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Paboyass mporpamma o0011e00pa3oBaTebHON JUCHMILTHHBI DH3KMKa SABJISETCS
94acThIO IIPOrpaMMbl  IOJFOTOBKHM  CIIELHAIMCTOB CpPEAHETr0 3BEeHAa [0
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YTBEPXKIEHHOIO IpHUKa3oM MuHucTepcTBa 00pa3oBaHWs W HayKd Poccuiickoii
Oenepaunu ot 17 masg 2012 r. Ne 413" (3apeructpuponan 17.03.2025 Ne 81559), ¢
yuetom IlpumMepHoii pabouel mporpamMmMsl 00meo0pa3oBaTeNbHON TUCIUILIMHEL
@usuka (0a30BBI ypoBeHB) M MPO(ECCHOHAIBHBIX 00pa3oBaTENBHBIX
opranusauui, yreepxacHHo ®I'bOY NII1O MUPIIO (mpotokon Ne6/2025 ot «18»
ampens 2025 r.). |
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1. OO0mas xapakrepucTuka pado4eil mporpaMMbIo01Ie00pa3oBaTe/IbHOM
TUCHUILTHHBI «DU3HKAY
1.1.MecTo TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTte/ibHoil nporpammsl CIIO:
OO6meoOpa3oBaTenbHas AUCHUIUIMHA «DU3HKa» SBISETCS 005S3aTEIHLHON YaCcThIO
00111e00pa30BaTeNbHOIO KA 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C

dIroC CIIO mo cunenuanbHoctT  11.02.06  TexHuueckass JKCILIyaTalus

TPAaHCIHOPTHOI'O PAAMO3JICKTPOHHOTO O60DV,Z[OBaHI/IH (HO BHUAaM TpchnopTa).

1.2. Hesu u muIaHupyeMble Pe3yJbTaThl OCBOCHUS JUCHUIIIHHBI:
1.2.1. Heau TUCHUNIMHBI:

Conepxanue mporpaMmbl 001Ie00pa3oBaTEILHON AUCHUILIMHBL DuU3nKa
HaIpaBJICHO Ha JOCTH)KEHUE CICAYIONIUX IIEJIeH:

e  (opmMupoBaHme WHTEpeca U CTPEMIICHHUS OOYJArONTUXCS K HAYYHOMY
W3YUCHUIO TPHUPOMABI, Pa3BUTHE WX HHTCIUICKTYAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

®  pa3BUTHE TIPEACTABICHWA O HAyYHOM  METOJE¢  ITO3HAHMS
1 (OpPMHUPOBAHUE UCCIEAOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHHSIM;

e  (opMupoBaHHE HAYYHOTO MHUPOBO33PECHHS KaK PE3yJIbTaTa HU3y4YCHHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e  (opmupoBanue yMeHHUU OOBSCHATH SBICHUS C HCIIOJIb30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e  (opMupoBaHue penCTABICHUN O POIU QUBHKH TSI Pa3BUTHUS JPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrxkeHre ATUX Iejeld 0O0ecreuynBaeTCsl pelIeHuEeM CIICAYIOMUX 3aad
B TIpoIIecCe U3yUeHUs Kypca (U3UKU Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs:

e  qnpuoOpeTeHHe CHUCTEMbl 3HaHUHM 00 o0mwmx  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSX, BKJIIOYas MEXaHUKY, MOJIEKYJSPHYIO

(bu3MKy, SNEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI aCTPO(DU3HUKY;



e  (JopmMupoBaHMe yYMEHHWI TNPUMEHITh TEOPETUUYECCKHUE  3HAHMUS
TUIsl OOBSICHEHHS (DU3UYCCKUX SBJICHUNA B MIPUPOJIC W JJISI IPUHATHUS MPAKTHICCKUX
pEUIEHNI B TOBCEAHEBHOM KU3HU;

®  OCBOGHHE CIOCOOOB PEIICHUS PA3IWYHBIX 33Ja4 C SIBHO 3aJaHHOU
bu3MYecKo MOMAENBI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSTEIHHOE CO3JaHUE
bu3MYecKoi MOJIEIH, COOTBETCTBYIOIICH YCIOBUSM 3a/1a4u;

®  [OHMMaHHUE (PU3NYECKUX OCHOB M MPUHIIUIIOB JICUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

e  OBJAJCHUE MeTOogaMu CaMOCTOSITEJILHOTO IJIAHUPOBAHUS
U TpOBEACHUS (PU3NYECKUX OKCIEPUMEHTOB, aHalW3a W HWHTEpIpeTaluu
nH(popMaIu, onpeieNIeHNs J0CTOBEPHOCTHU MOTYYEHHOTO PE3YIbTaTa;

®  CO3/laHM€  YCIOBUM  JJii  pa3BUTUS  YMEHUHM  MPOEKTHO-
UCCIIEI0BATENbCKOM, TBOPUECKOM AESTEIbHOCTH.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOCHHSI 001I€00pa3oBaTeIbHOM
aucuIJIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
O6mme komnereniuu (nanee — OK) u nmpodeccroHaabHble KOMIETEHIINH (J1ajiee —
[IK) ®I'OC CIIO B COOTHECEHHMHM C JHMYHOCTHBIMHM, METalpEAMETHBIMH U
MPEIMETHBIMU pe3ysibTaTaMu o0ydeHusi 6a3zoBoro ypoBHs (nanee — [1P6) dI'OC

COO npexacraiieHbl B TaOIHIIE:



Kox v nanmenoBanue
(popmupyembIx
KOMIIeTeHIN

IInanupyeMble pe3yJbTaThl 0CBOCHHS IPOrPAMMBI 110 TMCIUIJIHHE

Oﬁmne1
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OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npodeccHoHATEHOM
JeSTEIbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yabTAaThl JOJUKHBI OTpaXaTh B YacTh
TPYJIOBOI'O BOCITUTAHMUSL:

- TOTOBHOCTh K TpPYIy, OCO3HAaHHE IIEHHOCTH MAacCTEpCTBa,
Tpynonooue;

- TOTOBHOCTh K aKTHBHOM JESATEIHLHOCTH TEXHOJIOTUYECKOM
u COLIMaTIbHOU HaNpPaBIEHHOCTH, CIIOCOOHOCTH
WHUIMAPOBATh,  IUIAHUPOBATH M CaMOCTOSITEIHHO
BBITIOJTHSATH TaKyIO JESTEIbHOCTD;

- UWHTEpeC K pasnmudabiM chepam mpodeccHoHATBEHOM
NeSITeNIbHOCTH,

- TOTOBHOCTh M CIHOCOOHOCTh K 0O0pa3oBaHUIO W
camM000pa30BaHUIO HA MPOTSHKEHUH BCEU KU3HU.
MertarnpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKaTh:

OBnaneHue YHHUBEPCATbHBIMU y4eOHBIMU
MTO3HABATCIIbHBIMHU JICHCTBHIMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENTLHO ~ (POPMYJTUPOBATh U aKTyaJM3HPOBAThH

npo0yieMy, pacCMaTpUBaTh €€ BCECTOPOHHE; yCTaHABIMBATh
CYIICCTBCHHBI MPU3HAK WJIM OCHOBAaHUWS JIJISI CPaBHCHWS,
Knaccupukanud M 000OIIEHHUs; ONpeAeNsiTh  Ielu
NEATCILHOCTH, 3a/1aBaTh IapaMeTpbl W KPHUTEPHH WX
JOCTUKEHHUS; BBISBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS
B PacCMaTPUBAEMBIX SIBJICHUSX; BHOCHUTh KOPPEKTUBHI B
NesITeNbHOCTh, OILIEHUBAaTh COOTBETCTBUE PE3YIbTATOB
IEJsIM, OICHUBATh PUCKH ITOCICJCTBUN JIEATEIHHOCTH;
pa3BUBaTh  KPEAaTUBHOE  MBIIUIEHHE TIPU  PEIICHUU
KU3HEHHBIX pobiieM;

[MP6 1. CdopmMupoBaHHOCTH TPEACTABICHUH O pOJIK
U MecTe (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOM Hay4dHOH
KapTHHE MHpa, O CHUCTeMOoOpasyromeld poinu (U3MKH B
pa3BUTHH €CTECTBEHHbIX HayK, TEeXHUKH
U COBPEMEHHBIX TEXHOJOTHH, O BKJIAAE POCCHUCKUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B Pa3BUTHE HAYKHU;
NOHMMaHue  (U3NYECKOH  CYIIHOCTH  HAOJIIOaeMBIX
SBJICHUH MUKpOMMpA, MAKpOMHpa U MEramupa; oHUMaHue
POJIM ACTPOHOMUU B IIPAKTUYECKOMN AESITEIbHOCTH YEJIOBEKA
U JalbHEHIIeM HayYHO-TEXHMUYECKOM pa3BUTHH, POJIU
¢usnkn B (HOpMUPOBAHHM KPYro3opa M (yHKIHOHATIBHON
I'PaMOTHOCTH YeJIOBeKa JUIsl peIlieHHsI TPAKTUYECKHX 3a/1a4;
[IP6 2. CdopmupoBaHHOCTP YMEHUH pacrno3HaBaTh
¢usnyeckue sBieHUs (MpoLEcChl) U OOBACHATH UX Ha
OCHOBE  M3y4YEHHBIX  3aKOHOB:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXKEHHE, CBOOOJHOE
MajieHue TeJsl, JBWKEHUE 110 OKPYKHOCTH, HHEpIus,
B3aUMO/IEIICTBHE Tell, KoJebaTeIbHOE JIBUKEHUE, PE30HAHC,
BOJIHOBOE JABWXEHUE; NUDPPy3usi, OpOYHOBCKOE JBHKEHUE,
CTPOEHHUE KUIKOCTeH M TBEPIBIX TeJl, U3MEHEHHEe oObema
TEJ MPU HarpeBaHuU (OXJIaKJIEHHUH), TEIUIOBOE paBHOBECHE,
HCIIapEHHEe, KOHJICHCALlUsA, IUJIaBJICHHUE, KpUCTAJIM3alus,
KHUIIEHHe,  BJIQXHOCTb  BO3JyXa,  CBS3b  CpeaHel
KMHETUYECKOW DHEPIHMM TEIUIOBOIO IBMXKEHMSI MOJIEKYJ C
aOCOJIIOTHOW TeMITepaTypoil, TMOBBIIICHUE JAaBJICHHUS Ta3a
IIPU €r0 HarpeBaHUM B 3aKPbITOM COCYAE, CBSI3b MEXIY
rapaMeTpaMM  COCTOSIHMSI Ta3a B M30Ipolieccax;

1

o0meoOpa3oBaTenbHas JUCIUILINHA.

O6mue pe3yapTaThl CHOPMYIHPOBAHBI B COOTBETCTBHHM C JIMYHOCTHBRIMH H MeTampenMeTHbiMu pesyiabTaTamu ®I'OC COO, B ¢GOopMHUPOBaHMU KOTOPBIX YYacTBYET

2 JIMCLMILTHHAPHBIE Pe3yIIbTAThI COPMYIHPOBAHBI M IPOHYMEPOBAHBI B COOTBETCTBHH C TPEOOBAHISAME K IIPEIAMETHBIM pesyibTaTam 6azoBoro yposhs (IIP6) ®T'OC COO (ITpukas
MunoOpHayku Poccun ot 17.05.2012 Ne 413 (penmakiust ot 27.12.2023 1.).
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0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIQJETh HaBbIKAMU Yy4e€OHO-HCCIIEIOBATEIbCKOH U
MPOCKTHON  JIeATEIBHOCTH,  HABBIKAMH  pa3pelicHUs
pooem;

- BBUBJIATH  NPUYMHHO-CICACTBCHHBIE  CBSI3U MW
aKTyallu3UpOBaTh  3ajJady, BBJIBHUTaTh THIIOTE3Y ¢
peIIeHHs, HAXOIUTh apPTyMEHTHI IS JIOKa3aTeIbCTBA CBOMX
YTBEPKIACHUM, 3a/1aBaTh ApaMETPhl M KPUTESPHUH PEIICHUS;
- QHAM3UPOBATh MOJYYCHHBIC B XOJE PCUICHHS 3a7auu
pe3yNIbTaThl, KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMeTh TMIEPCHOCUTH 3HAHUS B I[IO3HABATCIBHYIO W
MPAKTUYECKYIO YaCTH KU3HEICATCIILHOCTH;

- YMEThb HMHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX
obacTei;

- BBUIBHTaTh HOBBIC WJCH, TIpe/yiaraTb OpPUTHHAIBLHBIC
MOJIXO/IbI U PEIICHUS;

- MPOSIBJIATH  CIIOCOOHOCTh UX  HUCIIOJNB30BAaHUSA B
MO3HABATEJILHON U COIMATIbHON MPAKTHKE;

-IIPOSIBIISATH CIIOCOOHOCTh u TOTOBHOCTb K
CaMOCTOATEIIEHOMY MOUCKY METOJIOB pelLIeHus

MPAaKTUUECKUX 33J1a4, MPUMEHEHUIO Pa3IUYHbIX METOJO0B
MO3HAHUS;

- cTaBUTh U (opmynupoBaTh COOCTBEHHBIE 3a7aud B
00pa30BaTeNbHON NEATENbHOCTH U )KU3HEHHBIX CUTYalUsX;
BBISIBIIATh ~ NPUYUHHO-CIEJACTBEHHbIE  CBS3M WM JUIA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKJEHHUH, 3a/1aBaTh MapaMeTpbl
Y KPUTEPUH PEILICHUS aKTyalIu3upOoBaTh 3a/1a4y, BbIABUTATh
TUIOTE3Y €€ pelleHus, HaXOAUTh apTyMEHTHI;

- aHANM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHHS 3aJa4u
pe3yNbTaThl, KPUTHUYECKH OIIEHMBATh WX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBUSX; /1aBaTh
OLICHKY HOBBIM CHUTYallUsiM, OLIEHHWBATh TNPUOOPETEHHBIH
OTIBIT;

AIIEKTPHU3AIMS TeJ, B3aUMOJCHCTBHE 3apsAI0B, HArpeBaHHE
IIPpOBOAHHKA C TOKOM, B3aHMO,IIeI>iCTBPIe MarduToB,
AIIEKTPOMArHUTHAS MHAYKIHS, ACHCTBUE MArHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM M JBWXKYIIMICA 3aps,
AIIEKTPOMArHUTHBIC KOJICOaHUs M BOJHBI, MPIMOJIMHEHHOES
pacnpocTpaHeHHe CBeTa, OTPAXKCHUE, MPEIOMIICHUE,
uHTepdepeHims, aUudpakius W [OJSIPU3AIUA  CBETa,
mucriepcust cBera; GorodnekTpuueckuil 3PQexT, cBeTOBOE
JIaBJICHHE, BO3HMKHOBCHHE JIMHEHYATOrO CIIEKTpa aroma

BOJIOPO/Ia, €CTECTBEHHAs " UCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

[IP6 3. BiageHue OCHOBOMONArarOUMMH (U3NYECKUMU
HNOHATUAMH W BEIMYMHAMH,  XapaKTEPU3YIOLUIMMHU
¢u3nueckre TpoIecchl (CBS3aHHBIMA C MEXaHUYCCKHM
JBIKCHUEM, B3aMMOJCHCTBHEM TeN, MEXaHWYECKUMH
KoJIeOaHHUSIMU n BOJIHAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOGHHEM  BEIeCTBa,  TEIUIOBBIMU  Mpolleccamy;

SJIEKTPUYECKHUM M MAarHUTHBIM TIOJISIMH, 3JIEKTPUYECKUM
TOKOM, DJIEGKTPOMarHUTHBIMH KOJICOAHUSIMH U BOJHAMU;
ONTUYECKUMU  SIBJICHUSIMH; KBAHTOBBIMU  SIBIICHHUSIMHU,
CTPOCHHEM aToMa M aTOMHOTO S/pa, PaJIlOaKTHBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJAralOlIMMU  aACTPOHOMHUYECKUMU
MOHSTUSIMH, TO3BOJISIIOIIMMH XapaKTEPU30BaTh MPOLECCHI,
MPOUCXOASAIIME Ha 3BE3/1aX, B 3BE3JHBIX CHCTEMAax, B
MEXKTTAKTHIECKON cpele; ABWKEHHWE HEOECHBIX Tell,
ABOJIIOLMIO 3Be311 U BeelneHHoid;

[IP6 4. BiageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU
u TeopusimMu (3akoH BcemupHoro Tsrorenus, [, I u III
3akOoHbl HBIOTOHA, 3aKOH COXpPAaHEHUS MEXaHUYECKOU
SHEpPrMH, 3aKOH COXPAaHEHUS  MMIIYJIbCA, [PUHLMII
CyNEepHO3UIIUU CcuJI, TPUHITATT paBHOIIPaBHOCTH
WHEPLMATbHBIX CUCTEM OTCYETA; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMSI BELIECTBA, TIa30BbIE
3aKOHbI, MEPBbIM  3aKOH  TEPMOIAWMHAMHMKH;,  3aKOH




- paspabarbiBaTh IUIAaH pELICHUS NPOOJIEMBI C Yy4ETOM
aHaIM3a HUMEIOIIMXCS MaTepUANIbHBIX M HEMaTepPHAIbHBIX
pPECYpCOB; CTaBUTh MpPOOJIEMbI M 3a/layd, OIMYCKAaIOIIue
IbTEPHATUBHBIC PEIICHUS

COXpaHEHHUS AJIEKTPUIECKOTo 3apsiia, 3akoH KynoHa, 3aKkoH
OMa s ywacTka uenu, 3akoH Owma Uil TOJHOM
3JIEKTpUYECKOM 1enu, 3akoH Jxoynsa - JleHma, 3akoH
3JEKTPOMArHUTHON MHYKIIMHU, 3aKOH COXPAHEHUsI YHEPTUH,
3aKOH TMPSMOJIMHEHHOTO pPacHpoCTpaHEHHUs CBETa, 3aKOH
OTPaXXEHHUS CBETa, 3aKOH NPEJIOMJICHUS CBETa; 3aKOH
COXpaHEHHUs SHEPIruH, 3aKOH COXPAHCHHsI UMITYJIbCa, 3aKOH
COXpPAHEHHUS DJIEKTPUUYECKOTO 3apslia, 3aKOH COXPAHCHHS
MacCOBOT'0O YKCIa, MOCTyIaThl bopa, 3aKoH paoaKTHBHOTO

pacmazna); yBEpPEHHOE  HCIOJIb30BAHHUE  3aKOHOB |
3aKOHOMEPHOCTEH MpH aHaiu3e (PU3MUECKUX SBJICHUH U
IPOLIECCOB;

[IP6 6. Brnagenwe OCHOBHBIMH METOJAMU HAy4YHOTO
TIO3HAHMS, UCIIOJIE3YEMBIMH B (PU3UKE: MPOBOIUTH MPSMBIC
U KOCBCHHBIC M3MEpEHUs (PU3MUECKHX BEIMYMH, BBIOWpas
ONTUMATBHBIA CIIOCOO M3MEPEHUs U UCIOIb3Ysl U3BECTHHIE
METOJbl OLIEHKHU IMOrPEIIHOCTEN W3MEPEHUH, NPOBOJMUTH
HCCTIEOBAaHUE  3aBUCUMOCTEH  (DU3WYECKUX  BEIUYUH
C HCIOJB30BAaHUEM TMPSMBIX H3MEPEHHH, OOBSICHATH
MOJTy4YeHHBIE PE3YNbTAThl, UCTOIB3YsS (U3NUECKUE TEOPHH,
3aKOHBI U TOHSTHUS, U JEJIaTh BBIBOJIBI; COOIOAATh MpaBUiia
6e30macHoro Tpyna
MpyU  TPOBEICHUM WCCIEAOBAaHUN B paMKax y4yeOHOro

JKCIIEPUMEHTA u y4eOHO-HCCIIeI0BATEIbCKON
JeSITeTbHOCTH c HCIIOJIb30BaHUEM U (POBBIX
M3MEPUTEIbHBIX YCTPOICTB u 1abopaTopHOTO
o0opyIoBaHNs; c(hopMUPOBAHHOCTH TIpeACTaBICHUI

0 METO/axX MOJIy4eHHUs] HAyYHBIX aCTPOHOMHUYECKUX 3HAHUM;
[1P6 7. ChopMHupOBaHHOCTH YMEHMSI peliaTh pPacUETHbHIE
3aJauu C SIBHO 3a/IaHHON (PU3NYECKOI MOJIEINbIO, UCTIONIb3Ys
dbuznveckue 3aKOHBI
W TPUHIUNB, HA OCHOBE aHaiW3a YCIOBUS 3aJauu
BBIOMPATh (PU3MUYECKYIO MOJIEb, BBIICIATH (U3UUCCKUE
BEIMYUHBI M (POPMYIIBI, HEOOXOAUMBIE AJISI €€ PElICHHS,




OPOBOIUTH  pacyeTbl M OLEHUBAThb  PEAIbHOCTh
MOJyYEeHHOTO 3HAa4YeHUsl (PU3MUECKOW BETMYMHBI, pEIIaTh
Ka4eCTBEHHbIE 3ajauu, BbICTpauBas JIOTHUYECKU
HENIPOTUBOPEUYUBYIO LENOYKY PACCYKIECHUW C ONOPOM Ha

U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PHU3UYECKHE
SIBJICHUS
OK 02. Ucnons3oBath | JINUHOCTHBIE pPE3yNbTaThl JOJKHBI OTpaxaTh B dyactu | [IP6 5. VYMeHue yuuThIBaTH TpaHUIBI PUMCHEHHS

COBpPEMEHHBIE CPECTBA
MOKCKA, aHaJIM3a U
MHTEPIpETANN
nHpopManuu u
MH(POPMAIOHHBIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 33,144
npoheCCUOHATBLHON
JeSITeITbHOCTH

LIEHHOCTH HAY4YHOI'O NTO3HAHUSA:
- cOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH W OOIIECTBEHHOM

MPaKTUKH, OCHOBaHHOT'O Ha JHajiore KYJIbTYP,
CIOCOOCTBYIONIETO  OCO3HAHHMIO  CBOETO  MecTa B
MOJIMKYJIbTYPHOM MHDE;

- COBEpUICHCTBOBAaHWE  SI3BIKOBOM W  YUTATEIbCKOMN

KYJBTYPBI KaK CPE/ICTBA B3aUMOJICHCTBHS MEKIY JIFOJABMH U
MO3HAHUS MHPA;

MeramnpeaMeTHble  pe3yabTaThl  JOJDKHBI
OBnanenue YHHUBEpCAIbHBIMU
M03HABATENbHBIMU JCUCTBUSIMMU:

B) paboTa ¢ uHpopmaIuei:

OTpaxaTh:
y4eOHBIMU

- BJAJACTb HaBBIKaMU  IIOJIYUCHUA I/IH(I)OpMaI_II/II/I nu3
NCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATDH IIOUCK, aHaJIu3s, CUCTEMATHU3alluIO u

MHTEpIIpEeTaluio MHPOPMAIMN PA3INYHBIX BUIOB U (OpM
MIpE/ICTaBJICHHS;

- co37aBaThb TEKCThl B pa3IUYHbIX (opmarax ¢ ydyeToMm
HazHaYeHUs MHQOpPMAIINH U 1EJIEBON ayAUTOPHUH, BRIOHpast
ONTUMaJIbHYIO (POPMY IPEICTABICHUS U BU3YAIU3AlIHH;

- HWCIONIb30BaTh  CPEACTBA  HMH(DOPMAIMOHHBIX |
KOMMYHI/IKaHI/IOHHBIX TGXHOJ'IOFI/Iﬁ B peH_IeHI/II/I
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX
3a1a4d ¢ coOoIeHneM TPeOOBaHUM APrOHOMHUKHU, TEXHUKH
0€30MMacCHOCTH, TUTHUEHBI, PECYPCOCOEPEKECHHMSI, TIPABOBBIX H
ATUYECKUX HOPM, HOPM MH(POPMAITMOHHOM 0€30MacCHOCTH;

U3YyYCHHBIX (PU3MUECKUX MOJEJCH: MaTepuaibHas TOYKa,
WHepIMalbHasl CUCTeMa OTCYeTa, WUICATbHBIN ra3; MOJICIU
CTPOCHUA Ta30B, )KI/I[IKOCTCﬁ U TBEPAbIX TCI, TOYEYHBIN
JIEKTPUUECKUI 3apsil, saepHas MOJCIb aToMa, HyKJIIOHHAs
MOJIEITb aTOMHOTO sypa
NIPY PEUICHUU (PU3UYECKUX 33]1a4;

I[IP6 9. CdopmupoBaHHOCTh COOCTBEHHOM MO3UIIMH 10
OTHOIICHHUIO K (QU3UYECKON MH(POPMAIUH, TOTyIaeMOU H3
pa3HbIX HCTOYHUKOB, YMEHHMI HCIOJIb30BaTh LU(POBBIE

TEXHOJIOTHH Ui NIOMCKa, CTPYKTYpUPOBaHH,
WHTEpIpeTalMi M MpeACTaBICHUs Yy4yeOHOH U Hay4dHO-
HOIYJIIPHOU uH(pOpMaINH; pasBuTHE YMEHUH

KPUTHUYECKOI0 aHAJIN3a MoIy4aeMoi HHpopMaIuu




- BJaJeTh HAaBBIKAMH  pAClO3HABAaHMA M 3aIIUTHI
nHpopManuu, THGOPMAITMOHHON 0€30MaCHOCTH JINYHOCTH

OK 03. [ImanupoBats 1
pealln30BEIBATh
COOCTBEHHOE
npodeccuoHanbHOE U
JUYHOCTHOE Pa3BUTHE,
MPEPUHAMATEILCKY
10 JICSITENIbHOCTH B
npodeccHoHATEHOM
cdepe, UCIOTB30BATh
3HaHMA 110 PABOBOM U
(buHaHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KUIHEHHBIX
CUTYaITUSX

JINYHOCTHBIE pE3yNbTATHl JOJDKHBI OTpakaTb B 4YacTU
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUA:

- CHOCOOHOCTh OLEHHMBAaTh CHUTYyallUI0 U INPUHUMATh
OCO3HAHHBIE DCIICHMs, OPUECHTHUPYICh HAa MOPAIBHO-
HPaBCTBEHHBIE HOPMBI
U LIEHHOCTH;

-OCO3HAHME JIMYHOIO BKJAJ B IIOCTPOCHHUE YCTOWYHMBOIO

Oyymero;

MertanpeameTHble  pe3ynbTaThl  JODKHBI  OTPa)kaTh:
OBnanenue YHHUBEPCATHHBIMU PETYISITHBHBIMU
NEUCTBUSIMU:

a) CaMOOpTraHU3aIUs:

- CaMOCTOATEIbHO  OCYIIECTBISTh  [O3HABATEIHHYIO
NeSATeNIbHOCTh,  BBISBISATH ~ NPOOJIEMBI,  CTaBUTh U

¢dbopMynupoBaTh COOCTBEHHBIE 33Jaud B 00pa3oBaTENbHOM
NESTETLHOCTH M )KU3HEHHBIX CUTYyAIIHsX;

- CaMOCTOSATEIBHO COCTABISAThH IJIAH PEIICHUs MPOOIEMBI C
Y4ETOM HMCIOIITUXCS pecypcos, COOCTBEHHBIX
BO3MOXHOCTEU U MPEAINIOYTEHNM;

- J1aBaTh OLIEHKY HOBBIM CUTYAIIHsIM;

croco6cTBOBaTh (DOPMHUPOBAHHUIO U MPOSBICHUIO IIHPOKOM
SPYOUIIMA B pPa3HbIX oOOJACTAX 3HAHWUU, IMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIBTYPHBIN YPOBEHb;
0) CaMOKOHTPOJIb!

UCIOJIb30BaTh MPUEMBbI peIEKCHUU ISl OIIEHKU CUTYaIluH,
BBIOOpA BEPHOTO PEIICHHS;

- yMETh OLICHMBAaTh PUCKH M CBOEBPEMEHHO NPUHHUMATh
pEIIeHUs TI0 UX CHIKEHUIO

I[TP6 9. CdopmupoBaHHOCTh COOCTBEHHOM ITO3UIIMH I10
OTHOIICHHUIO K (U3MUECKO MH(POPMAIUH, MOTydaeMOn M3
pasHBIX HCTOYHHMKOB, YMEHHH WCIIOJIb30BaTh LU(POBHIC

TEXHOJIOTUH JUTS IIOMCKA, CTPYKTYpPUPOBaHMUA,
UHTEpHpeTalud M MpeJICTaBIeHUs] Y4eOHOH M HayyHO-
HONYJIIPHOMN nHpOpMALINH; pasBUTHE YMEHUH

KPpUTHUYCCKOI'O aHaJIn3a nonyqaeMoﬁ I/IH(bOpMaL[I/II/I

OK 04. O¢ddexruBHO
B3aUMOJICUCTBOBAThL U
paboTaTh B KOJUIEKTHBE
Y KOMaHJIe

JIn4HOCTHBIE PE3yNbTaThl JOJKHBI OTpaxkaTb B YacTH
IIEHHOCTH HAyYHOTO TTO3HAHMUSI:

-OBJIaICBAHUC HaBbIKaMH y‘-IG6HO-HCCHCI[OB3T€JIBCKOﬁ,
MPOEKTHOM M COIMAIBLHON JIEATEIIbHOCTH;

I[IP6 10. OBmagenue ymeHHAMU paboTaTe B TpyIe
C  BBIIOJHEHMEM  DPA3IMYHBIX  COLMAIBHBIX  POJIEH,
TUTAHUPOBATh paboTy TPYMIIBI, PAllMOHAIBHO PacIpeeisTh
NESITeIbHOCTh B HECTaHJIAPTHBIX CUTYalMsIX, aJeKBaTHO




MeranpeaMeTHbIe  pe3yNbTaThl  JOJDKHBI  OTpaXkaTh:
Osagenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHas JIeITCIbHOCTD:

- IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHON

Y UHJIUMBHUIyaJIbHOU pabOTHI;

- BBIOMpATh TEMATUKY U METOJAbI COBMECTHBIX AECHUCTBUIL C
y4e€TOM OOIIMX MHTEPECOB M BO3MOXHOCTEH Ka)J/10ro
YJIeHA KOJIJIEKTUBA;

-  [pUHUMATh  LEIM  COBMECTHOM  JI€ATEIbHOCTH,
OpPraHM30BBIBATE M KOOPAMHHUPOBATH JACUCTBHUA IO €€
JOCTH)KCHMIO: COCTABJIATh IUIAH JACWCTBUM, PACIPENEITh
poaM € y4yeTOM MHEHUH YYaCTHUKOB, OOCYX/1aTh
pe3yJIbTaThl COBMECTHOM pabOTHI;

-OLIEHMBATh Ka4eCTBO CBOETO BKJIAAA M KaXKAO0I'0 y4YaCTHHUKA
KOMaHAbl B 0OWUH pe3yabTaT Mo pa3pabOTaHHBIM
KPUTEPHUSM;

-npeJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJAEU C MO3HUIMU
HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTHUYECKOH 3HAYMMOCTH;
KOOP/JMHUPOBaTb U BBIIOJHATH pPabOTy B  YCIOBHAX
peayIbHOTO, BUPTYaJIbHOI'O
1 KOMOMHMPOBAHHOTO B3aUMOJIEHCTBHS;

-OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE IOBEJCHHE
B pa3iIMYHBIX CUTYyalUAX, IHPOSABIATH TBOPYECTBO U
BooOpakeHue, ObITh MHULIUATUBHBIM.
OBnanenune YHHUBEPCATbHBIMU
JNEUCTBUSAMM:

T') IpuHATHE ceOs U IPYTUX JIIOJeH:

- MPUHUMATh MOTHBBI U apTryMEHTBHI JIPYrHX JIOAEH Mpu
aHaJIN3€ PE3YJIbTATOB JEATEIBHOCTH

PEryIISITUBHBIMU

OLICHUBATh BKJAJl KAXKJOTO W3 YYACTHUKOB TPYIIbI B
pelIeHrne paccMaTpUBacMON IPOOIIEMBI

OK 05. Ocy1iecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJJapCTBEHHOM

JIMYHOCTHBIE pPe3YyNbTAaThl JOJDKHBI OTpaXkaTh B YacTH
ACTETUYECKOTO BOCIIUTAHUS:

- ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOYas 3CTETHKY
OblTa, HAYYHOIO M TEXHUYECKOrO0 TBOPYECTBA, CIOPTA,

I[IP6 1. CdopmHupoBaHHOCTh TPEACTABICHUH O pOJIK
u Mecte (U3UKH U aCTPOHOMHUHM B COBPEMEHHOW HAy4HOH
KapTHHE MHpa, O CHUCTeMOoOpasyromeld ponu (U3MKH B
pa3BUTHU €CTECTBEHHBIX HayK, TEXHUKHU




s3e1ke Poccuiickoit
denepanuu ¢ yueToM
0COOEHHOCTEH
COLIMAILHOT'O U
KYJIbTYPHOTO
KOHTEKCTa

TpyZAa U OOLECTBEHHBIX OTHOLICHUH;

B 00JIACTH MaTPUOTUYECKOTO BOCITUTAHUS TPOSIBIIATH!
-IICHHOCTHOE OTHOIIEHHE K IOCYAAPCTBEHHBIM CHMBOJAM,
HUCTOPUYECKOMY M NPUPOJHOMY HACIEOUI0, NaMATHHUKaM,
TpaguuuaM HaponoB Poccum, noctwxkenusMm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYIE;

MeranpeaMeTHbIe  pe3yNbTaThl  JOJDKHBI  OTpaXkaTh:
OsBnageHue YHUBEPCATbHBIMHU KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:
a) obuieHue:

- OCYHICCTBJISAATD KOMMYHHUKAIIUU BO BCCX c@epax KHU3HU,
- PasBCpPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PCHHA
C MCIIOJIb30OBAHUEM SA3BIKOBBIX CPCACTB

M COBPEMEHHBIX TEXHOJIOTHH, O BKJIaAe POCCUHCKUX
U 3apyOeXHbIX YYCHbIX-(OU3UKOB B pa3BUTHE HAYKH;
HNOHMMaHHE  (U3MYECKOH  CYHIHOCTH  HaOJI0JaeMbIX
SBJICHU MUKPOMHpA, MAKpOMHpa U MEraMupa; MOHUMaHHUe
POJIM aCTPOHOMHH B IPAKTHYECKOH JEATEIFHOCTH YEIOBEKa
W JAIbHEHIIEM HayYHO-TEXHHYECKOM pa3BUTUH, POJIU
(10537041

B ¢opMHpOBaHMU  Kpyrozopa ©  (YHKIHOHAIHHON
IPaMOTHOCTH YeJIOBEKa JUTS PELICHUs TPAKTUUECKHX 3a1a4

OK 07. CopnetictBoBaTh | JINUHOCTHBIE pe3ynbTaThl JOJKHBI oTpaxarb B uact | [IP6 8.  CdopmupoBaHHOCTP  yMEHUS  NPUMEHSTH
COXPaHEHUIO 9KOJIOTUYECKOI'O BOCIIUTAHUS: HOJy4YEeHHBIE 3HaHUS AJIs OOBSICHEHUS YCIOBUI MPOTEKAHUS
OKPY>KaIOILEN CPEebl, - c(OpPMUPOBAHHOCTh ~ HIKOJIOTMYECKON  KyJbTYpbI, | GU3HUECKUX SIBIICHUM B npupone
pecypcocOepexeHuto, [IOHUMaHue BIIMSTHUSA COLMAIIbHO-DKOHOMHUYECKHX | U JUIst [IPUHATHUSA MPAKTUYECKUX pelieHuin
IPUMEHSATH 3HaHUSA 00 | IPOILIECCOB HA COCTOSHUE MPUPOJHON U COLUAIIBHON Cpefibl, | B IOBCEIHEBHON JKU3HU Ul oOecrieueHusl Oe30MacHOCTH
W3MEHEHUU KIIMMaTa, OCO3HaHME  TIJIOOATBHOTO  XapakTepa  SKOJIOTMYECKUX | MpU OOpaleHUH ¢ OBITOBBIMM MPUOOPAMHU U TEXHUUECKUMHU
MIPUHIIUIIBI npooiem; YCTPONCTBAMHU, COXPAHEHUS 30POBbs U COOJIIOJCHUS HOPM
OepexIIMBOro - IUIAHUPOBAaHUWE M  OCYILECTBICHHE  JEHUCTBUM B | DKOJOTMYECKOIO0 IOBEACHUSA B OKpPYXKAIOUIEH Cpene;
MPOU3BOJCTBA, OKpY>KaloIllel cpe/ie Ha OCHOBE 3HAHUSA IIeJIel YCTOMYMBOTO | TOHUMaHUE HEOOXOAMMOCTH TPUMEHEHHSI JTOCTHKEHUMN
3pPEKTUBHO pa3BUTHS YEIOBEYECTBA; ¢buzukn 51 TEXHOJIOTUH
NENCTBOBATH B AKTUBHOE HENpUATHE JEUCTBHM, MPHUHOCIIIMX Bpel | Ul pallMOHAJIBHOTO IPUPOAOIIOIb30BAHMS

YpE3BBIYANHBIX OKpY2KaIoIlIEH cpejie

CUTYaLUsX

IIK 1.1 Bemonnsate -IpHOOpETeHNe 3HaHMUH O (hyHJAMEHTAITBHBIX chopmMupoBaTh 00IIHE KOMIIETCHIIH

PabOTEI IO MOHTAXKY, (Gu3NYEeCKUX 3aKOHAX, JIEKALUIMX B OCHOBE COBPEMEHHOMW | OyIyIlero creruanticra: caMooOpa3oBaHMs, KOMMYHUKAIUH,
BBOJy B JICHCTBHE, ¢busnyecko  KapTUHBI ~ MHUpa, NPUHLUIOB  JEUCTBUS | IPOSIBICHUS IPaKIaHCKO-TTATPHOTUYECKON MO3ULINH,
AEMOHTAXY TEXHUYECKUX YCTPOWCTB M IPOU3BOJACTBEHHBIX IIPOLIECCOB, O | COTPYAHUYECTBA,

TPaHCIIOPTHOI'O HanOoIee BaKHBIX OTKPBITUSAX B 00JaCTH (DM3MKHM, OKA3aBIIUX | IPUHATUS pPEUIEHWH B CTAaHAAPTHOM U HECTaHAapTHOMN
PaarO3JICKTPOHHOI'O ONpe/eIsIoIIee BIMSIHIE Ha PAa3BUTHE TEXHUKU U TEXHOJIOTUH; | CUTYaIlUsX, IPOEKTUPOBAHUS, TPOBEACHHUS (UINUECKUX

00OpyI0BaHUs, CETe
CBSI3U M CHCTEM

-IOHMMaHKe (PU3HUECKOM CYITHOCTH SIBJICHUH,
TMIPOSIBJIATOIINXCA HpOHBBOI[CTBeHHOﬁ JACATCIIBHOCTU,

n3MepeHui, 3pPeKTUBHOTO 1 6E30MaCHOTO
HCIIOJIb30BAHUSA PA3JIMYHBIX TCXHUYCCKUX
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nepeaadn 1aHHbIX

- OCBOEHHE CIIOCOOO0B UCIIONB30BaHMSI (PU3NUECKUX 3HAHU ISt
NPAKTUYECKUX M NpO(eCCHOHANBHBIX 3a/1adu, OOBSCHEHUS
SIBJICHUI MTPOM3BOJICTBEHHBIX M TEXHOJOTMYECKUX MPOIECCOB,
NPUHIMIIOB ~ TEXHWYECKUX  NPUOOPOB M YCTPOWCTB,
obecrnieyeHust 6e30MacCHOCTH MPOM3BOICTBA U OXpaHa MPUPOIBL;
-bopmupoBaHHEe yMEHHWI pemarh y4eOHO- TPAKTUYECKHe
331241 dbu3nyeckoro COZIepKaHUs C y4éTOM
pogeCCHOHAILHON HANPABIEHHOCTH;

-[IPUOOpETEeHNEe ONbITa TO3HAHUSI M CaMOIO3HAHUS, YMEHHH
CTaBUTh 33JaY¥ W  pemarb M[poosieMbl ¢ Y4€roM
npoeccuoHanbHON HaNPaBICHHOCTH;

- (QopmupoBaHMe yMEHHMH WCKaTh, AaHAJM3UPOBATh U
oOpabareiBaTh  ¢u3MUYecKyl0  UHpOpMALMIO  Cy4ETOM
po¢eCCHOHAILHON HANPABIEHHOCTH;

- TOJrOTOBKa OOYYAIOIMXCS K YCIEHUIHOMY OCBOCHHUIO
IACIMIUIMH W MOAYJed TpoeCCHOHATBHOTO  IIMKIIA:
dbopMupoBaHHE Y HUX YMEHUM U OIbITa JEATEIBHOCTH,
XapaKTEepHBIX U TpodeccHii / TOMMHKHOCTEN CITyKallluX WA
CHELMAIBHOCTEH,  TOJNy4aeMbIX B  MPOQECCHOHAIBHBIX
00pa30BaTeNIbHBIX OpPraHU3aAlMIX.

YCTPOMCTB, COOJIO/ICHUS MTPAaBHJI OXPAHbI TPyAa Mpu pabore
¢ huznyeckumu npudbopamMu U 060pyJOBAHHEM.

IIK 3.10cymiecTBaATh
HaJIaJIKy, HACTPOWKY,
PETYIHUPOBKY U
MIPOBEPKY
TPAHCIIOPTHOTO
Pano3JIEKTPOHHOTO
o0opynoBaHus U
CHCTEM CBSI3U B
7a00paTOPHBIX
YCIIOBUSX M HA
00BEeKTaxX

-[IpHOOpETEHNE 3HaHUH O (PyHIaMEHTAITBHBIX

($U3MYEeCKUX 3aKOHAX, JIEKALUIMX B OCHOBE COBPEMEHHOU
¢busnyeckol  KapTUHBI ~ MHUpa, [PUHLMUIOB  JIGWCTBUS
TEXHUYECKUX YCTPOMCTB M MPOM3BOJACTBEHHBIX IIPOLIECCOB, O
HanOoJee BaKHBIX OTKPBITUSAX B 00JIaCTH (PM3UKH, OKa3aBILIUX
OIPENIEIIAIONIEE BIUSHNAE HA PA3BUTUE TEXHUKU U TEXHOJIOTHH;
-[IOHUMaHKe (PU3NYECKOI CYIIIHOCTHU SIBJICHUM,
MIPOSIBIIIOLIMXCS TIPOM3BO/ICTBEHHOM JIESTEIIHOCTH;

- OCBOEHHE CIIOCOOOB MCIIONB30BaHMSI (PU3NUECKUX 3HAHUH ISt
NPaKTUYECKMX M MNpO(EeCcCHOHANBHBIX 3a/1ay, OOBSCHEHUS
SIBJICHUI MPOM3BOJICTBEHHBIX M TEXHOJOTMYECKUX MPOIIECCOB,
NPUHIMIIOB ~ TEXHHYECKUX  NpUOOpPOB M YCTpPOMCTB,
obecrieueHust 0€30MacHOCTH MPOU3BOICTBA U OXpaHa IPUPOJIBL;
-opmupoBaHre yMEHHWI pemarh Y4eOHO- TPaKTUYECKHe

copmupoBaTh 00IIME KOMIIETEHIINN
OyIyIero crenuaiucra: caMooOpa3oBaHHs, KOMMYHUKAIUH,
MIPOSIBIICHUS rpaX/1aHCKO-NTaTPUOTUYECKOI MO3UIIHH,
COTPYAHHUYECTBA,
NIPUHATHS PEIICHUH B CTaHAAPTHOW M HECTaHJApTHOU
CUTYyallUsIX, NPOEKTUPOBAHUS, TPOBEACHUS (HUINUIECKUX
n3MepeHuit, 3¢ hekTuBHOro n 6€30MacHOro
HCIOJIb30BAHNUS PA3IMYHBIX TEXHUUECKUX
YCTPOMCTB, COONIO/IEHUS TPaBHJI OXpaHbl Tpy/a Mpu padorte
¢ huznyeckumu npudbopamMu U 060pyJOBaHHEM.
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3a/1aun (bu3nUecKoro COZIepYKaHUS C
npoeccnoHaTbHON HANPaBJICHHOCTH;
-IPUOOPETEHNE OIbITA TIO3HAHUS W CAMOIIO3HAHUS, YMEHHI
CTaBUTh 3aJ@yd M  pemiaTh MpodleMbl ¢ Y4ETOM
npoeCCHOHATIFHOM HAaNPaBJICHHOCTH;

- (QopmupoBaHHe yYMEHHMH HWCKaTh, AaHAIM3UPOBATh U
oOpabareiBaTh  (QuBHUYecKyr0  WHPOpMAIMIO  CY4ETOM
pogeCcCHOHAILHON HANPABIEHHOCTH;

- TOATOTOBKA OOYYAIOLIMXCS K YCIICITHOMY OCBOCHHUIO
JMCIMIUTMH W MOJAYJCH  MPOQPECCHOHAILHOTO  IHKIIA:
dopMHpOBaHHE y HHUX YMEHHH W OIbITA JIEITEIBHOCTH,
XapaKTePHBIX YIS Mpodeccuii / JOMHKHOCTEH CITy)KaIiX WA
CIICIMATIBHOCTEH,  TMOJy4YaeMbIX B  MPOQECCHOHATBHBIX
00pa30oBaTeNIbHbIX OpraHU3aIHsIX.

Y4ETOM

[IK 3.2 BpInonaHATh
MOJArOTOBKY MPUOOpPOB,
6710K0B U mKadhoB
TPaHCIIOPTHOTO
PasMOdIIEKTPOHHOI O
000opyI0BaHUs K
PEryJIupoBKe U BBOAY B
AKCILTyaTaIHIo.

-[IpuoOpeTeHre 3HaHUi 0 PyHIAMEHTATBHBIX

($U3MYEeCKUX 3aKOHAX, JIEKALUIMX B OCHOBE COBPEMEHHOU
¢busnyeckol  KapTUHBI ~ MHUpa, [PUHLMUIOB  JIEWCTBUS
TEXHUYECKUX YCTPOMCTB M NPOM3BOJACTBEHHBIX IIPOLIECCOB, O
HanOoJee BaKHBIX OTKPBITUSAX B 00JaCTH (PM3MKH, OKA3aBILUX
OIPENIEIIAIOLIEE BIMSHNAE HA PA3BUTHE TEXHUKU U TEXHOJIOTHY;
-[IOHUMaHKEe (PU3NYECKOI CYIIIHOCTH SIBJICHUM,
MIPOSIBIIIOLIMXCS TIPOM3BOJICTBEHHOM JIESTEIIbHOCTH;

- OCBOEHHE CIIOCOOOB MCIONB30BaHMSI (PU3NUECKUX 3HAHUH ISt
NPaKTUYECKMX M MNpPO(EeCcCHOHANBHBIX 3a/1ay, OOBSCHEHUS
SIBJICHUI MPOM3BOJICTBEHHBIX M TEXHOJOTMYECKUX MPOIIECCOB,
NPUHIMIIOB ~ TEXHHYECKUX  NPUOOpPOB M YCTpPONCTB,
obecrnieyeHust 6e30MaCHOCTH MPOU3BOICTBA U OXpaHa MPUPOIBL;
-(hopMHpOBaHHE YMEHUI pemaTh Y4eOHO- NPaKTHYECKHE
331241 bu3nyeckoro COZIepKaHUs C y4ETOM
npogeccOoHaIbHOM HaNpaBIeHHOCTH;

-[IpUOOpEeTEeHNEe ONbITa TMO3HAHUSI U CaMOIO3HAHUS;, YMEHUMH

CTAaBUTh 3aJaul W  pemarb MnpodsieMbl ¢ Y4éroM
1po¢heCCHOHATIBHOM HANPaBIEHHOCTH;
- (QopmupoBaHMe yYMEHHMH WCKaTh, AaHAJM3UPOBATh U

chopMUpPOBaThH OOIHE KOMITETCHIMN
Oyaylero crenuaiucra: caMooOpa3oBaHHs, KOMMYHUKAIUH,
TPOSIBIICHHUST ~ TPAKAAHCKO-TIATPUOTUYECKOW  TO3HIINH,
COTPYIHUYECTBA,
NIPUHATHS PEIICHUH B CTaHJAPTHOW M HECTaHJApTHOU
CUTYyallUsIX, HPOEKTUPOBAHUS, TPOBEACHUS (UINUYECKUX
n3MepeHui, 3¢ HekTuBHOro u 0€30MacHOro
UCTIONIb30BAaHUS PA3TMUHBIX TEXHUUECKUX
YCTPOMCTB, COOIO/IEHUS MPaBHJI OXpaHbl Tpya Mpu padore
¢ huznyeckumu mpubopamMu U 060pyI0BaHHEM.
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oOpabareiBaTh  (QuBHUYECKYI0  HH(POpMAIHIO
npoeccnoHaTbHON HANPaBJICHHOCTH;

- TOATOTOBKA OOYYAOUIMXCS K YCIICITHOMY OCBOCHHUIO
JMCIATUTMH W MOAYJeH  NPOQPECCHOHAILHOTO  IUKIIA:
dopMHpOBaHHE y HHX YMEHHMH U OIBITA JIEATEIHHOCTH,
XapaKTePHBIX YISl Mpodeccrii / JOMHKHOCTEH CITy)KalX WA
CIICIMATBHOCTEH,  TMOJy4YaeMbIX B MPOQEeCCHOHATBHBIX
00pa30BaTeNIbHBIX OpraHU3aIHsIX.

CY4ETOM

[1K 4.3 BeimnoiHsTh
paboThI IO
YCTPaHEHUIO
MEXaHUYECKUX U
ANEKTPUUYECKUX
HEHUCIPaBHOCTEW B
YCTPOMCTBAX
YKEJIE3HOI0POKHOM
3IEKTPOCBS3H.

-[puoOpeTeHre 3HaHU 0 PyHIAMEHTATBHBIX

(GU3MYEeCKUX 3aKOHAX, JIEKALIMX B OCHOBE COBPEMEHHOU
¢m3uYeckold  KapTWHBI ~ MHpa, NPUHIMIOB  JEHCTBHSA
TEXHUYECKUX YCTPOMCTB U INPOU3BOACTBEHHBIX IPOLIECCOB, O
Han0oJee BaKHBIX OTKPBITHSAX B 00JIaCTH (PU3UKH, OKA3aBIIHX
Onpe/essroIIee BIMAHUE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTUH;
-[IOHUMaHKEe (PU3MUECKOI CYIITHOCTH SIBJICHHH,
MPOSIBIISTFOLMXCS| IPOU3BO/ICTBEHHOM 1ESTENIBHOCTY;

- OCBOEHHE CIIOCOOOB MCIONB30BaHMS (PU3NUECKUX 3HAHUH IS
NPAKTUYECKMX M MNpo(eCcCHOHANBbHBIX 3a/1ay, OOBSICHEHUS
SIBJICHUH MPOU3BOJICTBEHHBIX M TEXHOJIOTMYECKUX MPOLIECCOB,
NPUHIMIIOB ~ TEXHHYECKUX  NPUOOpPOB M YCTpOINCTB,
obecrniedeHust 6e3011aCHOCTH MPOU3BO/ICTBA U OXpaHa MPUPOIbL;
-(hopMHpOBaHHE YMEHUI pemaTh Y4eOHO- NpPaKTHYECKHE
3a1a4n du3nyecKoro COZIEpKaHUs C y4ETOM
npogeccOoHaTIbHOM HaNpaBIeHHOCTH;

-[IpUOOpEeTEeHNEe ONbITa TMO3HAHUSI U CaMOIO3HAHUS;, YMEHUH
CTaBUTh 3aJ@ul W  pemarb [podseMbl ¢  Y4€roM
podeCCHOHATLHON HANPABICHHOCTH;

- (QopmupoBaHMe yMEHHMH UCKaThb, aHAJM3UPOBATh U
oOpalareiBaTh  (uU3MYECKyl0  HH(pOpMALUIO  Cy4ETOM
npogeccOoHaIbHOM HaNpaBIeHHOCTH;

- TOJIrOTOBKA OOYYAIOUMXCS K YCIEHIHOMY OCBOEHHUIO
JACLMIUIMH M MOAyJed NpoecCHOHATBHOIO  LIMKIIA:
(GopMHMpOBaHME y HHUX YMEHMH U OIBITa JEATEIBbHOCTH,
XapaKTepHbIX U1l Tpodeccrii / NOIHKHOCTEH CIyXKalX HIIN

chopMUPOBaTH OOIHE KOMITETCHIMN
OyayILIero crnenuaiucra: caMooOpa3oBaHUs, KOMMYHUKAIUH,
NPOSIBIICHUSI  TPaXKIaHCKO-TIATPUOTHIECKON MIO3UIIUH,
COTPYIHUYECTBA,
IPUHATHS pPEIIEHUHM B CTAHJAPTHOM M HECTAHJIAPTHOM
CUTyallUsIX, HPOEKTUPOBAHUS, TNPOBEACHUS (U3NUYECKUX
U3MepeHni, 3PPEKTUBHOTO 1 OE30ITACHOTO
UCTIONIb30BAaHUS PA3TMUHBIX TEXHUUECKUX
YCTPOMCTB, COOIOIEHUS TIPABUJI OXPaHbl TpyJa MpU padoTe
¢ huznyeckumu npubopamMu U 060pyJOBaHHEM.
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CIICIIMAIBHOCTEH,  TOTy4aeMBIX
00pa30BaTeNIbHBIX OpraHU3aLHsIX.

B

poQeCCHOHATBHBIX
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CTpykTypa u cojep:kaHue 0011e00Pa30BaATeIbHOM TUCUUILIHHBI

2.1 O0beM JUCHUIIMHBI M BBl Y4eOHOH padoThl

Bun yueOHo# padoThI Oo0bem B
yacax

O0bem o0pa3oBaTe/IbHON MPOrpaMMbl JUCHHUILINHBI 194

OCHOBHOE cofep:KaHue" 130

B TOM 4YMCJI€.

TeopeTuIeckoe 00ydIeHue 56
nabopaTopHbIC 3aHATHUS 12
IIpodeccuoHanbLHO OPEHTHPOBAHHOE CO/Iep:KaHue (Co/lep:KaHue 39
NMPUKJIATHOTO MOIlyJISI)4

TeopeTuyeckoe o0ydeHue 72
J1a00paTOPHBIE 3aHATHS 16
Hroro 156
JuddepeHunpoBaHHbIi 3a4eT 2
[IpomexxyTounas arrecranus 24
CamocrosrenbHas pabora 14

HToroBas aTrecranus (9K3aMeH)

* OcHoBHOE coJiepKaHKe BKIIOYAET COJEpKaTeNbHBIC JIMHUHM 10 y4eOHOMY TpenmeTy «DPusukay» (0a30BBIH ypOBEHB)
denepaibHON 00pa30BaTEILHON MPOTrPaMMBI CPEAHETO 00IIeT0 00pa3oBaHus, YTBEPKIASHHON MpHUKa3oM MUHHCTEPCTBA
npocBemeHus: Poccuiickoit ®@eneparuu ot 18 mas 2023 1. N 371 (B pemakuuum IIpukaza Munmnpocsenienust Poccnn
oT 9 okTs16pst 2024 1. N 704).

[IpodeccroHanbHO OPHEHTUPOBAHHOE COJCPKAHME MOXKET OBITh pPACHpeleNicHO MO pas3aenaM  (Temam)
WM CKOHLICHTPUPOBAHO B pazzene [IpukiaaHoit MOIyb.
> opMa MPOMEKYTOYHOH ATTECTALMM M KOJIMYECTBO YacoOB, OTBOAMMBIX HA €€ IPOBEJACHHE, PEeraMeHTHDPYIOTCS
yueOHbIM tutanom OIT CITO
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2.2. TemaTu4yeckuii IJIaH U coiep:KaHue JUCHUIIMHBI «DU3HKAY

HaumenoBanue Conep:kaHne yueGHOro MaTepHaia (OCHOBHOE H NPO(ecCHOHAILHO OPHEHTHPOBAHHOE)", O0beM | Dopmupyemble
pa3esioB U TeM JabopaTopHble U NPAKTHYECKH e 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETEHIUH
1 2 3 4

Pa3zjien 1. dusuka U MeTOAbI HAYYHOT0 MO3HAHUS 2
Tema 1.1 Coaep:kaHue y4eGHOro MaTepuasia 2 OK 03
Beenenne ®dusuka - Hayka o npupoje. Hayunsie MeTo1bl TO3HAHUS OKpY»Karolero Mupa. Ponb skcriepumeHTa u OK 05

TEOPUH B IpOIECCe MO3HAHUS NPUPOABI. DKCHEpUMEHT B ¢u3uke. MojenupoBaHue (HU3HIECKHX
sBJICHUI 1 npoueccoB. Hay4nbie runoressl. @u3ndeckne 3aKOHBI U TEOPHH. | paHUIIBI IPUMEHHUMOCTH
¢usnveckux 3akoHOB. IlpuHnmn coorBerctBusa. Ponp um mecro ¢usukum B (hopMUpoBaHHU
COBPEMEHHOW HayYHOH KapTHHBI MHUpPa, B PAKTUYECKOW AEATEIHLHOCTH JIIOACH

Pa3znen 2. Mexanuka 30 OK 01
Tema 2.1 Coaep:kanue y4e6HOro MaTepuaia 6 OK 02
Kunemarnka Mexannueckoe aBiKeHHe. OTHOCHUTENLHOCTL MeXaHMYecKoro ABmkeHus. CucTremMa OTCUYETA. OK 04

Tpaektopus. Ilepemernienne, cKOpocTh (CpelHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE OK 05
MaTepuaIbHOM TOYKU, WX TPOEKIMH Ha OCH CUCTEeMbl KoopauHaT. CloKeHHe TMepeMelieHuid u OK 07
CIIO)KEHHE CKopocTell. PaBHOMepHOE M paBHOYCKOPEHHOE NpSIMOJMHEHHOe ABMkeHue. [ 'paduku K11
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U TNEPEMEIICHHS MATEPHAIbHON TOYKH OT IK 3.1
BpemeHu. CBoOomHOe mMageHue. YCKOpeHue cBOOOAHOro maaeHus. KpuBonuHEiHOE ABHKEHUE. 1K 3.2
JIBr>kKeHME MaTepHaIbHOM TOYKH IO OKPYKHOCTH C MOCTOSIHHOW IO MOJYJIIO CKOPOCTBIO. YTJOBas IIK' 4.3

CKOpPOCTb, JHHEHHas ckopocTh. [lepron u wacrtota obpamenus. LleHTpocTpeMUTENbHOE YCKOPEHUE.
TexHuueckue ycTporucTBa U MPaKTHYECKOE MPUMEHEHHE: CITUAOMETP, IBUKEHUE CHAPSIIOB, LIETTHBIE U
pEMEHHBIE NIEPEAAYN

[TpakTueckue 3AHSITHS

[IpakTudeckue pabOTHI:

N3Mepenre MrHOBEHHOUW cKopocTu. MccnenoBaHWe COOTHOLICHHWS MEXKAY IMYTAMH, MPONIECHHBIMU
TEJIOM 3a IOCIEI0BATEIIbHBIE PAaBHBIE NMPOMEKYTKM BPEMEHHM NPH PABHOYCKOPEHHOM JIBUKEHHUM C

® O6pasoBaTenbHast OpraHU3aIMs BIPABE CAMOCTOSTEILHO ONMPEICIIATh MOCIeI0BATEIPHOCTD H3ydEHHs PA3eloB ¥ TeM, BXOAMIMX B HAX, 4 TAKKE MePepacIpe/IesTh KOMMUECTBO
4acoB ISl OCBOCHHUsI OOYyYaloUIMMHCS Y4eOHOTO Marepuana, C y4eTOM JIOTHKH (OPMHPOBAHHUS MPEIMETHBIX Pe3yJlbTAaTOB, OOMIMX U MPO(PECCHOHAIBHBIX KOMIETCHIIHH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUIMHAMHY 0011e00pa30BaTeIbHOT0 U 00MIenpodecCHoHATEHOTO ITUKI0B yaeoHoro mnana OIT CIIO.

" Yacel npakTHYecKuX paGoT yd4TCHBI B COACPKAHMM yYeOHOTO MaTepuana M BXOIST B OOlIee KONMYECTBO 4acoB 110 Teme. Yackl 1aGopaTopHBIX paGoT M HpohecCHOHAIBHO
OpPUEHTHUPOBAHHOTO COJICPIKAHUSI YUUTHIBAIOTCS OTICIIBHO.
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HAYaJbHOM CKOPOCTHIO, paBHOM HYyI0. M3yueHne OBUKEHHS IIapuKa B BSI3KOW KUIKOCTH. M3ydyeHue
JIBUKCHMSI TeJa, OPOIICHHOTO TOPH30HTAIBHO

Tema 2.2
J/IlnHamuka

Conep:xkanue y4eOHOT0 MaTepuaJia

[Tpuniun otHocutTenbHocTH [Mamuues. IlepBeiii 3akoH HeroToHa. MHepuuanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B uHepnuanbHou cucteme orcuera (MCO). Tperuit 3akon HproToHa /U151 MaTepHaIbHBIX TOYECK. 3aKOH
BcemupHoro Tsarorenus. Cuna Tspkect. IlepBas kocMuueckast ckopocTh. Cuiia ynpyroctu. 3akoH
I'yka. Bec tena. Tpenue. Buasl Tpenus (mokosi, ckonbxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUsi CKOJBKEHUS U cwia TpeHus mokosi. Koaddumuent tperus. Cuia COMpOTHBICHUS TIPH
JIBUKCHUM Tella B KUAKOCTU Wid Tasze. [locTymarenbHoe M BpaliateiabHOE ABHKEHHE aOCOIIOTHO
TBEpJOTO Tena. MOMEHT CHUJIbI OTHOCUTENIBbHO OCH BpamieHus. [lmedo cubl. YcnoBusi paBHOBECHs
tBepaoro tena B MCO. TexHuyeckue ycTpoilcTBa M INMPAKTHYECKOE NMPUMEHEHHUE: MOALIMITHUKM,
JIBIYKEHUE UCKYCCTBEHHBIX CITYTHHKOB

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTryeckue paboTHI:

N3ydenue nBuxeHust Opycka o HaKJIOHHOW IUIOCKOCTH MO J€HCTBUEM HECKOJIBKUX CHJI.
HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOUINX B 1€()OPMUPOBAHHOM MPYKUHE U
PE3MHOBOM 00pa3lie OT BEJIMYMHBI UX Aedopmanuu

JlabopaTopHble 3aHATHS

JlaboparopHasi pabota 1. «JIBrKeHUs 10 OKPYKHOCTH MO JICHCTBHEM CHIT TSDKECTH U YIPYTOCTI

Tema 2.3
3aKOHBI
COXPaHEHUS B
MEXAHUKE

Conep:xanue yueOHOro MaTepuaJia

Nmmynsc cunmbl U U3MEHEHHME UMITyNibca Tena. Mmmynbe marepuanbHOM TOUYKH (Tena), CUCTEMBbI
MaTepuaIbHBIX TOYEK. 3akoH coxpaHeHus ummynbca B MCO. PeaktuBHOe npmxenue PaboTa cuibl.
MonIHOCTh CHIIBI.

IpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHUE

Mexannueckass paboTa W MOIIHOCTh. KuHetnueckas sHeprus. [loTeHumanbHas >Heprus. 3aKoH
COXpaHEHUS] MEXaHWYECKON PHepruu. PaboTa cubl TSHKECTH U CHIIBI yipyrocTu. [IpuMeHeHne 3akoHOB
coxpaHeHus. Vcronb30BaHHE 3aKOHOB MEXAaHUKH JJIsi OOBSICHEHHUS JIBIKECHUS HEOECHBIX TeNl U IS
Pa3sBUTHA KOCMHYCCKUX I/ICCJ'IG)IOBaHI/II\/'I, rpaHviibl TOPHUMEHUMOCTH KJIACCUUECKOM MEXaHWKH.
Kunerndeckass SHEprusi MarepuanbHOW TOukd. Teopema 00 H3MEHEHHUM KHHETUYECKOW DHEPTHUU.
[loTennmanpHass dHeprus. lloTeHmuManbHas dHEpPrus ymnpyro AeGOPMHPOBAHHOW  MPY>KUHBI.
HOTGHLII/IaJIBHaSI OHCpPTUdA TCJa B6HI/13PI IMMOBCPXHOCTHU Semin. HOTGHL{I/Ia.HBHBIe 1 HCIIOTCHUMUAJIBHBIC

cunnl. CBS3b pa6OTI)I HETIOTCHIIMAJIBHBIX CHJI C MU3MCHEHHEM MEXaHUUECKOM OHCPIrunu CHUCTEMBI TCII.

12
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3aKOH COXpaHEHMsSI MEXaHHMUECKON SHEPrUuU. YTPyrue U HEYyIpyrue CTOJIKHOBEHUS.

HpaKTI/ILICCKI/Ie 3aHATUA

IIpakTryeckue paboTHI:

N3ydyeHne cBs3M CKOPOCTEH Ten MpH Heynpyrom yaape. VMccnmemoBanue cCBsi3M pabOTBI CHIBI C
U3MEHEHHEM MEXaHUYECKOM HEPIUN Tela.

TexHudeckue yCTpONCTBA M MPAKTUYECKOE IIPUMEHEHUE: BOIOMET, KOIEP, IPYKUHHBIM IMHCTOJET,
JBUKCHUE HCKYCCTBEHHBIX CIIyTHUKOB M PaKeT.

Hcnonb30BaHne 3aKOHOB MEXAHUKU JUIsl OOBSICHEHHWS JBM)KEHHUsS HEOECHBIX Tel M s pa3BUTUSA
KOCMUYECKMX HCCIIEOBaHUM, T'PAaHULBl INPUMEHUMOCTH KJIACCHUUECKOM MexaHuku. Mmuranus
HEBECOMOCTH

JlaGopaTopHble 3aHATHS 2
JlaboparopHas pabota 2. MccienoBanue cBA3M pabOThI CUIIBI C U3MEHEHHEM MEXaHUYEeCKOW YHEPTruu
TeJla Ha NpUMepe pacTsHKEHHsI pE3MHOBOTO JKI'yTa
Pa3nen 3. MoJiekyisipHasi pU3MKa U TEPMOJANHAMHUKA 36

Tema 3.1 Conep:xanue yueOHOro MaTepuaJia 12

OCHOBBI OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOM TEOpMM M UX OIBITHOE OOOCHOBAHUE.

MOJIEKYJIIPHO- BbpoynoBckoe nmwxenue. Juddysus. Xapakrep IBMKEHUS U B3aWMOJICHCTBUS YACTHIl BEIECTBA.

KUHETHYCCKOW | Mojenu CTPOSHHSI Ta30B, KHIKOCTEH W TBEPIbIX TEN W OOBSCHEHHE CBOMCTB BEHIECTBA HA OCHOBE

TEOpUHU aTUX Mogaened. Macca u pasmepsl Mmosiekyn. KommuectBo BemiectBa. I[loctositHHas ABoraipo.
TenmoBoe paBHoBecue. Temmeparypa u ee usMmepenue. Illkana rtemmneparyp Llenbcus. Monens OK 01
uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHMUECKON TEOpHH HAeaIbHOro rasa. OK 02
AbGcoutoTHas TeMIeparypa Kak Mepa CpefHel KMHETHMYECKOW HEPTrUuu TEIJIOBOrO JBMXKEHMS YacTHUI] OK 03
raza. [IIkamna remneparyp KenbBuHa. ['a30Bbie 3aKOHBI. OK 04
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKAHNE OK 05
VYpaBuenue MenneneeBa-Knaneiipona. 3akoH JlanbToHa. M3ompolecchl B HIEATBHOM Ta3e C OK 07
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduyeckoe NpeAcTaBICHUE H30MPOILIECCOB: M30TEpMa,
n3oxopa, n3obapa. Texnuueckue ycTpoiicTBa U MpakTHUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMeETp
[IpakTnueckue 3aHATHS
[TpakTrueckue paboTel: MI3MepeHue Macchl Bo3ayxa KIacCHOUM KoMHare. VccnenoBanne 3aBUCHMOCTH
MEX/1y TapaMeTpaMy COCTOSIHUSL Pa3pesKEHHOro rasa
JlaGopaTopHble 3aHsITUS 2
JlaGoparopHas pabota 3. M3yueHne 0JHOTO U3 U30MPOLECCOB

Tema 3.2 Coaeprxkanue y4eOHOIo MmaTepuaJia 12
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(OCHOBBI
TepMOJAMHAMUKH

Buyrtpennss sneprusi. Pabora u Termonepenavya. KonmuecTBO TeIIOTHL.. YpPaBHEHHE TEIIOBOTO
Oananca. [lepBoe Hadano TepMoarHAMHUKU. AuabaTHBIN mporiecc. Bropoe Havamo TepMOIUHAMUKU.
TennoBeie aurarenu. KIIJ[ TemmoBoro asurarens. Oxpana npupoasl. TepMmoanHamuyeckas
cucrema. BHyTpeHHsIs SHEPTHUsl TEPMOIUHAMUYECKOM CUCTEMBI U CIIOCOOBI ee n3MeHeHus. KonmaecTBo
TEIUIOTHI U paboTa. BHYTpeHHssI HEprus OJHOATOMHOTO HJEalbHOTO Ta3a. Buubl Teruionepenaydw:
TEIJIONMPOBOAHOCTb, KOHBEKIIMS, H3JydeHUEe. YJieJdbHas TEIUIOEMKOCTh BellecTBa. KosmuecTtBo
TEIUIOTHI Mpu Tertonepenaye. [lonstue 06 agunadbarHoM mporecce. [lepBbIil 3aK0H TEPMOTUHAMHUKH.
[IpuMeHEeHHE TIEpBOTO 3aKOHA TEPMOJWHAMUKH K wH3omporeccam. ['padudeckas HHTEpIpETaIHs
paboThl raza. BTopoit 3akoH TepMmoauHaMuku. HeoOpaTuMocTh mpoieccoB B Mpupoje. TeroBbie
MaiuHbl. [IpuHIUIBL 1eWCcTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi 3HEPTUU B TEIUIOBBIX MallWHaX.
Koadduruent mosnesnoro aecTBus ternoBoi MammHbl. [{ukn KapHo u ero ko3 GUIMEHT MOJIe3HOTO
JNCUCTBHS. DKOJOTHYECKUE MPOOIEMBI TETUIOHEPTeTUKH. TEeXHIUYECKHE YCTPOMCTBA M MPAKTHUYECKOES
MIPUMEHEHHE: IBUTATEIh BHYTPEHHETO CTOPaHusl, OBITOBOM XOJIOAUIHLHUK, KOHIUIIUOHED

JlabGopaTopHble 3aHATHUS

JlaboparopHas pabota 4. M3mepenue yaenbHON TeII0eMKOCTH

Tema 3.3
IArperaTHble
COCTOSIHUSI
BELIECTBA U
(hazoBbIe
[EPEXO/IbI

Conep:xanue yueOHOro MaTepuaJia

[TapooOpa3zoBanne u KoHAeHcauus. HMcnapenue u kumeHue. AOCOMIOTHasE M OTHOCHTEIbHAs
BJIQXKHOCTh BO3ayXa. HacblleHHbl map. YaenbHas TeIuioTa MapooOpa3oBaHUs. 3aBUCHMOCTb
TeMIepaTypbl KHIIEHUS OT JaBieHus. TBeppoe Teno. Kpucraminueckue u amopdHble Tena.
AHunzotponusi cBoMCTB KpucTayuioB. JKunkue kpuctaiisl. CoBpeMeHHble MaTepuansl. [lnaBienue u
KpUCTaju3anus. Y aenbHas Temiora miasienus. Cyonumanus. Y paBHEeHHE TEIJIOBOTO OanaHca

HpaKTI/I‘leCKI/Ie 3aHATUA

[TpakTryeckas pabora: TexHHUuecKHe yCTPONUCTBA U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUH MOTYUEHHS] COBPEMEHHBIX MaTE€pPHAIOB, B TOM UUCIIE
HAaHOMATEpPHaJIOB, 1 HAHOTEXHOJIOTUU

JlabopaTopHbie 3aHATUA

JlabopaTtopHas pabota 5. OnpeneneHue BIaKHOCTA BO3IyXa
JlaboparopHas pabota 6. OnpeneneHue MOBEPXHOCTHOTO HATSKEHUSI JKUAKOCTU

JAudpepeHupoBaHHbIN 3a4eT

Pa3nen 4. DaekTpoauHaMuKa

32

Tema 4.1
DJIEKTpOCTaTUKA

Conep:xanue yueOHOT0 MaTepuajia

OnexTpuzanus Tell. OIEKTpUYecKui 3apsan. JlBa Buaa dieKTpuueckux 3apsaoB. I[IpoBogHukwy,
JUDJICKTPUKNA M TOJYIPOBOAHMKH. 3aKOH COXPaHEHUs DJJICKTPUUYECKOro 3apsaa. BsammopeilicTBue

OK 01
OK 02
OK 03
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3apsaaoB. 3akoH Kynona. TouyeuyHblil aeKTpUUeCKUid 3apsia. DJIeKTpudeckoe mnoje. HampsokeHHOCTh
3JIEKTPUYECKOr0 MoJsA. [IpuHIMI Cynepno3suuuy 3JIEKTPUYECKUX MOJel. JIMHUKM HanpsKEHHOCTH
anekTpuyeckoro noisd. Pabora cui snexrpoctarnueckoro mosis. [lorennuan. PasHocTs moTeHIMANIOB.
[IpoBOIHUKK ¥ JUAPIEKTPUKUA B IIIEKTPOCTATUYECKOM mojie. JludnexkTpuyeckas HTPOHUIIAEMOCTbD.
OnekrpoeMKocTb. KoHJieHcaTop. DIIEKTPOEMKOCTh IUIOCKOIO KOHJIEHCATOpPA. DHEPrusl 3apsyKEHHOIO
KOHJIEHCATOpa

IIpaKTquCKHGSaHHTHﬂ

[IpakTueckue paboTel: M3MepeHHe AIEKTPOEMKOCTH KOHAEHcAaTopa. TeXHHMYECKHE YCTPOMCTBA H
MPAKTUYECKOE MPUMEHEHHE: BJIEKTPOCKOM, AJIEKTPOMETP, AJIEKTPOCTATUUECKas 3allluTa, 3a3€MJICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KONUPOBAJIbHBIN annapar, CTpyHHBIN PUHTED

Tema 4.2
IlocTosTHHBIM
PICKTPUYECKUI
TOK. TOKHU B
[Pa3JIMYHBIX
cpenax

Conep:xanue yue0HOIro MaTepuaJia

DNEeKTpUUECKUN TOK. YCIOBHUS CYHIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
ITocrosHubli TOK. Hanpsbkenue. 3akoH Oma [uisl ydacTKa LENH. DJIEKTPUUYECKOE CONPOTHUBIICHUE.
YaensHOE conporuBieHue BemiecTsa. [locienoBaTenbHOE, MapajuieNnbHOE, CMEIIAHHOE COCIUHEHHE
poBOJHUKOB. PaboTa anekrpuueckoro Toka. 3akoH Jlkoyisa-JIeHua. MOIIHOCTE 3JEKTPUYECKOTO
TOKa. DJEKTPOABMKYIAsl CUJla M BHYTPEHHEE CONPOTHBIIEHHE HCTOYHUKA ToKa. 3akoH Oma mus
MOJTHOM (3aMKHYTOMH) 3nekTpudeckoi nenu. KopoTkoe 3aMblkaHue. DIEKTPOHHAs MPOBOJUMOCTH
TBEPABIX METAJNIOB. 3aBUCUMOCTb COIPOTUBIIEHUS] METAJIOB OT TemriepaTypbl. CBEpXIIPOBOJUMOCTb.
Onextpudeckuil Tok B Bakyyme. CBolicTBa 31eKTpOHHBIX IMy4koB. [TosnynpoBoguuku. CoOCTBeHHas U
MpUMECHasT MPOBOAMMOCTbH MOJYNpoBOAHUKOB. CBoiicTBa p-N-nepexona. IlomynpoBoAHHKOBBIE
npuOOopsl. DIEKTPUYECKMH TOK B pacTBOpPax M pacIuiaBaX »HJIEKTPOIUTOB. JIEKTPOIUTHYECKAs
auccouuanus. DIeKTpoiIn3. DNeKTpUYeckuil Tok B ra3zax. CaMOCTOATEIbHBIM U HECAaMOCTOSTENbHBII
paspsan. Mounus. [1nazma

IIpakTuyeckue 3aHATHSA

[IpakTuueckas pabora: TexHndeckue yCTpoHCTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEpMETD,
BOJIETMETP, PEOCTAT, HCTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHble PHUOOPHI, AIEKTPOOCBETUTEIbHBIE
prOOPHI, TEPMOMETP CONPOTUBIIECHUS, BAKYYMHBIN AHOJ], TEPMHUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYITPOBOTHUKOBBIN TUOJ, FaJIbBAHUKA

10

JlabopaTropHbie 3aHATHSA

JIaGoparopHas pabota 7. 3ydyeHue cMeIIaHHOTO COEMHEHUS PE3UCTOPOB.
JlabopaTtopHas pabota 8. M3aMepeHue 2JIeKTPOABIKYIIEH CUITBI HCTOYHUKA TOKA U €T0 BHYTPEHHETO
COIIPOTUBJICHU

Tema 4.3

Conep:xanue y4eOHOT0 MaTepuaJia

OK 04
OK 05
OK 07
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MaruutHoe
roJie.
DJIEKTPOMArHuT
Hasi UHTYKLHS.

IlocrosiHHbIE MarHuThl. B3auMonelcTBHME IOCTOSHHBIX MarHUTOB. MarnutHoe moise. Bektop
MAarHuTHOM MHIYKUMH. [IpyHIMI Cynepno3uuuu MarHUTHBIX ITOJIEW. JIMHMM MarHUTHOM MHIYKLHH.
KapTuna nMHHAN MarHUTHON MHIYKLMM I0JIS MOCTOSIHHBIX MarHUTOB. MarHUTHOE 10JI€ IIPOBOJHUKA C
TOKOM. KapTuHa JIMHUIM MHIYKIUYA MarHUTHOTO I10JIS JUIMHHOIO IIPSIMOTO IMPOBOJAHUKA U 3aMKHYTOI'O
KOJIBLIEBOTO IIPOBOAHMKA, KaTyIIKM ¢ TOKOM. OmblT Opcrena. B3aumoneicTBue NPOBOJHUKOB C
tokoM. Cmia Ammnepa, ee Moayib W HampasieHue. Cuna JlopeHua, ee MOAyJdb U HampaBlICHHE.
JIBU>KEHME 3apsKeHHOM 4acTULbl B OHOPOJHOM MarHuUTHOM moiie. Pabora cuiel Jlopenna. SIBnenue
ANEKTPOMarHuTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOW HMHAYKLUMH. OJEKTPOABIDKYILAs cuia
UHIYKIMHU. 3aKOH JJIEKTpoMarHuTHoW wuHAykunn @apaznes. BuxpeBoe »sieKkTpudeckoe IOJE.
DONeKTpOABMKYIIAasl CUjla MHIAYKUUU B MPOBOJHUKE, ABIXKYILEMCS NOCTYNAaTEIbHO B OJHOPOJHOM
MarHuTHOM 1none. [IpaBuno Jlenna. MHOyKTUBHOCTD. SIBIE€HME CaMOMHAYKLHH. DIEKTPOABUKYLIAs
CHJIa CAMOMHYKIIMU. DHEPIrHsi MATHUTHOTO M0JI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE M0JIe

IlpakTH4yecKkue 3aHATHSA

HpaKTI/I‘lCCKI/IC pa6OTBIZ I/I3yquI/Ie MAarauMTHOI'O ITOJIA KaTyIIKU C TOKOM.
Texuuaeckue yCTpOﬁCTBa U TPAaKTHUYCCKOC IMPUMCHCHUC: IMOCTOAHHBIC MArHUTBI, 3JICKTPOMAIrHUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN 3JICMCHTAPHBIX YaCTHUL, THAYKIIMOHHAA 11€Yb

JlabopaTopHble 3aHATHUSI 2
JlaGopaTopHas pabota 9. M3ydenue siBICHUS JIEKTPOMAarHUTHON MHIYKITHH
Pa3nen 5. Kosie6anus u BOJIHBI 32
Tema 5.1 Coaepsxanue y4eOHOro MmarepuaJia 8
Mexannueckue | KoseGatensHas cucrema. CBOOOIHBIE MexaHWYeCKHe KoyiebaHus. [apMOHHYECKHE KOJIeOaHuUs.
I Ilepuon, yacrora, ammuuTyaa u ¢asza xonedanuil. [IpyKuHHbIN MasTHUK. MaTeMaTHUeCKUH MasiTHUK.
DICKTPOMArHUTH| YpaBHEHHWE TapMOHUYECKHX KoyieOaHui. [IpeBpalieHune >HEpruu Mpu TaPMOHUYECKUX KOJICOAHMSIX.

bIe KOJIEOaHUs

Konebatenbupiit koHTYp. CBOOOAHBIE 3TIEKTPOMArHUTHBIE KOJNEOAHUSI B UAC€ATbHOM KOJI€OATEIbHOM
KOHTYype. AHAJOTHUS MEXKIYy MEXaHHMUYECKUMH M JJICKTPOMAarHUTHBIMHU KoJjiebaHusmu. Dopmyia
ToMcoHna. 3ak0oH cOXpaHEHHs SHEPTrUU B HAeaIbHOM KojeOaTelbHOM KoHType. lIpencraBienue o
3aTyxaromux KojeOaHusx. BuIHYXIeHHBIE MeXaHHYecKue KoJjeOaHus. Pe3onanc. BwiHyXneHHBIE
ANEeKTpOMarHuTHeIe Konebanus. [lepemenHsblii Tok. CUHYCOMIATBHBIA MMEPEMEHHBINH TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JICUCTBYIOIEE 3HAYEHHE CWJIbI TOKAa W HANPSHKEHUS.
Tpauchopmarop. [IpousBoacTBo, nepeaada u moTpedIeHE YEKTPUIECKON SJHEPTUU. DKOIOTUIECKUE
PUCKH TIpU TMPOU3BOACTBE SIEKTPUYECKOW 3Hepruu. KylbTypa HCHOJB30BAHUS AJIEKTPOIHEPTUU B
MOBCEIHEBHOM KU3HHU

IlpakTnyeckune 3aHATHS

ITpakTuyeckue pabotsl: MccaenoBanue 3aBUCHMOCTH TIEpHOJa MaJIbIX KoJeOaHUH rpy3a Ha HUTH OT

OK 01
OK 02
OK 04
OK 05
OK 07
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JJIMHBI HUTHU U MACChI I'py3a. Texunueckue YCTpOﬁCTBa " IPaKTHYECKOC IIPUMCHCHUC! BJIGKTpI/I‘IeCKI/Iﬁ
3BOHOK, I'CHCPATOP NCPEMCHHOI'O TOKA, JIMHUH JJICKTPOIICpCaad

JlabGopaTopHble 3aHATHSA

JlaGopaTopnas padora 10. MccrnenqoBanne 3aBUCUMOCTH TIEpHOJIa KOIeOaHU MaTEMaTHIECKOTO
MasiTHUKA OT JIJTMHBI HUTU

Jlaboparopnas padota 11. MccnenoBanue nepeMeHHOr0 TOKa B IIETIH U3 MOCIIEI0BATEIHHO
COCIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa

Tema 5.2
MexaHUIeCKHe
)44
PIEKTPOMATHUTH
bIE BOJTHBI

Conep:xanue yueO0HOro MaTepuaJia

Mexanuyeckue BOJIHBI, yCJIOBHS pacnpocTpaneHus. [lepuon. CKopocTh paclpOCTpaHEHHUS U JJIMHA
BosHbI. [lomepeunsie u mpojonbHble BOJMHBL MHTepdepeHuus u AUPpPaKIus MEXaHUYECKUX BOIIH.
3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa. DIeKTpOMAarHUTHBIE BOJIHBI.
VYcnoBuss u3dydeHUs SJIEKTPOMAarHUTHBIX BOJIH. B3aumuas opuentanuss BexktopoB E, B, v B
BHGKTpOMaFHHTHOﬁ BoiHe. CBoiicTBa OJICKTPOMArduTHBIX BOJIH: OTPAXCHHUC, MPCIOMIICHUC,
nonapuzanus, audpakuusa, wuHTepdepeHuus. CKOpocTh dIEKTpOMarHUTHbIX BoiH. [llkana
OJICKTPOMArHuTHBIX BOJIH. HpI/IMCHeHI/Ie OJICKTPOMAruuTHBIX BOJIH B TCXHHUKE M 6I)ITy. HpI/IHIII/IHI)I
paauocBs3M U TeneBUieHus. Pafqnonokanus. DIeKTpOMarHuTHOE 3arpsi3HEHUE OKPYKaroLIeH CpeJibl

IIpakTHYecKHe 3aHATHA

[IpakTrueckass pabora: TexHUYECKHME YCTPOMCTBA M TMPAKTUUECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas AMArHOCTUKA B TEXHHUKE W MEIUIIMHE, pajap, pPaJiuONpUEMHUK,
TeNneBU30p, anTeHHa, Tenedon, CBU-neup

Tema 5.3
OnTuka

I'eomerpuueckas onrtuka. [IpsMonuHeiiHOEe pacipoCTpaHEHUE CBETA B OJJTHOPOAHOM cpexe. JIyu cBera.
Toueunslit ncTouHUK cBeTa. OTpaxkeHHe cBeTa. 3aKOHBI OTpakeHus ceTa. [locTpoenne n3o0paxkeHni
B MUIOCKOM 3epkane. [Ipemomienune cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCONIOTHBIN TTOKa3aTelb
npenomsieHus. [loaHoe BHyTpeHHee oTpakeHue. IIpeaenbHbI yrojl MOJHOIO BHYTPEHHETO
orpaxxenus. lucnepcus ceera. CrnoxHblil coctaB 6enoro ceera. [[Betr. CoOuparomiye u pacCerBarOIINe
nuH3bl. ToHkasg nuH3a. POKYCHOE PACCTOSSHUE M ONTHYECKas cuia TOHKOW JuH3bL. IloctpoeHue
n300pakeHuil B coOMparoUIMX M paccerBarouInX JuH3aX. Dopmysia TOHKON JMH3BI. YBEIUYEHUE,
naBaeMoe JuH30M. [lpenensl NPUMEHHMMOCTH TEOMETPUYECKOW ONTUKU. BonHOBas onTuka.
Nurepdepenius cBera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOMIOICHUS MAKCUMYMOB U MUHUMYMOB
B MHTEPPEPEHIIMOHHON KapTUHE OT JIBYX CHH(Da3HBIX KOTEPEHTHBIX UCTOYHHKOB. Judpakius cpera.
JudpakionHass pemierka. YcCJIoBHE€ HAOMIOJEHUS TJaBHBIX MAaKCUMYMOB TIpU  TaJICHUU
MOHOXPOMaTHYECKOro cBeTa Ha AudpakiuoHHyto penetky. [lonspuzanus ceeta

IIpakTuyeckue 3aHATHSA

[Ipaktrueckue padotsl: Habmonenue qucnepcuu cBeta. TeXHUUECKHE YCTPOMCTBA M MPAKTHIECKOE

10
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IIPpUMEHCHUEC: OYUKH, JIyIIa, (bOToannapaT, HpOCKHHOHHBII;'I arrmapar, MUKpPOCKOII, TECJICCKOII,
BOJIOKOHHAs OIITHKA, ,HI/I(l)paKL[I/IOHHaSI pelicTKa, NOJApOona, TCICCKOII

JlabopaTopHble 3aHsTHS 4
JlaGopaTtopHas pabota 12. UccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX
JlaboparopHas pabdorta 13. Onpenenenre JJIMHBI CBETOBOM BOJHBI C IIOMOIIBIO TU(PAKITMOHHON
pEIIETKH
Pa3nes 6. OcHOBBI cHIeNIHAIBLHOW TEOPUH OTHOCHTEILHOCTH 2 OK 01
Tema 6.1 Coaep:kanme y4e6HOro MaTepuaia 2 OK 02
OCHOBBI TEOPUH | ['paHuibl  NPUMEHHMOCTH  KJIACCHMYECKOW  MeXaHuKH. [loCTymarsl — CIENUAIbHOW — TEOpHH OK 04
OTHOCHUTEIIBHOCT | OTHOCUTEJIBHOCTH: NHBAPHMAHTHOCTh MOAYJISI CKOPOCTU CBETA B BaKyyMe€, IPUHIIUII OTHOCUTEIIBHOCTH OK 05
128 OliHmTeiHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHUE BPEMEHM U COKpAlllEHUE JINHBI. OK 07
OHeprus M UMIYJIbC PEIATHUBUCTCKONM dYacTUIbl. CBfA3b MacChl C DJHEPrHMEH M HMIIYJIbCOM
PENATUBUCTCKON YaCTUIbl. DHEPIUs MOKOSI CBOOOIHOM YaCTHIIbI
Pa3nen 7. KBanToBasi pusuka 14
Tema 7.1 Conep:xanue yueOHOro MmaTepuaJia 4
DJIEMEHTBI ®oronsl. ®opmyna [lnanka cBs3u sHepruu (HOTOHA C €ro 4acTOTOH. DHEprust U UMIYJIbC (POTOHA.
KBaHTOBOM OtkpeiTe u uccrnepoBanue Gorordpdexra. OnbiTel A.I. CronmeroBa. 3akoHbl (oTorddexTa.
ONTHKH VYpaaenue OitHiureiiHa mns ¢otodddexra. "Kpacnas rpanuna" ¢ororddexra. JlaBneHue cperta.
Omnpwitel I1.H. JlebeneBa. Xumuueckoe AeicTBHE cBeTa. TeXHHUYECKHE YCTPOMCTBA M MPAKTUYECKOE
pUMeHeHue: (oTorneMeHT, GOTOAATUUK, COJTHEUHas OaTapesi, CBeTOANO]]
Tema 7.2 Coaepsxanue y4eOHOro Mmarepuajia 4
Crpoenne aromMa | Mogpens aroma Tomcona. Onbitel Pesepdopaa 1o paccesHuio -4actull. IlianerapHas MOJIENL aToMa.
ITocrynatel bopa. M3nmydyenue u moruyomeHre (GOTOHOB MpU MEPEXoie aromMa ¢ OAHOTO YPOBHS
SHepruM Ha Apyrod. Buael cnektpoB. CHekTp ypOBHEH SHEpPruM aroma BOAOpoaa. BosHOBbIE
cBoiictBa wyactuu. Bomuel ge bpoiina. KopnyckynspHo-BosHOBOM ayanusMm. CIOHTaHHOE |
BBIHYXJICHHOE u3nyudeHue. J(udpakuus 3JeKTpOHOB B KpHUCTaUIax. Y CTPOMCTBO U MPUHIUI PabOThI
nazepa. TexHMUYeCKHE yCTpOMcTBa M  INPAKTHUYECKOE IPUMEHEHHWE: CIEKTPaJbHBIA  aHaIHU3
(cmekTpockom), Ja3ep, KBAHTOBBI KOMITBIOTED
IIpakTuyeckue 3aHATHSA
[IpakTuyeckas padora: HaOnronenue muHeHyaToro crekTpa
Tema 7.3 Conep:kanue y4eOHOro MaTepuasa 6

IATOMHOE SI7IpO

OKCIIEpUMEHTHI, 10Ka3bIBAIOLIUE CIOKHOCTh CTpoeHUs sapa. OTKpbITHE PaiuOaKTUBHOCTU. ONBITHI
Pesepdopna nmo onpepenenno coctaBa paaroakTUBHOTO n3nydeHus. CBocTBa anbda-, 6eTa-, ramma-
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M3IIy4eHUs. BiusHue pajivoOakTUBHOCTH HA KUBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA W HEUTPOHA.
Hyxnonnas mozpens sinpa ['eiisendepra-lBanenko. 3apsn sinpa. MaccoBoe uucio sapa. M3oTonsl.
Anbda-pacnag. DNEKTPOHHBIH W  TO3UTPOHHBIM  OeTa-pacman. ['amMmMma-usnydeHue. 3aKoH
PalMOaKTUBHOTO pacmazia. JHEPrHsl CBSA3U HYKJIOHOB B siape. SlnepHble cuibl. JledexT macchl sipa.
Anepubie peakuuu. [enenue u cuntes suep. Anepusiii peakrop. TepMmosiaepHsiii cuaTe3. [Ipobiaemsr u
MIEPCIIEKTUBBI SIIEPHON SHEPreTUKU. DKOJOTMYECKUE ACIEKTHI SIIEPHONW SHEPreTUKU. DJIEMEHTapHbIE
gacTullbl. OTKpBITHE MO3UTPOHA. MeTo/bl HAOMIOACHUS W PETUCTPALUU DJIEMEHTApHBIX YacTHII.
@dyHnaMeHTaIbHBIE B3aUMOACHCTBH. EXMHCTBO (DM3MYECKOil KapTHHBI MUpa

IlpakTHyecKkue 3aHATHSA

[TpakTuueckue padboTsl: MccnemoBanue TPEKOB 9acTHIL (10 TOTOBBIM (oTorpadusim).
TexHuyeckue ycTpOHCTBAa M MPAaKTHUUECKOE MPUMEHEHHUE; J03UMETp, Kamepa BuibcoHa, saepHBIH
peakTop, arToMHas bomba

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Tema 8.1
D1EeMEHTBI
ACTPOHOMUU U
acTpOPU3NKU

Conep:xanue yueOHOro MmaTepuaJia:

Oranel pa3BuUTHS acTpoHOMHH. IIpuKiiamHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE acTpOHOMUU. Bun
3Be3iHoro Heba. Co3Be3nus, sIpKUE 3BE3/bl, IJIAHEThl, UX BUAUMOE JABWXKeHHe. CollHeuHasi cucTeMa.
[Inanersr 3eMHO#M rTpynmbl. Ilnanersi-rurantel. Manble Tena ConHeuHoil cuctembl. CouHIe,
¢dorochepa u armocdepa. ConHeuHast akTUBHOCTb. Mcrounuk sHeprun ConHIa 1 3Be3]1. 3Be3/bl, UX
OCHOBHBIC XapaKTepUCTUKHU. [[narpamma "CHEKTpajdbHBIM KJIacC - CBETUMOCTH'. 3BE3/bI TJIABHOU
IIOCJIE0BATEIBHOCTH. 3aBUCUMOCTD '"Macca - CBETUMOCTB' JUIS 3B€3]l TJIAaBHOM IOCIIEOBATEIBHOCTH.
Buytpennee crpoenue 3Be37. CoBpeMEHHbIE IPEJICTaBICHUS O MMPOUCXO0XKICHUH U 3Botonnu ConHIa
U 3B€3/. DTallbl )KU3HHU 3Be31. Mueunslii [1yTs - Hama ["anaktuka. CnupanbHas cTpykTypa ['anakTuky,
pacnpezenenue 38e31, raza u . [lonoxxenue u npuwxenue ConHna B ['anaktuke. TUIbl raqakTUK.
ITnockas u chepuueckas nmojacucreMsl [anmaktuku. PaguoramakTky U KBasapbl. UepHbIE IBIPHI B
sapax ranakTuk. Beenennas. Pacimupenne Beenennoit. 3akon Xa06ua. Paz6eranue ramaktuk. Teopust
Bonbmoro B3peiBa. PenukroBoe m3nmydenue. MacmrabHas cTpykrypa Bcenennoil. MeraranakTuka.
Hepemennsie npobieMbl aCTpOHOMUHT

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota 13. OmnpezeneHusi OJIOKEHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy C
MTOMOIIIBIO TTOJBMKHON KapThl 3BE€3THOTO HeOa: OCHOBHBIE co3Be3/Insi CEeBEPHOTO MOMYIIAPUS U SIPKUE
3BE3JIbI

OK 01
OK 02
OK 03
OK 05
OK 07

IlpodeccnonaibHO OPMEHTHPOBAHHOE COJIePKaHUE (COIePKAHUE MPUKJIIATHOTO MO}:[y.]'IH)S*

32

OK, IIK

8
HpO(bCCCI/IOHaJ'II)HO OPHUCHTHUPOBAHHOC COACPIKAHUC I 6a30BOro YPOBHSI H3Y4YCHUA AUCHUIIIIMHBI «Du3uka» ¢ PpacIMpEeHHbIM H3YYCHHUEM

OTACJIBHBIX Pa3aciioB, MMCHOLIUX
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HroroBas arrecranus (OK3aMeH)
Bcero: 156

HauOoJee BaKHOE 3HAYCHUE JUIs MIOCIIEAYIOLIEr0 N3yYeHHUs 001enpoecCHOHaIbHBIX TUCIUILIMH U npodeccnonanbHbix Moayeit ®I'OC CIIO, Moxer ObITh MPEICTaBIEHO B ABYX
BapuaHTax: B BUJIE MPUKIAIHOTO MOJYJIsI, HEOCPEACTBEHHO HAIPaBJICHHOTO Ha (opMHpOBaHKHE OIHOM MM Oosiee MpoQeccH OHAIBHBIX KOMIIETEHIUH, KaK PaBHJIO, CBSI3aHHBIX C
MOJTYYSHHUEM MPAaKTHYECKUX HaBBIKOB, MM B BUJE MPO(ECCHOHAILHO OPUEHTUPOBAHHOTO COJIEP)KaHMsI, HAPaBJICHHOTO HA YIITyOJIeHHOE H3yUeHHE TeM pasjiesia, pelieHne OOobIIero
KOJIMYEeCTBA MTPAKTUUECKHX 3aJa4, KEHCOB 1 BBIIIOJIHEHUE JIOTIOJIHUTEIBHBIX Ja00PaTOPHBIX pad0T, MHTErPUPOBAHHBIX ¢ KOHKPETHOH 00IenpodeccnoHanbHON AUCIMIUINHOM.

* B paMKax Kypca MOTYT OBITH INPOBEJICHbI MHTETPUPOBAHHBIE 3aHATHA C YYETOM COJIEpKAaTeJbHBIX MEXIPEIMETHBIX CBsi3ei 10 JByM M Oonee 001eo0pa3oBaTelIbHBIM
JUCLMILUIMHAM:

- Maremaruka: pemieHne CHCTEMbl YpaBHEHHH, JIMHelHas (QyHKuus, napabona, rurepbosa, UX rpadMKy U CBOWCTBA, TPUTOHOMETpHYECKHE (PYHKIIUM: CHHYC, KOCHHYC, TaHI'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHl M UX MPOEKIUH HAa OCH KOOPJAUHAT, CIOXKEHHE BEKTOPOB, PELICHUE CHCTEMBl ypaBHEHUH, NPOU3BOJIHBIE
3JeMEHTapHBIX (GYHKINH, TPU3HAKH NOJ00MS TPEYTrOIBHIKOB, ONIPEe/ICHIEe TUTOIAAN IUTOCKIX GHUryp 1 00beMa Tell.

- buonorus: mexaHudeckoe ABMIKEHHE B JKMBOH mpupoze, Auddy3us, 0CMOC, TETIOOOMEH JKUBBIX OPTraHU3MOB (BHIBI TEILIOTIEPENIadH, TEIUIOBOE PAaBHOBECHE), DIEKTPUUECKUE
SIBJICHUS B )KUBOM mpupone, KoJie0aTeIbHbIE JABWXCHUS B KUBOU Ipupoac, ONITUIECKUC SABJICHUSA B KHUBOU mpuponae, ]leﬁCTBPIe paananuun Ha XUBBIC OPTaHU3MBI.

- Xumus: JUCKPETHOC CTPOCHHUE BEIIECTBA, CTPOCHNUE aTOMOB U MOJICKYJI, MOJIb BEUICCTBA, MOJIApHAA Macca, TCIJIOBBIC CBOMCTBA TBEPABIX TEII, )KPI}IKOCTGﬁ 1 Ta30B, DJICKTPUYECCKHUEC
CBOWCTBAa METAJJIOB, ICKTPOJIUTHYECKAs [IUCCOLMALNS, TalbBaHWKA, KPHCTAJUIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHM3MBl OOpa30BaHMS KPUCTALUIMUECKOM PpEIIETKH,
CIIEKTPAJIbHBIN aHAIN3.

- I'eorpadusi: BIaKHOCTH BO3/yXa, BETPHI, OapoMeTp, TEPMOMETp, MarHWTHBIE IOJIIOCAa 3€MIIM, 3aJIe)KH MarHUTHBIX pyH, (oTocheMKa 3eMHOW MOBEPXHOCTH, NpelCcKa3aHue
3eMJIETPSICEHUH.
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3. Ycaosus peajiM3aumu MPOorpaMmblI o0meo0pa3zoBaTebHOM
TUCHUTITTHHBI

3.1 TpeGoBanuss K MHHMMAJBLHOMY MAaTepUAIbLHO-TEXHUYECKOMY
o0ecneyeHun 1o
B cootBerctBuu ¢ TpeboBanusiMu GPI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBblii ypoBeHb Kypca (M3UMKH HA YPOBHE
cpemHero oomero oopa3oBaHMs JOJDKEH M3ydaThCsl B YCIOBUSIX KaOnWHeTa GU3UKA
WM B YCJIOBHSX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukina. B kabunere Qu3MKKM JODKHO OBITH HEOOXOAUMMOE JIabopaTOpHOE
o0opyZoBaHWE i1 BBIMOJHEHUS YKa3aHHBIX B TIporpaMMme 10  (HU3HKE
MPaKTUYECKUX PabOT U JEMOHCTpPALlMOHHOE O0OpyAoBaHHE. J[eMOHCTpalMOHHOE
obopynoBanue (OpMUPYETCS B COOTBETCTBUM C MPUHIUIIOM MHHUMAaJIbHOU
JIOCTAaTOYHOCTH U OOECIEYMBAET MOCTAHOBKY MEPEUUCICHHBIX B MpOTpaMMe IO
bu3MKe KITIOYEBBIX JEMOHCTpPALUNA JJIS HUCCIENOBAHUS W3YyYaeMbIX SIBICHUUA U
MPOIIECCOB, SMIHUPUYECKUX W (YHIAMCHTAIBHBIX 3aKOHOB, WX TEXHHYECKUX
npumeHeHui. JlaboparopHoe oOopymaoBaHue sl Ja0OPATOPHBIX U MPAKTUYECKHUX
paboT (opMupyeTcs B BUJE TEMaTHUECKUX KOMIUIEKTOB U 0OecrnedyrBaeTcsl B
pacu€re OJHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTHu4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOJKHBI OBITH TIOCTPOSHBI Ha KOMIUICKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJIEC TU(PPOBBIX TaOOpaTOPHUH.
O6opynoBanue yueOHOTO KaOMHeTa:
- TOCA/I0YHBIE MECTa MO0 KOJTMYECTBY 00yUYaIONTNXCS;
- pabouee MecTo mperoaaBaTers;
- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMIA;
- KOMIUICKT JIEKTPOHHBIX BUIEOMATEPHAIIOB;
- 3aJaHUS TS IPOBEPOYHBIX PaboT;
- Npo¢eCCUOHANTBHO OPUEHTUPOBAHHBIE 3aJaHUS;
- MaTepuajbl SK3aMeHa.

TexHuueckue cpeacTra 00yyeHus:
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- IEPCOHATBHBIA KOMITBIOTED C JTUIIEH3MOHHBIM MPOTPAMMHBIM 00ECTICUCHHEM;

- IPOEKTOP C IKPAHOM.

- 3anpl  (OMONMMOTEKa, YWUTAIBHBIM 3a1 C BBIXOJIOM B HH(OPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHYIO ceTh HTEepHET)

[TpumepHbI TepedeHb IEMOHCTPAIIMOHHOTO U 1a00paTOpHOro 000pyA0BaHMUS:

1. [Hudporas nadboparopus mo Gu3MKe I Ipeno aBaTes;
2 [Mudposas mabopaTopus o Gusnke 115 00yIarOIIETOCs;
3 Bechl TexHMueckue ¢ pa3HOBECaMU;

4. Komrmekt 11t 1abopaTOpHOTro MPakTUKyMa MO ONTHKE;

5 Kommekt 1t 1abopaToOpHOTro MpakTUKyMa IO MEXAHHUKE;

6. Kommnekr myis  1ab0paTOpHOTO MPaKTHKyMa 10 MOJIEKYJISIPHOM

CI)I/I3I/IKC U TCPMOANHAMUKH |

7. Kommnekt ans 1abopaTopHOro mMpakTUKyMa MO 3JIEKTPUUECTBY (C
TeHEePaToOpPOM);
8. KoMmriekt miis u3ydeHus BO30OHOBJISIEMBIX HCTOYHHKOB SHEPTHH

(colHEUHOM, BETPOBOM SHEPruH, OMO-, MEXAaHWYECKOM W TEPMOIICKTPUUICCKOU

HYHEPreTUKH );
Q. AmniepmeTp J1abopaTOpHbIH;
10. BonbT™meTp 1abopaTopHbIi;
11. Konopumerp ¢ HabopoM KamopUMETPUUECKUX TEJT;
12. TepmomeTp 1a00paTOPHBI;
13. KoMmmuiekT [1si wW3y4eHHsl OCHOB MEXaHWKH, ITHEBMATUKH U

BO300HOBIIEMBIX HCTOYHUKOB 9HCPIruu;

14. bapomeTp-anepounn;

15. biiok nuTaHus peryaupyemslii;

16. Beb-kamepa Ha OJIBUIKHOM IITATHUBE;

17, Buneoxamepa a1 paboThl ¢ ONTHYECKUMU TpUOOpaMu;
18. ["'enepaTop 3ByKOBOM;

19. ['urpometp (ICUXpOMETP);
20. ['py3 HaOOpHBIIL;
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21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
SABJICHUAM,
46.
47.
48,
49.

JIlnHaMOMeTp IEMOHCTPALIMOHHBIM;

KomrIiekT nocyapl IEMOHCTPALIMOHHOM C TPUHAIIICKHOCTSIMU;
MaHoMeTp KUJIKOCTHON JEMOHCTPAIMOHHBIN;

Metp 1eMOHCTpallMOHHBIM;

Mukpockon JEMOHCTPALIMOHHBIM;

Hacoc Bakyymub1ii KoMoBCKOTrO;

CToaHK o bEMHBIN;

[lITaTuB IEMOHCTPAIMOHHBIN (DU3NUSCKUI;

DIIEKTPOIUINTKA;

Habop neMOHCTpaIlMOHHBIN 0 MEXaHUUECKUM SIBJIICHUSIM;
Habop 1eMOHCTpaliMOHHBIN MO JUHAMHUKE BPaIllaTeIbHOTO JIBHKEHUS,
Habop neMOHCTpallMOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;
Habop neMOHCTpallMOHHBIN BOJHOBBIX SIBJICHUH;

Benepko Apxumena;

Mastauk MakcBenna;

HaGop ten paBHOro 00beMa;

HaGop Ten paBHOI Macch;

[Tpubop nnst AeMoHcTpau aTMOCHEPHOTO TABIICHNUS;
[Tpu3ma, HAKJIOHSIOIIASICS C OTBECOM;

Pbluar neMoHCTpalMOHHBIT;

Cocynpl coobmmaronmecs;

CrakaH OTJIMBHOM IEMOHCTPALIMOHHBII;

TpyOka HeroToHa;

[Tap ITackans;

HaGop neMOHCTpalMOHHBINM MO MOJEKYJISIPHONH (DU3HKE U TEIMJIOBBIM

Habop neMoHCTpallMOHHBIN MO ra30BbIM 3aKOHAM;
Habop kanuiisipos;
TpyOka it IeMOHCTpAIK KOHBEKIIMH B KUKOCTH;

]_[I/IJ'II/IHI[pBI CBHHIOBBIC CO CTPYTOM;
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50.
51.
52,
53.
54,
55.

[Tap ¢ kompLOM;

BBICOKOBOJIBTHBINM HCTOYHUK;
['enepatop Ban-ne-I'paada;
Jlo3umerp;

KamepToHbI Ha pE30HAHCHBIX AIIUKAX;

Kommekt HpI/I60p0B u HpPIH&I[J'IC)KHOCTGﬁ A ACMOHCTpaln

CBOMCTB QJICKTPOMArHuTHBIX BOJIH,

56.

Kowmmekt HpH60pOB AL U3YUYCHHA IIPUHIOUIIOB pPaIuoIIprucMa

U paionepe1ayu;

57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,

Kommuiekt mpoBoaoB;

Maraut 1yrooopasHblii;

MarauT nosocoBoil AEMOHCTPAIMOHHBIN;

Marmmuna snektpodopHasi;

MasTHHK IEKTPOCTATUYECKUN;

Habop no n3yueHno MarHuTHOTO MOJisi 3eMJIH;

Habop neMoHCTpallMOHHBIN 110 MATHUTHOMY TTOJTIO KOJIBIIEBBIX TOKOB;
Habop 1eMOHCTpallMOHHBIH 110 TTOTYIIPOBOJHUKAM;

Habop aeMoHCTpaIllMOHHBIH 110 TOCTOSSHHOMY TOKY;

Habop neMOHCTpallMOHHBIH 10 JIEKTPUIECKOMY TOKY B BAKYYME;
Habop 1eMOHCTpallMOHHBIN MO 3JEKTPOANHAMUKE;

HabGop m1st ieMoHCTpan MarHuTHBIX TIOJICH;

HaGop nmsa neMoHcTpanuu dAeKTPUIECKUX TOJICH;
Tpancpopmarop yueOHbIH;

[Tamouka cTekJIsIHHAS,

[Tanouka 300HUTOBAS;

[Tpu6op Jlenma;

Ctpenku MarHUTHBIE Ha IITATUBAX;

CynTaH 3JIeKTpOCTAaTUYECKHIL;

[IITaTuBBI N30TUPYIOLIKE;

DNEeKTPOMArHuT pa30opHBIi;
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78. Habop aeMOHCTpalMOHHBIN 110 T€OMETPUYECKON ONTHKE;

79. Habop neMOHCTpallMOHHBIN 110 BOJIHOBOM OITHKE;

80. CriekTpocKoIl ABYXTPYOHBIH;

81. Habop criekTpanbHbIX TPYOOK ¢ HCTOYHHUKOM MUTAHUS;

82. VYcranoBka s uzydeHnus potodpdexra;

83. HaGop neMoHCTpanimoHHbIN Mo octosiHHoM [1naHka;

84. KoMImiekT HarIsiiHbIX TOCOOUIA )11 TOCTOSTHHOTO MCTIOIh30BaHNS,
85. Komriekt nmoptpeToB 1ii1st opopMiieHus: KaOUHETa;

86. KoMruiekT AeMOHCTpalMOHHbBIX Y4E€OHBIX TaOuIl.

[IpumepHbIT [IEpEUYCHb JIEMOHCTPALIMOHHOTO u 71a00paTOPHOTO
000py10BaHUSI HOCUT PEKOMEHJATENIbHBIN XapakTep.

[Ipy Hanuuuu HEOOXOAUMOro OOOpYIOBaHMS 3aHATHS 1O (PU3UKE B
HEKOTOPBIX CIIy4asX MOTYT IpPOBOJUTHCA B HMMEIOIIMXCS B 00pa3oBaTeIbHOU
OpraHM3alMi MacTEPCKUX WIH JJab0paToOpUsX.

3.2 UndopMannoHHoe odecnieyeHue 00yueHust

Jist  peanuzanMd  MPOrpaMMbl  JTUCHMIUIMHBI ~ OMONMMOTEYHBIM  (HOHJ
o0Opa3oBaTeIbLHON OpraHu3aluu JIOJDKEH HWMETh IEeYaTHbIC W/WUU DJICKTPOHHbBIC
y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HHMH ydeOHble mocoOus (mpu
HAJIMYUM), JOMYLIEHHbIE K HMCIOJb30BAaHUIO MPHU peanu3alu 00pa3oBaTENIbHbIX
porpamMm cpenHero mnpoecCuoHaIbHOro 0O0pa30BaHHUs, pealn3yeMbIX Ha 0Oaze
OCHOBHOT'0 00IIEro 0OPa30BaHMS .

[Ipn peanuzanu MPOrpaMMbl JUCIHUIUIUHBI BO3MOXKHO HCIOJIB30BaHUE
AIIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K WCIOJIB30BaHUIO TIPU

peanu3aii  00pa3oBATEIbHBIX MPOrPAMM CPEIHErO OOLIEro 0Opa3OBaHMUS

’ [Tpuka3z MunucrepcTBa npocsemenus: Poccuiickoit deneparun ot 5 Hostops 2024 1. N 769 «O6 yTrBepKIeHUN
(enepasbHOrO  TepedHsT y4eOHWKOB, JIONMYHIEHHBIX K  KCHOJB30BAaHUIO IPH  pEM3alUU  MMEIOLINX
TrOCYAapCTBEHHYIO aKKPEAUTALNIO 00pa30BaTesIbHBIX IPOrpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOT'O OOILET0, CPETHErO
obiero o0pa3oBaHKsl OpPraHU3ALMSIMH, OCYLIECTBIISIOIINMH 00pa30BaTEIbHYIO JIESATENBHOCTh, M YCTAaHOBICHUU
MPEICTHFHOTO CPOKA MCIIONB30BAHMS HCKIIOYCHHBIX YIeOHUKOB M pa3pabOTaHHBIX B KOMIUIEKTE ¢ HUMH Y4eOHBIX
nmocoOuit» (B akTyanpHOU penakmun). CChlTka Ha YKa3aHHBIA NpHUKa3 akTyanbHa Ha 20.02.2025 T.

19 ITpukaz Munncrepersa npocsemenns Poccuiickoii ®enepammn ot 18 mroms 2024 r. N 499 "O6 yTBep:KICHHH
(emepampHOTO TIEpPEeUYHS 3JCKTPOHHBIX O0OPa30BATENBHBIX PECYPCOB, NOMYMICHHBIX K HCIONB30BAHAIO MPH
peanm3aniyi HWMEIOIMUX TOCYAapCTBEHHYIO AaKKpEAWTAIHMIO O00pa30oBaTENbHEIX MPOTPaMM HAYaJbHOTO OOIIEro,
OCHOBHOTO 0O0IIIero, cpeHero oomero oOpa3oBaHus» (B akTyanbHOW pemakunu). CchbUlka Ha YKa3aHHBIHA MPHKa3
aktyanbHa Ha 20.02.2025 r.
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4. KoHTpPoJIb W OLEHKa Pe3yJbTATOB OCBOCHUsSI 001eo0pa3oBaTeJbHOM

AUCIHUILIHHDBI

KoHTpoib M OLeHKa pe3ylbTaTOB OCBOEHUS 001€00pa30BaTEeIbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 JUCHUILIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC

Ha (opmupoBaHue OOHUX U MPOodecCHOHATBHBIX KOMIETCHIMM MO pasnenaM U

TEMaM COJEpKaHUs y4eOHOTrO MaTepuaa.

Kox n nHaumenoBanue
(opMupyemMbIX KOMIIETEHIM

Pazngen/Tema

Tun oeHoYHBIX
MepPONpUATHH

OK 01. BeiOupats criocoObl pemeHus
3ajad mpoQecCHOHATIbLHON
NesITeIbHOCTH TPUMEHHUTEITBHOK
Pa3IMYHBIM KOHTEKCTaM

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2, 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Paznen 5. Temsr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

Mo/ctt

OK 02. Mcnonbp30BaTh COBpEMEHHbBIE
CpeCTBa NMOWCKA, aHAIHN3a U
MHTepHpeTanuu HHGpOpMau u
MH(POPMAaLMOHHbIE TEXHOJIOTHH JUIS
BBITTOJTHEHUS 32,144

PO ECCHOHAIBHON e TEHHOCTH

Pasnmen 2. Teme1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Tems1 4.1.,4.2.,4.3

Pasznen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasnen 8.

ITo/c

OK 03. ImanupoBats n
peaan30BbIBaTh COOCTBEHHOE
Mpo(eCCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATENHCKYIO
NesITeIbHOCTD B PO eCCHOHATBHON
cdepe, UCIOTB30BATh 3HAHUS 110
MpaBOBOW M (PMHAHCOBOI
FPaMOTHOCTH B PA3JIMYHBIX
PKU3HEHHBIX CUTYalUsIX

Pasgen 1. Tema 1.1

Pasnmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Teme1 4.1.,4.2., 4.3
Paznen 8 Tema 8.1

ITo/c

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJJIEKTUBE U KOMaH/IE

Pasnen 2. Temsr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Tems1 4.1.,4.2., 4.3

Paszmen 5. Tems1 5.1.,5.2., 5.3.

Pa3nen 6 Tema 6.1
Pazgen 7. Temer 7.1, 7.2, 7.3

ITo/c

YCTHBIH OIIPOC;
(bpOHTATBLHBINOMPOC;
HaOJIr0/IeHuE 3a
BBITNIOJTHEHUEM
1a0opaTopHBIX paboT;
IpaKTHYeCKue padoThl
(peenue
KauECTBEHHBIX U
pacyeTHBIX 3a7a4);
TECTUPOBAHUE;
pelIeHne Keic-3a1ay;
BBITIOJTHEHHE 3a/1aHUI
IIPOMEKYTOUHON
aTTecTaluu

11
HpO(IJCCCI/IOHaIILHO OpPHUCHTHUPOBAHHOC COACPIKAHUC (coz[epxcaHHe MPUKIaJHOTO MO,HyJ'IH).
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OK 05. OcyiecTBiATh yCTHYIO U
MMCbMEHHYIO KOMMYHHUKAILIMIO Ha
rOCYIapCTBEHHOM s3bIke Poccuiickoi
Denepanun ¢ yaeToM 0COOCHHOCTEH
COIIMAIILHOTO U KYJIBTYPHOTO
KOHTEKCTa

Paznen 1.

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2, 3.3.

Paspgen 4. Tems1 4.1.,4.2.,4.3

Pasznen 5. Temnr 5.1.,5.2., 5.3.

Paznen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

ITo/c

OK 07. ConeiicTBOBaTh COXPAHEHUIO
OKpY’Karollel cpessl,
pecypcocOepeKeHNI0, IPUMEHSATh
BHaHUS 00 N3MEHEHUH KIIUMara,
[IPUHLIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, 3P (HEKTUBHO

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Tems1 4.1.,4.2., 4.3

Paznen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1

HACTPOWKY, PETYJIHPOBKY U POBEPKY
TPAHCIIOPTHOTO PATUOITICKTPOHHOTO
000pYyI0OBaHUS U CUCTEM CBSI3U B
1abopaTOPHBIX YCIOBUSAX U Ha
00BEKTax

[1K 3.2 BeINONHATH MOATOTOBKY
prOOpoB, 6JI0KOB U HIKadOB
TPAHCHOPTHOT'O PAJAMO3IEKTPOHHOTO
000py/I0BaHUs K PETYJINPOBKE U
BBOJ1y B 9KCIUTyaTalHIo.

[1K 4.3 BeInoaHsaTh paboThl 110
YCTPaHEHUIO MEXaHUUECKUX U
DIIEKTPUUYECKIX HEHCIIPABHOCTEH B
YCTPOMCTBAX YKEIE3HOAOPOKHOMN
DIIEKTPOCBSI3H.

NeicTBOBATh B UpE3BhIYAMHBIX ITo/c
CUTYaLUAX
[1K 3.10cymecTBisITh HaNaAKY, ITo/c
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