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. TACHOPT PABOYEN NPOT'PAMMBI YYEBHOT' O ITPEJIMETA
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. KOHTPOJIb M OHEHKA PE3YJbBTATOB OCBOEHHUHSA YYEBHOI'O

IHPEIMETA



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

1.1. O6aacTp npuMeHeHHUs IPOrPaAMMBbI

PabGouass mporpamMma y4eOHOTO TpeIMeTa SBISETCS YacThIO MPOTPAMMBI MOATOTOBKHU
cnenuanuctoB cpeanero 3seHa (IIIICC3) B coorBerctBuu ¢ ®I'OC no cnenumansHoct CIIO
44.02.03 Ilemaroruka AOMOTHUTEIBHOTO OOpPa30BaHUS.

1.2. Mecro yuyeOHOro mpeaMera B CTPYKType OCHOBHOW 00pa3oBaTeIbHO NPOrpaMmbl
cpeaHero (IMOJHOro0) 0011ero odopa3oBaHus
VYueOubiii mnpeamer «®Pusuka» OTHOCUTCA K 0a30BbIM  ydyeOHBIM IpeaAMETaM
obieoopazoBarenbHoro nukia [IICC3.

1.3. Ileau u3y4eHus y4eOHOro npeamera:

. ¢dbopMupoBaHHe y OOYyYarOIIMXCS YBEPEHHOCTH B IEHHOCTH OOpa3oBaHUs, 3HAYUMOCTH
¢u3nyecKkux  3HAHUM  JUIS  COBPEMEHHOr0  KBaJU(UUMPOBAHHOIO  CHEIHAIUCTAa  IpH
OCYIIECTBIICHUU €T0 MPOPECCUOHATBHON ACSITENFHOCTH;

. (dbopMHpOBaHKE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH;

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

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

. OBJIaJICHME OCHOBHBIMM METOJIaMU HAay4YHOI'O IO3HAHHUS NPUPOIbI, HMCIOIb3yEMbIMU B
¢usuke (HaOMIOJEHME, ONMCAHUE, U3MEPEHHE, BBLABWKEHHE TUIIOTE3, IPOBE/ICHUE
IKCIIEPUMEHTA);

. OBJIa/ICHUE YMEHHUSMHM 00pabaThlBaTh JaHHbIE 3KCIIEPUMEHTA, OOBACHATH IOITY4YEHHBIE

pe3yabTaThl, YCTAaHABIMBATh 3aBUCUMOCTH MEXIY (PU3UYECKMMU BEJIIMUYMHAMHU B HAOIIIOaeMOM
SIBIICHUU, JIeJIaTh BHIBOJIBI;

. dhopmupoBaHre YMEHUs peraTh GU3NIECKUe 3a1a4l Pa3HbIX YPOBHEH CI0KHOCTH;

. pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN B
mpolriecce MPUOOpETEeHUs 3HAHWIM C HCIOJIB30BAHUEM PA3JIMYHBIX MCTOYHUKOB MH(POPMALUH U
COBpPEMEHHBIX HH(HOPMAITMOHHBIX TEXHOJIOTHIA,

yMeHU# GopMyIHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UITUIO 110 OTHOIIEHUIO K (PU3NYECKON
uH(pOpMaIIH, TTOTyYaeMON U3 Pa3HbIX HICTOYHHUKOB,

. BOCIIUTaHKE YyBCTBA FOPAOCTH 32 POCCUHCKYIO (PU3UYECKYIO HAYKY.
Ocsoenue kypca O/ «®Pu3nka» mpearnosaracT pelieHnue CISAYOMNX 3a1a4:
. npuoOpeTeHne 3HaHUM O (PYHIAMEHTAJIBHBIX (DU3MUECKUX 3aKOHaX, JIEKAIIUX B OCHOBE

COBpeMeHHOﬁ (1)I/I3I/I"IGCKOI\/'I KapTUHBI MHUpaA, IMPUHIUIIOB HGP’ICTBHH TCXHHUYCCKHUX yCTpOﬁCTB nu
MMPONU3BOACTBCHHBIX IMPOIECCCOB, O Hanoboee BaXKHBIX OTKPBITHAX B obOnacTu (1)I/IBI/IKI/I, OKasaBIIHNX
ONPCACIIAOIICE BJIUAHNUC HAa PA3BUTHEC TEXHUKU U TCXHOJIOT'UH,

. MOHMMaHWe  (PU3MYECKOM  CYIIHOCTH  SIBICHUH, TNPOSABISIOUIMXCA B paMKax
IIPOU3BOJCTBEHHON JCATEIILHOCTH;
. OCBOEHHE CIOCOOOB MCIONb30BaHUS (U3NYECKUX 3HAHUN JUIS pEHIeHMs] MPAaKTUYECKUX U

npodecCHOHANBHBIX  33/1a4, OOBSACHEHHWS  SBJICHUNH  INPHUPOJbI, TPOU3BOACTBEHHBIX U
TE€XHOJOTMYECKUX MPOILIECCOB, MPHUHIMIIOB JAEWCTBUS TEXHUYECKUX NPUOOPOB U YCTPOMCTB,
oOecrieyeHns 6€30MaCHOCTH MTPOU3BOICTBA U OXPAHBI IPUPO/IBI;

. dhopMupoBaHHE YMEHUH pelIaTh y4eOHO-TIPAKTHIECKUE 3a1a9i (PU3HIECKOTO CONEePKAHUS
¢ yuéToM mpo¢ecCHOHATBLHON HAlpaBIeHHOCTH;

. MpUOOpETEHNE OMNbITa MO3HAHMSI U CaMOIIO3HAHUS; YMEHUN CTaBUTh 3aJladd U pelaTh
npo6eMbl ¢ yu€TOM NpodecCHoHaNbHOM HalPaBIeHHOCTH;

. dbopMUpOBaHME YMEHMH HCKaTh, aHAJIM3UpPOBaTh M 00padaTbiBaTh (PUINYECKYIO
UHPOPMALIKIO C Y4ETOM PO EeCCHOHATLHON HANIPaBIEHHOCTH;



. MOJTrOTOBKA OOYYaIONIMXCS K YCIEHNIHOMY OCBOCHHIO JUCHUIUIMH U MOJIYyJel
npo¢eCCHOHATBHOTO IHKIIA: (POPMUPOBAHKE Y HUX YMEHUHN U ONBITA IEATEIbHOCTH, XapaKTEPHBIX
s mpodeccuit  /  AOIDKHOCTEH — CIyKallMX WM CHENUAIBHOCTEH, IOJlydyaeMbIX B
npodeCCHOHATBLHBIX 00Pa30BaTEIbHBIX OPraHU3AIMIX;

. HNOJArOTOBKa K (opMHpOBaHMIO OOHMIMX KOMIIETCHUIMH OyIyIIero CHelHalncTa:
caMo00pa30oBaHMs, KOMMYHHKAIIMM, MpPOSBICHUS TPaXJAaHCKO-MATPUOTUYECKON MO3MIINH,
COTPYIHHMYECTBA, NPUHATUS PpEIICHWH B CTAaHJAPTHOM W HECTAHJAPTHOM CHUTYalHMsX,
NPOCKTHUPOBAHUSA, TPOBEIACHUA (U3NYECKUX H3MepeHud, 3¢pdekTuBHOr0o u 6Ge30macHOro
UCTIONIb30BAHUS PA3IMUHBIX TEXHUYECKUX YCTPOMCTB, COOJIIOJCHUS TPaBHI OXPaHbl TPyAa HpU
pabote ¢ puznueckumu npudopamu U 000pPYJOBAHUEM.

B pesynbrare ocBOGHUS TUCIUTLIINHBI 00yJatONUICs TOJDKEH 3HATH:

. CMBICII TIOHATUH: (U3UYECKOE SBICHHE, THUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMO/ICHCTBHE, FNEKTPOMArHUTHOE T0JIe, BOJIHA, (POTOH, aTOM, aTOMHOE AP0, HOHU3UPYIOIINE
U3JTYYCHUS,

. CMBICIT (PM3UYECKUX BEIMYHMH: CKOPOCTh, YCKOpEHHE, Macca, CHIla, UMIIYJbC, padoTa,
MEXaHUYECKasi SHEPTUs, BHYTPCHHSISI SHEPTHs, a0COIOTHAS TEMIIepaTypa, CPEIHsS KHHETHYSCKasT
SHEPIHs YaCTHI] BEIIECTBA, KOJIMYECTBO TEIUIOTHI, DJIEMEHTAPHBIN JICKTPUICSCKHUNA 3apsi/;

. CMBICNT (DU3MYECKMX 3aKOHOB KIACCHUYECKOH MEXaHHKH, BCEMHPHOTO TATOTCHHS,
COXPAaHCHHUS SHEPTHUU, UMITYJIbCA U JICKTPHUSCKOTO 3apsa, TEPMOAUHAMUKH, SJICKTPOMArHUTHOM
uHAyKIud, GoTtodddexra;

. BKJIJ] POCCHICKUX U 3apyOSKHBIX YUCHBIX, OKa3aBIIUX HanOOJbIIICE BIUSHUEC HA PA3BUTHE
(076370478

B pesynbrare oCBOCHUS AUCIUIUTMHBI 00YYAIOMIUNCS TOJKEH YMETh:

. MIPOBOIUTH HAOIOICHUS, TIJITAHUPOBATh M BBIOJIHATH DKCIIEPUMEHTHI,

. BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJIEIIH,

. MIPUMEHSITH MMOTYYSHHbIE 3HAHUS 10 (pu3HKe A1 00bACHEHUS Pa3HOOOPa3HBIX (PU3NUECKHIX
SIBJICHUM W CBOMCTB BEIIECTB;

. MPAKTUYECKH UCIIOJIb30BaTh (PU3NUECKHE 3HAHMUS,

. OIICHUBAThH JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH MH(MOpMAIINH;

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

MOBCETHEBHON JKHU3HU, oOecreueHus Oe30MmacHOCTH COOCTBEHHOW KU3HM, PAIlMOHAIBHOTO
MPUPOJONOIB30BaHUS U OXPaHbl OKPYKAOLIEH CpeJibl.

. ONUCHIBATH U OOBSCHATH (U3NYECKUE SBJIICHUS M CBOMCTBAa TeN: CBOMCTBA TIa30B,
JKUJKOCTEH M TBEPIAbIX  Tel;  BJIEKTPOMArHUTHYK  HMHIYKLIHIO,  pPacnpoCTpaHEHUe
AJIEKTPOMATrHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; M3JyUYCHUE U TOTJIONICHUE CBETA aTOMOM;

dororddexr;

° OTJIMYAThb 'MIIOTE3bI OT HAYYHBIX TeOprI;

. JieNIaTh BBIBOJIBI HA OCHOBE SKCIIEPHUMEHTALHBIX TAHHBIX;

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

OCHOBOM JJIsl BBIBUIKEHUS TUIIOTE3 U TEOPUH, TIO3BOJISAIOT IPOBEPUTH UCTUHHOCTh TEOPETUYECKUX
BBIBOJIOB; (hH3MUeEcKass TEOpHsl JaeT BO3MOXHOCTh OOBSCHATH WM3BECTHBIE SIBJICHMSI HMPUPOJBI U
Hay4HbIe (DaKTbl, IPECKa3bIBATh €Il€ HEN3BECTHBIC SIBICHUS;

. MPUBOJIUTh MPUMEPHl MPAKTHUECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHMM: 3aKOHOB
MEXaHUKM, TEPMOAVHAMUKM U DJIEKTPOAMHAMMKHA B DHEPIeTHKE; pa3lIMYHBIX BHJIOB
AIIEKTPOMArHUTHBIX U3IYYEHHUH JIJIS pa3BUTHS Payo U TEIEKOMMYHUKALUMN, KBAHTOBOW (PU3UKHU B
CO3/JJaHUU S1IEPHOU DHEPIETUKH, JIA3€POB;

. BOCIPUHMMATh W Ha OCHOBE TOJYYEHHBIX 3HAHUH CaMOCTOSITEIbHO OLIEHUBATh
uHpopMaluio, coaepxairyrocs B coodmmenusx CMU, NHTepHeTe, HayYHO-TIONYJISPHBIX CTAThSIX.
. MIPUMEHSITH [TOJIyY€HHbIE 3HAHUSI JUIsl pelIeHns (pU3nuecKux 3ajay;

U3MEPATh DA (U3UYECKUX BEIMYUH, MPEACTABISAS pe3yJNbTaThl M3MEPEHHH € Y4eToM HX
MOTPEUIHOCTEM.



OoOpa3oBaresibHbIE pe3yJabTaTbl, nNpuodperaembie B pamkax ocBoenuss IIIICC3, B Tom
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, aHAIM3a U HHTEPIPETAuU HHPOpPMALINH,
U MH()OPMAIIMOHHBIE TEXHOJIOIMHU AJIS BBIIIOJHEHHUS 33734 Npo(ecCuOoHaNbHOMN e TeIbHOCTH
OK 03. IlmanupoBaTh M peaqn30BBIBATH COOCTBEHHOE NPOPECCHOHATIBHOE M JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATENILCKYIO AEATENBHOCTh B MPOo(hecCHOHAIBHONW cdepe, UCIONb30BaTh
3HaHUS MO (PUHAHCOBOM I'PAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYAIHIX
OK 04. 3ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMAaH/Ie
OK 05. OcymiecTBiasTh YCTHYIO U NHCbMEHHYIO KOMMYHMKAIIMI0 Ha TOCYJAapCTBEHHOM S3bIKE
Poccutickoit denepariuu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO U KYJIbTYPHOTO KOHTEKCTA
OK 07. CopnelicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIIEH CPEllbl, PECYPCOCOEPEHKEHHIO, NIPUMEHAThH
3HaHUS 00 W3MEHEHUM KJIUMaTa, MPUHIUIBI OEpexIMBOrO IMPOU3BOACTBA, PPEKTUBHO
JICHCTBOBATH B YPE3BBIYANHBIX CUTYaLUsAX

npogeccnoHaIbHbIC KOMIIETEHIINH
[IK 1.5. Ananu3upoBaTh 3aHATHSL.
1K 3.4. OdopmisTh negarornueckue pa3padoTKu B BUAE OTUETOB, pedepaToB, BEICTYILUICHUN.

OcBoenne coxepkanust ydyeOHoro mpeamera «®Pusmka»  o0ecHeunmBaeT  JOCTH)KEHUE
00y4aroIUMUCH CIETYIOIUX PE3YIbTaTOB:

* IUYHOCHIHBIX .

B YacCTH:

- TPaXIAAHCKOTO BOCIUTAHMS. COPMHUPOBAHHOCTh T'PAXKAAHCKOM MO3MLIUM OOYyYaroIIerocss Kak
AKTUBHOTO M OTBETCTBEHHOIO WIEHAa POCCUHWCKOro OOIIEeCTBa; NPUHATHE TPAAUIIMOHHBIX
00I11€YeIOBEYECKUX T'yMAaHUCTHMUYECKUX M JIEMOKPAaTHUECKUX IIEHHOCTEH; TI'OTOBHOCTH BECTH
COBMECTHYIO JIeATEIbHOCTh B HMHTEpecax TIpakJaHCKOro oOmiecTBa, Yy4yacTBOBaThb B
CaMOYIIPABJIEHUH B ILIKOJIE U JETCKO-IOHOLIECKMX OpraHU3allMsX; YMEHHUE B3aUMOJECUCTBOBATH C
COLIMAJIbHBIMU HWHCTUTYTaMU B COOTBETCTBUHM C MX (DYHKUMSMU U Ha3HAYEHHEM; FOTOBHOCTH K
I'YMAaHUTAPHOU U BOJIOHTEPCKOM JEATEIBHOCTH.

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

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

- ACTETUYECKOE BOCIUTAHME. ICTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYas ICTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYLIETO PU3NYECKON HAyKE.

- TPYI0BO€ BOCIIUTAHHE. HHTEPEC K pa3IMYHbIM cpepam mpodhecCHoHaTbHON AEITEIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3MKOW M TEXHUKOM, YMEHHE coBeplIlaThb OCO3HAHHBIM BbIOOp Oymyieit
npodeccun U pearn30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIAHBI; TOTOBHOCTh U CHOCOOHOCTH K
00pa30BaHHIO U caM0o00pa30BaHMIO B 001acTy (PU3UKHU Ha MPOTSXKEHUU BCEH KU3HU.

- 9KOJIOTUYECKOE BOCHUTAHUE. C(HOPMHPOBAHHOCTh HKOJOTHYECKON KYJIBTYpPbI, OCO3HaHUE
[J100aIbHOTO XapaKTepa dKOJIOTMYECKUX MPpo0JieM; IIaHUPOBAHUE U OCYILIECTBICHUE JIEHCTBUN B
OKPY’KaIOIIEW Cpele Ha OCHOBE 3HAaHMUS LEJIeH YCTOMYMBOIO pPa3BUTHS UEIOBEYECTBA,
pacIIMpEHUE ONBITA ACATEIBHOCTH SKOJOTMYECKOM HANpPAaBICHHOCTH HAa OCHOBE HMEIOIINXCS
3HaHUH 10 PU3HKE.

- IIEHHOCTH HAy4yHOro TMO3HaHMs. C(HOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS (U3MUECKOW HayKH, OCO3HAHHWE LIEHHOCTH Hay4YyHOH



NEeSITeTbHOCTH, TOTOBHOCTH B TIpoliecce H3ydeHHs] (PU3MKH OCYIIECTBISITH IMPOSKTHYIO U
HCCICAOBATCIILCKYIO ACATCIBHOCTD HHAUBHUAYAJIbHO U B I'PYTIIIC.

- copMHUPOBaHHOCTH  CAaMOCO3HaHWS, BKJIIOYAIOMIETO  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
QJIalITUPOBATBCS K SMOIMOHAIBHBIM W3MEHCHUSM W TIPOSIBJISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY; C()OPMUPOBAHHOCTH BHYTPCHHEH MOTHBAIIMH, BKIIFOUYAIOIIEH CTPEMIICHHE K JOCTHKEHHUIO
e W yClexy, ONTUMHU3M, HWHHIMATHBHOCTh, yMEHHE 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 COUAJIBHBIX HABBIKOB, BKJJIHOYAIOIINX
CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JPYTUMH JIFOJIbMH, 3a00THTHCS, MPOSBISITh HHTEPEC U
pa3pemiath KOHQIUKTHIL.

* MemanpeomenHbix:

dopMHUpOBaHUE YHHBEpPCAJIbHBIX YUEOHBIX II03HABATENIBHBIX JE€HCTBUH BKJIHOYaeT 0a30BbIE
JIOTUYECKHE IEUCTBUS:

BBISBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B PACCMATPUBAEMbIX (U3NYECKUX, XUMHYECKHX,
OMOJIOTUYECKHUX SBJICHUSAX, HANpUMEp, aHAIM3HPOBATh (U3NYECKHE NPOLECCHl U SBICHUSA C
UCIOJIb30BaHUEM (DU3NYECKUX 3aKOHOB M TEOPHii, HallpUMep, 3aKOHA COXPAHEHUsI MEXaHUYECKON
SHEpPruM, 3aKOHA COXPAHEHMsI HMITYJIbCA, Ta30BbIX 3aKOHOB, 3akoHa KyioHa, MOJEKyJsSpHO-
KUHETHUYECKOW TEOpPUM CTPOEHHUS BEIIECTBA, BBIABIATH 3aKOHOMEPHOCTH B IMPOSBICHUU OOIIMX
CBOICTB y BEIIECTB, OTHOCSIIMUXCS K OJTHOMY KJIACCY XMMHUYECKUX COEIUHEHMI;

OIIPE/ICIIATh YCIOBHSL TMPUMEHUMOCTH MoJeiell (U3Mueckux Teln M MPOLECcCOB (SBICHUIN),
HarpuMep, MHEpLIUaIbHas cHcTeMa OTcuéra, abCONMIOTHO ympyras nedopmanus, MOJAeNei rasa,
KHUJIKOCTH U TBEPAOTO (KPUCTAIIIMYECKOT0) Tela, UeaJbHOro rasa;

BbIOMpATh OCHOBAHMS MU KPUTEPUH IS KJIACCU(PUKALIMU BEIIECTB U XUMHUUECKUX PEaKIIMIA;
OPUMEHATh  WCHOJb3yeMble B XHMUU  CHMBOJIMYECKHE  (3HAKOBBIE) MOJENH, YMETh
peoOpa3oBbIBaTh MOJIENbHBIE MPEJACTABICHUS MpPHU pPEIICHUH Y4YeOHBIX IO3HABATEIbHBIX U
IIPAKTUYECKUX 3a7ad, NPUMEHATh MOJEIIBbHBIE INPEACTABICHUS NI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

BbIOMpaTh Hambosee 3((HEeKTUBHBIA CIIOCOO pEIIeHUs PacUETHBIX 3a/ad C YyYETOM IOJy4YeHHS
HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB LIEIAM, OLEHUBATh
PUCKH TIOCIIEACTBUI JEATEIbHOCTH, HaNpUMEp, aHaJIU3UpOBaTh W OLEHUBATh IOCIEICTBUS
MCII0JIb30BaHUs TEIUIOBBIX ABUTATEJIEN U TEIJIOBOTO 3arps3HEHUS OKPY>KAIOIIEH CPEIbl C MO3ULIUI
HKOJIOTMYECKOI O€30MacHOCTH; BIUSHUS PaJIMOAKTUBHOCTH Ha KMBBIE OPraHU3MbI O€30MaCHOCTH;
NpPEeCTaBICHUN O PallMOHAIBHOM MPHUPOAONOIb30BAHUH (B MpOIECCEe MOATOTOBKU COOOIICHMH,
BBITNIOJTHEHUSI TPYIIIIOBBIX IPOEKTOB);

pa3BUBaTh KPEATHBHOE MBIIUICHUE MPU PEIICHUH XU3HEHHBIX MpoOieM, HalpuMep, OObSICHATh
OCHOBHbIE TPUHIUNBl JEHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJOTWH, TaKUX Kak:
yJIbTPa3ByKOBas JMArHOCTHKAa B TEXHUKE M MEIULMHE, pajap, PaauONpUEMHMK, TEIEBU30D,
tenedon, CBU-neus; u yciaoBuii nx 0€30macHOr0 MPUMEHEHHUSI B TPAKTUYECKON HKU3HU.
@®opMHpOBaHUE YHHBEpPCATBHBIX YUEOHBIX IO3HABATENIBHBIX JIEHCTBUH BKJIIOYaeT Oa3oBbIE
HCCJIEIOBATEIbCKUE ACHCTBUS:

IIPOBOAMTH 3KCIEPUMEHTBl M MCCIEAO0BaHUS, HAIIPUMEp, ACHCTBHS IOCTOSIHHOIO MAarHuTa Ha
paMKy C TOKOM; SIBI€HUS DJIGKTPOMArHUTHOW WHAYKIMH, 3aBUCHUMOCTH TMEpHOAa MallbIX
KoJIeOaHU MaTeMaTHYeCKOro MasiTHUKA OT apaMeTPOB Koyie0aTeabHON CUCTEMBI;

MPOBOAMTH HCCIIEIOBaHUS 3aBUCUMOCTEH MEXIy (PU3NYECKUMH BETMYMHAMU, HaIpuMep:
3aBHCUMOCTH Tepuojia oOpamieHusi KOHMYECKOro MasiTHHKa OT €ro MapaMeTpoB; 3aBUCUMOCTH
CWJIBI YHOPYTOCTH OT nedopMauuu JUIsi HPYXKHHBI U PE3UHOBOro oO0paslia; HccieloBaHue



OCTBIBAHUS BEILECTBA; HCCIECAOBAHUE 3aBHCUMOCTH IOJIE3HOH MOIIHOCTH HMCTOYHUKA TOKa OT
CHUJIBI TOKA;

IPOBOJUTH OINBITHl 10 NPOBEPKE NPEAJOKEHHBIX THUIIOTE3, HAlpUMEp, TMIIOTE3bl O HPSIMOM
IIPONOPLUOHAIBHON 3aBUCUMOCTH MEXKIY JaJbHOCTBIO IMOJIETA U HAYAJbHOM CKOPOCTBIO TEJIA; O
HE3aBUCUMOCTH BPEMEHU JIBUKEHUs OpYyCKa IO HAKJIOHHOM IUIOCKOCTH Ha 3a/1aHHOE PAaCCTOsSHUE
OT €r0 MaccChl; IPOBEPKa 3aKOHOB JIsI H30TPOLIECCOB B rase (Ha yriryOJICHHOM YPOBHE);
(GopMHpOBaTh HAyuYHBIH THUI MBIIUICHUS, BJIaJeTh HAYYHOH TEPMUHOJIOIMEH, KIIOYEBBIMU
HNOHATUSAMH U METOJJaMM, HAaI[pUMEp, OMMCHIBATh N3YUYEeHHBIC (PU3HUECKUE SBJICHUS M MPOIECCHI C
UCIIOJIb30BaHUEM (PM3UYECKUX BEJIMYUH, HAlPUMEP: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI ¥ YAaCTOTA CBETA, YHEPTUS U UMITYJILC (POTOHA;

yMEThb IE€PEHOCUTh 3HAHUSA B II03HABATEJIbHYIO M IIPAKTUYECKYI 0O0JacTH [JesTeIbHOCTH,
HarpuMep, pacro3HaBaTh (U3NYECKHUE SBICHUSA B OIBITAX M OKPYXKAIOWIEH >KW3HU, HApUMEp:
OTpakeHHe, NpesIoMIICHUEe, nHTephepeHLus, AM(paKus U NOJIpU3aLUs CBETa, IUCIEPCUs CBETa
(1a 6a30BOM ypOBHE);

yYMEThb HHTETrPUPOBAaTh 3HAHMS M3 pa3HbIX INPEAMETHBIX O0JIacTel, Hamnpumep, pellaTh
KaueCTBEHHbIE 33J]aul, B TOM YHCJI€ HHTETPUPOBAHHOTO M MEXIIPEIMETHOIO XapaKTepa; peuiarhb
pacu€THble 3a7a4d ¢ HESIBHO 3a/1aHHON (PM3UUECKOM MOJelblo, TpeOyrolue NpUMEHEHUs 3HaHUN
U3 Pa3HBIX pa3JesioOB MIKOJBHOTO Kypca (M3HMKH, a TakKKe HMHTETpallMd 3HAHUKW M3 JPYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA;

BBbIIBUTaTh HOBBIE WJIEW, Npe/UlaraTb OPUTHMHAIbHBIE MOIXOJbl U PELICHUs, HAallpUMEp, peulaThb
KayeCTBEHHBIE 3aJaud C ONOpPOM Ha HU3yueHHble (U3UYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
dusndeckue siBneHus (Ha 6a30BOM ypOBHE);

IPOBOJUTH HCCIICOBAHUS YCIOBMM pPaBHOBEeCHs TBEPAOrO Teja, MUMEIOIIEro OCh BpAIECHUS;
KOHCTPYHUpPOBaHUE KPOHIITEMHOB M pacuéT CWJI YHOPYrOCTH; U3y4YEHHE YCTOMYMBOCTU TBEPIOIO
TeJa, UMEIOLIETo IUI0IIA/b OOPHI.

®opMUpPOBaHUE YHUBEPCAJIbHBIX YUEOHBIX I103HABATEIbHBIX JEHCTBUN BKIOYAeT paboTy C
uHpopManuen:

co3laBaTh TEKCThl B Pa3IUYHbIX (opMaTax C y4yeTOM Ha3HadeHWs MH(POpMallUud U LEJIEeBON
ayJIUTOPUH, BBIOMpas ONTHUMAJIbHYIO (hOpMY MpPECTAaBICHHUS W BU3yaTU3alMM, MOJArOTABIUBATbH
COOOILIEHUSI O METO/ax IOJIyYE€HUs €CTECTBEHHOHAYYHBIX 3HAHUN, OTKPHITHSIX B COBPEMEHHOMN
HayKe;

UCIIOJIb30BaTh CPEACTBA MH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHMH B pELIEHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3aLMOHHBIX 3ajay, UCII0JIb30BaTh MH()OPMAI[MOHHBIE.
TEXHOJOTHH Ul TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALIMU M MpeacTaBiIeHUs] MH(pOpMaluu
IPY TOJATOTOBKE COOOIIEHNH O MPUMEHEHUH 3aKOHOB (PU3UKH, XMMHU B TEXHUKE U TEXHOJIOTHSIX;
ucnoinp3oBath IT-TexHonoruu npu paboTe ¢ JTOMOJHUTEIBHBIMM MCTOUYHMKAMHM HMH(OpMalMU B
00J1aCTH €CTeCTBEHHOHAYYHOTO 3HAHMs, MPOBOJUTh HUX KPUTHUYECKUM aHaliu3 U OLEHKY
JIOCTOBEPHOCTH.

DopMHUpOBaHUE YHUBEPCATBHBIX YUEOHBIX KOMMYHUKATUBHBIX JEHCTBUI BKIIOUAET YMEHUS:
apryMEeHTHPOBAHHO BECTH JIMAJIOT, Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS;

npu oOCYyXJIeHUH (PU3NYECKHX, XUMHUECKUX, OHMOJIOTMYECKUX Ipo0iieM, CHOCcOOOB pelieHus
3aJa4, pe3yibTaTOB Y4YEOHBIX HCCIIEAOBAHUNA M MPOEKTOB B OOJACTH €CTECTBO3HAHUS; B XOJ€
JMCKYCCHM O COBPEMEHHOI €CTECTBEHHOHAYUYHOUM KapTUHE MUPA;

paboTaTh B TpyIIE MpU BBHINOJHEHUU MPOEKTHBIX PaldOT; MpH IUIAHUPOBAHUH, MPOBEICHUH U
UHTEpIpETalii Pe3yJIbTATOB ONBITOB U aHAIN3€ JONOJHUTEIbHBIX HCTOYHUKOB MH(POPMALIUH 110
U3y4aeMoll TeMe; MpH aHajJu3e JOIMOJHUTENbHBIX HCTOYHUKOB MHGOpPMALUU; Mpu 00CYXKJIEHUN
BOIIPOCOB MEXIPEAMETHOIO XapakTepa (Hampumep, no Temam "J[BuwxkeHue B mpupoje",
"TeruiooOMeH B uBOMl mpupoae”, "DnekTpomMarHuTHbIe siBIeHUS B mpupone", "CBeToBble
ABJIEHUS B Ipupoje").

®opMUpOBaHNE YHUBEPCAIBbHBIX YUEOHBIX PErYISATUBHBIX AEHCTBUNA BKIIIOUAET YMEHUS:
CaMOCTOSITENIFHO OCYILECTBIISATh I103HABATEIbHYIO JEATENBHOCTh B 00JacTH (PU3MKH, XHMUH,
OMOJI0TUH, BBISBIATH MPOOJIEMBI, CTABUTH U (DOPMYIHPOBATH 3a7auu;



CaMOCTOSITENIbHO COCTAaBJISATh IJIaH PELIEHUS PacuETHBIX M KAuyeCTBEHHBIX 3a/1ay Mo (U3HKE U
XMMMH, TIJIAH BBITIOJTHEHUS MPAKTHUECKOM WM UCCIIE0BATEIBCKON PabOThI C YYETOM UMEIOLINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEIH;

JieNiaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATH €T0, OpaTh Ha ce0si OTBETCTBEHHOCTD 33 PELICHUE B
rpynmnoBoii paboTe Haja y4eOHBIM MPOEKTOM WM HCCIEAOBaHHEM B 00JacTu (U3MKH, XUMUH,
OMOJIOTUM; /1aBaTh OIICHKY HOBBIM CHUTYyallUsIM, BO3HHUKAIOIIMM B XOJI€ BBINOJHEHUS OIIBITOB,
IIPOEKTOB WJIM MCCJEJI0BAHUI, BHOCUTh KOPPEKTUBBI B JACSATEIBHOCTh, OLIEHUBATH COOTBETCTBUE
pE3yJIbTaTOB LIEISAM;

UCIIONIb30BaTh MpHUEMBI pediiekcud Ui OLEHKHM CUTyallud, BbIOOpa BEPHOTO pEIICHUS IPU
PEIICHUU Ka4YeCTBEHHBIX U PACUETHBIX 33]1a4;

MPUHUMATh MOTUBBI U apryMEHTHI APYTUX YYaCTHUKOB MPU aHAIU3€ U 00CYKJIEHUU PEe3yIbTaTOB
y4eOHBIX UCCIIeIOBAaHUN WM PEHIeHUsT (PU3NIECKUX 3a/1ad.

* nPeOMemHbIX:

1) chopMupOBaHHOCTH MPEACTABICHUH O POJIM U MecTe (U3UKH M aCTPOHOMHH B COBPEMEHHOMN
HAYYHOU KapTHHE MHUpPA, O CHCTEMOOOpa3yromeil poiu (GU3MKH B pa3BUTHU €CTECTBEHHBIX HAYK,
TEXHHKH ¥ COBPEMEHHBIX TEXHOJOTUH, O BKJIAZE POCCHHCKUX M 3apyOeKHBIX YYEHBIX-(DU3UKOB B
pa3BuUTHE HAyK{; MOHMMaHUE (U3NYECKOH CYITHOCTH HAOJIIOAaeMBIX SIBJICHUH MHKPOMHDA,
MaKpOMHUpa ¥ MEraMupa; MOHMMaHHEe POJIM aCTPOHOMHUU B TIPAKTUYECKOM JESTEIbHOCTH YeIOBEKa
U JaJbHEUNIEM HAayYHO-TEXHHYECKOM Pa3BUTHH, PO (PU3MKH B (OPMHPOBAHUHU KPyrosopa M
(YHKIIMOHAJIBHOM I'PAMOTHOCTH YEJIOBEKA JUIS PELICHUS TPAaKTUUECKHX 3a/1ay;

2) chopMUPOBAHHOCTh YMEHHM paclo3HaBaTh (hU3HUECKUE SBICHUS (IIPOIECCHI) U OOBICHITH UX
Ha OCHOBE M3YUYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIIKCHUE,
CBOOOJHOE TAJICHUE TeJ, JBW)KCHHUE 10 OKPYKHOCTH, WHEPIHS, B3aUMOJICHCTBHE Tell,
KoyiebaTenbHOe JIBIKEHUE, Pe30HAHC, BOIIHOBOE JBIKEeHHE; TH(Py3us, OpOyHOBCKOE BUKCHUE,
CTPOCHHUE XHUJIKOCTCH M TBEPJABIX TEJl, M3MCHEHHUE 00beMa TeJl NpPU HArpeBaHUU (OXJIAXKICHHH),
TEIUIOBOE pPAaBHOBECHE, HCIApCHHEe, KOHACHCANWS, IUIABJICHHUE, KPUCTAUIM3AlNs, KUIICHHE,
BJIQXKHOCTh BO3/lyXa, CBSI3b CPEAHEW KMHETHMUYECKON PHEPrHH TEIJIOBOTO JBIKEHHUS MOJIEKYJ C
a0COTFOTHOW TEeMIIepaTypOoi, TMOBBINICHUE JABJICHHUS ra3a TNpPHU €ro HAarpeBaHWH B 3aKPBITOM
cocyzie, CBSI3b MEXIy IapamMeTpaMu COCTOSHHUS Ta3a B H30Mpoleccax; dSIEKTpHU3alus Tell,
B3aMIMOJICHCTBHE 3apsjioB, HAarpeBaHWE IPOBOJHUKA C TOKOM, B3aMMOJCHCTBHE MAarHUTOB,
DIIEKTPOMArHUTHAs WHIYKIHUS, JEHCTBHE MAarHUTHOTO TIOJIS Ha TMPOBOAHHK C TOKOM H
JBYKYIITUACS 3apsijl, dJIEKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI, IPSMOJIMHEHHOE pAaCIIPOCTPaHECHUE
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  OCHOBOMOJIATAIONIMMU  (PU3MYECKUMHU  TOHATHUAMH W BEJIUYMHAMH,
XapaKTepU3YIOUMMH  (U3MUECKHUe TMPOoLecChl (CBI3aHHBIMH C MEXaHUYECKHM ABH)KCHHEM,
B3aUMOJICICTBUEM TEJI, MEXaHHYECKMUMU KOJEOAHUSIMU W BOJHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHMEM BEUIECTBA, TEIUIOBBIMU MpPOIECCAMU; DSJIEKTPUYECKMM U MArHUTHBIM TOJSIMH,
AJIEKTPUYECKUM TOKOM, DJJEKTPOMATHUTHBIMA KOJEOAHWSIMH ¥  BOJHAMH; ONTHYECKUMU
SIBIICHUSIMU; KBAHTOBBIMU SIBJICHHSIMH, CTPOCHHEM aTOMa M aTOMHOTO S/Ipa, PaliOaKTUBHOCTHIO);
BIIaJICHHUC OCHOBOITOJIATAIOIIIUMH ACTPOHOMUYECKUMH MMOHATHAMH, MO3BOJISIOIIUMU
XapakTEepU30BaTh IMPOLECCHI, MPOUCXOMAAIIME Ha 3BE3[aX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJIaKTHIECKOU cpefie; TBIKEeHNE HeOECHBIX TeJ, SBOJIOIHIO 3Be3/] U BeeneHHoi;

4) BrnazieHre 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPHUSAMH (3aKOH BceMupHOTo Tsrotenus, I, 1T u 111
3akoHbl HbrOTOHA, 3aKOH COXPAaHEHHUS MEXAHUYECKOM DHEPrUH, 3aKOH COXPAHECHHUS HMMITYJIbCA,
MPUHUUIT CYNEPNO3UIUN CWJ, NPUHIMI PABHOINPABHOCTH HHEPLHUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETHUYECKYIO TEOPUIO CTPOCHMS BELIECTBA, I'a30BbIE 3aKOHBI, IEPBBIM 3aKOH
TEPMOJIMHAMMKH; 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsna, 3akoH Kyiona, 3akoH Oma ans
ydacTka Lienu, 3akoH OMa JuIsl TIOJTHOW 3JIEKTpUYecKoi 1enu, 3akoH Jlxoyns - JleHua, 3akoH
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JJIEKTPOMAarHUTHOM  MHIYKIMHM, 3aKOH COXPAHEHMsI SHEPruu, 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEHUsl CBETA, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEJIOMJICHUSI CBETA; 3aKOH COXpaHEHUs
SHEPruM, 3aKOH COXPAHEHUsI HMITYJIbCa, 3aKOH COXPaHEHHUS JJIEKTPUUECKOro 3apsia, 3aKOH
COXPaHEHHs MaccOBOI'0 YHCIIa, MOCTysaTel bopa, 3aKOH pajMoaKkTUBHOIO pacnaja); yBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHanu3e (U3NUECKUX SIBICHUM U MIPOIECCOB;

5) yMeHHe y4YuThIBaTh TPAHUIIbl IPUMEHEHHS] U3YUYEHHBIX (PU3NYECKUX MOJIENeH: MaTepuaibHast
TOYKA, NHEPLMAJIbHAS CUCTEMAa OTCUETa, UJICANIbHBIN T'a3; MOJEIN CTPOEHUS Ia30B, KUIKOCTEH U
TBEPABIX Te€J, TOUCUYHBIH INEKTPUUYECKUN 3apsii, sAepHas MOJENb aToMa, HYKJIOHHAas MOJEIb
aTOMHOTO $i/Ipa MPH pelieHNH (U3NIECKUX 3a/1a4;

6) BIa/ieHue OCHOBHBIMM METOAAMHU HAayYHOIO IO3HAHMsI, UCIIOJIb3YEMbIMH B (PU3MKE: IPOBOIUTH
OpsMble UM KOCBEHHBIE H3MEpEHHUs (PU3MUECKUX BEIMYUH, BbIOMpPas ONTUMAIbHBIA CIIOCOO
MU3MEPEHUS. M MCIOJb3ysl M3BECTHBIE METOJBI OLEHKH IIOIPEIIHOCTEM W3MEPEHUMH, IMPOBOAMUTH
UCCIIC/IOBAaHUE 3aBHCUMOCTEH (DU3MYECKUX BEJIWYMH C HCIOJIB30BAHMEM NPSMBIX H3MEPEHUH,
OOBSICHATh TOJYYEHHBIE PE3yJbTaThl, MCIOJB3Ys (PU3MUECKUE TEOPUH, 3aKOHBl U TMOHATHUS, U
JieTIaTh BBIBOJBI; COONMIOATh MpaBHWia OE30MacHOrO TPyJAa NPH IPOBEICHUHM HCCIECIOBAaHMNA B
paMKax y4eOHOro SKCIepUMEHTa 1 y4eOHO-HCCIe10BaTeNbCKOM 1eATEIbHOCTH C UCIIOIb30BAHUEM
U(PPOBBIX M3MEPHUTEIBHBIX YCTPOHUCTB M Ja0OpAaTOPHOTO O00OPYAOBaHMS; CPOPMHPOBAHHOCTH
IIPEJICTAaBICHUNA O METO/1AX MOJIYUYEHHUS HAyYHbIX aCTPOHOMHYECKUX 3HAHU;

7) chopMHpPOBAaHHOCT, YMEHHUSI peIllaTh pacueTHblEe 3aJadyd C SBHO 3aJaHHOW (PU3NYECKO
MOJICJIbIO, UCTIONIb3Ys (PU3WYECKHUE 3aKOHBI M MPUHLMUIIBI; Ha OCHOBE aHA/IM3a YCIIOBUS 3aa4
BbIOUpaTh (PU3UYECKYIO MOJENb, BBIACNIATH (hHU3HUECKHUE BEIHUYMHBI U (OPMYIIbI, HEOOXOIUMBIE
JUISL €€ PEIICHHs, MPOBOJUTH pacyeThl M OILICHMBATh PEATbHOCTHh TOJYYEHHOI'O 3HAYCHUS
dbusznyecKkoil  BEIMYMHBI,  pellaTh ~ KaueCTBEHHBIE  3aJaud,  BBICTpauWBas  JIOTMYECKHU
HEMPOTUBOPEUYUBYIO IIEMIOYKY PACCYKICHHUM C OMOPON HA U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHHUS;

8) chopMuUpPOBaHHOCTh YMEHHSI TMPUMEHATH TMOJYyYECHHbIE 3HAHUS JJIsi OOBSACHEHHS YCIIOBUIA
OpoTeKaHus (U3NYECKUX SBICHUM B TPUPOAE M JUId HPUHATHS MPAKTHUYECKUX pEILIeHU B
MOBCEIHEBHOM KU3HU JJIs1 0OecriedeHus1 6€30MacHOCTH MpU 00palieHny ¢ OBITOBBIMH IpUOopamMu
U TEeXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 370pPOBbsS U COONIOJCHHS HOPM 3KOJIOTHYECKOTO
MOBE/ICHNS B OKpYyXKalolled cpeae; MOHMMaHWE HEOOXOAMMOCTH TPUMEHEHHS JTOCTUKEHUI
(GU3UKU ¥ TEXHOJIOTUH JUIA PallMOHATIBHOTO MPUPOJIOTIOIb30BAHUS;

9) chopMHpPOBaHHOCTH COOCTBEHHON MO3MIMU MO OTHOLICHUIO K (HU3NYecKOor HHpopmaru,
MOJTy4aeMOM M3 pa3HbIX HCTOUYHUKOB, YMEHHUH UCIOIb30BaTh U(PPOBbIE TEXHOJIOTUHU IS TTOMCKA,
CTPYKTYPUPOBAHUS, WHTEpHpETallMM M MpPEJCTaBICHUs Yy4yeOHOM W Hay4HO-TIOMYJISIPHON
uH(pOpMalMU; Pa3BUTUE YMEHUI KPUTUUECKOTO aHaJIu3a ojlyyaeMoil nHpopmanuu;

10) oBrnageHne yMeHUSAMU pabOTaTh B TPYIIIE C BBHINOTHEHUEM DPA3IUYHBIX COLIMATIBHBIX POJIEH,
MJIAHUPOBATh PalOTy TPYIIIBI, PAMOHATIBHO PACHPEACNATh JEATEIbHOCTh B HECTaHJAPTHBIX
CUTyalusiX, aJeKBAaTHO OIEHMBATH BKJAJ KaXJIOr0 M3 YYACTHUKOB TPYIIBI B pEUICHUE
paccMaTpuBaeMoi TPOOIIEMBI

1.4. PexomeHayeMoe KOJIMYeCTBO YACOB HA OCBOEHHE MPOrPaMMbl y4eOHOI0 NpeAMeTa:
MaKCHUMaJIbHON y4eOHOW Harpy3ku oOydatomierocs 59 gaca, B TOM YHCIIe:
00s13aTeNIbHON ay TUTOPHOM yueOHOoIl Harpy3Kku oOydaromierocst 39 4acos,;
CaMOCTOSITENILHOM paboThl oOyJaromerocs 20 gacos.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOTI'O IIPEIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUIbl y4eOHOH padoThl

Bun yueOHo# padoThI

Oo6vem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 59
Oos3aTesIbHAsI Ay IUTOPHAsA yueOHas1 Harpy3Ka (Bcero) 39
B TOM YHCJIE:
IPAKTUYECKUE 3aHIATHS 12
WMHuBHUyaIbHBIA IPOESKT Hem
20

CamocrosiTesibHasi padoTa o0y4yawierocsi (Bcero)

HpomewcymouHaﬂ ammecmayust 6 d)OpM@ BbINOJIHEHUS. 3A0AHULL N0 MEXHOIO2UYECKO Kapme

yuebH020 npeomema 8 KoHye 1 cemecmpa u 3auema 8 Konye 2 cemecmpa.
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2.2. TemaTnueckuii IJIaH U cofep:kanue ydeOHoro npeamera «®U3UKA»

HaumenoBanue CoaeprxaHue sI3pIKOBOr0 MaTepuaJa, JJadopaTopHble U NPaKTHYeCcKue padoTsl, OB LeM 1ACOB YpoBensn
J1€J10B M TeM MOCTOSITeJIbHasI T YaIMUXCcs BOEHUS
a3zenno e caMoOCTOsfITeIbHasi padoTa 00y4ar c 0CBOE
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 ¢pu3uku B pOpMUPOBAHUT 5
COBPEMEHHOM Hay4YHOI KapTUHBI MHUpA, B 2
MIPaKTUYECKON AESITEIbHOCTHU JIOACH.
CamocrositenbHas pabora. CoctaBieHre OMOPHBIX KOHCIEKTOB 110 TEMaM pas3Jela. 3
Pa3zgen 2. Mexanuka Tema 2.1. Kuuemaruka
Tewma 2.2. [lunamuka 2 2
Tewma 2.3. 3aK0OHBI COXpAHEHHUS B MEXAHHUKE
[IpakTrueckue 3aHATHI 5
CamocrositensHast padora. CocTaBieHrne OMOPHBIX KOHCIIEKTOB IO TEMaM pasjiena. 3
Paznea 3. Tema 3.1. OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU
MouekyasipHasi Tewma 3.2. OCHOBBI TEPMOAMHAMUKHU 5
¢puszuka n Tema 3.3. ArperarHblie COCTOSIHUS BELIECTBA 2
TePMOJAMHAMHMKA CamocrosrenbHas padoTta. BelnoiaHeHne npe3eHTanuii, CocTaBIeHne OMOPHBIX 3
KOHCIIEKTOB 110 TEMaM pa3jiena.
Pasnea 4. Tema 4.1. DnexTpocTtaTnka
JIEKTPOAMHAMMKA Tema 4.2. IlocTOSTHHBIN AJIEKTPUUYECKUI TOK 3
Tewma 4.3. MarautHoe nosie. DJIEKTPOMarHuTHasE UHY KNS
2
[IpakTHyeckue 3aHsATUs 2
CamocrosrenbHas pabota. BeimonHenue pedepaTos, Ipe3eHTalMi, COCTaBICHHE
OITOPHBIX KOHCTIEKTOB 3
Paznea 5. Kosiedbanuss | Tema 5.1. Mmexanudeckue v 3J1€KTPOMarHUTHbIE KOJICOaHUS 4

M BOJIHBI

Tema 5.2. MexaHndeckue u SJICKTPOMAIHUTHBIC BOJIHEBL
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Tema 5.3. OnTuka

CamocrositensHas padora. [lonroroBka goknasna. 4
Paznen 6. OcHOBBI Tema 6.1. IlocTynarsl crieruaabHON TEOPUH OTHOCUTEIBHOCTH
cnennaabHoil Teopun | Tema 6.2. OTHOCUTENBHOCTh OHOBPEMEHHOCTH 9
OTHOCUTEJILHOCTH
[IpakTHYECKHE 3aHSTHSL. 2
CamocrosTenbHas pabota. M3yueHue cripaBouHO# 1 y4eOHOM TUTEpaTyphl 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. Hepenenusle npo0daeMbl aCTPOHOMHUU
[IpakTuueckue 3ansaTusi. CxemaTnuHoe nzoopaxenue ["anaktuku «MileuHbli IyTh» 3
CamocrosTenbHas pabota. M3yueHue cipaBouHO# 1 y4eOHOM TUTEpaTyphl IO TeMaM 2
pazfena, HOJAr0TOBKA OMOPHBIX KOHCIIEKTOB.
Bcero 3a roa 39 (+20 cam.) =
59

Jis XapaKTepUCTUKH YPOBHS OCBOEHHsI yUeOHOT0 MaTepuraa UCIONb3YI0TCs CleAyIoe 0003HAUCHHUS:
1. — o3HaKOMUTENBHBIN (Y3HABaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBIIOIHEHUE IEATENBHOCTH 110 00pa3ily, MHCTPYKLUHU WITH 10/1 PYKOBOJCTBOM)
3. — IPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBHITIOJITHEHHE ICATEIIbHOCTH, pPEIIeHUe MTPOOJIEMHBIX 3a71a4)
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3. YCJOBUA PEAIM3ALUU ITPOI'PAMMBI YYEBHOI'O ITIPEIMETA
3.1. TpeGoBaHusl K MUHMMAJIbHOMY MATePHAJbHO-TEXHHYECKOMY 00ecre4yeHHn 0

Ka0uner MaTeMaTH4eCcKOro u 06[1161"0 €CTECCTBCHHOHAYYHOI'0 yqeﬁﬂoro HUKJIa

Y4eOHbIil KaOWHET ISl TPOBECHUS 3aHATHI JIEKIIMOHHOTO THIIA, 3aHSATHH CEMUHAPCKOTO THUIIA,
71a00paTOPHBIX 3aHATUH, KypCOBOTO MPOEKTHPOBAHMS (BBIMOIHEHHUS KYpPCOBBIX pabdoT),
TPYIIOBBIX W WHAUBUAYAJIbHBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJISI U IMPOMEKYTOUHOU
aTTeCTalUU.

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

VY4eOHOo-HarIAIHbIe TOCOOUS O aCTPOHOMHUHU.

Crennanu3upoBaHHas MeOemb:

Pabouee mecro mpenogaBatens (CTOM M CTyJ), KOMIUIEKT CHEIHATIM3UPOBAHHOW yueOHOMH
mebenu st 00yJarommXxcsi M0 KOJIMYECTBY OOy4YaroONmMXcs, yaeOHas JOCKa, PETyINUPyEMbIi 110
BBEICOTE cToi mis jur ¢ OB3 .

TexHuveckue cpesicTBa 00yueHus:

KoMIIekT TeXHM4eCKHUX CpefiCTB 00yueHus (CUCTEMHBIN OJI0K, MOHUTOD, KJIaBUATYypa, MBIIIIb),
MYJIbTUMEAUMHBIA IPOEKTOP, IKPaH ISl MyJbTUMEIUNHOTO IIPOEKTOPA.

Hdns peanuzanmuu  yuyeOHOro  mpeaMera HeoOXOAMMO  HallMuue TOMeILleHUusl  JJIs
CaMOCTOSITEJIbHOH PadoThI.

Y4eOHbI KaOWHET JUIsl TPOBEICHUS CAMOCTOSATEIBHOW pPabOTHl CTYICHTOB, KypCOBOT'O
MIPOEKTUPOBAHUS (BBIMIOJIHEHHS KyPCOBBIX padoT).

[Tomemenue obecrmedyeHo JOCTYNIOM K HH(OPMAMOHHO-TEICKOMMYHUKAIIMOHHONW — CETH
HuTepHeT, B 2JIEKTPOHHYI0 MH(POpPMAIMOHHO-00pa3oBarenbHyo cpeny AHO BO "PXT'A" u k
AIIEKTPOHHBIM OMOJIMOTEYHBIM CUCTEMAM.

Crnenyan3upoBaHHas MeOeb:

PaGouee Mecto mpenojaBarens (CTON M CTYyJN), KOMIUIEKT CHELMAIM3HMPOBAHHOM yuyeOHOU
Mebenu, yaeOHas J0cKa, cTeiuiax (mkad) s XpaHeHHs! HAarJIsAHBIX TTOCOOMI U METOAMYECKUX
MaTepUasoB.

TexHuyeckue cpeacTBa 00yUeHHUs:

[lepeHocHOM MyJTBTUMEIUIHBIN KOMIUIEKC (MEIUAIIPOEKTOP, HOYTOYK).

IIepeHoCHOM 2KpaH HA CTOMKE ISl MyJbTUMEIUHHOTO ITPOEKTOPA.

3.2. IIporpamMHoe obecrieyeHue: 00LIECHCTEMHOE U MPUKJIAHOE IPOrPpaMMHOe
o0ecmeyeHue

Ne i/t Haumenoanue 110 PexBU3UTHI TOATBEPKIAIOIIETO
JIOKYMEHTAa

1 OmnepanuionHast  cucreMa  Microsoft | Homep nmunensun 64690501
Windows Pro Bepcuu 7/8

2 [Iporpammusii maker Microsoft Office [Homep munensun 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 MoaybHas 06bekTHO-OoprenTHpoBanHas | 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 CripaBouHO-TIpaBOBast CUCTEMA Jorosop Ne-18-00050550 ot 01.05.2018
«Koncynprant [lnrocy

3.3. UudopmanuonHoe odecriedeHne 00yueHust
Ilepeyenb pexomMeHayeMbIX Yy4eOHBIX H3AaHUi, WHTepHeT-pecypcoB, IONOJHUTEIbHOMI
JUTEPATYpPbl

OcHogHble uUCMOYHUKU:

I'mazoBa, JI. I1. ®usuka. DnexTpoauHamuka: yueOHoe nmocoodue: [16+] / JI. II. I'na3oma, P. X.
Harxyxesa, JI. b. Kpunp ; Cankr-IletepOyprckuil rocyjapcTBEHHBIM arpapHblii YHUBEPCUTET
(CIIoI'AY). — Canxrt-Ilerepoypr : Cankr-IletepOyprckuil rocygapCcTBEHHBIM —arpapHbIi
yauBepcuter (CIIGI'AY), 2022. — 94 c. : un. — Pexum poctyna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=690550 (mara oOpamenus: 23.02.2023). —
bubnuorp. B kH. — TEKCT : 2JIEKTPOHHBIH.

['mazoBa, JI. 1. ®usuka. Mexanuka u MonekyisipHas ¢usuka: yuyeOnoe nocoodue: [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 moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=690614 (mara oOpamenus: 23.02.2023). -
bubnuorp. B kH. — TEKCT : 37€KTPOHHBIH

Jononnumensvnovle ucmounuKu:

Octposckuii, H. B. Teopust orHocurensHoctu / 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

Cogpemennbvie npogpeccuonanvnvie 6azvl OGHHBLIX U OUOILOMEUHBIE 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 cnpagoyHasn aumepamypa

[TyGnukanuy B IepuoAMYECKUX U3AaHUAX 110 JUCITUTUTMHE

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

KouTponp u oleHKa pe3ylbTaToOB OCBOEHUS Y4YEOHOro mpeaMeTa OCYIIECTBIISIETCS
MpernojiaBaresieM B TIPOLIECCE TPOBEICHMS MPAKTHUYECKUX 3aHATUH M CHUCTEMaTUYECKOU
IIPOBEPKHU YPOBHS CHOPMUPOBAHHOCTU 3HAHUN U YMEHUIN 00y4daroIuxcsl.

VY4eOHbI IUIaH MpeanojaraeT HTOTOBYH aTTECTALUIO,

IpOBOIUMYIO B (opme

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

Pe3yabTaTnl 00yyeHus
(ocBOEHHBbIE YMEHHUSI, YCBOCHHbIEC 3HAHHUSA)

®opMbl 1 METOABI KOHTPOJISI U
OLIEHKH Pe3yJIbTAaTOB 00yUeHusl

B pesynbrare wuzydeHus y4deOHOro NpeaMeTa CTYIEHT
JTOJIKEH:

1) uMeTh TUpeACTaBICHHE O POJM M MecTe (GHU3MKH U
ACTPOHOMUU B COBPEMEHHOW HAy4YyHOW KapTHHE MHpA,

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

TEXHHYECKOM DPa3BUTHH, poyin pu3uku B (GopMHUpOBAHUHU
Kpyro3zopa u (QyHKIHOHATHHOH TPaMOTHOCTH 4YelOBeKa
JUTSL PEIICHUS TPAKTHYCCKHUX 3a]1a9;

2) yMeTh pacro3HaBaTh (HU3MUYECKHE SBICHHS (TPOIECCHI)
U OOBSICHATH MX HA OCHOBE M3YUYCHHBIX 3aKOHOB;

3) BIageTh  OCHOBOIOJATAIOMIMMH  (DU3MUYECKUMU
MOHSATHSIMA W BEIMYMHAMH,  XapaKTEPU3YIONTUMHU
dbuznyecKkue MPOIECCHl; BIAJACHHE OCHOBOIOJIATAIOIINMHU
ACTPOHOMUYECKUMU MOHITHUSIMH, MO3BOJIAIOIIUMU
XapaKTepU30BaTh MPOIIECCHI, TPOUCXOIAIINE HA 3BE3/1aX, B
3BE3HBIX CHCTEMaX, B MEXKraJaKTUYeCKOW cpeie;
JIBIKEHHE HEOECHBIX TeJ, IBOJIIOINIO 3Be3]] U BeceneHHol;

4) BnafeTh U3YYEHHBIMU 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOPHUSMH; HUCIOJIE30BATh 3aKOHBI U 3aKOHOMEPHOCTH TIPU
aHanm3e PU3NIECKUX SBICHUI U MPOIECCOB;

5) yMeThb yYHTHIBaTh TPAHHIBI MPUMEHEHUS HW3YYCHHBIX
buznuecKux Mojiesei: MaTepuagbHas TOUKa,
WHEpIHaIbHAs CHCTeMa OTCUeTa, HJICATBHBIN Ta3; MOJIEIH
CTPOEHHS Ta30B, JKUJIKOCTEH W TBEPIBIX Tel, TOUYCUHBIH
IIEKTPUICCKUH 3apsi, sJIepHAs MOJICNIb aTOMa, HYKJIOHHAs
MOJIeJIh ATOMHOTO sJIpa MPH pelieHn: (PU3ndeckux 3aaad;

6) BJIaJETh OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHMS,
UCIIONIE3YEMBIMHU B (DU3HKE,;

7) yMeTh pemiaTh pacueTHbIE 3aJa4yd C SIBHO 3aaHHOM
bu3NYECKO MOJIENbI0, UCTIONB3YS (PU3MUECKHe 3aKOHBI U
TIPUHIIAITEI; HA OCHOBE aHAJIM3a YCIIOBUS 33J1a49H BIOUPATH

Dopmbl U MemoObl KOHMPOAs U
OYEHKU pe3ylIbmamos 00y4eHuUs
npeocmasiieHvl 8
MEXHOI02UYECKOU 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

(U3HYECKYIO MOJIEINb, BBIICIATh (PU3NUECKIEC BETUYHHBI U
dbopMyIbl, HEOOXOIUMBIE I €€ peIIeHUs, MPOBOIUTH
pacueThl M OLIEHUBATh PEATBHOCTH MOYYEHHOTO 3HAYCHUS
¢bu3nyecKoil BEIMYMHBI; pellaTh KaueCTBEHHbIE 3aJaud,
BBICTpauBasi JIOTHYECKH HEMPOTUBOPCUUBYIO IICTIOUYKY
paccykJIeHUH ¢ Omopol Ha H3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

8) yMeTh TPUMEHATh MOJYYEHHBIC 3HAHHUS  JUIS
00BSICHEHUS YCIIOBUH MPOTEeKaHUs (PU3HUECKUX SBICHUN B
OpUpOAEe W AN TPUHATUS NPAKTHUECKUX PEUICHUH B
MOBCETHEBHOM JKM3HU 11 oOecrieyeHusi 0e30MacHOCTH
npu  oOpamieHHH ¢ OBITOBBIMH  mpuOOpamMu |
TEXHHYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 30POBBS M
COONIOACHHUSI HOPM  DKOJIOTUYECKOTO  TOBEJCHHS B
OKpY’KaIOIIEeH cpene
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