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1. TACIIOPT NIPOI'PAMMBI YYEBHOI'O IIPEIMETA
YI1b.06. ®PUBUKA

1.1. O6aacTe npuMeHeHHUs IPOrPaMMBblI

Pabouas mporpamma y4yeOHOro mnpeameTa SIBISIETCS YacTbl0 IPOrpaMMBbl MOATOTOBKH
cnenuanuctoB cpennero 3seHa (IIIICC3) B coorBerctBun ¢ ®I'OC no cnenuansHoctu CIIO
44.02.03 Ilemaroruka AOMOTHUTEIBHOTO OOpPa30BaHUS.

1.2. Mecro yuyeOHOro mpeaMera B CTPYKType OCHOBHOW 00pa3oBaTeIbHO NPOrpaMmbl
cpeaHero (IMOJHOr0) 0011ero 00pa3oBaHus
VYueOubiii mnpeamer «®uszuka» OTHOCUTCA K 0a30BbIM  ydyeOHBIM IpeaAMETaM
obieoopazoBarenbHoro mukia [IICC3.

1.3. Ileau u3y4eHus y4eOHOro npeamera:

. ¢dbopMupoBaHHe y OOYyYarOIIMXCS YBEPEHHOCTH B IEHHOCTH OOpa3oBaHUs, 3HAYUMOCTH
¢u3nyecKux  3HAHUM  JUIS  COBPEMEHHOI0  KBaJIM(UIMPOBAHHOIO  CIELMATIUCTA  MpHU
OCYIIECTBIICHUU €T0 MPOPECCUOHANTBHON ASITETFHOCTH;

. (dbopMHpOBaHKE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH;

. oBNajieHue cnenuduueckod cucTeMoi (PU3MUECKUX IOHATHHM, TEpMHHOJIOTHEH U
CHMBOJIUKOM;

. OCBOEHHE OCHOBHBIX (PM3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJIaJICHME OCHOBHBIMM METOJIaMH HAy4YHOI'O IO3HAHUS IMPHUPOAbI, HCIIOJIb3YEMBIMH B
¢usuke (HaOmIOJEHME, ONMCAaHUE, U3MEPEHHE, BbIIBWKEHHE TUIOTE3, IPOBEICHHE
IKCIIEPUMEHTA);

. OBJIJICHUE YMEHHUSMHM 00pabaThlBaTh JaHHbIE SKCIIEPHUMEHTA, OOBACHATH IOJTY4YECHHBIE

pe3yNbTaThl, YCTAHABINBATH 3aBHCHMOCTH MEKIY (DH3MYECKHMMH BEIMYMHAMH B HAOJFOTaeMOM
SIBIICHUU, JIeJIaTh BHIBOJIBI;

. dhopmupoBaHre YMEHUS peraTh GU3HUECKUE 3a]]a4l Pa3HbIX YPOBHEU CI0KHOCTH;

. pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
npoiiecce MpuoOpeTeHUs 3HAHWM C WCIOJIb30BAaHUEM DPA3IUYHBIX HMCTOYHUKOB WH(MOpMAIUu U
COBpPEMEHHBIX HH(HOPMAITMOHHBIX TEXHOIOTHIA,

yMeHUU GopMyIHpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UITUIO 110 OTHOIIEHUIO K (PU3NUYECKON
uH(pOpMaIIH, TTOTYyYaeMON U3 Pa3HbIX HICTOYHHUKOB;

. BOCIIMTaHHME YYBCTBA FOPAOCTH 32 POCCUMCKYIO (PU3NYECKYIO HAYKY.
OcBoenne kypca O/] «®Pu3nka» mpeanosaracT pelieHne ClIeyoInX 3a1au:
. npuoOpeTeHue 3HaHUM O (PYHIAMEHTANBHBIX (DU3MUECKHUX 3aKOHAX, JIEKALUIUX B OCHOBE

COBpeMeHHOﬁ (1)I/I3I/I"IGCKOI7I KapTUHBI MHUpaA, IMPUHIUIIOB HeﬁCTBHH TCEXHUYCCKUX YCTpOﬁCTB n
MMPOU3BOACTBCHHBIX IMPOIECCOB, O HanOoJiee BAXKHEBIX OTKPBITHAX B obnactu (1)I/I3I/IKI/I, OKa3aBIINX
OMPCACIIAOIICE BJIMAHUEC HA PA3BUTHC TCXHUKU U TCXHOJIOTUH;

. MOHMMaHWe  (PU3MYECKOM  CYIIHOCTH  SIBICHUH, TNPOSABISIOUIMXCA B paMKax
IIPOU3BOJCTBEHHOM JEATEIBHOCTH;
. OCBOEHHE CIOCOOOB MCIONb30BaHUS (GU3NYECKUX 3HAHUM AJI pEIIeHUs NMPAKTUYECKUX U

npodeCcCHOHANBHBIX 33714, OOBSACHEHHS  SBJICHUH  MPHUPOJBI, IPOU3BOACTBEHHBIX U
TE€XHOJOTMYECKUX MPOILIECCOB, MPHUHIMIIOB JAEWCTBUS TEXHUYECKUX NPUOOPOB U YCTPOMCTB,
oOecrieyeHns 6€30MaCHOCTH MTPOU3BOICTBA U OXPAHBI TPUPO/IBI;

. (dhopMupoBaHHE YMEHUH pelIaTh y4eOHO-TIPAKTUICCKHE 3a0a9i (PU3HIECKOTO COACPIKAHUS
¢ yuétoM npodeccuoHaTbHON HANpaBIeHHOCTH;

. MpUOOpETEHNE OMNbITa MO3HAHMSI U CaMOIIO3HAHUS; YMEHUN CTaBUTh 3aJladd U pelaTh
po6JeMbl ¢ yu€ToM NpodecCHOHANbHOM HalPaBIeHHOCTH;

. ¢bopMUpoBaHME yMEHMH HWCKaThb, aHaJU3UpoBaThb U 0OpabaThiBaTh (QPUINYECKYIO
uHpOpMaLHIO C YIETOM PO eCCHOHATLHON HANPaBIEHHOCTH;



. MOJTrOTOBKA OOYYaIONIMXCS K YCIEHNIHOMY OCBOCHHIO JUCHUIUIMH U MOJIYyJel
npodeccCHOHaIBHOTO IKKIIA: POPMUPOBAHUE Y HUX YMEHHUU H OIIBITA JICSTEIBHOCTH, XapaKTEPHBIX
s mpodeccuit  /  AOIDKHOCTEH — CIIyKallMX WM CHENUAIBHOCTEH, IO0JlydaeMbIX B
npodeCCHOHATBLHBIX 00Pa30BaTEIbHBIX OpPraHU3aIHAX;

. HNOJArOTOBKa K (opMHpOBaHMIO OOHMIMX KOMIIETCHUIMH OyIyIIero CHelHalncTa:
caMo00pa3oBaHMs, KOMMYHHKAIIMM, MPOSBICHUS TPaXIaHCKO-TIATPUOTUYECKON MO3MIINH,
COTPYIHHMYECTBA, NPUHATUS PpEIICHWH B CTAaHAAPTHOM W HECTAHAAPTHOH CHUTyalMsX,
NPOCKTHPOBAHUS, TPOBEACHUA (U3NYECKUX HU3MepeHud, d¢pdexkTuBHOro u 0e30macHoro
UCTIONIb30BAHUS PA3JIMUHBIX TEXHHUYECKUX YCTPOMCTB, COONIOJCHHUS MPaBUI OXPaHbl TPyAa HpU
pabore ¢ puzmueckumu npudopamMu U 000PYAOBAHUEM.

B pesynbrare ocBOCHUS AUCIUILTUHBI 00yJaIOIIUIACS JTOKEH 3HATH!

. CMBICII TIOHATUH: (U3UYECKOE SBICHHE, THUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMO/ICHCTBHE, FNEKTPOMArHUTHOE I0JIe, BOJHA, ()OTOH, aTOM, aTOMHOE S,IPO, HOHU3UPYIOIIHNE
U3JTYYCHUS,

. CMBICIT (PM3UYECKUX BEIMYHMH: CKOPOCTh, YCKOpEHHE, Macca, CHila, UMIYJbC, padoTa,
MEXaHUYECKasi SHEPTUs, BHYTPCHHSIS SHEPTHsl, a0COIIOTHAS TEMIIepaTypa, CPEIHsS KHHETHYeCKast
SHEPrHs YaCTHI] BEIIECTBA, KOJIMYECTBO TEIUIOTHI, JIEMEHTAPHBIN JICKTPHUSCKUN 3apsi;

. CMBICIT (DU3MYECKMX 3aKOHOB KJIACCUYECKOH MEXaHHMKH, BCEMHPHOTO TSTOTCHUS,
COXPAaHCHHUS SHEPTHUU, UMITYJIbCA U JCKTPUUECKOTO 3apsija, TEPMOINHAMUKH, FICKTPOMArHUTHOM
uHAyKIud, GoTtodddexra;

. BKJIaJI POCCHICKUX U 3apyOeKHBIX YUCHBIX, OKa3aBIINX HAWOOJIbIlIee BIUSHUE HA PA3BUTHE
(07637047

B pesynbrare oCBOCHUS AUCITUIUTMHBI 00YYAIOMIUNCS TOJKEH YMETh!

. MIPOBOJIUTH HAOIOICHUS, TUITAHUPOBATH U BBIITOIHATH DKCIIEPUMEHTHI,

. BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJIEIIH,

. MIPUMEHSITH MMOTy4YSHHbIE 3HAHUS 10 (u3uKe At 00bICHEHUS pa3HOOOpa3HbIX (PU3HUECKUX
SIBJICHUM W CBOMCTB BEIIECTB;

. MPAKTUYECKH HUCIIONIb30BaTh (DU3HUECKHUE 3HAHUS,

. OIICHUBAThH JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH MH(MOpMAIIIH;

. WCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS ISl PEUIeHHs] MPaKTHYEeCKUX 3a/1ad

MOBCETHEBHOM JKM3HHU, oOecreueHuss O0e30macHOCTH COOCTBEHHOM JKM3HU, pallMOHAIBHOTO
IIPUPOIONOIB30BAHUS U OXPaHbl OKPYIKAIOLIEN CPEBI.

. ONUCHIBATh U OOBACHATH (U3NUYECKUE SBJIEHUS U CBOWCTBAa TEJ: CBOICTBa TIa30B,
KUAKOCTEH M TBEPABIX  TeJ;  DJEKTPOMArHUTHYIO  MHAYKLHIO,  pacIpOCTPaHEHUE
AIIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3JIyUYEHHUE U TOIJIOIIEHUE CBETa aTOMOM;

dororddexr;

° OTJIMYAThb 'MIIOTE3bI OT HAYYHBIX TeOprI;

. JieNIaTh BBIBOJIBI HA OCHOBE SKCIIEPHUMEHTALHBIX TAHHBIX;

° MNPUBOAUTL HNPHUMEPLI, IMOKA3bIBAIOOIUEC, YTO: Ha6J'IIOI[eHI/I$I U OKCICPUMCHT SABJIAIOTCA

OCHOBOM JJIS1 BBIZIBUKEHUS TUIIOTE3 U TEOPUH, ITO3BOJISAIOT IIPOBEPUTH UCTUHHOCTh TEOPETUYECKUX
BBIBOJIOB; (hH3MUECKass TEOpHs JaeT BO3MOKHOCTh OOBSCHATH M3BECTHBIE SIBJICHMSI MPUPOJIBI U
Hay4HbIe (DaKTbl, IPECKa3bIBATh €Il€ HEN3BECTHBIC SIBICHUS;

. MPUBOJUTh TMPUMEPHl MPAKTUUECKOTO HCIOIb30BaHUS (PU3NYECKUX 3HAHUN: 3aKOHOB
MEXaHUKM, TEPMOAVHAMUKM U DJEKTPOJAMHAMHUKM B DHEPIeTHKE; pa3lIMYHBIX BHJIOB
AIIEKTPOMArHUTHBIX U3IYYEHHUH JIJIS pa3BUTHS Payo U TEIEKOMMYHUKALUMN, KBAHTOBOW (PU3UKHU B
CO3/JJaHUU S1IEPHOU DHEPIETUKH, JIA3€POB;

. BOCIIPUHMMATh W HA OCHOBE TMOJYYEHHBIX 3HAHUM CAMOCTOATEIBHO OICHUBAThH
uHopMaluio, coaepxairyrocs B coodimenusx CMU, NHTepHeTe, HayYHO-TIONYJISPHBIX CTAThSIX.
. MIPUMEHSITH [TOJIyY€HHbIE 3HAHUSI JUIsl pelIeHns (pU3nuecKux 3ajay;

U3MEPATh PAI (U3UYECKUX BEIMYUH, MPEJCTaBIsIsl pe3yabTaTbl M3MEPEHMH C Y4eTOM UX
MIOTPEUIHOCTEM.



OoOpa3oBaresibHbIE pe3yJabTaTbl, npuodperaembie B pamkax ocBoeHusi IIIICC3, B TomM
yHcIe, ¢ y4eTom nojaydaemoii cnenuanabHoctu CIIO:

o0nye KOMIeTeHIIUHN:
OK 01. Bri6upats criocoObl pemeHus 3a1a4 mpohecCuOHATBHON AeATEIIbHOCTH MPUMEHUTENBHO K
pas3InYHBIM KOHTEKCTaM
OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIN3a U HHTEPIIPETAlUN HHPOPMAIIHH,
U MH()OPMAIIMOHHBIE TEXHOJIOIMHU AJIS BBIIOJHEHHUS 33734 NPo(eCcCHOHANBHOMN AesTeIbHOCTH
OK 03. IlmanupoBaTb M peaqn30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATEIILCKYIO AEATENBHOCTh B IMPO(ecCHOHAIBHOU cdepe, HCIO0JIb30BaTh
3HaHUS MO (PUHAHCOBON IPAMOTHOCTHU B PA3ITUYHBIX KU3HEHHBIX CUTYAIHIX
OK 04. 3ddexTrBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMAaH/Ie
OK 05. OcymiecTBasTh YCTHYIO U NHCbMEHHYIO KOMMYHHUKAIMIO Ha TOCYJapCTBEHHOM SI3bIKE
Poccutickoii deneparuu ¢ y4eToM 0COOCHHOCTEH COIMaIbHOTO U KYJIbTYPHOTO KOHTEKCTA
OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKPYXAIOIIEH Cpebl, pecypcocOepeKeHHI0, MPUMEHSThH
3HaHUS 00 W3MEHEHMM KJIuMaTa, MPUHIMIBI OEpeXIMBOrOo IMPOU3BOACTBA, 3()(HEKTUBHO
JICHCTBOBATH B YPE3BBIYANHBIX CUTyaLUAX

npogeccunoHAIbHbIC KOMIIETCHINH:
[IK 1.5. Ananu3upoBaTh 3aHATHSL.
[1K 3.4. OdopmisTh negarornyeckue pa3paboTK B BHIE OTYETOB, peepaToB, BHICTYILICHUH.

OcBoenue coxepkanust ydeOHoro mpeamera «®usumka»  obecreunBaeT  JIOCTHIKEHUE
00y4aroIKUMUCS CIEIYIOIUX PE3YIbTATOB!

* IUYHOCHIHBIX .

B YacCTH:

- TPaXIAAHCKOTO BOCIUTAHMS. CHOPMHPOBAHHOCTh T'PAXKAAHCKOM MO3ULIUHM OOYyYaroIIEerocss Kak
AKTUBHOIO M OTBETCTBEHHOIO WIEHAa POCCUHUCKOro OOIIEeCTBa; NPUHATHE TPAAUIIMOHHBIX
00I11€YeIOBEYECKUX T'yMAaHUCTHMUYECKUX M JIEMOKPAaTHUECKUX IIEHHOCTEH; TI'OTOBHOCTb BECTH
COBMECTHYIO JIeATEIbHOCTh B HMHTEpecax TIpakJaHCKOro oOliecTBa, y4yacTBOBaThb B
CaMOYIIPABJIEHUH B ILIKOJE U JETCKO-IOHOLIECKMX OpraHU3alMsX; YMEHHE B3aUMOJICUCTBOBATH C
COLIMAJIbHBIMU HWHCTUTYTaMU B COOTBETCTBUHM C MX (DYHKUMSMU U Ha3HAYEHHEM; FOTOBHOCTH K
I'YMAaHUTAPHOU U BOJIOHTEPCKOM ACATEIBHOCTH.

- MaTPUOTUYECKOE BOCHUTAHHE. CPOPMUPOBAHHOCTh POCCUNCKON Tpa)kIaHCKON HAEHTUYHOCTH,
NaTPUOTH3MA; [IEHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAM; JOCTHKCHHIM
POCCUICKHX YUEHBIX B 001acTU (PU3UKHU U TEXHHKE.

- JIyXOBHO-HPaBCTBEHHOE BOCHHUTAaHHE. C(HOPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS,
ATUYECKOT0 MOBEACHHUSI; CIIOCOOHOCTH OLIEHUBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHbBIE PEILIEHUs,
OPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM 4YHCJIE B JEATEIbHOCTH
y4€HOr0; 0CO3HaHME JIMYHOIO BKJIa/J1a B IOCTPOEHUE YCTOHYUBOro Oy IyLIETo.

- DCTETUYECKOE BOCIIMTAHUE. DCTETUYECKOE OTHOLIEHUE K MUPY, BKIKOYass 3CTETUKY HAy4YHOI'O
TBOPYECTBA, MPUCYLIETO PU3NYECKON HAyKE.

- TPYI0BO€ BOCTIUTAHHE. HHTEPEC K pa3IMYHbIM cpepam mpodhecCHOHATBLHON AEATEIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3MKOW M TEXHUKOM, YMEHHE coBeplIaThb OCO3HAHHBIM BBIOOp Oymyiei
npodeccun U pearn30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIAHBI; TOTOBHOCTh U CHOCOOHOCTH K
00pa30BaHHIO U caM000pa30BaHMI0 B 001acTy (PU3UKHU Ha MPOTSXKEHUU BCEH JKU3HU.

- 9KOJIOTUYECKOE BOCHHUTAHUE. C(HOPMHUPOBAHHOCTh HKOJOTHYECKON KYJIBTYpPbI, OCO3HaHHUE
J100aIbHOTO XapaKTepa dKOJIOTMYECKUX NMPpo0JieM; IJIaHUPOBAHUE U OCYILIECTBICHUE JIEHCTBUN B
OKPY’KaIOIIEW Cpele Ha OCHOBE 3HAaHMUS LEJIeH YCTOMYMBOIO pPa3BUTHS UEIOBEYECTBA,
pacIIMpEHHE ONBITA AECATEIBHOCTH SKOJOTMYECKOM HANpPAaBICHHOCTH HA OCHOBE HMEIOIINXCS
3HaHUH 10 PU3HKE.

- IIEHHOCTH HAy4yHOro TMO3HaHMs. C(HOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS (PU3MUECKOW HayKH, OCO3HAHHWE LIEHHOCTH Hay4yHOMH



NEeSITeTbHOCTH, TOTOBHOCTh B TIpollecce H3ydeHHs] (PH3MKH OCYIIECTBISITH IMPOSKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYTIIIC.

- copMHUPOBaHHOCTH  CaMOCO3HaHHS, BKIIOYAIOMIETO  CIIOCOOHOCTh IIOHUMATh  CBOE
SMOIHUOHAJIBHOC COCTOSAHUC, BHUIACTbL HAIIPABJICHUA PpPa3BUTUA CO6CTB€HHOI>1 3MOHHOH&HBHOﬁ
chepbl, OBITH YBEpEHHBIM B ceOe; CHOPMHPOBAHHOCTH CAMOPETYJIUPOBAHHMS, BKIIFOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEIEHUE, CIOCOOHOCTh
QIalITUPOBATBC K SMOIMOHAIBHBIM HW3MEHCHUSM W TPOSIBJISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY; C()OPMUPOBAHHOCTH BHYTPCHHEH MOTHBAIIMH, BKIIFOUYAIOIIEH CTPEMIICHHE K JOCTHKEHHUIO
e W yCIexy, ONTHMHU3M, HWHHIMATHBHOCTh, yMEHHUE JICHCTBOBAaTh, HCXOJS W3 CBOUX
BO3MOXKHOCTEH; cOPMUPOBAHHOCTh  OMIIATUH, BKJIIOYAMOIIEH CHOCOOHOCTh IMOHUMATH
ASMOILIMOHATIBHOE COCTOSIHUE JIPYTHX, YUYUTHIBATh €r0 MPH OCYIIECTBICHUH OOIICHHS, CTOCOOHOCTh
K COYYBCTBHIO U COHGpe)KI/IBaHI/IIO; Cq)OpMHpOBaHHOCTB COHAJIBHBIX HABBIKOB, BKJJIHOYAIOIINX
CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JPYTUMH JIFOJIbMH, 3a00THTHCS, MPOSBISITh HHTEPEC U
pa3pemiath KOHQIUKTHIL.

* MemanpeomenmHbix:

@opMHUpPOBaHUE YHHMBEpPCAJIbHBIX YUEOHBIX I103HABATENbHBIX JEMCTBUN BKIIOUaeT Oa30BbIe
JIOTUYECKHE IEUCTBUS:

BBISBIISATh 3aKOHOMEPHOCTH U NPOTHBOPEUMS B PACCMATPUBAEMBIX (U3UYECKUX, XMUMUYECKUX,
OMOJIOTUYECKHUX SBJICHUSX, HAIpPUMEp, aHAIU3UPOBATh (U3UYECKHE TPOLECCHl U SIBICHUS C
UCIOJIb30BaHUEM (PU3NYECKUX 3aKOHOB M TEOPUi, HAaIpUMEp, 3aKOHA COXPAHEHUS] MEXaHUYECKO N
SHEpPruM, 3aKOHA COXPAHEHMsI HMITyJIbCa, Ta30BbIX 3aKOHOB, 3akoHa KyiioHa, MoOJIEKyJsIpHO-
KUHETHYECKOW TEOpPUM CTPOCHHUS BEIIECTBA, BBIABIATH 3aKOHOMEPHOCTH B IPOSIBICHUU OOIIMX
CBOICTB y BEIIECTB, OTHOCSIIMUXCS K OJTHOMY KJIACCYy XMMHUYECKUX COEAMHEHUI;

OIpeNeNATh YCIOBHUS IMPUMEHUMOCTH MOAeNeH (U3MUECKUX TesJ W NpPOLEeccoB (sBICHUN),
HarpuMep, MHEepUUalIbHas CHcTeMa OTcuéTa, abCONMOTHO ympyras nedopmanus, MOAENeH rasa,
AKHUJIKOCTH U TBEPAOTO (KPUCTAIMYECKOr0) TeJa, UeaJbHOro rasa;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KJIACCU(UKALIMU BEIIECTB U XUMHUUECKHUX PEaKIIMii;
OPUMEHATh  UCHOJb3yeMble B  XHMHM CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, YMEThb
peoOpa3oBbIBaTh MOJIENbHBIE MPEJCTABICHUS MpPHU PEIICHWH Y4YeOHBIX I103HABATENbHBIX H
IIPAKTUYECKUX 3a7ad, MPUMEHATh MOJENBHBIE IPEACTABICHUS NS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKUX PEaKIINii;

BbIOMpaTh Hambosiee 3((EeKTUBHBIA CIOCOO pEIIeHUs] PacYETHBIX 3a/lad C YyYETOM IOJyUYSHHS
HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKIUSX;

BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM, OLICHUBATh
PUCKH TIOCIIEACTBUI JEATEIbHOCTH, HAlpUMEpP, aHAJIM3UPOBATh U OLIEHWBATH IOCIIEICTBUS
MCII0JIb30BaHUs TEIUIOBBIX ABUTATEIEH U TEIUIOBOTO 3arps3HEHMS OKPYIKAIOLIEH Cpebl C TO3ULMH
HKOJIOTMYECKOI O€30MacHOCTH; BIUSHUS PaIiOaKTUBHOCTH HA JKUBBIE OPraHU3MbI O€30M1aCHOCTH;
NpPEeJCTaBICHUH O PalMOHAIBHOM MPHUPOIONOIb30BaHUH (B Mpoliecce MOATOTOBKU COOOIIEHU,
BBITNIOJTHEHUSI TPYIIIIOBBIX IPOEKTOB);

pa3BUBaATh KPEaTHBHOE MBIIUICHHE MPU PEIICHUH XU3HEHHBIX MpoOJieM, HalmpuMep, OObICHATH
OCHOBHbIE TPUHIUMBl JEHCTBUS TEXHUYECKHX YCTPOWCTB U TEXHOJOTHMH, TaKMX Kak:
yJIbTPa3ByKOBas AMArHOCTHKA B TEXHMKE M MEIUIMHE, pajnap, paguONpUEMHHUK, TEJIEBHU30pD,
teneon, CBYU-neus; u yciaoBuii nx 0€30macHOro MPUMEHEHHSI B TPAKTUYECKON KU3HU.
dopMHUpOBaHUE YHHBEpPCATBHBIX YUEOHBIX TO3HABATENbHBIX JEHCTBUN BKIIOUaeT Oa30BbIe
HCCIIEIOBATEIbCKUE ACUCTBUS:

IIPOBOAMTH 3KCIEPUMEHTBl M MCCIEAO0BAaHUSA, HApPUMEp, ACMCTBHS TOCTOSIHHOIO MarHuTa Ha
paMKy C TOKOM; SIBI€HHUS JJIGKTPOMArHUTHOW WHIYKIMH, 3aBUCHUMOCTH TIEpHUOAA MaJIbIX
KOJIEOAaHUH MaTeMaTHYeCKOro MasiTHUKA OT ITapaMeTPOB KOJIeOATENbHOM CUCTEMBI;

MPOBOAMTH HCCIEIOBAHMS 3aBUCUMOCTEH MeEXIy (U3MUECKUMH BeIMYMHAMH, HaIlpUMep:
3aBHCUMOCTH Teprojia oOpalleHuss KOHWYECKOro MasTHHKAa OT €ro MmapaMeTpoB; 3aBUCUMOCTH
CWJIBl yHOPYTrocTH OT JedopMaluu JUisl OPYXKUHBl W PE3UHOBOrO 00paslia; HCCIEJOBaHHE



OCTBIBAHUS BEILECTBA; HCCIIEIOBAHUE 3aBHCUMOCTH IIOJIE3HOM MOIIHOCTH HMCTOYHHMKA TOKa OT
CHUJIBI TOKA;

IPOBOJUTH OINBITHl 10 NPOBEPKE NPEAJOKEHHBIX THUIIOTE3, HAlpUMEp, TMIIOTE3bl O HPSIMOM
IIPONOPLMOHAIBHON 3aBUCUMOCTH MEXAY JAJIbHOCTHIO MOJETAa M HayalbHOW CKOPOCTBIO TE€ja; O
HE3aBUCUMOCTH BPEMEHH JIBUKEHHUs OpycKa [0 HAKJIOHHOW IUIOCKOCTH Ha 3a/laHHOE PacCTOSHUE
OT €r0 MacChl; MPOBEPKA 3aKOHOB JJII U30IMPOIIECCOB B Ta3e (Ha yriyOJIEHHOM YPOBHE);
(dopMHpOBaTh HAayuHBIH THUI MBILUIEHUS, BJIAJCTh HAy4YHOM TEPMHUHOJIOTHEH, KIHOUYEBBIMU
MOHATUSAMH ¥ METOJIaMM, HallpUMEp, ONMUCHIBATh U3yUYEHHbIE (PU3HUECKUE SBJICHUS M MPOIECCHI C
UCIMOJIb30BaHUEM (PU3UYECKUX BEIMYUH, HAPUMEP: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YAaCTOTA CBETA, YHEPTUSL U UMITYJIbC (POTOHA;

yMEThb IIE€PEHOCUTh 3HAHUS B II03HABATEJIbHYIO M IPAKTHYECKYIO OOJIaCTH JAEATeIbHOCTH,
HarpuMep, pacro3HaBaTh (U3NYECKHUE SBICHHUSA B ONBITAX U OKPYXKAIOUICH JKU3HHU, HAIPUMEp:
OTpakeHHe, NpesIoMIICHUE, nHTephepeHLus, Au(paKkIys 1 NOIIpU3alUs CBETa, TUCIEPCHsl CBETa
(na 6a30BOM ypOBHE);

yMETh HHTErPUPOBaTh 3HAHMS M3 pa3HbIX IMPEAMETHBIX oO0JlacTel, Hampumep, pelaTh
KaueCTBEHHbIE 33J]aul, B TOM YHCJI€ UHTETPUPOBAHHOTO U MEXKIPEAMETHOIO XapaKTepa; peliarhb
pacu€THble 3a7jaud ¢ HESIBHO 3a/1aHHON (M3UYECKOM MOJIelblo, TpeOytoIye NPUMEHEHUs 3HaHUI
U3 Pa3HBIX pa3[elioOB IMIKOJBHOTO Kypca (M3HMKH, a TakKe WHTETpallid 3HAHUKH W3 JPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA;

BbIIBUTaTh HOBbIE MJIEU, MpeJularaTb OPUTMHAIbHbBIE MOJXOAbl M PEIICHUs], HallpuMep, peliaTh
Ka4eCTBEHHbIE 33Jaud C OINOpOM Ha HU3yueHHble (U3UYECKHE 3aKOHbI, 3aKOHOMEPHOCTU H
dusnueckue siBneHus (Ha 6a30BOM YpOBHE);

IPOBOJUTH HCCIIEAOBAaHMs YCJIOBUH paBHOBECHs TBEPAOrO Teja, MMEIOIIEr0 OCh BpallleHUS;
KOHCTPYHUPOBAaHUE KPOHLITEHMHOB M PAacué€T CHJI YHPYTOCTH; MU3yY€HUE YCTOMUMBOCTH TBEPIOTO
TeJa, UMEIOLIETO IUI0IA/lb OIOPHI.

@opMHpOBaHUE YHHBEPCATBHBIX YUYEOHBIX IMO3HABATEIbHBIX JCHCTBUI BKIIOYaeT paboTy c
uHpopManuen:

co3/aBaTh TEKCThl B Pa3jIMYHbIX (opMaTax C y4yeTOM Ha3HA4YE€HUs HHPOpPMALUU U 1IEJIEBOU
ayJIUTOPUH, BBIOMpas ONTHUMAJIbHYIO (hOpMY MpPECTAaBICHHUS W BU3yaTU3alMM, MOJArOTABIUBATbH
COOOILEHUSI O METO/ax IOJIyYeHUs €CTECTBEHHOHAYUHBIX 3HAHUI, OTKPBITUSX B COBPEMEHHOM
HayKe;

UCIIOJIb30BaTh CPEACTBA MH(GOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B pELIeHUH
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alMOHHBIX 3a71a4, UCII0JIb30BaTh UH()OPMAIIIOHHBIE.
TEXHOJOTHH Ul TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALIMM U IpeCTaBlIeHUsT MHPOpMauu
IPY TOJTOTOBKE COOOIIEHNH O MPUMEHEHNH 3aKOHOB (PM3UKH, XUMHUU B TEXHUKE U TEXHOJIOTHSX;
ucnoinp3oBath IT-TexHonoruu npu paboTe ¢ JTOMOJHUTEIBHBIMM MCTOUYHMKAMHM HMH(OpMalMU B
00J1aCTH €CTeCTBEHHOHAYYHOTO 3HAHMs, IPOBOJAUTh HUX KPUTHUECKUI aHaIM3 U OLEHKY
JIOCTOBEPHOCTH.

dopMHUpOBaHUE YHUBEPCAIBHBIX YUEOHBIX KOMMYHUKATUBHBIX JEHCTBUI BKIIOUACT YMEHUS:
apryMEeHTHPOBAHHO BECTH JIMAJIOT, Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS;

npu oOCYXJIeHUM (PU3MUECKHX, XUMHUYECKUX, OMOJIOTHYECKUX MpoOsieM, CHOCOOOB pelICHHS
3aJa4, pe3yJbTaTOB Y4YEOHBIX HCCIIEJOBAHUNM M MPOEKTOB B 00JIACTH €CTECTBO3HAHUS; B XOJE
JUCKYCCHM O COBPEMEHHOMN €CTECTBEHHOHAYYHOW KapTUHE MUPA;

paboTaTh B TPyIIE MpPU BBHINOJIHEHUU MPOEKTHBIX padoT; MpH IJIAaHUPOBAHHH, MPOBEACHUHU M
UHTEpHpETalii Pe3yJIbTATOB ONBITOB M aHAJIN3E JOMOJIHUTENbHBIX HCTOYHHUKOB HHPOPMALIUU TIO
U3y4aeMol TeMe; MpH aHajdu3e JOMOJHUTEIbHBIX MCTOYHUKOB MH(POpPMAIUH; MPU OOCYKICHUU
BOIIPOCOB MEXIPEAMETHOrO0 XapakTepa (Hampumep, mo Temam "J[Buxkenue B mnpupoze",
"TeruiooOMeH B KuBOHMl mpupoae"”, "DnekTpoMarHuTHble siBIeHUS B mpupone", "CBeToBble
ABJIEHUS B Ipupoje").

®opMupOBaHNE YHUBEPCAIBHBIX YUEOHBIX PErYISTUBHBIX ACHCTBUN BKIIIOYAET YMEHUS:
CaMOCTOSITENIFHO OCYILECTBIISATh IO3HABATEIbHYIO JEATENBHOCTh B 007acTH (PU3MKH, XUMUH,
OH1OJI0TUH, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH 3a/1auu;



CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PELIEHUS Pacu€THBIX M KaueCTBEHHBIX 3a/ady Mo (U3UKE U
XUMUH, IIJIaH BBIITOJIHEHUS IPAKTUYECKON WJIN UCCIIEJ0BATEIBCKOM padOThI C y4€TOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH;

JieNiaTh OCO3HAHHBINA BBIOODP, apryMEHTHPOBATH €r0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHHUE B
rpynmnoBoil paboTe Haja y4eOHBIM IPOEKTOM WM HCCIEAOBaHHEM B 00JacTh (PU3UKH, XUMUH,
OMOJIOTUM; /1aBaTh OIICHKY HOBBIM CHUTYyallUsIM, BO3HUKAIOIIMM B XOJI€ BBIMOJHEHHUS OIIBITOB,
IIPOEKTOB WJIM HCCIEAOBAHUI, BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE
pE3yJIbTATOB LIEIISAM;

UCIIONIb30BaTh MpPHUEMBI pedieKcuu IJid OICHKM CHUTyallud, BbIOOpa BEPHOTO pELICHUS MpU
PEIICHUU Ka4YeCTBEHHBIX U PACUETHBIX 33]1a4;

MPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX YUYACTHUKOB MPU aHAIN3€ U OOCYKICHUU PE3YyJIbTaTOB
y4eOHBIX UCCIIeIOBAaHUN WM PEHIeHUs] (PU3NIECKUX 3a/1a4.

* nPeOMemHbIX:

1) copMupOBaHHOCTH MPECTABICHUH O POJIM U MecTe (U3UKH U aCTPOHOMHH B COBPEMEHHOM
HaY4YHOH KapTHHE MHUpPA, O CHCTEMO0Opa3yromeil poiu (U3MKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHHKH ¥ COBPEMEHHBIX TEXHOJOTHH, O BKJIaJle POCCHUCKUX U 3apyOeKHBIX YUCHBIX-(DU3UKOB B
pa3BuUTHE HAayKd; MOHMMaHUe (U3NYECKOH CYINTHOCTH HaOJIOJaeMbIX SIBJICHUH MHUKPOMHUDA,
MaKpOMHUpa ¥ MEraMupa; IOHUMaHKUEe POJIM ACTPOHOMUU B NMPAKTUYECKOW AEATEILHOCTH YeIOBeKa
U JaJbHEUIIeM HAayYHO-TEXHUYECKOM Pa3BUTHH, PO (PU3MKH B (OPMHPOBAHWUHU KPYyrozopa u
(YHKIIMOHAJIBHOM I'PAMOTHOCTH YEJIOBEKA JUIS PELICHUS TPAKTUYECKHUX 3a/1ay;

2) chopMUPOBAHHOCTh YMEHHM paclo3HaBaTh (hU3HUECKUE SBICHUS (IIPOIECCHI) U OOBICHITH UX
Ha OCHOBE M3YUYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PAaBHOYCKOPCHHOE MPSMOJUHEHHOE TBUKCHHE,
CBOOOJHOE TAJICHUE TeJ, JIBWKCHUE [0 OKPYKHOCTH, WHEpPILHUs, B3aUMOJCHCTBUE TeJ,
KoyiebaTenbHOe JIBIKEHUE, Pe30HAHC, BOIIHOBOE JBIKEeHHE; TH(Py3us, OpOyHOBCKOE BUKCHUE,
CTPOCHHUE XHUJIKOCTCH M TBEPJABIX TEJ, M3MCHEHUE 00beMa TEeJ IPU HarpeBaHHH (OXJIKICHUM),
TEIUIOBOE pPAaBHOBECHE, HCIApCHUE, KOHACHCAIWSA, IUIABJICHUE, KPUCTAIUIM3AIUs, KHIICHUE,
BJIQXKHOCTh BO3/lyXa, CBSI3b CPEAHEW KMHETHMUYECKON PHEPrHH TEIJIOBOTO JBIKEHHUS MOJIEKYJ C
aOCOFOTHOW TEeMIIepaTypOoi, TMOBBINICHUE JABJICHHS ra3a NpPH €ro HarpeBaHWM B 3aKPBHITOM
cocyzie, CBSI3b MEXIy IapamMeTpaMu COCTOSHUS Ta3a B H30MpoIeccax; dSIEKTpPHU3alus Ted,
B3aMIMOJICHCTBHE 3apsjioB, HAarpeBaHWE IPOBOJHUKA C TOKOM, B3aMMOJCHCTBHE MAarHUTOB,
DIIEKTPOMArHUTHAs WHIYKIHUS, JEHCTBHE MAarHUTHOTO TIOJIS Ha TMPOBOAHHK C TOKOM H
JBYKYIITUACS 3apsijl, SJICKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI, MPSMOJIMHEHHOE pacCIIPOCTpaHEHUE
CBeTa, OTpaKeHUe, peIoMiieHre, HHTephepeHIns, TUGPaKIUsI U TOISIPU3aIUsI CBETa, TUCIIEPCHS
cBeTa; PoTodNeKTpUIeCKuid (PPeKT, CBEeTOBOE TaBiIeHUE, BOSHUKHOBEHNE JTUHEHYATOrO CIEKTpa
aToMa BOJIOPOJia, €CTECTBEHHAs M UCKYCCTBEHHAs! PaIHOAKTHBHOCTS;

3) BlIageHHWe  OCHOBOMNOJIATAIOMMMU  (PU3MUECKUMHU  TIOHSATHUAMH W BEJIUYHHAMH,
XapaKTepU3YIOUMMH  (U3MUECKHUe TMPOoLecChl (CBI3aHHBIMH C MEXaHUYECKHM ABH)KCHHEM,
B3aUMOJICICTBUEM TeEJI, MEXaHHYECKMMU KOJEOAHUSMU W BOJHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHMEM BEUIECTBA, TEIUIOBBIMU IMPOIECCAMU; DBJIEKTPUYECKUM U MAarHUTHBIM MOJISIMU,
AJIEKTPUYECKUM TOKOM, DJJEKTPOMATHUTHBIMA KOJEOAHWSIMH ¥  BOJHAMH; ONTHYECKUMU
SIBIICHUSIMU; KBAHTOBBIMU SIBJICHHSIMH, CTPOCHHEM aTOMa M aTOMHOTO S/Ipa, PaliOaKTUBHOCTHIO);
BIIaJICHHUC OCHOBOITOJIATAIOIIIUMH ACTPOHOMUYECKUMH MMOHSATHAMH, MO3BOJISIOIIUMHU
XapakTEepU30BaTh IMPOLECCHl, MPOUCXOJAIIME Ha 3Be3JaX, B 3BE3JIHBIX CHUCTEMaX, B
MEXTaJIaKTHIECKOU cpefie; TBIKEeHNE HeOECHBIX TeJ, SBOJIOIHIO 3Be3/] U BeeneHHoi;

4) BrnazieHHe 3aKOHOMEPHOCTSIMU, 3aKOHAMU M TEOPUSIMH (3aKOH BceMupHoro tarotenus, I, I u 111
3akoHbl HbrOTOHA, 3aKOH COXpAaHEHUS MEXAHMYECKOW JHEPIHM, 3aKOH COXPAaHEHHs HMIIYJIbCa,
MPUHUUIT CYNEPNO3UIUN CWJ, NPUHIMI PABHOINPABHOCTH HHEPLHUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETUUYECKYI0O TEOPUI0 CTPOCHMS BELIECTBA, I'A30BbIE 3aKOHBI, IEPBBIA 3aKOH
TEPMOJIMHAMMKH; 3aKOH COXPAHEHHUs 3JIEKTPUYECKOro 3apsja, 3akoH Kyiona, 3akoH Oma ams
ydacTka Lienu, 3akoH OMa JuIsl TIOJTHOW 3JIEKTpUYecKoi 1enu, 3akoH Jlxoyns - JleHua, 3akoH

9



JJIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH COXPAHEHWs OJHEPrHH, 3aKOH IPSMOJIMHEHHOTO
pacrpoCTpaHeHHs CBETa, 3aKOH OTPa)KEHUS CBETA, 3aKOH MPEIOMIICHHS CBETA; 3aKOH COXPAaHEHUS
SHEPTuH, 3aKOH COXPAHEHUS MMIIYJbCa, 3aKOH COXPAaHEHHS ODJIEKTPUYECKOrO 3apsia, 3aKOH
COXpaHEHHsS MAacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3akoH pajinOaKTHBHOTO paclaia); YBEPEHHOE
UCIIONIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH Npy aHau3e (pU3N4ecKuX SBICHUN U MTPOLIECCOB;

5) yMeHHe y4YuThIBaTh TPaHUIIbl IPUMEHEHHS] U3YUYEHHBIX (PU3NYECKUX MOJENei: MaTepuaibHast
TOYKA, NHEPLMAJIbHAS CUCTEMA OTCUETa, UJICAIbHBIN I'a3; MOJEIN CTPOEHUS I'a30B, KUAKOCTEH U
TBEPABIX Te€J, TOUYCYHBIM SJICKTPUUYECKUN 3apsi, AAepHas MOJeNb aTOMa, HYKJIOHHAas MOJEib
aTOMHOTO $i/Ipa MPH pelieHNH (U3NIECKUX 3a/1a4;

6) BIaJieHue OCHOBHBIMM METOAAMHU HAayYHOIO MO3HAHMsI, UCIIO0JIb3YEMbIMH B (PU3MKE: IPOBOIUTH
OpsMble UM KOCBEHHBIE H3MEpeHHs (PU3MUYECKMX BEJIWYHMH, BBIOMpAs ONTHMAJIBHBIN CIIOCOO
MU3MEPEHUS. M MCIOJb3ysl M3BECTHBIE METOJBI OLEHKH IIOIPEIIHOCTEM W3MEPEHUMH, IMPOBOAMUTH
UCCIICIOBAaHUE 3aBHCUMOCTEH (DU3MYECKUX BEIWYMH C HCIOJIb30BAHMEM HPSMBIX H3MEPEHUH,
OOBSICHATh TOJYYEHHBIE PE3yJbTaThl, MCIOB3Ys (PU3MUECKHE TEOPHH, 3aKOHBI M IOHATHUS, U
JieTIaTh BBIBOJBI; COONMIOATh MpaBHWia OE30MacHOrO TPyJAa NPH IPOBEICHUHM HCCIECIOBAaHMNA B
paMKax y4eOHOro SKCIepUMEHTa U y4eOHO-HCCIe10BaTeNbCKOM IeATEIbHOCTH C UCIIOIb30BAHUEM
U(PPOBBIX M3MEPHUTEIBHBIX YCTPOHCTB M Ja0OpaTOpHOTO 000pyAOBaHHS; CcHOPMUPOBAHHOCTD
IIPEJICTAaBICHUNA O METO/1AX MOJIYUYEHHUS HAyYHbIX aCTPOHOMHYECKUX 3HAHU;

7) chopMHpOBAaHHOCT, YMEHHS peIllaTh pacyeTHble 3aJaud C SBHO 3aJaHHON (QHU3MYEecKOon
MOJICJIbIO, UCTIONIb3Ys (PU3WYECKHUE 3aKOHBI M MPUHLMUIIBI; Ha OCHOBE aHA/IM3a YCIIOBUS 3aa4
BbIOUpaTh (PU3UYECKYIO MOJENb, BBIACHATh (DU3HUECKUE BEIHUMHBI U (HOPMYIIbI, HEOOXOIUMBIE
JUISL €€ PEIICHHs, MPOBOJUTH pacyeThl M OILICHMBATh PEATbHOCTHh TOJYYEHHOI'O 3HAYCHUS
dbusznyecKkoil  BEIMYMHBI,  pellaTh  KaueCTBEHHBIE  3aJauyd,  BBICTpauWBas  JIOTMUYECKHU
HEMPOTUBOPEUYUBYIO IIEMIOUKY PACCYKICHHUM C OMOPOI Ha U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1
buznueckue SBICHHUS;

8) chopMuUpPOBaHHOCTh YMEHHSI TMPUMEHATH TMOJYyYECHHbIE 3HAHUS JJIsi OOBSACHEHHS YCIIOBUIA
OpoTeKaHus (U3NYECKUX SBICHUM B NPUPOAE M JUId HPUHATHS MPAKTHUYECKUX pELICHU B
MOBCE/IHEBHOM KU3HU AJIs1 0OecriedeHust 6€3011acHOCTH NMpU 00pallleHuu ¢ OBITOBBIMU NTPUOOpaMu
U TEeXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 370pPOBbsS U COONIOJCHHS HOPM 3KOJIOTHYECKOTO
MOBE/IEHNSA B OKpYyXKalollel cpeae; NMOHMMaHWe HEOOXOAMMOCTH TPUMEHEHHS JTOCTUKEHUI
(U3UKU ¥ TEXHOJIOTUH JUI PallMOHAIBHOTO MPUPOIOTIONIb30BAHMS;

9) chopMHpPOBaHHOCTH COOCTBEHHON MO3MIMU MO OTHOLICHUIO K (HU3NYecKOor HHpopmaru,
M0JTy4aeMOM M3 pa3HbIX HCTOYHUKOB, YMEHHUH MCIOIb30BaTh U(PPOBbIE TEXHOJIOTUHU JUIS TTOMCKA,
CTPYKTYPUPOBAHUS, WHTEpHpETallMM M MpPEJCTaBICHUs Yy4yeOHOM W Hay4HO-TIOMYJISIPHON
nH(pOpMaLMY; Pa3BUTHE YMEHUI KPUTUUECKOTO aHaJIn3a oJyyaeMoi nHpopManuu;

10) oBrnageHne yMeHUSAMU pabOTaTh B TPYIIIE C BBHINOTHEHUEM DPA3IUYHBIX COLIMATIBHBIX POJIEH,
MJIAHUPOBATh PalOTy TPYIIIBI, PAMOHATIBHO PACHPEACNATh JEATEIbHOCTh B HECTAaHJAPTHBIX
CUTyallusiX, aJEeKBATHO OIEHMBATH BKJAJ KaXJIOTO W3 YYAaCTHUKOB TPYNIbl B pEIICHUE
paccMaTpuBaeMoi TPOOIIEMBI

1.4. PexomeHayeMoe KOJIMYeCTBO YACOB HA OCBOEHHE POrPaMMbl Y4eOHOI0 NpeAMeTa:
MaKCHUMaJbHON y4eOHOW Harpy3ku oOydaromierocs 59 gaca, B TOM YHCIIe:
00s13aTeNIbHON ay TUTOPHOM yueOHOoIl Harpy3Kku oOydaromerocs 39 4acos;
CaMOCTOSTEIILHOM paboThl oOyJaromierocs 20 yacoB.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOTI'O IIPEIMETA

2.1. O0beM y4eOHOro npeaMera U BUAbl Y4eOHOH padoThl

Bun yueOHo# padoThI

Oo6vem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 59
Oos3aTesIbHAsI Ay TUTOPHAs YueOHasi Harpy3Ka (Bcero) 39
B TOM YHCJIE:
IPAKTUYECKUE 3aHATU 12
WMHuBHUyaIbHBIA IPOESKT Hem
20

CamocrosiTesibHasi padoTa o0y4yawierocsi (Bcero)

HpomewcymouHaﬂ ammecmayust 6 d)OpM@ 6bINOJIHEHUS 3A0AHULL N0 MEXHOJIO2UYECKOU Kapme

yuebH020 npeomema 8 KoHye 1 cemecmpa u 3a4ema 8 KoHye 2 cemecmpa.
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2.2. TemaTnueckuii IJIaH U cofep:kanue ydeOnoro npeamera «@U3NKA»

HaumenoBanue CopaeprxaHue siI3pIKOBOr0 MaTepuaJia, JJadopaTopHbie U PaKTHYeCKUue padoThl, OB LeM 1ACOB YpoBensn
pa3iesioB U TeM CaMoOCTOsITe/IbHAsE padoTa 00y4arIMXCcs 0CBOEHMS
1 2 3 4
Pazjnen 1. ®dusuka u Tema 1.1. ®uzuka — HayKa 0 PUPOJIE
MeTOAbl HAY4YHOI'0 Tema 1.2. ®dusndeckue 3aKOHbI U TEOPUU
MO3HAHUS Tema 1.3. Ponb 1 MecTo Gpu3uKu B pOpMUPOBAHUH 5
COBPEMEHHOM Hay4HOI KapTUHBI MUPa, B 2
MIPaKTUYECKON AESITETbHOCTH JIIO/IEH.
CamocrostenbHas pabora. CocTaBieHre OMOPHBIX KOHCIEKTOB 110 TEMaM pa3Jela. 3
Pa3zgen 2. Mexanuka Tema 2.1. Kuuemaruka
Tewma 2.2. [lunamuka 2 2
Tewma 2.3. 3aKOHBI COXpAaHEHHUS B MEXAHUKE
[IpakTrueckue 3aHATHH 5
CamocrositensHast padota. CocTaBieHUE OMIOPHBIX KOHCIIEKTOB MO TEMaM pasjiena. 3
Paznea 3. Tema 3.1. OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU
MouekyasipHasi Tewma 3.2. OCHOBBI TEPMOAMHAMUKHU 5
¢puszuka n Tema 3.3. ArperatHblie COCTOSIHUSI BELIECTBA 2
TePMOJAMHAMHMKA CamocrosrenbHas padoTta. BeinonaHeHue npeseHTanuii, cocraBleHne ONOPHBIX 3
KOHCIIEKTOB 110 TEMaM pa3jiena.
Pasnea 4. Tema 4.1. DnexTpocTtaTnka
JIEKTPOAMHAMMKA Tema 4.2. IlocTOSTHHBIN AJIEKTPUUYECKUI TOK 3
Tema 4.3. MarauTtHOe noJie. JNEKTPOMarHuTHasE MHAYKIHS
2
[IpakTHyeckue 3aHsATUs 2
CamocrosrenbHas padoTa. BeimonHenue pedepaTos, npe3eHTalni, COCTaBICHNE
OITIOPHBIX KOHCTIEKTOB 3
Paznea 5. Kosiedbanuss | Tema 5.1. Mmexanudeckue v 3J1€KTPOMarHUTHbIE KOJeOaHUs 4

M BOJIHBI

Tema 5.2. MexaHndeckue u QJICKTPOMATHUTHLIC BOJIHBI
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Tema 5.3. OnTuka

CamocrosrenbHas padota. [Tonroroska noknana. 4
Paznen 6. OcHOBBI Tema 6.1. IlocTynarsl crieruaabHON TEOPUH OTHOCUTEIBHOCTH
cnennaabHoil Teopun | Tema 6.2. OTHOCUTENBHOCTh OHOBPEMEHHOCTH 9
OTHOCHTEJILHOCTH
[IpakTHYECKHE 3aHSTHSL. 2
CamocrodrenbHas padota. V3ydyeHnue cripaBo4HOM U yueOHOM auTeparypsl IO TEMaM )
paszzena, HoAroTOBKa K y4acTHIO B 00CYKIECHUH.
Paznen 7. diemeHTHI Tema 7.1. Dtansl pa3BUTUS aCTPOHOMUU
ACTPOHOMHUU Tewma 7.2. ConHeuHas cuctema
Tema 7.3. 'anakTuka 6
Tema 7.4. Bcenennas
Tema 7.5. Hepemennsle npo06eMbl aCTPOHOMHHU
[TpakTuyeckue 3ansaTus. Cxemarnyaoe n3odpaxenue [anakTuku « MIICUHBIH Ty Th» 3
CamocrosrenbHas padora. V3ydyeHnue cripaBo4HOM U yueOHO auTepaTypsl 0 TeMam 2
paszfesna, HOAr0TOBKA OMIOPHBIX KOHCIEKTOB.
Bcero 3a roa 39 (+20 cam.) =
59

Jis XapaKTepUCTUKH YPOBHS OCBOCHMSI yUeOHOTO MaTepuala UCIOJIb3YIOTCS Clelyrolne 0003HaYeHNU:
1. — o3HaKOMUTENBHBIN (Y3HABaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pa3Iy, MHCTPYKLUHU UJIH 110JI PyKOBOJICTBOM)
3. — IPOAYKTUBHBIN (IUTAHWPOBAHUE U CAMOCTOSITEIILHOE BBIITOJTHEHHE JACATEIBHOCTH, pEIIeHUe MTPOOJIEMHBIX 3a71a4)

13




3. YCJOBUA PEAIM3ALUU ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA
3.1. TpeGoBaHusl K MUHMMAJIbHOMY MATePHAJbHO-TEXHHYECKOMY 00ecre4yeHHn 0

Ka0uner MaTeMaTH4eCcKOro u 0611161"0 €CTECCTBCHHOHAYYHOI'0 yqeﬁﬂoro HUKJIa

Y4eOHbIi KaOWHET JUIsl TPOBEACHUS 3aHATHIA JEKIIMOHHOTO THUIIA, 3aHITHIA CEMUHAPCKOTO THIIA,
71a00paTOPHBIX 3aHATUH, KypCOBOTO IPOEKTUPOBAaHMS (BBINOJIHEHUS KYpPCOBBIX padoT),
TPYIIOBBIX W WHAUBUAYAIbHBIX KOHCYJbTALUA, TEKYIIEr0 KOHTPOJI M MPOMEXYTOUHOU
aTTeCTalUu.

[Tomemenue obecredyeHO JOCTYNIOM K HH(OPMAIMOHHO-TEICKOMMYHUKAIIMOHHONW — CETH
HNHTepHeT, B 21eKTpOHHYIO HMH(pOpMannoHHO-o0pa3oBatenbHyto cpexy AHO BO "PXT'A" u k
AIIEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM.

VY4eOHOo-HarIAIHbIe TOCOOUS O aCTPOHOMHUHU.

Crenuan3upoBaHHas MeOeb:

Pabouee mecro mpenonaBatens (CTOM M CTyJ), KOMIUIEKT CHEIHATU3UPOBAHHON Yy4eOHOM
mMebenu st 00yJaromuXxcsl M0 KOJIMYECTBY OOy4YarOUINXCsl, yueOHas T0CKa, PEryIHPYEMBIid 10
BBICOTE cToJI A ur ¢ OB3 .

TexHuveckue cpesicTBa 00yueHus:

KoMIIekT TeXHU4eCKHX CpefiCTB 00yUYeHUs (CUCTEMHBIN OJIOK, MOHUTOP, KJIaBUATYypa, MBIIIIb),
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH ISl MYJbTUMEIUNHOIO IIPOEKTOPA.

Hdns peanuzanuu  yuyeOHOro mpeaMera HeoOXOAMMO  HallMuue TOMeILleHUusl  JJId
CaMOCTOSITEJIbHOH PadoThI.

Y4eOHbI KaOWHET ISl MPOBEIEHUS CAMOCTOSATEIBHOW pPAadOTHI CTYICHTOB, KypCOBOT'O
MPOEKTUPOBAHUS (BBIMOJIHEHHS KYPCOBBIX padoT).

[Tomemenue obecrmeyeHo JOCTYNIOM K HH(OPMAMOHHO-TEICKOMMYHUKAIIMOHHON — CETH
HuTepHeT, B AJIEKTPOHHYIO MH(POpPMAIMOHHO-00pa3oBarenbHyo cpeny AHO BO "PXT'A" u k
AIIEKTPOHHBIM OMOJIMOTEYHBIM CUCTEMAM.

Crnenyan3upoBaHHas MeOeb:

PabGouee MecTto mpemnomaBaTens (CTON W CTYyN), KOMIUIEKT CHEUATU3HUPOBAHHONW Yy4ueOHOM
Mebenu, yaeOHas JocKa, cTeutaxk (mKad) A XpaHeHUs HarJIsAHBIX MOCOOMI U METOIMYECKUX
MaTepHayoB.

TexHuyeckue cpeacTBa 00yUeHHUs:

[TepeHocHOI MyJIbTUMEIUIHBIA KOMIUIEKC (MEAHAPOEKTOP, HOYTOYK).

IlepeHOCHOM 2KpaH HA CTOMKE JUIsl MyJbTUMEIUNHOTO IIPOEKTOPA.

3.2. IIporpamMHoe oGecrieyeHue: 001IECHCTEMHOE U MPUKJIATHOE IPOrPaMMHOe
o0ecmeyeHue

Ne ni/m Haumenoanue 110 PexBU3UTHI TOATBEPKIAIOIIETO
JIOKYMEHTAa

1 OmnepanuionHass  cucremMa  Microsoft | Homep munensun 64690501
Windows Pro Bepcuu 7/8

2 [Tporpammuslii naker Microsoft Office | Homep nunensun 43509311

2007

3 |LibreOffice Mozilla Public License v2.0.
ESET NOD32 Antivirus Business | I[Ty0nu4HbIi KITFOY JUIICH3UU:
Edition 3AF-4JD-N6K
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http://www.libreoffice.org/download/license/

5 Monybnas o6bekTHO-OprenTHpoBanHas | GNU General Public License (GPL)

TUHAMHUYecKas yaeOHas cpea CB00OOIHOE pacpocTpaHEHHE,
“LMS Moodle” caiit http://docs.moodle.org/ru/
6 |Apxusarop 7-Zip GNU Lesser General Public License
(LGPL)

CBoboaHoOe pacrip,cailT
https://www.7-zip.org/

7 CrnpaBoyHO-IIpaBoOBasl cucTeMa Horosop Ne-18-00050550 ot 01.05.2018
«Koncynprant [lnrocy

3.3. UudopmanuonHoe odecriedeHne 00yueHust
Ilepeyenb pexomMeHaAyeMbIX Yy4eOHBIX H3AaHUi, WHTepHeT-pecypcoB, IONOJHUTEIbHOMN
JUTEPATYpPbl

OcHogHble uUCMOYHUKU:

I'mazoBa, JI. I1. ®usuka. DnexTpoauHamuka: yueOHoe nocooue: [16+] / JI. II. I'mazoma, P. X.
Harxyxesa, JI. b. Kpunp ; Cankr-IletepOyprckuii rocyjapCcTBEHHBIM arpapHblii YHUBEPCUTET
(CIIoI'AY). — Canxrt-Ilerepoypr : Cankr-IletepOyprckuil rocygapCcTBEHHBIM —arpapHbIi
yauBepcuter (CIIGI'AY), 2022. — 94 c. : un. — Pexum poctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=690550 (mara oOpamenus: 23.02.2023). -
bubnuorp. B kH. — TEKCT : 2JIEKTPOHHBIH.

I'mazoBa, JI. 1. ®usuka. Mexanuka u MonekyisipHas ¢usuka: yuyeOnoe nocodue: [16+] / JI. IL.
I'mazoBa, P. X. JlatxyxeBa ; Cankr-IlerepOyprckuii rocy1apcTBEHHbIN arpapHblii yHUBEPCUTET
(CII6I'AY). — Cankr-Ilerepoypr : Cankr-IletepOyprckuii rocygapCTBEHHBIM arpapHbIi
yauepcurer (CIIOIAY), 2021. — 99 c. : mn. — Pexmm poctyma: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=690614 (mara ob6pamenus: 23.02.2023). -
bubnuorp. B kH. — TEKCT : 37€KTPOHHBIH

JononnumenvHvie ucmoYHUKU:

Octposckuii, H. B. Teopust ornocurensHoctu / H. B. OctpoBckuii. — 2-¢ u3a. — Mocksa :
HamkxoB u K°, 2023. — 234 c. : wn., Tabn. — Pexum nocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=698404 (mara oOpamenus: 23.02.2023). -
bubnuorp.: c. 214-226. — ISBN 978-5-394-05349-8. — DOI 10.29030/978-5-394-05349-8-2023.
— Tekcr : 37eKTPOHHBIN

Cospemennuvie npogheccuonanvhvle 6a3vl OAHHBIX U OUOIUOMEUHBIE POHObL

Ccbuika Ha HaumenoBanue
JucuunjimHa HHGpOpPMaALMOHHbI pa3padoTKu B JocTynmHocrb
pecypc 3JICKTPOHHOM (popme

DJIEeKTPOHHO- WuuBuyanbHEL

O6ubnuoreynas i
cuctema (3bC) HEOTpaHUYCHHBIN
dusnka http://www.biblioclub.ru YHHUBepCUTETCKas JOCTYI U3 JII000H
O0ubnMoTeKka OHJIalH | TOYKH, B KOTOPOMH
UMeeTcs 10CTyI
K cetn MHTEpHET
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http://www.blender.org/about/license/
http://docs.moodle.org/ru/
https://www.7-zip.org/
https://www.7-zip.org/
https://www.7-zip.org/
http://www.biblioclub.ru/

Ilepuoouueckue uzdanusa u cnpasoyHasn aumepamypa

[TyGnukanuy B IepuoAUYECKUX U3IaHHUIX 110 TUCIIUIUIMHE

http://biblioclub.ru/index.php?page=razdel journal&sel node=6397412

CrnpaBouHas uTeparypa 1o AUCLHUIIIMHE

http://biblioclub.ru/index.php?page=razd n&sel node=1358

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEJIMETA

KoHTponb u oleHKa pe3ynbTaToB OCBOEHHUS Y4YEOHOro mpeaMeTa OCYIIECTBIISIETCS
npernojiaBarelieM B TIPOLIECCe TMPOBEJCHUSI MPAKTUUECKUX 3aHATUH M CHUCTEMaTUYECKOU
IIPOBEPKHU YPOBHS CHOPMUPOBAHHOCTU 3HAHUN U YMEHUIN 00y4daroIuxcsl.

VY4eOHbI IUIaH MpeanojaraeT HTOTOBYH aTTECTALUIO,

MpOBOIUMYI0 B (opme

KOMIIJICKCHOT'O TECTHUPOBAHUSA 110 OCHOBHBIM pa3acjiaM yLIC6HOl"O npeameTa.

PesyabTaTnl 00y4yeHus
(ocBOEHHBbIE YMEHHUSI, YCBOCHHbIEC 3HAHHUSA)

®opMbl 1 METOABI KOHTPOJIS U
OLIEHKH Pe3yJIbTAaTOB 00yUeHusl

B pesynbrare wuzydeHus y4deOHOro NpeaMeTa CTYIEHT
JTOJIKEH:

1) uMeTh TUpeACTaBICHHE O POJM M MecTe (GHU3MKH U
ACTPOHOMHUU B COBPEMEHHOW HAy4YyHOM KapTHHE MHpAa,

NOHMMaHWe  (U3UYECKON  CYHNIHOCTH  HaOJIr0JaeMBbIX
ABIICHUH  MHUKPOMHpA, MaKpoMuUpa H  Meramupa;
NOHMMAHWE  POJM  aCTPOHOMHHM B  NPAKTUYECKOU
NESTENIbHOCTH  4YellOBeKa W JajbHeHIIeM  Hay4dHO-

TEXHHYECKOM Pa3BUTHH, pOJM (HU3UKU B (HOPMHPOBAHHUH
Kpyro3zopa U (QYHKIHOHATHHONH T'PaMOTHOCTH YelOBEKa
JUISL pEUIEHUS IPAKTUYECKUX 3a]1a4;

2) yMeTh pacro3HaBaTh (GU3MUYECKUE SBIEHUS (TPOIIECCHI)
1 OOBSACHSTH X Ha OCHOBE M3YYCHHBIX 3aKOHOB;

3) BIageTh  OCHOBOIOJATAIOMIMMH  (DU3MUYECKUMU
MOHSATUSMH M BEJIIMYMHAMHU,  XapaKTEePU3YIOIIUMHU
dbuznyecKkue MPOIECChl; BIAJACHHE OCHOBOIMOJIATAIOIIMMHU
ACTPOHOMUYECKUMHU MOHATUSIMH, MO3BOJISFOILIUMHU
XapakTepHU30BaTh MPOLECCHI, TPOUCXOIAIINE HA 3BE3/IaX, B
3BE3/IHBIX CHUCTEMax, B MEXIaJlaKTUUYECKON  Cpese;
JIBIKEHHE HEOECHBIX TeJ, IBOJIIOINIO 3Be3]] U BeceneHHol;

4) BnafeTh U3YYEHHBIMU 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOPUAMH; HCIOJIb30BATh 3aKOHBI U 3aKOHOMEPHOCTH TpHU
aHanm3e PU3NIECKHUX SBJICHHUHN U MPOIECCOB;

5) yMeTh yYHTHIBaTh TPAHUIIBI TMPUMEHEHUS W3Y4YEHHBIX
buznuecKux MOJICIICH: MarepuaibHas TOYKa,
WHEpLHAIbHAsA CUCTEMA OTCUYETAa, UJICAJIBHBIN Ta3; MOJEIN
CTPOEHHUSI Ta30B, KUJAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUN 3apAl, siAepHast MOJEIb aTOMa, HyKJIOHHAs
MOJIeJIh ATOMHOTO sJIpa MPH pelieHn: (PU3ndeckux 3aaad;

6) BIAAETh OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUA,
UCIIONIb3YEMBIMU B (DU3HKE;

7) yMeThb pemiaTh pacueTHbIE 3a/Jayd C SBHO 3a/JlaHHOU
bu3NYECKON MOJIENbI0, UCTIONB3YS (PU3HUECKHUE 3aKOHBI U
MIPUHITMIIBI; HA OCHOBE aHAJIM3a yCJIOBUS 33]1a4l BEIOMPATH

Dopmbl U MemoObl KOHMPOAA U
OYEHKU pe3ylIbmamos 00y4eHuUs
npeocmasiieHvl 8
MEXHONI02UYECKOU Kapme
yuebHo2o npeomema.

Texywuii konmponw 6 popme:

- GbINOJHEHUs.  NPAKMUYECKUX
3a0aHUl u 3a0aHULl
CamocmosmenvbHol pabomol
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http://biblioclub.ru/index.php?page=razdel_journal&sel_node=6397412
http://biblioclub.ru/index.php?page=razd_n&sel_node=1358

(U3UYECKYIO0 MOJIEIb, BRIICIITh (PU3NYECKHE BETUYUHBI U
dbopMyIbl, HEOOXOIUMBIE I €€ peIIeHUs, MPOBOIUTH
pacyeThl ¥ OLEHUBATh PEATbHOCTh MOJYYCHHOTO 3HAUCHUS
¢bu3nyecKoil BEIMYMHBI; pellaTh KaueCTBEHHBIE 3aayu,
BBICTpauBasi JIOTHYECKH HEMPOTUBOPCUUBYIO IICTIOYKY
paccy X JIeHU C Omopol Ha H3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHUS;

8) yMmeTb NOpPUMEHATH MOJYYCHHbIE 3HAHWUS IS
00BSICHEHUS YCIIOBUH MPOTEeKaHUs (PU3HUECKUX SBICHUN B
OpUpOJEe W NS TPUHATUS NPAKTHUECKUX PEUICHUH B
MOBCEIHEBHOM JKM3HM JuId oOecrieueHus: 0e301acHOCTH
npu  oOpameHMH ¢ OBITOBBIMH  NpuOOpaMu |
TEXHHYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 30POBBS M
COONIOACHHUSI HOPM  DKOJIOTUYECKOTO  TOBEJCHHS B
OKpY’KaIOIIEeH cpene
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