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1 OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YUYEBHOI'O
NNPEIMETA
«Duzuka»

1.1 MecTto y4eOHOro mnpeaMera B CTPYKTYpe MNPOrpaMMbl MOATOTOBKHM CIENHAJNCTOB
Cpe/iHero 3BeHa

VYuebOnsiii npeamer «@U3MKa» OTHOCUTCS K IpeaMeTHOW obnacth «EcTecTBeHHOHAYYHBIC
JTUCITUTLIMHBD) U 00IIe00pa30BaTeIbHOMY IIUKITY IPOTPaMMBbI TIOJITOTOBKHU CIICIIUATHCTOB CPEIHETO
3BEHA.

1.2 TpeGoBaHus K pe3yJibTaTaM OCBOCHHUS

PesynbraTrom ocBOeHUS (PU3UKH SIBISICTCS OIPEACICHHBIA AdTanm CHOPMUPOBAHHOCTH
CIEIYIOIUX OOMMX U MPOodhecCHOHANbHBIX KOMIETEHIIHINA:

Kox v HanmenoBanue

HJIaHI/IpyeMbIe pe3yJabTaThbl 0OCBOCHUA NIPEAMETA

Bri6upaTh criocoOsr
pelIeHus 3a1aq
npodeCCHOHATLHON
JEeSATEIILHOCTH
MPUMEHUTEIIHHO K
pa3IUIHBIM
KOHTEKCTaM;

JI.1 oco3nanHue
00y4aroMuUCs POCCUICKOM
TPaXTaHCKOU
HJICHTHYHOCTH,

JI.2 TOTOBHOCTH K
CaMOPa3BUTHIO,
CaMOCTOSTEIIFHOCTH U
CaMOOTIPE/IEIICHUIO;

J1.3 Hanu4ue MOTUBAIIUU K
00yUYEHUIO U TUYHOCTHOMY
Pa3BUTHIO;

JI.4 nenenamnpaBiIeHHOE
pa3BUTHE BHYTPEHHEN
MO3UIUU JTUYHOCTH HA
OCHOBE JTyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH
HaponoB Poccuiickoii
®denepanun, ICTOPUYECKUX
Y HAIIMOHAIBHO-KYJIBTYPHBIX
Tpanuuui, opMUpoBaHUE
CHCTEMBI 3HAYMMEIX
LIEHHOCTHO-CMBICJTOBBIX
YCTaHOBOK,
AHTUKOPPYIIIHOHHOTO
MUPOBO33PEHUS,
MPaBOCO3HAHMSI,
3KOJIOTUYECKON KYIbTYpHI,
CIIOCOOHOCTH CTaBUTH LIETU
U CTPOUTD KU3HEHHBIE
IUTaHEL.

MeTanpeamMeTHbie

¢popMupyembIx
KOMIeTeHI i Oo0mme IpeameTHbIe
OK 01 JINYHOCTHEIE 3HaHuA

3.1 copMupoOBaHHOCTD
IIPEACTABJICHUM O POJIU U MECTE
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAyYHOU KapTUHE
MHpa, 0 CUCTEMOOOpa3yoLIei poau
(GU3HUKHN B pa3BUTHU €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJIAJI€ POCCHUCKUX
U 3apyO0eXXHbIX yUEHbIX-(DU3UKOB B
pa3BUTHE HAYKH; TOHUMaHHE
¢bu3nueckoil cymHocT!
HaOJIFOJaeMBIX SBJICHUH
MHUKPOMHPA, MAKpOMHUpaA U
Meramupa; HIOHHUMaHue POJIH
aCTPOHOMHUU B MPAKTHUECKON
JIeSITEJIbHOCTH YeJIOBEKa U
JlalbHEeHIeM HayYHO-TEXHUYECKOM
pa3BUTHH, poJIU (PU3HUKH B
(dbopMHpOBaHUHU KPYyro3opa u
(GYHKIIMOHATIBbHOU I'PaMOTHOCTH
4eJI0BEKA AJIs PELLIEHUs
MPAKTUYECKUX 3a7au;

3.2 B1aJiIeHUuE OCHOBOIIOJIAralO MU
(bU3NIECKUMU TIOHATHSIMA U
BEJIMYMHAMU, XapPaKTEPU3YIOIIMMHU
(hU3UYECKHE TTPOIIECCHI
(CBS3aHHBIMH C MEXaHUYECKUM
JBUKEHHEM, B3aMOJICIICTBHEM Te,
MEXaHUYECKUMU KOJIeOaHUSIMU U
BOJIHAMM; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM BEILECTBA, TEIMJIOBBIMU
IIPOLIECCAMMU; DTIEKTPUUECKUM U




M.1 ocBoeHHbIE
oOyJaronuMucs
MEXIPEIMETHBIC TIOHATUS U
yHHUBEpCalbHbIC yUYeOHbIE
NeCTBUS (PETYISATUBHEIE,
M03HaBaTeNbHbIE,
KOMMYHHMKATUBHBIE);

M.2 cnioco6HOCTh
WCIIOJIb30BaHUS OCBOCHHBIX
oOyJaronMucs
MEXMPEIMETHBIX MMOHSATHH U
YHHUBEPCATbHBIX Y4EOHBIX
JICHCTBUI B IO3HABATEIbHOM
Y COLIMATILHOM MPAKTHKE,
TOTOBHOCTB K
CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO U
OCYIIECTBICHUIO YI€OHOMH
JeSTeNIbHOCTH, OpTaHU3aIHH
y4eOHOTO COTPYJHHUYECTBA C
MeJarorn4yecKuMu
pabOTHHKAMHU U
CBEPCTHHUKAMH, K YUaCTHUIO B
MMOCTPOCHHUH
WHUBULYAIIbHON
o0OpazoBarenbHON
TPAeKTOPUH;

M.3 oBnajeHre HaBBIKAMHU
y4e0OHO-UCCIIeI0BATENbCKOMH,
IIPOEKTHOM M COLIMAIILHON
JeSITeIbHOCTH.

MAarHUTHBIM ITOJISIMH,
AIEKTPUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU
Y BOJIHAMH; ONITHYCCKUMH
SIBIICHUSIMU; KBAHTOBBIMU
SIBJICHUSIMHU, CTPOCHUEM aToMa 1
aTOMHOTO si/Ipa,
PaIMOAaKTUBHOCTHIO); BIIaJICHUE
OCHOBOIIOJIAraloIMHU
ACTPOHOMHUYECKUMU MOHATUSIMH,
MO3BOJISIOIIUMH XapaKTePU30BaATh
MPOLECCHI, TPOUCXOASIIHNE HA
3B€3/1aX, B 3BE3JHBIX CUCTEMAX, B
MEKTaJaKTHYECKOU cpelie;
JIBHJKEHHE HEOECHBIX TE,
SBOIIIOLIMIO 3Be3[ U BeeneHnHoii;
3.3 BIilaJieHHE 3aKOHOMEPHOCTSIMH,
3aKOHAaMU U TEOPUSIMU (3aKOH
BceMupHoro Tsarotenus, I, IT u 111
3aKoHBI Hp10TOHA, 3aK0H
COXpaHEHUsI MEXaHUYECKOM
SHEPTUU, 3aKOH COXPAHECHUS
MMITYJIbCA, IPUHLIMI CYNIEPIO3ULIUU
CHJI, PUHIIAIT PABHOIIPABHOCTH
WHEPLHAIbHBIX CUCTEM OTCYETA;
MOJIEKYJIIPHO-KUHETUYECKYIO
TEOPUIO CTPOCHHUSI BEIIECTBA,
ra30BbI€ 3aKOHBI, TIEPBBIA 3aKOH
TEPMOJMHAMUKH; 3aKOH
COXpaHEHHUsI IEKTPUUECKOTO
3apsana, 3akoH Kynona, 3akon Oma
JUISl y4acTKa 1emn#, 3akoH Oma ayis
ITOJIHOM DJIEKTPUYECKOM LEIH,
3akoH [[xoyind - JIeHia, 3akoH
ANIEKTPOMArHUTHOM MHIYKIUH,
3aKOH COXpaHEHUs YHEPTUU, 3aKOH
MPSAMOJIMHEIHOTO pacpOCTPAHEHUS
CBETa, 3aKOH OTPAKCHUS CBETA,
3aKOH MPEJIOMJICHUS CBETA; 3aKOH
COXpaHEHHUsSI SHEPTHH, 3aKOH
COXpaHEHHUsI UMITYJIbCa, 3aKOH
COXPaHEHHUSI IEKTPUIECKOTO
3apsjia, 3aKOH COXPaHEHUS
MacCcOBOTO YHCIIa, TOCTYyJaThl bopa,
3aKOH PaJIMOaKTUBHOTO pacmaia);
3.4 chopMuUpPOBaHHOCTH
COOCTBEHHOM MO3UITUH TI0
OTHOUIEHMIO K PU3NYECKOM
uH(pOpMaIInH, TOTydaeMon U3
Pa3HBIX HICTOYHUKOB, YMEHHI
UCTIOJIb30BaTh U(POBbIE
TEXHOJIOTHH JJIs TIOKCKA,




CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Mpe/ICTaBIeHUs y4eOHO! 1
HAYYHO-TIONYJISIPHON MH(OPMAIUH;
3.5 chopMHPOBAHHOCTH
MPEJCTaBICHUN O METOAAX
HOJIy4EeHHUsl Hay4YHbIX
ACTPOHOMUYECKUX 3HAHUI;
Ymenus

V.1 chopmupoBaHHOCTH YMEHUN
pacrio3HaBaTh (PU3NYECKUE SBICHUSA
(portecchl) U OOBACHATH UX HA
OCHOBE U3YYEHHBIX 3aKOHOB:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE
HPSMOJIMHEIHOE IBUXKEHUE,
CBOOOIHOE ITaJICHUE TEJI, IBIDKCHUE
110 OKPY’KHOCTH, MHEPLIHU,
B3aNMOJICHCTBHE TETI,
KoJicOaTeIbHOS JBMKCHHCE,
PE30HAHC, BOJIHOBOE JIBUKEHUE;
g dy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHUE KUAKOCTEH U
TBEPJIBIX TEJ, U3MEHEHHE 00beMa
TEJI IPU HarpeBaHUU (OXJIaXKAECHUN),
TEIUIOBOE paBHOBECHE, HCIIApPEHUE,
KOHJIEHCallUs, IJIaBJIeHue,
KpHUCTaJUTN3aIs, KHUTIEHHE,
BJIQKHOCTh BO3JlyXa, CBSA3b CpEeIHEH
KMHETUYECKON SHEPIUH TETIOBOTO
JIBIDKEHUS MOJIEKYIT ¢ a0COTIOTHOM
TEMIIEpaTypOH, OBBIIICHHE
JTaBJICHUS ra3a Mpu ero HarpeBaHuu
B 3aKPBITOM COCY/I€, CBSI3b MEXKITY
napamMeTpamMH COCTOSIHMS r'a3a B
M30TIPOIIeCCax; IEKTPU3ALUS T,
B3aMMO/IEHCTBHE 3apsIJI0B,
HarpeBaHue MPOBOJHHUKA C TOKOM,
B3aUMO/IeIICTBHE MarHUTOB,
AIIEKTPOMArHUTHAST UHITYKITHS,
JeficTBUE MarHUTHOTO T0JIsl Ha
MIPOBOJTHUK C TOKOM U JIBUIKYIIAKCS
3apsil, SIEKTPOMAarHUTHbIE
KoJIeOaHMS 1 BOJTHEI,
NPSMOJIMHEIHOE paclpocTpaHeHHe
CBETa, OTPAXKEHHE, TIPEIOMIICHHE,
uHTepepeHIys, AMppaKus 1
MOJISIPU3AINS CBETA, TUCTICPCHSI
cBeTa; (POTORIEKTPUUYECKHM FPPEKT,
CBETOBOC JIaBJICHUE, BOSHUKHOBEHUE
JMHEWYaToro CreKTpa aTomMa
BOJIOPO/1a, ECTECTBEHHAs U
HCKYCCTBEHHAsI PaIHOAKTUBHOCTb;




V.2 yMeHHe yYUTHIBATh TPAHUIIBI
MPUMEHEHHUS U3YYEHHBIX
(bU3NIECKUX MOJIETICH:
MaTepuagbHas TOUKa,
MHEpLHaJIbHAs CUCTEMA OTCUETA,
u7ealbHbIN ra3; MOJEIH CTPOCHUS
ra3oB, JKUAKOCTEN U TBEP/BIX Tell,
TOYEYHBIN JIEKTPUUECKUH 3apsij,
gJIepHasi MOJIENIb aTOMa, HYKJIOHHAsI
MOJIeJIb ATOMHOTO sJipa Mpu
penieHnn GU3HIECKUX 3a/1a4;

V.3 BageHyue OCHOBHBIMU
METOJJaMU HAyYHOI'O IO3HAHUS,
UCIOJIb3YEMBIMU B (pU3HKeE:
MIPOBOJIUTH MPSIMbIE U KOCBEHHBIE
u3MepeHus: GU3NIECKUX BEITUUHH,
BBIOMpAst ONITUMAIIBHBIN CIIOCO0
M3MEPEHUS U UCII0JIb3YS NU3BECTHbBIE
METO/IbI OI[EHKH MOTPEITHOCTEN
U3MEPEHUM, IPOBOAUTH
MCCJIEIOBAaHHE 3aBUCUMOCTEM
(bu3HYECKUX BEJIMYMH C
MCIOJIb30BAaHUEM MPSAMBIX
U3MEpEeHUi, OOBICHATH
MOJIy4YEHHBIE PE3YJIbTATHI,
UCIIONB3Ys PU3HYECKUE TEOPUH,
3aKOHBI U TIOHATHS, U JAeNaTh
BBIBOJIBI; COOJTIOAATH TIPaBUIIa
0e30macHOro Tpyzaa npu
MPOBEJICHUU UCCIEIOBAaHUI B
paMKax y4eOHOIro SKCIIepUMEHTa U
y4eOHO-UCCIIeI0BATENbCKOM
JIESATEIIBHOCTH C UCII0JIb30BaHNEM
U (PPOBBIX U3MEPHUTEIIBHBIX
YCTPOMCTB U 1a00paTOpHOro
00opyI0BaHus;

V.5 chopMUPOBAaHHOCTH YMEHUS
MIPUMEHSATD MOTyIEHHBIC 3HAHUS
JUIs OOBSICHEHUS YCIIOBHH
MPOTEeKaHUs (PU3NIECKUX SBJICHUH B
MPHUPOJIC U IS IPUHATHUS
MIPAKTUYECKUX PEIICHUI B
IIOBCEIHEBHOM JKM3HU [
obecrnieueHus 6€30MacHOCTH MpU
oOpalieHuu ¢ OBITOBBIMHU
npruOoOpaMu U TEXHUUECKUMHU
YCTPOMCTBaMH, COXPaHEHUS
3JI0pOBBS U COOJIOIEHNS HOPM
HKOJIOTMUECKOTO TIOBEIEHUS B
OKpYXaIoIlleil Cpese;

V.7 yBEpEHHOE HCTIOJIb30BAHUE
3aKOHOB M 3aKOHOMEPHOCTEHN Npu




aHann3e PU3NUECKUX SBJICHUN U
IPOLIECCOB;

V.8 pa3zButue ymeHui
KPUTHUYECKOTO aHAIIN3a MTOydaeMOi

uHbopMannu;
OK 02 JIn4HOCTHBIE 3Hanus
Hcnonp3oBars JI.1 oco3nanue 3.4 chopMUpOBAaHHOCTH

COBPEMEHHBIE CPEJICTBA
MOUCKA, aHaJIHM3a U
MHTEPIIpETau
uHbopMauU U
UH(OPMAIMOHHBIE
TEXHOJIOTUU IS
BBITIOJTHEHUS 33124
npodeccnoHaTBEHOM
IEATeLHOCTH;

00yJaronMMHUCs POCCHICKOM
rpak 1aHCKOU
WJIEHTUYHOCTH;

JI.2 roTOBHOCTB K
CaMOpa3BUTHIO,
CaMOCTOSATENIbHOCTU U
CaMOOIIPEIEIICHUIO;

JI.3 Hanmu4yMe MOTHUBAIUU K
00yUYEHUIO U TUYHOCTHOMY
Pa3BUTHIO;

JI.4 uenenamnpaBieHHOE
pa3BUTHE BHYTPEHHEN
MO3ULINH JINYHOCTH HA
OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH
HaponoB Poccuiickoii
®denepannn, UCTOPUUECKUX
Y HallMOHAJIBbHO-KYJIBTYPHBIX
Tpanuuui, opMUpoBaHUE
CHUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYILHUOHHOTO
MUPOBO33PEHHS,
MPaBOCO3HAHUS,
JKOJIOTUYECKON KYIbTYpHI,
CHOCOOHOCTH CTaBUTH IEH
U CTPOUTD KU3HEHHBIE
TIJIAHBI.

MeranpeamMeTHble

M.1 ocBOEHHBIE
o0yJarmuMucs
MEXITPEAMETHBIC TIOHATUS U
yYHHUBEpCaIbHBIC yueOHbBIE
NencTBUS (PETYIISTUBHEIE,
M03HABATENbHbBIE,
KOMMYHHKATHUBHBIE);

M.2 criocoGHOCTh
WCTIOTH30BaHUSI OCBOSHHBIX
o0yJarmuMucs
MEXITPEAMETHBIX TTOHATHN U
YHHUBEPCATbHBIX Y4eOHBIX
JNIEUCTBUH B NO3HABATEIbHOU
U COLHMAIBHOM MIPAKTHKE,
TOTOBHOCTB K

cOOCTBEHHOM MMO3ULIUU TIO
OTHOILEHHIO K (pU3HUECKOn
uH(popMalny, MOTy4aeMon U3
pa3HbIX UCTOYHUKOB, YMEHUI
UCIIOJIb30BaTh U(POBHIE
TEXHOJIOTUH JUISI TIOUCKA,
CTPYKTYpUPOBAHHUS, HHTEPIIPETALIUN
Y TIPE/ICTABJICHUS YIeOHOU U
HAYYHO-TIOMYJISIPHON HHPOpMAIINH;
3.6 moHUMaHuEe HEOOXOIUMOCTH
MPUMEHEHUS JOCTHKEHUHN PU3UKU
Y TEXHOJIOTHH JJIS1 pallHOHAIEHOTO
MPUPOIONOIB30BAHUS;

YMmenust

V.1 chopMUpPOBAaHHOCTH YMEHUI
pacrno3HaBaTh GU3HUECKHUE SIBICHUS
(mportecchl) U OOBSICHATH UX HA
OCHOBE U3YYEHHBIX 3aKOHOB:
PaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBHKCHUE,
cBOOOJIHOE TaJIeHHE TeJl, IBUKEHHE
10 OKPY>XHOCTH, HHEPITHS,
B3aMMOJICIICTBHE Te,
KoJyieOaTelIbHOS JBMKCHHE,
PE30HAHC, BOJIHOBOE JIBUKEHUE;
muddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOEHUE KUIKOCTEH U
TBEP/BIX T€J, U3MEHEHHE 00beMa
TeJ NPU HarpeBaHUM (OXJIaXKIEHUN),
TEIUIOBOE paBHOBECHE, HCIIapEHUE,
KOHJICHCAIINs, TUIABJICHUE,
KPUCTAILTN3AIUs, KUTICHHE,
BJIQXKHOCTh BO3/yXa, CBSA3b CpeAHEH
KMHETUYECKOM YHEPTUH TETIJIOBOTO
JIBIDKEHUSI MOJIEKYIT C a0COFOTHOM
TEMIIEPATYpPOil, MOBBIIICHUE
JTABJICHUS Ta3a MPU ero HarpeBaHUU
B 3aKPBITOM COCY/IE€, CBA3b MEXKIY
napamMeTpamM# COCTOSIHHS T'a3a B
U30MpolLIeccax; EKTPU3aLus Ted,
B3aUMO/ICVCTBUE 3aPSAI0B,
HarpeBaHue MPOBOIHUKA C TOKOM,
B3aMMOJICIICTBIE MarHUTOB,
AIIEKTPOMArHUTHAS MHAYKIIHUS,
JIeHICTBE MAarHUTHOTO MOJIs Ha




CaMOCTOSITETLHOMY
TUTAHUPOBAHUIO U
OCYIIECTBICHHUIO YI€OHOMH
JeSITeTbHOCTH, OPTaHU3aIHH
y4eOHOTO COTPYJHHUYECTBA C
MeIarorHIeCKUMHU
paboTHUKAMU U
CBEPCTHHKAMH, K YJaCTHIO B
MOCTPOCHHUH
WHIUBUYyTbHON
o0pa3oBaTeNbHOMI
TPaeKTOPHH;

M.3 oBnajieHre HaBBIKAMU
y4eOHO-HCCIIeI0BATEIIbCKOM,
IIPOEKTHOM U COLMAIILHON
JEeSITeIIbHOCTH.

MIPOBOJHUK C TOKOM H JIBUXKYIITUICS
3apsif, MEKTPOMArHUTHBIC
KOJIeOAHMS U BOJIHEI,
MPSIMOJIMHEHHOE pacpoOCTpaHEeHHE
CBETa, OTPAXKEHUE, IIPEIIOMIICHHE,
uHTepdepeHIus, Tuhpakius 1
NOJIIpU3aLUsl CBETA, JUCTIEPCUs
cBeta; GorornekTpudeckuii 3 PexT,
CBETOBOE JaBJICHNUE, BOSHUKHOBEHUE
JUHENYaToro crekTpa aroma
BOJIOPOJia, ECTECTBEHHAS U
HCKYCCTBEHHAs paJIMOAKTUBHOCTH;
V.2 yMeHHE YYUTHIBATh TPAHUIIBI
MPUMEHEHUS U3YYEHHBIX
(du3HYECKUX MOJEINeH:
MaTepuagbHas TOUKa,
MHEepLHaJIbHAs CUCTEMA OTCUETA,
UJeallbHbIN ra3; MOJEIN CTPOCHUS
ra3oB, JKUJAKOCTEH U TBEPIbIX Tell,
TOYEYHBIN IEKTPUYECKUN 3apsi,
s/IepHast MOJIENb aTOMa, HYKJIOHHAS
MO/JI€Ib ATOMHOTO sJipa MpU
penieHnn GU3MYECKUX 3a/1a4;

V.3 BnajeHne OCHOBHBIMU
METOJIJaMU HAYYHOT'O TO3HAHUS,
UCIOJIb3YEMBIMU B (pU3HKeE:
MIPOBOAMTD MPSIMbIE U KOCBEHHbBIE
U3MepeHUs PU3NICCKUX BEITUYHH,
BbIOMpAsi ONTUMAJIBHBIN CI10CO0
M3MEpPEHUS U UCII0JIb3Ysl U3BECTHHIE
METO/Ibl OLIEHKU IOTPELIHOCTEN
WU3MEPEHUM, IPOBOIUTH
HCCIJIEJOBAHNE 3aBUCUMOCTEMN
(bu3HYECKUX BEJIMYMH C
MCIIOJIb30BAaHUEM MPSIMBIX
U3MEPEHHH, OOBICHATH
MOJTy4YEHHBIE PE3YNIbTATHI,
UCIIONB3Ys PU3HUECKUE TEOPUH,
3aKOHBI M IOHATHS, U JeNaTh
BBIBOJIBI; COOTIOATH TIPaBUIa
0e30macHoOro Tpyaa npu
MPOBEJICHUU UCCIIEOBAHUI B
pamMKax y4eOHOTo SKCIIEpUMEHTA U
y4eOHO-UCCIIeT0BATENHCKOM
JESITENILHOCTH C UCTIOJIb30BaHHEM
U (POBBIX H3MEPUTEITBHBIX
YCTPOMCTB U J1a00PaTOpHOTO
00opyIoBaHNUs;

V¥.4 chopMHPOBAHHOCTH YMEHHS
peliaTh pacyeTHbIE 3374 C SIBHO
3aJJaHHON (PU3MUECKO MOJEINbIO,
MCIOJIB3YS PU3NYECKUE 3aKOHBI U




IIPUHIUIIBL; HA OCHOBE aHAJIN3a
YCIIOBUS 33]]a4l BHIOMPATh
(bU3nIeCKyI0 MO/IEIb, BBIICIATh
(bu3uYecKre BETUIHHBI U (DOPMYJIBI,
HEO0XOIMMBIE /TS €€ PeLICHNS,
MIPOBOAUTDH PacueThl U OLICHUBATh
pEAIbHOCTD MOJIYYEHHOI'O 3HAYEHUS
bu3nyecKoil BETUYUHBI; pelIaTh
KaueCTBEHHbIE 3a]]aul, BbICTpauBas
JIOTUYECKH HETIPOTHBOPEUUBYIO
LETOYKY PAaCCYXICHHI C OMOPON HA
W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (pu3nyeckue
SIBIICHUS;

V.5 chopmMupoBaHHOCTH YMEHUS
MPUMEHSITH [TOJIyY€HHbIC 3HAHUS
JUIsl OOBSICHEHHUS YCIIOBUI
npoTeKaHus GU3NIECKUX SBICHUH B
IPUPOJIE U IS IPUHATHUS
IIPAaKTHYECKUX PELICHUHN B
MOBCETHEBHOM JKU3HU IS
obecrnieueHus 6€30IaCHOCTH NpU
oOpareHuu ¢ OBITOBBIMHU
npubopaMu U TEXHUYECKIMU
YCTpPOMCTBaMH, COXpaHEHHS
3JI0pOBbS U COOJIOIEHNS HOPM
HKOJIOTMYECKOTO TIOBEIEHUS B
OKPYXaIOIIEeH Cpee;

V.6 oBnasieHNe yMEHUSAMHU paboTaTh
B TPYIITIE C BHITOJIHEHUEM
Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBATh pabOTy IPYIIIBL,
palMOHAIIBHO PacHpeaesaTh
JIeSITEIbHOCTh B HECTaHJAPTHBIX
CUTYalMsIX, aJeKBaTHO OLIEHUBATh
BKJIAJ] KQXJI0TO U3 YYaCTHUKOB
IPYIIIBI B pELIEHNE
paccMaTpuBaeMoi PoOJIEMBI,

V.7 yBepeHHOE UCIIOJIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEN NpH
aHann3e PU3NUECKUX SBJICHUN U
MIPOLIECCOB;

V.8 pa3BuTHE YMEHHUI KPUTHUECKOTO
aHaJM3a noyiyyaeMou naopmanmu;

OK 03

[InanupoBars 1
peain30BbIBaTh
coOCTBEHHOE
npodeccuoHanbHOE U
JMYHOCTHOE Pa3BHUTHE,
PEIIPUHIMATENbCKYIO
JeSITeIbHOCTD B

JInYHOCTHEBIE

JI.1 oco3nanme
00y4aroIUMUCS POCCUICKOM
rpak 1aHCKOU
HACHTUYHOCTH,

JI.2 TOTOBHOCTB K
CaMOpPa3BUTHIO,

3Hanus

3.1 chopMuUpPOBaHHOCTH
NPE/ICTABICHUI O POJIH U MECTe
(bU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTHHE
MHUpa, 0 CHCTEMOOOPa3yIOIIeH poIH
(bU3MKK B pa3BUTUH €CTECTBEHHBIX
HAYK, TCXHUKU M COBPEMECHHBIX
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npodeccnoHaTbHOM
cdepe, UCTIOIB30BATh
3HaHUA 110 IPABOBOM U
(buHaHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KUIHEHHBIX
CUTYaLUsX;

CaMOCTOSTEIIBHOCTH U
CaMOOTIPE/IEIICHUIO;

J1.3 Hanmuuue MOTHBAIUU K
00Y4YCHHIO U TUYHOCTHOMY
Pa3BHUTHIO;

J1.4 nenenamnpaBiieHHOE
pa3BUTHE BHYTPEHHEH
MO3UILMU JAYHOCTH Ha
OCHOBE JTyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH
HaponoB Poccuiickoi
denepannu, UCTOPHIESCKUX
Y HAIIMOHAIBHO-KYJIBTYPHBIX
TpaauIui, popMHUpPOBaAHUE
CHUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTHUKOPPYIIIHOHHOTO
MHPOBO33PCHHSI,
MIPaBOCO3HAHUS,
9KOJIOTHYECKOM KYIbTYPHI,
CIIOCOOHOCTH CTAaBUTh 1EIU
Y CTPOUTD KU3HCHHBIC
IJIAHBL.

MeranpeaMeTHbIE:

M.1 ocBocHHEIE
o0y4armuMucs
MEXTPEIMETHBIC TIOHATHS U
yYHHUBEpCaIbHbIC yUYeOHbBIE
NeHCTBUS (PETYIIATUBHEIE,
IMO3HABaTeNbHEIC,
KOMMYHHKATUBHBIE);

M.2 criocoOHOCTh
HCIIOJIE30BAaHMS OCBOCHHBIX
o0yJarmuMucs
MEXIIPEIMETHBIX MOHATHH 1
YHHUBEPCATbHBIX Y4EOHBIX
JNIEUCTBUH B NO3HABATEILHOU
Y COLIMATLHOM MPAKTHUKE,
TOTOBHOCTB K
CaMOCTOSITETEHOMY
TUTAHUPOBAHUIO U
OCYIIECTBICHUIO yueOHOU
NEeSATEIIbHOCTH, OpTaHH3aI[IH
y4eOHOT0 COTpYJHHUYECTBA C
[e1aroru4eCcKuMu
pabOTHHUKAMU U
CBEPCTHHUKAMH, K YIACTHIO B
MMOCTPOCHUH
VHIUBUYTbHON
o0pa3oBaTenbHOI
TPaCKTOPHH;

TEXHOJIOTMH, O BKJIAJIE POCCUMCKUX
1 3apyOEKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAYKHU; TOHUMAHUE
(bu3NYECKOI CYyIIHOCTH
HaOJII01aeMBIX SIBIICHUI
MUKpPOMHPA, MAKPOMUPA U
Meramupa; HOHUMaHue poau
aCTPOHOMUU B ITPAKTHUECKOMN
JIeATETbHOCTH YeJI0OBEKa U
JAIbHEHUIIEM HAYYHO-TEXHUYECKOM
pa3BUTHH, POJIU (PU3UKH B
dbopMUpOBaHUU KPYro30pa U
(GYHKIIMOHATBLHOU TPaMOTHOCTH
YeNoBeKa JJIs PeleHus
MPaKTUYECKHUX 3a/1a4;

3.3 BiajeHHE 3aKOHOMEPHOCTSIMU,
3aKOHAaMU U TEOPUSIMH (3aKOH
BceMupHoOro tsrorenus, [, 11 u 11
3akoHbl HpI0TOHA, 3aKOH
COXPaHEHHUsI MEXaHUYECKOMN
SHEPTUH, 3aKOH COXPAHEHHS
MMITYJIbCA, IPUHIIAI CYNEPIO3UIIUN
CHWJI, IPUHIIUAI PAaBHOIIPABHOCTHU
HWHEPIUAIbHBIX CUCTEM OTCUETA;
MOJIEKYJISIPHO-KUHETHYECKYIO
TEOPHIO CTPOCHMUSI BEIIECTRA,
ra30BbI€ 3aKOHBI, IEPBBIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH
COXpaHEHHUS JEKTPUUYECKOTO
3apsna, 3akoH Kynona, 3akoH Oma
JUISl yJacTKa Len#, 3akoH Oma a1
ITOJIHOM AJIEKTPUYECKOM LIEeTH,
3akoH /oy - JIeHna, 3akoH
AIIEKTPOMArHUTHON WHYKIIWH,
3aKOH COXPaHEHUsl SHEPTUHU, 3aKOH
MPSIMOJIMHEITHOTO PacTIPOCTPAHECHHS
CBETa, 3aKOH OTPa)XCHUS CBETA,
3aKOH TIPEIOMJICHHS CBETA; 3aKOH
COXpaHEHHUsI SHEPTUH, 3aKOH
COXpaHEHHUsI UMITYJIbCa, 3aKOH
COXPAHEHHUsI IEKTPUUYECKOTO
3apsija, 3aKOH COXpaHEHUsI
MaccoBOT'0 YHCIIA, MOCTYJaThl bopa,
3aKOH PaJIMOAaKTUBHOTO pacIiaja);
3.4 chopMUpOBAaHHOCTH
CcOOCTBEHHOM MO3ULIUH I10
OTHOIICHHIO K (PU3UYECKOM
uH(popMalnu, MoJydaeMon U3
Pa3HBIX UICTOYHUKOB, YMEHUI
HCIIOJIB30BaTh U (PpOBHIE
TEXHOJIOTHH JIJIsl TOUCKA,
CTPYKTYPUPOBAHHUS, HUHTEPIIPETALIUU
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M.3 oBnajeHHC HaBBIKAMHU
y4eOHO-MCCIIeI0BATEIbCKOM,
MPOEKTHOM U COLMATIbHOM
JIEeITEIbHOCTH.

U TIpE/ICTaBJICHUS YUeOHOU 1
HAyYHO-MIOMYJISIPHON HH(pOpMAIIIH;
YMmenust

V.6 oBnageHue yMeHUAMHU paboTaTh
B I'PYIIIIE C BBIIIOJIHEHHEM
Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh padbOTy I'PyIIIBL,
palMOHAIBHO PacIpenesaTh
JIEATENBHOCTh B HECTAHIAPTHBIX
CUTyalUsX, aIEKBaTHO OLIEHUBATh
BKJIAJ] KaJKJIOT0 U3 YYaCTHUKOB
IPYIIIBI B pEeLIEHUE
paccMaTpuBaeMoii MPOOIEMEI;

V.7 yBepeHHOE UCIIOJIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEN IIpU
aHanuse (pU3N4EeCKUX SBJICHUN U
IIPOLIECCOB;

V.8 pa3BuTHE YMEHUI KPUTUYECKOTO
aHayM3a rnoyyyaeMoi napopmaimu;

OK 04

D¢ dexTnBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJUICKTHBE
U KOMaH/Ie;

JINYHOCTHBIE

JI.1 oco3Hanme
00y4aroIUMUCS POCCUIICKOM
I'PaKIaHCKOU
HACHTUYHOCTH;

JI.2 TOTOBHOCTE K
CaMOpa3BUTHIO,
CaMOCTOSITEILbHOCTH U
CaMOOIIPEEIEHNUIO;

JI.3 Hanmuune MOTHBAIUU K
00yUYEHUIO U TUYHOCTHOMY
Pa3BUTHIO;

JI.4 uenenamnpaBieHHOE
pa3BUTHE BHYTPEHHEN
MMO3UIMY JTUYHOCTH HA
OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEHN
HaponoB Poccuiickoi
denepanuu, UCTOPUIECKUX
Y HallMOHAJBHO-KYJIbTYPHBIX
Tpanuui, opMUpoOBaHUE
CHCTEMBI 3HAYMMEBIX
IICHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYILUOHHOTO
MUPOBO33PEHUSI,
MPaBOCO3HAHUS,
JKOJIOTHUYECKON KYIbTYpHI,
CIIOCOOHOCTH CTaBUTh 1EIU
Y CTPOUTD KU3HEHHBIC
ILTAHEL.

MeTanpeamMeTHbie

3Hanus

3.2 BaJicHuEe OCHOBOITOJIATalOIIIUMH
(UBUYECKUMHU TTOHSATHUSIMH H
BEIIMYMHAMU, XapaKTEPU3YIOIIUMHU
(hU3UYECKHE TTPOIIECCHI
(CBSI3aHHBIMH C MEXAHUYECKUM
JIBIKCHHEM, B3aUMOACHCTBUEM TEll,
MeXaHHYECKUMH KOJeOaHUAMU U
BOJIHAMU; ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHMEM BEIIECTBA, TETUIOBHIMU
MPOLIECCAMU; DJIEKTPHUUECKUM U
MAarHUTHBIM ITOJISIMU,
ANEKTPUUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU
Y BOJIHAMH; ONITHYCCKUMU
SIBJICHUSIMU, KBAHTOBBIMH
SIBJICHUSIMHU, CTPOEHHUEM aToMa 1
aTOMHOTO sI/Ipa,
PaOaKTUBHOCTHIO); BIIAJICHHE
OCHOBOITOJIATAIOIIIMHU
ACTPOHOMUYECKUMHU MOHATHUSIMH,
MTO3BOJISIOIIUMH XapaKTePU30BaTh
MPOLIECCHI, TPOUCXOASAIINE HA
3Be3/1aX, B 3BE3/IHBIX CHCTEMaX, B
MEKTaJJaKTHYECKOU CpelIe;
JIBIDKEHUE HEOSCHBIX TEl,
ABOJIIOLIMIO 3B€3]1 U BCeeleHHoI;
3.3 BiaieHUE 3aKOHOMEPHOCTSIMHU,
3aKOHAMU U TEOPUSAMH (3aKOH
BcemupHoro tsarorenus, [, 11 u 111
3aKkoHbI HpI0TOHA, 3aK0H
COXpaHEHUs] MEXaHUYECKOM
SHEPTUU, 3aKOH COXPAHEHUS
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M.1 ocBoeHHbIE
oOyJaronuMucs
MEXIPEIMETHBIC TIOHATUS U
yHHUBEpCalbHbIC yUYeOHbIE
NeCTBUS (PETYISATUBHEIE,
M03HaBaTeNbHbIE,
KOMMYHHMKATUBHBIE);

M.2 cnioco6HOCTh
WCIIOJIb30BaHUS OCBOCHHBIX
oOyJaronMucs
MEXMPEIMETHBIX MMOHSATHH U
YHHUBEPCAIbHBIX Y4EOHBIX
JICHCTBUI B IO3HABATEIbHOM
Y COLIMATILHOM MPAKTHKE,
TOTOBHOCTB K
CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO U
OCYIIECTBICHUIO YI€OHOMH
JeSTeNIbHOCTH, OpTaHU3aIHH
y4eOHOTO COTPYJHHUYECTBA C
MeJarorndyecKuMu
pabOTHHKAMHU U
CBEPCTHHUKAMH, K YUaCTHUIO B
MMOCTPOCHHUH
VHMBUyaJIbHON
o0OpazoBarenbHON
TPAeKTOPUH;

M.3 oBnajeHre HaBBIKAMHU
y4e0OHO-UCCIIeI0BATENbCKOMH,
IIPOEKTHOM M COLIMAIILHON
JeSITeIbHOCTH.

MMITYJIbCA, PUHIIUI CYNEPIO3ULIUN
CHWJI, IPUHIIUAI PAaBHOIIPABHOCTHU
HWHEPIHUAIbHBIX CUCTEM OTCUETA;
MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPUIO CTPOCHHUSI BEIIECTBA,
ra3oBbI€ 3aKOHBI, IEPBBINA 3aKOH
TEPMOJMHAMUKH; 3aKOH
COXPaHEHHUS FIEKTPUUYECKOTO
3apsna, 3akoH Kynona, 3akon Oma
JUTS y4acTKa Lemnu, 3akoH Oma Juis
MOJIHOM AJIEKTPUUYECKOM LEIH,
3akoH [[>xoyns - JIeHia, 3akoH
AJIEKTPOMArHUTHON MHYKIIWH,
3aKOH COXPaHEHHMsI SHEPTUH, 3aKOH
MPSIMOJIMHEITHOTO PaCcIIPOCTPAHCHHUS
CBETa, 3aKOH OTPAXKEHUS CBETA,
3aKOH MPEJIOMJICHHS CBETA; 3aKOH
COXpaHEHHUsI SHEPTUH, 3aKOH
COXpaHEHUS UMITYIIbCa, 3aKOH
COXpaHEHHUsI IEKTPUUECKOTO
3apsiaa, 3aKOH COXPaHEHHUS
MaccoOBOTO YKCIIa, TOCTYJaThl bopa,
3aKOH PaJIMOaKTUBHOTO pacmaja);
3.4 chopMuUpOBaHHOCTH
CcOOCTBEHHOM MO3ULIUU TIO
OTHOUIEHMIO K (PU3NYECKOM
uH(pOpMaInH, MOTy4aeMon U3
Pa3HBIX UICTOYHUKOB, YMEHUM
UCIOJNIb30BaTh U POBHIE
TEXHOJIOTHH JIJISl TTIOMCKA,
CTPYKTYpUPOBaAHUS1, UHTEPIPETALIUU
U IIPEJCTaBJICHUS yueOHOU 1
HAYYHO-TIOMYJISIPHON HHPOPpMAITIH;
3.6 noHMMaHue He0OXOAUMOCTH
MPUMEHEHUS TOCTHKEHUH PU3UKU
Y TEXHOJIOTUM VISl pallMOHATBHOTO
MPUPOJIONOIB30BAHMS;

Ymenust

V.4 chopMupoBaHHOCTH YMEHUS
pemaTh pacyeTHhIC 3a7a4H C SBHO
3aJJaHHON (PU3HUECKO MOJEINbIO,
UCTIONB3Ys PU3UIECKUE 3aKOHBI U
MIPUHIUIIBI; HA OCHOBE aHaIu3a
YCJIOBHS 3a]1a4l BEIOUpATH
(U3UYECKYIO MOJIEIb, BBIICTATh
buznyeckre BeIMYUHBI U (OPMYIIbI,
HEOOXOIUMBIE JJIs €€ PelIeHHUs,
MPOBOJIUTH PACUYETHI U OIICHUBATH
peaNbHOCTh MOJYYEHHOTO 3HAUEHUS
(bu3nYeCcKOil BETUYUHBI; pelIaTh
KaueCTBEHHbBIC 3a/1a4H, BHICTpAUBast
JIOTUYECKH HETTPOTHBOPEUUBYIO
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LIETIOYKY PACCYXKICHHI C OMOPOM HA
M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (pu3nyecKue
SIBIICHUS;

V.5 chopmupoBaHHOCTH YMEHUS
MPUMEHSITH [TOJIyY€HHbIE 3HAHUS
JUIsl OOBSICHEHHUS YCIIOBUM
MpOoTeKaHus (PU3NUECKUX SIBICHUN B
MPHUPOJIC U IS IPUHATHUS
MPAKTUYECKHUX PELICHU B
MMOBCEIHEBHOM KU3HU IS
obecrnieueHus 0€30MacHOCTH MpHU
oOpareHnuu ¢ OBITOBEIMU
npuOoOpaMu U TEXHUUECKUMHU
YCTPOMCTBAMU, COXPAHEHUS
3JI0pOBBS U COOJIOICHUS HOPM
AKOJIOTUYECKOTO MOBEJICHNUS B
OKPYXaIOIEeH Cpee;

V.6 oBnageHne yMEHUSIMU pabOTaTh
B I'PYIIIIE C BHITIOJIHEHHUEM
Pa3IMYHBIX COLIMATLHBIX POJIEH,
IUTAHUPOBATh pabOTy IPyIIIbL,
paroHaIbHO PaCIpeaesaTh
JIeATETLHOCTh B HECTAHJAPTHBIX
CUTYallUsX, aJIEKBaTHO OLIEHUBATh
BKJIQJT K&XKJIOTO U3 YYaCTHUKOB
TPYIIBI B pelIeHHE
paccMaTpuBaeMoi poOJIEMBI,

OK 05
OcCyIecTBIATh YCTHYIO
¥ TUCBMEHHYIO
KOMMYHHKAIUIO Ha
rOCy/1IapCTBEHHOM
s13b1Ke Poccuiickoi
®denepanuu ¢ yueTom
0COOCHHOCTEH
COIIMATILHOTO U
KYJIBTYPHOTO
KOHTEKCTA;

JIMYHOCTHBIE

JI.1 oco3nanme
00y4aroIuMuUCs POCCUICKOM
rpaXk1aHCKOU
UACHTUYHOCTH;

JI.2 TOTOBHOCTH K
CaMOpa3BUTHIO,
CaMOCTOSITEILbHOCTH 1
CaMOOIIPEIEIEHUIO;

JI.3 Hanuame MOTHUBAITNH K
00yUYEHUIO U TUYHOCTHOMY
Pa3BUTHIO;

JI.4 uenenamnpaBieHHOE
pa3BUTHE BHYTPEHHEN
MO3UIIMH JUYHOCTH Ha
OCHOBE JTyXOBHO-
HPaBCTBEHHBIX [IEHHOCTEH
HaponoB Poccuiickoi
®denepanvu, UCTOPUUECKUX
Y HallMOHAJBHO-KYJIbTYPHBIX
Tpanuui, opMUpoOBaHUE
CHCTEMBI 3HAYMMBIX
IICHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,

3HaHus

3.1 chopMupOBaHHOCTH
IIPEACTABJICHUI O POJIM U MECTE
(GU3MKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAyYHOU KapTHHE
MHpa, 0 CUCTEMOOOpa3yoLIei poau
(GU3UKU B pa3BUTUH €CTECTBEHHBIX
HayK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTMH, O BKJIaJIe POCCUMCKUX
U 3apyOEKHBIX YUEHBIX-()U3UKOB B
pa3BUTHE HAYKH; IOHUMaHKE
(bu3NYECKON CYIIHOCTH
HaOJI01aeMBIX SIBIICHUH
MUKpPOMHpPA, MAKPOMHUPA U
MeraMmpa; IOHUMaHUuE POJIH
aCTPOHOMUU B MTPAKTHUYECKOU
JIESITEIIBHOCTH YEJIOBEKA U
JaNbHENUIIEM HAYYHO-TEXHUYECKOM
pasBUTHH, POJIU (PU3UKH B
(dbopMUpOBaHUU KPyro3opa 1
(bYHKIMOHAIBHON IPaMOTHOCTH
YeJI0BEKa JJIS PEIICHUs
IIPAKTUYECKUX 3a7ay;
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AHTHUKOPPYIIIUOHHOTO
MHPOBO33PEHUS,
MIPaBOCO3HAHUS,
9KOJIOTHUYECKOH KYIbTYPHI,
CIIOCOOHOCTH CTABHUTH IEIH
U CTPOUTDH KU3HEHHbIE
TIJTaHbL.

MeTanpeamMeTHble

M.1 ocBoeHHbIE
oOyJaronMucs
MEXIPEIMETHBIC TIOHATUS U
yHHUBEpCalbHbIC yUYeOHbIE
NeHCTBUS (PETYISATUBHEIE,
M03HaBaTeNbHbIE,
KOMMYHHKATUBHBIE);

M.2 ciocoOHOCTH
WCIIOJIb30BAHUS OCBOCHHBIX
oOydJaronmmMucs
MEXIPEIMETHBIX MOHATUHN U
YHUBEPCAJIBHBIX yUEOHBIX
JIEUCTBUI B NO3HABATEIbHOM
Y COUHMAIBHOMN MPAKTHKE,
TOTOBHOCTB K
CaMOCTOSITEIILHOMY
TUTAHUPOBAHUIO U
OCYIIIECTBIICHUIO y4eOHOU
NeSTeIbHOCTH, OpTaHU3aIHH
y4e0HOr0 COTPYAHUUYECTBA C
MeJarorndyecKuMu
pabOTHUKAMHU U
CBEPCTHHUKAMH, K YUaCTHUIO B
MTOCTPOCHHUH
VHIMBUyaJIbHON
o0OpazoBarenbHON
TPAeKTOPUH;

M.3 oBnajeHre HaBBIKAMHU
y4eOHO-UCCIIeI0BATENHCKOMH,
MIPOEKTHOM M COLMAIIbHON

3.4 chopMUPOBAHHOCTH
cOOCTBEHHOM MO3ULIUU TIO
OTHOILEHHIO K (pU3HUECKOn
uH(pOopMalny, MOJy4aeMon U3
pa3HbIX UCTOYHUKOB, YMEHUI
UCIOJIb30BaTh U(POBHIE
TEXHOJIOTUH JUISI TTIOUCKA,
CTPYKTYpUPOBAHHUS, HHTEPIIPETALIUN
U TIpE/ICTaBJICHUS yIeOHOU U
HAYYHO-TIOMYJISIPHON HHPOpMAIIIH;
3.6 moHUMaHUE HEOOXOIUMOCTH
MPUMEHEHUS JOCTHKEHUN PU3UKU
¥ TEXHOJIOTUH JJIS1 pallHOHAIEHOTO
MPUPOIONOIB30BAHUS;

YMmenust

V.6 oBnageHne yMEHUSIMU pabOTaTh
B TPYIIIIE C BHIMOJTHCHHEM
Pa3IMYHBIX COMHMATBLHBIX POJICH,
IUIAHUPOBATH PabOTy IPYIIIBL,
paMoOHAIBFHO PACIPEACTIATH
JESITEIbHOCTh B HECTaHJAPTHBIX
CUTYaIIUsX, aJICKBATHO OICHUBATH
BKJIAJ] KQXJI0TO U3 YYaCTHHUKOB
TPYIIBI B pEIICHHUE
paccMaTpuBaeMoii MpoOIeMbl;

V.7 yBepEeHHOE HCTIOJIb30BAHUE
3aKOHOB ¥ 3aKOHOMEPHOCTEH Mpu
aHanu3e GU3NYECKUX SBICHUN U
IIPOLIECCOB;

V.8 pa3BuTHE YMEHHI KPUTHUECKOTO
aHaym3a rnojryyaeMon nHopMarmu;

JeSITeIbHOCTH.

OK 07 JIMYHOCTHBIE 3Hanus

CopnelicTBOBaThH JI.1 oco3Hanue 3.1 chopMupOBaHHOCTH
COXPAHEHUIO 00yJaronMMHUCs POCCHICKON | MMPECTaBICHUN O POJIM U MECTe
OKpY>KaroIen cpepl, TpaxIaHCKON (U3HUKHN 1 aCTPOHOMHUH B
pecypcocOepeKeHHIO, HJICHTAYHOCTH, COBPEMEHHOM HayYHOU KapTUHE
MPUMEHSITh 3HaHust 00 | JI.2 TOTOBHOCTH K MHpa, 0 CUCTEMOOOpa3yIoLIei posu
W3MEHEHUHU KIIuMaTa, CaMOpa3BHTHIO, (U3HUKH B Pa3BUTHH €CTECCTBCHHBIX
TIPUHIIHIIBI CaMOCTOSITETLHOCTH U HAyK, TEXHUKU U COBPEMEHHBIX
OepexKIIMBOTO CaMOONPEIEIICHUIO; TEXHOJIOTHUH, O BKJIa/I€ POCCUNUCKUX
MIPOU3BO/ICTBA, JI.3 Hanuume MOTUBAIUH K U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
¢ pexTuBHO 0OYYECHHIO U JUYHOCTHOMY | pa3BUTHE HAyKH; TOHUMaHWE

JIeViCTBOBAaThH B

Pa3BUTHIO;

¢bu3nveckoil cymHocT!
HaOJIFOJaeMBIX SBJICHUI
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YPE3BBIYANHBIX
CUTyalusX;

JI.4 uenenamnpaBieHHOE
pa3BUTHE BHYTPCHHEH
MMO3UIIMY JTUYHOCTH HA
OCHOBE JTyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH
HaponoB Poccuiickoii
®denepaunn, ICTOPUUIECKUX
1 HallMOHAJIBHO-KYJIbTYPHBIX
Tpaguuid, GOpMHPOBAHUE
CHCTEMBI 3HAYMMBIX
IICHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYILUOHHOTO
MHPOBO33PCHHSI,
MPaBOCO3HAHUS,
9KOJIOTHYECKOH KYIbTYPHI,
CIIOCOOHOCTH CTAaBUTh 1EIU
Y CTPOUTD KU3HEHHBIC
IUTaHEL.

MeTanpeamMeTHble

M.1 ocBocHHEIE
oOyJaronmmMucs
MEXITPEAMETHBIC ITOHATHS U
YHUBEpCAIbHbIE yUEOHbIE
NecTBUS (PEryNsATUBHEIE,
IO3HaBaTeJILHEIE,
KOMMYHHKATHUBHBIE);

M.2 cnocoOHOCTh
HCIIOIb30BaHUS OCBOCHHBIX
oOyJaronmMucs
MEXMPEIMETHBIX MOHATUHN U
YHUBEPCAIbHBIX YU€OHBIX
JIEMCTBUI B MMO3HABATEIILHOU
U COLMAIBHOM MPAKTHKE,
TOTOBHOCTH K
CaMOCTOSITEIbBHOMY
TUTAHUPOBAHUIO U
OCYIIIECTBIIEHUIO yueOHOU
NesATEeIbHOCTH, OPTaHU3alUU
y4e0HOT0 COTPYAHHUYECTBA C
e Jaroru4eCKuMu
pabOTHHKaMHU U
CBEPCTHUKAMHU, K y4aCTHIO B
MTOCTPOCHUHU
WHJIUBUYAIbHON
o0OpazoBarenbHON
TPaeKTOPHH;

M.3 oBiageHue HaBEIKAMU
y4e0OHO-UCCIIeI0BATENHCKOMH,
MPOEKTHOM U COIMAIbHOM
JeSITeIbHOCTH.

MHUKpPOMHUpPA, MAaKpOMHUPA U
Meramupa; HIOHUMaHue POJIH
aCTPOHOMUU B NIPAKTHUYECKOU
JIeITCIIbHOCTH YCIIOBEKA U
JaTbHEHIIIEM HAyYHO-TEXHUUYECKOM
pPa3BUTHH, POJTH (PU3UKHU B
(dbopMHpOBaHUHU KPYTro30pa 1
(YHKIIMOHATILHON TPAaMOTHOCTH
YeJIOBEKa JIJIs PEIICHUs
MPaKTUYECKUX 33/1a4;

3.2 BIIaJicHUE OCHOBOIIOJIArafoIuMU
(UBUYECKUMHU TTOHSATHUSIMH U
BEIIMYMHAMU, XapaKTEPU3YIOIIUMHU
(hU3UYECKHE TTPOIIECCHI
(CBsI3aHHBIMH C MEXaHUYECKUM
JIBHDKCHUEM, B3aUMOJCHCTBUEM TEI,
MEXaHHYECKUMH KOJCOaHUAMU U
BOJIHAMU; ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHMEM BEIIECTBA, TCTUIOBBIMU
MpoIIeCCaMU; JIEKTPUUECKUM U
MAarHMTHBIM IIOJISIMH,
ANEKTPUIECKUM TOKOM,
AJIEKTPOMArHUTHBIMHU KOJICOAHUAMU
Y BOJIHAMH; ONITHYCCKUMU
SIBJICHUSIMU; KBAHTOBBIMU
SIBJICHUSIMHU, CTPOEHHUEM aToMa 1
aTOMHOTO s/1pa,
PaIMOAKTUBHOCTHIO); BIIaJICHUE
OCHOBOITOJIararoIIMHU
ACTPOHOMUYECKUMH TMIOHATHUSIMH,
MO3BOJISIOIIUMH XapaKTePU30BaATh
MPOIIECCHI, TPOUCXOISIINE HA
3B€3/1aX, B 3B€3JHBIX CUCTEMAX, B
MEKTaJaKTUYECKOU Cpeie;
JIBMOKCHHE HEOECHBIX TEll,
SBOJIIOIHIO 3BE3]T M BCelleHHOM;
3.5 copmupoBaHHOCTH
MPECTAaBICHUN O METOAAX
MOJIYYEHUs] HAYYHbBIX
ACTPOHOMUYECKUX 3HAHUI;

3.6 MoHMMaHuEe HEOOXOAMMOCTH
MPUMEHEHHUSI TOCTHKEHUH (HU3UKH
Y TEXHOJIOTUM JJIs1 pallMOHATIBHOTO
MIPUPOIOTIOTH30BAHHS;

YMmenus

V.2 yMeHune y4uThIBaTh IPaHULbI
MIPUMEHEHHUS U3yYEHHBIX
(hUBUYIECKUX MOJIETICH:
MarepuanbHas TOuKa,
WHEepIMaibHask CHCTEMa OTCUETa,
UJeaNbHBIN ra3; MOJAEIN CTPOCHUS
ra30B, )KUJIKOCTEH M TBEPJIbIX TET,
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TOYEYHBIN MIEKTPUYECKUN 3apsif,
s/IepHast MOJIENIb aTOMa, HYKJIOHHAS
MO/IENIb aTOMHOT'O Si/Ipa MpH
penieHnn GU3MYECKUX 3a/1a4;

V.3 BnajeHre OCHOBHBIMU
METOJIJaMU HAYYHOT'O TO3HAHUS,
UCIIOJIb3YEMBIMHU B (pHU3UKE:
MIPOBOAUTD MPSIMbIE U KOCBEHHbBIE
U3MepeHus: PU3NICCKUX BEITUYHH,
BBIOMPAsi ONITUMAJIbHBIN CIIOCO0
WU3MEPEHUS U UCIIOJIb3Ys U3BECTHBIE
METO/IbI OLIEHKH MOTPEIIHOCTEN
U3MEPEHUM, IPOBOAUTH
UCCJIEIOBAaHHUE 3aBUCUMOCTEI
(UBUYECKUX BEJIMYUH C
MCIOJIb30BaHUEM MPAMBIX
U3MEpEeHUi, OOBICHATH
MOJTy4YECHHBIC PE3YIIbTaTHI,
UCIIONB3YS PUBUUYECKUE TEOPHH,
3aKOHBI M TIOHATHS, U JCIIATh
BBIBO/JIbI; COOJIIO/IaTh TIPaBUIIa
06e30macHOro Tpyaa npu
MIPOBEJICHUH UCCIIEIOBAaHUH B
pamMKax y4eOHOTO SKCTIEpUMEHTA U
yueOHO-UCCIIeI0BATEIbCKON
JEeSITETTHHOCTH € MCTIOJIb30BAaHHEM
1IU(POBBIX U3MEPUTENBHBIX
YCTPOWCTB U TaOOPATOPHOTO
000pynOBaHus;

V.4 chopMHUpPOBAHHOCTH YMEHHUS
peliaTh pacyeTHbIE 3a7a4u C SIBHO
3aIaHHON (PU3UYECKON MOJIETIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI U
MIPUHIIMAITEI; HA OCHOBE aHAIH3a
YCIIOBUS 33]]a41 BHIOMPATh
(U3HYECKYIO MOJICITb, BBIICTSATh
buznyecKkre BEMTMYUHBI U (OPMYIIBI,
HEOOXOMMBIE JIJISl €€ PeIIeHNs,
MIPOBOANTH PacueThl U OIICHUBATH
PeaTbHOCTh IMOTYYEHHOTO 3HAYCHUS
(bu3MYECKON BETUYHHBI; pelIaTh
KadeCTBCHHBIC 3a]1a4d, BEICTpanuBas
JIOTUYECKH HETIPOTUBOPEUUBYIO
LETIOYKY PaCCYXIECHHI C OMOPON HA
W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUYECcKre
SIBIICHUS;

V.5 cpopMUpOBaHHOCTH YMEHHS
MIPUMEHSITH MOJIYYCHHBIC 3HAHU
JUTsl OOBSICHEHUS YCIIOBUI
MPOTeKaHUs (PU3HUECKUX SIBJICHUU B
IPUPOJIE U JJIsl IPUHATHUS
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[IPAKTUYECKUX PELICHUN B
MOBCETHEBHOM JKU3HU IS
obecrieyeHus O€30MaCHOCTH MPH
oOpareHuu ¢ OBITOBBIMHU
npubopamMy U TEXHUYECKHUMU
YCTpOMCTBaAMH, COXpaHEHHS
3JI0pOBbS U COOJIIOIEHNS HOPM
HKOJIOTMYECKOTO MOBECHUS B
OKpYXaIOILEH Cpee;

V.6 oBnageHue yMeHUAMHU paboOTaTh
B TPYIIIE C BHINOJIHEHUEM
Pa3IMYHbIX COLIMATILHBIX POJIEH,
IUIAHUPOBATh padbOTy I'PYIIIBL,
paIoHaIbHO PaCIpEACTsATh
JeSITeTbHOCTh B HECTAaHJAPTHBIX
CUTYallUsX, a[IEKBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0T0 U3 yYaCTHUKOB
TPYIIBI B pEIICHHUE
paccMaTpuBaeMoii MpoOIeMbl;
V.7 yBepE€HHOE HCTI0JIb30BAHUE
3aKOHOB U 3aKOHOMEPHOCTEH Mpu
aHam3e (pU3NIECKUX SBICHUH U
MIPOILIECCOB;

V.8 pa3zButue ymeHui
KPUTHYECKOT0 aHAJIU3a MOJIy4aeMOoit

uH(popMaluu;
TIK 1.8 JIMyHOCTHBIE 3Hanud
Brimongare J1.3 Hanmuyue MOTHUBALINU K 3.2 BIIageHHE OCHOBOIIOIATralOIIUMHU

¢bu3nueckuil aHau3
00pa3oB u mpod B
TIOJIEBBIX YCIIOBHSIX.

00yUYEHUIO U TUYHOCTHOMY
Pa3BUTHIO;
MeTanpeamMeTHble

M.2 cniocoGHOCTB
WCIIOIH30BaHUSI OCBOCHHBIX
o0yJarmuMucs
MEXITPEAMETHBIX TOHATUHN U
YHUBEPCAJIbHBIX YUEOHBIX
JICWCTBUI B [IO3HABATEIbHON
U COIIMAIbHOM MPAKTHKE,
TOTOBHOCTH K
CaMOCTOSTEIIbHOMY
MJIAHUPOBAHUIO U
OCYIIIECTBIIEHUIO y4eOHOU
NesATEeIbHOCTH, OPTraHU3aluU
y4eOHOTO COTPYJTHUYECTBA C
MeJarorn4eCKUuMHU
pabOTHHKAMHU 1
CBEPCTHUKAMHU, K y4aCTHIO B
MTOCTPOCHUHU
WHJIMBUYAIbHON
o0OpasoBarenbHON
TPaEKTOPHH;

(1)I/ISI/I‘ICCKI/IMI/I IIOHATUAMU U
BEJIMYMHAMU, XapaKTEPU3YIOIIUMHU
(U3HUYECKHE TTPOIIECCHI
(CBSI3aHHBIMH C MEXaHUYECKUM
JBUXCHUEM, B3aI/IM0I[CI\/JICTBI/I€M TECII,
MEXaHUYECKUMHU KOJIeOaHUSIMU U
BOJIHAMU; ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHMEM BEIIECTBA, TETUIOBHIMU
MPOLIECCAMU; DJIEKTPHUUECKUM U
MarduTHBIM II0JISIMH,
ANEKTPUUYECKUM TOKOM,
SJICKTPOMAariuTHBIMHA KOJIEOaHUSIMU
Y BOJIHAMU; ONTHYECKUMU
SABJICHUAMH, KBAHTOBbBIMH
SIBJICHUSIMU, CTPOEHHUEM aToMa U
aTOMHOTO $/1pa,
PaOaKTUBHOCTHIO); BIIAJICHHE
OCHOBOIOJIAral0IIUMU
ACTPOHOMUYECKUMHU MOHATHUSIMH,
MTO3BOJISIOIIUMH XapaKTePU30BaTh
MPOLIECCHI, TPOUCXOASIINE HA
3Be3/aX, B 3BE€3/IHbIX CUCTEMAX, B
MEKTaJJaKTUYECKOU CpelIe;
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NBIDKEHHE HEOSCHBIX TEJl,
SBOJIIONMIO 3Be3]1 M BeelrenHoii;
3.3 BIilaJicHHE 3aKOHOMEPHOCTSIMH,
3aKOHAMU U TEOPUSIMH (3aKOH
BCeMUPHOTO Trorenus, [, 11 u 111
3akoHbl HproTOHA, 3aKOH
COXPaHEHHUSI MEXaHUYECKOMN
SHEPIUH, 3aKOH COXPAHEHUS
MMITYJIbCA, IPUHIIUI CYNIEPIO3ULIUN
CHUJI, IPUHLIAI PABHOIIPABHOCTH
HWHEPIHUAIbHBIX CUCTEM OTCUETA;
MOJIEKYJIIPHO-KHUHETUYECKYIO
TEOPHUIO CTPOCHUS BEILIECTBA,
ra3oBbI€ 3aKOHBI, IIEPBBIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH
COXPAHEHHUs SJEKTPUUYECKOTO
3apsna, 3akoH Kynona, 3akoH Oma
JUISl ydacTKa 1en#, 3akoH Oma 1yis
IIOJIHOM DJIEKTPUYECKOM LEITH,
3akoH [[xoyid - JIeHia, 3akoH
AJIEKTPOMArHUTHON MHIAYKIUH,
3aKOH COXPaHEHHUs YJHEPTUH, 3aKOH
MPSMOJIMHEHOTO pacpOCTPAHEHUS
CBETa, 3aKOH OTPAKECHUS CBETA,
3aKOH IPEJIOMJIEHUS CBETA; 3aKOH
COXpaHEHHUsI SHEPTUH, 3aKOH
COXpaHEHHUsI UMITYJIbCa, 3aKOH
COXPaHEHUS JIEKTPUYECKOTO
3aps/ia, 3aKOH COXPaHEHUS
MAacCOBOTO Yucia, nocTynarsl bopa,
3aKOH PaJIMOaKTUBHOTO pacraja);
Ymenust

V.6 oBnasieHNe yMEHUSAMHU paboTaTh
B T'PYIIIIE C BHITIOJIHEHHEM
Pa3IMYHBIX COIIUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPyIIIBL,
palMOHANIBHO pacipenesiTh
JIeATeTLHOCTh B HECTAaHJAPTHBIX
CUTYyaIlUsX, aJIECKBaTHO OLIEHUBATh
BKJIQJT K&XJIOTO U3 YIaCTHUKOB
TPYIIIbI B peLIEHUE
paccMaTpuBaeMoi PoOJIEMBI;

V.7 yBepeHHOE UCIIOJIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEN NpH
aHanu3e (pU3NIeCKuX SBJICHUN U
IIPOLIECCOB;

V.8 pa3BuTHE YMEHHUI KPUTHUECKOTO
aHayM3a noyiyyaeMou nadopmanmu;

IIK 2.5
Wcnonp3oBaTh
cIienaJibHbIe
re0JIOTHYECKHE

JInYHOCTHEBIE

JI.3 Hanu4me MOTHUBAIINU K
00Y4YCHHIO U TUYHOCTHOMY
pa3BUTHIO;

3Hanus

3.3 BIilaJicHHE 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSAMH (3aKOH
BceMUpHOTro Tsirorenus, [, 11 u 111
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npuOopsl U
WHCTPYMEHTBHI,
npeAHa3HauYeHHbIE IS
perieHus 3a/1a4 IOUCKa
U pa3BeliKu
MECTOPOKICHUM,
BBIIIOIHATE UX
HCCIIE0BaHuE,
MOBEPKU U FOCTUPOBKY

MeranpeaMeTHble

M.2 ciocoOHOCTH
WCII0JIb30BaHUSI OCBOCHHBIX
oOyJaronuMucs
MEXIIPEAMETHBIX MOHSATUN U
YHHUBEPCATbHBIX Y4EOHBIX
JICACTBUI B IO3HABATEIbHOM
Y COLIMAJIbHOM MPaKTHKE,
TOTOBHOCTB K
CaMOCTOSITEIbHOMY
IJIAHUPOBAHUIO U
OCYIIIECTBICHUIO y4eOHOU
NEesATEeIbHOCTH, OPTaHU3aIUU
y4eOHOT0 COTPYIHUYECTBA C
Mearorn4eCKUMHU
pabOTHUKAMU U
CBEPCTHUKAMHU, K y4aCTHIO B
MMOCTPOCHUHU
WHUBULYAIbHON
o0OpazoBarenbHON
TPAeKTOPUH;

3aKkoHbI HpI0TOHA, 3aK0H
COXpaHEHUSI MEXaHUUECKON
SHEPTUU, 3aKOH COXPAHEHUS
UMITYJIbCA, IPUHIUI CYIEPIIO3ULIUN
CHUJI, PUHIIAI PABHOIIPABHOCTH
MHEPLUATIbHBIX CUCTEM OTCYETA;
MOJICKYJIIPHO-KUHETUYECKYIO
TEOPUIO CTPOCHUS BEIIECTBA,
ra30BbIC 3aKOHBI, IIEPBBIA 3aKOH
TEPMOJIUHAMUKH; 3aKOH
COXpaHEHHUs AIEKTPUUYECKOTO
3apsiza, 3akoH Kyrnona, 3akon Oma
JUIsl y4acTKa Lenu, 3akoH Oma Juis
MIOJIHOM AJIEKTPUUYECKOI LIeTiH,
3akoH [[xoyid - JIeHia, 3akoH
AIEKTPOMArHUTHOW UHIYKITUH,
3aKOH COXpaHEHUs YHEPTUU, 3aKOH
MPSIMOJIMHEITHOTO PacIIPOCTPAHCHUS
CBETa, 3aKOH OTPa)KEHUS CBETA,
3aKOH IPEJIOMJICHUS CBETA; 3aKOH
COXpaHEHHUSI SHEPTUH, 3aKOH
COXpaHEHUsI UMITYJIbCa, 3aKOH
COXPaHEHHUS IEKTPUUYECKOTO
3apsja, 3aKOH COXPaHEHUsI
MacCcOBOTI'0 YKCIa, MOCTynaThl bopa,
3aKOH paJInOaKTUBHOTIO pacnasa);
3.5 copmMupoBaHHOCTH
MPEJCTaBICHUN O METOAAX
MOJIYYEHUs] HAYYHBIX
ACTPOHOMUYECKUX 3HAHUI;

3.6 moHuMaHuEe HEOOXOAUMOCTH
MIPUMEHEHUSI TIOCTHKEHUHN (HU3UKU
Y TEXHOJIOTUM JIs1 pallMOHATIBHOTO
MIPUPOIOTIOTB30BAHHS;

YMmenust

V.5 chopMHUpOBaHHOCTH YMEHHS
MIPUMEHSATD MMOJTYYEHHbIE 3HAHUS
JUTsl OOBSICHEHUS YCIIOBUI
MpOTeKaHus (PU3HUECKUX SIBJICHUN B
MIPUPOJIE U JJIS IPUHATHS
MPaKTUYECKUX PEIICHUI B
MMOBCETHEBHOM KU3HHU I
oOecrieyeHus 6€30MaCHOCTH MPH
oOpareHuu ¢ OBITOBBIMHU
npuboOpaMu U TEXHUIECKIMHU
YCTPOMCTBAMU, COXPAHEHUS
3JI0POBbS U COOJIOICHUSI HOPM
AKOJIOTUYECKOTO TTOBE/ICHHUS B
OKpYXaroIlEeH Cpee;

V.6 oBnageHue yMeHUSIMU paboOTaTh
B I'PYIIIIE C BHIIIOJIHEHHUEM
Pa3IMYHbIX COLIMATIBLHBIX POJIEH,
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TUTAHUPOBATH PaOOTy TPYIIIBL,
palMOHAIBHO PacIpenesaTh
JIeATETbHOCTh B HECTAHJAPTHBIX
CUTyalUsX, aIEKBaTHO OLIEHUBATh
BKJIQJl K&XJI0TO U3 YYaCTHUKOB
IPYIIIBI B pEeLIEHUE
paccMaTpuBaeMoii MPOOIEMEI;
V.7 yBepeHHOE UCIIOJIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEN IIpU
aHanu3e (pU3NUeCKUX SBJICHUM U
IIPOLIECCOB;

V.8 pa3BuTHE YMEHHH KPUTHIECKOTO
aHaJM3a 1noyryyaeMoi nHpopMaIuu;
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2 CTPYKTYPA U COAEPKAHUE YYEBHOT'O ITPEJIMETA

2.1 O0beM y4eOHOro npeamMera M BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThl

O0BeM B yacax

YuyeOHas HArpy3Ka 00y4aKOIIUXCH: 117
B TOM YHCJIE:
JIEKLIMH, YPOKHU, CEMUHAPBI 97
1ab0paTOPHEIC 3aHATHUS 20
U3 HUX NPoQecCHOHATbHO-OPUEHTUPOBAHHOE COJIEP>KAaHUE 36

IIpomexyTouHas arrecranus B dopme|2 cemectp
nuddepeHIMPOBAaHHOTO 3a4eTa
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2.2 TemaTH4ecKuii IJIaH U cojiepkaHue YueOHoro npeamMera « Dusuka

newxeHus. Tpaekropusa. Ilyte. Ilepememenne. PaBHOMepHOE NPSAMOIMHENMHOE IBUXKECHUE.
Ckopoctb. MrHoBeHHass M CpedHssi CKOPOCTH. YckopeHue. lIpsmonuHeliHOe NIBHKEHHUE C
MOCTOSTHHBIM yCKOpEeHHEM. J[BH)KEHHE C MOCTOSHHBIM YCKOPEHHEM CBOOOJHOTO MaJCHUS
(IBMKEHHWE Tena IMOJ YIJIOM K FOpU30HTY). PaBHOMEpHOE NBHMKEHHE TOYKH 10 OKPYKHOCTH,
YIJI0Basi CKOPOCTb.

HauMmeHnoBaHnue Conep:xanue yueOHOro MaTtepuasia (OCHOBHOE U TPO(deccHoOHAIBLHO-0OPHEHTHPOBAHHOE), O0beM Koanl
pa3aesioB U TeM JlabopaTopHble U MPaKTHYeCKHEe 3aHATHSI, MPUKJIATHONH MOTYJIb JacoB KOMIIETeHIINH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
3JIEMEHT
NMPOrpaMMblI
1 2 3 4
1 cemectp
Pa3nea 1. Hayunslii MeTO HO3HAHUSI IPUPOIBI 2
Tema 1.1. Coaep:xanue yueOHOTro MaTepHaJia
®usuka — Hayka o | 1. 3aHaTHE ¢ IPOPECCHOHATHPHO-OPHUEHTHPOBAHHBIM COJICPKAHUEM 2 OK 01
pupoae ®dusnka — Hayka o npupojae. Hayunbie MeTObI MO3HAHUST OKPYIKAOIIETO MUPA. DKCIIEPUMEHT B OK 02
¢duzuke. MonenupoBanue Gu3MUECKUX ABIECHUN U mporieccoB. Hayunble runoressl. duznueckue OK 03
3aKOHBI M TeopuH. Poib U MecTo (pu3uKu B (HOPMHPOBAHMH COBPEMEHHOM HAyYHON KapTHHBI IIK 1.8
MHpa, B IPAKTHYECKOM J€ATETBHOCTH JIFO/IEH. IIK 2.5
®dusnka B MpoQeccuu reosora
Bcero nmo teme: 2
Pasgen 2. Mexanuka 11
Tema 2.1. Copepxanue yueOHOIro MaTepuaJa
Kunematuka 2. MexaHnnyeckoe ABM)XEHHE M ero Bubl. CKaJsipHbIE U BEKTOPHbIE (U3NYECKHE BEITUYMHBI. 3 OK 01
OTHOCHTEILHOCTh MEXaHMYEeCKOro JaBrkeHus. Cucrema orcuera. CrocoObl OIMCAHUS 8K 8%
K

JlabopaTopHble 3aHATHS
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3. JlaGoparopuas pabGora Nel mpodeccrnoHaIbHO-OPHEHTUPOBAHHOTO  COACPIKAHHUS 2 OK 01
«Omnpenenenre MmIOTHOCTA HEKOTOPBIX BEILIECTBY» OK 05
OK 04
K 1.8
I1K 2.5
Bcero no teme: 5
Tema 2.2. Coaep:xanue yueOHOro MaTepHaJia
Jnnamuka 4. ITpunuun otHocuTenbHocTU ["anmmiies. 3akonsl HeroToHa. MIHepUMalibHbIE CUCTEMBI OTCUETA. 2 OK 01
Macca Tena. 3akoH BceMupHOro TsaroteHus. Cuna Tsxectu. Bec Ttena. Cuna ynpyroctu. 3akoH OK 02
I'yka. Tpenue. Buabl Tpenus (mokosi, ckoibxeHusl, kaueHus). Cuia TpeHus. OK 03
Bcero no teme: 2
Tema 2.3 Coaep:xanue yue0HOro MaTepHaJia
3aKOHBI COXpaHEeHus | 5. VMIysibCc MaTepHalbHOW TOYKM (Tesia), CHCTEMbI MaTePHAIbHBIX TOYEK. MIMIynbe CHIIBI U 2 OK 01
B MEXaHUKE M3MEHEHHUE UMITYJIbCa TeJa. 3aKOH COXpaHeHHs uMIyJbca. PeaktuBHoe aBuxenue. Pabora cuisbl. OK 02
Momnocts cuiibl. KuHeTtudeckass sHEprusi MarepualibHON Touku. Teopema 00 H3MEHEHHH OK 03
KUHETH4YeCKON »HHepruu. IlloreHumanbHas odHeprusd. l[loreHumaneHas »HEprus yopyro
ne(OpMUPOBAHHON MPYKUHBIL. 3aKOH COXPAaHEHHS] MEXaHUYECKOW YHEPTHH.
6. [IpoBepounas padora Ne 1 o pazueny 2 «MexaHuka» 2 OK 01
[TpakTrdeckast paboTa Mo peueHuo 3a1a4d ¢ IpohecCUuOHATBFHON HAMTPABIEHHOCTHIO OK 02
OK 05
I[IK 1.8
I1K 2.5
Bcero no reme: 4
Pa3nes 3 MonekynsipHas pu3uKa U TEpMOAMHAMUKA 28
Tema 3.1 Copepxanue yueOHOIro MaTepuasa
MonexkynspHas 7. OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKONH TEOPUM U HMX OIBITHOE 0OOCHOBAaHHE. 2 OK 01
¢duzuka BpoynoBckoe apmwxkenue. Auddysus. Cuibl 1 SHEPrusi MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI. OK 02
OrnpeziesieHne mapaMeTpoB MOJICKYJIBI: Macca, 00BEM, THaMeTp. OK 03
8. TenmoBoe paBHOBecue. Temneparypa u e€ usmepenne. Mojiens uaeanbHoro raza. OCHOBHOE 2 OK 01
ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKOW TEOPUHU HICATHHOTO Ta3a. AOCOMIOTHAS TeMmIeparypa OK 02
KaK Mepa cpeJJHel KMHETHYEeCKOW SHEPIUH TEIJIOBOTO ABUKEHUS YaCTHI] Ta3a. OK 03
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9. YpaBHEeHUS COCTOSIHUS WIeaIbHOTO Tra3a: ypaBHeHue Knaneiipona, ypaBuenue Meneneena - 2 OK 01
Knaneiipona. 3akon JlanpToHa. ['a3oBble 3akoHbl. M3omporecchl B HUJAEATbHOM Traze C OK 02
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MPOIECCOB. OK 03
OK 07
Bcero no teme: 6
Tema 3.2 Conep:kaHue y4eOHOT0 MaTepHuaJia
OcHoBBI 10. TepmonuHamuueckass cucreMa. BHYTpeHHss SHEprusi TEPMOJAMHAMUYECKOM CHCTEMBI. 2 OK 01
TEPMOJIMHAMUKHI BuyTpeHnHsia sHeprusi 0AHOATOMHOTO HMJI€AJIbHOTO ra3a. 3aBUCUMOCTh BHYTPEHHEH SHEPruu OT OK 02
qrcia cTeneHeil cBo0o bl MoseKynbl. CiocoObl H3MEHEHHsI BHYTPEHHEH SHEPTHH. OK 03
11. Buasl Temnonepenayu: TEIJIONPOBOAHOCTb, KOHBEKLMS, U3JydeHHE. Y IeJbHas 2 OK 01
TEII0EMKOCTH BelecTBa. KoaudecTBo TEIIOTHI MPH TEeIUIoNepeaaye. OK 02
YpaBHEHHE TEILIOBOTO OalaHca. OK 03
Jnarpamma a3oBbIX IepexoioB.
12. TlepBblii 3akOH TepMOAUMHAMUKHU. [IpuMeHeHue mnepBOro 3aKOHA TEPMOJIMHAMHMKHU K 2 OK 01
usonporeccam. ['paduueckas uaTepnperanus padboTel ra3a. AnuadaTHBIN TPoLecc. Y paBHCHUS OK 02
[Tyaccona. PaGora B agunabatHom mpoiiecce. OK 03
Pemenue 3a1a4 ¢ npodeccHOHATBHON HAPABICHHOCTHIO K 1.8
I1K 2.5
13. Bropo# 3akoH TepmoaumHamuku. HeoOpatumocTe mpoiieccoB B mpupoje. TemioBbie 2 OK 01
MammHbl. [IpuHIUNBl AeicTBus TerioBbIX MamiuH. [IpeoOpa3oBaHus SHEPTUU B TEILTOBBIX OK 02
mamuHax. KIIJ[ TeruoBoit mammusl. [ukn Kapuo u ero KIIJ. Dxonorudeckue mpoOiieMbl OK 03
TEIUIOOHEPTETUKHU. OK 05
OK 07
14. IlpoBepounass pabora Ne 2 mo temam 3.1 «MonekynsapHas ¢usukay, 3.2 «OCHOBBI 2 OK 01
TEPMOJIUHAMUKI . OK 02
[TpakTrueckast paboTa Mo peleHuo 3aa4 ¢ IpodhecCUHOHATBLHON HalPaBIEHHOCThIO OK 05
K 1.8
I1K 2.5
Bcero no teme: 10
Tema 3.3 Coaep:xkaHue yueOHOT0o MaTepHaJia
ArperarHbie 15. TlapooOpa3oBanre u KoHAeHcanws. Buabl mapooOpasoBanus. McmapeHue U KHUIICHUE. 2 OK 01
COCTOSIHUS 3aBUCHUMOCTh TEMIIEpaTypbl KHUIEHHsI OT JAaBlieHUs. B3anMHble mpeBpalieHus KHIKOCTEH u OK 02
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BemecTBa. PazoBbie | ra3os. [lonsiTue HackimenHoro napa. CxxukeHnue ra3oB. Kpurtuueckoe gaBiaeHus: 1 KpUTHUYECKas OK 03
MIepPeX0/Ibl Temrneparypa. AOCONIOTHas BIAXHOCTh. Touka pochkl. AOCONIIOTHAS BIaKHOCTh HACBIIIEHHOTO
BOJISIHOTO T1apa MpH JaHHOW TemnepaTtype. OTHOCHUTENbHAs BIaXKHOCTh Bo3ayxa. [Ipubopsl mis
ornpezesieHus BIaKHOCTH Bo3ayxa. [lcuxpoMerpuueckas Tadbauna.
16. CoiicTBa )xuakocreid. [loBepxHOCTHOE HATsHKEHUE. SIBIEHNE CMaUYMBaHUs U HE CMAuMBaHUS. 2 OK 01
Kanwmnsapuocts. JlaBnenue Jlamnaca (naBiaeHue moa HCKPUBICHHOW MOBEPXHOCTHIO KHUIKOCTH) OK 02
OK 03
17. Teépnoe tenmo. Kpucrammueckre u amopdHbie Tena. AHU30TPONHUS CBOWCTB KPUCTAJLIOB. 2 OK 01
Kunkue xpucramibl. CoBpemeHHble Marepuanbl. [lnaBnenue u kpucramiuzauus. TemoBoe OK 02
pacumiupenne. KosdduumeHnt mnuHeHHOro pacmupeHus. YUYeT TeIUIOBOIO pPacCIIUpEeHHUs. OK 03
Oco0EHHOCTH TETTIOBOTO PACIIUPEHUS KUIAKUX TEll. K 1.8
Pemenue 3amau ¢ npodeccnoHaabpHON HaPaBICHHOCTHIO I1K 2.5
JlabopaTropHble 3aHATHUS
18. Jlaboparopnas pabora Ne2 mnpodeccHoHaTbHO-OPUEHTHPOBAHHOTO  COJIEpKAHUS 2 OK 01
«OrnpeseneHue BIaXXHOCTU BO3yXa» OK 05
OK 04
K 1.8
IIK 2.5
19. JlaGoparopuass pabora Ne3 mpodeccrHoHaTbHO-OPUEHTUPOBAHHOTO  COJEPIKAHMS 2 OK 01
«Onpenenenue ko3 UIMEHTa TOBEPXHOCTHOI'O HATSKEHUS )KUKOCTH OK 05
OK 04
K 1.8
I1K 2.5
20. JlaGopatopHas pabora Ned mpodeccrnoHATLHO-OPUEHTUPOBAHHOTO  COAEP)KaHUS 2 OK 01
«Omnpenenenne KodHPUIMEHTA JIUHEHHOTO PACITUPESHUS OK 05
OK 04
IIK 1.8
I1K 2.5
Bcero no reme: 12
Pasznen 4 DnexkrpoauHamuka 44

Tema 4.1

\ Coaep:xanue yueOHOro MaTepuaJia
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DneKTpocTaTuKa 21. DOnextpuzauusi Tei. DJAEKTpUUYECKUU 3apsia. JBa BHlla 3JEKTPUUYECKHX 3apsiioB. 3aKOH 2 OK 01
COXpaHEHUs JIEKTPUYECKOro 3apsaaa. Bzanmoneiictue 3apsanoB. 3akod Kynona. OK 02
OK 03
22. ToyeuHbIil NEKTPUUECKUI 3apsj. DJaeKTpruueckoe nose. Hanpsyk€HHOCTh 3JIEKTPUUYECKOTo 2 OK 01
noJist. [lpuHnun cynepno3uinuu 31eKTpUuYecKux rnosuen. Pabora cuil anekTpocTaTuyeckoro moJsl. OK 02
ITorennman. Paznocts noreHnnanoB. CBsi3b HANPSKEHHOCTH W HAITPSIAKEHUSL. OK 03
23. IIpoBOAHMKM M JHIIEKTPUKM B DJIEKTPOCTATUYECKOM 1mosie. Jlu3neKTpuueckas 2 OK 01
MIPOHHUIIAEMOCTh. DIIEKTPOEMKOCTb. OK 02
OK 03
24. KonpeHcatop. OJEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHEpPrusi 3apsuKeHHOrO 2 OK 01
KoHJleHcaTopa. CoeIMHEHHs] KOHICHCATOPOB. OK 02
OK 03
25. IIpoBepounas padota Ne 3 o reme 4.1 «DneKTpocTaTUKa 2 OK 01
[TpakTrueckast paboTa Mo peueHuo 3a1a4 ¢ NpohecCUuOHaTLHON HATPABICHHOCTHIO OK 02
OK 05
K 1.8
1K 2.5
Bcero no reme: 10
Bcero 3a cemecTp: 51
2 cemMecTp
Tema 4.2 Copepxanue yueOHOIro MaTepuasa
[TocTostHHBIM 26. DnexTpUuecKUid TOK. YCIIOBUSI CYLIECTBOBaHHUS 3JIEKTPUUECKOro TOKa. MCTOUHMKHM TOKA. 2 OK 01
dyeKTpuuecKuii TOK. | Cuna toka. [locrostHHbI Tok. Hanpspkenue. 3akoH Oma Juist yyacTka HEMH. DJIEKTPHUECKOe OK 02
ToOKM B Pa3IMYHBIX | CONPOTHBIEHHE. YAETHHOE CONMPOTHBIICHUE BEIIECTBA. DJIEKTPOHHAS MPOBOIUMOCTH TBEPIBIX OK 03
cpenax. METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTb.
27. TlocnenoBaTenbHOE, TapauIeIbHOE, CMENIAHHOE COEIUHEHWE MNpoBOAHUKOB. IIIyHT K 2 OK 01
amnepmerpy. JJo0aBouHOE COMPOTHBIIEHUE K BOIBTMETPY. OK 02
OK 03
28. DJIC 1 BHyYTpEeHHEE CONMPOTUBIECHUE UCTOYHUKA TOKa. 3aKoH OMa JIJIsl MOTHOU (3aMKHYTOM) 2 OK 01
ANIEKTPUYECKON 1enu. 3aKkoH OMa Ui MOJIHOW LENH C HECKOJBbKUMHM UCTOYHUKaMU. TermoBoe OK 02
neiictBue Toka. Pabora »snekTpuyeckoro Toka. 3akoH Jkoyns - Jlennma. MomHOCTh OK 03

QJICKTPUYICCKOI'0 TOKA.

27




29. CemuHapcKoOe 3aHATHE TI0 TeMe TPOECCHOHATBLHON HATPABICHHOCTH OK 01
KonTaktHas pazHOCTh NOTEHIIMANIOB. TepMoaekTpuuecTBo. Tepmomnapa. SBnenue [lenpThe. OK 02
OK 03
OK 07
IIK 1.8
I1K 2.5
30. DnekTpuyecKHil TOK B pacTBOpax M paciulaBaXx 3JIEKTPOIUTOB. DJIEKTPOIUTHUYECKAS OK 01
JUccolManus. JIEKTPOIU3. OK 02
OK 03
31. Dnektpuueckuil Tok B razax. CaMoCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3psaa. MonHus. OK 01
[Tna3ma. DnekTpudeckuil Tok B Bakyyme. CBOWCTBA AIEKTPOHHBIX ITYYKOB. OK 02
OK 03
32. [lonynpoBoaHuku. CoOCTBEHHAs: U MPUMECHAs IPOBOAUMOCTb MOJIYIPOBOIHUKOB. CBOMCTBA OK 01
p—n-niepexona. [lomynpoBogHUKOBEIE TPHOOPHI. OK 02
OK 03
JlabopaTopHble 3aHATHSA
33. JlaGopatopHass pabora Ne5 mpodeccnoHATEHO-OPUCHTHPOBAHHOTO  COJCPIKAHHUS OK 01
«Onpenenenue yaeIbHOTO COTPOTUBIIEHUS IPOBOJHUKA» OK 05
OK 04
IIK 1.8
I1K 2.5
34. JlaGopatopHas pabora Ne6 nmpogeccuoHaTbHO-OpUEHTHPOBaHHOTO coaepxanus «I[IpoBepka OK 01
3aKOHOB MOCJIEIOBATEIBHOIO U MapaJUIEIbHOTO COCTMHEHUN MPOBOTHUKOB OK 05
OK 04
K 1.8
11K 2.5
35. JlaGopatopnas pabGotra Ne7 mnpodeccnoHaIbHO-OPHEHTUPOBAHHOTO  COAEPIKaHUS OK 01
«Omnpenenenne S/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS] ICTOYHUKA TOKa» OK 05
OK 04
K 1.8
11K 2.5
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36. JlaGopatopuass pabora Ne§ mnpodeccnoHAIEHO-OPUCHTUPOBAHHOTO  COJACPIKAHHUS 1 OK 01
«Omnpenenenue KIIJ[ narpesaresnsi» OK 05
OK 04
K 1.8
11K 2.5
37. Jlaboparopnas pabora Ne9 mpodeccHoHaTbHO-OPUEHTUPOBAHHOTO  COACPKAHUS 2 OK 01
«OnpeneneHue 3JIeKTPOXUMUUECKOI0 IKBUBAJIEHTa METU» OK 05
OK 04
K 1.8
I1K 2.5
38. IlpoBepounass pabora Ne 4 mo teme 4.2 «IlocTossHHBIA 3JIeKTpUYECKHl TOK. TOKH B 2 OK 01
Pa3IMYHBIX Cpeax». OK 02
[TpakTdeckas paboTa 1Mo penieHuIo 3a1a4 ¢ NpoheCCHOHATLHON HANPaBIEHHOCTHIO OK 03
K 1.8
1K 2.5
Bcero no teme: 24
Tema 4.3 Coaep:xanue yueOHOTro MaTepHaJia
MarnutHo€ 1oe. 39. IlocrosiHHble MarHuTbl. MarnuTtHoe mnoje. BexkTop MarHMTHON MHIYKUMH. MarHuTHBIN 2 OK 01
OneKkTpoMarHutHas | moTok. JInauu MarautHON uHAyKuK. Cuina Ammepa. Cuna Jlopeniia. [IpaBuiio eBoit pyku. OK 02
WHTYKLUS OK 03
OK 05
40. Cs3p BEKTOpa MarHMUTHOM HMHJIYKIMHM M HamnpspkeHHOcTH. PaboTa mpu mepeMerieHun 2 OK 01
IIPOBOJIHHKA B MarHuTHOM mnoje. [lorokocuennenue. MHAyKTMBHOCT. MarHuTHble CBOWCTBA OK 02
BEIIECTBA. OK 03
41. SIBnenuwe 31eKTpOMarHUTHOM MHAYKUMHU. [loTok Bekropa MarHuTHOM uHAyKuuu. ID/C 4 OK 01
MHAYKIMU. 3aKOH 3iekTpoMaruutHol uuaaykuuu dapanes. [Ipasuio Jlenna. 3/1C unnyknuu B OK 02
IIPOBOJAHMKE, JBIKYLIEMCS IIOCTYNaTEeJbHO B OJHOPOJHOM MAarHUTHOM mozie. Buxpesoe OK 03
aneKTpudeckoe mnoisie. fABiaenune camoumHaykiuu. J/C camMOMHAYKUIHUH. DHEPrUsi MarHUTHOTO
110JIs1 KATYIIKH C TOKOM.
42. IIpoepounas pabora Ne 5 o Teme 4.3 «MarautHoe 1oJie. DIeKTPOMarHuTHAs WHIYKITUS 2 OK 01
[TpakTuyeckas paboTa 1o pereHuto 3a1a4 ¢ NpophecCUOHATFHON HANIPaBIEHHOCTHIO OK 02
OK 03
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IIK 1.8

I1K 2.5
Bcero no teme: 10
Pasznea 5 KoneOauus v BOJIHEI 12
Tema 5.1 Copnepxxanue yuyeOHOIro MaTepuaJa 2
MexaHuueckue 1 43. KonebarenpHas cuctema. CBoOOAHBIE MeXaHMYECKHE KoJjiebaHus. [apmMoHHMUYecKue 2 OK 01
DJIEKTPOMArHuTHbIE | Konebanus. [lepuwon, wacrota, ammuutyaa U (asa konebanuid. I[IpyKHHHBIA MasTHHK. OK 02
KoJieOaHusI. MareMaTHyeckuii MasSTHUK. YpaBHGHHE TapMOHHMYECKHX KojieOaHui. IlepemeHHBIM TOK. OK 03
[lepemeHHbIH TOK. [TpyHUMI TONy4YEeHUs] MEPEMEHHOro TOKa. [IpOMBIIIIEHHOE MONIYy4YeHHE MEPEMEHHOIO TOKa.
JeiicTByrolue 3Ha4eHUs CUJIbl TOKA, HAMIPSDKEHUS U 3.]1.C. B LIETIM IEPEMEHHOTr0 TOKa.
44. TlpeoOpa3oBaHWe TIEpeMEHHOTO ToKa. Tpancdopmarop. [IpomsBoiacTBO, Tepengada wu 2 OK 01
notpebieHue dNeKTpuueckod sHepruu. KynpTypa UCHONB30BaHUS AJIEKTPOIHEPTHMHU B OK 02
MOBCETHEBHOM KU3HH. OK 03
Pemenue 3amau ¢ npodeccnoHaabpHON HAPaBICHHOCTHIO I[IK 1.8
1K 2.5
45. Buabl CONpOTUBIICHUH B LIEH EPEMEHHOr0 ToKa. 3akoH OMa i 1eny epeMEeHHOTO TOKaA. 2 OK 01
BexTopHas nuarpaMMa HanpspkeHu. MOIIHOCTB B LIETIM [IEPEMEHHOTO TOKA. OK 02
OK 03
Bcero no teme: 6
Tema 5.2 Conep:xanue yueOHOTro MaTepHaJia
OnexrtpomaruutHele | 46. KoneOarenbHblld KOHTYp. Ilepron He3aTyXaromuxX JIIEKTPOMArHUTHBIX KOJleOaHWil — 2 OK 01
BOJIHBI dopmyna  Tomcona. IT'eHeparop  He3aTyXamoIIMX  JJIEKTPOMAarHUTHBIX  KOJEOAHMH. OK 02
ONEKTPOMAarHUTHBIN PE30HAHC. OK 03
47. DnexrpomaruutHoe nose. [loctynarer MakcBenia. DiekTpoMarHuTHbIE BOJIHEL. [lonyduenue 2 OK 01
ANIEKTPOMAarHUTHBIX BOJH. OTKpBITHIA KoneOaTenbHbl KOHTYp. OmbiThl ['eprna. Ilpuemnmx OK 02
[TonmoBa. Ilpunuun paguorenedoHHON CBS3U. YCTPOICTBO NepelaTdyvKa W TNPUEMHHUKA U OK 03
IIPOLECCHI, IMPOUCXOIALIME B  HHUX. Monynauus, perexktupoBaHue.  OTpakeHue
3JIEKTPOMArHUTHBIX CUTHAJIOB. Pagnonokarusi.
48. TIpoepounas pabota Ne 6 no pazneny 5 «KonebaHus U BOJTHBI». 2 OK 01
[TpakTrueckas paboTa 1Mo pemeHnro 3a1a4 ¢ mpodeccuoHaIbLHON HAPABICHHOCTHIO OK 02
OK 03
OK 05
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IIK 1.8

I1K 2.5
Bcero no teme: 6
Pasznen 6 [lpupona ceera. Onrryeckue siBJICHUS. 6
Tema 6.1 Copnepxxanue yuyeOHOIro MaTepuaJa
[Ipupona csera. 49. KopnyckyJsapHO-BOJHOBOM ayanu3M cBeTa. OrmpeneneHre CKOpocTh cBeTa. OmnbIT 2 OK 01
BoisnoBsle cBoiicTBa | MaiikenbcoHa. 3aKOHBI PaCIpPOCTPAHEHUS CBETA. SIBIIEHUE MOJIHOTO BHYTPEHHETO OTPAXKCHHS. OK 02
CBeTa. BoanoBsie cBoiicTBa cBeTa. MaTepdepenmus, nudpakius, noaspusamus CBETa. OK 03
50. 3ansATHE C MPOPECCHOHATBHO-OPUSHTHPOBAHHBIM COJICPIKAHUEM. 2 OK 01
Hucnepcusi. CriekTpbl u3nydeHus: U noryomenus. 3akoH Kupxroda. CnekTpanabHbId aHAIH3. OK 02
3aKOHBI TETJIOBOTO U3JTyYEHUSI. OK 03
[TprMeHeHre 3aKOHOB TEIJIOBOTO U3JIyYEHUS! B ACTPOHOMUHU.
JlabopaTopHble 3aHATHSA
51. JlaGopatopuas pabora Ne 10 mpodeccrHoHaTbHO-OPUESHTHPOBAHHOTO COJICPIKAHUS 2 OK 05
«Omnpenenenne JUIMHBI CBETOBOH BOJHBI C TOMOIIBIO TUPPAKIIMOHHON PEIIECTKI OK 04
K 1.8
I1K 2.5
Bcero no teme: 6
Pa3nen 7 KanroBas ¢usnka 12
Tema 7.1 Conep:xanue yueOHOIro MaTepuaJia
OneMeHThI 52. ®oronsl. Gopmyna Ilnanka cBs3u sHeprun (HOToOHA C €ro 4acTOTON. DHEPrus U UMILYIbC 2 OK 01
KBAHTOBOM ONTHKM | ¢poroHa. Otkpeitue u wuccienoBanue ¢orodpdexra. Ombitet A. I'. CronmeroBa. 3aKoHEI OK 02
doroaddexra. YpaBHenue DitHiTeitHa 11 poroaddexra. «KpacHas rpanuna» pororddexra. OK 03
JaBnenune cBera. OnwiTel [1. H. JIeGenena.
53. CeMuHapckoe 3aHATHE 110 TeMe NMpodecCHoHaNbHOM HalpaBIEHHOCTH 2 OK 01
®otomerpusa. CBETOTEXHUYECKHUE BEIMUMHBI. 3aKOHBI OCBEIIICHHOCTH. OK 02
OK 03
OK 05
IIK 1.8
I1K 2.5
54. CneuuanbHas Teopus oTHocuTenbHOCTH. [locTynaTel Teopun oTHOcuTeENnbHOCTH. Dopmyiia 2 OK 01
OWHIITeHHA. OK 02
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OK 03

OK 05
Bcero no teme: 6
Tema 7.2 Copnepxxanue yuyeOHOIo MaTepuaJa
Crpoenue atoma 55. Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o-yactuil. IlmanerapHas 2 OK 01
Mozenb aroma. [IpoTruBopeunsi mianerapHoil mojenu crpoeHusi atoma. [locrynarer bopa. OK 02
Wznydenue u nmornomieHue GOTOHOB MPHU NIEPEXOJI€ aTOMa C OJTHOTO YPOBHS SHEPTHH HA JIPYTOM. OK 04
OK 05
OK 07
Bcero no teme: 2
Tema 7.3 Coaep:xanue yue0HOro MaTepHaJia
CtpoeHue aTOMHOIO | 56. DKCIIEpUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTPOEHHUs aapa. OTKPBITHE paJlOaKTHBHOCTH. 2 OK 01
anpa OmnsiTel Pesepdopaa mo onpeaeneHnto cocraBa paauoaKTHBHOTO H3ITYUCHHS. OK 02
3aKOH paJIMOaKTHUBHOIO paciajga. JHEPIHs CBSA3U aTOMHBIX SAEP.
IIpOTOHHO-HENTPOHHAS MOJENb CTPOCHUS AaTOMHOTO SApA.
SnepHbie peakiuu, UCIOIb30BAHUE SACPHON SHEPTUU.
SnepHas sHepreTUKa U OXpaHa OKPYKaroIIe Cpeibl.
57. IlpoBepounas pabora Ne 7 mo pasznmenam: 6 «lIpupoma cBera. OnTuyeckue sBIEHUS», 7 2 OK 01
«KBanToBas pusuka» OK 02
[TpakTrueckast paboTa Mo peneHuo 3a1a4 ¢ TpohecCHOHATHFHON HAMTPABIEHHOCTHIO OK 05
K 1.8
IIK 2.5
Bcero no teme: 4
Pa3nes 8 DnemMeHTHI acTpOHOMUHN 2
Tema 8.1 Coaep:xaHue yueOHOTr0o MaTepHaJia
[IpakTnueckas 58. Dtanbl pa3BuTus actpoHoMuu. Bun 3Bé3gHoro Heba. Co3Be3aus, sipkue 3BE3/bI, TIAHETHI, 2 OK 01
aACTPOHOMUS. uX BUIUMOE JBIKeHHE. CTpOEHNE COTHEUHON CUCTEMBI. OK 03
ComnHeuHas cucrema Bcero mo reme: 2
Bcero 3a cemecTp: 66
JAudpepeHunnpoBaHHbIi 3a4ET
Bcero: 117
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3 YCJOBUSI PEAJIN3AIIUU PABOYEN ITPOT'PAMMBI YUEBHOI'O ITIPEJIMETA
3.1 MaTtepuajibHO-TEXHUYECKOE o0ecrevyeHmne

Jns  peanuzauuu NporpaMMbl  y4eOHOro mpeaMeTa MpPeAyCMOTPEHbI  CIEAYIOLIUE
crienuanbHele momenienus (Jrabopatopust Ne 316):

Kabuner ¢usuku mnpenHasHaueHa s NPOBEACHUS 3aHATUN JIGKIIMOHHOTO THIIA,
MPaKTUYECKUX 3aHATUN, TPYIIIOBBIX U HWHJMBUAYAIbHBIX KOHCYIbTAIIMN, TEKYIIETO0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTaliu.

OcHamienue 1a60paTopuu:

- Kommnekrt yuebnoit mebenu Ha 30 mocagouHbIX MecT, pabouee MECTO MpernoaaBaress C
[TK

¢ BeIxozoM B Internet, gocka, MynbTUMeAMITHOE 00OpYyIOBaHUE: BUICOMPOEKTOP, SKpaH
HacTeHHbIH. KoMIiekT yueOHO-MEeTOAMUECKON JOKYMEHTAINH, HarJI1JHOE TOCOOHeE.

- Jluuensuonnoe muporpammHoe obecredenue: Microsoft® Windows Professional 7
Russian; Microsoft® Windows Professional 10 Russian; Microsoft® Office 2010 Russian;
Microsoft® Office 2013 Russian; Microsoft® Office 2016 Russian; aHTuBHpyCcHas 3aiiura
DrWeb.

3.2 UudopmanunonHoe obecriedyeHue

[TepeyeHb OCHOBHOM U JONOIHUTENBHOM JTUTEPATYPHI, SIEKTPOHHBIX PECYPCOB:

OcHoBHast TuTeparypa

1. Mskuies, ['ennaguit SIkoneBuy. @uszuka: 10 kimacc: 6a30BbIA U YIIIyOJIEHHBIN
ypoBHU : y4ueObnuk / I'. f. Msakumes, b. b. byxosues, H. H. Corckmii ; mox pen. H. A.
[TepdentreBoit. - 11-e uznanue, crepeorunHoe. - Mocksa : Ilpocemenue, 2024. - 431 c. -
(Knmaccuueckuit xkypc). - URL: https://znanium.ru/read?1d=447179. - 3arn. ¢ TUTyn. 3KpaHa. -
ISBN 978-5-09-112178-0 : 0.00

2. Msikues, ['ennaguil SlkoBneBuu.®@uzuka: 11 kmacc: 6a30BbIA U yriyOIeHHBII
ypoBHM : y4ueOHuK / I'. SI. Msxumes, b. b. Byxosues, B. M. Yapyrun ; mox pea. H. A.
[TepdentbeBoii. - 12-e u3nanue, crepeoruntoe. - Mocksa : [Ipocsemenue, 2024. - 432 c. : rpad.,
puc. + 8 1. mi. - (Knaccuueckuii xkypc). - URL: https://znanium.ru/read?id=447187. - 3arm. c
TUTYJ. 9KpaHa. - [IpenM. ykas.: c. 426-428. - ISBN 978-5-09-112179-7 : 0.00

3. Mskumes, ['ennaanit SIkoBnesnu. ®usuka: 10 xnacc: bazoBelit n yriyOonéHHbIN
YPOBHH : Y4eOHHK i oOrieoOpa3zoBarenbHbix opranusanuii / I'. 1. Mskumes, b. b. Byxosies,
H. H. Corckuii ; mox pea. H. A. TTapdentreBoii. - 8- uznanue. - Mocksa : [Ipocsemienue, 2021.
- 432 c. : puc. - (Knaccuueckuii kypc). - ISBN 978-5-09-078175-6 : 870.00 p.

4. Msikumies, ['ennaguii SIkoneBud. @usuka: 10 kiacc: ba3oBblif u yriayOnéHHbIN
YpOBHH : Y4eOHHK i oO1ieoOpa3zoBarenbHbix opranusanuii / I'. 1. Msakumes, b. b. Byxosiies,
H. H. Cotckuit ; mon pen. H. A. IlapdentoeBoit. - 10-e u3ganue, crepeorurnHoe. - Mocksa :
[Tpoceemenwue, 2023. - 432 c. : puc. - (Kimaccuueckuii kypc). - ISBN 978-5-09-103619-0 : 1 050.00
p.

JononHuTenpHas tuTepaTypa

1. Jmutpuesa, Banentuna @eopanosHa. @usuka /i npodeccuii ¥ criennaibHOCTe
TexHuueckoro npoduis : yueouuk ans CI1O / B. @. Jimutpuesa. - §-e uzgaHue, CTepeoTUITHOE. -
MockBa : Axagemusi, 2020. - 491 c. : puc., tabn. - (IIpodeccuonanbHoe oOpa3oBaHHE:
O6meoOpa3oBarenbHble TUCHUILUIHHBI). - [Ipeam. ykas.: c. 482 - 486.

2. BacunweB, A. A. ®usuka : y4eOHUK UIsI CpelHero mnpodecCHOHATBLHOTO
obpazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. I. XpamoB. — 2-e u3A., HCp. U JIOM. —
Mocksa : U3narensctBo HOpaiit, 2025. — 221 c¢. — (IIpodeccuonansHoe odpazobanue). — ISBN
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978-5-534-05702-7. — Tekct : anekrpoHHbIi / OOpazoBarenbHas miatdopma FOpait [caitt]. —
URL: https://urait.ru/viewer/fizika-562829#page/1

3. I'opmau, B. B. Meroas! pemenust Gpu3nyeckux 3agad : y4eOHUK ISl CPEIHETO
npodeccuonanbHoro odpasosanus / B. B. I'opmau. — 3-e u3a., nepepad. u nomn. — Mocksa :
UznatensctBo FOpaiit, 2025. — 333 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-
534-17850-0. — Texcr : anexktponHnsbiii // ObpazoBatenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/viewer/metody-resheniya-fizicheskih-zadach-533847#page/1

4. KpaBuenko, H. IO. Ouzuka : Y4eOHHMK M TPAKTUKYM JJISI  CPETHETro
npodeccuonaibHoro odpazoBanusi / H. FO. KpaBuenko. — Mocksa : U3nparensctBo FOpaiit, 2025.
— 322 ¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-19225-4. — Texkcr :

anexkTpoHHbd  //  OOpasoBarenbHas  1uatrdopma  FOpait  [caiit]. —  URL:
https://urait.ru/viewer/fizika-561626#page/1
5. ['opnau, B. B. ®u3snka : yueOHUK )1 CpeiHero npodecCHoHaTbHOT0 00pa30BaHUs

/ B. B. 'opimau. — 2-¢ u3x., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 215 ¢c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09366-7. — TekcT : 3MEKTPOHHBIH //

OoOpazoBarenpHast miatdpopma HOpaiit [caiit]. — URL: https://urait.ru/viewer/fizika-
563270#page/1

6. 3oteeB, A. B. ®wusuka. JlabopaTopHble 3agaud : Y4eOHHK IJS CPEIHEro
npodeccuonanbHoro oopasosanusi / A. B. 3orees, B. b. 3aiines, C. /. AneknepoB. — 2-¢ u31.,
ucnp. u pon. — Mocksa : UznatensctBo FOpaiit, 2025. — 251 c¢. — (IlpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-09570-8. — Tekcr : amekrponHbiii / OOpa3oBarenbHas
mwiatrpopma FOpaiir [caiit]. — URL: https://urait.ru/viewer/fizika-laboratornye-zadachi-
563148#page/l

7. Hmutpuesa, E. . ®usuka B npumepax u 3amadax : ydyebnoe mocobue / E. U.

Hmutpuesa, JI. JI. Uesnena, JI. JI. KoctroueHko. - 2-¢ u3., nepepad. u pom. - Mocksa : DOPYM
: THOPA-M, 2021. - 512 c. - (IIpodeccuonansHoe obpazoBanue). - ISBN 978-5-91134-712-3. -
Texkcr : anexTponHbIit. - URL: https://znanium.com/read?id=367425

8. Ponuonos, B. H. ®usuka : yueGHOE mocobOue i cpeAHero MpodhecCHOHATHHOTO
obpazosanus / B. H. Poquonos. — 2-e u3x., uctp. u gon. — Mocksa : U3gatensctBo FOpaiit,
2025. — 236 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-20786-6. — Texkcr :
anekTpoHHsld  //  OOpazoBarenpHas  miarpopma  Opaiitr  [caiit]. —  URL:
https://urait.ru/viewer/fizika-558785#page/1

OdunuanbHble, cripaBoOUYHO-OMOIMOrpaduiyeckie U NepruoJuueckue n31anus

1. Ky3nenoB, C. U. Bes ¢usuka Ha nagoHM: WHTEpPakTUBHBIN crnpaBounuk / C. WU.
Ky3nenos, K. 1. Poro3sun. — Mocksa : ByzoBckuii yueOnuk : UHOPA-M, 2024. — 252 c. + [lom.
Marepuansl [nexkTpoHHsld pecypc]. — DOI 10.12737/501810. - ISBN 978-5-9558-0422-4. -
Tekcr : anextporHsiid. - URL: https://znanium.ru/read?id=433468

Poccuiickue xxypHas

1. MunepanpHble pecypebl Poccnn. DKOHOMMKA M yIPaBJIE€HUE: HAYYHO — TEXHUYECKHUH
KypHa/ yupeautenu: M-Bo npupoi. pecypcoB u 3xonoruu P®, AO «Pocreonorus», Poc. reo.
0-Bo. - MockBa: PI'-Uudopwm [u ap.], 1991 - . (BBC eLibrary, poug I'PT), 2021-2025 rr.

2. Pa3Benka m oxpaHa HEAp: HAYYHO-TEXHUUYECKHH KypHAJ/ ydpenutenu: M-Bo IPUpPO/I.
pecypcoB u 3konoruu PO, Poc. reon. o0-Bo. — Mocksa: [6.1.], 1931- . (OBC eLibrary, doug I'PT),
2021-2025 rr.

3. Hayku o 3emiie 1 HEPOMOIb30BAHUE: HAYUHBIN *KypHai/ VIpk. Hall. CCleA. TEXH. YH-
T. - Upkyrck: UPHUTY, 1973 — . (Onextponnas 6ubmuoreka MPHUTY), 2021-2024 rr.
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4. TopHBIN XypHAJI: HAYYHO-TEXHUYCCKUNW U TMPOU3BOJICTBEHHBIN XypHAI/ yUIpeIuTETN
AK «AJIPOCA» [u ap.]. — Mocksa: Pyna u metaisl, 1825 - . Beixogut exxemecsiuno. (LTHN),
2021-2025 rr.

5. l'eonoruss m reodusuka: HaydHblii sxypHan/ Poc. akan. wayk, Cub.oTn-Hume. —
Hosocubupck: I'eo, 1960- . (IIHN), 2021-2025 rr.

6. 3Bectust BeIcIINX Y4eOHBIX 3aBeAcHMA. ['€oyorus W pa3Beaka: HAYYHBIN KypHAI/
yupeauTenb: Poc. roc. reonoropassenod. yH-T uM. Cepro Opmxonukuaze.- Mocksa: Poc. roc.
reojoropaspenod. yH-T uM. Cepro Opmkxonukumze, 1957-. Berxogut 6 pa3 B roa. (9BC eLibrary),
2021-2023.

DNeKTPOHHBIE OMOTMOTEYHBIC CUCTEMBI M 0a3bl JTaHHBIX:
Poccuiickue pecypcbl:
1. Onexrponnas oubnuorexka MPHUTY: http://elib.istu.edu/
. O6pazoBarenbHas mnatpopma «HOpaiit» https://urait.ru/
. DNEKTPOHHO-0MOIMOTeYHas cucTeMa «Znaniumy: http://znanium.ru/
. DnexTpoHHO-Onbnnoreunas cucreMa «PROFob6pazoBanuex: http://profspo.ru/
. DnexTpoHHO-OnbnoTeunas cucrema IPRSMART: http://www.iprbookshop.ru/
. DnextponHas oubnmoreka ['pebernnkos: http://grebennikon.ru/
. DnexTpoHHas 6ubnnoreka «['opHoe obpazoBanuex: http://library.gorobr.ru/
. Onexrponnas oubamoreka MHI] CO PAH : http://csl.isc.irk.ru/
9. CereBas anexktponHas oubnuoteka (COb) : http://e.lanbook.com/
10. Cucrema nnTepakTUBHBIX yaeOHHKOB «Book On Limey : https://bookonlime.ru/
11. Dnexkrponno-6ubaroreunas cuctema "MznarensctBo Jlanp" : http://e.lanbook.com/
12. DnekTponHo-6mbIMoTeynas cucrema [IPRbooks : http://www.iprbookshop.ru/
13. Hay4nas JJIEKTPOHHAs 6ubnuoreka eLIBRARY.RU:
https://elibrary.ru/projects/subscription/rus_titles_open.asp
14. Hayunas AJIEKTPOHHAs onbnmoreka eLIBRARY.RU (H2Bb):
https://elibrary.ru/defaultx.asp

01N W B~ WD

JlokanbHble 6a3bl TaHHBIX

(Oocmyn moabKo U3 YUMAaibHLIX 347108 OUOIUOMEKU)

15. YnaneHHbld 37€KTpOHHBIM uuTanbHbIM 3an Ilpesunentckoit 6ubmmuorexkn uMm. b.H.
Enbuuna https://www.prlib.ru/

16. HattnonanwHas snexTponHas oudnumorexa, HOb : https://u36.pd/

17. BuptyaneHblil unTanbHbIi 3a1 Poccuiickoil rocynapctBenHoi oubnuorexku (PI'B) :
https://www.rsl.ru/

18. DnexTpoHHast cCUCTEMa HOPMAaTUBHO-TEXHUYECKOM TokyMeHTarun «TexakecrnepT»

19. CnpaBounas npaBoBas cucreMa "Koncynprant [Lmroc"
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O IIPEIMETA

KoHTpoib U oneHKa pe3yabTaTOB OCBOEHUS MpEeAMETa MPEeAyCMaTpHUBaeT CIIEAYOIIUE
KOHTPOJIbHO-OLIEHOYHBIE CPEJICTBA!

Koanl komnerennuii

KoHTpo/IbHO-011eHOYHBbIEe CPeICTBa

(OK, IIK)

OK 01 - MPaKTHYECKHE PAOOTHI IO PEIICHUIO 33/1a4;

- TECTOBBIE 3aJJaHMs ISl TEKYLIET0 KOHTPOJIS;

- TECTOBBIE 33JaHUs AJIsl IPOMEXYTOYHOM aTTeCTalluy;
OK 02 - TECTOBBIE 3aJJaHMs ISl TEKYLIET0 KOHTPOJIS;

- TECTOBBIE 33JaHUS AJIsl IPOMEXYTOYHOM aTTeCTalluy;
OK 03 - IpaKTUYECKUE pabOThI 110 PEUICHUIO 3a/ay;

- TECTOBBIE 3aaHUs AJIS TEKYIIEro KOHTPOJIS;

- TECTOBBIC 33JaHUs JJIsl IPOMEXYTOYHOHN aTTECTAINH;
OK 04 - 1abopaTopHbIe paboTHI,
OK 05 - IpaKTUYECKUE pabOThI 110 PEUICHUIO 3ajay;

- 1abopaTopHbIe PabOTHI,

- TECTOBBIE 3aJJaHMs ISl TEKYLIETO KOHTPOJIS;

- TECTOBBIE 33aHUs AJIsl IPOMEXYTOYHOM aTTeCTalluu;
OK 07 - IPaKTUYECKUE pabOThI 10 PEUICHHIO 3aa4;

- TECTOBBIE 3aJJaHMs ISl TEKYLIETO KOHTPOJIS;

- TECTOBBIE 33aHUs JJIsl IPOMEXYTOYHOM aTTeCTalluy;
K 1.8 - IpaKTUYEeCKUE pabOThI 110 PEUICHHIO 3aay;

- n1abopaTopHble padoThI,
K 2.5 - IpaKTUYEeCKUE pabOThI 110 PELICHUIO 3a/1ay;

- n1abopaTopHble padoThI;
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