MunuctepcTBO 00pa3oBaHus U HAyKH ANTaNHCKOrO Kpas
KpaeBoe rocyIapCTBEHHOE OIOKETHOE MPO(eCcCCHOHATFHOE 00pa30BaTeIbHOE
YUpeKIACHUE «ANTAUCKUNA arpOTEXHUYECKUI TEXHUKYM)
(KI'BIIOY «AnTaiickuil arpoOTeXHUYECKUNA TEXHUKYM»)

PABOYAA ITPOI'PAMMA

0011e00pa3oBaTe/IbHON YUeOHOH TUCHUILINHBI

OV/]1.08 ®u3zuka

npogeccuu

23.01.17 «MacTtep mo peMOHTY M 00CJYKUBAHUIO ABTOMOOU €I

TPOULIKOE
2019



2

Pabouass mporpamma 001meoOpa3oBareaIbHON MPOGUIBLHON Yy4eOHON JHUCHIUTLTAHBI
OVY]1.08 ®u3uka pa3paborana Ha ocHOBe DenepalbHOTO TOCYTapCTBEHHOTO 00Pa30BaTEIILHOTO
crangapra cpemHero obmero obpaszoBanus (mamee — ®I'OC COO) (Ilpukaz MunHOOpHaAYKH
Poccun or 17 mas 2012 1. Ne413), denepanbHOro TOCYIApPCTBEHHOTO 00pa3oBaTeIbHOTO
crangapra no npodeccuu cpennero npodeccruonanbHoro oopazopanus (ganee — GI'OC CIIO)
23.01.17 Mactep mo peMoHTy W oOcmyxkuBaHuto aBromoOwmnel (IIpukaz MwuHOOpHAyKH OT
09.12.2016 . Ne 1581), [IpumepHoii TporpamMmbl 00111€00pa30BaTEILHON YI€OHON TUCIIUIUTMHBI
«Puznka» s npoecCHOHANBHBIX 00pa3oBaTeNIbHBIX Opranu3zauuii. — M. : M3narenbckuii
neHtp «Axagemusi», 2015. — 25 c., pekomeHgoBaHHOW DenepanbHbIM TOCYAapPCTBEHHBIM
ABTOHOMHBIM yupexxaeHueM «dDenepanbHblii WHCTUTYT pa3BuTHs oOpasoBanus» (DPIAY
«DUPO») (ITpotokon Ne 3 ot 21 urons 2015 r. Perucrpanmonnsiii Homep penen3uu 384 ot 23
utoiisi 2015 r. DTAY «DUPOy»)

Cocrasutens: Beipun [I.E., npenonasarens KI'BIIOY «AnTalickuii arpoTeXxHUYECKUM
TEXHUKYM)

PACCMOTPEHA COIJIACOBAHO

LUKJIOBOM METOIUYECKON KOMUCCUEH 3amecTuTeNb JUPEKTOpa IO  Yy4eOHOM
O0IIEeTEXHUYECKUX u CHeIHaIbHBIX pabote

JTUCIUILINH OT« __ » 2019 r..
[Iporokonm Ne OT « » /T'.W. Kommkapoa/
2019 .

[Ipencenarens LMK /E.H.

Hexkpacosa/



3

COIAEPXAHUE

1. TACTIOPT PABOYEM ITPOTPAMMbI VUEBHOU
JUCHUIJIMHBI

2. CTPYKTYPA U COOEP)KAHUE YUYEBHOU JUCIIUIIJIMHBI

3.VCJIOBUS PEAJIM3ALIMN [TPOI' PAMMBI YUEBHOI
JTCLATUTNHEI

4. KOHTPOJIb 1 OLIEHKA PE3VJIBTATOB OCBOEHUA
YYEBHOU JUCHUIIIMHDBI

14

36

39



4

1.IIACIHHOPT PABOYEM ITPOT'PAMMBbI YYEBHOM
JTUCHUIIJIMHBI OY]1.08 ®PU3UKA

1.1. OBJIACTb IPUMEHHUSA PABOUYEM ITPOT'PAMMBI

PaGowass mporpamma  yuyeOHOW  AMCHMIUIMHBI  SIBJISIETCS  4YacTbl0 ~ OCHOBHOMU
npodeccnoHaAIbHON 00paszoBarenbHOM mporpaMMbl B cooTBeTcTBuM ¢ OI'OC mo mpodeccun
CIIO 23.01.17 Macrep 1o peMOHTY 1 00CITy>KMBaHUIO aBTOMOOUJICH.

1.2. HHOACHUTEJIBHAA 3AIINCKA

[Tporpamma oOGrieoOpa3oBarTenbHON yueOHOM nmucHUIUIMHbBl OHU3KMKa MpeHa3HAaYCeHA IS
u3ydeHus pU3NKN B IpoecCHOHATBHBIX 00pa3zoBaTenbHbIX opranuzanmsax CI1O, peanusyrommx
00pa3oBarebHYIO MPOrpaMMy CPEIHETro 00IIero oopa3oBaHus B IpezeiaX OCBOCHUS OCHOBHOM
npodeccnoHabHON oOpasoBarensHOU mporpamMMbel CITIO (OITOIT CITO) ma 6a3e OCHOBHOTO
o0r1ero 00pa3oBaHUs IPU TOATOTOBKE KBATH(DUIIUPOBAHHBIX pa00OUnX, CITyXKAIIUX.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemanero odmEero oo6pa3oBaHus,
NPEABSBISEMBIX K CTPYKTYpE, COACPKAHUIO U PE3yJbTaTaM OCBOCHHS YUCOHOHN JHMCIIUTUIMHBI
«®Du3nka», B COOTBETCTBHH ¢ PeKoMeHIaMsIMU 10 OpPTraHU3alUHU TOIYYEHHs] CPETHETo O0IIero
o0pa3oBaHuMsI B IIPeJIesiaX OCBOCHHUSI 00pa30BaTeIbHBIX IPOTPAMM CPEIHETO MPOPECCHOHATBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMSA C y4eTOM TpeOoBaHM (enepantbHBIX
TOCYIapCTBEHHBIX ~ 00pa30BaTeNbHBIX  CTAaHAAPTOB W  MOJiydaeMod  mpodeccuu  Win
CHENHATBHOCTH  CPEAHEro MpodeccHoHANBHOrO o0pa3zoBanus (muceMo Jlemapramenra
TOCYIapCTBEHHON MOJUTUKH B cdepe MoAroToBku padoumx kaapoB u IO MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom I[IpumepHO#t OCHOBHOH 00pa3oBaTEIbHOM
porpaMMbl CpefHero obIero obpa3zoBaHUs, OAOOPEHHOI pelieHHeM ¢enepantbHOro yueOHOo-
METOAMYECKOr0o 00bEAMHEHUSI 110 0011eMy 00pa3oBaHuIo (IpoTokoi oT 28 uroHs 2016 1. Ne 2/16-
3).

Conepxanune nporpaMMbl @U3UKa HAPABICHO HA JIOCTIKEHHUE CIEAYIONINX Leseii:

o OCBOEHHME 3HaHUHI O (yHJAaMEHTAJIbHBIX (PU3MYECKUX 3aKOHAX M MPUHIUIMAX,
JeKalluX B OCHOBE COBPEMEHHOH (hPM3MYEeCKOi KapTHHBI MUpa; Haubosee BaXKHBIX OTKPHITHSIX B
obmacti (pHU3HMKH, OKa3aBIIMX OMpEICIIONIee BIMSHAE HAa Pa3BUTHE TEXHUKUA W TEXHOJIOTHH;
METOJ1aX HAy4YHOTO MO3HAHUS MPUPOJIBL;

. OBJIAJICHUE YMEHHUSMHU TPOBOIUTH HAOIIONCHHS, IUIAHUPOBATH M BBHIMOJHATH
OKCTIEPUMEHTBI, BBIIBUTATh THIIOTE3Bl U CTPOUTH MOJEIH, NPUMEHAThH MOJyYCHHbIC 3HAHHS 10
busuke g OOBACHEHMS pPAa3HOOOPA3HbIX (HU3UUYECKUX SBJICHUH M CBOWCTB BEUIECTB;

MPAKTHYECKH HCII0JIb30BaTh ¢buznueckue 3HaHMUS, OLICHUBATh JIOCTOBEPHOCTD
€CTeCTBEHHOHAY4YHOI nH(popMaLuy;
o pa3BUTHE TI03HABATENIbHBIX MHTEPECOB, MHTEJUIEKTYIbHBIX M TBOPYECKUX

CIIOCOOHOCTEH B TIpoliecce MPUOOPETeHUs 3HAHUN U YMEHUN MO (PU3MKE C HCMOJIB30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB MH(POPMAIIMH U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUH;

L] BOCIIUTAHHUC Y6C)K)ICHHOCTI/I B BO3MOXHOCTHU IIO3HAHHA 3aKOHOB HpHpO}ILI,
WCTIONB30BAaHUS JOCTWIKCHHM (U3MKM Ha O1aro pa3BUTHUS YEIOBEUYECKON IWBUIN3AIUY;
HEO0OXOJUMOCTH COTPYIHUYECTBA B MTPOIIECCE COBMECTHOTO BBHIMIOTHEHHS 33/1ad, YBAKHTEIHLHOTO
OTHOIICHHS K MHEHHUIO OIMOHEHTa TpU OOCYXKIEHUU TMpoOJIeM €CTeCTBEHHOHAYYHOTO
CO,Hep)KaHI/ISI; TOTOBHOCTHU K MOpaHBHO-STquCKOﬁ OIICHKE HUCITOJIB30BaAHUA Hay‘-IHI)IX
JTOCTIKEHUH, YyBCTBa OTBETCTBEHHOCTH 32 3aIIUTY OKPYXKAIOIIEH Cpe/bl;

. UCIIOJIb30BaHNe NMPUOOPETEHHBIX 3HAHUM U YMEHMH ISl pElIeHUs PAKTUUYEeCKUX
3a/1a4 TTOBCEIHEBHOM KMU3HH, oOecreueHns 0€30macHOCTH COOCTBEHHOM KU3HH, PAIIMOHAIEHOTO
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IIPUPOJIONIONIB30BAHUS M OXPaHbI OKPYXKAFOIICH CPeIbl 1 BOZMOKHOCTh IPUMEHEHUS 3HAHUH TTPU
peIIeHNH 3a71a4, BOSHUKAIOIIUX B TIOCIEAYIONICH MPOdECCUOHATLHOM e TEIIbHOCTH.

B mporpamMmy BKIIIOYEHO COjCpIKaHKE, HalpaBlIeHHOE Ha ()OPMHUPOBAHHE y CTYICHTOB
KOMIIETEHITUH, HeoOXoauMbIx i kadecTBeHHoro ocsoeHuss OITOIT CIIO nHa 6a3e OCHOBHOIO
o01iero o0pa3oBaHus ¢ MOJTYYCHHEM CPEIHEro oOMero oOpa3oBaHUs; MPOTrPaMMbl ITOATOTOBKU
KBaJTM(PHUIHUPOBAHHBIX pabounx, ciyxkamux (ITIIKPC).

1.3 OBIIASI XAPAKTPUCTUKA YUYEBHOW JUCHMUILIAHBI
OU3UKA

B ocHoBe yueOHON aucuuiuinHbl «®uU3MKa» JEKUT YCTAaHOBKAa Ha (OpMUpOBaHHE Yy
00y4aeMbIX CUCTEMBI 0a30BBIX OHATHI (U3UKU U MPEACTABICHUNA O COBPEMEHHON (pU3HuecKoit
KapTUHE MHpa, a TakKe BbIpaOOTKA YMEHMH NPUMEHATh TBOPYECKUE 3HAHUS Kak B
npodeccruoHaIbHOM 1€ATEIbHOCTH, TaK U JJISl PELIEHMS] )KU3HEHHBIX 3a]1ay.

MHorue nosnoxeHusl, pa3BUBaeMble (PU3UKOM, pacCMaTPUBAIOTCS KaK OCHOBA CO3JIaHMs U
UCTIOJIb30BaHMsT MH()OPMAIIMOHHBIX M KOMMYHUKAanWOHHBIX TexHojoruid (MKT) — omnoro u3
Han0oJiee 3HAYUMBIX TEXHOJIOTUYECKUX JIOCTHKEHUN COBPEMEHHOMN LIMBUIM3ALHH.

®u3uka JaeT KI0Y K [IOHUMAaHWIO MHOTOYMCIIEHHBIX SBJIEHUI U  IPOLECCOB
OKpYXKarolllero Mupa (B €CTECTBEHHOHAyYHBIX OOJIACTSIX, COLIMOJIOIMM, SKOHOMHUKE, S3bIKE,
auteparype u ap.). B ¢usuke popmupyrorcs MHOTHE BHIBI IESTEIBHOCTH, KOTOPBIE MMEIOT
MeTarnpeaIMeTHbINH Xapakrep. K HuM B nepByto ouepeib OTHOCSTCS: MOJEIMPOBaHUE 00BEKTOB U
IPOIIECCOB, TPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS, CHCTEMHO-MH(POPMAIIMOHHBIA aHAIIN3,
dbopMyaMpoBaHHE THUIOTE3, aHAJIU3 U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTHU3alus,
BBISIBJICHUE TNPUYMHHO-CIICACTBEHHBIX CBSI3€H, IMOMCK aHaJOroOB, YIpaBiIeHUE OObEKTaMH U
nporieccaMud. VIMEHHO 3Ta JUCUUIUIMHA II03BOJIAET IO3HAKOMUTH CTYJEHTOB C Hay4yHbIMHU
METOAAMH [I03HAHUS, HAyYUTh UX OTIIMYATh TUIIOTE3Y OT TEOPHH, TEOPUIO OT SIKCIIEPUMEHTA.

dusznka UMeeT OueHb OOJNBIIOE M BCEBO3PACTAIONIEE YHUCIO MEXAUCIUIUTMHAPHBIX
CBsI3€H, MPUYEM Ha ypOBHE Kak MOHATHIHOIO amnmapara, Tak ¥ MHCTpyMeHTapus. CkazaHHOE
NO3BOJISIET ~ paccMarpuBarh  (U3MKY KaKk  METAJUCHMIUIMHY, KOTOpas  IpeloCTaBiseT
MEXIMCHUIUTMHAPHBIN S3bIK U1 OIMCAHUs HAyYHOW KapTUHbBI MHpa.

®dusnka SBASETCS CUCTEMOOOPA3yIOIUM (PAKTOPOM ISl €CTECTBEHHOHAYUHBIX y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (M3MYECKHUE 3aKOHBI JIeKAaT B OCHOBE COAEpX aHUS XUMUU, OHMOJIOTHUH,
reorpa(guu, aCTpPOHOMUU U CIIELUANIBHBIX TUCHMIUIMH (TEXHUYECKast MEXaHUKa, EeKTPOTEXHHKA,
ANIEKTPOHMKA U Jp.). YueOHas auciuiuiiHa «®Pu3Mka» co3JaeT yHHUBEpPCaJbHYIO 0azy Juis
U3y4eHHs 00LEenpo(peCcCHOHATBHBIX U CIIEHUATbHBIX JAUCLUIUINH, 3aKiabiBast GyHAaMEHT s
MOCJIENYIOEro 0OYUYEeHHSI CTYICHTOB.

OO6najgast JOTMYECKONl CTPOMHOCTBIO M ONUPAACh HA HKCIEPUMEHTAlbHbIE (aKThl,
yuebHas aucuuiuinHa «DPu3uka» GopMHUpYeET y CTYIEHTOB MOJIMHHO HAyYHOE MHUPOBO33PEHUE.
dusnka SABISETCS OCHOBOW yYEHHS O MaTepHaIbHOM MUpPE U pelIaeT MpolsieMbl 3TOT0 MUPA.

N3yuenne ¢usukn B mpodecCHOHATBHBIX  00pa3oBaTeNbHBIX  OPTaHU3aIUIX,
peanu3yronmx o00pa3oBaTeNbHYI0 MPOTrpaMMy CpelHero oOImiero oOpa3oBaHHMs B Ipeenax
ocBoenus OIIOIT CIIO na 6a3e 0OCHOBHOTO 00IIeTro 00Opa3oBaHUs, UMEET CBOM OCOOCHHOCTH B
3aBHCUMOCTHU OT MPOQuiIs MpodeccnoHaILHOr0 00pa3oBaHus. ITO BBIPAXKAETCs B COEPKaHUU
00y4yeHHsI, KOTMYECTBE YacOB, BBIJENIIEMbIX Ha M3YUYE€HHE OTAEIbHBIX TEM MPOTrpamMMbl, IITyOuHe
UX OCBOCHHMSI CTYJCHTaMH, 00beMe M XapakTepe MPAaKTUYECKUX 3aHATHUN, BUJaX BHEAyIUTOPHOMH
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB.

B conepxanun yueOHON AMCHUIUIMHBI O (U3MKE NMPH TOATOTOBKE OOYYAIOLIMXCS 10
CHEHUAIBHOCTSIM TEXHUYECKOro Mpodmis NpodecCHOHATBLHOr0 00pa30BaHUsd MNPOPUIbHON
COCTaBJISIIOIIEH sBIsIeTCs pasfen «DIEKTPOJUHAMUKA», TaK Kak OOJBIIMHCTBO mpodeccuil u
CHEIHUAIbHOCTEH, OTHOCAMIMXCS K OTOMY MpOQUIII0, CBSI3aHBl C D3JIEKTPOTEXHUKOH U
IIEKTPOHUKOM.
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Teopernueckue cBefeHUs MO (PU3HUKE TOMOTHIIOTCS JEMOHCTPAIMSIMH U JIA00PaTOPHBIMH
paboramu.

Nzyuenne o0meoOpa3oBarenbHON yueOHOH aucuuIuimHbl «@Du3MKay 3aBepIIacTCs
MOJIBE/ICHUEM HTOTOB B (pOpME DK3aMEHa B paMKax MPOMEXKYTOYHOW aTTeCTallid CTYACHTOB B
nporecce ocBoeHus: OITOII CITO ¢ monyuenuem cpennero oomero oopazopanus (IITIKPC).

1.4MECTO YUYEBHOMH JUCHUIJIAHBLI B YYEBHOM ILJIAHE

VYuebnas auciuiuinHa @usmka sBISIETCS Y4YeOHBIM IMPEIMETOM TI0 BBIOOPY W3
o0si3arenbHON mpenMetHO oOmactu  «EctectBennbie Haykum» PI'OC cpemnero o0riero
o0pa3zoBaHwsl.

B npodecCruOHaNTbHBIX 00pa3oBaTeTbHBIX OpraHU3AIHSX, peaTU3YIONINX
o0pa3oBarebHYI0 TPOrpaMMy CpeIHero ooiero odpaszoBaHus B mpenenax ocBoenus OITOIT
CIIO na 6a3e ocHOBHOTO 001Iero oOpazoBaHus, ydyeOHas AucuuiuimHa «DPuU3nKa» H3ydaeTcs B
obmieoOpazoBarenbHoM nukie ydebnoro miana OIIOIT CIIO na 6a3e OCHOBHOTO 0O0IIEro
o0Opa3oBanus ¢ nmoixy4deHueM cpennero oomero oopazosanus (IITIKPC).

15 PE3VJIBTATBI OCBOEHMS YYEFHOU JUCIUILINHBI

OcBocHme cojepx)aHus y4eOHOW TUCHUIUIMHBI Du3nka O00ECIeUYnBACT JOCTHIKECHUE
CTYAEHTAMHU CIEAYIOUIUX Pe3yJIbTATOB:

L4 JIUYHOCMHbBIX .

— YyBCTBO TOPJAOCTH M YBOXEHUS K HCTOPHUH U JOCTHIKEHHUSIM OTEYECTBEHHOM
buszndeckol Hayku; (GU3UYECKU TPAMOTHOE TMOBEACHUE B MPO(PECCHOHAIBHON JESITEIIBHOCTH U
OBITY P 0OpaIleHNH ¢ TPUOOPAMU U YCTPOHCTBAMU;

- TOTOBHOCTb K HPOAOIZKCHHIO 06p330BaHI/I$I 1 TIOBBIIICHUSA KBaJ'II/I(i)I/IKaIII/II/I B
n30paHHOl MpodecCHOHATBFHON EATeTbHOCTH U OOBEKTUBHOE OCO3HAHUE PONIH (DU3UYECKUX
KOMIIETEHIINI B 3TOM;

— YMEHHME HCHOJIb30BaTh JIOCTHKEHHUS COBPEMEHHOM (U3MUEeCKOM HayKu H
(GU3NYEeCKUX TEXHOJOIMH JUIs TOBBILIEHHUS COOCTBEHHOTO MHTENJIEKTYaJbHOTO pa3BUTHS B
BbIOpaHHOU MpodeccroHaIbHOM 1eATENbHOCTH;

— YMEHHE CaMOCTOSITEIbHO J00BIBaTh HOBBIE AN ceOs (u3nyecKue 3HaHuf,
UCIOJIB3YA U1 3TOTO JOCTYIHbIE HICTOYHUKU HH(OpMAIIIH;

— YMEHHE BBICTpaBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOIICHHS B KOMaHJE IO
pelieHuto o0IIMX 3a/1a4;

— YMEHUE YOpaBJIsTh CBOEW TO3HABATEIbHOM JIESTENBHOCTBIO, MPOBOJUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIIJIEKTYaJIbHOTO Pa3BUTHS;

L Memanpedmemnblx:

— WCITOJIB30BAaHUE PA3JIMYHBIX BUIOB MO3HABATEIBHON JEATEIBHOCTH JJI PELICHUS
¢u3nueckux 3agady, NPUMEHEHHE OCHOBHBIX METOAOB IO3HAHMs (HAOMIONEHUs, OIMUCAHMA,
U3MEpPEeHMs,  OSKCIEePUMEHTa) i  U3yYeHUs  Pa3IMyHBIX  CTOPOH  OKpYy’Karouei
JIEHCTBUTEIILHOCTH;

- HCIIOJIB30BAHUEC OCHOBHBIX HMHTCIIJICKTYAJIbHBIX onepaunﬁ: IIOCTAaHOBKH 3aJa4u,
(I)OpMYJ'II/IpOBaHI/IH THUIIOTE3, aHaJi3a W CHUHTC3d, CpPABHCHUA, 0606IJ_I€HI/ISI, CUCTCMaTu3anuu,
BBIABJICHUA TPUYUHHO-CICACTBCHHBIX CBﬂSGﬁ, IIOMCKa aHaJIOT'OB, Q)OpMYHI/IpOBaHI/IH BBIBOJOB JJIs1
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U3yYCHUS] Pa3IMYHBIX CTOPOH (PU3NYECKUX OOBEKTOB, SIBICHUI M IPOIECCOB, C KOTOPBIMH
BO3HUKAET HEOOXOAMMOCTh CTAIKUBAThCS B MpodeccuoHanbHOu cdepe;

- YMEHUE TCHEPHPOBATh HJCH W ONPEACISATh CPEACTBA, HEOOXOAMMBIC IS HX
peanu3anum;

- YMCHHUE HCIIOJB30BATh PAa3JIMYHBIC HCTOYHUKH I IIOJIYYCHUA (1)I/IBI/I‘ICCKOI71
I/IH(l)OpMaI_[I/II/I, OLICHUBATD €€ TOCTOBECPHOCTE,

- YMCHHC aHAJIM3UPOBATH U NIPCACTABIIATH I/IH(bOpMaI_[I/IIO B PA3JIMYHBIX BUAX,

- YMEHUE WYOJUYHO TIPEACTABIATh PE3yIbTaThl COOCTBEHHOTO WCCIICIOBAHUS,
BECTH JHUCKYCCHH, JOCTYIMHO W TapPMOHUYHO COYETasi CONIEp:KaHHue W (POPMBI MPEIACTABIIEMOM
uHpopmaruu;

° npeomemmuulx:

— c(hOpMUPOBAHHOCTH MPEACTABICHUM O POIM U MecTe (PU3UKH B COBPEMEHHOMU
HAyYHOW KapTWHE MHpa; MOHUMaHHE (HU3UYECKOH CyIIHOCTH HaOmromaeMbeix BO BceeneHHOM
aBleHul, ponmu ¢u3uku B (GopMHpOBaHMM Kpyrozopa H (GYHKIHOHAIBHOW TIPaMOTHOCTU
YeJIoBEeKa /ISl PEeLIeHUs IPAaKTUYECKUX 3a/1a4;

— BIIaJICHUE OCHOBOIIOJIArAl0LIIUMU busnueckuMu MOHATHUSIMH,
70C7pMaMepHOCTSIMH, 33aKOHAMH M TEOPUSMH; YBEpEHHOE HCIIONb30BaHUE (PHU3HUECKON
TEPMUHOJIOI'MU CUMBOJIUKH;

— BJaJICHUE OCHOBHBIMHM METOAAMM HAYyYHOTO II03HAHUS, HCIOJIb3yEMbIMH B
¢du3uKe: HaOMOIEHNEM, OITUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHusi 00palarbIBaTh pe3ynbTaThl H3MEpPEHUil, OOHApPYKHBaTh 3aBUCUMOCTH
MEeXy (U3NYECKUMU BEIMUYMHAMH, OOBSCHATH OJIYYEHHBIE PE3YAbTaThl U J€JIaTh BBIBO/IBI,

- c(hOpMUPOBAHHOCTh YMEHUS pelath GU3NUecKue 3a/1auu;

— c(OpMHPOBAHHOCTh YMEHHUS MPHUMEHATh MOTYyYEHHbIE 3HAHUS A OObSICHEHHS
yCIIOBUM NPOTEKaHUsI (PU3NUECKUX SIBIIEHUH B pUpoe, IpodeccuoHalbHOM chepe

JUIS IPUHATHS IPAKTUYECKUX PELICHUH B IIOBCEIHEBHON XKU3HH;

— c(hOpMUPOBAHHOCTh COOCTBEHHOM TO3WIMM TIO OTHOIIEHUIO K (U3MUECKON
UH(pOPMAIUH, TOTYy4aeMON U3 Pa3HbIX UCTOYHHUKOB,;

- 4 CIeNbIX U CIa00BUISIIHX:

- oBiaseHne (chOPMUPOBAHHOCTh W TPEACTABICHHUE) TIPABWJIAMH  3aIUCH
MareMaTH4eckux (opMyl M CHEeIHaTbHBIX 3HAKOB Pelbe)HO-TOUYEUHON CHUCTeMBbI 0003HAaYeHUN
JI. bpaiins.
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Taoauuna 1.

CooTBeTCTBHE JUYHOCTHBIX M METANPpEeAMETHBIX PE3YyJIbTAaTOB OﬁIIII/IM

KOMIIETCHIIUAM

OO0mme KOMNETEHIHHA

JIMYHOCTHBIE pe3yJabTarhbl

METalee)]MeTHI)Ie pe3yabTarbl

OK 1. BwiOuparp crnoco0Obl
penreHns 3a1a4
npo¢heCCHOHAEHOU

ACATCIIBHOCTH, IIPUMEHUTEIIBHO
K pa3JIMYHbIM KOHTCKCTaM

- YyBCTBO TOPIOCTH M YBaKEHHUS K
HUCTOPUH " JOCTHKCHUSIM
OTEYECTBECHHON (QU3MUECKON HAyKH;
TBOPYECKH TPAMOTHOE IIOBEICHHUE B
npodeccHoHaIbHON NIESITENEHOCTH U
OBITY TIpU OOpAIICHUU C MPUOOPAMH U

yCTpoiicTBaMu;

- TOTOBHOCTb K  IPOAOJDKCHHIO
obpazoBaHus u MOBBILLICHUS
KBaNU(pHUKALIH B n30paHHOMN

HpO(I)CCCHOHaHLHOﬁ JACATCIbHOCTH H

- UCTIONIb30BaHNE
OCHOBHBIX HHTEJJICKTYaIbHBIX
oIeparyii: MOCTaHOBKY 3ala4H,
(bopMyITHpOBAaHHUS THIIOTES,
aHaJn3a U CHHTE3a, CPAaBHEHHS,
000011IeH s, CHCTEMATH3ALINH,
- BrisBneHUs IpHYHHHO-
CIJICICTBEHHBIX CBsI3eH, IOHCKa
aHaJIOroB, ()OPMYITUPOBAHHUS
BBIBOJOB JJIsI U3YUCHUSA

00bEKTUBHOE OCO3HaHUE pomm
(hM3UIECKIX KOMIIETCHIIUN B 3TOM; PasIIHBIX CTOpO}VI (usireckux
YMEHHE HCIIONB30BATh  JOCTHIKCHHS 00BEKTOB, SBICHHI U IPOLIECCOB,
COBpEMCHHOW (hu3ndeckol Hayku u | € KOTOPHIMH BO3HHKAET
¢dusnyeckux TEXHOJIOTHi U | HEOOXOMUMOCTH CTAJIKHBATHCS B
MOBBIIICHUS COGCTBEHHOTO | mpodheccroHanbHOM chepe.
HHTEJUIEKTYalbHOTO pa3BUTHUS B
BBIOpaHHOU npodeCCHOHATBEHON
JIESITETIBHOCTH.
OK 2. OcymecTBisaTh MOUCK, - YMEHHE CaMOCTOSITENbHO J00BIBaTh | - YMEHHE I'€HEpUpPOBaTh WJACU H
aHanu3 MW HHTEpIpETaIuio HOBBIC ISl ceOsi (hU3UUCCKUE 3HAHUS, | OIPEACIATh CpeJICTBa,
I/IH(I)OpMaLII/II/I, Heo0xoauMoit HCIIOIB3ys. UIA OTOr0  JIOCTYIIHBIE HeOOXOIUMEBIE 1 ux
I BBIIOJHEHMS 3ana4 HCTOYHHUKHN HHPOPMALINH; peanuzanumy;
PO eCCHOHATBHOMN YMEHHE BBICTPAUBaTh KOHCTPYKTHBHBIC | - yMeHHe HCTIONB30BaTh
ACATEILHOCTH. B3aUMOOTHONIEHHS B KOMaHAe IO | pasIM4HblE  MCTOYHUKH I
peIIeHHo 00MIHX 3a/1a4; MTOTYYCHUS (huzngeckoi
YMEHHE YOPaBIATH cBoel | MHpOpMAIK, OLECHWBAaTh  ee
MIO03HABaTEIHHOMN JIeSITETPHOCTBIO, | TOCTOBEPHOCTH;
MIPOBOANTH CaMOOIICHKY  YpOBHA | - YMEHHE aHaJIW3HpPOBaTh W
COOCTBEHHOTO HMHTEJUIEKTYalbHOTO | MPEACTaBIATh HWHGPOPMAILMIO B
pa3BHUTHSL. pa3IMuHbBIX BHJAX;
- yMEHUE MyOIMYHO
MIPEICTaBIATh Ppe3yIbTaThI
COOCTBEHHOTO HCCIICTOBAHUS,
BECTH IUCKYCCHH, TOCTYITHO H
TapMOHUYHO coderas
coJiepKaHue u (bopmbI
MpeJCTaBIsIeMO HHPOPMAIINH.
OK 3. [IlmarumpoBaThb W _ _
peATH3OBLIBATS COBCTBEHHOE YMEHHE CaMOCTOSITEIIEHO YMEHHE TEeHEePHPOBAThH
IPOBECCHOHATBHOE " JIOOBIBATH HOBBIE JJIS ceOst PU3MUECKue | uaen | OIpeNeNsiTh CPEeACTBa,
3HAHUS,  HUCTONB3YyS  JIS  3TOrO | HEOOXOAMMBIE Ut ux

JIMYHOCTHOC pa3BUTHUC.

JOCTYIIHBIE NCTOYHUKH I/IH(i)OpMaL[I/II/I;

- yYMEHuUe BBICTpAanBaTh
KOHCTPYKTHBHBIC B3aMMOOTHOLICHUSA B
KOMaHA€ 0 PCHICHUIO O6IIII/IX 3a1a4,

— YMEHUE YIOpaBIsATh CBOEH

MO3HABATEIbHON JIeATENBLHOCTBIO,
MPOBOJUTH CaMOOIIEHKY YPOBHS
COOCTBEHHOIO HMHTEJJIEKTYaJIbHOTO

Ppa3BUTHS.

peanu3annm;

- YMEHHUE HCIOIb30BaTh

pasnUYHblE  UCTOUHUKH Ui
MOIYy4EHUsS ¢usnueckoit
nHpOPMAIIMHN,  OIEHUBATH €€
JIOCTOBEPHOCTbD.
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OK 4. . Paboratp B
KOJIJICKTUBE u KOMaHfe,
3¢ deKTHBHO
B3aUMOJICHCTBOBATh c
KOJIIETaMH, PYKOBOZCTBOM,
KIIMEHTaMH.

- YMEHHME CaMOCTOSTEIBHO J00BIBaTh
HOBBIE IS ceOsi (PM3MUYECKHE 3HaHWS,
UCTIONB3YyS Ul 3TOTO  JOCTYITHBIE
WCTOYHUKH HH(POPMALUH;

- yMEHHE BBICTPanBaTh
KOHCTPYKTHBHBIC B3aWMOOTHOIICHHS B
KOMaHZIE€ TI0 pEIICHHIO OoOmuX 3ajad;
YMEHHE YIPaBIATh CBOEH

- yMEHHe HCTIONIb30BaTh
pasiuuHble  MCTOYHUKH  JUIA
MOy 9ICHUS (huzngecKoi
nHPOpPMAIIUHN,  OICHWUBATH  €¢
JOCTOBEPHOCTE;

- YMEHHE AaHaIN3WpOBaTh W
MPEACTABIATE HMHOOPMAIMIO B
pa3INYHbBIX BHIAX.

IO3HABaTeIbHOI JIeSITCILHOCTBIO,

MIPOBOJIUTH CaMOOIICHKY YPOBHS

COOCTBEHHOTO HMHTEJJIEKTYaJIbHOTO

pPa3BUTHAL.

- eHUEe TIPaBIIATh CBOCH | _—
OK 5. OCyIIecTBIATS YCTHYIO m 5 ynp YMEHHUE HCIIOIH30BaTh
- ITHCEMEHHYTO [M03HABaTEILHOMI ACATENBHOCTBIO, | pasnyuHble HCTOYHUKU AU
KOMMYHUKAIUIO Ha IIPOBOANTH CaMOOLICHKY YPOBH: MOJTYYCHUS (1)I/I3I/I‘ICCKOI>II
TOCYIApCTBEHHOM  SI3BIKE C COOCTBEHHOIO MHTEIUIEKTYATbHOTO | yyhopMaltiiK, OLCHUBATH e

vy b
YETOM ocobeHHoCTEN

y Pa3BUTHA. JI0CTOBEPHOCT.
CONMANBHOTO W KYIBTYpHOTO
KOHTEKCTA.

- YMEHHUE BBICTPAaUBaTh | - YMEHHE UCTIOIb30BaTh

OK 6. [IposBasaTe
IpaXJaHCKO-NaTPHOTHUECKYIO
MO3UINIO, JEMOHCTPHPOBATh
OCO3HAaHHOE IIOBEACHHE Ha

KOHCTPYKTHBHBIC B3aWMOOTHOIICHUS B
KOMaH/Ie 110 PEIICHHUIO OOIIHX 3a/1a4.

pa3IUYHbIC HCTOUHUKY TS
MOTy4eHHS PU3NIECKOMH
nH(popMaIuy, OIICHUBATH €€

OCHOBE TPagUIIHOHHBIX JIOCTOBEPHOCTD
00IeYeI0BEUSCKUX

LEHHOCTE.

OK 7. CogeiicTBOBaTh - yYMEHHE BBICTPAUBaTh | - YMEHHUE UCIOIb30BATh

COXPaHEHHIO  OKpYyXKaromen
Cpelnsl, pecypcocOepeKeHH IO,
3¢ (QeKTHBHO JEHUCTBOBATH B

KOHCTPYKTHUBHBIC B3aMMOOTHOLICHUA B
KOMaH/IE 110 PeIIeHUI0 OOIIMNX 3a71ay;

pas3yIuuHbIe HCTOYHUKH IS
Noy4eHHs1 PU3NIECKOMN

. T YMCHHMC - YHPABIUITE - CBOCH | ) opMawmy, oLeHuBaTh ee
YPE3BbIYANHBIX CUTYyalHUAX. M03HABATEIbHOM JIEATEIbHOCTBIO, ’
MIPOBOANTH camoonenky  ypopms | AOCTOBCPHOCTE.
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO
pasBHUTHSL.
OKS. Hcmonp30BaTh CpeACTBA | TOTOBHOCTH K IIPOJOJDKEHUIO | YMeHue UCIIOJIb30BaTh
(usuueckoii  KynbTypbl s | 0GpasoBaHus u TOBBIICHUS | pa3nuyHbIC HCTOYHUKH TUIS
COXpaHCHMs W YKPCIUICHUS | xBanuQuKaLun B n30paHHOM ToMyeHNs dusmaecKoii
310pOBbLA B Mponecce | mpodeccnoHaTbHON EATETHPHOCTH H
npodeccHoHanbHo 00BEKTHBHOE OCO3HaHHUE ponn MHGOpMAlKH,  OUCHWBATE e
ACATCIBHOCTH W TOANCPKAHMS |y yj3pyecknx KOMIIETEHIMI B D TOM; AOCTOBEPHOCT.
HeO6XOHHM9m YPOBHA | yyieHne  mcmonb3oBaTh  IOCTHKEHHS
usieckoit COBpPEMEHHOW (U3MYECKOH HayKH |
TOATOTOBICHHOCTH. (hr3nIeCcKIX TEXHOJIOTHH IS
MOBBIIIEHUS COOCTBEHHOTO
UHTEIUIEKTYalIbHOTO pa3BUTUA B
BBIOpaHHON npodeccronaabHON
JIESITEIbHOCTH.
OK 9. Hcmonp30BaTh | yMEHHE HCIIONB30BaTh  JIOCTIDKEHHUS | YMEHHE HCIIOIb30BaTh Pa3iIMyHbIC
MH(OPMAIHOHHBIE TEXHOIOTHH COBpPEMEHHOH (M3WYECKOH HAyKH U | HCTOYHHMKH I MOJTy4YCHHUS
B IPO(ECCHOHANBHOM | (husHuecKkux TEXHOJOTHH st | puszndeckoi nHpopmaruu,
NACATCIIbHOCTH. MOBBIIICHUS COOCTBEHHOTO | OILICHHBATH €€ JOCTOBEPHOCTE;
WHTEJUIEKTYaIbHOTO pa3BUTHA B | yMeHHe aHAJIN3UPOBATh
BBIOpaHHON po¢eCCHOHANBFHON | IPEACTaBIATE HHPOPMAIMIO B
JIESITETTBHOCTH. Pa3IUYIHBIX BUAAX.
OK 10. . [Tlone30BaTkCs | yMeEHHE HCIIOJIB30BaTh JIOCTHIXKCHHUS | YMEHHE aHAJIU3UPOBaTh u
npodeccHoHaIbHOM COBPEMEHHOH (u3NYeckol HayKW W | IPEACTaBIsATh HH(OpManuio B




JOKyMEHTaluei
roCyIapCTBEHHOM
HWHOCTPAHHOM SI3bBIKE.

Ha
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(usryeckux TEXHOJIOTHIA UL
HOBBIILICHUS COOCTBEHHOT'O
UHTEIUICKTYaJlbHOTO ~ Pa3BUTUS B
BBIOpaHHOU npodecCHOHAIEHON
JeATEeIbHOCTH.

pa3JIMYHbIX BUJAX.

OK 11. . IlnanupoBath
MIPEATIPUHIMATEIBCKYTO
JeATEeILHOCTh B
mpogeccHoHaNBHOI chepe.

YMEHHE HCIOJIb30BaTh JIOCTYDKCHHS
COBpEMCHHOW (M3NYECKOW HAyKd W

br3HIeCcKIX TEXHOJIOTHH TUTS
MOBBIIICHUS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO ~ Pa3BHTHI B
BBIOpaHHON npodeccroHaapHON

JACATCIBbHOCTH.

yMEHHE aHAIM3UPOBATh
MPEACTABIATE  MH(OPMAIHIO
pa3INYHbBIX BHIAX.

n
B
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INEPEYEHDb TEM UHANBU/IYAJBHBIX ITPOEKTOB
(MH®OPMAIIMOHHLIX, TBOPYECKHUX, COIIUAJIbBHBIX,
HNPUKJIAZAHBIX U /IP.)

Axnexcangp I'puropreBud CToneTOB — pyCCKHid (PU3HK.

Anekcannp CrenanoBud [lonmoB — pycckuii y4eHblIi, H300peTareib paano.
AnpTepHaTUBHAsI SHEPIreTHKA.

AKycTHY€ECKHE CBOKCTBA IIOJIYITPOBOIHUKOB.

Anzape Mapu Amriiep — OCHOBOMOJIOKHUK 3JIEKTPOJUHAMUKH.
ACUHXpPOHHBIN JBUTaTEb.

AcTtepouipl.

ACTpPOHOMUS HAILIUX JTHEH.

Aromnas ¢usuka. Uzoromsl. [IpuMeHeHne paguoakTUBHBIX H30TOMOB.
beckoHTakTHBIE METOBI KOHTPOJIS TEMIIEPATYPHI.

bunonspHbie TPaH3UCTOPBI.

bopuc Cemenouu SAkobu — Gu3nuk 1 n300perareb.

Bennuaiimme oTKpbITHS GU3HKH.

Bunpl anekTpudeckux paszpsioB. DIEKTPUUYECKHE pa3psbl Ha CIIyKOe YeIoBeKa.
Bnusaue nedexroB Ha pu3nyeckre CBOWCTBA KPUCTAILIOB.
Bcenennas u temHas marepus.

INanuneo 'anuneit — ocHOBareab TOUHOTO €CTECTBO3HAHUS.
l'onorpadus u ee npuMeHeHue.

JIBM>KEeHHE Tella IEPEMEHHOM MacChl.

Judpakius B HaleH KU3HU.

XKunkue kpucTaisl.

3axonbl Kupxroda amns anekrpudeckoil nemnm.

3aKOHBI COXpaHEHUS B MEXAHUKE.

3HaueHue OTKpbITUH [annmes.

Urops BacunbeBnu KypuaroB — Qu3uk, opraHu3arop aTOMHONW HAyKH U TEXHUKU.
Hcaak HproToH — co3farens Kiaccudeckoi Gpu3mkH.

Hcnonb3oBaHuE 37€KTPOIHEPTUHU B TPAHCIIOPTE.

Krnaccugukanus u XxapakTepUCTHKHU 3JIEMEHTApHBIX YaCTHUILL.
KoHCcTpyKIIMOHHAs IPOYHOCTH MAaTEpHala U €€ CBA3b CO CTPYKTYpPOH.
KoHncTpykuus u BUIbI 1a3€pOB.

Kpuoanekrponuka (MUKPOIIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUH U UX MCIIOIb30BAHNUE.

Jleonapno na Bunuu — yueHsblil 1 u300peTarens.

MarnuTHble U3MepeHUs (MPUHIMIIBI TOCTPOEHUs MPUOOPOB, CIOCOOBI H3MEPEHUs
MarHUTHOTO MTOTOKA, MAarHUTHON MHIYKLIUN).

Maiixn @apazeit — co3marensb yaeHus 00 3JIEKTPOMAarHUTHOM TI0JIE.

Makc [1naHk.

Metoa Me4eHbIX aTOMOB.

MeTtonpl HAOMIOAEHUS W PETUCTPAIIMH PAAUOAKTUBHBIX U3TYyYSHUH U YaCTHII.
MeTtonb! onipeesieHust IIIOTHOCTH.
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Muxaunn BacunbeBud JIOMOHOCOB — yU€HBIN SHITUKIIONEIUCT.
Mogenu aroma. OnbsiT Pezepdopaa.
MosnekynasipHO-KMHETHYECKasl TEOPUS HiealbHbIX Ia30B.
MouHusa — ra3oBbId pa3psj B IPUPOIHBIX YCIOBUAX.

HanorexHonoruss — MeEXIUCIUIUTMHAPHAS 00MacTh (PyHIAaMEHTATBHOW W TPHUKIIATHON
HayKH 1 TEXHUKH.

Hukona Tecna: »ku3Hb ¥ HeOObIYAHBIE OTKPBITHSL.

Huxomaii Koniepauk — co3aareiib reTMoOueHTPUYECKON CUCTEMBI MHUPA.
Hunbse Bop — oaun u3 cosznarerneil coBpeMeHHON (hPU3UKH.
Hykneocunres Bo BeeneHHOM.

OObsicHeHue GOTOCUHTE3a C TOUKHU 3pEHUS (DU3UKH.

OrnTuyeckue sIBICHUS B IPUPOJIE.

OTKpBITHE ¥ TPUMEHEHHE BRICOKOTEMIIEPATYPHON CBEPXIPOBOIUMOCTH.
[lepeMeHHBIH 3NIEKTPUUYECKUI TOK U €r0 IIPUMEHEHHE.

[1na3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

[1naneTsl CoTHEYHOU CUCTEMBI.

[TomynpOBOAHUKOBBIEC TATYMKU TEMIIEPATYPHI.

[IpuMeHeHne KUIKUX KPUCTAIUIOB B MPOMBIIIJIEHHOCTH.

[IpuMeHeHue 1epHBIX PEAaKTOPOB.

[Ipupona dpeppomaruerusma.

[TpoGrieMbl 5K0NIOTHH, CBSI3aHHBIE C UCTIOJIB30BAHUEM TEILUIOBBIX MAIIHH.
[Ipou3BoacTBO, NIEpenaya U UCTIOIH30BAHUE AICKTPOIHEPTUH.
[Ipoucxoxnenne ConHEYHON CUCTEMBI.

[Tbe30amexkTpudeckuit 3PeKT ero mpruMeHeHue.

PazButue cpencts cBsi3u U paauo.

PeakTuBHBIE IBUTaTENTU  OCHOBBI PA0OTHI TETNIOBOW MAIIHHBI.
PenukroBoe usnydyenue.

Pentrenosckue nyuu. Mctopus otkpeitus. [Ipumenenue.

Poxxnienne u 5BOIIONIS 3BE3]I.

Ponp K.O.[lnonkoBCcKOro B pa3BUTHH KOCMOHABTHKH.

CBeT — 2neKTpOMarHuTHas BOJIHA.

Cepreit IlaBnoBuu KoponeB — KOHCTPYKTOp W OpraHM3arop MPOM3BOACTBA PAKETHO-
KOCMHUYECKON TEXHUKHU.

Cunbl TpeHus.

CoBpeMeHHasl CITyTHUKOBAsI CBA3b.
CoBpemeHHas (usndeckasi KapTUHa MHUpa.
CoBpeMEHHBIE CPEICTBA CBA3H.

CoJtHIle — UCTOYHUK >KU3HU Ha 3eMIIe.
Tpanchopmaropsr.

VYnbTpa3Byk (IojyuyeHue, CBONCTBA, IPUMEHEHHE).
VYIpaBiseMblil TEPMOSIIEPHBIN CUHTES.
YckopuTenu 3apssKeHHBIX YaCTHII.
®u3uKa U My3bIKa.

duznyeckue CBOWCTBA aTMOC(HEpHI.
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— ®O0T031EMEHTHI.
—  ®@otorddext. [Ipumenenue siBnenust porosdpdexra.
— Xanc Kpucruan Dpcre; — OCHOBOIOJIOKHHK 3IEKTPOMarHeTu3Ma.
— UepHsble ABIPHL.
— IlIkasa 37eKTPOMarHUTHBIX BOJIH.
— DKOJOruyecKue npooaemMsl 1 BO3MOXKHBIE YT UX PELICHHUS.
— DJEeKTpOHHas IPOBOJUMOCTb METaI0B. CBEPXIPOBOANMOCTD.
—  DMuiui XpuctuaHoBud JIeHIT — pycckuid pu3uK.

1.6. KOJIMYECTBO YACOB HA OCBOEHHUE PABOYEM ITPOI'PAMMBI
YYEBHOU JUCHUIIJIMHDbI:

MaKCUMaJIbHON y4eOHOM Harpy3ku oOydaromerocs 198 gac,
B TOM YHCJIE:
00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3ku obydaromierocs: 180 yacos;
MIPOMEXYTOYHAsI aTTeCTaIHsI 36 4acoB.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCIUIIJINHBI

2.1. OFbEM YUYEBHOM JJUCHUIIJIMHBI U BUJIbI YYEBHOM PABOTHI

Bup yueOHoii padorsl O6vem uacos

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 198
Oos3aresibHAs ayAUTOPHasi yueOHasi Harpy3Ka (Bcero) 180
B TOM 4YHCIIE:

JIEKINHU 136

MIPAaKTHIECKNE 3aHATHSA

nabopaTopHble pabOTHI 44
CamocrosiTesqibHAas pa6oTa 00y4yaromerocs -

B T.4. UHJMBHUYaIbHBIM IPOEKT -
IIpomexyTouHas arTecTanus B ¢popMme IK3amMeHa 18




2.2. TEMATHUYECKHW MJIAH YYEBHOI TUCHUATIIMHBI OYL.08

15

OU3HUKA
No Paznennt O0BeM BpEMEHU Ha OCBOCHHUE YUCOHOM TUCIIUTUTHHBI
m/ Maxkcuman | CaMOCTOATENb AyYIUTOpPHBIC 3aHATHS
II bHas Hasl yaeOHas Bcero [pakTuueckue
yaeOHas Harpyska 3aHATHUS
Harpyska
1 2 3 4 5 6
Baenenne 2 - 2
1 | Pa3zmen 1. MexaHuka. 38 - 38 10
2 | Pazgen 2. MonexynsapHas Qu3Hka. 24 - 24 10
TepMonuHamuka
3 | Pazgen 3. DnexTpomuHaMuka 54 - 54 11
4 | Pasmen 4. Komebanus 1 BOJHBI 22 - 22 5
5 | Pasgen 5. Ontuka 12 - 12 8
6 | Pasgen 6. OCHOBEI CITEIIMAIIBHON 6 - 6
TEOPUH OTHOCHUTEIBHOCTH
7 | Pasgenr 7. DimeMeHTHI KBaHTOBOM 14 - 14
(107637091
8 | Pasgen 8. DBomronms Beenennoit 8 - 8
WHauBuayanbHbIA OIPOEKT - - -
[TpomexyTodHas aTTeCTAIHS 18
Hroro: 198 - 180 44
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2.3.COJJEP)KAHUE YYEBFHON JUCIUILINHBI OY/.08 ®PU3UKA

Conepixanne yueGHOro MaTepHaJia, NpaKTHYeCKHe 3aHATHS, O0bem
HaumeHoBaHue pa3ieioB H
Tem JabopaTopHbie padoThl, CAMOCTONITeIbHASA PadoTa 4acos
o0yvaronuxcs
1 2 3
Beseoenue Conep:xaHue yue0HOro MaTepuaJa 2
duznka — pyHIaMeHTaIbHas HayKa O TIPUPOJIE.
EcTecTBeHHOHayuHBIE METOJ TMO3HAHMA, €ro BO3MOXKHOCTU U
TpaHMIBl TPUMEHUMOCTH. OKCHEPHMEHT W TEOpHs B IPOIEcce
Mo3HaHMs HpUpoAbl. MonenupoBaHue (GU3MYECKUX SIBICHUH U
mpoueccoB. Pons 3KcnepuMeHTa W TEOPUH B MPOIECCE TO3HAHMS
npuponabl. dusnueckass BenauuuHa. [lorpemiHOCTH U3MeEpeHUi
¢dusnyeckux  BenuyuH.  Dusnueckue  3akoHBI.  [paHUIBI
MIPUMEHNUMOCTH (U3NIECKUX 3aKOHOB. [loHATHE O Qu3HUECKOn
KapTHHE MHpa. 3HaueHue (GU3MKH IIPU OCBOCHUH Ipodeccuit
CIIO.
Paznen 1 Mexanuka 38
Coaepxanue y4eOHOI0 MaTepuaa 8
Mexannueckoe nBwxkeHue. Ilepemenienue. Ilyte. CropocTs.
PaBHOMepHOE IPSIMOJIMHEHOE JBIJKCHHUE. VYckopenue.
PaBHONIEpeMeHHOE  IpsiIMONIMHEiHOe  nBrkeHune. CBoOOIHOE
naneHve. J[BwkeHue Tena, OPOLIEHHOTO IO YIVIOM K TOPU3OHTY.
PaBHOMEpHOE IBM)KEHHE M0 OKPYKHOCTH.
Tema 1.1 Kunemamuxa HAemonctpanun
3aBHCUMOCTb TPACKTOPHUU OT
BBIOOPA CHCTEMBI OTCYETA.
Bubl MeXaHHYECKOTo
JIBIDKCHUSL.
JladopaTopHas padora 2
1. HccnenoBanme  IBWXKEHHs  Tela HOA  JeHicTBHEM
[TOCTOSTHHOW CHJIBI
CopaepxaHue y4yeOHOro MaTepuasa 8
[lepBriii 3akoH Heiotona. Cuna. Macca. Umnynbe. Bropoii 3akoH|
Tema 1.2 3axonvr mexanuxu HproroHa. OCHOBHOM 3aKOH KJacCHMY€CKOM IuHamuku. Tperuii
Hviomona 3akoH HploTOHA. 3aKOH BCEMHMPHOTO TATOTEHMs. | paBHTallMOHHOE
mone. Crna Tsokectu. Bec. CrocoOs! u3mMepeHus Macchl Tei1. CHITbI
B MEXaHHKE.
lemoHCcTpanumn
BaBHCHMOCTh YCKOPEHHS Tela OT €ro MacChl U CHIIBI,
neicTByroeil Ha Teno. CloXeHue CHUll.
IPaBEHCTBO M IPOTHBOIIOIOKHOCTh HAIPABICHUSI CHJT ICHCTBHS U
MpoTHBONEHCTBUA.  3aBUCHUMOCTh  CHJIBI ~ yINPYrOCTH  OT
Imepopmarum.
Cuitet Tpenusi. HeBecomocTh
JIaGopaTopHasi padora 2
1. N3ydenne ocoOeHHOCTEH TPEHNUS! (CKOJILKEHNS)
Coaep:xanue y4yeOHOro MaTepuasa 12
3aKoH coxpaHeHUs MMIylbca. PeaktuBHoe nBikeHne. Pabora
cuibl. Pabora moTeHIManmbHBIX CHI. MOIIHOCTE. JHEprus.
Kunermueckass o»Heprusa. [loTeHmmanbHass 3Heprus. 3aKoH
COXpaHEHUsl MeXxaHudeckod »sHepruu. IIpuMeHeHHe 3aKOHOB
Tema 1.3 3axonst coxpanenus ¢ |[COXPaHCHHUA.
MexaHuke VIemoncmpayuu
[lepexon nMoTeHIMATBHOM YHEPTUH B KHHETHYECKYIO U 00paTHO.
JIaGopaTropHbie padoThI 6

1. H3y‘leHH€ 3aKOHa COXpaHCHU UMITYJIbCa

2. CoxpaHeHHe MEXaHHYECKOH SHEPIUH TIPH IBMKEHUH TeNIa
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0T ISWCTBHEM TSDKECTH U yIIPYTOCTH

3. CpaBHeHue paGOTBI CHMIBI C H3MEHEHHEM KHHETHYECKOi
SHEPIHH Tela

4. Vsyuenue 3aKOHOB COXPAHEHHS Ha TIPUMEPE yapa MapoB
1 OaJITUCTUYECKOTO MasiTHAKA

Pa3gen 2 MouiexynsipHasi
¢puzuka. TepmonuHamuka

24

Tema 2.1 OcHogbt monexynapHo-
KUHeMmUyecKoli meopuu.
Hoeanvnuii 2as

Conep:xkanue yueOHOro MaTepuasa

OCHOBHBIE MOJOXKEHUS MOJEKYIIPHO-KMHETUUECKONH TEOpHU.
Pa3Mepsl U Macca MOJIEKYT M aTOMOB. BpOoyHOBCKOe IBIIKEHHE.
[ dyszus. Cunbl u SHeprus MEXMOJIEKYISIPHOTO
B3anmozeiicTBust. CTpoeHHE ra3000pa3HbIX, KUAKHX M TBEPIBIX
es1. CKOpOCTH IBIKCHUSI MOJIEKYA M MX M3MepeHHe. MneanpHbIi
ra3. JlaBmenne ra3za. OCHOBHOE YpPaBHEHHE MOJICKYIISIPHO-
KUHETUYECKOW TEOpUM Tra3oB. TemmepaTypa U €€ H3MEpEHHE.
["a3oBbIe 3aKOHBI. AOCOTIOTHBIN HYJb TEeMIIEpaTyphl.
TepMonuHaMHUUecKas 1IKajla TEMIEPATYPhl. YPAaBHEHUE COCTOSHUS
neanbHOro raza. MossipHast ra3oBasi HOCTOSIHHAsL.

JlemoHncTpanumn

JIBIoKeHNEe OpPOYHOBCKUX dacTHil. Juddy3us.

M3MeHeHNe TaBICHNMS ra3a ¢ U3MEHEHHEM TEeMIIEPaTyphI IIPH
MOCTOSHHOM 00BeMe. M3oTepMudeckuii 1 n300apHbIi
MPOIIECCHI.

Tema 2.2 OcHosbi
MepMOOUHAMUKY

Coneprxanue y4eOHOro MaTepuaja

OCHOBHBIE TOHATHS U OMNpeAeNeHus. BHYTpeHHss SHeprus
cHUCTeMBbl. BHYTpeHHss SHeprus wHacalbHOro rasa. Pabora u
TeIUIOTa KaK (POPMEI TIepeiadd YJHePTUH. TermIoeMKOCTh. YenbHas
TeIUIOEMKOCTh. YpaBHEHHE TeIUIOBOro OanaHca. IlepBoe Hawamo
TepMonuHaMuKA. AnuabaTHbI mpomnecc. [IpuHOMD nmefcTBHA
reroBod mawmuHbl. KIIJI TemnoBoro nsurarens. Bropoe nawaio
TEPMOIMHAMUKH. TepMOmMHAMU4YecKas IOKajxa TeMIepaTyp.
XomomumsHble MaluHEL. TeruroBsle nBuraTenu. OXpaHa IpUPOEI.
JleMoHCTpauuu

I13MeHEeHre BHYTPEHHEN 3HEPTUU TEI

[Ipy COBEpIICHUH PaboTHL. Momenun

TEIUIOBBLIX JIBUTaTelIeH.

Tema 2.3 Ceoiicmea napog

Copaepxanue y4yeOHOI0 MaTepuasa

Mcnapenue u koHjaeHcauusi. HacbllleHHBI nap U ero CBOWCTBA.
AOCOJIOTHAs! M OTHOCHTEJIbHAS BIAXHOCTh BO3AyXa. Todka poCHL.
Kurenre. 3aBUCHMOCTh TEMIIEpaTypbl KHIIGHHS OT IaBICHHS.
IleperpeTsiii nap M €ro UCIOJb30BaHUE B TEXHHKE.

JleMoHCTpauuu
IIcuxpomerp u
CHTPOMETP.

JIadopaTopHble padoThI
1. H3mepeHue BIaKHOCTH BO3IyXa

Tema 2.4 Csoticmsa
JrcuoKocmen

Conep:xanne yueOHOro MaTepuasa
XapakTepucTHKa KHUJIKOTO COCTOsIHUA BelecTBa. [[oBepXHOCTHBIM]
CIIOM KUIKOCTH. OHEprus MOBEPXHOCTHOTO cios. SIBIeHus Ha
FpaHULE )KUJKOCTH ¢ TBEPABIM TeaoM. KanwuisipHele sBaeHUS.

JleMoHCcTpauuu

Kunenue BOJBI IIPH IMMOHMKXEHHOM JIaBJICHUN

SIBneHms TIOBEPXHOCTHOT'O HATAXKCHUA U

CMa4MBaHUsL.

3ydyenne 0coOEHHOCTEH TEIUIOBOTO PACIIUPEHHUS BOJIBL.

JIaGopaTropHbie padoThI
1. Vsmepenue noBepXHOCTHOTO HATSKEHHS KUIKOCTH.

2. I/I3y‘l€HPIC 0COOEHHOCTEN TEIIOBOIO paclinpeHUs BOJLI.
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Tema 2.5 Ceoticmea meepdvix
men

Conep:xkanue yueOHOro MaTepuasa

XapakTepuCTUKa TBEPAOIO COCTOSHMS BEIIECTBA.  YIPYTHE]
CBOMCTBa TBepAbIX Ted. 3akoH ['yka. MexaHuueckue CBOMCTBa
TBepAbIX Tenl. TemmoBoe pacuIMpeHHe TBEPIABIX TN M JKUAKOCTEH.
[11aBneHye ¥ KpUCTAJUIM3ALUS.

JlemoHncTpanumn
Kpucrasmielr, amopQHEIE BellecTsa,
PKUAKOKPUCTALIIMUECKHUE TeTa.

JIaGopaTropHbIe padoThI

1. HaOnronenne mpomecca Kpucrammusanuu —V3yueHue
nedopmanuy pacTsKeHHsL.

2. M3ydeHne TEIIOBOTO PACIIMPEHHUS TBEP/IbIX TEll.

Paznen 3 DnekTponMHaMuKka

54

Tema 3.1 Onexmpuueckoe none

Conep:xkanmne yueOHOro MaTepuaJa

JJIEKTpUUECKUE 3apsibl. 3aKOH COXpaHEeHHWs 3apsja. 3akoH
Kymona. Onekrpuyeckoe mone. HampsykeHHOCTh 3IIEKTPHUIECKOTO
mons.  [lpwHnun  cymepmosuim  mojieir.  PaGora  cun
BrieKTpocTaTindeckoro nossi. IloreHnnan. Pa3HOCTE MOTEHIMATIOB.
OKBUIIOTCHIIHAIbHBIC MIOBEPXHOCTH. Cas3p MEXTY|
HaNpsOKCHHOCTBIO M Pa3sHOCTBIO MMOTCHIUAJIOB AJIEKTPHYECKOTO
monsa.  Jwanektpukm B anexTpudueckoM mone.  [lomstpusanms
MANIEKTPUKOB.  [IpOBOJHMKM B JJIEKTPUYECKOM  MOJE.
Konnencaropsl. CoeiHEHNE KOHJCHCATOPOB B OaTapeto. JHeprus
3apsKEHHOIO KOHZIEHCaTopa. DHEeprusi MEKTPUUECKOTO MOJIsl.

JleMoHCcTpanuu

B3aumoneicTue 3apskeHHbIX Tell. [IpoBoaHUKY B
JIEKTPUYECKOM I01€. JIUIIEKTPUKU B SIIEKTPUYECKOM I10JIE.
KonneHcaTtopsl.

12

Tema 3.2 3akomnvr nocmosinno2o
moka

Copaepxanue y4yeOHOI0 MaTepuaa

YcrmoBus, HE0OXOAMMBIC AJISi BO3HHKHOBEHWS W TIOAICPKAHUS
pbriekTprdeckoro Toka. Crila TOKa M INIOTHOCTh TOKa. 3akoH Oma
it ygactka menu 0e3 OJIC. 3aBHCHMOCTB 3JEKTPHUYECKOTO
COIPOTHBIICHHUS OT MaTephala, JJIHHBI W IUIONIaH TOTEePEIHOTO
CeUCHUS MIPOBOIHUKA. 3aBHCHMOCTH ANEKTPHICCKOTO
COIIPOTHUBJICHUS IMPOBOJHUKOB oT TEMIIEPATYPhI.
DNEKTPOBIKYINAS CHUJla UICTOYHMKA TOKa. 3akoH Oma JJist OJTHOM
nenn. CoenuHeHue MpoBOTHUKOB. COEIUHEHHE HCTOYHHKOB
PIEKTpUYEeCKOd dHepruu B Oarapero. 3akoH Jxoyms—IJleHna.
PaboTa ¥ MOIIHOCTH JJIEKTPUYSCKOTO TOKA. TerioBoe aeicTBHE
TOKA.

16

JIadopaTopHble padoThI

1. Wzyuenne 3akoma Oma U1 ydYacTKa  IICTIH,
[TOCIIEIOBATEIILHOTO ¥ MapajlIeIbHOTO COSANHEHHS TPOBOIHUKOB
2  M3yuenme 3akoHa OMa IS OJTHOU TIETIH

3 Onpenencare  Kod(pQUIMEHTa IOJNE3HOTO  JCHCTBHSA
PIIEKTPHYCCKOTO YaiHUKA

Tema 3.3 Onexmpuueckuii mox
PA3IUUHBIX cpedax

ConeprxaHue y4eOHOro MarepuaJjia

DJIEKTPUUECKU TOK B MeTajulaX. OJEKTpOHHBIH ra3. Pabora)
BBIXOIa. OJIEKTPUYECKUH TOK B DIEKTPOIUTAX. OIJEKTPOIIU3.
3akonsl @apanes. IIpuMeHeHue dnekTponusa B TEXHHKE.
DNEKTPUUYECKU TOK B razax W Bakyyme. Monuzauus raza. Bunsl
ra3oBbIX paspsanoB. [lonsTue o mnazme. CBONCTBAa U MPHUMEHEHHE
PIIEKTPOHHBIX ITYYKOB. DJIEKTPHUUECKUN TOK B MOIYHNPOBOAHUKAX.
CobcTBeHHAs MIPOBOANMOCTD MOJTYIPOBOAHUKOB.

[ToyTpOBOIHUKOBEIE TPHOOPHI.
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/lemoHCcTpanuu

CoOcTBeHHas U IpUMECHast
MPOBOIMMOCTH TIOTYIPOBOIHHUKOB.
[TonynpoBOAHUKOBBIH IO

Tema 3.4 Macnumnoe none

Conep:xaHnue y4eOHOro MaTepuasa

BekTop MHAYKIIUKA MarHUTHOTO MoJisi. JleficTBUE MarHUTHOTO TOJS|
HAa TIPSIMOJHMHEHHBIN TPOBOJHUK C TOKOM. 3akoH Awrepa.
BszanmopelictBie TOKOB. MarHuTHeIi 1OTOK. Pabora 1o
[EpEeMEIIeHNIO MPOBOAHWKA C TOKOM B MAarHWTHOM IIOJE.
JleifcTBe MAarHWUTHOTO TOJS Ha OBIDKymImitcs 3apsa. Cuma
Jlopenma.  OmpenerneHue  yIeNbHOTO — 3apsla.  YCKOPHTENIN
3apsHKEHHBIX YaCTHIL.

JdemMoncTpanuu
B3aumMoneiicTBue NpoBOJHUKOB ¢ TOKaMu. OTKIOHEHUE
IIEKTPOHHOTO MyYKa MATHUTHBIM ITOJIEM. DIIEKTPOJIBUTaTElb.

1. OmpenenceHue TeMrepaTypsl HUTH JIAMIIbI HAKaJIHBaHUS
2. Omnpenenenne DOJIC W BHYTPEHHETO CONPOTHBJICHUS
HCTOYHHKA HAIPSKCHUSI

Tema 3.5 Onexmpomacnumnasn
UHOYKYUs

Coaepxanue y4yeOHOI0 MaTepuaa
JJIeKTpOMarHUTHAsE HHAYKIHA. BUXpeBoe anekTpruaecKkoe mose.
CaMOMHIYKIHS. DHEPrisi MAarHUTHOTO TOJIS

Jlaboparophas padora
1. W3ydeHue sIBICHNS IEKTPOMarHUTHON HHIyKINU

Pa3znein 4 Kosie0aHust 1 BOJTHBI

22

Tema 4.1 Mexanuueckue
Kxonebanus

Conep:xaHue y4eOHOro MaTepuaJia

KonebarenpHoe IBIDKEHUE. TapmoHuueckue KoyieOaHus.
CB0OOIHBIE MEXaHUYECKUE KoneOanus. JIMHelHble MEXaHNYECKIE
KojcOaTebHbIC  CHCTEeMBbl.  [IpeBpalieHHe  SHEPruM  Ipu
KoJIE0aTEIFHOM IBWKEHHH. CBoOonHbIe 3aTyXarolue
MEXaHHMYCCKHE  KoJicOaHHs.  BBIHYKICHHBIC  MEXaHHYECKHE
KojeOaHus.

JemoucTpanumn

CB0OO/HBIE M BBIHY)KICHHBIC MEXaHUYCCKHE KOJICOAHMS.
Pe3onanc.

UYacrora KoyieOaHUl U BBICOTA TOHA 3BYKa.

JladopaTopHas padora
1. W3ydyeHue 3aBUCHUMOCTH HepHOAa KOJIeOaHHH HUTSHOIO
(¥UTH TPY>KWHHOTO) MasITHUKA OT JUTMHBI HUTH (MJI Macchl rpy3a).

Tema 4.2 Vnpyeue 6onnvi

Copaepxanue y4eOHOr0 MaTepuasa

[orepeunble W TPOAOJIbHBIE BOJHBL. XapaKTEPUCTHKU BOJHBI.
YpaBHeHHE TUTOCKOH Oerymieid BoiHBL. MHTepdepeHmus BOIH.
[MonsiTre o mudpaxuyy BoiH. 3ByKOBBIE BOJHBL YIIBTPa3BYK M €TI0
[IPUMEHEHHE.

JdemMoHcTpauuu
OOpa3oBaHue U pacOPOCTPAHCHUE YOPYTUX BOJH.

Tema 4.3 Onexmpomacnummole
Konebanus

ConeprxaHue y4eGHOro MaTepuaja

CBOOOZHBIE  DNEKTPpOMAarHUTHBIE  KoneOaHus.  [IpeBpamieHue
PHEPTUU B KoJieOaTeTbHOM KOHTYpE. 3aryxatomue
PIIEKTPOMArHUTHBIE — KolieOaHWs. [eHepaTop  He3aTyXaromux
PIIEKTPOMATHUTHBIX KOJICOaHWH. BBIHYXKICHHBIC 3JICKTPUYCCKHE
koneOanms. [lepemeHHBIH TOK. ['eHepaTop NEpPEeMEHHOIO TOKA.
EMKOCTHOE€ M MHAYKTUBHOE CONPOTHUBIEHUS MEPEMEHHOIO TOKa.
3akoH OMa JIIst AJIEKTPUIECKOH [IenH mepeMeHHoro Toka. Pabora n
MOIIIHOCTh MIEPEMEHHOTO TOKa. I'enepatopsl TOKA.
Tpancdopmaropsl. Toku BeIcOKOH yacToThl. [lomyuenne, nepemada

1 paclIp€ACIICHNUE DJICKTPOOIHEPI'UH.
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JdemoncTpanuu

CB0OO/THBIEC MEKTPOMArHUTHEIC KojieOanus. OcuuuiorpaMmma
[IEPEMEHHOTO TOKA.

Konnencatop B 1enu nepeMeHHOro TOKa.

Katymika HHIyKTHBHOCTH B IIeTIH IEPEMEHHOTO TOKA.

JIaGopaTopHasi paGora
1. VHIyKTUBHBIE M EMKOCTHOE CONPOTHBICHUS B IETTH
HIEPEMEHHOTO TOKa

Tema 4.4 DnexmpomacHummsle
60/IHbI

JJICKTPOMATHUTHBIE BOJIHBI. OJEKTPOMarHuTHOE IIOJIE Kak
0COOBIII BHA Marepuu. OJIEKTPOMAarHUTHBIE BOJHEL. Bubpartop
Tepria.  OTKpBITBIA ~ KONEOATeNnbHBIA  KOHTYp. [loHsTHE O
aauocBsasu. [IpumMeHeHne IeKTpOMarHUTHBIX BOJIH.

JlemoHncTpanumn
Pe3oHaHc B ocnen0BaTeNIbHOM LIeTH EPEMEHHOTO TOKa.
M3iydeHue U pueM >JIeKTPOMarHuTHBIX BOJH. Paninocsssb.

Pa3gen 5 Onruka

12

Tema 5.1 Ilpupooa ceema

Copaepxanue y4eOHOIo MaTepuaa

CKOpOCTh  PACIpOCTPAaHCHHsI CBETa. 3aKOHBI OTPAXKCHHA U
mpenomiieHUs cBeta. [lomHoe oTpaxkenue. JImH3pL [ma3 kak
onTuyeckas cuctema. OnTUuecKkue npudophl.

JdemoncTpanun
3aKoHBI OTpaKEHUS U TPEIOMIICHHA cBeTa. [loTHOe BHYTpEHHEE
oTpaxkeHue. OnTuueckue NpuoopPHI.

JIaGopaTopHasi padora
1. N3zyuenue n3o0paxeHus NpeIMeToB B TOHKOH JIMH3E

Tema 5.2 Bonnosvle ceoticmea
ceema

Coneprxanue y4yeOHOro MaTepuaja

Wurepdepenunst cBera. KorepeHTHOCTh  CBETOBBIX  JIy4eH.
MutepdepeHnnss B TOHKUX IUIEHKaX. [1o0Ckl paBHOM TONIIMHEL.
Kombia Hetotona. lcmonb3oBanue wHTEpdepeHIMH B Hayke M
TexHuke. Judpaknms ceera. Jubpakuus Ha  mend B
MapaJulenbHbIX Jiydax. Judpakinuonnas pemretka. [loHstne o
ronorpaduu. Ilomspusanus nonepedHslx BodH. [lomsipusanms
cBera. JlBoiiHoe usyuenpenomienue. [lonspounsl. Jducnepcus
cBeTa. Buapl crekTpoB. CrexTpsl wucmyckaHus. CIeKTpbl
MOIVIOIICHUS. YIbTpaduoneToBoe U HH(PaKpacHOE H3ITyUCHUS.
PentrenoBckue 1yun. X npupoja u cBoiCTBa.

lemoHCcTpanuu

Wurepdepenuns cera. Judpakums csera. [lonspuzanus cera.
[Tomy4eHne creKkTpa ¢ IMOMOIIBIO TPU3MBL.

[Monyuenne cmekTpa ¢ TOMOIIBIO AU(PPAKIMOHHOW pPELIeTKH.
CriekTpocKoI

JIadopaTopHble padoThI
1. WMsyuenme nnTepdepeHnny u 1udpakiuy CBeTa.
2. T'pamyupoBKa CIEKTPOCKOIA U ONpPeeIeHUE IJTHHbI BOJIHBI
CHEKTPaJIbHBIX JIMHHUM.

Paznen 6 OcHOBBI
CIenUATbHON Teopun
OTHOCHTEJIbHOCTH

6

Tema 6.1 Cneyuanvnas meopus
OMHOCUMENbHOCIU

ConeprxaHue y4eOHOro MarepuaJjia

HBapHaHTHOCTH MOIYJISI CKOPOCTH CBeTa B Bakyyme. IlocTymaTst
ONHIITEeTHA.

IIpocTpaHCTBO U BpEMS CIELIUAIIbLHOW TEOPUU OTHOCUTEIBHOCTH.
CBSI3b MaccChl U

PHEpruM cBOOOIHON YaCTHIIBI. DHEPTHI TOKOSL.

Paznen 7 dnemMeHTHI
KBAHTOBOH (U3NKH

14




21

Conep:xaHnue y4yeOHOro MaTepuasa 4
TerutoBoe wu3nmydyenue. Pacnpenenenne b»HEpruM B CIIEKTpE
abcomoTHO 4épHOro Tena. Keanrosas runoresa [nanka. @oToHEI.

Tema 7.1 Kearnmosas. onmuxa BrerHuit (oTo3neKkTpuIeCKUit 3¢ dexT. Buyrpenuanit
(dororpdexr. Tumbr poroanementon. lapnenne ceera. [lorarue o
KOPITyCKYIAPHO-BOJIHOBO MPUPOJE CBETA.
lemoHCcTpanumn
DoTorddexT.
Conep:xaHue y4e0HOro MaTepuaJa 4
Pa3zBuTre B3IIANOB Ha CTPOCHHE BELIECTBA. 3AaKOHOMEPHOCTH B
aTOMHBIX CHEKTpax Bomopoza. SnepHas monens aroma. OmbITH 3.
Pesepdopna. Mogens aroma Bogopoxa mo H.Bopy. I'mmotesa nme
bpoitns.  CootHomienne — HeompeaenéHHocted  [elizeHOepra.

Tema 7.2 Quzuxa amoma
KBaHTOBBIE TeHEPATOPHI.
/leMOHCTpauuu
UInHeliuaTele CIEKTpBI paziM4yHBIX BellecTB. M3nmydenue nazepa
(xBaHTOBOTO reHeparopa). CUeTYNK HOHN3UPYIOMINX U3ITydCHNH
Coneprxanue y4yeOHOro MaTepuaja 6
EcrecTBeHHass  pagMOaKTUBHOCTh.  3aKOH  PaAHOAKTHBHOTO
pacmana. CriocoObl HaOMIOAEHHS W PETHCTPAMU  3apsKEHHBIX
gactur. Dpdexr Basumosa — YepenkoBa. CTpoeHHE aTOMHOTO

Tema 7.3 Qusuxa amomnozo sinpa. Jledekt Macchbl, SJHEPrHs CBSI3M U YCTOHYMBOCTH aTOMHBIX

a0pa simep.  SlmepHble peaknmu. VcKycCTBEHHas paguOaKTHBHOCTD.
[lenenue Tsxensix sanep. Llennas spepHas peakuus. YpasnseMas
LenHas peakuust. SlnepHsiit peakrop. Ilomydenne paanoakTHBHBIX
M30TONOB M WX NpUMEHEeHWe. buomorumueckoe aelcTBHe

aIM0aKTHBHBIX U3JIyUeHUH. DIIeMeHTapHbIC YaCTUIIBI.
Pa3znen 8 JBosmonust 8
Bcenennoii

CopaepxaHue y4yeOHOI0 MaTepuasa 4
Hama 3Be3nHas cucrema — lanakrtuka. Jlpyrue raaakTHKU.
beckoneunocts  Bcenennoil.  IloHstue 0 ~ KOCMOJIOTHH.
Pacmupsitomiasica  Bceenennas. Mopens ropsuelr  BeenenHoi.
Crtpoenne u mnpoucxoxaeHue [amaktuk. TemHass wmarepust H

Tema 8.1 Cmpoenue u pazsumuelreMHasi JHEPTHsl.

Bcenennoii /lemoHCTpauuu
CotHeuHas cuctemMa (MOJIeh).
dotorpaduu naxer,
C/IeTaHHBIE C KOCMHYECKUX
30H10B. Kapra JlyHbl 1 ruaser.
CtpoeHue 1 3BONIONHs BeeneHHo.

Tema 8.2 somoyus 36e30. Conepixanue X'{eﬁﬂoro MarepuaJia 3 4

TUnomesd npoucxoncOeHis TepmosimepHslii cunTte3. [Ipobiema TepMOsSIEpHOW SHEPIreTHKH.

p

Conheunoii cucmentsl OHeprus E:OJIHHa 1 3Be3d. JBomonus 3Besf. [IpoucxoxkaeHue
CoJIHEUHOH CHUCTEMBI.
IIpomeskyToUHAs aTTecTALMSA 18
UTOI'O: 198
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XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB JEATEJIBHOCTH
OBYYAIOIINUXCSI HA YPOBHE YUEBHbBIX JENCTBUI

Conep:xanue o0yyeHust

XapaKkTepHCTHKA OCHOBHBIX BH/IOB J1eATeIbLHOCTH CTY1eHTOB
(Ha ypoBHe y4eOHBbIX el CTBUI)

Beeoenue YMeHUst TOCTaHOBKH 1iejIel AesATeIbHOCTH, MIIAaHUPOBAHHSI COOCTBEHHOW AEATEIbHOCTH
JUIA JOCTHIKEHUS OCTABJICHHBIX LieNeH,
MpPeABUICHHS BO3MOXKHBIX PE3yabTaTOB ITHX ACHCTBUIN, OpraHU3alil CAMOKOHTPOIS U
OLIEHKH TOJIy4YeHHBIX PE3YJIbTaTOB.
Pa3Butne cnocoOHOCTH SICHO U TOYHO M3J1araTh CBOU MBICIIH, JIOTHYECKH 000CHOBBIBAThH
CBOIO TOYKY 3pEHHs, BOCHPHHMMAaTh M aHAIM3UPOBaTh MHEHHS COOECEIHHKOB,
MPHU3HABAs NPaBO APYroro 4eI0BeKa Ha HHOE MHEHHUE.
[TpounsBeneHne m3MepeHUs (U3HMUECKUX BEIWYWH M OLCHKA TPAHHUIBI MOTPEIIHOCTEH
WU3MEPEHUM.
ITpencTaBieHue rpaHUIbl MOTPEITHOCTEH H3MEPEHNH MTPU TIOCTPOSHHUHN IPaUKOB.
YMeHue BBICKa3bIBaTh THIIOTE3bI 11 OOBSICHEHHS HAOIIOIaEMbIX SIBICHHH.
YMenue npesaratb MOJEIN SBJICHUM.
VYka3aHue rpaHul] IPUMEHUMOCTH (H3HMIECKHUX 3aKOHOB.
W3no0eHne 0CHOBHBIX MOJIOKEHUN COBPEMEHHON HAy4HOU KapTUHBI MUpA.
[lpuBeneHne NPUMEPOB BIUSHUS OTKPHITUH B (DU3UKE Ha IMPOTrpecc B TEXHHKE M
TEXHOJIOTMH [TPOU3BOJCTBA.
Hcnons3oBanne VHTEpHETA A7t TOMCKA MH(OPMALIHH.

1. Mexanuka
Kunemamuxa [IpencraBneHne MEXaHMYECKOTO ABHKEHHS TeIa YPABHEHUSIMH 3aBUCHMOCTH KOOPAMHAT

1 IPOEKLKEN CKOPOCTU OT BPEMEHH.

[TpencTaBieHre MEXaHUYECKOTO IBIDKCHUS Tela TpadukaMy 3aBUCUMOCTH KOOPAWHAT 1
[TPOEKLMEN CKOPOCTU OT BPEMEHU.

OnpejeneHne KOOPJMHAT NPOWAEHHOTO MYTH, CKOPOCTH M YCKOPEHHUS TeJia 1o rpadukam
3aBUCMMOCTH KOOPIUHAT U IPOEKLUN CKOPO-

cTi oT BpeMeHH. OnpeseneHne KOOPAWHAT MPOHIEHHOTO IIyTH, CKOPOCTH U YCKOPEHHS
Tesa 110 YpaBHEHUSAM 3aBUCUMOCTH KOOPIUHAT

1 IPOEKLNI CKOPOCTH OT BPEMEHH.

[IpoBeneHNe CPaBHUTEIBHOTO AaHAIN3a PABHOMEPHOTO U PaBHOIIEPEMEHHOTO JIBHKEHHH.
'Yka3zaHMe UCTIOJIb30BaHMs NOCTYNATEAbHOTO U BPAIaTeIbHOTO IBUKEHUI B TEXHUKE.
[TpnoGpeTeHue onbITa pabOTHI B TPYIIIE C BHIIOJIHEHUEM Pa3IMYHBIX

COLIMAJIBHBIX POJIEH.

PazpaboTka BO3MOXKHON CUCTEMBI IEHCTBHI M KOHCTPYKIIHH.
JUI DKCTIEPUMEHTAIILHOTO ONpPEeeIeHNs] KHHEMAaTHUECKUX BEIUYHH.
IIpencrasienne nHbpOpMAINN O BUAAX IBIDKEHIS B BUIE TaOIHIIBI
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3akonbl CoXpaHnerus
6 MeXaHuKke

[IpuMmeHeHne 3akoHA COXpaHEHMsI MMITyJbCa JJIsl BBIYMCIICHUS M3MEHEHUH cKopocTei
TeJ IPU UX B3aUMOACHCTBHSIX.

H3mepenue paboThl CHIT M UI3MEHEHNE KMHETHYECKOI YHEPriH Teja.

Beruncienye paboThl CHII U M3MEHEHUsI KHHETHUECKOH YHEPTHU

Tena.

Brruncnenne noTeHIMaIbHOM SHEPIUY Tl B IPaBUTAIL[IOHHOM TIOJIE.

OmnpejeneHne MOTEHIUAIBHON SHEPTHU YIPYTo Ae(hOPMHPOBAHHOTO

Tela 10 U3BECTHOU e(OpPMaINH U )KECTKOCTH TeNa.

[TpumeHeHne 3aKOHAa COXPaHEHHS MEXaHWYECKOH SHEPrHM IIPH pacdeTax Pe3ylbTaToB
B3aUMOJICHCTBHUH T€J TPAaBUTAIIMOHHBIMY CHJIAMHU M CHJIAMHU YIIPYTOCTH.

‘YkazaHue rpaHdI] IPUMEHUMOCTH 3aKOHOB MEXaHHKH.

VYkazaHne ydeOHBIX IUCHUIUINH, NPH HM3YYCHHH KOTOPBIX WCIIONB3YIOTCA 3aKOHBI
COXpaHEeHHUs

3axonwvt mexanuxu Horomona

OObsACHEHNE JEMOHCTPAIIMOHHBIX 3KCIIEPHIMEHTOB, TIOATBEPKAAIOIINX 3aKOH HHEPLIUH
W3mepenune Macchl Tena

W3mepeHue cunbl B3aUMOIEHCTBUS T

Boluncnienue 3Ha4eHus CUII 11O U3BECTHBIM 3HAUEHUSIM MACC B3aUMOJACHCTBYIOIIUX TEJ
U UX YCKOPEHUH

Bolunciienue 3Hau€HUsT YCKOPEHUM TeJl 110 U3BECTHBIM 3HAUEHUSAM JEHCTBYIOLIUX CHUI U
Macc Tel

CpaBHeHHUE CUIIBI IeHICTBUA U IPOTHBOACHCTBUS

IIpumeHeHHe 3akoHAa BCEMUPHOIO TIMOTEHUS IIPU pacuyeTax CHI U YCKOPEHUH
B3aMMOJEUCTBYIOMINX TEN

CpaBHeHHE yCKOPEHUs CBOOOIHOTO MaIeHNs Ha TianeTax COMHEYHOH CHCTEMBI
Brienenne B TekcTe yueOHMKA OCHOBHBIX KaTETOpPHi HAydHOH HH(pOpMauu

2. OCHOBBI MOJIEKYJISAPHOI GU3MKH U TEPMOAUHAMUKH

OcHOBbI MONEKYAAPHOU
Kunemuueckou meopuu.
H0eanvhbiii 2az

BeinosiHeHHe  3KCHEPUMEHTOB,  CIYXalMX Uil OOOCHOBAaHHUS.  MOJICKYJISPHO-
kuHeTmdeckoit reopun (MKT).

Pemenne 3ana4 ¢ mpuMeHEHHEM OCHOBHOTO ypaBHEHHS MOJIEKYJISPHO-KWHETHUECKOM
TEOPHH Ta30B.

OmnpejeneHne napaMeTpoB BELIECTBA B Ta3000pa3HOM COCTOSHMM Ha OCHOBaHHWHU
YpaBHEHHs COCTOSIHUSI WjaeanbHOro rasa. OmpeneneHue MapaMeTpoB BEIIECTBA B
razo00pa3HOM COCTOSIHHH

npoucxXoIsIIuX Tpoueccos 1o rpadukam 3asucumoctu p (T), V (T), p (V).
OxcnepuMeHTangbHoe uccnepoBanue 3asucumoctu p (T), V (T), p (V). Ilpencrasnenue
B BHJIE I'pa()KOB U30XOPHOT0, H300apHOTO

M30TEPMHUYECKOTO MPOLIECCOB.

Brruncnenue cpepHeidl KHHETHYECKOM SHEPrHM TEIUIOBOIO IBMIXKEHHS MOJEKYNI MO
WU3BECTHOM TeMIIepaType BEIIeCTBa.

Bricka3piBaHUE TUIIOTES JJIs1 00BICHEHUS Ha6J'IIOJIaCMI)IX SIBJICHUM.

OcHo8bl MepMOOUHAMUKU

VYka3zaHue rpaHul IPUMEHUMOCTH MOJIETH «UeallbHbIN ra3z» u 3akonoB MKT
N3mepenune koimuecTBa TEIJIOTHI B MpoLeccax Terwionepenadd. Pacuer konuyecTBa
TEIUIOTHI, HEOOXOAMMOTO JUTS OCYIISCTBICHHS 3aIaHHOTO IpoIecca ¢ TeIUIonepeaayei.
Pacuer m3MeHeHWs BHYTPEHHEH 3HEprum Teji, pabOThl M IEPEJAHHOTO KOJIHMYCCTBA
TEIJIOTHI C UCTIOIH30BAHUEM MTEPBOTO 3aKOHA TEPMOAMHAMUKH.

Pacuer paboThl, coBepIeHHOI ra3oM, 1o rpaduky 3asucumocti p (V).

Brruuciienne paboThl Ta3a, COBEPIICHHOW NMPU U3MEHEHUU COCTOSHUSI TI0 3aMKHYTOMY
mukny. Beraucnenne KITJ[ mpu coBepmieHnu ra3oM paOoTHI B IpoIeccax W3MEHECHUS
COCTOSTHUSI TI0 3aMKHyTOMY WKy, OOBSCHEHHE NPUHIUIOB JCHCTBUS TETJIOBBIX
MamuH. JleMOHCTpanus poiid (U3MKH B CO3JAaHHH U COBCPIICHCTBOBAHHH TEILIOBBIX
JIBUTATEIIEH.

W3noxkeHHe CyTH DKOJIOTHYECKHX Mpo0ieM, OOYCIOBICHHBIX pPa0OTOH TEIIOBBIX
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JBUTATENCH W TPEUIOKEHHE MyTH WX pPEMICHHsA. YKa3aHHe TPAaHUIl MPUMEHUMOCTH
3aKOHOB TE€PMOJUHAMUKU. YMEHHE BECTH JHAJIOL, BBICIYIIMBAaTh MHEHME OIIOHEHTA,
y4acTBOBaTbh B AUCKYCCHHU, OTKPBITO BBIPAXKaTh U OTCTAaUBATh CBOIO TOUKY 3PEHHUS.
Vka3aHue y4eOHBIX MAMCHMIUIMH, TPU HM3YYEHWH KOTOPHIX MCIHONB3YIOT Y4eOHBIH
Marepuan «OCHOBBI TEPMOAUHAMUKID)

Ceoticmea napos,
bicuoxkocmetl, meepovix mej

W3mepenne BIaKHOCTH BO3AYyXa.

Pacyer xonmmuecTBa TEIUIOTHI, HEOOXOAMMOTrO Ul OCYIIECTBICHHMS Tpoliecca Iepexoa
BEIIleCTBA U3 OJIHOTO arperaTHOro COCTOSIHUS B APYTOe€.

OKCIepUMEHTAIIFHOE HCCIEIOBAaHME TEIUIOBBIX CBOWCTB BemiecTBa. [IpuBeneHne
MPUMEPOB KAMMUIIPHBIX SIBICHUH B OBITY, IPUPOJE, TEXHHKE.

HccnenoBanne MexXaHWYECKHX CBOMCTB TBepmblx Tenl. [IpumeHeHnme Qu3muecknx
MOHATHH 1 3aKOHOB B y4eOHOM MaTtepuaie Npo(heCCHOHANBHOTO XapakTepa.
Hcnonb3oBanue MHTEpHETA 1715 TTOMCKa MH(DOPMAIH 0 pa3paboTKax

MPUMEHEHHUSIX COBPEMEHHBIX TBEPJBIX U aMOP(HBIX MaTepHaoB

3.9nekTpoaIMHAMHKA

Dnexmpocmamuka

Brruucnenue cuit B3aMMOAEHCTBHUS TOUEUHBIX SJICKTPUIECKUX 3apsI0B.

Brruncrienne HanpsyKEHHOCTH 3JIEKTPUYECKOTO II0JI OJHOTO M HECKOJIBKUX TOYEUHBIX
IMEKTPUIECKUX 3apAI0B.

Brruncrienne moTeHnManza IEKTPUYECKOTO MO OJHOTO M HECKOJIBKMX TOYEYHBIX
MEKTPUIECKHX 3apsaa0B. M3MepeHne pa3HOCTH NOTEHIIMAIOB.

V3mepenue sHEPTUU 3IEKTPHUUECKOTO T0JIS 3apsHKEHHOTO KOHIGH caTopa.

Brruncrienne sHeprun 3JIeKTPUUECKOTo MO 3apsHXKEHHOTO KOHAGHCAaTopa.

Pa3paboTka miuaHa U BO3MOXKHOM CXEMBI JEHCTBUH SKCIIEPUMEHTAIBLHOTO ONPEIeICHHS
AMEKTPOEMKOCTH KOHJCHCATOPa U JUIIEKTPUUCCKON IPOHUIIAEMOCTH BEIIECTBA.
[TpoBeneHne CpaBHUTENBHOTO AaHANIN3a TPABUTAMOHHOTO M 3JIEKTPOCTATHYECKOTO
noJsei

[ locmosinnblil Mok

N3mepenne MomHocTy 3nekTpuueckoro Toka. Msmepenue 9C u

BHYTPEHHETO CONPOTHUBIIEHHS HCTOYHHUKA TOKA.

BrlnoniHEHNE pacyeToOB CHIIBI TOKA U HANPSKCHUN HA y4acTKaX 2JCKTPUYECKUX LICTICH.
OOBsicCHEHHE Ha NpHUMepe IEKTPUUEcKol Hemu ¢ IByMs ucrouHukamu Toka (JIC), B
KaKoM CIIy4ae UCTOUHHUK

DIIEKTPUUYECKOI dHepruu paboTaeT B peXMME TeHepaTopa, a B KaKOM — B PEKHME
MOTPEOUTEISL.

OrmpenienieHne TeMIeparypsl HATH HakKaduBaHHUs. 3MepeHHe 3IeKTPHYIECKOTO 3apsiia
JIEKTPOHA.

CHsiTHE BOJIETAaMIIEPHON XapaKTepUCTUKH JUOJA.

[IpoBenenune cpaBHUTENBHOTO aHAIU3a OIYIPOBOJAHUKOBBIX AUOI0B U TPHUOJOB.
Ucnonb3oBanne WHTepHEeTa [Is mOMCKa HWHGOPMANMH O IIEPCIIEKTUBAX Pa3BUTHS
MOJIyIPOBOAHUKOBOM TEXHUKH.

OOBsICHEHHE TIPUPOIBI DICKTPUYECKOTO TOKA B METalUlaX, JIIEKTPONUTAX, ra3ax,
BaKyyMe U MOJIyIPOBOAHUKAX

[IpuMeHeHue 3eKTposin3a B TEXHUKE

[IpoBeneHne CpaBHUTEIBHOTO aHadM3a HECAMOCTOATENBHOIO U CaMOCTOSITEIIBHOTO
ra3oBbIX pa3psioB

‘YcraHOBKa NPUYMHHO-CJIEICTBEHHBIX CBA3EH

Maenumnvle s61eHUs

W3mepenne MHIAYKIUMM MAarHUTHOrO 1ojis. BeluuciieHne cuil, AEUCTBYIOIIMX Ha
IIPOBOJIHUK C TOKOM B MarHUTHOM I10JIE.

Brluuciienue cui, AeMCTBYIOIIMX Ha 3JIEKTPUUECKUI 3aps]l, ABWXKYIIUNACS B MArHUTHOM
noJe.

HccnenoBanue siBIEHUH 2EKTPOMAarHUTHON UHIYKIIUU, CAMOMHIYKIIHH.

Brluncnenue sHEpruy MarHUTHOTO MOJS.

OObscHEHNE NPUHINIIA ASHCTBUS JIICKTPOABUTATEIIS.

OObscHeHnE NpUHINTIA ASHCTBUS TeHEpaTopa MEKTPUIECKOTO TOKa

U DIEKTPOM3MEPUTENbHBIX MpuOopoB. OObsICHEHWE NPUHLIMIA JIEHCTBUS Macc-
cnekrporpada, yCKopuTeneH 3apsyKeHHBIX YacTHII.
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OOBsACHEHNE PO MATHUTHOTO MO 3€MJTH B )KU3HH PACTCHUM, )KUBOTHBIX, YEJIOBEKA.
IIpuBeneHue npuMepoB MPAKTUUECKOrO MPUMEHEHHSI U3yUeHHBIX

SIBJICHHH, 3aKOHOB, IIPHOOPOB, YCTPOWCTB.

IIpoBeneHne CpaBHUTEIBHOTO aHAIU3a CBOMCTB 3IEKTPOCTATUYECKOTO, MAarHUTHOTO U
BUXPEBOT'0 MEKTPUUECKUX MOJIEH.

OObsCHEHUE Ha NIPUMEPE MarHUTHBIX SBJICHUH, ITo4eMy (QU3UKY

MOYHO pacCMaTpUBaTh KaK METAJUCLUILINHY.

4. KoJ1e0aHHS U BOJHBI

Mexanuueckue xonebanus

HccrenoBanue 3aBUCHMOCTH MTEPUO/IA KOJIeOaHN T MaTeMaTHYeCKOTO

MasTHHKA OT €T0 [UTHHBI, MACCHI M aMILTHTYIbI KOJIcOaHHiA.

HccrenoBanune 3aBHCHMOCTH TIEpHOa KoJcOaHuii Tpy3a Ha MpPYXKHHE OT €r0 MacChl
JKECTKOCTH MPYXXHUHBL. BbIUMCIIeHne Teproma KoJeOaHii MaTeMaTHIeCKOTO MasTHHKA
10 W3BECTHOMY 3HAUYCHHWIO €r0 JUIMHBL. BbrumciieHne mepuojga KoieGaHHil rpysa Ha
TIPYKUHE 110

M3BECTHBIM 3HAYEHUSM €T0 MACCHI M )KECTKOCTH MPY/KHHBL.

BripaboTka HaBBIKOB BOCIIPUHHMATh, aHAJIM3UPOBATh, epepabarbiBaTh U NPEIbSBIATh
I/IH(i)OpMaI_II/IIO B COOTBETCTBHUHU C IIOCTABJICHHBIMHU 3aJ1a4aMHU.

[lpuBeneHne mpuMepoB aBTOKOJEOATEIBHBIX MEXaHMYEeCKUX cHcTeM. IllpoBeneHne
KiaccuuKaIu KojaeoaHui

Vnpyaue sonnvi

W3mepenue AiiHbI 3ByKOBOW BOJIHBI 110 Pe3yJIbTaTaM HaOJoeHut

uHTep(EpEeHIINH 3ByKOBBIX BOJIH.

HaGmonenne u oObsicHeHHEe siBIEHUH WHTephepeHIUN U AUPPAKLIUH MEXaHUYECKUX
BOJIH.

IMpencraBnenne obmacTeld TNpPUMEHEHHs  YIbTpa3ByKa M IEPCIEKTHBBI  €TO
WCTIONb30BaHMUS B PA3IIMYHbIX 00IACTAX HAyKH, TEXHUKH, B MEIHLINHE.

N3noxeHne CyTH 3KOJOTMIECKUX MPOOJIEM, CBA3aHHBIX C BO3JEHCTBHEM 3BYKOBBIX BOJIH
Ha OpraHu3M 4eloBeKa

OnexmpomazHummoie Habmonenne ocumiorpaMm rapMOHNIECKUX KoJIeOaHHH CHITBI TOKA B IIETIH.

Konebanus H3mepeHue  3IEKTPOEMKOCTH  KOHJAEHcaTopa. W3mepenne  MHOYKTUBHOCTh
karymku.McciaenoBanue siBlIeHHs 3IEKTPUYECKOIO PE30HAHCA B IIOCIENOBATEIbHOMN
Lenu.
[MpoBenenne aHajgoruu MexAy (U3NYECKUMH BEIMUMHAMH, XapaKTepH3YHOUIMMHU
MEXaHUYECKYIO U 3JIEKTPOMArHUTHYIO KOJIeOaTeIbHBIE CHCTEMBI.
Pacuet 3Ha4ueHUI1 CHIIBI TOKA U HAIIPSOHKCHUS HA DJIEMEHTaX L[ENH IEPEMEHHOTO TOKa.
HccnenoBanme mnpuHOMNA AeHCTBUS TpaHcopmaropa. MccrnenoBaHue TNpHHIMIA
JIeficTBUS TeHepaTopa MePEMEHHOI0 TOKa.
Hcnonb3oBanne MHuTepHeTa U1 HOMCKa WH(OpPMAMHM O COBPEMEHHBIX CIIOCO0axX
Hnepeaadn 31eKTPOIHEPTHU

DnexmpomazHumHmble OcymecTBieHue  paguonepegadn u  paguonpuema. MccrienoBaHue — CBOMCTB

601HbI JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOHMIIBHOTO Tesle(OHa.

Pa3BuTHE IIEHHOCTHOTO OTHOIICHUS K HM3Yy4acMbIM Ha ypokax (pu3uku 0oOBEeKTaM H
OCBaMBacMbIM BHUIAM OCATCIBHOCTH. O6’b$[CHeHI/Ie HpI/IHL[I/Il'lI/IaJ'[BHOFO pa3nwmﬂ
HpI/IpO}II)I yl'[pyTI/IX u 3HCKTpOMaFHI/ITHI:.IX BOJIH. I/ISJ'IO)KCHI/IC CyTI/I OKOJIOTUYCCKUX
l'IpO6J'[eM, CBA3AaHHBIX C BHGKTpOMaFHI/ITHHMI/I KOJ'Ie6aHI/I$[MI/I 1 BOJIHAMHA.

O6’b$lCHeHI/Ie pOJ'[I/I SHCKTpOMaFHI/ITHBIX BOJIH B COBpeMCHHBIX HUCCIICAOBAHUAX
Bcenennon

5. OnTHKa

IIpupooa ceema

[IpumeHeHne Ha MPAKTHUKE 3aKOHOB OTPAXKECHUS 1 TIPEITOMIICHHS

CBeTa IpHU PEIIeHU  3a1ad.

Ornpenienenye CeKTpabHbIX IPaHUL YyBCTBUTEILHOCTH YEJIOBEYECKOrO II1a3a.
YMeHue CTpOouTh N300paKeHHUs IIPEIMETOB, TaBaeMbIC JTHH3aMHU.

Pacuer paccTosiHUS OT JTUH3BI 10 H300pakKeHUsI TPEeIMETa.

PacueT onTrueckoii CHIIBI JIMH3EIL.

W3mepenue GOKYCHOTO pacCTOSIHUS JIMH3BL.
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WcnpiTanue Moaenei MUKPOCKOIIA M TEJIECKOIA

Bonnosvie ceoticmea
ceema

HabGmonenne sBineHNs HHTEP(EPEHIINH HIEKTPOMArHUTHBIX BOJIH.

HaGmonenue siBinenus Auppakiuy 3JeKTPOMarHUTHBIX BOJIH.

HaGmonenue siBieHus NOJISPU3AIMN SIEKTPOMAarHUTHBIX BOJH.

H3mepeHue aiaMHBI CBETOBOM BOJHBI IO pe3yJdbTaraM HaOIIOACHUS — SIBICHHUS
nunreppepennnn. HaOmonenue sBieHus auppakuuu ceera. HaOmroneHue siBneHus
HNOJSIpU3allMl M Auchepcud cBera. lloumck pasnuuuil M CXOACTBA  MEXITy
J(PaKIMOHHBIM U TUCIIEPCHOHHBIM CIIEKTPaMH.

[TpuBeneHne MPUMEPOB MOSBICHUS B NMPHUPOJE U HCIOIb30BAHUS B TCXHUKE SBICHUH
uHTephepeHnny, AUGPAKIUK, HOISIPU3ALNUA U JIUCTIepCHH cBera. llepeuncrnenne
METOJIOB ITO3HAHMHSI, KOTOPBHIE NCIIOIb30BAHbI IPU M3yUCHNUH YKA3aHHBIX SBICHHUN

6. OcHOBBI crIelNAIbHON TEOPUH OTHOCUTEIbLHOCTH

OcHosbl cheyuanvHol
meopuu
OMHOCUMETLHOCTU

OO0BscHeHNE 3HAYNMOCTH OIbITa Malikenbcora-Mopim

DopMyTUpOBaHHUE ITOCTYIATOB

O6mwsacHenune 3¢ dexra 3aMeNIeHIsI BpeMEHU

Pacuer sHeprum NOKos, UMITYJIbCA, SHEPTUH

CBOOOTHO# YaCTHIIBI

BripaboTka HaBBIKOB BOCIIPUHHMATh, aHAJIM3UPOBATh, NepepabarbiBaTh U NPEIbSBIATh
I/IH(i)OpMaIII/IIO B COOTBCTCTBHH C ITOCTABJICHHBIMHU 3aJJa4aMH

7. JjieMeHThI KBAHTOBOI (PU3NKH

Keanmosas onmuka

Habmronare dotosnekrpuueckuii 3¢ ¢ext. O0bsIcHATh 3akoHbI CTOJCTOBA U JABICHUEC
CBETa Ha OCHOBE KBaHTOBBIX IPEICTABICHHH.

Pacuer MakcHMManabHOM KMHETHYCCKON SHEPIUU IJIEKTPOHOB MPU (POTOIICKTPUICCKOM
addexre.

Omnpenenerre padOTHI BBIXOJA 3JIEKTPOHA MO TpadUKy 3aBUCUMOCTH MaKCHMAabHOW
KHHETHYECKOH AHEpPruu (DOTOZICKTPOHOB OT YACTOTHI CBera. l3mepennme paboOTHI
BBIXO/Ia 3JICKTPOHA.

[epeuncnenne mpuUOOPOB YCTAaHOBKH, B KOTOPHIX INPHUMEHSETCS OC3WMHEPLIHUOHHOCTH
thororddekra.

OOBsiCHEHHE KOPITYCKYIISIPHO-BOTHOBOTO JIyalli3Ma CBOMCTB (POTOHOB.

OOBsiCHEHHE POJIM KBAHTOBOW ONTUKU B PA3BUTHH COBPEMEHHOM (HU3UKU

Duszuxa amoma

HabnroneHne mTuHEHYaTHIX CIIEKTPOB.

Pacyer yacToThl ¥ IJTUHBI BOJIHBI MCITyCKAaEMOTO CBETA MPHU MEPEXO/e aToMa BOAOpoJa
13 OJTHOTO CTaIllMOHAPHOTO COCTOSIHUSA B IPYTOE.

OOBsICHEHHE TNPOUCXOKICHHS JHHEHYAaTOro CIHEKTpa aroMa BOAOPOJAAa M Pa3IUYus
JIMHEHYaThIX CIIEKTPOB PA3JINYHBIX Ia30B.

UccnenoBanue nMHENYaToro cuekrpa.

HccnenoBanne npuHIATA pabOTHI TIOMHHECIICHTHOM JTAMITBI.

Habnronenne u 0o0bsCHEHHE IPUHIIAIA ISHCTBHSA Ja3epa.

[IpuBeneHne MpUMEpOB UCTIONB30BAHMUS JIa3epa B COBPEMEHHOW HayKe M TEXHUKE.
Hcnone3oBanne MHTEepHETa U1 MOMCKa MHPOPMAIUM O MEPCHEKTHBAX MPUMCEHEHUS
nazepa

Briuuciienue AguHbI BOJIHBL 1€ Bpoiisisi 4acTUIlbl ¢ U3BECTHBIM 3HAYEHUEM HMITYJIbCca

Dusuka amomuozo a0pa

HaGmonenne tpekoB anbda-dyacTuil B kamepe Buiibcona.

PeructpupoBanue saepHbIX U3Iy4EHUH ¢ TOMOIIbIO cueTunka ['eitrepa.

Pacuer sHepruu cBsi3U aTOMHBIX SEP.

Omnpenenenue 3apsiia ¥ MacCOBOTO YHCIa aTOMHOTO sI/Ipa, BO3HHUKAIOIIETO B PE3yIbTaTe
PaZMOaKTUBHOIO pacnaja.

Brruncienue sHeprun, 0cBOOOXKAAOIIEHCS IPU PaAHOAKTHBHOM pachase.
Omnpenenenue MPOgYKTOB SAEPHOI PEaKIUH.

Brruncnenue sHeprun, 0CBOOOXKAAIOIIEHCS IPH SAEPHBIX PEAKLIUIX.

IloHnmanue mNOpPeUMyLIECTB U HEJOCTAaTKOB HCIONB30BaHUS aTOMHOW SHEPrUH H
HOHU3UPYIOIIUX U3IY4E€HUH B IPOMBIIIIEHHOCTH, MEULIMHE.

N3noxeHue cyTH 3KOJOTMYECKUX IMPOOIIEM, CBA3aHHBIX C OMOJIOTHYECKUM JICHCTBHEM
PaZMOAKTUBHBIX U3ITyYEHHH.

[lpoBenenne  kiacCH(UKAIMKM  DJIEMEHTAPHBIX YacTHL MO HMX  (HU3HYECKUM
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XapaKTepUCTUKaM (Macce, 3apsiLy, BpEMEHH JKU3HH, CIIUHY U T.1.).

[ToHnMaHue IEHHOCTEH HAyYHOTO IIO3HAHUS MHpa HE BOOOIIE Ul YeloBedecTBa B
LeJIoM, a A KaXIOro oOydaromerocsi JIMYHO, IIEHHOCTEH OBJIAJICHHS METOIOM
HAay4HOTO TIO3HAHWsA JUIA JIOCTIDKEHHS yclexa B JII000M BUIE HNPaKTHYECKOU
JIeSITeTIbHOCTH

[IpencraBnenue o xapakTepe YeTHIpEX THIOB (QyHJAaMEHTAIbHBIX B3aUMOJCHCTBUI
3JIEMEHTAPHBIX YAaCTHILl B BUJIE TAOIHUIIBI

8. DBoronusa Beeennoii

Cmpoenue u pazsumue
Bcenennoi

HaGmonenue 3a 3Be3namu, JIyHO# 1 m1aHeTaMu B TEJIECKOI.

HaOmoneHne COTHEYHBIX MATEH C TOMOIIBIO TEJIECKOIA X COTHEYHOTO SKPaHa.
Hcnonb3oBanne WHTepHeTa Ui momcka W300paKeHWH KOCMHUYECKHX OOBEKTOB H
nHpOopMaIun 00 X 0COOEHHOCTIX

OO6cykaeHne BOZMOXHBIX CIICHAPHEB 3BOMIONNH BeeneHHoii.

Hcnonb3oBanne IHTepHETa A MOWCKAa COBPEMEHHOM HWH(OpMAmmu O pa3BUTHH
Bcenennoii.

OneHka HMHGOpPMANUMU C TO3WLUH €€ CBOMCTB: JIOCTOBEPHOCTH, OOBEKTHBHOCTH,
TMOJIHOTHI, aKTYaJIbHOCTHU U T. 1.

Deonoyus 36e30. ['unomesa
npoucxoxcoenust
Conneunoil cucmemvl

BerunciieHue sHeprun, 0CBOOOKIAIOIICHCS PU TEPMOSICPHBIX PEAKIIHIX.
DopMyaHpOBKa IPOOIEM TEPMOSICPHOI SHEPTETUKH.

OOBbsicHEHNE BIMSHUSA COTHEYHON aKTHBHOCTH Ha 3€MITIO.

[TonnmaHue poluM KOCMUYECKUX HCCIIECAOBAHUN, WX HAYYHOTO W OSKOHOMHYECKOTO
3HAYECHUS.

OO0cyKIeHNEe COBPEMEHHBIX THIIOTE3 0 MPOUCX0KACHUN COTHETHOW CHCTEMBI
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3.YCJIOBUS PEAJIM3ALIMM TIPOTPAMMBI YUEBHOW
JUCLHUTIIMHBI

3.1. YHEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JUCIHIUTIJIMHBI

111 PEAJIM3AIIMSA YYEFHOM JUCIUILIUHBI TPEBYET
HAJINYUA:

OcBoeHue mnporpamMmbl y4eOHOW TUCHHMILIMHBI «®DH3MKa» TpEAroiaraeT Haludue B
npoecCHOHAIBHON  00pa30BaTeIbHON  OpraHM3alud, pPEATU3yIoIed  00pa3oBaTeIbHYIO
nporpamMMmy cpemHero oOmiero obpaszoBanus B npexaenax ocBoerus OITOIT CIIO na 0Oase
OCHOBHOTO 0011ero 00pa3oBaHusi, y4eOHOTO KaOWHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTH
o0ecrneunTh CBOOOMHBIN JOCTYH B MHTEpHET BO BpeMsi y4eOHOTO 3aHSTHs U B TEPUOJ BHE
yueOHOU NeATENIbHOCTH 00y4atOIIHUXCSL.

B coctaB KaOuHeTa (M3HKU BXOAMUT Jlaboparopus C JIaOOPAHTCKOW KOMHATOM.
[Tomemenne kabuHeTa (UBUKK  JIOJDKHO  YIOBICTBOPATH  TpeOoBanumsiM  CaHHTapHO-
snuaeMuonorunyeckux npasui U HopMmaruBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUTIOBBIM  O0OpYy-TOBaHMEM, YyKa3aHHBIM B HACTOSIIUX TPEOOBAaHUSAX, B TOM 4YHUCIIC
CHEIUAIM3UPOBAHHON yueOHOW MeOenbl0 M cpencTBaMu  OOy4YeHHs, JOCTaTOYHBIMH IS
BBITIOJIHEHUSI TPEOOBAaHUM K YPOBHIO TIOJTOTOBKH 00yUYarOIIMXCSI.

1. koMIIIeKTa Y4eOHO-METOINYECKOTO 00ECIIEUeHHs IO TUCITUILIINHE
— KoMIuiekT o1ieHOUYHBIX CPEJCTB

— @DOoHJ| OLIEHOYHBIX CPEICTB

- MakxkeTs! 110 pusuke

- [Inaxarel no ¢puznke

— 3aauHuKy 110 HU3KKe-

2. MOCaI0YHBIX MECT MO KOJUYECTBY O0YHAIOIINXCS;

3. pabouero MecTa mpernoaaBaTes.

3.2.PEKOMEHIYEMAS JINTEPATYPA
JUISI OBYUAIOLIAXCS

1. Jdmumpuesa B.®. dusuka 11 npodeccuid U CreUaTIbHOCTEH TEXHHUUYECKOrO
npoduns: y4yeOHUK JUIsl CTYAEHTOB Npo(eCcCHOHABHBIX 00pa3oBaTelbHBIX OpraHu3alui,
ocBanBaronux npodeccuu u cneruanbHoctu CI10. — M., 2017

2.  Jmumpuesa B.®. ®uznka mius npodeccwidi M CHEUaTbHOCTEH TEXHHYECKOTO
npoduns. COopHHK 3amad: ydeb. TmocoOue Jias  CTYACHTOB  MPOQECCHOHATBHBIX
o0Opa3oBarelbHBIX OpraHu3aluii, ocBanBaIuX npodeccun u cneruanbHoctu CI10. — M., 2017

3. [mumpueea B.®. duszmka ans npodeccuil M CrenuanbHOCTeW TEXHUYECKOTo
npoduisi. KoHTponbHBIE Marepuanbl: yded. mocoOue sl CTYAEHTOB MpodecCHOHATBHBIX
o0Opa3oBarebHbIX OpraHu3alMii, ocBanBaromux npodeccun u cnennanbuoctu CI10. — M., 2016

4.  JImumpuesa B.®. duzuka mnsa mpodeccuid M CHENUATBHOCTEH TEXHUYECKOTO
npodwmis. JlabopaTopHblil mpakTHKyM: y4e0. mocoOue ajsi CTYAEHTOB MpOo(heCcCHOHANbHBIX
o0Opa3oBarelbHBIX OpraHu3aluii, ocBanBaoIuX npodeccun u cneruanbHoctu CI10. — M., 2017

5. [Imumpueea B.®. ®uszuka ans npodeccuii M CrenuanbHOCTed TEeXHHYECKOTOo
npouisi: ANEKTPOH-HBIM y4yeO.-MEeTOA. KOMIUIEKC sl 00pa30BaTENIbHBIX YUPEKIACHUU Cpen.
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npod. obpazoBanus. — M., 2014.

6. Amumpuesa B.®@. ®uzuka nns npodeccwii M CHEMUANTBHOCTEH TEXHUYECKOTO
npoduis: 3IeK-TpOHHOE yueOHOE W3JaHue (MHTEPAKTHBHOE AJIEKTPOHHOE MPUIOKEHHE) IS
00pa30BaTeNbHBIX YUPEKACHUN cpel. mpod. odpazoBanus. — M., 2014.

7.  Kacvanoe B.A. UnmroctpupoBanHblld amiac no ¢usuke: 10 kmacc.— M., 2010.
Kacvanos B.A. UnnroctpupoBaHHbIii atiac no ¢usuke: 11 kmacc. — M., 2010.

8.  Tpogumosa THU., Dupcose A.B. dusuka mias npodeccuit M crneruaibHOCTEH
TEXHHYECKOTO W €CTeCTBEHHOHay4dHoro mnpodwuieit: COopHuk 3amad: yded. Ilocobue mns
CTYIEHTOB NMPO(ECCHOHATIBHBIX 00pa30BaTENbHBIX OpPraHU3alui, OCBAMBAIOIIUX Hpodeccuu u
crnenuansHoctu CIIO. — M., 2017

9. Tpogumosa THU., Dupcosé A.B. d®usuka mias npodeccuit u crneruaibHOCTEH
TEXHMUYECKOTO W E€CTECTBEHHOHAaydyHOro mpoduieit: Pemenus 3amau: ydeb. I[locobue mmst
CTYIEHTOB NMPO(EeCCHOHATIBHBIX 00pa30BaTENbHBIX OpPraHU3allki, OCBAMBAIOIIUX MHpodeccuu U
cnenuansHocTu CIIO. — M., 2016

10. Tpogpumosa T.H., Dupcos A.B. Puzuka. CripaBounuk. — M., 2010.

11. Dupcos A.B. ®uzuka s npodeccuii M CHEIHUATBHOCTEH TEXHHYECKOTO U
€CTECTBEHHOHAYyYyHOro  mpoduiei:  yuyeOHMK  JUii  CTYIGHTOB  MHpo¢eCCHOHANBHBIX
o0pa3oBarebHBIX OpPraHM3aNMid, ocBamBarommx npodeccun u crenuanbHoctd CIIO/mon pen.
T.1.Tpodumoroii. — M., 2017.

12. Msakuwes I'A. ®usuka. 10 ximacc: y4e0, s oOmeoOpa3oBar. OpraHU3aIHA:
0azoBbiii ypoBenb / I. SI. Msakumes, b. b. ByxoBues, H. H. Corckuii; mox pen. H. A.
[TapdentneBoit. — M. : [Ipocsemenue, 2014.

13. Msakuwes I'H. ®usuka. 11 xnace: yueb. qist 00meoOpa3oBar. OpraHU3aIIMiA:
6azoBbrii  ypoBenb /I'.fl. Msakumes, b.b. byxosues, H.H. Cotckuii; mox pen. H.A.
[TapdentbeBoii. — M.: IIpocBemenue, 2014,

JUISI TPEMTOJTIABATEJIEM

1. 06 ob6pazoBanuu B Poccuiickoii @eneparuu: denep. 3akon ot 29.12. 2012 Ne 273-
®3 (B pen. Penepanbubix 3akoHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne
11-@3, or 03.02.2014 Ne 15-®3, or 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, or
04.06.2014 Ne 148-®3, ¢ u3Mm., BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-03,
B pen. Ot 03.07.2016, c u3m. ot 19.12.2016.)

2. Ilpukaz MuHuctepctBa oOpa3oBaHuss M Hayku PO «OO0 yrBepxIeHUH
(deneparbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIApTa CpeaHEro (MOJTHOTro) OOIIero
oOpazoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

3. Ilpuka3z MunucrepctBa obpa3oBanusi u Hayku PD ot 31 mexabps 2015 . N 1578
"O BHeceHMM HU3MEHEHMH B (eaepalibHbIi TOCYAapCTBEHHBIH 00pa3oBaTeNIbHBIM CTaHIApT
cpenHero obmiero o0pa3oBaHMs, YTBEP)KIEHHBIM MpHKa3oM MuHucTEepcTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®enepanuu ot 17 mast 2012 . N413"

4. Ilucemo J[lemaprameHTa TOCYIapCTBEHHOM TOJUTUKU B cdepe MOArOTOBKH
pabounx kagpoB u IO Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «Pexomennanuu 1o
OpraHM3aly TOJY4YEeHHUs cpelHero oOmiero o0pa3oBaHUS B Npeleliax  OCBOEHUS
00pa3oBaTeNbHbIX MPOTPaMM CpelHEero MmpoecCHOHANBHOro 00pa3oBaHMus Ha 0a3e OCHOBHOTO
oOuiero o0Opa3oBaHUs C yueTOM TpeboBaHUH (peepaabHBIX FOCYAapCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJApTOB M TMOJy4yaeMoil mpodeccuu WM CHEIHATbHOCTH CPEAHEro MpoQeccroHaIbHOro
00pazoBaHUsI.

5. ®enepanpHbiit 3ak0oH oT 10.01.2002 Ne 7-@3 «O6 oxpaHe OKpyxKarolieil cpeabi»
(B pem.ot 25.06.2012, ¢ m3m. ot 05.03.2013) // C3 P®. — 2002, — Ne 2. — Cr. 133.

6. /[mumpuesea B.®D., Bacunves JI.M. ®usznka s npodeccuil U crenuanbHOCTeN
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TEXHUYECKOTO MPOGUIS: METOIUIECKHE PEKOMEHIAINH: METOI. mocooue. — M., 2010.

7. IlpumepHass ocHOBHas oOpa3oBarelbHAas TporpamMma CpeaHero oOIIero
o0OpasoBaHus, 000peHHas penieHneM (GeaepalbHOro y4eOHO-METOIUYECKOTO OObEIUHEHUS 110
obmiemy oOpa3oBanuio (poToko ot 28 utons 2016 1. Ne 2/16-3).

HNHTEPHET-PECYPChbI

1.  www.fcior.edu.ru (®DenepanbHplii HEHTp HHPOPMAITMOHHO-00PA30BATECIIBHBIX
pecypcoB).
wwww.dic.academic.ru (Akagemuk. CrioBapy ¥ SHIMKIONCTUN ).
www.booksgid.com (Books Gid. DnekTponHas OubanoTexa).
www.globalteka.ru (I'mo6anreka. [moGanpHas OMOIMOTEKA HAYIHBIX PECYPCOB).
www.window.edu.ru (EnnHoe 0KHO I0CTyIa K 00pa3oBaTeIbHBIM pecypcam).
wWww.st-books.ru (JIyumias yueGHas nureparypa).
www.school.edu.ru (Poccmiickmii oOpa3oBarenpHbId MOpTaNl. JlOCTYITHOCTS,
Ka4eCcTBO, 3P PEeK-TUBHOCTD).

8.  www.ru/book (OnexkTpoHHAS OubnmoTeyHas cucTema).
www.alleng.ru/edu/phys.htm (O6pa3zoBarenbhbie pecypebl MHTepHeTa — Dusnka).

9.  www.school-collection.edu.ru (Enunas xosuiekims nupoBbIX 00pa3oBaTeIbHBIX
pecypcos). https//fiz.1september.ru (yueOHO-MeTOMMYECKas razeTa «Du3mka).

10.  www.n-t.ru/nl/fz (HoGenerckue Jaypearsl o buzuke).
www.nuclphys.sinp.msu.ru (SInepnas ¢pusuka B arepuere). www.college.ru/fizika (ITogrotoBka
kK E[D).

11. www.kvant.mccme.ru (HaygHO-TIOMYJSIpHBIA (DU3MKO-MaTeMaTUYECKU JKypHAaII
«KBaHT»).

12. yos.ru/natural-sciences/html (ecTecTBEHHO-HAYYHBINH IKypHAT JUISI MOJIOACKH

«IlyTp B HayKy»).

Nookrwd
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4. KOHTPOJb Y OLIEHKA PE3YJIGTATOB OCBOEHUS YYEBHOI
TV CHUILIAHBI

KoHTposb 1 o11eHKa pe3yabTaToB OCBOEHUS yUeOHON AUCIUIIIIMHBI OCYIIECTBIISETCS
IIPETIO/IaBaTENIEM B IPOLIECCE TIPOBEACHUS IPAKTUUECKUX U
71a00paTOPHBIX 3aHATHM, CaMOCTOSTENBHBIX PabOT, a TakXKE BBIOJHEHHUS OO0yYarolIUMHUCS
VHAMBUAYAJIbHBIX 3aJJaHUH, IPOEKTOB, TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTaluu.

DopMBbI M METObI KOHTPOJIS U
PesyabTarsl 00yueHust OLICHKHU pe3y/1bTaToB
o0yuyeHus1

®  uuHOCMHBIX:

- 1abopatopHbIe paObOTHI

— YYBCTBO TIOpAOCTH U YBAXKCHHA K HCTOPpUU U - TCCTUPOBAHUEC
JOCTHXKCHHSM OTEUCCTBEHHON (DUBHYCCKOH HAYKH; | - yormbiif onpoc
(busnuecku rpaMOTHOE MOBE/ICHNE B
npodecCHOHAIbHON JEATEIBHOCTH ©  OBITY IpHU
oOpaleHuu ¢ IprudopaMu U YCTPONUCTBAMH;

- OK3aMCH

— TOTOBHOCTh K TNPOJODKCHHIO O0pa3oBaHUS U
MOBBIIICHUS KBaJIM(UKALUH B u30paHHOI
npoeCCHOHATBPHON JESITEIBPHOCTH M OOBEKTUBHOC
OCO3HaHHE PONH (PUINICCKUX KOMIIETCHIIUH B STOM;

— YMEHHE WCIIONB30BaTh JOCTIDKEHHS COBPEMEHHOU
(bu3HUecKoil HayKd M (PH3UYECKHX TEXHOJOTHH s
MOBBINIEHUST ~ COOCTBEHHOTO  MHTEJUICKTYaJIbHOTO
pa3BuTHsI B BBIOpaHHOH  mpodeccHOHaTIbHOM
JIeSITeNIbHOCTH;

— yMEHHE CaMOCTOSITENIbHO J0OBIBaTh HOBBIE Jisi cebs
(m3nveckwe  3HAHWA, HUCIONB3YyS  [UIL  3TOTO
JIOCTYTTHBIC UCTOYHUKH WH(POPMAITIH;

— yMeHue BBICTPAMBAaTh KOHCTPYKTHUBHbIC
B3aUMOOTHOUIICHUA B KOMAaHIAC II0 peH_IeHI/IIO 06L[II/IX
3a1a4;

— yMEHHue VOpaBIsiTh  CBOEH M03HABATEIbHOM
JESTeTbHOCThIO, TPOBOIWTH CaMOOIICHKY YpPOBHS
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO PA3BUTHS,

®  juemanpeoMemHyIX:.

— HCIIONIb30BAaHUE PA3IMYHBIX BHUIOB I03HABATEIbHOI
JIeITEIIHOCTH JJIsI penieHust (U3MUeCKuX 3ajad,
OPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HAHUSA
(HabiroseHys, ONMCaHusl, U3MEPEHUsI, FKCIICPUMEHTA)
JUIl U3y4eHMs] pPa3lIUYHBIX CTOPOH OKpYXKaromeu
JIECTBUTENBHOCTY;

— HUCHOJB30BAHWE  OCHOBHBIX  HHTEJJIEKTYaJlbHBIX
omepanuii: MOCTAaHOBKH 3a/add, (OPMYIHPOBAHUSI
THIIOTE3,  aHajiM3a WM  CHHTE3a, CpaBHEHWH,
000011eHu S, CHCTEMAaTH3aIUH, BBISIBJICHHUS
MPUYHUHHO-CJIE/ICTBEHHBIX CBS3€H, MMOUCKA aHAJIOroB,
(hopMyTUpPOBaHUsI BEIBOJIOB JJISI U3yUESHUS PA3TUUHBIX
CTOpOH  (u3MuyecKHMxX  OOBEKTOB,  SBIEHHH U
MPOLIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOJMMOCThH
CTAJIKUBATHCS B MPOECCHOHATIBLHOM cdepe;
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YMEHHE TCHEPHPOBATh WAEH W ONPEACIATh CPEICTBA,
HEOoOXOIMMBIE U1l UX Pean3ali;

YMEHHE HCIIONb30BaTh Pa3lIMYHbIE WCTOYHUKU IS
MOTy4eHUsT pu3MUeckoil MH(pOopMaIwy, OleHUBATh e
JOCTOBEPHOCTE;

yYMEHNE aHAJIU3UPOBATh u TIpEACTaBIIATH
I/IH(i)OpMaHI/IIO B pa3jIMYHbIX BUAAX;

yMEHHE IYOJIMYHO  TPEACTaBIATH  PE3YIbTaThI
COOCTBEHHOTO HCCIICIOBAaHHSA, BECTH IUCKYCCHHU,
JOOCTYITHO M TapMOHHMYHO COYeTas COAepXKaHHe |
(hopMBI ipeacTaBIsIEMON HH(DOPMATTHH;

®  npeomemuuvix:

c(OpPMUPOBAHHOCTh MPEICTABICHHI O PO U MECTe
(U3MKM B COBPEMEHHOM HAydHON KapTHHE MUpA;
MOHMMaHHEe (PU3NIECKON CYyITHOCTH HAOMIOAAEMbIX BO
BcenenHnoit sBneHwit, ponu GU3NKA B GOPMHPOBAHUH
Kpyrozopa ©  (pyHKIMOHAJBHOM  TPaMOTHOCTH
YyeJIoBeKa ISl PELICHHSI MPAaKTHIECKUX 33/1a4;

BJIaJICHHE  OCHOBOIOJAraloUMMH  (DU3UUECKUMU
MOHATHSMM,  3aKOHOMEPHOCTSIMM, 3aKOHaMH U
TEOPUSIMH; YBEPEHHOE HCIIOJIb30BaHHE (DU3UUECKOM
TEPMHHOJIOTUH CHMBOJIHKH;

BJIaICHUC OCHOBHBIMH METOJaMH HAy4YHOTO
MO3HaHUA, UCIIOJIb3YyCMbIMU B (bHSI/IKCZ Ha6J'IIO,I[eHI/IeM,
OIMMMCaHUuEM, UBMEPECHUCM, DKCIICPUMEHTOM

yMeHHs 00pabaThIBaTh pe3yiabTaThl  HU3MEpEHUi,
O0OHapY)KMBaTh 3aBUCHMOCTb MEXIy (DU3UUSCKUMHU
BEJIMUNHAMH, OOBSICHATH IOJyYSHHBIE PE3yNbTaThl U
JIeNIaTh BBIBOJBI,

c(OPMUPOBAHHOCTE yMEHHMS pemarh (U3NIECKHe
3aJa4u;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHATH HOTy4YEHHBIE
3HaHMS JIs1 OOBACHEHUS YCIOBHUH IpOTEKaHMS
(usmuecKux SIBJICHUH B TIpupoe,
npodeccroHaIbHON coepe ULt TIPUHSTHUS
MPaKTHIECKHUX PEIICHHUH B TOBCEAHEBHOM XKHU3HHY;

c(OPMHPOBAaHHOCTh  COOCTBEHHOH  MO3MLMHU IO
OTHOIIICHUIO K ¢buznueckoii uHpopmaryu,
MOJTy4aeMOUW U3 Pa3HbIX HCTOYHUKOB,;

JJIA CJICNBIX U CHa6OBI/Igi{gI/IXZ

oBnajicHue  (COPMHPOBAHHOCTH  NPEICTABIICHHS)
MpaBUaMH 3alMCH  MaTeMaTHYeCKux (opMmyn u
CHELHUATbHBIX 3HAKOB Pelbe()HO-TOUCUHOH CHCTEMBI
o6o3nauenuii JI. bpaitns.




