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1 OBIIASI XAPAKTEPUCTHUKA PABOYEM ITIPOT'PAMMbBI YYEEHOI'O

1.1 MecTo y4eOHOro mnpeaMera B CTPYKTYpe MNPOrpaMMbl MOATOTOBKHM CHENHAJNCTOB

CpeaAHEero 3B€Ha

VYuebOnsiii npeamer «D@U3MKa» OTHOCUTCS K IpeaMeTHOW obnacth «EcTecTBeHHOHAYYHBIC
JTUCITUTLIMHBD U 00I1e00pa30BaTeIbHOMY IIUKITY IPOTPaMMBbI TIOJITOTOBKHU CIICIIUATHCTOB CPEIHETO

3BCHA.

MHNPEJIMETA
«DOUUKA»

1.2 TpeGoBaHus K pe3yJibTaTaM OCBOCHHUS

Pesynbratrom ocBOeHUsS (GU3UKH SIBISICTCS OIPEACICHHBIA dTanm CHOPMUPOBAHHOCTH
CJIEIYIOIUX OOMMX U MpodhecCHOHATbHBIX KOMIETEHIIIHA:

Koa m HanmMeHoBaHHe
(popMupyembIx
KOMIIeTeHIINH

HJIaHI/IpyeMbIe pe3yJabTaThbl 0OCBOCHUA NIPEAMETA

Oo6mrue

IMpenmernbie

OK 01

Bri6upath CIIOCOOBI
pelieHus 3a1a4
npodeCCHOHATLHON
JeSATSIIEHOCTH
MPUMEHHUTEIHHO K
Pa3TUIHBIM
KOHTEKCTaM;

JIMYHOCTHBIE

JI.1 oco3HaHue 00yYaromMMHCS
pOCcCUICKON IPaKIaHCKOU
UJCHTHYHOCTH;

J1.2 TOTOBHOCTH K
CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH "
CaMOOIPEENECHHUIO;

JI.3 Haiuuue MOTUBALMM K
O0Oy4eHHIO U  JIMYHOCTHOMY
Pa3BUTHIO;

JL.4 LieJIEHAPaBIEHHOE
pa3BUTHE BHYTPEHHEH MO3UIHU
JMYHOCTU Ha OCHOBE JYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH
HapOI0B Poccuitckoit
denepanuy, HCTOPUYECKUX U
HAIIMOHAJIbHO-KYJIBTYPHBIX
TpaauLui, dbopMupoBanue
CHCTEMBbI 3HAUUMBIX LIEHHOCTHO-
CMBICITOBBIX YCTaHOBOK,
AHTUKOPPYMIIUOHHOTO
MHPOBO33PEHHU,
MIPABOCO3HAHUS, IKOJIOTUUECKON
KYJIBTYPHI, CIIOCOOHOCTH
CTaBUTh LEIM W  CTPOUTH
KU3HCHHBIC TUTaHBI.
MeranpeaMeTHble

M.1 ocBoeHHbIE 00yYaIOIIMMHUCS
MEXIIPEIMETHbIE TOHATUA U
YHUBEPCAIbHBIC y4eOHbIE
JeicTBUs (perynsTuBHBIE,

3nanus

3.1 c(hOpMUPOBAHHOCTh
IIPEJICTAaBICHUM O POJIM U MECTe
¢u3MKM W  acTpOHOMHUHU B
COBPEMEHHON HAay4YHOU KapTHHE
MHpa, O CcHCTeMOOoOpa3ymoIen
poid  (QU3UKK B  Pa3BUTUHU
€CTECTBEHHBIX HayK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTUH, O
BKJIaJIE POCCUICKHX "
3apyOeKHbBIX YUEHbIX-(PU3UKOB B
pa3BUTHE HayKH; IOHMMAaHHE
¢buznueckoit CYILIIHOCTHU
Ha0JIrI01aeMBbIX SIBJICHUN
MUKpOMHpA,  MakpoMupa u
MEraMmpa; IOHUMaHHE pOJIU
aCTPOHOMHHM B IPAKTHYECKOU
JEATEIIbHOCT  YeJlOBEeKa U
nalpHerImeM HAy4HO-
TEXHUYECKOM DPAa3BUTUH, POJIU
¢uzukn B (POpMUPOBAHUU
Kpyrozopa u (pyHKIHMOHAIbHOM
IrPaMOTHOCTH  4YeJIOBeKa  JJis
pelIeHNs TPAKTUYECKUX 3a7a4;
3.2 BJIaJIcHIE
OCHOBOINIOJIATalOIIUMU
Gu3NYECKUMU  TMOHATHSAMH U
BEJIMYMHAMH,
XapaKTepU3YIOIIUMHU
¢duznueckue IIPOLIECCHI
(CBSI3aHHBIMH C MEXaHUYECKUM
JIBUKEHHEM, B3aUMOJAEHCTBUEM




II03HAaBaTCJIbHBIC,

KOMMYHHKATHUBHBIE);

M.2 CIIOCOOHOCTh
WCIIOJIb30BAHUS OCBOEHHBIX
00yJarmuMucs
MEXMPEIMETHBIX ~MOHITUH U
YHHUBEPCATHHBIX y9eOHBIX
JIEUCTBUII B IIO3HABATEILHOU U
COLIMAJIbHOU [IPaKTHUKE,
TOTOBHOCTD K
CaMOCTOSITEIILHOMY
TUTAHUPOBAHUIO u
OCYILECTBIICHUIO y4eOHOi
JeSITeNIbHOCTH, OpraHHu3aIiH
y4eOHOTO  COTpYIHUYECTBA C
MeJarornyecCKuMu pabOTHUKAMHU
¥ CBEPCTHUKAMHU, K YYaCTHUIO B
MMOCTPOCHUHM  WHJIUBHTyaTbHOM
00pa3oBaTeNnbHON TPACKTOPUH;
M.3  oBinameHue = HaBBIKAMU

y4eOHO-UCCIIEeI0BaTENIbCKOM,
IIPOEKTHOM M COLMAJIBHOMU
NeSITebHOCTH.

Tell, MCXaHHUYCCKUMH
KoJIcOAaHMSIMH W BOJIHAMH,
ATOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM BEIIECTRBA,
TEIJIOBBIMU MPOLIECCAMMU;
AJIEKTPUYECKUM U MAarHUTHBIM
MOJISIMU, SJIEKTPUUYECKUM TOKOM,
AJIEKTPOMATrHUTHBIMU
KoJieOaHMSIMH U
ONTHYCCKUMU SIBJICHUSIMM;
KBAaHTOBBIMU SIBIICHUSIMU,
CTPOCHHEM aToMa W aTOMHOIO
saapa, PaIMO0AKTUBHOCTHIO);
BJIQJICHUEC OCHOBOIIOJIAraloIUMHU
ACTPOHOMUYECKUMH MOHATHUSIMH,
MMO3BOJISIIOIINMU
XapakTepHU30BaATh MIPOIIECCHI,
MPOUCXOJSIIME HA 3BE3/1aX, B
3BE3IHBIX CHCTeMaXx, B
MEKTaJaKTUYECKOU cpene;
JIBIDKCHUE HEeOECHBIX  Tell,
SBOJIIOIIMIO 3B€3]1 M BeeleHHoM;
3.3 BJIaJICHHE
3aKOHOMEPHOCTSIMU, 3aKOHAMH 1
TEOpUSAMHU (3aKOH BCEMHPHOT'O
tarorenusa, I, II m III 3akoHEI
HeroToHa, 3aKkOH COXpaHEHUs
MEXaHUYECKOW DHEPTrUH, 3aKOH
COXpaHEHUs HMITyJIbCa,
MPUHIUIT  CYNEPIO3UIIUU  CHUJI,
MPUHLUIT PaBHOIIPABHOCTH
WHEPIUATBHBIX CUCTEM OTCYETA;
MOJIEKYJIIPHO-KUHETUYECKYIO
TEOPUIO CTPOCHHUS BEILECTBA,
ra3oBbI€ 3aKOHBI, NEPBbIN 3aKOH
TEPMOIMHAMUKH; 3aKOH
COXpaHEHUs 3JIEKTPUYECKOTO
3apsiga, 3akoH KyioHa, 3akoH
OMa ang y4yacTka UENu, 3aKOH
OmMa 1151 MOJTHOM 3JIEKTPUUYECKOMN
uenu, 3akoH JDxoyns - Jlenua,
3aKOH 3JIEKTPOMAarHUTHON
WHIYKIWW, 3aKOH COXPAaHEHUS
SHEPTUH, 3aKOH
IIPSAMOJIMHEMHOTO
pacrnpoCTpaHEeHUs! CBETA,
OTpaKEHUS CBETa,
MPEJIOMJIEHUS  CBETA;
COXpAaHEHHUsI DHEPruu, 3aKOH
COXpaHEHUs] HMMIYJIbCa, 3aKOH
COXpaHEHUs BJIEKTPUYECKOTO
3apsiia,  3aKOH  COXPaHEHUs

BOJIHAMU,;

3aKOH
3aKOH
3aKOH




MacCOBOTO 4HCIA, TOCTYJIaThl
bopa, 3akoH paaMOaKTUBHOIO
pacrnana);

3.4 c¢(hopMUPOBAHHOCTH
COOCTBEHHOW  TO3UIMH  TIO
OTHOUICHHIO K  (pu3m4ecKkon
uHbOpMaLUY, MOJydaeMOH U3
pa3HbIX HCTOYHUKOB, YMEHUH

UCII0JIb30BaTh upoBbIE
TEXHOJIOTUU ISt TIOUCKA,
CTPYKTYpHUPOBAHHSI,

UHTEPIpETAINN u

NpeACTaBiICHUs  y4yeOHOH |
Hay4HO-TIOIYJISIPHOM

uH(popMaLuu;

3.5 c(OpMHUPOBAHHOCTH
IPEACTABICHUM O  METoJaax
IIOJIyYEeHUS Hay4HbIX

aCTPOHOMUYECKUX 3HAHMIA;
YMmenust
V.1 chopMupoBaHHOCTH YMEHUN

pacno3HaBaTh ¢uznueckue
SIBJICHHS (iportecchr) u
OOBSICHAT, WX HAa  OCHOBE
M3YYEHHBIX 3aKOHOB:
paBHOMEpHOE "
PaBHOYCKOPEHHOE

MPSIMOJIMHEIHOE JBIKEHUE,

cBOOOIHOE IaJICHUE Tell,
JOBUXKXCHUC 10 Opr‘)KHOCTI/I,
WHEPIS, B3aUMOJICHCTBHE Tel,

KoJie0aTeIIbHOS JIBIOKECHHE,
pPE30HAHC, BOJIIHOBOE ABUKECHHE;
muddysus, OpOYyHOBCKOE

ABUIKCHUC, CTPOCHUC JKUIKOCTEN
U TBCPABIX TCJI, HN3MCHCHHUC
o0beMa Tell Ipu Harpe€BaHuH

(oxJtaxaeHun), TEIIOBOE
paBHOBecHE, ucrapeHue,
KOHJICHCAIIHS, IUTABJICHHE,
KpHUCTaTU3aLHs, KUTICHHE,

BIIAJXHOCTh ~ BO3/yXa,  CBS3b
CpeaHeld KUHETUYECKOW YSHEPTUH
TEIJIOBOTO ABUKEHUSI MOJIEKYJ C
a0COIOTHOM TEMIIEPATypPOH,
MOBBIIICHUE JIABJICHUS ra3a mpu
€ro HarpeBaHUuM B 3aKPBITOM
cocyje, CBSI3b MEXY
IapaMeTpaMu COCTOSIHUA ra3a B
n3ompoleccax;  AJIEKTpU3aLUs
TeJI, B3aUMOJAECHCTBUE 3apsI0B,
HAarpeBaHWE€ TMPOBOJIHMKA  C




TOKOM, B3aHMOJICHCTBIE
MarHuTOB,  3JIEKTPOMarHUTHas
AHIYKLUSA, JEUCTBUE
MarHUTHOTO I0JIsSI Ha MPOBOJIHUK
C TOKOM M JBWXYLIMICS 3apsf,
AIIEKTPOMAarHUTHbIE KojeOaHus
U BOJHBIL,  INPSIMOJUHEHHOE
pacnpocTpaHeHue CBETa,
OTpa’KEHHUE, IIPEJIOMJICHUE,
uHTepdepeHius, audpakuus u
MOJISIpA3anusl CBETa, AUCIEPCHS
CBETA; (hoTorNeKTpUYECKUI
¢ dekr, CBETOBOE IaBJICHHE,
BO3HUKHOBEHHUE  JIMHEHYATOTO
CIIEKTpa  aTromMa  BOJOpPOJA,
€CTECTBEHHAss U HCKYCCTBEHHAs

PagOAKTUBHOCTE;
V.2 yMeHue yuuThIBaTh I'PaHULIbI
MIPUMEHEHUS M3YYEHHBIX
du3znyecKux MOJICIICH:
MarepuaibHas TOYKa,
MHEpLUalbHas CUCTEMA OTCYETA,
uJeanbHbIN ras; MoJenn
CTPOEHHUS Ta30B, KUIKOCTEH M
TBEPJbIX TEN, TOYEUHBIN

JNEKTPUYECKUI 3apsal, sAAepHas
MOJEIb  aToMa,  HYKJIOHHAas
MOJEJIb aTOMHOIO sJpa IpH
peneHnH (PU3NYECKHX 3a/1a4;

V.3  BrnageHWe  OCHOBHBIMU
METOJJaMH HAY4HOTO IO3HAHUA,
UCIONB3YEMBIMU B (hU3HKeE:

MIPOBOANTH psIMbIe u
KOCBEHHBIE U3MEpEHUS
(bu3MUYECKUX BEIWYHH, BbIOUpas
ONTHUMAaJIbHBIN croco0
HU3MEpEHHS 51 UCTIONB3YS
W3BECTHBIE  METOIBLI  OLIEHKH
MOrPEIIHOCTEN U3MEPEHNU,
MIPOBOJINTH HCCIIEIOBAHHUE
3aBHCUMOCTEN buznuecKux

BCJINYNH C HCIIOJBb30BaHUEM
NPSIMBIX U3MEPEHUH, OOBSICHATH
IIOJIy4YECHHBIE pe3yJIbTaThl,
UCTONB3Ys (PU3NYECKHE TEOpHH,
3aKOHBI W IIOHATUA, U [AO€JIaTh
BBIBOJIBI; COOJNIIOJATh MpaBUiia
0e30MmacHOro Tpyaa npu
NPOBEICHUU UCCIIEIOBaHUNA B
paMKax y4eOHOTO SKCIEPUMEHTA
U y4eOHO-HCCIIeOBATENBCKOM
JeATEIbHOCTH c




UCTIOJIb30BaHUEM U POBBIX
U3MEPUTENIbHBIX YCTPONCTB U
71a00paTOPHOTO 00OPYAOBAHMS,

V.5 chopMuUpOBaHHOCTh YMEHUS
NPUMEHATH NOJYyYeHHBIC 3HAHUS

IS OOBSICHEHHSI  YCIIOBUU
IIPOTEKAHUS ¢bu3necKux
SBJICHHUH B TpUpoIe U A
TPUHSITUS MPaKTUYECKUX
pelmieHuii B TOBCEIHEBHOM
JKU3HU ISt oOecreucHus

0€301acHOCTH MPU 0OpAIICHUH C

OBITOBBIMU npubopamu u
TEXHUYECKUMH  yCTPOMCTBaMHU,
COXPaHECHHUS 310pOBbs u
COOITIOICHUS HOPM

JKOJIOTUYECKOI'0 IIOBEICHUS B
OKPYXaIOIEH Cpee;

VY.7 yBEpEeHHOE HCIIOJb30BAHUE
3aKOHOB M 3aKOHOMEPHOCTEMN
110) aHaau3e (bu3HIecKuX
SIBJIEHUM W MPOLIECCOB;
V.8 pasBUTHE

KPUTHYECKOIO

yMEHUM
aHaNnM3a
MoJTy4aeMoi nH(pOpMaInu;

OK 02
Hcnons3oBaTh
COBPEMEHHBIE CPECTBA

MOMUCKa, aHaiM3a u
WHTEPIpPETAINN
uHpopMauu u
nH(pOpMaLIMOHHbIE
TEXHOJIOTUU JUIs
BBITTOJTHEHUS 3a1a4
npodeccnoHanbHOM
NeSITeTbHOCTH;

JIMYHOCTHBIE

JI.1 oco3HaHue 00y4aromuMucs
poccuicKon IPaKJaHCKON
UJCHTUYHOCTH;

J1.2 TOTOBHOCTH K
CaMOPa3BUTHIO,
CaMOCTOSITEITbHOCTH u
CaMOOIIPEeJIENIEHUIO;

JI.3 Haimuuue MOTHBALMM K
OOy4eHHIO U  JIMYHOCTHOMY
Pa3BUTHIO;

JL.4 LieJIEHAPaBIEHHOE

pa3BUTHE BHYTPEHHEW IO3UIIMH
JIMYHOCTH HAa OCHOBE JYXOBHO-

HPaBCTBEHHBIX LIEHHOCTEH
HapOJ0B Poccutickoii
denepanuy, HCTOPUYECKUX U

HallMOHAJIbHO-KYJIbTYPHBIX
TpaauLui, dbopMupoBaHue
CHUCTEMBI 3HAUUMBIX LIEHHOCTHO-

CMBICJIOBBIX YCTAHOBOK,
AHTHUKOPPYIIIHOHHOTO
MHPOBO33PCHUS,
MIPaBOCO3HAHUS, IKOJIOTUYECKOM
KYJIbTYPHI, CIIOCOOHOCTH
CTaBUTH neiaun u CTPOUTH

JKHU3HCHHBIC ITJIAHBI.

3nanus

34 c(OpMHPOBAHHOCTH
COOCTBEHHOM  MO3UIMM  TIO
OTHOIIEHHIO K  (U3UYECKOil
uH(popMaluy, MOIydaeMon U3
pa3sHbIX HCTOYHUKOB, YMEHUN
HCIIOJIb30BaTh upoBbIe
TE€XHOJIOTUH TUISL IIOKCKa,
CTPYKTYpUPOBaHMS,
MHTEPIIPETALIMH u
NpeJICcTaBlIeHusT  y4eOHOH U
Hay4YHO-IIOMYJISIPHON
uH(popMaLnu;

3.6 moHMMaHue HEOOXOIUMOCTH
MPUMEHEHUS JOCTUKEHUN
GU3MKH M TEXHOJIOTHH  Jis
paroHaIbHOIO
IIPUPOIONOIIB30BaHUS;
Ymenust

V.1 chopMHpPOBaHHOCTH YMEHHIA
pacno3HaBaTh buznyeckue
SIBJIEHUS (mpouecchr) "
OOBSACHATP WX Ha  OCHOBE
W3Y4EHHBIX 3aKOHOB:
paBHOMEpHOE u
PaBHOYCKOPEHHOE

HpHMOJ’IHHCﬁHOG JBHKCHUC,




MeranpeaMeTHble

M.1 ocBOeHHBIE 00 YJAOIITIMUCS
MEXIPEIMETHBIC TOHATHS U
YHHUBEpCaIbHbIE yueOHbIe
NeHCTBUS (perynsTUBHBIC,
M03HaBaTeNbHbIE,
KOMMYHHKATUBHBIE);

M.2 CIIOCOOHOCTh
WCIIOb30BAHUS OCBOEHHBIX
o0yJaronuMucs
MEXIPEIMETHBIX ~ TOHITHH |
YHHUBEPCATbHBIX y4eOHBIX
JICUCTBUI B IO3HABATEIIbHON W
coLMaIbHOU MPaKTHKE,
TOTOBHOCTH K
CaMOCTOSITEILHOMY
TIJIAHUPOBAHUIO u
OCYILIECTBIICHUIO yueOHOU
JeSITeNIbHOCTH, OpraHHu3aIiH
y4eOHOTO  COTpYIHUYECTBA C

MeJarornyecCKuMu pabOTHUKAMHU
U CBEpCTHUKAMHU, K YYacTHUIO B
MIOCTPOCHUHM  MHJAWBUYaTbHOU
o0pa30BaTeNbHON TPAaEKTOPUHY;
M.3  oBmageHue  HaBBIKAMH
y4eOHO-UCCIIEeI0BATEIbCKOM,
MPOEKTHOM ¥ COLMAJIbHOMU
NeSITEIbHOCTH.

cBoOoOgHOE MaJIcHue TelL,
JIBIKEHHE 10  OKPYKHOCTH,
WHEpLUs, B3aUMOJEHUCTBHE TeEI,
Kosie0aTebHOe JBUKECHHE,
PE30HAHC, BOJHOBOE JBM)KCHUE;
nuddy3us, OpOYHOBCKOE
JIBUKEHUE, CTPOCHUE KUJIKOCTEN
U TBEpPAbIX Tell, HW3MEHEHUE
o0beMa Tel TpU HarpeBaHUH

(OXJaKICHUH ), TEIIJIOBOE
paBHOBEcCHE, ucriapeHue,
KOHJICHCAIIHS, TUTaBJICHHE,
KpUCTAITU3AIHS, KUTICHUE,
BJIOKHOCTh  BO31yXa, CBs3b

CpeIHEW KMHETHYECKOW SHEPIUu
TEIIOBOTO ABM)KEHUS MOJIEKYII C
abCoIOTHOM TEeMIIepaTypoH,
MOBBILICHUE JABJICHUS raza Npu
€r0 HarpeBaHuu B 3aKPBITOM
cocyne, CBS3b MEXIY
napaMeTpamMy COCTOSIHUSA rasza B
U30IpOLECcCax;  ANEKTPU3aLUs
TeJ, B3aUMOJEHCTBUE 3aps/oB,

HarpeBaHUE  MPOBOJIHUKA  C
TOKOM, B3aHMMOJIEHCTBHE
MarHuTOB,  DJIEKTpOMarHUTHas
WHIYKIINS, JIericTBHE

MAarauMTHOI'O I10JIs1 Ha ITPOBOAHUK
C TOKOM H HBH)KyMHﬁCﬂ 3apsn,
OJICKTPOMArdHuTHBIC KoJICOaHHs

U BOJHBL, TPSAMOJMHEHHOE
pacrpocTpaHeHue cBeTa,
OTpa)keHue, npeioMJICHUE,

uHTepdepeHius, audpakuus u
NOJISIpU3aLUs CBETA, TUCIIEPCHS
CBETa; (boTOoANEeKTpUYECKUI
s dekT, CBETOBOE JaBJIECHHE,
BO3HUKHOBEHHE  JIMHEHYATOTO
CIeKTpa  aTomMa  BOJOpOJa,
€CTECTBEHHAsT M HWCKYCCTBEHHAS
PalMOaKTUBHOCTb;

V.2 yMeHHUe yUUTHIBATH TPAHUILIBI
PUMEHEHUS U3yUYEHHBIX
buznyecKux MOJIEIICH:
MaTepHaIbHast TOYKa,
MHepLHaIbHas CUCTEMa OTCYETa,
u/ieaTbHBbIHI ras; MOJIeNTH
CTPOEHHUS Ta30B, XUIKOCTEH H

TBEPABIX Te, TOUYCYHBIN
AIIEKTPUYECKUI 3apsii, saepHas
MOJIEJTb ~ aToOMa,  HYKJIOHHAas




MOJIeJIb ATOMHOTO sIapa TpHU
pelreHny GU3HYSCKUX 3a/1a4;

V.3  BiajeHHe  OCHOBHBIMU
METOJIaMU HAYYHOT'O ITO3HAHUS,
UCTIONB3YEMBIMA B (DU3HKE:

MIPOBOAUTD npsiMble u
KOCBEHHBIC U3MEpEHUS
(U3UYECKUX BEJIMYHH, BHIOMpAs
ONTUMAaJIbHBIN croco6
U3MEpEHUS u UCIIOJIB3YS
U3BECTHBIE  METOJBI  OICHKH
MOTPEIIHOCTEN M3MEPEHU,
MIPOBOJNTH WCCJICIOBAHNE
3aBHCHUMOCTEMH buznueckux

BEJIMYUH C  HCIOJIb30BAHUEM
NPSIMBIX U3MEpPEHUH, 0OBACHATH
[IOJIy4YEHHBIE pe3ynbTaThl,
UCTIONB3YS (DU3UYECKHE TCOPHH,
3aKOHBI W TOHATHS, U JeNaTh
BBIBOJIbI, COOJIIO/IaTh TpaBUjIa
6e301macHOro Tpyaa npu
MPOBEJICHUU MCCIEAOBAaHUI B
pamKax yueOHOro SKCIIepUMEHTa
U y4yeOHO-HUCCIe0BATEIbCKON
JeSITEIIbHOCTH c
HCITOJIb30BaHUEM U POBBIX
WU3MEPUTENIBHBIX YCTPOMCTB H
1abopaTopHOro 000OpyI0BaHuUs;
V.4 chopMUPOBAaHHOCTb YMEHHUS
pelmatb pacueTHble 3aJaud C
SBHO 3a/JlaHHON  (U3UYECKOil
MO/JIENbIO, UCIIOJIB3YS
buznueckue 3aKOHBI u
MPUHIIMIIBI; HA OCHOBE aHaIn3a
yCcIOBHS  33Ja4d  BBIOMpATh
($u3NYECKYI0 MOJIENb, BBIIEIATh
¢usnyeckue  BEIMYMHBI U
(bopMyITbl, HEOOXOIUMBIE JITIS €€
pelIeHus1, IPOBOAUTH PACUETHI U

OLICHUBATh peanbHOCTh
[IOJIy4YEHHOT O 3HA4YCHUS
(bu3nYecKoil BeIMYUHBL; pPelaTh
KAueCTBEHHBIE 3a/1a4u,
BBICTpanBas JIOTUYECKHU

HENPOTUBOPEUYUBYIO  LIEMOYKY
pacCyXIeHHil ¢ Oomopoill Ha
U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECcKue
SIBIICHUS;

V.5 chopMuUpOBaHHOCTh YMEHHS
MNPUMCHATH NOJTYUCHHBIC 3HAHUA
JUIsi  OOBSCHEHHUsI  YCJIOBHH
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IIPOTEKAHUS bu3nuecKux
SBICHUH B TpUpoie U A
PUHSITUS MPaKTUYECKUX
pelmieHuii B TOBCEIHEBHOMN
JKU3HU TISt oOecreucHus

0€301acHOCTH MPU 0OpAIICHUH C

OBITOBBIMU npubopamu u
TEXHUYCCKHUMH  YCTPONCTBAMH,
COXpaHCHHUS 3JI0pOBBS 51
COOIrOIEHUS HOPM

9KOJIOTUYECKOTO TIOBEACHUS B
OKpYXaloIleil Cpeje;

V.6  oBiageHue  yMEHUAMHU
paboTtath B rpymnie c
BBITIIOJTHEHHEM pa3IMYHBIX
COLIMAJIBHBIX poiei,
IUIAaHUPOBaTh pabOTy TPYIIIbL,
paLKOHAIBHO pacnpenensith
JeSITEbHOCTh B HECTaHIaPTHBIX
CUTYalUsX, aJIeKBaTHO

OLICHUBATh BKJIAJ KaXXIOr0 H3
YYaCTHUKOB TPYIIBI B PEIICHUE
paccMaTpuBaeMoii MPoOIeMbI;
V.7 yBepeHHOE HCHOJIb30BAHUE
3aKOHOB M 3aKOHOMEpPHOCTEH
npu  aHanu3e  (U3UYECKHUX
SIBJIEHUW U IPOLIECCOB;
v.8 pa3BuTHE
KPUTHYECKOT O

yMEHUH
aHaJIn3a
noxy4aeMoi HH(opMauy;

OK 03

[Inanuposath 1
peann30BHIBATH
cOOCTBEHHOE
npodeccuoHanbHOE U
JMYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATETHCKYIO
NeSITeIbHOCTD B
npodecCuoHATBHON
cdepe, UCIOIB30BaTh
3HaHUSA 10 PABOBOM U
¢buHaHCOBOH
TPaMOTHOCTH B
Pa3NUYHBIX KU3HEHHBIX
CUTYAaIHsX;

JIMYHOCTHBIE

JI.1 oco3HaHue 00y4aromuMucs
pOoccUCKOn IPaKIaHCKON
UJEHTHYHOCTH;

J1.2 TOTOBHOCTH K
CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH "
CaMOOINIPEENECHHUIO;

JI.3 Hamuuue MOTHBAIMU K
O0Oy4eHHIO U  JMYHOCTHOMY
Pa3BUTHIO;

JL.4 LIeJIEHAIIPaBICHHOE
pa3BUTHE BHYTPEHHEHW MO3UIIUU
JUYHOCTH Ha OCHOBE IYXOBHO-
HPaBCTBEHHBIX HEeHHOCTEeN
HapOJ0B Poccuiickoit
®denepani, HUCTOPUUECKUX U
HaI[MOHATLHO-KYIbTYPHBIX
TpaauLui, dbopMupoBaHue
CHCTEMBbI 3HAUUMBIX LIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO

3HaHusn

3.1 c(OpMHPOBAHHOCTH
MIPEJICTAaBICHUM O POJIM U MEcTe
¢u3uKH M acCTPOHOMHHM B
COBPEMEHHON HAay4YHOU KapTHHE
MHUpa, O CHCTeMOOOpa3yroIen
poiid  (QU3UKK B  Pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHUKU H
COBPEMEHHBIX TEXHOJIOTUH, O
BKJIaJIE POCCUICKHX u
3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3sBUTHE HAyKH; IMOHMMaHUE
buznueckoit CYILIIHOCTHU
HaOJII01aeMBIX SBJICHUI
MUKpOMHpA,  MakpoMupa u
Meramupa; MOHHMaHHE POJH
aCTPOHOMHHU B INPAKTHYECKOU

JEeATETbHOCTH  4YelloBeKa |
nalpHeHIeM HAy4HO-
TEXHUYECKOM pa3BUTUHU, POJIU
¢bm3ukn B (HOpPMUPOBAHHH

Kpyrozopa u (pyHKIIMOHAIBHOM
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MHPOBO33PEHUS,
MPaBOCO3HAHUS, YKOJOTUUYECKON
KYJIBTYPBI, CIIOCOOHOCTH
CTaBUTh 1EIH W  CTPOUTH
’KW3HEHHBIEC I1JIAHBI.
MeTanpeamMeTHbie:

M.1 ocBoeHHBIE 00YUYAOIUMUCS
MEXKIIPEAMETHBIC  TIOHATHS U
YHHUBEPCATbHbBIC yaeOHbIC
JIeNCTBUSA (perynsaTuBHBIE,
[M03HABaTENbHEIC,
KOMMYHUKATUBHEBIE);

M.2 CIIOCOOHOCTH
HCIIOIL30BaHUsA OCBOEHHBIX
oOyJaroummMucs
MEXKIIPEAMETHBIX TOHITHH U
YHHUBEPCATBHBIX YIeOHBIX
JIEeUCTBUII B TO3HABATCIILHOM M
COLIMAILHON MPaKTHKE,
FOTOBHOCTH K
CaMOCTOSITEILHOMY
TUTAHAPOBAHUIO 51
OCYIIIECTBICHUIO yueOHOU
JIEATEIbHOCTH, OpTraHU3aIIH
y4eOHOro COTpYIOHHYECTBA C
MearornIecKuMU PabOTHUKAMH
U CBEpCTHUKAMHU, K YYAaCTHUIO B
MMOCTPOCHUH  WHJIUBHTyaTbHOM
00pa3oBaTeNnbHON TPACKTOPHUH;
M.3  oBnageHue  HaBBIKAMU

y4eOHO-UCCIIeI0BATENHCKOMH,
MIPOEKTHOM M COLMAJIBHOU
NesITeIbHOCTH.

IPaMOTHOCTH  4eJlOBeKa  JUIs
pelleHus MPaKTUUECKUX 3a7ay;
33 BIIaJICHUE
3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOpUsIMU (3aKOH BCEMHPHOI'O
tarorenus, I, II m III 3akoHBI
HeroTtoHa, 3aKkoH COXpaHEeHUs
MEXaHMYECKON SHEpPruu, 3aKOH
COXpaHEHUs HMITYJIbCA,
NPUHILIMIT  CYIEPHO3UILUN  CHII,
TIPUHITHTT PaBHOIIPABHOCTH
MHEPLUATIBHBIX CUCTEM OTCUETa;
MOJIEKYJIIPHO-KUHETUYECKYIO
TEOPUI0 CTPOCHHS BEIIECTBA,
ra3oBbIC 3aKOHBI, EPBHIN 3aKOH
TEPMOJUHAMUKY; 3aKOH
COXpPAaHEHUSI  AJIEKTPUUIECKOTO
3apsiga, 3akoH KyioHa, 3akoH
Oma f1s ydacTka Lield, 3aKOH
Owma 11 IOJTHOM 3JIEKTPUUECKON
uenu, 3akoH JDxoyns - Jlenua,
3aKOH 3JIEKTPOMAarHUTHON
WHAYKIIMHA, 3aKOH COXpaHEHUs
SHEPTUH, 3aKOH
MPSIMOJTUHEIHOTO
pacmpocTpaHeHHUs CBETa, 3aKOH
OTpaKEHUS CBETa, 3aK0H
MpPEJIOMJIEHUsT  CBETa;  3aKOH
COXpPAaHEHHUsI DHEPruu, 3aKOH
COXpaHEHUsSI HMITYJIbCa, 3aKOH
COXpPAHEHHUSI  DJIEKTPUYECKOTO
3apsAna, 3aKOH  COXPaHEHUS
MacCoOBOTO YHUCNA, TIOCTYJIAThI
bopa, 3akoH pagMOaKTUBHOIO
pacmana);

34 c(OpMHUPOBAHHOCTh
COOCTBEHHOW  TO3UIMH  TIO
OTHOIIEHHIO K  (pusmueckoi
uH(poOpMalUY, TOIydaeMoud U3

pa3HbIX HCTOYHUKOB, YMEHUHU
HCII0JIb30BaTh UQpoBbIE
TEXHOJIOTUHI TUTSE MOKCKa,
CTPYKTYpUPOBaHMSI,
MHTEpIIpETAlU u
NpeACTaBiIeHUs  yuyeOHOHl
Hay4HO-IIOMYJISIPHOM
uHpOpMaINH;

Ymenus

V.6 oBlageHWe  yMEHUAMH
paboratb B rpyIime c
BBITNIOJTHEHUEM pa3IMyYHBIX
COIMATIBHBIX poJieit,
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IUIAHUPOBaTh PalbOTy TPYIIIbI,

panruoHaJIbHO pacnpeacisaTh
ACATCIIBHOCTE B HCCTAaHAAPTHBIX
CUTyalusix, aICKBATHO

OIICHUBATh BKJIAJl KaXJIOTO W3
YYaCTHUKOB TPYIIbl B PEIICHUE
paccMaTpuBaeMoii MPOOIEMEI;
V.7 yBepeHHOE HCIMOJb30BaHUE
3aKOHOB M 3aKOHOMEpPHOCTEH
npu  aHanuze  (PU3UYECKHUX
SIBJIEHUM U MPOLIECCOB;

V.8 pa3BUTHE
KPUTHYECKOTO
MOJTy4aeMoi HH(POPMAIIHH;

YMEHUH
aHanu3a

OK 04

DddexTuBHO
B3aHUMOJICHCTBOBATh 1
paboTaTh B KOJIJIEKTHBE
1 KOMaH/g;

JIMYHOCTHBIE

JI.1 oco3HaHue 00yYaromMMHCS
pOCcCUICKON IPaKIaHCKON
UJCHTHYHOCTH;

J1.2 TOTOBHOCTH K
CaMOpa3BUTHIO,
CaMOCTOSATEIIbHOCTH "
CaMOONPEIEICHUIO;

JI.3 Haiuuume MOTUBALMM K
OOy4eHHI0 U  JIMYHOCTHOMY
Pa3BUTHIO;

1.4 LeJIEHANIPaBICHHOE
pa3BUTHE BHYTPEHHEU MO3UIINH
JIMYHOCTH HAa OCHOBE JYXOBHO-
HPaBCTBEHHBIX [IEHHOCTEHN
HapOI0B Poccuitckoit
®denepaunn, HUCTOPUYECKUX U
HaIlMOHATbHO-KYJIbTYPHBIX
TpaauLui, dbopMupoBaHue
CUCTEMbI 3HAUMMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILHUOHHOTO
MHPOBO33PEHHS,
MIPaBOCO3HAHUS, SKOJOTUYECKON
KYJIBTYPHI, CIIOCOOHOCTH
CTaBUTb LI U  CTPOUTH
KU3HEHHBIC TIJIAHBI.
MeranpeamMeTrHble

M.1 ocBoeHHbIE 00yYaIOIIMMHUCS
MEXIIPEJAMETHbIE TOHATHS U
YHUBEPCAIbHBIE y4ueOHbIE
JENCTBUA (perynsTUBHBIE,
MO3HABATEJIbHBIC,
KOMMYHHKATUBHBIC);

M.2 CIIOCOOHOCTh
WCIIOIb30BAHUS OCBOCHHBIX
o0yJaronMucs

3Hanus

3.2
OCHOBOITOJIaraloIMHU
(GUBUYECKUMH  TIOHATHSMH |
BCJIIMYMHAMU,
XapaKTEePU3YIOLUUMU
¢uznueckue IIPOLIECCHI
(CBSI3aHHBIMH C MEXaHUYECKUM
JIBIDKCHUEM, B3aHMOACHCTBHEM
Tell, MEXaHUYECKHUMU
KOJICOAHHSIMM W BOJIHAMU,
ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIIECTBA,
TEIJIOBBIMHU Mpoleccamu;
ANEKTPUYECKUM M MArHUTHBIM
MOJISIMH, JIEKTPUUYECKUM TOKOM,
AIIEKTPOMATrHUTHBIMU
KollcOaHMSIMH U
OITUYCCKUMU SIBJICHUSIMU
KBAaHTOBBIMU SIBIICHUSIMU,
CTPOCHHEM aToMa W aTOMHOTO
anpa, PaliOaKTUBHOCTHIO);
BJIaJICHHE OCHOBOIIOJAraroIMHI
aCTPOHOMUYECKUMHU MOHATHUSIMH,
MO3BOJISIOIIMMHA
XapaKTEepU30BaTh MPOLIECCHI,
MPOUCXOAAIINE Ha 3BE37aX, B
3BE3IHBIX CHCTeMaXx, B
MEXXTaJIaKTHUECKOMH cpene;
JIBMOKCHHE  HEOECHBIX  Tell,
SBOJIIONHIO 3B€3]T M BeelmenHoi;
3.3 BJIAJCHHC
3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOpUSMHU (3aKOH BCEMHUPHOTO
tarorenus, I, II m III 3axkoHBI
HeroTtoHa, 3akoH COXpaHEHUs
MEXaHUYECKOW SHEPruM, 3aKOH

BJIaACHHUC

BOJIHAMU,

13




MEXKIPEIMETHBIX MOHATUA U
YHUBEpPCAIBbHBIX y4eOHBIX
JEUCTBUIT B MO3HABATCIHLHOM H
COIIMAJIbHOM MpaKTHKE,
TOTOBHOCTD K
CaMOCTOATEIIbBHOMY

IUTAHUPOBAHUIO u
OCYILIECTBJIICHUIO yaeOHOU
JIeATEIILHOCTH, OpraHu3aLuu
y4eOHOTO COTpYJHHYECTBA C

MearormuecCKUMH pabOTHUKAMU
U CBEPCTHUKAMH, K Y4YacTUIO B
MOCTPOCHUH  MHIMBHyaTbHON
00pa3oBaTeNbHON TPAEKTOPHH;
M.3  oBnageHue  HaBBIKAMH
y4eOHO-UCCIIEI0BaTENIbCKOM,
IIPOEKTHOM M COLMAJIBHOU
JeSITEIbHOCTH.

COXpaHEHUs HMITYJIbCA,
IPUHUUIT  CYIEPIO3ZULUN  CUJI,
IIPUHLAIT PaBHOIIPABHOCTH

WHEPIUAIBHBIX CUCTEM OTCUETA;
MOJIEKYJIIPHO-KUHETUYECKYIO
TEOPHIO CTPOEHHUS BEIIECTBA,
ra3oBbIC 3aKOHBI, IIEPBbIN 3aKOH
TEPMOJIMHAMUKH; 3aKOH
COXpaHEHUs AIEKTPUIECKOTO
3apsna, 3akoH Kynona, 3akoH
OmMma myig y4yacTka Ienu, 3aKOH
OmMa 1151 MOJTHOM JIEKTPUUYECKOMN
uenu, 3akoH Jlxoyns - Jlenua,
3aKOH AJICKTPOMArHUTHOM
WHIYKIWWA, 3aKOH COXPAaHCHHS
SHEPTHH, 3aKOH
IIPSAMOJIMHEMHOTO
pacmpocTpaHeHHUs CBETa,
OTpaKEHUS CBeTa,
MPEJIOMJICHUS  CBETA;
COXpaHCHHSI DHEPruH, 3aKOH
COXpaHEHUSI HMITYJIbCA, 3aKOH
COXpaHEHUs AIEKTPUIECKOTO
3apsAna, 3aKOH  COXPaHEHUS
MacCOBOTO 4YHCIA, MOCTYJIaThl
bopa, 3akOH paaMOAaKTHUBHOTO
pacmana);

34 c(OpMHUPOBAHHOCTh
COOCTBEHHOH  TO3HMIMH IO
OTHOLIEHMIO K  (u3M4ecKon
uH(pOpMaIlUK, TOIy4aeMon Wu3

3aKOH
3aKOH
3aKOH

pa3HbIX HCTOYHUKOB, YMEHUU
UCII0JIb30BaTh QpoBbIe
TEXHOJIOTUHI TUISt MOKCKa,
CTPYKTYpUPOBaHMI,
MHTEpIIpETalU u
NpeACTaBIeHUs  y4eOHOH |
Hay4HO-IIOMYJISIPHOM
uHpOpMaINH;

3.6 noHnMaHue HEOOXOAUMOCTH
IIPUMEHEHHUS JOCTUKEHUN
GU3UKM ¥  TEXHOJOTHH  ajs
paloHaIbHOIO
MPUPOIONOIB30BAHUS;
Ymenus

VY.4 chopMuUpOBaHHOCTh YMEHHS
pemats pacueTHble 3aJaud ¢
SBHO 3aJlaHHOM  (PpU3HUYECKOU
MO/JIEJIBIO, UCTIONB3YS
buznIecKue 3aKOHBI "
MIPUHIIMITE; HA OCHOBE aHaIn3a
yCIIOBUSL  3aJayd  BBIOMpATH
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(U3HYECKYI0 MOJIETb, BBIICTSATH
dusnveckue  BEIMYUHBI U
dbopMyITbl, HEOOXOAUMBIE TSI €€
pelIeHHsI, POBOIUTH PACUYEThI U

OLICHUBATh PCAIBHOCTD
MOJIy4EHHOTO 3HAYEHUS
($u3nM4ecKoil BETMUNHBL; pelaTh
KauyeCTBEHHbIE 3ajauu,
BBICTpanBasa JJOI'M4YCCKHU
HENPOTUBOPEUYUBYIO  LIEMIOUYKY
pacCy’IeHHl ¢ Omopol Ha
U3YYEHHbIE 3aKOHBI,

3aKOHOMEPHOCTH U (pu3mueckue
SIBJICHHSI,

V.5 chopmupoBaHHOCTH yMEHUS
MPUMEHSTh MOJYYCHHBIC 3HAHMUSI

Uislt  OOBSACHEHUS  YCIOBUH
IIPOTEKAHUS bu3nIecKux
SBICHUH B TpUpoIe U A
TPUHSITHS MPaKTUYECKUX
pelieHu B IIOBCEIHEBHON
JKU3HHA JUISE obecriecucHus

0€301acHOCTH MPU 0OpaIICHUH C

OBITOBBIMU npubopamu u
TEXHUYECKMMHU  yCTpoOiicTBamu,
COXpaHEHHUs 3/10pOBbS "
COOITIOICHUS HOpM

9KOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIleH Cpee;

V.6  oBrnageHue  yMEHUSIMHU
paboTtath B rpynmne c
BBINIOJTHEHHEM pa3IMYHBIX
COLMAJIBHBIX pouen,
IUIAaHUPOBaTh paboOTy TPy,
panroHaIbLHO pacrpenensiTh
JIeSITEIbHOCTh B HECTAHIapPTHBIX
CUTYalMsX, a/IeKBaTHO

OILI€EHUBATh BKJIaJA KaXaA0ro us
YYaCTHUKOB T'PYIIIbI B pELIEHUE
paccMaTpuBaeMoi TPOOJIEMBI,

OK 05

Ocy1ecTBIATh YCTHYIO
31 MUCHEMEHHYIO
KOMMYHHKAITHIO Ha
roCy/1apCTBEHHOM
SI3BIKE Poccniickoit
Qdenepaiii ¢ y4eTOM
0COOEHHOCTEH
COIIUATILHOTO H
KYJIbTYPHOTO
KOHTEKCTA;

JIMYHOCTHBIE

JI.1 oco3HaHue 00y4aromuMHcs
pOCCUICKON IPaKJIaHCKOU
WICHTHYHOCTH;

J.2 TOTOBHOCTh K
CaMOPa3BUTHIO,
CaMOCTOSITENILHOCTH u
CaMOOTIPE/IEIICHUIO;

JI.3 Hamuyue MOTHUBAIUHA K
OOy4eHHI0O H  JIMYHOCTHOMY
Pa3BHUTHIO;

3HaHusn

3.1 c(OpMHUPOBAHHOCTh
IIPEJICTABICHUNA O POJIM U MECTe
Gu3UKM W acTpOHOMHH B
COBPEMEHHON Hay4YHOU KapTHUHE
MHpa, O CHCTEMOOOpa3yromIeit
poau  (U3MKM B Pa3BUTUH
€CTECTBEHHBIX HAayK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTUH, O
BKJIaJIe POCCUHCKUX u
3apyOEKHBIX YUEHBIX-(H3HKOB B
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J1.4 LIEJICHAPABJIEHHOE
pa3BUTHE BHYTPEHHEH MO3UIUU
JUYHOCTH Ha OCHOBE JIyXOBHO-
HPaBCTBEHHBIX HEeHHOCTEeH
HapOJ0B Poccuiickoit
Oenepanv, HCTOPUUECKUX U
HallMOHAJIbHO-KYJITYPHBIX
TpaauLui, dbopmupoBanue
CUCTEMBI 3HAUUMBbIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOIO
MHPOBO33PEHUS,
MPaBOCO3HAHMUS, IKOJOTHYECKON
KYJIbTYpBI, CIOCOOHOCTH
CTaBUTb LEIM U  CTPOUTH
YKU3HEHHBIC TUTaHBbI.
MeranpeamerHbie

M.1 ocBOEHHBIE 00YUYAIOIIUMUCS
MEXMPEIMETHbBIE TMOHITHS |
YHUBEPCAJIbHBIC yueOHbIE
NecTBUsS (perysisTUBHBIE,
[103HaBaTeNbHBbIE,
KOMMYHHKATHUBHBIE);

M.2 CIIOCOOHOCTh
WCIIOJIb30BAHUS OCBOEHHBIX
oOyJaronMucs
MEXMPEIMETHBIX ~TMOHITUH |
YHUBEPCATBHBIX YIeOHBIX
JICUCTBUI B II03HABATEJIILHON U
COLIMAIbHOU MIPaKTHUKE,
TOTOBHOCTb K
CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO u
OCYIIIECTBIICHUIO yueOHOU
JESATEIIBHOCTH, OpraHHU3aIiH
y4eOHOro COTpyJIHUYECTBA C
MeJarornyecKuMu pabOTHUKAMHU
U CBEpCTHUKAMHU, K YYacCTHUIO B
MMOCTPOCHUHM  WHJIUBUYaTbHOU
o0pa30BaTeNbHON TPaeKTOPUH;
M.3  oBnaneHue  HaBBIKAMU
y4eOHO-UCCIIeT0BATEIbCKOM,
MPOEKTHOM ¥ COLMAJIbHOMU
JeSITeIbHOCTH.

pa3BUTHE HAYKH;
buzIecKoit
HAOJI0TaEMBIX
MUKpPOMHUpa,  MakpoMupa W
Merammpa; IOHUMaHHE POJIU
ACTPOHOMHUU B TPAKTHYECKOU

HNOHHUMAaHUE
CYIIHOCTH
SIBJICHUU

NESTCIIbHOCTH ~ YeloBeKa |
nalpHeHIeM Hay4YHO-
TEXHHYECKOM DPAa3BUTHUHU, POJIU
¢bu3ukn B (HOPMHUPOBAHHUH

Kpyrozopa u (pyHKIIMOHAIBHOM
IrPaMOTHOCTH  4YeJIOBeKa  JJis
pelIeHNs TPAKTUUECKUX 3ajiay;
3.4 c(hOpMUPOBAHHOCTh
COOCTBEHHOM  MHO3UIMH IO
OTHOIICHHIO K  (u3uveckon
uH(popMaluy, MOoIydaeMoud U3
pa3HbIX HCTOYHUKOB, YMEHUU
UCIIOJIb30BaTh 1 poBbIe
TEXHOJIOTUHI TUISt MIOKCKa,
CTPYKTYpUPOBaHHS,
HUHTEPIIPETAIINH "
IpeIcTaBiIeHusT  y4yeOHOH U
Hay4HO-IIOIYJIIPHOM
nHpopManuu;

3.6 noHnMaHue HEOOXOAUMOCTH
MIPUMEHEHUS JOCTUKECHUN
GU3UKA W TEXHOJOTHH  JUIst
paIrroHaIbHOTO
MPUPOIONOIB30BAHUS;
Ymenus

V.6  oBnageHue
paboTarth B
BBITIOJITHCHHEM Pa3TUYHBIX
COIMANTBHBIX poJien,
IUIAaHUPOBaTh paboOTy TPYIIIBL,
paroHaIbHO pacnpenensiTh
JeSITEIbHOCTh B HECTAHJAPTHBIX
CUTYaIUsX, aJIeKBaTHO
OLICHMBATh BKJIAJ KaXXJIOro U3
YYaCTHUKOB TPYMIB B PEIICHUE
paccMaTpuBaeMoi POOJIEMBI,
V.7 yBEpeHHOE HCIOJIb30BaHUE
3aKOHOB M 3aKOHOMEpHOCTEH
npu  aHanmmze  (pU3MYECKHX
SIBJICHUU U ITPOIIECCOB;

YMEHUSIMHU
rpymnme c

V.8 pa3BHUTHE
KPUTHYIECKOTO
noiy4aeMoi nH(opMaIuy;

YMEHHUHI
aHaIM3a
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OK 07

ConeiicTBOBaThH
COXpaHEHUIO
OKpYy)Xarollenl  cpeasbl,
pecypcocOepeKeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHCHHU  KJIMMATa,
TIPUHIIMIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX;

JIMYHOCTHBIE

JI.1 oco3HaHue 00y4arOITUMUCS
pOCCUICKON IPaKJAHCKOU
HUJICHTUYHOCTH;

J1.2 TOTOBHOCTH K
CaMOPa3BUTHIO,
CaMOCTOSTEIIbHOCTH u
CaMOOTIPE/IEIICHUIO;

JI.3 Hamuuue MOTHBAIMU K
OOy4eHHI0O M  JIMYHOCTHOMY
Pa3BUTHIO;

J1.4 LIeJICHAPaBJICHHOE
pa3BUTHE BHYTPEHHEHW MO3UIUU
JUYHOCTH HAa OCHOBE JYXOBHO-
HPABCTBEHHBIX IIEHHOCTEH
HapoJIOB Poccuiickoit
denepanny, HCTOPUYECKUX U
HAI[MOHATILHO-KYJIbTYPHBIX
TpaaUIIUi, dbopMupoBaHHe
CUCTEMbI 3HAYMMBIX IICHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIHOHHOTO
MHPOBO33PCHHSI,
MPaBOCO3HAHMUS, IKOJOTHYECKON
KYJIbTYpBI, CIIOCOOHOCTH
CTaBUTh IEIM U  CTPOUTH
JKU3HCHHBIC TIJIAHBI.
MeranpeaMeTHbIe

M.1 ocBO€HHBIE 00YYAIOIIMMHUCS
MEXIPEIMETHBIC TOHITHS |
YHHUBEPCATbHbBIE yaeOHbIe
JCHCTBUS (peryisSTHUBHBIC,
MTO3HABaTEIIbHBIC,
KOMMYHHKATHUBHBIE);

M.2 CITOCOOHOCTh
HCTIOJIb30BAHMS OCBOCHHBIX
o0y4armuMucs
MEXIPEIMETHBIX ~ TOHITHH |
YHHUBEPCATHHBIX y4eOHBIX
JNEUCTBUII B IIO3HABATEILHOU U
COIMATbHOM MPAKTHKE,
TOTOBHOCTH K
CaMOCTOSITETEHOMY
TIJIAHUPOBAHUIO u
OCYIIECTBJIEHUIO yueOHOU
TS TeIIbHOCTH, OpTaHHU3aIHH
y4eOHOT0  COTpYJIHHYECTBA C
MearorMIeCKUMU PabOTHHKAMHU
U CBEpCTHUKAMHU, K YYaCTHUIO B
MOCTPOSHUHM  WHIUBUIYaTbHON
00pa3oBaTeNbHON TPACKTOPHH;

3nanus

3.1 c(hopMUPOBAHHOCTH
NPEJCTAaBICHUNA O PO M MECTe
GuU3MKM W acTpOHOMHH B
COBPEMEHHON HAay4YHOU KapTUHE
MHUpa, O CcHCTeMOOOpa3ymoIen
ponmu  GU3MKH B Pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTUH, O
BKJIaJIe POCCHUHCKHX u
3apyOeKHBIX YUCHBIX-(DH3UKOB B
pa3BUTHE HAyKH; MOHMMAaHUE
buznveckoit CYLIHOCTH
Ha0II0/1aeMBIX SIBIICHU I
MUKPOMHpA,  MaKpoMUpa U
Merammpa; IOHHUMaHHE pOJIU
aCTPOHOMHHM B IPAKTHYECKOU
NESTCIIBHOCTH ~ YelOoBeKa |
JaNbHEHUIIEeM Hay4HO-
TEXHHYECKOM DPa3BUTHUHU, POJIH
¢bu3ukn B (HOPMHUPOBAHHH
Kpyrozopa u (pyHKIIMOHAIBHOM
rPaMOTHOCTH  4YeJIOBeKa  JJis
peIICHUs TPAKTUIECKHX 3a71a4;
3.2 BJIaJICHHEC
OCHOBOITOJIATAIO MU
GU3MYECKUMU  TIOHATHSAMH U
BEJTMYMHAMU,
XapaKkTepU3yIIIUMU
¢buznueckue IIPOLIECCHI
(cBSI3aHHBIMH C MEXaHUYECKUM
JBIKCHUEM, B3aWMOJICHCTBHEM
Ten, MEXaHUYECKUMHU
KOJICOAHHSIMM W BOJIHAMU,
aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIIECTBA,
TEIJIOBBIMU MpolLeccamMu;
AIEKTPUICCKUM W MarHUTHBIM
MOJISIMU, DTIEKTPUYECKUM TOKOM,
AJIEKTPOMArHATHBIMH
KoleOaHusIMU U
ONITHYECKUMU SIBIICHUSIMU;
KBaHTOBBIMU SIBIICHUSIMH,
CTPOCHHEM aToMa M aTOMHOTO
Aapa, PaMOaKTUBHOCTHIO);
BJIaJICHHE OCHOBOIIOJIATAIOIITIMH
ACTPOHOMUYECKUMHU TMOHSATHUSIMH,
MTO3BOJISTFOIIIAMU
XapaKTepu30BaTh MPOIIECCHI,
MPOUCXOJAIINE Ha 3Be3Jax, B
3BE3HBIX CUCTEeMaX, B
MEXXTalIaKTHUECKOM cpene;

BOJIHAMU,
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M.3  oBmagcHHE  HaBBIKAMU
y4eOHO-MCCIIeI0BATEIbCKOM,
MPOEKTHOM M COLMAJIbHOMU
JIEeITEIbHOCTH.

IBHKEHUE HeOECHBIX Te,
SBOJIIOIHIO 3Be3]T M BeelrenHoi;
3.5 c(OpMHPOBAHHOCTD
MPEACTaBICHUH O  METoJax
MOJTy4CHUS Hay4YHBIX
ACTPOHOMHUYECKHUX 3HAHHM;

3.6 moHNMaHHEe HEOOXOIMMOCTH
MIPUMEHEHUS JOCTHIKESHHI
(UMK ¥  TEXHOJOTHH st
paIrMOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMenusn

V.2 yMeHue yIUTHIBaTh TPAHUIIBI
MIPUMEHEHUS M3YYEHHBIX
du3znyecKux MOJICIICH:
MarepuaiabHas TOYKa,
WHEpIHAIbHAS CHCTEMa OTCYETA,
AeaTbHBIN ras; MOJICIIU
CTPOCHHS Ta30B, JKUIKOCTEH U

TBEPJIbIX TeN, TOYEUHBIN
AIIEKTPUYECKUUN 3apsij, saepHas
MOJeJdb ~ aroMa,  HYKJIOHHas

MOJieJIb aTOMHOTO sapa Mpu
perieHnu GU3NIECKUX 3a7a4;

Y.3  BrnajgeHue  OCHOBHBIMHU
METOJaMH HAY4YHOTO IO3HaHUS,
UCTIIONB3YEMBIMU B (DU3HKE:
MIPOBOJINTH PsSIMBIE "
KOCBEHHBIE U3MEpEHUS
(¢u3NYeCKUX BEJIIMYUH, BbIOMpas
ONTUMAIbHBIH crocob
U3MEpEHUS u UCIIONTB3YsI
U3BECTHBIE  METOJABI  OIEHKHU
IIOTPEUIHOCTEN WU3MEPEHHU,
MIPOBOANTH UCCIIeIOBaHHE
3aBUCUMOCTEN buznueckux
BEeJIMYMH C HCIOJIb30BaHUEM
MPSIMBIX U3MEpPEHUH, OOBICHATH
MOJTy4YEHHBIC PE3yIIbTaTHI,
UCIIONB3Ys (PU3UYECKUE TEOPHH,
3aKOHBI W TIOHSTHUS, U JeNaTh
BBIBOJIBI, COOJIO/IaTh TIpaBuja
6e30macHoro Tpyaa npu
MPOBEJICHUU MCCIEAOBAaHUN B
paMKax yaeOHOTro HKCIIepHUMEHTa
U y4eOHO-HCCIe0BATENhCKON
JESITENIbHOCTH c
HCITOJIb30BaHUEM (G POBBIX
U3MEPUTENLHBIX YCTPOMCTB U
71a60paTOPHOTO 0OOPYIOBAHHS;
V.4 chopMUpPOBaHHOCTh YMEHUS
pelaTh pacueTHble 3ajaud ¢
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SBHO 3a/JlaHHOH  (U3UYECKOIt
MO/IEITBIO, UCTIONB3Ys
busnueckue 3aKOHBI u
NPUHIUIBI; HA OCHOBE aHAIM3a
yCIOBHS ~ 33/1a4d  BBIOMpAThH
(bU3NYECKyI0 MOJIEIb, BBIICISATH
duznuecKkue  BEIUYUHBI U
(bopMysIbl, HEOOXOIUMBIE JIJIS €€
peLIeHHs, TPOBOUTH PACUETHI U

OILICHUBATh peabHOCTb
II0JIyYEHHOTO 3HAUYCHUS
(bu3nYeCcKOil BEMYMHBIL; PelaTh
KaueCTBEHHbIC 3a/1a4u,
BBICTpauBas JIOTUYECKHU

HEIPOTUBOPEUYUBYIO  LIEMIOYKY
pacCyXIE€HUM C OIopod Ha
U3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3mueckue
SIBIICHUS;

V.5 chopmupoBaHHOCTH yMEHUS
MPUMEHSITh MOJIyYeHHbIE 3HAHUS
Uist  OOBSACHEHUS  YCIOBUH

MPOTEKAHUS (hu3HIecKuX
SBJICHUA B MNOPUPOJAE U IS
MNPUHATHS MPAKTUYECKUX

pelieHnii B TOBCEIHEBHOM
KHU3HU ISt o0ecrieueHus
0€301acHOCTH TP 0OpaIIeHNUHN C
ObITOBBIMH ~ NpuOOpaMu "
TEXHUYECKHUMH  yCTPOIMCTBaMH,
COXpaHEHHMS 3JI0pOBbS U
cOOII0ICHUS HOPM
HKOJIOTUYECKOTO0 TIOBEJCHUS B
OKPYXaIoIleH Cpese;

V.6  oBmajgeHue - yMEHUSIMH
paboTaTthb B rpymnmne c

BBITNIOJTHEHUEM pa3IMYHBIX
COIMAIBHBIX poJien,
IUIaHUPOBaTh palbOTy TpPYIIIbI,
paLMOHATIBHO pacnpeaensiTh
JIESTEIbHOCTh B HECTAHIAPTHBIX
CUTYyaLUsIX, aJICKBaTHO

OIIEHUBATh BKJIAJ KaXXJIOr0 H3
YYaCTHUKOB TPYIIBI B pEIIEHUE
paccMaTpuBaeMoii MPoOIEeMBbI;
V.7 yBepeHHO€ HCMOJb30BaHHE
3aKOHOB M 3aKOHOMEpPHOCTEU
npu  aHanu3e  (PU3UYECKHUX
SIBJIEHUM U MPOLIECCOB;
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V.8 pa3BuUTHE yYMEHUH
KPUTHYECKOTO aHaIM3a
noiy4aeMoi HH(opMaIuy;
K 1.2 JInyHOCTHBIE 3Hanus
Ocy1iecTBIAThH JL3 wHanuuume MoTuBauMM K | 3.2 BJIaJICHHE
MOHTAaX, JNEMOHTaX, | OOy4eHHUI0O ¥  JIMYHOCTHOMY | OCHOBOIIOJIAraloIIuMuU
nepeda3upoBKy Pa3BUTHIO; (GU3NYECKUMU  TOHATHSMH U
OypoBoro MeranpeameTHble BEJIMYMHAMU,
o0opynoBaHus, M.2 CIIOCOOHOCTH | XapaKTEepU3yIOILUMU
OypOBBIX ~ MauT ¥ | UCIOJb30BaHUS OCBOEHHBIX | (hU3HUYECKUE MIPOLIECCHI
BBIILIEK. 00y4aromuMucs (cBSI3aHHBIMM C MEXaHUYECKUM
MEXIIPEAMETHBIX TMOHATHI U | IBH)KEHHEM, B3aUMOJCHCTBUEM
YHHUBEPCATbHBIX y4eOHBIX | Tell, MEXaHUYECKUMU
NEHCTBUI B TNO3HABaTEeNbHON U | KOIEOAHUSIMHM M BOJHAMH;
CoLIMaIbHOU MIPAKTHKE, | aTOMHO-MOJIEKYJISIPHBIM
TOTOBHOCTh K | CTpPO€HUEM BEILIECTBA,
CaMOCTOSITEIbHOMY TEIIOBBIMU IpoLeccamu;
[JIAHUPOBAHUIO U | DJIEKTPUYECKUM U MarHUTHBIM
OCYILIECTBIICHUIO y4eOHOM! | MOJISIMU, DJIEKTPUUECKUM TOKOM,
JEeSATEIbHOCTH, OpraHU3alMM | AIEKTPOMATHUTHBIMU
y4eOHOTO COTPYIHUYECTBA C | KOJEOAaHUSIMH W BOJHAMHU;
MeJarornyecCKuMu pabOTHUKAMH | ONITUYECKUMU SABJICHUSIMU;
U CBEpCTHUKAMHU, K YYAaCTHUIO B | KBAHTOBBIMU SBJICHUSIMU,
MIOCTPOCHUH HWHIUBUIYAJIbHOW | CTPOEHUEM aroMa U aTOMHOIO
o0Opa3oBaTeNnbHOI TpaeKkTopuu; | sizapa, PaAMOaKTUBHOCTbIO);

BIIQJICHUEC OCHOBOIOJIAraloIIMHU
ACTPOHOMUYECKUMH TMOHATHUIIMH,
MMO3BOJISIOMNMU
XapaKTepUu30BaTh MIPOLIECCHI,
MPOUCXOAAIINE Ha 3BE31aX, B
3BE3JIHBIX cHCTeMaXx, B
MEXKTaJaKTHUeCKOU cpene;
IBIDKEHHE HeOECHBIX Tell,
ABOJIIOLIMIO 3B€3]1 U BeenenHoii;
3.3 BJIaJICHUE
3aKOHOMEPHOCTSIMU, 3aKOHAMU U
TEOpUSMHU (3aKOH BCEMHUPHOIO
tarotenus, I, II u III 3akoHBI
HproToHa, 3aKkOH COXpaHEHUs
MEXaHUYECKOM HHEPruu, 3aKOH
COXpaHEHUS HMITYJIbCA,
NPUHIUIT CYNEPIO3UIUU  CHUJI,
MIPUHITATT PaBHOIIPABHOCTH
MHEPUUATbHBIX CUCTEM OTCYETA;
MOJIEKYJIIPHO-KHHETUYECKYIO
TEOPUI0 CTPOEHUSI BEUIECTBA,
ra30BbI€ 3aKOHBI, TIEPBBIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH
COXpaHEHUsI BJIEKTPUYECKOTO
3apsana, 3akoH Kynona, 3akoH
OMa & yyacTKa IENH, 3aKOH
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OMa [17151 MOJTHOM AIEKTPUUECKOM
uenu, 3akoH JDxoyns - Jlenua,
3aKOH 3JIEKTPOMAarHUTHON
MHAYKIMHM, 3aKOH COXpaHEHUs
SHEPTUH, 3aKOH
MPAMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa, 3aKOH
OTpaXKeHUS CBeTa, 3aKOH
MPEJIOMJICHUsT  CBETa;  3aKOH
COXpaHEeHMsI DSHEPTUH, 3aKOH
COXpaHEHHUSI HMITYJIbCa, 3aKOH
COXpaHEeHHs]  DJIEKTPUYECKOIo
3apsAna, 3aKOH  COXPaHEHUSs
MacCOBOTO 4YHCIA, TOCTYJIaThl
bopa, 3akOH paaMOAaKTHUBHOTO
pacrnana);
Ymenust

V.6  oBnageHue
paboratb B
BBITIOJIHCHHEM Ppa3IUYHBIX
COLIMANIBHBIX porei,
IUIAHUPOBAaTh pabOTy TPYIIIbL,

YMCHUSMU
rpynie C

panruoHaJIbHO pacupeacisiTb
ACATCIIbHOCTE B HCCTAHAAPTHBIX
CUTyalusix, aZICKBATHO

OILI€CHUBAaTh BKJIaJA KaXaoro Hus3
YYaCTHUKOB TPYIIIBI B pELIEHUE
paccMaTpuBaeMoi poOJIEMBI;
V.7 yBEpeHHOE HCIIOJIb30BaHUE
3aKOHOB M 3aKOHOMEpHOCTEU
npu  aHanuze  (PU3MUECKHX
SIBJICHUM U IIPOILIECCOB;

V.8 pa3BuTue yMEHUHI
KPHUTHUYCCKOI'O aHaJIn3a
nojy4yaeMoi nHGopMaIuy;
IIK 2.2 JIMYHOCTHBIE 3unanusn
BrimmonsaTts JI.3 Hamnmume MoTuBauuu K | 3.3 BJIaJIcHHE
TEXHHYICCKOE OOy4eHHI0 H  JIMYHOCTHOMY | 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
o0cTyKUBaHUE Pa3BUTHIO; TEOpUSMHU (3aKOH BCEMHUPHOTO
OCHOBHOTO MeTanpeamMeTHbie tarorenusa, I, II m III 3axkoHBI
BCIIOMOTaTeIbHOI'O M.2 crocoOHOCTh | Hpl0TOHA, 3aKOH COXpaHeHUs
TEXHOJIOTHISCKOTO HCIIOJIb30BAHUS OCBOCHHBIX | MEXAaHUYECKOW JHEPTrUH, 3aKOH
00opynoBaHUsI. o0yJarmuMucs COXpaHEHUs HMITyJIbCa,
MEXIIPEAMETHBIX TIOHATHH W | IPUHIMI CYMEPIIO3UIIMH  CHII,
YHUBEPCAIbHBIX y4eOHBIX | TPUHIIUIL PaBHOIIPABHOCTH
JIEWCTBUM B TO3HABATEIIbHON W | MHEPUUAIBHBIX CUCTEM OTCYETA;
COLIMAJILHOM MPaKTUKE, | MOJIEKYJISPHO-KUHETUUYECKYIO
TOTOBHOCTB K | TCOPHIO CTPOCHHSI BEIECTBA,
CaMOCTOSITEJIBHOMY ra3oBbI€ 3aKOHBI, NEPBbIN 3aKOH
IJTAHUPOBAHUIO U | TEPMOJANMHAMHUKY; 3aKOH
OCYILIECTBJIEHUIO yueOHOM | cOXpaHEHUS BJIEKTPUYECKOTO
eI TeILHOCTH, OpraHu3anuu | 3apsga, 3akoH KyioHa, 3akoH
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y4eOHOT0  COTpYIHHUYECTBA C
HeJarorn4ecKUMU pabOTHUKAMHU
n CBCPCTHUKAMHU, K YUACTHUIO B
NOCTPOCHUM  WHIMBUIYaTbHON
00pa3oBaTeNbHON TPACKTOPHH;

Oma 111 ydJacTka LIeNd, 3aKOH
OmMa 1151 MOJTHOM JIEKTPUUYECKOMN
uenu, 3akoH Jlxoyns - Jlenua,
3aKOH AJIEKTPOMArHUTHOM
WHIYKIWW, 3aKOH COXPaHECHUS
SHEPTHUH, 3aKOH
IIPSAMOJIMHEMHOTO
pactpocTpaHeHHUs CBETa, 3aKOH
OTpaKEHUS CBCTa, 3aKOH
MPEJIOMJICHUST  CBETA;  3aKOH
COXpAaHEHUsSI HHEPruu, 3aKOH
COXpaHCHHUSI HMITYJIbCa, 3aKOH
COXpaHEHHUs AIEKTPUIECKOTO
3apssa, 3aKOH  COXPaHCHHS
MacCOBOTO YHCJA, IOCTYJIAThI
bopa, 3akoH paIHOaKTHBHOTO
pacrniana);
3.5 c(OpMHUPOBAHHOCTh
MPEACTaBICHUH O  METoJax
MOJTyYCHUS Hay4YHBIX
ACTPOHOMHUYECKHUX 3HAHHM;

3.6 moHMMaHKE HEOOXOIUMOCTH

MIPUMEHEHUS JOCTHKEHHI
GU3UKM U TEXHOJOTHH 1S
paIMoOHAIBHOTO
MIPUPOIOTIOTB30BAHMS;
YmMmenus

V.5 chopmupoBaHHOCTH yMEHUS
MPUMEHSITh MOJTyYeHHBIC 3HAHUS

IUis  OOBSACHEHUS  YCJIOBUH
IIPOTEKAHHUS ¢bu3nuecKux
ABJIGHUH B TMpUpone U Jid
MPUHATUSA IIPAKTUYECKUX
peleHnii B TOBCEIHEBHOM
JKU3HU TUIS o0ecrieueHus

0€301acHOCTH TP 0OpaIIeHNUH C

ObITOBBIMH ~ NpuUbOpaMu "
TEXHUYECKHUMHU  yCTPOMCTBaMH,
COXpaHEHHS 3JI0pOBbS u
COOIIOIEHUS HOPM

AKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaIoIleH Cpese;

V.6  oBmajeHue  yMEHHUSIMH
paboTathb B rpymnmne c
BBINOJIHEHUEM Pa3INYHbBIX
COIMAIBHBIX poJIen,

IUIAHUPOBaTh palbOTy TpPYIIIbI,

paroHaILHO pacnpeaensTh
JESITEIbHOCTh B HECTAHIAPTHBIX
CUTYaIUsX, aJleKBaTHO

OLCHUBATh BKJIaA KaxXaoro wus3
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YYaCTHUKOB I'PYNIbl B pELICHUE
paccMaTpuBaeMoii MpoOIeMbl;
V.7 yBepeHHOE HCHOJIb30BAHUE
3aKOHOB M 3aKOHOMEpPHOCTEM
npu  aHanuze  (PU3MYECKUX
SIBJICHUI U IPOILIECCOB;

V.8 pa3BuTHE yYMEHUH
KPUTHYECKOTO aHaIM3a
noJjy4aeMoi HH(opMaluy;
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2 CTPYKTYPA U COAEPKAHUE YYEBHOT'O ITIPEJIMETA

2.1 O0beM y4eOHOro npeaMera U BUIAbI y4eOHOH padoThl

Buna yueOHoii padoThI

O0BeM B yacax

YyeOHast HArpPy3Ka 00y4aKOIIUXCH: 117
B TOM YHCJIE:
JIEKLIMH, YPOKHU, CEMUHAPBI 97
n1ab0paTOpHEIC 3aHATHUS 20
U3 HUX NPo(ecCHOHAITbHO-OPUEHTUPOBAHHOE COJIEPKaHUE 31

IIpomexyTouHas aTrecTanuu B (dopme|2 cemectp
nudepeHIPOBaHHOTO 3a4eTa
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2.2 TemaTu4yeckuii IJIaH U coepkaHue Y4eOHOro npeamera «Pusuka»

newxeHus. Tpaekropusa. Ilyte. Ilepememenne. PaBHOMepHOE NPSAMOIMHENHOE JBUXKEHUE.
Ckopoctb. MrHoBeHHass M CpefHssi CKOPOCTH. YckopeHue. lIpsmonuHelHoe NIBHKEHHE C
MOCTOSTHHBIM yCKOpEeHHEM. J[BH)KEHHE C MOCTOSHHBIM YCKOPEHHEM CBOOOJHOrO NaJeHUS
(IBMKEHHWE Tena MOJ YIJIOM K FOpU30HTY). PaBHOMEpHOE NBHMKEHHE TOYKH 10 OKPYKHOCTH,
YTJI0Basi CKOPOCTb.

HaumeHnoBanue Coaepixanue yueOHOro Mmarepuasa (0CHOBHOe U NPogecCHOHATBHO-0PHEHTHPOBAHHOE), O0bem Koabt
pa3esioB U TeEM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB KOMIIeTeHIIHH,
(¢popmupoBanu
10 KOTOPBIX
crnocod0cTByer
3J1eMeHT
NMPOrpamMMmblI
1 2 3 4
1 cemectp
Paznea 1.
Hayunsriit meton 2
TTO3HAHMS IPUPOJIBI
Tema 1.1. Coaep:xxanue yue0HOro MaTepuaJia
@usuka — Hayka o | 1. 3ansTHe C MpoheCcCHOHATTEHO-OPUEHTHPOBAHHBIM CO/Iep)KaHueM (249) 2 OK 01
pupoze ®du3snka — HaykKa o npupoje. Hayunble METOAbI MO3HAHUS OKPYKAOILIETO MUPA. DKCIIEPUMEHT B OK 02
¢uznke. MonenupoBanue Gpu3NUECKUX BJIEHUN U nporieccoB. Hayunsle runoressl. duznueckue OK 03
3aKOHBI U Teopud. Poib u MecTto (GU3MKU B POPMUPOBAHUU COBPEMEHHON HAy4HOW KapTUHBI IK' 1.2
MHPAa, B IPAKTHYECKON IEATENFHOCTH moeil. Pu3nka B mpodecCHu TOPHOTO MacTepa. 1K 2.2
Bcero no reme: 2
Pasznen 2. 10
Mexanuka
Tema 2.1. Copepxanue yueOHOro MaTepuaJa
Kunematuka 2. MexaHnnyeckoe ABW)XEHHE M €ro Bubl. CKaJspHbIE U BEKTOPHbIE (PU3NYECKHE BETUYMHBI. 2 OK 01
OTHOCUTETHHOCT, MEXaHW4ecKoro nBmkeHus. Cucrema orcdera. CrnocoObl OmMUCaHUS OK 02
OK 03

JlabopaTopHble 3aHATHS
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3. JlaGopatopHas pabora Nel mnpodeccHoHATBHO-OPUESHTHPOBAHHOTO —cojiepkaHus (29) 2 OK 01
«Omnpenenenre MmIOTHOCTA HEKOTOPBIX BEILIECTBY» OK 05
OK 04
K 1.2
K 2.2
Bcero no teme: 4
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia
Jnnamuka 4. ITpunuun otHocuTenbHocTU ["anuiies. 3akonsl HeroToHa. MIHepUMalibHbIE CUCTEMBI OTCUETA. 2 OK 01
Macca Tena. 3akoH BceMupHOro TsaroteHus. Cuna Tsoxectu. Bec Ttena. Cuna ynpyroctu. 3akoH OK 02
I'yka. Tpenue. Buabl Tpenus (mokosi, ckonbxeHusl, kaueHus). Cuiia TpeHus. OK 03
Bcero no teme: 2
Tema 2.3 Coaep:xanue yue0HOro MaTepHaJia
3aKOHBI COXpaHeHus | 5. VMmysbCc MaTepHalibHOW TOYKM (Tesa), CHCTEMbl MaTePHAIbHBIX TOYEK. MIMIyiIbC CHIIBI U 2 OK 01
B MEXaHUKE M3MEHEHHUE UMITYJIbCa Teja. 3aKOH COXpaHEHUs uMIyJbca. PeaktuBHoe aBuxenue. Pabora cuisbl. OK 02
Momnocts cuibl. KunHetudeckass sHEprusi MarepualibHOM Touku. Teopema 00 H3MEHEHHH OK 03
KUMHETH4YeCKON »Hepruu. lloreHumanbHas osHeprusd. I[loreHumaneHas »HEprus yopyro
neOpMUPOBAHHON MPYKUHBI. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPTHH.
6. [IpoBepounas padora Ne 1 o pazueny 2 «MexaHuka» 2 OK 01
[TpakTuyeckas paboTa 1Mo peleHuto 3a1a4 ¢ NpohecCHOHATBLHON HaNpaBlIeHHOCThIO (14) OK 02
OK 05
K 1.2
1K 2.2
Bcero no reme: 4
Pa3nen 3
MounekynsipHas 28
¢u3uka u
TepMOJAMHAMUKA
Tema 3.1 Coaep:xanue yueOHOTro MaTepuaJia
MounekynsipHas 7. OCHOBHBIE MOJIOXKEHHUS MOJEKYISIPHO-KMHETHYECKOW TEOPUHM M UX OIBITHOE 00OCHOBAHUE. 2 OK 01
¢buznka Bbpoynosckoe asmxenue. Auddys3us. Cuiabl U 3HEpPrus MeKMOJIEKYIISIPHOTO B3aUMOJEHCTBUS. OK 02
Omnpeznenenue napaMeTpoB MOJIEKYJIbI: Macca, 00bEM, THaMeTp. OK 03
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8. TermoBoe paBHOBecue. Temneparypa u e€ usmepenue. Mojiens uaeanbHoro raza. OCHOBHOE 2 OK 01
ypaBHEHUE MOJICKYJISIPHO-KMHETHYECKOW TEOPUHU HICANTBHOTO Ta3a. AOCOIOTHAS TeMmIeparypa OK 02
KaK Mepa cpefiHel KUHETUYECKOM HEPruu TEIIOBOrO JBUKEHMSI YAaCTHI] ra3a. OK 03
9. YpaBHEHMS COCTOAHMS UJICATBHOTO raza: ypaBHeHue Knaneiipona, ypaBHeHue Menjeneena - 2 OK 01
Knaneiipona. 3akon Jlanprona. ['a3oBeie 3akoHbl. WM3ompomeccel B HI€aJIbHOM Ta3e C OK 02
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I paduueckoe npeacTaBicHUuEe U30IPOIIECCOB. OK 03
OK 07
K 1.2
K 2.2
Bcero no teme: 6

Tema 3.2 Coaep:xanue yueOHOTro MaTepHaJia
OcHoBBI 10. TepmonuHamuueckass cucreMa. BHYTpeHHssI 3HEprus TEPMOJAMHAMUYECKON CHUCTEMBI. 2 OK 01
TEPMOJIMHAMUKHI BuayTpenHsst sHeprusi 0JHOATOMHOTO UJICATBHOTO Ta3a. 3aBUCMMOCTh BHYTPEHHEH SHEPTrUU OT OK 02
qucia cTeneHeil cBo6oab! MoseKybl. CiocoObl 3MEHEHUs] BHYTPEHHEH SHEprHH. OK 03
11. Buasl Temionepenauu: TEIUIONPOBOAHOCTh, KOHBEKLHUS, U3JIydeHHE. Y JelbHasd 2 OK 01
TEIJI0EMKOCTH BelecTBa. KoaudyecTBo TEIIOTHI IIpH TEIUIONEpeaaye. OK 02
YpaBHenue TeroBoro 6ananca. JlnarpamMmma (a3zoBbIX epexoIoB. OK 03
12. IlepBblii 3aKOH TepMOAMHAMUKH. I[IpuMeHeHHE NEpBOro 3aKOHa TEPMOIMHAMUKH K 2 OK 01
u3onpoiieccam. ['paduueckas uatepnperamus padboThl ra3a. AarabaTHBIN MpoIecc. Y paBHEHUS OK 02
[Tyaccona. PaGora B agunabatHom mporiecce. OK 03
Pemenue 3agau ¢ mpodeccuoHabHON HanpaBiIeHHOCTHIO (14) K 1.2
1K 2.2
13. Bropoii 3akoH TepmoauHaMuku. HeoOpatumocTs mporeccoB B mpupoje. TerioBsle 2 OK 01
MamuHbl. [IpuHIunel AeicTBust TerioBbIX MamuH. [IpeoOpa3oBaHMsl SHEPrUU B TEIIOBBIX OK 02
mammnax. KITJ[ temnosoit mammusl. [{ukn Kapuno u ero KIIJ[. Dxonornyeckue mpoOaemsl OK 03
TEMJI0IHEPTETUKHU. OK 07
14. TIposepounas pabora Ne 2 mo temam 3.1 «MonekynsipHas ¢usuka», 3.2 «OCHOBBI 2 OK 01
TEPMOJIUHAMUKI . OK 02
[TpakTuyeckas paboTa 1o peleHuto 3a1a4 ¢ NpodecCHOHATBLHON HaNpaBIeHHOCTHIO (14) OK 05
K 1.2
K 2.2

Bcero no reme: 10
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Tema 3.3

Coaep:xanue yueOHOro MaTepuaJia

ArperaTHblie 15. ITapooGpa3oBanue u KoHAeHcarus. Buubl mapooOpasoBanusi. McmapeHue W KuIeHHE. 2 OK 01
COCTOSIHUS 3aBUCUMOCTb TEMIIEpAaTypbl KUIIEHMsI OT JAaBJIeHUs. B3anMHble npeBpalleHus KUAKOCTEH U OK 02
BeniectBa. PazoBeie | ra3oB. [lonsTHe HacklmeHHOro mapa. CxkrkeHue ra3oB. Kputudeckoe JaBlIeHUS U KPUTHYCCKAs OK 03
MepPEXO/Ibl Temrneparypa. AOCONIOTHAs BIAXHOCTh. Touka pochl. AOCONIIOTHAS BIAKHOCTh HACBIIIEHHOTO
BOJISIHOTO T1apa IpH JaHHOM TemnepaType. OTHOcUTeIbHAs BIaKHOCTH Bo3ayxa. [Ipubopsl amns
ompezieNieHus] BIAKHOCTH Bo3yxa. [lcuxpoMerprueckas Tadbauia.
16. CpoiicTBa xxuakocteid. [ToBepxHOCTHOE HaTsKEHHE. SIBJIEHNE CMAaYMBAHUs M HE CMauyMBaHUA. 2 OK 01
Kanmmnspuocts. [laBnenue Jlamnaca (naBineHue moa UCKPUBICHHOM MOBEPXHOCTHIO KUIAKOCTH) OK 02
OK 03
17. Teépnoe teno. Kpucrammuueckue u aMmopdHbIe Tena. AHU30TPOIHUS CBOMCTB KPUCTAIUIOB. 2 OK 01
Kunkue xpuctaiel. CoBpeMeHHble MaTepuanbl. [lnaBinenne m kpucrammszauus. TemnoBoe OK 02
pacmmpenue. Kodapdurument muHEHHOro pacmmpeHus. YdYeT TeIIOBOIO PpaCIIHpPEHUS. OK 03
Oco0eHHOCTH TEIIOBOTO PACIIMPEHUS KUIKUX TEJl. OK 05
JlabopaTropHble 3aHATHUS
18. JlaGopatopHast pabora Ne2 mpodeccuoHaIbHO-OPUEHTUPOBAHHOTO coAepkaHus (24) 2 OK 01
«OrnpeseneHue BIaXXHOCTH BO3yXa» OK 05
OK 04
K 1.1
IK 2.1
19. Jlabopatopuas pabotra Ne3 mnpodeccuoHaTbHO-OPUEHTHPOBAHHOTO cojepxkaHus (24) 2 OK 01
«Omnpenenenue k03P PUIHEHTA TOBEPXHOCTHOTO HATSHKEHUS JKUTKOCTI OK 05
OK 04
K 1.2
I1K 2.2
20. JlabopatopHas pabotra Ned4 mpodeccrnoHaTbHO-OPUEHTUPOBAHHOTO cojepxkaHus (24) 2 OK 01
«Omnpenenenue kKodpPUIMEHTa TUHEHHOTO PacIIUpEHHs OK 05
OK 04
K 1.2
I1K 2.2
Bcero no reme: 12
Pasnen 4
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DNEeKTpoAMHAMUKA 44
Tema 4.1 Conep:kanue y4eOHOT0 MaTepuaJia
DIEeKTPOCTaTUKA
21. DnekTpuzamusa Tea. DJEKTpUYECKU 3apsaa. [[Ba BHaa SIEKTPUYECKHUX 3apsAlioB. 3aKOH 2 OK 01
COXpaHEHHUs IEKTPUUECKOTro 3apsana. Bzaumoneiicteue 3apsnos. 3akon Kynona. OK 02
OK 03
22. TodeuHsblil NEKTPUYECKUH 3apsia. DnekTpuueckoe nose. Hanpsyk€HHOCTh 3JIEKTPUUECKOIO 2 OK 01
nostst. [IpuHIMI Cynepro3uiny AIeKTPUIEeCKUX mojieil. PaboTa cuit 31eKTpoCcTaTHuecKoro moJsl. OK 02
[Torenuman. Paznocts norennuanos. CBsi3b HAIPSPKEHHOCTH U HANIPSKEHUSL. OK 03
23. TIpoBOAHMKM M JAMDJIEKTPUKH B DJIEKTPOCTATHUYECKOM Tone. Jludnexkrpuyeckas 2 OK 01
IPOHULAEMOCTh. DIEKTPOEMKOCTb. OK 02
OK 03
24. Konpencarop. OIJEKTPOEMKOCTh IUJIOCKOTO KOHJEHCATOpa. OHEPrusi 3apsuKeHHOTO 2 OK 01
KoHieHcaTopa. CoeIMHEHHS] KOHJIEHCATOPOB. OK 02
OK 03
25. [IpoBepounas padota Ne 3 o teme 4.1 «DieKTpocTaTUKa 2 OK 01
[TpakTrueckast paboTa Mo peueHuo 3a1a4d ¢ NpohecCUuOHaTBLHON HallPaBIeHHOCTHIO (1) OK 02
OK 05
K 1.2
1K 2.2
Bcero no reme: 10
2 cemecTp
Tema 4.2 Copepxanue yueOHOro MaTepuaJa
ITocTostHHBIN 26. DnexTpuuecKuid TOK. YCIIOBHUSI CYLIECTBOBAHHS 3JIEKTPUUECKOro TOKa. VICTOYHMKH TOKa. 2 OK 01
dyeKTpuuecKuii TOK. | Cuna toka. [locrostHHbI Tok. Hanpspkenue. 3akoH Oma Juist yyacTKa HEMH. DJIEKTPHUECKOe OK 02
TOKM B Pa3IMYHBIX | CONPOTHBIICHHE. Y ACTBHOE CONMPOTHBIICHUE BEIIECTBA. DJIEKTPOHHAS MPOBOIUMOCTH TBEPIBIX OK 03
cpenax. METAJIJIOB. 3aBUCUMOCTb CONIPOTUBIICHUSI METAJJIOB OT TeMueparypbl. CBEpXIPOBOAMMOCTD.
27. TlocnenoBaTenbHOE, TapalieIbHOE, CMENIAHHOE COEIUHEHWE MNpoBOAHUKOB. IIIyHT K 2 OK 01
amnepmerpy. JJo0aBouHOE COMPOTHBIIEHUE K BOIBTMETPY. OK 02
OK 03
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28. OJIC u BHyTpEeHHEE COIIPOTUBIIEHUE UCTOYHHMKA TOKA. 3akoH OMa JU1sl IOJTHOW (3aMKHYTOH) OK 01
3JIEKTPUYECKOM 1enu. 3akoH OMa i MOJHOM LIENH C HECKOJbKUMHM UCTOYHUKaMU. TersoBoe OK 02
neiictBue Toka. Pabora »smekTpuyeckoro Toka. 3akoH Jkoyns - Jlenma. MomHOCTh OK 03
AIEKTPUYECKOTO TOKA.
29. CemuHapcKOe 3aHATHE TIO TeME MPOPECCHOHATBHON HANIPAaBIEHHOCTH (24) OK 01
KonTaktHas pazHOCTh NOTEHIIMANIOB. TepMoaiekTpuuecTBo. Tepmomnapa. SBnenue [lenpThe. OK 02
OK 03
OK 07
K 1.2
I1K 2.2
30. DnekTpuyecKWii TOK B pacTBOpax M paciulaBaXx 3JIEKTPOIUTOB. JIEKTPOIUTHUECCKAS OK 01
Jccouuanus. JIEKTPOIH3. OK 02
OK 03
31. Dnekrpuueckuil Tok B razax. CaMoCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3psaa. MonHus. OK 01
[Ina3zma. DnexTpruyeckuii Tok B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX IyYKOB. OK 02
OK 03
32. [lonynpoBoaHuku. CoOCTBEHHas: U IPUMECHAs: IPOBOAUMOCTb ITOJIYIPOBOIHUKOB. CBOICTBa OK 01
p—n-nepexona. [lonynpoBoAHUKOBBEIE TPUOOPBHI. OK 02
OK 03
JlabopaTopHble 3aHATHS
33. JlaGopatopHass pabora NeS mnpodeccrnoHaTbHO-OPUEHTUPOBAHHOTO COJepKaHus (249) OK 01
«Onpenenenue yaeIbHOTO COTPOTUBIIEHUS IIPOBOJHUKA» OK 05
OK 04
K 1.2
1K 2.2
34. JlaGopatopHass pabora Ne6 mnpodeccnoHaTbHO-OPUEHTUPOBAHHOTO COJepKaHus (249) OK 01
«IIpoBepka 3aKOHOB I1OCJIEJOBATEIBHOTO U NAPAJUIETBHOTO COEAMHEHNN IPOBOTHUKOB) OK 05
OK 04
K 1.2
I1K 2.2
35. JlabGoparopnass pabota Ne7 mnpodeccuoHanbHO-OPUEHTUPOBAHHOTO cojepxaHus (24) OK 01
«Omnpenenenne JJC 1 BHyTPEHHETO COMMPOTHUBIICHHUS UCTOUYHHKA TOKAY OK 05
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OK 04

K 1.2
11K 2.2
36. JlaGoparopnas pabora Ne 8 mpodeccCHOHAIBHO-OPUEHTUPOBAHHOTO cojepkaHus (249) 2 OK 01
«Omnpenenenue KIIJI narpeBaremns» OK 05
OK 04
IIK 1.2
1K 2.2
37. JJaboparopnas pabota Ne 9 «Onpenenenne 3MeKTPOXUMUUECKOTO SKBUBAJICHTA MEN» 2 OK 01
OK 05
OK 04
IIK 1.2
11K 2.2
38. IIpoBepounass pabora Ne 4 mo Teme 4.2 «IloctosHHBIA 3nekTpuueckuii Tok. Toku B 2 OK 01
Pa3IMYHBIX CpeIax». OK 02
[TpakTrueckas paboTa Mo peueHuo 3aaa4 ¢ NpohecCUOHaIbHOM HAaPaBlIeHHOCTHIO (11) OK 03
K 1.2
11K 2.2
Bcero no teme: 26
Tema 4.3 Copepxanue y4eOHOIro MaTepuaJa
MarnuTtHoe 10JI€E. 39. IlocTosiHHbIe MarHUTHl. MarauTHoe moje. BekTop MarHWTHOM WHAYKIMU. MarHuTHBINA 2 OK 01
OneKkTpoMarHuTHasg | motok. Jlmaum MarautHoW MHAYKIMH. Cuna Amnepa. Cuna Jlopenna. [IpaBuiio neBoii pykH. OK 02
WHTYKITHS OK 03
OK 05
40. Cs3p BEKTOpa MarHUTHOM MHIYKIMM M HampspkeHHocTH. PaboTa mpu mnepemerieHun 2 OK 01
IIPOBOJIHMKA B MarHUTHOM mnoje. Ilorokocuemnenne. MHAyKTUBHOCTE. MarauTHele CBOKCTBA OK 02
BELIECTBA. OK 03
41. SIBnenue >neKTPOMArHUTHOM HHAYKIMHM. [loTOk Bekropa MarHuTHOM HMHAyKnuu. J/(C 2 OK 01
MHAYKIHMH. 3aKOH 3J1eKTpoMarHuTHoW uHaykuuu ®Papanes. [Ipasuno Jlenna. 3C nHayknuu B OK 02
IIPOBOJIHUKE, ABWKYIIEMCS IOCTYNATENIbHO B OJHOPOJHOM MAarHWTHOM Ione. Buxpesoe OK 03

SJICKTPUYCCKOC IIO0JIC. SIBnenue CaMOMHAYKIHHU. QﬂC CaMOVHAYKIHNH. 9Hepr1/151 MAar"gamTHOI'O
IOJIsI KaTyIIKKU C TOKOM.
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42. IIpoepounas padbora Ne 5 o Teme 4.3 «MaruutHoe noJie. DJIEKTPOMarHuTHasE UHTYKIUSD) 2 OK 01
[TpakTrueckas paboTa 1Mo pemIeHHIO 3a/1a4 ¢ Mpo(eCcCHOHATBLHON HAaPaBICHHOCTHIO (1) OK 02
OK 03
K 1.2
11K 2.2
Bcero no reme: 8
Paszpnen 5 12
Konebanus u BOJIHBI
Tema 5.1 Coaep:xanue yueOHOTro MaTepHaJia 2
MexaHnuueckue U 43. KonebarenpbHas cuctema. CBoOOJHBIE MEXaHMYECKHE KoJjieOaHus. [ apMoHHYecKHe 2 OK 01
DJIEKTPOMArHuTHeIE | Konebanus. [lepuwon, wacrora, ammuutyna W (asa komebanuid. I[IpyXWHHBIA MasSTHHK. OK 02
Kose0aHusl. Marematuueckuii MasTHUK. YpaBHEHHE TapMOHHWYecKuX KosieOaHuil. IlepemeHHBIH TOK. OK 03
IlepemeHHbI TOK. [TpyHUMI TONy4YeHUsS] MEPEMEHHOro TOKa. [IpOMBIIIIEHHOE MONIy4YeHHE MEPEMEHHOIO TOKa.
JeiicTByrolue 3Ha4eHUs CUJIbI TOKA, HAMIPSDKEHUS U 3.]1.C. B LIETIM IEPEMEHHOTr0 TOKa.
44. TlpeoOpa3oBaHWe IEpeMEHHOTO Toka. Tpancdopmarop. [IpomsBoicTBO, mepenada wu 2 OK 01
notpebieHue dNeKTpuueckord sHepruu. KynpTypa UCHONB30BaHUS AJIEKTPOIHEPTHHU B OK 02
MIOBCE/IHEBHOM JKHU3HH. OK 03
Pemenue 3aau ¢ npodeccuoHanbHOM HanpaBiaeHHOCThIO (1) IIK 1.2
1K 2.2
45. Buapl CONIpOTHUBIIEHUH B LIENU IEPEMEHHOTO TOKa. 3akoH OMa JUIsl IENU IEPEMEHHOTO TOKa. 2 OK 01
BexTopHas nuarpaMMa HanpspkeHUH. MOITHOCTB B LIETIH [IEPEMEHHOT0 TOKa. OK 02
OK 03
Bcero mo reme: 6
Tema 5.2 Coaep:xanue yueOHOT0 MaTepHaJia
OnexrtpomaruutHble | 46. KoneGarenbHblli KOHTYp. Ilepron He3aTyXaromuX JIIEKTPOMArHUTHBIX KoJleOaHWil — 2 OK 01
BOJIHBI dopmyna  Tomcona. IT'eHeparop  He3aTyXamoIIMUX  DJIEKTPOMAarHUTHBIX  KOJEOAHMH. OK 02
ONEeKTpOMarHUTHBIN PE30HAHC. OK 03
47. DnektpomarautHoe noje. [loctynarel MakcBemnia. DiieKTpoMarHuTHbIE BOJIHBL. [lomydyenue 2 OK 01
AIIEKTPOMArHUTHBIX BOJH. OTKpBITHIA KonebaTenbHbld KOHTYp. OmbiThl ['epra. Ilpuemnmk OK 02
[TonmoBa. Ilpunuun paguorenedoHHON CBSI3U. YCTPOICTBO mepelaTdyvKa W TNPUEMHHUKA U OK 03

MMpoNUeCChI, 111005 (D.COPI 1118515 B HUX. MOI[y.TISIL[I/ISI, JACTCKTUPOBAHUC. OTp AXKCHUC
OJICKTPOMArdiMTHBIX CUTHAJIOB. PaI[I/IOJ'IOKaHI/ISI .
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48. Tlposepounas padota Ne 6 o paszneny 5 «KoneOaHust 1 BOTHBD. 2 OK 01
[TpakTrueckas paboTa 1Mo pemIeHHIO 3a/1a4 ¢ Mpo(eCcCHOHATBLHON HAaPaBICHHOCTHIO (1) OK 02
OK 03
OK 05
K 1.2
11K 2.2
Bcero no teme: 6
Pa3znen 6
[Ipupona csera. 6
OnTtuueckue
SIBJICHUS.
Tema 6.1 Coaep:xanue yue0HOro MaTepHaJia
IIpupona ceera. 49. KopnyckynsipHO-BOJIHOBOM nyanu3Mm cBera. OmpezeneHue ckopoctd cBera. OmnbIT 2 OK 01
Bounosele cBoiicTBa | MaiikenbcoHa. 3aKOHBI PaCIPOCTPAHEHUS CBETa. SIBIIEHHE MOJHOTO BHYTPEHHETO OTPa’KCHHS. OK 02
CBeTa. BosHoBble cBolicTBa cBeTa. OK 03
Wutepdepeniys, nudpakius, nojaspusanus cBeTa.
50. Qucnepcus. CrnexTpbl u3nydeHus U noriouienus. 3akod Kupxroga. CriekrpaibHbIi aHATH3. 2 OK 01
3aKOHBI TEIIOBOTO M3iydeHus. [IpuMeHenne 3ak0HOB TEII0BOrO U3IyYEHHUS B ACTPOHOMUM. OK 02
OK 03
OK 05
OK 07
JlabopaTopHble 3aHATHS
51. JlaboparopHas pabGora Ne 10 «OmpeneneHue JUIMHBI CBETOBOW BOJHBI C ITOMOUIBIO 2 OK 05
JU(GPaKIIMOHHON PEeHIeTKI OK 04
Bcero mo reme: 6
Paznen 7 12
KBanToBas ¢uzuka
Tema 7.1 Coaep:xanue yueOHOTro MaTepuaJia
OneMEHThI 52. ®oronsl. Gopmyna Ilnanka cBs3u sHeprun (HOTOHA C €ro YacTOTOM. DHEPrus U UMITYIbC 2 OK 01
KBAHTOBOM ONTHKM | ¢oroHa. OTKpeITHE M UccnenoBanue porodddexra. OmbiTol A. I'. CTonerona. OK 02
OK 03

33




3akonbl ¢porodddexra. YpaBHenune OitHmTeiHa s poTtorddexra. «KpacHas rpaHHIa»
dotoarddekra.
Hasnenue ceera. OnbitTe [1. H. JIlebenena.

53. CemuHapcKoe 3aHATHE 110 TeMe POo(deCcCHOHaTLHON HATPaBICHHOCTH (24) OK 01
®oromerpusi. CBETOTEXHUUECKUE BETUUMHbBI. 3aKOHBI OCBEILIEHHOCTH. OK 02
OK 05
OK 07
54. CnenuanbHas Teopust oTHOcUTENbHOCTH. [locTynarsl Teopun oTHOocuTenbHOCTH. PopMyIna OK 01
OHHIITENHA. OK 02
OK 05
OK 07
Bcero no reme:
Tema 7.2 Coaep:xanue yueOHOTr0o MaTepHaJia
CrpoeHue atoma 55. Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o-gactuul. Ilnaneraphas OK 01
Mojenb aroma. lIpoTuBopeums rutaHeTapHOW Mopaenu cTpoeHus aroma. Iloctynater bopa. OK 02
W3nyuenue u norsouieHue GOTOHOB MIPU MEPEXO/I€ ATOMA C OJJHOTO YPOBHS SHEPTUH HA APYToOil. OK 05
OK 07
Bcero no reme:
Tema 7.3 Copepxanue yuyeOHOIro MaTepuasa
CtpoeHne aTOMHOTO | 56. DKCIIEpUMEHTHI, JOKA3bIBAIOIIUE CIOXKHOCTh CTPOCHUS siipa. OTKPHITHE PaJIMOAKTUBHOCTH. OK 01
aapa OmnsiThl Pesepdopaa no onpeaeneHnto cocraBa paAuoakKTUBHOIO U3JIyUSHHUSL. OK 02
3aKoH paJIMOaKTUBHOTO pacraja. OK 05
OHeprus cBs3M aTOMHBIX siziep. [IpoToHHO-HEWTpOHHAst MOJIENb CTPOCHUSI aTOMHOTO si/Ipa. OK 07
SInepHble peakuy, NCIIOIb30BAHUE SIICPHON SHEPTHUH.
ATOMHAas SHEPreTHKa U HKOJIOTHSL.
57. Tlpoepounas pabora Ne 7 mo pasaenam: 6 «lIpupoma cBera. OnTudeckue SBICHUSN», 7 OK 01
«KBanroBas ¢usuka» OK 02
[TpaxkTrueckas paboTa 1Mo peneHuo 3aja4 ¢ NpodhecCUOHaIbHON HapaBIeHHOCTHIO (14) OK 05
K 1.2
I1K 2.2

Bcero o reme:
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Pa3nen 8 2

OIEeMEHTHI

aCTPOHOMUU

Tema 8.1 Conep:kaHue y4eOHOT0 MaTepHuaJia

[IpakTnueckas 58. Dranbl pa3BuTus actpoHoMuu. Bun 3Bé3aHoro HeOa. Co3Be3aus, sipKue 3BE3/BI, TUIAHETHI, 2 OK 01
aACTPOHOMHUSI. UX BUAMMOE JBUKeHHE. CTPOEHUE COTHEYHON CUCTEMBI. OK 03
ConnHeyHas cucTeMa Bcero o reme: 2

[IpoMexxyTouHas 59. luddbepeHniupoBaHHBINA 3a4ET 1

aTTeCTalus

Bcero: 117
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3 YCJIOBUS PEAJIU3AIIMU PABOYEM ITPOIT'PAMMBI YYEBHOI'O ITPEJIMETA
3.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHue

Jia  peanmuzanuu MporpaMMbl  y4eOHOTO TMpeaMeTa MPeAyCMOTPEHBI — CIeNyIoIIHe
crienaibHbIe momereHus (1aboparopus Ne 316):

Kabuner ¢wusuku mnpenHa3HaueHa s MOPOBEIACHHS 3aHATUH JIGKIIMOHHOTO THIIA,
MPAKTUYECKUX 3aHATUN, TPYIIOBBIX U HWHAUBUAYATbHBIX KOHCYJIbTAIIMN, TEKYIErOo KOHTPOIS U
MIPOMEXYTOUHOM aTTecTaluu.

OcHanienue 1ab0paTopuu:

- Kommnekr yuebnoit mebenn Ha 30 mocaqouHbIX MecT, pabouee MECTO MpernoaaBarens C
K

¢ BeIXxoJOM B Internet, mocka, MynpTUMEAMITHOE O0OpYyIOBaHUE: BUACOMPOEKTOP, IKpaH
HacTeHHBIA. KOMIUIEKT yueOHO-METOJMUECKOM JOKYMEHTAINH, HArJsIIHOE TocoOue.

- Jlunensuonnoe mnporpammHoe oOecnedenue: Microsoft® Windows Professional 7
Russian; Microsoft® Windows Professional 10 Russian; Microsoft® Office 2010 Russian;
Microsoft® Office 2013 Russian; Microsoft® Office 2016 Russian; aHTuBHpyCHas 3aiiura
DrWeb.

3.2 UndopmannonHoe odecneyeHune

IlepeueHb OCHOBHOM UM JONOJHUTEIBHOM JTUTEPATYPBI, SIEKTPOHHBIX PECYPCOB:

OcHoBHas nuTeparypa

1. Mskumes, ['ennanuit SIkoBneBnu. @usnka: 10 kinacc: 6a30BbIA U yrITyOJICHHBIH
ypoBHH : yuyeOnuk / I'. 1. Msakumes, b. b. Byxosues, H. H. Corckmii ; mox pen. H. A.
IlepdentheBoit. - 11-e uznanme, crepeorunHoe. - Mocksa : Ilpocemenue, 2024. - 431 c. -
(Knaccuueckuii kypc). - URL: https://znanium.ru/read?id=447179. - 3arn. ¢ TUTya. 3KpaHa. -
ISBN 978-5-09-112178-0 : 0.00

2. Msikues, 'ennaguii SAkoBneBnu.®@usuka: 11 xiacc: 6a30BbId U yriIyOJIEHHBIH
ypoBHU : yueOHuMK / I'. 5. Msakumes, b. b. byxosues, B. M. Hapyrun ; mox pen. H. A.
[lepdentneBoii. - 12-e uzganue, crepeorunHoe. - Mockaa : [Ipocsemenue, 2024. - 432 c. : rpad.,
puc. + 8 n1. nin. - (Kmaccuueckuii kypc). - URL: https://znanium.ru/read?id=447187. - 3ari. c
TUTYJ. 3KpaHa. - [Ipenm. ykas.: c. 426-428. - ISBN 978-5-09-112179-7 : 0.00

3. Msxkumes, ['ennaguii SIkosneBuu. ®@usnka: 10 xnacc: ba3oBelii U yriyOnéHHbIN
YPOBHHM : y4eOHUK 11 oO1ieoOpazoBarenbHbix opranusanuii / I'. . Makumes, b. b. Byxosues,
H. H. Corckwuii ; mox pea. H. A. TlapdentrseBoii. - 8- uznanue. - Mocksa : [Ipocsemienue, 2021.
-432 c. : puc. - (Knaccuueckuii kypc). - ISBN 978-5-09-078175-6 : 870.00 p.

4. Msxkues, ['ennaauii SIkosneBuu. ®@usuka: 10 xnacc: bazoBelii U yriyOnéHHbIN
YPOBHH : y4eOHUK JJia oOmieoOpazoBarenbHbix opranusamuii / I'. . Msakumes, b. b. Byxosies,
H. H. Corckuii ; mog pen. H. A. TlapdentbeBoit. - 10-e u3ganue, crepeorurnHoe. - Mocksa :
[Tpoceemenne, 2023. - 432 c. : puc. - (Kmaccuueckutii kypc). - ISBN 978-5-09-103619-0: 1 050.00

p-

JlonoaHUTENbHAS JTUTEPATYpa

1. Jmutpuesa, Baneatnna ®@eodanosna. dusuka 11t mpodeccuii u crernuaibHOCTEeH
TexHu4eckoro npoduis : yaeOnuk s CIIO / B. ®@. JImutpuesa. - 8- uzganue, CTeépeoTUITHOE. -
MockBa : Axamemwms, 2020. - 491 c. : puc., tabn. - (IlpodeccuonanpHoe oOpa3oBaHHE:
O6meoOpa3oBaTenbHbIe TUCIUIUIHHEI). - [Ipeam. ykas.: c. 482 - 486.

2. BacunweB, A. A. ®usuka : y4eOHUK Uil CpelHEro mnpodecCHuOHaTBLHOTO
obpaszoBanus / A. A. Bacunbes, B. E. ®enopos, JI. I. XpamoB. — 2-¢ u3A., UCHp. U JIOM. —
Mocksa : MI3natenbctBo FOpaiit, 2025. — 221 ¢. — (IIpodeccunonanbroe o6pazoBanue). — ISBN
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978-5-534-05702-7. — Texkcr : anekTpoHHbIH // O6pa3oBarenbHas miatdopma FOpaiit [caiiT]. —
URL: https://urait.ru/viewer/fizika-562829#page/1

3. I'opnau, B. B. Meroasl pemennst Gu3nueckux 3aaad : y4eOHUK IS CPETHEro
npodeccuonansHoro obpazosanms / B. B. T'opmau. — 3-e u3z., mepepad. u gorn. — Mocksa :
WznarensctBo FOpaiit, 2025. — 333 ¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-
534-17850-0. — Texct : anexrponHsIii // Obpa3oBarensHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/viewer/metody-resheniya-fizicheskih-zadach-533847#page/1

4. KpaBuenko, H. IO. @usznka : yY4eOHHMK M TPAKTUKYM JJIsI  CPETHETro
npodeccuonanpHoro oopazosanms / H. FO. KpaBuenko. — Mocksa : U3gatenscto FOpaiit, 2025.
— 322 ¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-19225-4. — Texkcr :

anexkTpoHHeld  //  OOpasoBarenpHas  1iarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/viewer/fizika-561626#page/1
5. l'opnau, B. B. ®u3uka : yaeOHUK [T CpeIHET0 TPOPECCUOHATHLHOTO 00pa3oBaHuUs

/ B. B. 'opimau. — 2-e u3a., ucnp. u gon. — Mocksa : U3mparensctBo KOpaiit, 2025. — 215 ¢c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09366-7. — TekcT : 3MEKTPOHHBIH //

O6pazoBatenbHast miatgopma HOpaiitr [caitit]. — URL: https://urait.ru/viewer/fizika-
563270#page/1

6. 3oteeB, A. B. ®wusuka. JlabopaTopHble 3amaud : y4eOHUK M CPEIHEro
npodeccuonanbHoro odpasosanusi / A. B. 3orees, B. b. 3aiines, C. JI. AnexnepoB. — 2-¢€ u31.,
ucop. u non. — Mocksa : MznatensctBo HOpaiit, 2025. — 251 c¢. — (IlpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-534-09570-8. — Tekcr : amekrponnbiii // OOpa3oBaTenbHas
mwiargopma FOpaiit  [caiit]. — URL: https://urait.ru/viewer/fizika-laboratornye-zadachi-
563148#page/1

7. Hmutpuesa, E. 1. ®usuka B npumepax u 3anavax : ydeOHoe mocobue / E. U.

Hmutpuesa, JI. 1. Uesnena, JI. 1. KocTiouenko. - 2-e uza., nepepad. u nom. - Mocksa : DOPYM
: THOPA-M, 2021. - 512 c. - (Ilpodeccuonansroe oopazoBanue). - ISBN 978-5-91134-712-3. -
Texkcr : anextponnsid. - URL: https://znanium.com/read?id=367425

8. Poanonos, B. H. ®wusuka : yueOHoe mocobue st cpeHero npohecCuoHaIbHOTO
obpazoBanus / B. H. Poguonos. — 2-e u3z., uctp. u gon. — Mocksa : U3gatensctBo IOpaiit,
2025. — 236 c¢. — (ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-20786-6. — Texkcr :
anexkTpoHHeld  //  OOpazoBarenvHas  1uarpopma  FOpaiit  [caiit] —  URL:
https://urait.ru/viewer/fizika-558785#page/1

OdunmanbHble, CpaBOYHO-OMOIMOrpapUUecKue U NePUOINUECKUE U3TaHUSL

1.Hogas poccuiickas sunuknoneaus: T.1 - 16(2) / Pen. konnerus Janunos-/lanunesn B.U.,
Hexumnenos A.Jl. - M.: Dunmknoneaus, HUL] MHD®PA-M, 2003 - 2016. 31 axk3.

2.Ky3neuos, C. W. Bes ¢usnka Ha nagonu: naTepakTuBHbIN cipaBouyHuk / C. 1. Ky3Henos,
K. 1. Poro3un. — Mocksa : By3osckuit yueonuk : UHOPA-M, 2024. — 252 c. + Jlomn. MmaTepuaibl
[DnexTponHblii pecypc]. — DOI 10.12737/501810. - ISBN 978-5-9558-0422-4. - Tekcr :
anexTpoHHbId. - URL: https://znanium.ru/read?id=433468

Poccuiickue xxypHas

1.MuHepanbHbie pecypcbl Poccun. DKOHOMHMKA W YINpAaBICHUE: HAYYHO — TEXHUYECKUM
xypHas/ Yupenutenu: M-Bo npupol. pecypcoB u skosioruu P®, AO «Pocreosnorus», Poc. reoi.
0-Bo. - Mocksa: PI'-Uudopwm [u ap.], 1991 - . (OBC eLibrary, dona I'PT), 2021-2025 rr.

2.Pa3Benka M oxpaHa HeAp: HAayYHO-TEXHUYECKUH >KypHaj/ydpeautenu: M-BO MPHPOI.
pecypcoB u skonoruu PO, Poc. reoin. o-Bo. — Mocksa: [0.1.], 1931- . (OBC eLibrary, ¢poug I'PT),
2021-2025 rr.
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3.Hayku o 3emiie 1 HepOIIOIb30BaHKE: HAYIHBIN XypHaN/ pk. Hall. uccien. TeXH. yH-T. -
Wpkyrck: UPHUTY, 1973 — . (Onekrponnas 6ubamorexka MPHUTY), 2021-2024 rr.

4.CtpouTenbcTBO HE(TAHBIX U Ta30BbIX CKBAXKHUH Ha CYIIE U HA MOpPE: HAYYHO-TEXHUUECKUN
KypHas/ yupenutenb: Beepoc. Hayd.-uUcCCle[. WH-T OpraHU3allid, YIPaBICHUS U 3KOHOMHUKHU
Hedreras. mpom-ctu .- MockBa: BHUMODHI', 1993- . (OBC eLibrary), 2021-2025 rr.

5.'opHBIi KypHaI: HAYYHO-TEXHUYECKUA U MMPOU3BOACTBEHHBIN )ypHa/ yupenurenu AK
«AJIPOCA» [u ap.]. — Mocksa: Pyna u metaisl, 1825 - . Berxogut exxemecsuno. (LIHW), 2021-
2025 rr.

6.Boennbie 3HaHUs : Hay4dHO-monyysspHbid xypHan/ Lentp. coer JJOCAA® Poccum. -
Mocksa : Boennnie 3anms, 1925 - . - Berxoaut exxemecsauno, 2022-2025 rr.

7.0OCHOBBI 6€30MaCHOCTH KU3HEAEATEILHOCTH | WH(POPMALMOHHO-METOINIECKOE U3/IaHHE
no nerckoi Ge3omacHocTH/ M-BO P® mo nmemam rpaxnaH. 0OOpPOHBI, YPE3BbIY. CUTYAIUSIM H
JUKBUAAIMU TIOCHEACTBHNA CTHX. OenctBuil. - MockBa : HWH(MOpManMoHHBIA IIEHTP
OO6mepoccuiickol KOMIUIEKCHOM CHCTEMBI HH(OPMHUPOBAHUS M ONIOBEIICHHUSI HACEIICHHS B MECTaX
MaccoBOro npebdsiBanus e, 2016 - . - Berxoaut exemecsiyno, 2021-2025 rr.
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4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O ITPEIMETA

KoHTponb U oneHKa pe3yapbTaTOB OCBOEHUS IPEAMETa NPEAYCMATPUBAET CIEAYIOLIUE

KOHTPOJbHO-OLICHOYHBIC CPCACTBA:

Koanl komnerennui

KoHTpo/IbHO-011eHOYHBbIEe CPeICTBa

IMPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM;

(OK, IIK)
OK 01 - MPaKTHYECKHE PAOOTHI IO PEIICHUIO 33/1a4;
BeiOupate  crocoObl  pemieHust  3a7ad | - TECTOBBIC 3a/IaHUS JUIS TEKYIIET0 KOHTPOJIS;
npodeccnoHanbHOM JESTEIIbHOCTH | - TECTOBbIE 3aJaHUs ISl IPOMEKYTOYHON aTTeCTalllu;

OK 02

MPEeANPUHUMATEIBCKYIO  JIeATEIbHOCTh B
npodeccHoOHaTbHON cepe, HUCIONIb30BaTh
3HaHHUA [0 TPaBOBOM U  (PUHAHCOBOIA
IPaMOTHOCTH B Pa3IMYHBIX JKU3HCHHBIX
CUTYaIUsIX;

Hcnonp30BaTh  COBPEMEHHBIE  CpEACTBA

- TECTOBBIC 3aJaHUs JJISl TEKYIIErO KOHTPOJIS;
MOKWCKa, AaHalW3a W  UHTEpIpeTaluu .

- TECTOBBIC 3aJ]aHU JIJIsl POMEKYTOUHON aTTeCTallUN;
uHpOpMaIU U UH(POPMALIMOHHBIE
TEXHOJIOTUU N7l  BBIMOJTHEHHUS  3a/a4y
poecCHOHATLHOM e TEIIBHOCTH;
OK 03 - IPaKTUYECKUE pabOTHI 10 PEUICHHIO 3aa4;
[TmanupoBathb U peaTn30BBIBATH | - TECTOBBIC 3aJIaHUS IS TEKYIETO KOHTPOJIS;
COOCTBEHHOE npodeccuoHaIbHOe U | - TECTOBBIC 3aJJaHHs JIJIsl MPOMEKYTOYHON aTTeCTallUu;
JMYHOCTHOE pa3BuTHE,

OK 04
DddexTuBHO B3aMMO/IEiICTBOBATH u
paboTaTh B KOJUIEKTHBE M KOMAH/IE;

- nabopatopHbie pPaboTHI,

OK 05

OcymecTBiATh YCTHYIO M NHCbMEHHYIO
KOMMYHUKAllMI0 Ha  TOCYJAapCTBEHHOM
s3bike Poccuiickoit ®Denepauuul ¢ y4eToM
0COOEHHOCTEH COIMANTBHOTO U KYJIbTYPHOTO
KOHTEKCTA,

- MPaKTUYEeCKUE pabOTHI 10 PEUICHHIO 3aa4;

- nabopatopHbie PabOTHI,

- TECTOBBIE 3aJJaHUs JIJISl TEKYIIET0 KOHTPOJIS;

- TSCTOBBIC 3aJaHUA IJIs1 HpOMe)KYTO‘-IHOI\/’I aTTecTalnuu,

OK 07

CopelicTBOBaTh COXPAaHEHHUIO OKpYXKarolien
Cpelbl, PpecypcocOepeKeHHI0, NPUMEHSTh
3HaHUA 00 U3MEHEHUH KJIMMaTa, MPUHIUIIBI
OepeXIMBOr0 MPOU3BOACTBA, 3(PPEeKTUBHO
JICICTBOBATh B UPE3BbIYANHBIX CUTYAlUsIX;

- MPaKTUYECKUE PaOOTHI 1O PEIICHUIO 33/1aY;
- TECTOBBIE 33JIaHUS JIJISl TEKYIIETO KOHTPOJIS;
- TECTOBBIE 3aJIaHUA JIJIs1 IPOMEKYTOUHOM aTTecTalny;

K 1.2

Ocy1ecTBIATh MOHTaX, JIEMOHTAK,
nepeda3upoBKy OypoBOro 000pYIOBaHUS,
OYpOBBIX MauT U BHIIIIEK.

- IpaKTHYECKHE PabOTHI IO PEIICHHIO 3a/1a4;
- nabopaTopHble padoThI;

[IK 2.2
BbIMONHATE TeXHHUYECKOe O00CTy)KMBaHUE
OCHOBHOTI'O u BCIIOMOTaTEJIbHOTO

TCXHOJIOTHYCCKOT'O O60py,HOBaHI/I$I.

- IpaKTHYECKHE PabOTHI IO PEIICHHIO 3a/1a4;
- nabopaTopHble padoThI;
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