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Pabouas nporpamma ydeOHo#l nucumminabl OJ[.11 «®U3UKA» pa3paborana Ha
OCHOBE:

- 3akoHa P® ot 29 nekabps 2012 r. Ne 273-®3 «O0 obOpazoBanuu B Poccuiickoi
denepaunmny;

-  @enepa’dbHOr0  TOCYAApCTBEHHOIO  00pa30BaTENIbHOIO  CTaHAapTa IO
cnennanbHocTi CIIO 21.02.20 IlpuknagHas reonesus, YTBEPKICHHOTO IPUKA30M
MunucrepcerBa npocsenieHus Pocecuiickoin @enepannu ot 26.07.2022 1. Ne 617;

- @enepanabHOrO rOCYAapCTBEHHOr0 00pa30BaTENbHOIO CTAHAAPTA CPEIHETO OOIIEro
o0pa3oBaHus YTBEP)KICHHOIO IMpUKa3oM MuHUCTEpcTBa 0O0pa3oBaHUsl W HAYKHU
Poccuiickoit @eaeparuu ot 17 masg 2012 r. Ne 413;

- IIpukaza MunucrtepctBa npocseumenuss PO ot 12 asrycra 2022 r. Ne 732 «O
BHECEHMU W3MEHEHUH B (QeaepaibHblii TOCYyAapCTBEHHbIM 00pa30BaTEIbHBIM
CTaHJApT CPeHEro o0IIero oopa3zoBaHusl, yTBEPKICHHbIN NMpUKazoM MuHHUCTEPCTBA
oOpazoBanus u Hayku Poccutickoit @eaeparuu ot 17 mas 2012 r. Ne 413»;

- [Ipukaza MunucrtepctBa npocsemenuss Poccniickoit @enepanum ot 24.08.2022 Ne
762 «O6 ytBepxkaenuu [lopsinka opraHuzany U OCYIIECTBICHUS 00pa3oBaTEIbHON
JESTENBHOCTH MO 00pa3oBaTEIbHBIM IpOrpaMMaM CpeaHero mnpodecCruoHaNIbHOIO
00pa3oBaHUs;

-+ [Ipukaza MunuctepctBa npocseuieHuss Poccun ot Ne 371 ot 18 mas 2023 rona
«O0 yTBepxkaeHun (QeaepanbHOM 00pa30BaTEIbHON MPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHUs;

- IPUMEPHOI paboueil mporpaMMmbl 00111€00pa30BaTEIbHON AUCIUILIMHBL « DU3HKa»
(6a30BbIif  ypoOBeHb) 1M TIPO(ECCHOHANBHBIX 00PAa30BATENbHBIX OpraHU3aLHi
(omoOpeno Ha 3acemanuu Ilemarormueckoro cosera @OI'BOY JIIIO HPIIO
npoTokoiaoM Ne6/2025 ot «18» ampens 2025 roxa).

Opranuzatop-pazpadotunk: @PI'BOY BO Anraiickuii [AY
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1. OBLIASI XAPAKTEPUCTUKA PABOYEN MPOIPAMMBI YYUEBHOM
JANCHUIIJINHBI

1.1 ObaacTb npuMeHeHus: padoueil NporpaMMsl

PabGouas mporpamma yue6Hoit nucuuruinHbl OJ[.11 «®Dusuka» SBISETCS YaCThIO
OCHOBHOM 00pa3oBaTeNbHOM NPOrpaMMbl B paMKax IOJTOTOBKM CHEHUATMCTOB
cpennero 3BeHa no crneuuanbHocT CIIO 21.02.20 IlpuknanHas reope3us Ha 6asze
OCHOBHOT0 00111eT0 00pa30BaHUsI.

1.2 MecTo y4eOHOM IMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMbI:
VYuebnas nucuumuinda OJ1.11 «®uszukay BXOAUT B 0011€00pa30BaATEIbHBIA UK U
ABJIAETCS 00sA3aTeNIbHBIM 0a30BbIM MPEAMETOM U3 0053aTeNbHON MpeIMEeTHOU
obnactu «EctecTBeHHO-HayuHble ipeameTsy GI'OC COO.

1.3. Heaun u 3agauM y4eOHOH MAUCUMILUIMHBI, TPeOOBAHUS K Ppe3yJibTaTaMm
OCBOEHMS TUCIHUTINHBI:

Ieabto paboueii MporpaMMmsl SIBISETCS:

— OCBOCHHE o0y4aromuMucs coaepxanus yueoHou aucruruabl OJ1.11 «Duszukay
B cooTBeTCcTBHUM C TpeboBanusiMu GI'OC cpeanero odiiero oopa3oBaHus;

- (hopmupoBaHUe HMHTEpeca M CTpEeMJICHUS OOYyYaIOIIMXCA K HAYYHOMY H3YYEHHIO
IPUPO/IbI, Pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;

- pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOAE MO3HaHus W (HOPMHUPOBAHHE
MCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

- (dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS Kak pe3yJibTara M3y4eHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

- (GopMHpOBaHUE YMEHHI OOBSCHATH SBJICHHUS C HCIOJIb30BaHUEM (HUIUUECKUX
3HAaHUM U Hay4YHBIX JOKa3aTEIbCTB;

- (QopmupoBaHue TpENCTaBICHUA O poiau (UUKU [ Pa3BUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

OcBoeHne Kypca AUCUUILIMHBI «Du3MKa» MpEeAnoyiaraeT peuieHue CIeAyIOIUX
3ajgav:

- TpUOOpETeHUE CHUCTEMBbl 3HAHUK 00 OOmMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOPUSIX, BKJIIOYAst MEXaHUKY, MOJIEKYJISIPHYIO busuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

- (opmupoBaHHE€ YMEHUW TPUMEHSITh TEOPETHUYECKUE 3HAHUSA [JIs1 OOBSCHEHUSA
duznueckux SBICHUW B TPHUPOAEC U [JII TPUHATHS TMPAKTHUYECKUX DEIICHUHA B
MOBCEIHEBHOM KU3HU;

- OCBOCHHE CTIIOCOOOB pEIICHUs Pa3IUYHBIX 3a7ad C SBHO 3aJaHHOW (u3nueckon
MOJIETIbIO, 3a/iay, IOAPa3yMEBAIOIIMX CAMOCTOSITEIbHOE CO3/JaHue (U3NYECKOM
MOJIEIH, COOTBETCTBYIOLIEH YCIOBUSM 3a]1a4H;

- MOHUMaHue (QU3UIECKUX OCHOB U MPHUHITUIIOB JCHCTBUS TEXHHUUYECKUX YCTPOWCTB
Y TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

- OBJIAJICHUE METOJIAMH CaMOCTOATENBHOTO IUJIAHUPOBAHUS U  MPOBEICHUS
¢u3nUecknX OKCIEPUMEHTOB, aHaIM3a W  HWHTEpHIpeTanud  HWHPOPMAINH,
OIpPEJENIEHMS] TOCTOBEPHOCTHU MTOJIYYEHHOT'O pe3yJIbTaTa;

- CO3[laHME€ YCJIOBHM JUIi pa3BUTHUA YMEHHH MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPUYECKOM JESATEIbHOCTH.



Oco0eHHOCTh (POPMUPOBAHUSL COBOKYNMHOCTU 3a7ad M3y4YeHHUs (PU3UKH s
CUCTEMBI ~ cpeAdHero  npodeccMoHaabHOTO  O0pa3oBaHMsA  3aKIIOYAETCAd B
HEOOXOIMMOCTH pean3aluu Npo(ecCHOHAIbHON HaNpaBICHHOCTU pPEIIaeMbIX
3a/1a4, yu€Ta 0coOeHHOCTEN chephl AeATeNbHOCTH OyAyIIUX CIEIUATUCTOB.

B pe3ynbTaTte 0OCBOEHUS JUCUHUILUIMHBI 00YUYAIOIUICS JOJIKEH 3HATH:

- CMBIC]I TOHATHH: (pU3Myeckoe sBICHHE, TUIOTe3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aUMMOJIEUCTBHE, JIEKTPOMArHUTHOE MOJe, BOJHA, (DOTOH, aTOM, aTOMHOE SApO,
MOHU3UPYIOIINE U3TYyUEHUS;

- CMbICI (DU3MYECKUX BEJIUYUH: CKOPOCTb, YCKOPEHHME, Macca, CHJId, HUMIIYJIbC,
paboTra, MeXaHWYeCKas HPHEPrus, BHYTPEHHSs] SHEPrus, aOCOJIOTHAs TeMIeparypa,
CpelHssl KHWHETWYeCcKas »dHEpPrusi YacTHIl BeIlleCTBAa, KOJUYECTBO TEIUIOTHI,
JJIEMEHTAPHBIN YIEKTPUUECKUH 3apsif;

- CMBICJT (PU3WYECKUX 3aKOHOB KIJIACCUYECKOW MEXaHUKH, BCEMHUPHOTO TATOTEHUS,
COXpPAHEHUS] HHEPruu, HUMIYJIbCa M BJIEKTPUUYECKOTO 3apsja, TEPMOJUHAMUKH,
ANEKTPOMArHUTHOM UHIYKIMH, poTodPdeKTa;

- BKJIaJl POCCUMCKUX U 3apyOEKHBIX YUEHBIX, OKa3aBIIMX HauOOJbIlIee BIUSIHUE Ha
pa3BuUTHE PU3KKH;

B pe3ynbTaTte 0cBOEHUS TUCHUTUIMHBI 00YYaIOUTUICS JOJIKEH YMeTh:

- IPOBOJIUTH HAOJIOICHMUS], TNIAHUPOBATH U BBIMOIHATH IKCIIEPUMEHTHI,

- BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIENH,

- MPUMEHATh MOJIyYCHHbIC 3HAHMS MO (U3UKE Uil OOBSICHEHUS PazHOOOpa3HbIX
(u3nyecKuXx sSBJICHUI U CBOICTB BEILIECTB;

- IPAKTUYECKU UCIOJIb30BaTh (PU3NYECKUE 3HAHUS;

- OLICHUBAThH JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH UH(OpMaIIHH;

- HCIIOJIb30BaTh MPUOOPETEHHbIEC 3HAHMUA M YMEHHUS IS PEIEHUs NMPaKTUYECKUX
3aja4 TIOBCEJHEBHOW >KMU3HM, oOecrieueHusi 0e30macHOCTH COOCTBEHHOW >KM3HH,
PaLMOHAIIBHOTO ITPUPOAOIIOIB30BAHNS U OXPaHbl OKPYXKAIOLIEH CPEIbI;

- ONUCBIBATh U OOBACHATH (PU3MYECKHE SIBJICHMSI M CBOMCTBA TEJ: CBOMCTBA ra3os,
KUJKOCTEM M TBEPABIX TEN; 3JIEKTPOMAarHUTHYH HWHAYKIHUIO, PACIPOCTPAHECHHE
AJIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; M3JIYYEHHE U IOIJIOIICHHE
cBeta atoMoM; GoTodrdekT;

- OTVINYATh TMIOTE3bl OT HAYYHBIX TEOPUIL;

- JIeJaTh BBIBOJbI HA OCHOBE HKCIIEPUMEHTAIBHBIX JIAHHBIX;

- TOPUBOAUTH MPHUMEPHI, IOKA3bIBAIOUINE, YTO: HAOIIONEHUS M SKCIEPUMEHT
ABJIAFOTCSI OCHOBOM /IS BBIIABM)KEHMSI TMIIOTE€3 M TEOPHi, MO3BOJISIIOT MPOBEPUTH
UCTUHHOCTh TEOPETHUYECKUX BBIBOJOB; (U3MUECKas TEOpUs JaeT BO3MOKHOCTb
OOBSICHATH U3BECTHBIC SIBJICHUS MPUPOJBI U HaydHbIe (DAKThI, MPEICKA3bIBATh €IIIe
HEU3BECTHBIE SBIICHHUS;

- TPUBOAUTH TMPUMEPHI MPAKTUUYECKOTO HCMOIb30BaHUS (HU3MUECKUX 3HAHUM:
3aKOHOB MEXAaHWKH, TEPMOJAMHAMUKA U 3JIEKTPOJUHAMUKHM B JHEPrETHUKE;
pa3IMYHBIX BUJOB J3JEKTPOMArHUTHBIX W3JIYyYEHUW JUIsI pa3BUTUS DPAIAUO U
TEJICKOMMYHHKAIIMNA, KBAaHTOBOW (M3WKH B CO3JaHUU SIICPHON DHEPIreTHKH,
J1a3€poB;



- BOCIIPUHHMATh M HAa OCHOBE MOJYyYEHHBIX 3HAHUU CAMOCTOATEIBHO OLIEHUBATH
uHpopmamuio, coxaepxamyrocs B cooOmeHusix CMMUM, HWurepHere, Hay4dHO-
MOMYJSIPHBIX CTaThSX.
- IPUMEHATH MOJyUYEHHBIC 3HAHUSA [Tl peIIeHUs (PU3MUECKUX 3a7ad;
- OMIpEIeNATh XapakTep Gu3ndYeckoro mpoiecca no rpaduky, radnuue, popmyne®;
- W3MEpATh psAl (HU3MUECKUX BEJIMYWH, MPEACTaBIsIs pe3ydbTaThl M3MEpPEHUH C
Y4E€TOM UX ITOI'PEIIHOCTEN.

OcBoenne conmepxanust yueOHod  gucuumiuabel  OJ[.11  «Duzuka
o0ecreyuBaeT JOCTUKEHUE 00yUYaIOIUMUCS CIEAYIOINX pe3yabmamaos:

Ilianupyemblie pe3yjbTaThbl 0CBOEHHUsI 001Ie00Pa30BaATEIbHON AUCUMILIMHBI B
coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:

Koa un
HAUMeHOBaHHe I[lnanupyemblie pe3yJbTaThl OCBOCHUSI TUCIHIIIMHBI
(popmupyembIx Oo0mmue JucuunIMHapHble
KOMIIEeTeHIM i
OK 01. B yactu TpyaoBoro - [1P61 copmupoBars
Bri6upats BOCIIMTAHUS: MIPEJCTABIICHUS O POJIU U MECTE
CHOCOObI - JIP27 TOTOBHOCTB K TPYAY, (GU3MKN U aCTPOHOMHUH B
pelIeHus 3aaa4 OCO3HaHUE LIEHHOCTHU COBPEMEHHOUN Hay4YHOU KapTUHE
npodeccuoHaIbH MacTepCTBa, TPYI0JIIO0HE; MHpPa, O CHCTEMOOOpa3yIOIIeH POIH
OH e TETbHOCTH - JIP28 TOTOBHOCTB K aKTUBHOW | (PU3MKHU B PA3BUTHH €CTECTBEHHBIX
MIPUMEHUTETHHO JEeSITeIbHOCTH TEXHOJIOTUYECKON | HayK, TEXHHUKU U COBPEMEHHBIX
K pa3JIM4YHbIM Y COLIMATIbHOM HAMPABIEHHOCTH, = TEXHOJIOTUH, O BKJIaJ€ POCCUNUCKHUX U
KOHTEKCTaM CrOCOOHOCTH MHUITUUPOBATH, 3apyO0eKHBIX YUCHBIX-(U3HKOB B
[JIAHUPOBATh U CAMOCTOATENBHO | Pa3BUTHUE HAYKU; TIOHUMaHUE
BBITIOJIHATH TaKyko buznyecKon CyIHOCTH
NeSITeNIbHOCTD; HaAOII0NaeMBIX SIBICHUM MUKPOMHUPA,
- JIP29 unTepec K pa3indyHbIM MaKpoMHpa U MeraMmupa; NoHUMaHue
cdepam npodeccuoHaIbHON POJIM aCTPOHOMUH B MPAKTUYECKOMN
JEeSITeNIbHOCTH, JEeSITeNIbHOCTHU YeJIOBEeKa U

OBJIaI[eHI/Ie YHUBEPCAJIBbHBIMHU ,I[aJIBH@fIH.IGM HAYYHO-TCXHHYCCKOM
y‘—lCﬁHLIMI/I Mno3HaBaTe¢JIbHBIMM | PA3BUTHH, POJIN (bI/ISI/IKI/I B

JeliCTBUSIMU . (bopMHpPOBaHUU KPYro3opa u

a) 0a30BbBIE JIOrHYECKHE (GYHKIMOHATBHON TPAMOTHOCTH
JelicTBUA. YeJIOBEKa JIJIsl PEIICHHS

- MP5 camocTosTensHO MPAKTUYECKUX 33/1a4;
(hopMynupoOBaTh U - [TP67 copmupoBats ymeHuUs
aKTyalIn3upOBaTh NPOOIEMY, peniaTh pacyeTHhIC 3a7a91 C SIBHO
paccMaTpHUBaTh €€ BCECTOPOHHE; = 3aJaHHON (PM3UYECKO MOJIEIbIO,

- MP6 ycranaBnuBath UCIOJIB3YS (PU3NYECKUE 3aKOHBI U
CYIIECTBEHHBIN MPU3HAK WIIH MIPUHIIMIIBI; HA OCHOBE aHAIH3a
OCHOBAaHUS Il CPABHEHHSI, YCIIOBUS 3a]1a4M BHIOMPATH
KJIaccuGUKaIi 1 0000IIeHNUS; (bU3NYECKYIO MOJIENb, BEIACTSATh

- MP7 onpenensts nienu dbuznyeckue BeMMIUHBI U HOPMYIIBI,
JIeATEeIIbHOCTH, 3a/1aBaTh HEO0OXOUMBIE IS €€ pelIeHUs,
napaMeTpsl U KPUTEPUHU UX MPOBOJNTH PACUEThl U OIICHUBATH
JIOCTYDKCHHS; PEATbHOCTh MOTYYEHHOTO 3HAYCHHUS

- MP8 BbIABIATH (bu3nUecKoil BEIMUNHBI; peIIaTh



3aKOHOMEPHOCTHU U
MPOTUBOPEUUS B
paccMaTpuBaEMbIX SIBJICHUSX;

- MP9 BHOCUTB KOPPEKTHBHI B
JeSITeIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJbTATOB
1[eJIsIM, OLICHUBATh PUCKHU
MMOCJICJICTBUM JEeITEIbHOCTH,

- MP10 pa3BuBaTh KpeaTuBHOE
MBIIJICHUE TIPU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3zoBBIE
HCCIIeI0BATEIbCKHIE
nefcTBUSA:

- MP11 BnameTh HaBBLIKAMH
y4eOHO-UCCIIeI0BATENECKON U
MPOEKTHOM ACSATEIbHOCTH,
HaBBIKAMU Pa3pEIICHUS
npooieM;

- MP16 BBIABIATH IPUYHUHHO-
CJICICTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh THTIOTE3Y €€
peleHus, HaXOIUTh apTYMEHTBI
JUTS TOKa3aTeIbCTBA CBOMX
YTBEPKIECHUM, 3a/1aBaTh
napameTpsl U KpUTEpUu
pelIeHus;

- MP17 ananuzupoBathb
MOJIyYE€HHBIE B X0OJI€ PELICHUS
3a/1auM pe3yJbTaThl, KPUTUUECKH
OIICHUBATh UX IOCTOBEPHOCTH,
IPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHUSIX;

- MP21 ymeTh nepeHoCUTh
3HAHUS B IO3HABATEIBHYIO U
PaKTHUYECKYI0 001acTu
KU3ZHEJCSATENIHOCTH;

- MP22 ymeTh uHTErpupoOBaTh
3HAHMSI U3 PA3HBIX MPEIMETHBIX
o0Onacreii;

- MP23 BeIIBUTaTh HOBBIC UJIEH,
npeiaraTh OpUruHaIbHbIC
MOJXO/Ibl U PEILICHHUS;

- MP2 cnoco6HOCTB BX
UCIIOJIb30BaHUS B
MO3HABATEJIbHOU U

COLMAIbHOW MTPaKTHUKE

KaueCTBEHHbIC 3a/1a4H, BBICTpaUBast
JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYX IAEHUN C OTIOPOM HA
M3Y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBJICHUS,

- IIP63 B1aneTh
OCHOBOIIOJIAra0IIUMHU (PU3UUECKUMHU
MOHATHAMH U BEIMYMHAMH,
XapaKTepU3yIOMNMH (HU3HIECKHE
MIPOLIECCHI (CBSI3aHHBIMHU C
MEXaHHYECKHUM JIBHKCHHUEM,
B3aMMOJICHCTBHUEM TeEll,
MEXaHHYECKUMU KOJICOaHUSIMU U
BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM BEIIECTBA, TEIIOBBIMU
MpoIIeCCaMu; AEKTPUUECKUM U
MarHUTHBIM ITOJISIMH,
ANMEKTPUUECKUM TOKOM,
AEKTPOMATrHUTHBIMU KOJICOAHUSIMU
Y BOJIHAMM; OIITHYECKUMHU
SIBJICHUSIMU; KBAHTOBBEIMU
SIBJICHUSIMU, CTPOCHHUEM aToMa U
aTOMHOTO SIIpa,
PaAMOAKTUBHOCTHIO); BIIaJICHUE
OCHOBOIIOJIAr alOIIMH
aCTPOHOMUYECKUMU MOHATUSIMHU,
MO3BOJISIIOIIMME XapaKTepHU30BaTh
MPOLECCHI, MPOUCXOAANINE HA
3BE3/JaX, B 3BE3HBIX CHCTEMaxX, B
MEKTATAKTUYECKOM Cpeie;
JIBIKEHHE HEOECHBIX TEll,
IBOJIFOLIMIO 3Be3]1 U BeenlenHoi;

- [IP64 BrageTh 3aKOHOMEPHO CTSIMH,
3aKOHAMH U TEOPHUSAMHU (3aKOH
BceMupHoro tarorenus, I, II u 111
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
MEXaHWYECKON IHEPTHUH, 3aKOH
COXpaHEHUsl UMITYJIbCa, TPUHIUI
CYNEPHO3ULIMHU CHUJI, TPUHIUI
PaBHONPABHOCTH MHEPIHUATIbHBIX
CHUCTEM OTCUETa; MOJIEKYIISIPHO-
KMHETHUYECKYI0 TEOPUIO CTPOECHUS
BEIIIECTBA, FA30BbIC 3aKOHBI, IEPBHIN
3aKOH TEPMOJIMHAMUKU; 3aKOH
COXpaHEHUs AEKTPUUECKOTO 3apsa,
3akoH Kynona, 3akon Oma jist
y4dacTka 1enu, 3akoH Oma asis
MOJIHOM AJIEKTPUUYECKOM eI, 3aKOH
Jxoyns - Jlenna, 3akoH
ANIEKTPOMArHUTHOM MHAYKIIUH, 3aKOH
COXpaHEHUsl SHEPTHH, 3aKOH



OK 02.
Hcnones3oBars
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayn3a u
MHTEpIIpETaNU
uHpopmanuu, u
MH(OPMALIMOHHBI
€ TEXHOJIOTUU
JUISL BBITIOJTHEHUS
3aja4
npodeccuoHaIbH
OH 1eATENTbHOCTH

B o0JacTH IeHHOCTH
HAYYHOI'0 NO3HAHUSA:

- JIP36 chopmMupoBaHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U
00111eCTBEHHOW MTPAKTUKH,
OCHOBAHHOTO Ha JUAJIOre
KYJBTYp, CITIOCOOCTBYIOIIETO
OCO3HAHMIO CBOET0 MECTA B
MMOJIUKYJIBTYPHOM MHPE;

- JIP37 coBeplieHCTBOBaHUE
SI3BIKOBOM M YUTATEIIHCKOM
KyJbTYphI KaK CpeJICTBa
B3aMMOICCTBUS MEXKTY
JIOJIbMU U TTIO3HAHUS MUDA;

- JIP38 oco3Hanue 1IEHHOCTH
HAy4YHOM JI€ATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh
MIPOCKTHYIO U
HCCIICIOBATEIIBCKYIO
JESATETbHOCTh MHANBUYATbHO U
B I'PYIIIIE;

OBJ1aJileHHe YHUBEPCAJIbHBIMHI
Y4e0HBIMH IO3HABATEJIbHBIMHU
NefCTBUSIMH:

B) padora ¢ undgopmanueii:

- MP25 BiazeTh HaBBIKAMU
noJrydyeHus: THPOpMaIuu U3
HMCTOYHHKOB Pa3HbIX THUIIOB,
CaMOCTOSITEIBHO OCYIIECTBIISITh
TIOMCK, aHaJIn3,
CHCTEMAaTH3aILHNI0 U
UHTEPIPETANIO HHPOpMAIHH
pa3IMYHbIX BUIOB U (hopm
MIPE/ICTABIICHHUS;

- MP26 co3paBaTh TEKCTEI B
pas3nuYHBIX popmaTax ¢ yueTom
HazHaYeHUs MHPOPMAIIIH U

IPSIMOJIMHEMHOTO pacipoCTpaHEeHUs
CBETAa, 3aKOH OTPAXXECHUS CBETA,
3aKOH IPEJIOMIIEHHSI CBETA; 3aKOH
COXPaHEHUs PHEPTUH, 3aKOH
COXpPaHEHUsI UMITYIIbCA, 3aKOH
COXpaHEHUs EKTPUUECKOTO 3apsia,
3aKOH COXpaHEHHSI MacCOBOIO YHUCIIA,
nocrynarel bopa, 3akoH
paauoaKkTUBHOTO pacnaja);
YBEPEHHOE UCMOJIb30BAaHUE 3aKOHOB
Y 3aKOHOMEPHOCTEN IPU aHAIU3e
(U3NYECKUX SIBIIEHUN U TIPOLIECCOB

- [IPGS ymeTh yuuThIBaTh I'PaHUIIbI
NPUMEHEHHS N3y4eHHBIX
buznyecKux MoJenen:
MaTepHalbHas TOUKa, HHEepIHaIbHas
CHCTEMa OTCUETa, UCaAIbHBIM I'a3;
MOJIETIU CTPOEHHUS ra30B, JKUJIKOCTEH
¥ TBEPABIX TEJl, TOUCHUHBIH
JIEKTPUUECKUH 3apsl, sAepHas
MOJIeTIb aTOMa, HYKJIOHHAas MOJIEITh
aTOMHOTO Si7Ipa TPH PEIICHUH
bu3HIecKuX 3a1a4

- [TPG9 ymets popmupoBath
COOCTBEHHYIO TIO3UIIUIO 110
OTHOIIICHUIO K (PU3UIECKOM
nHpopMaIu, moJrydaeMon u3
pa3sHbIX HCTOYHHUKOB, YMEHUH
WCITOJIh30BaTh TU(PPOBBIE
TEXHOJIOTUY JUIsl TOUCKA,
CTPYKTYpUPOBaHUS, UHTEPIPETALUU
U TIpe/CTaBIeHUs y4eOHOH 1
Hay4YHO-NONYJIAPHON MH(pOpPMaLUY;
pa3sBUTHE YMEHUI KPUTHYECKOTO
aHaJu3a NoxydyaeMoi nHpopMalnuu



OK 03.
[InanupoBath 1
pealin30BbIBATh
coOCTBEHHOE
npoeCCUOHAIBH
0€ U JJMYHOCTHOE
pasBuTHE,
pearnpuHIMaTes
BCKYIO
JeSITENEHOCTD B
npoheCCUOHAIbH
ol cepe,
UCII0JIb30BATh
3HAHUS 110
MPaBOBOM U
(hMHaHCOBOM
IPaMOTHOCTH B
pa3IUYHbIX
KU3HEHHBIX
CUTYaIUIX

LIEJIEBOI ayTUTOPHH, BEIOMpast
ONTUMAJIbHYIO (hOpMYy
MpEeACTABICHUS U
BU3YyaJIU3allUU;

- MP27 oueHuBaTh
JIOCTOBEPHOCTD, JIETUTUMHOCTh
UH(POPMAIIIH, €€ COOTBETCTBHUE
IIPABOBBIM ¥ MOPAJILHO-
ATUYECKUM HOPMaM;

- MP28 ucnonb30Bath cpeacTBa
UH(POPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTMH B PEILICHUN
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aI[MOHHBIX 337124 C
coOmtoeHneM TpeboBaHuM
SPTrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepekeHusl, PaBOBBIX
Y STHYECKUX HOPM, HOPM
nH(pOpMaLMOHHON
0e30IMacHOCTH;

- MP29 BianeTs HaBBIKAMHA
pacro3HaBaHUs U 3alTUTHI
nHpOpMaInH,
WH(POPMAITUOHHOM
0€30MacHOCTH JTUYHOCTH

B o61acTu 1yXoBHO-
HPaBCTBEHHOI0 BOCIIUTAHUS:
- JIP16 chopmMupoBaHHOCTH
HPABCTBEHHOT'O CO3HAHMSI,
3THUYECKOIO MMOBEICHNUS;

- JIP17 ciocoOHOCTE OllEHUBATH
CUTYaIMIO U IPUHUMATh
OCO3HAHHBIE PEIlICHUs,
OPUEHTHUPYSICh HA MOPAJILHO-
HPAaBCTBEHHbBIE HOPMBI U
HEHHOCTH;

- JIP18 oco3HaHu€ TUYHOTO
BKJIaJ[a B IIOCTPOEHUE
YCTOHYHBOTO OYyIyIIEro;

- JIP19 otBeTcTBEHHOE
OTHOIICHHE K CBOUM POJUTEISIM
U (MIM) IpYTUM YJICHAM CEMbH,
CO3/IaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMEWHOW )KU3HU B
COOTBETCTBUU C TPAAULIUAMU
HaponoB Poccuu;

OBiaieHHe YHUBEPCAIbHBIMH
PeryasiTuBHBIMU JIEiCTBUAMM:

- [IPG6 BiIageTs OCHOBHBIMU
METOJaMH HAy9IHOTO TTO3HAHWS,
UCTIOJIb3YEMBIMU B (PH3HKE:
MIPOBOJIUTH MPSIMbIE U KOCBEHHBIC
U3MEpeHUsl GU3NICCKUX BEITHUYUH,
BBIOMPAs ONITUMAJIBHBIN CITOCO0
U3MEPCHUS M UCIIOJIb3Ysl U3BECTHBIC
METO/Ibl OIIEHKH ITOTPEITHOCTEH
U3MEPEHUH, TPOBOTUTH
UCCIICIOBAaHUE 3aBUCUMOCTEH
(U3NYECKUX BEJTMYUH C
UCIIOJIb30BAHUEM TPSMBIX
U3MEPEHUH, OOBSICHITH NMOJYyYCHHBIC
pe3yibTaThl, UCTIONB3Ysl (PU3HUECKHEC
TEOPUH, 3aKOHBI M TIOHATHS, U
JIeTIaTh BBIBOJIBI;, COOJIIOIATh
mpaBuia 6e30MacHOTO Tpy/aa IpU
MIPOBEJICHUH HCCIEI0OBAHUH B
pamMKax yaeOHOTO dKCIIepUMEHTa U
yueOHO-HCCIIeI0BATENbCKON
NEeSITEIbHOCTH C UCTIOJIb30BaHUEM
U(PPOBBIX U3MEPHUTEITBHBIX
YCTPOMCTB 1 1a0OPATOPHOTO
0060pynoBanus; cHhOPMUPOBAHHOCTh



a) caMOOpraHu3anus:

- MP42 caMOCTOSITEIIEHO
OCYIIECTBIISATH MO3HABATEIBHYIO
JIEATEeIIbHOCTD, BBISBIISATh
poOIeMbl, CTABUTh U
(dhopmMmyupoBaTh COOCTBEHHBIC
3a/1a4uM B 00pa3oBaTeIbHON
JIeATEIIbHOCTH 1 KU3HEHHBIX
CUTYaLMSIX;

- MP43 camocTosTenpHO
COCTAaBJISITh TJIAH PEUICHUS
IpOoOJIEMBI C yUETOM
MMEIOIINXCS PECYPCOB,
COOCTBEHHEIX BO3MOXKHOCTEH U
MPEITOYTECHHI;

- MP44 naBathb O11eHKY HOBBIM
CUTYaIHIM;

CIT0COOCTBOBATH
(hopMUPOBAHUIO U TIPOSIBIICHUIO
HIUPOKOU IPYIUIIUN B PA3HBIX
0071aCTIX 3HAHWUM, TOCTOSTHHO
MOBBIIIATH CBOM
00pa3zoBaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

- MP51 ucnons30Bath npueMsl
pedaexcun s OTICHKA
CUTYaIlNH, BEIOOPA BEPHOTO
pereHus;

- MP52 ymeTp OLIeHMBATh PUCKHU
Y CBOEBPEMEHHO NMPUHUMATh
pelIeHus 1Mo UX CHIKCHUIO;

B) 3IMOLIMOHAJIbHbII
HHTEJJIEKT, MPeAnoJiarauuii
c¢opMHUPOBAHHOCTD:

- MP55 BHyTpeHHEH
MOTHBAIIUH, BKIIFOYAFOIIEH
CTPEMJICHHE K JOCTHKCHHUIO
LEJH U yCIIeXY, ONITUMU3M,
UHUIIUATUBHOCTh, YMEHHE
JIEiICTBOBATh, HCXO/IS 3 CBOHUX
BO3MOYKHOCTEH;

- MP56 sMnaTuu, BKIIIOYAIoIeH
CIIOCOOHOCTH ITIOHUMAaTh
SMOIIMOHAJILHOE COCTOSIHUE
JPYTUX, YIUTHIBATh €T0 MpHU
OCYIIECTBJICHUU
KOMMYHHUKAIIH, CIOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHUIO;
- MP57 conmanbHBIX HABBIKOB,
BKJTFOYAIOITUX CIIOCOOHOCTH
BBICTPAaUBATh OTHOILEHUS C

MPEACTABICHUI O METOAAaX
MOJTy4EeHUS] HAYIHBIX
aCTPOHOMUYECKUX 3HAHUM;

- [IP6G11 oBnanets (copmMupoBaTh
NpEeCTaBJICHNUS) TIPABUIIAMH 3aTHCH
¢usuaeckux hopmyn penbedHo-
TOYEYHOU cUCTEMBbI 0003HaueHUH JI.
bpaiins (i ciaensix u
CI1a0OBUISAIINX 00YUArOIIUXCS)



OK 04.

D¢ dexTuBHO
B3aUMOJICIICTBOBA
Th ¥ paboTaTh B
KOJUICKTUBE U
KOMaHJ1e

JIPYTUMH JTIOABMHU, 3200 THTHCS,
MPOSIBIISATH UHTEPEC U
paspemiars KOHQIHKTHI

- JIP2 rotoBHOCTH U
CIOCOOHOCTh K 00pa30BaHMIO U
CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEIECHHUIO;

-MP4 oBnasienrue HaBbIKAMU
y4eOHO-UCCIEeI0BATENBCKOM,
MIPOEKTHOM U COLIMAIbHOMN
NEeSITENHHOCTH;

OBJj1aieHHe YHUBEPCATbHBIMHU
KOMMYHUKATHBHBIMU
AeCTBUAMMU:

0) coBMecTHasl 1esSITeJIbHOCTD.
- MP35 monumats u
KCIIOJIh30BaTh MPEUMYIIECTBA
KOMaHJHOW Y MHIUBHIyaJIbHON
paboTHI;

- MP37 npunuMare nenu
COBMECTHOM ACATCILHOCTH,
OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICHCTBHUSI 110
€€ JIOCTH>KEHHUIO: COCTABIIATh
IUJIaH ICUCTBUM, pacrpeesiTh
pOJIU C y4ETOM MHEHHUI
YY9aCTHHKOB 00CYX/1aTh
pe3yJabTaThl COBMECTHOM
paboThI;

- MP40 xoopauHUpOBATH U
BBITIOJIHATH paObOTy B YCIOBUSAX
peaIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAaHHOTO
B3aMMO/JICHCTBUS;

- MP41 ocymiecTBasaTh
MO3UTUBHOE CTPATErHYeCcKoe
MOBE/ICHUE B PA3IUYHBIX
CUTYaIUSIX, IPOSIBIIATH
TBOPUYECTBO U BOOOpaKEHUE,
OBITh UHUIIMATUBHBIM
OBiageHune YHUBePCATbHBIMH
PeryasiTHBHBIMU 1€ CTBUSIMU:
) NpUHSTHE ce0sT M APYTUX
Jroaen:

- MP59 npurumaTh MOTHBBI U
apryMEHTHI IPYTUX JIOAeH pH
aHaJIN3€ Pe3yJIbTaTOB
JESATENbHOCTH;

- MP60 npusHaBath cBO€E MpPaBo
Y TIPaBO APYTUX JIOACH Ha
OIIIMOKU,

- [IP610 oBnazneTs yMEHUAMU
paboTaTh B IPYIIIE C BHIIIOJHEHUEM
Pa3IUYHbBIX COLMAIIbHBIX POJIEH,
IUTAHUPOBATh pabOTy IPYIIIIHI,
PaLMOHAIILHO PacIpeeiaTh
JESITENIbHOCTh B HECTAHJAPTHBIX
CUTYalUsIX, aJleKBaTHO OLIEHUBATh
BKJIaJ] K&KJI0TO U3 YYaCTHUKOB
IpYyMNIbl B pelIEHNE
paccMaTpuBaeMoii mpooIeMbl



OK 05.
Ocy1ecTBIATH
YCTHYIO U
IIUCBbMEHHYIO
KOMMYHUKAIIUIO
Ha
rOCyJIapCTBEHHO
M S3BIKEC
Poccuiickoit
denepanuu C
Y4EeTOM
0COOEHHOCTEMN
COIMAIILHOTO U
KYJIBTYPHOIO
KOHTCKCTa

OK 07.
CopmeicTBOBATh
COXPaHEHUIO
OKpYyKarolen
Cpelbl,

- MP61 pa3BuBaTh
CIOCOOHOCTh IOHUMATh MUP

C TIO3ULIMU JPYTOro YeIoBeKa
B o0JsiacT 3cTeTHYECKOTO
BOCHUTAHUS:

- JIP20 scretnueckoe
OTHOIIIEHUE K MUPY, BKITFOUast
ACTETUKY HAyYHOT'O TBOPYECTBA,
npucyniero (pu3muecKoi HayKe;
- JIP21 cnocoGHOCTH
BOCIIPUHUMATH PA3JINIHBIC BUIBI
UCKYCCTBa, TPAJULIUU U
TBOPYECTBO CBOETO M JIPYTUX
HapoJI0B, OIIYIIATh
SMOIIMOHAIBHOE BO3/ICHCTBUE
HCKYCCTBA;

- JIP22 y0Gexx1eHHOCTh B
3HAYUMOCTH ISl IMYHOCTH U
00111ecTBa OTEYECTBEHHOTO U
MHPOBOTO UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX
TPaauIIAA U HAPOIHOTO
TBOPYECTBA;

- JIP23 roToBHOCTH K
CaMOBBIPKEHHIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHHE
MPOSIBIIATH KayecTBa
TBOPUYECKOM JIMYHOCTH;
OBnageHune YHHBePCAJIbHBIMH
KOMMYHUKATUBHBIMHU
AeHCTBUAMMU:

a) o01eHue:

- MP30 ocymiecTBisiTh
KOMMYHHUKAIIMK BO Bcex chepax
KU3HU;

- MP31 pacnio3HaBatb
HeBepOanbHbIE CPECTBA
0OILIeHNs, MOHUMATh 3HAUCHUE
COIIMANIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUTKA
KOH(MIMKTHBIX CUTYallUi U
CMSIT4aTh KOH(MINKTHL,

- MP34 pa3BepHyTo U
JIOTUYHO M3J1araTh CBOIO
TOYKY 3PEHHUSI C
UCTIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB

B o0J1acT 3K0JI0TrMYECKOT0
BOCHUTAHUS:

- JIP31copmMupoBaHHOCTD
IKOJIOTHYECKOH KYIbTYPHI,
MMOHUMAaHHE BIUSHUS

- [IPG2 ymertsb pacnio3HaBarhb
¢du3nueckue SBIeHUs (MPOLECCH) U
0OBSACHATH UX HAa OCHOBE M3Y4YEHHBIX
3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE NMPSAMOIMHENHOE
JIBUKEHHE, CBOOOIHOE TafeHHUE TE,
JBUKEHHE 110 OKPYKHOCTH,
WHEpLUs, B3aUMOJICHCTBHE TEII,
KoJIcOaTeIbHOC JIBUKCHHIE,
PE€30HaHC, BOJTHOBOE JIBUYKEHHUE;
g dy3ust, OpOyHOBCKOE IBUKEHUE,
CTPOEHUE )KUJIKOCTEH U TBEPIBIX
TeN, U3MEHEeHNEe 00beMa Tel MpU
HarpeBaHuM (OXJIAKJICHHUH),
TEIUIOBOE paBHOBECHE, HCIIApEHHE,
KOHJIEHCAIUsl, IJIaBJIeHHE,
KpUCTAJJIN3aLMs, KUTIEHHUE,
BJIQXKHOCTh BO3/1yXa, CBSI3b CpeHEM
KMHETUYECKOW SHEPTHH TEIIOBOTO
JIBIDKEHUS MOJIEKYIT ¢ aOCOJIFOTHOM
TEMIIEpaTypoOil, MOBBIIEHUE
JTaBJICHUS ra3a Py ero HarpeBaHUU B
3aKpBITOM COCYIIE, CBS3b MEXKIY
napaMeTpaMu COCTOSTHUS ra3a B
U30IIpolLieccax; MEKTPU3aLus Tell,
B3aUMO/ICCTBUE 3apsI0OB,
HarpeBaHue MPOBOJIHUKA C TOKOM,
B3aUMO/ICIICTBUE MArHUTOB,
MEKTPOMAarHUTHas UHAYKLNS,
JIeiCTBUE MarHUTHOTO TIOJIS Ha
IPOBOJHMK C TOKOM M JBIOKYLIUICS
3apsil, 3IEKTPOMarHuTHbIE
Kosie0aHUs U BOJIHBI,
IpSAMOJIMHEHHOE paclpoCcTpaHeHue
CBeTa, OTPaKEHHE, MPEIOMIICHHUE,
uHTephepeHIus, Tudpakiuus 1
HOJISIPU3ALUS CBETA, TUCTIEPCHS
cBeTa; POTOAICKTpUUECKHUI AP DEKT,
CBETOBOE J[aBJICHHE, BOSHUKHOBEHHE
JMHENWYaToro CreKTpa aToMa
BOJIOPO/A, €CTECTBEHHAS U
HCKYCCTBEHHAsl paJIlOAKTUBHOCTh

- [IP68 chopmupoBats ymeHUs
IPUMEHSTH MOJTydeHHbIE 3HAHUS IS
0OBSICHEHUS YCIIOBUHM NMPOTEKAHUS
¢du3nuecKux SBJICHUN B IPUPOJE U
JUISL IPUHATHUS IPAKTHYECKUX



pecypcocoepexe

HHUIO, IPUMCHSITH

3HaHUs 00
M3MEHEHUH
KJIMMara,
010)20500020013§
OepeKIIMBOTO
MIPOU3BO/ICTBA,
3P PEeKTHBHO
JIECTBOBATH B
Ype3BbIYaNHbIX
CUTYaIHsAX

IIK 1.6.
[IpoBoauTh
CIIeIHaIbHbIC
re0IC3NICCKIE
U3MEPECHUS TIPH
AKCIUTyaTaIuu
MTOBEPXHOCTH U
Henp 3emiu

COIMATIbHO-3KOHOMUYECKHUX
MPOLIECCOB HA COCTOSTHUE
MPUPOJHON U COLMATILHOM
Cpelibl, 0CO3HAHUE TTI00aTHHOTO
XapakTepa IKOJIOTHUECKUX
mpooiem;

- JIP32 nnanupoBaHue u
OCYIIIECTBJICHUE JICUCTBUI B
OKpYKaloIlEeH cpelie Ha OCHOBE
3HAHUS 1eJ€N YCTOMYUBOTO
pPa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HENPUATUE ICUCTBUM,
MIPUHOCSIITUX BPEl
OKPYXKaroIIeH cpeie;

- JIP34 ymeHue nporHo3upoBaTh
HeOIaronpusTHLIE
9KOJIOTUYECKUE TTOCIIEACTBUS
MpeATPUHUMAEMBIX JEHCTBUM,
MPEeA0TBPAIIATh UX;

- JIP35 pacmmpenue oneita
JESTETFHOCTH SKOJIOTHUECKOM
HaIpaBJIEHHOCTH Ha OCHOBE
3HaHWUM 10 QU3NKe

OBiajieHue YHUBEPCAIbHBIMHI
yueOHBIMHU MO3HABATEIbHBIMH
JAeCTBUAMU

B) padora ¢ nuHdopmanueii:

- MP25 BiageTh HaBBIKaMU
noJTydeHust nHpopMaIuy us3
HWCTOYHHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEILHO OCYIIECTBIIATh
MOUCK, aHaJIu3,
CHUCTEMAaTHU3aIUIO0 U
WHTEPIPETANIO HHHOPMAITTH
pa3IUYHBIX BUJIOB U (hopM
MPEJCTABICHUS

- MP27 onilennBarthb
JIOCTOBEPHOCTD, JIESTUTUMHOCTh
uH(popMaIuu, €€ COOTBETCTBHE
MIPABOBBIM U MOPaJIbHO-
3TUYECKUM HOpMam

pELIECHHI B TIOBCEIHEBHOW KU3HU
Juig obecrieueHus: 6€3011aCHOCTH IPU
oOpatieHuu ¢ OBITOBEIMU
npudOpaMu U TEXHUUYECKUMU
YCTPOMCTBaMU, COXPAHEHUS
3/10pOBbsI U COOIIOAECHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B
OKpYKalOILEH Cpeie; IOHUMaHue
HE00X0IMMOCTH IPUMEHEHUS
JOCTH)KEHUH (PU3UKH U TEXHOJIOTHIA
JUISL palliOHAJILHOTO
IIPUPO/IOIIOJIL30BAHUS

- [TP68 chopmupoBats ymeHus
MPUMEHSITH ITOJTYdeHHBIC 3HAHUS JITS
O0OBSICHEHUS YCTIOBUM MPOTEKAHUS
(bU3HYECKUX SBICHUHN B IPUPOJIE U
JUTSI IPUHSTUS TTPAKTUYECKUX
pEelIeHH B TIOBCEIHEBHOM KU3HU
JuTst obecrieueHust 6€30MacHOCTH MPU
oOpareHnu ¢ ObITOBBIMHU
puOOpaMU U TEXHHYECCKHUMU
YCTPOWCTBaMH, COXPaHCHHS
3I0POBBS U COOJTIOJICHUS HOPM
JKOJOTHYECKOI0 MOBENECHUS B
OKpYIKaloIlel cpejie; TOHUMaHue
HEOOXOMMOCTH MPUMECHECHHS
JOCTH)KEHUH (DU3MKU U TEXHOJIOTUI
JUTSL pPallHOHAJILHOTO
MIPUPOIOTIONH30BAHMS



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM TUCHUILIMHBI

2.1 O0bem yueOHO# IUCHUIIMHBI ¥ BUABI Y4e0HOH padoThI

Bua yyeOHoOM padoThI Ob0bem B
yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaMMbl JUCIHUIIIUHbI 180
OCHOBHOE COJepKaAHUE 147
B TOM YHCJIE!

TEOPETHYECKOE 00yUeHUE 97
71a00paTOPHBIC 3aHATHSI 34
MPAKTUYECKUE 3aHITUS 16
IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COACPKAHUE 27
TEOPETHYECKOE 00yUeHUe -
MPAKTUYECKUE 3aHITUS 27
IMpome:xxyTouHas aTTecTamusi (3IK3aMeH) 6




2.2. TemaTnueckuii miian u coaepxanue Tucuuuinabl Q.11 «Pu3uka»

HaumenoBanue
pa3aesioB U TeM

Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE),
JIa00paTOpHbIE U NMPAKTHYeCKUEe 3aHATHS, IPUKJIAJIHOH MOAY.Jb (IIPH HAJMYHH)

O0nLeM
4acoB

®opmupyemMble
KOMIIeTEHIU U

1

2

4

Paznen 1. ®usuka u METOAbI HAYYHOI'0O MNO3HAHUA

Tema 1.1
Bsenenue

Conep:xanue yueOHOro MaTepuasa

®u3suka - HayKa o npupojae. Haydnsle MeTOIbI MO3HAHMS OKpYXkKarolero Mupa. Posb sxciepumenTa u
TEOpUU B MPOLECCe MO3HAHMS MPUPOJbL. DKCIEpUMEHT B (¢u3uke. MojaenupoBaHue (U3NYECKUX
SIBJIEHUH U npoleccoB. Hayunsle runoressl. @u3nueckre 3aKOHbI U TEOPUH. ' paHUIbl IPUMEHUMOCTH
¢uznueckux 3akoHoB. [lpuHimn coorBerctBud. Ponb u Mecto ¢u3uku B (popMHpPOBaHUU
COBPEMEHHOM HAYYHOUN KapTUHBI MUPA, B TPAKTUYECKOMN JNESTENbHOCTH JIIOJIEH

OK 03
OK 05

Paznea 2. MexaHuka

42

Tema 2.1
Kunematuka

Conep:kanue y4eGHOro MaTepuaJjia

Mexaandeckoe JBmkeHHE. OTHOCUTEIBRHOCTH MEXaHHYECKOro JBIbKeHHsS. (CHcrema oTcdera.
Tpaexropus. Ilepemernienue, ckOpocTh (CpemHssl CKOPOCTh, MCHOBEHHAsi CKOPOCTb) M YCKOpEHHE
MaTepHalbHON TOYKH, UX MPOEKIIMM HAa OCH CHCTEMbl KoopauHar. ClOKEHHE NEpPEMEIICHUN |
CIIOKEHHE CKopocTed. PaBHOMEpHOE W paBHOYCKOPEHHOE NpsIMOJWHEWHOE IBwKeHue. [ paduku
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHs, NMYTH U MEPEMELICHHS MAaTepPUAIbHON TOYKH OT
BpeMeHn. CB0OOJHOE TMajneHHUE. YCKOpEeHHWE CBOOOTHOTO TmajcHus. KpuBOIMHEHHOE IBIKCHHE.
JIBr>keHrue MaTepuaibHOM TOYKH MO OKPYKHOCTH C MOCTOSIHHOM MO MOJYJIO CKOPOCTbIO. YTJOBas
CKOPOCTb, TUHEHHass CKOpocTh. [lepron u yactota oOpamenus. [leHTpocTpeMUTEIbHOE YCKOPEHHE

IIpakTHYecKkue 3aHATHS

IIpakTuyeckass padora Ne 1. M3mepenne MrHoBeHHOUM ckopocTd. lcciiemoBaHHe COOTHOIIECHHUS
MEXAy MYTSMHU, MPOIJEHHBIMH TEJIOM 3a TOCJIEeNOBATENIbHbIE pPaBHBIC MPOMEXKYTKH BPEMEHH IPH
PaBHOYCKOPEHHOM JABMKEHUU C HAUaIbHON CKOPOCTHIO, PAaBHOM HYIIIO.

IIpakTHyeckas padora Ne 2. M3yyeHue qBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

IIpakTnueckas padora Ne 3. I3ydyenue 1BuKeHuUs Tena, OPOLUICHHOTO TOPHU3OHTAIBHO.

Texnuueckue ycmpoiicmea u npaKmuueckoe npumeHeHue: CHUAOMETp, JBM)XEHUE CHapsJIOB,
LIETTHBIE U PEMEHHBIE NTepeayu.

OK 01
OK 02
OK 04
OK 05
OK 07

IIpogeccnoHAIbLHO OPHEHTHPOBAHHOE CO/ICP:KAHME (CoAePKaHNE NMPHKJIATHOT0 MOAYJIsH)

IIpakTnueckas padora Ne 4. Pemenne 3a1a4 ¢ npoecCHOHAJIBLHBIM COiePAKAHUEM

Tema 2.2
JmHaMuKa

Conepxxanue yueOHOro MaTepuaJia

[Tpunmun otHocuTensHoCcTH ['anmuines. Ilepsbiii 3akoH HeroToHa. MHEepuuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cynepno3uuuu cui. Bropoii 3akon HeloToHa 17151 MaTepuanbHON TOUKU




B uHepuuanbHoil cucreme orcueta (MCO). Tperuii 3akoH HproToHa JU1s1 MaTepraIbHbIX TOUEK. 3aKOH|
BceMupHoro TsaroreHus. Cuna Tspkectu. IlepBas kocMuueckas ckopocTb. Cuila ynpyroctu. 3akoH
I'yka. Bec tena. Tpenue. Bunabl Tpenus (1mokosi, ckonbxeHus, kauenus). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHusi CKOJILKEHHUs M cuia TpeHus: nokosi. Koagoumnuent tpenus. Cuna CONpoTHBICHHUS TTPU
JBUKEHUM Tella B KUAKOCTH wiM rasze. IlocrymarenbHoe M BpallaTteabHOE ABHKEHHE a0OCOIIOTHO
TBEPAOIrO Teiaa. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaileHus. [lnedo cuibl. YcinoBusi paBHOBecHs
tBepaoro tena B MCO

IpodeccnonaLHO OPHEHTHPOBAHHOE COlep:KaHUeE (COTeP:KAHNE TIPUKIATHOTO MOTYJIs)

HpaKTuquKue 3aHATUSA

[MpakTuyeckas padora Ne 4 l3yuenue nBrkeHus: Opycka 1Mo HAKJIIOHHOM TIOCKOCTHU O/ JEHCTBUEM
HECKOJIBKUX CHJL.

Texnuueckue ycmpoiicmea u  NpAKMUYECKoe  NpUMEHeHue:  TOJUIMIIHUKY,  JBUKECHUE
HCKYCCTBEHHBIX CITYTHHKOB

JlabopaTopHble 3aHATUSA

JlabopaTopHas padora 1. VccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3SHHMKAIOIIMX B MPYXUHE
Y PE3MHOBOM 00pasiie, OT ux aehopmaIuu.

JlabGoparopuasi paGora 2. lccienoBaHue yCJIOBHI paBHOBECHUSI TBEPAOrO TeJa, MMEIOIIET0 OCh
BpaIllCHUS

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COepKaHMeE (COMEPKAHNE PUKJIATHOTO MOLYJIs1)

IIpakTuyeckas padora Ne 5. Pemienue 3a1a4 ¢ npo¢)ecCHOHATBHBIM COEePKAHUEM

Tema 2.3
3aKOHBI COXpPAHEHUS B
MEXAHUKE

Conep:xaHue y4eOHOIr0 MaTepuaa

Mexanuueckass pabota u MomHocTh. Kunernueckas sHeprus. [loTeHumanbHas sHeprus. 3akoH|
COXpaHEHMs MeXaHNYeCKOoM sHeprun. PaboTa cuibl TsHKECTH U CUIbl yripyrocTH. [IpuMeHeHne 3akoHOB,
coxpaHeHHus. Mcnonb30BaHNe 3aKOHOB MEXAHUKU JJIs1 OOBSICHEHUS JIBWKEHUs HEOECHBIX TeJ U /s
pa3BUTHUS KOCMUYECKUX HCCIIEI0OBaHUM, IPAaHULIbI IPUMEHUMOCTH KJIACCUYECKOW MexaHuku. Mimmynbe
MaTepUalIbHOW TOUKHU (Tela), CUCTEMbl MaTEepUANIbHBIX TOYEK. MIMITyIbC CHUJIBI U U3MEHEHHE UMITYIIbCa
Tesna. 3aKOH COXpaHEHUs uMmmyinbca. PeakTuBHOe 1BmkeHue. Paborta cuiibl. MOLIHOCTH CHUIIBI.
Kunernueckast sHeprusi marepuanbHOi Touku. Teopema 00 M3MEHEHHH KHHETHUECKOM 3HEpruM.
[lorenumaneHast »Heprusd. IloTeHuumanbHas SHeprust ymnpyro AeGOpMHUPOBAHHOM TPYKHUHBI.
[TorenumansHast SHeprust Tena BOMM3KM MOBepXHOCTH 3emud. IloTeHnManbHble U HEMOTEHLIHUATIbHbIE
cuiibl. CBsI3b pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOH SHepruu CHCTEMBI Tell.
Ynpyrue u Heynpyrue CTOIKHOBEHHUS

IIpakTHYecKHe 3aHATHSA

IpakTHyeckas padora Ne6. I3yueHue cBsI3U CKOPOCTEN Tel IPU HEYIPYTOM yape.
Texnuueckue ycmpoiicmea u npakmuueckoe npumeHenue: BOIOMET, KOIEp, NPYKUHHbBIN TUCTOJIET,
JIBUYKEHHUE UCKYCCTBEHHBIX CHYTHUKOB U PAKET




JlabopaTopHble 3aHATHS

JlaGopaTopHasi padora 3. MccienoBanue cBsi3u pabOTHI CHIIbI ¢ U3MEHEHHEM MEXaHUYECKOU SHEPTrUuu
TEJIa Ha IPUMEPE PACTSHKCHHSI PE3UHOBOTO KI'yTa

IMpodeccnoHaILHO OPHEHTHPOBAHHOE CO/lEPKaHUE (Coaep:KaAHNE MPUKJIATHOTO MOTYJIs)

HpaRTuquRne 3aHATUSA

IpakTuyeckas padora Ne 7. Pemenue 3aga4 ¢ npohecCHOHAIBLHBIM CO/IEPKAHUEM

Pazaen 3. MouiekyJisipHas Gu3nKa U TEPMOANHAMHUKA

24

OK 01

Tema 3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOM TEOPUH

Conep:xxanue yueOHOro MaTepuaJa

OcCHOBHbBIE TIOJIOXKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPUM H UX OIBITHOE OOOCHOBaHUE.
Bbpoynosckoe npwkenue. Juddysus. Xapakrep ABMKEHHS W B3aMMOJCHCTBMSI YacCTHIl BEIECTBA.
Mopnenu cTpoeHusi ra3oB, )KMJIKOCTEH U TBEPIBbIX T€ M OOBSCHEHUE CBOWCTB BEIIECTBA HAa OCHOBE
atux Mmoxened. Macca m pasmepsl Monekyn. KommuectBo BemectBa. IloctossHHas Asoraapo.
TennoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkana temmneparyp Llenscna. Monenp
uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHUECKON TEOpUH HAEaIbHOro rasa.
AOGcomoTHas TeMIeparypa Kak Mepa CpeJHell KHHETHYECKOW SHEPTruu TEIJIOBOTO JIBUKEHHUS YaCTHUI]
ra3a. [lIkama Temnepatyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHHEe MeHneneeBa-Knaneiipona. 3akoH|
JanpToHa. M30omporieccsl B WeanbHOM ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe
IIPEJCTaBICHUE N30TPOLIECCOB: U30TEPMA, U30X0pa, N300apa

OK 02
OK 03
OK 04
OK 05
OK 07
I1K 1.6

JlabopaTopHble 3aHATHSA

JladopaTopHas paGora 4. OrmpeneneHue Macchl BO3AyXa B Y4eOHOW ayIUTOPUU HAa OCHOBE
u3MepeHuit ee 00beMa, 1aBlIeHUs] U TeMIIepaTyphbl BO31yXa B HEH.

JlaGoparopnass paGora S. UccinenoBaHwe 3aBUCMMOCTH MEXKIY IapaMeTpamMyd COCTOSHUS
pa3peKEeHHOTO raza

Tema 3.2
(OCHOBBI
TePMOIUHAMUKH

Conep:xaHnue y4eOHOIro MaTepuaa

Buytpennsis sueprus. PaGora u Temonepenada. KonwuecTBO TemnoThl. YpaBHEHHE TEIUIOBOTO
Oananca. [lepBoe Hauano TepmoauHamMuKu. AquabaTHeI mpoiecc. Bropoe Hayano TepMOIWHAMUKY.
Temnoseie asurarenu. KIIJ temmoBoro gsurarens. Oxpana npuponsl. TepMoanHamudeckasy]
cuctema. BHyTpeHHsIs1 SHEprusi TEPMOJAUHAMUYECKOM CUCTEMBI U CIIOCOOBI ee u3MeHeHus. KoanuecTBo
TEIUIOTHl U paboTa. BHyTpeHHss SHEprusi 0JJHOATOMHOTO HAeaJbHOTO ra3za. Buasl Teromnepenadu:
TEIJIONPOBOAHOCTb, KOHBEKIMS, H3Iy4yeHUE. YJenbHass TeIJI0EeMKOCTh BemnlecTBa. KomaumyecTBo
TEIUIOTHI Mpu Teruonepenaue. [lonstue 06 anuabarHoM mpouecce. [lepBblif 3aKOH TEPMOIMHAMUKH.
[IpumeHeHre TEpBOTO 3aKOHA TEPMOJAMHAMUKH K wu3omporeccaMm. ['paduueckas wuHTepmpeTanus
paboTel Taza. Bropoit 3akoH TepmoauHamuku. HeoOpaTuMOCTh mporeccoB B mpupoie. TemnoBbie
MaruHbl. [[pUHIUIBL 1eHCTBUS TEIOBBIX MaliH. [IpeobpazoBaHus SHEPTUU B TEIIJIOBBIX MAIIHHAX.

Kosdduuuent nonesnoro neiicreus tertooil Mmamunsl. [{ukn Kapro u ero koagduinuent nosieznoro




NENCTBUSL. DKOJOTUYECKHUE MPOOIEMbl TEIUIOIHEPreTUKU. TeXHUYECKHe yCTPONUCTBA U MPAKTUUYECKOE]
MIPUMEHECHHE: IBUTATEIIh BHYTPEHHETO CrOpaHusl, OBITOBOM XOJIOAMILHUK, KOHIUIIUOHED

IIpodeccuonaibHO OPHEHTHPOBAHHOE COJIeP:KaAHUE (COoIepPKaHUE TPUKJIATHOTO MOIYJISA)

HpaRTuquRne 3aHATUSA

IIpakTnueckas padora Ne 8. Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: BUraTely 2
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAWJIbHUK, KOHAMLMOHEP, THUTPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU MOJIYYEHUs] COBPEMEHHBIX MAaT€pHaJIOB, B TOM YHCIIE HAHOMAaTEpHUaJIOB, U
HAaHOTEXHOJIOTUU
IpakTuueckasi padora Ne 9. Penienne 3a1a4u ¢ npodeCCHOHAIBHBIM COCPIKAHUEM 4
JlabopaTopHble 3aHATHUSA 2
JlabopaTopuas pa6ora 6. I3mepenue yaenbHOM TEIIIOEMKOCTH TBEPJIOTO Tella

Tema 3.3 Conep:xaHue yueOHOro MaTepuaJa 3

ArperaTHbie [TapooOpazoBanue u koHjeHcanus. lcmapenue u kumeHue. AOCOJIOTHAS U OTHOCHUTEIbHAS

COCTOSTHUAIBEIIECTBA | BIAXHOCTh BO3Ayxa. HacbllmieHHbI map. VYenbHas TeIuloTa MapooOpa3oBaHus. 3aBHCHMOCTD

1 (azoBbie TEMIEepaTypbl KUNEHUs OT jAaBieHus. Teepmoe Tteno. Kpucramnmumyeckue u amopdHbie Tena.

[IEPEXOAbI AHnsotponus cBOMCTB KpuctamwioB. JKunkne kpucramisl. CoBpeMeHHble Martepuanisl. [lnaBnenue n
KpucTaJn3anus. Y ienbHas Tersora miasnenus. Cyonumanus. YpaBHeHHE TEIUIOBOTO OanaHca
JlabopaTopHbIe 3aHATHSA 1
JlaGoparopuasi padora 7. OnpeneneHue BIAKHOCTH BO3IyXa

Pa3nen 4. DjeKTpoAHHAMNKA 40

Tema 4.1 Copep:xaHue y4eOHOI0 MaTepuaa OK 01

DJIEKTPOCTaTHUKA DNeKTpu3alusa Tejl. ODJIeKTpUdeckuil 3apsia. JIBa Buzga siekTpudeckux 3apsanoB. [IpoBoaHukw, 6 OK 02
JUAJIEKTPUKKA W TIOJYINPOBOJHHUKUA. 3aKOH COXPAHEHMS JJIEKTPUYECKOro 3apsna. BzaumopeicTBue OK 04
3apsaaoB. 3akoH Kynmona. ToueuHbId 3ieKTpUUecKui 3apsia. DieKTpudeckoe noje. HampspkeHHOCTh OK 05
aNeKTpudeckoro moss. [IpuHIUN Cymeprno3uluu 3JIEKTPUYECKUX MoJiel. JIMHUM HanpsHKeHHOCTH OK 07
anekTpudeckoro noss. Pabora cun snexrpocratruueckoro nojis. [lotenmnuan. Paznocts moTeHna€os. 1K 1.6
[IpoBOIHUKKM M AUAIEKTPUKH B DIIEKTPOCTATUYECKOM ToJie. JludnekTpuueckas HTPOHUIIAEMOCTb.
OnekrpoeMKocTb. KoHzieHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apsyKEHHOTO
KOHJEHcaTopa
IIpakTHYecKHe 3aHATHA
IIpakTnueckas padora Ne 10. M3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA. 3

Texnuueckue ycmpoiicmea u npaKmu4yecKoe npumenenue: JIEKTPOCKOI, JIEKTPOMETD,
ANIEKTPOCTaTUYECKas 3alUTa, 3a3eMJICHHE OHIEKTPONPUOOPOB, KOHJEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyWHbIN IIPUHTED

IlpakTuyeckas padora Ne 11: Mepbl 31eKTpoOE30MACHOCTH, 3JIEKTPOCTAaTHYECKasl 3allluTa,




3a3eMJICHHE AIICKTPOIIPUOOPOB, KOPOTKOE 3aMBIKAaHHE

JlabopaTopHble 3aHATHS

JlabopaTopHas pa6ora 8. 3MepeHue 31eKTpoeMKOCTH KOHIEHCaTopa

Tema 4.2
TTocTOSAHHBIHM

PIEKTPUYECKUN TOK.

TokM B pa3inyHbIX
cpenax

Conep:kanue y4eOHOro MaTepuaJia:

DNeKTpUUYECKUi TOK. YCIIOBUS CyHIECTBOBAHMS IEKTpUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
[Tocrostuueiii Tok. Hampspkenuwe. 3akon Oma aisi ydacTka IEMU. DJIEKTPUYECKOE COMPOTUBIICHHUE.
VYaeneHoE comnpoTuBieHue BeuiecTtBa. llocienoBaTtenbHoe, napamieabHOE, CMEIIAHHOE COEIMHEHUE
poBOAHUKOB. PabGoTa anexTpuueckoro Toka. 3akoH J[xoyns-JleHma. MOIIHOCTh 3JEKTPUUECKOTO)
TOKa. OJEKTPOABIIKYILAS CUJIa U BHYTPEHHEE CONPOTHUBIIEHHE HCTOYHHMKA TOoKa. 3akoH Owma Juis
MOJIHOM (3aMKHYTOM) anekTpuueckoi nenu. KopoTkoe 3aMblkaHue. DJIEKTPOHHAs MPOBOAUMOCTD
TBEP/bIX METAJIOB. 3aBUCUMOCTb COIIPOTUBIIEHHS METAIJIOB OT TeMieparypbl. CBEpXIpOBOAUMOCTb.
OnexTpuueckuil TOK B BakyyMme. CBolCTBa 31eKTpOHHBIX MydkoB. [TomynpoBoanuku. CoOcTBeHHas U
IIPUMECHAs MPOBOJAMMOCTh IOJYNPOBOJHUKOB. CBoiicTBa p-nN-mepexoaa. I[loaynmpoBOIHHUKOBBIE)
npuOOpPHl. DJNEKTPUYECKHI TOK B pPAacTBOpax U pacijiaBaX AJIEKTPOJIUTOB. JIEKTPOJIUTHYECKAS
JTUCCOITHAITUSA. DIIEKTPOJIH3. DIIEKTPUUECKH TOK B razax. CaMOCTOATENbHBIN U HECaMOCTOSTEIbHBIN
pazpsa. Monnus. [1nasma

IIpakTHYeckue 3aHATHS

IIpakTuyeckas padora Ne 12. Texnuueckue ycmpoiicmea u npakKmuueckoe npuMeHeHue:
aMIepMerTp, BOJITMETP, peocTaT, HWCTOYHUKUA TOKa, dJEKTpOHArpeBaTelbHbIE  MPHOOPHI,
ANIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIEHUS, BaKyyMHBIH TUOJ, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI, HOJYIMTPOBOTHUKOBBIN MO/, FaIbBaHUKA

JlabGopaTopHble 3aHATHS

JlaGoparopHasi padora 9. M3yyeHrne cMenIaHHOTO COCAMHEHUS pE3UCTOPOB.

JlaGoparopuas padora 10. MzmepeHue 31eKTpoABUKYIIEH CUJTbI MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTPOTHUBIICHUSI.

JladopaTopuas pa6ora 11. HaGmronenue snekTpoimsa

Tema 4.3
MarsuTHOE MHoJe.
DJIEKTpOMarHuTHas
WHTYKIUS.

Conepxanue yueOHOro MaTepuaJia

[TocTrossHHBIE MarHuThl. B3amMoaelcTBHE TIOCTOSIHHBIX MArHMTOB. MarHuTHoe Tmoje. BekTtop
MarHuTHOM MHAYKUUU. [IpUHIUI Cyneprno3uuu MarHUTHBIX Mojei. JINHUM MarHUTHOW MHIIyKIIHMH.
KapTtuna nuHui MarHUTHOW MHIYKIIMM TOJS TOCTOSIHHBIX MAarHUTOB. MarHuTHoe mMoJjie MpOBOJIHUKA C
TokoM. KapTuHa AMHUI MHAYKIUKA MarHUTHOTO TMOJISI JUIMHHOTO MPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJHMKA, KaTymku ¢ TokoM. OmbIT Opcrena. B3ammopelcTBue MPOBOJHUKOB €
TokoM. Cuia Ammepa, ee moayiabp U Hampasienue. Cuna JlopeHua, ee MOIylb U HallpaBJlICHUE.
JIBuKeHHe 3apsHKEHHON YacTHUIlBl B OJJHOPOJHOM MarHUTHOM mose. PabGota cunbl Jlopenna. SIBnenue
ANIEKTPOMArHUTHOW HHAYKIHMH. [IOTOK BEKTOpa MAarHUTHOW WHAYKUIWHU. DJIEKTPOABMKYILNAS CHIIA
WHJIYKIUU. 3aKOoH JJIeKTpoMarHuTHOM wuHAykuun Dapanes. BuxpeBoe »siekrpuyeckoe IMoJie.




DNEKTPOABMKYILAS CUJIAa WHAYKIMU B MPOBOJHUKE, JBMXKYIIEMCS MOCTYIMATEIbHO B OJHOPOJIHOM
MarautHoM Toie. [IpaBuno Jlenma. MHAYKTUBHOCT. SIBjIEeHME CaMOMHIYKIMHU. DJIEKTPOABIKYIIAS
cuJia CAMOMHAYKIHUU. DHEPrys MarHUTHOTO TMOJISI KATYIIKK C TOKOM. DJIEKTPOMArHUTHOE T10JIe

HpaRTuquRne 3aHATUSA

IIpakTnueckas padora Ne 13. Texnuueckue ycmpoiicmea u npaKkmuueckoe npuMeHeHue:
MOCTOSTHHBIE MAarHUTBI, JJIEKTPOMArHUTHI, AJIEKTPOJBUraTEIb, YCKOPUTEIN JJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

JlabopaTopHble 3aHATUSA

JladopaTopHas pa6ora 12. UccnenoBanue AeiCTBHUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.
JlabopaTopunas pa6ora 13. Vzydyenue siBneHus 2JI€KTPOMArHUTHONW WHIYKITHS

IpodeccnonaLHO OPHEHTHPOBAHHOE COlepKaHUeE (COTeP:KAHNE TIPUKJIATHOTO MOTYJIs)

IIpakTuyeckue 3aHATHS

IpakTHyeckasi padora Ne 14. Pemenue 3a1a4 ¢ npohecCHOHATBHBIM COJEPKaHHEM

Pa3znea 5. Koseoanus

U BOJIHbI

34

Tema 5.1
MexaHndecKne u
PIIEKTPOMAarHUTHbIE
KoJIeOaHus

Conep:kanue y4eGHOro MaTepuaJia

KonebatenpHas cuctema. CBoOOaHBIE MexaHWYeckue KosieObaHus. [apMoOHHMUYeckHe KojeOaHus.
[Tepuon, wacrora, ammutyna u $asza konedanuit. [Ipy>KuHHBIA MasTHUK. MaTeMaTHYECKUN MasTHUK.
VYpaBHeHue rapMoHudeckux kosneOanuil. I[IpeBpaiienue sHepruu npu rapMOHHYECKUX KOJICOAHMSIX.
Konebarenpubiii kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJIEOAHUS B UACATHLHOM KOJeOaTeIbHOM
KOHType. AHJIOTHS MEXIy MEXaHHYECKUMH U JJIEKTPOMarHUTHbIMH Kosebanusmu. dopmynal
Tomcona. 3akoH coxpaHEeHHsI SHEPruu B HAeaIbHOM KosiebaTenbHOM KOHType. IlpencraBienue of
3aTyxalolux KojiebaHusx. BpIHyXJeHHble MexaHudeckue Kojebanusa. Pe3onanc. BeIHyXIeHHBIE
AJIeKTpOMarHuTHeIe KosieOanus. [lepemennslii Tok. CHHYCOUIAIBHBIA TIEPEMEHHBIH TOK. MOIIHOCTH
MEPEeMEHHOTO TOKa. AMIUIMTYJHOE W JEHCTBYyIOIllee 3HAYCHHE CHJIbI TOKA U HANpsSKEHUS.
Tpanchopmarop. [IpousBoacTBo, nepenada u NOTPeOICHUE MEKTPUUECKON SHEPTUU. DKOJIOTUUECKHE
PUCKU TIPU TMPOU3BOJCTBE SIEKTpUUECKON sHepruu. KymbTypa HCNOIB30BaHUS SJIEKTPOSHEPTUU B
MTOBCEIHEBHOM JKU3HU

IlpakTHyeckue 3aHATHSA

OK 01
OK 02
OK 04
OK 05
OK 07
11K 1.6

IpakTtuueckass padora Ne 15. Texuuueckue ycmpoiicmea u npaxmuueckoe npumeHeHue:
ANEKTPUYECKUI 3BOHOK, FT€HEpaTOp MEPEMEHHOT0 TOKA, INHUU 3JIEKTpoIepeaay

JlabopaTopHble 3aHATHS

JlaGopatopHas pa6ora 14. ccnenoBanue 3aBUCUMOCTH MEpHO/Ia MaJIbIX KOJIEOaHUH rpy3a Ha HUTH
OT JJIMHBI HUTH M Macchl Tpy3a.
JlabopaTopHasi pabora 15. HMccinenoBaHue NEPEMEHHOr0 TOKa B ILENM M3 IOCIEAOBATEIBHO

COCAMHCHHBIX KOHACHCATOPA, KaTYIIIKH U PE3UCTOpA




Tema 5.2
MexaHUJeCcKHe 1
PIEKTPOMArHUTHBIE
BOJIHEI

Conepxxanue yueOHOT0o MaTepHaJia:

Mexanuveckue BOJHBI, yclIOBHUsS pacrnpoctpaHeHus. [lepuoa. CKOpocTh pacnpoCTpaHEHHs U JIJIWMHA
BonHbBI. [lomepeunpie W MpoONbHBIE BOJIHBL MHTepdepeHins u Audpakius MEXaHUIECKHX BOJH.
3ByK. CxopocTh 3Byka. ['poMKkocTh 3Byka. Beicota Tona. TemOp 3Byka. DIeKTpOMarHUTHBIE BOJIHBI.
VYcnoBus wu3MydeHUs: DJIEKTPOMArHUTHBIX BOJIH. B3aummuasi opuentanus BektopoB E, B, v B
AJIEKTPOMArHUTHOW BoJiHE. CBOMCTBA JJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, NPEIOMIICHUE,
noysipusanus, audpakius, wuHTepdepeHnus. CKOpPOCTh  3JIEKTPOMAarHWUTHBIX BoyiH.  [llkama
AJIEKTPOMATrHUTHBIX BOJIH. [IpMMEHEHHE SIEKTPOMATrHUTHBIX BOJH B TEXHHKE W ObITY. [IpuHIMIBI
paavoCBsI3U U TeneBUaAeHus. Paaronokanys. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeJibl

HpaKTuquKue 3aHATUSA

IIpakTnueckass paodora Ne 16. Texnuueckue ycmpoiicmea u RPAKMUYECKOE RPUMEHEHUE:.
yIBTPa3BYKOBas JUArHOCTHKA B TEXHUKE M MEIUIIMHE, paaap, pafuonpUEMHUK, TEICBU30p, aHTCHHA,
tenedon, CBU-neup

Tema 5.3
Onrtuka

I'eomerpuueckas ontuka. [IpsMonuHeiiHOe pacnpoCTpaHEHHE CBETa B OJTHOPOAHOM cpene. JIyu cBera.
Toueunsrit ucTouHMK cBeTa. OTpaxkeHHe cBeTa. 3aKOHbI OTpakeHus ceeta. [locTpoenne nzobpaxeHuit
B TUIOCKOM 3epkaie. [Ipenmomnenue cBeta. 3akOHBI TpeIOMIICHUST cBeTa. AOCONIOTHBIN TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. IlpeaenbHbI yroja TMOJHOTO BHYTPEHHETO
oTpaxkenus. [{lucniepcus cBera. CroxHbIi coctaB 6emoro cera. [{pet. CoOuparomiye u paccenBaromne
nuH3bl. ToHkasg nuH3a. DOKYCHOE pAaCCTOSIHME M OINTHYECKas cujaa TOHKOM JmH3bL. [loctpoeHue
n300pakeHUH B COOMpAIONIUX M pacCerBarONIuX JMH3aX. DopMmyrna TOHKOW JIMH3BL YBEITUYCHHE,
naBaeMoe JuH30M. Ilpemensl NpUMEHUMOCTHM TIeOMETpUYECKOM onTuku. BosHoBas onrtuka.
Wnrtepdepenius cera. KorepeHTHble HCTOUHUKH. Y CIIOBUS HAOIIOIEHUSI MAKCUMYMOB 1 MUHHMYMOB
B MHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB. Judpakiuus cpera.
JudpakuroHHas pemieTka. YcioBHe HAONIONEHUS TJIaBHBIX MaKCUMYMOB TIpU  TaJIeHUY]
MOHOXPOMAaTHYECKOT0 CBeTa Ha MupakMoHHyio pemietky. [lonspuzanus ceera

IIpodeccuoHaTIbHO OPHEHTHPOBAHHOE Colep:kaHue (Coep:KaHNe MPUKIATHOTO MOTYJIsI)

IlpakTHyeckue 3aHATHSA

IIpakTnueckas padora Ne 17. Pemenue 3a1a4 ¢ npodeccuoHalbHBIM COAECPKAHHEM

-

JlaGopaTopHble 3aHATHS

JlabopaTopHas padora 16. OnpeneneHue nokasaTens NpeJoOMICHHS CTeKIIa.
JlabopaTopnas pa6ora 17. VccnenoBanue cBOWMCTB M300pakKeHH B TMH3aX.
JlabopaTopnas pa6ora 18. HaGnroneHue qucnepcuu cBeTa

IIpakTHYecKne 3aHATHSA

IIpakTnueckas padora Ne 18. Buasl nuznydennii. Bunel ciektpoB. CnekTpsl ucimyckanus. CriekTpsl
noryoenus. CriekTpainbHbli aHanu3. CrieKTpalbHbIE KIIACChl 3B€3/1. YIbTPa(HOIeTOBOE U3IIyYCHHUE.
WndpakpacHoe uznyyenue. Penrrenosckue yun. Mix npuposa u cBoiictsa. IlIkana 31eKTpoMarHuTHBI




W3IyYECHUI

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJleP:KaAHUE (COoepKAHUE TPUKJIIATHOTO MOTLYJISA)

HpaRaneCRne 3aHATUSA

IIpakTnuyeckas padora Ne 19: Pemenwne 3amau ¢ mpodecCHOHATBLHBIM COIeP)KaHHEM

Paznen 6. OcHOBBI cleHAIBHOI TEOPHH OTHOCHTEIHLHOCTH

Tema 6.1

OCHOBEI CIIEIUAJILHOMN
TEOPHUH
OTHOCHUTEIBLHOCTH

Conep:kanue y4eOHOro MaTepuaJa:

I'pann1IBI TPUMEHNMOCTH KJIACCUYECKON MeXaHMKHU. [loCTynaTsl crienualbHONW TEOPUH
OTHOCHUTEJILHOCTH: UHBAPUAHTHOCTDH MOJIYJIsI CKOPOCTHU CBETA B BaKyyMe, IPUHIIUAII OTHOCUTEILHOCTH
OliHmTeiiHa. OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMe IECHHE BPEMEHH U COKPAILEHUE JITUHBI.
DHeprus U UMIYJbC PEISITUBUCTCKON YacTUlIbl. CBSI3b MACChl € SHEPTHEN U UMITYIBCOM
PENSATUBUCTCKON YacTUIIbl. DHEPIHsI TOKOS

OK 01, OK 02
OK 04, OK 05

Pa3znen 7. KBanroBas

(pusuka

20

Tema 7.1
JJIeMEHTHI KBAHTOBOM!
OITTUKH

Conep:kanue y4eGHOro MaTepuaJia:

®otonsl. ®opmyna Ilnanka cBsi3u sHepruu (HOTOHA C €ro 4acTOTOW. DHEPrus U UMIYJIbC (POTOHA.
OtkpeiTue u wuccinenoBanue ¢orordpdekra. OnbiTel A.I'. CroneroBa. 3akoHbl (oTodddekra.
VYpaBuenune OunmrediHa mis dotodddexra. "Kpacnas rpanuma" dotorddexra. JlaBneHue caera.
Omnwrter I1.H. JlebeneBa. Xumudeckoe ACHCTBHE CBeTa. TEXHUYECKHE YCTPONCTBA M MPAKTHYECKOC)
puMeHeHne: PoTorneMeHT, POToAATINK, COTHEUHAs 6aTapesi, CBETOINOT

OK 01
OK 02
OK 04
OK 05
OK 07
11K 1.6

Tema 7.2
CtpoeHue aToma

Conep:xaHue y4eOHOT0 MaTepuaJia:

Mogenb aroma Tomcona. OnbiThl Pezepdopaa mo paccesnuro -dactuil. [ImanerapHas Moaenb atoma.
[Toctynatel bopa. M3nydyenue u moriounieHue (GOTOHOB IpU IMEpPEXojJe aroMa € OIJHOTO YPOBHSA
SHepruu Ha Jpyrod. Buabl cnektpoB. CrnekTp ypoBHEH sHeprud atoma Bojopoida. BoJsiHOBbie
cBoiictBa yactul. Bomnel ne bpoitis. KopnyckynsipHo-BogHOBOW ayain3M. CHOHTaHHOE U
BBIHYXJICHHOE u3nydeHue. Judpakuus 371eKTpOHOB B KpHUCTaLUIaXx. YCTPOMCTBO W MPUHIMUI PAOOTHI
nazepa. TexHMuYecKWe yCTpOilcTBa M MPAKTUYECKOE MPUMEHEHHUE: CHEKTPaJbHBIA  aHaIu3
(cmekTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED

JlaGopaTropHble 3aHATHS

. JlabopaTropnasi padora 19. HaGmroieHne TuHEeHYaTOro CreKTpa

Tema 7.3
ATOMHOE SApO

Conepxanue y4eOHOro Marepuasia

OKCIIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOEHUs sapa. OTKphITHE painoOaKTUBHOCTH. ONBITHI
Pesepdopaa mo onpeneneHuio coctaBa paJuoakTUBHOIO u3nydeHus. CBoiicTBa anbga-, 6eta-, raMmma-
n3NlydyeHus. BnusiHMe pasinoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpbITHE NPOTOHA M HEUTpPOHA.
Hyknonnass mozens siapa ['eitzenOepra-MBanenko. 3apsin sapa. MaccoBoe uucio sapa. M3oTomsl.
Anbda-pacnaa.  ONEKTPOHHBIM W TO3UTPOHHBIM  Oera-pacmaa. ['amma-uznyuenue. 3akoH|

PAANOAKTUBHOI'O pacraaa. 3HCpFI/I}I CBs3H HYKJIIOHOB B sAOPC. ﬂ,[[epHLIC CHJIBI. I[C(I)CKT MacCChI sgpa.




Snepubie peakuuu. Jlenenue u cunTes saep. Anepusiii peakrop. Tepmosinepusiii cunres. [Ipodaems! u
MIEPCIIEKTHUBBI SIAEPHON SHEPreTUKU. DKOJIOTMUYECKUE ACHEKTHI SAEPHOM 3HEPreTUKHU. DJIEMEHTAPHBIC
gacTulpl. OTKpBITHE TMO3UTPOHA. MeTOoapl HAONIONCHHUS M PETUCTPAMH DJIEMEHTAPHBIX YaCTHII.
@dyHameHTaIbHbIE B3auMoencTBUs. EnuHCTBO (hnzndeckoil KapTHHBI MEpa

HpaRTuquRne 3aHATUSA

IpakTuyeckue padora Ne 20. ViccnenoBanue TpekoB YacTHII (TI0 TOTOBBIM (oTorpadusm).
Texnuueckue ycmpoiicmea u npakmuieckoe npumeHenue: GHOTONIEMEHT, (HOTOJATINK, COTHEUHA]
Oartapesi, CBETO/MOJI, CIEKTPOCKOI, Jla3ep, KBAHTOBBIM KOMITBIOTEp, JO3UMETp, Kamepa Buibcowa,
sIIEPHBIN peakTop, aroMHast Oomba

IpodeccnonaLHO OPHEHTHPOBAHHOE COlepPKaHUE (COdep:KAHNE TIPUKJIATHOTO MO/TYJIsI)

HpaKTuquKue 3aHATUSA

IpakTHyeckas padora Ne 21: Pemenue 3a1a4 ¢ npohecCHOHATBHBIM COJEP)KaHHEM

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Tema 8.1 Di1eMeHTEI
ACTPOHOMHUU U
acTpoU3UKI

Conep:kaHue y4eOHOro MaTepuaJia

OJTanbl pa3BUTHSA acTpoHOMUHU. [IpukimamHoe W MHUPOBO33PEHUECKOE 3HAYEHUE acTpOHOMHH. Bupy
3Be3qHoro Heba. Co3Bes3nus, ApKue 3BE3/bl, IUIAHETHI, UX BUAUMOE JBIKeHHe. CoHeuHas cucrema.
[lnanetsl 3emHOM rpynnbl. [lmanersi-rurantel. Manble Tena CosHeyHol cuctembl. CoJHIIE,
dbotochepa u armochepa. CostHeuHass aKTUBHOCTh. McTounuk sHeprun CoJHIA U 3BE3]. 3BE3/IbI, UX|
OCHOBHBIC XapakTepUCTHKU. JlnarpamMma "CHEKTpaJIbHBIM KJIacC - CBETHUMOCTH'. 3BE3/bl TJIaBHOM|
HOCJIEI0BATEILHOCTH. 3aBUCUMOCTD 'Macca - CBETUMOCTL" I 3B€3] INIaBHOM ITOCIIEI0BATEILHOCTH.
Buyrpennee crpoenue 3Be31. CoBpeMEHHBIE IIPEICTABICHUS O IPOUCXOXKIEHNUU U 3BoIoIUH COMHI)
Y 3Be3/1. DTanbl )KU3HU 3Be37. Mueunsliii [1yTs - Hama [Manaktuka. CnupanbsHas cTpykrypa ["anakTuku,
pacmpeneneHue 38e31, ra3a u npuid. llonoxenue u neuxenne Connua B ['anaktuke. Tunsl rajgakTuk.
[Tnockas u cepuueckas moacucreMsl [anakTrku Paguoranaktuku U kBazapbl. YepHble IbIPHI B spax
ranakTuk. Bcenennas. Pacmupenne Bcenennoil. 3akon Xa06na. Pasberanue ramaktuk. Teopus
Bonbmoro B3peiBa. PennkToBoe m3myuyenuwe. MacmtabHas cTpykrypa Bceenennoil. Meraranaktuka.
Hepeuennsie npo0ieMbl acTpPOHOMUU

OK 01
OK 02
OK 03
OK 05
OK 07

JlaGopaTopHble 3aHATHS

JlabopaTtopuasi paGora 20. HaOniogeHuss HEBOOPYKEHHBIM TIJ1a30M C  HCIIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIOKEHUU NIl OMPEENICHUs TMOJOXKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHbIE c03Be31s1 CEeBEPHOro MOTYIIApUsl U IPKUE 3BE3/IbI

IIpomexyTouHas aTTecTanus (dK3aMeH)

Bcero:

180




Temut peghepamos (00K1a008), UHOUBUOYATLHBIX HPOEKMOE

- Anekcanap I'puropseBuy CTosIeTOB - pyCCKUI (QUBHK.

- Anekcanap CrenanoBud Ilonos - pycckuil yueHblil, ©300peTaTenb
panuo.

- ANTbTepHATHBHAs YHEPrETHKA.

- AKyCTHYECKHE CBOMCTBA MOJYIPOBOJIHUKOB.

- Aanipe Mapu AMnep - OCHOBOIIOJIOKHUK JIEKTPOAUHAMHUKH.

- ACUHXPOHHBIW JIBUTATENb.

- Actepounpl.

- ACTpOHOMUS HAIIUX JHEH.

- AtomHas ¢usuka. U3oronsl. [Ipumenenne paaroakTUBHBIX U30TOIIOB.
- becKOHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.

- bunonsipablie TPaH3UCTOPBI.

- bopuc CemenoBuu fAxo0u - GpuU3MK U U300peTaTesb.

- Bennuaiiimme oTkpbITHS QUBHKH.

- Bunpl anekTpuueckux pa3psaoB. DIEKTPUUECKHUE pa3ps/ibl Ha CITy:K0e YelloBeKa.
- Bniusnue nedexToB Ha GpuznUecKre CBOWCTBA KPUCTAILIIOB.

- Bcenennas u TemMHasi Matepus.

- ['anmuiieo [Nanunen - oCHOBaTEIb TOYHOTI'O €CTECTBO3HAHUS.

- ['onorpadus u ee mpuMeHeHUeE.

- JIBr>keHue Tena nepeMeHHON MacChl.

- udpaxiys B HaIeH xKU3HH.

- XKunkue KpuCTalIbl.

- 3akonsl Kupxroda nsist anexTpuueckoi neru.

- 3aKOHBI COXPAHEHUS B MEXAHUKE.

- 3HaueHue OTKpbITUil ["anues.

- Urops BacuibeBrnu KypdaToB - ¢hu3uk, opraHu3aTop aTOMHON HAYKW U TEXHUKH.
- HUcaak HproToH - co3narens KilacCHuIecKon (pU3nKu.

- Mcnonb30BaHuE 3JEKTPOIHEPTUU B TPAHCIIOPTE.

- Knmaccudukanus u xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHII.

- KoHCTpyKIIMOHHAs MPOYHOCTH MaTepuaia 1 €€ CBsI3b CO CTPYKTYPOH.
- KoHCTpyKIIMs ¥ BUIBI J1a3€POB.

- KpuosnektpoHnnka (MUKPOIJIEKTPOHHUKA U KOJIOA).

- JIa3zepHbIEe TEXHOJIIOTUH U UX UCIIOIB30BAHUE.

- Jleonapao na Bunuu - ydeHsIit 1 n300peTaTeb.

- MarautHble u3MepeHus (MPUHIMIBI TOCTPOCHUS MTPUOOPOB, CIIOCOOBI M3MEPEHUS
MAarHUTHOTO MOTOKA, MArHUTHOW UHAYKIUH).

- Maiikn @apazeit - co3gaTenb yueHUs 00 31eKTPOMarHuTHOM TOJIE.

- Makc [1naHk.

- MeTo MEUYEHBIX aTOMOB.

3. YCJIOBUSI PEAJIM3AIIMUM PABOYEH TIPOITPAMMBI YYEBHOH
JAUCIHUITINHBI
3.1. O6pa3oBaTeibHbIE TEXHOJIOTHH



Jns  peanuzanuu  paboueld mOporpaMMmbl  YYEOHOH  JUCUMIUIMHBI HPUMEHSIOTCS
cleayromme 00pa3oBaTeIbHbIe TEXHOIOTHH:

- Ipo0JeMHOE 00yUYEHUE;

- tudpepeHInpoBaHHOE 00yUYEHUE;

- IPOCKTHBIC W UCCIIE0BATEICKUE METOIBI O0yUCHUS;

- TUYHOCTHO-OPUEHTUPOBAHHOE 00yUCHHE;

- 00y4yeHue B COTpyIHMYECTBE (KOMaHIHas, rpynnoBas padbora);

- ”H(OPMAITMOHHO-KOMMYHHUKAITMOHHBIEC TEXHOJIOTHH.

3.2. Tpe6oBaHusi K  MHHHUMAJBLHOMY  MAaTepPHAJbHO-TEXHHYECKOMY
o0ecneyeHHI0 Y4eOHOro npeamera

Peanuzanms yueOHOTO TpenMera TpeOyeT HaIn4us yueOHoro kabuHeta «Dusuka» u
nabopaTopuit A MPOBeACHUS J1a0OPATOPHBIX padoT.

O6opynoBaHue yuyeOHOro KabuHeTa:

- TOCAI0YHBIE MECTa 10 KOJIMYECTBY O0YUaIOIIIXCS;

- pabodee MeCTO MperoaaBaTers;

- TUIAKTUICCKAN KOMIUIEKT Y4eOHO-HATJISTHBIX TOCOOMIA 110 AUCIUIUIMHE (PU3MKa;

- MYJIbTHMEIMIHBIC CPEJICTBA OOYUCHHUS 10 JUCITUIUTHHE (PU3MKa.

TexHuuyeckue cpencTra 00yICHHUS:

- KOMITBIOTED C JTUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHHUEM;

- IPOEKTOP C PKPAHOM.

O6opynoBaHue J1a00PATOPHUIA:

- KOMIUIEKT JE€MOHCTPAIIMOHHOTO OOOpYAOBaHMS [UIsl TPOBENCHUS (PUIUYECKOTO
AKCIIEpUMEHTa U (POHTATIBHBIX J1a00PATOPHBIX PabOT O MEXAHUKE;

- KOMIUIEKT JE€MOHCTPAIlMOHHOTO OO0OpYAOBaHMS ISl TPOBENEHUS (U3HUUECKOTO
AKCIIEpUMEHTa U GPOHTATIBHBIX J1a00OPATOPHBIX PabOT MO JIEKTPOIUHAMUKE;

- KOMIUIEKT JE€MOHCTPAallMOHHOTO OO0OpYyAOBaHMS ISl TPOBEACHHS (DUIUUECKOTO
DKCIIEpUMEHTa ©  (QPOHTANBHBIX Ja0OpaTOPHBIX pabOT MO BOJHOBOM U
F€OMETPUUYECKON ONTHUKE;

- KOMIUIEKT JEMOHCTPAIlMOHHOTO OOOPYIOBaHUS HJsi TMPOBEACHUS (DPUINIECKOTO
AKCTIEPUMEHTA U (PPOHTATBHBIX JJAOOPATOPHBIX pabOT MO KBAaHTOBOH (hU3HUKE.

3.3. UndopmanuonHoe odecrnedeHue

Ilepeyenbr  pexkoMeHAyeMbIX  Yy4eOHBIX u3ganui, HHTepHeT-pecypcos,
JAOMOJIHUTEIbHOM JIUTEPATYPbI

OCHOBHbIE HCTOYHUKHU:

1. MsaxkumeB I'.51. ®uzuka 10k, MskumeB .51, ®uzuka 11k1 — M.: akimoHepHOE
obmectBo «M3marensctBO «IIpocBemienue», 2023r.

JlOTIOTHUTENbHBIE UCTOYHUKH

D0P «Ypoxku Kupumna u Medboaus»: Ypoku dusuku B 10-11x71.

HHTepHeT-pecypebl:

BupTtyansHble abopaTopHbie paboTsl o dhusuke, http://phdep.ifmo.ru/labor/common
Junamudeckue moaenu ¢pusndeckux spienuit, http://www.lighlink.com/sergey/java
®dusuka B anuMmanumsx, http://www.infoline.ru/

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHWSI YUEBHOII
TACHUATIITAHBI


http://phdep.ifmo.ru/labor/common
http://www.lighlink.com/sergey/java
http://www.infoline.ru/g23/5495/physics.htm

KoHTpo/b U oneHKa pe3ynbraToB OCBOEHHUs y4e€OHOIO MpEeIMETa OCYIIECTBIIAETCS
IIPENOAABaTeIeM B IPOLIECCE MPOBEACHUS KOHTPOJIBHBIX U JIA0OOpaTOpHBIX padoT,
TECTUPOBAHMS,  BBINOJHEHHUA  OOYYAIOIIMMHCS  WHIUWBUIAYAJIbHBIX  IPOEKTOB,
pedepatoB. KOHTpOJIb M OLIEHKAa pACKpPHIBAIOTCS 4YEpE3 YCBOEHHbIE 3HAHUS H
NpUOOpeTeHHbIE O0YYAIOIIMMUCS YMEHHUSI, HAallpaBlIeHHbIE HA (OPMUPOBAHUE OOIIMX
U NMpopecCUOHAIBHBIX KOMIeTeHUIHH. KoMIeTeHun NOMKHBI ObITh COOTHECEHBI C
MPEMETHBIMU pe3yIbTaTaMH.

Pe3yabTaThl 0CBOEHHs Y4eOHOI Pa3znen/Tema THun oueHoYHbIX
AUCHUTLIUHBI MeponpusTHI
st poecenomamon sermemmocti | basien 5. Town 51 a7, 59, | Yo onpoc
MIPUMEHHUTEIFHOK PA3IMYHBIM KOHTEKCTaM| Pas 4. T 4.1., 4.2., 4. 3. - dpomTanbmbiii onpoc
ACT &. 1EMBL & L., &.L., & - KOHTpOIIbHas paboTa
Pasnen 5. Temer 5.1.,5.2,,5.3. | _jagoparopras paGora
Pasnen 6. Tema 6.1 - mpakTUYeckas paboTa
Paznen 7. Temsr 7.1, 7.2, 7.3 (pemeHus
Pa3gen 8 Tema 8.1 KauyeCTBCHHEIX,
ITo/c pacueTHBIX 3a7a4)
OK 02. Mcnosib30BaTh COBPEMEHHBIE Paznen 2. Temsr 2.1., 2.2., 2.3. | - TECTOBbIC 3a1aHUs
CpeJICTBa MOUCKA, aHATH3a U Paszen 3. Tems1 3.1, 3.2., 3.3, | - MHAMBUIYaIbHbIiT
WHTEpIpeTay HHGopMau 1 Pasnen 4. Tems1 4.1., 4.2., 4.3 | Y4cOHBIA POCKT
MH(POPMAITMOHHBIE TEXHOJIOTHU IS Pasnen 5. Temsi 5.1., 5.2., 5.3, - depeHITIPOBaAHHBIN
BBITIOJTHEHUS 33/1a4 TTPO(PeCcCHOHATBEHON Paszien 6. Tema 6.1 3a4er
ACATEIRHOCTH Pasnen 7. Tems1 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c
OK 03. ITmaaupoBats u Pasnen 1. Tema 1.1
peann30BhIBaTh COOCTBEHHOE Pasnen 3. Temsr 3.1., 3.2., 3.3.
poheCcCHOHANTBHOE U IMYHOCTHOE Pasnen 4. Temr1 4.1., 4.2., 4.3
pa3BUTHE, TPEIITPUHUMATEIHCKYIO Pasnen 8 Tema 8.1
NesITeNbHOCTD B PO eCCHOHATbHON Io/c
cdepe, UCIOJIB30BATh 3HAHUS IO
MIPaBOBOBOM U (PMHAHCOBOM
IPaMOTHOCTH B PA3IMYHBIX
KU3HEHHBIX
CUTYaIUSIX
OK 04. OddexTuBHO Pasnen 2. Temn1 2.1., 2.2., 2.3.
B3aMMO/ICHCTBOBATh U PabOTATHB Pasnen 3. Temn 3.1., 3.2., 3.3.
KOJUICKTUBE M KOMaHJIC Paznen 4. Teme1 4.1.,4.2., 4.3
Pasznen 5. Temsr 5.1., 5.2, 5.3.
Pa3zgen 6 Tema 6.1
Pasnmen 7. Temm 7.1, 7.2, 7.3
ITo/c
OK 05. OcymecTBisATh YCTHYIO U Paznen 1. Tema 1.1
IMMCbMCHHYIO KOMMYHHUKAIIUIO HA Paznen 2. Temw1 2.1., 2.2., 2.3.
rOCyAapCTBEHHOM si3bIKe Poccuiickoit Pasnmen 3. Temnr 3.1., 3.2., 3.3.
Ddenepanuu ¢ yueToM ocobeHHOCTE! Pasnen 4. Temur 4.1., 4.2., 4.3
COLIMATIBHOTO ¥ KYJTbTYPHOTO KOHTEKCTA | Pasyen 5. Temsr 5.1., 5.2., 5.3.
Pasgen 6. Tema 6.1




Pazgen 7. Temw1 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
Ilo/c

OK 07. CozelicTBOBaTh COXPAHEHHUIO

OKpYKarollEen Cpebl,
pecypcocOepeKeHUI0, MPUMEHSTh
3HaHUS 00 U3MEHEHUHU KJIMMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3(PPEKTUBHO
JEUCTBOBATH B YPE3BbIYANHBIX
CUTYaIUSIX

Pasnmen 2. Temn1 2.1., 2.2., 2.3.
Paspgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temr1 4.1., 4.2., 4.3

Pasnmen 5. Temn1 5.1.,5.2., 5.3.

Pazmen 7. Tems1 7.1, 7.2
Pa3nen 8 Tema 8.1
ITo/c

[IK 4.1. ITpoBoAUTH TPOBEPKU U
oOcrenoBanus AJs o0ecneveHus
cobmoieHust TpeboBaHUM
3aKoHoJ1aTtenbeTBa Poccniickoit
denepanun

Pasnmen 2. Temn1 2.1.,2.2., 2.3.

Pazgen 3. Temnr 3.2
Pasnen 4. Temsr 4.3
Paszgen 5. Temnr 5.3
Pasmen 7. Tems! 7.3

DKCHepTHOE
HaOJIFOIEHNE
BBITIOJTHEHUS
1ab0paTOPHBIX padoT,
MPAKTHYECKUX padoT
(pemenust
Ka4eCTBEHHBIX,
pacueTHBIX 33/1a4);
HaOJIFOIEHHE 32 XOI0M
BBITIOJTHEHUS
WHIMBUTYTbHBIX
MIPOEKTOB




