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1. O0mass  xapakTepuCTHKa  NPUMEpPHOl  paldodeldi  MpPoOrpaMmbl

001eo0pa3oBaTeJIbHON JTUCHUUILIMHBI «DU3HKA»

OobweoOpazoBarenpHas quciumuinHa «®dusmnkay sBisercs 0053aTeabHON YacTbIO
0011e00pa30BaTeIbHOrO UKIa 00pa3oBaTebHOM nporpammsl B cooTBeTcTBUH ¢ PI'OC
CIIO mno crmenuansHoct 23.02.09 ABromaTnka ¥ TeleMEXaHHMKa Ha TPAHCIOPTE

(>KeNIe3HOJOPOKHOM TPAHCHOPTE), YTB. MPUKa30oM MHHHCTEpCTBA 00pa30BaHUS U HAYKHU
P® ot 27.08.2024 Ne 608)

1.2. eauumianHupyeMblepe3yJbTaTbIOCBOEHUSITUCIIUIITHHbI:
1.2.1. leauaucuMILINHBI:
Conepkanue  mporpamMmbl  0OIIE0Opa30BaTEeIbHOM  JUCHUIUIMHBI — Du3nka

HaIpaBJIEHO Ha JOCTHKEHHE CIAEAYIOIINX LEei:

Conepkanue  mporpamMmbl  00Ie0O0pa3oBaTebHON  AUCHUILIMHBL  DuU3uKa
HaIIpaBJICHO HA JIOCTUYKEHUE CIICIYIOIINX LIEIICH:

1. dbopmupoBaHre y OOy4YalOMIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUS,
3HAYUMOCTU (PU3UYECKUX 3HAHUH JIJII COBPEMEHHOTO KBaTU(UIIUPOBAHHOTO CIICIIUATINCTA
IIPU OCYIIECTBJICHUH €ro Npo(heCcCUOHATBHOM NeATETbHOCTH;

2. (opMHpOBaHKE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

3. OBJIaJICHUE cnenupuyecKon CUCTEMOU (bu3HYEeCcKuX MTOHSTH,
TEPMHHOJIOTUEN U CUMBOJIUKOM;

4. OCBOEHHUE OCHOBHBIX (PU3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEI];

S. OBJAJICHUE OCHOBHBIMM METOJAMHM HAy4YHOIO IIO3HAHUA  IPUPOLBI,

UCIIOJIb3yeMbIMH B (u3MKe (HAOIIOJCHHE, ONMKMCAHNE, U3MEPEHUE, BBIIBUIKEHUE TUTIOTES,
MIPOBEJICHUE IKCIIEPUMEHTA);

6. OBJIaJIcHUE yMEHUSMHU 0O0pabaThiBaTh JIaHHBIC SKCIEPUMEHTA, OOBICHATH
MOJYYEHHbIC  pPE3yJibTaThl, yCTaHABJIMBATh 3aBUCUMOCTU MEXIAy  (PU3MUECKUMHU
BEJIMYMHAMU B HAOJII0/Ia€MOM SIBJICHUHU, JIEJIATh BHIBO/IbI;

7. dbopMupoBaHME yMEHUS pemarth (QU3MYECKue 3aJaud pa3HbIX YpPOBHEH
CJIOKHOCTH;
8.  pa3BuTHE MO3HABATEIHHBIX HHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPUYECKHX

CIIOCOOHOCTEW B mpoIecce NPHOOPETeHHsS 3HAHWKA C WCIHOJIb30BAaHUEM PAa3IHMYHBIX
HMCTOYHUKOB HMHGOPMAIMA W COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTHM;, YMEHHM
dhopMyIHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UITUIO 110 OTHOLIEHUIO K (hU3UYECKON
nH(popMaIuu, moJiydaeMom U3 pa3HbIX UCTOYHUKOB,;

Q. BOCITUTAHNE YYBCTBA TOPJIOCTHU 32 POCCUMCKYIO (M3UYECKYIO HAYKY.



Oco6eHHOCTh (DOPMUPOBAHHSI COBOKYITHOCTHU 33724 U3YUEHUS (PU3UKHU JJISI CHCTEMBI
cpenHero npodecCHoHaTbHOTO 00pa30BaHUs 3aKIFOYACTCSI B HEOOXOIUMOCTH PeaH3aiuu
npodeccrHoHanbHON HANpPaBICHHOCTH peIIaeMbIX 3ajad, ydu€ra ocoOeHHocTed chepbl
AEATEIILHOCTH OYAYIIUX CIEIHAINCTOB, TOATOMY, MPAKTUYECKH, B KaXKIOM pasJele
PUMEPHOI pabodveil MPorpaMMbl, B COICPKAaHIH YIeOHOTO MaTepuaa, MPUBEICHBI TEMbI
MPaKTHUYECKUX paboT, crmocoOcTByoMe Oojiee HArISAHOMY YCBOCHHIO y4eOHOTro
matepuana. [IpermomaBaTens BIpaBe CaMOCTOATENBHO BHIOMPATH (GOpMY HU3yUEHUS
MaTepHualia: JeKIHs, JeMOHCTPAINS SKCIIEPUMEHTA, PAKTUIeCcKas padoTa, MPAKTUKYM TI0
PEILICHUIO 3a/1a4 U TIp., @ TAKXKe 10 CBOEMY YCMOTPEHUIO MMPOBOIUTH JIEMOHCTPAIIMOHHBIC
u nabopartopHble pabOThl ¢ Y4E6TOM MMEIOLIEToCs O0OpYIOBaHUS  (OMPEIEIISATh
MPOJODKUTEIBHOCT  JTa0OPaTOPHOTO WM TMPAKTUYECKOTO 3aHSTHS, JOMOJHATH €ro
APYTHUMHU BUIaMU paboT: U3ydeHHe TEOPETHUECKOTO MaTepuana, peleHne 3aaad, padbora ¢
TEXHUYECKUM TEKCTOM, TECTHPOBAHUE U TIP).

1.2.2. I[Inanupyemble pe3yabTaThbl OCBOCHHMS 001Ie00pa3oBaTEJIbLHOM

aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oo6mue kommnerennuu (nanee — OK) u npodeccroHanbHbie KOMIETEHINH (a1ee —
[1IK) ®I'OC CIIO B cOOTHECEHUH C JTUYHOCTHBIMHU, METANPEAMETHBIMA M MPEIMETHBIMU
pe3yabTaramu o0yueHust 6azoBoro ypoBHs (nanee — [TP6) ®I'OC COO mnpencraBieHbl B

Tabnuile:



Koa n HamMeHoBaHMe

IInanupyemMblepe3yabTaTHIOCBOCHUSNIPOrPAMMBITIOAMCIUTIIIMHE

OI_IeHI/IBaTLpI/ICKI/IHOCHCHCTBHﬁHCHTCHBHOCTH;pa3BI/IBaTL
Kp€aTUBHOCMBIIIIICHUCTIPHUD CHJCHI/II/I)KI/IEIHeHHBIXHpOGHeM;

0)0a30BBICHCCIICIOBATEITLCKACICHCTBHS:

¢opmupyembIx O6ume’ I[ncunrmnﬂapnblez
KOMIeTeHIii

OK 01. Beibupats UlngHOCTHEIE pesynbTaTel  JOJKHBI  oTpakath B wacth [[IP6 1. CdopmupoBaHHOCTB OpEeACTaBICHUd O  ponu

CII0COOBI pereHus TPyIOBOTOBOCTIUTAHHS: nMecTe(hU3NKHNACTPOHOMUHBCOBPEMEHHOWHAYYHON

3agaqy -TOTOBHOCTBKTPYLY,0CO3HAaHHELIEHHOCTUMACTEPCTBA, KapTHHEMHPA,0CUCTEMOOOPa3yoeHpOIn(U3NKIB

npodeccroHaNBHOM TPy I0IIO0HE; pa3BUTHH €CTECTBEHHBIX HayK, TEXHHUKH

MesSTeIEHOCTH -TOTOBHOCTHKaKTHBHON IS TEIbHOCTHTEXHOJIOT MUECKOI M COBPEMEHHBIX  TEXHOJOTHH, O BKJIAJE POCCHHCKHX

MPUMEHHUTEIIEHO MCOLMaTbHOMHAIIPAaBICHHOCTH,CIIOCOOHOCTHMHUIIMUPOBATD, W 3apyOCKHBIX  YUCHBIX-(U3MKOB B pa3BUTHE  HAYKH;

K Pa3IMIHBIM IUTAHIPOBATh U CaMOCTOSITEIILHO BBITIOJTHATD TaKyl0 [MOHHMaHUE()U3NIECKONCYITHOCTHHAOIIOIaeMBIXIBIICHHI

KOHTEKCTaM IMesITeTbHOCTB; MHUKPOMHpPA,MaKpOMHUparMeraMupa; TIOHUMaHUEPOIIN
- uHTepec K pasnmuyHbIM  cdepam  mpo(eCCHOHAIBHOW  [aCTPOHOMHHBIIPAKTHYECKOWIEATEILHOCTHYEIIOBEKAH
IMesITeNbHOCTH, mapHeHIIIeMHAY YHO-TEXHUIECKOMPa3BUTUH, PO (PU3NKI
- TOTOBHOCTh u CIOCOOHOCTh K o0pa3oBaHHIO B (dhopmupoBaHUn Kpyrosopa U (PYHKIMOHAIBHOM
1CcaM000pa30BaHHIOHANIPOTSKEHUUBCEKU3HM; rPaMOTHOCTHYEIOBEKA UIIPEIICHUATPAKTUIECKIX3a,1a;
-YMEHHETIPOTHO3UPOBATHHEOIAr ONPUATHBICAKOIOTMISCKUE [1Po 2. CdhopMHpPOBaHHOCTH YMEHHMI  pacro3HaBaTh
MOCIIeACTBUANIPEANPUHUMACMBIX IeHCTBHIA, IPEIOTBPAILATD (busmyeckue SIBTICHUSI (mporecchr) U OOBSICHATH
X X Ha OCHOBE  W3YYCHHBIX  3aKOHOB:  PaBHOMEPHOE
MeTanpeaMeTHbIepe3yIbTaThIIOKHBIOTPAXKATh: MPaBHOYCKOPEHHOCTIPAMOIMHEHHOEIBHKECHUE,CBOOOTHOE
OBIazieHneyHUBEPCAIbHBIMIYY€OHBIMUTIO3HABATEIbHBIMU naJieHue TEN, JBIKEHHE TI0 OKPY)XHOCTH,  HMHEpIHs,
IMeiCTBUSMH: B3aMMO/IEHCTBUETEI,KOJIe0aTeTbHOSIBHKECHHUE, PE30HAHC,
a)0a30BbIEIOTHIECKHE/IEHCTBUS: BOJTHOBOEIBIKEHUE; TU(P(y3Hs1,0p0YHOBCKOE IBHKEHHE,
CaMOCTOSTEIIEHO (bopMyTHpOBaTH U aKTyaIu3HpOBaTh  (CTPOCHHEKUIKOCTECHUTBEPIBIXTEN,H3MEHEHHEOObeMaTell
npobieMy,paccMaTpUBaThEEBCECTOPOHHE; YCTAHABIINBATD MpUHArpeBaHUM(0XJIAXKICHHUH ), TETNIOBOEPABHOBECHE,
CYIIECTBEHHBINIPU3HAKUINOCHOBAHUS JUTICPABHEHUS, ycriapeHne,KOH ICHCaINs, ITaBIeHHEe, KpUCTaIUTH3aLHs,
KITacCU(pHKAIIIH u  0000IeHus; OTIPeIeIISTh LEMU  [KUTIEHHE,BIKHOCTHBO3/1yXa,CBSI3bCPEAHEHKMHETHYECKOM
IMesITeNTbHOCTH, 3aaBaThb ~ [apaMeTpel W KPUTEPHUH  MX PHEPTUUTEIUIOBOIOABIKEHHUSMOJIEKYJICA0COMOTHON
IMOCTHKEHHST; BEISIBIISI Th3aKOHOMEPHOCTUUIIPOTUBOPEUHSIB TeMITepaTypoH, MOBBIIIICHUE  JABJICHUSI ra3a TMpud  €ro
[paccMaTpuBaeMBbIX SBJICHUSIX;  BHOCHTh  KOPPEKTHBBI B [HArpeBaHMHB3aKPHITOMCOCY.IE,CBI3bMEXAyIapaMeTpaMu
IMesITeIbHOCTh,0lEHUBATECOOTBETCTBUEPE3YIBTATOBIICIISM, COCTOSIHUS raza B U30mpolleccax;  JJeKTpu3alms  Tel,

B3aHMOﬂCﬁCTBH€3&pﬂI{OB,Hal"peBaHI/ICHpOBO,Z[HI/IKaCTOKOM,
BSaHMOHeﬁCTBHeMaFHHTOB,3)1 CKTpOMarHUTHaAMHAYKI WA,

)IeﬁCTBI/ICMaFHI/ITHOI'OHOJ'[S[HaHpOBO)IHI/IKCTOKOMI/I

1O6H1HepesynLTaTch)opMyanOBaHHBc00TBeTCTBHchHqHOCTHLIMHHMeTaHpeILMeTHLIMI/Ipe3ynLTaTaMI/I(DFOCCOO,B(bopMHpOBaHI/IHKOToprxyqaCTByeT
001eoOpazoBaTebHAs TUCIUIUIMHA.
ZI[I/ICHHHHHH&pHLICpCSyJILTaTBIC(1)OpMyJIHpOBaHLII/IHpOHyMepOBaHBIBCOOTBeTCTBI/II/IC TpeOOBaHUAMUKIIPEIMETHBIMpE3yIbTaTaM6a30BoroypoBHs(I1P6)DPI'OC
COO(ITpuka3z Muno6pnayku Poccun ot 17.05.2012 Ne 413 (penmakmust ot 27.12.2023 1.).




- BIIQIETh HABBIKAMH Y4E€OHO-HCCIIEAOBATEILCKON M MPOEKTHOM

JesSITeIbHOCTH, HaBBIKAMU pa3peLieHus! mpooaem;

- BBISBIIATD MPUYUHHO-CJICJICTBEHHBIE CBA3U u

aKTyalIM3UpOBaTh 3alady, BBIABUIaTh THIIOTE3y €€ PpEHICHMUS,

HaxXOJUTh APryMEHTHI Ji JOKa3aTelbCTBA CBOMX YTBEP)KICHUM,
3a1aBaThb napaMeTpbl U KpUTEPUH PELICHHUS;

- AHANU3UPOBaTh IIONYYECHHBIE B XOAE pCEIICHWS 3aJadu

pe3ynbTaThl, KpUTHYECKH  OLEHMBATH MX  JTOCTOBEPHOCTB,

MIPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

- yMeTb IIEPEHOCUTh  3HAaHWA B  IIO3HABAaTEIbHYIO

MPAKTUYECKYIO YACTH KU3HEAESITEIbHOCTH;

- YMETBhUHTETPUPOBATH3HAHUAN3PA3HBIXITPEIMETHBIX 00IacTeif;

u

- BBIABUIATH  HOBBIE HIEH, MpeIaraTb  OPUTMHAIBHBIE
MOJXO/Ibl U PELICHUS;
- MIPOSIBJISIT CIIOCOOHOCTH HX  HCIIOJIb30BAHUS B

[I03HABATEJbHON U COUMATbHON MTPAKTHUKE;
-IIPOSABJIATH CIIOCOOHOCTL M TOTOBHOCTH K CaMOCTOATCIIbHOMY
MOUCKYMCTOAOBPCIICHUANIPAKTUUCCKUX3a1a41, IPUMCHCHUTIO
Pa3JInYHBIX METOJOB IIO3HAHMS;
-CTaBUTHU(OPMYIIMPOBATHCOOCTBEHHBIE3aJaul B 00pa30BaTeIIbHON
MCATCIIBHOCTH U )KU3HCHHBIX CUTYyaAllUAX,
-BBISIBIIATh MPUYMHHO-CIICICTBEHHbIE CBSI3U u
AKTYaIM3UPOBATh3a/1auy,BbIIBUTaTEI UIIOTE3Y €€ PEILCHHUSI, HAXOIUTh

apryMEeHTBI UL JIOKa3aTeNIbCTBA CBOMX
[YTBEPKJICHUH, 33]1aBATh [1apaMETPbl U KPUTEPUN PEILICHUS;
AHAJIM3UPOBATH [IOJIyYEHHBIE B XOJE peuieHus  3a1a4u

PE3YIbTATBLKPUTHYCCKNOLCHNBATbUX/IOCTOBCPHOCTD,
IMPOrHO3UPOBATbU3MCHCHUCBHOBLIXYCIIOBUAX ; IaBATh
OLICHKYHOBBIMCUTYaLIUSIM, OLICHUBATHIIPUOOPETEHHBIHOTIBIT;
pa3pabaThIBaTh IUIAH PEIICHHS IPOOJIEMBI C y4ETOM aHAII3a
MMEIOIINXCSI MATEPUAJIBHBIX X HEMATEPUAIBHBIX PECYPCOB;
OCYLIECTBIATHIEICHAPABICHHBIHITONCK MEPEHOCa CPEICTB U
CI0CO0OB AEHCTBHA B IPO(EeCCHOHATILHYIO CPeLy;
YMETh HepPEHOCUTh 3HaHUS B

U [IPAKTHYECKYIO 00JIACTH KU3HEACATSIBHOCTH;

IMO3HAaBAaTCIbHYIO

Z[BPI)Kyn.IHfIC)I 3apAaqa, SJICKTPOMAarHUTHBIC KOJaeOaHus u BOJIHBI,

MPSIMOJIMHEHHOE pacnpocTpaHeHue CcBeTa,
OTpakeHUE, IPEIOMIICHHUES, UHTEePPEpEHITUS, T DPaKIUL u
MOJNSIpU3aIMs  CBETa, JUCIEpPCHs CBeTa; (POTORNIEKTPUICCKUI
pdhdexT, cBeTOBOEe HaBICHHE, BO3HHUKHOBEHHE JIMHEHYATOTO
CIIeKTpa aToMa BOAOPOJAA, €CTECTBEHHAas M HCKYCCTBEHHAs
[PaINOaKTUBHOCTb;

[IP6 3. BmameHne  OCHOBOMOJATAlOMIMMH  (GHU3HISCKAME

MOHATHSIMUA M BEIMYMHAMH, XapaKTEPHU3YIOIIUMH (U3NUYEeCKue
Mpouecchl  (CBA3AaHHBIMM € MEXAaHWYECKUM  JBI)KEHUEM,
B3aMMOJEHCTBUEM TeJl, MEXaHMYECKUMHU KOJCOAHUSIMU U BOJTHAMU;
ATOMHO-MOJIEKYJISIDHBIM ~ CTPOCHMEM  BEIIECTBA,  TEIJIOBBIMHU
MpoleccamMy;  3JMEKTPUUECKMM UM MarHUTHBIM  TOJISIMH,
DIIEKTPUYECKUM TOKOM, JJIEKTPOMArHUTHBIMH KOJEOAHUSMH U
BOJIHAMH; ONTHYECKMMH SIBICHHSAMHU; KBAHTOBBIMHU SIBICHUSIMH,
CTpOEHHEM aToMa M aTOMHOIO s/pa, paJlO0aKTUBHOCTHIO);
BJIa/ICHHE OCHOBOIIOJIATAIOIIUMH aCTPOHOMUYECKHUMHU MOHSTHSIMH,
MO3BOJITIOIUMHI XapaKTepU30BaTh MIPOLIECCHI,
MIPOUCXOASIINEHA3BE31aX,B3BE3AHBIXCUCTEMAX, B
MEXTaTaKTHYECKOW cperne; ABIKEHHE HEOeCHBIX TeJl, 3BOJIIOLUIO
3Be31 U BeeneHHOM;
[1P64.Bnagenne3akoOHOMEPHOCTSIMU,3aKOHAMUUATEOPUSIMI(3aKOHBC
emupHoroTsroreHus, |, Hulll3akons
HproTOHA,3aKOHCOXPAHEHUSIMEXAaHUUECKOMIHEPI U, 3aKOH
COXpAHEHUsI WMITYJIbCa, MPUHIMI CYNEPHO3ULNM CHII, HPUHLUI
[PaBHOIIPAaBHOCTH MHEPLMAIBHBIX CHCTEM OTCYETa; MOJEKYJSPHO-
KMHETUYECKYI0 TEOpPHIO CTPOCHHS BEIEeCTBA, Ta30BbIe 3aKOHBI,
MepBBIN 3aKOH TEPMOANHAMUKH; 3aKOH COXPaHEHUs
JIEKTPUYECKOro 3apsaja, 3akoH KysoHna, 3akoH Oma ans ydacTka
menu, 3akoH Oma A TONHOW 3IeKTPUYECKOW IENH, 3aKOH
JIxoynst - JleHua, 3aKOH BJIEKTPOMAarHUTHOW WHAYKIUH, 3aKOH
COXpPAHEHUsI SHEPIHH, 3aKOH IMPSIMOJIMHEWHOTO pPacHpOCTPAaHEHUS
CBETa, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEJIOMIICHHS CBETA; 3aKOH
COXpaHEHUSIHEPT HH,3aKOHCOX PAHEHUANMITYJIHCA,3aK0H
COXPaHEHUSIIEKTPHUIECKOT03aPs1/1a,3aKOHCOXPAHEHHUS




YMETh WHTETPUPOBATh 3HAHWS W3 Pa3HBIX MPEIMETHBIX 00iacTel;
BBIIBUTATh HOBBIE WJEH, TMpEJiaraTh OPUTHHAJIBHBIC MOAXOABI U
[PEIICHMUS;

CTaBUTHIIPOOIEMBIN3ada9H, IOy CKAIOIHe b TEPHATUBHBIE PEIICHUS

MaccoBOTO 4YHCIIa, NocTynaTsl bopa, 3aKoH pagroaKTHBHOTO
pacmnaza);yBepeHHOCHUCTIONb30BaHNE3aKOHOB
M3aKOHOMEPHOCTEUPpUaHaTH3ePU3HUECKUXIBICHUH U TPOLIECCOB;
[1P6 7. ChopMHupoBaHHOCTH YMEHHUS pemIaTh pacueTHBIE 33a49H C
SIBHO 3alaHHOW (U3NYECKON MOJEIbI0, MCHOIB3yd (U3NIECKHE
3aKOHBl W TPHHLUIBI; HAa OCHOBE aHajM3a YCJIOBHUS 3aadd
BHIOUPATh PU3MUECKYIO MOJIEINb, BBIACISATh (PU3MUECKHE BETMYHHEI
1 (HOpMyITBI, HEOOXOAUMEIE TSI €€ PEUIeHHS, TPOBOIUTH PAaCUEThI
M OIIEHWBAaTh PEATHHOCTh TOJYYCHHOTO 3HAYECHHS (DH3MUECKOM
BEIMYHMHBL, peIIaTh KaueCTBEHHBIE 3a/1a41, BBICTPAUBAast IOTHUECKH
HEMIPOTUBOPEUMBYKO LEMOYKY pPACCYKIECHUH C omopoll Ha
M3y9eHHBIC3aKOHBI,3aKOHOMEPHOCTHA(DU3NIECKIE

MIBJICHUSA

OK 02. Mcnonb3oBath
COBpPEMEHHBICCPEICTBA
MOWCKa, aHATN3a
MUHTEPIPETALUN
nHpOopManum
MUH(GOPMAIHOHHBIC
TEXHOJIOTUH
JUIABBITIOJIHEHUA3aa4d
poheCCUOHATBHOM
eI TeTbHOCTH

UInuHOCTHBIE pe3ynabTaThl JOJDKHBI OTpakaTh B YacTH LEHHOCTH
HAy4YHOT'O TO3HAHHUSA:

- cGOpMHPOBaHHOCTH MHUPOBO33PEHHUA, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHSl HayKh W OOIIECTBEHHOU
MPAaKTUKH, OCHOBAaHHOT'O Ha JHUAaJiore KyJbTYp, CIIOCOOCTBYIOLIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUPE;

- COBEPILUEHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM KYJbTYpPbl Kak
CPEeICTBa B3aUMOJICHCTBUS MEXTY JIOABMH U TIO3HAHUS MHPA;
MeTanpeaMeTHbIE pPE3yIbTaThl JOJDKHBI OTpaxarb: OBianeHue
YHHBEPCAIbHBIMU Y4€OHBIMH [TO3HABATENbHBIMH JCHCTBUSIMH:
B)paboTacuH(popMaImei:

- BJIa/ICThHABBIKAMHITONYYCHUSMH()OPMAIIMUU3UCTOYHUKOB Pa3HBIX
TUTIOB,  CaMOCTOSITEJIBHO  OCYILIECTBIATH  IOMCK,  aHaJMW3,
CHCTEMAaTH3allMI0 W HHTEpIpeTanuo WHQOpMaIMK pa3IHYHBIX
BUJIOB 1 (DOPM TIpEJICTABIICHUS;

- co3JaBaTh TEKCTHl B pa3lIWYHbIX ¢opMarax cC
HazHaueHWs WHGOpMAMM W LEJEBOH ayAWTOPHH,
ONITUMAJIbHYIO POPMY MPEJICTABICHUS U BU3yaTH3allUH;

Y4ETOM
BHIOMpas

[1P6 5. VYMeHue  yuuTHIBaTH  TPaHHIBl  NPUMEHEHUS
M3y4CHHBIX QU3NUECKUXMOIeIIei: MaTepuallbHasITOUKa,
MHEpLHaIbHAICUCTEMA0TCUETa, HICaIbHBIIAra3;MOJEIIN
CTPOEHHUATa30B,KUIKOCTEMUTBEP IBIXTEI, TOUEUHBIHUIEKTPUUECKHUI
3apsi, AAepHAsIMO/IeJIbATOMA, HyKJIOHHAS. MOJIeJIb AaTOMHOTO S1/1pa
[py pereHny GU3NIECKuX 3a/1a4;
[1P69.CdopMHupOBaHHOCTECOOCTBEHHONIOZUITUHIIO
OTHOIIEHUIOK(PHU3HIECKOMIH(OpMAIINK, T0TyYaeMOMH3
Pa3HBIXUCTOYHUKOB,YMEHUHHCIIOIB30BaTh LM (POBEIE TEXHOJIOTUH
ULt TIOMCKa, CTPYKTYPUPOBAHHS,
WHTEPIpEeTAUHHITPE/ICTABICHUYYeOHOHHAY YHO-
MOy ISAPHOUMHPOPMAITUH;Pa3BUTHEYMEHHUKPUTUIECKOTO aHAITN3a
noy4aeMoil HH(opMauu




- OLICHUBATH JOCTOBEPHOCTH, JICTUTUMHOCTDH I/IH(bOpMaI_H/II/I,Ce
COOTBCTCTBUC IMMPABOBBIM U MOPAJIbHO-3TUYCCKUM HOpMaM;

- I/IC1'[OJ'II)3OBaTI)CpeI[CTBaI/IH(bOpMaHI/IOHHLIXI/IKOMMy'HI/IKaLII/IO
HHBIXTCXHOHOFHﬁBpCIHCHI/II/IKOFHI/ITI/IBHI)IX, KOMMYHUKATUBHBIX U

OpPTaHM3allMOHHBIX  33Ja4  c  coOjrojeHneM  TpeOoBaHHI
IPrOHOMHKH, TEXHHUKU 0€30MacHOCTH, THTHCHBI,
pecypcocOepexeHrsi, MPaBOBBIX M AITUYECKUX HOPM, HOPM

nH(OPMAITMOHHOH 0€30MacHOCTY;
- BJIaJICThHABBIKAMUPACTIO3HABAHUIM3AIIIUTHIMH(OPMAIIHH,
HH(POPMAITHOHHON 0€30MaCHOCTH JTHYHOCTH

OK 03.

I InanupoBats
peanrn30BbIBATH
COOCTBEHHOE
MPOo(heCCUOHAIBHOE U
IMTIYHOCTHOE

pa3BUTHE,
MpEeAIPUHUMATEIBCKYO
NesITeNbEHOCTh

B

podeccnoHaNBEHON cdepe,
WCIIONIb30BaTh
3HAHUANIONPABOBOM U
(hrHAHCOBOM
rpPaMOTHOCTH
BPa3INIHBIX
PKH3HEHHBIX

CUTYaIHsIX

UImaHOCTHBIE pe3ynbTaThl JOKHBI OTpakaTb B YacTH JYXOBHO-
HPAaBCTBEHHOT'O BOCITUTAHMS:
- cnocoOHOCTH OLICHWBATh CUTYalUIO U MPUHUMATh OCO3HAHHBIC
pelLIeHNs], OPUEHTUPYSICh Ha MOPAJIbHO- HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

= OCO3HAaHUC JIMYHOI'O BKJIagd B IIOCTPOCHHUEC YCTOI>'I‘{I/IBOF0
Oynywiero;
MeranpeaMeTHbIe pe3yIbTaThl JIOJKHBI OTpaXkaTh:
OBJ'Ia,Z[CHI/Ie YHUBCPCAJIIbHBIMH PCTYIATHBHBIMHA ,Z[eﬁCTBHHMPII a)
CaMOOpraHmu3anus:
- CaMOCTOATCIIBHO OCYIIECTBIIATH IMO3HABAaTCJIbHYIO
ILGSITGJ'ILHOCTB,BBISIBJ'IHTLHpO6J'IeMLI,CTaBI/ITL )51 (l)OpMyJ'II/IpOBaTL

COOCTBEHHBIE 3a/layl B 0O0pa30OBaTENFHOW JEATENBHOCTH U
JKU3HEHHBIX CUTYaIUsIX;

- CaMOCTOSITEIbHOCOCTABIATHILIAHPEIICHUAIIPOOIEMbI C  YYETOM
MMEIONINXCS ~ PecypcoB,  COOCTBEHHBIX  BO3MOXHOCTEH U
NpeAnOYTEHU;

- JaBaThOIICHKYHOBBIMCUTYALIUSIM;

-pacIIUpsITh paMKd yd4eOHOTro TpeJMeTa Ha OCHOBE JIMYHBIX
[IpEIIIOYTEHHI;

- JlenaTh OCO3HaHHBIA BHIOOD,
OTBETCTBEHHOCTH 32 PEIICHUE;
-cII0CcOOCTBOBaTh  (DOPMUPOBAHUIO W MPOSBICHHIO  IIMPOKOH
PPYAULIMU B Pa3HBIX O0JIACTSAX 3HAHUM, TIOCTOSIHHO TIOBBIIIATH CBOM
00pa3oBaTenbHBIN U KYJIBTYPHBIH YPOBCHb;

0)CaMOKOHTPOJIB!

apryMeHTUpOBaTh €ro, Opartb

I1P6 6. Bnagenne  OCHOBHBIMH  METOJaMU
MMO3HAHUS, UCTIOIb3YEMBIMUB(QHU3UKE: IPOBOIUTHIIPSIMBICH
KOCBEHHBIE  M3MEpEHHUs]  (U3MYECKHUX  BEJIMYMH, BBIOMpas
ONTUMAJIBHBIN CIIOCO0 U3MEPEHUS U UCIIONb3YS U3BECTHBIC METObI
OLICHKU MOTPELIHOCTEN U3MEPECHUH, IIPOBOJUTH
M CCIIeI0BaHNE3aBUCHMOCTEH(PH3MUECKIX BETMINHC
MCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH, OOBACHATH MOJIY4YECHHBIE
pe3yIbTaThl, UCHOIb3YS (PU3MUECKUE TEOPUH, 3aKOHBI U ITOHATHS, U
nenaTh BBIBOJIBI, co0oaaTh npaBuiIa
0e30M1aCHOrOTPYAAIIPUIIPOBEICHUUUCCIICIOBAHUH B paMKax
y4eOHOro  JIKCIEepUMEHTa M  y4yeOHO-  HCCIeNOBaTeNIbCKON
MESTeTbHOCTH € HCIOJb30BaHMEM HHU(POBBIX H3MEPUTEIBHBIX
YCTPOHCTB u nabopaTopHOro
000pyn0BaHMs;cHOPMUPOBAHHOCTHIPEICTABICHUIAO MeTo/ax
MOJTy4YeHUs] HAyYHBIX aCTPOHOMHUYECKUX 3HAHHUH

Hay4HOI'O




MCITOJIB30BaTh TPUEMbI pedIeKCHH IS OIEHKH CUTYaIlud, BRIOOpA
BEPHOTO PEILICHUS;
- YMETb OILICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS
10 UX CHUKEHHUIO;
B)3MOIMOHATLHBIHUHTEIICKT
- CTpEeMJICHHE K JOCTH)KCHHIO LEIM U YCIOeXy, OINTHUMH3M,
WHUIIMATHBHOCTh, yMEHWE JEWCTBOBATh, WCXONA U3 CBOHX
BO3MOKHOCTEH;
- CIOCOOHOCTHIIOHUMATHIMOIIMOHAIEHOSCOCTOSTHUSAPYTUX,
YYHATHIBATH €T0 MPH OCYIIECTBICHUN KOMMYHHKAIINH, CIOCOOHOCTD
K COYYBCTBHIO U COTICPE)KHBAHUIO;
- CIIOCOOHOCTH  BBICTPaMBaTh OTHOMICHUSCAPYTUMHU
3a00THUTHCS, IPOSBIIATH HHTEPEC U pa3peiaTh KOHGOIUKTHI

JIFOJIbMU,

OK04.9¢dexTrBHO
B3aMMOJICHCTBOBATh 1
[paboTaTh
BKOJIJICKTUBC U
KOMaHJIe

UIMYHOCTHBIE PE3yNbTaThl AOJKHBI OTpa)kaTb B YacTH UEHHOCTU
Hay4YHOT'O MO3HAHUS:

- OBJIaJICBaHUE HaBBbIKaMHU y4eOHO-UCCIIe0BaTEIbCKOM,

MPOEKTHOW ¥ COLMAIIBHOM JIEATEIbHOCTH;
MetanpeaMETHBIE PE3YJIbTAThl JTOJKHBI OTPaXKaTh:
[YHUBEPCAIBHBIMA KOMMYHHUKATUBHBIMU JICHCTBHUSIMHU:
0)COBMECTHASIICATETHPHOCTD:

- TIOHMMATBUUCIIOIb30BATHIIPEUMYIIIECTBAKOMAHTHON u

VHAWBUIYATEHOW PabOTHI;

- BBIOMPATh TEMAaTHUKY M METOJbI COBMECTHBIX JCHCTBHUI C yueTOM

OOIINX MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO WieHa KOJIEKTHBA;

- MPUHUMATHLEINCOBMECTHONACSTENIBHOCTH, OPTraHU30BbIBATH
MKOOPJMHUPOBATHICUCTBUANOEEI0CTUKEHHIO: COCTABIISTh IJ1aH
MEeCTBUM, pacHpeieNsaTh POJId C YYETOM MHEHUM Y4YaCTHUKOB,
00Cy)IaTh pe3yJIbTaThl COBMECTHON padOTHI;

-OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa W KaXJOro Yy4acTHHUKaA
KOMaHIbIBOOIIMIPE3yIbTATIIOPAa3pa00TaHHBIMKPUTEPHUSM;
-[Ipe/IJiaraTh HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIIMH HOBU3HBI,
OpUTMHAIBHOCTH, MPaKTUYECKON 3HAYUMOCTH;
KOOPMHUPOBATHUBHIIOIHITEPA00TYBY CIIOBHSIXPEATLHOTO,
BUPTYaJILHOTO ¥ KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,

OBnaneHue

[1P610.0OBnaneareyMeHUAMAPAOOTATEBTPYIIIE C  BBITOTHEHUEM
PA3IMYHBIX COLMANBHBIX POJICH, IUIAHUPOBAaTh paboTy TPYIIIHL,
[PAOOHAJIBHO pacOpeaAciiATh ACATCIbHOCTL B HECTaHAAPTHBLIX
CUTyauusx, aJIeKBaTHO
OLIEHUBATHBKJIA/IKAXK 10T ON3yYaCTHUKOBI PYIIIIBI B peleHue
[paccMaTpuBaeMoi poOIeMbl




-0CYIIECTBISTHIIO3UTUBHOECTPATETHIECKOETIOBE/ICHIEB  PA3TMIHBIX
CUTyalusiX, TPOSBIATE TBOPYECTBO U  BOOOpakeHHWe, OBITH
WHUITMATUBHBIM.
OBJaieHNeyYHUBEPCATLHBIMUPET YIS THBHBIMUICHCTBUSIMU: T)
MpUHATHE ce0s U IPYTHX JIFOEH:

- TPUHUMATbMOTHBBIMAPTYMEHTBLIPYTUXIIIONCUIIPU aHAIIU3E
pPe3yabTaTOB JIEATEIBLHOCTH;

- TIPU3HABAaTHCBOCTIPABOUIIPABOIPYTUXITIOIEHHA OIINOKHY;

- pa3BHBATh CIOCOOHOCTH MMOHUMATEH MHP C TTO3UIINHU IPYTOTO
YeloBeKa

OKO050cymiecTBisTh
YCTHYIO

Y TICHbMEHHYIO
KOMMYHHKAIIAIO
HAroCyJ1apCTBEHHOM
s13b1Ke Poccuiickoi
Denepanuu

Cy4eTOM
0COOEHHOCTEH
COLUAITEHOT OMKY
ITETYPHOTO
KOHTEKCTA

UIngHOCTHBIE Pe3yABTAThI IOJKHEI OTPAXXKaTh B YACTH ICTETUIECKOTO
BOCIIUTAHUS

- 3CTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYAs OJCTETHKY OBITa,
Hay4YHOTOUTEXHUYECKOrOTBOPYECTBA,CIIOPTA, TPy Aan
00IIIECTBEHHBIX OTHOIICHUIA;
BOOJIACTHITATPHOTHIECKOT OBOCITU TAHUSITIPOSIBIISTS:

-IICHHOCTHOE  OTHOLIEHHWE K T[OCYJAapCTBEHHBIM  CHUMBOJAM,
MCTOPUYECKOMY W TMPUPOJHOMY  HACIEIUIO,  MaMSITHHUKaM,
TpaauuusM HapoaoB Poccuu, poctmkeHusiMm Poccum B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYAE;
MetanpeaAMETHBIE PE3YJIbTAThl JTOJKHBI OTPaXKaThb:
[YHUBEPCAIbHBIMA KOMMYHHUKATUBHBIMU JICHCTBHUSIMHU:
a)o0IeHHE:

- OCYIIECTBISITBKOMMYHHKAIIMUBOBCEX C(DEPaXKI3HMU;
- pacmo3HaBaTh HeBepOaTbHBICCPEICTBAOOICHHS, TOHUMATh
3HAUYEHHUE COLMAIBHBIX 3HAKOB, pAacClO3HaBaThb MPEANOCHUIKU
KOH()JIUKTHBIX CUTYaIIUH M CMATYATh KOH(IUKTHI,

- Pa3BEPHYTOWJIOTHYHOM3JIAraTbCBOIOTOUKY3PEHUSIC
HCTIOJTH30BAHUEM SI3BIKOBBIX CPEACTB

OBnajneHue

[1P61.ChopMupOBaHHOCTHIIPEACTABICHUAOPOIN U MeCTe (DU3HMKH
)51 aCTpOHOMUU B COBPEMEHHOU Hay4HOH
KapTHHEMHPA,0CUCTEMOO0OPa3yIoIe PO U3NKHBPA3BUTHHECTEC
TBEHHBIXHAYK,TEXHUKH

MCOBPEMEHHBIXTEXHOJOT U, 0BKIAIEPOCCUICKIX H  3apyOeKHBIX

VIEHBIX-(DU3UKOB B pa3BuTHE HayKH;
MOHUMaHUE(PU3NIECKONCYIITHOCTUHAOIIO IaeMbIX IBIICHUH
MUKpOMHpa, MaKpoOMHpa M MeraMMpa; I[OHHMaHHE POJIH

ACTPOHOMUUBITPAKTUUECKONIEATEIbHOCTUYEIOBEKAN JlalbHENIIeM
HayYHO-TEXHHUECKOM DPa3BUTUH, PONu (U3UKU B (POPMUPOBAHUU
Kpyrozopa M (YHKUMOHAIBHOW TI'PaMOTHOCTH 4YeJIOBEKa s
[peIIeHns PaKTUYECKUX 3a7a4

OKO07.ConelicTtBoBaTh
COXpaHEHUIO

OKpYy Karolen CpeIbl,
[pECYpCOCOEpEREHHIO,
[IPUMEHSTH 3HAHHUS

00 W3MEHEHUH
KIIUMATa, IPUHITHITBI

UIngHOCTHBIE ~ pe3yJbTaTbl  JODKHBI  OTpaXkaTb B 4YacT
PKOJIOTMYECKOTO BOCIIUTAHMSL:
- c(OpMUPOBAHHOCTh OKOJIOTUYECKONH KYJIbTYpHl, ITOHHUMaHWE

BJIUSHUSA COLMAIBbHO-PKOHOMUYECKUX IPOLECCOB HA COCTOSHHE
MPUPOTHOM W COIMANBHONW Cpeapl, OCO3HaHWE TJI00AITHHOTO
XapakTepa IKOJIOTHYECKUX pobIiem;

- IUIAHUPOBAHUEUOCYIIECTBIICHUEICCTBUMBOKPYKaIOIIEH

[1P6 8. CdopMupOBaHHOCTH YMEHHUSI MPUMEHSTH IOJIyYEHHbIE
3HaHWST Ui OOBSCHEHUS YCIOBUH MPOTEKaHUs (PH3MYSCKUX
STBIICHUH B pHupoie u TUTST MPUHATHSA
MPAKTUYECKUXPEIICHUHBIIOBCETHEBHOMKU3ZHU

sio0ecreyeHn0e30NacHOCTUIIPHOOPAILICHUNC OBITOBBIMU
prubopaMu 51 TEXHHYECKUMHU YCTpOMCTBaMH,

COXPaHEHUS3IOPOBBSIUCOOIIOIEHUSTHOPMIKOIOTHIECKOTO




OepeKIMBOro MPOU3BOJICTBA,(CPEI€HA0CHOBE3HAHHALEIEyCTOHUMBOrOpa3BUTHs YEJIOBEUYECTBA;  [IIOBEICHUS B OKpY KaroIeH cpere; MIOHMMaHKE
b} dexTHBHO AKTUBHOE HENpUATHE JCHCTBHH, HPUHOCSILIMX Bpell [HEOOXOAMMOCTUIIPUMEHEHUANOCTHKEHUH(PU3UKMU ~ TEXHOJIOTUi
NeiCTBOBATh OKPY’KaIOIEH cpene; 1S PAlIMOHATBHOTO IPHPOJIONIONIB30BaHUS
BUPE3BLIYANHBIX - AKTUBHOE  HENPUATUE  JEHCTBUH,  NPUHOCAIIUX  BpE
CUTyaLUAX OKPYKAIOLIEH cpene;
- YMEHUENTPOrHO3UPOBATEHEOIArOPHATHBIEOKOTOTHIECKUE

[OCJIEACTBUANIPENIPUHUMAEMBIX IEHCTBUM, IPEAOTBPALIAT UX

I1K 1.1. Ananusuposarb - BIJETh HABBIKAMH y4eOHO-MCCIen0BaTebCcKol U mpoektroi [[IP6 3. Bnagenue — ocHoBomonmararomumu — hu3HYECKUMU

padoTy CTAaHLMOHHBIX,
[IEPETOHHBIX,
MUKPOIIPOLIECCOPHBIX U
IUarHOCTHYECKUX CUCTEM
ABTOMATUKH I10

[IPUHLUIINAJIbHBIM CXECMaM.

[1K 2.2. [Ipou3BoauTh
pa30opKy, COOpKY U
peryaupoBKY MprOOPOB U
YCTPOMCTB CUTHAIH3AIIHH,
[CHTPaTN3AINN 1
OJIOKMPOBKH.

JeSITeIbHOCTH, HABBIKAMH pa3pelIeHus MpoodieMm;

- BBISIBIISTD MIPUYUHHO-CJIEICTBEHHbIE CBSI3U u

aKTyalM3WpoBaTh 3ajady, BBIABUraTh THIOTE3y €€ PpEHICHHS,

HaXOJWThb apTyMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPXKACHUM,
3aJaBaThb rapaMeTpsl U KpUTEPUH PEIICHHUS;

- QAHaIW3UpOBaTh IONYYEHHBIE B XOA€ pELICHUS 33Ja4u

pe3ynpTaThl, KPUTHYECKH  OLEHHMBATh HMX  JOCTOBEPHOCTb,

MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeTb TIEPEHOCHTh  3HaHWA B  II03HABAaTEIbHYIO 51

MPAKTUYECKYIO YaCTH KU3ZHEAEATEIBHOCTH;

- YMETHUHTErPHUPOBATH3HAHHUAN3PA3HBIXIIPEIMETHBIX 00JIACTEH;

MOHATUSAMU M BEJIMYMHAMH, XapaKTCPU3YIOIIUMHU (PU3NUCCKHE
MpoIecChl  (CBA3aHHBIMM ~ C  MEXaHMYECKUM  JBU)KCHUEM,
B3aMMOJICHCTBUEM TEJ, MEXaHUYECKUMU KOJIEOAHUSIMH U BOJHAMU;
ATOMHO-MOIIEKYJIIDHBIM ~ CTPOCHHEM  BEIIECTBA,  TEIIOBEIMHU
[pPOIIeCCaMU; 3JEKTPUICCKUM u MarHUTHBIM IOJISIMH,
DIIEKTPUYECKAM TOKOM, D3JEKTPOMArHUTHBIMH KONEOAHUAMU U
BOJIHAMM, OIITHYECKHMMH SIBJICHUSMH, KBAHTOBBIMU SIBJICHHUSIMH,
CTPOCHHEM aToMa W aTOMHOTO SApa, pPaJHMOaKTHBHOCTHIO);
BIIaJICHUE OCHOBOIOJATAIOIIUMHA ACTPOHOMUYCCKUMHU MOHITHIMU,
MO3BOJISIOIIMMH XapaKTepu30BaTh TIPOIIECCHI,
[TPOUCXOISIINEHA3BE3/IaX,B3BE3IHBIXCUCTEMAX, B
MEKTaJIaKTHYSCKOW Cpejie; JABMXKEHHE HEOSCHBIX TEJI, SBOJIIOIIMIO
3Be3] 1 BeeneHnoi;

P6 5. Ymenue

MIPUMEHEHUS
M3y4EHHBIX QU3NUECKUXMOIENICH: MaTepUAIbHASI TOUKA,
MHEPLUAIBHASICUCTEMAOTCYETA, U I€ATIbHBINIa3;MOAEIH
CTPOCHHUATA30B,KUAKOCTEUUTBEPABIXTEN, TOUEUHBINIIEKTPUYECKUIA3
apsi,AACpHAsIMO/IENIbaTOMA, HYKJIIOHHAs. MOJIETb AaTOMHOTO siipa MpH
peneHrn (GU3NIECKUX 3a/1a4;

YUYUThIBATh TpaHULIBI




1. 2. CTPYKTYPA U COAEPKAHUE YYEBHOU JUCLUILIMHBI

2.1. O0bem yueOHOM QTMCHMILUIMHBI M BHABI Y4eOHOH padoThI

Bunyue6Hoii paGoThI O6bemB
yacax

O0beMoOpa3oBaTeILHOMIPOrPAMMBIAUCHUIIIHHBI 144
OcHoBHOecoIep:KaHIe 95

B T.U.

TEOPETUICCKOCO0yUCHNE 51
J1a00PAaTOPHBIC3AHATHS 26
[IpakTiaeckne padoOThI 16
CamocrosTenbHas padora 19
I[IpomexyTounasiaTTecTanus(3K3aMeH) 30




2.2. TemaTnyeckuii IJIaH U cojepxkanne yueOHou qnucuunianubl (YII)
2.2. TemaTnueckuii nJIaH U copep:xkanue yueonou aucuumimuasl OY/1. 11 ®PU3UKA

HaumenoBanue Coaep:xanue yueOHOro MaTepuasia, JJadopaTopHbie H IPAKTHYECKHE Pa00Thl, HHAUBUAYAJIbHbBIN O0bem dopmMupyembie
pa3aesioB U TeM NPOEKT (eciu npedycmompeHtvl) 4acoB obume u
npodeccHOHAIbHDI
KOMIIETEeHIIUH
1 2
3 4
Paszpnen 1. du3uka u MeTOAbI HAYYHOI0 O3HAHUS
Copaepxxanue yueOHOro MaTepuaJa: 2/0
®dusnka - Hayka o npupoze. Hayunsle MeToabl Mo3HAHMS OKpyKarouiero mupa. Ponp skcnepuMeHTta u
Tema 1.1 BBegenne | TCOpUH
B Ipoliecce MO3HAHUS MPUPOJBL. DKCHEpUMEHT B (Qusuke. MonenupoBaHue (U3NYECKUX SIBICHUU U OK 03, OK 05; JI.1.
MPOIIECCOB. 2 JI1.6.; M.1.-M..6.;
Hayunsle runotessl. @u3nyeckue 3aK0HbI U TEOpUH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. I1.1.1.; JIP2, JIP4,
[Tpunuun coorercTBus. Poiabs u MecTto pu3nuku B popMHpPOBAaHUHN COBPEMEHHOM HaAyYHON KapTHUHBI MHpA, JIP23, JIP30
B
PAKTUYECKOMN JESITEIbHOCTH JIIOJIEH.
Paznen 1. MexaHuka 11/3
Copepxxanue y4eOHOIro MaTepuaJa:
Tema 2.1. Mexanunueckoe nBukeHue. OTHOCUTEIbHOCTh MEXAaHUYECKOT0 IBUKeHUs. Cuctema oTcuera. TpaekTopusi.
Kunemaruka [Tepemenienue, CKOPOCTh (CpeIHSS CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepUaIbHON TOUKH,
170'¢
IIPOEKIIMY HA OCU CUCTEMBI KOOpAMHAT. Cl0XKEHHE NTEPEMELLIEHUI U CII0KEHUE CKopocTell. PaBHOMepHOE OK 01-OK 07; JI.1.
MPABHOYCKOPEHHOE MPSIMOJIMHEITHOE JABIKEHUE. ['pa@uku 3aBUCHMOCTH KOOPAUHAT, CKOPOCTH, 2 JL.6.; M.1.-M.6.;
YCKOpPEHUS,ITyTH U TIepEeMEIICHHs] MaTepPHabHON TOUKH OT BpeMeHu. CBOOOHOE TaieHne. Y CKOpEeHUe I1.1.1.; JIP2, JIP4,
cBoOOTHOTO TIafieHus. KpuBonuneiiHoe nBmkeHue. [[BikeHne MaTepruaibHON TOYKH 10 OKPYKHOCTH C JIP23, JIP30

TIOCTOSTHHOM 1O MOZYIIIO CKOPOCTBIO. VYrioBas CKOpOCThb, JIMHEHHas cKopocTh. llepuon u
gacToTa oOpameHus. L[eHTpocTpeMuTenbHOE YCKOpeHUEe




I[IpakTnyeckue 3aHATHS

IIpakTnyeckue padora

1.3mepenue MrHOBEHHOU ckopocTH. MccnenoBanue COOTHOUIEHHSI MEXKAY IyTAMU, IPONHIECHHBIMU TEJIOM
3a

IIOCJIEZIOBATENIbHBIE PABHBIE MPOMEXYTKH BPEMEHHU IIPH PAaBHOYCKOPEHHOM JIBJKEHUHM C HaydajJbHOU
CKOPOCTBIO, PAaBHOM HYIIO. MI3yueHue NBUKEHUS IIapuKa B BA3KOM KUAKOCTU. M3ydyeHne nBM>KeHUs Tena,
OpOIIEHHOT0 TOPU30HTAIBHO.

2.TexHn4eckue yCTpoWCTBA U IPAKTUYECKOE IPUMEHEHHE: CIIUIOMETP, ABH)KEHUE CHAPAI0B, LICITHbIC
uepeMEHHbIe nepenayn. TexHuuecKre yCcTpolcTBa U IPAKTUUECKOE MPUMEHEHHE: MOIINUITHUKH,
JIBUKCHHE

CamocrosiTeibHass padoTa:yueOHUK,3a/1a4H1.

Conep:xxanueyueOHoromarepuasia

Tema 2.2
JAnnamuka

[Tpuniun otHocuTensHocTU ["anunes. [lepsriit 3akoH HetoToHna. MHepimansHble cUcTEMBI oTcueTa. Macca
tena.Cuna. I lpuniuncynepnosunuucit. BropoitzakonHeroToHaissMaTepruanbHONTOUKMBUHEPIIUATIBHOM
cucteme orcyera (MCO). Tpermit 3akoH HploTOHa UIsi MaTepUaNbHBIX TOYEK. 3aKOH BCEMHPHOTO
taroteHusi. Cwna Tsokectu. [lepBas xocmuyeckas ckopoctb. Cuma ympyroctu. 3akoH ['yka. Bec rtena.
Tpenue. Bung:
TpeHUsI(1O0KOos,CKoNbx)eHMs , kaueHus ). Cunarpenus. Cyxoerpenue. CunaTpeHUsCKOJIbKEHUSUCHIIATPEHUS
nokost. Koappunnentrpenns. CunaconpoTUBIESHUSTTPUIBHKEHUUTEABKIIKOCTUUIINTA3E.
[TocTymarensHOe U BpamiaTebHOE ABUKEHUE a0CONIOTHO TBEPJAOTO Teaa. MOMEHT CHIIbI OTHOCHTEIBHO
ocu BpamieHus. [lnevo cunel. YcenoBust paBHoBecus tBepaoro tena B MCO

ITpakTyeckue 3aHATUA

OK 01-OK 07; JI.1.
JI.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

3. Ilpaktuueckue paboThl: M3ydyeHue IBMKEHUS Opycka MO HAKJIOHHOW IIOCKOCTH MOJA JEHCTBHEM
HECKOJIbKUX CHJI. TeXHHYecKHe yCTpOMCTBa M MPaKTUYECKOE NPUMEHEHHE: MOAUIMITHUKH, ABM)KEHUE
VCKYCCTBEHHBIX CIIYTHUKOB

CamocrosiTejibHas padoTa:ydeOHUK,3aa9H.

Conep:xxaHueyyeOHOroMaTepuaia
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Tema 2.3
3aKOHBI
COXpaHeHHs

Mexannueckass pabora u MomHOcTh. Kunernueckass osHeprus. IloTeHuuanbHass sHeprus. 3akoH
COXPaHECHHSI MEXAHUYECKOW dHepruu. PaboTa CHIIBI TSHKECTH W CHIIBI yIpyrocT. [IpuMeHeHne 3aKOHOB
coxpaneHnus. lcnonp3oBaHHe 3aKOHOB MEXAHUKH Ui OOBSICHEHHS [BUKEHHS HEOCCHBIX Teln U JUIsS
pPa3BUTHS KOCMUYECKUX HCCIEAOBAaHHMM, I'PAHULBI NMPUMEHUMOCTH KJIACCHUYECKOM MEXaHUKH. MMmyibc
MaTepuaibHOW TOYKH (Tena), CUCTEMbl MaTEpUaJbHBIX TOuYeK. VIMIynbC CHIIBI U U3MEHEHHE UMITYJbca

Tena. 3aKOH COXpaHEHHs HMITyJdbca. PeakTuBHOe nBMKeHue. Pabora cuibl. MOIIHOCTH  CHIIBL. 2 OK 01-OK 07; JL.1.
Kunernueckast sHeprust MaTepualbHOW TOuKM. TeopeMa 00 HM3MEHEHMM KHHETHYECKOH SHEepruu. J1.6.; M.1.-M.6.;
[ToreHmanpHas JHEPTHUSL. [TorenmanpHas JHEPTUSA YIPYTo IL1.1.; JIP2, JIP4,
nepopmupoBaHHOUIIpYXUHbL. [loTeHManbHas3HEprusTenaBoau3unoBepxuoctu3demnu. I loreniansHbien JIP23, JIP30
HENOTEeHUUAIbHbIECHIIBL. CBA3bPa0OTHIHENOTEHINAIbHBIX CHIICU3MEHEHUEMMEXaHUUECKONIHEPTUI
CUCTEMBITEIL. Y IPYTHEUHEYTIPYTHECTOJIKHOBEHHUS
[IpakTrueckue3ansaTus OK 01-OK 07; JI.1.
5 JI1.6.; M.1.-M.6.;
[1.1.1.; JIP2, JIP4,
JIP23, JIP30
IIpakTuyeckas padora
4.M3y4eHue cBsI3M CKOPOCTEH Tel MpuHeynpyrom ynape. MccinenoBanue cBsizu paboThl CHIIBI €
M3MEHEHHEMMEXaHUYECKOM dHepruu Tena.
5. TexHuueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: BOAOMET, KOIEP, PY>KHUHHBII UCTOJIET,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.
CamocrosiTeibHas padora:
y4eOHUK,3a1auu. 1
Pa3nea 3.Moaekyasipaasi pu3nka 1 TepMOIHMHAMHUKA 11/3
Tema 3.1 Conep:xxanue MaTepuaja
OcHoBbBI OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKOH TEOPUM U UX OMBITHOE 00OCHOBaHME. bpoyHOBCKOE 2 OK 01-OK 07; JI.1.
MOJIEKYJISIPHO- neuxenue. Juddysusa. Xapaktep IBHKEHHS U B3aUMOACHCTBMS YacTHUI] BemlecTBa. Mojenu CTpOeHUs JL.6.; M.1.-M.6.;
KHHETHYeCKOM ra3oB, JKUJIKOCTEH M TBEPABIX Tel W 00BsSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE ITHX Mojeneil. Macca u I1.1.1.; JIP2, JIP4,
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TEOPHUH ra3on

pasmepsl Monekynl. KonnuectBo BemectBa. [loctosnnas ABoranpo. TemnoBoe paBHOBecue. TemnepaTypa
u ee usMmepenue. lllkana temnepatyp Llenbcus. Monens wuneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-
KMHETUYECKOUTEOpUUUIealIbHOrora3a. AOCoI0THass TEMIIEpaTy pakakMepacpe IHEMKMHETHUECKOMIHEPT U
TeruioBoroBkeHusyactunrasa. lllxanaremneparypKenssuna.l 'a3oBble3akoHbl. Y paBHeHHEM eHieneeBa-
Knaneiipona.3akon/lansTona.M30mpoliecchiBU1€aIbHOMIa3€CIIOCTOSTHHBIMKOJIMYECTBOMBEIIECTBA.
I"padrueckoenpecTaBIeHHEU30IPOIIECCOB: M30TEPMA, H30X0pa,u300apa

IIpakTueckue 3aHsATUA

IIpakTnyeckas padora
6.M3mMepenuemacchiBo3fyxakiaacCHOMKoMHaTe. Mccne10BaHne3aBUCUMOCTUMEK TyTIapaMETPaMUCOCTOS HUS
pa3pexeHHOro ra3a. TeXxHu4ecKkue yCTpoicTBa U MPaKTHUECKOe IPUMEHEHHE: TEpMOMETp, OapoMeTp

JIP23, JIP30

JlaGopaTopHble padoThbI:
1. U3yuenue nzobapHoro nporecca (onbiTHas poBepka 3akona [ eii-Jltoccaka, boitnsg - Mapuorra)

CamocrosiTeibHas padoTa:yueOHUK,3a/1a4H.

Tema 3.2
OcHOBBI
TEePMOIMHAMHKH

Buyrpennss sueprus. Pabota u teronepenaya. KoianuecTBo TemoTel. Y paBHEHHE TEIUIOBOTO OaaHca.
[TepBoe Hauao TepMoAMHAMUKH. AnabaTHbIN npouecc. Bropoenayano TepMoinHaMHuKH. TenoBble
neurarenu. KIIJ[ renmoBoroasurarens. Oxpana npupo/isl. TepMoanHaMuyeckas cucteMa. BHyTpeHHss
SHEPIUs TEPMOJUHAMUYECKON CUCTEMBI M ClIOCOOBI ee n3MeHeHus. KoanuecTBo TerioTsl ¥ padoTa.
BryTpeHHss Heprus 0JHOATOMHOTO UACAIBHOIO ra3a. Buipl Teruionepeaadn: TeIonpoBOHOCTD,
KOHBEKIIMSI, U3ITydeHHUE. Y IeNIbHAs TEIUIOEMKOCTD BelllecTBa. KoIn4ecTBO TEIIOTHI IPH TEILIONEpEnaye.
[Tonsitue 06 aquabaTHOM mporiecce. [lepBriii 3aKkoH TepMoauHaMUKH. [IprMeHeHre nepBoro 3akoHa
TEpPMOJIMHAMMKH K H3onpoueccam. I'papuueckas uarepnperanus padoTsl raza. Bropoii 3akon
tepmoanHamuku. Heo6parumoctsnporneccoenpupoe. TemnosbiemaiinHbl. [ IpuHIune1 ieficTBUS
teruioBeIxMatnH. [ IpeoOpa3oBanussHeprunBTemioBbIxMatrntHax. Kosggpuurentnonesnoroaencraus
teruioBoi MamuHbl. [{ukin KapHo u ero Ko GHUIMEHT Moie3Horo 1 eMcTBUS. DKOJOTHUECKUE TPOOIeMbI
TEIJIOOHEPTeTUKH. TEeXHUYECKHE YCTPOMCTBA U IPAKTUYECKOE IPUMEHEHUE: ABUTATENIb BHYTPEHHETO
CropaHusi, OITOBOH XOJIOMIIBHUK, KOHIUIIMOHEP

JlaGoparopHas paboTa
2. VI3amepeHneyieIbHON TeII0OEeMKOCTH

CamocrosiTeibHas padoTa:y4eOHUK,3a/1a4H.

OK 01-OK 07; JI.1.
J1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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Tema 3.3
ArperaTtHble
COCTOSIHUS
BellecTBa U
(¢aszoBbie nepexoabl

Conep:kanueydyeOHOromMaTepuasia

[TapooOpa3oBanue u koHaeHcanws. Vcrnapenne u kureHue. AOCONIOTHAS U OTHOCUTENBbHAS BIAYKHOCTh
Bo3ayxa. HacelenHslii nap. Y aenpHas Tersiora mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpPaTypbl KUTICHUS
oT pasiieHus. TBepmoe Teno. Kpucramimyeckuen amopdHbie Tena. AHH3OTPONHS CBOWCTBKPHUCTAIIIOB.

Kunkue 2
kpuctaibl. CoBpeMeHHbleMaTepuaibl. I laBnenuenkpucraminzanus. Y 1e1bHas TeII0TaIlIaBICHUS.
CyOaumanus. Y paBHEHHETEIJIOBOrodanaHca
OK 01-OK 07; JI.1.
JlaGopaTopHble padoThbI: ’
2. OnpeneneHue BIaKHOCTH BO3/1yXa. 1 165 M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
IIpakTHyeckas padora
7 Ilpaktuyeckas pabora: TexHHuueckue ycTpoiCTBa U IPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U 1
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOIYYEHHUs COBPEMEHHBIX MaTEpHUaJIOB, B TOM YHUCIIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU
CamocrosiTe/ibHas padoTa:yueOHUK,3aa9H. 1
Pa3nes 4. DaekTpoanHaMuKa 27/3
Tema 4.1 CopnepxxanueyueOHOromMaTepuaia
OmeKTpocTaTHKa OnekTpusanust Teln. DJIEKTPHYECKHH 3apsia. JIBa BHOa DJIEKTPHYECKHX 3apsaaoB. [IpOBOJIHUKH,
JURJIEKTPUKHU U MTOJIYTIPOBOIHUKH. 3aKOH COXPaHEHUs AJIEKTPUUYECKOro 3apsiia. BanmozeiicTBue 3apsaos.
3akoH KynoHna. To4yeuHblil 25eKTprUUecKuii 3aps. DeKTpudeckoe nose. HanpsskeHHOCTh 2JEKTPUUYECKOTo 10
noJis. [IpuHIMI cynepno3uiuu 3IeKTpUYecKuX mnosied. JIMHUM HanmpspKEHHOCTH 3JIEKTPUYECKOTO MOJIS. OK 01-OK 07; JI.1.
PaGora cun osnektpocraruyeckoro mons. [lorenmman. PaszHocte moreHimanoB. [IpoBogHuku u J1.6.; M.1.-M..6.;
JTUDJIEKTPUKA B AJIEKTpOCTaTUYeCKOM Toiie. JludnmekTpudeckass MPOHUIAEMOCTh. JEKTPOEMKOCTb. I1.1.1.; JIP2, JIP4,
Kongencarop. 1eKTpOeMKOCTh INIOCKOT0 KOHJAEHCATOPA. DHEPIHUs 3apsHKEHHOI0 KOHAEHCATOPA. JIP23, JIP30
[TpakTueckue 3aHATHS
[TpakTnueckas padota 1

8.H3MCpCHI/IC QJICKTPOCMKOCTH KOHACHCATOPA. Texuuueckue yCTpOﬁCTBa " NPAKTUYICCKOC NMPUMCHCHUC!
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3JIEKTPOCKOII, 3JIEKTPOMETP, MEKTpOCTaTHUYECKas 3allMUTa, 3a3eMJIEHUE HIEKTPOIPUOOPOB, KOHIEHCATOP,
KOIIMPOBAJIbHBIN aIapar, CTPYHHBIN IPUHTED

JlaGopaTopHble padoThbI:
3. Onpepenenne 3JeKTPOEMKOCTH KOHJIEHCAaToOpa

CamocrosiTeibHas padoTa: yueOHUK, 1300pa3uTh rpaduiyeckl KapTUHBI AJIEKTPUUECKUX MOJIeH
Pa3IMYHBIX CUCTEM 3apsiJI0B

Tema 4.2

3aKkoHbI
MOCTOSTHHOI'0 TOKA.
DJIeKTPHYECKUH
TOK B Pa3JIMYHbIX
cpeaax

Conep:xaHueyue0OHOroMaTepuaJa:

DNEKTPUYECKUI TOK. YCJIOBHS CYIIECTBOBaHUS dSJEKTPUUYECKOro Toka. Mcrounukm Ttoka. Cuia Toka.
[Tocrosiuubiii Tok. Hampspkenue. 3akoH Owma A y4yacTKa LEMH. DJNEKTPUUYECKOE COMPOTHBIICHUE.
VYnensHoe compoTuBiieHHe BemecTBa. llociemoBarenbHoe, MapaUieIbHOE, CMENIAaHHOE COEIUHEHUE
npoBOAHUKOB. PaboTta snekTpuueckoro Toka. 3akoH Jlxoynsa-Jlenna. MOIIHOCTh JEKTPUUECKOTO TOKA.
DNEeKTPOABMKYIAas CUJIa M BHYTPEHHEE COIPOTHBJICHHME HCTOYHMKA TOKAa. 3akoH Oma sl TOJHOM
(3aMKHYTOH1) IIEKTPUUYECKOI nenu.Koporkoe3ambikanue. JNEKTPOHHASTTPOBOAUMOCTh
TBEPIBIXMETAJIIOB.3aBUCUMOCTHCONIPOTUBIICHUSI METAJUIOB  OT TemmepaTypbl. CBepXIIPOBOJIUMOCTb.
DnekTpuueckuii Tok B Bakyyme. CBoiCcTBa 3JIeKTpOHHBIX IMydkoB. llomynpoBoguuku. CoOcTBeHHas U
MpUMeCHasi MPOBOIUMOCTh OJIYIPOBOAHUKOB. CBOMCTBA p-N- mepexoja. [TomynmpoBoIHUKOBBIE TPUOOPHI.
DIIEKTPUUECKUI TOK B pacTBopax u pacruiaBax AIEKTPOJIUTOB.
DIEKTPOTUTHUECKAS TUCCOIHAITNS. DIEKTPOIIN3. DJIEKTPUICCKUUTOKBIa3ax.CaMOCTOATENbHBINT
HeCaMOCTOHTeHLHBIﬁpa3pHﬂ.MOJ‘IHI/I}I.HJ'IaBMa*

13

OK 01-OK 07; JI.1.
JI1.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

ITpakTyeckue 3aHATUA

9.HpaKTI/I‘leCKaﬂ paGOTa: Texuuueckue YCTPOﬁCTBa U TMPAKTUYCCKOC TPHUMCHCHHE: aMIICpMETP,
BOJIBTMETpP, PpeOCTaT, HUCTOYHUKHU TOKA, OSJCKTPOHAIrpCBATCIIBHBIC HpI/I60pI>I, SJICKTPOOCBCTUTCIIBHBIC
HpI/I60pBI, TCPMOMECTP  CONPOTUBJICHUS, BaKYYMHBIﬁ U0/, TCPMUCTOPBI U Q)OTOPCSI/ICTOPBI,
HOJIYHpOBO)IHI/IKOBI)IfI JHUO/J, TaJIbBaHUKa

CaMocTosiTe1bHasi padoTa: yueOHUK, 331241

JlabopaTopHblie padoThI:
4. 3yyeHnecMenIaHHOTOCOeIMHEHUS PE3UCTOPOB.
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| cemectp:

MaKCHMaJIbHasl HArpy3Ka: 60
O6si3aTeIbHAS HATPY3KAa: 51
Jleknuu: 37
JIa00pATOPHBbIE 3AHATHS: 6
IIpakTnyeckue padoTnl 8
CamocrosiTesibHas padora 9
IIpoMe:kyTOUHASI ATTECTALUS: 15
10/2
Tema 4.3 IlocTostHHBIE MarHUTHl. B3anMOJENCTBHE MMOCTOSHHBIX MarHUTOB. MarHuTHoe rnose. BeKTop MarHuTHOM
MaruurtHoe moJie uHAyKuuy. [IpuHOUI cynepno3suuuy MarHUTHBIX 1Mojed. JIMHMM MarHuTHOW MHAyKuuMH. KapTuna nuHMM
OJEeKTpOMarHuTHas | MarHUTHOM MHAYKLUMU IOJI IOCTOSHHBIX MarHUTOB. MarHuTHOE IoJjie NpOBOJHMKA ¢ ToKoM. Kapruna
MHAYKLUS JUHUM MHIYKOUUA MarHUTHOTO TOJS JUIMHHOTO TNPSAMOIO IPOBOAHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. Bzanmoaelicteue npoBoIHUKOB ¢ TOKOM. Cuita Amrepa,
ee MOoyJb U HanpaBieHue. Cuna JlopeHua, ee Moaynb U HalpaBlieHUE. J|BUykKeHUe 3apsKeHHOM YacTHLIbI B
OJIHOPOJIHOM 4
MarautHomnode.Pabotacunsl/Iopenna. IBneHnesnekrpoMaraiu THOMMHAYKIMU. I IoToOKkBEKTOpaMarHUTHO M OK 01-OK 07 JL.1
UHAYKIMH. OJNEKTPOABIDKYINAs CHJIa MHAYKIHMHA. 3aKOH DJIEKTPOMarHUTHONM uMHAyKiuu Papanes. L6 M1 -I\;I 6" '
BuxpeBoe snexkTpuueckoe Mmose. ONEKTPOABMKYIIAs CWIa MHAYKIMM B TPOBOJHUKE, JBHKYIIEMCS n 1 '1’ . HP2 HPé’l
NOCTYNAaTeNbHO B 0AHOpogHOMMarHuTHoMIoue. I TpaBuinoJlenna. UHAykTHBHOCTS. SIBTI€HMECAMOMHTYKIIMH. : JIP é 3 JH” 30 ’
ONEeKTPOJABMKYIIAasi CHJIa CAMOMHIAYKIMH. OHEprusi MarHUTHOTO TOJS KaTylIKU C  TOKOM. ’
DNEeKTpOMarHUTHOE NOJIE
10.ITpakTnueckaspaboTa: TexHnuecKuEyCTpONCTBAUTIPAKTHUECKOECTPUMEHEHUE: IOCTOSTHHBIEMAarHUThI, 5
JIEKTPOMArHUTBl, NIEKTPOIBUraTeNlb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL,, MHAYKIIMOHHAS [1€Yb
JlaGopaTopHbIe 3aHATHS
JlaGopaTtopnasipadotal 2.V ccnenoBanneneic TBUSATIOCTOSTHHOTOMAarHUTAHAPAMKYCTOKOM. 4
JlaGopatopHas pabota 13. M3yueHue siBJI€HUS JIEKTPOMArHUTHON MHIAYKIUS
CamocrosiTejibHasi padoTa: yueOHUK, 3a/1a41 2
Paznen S. Kosie6aHusi 1 BOJIHBI 12/4
Tema 5.1 Konebarenbnas cuctema. CBoOOAHBIE MeXaHUUECKHE Kojebanus. ["apmonnueckue konebanus. [lepuon, 4 OK 01-OK 07; JI.1.
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Mexanunuyeckue "
3JIEKTPOMATHUTHBbIE
KoJ1e0anus

4acToTa, aMIIuTyAa U (a3a koiaedanuii. [IpykuHHBI MasTHUK. MaTeMaTHYECKU MasiTHUK. Y paBHEHHE
rapMoHHYecKuX KoyneOanuii. [IpeBpaiienue sHepruu npu rapMOHUYECKuX Kosiebanusax. KonebaTenpHbIit
KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI B UJI€ATbHOM K0JIe0aTeIbHOM KOHTYpe. AHAIOTHs
MEXKTy MEXaHUYECKIUMH H JICKTPOMarHUTHBIME Koniebanusmu. @opmyna Tomcona. 3akoH COXpaHEHHUS
SHEPruu B UeaIbHOM KosebaTeibHOM KOHTYpe. [IpencTaBienue o 3aTyxaronux KoiaeOaHusX.
BreinyxaeHHbIe MexaHn4YecKue Kosiebanus. PesoHanc. BeiHYXI€HHBIC 2JICKTPOMArHUTHBIE KOJICOAHMS.
ITepemennbiit Tok. CUHYCOMAAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUTUTYAHOE U
JEHCTBYIOIIEE 3HAUCHUE CHITBI TOKA U HanpspkeHust. Tpancdopmarop. [IponsBoacTBo, nepegada u
noTpebeHue NMEKTPUUECKON SHEPTHU. DKOJIOTHUECKHE PUCKU TIPU ITPOU3BOJCTBE IIEKTPUIECKON
sHeprun. KynbTypa ucnonb30BaHus 3JIEKTPOIHEPTUHN B TIOBCETHEBHON KU3HU

IIpakTnyeckas padora
11. Ilpaktuueckas pabora: TexHMUECKHUE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: DJIEKTPUUECKUM
3BOHOK, T€HEPATOp MEPEMEHHOr0 TOKa, JIMHUY 3JIeKTpolepeaay

Jlaboparopnasi padora

JlaGopatopHas padota 7. McciieqoBanue 3aBUCUMOCTH TIEPUOJIa MAJIbIX KOJICOAHUH Tpy3a HAHUTHU OT
JUIMHBI HUTU Y Maccel Ipysa.
Jlaboparopuaspabota8.VccnenoBannenepeMeHHOTOTOKABIIETTMU3IOCIEI0BATEIbHOCOSTUHEHHBIX
KOHJICHCATOPa, KAaTYIIKHA U PE3UCTOpa

CaMocrosiTe1bHasi padoTa: yueOHUK, 3a/1a41

JI.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

Tema 5.2
MexaHnnyeckne u
3JIEKTPOMATrHUTHBIE
BOJIHBI

Mexanudeckue BOJIHBI, yclioBUs pacnpoctpaneHus. I[lepuoa. CkopocTh pacnpocTpaHEHUs W JJIMHA
BosHbIL. [lomepeunsie u po0JIbHBIE BOJMHBL. MHTEpdepeHus u nudpakius MEXaHMUEeCKUX BOJIH. 3BYK.
Ckopoctb 3ByKa. ['poMkocTh 3Byka. Beicota ToHa. TeMOp 3Byka. DIEeKTpOMArHUTHbBIE BOJIHBI. Y CIIOBUS
W3JIyYEHHS DJICKTPOMArHUTHBIX BOJIH. B3anmHas opueHTauus BekTopoB E, B, v B anekTpomMarHuTHON
BosiHe. CBOWMCTBa DSIEKTPOMArHUTHBIX BOJH: OTpa)XX€HHE, MpelOMIICHHE, MOJsIpU3anus, AUPpPaKIHs,
untepdepeniusa. CKopocTh 3IEKTpOMArHUTHBIX BOJH. [lIkanma snekTpoMarHUTHBIX BOJIH. [Ipumenenue
AJEKTPOMATHUTHBIX BOJIH B

TeXHUKe © ObITy. [IpuUHIMIIBI paguoCBs3M H TeleBHACHHUS. Paguosokamus. DJIEKTPOMArHUTHOE
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl

IIpakTuyeckas padora
12. TexHUYECKHEYCTPONCTBANIIPAKTHUECKOCTIPIMEHEHHIE: MY3bIKaTbHBICHHCTPYMEHTHI,
yIBTPa3BYKOBasIMarHOCTUKABTEXHUKEUMEANIIMHE, pajiap,paiuopuEMHUK, TEIEBU30P,aHTEHHA, TeNne(OH,

OK 01-OK 07; JI.1.
JI1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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CBY-1teun

CamocTosiTeibHasi paboTa:yuyeOHUK, 1300pa3uTh TOAPOOHYIO CXEMY PaJInOCBSI3U UM U3TOTOBUTH
MO/JIeJIb IPOCTEHIIIEr0 paguONpUEMHHKA.

Pa3gen 5. Onruka

13/2

Tema 5.1
Ontuka

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOe pacnpoCTpaHEHUE CBETA B OTHOPOAHOM cpexe. JIyu ceera.
Todeunslit ncTOUHUK cBeTa. OTpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHuii B
mI0ckoM 3epkaie. [Ipenomiienne cBera. 3aKOHbBI IPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MOKa3aTeb
npenomiieHus. [loaHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblii yro MoJIHOTO BHYTPEHHETO OTPaKEHUSI.
Hucniepcus cera. CnoxxHblid coctaB 6enoro ceera. L{petr. CoOuparoiiue u paccenBaromue JuH3bl. ToHKas
nuH3a. okycHOe paccTOsTHUE U ONTHYECKas CUila TOHKOM JuH3bL. [locTpoeHue n3oopakeHuii B
cOoOMparOIIMX U pacCeUBAIOIUX JIMH3aX. DOpMysia TOHKOM JIMH3BL. Y BETUYCHHE, 1aBAEMOE JTMH30M.
[Tpenensl MPUMEHUMOCTH FreOMeTprUecKoil ontuku. BonHoBas ontuka. UnTepdepenius crera.
KorepeHTHbIC UCTOYHHUKH. Y CJIOBHSI HAOFOICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEPEPECHIIMOHHON
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHHUKOB. {udpakius ceera. AudpakironHas peuieTka.
YcnoBue HAOIIOICHUS TJIAaBHBIX MAKCUMYMOB TIPH MTaJICHUH MOHOXPOMAaTHYECKOT'O CBETa Ha

T pakmoHHyro pemeTky. [lonspusamnus cera

IIpakTHyeckue padborTsbI:

13.HabmroaeHue nucnepcun CBeTa.

14. Texuuyeckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHUE: OUKH, JyNa, poToanmnapaT, IPOESKIIMOHHBIH
annapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIMOHHAS PEIeTKa, HOJISPOUI, TEIECKOI

JlaGopaTtopHas pabota 9. OnpeneneHue moKas3aTels MpeJIoOMIICHUS CTEKIIA.

JlaboparopHas pabota 10. MccrnenoBanre cBONCTB H300pakeHU B JTMH3aX.

JlabopaTtopHas pabota 11. HaGmronenue qucnepcun cBeTa

JlaboparopHas pabota 12. Onpenenenue JJIMHBI CBETOBOM BOJIHBI C TOMOIIBIO TU(DPAKIIMOHHON PEUIETKH.
JlabopaTtopnast paborta 13. HabGmroieHre CrijionHoro U TMHEHYaToro CIIeKTPOB.

OK 01-OK 05; JI.1.
JI1.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

CaMmocTosiTe1bHasi paboThl: y4eOHUK, 331241

Pa3nen6.0cHOBBICTIEIHAIBLHONTEOPUH OTHOCHTEIBHOCTH

Tema 6.3
OcCHOBBI

I'paHnLIBI NPUMEHMMOCTH KJIACCUYECKOM MeXaHUKHU. IlocTynarsl cienuanbHOM TEOPHUH OTHOCHTEIBHOCTH:
MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe, IPHHIMI OTHOCHTEIBHOCTH OWHIITEIHA.
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHnEe BPEMEHU U COKpAIlIeHHE JJIUHbBI. DHEPIUsl U UMITYJIbC

OK 01-OK 05; JI.1.
J1.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
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crennaJbHOM PENATUBUCTCKON YacThlbl. CBsI3b MAcChl C SHEPTUEW M UMITYJIbCOM PEISTUBUCTCKON YacTHUIIbl. DHEPrus JIP23, JIP30
TeopuH HIOKOSL.
OTHOCUTEJIbHOCTH
Pa3nea /. KantoBas puszuka 712
Tema 7.1 ®otonbl. Dopmy.a [lnanka cBs3u 3Hepruu GoTOHA € €ro 4acToTo. DHEPrus U UMIYJIbC (OTOHA.
DJIeMEHTBI Otkpeitue u uccienoBanue horodpdexra. Ombitel A.I'. CtonmeroBa. 3akoHbl GoTodddekra. YpaBHEHHE OK 01-OK 07; JI.1.
KBaHTOBOW onTukm | DiiHmTeiiHa 11 doroaddekra. "Kpacnas rpanuna" ¢orosddexra. [laBinenune cpera. Ombitel [1.H. 2 JL.6.; M.1.-M.6.;
Jle6eneBa. Xumnaeckoe «KBaHTOBasI ONITHKAY. I1.1.1.; JIP2, JIP4,
JIP23, JIP30
Tema 7.2 Mogens atroma Tomcona. Omnbitel Pesepdopna nmo paccesnuto -dactui. [lnanerapnas mojens atoma.
Crtpoennearoma [Toctrynartel bopa. M3nyuenue u norjiouieHre GOTOHOB MPU MEPEX0JIe aTOMa C OJHOTO YPOBHS SHEPTUU Ha
npyroit. Bugsiciektpo. CrieKTpypOBHEIHEeprunaToMmaBo10poia. BomnoseiecBoiicTBauacTuil. Boinasiae
bpoiinsa. KopnyckymnsipHo-BonHoBoW nyanu3Mm. CHOHTaHHOE W BBIHYXKACHHOE u3iydeHue. Judpaxius 1 OK 01-OK 07; JL.1.
AJIEKTPOHOBBKPHCTAILIAX. Y CTPOHCTBOMIPUHIUIIPaOOThUIa3epa. CIOHTAHHOEUBBIHY XK I€HHOEU3IyUEHHE. J1.6.; M.1.-M.6.;
TexHUYeCKneyCcTPOHCTBANTIPAKTHYECKOCITPUMEHEHKE: CTIEKTPaJIbHbIaHaTN3(CIEKTPOCKOI ), J1a3ep, IL1.1.; JIP2, JIP4,
KBaHTOBBIMKOMIIBIOTEP JIP23, JIP30, TIK 1.
K 2.2
JlabopaTopHble3ansiTHs 1
JlabopaTtopnasipabotal4.HabmoaeHuEIMHEYaTOroceKkTpa
Tema 7.3 OKCHEpUMEHTHI, JI0Ka3bIBAIOLIUE CIOXHOCTh CTpOeHMs sapa. OTKpbITHE pPaguOAKTUBHOCTU. OIBITHI
ATOMHOE 11pO Pesepdopna mo ompeneneHuio coctaBa pajMOaKTUBHOTrO u3nyudeHus. CpoiicTBa anbda-, Oera-, raMma-
u3NyyeHus. BiusHMe paJnoOakTUBHOCTH Ha JKHUBbIE OpraHu3mbl. OTKpbITHE NPOTOHA M HEWUTPOHA.
Hyknonnas monens siipa I'eiizendepra-MBanenko. 3apsn aapa. MaccoBoe umcio siapa. M3oronsl. Anbda-
pacman. DIeKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenne. 3akOH paJlOaKTUBHOTO pacmiajia.
OHeprus CBsi3u HYKJIOHOB B siape. SnepHbie cuibl. Jledekt macchl sapa. Snepusle peakiuu. [enenue u 1

CUHTE3 anep.
SAnepusiiipeaxtop. TepmosinepubiiicunTe3. I po0iaeMpInnepceK TUBbISAICPHONIHEPT e TUKN. DKOIOTHYECKHE
ACMEKThI SJEPHOIN dHEPreTUKU. DIeMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA. MeTo1bl HaOMI0AeHUs 1
perucTpanuy 3JeMeHTapHbIX uacThll. (PyHAaMeHTalbHble B3auMoneHcTBHi. EauHCTBO (Qu3Hueckon
KAPTUHBI
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Mupa

IIpakTnyecknepadoThbI:
15.MccnenoBanneTpeKoBYACTHII(TIOTOTOBBIM(pOTOrpadHsim).

16.TexuuueckreycTpoicTBaUNPaKTHIECKOSTIPUMEHEHHE: POTOINEMEHT,(POTOAATUHK,COTHEeYHas 0aTapes, 2
CBETOAMO/I, CIEKTPOCKOIL, JIa3ep, KBAHTOBBIM KOMIIBIOTED, JO3UMETP, Kamepa BuiibCoHa, aepHbIN
peakTop, aToMHas bombOa
CamocTrosiTejibHasi padoTa: yueOHNUK, 3a/1auK 2
Il cemectp:
MaKCHMaJIbHasi HATpy3Ka: 84
00s13aTeJibHAs HATPY3KAa: 44
Jekuuu: 16
JadopaTopHbie padoThI: 20
IIpakTnyeckue padoTnl 8
CamocTosiTe1bHAs1 padoTa 10
IIpome:xkyTouHasi arTecTanusi (AK3aMeH) 15
3aroxa:
MaKCcHMaJibHas Harpy3ka: | 144
Oo0s3aTeqibHAsE HArpy3Ka: 95
Jlekuuu: 53
JlabopaTopHbie padoThbI: 26
IpakTuyeckue padoThI: 16
CamocrosiTe1bHasi padoTa 19
IIpomexyTounas arrecranus (IK3aMeH) 30
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3. YCJIOBUS PEAJIM3AIIMA YYEFHOM JUCIUITIJIAHBI

3.1. TpeGoBaHuUsi K MUHUMAJBLHOMY MaTepUAIbHO-TEXHUYECKOMY 00ecredeHHI0

Peanuzanuss mporpamMmbl JAUCHMIUIMHBL TpeOyeT Haauuus ydeOHOro KaOuHeTa
¢usuku.O6opynoBanue yueOHoro kabuHera (Ha OCHOBaHMHU TpHKasza oT 23 asrycra 2021
r.Ne 590 «O0 yTBepKIeHUH MEePEUHs CPEJICTB 00YUEHUSI U BOCITUTAHUS...»):

1. [Mudposas naboparopus 1Mo PU3UKe 1 yIUTENS;

2. [Mudposas nadboparopust o GU3MKe ISl YICHHUKA,;

3. Becel TeXHMUECKHE ¢ Pa3HOBECAMUY;

4. KomnuiekT 17151 1abopaTOpHOro MpakTUKyMa 10 ONTUKE;

5. KommuiekT 117151 1abopaTOpHOro MPakTUKyMa 110 MEXAHUKE;

6. KommuiekT 1151 1abopaToOpHOro NPaKTUKyMa 110 MOJIEKYJIIPHOU (PU3HKE U
TEPMOIMHAMUKY;

7. KommiekT st 1abopaTopHOTo MpakTUKyMa O JIEKTPUUYECTBY (C TEHEPATOPOM);
8. Komrmekt 1151 u3ydeHusi BO300OHOBIISIEMBIX HCTOYHUKOB SHEPTUU (COTHEYHOM,
BETPOBOU 3HEPIUH, OMO-, MEXaHUYECKON U TEPMOIIEKTPUUECKON SJHEPTETHKH );

9. AmriepMeTp 1a00paTOPHBIN;

10. BonasT™meTp 1a60paTOPHBIL,

11. Konopumerp ¢ HAOOPOM KAJIOPUMETPUUECKUX TET,

12.  Tepmometp 1a00paTOPHBIA;

13.  KoMmrmuiekT jis u3y4yeHus OCHOB MEXaHUKH, THEBMATUKHU U BO30OHOBIISIEMBIX
HMCTOYHHUKOB DHEPTHUH;

14. bapomeTp-aHEpOUJT;

15.  bJIOK nuTaHus peryiaupyembli;

16. Be0-kamepa Ha OJABMYXHOM IITATUBE;

17. Buneokamepa it pabOThI C ONITUYECKUMH MPUOOpaAMH;

18. T'enepartop 3BYKOBOW;

19. T'urpometp (ICUXPOMETP);

20. I'py3 HaOopHBIN;

21. J/IluHAMOMETp IE€MOHCTPALIMOHHBIN;

22.  KommiiekT nocyapl AEMOHCTPALIMOHHON C MPUHAIIC)KHOCTSIMU;
23.  MaHoMeTp KUJIKOCTHOM JEMOHCTPAIlMOHHBIN;

24.  Metp IEMOHCTPALIMOHHBIM;

25.  MuKpocKon 1eMOHCTPALIMOHHBIN;

26. Hacoc BakyymHbIii KOMOBCKOTO;

27. CTOoNuK noabeMHBIN;

28. IltatuB AEMOHCTPAIMOHHBIN (DU3NUSCKUIA;

29.  DIEKTPOIIUTKA;

30. Habop neMoHCTpaIMOHHBIN TT0 MEXaHUYECKUM SIBJICHUSIM;
31. HaGop neMoHCTpaIMOHHBIN TTO TWHAMUKE BPAIIATEIEHOTO
TIBYKEHUS;

32. Habop neMoHCTpaIMOHHBIN TT0 MEXAaHUYECKUM KOJICOAHHUSIM;
33. Habop neMoHCTpaMOHHBIN BOJIHOBBIX SIBJICHHIA;



34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
92.
53.
54,
55.

Benepko Apxumena;

MasTtHuk MakcBeina;

HaGop ten paBHOro o0neMa;

HaGop Ten paBHOM Macch;

[Tpubop anst neMoHCTpauu aTMOC(hEepHOTo TaBJICHHUS;
[Ipr3ma HaKJIOHSAIOMWIASACS C OTBECOM;

Poruar 7eMOHCTpAIMOHHBIN;

Cocyasl coobmiaromuecs;

CrakaH OTJIMBHOMN 1EMOHCTPALMOHHBIN;

Tpy6xa HproToHa;

[Tap Iackans;

Habop neMOoHCTpallMOHHBIN O MOJEKYJSPHON (PU3UKE U TEMJIOBBIM SIBIICHUSIM;
Habop neMOHCTpallMOHHBIN MO ra30BbIM 3aKOHAM;
Habop kanuinsipos;

TpyOka 1151 AeMOHCTpaIui KOHBEKIIUHU B )KUJIKOCTH;
[{rMHAPBI CBUHIIOBBIE CO CTPYIOM;

[ITap ¢ kombIOM;

BBICOKOBOJIBTHBIN HCTOYHUK;

['eneparop Ban-ne-I'paada;

Jlo3umerp;

KaMepTOHBI Ha p€30HAHCHBIX SIIUKAX;

KommiekT npubGopoB v MpUHAAJICKHOCTEH JIJIs1 IEMOHCTPALUU

CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH,

56.
57,
58.
59.
60.
61.

Komrmiekt npubopoB A1 U3ydeHus: IPUHIUIIOB paluonpremMa U paguonepeadm;

KomruiekT nmpoBo1oB;

Maraut 1yroodpasHblii;

Marsut noj0coBOM JEMOHCTPALIMOHHBIM;

Marmmuna snexkrpodopHasi;

MasTHHUK 3JE€KTPOCTATUYECKUM;

27. Halop 1no u3y4eHH0 MarHUTHOTO TOJIS 3€MJIH;

28. Halop 1eMOHCTPAlIMOHHBIN 0 MATHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB;
29. Halop neMOHCTpallMOHHBIN N0 MOITYIPOBOIHUKAM;

30. HaGop neMOoHCTpaIMOHHBIN MO MOCTOSIHHOMY TOKY;

31. HaGop neMOHCTpaIMOHHBIN MO AIEKTPUIECKOMY TOKY B BaKyyMe;
32. HaGop neMoHCTpalMOHHBIN 1O AJIEKTPOIUHAMHUKE;

33. Habop s neMoHCTpallui MarHUTHBIX TTOJICH;

34. HaGop st AeMOHCTpAIUU JIEKTPUUECKHUX TTOJICH;

35. Tpanchopmatop yueOHBII;

36. Ilamouka CTEKJIsTHHAS,

37. Ilamouxa >00HUTOBAS;

38. IIpubop Jlenna;

39. CTpenku MarHUTHBIE HA IITATUBAX;

40. CynraH 3J€KTpOCTaTUYECKUN;
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41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

HITaTUBBI H30IUPYIOIINE;

DNEeKTPOMarHuT pa3oopHbIN;

Habop neMoHCTpaliMoHHBIH 110 T€OMETPUUECKON ONTHKE;
Habop neMoHCTpalimoHHBIN MO0 BOJIHOBOW OITHKE;
CrieKTpOoCKOIl ABYXTPYOHBIH;

Habop cniekTpaibHbIX TPYOOK C HICTOUHUKOM ITUTAaHMS;
YcranoBka 1y1s uzydeHus Gotodpdexra;

Hab6op nemoHcTpanmonHslil mo nocrostHHo# [lnanka;
KoMmiekT HarmsiiHbIX TOCOOMI JIsl TOCTOSIHHOTO MCTIOJIb30BAHMUS,
KommiexT moptpeToB 11t ohopmiieHUs] KaOMHETa;
KoMmiekT 1eMOHCTPaIMOHHBIX yUeOHBIX TaOJIHII.

[Ipu HanmuMu HEOOXOAMMOTO OOOpPYHOBaHUS 3aHATUS MO (U3UKE B HEKOTOPHIX
cllydasgX MOTYT TIPOBOJMTBCA B HUMEIOUIMXCA B 00pa3oBaTeNbHOM OpraHU3alUU
MacCTEpCKHUX WX J1a00paTOpuUsiX.
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3.2 UudopMmanuorHoe odecriedyeHue 00ydeHus

Ilepeuenn HCMOJIb3yeMbIX  y4eOHBbIX usganuii, HHTEepHeET-pecypcos,
JAOIOJHUTEJIbHOM JIUTEPATYPbI

OcHoBHasi JuTEpaTypa:

OcHoBHas JuTeparTypa:

1 .Msxkumes I'. 1. ®usuka: 10-i kiacc: 6a30BbIN U YIIIyOJIEHHBIN YPOBHU: YUSOHUK
/ T'. 5. Msaxues, b. b. byxosues, H. H. Corckuit; non penakueit H. A. IlapdheHTheBoi.
— 10-e u3n., crep. — Mocksa : Ilpocsemenue, 2023. — 432 c¢. — ISBN 978-5-09-
103619-0. — Texkct: anexkTpoHHBIM // JlaHb: 3JI€KTPOHHO-OMOIMOTEYHAsT CHCTEMA. —
URL: https://e.lanbook.com/book/335051.—Pexum noctyna: 9bC «Jlanby, 110 mapoito

2.MskumieB I'. S. ®usuka: 11-# kinacc: 6a30BbIi U yIITyOJIEHHBIH YPOBHU: YUCOHUK
/ T'. d. Msxumies, b. b. Byxosues, B. M. Uapyrun ; noxa pexakiueit H. A. [TappeHTheBOM.
— 11-e wu3n., crep. — Mocksa: Ilpocsemenne, 2023. — 432 c. — ISBN 978-5-09-
103620-6. — Texct: snexTpoHHBIN // JlaHb : 3MEKTPOHHO-OMONMMOTEYHAs CHCTEMa. —
URL.: https://e.lanbook.com/book/335054.—Pexum nocrymna: 95C «JlaHb», 110 mapoiito

JlonoJIHUTe IbHASA JINTEpaTypa:

1.Jlorsunenko O. B. ®usuka + ellpunoxenue: yueonuk / O. B. JlorBuHeHKO. —
Mocksa : KnoPyc, 2024. — 437 ¢. — ISBN 978-5-406-12104-7. — TeKcCT: 2JIeKTPpOHHBIH
/[ DnektpoHHO-OuOmmMoTeyHas  cucreMa  «BOOK.ru» [caiiT]. —  URL:
https://book.ru/book/950602. —Pexum nocryna: DbC «BOOK.ru», o mapoJtto

2. Jlorsunenko O. B. ®usuka. [Ipaktukym: yuebnoe nocobue / O. B. JlorsuneHko.
— MockBa : KnoPyc, 2023. — 358 c. — ISBN 978-5-406-11977-8. —  TekcT:
AJICKTPOHHBIN // DnexkTpoHHO-OMONmMoreunas cuctema «BOOK.ru» [caiit]. — URL:
https://book.ru/book/950216. —Pexum nocryna: 9bC «BOOK.ru», o napoiito

3. CabupoBa ®@. M. ®usuka. InexkrpuuectBo u Mmaruetusm / ®. M. Cabuposa, 3. A.
JlatunoB. — Cankt-IletepOypr : Jlanp, 2024. — 112 ¢. — ISBN 978-5-507-48070-8. —
Texkct : anexktpoHHbld // Jlanb : »1ekTpoHHO-OuONMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/362882.—Pexum noctymna: DBC «Jlanby, 1o mapoiito

4.CaxabueB U. A. Actponomus. [Ipaktukym / . A. Caxabues, ®. M. CabOuposga.
— Cankr-IlerepOypr: Jlans, 2024. — 88 c. — ISBN 978-5-507-48155-2. — TekcT:
ANEKTpOHHBIN  //  JlaHb:  2JeKTpoHHO-OMOMMoTewHas  cuctema. —  URL:
https://e.lanbook.com/book/367406.—Pexum noctrymna: DBC «Jlanby, 1Mo maposro

5.Tpodumona T. U. Kpatkuii kypc pU3MKHN ¢ mpuMepaMu peuieHus 3aaad: yueOHoe
nocoobue / T. U. TpopumoBa. — Mocksa : KuoPyc, 2023. — 279 c. — ISBN 978-5-406-
11193-2. — TekcT: 2MeKTpOoHHBIN // DnexkTpoHHO-0mbmoTeyHas cuctema «BOOK.ru»
[caiit].— URL: https://book.ru/book/949829. —Pexum noctyna: 9bC «BOOK.ruy, mo
MapoJro
Ilepeyenb UHTEpHET-pecypcoB:

1. bank 3aJaHui PISAEHT - Pexxnm
nocryma:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;
2. Enunas xommeknus mudpPOBBIX 00pa3oBaTENbHBIX pecypcoB. - Pexum gocryma:

http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-mkomna. - Pexxum nocryma: http://www.km-school.ru/ ;
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http://www.km-school.ru/

4. OTKpbITas busuka. - Pexum JOCTyTa:
http://www.physics.ru/courses/op25part2/design/index.htm;

[Tnardopma SKnacc - Pexxum noctyna: http://www. yaklass.ru;

Poccuiickas amekTpoHHas 1ikoja - Pexxum poctyma: http://www.resh.edu.ru/;
dwusuka.mi. - Pexxum nocryma: http://www.fizika.ru;

OUIIA (BIIP 11 kmace) - Pexxum gocryma: http://www.fipi.ru/;

DJICKTPOHHBIN yueOHUK - Pexxum nocryma: http://www.physbook.ru/.

0 NOW
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4. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUA IUCIIUITJIMHBI

KoHTposib 1 oneHKa pacKpbIBalOTCS Yepe3 YCBOCHHBIE 3HAHUS UTTPUOOPETEHHBIC
oOyJaronMMuUCs ~ yYMEHHMs,  HalpaBjeHHble Ha  (opMHUpOBaHHME  OOIMX U
npodeccroHanbHbIX KOMIeTeHIM. KoMmereHuun JOKHBI OBITh COOTHECEHBI C
OpEeIMETHBIMUA pe3yJbTaTaMu. [[7Is KOHTpOJiE ¥ OIEHKH pe3yJbTaTOB O0y4YeHUs
npenojaBaresb BeIOUpaeT (GopMbl U METOJBI C YY4ETOM MpodecCHOHATU3auU 00yUYeHuUs
10 TPOTpaMMe TUCIUTUIUHBI.

Kon n nHaumenoBanue
(GopMupyemMbIX KOMIIeTeHUNIH

Pasznen/Tema

THun oeHoYHbIX
MeponpUSTHIA

OK 01. Beibupats cioco0sl
pelieHHs 3a1a4

npodecCuOHaNBHOM NesTeNIbHOCTH

[IPUMCHUTCIIBHO K pa3JINYHbIM
KOHTCKCTaM

Pasgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3. Temur 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4. Temer 4.1., 4.2.
Pasgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temnr 6.1., 6.2.

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHan3a u

WHTEpIpEeTauy HHPOPMAIUK U
WH(POPMAIIMOHHBIC TEXHOJIOTHH
VIS BBITIOJIHEHUS 32144
MpoQecCHOHATILHON

e TEIIbHOCTH

Pasgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsur 3.1., 3.2., 3.3.,
3.4., 3.5.

Pasnen 4. Teme1 4.1., 4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Pasmen 6. Temsr 6.1., 6.2.

[10 C

OK 03. ImanupoBars n
peaIn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JTMYHOCTHOE Pa3BHUTHE,
MPeIIPUHIMATENbCKYIO
NesITeIbHOCTD B
npodeccnoHaabHOM chepe,
MCIIO0JIb30BaTh 3HAHUS 1O
(rHAHCOBON TPaMOTHOCTH B
pa3TMYHBIX KU3HEHHBIX
CUTYaIHsIX

Pazmen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pasznen 3. Temnr 3.1., 3.2., 3.3,
3.4., 3.5.

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJIJICKTHUBE U KOMaH]Ie

Pazmen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pazngen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

Paznen 4. Temer 4.1.,4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temn! 6.1., 6.2.

- YCTHBIH OIIpOC;

- (hpOHTANILHBIN OIIPOC;

- OIIGHKa KOHTPOJIbHBIX
pabor;

- HaOJIo/IeHHE 3a XOJ0M
BBITIOJTHEHUS
1abopaTOPHBIX padoT;

- OIICHKA BBIMOJIHCHUS
1abopaTOPHBIX padoT;

- OIICHKA

MPaKTUYECKUX paboT
(peleHusAKa4YeCTBEHHBIX,
pacyeTHBIX,Mpodeccuona
TIHHO

OpPUCHTUPOBAHHBIX
3agay);

- OlIeHKa
3aJaHNH;

- HaOmo/eHrne 3a XOA0M
BBITIOJTHEHUS
WHIUBUIYaTbHBIX
MPOEKTOB U OLIEHKA
BBITIOJTHEHHBIX

MIPOCKTOB;

- OIICHKA

BBITIOJTHEHUS

TOMAITHUX
CaMOCTOSITEIIbHBIX

pabor;

- HaOJIIOeHWEe W OIleHKa
peleHus Keic-3amay;

- HaOJIO/IeHWe U OlIeHKa
1€JI0BOU UIPBI;

- DK3aMeEH.

TECTOBBIX
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OK 05. OcyiiecTBisiTh YCTHYIO U
MACbMEHHYIO KOMMYHHUKAIIUIO Ha
TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit denepainyu ¢ yuerom
0COOCHHOCTCH COI[UAIIBHOI'O U
KYJIbTYPHOTO KOHTEKCTA

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pasgen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5.

Paznen 4. Temer 4.1., 4.2.
Pasgen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Temer 6.1., 6.2.

OK 06. IIposaBasTe rpaxaaHcKo-
MaTPUOTUYECKYIO MO3UIHIO,
TEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHNE HA OCHOBE
TpPaJULHOHHBIX
0011eueI0BeYECKUX [IECHHOCTEMH, B
TOM YHUCJIE C YUYETOM
rapMOHHU3aIUU
MEXHAIIMOHATBHBIX U
MEKPETUTHO3HBIX OTHOIICHUH,
MPUMEHATH CTaHIAPThI
AHTUKOPPYIIUOHHOTO MOBEICHUS

Pazgerm 1. Temsr 1.1., 1.2, 1.3
Pasgen 2. Temer 2.1., 2.2., 2.3.
Pazgen 3., Temmr 3.1., 3.2., 3.3,
3.4., 3.5.

Paznen 4., Temnr 4.1., 4.2.

OK 07. CogeiicTBOBaTh
COXPaHEHHIO OKPYKAIOIICH
Cpeabl, pecypcocOepexeHHIO,
[IPUMEHSTH 3HAHUS 00
W3MEHCHHUU KJIMMATa, TPUHIUITBI
OepexIIMBOro IPOU3BO/ICTBA,

A PeKTUBHO IEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIHSIX

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pasgen 2. Temsr 2.1., 2.2., 2.3.
Pazgenr 3. Temer 3.1., 3.2., 3.3,
3.4., 3.5.

Paznen 4. Temer 4.1., 4.2.

Paznen 6. Temer 6.1., 6.2.

[1K 1.1. Aranu3upoBaTh paboTy
CTaHIIMOHHBIX, IEPETOHHBIX,
MUKPOIIPOLIECCOPHBIX U
TMarHOCTHYECKUX CUCTEM
ABTOMATHKHU 110 MPUHIHITNAJIbHBIM
cXeMaM.

Pa3znen 7 tema 7.2

[1K 2.2. IIpon3Boauts pa3zdoopky,
COOPKY U PEeryIupOBKY MPHUOOPOB
1 YCTPOWMCTB CUTHAIIM3ALINH,
[EHTPATU3aIUU U OJIOKHPOBKHU.

Pa3znen 7 tema 7.2

43



