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1 HACIHOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O INPEJIMETA
C00.02.02 «<PU3UKA»

1.1 O6nacTh MpUMEHEHHS TIPOTPAMMBI

Pabouass mporpamma yueObHOro npeamera «Du3nKa» SBISICTCS YacThiO IPOTPAMMBI MOATOTOBKH
CIEIUAJIUCTOB cpeHero 3BeHa B coorBeTcTBUU ¢ PI'OC cpennero obmiero oopa3oBaHus

1.2 Mecrto y4eOHOTO MpeaMeTa B CTPYKTYpPE MPOrPaMMBbI IOATOTOBKH CIICIIUATINCTOB CPEIHETO 3BEHA!
VYueonsnii npeamer COO.02.02 «®Pusuka» OTHOCHUTCS K JUCHHUIUIMHAM o00IIe00pa3oBaTeIbHON
MOATOTOBKU U U3y4YaeTCs HA yriyOJIeHHOM YPOBHE.

1.3 Lenu u 3agaun ydeOHOTO MpeaMeTa — TpeOoBaHUs K pe3yibTaTaM OCBOCHHS yU4eOHOTO MpeIMeTa:
Heau:

® ¢dopmupoBaHue y  oOydalolIUMXCsi  yBEPEHHOCTH B  IIEHHOCTH  oOpa3oBaHMUs,
3HAYUMOCTU(DU3NICCKUX3HAHUNTSICOBPEMEHHOT OKBATH (DHUITMPOBAHHOTOCTICITUATHCTAITPHOCYIIIECTBIIC
HUUEronpoheccuoHaNbHONIeATEeIbHOCTH;

® (HopMHUPOBAaHHE ECTECTBEHHO-HAYYHOU IPaMOTHOCTH;

® oOBjajgeHHE CHenu(UYecKord CHCTEMOM (HU3MUECKUX MOHATHH, TEPMHUHOJIOTHEH W
CHMBOJINKOH;

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

® OBIAJICHHE OCHOBHBIMH METOJIaMU HAYYHOTO TO3HAHMUS MPUPOJIBI, HUCHOIB3YEMBIMU B
¢dusuke (HaOJIrOICHUE, ONTMCAHUE, U3MEPEHUE, BRIIBIKCHHE THITOTE3, TIPOBEJACHHUE YKCIIEPHUMEHTA);

® OBJIAICHUC YMCHHUSIMHU O6pa6aTLIBaTB JaHHBIC OSKCIICPUMCHTA, 00BACHATH IMMOJIYYCHHBIC
PE3YyIbTAaThl, YCTAHABJIMBATHL 3aBHUCHMOCTU MCKIAY (1)I/ISI/II-IGCKI/IMI/I BCIIMYUMHAMU B Ha6JIIO[[a€MOM
SABJICHHMH, ACJIaTh BBIBOJBI,

® (hopMUPOBAaHHE YMEHHUS pPemiaTh GU3MUECKUE 3a]]a91 PA3HBIX YPOBHEH CIIOKHOCTH;

® pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
nporecce MpUOOpEeTEHHs] 3HAHWN C HCIOJIB30BAHUEM PA3IMYHBIX HMCTOYHHUKOB HH(MOpMAIMH U
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHI; yMeHuH (QopmynupoBaTh U  0OOCHOBBIBATH
COOCTBEHHYIO TMO3MIMIO IO OTHOLIEHUIO K (QU3NYecKod HH(OpMaluM, MOIydaeMOM H3 pas3HbIX
HCTOYHUKOB;

® BOCNHTAaHUE YYBCTBA I'OPJIOCTH 32 POCCUNCKYIO (PHU3HUECKYIO HAYKY.
OcBoenne conepkanus ydeOHoro mpeamera «®Dusmka» obOecreynBaeT JIOCTHXKEHUE
00y4aroLMMUCS CIEAYIOIUX Pe3yJIbTaTOB:

IIpenmeTHble pe3yJbTaThl H3y4YeHUs1 00pa30BaTeIbHON NPOrPpaMMBbl:

1) chopMupOBaHHOCTH MPEACTABICHUIN O PO U MecTe (PU3UKH U aCTPOHOMHUHU B COBPEMEHHOMN
Hay4YHOH KapTHHE MHUpa, O cHcTeMooOpasyrouieil poau (GU3MKK B Pa3BUTUH E€CTECTBEHHBIX Hayk,
TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJl€ POCCUHCKHX M 3apyOexkHBIX YYEHBIX-(DU3UKOB B
pa3BUTHE HayKH; IOHUMaHHe (U3UYECKON CYIIHOCTH HaOJIOJaeMbIX SIBIEHHUM MHMKpOMHUpA,
MakpoMHpa U Meramupa; MoHUMaHHE POJIM aCTPOHOMMM B MPAKTHUECKOH AESITEIbHOCTU YeJIOBEKa U
JanbHEMIIeM HayYyHO-TEXHHUYECKOM pAa3BUTHH, pOIU (QU3MKKM B (OPMUPOBAHMM Kpyrosopa u
(GYHKIIMOHATLHOW IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs] MPAaKTUYECKUX 3a/1ay;

2) chopMHpPOBAaHHOCTH YMEHHI PACIO3HABATh (PU3NYECKUE SBICHHUS (IIPOLIECCHI) U OOBSACHATH UX
Ha OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUIKEHUE,
cBOOOHOE MaJieHUE Tel, ABMKCHHUE IO OKPYKHOCTH, WHEPIIHS, B3aUMOJACHCTBUE Tell, KolebaTreabHoe
NBIDKEHUE, PE30HAaHC, BOJIHOBOE [BIKEeHHE, auddy3us, OpOYHOBCKOE [BHIKEHHE, CTPOEHHUE
KHUJKOCTEH WM TBEPIBIX TeN, M3MEHEHHE Oo0beMa TeNl MPU HarpeBaHWU (OXJIAXKICHHH), TEIUIOBOE
paBHOBeECHE, UCTIApEHUE, KOHICHCAIIHS, TUTABJICHHE, KPUCTAITN3AINS, KATICHUE, BIAXKHOCTh BO3/IyXa,
CBSI3b CPEIHEH KMHETUYECKOW YHEPTHH TETLIOBOTO JBIKEHHUS MOJIEKYJ ¢ aOCONIOTHOM TeMmepaTypoi,
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MOBBILICHUE JaBJIEHUS Ta3a MpPU €ro HarpeBaHUHM B 3aKPHITOM COCYZE, CBS3b MEXIY MapaMeTpaMu
COCTOSIHMSI Ta3a B M30Ipolieccax; J3JIEKTpU3alus Tell, B3aUMOACHCTBHE 3apsl0B, HarpeBaHue
MPOBOJAHUKA C TOKOM, B3aMMOJICHCTBHE MArHUTOB, JJIEKTPOMArHuTHas MHAYKIUS, JeWCTBUE
MarHMTHOI'O IOJIsI HA MPOBOJHUK C TOKOM M JBIKYULIMICS 3apsij, JIEKTPOMarHUTHbIE KoyeOaHUs U
BOJIHBI, MPSMOJMHENHHOE pacnpoCTpaHEHUE CBEeTa, OTpPaKCHUE, MpeloMiIeHHe, HHTephepeHIus,
mudpakuus W TOJSApU3alUs CBETa, AMCIEPCUs CBeTa; (OTOIIEKTpUUECKUd 3PQPEKT, CBETOBOE
JlaBJICHHE, BOSHUKHOBEHHE JMHEHYaTOro CHeKTpa aToMa BOAOPOJa, €CTECTBEHHAs U MCKYCCTBEHHAs
PaavoOaKTUBHOCTb;

3) BiazeHuWe  OCHOBONOJATAOIIMMU  (U3MYECKUMU  TOHATHSAMH U BEIUYMHAMU,
XapaKTepU3YIOIUMHA  (DU3MYECKHE TPOIECChl  (CBSI3aHHBIMH C  MEXaHWYCCKUM  JIBIDKEHHUEM,
B3aUMOJICIICTBUEM Te€J, MEXaHHYECKMMH KOJNEOAHUSAMH U BOJHAMHU; aTOMHO-MOJICKYJISIPHBIM
CTPOCHMEM BEIIECTBA, TEIUIOBBIMU MPOLECCAMHU; JJIEKTPUUYECKMM W  MArHUTHBIM  MOJISIMU,
ANEKTPUYECKUM TOKOM, IJIEKTPOMATHUTHBIMU KOJIEOAHUSIMU U BOJIHAMH; ONTUYECKUMU SIBICHUSIMU;
KBAaHTOBBIMH SIBJICHUSIMU, CTPOCHHEM aToMa M aTOMHOTO si/ipa, PaJuOaKTUBHOCTHIO); BIIAJICHUE
OCHOBOIIOJIAraloIIMMHU aCTPOHOMHUYECKUMU MOHATUSAMH, MO3BOJISIIOLIMMHI XapaKTepU30BaTh MPOLIECCHI,
MIPOUCXOISIINE HA 3BE3/1aX, B 3BE3JHBIX CUCTEMaX, B MEKTATAKTHYECKOHN cpelie; MBIKECHIE HEOSCHBIX
TeJ1, BOJIIOLIUIO 3Be3]1 U BeeneHHoil;

4) BnazieHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMU (3aKOH BceMupHoro Tsarorenus, I, Il u
III 3axoHbl HbIOTOHA, 3aKOH COXpaHEHMs] MEXAHWYECKOW JHEPruH, 3aKOH COXPAaHEHUS HUMIIYJbCa,
INPUHLUII  CYNEPIO3UIUM CWI, IPUHUUII PABHONPABHOCTH WHEPLUHUAIBHBIX CHCTEM OTCYETa;
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHHs BELIECTBA, TIAa30BbIE 3aKOHBI, IIEPBBIM 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHUs IEKTPUUECKOro 3apsaaa, 3akoH Kyiona, 3akon Oma Juis ydactka
uenu, 3akoH OMa [aiud TOJHOW JJeKTpudeckod 1enu, 3akoH JDkoyms - JleHma, 3akoH
JJIEKTPOMArHUTHOM  WHAYKLIMM, 3aKOH  COXPAHEHUs  JHEPruu, 3aKOH  IPAMOJIMHEHHOTO
pacIpoCTpaHEHUsI CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEJIOMIICHHS CBETA; 3aKOH COXPaHEHUS
JHEPruH, 3AaKOH COXPAHCHHA HMIIYJIbCa, 3AKOH COXPAHEHHs OJJIEKTPUYECKOrO 3apsna, 3aKOH
COXpaHEHMsI MacCOBOTO 4MCIa, MocTyiaaTsl bopa, 3akOH pauoaKkTUBHOIO paclaja); yBepeHHOe
HCII0JIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHalu3€e (PU3NUECKUX SBJICHHUM U IPOLECCOB;

5) yMeHHe YyUMTHIBaTh T'PaHMIIbI IPUMEHEHHS U3yUEHHBIX (U3NUYECKUX MOJIeNIel: MaTepuanbHas
TOYKa, WHEpIHMalbHAs CUCTEMa OTCueTa, MJCalbHBIA Ta3; MOJENM CTPOEHHUS TIa30B, XKHUAKOCTEH M
TBEPABIX T€Jl, TOYECUHBIN IIEKTPUUECKUN 3aps, AIepHas MOJENb aTOMa, HYKJIOHHAs MOJIETb aTOMHOTO
sJipa Mpy perieHnH U3NUECcKUX 3a1ay;

6) BiaJieHue OCHOBHBIMH METOJIaMU HAyYHOTO MO3HAHUS, UCIIOIb3yEMbIMU B (DU3HKE: MPOBOIUTH
MpsiIMble M KOCBEHHbIE U3MEpeHUsl (U3NUECKUX BETMYMH, BbIOWpask ONTUMAJIbHBIN CI1OCO0 U3MEPEHUs
U HCTOJB3Ys] WM3BECTHBIE METOABl OLIEHKH MOTPEIIHOCTe H3MEpPEHHH, MPOBOAUTH HCCIIEOBAHHE
3aBUCHUMOCTEN (1)I/I3I/I'-ICCKI/IX BCJIMYHH C UCIIOJIB30BAHUCM ITPAMBIX I/I3M€p€HI/II\/JI, 00BSCHSTH IIOJIYYCHHBIC
pE3yNbTaThl, UCHONB3YS (PU3NYECKHUE TEOPUU, 3aKOHBI U TIOHSATHUS, W JeNaTh BBIBOJBI, COOIIOAATH
npaBuiia 0E30MaCHOTO TPyAa TP MPOBEIACHUN HCCIEIOBAaHUI B paMKax y4eOHOTO SKCIIEPUMEHTa U
y4e0HO-UCCIIeIOBATENBCKOMN AeSITENFHOCTU C UCIIONIb30BaHUEM U(DPOBBIX U3MEPHUTEIBHBIX YCTPONUCTB
u jnabopaTopHOTO O00OpyJOBaHUsS;, CHOPMUPOBAHHOCTH TMPEACTABICHUNW O METOAaX TMOIYyYSHUs
HAyYHBIX aCTPOHOMUYECKUX 3HAHUI;

7) chopMUpPOBaHHOCTH YMEHHUS pellaTh pPACUETHHIE 3aJaddl C SIBHO 3aJaHHON (PU3MUECKOH
MOJIENIbIO, UCHOJB3ysd (DU3MYECKHE 3aKOHbl W MPUHIMIBI;, Ha OCHOBE aHajn3a YCIOBUS 3aJjaud
BBIOMpATh (PU3HUECKYIO0 MOJEIb, BBIIEIATh (PU3HUECKHE BETUYUHBI U (DOPMYIIbI, HEOOXOIUMBIE /TS €€
peleHus, TPOBOJUTH pPACUYeThl M OIEHMBATH PEAJBHOCTh TMOJIYYEHHOI'O 3HA4YeHUs (QU3HUecKon
BEJIMYMHBI; pelllaTh KaueCTBEHHBbIE 3aj[aud, BBICTPaWBas JIOTMUECKH HENPOTUBOPEUMBYIO ILIETIOYKY
paccyXJIeHHu ¢ ONopoi Ha 3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBIICHMUS;



8) cpOopMHPOBAHHOCTb YMEHHUS NPHUMEHATh IOJIYYEHHBbIE 3HAHUA JUIsl OOBACHEHMs YCIOBUI
NpoTeKaHus (U3NYECKUX SBICHUA B MNPUPOAE M IS TNPUHATHS TPAKTUUYECKUX pEIICHUHA B
IIOBCETHEBHOM KM3HU Ul oOecrieueHus: 0e30I1aCHOCTU MpH OOpalleHuH ¢ ObITOBBIMU IpUOOpaMu U
TEXHUYECKUMHU YCTPOHCTBAMHM, COXPAHEHHUS 3JI0POBbSI M COOJIIOJCHHS HOPM 3KOJOTHMYECKOTO
IIOBEJICHUSI B OKpYXKarollel cpejie; MOHMMaHue He0OXOAUMOCTH IPUMEHEHUS TOCTHXKEHUN (PU3uKK 1
TEXHOJIOTHH sl palliOHAIBHOTO IIPUPOI0NOJIB30BaHUS;

9) chopMuUpPOBaHHOCTh COOCTBEHHOH MO3HMIIMU 1O OTHOIICHHUIO K (U3UYECKON HHGOpMAIIUH,
MOJIy9aeMO W3 Pa3HBIX MCTOYHUKOB, YMEHHH HMCIOIB30BaTh HU(DPOBBIE TEXHOJOTUU ISl TIOHMCKA,
CTPYKTYPUPOBaHUS, HHTEPIIPETAIIMH U MPEICTABICHHS YIeOHOH U HAYIHO-TIONMYJISIPHOM WH(OPMAIIHH;
pa3BUTHE YMEHUN KPUTHUYECKOTO aHAIIM3a MOJIy9aeMoil HHpOpMaIlnw;

10) oBnageHne ymeHUSIMU paboOTaTh B TPYIIIE C BBHIIIOJHEHUEM PA3IUYHBIX COLIMATIBHBIX POJIEH,
IJIaHUPOBATH pa60Ty TpyIIibl, paluOHAIBHO PACHPCACIATE ACATCIBHOCTL B HCCTAHAAPTHBIX
CUTyalusiX, aJeKBaTHO OIICHHBAThb BKJIAJ KaXJOr0 W3 YYaCTHUKOB TPYIIIBI B peEIICHUE
paccMaTpuBaeMoi IpoOIeMBbI;

11) chopmMupoBaHHOCTH MOHUMAHUS POJH (PUIUKU B SKOHOMHYECKOH, TEXHOJIOTMYECKO,
COIMAIBHOW M STHYECKOW cdepax AEATEIbHOCTH YEIOBEKa; POJIM M MecTa (U3UKH B COBPEMEHHOMN
HAayYHOW KapTUHE MHpPA; POJIM aCTPOHOMUHU B MPAKTHUECKOHN NEATEIHHOCTH YeIOBEKa U JadbHEUIIeM
Hay4YHO-TEXHUYECKOM Pa3BUTHUH;

12) chopMUpOBaHHOCTH CUCTEMBI 3HAHUM O (U3MUYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TCOPHSIX,
NEHCTBYIOIIMX Ha YPOBHSAX MHUKPOMHpA, MAaKpOMUpa W MeraMmupa, IMpeACTaBICHHM O BceoOlieM
xapakrepe (pU3NYeCKHX 3aKOHOB; MPEACTABICHUI O CTPYKTYpe MOCTPOCHHS (PU3MUECKON TEOPHUH, UTO
IIO3BOJIUT OCO3HATh POJIb (PYHJAMEHTAJIBHBIX 3aKOHOB U MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUIX
O TMPUPOJIE, TOHATh TPAHULIBI TPUMEHUMOCTH TEOPHid, BO3MOXXHOCTU WX MPUMEHEHUs ISl ONUCAHUS
€CTECTBEHHOHAYYHBIX SIBJICHUN U IIPOLIECCOB;

13) chopMUpPOBAaHHOCTh YMEHUS pa3ivyaTh YCIOBHS MPUMEHUMOCTH Mojenel (GU3NYECKUX Tel
U TPOLECCOB (SBJICHMI): MHEpLMAbHAs CHCTEMa OTCYeTa, MaTepHuajbHasi TOYKA, PaBHOYCKOPEHHOE
JBMDKEHUE, CBOOOTHOE Ta/IeHHe, aDCOIOTHO yrpyras AedopmMariusi, abCOIIOTHO YIPYroe u abCoI0THO
HEYNpyroe CTOJKHOBEHMs, MOJeNeld ra3a, >KHMJIKOCTH U TBEpIOro (KpUCTAaUIMYECKOro) Tea,
UJEAIBHOTO ra3a, TOYeYHbIN 3aps]l, OAHOPOJHOE JIEKTPUUECKOE I0JI€, OAHOPOJHOE MarHUTHOE TOJIE,
rapMOHHYECKHE KoJieOaHMs, MaTeMAaTUYeCKUH MAasATHUK, MWJCANbHBIA MPYXKUHHBIH MAasSTHUK,
TrapMOHUYECKHUE BOJIHBI, WJCAJbHBIN KOJIEOaTeNbHBIH KOHTYp, TOHKas JIMH3a; Mojeneil aroma,
aTOMHOTO $5/ipa U KBAaHTOBOW MOJIEJIH CBETA;

14) chopMupoBaHHOCTH YMEHHsI OOBACHATH OCOOCHHOCTH NMPOTEKAHUS (PU3UUECKUX SIBICHHIM:
MEXaHMYeCKOe JBM)KEHHME, TEIUIOBOE JBM)KEHHME YacTHI[ BEIIECTBa, TEMJIOBOE pPaBHOBECHE,
OpoyHOBCKOe JBIKeHHe, aAuddy3us, wucnapeHue, KUINEHHE M KOHJEHCAllUs, IIJaBIeHUE U
KpUCTAJIJIN3alUs, HaIlPaBJI€HHOCTh TEIUIONEpENaut, O3JIEKTPU3aluu TeJl, HKBUIOTEHIHATILHOCTU
MIOBEPXHOCTH  3apsDKEHHOTO  NPOBOJHUKA, JJIEKTPOMAarHMUTHOM  MHAYKIHWHM, CaMOWHIYKIIUH,
3aBUCUMOCTH COIIPOTHBIICHHSI IOJYIPOBOJHUKOB "p-" M "n-TMHOB" OT Temmeparypsl, pe30HaHCa,
uHTephEpEeHIMH BOJIH, AU(PAKIUH, AUCIEPCUU, MOJHOTO BHYTPEHHEro OTpaxkeHHs, (HoTodddekr,
(bu3MYeCcKre MPUHIIUIIBI CIEKTPATILHOTO aHau3a 1 paboTHI Jiazepa, "anbda-" u "0era-" pacnaas saep,
raMMma-u3JlydeHue saep;

15) chopMHUpOBaHHOCTh YMEHUH MPUMEHSATH 3aKOHBI KJIACCHYECKONH MEXaHUKHU, MOJEKYISPHOM
GU3MKM U TEPMOJUWHAMHUKHU, D3JEKTPOAMHAMMKH, KBAHTOBOM (M3MKHM JUId aHalW3a U OOBACHEHUS
ABJICHUM MHUKPOMHpA, MaKpOMHUpa U Meramupa, pas3iudaTh YCIOBHsS (TpaHUIIB, 00JacTH)
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IPUMEHUMOCTH (U3MUECKUX 3aKOHOB, MOHMUMATh BCEOOIIMH XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB
(3aKOH COXpaHEHMsI MEXAHHYECKOM HHEpPIHM, 3aKOH COXPAHEHHs HMIIYJbCa, 3aKOH BCEMHUPHOIO
TATOTEHHUs, IEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS DJIIEKTPUYECKOrO 3apsja, 3aKOH
COXPAHEHUs DSHEPIUH) U OIPAaHMUYEHHOCTb MHCIIOJIb30BAHMSI YAaCTHBIX 3aKOHOB; AaHAJIU3UPOBATH
¢u3nyeckue MpOLECChl, UCMHONb3YsSd OCHOBHBIE IIOJIOKEHUS, 3aKOHbl M  3aKOHOMEpPHOCTH:
OTHOCHUTEJIBHOCTh MEXAHHUYECKOTO JBMXKEHUS, (POPMYIIBI KHHEMAaTHKH PAaBHOYCKOPEHHOTO JIBUKCHUS,
npeoOpasoBanus [anuies i1 CKOPOCTM M IepeMelleHus, Tpu 3akoHa HploToHa, npuHLIMIT
OTHOCHUTEIIBHOCTH ['anmwies, 3aKOH BCEMHUPHOIO TATNOTEHUS, 3aKOHBI COXPAHEHUS WMIYJIbCa U
MEXaHUYECKOM SHEepruM, CBsi3b PAaOOThl CHIIBI C W3MEHEHMEM MEXaHHUUYECKOW HSHEpPruu, YCIOBUS
pPaBHOBECHs TBEPJOTO TEJA; CBA3b JIABJICHUs MICAIBHOIO ra3a CO CPeIHEW KMHETUYECKOW dYHEprueu
TEIUIOBOTO JIBMKEHUS M KOHUEHTPAaLMEH €ro MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEIECTBA CO CpeIHEH
KMHETUYECKOM dHEPIUeH ero 4acTHll, CBs3b JABJICHUS UACAIBHOIO ra3a ¢ KOHIICHTPALUEeH MOJIEKYI U
€ro TemIepaTypou, ypaBHeHHe Menpeneesa-Knaneiipona, NepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH
COXPAHEHHUs DJHEPrMU B TEIUIOBBIX IIPOLIECCAX; 3aKOH COXPAHEHMS DJICKTPUYECKOIO 3apsnia, 3aKOH
KynoHna, NmOTEHIMAIBHOCTD JIEKTPOCTATUYECKOTO II0JIsSI, HMPUHLMII CYNEPHO3ULUM IEKTPUYECKUX
nosei, 3akona Kynona; 3axkonsr OMa 115 y4acTka LEenH U I 3aMKHYTOM JIEKTPUYECKON LIEIH, 3aKOH
Jbxoynsa-JIeHna, 3aKOH 3JEKTPOMarHUTHOM MHAYKLMHM, NpaBWiIo JIeHIa, IOCTyJaTel CIELHAAIbHOU
TEOPUH OTHOCUTEIILHOCTH DUHIITEHA, ypaBHEeHHe DiHINTeHA 11t hoTodddekTa, mepBhIii M BTOPOit
nocrynarsl bopa, npuHIMI HeomnpeneneHHOCTH ['eif3eHOepra, 3aKkOH COXpaHEHUs 3apsa, MacCOBOTO
YHUCJIA ¥ DHEPTHUM B SACPHBIX PEAKIUAX, 3aKOH PaINOAKTUBHOI'O PacIaja;

16) chopmMupoBaHHOCTH YMEHHI MPUMEHSITH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHUE MOHSTHS,
TCOpI/II/I 1 3aKOHBI JIA aHaJIn3a U 06"I>$ICHGHI/I$I (1)I/IBI/I‘I€CKI/IX Hpoueccms, HpOI/ICXOILﬂHII/IX Ha 3BC3aX, B
3BE3MIHBIX CHCTEMaX, B MEXKIaJlaKTHUYCCKOM Cpejie; JBMKCHHS HEOCCHBIX TeJ, BOJIOIMH 3BE37 U
Bcenennoi;

17) chopMupoBaHHOCTH YMEHUH HCCIENOBaTh U aHAIU3UPOBATH PazHOOOpasHbie (U3HUECKUE
SBJIGHUSL M CBOICTBAa OOBEKTOB, IPOBOJUTH CAMOCTOSITEJIBHBIE HCCIIENIOBAaHUS B pPEAIbHBIX MU
1abopaTOpHBIX YCIOBUAX, YWTAaTh U AaHAIM3UPOBATh XapPaKTEPUCTUKU MPUOOPOB U YCTPOUCTB,
OOBSICHSTH PUHITUIIBI UX PAOOTHI;

18) chopMupoBaHHOCTH MPEICTABICHUH O METOJaX MOJY4YeHHs HAyYHBIX aCTPOHOMUYECKHUX
3HAHWUW; BIIAJIEHUE YMEHUSIMH CaMOCTOATEIbHO (OPMYIUpPOBATH LEdb HCCIENOBaHMS (MPOEKTA),
BBIJIBUraTh THIIOTE€3bl HA OCHOBE 3HAHMS OCHOBOIIOJIATAIOUIMX (U3UUYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, IIPOBEPSTh UX IKCHEPUMEHTAIbHBIMU CPEJCTBAMHU; IJIAHUPOBATh U MPOBOAUTH (PU3NUYECKUE
HKCHEPUMEHTBI, ONMCHIBATh M AaHAIM3UPOBATh MOJYYEHHYIO TpPU BBIIOJHEHHHM SKCHEPUMEHTA
nH(pOpPMaILINIO, OPEAEIIATh JOCTOBEPHOCTD MOJIYYEHHOTO PE3yNbTara;

19) chopMupOBaHHOCTH yMEHHs pelIaTh pacyeTHblE 3aJaud C SBHO 33JaHHOW M HESBHO
3aJlaHHOM (DU3MYECKON MOJENIbl0: Ha OCHOBAHMHU aHallM3a yCJIOBUS BbIOMpaTh (pU3MUecKue MOJENH,
oTBeYarolue TpeOOBaHUAM 3aJauu, NMPUMEHATh (OPMYJbI, 3aKOHbI, 3aKOHOMEPHOCTH M IMOCTYJAaThl
(1)H31/I‘-ICCKI/IX Teopnﬁ IIpru HCIIOJB30BaAHMU MATEMATUUCCKHUX MCETOJ0B PCHICHUA 3a/ad, IMPOBOJIUTH
pacueTsl Ha OCHOBAaHMM UMEIOIIMXCS JaHHBIX, aHAJIM3UPOBATh PE3YNbTAaThl U KOPPEKTUPOBATH METO/IbI
pelIeHrs C Yy4eToOM TIIOJyYEHHBIX pe3yJbTaTOB; pellaTh KaueCTBEHHBbIE 3a7aud, TpeOyromiue
NPUMEHEHMs 3HAHWH U3 pa3HBIX pa3fesioB Kypca (PU3MKH, a TakKe MHTErpaly 3HAHUH U3 JPYrHx
MIpeIMETOB €CTECTBEHHOHAYYHOI'O LIMKJIA: BHICTPAUBATh JIOTHUECKYIO [IEMIOYKY PacCyKIEHHI ¢ onopoii
Ha U3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

20) chopMHUpPOBAHHOCTP YMEHUN aHAIM3UPOBATh M OICHUBATH TIOCIEACTBUSA OBITOBON W
MIPOU3BOJICTBEHHOM AESITETbHOCTA YETOBEKa, CBSI3aHHOW C (PU3UYECKHMH MPOIECCaMH, C TMO3UIUI
IKOJIOTUYECKON O€30MacHOCTH; TPEICTAaBICHUM O PAIMOHATBLHOM IPUPOJIONOJIB30BAHUN, a TaKKe
Pa3yMHOM UCIOJIb30BAaHUM JOCTHXKEHMM HAyKM M TEXHOJIOTHMH /s JaJbHEHIIero pa3BUTHUSA
YeJI0BEYECKOro OOIIECTBa;



21) oBnaaeHWE pa3IUYHBIMU CTIOcOOaMU pabOTHI ¢ MHGpOPMANHEH (HU3UIECKOTO COACPIKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH, pa3BUTHE YMEHUN KPHUTUYECKOTO
aHaJM3a M OIICHKH JOCTOBEPHOCTH MOJTYy4aeMOi WH(OPMAIIHH;

22) oBjazeHUE OpraHu3allMOHHBIMU M I103HABAaTEIbHBIMU YMEHUSIMU CAMOCTOATEIbHOTO
IIPUOOPETEHUs] HOBBIX 3HAaHUI B MpOLIECCE BBITOJHEHMs NMPOEKTHBIX M y4eOHO-HCCIIEA0BATENbCKUX
pabot, ymMeHHsIMH paboTaTh B TPYIIE C BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, INIAHUPOBAThH
paloTy Ipymiibl, paliMOHAIIBHO PACHPEACIATh AEITEIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aleKBATHO
OLIEHMBATh BKJIAJ] KQX/I0T0 U3 YYACTHUKOB IPYIIIBI B PEILICHUE paccMaTpUBaeMOi IIPOOJIEMBI;

23) cpopMHpPOBaHHOCT, MOTHMBAaLMU K Oyaymed npodeccuoHanbHOM AEATeNbHOCTH 10
CTMEIUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIISL.

JIMYHOCTHBIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl.

1) rpaxmaHckoro BOCHUTAHHUSL:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIMU 00yUYAIOMIETroCs KaK aKTUBHOTO M OTBETCTBEHHOT'O 4JICHA
POCCHICKOT0 00IIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHHUE 3aKOHA U TIPABOTIOPSIIKA;
MIPUHSATHE TpPaJAUIIMOHHBIX HaIlMOHAILHBIX, 00IIIEYEIIOBEYCCKUX T'YMaHUCTHYECKUX u
JIEMOKPATHYECKUX 1IEHHOCTEH;

TOTOBHOCTh TIPOTHBOCTOSTH HJICOJIOTHU SKCTPEMHU3MA, HAIIMOHAIN3MA, KCEHOPOOUH, TUCKPUMHHALINN
M0 COIMAJIbHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIITMOHAIBHBIM MIPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEpPECax T'Pa)KJTaHCKOTO OOIIEeCTBa, y4acTBOBATh B
camMOynpaBlieHUH B 00111€00pa3oBaTeIbHON OpraHU3allH U JETCKO-IOHOIIECKUX OpraHU3aIusX;
YMEHHE B3aWMOJICHCTBOBATh C COLMAIHHBIMA WHCTHUTYTAMH B COOTBETCTBHU C UX (DYHKIHUSIMH U
HazHAYCHHEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JI€ATETbHOCTH;

2) MaTPUOTUYECKOTO BOCTTUTAHUS:

c(hOPMUPOBAHHOCTh POCCHUUCKON TPAKIAHCKOW HICHTUYHOCTH, MATPUOTH3MA, YBAKCHHUS K CBOCMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH nepe PoauHoi, ropaoctu 3a cBOM Kpai, cBor0 Poauny, cBOM sA3bIK
U KYyJIbTYPY, IPOIIJIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOUIEHUE K TOCYAAPCTBEHHBIM CHUMBOJIAM, UCTOPUUYECKOMY U MPUPOJHOMY HACIEAUIO,
MaMsSITHUKaM, TpaaulusM HaponoB Poccum, noctmxeHusiMm Poccum B Hayke, UCKYCCTBE, CIOPTE,
TEXHOJIOTUSIX U TPYAE;

ujenHas yoexJIeHHOCTh, TOTOBHOCTh K CIYXXKEHUIO W 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cynb0y;

3) JIyXOBHO-HPaBCTBEHHOI'O BOCITUTAHMSI:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTh OIIEHWBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POAMUTENSAM U (UJIH) APYTUM 4YI€HAM CEMbH, CO3aHUI0 CEMBbHU Ha
OCHOBE OCO3HAHHOTO MPUHSTHUS LIEHHOCTEW CEMEWHON KU3HU B COOTBETCTBUU C TPAMAMUIUSIMHU HAPOJOB
Poccuu;

4) 3CTETUYCCKOI0 BOCITUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUas dCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA,
CHIOpTa, TpyJa U OOIIECTBEHHBIX OTHOIICHUH;

CIIOCOOHOCTh BOCTIPHHHUMATH Pa3JIMUHbIE BUIBI UCKYCCTBA, TPAJAUIIMU M TBOPUYECTBO CBOETO M JPYTUX
HapoJI0B, OIYIIATh 3MOLUOHAIBFHOE BO3ACICTBUE UCKYCCTBA,

yOXJIEHHOCTh B 3HAYMMOCTHU JUISl JIMYHOCTH M OOIIECTBAa OTEUYECTBEHHOTO WU MHUPOBOTO MCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAJAUIIMI U HAPOJHOTO TBOPUYECTBA;

TOTOBHOCTh K CaMOBBIPDQXCHHIO B pPa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHWE TMPOSBIATH KayecTBa
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TBOPUYECKOUN JTUYHOCTH;

5) skosoruueckoro BOCIUTAHMUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, NMOHUMAHHE BIMSHUS COLUAIBHO-I)KOHOMUYECKUX
MIPOIIECCOB HAa COCTOSIHHE TNPHUPOJHOW W COLMAIBHOW Cpelbl, OCO3HAHHME TJIOOATBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIEM;

IUIAHUPOBAHUE W OCYILECTBJICHUE JECUCTBUA B OKPYKAIOWIEH CpENe Ha OCHOBE 3HAHHS LEle
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHE IECHCTBUM, IPUHOCSIINX BpEl OKPYXKAIOLIEH Cpeae;

YMEHHE NPOrHO3UPOBATh HEOJIATONPHUATHBIE HKOJOTMUECKHUE TIOCIEICTBUS TMPEANPUHUMACMBIX
JEHCTBUMN, TPEAOTBPAIATh UX;

pacUIMpeHHE OIbITa AESATEIbHOCTU SKOJIOTHYECKON HAIIPaBIE€HHOCTH;

LIEHHOCTH HAay4YHOTO [TO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha JUAJIOTE KYJIBTYpP, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOCTO
MECTa B MOJIMKYJIBTYPHOM MHDE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM KYJNbTYpbl KaK CpEACTBA B3aHMMOJICHCTBUS MEXAY
JIIOJIbMU U TT03HAHUS MUPA;

OCO3HaHUE IIEHHOCTH HAyYHOM JI€ATEJIbHOCTH, TOTOBHOCTh OCYIIECTBIATH IPOECKTHYIO U
HCCIIEIOBATENbCKYIO AESITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

MeTtanpeameTHblie pe3yJIbTAThbl 0CBOCHUSI OCHOBHOI 00pa30BaTeIbHOM NPOTrPAMMBI:

1)6a30BbIe JTIOTHYECKUE JCHCTBUS:
CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaIM3UPOBATH IPOOJIEMY, pacCCMAaTPUBAThH €€ BCECTOPOHHE;
yCTaHABJIMBATh CYIICCTBCHHBIM IPHU3HAK WM OCHOBAHMS Uil CpPaBHCHHS, KIACCUPUKAIMH U
00001IEeHHS;
OIpEACIIATh LEIH ACATSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHIKCHUS,
BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHUSX
BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTH, OIICHUBATh COOTBETCTBHE PE3yJbTATOB IICISIM, OICHHBATH
PUCKH TIOCIICACTBHIA S TSIILHOCTH,
pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM;

2) 6a30BbIE UCCIIENOBATEIIbCKUE ACHCTBUSA:
BIIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATENILCKON M MPOESKTHOM NEATEIbHOCTH, HABBIKAMU pa3peICHUS
npo0em;
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHUs MPAKTUYECKHX 3ajad,
MPUMEHCHHIO PA3JINYHBIX METOJIOB TIO3HAHHS,
OBJIAJICHHE BUJAMH JEATEIBHOCTH MO TOJYyYEeHUI0 HOBOTO 3HAHHS, €ro HHTepIpeTaIu,
MPeoOpPa30BAHUI0 M TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX CUTYaIlUsSX, B TOM YHCJIC MPHU CO3JTAHUU
y4eOHBIX U COIMAIBHBIX TPOEKTOB;
(¢hopMHUpOBaHHE HAYYHOTO THITA MBIIUICHUS, BIQJCHHEC HAYYHOH TEPMHHOJIOTHEH, KIIOYCBBIMU
MMOHATUSAMH U METOHAMHU,
CTaBUTHh M (POPMYITUPOBATH COOCTBEHHBIC 33Jla4Ml B 00pa30BaTEIHHOU IEATCIHHOCTH M YKU3HEHHBIX
CUTYaIUsX;
BBISBJIATh TPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJlM3WpOBaTh 3aJlady, BBIJIBUTaTh THIIOTE3y €€
pelIeHrs, HAXOIUTh apryMEHTHI JUIS JTOKA3aTelbCTBA CBOUX YTBEPXKACHUMN, 33aJaBaTh MapaMeTpbl U
KPUTEPHH PEIICHUS;
aHAIM3UPOBATh TONYyYEHHBIE B XOJI€ PEIICHUs 3aadll pPe3ylbTaThl, KPUTUYECKH OIICHUBATH HX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;
JlaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;
pa3pabarhiBaTh IUTAH PEHICHHWS MPOOJIEMBI C YYE€TOM aHaiu3a HWMEIONUXCS MaTepUATbHBIX |
HEeMaTepUaIbHBIX PECypCOB;
OCYIIECTBIIATh  IICJICHANIPABIICHHBIA TIOMCK TEPeHOca CPEeACTB W CHOCOOOB  JICWCTBHS B



poeCCHOHAITBHYIO CPENY;
YMETh MIEPEHOCUTDH 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;
YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTel;
BBIIBUTaTh HOBBIE UJIEU, IIPE/yIaraTb OPUTMHAJIBHBIE TOAXOAbl U PEIICHNUS;
CTaBUTb IPOOJIEMBI U 331Uy, JOMYCKAIONIUE aIbTEPHATUBHBIE PELICHUS;

3) pabota ¢ nHpOpMAaIUECH:
BJaJIeTh HABbIKAMM IIOJIY4YEHUs HMH(OpPMAlUM W3 HCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSITEIbHO
OCYILIECTBIIATH MOUCK, aHAJHN3, CHCTEMATU3ALUIO U MHTEPIPETALNIO HHPOPMALIUU PA3IUYHBIX BUIOB U
(bopM npencTaBieHMs;
CO3J1aBaTh TEKCTHI B Pa3IUYHBIX (JOpMATaX C YIETOM HAa3HAYCHUS HHPOPMAIIUH U [IEJIEBOW ayUTOPHH,
BbIOMpas ONTUMANIBHYIO (POPMY IIPECTABICHUS U BU3yaIU3aluH;
OLIEHUBATh JIOCTOBEPHOCTb, JISTHTUMHOCTh MH(OpMAIMH, €€ COOTBETCTBUE MPABOBBIM U MOPAJIHHO-
9TUYECKUM HOPMaM;
UCIOJB30BATh CPEACTBA HH(MOPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pPEUICHUU
KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX W OpPraHM3allMOHHBIX 3aJad C COOJIIOJEHHEM TpeOOoBaHUN
SPrOHOMHUKH, TEXHUKU OE30IaCHOCTH, TUTHEHBI, PECypcOCOepEKEeHNs, IPABOBBIX U ATUYECKUX HOPM,
HOpM MH(}OpMAIIMOHHON 0€30I1aCHOCTH;
BJIQJICTh HAaBBIKAMHM pPAclO3HABaHWs W 3alIMThl WHpoOpManuu, HH()OpMAIMOHHOW O0e30MacHOCTH
JIUYHOCTH.

4) obuieHwue:
OCYILECTBISATH KOMMYHUKALIUU BO BCEX cdhepax KHU3HHU;
pacrno3HaBaTb HeBepOaJbHBIE CpEACTBA OOILIEHHUS, IOHMMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;
BJIJICTh Pa3IMYHBIMU CITIOCOOAMU OOILEHHS U B3aUMOJICHCTBHUS;
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMr4aTh KOH(QIUKTHbIE CUTYaLlUH;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHUS C HUCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB;

5) coBMecTHas 1eATEIbHOCTb!
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBUAYAIbHON pabOTHI;
BbIOMPATh TEMATUKY U METObI COBMECTHBIX JIEHCTBHI C y4€TOM OOLIMX MHTEPECOB, U BO3ZMOKHOCTEH
Ka)kJI0r0 WICHA KOJIJICKTHBA;
IIPUHUMATH LEIM COBMECTHOW AESTEIBHOCTH, OPTaHMU30BBIBATh M KOOPIMHUPOBATH ACUCTBHA IO €€
JOCTH)KEHMIO: COCTAaBIATh IUIAH JIEWCTBUM, pPACIPENENSATh POJM C YYETOM MHEHUH YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;
OLICHMBATh KAauyeCTBO CBOET0 BKJIaJa M KaXJIOr0 y4YaCTHMKAa KOMaHAbl B OOLIMH pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;
IpeajaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C MO3ULNUK HOBU3HBI, OPUTHHAIBHOCTH, PAKTUYECKOM
3HAYUMOCTH;
KOOPJIMHHUPOBATh U BBIMOJHATH PadOTY B YCIOBUSIX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOIO
B3alMOJEICTBYS;
OCYHIECTBJIATh IIO3UTUBHOE CTPATETHYECKOE IIOBEICHHE B PAa3JIMYHBIX CHUTYyalUsX, IPOSIBIATh
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

6) caMoopraHu3aIus:
CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO JESITEIbHOCTb, BBISBIATH MPOOJIEMBI, CTaBUTh U
(dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JESTENbHOCTH U )KU3HEHHBIX CUTYALIUAX;
CaMOCTOSITENIPHO COCTaBIATh IUIAH pELICHUs MpoOJeMbl € Y4eTOM MMEIOUIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEOUTEHUII;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;
JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW SPYIUIMH B pa3HbIX 00JACTAX 3HAHMHU,
MIOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb;



7) CaMOKOHTPOJIb:
JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B AEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
PE3yJIBTATOB LIEIISIM;
BJIAaJICTh HABBIKAMH II03HABATENbHONW pe(IeKCHMH KaK OCO3HAHUS COBEPIIACMBIX JEHCTBUH U
MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;
WCIIOJIB30BATh MPUEMBI pe(IICKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

8) SMOLIMOHATIBHBIN UHTEIUIEKT, IPEATIOIAraloNri ¢(hOPMUPOBAHHOCTD:
CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CHOCOOHOCTh NMOHUMAaTh CBOE 3MOLIMOHAIBHOE COCTOSIHUE, BUJAETh
HaIpaBJICHUsS Pa3BUTHUSI COOCTBEHHOW AMOIMOHAIBHON cephl, ObITh YBEPEHHBIM B ce0€;
CaMOpPETYJIMPOBaHMs, BKIKYAIOIIEI0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh AJaNTHPOBATHCA K SMOIMOHAIBHBIM M3MEHEHHSM U MPOSBIATH TMOKOCTD,
OBITb OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHUIO LEIM M YCIEeXy, ONTHMHU3M,
MHULMATUBHOCTb, YMEHUE ICHCTBOBATh, UCXOs U3 CBOUX BO3MOXKHOCTEM;
SMIATHH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YUUTHIBATh €r0
IIPU OCYILLECTBICHUH KOMMYHHUKAIMH, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIHUX CIHOCOOHOCTH BBICTpAaMBaTh OTHOIICHUS C JIPYTHMMH JIIOJBMU,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peliaTh KOH(PIUKTHL;

9) npunsATHe ceds U APYTrUx JIIOIeH:
IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI U a@pTYMEHTBI IPYTHX JIIOAEH IPU aHAIU3€ PE3yNbTaToOB AEATEIbHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JPYTUX JrO/EH Ha OLIMOKH;
pa3BUBaTh CIIOCOOHOCTh [IOHUMATh MUD C HO3ULIUU Jpyroro YyeJioBeKa



2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHON JUCIATLIIMHBI

2.1 O0beM QMCHUILUIMHBI U BU/bI Y4eOHOH padoThI

Bun yuebHol paboTbl O0bem B
qJacax
O0beM 00pa3oBaTEIbHOM MPOrPaMMbl JUCIUILTAHBI 172
TEOpPETHYECKOE 00yUeHre 88
nabopaTOpHbIC 3aHATHUS 38
MPAKTUYCCKHUE 3aHSATHSI 20
KOHTPOJIBHBIC PAaOOTHI 14
[IpomexyTouHas aTTecTanusi(9K3aMeH) 12
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2.2. TeMaTH4yecKMil IJIAH U COJAEPKAHME JUCUUILIUHBI «DU3UKA»

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. EctecTtBeHHO-Hay4YHbII METO TO3HAHHUS, €0 BO3MOXKHOCTH
U TpaHMIbl NPUMEHUMOCTU. OKCIEPUMEHT M TEOopus B Ipoliecce IO3HaHWs Npupoasl. MoxenupoBaHHe
¢u3nueckux sBICHUH U mpoueccoB. Poinb skcnepuMeHTa M TEOpUM B IPOLIECCE IO3HAHUS MPUPOJBI.
O®uznyeckas BenuunHa. dusmueckue 3aKoHbI. ['paHMIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U TEOpUH.
[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 otHocurenbHocTH ['anunes. CriocoObl onucanus nBuxkeHus. Tpaektopus. [1yTb.
[Tepememenue. PaBHOMepHOE mnpsMosnHeNHOe IBHKeHHE. CKopocTb. MrHOBEHHass M CpeIHSAsS CKOPOCTH.
VYckopenue. lIpsmonnHelHOE IBMKEHHE € MIOCTOSSHHBIM YCKOpPEHUEM. J[BM>KEHHE ¢ TIOCTOSSHHBIM YCKOPEHUEM
CBOOOAHOrO MajeHus. PaBHOMepHOE JBM)KEHHE TOYKM 10  OKPYXKHOCTH, VYIJOBas  CKOPOCTb.
[lerTpocTpemuTenbHoe yckopeHue. KnnemaTruka abCcosItOTHO TBEPJIOTO Tela.

HpaKTH‘leCKOG 3aHATHE. Permenne 3a1a4 110 KHUHEMAaTHKE

N

Temal.2
OcCHOBBI JUHAMHUKH

Conep:xaHue y4eOHOro MaTepuaJia:

OcHoBHas 3agada JUHaAMUKH. Cuna. Macca. 3akonsl Mexannku Hprotona. CUiiel B npuponac. 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 MomrHocTh. Kunernueckas sneprus. [loTeHuunanbHas sHeprus. 3aKOH COXPaHEHUS MEXaHHYECKOM
sHepruu. PaGora cunbl TsokecTH M cwibl ynpyroctd. KoncepBatuBHble cuibl. [IpuMeHeHHE 3aKOHOB
coxpaHeHMs1. Mcnonp30BaHHE 3aKOHOB MEXaHUKU Ul OObSACHEHMsI ABUKEHHsI HEOSCHBIX TeJ U Ul pa3BUTHUS
KOCMHUYECKHMX UCCIICJOBAHNM, IPaHUIBI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.

IIpakTHyeckoe 3ansTHe. Pemenue 3a1a4 ¢ npodeccHoHaNbHOM HaPaBICHHOCTHIO

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

KonTposbnas 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.
BpoyHnoBckoe nBmwkenue. CUibl M SHEPTUS MEXKMOJEKYISIPHOTO B3auMoaeicTBus. CTpoeHue ra3000pa3HbIX,
XKUJKUX U TBEpAbIX Tel. Maeanbuslit ra3. [laBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KMHETHYECKOM
Teopuu ra3oB. Temmneparypa u ee usmeperue. TepMoanHaMUYeCcKas IIKajla TeMIepaTypbl. AOCOIIOTHBIN HYIb
temrneparypsl. Temneparypa 3Be34. CKOPOCTH IBHXKEHHSI MOJIEKYJ U UX U3MEpPEHHUE. Y PaBHEHUE COCTOSHUS
uaeanbHoro raza. Mzomporeccsl u ux rpaduku. ['a3oBbie 3akoHbl. MossipHasi ra30Basi HOCTOSTHHAS

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

Tema 2.2
OcHOBBI
TePMOAUHAMMKH

Conep:xaHue y4eOHOro MaTepuaJia:

BHyTpeHHss sHeprusi cucteMmbl. BHyTpeHHssi 3Heprusi ujeanbHoro rasa. Pabora u Teruiora kak (hopmbl
nepeayy SHEepruu. TermmoeMKoCThb. Y AenbHas TeIIOEMKOCTh. KonM4yecTBO TENIOThI. Y paBHEHHE TEMIOBOTO
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 BeIeCcTBa
u ¢a3oBbie
nepexoabl

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
TEMIEPATYpbl KWUIIEHUs OT JaBileHUs. KpUTHUECKOe COCTOSHUE BEIECTBA. XapaKTEPUCTUKA KHUJIKOTO
cocTOsAHMS BemecTBa. [I0BEpXHOCTHBIN CIION KUIKOCTH. DHEPrUsl MOBEPXHOCTHOTO CJ0sl. BIIMKHUN NOPSIOK.
IToBepxHOCTHOE HaTskeHHE. CMaunBaHME. SIBIEHMS HA TPAHULIE )KUJIKOCTH C TBEPABIM TejaoM. KanusuiapHsie
SBJICHUS. XapaKTepUCTHKa TBEPJIOr0 COCTOSHHUS BemiecTBa. Kpucramnumueckue u amopdHble Tena. Ypyrue
cBoMcTBa TBepAbIX Ted. 3akoH ['yka. Mexanmdeckue cBoOWCTBa TBepAbIX Ten. Ilmactudeckas (ocTtaTodHas)
nepopmanusi. TeruoBoe pacmmpeHue TBEpAbIX Tesl U kuakocTel. KoapduuueHT TUHEHHOro pacuIMpeHwus.
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

IIpakTnyeckoe 3ansiTue. Perienue 3a1a4 ¢ npoQeccuoHanbHOIN HaIPaBICHHOCTHIO

JlaGopaTopHble 3aHATHSA:

JlaboparopHas pabota Ned M3mepeHue BIaXHOCTH BO3TyXa
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JlaGopatopHas padota Ne5. M3amepeHre MOBEPXHOCTHOTO HATSDKEHUS JKUIAKOCTH
JlabopaTtopnast pabota Ne6. V3yueHue TemioBOro paciiupeHust TBEPIbIX TE

KoutpoabHnas padora Ne2 «MonexkyisipHas GU3HKa U TEPMOTUHAMUKAY

NN DN

Pa3jen 3. DiekTpoanHaMuUKAa 46
Tema 3.1 Copaeprxanue y4eOHOro MaTepuaJa: 6
DIEKTPUYECKOE N0JIE | DJIeKTPUUYECKUE 3apsabl. DJIIEMEHTAPHBINA DIIEKTPUYECKHUM 3apsi. 3aKoH COXpaHeHus 3apsia. 3akoH Kyiona.
OnexkTpuyeckass IOCTOsIHHasA. OleKTpuueckoe mnoisie. HampspkeHHOCTh 3aekTpudeckoro noss. [IpuHnmn
cyneprno3unuu mnojed. IIpoBOAHUKM B 3JIEKTPUYECKOM MoJe. JIMAJIEKTpUKM B DIJIEKTPUYECKOM IIOJIE.
[Monspuzanus auanexTpukoB. PaboTa cun anekrpocrarndyeckoro nois. Ilorennuan. Pa3HocTs moTeHIMANOB.
CBsi3b MeX/y HaNpsOKEHHOCTbIO M PA3HOCTBbIO IOTEHLMAIOB 3JEKTPUYECKOro IMOJsA. JIEKTPOEMKOCTb.
Enununel anextpoemkoct. Konaencaropel. CoeanHeHHE KOHAEHCATOPOB B OaTapero. DHEprus 3apsiKEeHHOTO
KOHJIeHcaTopa. DHeprus sJeKTpuyeckoro nois. [IpuMeHenne KoH1eHCaTopoB
IIpakTHyeckoe 3ansTHe. Permenue 3a1au ¢ npodeccuoHanbHOM HalPaBIEHHOCThIO 2
JlabopaTopHble 3aHATHUS:
JlaGopatopHas pabota Ne7. Onpenenenue 3J1eKTpUIECKOil eMKOCTH KOHIEHCaTopa 2
Tema 3.2 Coaep:xxanue yueOHOIro 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
IUIOLIA/IA MOTIEPEYHOI0 CEUYEHHUs MPOBOJHUKA. 3aBUCUMOCTh 3JIEKTPUYECKOTO CONMPOTHBIICHUS MPOBOJHUKOB
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 JJis TOJIHOU 1enu. DnekTpuyeckue nenu. [lapannensHoe u mociaeaoBarebHoe
COeZIMHEHHUE MPOBOAHUKOB. 3akoHbl Kupxroda misa y3na. CoenHEeHHE UCTOYHUKOB 3JIEKTPUUECKON SHEPIUn
B Oarapeto.
IIpakTuyeckoe 3ansaTHe. Penerne 3a1a4 ¢ mpoeCcCHOHATBHONW HAMPABIEHHOCTHIO 2
JlabopaTopHble 3aHATHS:
JlaGoparopnas pabota Ne8 M3yuenue 3akona OmMa /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 UIEHTA TOJIE3HOTO EHCTBUS IEKTPUUECKOT0 YaHHUKA. 2
KonTpoasnas padora Ne3 «DnekTpruyeckoe rnoje. 3aKkOHbl TOCTOSSHHOTO TOKay 2
Tema 3.3 Copep:xanue yue0HOro Marepuasa: 4
DJIeKTPHYECKH I ONEKTpUYECKUH TOK B MeTajllaX, B AJIEKTPOJIUTAX, ra3ax, B BaKyyMe. OJEKTPOJIM3. 3aKOH 3JIEKTPOIM3a
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TOK B Pa3/IMIHBbIX

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

cpenax [Tna3ma. DnekTpuyecKuil TOK B MONynpoBoaHUKax. CoOCTBEHHAs U MpUMECHasi IpOBOAUMOCTH. P-n mepexoz.
[TpumeneHnue noaynpoBoHUKOB. [10ayripoBOJHIKOBEIE TPHOOPHI
JlabopaTopHble 3aHATHS: 2
JlaGopaTtopHnas padota Nel2 OmnpeneneHue 3JeKTPOXUMHUIECKOTO SKBUBAJICHTA MEIH
Tema 3.4 Conep:xanue yueOHOTro MaTepuaJia:
MarnuTHoe noJie | Bektop MHAYKUIHMHM MarHUTHOrO moJid. Hanps>keHHOCTh MarHUTHOTO Mouid. JeficTBMe MAarHUTHOTO MOJs 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 aBuxkymuiics 3apsa. Cuna Jlopenua. Ilpumenenmne cunbl Jlopenna. Onpenenenue
yIeJIbHOTo 3apsifa. MarHuTHbIe CBOWCTBA BellecTBa. MarHuTHasi mpoHunaeMocts. CoHeuHas akTUBHOCTD U
e€ BIUsHME Ha 3eMit0. MaruuTHele Oypu
IIpakTnyeckoe 3ansTHe. Pemenue 3a1a4 ¢ mpodeccuoHaNbHON HATPaBIEHHOCTHIO 2
Tema 3.5 Coaep:xxanue yueOHOro MaTepuaJia: 2
DJIeKTPOMArHUT | SIBieHue 3neKTpoMarHuTHOM MHAYKIMU. [IpaBuno JleHna. 3aKoH 31€KTPOMArHUTHOM MHIAYKUMU. BuxpeBoe
Hasl HHAYKIUS anektpuueckoe mnone. OJAC UHAYKIMM B ABWXKYIIMXCA MPOBOAHUKAX. SIBIEHHME CaMOMHIYKLUH.
NHayKTUBHOCTH. DHEPrUsi MArHUTHOTO TOJISI TOKA.
B3auMocBsI3b 2JIEKTPUYECKUX U MAarHUTHBIX N0JIei. DJIEKTPOMAarHuTHOE M0JIe
[TpakTuyeckoe 3ansTue. Pemenne 3agau ¢ npodeccuoHaaIbHON HANpaBIeHHOCThIO 2
KonTtpouabnas pa6ora Ned «MarnuTtHoe 1rosie. IeKTpOMarHuTHas HHAYKLHS 2
Pa3nen4. KosieOanusi 1 BOJTHBI 16
Tema 4.1 Conep:xxanue yueOHOro MaTepuaJia: 4
Mexannyeckue
KoJIe0anus u KonebarenpHoe nBmwxenue. [apMmonuueckue Konebanus. CBOOOAHbIE MeXaHHMUYECKHE KOJIeOaHUs.
BOJIHBI [IpeBpamienne »Hepruum mpu KojebaTenbHOM JBHXKEeHHH. CBOOOAHbBIE 3aTyXalollUe MEXaHWYEeCKHe
Konebanus. MatemaTnueckuii MassTHUK. [IpyKUHHBINA MasSTHUK. BBIHYKICHHBIE MEXaHUYECKHE KOJeOaHUsI.
Pe3onanc.
Ilonepeunble W MPOMOJIBHBIE BOJHBI. XapaKTEPUCTHUKHA BOJHBI. 3BYKOBBIE BOJHBL. YJIBTPa3ByK M €ro
MIPUMEHEHUE
JlaGopaTopublie 3aHATHSI: 2
JlaGopaTopnast pabora Nel3 M3yueHue 3aBUCHMOCTH TepHUOja KOJICOAHWIT HUTSHOTO MAasSTHUKA OT JJTHHBI
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. 3aryxamwImme 3JIEKTPOMAarHUTHBIE KojeOaHus. ['eHeparop HE3aTyXaromuX 3JIEKTPOMAarHUTHBIX
KoJieOaHui. BeIHYKIeHHBIE dJeKTpuyeckue KojieOaHus. IlepemenHbii Tok. ['eHepaTop MepeMeHHOro TOKa.
EMKOCTHOE M MHIYKTHBHOE COMPOTUBJICHUS NTEPEMEHHOTO TOKA. AKTHBHOE CONPOTHUBIICHHE. 3aKoH OMa st
JNEKTPUYECKON IIeMU TepEeMEeHHOro Toka. PaboTa ¥ MOIIHOCTh MEPEeMEHHOTO TOoKa. Pe3oHaHC B
anekTpudeckoil mnenu. Tpanchopmatopsl. Toku BeICOKO# dacToThl. [lonmydenue, nepenava u pacrnpeacieHue
ANEKTPOIHEPTHH. DIIEKTPOMArHUTHOE TOJIe KaK OCOOBIN BU MaTepuu. DICKTPOMArHUTHEIE BOJHBL. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH. Bubparop ['epria. OTKpbITHIN KonebaTenbHblid KOHTYp. M300perenue panuo A.C.
[TonoBeiM. TTonsiTue 0 pagnocsasu. [IpuHumn paaunocssasu. [IpuMeHeHre 3EKTPOMArHUTHBIX BOJIH

IIpakTuyeckoe 3ansaTHe. Pemenne 3a1a4 ¢ npodeccuoHaIbHON HAPaBICHHOCTHIO

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 PacHpOCTpaHEHUs! CBETA. 3aKOHBI OTPAKEHUS 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. OCBEIEHHOCTD. 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 ()OTOMETPUU
JlaGopatopHas pabota Nel7 M3yueHne nzo0paxeHnid MpeAMETOB B TOHKOH JIMH3€

Tema 5.2
BouaHoBble
CBOMCTBA CBeTa

Conep:xkaHue y4eOHOTro MaTepuasa:

Wnrtepdepennus ceera. KorepenTHocTh cBeToBbIX Jyuedl. MHTepdepennus B TOHKMX IieHKax. Kosblia
Herotona. Vcnonb3oBanue nHTeppepeHiny B Hayke U TexHuke. Judpakuus ceera. Judpakuus Ha 1menu B
napajuienbHbeIx Jydax. Judpakunonnas pemerka. [lonspuzanus nomepeunsix BoiH. Ilonmspuzamus cBera.
JBorinoe smyuenpenomienue. [lomsipounsl. Jucnepcus cBera. Bunbl nznydennii. Buasl cnektpoB. CnekTpbl
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:kanue y4eOHOT0 MaTepuaJia:
CneuuanbHas Teopusi| [[BIKeHHE CO CKOPOCTBIO cBeTa. [locTynaTsl TeOpUM OTHOCUTEIBHOCTH U CIEICTBHS U3 HUX. IHBapuaHTHOCTD 2
OTHOCHTEJIbHOCTH | MOJYJISI CKOPOCTH CBETa B BaKyyMme. DHeprusi mokosi. CBsi3b MacChl M SHEPTHUH CBOOOIHON YaCTHUIIBI. DIEMEHTHI
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 bpoinst o BosHOBBIX cBoiicTBax vacTull. CooTHOIIEHHE HeorpezaeneHHocrei ['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 siIpa crieKTpax Bogopona. SnepHast monens atoma. OnbiTel O. Pesepdopaa. Moxens aroma Bogopoaa o H. Bopy.
KBanroBble noctynarsl bopa. JIazepsl. PagnoakTuBHOCTh.  3aKOH palrOaKTUBHOIO pacmana.
PanuoaktuBHbie mpeBpaimieHus. CrnocoObl HaOMIOACHUS W PETUCTPAIMU 3apsDKCHHBIX YacTHIl. Dddekt
BasunoBa—YepenkoBa. CTpoeHre aTOMHOTO sapa. Jledekt macchl, SHEprusl CBSI3U U YCTOMYUBOCTh AaTOMHBIX
saep. SnepHeie peakuuu. SnepHasi SHEpreTHKA. JHEPTETUUECKHUI BBIXOJT SIICPHBIX peakuuid. MckyccTBeHHas
paanoakTUBHOCTh. Jlenenue Tsxkenbix sinep. LlemHas snepHas peakuus. YnpasiseMas LEMHas peaxifus.
Snepubiii peaktop. TepmosiaepHsiii cuHTe3. DHeprus 3Be3l. [losydeHue paJMOaKTUBHBIX M30TOMOB M HX
IIpUMeHeHne. bruonornueckoe AeCTBUE PAIMOAKTUBHBIX U3JIy4eHUN. DIeMEHTapHbIC YaCTHUIIbI
KontpoabsHast padora Ne7 «KBanroBas puzuxa» 2
Pazgen 7. Crpoenne Beenennoii 6
Tema 7.1 Copepxxanue yueOHOro MaTepuaJa:
Crpoenue Conneunoit | Conneunas cucreMa. [[maHeTsl, X BUANMOE JABIDKEHHE. MaJjble Tea coHeuHoi cucreMbl. Cuctema 3emiss—
CHUCTEMBI Jlyna. Connue. ConHe4yHasi 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€311. DTanbl )kU3HM 3BE311. Mieunslil [lyrb— Hama ["anmaktrka. Tumnsl ranaktuk. PagroranakTuku 2

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

HpOMe)KyTO‘IHaﬂ arrecranusd: dK3aMCH

12

Bcero:

172
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3. YcaoBus peajun3ainum NporpaMmMbl 001eo0pa3oBaTeJbHOM JUCHUNIIMHBI

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 IPEoaaBaTeIs;

- TOCOOUS Ha MEYATHOW OCHOBE (TaOHIIbI, KAPTHI, YUCOHUKH, TUIAKTHUECKUN MaTepra U T.1.);
- BKpaHHO-3BYKOBbIE cpeacTBa 00ydeHus (D3CO): BumeoGpmIbMbl (KHHOPHIEMBI).

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 UMEIOIIMXCS B 00pa30BaTeIbHON OpraHU3alli MaCTEPCKUX WU JIAOOPATOPUSIX.

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

U DJIEKTPOHHBIE

oOpazoBarenbHble ¥ MH()OPMAIMOHHBIE  PECYPCHI

i1 HUCIIOJIB30BAaHHUA B

oOpazoBarensHOM mporecce. Crnucok u3gaHuii mpenctaBieH B MHbopmarmoHHOM obecrieueHun
00pa3oBaTeNbHOM MPOTPaMMBI K ITPOrpaMMe MOJITOTOBKH CIICIIHATIMCTOB CPETHETO 3BEHA.

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O IIPEAMETA

KOHTpOJII) M OLCHKA PE3YyJIbTATOB OCBOCHHA MPCAMETA OCYHICCTBIIACTCA NPCIOAaBaATCIIEM B IIPOLCCCC
MMPOBCACHUA ITPAKTHYCCKHX SaHHTHﬁ, J'Ia60p8.T0pHLIX pa60T, YCTHBIX OIIPpOCOB, TCCTUPOBAHUA, a
TAKXC BBIIIOJTHCHUA O6yT-IaIOHII/IMI/IC$I MMMCHbMCHHBIX 3aJaHuU TCKYHICTO KOHTPOJIA, KOHTPOJIbHBIX

pabor.

PesynbTaTnl 00yyeHus
(ycBOeHHbIE 3HAHMS,
OCBOCHHBIC YMEHHS)

OcBoeHHBIC yMEHNH,
YCBOEHHbIE 3HAHMS

OcHoBHbIE MOKA3aTeJH OLEHKH

pe3yJabTaToB 00y4eHHst

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
NEeSITEIbHOCTH ~ 4eloBeKa U
JAJIbHENUIIEM Hay4yHO-
TEXHUYECKOM DPAa3BUTHH, PpOJIU

3HaTh O pPOJH U MecTe
(GU3MKKM U aCTPOHOMHUHU B
COBPEMEHHOMN Hay4HOU
KapTUHE MUpa, 0
cucremMooOpa3yronien
ponu (GU3UKU B Pa3BUTHH
€CTECTBEHHBIX HayK,
TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKIaAe
POCCHUNMCKHX u
3apyOeIKHBIX YYEHBIX-
(¢U3MKOB B pa3BUTHE
HayKH; MTOHMMAaHWE
¢busnueckoi CYILITHOCTHU
HaOTIOJJa€MbIX  SIBICHHI
MHUKpPOMHpA, MAaKpOMHpa U
Meramupa; MMOHMMAaHWE
polu  acTpOHOMHH B
MPAKTUYECKOMN

- AMEET IPEACTABICHUSA O POJIU U
MecTe (DU3MKM M acTPOHOMUHU B
COBPEMEHHOM HAay4yHOM KapTUHE

MHUpa, O
pomu  Qusmku B
€CTECTBEHHBIX HAYK, TEXHHKH
COBPEMECHHBIX TGXHOJ’IOFI/Iﬁ,
BKJIaJIE POCCUICKHX

3apyOeXHBIX y4YEHBIX-(DU3HKOB
pa3BUTHE HAYKH;
- MTOHUMAET

cucTeMoobOpa3zyrolei
pa3BUTHH

u

0
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 ¥ (GyHKIHOHAIBHOMN
TPaMOTHOCTH  4YeJIOBEKa  JUIA
pelIeHHs TPAKTHYECKHUX 3a/1a4

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

Kpyrozopa u (yHKIHOHAIHHON
IPAaMOTHOCTH  YeJIOBEKAa  JUIs
pELICHHS TPAKTUYECKUX 3314

c(hOpMUPOBAHHOCTh
pacrno3HaBaTb
SBIICHUS

YMEHHI
¢dusnueckue
(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;
T dy3us, OpOyHOBCKOE
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 JIBHIKECHHS
MOJIEKYJT c abcomroTHOM
TEMIIEpaTypoH, [IOBBILICHUE
JaBJieHUs rasa M1Oph  €ro
HarpeBaHuMn B 3aKPBITOM
cocyze, CBSI3b MEXIY
napamMeTpaMH COCTOSHUS Tra3a B
M30MpoIeccax;  AJIEKTPU3ALMS
TEJ, B3aUMOJICUCTBHUE 3aps/IOB,
HarpeBaHWE  NPOBOJHUKA C
TOKOM, B3alMOJICUCTBUE
MarHuTOB, 3JEKTPOMAarHUTHAs
AHIAYKIWS, el CTBHE
MarHUTHOTO OJIst Ha
MPOBOJTHUK C  TOKOM |
JBIDKYIIUICS 3apsig,
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, MHEPLIHUSI,
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,
KpUCTaJTU3alus,
KHUTICHUE, BJIQ)KHOCTh
BO3[lyXa, CBS3b CpENHEN
KMHETUYECKOM  JHEpPIuu
TEIIOBOTO JIBUKECHUS
MOJIEKYJI C aOCOJIFOTHOM
TEeMIIEpaTypou,
MOBBILLICHHUE JaBJICHUS
rasa Ipu ero HarpeBaHuU B
3aKpBITOM COCYJE, CBSI3b
MEXKIY napameTpamMu
COCTOSIHUSI rasa B
H30IIpoLeccax;
ANEKTpU3aALUS Tel,
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 OOBSICHATH
UX Ha OCHOBE M3yYCHHBIX 3aKOHOB:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE
MPSIMOJIMHEHOE JBUKECHHE,
cBOOOIHOE majcHue Tell,
JIBUKCHHE o OKPY>KHOCTH,
WHEpLMs, B3aUMOJICHCTBUE TEIl,
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 JIBUKEHUS MOJIEKYN C
abcoOTHOM TEeMIEpaTypoi,
MOBBIIICHUE JABJICHHUS Ta3a IpHU
€ro HarpeBaHUM B  3aKPBITOM
cocyne, CBSI3b MEXIY
napaMeTpamMu COCTOSIHMSI Ta3a B
M30IIpOLECCaX; DIEKTpU3aLus Tell,
B3aHMOJICHCTBHE 3apsJIoB,
HarpeBaHue MPOBOJHHUKA C TOKOM,
B3aHMOJICUCTBHE MarHuToOB,
AIEKTPOMArHUTHAS WHIYKIINS,
JefiCTBME MAarHUTHOTO TIOJI1 Ha
IIPOBOJHUK c TOKOM "
JIBUOKYIIIAMCS 3apsm,
AJIEKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI, MIPSMOJIMHEHOE
pacnpocTpaHEeHHE CBETa,
OTpakeHHe, MIpeIOMIIEHHE,
uHTephepeHIys, Iuppakuus U
MOJIIpU3alusl CBETa, JAMCIEPCHS
CBETa; boTo3neKTpUIeCcKUii
abdexT, CcBEeTOBOE  JaBICHUE,
BO3HHUKHOBEHHE JUHEWYaToro
CIEKTpa aToMa BOJOPOJA,
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MOJISIPU3AIINS CBETA, TUCTICPCUS | IBYIKYIIUNCS 3apsijl, | €CTECTBEHHAass W HMCKYCCTBEHHAas
CBETA; (OTOIIEKTPUICCKUH | DIIEKTPOMArHUTHBIC pPaIMoaKTUBHOCTh
addekT, CcBEeTOBOE MaBJICHUE, | KONeOAaHUsT W BOJHBI,
BO3HHUKHOBEHUE  JIMHEHYATOTrO | MPSIMOJIMHEHHOE
CIEeKTpa  aroMa  BOJOPOJA, | PaclpOCTpPAaHEHHE  CBETA,
€CTECTBEHHAsI M UCKYCCTBEHHAs | OTPaKCHUE, MPEIOMIICHHE,
pPanOaKTUBHOCTh uHTephEpeHIHS,
nudpakys u
MOJIIPU3ALIUS CBETa,
JICTICPCHUS CBETA;
(boTOdNIEKTpUIECKHIA
addexr, CBETOBOE
JIaBJICHKE, BO3HUKHOBCHHE
JMHEWYaToro CIIeKTpa
aTroma BOJIOpO/Ia,
€CTeCTBEHHAS u
HCKYCCTBEHHAs
paJlnOaKTHBHOCTD
BJIaJICHHE 3HaHUE - BIQJICET OCHOBOIOJIATAIOIIUMHU
OCHOBOITOJIAT A0 LIIMHU OCHOBOIIOJIATrAOIIHX GU3NYECKUMU  TIOHATUSAMH U

(UBHMYECKUMH  TIOHATHSIMH 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, AJIEKTPUICCKUM
TOKOM,  DJIEKTPOMATrHUTHBIMU
KOJICOAHHSIMM UM BOJIHAMU,
ONTHYCCKUMH SIBJICHUSIMU;
KBAaHTOBBIMH SIBJICHUSIMU,
CTPOCHHEM aTOMa M aTOMHOIO
anapa, PaIuOaKTUBHOCTHIO);
BIIaJICHUE
OCHOBOITOJIaraloIUMHU
ACTPOHOMUYECKUMHU
MOHATHSIMH,  ITO3BOJISIOIIMMU
XapaKkTepU30BaTh MPOLIECCHI,
MPOUCXOSIINE Ha 3BE3/IaX, B
3BE3IHBIX CHCTEMaX, B
MEXXTaIaKTHUECKOMI cpene;
JIBW)KCHHE  HEOCCHBIX  Tell,
SBOJIIOINIO 3Be3 U Beenennoit

(bu3MYECKUX TOHATHH U
BEJINYHH,
XapaKTePU3YIOIUMH
busnueckue MPOLIECCHI
(CBsI3aHHBIMH c
MEXaHUYECKUM
JIBHOKCHUEM,
B3aUMOJICHCTBHUEM
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,
CTpOEHHEM  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 3akomnl HrloTOHA, 3aKOH
COXPaHECHUS MEXaHUYECKOM
SHEpPruH, 3aKOH COXpaHEHUs
HMITYJIbCA, MPUHIUIT
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 HUMITYJIbCa, 3aKOH
COXpPaHCHUA QJICKTPHUYCCKOTO
3apsaa, 3aKOH COXPAaHCHUA

MacCOBOTO YHCJA, TOCTYJIATHI
bopa, 3akoH pagroaKTHUBHOTO
pacmaja); yYBEpPEHHOE
UCIONIb30BaHUE  3aKOHOB U
3aKOHOMEPHOCTEH TIpU aHaJH3e
buznuecKux SIBIICHU I u
MIPOIIECCOB

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,
MPUHIIMI 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  MPSMOJIMHENHOTrOo
pacrpocTpaHeHUsT  CBETAa,
3aKOH OTpa)XK€HUsl CBeTa,
3aKOH MPEJIOMJICHUS CBETA;

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

PaAMOaKTUBHOTO pacraja);
YBEPEHHOE HMCTOJIb30BaHNE

- BJIAQACET 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOpPHSIMH  (3aKOH
BcemupHoro 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 TEPMOAMHAMUKH;
3aKOH COXpaHEeHHMsI
AIIEKTPUYECKOTO  3apsifa, 3aKOH
Kynona, 3akon Oma ansa 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  UMIY/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, H}IeaHBHBIfI ra3; MOJACJIN CTPOCHUA
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MOJEIN CTPOCHHUS ra3oB, | UICAJIbHBIM Ta3; MOJEIM | ra30B, KUIAKOCTEH U TBEPABIX TeEll,
KUJKOCTEH ¢ TBEPABIX TEN, | CTPOCHUSA ra3oB, | TOYCHUHBIM HJIEKTPUUECKUN 3aps,
TOYEYHBIN JNIEKTPUYECKUH | )KUJIKOCTEH 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 PEeLIeHnU PU3UYECKUX | AepHas MoOJeNlb aToMa,
3a/1a4 HYKJIOHHAasi MOJIEJIb

aTOMHOTO  spa  IpHU

pelieHnn dusnueckux

3a1a4
BIIQZICHUE OCHOBHBIMM | 3HAHHE OCHOBHBIX | - BJIaJIC€T OCHOBHBIMH METOAAMH
METOJaMHU HAay4HOI'O IIO3HAHUs, | METOJIOB HAy4HOTI'O | HAYYHOIO MIO3HAHUS,
UCTONB3YyeMBbIMH B (DU3HKE: | MO3HAHUS, UCTONBb3yeMbIMU B (u3HKe: - -
IIPOBOAUTH psIMble 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 WCIIOJIb3YS | BEJIMYHUH, BbIOUpAs | U3BECTHBIC METO/IbI OLICHKHU
U3BECTHBIE  METOJbl  OLEHKH | ONTUMAaJIbHBIN CHoco0 | MOrpemnHocTei U3MEPEHUH,
HOTPELHOCTEN U3MEPEHUH, | U3MEPEHU M MHCIIONb3Ys | IPOBOJUTH UCCIIEJOBAaHNE
IIPOBOJIUTH HCCJIEJOBAHNE | U3BECTHBIC METOABI | 3aBUCUMOCTEN bu3nIecKknx
3aBHCHUMOCTEN (bU3NYECKUX | OLEHKHU IOTPEIIHOCTEN | BEIMYMH € HCIIOJIB30BAHHEM
BEJIMYMH C HCIOJB30BAaHUEM | U3MEPEHUH,  TPOBOIMTH | IPSAMBIX H3MEPEHHH, OOBSICHATH
OPSMBIX U3MEPEHUH, OOBSCHSTDH | UCCIIEOBAaHUE IIOJIy4YEHHBIE pE3yJIbTaThI,
IIOJIyYEHHBIE pe3yabpTaThl, | 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 HayYHBIX

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
MPECTaBICHUNA 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 HMCIHOJIb30BaHUEM

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
MOJIENBIO,
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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, MIPOBOJIUTH
pacueTsl u OLIEHUBATH
peabHOCTh MOJIy4E€HHOTO
3HauYEHUs ¢buznueckoit
BEJIMYMHBI, peliaTth
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
NPUHIMIBI; 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  3HAYEHHUS
(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
3a1ayd  BBIOMpaeT (PU3HMYECKYIO
MO/IEJb,

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

- TIPOBOJMT pPacueThl U OICHUBACT
PEaTbHOCTD MOJTyYCHHOTO
3HA4YCHUsl (PU3NUECKON BEITUYHHBI;
- 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 SIBICHUHN
yCIIOBUI NPOTEKAHUS | IPOTEKaHUA (U3WYECKHX | B TMPHPOJIE W JUISl TPHHATHS
buznueckux SBJICHUH B | AIBJICHUH B MPHUPOJE U AN | 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 | oOpalieHuu c OBITOBBIMU
o0ecrieueHus 0e30macHOCTH | 6€30MaCHOCTH nopu | npubopaMu 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, OKpYXKarolllen cpele;
HKOJIOTMYECKOTO IMOBEACHUSI B | COXPAaHEHMsI 3J0pOBbS U | -  ITOHUMAaeT  HEOoOXOJUMOCTh
OKpYXKaroIen cpene; | coOnroneHus HOPM | IPUMEHEHUS JOCTHXKEHUH (PU3HuKH
NOHMMAaHWE  HEOOXOJUMOCTH | HKOJIOTMUYECKOTO Y TEXHOJIOTUH Ul PallMOHATILHOTO
IIPUMEHEHHUS JIOCTHKEHUH | TIOBEIEHUS B | IPUPOJOIIOJIB30BAHMUS
GU3UKA W TEXHOJOTHHA IS | OKpYXKarolen cpene;
paloHaIbHOIO IIOHUMaHHe
PUPOIONOIB30BAHUS HEe00X0IMMOCTH

MIPUMEHEHUS] JOCTHXKEHUN

(U3HUKN U TEXHOJIOTUHN ISt

paloHaIbHOIO

MIPUPOIONOIB30BAHUS
c(OpMHPOBAHHOCTh ¢dbopmupoBaHue - UMeeT COOCTBEHHYIO IO3UIUIO
COOCTBEHHOM  MO3MIMM 1O | COOCTBEHHOM MO3UIMU MO | IO OTHOWIEHUI0 K (u3ndecKon
OTHOWIEHHIO K  (PU3MUYECKON | OTHOIIECHUIO K | uHpopMaIMK, TOJIy4aeMol U3

uH(pOpMallMK, TOIy4aeMol Hu3
pa3HbIX HCTOYHUKOB, YMEHUN

HCITOJIB30BaTh uupoBbIe
TEXHOJOTUM  JUId  ITIOHCKa,
CTPYKTYpUPOBAHMSI,

¢usnueckoil nuudopmanuu,
[I0JIy4aeMOl M3  pa3HbIX
HUCTOYHHUKOB, YMEHUI
UCIOJb30BaTh IU(PPOBBIE
TEXHOJOTMH JUIsl TIOMCKA,

Pa3HbIX UCTOYHUKOB,
- YMeeT HCIIOJIb30BaTh IH(POBHIE
TEXHOJIOTUHI JUTSL IIOMCKA,
CTPYKTYpUPOBaHMSI,
MHTEPIPETAIMU U TPEACTABICHUS
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UHTEpIpeTalun U | CTPYKTYpUPOBaHHUS, yu4eOHOH W Hay4YHO-TIONMYJISIPHON
IpEe/ACTaBICHNs  Y4eOHOW W | MHTEpIpeTauu U | nHPOPMAIHIH;
HAYYHO-TIOMYJIAPHON MpeCcTaBIeHUs y4yeOHOH U | - yMeeT KPUTHYECKH
uH(popManuy; pa3BUTHE | HAYYHO-TIOIYJISIPHON aHaIN3UPOBATh MOJTy4aeMyIo
YMEHUH KPUTHUYECKOTO aHaim3a | 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
CUTYalUsX, aJIeKBaTHO | pacIpenelsiTh CUTYaIHSX,
OLICHMBATh BKJAJl KaXAOTO M3 | IESATEIBHOCTH B | - aJeKBaTHO OIICHUBAECT BKJAJ
YYaCTHHUKOB T'PYIINBI B PEIIEHUE | HECTAHIAPTHBIX KaXJIOTO U3 YYaCTHHKOB TPYIIIIHI B
paccMarpuBaeMoi mpoOIeMbl 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 3HAaHHA O  POJH
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 KapTHHE | TEXHUYECKOM Pa3BUTUHU TEXHUYECKOM Pa3BUTHH;

MHpa; pOJAM AaCTPOHOMHH B

IIPAaKTUYECKOW  JEATEIbHOCTH

YelloBeKa U JaJbHEHIIEM

Hay4YHO-TEXHUYECKOM Pa3BUTUHU

c(OPMHPOBAHHOCTh  CHUCTEMBI | 3HaHHE O  (DU3HYECKHX | - 3HAET 3aKOHOMEPHOCTIX,
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, npeicTaBieHue | (pU3ndeckux 3aKOHOB;
OpelCTaBIeHU 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,
BO3MOXKHOCTH WX TPUMEHEHUS

(buzmyecKux 3aKOHOB;
MPEICTABICHUN 0
CTPYKTYype MMOCTPOEHUS

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

MOCTPOCHUS (PU3NYECKON TEOpUU

- IIOHMMAET TPaHULBI
IIPUMEHUMOCTHU TEOPHH,
BO3MOXKHOCTH UX IIPUMEHEHUS IS
ONMCAHHUA  ECTECTBEHHOHAYYHBIX
SIBJIEHUW U IPOLIECCOB
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JUTSt OMHUCaAHUs | 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 | MHEpLUUadbHas ~ CHUCTEMa | CUCTeMa OTcyeTa, MaTepuaibHas
cucremMa OTCuUeTa, | OTCYeTa,  MaTepuayibHas | TOYKa, PaBHOYCKOPEHHOE
MaTepuaibHas TOYKa, | TOUKA, PABHOYCKOPEHHOE | JIBI)KEHUE, CBOOOAHOE IMaJeHueE,
PaBHOYCKOPEHHOE  JBUXKEHUE, | IBIKCHUE, cB0OOHOE | a0COMIOTHO ympyras aedopmarus,
CBOOOIHOE najieHue, | rnajaeHue, aOCOJIIOTHO | a0COJIFOTHO YIpyroe v abCOIOTHO
a0COJIFOTHO yopyras | ynpyras nedopMarus, | HEyrpyroe CTOJIKHOBEHUS,
nedopmarus, a0COMIOTHO | aOCOJIOTHO ~ yIpyroe U | MoAenedl  rasza, KUAKOCTU U
yapyroe u a0COJIIOTHO | a0COJIFOTHO HEYNpPYyroe | TBEPIIOTO (KpuCTaIINYECKOr0)
HEYIIPYyroe CTOJIKHOBEHUS, | CTOJKHOBEHUS, MOJeINel | Tesna, UIealbHOro ras3a, TOYCUHBII
Mojelied ra3a, KUIAKOCTH WU | rasa, KUJIKOCTH U | 3aps, OJIHOPOJIHOE
TBEPAOTrO (KPUCTANIMYECKOTO) | TBEPAOTO AIIEKTPUYECKOE TIOJIE, OJTHOPOJAHOE
Tena, UJICaTbHOTO ra3a, | (KpUCTAJUTMYECKOT0) TeJa, | MArHUTHOE TI0JIe, TapMOHUYECKHE
TOUCYHBIA 3apsill, OAHOPOIHOE | UICAIBHOTO raza, | KonebaHus, MaTeMaTHYeCKUn
JIEKTPUUECKOE 1oJie, | TOYCHHbIN 3apsl, | MasATHUK, WJICAJIbHBIN NIPYKUHHBIN
OJIHOPOJAHOE MAarHUTHOE II0JIe, | OTHOPOAHOE MasiTHUK, TApMOHUYECKHE BOJIHBI,
rapMOHHUYECKHE KOJIeOaHUs, | AIEKTPUIECKOE nosie, | uacalIbHBIN KoJieOaTenbHbIN
MaTeMaTUYECKUn MasiTHUK, | OTHOPOJAHOE  MAarHUTHOE | KOHTYp, TOHKas JIMH3a; MOAelnei
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, UJIeaIbHBII
MOJIEJIA CBETA KojeOaTenbHbIH  KOHTYP,

TOHKasl JIMH3a; MOJENen

aToMa, aTOMHOro sajapa u
KBaHTOBOM MOJEIN CBETa

c(hOpMUPOBAHHOCTD yMEHUS
OOBSICHATH 0COOEHHOCTH
MIPOTEKAHUS buznyecKnux
SIBIICHUI: MEXaHHUYECKOe
JIBIDKEHHE, TEIJIOBOE JBIKEHHE
YacTHUI] BEIIECTBA, TEIJIOBOE
paBHOBeEcCHE, OpOYHOBCKOE
JBUXECHHUE, T dy3us,
UCTIapeHue, KHTICHHE 17§
KOHJIEHCAllUs, IUIaBJICHHE H
KpHUCTaJUTU3AIHS,
HaNpaBJICHHOCTh
TEIUIOTIepeIavur, DIICKTPU3AUU
Tel, HKBUIMOTEHIMATILHOCTH
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 "
KpHUCTaJTU3aIus,
HaTpPaBJICHHOCTh
TETUIoNepe1auH,
ANIEKTPHU3AIHIN Tel,
9KBUIIOTEHIIMAILHOCTH
MTOBEPXHOCTH

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

KOHJICHCAIINs, IUIABJIEHUE WU
KpUCTAJIIN3alUsl, HAPaBICHHOCTh
TEeIUIonepeiadH, IIEKTPU3ALIAN
Tell, SKBUIOTEHIMAIEHOCTH
IIOBEPXHOCTHU 3apsSKEHHOTO
MPOBOAHMKA, 3JIEKTPOMArHUTHOMN
WUHAYKINH, CaMOMHIYKIIVH,
3aBUCUMOCTH COTPOTUBIICHUS
NOJIyIpoBOJHUKOB  "p-" u  "n-
THTIOB" oT TeMIIEepaTypsl,
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CAMOMHIYKIIMH, 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
COITPOTHBIICHUS
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-u3JIyudeHHe sep

pe3oHaHca, MHTeppepeHIIMH BOJIH,
nudpaknuy, IUCHEPCHH, MOTHOTO

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, MakKpoMupa 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
U 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
Xapakrtep
(byHIaMEeHTaIbHBIX
3aKOHOB "
OTrPaHUYEHHOCTH
WCIIOJIb30BAHUS  YaCTHBIX
3aKOHOB;  AHAJIU3UPOBATH
(dbusuvyecKkue  MPOIECCHI,
UCIIOJIB3YS OCHOBHBIE
MOJIOKEHUS, 3aKOHbl U
3aKOHOMEPHOCTH:
OTHOCHUTENIbHOCTb
MEXaHHUYECKOT O
JIBUKEHMUS,
KMHEMAaTUKH
PaBHOYCKOPEHHOT'O
JBUKECHMUS,
npeoOpazoBanus ['ammes
TUISL CKOPOCTH u
MepeMeIeHus, TPU 3aKOHa
HeroToHa, IIPUHLINAI
OTHOCHUTEJIBHOCTH

3aKOHOB,
BCEOOIIUI

bopMyIbl

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

- paznudaer
MIPUMEHUMOCTHU
3aKOHOB,

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

- aHAJIN3UPYET ¢duznyeckue
MPOLIECCHI, HCIOJIb3YS OCHOBHBIE
MIOJIO’KEHUS, 3aKOHBI u
3aKOHOMEPHOCTH:
OTHOCUTEJIBHOCTh MEXaHHUYECKOTO
JBUXKEHUS, GOPMYJIbl KHHEMATHUKU
PaBHOYCKOPEHHOTO JIBUKCHMSI,
npeoOpa3zoBanust  [amumes st
CKOPOCTH M IEpPEMEILIEHUs, TpHU
3aKOHA HeroToHa, MIPUHLINI
OTHOCUTENIBHOCTH [ anunues, 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 JIBUKECHUS "

yCIIOBUS
(hU3UIECKUX

28



MJCabHOTO Traza CcO CpeaHeu
KMHETUYECKOMN SHEpruen
TEIJIOBOTO JIBU>KEHUS u
KOHLIGHTpalUEel €ro MOJIEKYI,
CBSI3b TEMIIEpaTyphl BeIlleCTBa
CO CpeaHed  KHUHETHYECKOM
SHEpPruer €ro 4YacTull, CBS3b
JABJICHUS WJACAIbHOIO rasa ¢
KOHIICHTpaLuel MOJIEKYI U €ro
TEMIIEpaTypoH, YpaBHEHUE
MenaeneeBa-Knanelipona,
MIEPBBII 3aKOH TEPMOJUHAMUKH,
3aKOH COXPAaHEHUSI HHEPTrUU 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 3aps]a, MaCCOBOIO
YUCJIa M SHEPIHMH B SACPHBIX
peakiusx, 3aKO0H
PaAMOAaKTUBHOIO pacnaaa

Tamunes, 3aKOH
BCEMUPHOIO  TATOTEHHS,
3aKOHBI COXpaHeHus
HMITyJIbCa u
MEXaHUYECKOM  DHEpIuH,
CBSI3b pabOTBl CUJIBI C
HU3MEHEHUEM

MEXaHUYECKONM  DHEPIUH,
yCJIOBUS paBHOBECHs
TBEPAOrO  TeNa;  CBS3b

JABJICHUS UJI€AJIbHOTO rasza
CO CpelHEeW KMHETUYECKOM
SHEprueu TEIJIOBOTO
JIBUKCHHUS u
KOHIICHTpaluen ero
MOJIEKYI, CBSI3b
TEeMIIepaTyphl BEIIECTBA CO
CpemHell  KUHETHYeCKOH
SHEpPruel ero  4YacTull,
CBSI3b JaBJICHUS
UJIeaTbHOTO rasa c
KOHIIEHTpallel MOJEeKYI
U ero TeMmuieparypou,
ypaBHeHHe MeHeneeBa-
Kitaneiipona, IIEPBBIN
3aKOH  TEpMOJUHAMUKH,
3aKOH COXpaHEeHUs
SHEPrUd B TEIUIOBBIX
npoleccax; 3aKOH
COXpaHEHHUS
ANEKTPUYECKOTO
3aKO0H
MOTEHIIUATBLHOCTh
31EKTPOCTATHUECKOTO
o, MPUHIUIT
CYTEePIIO3UIINHI
AIEKTPUUYECKUX MOJIEH,
3akoHa KynoHa; 3aKOHBI
OMa nns yyacTka 1enu u

3apsja,
Kymnona,

TS 3aMKHYTOM
JIEKTPUYECKON LEIIH,
3aKO0H [xoyns-Jlenna,
3aKOH DJIEKTPOMAarHUTHOM
WHIYKIIHH, MIPaBHIIO
Jlenua, MOCTYJIAThI
CIIelIanbHON TEOpHUU
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 TeMIlepaTypou,
ypaBHEHUE MenpeneeBa-
Knaneiipona,  mepBblii  3aKOH
TEPMOJIMHAMUKH, 3aKOH
COXPAHEHHUsI YHEPTrUU B TEIUIOBBIX
mpoueccax; 3aKOH COXpaHEHHS
JNEKTPUYECKOTO  3apsiia, 3aKOH
Kymona, MOTEHIMATbHOCTD
AIEKTPOCTATUYECKOTO o,
MIPUHIIUIT CYIEpPIO3ULINH
JNEKTPUYECKUX  IOJEH, 3aKkoHa
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,
MacCoOBOIO YHCJIa M DSHEPrud 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 aHANW3a | JUIsl aHaIn3a U OOBSICHEHUS | OOBSICHCHUS (busznueckux
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 cperne;
B MEXKTaJIaKTUYECKOW Cpefe; | CUCTeMaX, B | IBMKCHUS HeOECHBIX Tell,

IBWDKEHUS  HEOECHBIX  Tel,
3BOJIFOLIMY 3Be30 U BecenenHon

MEXTaJaKTHICCKOU Ccpejie;
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  CAMOCTOSITEIIbHBIEC | CBOMCTBA OOBEKTOB, | - MPOBOAUT  CAMOCTOSTEIbHBIE
UCCIICIOBAaHUS B pPEAJIbHBIX U | IPOBOJIUTH UCCIIIOBAaHUsSI B  pEAlIbHBIX U
1a00paTOPHBIX YCIIOBUSIX, | CAMOCTOSITEJIbHbBIE 71a00paTOPHBIX YCIOBUSX,
YuTaTh M aHAJIM3UPOBATh | UCCIEAOBAHMS 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 | CaMOCTOSTEIbHO 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 TMPOBOAUT
CpeACTBaMH; IUIAHUPOBATh MW | SKCIIEPUMEHTAIbHBIMH buznveckne IKCTIEPUMEHTHI,
POBOJIUTH ¢du3nyeckue | cpeAcTBaMU; IJIAHUPOBATh | OMUCHIBACT u aHaU3upyeT
OKCTIEPUMEHTHI, ONHCHIBATH W | U TIPOBOAMTH (U3WYECKUE | TIOJYYCHHYIO TIpH  BBITIOJTHEHUHU
aHAJTM3UPOBATh  IOJYYEHHYIO | SKCIIEPUMEHTHI, HKCIIEpUMEHTA uHpOpMaLHIO,
npu BBITTOJIHEHHUH | OTIMCHIBATH U | ONIPENeINsATh JIOCTOBEPHOCTb

30



JKCIIEPUMEHTa  MHGOPMAIUIO, | aHATU3UPOBATH MOJIYYEHHOTO pe3yyibTara
OTIpeNeNsTh JOCTOBEPHOCTh | MOJTYYCHHYIO npu
MOJIy4EHHOTO pe3ysbTara BBITIOJTHEHUH
IKCIIEPUMEHTA
MH(OPMAIIHIO, OTIPEICIIATh
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
MOJIEJIBIO:  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 W3 pa3HBIX pa3/IesioB
Kypca  (u3umkM, a  Takke
MHTETpallui 3HAHUN U3 JPYTUX
PEMETOB
€CTeCTBEHHOHAYYHOTO  IMKJA:
BBICTPANBATh JIOTUYECKYIO
LEMOYKy  pacCyKIeHHH ¢
OIIOPON Ha M3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKHe
SIBIICHHS

PACUCTHBIC 3ada4u C SABHO

3aJJaHHOH W HESIBHO
3aJlaHHOM ¢bu3nueckoit
MOJICJIbI0: Ha OCHOBAaHUU
aHamm3a yCIIOBUS
BBIOMpATh buzndeckue
MOJIEIH, 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
pacCyXIeHHI ¢ OMOpOr Ha
U3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH "

(I)I/ISI/I‘-ICCKI/IC SBJICHUA

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

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

- MpUMEHSET (OPMYIbI, 3aKOHBI,
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 0e30MacHOCTH,
IIPEACTABICHUIN 0

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

- 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 | IPUPOAOIOIE30BAHNN, 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 | pu3MUecKoro conxepkaHus | pU3MUECKOrO0  COJIEpXKaHHS  C
uHpOpManuei (busndeckoro | ¢ WCIIOJIb30BAHUEM | HCIIOJIb30BAHHEM  COBPEMEHHBIX
COJIEpKaHUs C UCTIOJIB30BAHUEM | COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTHH,
COBPEMEHHBIX WH(POPMAIIMOHHBIX - yMeeT KPUTHYECKH
WH(OPMAIIMOHHBIX TEXHOJIOTUH, | TEXHOJIOTHIA, pa3BUTHE | aHAIM3UPOBATH W 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 POJICH,
PUOOpPETEHUSI HOBBIX 3HAHWUU B | IPHOOPETECHUS HOBBIX | - INITAHUPYET PabOTY TPYIIIILI,
nporiecce BBITIOJIHEHUSI | 3HAHUHT B nporecce | -  palMoOHAIBHO  pachpesenseT
MPOCKTHBIX u y4eOHO- | BBIMOJIHEHUS MMPOSKTHBIX U | JACATEIBHOCTh B HECTAHIAPTHBIX
UCCIIEIOBATEIbCKIX pabor, | yueOHO- CUTYAIIHSIX,
YMEHHSIMH PabOTaTh B TPYIIE C | UCCIEIOBATSILCKUX PadoT, | - aJIeKBaTHO OICHUBACT BKJIAJ
BBITTOJIHCHUEM pa3IMYHBIX | yMEHUSIMH  paboTaTh B | K&XKJIOr0 U3 YYaCTHUKOB TPYIIIBI B
COIMAITLHBIX poOJIeH, | TpyIIe ¢ BBIOJHEHUEM | PEIICHUE paccMmarpuBaeMoit
IUTAHUPOBATh PabOTy TPYIIbI, | PAa3JIMYHBIX  COIMAJBHBIX | IPOOJIEMBI
paIMoHaILHO pacmpenensaTh | poje, TJTAHUPOBATH
NeSITeIbHOCTh B HECTAHJIAPTHBIX | paboTy TPYIIIIbI,
CUTYaITUsX, aJICKBaTHO | paIlOHAIBHO
OIICHUBATh BKJIQJ KaXJOTO0 W3 | pacrpenelsiTh
YYaCTHUKOB TPYIIIBI B PEIICHUE | IEATSIBHOCTh B
paccMaTpuBaeMoii MpoOIeMbl HECTaHIapTHBIX

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
JIESITSIIBHOCTH 0 | IeATEITBHOCTH 1o | MpoeCCHOHATBHON JeATEILHOCTH
CHEIHABHOCTSIM (U3HKO- | CIEUANTBHOCTAM (DU3HKO- | 0 CIENUATBHOCTAM  (DU3HKO-

TEXHUYECKOTO PO

TEXHUYECKOTO TTPOQHIIS

TEXHUYECKOTO PO
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