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1. O0mast xapakTepucTHUKa padodeil mporpaMMbl y4eOHOTO TIpeaMeTa
1.1. Mecro ydeOHOTO mpeaMeTra B CTPYKType OCHOBHOW 00pa3oBaTEIIbHOU
MIPOTPAMMBI
VYuebnniii npeamer OIIIl. 13 ®usuka sBasercss 00sA3aTENbHOM YaCThIO
0011e00pa3oBaTeIbHOTO HUKJIA 00Pa30BaTEbHON MPOrpPaMMbl B COOTBETCTBHH C
®I'OC CIIO no cnernumansaoct 09.02.11 Pa3paboTka u ynpaBieHUe MTpOrpaMMHBIM
o0ecrnieueHueM.

1.2 Ilenb 1 mIaHUpyeMbIe pe3ybTaThl OCBOCHUS TUCIUTIITUHBI:

Conepxanue mporpaMmbl  0011€00pa30BaTENbHON JUCHUIUIMHBL  Du3nka
HAIpaBJICHO HA JIOCTUKEHUE CIEIYIOUIUX LIEIeH:

— (opmupoBaHHe HWHTEpECa M CTPEMJICHHS OOYYAIOIMIMXCS K HAYIYHOMY
W3YYCHUIO MTPUPOIBI, PA3BUTHE UX WHTEIUICKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

— pa3BUTHE Mpe/ICTaBIICHU 0 Hay4YHOM METO]1e MO3HAHUS
1 (OpMHUPOBAHUE UCCIIEAOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

— (opmupoBaHNE HAYIHOTO MUPOBO33PECHHS KaK pe3yIbTaTa H3yUYCHHs OCHOB
CTpOEHUS MaTepuH U PyHIAMEHTAIBHBIX 3aKOHOB (DH3HKU;

— ((dopmupoBaHue yMeHHH OOBACHITH SBIEHUA C  HMCIOJb30BAHHEM
(bU3NYEeCKUX 3HAHUHN M HAYYHBIX JOKA3aTeIbCTB;

— (opmupoBaHue TpeACTaBICHU O poiu (U3UKU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

— JlocTmkeHHne ATUX IIeNIed 00CCIICUMBACTCS PEIICHUEM CIEAYIOMMX 3aaad
B MpoIIeCce U3ydeHUs Kypca (PU3UKH HAa YPOBHE CpEeIHEr0 O0IIero 0opa3oBaHus:

— npuoOpeTeHue CUCTEMBI 3HaHUI 00 001X (PU3NYECKHUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TCOPHUAX, BKIIOYAsT MEXAHHUKY, MOJICKYJIAPHYIO (U3HKY, DJICKTPOIUHAMHUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKHY;

— (opmupoBanue yMEHUI PUMEHSITh TEOPETHYECKUE 3HAHUS
TUIsl OOBsICHEHUST (PU3MUECKUX SIBIICHUW B MPUPOJE W IS TMPUHSITHS MPAKTHUECKUX
PEIIECHU B MOBCEAHEBHOM KW3HH;

— OCBOCHHE CITOCOOOB peIICHUS pa3IUYHBIX 33Jad ¢ SBHO 3aJaHHOU
bu3nueckoil MOJenblo, 3a7ay, MOAPa3yMEBAIOLIUX CAMOCTOSATEIBLHOE CO3/IaHUe
(bu3nYecKoil MOJIeNTU, COOTBETCTBYIONICH YCIOBUSIM 3a/1auH;

— TIOHUMaHue (PU3NYECKUX OCHOB W MPHUHIIUIOB JCHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOITYIO CPEIY;

— OBJAJICHHE METOIaMHU CaMOCTOSITCITLHOTO TTAHUPOBAHMSI
U MIpOBeACHUS (PU3NICCKUX IKCIICPUMEHTOB, aHAJIN3a U HHTEPIpETallud HHPOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

— CO3JIaHWe YCIIOBUH JJIs Pa3BUTHS YMEHUH MPOEKTHO-UCCIICIOBATEIBLCKOM,
TBOPUYECKOU JIESTEIBHOCTH.

O6mme xommerenmmu (nanee — OK) m mpodeccmoHanbHbIE KOMIETEHITUU
(manee — IIK) ®I'OC CIIO B COOTHECEHUHU C JIMYHOCTHBIMH, METANPEIMETHBIMU U
IpeIMEeTHBIMU pe3yiibTaTaMu 00yueHus: 6a30Boro ypoBHs (nanee — [1P6) ®I'OC COO
MIPE/ICTaBIICHBI B TAOIUIIE:



Kon n

[Inanupyemsle pe3yJIbTaThl

HalMEHOBaHUE O6mmue JMcuuIuinHapHble
bopmMupyeMbIX
KOMIIETCHIIMH
JInuHocTHBIE pe3ynbrarhl NOKHBEL | [IPG 1. CdhopmupoBaHHOCTH
OTpakaTb B  YacTM  TPYAOBOIO | MIPEJCTABICHUN 0 ponu
OK 01. BeiOupars BOCIIUTAHUS: U MecTe (PM3MKH M aCTPOHOMHH B
CIOCOOBI peICHUsT | - TOTOBHOCTb K TPYHAYy, OCO3HAHHE | COBPEMEHHOM HaydyHOW KapTuHe

3aj1a4
npodeccruoHaIbHON
JEATEIbHOCTH
MMPHUMCHUTCIIBHO

K Pa3IMYHbIM
KOHTCKCTaM

[IEHHOCTH MacTEePCTBA, TPYAOIIO0HE;
- TOTOBHOCTh K  aKTHBHOM
ACATCIIbHOCTU TEXHOJIOTHYECKOU H

COIIMAIIBHOM HapaBJICHHOCTH,
CIocoOHOCTh UHHUIUHAPOBATh,
IUIAHAPOBAaTh W CaMOCTOSITEIHLHO

BBITOJIHATH TAKYIO IEATEIbHOCTD;
- UHTEpeC K pazIu4HbIM cdepam
npodeccHoHANBHON AeSITeITLHOCTH,
- TOTOBHOCTb MU CIOCOOHOCTH K
00pa3oBaHUI0O U CaMOOOPA30BAHUIO
Ha TIPOTSHKEHUU BCEH JKU3HH.
MeranpeameTHbie pE3yNbTaThI
JOJHKHBI OTPaXKaTh:

OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMU MO3HABaTEIbHBIMU
JICUCTBUSAMMU:

a) 0a30BbIC JJOTUYECKUE ICUCTBHUSA:
CaMOCTOSITENIbHO (OPMYIUPOBATh U
aKTyaJlu3UpOBaTh npobiemy,
paccMarpuBaTth €€ BCECTOPOHHE;
yCTaHaBIIMBaTh CYIIECTBEHHBII
NpU3HAK WM OCHOBAaHUS  JUIS
CpaBHEHMsI,  KJIacCUPHUKALUU U
0000IICHHS;  ONpPEACNATh  IeNH
JesITeIbHOCTH, 3a/1aBaTh apaMeTphl
U KpPUTEPUH UX  JOCTHIKEHHUS,
BBISIBIISITh  3aKOHOMEPHOCTH |
MPOTUBOPEUHS] B paccMaTpUBAEMBbIX
SIBIICHUSIX; BHOCHTH KOPPEKTHUBHI B
NesITebHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YJABTATOB IIETISIM,

OLICHUBATh  PUCKU  TOCIEICTBUI
JESATENNLHOCTH; pa3BuBarh
KpEaTuBHOE MBIIIICHHE npu
pEIICHUH KHU3HEHHBIX POOIIEM;

0) 0a3oBBIE HCCJICIOBATEILCKHE
JIEUCTBUS:

- BIQJETh HaBBIKAMU  y4eOHO-

HCCIIEIOBATENLCKOM H  MPOEKTHOMN
JIeSITENNLHOCTH, HaBBIKAMU
paspernieHus mpooiem;

MHpa, O CHCTEMOOOpa3yromeit
poimn  GU3MKM B DPa3BUTHH
€CTECTBEHHBIX  HayK, TEXHHKH
U COBPEMEHHBIX TEXHOJOTUH, O
BKJIaJe POCCUNCKUX
U 3apyOEKHBIX yYEHBIX-(U3UKOB B
pa3sBUTHE  HAayKW; [OHUMAaHHE
busmueckoit CYIIIHOCTH
Ha0JII0/1aeMBbIX SIBIICHUI
MHKpPOMHPA, MaKpoMHupa u
Meramupa; I[OHMMaHHE  POJHU
aCTPOHOMHU B  TIPAKTUYECKOH
JESTEeTbHOCTH Ye0BeKa "
JajbHEHIIEM HayYHO-TEXHHYECKOM
pa3BUTHH, posn ¢$uzuku
B (OpPMHUpOBaHMHM Kpyrozopa u
(YHKIMOHATBHOH  TPaAaMOTHOCTH
YeJIoBeKa JUIst peuieHus
MPAaKTUIECKHUX 3a/1a4;

ImP6 2.  CdopMupoBaHHOCTh
YMEHUH pacro3HaBaTh GU3NIECKHE
saBIeHUs (MIPOLIECChl) U OOBSICHATH
MX Ha OCHOBE M3yYCHHBIX 3aKOHOB!
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE

PSIMOJIMHEHHOE TIBIKEHHE,
CBOOO/IHOE MaJICHHE TeJl, IBH)KEHUE
o OKPYXHOCTH, UHepIus,
B3aNMMOJICHCTBHE Tell,
Koje0arenbHOe JIBYDKEHHE,
pPE30HAHC, BOJIHOBOE JIBHIYKCHHE;
i dysus, OpOYHOBCKOE

ABHUXKCHUEC, CTPOCHHUC )KHHKOCTefI n
TBCPABIX TCJI, USMCHCHUC o0bema

Tem npu HarpeBaHUHU
(oxnaxkaeHun), TEIIOBOE
paBHOBecHe, UCIIapeHue,
KOHJeHcaIusl, IIaBJICHHE,
KpUCTAIITU3AIIHS, KHUTICHUE,

BIIAXKHOCTB BO3/lyXa, CBA3b CPEAHEHN
KMHETUYECKOW SHEPIHH TEILUIOBOTO
JBMDKEHHST MOJIEKYIT ¢ aOCOIOTHON
TEMIIEpaTypou, IIOBBILLICHUE
JIAaBJICHUS ra3a [IpU €r0 HarpeBaHUHU




- BBISIBJISTh MIPUYHHHO-
CIIC/ICTBEHHBIC CBSI3H "
aKTyaJIM3UPOBATh 33129y, BHABUTaTh
TUIIOTE3y €€ peIICHHs, HaXOAUTh
apryMeHTbl JUId  JO0Ka3aTelbCTBa
CBOMX  YTBEpXK/ACHHI,  3aJaBaTb
napaMeTpbl U KPUTEPUH PELICHHUS;

- aHaNM3WPOBAaTh NONYyYCHHBIE B
XOJIe PEUICHUsI 3aJaull pe3yJbTaThl,
KPUTHYECKU OLICHUBATh ux
JOCTOBEPHOCTb, ~ MPOTHO3UPOBATH
N3MEHEHHE B HOBBIX YCIIOBHSIX;

- yYMeTb TME€PEHOCHTh 3HAaHUS B
MIO3HABATEJIHYI0 M HPAKTHYECKYIO
YaCTH JKU3HEACATEIbHOCTH;

- YMETh MHTErPHpOBATh 3HAHHS W3
Pa3HbIX IPEeIMETHBIX 00acTel;

- BBIIBUTaTh  HOBBIE  HJIEH,
npeasararh OpHUTI'HHAJIbHBIC
MOJIXOMABI U PEUICHUS;

- MPOSBIIATh CIIOCOOHOCTh WX
HMCIOIb30BaHUS B II03HABATEILHON U
COLMAJIBHOW MPAKTHUKE;

-IPOSIBIIATH CIIOCOOHOCTH U
TOTOBHOCTb K CaMOCTOSTEIbHOMY
MTOUCKY METO/IOB pelieHus
MIPaKTUYECKUX 3a/a4, TPUMEHEHHUIO
Pa3IMYHbBIX METOJOB IMO3HAHUS;

- craBUThb U  (HOPMYIHPOBATH
cOOCTBEHHEBIE 3a1auu B
0o0pa3oBaTeNbHON JIEATENBHOCTH U
JKNU3HCHHBIX CI/ITyaHI/IﬂX; BBISIBJIATH
MIPUYHUHHO-CIEICTBEHHBIE CBSI3U H

I JI0Ka3aTeNIbCTBA CBOMX
YTBEPXKACHUH, 3aaBaTh MapaMeTpsl
u KpUTEpUn pelieHus

aKTyaJIM3UpOBaTh 3a/1a4y, BHABUTaTh
THIIOTE3y €€ pEIICHHs, HaXOIUTh
apryMEeHTHI;

- AHAJIMU3UpPOBaThb IIOJIYYCHHBIC B
XOJIe PEUICHUsl 3aJaull pe3yJbTaThl,
KPpUTHYCCKU OILICHHBATh nux
JOCTOBEPHOCTb, ~ MPOTHO3UPOBATH
HU3MCHCHHWE B HOBBIX YCJIOBHAX;
JlaBaTh OLIEHKY HOBBIM CHTYaIlUsM,
OLIEHUBATh MPUOOPETEHHBIH OIBIT;
- paspabarbIBaTh IUIaH pELICHUs
npobiieMbl € y4yeToM aHalu3a
UMEIOIIMXCS  MaTepUaNbHbIX |

B 3aKpPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMH COCTOSIHMSI Tra3a B
M30MPOIECcCcax; AEKTPU3aIUs Tell,
B3aUMOJICHCTBHE 3apsIoB,
HarpeBaHue TMPOBOJHUKA C TOKOM,
B3aUMOJICHCTBHE MarHuTOB,
AIIEKTPOMArHUTHAS WHIYKIHS,
JNCHCTBHE MArHMTHOIO IO Ha
MIPOBOJIHUK C TOKOM U JIBUXKYIITUNCS
3apsi, 3JIEKTPOMArHUTHBIC
KoJIeOaHus u BOJIHEI,
MPSIMOJIMHEHHOE PACcIIPOCTPaHECHUE
CBETa, OTpaKEHHUE, MPEIOMIICHUE,
uHTepdepeHus, auPpakIus U
MOJISIpU3aIisl  CBETa, JHCIICPCHS
CBETA, (hOTORIEKTPUYUCCKHIA
3pdeKT, CBETOBOC  JaBIICHUE,
BO3HMKHOBEHHE JUHEHYATOro
CIICKTpa aroma BOJIOPO/IA,
€CTECTBEHHAs H HWCKYCCTBCHHAs
PaJMOaKTUBHOCTD;
I1P6 3.
OCHOBOIIOJIAr afoIIMMHU
(GU3HYECKUMH  TIOHATUSMH |
BEJIMYMHAMH, XaPaKTECPU3YIOIIUMHU
¢duznueckue IIPOLIECCHI
(CBSI3aHHBIMH C  MEXaHHYECKHM
JIBIDKEHUEM, B3aUMOJICHCTBHEM
TeJ, MEXaHUYECKUMH KOJIeOaHUSIMHU
u BOJIHAMH; aTOMHO-
MOJIEKYIISIPHBIM CTpPOEHUEM
BEIIIECTBA, TEIIOBBIMHU
MpOLIeCCaMU; JIEKTPUYECKUM U
MarHUTHBIM MTOJISIMH,
ANEKTPUIECKUM TOKOM,
AIIEKTPOMATHUTHBIMU
KOJICOaHUSMH u
ONTHYECKUMH SIBIICHHSIMU;
KBaHTOBBIMH SIBIICHUSIMH,
CTPOCHHEM aToMa M aTOMHOTO
apa, PaAMOaKTUBHOCTHIO);
BJIAJCHHUE  OCHOBOIIOJAraloIIMMHU
ACTPOHOMUYECKUMHU  TMOHATHIMH,
MO3BOJIAIOIIMMHU  XapaKTEPHU30BaTh
MPOLIECChl,  MPOUCXOAAIIUE  Ha
3Be3/1aX, B 3BE3HBIX CHCTEMax, B
MEKTaIaKTHICCKOM cperne;
NIBIDKCHUE HeOECHBIX T,
ABOJIIOINIO 3Be3 U BceneHHol;

Bnaneunue

BOJIHAMU,

I1P6 4.
3aKOHOMEPHOCTSIMH,

Bnanenue
3aKOHAMU




HEMaTCpUAJIbHBIX

pecypcoB;

CTaBUTb HpO6J'ICMBI u 3aJa4yu,

JIOTTyCKaIOIIHe
pereHus

AJIBTCPHATHBHBIC

U TEOpUsAMH (3aKOH BCEMHUPHOTO
Taroreaus, [, II m III 3akoHBI
HproToHa, 3akOH  COXpaHEHHs
MEXaHUYECKOM HHEpPruu, 3aKOH
COXpaHEHUs MMIYJIbCa, MPUHIIUI
CYyNEepHoO3UlIMM  CUJI, HPUHIHUII
PaBHOIIPABHOCTH  MHEPIHATBHBIX
CHUCTEM OTCYETa; MOJEKYISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS
BEIIISCTBA, ra3oBEIC 3aKOHBI,
MEPBbI 3aKOH TEPMOAMHAMUKH;
3aKOH COXPaHEHUsI JIEKTPUUECKOTO
3apsana, 3akoH Kynmona, 3akon Oma
JUI ydacTKa 1enu, 3akoH OMma jist
MOJTHOM  DJICKTPUYECKOM  LIEMH,
3akoH JDxoyns - JleHua, 3akoH
ANIEKTPOMArHUTHOM WHIYKIIWH,
3aKOH COXpPAHEHUS DHEPTHH, 3aKOH
MPSAMOJIMHEHOTO

pacpoCTpaHEHHUs] CBETa, 3aKOH

OTPaXXCHUA CBCTa, 3aKOH
IMPCIOMIICHUA CB€Ta, 3aKOH
COXpaHCHUA OHCPI'uu, 3aKOH
COXpaHCHHA HUMITYJIbCa, 3aKOH
COXpaHCHUA QJIICKTPUYICCKOI'O
3apsanaa, 3aKOH COXpaHCHHA

MacCOBOTO  YHCJA, MOCTYJaThbl
bopa, 3akoH paaMOAKTUBHOTO

pacrnana); YBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB "
3aKOHOMEPHOCTEM TMpU  aHAJIN3e
(buznIeCcKux SIBJICHU u
IIPOLIECCOB;

IIP6 6. Biagenne OCHOBHBIMHU
METOAaMH HAy4YHOTO IIO3HaHUS,
HCTIOJTE3YEMBIMHU B busnke:
MPOBOJIUTH TPSMBIE U KOCBEHHBIE
U3MepeHUs (U3HUYSCKUX BEIIMYUH,
BBIOMpass ONTHUMANBHBIM CHOCO0

U3MEpEeHUS u HCIIOJIB3YS
U3BECTHBIE  METOJBI OLICHKH
MTOTPEIIHOCTEN WU3MEPEHHUI,
IIPOBOJIUTH HCCJIEJIOBAHNE
3aBUCUMOCTEN buznyeckux
BEJIMYMH

C  MHCIOJNb30BAHUEM  MPSIMBIX
U3MEpEHU, OOBSICHATh
MOJy4EHHBbIE pe3ynbTaThl,

UCTONB3ys (U3NYECKHE TEOpHUH,
3aKOHBI MW TIIOHATHUA, H [ACJIaTh
BBIBO/IBI;  COONIONATh  MpaBHIIa
0€e3011acHOro Tpyaa




MpY MPOBEICHUU HCCIENOBAaHUN B
paMKax y4eOHOrO SKCIEePUMEHTA U
y4e0HO-HCCIIeI0BATEIbCKON

JEATSILHOCTH C HCIOJIb30BAHUEM

U (POBBIX U3MEPUTEIHHBIX
YCTPOICTB U J1abOpaTopHOro
000pyIOBaHUS;
c(hOpMUPOBAHHOCTD
MPEJACTaBICHUI

0 MeToJax IOJIyYeHUS HaydHBIX
ACTPOHOMHUYECKUX 3HAHUM;

[P6 7.  ChopMupoBaHHOCTH
YMEHUS pelaTh pacueTHbIE 3a1a4u
C SBHO 3aJlaHHOM (HU3UYECKOU
MOJIENIbI0, MCTIONB3Yysl (hH3UUIecKue
3aKOHBI

Y TPUHLMUIIBI; HA OCHOBE aHalu3a

YCIIOBHS 3a/1a4u BbIOMpAThH
(Gu3nYecKyr0 MOJelb, BBLACIATD
¢buznueckue BEJIMYMHBI u

dbopmynbl, HEOOXOMUMBIE ISl €€
pelIeHUs, TPOBOIUTH PACUCTHl U
OIICHUBATh peaNbHOCTh
MOJTy4EHHOTO 3HAUYCHUS
(bu3MYeCKOW BEJIMYHUHBI, pelIaTh
Ka4eCTBCHHBIC 321241, BBICTPANBAs
JIOTHYECKH HENPOTUBOPEUUBYIO
LETMOYKY PacCyXIAEHU C OIMOpoi
Ha U3YyYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (usmueckue
SIBJICHUS

OK 02.
Hcnons3oBarh
COBPEMEHHBIE
CpeJICTBA MTOUCKA,
aHajm3a

Y MHTEpIpeTaun
nH(popMauu

1 UHGOPMAIIOHHBIE
TEXHOJIOTHH

JJIs1 BBITIOJIHCHUSL
3ama4d
npodecCuoHaTBHOM
JeSITEIbHOCTH

JINYHOCTHBIE pE3YIABTATHl JIOJIKHBI
OTpakaTb B  YacTU  IIEHHOCTH
HAy4YHOT'O MIO3HAHUSA:

- c(OpMHPOBAHHOCTh
MHPOBO33PEHMUS,
COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  HaykKu W
00111€CTBEHHOM NPaKTUKH,
OCHOBaHHOTO Ha JUAJOre KyNIbTyp,
CMOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 MeECTa B MOJUKYIBTYPHOM
MHpE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM H
YUTaTEIbCKON KYJIBTYpbI Kak
CpEeACTBa B3aUMOJACHCTBUS MEXKITY
JIIOIBMU U TIO3HAHMSI MUPa;

MeranpenmeTHsle Ppe3yJIBTaThI
JNOJDKHBI  oTpaxarb:  OBiajgeHue
YHUBEPCAJIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMH JICHCTBUSMU:
B) pabota ¢ nHbopMaImei:

IIP6 5. VYmeHue  y4uUTHIBAThH
IpaHulbl TPUMEHEHUS N3yYEHHBIX
buznueckux MOJIENIEH:
MaTepuaibHasl TOYKa,

MHEepLMaIbHas CUCTEMa OTCUeTa,
UJCAIBHBIN Ta3; MOAEIN CTPOCHUS
ra3oB, JKUJKOCTEN U TBEPABIX Tell,
TOYEYHBIA DIIEKTPUYECKUN 3apsn,
sJIepHast MOJIENIb aTOMa, HyKJIOHHAs!
MOJIENb aTOMHOTO a1pa
MIpH peleHnn (PU3NIecKuX 3a/1ad;
ImP6 9.  CdopmupoBaHHOCTH
COOCTBEHHOM MTO3UIIUHI 1o
OTHOILIEHUIO K ¢buznyeckoit
uHpopManuy, TOdy4yaeMod  H3
pa3HbIX  UCTOYHMKOB, YMEHUU
HCIIOJIb30BAaTh uudpoBbIe
TEXHOJIOTHH JUIS TIOKCKa,
CTPYKTYpPUpPOBaHUS,
UHTEPIIPETALMM U TIPEACTABICHUS
yueOHOM M Hay4YHO-IOMYJSIPHOM




- BJAJCTh HABBIKAMH MOJYYCHUS
uHPOpPMALIMU U3  HMCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEIIBHO
OCYIIECTBJIATH  TOWCK,  aHAJH3,
CUCTEMAaTHU3aIUI0 U HHTEPIPETAIUIO
WHGPOPMALIUU PA3JIMYHBIX BHJIOB H
(dhopM TpeacTaBIeHUS;

- CcO3laBaTh TEKCThl B Pa3IMYHBIX
dopMarax ¢ yd4eTOM Ha3HAYCHUS
WHGOPMAIIUY U [IEJICBOH ayJIUTOPHUH,
BbIOMpas  oNnTUMaIbHYIO  (opmy
MPEJCTABIICHUS U BU3yaJIN3allNY;

- WCIIOJIb30BaTh CpencTBa
WH(POPMALIMOHHBIX u
KOMMYHUKAITMOHHBIX TEXHOJIOTHIA B
pelIeHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3aa4q C
COOJIIOIEHUEM TpeboBaHUI
PrOHOMUKH, TEXHUKHU
0€3011acHOCTH, THTUCHBI,
pecypcocOepexeHus, MPaBOBBIX U
ATHYECKUX HOPM, HOPM
MH(OPMAITMOHHOHN 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHHUS
u 3aIATHI uHpOpMAIIHH,
nHpopMarmoHHOW  0e30MacHOCTH
JUIHOCTH

uHpOpMaIlMU; Ppa3BUTHE YMEHUH
KPUTHUYECKOTO aHaJIM3a
noJy4aeMoi HHpOpMauu

OK 03.
IInanuposars

Y pean30BbIBATh
coOCTBEHHOE
npodeccuoHanbHOE
U JINYHOCTHOE
pas3BuUTHE,
MPEIIPUHIMATEITHC
KYIO JIeSITeIbHOCTh
B
npodeccruoHanbHON
chepe,
UCIOJIb30BaTh
3HaHUS 1O PaBOBOM
1 GUHAHCOBOMH
IPaMOTHOCTH

B PA3JIUYHBIX
KU3HEHHBIX
CUTYyaLUsX

JIMIHOCTHBIE PE3YIABTATHI JIOJDKHBI
OoTpakaTb B  4YacTH  JYXOBHO-
HPABCTBECHHOTO BOCTIMTAHHS:

- CIIOCOOHOCTH OIICHHUBATh
CUTYAIIHIO u MPUHUMATh
OCO3HAHHBIC pelieHus,
OpPUEHTHUPYACH MOpabHO-
HPaBCTBCHHBIE HOPMBI
1 LICHHOCTH,
-0CO3HaHHE
MOCTPOEHUE
Oynyuiero;
MertanpeameTHbie pe3ynbTaThl
JOJDKHBL ~ OTpaxkarb:  OBlajieHue
YHHUBEPCAJIbHBIMUA PETYASTUBHBIMH
JNIEUCTBUSIMU:

a) CaMOOPTaHU3AIIHS:

- CaMOCTOSITEIBHO OCYIIECTBIATH
MO3HABATENHHYIO JIeATEIIbHOCTD,
BBIBJISITH TIPOOJIEMBI, CTaBUTh H
dbopMynHrpoBaTh cOoOCTBEHHBIE
3a1a4yn B o0OpazoBarenbHOMI
JIEATEeIIbHOCTHU u JKA3HEHHBIX
CUTYAITUSIX;

Ha

JIMYHOI'O BKJIaJ B

YCTOWYUBOTO

ImP6 9.  CdhopMupoBaHHOCTH
COOCTBEHHOM MO3ULHUU o
OTHOLIEHUIO K ¢buznueckoit
uHpOpMaluy, TolydyaeMoll U3
pasHBIX  HCTOYHUKOB, YMEHHU
UCIIOJIb30BaTh U poBkIe
TEXHOJIOTHH JUIs MIOUCKa,
CTPYKTYpUPOBAHHS,
MHTEpIpETallMi U TpPeACTaBICHUS]
yueOHOM U Hay4YHO-IOMYJISPHOMN
uHpOpMallUU; pa3BUTHE YMEHUH
KPUTHYECKOTO aHaJIM3a
nojy4aeMoi HHpOpMauu




- CAaMOCTOATENIBHO COCTABIATH IUIaH
pemieHust NpoOJIeMbl € y4eToM
UMEIOIINXCS pecypcos,
COOCTBEHHBIX BO3MOXHOCTEH

U MPEIIOYTCHUN;

- JaBaTh OLICHKY HOBBIM CUTYalLlUsM;
crocoOCTBOBaTh (POPMUPOBAHUIO U
MIPOSIBIICHUIO LIMPOKOM SpyAuLuu B
pa3HbIX o0nactsx 3HAHUM,
MIOCTOSIHHO MOBBIIIAT CBOM
00pa3oBaTeNbHbIi M  KYJIBTYPHBIN
YPOBEHB;

0) CAMOKOHTPOJIB:

UCIONb30BaTh IMPHUEMBI pedIIeKCUH

JUISL  OLICHKHM CHUTYyallMH, BBIOOpA
BEPHOTO PEIICHUS;
- yMETh OLUEHUBaTh pUCKU U

CBOCBPCMCHHO IMPUHHUMATb PCUHICHUA
110 UX CHHKCHHIO

OK 04.

D¢ dexTuBHO
B3aHMOJICHCTBOBAaTh
u paboTarhb

B KOJUICKTUBE U
KOMaH/Ie

JIMYHOCTHBIE PE3YNbTAThl JIOJDKHBI
OTpaXaTb B qaCcTu IOEHHOCTHU
HAy4HOTO MO3HAHUS:

-OBJIa/ICBAHUE HaBbIKAaMH Y4eOHO-

HCCIICA0BaTEIbCKOM, MPOEKTHOMN
M COLMAJIbHOM ACITEIBHOCTH,
MeranpenmeTHbIe pe3yabTaThl
JTOJDKHBI  OoTpaxkath:  OBnaneHue
YHUBEPCAJIbHBIMU

KOMMYHHUKATHBHBIMU JICHCTBUSMHU:
0) coBMeCTHas JCSITCIBHOCTD:

- TIOHMMaTh H®  MCIIOJbH30BaTh
MPEUMYIIECTBA KOMaHIHOM

Y UHJIUBUIYAIBHOU PabOTHI;

- BBIOMpaTh TEMAaTUKy M METOIBI
COBMECTHBIX JEUCTBUU C Y4ETOM
00IIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJIOTO YJieHa KOJJIEKTHBA;

- IPUHHAMATh LEIU COBMECTHOU
JeATEeIbHOCTH, OpraHU30BbIBATH
U KOOPJAWHHUPOBATH JIEHCTBHS IO €€
JOCTIKEHUIO:  COCTaBJIATh  IUIaH
JNEUCTBHUM, pacCIpenensiTb POk C

y4eToM  MHEHHH  YYacCTHHUKOB,
00CyXIaTh pe3yJabTaTbl COBMECTHOI
paboTsI;

-OIIEHMBATh Ka4€CTBO CBOETO BKJIa1a
M KaKIOTO YYacTHUKAa KOMaHIbl B
oO0mmii pe3yabTar 1o
pa3paboTaHHBIM KPUTEPHUSIM;

-IIpe[jlaraTb ~ HOBBIE  IPOEKTEHIL,
OILIEHUBATh HIOEH C  IIO3UIHNH
HOBU3HBI, OpI/IFI/IHaJ'H)HOCTI/I,

I[IP6 10. OBnanenue yMeHHSIMHU
paborarpb B rpyrme
C  BBIIOJIHEHHEM  Pa3IUYHbBIX
COLIMAJILHBIX POJICH, IMJIAaHUPOBATh
paboTy Tpymnmel, palnUOHAIBHO
pacmlpenenaT JeATEIbHOCTh B
HECTaHAAPTHBIX CUTYAIHSIX,
aJICKBaTHO  OIICHWBAaTh  BKJIAJ
Ka)XI0TO M3 YYaCTHHKOB TPYIIIHI B
peuieHne paccMmarpuBaeMoun
POOIEMBI




MIPAaKTUYECKON 3HAYUMOCTH;
KOOPIMHUPOBATh

U BBIIOJHATH PabOTy B YCIOBHUAX
peanbHoro, BHUPTYaJIbHOTO
u KOMOMHHPOBAaHHOT'O
B3aMMOJCHCTBHS,

-OCYyILECTBIATh IIO3UTUBHOE
CTPaTETNYECKOe IIOBEJICHUE

B Pa3IMYHBIX CUTYAIHSX, TIPOSBIISITH
TBOPUYECTBO U BOOOpaKE€HUE, OBITH
WHUIUATUBHBIM.

OgnaneHue YHUBEPCAITLHBIMU
PETYISATUBHBIMHE JICHCTBUSMU:

T') IPUHATHE C€0s U APYTUX JTFONICH:
- TIPUHUMATh MOTHUBBI M apTyYMEHTHI
IpYyruxX  JIIOAEH TpU  aHaIH3e
PE3YIIBTaTOB AESITEIbHOCTH

OK 05. JIndHOCTHBIE pe3yabTaThl AOJKHBL | [TPO 1. CdopmupoBaHHOCTH
OcymiecTBisTH OTpaXkaTb B YaCTU JCTETHUYECKOIO | IPEICTABICHUN 0 posn
YCTHYIO U BOCIIUTAHUS: u Mecte (U3UKU U aCTPOHOMHUHU B
MIMCbMEHHYIO - 3CTETUYECKOE OTHOLIEHUE K MUY, | COBpEMEHHONM HAy4YHOH KapTHHE
KOMMYHHKAIUIO BKJIIOYAsl 3CTETHKY ObITa, HAyYHOTO | MHpa, O CHCTeMooOpa3yroien
Ha u TEXHUYECKOTO TBOPUYECTBA, | PO (QU3UKH B Pa3BUTHH
rOCyJapCTBEHHOM cropra, TPyZa | €CTECTBEHHBIX  HAyK, TEXHUKH
si3pIKe Poccuiickoit ¥ OOIIECTBEHHBIX OTHOIICHUH; U COBPEMEHHBIX TEXHOJIOTHUH, O
denepauuu ¢ B obmactu MaTPUOTUUYECKOTO | BKJIa/e POCCUICKHX
y4eToM BOCIIUTAHUS MPOSIBIISATD: U 3apyOe)KHBIX YUYEHBIX-(H3UKOB B
ocobeHHocTe -IICHHOCTHOE OTHOILIEHUE K | pa3BUTHE  HAyKd; IIOHMMaHHE
COLIMAJILHOTO roCyAapCTBEHHBIM CHUMBOJaM, | GU3NYECKOU CYILIHOCTH
U KyJIBTYpHOTO UCTOPUYECKOMY M  TPUPOIHOMY | HaOIIONAEMbIX SIBIICHUI
KOHTEKCTa HaCJIeUIo, MaMsITHUKaM, | MUKPOMUPA, MakpoMupa U

TpazuuusM  HapopoB  Poccum, | Meramupa;  NOHMMaHHE  pOJIA

NOCTHKEeHUsIM Poccum B Hayke, | aCTPOHOMUM B IPAKTUYECKOU

HCKYCCTBE, CIIOPTE, TEXHOJOTUAX W | IEATEIbHOCTU 4elloBeKa u

TPYZE; JAJIBHENUIIEM HayYHO-TEXHUYECKOM

MeranpeameTHble pe3yabTaThl | pa3BUTHH, pomu buzuku

JOJDKHBL ~ oTpakarb:  OsnazseHue | B pOpMUPOBaHMM Kpyroszopa H

YHUBEPCATbHBIMU (GYHKIMOHAIBHOW  TPaMOTHOCTH

KOMMYHHUKaTUBHBIMU ACUCTBUSIMM: | YEJIOBEKA JUISL peleHus

a) obmeHue: MPaKTUYECKUX 3a7a4

- OCYLIECTBIISITh KOMMYHUKAIIUU BO

Bcex cepax KU3HH;

- pa3BepHYTO U JIOTMYHO H3JIararb

CBOIO TOYKY 3peHust

C  UCHOJb30BAaHUEM  SI3BIKOBBIX

CPEICTB
OK 07. JInanocTtHble pe3ynbrarhl AokHBEL | [IP6 8. CdopmupoBaHHOCTH
ConelicTBoBarTh OTpakaTb B YAacTHU JKOJIOTMUYECKOIO | yMEHHMS NPUMEHATH IOJIy4YEHHbBIE
COXpPaHEHUIO BOCIUTAHMUS: 3HAHUA 751 OOBSICHEHUS YCIOBUI
OKpY’Karolen - c(OPMHUPOBAHHOCTD | MPOTEKaHU (UINUECKUX SBICHUN
Cpelbl, JKOJIOTUYECKOI KYJBTYpBI, | B pupoze

pecypcocOepekeHH

IIOHMMAaHUE BIIHMAHHUIA COLIHMAJIBHO-

U i NPUHATHA MTPAKTHUYCCKHX




10, TPUMCHSITh
3HAHUS

00 M3MEHEHUH
KJIMMAara, PUHIIUIIBI
OepexXKIMBOTO
MIPOU3BOJCTBA,

3P PEeKTUBHO
JIENCTBOBATH

B UPE3BbIYaNHBIX
CUTYaIHIX

SKOHOMHUYECKUX  MPOLECCOB  Ha
COCTOSIHHE MIPUPOTHOM u
COLIMAJBHOW  Cpeibl, OCO3HAaHUE
100aIbHOTO Xapakrepa

HKOJIOTMYECKUX TIPoOIeM;

- IUTAaHUPOBAHHME M OCYIIECTBIICHUE
JICHCTBUN B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HAaHUS IeJeH YCTOMYHMBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENpUATHE JICHCTBUIA,
IIPUHOCAIIUX BpEI OKPYKAOILIEH
cperne

peLeHui
B TIOBCEIHEBHOM JKU3HH  JUIf
obecrieueHusi 0OE30MaCHOCTH TPH

oOparnieHuu C OBITOBBIMH
npubopaMu W TEXHUYECKUMHU
YCTpOMCTBAMH, COXPaHCHHUS

30pOBbS M COONIOACHUS HOPM
IKOJIOTUYECKOTO  TIOBEICHHS B
OKpYXKalollell cpezne; IOHWMAaHUE

HEOOXOIMMOCTH MIPUMEHEHUS
JOCTUKEHUI bu3uKu "
TEXHOJIOTUH

TUISt paIoHaIBLHOTO

IMPpUPOAOII0JIb30BAHHA




2. CtpyKTypa U coaepxaHue ydeOHOro mpeamera
2.1. O0BeM IUCHUIUIMHBI M BUJIbI Y4eOHOM paboThI

Bun yueGHOH paboTHI O0beM B yacax
O0beM 00pa3oBaTeIbHON MTPOrpaMMBbl TUCITUILIMHBI 134
O0beM paboTHI CTYACHTOB BO B3aUMOJICHCTBHH C TIPETIO/IaBaTelIeM 132

B TOM 4YHCJIE:

TeopeTnyeckoe o0yueHue 90
IIPAKTUYECCKUE 3aHATUS 42

1ab0paToOpHbIE 3aHATUS -

KOHTPOJIbHBIE Pa0OTHI -

KypcoBasi pabota -

CaMOCTOATCIIbHAsA pa60Ta -

[TpomesxxyTounast arrectaiys B hopme nuddepeHmmpoBanHOro 3a4era 2




2.2. TemaTn4ecKuil TIaH U CoJepKaHNEe JTUCIUTUIUHBI

HaumenoBanue
pa3esoB U TeM

Coneprxkanue y4eOHOT0O Marepuaia u
(GOpMBI OpraHu3aIyy ACITEIbHOCTH

00y4arImmxcs

O0beM B
yacax

Konpr
KOMITETCHITUH,
(bopMHpOBaHUIO
KOTOPBIX
CIOCOOCTBYET
JJICMEHT
POrpamMMbl

1

4

Pa3pen 1. Mexanuka

26

Tema 1.1.
«OCHOBBI
KUHEMATUKW))

Coneprxkanue yueOHOro Marepuaa

1.

MexaHnueckoe JBHXXEHUE U €ro
BUIBl.  MarepuanbHas  TOYKa.
CkansipHble 51 BEKTOPHBIE
buznueckue BEJINYMHBI.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
nBwxeHus.  Cucrema  oTcuera.
ITpuHnmn OTHOCUTEIBHOCTHU
lanumnes. Tpaekropus.  Ilyts.
Ilepemenienue. PaBromepHOE
MPSMOJIMHEMHOE JIBU)KEHHUE.
CxopocTh. VYpaBHEHHE JBUKCHUS.
MrHoBeHHast U CpeJIHASI CKOPOCTH.

YckopeHnue. [IpssmonuneHoe
JIBUYKEHUE c MTOCTOSIHHBIM
YCKOPEHUEM. JBrxeHune c
MIOCTOSIHHBIM YCKOpEHUEM
¢BOOOIHOTO MaaeHus.
PaBHOMEpHOE NBMKEHHME TOYKH I10
OKPY)KHOCTH, YIJIOBasl CKOPOCTb.
[IeHTpOCTPEMUTEIBHOE YCKOPEHHUE.
Kunemaruka aOCOIIOTHO TBEPIIOTO

TCJ1a

Tema 1.2.
«OCHOBBI
JTTHAMHUKI)

Coneprxanue yaeOHOTO MaTepuasa

1.

OcHoBHas 3a1a4ya nTuHaMuKu. Cuia.

Macca. 3akonsl Mexauuku HproToHA.

Cunel B mpupozne. Cuia TSHKeCTH U

cuja BCEMHUPHOTO TATOTEHUS. 3aKOH

BCCMUPHOTO TATOTCHUS. HepBa;I
KOCMHUYCCKast CKOPOCTb.

Bec. HeBecomocTts. Cuitbl ynpyrocTu.

Cuiibl TpeHus. J[BUKEHUE TUIAHET U
Manbix Tesl COMHEYHOU CUCTEMBI.

10

Tema 1.3.
«3aKOHBI

Coneprxanue yaeOHOTO MaTepuana

1.

Nmnynsc tena. MMmynbc CUIIBL.
3aKoH COXpaHEHHUs] UMIYJIbCA.

10

OKO01; OK02;
OKO04; OKO05;
OKO06; OK07




COXpaHEHUS B
MEXaHUKEe»

PeakTuBHOE ABHKEHHE.
Mexannyeckas paboTa U MOIITHOCTb.
Kunernueckas sneprus.
[ToreHimanbHas HEPTUsi. 3aKOH
COXpaHEHUSI MEXaHUYECKON SHEPTHH.
PaboTa cHIIBI TSIKECTH M CHUIIBI
ynpyroctu. IIpumenenue 3akoHOB
coxpanenusi. Mcnonb3oBaHne 3aKOHOB
MEXAHHMKH /11 OOBSICHECHUS IBUKCHHUS
HEOECHBIX TEJ U JIJIS Pa3BUTHS
KOCMHYECKHX HCCJICIOBaHUM,
rpaHuLbl IPUMEHUMOCTH
KJIaCCUYECKOIl MEXaHMKHU

B TOM uncIie npakTUYECKUX 3aHATUN 6
1. Pemenue 3a7a4 c
npodeccuoHalbHON
HaIPaBJICHHOCTHIO
Paznen 2. MonekynsipHas ¢usmka 1 TepMOANHAMUKA 26 OKO01; OKO02;

OKO03; OK04;




Tema
2.1.«OCcHOBHI
MOJIEKYIISIPHO-
KHHETHYECKOU
TEOPHUU

Coneprxkanue yueOHOTO Marepualia

1.

OcHOBHbIE MTOJIOKEHUS
MOJEKYJIAPHO -  KHUHETUYECKOU
Teopuu. Pazmepsl n Macca MOJIEKYI
U aTOMOB. bpOyHOBCKOE JIBUIKEHHE.

Cubl u SHEprus
MEXMOJIEKYIISIPHOTO
B3aUMOIEHCTBUS. Ctpoenue

ra3zo000pa3HbIX, XUAKUX U TBEPJbIX
Ted.

WNneanvubiii ra3. JlaBieHue rasa.
OcnoBHoe ypaBHeHue MKT ra3zos.
Temneparypa U ee HU3MEpPEHHE.
TepMmonuHamuueckas nIKasna
TeMieparypbl. AOCOIIOTHBIA HOJb
TeMrieparypsl. Temneparypa 3Be3.
CKOpOCTH JBUKEHUS MOJICKYI U UX
U3MEpPEHHUE.

VYpaBHEHHE COCTOSIHUSL UJI€aJIbLHOTO
raza. M3omnpouecchl 1 UX rpaduku.
l'azoBble 3axkoHbBl. MonekyisipHas
ra3oBasi IOCTOSIHHAS.

B Tom uncne npakTHyecKkux 3aHATUN

L.

JlaGoparopHoe 3aHsTue Nel:
N3ydeHnne oJHOTro U3 U30MPOIECCOB.

OKO05; OKO06;
OKO07




Tema 2.2.
«OCHOBEI
TEPMOIMHAMUKI

Coneprkanue yueOHOTO Marepuaa

1. Bayrpennss sueprus. Pabora u
temonepenada. Kommyecrso
TEIUIOTHl. YPaBHEHHE TEIIOBOTO
Oananca. [TepBoe Hadaso
TEPMOAUHAMUKH. ATabaTHBIN
IIpoLecc.

2. Bropoe Hauano TEPMOJMHAMUKH.
Ternoseie aurarenu. KITJ]
TeruioBoro asurarens. OxpaHa
TIPUPOJIBI

Tema
2.3.«ArperarHble
COCTOSTHUSA
BCIIIECTBA.
da3oBrIe
MePEeXO0/IbI»

Coneprxkanue yueOHOrO Marepuana

1. Hcnapenue u KoHAEHCALUS.
Hacpiiennsliit map u ero cBoMcTBa.
AOCOIIOTHASA U OTHOCUTEIbHAS
BIIQXXHOCTH Bo3ayxa. [Ipubopsr st
ONPENCIICHUS BIIAXKHOCTH BO3/yXa.
Touka pocsl. Kunenue.
3aBUCUMOCTb TEMIIEPATYPHI
KUIIEHUS OT JABJICHUS.
Kputnueckoe cocTosiHUE BEIIECTBA.

2. XapakTepucCTUKA KUJKOTO
COCTOSIHUSI BEUIECTBA.
[ToBEepXHOCTHBIH CIIOM KUAKOCTH.
DHeprust MOBEPXHOCTHOT'O CJIOSL.
bnwxaunit nopanok [ToBepxHocTHOE
HaTsokeHue. CMaunBaHue. SIBiaeHus
Ha I'PAaHMIIE )KUJIKOCTH C TBEPbIM
tenoM. KanniuiapHbIe SBICHUS.
XapakTepucTuka TBEpPI0ro
COCTOSIHUSI BEIIECTBA.
Kpucrannuyeckue u amopdHbie
Tena.

3. VYmopyrue cBoiCcTBa TBEPBIX TEIL
3axoH ['yka. Mexanuueckue
CBONCTBA TBEPABIX TE.

10

B ToM 4nciie npakTHYeCKuX 3aHATUN
1. JlabGoparopHoe 3aHsiTe Ne2:
Onpenenenue BIaXKHOCTH BO3IyXa.

2. Pemenue 3a1a4 ¢ mpodecCHOHATBHOIM
HAIpaBJI€HHOCTHIO

Pasnen 3. DnexkrponuHamuka

36

Tema
3.1.«Onexrpuuec
KO€ I10JIE»

Coneprxanue yueOHOTO Marepuana

1. Dnexrpuueckue 3apsabl.
DneMeHTapHBINA AIEKTPUIECKUN
3aps. 3aKOH COXpaHEHUs 3aps/a.
3axoH KynoHna. Dnekrpudeckoe mnoie.
HarpsixeHHOCTB 3IIEKTpUYECKOTO
nosist. [IpuHiun cynepno3unnu
TIOJIEH.

2. 1IpoBOOHUKH B IIEKTPHUYECKOM

10

OKO01;
OKO3;
OKO5;
OKO07

OKO02;
OKO04;
OKO6;




nosie. JIudIIeKTpUKu B
anekTpuueckom moge. INonspuzanus
JUAIIEKTpUKOB. [loTeHumair.
PazHOCTh MOTEHIMAIIOB.
OKBUIOTEHIUAJIbHBIE TTOBEPXHOCTH.
CBsA3b MEX[Jy HalpsHKEHHOCTBIO U
Pa3HOCTBIO OTEHIIUAJIOB
NEKTPUUYECKOTO MOJIS.

3. OmnexrpoemkocTb. KoHeHCATOPBI.
OHeprus 3apsKEHHOTO
KoHzAeHcaropa. [Ipumenenue
KOHJIEHCAaTOPOB.

B TOM 4nciie npakTHYeCKUX 3aHATUN

1. Pemenwne 3amau ¢ mpodecCHOHATBHOM
HaMpaBJIEHHOCTBIO.

2. Jlaboparopnoe 3anstue No3:
Onpenenenue 31eKTPUIECKOM
€MKOCTH KOHJICHCATOPOB.

3. JlaGoparopHoe 3anstue Ned:
CoenuHeHne KOHACHCATOPOB.

Tema
3.2.«3aKoHBI
IIOCTOSIHHOTO
TOKa»

Coneprxanue yueOHOro Marepuana

1. YcnoBus, HeOOXOOUMBIE IS
BO3HUKHOBEHHUS M TOJICPIKAHMS
aNeKTpuUecKoro Toka. Cuia Toka.
DIEKTPUYECKOE COITPOTUBIICHHUE.
3akon Oma JJis y4acTKa IeTH.

2. IlapannenbHO€ U MOCEI0BATENBHOE
COEIMHEHHE MPOBOIHUKOB. Paborta u
MOIITHOCTH ITOCTOSHHOT'O TOKA.
TemmoBoe neiicTBUe TOKa 3aKOH
[xoyns—IJlenna

3. DNeKTpOIBIKYIIAs CHJIa UCTOYHUKA
ToKa. 3akoH OMa 11 NOJHOH IEIH.

10

B TOM uncie npakTH4eCKHUX 3aHATUH

1. Pemenue 3amau ¢ mpodhecCHOHATBHON
HAaIpaBJIeHHOCTBIO.

2. JlaboparopHoe 3ansTue Ne5:
N3mepenue DJIC u BHYTpEeHHETO
COIPOTHBIICHHE UCTOYHHKA TOKA.

3. JlaboparopHoe 3aHsTHE Neb:
N3ydeHne 3ak0HOB
MIOCJIEIOBATENBHOIO U MAPAIIIIEIBbHOIO
COEIMHEHUI MPOBOIHUKOB

4. JlaGoparopHoe 3ansiTue Ne7:
Wccaenosanme 3aBUCHUMOCTH
MOIIHOCTH JIAMITbI HAaKaJIMBaHUS OT
HaMpsHKEHUS Ha ee 3aKuMax.

5. JlaboparopHoe 3aHsaTHE Ne§:
Onpenenenne TEPMUYECKOTO
KO3 PHIIMEHTA CONPOTHBICHUS MEIH.




6. KontponbHas padora Nel
«INEKTPUYECKOE MOJI€. 3aKOHBI
MOCTOSHHOT'O TOKay

Tema
3.3.«DnekTpuyec
KUH TOK B
pa3IMYHBIX
cpenax»

Conepxanue yueOHOTO MaTepuana

1. DnexkTpuueckuil TOK B METaJIax, B
3JIEKTPOJINTAX, I'a3aX, B BaKyyMe.
DJIEKTPOJIN3. 3aKOH AJIEKTPOIN3a
®apanes. Buapl ra3oBbeix pa3psaos.
TepmosnekTpruyeckast SMUCCHS.
[Ina3zma.

2. DJIEeKTpUYECKUM TOK B
nonynpoBogaukax. CoOCcTBeHHAs U
MIPUMECHAsI MPOBOAUMOCTH. P-n
nepexol. [lomynpoBoIHUKOBEIE
npubopsl. [Ipumenenue
IOJIYTIPOBOAHMKOB.

Tema
3.4.«MarautHoe
oJie»

Coneprxanue yueOHOTO Marepuana

1. BexTop MHIYKIIMU MAarHUTHOTO IOJIS.
Bzaumopeiicteue TokoB. Cuia
Awmrnepa. [Ipumenenue cunbl Ammnepa.
MaruuTHBIN IOTOK.

2. JleiicTBME MarHUTHOTO ITOJIS Ha
nBKyImiics 3apsaa. Cuna Jlopenua.
[Ipumenenue cuibl JIopeHna.
MarsuTHBIE CBOMCTBA BEIIECCTBRA.
CoitHeyHas aKTHBHOCTD M €€ BIIMSHHC
Ha 3eMJII0. MarHuTHble OypH.

B ToM 4nciie npakTHYeCKuX 3aHATUN

1. JlaGoparopHoe 3ansiThe Ne9:
JIBIDKEHHE 3apsKEHHBIX YaCTHIL B
MarHuTHOM TI0JIE.

2. Pemenue 3amau ¢ nmpodeccuoHaIbHOM
HanpaBJIEHHOCTBIO.

Tema
3.5.«OnexTpomar
HUTHAas
VHYKIHS

Coneprxanue yueOHOTO Marepuana

1. SIBneHue 311EKTPOMAarHUTHON
MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu. [Ipasuno Jlenna.
Buxpesoe anekrprueckoe noie.

2. OJIC uHAYKIMYU B ABUKYIIUXCS
MIPOBOJHUKAX. SIBIIEHHE
CaMOMHIYKIUU. IHTyKTUBHOCTb.
DHeprus MarHUTHOTO T0JIS TOKa.
DJEKTPOMAarHuTHOE MOJIE.
B3anMoCBsI3b 2IEKTPUYECKUX U
MarHMTHBIX MOJIEH.

B Tom uncne npakTHyecKux 3aHATUN
1. Pemenue 3agad c
npodeccuoHaTbHOM
HaIpPaBIEHHOCTHIO
2. Jlaboparopnoe 3ansitue NelO:
W3ydyenue siBaeHus




AIIEKTPOMArHUTHOW MHIYKIIMH.
3. KontponbHas padora Ne2.

«MarsuTtHoe noJe.

OneKTpOMarHuTHasE MHAYKIUS»

Paznen 4. KoseOauus v BOJTHEBI

12

Tema 4.1.
«Mexanndeckue
KoJIeOaHus H
BOJIHBI

Coneprxanue yueOHOro Marepuana

1.

IMapmonnyeckue koiaedaHusl.
CBo0OOaHBIE MEXaHUYECKUE
kosiebanus. [IpeBpanienue snepruu
IIpH KoJieOaTeIbHOM JABU)KEHUU.
Maremarnueckuii MasiTHUK.
[Ipy>XuHHBIA MasITHUK.
Brinyx1eHHbIE MEXaHUYECKUE
konebanusi. Pe3onanc.
[Tonepeunbie ¥ MPOIOITHHBIE BOTHBI.
XapakTepuCTUKU BOJIHBI. 3BYKOBbBIE
BOJIHBL. YIIBTPa3BYK U €ro
MIPUMEHEHHE.

B tom uncine MMPAKTHYCCKUX 3aHATUH

4. Pemenune 3a7a4 C
npodeccuoHaNbHOM
HaIPaBJICHHOCTHIO.

Tema 4.2.
«DJIEKTPOMAarHuT

Hble KoJIeOaHus U
BOJTHBI»

Coneprxanue yueOHOro Marepuana

1. CBoOOmHBIE  DIEKTPOMAarHUTHBIC
kosnebanwus. [IpeBpaiienue snepruu
B KoJyiebarenbHOM KoHType. [lepuog
CBOOOHBIX KOJIEOaHUH.

2. ®opmyna Tomcona. 3aryxaromue
ANIEKTPOMAarHUTHbHIE KoJIe0aHMs.
BrinyxieHHbIe ANIEKTpUYECKUE
KoJ1e0aHMs

3. Ilepemenusiii TOK. Pe3onanc B
IEKTpUYecKor 1enu. [eHeparop
NIEPEMEHHOTO TOKA.

4. TpancdopMaTopsl. [Tonyuenue,
nepegada " pacnpezneneHue
ANIEKTPOIHEPTUH.

5. DIeKTpOMarHUTHbIE BOJIHBI.
CaoiicTBa 3IEKTPOMAarHUTHBIX
BOJH. OTKpBITHIN KoNeOaTeIbHBIN
koHTYp. Omsiter I, Tepna.
N300perenue panuo A.C.
[TornoBbiM. [ToHsITHE O pamHOCBS3H.
[Tpuntun pannuoCBsA3H.
[IpuMeHeHne 3IEeKTPOMAarHUTHBIX
BOJIH.

B toM uucne MPAKTUYCCKUX 3aHATHH

OKO01; OK02;
OK04; OK05; OK07




5. Jlaboparopnoe  3amsitue  Nell:
Nzydyenune paboThI
Tpa"cdopmaropa.

Pazpgen 5 OnTuka

10

Tema 5.1.
«[Ipupoma cBera»

Conepxanue yueOHOTO MaTepuana

1. Todeunblii UCTOYHUK cBeTa. CKOPOCTh
pacrpoCTpaHEeHHs CBETA. 3aKOHBI
OTPaKEHUS U MIPEJIOMIICHUS CBETA.
[Ipunuun [oiirenca. ConHeyHsle U
nyHHbIe 3aTMeHus. [lonHoe
OTpaXKeHUe.

2. Jlunzel. [TocTpoenne uzoOpaxxeHus B
nuH3ax. @opMyiia TOHKOM JIMH3BI.
VYBennueHnue JIuH3bL. [1a3 Kak
onTuyeckas cucrema. OnrTuyeckue
pubopsl. Tesneckomsl.

B ToMm uncne npakTHUeCKuX 3aHATUN

1. Pemenue 3a1a4d ¢ npodeccnoHambHON
HaIpaBJIE€HHOCTHIO.

2. JlaGoparopnoe 3ansitue Nol2:
Ornpenenenue mnokaszaresns
MIPEJIOMJICHUS CTEKJIA.

Tema 5.2.
«BoaHOBBIE
CBOIiCTBA CBETA»

Coneprxanue yueOHOro Marepuana

1. Hurepdepenuus CBeTA.
KorepeHTHOCTh CBETOBBIX Jy4ei.
WnTepdepenuus B TOHKHX
MJICHKAX. Kompua ~ HbroToHa.
Hcnonp3oBanue uHTepdepeHn B
Hayke u TexHuke. Judpaxius
ceera. Judpakmus nHa menu B
napajuieIbHbIX JTyyax.
Hudpaxuuonnas peuieTka.
[Tonspuzanusa csera. Ilomsiponnsr.
[Tonsipu3anus nornepeyHbIX BOJIH.

2. Hucnepcus CBETa. Bunsl
U3JIydeHM ~ Buabl  cnexTpos.
Cnextpbl ucnyckaHus. CHeKTpbl
MONJIOIEHUSI. CrexTpabHbIi
aHamn3. CrekTpajibHbIE KJIAcChl
3BE3I. VYnerpaduoneroBoe
W3JIy9CHHE. HNudpaxpacHoe
u3iydyeHue. PeHTreHoBckue iyuw,
ux npupona u cpoicrBa. [llkama
AIIEKTPOMArHUTHBIX U3JIYYECHHI.

B ToMm umcnie mpakTHUeCKUX 3aHATUN
1. Jlaboparoproe 3ansrtue  Nel3:
OnpeneneHue JUIMHBI  CBETOBOM
BOJTHBI c TTOMOTIIBIO
JTUGPaAKIIMOHHON PEIIeTKH.

OKO01; OK02;
OKO04; OKO05




2. JlaGoparopHoe 3amstne  Nel4:
HaGmonenue CILIOLLTHOTO U
JIMHEHYaToro CIEKTPOB.

Paznen 6. KBanToBas ¢usnka

10

Tema 6.1.
«KBauToBas
OIITUKAY

Coneprkanue yueOHOTO Marepuana

1. KsantoBas  rumore3a Ilmanka.
Tennosoe W3Jy4YCHHUE.
KopnyckynsapHo-BoaHOBOH
nyanusMm. @Doronbl. ['mmnoresa ne
Bpoiinis 0 BOJHOBBIX CBOMCTBax
YaCTULI. JlaBnenue CBETa.
XUMHAYECKOE IEHCTBUE CBETA.

2. Omnpwiter II.H. JlebeneBa u H.U.
Baswuosa. dotorddekr.
YpaBHeHue DOHHIITENHA s
dotorddexra. [IpumeHenue
dotordhdexra

Tema 6.2.
«Puszuka aroma u
aTOMHOTO SIpa

Coneprxanue yueOHOTO Marepuasia

1. Pa3BuTHEe B3IISA0B HAa CTPOCHUE
BellecTBa.  Monenu  CTpOCHMs
aTOMHOIO fj1pa. SlaepHas Mojuenb
aroma Omnwitel J. Pesepdopna.
Mopnens aroma Bomopoxa mno H.
bopy. KBanToBsle nocrynarsl bopa.
Jlazeprl. PagnoakTHBHOCTh. 3aKOH
pazOaKTUBHOTO pacmaja.
PannoaktuBHbIE MIpEBpAICHHUS.
Crioco6st HaOII0IeHNS U
perucTpanmy 3apsKEHHbIX YaCTHUILL.
CrpoeHue aTOMHOTO s7pa.

2. JledexT macchl, sHEprusi CBA3M U
YCTOMYMBOCTb  aTOMHBIX  SZEP.
Snepuble  peakumu.  SAnepHas
DHEPreTHKA. OHepreTu4ecKuii
BBIXOJ] AJIEPHBIX peakuui.
HckyccTBeHHas paliOaKTUBHOCTD.

3. Jenenue tsxenbix saep. Llemnas
AllepHas peakuusa. Yopasisemas
LenHas peaxuus. SAnepHsiit
peakrop. TepMosaepHBI CHHTES.
OHeprus 3BE3. [Tonyuenue
paZMOaKTUBHBIX HM30TONOB M HX
IIPUMEHEHHUE. buonornueckoe
JeificTBHE pazoaKTUBHBIX
W3ITy4ECHU. DneMeHTapHbIe
JaCTHLIBI

OKO01; OK02;
OK04; OK05; OK07

[IpomexxyTounas arrectauus B popme quddepeHInpOBaHHOTO

3a4cTa

Bcero

134




3.YcnoBus peasivzanuu yueOHOro npeamMera

3.1. MaTepuanbHO-TEXHUUYECKOE 00eCIIeUeHUE

Jlns peanuzani IporpaMMbl JUCHUIUIMHBL JIOJKHBI OBITH TPEIYCMOTPEHBI
cienyroniue crenuanbabie momenienus (B coorBeTcTBUU ¢ DI'OC u [TIOOII): yueOHbIit
KaOuHeT; Jaboparopusi(vu ), TEXHHYECKUE CPEICTBA OOYICHHMS:

1. ndposas nadboparopus o Gpu3uke Il yIUTENS;

2. Hudponas nadboparopust o pusmke s yICHHUKA;

3. Beb6-kamepa Ha MOJBHKHOM IITATUBE;

4. Bugeokamepa Jy1si pabOThI C ONITUYECKUMU IPUOOpaMHU;

S. IIpoeKTop ¢ CEHCOPHOM JOCKOU

6. Komnerotep.

3.2.udopmanrionHoe obecreyeHue peanns3anuu IporpaMmbl

Jns  peanuzauuu MOpOrpaMMbl  OMONMMOTEUHBIM QoHA 00pa3zoBaTEIHLHOM
OpraHu3alld JOKEH HMETh II€YaTHbIE W DJEKTPOHHBIE OOpa3oBaTelibHbIE U
WHQOpMAIIMOHHBIE  PECYpChl,  PEKOMEHJyeMbl€ IS  HCIOJb30BaHUA B
o0pazoBaTeibHOM MPOIIECCE.

OCHOBHBIE MTEUaTHBIE U DJICKTPOHHBIC U3IAHUS:

1. Msxumes ['4., byxoBueB b.b., Corckuit H.H. «®usuka 10», Mocksa,
«IIpocsemienuey, 2022r., PekoMmeH10BaHO MUHUCTEPCTBOM oOpa3zoBanusi PO, 366c¢.

2. Msxumes 1°5., ByxoBue b.b., Hapyrun B.M. «®usuka 11», Mockasa,
«IIpocBemienuey, 2022r., PekomMmeH10BaHO MUHUCTEPCTBOM 00pa3zoBanus PO, 399c.

JloTIOTHUTENIbHBIE UCTOYHUKU:

1. ®upcos A.B. ®usuka 15 npodeccrii U CrenralbHOCTEeH TEXHUYECKOTO
U €CTECTBEHHO- HAy4HOTO Mpoduiieii: YIeOHHUK JJIsi CTYyACHTOB YUPEXKICHUN CPE.
npod. oopazoBanus/ A.B. ®upcos; nox pen. T.U. Tpobumonoii. — M.: U3narenbckuii
ueHTp «Axkanemusi», 2017. — 352 ¢. — pekomennoBano PI'AY «OUPO»

2. HmutpueBa B.®. ®usuka ana npodeccuii U creuuasbHOCTER
TEXHUYECKOTO TMpoduis: Yy4eOHUK [JIsi CTYACHTOB YUYpexXIeHUW cpen. npod.
obOpazoBanusi/ B.®. JImutpuena. — 4-¢ uzn., — M.: U3narenbckuii IEeHTp « AKaeMUsD,
2017.—448 c. — pekomennoBano OPI'AY «OUPO»

3. HvmutpueBa B.®. «®usuka», MockBa, «Akagema», 2003r,
PexomennoBano MmuHucTepcTBOM 00pazoBanus PD, 415c.
4. PeivkeBnu A.I1. «CoopHuk 3amad o pusuke», Mocksa, «poda», 2003

5. KacessHoB B.A. «®usmka 10», Mocksa, «JIlpoda», 2022r.,
PexomennoBano MmuHuCTEpcTBOM 00pazoBanus PD, 385c¢.

6. KacessHoB B.A. «®usmka 11», Mocksa, «/lpoda», 2022r,
PexomennoBano MmuHucTepcTBOM 00pazoBanus PD, 373c.



4. KOHTpOJIb U OLIEHKA PE3YJITATOB OCBOECHUS yU€OHOTO IIpeaMeTa
KoHTposnilb W oOLleHKa pe3yabTaToB  OCBOGHHS yduyebOHOro mpenMera
OCYILECTBIISETCS MPENOJABATENIEM B IIPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATHM,
TECTUPOBAHUA, @ TAKKE BBINOJIHEHUA CTYJEHTAMM WHAUBHIYAIbHBIX 3aJaHUM,
IIPE3EHTALNN.

Pesynbrarel 00yueHus

Kpurepuu oneHku

MeTtonbl OLEHKH

Ilepeyenp 3HaHUI, XapakTepucTUKU JeMOHCTpUpyeMbIX | Hampumep:

YMEHUH, OCBauBaE€MbIX B 3HAHUN, KOTOPBIE MOTYT OBIThH TECTUPOBAHUE

paMKax AUCIUIUIMHBI MIPOBEPEHBI

Br16upars criocoOsl - copmMupoBaTh MPEICTABICHUS O VYeTHBIE  ompoc;

peliCHus 3a1a4 PO U MECTC (bI/I3I/IKI/I " aCTpOHOMHU (prHTaHBHBIﬁ

npodeccuoHaIbHOM B COBPEMEHHOW HAy4YHOH KapTHUHE orpoc;

JIeATEIbHOCTH MHUpa, 0 CHCTEMOOOpa3yIoel pou —

MIPUMEHUTEIBHO K (GU3MKN B Pa3BUTUU €CTECTBEHHBIX

pa3IMYHBIM KOHTEKCTaM HayK, T€X- HUKH U COBPEMEHHBIX KOHTPOIIBHBIX
TEXHOJIOTHI, O BKIIAJe POCCUICKHX pabor;

U 3apyOeXHBIX y4YCHBIX-(DU3UKOB B

pasBUTHE  HayKd;  IIOHMMaHHE
¢duznueckon CYIIHOCTH
HaOII0/JaeMBbIX IBJICHUH MUKPOMHUpA,
MakpoMupa u Meramupa;
IOHMMaHWE pPOJM aCTPOHOMHMU B
IIPAKTHUYECKOM JeSITEIIbBHOCTU

YeJoBeKa M JaJbHEHIEM HaydHO-
TEXHUYECKOM  Pa3BUTHH,  POJIH
¢buzuku B GOpMUPOBAHUU KPYTro30pa
u  (QyHKIMOHATFHOW TPaMOTHOCTH
YeJIoBeKa IS peleHus
MPaKTUYECKHUX 3a/1a4;

- copMupoBaTh yMEHHUS pelIaTh
pacyeTHbIC 3a/1a4M C SBHO 33 aHHON
¢bu3nueckoil MOAEIbIO, HCHOIb3YS
¢u3nveckre 3aKOHBI W TPUHITHIIG;
Ha OCHOBE aHAJIM3a yCJOBHS 3a1a4d
BbIOMpPaTh  (PU3MUECKYIO MOJIENb,
BBIJICNATH (PU3NUECKHUE BEIUYHHBI U
dbopmynbl, HEOoOXOAUMBIE ISl €€
pelIeHns, TPOBOAUTH pacyeTbl H
OLIEHUBATh pearbHOCTh
MOJTYYEHHOTO 3HAYCHUS (PU3UIECKON
BEJINYMHBI; pellaTh KayeCTBEHHBIE
3aja4d, BBICTpaWBas JIOTHYECKU
HEMPOTUBOPEUUBYIO LETOYKY
paccykAeHud ¢  Omopo  Ha
U3y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U  (U3NYECKUE
SIBIICHUS;

- BIIQJIETh OCHOBOIIOJIATAIOIIMH
buznueckumMu MOHATHSIMHI u
BEJIMYMHAMH, XapaKTEPU3YIOIIUMHU
duznueckue IIPOLIECCHI

HaOJIoIeHne 3a
XOJIOM BBITIOJTHEHUS
J1a00paTOPHBIX
paboT; oleHKa
BBITIOJTHCHHSI
J1a00paTOPHBIX
pabor; oreHKa
MPAKTHYECKHUX
pabot (perieHus
KaueCTBCHHBIX,
pacyeTHBIX,
po¢eCCHOHAIBEHO-
OPHEHTHUPOBAHHBIX
3a/1a4); OIlEHKa
TECTOBBIX 3aJIaHUM;
HaOJIIO/IEHUE 32
XOJIOM BBITIOJTHEHUS
WHIUBH Ty aTbHBIX
MIPOEKTOB U OIICHKA
BBITTOJIHEHHBIX
MIPOEKTOB;
BBITIOJIHEHHE
3a4eTHBIX 3a/laHUH.




Pesynbrarel 00yyeHHs

Kpurepuu onieHKH

MeTtonabl OLEHKHU

(CBH3aHHHMI/I C MEXaHUYCCKHUM
JABMXKXCHHEM, B3aUMOJACHCTBUEM TCI,
MEXaHUYECKUMH KOJICOaHHSIMHU U
BOJIHAMMH, ATOMHO-MOJICKYJIIAPHBIM
CTPOCHHUEM BCIICCTBA, TCIIJIOBBIMU
nponeccaMu, QJICKTPUUCCKUM U

MarHUTHBIM MOJISIMU,
ANIEKTPUUECKUM TOKOM,
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMU
u BOJIHAMU; ONTHUYECKUMHU
SBJICHUSIMU; KBaHTOBBIMU
SBJICHUSIMH, CTPOCHUEM aromMa u
aTOMHOTO aapa,
PaaOaKTUBHOCTHIO); BJIaJICHUE
OCHOBOMOJIATral0IIUMHU

ACTPOHOMUYECKUMHU  TIOHSTHSIMHU,
MO3BOJISIIOIIMMHM ~ XapaKTepU30BaTh
MpOLECChl,  MPOUCXOIAIINE  Ha
3Be37aX, B 3BE3AHBIX CHCTEMax, B
MEKTaJlaKTUYECKOM cpene;
JIBIDKCHHUE HeOeCHBIX Tell,
ABOJTIOIHIO 3Be3 U BeeneHHol;

- BJIAQAETh  3aKOHOMEPHOCTSIMH,
3aKOHAaMM M TEOpUSAMH  (3aKOH
BcemupHoro Ttsarorenus, [, I u III

3aKOHbI HrroToHa, 3aKOH
COXpaHEHUS MEXaHUYECKOU
SHEPruu, 3aKOH COXpaHECHUS

MMITYJIbCA, IPUHLUI CYNEPIO3ULUU
CUJI, TIPUHIUI PABHOIMPABHOCTH
WHEPUUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJISIPHO-KUHETHUECKYIO

TEOPHIO CTPOCHHUS BEIIICCTBA,
ra3oBbl€ 3aKOHBI, MEPBBIA 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO  3apsnia,  3aKOH
Kynona, 3akon Oma nisi y4acTka
mernd, 3akoH Owma 119 IOJIHOH
ANEKTPUYECKON LIETH, 3aKOH [0y
- JleHua, 3aKOH AJIEKTPOMarHUTHOM
WHIYKIIMWA, 3aKOH  COXpaHEHUSs
SHEPIrUM, 3aKOH MPSIMOJIMHEUHOTO
pactpoCTpaHEHHSI  CBETa, 3aKOH

OTPAXKCHUSA CBCTa, 3aKOH
MMPECIOMIICHUA CB€Ta, 3aKOH
COXpPaHCHUA OHCPTHHU, 3aKOH
COXpPaHCHUA HUMITYJIbCa, 3aKOH
COXpPAaHCHUA QJICKTPUICCKOI'O
3apsanaa, 3aKOH COXpPaHCHUA

MaccOBOTI'0 4YHMCIIa, nocTyaarsl bopa,
3aKOH paJIMOAKTUBHOIO pacnaja);




Pesynbrarel 00yyeHHs

Kpurepuu onieHKH

MeTtonabl OLEHKHU

YBEPEHHOE HUCIIOJIb30BaHUE 3aKOHOB
U 3aKOHOMEpPHOCTEH IIpU aHalIu3e
(bu3nYecKux sIBICHUN U

IPOLIECCOB

Hcnonp3oBars -YMETh YUUTHIBaTh I'PAHUIIbI
COBPEMEHHBIE  CPEACTBA IIPUMEHEHHUS U3yYEHHBIX
[IOMCKa,  aHalIM3a U (bu3n4ecKUX MoJIeIe:
UHTEPIIpETALNU MarepuasbHas TOUKa,
nHpopmauu u WHEpLUMAJIbHASI CHCTEMA OTCYCTA,
UH(OPMALOHHBIE UJCAIIBHBIN ra3; MOJEIIN CTPOCHUS
TEXHOJIOTUH IS ra3oB, )KUJIKOCTEHN U TBEPIBIX TEII,
BBITOTHEHIS 3aad TOYEYHBIN ANEKTPUUECKUN 3aps,
1podecCHOHABHOM AJIepHas MOJIENIb aTOMa, HYKJIOHHAs
NEATeNbHOCTH MOJEJIb aTOMHOTO Apa IIPH
peleHny (pU3NYECKHX 3a/1a4
- yMeTh (POPMHUPOBATH
COOCTBEHHYIO TIO3UIIUIO 110
OTHOILIECHMIO K (pr3nuecKoi
uHpOpMaLUK, IOJTydaeMoi U3
pa3HbIX UCTOYHUKOB, YMEHUI
UCTIONIBb30BaTh U(PPOBHIE
TEXHOJIOTUH JUIs [TOMCKa,
CTPYKTYpUPOBaHUs,
MHTEPIIPETALMM U IPEICTaBICHUS
yueOHOI U HAy4YHO-TIONYJISIPHOM
UH(pOPMaLUK; pa3BUTHE YMEHUI
KPUTHYECKOTO aHAIN3a
nojiyyaeMoi nHGopMauu
IInanupoBars U | - BJaJeTh OCHOBHBIMHU METONAMU
peanu3oBbIBaTh HAy4HOT'O IMO3HAHUS,
COOCTBEHHOE UCTIOJIb3YEMbIMU B (PU3HKE:
npodeccuoHanbHOE U | TPOBOAUTH NMPSMbIE U KOCBEHHBIE
JUYHOCTHOE  pa3BUTHE, | H3MepeHHs (PU3NYECKUX BEJTUYUH,
MPEANPUHUMATEIBCKYIO BbIOMpasi ONTUMAJIbHBIN c110OCO0
JESATENBHOCTD B | HU3Me- pEHUS U UCIIONIb3Ys
npodeccroHanbHON M3BECTHBIE METO/IbI OLIEHKU
cepe, UCIIOJIB30BaTh | IOTPEIIHOCTEN U3MEPEHU,
3HaHHUA 1O (PUHAHCOBOW | NIPOBOJIUTH HCCIIETOBAaHUE
IPaMOTHOCTH B | 3aBUCUMOCTEH (PU3NYECKHX

PA3JIMYHBIX JKHU3HCHHBIX
CUTyallusXx

BCJIMYHUH C UCIIOJIb30BaAaHUEM
NPSMBIX U3MEPEHH, OOBACHATD
MOJTY9EeHHBIC Pe3YJIbTaTHhI,
UCTIONB3Ys (PU3HUECKUE TEOpUH,
3aKOHBI U ITOHATHSA, U ACJIaTh
BBIBOJIBI; COONIIOAATH MpaBuUiia
Oe30macHOro Tpyaa npu
MPOBE/ICHUH UCCIIE0BAaHU B
pamMKax yueOHOTO SKCTIEpUMEHTA U
yueOHO-UCCIIeI0BATENbCKON
NEeSITETTHHOCTH C UCTIOJIh30BaHUEM
U(PPOBBIX U3MEPHUTEITBHBIX
YCTPOICTB U 1a00PaTOPHOTO




Pesynbrarel 00yyeHHs

Kpurepuu onieHKH

MeTtonabl OLEHKHU

000opyoBaHus;
c(hOopMHUPOBAHHOCTh
MPEJCTaBICHUN O METOAAX
MOJTyYEHUST HAyYHBIX
ACTPOHOMHUYECKUX 3HAHUIA;
OBJIaJETh. (CHOPMUPOBATH
MIPECTaBICHNUs) IPaBUJIaMU 3aIUCU
dusmuecknx Gopmyi penbedHo-
TOYCYHOU CHUCTEMBbI 00O03HAUYCHUIA
JI. Bpaiina (ana chensix u
C1a00BHIAIINX OOYYAFOIIMXCS)

S dexTuBHO
B3aUMOJICHCTBOBATD U
paboTarh B KOJUICKTHBE U
KOMaH/Ie

- OBJIJIETh YMEHUSMHU paboTaTh B
IpylIe ¢ BBIIOJHEHHUEM pa3IMYHbIX
COLIMATIBHBIX POJIEH, TUIAHUPOBATh
paboTy IpymIbl, parloOHAIBHO
pacnpenensiTh JeATeNbHOCTh B
HECTaH/IapTHBIX CUTYaLlUsX,
aJIcKBaTHO OLIEHUBAaTh BKJIAJ
Ka)XJIOTO M3 YYaCTHHUKOB TPYIIIbI
B PEIICHHE pPaccMaTpUBaAcMOU
POOIIEMBI

OcyuiecTBisITh YCTHYIO U

MUCHbMEHHYIO
KOMMYHUKaIIUIO Ha
rOCYAapCTBEHHOM  SI3BIKE
Poccuiickoit ®@eaepanuu ¢
y4eToM ocobeHHOoCTel
COLIMATILHOTO "

KYJIBTYPHOT'O KOHTCKCTA

YMETb pacro3HaBaTb (U3NYECKUE
sBIICHUsT (TIpoLIecChl) U OOBSACHATH
UX Ha OCHOBE M3YYCHHBIX 3aKOHOB!
PaBHOMEpPHOE M PaBHOYCKOPEHHOE

pr[MOJII/IHeI\/JIHOG JABUXXCHUC,
CBOOOIHOE MaJCHHUE TEJ, ABMIKCHHE
o OKpY)KHOCTH, HAHEPIIHUS,
B3aUMOJICHCTBUE Tell,
KoJ1e0aTeIbHOe JIBIDKCHHE,
pPE30HAHC, BOJIHOBOE JBUKECHHUE;

nuddy3usi, OpOyHOBCKOE IBHKECHHE,
CTPOEHHE KHUAKOCTEH U TBEPHBIX
Tel, U3MEHEHHe o0beMa Ten Npu
HarpeBaHUuM (oxmaxkaeHun),
TEIUIOBOE pPaBHOBECHE, HCIIApEHUE,
KOH/JIEHCaIus, IUUIaBJICHUE,
KpHUCTAJIN3aLUs, KHUIIEHUE,
BJIQXKHOCTb BO3/1yXa, CBSI3b CPEIHEN
KMHETUYECKOW HSHEPTUH TEIIOBOIO
JBYDKEHUST MOJIEKYNT ¢ aOCONIOTHOM
TEMIIEpaTypou, MIOBBILLICHUE
JIaBJICHU ra3a IpU €ro HarpeBaHUU
B 3aKpbITOM COCYIE, CBSI3b MEXKAY
napaMeTpaMu COCTOSIHMSI rasa B
M30MpoIeccax; JJEKTPU3aLUsl Tell,
B3alMOJIEHICTBHE 3aps/0B,
HarpeBaHUE IPOBOAHHUKA C TOKOM,
B3alMOJIEHICTBHE MarHuroB,
ANIEKTPOMAarHUTHas UHAYKLHSA,
JEICTBME MAarHUTHOIO TMOJsSI  Ha
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HPOBOTHHK C TOKOM M JBHKYIIUHCS
3apsiz, ANIEKTPOMArHUTHBIC
KOJIeOaHus u BOJIHBI,
NPSAMOJIMHEHHOE PAaCHpOCTpaHEHHE
CBETa, OTPaXKCHHUE, NPEIOMIICHHE,
uHTeppepeHyst, audpakaus u
HOoNApU3alusl  CBETa, JAMCHEPCHS
cBeTa; (HOTOIEKTPUIECKUI

- addeKT, CcBETOBOE JaBIICHHUE,
BO3HHKHOBEHHE JMHEHYaTOro
CIIEKTpa aroma BOZIOpOJA,
€CTeCTBEHHass M  HMCKYCCTBEHHAas
PaaOaKTHBHOCTh

[IposBnsats

rpak IaHCKO-
NaTPUOTHYECKYIO
MMO3HITHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOEC
MMOBEJICHUE Ha OCHOBE
TPaJUIIMOHHBIX
00I1IeYeTI0BEYECKUX
IICHHOCTEH, B TOM
yuciae C  y4eToM
rapMOHHU3aIUU
MEKHAIIMOHAJILHEIX M
MEKPETUTUO3HBIX
OTHOIIICHUH,
MIPUMEHSATH
CTaHJapThl
AHTUKOPPYNILIMOHHOTO
MMOBEACHHUS

- 0CO3HaHHUE 00yYaIOUIMMUCS
POCCHUICKOM TpaXK1aHCKOM
HIEHTUYHOCTH;
- IIeJICHAIIPaBICHHOE PAa3BUTHE
BHYTpPEHHEH MO3UINH JUYHOCTH Ha
OCHOBE JTyXOBHO-HPaBCTBEHHBIX
1eHHocTel HaponoB Poccuiickoi
®denepauyu, UCTOPUUYECKUX U
HAI[MOHAIIbHO- KYJIBTYPHBIX
Tpaguiuid, GopMHUpOBaHHE
CHCTEMBI 3HAYMMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYMIIMOHHOTO
MUPOBO33PEHHSI, MPABOCO3HAHMUS,
9KOJIOTMYECKOU KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTh LIENTH U
CTPOUTD KU3HEHHBIE IJIaHBI;

B yacTu rpaxaaHcKoro BOCITUTaHUS:

-0CO3HAHUE CBOMX
KOHCTHTYIIMOHHBIX npaB "
00s13aHHOCTEHN, YBa)KEHHE 3aKOHA M
MIPABOTIOPAIKA; MIPUHATHE
TPaTUIIOHHBIX HAIIMOHAIIBHBIX,
o0I1euenoBeYeCKIX

TYMaHHUCTHUYCCKUX u

JACMOKPATHYCCKUX HeHHOCTeﬁ;
- TOTOBHOCTb IIPOTUBOCTOATH

HJIE0JIOTHH IKCTPEMH3MA,
HAI[MOHamu3Ma,  KceHodoOouw,
JUCKPUMHUHAIIAN 1o
COI[HAILHBIM, PEITUTHO3HBIM,
pacoBbIM, HaIlMOHAILHBIM
NpU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO
JIEATEILHOCTD B HUHTEepecax
TPaKIaHCKOTO o01ecTBa,

Y4aCTBOBATb B CAMOYIPABJICHUH B
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001e00pa3oBareIbHOM
OopraHu3alu u JIETCKO-
FOHOLIECKUX OPraHu3alusiX;

- yYMEHHME B3aUMOJECHCTBOBATL C
COL[MAJIbHBIMM  HMHCTUTYTaMU B
COOTBETCTBUH C UX (DYHKIUSMU H
Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU 1
BOJIOHTEPCKOM I€ATEIbHOCTH;
MaTPUOTUYECKOTO BOCITUTAHUS:

- chopMHUPOBAHHOCTH

POCCUICKON I'pakIaHCKON
UJEHTUYHOCTH, MaTPUOTU3MA,
YBaXXCHUS K CBOEMY Hapozy,
YyBCTBa OTBETCTBEHHOCTH TIEPE]T
Ponunoii, roproctu 3a cBoi

Kpaii, cBoto PonuHy, cBOM s3bIK

U KYJBTYPY, MPOILUIOE U
HaCTOsIILIEe

MHOTOHAIIMOHAJILHOTO HApO/Ia
Poccuu;

- ICHHOCTHOE OTHOIIIEHUE K
rOCyJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U TIPUPOIHOMY
HaCJeINI0, NaMsATHUKAM,
TpaauusMm Haponos Poccun,
JoctuxeHussM Poccuu B Hayke,
HCKYCCTBE, CIIOpTE,

TEXHOJIOTUSX U TPYIE;

- unieriHas yoex1eHHOCTb,
TOTOBHOCTb K CIIY>KEHHIO U 3aIIUTE
OteuecTBa, OTBETCTBEHHOCTH 34
ero cyanoy;

OCBOEHHBIE 00yUaIOIIUMUCS
MEXIPEIMETHBIE IOHITHS U
YHUBEpCaJIbHbIC Y4eOHbIC NEUCTBUS
(perynsiTUBHBIE, MO3HABATEIbHBIC,
KOMMYHHUKaTHBHbIE);

- CITIOCOOHOCTH UX UCTIOIH30BAHUS

B MTO3HABATEIBHOM U COLIMAILHOM
MpaKkTUKe, TOTOBHOCTH K
CaMOCTOATEIIbHOMY
TJTAHUPOBAHUIO U
OCYIIECTBIIEHUIO yueOHOU
JIEATENIbHOCTH, OPTaHU3AIUU
y4eOHOTO COTPYIHUYECTBA C
Mearoru4ecKuMi paboTHUKAMHU
Y CBEPCTHUKAMHU, K YYaCTHIO B
MOCTPOCHUHN UHAUBUIYaTbHON
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00pa3oBarenbHOI TpaeKTOpuHy;
OBJIa/ICHUE HaBbIKaMHU y4eOHO-
HCCIIEN0BATENBCKOM, IIPOECKTHOU U
COLIMAIIBHOM JEATENBHOCTH

CopneiicTBOBaThH
COXPaHEHUIO
OKpYy)Karolmen  cpeasl,
pecypcocOepekeHuto,

IIPUMEHSTh 3HAHUS 00

chopMUpOBaTh YMEHHUS MPUMEHSTH
MIOJTy4ECHHbBIE 3HAHUS JUTSL
OOBSICHEHMSI YCIIOBUH NPOTEKaHUS
busznyecKux SIBICHUN B MPHUPOLE U
UL TPUHATHS — TPAKTUYECKUX

U3MEHEHUU KJIUMaTa | pEUleHUH B IOBCEJHEBHOM >KU3HU
TIPUHITAITBL s obecriedeHusi  0€30MacHOCTH
OEpeKITMBOTO npu  oOpamieHUH C  OBITOBBIMH
MIPOU3BOJICTBA, npubopaMu M TEXHHYECKUMHU
3pPEeKTUBHO yCTpOUCTBaMH, COXpaHEHHUS
JeHCTBOBATh B | 3I0pOBBbS W COONIOACHUS HOPM
Ype3BbIYaHBIX HKOJIOTHYECKOTO MOBEACHUS B
CHUTYaIHAX OKpyXKarolllel cpesie; HOHUMaHHe
HE00XOJUMOCTH TPUMEHEHUS
JOCTHKEHUH (PU3UKU U TEXHOJIOTUN
JUIS palliOHAIBHOTO
PUPOJOIIOIb30BaHUS
3Harb HopmatuBHbIe | CoOnonars:
JTOKYMEHTBI no | TpeboBaHMS OXpaHbI TpyJa IO
00€eCTIeYeHHIO. 0e30macHbIM IpueMaM padboTHI;

IpaBuiIa MOXKapHOH 0€30IacCHOCTH;
IIpaBUJia OpraHu3aluu padbouero
MecTa
3HaTh:
Ha3HaYeHHe, yCTPONUCTBO U
npaBuiIa IPUMEHEHUS
KOHTPOJIbHO-U3MEPUTEIBHOTO
MHCTPYMEHTA O PO UHPOPMAITHH
U CBSI3aHHBIX C HEH MPOLIECCOB B
MPUPOJIE, TEXHUKE U OOIIECTBE;
YMmeTs:
OpraHu30BarTh pabodee MecTo s
BBITOJIHEHUS 3aJaHUs
BJIa/IeTh METO/IaMU TIOUCKa
uHopmaluu B cetn VIHTepHeT;
KPUTHUYECKH OI[CHUBATh
UH(OPMALIUIO, TTOJTYYEHHYIO U3 CEeTH
WHTepHeT; XapakTepHu30BaTh
OoJsplIME JaHHBIE, MPUBOIUTH
MPUMEPHl MCTOYHUKOB HX
MOJIy4eHUs] W HaAIpPaBJICHUS
HCIIOJIb30BaHUSI.
KonTponuposars:
KaueCTBO BBINOJIHAEMBIX paboT C
PUMEHEHHEM CIIeIHATBHOTO
MU3MEPUTEFHOTO HHCTPYMEHTA B
YCIIOBHSX KCILUTYaTaIH







