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MNosicuapre/EHAN 3anHcKa

PaGouas nporpavma OYJ[ ®usuka LpeAHa3HaueHa T8 M3YMEHHA (HIMKA B
NpOdECCHOHAIBHOM  0BpA30BATENIBHOM  VUPEKICHIMI  CPeHero  npodeccHOHANLHOTO
OBPAIOBAINL, PEANHIVIOMEro OOpPAOBATENLHYID [POTPAMMY CpedHero (MOTHOTO) odIero
0BpATOBAHNS, TIPH NOATOTOBKE KEATHBHUNpORaHHbIN pabounx 1 eaymaux (KPC).

PaGouas nporpamma yueGuoll AHCUHILUIMEEL (II3HKa COCTABICHA B COOTEETCTREHY C!
= BGI'OC cpeadero (nonnoro) obuero obpazosaing (YTEEPAACH NPHKAIOM MHHHCTEPCTREA
ofpazosanna 1 Haykn Pocenitckoil denepaund ot 17 mag 2012r. Nod13)
= OTOC cpeasero npodecCHOHATEHOTO 00pPA30BAHNA 10 NPOQECCHAM TEXHHHECKOID
npodmna:

08, 01. 24 Macmep cmoaapno-mio Mg pacom

08.01.26 Macmep no pevonmy 4 OOCIVICHEAHIO UHNCEHEPHDIX  CHCIIEM  JICUIUNHO-
ROMMYHATLHOZ0 XOIAHCHIG

= PexoMCHIAINAMI N0 OPraH3auni  0oJyHeHus cpelHero oflero ofpaloBanua
NpeaeIax oCBoeHH 00PA30EATE ILHEIN TPOTPAMM CPCAHCTO NPOPECCHOHLIBHOTO 00pa3oBaHHA 118
faze ocHOBHOTO 00ulero obpaiosasnny ¢ yuerom Tpedosannil PI'OC u nonyuaemol npodeccuu
WM CHOSUMLIEHOCTH  cpeaiero npofeccnonateioro obpasosanna  ([Imesmo  Jlenapramenta
FOCYIAPCTREHHOM noauTHEn B cepe noarotosky padounx kagpor i JI10 ot 17.03.2015r. No06-
259).

- [Tpumeproi nporpammoil obweodpaiosarentsHoi yuebHOH AncUMIINHEL QHINKD 113
npoQeccHoHATLHBIN 00paloBaTeNLHLI YupemacHnii (pexoMenaosano QLAY «PUPO»IIpotoron
MNe3or 2] wrona 20150

[Tpu OCBOSHMM 1POrpaMy NOACOTOEKM KBANU(UIMPOBAHHLIN padouux M CAYAAalIHX
rexaudeckora npodwna VI wiyuaerca kak npoduinniag obWleobpalopaTenvHas yueGHaa
AucUKIAHHA B 00beMe 180 vacos.

Padouasd nporpasmya opHeHTHPOBAHA Ha JIOCTHIKCHHE CICAVIOUIMX Heeil:

* OBJIAJEHHE YMEHHAMH IIPOBOANTE HADIIOASHHA, ITAHHPOBATE H BLIITOJHATD IKCIIEPHMEHTHI,
BLLIBHIATL FHAOTEILL H CTPOMTE MOIETH, NPUMEHATE TOMYYEHHBIC 3UAHUA N0 PHIHKE 114
0GBACHEHHS Pa3HoO0PasHBIX (PHIHYECKHX ABACHHIT H CBOIICTB BEIICCTB; IPAKTHUECKOD
HCMONABL3OBAHNA (PUIHUECKUN 3HAHMIT: OLEHHBATE JOCTOBEPHOCTE SCTECTEEHHOHAY UHOI
HH{IOPMALLHH;

* PA3BHTHE MO3HABATEIbHBIXN HHTEPECOB, HHTEICKTYATBHBIX H TBOPUECKHX cnocoOHoCTEH B
npolecce NpHoBpeTenta 3Hanui 1 yvenuil no fuike ¢ HCNWIBI0BAHHEN PAZIHHHBIX
HCTOMHHKOB HH(OPMALHH B COBPEMEHHBIX HHPOPMALHOHHEIX TEXHONOTHIL;

* BOCIHHTAHAC F{GC}ECHCHHUCTM B BOSMOMHOCTH IMTOTHAHMS 3aK0OHOB NPHEOMEL HCIIOJEIOBAHKA
AOCTHKEHUIT fHM3MKH HA BNarc pazEHTHA YeToBeHec ko LMENIIMIALNNT; HEODXOIHIMOCTH
COTPYHHYCCTRA B NPOLECCE COBMECTHOIO BBINOIHEHHA 3a1a4, YBAKHTEIBHOTO OTHOLWEHHA K
MHEHHIO OIIIOHEH T PH 00CYHASHHN TPOGIEM eCTeCTREHHOHAYUHOTO COTEPAKAHHA
FOTOBHOCTH K MOD&IbHO-3THUECKOH OUEHKE HCMONLIOBAHIA HAYYHEBIX JOCTHIKCHIH, HYECTRa
OTBETCTECHHOCTH 3@ 3aLMTY OKPYIKAKLICH CPeibL:

* HCNONB30BAHHE TPHODPCTEHNLIN 3HAHHA B YMCHUA 715 PELIEHH PAKTHHECKHX 3a1au

noBcenHesnoit an3nn, obecnevenus DeronacuocT COOCTEEHHON KN3HIL, PALIIONATILIIOTD
MPHPOIONO/ILI0OBAIINS M OXPEHE! QRPYRAIOILE]R CcpeiLl.

PaGouan OpoTrpaMsi KOUKPRETHIHPVET COICPWAHNHS IPCAMETHRIX TeM iﬁﬂl}‘c’i’iﬂﬂﬂ'l’i‘.‘!]b]{ﬂl'[}
cTanjgapra, Jact pacnpeaencHic }"’-ICﬁIILI.\' HACOE N0 pasaclidM KYped H  OOPEICnacT

Ll



MocneoBdTelIbLHOCTE HAWUCHHA TEM H pasaenos :-.-"LIE'E#IIU['{J mn []E}J,-\-i eTa . € }”-IEETCIM
MEXNIPCIMETHBINHN  BHY TPHIIPEIMETLLIX cps3cil, oMk yveQHOro npoueccd, BO3PACTHLIX
ocoDeHHOCTEN yHualIHNCH,

B pafoueil mporpasye orpaxeHbl TpedoBaHuA K pe3YIBTATAM OCBOCHHA yyeQHOR
JMCHMITHHBL - THUHOCTHLIE, METALPEIMETHbIE, TIPeAMETHEE, 00eCIeHHBAIOLIHE (JOPMHPOBAHHE
ofux  KoMMeTeHUMii  BRimyckmuka. [lporpaMma NpeiycMarpuiaeT (OPMMpOBAHME ¥

obysalomuxcs  ofIIeHAYUHLIX  3HAHMIA, YMCHNH ¥ HABRIKOB, YHMECPCATBHBIX crnocofon
AERTENILHOCTH U KNIOYEBbIN KOMOETEHUM.
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HNACIIOPT PABOYEH MPOrPAMMbBI YUEGHOM
JAHUCTIHTJIHIBI

CTPYKTYPA U COAEPHCAHHE YUYEGHOH JUCLHHUIIMHDI

YCIOBWUSI PEAJM3ALIMM  TIPOIPAMMDL] YUEBHOII
JUCLHHTLIHHL]

KOHTPOJIb W OUEHKA PE3YJLTATOB OCBOEHHA
YUEGHOH JUCHHITIMHDI

CTP.



1. MACTIOPT PABOQUEI TPOTPAMMDI YUEBHOW JTUCHUILIMHBL

tziixa

1.1, QObnacTs npHMEHEH A NPOrPAMMbI

[lporpamma y4eOHOH OMCUMILINHBL ABMACTCH  HACTBIO OCHOBHOH  TIpO(hECCHOHANLHOM
ofpazoBaTenbHOl NporpaMyel B coOTReTCcTBHH ¢ BPIOC CI1O npofeccHil  TEXHHYCCKOTD
npogus

08,04, 24 «Macmep croaapro-RIcmunety, NUPKEREIY 4 CNEROIalbX pUtoniy
08.01.26 «Macmep no  peuvonny 1 OGCIVICHEANNO  UHICEHEPHBIY  CUCMEM  HCHAINHO-

KOMMPHILIBHOI0 XOIAHCMGE

1.2, MeeTo AuCHHTLINNGLI B CTPYKTYpE ocHoBnoii npodeccHonannuoli obpasosare/bHol
NPOrpPaMMbl

OY]T dusnra BXOAMT B NpeMETHYE 0071acTh «EcTecTBeNIbIE HAYKH GIoC COO u aenaeTes

obweobpazoparebHoll NpodHIEROH aucunmmuoi (OJ1m) B coctase o0Le00pa30BATENRHOTD

unrna ONOIT CTIO

1.3 Mlenn 1 301241 JHCUHILINGE - TPEOOBANMS K PO3YILTATAM 0CBOCHHT JHCURINIHILL
JTusnocnitele pesyILTATE OCBOSHHA Kypea PHIHKU!

— uYBCTBO FOPIOCTH W YBAKEHHA K HCTOPHH H OCTHMCHHAM OTEYECTBEHHOH (PH3HUECKOI
Hayii: (PU3HYECKH TPAMOTHOE MOBEICHHE B NPOPeCCHOHANBHOI AeATE/BLI0CTH | OBITY
npH oOpaeHui ¢ NpHOOPAMH H YCTPOHCTRAMH]

— TOTOBHOCTB K MPOAOIKCHHI) 00PA30BAHEA H HOBBIUCHHA KBATR(HKALNN B H30paHHoH
NPOMECCHOHAILHOR  ACATENLHOCTH M ODBCKTHBHOE OCO3IHAHMC oM (PUIHMECKHX
KOMISTEHUHT B 3TOM,

— yMEeHHME HCNOIB20BATL JOCTHACHUS COBPEMeHHON (HIMUECKOH Hayki H (H3HUECKHX
TEXHOIOTHH  Jid  TIOBBILIEHHA COOCTRCHHOTO HHTENIEKTYATLHOIO pPa3BHTHA B
peiOpannol npodeccHonanslol TeaTeIbHOCTH:

— YMEIHE CAMOCTOATEIbHO A00LIBATE HOBBIE JU1d cedsl PHINUSCKHE JHAHMA, HCOONBIYH J1IH
FIOro JOCTYIIHEIE HCTOHHUKY HHGOopMannm;

— YMEHHE BLICTPAHBATE KOHCTPYKTHEHEBIC B3uHMOOTHOLICHHA B KOMAHIC TO PCLICHHIO
OO Faas;

— yMeHUe YOpPaRidlTL CBOLH NO3IHABATCILHON 1edTeNLHOCTLIO. NPOBOAMTE CAMOOLUCHKY
YPOBHS COOCTBEHNIOTO HHTEUIEKTYANLHOIO PA3BHTHA,

Memanpedvemunie Pe2yIBTATE OCBOSHHH KYPCa (DU3HKH:

— HCOOJB30BAHMC PAIIHUHBIX  BHUNAOB TOHABATENLHOH J€ATEeIBHOCTH INA PElIEHHA
GUIHUECKHY 38084, LPHMEHEHHE  OCHOBMEIX METOAOB MNO3HaHWA (HabIlodcHUA,
OMUCAIIHA, WIMEPEHHS. IKCTICPUMEHTA) 1718 HIVICHHS PABIHUHEI CTOPOI OKPYMaIOLUeH
HEACTBATE/ILHOCTH,

— HCMONL3OBAHHE OCHOBHBIN  HHTCINCKTYANBHBIX  ONEpaUMi:  TMOCTAHOBKM  3aja4H,

QropMyTHPOBAHHA THIIOTE3, AHAMNM3A M CMHTE3R, CcpaBHEHHA, ODODIEHHH,
CHCTEMATHIALNY, BLIABICHHA NPHYHHHO-CNEJACTBEHHBIX CBA3CH, IOHCKA aHLIOroB,
QIOPMYTHPOBAHUA BLIBOJAOB I8 H3YUSHHA PA3NHUHBIX CTOPOH (PH3HUECKHX 00BEKTOE,



ABIEHKWH H NpoUeCcoB, ¢ KOTOPBIMH  BOIHHKACT HeoOXOAMMOCTE CTANKHEATLCH B
npoteccHoHANTBHOR chepe:

— YMEHHE FeHEPHPOBATE HASH H ONPELNATE CPelCTB, HeoDXOIMMBIE [T WX peaidialiii;

— YMEHME MCIONL30BATL  PA3THYHBIE HCTOMHMKH  OIA  NONYHCHHA (pHzuveckoi
HHOPMALMH,. OLEHHBATEL &€ TOCTOBEPHOCTE!

— VMCHHE dHAIN3HPORATH ¥ NPEICTABIATE HH(POPMALHID B PA3THYHBIN BHIAX:

— yMmenue NyOAHYHO TPECTABISTE Pesy/bTaTel COOCTBEHHOIG MCCMENOBAHHA, HBECTH

JMCKYCCHH, AOCTYMHO B FAPMOHMYHO —COueTas COACp#anne M (opMbl

npeacrasisemoll HRhopManuu;

[Ipedayeniisie pesyLTATE]l OCBOCHUA KYpPCA (PH3HKHK:

— chOPMHPOBAHHOCTE TIPEACTABIEHHH O POIH M MecTe BHIMKH B COBPEMEHHON HAYYHOH
KapTHHE MHpPA; IoHUMaHKe (usueckoil cywHocTh HabonaeMeix B0 Beelennoh
apaeHnii, ponu GUIKKA B POPMUPOBAHMK KPYTO3opa H (PYHKUHOHANLHOI [PAMOTHOCTH
YENOBERA 118 PEIICHHA NPAKTHHECKUX 383U

— BIAACHHE OCHOBONOIATAMNAH (PHIHUCCKHMHE MOHATHAMMH, 3AKOHOMCPHOCTAMH,

3AKOHAMH H TCOPHAMH; YBEPEHHOE HCNoIb30BaliHe (PHINYECKOH TEPMUHOTOTHH
M CHMBOIIIEKH,
— BIAACHHE OCHOBHBIMH METOIEAMH HAYUHOIO MOIAHNI, HCOONALIYEMEIMH B H3HKE:
HADIIOACHHEM, OMHCAHNEN, HIMEPEHHEM, IKCICPHMCHTOM;

— ynMeHia 0DpadaTeiBaTh pesvieTars! uameperiii. oOHapyiKnBaTh 3ABHCHMOCTL MCHAY
(PHINUSCKHMH BeJIMHHAMU, O0LACHATL 0JIYYEHHBIE PE3YALTATLL U ACIATE BBIBOIRL;

— CcpOPMHPOBAHHOCTE YMEHHSA PELUATH (PH3H'MECKHE 3a1a4H;

— COPMHUPOBAHHOCTE YMEHHA NPHMEHATE TOIYUCHHBIC 3HAHM AN OOBACHCHHA

YCAOBHI NpoTeRand GUIHUCCKUX ARNCHAI B npHpose, npodeccHonansuoi
chepe 1 A7 NPHIATHA MPAKTHYECKUX PeLUENH B NOBCEAHEBHOH KU3HHU,

— chOPMUPOBAHHOCTL CODCTBEHHOM MOSHIAN 00 OUTHOWEHNIO K (PUIHUCCKOH HH{IOpMALHH,
NOJAYHAEeMOH 13 PAIHEIX HCTOMHHKOB.

B pesvibrare uiydenns (HIHiEH yHalHees 101581Lbl

IHATB/TIOHHMATh

= CMBICT IOHATHI: PHIHVSCKOE ABICHHE, FHIOTEIA, 3aK0H, TEOPHH, BCLUECTEO, BIAHMOICHCTEHE,
HIEKTPOMATHHTHOC NOAE, Bo1Ha, GOTOI, aToM, ATOMHOE AP0, HOHH3HPYIOLUHE H3YHEHHH,
naaneTa. 35e37a. ralakTika, BeeneHuaa;

* CMBICI (PUAHUECKUN BRINYHH, CKOPOCTE, YEKOPEHHE, MACCA, CHIA, HMITYLC, padoTd,
MEXAHHUECKA DHEPIHA, BHY TP dHepIHi, adCoMOTHAN TEMIIEPATYPA, CREHNA
KHHETHYCCKAR IHCPrUA YACTHIL BCLUCCTRA, KOAMYECTBO TEMI0TEl, JIeMCHTAPHLL 3IeKTPHUCCKHI
3apa;

* CMBICT PHEMUSCKHN SAKOHOB KIACCHUECKOH MEXAHNKN, BCEMHPHOIO TATOTEHUS, COXPAHCHMA
IHCPrUK, HMITYALCA U JNCKTPHHCCKOrD 3aPALA. TEPMOIHHAMIKH, JNCKTPOMArHHTHON HHIVKLHH,
thoroadferra;

* BKOAJ POCCHHACKHNX ¥ 3apyDesHbIN YYHeHbx, ORA3aBINN HANDO/IbIUSE BIHAHNE HA DAIBHTHE
hHINEN,

¥METD

* ONHCBIBATL 1 O0LACHATL QMINUSCKUE ABNSHNA 1 cBOIICTBA TEM: ABMMCINIE HEDCCHBIX TCI |
HCKYCCTBCHHBIX CIIYTHHKOE 3eMIHI CBOHCTBA Fa30B, AMHIAKOCTEH H TBEPIALIN T
FEKTPOMATHHTHY R MHAYKLHIO, PACTIPOCTPAIICHHE JICKTPOMATHHTHBIX BOJIH] BOJHOBLIE
cBOficTBA cBeTa; HATyYeHHe U TOrnolenne erera aroMom; GotoadiperT;



. OTNIMHATL THOOTE3L] OT HAYUHLLX TEOPHi; JICAATh BhIBOAL] Ha OCHOTC JKCIECPHMCHTATLHLIX
AAHHBLIX: TIPHBOINTE TPHMEPLL TOKA3LIBAIOIINE, YTO: HADMIONEHUS 1 JKCICPUMEHT ARNAOTCA
OCHOBOI I8 BRIBHMEHNA THITOTES W TCOPHH, NTO3BONAT POBSPHTE HCTHHHOCTH
TEOPETHUSCKHUX BLIBOJAOR; (DHIUHECKAN TEOPHA JaeT BUSMUKHOCTD OOBACHATEL U3BECTHBIE
SIBJIEHUS [1PUPOLE] B HAYYHbIE BAKTEL NPEACKAIBIEATL CLUC HEH3BCCTHBIE ABISHHA!

* IPHEOIUTH NPHMEPL] IPAKTHYECKOrD HCMOIB30BUHNA (PUIHYECKUX 3HAHNN: 3AKOHOB
MEXAHHKH, TEPMOJAMHAMHEH H JNEKTPOIHHAMUKN B FHCPTETHRE, PasiHYNLIX BHAOB
IMEKTPOMATHUTHBIX W3IVUYSHHI 1718 PAIBUTHA PAIHO H TENEKOMMYHIKALUKNA, KBEAHTOBOH hH3HKN
B COIMAHHH AJepPHOH JHEPreTHEH, JA3epoR;

* BOCIPHHAMATE H HA OCHORE NONYUCHHBIX 3HAHKA CAMOCTOATENBLHO OLEHHEATE HHOPMALLMIO,
conepanyviocs g coobuwenuay CMM. MHTCpRETE. HAYHHO-NIONYMAPULIN CTATHIN.
HCTIONEI0BATE IPHODPETEHHEIE 3HAHHA H YMEHHA B TIPAKTHYSCKON AeATeNLHOCTH H
NOBCEMHEBHOH AMIHN 0!

+ pOeCTcHEHH De30NACHOCTH AMU3HEISATEILHOCTH B IPOLECCE HCMOMB30BAHWA TPAlICIOPTHBIX
CPEACTE, BLITORBIN EKTPONPUBOPOB. CPEICTE PAIMO- H TCACKOMMYHHKAUMOHHOI CBA3H.;

* OHEHKM BMAHUA HA OPramiiM HEI0BCKA B APYTHE OPradn3Mel 3arPAIHCHHA OKpYRaIoneH
Cpelbl:

* PAUMOHATLHOTO NPHPOLONONEIOBAHNA K JALIHTE OKPYIKAIOWEH Cpebl

B pesvaprarte OCROGHMA JUCUMIIMHBL  ODYHaQOUIMHACH  OCBAMBACT  3/IEMENTEI obmux
KOMIETEHUH:

O 0], BuiGupate ¢nocofbl pellleHia 2aiad NPodeccioHa {0l AeATENRHOCTH, NPHMEHNTEALHO K
PAINHYHBIM KOHTEKCTAM,

02, CCyllecTBRATE  NOMEK, #HANH3 W HHTepnpeTaume  WHGOPMAuKy, Heobxoaumol  ans
BLINOIHCHHA 33184 NPodieccHOHANEHON ISRTENLIOCTH.

OK 03, MMnaHupoBaTE M PEATHIOBLIBATLE CODCTECHHOE NPOMECCHOHANLHOE H THYHOCTHOE PA3BHTHE,

OK 04, PaGoTats B KOAAGKTHBC M KOMaHjae, PHEKTHBHO BIAHMOICHCTROBATE C KOMNEramMH,
PYKOBOACTBOM, IKJTHEHTAMH.

OK 0s. OCVIWECTEAATE YOTHYIO H NHELMEHHYID KOMMYHUEAUMK HAR TOCYIAPCTBCHHOM A3bIKE
yHeTOM GCoBEHHOCTER COLMATEHOMD H K¥IETYPHOMO KOHTEKCTA.

DK 06, MpoABnATE  MPRWAAHCKO-NATPHOTHHECKYED  NOIUUHIO, ACMOHCTPHPOEATE  OCOZHAHHOE
MOBENSHHE Hi OCHOBE TPAAMUHOHHBIX 00WeHEI0BLHECKHN LEHHOCTE.

QK 07. CoaeficTBOBATE COXPAHEIMIO OKPYHAIOWEH cpeabl, pecypeocbepemenmo, dhherTieno
HeHCTBOBATL B HPCIBLIYARHBIN CHTYaLMAX.

CHE 09, Henoasiosats midlopyMalHOHHLIE TEXHOIOPHH B NPOHECCHOHATLHOR AERTEILHOCTH,

I+4 PE’HUM‘-’:HII}'CHOE KOMHYMCCTRED HACOE H OCBOCHEC ITPDOIDAMML] JIHCHHILTHILI
Obszarensiiad avauTopian vuedHas Harpyaxa 180 uacos.



2. CTPYKTYPA W COOEPKANHE VUEBHOMW JUCLHANJIWHEI

2.1. O6Lem yuedioii AuenuiLnmLl 1 BIbLL yuedHoil padoTsl

Bua yueduoii padoTel | Odvenr _|
qacoe

Cympapuas yieGHust HArPY3KAa BO B3ANMOLIICTBIN ¢ NPEN0IABATC.ICM 186

B TOM HHCIE;

TEOPETHYECKHE ZAHATHA 162
sabopaTopHble paboThl 10
KOHTPOIBEHEIE padoThl &

Hmozogas ammecmayys 6 thopae IRZAMeHd 6
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2.3 XAPAKTEPHMCTHKA OCHOBHBIX BILAOB AEATEJLHOCTH
CTYAEHTOB HA ¥POBHE YUEBHBIX JEHCTBUH

Paznen
COACPHRAHIS
yuehHoil

JHCUHINIEHEI

Biabl aeATeaLHOCTH CTYACHTOR HA YPORIe YHeOHBIX AelicTBiil

Beeacenue

VMeHNA NOCTAHOBKH Ueel OeATeJIBHOCTH, IAHHPOBAHNA
CODCTBEHHOM AeATEIILHOCTH 115 AOCTHIKE HUA I0CTARJICHHBIX
yesiei, NpelBHICHI BO3MOMHBIX Pe3yJIETATOB 3THX JeHCTRIH,
OPTraHH3ALHH CAMOKOHTPOMA H OLEHKH M10Iy4eHHBIX
peayabpTaToB. PassuTiie cnocofHOCTH ICHO M TOMHO H3JIAraTh
CBOH MBICIH, TOTHYCCKH 000CHOBBIBATE CBOIO TOUKY 3PeHHA,
BOCTIPHHMMATE H AHAJIHIHPOBATE MHEHMA cobece JHHKUB,
NPH3HABAA NIPABO JPYIOro 42/ I0BCKA Ha HHOS MHeHHe,
IIpouseencHne naMepeH s HUINYCCKUX BeIHYHH H OLEHKA
rpaHuipl norpetsocreil namepennil, [lpencrasnesne rpaHHIle]
norpelyocTell uaMepenuii npy noctpoeHnu rpadmeos. ¥ meuue
BLICKAJIBIBATE THIOTE3E! AJ1A 00LACHCHUA HAOTIOIAEMBIX
ARMEHHI. ¥MeHHe npeyIaraTh MoJe I SRIeHH. Y razanue
IpAHHL, TpHMeHuMocTH (pusnyeckux saronor. Mamomenne
OCHOBHBIX [TOJIOMKEHHI COBPEMEHHON HAYHHOH KAPTHHEL MHpA.
[IpuBegenie IPUMEPOR BIHAHNS OTKPEITHI B (PH3HKe HA
NPOrPece B TeXHHKe W TeXHOJIOrH MPoH3BoacTRa,
Henonssopanne Hurepuera s noucka MuadopyManuu

Mexamiia.
Kunemaruka

[IpeacraBneHne MEXHHHYECKOIO IBHKEHNA TEJA YPABHCHMAMH
3ABHMCHMMOCTH KOOPJIHMHAT KW NpoekOuel] CKOPOCTH OT BPCMCHH.
[IpeacrasineHne MEXAHUYMECKOIO IBHMKEHHA TEJA rpaduikam
JABHCHMOCTH KOOPAHHAT H MPOeKINEH CROPOCTH OT BPEMeHH.
Onpegenenne KOOPIHHAT NPOHASHHOTO IYTH, CKOPOCTH M
VCRKOPEHHS TEJIA 110 TPpadiiKaM 3AEHCHMOCTH KOORAMHAT |
MPoeKIIH CROPOCTH 0T BpeMeny. Onpegenenne KOOPIHHAT
NPOHJIRHHOTO [IVTH, CKOPOCTH H YCKOPEHHA TEA N0 YPABHEHHAM
JABMCHMOCTH KOOPJAHMHAT M IIPOEKLMHA CKOPOCTH OT BRpeMeHH.
[posepenue cpaBHUTENBHOIO AHATH3A PABHOMEPHOTO 1
PABHONEPEMEHHOMO DBHMKeHHA, ¥ KA3AHHEe HCIIOIB3OBAHHA
IMOCTYIIATENBHOTO H BPAINATEIRHOTO ARIGKEHHI B TeXHHKE.
[Mpuobperenue oneita padoTEl B rPYONE ¢ BHITIOJHEHHEM
PAIMYNEIX COUMANLELIX poned. Paspaborka BosMOKHON
CHCTCMEI JIefICTEHI 1 ROHCTPYKIMH IJIA SKCIEPHMEHTAIEHOTO
OTIpEIeNIeHHA KHHEMATHYeCKHX Bear- yun. [Ipencragnenye
HHGMOPMALIIN 0 BUIAX JBHACHHA B BUIE TAOIHILE]

3aKonnl
COXNPANCHHH B
MONAHHRC

IIpuMeneHHe 3aK0HA COXPANCHUSA HMIIYJIBCA 1718 BEIMHCICHUS
H3MEHCHHH CKOPOCTeH TeJI IIPH UX B3AUMOICHCTEHAX.
Mamepenne paboTo! CHI H H3MEHEHME KMHETHYLCKOI 3HepTHH
Tesa. BorauciaeHue paboTsl il B M3MEHEH U KHHETHYCCKOH
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sHepruy Tesd, BLMHCICHNE MOTCHUMAIBHON S3HePTHH TeJT B
rpasuTanuorHOM Hose. OnpejieieHHe NOTEHIIHAIIBHON OHEPTHH
ypyro gedopMUpOBANHOTO Tesa [0 M3BecTHOM JedopManuu 1
JHEeCTROCTH Tesa. | IpuMenenne 3aK0OHA COXPAHEHHA
MEXAHHYCCKOH 3HepPrUH IPH PAC- YeTaX Pe3YIbTATOR
B3aMMO/EHCTBHH T TPABUTALMOHHBIMHE CIIIa- MH H CHIAMH
VIIPYTOCTH. ¥ KaZaHue TPaHtl NPpHUMeHUMOCTH 32AKOHOE
MEXAHHUEMW, ¥ Ka3aHne y4eDHEIX JHCHUIINH, TPH H3VYEHHH
KOTOPBIX HCIOJIL3YIOTCS JAKOHEL COXPaHCHHA

wMosterynapnas
thi3Ka,

BRIMoIHEHHE JKCIePHMCHTOR, CJIyHAINK AIA 000CHOBAHUS
Moneryaapuo-kuneruueckoi reopun (MRT). Penenne sanav ¢
[IpHUMeHeHHEeM OCHOBHOID VPABHEHHHA MOJIEKYIIAPHO-
KUHeTHIeCKoH Teopuu rasop. Onpeneienue napaMeTpoB
BOIIECTBA B MA3000pazHOM COCTOAHMM Ha OCHOBAHMH YPABHEHHA
COCTOMHMS HIealbHoro raza, OnpefeneHue MapaMeTpoR
BEIISCTEA B TA3000PAZHOM COCTOAHNHE H MIPOHCXOAAIIHX
npoueccos 1o rpaduram aapucusmoctn p (T), V (T)h p (V).
DrenepumenTansHoe neenegaoeanne aapucumoct p (T), V (T), p
(V). Ilpencrasnenye B syujge rpadyMKoB H30X0PHOTO, H300APHOTO
W U30TCPMHYECKOTO MpoUeccos. BeaucacHe cpeaHei
KHHeTHYe Ko JHePTHHE TeIVIOROTO ABHMEHHA MOJIEKYJI 110
HapecTHOH TeMnepaType Benlecrea. BRICKAIBIBAHUE FHIIYTES JIIIA
00BACHEeIINA HADIIIONAeMbIX ABICHUIH. ¥ KA3AHHE TPAHMIL
IPUMEHHMOCTH MOJEIH «iIeaANLUEN ras» 1 3a- konos MEKT

OcHOBRI
TEPMOHIAMIRII

HMasMepeHne KOMTHYECTBA TEIJIOTH B IIPOLECCaX TeIlJIoNepe a4 H.
Pacyer xomu4ecTBa TEMIIOTEH, HEOOXOOHUMOTO 1A
OCYLIECTBICHU 3ASAHHOIC NPOLECca ¢ TerIonepegaded.
Pacyer uaMeHeHHI BHYTPeHHE! sHeprun Tes, padoTe! 1

nepe IaHHOTO KOJHYeCTES TENJIOTE ¢ HENONREI0BARHEM TIepROT0
sakoHa TepMoguHaMuri. Pacuer paboresl, coBeplllenHOMA rasoM,
no rpadgmry sasucuMoctH p (V). Berauenenune pabore! raza,
COBEPIIEHHOH NPH M3MEHEHHH COCTOAHUA M0 3AMKHYTOMY
unkay, Berancnenne KILT npu copepureny rason padoTol B
OPOLECCAX HAMEHEHHA COCTOAHNA MO 3HMEHYTOMY LHKIY,
OfbacHenHe NPHHIKMOCE OeCTEHA TeIIOBBIX MAIIHH.
JleMOoHCTpaLNA PO (DH3MKH B CO3MaHHN U
COBEPILEHCTEOBAHMY TEIIOBLIX geUraTenei. Manomenne cyru
IWKOJOTHYECKHX TIPo0aen, 0bVCIToBICHHBX paboTol TelI0BEIX
OEHTATEICH U IPeIIoiHe Me IV TH HX pelleHNa. ¥ Kazauue
IPAHHUI MTPHMEHHMOCTH 3JAKOHOE TEPMOAHHAMMEN, ¥ MeHHe
BECTH JTHAJIOT, BREICJIVIIMBATE MHeHHE ONITOHEHTA, YYACTEOBATD B
JIMCKYCCHH, OTKPBITO BRIPAKATE H OTCTAHBATE CBOK TOYKY
JpeHuA. YrasaHue y4e0HbIX IHCIHIIINH, IPH H3V4YeHHH
KOTOPBIX HCIIOIB3YIOT vuedHbll maTepuas «OcHoBEL

TEPMO M HAMHEH»

CeoiicTea napos,
wHAKocTeil,
TBEPALIX TeI

I’ISME]_]E HHE BJIAMNIHOCTH B0V XH, Pacyer ronuyecrsa TEIIJIOTHI,
HEOEFKO,’.LHM.UH} ALTH OCYINECTRIICHHEA NpOIleccs TIepexoasq
BeIUR{TEA H3 O0OHOTC ATPeraTiors COUTOAHHA B OPYVIOe.

BHGI'IQP HMEHTAIEHOS HeeIeIOBAHNTE TRIJIOBELY CBOHOTE
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BelllecTEA. |lpuBeueHye IPHMEPOE KalMIIAPHEIX ABNCHNIT B
OBITY, Hpupode, TexHuke, Flecaenoranne MeXaH4CCKEX
CBOICTE TEEPIRIX Tell, [IpHMeHeHe (PU3HYECKHX TIOHATHH 1
JAKOHORB B y4eDHOM MaTepuase npotheccHOHATBHOTO XAPAKTEDA.
Henoneaopanne HuTepHera nna noncka nHGOpManuy o
paapaboTKaX W NpHMeHeHUAX COBpeMeHHEIX TRepILIX ’
AMOPDHBIX MATEPHAJIOE

3.0cHoBL]
HEKTPOAHHAMHKH,

DnerTpiueckoe mone. Bruyucneuue cHl B3aUMOCHCTBH TOUEYHEIX
INEKTPHHECKHN 3aPRA0L. BelaHCIeHHE HANIPAKEHHOCTH JIEKTPHYECKOIO
NO% OAHOMO M HE- CROALKHX TOUSYHBIN 3TeKTPHYSCKHX

3apaa0B. BeluHeIeHHE NOTEHUNANA JNEKTPHYSCKOrO 10713 OAHOTO |
HECKONLKMX TOUEHHBLX SISKTPHYCCKUN 3apuior, Mavepenue passocTu
norenunanos. Mimepenne 3Heprui 31eKTPHYECKOTC NONS 3APMKEHHEOIO
KDHIeHeaTopa. BeluMucaeHe 3Hepruy MeKTPHYECKOT0 001
3apMmKeHHOTO KonacHcaropa. Pazpalorka n1aHa M sO3MOHON Cxemal
NCHCTBHH IKCTIEPHMEHTANLHOI0 OUPEILNEHHA WIEKTPOEMEOCTH
KOMIEHCATOPA B IHIICKTPHYECKOH MPOHHLASMOCTH BELLECTRA.
[lpoBeaeHne cpaBHHTRILIONO AUANH3A FPABHTALHOHHOIO H
INCKTPOCTATHUECKOTO NOJIER

3aR0HLI NOCTOANHOTO TORA, M3MepeHHEe MOLIIOCTH K TPHHECKOTD
Toka. HM3mepenue DJC u BuyTPCHHETO CONPOTHRISHMS MCTOYHMKE TOKA,
BrimoaneHne pacueTos cHikl TOKA H HAIPAKEHHIT HA Y4aCTEAX
INMERTpHYLCKUN Lenel, O0BLACHEHIE HA NPHMEPE JIEKTPHYULCKOH 1ENH ©
JBYMA HeToHHHEaMK Toka (D/1C). B KaKoM ciryvae HCTOMHUEK
MEKTPHYUECKON 3HEPIHI pad0TACT B PeikHME IeHepaTopa, a B Ka- KoM —
B PeKHME MOTpeduTend. Onpenenenue TeMIEPaTyPhl HUTH HAKATHBAHKA.
Mamepenne anexrpudeckoro 3apsia 3nextpond. CHATHE BoALTaMiepHoil
NapakTepucTHrn aHoa. [[popeaenue cpaBHUTEALHOTO aHLIN3A
NOAYIPOBOAHHKOBEIN 10108 ¢ TpHoaos. HMenonszosanue Murepuera
A4 NOHCKA HHQOPMALHHT O NEPCIeKTHEAX PA3BHTHI
NOAYNPOBOIHHKOBOH TCXHHKH, ¥ CTAHOBKA NPHYHHHO-CIEICTEENHEIX
CEAzel

Marunruoe noe,

Masepenie HUAVKIMH MarHHTHOTO N0, BLiuueienue cu,
ACHCTBYIOUHK Hi NPOBOJHNK € TOKOM B MarduTHOM ntone, Bormenenue
CHIL. NeHCTEYIONING HA TEKTPHYeCKIiT 3apa1, ABHRYIIHACT B
MareuTHoM none. Mecnenosanue ssnenuii oneKTpOMArHHTHO]
HHAYKLMH, CAMOHHAYKIHH, Bbl4HcIeHHe JHePruy MarHHTHOTO 1014,
Ofuacuenye npununng geficTerd anekrpoasurarens. Ofnacnenne
NPHALHNE ASHCTENA FENEpaTOPa LISKTPHYCCKOrD TOKA ¢
HICKTPOUIMEPUTENBHBIN MPHTopos., OO0LACHEHHE POTH MATHHTHOTO
1071A 3EMAN B KUK PACTEH, MHBOTHLIN, Yenoneka. [Ipusenetie
MPHMEPOD NPAKTHHECKOIO MPHMCHEHHA HIYUeHHBIX ABICHHI, 3axolos,
{mpudopor, verpodicTs. [1posenerne CpaBHHTENLHONO AHANH2A CEOMCTE
JMCRTPOCTATHIECKOTO, MACHHTHOTO H BUXPCEOCO MICKTPHUECKHY MONCH.

s Konedanun n
GOJIHEI

Mexannuecrue konchanis. Heeneoranne 3aEHCHMOCTH NepHoaa
KONCOAHMA MATEMATHYCCKOID MUATHHKA OT Cro 7 THHBL, MACCH |
amrnTyarl konedanni. Hecnenosanie sagncuMocT nepuoia
KOJIeBAHUIT TPY3A Ha NPYKHHEE OT CrO MACCHI H JKSCTKOCTH NPYHHHEI,
Berancnenue nepuoaa xolebannil MATEMATHYCCKOID MASTHIEA [0
HIBCCTHOMY 3HAUCHHIO €ro UiHHbL Briuneienue nepuona konedanui
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lrpy3a Ha MPYACHHEE 110 H3ECCTHBIM 3HAYEHHAM €TI0 MACCHI H JKECTKOCTH
npy#1uHEL, Beipadorka HABLIKOB BOCTIPHHUMATb, AHATH3HPOBATL,
NepepabarblBaTh H IPeALABNATE HIIQOPMALHIO B COOTRETCTRHY C
NOCTABNCHHEIMA 3anauami. [IpuBeaeHue NPUMEPOR aBTOKOIE0ATENBHBIX
Mexanuyeckix cueres. [Tposegenue knaccudurauuu Konebanni
¥Yupyriue Boauel M3Mepenne 1iHb S8YKOBOH BONHEI 110 Pe3YIBETATAM
nabmoacuuidl uoTepdepenuiy 3pyKoBbIX BonH, Hadmonenne n
o0BbACHEHME ABNCHHH HETep(EPEHUHH U ANPPAKUMI MEXAHHUCCKHX
Bo7H. [IpencTagnenne obnacrelt NpHMEHEHHN YILTPAIBYKA H
HEPCIEKTHEL! €r0 HCIDILI0BAINA [ pa3THYHEN 00IacTAN HAYKH,
TEXHHKH, B MequiiHe. M3nomene CyTH JKONOMHUYECKHX npodiey,
CBAZAHHEIX C H-U?r,‘lﬁﬁﬂ'i'[—ﬂﬂii\d FBYROELIN BOJIH Ha Gpl'ﬂ]lﬁfﬁf USNOBCKA
DICKTPOMArHNTHBIC Koaebanns, Habmoaenue ocumnnorpasm
rapMoHHYeckiy konedauuit cunel Toka B uemit. Mamepenne
MEKTPOEMEOCTH KOHAeHcaTopa. M3mepente HHAYKTHBHOCTH KATYIIKY,
Heenegosannue ABNCHHA JMCKTPHYCCKOTC PE30OHAHCA B
nocaeaeeaTenbHON uen. [poBengnne aHanoruy Mesxiy PHIHYECKHMH
BEIMUHUAMH, XAPAKTSPHIYIOWMMH MEXAHHYSCKYIO H 3EKTPOMATHHTHYH)
KONeOaTE ILHEIC CHCTeMbL. PacyeT 3HaYeHil CHIBl TOKA H HANPAXKEHHA
Hit WISMEHTAN LENH NepeMeHHoro tokd, Mecienosanne npuHLHna
AedcTrig TpanchopMaropa, Mecaeosanne NpHHLANG AeHCTRIA
reHeparopa nepesentoro toka. Menonwzosanue Murepuera ang noucka
HHMOPMALHK O COBPEMEHHRIX ClocoDax nepejaud ¥IeKTpo3IHepruy
DIACKTPOMATHITHBIC BOANBL, OcyIUecTRICHHE paquonepeiaydH 1
paguonpuesia, Mecneaosanne ceoficTs WIGKTPOMANHUTHEIX BOJH €
NOMOUIEID MOOHNENOre Tenedona. PaiBuTie UEHHOCTHOIO OTHOMIEHNA K
HIVYAEMLIM Ha YPokax (H3nkH 00BeKTaM 4 OCBAHBAEMbBIM BHAaM
OCATENBHOCTH. DOLACHENHE NPHHIHIHATLHONO PA3IHUHS IPHPOIL]
YOPYTHX H NCKTROMATHHTHEIY BONH, HI3A0KEHHE CYTH 9KONOTHYECKIX
NPpOGAEM, CBABAHHBIX ¢ WICKTPOMATHHTHBIMK KONEDAHNAME ¥ BOJTHAMH.
ODBACHCHHE PONTH HIEKTPOMATHHTHBIX BOMH B COBPEMEITILIX
ueenenosauay Beenennoil

s. 0T

Tlpupoaa eperillpusmcichie Ha NPaKTHKE 3AKOHOB OTPAKEHNA H
NPEJNOMICHHA CBETA MPH pelIernn 2akay. OnpeieneHne ClekTPaNbHBIX
IPaHUL 9YBCTEHTEIBHOCTH YS0BEUECKOTD [1a%a.

Bonnossie cooiicrea creta

Habmoaenne aenenus untepdeped ity 3MeKTpOMarHHTHbIN BOJIH.
Habmoaeuue spieins andpakuny 3MeKTPOMATHUTHBIY BOJH,
Halmonenne g1 noaapu3aiiii 3eKTpOMArHUTHRIX BOJIH.
M3MepeHne DIHHEL CECTOBOH BONHEL 110 PE3yNLTATAM HADNIOACHIS
{apnenna wurepthepennnn. Hadmoaenne senesns gudpakiunm ceera.
HabioacHue snieHns NoNSpH3atng 0 auenepchu caerd, TTonek
PEEIHUAE 1 CNOACTEA MeHAY AHDPAKUHOHHBIM 1 JHCNePCHOHHEIM
cnexkTpasit. [Tpuseenue npHMEPOB NOABICHMA B IIPHPOIE H
HCNONB30BAINS B TCXIHKE ABleHHi nHTephepeHun, mudpakig,
NONAPHIALHE H IHenepeun ceeta. [lepeuncnenne Meto08 nosHaHHs,
KOTOPBIE HCMONLIORANE! TIPH HIVUCHHH YEAZAHHBIX SBICHHI

6. IIEMEITThI
KBAHTOBOI (PH3IUKK

KranTosan ournka. Halmozgeune dotoanexrpuveckoro sddexra.
Ofvscienne saxonos CTONCTOBA Ha OCHOBE KBANTOBLIX NPEACTaB/IeHHIT.
Pacuer MAKCHMATLHON KHHETHYCCKON SHEPIHH AMEKTPOHOB TpH
thoToanexTpuueckon 3dhexte. Onpeaenenne paboTel BLIXOAA JIEKTPOHA
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fo rpaduKy 3aBHCHMOCTH MAKCHMAIbHOH KMHETHUECKOH JHEPTHH
(GOTOIMEKTPOHOR OT YacToTH ceeTa. Mamepenuc paboTel Beix0a
anekTpoHa. llepeuncnenne npubdopoB YCTAHOBKH, B KOTOPLIX
NPHMEHACTCA DE3NHEPUHOHHOCTE poTosdderra. OOBACHCHUE
KOPNYCKYJBPHO-BOIHOBOTO IYAIH3MA CEOHCTE GoToHos, OObACHEHNE
pONH KBAHTOBOH ONTHKH B Ppa3sBHTHH COBPEMEHHOM PH3IHKH .

uznwa aroma.Hadmwiedne nuHeiivarer cnextpos. Pacuer yacToTl u
TAMHEL BOMHE] HCMIYCKACMOTO CBETA IPH Nepexode aToMa BOJopoda H3
OIHOMO CTAUHCHAPHOTO COCTOAHUA B ApyTroc. O0bAcHEHHE
NPOHCXOAASHMA THHEHYATOrO COSKTPa aToMa BOA0POIa H Pa3Inula
nuHelYaThIX COeKTPOR pariMyHEIX razoe. Mecnenosanye muHeiivatoro
crextpa. Heeneaosanne npuaunng padoTel JIOMHHECLEHTHOH JIAMIIbL.
Habnionenne u obbacuenue npudunna aciicraua nasepa. [ lpupenenne
NPHMEPOB HCIIONB30BANHA 11a2€pa B COBPEMENNOH HayKe i TEXHIKE,
Henoabzosanue Murepnera jas noncka saopyalun o nepeliekTnsax
MpHMEHEHHA Nasepa

Duzura atomHoro sapa. Habnoaenne Tpexor alpda-vacTHil B KaMepe
Bribcona. PerpeTpuposanye SASPHBIX H3TYUSHHI ¢ TOMOIUBIO CHETHHKA
["efirepa. Pacuet 3ueprun ceasu atomubix agep. Onpenencine 3apaia 1
MACCOBOD YHCJIA ATOMHOID A1pd. BOZHHKAIOWIETO B Pe3y.IbTaTe
PasHOAKTHBHOIO pacliatg, Beruncienne 3aepriy. ocsobomaaioweiics
NpH pagiHoakTHEHOM pacnane. OQnpesejeHne NpoIYKTOR SICPHOA
peakuuu. Berupcnenue aneprun. ocsobomaarowmeiica npyH aAepHEIN
peakupax. [Nosusanne npenMyILECTs U HEIOCTATKOD MCIIONLIOBAHUA
ATOMHOM 2HEPrMH M HOHHIUPYVIOUIHY H3TYHEHHUI B NPOMLILULIEHHOCTH,
meanunse, Manowenie eyl sxonornueckux npodaes, CEAIAHHBIXN ¢
OHONOrHUSCKHM AefiCTBHENM PAIHOAKTHBHEX HanyueHHil. [Tposeaenne
KIACCH{IMKALHN WIEMEHTAPHBIX YACTHIL O HX (PHIHYECKHM
NapaKTCPUCTHKAM (MaCCe, 3apsaily, BPEMEHH JKH3HM, COHEY H T )
[Mouusanne ueHHOCTEl HAYYHOTO NO3HAHUA MHpa He Booliue 1
YENOBEHECTEA B LENoM, 4 A KawIoro o0yJalollerocs JITHYH0,
LUCHHOCTEH OBIANEHHA METOI0M HAYUHOT) NOIHAHNA JUI JIOCTHHRCHHA
l"CTII.'_‘?’{ﬂ B HlOﬁU‘M BHAC I'JFIHI{TI!LIECE{ﬂﬁ JEHTENLHOCTH
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3. YCJIOBHSI PEAJIM3ALMH TPOTPAMMDI YUEBHOM I CHHITIXHB]

3.1, TpeGoganusa £ MILIMAIBLIOMY MATEPIANLIO-TEXHHMECKOMY 0Decnedeno
Peanuzauus nporpaMmMel AMCUHIUIHHEL TpeOyeT HaTHung yucOHoro kabuHeTa (pH3HUKH, nabopaTopHit (PH3HKH
OGopynosanue yyeOHOTO KaDuHeTa:
L.Bubanoreunsii goua (KHHCODEUATHAR NPOAYKIIIN)
Crannapt cpennero (noanoro) ofiuere oGpazosanug no GuiMke (6a30BLIi ypOBEHS)
[1pumepnas nporpamma cpesHero (monHoro) ofuero obpazosanns no Gusnke (Gazosbiil yposes)
MeToanueckue nocolus 115 YIUTENA
¥Yyebunku no uznke (0a3. yposens) aaa 10 knacca, 11 knacea
APECTOMATHA MO HHU3NKES
Komnuexty nocobui jy1s BEINOAHEHIA Nab0PATOPHBIN NIPAKTHKYMOE 10 IH3HKE,
Komuaerrs nocoGuil 114 pLinonnedus GpoHTLIBHBIX N1ad0paTtopubix padoTsl
Konnnerrs nocobuil no eMoHCTPALMOHHOMY 3KCTIEPHMCHTY
Crpaeounbie nocobHA ((HIHYECKHe JHUNKIONSINN, COPABOYHEKH N0 PH3HKE I TeXHIKe)
Aunaxruieckic Matepuans no ¢usnke. COOPHUKY TeCTORLIX 3anaHuil mo dusmke
2. [leuarnnie mocodia
Tesmarnueckne ratuuet o duinke.
" TopTPeTHI BbLIAIIHXCS YUl LIX - HIHKOB H aCTPOHOMOR
3. IKPANNO-3BYKOBLIC NOCOTHN (MOTYT GLITh B NHPPOBOM Il KOMILIOTEPHOM Blile)
Buueodniemel
Chnafiiibl (IHAMOINTHBLL) 110 PA3HEIM pazaenan kypea Gusnky
4. Texunyeerue epegevea o0y ICcHHS
TCO. unrerpupoBatibie ¢ CHETEMOTT IeMONCTPALKOHHOTO 00OPYIOBAHNA 10 QHIHEKE
TCO ofwero Haznaueims
3. Yuchuo-nparTuueckoe 11 yuebuo-naboparopnoe obopyaosamie
0. Cnevnaauzuposamiag Meden
3.2, Hnpopmannonnoe obecneucnue obyyenus
lepeuenn peromenayesioix yaedueix nsganuit, Hurepner-pecypcor, 1000/ relnsnoii JITEPATYPLL.
Hast eryaeuros
Maknmes I8 Duamia. 10 kiace: yued. a1a ofieodpazosar. yupenienni: 6a20nLii i npoduIbHb]
yposuu/ [5. Marumes. B.B. Byxosues, H.H. Coreswiis noa pex. B.M. Hukonaesa, H.A. [MappenThEBOIl,
— 19-¢ un. — M.: Tpocseutenne, 2010,
Msgnwes [A. ®uanxa. 10 kaace: yued. wns o0uieoSpazosar. yupeaaennii: 6a3opslii 1 npoQHIBHLLH
yposnn/ [ 5. Makuwmes. B.5. byxosuer, B.M. Hapyrun: noa pen. B.W. Hukonacsa, H.A. [MapdenTrenoii.
— 19-¢ uaa. — M.: Ipoceeutenue, 2010,
JLas npenogasarens
Genepanbibli sakon o1 29.11.2012 Ne 273-03 «O6 obpasonannn s Poceuiickon dexepaunny.
[1puras Muuncrepersa obpatosanns 1 Haysn PO or 17.05.2012 No 413 «O6 yreepacHHH
(pe/1lepabHOTO FOCYAAPCTEEHHOTO 0BPATORATENLHOTO CTAILIAPTA CPe/IHEro (MOTHOTO) abuero oGpasoBalisy.
[Ipukas Munucrepetsa obpasosatna i gaykn PO o1 29.12.2014 Me 1645 «0 paeceny uaMeemit o [Mpuxas
Mununcrepersa 0Gpasosanns 1 naykn PO o1 17.05.2012 Mo 413 ~06 yreepxaciin GeaepansHoro
rOCYMaPCTECHHOTO 00PA30BATENBIIOTD CTAHAAPT CPEIILTo (IOIHOT0) aBIIeraoG pasoBaH ».
[Mucwyo JlenapramenTa rocy 1aperseHHoilt NOMITHEN B cihepe NoArOTOBKH pabotuny Kaapos 1
IO MunoSpuayrn Poccun ot 17.03.2015 Ne 06-259 «Pekomen it no OPraHH3auHH noayye
ltist cpeanero odiuiere oGpazoBaHis B npeenax ocnoeH s 00Pa30BATENLHEIX TPOTPAMM CPeIHEro
npoeccHonaIbHOro obpazosanus na Gasce ocloBIOro obero oGpasoBanua ¢ yueTonm TpefoBannii
(DeACPANLUBIX FOCYAAPCTECHNBIX 0OGPAT0BATE/ILHBIX CTAHAAPTOR I 1OTYHaeMOil NPOQECCHH HIH
CHELHATBHOCTH CPEAHCTO MPOeccHOHANLEOTO 00pa30BaHH».
Hurepner-pecy pent
http://physics.ru/
hup: iz I seplember.ru/
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4. KOHTPOJbL M OUEHKA PE3YJBTATOB OCBOEHIA AUCLUMILTHHBI

T
Koaeroceangaemeix | DopMel H MeTOALI

BBIBOJOB; (PU3HUECKAA TEOPHA JACT BOIMOMHOCTE ODBICHITH
MIBECTHRIE ARTEHHS MPHPOALL H HAYYHEIE PAKThL,
NPeAcKa3LIBATE CIUE HEHIBECTHRIE ABIEH I

* HPHEOOIIND RPIMEDRD! HPARIMNUECKO20 HCHOABI06AHIA
sk AR 3AKOHOE MEXAITHKH. TEPMOIMHAMIKH ©
IMEKTPRIMHAMHEHR B JHEPTIETHRE, PATTHUHBIN BHAOB
ANEKTPOMATHHTHEIX H3MYUCHHE 1713 PAZBHTHA PAIHO I
TETCKOMMYITHEAIMI, KBAHTOBOI (MH3HKH B COBIaHHH
AIEPHON JHEPTETHRH, NATePoL;

* BOCHPHH UMD W H{ OCHOGE HOAPHEHIBX FHHNH T
CAMOCIIOAMNETLIG ORCHUEHNG HIPOPMALINHD,
cozepramyioca & coobuennax CMH, Murtepuere, Hayado-
llO[J}’J[HpH BIx CTATLAN,

Pesynbrars: odyuenns KOMIETEHIHE ROHTPOJL i QUEHKI
(ocBOEHHbIE YMCHHS, YCBOCHHLIE 3HAHIA) Pe3VILTATOR
o0yuenn
FHATL / NOLIMATDL OK 01 Huansuayanbuulii
BaAsRHEIIIIE Pr3uueckize nOHATH QUIHYCCKOC ARNEHHE, OK 02 VCTIEBHT KOHTPOB,
FHIOTE3A, 3AK0H, TEOpHA, BeIIECTRY, BIaHMOAEHCTEHE, QK 03 QpoHTATBEHLIE
MCKTPOMArHHTHOC NOJE, BONHA, QOTOH, aTOM. ATOMHOL OK 04 KOHTPOJIMPYIOUIHE
AP0, HOHUIHPYHOLUHE H3TYUEHN, [I1aHeTa, 3ne3 /. OK 03 Oecenbl.
ranakTHka, BeenenHan, OK 07 Konrtponwuste
* OCHOBHLIC (MIBHYECKHE BEJIHMIIHLL CKOPOCTL, VCROPEHHE, OK 09 padorsl,
| MACCH, CHJTA, HMOYABE, PAdOTa. MENAHHYECKAN JHEPrHA. Brimonueunue
BHYTPEHUAL JHEPrid, abcoHOTHAS TEMIICPATYPA, CPeaHs nadopatopHelx padoT.
KHHETHYECKAN JHEDIHS YACTHL BELICCTRA, KOTHYSCTRO
| TENNOThL, AMEMEHTAPHBI ANEKTPHUECKMI 3aps,
uIndeckite JGKOHL KIACCHUECKOH MeXauuRn,
ECEMMPHOTO TATOTCHHA, COXPAHEHNA 3JHCPTHIL, HMIY/LCA |
FIEKTPHUESCKOrO 3apa/ld, TepMOIHHAMBKH,
MIEKTPOMATHHTHON HHAYKUMM, foToafuberTa;
* GRG0 POCCHITCKHX 1 3UpYFCHCHUIX YUSHBIX, OKATABIIHX
HAHDONLUICE BIHAHUE HA PA3BHTHCHHIHKHY,
YMETL OK 01 [TucbMeH B
* QHUCLIEAME 1t QODACHANY (JHINNECKIE ABALHUA U QK 02 | KONTPOINL 3HAHMHA ¢
caoicmed mea; CBOICTBA Iazon., WHIKOCTEN H TEEPIULIX TET; QK 03 | HCMOMB30BAHHEM
HIEKTPOMATHHTHYHD HHAYKUHIO, PACOPOCTPAHEHHE OK 04 JIMAAKTHYECKHX
HICKTPOMATHHTHBIX BOJIH; BOJHOBLIC CEOACTBEA CRETA; OK 05 KapTOUek,
HIJIVHEHHE W NOMNOMCHHE cheTa aromoM: Gotoadderrt: OK 07 | [Tpopepounsie
* GRLTIHAATE THIOTESB] 0T HAYUHBIX Teopuit; deaanit smeodn OK 09 | paboTh.
Hid OCHOBE IKCNEPUMCHTANEHBIX JAHHBIN . HPHEOO NG | Konrponsusie
APHMEPDI, NORAZLIGMION{HE, H10: HADNOICHHS | padoThl.
 IRCIEPIMENT HRAAIOTCH OCHOBOH 715 BBIABIGKCHHUA CHITOTES W ‘ HNaboparopuse
TEOPHIL, TTOIBONAIOT NPOBEPHTE HCTHHHOCTE TCOPETHUECKHX | paboTEL.
|

CﬂMGCTUE['I'E.'J[I:HElH
paboTa 1G NOHCKY,
nepeiaaye H
[PEACTABICHHIO
PHIHMUECKOH
HHOPMALLHK
(pethepaThl.
HILhOPMAIHOHHBIe
[POSKTEL)
[licoMendsle
JIOMAIIHHE 3a0aHud.
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