AHHOTanus K padodeil mporpamme no aucuumuiude OY]1.06. ®usuka.
ba3oBblll ypoBEHB

dbopma 00yueHust — o4Hast

Kypc — 1

cemectp — 1, 2

MakcHUMallbHasi yueOHast Harpys3ka, 4 — 95
BCero, 4 — 95

B TOM YHCJIE:

TeopeTudeckoe ooydenue, 4 — 39
MPAKTUYECKUE 3aHATUS, U4 — 56

npyras ¢dopma KoHTpous — 1 cemecTp
3a4eT C OLIEHKON — 2 ceMecTp

Mecro nucunminnsl B ctpykrype IIICC3
VYyeOHas gucuuiuimHa «@Pu3MKa»  SABIAETCA  y4€OHBIM  MPEIMETOM
o0si3aTeNnbHON MPEIMETHOM obsactu «MaremaTuku 151 oO1ue
ecTecTBEeHHOHayuyHble yueOHble LUKy OI'OC cpeanero oOuiero o0pa3oBaHusl.
B yueOnpix mnanax IIIICC3 yuebnas auciurimHa «®Du3nka» BXOJUT B
COCTaB 00s13aTeNbHBIX 00I1e00pa30BaTENbHBIX IUCLUUIIINH, U3y4YaeMbIX HA YPOBHE
CpeaHero oo1ero 0opa3oBaHusl.

eaun u 3aa1a4u y4e0HOI JUCHUIJINHBI

PaGouast mporpamMmma yueOHON IUCHUTLINHBI «PU3MKA» OPUESHTUPOBAHA HA
JTOCTHKECHUE CIICAYIOMMNX HeJIen:

1) dopMupoBaHUE UHTEPECA U CTPEMIICHUST 00YJArONINXCSI K HAYIHOMY
W3YyYCHUIO TPUPOABL, PA3BUTUE UWX HWHTEIUIEKTYaJbHBIX H©  TBOPYECKHX
CHOCOOHOCTEN;

2) Pa3zBuTne mnpencraBieHHMi O HAYYHOM METOAE TMO3HAHUA U
(hopMUpOBaHUE UCCIIEIOBATEIILCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

3) DopMHUPOBAHME HAYUYHOTO MUPOBO33PEHUS KaK pe3ybTara U3yUYCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKU;

4) dopMHUpoBaHUE YMEHHH OOBICHATH SBICHHS C HCIOJIB30BAHHEM
(bU3UYECKNX 3HAHUNM U HAYYHBIX JI0KA3aTeIbCTR;

5) dopMupoBaHUE MPEACTABICHUNA O pOIU (U3UKKA IS Pa3BUTHS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

B xoxe ocBoeHus 0011e00pa3oBaTENBHOTO MHUKJIA JUCIHUIUIAH MPOTPAMMBI
MOJIFOTOBKU CHEIMATIMCTOB CPEAHETO 3BeHa (POPMHUPYIOTCS:

JIMYHOCTHBIE Pe3yJabTaThl

1) rpask1aHCKOro BOCHUTAHUS: C(HOPMUPOBAHHOCTh IPAKIAHCKON MOZHUIIMH
00y4aromnierocsi Kak akTUBHOT'O M OTBETCTBEHHOI'O YJIEHA POCCUHCKOro OOILECTBA;
OPUHSTHE TPaJAULIMOHHBIX 0011e4eI0BEYECKUX I'YMaHUCTHUYECKHUX U
JEMOKPaTUYECKUX LEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO IEATEIBHOCTH B



UHTEpecax TpaXKJaHCKOro oO0IlecTBa, YydYyacTBOBaTh B CaMOYIPAaBIECHUU B
0o0pa30BaTeIbHON OpraHu3allii; yMEHHE B3aUMOJICHCTBOBATh C COL[MAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C MX (YHKUHMSAMH M Ha3HAYE€HUEM; F'OTOBHOCTH K
T'YMaHUTapHOM U BOJIOHTEPCKOMN AECATEIbHOCTH;

2) [aTpUOTHUYECKOr0 BOCHUTAHUSA: C(OPMUPOBAHHOCTH POCCUICKOMN
IPaXJAHCKOM  MJIEHTUYHOCTH, NATPUOTU3Ma; LIEHHOCTHOE OTHOILIEHHE K
rOCyJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSM POCCUUCKHX YYEHBIX B 0O0JaCTH
(UBHUKY U TEXHUKE;

3) IYXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS: c(OpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMsI, STUYECKOIO IOBEACHUSA; CIIOCOOHOCTh OLICHUBATh
CUTYallMI0 W NPUHHMATH OCO3HAHHBIC PELICHUS, OPUEHTHPYSICh HA MOPAJBHO-
HPaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YYEHOTIO;
OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 5cTeTHYECKOro BOCIIUTAHUS: 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAs
ACTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIEro (PU3UUYECKOM HAyKeE;

5) TpymoBOro BOCHUTaHMS: HUHTEpEC K  pa3au4HbiM  cdepam
npoeCCUOHANILHON JIeSITEIbHOCTH, B TOM YKCJIE€ CBS3aHHBIM C (DU3UKOU U
TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymied mpodeccun u
peanu30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI; TOTOBHOCTh U CIIOCOOHOCTH K
0o0pa30oBaHHUIO U CaMOOOpa30BaHUIO B 00ylacTH (U3MKKM Ha MPOTSHKEHUHM BCEH
KU3HU;

6) DSKOJOTMYECKOrO0 BOCHUTAHMS: C(HOPMHPOBAHHOCTh 3KOJOTUYECKOU
KyJIbTYpbl, OCO3HAaHHE TIJ00AJIBHOTO XapakTepa OSKOJOTMYECKHX MpoOseMm;
IUIAHUPOBAHUE W OCYIIECTBICHUE JCHCTBUM B OKPYXKAKOWIECH Cpelle Ha OCHOBE
3HAHMUS LEJIeM YCTOMYMBOIO pa3BUTHS 4elioBedecTBa; Pacmumpenue orbita
JESATENBHOCTH SKOJOTMYECKON HAIPaBIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUUI
no usmke;

7) LIEHHOCTM HAay4YHOro MO3HaHUA: CPOPMUPOBAHHOCTb MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DAa3BUTHUA (PU3MUECKOW HAYKH;
OCO3HAHHME LEHHOCTH HAy4YHOW NIEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YyUEHUS
(GU3MKKM  OCYIIECTBISATH MPOEKTHYI0 U  HCCIENOBATEIbCKYIO JI€ATEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

MeTanpeAMeTHbIe Pe3yabTaThl

1) ucnonp30BaHUE pa3IMUYHBIX BHUJOB IO3HABATEJIBbHOM NEATEIBHOCTH IS
pemieHuss (u3MUECKUX 3aJady, TNPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOnroIeHUs, ONKCAHUS, U3MEPEHUs, SKCIIEPUMEHTA) JJI1 U3YUEHUS PA3IUYHBIX
CTOPOH OKPYXarUIEN JTEUCTBUTEIBHOCTH;

2) WCTONb30BAaHHE OCHOBHBIX HMHTEJUIEKTYaJbHBIX OIEpallfii: MOCTaHOBKU
3agaun, (pOpMyIHpOBAaHUS THIIOTE3, aHAIN3a M CHHTE3a, CpaBHEHUs, 0000IIeHNs,
CHUCTEMAaTH3allNH1, BBISIBJICHHUS PUYMHHO-CIICJICTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB,
dbopMyIMpOBaHUS BBIBOJOB ISl M3YYEHHs] Pa3IMYHBIX CTOPOH (UBNUYECKUX
OOBEKTOB, SBICHHWI W TIPOIECCOB, C KOTOPHIMH BO3HHUKAE€T HEOOXOIWMOCTH
CTaJIKUBAThCA B MpodeccuoHanbHOU chepe;



3) yMeHHEe reHepUpoBaTh UACH W OINpPENeNaTh CPEJCTBA, HEOOXOAUMBIC IS
WX pealin3alliy;

4) yMeHHME WUCIHOJIb30BaTh PA3IUYHbIE MCTOYHUKU JUIsI TOJYy4YEHUS
(u3nyeckoil HHPpoOpMaLUY, OLIECHUBATh €€ JOCTOBEPHOCTD;

5) yMeHHe aHAJIMU3UPOBATh M MPEJACTABIATH HHPOPMAIUIO B Pa3TUUHBIX
BUJIAX;

6) yMmeHue MyOJIMYHO TPEACTABIATH  pe3yJbTaThl  COOCTBEHHOIO
UCCJIEJIOBAHUS, BECTH JUCKYCCUH, JOCTYITHO U TAPMOHUYHO COYETasl COJICp)KaHUE
1 GOopMBI IIpeICTaBIsIeMON HH(OPMAIUY;

NnpeaMeTHbIe pe3yJabTaThl

1) B mporecce u3yuenus kypca Kypca (usuku 6azoBoro ypoBHs B 10
KJ1acce 00yJaronuiicss HAy4YnuTCS:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKU B (DOPMUPOBAHHH
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOACH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS H3YyYCHHBIX (U3UYECKUX MOJCINIECH:
MaTepuaibHas TOUKa, MHEpLHUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPAOE TEIIO,
WJICATbHBIN Ia3, MOJECIA CTPOCHUS Ta30B, KUAKOCTEN U TBEPABIX TEI, TOUECYHBIN
AIEKTPUUECKUI 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (U3HUECKHUE SBJICHUS (MPOLECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUHM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  NPSMOJIMHEHHOE
IBW)KEHHE, CBOOOJHOE TMaJeHHE TeJ, MABI)KEHHE [0 OKPY)KHOCTH, HHepLus,
B3aumojencTeue Ten, nuddysus, OpOyHOBCKOE NBIKEHHUE, CTPOCHHUE KUIAKOCTEH
1 TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJ IPU HArpeBaHUH (OXJIAXKICHUH ), TETTIOBOE
paBHOBECHE, MCIIAPECHHE, KOHICHCALWs, IUIABICHUE, KPUCTAILIM3ALus, KUIICHUE,
BJIAKHOCTH BO3/lyXd, NOBBIIICHUE JABJICHNS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
COCyzle, CBSI3b MEXAY IIApaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCax,
ANEKTpU3anus TEJl, B3aUMOJEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHMYECKOE JIBJKEHHE, UCIONb3YS (PU3UUYECKUE BEIIUYUHBI:
KOOpJAMHATa, MyTh, IMEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
UMITYJIbC T€Ja, KUHETUYECKAsl YHEPTUsl, OTCHIMAIbHAsA SHEPTUs, MEXaHUYEeCKas
paboTa, MexaHu4ecKasi MOIIIHOCTb;

IpY ONMHMCAHUK TPABWIBHO TPAKTOBATH (DU3MUECKHI CMBICI HCHOIB3YEMbIX
BEIIMYMH, WX OOO3HAYCHHS W EIUHUIBI, HAXOIUTh (OPMYIbI, CBS3BIBAIOIIHE
TaHHYI0 (GU3HYECKYIO0 BEIMUUHY C IPYTUMH BEIIMYNHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JN W TEIUIOBHIC SIBJICHUS,
UCIONB3Ysl (M3MUYECKHWE BETUYMHBI: JaBIICHHWE Tas3a, TeMIepaTrypa, CpemaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOIO JBMKEHHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI 3HEprusi, padbora rasa,
KO3((PUIIMEHT MOJIE3HOT0 AEHCTBUS TEMJIOBOTO JIBUTATENS;

IpU OMHCAHUM MPaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICT UCIOJIb3YEMbIX
BEJIMYMH, WX OO0O3HAUCHUs] W EIUHMIIbI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIMYUHAM;



OMMUCBHIBATh  WU3YyYECHHBIE  DBJIEKTPUYECKHME  CBOMCTBAa  BelleCTBA U
ANEKTPUYECKUE sABJICHHUS (TIPOIECCHI), MCHONB3YS (U3UYECKUE BEITMYMHBIL:
ANEKTPUUYECKUI 3apsiji, JIEKTPUUYECKOE MOJIEe, HAMPSKEHHOCTh MOJISI, MOTEHIMAT,
Pa3HOCTh MOTEHIUAJIOB,;

MPU OMKCAHUU MPABWIBHO TPAKTOBATH (PU3NUYECKUN CMBICI MCIOJIb3yEMBbIX
BEJIMUMH, UX OO0O3HAYEHUsS] W EIUHUIIbI; YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3HYECKYH0 BEJIMYMHY C JPYTMMHM BEJIWYMHAMH; aHAJIU3HPOBATh
(u3uYecKre MpoLECChl U SBJICHUS, UCTIONB3Ys (PU3NUECKUEe 3aKOHBI U MPUHITUIIBL:
3akOH BcemupHoro tsarorenus, I, II m Il 3axkonsl HbproTOHA, 3aKOH COXpaHEHUs
MEXaHWYECKON 3HEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHUUII CYNEPIO3UIINU
CWJI, TMPUHIMI PABHONPABUS HMHEPIHUAIBHBIX CHCTEM OTCUETA, MOJEKYJSIPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, Ta30BbIE€ 3aKOHBI, CBSI3b CpEAHEN
KHHETHYECKOW DHEPruM TEIUIOBOTO JBIDKCHHS MOJIGKYJ C  aOCONIOTHOM
TEMIIEpAaTypoOM, MEPBBIA  3aKOH  TEPMOJMHAMUKH, 3aKOH  COXPAHEHUS
ANEKTpUYECKOro 3apsiia, 3akoH KyloHa, mpu 53ToOM pa3nuyaTh CIOBECHYIO
(hopMyJIMPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAXKEHHE W YCIOBUS (TPaHULIBI,
00J1acTH) NPUMEHUMOCTHU; OOBSICHATH OCHOBHBIC TMPUHIIUIBI JEHCTBUS MAaIlIVH,
MPUOOPOB U TEXHUUECKUX YCTPOUCTB;

pazniuyath YCJIOBHUS UX O€30MaCHOr0 MCIOJIb30BAHUS B IOBCEIHEBHOM
YKU3HH, BBITOJIHATh AKCIEPUMEHTHI MO HMCCIEAOBaHUIO (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIMOJb30BAHUEM IMPAMBIX, U KOCBEHHBIX HM3MEpPEHHi, MpPU ITOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Yy4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT U
(GbopMyITUpOBaTh BBIBOJBI, OCYIIECTBISATh TMPSIMbIE U KOCBEHHBIE H3MEpPEHHUS
(bu3HYeCKNX BEIWYWH, NMPU 3TOM BbIOMpATh ONTHUMAJIbHBIA CIOCOO M3MEPEHHS H
HCIIOJIb30BaTh U3BECTHBIE METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEOBAaTh  3aBUCHUMOCTH MEXKAYy (U3HYECKUMH  BEITUYMHAMHU  C
WCIIOJb30BaHUEM TMPSMBIX H3MEPEHHI, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpOBaTh pe3yJIbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3MUECKUX BEJIUYMH B
BHUjie Tabnul W rpaduKoB, JeNaTh BBIBOJBI IO pe3yjibTaTaM HCCIEIOBAHUS,
coOmoaTh TpaBuiia 0O€30MacHOr0 TpyJa MpU MPOBEICHUH HCCIEAOBAaHUN B
paMKax ydeOHOTro DKCIEepUMEHTa, Y4eOHO-HCCIEIOBATEILCKOM U MPOCKTHOU
JESTENBHOCTA C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1ab0OpPaTOpPHOTrO
000opyI0BaHUS;

pemarb pacuéTHhIE 3a/ladyd C SBHO 3aJlaHHON (PU3WYECKON MOJIEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJja4H
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoauMbIe NJisi €€ PEIICHUs, TMPOBOJAUTH PACUETHl M OICHUBATH PEaTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PM3UUECKOU BEIIMUNHBI,

peuath KaueCTBEHHbIC 3a/1auu: BBICTPauBAaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO 1IETIOYKY PACCYXKJICHUH C HCIOJIb30BAaHUEM H3YUYECHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SBJICHUMN; UCIIOIB30BaTh NPHU PEIICHUU
y4eOHBIX 3a7a4 COBPEMEHHbIe HWH(POPMAIIMOHHBIE TEXHOJOTHM JJIS TOMCKA,
CTPYKTYpUPOBAaHMS, HWHTEpIpPETAllMM M TPEACTaBIeHUS Y4yeOHOW U Hay4dHO-
NOMyJISIPHON MH(MOPMAIUK, MOJTYUYEHHON U3 Pa3IMYHBIX UCTOUYHUKOB, KPUTUUECKH



aHAM3UPOBATh TOJydYaeMyl0 HH(POpPMALUIO; TPHUBOJIUTH TPUMEPHI BKJIA/aa
POCCHICKUX W 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSCHEHUE
IIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCITI0JIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HKE B MOBCEAHEBHOM KU3HU
Uit obecnieyeHusi 0e30MacHOCTU MpU 00palieHUuH ¢ NTpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMM, NIl COXPAHEHHUS 370POBbS U COOMIOAEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

pabotaTh B TpyHNe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYyMIbl, PAIMOHAIBHO pACHpeNesTh OOSI3aHHOCTH W
IUTAHUPOBATh JCSATENBbHOCTh B HECTAHJAPTHBIX CHUTYallUsAX, OLEHUBATH BKJIAJ
Ka)KJIOTO M3 YYaCTHUKOB IPYIIIBI B PEIICHHE PACCMATPUBAEMON TTPOOIIEMBI.

2) B mporecce u3yuenus kypca kKypca (usuku 6a3oBoro ypoBHs B 11
KJ1acce 00yJaronuiicss HAy4YnuTCS:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKU B (DOPMUPOBAHHH
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIIBHOCTU IIIOAEH, LEIOCTHOCTh U €IMHCTBO
(u3HYeCcKOl KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJCNICH:
TOYEYHBIN 3JIEKTPUUECKUH 3apsij, JIy4Y CBETa, TOUCUHBIM UCTOYHHMK CBETA, EpHAas
MOJIeTIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOIO sifjpa MpHU pelieHuHu (HU3NUYECKUX
3a/lay, pacrno3HaBaTh (pU3NUECKHUE SBIECHUS (ITPOLIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HKHU: IJIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJJIEKTPOMArHUTHAas WHIYKIWS, JEHCTBUE MArHUTHOTO TIOJNS Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMIACS 3apsij, AJIEKTPOMarHUTHBIE KOJeOaHUS |
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTepdepentmsa, audpakuus W TONApHU3AIMS  CBETa, JHCIEPCUS  CBETa,
dboroanexTpudeckuit 3pdext (porordpdekT), cBeTOBOE /1aBieHUE, BOSHUKHOBEHHE
JUHENYaToro CHeKTpa aToMa BOJOpPOJA, €CTECTBEHHas M HMCKYCCTBEHHas

PAaaAOAKTUBHOCTD,
OIMMCBIBATb HU3YUCHHBIC CBOMCTBA BCIICCTBA (SHCKTPI/I‘I€CKI/I€, MAarHuTHBIC,
OIITHYCCKUC, QJICKTPHUYCCKYIO MMpOBOAUMOCTD Pa3INYIHbIX cpezl) u

DIIGKTPOMATrHUTHBIC SIBICHUS (MPOILECCHI), HCIONB3YSd (U3NYCCKUE BEITUYHHBIL:
AJIEKTPUYECKUI 3apsijl, CHJa TOKA, DJIEKTPUYECKOE HAIMPSIKEHHE, JICKTPHUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHIYKIMS MAarHUTHOTO TMojsi, cwia Awmmepa, cwia JlopeHra, WHIYKTHBHOCTb
KAaTYIIKA, YHEPTUs DJIECKTPUYECKOTO M MArHUTHOTO IIOJIEH, TIEPHOJ] U YacTOoTa
KojeOannii B KoJieOATEeIHbHOM KOHType, 3apsii W Cuja TOKa B MpoIlecce
TAPMOHUYECKAX DJICKTPOMArHUTHBIX KoJieOaHWi, (OKYyCHOE pacCTOSTHUE U
ONTHYECKAs CWJa JIMH3BI, MPU ONHCAHWHM TPABUIBHO TPAKTOBATH (PU3HMUECKHMA
CMBICIT HWCIIOJIb3yEMBIX BEIWYMH, WX OOO3HAYCHHWS W CIAWHMIIBI, YyKa3bIBaTh
GOopMyJBI, CBS3BIBAIONIME JAHHYIHO (PU3WYECKYI0 BEIUYUMHY C JAPYTHMH
BEJIMIMHAMU;

OMKCHIBATh M3YyYCHHBIC KBAHTOBBIC SIBJIICHWS W IPOIECCH, HCIOJIb3YS
buznyecKrue BEIMYUHBL: CKOPOCTh SJCKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI H



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO]T MOTypaciaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICIT
WCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W CIUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIINE JIAaHHYIO (U3MUECKYI0 BEIWYWHY C JPYTMMH BEJIUYHHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUIMHBL,

aHaAIM3UPOBATh (PU3NUECKUE MPOIIECCHl U SIBICHUS, UCTIONB3YS (PU3MUECKUE
3aKOHBI M MPUHIMIBL: 3aKOH OMa, 3aKOHBI MTOCIIE0BATEILHOTO U MapalIeIbHOTO
COCMHECHMsI TPOBOAHHUKOB, 3akoH Jxoyms—JIeHma, 3akoH SJIEKTPOMarHUTHOU
UHAYKIIUHU, 3aKOH MPSIMOJIMHEHHOT0 pacpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITEHa mns pororddekra,
3aKOH COXPAHEHHS DHEPTUH, 3aKOH COXPAHCHMSI MMITYJIbCA, 3aKOH COXPaHEHHS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHsI MAacCOBOTO 4MCIIa, MOCcTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pa3indaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOEC BBIPAKEHUE W YyCIOBUA (TpaHHIIBI, OOJACTH)
MPUMEHUMOCTH; OTIPEICIIATh HAMPABICHNE BEKTOpAa WHAYKIIMH MAarHUTHOTO TTOJIS
MPOBOJHMKA C TOKOM, CHJIbl Amniepa u cuiibl Jlopenia;

CTPOUTh M OMNHCHIBATH H300pa)KEHHE, CO37AaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOW JMH30#, BBIMOJHATH SKCIEPUMEHTHl MO HCCISAOBAHUIO (PU3UUIECKHUX
SIBJICHWIA ¥ TIPOIIECCOB C MCIOJB30BAHUEM MIPSAMBIX, U KOCBEHHBIX H3MEPEHUI: MTPU
3TOoM (hopMyupoBaTh MpoOJIEeMy/3a/lady W TUIOTE3y Y4eOHOIro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 TMPEUIOKEHHOTO O0OpYIOBaHUS, IMPOBOJUTH OMNBIT U
(GbopMyIUpOBaTh BBIBOJBI, OCYIIECTBISATh MpPSIMble U KOCBEHHBIE H3MEpPEHHUS
(Gu3HYeCKNX BEIWYWH, NMPU 3TOM BbIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHHS U
UCIOJIb30BaTh  M3BECTHBIE  METOJbl OLEHKH MOTPEIIHOCTed  H3MEpeHUil;
MCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEIIMYUH C KCIOJIB30BAHHEM TMPSIMBIX
W3MEPEHUIA: TP ITOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH DPE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BHUAC TAOMUIl U TpaduKoB,
JieNIaTh BBIBOJBI MO PE3yJIbTaTaM MCCIIEIOBAHNUS;

co0JroaTh MpaBuia 0€30MacHOro TpyAa NpH MPOBEICHUHN HCCIIEI0BaHUN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HMCCIEeNOBATeNbCKOH M TMPOEKTHOU
JESITENFHOCTA C WCIOJB30BaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
o0opyI0BaHUS;

pemarb pacuéTHblEe 3aJayud C SBHO 3a/laHHOM (PU3WYECKON MOJIEINbIO,
UCTIOJIb3Ysl (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3a]ja4u
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIICIATh (PU3NYECKHUE BEIWYUHBI U (HOPMYIIBI,
HE0OXoauMbIe NJisi €€ peIlIeHUs, MPOBOAUTh PACUEThl M OIICHUBATH PEaTbHOCTD
MOJIYYCHHOTO 3HA4YCHHS (DU3MYECKOW BEIIMYWHBI; peliaTh KauyeCTBEHHBIE 3aJladyu:
BBICTPAWBaTh  JIOTHYECKH HEMPOTHBOPECUMBYIO  IIETIOYKY  PACCYXKICHUU C
MCIOJIb30BAaHUEM H3yUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3HUUECKUX SBICHMUIA;

UCIIONBb30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIJIS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAINH
Y TIPECTaBIICHU YYEOHOU M HAay4YHO-NOMYJSIpHOU MH(POpMaLUU, MOJTYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUUYECKH aHATM3UPOBATH MOTyYaeMy0 HHPOPMAIIHIO;
OOBSCHATh TPHHIMIIBI JICHCTBHUS MAaIluH, TPHOOPOB M TEXHHUYECKUX YCTPOMCTB,
pasznuyaTh yCJIOBUS HMX O€30MaCHOr0 MCHOJb30BAHMS B TOBCEIHEBHOW >KU3HU;



MPUBOJUTHh TPUMEPHI BKIAJa POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOMIETO MHUpa, B pPa3BUTHE

TCXHUKHU U TGXHOJ’IOFHﬁ;

MCIIONIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KMU3HU
Uit obecnieyeHusi 0e30MacHOCTU MpU 00palieHUuH ¢ NTpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBaMH, ISl COXPaHEHUS 3I0POBbS U COOMIOCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTath B TpyMIE C BBHINOJHEHHEM Ppa3IUYHBIX COIMAIBHBIX pPOJEH,
IUIaHUPOBAaTh Pa0OTy TIpyNIbl, PALUOHAIBHO pacHpeiessiaTe OOA3aHHOCTH WU
IUIAaHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CHUTyalUsiX, OLIEHUBATh BKJIAJ
KaX/10r0 U3 yUYaCTHUKOB I'PYIIIIbI B pEIICHUE pPacCMaTpUBaeMON IPOOIIEMBI.

TpeGoBaHus K pe3yJibTaTaAM OCBOCHHS IV CIUILINHBI

Ko u HaumMeHoBaHue
¢opmupyeMbIX KOMIIETeHIHU

PesyanaTu OCBOCHHUSA TUCHUIIJIHHBI

Oo0mue

JAucuuninnapuelie (MpeaMeTHbIE)

OK 0l. Bsibupath  CrmocoObl
petieHus 3aaa4 IpodheCCUOHATBHOM
JIESITENLHOCTH  MPUMEHHUTENBHO K
a3 IMYHBIM KOHTEKCTaM

B wactu TpyZOBOTO BOCHIHTAHUS: -
TOTOBHOCTb K TpyHdy, OCO3HaHHE
LIEHHOCTH MacTepCTBa,
TpynoiaoOue; - TOTOBHOCTH K
aKTUBHOM JIeATeIIbHOCTH
TEXHOJIOTHYECKOM W  COUMaTbHON
HaIpaBJIEHHOCTH, CIOCOOHOCTH
WHULIMMPOBATh, IUIAHUPOBATh U
CaMOCTOSITENIbHO BBITIONHATH TaKyIO
JIeATEIIbHOCTB; HHTEpEC K

Ppa3THIHBIM chepam
MpoeCCHOHATBHON  JIeATEBHOCTH,
Osnaznenne YHUBEPCATbHBIMH
y‘-leGHI)IMI/I I1I03HaBAaTCJIbHBIMU
JEHCTBHUSAMU: a) 0azoBble
JIOTHYECKHE JEeUCTBUS: -
CaMOCTOSITENIbHO (hOPMYJIHPOBATh M
aKTyaIn3UpOBaTh npobiemy,
paccMaTpHBaTh €€ BCECTOPOHHE; -
yCTaHABJIMBATh CYIIECTBEHHBIN
NpU3HAK WIM  OCHOBAaHHA  JUIA
CpaBHEHUs,  KilaccupuKauuu U
0000IIeHNs; - ONpeneNnsaTh Ienn

JEATENBbHOCTH, 3aJaBaTh NapaMeTpPhl
U KPUTEpUH WX JIOCTIDKEHUS; -
BBIABIATE ~ 3aKOHOMEPHOCTH  H
MIPOTUBOPEYHS B PACCMAaTPHUBAEMBIX
SIBIICHUSIX; - BHOCUTh KOPPEKTHBHI B
JeSTEIbHOCTb, OLICHNBATh

- chopmupOBaTh MpEACTABICHUS O

porm W MecTe  QHU3MKH W
aCTPOHOMUH B COBPEMEHHOI
HAayyHOM  KapTHHE  MuUpa, O

cucTteMoo0Opasylomieil poinn (QU3UKH
B Ppa3BUTHM €CTECTBEHHBIX HAaYK,
TEXHUKU u COBPEMEHHBIX
TEXHOJIOTUHM, O BKJIAJE POCCHUHUCKHUX
1 3apyOeXHBIX yUYEHBIX-(DU3UKOB B

pasBUTHE  HAYKH; NOHUMaHHe
¢bu3mIecKoi CYITHOCTH
HaOJII0JaeMBIX SIBJICHUH
MHUKpPOMHDA, MaKpoMHpa u
Meramupa; MOHMMaHHE poiu
aCTPOHOMHHM B IPaKTHYECKOH
JeATEeIbHOCTH YenoBeKa u

ﬂaﬂbHeﬁLHeM HaYy4YHO-TEXHUYCCKOM

pasBUTHH,  ponH  (GH3MKH B
(dhopmMupoBaHUT Kpyro3opa u
(YHKIIMOHAIBHON IrPaMOTHOCTH
YeJoBeKa JUISt pemeHus
MPaKTHYECKUX 3aj1ay; -
chopMUpOBAaTH  YMEHHSI  pelIaTh

pacueTHbIe 3a/lauM C SIBHO 3aJaHHOM
(GU3NYECKOH MOJENbIO, HCIOIb3YS
(bu3nYecKue 3aKOHBl M MPHHIMIIBL;
Ha OCHOBE aHAIW3a yCJIOBHS 3aJa4d
BBIOMpaTh  (PU3MYECKYI0  MOJIENb,
BBIJICIIATE (PU3NYECKUE BEITMYMHBI U

COOTBETCTBHE pE3yJbTaTOB LM, | GOpPMyJbl, HEOOXOAUMBIE MId e
OLICHUBATh PUCKU  TIOCIEACTBUIl | pelieHHs, NPOBOAUTH pacueTsl U
JEATENbHOCTH; - pa3BHUBaTh | OLIEHUBATH peanbHOCTh
KpeaTHBHOE MBIIIUICHHUE IIPU | TOJYYEHHOTO 3HAYCHHsI (PU3UUECKOI
pELICHNN JKU3HEHHBIX TpoOseM ©O) | BeNWYMHBI; pemarbh KadeCTBEHHBIC
6azoBble WCCIIEOBATEIbCKUE | 33a4M, BBICTPAWBas  JIOTHYECKH
JeHcTBUA: - BIAfeTh HaBbIKAMHU | HEPOTHUBOPEUYHUBYIO LIENOUKY
y4eOHO-HCCIIeI0BATETBCKOM U | pacCyXJIEHHH ¢  omopoil  Ha
MIPOEKTHOM JEeSITeIbHOCTH, | U3yUCHHBIC 3aKOHBHI,
HaBBIKAMU pa3pelieHus] TNpoOieM; | 3aKOHOMEPHOCTH U (HU3HYEeCKue
BBIBIIATh TPHYMHHO-CIICICTBEHHbIC | SIBJICHMUS; - BIIAIETh
CBA3M M AaKTyaJIM3WPOBaTh 3a/ady, | OCHOBOIIOJIATAIONIMHU

BBIJIBUTATh THIIOTE3Y ee | (pu3MuecKuMHU MOHSTUSIMH "




pELICHUS,HAXOUTh APTyMEHTbI JUIs
JIOKa3aTesIbCTBa CBOMX
YTBEPXKICHHUMN, 33/1aBaTh MapamMeTpbl
u KpHUTEpUH pelieHus; -
AHATM3UPOBATH MOJYYCHHBIC B XOJIC
pemieHUs  3aJa4d  pPe3yJbTATHL,
KPUTHYCCKHU OLICHUBATh ux
JIOCTOBEPHOCTh, ~ MPOTHO3HPOBATH
U3MCHEHHE B HOBBIX YCJIOBHSAX; -
YMETH MEPEHOCUTDH 3HAHUA B
MMO3HABATENBHYI0 U MPAKTHYECKYIO
o0JIacTH  KU3HENEATENbHOCTH; -
yMETh HMHTCTPHPOBATh 3HAHUS W3
Pa3HBIX TIPEIMETHBIX O0O0JacTel; -
BbIABUT'aTb HOBLIC UACH, TIpEAJIaraTb
OpUTHUHAIILHBIC MOJTXOTBI "
pEelIeHus; -  CIIOCOOHOCTh WX
KCIIOJIB30BAaHUS B ITO3HABATEILHON U
COLMATIBHOW TIPAKTHKE.

BEIMYMHAMH, XapaKTepU3YIOIUMHU
¢busnueckne MIPOIIECCHI
(CBSI3aHHBIMM  C  MEXaHHYECKUM
JIBIDKEHUEM, B3aHUMOJCHCTBHEM TeT,
MEXaHWYECKHUMU KOJICOAHUSIMU H
BOJIHAMH, aTOMHO-MOJICKYJISIPHBIM
CTPOEHUEM BEIIECTBA, TETIOBBIMU
MIPOLIECCAMU;DIIEKTPUUECKUM u
MarHUTHBIM TTOJISIMH,
QJICKTPUYCCKUM TOKOM,
ANIEKTPOMArHUTHBIMHA KOJICOaHUSIMHU
u BOJTHAMU, OTITHYECKUMHU
SIBJICHUSIMH, KBaHTOBBIMHU
SIBIICHVSIMHA, CTPOCHHEM aToMa u
aTOMHOT'O spa,
PaIMOaKTUBHOCTHIO); BJIQJICHUC
OCHOBOITOJIATAFOIIIMMH
ACTPOHOMUYCCKUMHU NOHATUAMMU,
MTO3BOJISIOIIUMHI  XapaKTepPH30BaTh
TIPOIIECCHI, MpONCXOIIKe  Ha
3Be3/1aX, B 3BE3JHBIX CHCTEMaX, B
MEXTaJaKTHIECKOH cpene;
BHKEHHE HeOECHBIX Tell,
SBOJIIONIMIO 3Be3Nl W BceneHHow; -
BIIAJCTh 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOpUsIMH  (3aKOH
BcemupHoro Ttarotenus, I, II u III
3aKOHBI Hrrotona, 3aKOH
COXpaHCHHS MEXaHHUYECKOM
SHEPruy, 3aKOH COXpaHCHHS
HAMIIYJIbCa, MPUHIUI CYyNEPIO3ULUN
CWJI, TIPUHIMII  PaBHOIPABHOCTHU
WHEPIHAIBHBIX CHCTEM  OTCYETa;
MOJICKYJIAPHO-KUHETUYCCKYTIO
TEOPHUIO CTPOCHUS BEICCTBA,
ra3oBbIC 3aKOHBI, TEPBBIA 3aKOH
TEPMOJVHAMUKH; 3aKOH COXPaHCHUS
JJEKTPUYECKOr0  3apsiia,  3aKOH
Kynona, 3akon Owma mig ydacTka

menu, 3akoH Oma mIsg  IOJHON
3JIEKTPUYECKON LICTIH, 3aKOH
Jxoyns - Jlenna, 3aKOH
AIEKTPOMArHUTHOM WHIYKIUH,

3aKOH COXPAaHEHHS SHEPIHH, 3aKOH
HIPSIMOJIMHEMHOTO0 PacHpOCTPaHEHUS
CBETa, 3aKOH OTPaKEHUS CBETA,
3aKOH MPEJIOMJICHUS CBETa; 3aKOH
COXpaHEHHUS SHEpruy, 3aKOH
COXpaHEHHs  HUMITyJbCca,  3aKOH
COXpaHEHHs ANEKTPUUYECKOTO
3apsiaa, 3aKOH COXpaHEHHUs
MaccoBOTO YHCia, MocTynatsl bopa,
3aKOH PpaJMOAaKTHBHOIO pacnana);
YBEPEHHOE HCIIONIb30BaHUE 3aKOHOB
U 3aKOHOMEPHOCTEH IIpU aHalu3e
(U3MYECKUX SIBICHHUN M IPOLIECCOB.

OK 02. Hcnons3oBaTh
COBPEMCHHBIC CpPEICTBAa  IIOMCKA,
aHanu3a u HHTEPIPETALUH

nHpOpMAIUH W HH(POPMAIIOHHBIC
TEXHOJIOTUH JJISl BBITOJTHEHUsSI 33134
podecCHOHANBEHOM JIeSITeIbHOCTH

B o0mactd UEHHOCTH HAy4YHOTO
Mo3HaHUA: - cHOopMHUPOBAHHOCTH
MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOIIECTBEHHON MpPaKTHKH,
OCHOBAHHOTO HAa JHAJIOTe KYJIBTYP,

-yMeTb YYUTHIBAaTh TpaHUIIBI
MIPUMEHECHHSI H3YYEHHBIX
¢dusnIecKux MOJICIEH:
MaTepHaTbHas TOYKA,
WHEpLHaNbHAsl CHCTEMa OTCYEeTa,

I/IZ[GaJ'IBHHﬁ ra3; MOJCIN CTPOCHUSA




CIOCOOCTBYIOILIETO OCO3HAHHIO
CBOET0 MeCTa B IOJIUKYJIbTYPHOM

MHDE; - COBEPILICHCTBOBAHHE
SI3BIKOBOM " YHUTATEILCKOM
KYJBTYPBI Kak cpencTaa
B3aUMOJICHCTBUSL MEXAY JIOAbBMH U
MO3HAHUS MHUpa; - OCO3HaHUE
IIEHHOCTH HAy4YHOU JesITeNbHOCTH,
TOTOBHOCTH OCYILIECTBIISITh

NPOEKTHYI0 U WCCIIEA0BATENIBCKYIO
JeATEIbHOCTh WUHIUBHIYAIbHO U B
TpyTIe; - Ornanenne
YHUBEPCATbHBIMH y4EeOHBIMH
MO3HABATENBHBIMU JICHCTBHAMH: B)
pabota ¢ uHboOpMmanmei: - BIAICTh
HaBBIKAMHU TIONYYCHHST HHPOPMAIHN
U3 HCTOYHHKOB PAa3HbIX THIIOB,
CaMOCTOSITEIBHO OCYIIIECTBIIATH
MOUCK, AHAIN3, CHCTEMATH3AlHI0 U
HMHTEPIIPETALNIO uHpopMauU
pa3nuYHBIX  BUAOB U (opm
MIPEICTABICHUS; - CO3aBaTh TEKCTHI
B Pa3IMYHBIX (opMarax ¢ y4eToM

Ha3HAYCHUSI uHbOpMaIUH u
LEeNeBOil  ayAuTOpuu,  BIOMpas
ONITUMAJIEHYIO bopmy
MPECTABICHUSI ¥ BU3yalu3aluu; -
OLICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh ~ WHMOpMaLuH, ee
COOTBETCTBHE MPaBOBBIM u
MOPAIbHO-3THYECKUM  HOpPMam; -
HCIIONB30BaTh cpeacTBa
MH(HOPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
petieHuu KOTHUTUBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aLHOHHBIX 3amad c
coOJIoIeHIEM TpeboBaHuit
OPTOHOMUKH, TEXHUKHN
0e30MacHOCTH, TUTHEHBI,

pecypcocOepexeHus, INpPaBOBBIX H
ITUYECKUX HOPM, HOPM
WH(POPMAIMOHHOW OE30MaCHOCTH; -
BJIaJCTh HAaBBIKAMH PACIIO3HABAHUS

ra3oB, >KHIKOCTEl M TBEPABIX Tell,
TOYEUHBIM 3JIEKTPUYECKUI  3apsf,
siIepHas MOAENb aTOMa, HYKJIOHHAs
MOJENb  aTOMHOrO  siApa  NpH
penieHun (HPU3NUECKUX 3a7ad.

u 3aIIUTHI nHpOpMaIHH,

WHPOpPMANMOHHOH  Ge30macHOCTH

JIMYHOCTH.
OK 03. IInanupoBath u | B obnactu 1yXOBHO-HPAaBCTBEHHOTO | - BIaAE€Th OCHOBHBIMH METOJAMHU
peann3oBBIBATh COOCTBEHHOE | BOCIHTAaHUA: - C(HOPMHPOBAHHOCTH | HAYYHOTO MIO3HAHMA,
mpo(ecCHOHANBHOE M JINYHOCTHOE | HPaBCTBEHHOTO CO3HaHUS, | UCTIOIb3YEMbIMU B ¢dusuke:
pasBUTHE, PEAIPUHUMATENBCKYIO | ATHYECKOTO TIOBE/ICHHUS; - | IpoBOANTH MpSMBIE U KOCBEHHBIC
JIESITEIFHOCTh B TPO(ECCHOHATBHON | CIIOCOOHOCTh OLICHWBATh CHTYAIMIO | M3MEPEHUs (U3MYECKUX BEIHYMH,
cdepe, UCNONB30BAaTH 3HAHHWA IO | M MPUHUMATh OCO3HAHHBIC PEIICHHs, | BHIOMpAss ONTUMAJBHBIA  CIOCOO
(uHAHCOBOI IpPaMOTHOCTH B | OPUEHTUPYSCh  Ha  MOpPAIbHO- | U3MEPEHUSI U HMCIOJb3YS! U3BECTHBIC
Pa3JIMYHBbIX ) XU3HCHHBIX CUTYaAlUAX HPaBCTBCHHBIC HOPMbI MU HEHHOCTH, METOAbI OLICHKH HOFpeLHHOCTeﬁ

- OCO3HaHWE JIMYHOTO BKJaJa B | U3MEPEHHH, HPOBOJUTH

TIOCTPOEHHE YCTOWYHUBOIO | UCCIEAOBAaHUE 3aBUCUMOCTEN

Oymyrero; - OTBETCTBEHHOE | (DM3MYECKHUX BEITMYNH c

OTHOIIIEHHE K CBOMM DOJUTENSAM H | HCIOJIb30BaHUEM TIPSMBIX

(umm) ApyrMM  YJ€HaM  CEMbH, | M3MEPEHHH, OOBACHATH MOIyYCHHBIC

CO3JJaHMI0  CeMbU Ha  OCHOBE | pe3yJbTaTbl, UCIIONb3Ys (PH3HYECKUE

OCO3HAHHOI'O0 MPHUHATHA HeHHOCTefI

TCOPUH, 3aKOHbI W TIOHATUA, U




CEMCHHOM KM3HHU B COOTBETCTBHU C

TpaguuusaMu  HaponoB  Poccuu;
Osnanenne YHHBEpPCAIbHBIMU
PETYISATUBHBIMU  JICHCTBHAMH: Q)
caMOoOpraHu3anus: -
CaMOCTOSITETHHO OCYIIECTBIISTH
MIO3HABATENILHYIO JIeSTEeNIbHOCTb,
BBISBJIATH NPOOJIEMBI, CTaBUTh H
(hopmynHpoBaTH coOCTBEHHBIE
3a1a4n B o0pa3zoBaTeIbHON
JeATeIBHOCTH " KHU3HEHHBIX
CUTyallsIX; -  CaMOCTOSITEIBHO
COCTaBJIATh TUIaH pemeHus
MpoOJIeMBl C yYETOM HMMEIOIIIXCS
pecypcos, COOCTBEHHBIX

BO3MOXXHOCTEH M TNPEANOYTeHU; -
JaBaTh OIEHKY HOBBIM CHTYaIlUsM;
CIOCOOCTBOBaTh (HOPMHUPOBAHUIO H
MIPOSIBJICHUIO IUPOKOW 3PYIUIHA B

pa3HBIX obmacTsix 3HAHUH,
TTOCTOSTHHO TIOBBILIATH CBOH
00pa3oBaTeNbHBIH W KyJIBTYpPHBIA
YPOBCHb; 0) CaMOKOHTPOJIb:
UCIIONIb30BaTh TPHEMBI pedIieKCHn
JUI1  OLEHKM CHTyaluu, BbIOOpa
BEPHOTO pelieHus; -yMeTh

OLICHUBATb PUCKHU U CBOCBPCMCHHO

MpPUHUMATh  PEUICHHs 0  HUX
CHIDKCHUIO; B)  OMOLMOHAIBHBIN
WHTEJICKT, MPEANOIararonui
c(OPMHUPOBAHHOCTL:  BHYTPCHHEH
MOTHBAIINH, BKJTFOYAIOIIEH
CTpEMJICHHE K JOCTIIKCHHUIO eI U
yCIexy, ONTUMU3M,
WHHUIUATUBHOCTb, yMeHHe
JICUCTBOBATh, KCXOMAsS W3 CBOUX
BO3MOXKHOCTEHH; - IMIIATHH,
BKITIOYAFOIIICH CIIOCOOHOCTH
MOHMMATh SMOIMOHATBHOE
COCTOSIHUE JPYTHX, YYUTBIBATH €r0
npu OCYIIECTBICHUN
KOMMYHHKAIIUH, CIIOCOOHOCTh K
COYYBCTBUIO U  COINEPEKUBAHHUIO;
COIHATIBHBIX HaBBIKOB,
BKJTIOYAFOIIUX CrocoOHOCTh
BBICTPAMBATH OTHOIICHUS C JAPYTUMH
JIONBMH, 3a00TUTBCS, TPOSIBIISATH

MHTEPEC U pa3pelarb KOHQINKTHI.

Jlenarthb BBIBOJIBI; co0IoaTh
mpaBuia Oe3omacHOro Tpyda IpH
MPOBEJCHUN  HWCCJICNOBaHUNH B
paMKax y4eOHOTO SKCIIEPUMEHTa U
Y4eOHO-HCCIIeI0BATEIIECKOM
NESITETFHOCTH € MCIIOJIb30BaHUEM
UQPOBBIX HU3MEPUTENBHBIX
YCTPOWCTB u 1a60paToOpHOTO
obopynoBaHus; cHOPMHPOBAHHOCTH
MpeCTaBICHUN 0 MeToJax
MOy YCHHS HAYYHBIX
aCTPOHOMMYECKUX 3HaHUM -
OBJIJIETh (chopmupoBath
MPE/ICTABICHNUS) TPABUIAMH 3aIUCH
¢usnueckux  GopMmyn  peabedHO-
TOYCYHON cHCTeMbl 0003HaueHM JI.
Bpaiins (must CIITIBIX u
CcIa00BUAAIINX O0YUYAIOIITUXCS).

OK 04. O¢ddexTuBHO
B3aMMOJICHCTBOBaTE M paboTaTh B
KOJUICKTUBE M KOMaH/Ie

- TOTOBHOCTh H CIOCOOHOCTH K

00pa3oBaHWI0O H  CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH u
CaMOOIIPEICIICHUIO; -OBIIJICHHE
HaBBIKAMHU y4eOHO-
HCCIEeI0BATENIbCKOM, MPOEKTHOH U
COILMATHLHOM JeSITeIbHOCTH;
Ognanenue YHHUBEPCAIbHBIMU

KOMMYHHUKATHBHBIMH  JICUCTBUSMHU:
0) coBMecTHas JCITEIBHOCTH: -
MMOHUMATh u HCIIOJIb30BATh
MpPEeUMyIlleCTBA  KOMaHAHOW |
WHMBUTY ATbHOM paboTsr; -
MPUHUMATh  [EJIH  COBMECTHOM

- OBJI3JIETh YMEHHUSIMH paboOTaTth B
IPYIIE C BBIMOJHEHUEM Pa3InuHBIX
COLMANIbHBIX pOJiel, IJIAHUPOBAThH
paboTy  rpymmbl,  PalUOHAIBHO
pacmpeneniarh  JCATENBHOCTh B
HECTaHIaPTHBIX CUTYAIIHSAX,
aJICKBAaTHO OLICHUBATh BKJIAJ]
KaXXI0ro M3 y4aCTHHUKOB TPYIIIbI B
petieHne paccmarpuBaeMoi
TIPOOIIEMBI.




JEATCIbHOCTH, OPTaHW30BBIBATH H
KOOpJMHUPOBaTh ACHCTBHA IO €€
JOCTHXEHHUIO:  COCTAaBIATH  IUIAH
JICUCTBUI, pAacCIpenensTh pojd C
y4eToM MHEHHUH Y4aCTHHUKOB
00CYXIaTh Pe3yJIbTaThl COBMECTHON

paboThl; - KOOpAMHHUPOBaTH U
BBINIOJHATH pabOTy B  YCIOBHUSX
peanbHOro, BUPTYaJIbHOTO u
KOMOWHHPOBAHHOTO

B3aUMOJAEHCTBHUS; - OCYIICCTBIATH
TTO3UTHBHOE CTpaTerniecKoe
MOBEJICHNE B PA3IMUHBIX CUTYAIMSIX,
MIPOSIBIIATH TBOPYECTBO u
BOOOpakeHHUEe, ObITh HHUIIMATHBHBIM
OgBnanenue YHHUBEPCAIbHBIMU

pETYJIATHBHBIMU  JIEHCTBUSIMHU: T)
NpUHATHE ceOs W IPYyrux JIoaei: -
MPUHUMATh MOTHBBI U apTyMEHTBI
Jpyrux JIOAe INpu  aHaJIu3e
pe3yIbTaToB JIEATEIBHOCTH, -
MPHU3HABATh CBOC MPaBO M IMPaBO
IpyTUX  JIoaedl  Ha  OIIMOKW;
pa3BUBaTh CIHOCOOHOCTH TOHUMATH
MHD C MMO3HUIMK APYTOrO YEITOBEKA.

OK 05. OcymecTBiare YCTHYIO H
NHCbMEHHYI0 KOMMYHHKALIMIO Ha
rocy1apcTBEHHOM SI3BIKE
Poccuiickoit ®denepanuu ¢ yuerom
0COOCHHOCTEH  COLMAIBHOTO |
KYJIbTYPHOT'O KOHTEKCTa

B obnactu 3CTETUYCCKOTO
BOCITUTAHMS: - JCTETHUECKOE
OTHOIIEHHE K MHpY, BKJIIOYAs
SCTETUKY HAy4YHOTO TBOPYECTBA,

npucymero Qusnueckol Hayke; -

CIIOCOOHOCTD BOCIIPUHHMATh
pa3J'II/I‘IHI)Ie BHU/bI I/ICKyCCTBa,
TPAIUIAM W TBOPYECTBO CBOETO H
JIPYTHX HapOoJIOB, ONIYIIATh
SMOLIMOHAJIBHOE BO3ZENCTBUE
HCKYyCCTBa; - yOEXKIEHHOCTH B
3HAYMMOCTH  JUIS  JHYHOCTH U
oO1ecTBa OTEUYECTBEHHOTO u

MUPOBOI'0 HMCKYCCTBA, I3THUYCCKHX
KyJbTYPHBIX TPaJAULIUKA U HAPOAHOIO
TBOPYECTBA,; TOTOBHOCTh K
CaMOBBIPRKEHHIO B Pa3HBIX BHUJAX
HCKYCCTBA, CTPEMJICHHE MPOSBIISATH
Ka4yeCcTBa TBOPYECKOW JIMYHOCTH;
OsnajeHue YHUBEPCATbHBIMH
KOMMYHHUKATUBHBIMH  JICHCTBHSAMU:
a) oOmeHue: -  OCYLIECTBIATH
KOMMYHHKAIIMA BO BceX cdepax
KH3HU; - pacro3HaBarb

- YMeTb pacIo3HaBaTh (H3NYSCKUE
siBIIeHUs (TIpomecchl) W OOBACHATH
UX Ha OCHOBE M3YUYCHHBIX 3aKOHOB!
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE

MPSIMOJIMHEHHOE JIBIDKCHHE,
CBOOOJHOE TaJeHUE TEJ, ABHKECHHE
o OKPYKHOCTH, HHEPIHS,
B3aMOJCHCTBHE TEI,
KosedarenspHoe JIBHIKEHHE,
pPE30HAHC, BOJIHOBOE  JIBIDKCHUE,

muddy3us, OpOyHOBCKOE ABIKEHHE,
CTpOEHHME JKHJIKOCTEH M TBEPIBIX
TeJI, U3MECHEHHE O0beMa Ten IpH

HarpeBaHuu (oxmakneHun),
TEIJIOBOE PABHOBECHE, HCIIApEHHE,
KOHJCHCAIH, TUTaBJICHHE,
KpHCTaJUTU3aIus, KUIICHUE,

BIIQKHOCTh BO3IyXa, CBS3b CpEemHEH
KHHETHYCCKOW SHEPTUU TEIIOBOTO
JIBIDKEHUSI MOJIEKYJI C aOCOJIIOTHOM
TeMIIepaTypou, MOBBILLIEHUE
JTABJICHUS Ta3a MPH €ro HarpeBaHUU
B 3aKpbITOM COCYZE, CBA3b MEXIy
mapaMeTpaMH COCTOSHHSI Taza B

HeBepOabHbIE CPEACTBA OOLICHUS, | M30IpOIeccax; HICKTPU3aLUs Ted,
MOHMMATh 3HAYCHUE COLUAJBHBIX | B3aUMOJCHCTBUE 3apsJIoB,
3HAKOB, PAaCcIIO3HABATh NPENIIOCHUIKH | HArpeBaHHE IMPOBOJHHUKA C TOKOM,
KOH(JIMKTHBIX CUTYallMid ¥ CMsr4aTh | B3aUMO/IEiiCTBUE MarHuToB,
KOH(JMKTBL; -  pa3sBepHYTO M | JJIEKTpPOMarHWTHas WHIYKIUS,
JOTMYHO H3JlaraTb CBOIO TOYKY | AGHCTBUE MArHUTHOTO IOJS Ha
3peHus c UCIIOJIb30BAaHUEM | MPOBOAHUK C TOKOM W JBIKYIIUICS
S3BIKOBBIX CPEJICTB. 3apsj, 3IIEKTPOMarHUTHBIE
KoJIe0aHust u BOJIHBI,
OPSMOJIMHEHHOE — PaclpOCTPaHEHUE
CBETa, OTPaKCHHE, MPEIOMIICHHUE,
uHTepdepeHuns, Auppakuus U
MOJSIPU3aLUsl  CBETa,  JIUCIIEPCHS




cBeTa; (HOTOAIEKTpUIEeCKi AP deKT,
CBETOBOE J[ABJICHUE, BOBHUKHOBECHUE
JTUHEWIaToro CIIeKTpa aToMa
BOJIOPOJIA, €CTEeCTBCHHAS u
HCKYCCTBEHHAs! paJIMOaKTHBHOCTD.
OK 07. CopetictBoBaTh | B obyactu 9KOJIOTUYECKOTO | - ChOpMHPOBATH YMEHHS IPUMEHSITH
COXPaHEHHIO OKPYXKalolIeH Ccpeabl, | BOCIHUTaHUS: - CHOPMHUPOBAHHOCTH | MOJYYECHHBIC 3HAHMS JUIst
pecypcocOepeKeH 0,  MPUMEHSTh | HKOJIOTUUECKOMN KYJIBTYpHBI, | OOBSICHEHUS! YCIOBHH TNPOTEKAHHS
3HaHUS 00 W3MEHEHHWH KINMara, | IOHUMaHUe BIHUAHUS COLUAIBHO- | (PM3MYECKUX SBICHUH B MPHUPOAE H
TIPUHITUITBL OEpeXXIMBOTO | SKOHOMHYECKHX  TPOLIECCOB  HA | AN MPUHATHS  IPAKTHYECKUX
MIPOU3BOJICTBA, 3¢ (EeKTUBHO | COCTOSHUE TIPUPOIHOMH W | peIICHUH B IOBCETHEBHON KHU3HH
NeCTBOBaTh B YPE3BBIYAWHBIX | COIMANBHONW  Cpedbl, OCO3HAHHE | U1 OOecTiedeHusT 0e30IacHOCTH PH
CUTYyaLUsIX rJ100aJIbHOTO Xapakrepa | oOpaieHuu c OBITOBBIMU
9KOJIOTHYECKUX npobiiem; - | mpubopamu U TeXHUYECKUMHU
IUIAHUPOBAaHHWE M  OCYILECTBICHHE | YCTPOHCTBAMH, COXpaHeHHs
JICHCTBUI B OKPY)KAIOIICH Cpelie Ha | 370POBbS M COOJIFOJCHHUS HOPM
OCHOBE 3HaHUS LeNell YCTOHYHMBOTO | SKOJIOTHYECKOTO  TOBEACHUS B
pa3sBUTHS YEIOBEYECTBA, AKTUBHOE | OKpYyXKaloIled cpene; IMOHWMaHHE
HENpPUATHE NEHCTBHUU, MPUHOCAIINX | HEOOXOTUMOCTH TIPUMEHECHHUS
BpEI OKpYXKAroIel cpelie; - YMEHHE | JOCTIKCHUH (DM3UKHA U TEXHOJOTHMA
[IPOTHO3UPOBATh HEONAroNnpHUsTHBIE | IS palroHaIbHOTO
9KOJIOTHYECKHE TIOCJIACTBHS | IPUPOJOIOIB30BAHUSL.
MPEANPUHUMAEMBIX JIeUCTBUH,
NpefOTBPAlIaTh HX; - paclIipeHHe
OTIBITa JIESITETbHOCTH
SKOJIOTUYECKON HAIlPaBICHHOCTH Ha
OCHOBE 3HaHUI 10 (QH3HKe.

[Inanupyemble JTUYHOCTHBIE PE3yJabTATHI

B X0/le peajiu3anuu o0pa3oBaTeJbLHONH MPOrpaMMbl

JINYHOCTHBIE pe3yJabTaTbl

Kox TMYHOCTHBIX

peau3aliy NPOrpaMMbl BOCIUTAHUS pe3yJIbTaToB
(deckpunmopst) peaau3aluu NporpaMMbl
BOCIIMTAHUS
OcosHaronmii cedst rpakIaHMHOM M 3aIIMTHUKOM BEJIMKOI CTpaHBbI. JIP 1
[IposBnsromuit AKTHBHYIO TPaXAAHCKYIO MO3UILUIO, JIEMOHCTPUPYIOIINH
MIPUBEP)KEHHOCTh IPHHIUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMUYIECKH
AKTUBHBIM U YYacCTBYIOIIUI B CTyA€HYECKOM M TEPPUTOPHUATBHOM CaMOYIpaBIECHUH, B JIP 2

TOM YHCJIE Ha YCJIOBHAX J0OpOBOJBYECTBA, MPOAYKTHBHO B3aMMOJCHCTBYIOIIMH W
Y4acTBYIOUIUH B JEATEILHOCTH OOLIECTBEHHBIX OPraHN3aIni.

JIM4HOCTHBIE pe3yabTaThl
peaJu3anuy NPporpaMMbl BOCIIUTAHMS,

OIpeaAeJICHHbIC 0TPaC/IeBBIMHU TpeﬁOBaHHﬂMH K J€¢JIOBBIM KadyeCTBaM JTUYHOCTH

CoOmromaroniik B CBOCH MpOQEeCCHOHATBHON JCITEIBHOCTH STHUCCKUE IPUHIUITHL
YECTHOCTH, HE3aBHCUMOCTH, MPO(PECCHOHAIBHOTO CKENTHIM3MA, MPOTHBOACHCTBUS
KOPPYNILUK W IKCTPEMU3MY, OOIaqafoliuii CUCTEMHBIM MBIIUICHHEM K yMEHHEM
MPUHUMATH PEIICHHUE B YCIOBUSIX PHCKA M HEOIPEICICHHOCTH

JIP 13

I'oTOBBIf  COOTBETCTBOBAaTh OXHMIAHHUAM paboTomaTenell: MPOEKTHO-MBICIISIIIH,
3¢ (GEKTHBHO B3aMMOJICHCTBYIOIIMNA C WICHAMHA KOMAaHAbI M COTPYIHHYAIOIIMNA C
JIPYTUMH JIIOABMH, OCO3HaHHO BBIIONHAIOIINA mpodeccnoHanbHble TpeOOBaHMS,
OTBETCTBCHHBIH, ITyHKTYAJIbHBIH, ANCIUIUTHHAPOBAHHBIHN, TPYJOMIOOUBEIA, KPUTHIECKH
MBICJISIIIU, HaleJICHHbI Ha JAOCTHXEHHE IOCTAaBICHHBIX IeNel; NEeMOHCTPUPYIOMHU

npo(hecCHOHATBHYO )KU3HECTOUKOCTh

JIP 14

OTKpBITHIH K TEKYIIUM U MIEPCHIEKTUBHBIM U3MEHEHHSM B MHUPE TPy/a U IpoecCHii

JIP 15

JIMYHOCTHBIE Pe3yJIbTaThI




peanu3anuu NporpaMMbl BOCIIMTaHUS,
onpeneneHHble cyobexkToM Poccuiickoii @enepanun

I'mbxo pearnpyronyii Ha MOSBJIEHHE HOBBIX (DOPM TPYAOBOH IESTEIHLHOCTH, TOTOBBINA K
HX OCBOEHHIO

JIP 16

I'oToBEII K IpOdhecCnOHATPHON KOHKYPEHIIMN M KOHCTPYKTUBHOW PEAKIIUH HA KPUTHUKY.

JIP17

DKOHOMUYECKH aKTHBHBIH, IPEANPUAMYNBHIN, TOTOBBII K CAMO3aHATOCTH

JIP 18

JInYHOCTHBIE pe3yabTaThl
peaau3anuy NPporpaMMbl BOCIIUTAHMS,

OonpeaeJeHHbIC KITIOYEBbIMU paﬁOTOI[aTeJ'[ﬂMl/l

AKTHBHO HpI/IMCHﬂ}OH_[I/Iﬁ TOJTYUYCHHBIC 3HAHUS HA IIPAKTUKE

JIP19

CriocoOHBINH TepecTpauBaTh CIOKUBIIHMECS CIIOCOOBI pENICHWs 3a/1ad, BBIIBHIATh
IbTEpHATHBHBIC BapUaHTHl JEHCTBUH C IIEIBI0 BHIPAOOTKM HOBBIX ONTHUMAJIBHBIX
ITOPUTMOB;  MO3MLIMOHHUPYIOMIMH ceds B CeTM Kak  pe3yJIbTaTHBHBIA U
[IPUBJIEKATEIbHBIM YYaCTHUK TPYAOBBIX OTHOLICHUM.

JIP20

CriocoOHBI#i TCHCPUPOBATHL HOBBIC UACU IJISI PCHICHUA 3a1a4 IIPI(I)pOBOﬁ OKOHOMHUKH

JP21

JINYHOCTHBIE Pe3yabTaThI
peanu3anuu NporpaMMbl BOCIIMTAHUS,

onpeaejJaeHHbIC Cyﬁ'l)eKTaMl/l 06pa30BaTeJ'll)HOF0 mpouecca

[MpensiTCTBYIOIUIA JEHCTBUSIM, HANPABICHHBIM Ha yUIEMJICHHE MPaB WM YHIKCHHE
JTOCTOWHCTBA (B OTHOIICHUH Cce0sI WJIH APYTUX JIFOJEH).

JIP22

Berynaroumii B KOHCTPYKTHBHOE ITPO(ECCHOHAIBHO 3HAYMMOE B3aHMOJICHCTBHE C
MPEACTaBUTEISIMU Pa3HbIX CYOKYIBTYD.

JIP23




