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1 OBIIIAA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBHOI'O
INPEJIMETA
«Duzuka»

1.1 Mecto y4eOHOro mnpeaMera B CTPYKType HNPOrpaMMbl INOATOTOBKH CHENHAJTHCTOB
CpeiHero 3BeHa

VYuebublil npeamer «PU3MKa» OTHOCUTCA K MpenMeTHON oOmacti «EcTecTBeHHOHAYYHbIE
JUCLMIUIMHBDY M 00I1e00pa3oBaTeIbHOMY LHMKIY HPOrpaMMbl IOATOTOBKH  CIELUATUCTOB

CpE/IHEro 3BEHa.

1.2 TpeOoBaHusi K pe3yJibTaTaM 0CBOEHMSI

PesynbraTrom ocBoeHUsS (QU3MKH SBISETCS OINpeneieHHbIH 3Tan cOPMUPOBAHHOCTH

CJICAYIOMIMX O0IUX U MPO(HECCHOHATBHBIX KOMIIETCHIIUH:

Koa v HaumMeHoBaHue

I[InanupyemMble pe3yJbTaThbl OCBOCHHS NpeaMeTa

GopmupyembIx

KOMIeTeHIuii O0mue IIpeamernbre
OK 01 JIu4HOCTHBIE 3HaHus
Bri6upats crioco6s! | JI.1 oco3nanue | 3.1 c(hOpMUPOBAHHOCTH
peleHus 3a/1a4 | 00y4YaIOMUMHUCS POCCUUCKOM | PECTAaBIEHUH O PpOJIM U MeCTe
npohecCHoHABLHOM TPaXTAHCKOW UIACHTUYHOCTH; | (DU3UKHU u aCTPOHOMUU B
JIEATEIIbHOCTH J1.2 TOTOBHOCTh K | COBpEMEHHOM  Hay4YHOM  KapTHUHE
MPUMEHUTEIBHO K | CaMOpa3BUTHIO, MHpa, O CHCTEMOOOpa3yroue poiu
Pa3IUYHBIM CaMOCTOSITENIbHOCTH U | GU3UKM B Pa3BUTHH €CTECTBEHHBIX
KOHTEKCTaM; CaMOOTIPE/ICIICHUIO; HayK, TEXHUKA U COBPEMEHHBIX

JI.3 Hajguume MOTHUBAIIUU K

TEXHOJIOTHH, O BKJIAJE POCCUMCKUX U

OOy4eHHIO U JIMYHOCTHOMY | 3apYO€XHBIX  yU€HBIX-(U3MKOB B
pa3BUTHIO; pa3BuTHE HayKU; IIOHUMaHUe
JL4 [[EJICHANIPABICHHOE | PU3NYECKOM CYLIHOCTHU
pa3BUTHE BHYTPEHHEH | HAOMIOIaeMbIX SIBJICHUH MUKPOMHUDA,

MMO3UMIIHMHU JIMYHOCTHU Ha OCHOBC
AYXOBHO-HPAaBCTBCHHBIX

MaKpoOMHUpa U MEraMupa; MOHUMaHHUe
pOJIM aCTPOHOMHUHU B MPAKTHUECKOMN

LICHHOCTCH HApOJIOB | JEATEIbHOCTH YyeJIOBEKa H
Poccutickoit ®denepanu, | JaTbHEUIIEM HAayYHO-TEXHUYECKOM
HUCTOPUUECKHUX U | pa3BUTHH, poiu buzuku B
HaIlMOHATBHO-KYJIbTYPHBIX hopmMupoBaHUHT Kpyro3opa n
Tpaguuui,  (GopmupoBaHue | GYHKIMOHAIBEHON IPaMOTHOCTH
CHCTEMBI 3HAYMMEIX | YeJIOBEKa IS perieHus
IIECHHOCTHO-CMBICIIOBBIX MPaKTUYECKUX 3a/1a4;

YCTaHOBOK, 3.2 BlaJcHHUE OCHOBOIIOJIATaIOIIUMHU
AHTUKOPPYIMIIMOHHOTO buznuecKuMu MOHATUSIMH n
MHPOBO33PCHUS, BEIIMYMHAMHU,  XapPaKTEPU3YIOIMUMH
MPaBOCO3HAHUS, (bu3nyecKkre Mpoueccs (CBSI3aHHBIMU
SKOJIOTUYECKOW  KYJIBTYPHI, | C MeXaHUYECKUM JIBUKEHHUEM,
CIIOCOOHOCTH CTaBUTH ILICNIM U | B3aMMOJICHCTBHEM T,
CTPOUTH )KU3HEHHBIC IUIAaHBI. | MEXaHMYECKUMH  KOJCOaHWSIMU U
MertanpeameTHsie BOJHAMHU;  aTOMHO-MOJIEKYJISPHBIM
M.1 OCBOCHHBIC | CTPOCHMEM BEILIECTBA, TEIJIOBBIMU
00yJarmuMucs mpoieccam;  3JICKTPUYECKUM U

MCKIPCAMCTHLIC TIOHATUA U

MAariuMTHBIM MOJIAMU, SJICKTPUICCKUM
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YHUBEPCATbHBIC ydeOHbIe
NeNCTBUS (perymnsITUBHBIE,
MO3HABATEINIbHBIE,
KOMMYHHUKaTHBHBIE);

M.2 CIOCOOHOCTh
UCTIONIb30BAaHUS ~ OCBOEHHBIX
00yJaronuMucs
MEXIPEIMETHBIX TOHITHH U
YHHUBEPCATbHBIX yueOHBIX
JICICTBUI B TI03HABATEJIHLHOU
U COUMAIBHOM  MpPaKTHUKE,
TOTOBHOCTH K
CaMOCTOSITEIbBHOMY
TUTAHUPOBAHUIO u
OCYIIECTBIIECHUIO yaeOHOH
NESTENIbHOCTH, OpraHU3aIluu
y4eOHOTO COTPYJAHHYECTBA C
MeAarorn4ecKuMu
paboTHHKaMuU u
CBEpPCTHHUKAMH, K y4acTHIO B
MOCTPOCHUU
VHIUBUYyJIBHOMN
o0Opa3oBaTeNnbHON
TPaeKTOPHH;

M.3 oBiageHHE HaBBIKAMH
y4eOHO-MCCIIeI0BATEIbCKOM,
IIPOCKTHOM M  COLMAJIBHOU
JeITEIIbHOCTH.

TOKOM, AJIEKTPOMArHUTHBIMU
KOoJICOAHUSIMHU u BOJIHAMUY;
OIITHYECKHUMHU SIBJICHUSIMU
KBAaHTOBBIMU SIBJIICHUSIMHU, CTPOCHHEM
aToma n aTOMHOTO snpa,
PaAOAKTUBHOCTHIO); BIIQJICHHC
OCHOBOIIOJIAraroIIMU
aCTPOHOMUYECKUMHU MMOHSATHUSIMH,
MO3BOJIIIOIIMMH ~ XapaKTepHU30BaTh
MIPOLIECCHI, MPOUCXOSIINE Ha
3B€3/1aX, B 3BE3JHBLIX CHCTEMaX, B
MEXTaJIaAKTUYECKOHN Cpelie; IBHXKEHUE
HEOECHBIX TEJI, DBOJIIOLMIO 3BE3] H
Bcenennoi;

3.3 BIaJieHHE 3aKOHOMEPHOCTSAMH,
3aKOHAMH W TEOpUsMH  (3aKOH
BcemupHoro tsarorenus, [, II u III
3aKoHbI HpIOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW  DHEpPruH,  3aKOH
COXpaHEHUS WMIYJbCa, TPUHIIHII
CYTEePIIO3UIIHI CHII, TPUHIIATL
PaBHOIIPABHOCTH HWHEPIUATBHBIX
CHUCTEM  OTCYE€Ta;  MOJIEKYJSPHO-
KHHETHYECKYI0 TEOPHUIO CTPOCHHS
BEILIECTBA, ra30BbIE€ 3aKOHBI, MEPBbIi
3aKOH TEPMOJIMHAMHUKHU; 3aKOH
COXpaHEHHUs SJIEKTPUUYECKOro 3apsija,
3akoH Kynona, 3akoH Owma s
ydyacTka 1enu, 3akoH Owma s
MOJTHOM 3JIEKTPUYECKOMN IeNH, 3aKOH

Jxoyns - Jlena, 3aKOH
AJIEKTPOMArHUTHON MHAYKIMU, 3aKOH
COXpaHEHUSA SHEpIuu, 3aK0H
MPSAMOJIMHEHHOTO  PacpOCTPaHECHUS
CBETa, 3aKOH OTPAKECHUS CBETA,
3aKOH TIPEJIOMIICHUSI CBETa; 3aKOH
COXpaHEHUSA SHEpIuu, 3aKOH
COXpaHEHUS UMITYyJIbCa, 3aKOH

COXpaHEHMS 3JIEKTPHUUECKOro 3apsia,
3aKOH COXPaHEHHs MaCCOBOTO YHCIIA,
[IOCTYIaThI bopa, 3aKOH
PaIMOaKTUBHOTO pacmaja);

3.4 chopMHUPOBAHHOCTH COOCTBEHHOM
NO3WIIMM 10  OTHOUICHHIO K
¢buznyeckoi uHpopManuy,
MOJTY9aeMOi M3 pa3HbIX HCTOYHHUKOB,
YMEHUH HCHOJB30BaTh LU(POBEIE
TEXHOJIOTUU TSt TIOMCKa,
CTPYKTYpUPOBaHUS, WHTEpPIpPETANU
U TIPEJICTaBJICHUS YIeOHOW U HAyIHO-
nomnysnsipHoit uudopmaumy;

3.5 c(hOpMUPOBAHHOCTH




MpeICTaBICHUI 0 METOIax
MOJIy4EHUs HAyYHBIX
ACTPOHOMHUYECKUX 3HAHUM;

Ymenus

V.1 chopMUPOBAaHHOCTh  yMEHHI
pacrio3HaBaTh (pU3MUYECKUE SBICHHS
(mportecchl) M OOBSICHATH HMX Ha
OCHOBE M3Y4YEHHBIX 3aKOHOB:
paBHOMEpPHOE M PaBHOYCKOPEHHOE
MIPSMOJIMHEMHOE JIBHWKECHUE,
cBOOO/IHOE TaJeHue Tell, ABM)KEHUE
1o OKPY>KHOCTH, WHEPIIUS,
B3aMMO/ICIICTBHE Tel, KojieOaTeIbHOe
IBUKEHHME, PE30OHAHC,  BOJIHOBOE
newkenue; auddysus, 6poyHOBCKOE
IBUXKEHHUE, CTPOEHHUE J>XKUIKOCTEH H
TBEPABIX TeJl, U3MEHEHHE 00beMa Tel
IIpM  HarpeBaHuM  (OXJIAXKIEHUM),
TEIJIOBOE paBHOBECHE, MCIIAPEHUE,
KOHJICHCAaIIUs, IIaBJICHUE,
KpUCTAILTU3AIIUS, KHUIIEHHE,
BJIQXKHOCTh BO3/AYXa, CBS3b CpeAHEi
KMHETUYECKOM DHEPIMM TEIIOBOTO
JIBUKEHHUSI MOJIEKYJ € aOCOJIIOTHOM
TEMIIEpaTypOu, [IOBBILLIEHUE
JaBJICHUA ra3a MpU €ro HarpeBaHUU B
3aKpBITOM COCYyZE€, CBSI3b MEXIY
nmapaMeTpamMl COCTOSIHMSI Tra3a B
u30IIpoleccax; d3JeKTpU3anus Ted,

B3aHMOJICIICTBUE 3apsiaoB,
HarpeBaHUE TMPOBOJHUKA C TOKOM,
B3aMMO/ICHCTBHUE MAarHuToB,
BHGKTpOMaI‘HI/ITHa}I I/IH,Z[yKI_[I/IH,

JeiicTBE MAarHUTHOTO TOJSI  Ha
MPOBOJAHUK C TOKOM W ABMKYIIMHACS
3aps, AJEKTPOMAarHUTHBIE
KoJieOaHus u BOJIHBI,
NPSIMOJIMHEIIHOE ~ paclpocTpaHeHHe
CBETa, OTPAXKEHUE, MPEIOMIICHHE,
uHTepdepeHus,  AUPpaknus "
MOJIApU3alsl  CBETa,  JIUCHEPCUS
cBera; (hoTodnekTpuueckuii 3P dexr,
CBETOBOE JIaBIIEHUE, BO3ZHUKHOBEHHUE
JIMHENYaToro CIIEKTpa aToma
BOJIOpOJA, €CTeCTBEHHAs u
HCKYCCTBEHHAs paJ0aKTUBHOCTE;

V.2 yMeHHe YUYUTHIBATH TPAHUIIBI
MIPUMEHECHUS M3YYEHHBIX
(bu3MUECKUX MOJIENCH: MaTepraibHas
TOYKa,  MWHEpUUalbHas  CUCTeMa
OoTCYeTa, HWICATbHBIA Ta3; MOJeNu
CTPOCHUS Ta30B, JKUJIKOCTEH U




TBEPJIBIX Tel, TOYCUHBIN
ANEKTPUYECKUN  3apsia,  saepHas
MOJIeNIb aToMa, HYKIIOHHAas MOJIENb
aTOMHOIO0  fAapa IpU  pELICHUHU
(bU3UYEeCKUX 3a71a4,

V.3 BnageHue OCHOBHLIMU METOJAMHU
HAYYHOTO MO3HAHUS,
HCIIOJIb3YCMbIMU B (bmmce:
MPOBOJIUTH TIPSIMBIE W KOCBCHHBIC
HU3MCPCHUA q)HSI/IquKI/IX BCJINYHH,
BBIOMpas ~ ONTHUMAJIBHBIH  CIIOCOO
HU3MCPCHUA U HCIIOJIb3Yysd HU3BCCTHBIC
METOABl  OIEHKH  IOTPEUIHOCTEH

U3MEPEHUI, IIPOBOAUTH
HCCIIeI0BaHEe 3aBUCUMOCTEN
¢busnuecKux BEJIMYUH C
HCIIOJIb30BaHUEM IIPSIMBIX

U3MEpeHUl, OOBSCHATH MOJyYCHHBIC
PE3YNbTAThI, UCTIONB3YS (PU3NUECKUE
TEOPHH, 3aKOHBI U MTOHATHS, U JeJIaTh
BBIBOJBI; co0Ir01aTh npaBuIia
0€30IMacHOTO Tpyia MPH MPOBEIACHUN
UCCIICIOBAaHU B paMKax ydeOHOro

IKCIIEPUMEHTA u y4eOHO-
HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTHU C
UCTIOJIh30BaHUEM U POBBIX
U3MEPUTEIIBHBIX YCTPOMCTB u

J1ab0paTOPHOTO 000PYIOBAHMUS;

Y.5 chopMUPOBAHHOCTh  YMEHHUS
MPUMEHSTh MOJy4YeHHbIE 3HAHUS IS
OOBSICHEHUS YCIOBHM NPOTEKaHUS
¢bu3znyeckux SBICHUM B IpUpone U
JJIA IMPUHATHA MPAKTUYCCKUX
pElICHUT B TOBCEIHEBHOM IKU3HU
Ui o0ecrieueHus: 0€30MacHOCTH TIPH
oOparieHuu ¢ OBITOBBIMHU NPUOOpaMU
U TEXHUYECKMMHU  YCTPOHCTBAMH,
COXPaHEHHUS 310POBbsI M COOJIIOIEHUS
HOPM JKOJIOTUYECKOTO TOBEACHHS B
OKpY>Kalolleu cpere;

V.7 yBEepeHHOE  HCIOJIb30BaHUE
3aKOHOB U 3aKOHOMEPHOCTEH mpH
aHanmu3e (QU3MUECKUX SBICHUH U
MIPOLIECCOB;

V.8 pa3BuTHE YMEHUH KPUTHUYECKOTO
aHaIM3a MmoJrydaeMoil HH(GOPMaIIHH;

OK 02
HUcnonb3oBathb

COBpPCMCHHBIC CpCACTBA

IIOMCKa, aHajin3a

UHTEpIIpETALuU
nHpopmaruu

n

n

JINYHOCTHBIE

JI.1 OCO3HAHHE
00y4aromuMHUCs POCCUICKON
rpakAaHCKOW UJACHTUYHOCTH;
J1.2 TOTOBHOCTbD K
CaMOpPa3BUTHIO,

3Hanus

3.4 copMUPOBAHHOCTH COOCTBEHHOM
MO3UIMM  TO0  OTHOWIEHUI0 K
buzmvecKoit nHpopmanuu,
MOJIy4aeMOU U3 pa3HbIX UCTOYHHKOB,
YMEHUH HCHOJBb30BaTh IH(POBHIC




nH(pOpMaIMOHHBIC

TEXHOJIOTUHU JJISL
BBITTOJTHEHUSI 3a7a4
npodheccCuoHATBLHOM
JIeSATEIbHOCTH;

CaMOCTOATENLHOCTH n
CaMOOTIPE/ICIICHUIO;

JI.3 Hajguume MOTHUBAIIUU K
OOy4YeHHIO U JIMYHOCTHOMY

Pa3BUTHIO;
J1.4 LIEJICHAPABJIEHHOE
pa3BUTHE BHYTpPEHHEH

MMO3UIIMHU JIMYHOCTHU Ha OCHOBC
AYXOBHO-HPAaBCTBCHHBIX

LIEHHOCTEN HapoA0B
Poccutickoit ®denepanuu,
HUCTOPUYECKUX U
HAIlMOHAJIbHO-KYJIBTYPHBIX
Tpaguuuii,  (GopMupoBaHue
CHUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYILIHOHHOIO
MHUPOBO33pPEHHU,
IIPABOCO3HAHUS,
DKOJIOTUYECKOM  KYJBTYPBI,

CIIOCOOHOCTH CTaBHUThH IIEIU U
CTPOUTH KU3HCHHBIE TIAHBI.
MeTanpeameTrHbie

M.1 OCBOCHHEIC
00yJaronuMuUCs
MEXIPEIMETHBIE TOHITHS U
YHUBEPCATbHBIC ydeOHbIe
JEUCTBUS (perynsITHBHBIE,
IO3HAaBaTEeNIbHEIE,
KOMMYHHUKaTHBHBIE);

M.2 CITOCOOHOCTD
HCIIOJB30BAHUS  OCBOCHHBIX
00yJaronuMuUCs
MEXIMPEIMETHBIX TOHITHH U
YHUBEPCATbHBIX y4eOHBIX
JIEUCTBUIT B MO3HABaTEIbHOM
U COUMAIBHOM  MpPaKTHUKE,
TOTOBHOCTD K
CaMOCTOSITEIIbBHOMY
TUTAHUPOBAHUIO u
OCYIIECTBIIECHUIO yaeOHOMU
NESTENIbHOCTH, OpraHU3aIuu
y4eOHOTO COTPYJAHHYECTBA C
MeIarOrMYeCKUMU
paboTHHKaMHU u
CBEpPCTHHKAMH, K yYacCTHIO B
MOCTPOCHUH
VHIUBUYAJIBHOMN
o0OpazoBarenbHON
TPACKTOPUH;

M.3 oBimazeHue HaBBIKAaMU

TEXHOJIOTUU TUIst TIOWCKa,
CTPYKTYpUPOBAHUS, HWHTEPIIPETALUN
U TIpe/ICTaBJICHUs y4eOHOW U HAYYIHO-
nomnyJsipHoit uHdopmaumy;

3.6 TOHMMaHHE HEOOXOIUMOCTH
MPUMEHECHHS JOCTUKCHUH (DU3UKU H
TEXHOJIOTUH Ui PalMOHAIBHOTO
MPUPOTOTIONB30BAHUS;

Ymenust

Y.l chopMupoBaHHOCTE  YMEHHIA
pacrio3HaBaTh (PU3HUYECKUE SBICHHS
(mporieccbl) W OOBSACHATH WX Ha
OCHOBE U3yUEHHBIX 3aKOHOB:
paBHOMEpPHOE M PABHOYCKOPEHHOE
MPSIMOJIMHEIHOE JIBI)KCHUE,
CBOOOAHOE TAJCHHME TEJ, ABIIKCHHC
o OKPYXKHOCTH, UHEPIHS,
B3aMMOJICHCTBHUE TEJ, KOJIeOATeThHOE
JIBUKCHHE, PE30HAHC, BOJIHOBOE
newkenue; auddysus, 6poyHOBCKOE
JIBUKCHHUE, CTPOCHUE JKUIKOCTEH W
TBEPIBIX Tell, U3MEHEHHE 00beMa Tel

IIpM  HarpeBaHuM  (OXJIAXKIEHUM),
TEIUIOBOE paBHOBECHUE, HCIIApEeHue,
KOHJIEHCalUs, IUIaBJICHUE,
KpHUCTaNIN3a1us, KHIIEHHE,

BJI&XKHOCTb BO31yXa, CBA3b CpeAHEH
KMHETUYECKOM HHEPruH TEIIOBOTO
JIBUKCHHSI MOJIEKYNT C a0COJIOTHOM
TeMIepaTypou, MOBBIILICHUE
JaBJICHUs Ta3a MPHU €ro HarPeBaHUU B
3aKpBITOM COCYyZlE, CBSI3b MEXIY
napamMeTpamMH COCTOSIHMS Ta3a B
U30IpoLeccax; dJJIeKTpU3anus Ted,
B3aUMOJICICTBHE 3apsI0B,
HarpeBaHue IMPOBOJHUKA C TOKOM,
B3aUMO/JIEICTBUE MarHuTOB,
ANEKTPOMarHuTHas WUHIYKIIHS,
JeCTBUE MAarHUTHOTO TONs  Ha
MPOBOJAHHUK C TOKOM U ABMXKYIIMHCS
3aps, 3JIEKTPOMAarHUTHBIE
KoJIeOaHus u BOJIHBI,
IPSIMOJMHENHOE  paclpoCcTpaHEHHE
CBETa, OTPAXKEHUE, MPEIOMIICHHE,
uHTephepeHys,  audpakuus  H
MoJIApU3alusl  CBETa,  JIUCHEPCUS
cBera; (orodaeKTpuueckuil 3¢dekr,
CBETOBOE J1aBJIEHUE, BO3HUKHOBEHHE
JIMHEWYaTOro CIIEKTpa aToma
BOJIOPO/JA, €CTeCTBEHHas U
HCKYCCTBEHHAsI paliOAKTUBHOCTb;

V.2 yMmMeHHe Y4YUTHIBaTh T'pPaHUILIbI
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y4eOHO-MCCIIeI0BATEIbCKOM,
IIPOCKTHOM M  COLMAJIBHOU
ESITENLHOCTH.

MIPUMEHEHUS H3YYCHHBIX
(bU3MYECKUX MOJIENCH: MaTepraibHas
TOYKA, WHEepIMagbHas cHucTeMa
OTCUETa, HICAILHBIA Ta3; MOJEIIH
CTPOCHUS Ta30B, JKUJIKOCTEH U
TBEPJbIX T, TOYEYHBIN
INCKTPUYCCKUNA  3apsif,  sAepHas
MOJIeJIb aToMa, HYKJIOHHas MOJEINb
aTOMHOTO  siIpa TIPH  PEIICHUH
(bu3nUecKux 3a/1ay;

V.3 BameHne OCHOBHBIMU METOIaMHU
Hay4HOT'O MMO3HaHMS,
HCIIOTh3YEMBIMH B busuke:
MPOBOJUTHh TIPSIMbIE W KOCBEHHBIE
U3MEpeHUsT (U3UYECKUX BEIUYHH,
BEIOMpass ~ ONTUMANIBHBIM  CHOCO0
W3MEPECHHUS M KCIOJb3YysS WU3BECTHBHIE
METOABbl  OIIEHKH  IOTrPEUIHOCTEH

U3MEPEHUI, IIPOBOAUTH
HUCCIIeI0OBaHEe 3aBUCUMOCTEN
¢buznuecKux BEJIMYUH C
HCIIOJIb30BaHUEM IIPSIMBIX

U3MEpEHUH, OOBSICHATh MOJy4YCHHbIE
pe3yIbTaThl, UCTIOJB3Ys (prU3NIECKHe
TCOpHH, 3aKOHBI U TOHATUSA, U ACJIATh
BBIBO/IbI; coOnonaTe  ImpaBuia
0e30macHOro Tpyja MpH MPOBEICHUN
UCCIIEIOBaHUI B paMKax Yyd4eOHOTo

HKCIEpPUMEHTA U yueOHo-
UCCIIEIOBATEIIBCKON JIEITEILHOCTH C
UCII0JIb30BaHUEM U PPOBBIX
U3MEPHTEIBHBIX YCTPOMCTB u

1a00paTOPHOTO 000PYAOBAHUS;

V.4 chopMUpPOBAaHHOCTL  yYMEHHS
peliaTh pacueTHbIC 3a/Jadyu C SBHO
3aIaHHONW  (PU3WYECKON  MOJIETBIO,
UCTOJNB3ysd (U3NYECKHE 3aKOHBI H
NPUHIUIBI;, Ha OCHOBE aHaln3a
YCIIOBHS 3a]auu BBIOUPATH
bu3NYeCKyl0  MOJENb,  BBIICIATH
¢usnyeckue BEIUYUHBI U (OPMYIIBL,
HEOOXOJUMBIE ISl €€  PEIICHHS,
MPOBOANTh pPAacyeThl W OIICHUBATH
pPEaTbHOCTh TOJIYYCHHOTO 3HAUYCHHS
(Gu3MUECKON  BENMYUHBI, pelIaTh
KayeCTBEHHBIC 3a/1a4M, BHICTpaWBas
JIOTHYECKHU HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYXIEHUM C OMOpo Ha
M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
1 (pU3UYECKUE SIBIICHHUS;

Y.5 chopMUPOBAHHOCTh  YMEHHUS
MPUMEHSTh TIOJYYCHHBIC 3HAHUS JUISI




OOBSICHEHUSI YCJIOBUM MPOTEKaHUs
(bu3nUecKuX SBICHUA B TPHUPONE U
TUISE NPUHSTUS MPAKTUYECKHUX
pELIEHHI B TOBCEIHEBHOM KU3HU
UIsi obecriedeHnsi O€30MacHOCTH TIPH
oOparieHnu ¢ ObITOBBIMHU IIpUOOpaMu
U TEXHUYECKUMHU YCTpOICTBamH,
COXPAHEHUS 3I0POBbSI I COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO IOBEACHHS B
OKpY>KalollEeH Cpere;

V.6 oBnaneHne yMEHHSIMU pabOTaTh
B IPYIIE C BHITOJTHEHUEM PA3THUUYHBIX

COLIMAIBHBIX pOJIEH, IUIAHUPOBATH
paboTy  rpynmel,  parHOHAIBHO
pacupenensiatb  JAeATEIbHOCTh B
HECTaHIapTHBIX CUTYaIUsX,
aJIeKBaTHO OLICHUBATh BKJIaJ]
KaKJOr0 M3 YYAaCTHHUKOB TpYIIbI B
pelienue paccMaTpuBaeMou
poOJIEMBI;

V.7  yBEepeHHOE  HCHOJIb30BaHUE

3aKOHOB M 3aKOHOMEpPHOCTEW TIpHU
aHanm3e (PU3MYECKHX SBICHUA U
MPOLECCOB;

V.8 pa3BuTHEe YMEHUH KPUTHIECCKOTO
aHaJmM3a moyyyaeMoi nHpopMaImm;

OK 03

[InanupoBats 1
pean30BbIBaTh
cOOCTBEHHOE
po¢eCCHOHAIBHOE 1
JUYHOCTHOE Pa3BUTHE,
IpeIpPUHUMATETbCKYIO
NEeSTENILHOCTh B
npodeCcCHOHATbHON
cdepe, UCTIOTB30BAThH
3HAHUS MO MPABOBOM U
¢uHaHCOBOM
IPaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYalUsX;

JIMYHOCTHBIE

JI.1 OCO3HaHHE
00yJaronMucs POCCUHCKON
rpak1aHCKOW UJAECHTUYHOCTH;

J1.2 TOTOBHOCTH K
CaMOpPa3BUTHIO,
CaMOCTOATENLHOCTH n
CaMOOTIPE/ICIICHUIO;

JI.3 Hajguume MOTHUBAIIUU K
OOy4YeHHIO U JIMYHOCTHOMY

Pa3BUTHIO;
J1.4 LIEJICHAPABJIEHHOE
pa3BHUTHE BHYTpPEHHEH

MO3UIMH JINYHOCTU Ha OCHOBE
JlyXOBHO-HPAaBCTBCHHBIX
LIEHHOCTEN HapoA0B
Poccutickoit ®denepanuu,
HUCTOPUYECKHUX U
HAIMOHAJIbHO-KYJIBTYPHBIX
Tpaguuuii,  GopMupoBaHue
CHUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYILIHOHHOIO
MHUPOBO33PEHU,
IIPaBOCO3HAHUS,

3Hanug

3.1 c(OPMHPOBAHHOCTH
MPEJCTABICHUA O POJIA U MECTe
¢buzukn U aCTPOHOMUU B
COBPEMEHHON  HAy4YHOM  KapTUHE

MHpa, O CHCTEMOOOpa3yroIel poiu
(GU3UKH B Pa3BUTHU ECTECTBEHHBIX
HayK, TCXHHUKHU 148 COBpeMeHHBIX
TEXHOJIOTHH, O BKJIaJ€ POCCUMCKUX U

3apyOeKHBIX  YYEHBIX-(QHU3UKOB B
pas3BuTHE HayKH; MOHUMAaHUe
¢buznyeckoi CYILIHOCTHU

HaO0JI0/1aeMBIX SIBICHUNA MHKPOMHPA,
MaKpoOMHUpa ¥ MEraMupa; MOHUMaHHUe
pOJIM aCTPOHOMHUHU B MPAKTHUECKOMN
JeSATeIbHOCTH YeJoBeKa u
JalbHENIIeM HAay4YHO-TEXHUYECKOM
pa3BUTHH, ponu ¢buzukn B
hopmMupoBaHUHT Kpyrosopa u
(byHKIMOHATBLHON IPaMOTHOCTH
YesioBeKa TUIS pelieHus
MPAKTUYECKHX 33/1a4;

3.3  BIaJeHHE 3aKOHOMEPHOCTSAMH,
3aKOHAMH W TEOpUsIMH  (3aKOH
BcemupHoro tsarorenus, [, II u III
3akoHbl HbI0TOHA, 3aKOH COXpaHEHHS

10




9KOJIOTHYECKON  KYJIbTYpBI,
CIIOCOOHOCTHU CTaBUTH IETU U
CTPOUTH KU3HEHHBIE TJIaHBI.
MeranpeamerHble:

M.1 OCBOCHHBIE
00yJarmuMucs
MEXIpPEIMETHbIE TOHITUS U
YHHUBEpCAIbHbIE yueOHbIe
neicTBUsS (perynsTUBHBIE,
MO3HABATEIIbHEIE,
KOMMYHHUKaTHBHbIE);

M.2 CIIOCOOHOCTH
UCIIOJIb30BAaHUS  OCBOEHHBIX
00ydJarmuMucs
MEXIPEIMETHBIX TMOHITHH U
YHHUBEPCATHHBIX y4eOHBIX
NEUCTBUII B IIO3HABaTEILHOU
U COLMAJIBHOW  IIPAKTHUKE,
TOTOBHOCTH K
CaMOCTOSITEIbBHOMY
TUTAHUPOBAHUIO u
OCYIIECTBIIECHUIO yaeOHOH
NESTENILHOCTH, OpraHU3aIuu
y4eOHOTO COTPYJAHHYECTBA C
MeAarorn4ecKuMu
paboTHHKaMHU u
CBEpPCTHHKAMH, K yYacCTHIO B
MOCTPOCHUU
VHIUBUYAJIBHOMN
o0OpasoBaTenbHON
TPACKTOPUH;

M.3 oBimazeHue HaBBIKAMU
yue0HO-HCCIIeI0BATELCKOMH,
MPOEKTHOM M  COLMAIbHOMN
NESTEILHOCTH.

MEXaHUYECKOU
COXpaHEHUs
CYTIEePITO3UITIHI

SHEpruu, 3aKOH
UMITyJIbCa, TPUHIUI

CHII, MPUHIIAI
PaBHOIIPAaBHOCTHU HMHEPIUATbHBIX
CUCTEM  OTCUETa;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOCHHS
BEIIIECTBA, ra30BbI€ 3aKOHBI, TIEPBHIN
3aKOH TEPMOJIMHAMHUKHU; 3aKOH
COXpAHEHUS JIEKTPUUYECKOTO 3apsja,
3akoH Kynona, 3akon Owma s
y4yacTka 1enu, 3akoH Oma s
IIOJIHOW DJIEKTPUYECKOM LIeNH, 3aKOH
JIxoyns - Jlenna, 3aK0H
3JEKTPOMArHUTHOW MHAYKLIMH, 3aKOH
COXpaHEHUS SHEpIuu, 3aKOH
MPSMOJIMHEHHOTO  paclpOCTPAHECHUS

CB€Ta, 3aKOH OTpPaXCHHA  CBCTA,
3aKOH NPCIOMIICHHA CBCTA, 3aKOH
COXpPAaHCHUA OHCpPTHH, 3aKOH
COXpaHCHUMA HMITYyJIbCa, 3aKOH

COXpaHEHMS 3JIEKTPHUUECKOro 3apsia,
3aKOH COXPAaHEHUs] MacCOBOI'0 YMCIA,
[IOCTYJIaThI bopa, 3aKOH
PaIMOaKTUBHOTO pacmaja);

3.4 chopMUPOBAHHOCTH COOCTBEHHOM
HO3MIIMM 10  OTHOUIEHHIO K
¢buznyeckoi uHopManuy,
MOJTy4aeMO# M3 pa3HbIX MCTOUYHUKOB,
YMEHUH HCHOJB30BaTh LHU(POBEIE
TEXHOJIOTUU s TIOUCKa,
CTPYKTYPUPOBaHUS, WHTEpPIpPETANN
U TIIpeCTaBlIeHUs yueOHOW U Hay4HO-
nomnysnsipHoit uHdopmamumy;

Ymenus

V.6 oBinageHne yMEHUSIMH pabOTaTh
B IPYIIIE C BHIMOJIHEHUEM Pa3IMYHbIX

COLIMAJIBHBIX  pOJIEH, IIaHUPOBATH
paboTy  Trpymmbl,  PaIMOHAIBLHO
pacnpenenarb  JAeATeIbHOCTh B
HECTaHAapTHBIX CUTYaIusX,
a/IeKBaTHO OIICHUBATH BKJIA]]
KaXJOr0 M3 YYaCTHUKOB TPYIIbI B
pelieHue paccMaTpuBaeMou
poOJIEMBI;

V.7  yBEepeHHOE  HCIOJIb30BaHUE

3aKOHOB M 3aKOHOMEpPHOCTEW TIpHU
aHanm3e (U3MYECKHX SBICHUA U
MPOLECCOB;

V.8 pa3BuTHEe YMEHUH KPUTHICCKOTO
aHaJmM3a nojyyyaeMon nHGpopMaImm;
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OK 04

O dexTuBHO
B3alMOJICHCTBOBATEL U
paboTaTh B KOJIJICKTUBE
¥ KOMaHJIe;

JIMYHOCTHBIE

JI.1 OCO3HaHHE
00yJaronMucs POCCUHCKON
rpak1aHCKOW UJACHTUYHOCTH;

J1.2 TOTOBHOCTH K
CaMOpPa3BUTHIO,
CaMOCTOATENLHOCTH u
CaMOOTIPE/ICIICHUIO;

JI.3 Hajguume MOTHUBAIIUU K
OOy4YeHHIO U JIMYHOCTHOMY

Pa3BUTHIO;
J1.4 LIEJICHAPABJIEHHOE
pa3BHUTHE BHYTPEHHEH

MMO3UIIHMHU JIMYHOCTHU Ha OCHOBC
AYXOBHO-HPAaBCTBCHHBIX

LIEHHOCTEN HapoA0B
Poccutickoit ®denepanuu,
UCTOPUYECKHUX u
HAIlMOHAJIbHO-KYJIbTYPHBIX
Tpaauiui,  GOpMHUpPOBAHUE
CUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYIMIIMOHHOI'O
MHUPOBO33PEHUS,
IIPaBOCO3HAHUS,
DKOJIOTUYECKOM  KYJBTYDBIL,

CIIOCOOHOCTH CTaBHUThH LU U
CTPOUTH KU3HCHHBIE TIAHBI.
MeTanpeameTrHble

M.1 OCBOCHHEIEC
00yJaronuMuUCs
MEXIPEIMETHBIE TOHITHSI U
YHUBEPCATbHBIC ydeOHbIe
JEUCTBUS (perynsITUBHBIEC,
IO3HAaBaTEeIbHEIE,
KOMMYHHUKaTUBHBIE);

M.2 CITOCOOHOCTD
HCIIOJB30BAHUS  OCBOCHHBIX
00yJaroIuMHUCs
MEXIMPEIMETHBIX TOHITHH U
YHUBEPCATbHBIX y4eOHBIX
JIEUCTBUIT B MO3HABaTEIbHOM
U COUMAIBHOM  MpPaKTHUKE,
TOTOBHOCTD K
CaMOCTOSITEIIbBHOMY
TUTAHUPOBAHUIO u
OCYIIECTBIIECHUIO yaeOHOMU
NESTENIbHOCTH, OpraHU3aIluu
y4eOHOTO COTPYJAHHYECTBA C
MeJarOrMYeCKUMU
paboTHUKAMHU "

3HaHuna

3.2 BHaJeHHE OCHOBOIIOJIATAIOIIMMU
bU3nIeCKUMHU MOHATHIMHU n
BEJIMYMHAMHU,  XapaKTePU3YIOIIUMHU
(bu3MvIecKre MPOIECChHl (CBI3aHHBIMU
c MEXaHUYECKHM JIBUOKCHUEM,
B3aUMOJIECHCTBUEM T,
MEXaHUYCCKMMHU  KOJICOaHUSIMH U
BOJTHAMH;  aTOMHO-MOJICKYJISPHBIM
CTPOCHHEM BEIIECTBA, TEIJIOBBIMU
mporeccamM;  JJICKTPUYSCKUM |
MarHUTHBIM TOJISIMH, dJIEKTPUICCKIM
TOKOM, AJIEKTPOMArHUTHBIMU
KOoJICOaHHSIMH u BOJIHAMUY;
OIITHYECKHUMHU SIBJICHUSIMU
KBaHTOBBIMH SIBICHUSIMU, CTPOCHHEM
atoMma n aTOMHOTO snpa,
PaIMOaKTUBHOCTHIO); BIIaJICHHE
OCHOBOITOJIAral0IIUMH
ACTPOHOMUYECKUMH MMOHSATHSIMM,
MO3BOJISIIOIIMMU ~ XapaKTEepPHU30BaTh
MIPOIIECCHI, MIPOUCXOSIIIHE Ha
3Be37aX, B 3BE3QHBIX CHCTEMaX, B
MEXTAJIAKTUICCKOHN Cpelie; NBIKCHUE
HeOECHBIX TEJI, DBOJIIOLMIO 3BE3d U
Bcenennoi;

3.3 BlaseHHE 3aKOHOMEPHOCTIMH,
3aKOHAMHW U TEOpUsIMU  (3aKOH
BcemupHoro tsarorenus, [, II u III
3aK0HBI HbI0TOHA, 3aKOH COXpaHECHHS
MEXaHHYECKOH  DHEpPruH,  3aKOH
COXpaHEHUS WMIYJbCa, TPUHIIHII
CYTEPIIO3UIIHI CcuI, TPUHIIATT
PaBHOIIPABHOCTH HWHEPIUATBHBIX
CUCTEeM  OTCYETa;  MOJEKYJISIPHO-
KHHETHYECKYI0 TEOPHUIO CTPOCHHS
BEIIECTBA, a30BbIC 3aKOHBI, MEPBHIA
3aKOH TEPMOJIMHAMHUKHU; 3aKOH
COXPAaHEHHUS SJICKTPUUECKOTO 3apsija,
3akoH Kynona, 3akoH Owma s
ydyacTka 1enu, 3akoH Owma s
MOJTHOM 3JIEKTPUYECKOMN IeNH, 3aKOH

Jxoyns - Jlenna, 3aKOH
AJIEKTPOMArHUTHON MHAYKIMU, 3aKOH
COXpaHEHUSA SHEpIuu, 3aK0H
MPSAMOJIMHEHHOTO  PacpOCTPAHECHUS
CBETa, 3aKOH OTPAKECHUS CBETA,
3aKOH TIPEJIOMJICHUSI CBETA; 3aKOH
COXpaHEHUSA SHEpIuu, 3aK0H
COXpaHEHUS MMITYyJIbCa, 3aKOH

COXPAHCHUS IJICKTPHUYCCKOIO 3apsia,
3aKOH COXpaHCHHA MaCCOBOI'o 4uciia,
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CBEPCTHUKAMH, K YYaCTHIO B
MOCTPOECHUU
VHIUBUYyAJIBHOMN
o0Opa3oBaTeNnbHOI
TPaCKTOPHH;

M.3 oBiageHHE HaBBIKAMH
y4eOHO-MCCIIeI0BATEIbCKOM,
IIPOCKTHOM M  COLMAJIBHOU
eITEIbHOCTH.

MOCTYJaThI bopa, 3aKOH
PaZIMOaKTUBHOTO pacmaja);

3.4 copMUPOBAHHOCTH COOCTBEHHOM
MO3UIMM  TIO0  OTHOWIEHUI0 K
buzmvecKoit nHpopmanuu,
MOJIy4aeMOU U3 pa3HbIX UCTOYHHKOB,
YMEHHI HCIOJIb30BaTh IU(GPOBHIE
TEXHOJIOTUU TUTST MIOWCKa,
CTPYKTYpUPOBaHUS, HUHTEPIPETALNUN
Y TIPEJICTaBICHUS YIeOHOM U HAyYHO-
MONyJIIPHON MH(GOPMAITUH;

3.6 ToHMMaHuWe HEO0OXOIUMOCTHU
MPUMEHEHUSI JOCTUXKEHUM (DU3UKU U
TEXHOJIOTUH s PalMOHAILHOTO
MPUPOIONOIB30BAHUS;

YMmenust

V.4 chopMUpPOBAaHHOCTL  yYMEHHS
peliaTe pacueTHbIC 3a/Jayu C SBHO
3alaHHOW  (pU3MYecKOl  MOJEINbIo,
UCHoNb3ysl (U3MYECKHE 3aKOHBI H
NPUHIMITBI; HAa OCHOBE aHallu3a
yCIIOBUS 3a/1auu BBIOMpATh
(Gu3MYeCKyr0  MOJENb,  BBIICIATH
(bU3MYeCcCKre BEIMYUHBI U (HOPMYIIBI,
HEOOXOMUMBIE JUISI €€ PpelICHHUS,
MPOBOAUTh pAacyeThl U OILICHUBATH
PEATbHOCTh TOJTYYCHHOTO 3HAYCHUS
¢bu3nyecKkoil  BEJMYUHBI,  peliaTh
KaueCTBEHHBIC 3aJa4M, BBICTpauBas
JIOTUYECKH HENPOTHUBOPEUHUBYIO
LIETIOYKY PACCYXIEHUI C OMOpON Ha
M3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3UYECKUE SIBICHUS;

V.5 chopMUpPOBAaHHOCTL  yYMEHHS
MPUMEHSITh TIOJNy4YeHHBIC 3HAHUS JUIS
OOBSICHEHUSI YCIOBUH MPOTEKaHUs
(bu3nUecKuX SBICHUA B TPHUPONE U
TUISE NPUHSTUS MPAKTUYECKUX
pELIEHHI B TOBCEJHEBHOM KU3HU
UIsi obecriedeHusi O€30MacHOCTH TIPH
oOparieHnu ¢ ObITOBBIMH IIpUOOpaMu
U TEXHUYECKUMHU YCTpOICTBamH,
COXPAHEHUS 3I0POBbSI M COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO IOBEACHHS B
OKpY>KalollEeH Cpere;

V.6 oBnaneHne yMEHHSIMU pabOTaTh
B TPYIIIIE C BHIOJHEHUEM PA3TUIHBIX
COLIMAJIbHBIX ~POJIeH, TJIaHUPOBAThH
paboTy  Tpymmbl,  palUOHAIBHO
pacnpenenartb  JAeATeIbHOCTh B
HECTaHIapTHBIX CUTYaIUsX,
a/IeKBaTHO OIICHHMBATh BKJIAJ]
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KaXXI0ro M3 YYaCTHHUKOB TIPYIIBI B

pelienue paccMaTpuBaeMou
poOJIEMBI;
OK 05 JInuHOCTHBIE 3HaHus
OcymectBisath yctHyto | JI.1 oco3Hanue | 3.1 c(hOpMHUPOBAHHOCTH
u NUCbMEHHYIO | 0OYyUYaIOIIMMHUCS POCCUHCKOM | MPEACTaBICHUA O PpOIM U MeECTe
KOMMYHUKAIUIO Ha | TPaXXIaHCKON UICHTUYHOCTH; | QU3UKU " aCTPOHOMUU B
roCy1apCTBEHHOM J.2 FOTOBHOCTb K | COBpEMEHHOM  HAay4HOM  KapTHUHE
SA3bIKE Poccuiickoii | caMopa3BUTHIO, MHpa, O CHCTEeMOOOpa3yroIIel poau
@enepallii ¢ Y4ETOM | CAMOCTOSITEILHOCTH U | QU3UKH B Pa3BUTHH €CTECTBEHHBIX
0coOeHHOCTEH CaMOOIIPEICIICHUIO; HayK, TEXHUKH U COBPEMEHHBIX
COILIMAJIBLHOT'O u | JI.3 Hanuuue MOTHUBAIMM K | TEXHOJOTUM, O BKJIaJIe POCCUNUCKUX U
KYJIbTYPHOTO OOYYEHUI0O H JIMYHOCTHOMY | 3apyO€KHBIX  YYEHBIX-(ODH3UKOB B
KOHTEKCTA; Pa3BUTHIO; pa3BUTHE HAyKU; MMOHUMaHHE
J1.4 [eJIeHANpaBiIeHHOE | (PU3HUECKOM CYIIIHOCTH
pa3BuTHE BHYTPEHHEH | HAOMIOIaeMbIX SIBJICHUH MUKPOMHDA,

IMO3UIIHH JIMYHOCTHU Ha OCHOBEC
AYXOBHO-HPAaBCTBCHHBIX

IEHHOCTEHU HapoJ0B
Poccuiickoit ®denepanny,
HUCTOPUYECKHUX u
HAIlMOHAJIbHO-KYJIbTYPHBIX
Tpaauiui,  GOpMHUpPOBAHUE
CUCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYIMLHUOHHOTO
MHUPOBO33pEHUS,
MIPaBOCO3HAHUS,
DKOJIOTUYECKOM  KYJBTYDBIL,

CIIOCOOHOCTH CTaBHUThH LU U
CTPOUTH KU3HCHHBIE TIAHBI.
MeTanpeameTrHble

M.1 OCBOCHHEIE
00yJaronuMuUCs
MEXIPEIMETHBIC TIOHATHS W
YHHUBEpCAIbHbIE yueOHbIe
JIeNCTBUSA (perynsaTuBHBIE,
II03HABaTEIIbHBIE,
KOMMYHUKATHUBHEIE),

M.2 CIIOCOOHOCTH
HCIOJL30BAHUSA  OCBOECHHBIX
00yJarmuMucs
MEXIPEIMETHBIX TOHATHH W
YHHUBEPCATHHBIX yueOHBIX
JNEUCTBUII B IIO3HABaTEILHOU
U COLMAJIBHOW  IIPAKTHUKE,
TOTOBHOCTD K
CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO n
OCYIIIECTBIICHUIO y4eOHO
JESATeILHOCTH, OpTraHU3aluN

MaKpOMHUpa ¥ MEraMupa; MOHUMaHHUe
pOJM AaCTPOHOMHHM B TMPAKTHYECKOM
JeSTEeITbHOCTH YeJioBeKa "
JambHEHIIEM  HayYHO-TEXHHYECKOM
pa3BUTHH, poyn (0737041 B
¢dbopmupoBaHUU Kpyrosopa U
(byHKIMOHATLHON IpPaMOTHOCTH
YeJI0BeKa ISt pelieHus
MPAaKTUYECKHX 337134,

3.4 chopMUPOBAHHOCTH COOCTBEHHOM
MO3WIIMM  TI0  OTHOUICHHIO K
¢buznyeckoi uHpopManuy,
MOJTy4aeMO# U3 Pa3HBIX NCTOYHUKOB,
YMEHUH HCHOJB30BaTh LHU(POBEHIE
TEXHOJIOTUU TUIst TIOWCKa,
CTPYKTYpUPOBAHUS, HWHTEPIIPETALNUN
U TIpe/ICTaBJICHUs y4eOHOW U HAYYIHO-
nomnysnsipHoit uHdopmaumy;

3.6 T1OHMMaHHE HEOOXOIUMOCTH
MPUMEHEHHSI JOCTIOKEHUH (QU3UKU |
TEXHOJIOTUH Ui PalMOHAIBHOTO
MIPUPOJIOTIOIE30BAHHS,

Ymenus

V.6 oBnaneHne yMEHHSIMU palbOTaTh
B TPYIIIIE C BHIOJHEHUEM PA3TUIHBIX

COLIMAJIbHBIX ~POJIeH, TIaHUPOBAThH
paboty TPYIIIIEL, panuoHaIbHO
pacnpenenartb  JAeATeIbHOCTh B
HCCTAHIApPTHBIX CUTyalusIx,
a/IeKBaTHO OLICHUBATD BKJIaJ
Ka)XIO0r0 U3 YYaCTHUKOB IPYIIILL B
pelieHue paccmaTprBaeMoit
poOIEMBI;

V.7  yBEpEeHHOE  HCIOJIb30BaHUE

3aKOHOB M 3aKOHOMEPHOCTEH IpH
aHanu3e (pU3MYECKUX SIBIEHUH U
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y4eOHOTO COTPYJAHHYECTBA C
MeAarorn4ecKuMu
paboTHHKaMHU u
CBEpPCTHHKAMH, K y4YacCTHIO B
MOCTPOCHUU
VHIUBUYAJIBHOMN
o0OpazoBaTenbHON
TPaeKTOPUH;

M.3 oBimazeHue HaBBIKAaMU
yue0HO-HCCIIeI0BATENLCKOH,

MPOLECCOB;
V.8 pa3BuTHE YMEHUH KPUTHICCKOTO
aHaJIM3a MoJTyYyaeMol HHPOPMAIIHK;

MPOEKTHOM M  COLMAIBHOMN

JIESATEIbHOCTH.
OK 07 JIM4HOCTHBIE 3HaHus
CopeiicTBOBaTh J.1 oco3HaHue | 3.1 c(OPMHPOBAHHOCTH
COXpPaHEHUIO 00yJaroNMMHUCS POCCUHCKON | MPEJCTABICHUH O pOJIM W MeCTe
OKpYXKarollel  cpeapl, | TPAXKIaHCKONH UIACHTUIHOCTH; | PU3UKH u aCTPOHOMUU B
pecypcocOepekeHHIo, J1.2 TOTOBHOCTh K | COBpEMEHHOM  Hay4YHOM  KapTHUHE
NPUMEHSTh 3HaHUS 00 | CAaMOPa3BUTHIO, MHpa, O CHCTEMOOOpa3yroue poiu
U3MEHEHUU  KIMMAara, | CaMOCTOSITEIIbHOCTH U | GU3UKM B Pa3BUTHH €CTECTBEHHBIX
MPUHIUIIBI CaMOOTIPE/ICIICHUIO; HayK, TEXHUKA U COBPEMEHHBIX
OEpEKITUBOTO JI.3 HamuuMe MOTHMBAlMM K | TEXHOJIOTHH, O BKJIAJE€ POCCHICKUX U
IIPOU3BO/JICTBA, OOy4eHHIO U JIMYHOCTHOMY | 3apyO€XHBIX  yU€HBIX-(U3MKOB B
a3 pexTuBHO Pa3BUTHIO; pazBUTHE HAyKH; MMOHUMAaHHE
JIECTBOBATH B | JL4 [[eJICHANIPABICHHOE | PU3UYECKOM CYLIHOCTHU
Ype3BhIYANHBIX pa3BHUTHE BHYTpPEHHEH | HAOIIOJaeMBIX SIBIICHUNM MHUKPOMHPA,
CUTYaIUsX; MO3ULIMH JINYHOCTH Ha OCHOBE | MaKpOMHpPA U MEraMupa; MOHUMaHue

AYXOBHO-HPAaBCTBCHHBIX

LIEHHOCTEN HapoA0B
Poccutickoit ®denepanuu,
HUCTOPUYECKUX U
HAIlMOHAJIbHO-KYJIBTYPHBIX
Tpaguuuii,  (GopMupoBaHue
CHUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYNLUOHHOIO
MHUPOBO33PEHHU,
IIPABOCO3HAHUS,
DKOJIOTUYECKOM  KYJBTYDBIL,

CIIOCOOHOCTH CTaBHUThH IIEIU U
CTPOUTH KU3HCHHBIE TIAHBI.
MeTanpeameTrHbie

M.1 OCBOCHHEIC
00yJaronuMuUCs
MEXIPEIMETHBIE TOHITHS U
YHUBEpCAIbHBIC ydeOHbIe
JEUCTBUS (perynsITUBHBIEC,
IO3HAaBaTEeNIbHEIE,
KOMMYHHUKaTHBHBIE);

M.2 CITOCOOHOCTD
HCIIOJIB30BAHUS  OCBOCHHBIX
00yJarOIUMUCS

pOJIM aCTPOHOMHUHU B MPAKTHUECKOMN
NeSTeTbHOCTH YeloBeKa "
JalbHENIIeM Hay4YHO-TEXHUYECKOM
pa3BUTHH, ponun buzukn B
hopmMupoBaHUHT Kpyro3opa u
(byHKIMOHATHLHON IPaMOTHOCTH
YeloBeKa TUIS pelieHus
MPAKTUYECKHX 3a]1a4;

3.2 BlaJcHHUE OCHOBOIIOJIATaIOIIUMHU
buznyecKkuMu HOHSTUSIMU U
BEJIMYMHAMHU,  XapaKTePU3YIOIIUMHU
(bu3MvIecKre MPOIECChHl (CBI3aHHBIMU
C MEXaHHYECKUM  JBUKCHHEM,
B3aUMOJEUCTBUEM T,
MEXaHHYECKUMU  KOJCOAHUSIMU |
BOJIHAMU;  aTOMHO-MOJIEKYJIPHBIM
CTPOCHHEM BEIIECTBA, TEIJIOBBIMU
mpoueccamy;  JJIEKTPUYECKHUM U
MarHUTHBIM TOJISIMH, JJIEKTPUICCKIM
TOKOM, AIEKTPOMArHUTHBIMU
KOJICOaHUSIMH u BOJIHAMUY;
ONITUYECKUMU SBJICHUSIMU;
KBaHTOBBIMH SIBICHUSIMU, CTPOCHHEM
aToMa u aTOMHOTO a1pa,
PaIMOaKTUBHOCTHIO); BIIQJICHUE
OCHOBOIOJIaraloluMu
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MEXIPEIMETHBIX TOHIATHH W
YHHUBEPCAIbHBIX y4eOHBIX
NEUCTBUII B IIO3HABaTEILHOU

U COLMAJIBHOW  IIPAKTHUKE,
TOTOBHOCTb K
CaMOCTOSITEIEHOMY
IUTAHUPOBAHUIO u
OCYILIECTBIICHUIO y4eOHOi
NESITeIbHOCTH, OpraHU3alH
y4eOHOTO COTPYAHHUYECTBA C
He1arornyecKuMHu
paboTHHKaMuU u
CBEpCTHHKAMM, K YYacTHIO B
MOCTPOCHUHU
VHIUBUYyAJIbHOMN
o0Opa3oBaTeNnbHOI
TPaeKTOpUH;

M.3 oBiageHHE HaBBIKAMH
yue0OHO-HCCIIeIOBATELCKOMH,
MPOEKTHOM M  COLMAIBHOMN
JIEATETLHOCTH.

ACTPOHOMHUYECKUMH MMOHSATHSIMM,
MO3BOJISIIOIIMMHU  XapaKTepU30BaTh
MIPOIIECCHI, MIPOUCXOSIIIHE Ha
3B€3/1aX, B 3BC3JHBIX CHCTEMaX, B
MEXTAJIAKTUICCKOHN Cpelie; NBIKCHUE
HeOECHBIX TEJI, DBOJIIOLMIO 3BE3d U
Bcenennoi;

3.5 c(OPMHPOBAHHOCTH
MpEeICTaBICHUI 0 METO1ax
MOJTy4YEeHUs HAyYHBIX
ACTPOHOMHUYECKUX 3HAHUMU;

3.6 [mOHMMaHHE HEOOXOIUMOCTH
MIPUMEHEHHUSI TOCTHKCHUN (PU3HKH U
TEXHOJIOTUH  JJIsi  pallMOHAJIBHOTO
MIPUPOJIOTIONE30BAHUS;

YMmeHnus

V.2 ymMeHHe YyuYUTHIBaTh T'pPaHULIbI
MIPUMEHEHUS M3YYEHHBIX
(bU3MUECKUX MOJIENCH: MaTepraibHast
TOYKA, WHEepIMaabHas cucTeMa
OTCYETa, HACATBHBIM Ta3;, MOACIU
CTPOCHUS Ta30B, JKUJIKOCTEH H
TBEPJbIX T, TOYEYHBIN
INCKTPUYCCKUNA  3apsif,  sAepHas
MOJIeJIb aToOMa, HYKJIOHHas MOJEIb
aTOMHOTO  siIpa TIPH  PEIICHUH
(bu3nUecKuX 3a/1ay;

V.3 BazeHne OCHOBHBIMU METOIAMHU
Hay4HOT'O IMO3HAHUS,
HCIIOTh3YEMBIMH B busuke:
MPOBOJUTH TIPSIMbIE W KOCBEHHBIE
U3MEpeHUsT (U3UYECKUX BEIUYHH,

BEIOMpass ~ ONTUMANIBHBIM  CHOCO0
M3MEpPEHUsI U HCIOJIb3YysS H3BECTHBIE
METOABbl  OIIEHKH  IOTrPEUIHOCTeH
W3MEpPEHUH, MPOBOJUTH
HCCIIENOBAHUE 3aBUCUMOCTEN
(bU3UIECKUX BEJINYUH v
WCIIO0b30BAaHUEM MIPSIMBIX

U3MEPEHUH, OOBSICHATH TMOTyYCHHBIC
PE3yNbTaThI, UCTIONB3YS (PU3NUECKUE
TEOPHH, 3aKOHBI U TIOHSTHS, U JeTIaTh
BEIBO/IBI, coOroaaTh npaBuIia
0e30macHOTo TpyJa MpH MPOBEICHUN
UCCIICIOBAaHU B paMKax ydeOHOro
JKCIIEPUMEHTA u y4eOHO-
HCCIIEIOBATENLCKON NIeATEIHbHOCTH C
UCTIOJIb30BaHUEM U POBBIX
HU3MEPUTENIbHBIX YCTPOCTB u
abopaTOPHOTO 000PYIOBAHMUS;

Y.4  chopMUPOBAHHOCTh  YMCHHUS
pemarh pacueTHhIE 3aJa4ll C SIBHO
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3aJaHHOW  (PU3UYECKON  MOJIENBIO,
UCTIONB3Ysl (DU3HUECKHUE 3aKOHBI H
NPUHIMIIBI; HAa OCHOBE aHallu3a
YCIIOBUS 3a/1aun BEIOMpATH
¢bu3nyecKyr0o  MOJENb,  BBIICNATH
¢dusnyeckue BEIUYUHBI U (OPMYIIBL,
HEOoOXOIUMBIE [UISI €€ pelIeHHUS,
MPOBOANTh pAacyeThl W OIICHUBATH
pPEAIbHOCTh TMOJYYEHHOTO 3HAYEHUS
(Gu3MYECKON  BENMYUHBL,  pelIaTh
KaueCTBEHHbIE 3aJauyM, BHICTpauBas
JIOTUYECKHU HEMIPOTHUBOPEUHBYIO
LIETIOYKY PACCYXIEHUIM C OMOpo Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (pU3UYECKUE SIBIICHHUS;

Y.5 chopMUPOBAHHOCTh  YMEHHUS
MPUMEHSTh MOJy4YeHHbIE 3HAHUS IS
OOBSICHEHUSI YCJIIOBUU MPOTEKAHUS
bu3nuecKux SBICHUA B TPHUPONE U
TUISE NPUHSTUS MIPAKTUYECKUX
pELIEHHI B TOBCEIHEBHOM KU3HU
UIsi obecriedeHusi 0€30MacHOCTH TIPH
oOparieHnu ¢ ObITOBBIMH IIpUOOpaMu
U TEXHUYECKHMHU YCTpOICTBamH,
COXpaHEHHMS 3/10pOBbS 1 COOIOACHUS
HOPM 3KOJIOTUYECKOTO IOBEACHHS B
OKpY>Kalolleu cpere;

V.6 oBnaneHne yMEHHSIMU pabOTaTh
B TPYIIIIE C BBHITIOJHEHUEM PA3TUIHBIX
COLIMAJIbHBIX POJIeH, TJIaHUPOBAThH

paboty TPYIIIBI, paLroOHaIBHO
pacnpeneniaTte  JeSATEeNbHOCTh B
HCECTAaHIApPTHBIX CUTyalusIx,
aJICKBaTHO OLICHHUBATh BKJIa]
KaXJI0ro U3 Y4YaCTHUKOB TIPYIILl B
pemieHue paccmaTpuBaeMoit
poOIEMBI;

V.7  yBEpEeHHOE  HCIOJIb30BaHUE
3aKOHOB U 3aKOHOMEPHOCTEW mpu
aHanu3e (U3MYECKUX SBICHUM U
IIPOLIECCOB;

V.8 pazBuTHEe yMEHUN KPUTUUYECKOTO
aHaJIM3a MoJy9aeMoil HHpOpMaIIH;

K 1.8

BeimonHsTh
buzndecKuit aHaIu3
o0pa3moB u 1mpod B
MOJIEBBIX YCIOBUSX.

JIMYHOCTHBIE

JI.3 Hamuyme MOTHBAIUU K
OOy4YEeHUI0O H JIMYHOCTHOMY
Pa3BUTHIO;
MeTtanpeameTrHbie

M.2 CIIOCOOHOCTH
HCIOJL30BAHUSA  OCBOECHHBIX
00yJarmuMucs
MEXIPEIMETHBIX TOHITHH W

3HaHuna

3.2 BIIaJcHHE OCHOBONOJArarolIiMHu
bU3nIeCKUMHU MOHATHIMHU n
BEJIMYMHAMH,  XapaKTePU3YIOIIUMHU
(bu3MYeCcKre MPOIECChHl (CBI3aHHBIMU
c MEXaHUYECKHM JIBUOKCHUEM,
B3aUMO/ECHCTBUEM T,
MEXaHHUYCCKMMHU  KOJICOaHUSIMH U
BOJTHAMH;  aTOMHO-MOJICKYJISIPHBIM
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YHHUBEPCATbHBIX yu4eOHBIX
JICICTBUI B TI03HABATEJIHHOMU
U COUMAIBHOM  MpPaKTHUKE,
TOTOBHOCTH K
CaMOCTOSITEIbBHOMY

TUTAHUPOBAHUIO u
OCYIIECTBIICHUIO yaeOHOMH
NESTENIbHOCTH, OpraHU3aIluu
y4eOHOTO COTPYAHHYECTBA C
MeAarorn4ecKuMu

paboTHHKaMHU u

CBEPCTHUKAMH, K YYacCTHIO B
MOCTPOEHUH
VHIUBUYAJIBHOMN
o0OpazoBarenbHON
TPaCKTOPUU;

CTPOCHUEM BEIIECTBA, TEIIOBBIMHU
mpoieccam;  3JICKTPUYECKUM U
MAarHUTHBIM MOJISIMH, 3JIEKTPUYECKUM
TOKOM, 3IEKTPOMATHUTHBIMU
KoJIcOaHHSIMH u BOJIHAMUY;
ONTHYECKUMU SIBIICHUSIMU,
KBAaHTOBBIMU SIBJIEHUSIMU, CTPOCHHUEM
aToma u aTOMHOTO spa,
PaIOAKTUBHOCTHIO); BIIaJICHHUC
OCHOBOIIOJIararOIIUMH
ACTPOHOMHUYECKUMHU MMOHSTHSIMH,
MO3BOJISIIOIIMMHU  XapaKTepU30BaTh
MPOILECCHI, MIPOUCXOISIINE Ha
3Be37aX, B 3BE3JHBIX CHCTEMaX, B
MEKTaJJaKTUYECKOU cpejie; IBUKEHUE
HeOECHBIX TEJI, DBOJIIOLMIO 3BE3d U
Bcenennoi;

3.3 BlaseHUHE 3aKOHOMEPHOCTIMH,
3aKOHAMH W TEOpUsMH  (3aKOH
BcemupHoro tsarorenus, [, II u III
3aKoHbI HpIOTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKOW  DHEpPruu,  3aKOH
COXpaHEHUS HMIYJbCa, MPUHIINII
CyNEepHo3ULINU CHII, MPUHIIAI
PaBHOIIPAaBHOCTHU HMHEPIUATbHBIX
CUCTEM  OTCUETa;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOCHHS
BEIIIECTBA, ra30BbI€ 3aKOHBI, TIEPBHIN
3aKOH TEPMOJIMHAMHUKHU; 3aKOH
COXPAHEHUS JIEKTPUUYECKOTO 3apsja,
3akoH Kynona, 3akon Owma s
y4yacTka 1enu, 3akoH Oma s
IIOJIHOW DJIEKTPUYECKOM LIeNH, 3aKOH
JIxoyns - Jlenna, 3aK0H
3JEKTPOMArHUTHOW MHAYKLIMH, 3aKOH
COXpaHEHUS SHEpIuu, 3aKOH
MPSIMOJIMHENHOTO  PacpOCTPAHECHUS

CBETa, 3aKOH OTpPAXCHHUS CBETa,
3aKOH TIPEJIOMIICHHUS CBETa; 3aKOH
COXpaHCHHSI SHEPIHUH, 3aKOH
COXpPAaHCHUA HUMITYyJIbCa, 3aKOH

COXPAaHEHHUS 3JIEKTPUUYECKOTO 3apsija,
3aKOH COXPaHEHUS] MAacCCOBOT'O YMCIIA,
MOCTYJaThI bopa, 3aKOH
PalMOaKTUBHOTO pacraja);

Ymenus

V.6 oBinazeHne yMEHUSIMH pPabOTaTh
B IPYIIIE C BHINOJHEHUEM PA3IUUHbBIX

COLIMAIBHBIX pOJIEH, IUIAHUPOBATH
paboTy  Tpymmbl,  PaIMOHAIBLHO
pacnupeacisiTb ACATCIIbHOCTD B
HECTaHJAPTHBIX CUTYaIHsX,
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aJIeKBaTHO OLIEHUBATh BKJIaJ
K&XIO0r0 U3 YYaCTHUKOB TPYIIBI B
perieHue paccMarpruBaeMoin
poOIEMBI;

V.7  yBEepEeHHOE€  HCIOJIb30BaHUE
3aKOHOB M 3aKOHOMEpPHOCTEW IIpHU
aHanu3e (U3MYECKUX SBICHUM U
MponeccoB;

V.8 pa3BuTHE YMEHHI KPHUTHYECKOTO
aHaJIM3a Mory4aeMoil nHdopmarmu;

IIK 2.5

Hcmons30BaTh
CIICIIHATbHBIC
Tre0JIOTMYECKHE
npubopHI u
WHCTPYMEHTHI,
npeJAHa3HaYeHHbIe s
pemieHust 3a1a4 Mmoucka

u pa3BelKu
MECTOPOXKIACHU,
BBITIOJTHATH uX
HCCIICIOBAHNUE,

MOBEPKH U FOCTUPOBKY

JINYHOCTHBIE

JI.3 Hajguume MOTHUBAIIUU K
OOy4YeHHIO U JIMYHOCTHOMY
Pa3BUTHIO;

MeranpeamerHble

M.2 CIOCOOHOCTh
UCTIOJIb30BaHUSI  OCBOCHHBIX
00yJaronuMucs
MEXIIPEIMETHBIX MOHATUH MU
YHUBEPCAIbHBIX y4eOHBIX
NEUCTBUII B IIO3HABaTEILHOU
U COLMAJIBHOW  IIPAKTHUKE,
TOTOBHOCTb K
CaMOCTOSITEIEHOMY
IUTAHUPOBAHUIO u
OCYIIIECTBIICHUIO y4eOHO
NESITeIbHOCTH, OpraHU3alH
y4eOHOTO COTPYAHHUYECTBA C
He1arornyecKuMHu
paboTHHKaMuU u
CBEpCTHMKAMHM, K YYacTHIO B
MOCTPOCHUHU
VHIUBUYyJIbHOM
o0Opa3oBaTeNnbHOI
TPaeKTOpUH;

3Hanusa

3.3 BIaJieHHE 3aKOHOMEPHOCTSAMH,
3aKOHAMH W TEOpUSMH  (3aKOH
BcemupHoro tsarorenus, [, II u III
3aKOHbI HpI0TOHA, 3aKOH COXpaHEHUS
MEXAaHUYECKOW  DHEpPruu,  3aKOH
COXpaHEHUS HMIYJbCa, MPUHIIMNII
CYTIEPITO3UITIHI CHII, MIPUHITATT
PaBHOIIPABHOCTH HWHEPIUATBHBIX
CUCTEM  OTCYE€Ta;  MOJIEKYJSPHO-
KHHETHYECKYI0 TEOPHIO CTPOCHHS
BEILIECTBA, ra30BbIE€ 3aKOHBI, MEPBbII
3aKOH TEPMOIMHAMHUKHU; 3aKOH
COXpaHEHHUs SJIEKTPUUYECKOro 3apsija,
3akoH Kynona, 3akoH Owma s
ydyacTka 1enu, 3akoH Owma s
MOJTHOM 3JIEKTPUYECKOM IeNHu, 3aKOH

Jxoyns - Jlenna, 3aKOH
AJIEKTPOMArHUTHON MHAYKIMU, 3aKOH
COXpaHEHUSA SHEpIuu, 3aK0H
MPSAMOJIMHEHHOTO  PacpOCTPaHECHUS
CBETa, 3aKOH OTPAKECHUS CBETA,
3aKOH TIPEJIOMIICHUSI CBETa; 3aKOH
COXpaHEHUSA SHEpIuu, 3aK0H
COXpaHEHUS UMITYyJIbCAa, 3aKOH

COXPAHCHUS SJICKTPHUYCCKOI0 3apsia,
3aKOH COXpaHCHHA MaCCOBOI'o 4ucia,

[IOCTYIaThI bopa, 3aKOH
PaIMOaKTUBHOTO pacmasa);

3.5 c(OPMHPOBAHHOCTH
MpeICTaBICHUI 0 METOIax
MOJTy4eHUS HAyYHBIX
ACTPOHOMHUYECKUX 3HAHUMU;

3.6 ToHMMaHuWe HEO0OXOIUMOCTHU
MPUMEHEHUSI JOCTUXKEHUN (DU3UKU U
TEXHOJIOTUH s PalMOHAILHOTO
MPUPOIONOIB30BAHUS;

YMmenust

V.5 chopMHUpPOBAaHHOCTL  yYMEHHS

MIPUMEHATh MOJIYYCHHBIC 3HAHUS IS
OOBSICHEHUSI YCJIOBUM MPOTEKaHUs
(bu3MUeCKUX SBICHUN B TPHUPONE U
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TUISE NPUHSTUS MIPAKTUYECKUX
pELIEHHI B TOBCEJHEBHOM KU3HU
UIsi obecriedeHnsi OE30MacHOCTH TIPH
oOparieHnu ¢ ObITOBBIMH IIpUOOpaMu
U TEXHUYECKHMHU YCTpOICTBamH,
COXPAHEHUS 3I0POBbSI 1 COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO IOBEACHHS B
OKpY>KarollEeu Cpere;

V.6 oBnaneHne yMEHHSIMH pabOTaTh
B IPYIIE C BHITOJTHEHUEM PA3THUUYHBIX
COLIMAJIbHBIX ~POJIeH, TJIaHUPOBAThH

paboty TPYIIIBI, paLrOHaIBHO
pacnpeneniaTte  JeSATEeNbHOCTh B
HCECTAaHIApPTHBIX CUTyalusIx,
aJICKBaTHO OLICHHUBATh BKJIa]
KaXJI0ro U3 Y4YaCTHUKOB TIPYIILl B
pemieHue paccMaTpuBaeMoit
poOIEMBI;

V.7 yBEepeHHOE  HCIOJIb30BaHUE
3aKOHOB M 3aKOHOMEpPHOCTEW TIpHU
aHanm3e (U3MYECKHX SBICHUA U
MPOLECCOB;

V.8 pa3BuTHEe YMEHUH KPUTHICCKOTO
aHaJmM3a nojyyyaeMon nHGpopMaIvm;
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2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEIMETA

2.1 O0bem yueOHOro npeaMeTa U BUAbI y4eOHOH padoThl

Bup yueOHoii padoTbl

0O0BeM B yacax

YyeOHasi HATPY3KA 00YYAKOIIMXCS

117

B TOM 4YMCJIC:

JIEKLUHU, YPOKH, CEMUHAPbI 97
J1a00paTOPHBIE 3aHITHS 20
U3 HUX Npo(ecCHOHATBHO-OPUEHTHPOBAHHOE COJICPKAHNE 36

IIpome:xxyTounas aTrrecTaums B popme|2 cemecTp
¢ epeHIIMPOBAHHOTO 3a4eTa
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2.2 TemaTH4eCKHi IVIaH U cOAepKaHue Y4eOHOro npeamera « Puznka

HaumeHoBanue Conep:xxanue ydyeOHOro marepuaja (0CHOBHOe H MpPodeccHOHAIBLHO-OPUEHTHPOBAHHOE), Oo0bem Koabi
pa3/iesioB M TeM JIa0opaTopHble M MPAKTHYECKHE 3aHATHS, MPUKJIAJTHOH MOAYJ/Ib 4yacosB KOMIeTEeH Ui,
¢GopmupoBanu
10 KOTOPBIX
CImocoo0cTByeT
3J1eMeHT
NPOrpaMMblI
1 2 3 4
1 cemectp
Paszgen 1. Hayunblii MeTO MO3HAHKS TPUPOIBI 2
Tema 1.1. Conep:kanue y4eOHOro MaTepuasa
Qusuka — Hayka o | 1. 3aHsTHe C MpohecCHOHATEHO-OPUEHTHPOBAHHBIM CO/IEPIKaHUEM 2 OK 01
pupoie duznka — Hayka o npupoje. Haydunsle MeToAbI MO3HAHUS OKPYXKAOIIETO MUPA. DKCIIEPUMEHT B OK 02
¢usuke. MonenupoBanue (GU3MYECKUX SBICHUNA © MpoleccoB. HaydHble THIOTE3BL OK 03
®dusnueckue 3aKOHbI M TEOpUHM. Poimb M Mecro (u3MkH B (POPMHUPOBAHMM COBPEMEHHOM IIK 1.8
HAYYHOU KapTHHBI MUPA, B IIPAKTUYECKOM JEATENBHOCTH JIOMIEH. IIK 2.5
dusnka B mpodeccuu reosora
Bcero no reme: 2
Pa3zgen 2. Mexanuka 11
Tema 2.1. Coaeprxanue yueOHOro MaTepuaa
Kunemaruka 2. MexaHuueckoe ABUKEHHE U e€ro BUIbl. CKalsipHble U BEKTOPHBbIE (PM3NYECKUE BEITUYHHBI. 3 OK 01
OTHOCHUTEILHOCTL MeXaHu4yeckoro nBrxkeHus. Cucrema orcuera. CrocoObl OMUCAHUS OK 02
nemwxkenns. Tpaexropus. ITyte. Ilepememenne. PaBHOMepHOE NpPAMONMHEHHOE IBUKCHHE. OK 03
Cxkopoctb. MrHoBeHHass M CpefHssi CKOPOCTH. YckopeHue. lIpsMmonuHelHOE NIBHKEHHUE C
MOCTOSIHHBIM yCKOpeHHeM. JIBM)KEHHE C MOCTOSHHBIM YCKOPEHHUEM CBOOOJHOTO MaJeHUS
(1BMKEHHE TeJa MOJ YIJIOM K TOpHU30HTY). PaBHOMEpHOE NBHKEHHE TOYKH IO OKPYKHOCTH,
YIJI0Basi CKOPOCTb.
JlabopaTopHble 3aHATHS
3. JlaGoparopnas pabora Nel mnpodeccnoHaTbHO-OPUEHTHPOBAHHOTO  COAEPIKaHUS 2 OK 01
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«OmnpenenenHre MIOTHOCTA HEKOTOPBIX BEILIECTBY» OK 05
OK 04
I[IK 1.8
I1IK 2.5
Bcero no teme: 5
Tema 2.2. Coaeprxanue yueOHOro MaTepuaa
Jnnamuka 4. TIlpunuun otHocuTenbHOCTU ["anmwmies. 3akonsl HetoToHa. MHepUHMaIbHbIE CUCTEMBI OTCUETA. 2 OK 01
Macca tena. 3akoH BcemupHoro Tsrorenus. Cuina tspkectu. Bec Tena. Cuna ynpyroctu. 3akoH OK 02
I'yka. Tpenue. Bunbl Tpenust (MoKos, CKOJIbXEHUs, KaueHus). Cuiia TpeHwusl. OK 03
Bcero no reme: 2
Tema 2.3 Conep:kanue y4eOHOro MaTepuasa
3aKoHBI cOXpaHeHus | 5. VMmynbc MaTepualbHOM TOYKM (TeNa), CHCTEMBI MaT€pPHaJIbHBIX TOYEeK. VIMIyIbC CHIIBI U 2 OK 01
B MEXaHUKE M3MEHEHHE HUMITYJIbCca Teja. 3aKOH COXpaHeHHs uMIynbca. PeaktuBHOe nBmxeHue. Pabora OK 02
cunbl. MomHocTs cwibl. KuHeTnueckass SHeprusi MaTepualibHOW TOUYkH. Teopema 00 OK 03
U3MEHEHUU KHHETHYeCKOW »sHepruu. IloreHumansHas sHeprus. lloTeHunuanbHas >Heprus
ynpyro neopMUpOBaHHON MPYKUHBI. 3aKOH COXPaHEHUS MEXaHUYECKON YHEPTUH.
6. IIpoBepounast padora Ne 1 o pazaeny 2 «MexaHuKa» 2 OK 01
[TpakTrueckas paboTa Mo pereHuno 3a1a4 ¢ NpodecCHoHaTbHON HAITPaBICHHOCTHIO OK 02
OK 05
I[IK 1.8
11K 2.5
Bcero no teme: 4
Paznen 3 MonekynsipHas pu3HKa U TEPMOIMHAMUKA 28
Tema 3.1 Conep:kanue y4eOHOro MaTepuasa
MounekynsipHas 7. OCHOBHBIE TOJIOKEHHUSI MOJIEKYISPHO-KMHETHUECKOM TEOPUM M UX OIBITHOE 00OCHOBAHHE. 2 OK 01
busmka BbpoynoBckoe nBwkenue. Juddys3us. Cumabsl u d3HEPTUsS MEKXMOJEKYIIPHOTO B3aUMOJACHCTBUS. OK 02
OmnpeneneHre napaMeTpoB MOJIEKYJIbI: Macca, 00bEM, THaMeTp. OK 03
8. TennoBoe paBHOBecue. TemnepaTrypa u e€ usmepenre. Mojens uaeaabHoro raza. OCHOBHOE 2 OK 01
ypaBHEHHE MOJICKYJIIPHO-KMHETUYECKON TEOPUHU HICAIbHOTO ra3a. AGCONIOTHAs TeMIeparypa OK 02
KaK Mepa CpeIHe KUHETUYECKOM YHEPIrUM TEIJIOBOr0 ABMKEHUS YaCTHII rasa. OK 03
9. YpaBHEHUs COCTOSIHUSA MACAIBHOTO ra3a: ypaBHenue Kianeiipona, ypaBHeHnrne MeHeneena - 2 OK 01
Knaneiipona. 3akon JlanproHa. I'a3oBble 3akoHbl. M3o0mporecchl B HIEAJIBHOM Trase C OK 02
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MTOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe nmpeacTaBaeHue U30MPOIIECCOB. OK 03
OK 07
Bcero no teme: 6
Tema 3.2 Coaeprxanue yueOHOro MaTepuaa
OcHOBBI 10. TepmonnHamuueckas cucTemMa. BHYTpEHHSIA SHEPrusi TEPMOJMHAMHUYECKOW CHUCTEMBI. 2 OK 01
TEPMOJIUHAMUKHU BuyTpeHnHsis 3Heprusi 0AHOATOMHOI'O UJ€ATBHOTO Ta3a. 3aBUCUMOCTh BHYTPEHHEH SHEPTUU OT OK 02
YHCJIa CTeTIeHEeH cB000 bl MOJIEKYJIbI. CITOCOOBI M3MEHEHHSI BHYTPEHHEH SHEPTHH. OK 03
11. Buasl Temnonepenauu: TEIJIONPOBOJHOCTb, KOHBEKLHUS, UW3IydeHHUE. Y eNbHas 2 OK 01
TEIIOEMKOCTb BenlecTBa. Konm4ecTBO TEIIOTHI MPH TEIJIONEpeaaye. OK 02
YpaBHEHHE TEIJIOBOTO OanaHca. OK 03
JlnarpamMma (pa3zoBbIX IMEPEX0I0B.
12. TIlepBblii 3aKOH TepMOAMHAMUKH. IIpuMeHeHHE nepBOro 3akoHa TEPMOAMHAMUKH K 2 OK 01
n3omnporieccam. I'padudeckas nHTEprpeTarus padoThl ra3a. AquadaTHBIA Tporecc. Y paBHEHUS OK 02
[Tyaccona. Pabota B aquabatHoM mpoiiecce. OK 03
Pemenue 3amau ¢ mpodeccronanbHON HAMTPaBICHHOCTHIO I[IK 1.8
IIK 2.5
13. Bropoii 3akoH TepmMoauHamMuku. HeoOparuMocTh mporeccoB B mpupoje. TersoBbie 2 OK 01
MamuHbl. [I[puHIUNBL JeicTBUS TEIUIOBbIX MamuH. [IpeoOpazoBaHus 3HEPruud B TEILIOBBIX OK 02
mammHax. KIIJI TennoBor mammabl. [ukn Kapro u ero KIIJ[. Dxonormdeckue mpoOiemsl OK 03
TEIJIO9HEPTETUKU. OK 05
OK 07
14. Ilpoepounas pabora Ne 2 mo temam 3.1 «MonekynspHas ¢usukan, 3.2 «OCHOBBI 2 OK 01
TEPMOAVHAMUKU. OK 02
[TpakTrueckas paboTa Mo pereHuo 3aaa4 ¢ NpodecCHoHaTbHON HATPaBICHHOCTHIO OK 05
K 1.8
I1K 2.5
Bcero no teme: 10
Tema 3.3 Conep:kanue y4eOHOro MaTepuasa
ArperaTHble 15. TTapooOpa3oBanue u KoHAeHcalus. Buasl mapooOpasoBanusa. VcrmapeHue M KHIIEHHE. 2 OK 01
COCTOSIHUS 3aBHCUMOCTh TEMIIEPATyphl KUMEHUA OT JOaBjieHUsA. B3anmHbIe MpeBpamieHus XUJIKOCTEH U OK 02
BenlecTBa. Pasosbie | ras3os. [lonsTue HackieHHoro napa. CxxmkeHue ra3oB. Kputuueckoe qaBieHUs 1 KpUTHYECKast OK 03
MepPexX0/1bl Temreparypa. AOCOIIOTHAs BIAXHOCTh. Touka pockl. AGCONIOTHAS] BIQXKHOCTh HACHIIIEHHOTO

24




BOJISIHOTO Tapa MpH AaHHOM Temneparype. OTHOocUTeIbHAs BIaXKHOCTh Bo3ayxa. [Ipubopsl ans
OIpeJIeNIeHUs BIKHOCTH Bo3ayxa. [lcuxpomerpuyeckas Tabauia.

16. CpoiictBa xuakocteu. I[loBepxHOCTHOE HaTsDKeHUE. SIBIEHME CMaduBaHUS U HE 2 OK 01
cmaunBanusa. Kamwmsprocts. JlaBnenume Jlarumaca (maBieHwe TOJ — MCKPUBJICHHON OK 02
MTOBEPXHOCTHIO YKHIKOCTH) OK 03
17. Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPONHS CBOMCTB KPUCTAJIIOB. 2 OK 01
Kunkue kpucrtamibl. CoBpeMeHHble MaTtepuanbl. [ImaBinenue m kpucrtaumszanus. TenmoBoe OK 02
pacumpenue. KoapuuueHT nuHEHHOro pacmupeHus. YUYeT TEemIoBOr0 pacIIupeHusl. OK 03
OC0OEHHOCTH TETIJIOBOTO PACHTUPEHUS KUIAKUX TEll. I[IK 1.8
Pemienue 3a1a4 ¢ npodeccHoHaNbHON HAPABICHHOCTHIO 11K 2.5
JlaboparopHble 3aHATHSA
18. JlaGopatopHast pabora Ne2 mpodeccuoHaTbHO-OPUEHTUPOBAHHOTO  COJEpIKAHUS 2 OK 01
«OmnpeneneHre BIaKHOCTH BO3AYXa» OK 05
OK 04
K 1.8
I1K 2.5
19. JlaGoparopHass pabora Ne3 mpodeccrHoHaTbHO-OPUEHTUPOBAHHOTO  COJCPIKAHMS 2 OK 01
«Omnpenenenue kKod3pPUIMEHTA TOBEPXHOCTHOTO HATSKECHUS YKUIKOCTH OK 05
OK 04
IK 1.8
I1K 2.5
20. JlaGoparopHast pabota Ned mpodeccHOHATEHO-OPUEHTUPOBAHHOTO  COJEpIKAHUS 2 OK 01
«Omnpenenenue kodhPuireHTa IMHEMHOTO PACITUPESHHS OK 05
OK 04
K 1.8
I1K 2.5
Bcero no reme: 12
Pasznen 4 DnexkrpoauHamMuka 44
Tema 4.1 Coaeprxanue yueOHOro MaTepuaa
DJIeKTpOCTaTUKa 21. DnexTpuzanusa Teia. DJIEKTpUUYECKUU 3apsi. J(Ba BUAa SJIEKTPUYECKHX 3apsioB. 3aKOH 2 OK 01
COXPAaHEHHUs IEKTPUUYECKOro 3apsaaa. Bzanmonelictsue 3apsaoB. 3akoH KynoHa. OK 02
OK 03
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22. ToyeuHbIl ANEKTPUUECKUN 3apsaa. DIeKTprudeckoe noje. Hanpssk€HHOCTh AIEKTPUYECKOTO 2 OK 01
noJist. [IpuHIMT Cyneprno3uIMy IIEKTPUYECKHX noseld. PaboTa cuit 3IeKTpoCTaTH4ecKoro moJis. OK 02
[Torenrman. Paznocts noteHuuanoB. CBsi3b HANIPSYKEHHOCTH U HANIPSKCHUS. OK 03
23. IIpoBOAHMKM ¥ JAMIJEKTPUKUM B IJIEKTPOCTATUYECKOM moje. [luanekrpuyeckas 2 OK 01
MPOHUILIAEMOCTh. DJIEKTPOEMKOCTb. OK 02
OK 03
24. KonzaeHcaTop. OIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa. OHEPrus 3apsyKeHHOTO 2 OK 01
KoHJeHcaTtopa. CoelMHEHNs KOHIEHCATOPOB. OK 02
OK 03
25. TIpoBepounas padora Ne 3 o Teme 4.1 «DnekTpocTaTuka 2 OK 01
[TpakTrueckas paboTa Mo pereHuo 3a1a4 ¢ NpodecCHoHaTbHON HATPaBICHHOCTHIO OK 02
OK 05
K 1.8
11K 2.5
Bcero no teme: 10
Bcero 3a cemecTp: 51
2 cemMecTp
Tema 4.2 Conep:kanue y4eOHOro MaTepuasa
ITocTostHHBIM 26. DneKTpUYECKU TOK. YCIIOBUS CYILECTBOBAHUS AIEKTPUYECKOrO0 TOKA. VICTOUHMKM TOKa. 2 OK 01
anekTpuyeckuil Tok. | Cuna toka. [ToctossHHBIM Tok. Hampsokenwe. 3akon Oma Ui ydacTka Iend. DJIEKTPUIECKoe OK 02
ToKM B Pa3IM4HBIX | CONPOTHBIICHHE. YIENFHOE CONPOTUBIICHNE BEUIECTBA. DJIEKTPOHHAS MPOBOIUMOCTH TBEPIBIX OK 03
cpenax. METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJIJIOB OT TeMiiepatrypbl. CBEpXIpPOBOIUMOCTb.
27. llocnenoBaTelbHOE, MNapajlyIeIbHOE, CMEIIAHHOE COEAMHEHHE MHpoBOAHMKOB. ILIIyHT K 2 OK 01
ammiepmeTpy. Jlo6aBOYHOE COMTPOTHUBIICHHUE K BOIBTMETDY. OK 02
OK 03
28. DJIC u BHyTpEeHHEE COMPOTUBIICHNE HCTOYHUKA TOKa. 3aKkoH OMa JIJIsl OJTHOM (3aMKHYTOM) 2 OK 01
ANeKTpuyeckor nenu. 3akoH Oma J1s MOJHON LENHU ¢ HECKOJIBKUMHU MCTOYHMKaMH. TernnoBoe OK 02
neiicteue Toka. Pabora snekrpuueckoro Toka. 3akoH JDkoymsa - Jlenma. MomHOCTh OK 03
ANIEKTPUYECKOTO TOKA.
29. CemuHapcKoe 3aHATHE 110 TeMe TPO(eCcCHOHATEHON HAITPaBICHHOCTH 2 OK 01
KoHnTakTHas pasHOCTh oTeHIIMANOB. TepMoanekTpuuectBo. Tepmonapa. fBnenue Ilenbrhe. OK 02
OK 03
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OK 07

IK 1.8
I1K 2.5
30. DOnexkTpuyecKMii TOK B pacTBOpax M pacIulaBax »3JIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAS OK 01
Tyccoumranus. JIEKTPOIHU3. OK 02
OK 03
31. Dnektpudeckuil TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBIN pa3psia. MoHus. OK 01
[Tna3zma. DnexkTpudeckuil TOk B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB. OK 02
OK 03
32. TlonynpoBomnuku. CoOcTBEHHass M MpHUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB. OK 01
CaoiictBa p—n-niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI. OK 02
OK 03
JlaboparopHble 3aHATHSA
33. JlaGopatopHas pabora Ne5 mnpodeccHoHATBHO-OPUESHTHPOBAHHOTO  COACPKAHUS OK 01
«Omnpenenenre yaenbHOro CONPOTUBICHUS TPOBOJHUKA» OK 05
OK 04
K 1.8
I1K 2.5
34. JlabopatopHas padota Ne6 mpodeccrnoHaasHO-OpUEHTUPOBAHHOTO coaepxkanus «lIpoBepka OK 01
3aKOHOB I10CJIEI0BATENIBHOIO U MapaAJICIIbBHOTO COEAUHEHUN ITPOBOIHUKOBY OK 05
OK 04
IK 1.8
I1K 2.5
35. JlaGoparopHas pabora Ne7 mpodeccHOHaTbHO-OPUEHTHPOBAHHOTO  COJCPKaHMS OK 01
«Onpenenenue I/IC 1 BHYTPEHHETO CONPOTUBIICHUSI HCTOUHUKA TOKa» OK 05
OK 04
IK 1.8
I1K 2.5
36. JlaGopatopHas pabora Ne® mnpodeccuoHATBHO-OPUESHTHPOBAHHOTO  COACPKAHUS OK 01
«Omnpenenenue KII/[ narpesaresns» OK 05
OK 04
IIK 1.8
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IIK 2.5

37. JlaGopatopHas pabora Ne9 mnpodeccuoHATBHO-OPUESHTHPOBAHHOTO  COACPKAHUS 2 OK 01
«OmnpeneneHre 3MEKTPOXUMUYECKOTO YIKBUBAJICHTA MEIN» OK 05
OK 04
K 1.8
IIK 2.5
38. IlpoBepounas pabotra Ne 4 mo teme 4.2 «IloCTOSHHBIA JJIEKTpUYECKH TOK. TOKH B 2 OK 01
Pa3IMYHBIX CPEIAX». OK 02
[TpakTrueckas paboTa Mo pereHuo 3aaa4 ¢ NpodecCHoHaTbHON HATPaBICHHOCTHIO OK 03
K 1.8
I1K 2.5
Bcero no reme: 24
Tema 4.3 Conep:kanue y4eOHOro MaTepuasa
MarnuTtHoe 10J1€e. 39. IlocTostHHble MarHuThl. MarHuTHoe moJjie. BekTop MarHUTHOM WMHAYKIMU. MarHUTHBIN 2 OK 01
OnexkTpoMaruuTHas | motok. Jluauu marauTHoM uHayknuu. Cruna Ammepa. Cwta Jloperma. [TpaBuito 1eBoit pyku. OK 02
WHTYKITHAS OK 03
OK 05
40. CBs3p BEKTOpa MarHWTHOM WHAYKIIMM WM HampspDKeHHOCTH. Pabora mpu mepemenieHuu 2 OK 01
MPOBOJHUKA B MarHuTHOM ImoJje. [lorokocuemnenne. MHIyKTUBHOCTh. MarHuTHbIE CBOMCTBA OK 02
BEILIECTBA. OK 03
41. SBnenue ayeKTpoMarHUTHOW MHAYKUMHU. [loTOok Bekropa MarHuTHOM MHAYKIMH. DIC 4 OK 01
WHAYKIMU. 3aKOH 3JIeKTpoMarHuTHoM uHaykuuu @apaned. [Ipaswno Jlenua. 3/1C unayknuu B OK 02
IIPOBOJAHMKE, JBMKYILIEMCS IIOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM none. Buxpepoe OK 03
aJeKTpuueckoe nojie. SBienue camoumHaykiuu. J/IC camMOMHAYKUIMUH. DHEPrUsi MarHUTHOTO
TIOJISI KATYIIKU C TOKOM.
42. ITposepounas padora Ne 5 mo teme 4.3 «MarautHoe 1moJie. DIEKTPOMarHuTHas WHIYKITUS) 2 OK 01
[TpakTruyeckas paboTa MO PELICHHUIO 3a1a4 ¢ MPO(eCCHOHATBFHONW HAPaBIEHHOCTHIO OK 02
OK 03
K 1.8
I1K 2.5
Bcero no teme: 10
Pasznea 5 KoneOauus v BOJIHEL 12
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Tema 5.1 Conep:kanue y4eOHOro MaTepuasa 2
MexaHUYECKHE U 43. KonebarenpHass cucreMa. CBOOOIHBIE MeEXaHWUYECKHe KoyiebaHus. [apMoHUYecKue OK 01
JJIEKTPOMArHuTHBIE | KosneOanus. Ilepuon, dacrota, ammumtyga W ¢daza koneOanuit. [Ipy>XKMHHBIM MasSTHUK. OK 02
KoJIeOaHus. MareMaTHuecKuii MasTHHUK. YpaBHEHHE TapMOHUYECKHUX KoseOanuidl. IlepeMeHHBIH TOK. OK 03
[TepemeHHBIN TOK. [IpuHIMIT MOJMy4eHUs TEPEMEHHOro Toka. [IpoMbIlIEeHHOE MOJy4eHUuE MEPEMEHHOr0 TOKA.
JlelicTByIOIIME 3HAUEHNS CUJIBI TOKA, HAIIPSDKEHUS U 3.]1.C. B LIENIM IEPEMEHHOT0 TOKA.
44. TIpeoOpa3zoBanue TmepeMeHHOTO ToKa. Tpanchopmatop. IlpomsBoacTtBo, mepemada u OK 01
notpe0ieHne d3JeKTpudeckoil sHepruu. KynbTypa HCHOIB30BaHMUS AIIEKTPOIHEPTUU B OK 02
IIOBCEIHEBHOM KU3HU. OK 03
Pemenue 3a1a4 ¢ npodeccnoHanbHON HAIPaBICHHOCTHIO IIK 1.8
I1K 2.5
45. Buapl conpoTHUBIEHUH B LENM MEPEMEHHOrO TOKa. 3akoH Oma Juisl LieH NEPEMEHHOTO OK 01
Toka. BekTopHas nuarpaMMa HanpsiKeHUil. MOIHOCTH B LIETTH MEPEMEHHOTO TOKA. OK 02
OK 03
Bcero no teme:
Tema 5.2 Coaeprxanue yueOHOro MaTepuaa
OnexrpoMarautHele | 46. KomneOarenpHblli KOHTYp. Ilepwoj He3aTyxaromuX 3JeKTPOMArHUTHBIX KOJICOAHHWH — OK 01
BOJIHBI ¢opmyna  TomcoHa. I'eHeparop  He3aTyXamIIUMX  AJIEKTPOMArHUTHBIX  KOJIEOAHUH. OK 02
DJIEKTPOMArHUTHHIA PE30OHAHC. OK 03
47. DnektpomarauTHoe nose. [loctynarel MakcBenia. DiekTpoMarHuTHbIE BOJIHBL. [lomyduenue OK 01
3JIEKTPOMArHUTHBIX BOJH. OTKpBITBIA KosebarenbHbli KOHTYp. OnbiThl ['epua. [Ipuemuuk OK 02
[Toroa. Ilpuniun pamnorenedOHHOW CBs3U. YCTPOHCTBO TMepenaTyuka W NPHEMHUKA U OK 03
IIPOLIECCHI,  MPOUCXOMAALIME B  HHUX. Monynsauus, perexktupoBaHue.  OTpakeHue
AJIEKTPOMArHUTHBIX CUTHAIOB. Pagnonokarus.
48. TIpoBepounas pabota Ne 6 o pazneny 5 «KosebaHus 1 BOJTHBI». OK 01
[TpakTrueckas paboTa Mo pereHuo 3a1a4 ¢ NpodeccCHoHaTbHON HATPaBICHHOCTHIO OK 02
OK 03
OK 05
IIK 1.8
I1K 2.5

Bcero o reme:

Pasznen 6 [Ipupona ceera. OnrTrudeckue siBJICHHUS.
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Tema 6.1

Conep:kanue y4eOHOro MaTepuasa

IIpupona ceera. 49. KopnyckyaspHO-BOJIHOBOM nyanusM cBera. OmpezneneHue ckopocTd cBera. OmnbIT 2 OK 01
BonHoBeIe cBOlicTBa | MaiikelnbcoHa. 3aKOHBI PACIIPOCTPAHCHHS CBETA. SIBJICHHE MOJHOTO BHYTPEHHETO OTPAXKCHHS. OK 02
CBETa. BosiHoBble cBoiicTBa cBeTa. IHTepdepentus, nudpakius, noJsspu3anms CBETa. OK 03
50. 3ansTHe ¢ mpodhecCuoHaTLHO-OPUEHTUPOBAHHBIM COEPKAaHUEM. 2 OK 01
Jucnepcusi. CoekTpsl W3nydeHus U norjouieHus. 3akoH Kupxroda. CnexTpanbHbIi aHaun3. OK 02
3aKOHBI TETNIOBOTO U3JTYYEHUS. OK 03
IIprMeHEeHNE 3aKOHOB TEMJIOBOTO U3JIy4Y€HUs B CTPOHOMMH.
JlaboparopHble 3aHATHSA
51. JlaGopatopnas pabora Ne 10 mpodeccnoHaTEHO-OPUEHTUPOBAHHOTO —COAEPIKAHUS 2 OK 05
«OmnpeneneHne JJIMHBI CBETOBON BOJHBI C TOMOIIBIO TH(PPAKITMOHHON PEIIETKI OK 04
IIK 1.8
I1K 2.5
Bcero no teme: 6
Pasznea 7 Ksaurosas usuka 12
Tema 7.1 Conep:kanue y4eOHOTro MaTepuasa
DeMEHThI 52. ®otonsl. ®opmyna I[lnanka cBs3u sHEpruu (POTOHA C €r0 YACTOTOW. DHEPTHsl U MUMITYJIBC 2 OK 01
KBaHTOBOM ONTUKK | ¢poroHa. OTkphiTHe W wuccienaoBanue ¢otodpdekra. Ombitei A. I'. CroneroBa. 3aKOHBI OK 02
doroaddexra. YpaBuenue Diinmreitna ans Gororddexra. «Kpacnas rpanuna» gorospdexra. OK 03
JlaBrenne cBera. OnwiThl [1. H. JIeGenena.
53. CemuHapcKoe 3aHATHE IO TeMe MPodhecCHOHATLHON HAIPABICHHOCTH 2 OK 01
®oromerpusi. CBETOTEXHUYECKHUE BEITUYMHBI. 3aKOHBI OCBEIIEHHOCTH. OK 02
OK 03
OK 05
K 1.8
IIK 2.5
54. CnenuanbpHas TEOpHUsi OTHOCUTENIBHOCTH. [locTynarel Teopun oTHOCUTENBbHOCTH. DopMyra 2 OK 01
DOUHIITEHHA. OK 02
OK 03
OK 05
Bcero no teme: 6
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Tema 7.2

Conep:kanue y4eOHOro MaTepuasa

CrpoeHue aToMa 55. Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesnuto a-yactun. [lnaneraphas 2 OK 01
Mojzenb aroMa. I[IpoTuBopeunsi mnaHeTapHOM Mojaenu cTpoeHus aroma. [loctymatel Bopa. OK 02
Wznydyenne u moryomeHne (GOTOHOB MIpU MEPEeXOfe aroMa € OJHOTO YPOBHS PHEPIUU Ha OK 04
JPYTOH. OK 05
OK 07
Bcero no teme: 2
Tema 7.3 Coaeprxanue yueOHOIro MaTepuaia
CrpoeHne aTOMHOTO | 56. DKCIIEPUMEHTHI, JOKA3bIBAIOIINE CIIOKHOCTh CTPOSHUS spa. OTKPBITHE PaTHOAKTUBHOCTH. 2 OK 01
anpa OmnsiThl Pesepdopaa mo onpeneneHnto cocraBa paaAuoaKTUBHOTO H3ITyUSHHSL. OK 02
3aKOH paIMOAKTUBHOTIO pacIaia. DJHEPrusl CBA3U aTOMHBIX SIIED.
IIpOTOHHO-HENTPOHHAS MOJENb CTPOEHUS AaTOMHOTO SApA.
SnepHble peakiyu, UCIOIb30BaHUE SIICPHOU SHEPTUH.
SnepHas sHEpreTUKa M 0XpaHa OKPYKAIOLIEN CPEbl.
57. Ilpoepounast pabora Ne 7 mo pasnmenam: 6 «lIpupoma cBera. Onrtuueckue sBICHUS», 7 2 OK 01
«KBanroBas (uzuka» OK 02
[TpakTrueckas paboTa Mo pereHuto 3a1a4 ¢ NpodecCHoHaTbHON HATPaBICHHOCTHIO OK 05
K 1.8
IIK 2.5
Bcero no reme: 4
Pa3nes 8 DnemeHTHI acTpoHOMUN 2
Tema 8.1 Conep:kanue y4eOHOIro MaTepuasa
[IpakTnueckas 58. Dranbl pa3BuTUs acTpoHoMuu. Bun 3Bé3aHoro HeOa. Co3Be3aus, sipKue 3BE3/BI, TIAHETHI, 2 OK 01
aACTPOHOMHUS. UX BUAUMOE ABWKEeHHE. CTPOEHUE COTHEYHOM CUCTEMBI. OK 03
Conneunas cucreMa Bcero no reme: 2
Bcero 3a cemectp: 66
JAudppepeHnpoBaHHbIN 324€T
Bcero: 117
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3 YCJOBUS PEAJIN3ALIAU PABOYEN ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
3.1 MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne

Jns  peanu3anuu  MporpaMMbl  yd4eOHOro MpeaMeTra MPeAYCMOTPEHBI  CIEIYIOLIHe
crienManbHble oMmernenus (Jadopatopus Ne 316):

JlaGopatopus ¢u3MKKM TpeAHA3HAYeHA MJIs TPOBEACHHS 3aHATUH JICKIIMOHHOTO THIIA,
NPAaKTHYECKUX 3aHITHH, TPYIIOBBIX M HHIUBHIYAIbHBIX KOHCYJIBTAIUH, TEKYIIEr0 KOHTPOJIS U
IIPOMEKYTOUHOH aTTECTALUU.

O6opynoBaHue J1a0OPaTOPHH:

- Kommnekr yueOnoii mebenu Ha 30 mocagouHbIX MecT, paboyee MECTO IpenojaBaTers,
JI0CKa, MYJIbTUMEIUIHOE O000pyIOBaHHE: HOYTOYK, BHICONPOEKTOP, AKPaH HACTECHHBIMH.
Kommiekt yueOHO-MEeTOMUeCcKO TOKYMEHTaluu, HarisaHoe nocooue Kapra 3Be3gHoro Heba,
rno0yc JIyHsI.

- JluuensuoHHoe mnporpammHoe obOecneuenue: Microsoft® Windows Professional 7
Russian; Microsoft® Windows Professional 10 Russian; Microsoft® Office 2010 Russian;
Microsoft® Office 2013 Russian; Microsoft® Office 2016 Russian; aHTUBUpYCHas 3amuTa
DrWeb.

3.2 UndopmanmonHoe odecrievyeHne
IlepeyeHb OCHOBHOM W JOTIOJIHUTEIBHON JTUTEPATYPHI, YIEKTPOHHBIX PECYPCOB:

OcHoBHas nuTepaTypa:

1. Msxumes, ['eanaauii SkoBneBwu. Pusmka: 10 kmacc: 0a30BBIA W yriIyOJICHHBIN
ypoBau : y4yeOnuk / I'. SI. Mskumes, b. b. byxosues, H. H. Corckuii ; moxg pen. H. A.
[TepdentbeBoit. - 11-e u3manume, crepeorunHoe. - Mocksa : [IpocBemenue, 2024. - 431 c. -
(Kmaccuueckuit xypc). - URL: https://znanium.ru/read?1d=447179. - 3arn. ¢ Taryn. ’KpaHa. -
ISBN 978-5-09-112178-0 : 0.00

2. Msxkumes, ['ennaguii SkoBneBnu.®dusuka: 11 kiacc: 6a30BbIi W yriyOJeHHBIN
ypoBHH : yueOHuk / I'. fI. Msakumes, b. b. byxosues, B. M. Uapyrun ; mox pen. H. A.
[lepdentreBoit. - 12-e u3manue, crepeorurnHoe. - MockBa : IIpocBemenue, 2024. - 432 c. :
rpad., puc. + 8 i un. - (Kmaccuueckuit xypc). - URL: https://znanium.ru/read?1d=447187. -
3arin. ¢ TUTYIN. KpaHa. - [Ipenm. ykas.: c. 426-428. - ISBN 978-5-09-112179-7 : 0.00

3. Msxumes, ['eanammii SxoBneBuu. ®duszmka: 10 kmacc: ba3oBwlii u yriayOn€HHBIN
YPOBHHU : y4eOHHUK Ui 001eoopazoBaTenbHbx opranm3amnuii / I'. S. Mskumes, b. b. Byxosues,
H. H. Corckuii ; mox pea. H. A. ITapdentreBoii. - 8-¢ uzmanue. - Mocksa : [Ipocsemnienue, 2021.
- 432 c. : puc. - (Kmaccuueckuit kypc). - ISBN 978-5-09-078175-6 : 870.00 p.

4. MsxumeB, ['eanaguii SkosneBwu. Pusmka: 10 kmacc: ba3oBbiii u yriyOn€HHBIN
YPOBHHU : y4eOHHUK Ui 001eoopazoBaTenbHbx opranm3amuii / I'. S. Mskuimes, b. b. Byxosues,
H. H. Corckuii ; mox pen. H. A. IlappentseBoii. - 10-e u3nanue, crepeotunHoe. - Mocksa :
[Ipocsemenue, 2023. - 432 c. : puc. - (Kmaccuueckuit kypc). - ISBN 978-5-09-103619-0 : 1
050.00 p.

JlononHUTENbHAS TUTEPATYpA!

1. ImutpueBa, Banentnna ®eodanopna. dusuka ans npodeccuil U crenuaibHOCTen
TexHudeckoro npoduis : yueonuk st CI1O / B. @. Imutpuesa. - 8-¢ u3nanue, CTEpPEOTUITHOE.
- Mocksa : Axagemus, 2020. - 491 c. : puc., tabn. - (IlpodeccuonanpHoe 0OpazoBaHuE:
O6meoOpa3oBaTenbHble TUCHUILUIAHBI). - [Ipeam. yka3s.: c. 482 - 486.

2. BacuibeB, A. A. ®usuka : y4eOHUK Ui CpeHEro MpodhecCHOHAILHOTO 00pa3oBaHus
/ A. A. Bacunwes, B. E. ®enopos, JI. /. XpamoB. — 2-¢ uzn., ucnp. u gom. — Mocksa :
WznparensctBo FOpaiit, 2025. — 221 ¢. — (IIpodeccuonanproe odbpazoBanue). — ISBN 978-5-
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534-05702-7. — TexkcT : anekTpoHHbIi // Obpa3oBarenbHas iatdopma FOpaiit [caiit]. — URL:
https://urait.ru/viewer/fizika-562829%#page/1

3. T'opnau, B. B. Mertoasl pemieHus (GU3UUECKUX 33434 : y4eOHUK IJIsI CPEIHEro
npodeccuonanibHoro oopazosanus / B. B. 'opnau. — 3-e u3zn., mepepad. u mon. — Mocksa :
WznparensctBo FOpaiit, 2025. — 333 ¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-
534-17850-0. — TekcT : anmexkTpoHHbIH // OOpa3oBarenbHas maatdopma FOpaiit [caiiT]. — URL:
https://urait.ru/viewer/metody-resheniya-fizicheskih-zadach-53384 7#page/1

4. KpaBuenko, H. IO. ®dusznka : YyUYeOHMK © TPAKTUKYM IS CPEIHETO
npodeccuonansuoro oopazopanust / H. F0. KpaBuenko. — Mocka : M3narensctBo FOpaiir,
2025. — 322 c. — (Ilpodeccuonansuoe odpazoBanne). — ISBN 978-5-534-19225-4. — Teker :
ANEeKTpOHHBIH  //  OOpasoBarenbHas  1atdpopma  HOpaitir  [caiit]. —  URL:

https://urait.ru/viewer/fizika-561626#page/1

5. T'opnay, B. B. ®usuka : yueOHUK Uil cpeiHero mpodeccuoHaIbHOro 00pa3oBaHus /
B. B. I'opnau. — 2-e u3na., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2025. — 215 ¢. —
(ITpodeccuonansrnoe obpazoBanue). — ISBN 978-5-534-09366-7. — TeKCT : 3JIeKTPOHHBIN //

O6pazoBarenpHass miarpopma IOpaiit [caiit]. — URL: https://urait.ru/viewer/fizika-
563270#page/1

6. 3oteeB, A. B.  ®wusuka. JlaGopaTtopHble 3amaun : YYEOHHK IS CPEIHETO
npodeccuonaibHOro obpazoBanus / A. B. 3orees, B. b. 3aiines, C. JI. AneknepoB. — 2-¢ u3.,
ucnp. u pon. — Mocksa : M3narensctBo IOpaiit, 2025. — 251 c¢. — (IIpodeccronanbroe
obpazoBanue). — ISBN 978-5-534-09570-8. — Texkcr : anextponnsii // OOpa3zoBarenbHas
wiatpopma IOpaiit [caifir]. — URL: https://urait.ru/viewer/fizika-laboratornye-zadachi-
563148#page/l

7. Amutpuesa, E. . ®uzuka B mpumepax M 3amadax : yuebHoe mocobue / E. .
Hmutpuesa, JI. 1. Uesnesa, JI. . KocTiouenko. - 2-e uzn., nepepad. u gorm. - Mocksa : DOPYM
: IHOPA-M, 2021. - 512 c. - (Ilpodeccuonansuoe odbpazoBanue). - ISBN 978-5-91134-712-3. -
Tekcr : anextporHsiid. - URL: https://znanium.com/read?1d=367425

8. Poagunonos, B. H. ®usuka : yuebHOe mocobue Iuisi cpeiHero npoQeccuoHaIbHOTO
obpazoBanus / B. H. PoqnonoB. — 2-e u3x., ucrp. u gon. — Mocksa : M3gatensctBo FOpaiit,
2025. — 236 c¢. — (IIpodeccuonansHoe odpazoBanue). — ISBN 978-5-534-20786-6. — Texkcr :
anekTpoHHbd  //  OOpasoBarenbHas — 1wiatrdopma  FOpait [catit]. = —  URL:
https://urait.ru/viewer/fizika-558 78 5#page/1

Odunuanpable, CIPaBOYHO-O0MOIMOTpadUIECKIE U TIEPHOJNIYESCKUE U3IaHuUS
1. Ky3nenoB, C. . Bcs ¢usuka Ha nmagoHW: WHTEepakTUBHBIA crnpaBounuk / C. W.
Kysnenos, K. U. Poro3un. — Mocksa : By3oBckuii yuebnuk : MHOPA-M, 2024. — 252 c. +
Jom. marepuainsl [DnektpoHHbIil pecypc]. — DOI 10.12737/501810. - ISBN 978-5-9558-0422-
4. - Tekct : anektponHsiid. - URL: https://znanium.ru/read?1d=433468

Poccuiickue xypHaibl

1. MuHepanbHbie pecypchl Poccuu. DKOHOMHKA U YIIPABICHUE: HAYYHO — TEXHUYECKHI
KypHAI/ yupeauTenu: M-Bo mpupo. pecypco u skonoruu PO, AO «Pocreonorus», Poc. reomn.
0-BO. - Mocksa: PI'-Uudopm [u np.], 1991 - . (BBC eLibrary, ponn I'PT), 2021-2025 rr.

2. Pa3Beaka m oxpaHa HEAp: HAyYHO-TEXHUYECKHH XypHA/ ydpeauTenu: M-Bo mpupo.
pecypcoB u skosorun P®, Poc. reon. 0-Bo. — Mocksa: [0.1.], 1931- . (OBC eLibrary, dbong
I'PT), 2021-2025 rr.

3. Haykwu o 3emiie 1 HeIpOIOIB30BaHKE: HAYUHbIN KypHan/ Upk. Hall. UCcCclen. TeXH. YH-
T. - Upkyrck: UPHUTY, 1973 — . (OnektponHnas 6ubmmoreka MPHUTY), 2021-2024 rr.

4. TopHBIN XypHAI: HAYYHO-TEXHUYCCKUNM W TPOU3BOJICTBCHHBINA KypHa/ YIpEeIUTeIn
AK «AJIPOCA» [u np.]. — Mocksa: Pyna u metamis, 1825 - . Berxogut exemecsiano. (LIHN),
2021-2025 rr.
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5. l'eonorust m reodusuka: HaydHbli xypHan/ Poc. akax. Hayk, Cub.oTa-Hue. —
Hosocubupck: I'eo, 1960- . (ITH), 2021-2025 rr.

6. U3Bectust BeicIINX Y4eOHBIX 3aBeficHHA. ['eonorusi W pa3Beaka: HAYYHBIH KypHau/
yupeautens: Poc. roc. reonmoropassenod. yH-T uM. Cepro Opmxonukuase.- Mocksa: Poc. roc.
reosioropa3zsenod. yH-T uM. Cepro Opmxonukuaze, 1957-. Beixogur 6 pa3 B roa. (OBC
eLibrary), 2021-2023.

DNeKTpOHHBIE OMOTMOTEYHbIC CUCTEMBI M 0a3bl TAHHBIX:
Poccuiickue pecypcbl:
. Onexrponnas oubnuoreka MPHUTY: http://elib.istu.edu/
. O6pazoBarenpHas maatdopma «HOpaiit» https://urait.ru/
. DNeKTpOHHO-0MOIMOTeYHast cucTeMa «Znaniumy: http://znanium.ru/
. DnekTpoHHO-O0ubnoTeunas cucrema «PROFo0OpazoBanuex: http://profspo.ru/
. DnexTpoHHO-OnOmoTeuHas cucrema IPRSMART: http://www.iprbookshop.ru/
. DnekTpoHHas oubnuoreka ['pebernukoB: http://grebennikon.ru/
. DnexrponHas 6ubnuoreka «I'opHoe obpazoBanue»: http://library.gorobr.ru/
. OnektponHas oubnmoreka MHI] CO PAH : http://csl.isc.irk.ru/
9. CereBas anextponHas oubnunoreka (COb) : http://e.lanbook.com/
10. Cucrema nHTEpakTUBHBIX yueOHHKOB «Book On Lime» : https://bookonlime.ru/
11. DnexkrponHo-OubaMoTeunas cucrema "M3narensctBo Jlans" : http://e.lanbook.com/
12. DnexTponHo-6nbmMoTeynHas cucrema [IPRbooks : http://www.iprbookshop.ru/
13. Hayunas snexkrponnas 6uommoreka eLIBRARY.RU:
https://elibrary.ru/projects/subscription/rus_titles open.asp
14. Hayunas snexktponHnas 6uoimoreka eLIBRARY.RU (HOb):
https://elibrary.ru/defaultx.asp

03N N KW

JlokajbHbIe 6a3bI TaHHBIX
(Oocmyn moavko u3 YumaibHbiX 34108 OUOIUOMEKU)

15. Y naneHHbli 271€KTpOHHBINA YnTanbHbIN 3a1 [Ipe3sunentckoit oubmmorexku um. b.H.
Enbruna https://www.prlib.ru/

16. HanimonanbHast snexkTponHas oubnmoreka, HOb : https://H36.pd/

17. BupryanbHblii ynTanbHbIN 3a1 Poccuiickoit rocynapctBennoi ounommorexu (PI'B) :
https://www.rsl.ru/

18. DnexkTpoHHAas cucTeMa HOPMAaTUBHO-TEXHUYECKON JOKyMeHTauu «TexakenepT

19. CnpaBounas npasoBas cuctema "Koncynbrant [lmroc"
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA YYEBHOI'O IPEIMETA

KoHTposib u omneHka pe3ynbTaToOB OCBOCHHUS MpeaMeTa NMPeayCMaTpUBAET CleIyIOIINe
KOHTPOJIbHO-OLICHOYHBIE CPEJICTBA!

Koabl komnereHnui KoHTpPOJIbHO-01IeHOYHBIE CPeICTBA
(OK, IIK)
OK 01 - IpaKTHYeCKUe paboThI 10 PEIICHUIO 3a/1aY;

- TECTOBBIC 3aJaHUA IJIA TEKYIIETO KOHTPOJIA,
- TCCTOBBIC 3aJaHUA OJIA HpOMGXCYTOqHOﬁ aTTeCTaluu,

OK 02 - TECTOBBIE 3aIaHUS JIJIs1 TEKYILIETO KOHTPOJIS;
- TECTOBBIC 3aIaHUA OJIA HpOMe)KYTO‘-IHOI\/'I aTTeCTaluu,
OK 03 - MpaKTUYECKHE PabOTHI MO PEIICHUIO 3a/1a4;

- TECTOBBIE 33JIaHUSI JIJIsl TEKYIIETO KOHTPOJIS;
- TECTOBBIC 3aJIaHUSI JIJIsl TPOMEKYTOUHOM aTTECTAIUH;

OK 04 - 1abopaTopHbIe padoTHI;

OK 05 - IpaKTHYeCKUe padoThI 10 PEIICHHIO 3a/1aY;

- nabopaTopHbIe padoTHI;

- TECTOBBIC 33aHUS VIS TEKYILETO KOHTPOJIS;

- TECTOBBIE 3aJ]aHU JJIsl IPOMEXYTOUYHON aTTeCTAIUH;

OK 07 - IpaKTHYeCKUe padoThI 10 PEIICHHIO 3a/1aY;
- TECTOBBIC 3aaHUS JUIS TEKYILETO KOHTPOJIS;
- TECTOBBIE 3aJ]aHU JJIsl IPOMEXYTOYHON aTTeCTAIUH;

K 1.8 - MpaKTUYECKHE PabOTHI MO PEIICHUIO 3a/1a4;
- 1abopaTopHbIe paboTHI;
IIK 2.5 - MpaKTUYECKHE PabOTHI MO PEIICHUIO 3a/1a4;

- 1abopaTopHbIe padoTHI;
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