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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI YUEBHOI'O IIPEJMETA
OVYIL.11 ®PU3UKA

1.1 Mecto Yy4yeOHOro TIpeaMeTa B CTPYKTYpe OCHOBHOIi mpodeccuoHaJbLHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

O6meo6pazoBatenbHbii yueOHbI npeamer OVYII.11 dusuka sBisieTcss 00s3aTEIPHON YaCThIO
o0meo0pa3oBarenbHOr0 MUKIa o0pa3oBaTenbHOM mporpammbl B coorBercTBun ¢ ®I'OC CIIO mo
cienranbHocTH 23.02.06 TexHuueckas HSKCIUTyaTalMs MOABMXKHOIO COCTaBa JKEJIE3HBIX JOPOT
(yrBepxkneH npukazom Munmnpocsemenus Poccun NeS55 or 30.01.2024 r.). PaGowas mporpamma
OVIIL.11 ®uszuka paspadborana B coorBeTcTBUU ¢ PI'OC COO (B AcHCTByIOUIEH peAakluh) U C
y4EeTOM MPUMEPHON pabouell mporpaMmbl 001I€00pa30BaTENbHON AUCIHUILTUHBI «Du3uka» s
npodeCCHOHAIBHBIX ~ 0Opa3oBaTeNbHBIX opranm3anuii  MPIIO (yTBepkaeHa Ha 3acelaHUd
[Tegarornyeckoro coBera ®I'BOY ITIO UPIIO nporokonom Ne6/2025 ot «18» anpens 2025 r.).

[Ipu peanuzanuu pabodeld mporpaMMbl MOTYT UCIHOJIB30BaThCS pa3iNMyHble 00pa3oBaTeNbHbIC
TEXHOJIOTHH, B TOM YUCJIC AUCTAHIIMOHHBIE, SJIEKTPOHHOE 00YUICHHE.

B yue6nbix mmanax OIIOII-TIIIICC3 yueOnbiii npeamer OVYIL.11 dusnka BXOAUT B COCTaB
00mIeo0pa3oBaTebHONW MOATOTOBKH, (OPMHUPYEMOH W3 00sA3aTeIbHBIX MPEIMETHBIX O00JacTei
OI'OC COO mua cnemmansHocteir CIIO. C yu€roM mnpoduis ocBauBaeMoll CHEIHATbHOCTH
OVII.11 ®u3uka peanusyercs Ha IEPBOM Kypce.

1.2. leas 1 niIaHupyeMble pe3yJbTAaThl 0CBOEHUS] Y4eOHOI0 NpeIMeTa

1.2.1. Leau yuyeOHOro nmpeamera:

Conepsxanne padoueit mporpammbel OVYII. 11 ®dusnka HanpaBlIeHO HA TOCTHIKEHUE CIICTYIOITUX
neneu:

* (dopMUpOBaHME WHTEPECA U CTPEMIICHUS OOYYAIOIIMXCS K HAYYHOMY H3YYCHHUIO IPUPOIBI,
Pa3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

* pa3BUTHC TMPEJACTABICHHM O HAYYHOM METOAC IO3HAaHUA W  (QOopMHUpOBaHUE
HCCIIEA0BATENIbCKOTO OTHOUIEHUS K OKPY>KAFOLIUM SIBJICHUSIM;

* (¢dopMupOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3ylbTara H3Y4YEHHUs OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

* ¢opmMupoBaHHe yMEHUU OOBSCHATH SBJICHUS C HMCIOJIb30BAaHUEM (PU3UUYECKHX 3HAHUU U
Hay4HBIX JIOKa3aTEIbCTB;

* (opMHUpOBaHHE MIPEACTABICHUI O PoJid GUBUKHU IJIsl pa3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKU M TEXHOJIOT U,

JlocTuxkeHue 3TuX 1eneil o0ecreunBaeTcs peleHueM CIeIYIOIINX 3a7a4 B MPOIIecce U3y4eHuUs
Kypca (pU3MKU Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHuUs:

* TpuUOOpEeTeHHE CHUCTeMbl 3HaHHK 00 OOImMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOUAs MEXaHUKY, MOJEKYISIpPHYIO (U3HKY, JIEKTPOAMHAMUKY, KBAaHTOBYIO (DU3UKY U
AJIEMEHTHI acTPOYU3UKY;

* (opMHUpOBaHHE YMEHUW MPUMEHSITh TEOPETUUYECKUE 3HAHUS I OOBICHEHMS (PU3NUECKUX
SIBJICHUH B IPUPOJIE U JIJISI TPUHATHUS TPAKTUUECKUX PEIICHUI B TTIOBCETHEBHOM JKU3HHU;

* OCBOEHHME CIOCOOOB pEIIeHHs Pa3IMYHBIX 3a/1ad C SBHO 33/JaHHON (hHU3MUECKON MOJETBIO,
3a/1a4, MOAPa3yMEBAIOIUX CAMOCTOSTEIbHOE CO3JaHue (U3MUYECKON MOJENH, COOTBETCTBYIOIICH
YCIIOBUSIM 33]1a4H;

* TOHMMaHWE (PU3NYECKHX OCHOB M TIPUHIIUIOB JCHCTBUS TEXHUYECKHX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPENY;

* OBJQJICHHWE METOJaMH CaMOCTOSITEILHOTO TUIAHMPOBAHUS W TIPOBENCHHS (PU3NUECKUX
OKCIIEPUMEHTOB, AaHaIM3a ¥ HMHTEepOpeTranud WHGOpMALUK, OMpeAeNeHUs] JIOCTOBEPHOCTH
MOJIYYEHHOTO pe3yJIbTaTa;

* CO3JaHUE€ YCJIOBUM i1 Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOW, TBOPUYECKOU
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JeSITEIIbHOCTH.

Ocobennocmo ghopmuposanus cO8OKYRHOCMU 3a0ad U3Y4eHUs QUIUKU O CUCEMbl CPEOHe20
npogheccuoHanbHo20 06PaA3068aAHUs 3AKII0UAEMC 8 HEODXOOUMOCIU Pearu3ayuu npogpheccuoHAIbHOL
HANpaeieHHoCmuy  peulaemvlx 3aday, yuéma ocobeHnocmell cgepsvl OesmenrbHOCMU OYOYUUX
cneyuanucmos.

Ilpoepamma no @uszuxke npedocmasnsiem 03MONCHOCMb Ol  Peanu3ayuu  pasiuyHvlx
MeMOOUUECKUX NOOX0008 K OpeaHu3ayuu 00yyerus usuxe npu ycio8uu COXpameHus 0013amenbHoll
yacmu cooepaicanus Kypcea.

B pe3ysabTare ocBOeHUSs YUeOHOI TUCHUIJIMHBI 00yYAIOIINIACS J0IKEH

yMeThb:

- ONUCHIBATh U OOBSCHATH (DU3MUECKHE SBIICHUS M CBOWCTBA TEN: JBIKEHUE HEOCCHBIX TEN U
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA ra3oB, >KUJIKOCTEH U TBEPABIX TeIl; AIEKTPOMArHUTHYIO
WHIYKIIHIO, PACIPOCTPAHEHHE AJICKTPOMATHUTHBIX BOJIH; BOJHOBBIE CBOWCTBA CBETA; M3IyUYCHUE U
TIOTJIONICHHUE CBeTa aTOMOM; (poT0dh(DHEKT;

- OTVIMYATh TUTIOTE3BI OT HAYYHBIX TCOPUIA;

- JIeNaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIBHBIX TaHHBIX;

- PUBOAMTH MMPUMEPHI, TIOKA3BIBAIOIINE, YTO: HAOIIOICHUS U SKCIIEPUMEHT SIBJISTFOTCS OCHOBOM
JUIS BBIABMDKEHUS THIOTE3 U TEOPHil, MO3BOJISIOT MPOBEPUTH UCTUHHOCTh TEOPETUUYECKUX BBIBOJIOB;
(busnuecKkas Teopus AaeT BO3MOXKHOCTh OOBSCHSATh U3BECTHBIC SIBJIICHUS ITPUPOJIBI M HAYYIHBIC (PaKTHI,
MPe/ICKa3bIBaATh €Ille HEU3BECTHBIC SIBICHUS,

- MPUBOJHUTH MPHUMEPHI MPAKTUYCCKOTO HCIIOJIB30BaHUS (PU3UYECKUX 3HAHWK: 3aKOHOB
MEXaHWKH, TEPMOAMHAMHUKH U  DJIEKTPOJUHAMHKHA B  DHEPreTHKEe; Ppa3IUYHBIX  BUJOB
ANIEKTPOMATrHUTHBIX M3JIyYCHUW JUJIS Pa3BHTHS PAIvo M TEICKOMMYHHKAIIUH, KBAHTOBON (DU3UKHU B
CO3/IaHUU SJICPHOMN SHEPreTHKH, JIa3epPOB;

- BOCIIPUHUMATH ¥ Ha OCHOBE IMOJYYCHHBIX 3HAHUI CAMOCTOSATEIHHO OIEHUBATH HH(POPMAITHUIO,
conepkarytocs B coodmenusix CMU, NaTepHeTe, HaydHO-MIOMYISPHBIX CTATHAX;

- IPUMEHSTH MMOJTYICHHBIC 3HAHUS TIPU PEIICHUH (PU3NICCKUX 33]1aY;

- OIPENENATh XapakTep GU3NYECKOro npoiiecca no rpaduky, Tabnuie, Gpopmyie;

- U3MEPATH Pl (PU3MYECKHUX BEIWYHH, TPEACTABISASL PE3YyIbTaThl M3MEPEHUN C y4ETOM HX
IIOIPELIHOCTEM;

- WCTOJB30BaTh MPHOOPETEHHBIC 3HAHUS W YMCHHS B MPAKTUICCKOW JIEATEIHHOCTH U
IOBCETHEBHOW KU3HU.

3HATH:

- CMBICT TOHATUH: (QU3NYECKOe SBICHHE, TUIOTe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHE, DJIEKTPOMArHUTHOE TI0JIe, BOJHA, (DOTOH, aTOM, aTOMHOE SIAPO, MOHU3HPYIOIIHE
W3Iy4eHus, MIIaHeTa, 3Be3/1a, rajlakThka, BeceneHHas;

- CMBICI (PU3UYECKUX BEJIWYHH: CKOPOCTh, YCKOPEHHE, Macca, CWiIa, HMITYJIbC, padoTa,
MEXaHWUYEeCKas SHEPrus, BHYTPEHHSS HHEpPrusi, abCONIOTHAs TeMmIepaTrypa, CpeAHssl KHHEeTHYecKas
JHEPTHUS YaCTHUI] BEIIECTBA, KOJMUECTBO TEIUIOTHI, DJIEMEHTAPHBIN JICKTPUICCKHUN 3apsi;

- CMBICT (PU3UYECKUX 3aKOHOB KJIACCHYECKOW MEXAaHUKH, BCEMUPHOTO TATOTEHHSI, COXPAHEHUS
SHEPTUH, UMITYJIbCA U DJIEKTPUYECKOTO 3apsija, TEPMOIMHAMHKH, SJICKTPOMArHUTHON WHITYKITUH,
¢doroaddexra;

- BKJIQJI POCCHIMCKHUX M 3apyOeKHBIX YUEHBIX, OKa3aBIINX HAWOOJIbINICe BIMSHUC HA Pa3BHTHE
busuky.

1.2.2. Illnannpyemble pe3yJbTaThl OCBOCHHA 0011€00Pa30BaTEJbLHOI0 Y4eOHOI0 NpeaMeTa
B cooTBeTcTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

O6mue xommereHiuu (manee — OK) u mpodeccuonanpHbie kommereHiuu (gamee — [1K)
®I'OC CIIO B cooTHECEHUN C JIMYHOCTHBIMHM, METANIPEAMETHBIMA U IPEIMETHBIMU PE3YJIbTATAMH
oOyuenus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHbl B Ta0IHIIE:



Koa u HauMeHOBaHMe

H.TIaHl/IpyeMble PE3yJabTaThl 0OCBOCHUSA NIPOrpaMMbI 11O y‘leﬁHOMy npeamMery

(dopMupyeMbIX O6mme? Ipeavernnpie’
KOMIIeTEHIM
OK 0l. BriOupats | JIM4HOCTHBIE pe3yiabTaThl NOJDKHBI oTpaxkaTh B 4vactu | [IP6 1. CdopMHpOBaHHOCTh MNPEICTABICHUH O POJM U MECTE
CIOCOOBI pEeIIeHUsT 3a7a4 | TPYJOBOTO BOCITUTAHWS: (GU3UKY U aCTPOHOMHUHU B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, O
npodeccuoHanbHOM - TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, | CUCTeMOOOpasyroleil ponu (U3MKM B Pa3BUTUU ECTECTBEHHBIX
JeSATEIbHOCTH TPYIOIIO0uE; HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUM, O BKJIAJIE POCCUMCKUX
MPUMEHUTEIHHO K |- TOTOBHOCTb K AKTUBHOMN NESTENIbHOCTA | U 3apyOeXHBIX YUCHBIX-(U3UKOB B pa3BUTHE HAyKH; MOHMMAaHUE
Pa3IMYHBIM KOHTEKCTaM TEXHOJIOTUYECKOW W  COLMAIbHOW  HAMpPaBICHHOCTH, | (PU3MUYECKON CYIIHOCTH HAOIIOJAEMBIX SIBICHHA MHKPOMUPA,
CIIOCOOHOCTh WHUIUUPOBATH, TUTAHUPOBATh U | MaKpOMHpa H MeramMupa; I[OHUMaHUe pOJH AacCTPOHOMHH B

CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICITCIHLHOCTS;
- MHTEpPEC K pasInyHbiM cdepaM NpodhecCuOHATHHON
JIEITEIbHOCTH;

- TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHUIO W
camM000pa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HU.
MetanpeameTHble pe3ynbTaThl IOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU AEHCTBUSIMH:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

- CaMOCTOSITENIbHO (POPMYJIHPOBaTh U aAKTyalU3UPOBAThH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK UM OCHOBAHUS
JUTISl CpaBHEHUS, KilacCu(UKAIMy U 0000IIeHHMS;

- OTIPEAENATH e NeATEIbHOCTH, 3a7aBaTh MapaMeTpsl U
KPUTEPHUU UX JTIOCTHIKEHUS;

-  BBUIBISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B
paccMaTpuBaeMbIX SBJICHHSX; BHOCHTH KOPPEKTHUBHI B
JESITEIbHOCTh, OILIGHWBAaTh COOTBETCTBHUE PE3YJIHTaTOB
TEJISIM, OTICHUBATh PUCKHU TIOCIICICTBHIA JESATCILHOCTH;

NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa M JalbHEUIIeM Hay4YHO-
TEXHHYECKOM pa3BUTHH, pOIU GU3UKH B  (GOPMUPOBAHUH
Kpyrozopa u (YHKIMOHAJIHHOH TPAMOTHOCTH 4YeJIOBEKa JUIs
pELIeHUs MPAKTUYECKUX 3a/1a4;

I1P6 2. CdopMupoBaHHOCTH YMEHHH pacrio3HaBaTh (PpHU3MUECKUE
sBJICHUS (TIpOIlecChl) M OOBSACHATP WX HA OCHOBE HW3YyYCHHBIX

3aKOHOB: PAaBHOMEPHOEC M PAaBHOYCKOPEHHOE MPSIMOJIHHEHHOE
JIBIDKCHHE, CBOOOTHOE MajeHUE TeJl, JIBMKEHHE MO OKPYKHOCTH,
WHEpIMS, B3aMMOJCHCTBHE Tel, KoyiebaTeabHOE JIBUXKCHUE,
pe30HaHC, BOJIHOBOe JBWkeHHe, auddy3us, OpOyHOBCKOE
JABMIKCHUEC, CTPOCHUC )KI/I)IKOCTCI\/'I U TBEPABIX TCJI, HW3MCHCHUC
oObeMa Tel TpU  HarpeBaHWHM (OXJIAXKJICHUH), TEIJIOBOEC
paBHOBeCHE, UCIapeHue, KOH/JICHCAIIHS, IUIaBJICHHE,

KpUCTAJUIM3alUs, KUIIEHUE, BIIAXKHOCTb BO3JyXa, CBA3b CpPEIAHEH
KMHETUYECKOM DHEPrHHM TEIUIOBOIO JABWXKEHUS MOJEKYl C
a0COIOTHON TeMIepaTypol, MOBBIIIEHUE JaBJIEHUS ra3a MpH ero
HarpeBaHUU B 3aKPBITOM COCYZE, CBS3b MEXIY MapaMeTpaMu
COCTOSHMS  rasa B  H30IpoLeccax;  JJIEKTpU3alus  Tell,
B3aUMOJICVICTBUE 3aps[iOB, HArpeBaHWE NPOBOJHUKA C TOKOM,

200mue pesynbTaThl cOPMYJMPOBAHBI B COOTBETCTBUM C JIMYHOCTHBIMM M MeETanpeaMeTHbMH pedynsratamu OTOC COO, B (OPMHPOBaHMM KOTOPHIX yYacTBYET
0011e00pa3oBaTebHBINA yUeOHBIH IpeaMeET.

*[IpeameTHbIE pe3yabTaThl cOPMYIMPOBAHBI U POHYMEPOBAHLl B COOTBETCTBUU C TPEOOBAHUAMH K IIPEAMETHBIM pe3yibTataM 6a3oBoro yposHs (ITP6) ®I'OC COO (Ilpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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- pa3BHBaTh KPEATHBHOE MBIIUICHUE TMIPH PEIICHUH
YKU3HEHHBIX TTPpo0IieM;

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BIAJETh HaBbIKAMU Yy4eOHO-UCCIIEOBATEIbCKON H
MPOCKTHOM  JICSTENIBHOCTH, HAaBBIKAMH  Pa3pelICHHs
npo0Jem;

- BBIABIATh  NPUYUHHO-CICACTBCHHBIE  CBS3H |
aKTyaJIu3upoBaTh 3ajady, BbIABUIAaTh THUIIOTE3y €€
pelIeHUsl, HAaXOAUTh aPryYMEHTHI [UJIs JI0Ka3aTesIbCTBa
CBOMX YTBEpXACHUI, 33aJaBaTh MapaMeTpbl U KPUTEPUU
peuieHus;

- AQHAJIM3UPOBATh TOJTYYCHHBIE B XOJI€ PEIICHUS 3aJaud
pe3yabTaThl, KPUTUYECKU OIICHUBATH MX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yYMETh TIEPEHOCHUTHh 3HAHHA B I[IO3HABATEIBHYIO H
MPAKTHUYECKYIO YaCTH KU3HEACSITEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC HJICH, MpeIjlaraTh OPHUTHHAIBHBIC
MOJIXOJIBI U PELICHUS;

- MPOSIBJISAITE  CIMIOCOOHOCTh HMX HCIOJB30BAHUS B
MO3HABATENILHON U COIMAIbHOMN MPAKTHKE;

-TIPOSIBIIATH CIOCOOHOCTh u TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOUCKY METOJOB pelieHus
MPAKTUYECKUX 3aja4, MPUMEHEHHUIO Pa3IMYHBIX METOJOB
MO3HAHMS;

- cTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a/a4Ml B
o0Opa3oBaTenbHOI NESTeIbHOCTH u YKU3HEHHBIX
CUTYaIUSX; BBISBJIATh NMPUIMHHO-CIICJICTBEHHBIC CBSI3U U
JUISL  TOKA3aTelNbCTBA CBOUX YTBEPXKICHHM, 3a7aBaTh
mapaMeTpel W KPUTCPUU pEIICHHS aKTyaJMu3HpPOBATh
3a/1ady, BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWUTh
apryMEHTHI;

- AQHAJIM3MPOBAThH TMOJTYYCHHBIE B XOJI€ PEIICHUS 3aJaud

B3aMMOJICHICTBHE  MAarHMUTOB,  JJIGKTPOMArHWTHas  MHIYKLUS,
JICMCTBUE MArHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM U
JBWDKYIIUICS 3apsii, SJIEKTPOMArHuTHBIE KOJeOaHWS W BOJHBI,
PSIMOJIMHEHHOE pacrpocTpaHeHue CBeETa, OTpaKEHHE,
npejoMiIeHue, HHTeppepeHnrs, TUPpakuus U MoIspHu3anus CBeTa,
nucriepcusi  cBera;  (oroasiekTpudeckuii  3¢G¢deKT, CBETOBOE
JlaBJIEHUE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa aToOMa BOIOPO/a,
€CTECTBCHHAsI U HCKYCCTBEHHAS PaJIMOAKTHBHOCTD;,

I1P6 3. Bnajenue 0CHOBOMONIATAIOMUMHE (PU3MYECKUMH TOHATUSMH
U BEIMYMHAMH, XapaKTEPU3YIOIIUMHU (PHU3HUECKUE MPOIECCHI
(CBS3aHHBIMH C MEXaHHMYECKUM JBIDKEHHEM, B3aMMOJACHCTBHEM
TEJN, MEXaHUYECKUMHU KOJCOaHUSIMH ¥  BOJIHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMU IPOIECCAMH;
DJIEKTPHUYECKUM M MAarHUTHBIM TOJISIMH, SJCKTPHYECKUM TOKOM,
DIIEKTPOMArHUTHBIMH KOJICOAHUSIMH M BOJIHAMH; OINTHYECKUMHU

SABJICHUAMHU, KBAHTOBBIMU ABJICHHAMH, CTPOCHHCM aTOMa H
ATOMHOI'O sapa, paIlI/IoaKTI/IBHOCTI)IO); BJIaACHUC
OCHOBOIIOJIararommuMmn ACTPOHOMHUYCCKUMHU IIOHATHUAMU,

MO3BOJISIIOIIUME  XapaKTePU30BaTh MPOIECCHI, MPOUCXOANINE Ha
3B€3/1aX, B 3BE3JIHBIX CHCTEMAaX, B MEXraJaKTUUYECKOW Cpee;
JIBIKEHHE HEOECHBIX TEJ, IBOJIIOINIO 3Be3] U BeceneHHOH;

[1P6 4. Bnagenuwe 3aKOHOMEPHOCTSMH, 3aKOHAMU U TEOPHUSIMU
(3akoH BcemupHoro tsrotenus, I, II u IIl 3akonsr HetoTOHA, 3aK0H
COXpPAaHEHUsSI MEXaHMYECKOM  HHEpPruu, 3aKOH  COXPAHEHHS
HMMITYJIbCA, MIPUHITUTIT CYNEPIIO3UITUU CHII, MIPUHIIUTT
PaBHOIIPAaBHOCTH WHEPUHUAIBHBIX CHCTEM OTCUETa; MOJEKYISPHO-
KHHETHYECKYI0 TEOPHIO CTPOEHHUs BEIIECTBA, Ta30BbIE 3aKOHHI,
MepBbII 3aKOH TEPMOJIMHAMUKU; 3aKOH COXpaHEHUs
AJIEKTPUYECKOTo 3apsaa, 3akoH Kynona, 3akoH Oma 11 ydacTka
uend, 3akoH OMa [ TOJHOM DJIEKTPUYECKOW IeNu, 3aKOH
Jxoyns - JleHna, 3aKOH SJIEKTPOMArHUTHOM WHIYKIIMHU, 3aKOH
COXpPAHEHHUsI HPHEPTUHU, 3aKOH MPSIMOJMHEWHOIO PACIPOCTPAHEHUS
CBETa, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH
COXpPAHEHHUsI DSHEPIMM, 3aKOH COXpaHEHUsl MMIYJbCa, 3aKOH
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pe3yNbTaThl, KPUTUYECKU OLICHMBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- JaBaTb OLIEHKY HOBBIM CHUTYyallUsiM, OLICHMBATh
MPUOOPETEHHBIN OIIbIT;

- pa3pabareiBaTh IUIAH pEIHICHUS NPOOIEMBI C YYETOM
aHaJIM3a UMEIOLINXCA MAaTepUAIbHBIX M HeMaTepUaIbHBIX
pecypcoB; CTaBUTh HPOOJEMbI W 33/Ja4H, JOIMYCKAIOIIHE
albTepHATUBHBIC PELICHUS.

COXPaHEHMsI  JJIEKTPUYECKOro  3apsiia, 3aKOH  COXPAaHEHUs
MaccoBOIO 4HcCja, HOCTysnarel bopa, 3akOH paguMoOaKTHBHOIO
pacraza); yBepeHHOE UCI0JIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEN
IpU aHau3e GU3NUECKUX SBJICHUN U NIPOLECCOB;

IIP6 6. BiageHue OCHOBHBIMM METOJAMU HAYYHOI'O I1O3HAHUS,
UCMOJb3yeMbIMU B (DU3MKE: MPOBOAUTH INPSMBbIE U KOCBEHHBIE
U3MepeHus: (PU3NUECKUX BEMYMH, BHIOUPAst ONTUMAIIBHBINA CIIOCO0
U3MEpPEHUs W UCIOJIb3ys  HU3BECTHBIE  METOABl  OLECHKHU
IIOTPELIHOCTEN U3MEPEHUH, [IPOBOUTH HCCIIEI0BAHUE
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH C HUCHOJIb30BAHUEM IPSIMBIX
U3MEpEeHUll, OOBACHATH IIOJIyUEHHBIE pPE3YJbTaThl, HCHOJb3YS
¢u3nyeckue TEOpUM, 3aKOHBl M IIOHATHS, U [JeNlaThb BBIBOJbI;
cobmomaTh mpaBuia 0€30IacHOrO TpyAa MpPU  IPOBEIACHUH
UCCIICIOBAaHUIM B paMKax y4yeOHOro HKCHEpUMEHTa M Yy4eOHO-
HCCJIEIOBATENbCKON JI€ATEIbHOCTU C HCIIOJIb30BaHUEM LU(POBBIX
U3MEPUTENIbHBIX YCTPOMCTB U J1a0OpaTopHOro 000pYAOBaHMS,
c(OpMUPOBAHHOCTh NIPEJCTABIECHUNH O MeToAax IOJIy4YeHUs
HAy4YHBIX aCTPOHOMUYECKUX 3HAHUH.

IT1P6 7. ChpopMupOBaHHOCTh YMEHHS pellaTh pacdeTHbIE 3a7auu C
SBHO 3aJlaHHOM (pu3MyYecKol MOAENbI0, UCHONb3Yys (U3NUYECKHE
3aKOHbl M TMPHUHIMIBI;, HAa OCHOBE aHalu3a YCIOBHUS 3ajauu
BBIOMPATh (PU3MUYECKYIO MOJEIb, BBIACIATh (pU3NUECKHe BEIMUUHBI
1 (hopMyIibl, HEOOXOAUMBIE IJISl €€ PELICHUs], POBOJUTH PacyeThl
U OLIEHUBATh PEAJIbHOCTh MOJYYEHHOIO 3HAuYeHUs (U3UUECKOM
BEJIMUMHBI; pellaTh KaueCTBEHHBIE 3aJ]aul, BHICTPANUBAasl JIOTMUECKU
HENPOTUBOPEUYMBYIO IIETMIOYKY PpAacCyKIEHHH C OINOpod Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3NYECKUE SIBICHHUS.

OK 02. HWcnomnb3oBatTh
COBpPEMEHHEIC CpencTBa
ITOMCKa, aHaIm3a 51
UHTEPIIPETAIAN
uH(popMaIuy, u
MH(pOpMaIlMOHHbIE
TEXHOJIOTHH A

JIMuyHOCTHBIE pe3yabTaThl JOJDKHBI OTpaXkKaTb B YacTH
LEHHOCTU HAYyYHOTO MO3HAHUS:

- c(OPMHPOBAHHOCTD MHPOBO33PEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHON MpaKTHUKH, OCHOBAaHHOTO Ha
JMAJIore KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MecTa B MOJIMKYJIBTYPHOM MUPE;

I1P6 5. YMeHHe y4MTHIBaTh T'PAHUIBI NMPUMEHEHUS H3YUYEHHBIX
busznyecKkux Mojenel: MaTepuagbHas TOYKa, WHEpLUHUaIbHas
CHUCTEMa OTCYeTa, HJEaNbHBIM Ta3; MOJCIMU CTPOCHMS Ta30B,
KUJKOCTEH M TBEPABIX TEJ, TOYECHHBIM DJIEKTPUUYECKHUN 3apsf,
AlepHas MOJENIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siapa IIpH
pereHnu GU3NIECKUX 3a7a4,

IIP6 9. CdopMUpoBaHHOCTH

COOCTBEHHOM IMO3ULMU 110

7




BBIITIOJTHCHUA

3aaa4

npodeccuoHanbHOM
JeATeTbHOCTH

- COBEpILICHCTBOBAHHUE  SI3BIKOBOM M  YUTATEIbCKOM
KYJIBTYpPBI KaK CPeACTBA B3aUMOACHCTBUS MEXKIY JIHOJbMU
Y TIO3HAHUS MUPA;

MetanpeameTHble  pe3yabTaThl  JODKHBI  OTPa)arTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJILHBIMU JIEHCTBUSMU:

B) paboTa ¢ nHpopMaIuei:

- BJAJETh HaBbIKAaMHU TMOJlyuyeHUs uHopManuu U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEITLHO
OCYIIECTBIISITh MOUCK, AaHAINW3, CHCTEMaTH3alUl0 |
WHTEPIIPETANNIO HHPOPMAIIMK PA3TUYHBIX BHIOB B (OpM
MPEJICTaBICHHUS,

- cO3JaBaTh TEKCTHI B PA3IMYHBIX (hopMarax ¢ y4eToM
Ha3HaYeHWs MHPOpMAIMM U  IEJIEBOH  ayJIUTOpUH,
BEIOMpas ONTUMAJIbHYH (QOpMYy TMPEACTABICHUS U

BU3YyaJIU3al1H;
- WCHOJB30BaTh  CpeACTBa  WHGPOPMAIMOHHBIX U
KOMMYHHKaIIMOHHbBIX TEXHOJIOTUI B peleHnu

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPIraHU3allMOHHBIX
3a1a4 ¢ coOMroieHueM TpeOOBaHUN SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX
U OTHYECKUX  HOpPM, HOpPM  HMH(OpMAIMOHHOU
0€30I1aCHOCTH;

- BJIQACTh HAaBBIKAMHM pPAcClO3HABAHMS M  3allUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

OTHOIIEHHIO K (PM3NYECKON MH(pOpPMAIHNH, TTOITY4aeMON U3 Pa3HbIX
MCTOYHHMKOB, YMEHHH HCHOJIB30BaTh HU(PPOBBIC TEXHOJOTHUH IS
MOUCKA, CTPYKTYPHPOBAHUSA, HMHTEPIPETALMH U IPEICTABICHHS
y4eOHOU M Hay4YHO-TIONMYJSPHON MH(MOPMAIUH; PAa3BUTHE YMEHUH
KPUTHYECKOTO aHAJIM3a MMOJIy4aeMOoi HH(pOpMaIuu.

OK 03. IlmanupoBaTe Hu

JIMYHOCTHBIE pPE3yJbTaThl OOJIKHBI OTpaXaTb B YaCTU

ITIP6 9. CdopmupoBaHHOCT, COOCTBEHHOH  MO3UIMH  TIO

peann30BbIBATH JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSL: OTHOUIEHMIO K (pU3M4ecKoil MHPOpMaIUH, [TOJIy4aeMOi U3 pa3HbIX
CoOCTBEHHOE - CIOCOOHOCTh OICHWBATh CHUTYallMI0 M TPHHAMATh | HCTOYHUKOB, YMEHHUI WCIIONBb30BaTh IH(POBBIE TEXHOJIOTHU IS
npoheccuoHaIbHOE U | OCO3HAHHBIE pEILICHMS, OPUECHTUPYICh HA MOPAIbHO- | IIOMCKA, CTPYKTYpUPOBAHUSA, HMHTEPHPETALUA W MPEACTABICHUS
JMYHOCTHOE pa3BHUTHE, | HDABCTBEHHBIC HOPMBI U IECHHOCTH; y4eOHOW M Hay4YHO-TIOMYJSIPHOW MH(MOPMAIUH; Pa3BUTHE YMEHUI
npeaANIprUHUMATCIBCKYIO -OCO3HAaHUEC JIMYHOI'0 BKJIaA B IOCTPOCHHUEC YCTOﬁqHBOFO KPUTHYCCKOT'O aHaIn3a HOHy’—IaeMOﬁ I/IH(l)OpMaHI/II/I.

JeSITeTbHOCTD B | Oynymiero;

npodeccuoHanbHOM MeranpeaMeTHble  pe3ysNbTaThl  JOJDKHBI  OTPakaTh:

cepe, ucnosp30Bath | OBnageHue YHUBEPCAIbHBIMU PErYJISTUBHBIMU




3HaHUSA 110 IIPaBOBOM U
(MHAHCOBON T'PaMOTHOCTHU
B PAa3JIMYHBIX YKU3HEHHBIX
CUTYaLUsAX

JICUCTBUSIMU:

a) CaMOOpTaHU3aIHUS:

- CaMOCTOSITEJIbHO  OCYIIECTBJIATH  IO3HABATEIIbHYIO
NeSITeIbHOCTh,  BBISBISITH ~ NMPOOJIEMBI,  CTaBUTh U
dbopMynTupoBaTh COOCTBEHHBIE 33]]a4i B 00Pa30BaTEIBHOM
NEeSITETIbHOCTH Y )KU3HEHHBIX CUTYAIUIX;

- CAMOCTOSITEJIBHO COCTABIIATh IJIaH PEIICHHSI TPOOJIEMBI C

y4eTOM MUMEIOLINXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CHocOoOCTBOBaTh  (DOPMUPOBAHHIO W MPOSBICHUIO
IIUPOKOH 3pyIUMIMM B pasHbIX oOONACTAX 3HAHWH,
IIOCTOSSHHO ~ TOBBIIIATh  CBOM  00pa3oBaTENbHBI U
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb!

- HUCNOJNb30BaTh IpHEMbl pediaeKcuu i  OLEHKH

CUTYyalluu, BbIOOpa BEPHOI'O PELLICHUS;
- YyMETb OLCHMBATb PUCKU U CBOEBPEMEHHO IPUHHUMATH
peneHus 0 X CHUKEHHUIO

OK 04. DOdodexrusHO
B3aMMOJICHCTBOBATH u
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

JIn4HOCTHBIE pe3ynpTaThl JOJDKHBI OTpPa)kaTb B YaCTH
LEHHOCTH HAYYHOT'O TO3HAHUS:

- OBJIQJICBaHHE HAaBBIKAMHU YUeOHO-UCCIIE0BATENbCKOH,
MPOEKTHOMW U COLIMAIbHOM NEATEIIBHOCTH;

MeranpenMeTHble  pPe3yabTaThl  JOJDKHBI  OTPa)Karh:
OsazexHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

0) cOBMeCTHasl I€SITEIbHOCT:

- IOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHON U
UHAUBUAYaAJIbHON paboThI;

- BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JACHCTBHH C
Y4eTOM OOIIMX HMHTEPECOB M BO3MOXHOCTEH KaKIOTO
YJIeHa KOJIJICKTHBA,

- TpUHAMATh [EIH  COBMECTHOH  JICATEILHOCTH,
OpPraHU30BBIBaTh M KOOPJIMHHPOBATH JEHCTBUS MO €€

I[TIP6 10. OBnageHue yMeHHUAMH paboTaTb B TpyHme cC
BBITIOJTHEHUEM PA3IMYHBIX COLMAIBHBIX pOJIeH, IJIAaHUPOBAThH
paboTy Trpynmbl, PaUOHAIBHO paclpeneisaTh IesTeIbHOCTh B
HECTaH/IapTHBIX CUTYallUsX, aJ€KBaTHO OLICHWBAThH BKJIAJ KaXJ0Tr0
U3 YYaCTHUKOB IPYIIIBI B pellIeHHe paccMaTpuBaeMoi poOIeMbl.




JOCTH>KEHUIO: COCTABJIATH ILIaH JIEUCTBHUM, PACIPEIEIIATh
poJIM € Y4YeTOM MHEHHMH y4YaCTHHUKOB, 0OCYyXIaTb
pe3yIbTaThl COBMECTHON pabOTHI;
-OLICHUBaTh KAaueCTBO CBOETO
Y4aCTHMKAa KOMAaHIbl B
pa3paboTaHHBIM KpUTEPUSIM;
-IpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJICH C ITO3HUIINH
HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;
KOOPJAMHUPOBATh MW BBIIOJHATE pPabdOTy B YCIOBHSX
peasbHOro,  BUPTYaIbHOIO M KOMOMHHMPOBAHHOI'O
B3aUMOJCHCTBUS;

-OCYILECTBJIATH IO3UTUBHOE CTPATETNYECKOE MIOBEJICHUE B

BKIIaJla W  KaXKIOro
o0muii  pe3ynabTaT IO

pa3IMYHBIX  CUTYyalMsIX, MPOSBISITh TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM.

OsgnajgcHue YHUBEPCAIbHBIMU PETYJISITUBHBIMU
NENCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:
- IPUHUMaTb MOTHUBBI M apryMEHTBl APYTHX JIOJEH NpHU
aHaJIN3€ Pe3yJbTaTOB AEATEIbHOCTH.

OK 05. OcymecTBusTh
YCTHYIO W THCHMEHHYIO
KOMMYHHKAIHIO Ha
TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit ®@enepanuu c
y4eToM 0COOEHHOCTEM
COLIMAJIBHOTO u
KYJIBTYpHOTO KOHTEKCTa

JIngHOCTHBIE PE3YNbTATHl JOJKHBI OTPAXXaTb B YacTH
ACTETUYECKOTO BOCIIUTAHUS:

- DCTETUYECKOE OTHOLIEHHE K MHUPY, BKIKOYas DCTETUKY
ObITa, HAYYHOIO W TEXHMYECKOTO TBOPYECTBA, CIIOPTA,
TpyZa ¥ OOLECTBEHHBIX OTHOLIECHUH;

B 00J1aCTH MAaTPUOTHYECKOT'O BOCIIUTAHUS MTPOSBIISATH!
-[ICHHOCTHOE OTHOILIEHUE K NOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M IPUPOJHOMY HACIEAMIO, IaMATHHUKaM,
TpaguuusM HaponoB Poccum, nocrtmkeHusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYJIE;

MeranpeameTHble  pe3yiabTaThl  JIOJDKHBI  OTpa)aTh:
OsmageHne VHUBEPCATHHBIMH ~ KOMMYHUKATHBHBIMHU
JEUCTBUSIMU:
a) oOIieHue:

- OCYHICCTBJIATH KOMMYHHKAIIUHU BO BCCX C(bean KHU3HH,

ITP6 1. ChopMupoBaHHOCTb MNPEACTABIEHUN O POJIM M MECTe
(GU3UKN U aCTPOHOMUHU B COBPEMEHHOW HAay4yHOW KapTHUHE MHpa, O
cucreMooOpa3zymomeil ponu QUMK B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJOTHM, O BKJIAJI€ POCCUMCKHUX
U 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH; IMOHMMaHHUE
¢u3nyecKkoil CyIIHOCTH HAOMIOJAaeMBbIX SBJICHHMM MHMKPOMUDA,
MakpoMupa UM MeraMupa; IIOHMMAaHHE pOJIUM acCTPOHOMHUU B
MIPAKTUYECKON JIEATEIIbHOCTH 4YeJIOBEKa W JAIbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, pOJAM (GU3MKK B  (OPMHPOBAHUU
Kpyrozopa " (yHKIMOHAJIBHOM TPaMOTHOCTH YeJOBeKa s
peLIeHUs IPAKTUYECKUX 3a1ay.
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- Pa3BCPHYTO H JIOTUYHO MH3JIaraTb CBOI TOYKY 3pPCHUA
C UCITIOJIb30BAHUEM SA3BIKOBBIX CPEACTB.

OK 06.
IPaXAaHCKO-
NaTPUOTHYECKYIO
HO3ULUIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE IIOBEJICHHUE HA
OCHOBE TpaJULIMOHHBIX
POCCUNCKUX JlyXOBHO-
HPABCTBEHHBIX I[EHHOCTEH,
B TOM YHCIE C Y4YETOM

[IposBnsaTe

JlnunocTHbIE pe3yabTaThl JTOJIKHBI OTpaXkaThb
IPaXAaHCKO-NATPUOTHUYECKOT'O BOCIIUTAHUS:
- cOPMHUPOBAHHOCTh  TPAKIAHCKO-TIATPUOTHUECKOMN

MO3UIMH, YBAXKAIOIIEH TOCYJapCTBEHHbIE CHUMBOJBI PD,
TOPASIIUNCS JOCTHKCHUSIMA OTCUYECTBEHHON (Pr3MvecKon
IIKOJIBI U TEXHOJOTUH (KOCMOC, aTOM, OIITHKA);

- JIEMOHCTpALMSl MPUBEPKEHHOCTHU ITHYECKUM HOpPMaM
(4eCTHOCTh DJKCIIEPUMEHTa, OTKa3 oT (anbcudukamnum
JAHHBIX) W AHTHKOPPYILMOHHOE MOBEJICHHE B Y4eOHOMU
JIeSITEILHOCTH.

ITP6 1. ChopMupoBaHHOCTH TPEACTABIECHUH O POIM M MECTe
(GU3UKN U aCTPOHOMMH B COBPEMEHHON HAy4YHOW KapTHHE MHUpa, O
cUCTeMOOOpa3yronied ponu (U3NKU B PA3BUTHUU €CTECTBEHHBIX
HayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJle POCCUHCKUX
U 3apyOeXKHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE HAYKH; [MOHUMaHHUE
¢u3nyeckoil CymHOCTH HaONIOJAaeMbIX SBICHUA MHKPOMHPA,
MaKkpoMHpa ¥ MeEraMmupa; IOHMMaHHE pOJH acCTPOHOMHH B
IPAaKTUYECKON JEATEIIbHOCTU 4elIOBEKa M JalbHEHIIeM Hay4yHO-
TEXHUYECKOM DPa3BUTHH, pPOIH (GU3UKK B  (OPMHPOBAHUHU
Kpyrozopa u (QYHKIMOHAJIBHOM TPAMOTHOCTH 4YellOBeKa JUIs

rapMOHHU3aluU MertanpeameTHble pe3yabTaThl JOJKHbBI OTPAXKaTh: pelIeHus TPAKTUUECKUX 3aay;
ME)KHAIMOHAJIbHBIX U | - OCYIIECTBJIATh MNOMUCK HH(popManuu o poccuiickux | [IP6 6. BrnageHue OCHOBHBIMH METOJaMM Hay4HOTO IO3HAHUS,
MEXXPETUTNO3HbIX yUIEHBIX-(DU3HKAX ¥ UX OTKPBITHAX, KDUTHYECKH OLICHUBAsi | MCIOJIb3YEMBbIMU B (HU3MKE: NPOBOJAMTH INPSAMBIE U KOCBEHHbIE
OTHOLIEHUH,  TIPUMEHATH | e& JOCTOBEPHOCTS, U3MepeHus (pU3MUECKUX BEJIMYMH, BHIOUpAst ONTUMAIIBHBIA CI1OCO0
CTaH/AapThl - (OpMYIHPOBATh M APryMEHTHPOBATh CBOIO MO3HIMIO B | USMEPCHMS M HCIONB3Ys — M3BECTHBIC — MCTOABI  OLCHKH
AQHTUKOPPYIIIUOHHOTO JIACKYCCHH O COLMANBHBIX U HPABCTBEHHBIX MOCIIEACTBUAX | TOTPEIIHOCTEH U3MepeHuil, IIPOBOJIUTH HCCIIeIOBaHHE
MOBE/ICHUS (U3MYECKHX OTKPBITHIA, 3aBUCUMOCTEH (DPM3MUYECKUX BEIMYMH C HCIOJIB30BAHUEM IPSIMBIX
-OCYIIIECTBIIATh KOMMYHHUKAIIMH BO BCeX chepax KHU3HIL U3MEpeHul, OOBSACHATh NOJYYEHHBIE PpE3yJbTaThl, MCIOJIB3Ys
- Pa3BEpHYTO U JIOTMYHO H37araTh CBOIO TOUKY 3peHmsi | PU3MUECKHE TEOPHH, 3aKOHBI M MOHSTAS, W JENaTh BBIBOIBL
C HCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB. cobmoaTh MpaBwia O€30MacHOr0 Tpyda MpU  HPOBEIECHUU
UCCIIEIOBaHUM B pamKax y4eOHOro SKCIepuMeHTa M YydeOHo-
UCCIIEI0BATEIbCKON JIEATEIIBHOCTU C UCIOJIb30BAaHUEM IU(PPOBBIX
U3MEPUTENIbHBIX YCTPONCTB U J1a00paTOpHOro OOOpYHOBaHUS;
c(OPMHPOBAHHOCTh NPEACTABICHUH O METOAaX IOJIyYeHHs
HAYYHBIX aCTPOHOMHYECKUX 3HAHHA.
OK 07. CopeiictBoBarh | JIMUHOCTHBIE pe3ynbTaThl JOJKHBI oTpaxarb B uyactu | [IP6 8. CdopmupoBaHHOCTE yMEHHSI NPUMEHSTH MOJIYyYEHHbIE
COXPaHEHHUIO HKOJIOTMYECKOTO BOCIIUTAHUS: 3HaHUS JUISI OOBSACHEHHs YCJIOBUM TNPOTEKAHUS (PUIUUECKUX
OKpy’Karomen cpensl, | -  chHOPMHPOBAHHOCTH  JKOJIOTUYECKOH  KYJIBTYpBI, | SBJICHUH B MPUPOJE W JUIA NMPHHATHS MPAKTUYECKUX PEIICHUH B
pecypcocOepexeHuto, NOHMMAaHNE BIIUSTHUS COLIMAIbHO-OKOHOMHYECKUX | IOBCEAHEBHOM JKM3HU Ui oOecreueHus Oe30MacHOCTH IpH
OPUMEHSTh 3HaHUS 00 | MPOLeCCOB HAa COCTOSIHUE MPHUPOAHONM M coluaidbHOW | oOpalieHHn ¢  OBITOBBIMH  NpHOOpaMH U TEXHHYECKHMU
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U3MCHCHUU

[810)70500050000¢

KIIuMaTa,
OEepEKITUBOTO

MIPOU3BO/ICTBA,
3¢ PeKTUBHO ACHCTBOBATH

B
CUTyallusax

YpEe3BbIYANHBIX

cpensl, OCO3HaHUe r7100aJIBHOTO Xapakrepa
9KOJIOTUYECKUX MPOoOdIIeM;

- IUIAHUPOBAHME U  OCYLICCTBICHUE JEHUCTBUM B
OKpYXKaloIlled Cpele Ha OCHOBE 3HAHUA  LeJeH
YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA;

- AKTMBHOE HEINPUATHE JEUCTBUN, NPHUHOCAIIMX BpEX
OKpY>Karollel cpelie.

YCTPOMCTBAMH, COXpPAaHEHHS 3JI0POBbSI U COOJIIOJCHHUS HOPM
HKOJIOTHYECKOTO IIOBEIEHUS B OKPYKAIOLIEH cpele; NOHMMaHHE
HEOO0XOIUMOCTH MPUMEHEHUS TOCTUKECHUN (PU3UKU U TEXHOJOTHIMA
JUISL PALIMOHAIIBHOTO IIPUPOOINIOIB30BAHMS.

HK4 1.2 HpOBOI[I/ITB TCXHHUYCCKOC 06CJ'Iy>KI/IBaHI/IC U PEMOHT KCJIC3HOAOPOKHOI'0 IMOABHUIXHOI'O COCTaBa B COOTBETCTBUU C Tpe6OBaHI/I${MI/I TCXHOJIOIMYCCKUX

POIIECCOB;

I1K 3.2 Pa3pabarbiBaTh TEXHOJIOIMYECKHE MPOLIECCHl HA PEMOHT OTIENIBHBIX JeTajieid M Y3JIOB XKeJIe3HOIOPOKHOIO MOABHKHOIO COCTaBa B COOTBETCTBUU C
HOPMAaTHBHOM JTOKYMEHTAlHEH.

4 N .
VkazpBarorcs I1K, ameMeHTHI KOTOPBIX (DOpMHUpPYET NPHUKIATHONH MOAYNIE (MpOoheCCHOHAIHHO OPHUEHTHUPOBAHHOE cojnepkanne) B coorBercTBHM ¢ PI'OC peammsyemoit
npodeccun/cnennansHocty CIIO.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO#l padoThl

Bua yueOHo# padoThl O0bem B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 144
OCHOBHOE coep:Kanue’ 95
B T.4..

TEOPETHYECKOE 00yUeHHe 53
IIPAKTUYECKHUE 3aHSATH 16
n1ab0opaTOpHBIEC 3aHATHUS 26
8 mM.4. NPopheccUOHANbHO OPUEHMUPOBAHHOE CcodepIicanue (codepiicanue 32
NPUKIAOH020 MOOYIA)°

CamocrosiTesibHas pa6oTa 00yyarierocs 19
IlpomexkyTOUHAsA aTTecTANMA (IK3aMeH)’ 30

® OcnosHoe coJiep)kaHKe BKITIOYACT COZEPXKATENIbHBIE JIMHUM 110 ydyeOHoMY npeaMery «®Pusnkay» (6a30BbIH ypOBEHB)
denepanpHOll 00pazoBaTENLHON POrpaMMBI CPEJHEro 00IIero 00pa3oBaHMsl, yTBEPKICHHON MprUKa3oM MUHHCTEpCTBA
npocsemenus Poccuiickoit @enepanun ot 18 mas 2023 r. N 371 (B pegaxkuuu Ilpukaza Munnpocsemenust Poccun ot
9 okTs0pst 2024 . N 704).

6 IIpodeccronanbHO OPUEHTUPOBAHHOE COAEP KAHHUE PACIIPEICTICHO 0 pa3zenaM (TeMam).

7 o
@dopMa NPOMEXKYTOUHOM aTTeCTallMd U KOJIMYECTBO 4YacOB, OTBOJUMBIX Ha €€ MPOBEIEHHE, PErIaMEHTHPYIOTCS

yue6HbIM tutanom OIT CIIO.
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2.2. TemaTuyeckuii NJIaH u cojep:kanue yueonoro npeamera OYIL.11 ®uszuka

®opmupyemMbie 0011IHE

H g | O0bem
aMMeHOBaHHe Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPOo¢ecCHOHAILHO OPHEHTHPOBAHHOE)®, 4ACOB "
pa3esioB U TeM Ja0opaTopHble U MPAKTUYECKNE 3AHATHS, IPUKJIATHOH MOAYJIb (PU HAJIMYMH) npodeccuoHaIbHbIE
KOMIIeTeHIIHH
1 2 3 4
1 cemecmp

Paznen 1. ®u3uka M MeTO/1bI HAYYHOTO O3HAHUS 3

Tema 1.1. BBenenue Coaepixanue yueOHOTro MaTepuaJa:
Odusuka - Hayka o mpupoae. Hayunele MeTombl MO3HAHHS OKpykaromero mupa. Ponb
JKCIIEPUMEHTa M TEOpUU B IIPOLECCE IMO3HAHUS MPHUPOAbI. ODKCHEPUMEHT B (U3HKE.
MonenupoBanue Gpu3ndeckux sABIeHUN U nporeccoB. Hayunsie runote3bl. @uznyueckue 3aKOHbI 2 OK 03
U Teopuu. ['paHUIBl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHIMI coorBercTBHs. Ponb u OK 05
MecTo (pu3uku B (POPMUPOBAHUU COBPEMEHHOM HAay4yHOH KapTHHBI MUpPA, B MPAKTUYECKOM
NeITeIbHOCTH JII0IEH
CamocrosiTesibHast padoTa odyuarommxcs Nel 1
3anosiHeHue Tabauibl «MeTo bl HAYYHOT'O TIO3HAHMS

Pa3nes 2. Mexanuka 21

Tema 2.1. Kunemaruka Coaepsxanue yueOHOro MmaTepmuasa:
Mexanunyeckoe naBmwkeHne. OTHOCUTEIBHOCTh MEXaHMUeCcKoro ABMkeHus. CucremMa oTcyeTa. OK 01
Tpaextopust. Ilepememienue, ckopocTh (CpeiHsss CKOPOCTb, MTIHOBEHHas CKOpPOCTb) U OK 02
YCKOpEHHE MaTepUualbHOM TOYKHM, MX NPOEKIUU HAa OCH CUCTeMbl KoopauHat. CioxkeHue OK 04
NEPEMEIIEHUI U CIIOXKEHHE CKopocTed. PaBHOMEpHOE M paBHOYCKOPEHHOE MNPSMOJIMHEHHOE 3 OK 05
nBukeHue. ['paduku 3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHMsI, ITyTU U TepeMeIleHUs OK 07

MaTepuaabHOW TOYKH OT BpeMeHU. CBOOOAHOE mMajieHue. YCKOpEeHHEe CBOOOJHOTO MaaeHUS.
KpuBonunerinoe nBrxeHue. J[BUKeHHE MAaTepHAIbHON TOYKH MO OKPYXHOCTH C MOCTOSTHHOM
10 MOJYJIO CKOPOCTBIO. YTIJIOBas CKOPOCThb, JIMHEHMHAas CKOpocThb. llepmon um wyacrora

8 O6pasoBarenbHas OpraHU3alys BIIPABE CAMOCTOATENLHO ONPEIENATh MOCIEI0BATELHOCT U3yUYEHHs PA3JeNoB U TEM, BXOAALIMX B HUX, @ TAKXKE NEPEPACTIPENENATh KOJUYECTBO
4acoB JJIsl OCBOCHHsI OOyYaloUIMMHCS Y4eOHOro Marepuajia, C y4eTOM JIOTHMKH (OPMUPOBAHUS MPEJAMETHBIX PE3YJIbTATOB, OOLIMX W NPOPECCHOHATIBHBIX KOMIETEHIINH,
MEXIIPEIMETHBIX CBSI3€H ¢ APYIrMMH y4eOHBIMU AUCIUILIMHAMHU 00Ie00pa3oBaTeIbHOTO U 00IIepoheCCHOHAIBHOTO NHUKIIOB yuebnoro miana OIT CIIO.
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oOpamenusi. LleHTpocTpeMuTenbHOe ycKopeHUe. Texnuueckue ycmpoucmeda u npakmuieckoe
npuMeneHue: CnuooMemp, 08UNCEHUE CHAPAO008, yennvle U pemeHHble nepedaiu ™

IIpakTuyeckoe 3ansiTue Nel
W3ydenne nBuxeHus Teaa, OPOIMICHHOTO TOPH30HTAIBHO

CamocTrosiTesibHasi padoTa o0yuarommxcs Ne2
3amonnenne Tabmuubl  «lIpsMonMHENHOE pPAaBHOMEPHOE JBWKCHHE U MPSMOJIMHEHHOE
PaBHOYCKOPEHHOE JIBUYKEHUE

Tema 2.2. Iunamuxa

Coaeprxanue yueOHOro MaTepuaJa:

[Ipunuun otHocurenvHocTH ['anmmnes. IlepBbiil 3akoH HproToHa. MHepuuaibHble CHUCTEMBI
orcuera. Macca Tema. Cuna. Ilpunnun cyneprio3unmu cui. Bropoit 3akon HerooToHa miis
MaTepuaIbHOM TOUKH B MHepHuanbHOU cucteme orcuera (MCO). Tperuii 3akon HetoToHa 11t
MaTepUaIbHBIX TOYEK. 3aKOH BCeMHUpHOTO TAroTeHus. Cwuia Tsokectu. [lepBas xocmuueckas
ckopocth. Cuia ympyroctu. 3akoH ['yka. Bec tema. Tpenume. Buasl Tpenust (moxos,
CKoJIb)keHus, kKaueHust). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHUSI
nokosi. Koapduument tpenus. Cuna cOnpoTUBIECHUS MPU JIBUKEHUHM Tella B KHUAKOCTU WIH
rase. [locTynarenbHoe U BpaliateslbHOE JBUYKEHHUE a0COJIIOTHO TBEPJOTO Teia. MOMEHT CHIIBI
OTHOCUTENBHO ocu BpamieHus. Ilneuo cunbl. YcnoBus paBHoBecus TBepaoro tena B MCO.
Texuuueckue ycmpoucmea U NpaKmMuyeckoe NpuMeHeHue: NOOWUNHUKU,  OBUICEHUE
UCKYCCMBEHHbIX CNYMHUKO08 ™

IMpakTHyeckoe 3ansaTHe Ne2
W3ydenne nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH MOJ IEHCTBUEM HECKOIBKHUX CHII

JlabopaTopnasi paGora Nel
HccnenoBanue yciaoBHi paBHOBECHS TBEPJOIO TeJa, UMEIOIIEr0 OCh BPALICHHUS

CamocrosiTesibHas padora o0y4yarommxcst Ne3
3amnonuenne Tadauiel «CHIbl B JUHAMUAKE)

Tema 2.3. 3aKOHBI
COXpaHEeHHs B
MeXaHUuKe

Coaeprxanue yueOHOro MmaTepuaJa:

Mexannueckasi pabota u MomHocTh. Kunernueckas sueprus. [lorenuunanbHast sHeprus. 3akoH
COXpaHEHMs MEXaHUYeCKOi sHepruu. Pabora cuibl TsDKECTH U cuibl ynpyroctu. [lpumenenue
3aKOHOB coxpaHeHMs. lcronb3oBaHHe 3aKOHOB MEXaHUKU Ui OOBSACHEHUS JBUKCHHS
HEOECHBIX Tel M JUIs pa3BUTHUS KOCMUYECKMX WCCIEAOBAaHMM, T'paHHUIBl MPUMEHUMOCTH
KJIacCCMYeCKOM MexaHMKu. VMmynbc MaTepuaabHOM TOYKHM (Tesa), CHCTEMbl MaTepuaibHBIX
ToueK. VIMIysibec Cuilbl M M3MEHEHHME MMITyJIbca Tesla. 3akoH coxpaHeHus umnyiasca B MCO.
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PeaktuBHoe nBmxeHue. PabGora cunbsl. MomHocts cuibl.  Kunermueckas  sHeprus
MaTepuaabHOi TOuku. Teopema 00 M3MEHEHMM KHHeTHYecKoW nHHepruu. lloreHuumanbHas
sHeprus. lloreHumanbHas »Heprus ymnpyro aeGopMupoBaHHON mnpyxuHbl. [loTeHuumanbHas
SHEprus Tena BOJM3H NOBEPXHOCTH 3emiu. [loTeHnnanbHble U HENOTEHIMAIbHbIE CUIIbl. CBSA3b
pabOThl HEMOTEHUMAIBHBIX CHJI C U3MEHEHHEM MEXaHHMYECKOM SHEPrMu CHUCTEMbI Tel. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPIuU. Ynpyeue u neynpyaue cmoikHogeHus ™

IIpakTu4yeckoe 3ansitue Ne3

TexHudeckue yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHME: BOJOMET, KOIep, NPYKHUHHBIA 2
IIUCTOJIET, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB U PaKeT
JlaGopaTopHas padora Ne2 5
HccnenoBanue cBs3M pabOThl CUIIbI C U3MEHEHHEM MEXaHUYEeCKON SHEpruu Tena
CamocrosiTesibHas paGora odyuarommxcs Ned 1
Penrtenne 3agau
Pa3nen 3. MoJiekyasipnasi Gu3uka u TepMOAUHAMHKA 21
Tema 3.1. OcHoBbl | Conepxxanue y4eOHOro MaTepuasa:
MOJIEKYJISIPHO- OCHOBHbBIE TOJIOKEHHUSI MOJEKYISIPHO-KMHETUUYECKOM TEOpUHM M MX OIBITHOE OOOCHOBAHHE.
KHHETHYECKOH Teopuu BbpoynoBckoe nBwxkenue. Juddysus. Xapakrep ABMKEHHS M B3aUMOJEWUCTBUS YaCTHIL
BemiecTBa. MoJienu CTpOeHHsl Ta30B, JKUJKOCTEH M TBEpPAbIX Ted U OOBACHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3THUX Mojened. Macca u pasmepsl Mosiekysd. KosmuecTBo BeliecTBa.
Ilocrosnnas ABoragpo. TemnoBoe paBHoBecue. Temmneparypa u ee usmepenue. Illkana OK 01
temneparyp Llenbcus. Monens wupeanbHoro raza. OCHOBHOE YypaBHEHUE MOJEKYJISPHO- 3 OK 02
KUHETHYECKOW TEOpUM HJIeabHOro ras3a. AOCONOTHas TeMmiepaTypa Kak Mepa cpeaHei OK 03
KWHETHUYECKON JHEPIHMu TEIJIOBOTO ABMKEHUs yactull rasa. Illkama temnepatyp KenbBuna. OK 04
I'a3oBble 3akoHBl. YpaBHeHHe MenneneeBa-Knanelipona. 3akon lanpToHa. M3omponecchl B OK 05
uJealbHOM Tra3e C TIOCTOSIHHBIM KOJMYEeCTBOM BelecTBa. ['paduueckoe mnpencraBieHue OK 07
M30MPOLIECCOB: H30TepMa, M30Xopa, Hu3o0apa. Texnuueckue ycmpoucmea u HpPaAKmMuyecKoe
npumenenue: mepmomemp, bapomemp*
IIpakTnyeckoe 3ansaTne Ned 1
M3MepeHne macchl BO3/1yXa B KJJACCHOM KOMHATe
JlaGopaTopHas padora Ne3 2
W3ydenue nzobapHoro npoiecca
CamocrosiTesibHas padora o0y4yarommxcs NeS 1
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3anongHenue Tadbauibl «M3omporecchiy

Tema 3.2. OcHOBBI
TePMOAMHAMUKH

Coaepixanue yueOHOro MaTepuaJa:

Buytpennss sueprus. Pabota u Tennonepenayda. KosindyectBo TenaoTel. Y paBHEHUE TEIJIOBOIO
Oamanca. IlepBoe Hawyamo TepMoAMHAMUKU. AjauabatHelii mpouecc. Bropoe Hawano
tepmoguHamuku. Temnossle pasurarenu. KIIJ[ Ttemnosoro psurarens. OxpaHa NIpUPOIBI.
TepmoauHaMuueckass cucTteMa. BHYTpEHHSS OJHEpPrus TEPMOAMHAMUYECKOM CUCTEMBI U
crnocoObl ee u3MeHeHus. KonuuecTBo TeruoTsl U paboTa. BHYTpeHHss sHEprust 0lHOATOMHOTO
HJealbHOrO rasza. Buael Teruionepenadyu: TEIJIONPOBOAHOCTb, KOHBEKIUSA, H3JIy4CHHE.
VYnenbHas TEmI0eMKOCTh BemiecTBa. KonndecTBo TemnoTsl npu Teruionepenaude. I[lonsrue o6
anunabatHoM mnpouecce. IlepBblii 3akoH TepMoauHaMuKU. lIpuMeHeHHe IEepBOro 3aKoHa
TEPMOJMHAMUKH K M3ompoueccaM. I'papuueckas untepnperanus padoTsl raza. Bropoil 3akoH
tepmoauHamMuku. HeoOpatumocTs mpoueccoB B mnpupoze. TeroBble MamuHbl. [IpuHIMIBL
NelcTBUs TerIoBbIX MamKH. [IpeoOpa3oBanus 3Hepruu B TEIIOBbIX MamuHax. Kosgduiuenrt
MOJIE3HOTO JIeHcTBUA TeruioBoi MammHbl. [lukn KapHo u ero kosduuueHT moae3HOro
JNeUcTBUS. ODKOJIOTMYECKHE MpOOJIeMbl TEIJIOIHEPreTUKu. Texuuueckue ycmpoticmeéa u
npakmuyeckoe NpuMeHenue: O08u2amenb 6HYMPEHHe20 C20paHus, Obimoeou X0JI00UTbHUK,
KOHOuyuouep *

JlaGopaTopHas padora Ned
W3mepenue yaenbsHOM TenI0eMKOCTH

CamocrosiTesibHast paboTa odyuarommxcs Ne6
Pemenue 3amau

Tema 3.3. ArperarHble
COCTOSIHUSI BellecTBa M
¢aszoBbie nepexoanbl

Coaep:xanue yueOHOro MaTepuaJa:

[TapooOpa3zoBanue u KoHneHcauus. Mcnapenue u kureHue. AOCOIIOTHAas M OTHOCHUTENIbHAsS
BJIQXKHOCTh BO31yxa. HackieHHslil map. YenbHas TemaoTra mapooOpa3oBaHUs. 3aBUCUMOCTb
TeMIepaTypbl KUIIEHUs OT JaBieHus. TBepaoe Teno. Kpucrammmueckue u amopgHble Tena.
AHuzorponusi cBoHMCTB KpucTayuioB. JKunkue kpuctaiuibl. CoBpeMEHHBIE MaTepHalbl.
[InaBneHne W KpucTajuM3auus. YJenbHas Teriora miasineHus. Cybmumauus. Ypasnenue
menioeo2o bananca™

IIpakTnyeckoe 3ansaTue NeS

Texnuueckue ycmpoticmea U NpaKmuyeckoe npumMeHeHue. 2uspomemp U HCUXpomemp,
Kanopumemp,  MeXHONO2UU  NONYYEHUs  COBPEMEHHbIX — MAmepuanos, 6 mMOM  YUCie
HAHOMAMepuanos, U HaHOMexXHOIOSUU™
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JladopaTopHas padora NeS

Onpenenenye BIaXKHOCTH BO3AyXa 2
CamocrosiTesqibHast padoTa odyuarommuxcst Ne7 1
3anonHeHne TaOIUIBl «ATPEraTHbIe COCTOSHHSI BEIIECTBAY
Pa3nen 4. DjeKTpoAMHAMUKA 25
Tema 4.1. | Conep:xkanue y4eOHOr0 MaTepuasia:
DJIeKTPOCTATHKA OnekTpu3anus Tell. JNeKTpudeckuid 3apsaa. /[[Ba Buaa snexkrpuyeckux 3apsaos. [IpoBoaHukw,
TUDJICKTPUKA W TOJYNPOBOJHUKH. 3aKOH  COXpPAHEHHUS  JJICKTPUYECKOTO  3apsija.
BzaumopeiictBue 3apsanoB. 3akon Kymnona. TodeuHslil anekTpudeckuil 3apsa. DIEKTPUUECKOE
nosie. HanpspkeHHOCTD aiekTpudeckoro nodist. [I[puHmum cynepno3uuun 3JMeKTPUIECKUX MoJeH. 3
JIuHMKM HampsDKEHHOCTH AJIEKTPUYECKOro mojis. Pabora cui S1eKTpOCTaTHUECKOTo TMOJs.
[Totentnman. Pasnocts morennumanoB. [IpoBOAHMKKM M TUANEKTPUKUA B DIEKTPOCTATHYECKOM
nonie. Jlusnekrpudeckas MPOHUIIAEMOCTh. DJIEKTPOEMKOCTh. KoHaeHcaTtop. DIeKTpOeMKOCTb
TIJIOCKOTO KOHJIECHCATOPA. DHEepeUsi 3apANCEHH020 KOHOeHcamopa ™
IIpakTuyeckoe 3ansaTue Ne6 OK 01
Texuuueckue ycmpoucmeéa U HNpaAKMUYecKoe npumMeHenue: 2J1eKmpOCKon, 21eKmpomemp, 1 OK 02
sekmpocmamuieckas — 3auuma, 3azemnenue  1eKMponpudopos, KOHOeHcamop™, OK 03
KOMMPOBAJBHBIN anmapar, CTpyHHBIN IPUHTEP OK 04
CamocrosiTesbHas padora Ne§ 2 OK 05
Pemenue 3amau OK 07
Tema 4.2. Iocrosinubiii | Cogep:xxkanue yueOHOro MaTepuaJia: [IK 1.2
JJIeKTPUYECKHI TOK. | DIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBaHMS JIEKTPUUECKOro Toka. Mcrounuku toka. Cuna TIK 3.2
Toxkm B  pazauubix | Toka. [loctosHubii TOk. Hanpspkenme. 3akoH Owma [uist ydyacTka LEeNH. OJIEKTPUUECKOE '
cpeaax CONPOTHUBIICHUE. YIeTbHOE CONPOTUBIIEHHE BemiecTBa. llocienoBarenbHoe, MapamienbHOE,
CMEIIaHHOE COEIMHEeHHE MPOBOAHUKOB. PaboTa snexkTpuyeckoro toka. 3akoH [[xoymsa-Jlenna.
MOMHOCTD 3JIEKTPUUYECKOTO0 TOKa. DJIEKTPOABMXKYIIAS CHUJIA U BHYTPEHHEE COINPOTUBJICHUE 4

WCTOYHMKA TOKa. 3akoH Oma I TONMHOW (3aMKHYTOM) siekTpuyeckod menu. KopoTkoe
3aMbIKaHUE. DJIEKTPOHHAs MPOBOJUMOCTb TBEPABIX METAJJIOB. 3aBUCUMOCTH COIPOTUBIIECHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOIUMOCTh. DJIEKTPUYECKUI TOK B BakyyMe. CBolcTBa
JIeKTPOHHBIX My4ykoB. IlomynpoBoguuku. CoOcTBEHHass W INpPHUMECHas IPOBOJUMOCTh
moTynpoBoTHUKOB. CBoMCTBa p-N-niepexona. lonynposoonuxosvie npudopvi. Inekmpudeckuil
MOK 8 pacmeopax U pacniaéax 3ieKmpoiumos. DNeKmporumuieckas OucCoyuayusl.
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Onekmponus. Inexkmpudeckuu mox 6 e2aszax. CamocmosmenbHblil U HeCcamoCmosmenbHbull
paspso. Moanus. Ilhasma™

IIpakTn4yeckoe 3ansitue Ne7
Texnuueckue ycmpoucmea u NpaKmuieckoe npuMeHeHue: amMnepmemp, 60IbMMemp, peocmam,

unaykuuu @apanes. BuxpeBoe sieKTpuueckoe moje. DIEKTPOABUKYILAs CHIa UHAYKIUU B
MIPOBOJIHUKE, JIBIDKYIIEMCS TIOCTYNATEIHHO B OHOPOIHOM MarHuTHOM mone. [Ipasuio Jlenma.

UCMOYHUKU MOKA, 21eKmpoHazpesamelibHble Npubopul, 31eKmpooceemumernvhvlie npubopul, 1
mepmomemp  CONPOMUGIEHUs,  BAKYYMHbINL ~ OUOO,  MEPMUCMOpbL U (homope3ucmopul,
NOTYNPOBOOHUKOBBIU OUOO, 2ATbBAHUKA™
JlabopaTopHas padora Ne6
N3yueHne cMemaHHOTO COEIMHEHHS PE3UCTOPOB 4
JlabopaTopnas padora Ne7
W3mepenne 3JeKTpoABMKYIIEN CHUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS
IIpomeskyTounasi arrecTanus (1nddepeHIMPOBAHHDIN 324€T)
| cemecTp:
MaKCHMAJbHAs HArpy3Ka: 60
o0s13aTeJIbHAsI HAIPY3Ka: o1
JEeKIUH: 29
NPaKTHYeCKUE 3aHIATHUS: 8
JabopaTopHbie padoThbI: 14
CaMoCTOsITeILHasi padoTa 9
2 cemecmp
Tema 4.3. MarnutHoe | Conep:kanue yueOHOro MaTepuasa:
noJe. [TocrossHHBIE MarHuThHL. B3auMoAelCcTBUE MOCTOSAHHBIX MAarHuTOB. MarnuTtHoe nojie. Bektop OK 01
DJIeKTPOMarHuTHast MarHuTHOM WHAYKIUHU. lIpyUHIMO Cyneprno3uiuy MarHUTHBIX ToJjied. JIMHUM MarHuTHOU OK 02
HHIYKITUSI uHAyKMd. KapTuHa JUHUM MarHUTHOM MHIYKUIMH TIOJISI TIOCTOSTHHBIX MAarHWTOB. MarHutHoe OK 03
1oJie MPOBOJAHUKA ¢ TOKOM. KapThHa NTMHMNA MHIYKIWA MAarHUTHOTO TMOJS JJIMHHOTO MPSMOTO OK 04
MMPOBOJIHMKA W 3aMKHYTOTO KOJIBIICBOTO TMPOBOAHHMKA, KaTymKud ¢ TOokoM. OmbIT Dpcrena. OK 05
B3aumopeiictBue nmpoBogHUKOB ¢ TokoMm. Cuiia Ammepa, ee Moaynb U HampaBiaeHue. Cuna 3 OK 06
JlopeHnia, ee MOaynbp W HampaBiieHHe. J[BrKeHHE 3apsDKCHHOW YacTHI[BI B OJHOPOTHOM OK 07
MarHuTHOM Tone. PaGorta cunbl Jlopenna. SIBneHue snmeKTpoMarHUTHOW WHAYKIuH. [loTok K 1.2
BEKTOpPAa MarHUTHON WHAYKIIMHU. DJIEKTPOABIKYIIAS CHJIa MHAYKITUU. 3aKOH JIEKTPOMarHUTHOM K 3:1
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I/IHIIYKTI/IBHOCTB. SIBenue CAMOUHAYKIIUH. :‘)J'ICKTI)OIIBI/DK}’H_[aH Chjia CaMOMHIAYKIIHUH. 9H€p2uﬂ
MACHUMHO20 NOJIsl KamywKuUu ¢ mOKOM. 9ﬂ€KH1pOMGZHMH1HO€ none*

IIpakTn4yeckoe 3ansitue Ne§
Texnuueckue  ycmpoticmea U — NpAKMUYecKoe  NPUMEHEHUe.  NOCMOSHHble — MACHUMDbI,

LEKMPOMACHUMBL, 3NIeKMPOOSULAMENb, YCKOPUMENU NeMEeHMapHbIX Yyacmuy™, UHIYKIUOHHAS !
TeyYb
JlaGoparopHasi padora Ne§
HccnenoBanue 1eiCTBUS TOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM 4
JlabopaTopHas padora Ne9
W3yuenue siBeHNs 3J€KTPOMarHUTHOW MHIYKIUHU
CamocrosiTesbHas padoTa o0yuarmuxcs Ne9 2
Pemenue 3anau

Pa3nen 5. Kosiebanusi 1 BOJIHBI 23

Tema 5.1. Mexannueckue | Cogep:xxkanue yueOHOro MmaTepuaJia:

u  ajaektpomaruuTHble | KonebarenbHas cucrema. CBoOOAHBIE MeEXaHWYeCKUE KojebaHus. ["apmoHnueckue konebaHusl.

KoJIe0aHus [lepuon, vacrora, ammuutyna U (asza kosneOanuil. [IpyxuHHBIH MasTHUK. MaremaTudyecKkuit
MasiTHUK. Y paBHEHHE rapMOHUYECKUX KoneOaHuil. [IpeBpaiienne s3Hepruu npu rapMOHUUYECKUX
konebanusax. KonebarenbHblli KOHTYp. CBOOOJHBIE 3JIEKTPOMarHUTHbIE KoJeOaHUS B
UJealbHOM  KojebaTelnbHOM  KOHType.  AHalorus  MeXIy  MEXaHWYeCKUMU U OK 01
JIEKTPOMArHuTHBIMU  KojeOanusiMu. Popmyna TomcoHa. 3akOH COXpaHEHUS SHEPrUU B 5 OK 02
uaealbHOM KojeOarenbHOM KoOHType. IlpeacraBieHune o 3aTyXamMX  KOJEOAHHUSAX. OK 04
BeiHyX1eHHbIe MexaHuuyeckue KoseOaHus. Pe3oHaHc. BBIHYXIEHHBIE 3JIEKTPOMAarHUTHBIC OK 05
kosieOanus. [lepemennblil Tok. CHHycOMIaIbHBIA MTEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO OK 06
TOKa. AMIUTUTYAHOE U JIeHCTBYIOIIEee 3HAUEHHE CHJIBl TOKAa M HampsbkeHus. TpaHcdopmarop. OK 07
[Ipou3BocTBO, Nepenaya U NOoTpedIeHUE dIEKTPUUECKON dHEPIrun. JKono2uieckue pucku npu K 1.2
npouszeoocmee  dnekmpuieckou dHepeuu. Kynomypa ucnonvszoeanus anekmposnepeuu 8 K 3'2
Nno8ceOHesHOU dHcusHU ™ '
IIpakTnyeckoe 3ansaTne Ne9
Texnuueckue ycmpoticmeéa u NpAKMUYecKoe NPUMEHEHUe: SNEeKMPUYECKULl 360HOK, 2eHepamop 1
nepemMenHo20 MoKa, TUHUU d1eKkmponepeoay™
JlaGoparopuas padora Nel( 5

HccnegoBanue INEPEMCHHOT'O TOKAa B ICIH M3 MOCICAOBATCIBHO COCIMHCHHBIX KOHICHCATOPA,
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KaTYIIKH U Pe3UcTopa

CamocrosiTesibHast padora odyuarommxcs Nel0
Pemrenue 3amau

Tema 5.2. Mexannueckue
"u 3JIEKTPOMATHUTHbBIE
BOJIHBI

Conep:xanue yueOHOro MaTepuasa:

MexaHuueckrue BOJHBI, yclIoBUsi pacnpocTtpanenus. [lepuon. CkopocTh pacnpocTpaHeHHs U
JuiHa BOJNHBL [lomepedynple W MPONOJIbHBIE BOJHBL MHTepdhepeHmmss W audpaxius
MexXaHW4YeCcKux BOJIH. 3ByK. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.
DONeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3Jy4CHHUs] DJEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BektopoB E, B, v B anekrpomarHutHoi BosHe. CBOHCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpaXXCHUE, MpeJIOMIICHUE, ToJspu3anus, audpakmus, wuHTepdepernus. CKOpoCcTh
ANEeKTpOMarHuTHeIX BoJH. [lIkana snekTpomMarHuTHBIX BOJH. [IpMeHeHHe 3J1eKTpOMAarHUTHBIX
BOJH B TEeXHMKE u ObITy. I[IpUHIMOBI paguocBs3W U TeleBUACHHS. Pamuonokarus.
Dnekmpomaznumnoe 3a2ps3Herue oKkpyxcarouerl cpeowvl

IIpakTnyeckoe 3ansaTue Nel0
Texnuueckue ycmpoucmeéa U NpAKMUYECKOe NpUMeHeHue: MY3bIKaIbHbIE HHCTPYMEHTHI,
VIbMPA3EYKOBAsL OUASHOCMUKA 6 MeXHUKe* W MEIUIMHE, paaap, PaauoNpHEMHHUK, TEIEBHU30D,
anteHHa, tenedon, CBU-neun

CamocrosiTesibHas padora odyuarommxces Nell
CocraBneHue mioccapusi ¢ ONpeleNeHUs MU Mo TeMe «MeXaHHMYeCKHe M JIEKTPOMArHUTHbIE
BOJTHBI»

Tema 5.3. OnTuka

Conep:xanue yueOHOro MaTepuaJa:

I'eomerpuueckas ontuka. IIpsimonuHeliHOe paclipocTpaHEHHUE CBETa B OJHOPOAHOU cpene. Jlyu
cBera. Toueunslil HCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue
n300pakeHU B TUIOCKOM 3epkaine. [Ipemomienue cBera. 3akOHBI MPEIOMIICHHS CBeTa.
AOCoIOTHBIN ToKa3arens npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIit yron
MIOJIHOTO BHYTpeHHero otpaxkeHus. Jucmnepcusi cBera. CloxkHbIN coctaB O6emoro cBeta. LIBer.
Cobuparomnue u paccerBaromue TuH3bI. ToHKas nuH3a. DOKYCHOE PACCTOSHUE U OMTHYECKas
ciiia ToHKOM nuH3bL [locTpoeHune m300pakeHUi B COOMpPAIOIIMX W PACCEUBAIOIIMX JIMH3aX.
dopmysia TOHKOW JMH3BL. YBEIWYEHHE, JaBaemMoe JMH30M. Ilpenensl npumMeHHUMOCTH
reoMeTpuueckod onTuku. BomHoBas ontuka. MaTepdepennms cBera. KorepeHTHbIE
WUCTOYHUKU. YCJIOBUSA HAONIOJCHHUS MAaKCUMYMOB W MHHHUMYMOB B WHTep(EpEeHIIMOHHOMN

KapTUHE OT JABYX CHMH(A3HBIX KOIePEHTHBIX UCTOYHHMKOB. Judpakuus ceera. Judpakunonnas

21




peuieTka. YciaoBUe HaONIOACHUS TJIaBHBIX MAKCUMYMOB IpPH IMaJ€HUU MOHOXPOMATHUECKOTO
cBeTa Ha TU(PAKIUOHHYIO pemeTKy. [lonapuzayus ceema™

IIpakTuyeckoe 3anaTue Nell
Texnuueckue ycmpoucmea u npaKmuyeckoe HpuMeHeHue: OYKH, Jjyna, (oToamnmapar,

MPOEKIIMOHHBINA ammapar, MHUKPOCKOIN, TEJECKOMN, B0J0KOHHAsA onmuka™, nudpakiMoHHas !
pelIeTKa, NoJasIpon
JlaGoparopHnasi padora Nell
Onpenenenue nokasaresst MPeIoMIICHUs CTEKIIa 4
JlaGopaTopHas padora Nel2
HccnenoBanue cBONCTB N300paKeHUH B JIMH3aX
Pa3nen 6. OCHOBBI ClIEMAJIbHON TEOPUH OTHOCUTEJIbHOCTH 3
Tema  6.1. OcHoBbl | Conepxxanue y4eOHOro MaTepuasa: OK 01
TeOpHH I'panunel NpUMEHUMOCTH KIIACCMYECKOM MexaHuku. llocTynaTel cHenuanbHOH TEOpUHU OK 02
OTHOCHTEJIbHOCTH OTHOCHTENBHOCTH! MHBAPHAHTHOCTh MOAYNS CKOPOCTH CBETa B Bakyyme, NpHHLWAN 9 OK 04
OTHOCHUTENbHOCTU DHHIITeHHa. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMe/UICHUE BPEMEHH U OK 05
COKpaIlleHHe JJIMHBI. DHEPIUs U UMITYJIbC PEIATHBUCTCKOM YacTHIbl. CBSA3b MAaCChl C SHEPTHEH OK 06
Y UMITYJIbCOM PEISITUBUCTCKOM YacTUIbl. DHEpPIrUs NOKOsl CBOOOJHON YaCTHIIbI OK 07
CamocrosiTesbHast padora o0yuarommxcs Nel2 1
Pemenne 3anau
Pasnen 7. KBantoBas pusuka 14
Tema 7.1. Duaementsl | Coaep:xkanue yueOHOro MaTepuaJia:
KBAaHTOBOWH ONTHKH ®otonbl. @opmyna [lnanka cBa3u sHepruu (OTOHA C €ro YacTOTOW. DHEpPrus U HUMITYJIbC
¢otona. OrtkpeiTe U wuccienoBanue ¢orodpdexra. Omnbitel A.I'. CroneroBa. 3aKOHBI OK 01
¢dorosddexra. YpaBuenue DiiHmreitHa a1 hororddexra. «KpacHas rpanuna» Gorosddexra. 2 OK 02
HNasnenue cBera. Omnwitel IILH. JleGeneBa. Xumuueckoe mAeiicTBUE cBeTa. Texuuueckue OK 04
ycmpoucmea U npakmuueckoe npumeneHue: Qomosnemenm, @Gomooamuux, COJNHEYHAs OK 05
bamapes, c6emoouoo™ OK 06
CamocTosiTe1bHasi padora Nel3 2 OK 07
Pemenue 3amau [IK 1.2
Tema 7.2. Crpoenne | Conep:kanue yueOHOro MaTepuaja: I1K 3.2
aroma Mopens atroma Tomcona. OmbiTel Pesepdopaa mo paccesnuto dactui. [lnanerapras mojmens 3

aToMa. HOCTy.IIaTBI Bopa. I/I3J'Iy‘-IeHI/Ie 1 TIOIJIOIICHUC (I)OTOHOB IIpu Iepexoac atomMa ¢ OAHOTO
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YPOBHSI 3HEpruu Ha Apyroil. Buael criekTpoB. CHekTp ypOBHEH HEPrUM aromMa BOJOPOJA.
BosiHoBble cBoiictBa wactul. Boanel e bpoinsg.  KoprycKyisspHO-BOJIHOBOM JyaJIM3M.
CrioHTaHHOE U BBIHYXKJEHHOE M3iaydeHue. {udpakius 31eKTpOHOB B KpUCTaLIax. Y CTPOICTBO
U TpuUHOMD paboThl Jazepa. Texnuyeckue YCMpoOUcmea U NPaAKMuyecKkoe npuMeHeHue:
CHEeKmMPAbHbILIL AHANU3 (CNeKMPOCKON), 1a3ep, K8AHMOBbIU KOMNblomep™

IIpakTnueckoe 3ansaTne Nel2
Hab6mronenue nuHeinyaToro criekTpa

Tema 7.3. AToMHOe PO

Coaepixanue yueOHOro MaTepuaJa:

OKCIEPUMEHTHI, J0Ka3bIBAIOLINE CIIOKHOCTh CTPOEHHUs siapa. OTKphITHE PaIHMOAKTUBHOCTH.
OmnpiTel Pezepdopa mo onpeaeneHnio cocTaBa panoakTHBHOTO u3mydeHus. CBoiicTBa anbgha-,
Oera-, ramMma-u3nydeHus. BiusHue paaMOaKTUBHOCTH Ha >KMBBIE OpraHu3Mbl. OTKpBITHE
nporoHa u Heurpona. Hykionnas wmopens siapa [eiizenOepra-MBanenko. 3apsig spa.
MaccoBoe uncino siapa. M3oronsl. Anbba-pacna. INeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacma.
'amma-uznyuenue. 3akoH paJuOaKTHBHOIO pacrajga. OHEprusi CBSI3M HYKJIOHOB B siJIpe.
SAnepubie cunbl. Jlepext maccsl sapa. SAnepHbie peakuuu. Jlenenue u cuHTe3 saep. SmpepHbii
peaktop. Tepmosinepusiii cunte3. I[IpoGnembl W TMEPCHEKTUBBI  SIEPHON DHEPTETHKU.
DKOJIOTMYECKUE aCMEKThl SIAEPHOM SHEPreTHKU. OJEMEHTapHble 4YacTHIbl. OTKphITHE
MO3UTPOHA. MeTo/1bl HAOMIOACHUSI U PETUCTPALIMU JIEMEHTapHbBIX yacTull. DyHIaMeHTaIbHbIE
B3anMoJieiicTBus. EquHCTBO (hr3nueckoit KapTuHBI MUpa

IIpakTnyeckoe 3ansaTue Nel3

HccnenoBanue TpeKoOB 4acTHUI] (110 TOTOBBIM (OTOrpadusiM).

IIpakTuyeckoe 3ansarTue Nel4

Texnuueckue ycmpoiicmea u npakmuieckoe npumerenue; 003umemp™, kamepa BunbcoHa, siiepHblit
peakTop, arToMHast 6omMOa

CamocrosiTe1bHast padora Nel4
Pemenne 3amau

Pa3zjien 8. D1eMeHThLI ACTPOHOMHUH U ACTPOPU3HKH

I~

Tema 8.1. DJeMeHTHI
aCTPOHOMHUH "
acTpopusuxku

Conep:xanue yueOHOro MaTepuasa:

Dtansl pa3BUTHS acTpoHOMUH. [[prKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTpOHOMUU. By
3Be3qHoro HeOa. CosBe3ausi, spKuUe 3Be3/bl, IJIAHETHl, UX BUAUMOE ABMXeHHe. ConHeyHas
cuctema. Ilmanersr 3emHOM Tpynmbl. [manersi-rurantel. Manbie Tena COJTHEYHOW CHCTEMBI.
Connne, ¢orocdhepa u armocdepa. Connednass akTuBHOCTh. Vcrounuk sHepruu ConHIA H

OK 01
OK 02
OK 03
OK 05
OK 07
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3B€3/1. 3BE31pl, MX OCHOBHBIC XapaKTepUCTUKH. JluarpamMma «CHEKTpajbHBIM Kilacc —
CBETHUMOCTB». 3B€3/1bl IJIABHOH NOCIIEA0BAaTENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl
3B€3/l TIJIaBHOM IIOCIENOBaTeIbHOCTH. BHyTpeHHee cTpoenue 3Be3n. CoBpeMEHHbIE
IIPEJICTABICHUSI O IMPOUCXOXKACHUM U 3Bosmonuu CojHIa M 3BE3/A. OTallbl JKU3HU 3BE3[.
Mueunsiii [1yts - Hama [Nanaktuka. CriupanbHas cTpykTypa ['anakTuku, pactpeaeneHue 3Be3],
raza u neuid. [lonoxxenne m nBmwxkenne Connua B [Mamaktuke. Tumbl ramaktuk. [lnockas u
chepuueckas noacuctemsl ["amaktuku. PanumoranakTuku u KBazapbl. UepHbIe JBIPBI B slIpax
ranakThK. Beenennas. Pacimpenne Beenennoii. 3akon Xa06ma. Pa3zoeranue ramaktuk. Teopus
Bonbmioro B3pbiBa. PenukroBoe m3myuenue. MacmtabHas  cTpykTypa  BceneHHoR.
Meraranaktuka. Hepenenusle npo06jieMbl aCTPOHOMHUH

JlaGoparopHnasi padora Nel3

HaGrotenne ocHOBHBIX co3Be3uii CeBEpHOTO MONyIMAPHS U IPKUX 3BE3]T 2
IIpomeskyTouyHas aTTecTanus (IK3aMeH) 30
Il cemecTp:
MaKCHMAJbHAs HArpy3Ka: 84
o0si3aTe/IbHAsI HATPY3Ka: 44
JEeKIUH: 24
NPaKTH4YeCKUe 3aHATHS: 8
J1abopaTopHbie padoThI: 12
CcaMoCTOsiTeIbHAsA padora: 10
NMPOMEKYTOYHAS ATTECTAIMS: 30
3a roa:
MAKCHMAJIbHAs HATPYy3Ka: 144
o0si3aTe/ibHAsI HATPY3Ka: 95
JICKIIH: 53
NMPaKTHYECKUE 3aHITHUSI: 16
J1abopaTopHbIe padoThl: 26
CaMoCTOsITeIbHAs padoTa: 19
NMPOMEKYTOYHAS ATTECTAIMS: 30

*
HpOd)eCCUOHCUZbHO OPpUEHMUPOBAHRHbLE DJIEMEHNTbL codepofcauuﬂ
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPE/IMETA

3.1. Tpe6oBaHHS K MUHUMAJILHOMY MATEPHAJIbLHO-TEXHHYECKOMY 00ecneyeHH o

B cootBercTBum ¢ TpeboBanmsimu ®I'OC COO k mMarepuaabHO-TEXHHYECKOMY 00€CTICUeHUTO
ydeOHOoro mpoiiecca 06a30BbIi YpOBEHb Kypca (M3MKH HAa YpOBHE CpEIHEro oOIero oOpa3oBaHUs
M3y4yaeTcss B YCIOBUAX KaOwHeTa ¢u3uku. B kabuHere GU3MKKM HMMEETCSs HEOO0X0IuMOoe
nabopaTtopHoe 00OpYJIOBaHKE JJIsi BBIMOJIHCHUS YKa3aHHBIX B pabodeil mporpamme MpakTUYECKUX
3aHATUA M J1a0OpaTOpHBIX pPabOT W JEMOHCTpAllOHHOE OOopynoBaHuE. JleMOHCTpallMOHHOE
obopynoBanue GOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MHUHUMAIBHON JOCTATOYHOCTH U
o0ecrieurBaeT MOCTAHOBKY MEPEUUCICHHBIX B pabodeil mporpamme KIFOYEBBIX JEMOHCTPALMMA IS
WCCJICTIOBAHMS M3y4aeMBIX SBIICHUI ¥ MPOIIECCOB, SIMITMPUICCKUX U (DYHIaAMEHTaTHHBIX 3aKOHOB, UX
TeXHUYeCKUx mnpumeHeHuil. JlaGopaTtopHoe oOopyaoBaHue sl Ja0OpPaTOpPHBIX paboT H
MPAKTUYECKUX 3aHATUH (POpMHpYeTCs B BHUJAC TEMAaTHYECKHMX KOMIUJICKTOB M OOECIICUMBACTCS B
pacuére OAHOrO KOMIUIEKTa Ha JBYX oOywaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOTO
000pyIOBaHUs IOCTPOCHBI HA KOMIUJICKCHOM MCIOJIb30BAHUN aHAJIOTOBBIX U ITU(QPOBBIX MPUOOPOB, a
TaK)K€ KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(POBBIX TaOOPATOPHUIA.

ObopynoBanue yueOHOT0 KaOUHETa:

- IOCA/I0YHBIE MECTa MO KOJUYECTBY 00YyUaIOUINXCS;

- pabouee MeCTO IpernoIaBaTers;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMITJICKT 3JIEKTPOHHBIX BHICOMATEPHAJIOB;

- 3a/1aHU U1 IPOBEPOUYHBIX PadoT;

- mpoeCCHOHATBEHO OPUCHTHPOBAHHBIC 3aJaHHS,

- MaTepHasl JUist mpoBeieHus JuddepeHIIMPOBAHHOTO 3a4eTa U SK3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEPCOHATILHBIN KOMITBIOTEP C JUIIEH3MOHHBIM ITPOrPAaMMHBIM 00ecIieueHUEeM;

- IPOEKTOP C IKPAHOM;

- 3amel  (OuOiMOTEKa, YMTAJBHBIA  3ad1 C  BBIXOJAOM B  HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIUOHHYIO C€Thb UHTEPHET).

ITpuMepHbIii epedeHb JeMOHCTPALIMOHHOTO U J1a00paTOpHOro 000py10BaHUS:
nudposas madoparopusi Mo GU3UKE IS IPETOoaBaTEeNs;
nudposas 1adopaTopus 1o Gpusnke 11 00yyaromerocs;
BECBI TEXHUUECKUE C PA3HOBECAMU;
KOMILIEKT /1715 1TaOOpaTOPHOT 0 MPaKTUKyMa 110 OITHKE;
KOMIUIEKT JIJIs TaOOpaTOPHOTO MPAKTHKyMa 110 MEXaHHKE,
KOMIUIEKT JJs  JJaOOpaTOpHOrO  NPakTUKyMa MO  MOJIEKYJSIpHOH  Qu3uke W
TEPMOIMHAMHUKH;
7. KOMIUIEKT AJIs JaOOPAaTOPHOIO MPAaKTUKyMa IO AJIEKTPUUYECTBY (C T€HEPAaTOPOM);
8. KOMIUIEKT Ui M3ydeHUs BO30OHOBISIEMBIX MCTOYHHKOB SHEPTHH (COTHEYHOH, BETPOBOM
SHEpruu, OMo-, MEXaHUYECKON M TEPMOIJIEKTPUUECKOIN SHEPTeTUKH);
9. ammepmerp 1a0OPAaTOPHBIN;
10. BosbTMETp 1AOOPATOPHBIH;
11. xonmopumeTp ¢ HAOOPOM KaJOPUMETPUUECKUX TEIT;
12. TepmomeTp 1a0OPaTOPHBIiA;
13. KOMIUIEKT I U3y4eHHUsST OCHOB MEXaHUKH, THEBMATUKHA M BO30OHOBIISIEMBIX HCTOYHHUKOB
SHEpIuu;
14. Gapomerp-anepous;
15. 650k mUTaHUS PETYIUPYEMBIi;
16. BeO-kaMepa Ha IMOJABIKHOM IITATHBE,
17. Bugeokamepa i1t pabOTHI C ONTUYECKUMHU PUOOpaMU;

ocoarwhE
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18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.

TEHEPATOP 3BYKOBOU;

TUTPOMETP (TICUXPOMETP);

rpy3 HaOOPHBIA;

JUHAMOMETP JE€MOHCTPALIMOHHBINH;

KOMIUIEKT MOCY bl JEMOHCTPALMOHHOM C IPUHAIEKHOCTSIMU;
MaHOMETp JKHJIKOCTHOW JE€MOHCTPALIMOHHBIN;

METpP JAEMOHCTPALMOHHBIN;

MUKPOCKOII IEMOHCTPALIMOHHBIH;

Hacoc BakyyMHbIi KoMOBCKOro;

CTOJIMK IIO{bEMHBIN;

IITATUB JIEMOHCTPAIIMOHHBIN (PHU3UIECKHUIA,

JNEKTPOIUINTKA;

Ha0Op AEMOHCTPALIMOHHBIN [0 MEXaHUYECKUM SIBICHUSIM;
Ha0Op AEMOHCTPALMOHHBINA IO JMHAMUKE BPAIATEIbHOTO JBUKECHUS;
Ha0Op AEMOHCTPALIMOHHBIA [0 MEXaHUYECKUM KOJICOaHUsIM;
Ha0Op AEMOHCTPALIMOHHBIM BOJIHOBBIX SBJICHUM;

BEJIEPKO ApXHUMENa;

MasTHUK MakcBeia;

Habop Ten paBHOTO 00BEMA;

Habop TeJ paBHOW Macchl;

npuOOp TSt JEMOHCTPAIMHA aTMOC(HEPHOTO TaBIICHHS,
IIPU3Ma, HAKJIOHSIOLIASICS C OTBECOM;

phIYar J€MOHCTPALIMOHHBIH;

COCY/Ibl COOOLIAIOIIUECS;

CTaKaH OTJIMBHOM IEMOHCTPAL[MOHHBIN;

TpyOKa HbIOTOHA;

1ap nackas;

Ha0op AEMOHCTPALIMOHHBIN IO MOJIEKYJISIPHON (PU3MKE U TEIJIOBBIM SIBJICHUSM;
Ha0Op AEMOHCTPALMOHHBINA MO Ta30BBIM 3aKOHAM;

Ha0op KalWIISPOB;

TpyOKa JJi JEMOHCTPALIUH KOHBEKIIUU B XKHUJKOCTH;
LWIMHPBI CBUHIOBBIE CO CTPYTOM;

1ap ¢ KOJIbLIOM;

BBICOKOBOJIbTHBIN UCTOYHUK;

reHeparop Ban-ge-I'paada;

JO3UMETP;

KaMEpTOHBI Ha PE30HAHCHBIX SIIUKAX;

KOMIUIEKT ~ OpUOOpPOB M NPUHAAIESKHOCTEH  JUIsI  JI€MOHCTpAlMM  CBOMCTB

OJICKTPOMArdHMTHBIX BOJIH,

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

KOMIUIEKT MPUOOPOB ISl U3yYEHUS MPUHITUIIOB PaJAHONPUEMa U paTuoIepeiadn;
KOMIUIEKT IPOBO/IOB;
Mar"uT JyrooopasHblii;
MArHMUT MOJIOCOBOW JIEMOHCTPAILIMOHHBIN;
MaIIfHa IeKTPodOopHas;
MAasITHUK 3JIEKTPOCTATUYECKU;
Ha0Op MO U3YUEHUIO MATHUTHOTO TIOJIS 3€MIIH;
Ha0Op JEMOHCTPAIIMOHHBIN TI0 MATHUTHOMY TTOJTIO KOJIBIIEBBIX TOKOB;
Ha0Op JIEMOHCTPAIIMOHHBIH 110 TOTYITPOBOIHUKAM;
Ha0Op JEMOHCTPAIIMOHHBIN TI0 TIOCTOSTHHOMY TOKY;
HaOOp IEMOHCTPAIIMOHHBIH 10 NEKTPUIECKOMY TOKY B BAaKyyMe;
Ha0Op JEMOHCTPAIIMOHHBIN IO YJIEKTPOIMHAMUKE;
HaOOp JJ1s1 IEMOHCTPAIIUN MaTHUTHBIX TTOJIEH;
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69. HaOop /7151 IEMOHCTPAIMH AIEKTPHUUECKUX MOJICH;

70. TpanchopmaTop yueOHBIH;

71. majouka CTeKISIHHAS;

72. manouka >00HUTOBAS;

73. mpubop neHa,

74. cTpeniku MarHUTHBIC Ha IITATHBAX;

75. cynTaH 3JIEKTPOCTATUUECKHUIA;

76. ITaTUBBI U30JUPYIOIINE;

77. 3EeKTPOMarHuT pa30oopHBIA;

78. HabOp IEMOHCTPAIMOHHBIN TI0 TEOMETPUUYECKON OITHKE;
79. HaOop IEMOHCTPALMOHHBIN IO BOJTHOBOM ONTHKE;

80. creKTpoCcKoI NBYXTPYOHBIIA;

81. Habop creKTpanbHBIX TPYOOK C HICTOYHHUKOM IMUTAHUS;
82. yctanoBka 1151 uzydeHust Gorodddekra;

83. Habop 1eMOHCTPAIIMOHHBIN IO IOCTOSIHHOW TUIAHKA;

84. KOMILJIEKT HATJISHBIX TOCOOUH JIIsl TOCTOSIHHOTO UCIIOJIb30BAHUS;
85. KOMITJIEKT MOPTPETOB I OPOPMIICHHUS KAOMHETA;

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YUCOHBIX TAOJIHII.

[IpumepHBIii MepedyeHb JIEMOHCTPAIMOHHOTO U J1a00paTOpHOro 00OpYAOBaHUS HOCUT
pEKOMEHIaTeNbHbIN XapaKTep.

[Tpu Hanuuuu HeoOX0UMOTO 060PYIOBaHUS 3aHATHS MO (PU3UKE B HEKOTOPBIX CIyYasX MOTYT
MIPOBOJIUTHCS B UMEIOIIUXCSA B 00pa30BaTeIbHON OPraHU3aIi MACTEPCKUX WIIN JIAOOPATOPHUSIX.

3.2 UndopmanuonHoe odecrieyenne 00yuyeHus

Ilepeyenb HMcHOJIB3yeMbIX Y4eOHbIX HM3aaHMi, UHTEepHeT-pecypcoB, A0NOJHUTEIbLHOMN
JINTEpPaTypsbl

OcHOBHBIC HCTOYHHMKH:

1. ®wusuka. TexHomormueckuii mpodmib : Y4eOHHK Uit 00pa30BaTEeNIbHBIX OpraHHU3aLUH,
peanu3yrommx o0pa3oBaTeNbHBIE HPOrpaMMbl cpen. mpod. obpasoBanust : B 2 4. Y. 1
B.®. Imutpuesa. — 5-e u3n., crep. — Mocksa. : M3natensckuit meHTp «Axagemus», 2025. — 320 c. —
ISBN 978-5-0054-3300-8.

2. Owusuka. TexHomorudeckuid mpoduip : y4eOHHK Uit 00pa30BaTENbHBIX OpraHHU3aIlNH,
peanu3yonmx o0pa3oBareibHble NPOrpaMMbl cpel. mnpod. obpazoBaHus : B 2 4. Y. 2
B.®. Imutpuesa. — 5-e uzn., crep. — Mocksa. : U3narenbckuil meHTp «Akanemusi», 2025. — 256 c. —
ISBN 978-5-0054-3301-5.

3. ®wmsuka. TexHomormueckuid mnpodwis. COOpHHK 3amad : y4ed. mocobue JyIs
00pa3oBaTEeNbHBIX OpraHU3alMi, pealu3yoUMX o00pa3oBaTeNbHbIE MPOTPaMMBbl  cpel. Hpod.
oOpazoBanus : B.®. [Imutpuesa. — 5-e¢ usn., crep. — Mocksa. : M3naTenbCkuii EHTp «AKaaeMUs»,
2025. — 256 c. — ISBN 978-5-0054-3302-2.

JlonoJHUTeIbHbIE HCTOYHUKH:

4. Mskumes, . 5. ®usuka @ 10-i kiacc: 6a30Bblid U yriayOn€HHBIH YpOBHHU : yuyeOHMK /
I'. 1. Mskumes, b. b. Byxosues, H. H. Cotckwuit ; mon penakmueit H. A. TTapdentreBoit. — 10-e u3n.,
ctep. — Mockaa : [IpocBemenue, 2023. — 432 c. — ISBN 978-5-09-103619-0. — TekcT : 3MeKTPOHHBIH
// Jlanb : anekTpoHHO-0nOIHoTeuHas cucrema. — URL: https://e.lanbook.com/book/335051

5. Msxkumes, I'. SI. ®usuka : 11-if kmacc: 0a30BbId W yriIyOJAEHHBIM YpPOBHU : y4yeOHUK /
I'. 4. Mskuies, b. b. byxosues, B. M. Uapyrun ; nox pegakuueit H. A. IlapdentreBoil. — 11-e uzn.,
ctep. — Mockaa : [IpocBemenue, 2023. — 432 c. — ISBN 978-5-09-103620-6. — TekcT : 3MEeKTPOHHBIH
// Jlanb : anekTpoHHO-OMOaHOTeuHas cuctema. — URL: https://e.lanbook.com/book/335054

6. Kacpsanos, B. A. ®usuka: 10-ii kinacc: yriayOnéHHbINH ypoBeHb : yueOHUK / B. A. KacksHoB.
— 11-e u3n., crep. — Mocksa : I[lpocsemenne, 2023. — 480 c. — ISBN 978-5-09-103621-3. — Tekcr :
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AJIEKTPOHHBIN // Jlanb : 3IIEKTPOHHO-OUONINOTEeYHAS cucTema. — URL:
https://e.lanbook.com/book/334853

7. KacesnoB, B. A. ®wusmka: 11-ii kmacc: yrayOn€HHBIH ypoBeHb : Y4YeOHUK /
B. A. KacesinoB. — 11-e¢ usn., crep. — Mocksa : IlpocBemenue, 2023. — 493 c. — ISBN 978-5-09-
103622-0. — Tekct : snexkTpoHHbId // JlaHb : 31meKTpoHHO-OuMONMoOTeuHas cucrema. — URL:
https://e.lanbook.com/book/334877

8. Poraues, H. M. ®usuka. YueOHbIN Kypc Al CPeAHETO MPOPECCHOHATBHOTO 00pa30BaHuUs
: yueObHoe nocodue s cro / H. M. Poraues, O. A. JleBuenko. — 3-¢ u3., crep. — Cankr-IletepOypr
: Jlanp, 2024. — 312 c. — ISBN 978-5-507-49831-4. — TekcT : 3neKTpoHHBIH // JIaHb : 37eKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/403874 . — Pexxum mocryma: Juist
aBTOPH3. II0JI30BATEIICH.

9. JlorBunenko, O.B. ®uszuka + ellpmwioxenue : yueOnuk / Jloreunenko O.B. — MockBa
:KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL.: https://book.ru/book/929950 . — Tekcr
: QIIEKTPOHHBIN. (DJIEKTPOHHOE U3JIAaHHKE).

10. Jlorsunenko O.B. ®usuka. [Ipaktukym : yaue6Hoe nocodue / Jlorsunenko O.B. — Mocksa
:KuoPyc, 2022. — 358 c¢. — ISBN 978-5-406-09966-7. — URL.: https://book.ru/book/944582 . —
TekeT : 2IeKTPOHHBIN.

IIepeuens UHTEpPHET-pECypcoB:

8. Enmunas xoymekius MUQPPOBEIX 00pa30oBaTelbHBIX pPecypcoB. — Pexum gocryna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

9. KM-mkomna. — Pexxum nocryna: http://www.km-school.ru/ ;

10. OrtkpeoiTas ¢buzuka. Pexum JIOCTYyTIA:
http://www.physics.ru/courses/op25part2/design/index. htm

11. Inarpopma SAKmacc. — Pexxum nocryma: http.//WWW.vaklass.ru :

12. Poccuiickas 3yeKkTpoHHas mkoia. — Pexxum nocryna: http://www.resh.edu.ru/;

13. ®wusuka. — Pexxum mocryna: http://www.fizika.ru;

14. ®UIIA (BIIP 11 knacc). — Pexxum nocryna: http://www.fipi.ru/ ;

15. DnexTpoHHBIN yueOHUK. — Pexxum moctyma: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

Kontposar m omenka pesynpratoB ocBoeHuss OVIIL.11 ®usuka packpbIBaloTCs uepe3
JMCLUIUIMHAPHBIE pe3yJbTaThl, HAllpaBlIeHHbIE Ha (OPMHpPOBAHHE OOLIMX U NMPO(HECCHOHAIBHBIX

KOMIIETEHIIMI 10 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTro MaTepuana.

[Ipomexxyrounas arrectamus — B popme auddepennupoBanHoro 3adera (1 cemectp), B hopme

sK3aMeHa (2 cemectp).

Kon u HaumeHoBaHue
(bhopMUPYEMBIX KOMIIETCHIIHIA

Pasnen/Tema

Tum o1leHOYHEBIX
MEPONPHUITUI

OK O01. BsiOupath cmocoOsb
peleHus 3aja4
npodecCuOHATHHON

ACATCIIBHOCTH TIPUMCHHUTCIIBHO
K pa3jIMYHbIM KOHTCKCTaM

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2, 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1

ITo/c®

OK 02. HUcnons3oBats
COBpPEMEHHBIE CPEJICTBA TIOKCKA,

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2, 3.3.

aHanau3a u untepnperannu | Paznen 4. Temsr 4.1., 4.2., 4.3
uH(popMauu u |Paznen 5. Temnr 5.1., 5.2., 5.3.
nHpopmarnmonHeie  TexHosioruu | Pazgen 6. Tema 6.1

JUIst BBIIIOJIHEHUS 3amad | Pasmen 7. Temnr 7.1, 7.2, 7.3
npodecCuoHAIbHON Paznen 8 Tema 8.1
JIEATEIbHOCTH ITo/c

OK 03. [Inanuposats | Paznen 1. Tema 1.1

u peanu3oBbiBaTh coOcTBeHHoe | Pazgen 3. Temst 3.1., 3.2., 3.3.
npodeccCuoHaIbHOE u |Pazgen 4. Temn1 4.1.,4.2.,4.3
JUYHOCTHOE pa3Butue, | Paznen 8 Tema 8.1
MpeIPUHIMATETbCKYIO ITo/c

JIeTEeIIbHOCTD B

npodeccuoHaIbHON cepe,

HCIOJIL30BATh 3HAHUSA

N0 TpaBoBOH M (hUHAHCOBOU
rPAMOTHOCTH B Pa3iIMYHBIX
JKU3HEHHBIX CUTYaLMX

OK 04. OddexTuBHO
B3aMMO/JICHICTBOBaTh U paboTaTh
B KOJUIEKTHBE U KOMaH/Ie

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Paspen 3. Temnr 3.1., 3.2, 3.3.

Pasgen 4. Temn1 4.1.,4.2.,4.3

Paszpen 5. Temnr 5.1.,5.2., 5.3.

Pasnen 6 Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
ITo/c

OK 05. OcyiiecTBiiTh yCTHYIO
N NMHUCBMCHHYIKO KOMMYHHKAIIUIO

Ha  TOCYJapCTBEHHOM  SI3bIKE
Poccutickoit denepanun C
y4eTOM 0coOeHHOCTEN

COIIMAIIBHOTO W KYJBTYPHOTO

Paszgen 1. Tema 1.1

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pasgen 6. Tema 6.1

YCTHBIN OIIPOC;
(GpOoHTaNbHBIN OIPOC;
KOHTpOJIbHAS paboTa;

HabJt0IeHuE 3a

BBIIIOJIHEHUEM
nabopaTopHBIX padorT;
npakTH4ecKue paboThl

(pelieHre Ka4eCTBEHHBIX U
pacueTHBIX 3a7a4);
IPAKTUYECKUE 3aHSTHUS;
TECTUPOBAHUE;
peleHne Kerc-3a1ay;
BBITIOJIHEHHE
MPAKTUYECKUX 3aJaHHUI
npodeccnoHaNbHOM
HaIpPaBJIEHHOCTH;
BBINIOJIHEHHE 3aJaHUI
IIPOMEKYTOUYHON
aTTecTaluu

® TIpodreccMOHAEHO OPHEHTHPOBAHHOE COJIEPIKAHME.
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KOHTCKCTa

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

OK 06. IIposBasTh rpaxaaHcKo-

HaTPUOTUYECKYIO HO3UILIHUIO,
JEMOHCTPUPOBATh  OCO3HAHHOE
HIOBEJICHUE Ha OCHOBE
TpaZULIMOHHBIX POCCUICKUX

JIyXOBHO-HPABCTBEHHBIX
IICHHOCTEH, B TOM UHCJIE C
Y4ETOM rapMOHM3ALNHI
MCXKHAITMOHAJIBbHBIX n
MEKPEJIUTUO3HBIX  OTHOILICHUH,
HpI/IMeHSITb CTaHI[apTLI
AHTUKOPPYINIIMOHHOTO
IIOBCACHUA

Pazgen 4. Temsr 4.3.

Pazgen 5. Temnr 5.1., 5.2., 5.3.

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

OK 07. ConencTBoBaTh
COXPaHEHHUIO OKpY’KaroIleu
cpepl, pecypcocOepekeHHIo,
IPUMEHSTh 3HAHUS 00
U3MEHEHUU KJIMMaTa, MPUHLHUIIBI
OepexIInBOro IIPOU3BO/JICTBA,
3 dexTuBHO  NEHCTBOBAaTH B
Ype3BhIYANHBIX CUTYAIHIX

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2, 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Paszgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pasnen 8 Tema 8.1
ITo/c

I1IK 1.2 ITpoBOIUTH TEXHUYECKOE
o0ciyXKuBaHUE u PEMOHT
JKEJIE3HOJOPOIKHOTO TOBHKHOTO
cocTaBa B  COOTBETCTBHH C
TPeOOBAHUSAMHU TEXHOJOTHYECKHX
MIPOIIECCOB;

ITo/c

IIK 3.2 Pa3pabatsiBath
TEXHOJIOTHYECKHE TIPOLIECCH Ha
PEMOHT OTHEIbHBIX JeTaned u
y3J10B KEJIE3HOJOPOKHOTO
MOJIBU’KHOTO cocraBa B
COOTBETCTBUM C HOPMAaTUBHOMU
JIOKYMEHTAIUEH.

ITo/c
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5. IIEPEYEHb UCIIOJIB3YEMbBIX METO/10B OBYUEHU A

5.1 IlaccuBHBbIE:

- JNIEKIIUU TPAJUIMOHHBIE 0€3 MPUMEHEHUsI MYJIbTUMEANIHBIX CPEACTB U 0€3 pa3JaTOYHOTro
Marepuaa,

- IGMOHCTpanus y4eOHbIX (HHIEMOB, 1a00PATOPHBIX OIBITOB,;

- pacckas;

- CEMUHAPBI, MPEUMYIIECTBEHHO B BHJIE OOCYKICHUS JTOKIAJI0B CTYJACHTOB IO TEM WJIH UHBIM
BOIIPOCAM;

- CaMOCTOSITEIbHBIE M KOHTPOJIbHBIC PAOOTEHI;

- TECTHI,

- YTCHHE U OTPOC.

(63aumooeticmeue npenooasamensi Kak cyovekma ¢ 00yyarouumcs Kax 00beKmom
NO3HABAMENbHOU 0esIMeNlbHOCIU).

5.2 AKTHBHbIE H HHTEPAKTHBHbBIE:

- AKTUBHBIC | UHTCPAKTUBHBIC JICKIIUH;

- paboTa B rpynnax;

- yueOHas IUCKYCCHUS;

- JICTIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIC YIIPAKHCHUS;

- TBOPYECKHUE 33/1aHUS;

- KpYTJIbIe CTOJIBI (KOH(EPEHIUH) C UCIIOJIB30BAaHUEM CPEJICTB MYJIbTUMEIHA;

- pereHue NpoOJIEeMHBIX 3a/1a4;

- pelICHHEe KaYeCTBEHHBIX U PACUCTHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIUi;

- METOJ MOJ1YJILHOTO O0yUEeHHSI,

- IPAKTUYCCKHI IKCIICPUMCHT;

- 00y4YeHHE C MCII0JIb30BAaHUEM KOMITBIOTEPHBIX 00yYarOIIUX MPOTPaMM.

(3aumooelicmeue npenooasamenss Kak cybvekma ¢ 00OVUAIOWUMCA KAK CYObEKmMoM
NO3HABAMENLHOU 0eSIMENbHOCU).
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