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PabGouass mnporpamma o6mieoOpazoBatenbHoil guctuminasl  OOJl.11  ®duszuka
cocraBiiecHa B cooTBercTBUM ¢ TpeboBanusiMu PI'OC COQO, yTBEpKIECHHOrO
npukazoM Munucrtepcta obpazoBanus U Hayku PD ot 17 mas 2012 roga Ne 413 (c
W3MEHCHUSAMHU U JomoJHeHusMu ot 29.12.14 r., 31.12.151., 29.06.17 1., 24.09.20 r.,
11.12.20 1., 12.08.22 r.), ®OII COO, yrBepx)AeHHOrO MpHKa3oM MuHuUCTEpCTBa
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ITpukazom MunucrepcrBa npocsenieHus PO ot 25 urons 2024 r. Ne 442, npumepHoii
paboueil mporpamMmbl  00IIE00pa30BaTEILHON  AUCIUIUIMHBI  «Du3uka» s
npodeccuoHalbHBIX — 001Ie00pa3oBaTeNbHBIX  OpraHu3aluii, oJ00peHHOl Ha
3aceqanuu Ilenarorudeckoro coeta ®I'BOY IO UPIIO (IIporokon Ne 6/2025 ot
«18» ampenst 2025 roma), mporpamMbl BocnuTaHusi 1o crneruaibHoctu 08.02.01
CTpouTenbCTBO M AKCIUTYaTalMs 31aHUI U COOPYKEHUI

Opranuzanusa-pazpadotuuk: [ BIIOY «Tpounkuii TeXHOJIOTHYECKUN TEXHUKYM).
Pazpabotuux:  JI.B. [lu6anosa, npenojaBareiab (UMUMKW, BBICIIIEH

KBAJIM(DUKAITMOHHOM KaTETOPHH.

PaccmoTpena Ha 3aceiaHuy UUKIOBOW METOJNUYECKOM KOMMCCHHU MPEIOIaBaTeyieh
0011eo0pa3oBaTeNbHBIX JAUCIHUIUIMH W JUCHHMIUIMH COLMAIBHO-TYMaHUTAPHOTO
IUKJIa
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH IPOI'PAMMBI
OBIIEOBPA3OBATEJIBHON JVCIUIIJINHBI
«00/1.11 ®Puszuxa»

1.1. MecTto AuCUUILIMHBI B CTPYKTYpe o0pa3oBaTejibHO# nporpammbl CI1O:

OO6mieoOpa3oBaTenbHas  AUCHUIUIMHA — «Du3MKay  SBIAETCS  4YacCThIO
IPEAMETHON o0nacTu «O0uIeCTBEHHBIE HayKn», U3yvaercs B
obmeoopazoBarenbHoM 1ukie yuyeOHoro miana OIl CIIO T'BIIOY «Tpounkuii
TEXHOJIOTHYECKH TexHUKyM» cnenuaibHoctu 08.02.01 CrpoutenscTtBo
DKCIUTyaTallMsi 3JaHUM W COOpPYKEHUH ¢  ydeToM MpoQecCHOHATBbHOU

HarnpasieHHoctd @I'OC CIIO.
1.2. leau 1 mu1aHupyeMble pe3yJabTaThl 0CBOCHHUS TUCHUIIINHBI:

1.2.1. Hean 061meo0pa3oBaTe/ibHOM JUCHUNINHBI:

Conepxanue mporpaMmbl  001e00pa30BaTeIbHON AUCHUIIIUHBL Dusuka
HAIPABJICHO HA JOCTUKEHUE CIEAYIOUTUX LIeJIeH:

o dbopMHUpOBaHUE MHTEpPECAa U CTPEMIICHHUS 00YYaIOUUXCsl K HAyYHOMY
U3YYCHHUIO TPUPOJbI, pPa3BUTHE WX HHTEJUIEKTYaJbHbIX U  TBOPYECKUX
CIIOCOOHOCTEI;

o pa3BUTHE TMPEACTABICHUA O HAY4YHOM METOJIe TO3HaHUS W
(bopMHUpOBaHUE UCCIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIINM SIBJICHUSIM;

o dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJIbTaTa M3yUCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o dbopMupoBaHuEe yMEHUN OOBACHITH SBICHHS C HCIOJIb30BAHHEM
bu3nUecKrX 3HAHUN 1 HAYIHBIX JOKA3aTEIbCTB;

o dbopMupoBaHUE TIPEACTABICHUA O POJU (DU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHue 3THUX 1esie o0ecrieunBaeTCsl PElIeHUEM CIEAYIOIUX 3a/1ad B

MpoIecce u3ydeHus Kypca (PM3UKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMs:



o OpuOOpeTeHHe  CUCTEMbl  3HaHUM 00 oO0mux  (HU3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpHsX, BKJIIOYAas MEXaHUKY, MOJIEKYJISIPHYIO
(U3HKY, 3TEKTPOJAMHAMUKY, KBAHTOBYIO (PU3HUKY U 3JE€MEHTHI aCTPOPU3UKH;

o dbopMHUpOBaHUE YMEHHMH MPUMEHATH TEOPETUUYECKUE 3HAHUS IS
0OBbsSICHEHUS (PU3UYECKUX SIBIICHUM B TPUPOJE W MJIA MPUHITUS MPAKTHUECKUX
PELIEHUI B IOBCEIHEBHOU )KU3HU,

o OCBOEHHE CIOCOOOB pEIICHHUs PA3NIMUYHBIX 3a/7a4 C SBHO 3a/IaHHOMN
¢u3znueckoi MoJenblo, 3ajay, MOAPa3yMEBAIOUIMX CaMOCTOATEIbHOE CO3JaHue
(u3nueckoi Mo/ieNId, COOTBETCTBYIOIIEH YCIOBHSIM 3a/1a4H;

o NOHMMaHHe (PU3NYECKUX OCHOB M NMIPUHIIMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOILECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

o OBJIaJICHHE  METOJAMH  CAMOCTOSITEJIBHOIO  IJIAHUPOBAHUS |
npoBe/eHuss  (PU3MYECKUX  DKCIEPUMEHTOB, aHalih3a M HHTEpIpETaIluu
uHGOpPMAIINH, ONIPEIeNIEHUs] JOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

o COo3JaHUe  YCJIOBHM  JIi  pa3BUTUA  yYMEHUH  MPOEKTHO-
UCCJIeI0BATEIbCKOM, TBOPUECKOM ESITEILHOCTH.

Oco6eHHoCTh (OPMHUPOBAHUS COBOKYITHOCTH 3aJa4 M3ydeHUS (PU3MKH IS
CUCTEMBI ~ cpeAHero mpodeccHoHaIbHOTO  O0pa3oBaHUS  3aKIIOYAETCd B
HEOOXOJIMMOCTH peain3anud Npo(ecCHOHATBbHON HAMPaBICHHOCTH PEIIaeMbIX
3a/1a4, yaéTa 0coOeHHOCTEN chephl AeATeTbHOCTH Oy AYIIUX CIEIUATNCTOB.

B pe3ynbpTaTe 0CBOCHMSI TUCHUILUIMHBI 00YyJarOMMics JOKEH 3HATh:

* CMBICT TMOHATHH: (U3NYECKOE SBJIEHUE, THUIOTE3a, 3aKOH, TEeOopHs,
BEIIECTBO, B3aWMOJEHCTBUE, AJIEKTPOMArHUTHOE II0JIe, BOJIHA, (DOTOH, aToM,
aTOMHOE SIIpO, HOHU3UPYIOIINE U3ITYYEHUS;

* cMbICT (U3HYECKUX BEJIWYHH: CKOpPOCTb, YCKOpEHHE, Macca, CuJa,
UMITYJIbC, paboTa, MEXaHW4YecKash JDHEpPrus, BHYTPEHHSS DSHEPrus, aOCONIOTHas
TEMIIEpaTypa, CpelHss KHHETHYECKas SHEPIHsl YacTHUL BEIIECTBA, KOJUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl;

* CMbICI (PU3NYECKHX 3aKOHOB KJIACCUYECKOM MEXaHWKH BCEMHUPHOIO

TATOTCHUS COXPAHEHWS] DHEPIUM, HMIIyJbca M BJEKTPUYECKOTO 3apsja,



TEPMOJAUHAMUKH, HICKTPOMArHUTHON MHIAYKIHH, GoTodPdekTa;

* BKJIAJ POCCUUCKMX M 3apyOE€XHBIX YYEHBIX, O Ka3aBLIUX HauOOJbIlIEe
BIIMSIHUE Ha pa3BUTHE (HUBUKH;

B pesynbrare ocBO€HUS JUCHUIUIUHBI 00yUYaIOIIUICS JOJDKEH YMETh:

* MPOBOAUTH HAOIIOCHHUS, TUTAHUPOBATH U BBIMOIHATH SKCIIEPUMEHTHI,

* BBIJIBUTaTh TUIOTE3bI U CTPOUTH MOJIETIH,

* MPUMEHSTh TOJyYEHHbIC 3HaHUA 10 (GUBUKE 9 OOBSICHEHUS
pa3HoO0Opa3HbIX (U3UYECKUX SIBJICHUN U CBOMCTB BEIIECTB;

* MPaKTUYECKU UCTIOJIBb30BATh (PU3NUECKUE 3HAHNS,

* OIICHUBATh JOCTOBEPHOCTH €CTECTBEHHO HAyYHOU UH(OpMAITUY;

* HCMOJB30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHUS Ui PCIICHHS
NPaKTUYECKUX 3ajJa4 TOBCEJHEBHOM JKM3HM, oOecredyeHus: 0e30MacHOCTH
COOCTBEHHOW JKW3HHW, pPaIlMOHAJIBHOTO TMPUPOAONOIB30BAHUA M  OXPaHbI
OKpY’KaroUen Cpebl.

* OnuchIBaTh U OOBSACHATH (PU3NUYECKUE SIBJICHUSI U CBOMCTBA TEJ: CBOMCTBA
ra3oB, OKHJAKOCTE W  TBEPABIX TE€J; DBJIEKTPOMAarHUTHYK  HHIYKLHIO,
pacrpoCTpaHEHHUE PIEKTPOMATrHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3JIyUEHUE
Y TIOTJIOIICHUE cBeta atoMoM; GotorddexT;

* OTanMyaTh rUMOTE3bI OT HAYYHBIX TEOPHIL;

* JlenaTph BBIBOJbI HA OCHOBE IKCIIEPUMEHTAIBHBIX IAHHBIX;

* TPUBOJIUTH MPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOIIOACHUS U SKCIIEPUMEHT
SBJISIFOTCSI OCHOBOM JUISI BBIABUKEHUS TUIIOTE3 U TEOPHil, MO3BOJISIIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (pu3myeckas TEOpHs HaeT BO3MOXKHOCTH
OOBSICHATH W3BECTHBIC SIBIICHUS MPUPOJBI U HAyYHbIE (PAKThI, MIPEACKA3BIBATD EIIe
HEU3BECTHBIC SIBICHUS;

* MPUBOJUTH TPHUMEPHl MPAKTHUECKOTO WCIOJB30BaHUS (PU3NIECKUX
3HAHUM: 3aKOHOB MEXaHUKHU, TEPMOJMHAMUKHU U IJIEKTPOJUHAMUKUA B YHEPrETHUKE;
pPa3IUYHBIX BHJIOB DJICKTPOMATHUTHBIX M3IYYCHUH Uil Pa3BUTUSA PaaU0 U
TEIEKOMMYHHUKAIINI, KBAaHTOBOM (U3UKU B CO3JAHUU SJIEPHOM HHEPTETHKH,

Ja3epoB;



* BOCIPUHMMATh W Ha OCHOBE I[IOJYYECHHBIX 3HAHUN CaMOCTOSITEIIHHO
olleHUBaTh HH(POpMaIHIo, conepxairytocs B oouenusx CMU, Mutepuere, Hay4HO-
MOMYJISIPHBIX CTaThAX.

» [IpuMeHsTH MOTyUYECHHBIC 3HAHUS I pelleHus PU3UUYECKUX 3a/1a4;

* Omnpenenarb xapakrep (U3HUYECKOro IMpolecca no rpaduxy, TadiuIe,
dbopmyire;

N3mepsaTh psag Gu3ndecKux BEIUYNH, MPEICTABIISIS PE3YJIbTaThl U3MEPEHUN C
Y4E€TOM HMX MOTPEIIHOCTEH.

1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOCHHS 0011e00pa3oBaTeJbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO
O6mue komnetreniuu (nanee — OK) u npodeccronanbHble KOMIETEHITUHU (faee —
I[IK) ®I'OC CIIO B COOTHECEHHMHM C JIMYHOCTHBIMHU, METANPEIMETHBIMU U

NpeIMETHBIMU pe3yJibTaTaMu 00yueHus: 6a30Boro ypoBHs (fganee — [1P6):



Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIEeTeHI M ii

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUS NPOrpaMmMbl 0 JTUCIHTHUIIJINHE

Oo0mue

I[ncunmmnapnble

OK 01. Berbupatp
CTIOCOOBI pelICHUS
3amad
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIIBHO

K Pa3IH4YHbIM
KOHTEKCTaM

JImgaHOCTHEIC PE3YJIbTAaThl JOJUKHBI OTPAXAaTb B YaCTH TPYyAOBOI'O
BOCIIMTaHUA:

- TOTOBHOCTh K Tpydy, OCO3HaHHE IICHHOCTH MAacTEpCTBa,
TPYyI0JII001E;
- TOTOBHOCTL K AaKTHUBHOU JCATCIIbHOCTHU TEXHOJIOTHUECKOU

U COLMAIBHON HaMpaBIECHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,
TJIAHUPOBATh M CAMOCTOSATEIBHO BBITIOIHATEH TAKYIO JIEATEILHOCTH;
- UHTEpEC K pa3INuHbIM chepam npodeccuoHanbHOM 1eSTeNbHOCTH,
- TOTOBHOCTH " CIOCOOHOCTh K 00pa3oBaHUIO
1 caM000Opa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

- yYMEHHE TMPOTHO3MPOBATH HEOJATONPHUATHBIE OSKOJOTUYECKUE
MTOCJICJICTBUS MPEANPUHAMAEMBIX JICHCTBUHN, MPEIOTBPAIIATh UX;
MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKaTh:

OBnaneHue  yHUBEPCATHHBIMH  y4EOHBIMH  TO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

CaMOCTOSTENBHO (POPMYIUPOBATh M AKTYAIM3UPOBATH IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; YCTAHABJIMBATH CYIIECTBEHHBIN
MPU3HAK WM OCHOBAHHWS JUIsl CpaBHEHUS, KiIacCU(MUKAIUU U
00001ICHUS; OTIPEACIIATD SN ACSITSIBHOCTH, 3a7aBaTh MapaMeTPhI
U KPUTEPUU UX JOCTIIKCHHS; BBISABJIATH 3aKOHOMEPHOCTH H
MPOTHBOPEUUS B  pacCMaTpUBAaGMbIX  SBJIICHHSIX; BHOCHTh
KOPPEKTUBBI B ICSITEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3Y/ILTATOB
LIEJISIM, OIEHHWBATh PHUCKHU IOCJICACTBHI JCSITCIIBHOCTH, Pa3BUBAThH
KpeaTHBHOE MBIIJICHUE TIPH PEIICHUH KU3HEHHBIX TTPOOJIeM;

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJaJIeTh HABBIKAMU Y4eOHO-UCCIIENOBATENbCKON M TPOEKTHOM
JeSITeNIbHOCTH, HaBbIKAMU pa3pelieHus! mpooieM;

- BBISBJIATH MPHUUYMHHO-CIIEJACTBEHHBIE CBS3M M aKTyalTU3UPOBAThH
3a/1avy, BEIIBUTATh TUTIOTE3Y €€ PeUIeHUs, HAXOAUTh apTyMEHTBI s
JIOKA3aTeNbCTBA CBOMX YTBEPXKJEHUWH, 3a/laBaTh NapaMeTphl

ITP6 1. CpopmHupoBaHHOCTH IPEACTABIECHUN O POJIU
u MecTte (U3MKH W aCTPOHOMHH B COBPEMEHHOM
HAyYHOW KapTHUHE MHpa, O CHUCTEMOOOpa3yrOIIeH
posii (U3MKK B PA3BUTHU €CTECTBEHHBIX HAYK,
TEXHUKH

Y COBPEMEHHBIX TEXHOJIOTHI, O BKJIAJE POCCUUCKUX
U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKHU;
MOHUMAaHUE (PU3UICCKONW CYIIHOCTH HAOIIOJaCMBIX
SBJICHUH MUKpPOMHpA, MaKpoOMHpa W MeTraMmHpa;
MOHMMAHHUE POJU ACTPOHOMHUHU B TPAKTHUYECKOU
JESATEIbHOCTH 4YeJIOBEeKa WM JallbHEHIIeM HayYHO-
TEXHUYECKOM pa3BUTHH, poJn [1N71)2 197
B (OpPMHUpPOBAHUU KpPyro3opa U (PyHKIIMOHAIBHON
TPaMOTHOCTH YeJIOBEKa JUIsl PELIEHUS TPAKTHYECKUX
3ajad;

ITP6 2. ChopmMupoBaHHOCTh YMEHUH paclo3HABATh
buszndeckue sBICHUs (MPOIECChl) M OOBICHATH
X Ha OCHOBE M3YYEHHBIX 3aKOHOB: PAaBHOMEpPHOE
U PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MIBMKEHUE,
CBOOOJHOE  MaJeHue  Tel,  JBIKEHHE IO
OKPY)KHOCTH, HWHEpIHs, B3aUMOJACWUCTBHE Tedl,
Koje0aTeNbHOE JIBIJKEHHE, PE30HAHC, BOJIHOBOE
nBuxkeHue; auddysus, OpOYHOBCKOE ABMKEHUE,
CTpOEHUE KHUAKOCTEH U TBEpHABbIX TeJ, U3MEHEHHE
oObeMa Tel TpU HarpeBaHuW (OXJIAXKICHHH),
TEIJIOBOE paBHOBECHE, HCIapeHHe, KOHACHCAIus,
TUIaBJICHUE, KPUCTAJUTU3AIINS, KUIIeHHEe, BIaKHOCTD
BO3/lyXa, CBs3b CpeIHEH KWHETHYECKOW HHEepPruH
TEIUIOBOTO JIBMKEHHsS] MOJIEKYl ¢ aOCOJIIOTHOM
TEMIIEPaTypOH, MOBBIIICHUE JTABJICHHS ra3a MPU ero
HATPEBAaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY




U KPUTEPUHU PELLIEHUS;
- QHAJIM3UPOBATH IOJIyYEHHBIE B XOJI€ PELIEHMS 3a/1a4K pe3yJIbTaThl,
KPUTHYECKH OLIEHMBAaTh HX JOCTOBEPHOCTb, IPOTrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

- YMETb NEPEHOCUTH 3HAHUS B MO3HABATEJIbHYIO M MPAKTUYECKYIO
YacTH KU3HEJESITEIbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 00JacTel;

- BBIJBUTaTh HOBbIE WJEH, MpeJylaraTb OPUTHHAJIBHBIE TOJIXOIbl U
pelIeHus;

- TPOSIBJISITH CIIOCOOHOCTH UX MCIIOJIb30BaHUS B MO3HABATEIBLHON U
COLMAJIBHOW MPAKTHUKE;

-IPOSIBISITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOUCKY METOJIOB peLIeHHs] MPaKTUYEeCKUX 3a7ay, MNPUMEHEHHUIO
Pa3IUMYHbBIX METOJIOB TIO3HAHMS,

-CTaBUTh u dbopMynpoBaTh cOOCTBEHHbBIE

B 00pa30BaTE/IbHON AEATENBHOCTU M dKU3HEHHBIX CUTYaLUsX;
-BBIABIIATh NPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTYyalU3MpOBAThH
3aJady, BbIJBUTaTh THIIOTE3Y €€ PELICHUs], HAXOIUTh ApTyMEHTBI JUIs
JI0Ka3aTelnbCTBA CBOMX YTBEP)KICHUHM, 3alaBaTh MapaMeTpbl U
KPUTEPHH PELLCHHUS;

aHAJM3UPOBATh MOJIydEHHbIE B XOJ€ PEIEHHs 3aJaul Pe3yJbTaThl,
KPUTHYECKH OLEHMBATh UX JOCTOBEPHOCTb, IIPOTHO3MPOBATH
U3MEHEHHE B HOBBIX YCJIOBHSAX; JaBaTh OLIEHKY HOBBIM CHUTYaLUsIM,
OLICHUBATh MPHOOPETEHHBIN OMBIT; pa3padaThiBaTh IJIaH PELICHUS
npoOsieMbl C Y4eTOM aHaluM3a MMEIOLIUXCS MaTepUalbHbIX U
HeMaTepHaJIbHBIX PECYPCOB;

OCYILIECTBIIATh LI€JCHANIPABICHHBIM IOUCK IEpPEeHOCa CpEACTB
U CIOCOOO0B JIeMCTBUS B IPO(PECCHOHAIBHYIO CPELY;

YMETh IIEPEHOCUTh 3HAHUSA B MIO3HABATENIbHYIO
U TIPAaKTUYECKYI0 00J1aCTH KHU3HEESATEIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE HJEH, NPEUIaraTb OPUTHMHAIbHBIE TOIXOABI U
pelIeHus;

3a7a4u

rapamMeTpamMu COCTOSHMS Ta3a B M30IIPOLECCax;
WIEKTPHU3aLUsg Tel, B3aUMOJCHUCTBUE  3apsioB,
HarpeBaHue NPOBOJHHUKA C TOKOM, B3aMOJECHCTBUE
MarHuTOB, IEKTPOMATrHUTHAs UHAYKIMS, IEHCTBUE
MAarHuTHOTO II0JI1 HAa IIPOBOJHUK C TOKOM U
JBUKYIIUICS 3apsij, JIEKTpPOMarHUTHbIE KoleOaHus
Y BOJIHBI, IPSMOJIMHEWHOE PACIIPOCTPAHEHUE CBETA,

OTpaXk€HHe,  MpeJioMJIEHUue,  HUHTepQepeHIus,
T paKIus
U ToJfpu3alus  CBETa, JUCHEepCUsl  CBETa;

dboTosnexkTpudeckuii 3Q¢GeKT, CBETOBOE JaBIEHUE,
BO3HWKHOBEHHE JIMHEWYATOrO CIEKTpa aroma
BOJIOPOJIa,  ©CTECTBEHHas W  HWCKYCCTBCHHAsS
PaanOaKTUBHOCTD;

I1P6 3. Bnanenue OCHOBOIIOJIAralOINMH
bu3nyeCcKUMU  TOHATHUSMU U BEIMYMHAMH,
XapaKTepU3ylomuMH  (u3nueckue  MpOoIecChl
(cBSI3aHHBIMM ~C  MEXaHUYECKUM  JIBYKEHHUEM,
B3alMO/ICIICTBUEM Tel, MEXaHUYECKUMU
K0JeOaHUSIMU M BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM BEIIECTBA, TEIUIOBBIMH MPOLIECCAMH;

OJICKTPHYCCKHUM n MAarouTHBIM IIOJISAMU,
OJICKTPHYCCKHUM TOKOM, OJICKTPOMAarHMTHBIMHA
KoJIe0aHHSIMHU n BOJIHAMU, OIITHNYCCKHUMH

ABJICHUSIMU; KBAHTOBBIMHU SIBIICHUSIMH, CTPOCHUEM
aToMa M AaTOMHOIO f1pa, PaJAUO0AKTUBHOCTHIO);
BJIAJICHUE OCHOBOTIOJIarato[UMHU
ACTPOHOMUYECKMMHU TOHATUSAMH, MO3BOJISIOLIMMU
XapaKTEepU30BaTh IIPOLECCHI, MPOUCXOIAIINE Ha
3BE3/1aX, B 3BE3JHBIX cucremax,
B MEXIaJJaKTUUECKOW cpeze; JABMKEHHE HeOeCHBIX
TEJ, SBOIIOLIMIO 3Be31 U BCeneHHOM;

[1P6 4. Brnagenue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TEOpUsIMU (3aK0H BcemupHoro tsrotenus, I, Il u




CTaBUTh NPOOIEMBI W 3a7aud, JIOIYCKAIOIINE AallbTEPHATUBHBIE
pelLeHus

Il 3axkonel HbloTOHA, 3aKOH  COXpaHEHUs
MEXaHUYECKOW  SHEpPruM, 3aKOH  COXpaHEHUs
MMITYJIbCA, TIPUHITUI CYMEPIIO3UIIMN CHJI, IPUHIUIT
PaBHOIIPABHOCTH HWHEPIUAIBHBIX CHCTEM OTCYETa;
MOJIEKYJIIPHO-KUHETUYECKYI0O TEOPUI0 CTPOCHHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, TEPBBIM 3aKOH
TEPMOJUHAMUKH, 3aKO0H COXpaHEeHUSs
AIIEKTPUUECKOTO 3apsijia, 3akoH Kynona, 3akon Oma
JUIsT  ydacTka 1enu, 3akoH Owma s  TMOJTHOU
ANEKTPUUYECKON 1ienu, 3akoH Joyis - JIeHia, 3aKkoH
AJIIEKTPOMArHUTHOW WMHIYKIIUU, 3aKOH COXPaHEHUs
SHEPTHH, 3aKOH MPSIMOJUHEHHOTO PaCIPOCTPAHEHHUS
CBETa, 3aKOH OTPAKECHHUS CBETA, 3aKOH MIPEIIOMIICHUS
CBETa, 3aKOH COXpaHEHUs DJHEPruu, 3aKOH
COXpaHEHUs  WMIYIbCa, 3aKOH  COXPaHCHUS
JJEKTPUYECKOTO  3apsija, 3aKOH  COXpaHEHUs
MaccoBOro 4ucia, mocTynarsl bopa, 3akoH
PaarOAKTUBHOIO pacnana); YBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB
U 3aKOHOMEpPHOCTEW TMpH aHanu3e (U3HUECKUX
SIBJICHU

U IIPOLIECCOB;

I1P6 6. Bnajgenne OCHOBHBIMH METOIaMH HAyYHOTO
MO3HAHUS, HMCIOJIb3YeMbIMH B (U3UKE: MPOBOIUTH
npsiMble ¥ KOCBEHHbIE H3MEpPEHUs (U3HUECKUX
BEJIMYMH,  BbIOMpass  ONTUMAJBHBIA  CIIOCOO
M3MEPEHUS U UCIOJIb3YSl U3BECTHBIE METO bl OLICHKU
MOTPEUIHOCTEN U3MEpPEHU, MIPOBOJIUTH
UCCIIeIOBaHNE 3aBUCUMOCTEN (PU3MUECKUX BEINYUH
C WCIIOJIb30BaHUEM TPSIMBIX U3MEPEHUH, OOBICHSITh
MOJIy4YeHHBIE PE3ylbTaThl, UCHONB3YS (pU3MUecKue
TEOpPUH, 3aKOHbl WM TOHATUS, U JENIaTh BBIBO/IbBI;
cobmogaTh TmpaBWwiIa O€30MacHOTO TpyAa MpH
MIPOBEACHUU MCCJIeI0BAHUN




B pamMKax y4eOHOro OSKCIepUMEHTa U y4eOHO-
UCCIIEI0BATENbCKOM JESITENIbHOCTH c
UCIIOJIb30BaHUEM  IU(MPOBBIX  HM3MEPHUTEIHHBIX
YCTPOHCTB W JabopaTopHOTrO  OOOPYHAOBaHUS;
c(hopMUPOBaHHOCTH MIPEICTABICHUM
0 METOJIax MOJy4YeHHUs Hay4YHBIX aCTPOHOMUYECKUX
3HAHUM;

I[MIP6 7. CdopmMupoBaHHOCTH YMEHHUS pelIaTh
pacyeTHbIC 3a/a4M C SIBHO 3aJaHHOW (U3UYECKOM
MOJENbIO, HUCHOJB3YS (U3MUECKHe 3aKOHBl H
IPUHLIMIIBI; HA OCHOBE aHAJIM3a YCJIOBHS 3a/ladyu
BBIOMpAaTh  (PU3UUYECKYI0  MOJITb,  BBIICTSATH
¢buznyeckue BeNIUYMHBI U (POPMYIIbI, HEOOXOIUMBbIE
JUTSI €€ PEIICHMs], IPOBOIUTh PAcueThl U OIICHUBAThH
pEaIbHOCTh TOJYYEHHOIO 3HaueHus (u3nueckoi
BEJIMYMHBI;  pelaTb  KayecTBEHHbIE  3aJayH,
BBICTpauBasg  JIOTHYECKH  HEMPOTHBOPEUHBYIO
LETIOYKY PAaCCYKJEHUH C ONMOpOl Ha HM3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS

OK 02. Ucnonrs3oBaTh
COBPEMEHHBIC CPEJICTBA
IMOKMCKA, aHaJIN3a

Y UHTEPIIPETALINN
nHpopMaruu

1 “H(GOPMALTMOHHBIE
TEXHOJIOTHH

JUISL BBITTOJIHEHHS 33144
podeccruoHaIbHON
JEATeIIbHOCTH

JINYHOCTHBIE pE3yNbTaThl JOJDKHBI OTPaXKaTh B YacTHU IIEHHOCTH
HAYYHOTO MO3HAHMS:

- c(hOpMHPOBAHHOCT  MHPOBO33PEHHS,  COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKH M OOIIECTBEHHOM
MPaKTHKH, OCHOBAaHHOTO Ha JUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIETO
OCO3HAHHIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUDE;

- COBEpPUICHCTBOBAaHME S3bIKOBOM M YHTATEIBCKOW KYJIBTYPBI
KaK CPE/ICTBa B3aUMOJICHCTBHS MEXKIY JIIOJIbMH U TIO3HAHUS MUDA;
MertanpeqMeTHble pe3ylbTaThl JIOJDKHBI OTpakaTh: OBiajeHue
YHUBEPCAJIbHBIMHU YUE€OHBIMM [TO3HABATEIbHBIMU JEHCTBUSIMMU:

B) paboTa ¢ uHpopmManueil:

- BJIAJIETh HaBBIKAMU IMOJy4eHUs HHGOpMAIMM U3 HCTOYHHKOB
pa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYLIECTBISATh IOUCK, aHAJM3,
CHUCTEMAaTH3allMlI0 M HWHTEpPHpeTanuio HHGOpMAMK Pa3IUYHBIX
BUJIOB U ()OPM IIPEJCTABICHHUS;

I1P6 5. YMeHue y4uThIBaTh TPAHUIBI TPUMEHEHUS
M3YYEHHBIX (pU3MUeCKUX Mojeseil: MaTepuaibHas
TOYKa, MHEpLIMAJIbHAs CUCTEMA OTCYETa, HIeaTbHBIN
ra3; MOJICJIM CTPOEHHS ra30B, KUAKOCTEH U TBEPJIBIX
Ted, TOYEUHBIN OAIIEKTPUUYECKHI 3apsif, sAepHas
MOJIeTIb aTOMa, HYKJIOHHAsl MOJIelb aTOMHOTO sifpa
IIpU pelIeHnr (HU3NYECKUX 3a/1a4;

ITP6 9. CopmupoBaHHOCTH COOCTBEHHOM MO3UIUH
M0 OTHONICHHIO K ¢u3nyeckoil uHbopmanuy,
MOJIy4a€MOM M3 Ppa3HbIX HCTOYHHKOB, YMEHHM
UCIOJIb30BaTh IIU(POBBIE TEXHOJIOTUU IS TOMCKA,
CTPYKTYypUPOBaHHSI, HMHTEPIIpEeTaINU u
MpEJCTaBICHUsT Y4eOHONW W HayIHO-TOMYISIPHOMN
uH(pOPMAIIMK; pa3BUTHE YMEHUH KPUTHYECKOTO
aHaJIM3a Moxyd4aeMoi nHhopMaIun




- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (hopMaTax C y4eTOM Ha3HAYCHUS
nHGOPMAIINH U [IEJIEBOH ayIMTOPUH, BEIOUPAst ONTUMATIBHYIO (hopMy
MIPEJCTABICHUS U BU3YaTH3AINH;

- OUEHHMBAaTh JOCTOBEPHOCTb, JISTUTUMHOCTHh HWH(MOpPMAIHH,
€€ COOTBETCTBHE MPABOBBIM H MOPAIBHO-3THYECKUM HOPMaM;

- UCTIOJIB30BATh cpexacTsa MH(POPMAIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTHA B PEIICHHHM KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 3a/1a4 C COONIOJICHHEM
TpeOOBaHUN DJPrOHOMHUKH, TEXHUKH OE30MACHOCTH, THUIHEHBI,
pecypcocOepexeHns, TPABOBBIX W OTHYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 6€30TacHOCTH;

- BJIaJeTh HABBIKAMH pACIO3HABAaHUS W 3aIlIUTHl HH(OpPMAIIH,
MH(POPMAIMOHHOMN 6€30TTaCHOCTH JTUYHOCTH

OK 03.
[InanupoBaTh

U pPeaIn30BbIBATh
coOCTBEHHOE
npodecCuoHaNIbHOE
U JIMYHOCTHOE
pasBuTHE,
MpePUHUMATEIbCK
VIO 1€ATeIbHOCTh

B
npodeccuoHaIbHON
chepe,
UCII0JIb30BATh
3HAHUS 10 TPABOBOM
1 (puHAHCOBOM
IPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX
CUTYaIUSIX

JInyHOCTHBIE pE3yJbTaThl JOJDKHBI OTpakaTh B YacTH JTYXOBHO-
HPAaBCTBEHHOT'O BOCIIUTAHUS:

- CIOCOOHOCThH OILICHMBATh CHUTYAaIlMI0 W TPUHUMATh OCO3HAHHBIC
pEeLIeHUs], OPUEHTUPYIACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

- OCO3HAHME JIMYHOTO BKJIA]] B TOCTPOCHUE YCTOMYUBOTO OYy/IyIIIETO;
MertanpeaMeTHble pe3yibTaThl JOJDKHBI OTpaxaTh: OBlajeHue
YHUBEPCAIbHBIMU PETYISTUBHBIMU JI€UCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOATEJIbHO OCYIIECTBJATh MO3HABATEIbHYIO NESITEIbHOCTD,
BBISBIISTE poOJIEMBI, CTaBUTh
u ¢GopMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIBbHOI
JESATEIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

- CaMOCTOSATENIbHO COCTaBJATh IUIAH PEIICHHS IPOOJIEMBI
C Y4ETOM HMMEIOIIHUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIIOYTEHH;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

-pacliupATh pPaMKH Y4eOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX
MPEIIIOYTECHUI;

- JeNnaTh OCO3HAHHBIA BBIOOpP, AapPTYMEHTHPOBATh €O,
OTBETCTBEHHOCTb 3a PEUICHNUE;

OpaTh

I1P6 9. ChopmupoBaHHOCTh COOCTBEHHOU TO3UITUN
0 OTHONIEHHIO K ¢u3nyeckoil uHbopmanuy,
MOJy4aeMOl M3 Pa3HbIX HCTOYHUKOB, YMEHUM
UCIO0JIb30BaTh U(POBBIE TEXHOJIOTUU I TOMCKA,
CTPYKTYpUPOBaHUS, UHTEpIIpeTaluu u
MPEACTABICHUS y4eOHOW M HAYYHO-TIOMYJISIPHOU
uH(pOPMAalLlMK; Ppa3BUTHE YMEHUH KPUTUYECKOTO
aHaJIM3a Moy4aeMoil HHpoOpMaIuu




-cmoco0CcTBOBaTh  (DOPMHUPOBAHWIO W MPOSBICHUIO  IITUPOKOI
SPYIUIIMU B Pa3HBIX 00JIACTIX 3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBINA U KYJIbTYPHBI YPOBEHB;

0) CaMOKOHTPOJIb!

HCII0JIb30BAaTh MPHUEMBIL peq)J'ICKCI/II/I AJI1 OOUCHKU CUTYyalluu, B5160pa
BEPHOTO pEIICHUS;

- YMCTb OICHUBATb PUCKHU U CBOCBPEMCHHO TPUHUMATh PCIICHHA 1O
HUX CHHUKCHUIO,

B) SMOIIMOHAIBHBIA WHTEIJUICKT

- CTPEMJICHUC K JOCTWIKCHHIO MLCJIM MW YCICXY, OITHMU3M,
MHHUIITUATUBHOCTD, YMCHHUE I[GfICTBOBaTI), ucxoasas U3 CBOHUX
BO3MOJKHOCTEH;

- cnocoOHOCTh TOHMMATh SMOIMOHAIBFHOE COCTOSHUE IPYTHX,
YUUTBIBATh €ro npu OCymeCTBICHUN KOMMYHHKAIIUH, CHOCOOHOCTD
K COUYBCTBHUIO U CONCPCIKUBAHUIO,

- CIOCOOHOCTh BBICTpauBaThb OTHOIIEHHS] C JPYTMMH JIOAbMH,
3a00TUTHCSI, MPOSBIISATH HHTEPEC U pa3periath KOHPIUKTHI

OK 04. 3ddexTuBHO
B3aMOJEHCTBOBATh
1 paboTarth

B KOJUIEKTHBE

Y KOMaH/Ie

JImgHOCTHEBIE PE3YIbTAThl OOJDKHBI OTpaKaTb B YaCTH HCHHOCTHU
HAaY4YHOT'O ITO3HAHU:

- OBJIaJICHUEC HaBbIKaMH yqe6HO'HCCHe,HOBaTeHBCKOﬁ, HpOGKTHOfI u
COHH&HBHOﬁ JACATCIIBHOCTH,

MeTanpeMeTHbIE PEe3yJIbTaThl JOJDKHBI OTpaXkaTh: OBIajcHHE
YHHBEPCATbHBIMA KOMMYHHUKATUBHBIMU JICHCTBHSIMH:

0) coBMeCTHas ACATEIBHOCTD:

- TOHUMAaTh W UCHOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOU

U MHJIUBUYaJIbHON PabOTHI;

- BbIOMpaTh TEMAaTHUKy U METOJbl COBMECTHBIX JICHCTBUH C y4eTOM
OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXkJIOT0 WIeHa KOJJICKTHBA;

- IPUHHMMATh L€ COBMECTHOM JESITEIBHOCTH, OPraHU30BbIBAaTh
U KOOPJIMHUPOBATh JEMCTBUS IO €€ TOCTHKEHUIO: COCTABIIATH IIJIaH
JNEUCTBUM, pacupeleNiaTh poJIM € y4ETOM MHEHUN Y4YaCTHMKOB,
00CyX/1aTh pe3yJabTaTbl COBMECTHOH palboTHI;

-OLIEHNUBATh KauyecTBO CBOET0 BKJIAaJa M KaXIOIO0 YYacTHHKA
KOMaH/1bl B OOIIMH pe3yabTaT Mo pa3padoTaHHbIM KPUTEPUSIM;

[1P6 10. OBnaaeHne ymeHUAMH padOTaTh B TPYyIIIES
C BBITIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  TPYIINbBI, PalMOHAIBHO
pacrpenensiTh JACATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJCKBaTHO OLICHMBATH BKJIAJ Ka)JIOTO
u3 Y4aCTHUKOB TPYIIIBI
B PEUICHUE PacCMAaTPUBACMOH MPOOIIEMBI




-TpejularaTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C IO3ULMN HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH; KOOPAUHUPOBATh U
BBITIOJIHATE pabOTy B YCIOBHSIX pEATbHOTO, BHPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

-OCYILLECTBIISTh MIO3UTUBHOE CTpaTeruueckoe IIOBEJICHUE
B Pa3iMYHBIX CHTYaLHUSX, MPOSIBISATH TBOPUYECTBO M BOOOpaKEHHE,
OBbITh UHUIIMATUBHBIM.

OBnazneHne yHUBEpPCAIIbHBIMU PETYISITUBHBIMU JEHCTBUSAMU:

T') IPUHATHE ce0s U IPYTUX JIIOIEH:

- IPUHUMATh MOTHBBI M apryMEHThl JIPYIHX JIOAECH MpU aHalu3e
pe3yIbTAaTOB AEATEIBLHOCTH;

- MPU3HABaTh CBOE MPaBO U MMPaBO APYTUX JIFOJei Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMAaTh MHUP C MO3UIMH JAPYroro
4eJ0BeKa

OK 05. OcymiectBisiTh
YCTHYIO

Y TIUCBMEHHYIO
KOMMYHUKAITHIO

Ha TOCyJapCTBEHHOM
sa3e1ke Poccuiickoi
denepanuu

C y4eToM
0COOEHHOCTEH
COLIMAJILHOTO

U KYJIbTYPHOTO
KOHTEKCTA

JIMIHOCTHBIE PE3yIbTATHI JIOJDKHBI OTPAXKATh B YACTH ICTETHYECKOTO
BOCITUTAHHS:

- 3CTETHUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa,
HAydHOTO W  TEXHMYECKOTO  TBOpPYECTBa, CIOPTa, TpyAa
M O0IIECTBEHHBIX OTHOIICHMIA;

B 00JIACTH MATPHOTHICCKOTO BOCITUTAHUS MPOSIBIISTH:

-IICHHOCTHOE  OTHOIIECHWE K TOCYJapCTBEHHBIM  CHMBOJIAM,
HCTOPUYCCKOMY ¥  TIPHUPOJHOMY  HACICIUIO,  IaMATHUKaM,
TpamuiusaM HapojoB Poccum, noctmwkenussMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE;
MertanpeaqMeTHbIe pPe3yJIbTaThl JIOJDKHBI OTPaKaTh:
YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU JICHCTBHSIMHU:

a) oOmieHue:

- OCYILIECTBJIATh KOMMYHHKAIIUU BO BCEX c(hepax KU3HU;
- pacmo3HaBaTh HeBepOalbHBIE CpPEACTBAa OOIICHHUS, MOHUMATh
3HAUEHUE COIMAIBHBIX 3HAKOB, pACMO3HABATh MPEINOCHUIKH
KOH(DIUKTHBIX CUTYaIM U CMATYaTh KOHMINKTHI,

- pa3BepHYTO U JIOTMYHO U3Jaratb CBOK TOYKY
C MCTIOJIH30BaHUEM SI3BIKOBBIX CPEJICTB

OBnaneHue

3peHHS

ITP6 1. CpopmupoBaHHOCTH IPEACTABICHUN O POIIU
u Mecte (UMK M aCTPOHOMHUHM B COBPEMEHHOM
HAay4YHOW KapTHHE MHpa, O CHCTeMooOpa3yromien
posn bu3uKn
B Ppa3BUTHM €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTHA, O BKJIaJle POCCUNUCKUX
U 3apyOEKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAYKHU;
MOHUMaHHE (PU3UUYECKON CYIIHOCTH HAOII0JaeMbIX
ABJIGHUH MUKpPOMHpA, MakpoMHpa U MeErammpa;
NOHMMAaHHUE POJU ACTPOHOMHUHU B MPAKTUUYECKOM
JESITENIbHOCTH YenoBeKa
U JIaTbHEWIEM Hay4YHO-TEeXHHUYECKOM pa3BUTHUH,
ponu Qu3uku B (HOPMHUPOBAHMM KPYrozopa u
(GyHKIMOHATBHOW TPAMOTHOCTH 4EJOBEeKa IS
pelLIeHHs] TPaKTUYECKHX 3a/1a4




OK 07. CopeiicTBoBaTh
COXpPaHEHHIO
OKpY’Kalollel Cpebl,
pecypcocOepexeHHIo,
MPUMCHSTH 3HAHHSI
00 U3MEHECHUU
KITUMAaTa, TPUHITATIBI
OepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH

B UpE3BBIYANHBIX
CUTYaITUSIX

JInyHOCTHBIE  pe3ynbTaTbl  JOJDKHBI  OTpakaTb B 4acTu
9KOJIOTHYECKOIO BOCIIUTAHMS:
- c(OPMHPOBAHHOCTH HKOJIOTUYECKON KyIbTYpbl, TOHUMaHHE

BJIMAHHA COLHUAJIBHO-OKOHOMHWYCCKUX IIPOLNECCOB Ha COCTOSHHUC
OPUPOJHOH ¥ COLMAIBHOW CpeAbl, OCO3HAHHWE TJI00AIBLHOTO
XapakTepa 3KOJOTHYECKUX MPOoOIIeM;

- IJTAHUPOBAHME U OCYIIECTBIIEHUE JICHCTBUI B OKPYXAIOIIEH cpefie
Ha OCHOBE 3HaHUS 1IeJIel YyCTOMUNBOTO Pa3BUTHS YEIOBEYECTBA;
AKTUBHOE HENPUATHE NCUCTBUN, MPUHOCSIIINX BPEN OKPYXKarOIIEH
cpene;

- AKTUBHOE HEMPUATUE AEHUCTBHI, IPUHOCSIINX BPEI OKPYXKAIOIIEH
cperne;

- YMCHHUC IIPOrHO3HUPOBATH H€6HaFOHpI/I$ITHBIe OKOJIOTUYECKHUE
MOCTICACTBUA NPCANTIPUHUMACMBIX )IGf/iCTBI/If/i, MpeaAOTBpallaTh UX

[TP6 8. ChopMupoBaHHOCTH yYMEHHUS MPUMEHSTH
MOJlydeHHBIE 3HAHMUA JUIS OOBSCHEHHS YCIOBHIA
npoTeKaHus (PU3MUYECKHX SBICHUH B IPUPOJIE U JUIS
IIPUHATHSA IPAKTUYECKUX PEIIECHNUN B IOBCEITHEBHOM
KU3HU

uig obecriedyeHust 0€30I1acHOCTU MpU OOpallleHuu
¢ ObITOBbIMM mpuOOpaMH M  TEXHUYECKHUMHU
ycTpoiicTBamu, COXpaHEeHus 3/I0pOBBS u
COOIOACHNUST HOPM SKOJIOTMUECKOTO TOBEJCHUS B
OKpYXKalole cpeje; MOHMMaHue HE0OXOJAUMOCTH

IIPUMEHEHUS JOCTHKEHHUN ¢buzuku
51 TEXHOJIOTHN JUTSt palMOHAIBHOTO
MIPUPOJOTIOIB30BAHMS

I1IK 4.3. BuInoaasrs
JTMArHOCTHKY W OIICHKY
TEXHUYECKOTO
COCTOSTHHS

OTAENBHBIX
KOHCTPYKTHBHBIX
9JIEMEHTOB 3/IaHMi.

- TOTOBHOCTH K aKTUBHOU JCATCIIBHOCTHU TEXHOJIOTHYECKOHN U
COLMAIBHOW HANPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATh,
TUTAHUPOBATh U CAMOCTOSTEIIFHO BBIMOIHATH TAKYIO IESTEITLHOCTh
- MHTEPEC K pa3IMuHbIM cdepam npodeccuoHaIbHO M
JeSTeTbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBINA BBIOOP Oymymiei
npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TTAHBI

- CaMOCTOATENBEHO (POPMYIHPOBATH U AKTYAJTU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- OCYILIECTBJIATH IeJICHANPABJICHHBIN IIOUCK TIEPEHOCA CPEJICTB U
croco0OB JIEHCTBHUS B IPOPECCUOHAIBHYIO CPELy:

— MPUHUMATh [IEJTH COBMECTHOM JICATEIIbHOCTH, OPTaHU30BbIBATh U
KOOPJAMHUPOBATh ICHCTBUS TI0 €€ JJOCTHKEHUIO: COCTABIISATh ILJIaH
JICWCTBUH, paclpeieNaTh POJIM C yYETOM MHEHUN YYaCTHUKOB,
00CY)KJaTh pe3ylbTaThl COBMECTHOM paboTHI;

— UCTIONIb30BaTh MPUEMbI peIICKCHH [Tl OLIEHKU CUTYAIlUH,
BBIOOpA BEPHOTO PEIICHHUS.

[1p6 9- ymets hopMupoBaTH COOCTBEHHYIO
HIO3UIIMIO 110 OTHOILIECHHUIO K (HH3HYECKON
nuH(OpMAIHH, OTy4aeMOi U3 pa3HbIX HCTOYHHKOB,
YMEHUI HCTIOJIb30BaTh U(PPOBHIC TEXHOJIOTHH JIIs
HIOMCKa, CTPYKTYPUPOBAHHS, HHTEPIIPETALHN H
HpelCTaBICHUs] Y4eOHOM U Hay9HO-TIOMYJSIPHOI
nH(OpMAIHMHY; Pa3BUTHE YMEHHH KPUTUYECKOTO
aHaJM3a MoJy4aeMoi HHpOpMALUH

[1p6 10- oBnameTs ymMeHUSIMU pabOTaTh B TPYIIE C
BBITIOJTHEHUEM Pa3lIMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBAaTh ~ PabOTy  TPYIIbI, PalUOHAIBHO
pacmpenensiTh JesSTeNIbHOCTh B HECTaHJAPTHBIX
CUTyaIusiX, aJeKBaTHO OLIEHUBATh BKIAJ KaXKIOTO
u3 YYaCTHUKOB TPYIIBI B perieHue
paccMaTpuBaeMoil mpooOIemMbl




1.3. [IpuMeHeHUE 3JIEKTPOHHOTO O0y4YeHUs] U TEXHOJIOTHIl TUCTAHIMOHHOI O
o0pa3oBaHus

Peanuzanus conepxanus nporpaMmMbl BO3MOXKHA ¢ IPUMEHEHUEM SJIEKTPOHHOTO
oOydeHussT M  TEXHOJOTUM  JUCTAHIMOHHOTO  OOpa30BaHMs,  OTKPBITHIX
o0pa3oBaTeIbHBIX PECYPCOB.

1.4. Peanu3anus cogep:kaHus nporpamMmsl 1Js odyyarommuxcs ¢ OB3

Peanuzauust copepkaHuss  00pa3oBaTeNbHOM  MporpaMMbl M KOHTPOJIb
pE3yJIbTATOB €€ OCBOCHHUS ISl 00YYaIOUIUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU
3M0pOBbSI M  WHBAJIWAOB OpPraHM3yeTcss C Y4eTOM OCOOEHHOCTEeH  HX
NCUXO(U3UYECKOTO Pa3BUTHUS, HHAMBHUAYAJIbHBIX BO3MOXKHOCTEH M COCTOSHHMS
3JI0pOBBSL.

2. CTPYKTYPA M COJAEP KAHUE OFIEOBPA3OBATEJIBHOM
JANCIOUIIJIMHBI

2.1 O6beM AUCHUNJINHBI M BBl YUeOHOH padoThl

Bupa yueOHo# padoThbl Oo0bem B
yacax

Oo6pa3oBaTe/ibHasi HATPY3Ka (BCero) 180

Y4yeOHas HArpy3Ka BO B3aMMO/IeliCTBHU ¢ MpenoaBaTeieM (Bcero) 162

B T.4.

TEOPETUUCCKUEC 3aHATHUS 126

1ab0paTOPHBIC 3aHIATHUS 36

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COAePKaAHME (COMepKaAHUE 58

NPHUKJIATHOTO0 MOIYJIA)

B TOM YHCJIC:

TeopeTuyeckoe ooyueHune 8

MIPAKTUYECKOe 00ydyeHue 50

KoHncynpranuu 12

ITpomexxyrouHas arrectanus B GopMe IK3ameHna 6




2.2. TemaTnueckuii IVIaH U co/iePKAHUE TUCHMILTUHBI «PU3NKa)

HaumenoBanue Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U podecCHOHATbHO OPHEHTHPOBAHHOE) O0bem Koawbt
pa3iesioB U TeM JadopaTopHbie U NPaAKTHYECKHEe 3aHATHS, NIPUKJIATHOH MOAYJIb (IPH HAJTUYHN) yacoB | popMupyeMBbIX
KOMIIeTeHI M
1 2 3 4
Pa3nen 1. ®u3uka U MeTOAbI HAYYHOI 0 TIO3HAHUS 4
Tema 1.1. Coaep:kaHue y4eOHOro MaTepuasia 2 OK 03
Benerue Dusuka - Hayka o npupoje. Haydnble METOBI MO3HAHKS OKPYXKaromero Mupa. Pojib sKcrepuMenTa u OK 05
TEOPUU B TIPOLIECCE MO3HAHUS TPUPOIBL. DKCIIEPUMEHT B (u3uke. MoaenupoBaHue GU3NUECKUX SBICHHUI
1 riporieccoB. Hayunble rumoTe3sl. @u3ndeckre 3aKOHBI U TeOPUH. [ paHUIIBI TPUMEHUMOCTH (PU3NICCKHIX
3akoHOB. [Ipunuun coorBerctBus. Ponb u mecto ¢u3nku B (HOpMHPOBAaHMHM COBPEMEHHOH HaydHOIl
KapTUHBI MUPA, B TPAKTHYECKOH JIeATEITHHOCTH JIIOJICH
IIpodeccuoHATBLHO OPUEHTHPOBAHHOE CO/IEP/KAHUE 2
SHauenue gusuxu npu oceoenuu npogheccuii u cneyuarvrocmeit CIIO
Paznen 2. MexaHuka 30
Tema 2.1. Conep:xaHue yueOHOro MaTepuaJa
Kunemarnka Mexanndeckoe IBHKeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO IBMKEHMs. Cucrema otcuera. Tpaekropusi.
[NepeMenienue, CKOPOCTh (CPEIHss CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHME MATEPUATILHON ToukH,| O
X TPOEKUMH Ha OCH cHCTeMbl KoopauHar. CloKeHHE MepeMelleHUl U CII0XKEHHE CKOpOCTeH.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsMOJIMHEiHOe aBIKeHue. ['paduku 3aBUCMMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHUsI, TyTH W TIEPEMEIICHHUS MaTepHAIbHOM TOYKH OT BpeMmeHH. CBOOOAHOE TaJCHHE. OK 01
Yckopenue cBoGogHoro majeHusi. KpuonumHeiiHoe nBuxkeHHe. [[BMKeHHEe MaTepHallbHON TOYKH IIO OK 02
OKPY>KHOCTH C TIOCTOSTHHOW TI0 MOJYJIIO0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEHHas ckopocTh. [lepuon u OK 04
yacTtoTa oOpamenus. LleHTpocTpeMuTeabHOe YCKOPEHHE OK 05
[IpakTHyeckue 3aHATHS OK 07

[IpakTueckue pabOTHI:

M3mepenne MrHOBEHHOM ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXAY IMYTAMHU, TIPOUIEHHBIMU TEIOM
3a MOCJEA0BATENbHBIE PaBHbIE MPOMEKYTKH BPEMEHU NPH PABHOYCKOPEHHOM JBHKEHHUM C HA4YaJIbHOMN
CKOPOCTBIO, PaBHOM HyI0. 3ydueHne NBHKEHMS IIapuKa B BA3KOM )KUIKOCTU. M3yueHne nBUKeHUs Tena,
OpPOIIEHHOTO TOPU30HTAIBHO.

TexHnuecKkre yCTpOMCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: CHUIAOMETp, JBM)KEHHE CHApsIOB, ILIEMHBbIE U

peMéHHLIe nepecaadu. Texauueckue yCTpOﬁCTBa W MMPAKTUYCCKOC MPUMCHCHUC: ITIOAIIUITHUKHA, JBUIKCHUC




MCKYCCTBCHHBIX CITYTHUKOB. Texunueckue YCTpOﬁCTBa U MPAKTUYCCKOC IMPUMCHCHHUC: IMMOAIINITHUKH,
JIBHIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

Hpocbeccnona.nbﬂo OPUCHTUPOBAHHOC COACP/KAHUC

\Peuwenue 3a0ay ¢ l’lpOd)@CCUOHClﬂbHOﬁ HanpaeilerHoOCmsro no meme «Kunemamuxay

Tema 2.2.
J/InHamuka

Conep:xaHue yueOHOro MaTepuaJa

[IpuHnmn otHocuTenbHOCTH ['amunest. [1epBeiii 3akoH HeroToHa. IHEpunaneHbie cucteMsl oTcuera. Macca)
rena. Cuna. [lpuHiun cynepnosurmu cuil. Bropoit 3akoH HprooToHa misi mMaTepualbHOW TOYKH B
nHepuuansHoil cucteme orcyera (MCO). Tperuit 3akoH HploToHa uis MaTepuaibHBIX TOYEK. 3aKOH
BceMUpHOTO Tsarotenus. Cuia tsokectu. IlepBas kocMudeckas ckopocthb. Cuiia ynpyroctu. 3akoH ['yka.
Bec tena. Tpenue. Buabl Tpenust (mokosi, ckojbkeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuia
TPEHUS CKOJIbXKEHUS U cuiia TpeHus nokosi. Koapduuuent tpenus. Cumna conpoTHBIEHUS MIPH ABHKEHUU
Teja B KUAKOCTU wiu rase. IlocrymnarenbHoe M BpamiaTenbHOE JBUKEHUE aOCOJIIOTHO TBEPIOTO Teja.
MOMEHT CUJIbI OTHOCHTENBHO OcH BpanieHus. [linevo cumel. YcinoBust paBHoBecus tBepaoro tena B MCO
[IpakTHueckue 3aHsATUS

[MpakTuueckne paboTel: M3ydeHwe nBWKEHHS Opycka MO HAKJIOHHOW TIUIOCKOCTH TIOJ] JIEHCTBUEM
HECKOJIbKUX chil. TexHuueckue yCTpOWCTBa M IMPAKTUYECKOE MPUMEHEHHE: IMOIIIMITHUKY, ABUKCHHUE
MCKYCCTBEHHBIX CHYTHUKOB

IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COIEPKAHUE

JlabopaTopHble 3aHATHSA

JlaGoparopHnas pabora 1. HccienoBaHue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B TMPYKHUHE
1 pe3UHOBOM 00pasIle, OT ux Aedopmariuu.

JlabGoparopHas paboTta 2. MccnenoBanue yclIoBH paBHOBECHS TBEPOTO Tejla, UMEIOIIEro OCh BpalleHus
\Pewenue 3a0ay ¢ np0¢eCCMOHaJZbHOZZ HanpaejleHHocmysvlo no meme «ﬂUHa.MMKa))

Tema 2.3.
3aKOHBI COXpPaHEHUS B
MEXaHUKE

Conepxxanue yueOHOro MaTepuaJia

Mexannyeckass paboTa u MomHOCTh. Kunernueckas »sHeprusi. lloTeHumanbHas dSHeprus. 3aKoH
COXpaHEHHUs MEXaHUYeCKOW >Hepruu. PaboTa CHIBI TSXKECTH U CHIIBI ynpyrocTH. [IpuMeHeHne 3aKOHOB,
coxpaHeHus. Mcronb30BaHne 3aKOHOB MEXAaHUKU sl OOBSCHEHHUs [BIKEHUS HEOECHBIX Tel W s
[Pa3BUTUSI KOCMUYECKUX HCCIEIOBAHUM, IPaHULIbI TPUMEHUMOCTH KJIACCHUYECKOW MeXaHUKH. MMITynbe
MaTepHaTbHOW TOUYKU (TeNa), CUCTEMBbl MaTepUalbHBIX TOUeK. VIMIyNIbC CUIIBI U U3MEHEHHE UMITYJIhCca
Terna. 3aKOH COXpaHEHUs UMITyabca. PeakTuBHOe maBrkeHue. Paborta cuibl. MOIIHOCTh CHITBI.

Kuneruueckast OHCPIrusid MaTCpHaHBHOﬁ TOYKHM. TeopeMa 00 W3MEHEHHU KHUHETHYECKOMU OHCPTHUU.




[lorenumaneHast sSHeprus. lloTeHumanbHas 3HEpruss  ynpyro  J1eOPMHUPOBAHHOM  MPYKHUHBI.
[loTeHuManpHas 3Heprus Teaa BOau3K nosepxHoctu 3emiu. [loTeHnmanbHble 1 HEOTEHIMAIbHBIE CUIIBI.
CBs13b paOOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOW SHEPTHUU CUCTEMBI Tell. YIpyrue u
HEYNPYI'Me CTOJKHOBEHUS

[IpakTyeckue 3aHATHS

[MpakTuyeckne paboOTHI:

M3yuenue cBs3M CKOPOCTEH TeJl MpU HeYIpyrom yaape. McciemoBanue cBsI3u pabOThI CHIIBI C K3BMEHEHHUEM
MEXaHUYECKOW SHEPTUH TEJIa.

TexHuueckre yCTpONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KOTMEp, MPY>KUHHBIA THCTOJIET,
NTBI>KEHHUE UCKYCCTBEHHBIX CITYyTHUKOB U PAKET.

Mcronp30BaHre 3aKOHOB MEXaHWUKH 11 OOBSCHEHWS JBWKCHUS HEOSCHBIX TEJ W I Pa3BUTHUA
KOCMHYECKUX HCCJICIOBAHWM, TPAHUIBI TMPUMEHUMOCTH KIIACCUYECKOW MeXaHuku. Mmwuramms
HEBECOMOCTHU

IlpodeccnoHaIbHO OPMEHTHPOBAHHOE COACPKAHHUE

JlabopaTopHbIe 3aHATHSA

JlaGopaTopHnas padota 3. McciemoBanue cBSI3u pabOThI CHUJIBI C ©3MEHEHHEM MEXaHUYECKOW SHEPTUH Tella
Ha IpUMepe pacTsHKEHHsI pE3UHOBOTO KI'yTa

Ipumenenue 3axono6 coxpanenus. Ilpakmuyeckoe npumeHeHue uuiecKux 3HaHuil
6 NOBCEOHeBHOU HCUZHU OISl UCNOTb308AHUSL NPOCMBIX MEXAHUIMOSB, UHCMPYMEHMO8, MPAHCHOPMHBIX]
cpeocmes

\Pewernue 3a0ay ¢ I’lp0¢€CCMOHClJZbHOIZ HanpaejileHHoCmslo no meme «3akonuwi COXPAHEHUSl 6 MEXAHUKEY

Pa3nen 3. Mosekyasp

Hast QU3NKA M TEPMOJAMHAMMKA

32

Tema 3.1.

OCHOBEI
MOJICKYJISIPHO-
KHHETHYCCKON TeOpHHr

Conep:xaHue y4eOHOIr0 MaTepuaa

(OCHOBHBIE I10JIO’KEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU U UX OINbITHOE 000CHOBaHUE. bpoyHOBCKOE
newkenne. Jnpoysus. Xapakrep ABMWKEHHUS M B3aMMOJCHCTBUS YacTHIl BellecTBa. MOJEIH CTPOSHHS
ra3oB, )KHJKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ITHUX Mojelei. Macca u
pa3mepsl Mosiekynn. KonmmuectBo BemectBa. [locrosanas ABorazapo. TemoBoe paBHOBecue. Temmeparypa
u ee u3Mepenue. lllkama temmepatyp Llenbcus. Monens uaeansHoro rasza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETHYECKON TEOpUH MJeabHOro raza. AOCOJIOTHas TeMIepaTypa Kak Mepa cperHel
KUHETHYECKOM SHEpruu TEMIoBOro ABMKeHHWs dacTuil rasa. lllkama temmepatyp Kenbuna. ['a3oBble
3aKoHBl. YpaBHeHHe MenzeneeBa-Knanelipona. 3akon Jlansrona. M3ompoueccsl B UeaqbHOM Trasze C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe mpeacraBieHue U30MPOLECCOB: H30TEPMa, U30X0Pa,
n300apa

HpaKTI/I‘-IeCKI/Ie 3aHATUA

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I1K 4.3




[TpakTuyecknue paboOThI:

M3mepenue maccsl BO3JyXa KJIACCHOW KOMHare. lccrnenoBaHue 3aBUCUMOCTH MEXKIY IapamMeTpamu
COCTOSIHUSL Pa3peKEHHOro raza. TeXHWYECKUE yCTPOMCTBA M MPAKTUUYECKOE NPHUMEHEHHUE: TEPMOMETP,
OapoMeTp

JlabopaTopHble 3aHATUSA

JlaboparopHass padora 4. OmnpeneneHue Macchl BO3JyXa B KIACCHOW KOMHATE HAa OCHOBE HM3MEpPEHUIt
00beMa KOMHATBHI, TaBJICHMsI U TEMIEpaTyphl BO3/lyXa B HEMl.

HpO(l)eCCI/IOHaJIbHO OPUCHTUPOBAHHOC COACPKAHUC

VlabopamopHnas paboma 5. Hccnedoeanue 3agsucumocmu  mexcoy napamempamu — COCMOsHUs
A3PEAHCEHH020 2a3a

\Pewenue 3a0au ¢ npogheccuonanvrotll HanpasieHHocmoto no meme « Ocnoevr MKT»

Tema 3.2.
(OCHOBBI
TePMOTUTHAMUKH

Conep:kaHue y4eOHOro MaTepuaJsia

Buytpennsis sHeprus. Pabora u teronepenadya. KonnuecTBo TemnoTsl. YpaBHEHHE TEIJIOBOTO OanaHca.
[lepBoeHauano TepMoAMHAMHUKA. AnuabaTHBIA mporiecc. Bropoe Havdano TepMoauHaMuKd. TernioBbIe
neurarenu. KITJ[ TennoBoro nsuratens. Oxpana npupoisl. TepMoauHamuueckas cuctema. BHyTpeHHss
SHEPrusi TEPMOJMHAMUYECKOW CHCTEMBI M CHOCOObI ee m3MeHeHus. KonmdecTBo TemjnoTel U padorta.
BHyTpeHHsI1 5HEprusi OJHOATOMHOIO HACAIBHOIO rasza. Buasl Teronepenauyu: TEIUIONPOBOIHOCTD,
KOHBEKIIMS, N3JIydeHHE. Y AeNIbHAS TEINIOEMKOCTh BEeEeCTBA. KOMMYeCTBO TEIIOTHI MPHU TEIIONEpeaaye.
[lonsitne 06 aguabatHoM mpouecce. [lepBblii 3akoH TepMoauHAaMUKH. [IpuMeHeHHE TEepBOro 3aKOHA
TepMOJIMHAMUKUA K wu3omnpoueccam. ['paduyeckas wunTepnperanus paboTsl raza. Btopoil 3akon
repMoauHamMuku. HeoOpaTtumocTs mporieccoB B mpupoze. TersoBsie mamuHbl. [IpuHUMNbl AeldcTBUS
rerioBbIX MauH. [IpeoOpa3oBanus sHeprun B TeIIOBbIX MamuHax. KosdduuuenT noiaeznoro neicTpus
reruioBoi MamuHbl. [ukn KapHo u ero ko3¢ duiueHT noie3Horo AelcTBUa. JKOJIOTHYECKUE MPoOIeMbl
TEIUIOAPHEPTreTUKU. TEeXHUYECKUE YCTPOWCTBA M IMPAKTHUUECKOE MPUMEHEHME: JIBUTaTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOJMJIbHUK, KOHIUIIMOHED

IIpodeccnoHAIBLHO OPHEHTHPOBAHHOE COJEPKAHME

JlabopaTopHble 3aHATHS

UlaGopaTopHas pabora 6. M3mMepeHne yaenpHOM TEMmI0eMKOCTH

\Peuwternue 3a0ay ¢ npO¢€CCUOHaJZbHOZZ HAnpaejilerHoCmslo no meme «Ocnogbl mepmoduHamuKu»

N

Tema 3.3.

Conepxxanue y4eOHOro MaTepuaJia




IArperaTHble
COCTOSIHUSIBEILIECTBA
1 (a3oBbIe
Mepexo/Ibl

[TapooOpa3zoBanue u KoHAeHcanwus. Vcmapenue u kuneHue. AOGCONIOTHAS M OTHOCUTENbHAS BIKHOCTh
Bo3ayxa. HackimenHslit map. YaenpHas TeIioTa napooOdpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS
ot naBneHus. TBepaoe teno. Kpucrammyeckue n amopgHbie Tena. AHM30TPOIHS CBOMCTB KPUCTAIIIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuainbl. [lnaBneHue M Kpuctamausanus. YJienbHasl TEIUIoTa
rtayieHus. Cyomumaris. Y paBHEHUE TEIIOBOTO OalaHca

[ IpakTyeckue 3aHsATHS

[lpakTnueckas pabora: TexHuueckue YCTpOWCTBA M TNPAKTUYECKOE MPUMEHEHUE: TUTPOMETp U
IICUXPOMETP, KAJIOPUMETP, TEXHOJOIMU IIOJIYYEHUS COBPEMEHHBIX MAaTE€pUalOB, B TOM YHUCIE
HAaHOMAaTEpHUaJIOB, U HAHOTEXHOJOTHH

HpO(l)eCCI/IOHaJIbHO OPUCHTHUPOBAHHOC COACP/KAHUC

JlabopaTopHbIe 3aHATHSA

JlaGopaTopHas pabota 7. OnpeneneHue BIaXHOCTH BO3/IyXa

\Peutenue 3a0ay ¢ npO@QCCI/tOHClJZbHOlZ HanpaejilerHHoOCnbo no meme «Azpezameze COCMOAHUA eeuecmea»

Pazjnen 4. DiiekTpoauHAMUKA

38

Tema 4.1.
DJIEKTPOCTAaTHKA

Copep:xanue y4eOHOIr0 MaTepuaa

DJIEKTpU3alusa Tel. OJJEKTpUuecKkuid 3apsan. JIBa Buma saekTpudeckux 3apsiaoB. [IpoBomHUKH,
ITUBIIEKTPUKHU U TIOJTYIPOBOJHUKHU. 3aKOH COXpaHEHUs 3JIEKTPUUECKOTO 3apsaaa. Bzaumoneiicteue 3apsaoB.
3akoH Kynona. ToueuHsbIi aleKTpUUeCKui 3apsl. DIeKTpruuecKoe nosie. HanpspkeHHOCTh 3JIEKTPUYECKOTo
rosist. [IpuHIMN Cynepno3uuu 3MEeKTPUUECKUX Mosiel. JIMHNM HanpsyKEHHOCTH 3JEKTPUYECKOTO MOJIS.
PaGora cun snektpocratuueckoro mois. [lorenunman. PasHocts mnotenimanoB. [IpoBogHuku u
TUDJIEKTPUKU B DJIGKTPOCTAaTUYECKOM Toie. JludnexTpuueckas MNPOHUIAEMOCTh. DIJIEKTPOEMKOCTb.
Konnencarop. D1eKTpoeMKOCTh IIOCKOT0 KOHJIEHCATOpa. DHEPrus 3aps>KeHHOTo KOHJEHCaTopa

HpaKTI/I‘IeCKI/Ie 3aHATUA

M3mepeHue 3IeKTPOEMKOCTH KOHJEeHcaTopa. TeXHWYeckre YCTpPOWCTBAa M MPAKTHUUECKOE IMpPUMEHEHHE:
PIIEKTPOCKOTI, AJIEKTPOMETP, AJIEKTPOCTATUUECKAasl 3alUTa, 3a3eMJICHUE AIEKTPOIPUOOPOB, KOHACHCATOP,
KOIMHMPOBAJIBHBIN anmnapar, CTpyWHBIN NpUHTEP

IpodeccnoHAIbHO OPHEHTHPOBAHHOE COJEPKAHME

JIabopaTopHble 3aHATHS

UlaGopaTopHas pabota 8. MI3mepeHne 31eKTpOeMKOCTH KOHIeHCaTopa

\Pewternue 3a0ay ¢ I’lpO¢€CCUOHClJZbHOZZ HanpaesjierHoCmslo no meme ((Sﬂekmpocmamuka»

NN

Tema 4.2.

Conep:kaHue y4eOHOT0 MaTepuasa:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I1K 4.3




TTocTOAHHBIN

PIEKTPUYECKUNA TOK.

Toky B pa3inyHbIX
cpenax

DNEKTPUUECKUN TOK. YCIOBHUS CYILECTBOBAHUS 3JIEKTpUYECKOro Toka. Mcrounuku Toka. Cuina Toka.
[Tocrosiuubiii Tok. Hampspkenwe. 3akon Oma yis ydacTKa LENH. DJEKTPUUYECKOE COMPOTUBIICHUE.
YnaenpHOE compoTHBIeHHE BellecTBa. [locienoBarenbHoe, MapaienbHOE, CMELIAHHOE COEIUHEHUE
poBOoHUKOB. PaboTa anexTpuueckoro Toka. 3akoH Jxoynsa-JleHna. MOIHOCT 3JE€KTPUUECKOTO TOKA.
ONEKTPOABUKYIAsi CHJIa U BHYTPEHHEE CONPOTHBJICHME HMCTOYHMKA TOKAa. 3akoH Oma ajis IMOJIHOMN
(3aMKHYyTOM) nanekTpuuecko menu. KopoTkoe 3aMblkaHue. DJIEKTPOHHAST MPOBOJMMOCTH TBEPABIX|
METa/JIOB. 3aBUCHMOCTb  CONPOTHUBJIEHHMS METa/LIOB OT TeMmieparypbl. (CBepXIpOBOJUMOCTb.
DneKTpuueckuil TOK B Bakyyme. CBOMCTBa 3J€KTpOHHBIX Iy4ykoB. [lomynpoBonnuku. CoOCTBEHHas U
[pUMECHAsl MPOBOJUMOCTb NOJIYIPOBOIHUKOB. CBoiicTBa p-N-niepexoa. [loaynpoBogHIKOBBIE TPUOOPHI.
JNEeKTPUUECKUH TOK B pacTBOpax M paciijlaBaX 3JIEKTPOJMTOB. DJIEKTPOIUTHYECKAs IUCCOLMALIMS.
DNEKTPOIN3. DNEKTpUUYECKUil TOK B razax. CaMOCTOSTENbHBIM U HECAaMOCTOSITENbHBIN pa3psaa. MomHus.
[1nazma

[IpakTHueckue 3aHATUS

[IpakTiueckas pabora: TexHHnueckue ycTpoicTBa U MpaKTUYECKOe MPUMEHEHHE: aMIIEpMETp, BOJIBTMETP,
[peocTar, HCTOYHHMKH TOKa, OJJIEKTpOHArpeBaTejbHble MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP CONPOTUBICHUS, BAaKyyMHBIH TUOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOHUKOBBIH]
MO JT, TalbBaHUKA

IlpodeccnoHaIbLHO OPMEHTHPOBAHHOE COAEPKAHUE

JlabopaTopHble 3aHATHSA

JlaGopatopHast pabota 9. M3ydeHue cMEIaHHOro COSTUHEHUST PE3UCTOPOB. 2

JlaGopartopnas pa6ota 10. M3MepeHue 3MeKTPOJBMKYIIEH CHIbI HCTOUYHHKA TOKA M €r0 BHYTpEHHero| 2

COIIPOTHUBIICHUSL. 2

JlaGopaTopnas padora 11. Habmoaenue anekTpoausa

Pewienue 3a0au ¢ npogeccuonanbhoil hanpagieHHocmvio no meme «Ilocmosnmbiii 2nekmpuyeckusi moky | 2
Tema 4.3. Conepxanue yueOHOro MaTepuaJa 6
MaruuTHoe moJie. [TocrosiHHbIC MarHUTHL. B3aumoieiicTBre MOCTOSTHHBIX MAarHUTOB. MarHuTHOE 1oJie. BeKTOp MarHUTHOM
DIIEKTPOMArHUTHAs  MHAYKIMU. [IPUHIKI CYNEPIIO3UIMKM MarHUTHBIX 1OJeH. JIMHUY MardHMTHON MHAYKIMU. KapTiuHa TMuui
MHYKIHS. MarHUTHOM WHIYKIIUU TIOJS MOCTOSIHHBIX MarHUTOB. MarHuTHoe moJjie IpoBOJHMKA ¢ TokoM. KapTuHa

ITHHUMN HHAYKIIUK MArduTHOI'O IIOJIA UIMHHOTO IIPAMOTO IIPOBOAHHUKA W 3aMKHYTOI'O KOJIBIIEBOT'O
MPOBOAHHKA, KATYIIIKHA C TOKOM. OngIT 9pCTez[a. BzaumoaeiictBue MMPOBOJHUKOB C TOKOM. Cuna AMr[epa,
€C MOAYJIb 1 HAIIPABJICHUC. Cuna HopeHua, €C MOAYJIb U HAIIpaBJICHUC. I[BI/I)KCHI/Ie 3ap}I)KeHHOI>'I YaCTHUIIbI
B OTHOPOAHOM MArHUTHOM IIOJIC. PabGora cunbl HopeHua. SIBneHue BHCKTpOMaFHI/ITHOﬁ HHAYKIWH. IToTok
BCKTOpa MarHUTHOM HHAYKIUU. 3HCKTpOI[BI/I)Ky1L[aH CuJla HWHIAYKIHHU. 3akoH QJICKTpOMar HUTHOM

MHIYKITUN (Dapaneﬂ. BpreBoe DJICKTPHUYICCKOC T10JIC. 3J'ICKTpO,Z[BI/I)KyH_Ia${ CHJIa MHAYKIIMU B IPOBOJTHUKC,




JABHIKYIICMCA IIOCTYIIATCIIBHO B OJHOPOJHOM MAarHuMTHOM IIOJIC. HpaBI/IJIO HeHua. I/IHILYKTI/IBHOCTB.
SIBeHue CaMOUMHAOYKIUU. 3JI€KTpOI[BI/I)KYH_[a$I CuJjia CaMOWHIAYKIIUH. 3HCpI‘I/ISI MAarauMTHOTIO ITOJIA KaTyIIKU
C TOKOM. BHCKTPOMaI‘HI/ITHOG TI0JIC

[IpakTueckue 3aHATUS

[MpakTudeckas padbora: TexHUYEeCKHE yCTPOWCTBA U MPAKTUYECKOE MPUMECHEHHE: TTOCTOSTHHBIC MarHUTHI,
PIEKTPOMArHUTBI, 3JIEKTPOIBUTATENb, YCKOPUTENH JIEMEHTAPHBIX YACTUL, MHIYKIIMOHHAS [1€Yb

HpO(l)eCCI/IOHaJIbHO OPUCHTUPOBAHHOC COACP/KAHUEC

JlabopaTopHbIe 3aHATUSA

JlaGopaTopHnast pabota 12. MccrnenoBanue ASMCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
JlabopaTopHnast pabota 13. V3yuenue siBI€HHS 3JIEKTPOMArHUTHON MHIYKIINS

\Peuternue 3a0ay ¢ l’lpO(béCCLtOHClJZbHOIZ HanpaejilerHoCmsvro no meme ((aﬂGKmPOMCIZHuI’I’lHCIﬂ uHOykuuﬂ»

NN DN

Pa3nea 5. Kojseoanus

U BOJIHbI

Tema 5.1.
MexaHndecKne u
PIIEKTPOMarHUTHbIE
KoJIeOaHus

Conep:kaHue y4eOHOro MaTepuaJsia

KonebatenpHas cuctema. CBoOOAHBIE MeXaHWYEeCKHE KoyieOaHus. ['apmonnueckue konebanus. [lepuon,
HacToTa, aMIUIUTyAa U ¢aza koiaedbanuil. [IpykuHHBIN MasSTHUK. MareMaTH4ecKuii MasiTHUK. Y paBHCHHE
rapMOHHYECKHX Kojebanuii. [IpeBparienue sHeprun nMpu rapMOHUYECKUX KosiebaHusx. KomebaTenpHbIM
KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUsl B UJCAIbHOM K0Je0aTeIbHOM KOHTYpe. AHaJorus
MEXAy MEXaHUYECKUMU U AJIEKTPOMAarHUTHBIMU KojeOanusMu. @opmyna TomcoHa. 3akoH coXpaHEHHs
PHEPrud B HJAEATbHOM KoJjiebareabHOM KoHType. IlpencraBieHue o 3aTyxaromuX KoJEOAHUSX.
BoinykJeHHbIe MexaHuueckue koljiebanus. Pe3onanc. BbeIHykIeHHBbIE 3JI€KTpOMAarHUTHbIE KojeOaHUS.
[Tepemennbiii TOK. CUHYCOUAQIBHBIN MEPEMEHHBIN TOK. MOIIIHOCTh EPEMEHHOTO TOKA. AMIUTUTYTHOE U
neiicTByroliee 3HAUEHHWE CWIIbI TOKa W HampsbkeHus. Tpancdopmarop. IIpomsBoacTtBo, mepenada u
noTpebiieHne SJIEKTPUUECKON SHEpPruu. DKOJOTUYECKHE PHUCKU IPU MPOU3BOJACTBE JIIEKTPHUUECKOH
pHepruu. KynbpTypa HCroabp30BaHusl 3JEKTPOIHEPTHH B IOBCEAHEBHON KU3HU

HpaKTI/I‘IeCKI/Ie 3aHATUA

HpaKTI/I‘IeCKaH pa60Ta: Texuuueckue YCTpOﬁCTBa U IMPAKTHUYICCKOC IMPUMCHCHHUC: SHGKTpI/I‘IeCKI/Iﬁ 3BOHOK,
rCHEPATOP IEPEMCHHOI'O TOKA, IMHHUH JJICKTPOIICPpCaad

JlabopaTopHble 3aHATHS

UlaGopaTtopnas pabota 14. MccnenoBanue 3aBUCMMOCTH MEpHOAA MajbIX KojeOaHWH rpy3a Ha HUTU OT|
JUTMHBI HUTH ¥ MacChl Ipy3a.

IIpodeccnoHaIbLHO OPMEHTHPOBAHHOE COACPKAHME

Ha60paTopHa;1 pa60Ta 15. HccnegoBanue MNEPpEMCHHOT'O TOKAa B ICIH U3 IMMOCICAOBATCIIBHO COCANHCHHBIX
KOHACHCATOPA, KaTYIIKHU U pE3UCTOPA

OK 01
OK 02
OK 04
OK 05
OK 07




\Peuenue 3a0ay ¢ npOd)€CCMOHCUZbH0ﬁ HanpaelerHoCmsto no meme «Qﬂekmpwwaeyumubze KoneOanusy

Tema 5.2.
MexaHUJeCcKHe 1
PIEKTPOMAarHUTHBIE
BOJIHEI

CoaepikaHue y4eOHOIr0 MaTepuaJa:

MexaHn4yecKue BOJIHbI, yCI0BHs pacripoctpaHenus. [lepuon. CkopocTh pacipoCTpaHEHuUs U JUTMHA BOJIHBI.
[Tonepeunsie u po10TbHBIE BONHBL MHTEpdepentus u nudpakuns MexaHn4eckux BOJIH. 3BYK. CKOpPOCTH|
3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DJICKTPOMArHUTHBIC BOJHBI. Y CIOBHS U3ITyICHHS
PIIEKTPOMArHUTHBIX BOJIH. B3anmHuas opuenTanus Bekropos E, B, v B anekTpoMarautHoi BosiHe. CBOHCTBA
PIIEKTPOMArHUTHBIX BOJIH: OTpaX€HHE, MpelloMJIeHue, Nojispuzanus, audpakuus, UHTephEepeHLHs.
CKOpOCTb 3JIEKTpOMarHuTHBIX BoJIH. I1Ikana anexTpoMarHUTHBIX BOJIH. [IpriMeHeHne 31eKTpOMarHuTHBIX
BOJH B TeXHUKE M ObITy. [IpuHIMIBI panuocBs3u U TeneBuieHUs. Panuonokanus. DaeKTpOMarHUTHOE
3arpsi3HEHUE OKPYKarOIIEN Cpeibl

I IpakTyeckue 3aHsATHS

[lpakTueckass paborta: TexHudeckue ycTpoWcTBa M NPAKTHYECKOE MPUMEHEHHE: MY3bIKaIbHbBIE
MHCTPYMEHTBI, YIIBbTPa3BYKOBAsl JUArHOCTHKA B TEXHUKE M MEIULMHE, pajap, paJuoNpUEMHHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-neup

IIpodeccuoHaIbLHO OPMEHTHPOBAHHOE COJEpPKAHME

\Peuwernue 3a0ay ¢ npoqbeccuonaﬂbnod HanpaejilerHHoCmsro no meme ((9ﬂ€KMpOMGZHMWleZ€ BOJIHbl»

Tema 5.3.
OnTuka

I'eomerpuueckas ontuka. [IpsMonuHeitHOE pacnpoCTpaHEHUE CBEeTa B OJHOPOAHON cpene. Jlyd cBera.
Todeunslii ©ICTOYHUK cBeTa. OTpakeHHE CBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHnii B
miockoM 3epkanie. [IpernomiieHne cBeTa. 3aKOHBI TMPEIOMIICHHS CBeTa. AOCOTIOTHBIM IOKa3aTellb
npenomiienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIil yron MOJHOrO BHYTPEHHEIO OTPasKeHUS.
Jlucniepcus cBeta. CinoxxHbIi coctaB Oenoro ceta. [[Betr. CoOuparoriue u pacceMBaroIIue JUH3bI. TOHKas
muH3a. DOKyCHOE pacCTOSHUE M ONTHYECKas cuila TOHKOM JuH3bL [locTpoeHue uzoOpaxeHuil B
coOuparoIMuX ¥ pacceuBarolux jJuH3ax. PopMyna TOHKOW JUH3bL. YBEIHMYEHHE, JaBaeMOe€ JIMH3O0M.
[Ipenensl NPUMEHUMOCTH TeOMETpHUYecKod onTuku. BomnoBas ontuka. WuTepdepeHius cpera.
KorepeHTHbIE UCTOYHUKHU. YCJIOBHS HaONIOEHUS MAaKCUMyMOB U MHHMMYMOB B HHTEP(EpEHIIMOHHOI
KapTHUHE OT JIByX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB. [udpakuus cera. Judpakiuonnas pemeTka.
YcnoBue HaOMIOACHHS] TJIABHBIX MaKCUMyMOB TIpU MaJieHUM MOHOXPOMAaTHYECKOrO CBEeTa Ha
mpakMOHHYIO perieTky. [lonspu3zamus ceeta

HpaKTI/IquKI/Ie 3aHATUA

[TpakTuyeckue paboThI:

Habnronenue nucrnepcuu cBeTa.

TexHuueckre ycTpoHCTBAa M MPAKTUUYECKOE NMPUMEHEHHE: OYKH, Jyna, (oToamnmapar, MpPOEeKIHOHHBIN
anmnapar, MUKpPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISIPOU, TEIECKOI

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME




JlabopaTopHble 3aHATHS

UlaGoparoprast pabota 16. OnpenencHue mokasareis MpeIoMICHHS CTEKIA. 1
Jlaboparopuas padota 17. UccnenoBanue cBOWCTB N300paKCHHIA B JIMH3aX. 1
Jlaboparopuas pabota 18. Habmonenue aucniepcun cBera 2
Pa3gen 6. OcHOBBI cClleUATbHOI TEOPHH OTHOCHTEJIHLHOCTH 4
Tema 6.1. Conepxxanue yueOHOT0 MaTepuaJia: OK 01
OCHOBBI CHIENUATEHON ["paHULIBI MPUMEHMMOCTH KJIACCUYECKOM Mexanuku. [10CTynaThl CriennansHON Teopur oTHOCUTembHOCTH:| 4 OK 02
[TeOpHUH MHBAPUAHTHOCTh MOJYJS CKOPOCTH CB€Ta B BaKyyMe, NPHUHILWI OTHOCUTEIBHOCTH OWHIITENHA. OK 04
OTHOCHUTCJIBHOCTH OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU U COKpAIllEHUE JJIMHBL. DHEPIHsl U UMITYJIbC OK 05
PENATUBUCTCKON YacTUIbl. CBS3b Macchl C SJHEPTUEN M UMITYJIbCOM PENSITUBUCTCKON YaCTUIbl. DHEPIrus
MOKOSI
Paszjnen 7. KBanToBasi pusuka 18
Tema 7.1. Conep:xaHue yueOHOT0 MaTepuaJia:
DIIEMEHTBI KBaHTOBOW (DoTonsl. Mopmyna Ilnanka cBsa3u dHepruu (OTOHA C €r0 YacTOTOM. DHeprus ¥ uMmyibc ¢orona.| 4
OTNITUKU OTtkpeiTHe U uccinenoBanue Gpotoddpdexra. Onbitel A.I'. CroneroBa. 3akoHbl poToddpderra. YpaBHEHHUE
DitamreitHa as Gororddekra. «KpacHas rpanuna» dorodddekra. Jlapmenune cBera. OmbiThl I1.H.
JleOeneBa. XMMUUYECKOE IEHICTBUE CBETA.
IIpodeccnoHaIbLHO OPMEHTHPOBAHHOE COAEPKAHHUE 2
Texnuueckue ycTpoiicTBa U pakTU4YeCcKoe NpuMeHeHune: poTosnemMeHT, GoToAaTUHK, COJIHEUHast OaTapes,
CBETO/IMOJ
Tema 7.2. Conep:xaHue y4eOHOT0 MaTepuaJia:
Ctpoenue atoma Monens atoma Tomcona. OmbiTel Pesepdopaa nmo paccesnuio -yactun. IlnaHerapHas Mojenb aTtoma., 2
[loctynatel bopa. M3nyuenue u norsnoiieHue GOTOHOB IIPU IEPEXO/IE aTOMa € OJTHOTO YPOBHS DHEPIUU HA
npyroit. Bunel ciektpoB. CriekTp ypoBHEH SHEpruu aToMa Bo1opoa. BomHoBbIe cBoiicTBa yacTuil. BoliHbl
ne bpoitns. KopryckynsipHo-BoHOBOM ayanu3Mm. CIIOHTaHHOE M BBIHYXJAEHHOE u3inydeHue. udpaxims
DIIEKTPOHOB B KpHUCTa/siaX. YCTPONCTBO M MpHHIMI paboThl ja3epa. TexXxHHYecKue YCTpPOWCTBa U
MPaKTUYECKOe MPUMEHEHHE: CIEKTPAIbHBIN aHanu3 (CIIEKTPOCKOIT), JJa3ep, KBAHTOBBI KOMIBIOTEP
JIabopaTopHbIe 3aHATHS 2
UlaGopaTtopnas pabdota 19. Habmtonenue nuHeiyaToro crnekrpa
IIpogeccuoHaIbLHO OPMEHTHPOBAHHOE COAEPKAHME 2
YcrpoiicTBO M mpHHLUN paloThl Ja3epa. TexXxHHYECKHE YCTpOICTBa M NPAaKTUYECKOE IMPUMEHEHHE:
CIEKTPAJIBbHBIN aHaIu3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED
Tema 7.3. Coaepikanue yueOHOro MaTepuajia 6




IATOMHOE SI7IpO

OKCIIEpUMEHTBI, J10Ka3bIBAIOLUE CIOKHOCTh CTpOeHUs snapa. OTKpbITHE PaAMOAKTUBHOCTH. ONBITHI
Pezepdopna mo ompeneneHuIo cocTaBa paauoakTHBHOTO m3nydeHus. CBoiicTBa anmbga-, O6era-, ramMmma-
n3ydyeHus. BiusHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpbITHE MPOTOHA M HEUTPOHA.
Hyxnonnas mogens sinpa ['eiizendepra-MBanenxo. 3apsia saapa. MaccoBoe unciio siapa. M3otonsl. Anbga-
pacmaj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['aMMa-u3inydenue. 3aKoH paJiMOaKTUBHOTO pacrajia.
DHEprus CBS3M HYKJIOHOB B siape. Snepubie cuibl. JledexT mMaccsl siapa. SnepHsie peakuuu. Jlenenue u
cuHTe3 sAnep. SAnepHwiii peakrtop. TepmosmepHbiii cuHTe3. [IpoOremMbl M TEPCHEKTUBBI  SIIEPHOU
PHEPreTUKU. OKOJOTMYECKHE AacleKThl SIEPHOW JHEPreTUKH. OJeMEHTapHble 4YacTullpl. OTKpbITHE
MO3UTpoHA. Meroabl HAOMIOACHUST M PEruCTpallUd  dJIEMEHTapHBIX YacTul. PyHAaMeHTaIbHbIE
B3auMoJieiicTBUs. ETMHCTBO (hr3nueckoi KapTUHbBI MHpa

[IpakTHyecKue 3aHATHS

[IpakTrueckue pabOTHI:

VccnenoBanue TpeKOB 4acTUIL (110 TOTOBBIM GoTorpadusim).

TexHuyeckue ycTpoiicTBa u mpakTU4eckoe NpuMeHeHue: potosnemMeHT, GoToAaTUNK, COTHEUHas OaTapes,
CBETOJMOJI, CIIEKTPOCKOII, JIa3ep, KBAHTOBBIM KOMIIBIOTEDP, NO3MMETpP, Kamepa BuibcoHna, saepHbIN
[peakTop, aToMHasi 6omOa

Pa3znesn 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Tema 8.1. DnemenTsI
ACTPOHOMHHU U
acTpOPU3UKU

Conep:xaHue y4eOHOI0 MaTepuaa

OJTanbl pa3BUTHUS acTpOHOMHH. [IpuUKIaIHOE W MUPOBO33PEHYECKOE 3HAYEHUE AacCTpOHOMHH. Bupg
3Be3aHoro Heba. Co3Be3aus, sipkue 3BE37bl, IUIAHEThl, UX BUAUMOE ABHKeHHe. CoJHEe4YHas cUCTeMa.
[InaneTsl 3eMHOM Tpynmbl. [Ltanersi-rurantel. Manbie Tena ConHeunoit cucremsl. ConHile, potochepa u
arMocgepa. CosnHeuyHas akTUBHOCTb. Mcrtounuk sHeprunm CojHuIa M 3Be3A. 3Be3bl, MX OCHOBHBIC)
XapaKTepUCTHKU. JlMarpaMMma  «CIEKTpajdbHBIM  KJIacC —  CBETHMMOCTbY».  3B€3lbl  IJIaBHOW
[IOCJIEAOBATEIBbHOCTA. 3aBUCUMOCTbh «Macca — CBETUMOCTB» Ul 3BE€3]l TJIABHOM I10CJIENOBATEIbHOCTH.
BuyTtpeHnHee crpoeHue 3Be37. COBpEMEHHbIE MPEACTABIEHUS O IPOUCXO0XKAEHUHU U dBoronnu CosHLa u
3Be€3/. OJTambl kKU3HU 3Be3A. Mueunsiii Ilyre - Hama ['anaktuka. CrnmpanbHas cTpykTypa l'anakTuku,
pacnpenenenue 3Be3], ra3a v nsuid. llonoxenne m nBmxenne Connua B ['anaktuke. Tumsl ramakTuk.
ITnockas u cdepuueckas nojacucrems! ['amaktuku PaguoranakTUky ¥ kBa3apbl. YepHble JBIPBI B sapax
ranakTvk. Beenennas. Pacuupenue Beenennoii. 3akon Xa60:ma. Paszoeranue ranaktuk. Teopus bossuioro
B3pbIBa. PenukroBoe m3mydenue. MacmitabHas cTpykrypa Bcenennoil. Meraranaktuka. Hepemiennbie
po6sIeMbl aCTPOHOMUU

JIabopaTopHble 3aHATHS

Ha60paTopHas{ pa60Ta 20. Ha6HIOI[CHI/ISI HCBOOPYKCHHBIM TI'JIa30M C HCIOJIb30BAHHUEM KOMIIBIOTCPHBIX

HpI/IJ'IO)KeHI/Iﬁ JJid ONpCACTICHUS TIOJIOKCHUS HEOECHBIX OOBEKTOB Ha KOHKPCTHYIO JaTy. OCHOBHBIC

OK 01
OK 02
OK 03
OK 05
OK 07




‘COBBCZ&HI/IH CeBepHOro noJtymapust v sipkue 3Be31bl

IMpome:kyTouHasi arTecTanus (3K3aMCH) 6
KouncyabTauuu 12
Bcero: 180




3. YCJI0BUA PEAJIM3ALINHN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJBHOM TUCIUAILIVHBI

3.1  OcHameHue y4eOHOro KaduHeTa

Jlist peanuzanuy nporpaMMbl Y4eOHOU TUCUUIUIMHBI B HAIMYUU UMEETCsl y4eOHbIN
KaOuHeT (U3MKM, BKIIOYAIOMK JabopaHTCKyro komHaTy. Ilomenienue kaOuHera
yIIOBIETBOpsieT TpeOoBaHUAM CaHUTAPHO-3MUAEMUOIOIMYECKUX MPABUII U HOPMATUBOB
(CanlluH 2.4.2 Ne 178-02) u ocHailieHO TUIIOBBIM 000PYIOBAaHUEM.

O6opynoBaHue yueOHOTO KabuHeTa U paboyux MecT KabuHeTa:

- IapThL;

-CTYJIbS;

- IOCKa ¢ MarHUTHOM MOBEPXHOCTHIO;

- pabouee MeCTO Mpeno1aBaTes;

-HarsiAHble  1ocoOus  (y4eOHMKH, OIOPHBbIE KOHCIEKTHI-IIAKAThI, CTEH/BI,
KapTOUYKH, pa3IaTOUYHbIN MaTepHall, KOMIUIEKThI MPAKTHUYECKUX padoT).

- KOMIUIEKT U3MEpPUTEIbHBIX MHCTPYMEHTOB: JHHEHKa, TPAaHCHIOPTUP, YTOJIbHUK,
IUPKYJIb,

TexHu4yeckue cpeqcTna:

- KOMITBIOTED;

- TEJIEBU30D;

Komrmuiekt yaeOHO-MeTOINYECKOW TOKYMEHTAINH ;

-pabouas mporpamMma yuyeOHOU TUCITUTITUHBI « DU3HUKa)»

- TEMaTUYECKOE TUIAHUPOBAHNUE;

- METOJIMYECKHE YKa3aHUS 110 BBIMOJIHEHUIO MPAKTHYECKUX PaloT.

CpenctBa KOHTPOJIA:

- KOMILUIEKT KOHTPOJIbHO-U3MEPUTEIBHBIX MaTEPUAIIOB 10 TUCLHIUINHE;

- KOMIUIEKT [IPAKTHYECKUX padoT;

- KOMIUIEKTBI TECTOB M0 pa3fenaM JUCLUILIUHBI.

Harnsaasie nocoOus:

—TUTaKaThI, TAOJHIIBI, CXeMBI, GOoTOrpaduu, KAPTOYKH, TOTUIECKHAE CTPYKTYPHI.

3.2hudopmannoHHoe odecneyeHue peajsn3anuu NporpaMmmbl



OcCHOBHbIC HCTOYHUKH:
1. Jmutpuena B.®. dusuka TexHonornyeckuii npouip, B AByX 4acTax. - Mockaa:
Axanemust, 2024.
2. Msxumes, I'. 4., byxosues, b. b., Corckuit, H. H. / [Tox pexn. [lapdhentbeBoit
H.A. ®usuka. Yuebnuk mis 10 xin. — M.: UznarensctBo «IIpocBenieHue,
2023. — 416 c.
3. Msxkumes, I'. 5., byxosues, b. b., Uapyrun, B.M. / Tlox pen. IlapdentheBoii
H.A. ®usuka. Yuebnuk mis 11 ki, — M.: UznarensctBo «IIpocBenieHue,
2023. - 399 c.
JlonoJIHuTEIbHbIE HCTOYHUKH |
1. OmutpueBa, B. ®. ®usuka ana npodeccuil u crnenumaibHOCTEH TEXHUYECKOTO
npodusisi: y4eOHHUK 711 00pa30BaTENbHBIX YUPEKICHUN HAYAIBHOTO M CPEIHETrO
npodeccroHaibHoro oopazoBanusi / B. ®@. JImutpuena. — 2-e uza., crep. — M.:

Nznarensckuii neHTp «Axamemusi», 2023. -448 c.

Ilepeyens UHTEpHET-pECcypcoB:

1.Enunas  koiuiekius mu(pPOBBIX 00pa3oBaTeiabHBIX pecypcoB.— :http://school-
collection.edu.ru/catalog/pupil/?subject=30

2. KM-mmikona. — Pexwum mocryma: http://www.km-school.ru/a

3.01kpeiTas pusuka.— http://www.physics.ru/courses/op25part2/design/index.htm

4 ITnardopma AKnacc —: http://www. yaklass.ru /

S.Pocculickas 3JIEKTPOHHAsA IKoJIa — Pexum JOCTyIA:

http://www.resh.edu.ru/(maraoOpamiennsn:29.08.2022):;

6.dusnka.ru. — Pexxum nocryma:  http://www.fizika.ru
7.OUIIA (BIIP 11 xmacc) —: http://www.fipi.ru

8.2neKkTpoHHBIN yueOHUK: http://www.physbook.ru/ a

9. OBC Jlans.
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http://www.fipi.ru/
http://www.physbook.ru/%20а

4.  KOHTPOJIb

U OLEHKA

OBIIEOBPA3OBATEJBHOM JUCHUILIUHBI

PE3YJIBTATOB

OCBOEHUA

KonTposib u omeHKa pe3ylbTaTOB OCBOEHHUS 00I11e00pa3oBaTeIbHOMN

AUCHUIIIMHBI PACKPBIBAIOTCA YCPC3 JUCHUIINIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHLIC

Ha ¢GopMHpoBaHUE OOLIMX U TPO(ECCHOHANBHBIX KOMIIETEHUMH MO pasjaenam

U TEMaM COJIepkKaHus y4eOHOro Matepuarna.

poheCCHOHANTBHOU JCATEIHPHOCTH

Pasnen 4. Temsr 4.1., 4.2., 4.3

nHpopManuu U WHOOPMAITMOHHBIC
TEXHOJIOTUU IS BBITIOJTHEHHS 32144
MpohecCHOHATFHON IeATEIIbHOCTH

Paszgen 5. Temsr 5.1.,5.2.,5.3.

HPUMEHUTEIPHO K PA3IIMIHbIM| Pasner 5, Temsr 5.1., 5.2., 5.3.
. Paznen 6. Tema 6.1
Paznen 7. Temer 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
Ilo/c
OK 02. Hcnons3oBare Pasnen 2. Temsr 2.1., 2.2., 2.3.
COBPEMEHHBIE CpeacTBa NOMUCKA, Pazmen 3. Temsr 3.1., 3.2., 3.3.
aHaIn3a H HHTCpIpPETAlNH| Pasnen 4. Temnr 4.1., 4.2., 4.3

Paznen 6. Tema 6.1
Pazgen 7. Temw1 7.1, 7.2, 7.3
Pa3zen 8. Tema 8.1

OK 03.
U  pealu30BBIBATH

[lnanuposars,
coOCTBEHHOE

Pasnen 1. Tema 1.1

Pasnen 3. Temsr 3.1., 3.2., 3.3.

B KOJITICKTUBC U KOMaHIC

npodeccuoHalibHOE U JIMYHOCTHOE| Paznen 4. Temur 4.1., 4.2., 4.3
Pa3sBUTHE, NPEANPHMHUMATENLCKYIO| Pasnen 8. Tema 8.1
NESATETbHOCTh B

pohecCuoHaNbHOM chepe,

MCII0JIb30BaTh 3HAHUS

Mo MmpaBoBOM MW  (PUHAHCOBOM

rPaAaMOTHOCTH B pa3INYHbBIX

PKU3HEHHBIX CUTYaIHIX

OK 04. O¢dextuBHO| Pazgen 2. Temsr 2.1., 2.2., 2.3.
B3aMMOJIECTBOBAaTL M paboTaTh| Paspen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temn1 4.1.,4.2., 4.3

Pa3znen 5. Temsr 5.1., 5.2, 5.3.

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

OK 05. OcymecTBiasiTh YCTHYIO
Y MUCbMEHHYI0 KOMMYHMKALIMIO HA

roCyaapCTBCHHOM SA3BIKC|

Pasgen 1. Tema 1.1

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

Oobwas/npogheccuonanvrasn Paszoen/Tema Tun oyenounvix
KOMNnemeHuus MepOonpuAmuil
OK 01. Bseibupars cnocoOsl Pazmen 2. Temsr 2.1., 2.2., 2.3.
perenus 3aga4| Pasnen 3. Temsr 3.1., 3.2, 3.3.

YCTHBIN OITPOC;
(GpOHTATBLHBINOTIPOC;
KOHTpPOJIbHAsI paboTa;
HaOJIFOIEHNE

3a BBIIIOJTHEHUEM
1a00paTOPHBIX padoT;
MpaKTHYecKue padoThl
(pemienue
KayeCTBEHHbBIX

U PAcUYETHBIX 33/1a4);
TECTUPOBAHUE;
pelieHne Keic-3anay;
BBITIOJTHEHHE
MPAKTHYECKUX
3aJaHui
npodeccrnoHanbHO I
HAIPaBJICHHOCTH;
BBHITIOJTHEHHE 3a/IaHUi
MIPOMEKYTOYHOU
aTTecTaluu




Poccniickoii denepanun ¢ y4eToM
0coOeHHOCTEN COLIMAJILHOTO
U KyJIbTYPHOIO KOHTEKCTa

Pasgen 4. Temn1 4.1., 4.2., 4.3
Pasnmen 5. Temnr 5.1.,5.2., 5.3.
Pasnen 6. Tema 6.1

Pazpgen 7. Temn1 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1

OK 07. CopeiicTBOBaTH!
COXPAaHEHHUIO OKpYXKaloUleil cpensl,
PECYPCOCOCPEKEHUIO, TMPUMEHSTH
3HaHUS OO0 M3MEHEHUM KJIuMaTa,
ITPUHIIATIBI OepeXIMBOTO
IIPOU3BO/ICTBA, 3¢ PEeKTUBHO
NICMCTBOBATh B 4YPE3BBIYANHBIX
CUTYaIUsIX

Pasnmen 2. Temn1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temsr 4.1., 4.2., 4.3
Pasnmen 5. Temn1 5.1.,5.2., 5.3.
Pazpen 7. Temnr 7.1, 7.2
Paznen 8. Tema 8.1

[1K 4.3. BBINOTHATH THATHOCTHKY
1 OLIEHKY TEXHUYECKOTO COCTOSTHUS
OTIEJIBHBIX KOHCTPYKTUBHBIX
DIIEMEHTOB 34aHUI.

Pasgen 3. Tems! 3.2, 3.3
Pazgen 4. Temr1 4.1,4.2,4.3




S.MEPOIIPUATHS, 3AIINTAHUPOBAHHBIE HA IIEPUO/
PEAJIN3AIIUM OBIIIEOBPA3OBATEJIbHON JUCIIUIIJIAHBI

Hara Conep:xanue u (pOpMbI 1eATEILHOCTH Mecro Koast OK
NpOBeJeHNs
OxTs16pB - [ToaroToBka yuacTHUKOB U IIPOBEACHUE
nexadpb €XKEroTHOM TEXHUKYMOBCKOMN I'BIIOY «TTT» OK 01, OK 02,
(e’xero1HO) OJIUMITHAJIBI TI0 00111e00pa30BaTEIEHBIM OK 05
y4eOHBIM JUCIHUILINHAM
Maprt-anpens | [loarotoBka y4acTHUKOB U IPOBEJECHHE OK 01, OK 02,
HEJIENIN €CTECTBEHHOHAYUYHBIX I'BITOY «TTT» OK 04
JUCLMILINH
deBpainb Opranuzanys 1 NOAroTOBKa y4aCTHUKOB OK 01, OK 02,
WHTEPHET-OJIMMIINAJL U KOHKYPCOB 10 I'BITOY «TTT» OK 04
yaeOHoM qucruruinHe «Dusmkay
(06macTHBIX, BCEPOCCUICKHUX,
MEXIYHAPOIHBIX)
Esxeromno VYyactue B MOArOTOBKE U MPOBEICHUE OK 01, OK 02,
HeJleN CIIEIUaIbHOCTEN OTIeIeHUS I'BITIOY «TTT» OK 04, OK 05




IIpuiroxenue
TeMbl 10KJI210B

o JIBM)KEHME Tella IEPEMEHHON MacChI.

e 3akonbl Kupxroda aiis snekTpudeckoit 1ernu.

o MarnuTHble U3MepeHus (IPUHLMITBI TOCTPOCHUSI TPUOOPOB, CIIOCOOBI
U3MEpPEHUsI MATHUTHOTO TIOTOKA, MArHUTHON UHIYKIIUHN).

o Maiikn @apaneii — co3gaTelib yueHus 00 3JeKTPOMarHuTHOM MOJIE.

e Hunbc bop — onun U3 coznareneil cOBpeMeHHON (U3UKH.

o [IpoGnembl HKONOTUU, CBSI3AHHBIE C MCIOJIB30BAHUEM TEIUIOBBIX
MaIlVH.

o [Ibe303nekTpuueckuit 3¢ PexT, ero npuMeHeHue.

o CBeT — 3JIeKTpOMarHuTHas BOJIHA.

o Cepreii IlaBmoBuu KoposeB — KOHCTPYKTOP H  OpPraHHU3aTOp
IIPOU3BOJCTBA PAKETHO-KOCMHYECKON TEXHUKH.

o CoBpeMeHHBIE CPEICTBA CBS3U.

o ConHlle — UCTOYHMK KU3HU Ha 3eMJI€.

Tembl pedepaToB
Judpakius B HaIlIeH KU3HU.
[IepeMeHHBIN SNEKTPUUECKUI TOK U €T0 IPUMEHEHHUE.

TemMbl HHAMBUAYAJTBHBIX IPOCKTOB
Atomuas ¢usuka. Uzoronsl. [IpumeHenue painoakTUBHBIX U30TOIOB.
Bunbr anekTpuueckux paspsaoB. DIEKTPUUYECKUE paspsibl Ha Clyx0e
YeJI0BeKa.
Bcenennas u remHas marepust.
Urops BacunbeBnu KypuatoB — ¢Gu3uK, opraHu3aTtop aTOMHOW HAyKH H
TEXHUKH.
Hcnonp3oBanue 3J€KTPOIHEPTUU B TPAHCIIOPTE.
Knaccuduxkanus n xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHII.
Kpuosnekrponrka (MUKpOIIEKTPOHUKA U XOJIO).
JlazepHble TEXHOJIOTHU U UX UCIIOJIb30BAHUE.
MeTto MEUYEHBIX aTOMOB.
Mertoabl HAOJIIOAEHUSL PETUCTPALMU PAANOAKTUBHBIX U3IYYEHUN U YaCTHII.
Muxann BacunbeBud JIOMOHOCOB — yUEHBIN SHIIMKIIONIEIHUCT.
HaHnorexnonorus — MexXAUCHUIUIMHApHAs o0O0JacTh (PyHIAAMEHTaIbHOU U
MIPUKJIAIHOM HAYKH U TEXHUKHU.

OnTuyeckue ABICHUS B IPUPOJIE.



[Ina3ma — yeTBepTOE COCTOSTHUE BELIECTBA.

IInanetsr COTHEYHOM CUCTEMBI.

[IpuMeHeHne KUIKUX KPUCTAILUIOB B IPOMBILIJIEHHOCTH.
[Ipupona dpeppomarneTusma.

PeakTuBHBIE IBUTaTEIN U OCHOBBI pa0OTHI TEIIOBOM MAlIUHBI.
Pentrenosckue styuu. Mcropus otkpbitus. Ilpumenenue.

Ponp K. 3. LIn0IKOBCKOr0 B pa3BUTUNA KOCMOHABTHKHU.
CoBpeMeHHas CIIyTHUKOBAs CBS3b.

VYabTpa3Byk (ModydeHHne, CBOMCTBA, TPUMEHEHUE).
Y1paBisieMblii TEPMOSAECPHBIA CUHTES.

VYckoputenu 3apsiKEHHBIX YaCTHII.

dusnyeckrue CBOMCTBA aTMOC(HEPHI.

DOTOZIIEMEHTHI.

DKoJoruyeckue npoodaeMbl U BO3SMOKHOCTH MyTH UX PELICHUS.
DNEeKTpOHHAsI TPOBOJIUMOCTh METANIOB. CBEPXIPOBOIUMOCTb.
Omunuit XpuctuanoBud JleHn — pycckuit Gpusmk.

Kunkue xkpucraimisl.

BinsHue TenioBeIX MAlllMH HA KU3Hb YEJIOBEKa.
ONEeKTpPOMarHUTHOE U3JIyYEHUE €ro BIUSHHUE.

Bopna BelecTBo NpUBBIYHOE U HEOOBIYHOE.

YapTpa3ByK B IPUPOJE U TEXHUKE.

DOHeprocOeperaronye JaMIbl «3a» UIH «IIPOTUBY.
CBeToauoibl M UX IPUMEHEHUE.

Haymnuku, ux BIMsHUE Ha OPraHU3M 4Y€JI0BEKa

OHepreTHuka: BUepa, CEro/iHs, 3aBTpa.

ATMocdepHOe TaBiIeHHE B KU3HU YEJIOBEKA.

Cotosslie Tenedonsl. Bpea wim mnosnbp3a.

ConHeuHble 6aTapen UX NIPUMEHEHHE.

[Touemy aiicOepru HEe TOHYT?

Benuuaiiiine oTKpbITUS PUBHUKH.
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