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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 cooTBeTcTBUM ¢ PI'OC cpennero obero oopazoBaHus

1.2 Mecto y4eOHOrO mpeaMera B CTPYKTYpe HpOTrpaMMBbl MOJATOTOBKH CIICIIHATTUCTOB CPEIHETr0O
3BEHa!

VYuebnsiit npeqmer COO0.02.02 «Pu3uka» OTHOCUTCS K AUCHUIUIMHAM 00I1e00pa30BaTeIbHOM
HOJArOTOBKH U M3Y4aeTcsl Ha yIIIyOJEHHOM YPOBHE.

1.3 Llenmun u 3amaun yuyeOHOTO mpeamera — TpeOOBaHHS K pe3ysibTaTaM OCBOCHHUS Y4eOHOTO
npeaMera:

Memnn:

® (QopMupoBaHMe Yy OOY4YalOIIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUA,
3HAYUMOCTH(PH3NICCKIUX3HAHUNTSICOBPEMEHHOTOKBATH(PUITMPOBAHHOTOCTICIIU AU CTAIIPHOCYIIE
CTBJICHUHETONPO(ECCUOHAITBHONACITETbHOCTH;

® (opmupoBaHuE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

® OBJaJeHHE CIeUu(UIECKONl CUCTeMOW (HU3UYECKUX TOHATHHA, TEPMHUHOJOTHEH WU
CUMBOJIMKOI;

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

® 0BJIaJICHNE OCHOBHBIMU METOAAMM HAY4YHOI'O IO3HAHMS MPUPOIBI, UCIIOIb3YEMbIMU B
¢usuke (HAOMIOZCHME, ONHMCAHWUE, W3MEPEHHUE, BBIIBMKCHHWE THUIOTE3, IPOBEICHUE
9KCIEPUMEHTA);

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

® (hopMupoBaHHE YMEHHUS pemiaTh (U3NUECKUe 3aJa4i Pa3HbIX YPOBHEH CI0KHOCTH;

® Dpa3BUTHE II03HABATEJIBHBIX HMHTEPECOB, HHTEIUIEKTY&JIbHBIX M  TBOPYECKHUX
croco0OHOCTeH B mpoliecce MpUOOPETeHUs! 3HAHUM C MCIIOJIb30BaHUEM Pa3IMYHBIX HCTOUHUKOB
MH(pOpMallMl M COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJOTUH; yMEHUH (OpMyIupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO TO3UILHUI0 MO OTHOIIEHUIO K (QU3HUecCKOW HH(pOpMaIuH,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHHUKOB;

® BOCHHUTAHHE YyBCTBA TOPJOCTH 32 POCCUICKYIO (PU3NYECKYIO HAYKY.
OcBoenue cojaepkanusi ydeOHoro mnpeamera «@Pusnka» o00ecTeuynBaeT TOCTHKEHUE
00y4aroImyUMHUCs CIeTYIOIUX Pe3yIbTaTOB:

HpeI[MeTHLIe pe3yJabTaThbl H3YYCHHUSA Oﬁpa3OBaTeﬂbH0ﬁ NnmporpaMmmblI:

1) chopMupoBaHHOCTH MNpPEACTABICHUH O pOIM U MecTe (GU3MKH U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTUHE MHpa, O cHcTeMooOpasyroued poyin (U3UKH B Pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHMKHM UM COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJA€ POCCHHCKUX U
3apyOeXHBIX yUYEHBIX-(QU3UKOB B pa3BUTHE HAyKW; IOHUMaHHE (U3UYECKON CYIIHOCTU
HaOJII01aeMBbIX SIBICHUH MUKPOMHpPA, MAKpOMHUpPA U MEraMupa; MOHUMAaHUE POJIM aCTPOHOMHUU B
MPAKTUYECKON NIeATEIbHOCTH YeJOBEeKa U JajbHeHIleM Hay4YHO-TEXHHUYECKOM Pa3BUTHUH, POJIU
¢u3uKku B GOpMHUPOBAHUH KPYrozopa U (pyHKIIMOHAIBHOM TPaMOTHOCTH YEeJIOBEKA ISl peIlIeHUs
MPAKTUYECKUX 3a7au;

2) chOopMUPOBAHHOCTh YMEHHH pacmo3HaBaTh (U3MUecKue sBICHHs (TPOIECCh) U
OOBSCHATP HMX HAa OCHOBE W3YYCHHBIX 3aKOHOB: PABHOMEPHOE M PaBHOYCKOPEHHOE
NPsIMOJIMHEHHOE NBIKEHHE, CBOOOJHOE MaJCHHE Tell, JBIKEHHE MO OKPYKHOCTH, WHEPIIUS,



B3aUMOJICHCTBUE TeJN, KoJieOaTeIbHOE JIBI)KCHHE, PE30HAHC, BOJHOBOE NBIDKECHHE; AU dy3us,
OpOYHOBCKOE JBM)XECHHE, CTPOSHHUE >KHIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00beMa Tel MpHu
HarpeBaHUW (OXJIAXKJICHWH), TEIUIOBOC paBHOBECHE, HWCIApEHUE, KOHJCHCAIUs, ILIaBJICHHE,
KpUCTAJUIM3alUs, KUIICHHE, BJIAKHOCTb BO31yXa, CBA3b CpPEIHEH KHHETUYECKOW JHEPruu
TEIIOBOTO JIBMXKCHUS MOJICKYJI ¢ a0COJIOTHOM TEMIIEpaTypoH, IMOBHIIICHHE JAaBJICHUS Ta3a MpU
€ro HarpeBaHWU B 3aKPBITOM COCYyJE, CBSI3b MEXKAY IapaMeTpaMd COCTOSHHUS Ta3a B
M30IPOoIeccax; JICKTPHU3ALMS Tell, B3aMMOJICHCTBHE 3apsi/I0OB, HAarpEeBaHUE ITPOBOJAHHUKA C TOKOM,
BSaHMOHeﬁCTBHe MAarHuToB, BHGKTpOMaI‘HI/ITHaH I/IHIIyKLII/ISI, Z[ef/'ICTBI/Ie MArdivuTHOI'O IIOJISI Ha
MPOBOJAHMK C TOKOM MW JBWKYIIMHCS 3apsl, SJICKTPOMArHUTHbIC KOJCOaHWUS W BOJIHBI,
NPSIMOJIMHEHHOE  pacIpOCTpaHEHHWE CBETa, OTPAKEHUE, MPEIIOMIICHHe, WHTEePHEPEHIINS,
madpakys U TOJsApH3alUsa CBETa, JUCHEpcus cBera; (poTodnekTpuueckuil 3((eKT, cBEeTOBOE
JABJICHHE, BO3HUKHOBCHHE JIMHEHYATOrO CIEKTpa aToMa BOJIOPOJAA, €CTECTBEHHAs W
HCKYCCTBCHHAS pPaJMOAKTHBHOCTH;

3) BmageHUE OCHOBOIOJIATAIOMIMMH  (DU3WMYECKUMU TIOHATUSAMH ¥ BEITUYHMHAMH,
XapaKTEePU3YIOIUMH (U3HUYECKHUE TPOIECChl (CBA3AHHBIMH C MEXAaHUYECKUM JIBIDKCHHEM,
B3aMMOJICHICTBHEM TEJI, MEXaHUYCCKUMH KOJCOAHUSIMU W BOJIHAMHU, ATOMHO-MOJICKYJISIPHBIM
CTPOCHHMEM BEIIECTBA, TEIUIOBBIMU TPOIECCAMU; DJICKTPHUYCCKUM M MArHUTHBIM ITOJISIMH,
AJIEKTPUICCKUM TOKOM, OJICKTPOMATHUTHBIMU KOJCOAHWUSMHU W BOJHAMH; ONTHYECKHUMH
SBJICHHSIMH;  KBAaHTOBBIMH  SIBIICHUSMH, CTPO€HHEM aroMa W  aTOMHOTO  sJpa,
PaIMOAKTUBHOCTBIO);  BJIAJICHHEC OCHOBOIOJATAMOIIMMU  ACTPOHOMUYECKHUMH  MOHSATHSIMH,
MO3BOJISIIOIIMMH ~ XapaKTEPU30BaTh IPOIECChl, MPOUCXOMSIIMNE HAa 3BE3/1aX, B 3BE3IHBIX
CUCTEMaX, B MEXKTAIAKTHYECKON Cpele; JBMKEHHE HEOCCHBIX TEJ, DSBOJIIOIHUIO 3BE3] U
Bcenennolii;

4) BnasieHre 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMHU (3aKOH BCEMHUPHOTO TIATOTeHU, I,
IT u IIl 3akonbl HprOTOHA, 3aKOH COXpAHEHUS MEXAHMYECKOW 3HEPTUU, 3aKOH COXPaHCHUS
MMITYJbCA, MPUHUUIT CYNEPIO3UIUN CUJI, TPUHLIMUIT PABHOIPABHOCTH WHEPUUAIBHBIX CHCTEM
OTCUYETa; MOJEKYIIPHO-KUHETUYECKYIO TEOPUIO0 CTPOCHUS BEILECTBA, ra30BbI€ 3aKOHBI, MEPBbIN
3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHHUS AJIEKTPUUECKOro 3apsja, 3akoH KysoHna, 3akoH Oma
JUISl ydacTKa 1enu, 3akoH Oma /17151 MOJTHOM 3JIEKTPUYECKOM 1ienH, 3akoH Jlkoyins - JleHua, 3akoH
ANEKTPOMArHUTHOM WHIYKIMH, 3aKOH COXPAaHEHHS DSHEPruu, 3aKOH MPSAMOJIMHEWHOrO
paclpoCTpaHEHMs] CBETa, 3aKOH OTPAXEHUsI CBETA, 3aKOH IIPEJIOMIIEHUS CBETa; 3aKOH
COXPAHEHHUsI DHEPIUH, 3aKOH COXPAHEHUS NMITYJIbCA, 3aKOH COXPAaHEHHUsI DJIEKTPUUECKOrO 3apsa,
3aKOH COXpaHEHHs MAacCOBOTO 4YHCNa, TMOocTynatel bopa, 3aKOH paJMOaKTUBHOTO pacrnajia);
YBEPEHHOE HCIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHaiu3e (PU3NYECKUX SBICHUN U
IIPOLIECCOB;

5) yMeHue YUWUTHIBaTh TpPAHUIBI TMPUMEHEHHUS W3YUYECHHBIX (PU3MUECKUX MOJIETICH:
MaTepualibHas TOYKA, MHEPLUHUAIbHASA CUCTEMa OTCYETa, WIACAJBHBIA ra3; MOJEIU CTPOEHUS
razoB, KHUJAKOCTEW U TBEPABIX TE€J, TOUYCYHBINM AIEKTPUUECKUN 3apsii, siAepHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7Jpa MPH pelIeHnr GU3NYECKUX 3a/1a4;

6) BiaJleHWEe OCHOBHBIMH METOJIaMU HAyYHOTO ITO3HAHMS, HCIOJb3yeMbIMU B (DHU3HUKE:
MPOBOANTH TMPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEITUYMH, BBHIOMpAs ONMTUMAaIbHBIN
croco0 HM3MEpEeHUs M HCIOJIb3ys HM3BECTHBIE METOJBI OIEHKH IOTPEITHOCTEH HW3MEPEeHHH,
MPOBOANTH HCCIENIOBAaHUE 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH C HCIOIH30BAHUEM IMPSMBIX
W3MEPEHHM, OOBSICHATH MOJYyYEHHBIE PE3YJIbTAaThl, UCIIONB3Ys (DU3UUYECKHUE TEOPHH, 3aKOHBI U
MOHSTHS, W JeJaTh BBIBOJBI; COONMIONATh TMpaBuiia 0O€30MacHOro TpyAa MPH TMPOBENCHUU
MCCJIEIOBAHMH B paMKax yd4eOHOTO SKCIEPUMEHTA U YI€OHO-UCCIIEI0BATEIbCKON NeATeIbHOCTH
C HWCIOJIb30BaHWEM HHU(POBBIX HU3MEPUTENBHBIX YCTPOHCTB U J1aOOPATOPHOTO OO0OPYIOBAHUS;
c(hOpMUPOBAHHOCTh TPEACTABICHUA O METOAAaX TOJYyUYEeHUS HAyYHBIX aCTPOHOMUUYECKHX
3HAHUM;



7) chopMupOBaHHOCTh YMEHHMsI pelIaTh PAcUETHHIE 33Ja4M C SIBHO 33JaHHON (hU3UYECKOU
MOZCIIBIO, UCIIOJIb3Yd (bI/ISI/I‘IeCKI/Ie 3aKOHBI U NPUHOUIIBI; HA OCHOBC aHaJIM3a YCJIOBUSA 3aladd
BBIOUPATh (PU3UYECKYIO MOJCIb, BBLICIATh (PU3HUYECKIE BEIHMYUHBI M POPMYIIbI, HEOOXOAUMBIC
i1 €€ PCIICHHA, MPOBOAWUTL PpacCdHCTbhl W OHLCHUBATHL PCAIBHOCTL IMOJTYYCHHOI'0 3HAYCHUSA
(GU3NYeCKOl  BENWYMHBI, pellaTh  Ka4eCTBEHHBbIC  3aJa4yH, BBICTpAWBas  JIOTUYECKU
HENPOTUBOPEUYHBYIO IIEMOYKY PACCYKICHHUI C OMOPON HA M3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U QU3UYCCKUE SBIICHUS,

8) copMHUPOBAHHOCTH YMEHUS IPUMEHSTD MOJyYCHHbIE 3HAHUSA JUI1 OOBSICHEHUS YCIOBUN
NpoTeKaHus (DU3NYECKUX SBICHUH B NPUPOAE M Ul NPUHATUS HPAKTUYECKUX PELICHUH B
MOBCEHEBHON JKM3HM i oOecrieyeHHss O€30MacCHOCTH Tpu  OOpalieHHd ¢ OBITOBBIMU
npubopaMH M TEXHUYECKHMMH YCTPOHCTBAMH, COXPAHEHUs 3J0POBbS M COOJIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEJCHUS B OKpPYKAIOUIEH cpenie; MOHMMaHue HEOOXOAMMOCTH MPHUMEHEHHUS
JOCTHXKEHUH (PU3NKU U TEXHOJIOTHIA JJIS1 pAllMOHAIBHOTO IPUPOAOIIOIB30BaHNUS;

9) cdopMuUpPOBaHHOCTh COOCTBEHHOH TIO3WUIMKM TIO OTHONIICHHWIO K (DHU3HYECKO
uH(pOpMallMK, T[OJy4aeMOil U3 pa3HBIX HCTOYHUKOB, YMEHHH UCIHOIb30BaTh LU(pOBBIE
TEXHOJIOTUHM JUIS TIOWCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALUN W TPEACTABICHUS YYeOHOH H
HAyYHO-TIOMYJISIPHON WHGOpMAUU; pa3BUTHE YMEHUN KPUTHUECKOTO aHalIM3a MOoJIydaemMon
uH(popMaLuu;

10) oBnageHue yMeHUsIMU pabOTaTh B TPYINE C BBHITOJHEHUEM PA3IUYHBIX COLIMATIBHBIX
poJsieil, TIaHWpOBaTh paldOTy TPYIIbI, PANHUOHAIBHO PACIPENENSITh ACATEIHHOCTh B
HECTaHJIAPTHBIX CUTYalMsIX, aJIeKBAaTHO OIIEHMBATH BKJIAJ KaXXJIOTO U3 yYACTHUKOB TPYIILI B
pelieHue paccMaTpuBaeMou MpooOJIeMBbl;

11) chopMupoBaHHOCTh MOHUMAHUS POJIM (PU3UKU B IKOHOMHUYECKOM, TEXHOJIOTHYECKO,
COLIMAJIBHOM W JTUYECKOM cdepax IeATENbHOCTH 4YeJOBEKa; POJIM U MecTa (PU3UMKU B
COBPEMEHHOM HAay4YHOM KapTHMHE MHpA; POJIM ACTPOHOMHUHM B MPAKTHUYECKON MAESITEIBHOCTU
YCJIOBEKA U naaneﬁmeM HAaYYHO-TCXHUYCCKOM PA3BUTHH,

12) chopMHpPOBAHHOCTH CHUCTEMBI 3HAHUH O (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPUSX, ACHUCTBYIOIIMX HAa YPOBHAX MHUKPOMHpA, MAaKpOMHpa M METaMHpa, MPEICTaBICHUN O
BceoOIeM xapakTepe (U3MUECKHMX 3aKOHOB; NPEICTAaBICHUH O CTPYKTYpe IOCTPOCHUs
(bu3nyecKoil TEOpUH, YTO MO3BOJIUT OCO3HATh POJb (PYHIAMEHTAIbHBIX 3aKOHOB U MPUHIIMIIOB B
COBPEMEHHBIX IPEIACTABICHUAX O MPHUPOAE, IOHATh TIPAHULBI IMPUMEHHUMOCTU TEOPHA,
BO3MOKHOCTH MX IIPUMEHEHHS JUUISl ONIMCAHUS €CTECTBEHHOHAYYHBIX SBJICHHI U IPOLECCOB;

13) cpopMHpPOBaHHOCTP YMEHHUS pa3iIuyaTh YCJIOBUS HPUMEHHUMOCTH  MOJeNei
(bu3nyecKux TeNl U MPOLECCOB (SBICHUI): HMHEpLMATIbHAs CHUCTEMa OTcueTa, MaTepuaabHas
TOYKa, PaBHOYCKOPEHHOE JBM)KEHUE, CBOOOJHOE MajieHne, abCOMIOTHO ympyras jaedopmarius,
a0COIOTHO YIpPYroe M aOCOJIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJEle rasza, >XKMJIKOCTH U
TBEPJAOro (KPUCTAIJIMYECKOro) TeNla, WJeaJbHOro Ta3a, TOYECUHBIH 3apsi, OJHOPOIHOE
AIIEKTPUYECKOE  TI0Jie, OJHOPOJAHOE MAarHUTHOE T1I0jie, TapMOHHUYECKHEe KojeOaHus,
MaTEMaTUYECKUH MaATHUK, MWJICAIbHBIA MPYXKUHHBIA MAasATHUK, TapMOHUYECKHE BOJIHBI,
UJeANbHBIA KOJIEOATEIbHBI KOHTYp, TOHKAas JIMH3Aa; MOJEJIEeH aToMa, aTOMHOTO sjapa u
KBaHTOBOM MOJIEJIN CBETA;

14) chopMHpPOBAaHHOCTE YMEHHMS OOBSICHATH OCOOCHHOCTH TPOTEKAHHUS (UINIECKUX
SIBIICHUI: MEXaHWYECKOe JBW)KCHHE, TEIUIOBOE JBIDKEHHE YACTHI[ BEIIECTBA, TEIUIOBOE
paBHOBecHe, OpOYHOBCKO€ JBWXeHHe, aup@dy3us, HCIapeHue, KUINEHHEe W KOHICHCAIMs,
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IUTaBJIGHWE M KPUCTAUIM3allds, HaNpaBlIeHHOCTh TeIUIONepeaayun, »JJeKTpHU3aluu Tel,
SKBUIMOTEHIIMAIIBHOCTH MMOBEPXHOCTH 3apsHKEHHOTO POBOJHUKA, JIEKTPOMAarHUTHOW UHIYKIIUH,
CaMOUHAYKIMHU, 3aBUCUMOCTH CONPOTHUBIICHUS MOJYHpPOBOAHUKOB "p-" u '"n-TumoB" OT
TEMIEPaTyphbl, pe30HaHca, uWHTeppepeHIuu BOJNH, IU(PaAKIUU, AUCIEPCUH, TOIHOTO
BHYTpEHHEro oTpaxkeHus, potodddexr, dusnueckue NPUHIUIBI CHEKTPAIbHOTO aHalIU3a M

paboTsl nazepa, "anwpda-" u "0eTa-" pacnagpl sAep, raMMa-u3TydeHUE SIep;

15) cdopmMupoBaHHOCTH YMEHUN NPUMEHATH 3aKOHBI KJIACCHYECKOM MEXaHUKH,
MOJICKYJISIPHOW (DPU3UKH B TEPMOJIUHAMUKH, FICKTPOTMHAMUKH, KBAHTOBON (DM3WKU JJIs aHATHM3a
U OODBSICHEHHUS SIBICHUM MUKpPOMHpA, MaKpOMHpa M MEramHpa, pa3jinydaTh YCJIOBUS (TpaHMIIbI,
obnacTv) TPUMEHUMOCTH  (U3MYECKUX  3aKOHOB, IOHUMAaTh  BCEOOIIMH  XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHEHUS MEXaHHYeCKON SHEPruu, 3aKOH COXpaHEHUs
HMMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHUSA, NEPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
JNEKTPUYECKOTO 3apsla, 3aKOH COXPAHEHUS HHEPruH) M OTrPAaHMYEHHOCTb HCIOJIB30BaHUS
YACTHBIX 3aKOHOB; aHAIM3HPOBATh (PHUIUYCCKUE MPOIIECCHI, UCIIOJIB3Ysl OCHOBHBIC IMOJIOKCHHSI,
3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTh MEXaHHYECKOro JBUKEHHS, (opMyIbl
KHHEMAaTUKU PAaBHOYCKOPEHHOTO JBWXKEHUS, MpeoOpa3oBaHusi [amuiess s CKOPOCTH U
nepemenieHus, Tpu 3akoHa HproToHa, MPUHLNI OTHOCUTENIBHOCTH [ aniuies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCAa U MEXAHUYECKOW PHEPruu, CBA3b PabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKON 3HEpPruM, YCIOBHS PAaBHOBECHUSI TBEPJOTO TEJa; CBSI3b JaBICHUS
UJICAIBHOIO ra3a co CpeHel KMHETHYECKOW YHEPIrUer TEIIOBOr0 JBMKECHHS M KOHIICHTPALUEH
€ro MOJIEKYJ, CBSI3b TEMIEPATYpPhl BEIIECTBA CO CPEIHEH KMHETUYECKON HPHEPruen ero 4acTwll,
CBSI3b JIABJICHUS UACAIBHOTO ra3a ¢ KOHLEHTpAMEl MOJIEKYJ U €ro TEMIIEPATYpPOi, YpaBHEHHE
MenpeneeBa-Knanelipona, mepBblid 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPAHEHHUS SHEPruu B
TEIUIOBBIX IPOILIECCAX; 3aKOH COXPAHEHHUS DJIIEKTPUUYECKOro 3apsna, 3akoH Kyrona,
MOTEHIUAIBHOCTh 3JEKTPOCTATUYECKOTrO MOJISI, IPUHLUIT CYIIEPIO3ULIUU IEKTPUUECKUX TTOJIEH,
3akoHa Kynona; 3akonsl OMa 1Jisl yyacTka LeNH U I 3aMKHYTOW AJIEKTPUUECKOM 11eTH, 3aKOH
Jxoyns-JIeHia, 3akOH SJEKTPOMAarHMTHOW HMHAYKUMM, mnpaBwio JleHnma, moctynarsl
CIICLUATLHON  TEOpPUHM  OTHOCHTEIIBHOCTH  ODWHINTEWHA, YypaBHEHUWE OWHINTEWHA 7S
dororddekra, nepBuiit 1 BTOpoit nocTynaTel bopa, mpunnun HeonpeaeneHHocTu [ elizendepra,
3aKOH COXpaHEHHUs 3apsiia, MAacCCOBOTO YHWCJIa M DSHEPrud B SJAEPHBIX PEAKUUAX, 3aKOH
PaAMOAKTUBHOIO pacnajia;

16) chopMuUpPOBaHHOCTh YMEHHUM TPUMEHSTh OCHOBOIOJIATAIONINE ACTPOHOMHUYECKHE
MOHSITHSI, TEOPUU U 3aKOHBI JUIS aHAIN3a U O0BSICHEHUS (PU3NUECKHUX MPOIECCOB, TPOUCXOISIINX
Ha 3BE3/1aX, B 3BE3JHBIX CUCTEMAaX, B MEXKTaJaKTHUYECKOW cpejie; ABUKEHUS HEOECHBIX Tel,
SBOJIIOIIMH 3Be3] U BeeneHnHoi;

17) cdopmupoBaHHOCTb YMEHHI HCCIEAOBaTh U aHAJIM3UPOBATh pa3zHOOOpa3HbIE
¢u3nyeckue sBIEHUS U CBOWCTBAa OOBEKTOB, MPOBOJUTH CaMOCTOSTENIbHBIE HCCIEIOBAHUS B
peaIbHBIX U JIaDOpATOPHBIX YCIOBUSX, YUTATh M aHAJIM3UPOBATh XapaKTEPUCTUKU MPUOOPOB U
YCTPOMCTB, OOBSACHATH NPUHIMIIBI UX pabOTHI;

18)  cdhopMHpPOBAaHHOCTH  TPEACTABICHHH O  METOJAaX  IOJYYEHUS  HAYYIHBIX
ACTPOHOMUYECKUX 3HAHUH; BJIAJICHUE YMEHUSMU CaMOCTOSITENbHO (HOPMYIHpPOBATh IENb
uccienoBanusi (IPOEKTa), BBIABUTATH THIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOITOJIATAFOIIMX
(bU3HYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MIPOBEPSITh WX SKCIIEPUMEHTAIbLHBIMU CPEICTBAMU;
IUTAHUPOBATh M TIPOBOJWUTH (DM3MUECKHE OJKCICPUMEHTHI, OIKMCHIBATH M aHAJIM3UPOBATH
MOJyYEHHYIO TPHU BBIMOJIHEHUN OHKCIEPUMEHTa HWH(POPMAIMIO, OIMPEAENsATh JIOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yiIbTara;

19) chopmHupoBaHHOCTH YMEHMsI pelIaTh pacdyeTHbIE 3a/laud C SBHO 3aJJaHHOM M HESBHO
3aJaHHOW (PM3MUYECKON MOJeNbl0: Ha OCHOBAaHMM aHaliM3a YCJOBHS BBIOMpPATh (U3HUECKUE
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MOJIEJIH, OTBEYAIOIINE TPEOOBAHUAM 3a/1a4H, IPUMEHSATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3UYECKUX TEOPUH TPU HCIOJIB30BAHHMM MAaTEMAaTHYCCKUX METOJOB DEIICHUS
3aj1a4, TPOBOJUTh PACUYEThl HA OCHOBAHUH MMEIOIIUXCS TaHHBIX, aHAJTM3UPOBATh PE3yJIbTAThl U
KOPPEKTHPOBATh METO/IbI PEIICHHUS C YUCTOM IMOJIyUYCHHBIX PE3yJIbTATOB; PellaTh KaueCTBCHHBIC
3a7a4d, TpeOyrolrMe NPUMEHEHHS 3HAaHMHA W3 pa3HBIX pa3/esioB Kypca (GH3HKH, a TaKKe
UHTETpallii 3HAHUN W3 JPYrUX MPEIMETOB €CTECTBCHHOHAYYHOTO I[MKJA: BBICTPAUBATh
JIOTUYECKYI0 LEMOYKY DPACCY)KICHHUH C ONOPOil Ha W3ydYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznYecKue SIBICHHS;

20) chopMUPOBAHHOCTh YMEHUN aHAIM3UPOBATH U OLIEHUBATH IOCJIEJACTBUS OBITOBOW U
NPOM3BOJICTBEHHOHN JIEATEIILHOCTH 4YeNOBEKa, CBA3AHHOM C (U3MYECKUMH TPOIECCaMH, C
MO3ULINN 3KOJIOTUYECKOU 0e30MacHOCTH; IIPEICTABICHUI 0 panMoHaIbHOM
IIPUPOJIONOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJb30BaHUU JTOCTHKEHUN HAayKU U TEXHOJIOTUH
JUTSL TATbHEWIIETro pa3BUTHSI YEIOBEYECKOT0 00IIeCTBa;

21) oBnameHwe pazaMYHBIME crioco0amu  paboTel ¢ uHpopManued (U3NIECKOro
COIEP)KaHMSI C HCIOJIB30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTUH, pa3BHTHE
YMEHUH KPUTUIECKOTO aHAIN3a U OLEHKH JIOCTOBEPHOCTH IMOJTydaeMoi nH(opMaIum;

22) oBiaieHUE OPraHU3AIMOHHBIMH M IO3HABATCIBHBIMU YMEHHUSMH CaMOCTOSITEIBHOTO
NpHOOpETEHUsT HOBBIX 3HAHWHW B  MpOIECCEe BBINOJHEHUS TPOSKTHBIX W y4eOHO-
UCCIICIOBATEILCKUX paboT, YMEHHSMH pabOTaTh B TPYIIE C BBITOJHECHHEM pa3IMYHBIX
COIMATILHBIX POJICH, INIAHUPOBATH PAOOTY IPYIIIBI, PAIIMOHATBHO PACTIPEICIIATh IEATEIBHOCTh B
HECTaHJAPTHBIX CHUTYAllUsX, aJeKBATHO OICHHBATH BKJAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIIBI B
pelieHue paccMaTpuBaeMou MpooOJIeMBbl;

23) chopMUPOBAHHOCTh MOTHBAIIMKM K Oyaylied mpodecCHOHATBHON NESITeIbHOCTH IO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

JInuHOCTHBIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI:

1) rpasxaaHCcKOro BOCIMTAHMSL:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKOW TMO3HMIIMKA OO0YYaIOMIerocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIOPSIKA;
MPUHATHE  TPATUIMOHHBIX  HAIMOHAJIBHBIX, OOIIEYETIOBEUECKMX T'YMAaHHCTHUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb  NPOTHUBOCTOSITH ~ MJICOJIOTHU  DKCTpEMH3Ma, HallMOHAIW3Ma, KceHohoouw,
JUCKPUMMHAIIMH TI0 COLMATbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B HWHTEpPEcax TpakJIaHCKOTO 0OIIecTBa,
y4acTBOBaTh B CaMOYIIPABJICHUU B 00I11€00pa30BaTENIbHON OpraHU3alui U JI€TCKO-FOHOIIECKUX
OpTraHU3aIUsX;

YMEHHE B3aUMOJCHCTBOBATH C COLIMATbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX QYHKIUSIMU U
Ha3HAYEHHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITENBHOCTH;

2) maTpPHOTHYECKOTO BOCTUTAHHUSL:

c(hOpMUPOBAHHOCTh POCCHICKON TpaxKJaHCKOW HWACHTHYHOCTH, NATPUOTHU3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepea PoauHOM, rOpAOCTH 3a CBOWM Kpal, CBOO
PonuHy, CBOM S3BIK M KYJIBTYPY, IPOIILIOE U HACTOSIIIEE MHOTOHAIMOHAIBHOTO Hapo1a Poccuuy;
LIECHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY U IMPUPOJHOMY
HaclleIMI0, MNaMATHUKAM, TpaauuusM HapoaoB Poccuu, npoctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

uaeiHas yoeXJIeHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3ammuTe OTeuecTBa, OTBETCTBEHHOCTH 3a
€ro cyas0y;



3) JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHS:

OCO3HaHUE JYXOBHBIX LIECHHOCTEN POCCUKCKOr0O HAPOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO MTOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYAallMI0O M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCh Ha
MOpaJbHO-HPAaBCTBEHHbBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTEISIM MU (WJIM) APYTUM YICHAM CEMbH, CO3JIaHHIO
CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTEHM CEMEHWHOW >KU3HU B COOTBETCTBUU C
TpaguuusaMu HapoaoB Poccuu;

4) ICTETUYECKOTO BOCITUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPyAa M OOIIECTBEHHBIX OTHOIIICHUIA;

CIIOCOOHOCTh BOCIIPUHUMATh Pa3jWYHbIE BHUJbl UCKYCCTBA, TPAJAMIIMHM M TBOPYECTBO CBOETO U
JIPYTUX HAPOJOB, OIIYIIATh SMOIIMOHAIBLHOE BO3JACHCTBUE UCKYCCTBA;

yOEXKJIEHHOCTh B 3HAYUMOCTH I JUYHOCTHU M OOIIECTBA OTEUYECTBEHHOTO M MHUPOBOIO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAULMI U HAPOAHOTO TBOPUYECTBA;

TOTOBHOCTh K CAMOBBIPA)KCHHIO B Pa3HbIX BHJAaX MCKYCCTBA, CTPEMIICHUE MPOSBIATH Ka4eCTBA
TBOPYECKOM JIMYHOCTH;

5) sKo0rHYecKoro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KYJIbTYpbl, IOHHUMAaHHME  BIMSHHMS  COLIMAJIBHO-
SKOHOMHYECKHX IIPOLIECCOB HAa COCTOSHHE MPUPOJHOM U COLMAIBHOM Cpelbl, OCO3HAHHE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

IJIAHUPOBAHUE M OCYLIECTBJICHHUE ACHCTBUU B OKpYXKAlOLIEH Cpele Ha OCHOBE 3HAHUA Lieneil
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HENPUSTHE ICUCTBUM, IPUHOCAIINX BPEl OKPYKAIOILIEH Cpee;

YMEHME MPOTHO3UPOBATH HEOJIArONpPHUSATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS IPEIIPUHUMAEMBbIX
JIEMCTBUM, IPEAOTBPALLATh UX;

paciIMpeHe ONbITa ACSITEIbHOCTH SKOJIOIMUECKOI HAIPaBIEHHOCTH;

LEHHOCTU HAyYHOTO MTO3HAHUS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKd M OOILECTBEHHOM NpPaKTUKU, OCHOBAaHHOTO Ha JMAJOre KYJIbTYp, CIIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M UUTATEJIbCKOW KYJIBTYPbl KaK CpEACTBa B3aUMOJEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

OCO3HAHHE IIEHHOCTH HAy4YHOH [JEATEIBHOCTH, T'OTOBHOCTH OCYILECTBIATH IPOECKTHYIO U
HCCJIEIOBATENIbCKYIO AESITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

MertanpeamMeTrHbie  pe3yJbTaTbl  OCBOCHMSI OCHOBHOWI  00pa3oBaTe/IbHOM
NporpamMmsbi:

1)0a30BbIe JJOTHYECKUE TEHCTBHUS:
CaMOCTOSITENILHO  (DOPMYJIUPOBATh ¥ aKTyalIM3MPOBATh TMPOOJEMy, paccMaTpuBaTh ee
BCECTOPOHHE;
YCTaHABIIMBATh CYIICCTBCHHBIM TPU3HAK WM OCHOBAHWS IS CPAaBHECHHWS, KiIacCH(pHKAIUU U
00001IeHHS;
OTIPEICIIATH TSN JeATSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTEPUH UX JIOCTHIKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;
BHOCHTH KOPPEKTHBBI B JICATCIILHOCTD, OIICHHBATh COOTBETCTBHE PE3YJILTATOB IIEJISIM, OIICHUBATh
PHUCKH TIOCTIEACTBUIA JeSTENLHOCTH;
pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HESHHBIX TPOOJIEM;
2) 6a30BbBIC UCCIICIOBATEIIBCKUE ACHCTBUS:
BJIQJICTh HAaBBIKAMH YYE€OHO-HCCIICIOBATCIIbCKOW W TMPOCKTHOH JEATEILHOCTH, HAaBBIKAMU
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paspernieHust mpooiem;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHHS MPAKTHYCCKHX
3aj1a4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;
OBJIAJICHUEC BUJAMH JEATEIHHOCTH [0 TIOJYyYEHUIO HOBOTO 3HAHUS, €r0 HWHTEPIIPETAIHH,
npeoOpa3oBaHUI0 W MPUMEHCHHIO B DPAa3JIMYHBIX YUYEOHBIX CUTyalUsiX, B TOM YHCIE IPH
CO3IaHUH YYCOHBIX U COITMAIBHBIX TPOSKTOB;
(dbopMHpOBaHHE HAyYHOT'O THIIA MBIIUICHUS, BIaJICHUE HAYYHOH TEPMUHOJIOTHEH, KIIFOUCBBIMU
MOHSITHSIMA U METOJIaMU;
CTaBUTh W (OPMYJIHMPOBATH COOCTBEHHBIC 3aJa4l B O0Opa30BATENBHON NEATCIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;
BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTYAJIM3UPOBATH 3a/1avy, BBIJIBUTATh THIIOTE3Y €
peIleHus, HAaXOIUTh apTyMEHTBI JUIS I0Ka3aTeIhCTBA CBOMX YTBEPXKIACHHUIA, 3a/1aBaTh MapaMeTphl
U KPUTEPUU PEIICHUS;
AQHATM3UPOBATH MOJYUYEHHBIC B XOJC PEIICHHS 3aJa4d Pe3yJbTaThl, KPDUTUYECKU OIICHUBATHh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNUE B HOBBIX YCIIOBHSIX;
JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETCHHBIH OIIBIT,
pa3pabaThiBaTh IUIAaH PEUICHUs MPOOJIEMBbI C YYETOM aHAW3a HMMEIOIIMXCS MaTepHabHBIX U
HEMaTePUATBHBIX PECYpPCOB;
OCYILIECTBIISATh IICJICHANPABJICHHBIA IOMCK TEPEHOCa CPEJICTB U CIOCOOOB JCHUCTBUS B
poECCHOHAIBHYIO CPENY;
YMETh TIEPEHOCUTh 3HAHUS B MIO3HABATEIIBHYIO M MPAKTHUECKYIO 00JIaCTH JKU3HEACITEIBHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIC UJICH, PE/IJIaraTh OPUTHHAIBHBIC TTOIXObI H PCIICHHUS;
CTaBUTH MPOOJIEMBI U 33]1a9H, JIOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS;

3) pabora ¢ uHbopMaIuei:
BJIQJICTh HABBIKAMH TOJyYeHUS MH(QOpPMAIMK U3 UCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSTECIIEHO
OCYILECTBIISATh TIOUCK, aHAJIHM3, CUCTEMATU3AIIMI0 M MHTEPIPETAINI0 HH()OPMAIMK pa3IMIHbIX
BUJIOB B (DOPM IIpe/ICTaBICHMUS;
CO3/1aBaTh TEKCThl B Pa3jMuYHBIX (hopMaTax C y4eToM Ha3HA4YCHUs HH(POPMAIUU U IICICBOU
ayJIMTOPUH, BRIOUPAS ONTHMAIILHYIO OPMY MTPEICTABICHUS ¥ BU3yaTU3alliu;
OIICHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh HWH(OpMAILIUU, €€ COOTBETCTBHUE TPABOBBIM U
MOPaTbHO-ITHYESCKHM HOPMaM;
UCIIONIb30BaTh CPENCTBA MH(MOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTraHU3alMOHHBIX 3a/a4d ¢ COOJIOJeHUEM TpeOOoBaHUI
OPrOHOMUKHU, TEXHUKU OE30MaCHOCTH, THTUEHBI, pecypcocOepeskeHus, MPAaBOBBIX M ASTUYECKHUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;
BJIa/IETh HAaBBIKAMU PACIO3HABaHUS W 3aIIUThl HHPOpMAIK, HHPOPMAIIMOHHOW 0e30MacHOCTH
JTUYIHOCTH.

4) obmieHwMe:
OCYIIECTBIISATH KOMMYHHUKAITH BO BCeX chepax KU3HU;
pacro3HaBaTh HeBepOalbHBIE CPEICTBa OOIICHMsS, MOHMMATh 3HAYEHUE COIMAIBHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH H CMATYaTh KOHMIUKTHI,
BJIQJIETh PA3IMYHBIMU CIIOCOOAMH OOIIIEHUS 1 B3aUMOICHCTBUS;
apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMATYAaTh KOH(DIUKTHBIC CUTYAIINN;
pa3BEepHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHHEM SI3BIKOBBIX CPEJICTB;

5) coBMecTHas IeATeTbHOCTD:
MOHUMATh U UCTIOIh30BaTh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI,
BBIOMpaTh TEMAaTUKy M METOJBI COBMECTHBIX JICWCTBHUA C YYeTOM OOIIMX WHTEPECOB, H
BO3MOXKHOCTEH Ka)kJIOTO YiIeHa KOJUICKTHBA,
MPUHUMATH IIeJTH COBMECTHOMW JICATEITHPHOCTH, OPTAHU30BBIBATH  KOOPAHMHUPOBATH JCHCTBHS TI0
€e JIOCTH)KCHHIO: COCTaBJATh IUIAaH JCHCTBH, pachpeneNnarb poilu C Yy4eTOM MHEHUH
YYaCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;



OLIEHMBAaTh KAY€CTBO CBOETO BKJAJa M KaXJOr0 y4aCTHMKA KOMaHJbl B OOIIMI pe3yabTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;
IpeiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HACH C IMO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
KOOPJMHUPOBaTb M  BBIIOJHATE pabOTy B  YCIOBUSAX PEAIBHOIO, BHPTYAJIBHOTO MU
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBUS;
OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE MOBEACHHUE B PA3JIMYHBIX CUTYaLHAX, HPOSABIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.

6) caMmoopraHu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISATH MTO3HABATEIBHYIO JIETEIBHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTh
u (GopMmynupoBaTb COOCTBEHHbIE 3aJaud B 0Opa30BATENbHON JEATEIBHOCTH U JKU3HEHHBIX
CUTYalUsX;
CaMOCTOSITEJIbHO COCTaBJIATh IJIaH pEIIeHHs MPOoOJIeMbl € Y4YETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;
JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
JieNiaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;
CHocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYIUIMM B Pa3HbIX OOJIACTAX
3HaHMUH, IOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEbHbIN U KYJIbTYPHBII YPOBEHb;

7) CAMOKOHTPOJIb:
JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;
BJIQ/IETh HABbIKAMHU II03HABATENbHOM pe(IeKCUU KaK OCO3HAHMsI COBEPIIAEMBIX IEHCTBUI U
MBICIIUTENIBHBIX IIPOLECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
MCII0JIb30BaTh IPHUEMBbI pe(IeKCUH JIJIsl OLIEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

8) SMOLIMOHATBLHBIN MHTEIUIEKT, IPEAOIararoImni copMUpPOBaHHOCTH:
CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHHE,
BUJICTh HAINPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;
CaMOpETYIMPOBaHMs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHMMATh OTBETCTBEHHOCTH 3a
CBOE IOBEJIEHUE, CIIOCOOHOCTh a/lallTUPOBATHCSA K AMOLIMOHAIBHBIM M3MEHEHUSM M IPOSBIATH
TMOKOCTb, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEN MOTHUBAIIMM, BKJIIOYAIOIIEH CTPEMJIEHUE K TIOCTHXKEHUIO LIETH U YCIIEXY, ONTUMU3M,
VMHUIMAaTUBHOCTb, YMEHUE JIECTBOBATh, UCXOJIS U3 CBOMX BO3MOXHOCTEN;
SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IOHMMATh SMOIIMOHAJIBHOE COCTOSHUE JIPYTHX,
YYUTBIBaTh €r0 TPU OCYIIECTBICHUH KOMMYHHKAIMM, CIIOCOOHOCTh K COYYBCTBUIO H
COTEPEKUBAHUIO;
COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpAaUBaTh OTHOILEHHUS C JAPYIrHMMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTbh KOH(INKTHL;

9) npunsTHE Ce0s M APYTUX JHOACH:
IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHX JIIOJEH IIPU aHAIM3€E PE3YJIbTaTOB AEATEIbHOCTH;
IpU3HaBaTh CBOE MIPABO U MPABO APYTUX JIFOJIeH Ha OIIHUOKH;
pa3BHUBaTh CIIOCOOHOCTD MIOHMMATh MUD C MO3ULUU Ipyroro 4esI0BeKa



2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHON JUCIATLIIMHBI

2.1 O0beM QMCHUILIMHBI U BUAbI Y4eOHO# padoThI

Bun yuebHol paboTbl O0bem B
qJacax
O0beM 00pa3oBaTEILHOM MPOrPaMMbl JUCITUILIAHBI 172
TEOpPETHYECKOE 00yUeHre 88
nabopaTOpHbIC 3aHATHUS 38
MPAKTUYCCKHUE 3aHSATHSI 20
KOHTPOJIBHBIC PAaOOTHI 14
[IpomexyTouHas aTTecTanusi(9K3aMeH) 12
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2. TeMaTyeckuii IJIAH U COJAEPKAHUE TUCUUIIMHBI «DU3NKA)

Haumenosanue
pa3aesioB U TeM

Copaepxxanue yqyeOHOIro MaTepuasa, 1a00paTopHble M NPaKTHYecKHe padoThI.

O0beMm
yacoB

1

2

Beenenue.
duzuxka 1 MeToaAbI
Hay4Horo nozHanus

Coaep:xxanue yueOHOro MaTepHaJia:

®dusnka — QpyHAaMeHTalbHas HayKa o npupoje. EctecTBeHHO-Hay4YHbII METO | TO3HAHHUS, €0 BO3MOXKHOCTH
U TpaHMIbl NPUMEHUMOCTU. OKCIEPUMEHT M TEOopus B Ipoliecce IO3HaHWs Npupoasl. MoxenupoBaHHe
¢u3nyeckux sBIEHUH U mpoueccoB. Poib SKkcnepuMEHTa M TEOpUU B IPOLECCe IO3HAHUS IMPHUPOJBI.
Ousnueckas BennynHa. Dusnyeckre 3aKOHBL. ['paHUIBI MPUMEHUMOCTH (PH3MUECKUX 3aKOHOB U TEOPHH.
[Mpuntun cootBercTBus. [loHsTHE O (U3MUeckoil kapTuHe Mupa. [lorpemHocTH M3MepeHH (U3NIECKHX
BeNWYKH. 3HaYeHUEe (PU3UKHU NPH 0CcBOeHUH npodeccuid u criermansHocTeit CIIO.

Pa3zgen 1. Mexanuka

24

Temal.l
OcCHOBBI KHHEMATHKHU

Coaep:xanue yueOHOro MaTepHaJia:

MexaHnueckoe OBHKEHHE U €ro BuAbl. MarepuaibHas Touka. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuera. [Tpunuun otHocurenbHocTu ['anuies. CriocoObl onucanus aBuxeHus. Tpaexkropus. I1yTs.
[Tepememenue. PaBHOMepHOE mpsMosMHENHOE BHKeHHEe. CKopocTb. MrHOBEHHas M CpelHss CKOPOCTH.
VYckopenue. lIpsmonnHelHOE IBMKEHHE € MIOCTOSSHHBIM YCKOpPEHUEM. J[BM>KEHHE ¢ TIOCTOSSHHBIM YCKOPEHUEM
cBOOOAHOrO majeHus. PaBHOMepHOE JBM)KEHHE TOYKM IO  OKPYKHOCTH, YIJIOBas  CKOPOCTb.
[lenTpocTpeMuTenbHoe yckopeHue. Kunemaruka abconoTHO TBEPAOTO Tela.

HpaKTH‘leCKOG 3aHATHE. Permenne 3a1a4 110 KHUHEMAaTHKE

N

Temal.2
OcCHOBBI JUHAMHUKH

Conep:xaHue y4eOHOro MaTepuaJia:

OcHoBHas 3agada JUHaAMUKH. Cuna. Macca. 3akonsl Mexanuku Herorona. Cuiinl B mpuponac. Cuna TSKeCTH U
Cujia BCCMHUPHOTI'O TATOTCHHA. 3aKkoH BCCMUPHOTI'O TAT'OTCHUA. HCpBaH KOCMHUYCCKasA CKOPOCTh. I[BI/I)KCHI/IG
m1adeT u MajieiX Tea Comaeuynoit cucreMsl. Bec. HeBecomocTh. Cuitbl YIIpYTOCTH. Cunbl TPCHUA.

HpaKaneCKoe 3aHsATHE. Perenue 3a1a4 110 JMHAMUKE

Temal.3
3aKOHBI COXpaHEHHS
B MEXaHHKe

Conep:xaHue y4eGHOr0 MaTepuaJia:

Wmnynec Tena. Mmnynec cuibl. 3aKOH COXpaHEHMsI uMIyibca. PeakTnBHOe nBHkeHHE. MexaHudeckas
pabota u MourHocTh. Kunernueckas sueprus. [loTeHuumanbHas sHeprus. 3aKOH COXpaHEHHsS MEXaHMYEeCKOH
sHepruu. PaGora cunbl TsokecTH M cwiibl ynpyroctd. KoncepBatuBHble cuibl. [IpuMeHeHHE 3aKOHOB
coxpaHeHMs1. Mcnonp30BaHHE 3aKOHOB MEXaHUKU Ul OObSACHEHMsI ABUKEHHsI HEOSCHBIX TeJ U Ul pa3BUTHUS
KOCMHUYECKHMX UCCIICJOBAHUN, TPAaHUIBI IPUMEHUMOCTH KJIACCUYECKONW MEXAHUKHU.

IIpakTHyeckoe 3ansiTue. Pemenue 3a1a4 ¢ npodeccHoHANbHOM HAPaBICHHOCTHIO

JlaGopaTopHble 3aHATHSA:
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JlabGopaTtopHnas pabota Nel. M3yueHne paBHOYCKOPEHHOTO JIBH>KCHHS
JlaGopaTtopHnas pabota Ne2. M3zmepenue kodhduirieHTa TpeHUS CKOJIbKEHUS

KonTpoubHnas pabora Nel «MexaHuka»

NN DN

Pasznes 2. MoJsiekyjasipaasi Gu3MKa ¥ TEPMOAUHAMHUKA

Tema2.1
OcHoBBI
MOJIEKYJISIPHO
- KHHETHYEeCKOM
TeopUuH

Conep:kaHnue y4eOHOT0 MaTepuaJia:

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KMHETUYECKOW Teopuu. Pa3mepbl M Macca MOJIEKYJ U aTOMOB.
BpoynoBckoe aBuxenue. CUlbl U SHEPTUST MEKMOJICKYJIIPHOTO B3auMozeicTBusa. CTpoeHue razoo0pa3HbIX,
XKUJKUX U TBEpAbIX Tel. Maeanbuslit ra3. [laBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KMHETHYECKOM
Teopuu ra3oB. Temneparypa u ee u3mepenue. TepMoauHaMUdecKas mKaja TeMrepaTypbl. AOCOTIOTHBINA HYIb
temrneparypsl. Temneparypa 3Be34. CKOPOCTH IBHXKEHHSI MOJIEKYJ M UX U3MEpPEHHUE. Y PaBHEHUE COCTOSHUS
uaeanbHoro raza. Mzomporeccsl u ux rpaduku. ['a3oBbie 3akoHbl. MossipHasi ra30Basi HOCTOSTHHAS

JlabopaTopHble 3aHATHUS:
JlabopaTtopnast pabora Ne3. IIpoBepka 3akona boins-Mapuorra

Tema 2.2
OcHOBBI
TePMOAUHAMMKH

Conep:xaHue y4eOHOro MaTepuaJia:

BHyTpeHHss sHeprusi cucteMmbl. BHyTpeHHssi 3Heprusi ujeanbHoro rasa. Pabora u Teruiora kak (hopmbl
nepeayn SHEpruu. TermmoeMKoCThb. Y AebHas TeMIOEMKOCTh. Kom4yecTBO TENmnoThl. Y paBHEHUE TEILIOBOTO
Oanmanca. IlepBoe Hauano TepmoauHamMHuKU. AnaualOaTHBIA mpoiecc. Bropoe Hayano TepMOIUHAMHKH.
[Tpuniun npevictBus TermnoBord mamuHbl. TemioBble apuratenu. KIIJ[ temmoBoro nuratens. XoaoAWIbHbIE
MamuHbl. OXpaHa TpUPOIBI

Tema 2.3
ArperarTssbie
COCTOSIHHUSI BeIeCTBA
u ¢a3oBbie
nepexoanbl

Conep:xkaHue yueOHOTro MaTepuaJa:

Ucnapenune u xonaeHcarus. HaceleHHBIN ap U ero cBOMCTBA. AOCONIOTHAS M OTHOCUTEIbHAS BIAXKHOCTH
Bo3ayxa. [IpuOopel ans ompeneneHus BIaXHOCTH Bozayxa. Touka pocel. Kumenue. 3aBHcHMOCTB
TEMIIEPATYpbl KHUIIEHHS OT JaBieHHs. KpUTHUEecKoe COCTOSHHME BEIIEeCTBA. XapaKTEPUCTHUKA >KHJKOIO
cocTOsAHMS BemecTBa. [I0BEpXHOCTHBIN CIION KUIKOCTH. DHEPrUsl MOBEPXHOCTHOTO CJ0sl. BIIMKHUN NOPSIOK.
IToBepxHOCTHOE HaTskeHHE. CMauMBaHME. SIBIEHMS HA TPaHUILIE )KUJIKOCTH C TBEpABIM TeiaoM. KanwmspHbie
SBJICHUS. XapaKTepUCTHKa TBEPJOr0 COCTOSHHUS BemlecTBa. Kpucramanueckue u amMopgHbIe Tena. YIpyrue
cBoMcTBa TBepAbIX Ted. 3akoH ['yka. Mexanmdeckue cBoOWCTBa TBepAbIX Ten. Ilmactudeckas (ocTtaTodHas)
nepopmanusi. TeruoBoe pacmmpenue TBepAbIX Tenl U xkuakocteil. Koadduuument nauneitHOro pacmmpeHus.
Koadduument o6bEMHOro pacimupeHus. Yduer pacuimpeHuss B TexHuke. [lnaBnenue. YaenbHas Temsiora
riasnenus. Kpucramnuzanus. [IpakTudeckoe mpUMeHEHHE B MOBCEIHEBHOW KM3HU (PU3MYECKUX 3HAHUUA O
CBOMCTBAXx Ira3oB, )KUJKOCTEN U TBEPBIX TEN

IIpakTHyeckoe 3ansiTue. Perienue 3a1a4 ¢ npogeccnoHaNbHON HAIPaBICHHOCTHIO

JlaGopaTopHble 3aHATHSA:

JlaboparopHas pabota Ned M3mepeHue BIaXHOCTH BO3TyXa
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JlaGopatopHas padota Ne5. M3amepeHre MOBEPXHOCTHOTO HATSDKEHUS JKUIAKOCTH
JlabopaTtopHnast pabota Ne6. V3yueHune TemoBOro paciupeHus TBEPIbIX TE

KoutpoabHnas padora Ne2 «MonexkyisipHas GU3HKa U TEPMOTUHAMUKAY

NN DN

Pa3jen 3. DiekTpoanHaMuUKAa 46
Tema 3.1 Copaeprxanue y4eOHOro MaTepuaJa: 6
DJEKTPHYECKOE N0JIe | DJIeKTPUUYECKUE 3apsabl. DIEMEHTAPHBINA DIIEKTPUYECKUM 3aps. 3aKoH coXpaHeHHs 3apsna. 3akoH KyioHa.
OnexkTpuyeckass IOCTOsIHHasA. OleKTpuueckoe mnoisie. HampspkeHHOCTh 3aekTpudeckoro noss. [IpuHnmn
cyneprno3unuu mnojed. IIpoBOAHUKM B 3JIEKTPUYECKOM MoJe. JIMAJIEKTpUKM B DIJIEKTPUYECKOM IIOJIE.
[Monspuzanus auanexTpukoB. PaboTa cuin anekrpocrarnyeckoro nois. Ilorenuuan. PazHocTs moTeHIManos.
CBsi3b MeX/y HaNpsOKEHHOCTbIO M PA3HOCTBbIO IOTEHLMAIOB 3JEKTPUYECKOro IMOJsA. JIEKTPOEMKOCTb.
Enununel anextpoemkoct. Konaencaropel. CoeanHeHHE KOHAEHCATOPOB B OaTapero. DHEprus 3apsiKEeHHOTO
KOHJIeHcaTopa. DHeprus >JeKTpuyeckoro noist. [Ipumenenne konieHcaTopos
IIpakTHyeckoe 3ansTHe. Permenue 3a1au ¢ npodeccuoHanbHOM HalPaBIEHHOCThIO 2
JlabopaTopHble 3aHATHUS:
JlaGopatopHas pabota Ne7. Onpenenenue 3J1eKTpUIECKOil eMKOCTH KOHIEHCaTopa 2
Tema 3.2 Coaep:xxanue yueOHOro MaTepuaJia: 6
3aKOHBI NOCTOAHHOIO| Y CIIOBUS, HEOOXOAMMEBIE IS BOSHUKHOBEHHUS U TIOIEPKAHMSI SJIEKTPUIECKOTo Toka. Cuila TOKa U TNIOTHOCTD
TOKa Toka. 3akoH Oma i yyacTKa Lenu. 3aBUCUMOCTh 3JIEKTPUUECKOT0 COMPOTUBIICHUS OT MaTepuala, JUIMHbI U
IUIONIA/IA MOTIEPEYHOI0 CEUYEHHUs MPOBOJHUKA. 3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTUBIIEHHS POBOJHUKOB
oT Temneparypbl. TemneparypHblii ko3¢ duuueHT conpotuBieHus. CpepxnpoBoauMocTb. Pabora u
MOIITHOCTh MOCTOSTHHOTO ToKa. TeruioBoe neiicTBue Toka. 3akoH J[xoymsi—IJleHna. DiekTpoaABMKyIas cuia
MCTOYHMKA TOKa. 3akoH Oma Il TIOJIHOM 1ienu. DiekTpuueckue nenu. [lapamensHoe U mociaeaoBaTesibHOE
COeZIMHEHHUE MPOBOAHUKOB. 3akoHbl Kupxroda misa y3na. CoenHEeHHE UCTOYHUKOB 3JIEKTPUUECKON SHEPIUn
B Oarapeto.
IIpakTuyeckoe 3ansaTHe. Penerne 3a1a4 ¢ mpoeCcCHOHATBHONW HAMPABIEHHOCTHIO 2
JlabopaTopHble 3aHATHS:
JIaGopartopnas pabota Ne8 M3yuenue 3akona Oma /i1 ydacTka 1enu 2
JIaGoparophas padota Ne9 Onpenenenue TeMepaTypbl HUTH JTaMITbl HAKQJIWBAHUS 2
JIaGoparopnas pabota Nel0 Omnpenenenune D/]C u BHyTpeHHET0 CONPOTUBIICHUSI HICTOUHUKA HAMIPSKEHUS 2
JlaGopatopHas padota Nell Omnpenenenue ko3 UIHEHTA TOIE3HOTO JEHCTBUS IIEKTPUYECKOT0 YaHHUKA. 2
KonTpoasnas padora Ne3 «DnekTpruyeckoe rnoje. 3aKkOHbl TOCTOSSHHOTO TOKay 2
Tema 3.3 Copep:xanue yue0HOro Marepuasa: 4
DJIeKTPHYECKH I ONEeKTpUYECKU TOK B MeTalaX, B AJIEKTPOJIMTAX, ra3ax, B BaKyyMe. OJEKTPOJIM3. 3aKOH 3JIEKTPOJIM3a
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TOK B Pa3/IMIHBbIX

Qapajes. DJIEKTPOXUMHUECKHM OSKBUBAJCHT. Buabl ra3oBbIX pa3psaoB. TepMOIIEKTpOHHAS SMUCCHS.

cpenax [Tna3ma. DnekTpuyecKkuil TOK B MONynpoBoaHKUKax. CoOCTBEHHAs U MpUMECHasi IPOBOAUMOCTH. P-n mepexoz.
[Tpumenenue noaynpoBoIHUKOB. [1omynpoBoJHUKOBBIE TPHUOOPHI
JlabopaTopHble 3aHATHS: 2
JlaGopaTtopHnas padota Nel2 OmnpeneneHue 3JeKTPOXUMHUIECKOTO SKBUBAJICHTA MEIH
Tema 3.4 Conep:xanue yueOHOTro MaTepuaJia:
MarnuTHoe noJie | Bektop MHAYKUIHMHM MarHuTHOrO moiig. HanpshkeHHOCTh MarHuTHOro moiisi. JlelicTBHe MarHUTHOTO MOJisi Ha 4
NPSAMOJIMHEHHBIN TPOBOJHUK ¢ TOKOM. B3aumoneiictBue TokoB. Cuna Ammnepa. [Ipumenenue cuiibl Amrepa.
MaruutHbiii notok. Pabora mo mepememieHHI0O TPOBOJAHMKA C TOKOM B MarHUTHOM modje. JleficTBue
MarHUTHOTO ToJisg Ha aBuxkyiuiics 3apsa. Cuna Jlopenna. Ilpumenenue cunbl Jlopenna. Onpenenenue
yIeJIbHOTo 3apsifa. MarHuTHbIe CBOWCTBA BellecTBa. MarHuTHasi mpoHunaeMocts. CoHeuHas akTUBHOCTD U
e€ BIUsHME Ha 3eMit0. MaruuTHele Oypu
IIpakTnyeckoe 3ansTHe. Pemenue 3amau ¢ mpodeccuoHaNbHOM HAPaBICHHOCTHIO 2
Tema 3.5 Coaep:xxanue yueOHOro MaTepuaJia: 2
DJIeKTPOMArHUT | SIBieHue 3neKTpoMarHuTHOM MHAYKIMU. [IpaBuno JleHna. 3aKoH 31€KTPOMArHUTHOM MHIAYKUMU. BuxpeBoe
Hasl HHAYKIMS anektpuueckoe mnone. OJC MHAYKIMM B JABUXKYIIUMXCS MPOBOAHMKAX. SIBIEHHME CaMOMHIYKIUU.
NHayKTUBHOCTh. DHEPrUsi MArHUTHOTO NOJIS TOKA.
B3auMocBsI3b 2JIEKTPUYECKUX U MAarHUTHBIX N0JIei. DJIEKTPOMAarHuTHOE M0JIe
[TpakTuyeckoe 3ansTue. Pemenne 3agau ¢ npodeccuoHaaIbHON HANpaBIeHHOCThIO 2
KonTtpouabHnas pa6ora Ned «MarnutHoe mosie. NeKTpOMarHuTHas HHAYKIUS» 2
Pa3nen4. KosieOanusi 1 BOJIHBI 16
Tema 4.1 Conep:xxanue yueOHOro MaTepuaJia: 4
Mexannyeckue
KoJIe0anus u KonebarenpHoe nBmwxenue. [apMmonuueckue Konebanus. CBOOOAHbIE MeXaHHMUYECKHE KOJIeOaHUs.
BOJIHBI [IpeBpamenne »Heprum mpu KojebaTenbHOM JBHXKEHHU. CBOOOAHBIE 3aTyXaloIUe MEXaHUYECKUe
Kkonebanus. MatemaTrueckuii MassTHUK. [IpyKUHHBINA MasSTHUK. BBIHYKICHHBIE MEXaHUYECKHE KOJeOaHUsI.
Pe3onanc.
Ilonepeunble W MPOMOJIBHBIE BOJHBI. XapaKTEPUCTHUKHA BOJHBI. 3BYKOBBIE BOJHBL. YJIBTPa3ByK M €ro
MIPUMEHEHUE
JlaGopaTopublie 3aHATHSI: 2
JlaGopaTopnast padora Nel3 M3ydeHue 3aBUCHMOCTH TIEpHOJa KOJeOAaHWN HUTSHOTO MAasTHUKA OT JIJTUHBI
HUTH
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. 3aryxamwIime 3JIEKTPOMAarHUTHBIE KojeOaHus. ['eHeparop HE3aTyXaroIuX 3JIEKTPOMarHUTHBIX
KoJieOaHui. BeIHYKIeHHBIE dJeKTpuyeckue KojieOaHus. IlepemenHbii Tok. ['eHepaTop MepeMeHHOro TOKa.
EMKOCTHOE M MHIYKTUBHOE COMPOTUBJICHUS NTEPEMEHHOTO TOKAa. AKTHBHOE CONPOTUBIICHUE. 3akoH OMa 1ist
JNEKTPUYECKON IIeMU TIepEeMEHHOro TokKa. PaboTa ¥ MOIMHOCTH MEPEeMEHHOro ToKa. Pe3oHaHC B
anekTpudeckoil mnenu. Tpanchopmatopsl. Toku BeICOKO# dacToThl. [lonmydenue, nepenava u pacrnpeacieHue
ANEKTPOIHEPTHH. DIIEKTPOMArHUTHOE T0JIe KaK 0COOBIN BU MaTepuu. DJIEKTPOMArHuTHbIC BOTHBI. CBOCTBA
3JIEKTPOMArHUTHBIX BOJIH. Bubparop ['epria. OTKpbITHIN KonebaTenbHblid KOHTYp. M300perenue panuo A.C.
[TonoBeiM. TTonsiTue 0 pagnocsasu. [IpuHumn paaunocssasu. [IpuMeHeHre 3EKTPOMArHUTHBIX BOJIH

IIpakTuyeckoe 3ansaTHe. Pemenne 3a1ay ¢ npodeccuoHalIbHON HAMPaBICHHOCTHIO

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:

ToueuHnblil UICTOYHUK cBeTa. CKOPOCTh PACIPOCTPAHEHUSI CBETA. 3aKOHBI OTPAKEHUS U MPEJIOMIIEHUS 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. OCBEEHHOCTh. 3aKOHBI OCBELIEHHOCTH

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 ()OTOMETPHUHU
JlaGopatopHas pabota Nel7 M3yueHne nzo0paxeHnid MpeAMETOB B TOHKOH JIMH3€

Tema 5.2
BouaHoBble
CBOMCTBA CBeTa

Conep:xkaHue y4eOHOTro MaTepuasa:

WNnrtepdepennus cera. KorepenTHocTh cBeToBbIX Jyued. MHTepdepenuus B TOHKHMX MieHKax. Koibla
Herotona. Vcnonb3oBanue nHTeppepeHiny B Hayke U TexHuke. Judpakuus ceera. Judpakuus Ha menu B
napajuienbHbeIx Jydax. Judpakunonnas pemerka. [lonspuzanus nomepeunsix BoiH. Ilonmspuzamus cBera.
JIBoitnoe sydyenpenomienue. [lomsipounsl. Jucnepcust ceeta. Bumabsl uznmydennii. Buasl cektpoB. CrieKTphl
ucnyckanus. Cnektpel norjomeHusa. CrnekrpanbHblii  aHanmu3.  CHeKTpajdbHbIE  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 AUGPAKIIMOHHON PEIIETKH. 2
JlaGopaTtopHas padota Nel9 HaGnroneHue CrioniHoro ¥ JIMHEHYaToro ClieKTPOB 2
KonTpoubsnas padora Ne6 «Onruxa» 2
Tema 5.3 Conep:xkanue y4eOHOIr0o MaTepuaJa:
CneuuanbHas Teopusi| [[BIKeHHE CO CKOPOCTBIO cBeTa. [locTynaTsl TeOpUM OTHOCUTEIBHOCTH U CIEICTBHS 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 CTpOeHHE BelecTBa. Moiean CTpOEHHsI aTOMHOTO sipa. 3aKOHOMEPHOCTH B @TOMHBIX
ATOMHOIO si1pa crieKTpax Bogopona. SnepHast monens atoma. OnbiTel O. Pesepdopaa. Moxens aroma Bogopoaa o H. Bopy.
KBanroBble noctynarsl bopa. Jlazepbl. PaqnoakTuBHOCTh.  3aKOH palrOaKTUBHOIO pacmana.
PannoaktuBHbie mpeBpaimieHus. CrocoObl HAaOMIOAEHUS W PETUCTpAIMU 3apsOKEHHBIX dacTull. Dddekt
BasunoBa—YepenkoBa. CTpoeHre aTOMHOTO sapa. Jledekt macchl, SHEprusl CBSI3U U YCTOMYUBOCTh AaTOMHBIX
saep. SnepHeie peakuuu. SnepHas SHEpreTUKA. JHEPTeTUUECKUI BBIXO SACPHBIX peakuuid. MickyccTBeHHas
paanoakTUBHOCTh. Jlenenue Tskenbix snep. Llemnas snepHas peakuus. Ympapisemas LEeNHas peakiusl.
Snepueiii peaktop. TepmosimepHblil cuHTE3. DHeprusa 3Be3n. [lolydeHrne paaroOaKTUBHBIX H30TOINOB U UX
IIpUMeHeHne. bruonornueckoe AeCTBUE PAIMOAKTUBHBIX U3JIy4eHUN. DIeMEHTapHbIC YaCTHUIIbI
KontpoabsHast padora Ne7 «KBanroBas uzuka» 2
Pazgen 7. Crpoenne Beenennoii 6
Tema 7.1 Copepxxanue yueOHOro MaTepuaJa:
Crpoenune Conneunoil | Conneunast cucrema. [II1aHeTsl, UX BUAMMOE JBIKEHHE. Malble Teaa CoMHedHoM cucteMbl. Cucrema 3eMimss—
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 ITPEICTABICHUSI O IPOMCXO0XKIEHUU U SBOJIFOLINU
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. Meraranaktuka

HpOMe)KyTO‘IHaﬂ arrecranusd: dK3aMCH

12

Bcero:

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

3.1 Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanuzanus paboueil mporpaMmbl TUCHUTUIMHBI TPpeOyeT HAIMYMs y4eOHOro kabunera «Du3nkar»

O6opynoBaHue yaeOHOro KaOMHeTa:
- IOCA/I0YHBIE MECTA 110 KOJIUYECTBY O0YYaIOIIUXCS;

- pa60qee MECTO IPEoaaBaTeIsd;

- TOCOOUS Ha MEYATHOW OCHOBE (TaOHIIbI, KAPTHI, YUCOHUKH, TUIAKTHUECKUN MaTepra U T.1.);
- BKpaHHO-3BYKOBbIE cpeicTBa 00yueHus (D3CO): BuneoGmibMbl (KHHOPHIBMBI).

TexHuueckue cpecTBa 00y4eHus:

- KOMIIBIOTEP C JIMIECH3NOHHBIM IIPOIrpaMMHBIM O6€CH€‘I€HI/I6M;

- IPE3CHTAUN K 3aHATUAM

[Tpu Hammumu HEOOXOIUMOTO OOOPYIOBAHMS 3aHITHUS MO (U3UKE B HEKOTOPHIX CIydasX MOTYT
MIPOBOJUTHCS B UMEIOIIUXCS B 00pa30BaTeIbHONM OpraHU3al[Mi MACTEPCKUX WM J1a00paTOpHUsiX.

3.2. UndopmanuoHHoe obecriedyeHue peaan3aniu NporpaMmmbl
Jlisa peanuzanuu mporpaMMbl OMOIHOTEUHBIH (OHT 00pa30BaTEILHON OpraHU3alli UMEET NeUaTHbIe

U DJIEKTPOHHBIE

oOpazoBarenbHble ¥ MH()OPMAIMOHHBIE  PECYPCHI

i1 HUCIIOJIB30BAaHHUA B

oOpa3zoBarensHOM Tmporiecce. Crnmcok u3gaHuii mpenctaBieH B MHbopmaimoHHOM obecriedeHun
00pa3oBaTeNbHOM MPOTPaAaMMBI K ITPOrpaMMe MOJITOTOBKH CIICIIHATIFCTOB CPETHETO 3BEHA.

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O IIPEAMETA

KOHTpOJII) H OLCHKA PE3YJIbTATOB OCBOCHUA MPCAMETA OCYIICCTBIIACTCA MPEIOoAaBaTeIcM B ITPOLECCE
MMPOBCACHUA ITPAKTHYCCKHX SaHHTHﬁ, Ha60paTOpHLIX pa60T, YCTHBIX OIIPpOCOB, TCCTUPOBAHUA, a
TAKXC BBIIIOJTHCHUA O6yT-IaIOHII/IMI/IC$I MMMCHbMCHHBIX 3aJaHuU TCKYHICTO KOHTPOJIA, KOHTPOJIbHBIX

pabor.

PesynbTaTnl 00yyeHus
(ycBOeHHbIE 3HAHUS,
OCBOCHHBIC YMEHHS)

OcBoeHHBIC yMEHNH,
YCBOEHHbIE 3HAHMS

OcHoBHbIE MOKA3aTeJH OLEHKH

pe3yJabTaToB 00y4eHHsl

c(hopMUPOBAHHOCTH

IIPEJICTAaBICHUNA O POJIM U MECTE
¢u3MKKM W  aCTPOHOMHU B
COBPEMEHHON HAay4YHOU KapTUHE
MHpa, O CHCTEMOOOpa3yrolen
poiu  (u3MKM B pa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUH, O
BKJIAJIE POCCHICKHX 31
3apyOeKHBIX Y4EHBIX-(HU3UKOB
B pa3BUTHE HAyKH; MOHUMaHUE
buznueckoit CYLIHOCTHU
HaOJIFOJaeMBIX SIBIICHUI
MHUKpPOMHpa, MakpoMupa H
MeramMmpa; MOHMMaHHE pOJIU
aCTPOHOMHH B IPAKTHUYECKOHN
NEeSTEIbHOCTH ~ YeloBeKa U
JAJIbHENUIIEM Hay4yHO-
TEXHUYECKOM DPAa3BUTHH, PpOJIU

3HaTh O pPOJH U MecTe
¢u3MKN M acCTpOHOMHMU B
COBPEMEHHOMN Hay4HOU
KapTUHE MHUDAa, 0
cucremMooOpa3yronien
ponu (GU3UKH B Pa3BUTHH
€CTEeCTBEHHBIX HayK,
TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKIaAe
POCCUICKHX u
3apyOeIKHBIX YYEHBIX-
¢u3uKOB B pa3BHUTHE
HaYKH; NIOHUMaHHe
¢buznyeckoi CYIIIHOCTH
HaOJII0laeMbIX  SIBJICHUM
MHUKpPOMHpA, MAaKpOMHpa U
Meramupa; MOHUMaHHe
poaM  acCTPOHOMHH B
MIPAaKTHYECKOU

- AMEET IPEACTABICHUSA O POJIU U
MecTe (DU3MKM M acTPOHOMUHU B
COBPEMEHHOM HAy4YHOW KapTUHE

MHUpa, O
pomu  Qusmku B
€CTECTBEHHBIX HAYK, TEXHHKH
COBPEMECHHBIX TGXHOJ’IOFI/II\/'I,
BKJIaJIE POCCUICKHX

3apyOeXHBIX y4YEHBIX-(DU3HKOB
pa3BUTHE HAYKH;
- MTOHUMAET

cucTeMoobOpa3zyrolei
pa3BUTHH

u

(o)
n
B

buznyecKyro

CYIIHOCTDH Ha6mo;[aeme SIBJICHUMN

MHUKPOMHPA,
Meramupa,

Makpomupa

n

- INOHUMACT poOJib aCTPOHOMHUH B

[IPaKTUYECKOU

ACATCIIBHOCTHU

YEeJI0BEKa W JaJbHEUIIEM Hay4HO-

TEXHUYECKOM
bu3uKH B

pa3BUTHH,

poIb
(dhopMUpOBaHUH
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¢u3ukn B (HOPMHUPOBAHUHU
Kpyrozopa ¥ (GyHKIHOHATBHON
TPaMOTHOCTH  4YeJIOBEKa  JUIA
pelIeHHs TPAKTHYECKHUX 3a/1a4

NESTEIbHOCTH 4YeJIOBeKa U
naJbHEUIIeM HAay4YHO-
TEXHHUYECKOM  Pa3BUTHH,
posin (N7’ B
(dbopmMHupoOBaHUU Kpyro3opa
u (G YHKIIMOHATILHOM
IrPaMOTHOCTH 4eJIoBeKa
IE pemeHHs
MIPAKTUYECKHX 337124

Kpyrozopa u (yHKIHOHAIHHON
IPAaMOTHOCTH  YeJIOBEKAa  JUIs
pELICHHS TPAKTUYECKUX 3314

c(hOpMUPOBAHHOCTh
pacrno3HaBaTb
SBIICHUS

YMEHHI
¢dusnveckue
(iportecchr) u
OOBSCHATh HMX Ha OCHOBE
M3Y4YEHHBIX 3aKOHOB:
paBHOMEpHOE u
PaBHOYCKOPEHHOE
MPSIMOJIMHEITHOE JBIDKEHUE,
cBoOOHOE najJieHue TEN,
JIBIDKEHHE 10  OKPY>KHOCTH,
WHEpLUs, B3aUMOJICHCTBUE TeET,
KoJie0aTeIbHOe JIBI)KEHUE,
PE30HaHC, BOJIHOBOE JIBU)KEHUE;
muddy3us, OpOoyHOBCKOE
JBUJKEHHE, CTPOEHHUE
JKUJKOCTEH ¢ TBEPABIX Tell,
U3MEHEHHEe o0bemMa Tel Mpu
HarpeBaHuu (oxJ1ax1eHun),
TEIJIOBOE paBHOBecHE,
HCIapeHue, KOH/JICHC AU,
IJIaBJICHUE,  KpHUCTAJLIU3alMs,
KHUIIEHUE, BJIAXXHOCTh BO3/YyXa,
CBSI3b CpPEIHEM KHHETUYECKOU
SHEPTUU TEIJIOBOTO JIBHKCHHS
MOJIEKYJT c abcomroTHOM
TEMIIEpaTypoH, [IOBBILICHUE
JaBJieHUs rasa M1Oph  €ro
HarpeBaHun B 3aKPBITOM
cocyze, CBSI3b MEXIY
napamMeTpaMH COCTOSHUS Tra3a B
M30MpoIeccax;  AJIEKTPU3ALMS
TEJ, B3aUMOJICUCTBHUE 3aps/IOB,
HarpeBaHWE  NPOBOJHUKA C
TOKOM, B3alMOJICUCTBUE
MarHuTOB, 3JEKTPOMArHUTHAs
AHIAYKIWS, el CTBHE
MarHUTHOTO OJIst Ha
MPOBOJTHUK C  TOKOM |
JBIDKYIIUICS 3apsg,
ANIEKTPOMATrHUTHBIE KOJIeOaHMsI
U BOJIHBI, TPAMOJUHEHHOE
pacnpocTpaHeHHe CBeTa,
OTpaKeHHUe, MpeJIOMJICHUE,
uHTephepeHIys, AUPpaKius u

yMEHHE pacrno3HaBaTh
¢busnueckue SIBJICHUS
(mportecchl) U OOBICHATH
UX Ha OCHOBE H3YYEHHBIX
3aKOHOB: pPaBHOMEPHOE U
PaBHOYCKOpEHHOE
MPSAMOJIMHEHHOE
IIBIKEHHE, cBOOOgHOE
NnajieHue Tel, JBU)KCHUE
10 OKPY>KHOCTH, UHEPLHUS,
B3aNMO/ICHCTBUE Ten,
KoJicOaTelIbHOE NBIDKCHUE,
pe3oHaHc, BOJIHOBOE
JIBUKECHHUE; maddysus,
OpOYHOBCKOE  JBW)KEHHUE,
CTPOCHUE KHUIKOCTEH U
TBEPABIX Tell, W3MEHEHUE
o0Bbema TeN pu
HarpeBaHuu
(oxylaxkaeHun), TEII0BOE
paBHOBECHE, HCIIAPEHHE,
KOHJICHCAllUs, IJIaBJIEHUE,
KpHUCTaTU3alus,
KHUTICHUE, BJIQ)KHOCTh
BO3[lyXa, CBS3b CpENHEN
KMHETUYECKOM  JHEpPIuu
TEIIOBOTO JIBUKECHUS
MOJIEKYJI C aOCOJIFOTHOM
TEeMIIEpaTypou,
MOBBILLICHHUE JaBJICHUS
ra3a Ipu ero HarpeBaHuU B
3aKpBITOM COCYJE, CBSI3b
MEXKIY napameTpamMu
COCTOSIHUSI rasa B
H30IIpoLeccax;
ANEKTpU3aALUS Tell,
B3aUMO/JIEIICTBUE 3apsOB,
HarpeBaHue MPOBOJHHKA C
TOKOM,  B3aUMOJAEHUCTBHE
MarHuToB,
ANEeKTPOMArHUTHAsS
WHIYKIIUA, JIEUCTBUE
MarHMUTHOTO  MOJIA  Ha
IIPOBOJHUK C TOKOM H

- YMeeT paclo3HaBaTh PU3NYECKUE
SIBIICHUS (IIPOLIECCHI) U OOBSACHATH
UX Ha OCHOBE M3yYCHHBIX 3aKOHOB:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE
MPSIMOJIMHEHOE JBUKECHHE,
cBOOOIHOE majcHue Tell,
JIBUKCHHE o OKPY>KHOCTH,
WHEpLUs, B3aMMOJECHCTBHE Tell,
Kose0aTenbHOe JBUKECHHE,
pE30HAaHC, BOJHOBOE JBH)KECHUE;
nubdysus, OpOYHOBCKOE
JIBUKEHHE, CTPOCHUE KUAKOCTEH U
TBEPABIX TeJ, U3MEHEHHEe 0ObeMa
TeN npu HarpeBaHUU
(OXJaKICHUH ), TEIIJIOBOE
paBHOBecHE, ucIapeHue,
KOHJICHCAIIUS, IUIaBIICHUE,
KpUCTaJIIIU3alus, KHUIIEHUE,
BIIQXKHOCTh BO3/TyXa, CBSI3b
CpeIHEW KHUHETUYECKOM DJHEpPruu
TEIUIOBOTO JIBUKEHHUSI MOJIEKYN C
abcoOTHOM TEeMIEpaTypoi,
MOBBIIICHUE JABJICHHUS Ta3a IpHU
€ro HarpeBaHUM B  3aKPBITOM
cocyne, CBSI3b MEXIY
napaMeTpamMu COCTOSIHMSI Ta3a B
M30IIpoLeccax; AIEKTpU3aLus Tell,
B3aHMOJICHCTBHE 3apsJIoB,
HarpeBaHue MPOBOJHHUKA C TOKOM,
B3aHMOJICUCTBHE MarHuToOB,
ANEKTPOMArHUTHAs WHAYKIINSA,
JefiCTBME MAarHUTHOTO TIOJI1 Ha
IIPOBOJHUK c TOKOM "
JIBUOKYIIIAMCS 3apsm,
AJIEKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI, MIPSMOJIMHEHOE
pacnpocTpaHEeHHE CBETa,
OTpakeHHe, MIpesioMJIEHHE,
uHTephepeHIys, Iuppakuus U
MOJIIpU3alusl CBETa, JAMCIEPCHS
CBETa; boTo3neKTpUIECKU
abdexT, CcBEeTOBOE  JaBICHUE,
BO3HHUKHOBEHHE JUHEWYaToro
CIEKTpa aToMa BOJOPOJA,
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NOJISIPU3AIINS CBETA, TUCTICPCHS | TBUKYIIUHCS 3apsill, | CCTECTBCHHAsT M HCKYCCTBEHHAs
CBETA; (OTOIIEKTPUICCKUH | DIIEKTPOMArHUTHBIC pPaIMoaKTUBHOCTh
addekT, CcBEeTOBOE MaBJICHUE, | KONeOAaHUsT W BOJHBI,
BO3HHUKHOBEHUE  JIMHEHYATOTrO | MPSIMOJIMHEHHOE
CIEeKTpa  aroMa  BOJOPOJA, | paclpoOCTpaHEHHE  CBETA,
€CTECTBEHHAsI M UCKYCCTBEHHAs | OTPaKCHUE, MPEIOMIICHHE,
pPanOaKTUBHOCTh uHTephEpeHIHS,
nudpakys u
MOJIIPU3ALIUS CBETa,
JICTICPCHUS CBETA;
(boTOdNIEKTpUIECKHIA
addexr, CBETOBOE
JIaBJICHKE, BO3HUKHOBCHHE
JMHEWYaToro CIIeKTpa
aTroma BOJIOpPO/Ia,
€CTeCTBEHHAS u
HCKYCCTBEHHAs
paJlnOaKTHBHOCTD
BJIaJICHHE 3HaHUE - BIQJICET OCHOBOIOJIATAIOIIUMHU
OCHOBOITOJIAT A0 LIIMHU OCHOBOIIOJIATrAOIIHX GU3NYECKUMU  TIOHATUSAMH U

(UBMYECKUMU TIOHATHSIMU U
BEIIMYMHAMU,
XapaKTepU3YIOITUMU
buznvecKue TIPOIIECChI
(CBSI3aHHBIMH C MEXAHUYECKUM
JIBMDKCHUEM, B3aWMOJICHCTBHEM
Tell, MEXaHHYCCKUMH
KoJIcOAaHMSIMH W BOJIHAMU,
ATOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BECIIECTBA,
TEIJIOBBIMHU MPOIIECCAMH;
ANEKTPUUYECKUM M MAarHUTHBIM
MTOJISIMH, ANEKTPUIECKUM
TOKOM,  DJIEKTPOMATrHUTHBIMU
KOJICOAHHSIMM UM BOJIHAMU,
ONTHYCCKUMH SIBJICHUSIMU;
KBAaHTOBBIMH SIBJICHUSIMU,
CTPOCHHEM aTOMa M aTOMHOIO
anapa, PaIuOaKTUBHOCTHIO);
BIIaJICHUE
OCHOBOITOJIaraloIUMHU
ACTPOHOMUYECKUMHU
MOHATHSIMH,  ITO3BOJISIOIIMMU
XapaKkTepU30BaTh MPOLIECCHI,
MPOUCXOMSIINE Ha 3BE3/ax, B
3BE3IHBIX CHCTEMaX, B
MEXXTaIaKTHUECKOMI cpene;
JIBW)KCHHE  HEOCCHBIX  Tel,
SBOJIIOINIO 3Be3 U Beenennoit

(bu3MYECKUX TOHATHH U
BEJINYHH,
XapaKTePU3YIOIUMH
busnueckue MPOLIECCHI
(CBsI3aHHBIMH c
MEXaHUYECKUM
JIBHOKCHUEM,
B3aUMOJICHCTBHEM
MEXaHUIECKUMHU
KOJICOAHUSIMA M BOJIHAMMU;
aTOMHO-MOJIEKYJISIPHBIM

Tell,

CTPOCHUEM BELIECTBA,
TEIUIOBBIMHM  TIPOLIECCAMU;
INEKTPUYECKUM u
MarHMTHBIM HOJISIMH,
JNEKTPUYECKUM  TOKOM,
AIEKTPOMArHUTHBIMU
KoJe0aHUSAMU U BOJHAMU;
ONTUYECKUMU SBIICHUSMU;
KBaHTOBBIMHM  SIBJICHUSMH,
CTpOCHHEM  aToMa |
aTOMHOTO a1pa,
PaAMOaKTUBHOCTBIO);
BIIa/ICHUE
OCHOBOIIOJIAralOIUMHU
aCTPOHOMUYECKUMU
MOHATHUIIMH,
MI03BOJISIFOIIMMU
XapaKTepu30BaTh

MPOLIECCHI, MTPOUCXOMASIINE
Ha 3Be37aX, B 3BE3JIHBIX
CHUCTEMAX, B
MEKTAJIAKTUYECKOU CpPEE;

BEIIMYMHAMU, XAPAKTEPU3YIOIIUMHU
buznueckue MIPOLIECCHI
(CBSI3aHHBIMH C  MEXaHUYECKUM
JIBUKEHHEM,  B3aUMOJICHCTBHEM
Teq, MEXaHUYECKUMHU
KoJ1e0aHUSMU U BOJIHAMU; aTOMHO-
MOJIEKYJIIPHBIM CTPOCHHEM
BEIIECTBA, TEIJIOBBIMU
Mpoleccamu; JJICKTPUUYECKUM U
MarHUTHBIM MOJISIMU,
ANEKTPUUECKUM TOKOM,
AIEKTPOMATrHUTHBIMU
KOJIeOaHUSIMU u
ONTUYECKUMHU SIBIICHUSIMU;
KBAaHTOBBIMH SIBJICHUSIMU,
CTPOCHMEM aTroMa M aTOMHOTO
anpa, PaaMOaKTUBHOCTBIO);
BJIQJICHUE  OCHOBOIIOJATrAIOIINMHU
ACTPOHOMUYECKUMH  TOHATUSIMH,
MO3BOJISIIOIIMMH  XapaKTepU30BaTh
MPOIIECChl,  MPOUCXOAAIINE  Ha
3BE€3/1aX, B 3BE3/IHBIX CHUCTEMax, B
MEKTaJaKTHYECKOU cpene;
JIBUJKEHUE HEOECHBIX TeN,
SBOJIIOIHIO 3Be3 U Beenennoi

BOJIHAMU;
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IBIDKEHHE HeOECHBIX Tell,
SBOJTIOLIHIO 3BE3] 51
Bcenennoit

BJIQJICHUE 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOpUAMH (3aKOH
BceMupHoro tarotenus, I, II u
III 3akonnr HrroTOHA, 3aKOH
COXPaHECHUS MEXaHUYECKOM
SHEpPruH, 3aKOH COXpaHEHUs
HMITYJIbCA, MPUHIUTT
CYNEPHO3UIIMU CHJI, TPUHIHUII
PaBHOIIPaBHOCTH
WHEPIHUATbHBIX
OTCUETA;

KUHETHUYECKYIO
CTPOCHHUSI BEIIECTBA,
3aKOHBI, TEePBbIA 3aKOH
TEPMOJMHAMUKH, 3aKOH
COXpAHEHUS  DAJIECKTPUUYECKOIO
3apsiga, 3akoH KysnoHa, 3akoH
OMa s yyacTka Lenu, 3aKOH
Oma JUISt TTOJTHOM
SJICKTPUYECKOM  IIeNu, 3aKOH
Hxoyna - JleHma, 3akoH
3JEKTPOMArHUTHOM HWHAYKIIUH,
3aKOH COXpPAaHEHHUS DHEPIuw,
3aKOH MPSAMOJIMHEHHOTO
pacrpoCTpaHEHUsI CBETA, 3aKOH

CUCTEM
MOJIEKYJISIPHO-
TEOPHIO
ra3oBble

OTpaXCHUA CB€Ta, 3aKOH
IMPpEIOMJIICHUSA CBCTa, 3aKOH
COXPAaHCHUSA OHCPIrUH, 3aKOH
COXPAHCHUS HUMITYJIbCAa, 3aKOH
COXpPaHCHUA QJICKTPHUYCCKOTO
3apsaa, 3aKOH COXPAaHCHUA

MacCOBOTO YHCJIA, HOCTYJIATHI
bopa, 3akoH paanOaKTUBHOTO
pacnana); YBEPEHHOE
UCIOJb30BAHUE  3aKOHOB U
3aKOHOMEPHOCTEH INpH aHalu3e
¢buznveckux SBJICHUN u
IPOIIECCOB

3HaHUE 3aKOHOMEPHOCTEH,
3aKOHOB M TEOpHH (3aKOH
BCEMUPHOI'O TATOTEHHUS, I,
II u 111 3axkonsl HproToHa,
3aKOH COXpaHEHUs
MEXAHUYECKOW  DHEpruwu,
3aKOH COXpaHEHUs
UMITYJIbCA, MIPUHIIUIT
CYTNEPIIO3UIINHI CHII,
MPUHIMIT PAaBHONPABHOCTH
HMHEPIHUATbHBIX CHUCTEM
OTCYETa;  MOJIEKYJISIPHO-
KHHETHYECKYIO TEOPHIO
CTpOCHUS BEIIECTBA,
ra3oBbI€ 3aKOHBI, IEPBBIN
3aKOH  TEPMOJIMHAMUKH;
3aKOH COXpaHEeHUs
3JIEKTPUYECKOT0  3apsja,
3akoH Kyrnona, 3akon Oma
JUIsL y4dacTKa II€NH, 3aKOH
Oma JUIST TTOJTHOM
BJIEKTPUYECKON LICTIH,
3akoH Jxoyns - Jlenua,
3aKOH SJIEKTPOMarHUTHON
WH]IYKIIUH, 3aKOH
COXpaHEHUS SHEPTUH,
3aKOH  MPSAMOJMHENHOIO
pacrpocTpaHeHUsT  CBETAa,
3aKOH OTpa)XK€HUsl CBeTa,
3aKOH MPEJIOMJICHUS CBETA;

3aKOH COXPaHEHHUs
SHEpPruy, 3aKOH
COXpPAaHEHHsS  HMIIYJIbCA,
3aKOH COXpaHEHHUs
JNEKTPUYECKOTO  3apsija,
3aKOH COXpaHEHHUs
MaccoBOT0 quCIa,
nocrtynatel  bopa, 3akoH

PaAMOaKTUBHOTO pacmaja);
YBEpPEHHOE HCII0JIb30BaHHE

- BJIAQACET 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOpPHSIMH  (3aKOH
BcemMupHoro tarorenus, I, II u I

3aKOHBI HeroToHa, 3aKOH
COXpaHEHUsl MEXaHHYECKON
SHEPIUM,  3aKOH  COXPAHECHMS
HMMITYJIbCa, MIPUHLIUI
CyHEepIO3UIUN  CWJI, IPHUHIMI
PaBHONPABHOCTH  MHEPLUHUAIBHBIX
CHUCTEM OTCYETa; MOJIEKYJSIPHO-

KUHETHYECKYI0O TEOPHUIO CTPOCHUS
BEIIECTBA,  [Aa30Bble  3aKOHBI,
NEPBBIA  3aKOH TEPMOIAMHAMUKHU;
3aKOH COXpaHEeHHMsI
AIIEKTPUYECKOTO  3apsifa, 3aKOH
Kynona, 3akon Oma nans ydacTka
mend, 3akoH OMa I HOJIHOM
AJIEKTPUUYECKOW  LenH,  3aKOH
Jxoyis - Jlenua, 3aKOH
3JIEKTPOMAarHUTHON UHAYKIHH,
3aKOH COXPAaHEHUS YHEPIUH, 3aKOH
IPSMOJIMHEHHOTO
pacrpoCcTpaHeHHsT  CBETA,
OTpaKEeHUs CBeTa,
MPEJIOMIICHUS CBETA;
COXpaHEHHs] ~ JHEPruH,  3aKOH
COXpaHEHHMs] HUMIY/IbCa, 3aKOH
COXpaHEHHS AIIEKTPUYECKOTO
3apsja, 3aKOH COXpaHEeHHMs
MaccoBOTO  4YHCJa, IOCTYJAThI
bopa, 3akoH  pagMOaKTUBHOIO
pacnana); YBEPEHHOE
UCIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH TIpH aHaln3e
(bu3NYeCcKUX SIBICHUH U MPOLIECCOB

3aKOH
3aKOH
3aKOH

3aKOHOB u

3aKOHOMEPHOCTEN Ipu

aHanuse du3nueckux

SIBJICHUW U MPOLIECCOB
YMEHUE Y4YUTBHIBATh TPAHULBI | YMEHUSA YUUTBHIBATH | - YMEET YYUTBIBATH T'PaHULBI
MMPUMCHCHUA HU3YYCHHBIX | I'PaHUIbI IMPUMCEHCHUA | IPUMCHCHUA HN3YUCHHBIX
buznueckux MoJIeNIel: | U3YYEHHBIX  (U3NYECKUX | PU3UUECKUX MOJCIICH:
MaTcpHraJIbHas TOYKa, MOJIGHGI}'IZ Mar€puajibHasd | MaTCpruajlbHasi TOYKa,
WHEepLUalbHas cUCTEMA | TOYKA, UWHEepLUaibHas | HMHEpLUUalIbHasg CHCTEMAa OTCUYETa,
OTCYETa, I/I)IeaJ'IBHI)II\/II ra3; | Cucrema OTCHYETa, I/IlleaJ'H)HI)II\/II ra3; MOJACIIN CTPOCHUA
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MOJEIN CTPOCHHUS ra3oB, | UICAJIbHBIM Ta3; MOJEIM | ra30B, KUIAKOCTEH U TBEPABIX TeEll,
KUJKOCTEH ¢ TBEPABIX TEN, | CTPOCHUSA ra3oB, | TOYEHUHBIN HJIEKTPUUECKUN 3apsl,
TOYEYHBIN JJIEKTPUYECKUN | )KUJIKOCTEM M TBEpABIX | AlepHas MOJENb aroMma,
3apsj, sAepHas MOJENb aToMa, | Tell, TOYEYHBIN | HyKJIOHHAs: MOJIENIb aTOMHOTIO siipa
HYKJIOHHAas MOJEIb aTOMHOIO | AJIEKTPUYECKUI 3apsi, | IpyU pelieHu PU3HMUECcKuX 3a1a4
A1pa IpU PEeLICHNU PU3UUECKUX | AepHas MOJeNb aToMa,
3a/1a4 HYKJIOHHAasi MOJEJIb

aTOMHOTO  spa  IpHU

pelieHnn dusnueckux

3a1a4
BIIQZICHUE OCHOBHBIMM | 3HAHHE OCHOBHBIX | - BJIaJIC€T OCHOBHBIMH METOAAMH
METOJaMHU HAay4HOI'O IIO3HAHUs, | METOJIOB HAy4HOTI'O | HAYYHOI'O IIO3HAHUS,
UCTONB3YyeMBbIMH B (DU3HKE: | MO3HAHUS, UCTONBb3yeMbIMU B (u3HKe: - -
IIPOBOAUTH psiMbIe U | UCIOJIb3YEMBIMH B | IPOBOJUTH IpPSIMBIE U KOCBEHHBIE
KOCBECHHBIE u3MepeHus | pu3nKe: IPOBOJUTH | U3MEPEHUsI (PU3MYECKUX BEIUYHH,
(Gu3n4ecKuX BEIMYUH, BBIOUpas | IpsAMble W KOCBEHHbIE | BBIOMpAas ONTHUMANbHBIA CIIOCO0
ONTUMAaJIbHBIN croco0 | 3MepeHus:  QU3NYECKUX | H3MEPEHHS 51 UCITIONIB3Ys
U3MEPEHUS U UCIIOJIb3YS | BEJIMYHUH, BbIOUpAs | U3BECTHBIC METO/IbI OLICHKHU
WU3BECTHBIE  METOJbl  OLEHKH | ONTUMAaJIbHBIN CHoco0 | MOrpemnHocTei U3MEPEHUH,
HOTPELHOCTEN U3MEPEHUH, | U3MEPEHU M MHCIIONb3Ys | IPOBOJUTH UCCIIEJOBAaHNE
IIPOBOJIUTH HCCJIEJOBAHNE | U3BECTHBIC METOABI | 3aBUCUMOCTEN bu3nIecKknx
3aBHCHUMOCTEN (bU3NYECKUX | OLEHKHU IOTPEIIHOCTEN | BEIMYMH € HCIOJIb30BAHUEM
BEJIMYMH C HCIOJB30BAaHUEM | U3MEPEHUH,  TPOBOAMTH | IPSAMBIX HM3MEPEHHH, OOBSICHATH
OPSMBIX U3MEPEHUH, OOBSCHSTDH | UCCIIEOBAaHUE IIOJIy4YEHHBIE pE3yJIbTaThI,
IIOJIyYEHHBIE pe3yJbTaThl, | 3aBUCUMOCTEN UCTIONB3Yysl (PU3MUECKUE TEOpHH,

UCTIONB3Ys (PU3NYECKUE TEOPHH,
3aKOHBI MW IIOHATHA, WU OCJIaTh
BBIBOJIBI; COOJIIOJaTh TpaBUIIA
0e30macHoro Tpyaa npu
NPOBEICHUN HCCIEIOBaHUN B

pamKax yueOHOro
JKCHEepUMEHTa U ydeOHo-
HCCIIEI0BATEIBbCKON

JeSITeIbHOCTH C
UCIIOJIb30BaHUEM  IHM(POBBIX

U3MEPUTENBHBIX YCTPONCTB H
1abopaTopHOro 00OpYyIOBaHUS;

c(hOpMUPOBAHHOCTh
NPEACTABICHUM O  METOJax
TOTY4CHHS Hay4YHBIX

aCTPOHOMHUYECKUX 3HAHUI

(Gu3MUYeCKUX BEIMYUH C
HCIIOJIb30BAHUEM TPSMBIX
U3MEepeHuil, OOBSICHATH
[IOJIyYEHHBIE PE3YJIbTAThI,

UCHONb3ysd  (U3UYECKue
TCOpHH, 3aKOHBI u
MIOHATHS, u JienaTh
BBIBOJIEI; co0II01aTh
IpaBuJIa 6e30macHoro

Tpyda TIpU TPOBEIACHUU
HCCIIEIOBaHUIT B paMKax
y4e0HOr0 3KCIepUMEHTa U
yueOHo-
HCCIIEN0BATENbCKON
JeSITeNbHOCTH c
WCTIOJIb30BaHUEM

U (HPOBBIX
M3MEPHUTEITBHBIX
YCTPOMCTB u
71a00paTOPHOTO
00opynOBaHUs;
c(hOopMUPOBAHHOCTH
MPEJCTaBICHUNA O MeToJax
MOTyYCHUS HAy4YHBIX
ACTPOHOMUYECKUX 3HAHHM

3aKOHBI M TIOHATHS,
BBIBOJIBI,  COONIONATh  TpaBuia
6e301macHOro Tpyaa npu
MPOBEJICHUM  HCCIICIOBAHUNA B
pamKax y4yeOHOro 3KCIepuMeHTa U
y4eOHO-UCCIIeI0BATENHCKOM

JIEATETbHOCTH C MCIOJIb30BaHUEM

n AaciaaTrb

U POBBIX WU3MEPUTEITBHBIX
YCTPOMCTB M J1abOPaTOpHOTO
000opyI0BaHus;
c(hOpMUPOBAHHOCTh
IIPEACTABICHUI 0 MeTOJax
MOJy4YEeHUs HAyYHBIX

ACTPOHOMUYECKUX 3HAHMI

c(hopMUPOBAHHOCTH YMEHUS
pemiath pacyeTHhIE 3aJa4u ¢
SBHO 3aJaHHON  (DU3UYECKOI

YMGHI/IG pemaTL
pacyeTHbIe 3a7aud C SIBHO
3aJJaHHOU (bu3ngecKoi

- YMEET pelaTh pacyeTHhIE 3aa4l
C SBHO 3aJaHHOM (uznueckont
MOJIETIBIO,
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MOJCJIBIO, HCIIOJIb3YA
buznIecKue 3aKOHBI u
IMPUHIMIIBI; HA OCHOBC aHalin3a
YCIOBHS ~ 3aJla4yd  BBIOMPAThH
(UBUYECKYIO MOJIEITh, BBIJICIISITh

dusznyeckue  BEJIUYUHBI U
dopmynbl, HEOOXOAMMBIE IS
ee pelieHus, MIPOBOAUTD
pacueTsl u OLIEHUBATH
peabHOCTh MOJIy4E€HHOTO
3HauYEHUs ¢buznueckoit
BEJIMYMHBI, peliaTh
KaueCTBEHHbIE 3ajauu,
BbICTpauBas JIOTUYECKH
HEIPOTUBOPEUYMBYIO  LIEMIOUYKY
pacCcy X IeHuil ¢ Omopod Ha
U3YYEHHbIE 3aKOHBI,

3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IG
SABJICHUSA

MO/IEIIBIO, UCTIONB3YS
(dbu3mvecKkue 3aKOHBI U
MPUHIMIBI; HA  OCHOBE
aHallM3a YCJIOBUA 3a/a4u
BEIOMpaTh  (DU3HUECKYIO
MO/JIETIb, BBIJICTISITh
(du3nUecKue BETUYHHBI U
dhopmynel, HEOOXOAUMBIC
ISt ee peLIeHHs,
MPOBOAUTH  pacyeThl U
OLICHUBATh peanbHOCTh
MOJIy4YEHHOTO  3HAYEHHUSA
(u3MUeCKOil  BEITUYHHEL;
peuiarb KaueCTBEHHbBIE
3ajauu, BBICTpauBas
JIOTUYECKHU
HEMPOTUBOPCUUBYIO
LEMOYKY pacCyXJIeHUH ¢
ONOpOM Ha U3YyYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU
U (u3HYECKUE SIBICHUS

- MCIIONIB3YeT (PU3MUECKUE 3aKOHBI
Y TIPUHIIMIIEI,

- Ha OCHOBE aHalIM3a YCIIOBHS
3a/1ayd  BBIOMpAET (PU3HYECKYIO
MO/IEJb,

- BBIIEISIET (PU3UYECCKHE BEITMYMHBI
1 QopMyIibl, HEOOXOIUMBIE JUTS €€
pelieHus,

- TIPOBOJMT pPacueThl U OICHUBACT
PEaTbHOCTD MOJTyYCHHOTO
3HA4YEeHUs1 (PU3NUECKON BEITHMUUHBL;
- pemaTh KauyeCTBCHHBIC 3aJlavH,

BBICTpanBasa JIOTN4Y€CKHU
HEMPOTUBOPEUUBYIO LENOYKY
pacCyXIeHHil C  Omopod  Ha
U3YYEHHbIE 3aKOHBI,

3aKOHOMEPHOCTH U (U3NYECKHE
SIBJICHUS

c(OpPMHUPOBAHHOCTH YMEHUS | yMEHHE HOPUMEHSTDH | - IPUMEHSIET HOJTy4YE€HHbIE 3HAHMS
IPUMEHSITh IIOJIyUYEHHBIE | MIOJYYEHHbIE 3HAaHUS JUId | JUIs 00BsICHEHUS YCIIOBH
3HAHUS ISt OOBsSICHEHUS | OOBACHEHMS yCJIOBUH | IPOTEKAHUS (PU3MUECKUX SIBICHUIN
yCIIOBUI NPOTEKAHUS | IPOTEKaHUA (U3WYECKHX | B TMPHPOJIE W JUISl TPHHATHS
buznueckux SIBJICHUH B | AIBJICHUH B MPHUPOJE U AJs | MPAKTUUYECKUX peLeHui B
OpUpose W Uil NPUHATUS | IPUHATUS  [PAKTUYECKUX | IOBCEAHEBHOM KU3ZHU I E
OPAaKTUYECKUX  PEUIeHUH B | pelIeHUH B MOBCEIHEBHOM | oOecriedeHuss Oe30lacHOCTU IpHU
MOBCEIHEBHOM  JKM3HM IS | KU3HU Juisl oOecriedeHus | oopalieHun c OBITOBBIMU
o0ecrieueHus 0e30macHOCTH | 6€30MaCHOCTH Oopu | OpubopaMu U TEXHUYECKUMHU
npu oOpalieHud ¢ OBITOBBIMHU | OOpallleHHHu C OBITOBBIMHU | YCTPOMCTBAMH, COXpaHEHUs
npubopaMu ¥ TEXHMYECKMMH | IpubOopamu U | 30pOBbs U COOJIOAEHUS HOPM
yCTpOMCTBAMH, COXPAHEHHUS | TEXHUYECKUMHU HKOJIOTMYECKOTO  TOBEICHUS B
3J10pOBbsl M COOJIOIEHUS HOPM | YCTPOHCTBAMH, OKpYXarollen cpene;
HKOJIOTMYECKOTO IMOBEACHUSI B | COXPAaHEHMsI 3J0pOBbS U | -  ITOHUMAaeT  HEOoOXOJUMOCTh
OKpYXKaroIen cpeze; | coOnroaeHus HOPM | IPUMEHEHUS JOCTHXKEHUH (PU3HuKH
NOHMMAaHWE  HEOOXOJUMOCTH | HKOJIOTMUYECKOTO Y TEXHOJIOTUH Ul PallMOHATILHOTO
IIPUMEHEHHUS JIOCTHKEHUH | TIOBEIEHUS B | IPUPOJOIIOJIB30BAHMUS
GU3UKA W TEXHOJOTHHA IS | OKpYXKarolen cpene;
panoHaIbHOIO IIOHUMaHHe
PUPOIONOIB30BAHUS HEe00X0IMMOCTH

MIPUMEHEHUS] JOCTHXKEHUN

(U3HUKN U TEXHOJIOTUHN ISt

paloHaIbHOIO

MIPUPOIONOIB30BAHUS
c(OpMHPOBAHHOCTh ¢dbopmupoBaHue - UMeeT COOCTBEHHYIO IO3UIUIO
COOCTBEHHOM  MO3MLIMHU 1O | COOCTBEHHOM MO3UIMU MO | M0 OTHOWIEHUIO K (pu3mueckoin
OTHOWIEHHIO K  (U3UUECKON | OTHOIIECHUIO K | uHpopMaIMK, TOJIy4aeMol U3

uH(pOpMallMK, TOIy4aeMol Hu3
pa3HbIX HCTOYHUKOB, YMEHUN

¢usnueckoil nuudopmanuu,
MojlyyaeMoil U3  pasHBIX

Pa3HBIX UCTOYHUKOB,
- YMCCT HCIOJIb30BAThH I_II/I(I)pOBBIe

HCIIOJIBb30BaTh III/I(i)pOBI)Ie HUCTOYHHKOB, yMeHI/Iﬁ TECXHOJIOTHNH JJIA ITOHCKa,
TCXHOJIOT'HMH JIISL II0MCKa, | UCIIOJIB30BAaTh I_II/I(I)pOBBIC CTPYKTYpHUPOBAHUA,
CTPYKTYPHPOBAHNA, TCXHOJIOTUMW JJIsI INOHWCKA, | HHTCpHOpCTAlU U NPEACTABICHUS
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UHTEpIpeTalun U | CTPYKTYpUPOBaHHUS, yu4eOHOH W Hay4YHO-TIOMYJISIPHON
IpEe/ACTaBICHNs  Y4eOHOW W | MHTEpIpeTauu U | nHPOPMAIHIH;
HAYYHO-TIOMYJIAPHON MpeCcTaBIeHUs y4yeOHOH U | - yMeeT KPUTHYECKH
uH(popManuy; pa3BUTHE | HAYYHO-TIOIYJISIPHON aHaIN3UPOBATh MOJTy4aeMyIo
YMEHUH KPUTHUYECKOTO aHanu3a | uHpopManuu;,  pa3BuUTHE | HH(OPMAIIHIO
HoJTy4aeMoi nHpopMaun yMEHHI KPUTHUYECKOTO

aHanusza II0JIy4aeMOM

nHpopmaluu
OBJIaJICHUE YMEHUSAMHU paboTaTh | yMeHUE paboTaTh B Ipymme | - yMmeeT paboTraTe B Tpymnme ¢
B TIpyHIe C BBHIIOJHEHHUEM | C BBIIIOJTHEHUEM | BBIOJTHEHUEM Pa3INIHBIX
Pa3IMYHBIX COLMANIBHBIX POJICH, | pa3IMYHBIX  COIMAJBHBIX | COLMAIBHBIX POJIeH,
IUIAHUPOBATh PabOTy TPYIIIB, | pOJIEH, IUTAHUPOBATH | - IUTAHUPYET paboTy TPyYIIIH,
panroHaIBLHO pacripenensirts | paboty TPYIIIbL, | -  PalMOHAIBHO  paclpenensier
JIeATEIFHOCTh B HECTAHIAPTHBIX | PAIlMOHAIBHO JeATEIIbHOCTh B HECTaHAAPTHBIX
CUTYaIHsX, aJIeKBaTHO | pacIpenelsiTh CUTYaIHSX,
OLICHMBATh BKJAJl KaXAOTO M3 | IESATEIBHOCTH B | - aJeKBaTHO OIICHUBAECT BKJAJ
YYaCTHHUKOB T'PYIINBI B PEIIEHUE | HECTAHIAPTHBIX KaXJIOTO U3 YYaCTHHKOB TPYIIIIHI B
paccMaTpuBaeMoil mpoOIeMsbl CHUTYaIUSIX, aJIeKBaTHO | pelIeHue paccMaTpuBaeMoit

OLIEHUBATh BKJIQJ KAXKAOTO | POOIEMBI

U3 YYaCTHUKOB TPYIIBI B
pelieHue
paccMmarpuBaeMoit
IPOOIIEMBI

c(hOpMUPOBAHHOCTH TOHUMAHUS

IIOHUMAHUEC POJIM U MCCTa

-IIOHUMACT 3HA4YCHHC (bHSI/IKI/I B

ponn $uzuku B | GU3UKM B COBPEMEHHOHW | COBPEMEHHOW HAay4YHOH KapTHHE
9KOHOMMUECKOH, Hay4yHOM KapTHHE MHpa; | MUpa;

TEXHOJIOTMYECKOM, COLMAIBHOM | pOJIM  aCTPOHOMHMM B [ - HMMEET 3HAaHUA O  pOJIH
u TUYECKON cdepax | MpaKTHUECKOH aCTPOHOMHUU B IIPaKTHUYECKOH
JESATCIIBHOCTH YEJIOBEKA; POJIM | JEATCIBHOCTH YEJIOBEKA M | JEATEIBHOCTH YeJ0BeKa u
u MecTa bu3uku B | JaJbHEUIIEM Hay4HO- | JaJbHEHIIEM Hay4HO-
COBPEMEHHOM HAy4YHOM KapTUHE | TEXHUYECKOM Pa3BUTUU TEXHUYECKOM Pa3BUTHH;

MHpa; pOJAM AaCTPOHOMHH B

IIPAaKTUYECKOW  JEATEIbHOCTH

YelloBeKa U JaJbHEHIIEM

Hay4YHO-TEXHUYECKOM Pa3BUTUHU

c(OPMHPOBAHHOCTh  CHUCTEMBI | 3HaHHE O  (DU3HYECKHX | - 3HAET 3aKOHOMEPHOCTSIX,
3HAHUHI 0 ¢u3nYeCKuX | 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpUAX, AEHCTBYIOIIUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, | 3aKOHAX, TEeOpUsX, | Ha YPOBHSIX MHKPOMHUPA,
TEOpUSX, JACUCTBYIOIIMX Ha | JCHCTBYIOIIMX HAa YPOBHSX | MAaKpOMHpa U METaMHpa,
YPOBHSX MHUKPOMHpPA, | MUKPOMHpPA, MAaKpOMHUPA U | - 3HAET U O BCEOOLIEM XapakTepe
MakpoMMpa M Meramupa, | Merammpa, npejcTaBieHue | (pU3n4eckux 3aKOHOB;
npefcTaBiIeHU O BceoOlleM | 0 BceoOIleM XapakTepe | IpeACTaBIeHUH O  CTPYKType

XapakTepe
3aKOHOB;
CTPYKTYpe

(buzIecKux
NOPEJCTaBICHU O

MTOCTPOCHHUS
dbuznyeckol  Teopuu,  UTO
MO3BOJIUT ~ OCO3HAaTh  POJIb
dbyHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIAIIOB B  COBPEMEHHBIX
MPEJCTaBICHUSIX O MPUPOJIE,
MTOHSTH TPaHUIIBI
MPUMEHUMOCTH TEOpUH,
BO3MOXXHOCTH WX TPHUMEHEHUS

(buzmyecKux 3aKOHOB;
MPEICTABICHUN 0
CTPYKTYype MMOCTPOEHUS

¢usnyeckoit Teopuu, YTO
MO3BOJIUT OCO3HaTh POJIb
(byHIaMEeHTaIbHBIX
3aKOHOB M TIPUHIUIIOB B
COBPEMEHHBIX
MIpeICTaBICHUSIX 0
IIpUpoJE, IIOHMMAaHHE
TpaHHIBl  TIPUMEHUMOCTH

MOCTPOCHUSI (PU3NYECKON TEOpUU

- IIOHMMAET TPaHULBI
IIPUMEHUMOCTHU TEOPHH,
BO3MOYKHOCTH MX IIPUMEHEHUS IS
ONMCAHHUA  ECTECTBEHHOHAYYHBIX
SIBJIEHUW U IPOLIECCOB
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JUTSt OMHUCaHUs | TEOPUI, BO3ZMOXXHOCTH HUX
€CTECTBEHHOHAYYHBIX SBJICHUN | IPUMEHEHUS JUTSE
Y TIPOILIECCOB; OMUCaHUs

€CTECTBEHHOHAYYHBIX

SIBJICHUM W MPOLIECCOB
c(hOpMUPOBAHHOCTh YMEHHUSI | YMEHUs pasnuyath | - yMeeT pa3iuyaTh  yCIOBHS
pasnuyaTh YCIIOBUS | YCIIOBUS ~ NMPUMEHUMOCTH | MPUMEHUMOCTH Mozelen
MPUMEHUMOCTH MoJienel | Moaenel (GU3NYeCKuX Tel | PU3NYECKUX Tel U IPOIECCOB
(GU3HYECKUX TEN M MPOILECCOB | U MPOIECCOB (SBIICHUN): | (SIBICHUIA): WHEpLHAIbHAs
(s1BIICHUN): WHepLUajbHas | MHEpLUUaldbHas ~ CHUCTeMa | CUCTeMa OTcyeTa, MaTepuaibHas
cucremMa OTCUeTa, | OTCYeTa,  MaTepHayibHas | TOYKa, PaBHOYCKOPEHHOE
MaTepuaibHas TOYKa, | TOUKA, PABHOYCKOPEHHOE | JIBI)KEHUE, CBOOOJHOE IaJIeHuE,
PaBHOYCKOPEHHOE  JBUXKEHUE, | IBIKCHUE, cB0OOHOE | a0COMIOTHO ympyras aedopmarus,
CBOOOIHOE najieHue, | rnajaeHue, aOCOJIIOTHO | a0COJIFOTHO YIpyroe v abCOIOTHO
a0COJIIOTHO yopyras | ynpyras nedopMmarus, | HEynpyroe CTOJIKHOBEHUS,
nedopmarus, a0COMIOTHO | aOCOJIOTHO ~ yIpyroe U | MoAenedl  rasza, KUAKOCTU U
yapyroe u a0COJIIOTHO | a0COJIFOTHO HEYNpPYyroe | TBEPIIOTO (KpuCTaIINYECKOr0)
HEYIIPYyroe CTOJIKHOBEHUS, | CTOJKHOBEHUS, MOJeINel | Tesa, UIealbHOro ra3a, TOYCUHBII
Mojelied ra3a, KUIAKOCTH WU | rasa, KUJIKOCTH U | 3aps, OJIHOPOJIHOE
TBEPAOTrO (KPUCTANIMYECKOTO) | TBEPAOTO AIIEKTPUYECKOE TIOJIE, OJTHOPOJAHOE
Tena, UJICaTbHOTO ra3a, | (KpUCTAJUTMYECKOT0) TeJa, | MArHUTHOE T0JIe, TapPMOHMYECKHE
TOYCYHBIA 3apsill, OJHOPOIHOE | UICAIBHOTO raza, | KonebaHus, MaTeMaTHYeCKUn
JIEKTPUUECKOE 1oJIe, | TOYEUHbIN 3apsl, | MasATHUK, WJICAJIbHBIN NIPYKUHHBIN
OJIHOPOJAHOE MAarHUTHOE II0JIe, | OTHOPOAHOE MasiTHUK, TApMOHHYECKHE BOJHBI,
rapMOHHUYECKHE KOJIeOaHUs, | AIEKTPUIECKOE nosie, | uacalIbHBIN KoJieOaTenbHbIN
MaTeMaTUYECKUN MasiTHHUK, | OIHOPOJAHOE  MAarHUTHOE | KOHTYp, TOHKas JIMH3a; MOAenei
1791 (2 1 3218171 NPY>KUHHBIN | TIOJIE, rapMOHHUYECKHE | aTOMa,  aTOMHOrO  siapa  H
MasiTHUK, rapMOHHYECKUE | KoJeOaHus, KBaHTOBOI1 MOJIeNIU CBETa
BOJIHBI, WjieaIbHBIM | MAaTEMaTHUYECCKUI MasiTHUK,
KoJie0aTeNbHBIN KOHTYp, TOHKAs | UACAbHBIN  MPYXKUHHBINA
JIUH3A; Moiernen aToma, | MasITHUK, TapMOHUYECKHE
aTOMHOIO s/ipa M KBAHTOBOU | BOJIHBI, UJeabHBIN
MOJIEJIA CBETA KojeOaTenbHbIH  KOHTYP,

TOHKasl JIMH3a; MOJENen

aToMa, aTOMHOro sajapa u
KBaHTOBOM MOJIEIN CBETa

c(hOpMUPOBAHHOCTD yMEHUS
OOBSICHATH 0COOEHHOCTH
MIPOTEKAHUS buznyecKux
SIBIICHUI: MEXaHHUYECKOe
JIBIDKEHHE, TEIJIOBOE JBIKEHHE
YacTHUI] BEILIECTBA, TEIJIOBOE
paBHOBeEcCHE, OpOYHOBCKOE
JBUXECHHUE, T dy3us,
UCTIapeHue, KHTICHHE 17§
KOHJIEHCAllUs, IUIaBJICHHE H
KpHUCTaJUTU3AIHS,
HaNpaBJICHHOCTh
TEIUIOTIepeIavur, DIICKTPU3AUU
Tel, HKBUIMOTEHIHAILHOCTH
MTOBEPXHOCTH 3apsHKEHHOTO
MIPOBOJTHUKA,

AJIEKTPOMArHUTHON WHIYKIIHH,

YMEHUs OOBSACHATH
0COOEHHOCTH TPOTEKaHUs
(buznuecKkux SIBJICHUM:
MEXaHUYECKOe JBHKEHHE,
TETIOBOE JIBYDKECHUE
YaCTHI] BEIIECTBA,
TETIOBOE paBHOBecHE,
OpOYHOBCKOE JBW)XCHHUE,
b ysus, HCITapeHHue,
KUIIEHUE U KOHJEHCallMs,
TUTaBIICHHE "
KpHUCTaJTU3aIHs,
HaTpPaBJICHHOCTh
TETUIoNepe1auH,
ANIEKTPHU3AIHIN Tel,
9KBUIIOTEHIIMAILHOCTH
MTOBEPXHOCTH

- yMeeT OOBICHATH OCOOECHHOCTH
MpoTeKaHus (PU3NUECKUX SBICHUI:
MEXaHHYECKOE JIBUKCHHE,
TEIJIOBOE  JBMKEHHE  YaCTHIl
BEIIECTBA, TEIJIOBOE pPaBHOBECHE,
OpOYHOBCKOE JBUKECHHE,
nuddy3usi, ucnapeHue, KureHme u

KOHJICHCAIINs, IUIABJIEHUE WU
KpUCTAJIIIN3a1Usl, HAIPaBICHHOCTh
TEeIUIonepeiadH, IIEKTPU3ALIAN
Tell, SKBUIOTEHIMAIEHOCTH
IIOBEPXHOCTHU 3apsSKEHHOTO
MPOBOJAHMKA, 3JIEKTPOMArHUTHOMN
WUHAYKINH, CaMOMHIYKIIVH,
3aBUCUMOCTH COTPOTUBIICHUS
NOJIyIpoBOJHUKOB  "p-" u  "n-
THTIOB" oT TeMIIEepaTypsl,
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CAMOMHIYKIMH, 3aBUCHUMOCTH
COTIPOTUBIICHUS

[IOJIyIPOBOHUKOB "p-" U "n-
TUIIOB" OT  TEMIIepaTypshl,
pe3oHaHca, UHTEpEepeHIINN
BOJIH, TU(paKiuy, AUCIEPCHH,
MIOJTHOTO BHYTPEHHET O
OTpaXKeHU, dboToaddexr,
¢buznyeckue TPUHIUITBL
CHEKTPaJbHOTO  aHalu3a U
pabotel mazepa, "ampda-" wu

"Geta-" pacmaapl sAep, ramMma-
U3IIy4CHHE sIIep

3apsHKEHHOTO TIPOBOJIHUKA,
3JIEKTPOMArHUTHOMN
HUHIYKIUH,
CaMOMHTyKIIHH,
3aBUCHMOCTH
COIIPOTHBIICHUS
MIOJIYIPOBOJIHUKOB "p-" u
"n-tumnos" oT
TEMIIEPATyphl, PE30HAHCA,
uHTEphEpEHINH BOJTH,
TUGPaKIUK,  JUCIICPCHH,
MOJTHOTO BHYTPECHHETO
otpaxkeHus, ¢Gorodddexr,
¢busnveckue  TPUHITUITBI
CHEKTPAJILHOTO aHAINU3a U
paboThl nazepa, "anbda-" u
"Oeta-" pacmamgel  sjaep,
raMMa-u3JIydeHue saep

pe3oHaHca, MHTeppepeHIIMH BOJIH,
nudpaknuy, IUCHEPCHH, MOJTHOTO

BHYTPEHHETO OTpaKCHUS,
dboTtodddexr, buznveckue
TIPUHIIAITBI CIIEKTPaTBHOTO

aHanu3a 1 paboThI Jasepa, "anbda-
" u "Oera-" pacmansl sep, ramma-
U3JTy4YCHUE sIIIep

c(hopMUPOBAHHOCTH
MIPUMEHSATH
KJIACCUYECKOU
MOJIEKYJIIPHOU
TEPMOJMHAMUKH,
3JIEKTPOIUHAMUKH,
buzuku A
00BsICHEHUS ABJICHUN
MUKPOMHpA, MakpomMupa U
Meramupa, pa3iudarb YCIOBHS
PUMEHUMOCTH duznyecKux
3aKOHOB, TIOHMMATh BCEOOLIHIA
xapaktep  (yHIaMEHTAIbHBIX
3aKOHOB M  OTPaHMYEHHOCTH
MCIIOJIb30BaHUs YaCTHBIX
3aKOHOB; aHaJIN3UPOBATh
¢buznueckue IIPOLIECCHI,
UCIIOJIB3YS OCHOBHBIE
MOJIOKEHUS, 3aKOHBI "
3aKOHOMEPHOCTH:
OTHOCHUTENIBHOCTb
MEXAHUYECKOTO JIBUKCHMUS,
bopMyIbl KUHEMaTUKH
PaBHOYCKOPEHHOTO JBW)KCHMSI,
npeoOpa3zoBanust [anwies ist
CKOPOCTH U TEpPEMEIIECHHUS, TPU
3akoHa HproToHa, mnpuHIMI
OTHOCUTEJIBHOCTH [Nanunes,
3aKOH BCEMHPHOIO TATOTEHUS,
3aKOHBI COXPAHEHHUS HMITyJIbCa
M MEXaHWYECKOW  DBHEprud,
CBI3b  paboOTBl  CWJIBI €
W3MEHECHUEM MEXaHUYECKON
SHEpPruM, YCIOBHUS pPaBHOBECUS
TBEPJOIO TEJA; CBA3b JABJICHUS

yMEHUI
3aKOHBI
MEXaHHKH,
(1171637029 D '

KBaHTOBOU
agajm3a "

YMEHHUS MIPUMEHSITD
3aKOHBI KJIACCUYECKOMU
MEXaHUKH, MOJEKYJISIpPHOU
(10737041 u
TEPMOJANHAMMKH,
3JEKTPOIUHAMUKH,
KBaHTOBON (QU3MKU  AJs
aHanM3a W OOBACHEHUs
SIBJIEHU MHUKPOMHUDA,
MakpoMupa U Merammpa,
pasnuyarhb yCIIOBUS
MIPUMEHUMOCTH
(buzmyecKkux
MIOHUMATh
XapakTep
(byHIaMEeHTaIbHBIX
3aKOHOB "
OTrPaHUYEHHOCTH
WCIIOJIb30BAHUS  YaCTHBIX
3aKOHOB;  AHAJIU3UPOBATH
(dbusuvyecKkue  MPOIECCHI,
UCIIOJIB3YS OCHOBHBIE
MOJIOKEHUS, 3aKOHbl U
3aKOHOMEPHOCTH:
OTHOCHUTENIbHOCTb
MEXaHHUYECKOT O
JIBUKEHMUS,
KMHEMAaTUKH
PaBHOYCKOPEHHOT'O
JBUKECHMUS,
npeoOpazoBanusa ['ammies
TUISL CKOPOCTH u
MepeMeIeHus, TPU 3aKOHa
HeroToHa, IIPUHLINAI
OTHOCHUTEJIBHOCTH

3aKOHOB,
BCEOOIIUI

bopMyIbl

- yMeeT TMpPUMEHSATh 3aKOHBI
KJIACCUYECKOU MEXaHUKH,
MOJIEKYJISIPHOM buznkn u
TEPMOJIMHAMUKH,
AIIEKTPOJUHAMUKH, KBaHTOBOI
buzuku JUTSL aHaiau3a u
00BsICHEHUS SIBIIEHUN MUKPOMHDA,
MaKpoMHpa U MEramupa.

- paznudaer
MIPUMEHUMOCTHU
3aKOHOB,

- MOHMMAaeT BceoOIIMH XapakTep
(yHIaMEHTAJIbHBIX  3aKOHOB U
OTPaHUYEHHOCTb  MCIIOJIb30BaHUSA
YAaCTHBIX 3aKOHOB;

- aHaJIN3UPYET ¢buznyeckue
MPOLIECCHI, HCIOJIb3YS OCHOBHBIE
MIOJIO’KEHUS, 3aKOHBI u
3aKOHOMEPHOCTH:
OTHOCUTEJIBHOCTh MEXaHHUYECKOTO
JBUXKEHUS, GOPMYJIbl KHHEMATHUKU
PaBHOYCKOPEHHOTO JIBUKCHMSI,
npeoOpazoBanust [amuness st
CKOPOCTH M IEpPEMEILIEHUs, TpHU
3aKOHA HeroToHa, MIPUHLINI
OTHOCUTENIBHOCTH [ anunes, 3akoH
BCEMUPHOTO TSTOTEHHS, 3aKOHBI
COXpaHEHHUS HMITYJIbCa u
MEXaHMYECKON DJHEepPruu, CBA3b
paboThl CHJIBI C HW3MEHEHHEM
MEXaHUYECKON SHEpruu, yCIOBHS
paBHOBECHsI TBEPAOIO TENA; CBA3b
JaBJICHMUs] HUJEalbHOTO ra3a co
CpenHeld KUHETHYECKOW HIHEpruen
TEIJIOBOTO JIBUKEHUS u

yCIIOBUS
(hU3UIECKUX
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MJCabHOTO Traza CcO CpeaHeu
KMHETUYECKOMN SHEpruen
TEIJIOBOTO JIBU>KEHUS u
KOHLIGHTpalUEel €ro MOJIEKYI,
CBSI3b TEMIIEpaTyphl BeIlleCTBa
CO CpeaHed  KHHETHYECKOU
SHEpPruer €ro 4YacTull, CBS3b
JABJICHUS WJACAIbHOIO rasa ¢
KOHIICHTpaLuel MOJIEKYI U €ro
TEMIIEpaTypoH, YpaBHEHUE
MenaeneeBa-Knanelipona,
MIEPBBII 3aKOH TEPMOJUHAMUKH,
3aKOH COXpPAaHEHMsSI HHEPruud B
TEIJIOBBIX IMpOLEeccax; 3aKoH
COXpPAHEHHUS  DIJIEKTPUUECKOIO
3apsna, 3aKOH Kynona,
MOTEHIIUATBHOCTD
3JIEKTPOCTATHYECKOT O oI,
MPUHITUTT CYIEPIO3UIINU
3JIEKTPUYECKUX TIOJIEH, 3aKOHa
Kynona; 3akonst Owma s
y4acTKa Lenu U sl 3aMKHYTOMN
ANEKTPUYECKOM IeNu, 3aKOH
xoynsa-Jlenna, 3aKOH
AJIEKTPOMArHUTHON WHIYKIINH,
npaBuio JleHma, mnocTynaTsl
CIIEUAJILHON TEOpUHU
OTHOCHUTEIBHOCTH OMWHINTEHHA,
ypaBHEHUE OWHINTEWHA IS
doTtodddekra, NEpPBbIN W
BTOpOM  mocrtynatel  bopa,
NPUHUUII  HEONPEIEIEHHOCTH
['eitzenOepra, 3aK0H
COXpaHEHHUs 3apsj]ia, MacCOBOIO
YUCJIa M SHEPIHMH B SACPHBIX
peakiusx, 3aKO0H
PaAMOAaKTUBHOIO pacnaaa

Tamunes, 3aKOH
BCEMUPHOIO  TATOTEHHS,
3aKOHBI COXpaHeHus
HMITyJIbCa u
MEXaHUYECKOH  DHEpruu,
CBSI3b pabOTBl CUJIBI C
HU3MEHEHUEM

MEXaHUYECKONM  DHEPIUH,
yCJIOBUS paBHOBECHs
TBEPAOrO  TeNa;  CBS3b

JIaBJICHHS MJCAJILHOIO ra3a
CO CpelHEeW KMHETUYECKOM
SHEprueu TEIJIOBOTO
JIBYKEHUS H
KOHIICHTpaluen ero
MOJICKYJI, CBSI3b
TEeMIIepaTyphl BEIIECTBA CO
cpeaHen KUHETHUECKON
SHEpPruel ero  4YacTull,
CBSI3b JaBJICHUS
HJICAJILHOTO rasa c
KOHIIEHTpallel MOJEeKYI
U ero  TeMIeparypoiu,
ypaBHeHHe MeHeneeBa-
Kitaneiipona, IIEPBBIN
3aKOH  TEPMOIMHAMUKH,
3aKOH COXpaHEeHUs
SHEPTMM B TEIUIOBBIX
npoiieccax; 3aKOH
COXpaHEeHUs
AIEKTPUIECKOTO
3aKOH
MOTEHINAILHOCTh
31EKTPOCTATHUECKOTO
OIS, MPUHIUIT
CYTEePIIO3UIINHI
AIEKTPUUYECKUX MOJICH,
3akoHa KynoHa; 3aKOHBI
OMa nns yyacTka 1enu u

3apsja,
KynoHa,

TS 3aMKHYTOM
JIEKTPUYECKON LEIIH,
3aKO0H [xoyns-Jlenna,
3aKOH DJIEKTPOMAarHUTHOM
WHIYKIIHH, MIPaBHIIO
Jlenua, MOCTYJIAThI
CIIeIIMaIbHON TEOpUH
OTHOCHUTEIILHOCTH

OWHINTEWHA,  ypaBHEHUE
OHHIITEeHA TS

dbotodddekra, mepBeId U
BTOpPOM TmocTyinarsl bopa,
MIPUHIIMII
HEOIPENEIEHHOCTH

KOHIIEHTpAallUE €ro  MOJIEKY,
CBSI3b TEMIIEpaTypbl BELIECTBA CO
CpEeHEW KHHETHYECKOW DJHEprueu
€ro 4acTull, CBA3b JIaBJICHUS
UJEAIbHOTO Ira3a ¢ KOHIEHTpauei
MOJIEKYJI W €ro TeMIIepaTypoH,
ypaBHEHUE MenpeneeBa-
Knaneiipona,  mepBblii  3aKOH
TEPMOJIMHAMUKH, 3aKOH
COXPAHEHHUs HEPTUU B TEIUIOBBIX
mpoueccax; 3aKOH COXpaHEHHS
JNEKTPUYECKOTO  3apsiia, 3aKOH
Kymona, MOTEHIMATbHOCTD
AIEKTPOCTATUYECKOTO o,
MIPUHIIUIT CYIEpPIO3ULINH
JNEKTPUYECKUX  TOJIEH, 3aKOoHa
Kynona; 3akonsl Oma aiis ydactka
Lenu u JUTSt 3aMKHYTOU
AJEKTPUYECKOM  LeNu,  3aKOH
[xoyns-Jlenua, 3aKOH
AIIEKTPOMAarHUTHOM WH]TYKIIUH,
npaBuio  JleHma,  mocTyJsarkl
CIIELUAIIBHON TEOpUH
OTHOCHUTEJIBHOCTH OuHIITEHHA,
ypaBHEHUE OiHIITeHHa s
dboToaddekra, TEpBBIA U BTOPOI
[IOCTYJIaThl bopa, IIPUHLINI
HeomnpeaeneHHoctu ['elizendepra,
3aKOH COXpPaHEHUs 3apsna,
MacCoOBOTO YHCJIAa M DSHEPrUu B
SIIEPHBIX peaKkIusx, 3aKOH
PaaOAaKTUBHOIO pacnaia
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Ieiizenbepra, 3aKOH

COXPaHCHHUS 3apsa,

MacCOBOT'O yucia u

SHEPrUHU B SIIEPHBIX

peaKnusx, 3aKOH

paJMOAaKTUBHOIO pacraja
c(hOpMUPOBAHHOCTH YMCHHH | yMEHUS PUMEHSTD | - yMeeT MIPUMCHSITh
MPUMCHSITh OCHOBOITOJIAraroIINe OCHOBOITOJIArafoIIHE
OCHOBOIIOJIAraloIINe ACTPOHOMUYECKHUE ACTPOHOMUYECKHUE IMOHSTHSL,
ACTPOHOMHUYECKHUE MOHSTHS, | IIOHATHUS, TCOPHH U 3aKOHBI | TCOPHH M 3aKOHBI I aHAIU3a H
TEOpUU W 3aKOHBI ISl aHANU3a | JUIsl aHaIN3a U OOBSICHEHHSI | OOBSICHCHUS buznuecKkux
U 00bscHEeHUs  (U3MUCCKUX | (PU3MUECKUX  IIPOIICCCOB, | IPOLECCOB  IPOUCXOAAIIMX  Ha
MPOIIECCOB, TMPOUCXOASIINX Ha | MIPOUCKOISIINX Ha | 3B€3/1aX, B 3BE3/HBIX CHCTEMax, B
3B€3/1aX, B 3BE3JHBIX CHCTEMAaX, | 3B€37aX, B  3BE3JIHBIX | MEKIaJIAKTHYECKOMN cpere;
B MEXKTaJIaKTUYECKOW Cpefie; | CUCTeMaX, B | IBMKCHUS HeOECHBIX Tell,

IBWDKEHUS  HEOECHBIX  Tel,
3BOJIFOLIMY 3Be30 U BecenenHon

MEXTaJaKTHICCKOU CpeJie;
IBIDKEHUA HEOECHBIX TeEII,

SBOJIIOLINH 3Be31 U BeeneHHou

9BOJIIOLIUH 3Be3 U

Bcenennon
c(OPMHPOBAHHOCTh ~ YMEHHU | YMEHHUS HCCIIEAOBaTh U | - yMeeT UCCIIEI0BATh U
UCCIIeIoBaTh M aHAJIM3UPOBATh | AHAJIM3UPOBATh aHAJIM3UpOBaTh  pa3HOOOpa3HbIE
pazHooOpa3Hbie  (pu3uUeckue | pasHOOOpa3HbIC ¢du3nyuecKkre SBICHWS M CBOMCTBA
SBJICHUS U CBOICTBa OOBEKTOB, | pU3MUECKUE SBJICHUS U | OOBEKTOB,
IPOBOJUTH  CAMOCTOSITEJIbHBIEC | CBOMCTBA OOBEKTOB, | - TMPOBOAUT  CAMOCTOSITEIHHBIC
UCCIICIOBAaHUS B pPEAJIbHBIX U | IPOBOJIUTH UCCIIIOBAaHUsSI B  pEAlIbHBIX U
1a00paTOPHBIX YCIIOBUSIX, | CAMOCTOSITEJIbHbBIE 71a00paTOPHBIX YCIOBUSX,
YuTaTh M aHAJIM3UPOBATh | UCCIECAOBAHMS B PEAIbHBIX | -  YMTaeT U AHAIU3HUPYET
XapaKTEePUCTHKH TPUOOPOB H | U 7a00paTOPHBIX | XapaKTePUCTUKA  HpUOOPOB U
YCTPOMCTB, OOBSICHATD | YCIOBUAX,  YUTaTb U | YCTPOMCTB,
MPUHIIMIIBI UX pabOThI aHAJIM3UPOBATh - 00BACHSAET NPUHLIUIIBI UX PaOOThI

XapaKTePUCTHKH

npuOOpOB U  yCTPOWCTB,

OOBSICHATh MPUHIMIIBI HUX

paboThl
c(OpMHPOBAHHOCTh 3HaHUe 0 METO/Iax | - UMeeT MPEACTaBIECHUS O METOJ1aX
NpPEACTaBICHUH O  METOoJax | MOJNyYCHHUs HAYYHBIX | TOTyYCHHS HAYYHBIX
HOJy4YeHUs HAYYHBIX | aCTPOHOMMYECKUX 3HAHUH; | aCTPOHOMUYECKHUX 3HAHUM;
ACTPOHOMHYECKHX 3HaHWI; | OBJIaJICHHE YMEHUSIMH | - yMeeT CaMOCTOSITENIbHO
BJIaJICHUE YMEHUSIMH | CaMOCTOSITENbHO dbopmynupoBaTh LeJb
CaMOCTOSITENILHO (hopMynupoBaTh 1enb | uccaenoBaHus (IpoeKTa),
bopmynupoBaTh LeJIb | UCCNeoBaHMsl  (IIPOEKTa), | - BBIIBUTAET TUIIOTE3bl HA OCHOBE
UCCIICIOBAHHSI (mpoekTa), | BEIIBUTaTh THUIOTE3bl HA | 3HAHUS OCHOBOITOJIAraOIINX
BBIJIBUTATh TMIIOTE3bl HA OCHOBE | OCHOBE 3HaHUS | GU3NYECKUX 3aKOHOMEPHOCTEH U
3HaHHSA  OCHOBOIIOJIATalOIIMX | OCHOBOIOJATAIOIINX 3aKOHOB, poBEpsIET 1704
¢u3MUeCKUX 3aKOHOMEpHOCTEH | GU3NUECKUX HKCIIEPUMEHTATbHBIMU
U 3aKOHOB, TIPOBEPATH WX | 3aKOHOMEPHOCTEH U | CpEe/ICTBAMH,
HKCIIEPUMEHTAIbHBIMU 3aKOHOB, TMPOBEPATh MX | -  IJIAHUPYET M TMPOBOJAUT
CpeACTBaMH; IUIAHUPOBATh MW | SKCIIEPUMEHTAIbHBIMH buznveckne IKCTIEPUMEHTHI,
POBOJIUTH ¢du3nyeckue | cpeAcTBaMU; IJIAHUPOBATh | OMUCHIBACT u aHaU3upyeT
OKCTIEPUMEHTHI, ONHCHIBATH W | U TIPOBOAMTH (U3WYECKHE | TIOJYYCHHYIO TIpU  BBITIOJTHEHUHU
aHAJTM3UPOBATh  IOJYYEHHYIO | SKCIIEPUMEHTHI, HKCIIEpUMEHTA uHpOpMaLHIO,
npu BBITTOJIHEHHUH | OTIMCHIBATH U | ONIPENeINsATh JIOCTOBEPHOCTb
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JKCIIEPUMEHTa  MHGOPMAIUIO, | aHATU3UPOBATH MOJIYYEHHOTO pe3yyibTara
OTIpeNeNsTh JOCTOBEPHOCTH | MOJTyYCHHYIO npu
MOJIy4EHHOTO pe3ysbTara BBITIOJTHEHUH
IKCIIEPUMEHTA
MH(OPMAIIHIO, ONPEIENIIThH
JOCTOBEPHOCTH
MOJTYYEHHOT'O pe3yJIbTara
c(OpPMHPOBAHHOCTH YMEHUS | yMEHUS pemaTh | - yMeeT peniarh pacyeTHbIC 3a/1a49u

pelmiaTte PACUYCTHBIC 3aga4u C

SBHO 3aJaHHOH U  HESABHO
3a/1aHHOM ¢duznueckoit
MOJENIBIO:  Ha  OCHOBaHHUHM
aHanM3a YCIIOBHS  BBIOMpATh
busnueckue MOJIeNH,
OTBEYAIOLIUE TpeOOBaHUAM

3ajjaud, NPUMEHATh (OPMYIIBL,
3aKOHbI, 3aKOHOMEPHOCTU U
HOCTYJaThl (U3NYECKUX TEOPHM
npu WCTIOJIb30BaHUHT
MaTeMaTHYECKUX METO/10B
pemieHust  3a1a4, MPOBOJIUTH
pacyeTbl Ha OCHOBaHUU
UMEIOIIUXCS JaHHBIX,
aHaAJIM3UPOBaTh pPE3YNbTaThl U
KOPPEKTHPOBAThH METO/IbI
peLeHus c y4eToM
MOJTy4EHHBIX pe3yJIbTaToB;
pelaTh KayecTBEHHbIE 3ajaud,
TpeOytoiue [IPUMEHEHUS
3HaHUH U3 pa3HBIX pa3feioB
Kypca  (u3umkM, a  Takke
MHTETpallui 3HAHUN U3 JPYTUX
PEMETOB
€CTECTBEHHOHAYYHOTO  IUKJIA:
BBICTPANBATh JIOTUYECKYIO
LEMOYKy  pacCyKIeHHH ¢
OIIOPON Ha M3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKHe
SIBIICHHS

PACUCTHBIC 3ada4u C SABHO

3aJaHHOH W HESIBHO
3aJlaHHOM ¢bu3nueckoit
MOJICJIbI0: Ha OCHOBAaHUU
aHamm3a yCIIOBUS
BBIOMpATh buzndeckue
MO/IEIH, OTBEYAIOIIHE
TpeOOBaHUSIM 3aja4u,
MIPUMEHSITh bopmybl,
3aKOHBI, 3aKOHOMEPHOCTH
U TOCTYJAThl (PU3UYECKHX
Teopui npu
WCTIOJIb30BAHUHT

MaTEeMaTHYECKUX METO/IOB
pereHus 3amad,
MPOBOJIUTH pacyeThl Ha
OCHOBAHHMU  HMMEIOILIUXCS
JAHHBIX,  AHAJIU3UPOBATH
pe3yabTaThI u
KOPPEKTHPOBATh  METOIbI
pereHus c y4ETOM
MIOJTyYEHHBIX pPe3yJbTaToB;
pemarpb Ka4eCTBEHHBIE
3a/1a4H, TpeOyromire

IIPUMEHEHHsI 3HAaHUN U3
pa3HBIX pa3lenoB Kypca

¢bu3ukw, a TaKXKe
UHTErpaluy 3HAaHUN U3
TPYTUX MIPEIMETOB
€CTECTBEHHOHAYYHOT'0

LUKJIA: BBICTpauBaTh
JIOTUYECKYIO LENOYKY
pacCyXIeHHIl ¢ ONOpoil Ha
U3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH "

(I)I/ISI/I‘-ICCKI/IC SBJICHUA

C SBHO 3aJaHHOW U HEABHO
3aIaHHON (PU3UYECKOI MOJIETIBIO:

- HA OCHOBAHHMM aHAJIM3a YCJIOBHS
BBIOMpaeT (U3UYECKUE MOJICTH,
OTBEYAIOLIUE TpeOOBaHUAM
3ajauu,

- MpuUMEHSIET (OPMYIbI, 3aKOHHI,
3aKOHOMEPHOCTH M  IOCTYJaThl
buznyecKux TEOPUI pu
UCIIOJIb30BAaHUU MaTEeMaTHYECKUX
METO/IOB pEIICHUS 3a]1a4

- MPOBOJIUT pacueTsl Ha
OCHOBaHUU UMEIOIINUXCS JaHHBIX,

- aHANM3HPYeT pe3ynbTaThl U
KOPPEKTUPYET METOJIbI PEIICHUS C
Y4eTOM IMOJTYYCHHBIX PE3yJbTaTOB;
- pelaeT KadyeCTBEHHBIC 3ajayH,
TpeOyromre NPUMEHEHUsS 3HaHUN
W3  pasHbIX  pa3leloB  Kypca
busuku,

- TPUMEHSET 3HAHUS W3 JPYTrUx
MIPEAMETOB €CTECTBEHHOHAYYHOTO
[IUKJIA:

- BBICTPAMBAET  JIOTUYECKYIO
LIETIOYKY PACCYKJICHUH C OMOpOH
Ha W3y4YEHHbIE 3aKOHBI,

3aKOHOMEPHOCTH M  (U3NYECKUE
SBJICHUS

c(hopMUPOBAHHOCTH yMEHUH
AHAIM3UPOBATh M  OIEHUBATh

OCJIENCTBUS OBITOBOM u
MIPOU3BOCTBEHHOMN

JIeATEIIbHOCTH YyeJIoBeKa,
CBS3aHHOH ¢  (U3UYECKUMU
MPOLIECCAMH, C TO3UITHI
HKOJIOTMYECKOM 0e30IacHOCTH;
IIPEACTABICHUIN 0

YMEHUS aHaJU3UpOBaTh M
OLIEHMBAThL  IOCJIEACTBHUS
OLITOBOM u
MIPOU3BOJICTBEHHOMN
JIEeITEIbHOCTH  YEJIOBEKa,
CBSI3aHHOU C QUBNYECKUMU
MpoueccamMu, C TMO3ULMI
9KOJIOTUYECKOM
0€301acCHOCTH;

- yMeeT  aHalIM3upoBaTb U
OLIEHUBATh TOCIEACTBHUS OBITOBON
u IIPOU3BOACTBEHHOMN
JIeATEIbHOCTH YEJI0BEKa,
CBSI3aHHOM c buznyeckuMu
MPOLIECCAMU, c MO3UIU I

AKOJIOTHYECKON OE30IaCHOCTH;
- HMeeT  TpPEIACTaBICHHUS O
panroHaILHOM
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panroHaILHOM MPEICTaBICHUI 0 | IPUPOJIONIONIL30BAHUM, a TaKXKe
NPUPOIONIOIB30BAHNH, & TAKKE | PAIMOHATIHLHOM pasyMHOM WCTIOJIh30BAHUHT
pa3yMHOM WCIOJIb30BAHUU | IPUPOAOIOIBG30BAHNN, A | IOCTHXKEHUH HAYKW M TEXHOJIOTHUN
JOCTHKEHUH HaYKH U | TaKXKe pasyMHOM | JUii  JajbHEWUIIEro  pPa3BUTHUSA
TEXHOJIOTHM U1 JAJbHEUIIErO | UCTIOJIb30BAHUU YeJI0BEYeCKOro o0miecTBa
pa3BUTHS YeJIOBEYECKOTO | JOCTIKEHUH  HAyKH U
oOuiecTBa TEXHOJIOTHU JUTSt

JTaTBbHEHIIET0  Pa3BUTHUS

YEJIOBEUECKOro 00IIecTBa
OBJIQJICHHE pasnuyHbIMH | pabota ¢ uHpopManuen | - paboraer ¢  uHpOpManUen
crioco0amu paboTbl C | pu3uueckoro conpepkaHus | GU3MUECKOTO0  COJAEPXKAHUS  C
uHpOpManuei (busndeckoro | ¢ WCIIOJIb30BAHUEM | HCIIOJIb30BAHHEM  COBPEMEHHBIX
COJIEpKaHUs C UCTIOJIB30BAHUEM | COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTHH,
COBPEMEHHBIX WH(POPMAIIMOHHBIX - yMeeT KPUTHYECKH
WH(OPMAIIMOHHBIX TEXHOJIOTUH, | TEXHOJIOTHIA, pa3BHUTHE | aHAIM3UPOBATH U OICHUBATH
pa3BUTHE YMEHUH | yMEHHA KPUTHYECKOTO | JJOCTOBEPHOCTH MOJTy9aeMOi
KPpUTHYECKOTO  aHajiW3a | | aHAJIM3a " OILICHKH | HH(pOpMAITUU
OLICHKH JIOCTOBEPHOCTH | JOCTOBEPHOCTH
noJrydaeMoi nHdopmanuu oJTy9aeMoil mH(pOpMaIu
OBJIAJICHUE OPTaHU3AlMOHHBIMH | OPTaHU3alMOHHBIC U | - yMeer pabotaTh B TpyHIe C
Y TI03HABATCILHBIMU YMEHUSMH | TTO3HABATEIBHBIE YMEHUS | BBITIOJHEHUEM pa3InYHbIX
CaMOCTOSITEIILHOTO CaMOCTOSITEIILHOTO COLIMAIBHBIX POJIEH,
PUOOpPETEHUSI HOBBIX 3HAHWUU B | IPHOOPETECHUS HOBBIX | - INITAHUPYET PabOTY TPYIIIILI,
nporiecce BBITIOJIHCHUSI | 3HAHUH B nporecce | -  palMoOHAIBHO  pachpesenseT
MPOCKTHBIX u y4eOHO- | BBIMOJIHEHUS MPOEKTHBIX U | JACATEIBHOCTh B HECTaHIAPTHBIX
UCCIIEIOBATEIbCKIX pabor, | yueOHO- CUTYAIIHSIX,
YMEHHSIMH PabOTaTh B TPYIIE C | UCCIEIOBATSILCKUX PadoT, | - aJIeKBaTHO OICHUBACT BKJIAJ
BBIITOJIHCHUEM pa3IMYHBIX | yMEHUSIMH  paboOTaTh B | K&XKJIOr0 U3 YYaCTHUKOB TPYIIIIBI B
COIMAITLHBIX poOJIeH, | TpyIIe ¢ BBIOJHEHUEM | PEIICHUE paccMmarpuBaeMoit
IUTAHUPOBaTh PalbOTy TPYIIbI, | PA3JIMYHBIX  COIMAJBHBIX | IPOOIEMBI
paIMoHaILHO pacmpenensaTh | poje, TJTAHUPOBATH
NeSITeIbHOCTh B HECTAHJIAPTHBIX | paboTy TPYIIIIbI,
CUTYaITUsX, aJICKBaTHO | paIlOHAIBHO
OIICHUBATh BKJIQJ KaXJOTO0 W3 | pacrpenelsiTh
YYaCTHUKOB TPYIIIBLI B PEIICHUE | IEATSIBHOCTh B
paccMaTpuBaeMoii MpoOIeMbl HECTaHAPTHBIX

CUTYaITUsX, aJICKBAaTHO

OLICHUBATh BKJIAJ KaKIOTO

W3 YYaCTHHUKOB TPYIIBI B

pelieHue

paccMaTpuBaeMoint

POoOIEeMbI
c(OpMHUPOBAHHOCTh MOTUBAIIUW | MOTHBAIMSI K Oyaymied | -  TpOSBIIET  CTPEMIICHUS U
K Oynymiel nmpodeccuoHaIbHON | TpohecCHOHATBHOM HaBBIKH K Oynymeit
JIESITCIIBHOCTH 0 | IeATEITBHOCTH 1o | MpoeCCHOHATBHON JeATEILHOCTH
CHEIHABHOCTSIM (U3HKO- | CIEUANTBHOCTAM (DU3HKO- | 0 CIENUATBHOCTAM  (DU3HKO-

TEXHUYECKOTO PO

TEXHUYECKOTO TTPOQHIIS

TEXHUYECKOTO PO
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