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PaGouas mporpamMmma ydeOHON NUCHUIIWHBI pa3paboTaHa B COOTBETCTBHUU C
®denepa’dbHBIM TOCYIapCTBEHHBIM 00pa30BAaTEIbHBIM CTAHJAPTOM CPEJIHEro 0OIIero
obpazoBanusa ot 17.05.2012 r. Ne 413 (B geiicTByromeit penakuun), @enepanbHoi
o0pa3oBaTeIbHON IIporpaMmoi cpeaHero odmiero oopasoBanus ot 18.05.2023 r. Ne
371, a Takke mpuMepHOI paboueil mporpaMMoii 0011e00pa3oBaTEILHON JUCITUTIINHBI
1 podeCCUOHATBHBIX 00pa30BaTEIbHBIX OPTraHU3AUNi W MPUMEPHBIM Y4eOHO-
METOJIMYECKUM KOMIIJIEKCOM Mo o0ueo0pa3oBaTeibHONW JUCIUIIINHE,

peKkoMeH10BaHHOU «MHCTUTYTOM pa3BUTHUS NPO(ECCUOHATBHOTO 00pa3oBaHUA»
(UPIIO) ot 2025 .

PaGouast mporpammMa y4eOHOTO mpeaMeTa COCTaBJieHa Ha OCHOBAaHUHU y4yeOHOTO
miaHa no crnenuaiabHOCTH «09.02.13 HMHaTerpanms pelmieHHi ¢ IpUMEHEHHEM
TEXHOJIOTUHA UCKYCCTBEHHOT'O WHTEJIEKTA




Buzuposanue PII/I a1 ucnosiHeHUs1 B o4epeIHOM y4eOHOM IOy

PaccmoTpeno u pexomeHioBaHo Ha 3acenanuu kadeapor O61meo0pa3oBaTeIbHbBIX
JTUCITUTUTAH U TeIarOTUKH
[TpoTtokon Ne3 ot 22.01.2026

3aBenytromuii kadenpoit baraprasuesa 3rosuib SI3mMaMOeTOBHA



1. OBLLIASI XAPAKTEPUCTUKA PABOYEN [TPOTPAMMBbI YYEEHOI'O
INPEIMETA

VYI1.13 ®usuka

(HaumeHosaHue npeomema)

1.1. MecTo npeaMeTa B CTPYKTYpe OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI

VuebHas puciuminda YII.13 ®dusmka sgBiageTcs o0043aTEIbHON 4YacTbhIO
obmeo6pazoBaTenbHoro mukia B coorBercTBun ®I'OC COO. Ocoboe 3HaUYeHUE
AUCHUIIIMHA UMEET IpU (POPMUPOBAHUM U pa3BUTUHM 00mux kommeTeHnui (OK),
npodeccuoHanbHbIx kKommeTeHui (I11K):

1. OK 01. BeiObuparh criocoOsl pemieHus 3agad npodeccuoHaabHON AESITEeIbHOCTU
IPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM

2. OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHATIM3a U UHTEPIIPETAlUN
uHpopManuu U UHPOPMAIMOHHBIE TEXHOJOTUU HOJs BBINOJHEHUS 3aaay
npodeCCuOHaNbHON JESITEIBHOCTHU

3. OK 04. DddexTuBHO B3aMOIECTBOBATh U PAOOTATh B KOJIJICKTUBE U KOMAH]IE

4. OK 06. 1IpoABIaATh rpakAaHCKO-NIATPUOTHYECKYIO MO3UIUIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJEHHE Ha OCHOBE TPAJUIMOHHBIX POCCUMCKHX JyXOBHO-
HPaBCTBEHHBIX [IEHHOCTEW, B TOM YHCJIE C YYETOM TapMOHU3ALNN MEKHALMOHAIBHBIX U
MEXPEIUTUO3HBIX OTHOIIEHUW, NPUMEHATh CTAHIAPThl AHTHUKOPPYNLHOHHOTO
NOBEACHUS

5. OK 07. CoaeiicTBOBaTh COXPAHEHUIO OKPYKAIOUIEH Cpelbl, pecypcocOepekeHuIo,
MPUMEHSATh 3HaHUsI 00 U3BMEHEHUH KJIMMaTa, MPUHIUIB OepeKIUBOTO MPOU3BOJICTBA,
3¢ ()EeKTUBHO AEMCTBOBAThH B UPE3BBIUAMHBIX CUTYAIUIX

1.2. Ilesib ¥ NIaHUPYeMbIE Pe3yJIbLTATHI OCBOEHUS MpeaMeTa

Lenu:

* opMupoBaHre y 00yJarOMMUXCsS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHMs,
3HAYUMOCTH (PU3UYECKUX 3HAHUH JJII COBPEMEHHOTO KBATH(PUITUPOBAHHOTO
CTHEIUaINCTa MPU OCYIIECTBICHUHN €ro MPOoPECCHOHATEHON ACATEIBHOCTH;

* opMUpOBaHUE ECTECTBEHHO-HAYYHON TPAaMOTHOCTH;

* OBJIaJICHUE CeIU(UUECKON CUCTEMOMN (U3HUECKUX MMOHATUN, TEPMUHOJIOTUEH U



CHUMBOJIUKOM;

* OCBOCHHE OCHOBHBIX (PM3UYECKHUX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHHE OCHOBHBIMH METOJIaMU HaYYHOT'O ITO3HAHUS MPUPOJIBI,
UCII0JIb3YeMbIMH B (hu3uKe (HaOJII0AeHUE, ONIMCAaHUe, U3MEPEHNE, BhIJIBHIKCHUE
TUIIOTE3, MPOBEJICHUE IKCIIEPUMEHTA);

* OBJIQJICHUEC YMEHUSIMH 00pabaThIBaTh IAHHBIC SKCIIEPUMEHTA, OOBSICHSITH
MOJTyY€HHBIE PE3YJIbTaThl, YCTAHABINBAThH 3aBUCUMOCTU MEXTY (DU3NUECKUMU
BEJIMYMHAMM B HAOII0JaCMOM SIBJICHUH, ICIaTh BEIBOIBI;

* popMupoBaHUE YMEHHS pemaTh GU3NICCKUE 33/1a4l pa3HBIX YPOBHEH
CJI0’KHOCTH,;

* pa3BUTHE MO3HABATEIHHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Ipoliecce MPUOoOpEeTeHHs 3HAHUH C UCTIOIB30BAHUEM PA3IMUHbBIX

MCTOYHUKOB MH(POPMAIMU U COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJIOTHII;
YMEHHU B

paMKax pemeHHss MPUPOAbI, NEUCTBUS (POPMYyIUPOBATH U OOOCHOBHIBATH
COOCTBEHHYIO

TIO3UIIMIO 110 OTHOIICHUIO K (PM3UYECKONU MH(POPMAITUH, TTOTy4aeMOU U3 Pa3HBIX
MCTOYHHKOB;

* BOCIIUTAHHUE YyBCTBA TOPJIOCTH 32 POCCUUCKYIO (DU3UUYECKYIO HAYKY.

3agaun:

* MproOpeTeHNne 3HaHUM 0 PyHIaMEHTAIBHBIX (PU3MUYECKUX 3aKOHAX, JISKAIIUX B

OCHOBE COBPEMEHHOW (PU3UUECKON KapTUHBI MHUpa, MPUHLUINOB ACHCTBUS
TEXHUYECKUX



YCTPOWCTB ¥ TTPOU3BOJACTBEHHBIX MTPOIIECCOB, O HAMOO0JIee BAYKHBIX OTKPBITUSAX B
obOnacTu GU3HKHU, OKA3aBIINX OTMPEEIAIONIee BIUSHIAE HA PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

* MOHUMaHKUEe (PU3NICCKOMN CYIIHOCTH SBJICHUH, TPOSBIISIOIIHXCS
MIPOU3BOACTBEHHOU IEATEITLHOCTH;

* OCBOGHHUE CITOCOOOB UCTOJIb30BaHUS (DU3UUECKUX 3HAHUUN IS MPAKTUUECKUX U
poheCCUOHATBHBIX 3a7a4, OOBSICHCHHSI SIBIICHUN TIPOU3BOJCTBCHHBIX U
TEXHOJOTUYECKHX MPOIIECCOB, TPUHITUIIOB TEXHUUECKUX MTPUOOPOB M YCTPOUCTB,
oOecrieueHunst 6€30MaCHOCTH MPOU3BOJICTBA U OXPAHBI IPUPOIBI;

* hopMuUpOBaHNE YMEHHUM pelIaTh YIeOHO-MIPAKTHYSCKHUE 3a/1aul (PU3UUECKOTO
CoJIepKaHus ¢ Y4ETOM Ipo(heCCUOHATLHOM HAITPABICHHOCTH;

* MpUOOpETEeHNE OTBITA TTO3HAHUS W CAMOIIO3HAHUS, YMCHUW CTAaBHUTh 3aa9U U
pemarh mpoo6sieMbl ¢ y4€ToM npodhecCHOHATBFHOW HAMPABICHHOCTH;

* popMUpoOBaHUE YMEHUI UCKATh, aHATU3UPOBATh U 00padaThIBaTh (PU3NIECKYIO
UHPOPMAIHIO ¢ YIETOM ITPOo(heCCHOHATFHOW HATIPABICHHOCTH;

* IOJrOTOBKA 00YYAIOIMINUXCS K YCIEITHOMY OCBOCHHIO AUCITUIUIMH U MOIYJIEH

npodecCUuoOHaNbHOTO NHUKIA: GOPMUpPOBAHHE Yy HUX YMEHHH W OTIBITA
NEATENbHOCTH,

XapaKTEPHBIX I Tpodeccuii / TOKHOCTEH CITyKalluX WU CIEIUATbHOCTEH,
MOJTy9aeMBbIX B PO ECCHOHATBHBIX 00Pa30BATEIHHBIX OPTaHU3AIINSIX;
* MOJrOTOBKA K (POPMHUPOBAHUIO OOIIMX KOMIIETCHIIMA OyayIIEro CreruaiiucTa:

CaMOO6pa?>OBaHI/I}I, KOMMYHHUKaAIIUH, IMTPOABIICHUA I'PAKIAHCKO- HanHOTH‘{CCKOﬁ



ITO3UIMH, COTPYAHUYECTBA, IPUHATUS PELICHUN B CTAHAAPTHOW U HECTAHIAPTHOMN

CUTyallusiX, MNPOCKTHPOBAHHS, NPOBEACHUS (PHU3NYECKUX HU3MEPCHHH,
3 peKkTUBHOTO U

0€301acHOr0 MCTIOIB30BAHMS PA3IMYHBIX TEXHUICCKUX YCTPOUCTB, COOTFOACHUS
MpaBUJI OXPAHbBI TPyJa IpH padoTe ¢ GU3NIECKUMHU TPUOOpaMu U 000PYIOBaHUEM.

B pamkax mporpamMmbl y4eOHOW AUCIUIIIUHBI 00YYalONIUMHUCS OCBAaMBAIOTCS
pe3yJbTaThl OOYUYCHUS:



HaumenoBanue KUMI’IeTeHl[Mﬁ
cornmacio PIrOC CIIO

Hanmenosanne pesyabraros Tuna "Meranpeamernsiii' coraacio ®I'OC

COO

HanvmenoBanne pesyabraTos Tuna "Ilpeamernsiii" cormacao ®I'OC

COO

OK 01. Bribupars cmocoOsl
peleHust 3aa4 npoQecCHOHANbHOM
J1eATEeNbHOCTH TIPUMEHHTENHEHO K
PasIMYHBIM KOHTEKCTAM

OBIaJicHHe YHUBEPCAIbHBIMU y4eOHBIMH MO3HABATEIbHBIMH JCHCTBHAMHU a)
06a30BbIe JOrHYECKHE ACHCTBUSA: CaMOCTOATENbHO (YOPMYIHPOBATH H
AKTyaJIM3UPOBATh NPOOIEMy, PACCMAaTPUBATh €€ BCECTOPOHHE, YCTAHABINBAT|
CYIIECTBEHHbIl MPU3HAK HJINM OCHOBAHHS IS CPAaBHCHHUS, KIACCHOUKALMH H
00001IeHHS; ONPEAEIIATE 1IeNH JeATeIbHOCTH, 3a1aBaTh apaMeTPhl U KPUTCPUH|
UX JOCTHXKCHHSA; BBIABIATH 3aKOHOMEPHOCTH M HNPOTHBOPCUHS B|
[paccMaTpHBAEMBIX SBJICHHSX; BHOCHTh KOPPEKTHBBI B JICATEIIEHOCTD, OLICHHBATh
COOTBETCTBHE pPE3yNbTAaTOB ILEJAM, OINEHHBATH PHUCKHM IOCIEACTBHIH
e TeNBHOCTH; Pa3BHBAaTh KPEATUBHOE MBIIIICHHE TIPU PEIICHHN KU3HEHHBIX
pobiem;;

OBJIaJicHHE YHUBEPCAIBHBIMU Y4eOHBIMH MO3HABATEIBHBIMU ACHCTBUSIME 6)
0a3zoBbIC MCCIENOBATENbCKHE NEHCTBMA: BIAJEeTh HABBIKAMH YydeOHO-
MCCIIe/IOBATENBCKOH M MPOEKTHOH NesATeNbHOCTH, HABBIKAMH pa3penieHus
npoGiaeM; CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTENIBHOMY MOHCKY METOMIOB|
peLI.IeHl/lil llpaK'l"M‘iCCKVlX 3aja4, IIpMMeHeHMIO paSJIM‘IHle METOJ0B ITO3HAHMSA;
OBJIaJICHHE BHUIAMU NEATEIbHOCTH IO IOJYHYEHHIO HOBOTO 3HAHHA, €ro
MHTEPIIPETALNH, NPE0OPa3OBAHMIO M IPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CHTyallMsX, B TOM YHCJIC NPU CO3JaHUU Y4eOHBIX M COLMAIBHBIX IPOCKTOB;
(hopMHpPOBAHHE HAYYHOTO THIIA MBIIUICHHUS, BIIaJICHHE HAYYHON TEPMHUHOJIOTHEH,
KITIOUEBBIMH MOHATHAMH U METOJaMHU; CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC
3a/1a4u B 06pa3OBaTeﬂbH()l7l JEATCJIBHOCTH U )KM3HCHHBIX CVlTyaLlVIﬂX; BBbIABJIATD
MPUYNHHO-CIIECTBEHHBIE CBA3M M aKTyalH3HPOBATh 3alady, BbIIBHIATbh,
I'HI'IOTC3y ce pellleHVlﬂ, HaXoOJUTh apl"yMeHTbl JUIs 1oKa3aTeJbCTBa CBOMX
yTBepXkKICHHH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS; aHAIN3HPOBATH
[0JTy4EHHBIE B XOJI€ PEIICHHs 3a/1a4l PE3yJIbTaThl, KPHTUYECKH OLCHHMBATH MX|
I0CTOBEPHOCTD, IIPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX; pa3pabaThIBaTh
[1aH pelIeHHs NMpo6JIeMbl ¢ YYETOM aHallM3a MMEIOIUXCS MaTePUalbHBIX H|
HEeMaTePUAIBHBIX PECYPCOB; OCYILECTBIATE LENCHANPABICHHBIH MTOMCK IIePEeHOCa,
Cpe/CTB U COCOOOB ACHCTBHS B IPO(YECCHOHANBHYIO CPE/LY; YMETh EPCHOCHUTD|
3HAHMS B I03HABATENbHYIO M NPAKTHYECKYI0 OOJIACTH JKU3HEAEATEeIbHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00IACTei;;

OBajieHe YHHBEPCAIbHBIMH KOMMYHUKAQTHBHBIMU JICHCTBUSIMHU: ) COBMECTHast
1eATETBHOCTh: MOHMMATh M HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOH
WHINBUAYalbHOH PaboThI; BHIOHPATh TEMAaTHKY U METOAbI COBMECTHBIX|
eHCTBUI ¢ y4eTOM OOLIMX HHTEPECOB M BO3MOXXHOCTEH Ka)JIOT0 HieHa
KOJLICKTUBA;;

OBnajicHHE YHHUBEPCAIbHBIMH pETyIITHUBHBIMU JCHCTBUAMHU: a)
CaMOOpraHM3alMsa: CaMOCTOSTENBHO OCYINECTBIATH I03HABATEIbHYIO|
1eATENIBHOCTD, BBISBIATH NPOOIEMbI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE
3agaun B 00pa30BaTEIbHON AEATEIBHOCTH M JKM3HCHHBIX CHTYaI[UAX;
CaMOCTOSITEIbHO COCTABIAT IUIAH PEHICHHs MPOOIEMBI C yYETOM HMEIOIIMXCS
[pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEIOYTEHHUIH; JeaTh OCO3HAHHEII
BBIOOD, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE; OLCHUBATD
[PHOOPETEHHBII OIIBIT;;

OBIaZicHUE YHHBEPCAIBHBIMU Y4COHBIMH MO3HABATEIBHBIMU NCHCTBUAMH B)
paboTa ¢ MHQopManueil: BIaJeTh HABBIKAMH MONYYeHUs MHOOpPMALUH U3
HMCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYHICCTBIATH IOUCK, aHAIH3,
CHCTEMATH3aLlMIO ¥ HHTEPIPETALNI0 HHPOPMALMH PAa3IMIHEIX BHIOB U GopM|
pe/ICTaBICHNS;;

OBJ1aJIcHIE YHHBEPCAIBHBIMH PETYJISITHBHBIMH JISHCTBHSAMHU: T) IPHHSTHE Ce0st 1
pyruX moneit: mpuHUMaTh ces, MTOHNMas CBOM HEJOCTaTKU U IOCTOMHCTBA;;
OBl1ajieHHe YHHBEPCATbHBIME KOMMYHHKATHBHBIMU JSHCTBHAMHU: ) OOLIEHHE:
OCYIIECTBIATh KOMMYHHMKAaLlMH BO BceX cdepax >XKMU3HU; PacIO3HABATB,
HeBepOalbHbIC CPEACTBA OOIICHHS, IOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKA KOHGIMKTHBIX CHTYAlUi U CMATYaTh KOH(INKTHI;
BJIJICTh PA3IMYHBIMH CIIOCOOAMHU OOIICHHUS U B3aUMOJICHCTBHUS;;

OBnajieHNe YHHBEPCATbHBIMU PETYIATUBHBIMU AEHCTBUAMH: §) CAMOKOHTPOIIb:
J1aBaTh OlleHKy HOBBIM CMTyallMﬂM, BHOCHTH KOppCKTVleI B JICATCIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3y/ITATOB LETIAM;;

OBJ1aJicHHe YHHBEPCAIbHBIMU PETYJISTHBHBIMH JACHCTBUSAMH: B) SMOIIMOHAIIHBIH
WHTEIUIEKT, HPeANoNaramuil copMHPOBAHHOCTE: CAMOPETyIHPOBAHUS,
BKJIIOYAIOIEI0 CAMOKOHTPOJIb, YMEHHE NPMHUMATh OTBETCTBEHHOCTDb 3a CBOE|
[OBEJCHNE, CIIOCOOHOCTh aJaNTHPOBAThCA K 3MOLMOHAIBHBIM M3MEHEHHSAM H|
POSIBIATh T'MOKOCTh, OBITh OTKPHITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH,
BKJIIOYAIOMEH CTPEMJIEHHE K NOCTHIKCHHMIO L[EIM U YCHeXy, ONTHMH3M,
HMHHUIMATHBHOCTB, YMECHHUE JICHCTBOBATH, HCXO/IS M3 CBOUX BO3MOMKHOCTEH;

[1P62) chopMHPOBAHHOCTH yMEHHIl Pacro3HaBaTh (GH3MUIECKHE SBICHHUS
(nporecchl) U OOBACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M PaBHOYCKOPEHHOE IPAMOJHHEHHOe JIBHKEHHE,
cBOOOIHOC MajCHHE TeNd, ABIJKCHHE IO OKDPYKHOCTH, HHEpIHS,
B3aMMOJIEHCTBHE Tell, KonebaTebHOe JIBIKEHHE, PE30HAHC, BOIHOBOE|
nBrkenue; auddysus, 6poyHOBCKOE JABIKCHHE, CTPOCHHUE KUAKOCTEH 1
TBEp/BIX Tel, N3MEHEHHEe 00beMa Tell NIPU HarpeBaHUM (OXJIAKICHHH),
TeruIoBOe paBHOBECHE, HCIAPCHHE, KOHACHCAHS, IIIaBICHHUE,
KPHUCTAIIM3alis, KUIEHHe, BIAXHOCTh BO3JyXa, CBA3b CpeaHeil
KHHETHYCCKOI YHEPTHH TEILIOBOTO ABIKCHHS MOJIEKYJ ¢ aGCOMIOTHOI
TeMIepaTypoif, MOBBINICHHE JABICHHS Ia3a NPH €ro HarpeBaHHH B
3aKpBITOM COCYZE, CBA3b MEXAY HapaMeTpaMH COCTOSHHS ra3a B
M30TIPOLIECCAX; MEKTPH3AIMS Tell, B3aUMOJICICTBIE 3aps/I0B, HArPEBaHHE|
[POBOJHMKA C TOKOM, B3aHMOJEIHCTBHE MATHHTOB, JJICKTPOMATHATHAS
VIH}.(yKLUASl, Llel}’lC'I'BMe MArHuTHOIO I10Jisg Ha llpOBO}.lHMK C TOKOM H
MBIOKymuiics 3apsii, JICKTPOMAaTHUTHBIC KOJNCOAHHS M BOJHBI,
NPSMOJIMHEHOE PAacIPOCTPAHEHHE CBETA, OTPaKCHUE, IPEIOMIICHHE,
naTepdepennns, AndPakuus U MOIIPH3ALUS CBETa, AUCIEPCHS CBETa;
(dorosniekTpudeckuii 3QPeKT, CBETOBOE AaBICHHE, BO3SHUKHOBEHHE!
IMHEHYATOro CIIEKTpa aTOMa BOAOPOJA, CCTCCTBEHHAS H HCKYCCTBCHHAS
PaIMOAKTHBHOCTS;;

I1P63) BnajgeHHe OCHOBOMONATAIOMUMHU (PU3NYECKUMU MOHATHAMH H|
BCJIMYMHAMH, XapaKTele3yK)lllVlMVl (l)Vlf}Vl“leCKVle ﬂpOlleCCbl (CBﬁ3aHHblMVl
C MEXaHHYECKHM [BIKCHHEM, B3aHMOACHCTBHEM Tell, MEXaHHIECKUMH
KO0JICOAHMAMH U BOJIHAMH; aTOMHO-MOJICKYJ/ISIPHBIM CTPOCHHEM BEIIECTBA,
TEIIOBBIMH [POLECCAMH; DJIEKTPHYECKHM H MAarHUTHBIM MOJSIMH,
DIIEKTPHYECKUM TOKOM, dIEKTPOMATHUTHBIMH KOJICOAHUAMH U BOIHAMU;
OITHYECKHMH SIBICHUSMH; KBAHTOBBIMH SIBIICHUSIMH, CTPOCHIEM aTOMa H
ATOMHOTO SIpa, PaAHOAKTHBHOCTHIO); BIAJCHHE OCHOBOIONArAIOIIUMH
ACTPOHOMHMYECKHMH IIOHSTHAMH, MO3BOJSIOMNMY XapaKTepU30BaTh,
MpOIECChl, MPOUCXOJAIINE HA 3BE3/1aX, B 3BE3JHBIX CHCTEMax, B
MEKTIaKTHYECKOIl Cpefie; BIDKeHNe HeOECHBIX Tel, SBOIIOLHIO 3Be3] 1
BcenenHoi;;

I1P6G1) chopMupOBaHHOCTE MPEACTABICHHI O POJIH U MecTe QU3UKH H
ACTPOHOMHM B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, O
cucTeMooOpasyloniell ponu (U3MKH B PA3BUTHH ECTECTBEHHLIX HAYK,
TCXHHKH M COBPCMCHHBIX TEXHOJIOTHii, O BKIage POCCHHCKUX U
3apyOekHBEIX yYeHBIX-(HU3MKOB B Pa3BUTHE HAyKH; NMOHHMAaHHE,
(busnyCCKOil CYIMHOCTH HAaOII0aCMBIX SIBICHHI MHKPOMHPA, MaKPOMHPA|
U MeraMmupa; HOHHMaHHE POJHM aCTPOHOMHH B NPaKTHYECKOi
CSITCIBHOCTH YeI0BeKa U JAIbHEHIIEM HayYHO-TEXHHIECKOM Pa3BUTHH,
ponu Gu3MKH B GOPMUPOBAHMM KPYyrozopa M (YHKIHOHAILHOI
TPaMOTHOCTH 9€IOBEKA MISI PELICHIST IPAKTIYECKUX 3aat;;

[1P66) Biajgenne OCHOBHBEIMH METOJAMH HAay4HOTO IIO3HAHMS,
HCIIONB3YCMBIMA B (DU3UKE: IPOBOAUTH HPSIMBIC H KOCBEHHBIC H3MEPCHHUS,
(H3MYECKNX BENMYMH, BEIOMpAs ONTHMAIbHEINH CIIOCOO M3MEpeHus M
HCIIONB3YSI M3BECTHBIC METOABI OLCHKH IIOTPEIIHOCTEH H3MCPCHHI,
NPOBOJMTE HCCIEIOBAHHE 3aBHCHMOCTEH (U3MYECKMX BEIHYHMH C
HCIIONB30BAHHEM MPSMBIX H3MEPCHHI, OOBACHITH ITOJYYCHHBIC)
pe3yIbTaThl, UCIONb3ys (U3MUECKHE TEOPHH, 3aKOHBI H MOHATHS, U
menaTh BBIBOABI; COONIONATH MpaBHiIa 0E30IaCHOrO TPyAa MPH
NPOBEJICHUHU HCCIISJ0BAaHHIl B paMKaX y4eOHOr0 SKCIIepUMEHTa U y4eOHO-
HCCIIe[0BATENLCKONH JEeSITEIBHOCTH C HCIONb30BaHHEM LH(POBBIX|
M3MEPHTEIbHBIX YCTPOHCTB M J1a00paTOpPHOTO 000pYNOBAHUS;
cpOpPMHPOBAHHOCTD MPEACTABICHHN O METOAAX MOIYYCHUS HAyYHBIX|
ACTPOHOMHYECKHX 3HAHHH;;

I1P68) copMHUPOBAaHHOCTH YMEHHS PUMEHATH MOMyYCHHBIC 3HAHUSA IS
00'BSICHEHNUS! YCIIOBHIA MPOTEKaHMsl PU3HUECKHX SBICHUI B IPUPOJIE U JUTs
OPUHATHS NMPAKTHYECKHX PEUICHUIl B MOBCEAHEBHOH JKHU3HU IS
oOecneueHnst 6€30MaCHOCTH NPH 0OPAIICHHH ¢ OBITOBBIMH TPHOOPAMH H
TeXHHYECKHMH YCTPOICTBAMH, COXPAHEHHS 3J0POBBSI U COOIIONCHUS
HOPM 3KOJIOTHYECKOI'0 MOBEIEHUS B OKPYKAIOIIEH cpejie; NOHUMaHHE|
HEOOXOAMMOCTH IPHMEHEHHS JOCTHKCHUH (U3UKH U TEXHOJIOTHIT JUIs
PALHOHANBHOTO IPHPOJIONOIB30BAHHS;;

[1P64) BrafeHne 3aKOHOMEPHOCTSIMHA, 3aKOHAMH H TEOPHSIMH, YBEPEHHOE|
HCIIO/Ib30BAHUC 3aKOHOB M 3aKOHOMEPHOCTEH MPH aHaIu3e (pU3NYCCKHX|
SIBIICHHIT U IIPOLIECCOB;;

I1P65) ymMeHMe YYHUTBIBATH TI'DAHMIEI NPUMEHCHHSA H3YYCHHBIX|
(u3MIecKnX Mojeneil: MaTepuanbHas TOYKA, HMHEPLHAIbHAS CHCTEM|
oTCYeTa, HACATbHBII Ia3; MOJCIH CTPOCHHS Ta30B, XKHUAKOCTEH U TBEPABIX|
Te, TOYeUHBIl SIEKTPUYECKHH 3apsi, sAepHas MOJENb aroMa,
HyKJIOHHAs] MOJIEJIb AaTOMHOTO SLIPa IIPH PeIleHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBasenye yMeHHsMHU PaboOTaTh B TPyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs peIaTh PACYETHBIC 3aa4U C SBHO
3a7aHHON (pU3HYECKON MOJENBIO, HCIONb3Ys (PU3MUECKHe 3aKOHBI
[PUHIHIIEI, HA OCHOBE aHAIN3a YCIOBHUS 3a1a4H BHIOUPATh (HU3HUCCKYIO
MOJIeITb, BRIICNATE (H3HUeCKHe BETHINHBI H (HOPMYIIBI, HEOOXOJUMBIE|
s ee pelleHHs, NMPOBOAHTH PACYETHl H OLCHHBATH PEaTbHOCTH
[0JTy4EHHOTO 3HAUYSHMs (PH3MUECKOI BETMUYMHBL; PEIIaTh KAUeCTBEHHBIC|
3agadd, BBICTPAMBAs IOTHYCCKH HENPOTHBOPECYHBYIO LEMOUKY|
paccy KJIeHHil ¢ OIopoil Ha M3ydYeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
(usnIecKne BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHON MO3HMIMU 110 OTHOIICHHIO K|
(busnueckoit nHGOpMAaIMHK, MOMyYaeMOoii U3 pa3HbIX HCTOUYHUKOB, YMEHHI
MCIIONB30BATh NU(POBBIE TEXHONOTHH JUIS IIOMCKA, CTPYKTYPHPOBAHHUS,
NHTEPIpPETAN U MPEJCTaBICHUS yd4eOHOHl M HayYHO-MOIYISIPHOI
MH(OPMAINH; Pa3BHTHE YMEHHI KPUTHUYECKOTO aHAIM3a MONydaeMoii

nHbOpMarmy;
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OK 02. Mcrnionb30BaTh COBpEeMEHHBIE
CpelcTBa MOMCKAa, aHauim3a M
HHTeprnpeTanud HHGOPMAUHU M
MHOOPMAIMOHHbBIE TEXHOIOTHH JUIs
BRHINOJNHEHHS 3agay
npodecCHOHANBHOI IeATEbHOCTH

OBIaJicHHe YHUBEPCAIbHBIMU y4eOHBIMH MO3HABATEIbHBIMH JCHCTBHAMHU a)
06a30BbIe JOrHYECKHE ACHCTBUSA: CaMOCTOATENbHO (YOPMYIHPOBATH H
AKTyaJIM3UPOBATh NPOOIEMy, PACCMAaTPUBATh €€ BCECTOPOHHE, YCTAHABINBAT|
CYIIECTBEHHbIl MPU3HAK HJINM OCHOBAHHS IS CPAaBHCHHUS, KIACCHOUKALMH H
00001IeHHS; ONPEAEIIATE 1IeNH JeATeIbHOCTH, 3a1aBaTh apaMeTPhl U KPUTCPUH|
UX JOCTHXKCHHSA; BBIABIATH 3aKOHOMEPHOCTH M HNPOTHBOPCUHS B|
[paccMaTpHBAEMBIX SBJICHHSX; BHOCHTh KOPPEKTHBBI B JICATEIIEHOCTD, OLICHHBATh
COOTBETCTBHE pPE3yNbTAaTOB ILEJAM, OINEHHBATH PHUCKHM IOCIEACTBHIH
e TeNBHOCTH; Pa3BHBAaTh KPEATUBHOE MBIIIICHHE TIPU PEIICHHN KU3HEHHBIX
pobiem;;

OBJIaJicHHE YHUBEPCAIBHBIMU Y4eOHBIMH MO3HABATEIBHBIMU ACHCTBUSIME 6)
0a3zoBbIC MCCIENOBATENbCKHE NEHCTBMA: BIAJEeTh HABBIKAMH YydeOHO-
MCCIIe/IOBATENBCKOH M MPOEKTHOH NesATeNbHOCTH, HABBIKAMH pa3penieHus
npoGiaeM; CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTENIBHOMY MOHCKY METOMIOB|
peLI.IeHl/lil llpaK'l"M‘iCCKVlX 3aja4, IIpMMeHeHMIO paSJIM‘IHle METOJ0B ITO3HAHMSA;
OBJIaJICHHE BHUIAMU NEATEIbHOCTH IO IOJYHYEHHIO HOBOTO 3HAHHA, €ro
MHTEPIIPETALNH, NPE0OPa3OBAHMIO M IPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CHTyallMsX, B TOM YHCJIC NPU CO3JaHUU Y4eOHBIX M COLMAIBHBIX IPOCKTOB;
(hopMHpPOBAHHE HAYYHOTO THIIA MBIIUICHHUS, BIIaJICHHE HAYYHON TEPMHUHOJIOTHEH,
KITIOUEBBIMH MOHATHAMH U METOJaMHU; CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC
3a/1a4u B 06pa3OBaTeﬂbH()l7l JEATCJIBHOCTH U )KM3HCHHBIX CVlTyaLlVIﬂX; BBbIABJIATD
MPUYNHHO-CIIECTBEHHBIE CBA3M M aKTyalH3HPOBATh 3alady, BbIIBHIATbh,
I'HI'IOTC3y ce pellleHVlﬂ, HaXoOJUTh apl"yMeHTbl JUIs 1oKa3aTeJbCTBa CBOMX
yTBepXkKICHHH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS; aHAIN3HPOBATH
[0JTy4EHHBIE B XOJI€ PEIICHHs 3a/1a4l PE3yJIbTaThl, KPHTUYECKH OLCHHMBATH MX|
I0CTOBEPHOCTD, IIPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX; pa3pabaThIBaTh
[1aH pelIeHHs NMpo6JIeMbl ¢ YYETOM aHallM3a MMEIOIUXCS MaTePUalbHBIX H|
HEeMaTePUAIBHBIX PECYPCOB; OCYILECTBIATE LENCHANPABICHHBIH MTOMCK IIePEeHOCa,
Cpe/CTB U COCOOOB ACHCTBHS B IPO(YECCHOHANBHYIO CPE/LY; YMETh EPCHOCHUTD|
3HAHMS B I03HABATENbHYIO M NPAKTHYECKYI0 OOJIACTH JKU3HEAEATEeIbHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00IACTei;;

OBajieHe YHHBEPCAIbHBIMH KOMMYHUKAQTHBHBIMU JICHCTBUSIMHU: ) COBMECTHast
1eATETBHOCTh: MOHMMATh M HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOH
WHINBUAYalbHOH PaboThI; BHIOHPATh TEMAaTHKY U METOAbI COBMECTHBIX|
eHCTBUI ¢ y4eTOM OOLIMX HHTEPECOB M BO3MOXXHOCTEH Ka)JIOT0 HieHa
KOJLICKTUBA;;

OBnajicHHE YHHUBEPCAIbHBIMH pETyIITHUBHBIMU JCHCTBUAMHU: a)
CaMOOpraHM3alMsa: CaMOCTOSTENBHO OCYINECTBIATH I03HABATEIbHYIO|
1eATENIBHOCTD, BBISBIATH NPOOIEMbI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE
3agaun B 00pa30BaTEIbHON AEATEIBHOCTH M JKM3HCHHBIX CHTYaI[UAX;
CaMOCTOSITEIbHO COCTABIAT IUIAH PEHICHHs MPOOIEMBI C yYETOM HMEIOIIMXCS
[pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEIOYTEHHUIH; JeaTh OCO3HAHHEII
BBIOOD, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE; OLCHUBATD
[PHOOPETEHHBII OIIBIT;;

OBIaZicHUE YHHBEPCAIBHBIMU Y4COHBIMH MO3HABATEIBHBIMU NCHCTBUAMH B)
paboTa ¢ MHQopManueil: BIaJeTh HABBIKAMH MONYYeHUs MHOOpPMALUH U3
HMCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYHICCTBIATH IOUCK, aHAIH3,
CHCTEMATH3aLlMIO ¥ HHTEPIPETALNI0 HHPOPMALMH PAa3IMIHEIX BHIOB U GopM|
pe/ICTaBICHNS;;

OBJ1aJIcHIE YHHBEPCAIBHBIMH PETYJISITHBHBIMH JISHCTBHSAMHU: T) IPHHSTHE Ce0st 1
pyruX moneit: mpuHUMaTh ces, MTOHNMas CBOM HEJOCTaTKU U IOCTOMHCTBA;;
OBl1ajieHHe YHHBEPCATbHBIME KOMMYHHKATHBHBIMU JSHCTBHAMHU: ) OOLIEHHE:
OCYIIECTBIATh KOMMYHHMKAaLlMH BO BceX cdepax >XKMU3HU; PacIO3HABATB,
HeBepOalbHbIC CPEACTBA OOIICHHS, IOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKA KOHGIMKTHBIX CHTYAlUi U CMATYaTh KOH(INKTHI;
BJIJICTh PA3IMYHBIMH CIIOCOOAMHU OOIICHHUS U B3aUMOJICHCTBHUS;;

OBnajieHNe YHHBEPCATbHBIMU PETYIATUBHBIMU AEHCTBUAMH: §) CAMOKOHTPOIIb:
J1aBaTh OlleHKy HOBBIM CMTyallMﬂM, BHOCHTH KOppCKTVleI B JICATCIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3y/ITATOB LETIAM;;

OBJ1aJicHHe YHHBEPCAIbHBIMU PETYJISTHBHBIMH JACHCTBUSAMH: B) SMOIIMOHAIIHBIH
WHTEIUIEKT, HPeANoNaramuil copMHPOBAHHOCTE: CAMOPETyIHPOBAHUS,
BKJIIOYAIOIEI0 CAMOKOHTPOJIb, YMEHHE NPMHUMATh OTBETCTBEHHOCTDb 3a CBOE|
[OBEJCHNE, CIIOCOOHOCTh aJaNTHPOBAThCA K 3MOLMOHAIBHBIM M3MEHEHHSAM H|
POSIBIATh T'MOKOCTh, OBITh OTKPHITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH,
BKJIIOYAIOMEH CTPEMJIEHHE K NOCTHIKCHHMIO L[EIM U YCHeXy, ONTHMH3M,
HMHHUIMATHBHOCTB, YMECHHUE JICHCTBOBATH, HCXO/IS M3 CBOUX BO3MOMKHOCTEH;

[1P62) chopMHPOBAHHOCTH yMEHHIl Pacro3HaBaTh (GH3MUIECKHE SBICHHUS
(nporecchl) U OOBACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M PaBHOYCKOPEHHOE IPAMOJHHEHHOe JIBHKEHHE,
cBOOOIHOC MajCHHE TeNd, ABIJKCHHE IO OKDPYKHOCTH, HHEpIHS,
B3aMMOJIEHCTBHE Tell, KonebaTebHOe JIBIKEHHE, PE30HAHC, BOIHOBOE|
nBrkenue; auddysus, 6poyHOBCKOE JABIKCHHE, CTPOCHHUE KUAKOCTEH 1
TBEp/BIX Tel, N3MEHEHHEe 00beMa Tell NIPU HarpeBaHUM (OXJIAKICHHH),
TeruIoBOe paBHOBECHE, HCIAPCHHE, KOHACHCAHS, IIIaBICHHUE,
KPHUCTAIIM3alis, KUIEHHe, BIAXHOCTh BO3JyXa, CBA3b CpeaHeil
KHHETHYCCKOI YHEPTHH TEILIOBOTO ABIKCHHS MOJIEKYJ ¢ aGCOMIOTHOI
TeMIepaTypoif, MOBBINICHHE JABICHHS Ia3a NPH €ro HarpeBaHHH B
3aKpBITOM COCYZE, CBA3b MEXAY HapaMeTpaMH COCTOSHHS ra3a B
M30TIPOLIECCAX; MEKTPH3AIMS Tell, B3aUMOJICICTBIE 3aps/I0B, HArPEBaHHE|
[POBOJHMKA C TOKOM, B3aHMOJEIHCTBHE MATHHTOB, JJICKTPOMATHATHAS
VIH}.(yKLUASl, Llel}’lC'I'BMe MArHuTHOIO I10Jisg Ha llpOBO}.lHMK C TOKOM H
MBIOKymuiics 3apsii, JICKTPOMAaTHUTHBIC KOJNCOAHHS M BOJHBI,
NPSMOJIMHEHOE PAacIPOCTPAHEHHE CBETA, OTPaKCHUE, IPEIOMIICHHE,
naTepdepennns, AndPakuus U MOIIPH3ALUS CBETa, AUCIEPCHS CBETa;
(dorosniekTpudeckuii 3QPeKT, CBETOBOE AaBICHHE, BO3SHUKHOBEHHE!
IMHEHYATOro CIIEKTpa aTOMa BOAOPOJA, CCTCCTBEHHAS H HCKYCCTBCHHAS
PaIMOAKTHBHOCTS;;

I1P63) BnajgeHHe OCHOBOMONATAIOMUMHU (PU3NYECKUMU MOHATHAMH H|
BCJIMYMHAMH, XapaKTele3yK)lllVlMVl (l)Vlf}Vl“leCKVle ﬂpOlleCCbl (CBﬁ3aHHblMVl
C MEXaHHYECKHM [BIKCHHEM, B3aHMOACHCTBHEM Tell, MEXaHHIECKUMH
KO0JICOAHMAMH U BOJIHAMH; aTOMHO-MOJICKYJ/ISIPHBIM CTPOCHHEM BEIIECTBA,
TEIIOBBIMH [POLECCAMH; DJIEKTPHYECKHM H MAarHUTHBIM MOJSIMH,
DIIEKTPHYECKUM TOKOM, dIEKTPOMATHUTHBIMH KOJICOAHUAMH U BOIHAMU;
OITHYECKHMH SIBICHUSMH; KBAHTOBBIMH SIBIICHUSIMH, CTPOCHIEM aTOMa H
ATOMHOTO SIpa, PaAHOAKTHBHOCTHIO); BIAJCHHE OCHOBOIONArAIOIIUMH
ACTPOHOMHMYECKHMH IIOHSTHAMH, MO3BOJSIOMNMY XapaKTepU30BaTh,
MpOIECChl, MPOUCXOJAIINE HA 3BE3/1aX, B 3BE3JHBIX CHCTEMax, B
MEKTIaKTHYECKOIl Cpefie; BIDKeHNe HeOECHBIX Tel, SBOIIOLHIO 3Be3] 1
BcenenHoi;;

I1P6G1) chopMupOBaHHOCTE MPEACTABICHHI O POJIH U MecTe QU3UKH H
ACTPOHOMHM B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, O
cucTeMooOpasyloniell ponu (U3MKH B PA3BUTHH ECTECTBEHHLIX HAYK,
TCXHHKH M COBPCMCHHBIX TEXHOJIOTHii, O BKIage POCCHHCKUX U
3apyOekHBEIX yYeHBIX-(HU3MKOB B Pa3BUTHE HAyKH; NMOHHMAaHHE,
(busnyCCKOil CYIMHOCTH HAaOII0aCMBIX SIBICHHI MHKPOMHPA, MaKPOMHPA|
U MeraMmupa; HOHHMaHHE POJHM aCTPOHOMHH B NPaKTHYECKOi
CSITCIBHOCTH YeI0BeKa U JAIbHEHIIEM HayYHO-TEXHHIECKOM Pa3BUTHH,
ponu Gu3MKH B GOPMUPOBAHMM KPYyrozopa M (YHKIHOHAILHOI
TPaMOTHOCTH 9€IOBEKA MISI PELICHIST IPAKTIYECKUX 3aat;;

[1P66) Biajgenne OCHOBHBEIMH METOJAMH HAay4HOTO IIO3HAHMS,
HCIIONB3YCMBIMA B (DU3UKE: IPOBOAUTH HPSIMBIC H KOCBEHHBIC H3MEPCHHUS,
(H3MYECKNX BENMYMH, BEIOMpAs ONTHMAIbHEINH CIIOCOO M3MEpeHus M
HCIIONB3YSI M3BECTHBIC METOABI OLCHKH IIOTPEIIHOCTEH H3MCPCHHI,
NPOBOJMTE HCCIEIOBAHHE 3aBHCHMOCTEH (U3MYECKMX BEIHYHMH C
HCIIONB30BAHHEM MPSMBIX H3MEPCHHI, OOBACHITH ITOJYYCHHBIC)
pe3yIbTaThl, UCIONb3ys (U3MUECKHE TEOPHH, 3aKOHBI H MOHATHS, U
menaTh BBIBOABI; COONIONATH MpaBHiIa 0E30IaCHOrO TPyAa MPH
NPOBEJICHUHU HCCIISJ0BAaHHIl B paMKaX y4eOHOr0 SKCIIepUMEHTa U y4eOHO-
HCCIIe[0BATENLCKONH JEeSITEIBHOCTH C HCIONb30BaHHEM LH(POBBIX|
M3MEPHTEIbHBIX YCTPOHCTB M J1a00paTOpPHOTO 000pYNOBAHUS;
cpOpPMHPOBAHHOCTD MPEACTABICHHN O METOAAX MOIYYCHUS HAyYHBIX|
ACTPOHOMHYECKHX 3HAHHH;;

I1P68) copMHUPOBAaHHOCTH YMEHHS PUMEHATH MOMyYCHHBIC 3HAHUSA IS
00'BSICHEHNUS! YCIIOBHIA MPOTEKaHMsl PU3HUECKHX SBICHUI B IPUPOJIE U JUTs
OPUHATHS NMPAKTHYECKHX PEUICHUIl B MOBCEAHEBHOH JKHU3HU IS
oOecneueHnst 6€30MaCHOCTH NPH 0OPAIICHHH ¢ OBITOBBIMH TPHOOPAMH H
TeXHHYECKHMH YCTPOICTBAMH, COXPAHEHHS 3J0POBBSI U COOIIONCHUS
HOPM 3KOJIOTHYECKOI'0 MOBEIEHUS B OKPYKAIOIIEH cpejie; NOHUMaHHE|
HEOOXOAMMOCTH IPHMEHEHHS JOCTHKCHUH (U3UKH U TEXHOJIOTHIT JUIs
PALHOHANBHOTO IPHPOJIONOIB30BAHHS;;

[1P64) BrafeHne 3aKOHOMEPHOCTSIMHA, 3aKOHAMH H TEOPHSIMH, YBEPEHHOE|
HCIIO/Ib30BAHUC 3aKOHOB M 3aKOHOMEPHOCTEH MPH aHaIu3e (pU3NYCCKHX|
SIBIICHHIT U IIPOLIECCOB;;

I1P65) ymMeHMe YYHUTBIBATH TI'DAHMIEI NPUMEHCHHSA H3YYCHHBIX|
(u3MIecKnX Mojeneil: MaTepuanbHas TOYKA, HMHEPLHAIbHAS CHCTEM|
oTCYeTa, HACATbHBII Ia3; MOJCIH CTPOCHHS Ta30B, XKHUAKOCTEH U TBEPABIX|
Te, TOYeUHBIl SIEKTPUYECKHH 3apsi, sAepHas MOJENb aroMa,
HyKJIOHHAs] MOJIEJIb AaTOMHOTO SLIPa IIPH PeIleHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBasenye yMeHHsMHU PaboOTaTh B TPyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs peIaTh PACYETHBIC 3aa4U C SBHO
3a7aHHON (pU3HYECKON MOJENBIO, HCIONb3Ys (PU3MUECKHe 3aKOHBI
[PUHIHIIEI, HA OCHOBE aHAIN3a YCIOBHUS 3a1a4H BHIOUPATh (HU3HUCCKYIO
MOJIeITb, BRIICNATE (H3HUeCKHe BETHINHBI H (HOPMYIIBI, HEOOXOJUMBIE|
s ee pelleHHs, NMPOBOAHTH PACYETHl H OLCHHBATH PEaTbHOCTH
[0JTy4EHHOTO 3HAUYSHMs (PH3MUECKOI BETMUYMHBL; PEIIaTh KAUeCTBEHHBIC|
3agadd, BBICTPAMBAs IOTHYCCKH HENPOTHBOPECYHBYIO LEMOUKY|
paccy KJIeHHil ¢ OIopoil Ha M3ydYeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
(usnIecKne BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHON MO3HMIMU 110 OTHOIICHHIO K|
(busnueckoit nHGOpMAaIMHK, MOMyYaeMOoii U3 pa3HbIX HCTOUYHUKOB, YMEHHI
MCIIONB30BATh NU(POBBIE TEXHONOTHH JUIS IIOMCKA, CTPYKTYPHPOBAHHUS,
NHTEPIpPETAN U MPEJCTaBICHUS yd4eOHOHl M HayYHO-MOIYISIPHOI
MH(OPMAINH; Pa3BHTHE YMEHHI KPUTHUYECKOTO aHAIM3a MONydaeMoii

nHbOpMarmy;
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O K 04. DbpexTuBHO
B3aMMOJICHCTBOBATh M paboTaTh B
KOJUIEKTHBE M KOMAHJIe

OBIaJicHHe YHUBEPCAIbHBIMU y4eOHBIMH MO3HABATEIbHBIMH JCHCTBHAMHU a)
06a30BbIe JOrHYECKHE ACHCTBUSA: CaMOCTOATENbHO (YOPMYIHPOBATH H
AKTyaJIM3UPOBATh NPOOIEMy, PACCMAaTPUBATh €€ BCECTOPOHHE, YCTAHABINBAT|
CYIIECTBEHHbIl MPU3HAK HJINM OCHOBAHHS IS CPAaBHCHHUS, KIACCHOUKALMH H
00001IeHHS; ONPEAEIIATE 1IeNH JeATeIbHOCTH, 3a1aBaTh apaMeTPhl U KPUTCPUH|
UX JOCTHXKCHHSA; BBIABIATH 3aKOHOMEPHOCTH M HNPOTHBOPCUHS B|
[paccMaTpHBAEMBIX SBJICHHSX; BHOCHTh KOPPEKTHBBI B JICATEIIEHOCTD, OLICHHBATh
COOTBETCTBHE pPE3yNbTAaTOB ILEJAM, OINEHHBATH PHUCKHM IOCIEACTBHIH
e TeNBHOCTH; Pa3BHBAaTh KPEATUBHOE MBIIIICHHE TIPU PEIICHHN KU3HEHHBIX
pobiem;;

OBJIaJicHHE YHUBEPCAIBHBIMU Y4eOHBIMH MO3HABATEIBHBIMU ACHCTBUSIME 6)
0a3zoBbIC MCCIENOBATENbCKHE NEHCTBMA: BIAJEeTh HABBIKAMH YydeOHO-
MCCIIe/IOBATENBCKOH M MPOEKTHOH NesATeNbHOCTH, HABBIKAMH pa3penieHus
npoGiaeM; CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTENIBHOMY MOHCKY METOMIOB|
peLI.IeHl/lil llpaK'l"M‘iCCKVlX 3aja4, IIpMMeHeHMIO paSJIM‘IHle METOJ0B ITO3HAHMSA;
OBJIaJICHHE BHUIAMU NEATEIbHOCTH IO IOJYHYEHHIO HOBOTO 3HAHHA, €ro
MHTEPIIPETALNH, NPE0OPa3OBAHMIO M IPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CHTyallMsX, B TOM YHCJIC NPU CO3JaHUU Y4eOHBIX M COLMAIBHBIX IPOCKTOB;
(hopMHpPOBAHHE HAYYHOTO THIIA MBIIUICHHUS, BIIaJICHHE HAYYHON TEPMHUHOJIOTHEH,
KITIOUEBBIMH MOHATHAMH U METOJaMHU; CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC
3a/1a4u B 06pa3OBaTeﬂbH()l7l JEATCJIBHOCTH U )KM3HCHHBIX CVlTyaLlVIﬂX; BBbIABJIATD
MPUYNHHO-CIIECTBEHHBIE CBA3M M aKTyalH3HPOBATh 3alady, BbIIBHIATbh,
I'HI'IOTC3y ce pellleHVlﬂ, HaXoOJUTh apl"yMeHTbl JUIs 1oKa3aTeJbCTBa CBOMX
yTBepXkKICHHH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS; aHAIN3HPOBATH
[0JTy4EHHBIE B XOJI€ PEIICHHs 3a/1a4l PE3yJIbTaThl, KPHTUYECKH OLCHHMBATH MX|
I0CTOBEPHOCTD, IIPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX; pa3pabaThIBaTh
[1aH pelIeHHs NMpo6JIeMbl ¢ YYETOM aHallM3a MMEIOIUXCS MaTePUalbHBIX H|
HEeMaTePUAIBHBIX PECYPCOB; OCYILECTBIATE LENCHANPABICHHBIH MTOMCK IIePEeHOCa,
Cpe/CTB U COCOOOB ACHCTBHS B IPO(YECCHOHANBHYIO CPE/LY; YMETh EPCHOCHUTD|
3HAHMS B I03HABATENbHYIO M NPAKTHYECKYI0 OOJIACTH JKU3HEAEATEeIbHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00IACTei;;

OBajieHe YHHBEPCAIbHBIMH KOMMYHUKAQTHBHBIMU JICHCTBUSIMHU: ) COBMECTHast
1eATETBHOCTh: MOHMMATh M HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOH
WHINBUAYalbHOH PaboThI; BHIOHPATh TEMAaTHKY U METOAbI COBMECTHBIX|
eHCTBUI ¢ y4eTOM OOLIMX HHTEPECOB M BO3MOXXHOCTEH Ka)JIOT0 HieHa
KOJLICKTUBA;;

OBnajicHHE YHHUBEPCAIbHBIMH pETyIITHUBHBIMU JCHCTBUAMHU: a)
CaMOOpraHM3alMsa: CaMOCTOSTENBHO OCYINECTBIATH I03HABATEIbHYIO|
1eATENIBHOCTD, BBISBIATH NPOOIEMbI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE
3agaun B 00pa30BaTEIbHON AEATEIBHOCTH M JKM3HCHHBIX CHTYaI[UAX;
CaMOCTOSITEIbHO COCTABIAT IUIAH PEHICHHs MPOOIEMBI C yYETOM HMEIOIIMXCS
[pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEIOYTEHHUIH; JeaTh OCO3HAHHEII
BBIOOD, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE; OLCHUBATD
[PHOOPETEHHBII OIIBIT;;

OBIaZicHUE YHHBEPCAIBHBIMU Y4COHBIMH MO3HABATEIBHBIMU NCHCTBUAMH B)
paboTa ¢ MHQopManueil: BIaJeTh HABBIKAMH MONYYeHUs MHOOpPMALUH U3
HMCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYHICCTBIATH IOUCK, aHAIH3,
CHCTEMATH3aLlMIO ¥ HHTEPIPETALNI0 HHPOPMALMH PAa3IMIHEIX BHIOB U GopM|
pe/ICTaBICHNS;;

OBJ1aJIcHIE YHHBEPCAIBHBIMH PETYJISITHBHBIMH JISHCTBHSAMHU: T) IPHHSTHE Ce0st 1
pyruX moneit: mpuHUMaTh ces, MTOHNMas CBOM HEJOCTaTKU U IOCTOMHCTBA;;
OBl1ajieHHe YHHBEPCATbHBIME KOMMYHHKATHBHBIMU JSHCTBHAMHU: ) OOLIEHHE:
OCYIIECTBIATh KOMMYHHMKAaLlMH BO BceX cdepax >XKMU3HU; PacIO3HABATB,
HeBepOalbHbIC CPEACTBA OOIICHHS, IOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKA KOHGIMKTHBIX CHTYAlUi U CMATYaTh KOH(INKTHI;
BJIJICTh PA3IMYHBIMH CIIOCOOAMHU OOIICHHUS U B3aUMOJICHCTBHUS;;

OBnajieHNe YHHBEPCATbHBIMU PETYIATUBHBIMU AEHCTBUAMH: §) CAMOKOHTPOIIb:
J1aBaTh OlleHKy HOBBIM CMTyallMﬂM, BHOCHTH KOppCKTVleI B JICATCIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3y/ITATOB LETIAM;;

OBJ1aJicHHe YHHBEPCAIbHBIMU PETYJISTHBHBIMH JACHCTBUSAMH: B) SMOIIMOHAIIHBIH
WHTEIUIEKT, HPeANoNaramuil copMHPOBAHHOCTE: CAMOPETyIHPOBAHUS,
BKJIIOYAIOIEI0 CAMOKOHTPOJIb, YMEHHE NPMHUMATh OTBETCTBEHHOCTDb 3a CBOE|
[OBEJCHNE, CIIOCOOHOCTh aJaNTHPOBAThCA K 3MOLMOHAIBHBIM M3MEHEHHSAM H|
POSIBIATh T'MOKOCTh, OBITh OTKPHITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH,
BKJIIOYAIOMEH CTPEMJIEHHE K NOCTHIKCHHMIO L[EIM U YCHeXy, ONTHMH3M,
HMHHUIMATHBHOCTB, YMECHHUE JICHCTBOBATH, HCXO/IS M3 CBOUX BO3MOMKHOCTEH;

[1P62) chopMHPOBAHHOCTH yMEHHIl Pacro3HaBaTh (GH3MUIECKHE SBICHHUS
(nporecchl) U OOBACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M PaBHOYCKOPEHHOE IPAMOJHHEHHOe JIBHKEHHE,
cBOOOIHOC MajCHHE TeNd, ABIJKCHHE IO OKDPYKHOCTH, HHEpIHS,
B3aMMOJIEHCTBHE Tell, KonebaTebHOe JIBIKEHHE, PE30HAHC, BOIHOBOE|
nBrkenue; auddysus, 6poyHOBCKOE JABIKCHHE, CTPOCHHUE KUAKOCTEH 1
TBEp/BIX Tel, N3MEHEHHEe 00beMa Tell NIPU HarpeBaHUM (OXJIAKICHHH),
TeruIoBOe paBHOBECHE, HCIAPCHHE, KOHACHCAHS, IIIaBICHHUE,
KPHUCTAIIM3alis, KUIEHHe, BIAXHOCTh BO3JyXa, CBA3b CpeaHeil
KHHETHYCCKOI YHEPTHH TEILIOBOTO ABIKCHHS MOJIEKYJ ¢ aGCOMIOTHOI
TeMIepaTypoif, MOBBINICHHE JABICHHS Ia3a NPH €ro HarpeBaHHH B
3aKpBITOM COCYZE, CBA3b MEXAY HapaMeTpaMH COCTOSHHS ra3a B
M30TIPOLIECCAX; MEKTPH3AIMS Tell, B3aUMOJICICTBIE 3aps/I0B, HArPEBaHHE|
[POBOJHMKA C TOKOM, B3aHMOJEIHCTBHE MATHHTOB, JJICKTPOMATHATHAS
VIH}.(yKLUASl, Llel}’lC'I'BMe MArHuTHOIO I10Jisg Ha llpOBO}.lHMK C TOKOM H
MBIOKymuiics 3apsii, JICKTPOMAaTHUTHBIC KOJNCOAHHS M BOJHBI,
NPSMOJIMHEHOE PAacIPOCTPAHEHHE CBETA, OTPaKCHUE, IPEIOMIICHHE,
naTepdepennns, AndPakuus U MOIIPH3ALUS CBETa, AUCIEPCHS CBETa;
(dorosniekTpudeckuii 3QPeKT, CBETOBOE AaBICHHE, BO3SHUKHOBEHHE!
IMHEHYATOro CIIEKTpa aTOMa BOAOPOJA, CCTCCTBEHHAS H HCKYCCTBCHHAS
PaIMOAKTHBHOCTS;;

I1P63) BnajgeHHe OCHOBOMONATAIOMUMHU (PU3NYECKUMU MOHATHAMH H|
BCJIMYMHAMH, XapaKTele3yK)lllVlMVl (l)Vlf}Vl“leCKVle ﬂpOlleCCbl (CBﬁ3aHHblMVl
C MEXaHHYECKHM [BIKCHHEM, B3aHMOACHCTBHEM Tell, MEXaHHIECKUMH
KO0JICOAHMAMH U BOJIHAMH; aTOMHO-MOJICKYJ/ISIPHBIM CTPOCHHEM BEIIECTBA,
TEIIOBBIMH [POLECCAMH; DJIEKTPHYECKHM H MAarHUTHBIM MOJSIMH,
DIIEKTPHYECKUM TOKOM, dIEKTPOMATHUTHBIMH KOJICOAHUAMH U BOIHAMU;
OITHYECKHMH SIBICHUSMH; KBAHTOBBIMH SIBIICHUSIMH, CTPOCHIEM aTOMa H
ATOMHOTO SIpa, PaAHOAKTHBHOCTHIO); BIAJCHHE OCHOBOIONArAIOIIUMH
ACTPOHOMHMYECKHMH IIOHSTHAMH, MO3BOJSIOMNMY XapaKTepU30BaTh,
MpOIECChl, MPOUCXOJAIINE HA 3BE3/1aX, B 3BE3JHBIX CHCTEMax, B
MEKTIaKTHYECKOIl Cpefie; BIDKeHNe HeOECHBIX Tel, SBOIIOLHIO 3Be3] 1
BcenenHoi;;

I1P6G1) chopMupOBaHHOCTE MPEACTABICHHI O POJIH U MecTe QU3UKH H
ACTPOHOMHM B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, O
cucTeMooOpasyloniell ponu (U3MKH B PA3BUTHH ECTECTBEHHLIX HAYK,
TCXHHKH M COBPCMCHHBIX TEXHOJIOTHii, O BKIage POCCHHCKUX U
3apyOekHBEIX yYeHBIX-(HU3MKOB B Pa3BUTHE HAyKH; NMOHHMAaHHE,
(busnyCCKOil CYIMHOCTH HAaOII0aCMBIX SIBICHHI MHKPOMHPA, MaKPOMHPA|
U MeraMmupa; HOHHMaHHE POJHM aCTPOHOMHH B NPaKTHYECKOi
CSITCIBHOCTH YeI0BeKa U JAIbHEHIIEM HayYHO-TEXHHIECKOM Pa3BUTHH,
ponu Gu3MKH B GOPMUPOBAHMM KPYyrozopa M (YHKIHOHAILHOI
TPaMOTHOCTH 9€IOBEKA MISI PELICHIST IPAKTIYECKUX 3aat;;

[1P66) Biajgenne OCHOBHBEIMH METOJAMH HAay4HOTO IIO3HAHMS,
HCIIONB3YCMBIMA B (DU3UKE: IPOBOAUTH HPSIMBIC H KOCBEHHBIC H3MEPCHHUS,
(H3MYECKNX BENMYMH, BEIOMpAs ONTHMAIbHEINH CIIOCOO M3MEpeHus M
HCIIONB3YSI M3BECTHBIC METOABI OLCHKH IIOTPEIIHOCTEH H3MCPCHHI,
NPOBOJMTE HCCIEIOBAHHE 3aBHCHMOCTEH (U3MYECKMX BEIHYHMH C
HCIIONB30BAHHEM MPSMBIX H3MEPCHHI, OOBACHITH ITOJYYCHHBIC)
pe3yIbTaThl, UCIONb3ys (U3MUECKHE TEOPHH, 3aKOHBI H MOHATHS, U
menaTh BBIBOABI; COONIONATH MpaBHiIa 0E30IaCHOrO TPyAa MPH
NPOBEJICHUHU HCCIISJ0BAaHHIl B paMKaX y4eOHOr0 SKCIIepUMEHTa U y4eOHO-
HCCIIe[0BATENLCKONH JEeSITEIBHOCTH C HCIONb30BaHHEM LH(POBBIX|
M3MEPHTEIbHBIX YCTPOHCTB M J1a00paTOpPHOTO 000pYNOBAHUS;
cpOpPMHPOBAHHOCTD MPEACTABICHHN O METOAAX MOIYYCHUS HAyYHBIX|
ACTPOHOMHYECKHX 3HAHHH;;

I1P68) copMHUPOBAaHHOCTH YMEHHS PUMEHATH MOMyYCHHBIC 3HAHUSA IS
00'BSICHEHNUS! YCIIOBHIA MPOTEKaHMsl PU3HUECKHX SBICHUI B IPUPOJIE U JUTs
OPUHATHS NMPAKTHYECKHX PEUICHUIl B MOBCEAHEBHOH JKHU3HU IS
oOecneueHnst 6€30MaCHOCTH NPH 0OPAIICHHH ¢ OBITOBBIMH TPHOOPAMH H
TeXHHYECKHMH YCTPOICTBAMH, COXPAHEHHS 3J0POBBSI U COOIIONCHUS
HOPM 3KOJIOTHYECKOI'0 MOBEIEHUS B OKPYKAIOIIEH cpejie; NOHUMaHHE|
HEOOXOAMMOCTH IPHMEHEHHS JOCTHKCHUH (U3UKH U TEXHOJIOTHIT JUIs
PALHOHANBHOTO IPHPOJIONOIB30BAHHS;;

[1P64) BrafeHne 3aKOHOMEPHOCTSIMHA, 3aKOHAMH H TEOPHSIMH, YBEPEHHOE|
HCIIO/Ib30BAHUC 3aKOHOB M 3aKOHOMEPHOCTEH MPH aHaIu3e (pU3NYCCKHX|
SIBIICHHIT U IIPOLIECCOB;;

I1P65) ymMeHMe YYHUTBIBATH TI'DAHMIEI NPUMEHCHHSA H3YYCHHBIX|
(u3MIecKnX Mojeneil: MaTepuanbHas TOYKA, HMHEPLHAIbHAS CHCTEM|
oTCYeTa, HACATbHBII Ia3; MOJCIH CTPOCHHS Ta30B, XKHUAKOCTEH U TBEPABIX|
Te, TOYeUHBIl SIEKTPUYECKHH 3apsi, sAepHas MOJENb aroMa,
HyKJIOHHAs] MOJIEJIb AaTOMHOTO SLIPa IIPH PeIleHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBasenye yMeHHsMHU PaboOTaTh B TPyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs peIaTh PACYETHBIC 3aa4U C SBHO
3a7aHHON (pU3HYECKON MOJENBIO, HCIONb3Ys (PU3MUECKHe 3aKOHBI
[PUHIHIIEI, HA OCHOBE aHAIN3a YCIOBHUS 3a1a4H BHIOUPATh (HU3HUCCKYIO
MOJIeITb, BRIICNATE (H3HUeCKHe BETHINHBI H (HOPMYIIBI, HEOOXOJUMBIE|
s ee pelleHHs, NMPOBOAHTH PACYETHl H OLCHHBATH PEaTbHOCTH
[0JTy4EHHOTO 3HAUYSHMs (PH3MUECKOI BETMUYMHBL; PEIIaTh KAUeCTBEHHBIC|
3agadd, BBICTPAMBAs IOTHYCCKH HENPOTHBOPECYHBYIO LEMOUKY|
paccy KJIeHHil ¢ OIopoil Ha M3ydYeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
(usnIecKne BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHON MO3HMIMU 110 OTHOIICHHIO K|
(busnueckoit nHGOpMAaIMHK, MOMyYaeMOoii U3 pa3HbIX HCTOUYHUKOB, YMEHHI
MCIIONB30BATh NU(POBBIE TEXHONOTHH JUIS IIOMCKA, CTPYKTYPHPOBAHHUS,
NHTEPIpPETAN U MPEJCTaBICHUS yd4eOHOHl M HayYHO-MOIYISIPHOI
MH(OPMAINH; Pa3BHTHE YMEHHI KPUTHUYECKOTO aHAIM3a MONydaeMoii

nHbOpMarmy;
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OK 06. IIposBIATE TpaxaaHCKO-
NaTPHOTHYECKYI0  MO3MIHUIO,
JIeMOHCTPHPOBATh  OCO3HAHHOE
NoBEJAEHHE Ha OCHOBE
TPaIMIHOHHBIX  POCCHHCKHUX
1yXOBHO-HPABCTBEHHBIX LIEHHOCTEH,
B TOM 4YHCIE C y4eTOM
rapMOHH3AIHH MEKHAIMOHAIBHBIX 1
MEKPETUIHO3HBIX  OTHOMICHHH,
NPUMEHATH CTAaHAapTH
AHTHKOPPYIIMOHHOTO TIOBEICHHS

OBIaJicHHe YHUBEPCAIbHBIMU y4eOHBIMH MO3HABATEIbHBIMH JCHCTBHAMHU a)
06a30BbIe JOrHYECKHE ACHCTBUSA: CaMOCTOATENbHO (YOPMYIHPOBATH H
AKTyaJIM3UPOBATh NPOOIEMy, PACCMAaTPUBATh €€ BCECTOPOHHE, YCTAHABINBAT|
CYIIECTBEHHbIl MPU3HAK HJINM OCHOBAHHS IS CPAaBHCHHUS, KIACCHOUKALMH H
00001IeHHS; ONPEAEIIATE 1IeNH JeATeIbHOCTH, 3a1aBaTh apaMeTPhl U KPUTCPUH|
UX JOCTHXKCHHSA; BBIABIATH 3aKOHOMEPHOCTH M HNPOTHBOPCUHS B|
[paccMaTpHBAEMBIX SBJICHHSX; BHOCHTh KOPPEKTHBBI B JICATEIIEHOCTD, OLICHHBATh
COOTBETCTBHE pPE3yNbTAaTOB ILEJAM, OINEHHBATH PHUCKHM IOCIEACTBHIH
e TeNBHOCTH; Pa3BHBAaTh KPEATUBHOE MBIIIICHHE TIPU PEIICHHN KU3HEHHBIX
pobiem;;

OBJIaJicHHE YHUBEPCAIBHBIMU Y4eOHBIMH MO3HABATEIBHBIMU ACHCTBUSIME 6)
0a3zoBbIC MCCIENOBATENbCKHE NEHCTBMA: BIAJEeTh HABBIKAMH YydeOHO-
MCCIIe/IOBATENBCKOH M MPOEKTHOH NesATeNbHOCTH, HABBIKAMH pa3penieHus
npoGiaeM; CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTENIBHOMY MOHCKY METOMIOB|
peLI.IeHl/lil llpaK'l"M‘iCCKVlX 3aja4, IIpMMeHeHMIO paSJIM‘IHle METOJ0B ITO3HAHMSA;
OBJIaJICHHE BHUIAMU NEATEIbHOCTH IO IOJYHYEHHIO HOBOTO 3HAHHA, €ro
MHTEPIIPETALNH, NPE0OPa3OBAHMIO M IPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CHTyallMsX, B TOM YHCJIC NPU CO3JaHUU Y4eOHBIX M COLMAIBHBIX IPOCKTOB;
(hopMHpPOBAHHE HAYYHOTO THIIA MBIIUICHHUS, BIIaJICHHE HAYYHON TEPMHUHOJIOTHEH,
KITIOUEBBIMH MOHATHAMH U METOJaMHU; CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC
3a/1a4u B 06pa3OBaTeﬂbH()l7l JEATCJIBHOCTH U )KM3HCHHBIX CVlTyaLlVIﬂX; BBbIABJIATD
MPUYNHHO-CIIECTBEHHBIE CBA3M M aKTyalH3HPOBATh 3alady, BbIIBHIATbh,
I'HI'IOTC3y ce pellleHVlﬂ, HaXoOJUTh apl"yMeHTbl JUIs 1oKa3aTeJbCTBa CBOMX
yTBepXkKICHHH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS; aHAIN3HPOBATH
[0JTy4EHHBIE B XOJI€ PEIICHHs 3a/1a4l PE3yJIbTaThl, KPHTUYECKH OLCHHMBATH MX|
I0CTOBEPHOCTD, IIPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX; pa3pabaThIBaTh
[1aH pelIeHHs NMpo6JIeMbl ¢ YYETOM aHallM3a MMEIOIUXCS MaTePUalbHBIX H|
HEeMaTePUAIBHBIX PECYPCOB; OCYILECTBIATE LENCHANPABICHHBIH MTOMCK IIePEeHOCa,
Cpe/CTB U COCOOOB ACHCTBHS B IPO(YECCHOHANBHYIO CPE/LY; YMETh EPCHOCHUTD|
3HAHMS B I03HABATENbHYIO M NPAKTHYECKYI0 OOJIACTH JKU3HEAEATEeIbHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00IACTei;;

OBajieHe YHHBEPCAIbHBIMH KOMMYHUKAQTHBHBIMU JICHCTBUSIMHU: ) COBMECTHast
1eATETBHOCTh: MOHMMATh M HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOH
WHINBUAYalbHOH PaboThI; BHIOHPATh TEMAaTHKY U METOAbI COBMECTHBIX|
eHCTBUI ¢ y4eTOM OOLIMX HHTEPECOB M BO3MOXXHOCTEH Ka)JIOT0 HieHa
KOJLICKTUBA;;

OBnajicHHE YHHUBEPCAIbHBIMH pETyIITHUBHBIMU JCHCTBUAMHU: a)
CaMOOpraHM3alMsa: CaMOCTOSTENBHO OCYINECTBIATH I03HABATEIbHYIO|
1eATENIBHOCTD, BBISBIATH NPOOIEMbI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE
3agaun B 00pa30BaTEIbHON AEATEIBHOCTH M JKM3HCHHBIX CHTYaI[UAX;
CaMOCTOSITEIbHO COCTABIAT IUIAH PEHICHHs MPOOIEMBI C yYETOM HMEIOIIMXCS
[pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEIOYTEHHUIH; JeaTh OCO3HAHHEII
BBIOOD, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE; OLCHUBATD
[PHOOPETEHHBII OIIBIT;;

OBIaZicHUE YHHBEPCAIBHBIMU Y4COHBIMH MO3HABATEIBHBIMU NCHCTBUAMH B)
paboTa ¢ MHQopManueil: BIaJeTh HABBIKAMH MONYYeHUs MHOOpPMALUH U3
HMCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYHICCTBIATH IOUCK, aHAIH3,
CHCTEMATH3aLlMIO ¥ HHTEPIPETALNI0 HHPOPMALMH PAa3IMIHEIX BHIOB U GopM|
pe/ICTaBICHNS;;

OBJ1aJIcHIE YHHBEPCAIBHBIMH PETYJISITHBHBIMH JISHCTBHSAMHU: T) IPHHSTHE Ce0st 1
pyruX moneit: mpuHUMaTh ces, MTOHNMas CBOM HEJOCTaTKU U IOCTOMHCTBA;;
OBl1ajieHHe YHHBEPCATbHBIME KOMMYHHKATHBHBIMU JSHCTBHAMHU: ) OOLIEHHE:
OCYIIECTBIATh KOMMYHHMKAaLlMH BO BceX cdepax >XKMU3HU; PacIO3HABATB,
HeBepOalbHbIC CPEACTBA OOIICHHS, IOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKA KOHGIMKTHBIX CHTYAlUi U CMATYaTh KOH(INKTHI;
BJIJICTh PA3IMYHBIMH CIIOCOOAMHU OOIICHHUS U B3aUMOJICHCTBHUS;;

OBnajieHNe YHHBEPCATbHBIMU PETYIATUBHBIMU AEHCTBUAMH: §) CAMOKOHTPOIIb:
J1aBaTh OlleHKy HOBBIM CMTyallMﬂM, BHOCHTH KOppCKTVleI B JICATCIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3y/ITATOB LETIAM;;

OBJ1aJicHHe YHHBEPCAIbHBIMU PETYJISTHBHBIMH JACHCTBUSAMH: B) SMOIIMOHAIIHBIH
WHTEIUIEKT, HPeANoNaramuil copMHPOBAHHOCTE: CAMOPETyIHPOBAHUS,
BKJIIOYAIOIEI0 CAMOKOHTPOJIb, YMEHHE NPMHUMATh OTBETCTBEHHOCTDb 3a CBOE|
[OBEJCHNE, CIIOCOOHOCTh aJaNTHPOBAThCA K 3MOLMOHAIBHBIM M3MEHEHHSAM H|
POSIBIATh T'MOKOCTh, OBITh OTKPHITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH,
BKJIIOYAIOMEH CTPEMJIEHHE K NOCTHIKCHHMIO L[EIM U YCHeXy, ONTHMH3M,
HMHHUIMATHBHOCTB, YMECHHUE JICHCTBOBATH, HCXO/IS M3 CBOUX BO3MOMKHOCTEH;

[1P62) chopMHPOBAHHOCTH yMEHHIl Pacro3HaBaTh (GH3MUIECKHE SBICHHUS
(nporecchl) U OOBACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M PaBHOYCKOPEHHOE IPAMOJHHEHHOe JIBHKEHHE,
cBOOOIHOC MajCHHE TeNd, ABIJKCHHE IO OKDPYKHOCTH, HHEpIHS,
B3aMMOJIEHCTBHE Tell, KonebaTebHOe JIBIKEHHE, PE30HAHC, BOIHOBOE|
nBrkenue; auddysus, 6poyHOBCKOE JABIKCHHE, CTPOCHHUE KUAKOCTEH 1
TBEp/BIX Tel, N3MEHEHHEe 00beMa Tell NIPU HarpeBaHUM (OXJIAKICHHH),
TeruIoBOe paBHOBECHE, HCIAPCHHE, KOHACHCAHS, IIIaBICHHUE,
KPHUCTAIIM3alis, KUIEHHe, BIAXHOCTh BO3JyXa, CBA3b CpeaHeil
KHHETHYCCKOI YHEPTHH TEILIOBOTO ABIKCHHS MOJIEKYJ ¢ aGCOMIOTHOI
TeMIepaTypoif, MOBBINICHHE JABICHHS Ia3a NPH €ro HarpeBaHHH B
3aKpBITOM COCYZE, CBA3b MEXAY HapaMeTpaMH COCTOSHHS ra3a B
M30TIPOLIECCAX; MEKTPH3AIMS Tell, B3aUMOJICICTBIE 3aps/I0B, HArPEBaHHE|
[POBOJHMKA C TOKOM, B3aHMOJEIHCTBHE MATHHTOB, JJICKTPOMATHATHAS
VIH}.(yKLUASl, Llel}’lC'I'BMe MArHuTHOIO I10Jisg Ha llpOBO}.lHMK C TOKOM H
MBIOKymuiics 3apsii, JICKTPOMAaTHUTHBIC KOJNCOAHHS M BOJHBI,
NPSMOJIMHEHOE PAacIPOCTPAHEHHE CBETA, OTPaKCHUE, IPEIOMIICHHE,
naTepdepennns, AndPakuus U MOIIPH3ALUS CBETa, AUCIEPCHS CBETa;
(dorosniekTpudeckuii 3QPeKT, CBETOBOE AaBICHHE, BO3SHUKHOBEHHE!
IMHEHYATOro CIIEKTpa aTOMa BOAOPOJA, CCTCCTBEHHAS H HCKYCCTBCHHAS
PaIMOAKTHBHOCTS;;

I1P63) BnajgeHHe OCHOBOMONATAIOMUMHU (PU3NYECKUMU MOHATHAMH H|
BCJIMYMHAMH, XapaKTele3yK)lllVlMVl (l)Vlf}Vl“leCKVle ﬂpOlleCCbl (CBﬁ3aHHblMVl
C MEXaHHYECKHM [BIKCHHEM, B3aHMOACHCTBHEM Tell, MEXaHHIECKUMH
KO0JICOAHMAMH U BOJIHAMH; aTOMHO-MOJICKYJ/ISIPHBIM CTPOCHHEM BEIIECTBA,
TEIIOBBIMH [POLECCAMH; DJIEKTPHYECKHM H MAarHUTHBIM MOJSIMH,
DIIEKTPHYECKUM TOKOM, dIEKTPOMATHUTHBIMH KOJICOAHUAMH U BOIHAMU;
OITHYECKHMH SIBICHUSMH; KBAHTOBBIMH SIBIICHUSIMH, CTPOCHIEM aTOMa H
ATOMHOTO SIpa, PaAHOAKTHBHOCTHIO); BIAJCHHE OCHOBOIONArAIOIIUMH
ACTPOHOMHMYECKHMH IIOHSTHAMH, MO3BOJSIOMNMY XapaKTepU30BaTh,
MpOIECChl, MPOUCXOJAIINE HA 3BE3/1aX, B 3BE3JHBIX CHCTEMax, B
MEKTIaKTHYECKOIl Cpefie; BIDKeHNe HeOECHBIX Tel, SBOIIOLHIO 3Be3] 1
BcenenHoi;;

I1P6G1) chopMupOBaHHOCTE MPEACTABICHHI O POJIH U MecTe QU3UKH H
ACTPOHOMHM B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, O
cucTeMooOpasyloniell ponu (U3MKH B PA3BUTHH ECTECTBEHHLIX HAYK,
TCXHHKH M COBPCMCHHBIX TEXHOJIOTHii, O BKIage POCCHHCKUX U
3apyOekHBEIX yYeHBIX-(HU3MKOB B Pa3BUTHE HAyKH; NMOHHMAaHHE,
(busnyCCKOil CYIMHOCTH HAaOII0aCMBIX SIBICHHI MHKPOMHPA, MaKPOMHPA|
U MeraMmupa; HOHHMaHHE POJHM aCTPOHOMHH B NPaKTHYECKOi
CSITCIBHOCTH YeI0BeKa U JAIbHEHIIEM HayYHO-TEXHHIECKOM Pa3BUTHH,
ponu Gu3MKH B GOPMUPOBAHMM KPYyrozopa M (YHKIHOHAILHOI
TPaMOTHOCTH 9€IOBEKA MISI PELICHIST IPAKTIYECKUX 3aat;;

[1P66) Biajgenne OCHOBHBEIMH METOJAMH HAay4HOTO IIO3HAHMS,
HCIIONB3YCMBIMA B (DU3UKE: IPOBOAUTH HPSIMBIC H KOCBEHHBIC H3MEPCHHUS,
(H3MYECKNX BENMYMH, BEIOMpAs ONTHMAIbHEINH CIIOCOO M3MEpeHus M
HCIIONB3YSI M3BECTHBIC METOABI OLCHKH IIOTPEIIHOCTEH H3MCPCHHI,
NPOBOJMTE HCCIEIOBAHHE 3aBHCHMOCTEH (U3MYECKMX BEIHYHMH C
HCIIONB30BAHHEM MPSMBIX H3MEPCHHI, OOBACHITH ITOJYYCHHBIC)
pe3yIbTaThl, UCIONb3ys (U3MUECKHE TEOPHH, 3aKOHBI H MOHATHS, U
menaTh BBIBOABI; COONIONATH MpaBHiIa 0E30IaCHOrO TPyAa MPH
NPOBEJICHUHU HCCIISJ0BAaHHIl B paMKaX y4eOHOr0 SKCIIepUMEHTa U y4eOHO-
HCCIIe[0BATENLCKONH JEeSITEIBHOCTH C HCIONb30BaHHEM LH(POBBIX|
M3MEPHTEIbHBIX YCTPOHCTB M J1a00paTOpPHOTO 000pYNOBAHUS;
cpOpPMHPOBAHHOCTD MPEACTABICHHN O METOAAX MOIYYCHUS HAyYHBIX|
ACTPOHOMHYECKHX 3HAHHH;;

I1P68) copMHUPOBAaHHOCTH YMEHHS PUMEHATH MOMyYCHHBIC 3HAHUSA IS
00'BSICHEHNUS! YCIIOBHIA MPOTEKaHMsl PU3HUECKHX SBICHUI B IPUPOJIE U JUTs
OPUHATHS NMPAKTHYECKHX PEUICHUIl B MOBCEAHEBHOH JKHU3HU IS
oOecneueHnst 6€30MaCHOCTH NPH 0OPAIICHHH ¢ OBITOBBIMH TPHOOPAMH H
TeXHHYECKHMH YCTPOICTBAMH, COXPAHEHHS 3J0POBBSI U COOIIONCHUS
HOPM 3KOJIOTHYECKOI'0 MOBEIEHUS B OKPYKAIOIIEH cpejie; NOHUMaHHE|
HEOOXOAMMOCTH IPHMEHEHHS JOCTHKCHUH (U3UKH U TEXHOJIOTHIT JUIs
PALHOHANBHOTO IPHPOJIONOIB30BAHHS;;

[1P64) BrafeHne 3aKOHOMEPHOCTSIMHA, 3aKOHAMH H TEOPHSIMH, YBEPEHHOE|
HCIIO/Ib30BAHUC 3aKOHOB M 3aKOHOMEPHOCTEH MPH aHaIu3e (pU3NYCCKHX|
SIBIICHHIT U IIPOLIECCOB;;

I1P65) ymMeHMe YYHUTBIBATH TI'DAHMIEI NPUMEHCHHSA H3YYCHHBIX|
(u3MIecKnX Mojeneil: MaTepuanbHas TOYKA, HMHEPLHAIbHAS CHCTEM|
oTCYeTa, HACATbHBII Ia3; MOJCIH CTPOCHHS Ta30B, XKHUAKOCTEH U TBEPABIX|
Te, TOYeUHBIl SIEKTPUYECKHH 3apsi, sAepHas MOJENb aroMa,
HyKJIOHHAs] MOJIEJIb AaTOMHOTO SLIPa IIPH PeIleHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBasenye yMeHHsMHU PaboOTaTh B TPyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs peIaTh PACYETHBIC 3aa4U C SBHO
3a7aHHON (pU3HYECKON MOJENBIO, HCIONb3Ys (PU3MUECKHe 3aKOHBI
[PUHIHIIEI, HA OCHOBE aHAIN3a YCIOBHUS 3a1a4H BHIOUPATh (HU3HUCCKYIO
MOJIeITb, BRIICNATE (H3HUeCKHe BETHINHBI H (HOPMYIIBI, HEOOXOJUMBIE|
s ee pelleHHs, NMPOBOAHTH PACYETHl H OLCHHBATH PEaTbHOCTH
[0JTy4EHHOTO 3HAUYSHMs (PH3MUECKOI BETMUYMHBL; PEIIaTh KAUeCTBEHHBIC|
3agadd, BBICTPAMBAs IOTHYCCKH HENPOTHBOPECYHBYIO LEMOUKY|
paccy KJIeHHil ¢ OIopoil Ha M3ydYeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
(usnIecKne BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHON MO3HMIMU 110 OTHOIICHHIO K|
(busnueckoit nHGOpMAaIMHK, MOMyYaeMOoii U3 pa3HbIX HCTOUYHUKOB, YMEHHI
MCIIONB30BATh NU(POBBIE TEXHONOTHH JUIS IIOMCKA, CTPYKTYPHPOBAHHUS,
NHTEPIpPETAN U MPEJCTaBICHUS yd4eOHOHl M HayYHO-MOIYISIPHOI
MH(OPMAINH; Pa3BHTHE YMEHHI KPUTHUYECKOTO aHAIM3a MONydaeMoii

nHbOpMarmy;
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OK 07. CozeiicTBOBaTH COXpaHEHUIO
OKpyXawuei cpensl,
pecypcocOepeKeHnIo, MPHUMEHSTh
3HaHHS 00 M3MEHEHHMH KIHMATa,
1D M H I{ M ITBI GepexKIUBOTO
NpOMU3BOACTBA, s dexTuBHO
neificTBOBAaTHL B UpE3BBIYAWHBIX
CHTYaLHAX

OBIaJicHHe YHUBEPCAIbHBIMU y4eOHBIMH MO3HABATEIbHBIMH JCHCTBHAMHU a)
06a30BbIe JOrHYECKHE ACHCTBUSA: CaMOCTOATENbHO (YOPMYIHPOBATH H
AKTyaJIM3UPOBATh NPOOIEMy, PACCMAaTPUBATh €€ BCECTOPOHHE, YCTAHABINBAT|
CYIIECTBEHHbIl MPU3HAK HJINM OCHOBAHHS IS CPAaBHCHHUS, KIACCHOUKALMH H
00001IeHHS; ONPEAEIIATE 1IeNH JeATeIbHOCTH, 3a1aBaTh apaMeTPhl U KPUTCPUH|
UX JOCTHXKCHHSA; BBIABIATH 3aKOHOMEPHOCTH M HNPOTHBOPCUHS B|
[paccMaTpHBAEMBIX SBJICHHSX; BHOCHTh KOPPEKTHBBI B JICATEIIEHOCTD, OLICHHBATh
COOTBETCTBHE pPE3yNbTAaTOB ILEJAM, OINEHHBATH PHUCKHM IOCIEACTBHIH
e TeNBHOCTH; Pa3BHBAaTh KPEATUBHOE MBIIIICHHE TIPU PEIICHHN KU3HEHHBIX
pobiem;;

OBJIaJicHHE YHUBEPCAIBHBIMU Y4eOHBIMH MO3HABATEIBHBIMU ACHCTBUSIME 6)
0a3zoBbIC MCCIENOBATENbCKHE NEHCTBMA: BIAJEeTh HABBIKAMH YydeOHO-
MCCIIe/IOBATENBCKOH M MPOEKTHOH NesATeNbHOCTH, HABBIKAMH pa3penieHus
npoGiaeM; CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTENIBHOMY MOHCKY METOMIOB|
peLI.IeHl/lil llpaK'l"M‘iCCKVlX 3aja4, IIpMMeHeHMIO paSJIM‘IHle METOJ0B ITO3HAHMSA;
OBJIaJICHHE BHUIAMU NEATEIbHOCTH IO IOJYHYEHHIO HOBOTO 3HAHHA, €ro
MHTEPIIPETALNH, NPE0OPa3OBAHMIO M IPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CHTyallMsX, B TOM YHCJIC NPU CO3JaHUU Y4eOHBIX M COLMAIBHBIX IPOCKTOB;
(hopMHpPOBAHHE HAYYHOTO THIIA MBIIUICHHUS, BIIaJICHHE HAYYHON TEPMHUHOJIOTHEH,
KITIOUEBBIMH MOHATHAMH U METOJaMHU; CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC
3a/1a4u B 06pa3OBaTeﬂbH()l7l JEATCJIBHOCTH U )KM3HCHHBIX CVlTyaLlVIﬂX; BBbIABJIATD
MPUYNHHO-CIIECTBEHHBIE CBA3M M aKTyalH3HPOBATh 3alady, BbIIBHIATbh,
I'HI'IOTC3y ce pellleHVlﬂ, HaXoOJUTh apl"yMeHTbl JUIs 1oKa3aTeJbCTBa CBOMX
yTBepXkKICHHH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS; aHAIN3HPOBATH
[0JTy4EHHBIE B XOJI€ PEIICHHs 3a/1a4l PE3yJIbTaThl, KPHTUYECKH OLCHHMBATH MX|
I0CTOBEPHOCTD, IIPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX; pa3pabaThIBaTh
[1aH pelIeHHs NMpo6JIeMbl ¢ YYETOM aHallM3a MMEIOIUXCS MaTePUalbHBIX H|
HEeMaTePUAIBHBIX PECYPCOB; OCYILECTBIATE LENCHANPABICHHBIH MTOMCK IIePEeHOCa,
Cpe/CTB U COCOOOB ACHCTBHS B IPO(YECCHOHANBHYIO CPE/LY; YMETh EPCHOCHUTD|
3HAHMS B I03HABATENbHYIO M NPAKTHYECKYI0 OOJIACTH JKU3HEAEATEeIbHOCTH;
YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00IACTei;;

OBajieHe YHHBEPCAIbHBIMH KOMMYHUKAQTHBHBIMU JICHCTBUSIMHU: ) COBMECTHast
1eATETBHOCTh: MOHMMATh M HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOH
WHINBUAYalbHOH PaboThI; BHIOHPATh TEMAaTHKY U METOAbI COBMECTHBIX|
eHCTBUI ¢ y4eTOM OOLIMX HHTEPECOB M BO3MOXXHOCTEH Ka)JIOT0 HieHa
KOJLICKTUBA;;

OBnajicHHE YHHUBEPCAIbHBIMH pETyIITHUBHBIMU JCHCTBUAMHU: a)
CaMOOpraHM3alMsa: CaMOCTOSTENBHO OCYINECTBIATH I03HABATEIbHYIO|
1eATENIBHOCTD, BBISBIATH NPOOIEMbI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE
3agaun B 00pa30BaTEIbHON AEATEIBHOCTH M JKM3HCHHBIX CHTYaI[UAX;
CaMOCTOSITEIbHO COCTABIAT IUIAH PEHICHHs MPOOIEMBI C yYETOM HMEIOIIMXCS
[pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEIOYTEHHUIH; JeaTh OCO3HAHHEII
BBIOOD, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE; OLCHUBATD
[PHOOPETEHHBII OIIBIT;;

OBIaZicHUE YHHBEPCAIBHBIMU Y4COHBIMH MO3HABATEIBHBIMU NCHCTBUAMH B)
paboTa ¢ MHQopManueil: BIaJeTh HABBIKAMH MONYYeHUs MHOOpPMALUH U3
HMCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYHICCTBIATH IOUCK, aHAIH3,
CHCTEMATH3aLlMIO ¥ HHTEPIPETALNI0 HHPOPMALMH PAa3IMIHEIX BHIOB U GopM|
pe/ICTaBICHNS;;

OBJ1aJIcHIE YHHBEPCAIBHBIMH PETYJISITHBHBIMH JISHCTBHSAMHU: T) IPHHSTHE Ce0st 1
pyruX moneit: mpuHUMaTh ces, MTOHNMas CBOM HEJOCTaTKU U IOCTOMHCTBA;;
OBl1ajieHHe YHHBEPCATbHBIME KOMMYHHKATHBHBIMU JSHCTBHAMHU: ) OOLIEHHE:
OCYIIECTBIATh KOMMYHHMKAaLlMH BO BceX cdepax >XKMU3HU; PacIO3HABATB,
HeBepOalbHbIC CPEACTBA OOIICHHS, IOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKA KOHGIMKTHBIX CHTYAlUi U CMATYaTh KOH(INKTHI;
BJIJICTh PA3IMYHBIMH CIIOCOOAMHU OOIICHHUS U B3aUMOJICHCTBHUS;;

OBnajieHNe YHHBEPCATbHBIMU PETYIATUBHBIMU AEHCTBUAMH: §) CAMOKOHTPOIIb:
J1aBaTh OlleHKy HOBBIM CMTyallMﬂM, BHOCHTH KOppCKTVleI B JICATCIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3y/ITATOB LETIAM;;

OBJ1aJicHHe YHHBEPCAIbHBIMU PETYJISTHBHBIMH JACHCTBUSAMH: B) SMOIIMOHAIIHBIH
WHTEIUIEKT, HPeANoNaramuil copMHPOBAHHOCTE: CAMOPETyIHPOBAHUS,
BKJIIOYAIOIEI0 CAMOKOHTPOJIb, YMEHHE NPMHUMATh OTBETCTBEHHOCTDb 3a CBOE|
[OBEJCHNE, CIIOCOOHOCTh aJaNTHPOBAThCA K 3MOLMOHAIBHBIM M3MEHEHHSAM H|
POSIBIATh T'MOKOCTh, OBITh OTKPHITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH,
BKJIIOYAIOMEH CTPEMJIEHHE K NOCTHIKCHHMIO L[EIM U YCHeXy, ONTHMH3M,
HMHHUIMATHBHOCTB, YMECHHUE JICHCTBOBATH, HCXO/IS M3 CBOUX BO3MOMKHOCTEH;

[1P62) chopMHPOBAHHOCTH yMEHHIl Pacro3HaBaTh (GH3MUIECKHE SBICHHUS
(nporecchl) U OOBACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M PaBHOYCKOPEHHOE IPAMOJHHEHHOe JIBHKEHHE,
cBOOOIHOC MajCHHE TeNd, ABIJKCHHE IO OKDPYKHOCTH, HHEpIHS,
B3aMMOJIEHCTBHE Tell, KonebaTebHOe JIBIKEHHE, PE30HAHC, BOIHOBOE|
nBrkenue; auddysus, 6poyHOBCKOE JABIKCHHE, CTPOCHHUE KUAKOCTEH 1
TBEp/BIX Tel, N3MEHEHHEe 00beMa Tell NIPU HarpeBaHUM (OXJIAKICHHH),
TeruIoBOe paBHOBECHE, HCIAPCHHE, KOHACHCAHS, IIIaBICHHUE,
KPHUCTAIIM3alis, KUIEHHe, BIAXHOCTh BO3JyXa, CBA3b CpeaHeil
KHHETHYCCKOI YHEPTHH TEILIOBOTO ABIKCHHS MOJIEKYJ ¢ aGCOMIOTHOI
TeMIepaTypoif, MOBBINICHHE JABICHHS Ia3a NPH €ro HarpeBaHHH B
3aKpBITOM COCYZE, CBA3b MEXAY HapaMeTpaMH COCTOSHHS ra3a B
M30TIPOLIECCAX; MEKTPH3AIMS Tell, B3aUMOJICICTBIE 3aps/I0B, HArPEBaHHE|
[POBOJHMKA C TOKOM, B3aHMOJEIHCTBHE MATHHTOB, JJICKTPOMATHATHAS
VIH}.(yKLUASl, Llel}’lC'I'BMe MArHuTHOIO I10Jisg Ha llpOBO}.lHMK C TOKOM H
MBIOKymuiics 3apsii, JICKTPOMAaTHUTHBIC KOJNCOAHHS M BOJHBI,
NPSMOJIMHEHOE PAacIPOCTPAHEHHE CBETA, OTPaKCHUE, IPEIOMIICHHE,
naTepdepennns, AndPakuus U MOIIPH3ALUS CBETa, AUCIEPCHS CBETa;
(dorosniekTpudeckuii 3QPeKT, CBETOBOE AaBICHHE, BO3SHUKHOBEHHE!
IMHEHYATOro CIIEKTpa aTOMa BOAOPOJA, CCTCCTBEHHAS H HCKYCCTBCHHAS
PaIMOAKTHBHOCTS;;

I1P63) BnajgeHHe OCHOBOMONATAIOMUMHU (PU3NYECKUMU MOHATHAMH H|
BCJIMYMHAMH, XapaKTele3yK)lllVlMVl (l)Vlf}Vl“leCKVle ﬂpOlleCCbl (CBﬁ3aHHblMVl
C MEXaHHYECKHM [BIKCHHEM, B3aHMOACHCTBHEM Tell, MEXaHHIECKUMH
KO0JICOAHMAMH U BOJIHAMH; aTOMHO-MOJICKYJ/ISIPHBIM CTPOCHHEM BEIIECTBA,
TEIIOBBIMH [POLECCAMH; DJIEKTPHYECKHM H MAarHUTHBIM MOJSIMH,
DIIEKTPHYECKUM TOKOM, dIEKTPOMATHUTHBIMH KOJICOAHUAMH U BOIHAMU;
OITHYECKHMH SIBICHUSMH; KBAHTOBBIMH SIBIICHUSIMH, CTPOCHIEM aTOMa H
ATOMHOTO SIpa, PaAHOAKTHBHOCTHIO); BIAJCHHE OCHOBOIONArAIOIIUMH
ACTPOHOMHMYECKHMH IIOHSTHAMH, MO3BOJSIOMNMY XapaKTepU30BaTh,
MpOIECChl, MPOUCXOJAIINE HA 3BE3/1aX, B 3BE3JHBIX CHCTEMax, B
MEKTIaKTHYECKOIl Cpefie; BIDKeHNe HeOECHBIX Tel, SBOIIOLHIO 3Be3] 1
BcenenHoi;;

I1P6G1) chopMupOBaHHOCTE MPEACTABICHHI O POJIH U MecTe QU3UKH H
ACTPOHOMHM B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, O
cucTeMooOpasyloniell ponu (U3MKH B PA3BUTHH ECTECTBEHHLIX HAYK,
TCXHHKH M COBPCMCHHBIX TEXHOJIOTHii, O BKIage POCCHHCKUX U
3apyOekHBEIX yYeHBIX-(HU3MKOB B Pa3BUTHE HAyKH; NMOHHMAaHHE,
(busnyCCKOil CYIMHOCTH HAaOII0aCMBIX SIBICHHI MHKPOMHPA, MaKPOMHPA|
U MeraMmupa; HOHHMaHHE POJHM aCTPOHOMHH B NPaKTHYECKOi
CSITCIBHOCTH YeI0BeKa U JAIbHEHIIEM HayYHO-TEXHHIECKOM Pa3BUTHH,
ponu Gu3MKH B GOPMUPOBAHMM KPYyrozopa M (YHKIHOHAILHOI
TPaMOTHOCTH 9€IOBEKA MISI PELICHIST IPAKTIYECKUX 3aat;;

[1P66) Biajgenne OCHOBHBEIMH METOJAMH HAay4HOTO IIO3HAHMS,
HCIIONB3YCMBIMA B (DU3UKE: IPOBOAUTH HPSIMBIC H KOCBEHHBIC H3MEPCHHUS,
(H3MYECKNX BENMYMH, BEIOMpAs ONTHMAIbHEINH CIIOCOO M3MEpeHus M
HCIIONB3YSI M3BECTHBIC METOABI OLCHKH IIOTPEIIHOCTEH H3MCPCHHI,
NPOBOJMTE HCCIEIOBAHHE 3aBHCHMOCTEH (U3MYECKMX BEIHYHMH C
HCIIONB30BAHHEM MPSMBIX H3MEPCHHI, OOBACHITH ITOJYYCHHBIC)
pe3yIbTaThl, UCIONb3ys (U3MUECKHE TEOPHH, 3aKOHBI H MOHATHS, U
menaTh BBIBOABI; COONIONATH MpaBHiIa 0E30IaCHOrO TPyAa MPH
NPOBEJICHUHU HCCIISJ0BAaHHIl B paMKaX y4eOHOr0 SKCIIepUMEHTa U y4eOHO-
HCCIIe[0BATENLCKONH JEeSITEIBHOCTH C HCIONb30BaHHEM LH(POBBIX|
M3MEPHTEIbHBIX YCTPOHCTB M J1a00paTOpPHOTO 000pYNOBAHUS;
cpOpPMHPOBAHHOCTD MPEACTABICHHN O METOAAX MOIYYCHUS HAyYHBIX|
ACTPOHOMHYECKHX 3HAHHH;;

I1P68) copMHUPOBAaHHOCTH YMEHHS PUMEHATH MOMyYCHHBIC 3HAHUSA IS
00'BSICHEHNUS! YCIIOBHIA MPOTEKaHMsl PU3HUECKHX SBICHUI B IPUPOJIE U JUTs
OPUHATHS NMPAKTHYECKHX PEUICHUIl B MOBCEAHEBHOH JKHU3HU IS
oOecneueHnst 6€30MaCHOCTH NPH 0OPAIICHHH ¢ OBITOBBIMH TPHOOPAMH H
TeXHHYECKHMH YCTPOICTBAMH, COXPAHEHHS 3J0POBBSI U COOIIONCHUS
HOPM 3KOJIOTHYECKOI'0 MOBEIEHUS B OKPYKAIOIIEH cpejie; NOHUMaHHE|
HEOOXOAMMOCTH IPHMEHEHHS JOCTHKCHUH (U3UKH U TEXHOJIOTHIT JUIs
PALHOHANBHOTO IPHPOJIONOIB30BAHHS;;

[1P64) BrafeHne 3aKOHOMEPHOCTSIMHA, 3aKOHAMH H TEOPHSIMH, YBEPEHHOE|
HCIIO/Ib30BAHUC 3aKOHOB M 3aKOHOMEPHOCTEH MPH aHaIu3e (pU3NYCCKHX|
SIBIICHHIT U IIPOLIECCOB;;

I1P65) ymMeHMe YYHUTBIBATH TI'DAHMIEI NPUMEHCHHSA H3YYCHHBIX|
(u3MIecKnX Mojeneil: MaTepuanbHas TOYKA, HMHEPLHAIbHAS CHCTEM|
oTCYeTa, HACATbHBII Ia3; MOJCIH CTPOCHHS Ta30B, XKHUAKOCTEH U TBEPABIX|
Te, TOYeUHBIl SIEKTPUYECKHH 3apsi, sAepHas MOJENb aroMa,
HyKJIOHHAs] MOJIEJIb AaTOMHOTO SLIPa IIPH PeIleHHH QH3UYCCKHX 3a/1a4;;
[1P610) oBasenye yMeHHsMHU PaboOTaTh B TPyIIIE .;

[1P67) chopMUPOBAHHOCTh YMEHHs peIaTh PACYETHBIC 3aa4U C SBHO
3a7aHHON (pU3HYECKON MOJENBIO, HCIONb3Ys (PU3MUECKHe 3aKOHBI
[PUHIHIIEI, HA OCHOBE aHAIN3a YCIOBHUS 3a1a4H BHIOUPATh (HU3HUCCKYIO
MOJIeITb, BRIICNATE (H3HUeCKHe BETHINHBI H (HOPMYIIBI, HEOOXOJUMBIE|
s ee pelleHHs, NMPOBOAHTH PACYETHl H OLCHHBATH PEaTbHOCTH
[0JTy4EHHOTO 3HAUYSHMs (PH3MUECKOI BETMUYMHBL; PEIIaTh KAUeCTBEHHBIC|
3agadd, BBICTPAMBAs IOTHYCCKH HENPOTHBOPECYHBYIO LEMOUKY|
paccy KJIeHHil ¢ OIopoil Ha M3ydYeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
(usnIecKne BICHIS;;

I1P69) chopMHPOBAHHOCTE COOCTBEHHON MO3HMIMU 110 OTHOIICHHIO K|
(busnueckoit nHGOpMAaIMHK, MOMyYaeMOoii U3 pa3HbIX HCTOUYHUKOB, YMEHHI
MCIIONB30BATh NU(POBBIE TEXHONOTHH JUIS IIOMCKA, CTPYKTYPHPOBAHHUS,
NHTEPIpPETAN U MPEJCTaBICHUS yd4eOHOHl M HayYHO-MOIYISIPHOI
MH(OPMAINH; Pa3BHTHE YMEHHI KPUTHUYECKOTO aHAIM3a MONydaeMoii

nHbOpMarmy;
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0béM yueOHOro npeaMeTa M BU/IbI Y4€OHOTO MpeaMeTa

Bun yueOHo¥ padoThbI O0BéM B yacax
JIeKIMOHHBIE 3aHATHS 74
[IpakTuueckue 3aHATUSA 78
Yacel Ha KOHTPOJIb 12
Oo6umii 066EM 00pa3oBaTeNbHON MPOrpaMMbl yueOHON TUCIUIUIMHEI, B TOM YKCIe B opme 164
MIPAKTUYECKOI MOATOTOBKH

Dopma(-bI) KOHTPOISE: DK3aMeH
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2.2. TemaTuuyeckuii mj1aH u cojep:kanue yueoHoro npeamera YI1.13 ®dusuka

HaumenoBanue Conep:xanue y4eGHOro Marepuaia u opMbl OpraHuA3aLMN AeATeIbHOCTH 00y4aroIMXcs Oobém B | YpoBens | Koabl komnerenumii,
pa3zesioB H TeM yacax OCBOEHHS ¢hopmupoBanuio
KOTOPBIX
CIIOCOOCTBYET dJIeMEHT
MporpaMMsbl
Tema 1 ConepxaHue yueOHOTO MaTepuana OK 01., OK 02., OK
Baenenne 1 |JIexunonnsie 3anstus Nel dusuka ¥ HO3HAHHE MUPa 04., OK 06., OK 07.
2 [IIpaxTnueckue 3ausatust Nel OcHOBEI KMHEMaTHKHU. Penienye npakTHKO-OpHEHTHPOBAHHBIX 3a/1a4 2 2
Tema 2 Coneprxanue y4eOHOTO MaTepuaia OK 01., OK 02., OK
Mexanuka 1 |JIexuuonnsie 3ansTusi Ne2 OCHOBBI KHHEMATHKH 2 1 04., OK 06., OK 07.
2 [IIpaxTudeckue 3auaTHs Ne2 OCHOBEI KHHEMAaTHKHU. Pelienue MpakTHKO-OpHEHTHPOBAHHBIX 3a/1a4 2 2
3 |[JIexuuonnble 3anaTHst Ne3 OCHOBBI TUHAMHKI 2 1
4 (ITpakTHyeckue 3ansaTus Ne3 JIBmxeHHe 10 OKPY>KHOCTH. PelieHne npakTHKO-OPHEHTHPOBAHHBIX 3a1ad 2 2
5 |JIekuuonnble 3aHaTusa Ned OCHOBBI CTATHKH 2 1
6 [IIpaxTuyeckue 3ausaTust Ne4 OCHOBEI AMHAMUKHY M CTaTUKU. PelieHne npakTHKO-OpHeHTHPOBAHHBIX 3aa4 2 2
7 |JIexumnonnble 3anaTus NeS 3aK0H cOXpaHEHUS B MEXaHHUKE 2 1
8 |IIpakTHyeckne 3anaTus NeS 3aKoHBI COXpaHSHHUS B MeXaHHKe. PeleHne npakTHKO-OpHEeHTHPOBAHHBIX 3a/1a4 4 2
9 |JIexuuonnble 3anaTus Ne6 DreMeHTH THAPOCTATUKY ¥ THAPOIUHAMUKA 2 1
10|IIpakTHyeckne 3anaTus Ne6 Mexannka »KUIKOCTeH U ra30B. Pemenne npaTnko-opueHTHPOBAHHBIX 33134 2 2
Tema 3 Coneprkanue yaeOHOTO MaTepHaia OK 01., OK 02., OK
Monexynsapuas| |Jexunonnnie 3ansrusi N7 OCHOBbI MOJICKY/ISAPHO-KHHETHYECKOI TCOPHH 4 1 04., OK 06., OK 07.
?eﬂ ?VII/:)K IE/lIHaM nka o ITpakTuyeckue 3anaTust Ne7 OcHOB MOJIEKYISIPHO-KHHETUIECKON TEOpUH. Perienne npakTuKo-OpHeHTHPOBAHHBIX 32144 2 2
proa 3 ([TpakTuyeckue 3ansarus Ne§ MKT. ["a30Bble 3ak0H. Pemerne npakTuko-opueHTHPOBAHHBIX 33144 2 2
4 |Jlexunonnsie 3ausTus Ne§ OcHOBEI TepMoanHAMUKH. [1epBEIii 3aKOH TEPMOIUHAMUKI 2 1
5 [IIpakTnueckue 3ausaTusa Ne9 OCHOBBI TEpMOANHAMUKY. PerieHne npaTuKo-OpueHTUPOBAHHBIX 33129 2 2
6 [Jlekumonnbie 3ansaTusa Ne9 Heobparumele mporeccsl. Bropoit 3aKoH TepMOTUHAMUKY. TeIIIOBBIE TBUTATEIH 2 1
7 (IIpakTuyeckue 3ansarus Nel) OcHOBBI TEpMOTUHAMUKH. PelieHne npaTnko-oprueHTHPOBAHHBIX 3a1a4 2 2
8 |Jlexuuonnble 3ansaTus Nel( B3anmHoe npeBpamieHne KUIKOCTEH, ITapa U TBEPIOTO Teia 2 1
9 [[IpakTuueckune 3anaTus Nell ArperaTHele cOCTOSHHUS BemecTBa U (a3oBbie Mepexonbl.PenieHne mMpakTHKO- 2 2

OPUCHTHUPOBAHHLIX 3a1ad
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HaumeHoBaHue
pa3ziesioB U TeEM

Conep:xanue y4eGHOro Marepuasia u opMbl OpraHua3alMu AesiTeIbHOCTH 00y4aroIMXCs

O0bém B
yacax

YpoBenb
OCBOEHUs

Koabl koMneTeHumii,
¢opmupoBanuio
KOTOPBIX
CIOCOOCTBYET JJIeMeHT
IpOrpaMMsbI

Tema 4
DIEeKTPOANHAMHKE

ConepxaHue yaeOHOTO MaTepuaa

Jlexnnonnsie 3ausitust Nell Dnexrpudeckoe mose

IIpakTuyeckne 3ansTus Nel2 Dnexrpuueckoe nosne. Pemenue npakTHKO-OPUEHTHPOBAHHBIX 33134

IpakTudeckue 3ausTust Nel3 Dnexrpuueckoe none. Konpencaropsl. PelieHre npakTHKO-OpHEHTHPOBAHHBIX 32124

Jlekuuonubie 3ansiTus Nel2 3akoHBI TOCTOSIHHOTO TOKA

IIpakTudeckue 3ansaTust Nel4 3akoH NOCTOSHHOTO TOKA. PelleHne NpakTHKO-OpUEHTHPOBAHHBIX 3a1a4

IIpakTnyeckne 3ansiTusa NelS 3akon Oma a7t oaHOM 1enu. Perenne npakTHKO-OpUEHTUPOBAHHBIX 3314

Jlexnuonnbie 3ansTus Nel3 DnekTpruueckuii TOK B pa3iIHYHBIX Cpenax

IpakTudeckue 3ansaTust Nel6 DnekTpudeckuil TOK B pa3lIHYHBIX cpenax. PelieHue npakTHKO-OPHEHTHPOBAHHBIX 3a/1a4

1
2
3
4
5
6
7
8
9

Jlekuuonubie 3ansiTus Nel4 MarautHoe mose

10

IIpakTnyeckne 3ausitusa Nel7 Marautaoe nose. Cuisl JlopeHna u Ammepa. PemeHre npakTHKO-OpUEHTHPOBAHHBIX 33134

11

Jlekunonusie 3ansaTUsA NelS DiekTpoMarHuTHAs HHIYKLIUS

12

IlpakTuyeckue 3anaTus Nel8 DnekrpomarautHas HHIYKOUS. PerieHne NpakTHKO-OpUEHTUPOBAHHBIX 33134

13

Jlekuuonuble 3ansiTusa Nel6 Mexanudeckue KoeOaHus U BOJIHBI

14

IIpakTuyeckue 3ausTus Nel9 Mexannueckue KoneOaHus 1 BOJMHBL. PerieHne NpakTHKO-OpUEHTUPOBAHHBIX 3a1a4

15

Jlekunonusie 3ansaTus Nel7 DinekTpoMarHuTHEIE KoJIeOaHHS M BOJTHBI

16

IlpakTnueckue 3anaTus Ne2() DnekrpomarHuTHble KoneOaHus M BoMHBI. KonebarenpHBIH KOHTp. PemeHnne mpakTuko-

OPUCHTHUPOBAHHLIX 3a1a4

BRI ]RARIN]RININN(NIN RN

=N IN=N=N]—=INN =N =

17

Jlekunonusie 3ansaTus Nel8 [lepeMeHHBII dTIEKTPHYESCKHN TOK

N

—_

18

IlpakTnueckne 3anusatus Ne2l [lepemeHHBIN dmekTpuueckuil Tok. 3akoH OMa Aig menel mepeMeHHOTo ToKa. PemeHune

IPaKTUKO-OPUCHTUPOBAHHBIX 3a/1av

OK 01., OK 02., OK
04., OK 06., OK 07.
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HaunmenoBanue Copnepxanue yueOHOro Mmarepuaia u GopMbl OPraHua3anuu AesITeJbHOCTH 00Y4aA0IINXCS O6bém B | YpoBens | Koabl komnerennwuii,
pa3zesioB H TeM yacax OCBOEHHS (hopmupoBanuio
KOTOPBIX
€noco0CTBYeT 3/1eMeHT
NporpaMMsbI
Tema 5 ConepxaHue yaeOHOTO MaTepuaa OK 01., OK 02., OK
Onrrka 1 |JIexuuonnsie 3anstus Nel9 [puposaa cBera. 3aKOHBI TEOMETPHUECKON ONTHKH 2 04., OK 06., OK 07.
2 [ITpakTnueckne 3anaTust Ne22 Ilpupona cBera. 3aKOHBI T€OMETPUUECKOH ONTHKHU.PelieHne npakTHKO-OPHEHTHPOBAHHBIX 2
3a71aq
3 |Jlekumonnsie 3ansaTus Ne20 JIunzel. [Toctpoenne n3obpaxxeHus B IHH3E 4 1
4 ([TpakTHyeckue 3ansTus Ne23 [Ipupona cBera. JIun3bl. Perienne mpakTHKO-OpUEHTHPOBAHHBIX 33134 2 2
5 |/Iexunonnble 3ansaTust Ne21 BonHoBast ontuka 4 1
6 [IIpakTuueckue 3ausatust Ne24 BonHoBbIie cBOiicTBa cBeTa. PeleHne npakTHKO-OpUEHTHPOBAHHBIX 33134 4 2
7 |Jlekuuonnsie 3ansTust Ne22 KpanrtoBas npupoaa ceera. @orosddexr 2 1
8 |IIpakTnueckne 3ansTus Ne25 Ksanrosas ontruka. @otoaddekt. Penienue npakTHKO-OpHEHTHPOBAHHBIX 3a1a4 4 2
9 |Jlexkumonnpie 3ansaTus Ne23 Kpaurossie moctynarsl bopa. Criektp aroma 2 1
10|ITpakTnyeckne 3ansaTus Ne26 Ksanrosas ontuka.lloctynarer Boa. Penienue npakTHKO-OpHEHTHPOBAHHBIX 3a1a4 2 2
11|JIekumonnsbie 3ansaTust Ne24 OCHOBBI ClieHHaTbHON TEOPUH OTHOCHUTEIFHOCTH 2 1
12|ITpakTnyeckue 3ansatus Ne27 Ksanrosas ontuka.CTO. PerieHne mpakTHKO-OPUEHTHPOBAHHBIX 33184 2 2
13|Jlexunonnble 3ansaTus Ne25 Vmmynsc potona. JlaBnenue csera 2 1
14|IIpakTuyeckue 3ausaTusa Ne28 KpanrtoBas onruka./[aBienne n umMmyisc GpoToHa. Pemenne nmpakTHKO-OpUEHTHPOBAHHBIX 2 2
3a1a4
Tema 6 ConepxaHue yaeOHOTO MaTepuana OK 01., OK 02., OK
Crpoenne aToma 1 (JIeknuonnbie 3anaTus Ne26 Ctpoenue siapa. PaaroakTHBHBIN pacma 2 04., OK 06., OK 07.
2 [IIpaxTudeckue 3ansaTust Ne29 Ousnka aToma 1 aTOMHOTO si/ipa. Penienue npaTuko-opHeHTHPOBAHHBIX 3a/1a4 4 2
3 |/Texumnonnble 3ansTust Ne27 SnepHble peakiuu 2 1
4 (ITpakTHyeckue 3ansTus Ne3(0 dusnka atoMa U aTOMHOTO sipa. Perienne npaTnko-opueHTHPOBAHHBIX 33134 4 2
Tema 7 ConepxaHue yueOHOro MaTepuana OK 01., OK 02., OK
Actponomus 1 |JIekuuonnsie 3auaTusa Ne28 Kocmuueckue uccinenosanust. CoilHeuHast cucTeMa 2 1 04., OK 06., OK 07.
2 |JIexuuonnsbie 3ansaTus Ne29 [Ipupona 3Be3/1. 3Be3HBIC CHCTEMBI 2 1
3 |JIexumonnbie 3anaTus Ne30 I'anaktrka. CoBpeMeHHbIE IIPECTaBICHHS O CTPOSHHHN 1 SBOJIONNH Beenennoit 2 1
4 (JIexkumonnbie 3anstust Ne31 Dsosronus BeeneHHOM. 2 1
Tema 8 ConepxaHue yueOHOTO MaTepuaa OK 01., OK 02., OK
Yacel Ha KOHTPOJIb 1 |IIHCI>I Ha KOHTPOIb KoHTpOD 12 2 04., OK 06., OK 07.
Bcero 164

s xapakxmepucmuku ypoeHsi 0C80€HUsL Y4eOH020 MAmMepuana UCnoIb3yIomcs ciedyoujue 0003HaueHus.
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1 - o3nakomumenvHbwiil (03HAKOMACHUE ¢ paAHee U3YHeHHLIMU 00beKMAMU, CBOUCMBAMU);
2 - penpodyKmusHbulil (8bINOIHEeHUE 0esIMeIbHOCHU N0 00pA3YY, UHCIMPYKYUU UTU NOO PYKOBOOCINEOM) ;
3 - npoOyKkmueHwill (NIAHUPOBAHUE U CAMOCINOSMETbHOEC BbINOIHEHUE 0eSIMETbHOCINU, PeleHue NPOoOIeMHbIX 340aY ).
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3. YCIOBUA PEAIU3ALMUU INIPOI'PAMMBI YYEBHOI'O
INPEAMETA

3.1. Jlas peaau3anum nporpamMMmbl y4eOHOro mpeaMera JAOJKHBI OBITh
NpelyCMOTPeHbI CJIeAyIoIIHe MOMelleHuUs :

Kabuner obmenpodeccunoHanbHbIX TUCHUIUIMH U TPOPECCUOHATBEHBIX MOTYJICH:

[Tapra yuennueckas (13 mrt.)
Cryn (26 wr.)

Crou (1 mit.)

Cryn yuurenbckuid (1 mit.)
Hocka (1 mt.)

A o

Pabouee mecTo mpenoaBarens, mepCcoHaIbHbIN KOMITBIOTEP C MOAKIIOYEHUEM K
cetu «uTepuer» (1 mrT.)
7. MynpTuMeanitHoe 000py10BaHue (BUICOTPOEKTOP, SKpaH, KOJoHKH) (1 mmIT.)

3.2. UudopmanmonHoe odecneueHne peajsn3auu nporpaMmmbl

3.2.1. OcHOBHbBIE NEYATHBIEC U3AHUSA

1. 1. MakumeB, I'ennanuii SIkoBieBnu. ®u3uka : 10-i xjgacc : 0a30BBIM H
yri1yOaeHHbIH YpoBHHM : yueOHuk / I'.4. Mskumes, b.b. byxosues, H.H. Corckuii; mox
pen. H.A. TlapdentneBoii. - 12-e uzn., crep. - Mocksa : [Ipocsemenune, 2025. — 432 c. :
un. — (Knaccuueckuii kypc). — ISMN 978-5-09-127073-0 (anektp.u3a.) — Tekcer :

3NeKTpOHHBIN // Jlanb : SJIeKTpOHHO-OMONMOTeuHas cuctema. — URL:
https://reader.lanbook.com/book/497756#2
2. 1. MakunmeB, I'ennaguii SIxoBieBuu. @u3uka : 11-i kiacc : 0a30BBIH U

yrayOneHHslid ypoBuu : yueonuk / I'.5. Mskumes, b.b. Byxosues, H.H. Cotckuii; mox
pen. H.A. TlapdentneBoii. - 13-e uzn., crep. - Mocksa : [Ipocsemenne, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127063-1 (snextp.u3a.) — Tekcer :
ANEKTpPOHHBIN // Jlaup : 3nekTpoHHO-OmMOIMOTeuHass cuctema. — URL:
https://reader.lanbook.com/book/497774#2

3.2.2. JlonoJiHUTE/IbHbIE HCTOYHUKH
1. 1. Imutpuena, E. . ®uszuka B npuMepax u 3agadax : yaeobnoe mocobdbue / E. U.

Jimutpuesa, JI. JI. Uesnera, JI. JI. KocTiouenko. - 2-¢ us., nepepad. u mo1r. - Mocksa :
®OPYM : UHDPA-M, 2021. - 512 c. - (IlpodeccruonanbHoe obpazoBanue). - ISBN
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978-5-91134-712-3. - Texkct : DIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1138798
2. 2. Tpodumosna, T.1. ®usuka. Teopus, perieHue 3aaad, JeKCUKOH : CIPaBOYHHUK /

Tpodpumosa T.1. — Mocksa : KnoPyc, 2021. — 315 c. — ISBN 978-5-406-03927-4.
— URL: https://book.ru/book/936794

3.2.3. UnTepHeT-pecypchbl

l. DneKkTpoHHO-0MOnMoTeyHas cuctema - https://reader.lanbook.com
2. OtkpeiTas ¢usuka — http:// www.physics.ru
3. ®usuka.ru —http://www.fizika.ru
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4. KOHTPOJIb 1 OLUEHKA PE3VYJIbBTATOB OCBOEHHWSA YUEBHOI'O

INPEIMETA

4.1. O0pa3oBaTe/ibHbIE Pe3yJIbTATHI OCBOEHHUSI 00PA30BaTE/ILHOI MPOrpaMMbI
y4eOHOro npeaMeTa, nojjieKaiiue npoBepke

Pe3yabTaThl 00yueHus

| Kpurepun ouenku

MeTtoabl OLIEHKH

MertanpeaMeTHbIN

OBnaZieHHEe yHHBEPCAIbHBIMH yueOHBIMHU TO3HABaTEIbHBIMU
nerdcTBUsIMH 0) 0a30BbIC MCCIEAOBATEIBCKUE ICHCTBUS: BIAICTh
HaBBIKAMHU YyueOHO-HCCIEeNOBAaTENbCKOM U MNPOEKTHOH
JeATeIbHOCTH, HaBBIKaMH Pa3pelIeHus IpobiieM; CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHUCKY METOJIO0B PEIICHUS
MPaKTUYECKUX 3aJad, MPUMEHEHHUIO DPa3IHYHBIX METOJOB
MO3HAHUS; OBJAJCHUE BUIAMHU JAEATECIBHOCTH IO TOIYYEHHUIO
HOBOTO 3HaHHS, €r0 HMHTEpIpeTaluu, MpeoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3IMYHBIX yUEOHBIX CUTYAIUSIX, B TOM YHCIIE IIPU
CO3/1aHNM Y4eOHBIX M COILHAIbHBIX NMPOEKTOB; (HOPMHUPOBAHHE
HAYYHOTO THIIA MBIIIJICHUS, BIaJeHUE HAyYHONH TEPMUHOJIOTHEH,
KITFOUEBBIMH MTOHATHAMH M METOaMH; CTAaBUTh M (OpMyIHpOBaTh
coOCTBEHHBIE 3aJayd B 0Opa30BaTENbHOW IESATENBHOCTH H
KHU3HEHHBIX CHUTYalMAX; BBIABIATH MPUUYUHHO-CIEICTBEHHBIE
CBSI3M M aKTYyaJlU3UPOBATh 3ajJady, BBIABUTATH TUIOTE3y €€
pelleHus, HaXOAUTh apryMEeHTBl IS J0Ka3aTelnbCTBAa CBOMX
yTBEpXKAECHHUH, 3aaBaTh MapaMeTpbl U KPUTEPHUM DPEIICHHUS;
aHaJTM3MPOBATH MOTYUYEHHBIE B XO/I€ PELICHUs 3a1a41 Pe3ybTaThl,
KPUTHUYECKU OIEHUBATh MX JOCTOBEPHOCTb, MPOTHO3HPOBATH
HW3MEHEHHE B HOBBIX YCIOBHAX; pa3pabaThiBaTh IJIaH pPEIICHUS
MpoOIEMBl C YYETOM aHaln3a MMEIOIIUXCS MATePHANbHBIX U
HEMaTepUaNbHBIX PECYPCOB; OCYIIECTBISATH IEICHANPABICHHBIN
MOMCK MepeHoca CPeJCTB U CMOoco0OB JeHcTBUSA B
npodecCHOHaNbHYI0 Cpely; YMETh NEPEHOCHTh 3HAHHUA B
MO3HABATENbHYIO U MPAKTHYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;
YMeTb HHTETPHPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

CdopmupoBaHbl HAaBBIKH y4eOHO-
UCCIEN0BaTEIbCKON U TNPOEKTHOM
JeATeTbHOCTH

Hab6nronenue 3a xomom
BBIMNOJTHEHHU S
UHANBHIYaJbHBIX TPOEKTOB
U OIICHKAa BBIMOJHEHHBIX
NPOEKTOB Openka
BBIIIOJIHEHUST JAOMAaIIHUX
CaMOCTOSITENIbHBIX paboT

OBajieHHe YHHBEPCAIbHBIMU PErYISTUBHBIMH ICHCTBUSMH: O)
CaMOKOHTpPOJIb: J1aBaTh OLEHKY HOBBIM CUTyallMsM, BHOCUTH
KOPPEKTUBHBl B JESATEIBHOCTH, OLEHHBATh COOTBETCTBUE
pe3yabTaTOB LEIAM;

ChopmHpoBaH HaBBIK CAMOKOHTPOJIS

HabGnonenue 3a xogoM
BBHIIOJHEHHUS
HHIUBHIYAIBHBIX TPOEKTOB
U OIIEHKA BBIIOJHEHHBIX
NIPOEKTOB Opnenka
BBIMTOJIHEHUST JAOMAaNIHUX
CaMOCTOSITENIBHBIX PaboT

OBnaJieHNe YHUBEPCAIbHBIMI KOMMYHHUKATHBHBIMU JICHCTBUSIMHU:
a) oOmeHne: OCYMECTBIATh KOMMYHHKAIIMN BO BCEX cdepax
KU3HU; pacro3HaBaTh HeBepOaJbHBIE CpejacTBa OOIICHHS,
MOHUMAaTh 3HAYEHHE COIMAIbHBIX 3HAKOB, PacHoO3HaBaTh
NPEANOCHUIKH KOH(GIMKTHBIX CUTYal[Mii U CMATYaTh KOH(QINKTHI;
BJIAJIETh PA3IMYHBIMU CIIOCO0aMHU OOIIEHHS U B3aHMO/ICHCTBYS;

CdopmupoBaHbl HABBIKH OOLICHUS U
B3aUMOJIEHCTBUA

Habnronenne 3a xomom
BHIMOJNHEHHS
HHJUBUIYAJIBHBIX TIPOEKTOB
U OL[EHKA BBIMOJTHEHHBIX
MPOEKTOB Onenka
BBIIIOJTHEHUS JOMAIIHUX
CaMOCTOSITEIEHBIX paboT

OBrajieHHe YHUBEPCANbHBIMU PETYIATUBHBIMHU ACHCTBUSIMMU: T)
npuHATHE ce0s M IPYTUX JIIoJel: MPUHUMATh ce0s, TOHUMas CBOU
HEJIOCTaTKU U JOCTOMHCTBA;

CdhopmupoBaHo yMeHHE NMPHUHUMATD
ceost

HabGnroneHnue 3a XoIoM
BBIMOJTHCHHSIA
UHAUBUAYAIBHBIX IIPOCKTOB
N OICHKAa BBIITOJHCHHBIX
NIPOEKTOB OneHka
BBIIIOJIHCHHUSA JOOMAIIHUX
CaMOCTOSITENIbHBIX PaboT
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Pe3yabTaThl 00yueHus

Kpurepun ouenku

Metoabl OLIEHKH

OBnazeHNe yHUBEPCAIBHBIMH y4eOHBIMH II03HABAaTEIbHBIMU
JIeUCTBUAMU a) 0a30BbIE JTOTMYECKUE JEHCTBHS: CAMOCTOSTEIHHO
(OpMyIHpPOBATH U aKTyaIN3NPOBATh MPOOIEMY, pacCMaTPHBATH €€
BCECTOPOHHE; YCTAaHABIMBATh CYIIECTBEHHBIH NpHU3HAK HIN
OCHOBAHHUS AN CpaBHEHHUs, Kiaaccupuxanuu u 0000IEHHS;
OTIPENENATh LEIH ACATETbHOCTH, 33aBaTh ITapaMeTphl M KPUTEPHU
UX TOCTHIKCHHS; BBIIBISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTpHBaeMBIX SBICHHAX; BHOCHTh KOPPEKTHBH B
JeSITeIbHOCTD, OLEHUBATh COOTBETCTBUE PE3yIbTAaTOB IIEIAM,
OIIEHHWBATh PHUCKH IOCIEACTBHUIl NEATEIbHOCTH; Pa3BUBATh
KpeaTHBHOE MBIIIICHHE IPH PEIICHUH KH3HEHHBIX MpPOoOIIeM;

CdopmupoBaHbl HaBBIKK PabOTHI Hal
npo6ieMoil, a TakXe HaBBIKU
KPEaTHBHOT'O MBILIICHUS

Habamogenne 3a xomom
BHIMONHEHHU A
WHAWBHIYAIBHBIX POESKTOB
M OIICHKA BBIIOJHEHHBIX
MPOEKTOB Onmenka
BBIIIOJIHCHUSL JOMAIIHHUX
CaMOCTOSITEIEHBIX paboT

OBnafieHNe YHHUBEPCAIbHBIMH KOMMYHHKATUBHBIMU JIEHCTBHAMU:
6) coBMECTHasl AEATENbHOCTb: MOHUMATh U HCIOJIb30BATh
MPEeUMYIIeCTBAa KOMAaHIHOH U MHAMBUAYaNbHOI paboTel; BEIOMpATH
TEMaTHUKY U METOJbl COBMECTHBIX JEHCTBUI C yd4eToM oOmHX
HMHTEPECOB U BO3MOXKHOCTEN KaX/JOr0 4eHa KOJUIEKTUBA;

CdopMHpoBaHbl HABBIKM COBMECTHOI
JeATeIbHOCTH U pabOTHI B TPyIIIIE

Hab6nronenue 3a xomom
BBINNOJTHEHHUS
UHANBHIYaJbHBIX IPOEKTOB
U OLICHKAa BBIIOJHEHHBIX
NPOEKTOB Openka
BBIIIOJIHEHUS JAOMAIIHUX
CaMOCTOSITENIbHBIX paboT

OBJaJieHHe YHUBEPCAIGHBIMU PETYISTHBHBIMH JIEHCTBHAMU: a)
caMOOpraHM3alusl: CaMOCTOSTEJIbHO  OCYLIECTBIATH
II03HABATEJIBHYIO JIESTEIBHOCTD, BBIIBIISATH IIPOOJIEMbl, CTAaBUTh U
dopmynnpoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOI
JESITEeIbHOCTU U >KM3HEHHBIX CUTYalUAX; CaMOCTOSTEIbHO
COCTABJIATH IUIAH PEIIeHUs! MPOOIeMBl C yUYETOM HUMEIOIMIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M NMPEANOYTEeHNH; JeIaTh
OCO3HaHHBIN BHIOOpP, apryMeHTUpoBaTh ero, OpaTsh
OTBETCTBEHHOCTh 32 pElIeHHE; OIICHUBATh IIPHOOPETEHHBII OITBIT;

ChopMupoBaHBH HaBBIKH
CaMOCTOSTEIbHON paboThH

HaGnrwonenue 3a xonom
BBIMMOJHCHH I
WHJMBHYaIBHBIX MPOECKTOB
U OIECHKA BBIMOJHECHHBIX
NIPOEKTOB Ouenka
BBIIIOJIHCHHS JIOMAIlHUX
CaMOCTOSITCIIEHBIX paboT

OBiajeHNe YHUBEPCAJIbHBIMH Y4COHBIMH IO3HABATEIbHBIMU
JelcTBUAMH B) paboTa ¢ MHPOpMaIuel: BIaAeTh HaBBIKAMH
nojiydyeHuss MHGOPMALMH M3 HCTOYHUKOB DPa3HBIX THUIIOB,
CaMOCTOSITENIBHO OCYIIECTBIISATH MOUCK, aHAJIN3, CHCTEMAaTHU3ALIHIO
U MHTEpIpeTannio HHGOpPMALUU Pa3IUYHBIX BUIOB U (Gopm
NPECTaBICHUS;

CdopmupoBaHEl HaBBHIKH PabOTHI C
nHpOpMaIen

Habnrogenune 3a xomom
BHIMOJNHEHHS
HUHIUBUYAJIBHBIX TIPOCKTOB
U OLCHKA BBIMOJIHEHHBIX
MPOEKTOB Onenka
BBIIIOJTHEHUS JOMAIIHUX
CaMOCTOSITEIEHBIX paboT

OBnaziecHHe YHHUBEPCAIbHBIMU PETYISATUBHBIMU NEHCTBUSAMU: B)
SMOI[MOHAJbHBIU UHTEJJIEKT, npennoyiaramui
cOpPMHUPOBAHHOCTh: CaMOPETYJIHPOBAHMS, BKJIOYAIONIETO
CaMOKOHTpPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K 3MOLIHUOHATbHBIM
HU3MCHCHHUSM W MPOSBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBaIMu, BKJIIOYalOIIedl cTpeMiIeHHE K
JOCTHKEHMIO LIeIH U YCIeXy, ONTHUMH3M, WHUIMATUBHOCTb,
yMEHHE JIeHCTBOBAaTh, UCXO/S U3 CBOMX BO3MOXHOCTEH;

ChopMupoBausl HaBBIKHU
CaMOperyJIupoBaHHsi, CAMOKOHTPOIS,
BHYTPCHHEI MOTHBAIIUH

Habnrogenue 3a XoaoMm
BBINMMOJIHCHUA
I/IH)II/IBI/I):lyaJ'lebIX IIPOCKTOB
U OLCHKa BBIINOJIHCHHBIX
NPOEKTOB OueHka
BBIIIOJIHCHHUS AJOMAIIHUX
CaMOCTOSITENIBHBIX PaboT

[IpenmeTHsIit

[1P69) chopmupoBaHHOCTH COOCTBEHHOH MO3UIMHU 10 OTHOIICHHIO
K (usudecKoi HHPOPMALUH, TTOTyIaeMOH U3 Pa3HbIX UCTOYHUKOB,
YMEHHUH HCIOIb30BaTh HU(POBBIE TEXHOJIOTHM AN TOHCKA,
CTPYKTYPHPOBAHUS, HHTEPIPETALUH U MIPEACTABICHUS YIeOHOH 1
Hay4YHO-NONyNspHOW HUHGPOpPMAUUH; pa3BUTHE YMEHUH
KPUTHYECKOTO aHalM3a MoNy4aeMoi uH(opmarmy;

ChopmupoBaHa mO3UIHUSA IO
OTHOUIEHHI0O K (QU3UYECKOH
MH(OPMAIINH, TIOJTyIaeMOH U3 Pa3HBIX
HCTOYHHKOB, C(HOPMUPOBAHO yMEHHE
HCTIONB30BaTh NU(PPOBBIE TEXHOIOTHH
O TOWCKa, CTPYKTypPHpPOBAaHHS,
MHTEPIPETAlNH U TPEJCTaBICHUS
yu4eOHOW ¥ Hay4YHO-HOMYJSAPHOH
nHpOpMAIHH;

OmeHKa HOPaKTUYECKUX
paborT (pemenus
Ka4eCTBEHHBIX, PACUYETHBIX,
npodheccHOHANIBHO -
OPHEHTHPOBAHHBIX 3a/1a4)

I1P67) copMUpOBaHHOCTh YMEHHS pellaTh pacyeTHBIC 3aJauu C
SIBHO 3a1aHHOH ()M3MYECKON MOIENbI0, HCIOJB3Ys (hU3NIecKue
3aKOHbl U NPUHIUIBI; HA OCHOBE aHaJM3a YCJIOBHSA 3aJaul
BBIOMPATh (PU3UUECKYIO MOZEINb, BBIIEIATh (U3NUYECKUE BETHINHBI
U GOopMyJIbl, HEOOXOJUMEIE JJIS €€ PeLICHHs, IPOBOIUTH PacyeThl
U OLICHHMBATh PEANbHOCTh MOJIyUYEHHOI'0 3HauYeHUs (PU3NIECKON
BEJIMYMHBI; PEeLIaTh KaUEeCTBEHHBIC 3a/1a4l, BHICTPAUBAs JIOTHUCCKU
HENPOTHUBOPEUYUBYIO IE€MNOYKY pacCyxJeHui ¢ omopoil Ha
H3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HYECKHE SIBICHUS,

ChopMuUpOBaHO yMEHHE pEIIATh
pacueTHbIE 3a]a4u C ABHO 3aJaHHOM
(busnyeckoil MOJCNBIO, HCIOJb3YSI
(u3MYeCKre 3aKOHBI M MPUHIIHKIIBI;

OmeHka NpaKTUYECKHUX
paborT (pemeHnus
Ka4eCTBEHHBIX, PaCUeTHBIX,
npodpeccCHOHaIbHO -
OPHMEHTHPOBAHHBIX 3a]a4)
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[1P610) oBagenue ymMeHUIMHU paboTaTh B TPYIIIIC .

CdopmupoBano ymeHmne paboTaTth B
rpymie .

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

[IP65) yMeHue y4uTBHIBaTH TPaHUIBI IPUMEHEHHS H3yYEHHBIX
¢busnueckux Mojeineil: MaTepuanbHas TOYKA, WHEpIHANbHAs
CHCTEMa OTCYETa, MACANbHBIN Ta3; MOAENU CTPOECHHS Ta3oB,
JKUJIKOCTEH M TBEPABIX TE€J, TOUEUHBIM 3JIEKTPUUYECKUHN 3apsn,
sIepHasi MOJIeNTb aTOMAa, HYKJIOHHAsi MOAETIb aTOMHOTO siipa mpu
peuienny GpuU3NUSCKUX 3a/1a4;

CopMHupOBaHO YMEHHE YYHUTHIBATDH
IPAaHHULBl IPUMEHCHHS H3YYCHHBIX
¢bu3nyecKux Monenei

OmeHKka NpPaKTHYECKUX
paborT (pemenus
KaueCTBCHHBIX, PACUETHBIX,
npodeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

[1P64) BnaneHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSIMHU,
YBEpPEHHOE HCIO0JIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH IpH
aHain3e (PU3NUECKUX SIBICHUH M IIPOIIECCOB;

CdopmupoBaHBl HAaBBIKH BIaJCHUS
3aKOHOMEPHOCTSMH, 3aKOHaAMHU H
TEOPHSIMH NIPU aHaIHu3e QU3NIECKUX
SIBIICHUH U TIPOLIECCOB;

OueHka mNpPaKTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccHOHANIBHO

OPUCHTHUPOBAHHBIX 38]1a4)

[IP61) chopMupOBaHHOCTH MPEACTABICHHUI O POIH U MeCTe
(U3UKK U aCTPOHOMHUH B COBPEMEHHOH HAYYHOH KapTHHE MUPA, O
cructeMoo0pa3yromed poin U3UKA B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIJIe POCCHICKIX
1 3apyOeKHBIX YyUIEHBIX-(DHU3UKOB B Pa3BUTHE HAYKH; TIOHHMAaHHE
¢u3nIecKoi CymHOCTH HaOIIOZaeMBbIX SIBICHHH MHKPOMHPA,
MakpoMHpa M MeraMmupa; MOHHMAaHHE POJIM aCTPOHOMHUHU B
MIPAKTUIECKOH NEesITeTbHOCTH YeIOBeKa W HaTbHEHIIEM HaydHO-
TEXHHYECKOM pa3BUTHH, POJU (PU3UKH B (OPMHPOBAHHUHU
Kpyro3opa u (yHKIHOHAIBHOH TIPaMOTHOCTH YEJIOBEKa IS
pelIeHns PaKTHIECKUX 3a/4ad;

CdopmupoBaHa cuctemMa 3HAHHI O
ponu u MecTe (HU3UKH U aCTPOHOMUH
B COBPEMEHHON HayuyHOH KapTuHE
MHpa, 0 CHCTEMOOOpa3ylomen poian
(U3UKN B Pa3BUTHH €CTECTBEHHBIX
HayK, TEeXHUKH H COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaJ€ POCCUNCKHUX U
3apy0eKHBIX YUYCHBIX-(QU3UKOB B
pa3BHTHE HAayKH; IMOHHMAaHUE
busmueckoi CYIHOCTH
HAOII0IaeMbIX SIBICHHH MHKpPOMHUpA,
MaKpoOMHpa W MEraMupa; MOHUMAaHHUe
pONM aCTPOHOMHH B MPAKTHUECKOIT
JeITEeIbHOCTH dYelloBeKa U
JaJbHEHIIEeM HAayYHO-TEXHHIECKOM
pa3BUTHUH, ponu GHU3UKU B
¢bopMUpOBaHHH KpyTo3opa H
(GYHKOHMOHANBHONH T'PaMOTHOCTH
yeJloBEeKa NS pEIMEHHuS
NMpaKTHYECKHUX 3ajaad;

OmeHKa TOPaKTHYECKHUX
paborT (pemenus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodpeccHOHANIBHO

OPHEHTHPOBAHHBIX 32/1a4)

I1P62) chopmMupoBaHHOCTH YMEHHH pacro3HaBaTh (U3NYECKHE
SIBJIICHUS (TIPOLECCHI) U OOBSACHATh UX HAa OCHOBE H3YUYEHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE MpPSIMOJIHHEHHOE
JBIDKCHHE, CBOOOHOE MaJleHHE Tell, IBH)KEHHE 110 OKPYKHOCTH,
UHEpIYs, B3auMOJAeiicTBHE Tel, KojebaTelnbHOE JABMKCHHE,
pe3oHaHC, BOJHOBOE ABMKeHHE; AUPy3usi, OGpoyHOBCKOE
ABUIKCHUEC, CTPOCHUE X(HI[KOCTeﬁ U TBEPAbIX TECJ, UBMCHCHUC
o0beMa Tea NpU HarpeBaHUM (OXJaXAEHUH), TEHJIOBOE
paBHOBecHe, HUcCHapeHHe, KOHIEGHCAalMs, IJaBlIeHHUE,
KpucTajuindalnuus, KUIICHUE, BJIaXHOCTb BO3AyXa, CBA3b Cpe}lHeﬁ
KMHETHYECKOW JHEPrUU TEIUIOBOTO JABHIKEHHS MOJEKYJ C
a0COJIIOTHOM TeMIIepaTypoil, MOBBILICHNE IaBJICHUS ra3a MPU ero
Harp€BaHuMU B 3aKpPbITOM cocyae, CBA3b MCXKIY NnapaMeETpaMu
COCTOSIHHSI ra3za B H30Ipolieccax; JJIEKTpH3alus Tel,
B3aMMOJICHCTBHE 3aps/I0B, HArpeBaHHE MPOBOJHHKA C TOKOM,
B3aﬂMOﬂeﬁCTBHe MAarHuToOB, JJEKTPOMAarHuTHasd I/IH):LyKLlHS[,
Z[ei/'ICTBI/Ie MArHMTHOro I1noJjids Ha INPOBOAHUK C TOKOM H
JOBIDKYIIUNCA 3apsi], 3JE€KTPOMAarHUTHbIE KOJeOaHUsI U BOJIHBI,
NpsSIMOJUHEHHOE pacHpocTpaHeHHE CBeTa, OTpa)KeHHue,
npeioMIcHUE, HHTepPepeHITNs, TU(PaAKIMS U TOJIAPU3AIIUS CBETa,
aucriepcus cBeta; (OTOdIECKTpUUeCKHil 3¢ deKT, CBETOBOEC
JlaBJeHHEe, BOSHUKHOBECHHE JINHEIYaTOro CeKTpa aToMa BOAOpPOa,
€CTECTBCHHAsI M UCKYCCTBEHHAs PaJHOaKTHBHOCTD;

ChopmupoBano yMeHHE
pacno3HaBaTh (U3HUECKHE SIBICHHS
(npouecchl) U OOBACHATH MX Ha
OCHOBE U3YYCHHBIX 3aKOHOB

OneHka MNpaKTUYECKUX
paborT (pemenus
Ka4C€CTBCHHBIX, PaCYCTHBIX,
npohecCuoHalIbHO

OPHEHTHPOBAHHBIX 3a/1a4)
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[1P66) BnameHHe OCHOBHBIMH METOJAMH HAay4YHOTO NO3HAHUS,
HCIOJB3YEMBIMH B (PM3HKE: MPOBOAUTH NPSMBIE M KOCBEHHBIE
n3MepeHust GU3NUECKUX BEMUNH, BEIOMpast ONTHMAIBHBIH CII0c00
H3MEPEHHUSI U HCIONb3ysd H3BECTHHIE METOIBl OLEHKHU
MOTpENIHOCTeH M3MEpeHUH, NPOBOAUTH HCCIEIOBaHUE
3aBUCHMOCTEH (U3UYIECKHUX BEIHUYHH C HCIOIb30BaHUEM IPSIMBIX
n3MepeHuil, OOBSICHATh MONyUYEHHBIE PE3yNbTaThl, UCHOIb3YS
¢u3udecKue TEOpPUH, 3aKOHBI U MOHATHSA, U JeJaTh BBIBOJHI,
cobmionaTe mpaBmia 6e30macHOr0 TpyJda HpH NPOBEACHUU
HCCIEe0OBAaHNH B paMKax y4eOHOTO JKCIepUMEHTa M y4eOHO-
HCCIIEJOBATEIbCKON NEITENIFHOCTH ¢ HCIOIb30BaHNEM IU(PPOBBIX
HU3MEPHUTEIbHBIX YCTPOHCTB M J1aOOPaTOpHOTO 00O0pyIOBaHHUS;
chopMUPOBAaHHOCTh HPEACTABICHUN O METOJAaxX MHOJNYyICHUS
HAayYHBIX aCTPOHOMHYECKUX 3HAHHH;

CoopmMupoBaH HABBIK BIAJCHUS
OCHOBHBIMH METOJaMH Hay4YHOTO
MIO3HAHMS, HCIIOIb3yEMBbIMH B (HH3UKE

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npodpeccuoHanibHO -
OPUCHTUPOBAHHBIX 38]1a4)

[1P63) BnaseHHEe OCHOBOMOJIATAIOIUMH (HPU3NIECKUMH MTOHATUSMH
U BEIMYMHAMU, XapaKTePU3YIOIUMH (QU3UUYECKHE MPOLECCHI
(CBSI3aHHBIMM C MEXaHMYECKHM JBHXKEHUEM, B3aUMOJEHCTBUEM
Tel, MEXaHHYECKUMH KOJeOaHUSIMH U BOJHAMHU; aTOMHO-
MOJIEKYJISIPHBIM CTPOESHHEM BEILECTBA, TEIUIOBBIMU MPOLIECCAMH;
3NEKTPUYECKUM U MarHUTHBIM IOJISIMH, NEKTPHUUECKUM TOKOM,
3MEKTPOMAarHUTHBIMU KOJIEOAHUSMH U BOJHAMHU; ONTHYECKUMU
SIBICHUAMH; KBAaHTOBBIMHU SIBICHMSIMHU, CTPOCHHEM aToMa H
aTOMHOTO fAJpa, paJUOaKTHUBHOCTHIO); BIAaJACHHUE
OCHOBOIIOJATAIONUMH ACTPOHOMHYECKUMH TOHATHAMH,
MO3BOJIAIONIMMH XapaKTepHU30BaTh MPOLECCHI, MPOUCXOAAIINE Ha
3Be€3/1aX, B 3BE3IHBIX CHUCTEMaX, B MEKTallaKTHUECKOH cpeje;
JIBIDKCHHE HEOCCHBIX TEJI, SBOJIFOIMIO 3Be3/1 M BeeneHHoi;

CdopMHupoBaHbl HABBIKU BIIaJCHUS
OCHOBOIIOJIATaIOIUMH  (HU3UYECKUMU
NOHSITUSMU U BeIUYHUHAMH,
XapakTepusymomuMu (QU3nIecKue
MPOIECCHI

OmeHKka NpPaKTHYECKUX
paborT (pemenus
KaUeCTBCHHBIX, PACUETHBIX,
npodpeccuoHanbHo -
OPHEHTHPOBAHHBIX 3a/1a4)

I1P68) chopMUPOBAHHOCTH YMEHUSI NPUMEHSThH MOIYy4YCHHBIE
3HAHUS JUIs1 OOBSICHEHUS YCIOBHH NpOTEKaHUS (PU3NIECKHUX
SIBIICHUH B MIPUPOJE U JUIS NPUHATHS IPAKTHYECKUX PEIICHUi B
MOBCEIHEBHOW JKM3HHU JUIsl oOecredeHus] 0€30MIacHOCTH IpHU
o0OpameHuu ¢ OBITOBHIMH NpPUOOpAaMH M TEXHUYECKHUMU
YCTpPOWCTBaMH, COXPAHEHHS 3J0POBBS M COOIIOJEHUS HOPM
9KOJIOTMYECKOI0 IOBEJICHUS B OKpYKarolled cpejie; IOHUMaHue
HEOOXOANMOCTH TIPUMEHEHHS TOCTI)KCHUH (U3NKU M TEXHOJIOTHI
JUIS pallMOHATIBHOIO IIPUPOIONOIb30BAHMUS;

CchopmupoBaHO yMeHHE HPUMEHSTH
TOJTyYeHHBIE 3HAHUS JUIT 00BSICHEHUS
YCIIOBHH TNpOTEKaHUs (QHU3NIECKUX
SIBJICHUH B MPHUPOJE U IS IPUHATHS
NPaKTHYECKUX PpCUIEHUH B
MOBCEJHEBHOW JKM3HH O
obecreueHus: 0€30MacCHOCTH IpH
obpaleHuu ¢ OBITOBBIMU ITPUOOpaMH
W TEXHHYECKHMH YCTPOHCTBaMH,
COXPaHEHHs 3/J0POBbSI M COOIIIOACHUS
HOPM DKOJIOTHYECKOTO IIOBEJCHHS B
OKpY:Karollel cpese

OueHka mNpPaKTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccUuOHANIBHO -
OPUCHTUPOBAHHBIX 38]1a4)
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