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1. OO0mas xapakTepucTUKa pado4eil mporpaMMbl 001Ie00pa3oBaTeIbHOIM
AUCIHHUIINHBI «DU3NKA
1.1.MecTO0 AUCHUMILUIMHBI B CTPYKTYpe o0pa3oBaTte/ibHO# mporpammbl CIIO:
Oo6meoOpa3oBatenpHas aucnuiuinHa «Du3ukay sABISETCS 00s3aTEIHHOM

4acThlo  0O0IEe00pa3oBaTEeIbHOIO IIMKJIa 00pa3oBaTebHOM MPOrpaMMbl B
cootBerctBu ¢ PI'OC CIIO mo 09.02.07 «MHpOpMalMOHHBIE CHUCTEMBI U
nporpamMmmupoBanue» 38.02.08 «Toprosoe nemo».

1.2. Heau u nuiaHupyemble pe3yJbTaThl 0CBOEHUS JUCIUNJIMHBI:

1.2.1. ey AUCHUTNIMHBI:

CopaepxkaHre TporpamMMbl  00IIe00pa30BaTEIbHON AUCIUIUIMHBT Du3nKa
HaIIPaBJICHO HA JJOCTUKEHUE CICIYIOIINX LEIEeH:

e  (dopmMupOBaHUE MHTEpPECA U CTPEMJICHUS OOYyYalOIUXCS K HAyYHOMY
W3YYCHUIO TIPUPOMABI, pa3BUTHE WX HMHTCIUICKTYAIbHBIX M  TBOPUYECKHUX
CHOCOOHOCTEN;

®  pa3BUTHE TPEACTABICHUM O HAyYHOM  METOJE  IO3HAHUS
1 GOPMHUPOBAHUE UCCIIEAOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;

e  (opMupoBaHHE HAYYHOIO MHPOBO33PEHHMS KaK pe3yJibTaTa U3yueHUs
OCHOB CTPOCHUS MaTepUH U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e  (¢dopmMupoBaHUE YMEHUU OOBICHATH SBJICHUS C MCIIOJIH30BAHUEM
bu3HYecKuX 3HAaHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e  (opMupoBaHue IPEICTABICHUN O POIU GUBUKHU ISl pa3BUTHUS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JocTuxeHnre 3TUX Lejied 00ecreunBaeTcs PElICHUEM CIECAYIOMMUX 3a71a4y
B IIpoIlecce U3yueHus Kypca (PU3MKUA Ha YPOBHE CPEAHET0 O0IIero 00pa3oBaHuUs:

e mpuoOpeTeHWe CHUCTEMBl 3HaHUH 00 Oo0mmMX  (QU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIOYAs MEXaHUKY, MOJEKYJISIPHYIO
bU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTpO(DU3UKH;

e  (opmMupoBaHME YMEHHA TNPUMEHATh TEOPETHUUYCCKUE  3HAHUS
TUIsl OOBACHEHUS (DU3UICCKUX SBICHUHA B MPUPOJIC W JJISI TPUHATHS MPAKTHICCKUX

pELIEHNI B TOBCETHEBHOM KU3HU;



®  OCBOGHHE CIOCOOOB PEIICHUS PA3IMYHBIX 3aJlad C SIBHO 3aJaHHOU
(bu3nYecKol MOJEINbI0, 3a/Jad, MOAPAa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/IaHUE
(bu3uYeCKO MOJIENT, COOTBETCTBYIOIICH YCIOBUSIM 3a/1a4H;

®  [OHMMaHHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB IEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPEIY;

®  OBJIAJCHUE METOIAMHU CaMOCTOSITEIILHOTO MJIAHUPOBAHUS
U TpoBeACHUS (PU3NYECKUX OKCIEPUMEHTOB, aHalIM3a M HWHTEpIpeTaluu
uHdOpMaIK, ONPEACIICHNS IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTaTa;

®  CO3JaHM€  YCIOBUM  JJi1  pa3BUTUS  yYMEHUW  TMPOEKTHO-

HCCHCHOB&TCHBCKOﬁ, TBOp‘-ICCKOﬁ ACATCIIBHOCTH.

1.2.2. Ilnanupyemblie pe3yJbTATHI OCBOEHHSI 00HIe00pa3oBaTeIbHOII
aucaumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO
O6mme komnerenuuu (nanee — OK) u npodeccuoHanbHble KOMIETEHIIUN (J1aiee —
[IK) ®I'OC CIIO B COOTHECEHHH C JHMYHOCTHBIMH, METANPEAMETHBIMH U
NpEeIMETHBIMUA pe3yibTaTaMu o0y4deHHus Oa3oBoro ypoBHs (mamee — IIPO)

®I'OC COO npencraBieHbl B TaOJIHIIE:



Ko u HaumeHoBaHue
(opmupyembIx
KOMIIeTeHI M

HJ'[aHI/IpyeMble PE3YJAbTATHI OCBOCHUA NPOIrpaMMbI 110 JUCIIHUIIIHNHE

Oomue

I[I/ICIII/IHJII/IHaprIe

OK 01. BeiOupats
CTIOCOOBI PEIICHUS
3a1a4
npodeccrnoHaIbHOM
JeSTEeTbHOCTH
PUMEHHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JIM4HOCTHBIE pE3yJbTaThl JOJDKHBI OTPaXKaTh B YacTH
TPYJAOBOI'O BOCITUTAHHS:

- TOTOBHOCTh K TPYIy, OCO3HaHHE IICHHOCTH MacTEepCTBa,
Tpynoirooue;

- TOTOBHOCTh K aKTHMBHOMH JIE€ITEILHOCTH TEXHOJOTHUYECKOMH
u COIMAJILHOM HAIPaBJICHHOCTH, CIIOCOOHOCTH
WHUIIUUPOBATH, TUTAHUPOBATH u CaMOCTOSTENIHHO
BBITIOJHATH TAKYIO JICATCIBHOCTD;

- WHTEpeC K pa3nmmyHbiM chepam mpodeccrnoHaIbHOM
JEATEIHLHOCTH,

- TOTOBHOCTh M CHOCOOHOCTH K OOpa3oOBaHHIO U
caM000pa30BaHHUIO Ha MPOTSHKCHUH BCEH JKU3HHU.
MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OsBnaaeHue YHUBEPCATbHBIMH y4eOHBIMU
[M03HABATE/IbHBIMU JACHCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITEIILHO ~ (OPMYJIUPOBATh W aKTyaJM3HPOBATH
npobJIeMy, pacCCMaTPUBATh €€ BCECTOPOHHE; YCTaHABIUBAThH
CYIICCTBCHHBIA TMPU3HAK WM OCHOBAaHWS IS CPaBHEHUS,
KIaccupukanuu U OOOOIIEHUS;  ONpeNesaTh  LelIu
NEeSATCILHOCTH, 3aJlaBaTh IapaMeTphl H KPHUTEPHUH KX
JOCTHKCHHS; BBISBIISTH 3aKOHOMEPHOCTH U IPOTHBOPEUYHS
B PacCMaTPUBAEMBIX SIBJICHUSIX, BHOCHUTh KOPPEKTHUBHI B
JeSTeIbHOCTh, OIICHUBAaTh COOTBETCTBHE PE3yJbTaTOB
[esIM, OICHUBATh PUCKH IOCIEACTBUI JIEATEIHHOCTH;

I[IP6 1. CdopMHpOBaHHOCTH TPEACTABICHUH O pOJIK
U MecTe (PU3MKM U aCTPOHOMUHU B COBPEMEHHON Hay4yHOU
KapTHHE MHpa, O CHUCTeMOooOpasylomend ponu (usuku B
pa3BUTHH €CTECTBEHHbIX HayK, TE€XHUKU
U COBPEMEHHBIX TEXHOJOTHM, O BKJIAAE POCCUHUCKHUX
U 3apyO0eXHbIX YYEHbIX-(QU3UKOB B pa3BUTHE HAYKU;
NMOHMMaHWe  (U3UYECKOW  CYIIHOCTH  HaOII0JaeMbIX
SBJICHUM MUKPOMHUpPA, MAKpOMHUPA ¥ MEraMupa; OHUMaHHUe
POJIM aCTPOHOMUU B IPAKTHUUECKOH AESITEIbHOCTH YEJIOBEKA
U JalbHeHIIeM HayYHO-TEXHHUYECKOM Ppa3BUTUH, pPOJIU
buznkn

B (GOpMHpPOBaHMU  Kpyrozopa M  (yHKIMOHAJIbHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIIeHUs] IPAaKTUYECKUX 3a]1a4;
I[IP6 2. CdopMupOBaHHOCT, YMEHUH pacrno3HaBaTh
¢usnveckne sBieHUS (IPOIECChl) M OOBACHATH WX Ha
OCHOBE  M3YYEHHBIX  3aKOHOB:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOIHOE
NajieHue Tell, JBW)KEHHUE II0 OKPYXHOCTH, HHEpIHMs,
B3aUMO/ICIICTBHE Tel, KOJIeOaTebHOE ABM)KEHNE, PE30HAHC,
BOJIHOBOE JIBIOKEHUE; AU dy3us, OpoyHOBCKOE ABHIKEHHE,
CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00beMa
TeJI MPU HarpeBaHUM (OXJIaXKACHUH), TEIUIOBOE PaBHOBECHE,
UCIapeHHe, KOHAEHCAlUs, IUJIaBICHHUE, KpUCTAJIM3alus,
KUIIEHUE,  BJIQXHOCTb  BO3/yXa, CBA3b  CpeAHeH
KMHETUYECKOM PHEPrHM TEIUIOBOTO JBMIKEHMSI MOJIEKYN C

pa3BuUBaThb  KpEaTMBHOE  MBILIUIEHUE TP  PELICHUM | aOCOJIIOTHOM TeMIlepaTypoil, MOBBILIEHUE JaBJICHUS Ta3a
KU3HEHHBIX NPoOJIEM; IIPU €r0 HArpeBaHWHU B 3AKPBITOM COCYJE, CBSI3b MEXIY
0) 6a30BbIE UCCIIEI0BATEIbCKUE ICHCTBHUSA: rapaMeTrpamMud  COCTOSHUS  rasa B M30IPOLECCaX;
- BJIAJeTh HaBbIKAMU Y4e€OHO-MCCIEI0BAaTENbCKOM U | BJIEKTpU3alUsl Tell, B3aMMOJECHCTBHUE 3apsi/ioB, HarpeBaHUe
IIPOEKTHOM  NEATENbHOCTH,  HAaBBIKAMU  DPa3pelleHUs | IPOBOAHMKA C TOKOM, B3aUMOJACHCTBME MAarHUTOB,
npoOiem; JJIEKTPOMArHUTHAsI MHAYKIMS, TEUCTBUE MAarHUTHOTO MOJIS




- BBIBIATH  NPUYAHHO-CICACTBCHHBIE  CBSI3U U
aKTyallM3UpOBaTh  3aJady, BBUJIBUTAaTh THIOTE3y ¢
peleHsI, HAXOAUTh apTyMEHTBI JUIS I0Ka3aTeIbCTBA CBOUX
YTBEPKICHUM, 3a/1aBaTh TapaMeTPhl U KPUTCPUH PEIICHHUS,
- QHAJIM3UPOBATh TOJYYCHHBIC B XOJE PCIICHHS 3a7adu
pe3yJbTaThl, KPUTHYECCKH OICHUBATh HMX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSX;

- yMeTh TIEPCHOCUTH 3HAHHWS B TIO3HABATCIBHYIO U
MPAKTUYECCKYIO YaCTH KU3HEICATEIILHOCTH;

- YMETh HMHTETPUPOBATH 3HAHHS W3 PA3HBIX NPEIMETHBIX
obacTei;

- BBIIBHTaTh HOBBIC WJCH, NpeiaraTh OpPHUTHHAIBHEIC
MOJIXO/IbI U PELICHUS;

- IMPOSABJIATH CIIOCOOHOCThL HMX HCIIOIL30BaHUA B
MMO3HABATECILHOM U COI.[PIEUILHOﬁ IIPaKTHUKC,

-IPOABIIATH CIIOCOOHOCTH n TOTOBHOCTBH K
CaMOCTOATCIIBHOMY IIOUCKY MCTOA0B pEeUIICHUA

MPAKTUYECKUX 3a/iad, MPUMCHCHUIO DPA3JIMYHBIX METOJIOB
MO3HAHUS;

- CcTaBUTh W (OpMyIHpOBaTH COOCTBEHHBIC 3a7a4d B
00pa3oBaTeNLHON NIEATEILHOCTH U KU3HEHHBIX CHTYAIIUsX;
BBISIBJISTH ~ NMPUYMHHO-CIICJCTBCHHBIC  CBS3M W JUIA
JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a]1aBaTh MapamMmeTphbl
Y KPUTEPHH PEIICHHS aKTyalIM3UPOBATh 33719y, BBIIBUTATh
THIIOTE3Y €€ PEIICHHS, HAXOIUTh apTyMEHTBI;

- aQHAIM3UPOBATH TOJTYYCHHBIC B XOJIC PCEIICHHS 3aJadu
pe3ysIbTaThl, KPUTUYECKH OIICHUBATh HX JOCTOBEPHOCTD,
MPOTHO3MPOBATh M3MEHECHHWE B HOBBIX YCIIOBHUSX; JaBaTh
OLICHKY HOBBIM CHUTYaIlMsIM, OIICHUBaTh NPUOOPETECHHBII
OTIBIT;

- pa3pabarbiBaTh IUIAaH PEUICHUS NPOOJIEMBI C Y4ETOM
aHaJIM3a HMMEIOIIUXCSI MAaTePHAIbHBIX W HeMaTepUaTbHBIX
pECypCcOB; CTaBUTh MPOOJIEMBbI W 3a/lauyd, JOIYCKAIOIIHE
QTBTCPHATHBHBIC PEIICHUS

HAa TPOBOAHMK C TOKOM U JABIDKYLIMICS  3aps,
AJIEKTPOMArHUTHBIE KOJEOAaHHUsT W BOJHBI, MPSMOJIHMHEHHOE
pacmpocTpaHeHHE CBeTa, OTPAXKECHUE, MPEIOMIICHHUE,
uHTephepeHyst, AUpakuus ¢ MOJSAPH3AIUsS  CBETa,
aucnepcus cBeta; (orodnekrpudeckuil 3ddekr, cBeToBoe
JaBlieHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aroMa

BOJIOPO/JIA, €CTeCTBEHHas Hu HCKYCCTBEHHas
PaarOaKTUBHOCT;

I[IP6 3. BiameHue oOCHOBOMOJIATAIOMUMH (U3HYCCKUMU
MOHATUIMH u BEJIMUYMHAMM, XapaKkTepU3yIOINMU
¢duzuveckue mporecchl (CBA3aHHBIMH C MEXaHUYECKHM
NIIBIDKCHHEM, B3aHMOJICUCTBHEM  Tell, MEXaHWYSCKUMU
KojeOaHUsIMU UM BOJIHAMH;  aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM BEIIIECTBA, TEIIOBBEIMH MIPOLECCAMMU;

AJCKTPUYECKUM M MATrHUTHBIM TIOJISIMH, JJICKTPHUYCCKUM
TOKOM, DJICKTPOMArHUTHBIMHA KOJICOAHUSIMU H BOJIHAMU;
OIITHYECKUMH  SBJICHHUSAMH, KBAaHTOBBIMU  SIBICHHSIMH,
CTPOCHHUEM aTOMa M aTOMHOTO si/Ipa, PaJuO0aKTUBHOCTHIO);
BJIQJICHUE  OCHOBOIOJIATalOIIUMH  aCTPOHOMHYECKHUMU
MOHSTUSMHM, TTO3BOJISIONIMMU XapaKTEPU30BaTh IMPOIIECCHI,
MPOMCXOAIINE Ha 3BE3/laX, B 3BE3JHBIX CHCTEMax, B
MEXKTATaKTUICCKOW Cpefie; IBUKCHHE HEOECHBIX Tell,
SBOJIIOLIMIO 3Be3[ U BcenenHoii;

I[IP6 4. BimameHue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
u TeopusMu (3akoH BcemupHoro taroteHus, I, I u III
3akOHbl HbBIOTOHA, 3aKOH COXpPaHEHUS MEXaHUYECKOU
SHEPruH, 3aKOH COXPAHEHUS  MMIIYJIbCa, MPUHLUII
CYNEpIIO3ULINI cuJl, MPUHIIAIT PaBHONPABHOCTHU
WHEPIUATbHBIX CHUCTEM OTCUeTa; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPHUIO0 CTPOCHMSI BEUIECTBA, TIa30BbIE
3aKOHbI, MEPBBII  3aKOH  TEPMOAMHAMHMKH;,  3aKOH
COXpaHEHUs IEKTPUUECKOTro 3apsiaa, 3akoH Kynona, 3akoH
Oma jns  yyacTtka 1enw, 3akoH Oma i MOJHOM




AJIEKTpUYECKOM 1enu, 3akoH J[[xoyns - JleHma, 3akoH
3JIEKTPOMArHUTHON MHIYKIIMH, 3aKOH COXPAHEHUS SHEPTUH,
3aKOH TPSMOJUHEMHOTO pacHpOCTPAHEHUsI CBETa, 3aKOH
OTPAXKECHUSI CBETA, 3aKOH IMPEJIIOMJICHUS CBETA; 3aKOH
COXpAHEHUsl SHEPIHH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH
COXPAHEHUS DJIEKTPUYECKOrO 3apsA/Na, 3aKOH COXPaHCHUS
MacCOBOI'0 YUCIA, OCTYyJaThl bopa, 3aKOH paluOaKTUBHOTO
pacmaza);  yBEpEeHHOE  HCIOJIb30BAaHWE  3aKOHOB U
3aKOHOMEPHOCTEH TpH aHaimu3e (PU3NYECKHX SBICHUU W
MPOLECCOB;

I[IP6 6. Bnagenwe OCHOBHBIMH METOJAMHU HAy4YHOTO
MMO3HAHUS, UCIIOJIB3YeMBIMU B (DM3HKE: TIPOBOJUTH MPSIMBIC
U KOCBCHHBIC M3MEpEHUs (PU3MUYECKUX BEIMYMH, BBIOWpas
ONTHUMAJIBHBIA CIIOCO0 M3MEPEHUSI U UCIIOJb3Ysl U3BECTHHIE
METOJIbl OILICHKH IOTPEHIHOCTEH H3MEPEHUM, MPOBOJIUTH
WCCIICIOBAaHUE  3aBUCUMOCTEH  (DM3MYECKHX  BEIMYUH
C HCIOJB30BAHMEM IMPSAMBIX H3MEPECHHH, OOBICHSITH
MOJTy4YEHHBIC PE3YJIbTAThI, UCTIOIB3Ys (PU3HUECKHUE TCOPUH,
3aKOHBI M TIOHATHS, U JICJIaTh BBIBOJIBI; COOTIOAATH MpaBHIIa

0€301macHOTO Tpyaa
Opyd  TPOBEICHUH HCCIACIOBaHHA B paMKax y4eOHOTro
IKCICPUMEHTA u y4eOHO-UCCIIeI0BATEIbCKOM
JEATeIbHOCTH c UCIIOJIb30BaHUEM 1 (GPOBBIX
HU3MEPUTEIIBHBIX YCTPOWCTB u 712a00paTOPHOTO
obopymoBaHusi;  CHOPMHPOBAHHOCTH  MPEACTABICHHUN

0 METOJax IOJYyYEHHs HAYYHbIX aCTPOHOMUYECKUX 3HAHUM;
ITP6 7. CdhopMUpPOBAaHHOCTh yYMEHHS peliaTh pacuyeTHHIC
3aJ]auu C SIBHO 33JIaHHON (PU3NYECKON MOJEIBIO, UCTIONb3YS
¢busnueckue 3aKOHBI
U TpPUHLOMIBL, Ha OCHOBE AaHaiau3a YCIOBHA 3a/1adu
BBIOMpATh (PU3UYECKYI0O MOJETb, BBIACIATH (U3UUECKUE
BEIMYMHBI U (HOPMYJIBI, HEOOXOIUMBIE IJISI €€ PEUICHHUS,
MPOBOJUTH  pacyeTbl U  OLEHUBATh  PEaJbHOCTh
MOJYYCHHOTO 3HA4YeHHUsl (PU3MUECKOW BEIUYMHBI, pPEHIaTh




KauyeCTBEHHbIE 3aJa4H, BbICTpauBas JIOTUYECKHU
HENIPOTUBOPEUYUBYIO LIENOYKY PACCYKJICHHM C OIOpOM Ha

W3YYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (uU3HUYECKUe
SIBJICHUSI
OK 02. Hcnonb3oBath | JINUHOCTHBIE pe3yNbTaThl [OJDKHBI OTpaxarb B yacTu | [IP6 5. VYmenue yuyuThiBaTh TpaHUIBl NPUMEHEHUS

COBPEMEHHBIE CPEJICTBA
MIOMCKa, aHAJIH3a

Y MHTEPIIPETALUN
nHpopmaruu

1 MH(pOPMaITMOHHBIC
TEXHOJOTUU

JUTSL BBITTOJTHEHUS 3319
npodeccHoHaIbHOMI
JESATeIbHOCTH

LIEHHOCTH HAyYHOT'O MTO3HAHUS:
- cOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM

MPaKTUKH, OCHOBaHHOTO Ha JHaJIore KYJbTYp,
CIOCOOCTBYIONIETO ~ OCO3HAHHWIO  CBOETO  MecTa B
MOJUKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAaHHUE  SI3BIKOBOM W  YUTATEIbCKOU

KYJBTYPBI KaK CPE/ICTBA B3aUMOJICHCTBHS MEKAY JIFOJbMU H
MO3HAHMS MHPA;

MeranpenmeTHsie  pe3yiabTaThl  JOJDKHEI
OBnanenue YHUBEPCAIbHBIMU
MIO03HABATEIbHBIMU JICHCTBUSAMU:

B) paboTta ¢ nH}pOpMaIuei:

OTpaKaTh:
Y4IeOHBIMH

- BJIAACTb HAaBbIKaMU  IIOJIYYCHU I/IH(1)OpMaI_II/II/I u3
HCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATD IIOHUCK, aHaJIn3, CHUCTEMATHU3alluIO n

WHTEPIIPETANNIO MHPOPMAIIUU PA3IMYHBIX BUIOB H (OpPM
MPEICTABIICHHUS;

- co37aBaTh TEKCTHI B Pa3UYHBIX (OpMarax ¢ ydeToM
Ha3HaueHUS MH(OpPMAIMK U LIEICBOI ayIMTOPHH, BBIOHpAs
ONTUMATBHYIO (POPMY TIPEIICTABICHUS U BU3YyaTH3AIlUH,

- WUCIOJIb30BaTh  CpeACcTBa  HMH()OPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B pelieHnH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpraHH3allMOHHBIX
3a/a4 ¢ COOI0JICHUEM TPEOOBaHUI IPrOHOMUKH, TEXHUKH
0€30MaCHOCTH, TUTUEHBI, PECypCOCOepPEKEHUS, IPABOBBIX U
ATUYECKUX HOPM, HOPM HH()OPMAIIMOHHON OE€30ITaCHOCTH;

- BIAQJETh HAaBBIKAMH  pACIIO3HABAaHUS W  3aIUTHI
nH(pOopMaIuy, HTHPOPMAITMOHHOMN 0€30MaCHOCTH JIMYHOCTH

W3YYCHHBIX (U3NYCCKUX MOJIENICH: MaTepualibHas TOYKa,
HWHEplLMalbHasg CHUCTEMa OTCYEeTa, WACAJIbHBIN Ta3; MOJeIu
CTPOECHUS Ta30B, KUJKOCTEH M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUUECKUI 3aps, sepHas MOJAENb aTOMa, HyKJIOHHas
MOJEIb aTOMHOTO spa
MIPU pelieHnr PU3NISCKUX 3a]1a4;

I[TP6 9. CdopMUpPOBaHHOCTh COOCTBEHHOH ITO3UIIUU TI0
OTHOIICHUIO K (U3NYECKON MH(pOpMaLKH, MMOIy9aeMOl U3
pa3HBIX HUCTOYHUKOB, YMEHUH WCIIOIB30BaTh MH(PPOBBIC

TEXHOJIOTUH JUTSt MIOUCKA, CTPYKTYPUPOBaHMUS,
MHTEPIpETalud ¥ TPEICTaBICHUS Y4eOHOW M Hay4dHO-
MONYJISIPHOM uH(pOopMaInu; pa3BUTHE YMEHUU

KPUTHYECKOTO aHaJIN3a IMOIyd4aeMoi HHPOPMaITUu




OK 03. IlnanupoBarb
U pealn30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

Y INYHOCTHOE
pas3BuTHE,
HPEANPUHUMATEIBCKY
10 JICATEIHHOCTD

B nipoeccoHaNbHON
cdepe, UCIoIb30BaTh
3HAHMSA 0 IPaBOBOU
1 (UHAHCOBOM
IPaMOTHOCTH

B Pa3IMYHbIX
’KM3HEHHBIX CUTYaIHIX

JInyHOCTHBIE pE3yNbTaThl JOJDKHBI OTpPakaTb B YaCTH
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

- CHOCOOHOCTh OLEHHMBATh CHUTYyallUI0 U INPUHUMATh
OCO3HAHHBIE PEIICHMs, OPHUEHTHPYSICh Ha MOPAIBHO-
HPaBCTBECHHBIE HOPMBI
Y IIEHHOCTH;

-OCO3HAHUE JIMYHOTO BKJaJ B IOCTPOEHUE YCTOMYMBOIO

Oyy1mero;

MertanpeaMeTHble  pe3ylbTaThl  JOJKHBI  OTPaXKaTh:
OBnanenue YHUBEPCATLHBIMH PETYJISITHBHBIMU
NEUCTBUSIMU:

a) caMOOpraHu3aIlus:

- CaMOCTOATEIbHO  OCYIIECTBISITH  MO3HABATEIHHYIO
NESATCNIbHOCTh,  BBISBIATH ~ NPOOJIEMBI,  CTaBUTh U

dbopMynupoBaTh COOCTBEHHBIE 3a/laul B 00pa3oBaTelbHOI
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIHSIX;

- CaMOCTOATEIBHO COCTABIATH IUJIAH PEIICHUs MPOOJIEMBI C
y4eTOM HUMEIOLIUXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEN

Y MPEIIOYTEHHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYaILIUIM;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TIPOSBICHUIO IIUPOKOI
SPYAMLIIMM B Ppa3HbIX OO0JNACTAX 3HAHWM, TOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb;
0) CaMOKOHTPOJIb:

WCIIOJIB30BATh MPHEMBI peIeKCHH IS OLEHKH CUTYaIlHH,
BBIOOpA BEPHOTO PEIICHNUS;

- YMETh OILICHHBATh PUCKH M CBOEBPEMEHHO NPUHHMATh
peuieHus

10 X CHUYKEHUIO

I[TP6 9. CdopMUpPOBaHHOCTh COOCTBEHHOH ITO3UIIUU TI0
OTHOILICHUIO K (pu3muecKoil MH(POPMAIUH, MOTydaeMOn M3
Pa3HbIX HCTOYHUKOB, YMEHUH HCIIOJIB30BaTh LU(DPOBBIC

TEXHOJIOTMU JUTS IIOMCKA, CTPYKTYpPUPOBaHUS,
UHTEpHpeTalud M MpeJCTaBlIeHUs] y4eOHOW M HayyHO-
MONYJIIPHOM nHpOpMALINH; pasBUTHE YMEHHU

KPUTHYCCKOI'O aHaJIn3a nonyqaeMoﬁ I/IH(1)OpMaI_[I/II/I

OK 04. DddexTuBHO

JIndHOCTHBIC PE3yJIbTaTbl HOOJIKHBI OTpaXaTb B YaCTHU

I[IP6 10. OBnageHue yMeHMsIMH paboTaTh B TIpyIIe

BBaHMOHeﬁCTBOBaTB HCHHOCTHU HAYYHOTI'O ITO3HAHUA: C BBITIOJIHEHHUEM Pa3INIHBIX COIMaJIbHBIX poneﬁ,
n pa6OTaTI> -OBJIaJJCBAHUC HaBbIKaMH y‘le6HO—I/ICCJ'IeI[OBaTeJ'II>CKOI71, IJIAaHUPOBATb pa60Ty I'pyIIIbl, pallMOHAJIBHO paCIIpPpCACIIATh
B KOJIUICKTUBEC U HpOGKTHOfI ACATCIIBHOCTh B HCCTAHAAPTHBIX CUTyallUAX, aJCKBATHO
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KOMaHJI€C

M COIIMAJIbHOMN JIEATCIbHOCTH;

MertanpeqMeTHbIe  pe3yJIbTaThl  JOJDKHBI  OTPAXKaTh:
OBnaneHue YHHUBEPCATbHBIMU KOMMYHHKATUBHBIMU
JICUCTBUSIMMU:

0) COBMECTHasl IeATEeIbHOCTb:

- IOHUMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMaHIHON

Y MHAUBHUIYalIbHOHN paboThI,

- BBIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBHMA C
y4eToM OOIIMX HHTEPECOB U BO3MOXKHOCTEH KaxKIOTrO
YJicHa KOJIJISKTUBA,

-  NpUHHMATh 1M  COBMECTHOM  JIEATEJIbHOCTH,
OpPraHHU30BHIBATH

U KOOPJAMHHUPOBATH JICUCTBUS II0 €€ JOCTHXKCHHIO:
COCTaBJIATh TUTAH JICWCTBUM, PACTIPEACISATh POJIU C yUETOM
MHEHUH Y4aCTHUKOB, OOCYXKJaTh Pe3yJIbTaThl COBMECTHON
paboTsr;

-OlLIEHUBATh KAueCTBO CBOETO BKJIAJa U KAKIOT0 YYaCTHHKA
KOMaHAbl B 0OwmWUH pe3yapTaT MO pa3pabOTaHHBIM
KPUTEPHSIM;

-TpejJIarath HOBBIC MPOCKTHI, OICHUBATHh UICH C MO3UIUN
HOBU3HBI, OPHUTMHAJIBLHOCTH, NPAKTHYCCKON 3HAYUMOCTH;
KOOPJIUHUPOBATH

U BBIIONHATH  pabOTy B YCJIOBHSIX  pEAIbHOrO,
BHUPTYaJIbHOTO

1 KOMOMHHUPOBAHHOTO B3aMMOJICUCTBUS;

-OCYIIECTRIISITh TIO3UTHBHOE CTPATETUYECKOE TIOBEJCHUE
B Pa3fUYHBIX CHUTYyallUsX, HPOSBISATH TBOPYECTBO U
BOOOpakeHUe, ObITh HHUIIUATUBHBIM.

OBnaneHue YHUBEPCATbHBIMU PEryISTUBHBIMU
JICUCTBUSIMMU:

T) IPUHSITHE CeOsl U PYTUX JIIOJICH:

- MPUHUMATh MOTHBBI W APTyMEHTHI JIPYTHX JIOACH IMPHU
aHaJIN3e PE3YJIbTATOB JICATCIbHOCTH

OLCHMBATh BKJIAA KaXAOIO0 H3 YYaCTHHUKOB TI'PYIIIbI
pelIeHrne paccMaTpUBaCMON TTPOOJIEMBI

B

OK 05. OcymiecTBisTh

JImgyHOCTHBIE PE3YyJbTAaTbl OOJKHBI OTpaXXaTb B 4YaCTH

ITP6 1. CdopMUPOBAHHOCTh TPEACTABICHUH O pOJHU
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YCTHYIO W TUCHMEHHYIO
KOMMYHHKAITUIO

Ha rocyJ1apCTBEHHOM
s361IKe Poccuiickoi
denepanuu ¢ yaeTom
oco0eHHOCTEH
COIMAJIBLHOIO

1 KyJIbTYPHOTO
KOHTEKCTA

3CTETUYECKOTO BOCIIUTAHHUS:

- DCTETUYECKOE OTHOLICHHE K MUPY, BKIIOYAs ICTETUKY
ObITa, HAY4HOTO M TEXHMYECKOrO0 TBOPYECTBA, CIIOPTA,
Tpyza

1 OOIECTBEHHBIX OTHOLICHUH;

B 00JIACTH MAaTPUOTUYECKOTO BOCITUTAHUS TIPOSIBIIATS!
-IICHHOCTHO€ OTHOILUEHUE K IOCYAApCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M INPHUPOJHOMY HACIEAUIO, ITaMATHUKAM,
TpaguuusaM HaponoB Poccum, noctwxkenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

MertanpeaMeTHble  pe3ylbTaThl  JOJKHBI  OTPaXKaTh:
OsBnageHue YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH
NEUCTBUSIMU:
a) obmeHme:

- OCYHICCTBJIAATD KOMMYHHKAIIUHU BO BCCX C(i)ean KHN3HU,
- Pa3BCPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PCHUA
C MCIIOJIb30BAHUEM A3BIKOBLIX CPCICTB

u Mecte (PU3MKH W acTPOHOMHUHU B COBPEMEHHON HayqyHOU
KapTHHE MHpa, O CHUCTeMooOpasylomend ponu (Gu3uku B
pa3BUTHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHM, O BKJIAAE POCCUUCKHUX
U 3apyOeXHbIX YYEHbIX-QU3UKOB B pa3BUTHE HAYKU;
NMOHMMaHWe  (U3UYECKOW  CYINIHOCTH  HaOII0JaeMbIX
SBJICHUI MUKPOMMpPA, MaKpOMHMpa U MEraMupa; NOHUMaHHE
POJIM ACTPOHOMHMH B IIPAKTUYECKOMN ACATEIBHOCTH YEI0BEKA
U JajbHEHIIEM HayYHO-TEXHMYECKOM pPa3BUTHH, pOJIU
buznkn

B (GopMHpOBaHHMHM  Kpyrozopa M  (yHKIMOHAJIBHOU
IPAMOTHOCTH Y€JIOBEKA JUUIS PELICHUS] IPAKTUYECKUX 3aa4

OK 07. CopeticTBoBath | JINWHOCTHBIE pE3yNbTaThl JOJDKHBI oOTpaxarb B dact | [IP6 8.  CdopmupoBaHHOCTP  yMEHHS  HPUMEHSTH
COXpaHEHHIO 9KOJIOTMYECKOTO BOCITUTAHUSL: MOJTy4EHHbIC 3HAHUS U1 OOBSICHEHUS YCIOBHH MTPOTEKAHMS
OKpY KaloIIen Cpepl, - chOpMUPOBAHHOCTh  OJKOJIOTMYECKOH  KYJIBTYpHI, | GPU3NIECKUX SIBIICHUI B pUpoe
pecypcocOepekeH!Io, | HOHMMaHHe BIIMSTHUS COIMATBHO-I)KOHOMUYECKHX | H TSt HPUHSATHS NPaKTHYECKUX penIeHui
MPUMEHSTH 3HAHUS MIPOIIECCOB HA COCTOSIHUE TIPUPOIHOM U COLMAIBHOM CPE/Ibl, | B TMOBCEIHEBHOW JKM3HU JJs oOecredeHus: 0e301acHOCTH
00 MU3MEHEeHUHU OCO3HaHWE TJ00AJBHOTO  XapaKTepa  AKOJOTMYECKUX | IPU OOpamieHuu ¢ OBITOBBIMH NMPUOOPAMH M TEXHUYECKUMHU
KIIUMaTa, PUHIIHIIBI npobiem; YCTPOHCTBAMH, COXPAHEHUS 3/I0POBbS M COOIIIO/ICHHSI HOPM
OepeKIIMBOTO - IUIaHUPOBAaHWUE W  OCYLICCTBICHHE JCWCTBHH B | DKOJIOTMYECKOTO TIOBEACHHS B OKpYXaloWed cpexe;
MPOU3BOJICTBA, OKpY’KaroIllel cpe/ie Ha OCHOBE 3HAHUS IEJIe YCTOWYUBOTO | TOHUMAaHUE HEOOXOJAMMOCTH TMPUMEHEHUS JOCTHIKEHUI
3 deKkTuBHO Pa3BHUTHUS YEIIOBEYECTBA; bu3uKH u TEXHOJIOTUH
JeiCTBOBATH aKTUBHOE HENpUATHE JCHCTBHH, TNPUHOCAIIMX Bpe. | JJIS pAlMOHAIBEHOTO IPUPOAONOIH30BAHUS

B YUpE3BBIYANHBIX OKpY’)Karolie cpene

CUTYaLHsAX
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2. CTpyKTypa M coaep:kaHue 0011eo0pa3oBaTeIbHON U CIIMILTIMHBI

2.1 O0beM JUCUMIJIMHBI U BUABI Y4eOHOH PadoThI

Buj yueOHoii padoThl O0bem B
yacax

O0beM 00pa3oBaTeIbHON IPOrPAMMBI JUCHUIIIMHBI 144

OcHoBHoOe coepkanue! 112

B T.Y.

TEOPETUYECKUE 3aHATUSI 86

J1a00paTOPHBIE 3aHITHS 26

IIpodeccnonaibHO OPEHTHPOBAHHOE COEPKAHUE (COePKAHNE 1

NPHUKJIATHOTO MOYJIs1)

IIpomexyTounas arrecTanms (3K3aMeH) 6

! OcHoBHOE CcOnepKaHME BKIIOUAET COAEPIKATENbHBIE JIMHUK 110 ydebHOMY TpeameTy «Dusuka» (6a30BbIH ypOBEHD)
denepanbHOl 00pa30BaTEIbHON MPOrPaMMbl CPEeHEro o01ero o06pa3oBaHus, YTBEPXKACHHON MpUKa3oM MUHHCTEpCTBa
npocsemeHus Poccuiickoit @enepanuu ot 18 mas 2023 r. N 371 (B penmakiuu I[Ipuxasa Munnpocsemenus Poccun
o1 9 okTa0ps 2024 . N 704).
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2.2. TemaTu4eCcKHi IJIAH U COJleP:KaHMe TUCUMILIMHBI «DU3UKa»

HaumenoBanue
pa3aeioB U TeM

Conepxanue y4e6HOro MaTepuaja (0CHOBHOE M MPO(ecCHOHATBHO OPHEHTHPOBAHHOE),
JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYIb (IPH HAJTMYMHI)

O0nLeMm
4acoB

®opmupyemble
KOMIIeTCHIIUH

1

2

4

Pa3znen 1. ®uszuka u METOAbI HAYYHOI'0 MO3HAHUA

Tema 1.1
Beeneunue

Coaep:xanue yueOHOro MmarepuaJjia

dusnka - Hayka o npupoje. Hayunsie MeTo bl MO3HAHUS OKPY’KaroLero Mupa. Poib skcriepuMenTa u
TEOPUH B TPOLECCEe IMO3HAHMS MPUPOIBI. DKCHepuMeHT B (usmke. MojenupoBaHue (HU3HYECKHX
sIBJICHUI 1 nipouieccoB. Hayunple rumoressl. @u3nyeckne 3aKOHBI U TEOPUH. [ paHUIIb IPUMEHUMOCTH
¢usnveckux 3akoHOB. [IpuHnmn coorBercTBua. Ponb m mecto ¢usukd B (popMupOBaHUH
COBPEMEHHOW HayYHOU KapTHHBI MHpPa, B IIPAKTUYECKOH AEATEILHOCTH JIFOCH

OK 03
OK 05

Pa3gea 2. Mexanuka

18

Tema 2.1
Kunemaruka

Coaep:xanue yueOHOro MmaTepuajia

Mexanndeckoe JnBmwkeHHE. OTHOCHTENBHOCTh MEXaHMYeCKoro mBrkeHusa. Cucrema oTcyeTa.
Tpaektopus. Ilepemerienue, cKOpocTh (CpeiHssi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOpPEHHE
MaTepuaIbHOM TOYKHM, WUX NPOEKIMH HAa OCH CHUCTeMbl KoopauHar. CloXeHue MepeMelIeHUuN |
CIIO)KeHHE cKopocTedl. PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsiMoiiMHEHoe nBuxkeHue. [paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHMs, MYTH U TNEPEMEIICHUS] MATCPUATbHOW TOYKU OT
BpemeHu. CBoOomHoe majgeHue. YCKOpeHue cBOOOAHOro mnaaeHus. KpuBonuHeilHOe ABM)KEHHUE.
JIBroKeHHEe MaTepualbHOM TOYKU IO OKPYXHOCTH C IMOCTOSHHON MO MOIYJIO CKOPOCTBIO. YTJIOBas
CKOpPOCTb, JHHEHHas ckopocTh. [lepron u yacrota obpamienus. LleHTpocTpeMuTebHOE YCKOpEHHUE.
TexHHUecKue yCTPOUCTBA U NMPAKTHUECKOE TPUMEHEHUE: CIIHIOMETD, ABUKEHUE CHAPSIOB, LICTTHBIC U
peMEHHBIE TIepeaun

[IpakTHyecKkue 3aHATHS

IIpakTryeckue paboOTHI:

N3mepenne MrHoBeHHOM ckopoctu. McecnegoBaHue COOTHOLIEHUS MEXKAY MYyTAMM, NPOHIECHHBIMHU
TEJIOM 3a IOCJIEIOBATEIIbHBIE PABHBIE NPOMEKYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBHJKEHUH C
Ha4yaJIbHOW CKOPOCTBIO, PaBHOM HYJI0. V3yueHne NBH)KEHHUs IIApUKa B BSI3KOW XKUAKOCTU. M3yueHue
JBMKEHUS Tella, OpPOLIEHHOT0 FOPU30HTAJIbHO

Tema 2.2

Coaep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
OK 04
OK 05
OK 07
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J/InHamuka

[Ipunnun ornocurensHocTH ['ammites. IlepBeiit 3akoH HproTtoHa. MHepuuanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipunuun cyneprozunuu cui. Bropoii 3akon HeroToHa /151 MaTepuanbHOM TOUKH
B uHepuuanbHoil cucreme orcuera (MCO). Tperuit 3akoH HbroTOHA 11 MaTepualIbHBIX TOYEK. 3aKOH
BceMupHoro TsaroreHus. Cuna Tsokectu. IlepBas xocmuueckas ckopocTb. Cuia ynpyroctu. 3akoH
I'yka. Bec Tena. Tpenue. Buabl Tpenus (1mokos, ckosibxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHusi CKOIbXeHus U cuia TpeHus nokos. Kosddumuent tpenus. Cusia CONpOTHBICHUS TIPH
JBI)KEHUM Tella B JKUIKOCTH MM rasze. IlocTymarenbHoe M BpallaTelbHOE JBHXKEHHE aOCOIIOTHO
TBEpAOro Tena. MOMEHT CHIIbl OTHOCHUTEIBHO OCH BpauieHus. [limedo cuibl. YceiaoBus paBHOBECHS
tBepporo tena B MCO. TexHudeckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHE: INOJIINITHUKH,
JBHYKEHHE UCKYCCTBEHHBIX CIIYTHUKOB

HpaKTI/I‘leCKI/Ie 3aHATHUA

[IpakTuueckue padbOTHI:

W3y4yeHne nBuxeHus OpycKa 10 HAaKIIOHHOM TIOCKOCTH O] IeHICTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIONINX B 1e()OPMUPOBAHHON MPYKUHE U
PE3HMHOBOM 00pa3iie OT BEJIMYHHBI UX J1e(OpMaLuH

JlabopaTopHble 3aHATHSA

Jlaboparopnas padota 1. MccnenoBanue ycaoBuil paBHOBECHS TBEPOTO Teja, UMEIOIIETro OCh
BpallleHUs

Tema 2.3
3aKOHBI
COXpaHEHUS B
MeXaHUKe

Coaep:xanue yueOHOro MmaTepuajia

Mexanuueckasi pabora W MomHOCTh. Kunermueckas sHeprus. [loTeHuumanbHas >HEprus. 3aKoH
COXpaHEHHS MEXaHUYECKOH sHeprun. PaboTa CrItbl TSHKECTH U CHITBI yIIpYTOCcTH. [I[puMeHeHne 3aKoHOB
coxpaHeHMs. Vcrosb30BaHNE 3aKOHOB MEXAHHUKH Ul OOBSICHEHUS JBM)KEHUS HEOECHBIX Tel U Ul
Pa3BUTHS KOCMUUYECKUX MCCIIEOBaHUM, TpaHUIIbl IPUMEHUMOCTH KJIACCUYECKONW MeXxaHuKU. VIMiyibe
MaTepHabHONW TOUYKU (Teja), CUCTEMbl MaTEPUANIbHBIX TOYEK. VIMITyJIbC CHIIBI U U3MEHEHHE UMITyJIbca
Tena. 3akoH coxpanenus umiyibca B MCO. PeaktuBHoe nBukenue. Pabora cuibl. MOIIHOCTH CHIIBIL.
Kunernueckass sHeprus marepuaibHON Touku. TeopemMa 00 M3MEHEHHH KHHETHYECKOM >HEpruu.
[TorennmanbHast o»Heprus. lloTeHnManbHas dSHEPrus ymnpyro JeGpOPMHUPOBAHHOW TPYKUHBI.
ITorennuanbHast sHeprust Tena BONM3M MoBepXHOCTH 3eMiM. IloTeHIManbHBle M HENOTEHLHAIbHbIE
cwibl. CBsi3b pabOThl HEMOTEHIMAIBHBIX CUJI C U3BMEHEHHWEM MEXAHWYECKOW 3HEPIMM CUCTEMBI TEll.
3aKOH COXpaHEHMs] MEXaHUYECKON PHEPIUU. YIPYTHE U HEYIIPYTHE CTOJIKHOBEHMSI

HpaKTI/I‘leCKI/Ie 3aHATHUA

[IpakTudeckue paboOTHI:
W3yuenue cBsI3M CKOPOCTEH Ten MpH HEynpyrom ynape. McciemoBaHue CBS3M PaOOTHI CHIIBI C
W3MEHEHHEM MEXaHUUYECKOM SHEPTUu Tela.
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TexHuueckue yCcTpOHCTBA M MPAKTUYECKOE INPUMEHEHHE: BOJAOMET, KOIEpP, MPYKUHHBIM IHCTOJET,
JBUYKEHNE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.

Vcnonb3oBaHne 3aKOHOB MEXAHUKU Ul OOBSCHEHMs IBM)KEHUS HEOECHBIX Tel M JUIsl pa3BUTHUS
KOCMHMYECKMX MCCIICIOBAHUM, TIPAHMIBI IPUMEHMMOCTH KJIACCUYECKOW MexXaHuku. Mmuranus
HEBECOMOCTHU

JlabGopaTopHble 3aHATHS

Jlaboparopuas padota 2. UccnenoBanue cBsi3u pabOTHI CUJIBI C M3MECHECHHUEM MEXaHHYECKON SHEPTruu
TeJsla Ha MPUMEPE PACTSDKCHUS PE3HHOBOTO JKI'YTa

Paszpnen 3. MosekyasipHasi pu3nKa ¥ TEPMOJIMHAMHUKA

20

Tema 3.1
OCHOBBI
MOJICKYJISIPHO-
KHHETHIECKOMN
TEOPUH

Coaep:xanue yueOHOro Mmarepuajia

OCHOBHbBIE TOJOXEHUSI MOJIEKYJISIPHO-KNHETUYECKOW TEOPUM U MX OINBITHOE OOOCHOBaHUE.
bpoynoBckoe nBwkenue. Juddysusa. Xapaktep ABMKEHHUS W B3aMMOJCHCTBHS YaCTHI] BEILECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH M TBEPABIX TelI W OOBSACHEHHE CBOWCTB BEIIECTBA HAa OCHOBE
3TuX Mozened. Macca u pasmepsl Mosekyn. KommuectBo BemectBa. llocrosHHas ABoranapo.
TenmoBoe paBHOBecue. Temmneparypa u ee usmepenue. lllkana temnepatyp Llenbcus. Mogaens
uacanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHUUYECKON TEOPUM MIEalIbHOIO rasa.
AOcomoTHas TeMIieparypa Kak Mepa CpeJHeld KMHETHUECKOW YHEPIHU TETUIOBOTO JBIKEHHS YaCTHUI]
raza. [lIxana temneparyp KenbBuna. ['azoBble 3akoHBL. YpaBHeHue Menneneesa-Knanelipona. 3akoH
HansToHa. M30mpomeccsl B HaeabHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ padudeckoe
MpEJICTaBJICHHE H30IMPOILIECCOB: H30TepMa, U30Xopa, u3o0apa. TexHuyeckue yCTpoWCTBA U
PAaKTUIECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp

HpaKTI/I‘leCKI/Ie 3aHATHUA

[TpakTryeckue padboTsl: M3MepeHne Macchl BO3ayxa KiIacCHOW KoMHaTe. MccnenoBanne 3aBUCHMOCTH
MEXJ1y TapaMeTpaMH COCTOSIHUSL Pa3peKEHHOro ra3a

JlaGopaTopHble 3aHATHSA

JlabopaTopHas padora 3. M3ydyeHne OJHOTO M3 U30IPOIIECCOB

Tema 3.2
OCHOBBI
TEPMOIUHAMUKHI

Coaep:xanue yueOHOro Mmarepuajia

BuyTtpennsst sHeprus. PabGora m Tteruionepenada. KoimudecTBO TEIUIOTHL. YpPaBHEHHE TEIIOBOTO
6ananca. [lepBoe Hayano TepmoauHaMuKh. AnuabaTHbIN mpouecc. Bropoe Hadano TepMOAWHAMUKH.
Tennossie auratenu. KIIJ[ TtemmoBoro pasuratens. OxpanHa npupoabl. TepMoamHaMuyeckas
cucteMa. BHyTpeHHSsIs1 SHEPTUs TEPMOAMHAMUYECKON CUCTEMBI U CTIOCO0BI ee u3MeHeHus. KonmdecTBo
TEIIOTHl U paboTta. BHyTpeHHsS 3Heprusi OJHOATOMHOIO HJEalbHOTO Ta3a. Bumabl Temnonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKLMSA, H3JIy4eHHE. YJelbHAas TEIUIOEMKOCTh BemecTsa. KoymuecTBo
TeII0Thl npu Temonepenaue. [lonstue o0 aguadbatHoM mporecce. [lepBpii 3aKOH TEPMOAUHAMUKH.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[IpumeHeHne MepBOro 3aKOHA TEPMOJMHAMHMKHM K H3omporeccam. [padudeckas HHTEpIIpeTanus
pabothl ra3a. Bropoii 3akoH TepMmoamHaMuku. HeoOpaTUMOCTh MpoIeccoB B mpupozae. TermioBbie
MaiuHbl. [IpUHIMIBL IEHCTBHSI TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPTUU B TEIUIOBBIX MAaIllMHAX.
KoaddunmenT noneznoro aerictus teruioBoit Mamuuel. [ukin Kapro u ero ko3 dummenT noie3Horo
JeCcTBHS. DKOJOrHUecKue MpoOIeMbl TEIUIOPHEPTeTUKU. TeXHUYECKHEe YCTPONUCTBA U MPAKTUUYECKOE
PUMEHEHHE: ABUTaTelb BHYTPEHHETO CrOpaHusi, OBITOBON XOJIOMMIBHUK, KOHIUIIHOHED

JlabopaTopHble 3aHATHSA 2
Jlaboparopras pabota 4. M3MepeHne y1eapHOM TeII0EMKOCTH
Tema 3.3 Coaep:xanue yueOHOT0o MaTepuajia 4
ArperaTHble [TapooOpa3zoBanue u KoHneHcamws. Vcmapenue wu kuneHwe. AOCONIOTHAsS W OTHOCHTEIbHAsS
COCTOSTHUS BIQKHOCTh BO3AyXa. HacellleHHBIH map. YaenpHas TemjaoTa HapooOpa3oBaHHs. 3aBHUCHUMOCTh
BCIICCTBA 1 TEMIIepaTypbl KHUIIEHUS OT JaBieHus. TBeppoe Tenmo. Kpucrammmueckue u amopdHble Tena.
(azosbie AHU30TpOIUS CBOMCTB KpucTayioB. JKuakue kpuctaiibl. CoBpeMeHHble MaTepuanbl. [lnaBieHue u
CPCXOAbI KpUcTajuIn3anus. Y ienbHas Teruiora miasieHus. Cyonumanus. Y paBHEHHE TEIIOBOTO OanaHca
[TpakTuueckue 3aHATHS
[TpakTuueckas pabora: TexHndeckue yCTpOHCTBA U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUH MOTYYCHHS] COBPEMEHHBIX MaTEPHAIOB, B TOM UHCIIE
HAaHOMATepHaJIOB, U HAHOTEXHOJIOTUHU
JlaGopaTopHble 3aHATHSA 2
Jlaboparopnas pabota 5. OnpesenieHue BIaXXHOCTH BO3AyXa
Pazpnen 4. DaekTpoauHaMuka 28
Tema 4.1 Coaep:xanue yueOHOr0 MaTepuajia 8
OJIEKTPOCTATHKA | DJIEKTpU3alusl Tell. DISKTpUUecKuid 3apsn. JlBa Buaa 3JeKTpUUYSCKHX 3apsiioB. [IpoBOAHUKH,

IUAJIEKTPUKUA U IOJYIPOBOJHUKU. 3aKOH COXPAaHEHUsS 3JIEKTpUUYECKOro 3apsia. BzaumopeiictBue
3apsnoB. 3akoH Kynona. ToueuHblil anexkTpuueckuil 3apsj. DiekTpudeckoe mnoisie. HamnpsxkeHHOCTh
JIEKTpUUYECKOro moist. [IpuHIMI cyneprno3uuuy 3JeKTpUYecKUX mojei. JIuHuM HanpssKeHHOCTH
aneKTpudeckoro noius. Pabora cuit anexrpocrarnueckoro nois. IloTennuan. PasHoCTh moTeHIMAaNoB.
[IpoBOIHUKH W JUAJICKTPUKHA B BIIEKTPOCTATUYECKOM Iojie. JluasekTpuueckas HPOHHMLIAEMOCTb.
OnexrpoeMkocTh. KoHzieHcaTOp. DIEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apsKEHHOTO
KOHJIeHcaTopa

[IpakTHyeckue 3aHATHS

[IpakTuyeckue paboThl: M3MepeHHE 3IEKTPOEMKOCTH KOHAEHcaTopa. TexXHHUYecKue yCTpoicTBa U
IIPAKTUYECKOE IPUMEHEHHE: JIIEKTPOCKOII, IEKTPOMETP, DIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIICHUE
3JIEKTPOIIPUOOPOB, KOHJICHCATOP, KOIMPOBAJIbHBIN anmapar, CTpyHHbIA OIpUHTEP

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

17



Tema 4.2
TTocTOSTHHBIHN
PIEKTPUYECKUI
TOK. TOKu B
Pa3JIMYHbBIX
cpemax

Conep:kaHue y4eOHOT0 MaTepHaJia

DNEeKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHMS AJIEKTpUUECKOro Toka. Mcrounnku Ttoka. Cuiia Toka.
[TocTostnubiil Tok. Hanpspkenue. 3akoH Oma a1 yyacTka LENH. DJIEKTPUYECKOE COMPOTHUBIICHUE.
VYnensHOE compoTtuBieHue BemecTBa. [locnenoBarenbHoe, MapauieIbHOE, CMELNIAHHOE COCIMHEHUE
npoBoAHUKOB. PabGoTa snexTpuueckoro Toka. 3akoH Jxoyns-JleHma. MoOIIHOCTh 3JEKTPHUECKOTO
TOKA. DJIEKTPOJBIDKYIIAsl CUJa M BHYTPEHHEE COINPOTHBJICHHUE HCTOYHMKA ToKa. 3akoH Oma yist
MOJIHOM (3aMKHYTOM) 3nekTpuueckod 1menu. KopoTkoe 3amblkaHue. DNEKTPOHHAs MPOBOIUMOCTH
TBEPJbIX METAUIOB. 3aBUCUMOCTh COIPOTHUBJICHUSI METAINIOB OT TeMiiepaTypbl. CBEpXIIPOBOIUMOCTb.
DnexTpuuecKkuil Tok B Bakyyme. CBONCTBA 3JeKTPOHHBIX my4koB. [TonmynpoBonnuku. CoOcTBeHHAs U
MpUMECHas MPOBOJAUMOCTh TOJYIpOBOJHUKOB. CBoiicTBa p-n-nepexona. [lomynpoBoaHHKOBEIE
npuOOpbl. DIEKTPUYECKHI TOK B PacTBOpax M pacilaBaXx 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAsS
JTUCCOIMAIUS. DIIEKTPOIN3. DIIEKTPUUECKHI TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSATEIbHBII
pazpsan. Monnus. [Inazma

[IpakTrueckue 3aHATHS

[IpakTuyeckas pabora: TexHHMUECKHE yCTPOWCTBA U IPAKTUYECKOE IPUMEHEHUE: aMIIEPMETD,
BOJIETMETP, PEOCTAT, ICTOUHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHble IPUOOPHI, JIEKTPOOCBETUTEIbHBIE
npuOOpPHI, TEPMOMETP CONPOTHUBIICHHS, BAKyYMHBII IHOJI, TEPMHUCTOPHI U OTOPE3UCTOPHI,
I0JIYIIPOBOXHUKOBBIN MO/, T'aJIbBaHUKA

JlabopaTopHble 3aHATHSA

Jlaboparopnas padota 6. M3yueHue cMEmaHHOTO COSTUHEHUS PE3UCTOPOB.
Jlaboparopnas padota 7. MI3MepeHue MeKTpOABIKYILEH CUIIBI HCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COMPOTHUBIICHUS

Tema 4.3
MarnutHoe
moJie.
DJIEKTPOMAarHuT
Hasl WHYKIUS.

Conep:xanue yueOHOT0o MaTepuajia

IloctosiHHBIE MarHuTHL. B3anMonelicTBHe IOCTOSAHHBIX MAarHuTOB. MarnutHoe mnone. Bekrop
MAarHuTHOM MHIYKUIMH. lIpyHIMD cynepnosuuuyu MarHUTHBIX MOJEeH. JIMHUM MarHUTHOW MHAYKIUU.
KapTuna nuHMN MarHUTHOM MHIAYKIMH IOJIS TOCTOSIHHBIX MarHUTOB. MarHuTHOE 110JI€ IPOBOJAHUKA C
ToKOM. KapTuHa NTMHUI MHIYKIMY MarHUTHOTO IOJIA JUIMHHOTO IPSIMOIO IPOBOJHUKA U 3aMKHYTOT'O
KOJIBLIEBOIO IIPOBOJHMKA, KATyIIKHM ¢ TOKOM. OmbIT Opcrena. B3aumopelicTBue IPOBOJHHUKOB C
tokoM. Cuma Ammnepa, ee mMonaynb u HampaieHue. Cwiia JlopeHia, ee MOIylb W HalpaBJcHUE.
JIBH>KEHHE 3apsKEHHON YacTULbl B OJJHOPOAHOM MarHuTHoM mnose. PaGora cunsl Jlopenua. SIBnenue
ANEKTPOMAarHuTHOM MHAYKUMH. [IOTOK BeKTOpa MAarHUTHOW HHAYKUMH. ODJIEKTPOABMXKYIIas CHiia
UHIYKIMHM. 3aKOH JJIEKTpOMarHuTHoOW wuHAykuuu Papanes. BuxpeBoe 3iekTpUuecKkoe IOJIE.
DNeKTpOABMKYIasl CUjla MHIYKUUU B IPOBOJHHUKE, ABUKYIIEMCS IMOCTYNATEIbHO B OJHOPOJHOM
MarHuTHOM mnoxe. IIpaBuino Jlenna. MHAYKTHMBHOCTB. SIBiIeHME CAMOMHIYKIMH. ODJIEKTPOJIBHKYIIAS
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CHJia CaMOUHAYKIINH. 3H€pFI/I$[ MAaramMTHOI'O I10JIA KaTyIIKH C TOKOM. 3H€KTpOM3FHHTHO€ II0JIC

HpaKTI/I‘leCKI/Ie 3aHATHUA

HpaKTI/I‘ICCKI/Ie pa6OTI>IZ I/ISY‘IGHI/IG MAarauTHOI'O ITOJIA KaTyHIKU C TOKOM.
Texunaeckue yCTpOfICTBa N MPAKTUYCCKOC IMPUMCHCHHUC. IMOCTOAHHBLIC MArHuTbI, 3JICKTPOMArHUTHI,
QJICKTPOABUIATCIb, YCKOPUTCIIU 3JICMCHTAPHLIX YaCTUIl, MHAYKIIMOHHAA IICYb

JlabGopaTopHble 3aHATHS

Jlaboparopuas padota 8. MccnenoBanue AeCTBHS IIOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM
Jlaboparopnas pabota 9. M3yuenue siBICHUS SIEKTPOMAarHUTHON MHIYKITUH

Pa3gea 5. Kosie0anus v BOJTHBI

22

Tema 5.1
MexaHUUEeCKHe
15
DIICKTPOMArHUTH
bIe KOJIeOaHMs

Coaep:xanue yueOHOro MmarepuaJjia

Konebarenbnast cucrema. CBoOoaHbIE MexaHHMYecKHe KoseOaHus. [apMoHudeckue KojaeOaHus.
[Tepuon, yacrora, aMmmuinTyza u asa konedanuid. [IpykuHHBINA MasSTHUK. MaTeMaTHYECKUH MasTHUK.
VYpaBHeHHe rapMoHWYecKHX Koiebanuil. [IpeBpamieHue sHEpruM MpHU TAPMOHUYECKUX KOJeOaHMSIX.
Konebarenbubiii koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJEOaHUS B UAEAIBHOM KOJeOaTeIbHOM
KOHTYpC. Amnajorus MCKAY MCXAaHUYCCKHMMU H OJICKTPOMArHUTHBIMU KOJ€OaHHsIMU. CDOpMy.]Ia
ToMcoHa. 3aKkOH COXpaHEHMsI PHEPrHH B HJeallbHOM KojebaresbHOM KoHType. I[IpencraBiieHue o
3aTyXaroumux KOJIeOaHHIX. BI)IHY)KIIGHHI)IG MeXaHH4ecKre Koiaebanmsa. Pe3onanc. BI)IHY)KHGHHBIG
3JIeKTpOMarHuTHele Kosiebanus. [lepemennsiii Tok. CHHycOuAanbHbINA NEepeMeHHbIH TOK. MOIHOCTh
MNEpEMCHHOTO TOKa. AMHJII/ITYHHOG n HeﬁCTBYIOHIGG S3HAYCHUC CHJIbI TOKa W HAIPSAXKCHUA.
Tpancdopmarop. [IponsBosacTBo, nepegaya U NoTpedIeHUE INEKTPUUECKON SHEPriuH. DKOJOTHUECKUE
PUCKHM NPHU NPOU3BOJACTBE IEKTPUUECKOM 3Hepruu. KylbTypa HCIOJIB30BaHUS IJIEKTPOIHEPIUU B
MIOBCETHEBHOM KHU3HU

[IpakTHyecKkue 3aHATHS

IIpakTuyeckue pabotsl: MccnenoBanue 3aBUCUMOCTH IIEpUOJa MaJlblX KoJieOaHUI rpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl rpy3a. TeXHUYeCKUe YCTPOMCTBA U MPAKTHYECKOE IIPUMEHEHHE: IIEKTPUUECKUI
3BOHOK, I'€HEpaTOp NIEPEMEHHOI0 TOKA, JINHUM DJIEKTpOoIepe1ay

JlabopaTopHble 3aHATHUSA

JIa60paT0pHa51 pa60Ta 10. Hccnenoanue MEPEMCHHOI'O TOKA B ICIIU U3 ITOCJICIOBATCIIbHO
COCAMHCHHBIX KOHACHCATOPA, KATYIIKH XU PE3UCTOPA

Tema 5.2

Coaep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
OK 04
OK 05
OK 07
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MexaHndecKue
151
PIEKTPOMAarHuTH
bIC BOJTHEI

MexaHuueckue BOJIHBI, ycioBusl pacrpoctpaHenus. [lepuon. CkopocTh pacnpOoCTpaHEHHUs W AJIMHA
BonHBL. [lomepeunsie W mpozoibHbIe BOJHBL. MHTEpdepeHnns u nudpakius MEXaHWYECKHX BOJIH.
3Byk. CkopocTh 3ByKa. I'poMKoCTh 3Byka. Beicota ToHa. TemMOp 3Byka. DieKTpOMarHUTHbBIE BOJHBI.
VYcnoBus M3Iyd4eHMs] DJIEKTPOMArHUTHBIX BOJIH. B3aumHas opuenTtanus BektopoB E, B, v B
JIEKTPOMAarHuTHOM BoiHe. CBOWCTBA 3JEKTPOMAarHUTHBIX BOJIH: OTPaXXEHHE, IPEIIOMIICHUE,
nonsipuzanus, audpakuus, uHTepdepeHnus. CKOpocTh 3IEKTpOMarHUTHBIX BosH. Illkama
3JIEKTPOMArHUTHBIX BOJH. [IpuMeHeHHe 3JIeKTPOMarHuTHBIX BOJH B Te€XHUKE M ObITy. IlpuHImmb
pasnoCBA3M U TeneBUieHUs. Paaronokanys. DIeKTpOMarHUTHOE 3arpsi3HEHNUE OKPY KaroIIeH CpeJibl

HpaKTI/I‘leCKI/Ie 3aHATHUA

[IpakTuueckass pabGorta: TexHHUYECKHE YCTpOIICTBA M MPAKTUYECKOE NIPUMEHEHUE: MYy3bIKaJIbHbIC
WHCTPYMEHTBI, YJIBTPa3ByKOBas TUArHOCTUKA B TEXHUKE W MEIUIMHE, pajap, paauonpuéMHUK,
TEJICBU30p, aHTeHHA, TenedoH, CBY-neun

Tema 5.3
OnTuka

I'eomerpuueckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHeHUE CBETa B OAHOPOAHOM cpene. JIyu cBera.
Toueunsblil ucTouHuk cBeTa. OTpakeHHe cBeTa. 3aKOHbI OTpakeHUs cBeta. [locTpoenne n3obpakeHui
B IUIOCKOM 3epkaie. IIpemomieHue cBera. 3aKOHBI NpEIOMJICHUS cBeTa. AOCOIOTHBIN ITOKa3aTelb
npenomienus. IlomHoe BHyTpeHHee oTpaxeHue. IIpenenbHblid yrojl TMOJHOIO BHYTPEHHErO
orpaxkenus. lucnepcus ceera. CioxkHbIl cocTaB Oenoro ceera. [{per. CoOuparoine 1 pacCeMBaIOIINE
nvH3bl. ToHKas JmH3a. DOKYCHOE pPACCTOSIHUE M ONTHYECKas Cujla TOHKOM JMH3bL [locTpoeHne
MU300paxeHuil B cOOMparoNMX M paccerBarounx juH3axX. Dopmysna TOHKOM JWH3BL. YBeJIHYEHUE,
napaeMoe JuH30M. Ilpenmensl NPUMEHHMMOCTH T€OMETPUYECKOW ONTUKU. BonHOBas onTuka.
Nutepdepennus ceta. KorepeHTHbIe HCTOYHUKH. Y CIOBUS HAOMIOACHUSI MAKCUMYMOB U MUHUMYMOB
B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPSHTHBIX MCTOYHUKOB. Jludpakmms cBera.
JudpakimonHas pemieTka. YciaoBue HAOMIOJEHUS TJaBHBIX MAaKCUMYMOB TIpU  TaJCHUU
MOHOXPOMATHYECKOTO CBeTa Ha MUPAKIIMOHHYIO penieTKy. [Tonsipusanus cBera

HpaKTI/I‘leCKI/Ie 3aHATHUA

ITpakTuyeckue padotel: Habmonenue nucnepcun cBeta. TeXHUUECKHEe YCTPOMCTBA U IPAKTHYECKOE
pUMEHEHHE: OYKH, JIyTa, poToanmnapar, MIpOSKIIMOHHBIN anmapar, MUKPOCKOII, TEIECKOII,
BOJIOKOHHAs1 ONTHKA, JU(PPAKLUOHHAS PEeIIeTKA, MOJIIPOU, TeJIECKOI

JlabopaTopHble 3aHATHSA

Jlaboparopnas pabota 11. OnpeneneHue nokasaress MpeIOMICHHs CTEKIIa
JlaboparopHnast pabota 12. MccienoBanue cBOWCTB M300pakKeHUH B JIMH3aX

Pa3znen 6. OcHOBBI cienMAJIbHONH TEOPHUH OTHOCUTEILHOCTH

Tema 6.1

| Coaep:xanue yueOHOro Mmarepuajia

OK 01
OK 02
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OCHOBBI TEOPUH
OTHOCHTEJIBHOCT
17

['panuubl  NPUMEHHMOCTH  KJIACCUYECKOM  MexaHuku. [locTynaTel  crelMaibHOW  TEOPHH
OTHOCUTEIBbHOCTH: HHBAPUAHTHOCTh MOAYJII CKOPOCTH CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEILHOCTH
OiHmTeliHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJIJICHME BPEMEHU U COKpaIEHUE JJIMHBI.
DHeprusi M HUMITYJIbC PEISTUBUCTCKOM yacTuibl. CBSI3b MacChl C DJHEPrHE U HUMITYJIbCOM
PENSATUBUCTCKOM YaCTHUIIbI. DHEPTHUS MIOKOSI CBOOOTHON YaCTHIIBI

OK 04
OK 05
OK 07

Paznen 7. KBanroBas ¢pusuka 12
Tema 7.1 Coaep:xanue yueOHOro MmaTepuajia 4
DIIEMEHTBI ®otonsl. Dopmyna [lnanka cBs3u >HEPruu (POTOHA C €ro YaCTOTOH. DHEPrHst U MMITYIbC (POTOHA.
KBaHTOBOM Otkpeitne u uccinenoBanue Gorordpdexra. OmnbiTel A.I. CromeroBa. 3akonsl (oTodddexra.
OITUKH VYpasuenne OitHmrediHa ans (otodddexra. "Kpacnas rpanunma" dotosddekra. laBnenue cera.
Omneitel I1.H. JlebeneBa. Xumuueckoe NeHCTBUE CBETa. TE€XHUYECKHE YCTPONCTBA M IPAKTHUECKOE
npuMeHeHue: (oTorneMenT, GoToAaTYUK, COJTHEUHas OaTapesi, CBETOAMO]]

Tema 7.2 Coaep:xanue yueOHOro MmarepuaJjia 4

Crpoenne atoma | Mogens aroma Tomcona. Onbitel Pesepdopaa no paccesHuro -gacruil. Ilnanerapaas MOJENb aToMa.
[Tocrynarer bopa. M3nydenue u morjouieHue (OTOHOB MPH MEPEXoJie aToMa C OJHOTO YpPOBHS
SHEpruu Ha Apyroil. Buasl cnexktpoB. CHekTp YpOBHEW 3HepruuM aroma Bojopoaa. BoaHoBble
cBoiictBa yactull. Bomubl ne bpoing. KoprnyckynspHo-BoaHOBOM ayanu3Mm. CIIOHTaHHOE H
BBIHY)KJCHHOE U3TydeHue. Juppakuus 3JeKTPOHOB B KpUCTAUIAX. Y CTPOMCTBO M MPUHIHIT PabOTHI
nazepa. TexHUYeCKHe YCTpPOMCTBA W MPAKTUUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIA  aHAIN3
(ciekTpocKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTEP
[IpakTrueckue 3aHATH
[TpakTuyeckas pabora: HabnroneHue TMHEHYATOrO CIIEKTPa

Tema 7.3 Coaep:xanue y4eOHOro MaTepuaJia 4

ATOMHOE SIAPO

DKCIIEpUMEHTHI, J10Ka3bIBAIOIIUE CIIOKHOCTh CTpoeHus siapa. OTKpbITHE PaMOaKTUBHOCTH. ONBITHI
Pesepdopna no onpeneneHuto cocrtaBa paguoakTUBHOro u3nydeHus. ColicTBa anbga-, Oeta-, raMmMa-
u3NydyeHus. BnusiHMe paJnoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpbITHME IPOTOHA UM HEUTpOHA.
Hyknonnas mozens siapa I'eiizenOepra-MBanenko. 3apsin siapa. MaccoBoe uucio sapa. M3zoromsl.
Anbda-pacrian. DIEKTPOHHBIA W  TO3UTPOHHBIM  Oera-pacmaa. ['amMma-msmyuyenwe. 3akoH
PallMOaKTUBHOIO pacnajia. DHEprusi CBA3M HYKJIOHOB B siape. SnepHble cuibl. JledekT Maccsl sapa.
Snepubie peakuun. Jlenenue u cuntes saep. SAnepusiii peaktop. Tepmosaepusiii cuates. [Ipobnemsr n
IIEPCIIEKTUBBI SIIEPHONU DHEPreTUKHU. DKOJIOTMYECKUE ACHEKThI AICPHON YHEPreTUKHU. DJIEMEHTapHbIE
gacTulbl. OTKpbITHE MO3UTpPOHA. MeTonbl HAOMIOAEHHS W PETUCTPALUU DIIEMEHTApHBIX YaCTHIL.
@dyHameHTaIbHbIE B3auMoelcTBus. EquHcTBO hr3nueckoi KapTUHBI MUpa

IIpakTuyeckue 3aHsTHUS
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[TpakTudeckue padbotel: MccnenoBanue TpekoB 9acTuil (TI0 TOTOBBIM (hoTorpadusim).
TexHuueckue ycTpoMCTBa M INPAKTUYECKOE NPUMEHEHHUE; JO3UMETp, KaMmepa BuiibcoHa, saepHbIi
peakTop, aToMHasg OombOa

Pa3nea 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKHU

Tema 8.1
(DJIEMEHTBI
ACTPOHOMHH

1 acTpOoDHU3UKHU

Coneprxanue y4eGHOT0 MaTepuaia:

Otanbl pa3BUTUA acTpoHOMHUHU. lIpukiIagHOE M MHPOBO33PEHUYECKOE 3HAUEHHE aCTpOHOMHH. Bun
3Be3qHoro Heba. Co3Be3nus, ApKUe 3BE3[bl, IUIAHETHI, X BUAUMOE JBHKeHUe. CoslHeuHas! cucTeMa.
[Inanerst 3emuHoOi rpynnbsl. [lmanerbl-rurantel. Manble Tena CosHeuHoi cucteMbl. ConHIe,
dotochepa u armocdepa. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CONHIIA U 3BE3]. 3BE3JIbI, HX
OCHOBHBIEC XapaKTepUCTUKHU. [[narpamma 'cnekTpajbHbIM Kiacc - CBETHUMOCTH'. 3BE3/bl TJIABHOU
MIOCJIEI0BATEIBHOCTU. 3aBUCUMOCTD '"Macca - CBETUMOCTh'" ISl 3B€3/1 TJIABHOM 1OCIIEI0BATEIbHOCTH.
Buyrtpennee crpoenue 3Be31. CoBpeMEHHbIE IPEACTABICHUS O TPOUCXO0XKIEHUH U 3BoMtonnn CoHIa
U 3Be3/1. DTallbl )KU3HU 3Be3/. Mieunsblil [1yTs - Hama ["anaktuka. CnupanbHas cTpykTypa ['anakTuku,
pacrnpeneneHue 3Be3/, raza u nouid. [lonoxenue n neuxxenue ConHua B ["anaktuke. Tunsl ranakTuk.
[Tnockas u chepuueckas moacucreMsl 'amaktuku. PaguoramakTUky W KBasapbl. UepHbIe IBIPHI B
anpax ranaktuk. Beenennas. Pacumpenue Beenennoii. 3akon Xa66ma. Pazberanue ranaktuk. Teopus
Bonbmoro B3peiBa. PenmkroBoe m3mydenue. MacmrtabHas cTpykTypa BceenenHoii. MeraragakTuka.
Hepemennsie mpo6ieMbl aCTPOHOMUHU

JlabopaTopHble 3aHATHUS

Jlaboparopnas pabora 13. HabmtoieHus: HeBOOPYKEHHBIM I1a30M C HCIIOIb30BAHHEM KOMITBIOTEPHBIX
MIPWIOKECHUW JUISI ONIPENICIICHHSI TTOJI0XKEHUSI HEOeCHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro MoIyImapus U sIpKUe 3BE3/bl

OK 01
OK 02
OK 03
OK 05
OK 07

IpodeccnoHAILHO OPHEHTHPOBAHHOE COAEP:KaAHMe (CoAepKAHHe MPUKJIAIHOT0 MOXYJIs ) *
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OK, IIK

IIpomexyrounas arrecraums (OK3aMeH)

Bcero:
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3. YcaoBus peaju3anuu MPOrpamMMbl 001eo0pa3oBaTeIbHOIM
AUCHUIIMHBI

3.1 TpeOoBaHusi K MHHUMAJBHOMY MATEPHAJIbHO-TEXHHUYECKOMY
o0ecrneyeHn o
B cootBerctBun ¢ tpedoBanusmu OPI'OC COO k MarepuanibHO-TEXHUYECKOMY
oOecreyeHn0 y4eOHOro mporecca 0a3oBblil ypoOBEHb Kypca (PU3MKH HAa YPOBHE
cpenHero oo1mero o0pa3oBaHus JODKEH U3yUaThCsl B YCIOBUAX KabuHeTa (Qpu3uku
WM B YCJIOBHUSIX UHTETPUPOBAHHOIO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO
nmukiaa. B kaOubHere Qu3uku AOMKHO OBITH HEOOXOAMMOE JIabOpaTOPHOE
obopymoBaHWEe IS BBIMIOJHEHUS YKa3aHHBIX B IporpamMme 1o  (GU3HKe
MPAKTUYECKUX PabOT U JAEMOHCTpPAllMOHHOE 00OpyAoBaHHUE. J[eMOHCTpaIllMOHHOE
obopynoBanue ¢GOPMHPYETCS B COOTBETCTBHHM C TPHHIIUIIOM MHHHUMAIBHOU
JIOCTAaTOYHOCTH U OOECIEYMBAET MOCTAHOBKY MEPEYUCICHHBIX B MpOTpaMMe IO
bu3MKe KITIOYEBBIX JEMOHCTpPALUA JUIsI WCCICAOBAHUS HM3ydaeMbIX SBJICHUU U
MPOIIECCOB, SMITMPUYECKUX H (YHIAMCHTAIBHBIX 3aKOHOB, WX TEXHHUYCCKHUX
npuMmeHeHul. JlaboparopHoe 00opynoBaHuEe NSl 1a0OPATOPHBIX U MPAKTHUYECKHUX
pabot dopmupyeTcs B BHJIE TEMaTHYECKHUX KOMIUIEKTOB M OOECIEUMBAETCS B
pacuére OJHOTO KOMIUIEKTa Ha JIBYX oOydarommxcs. TemMaThuueckue KOMILICKTHI
7a060paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUN AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX JabOpaTOpuid.
O6opynoBanue yueOHOro KaOuHeTa:
- IOCA/I0YHBIE MECTa M0 KOJMYECTBY O0YUarOIINXCS;
- pabouee MecTo MpenoJaBaTeis;
- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;
- 3aJIaHUs JJIs1 TPOBEPOYHBIX padoT;
- mpo(peccroHaIbHO OPUEHTUPOBAHHBIEC 3aaHMS;
- MaTepuasbl YK3aMeHa.

TexHudeckue cpeacTBa 0OyUeHHS:

23



- IEPCOHAIbHBIA KOMITBIOTED € JIUIEH3MOHHBIM MPOTPAMMHBIM 00ECTICUCHHEM;

- IPOEKTOP C IKPAHOM.

- 3anbl (OuONIMOTEKAa, YWTAJIBHBIM 3al1 C BBIXOJIOM B HH(OPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHYIO CeTh VIHTEepHET)

[TpumepHbIi TepedeHb IEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO 000PY0BaAHUS:

1. [Mudposas naboparopus o GuU3MKe 71 NPenoiaBaTes;
2. [Mudposas maboparopust o pusnke 1151 00yJarOIIETOC;
3. Becbl TexHMUECKHE C pa3HOBECAMU;

4. Komrmekt a1 1abopaToOpHOTO NPAKTUKYMa IO ONTHKE;

3. Kommekt a1t 1abopaTOpHOTO MPAKTUKYMA IO MEXAHUKE;

6. Kommnekr myisg mabopaTropHOro MpakTHUKymMa [0 MOJEKYJISIPHOU

(1)I/I3I/IK€ U TCPMOANHAMUKH

7. Komrmutekt nms mabGopaTopHOro MpakTHKyMa IO DJIEKTPUYECTBY (C
TE€HEPATOPOM);
8. KoMmmuiekT asis u3ydeHus: BO30OHOBISIEMBIX HMCTOYHUKOB JHEPTUU

(CoTHE4YHOM, BETPOBOM DHEPruM, OMO-, MEXAHMUYECKOW M TEPMODIICKTPUUECKOU

SHEPIreTUKM);
9. AmnepmeTtp 1a60paTOpHBIN;
10. BonbrmeTp nabopaTopHBbIii;
11. Komnopumerp ¢ HabopoM KaTOpUMETPUICCKUX TEIT;
12. TepmomeTp 1ab0opaTOpPHBIN;
13. KoMmmuiekt s W3ydyeHHsT OCHOB MEXAaHUKH, IMHEBMATHKA H

BO300HOBI/IIEMBIX HCTOYHHUKOB OHCPI'UH,

14. bapomerp-anepoupn;

15. biiok nutaHus peryampyemslii;

16. Be0-kamepa Ha NOJBUKHOM IITATUBE;

17. Buneokamepa 11t paboThl ¢ ONTUYECKUMHU TPUOOpaMU;
18. ['enepartop 3ByKOBOI;

19. ['urpometp (ncuxpomerp);

20. ['py3 HaOOPHBIIL;
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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.
SBJICHUSIM;
46.
47.
48.
49.

JlnHaMmoMeTp J€MOHCTPAIlMOHHBIH;

KoMIuiekT mocyibl AEMOHCTPAIMOHHOMN C MPUHAJIC)KHOCTSIMU;
MaHOoMeTp KUAKOCTHOM J€MOHCTPAIlMOHHBIN;

Mertp AEMOHCTPALOHHBIN;

MuKkpocKon AEMOHCTPALMOHHBIMN;

Hacoc Bakyymubiii KoMoBCKOrO;

CTONMK MOABEMHBIM;

[[ITaTuB AEMOHCTPAIMOHHBIN (PU3UUCCKUI;

DJIEKTPOIUIATKA;

Habop eMOHCTpallMOHHBIN 110 MEXaHUYECKUM SIBIICHUSIM;
Habop neMoHCTpaIimoHHBIHN 110 JUHAMHUKE BPaIllaTeIbHOTO JIBUKEHUS,
Habop neMOHCTpaliMOHHBIN 110 MEXaHUYECKUM KOJICOaHUsIM;
Habop neMoHCTpaimoOHHBIN BOJHOBBIX SIBJICHUH;

Benepko Apxumena;

Mastauk MakcBennia;

Hab6op ten paBHOro 00BbeMa;

HaGop ten paBHOM Macchl;

[Tpubop mst eMOHCTpaIuy aTMOC(PEPHOTO JaBICHUS;
[Tpu3Ma, HAKJIOHSIOIIASCS C OTBECOM;

Ppryar neMoHCTpallMOHHBIM;

Cocyasl cooOIaronmecs;

CrakaH OTJIMBHOW JIEMOHCTPAIlMOHHBIH;

Tpy6xa HproToHa;

[ap ITackans;

Habop neMoHCTpaumoOHHBIA IO MOJIEKYJIAPHON (PU3MKE U TEIIOBBIM

Habop neMOHCTpaIlMOHHBIN 110 Ta30BBIM 3aKOHAM;
Habop xanuiisipos;
TpyOka jist IeMOHCTPAIIMKY KOHBEKIIUU B KUKOCTH;

[{nmrHIpBI CBUHLIOBBIE CO CTPYIOM;
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50. [ITap ¢ konpLOM;

51. BBICOKOBOJIBTHBIN HCTOYHHK;

52. ['eneparop Ban-ne-I'paada;

53. Jlozumerp;

54. KaMepTOHBI Ha pE30HAHCHBIX AIIUKAX;

55. Komrmuiekt mnpuOOpoB W NPUHAIICKHOCTEH I JEMOHCTpAlUM
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH;

56. Komrmuiekt mnpuOGOpoB s HM3y4YEHUS NPHHIUMIIOB pagdonpueMa

U paguorepenayy;

57. Komruiext npoBooB;

58. Marsut 1yrooopasHblii;

59. Maraut nosnocoBoi AEMOHCTPAIMOHHBIT;

60. Marmuna snexkrpodopHas;

61. MasTHHK 3IEKTPOCTaTUYECKNUN;

62. Habop 1o n3yyeHnto MarHuTHOTO NOJIs 3eMIIH;

63. Habop neMoHCTpalimOHHBII 110 MATHUTHOMY TIOJIIO KOJIBLIEBBIX TOKOB;
64. Habop neMoHCTpalmoHHbIN 1O MOIYIPOBOIHUKAM;

65. Habop neMoHCTpalMOHHBIH 1O MOCTOSSHHOMY TOKY;

66. Ha6op neMoHCTpaiMoHHBIH 110 3JEKTPUUECKOMY TOKY B BaKYyME;
67. Habop neMOHCTpallMOHHBIN 10 JIEKTPOAMHAMUKE;

68. Habop 1151 neMoHCTpanu MarHUTHBIX MOJIEH;

69. Habop s neMoHCcTpanum 31eKTPUYECKUX TTOJIEH;

70. Tparcdopmarop ydaeOHBII;
71. [Tanoyka cTeKJISTHHAS;
72. [Tayrouka >00HUTOBAS;

73. [Tpu6Gop Jlenna;

74. Crtpesiki MarHuTHBIC HA IITATUBAX;
75. CynTaH 3J€KTPOCTaTHYECKUI;

76. [IITaTrBBI U30AUPYIOLLIHKE;

77. DNEeKTPOMAarHuT pa3oopHBIN;
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78. HaGop nemMoHCTpalinoOHHBIH 110 TeOMETPUIECKOM ONTHKE;

79. Habop neMOoHCTpallMiOHHBIN 110 BOJTHOBOU ONTHUKE;

80. CreKTpocKoIl ABYXTPYOHBIH;

81. Habop cniekTpanbHbIX TPYOOK C HICTOYHHUKOM IMUTAHMUS;

82. YcranoBka i uzydenus pororddexra;

83. HaGop nemoHcTpaninonHsiil no nocrosiHuou [lnanka;

&4. KoMmnekT HarasaaHeIX HOCOOMH IS HOCTOSHHOTO MCIOIL30BaHNUS;
85. Komrekt moptpeToB 1151 opopMiIeHUS] KaOUHETa;

86. KoMmiekT 1eMOHCTpaliMOHHBIX Y4eOHBIX TaOIHII.

[IpumepHBII [IEpEYECHb JIEMOHCTPALIMOHHOT O u 71a60paTOpPHOTO
000pyI0BaHUsI HOCUT PEKOMEHIATENbHBIN XapakTep.

[Ipn Hanmuuuu HEOOXOAUMOTO OOOpYAOBaHUS 3aHATUS 1O (U3HKE B
HEKOTOPBIX CJIy4asiX MOTYT IPOBOJUTHCS B HMEIOMIMXCS B 00pa3oBaTebHOU
OpraHu3alMKi MACTEPCKUX WU J1a00OpaTOPHUsIX.

3.2 UndopMmannoHHoe odecnieueHrue 00ydeHust

JUiss  peanMzanuu  NMPOTPaMMbl  JTUCUUIUIMHBI ~ OMONMOTEUHBIA  GOHA
0o0pa30BaTeNbHON OpPraHMU3AlMK JIOJDKEH WUMETh TEYaTHbIE H/WINA SJICKTPOHHBIC
y49eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HUMH y4eOHBIE Mmocoows (Tpu
HAJIM4YMK), JOMYIICHHbIE K HMCIOJb30BaHUIO MPHU pealn3alii o0pa3oBaTeIbHBIX
IporpaMM CpeaHero mpoecCHOHATBLHOTO 00pa3oBaHMWs, peaTu3yeMblX Ha 0ase
OCHOBHOT0 00I1eEr0 00pasoBaHms®.

[Ipu peanuzanmu NOpOrpaMMbl JUCHMIUIMHBI BO3MOXKHO HCHOJb30BAHHE
AIIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB, JAOMYIIEHHBIX K MCIOIB30BAHUIO TPU

peaIn3alnn O6paBOBaT€HBHBIX nporpamMmm CpCIaHero O6HI€FO O6pa3OBaHI/IH5.

4 Ilpuka3 MuHHKcTEpCcTBa IpocBemenns Poccuniickoii ®@emepanun ot 5 HosA6pa 2024 . N 769 «O6 yTBepKIeHUH
(enepasbHOTO  TepedHs] Y4EOHHKOB, JONMYIIEHHBIX K HCHOJNB30BAHUIO TPH  PEATH3alUN  HWMEOLIUX
TOCYAapCTBEHHYIO aKKPEAUTALNIO 00pa30BaTeNbHBIX IPOrPaMM HaYaIbHOTO OOIIETO, OCHOBHOTO OOIIETO, CPETHETO
obmero o0pa3oBaHHs OPTraHHU3AIMSIMH, OCYIIECTBISIOIINMH 00pa30BATEIbHYIO JESITEIFHOCT, W yCTAaHOBICHUHU
MpeJeIbHOTO CPOKa MCIIOJIb30BAaHHS HCKIIIOYEHHBIX y4eOHUKOB M pa3pabOTaHHBIX B KOMILIEKTE ¢ HUMH y4eOHBIX
noco6uii» (B akTyanpHo# penakunu). Ccbliika Ha yKa3aHHBIN NpHKa3 akTyaiabHa Ha 20.02.2025 r.

5 Ipuka3 MunucrepcTBa npoceemmenus Poceuiickoit ®enepannu ot 18 mronst 2024 r. N 499 "O6 yrBepkaeHun
(enepanbHOrO TepeyHsl JIIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCOB, JOMYIIEHHBIX K HCIIOJNB30BAHUIO MPU
pealu3alu HMMEIIUX TOCYIapCTBEHHYIO aKKpeOUTalUIo 00pa3oBaTeNbHBIX MPOrpaMM HadaldbHOTO OOIIero,
OCHOBHOT'O OOIIEro, cpeaHero odmero oopa3oBaHuA» (B akTyanbHOH penakuuu). CchUIKa Ha yKa3aHHBIH MpHUKa3
akTyaspHa Ha 20.02.2025 r.
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4. KOHTpoJib M OLEHKA Ppe3yJbTATOB OCBOCHHS 0011e00pa3oBaTeIbHOM

JTUCHUILINHBI

Kontpoibr u omeHka pe3yJbTaTOB OCBOCHHUSI 00111€00pa3oBaTeIbHON

AUCHUIUIMHBI PACKPBIBAIOTCA YCPC3 AUCHUIIIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHBLIC

Ha (opmMupoBaHHE OONMX U MPO(EeCCHOHATBHBIX KOMIIETCHIIMM MO pasjieiaM U

TCMaM COACPKAHUA y‘l€6HOF O MaTcpuajia.

Koa n HaumeHoBaHme
dopMupyeMbIX KOMIIETEHIIM

Paznen/Tema

Tun oueHoYHbIX
MepOonpUATHIA

OK 01. BeiOupats criocoObl penieHus]
3agay npoeCCUOHATIBHOM]
NesITeIIbHOCTH NPUMEHUTEITHHO
K Pa3JIMYHBIM KOHTEKCTaM

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

Pasgen4. Temsr 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2., 5.3.

Pazpnen 6. Tema 6.1

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

ITo/c®

OK 02. Mcnonbs30BaTh COBPEMEHHBIE]
Cpe/CTBa MOUCKA, aHAIM3a

Y MHTEpIIpeTaiy nHpopmManuu

M WHPOPMAIMOHHBIE  TEXHOJIOTUH]
st BBITTOJTHEHHS 3aay|
npodeccHoHaIbHOM A TEILHOCTH

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

Pasgen4. Temsr 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2., 5.3.

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

ITo/c

OK 03.
U peaJu30BbIBAThH
npodeccuoHaIbHOE U JIMYHOCTHOE

[InanupoBath
COOCTBEHHOE

Paszmen 1. Tema 1.1

Pasgen 3. Temsr 3.1., 3.2., 3.3.

Pazgen 4. Temer 4.1.,4.2.,4.3

B3aMMOJIENCTBOBATh U
B KOJUIEKTUBE U KOMAH/E

pabortatb

pasButhe,  TpennpuHuMaTenbckyto| Pazgen 8 Tema 8.1
NeITeIIbHOCTD

B podeCCuOHAITBHON chepe,

MCIIOJIb30BaTh 3HAHUS

0 TpaBOBOW W (PMHAHCOBOM]

rPaMOTHOCTH B Pa3IUYHBIX

PKM3HEHHBIX CUTYaIHIX

OK 04. OddextuBHO| Pazmen 2. Temsr 2.1.,2.2., 2.3.

Pazgen 3. Temsr 3.1.,3.2., 3.3.

Pasngen 4. Temsr 4.1.,4.2.,4.3

Pasgen 5. Temsr 5.1.,5.2.,5.3.

Pa3nen 6 Tema 6.1
Pasgen 7. Temnr 7.1, 7.2, 7.3

OK 05.

Ocy1ecTBIATh  YCTHYIO

Pazpnen 1.

YCTHBII 01poc;
(POHTATEHBIAOIIPOC;
HaOJIroIeH1E

3a BBITIOJTHEHHEM
nmabopaTopHBIX PadoT;
[IpaKTUYECKHE pPabOTH]
(pemienue
KaueCTBEHHBIX

U PacUYETHBIX 3a/1a4);
TECTUPOBAHUE;
pelieHue Kerc-3aaay;
BBITIOJIHEHUE 33JIaHUM|
IIPOMEKYTOYHOU
aTTecTaluu
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14 IMUCbMCHHYIO KOMMYHUKAIIUIO
Ha rocyJ1apCTBEHHOM A3BIKE
Poccuniickoit ®denepauuu ¢ y4eTOM
0coOeHHOCTeH COLIMAJIBHOTO
U KYJIbTYPHOIO KOHTEKCTa

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

Pazngen 4. Temer 4.1.,4.2.,4.3

Pasgen 5. Temsr 5.1.,5.2.,5.3.

Pa3zen 6. Tema 6.1
Pasgen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

OK 07. CopnelicTBOBaTh COXpPaHEHUIO|
OKpYy>Karoleun cpenbl,
pecypcocOepexeHHIo, MPUMEHSTh
BHaHMS OO0 W3MEHEHMH KJIMMATa,
[IPUHLINIIBI OepeKITMBOTO
MPOU3BOJICTBA, 3¢ (heKTHBHO
NEeCTBOBATH B Ype3BbIYANHBIX|
CUTYaIUAX

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

Pasgen4. Temsr 4.1.,4.2.,4.3

Pasgen 5. Temsr 5.1.,5.2.,5.3.

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