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1. MIOSACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 0011e00pa3oBaTeIbHON yaeOHOU JUCITATITUHBI
«Pu3uKay npenHazHavyeHa il u3ydeHus: GU3uKu B IpoecCHoHaIbHON 00pa30BaTeIbHON OpraHu3a-
un Kommemx XKKX ATACY, peanu3yromiero o0pa3oBaTelbHYIO IIporpaMMy CpeIHero oomiero oopa-
30BaHMs B IpE/eiax OCBOCHUS OCHOBHOM MpodeccHoHanbHOM oOpasoBarenbHOi mporpammsl CITO
(IITTKPC) Ha 6a3e ocHOBHOTO 001IeTr0 00pa30BaHMs MPH MOATOTOBKE KBATU(DHUIIMPOBAHHBIX pabOUMX,
cinyxamux 1o npodeccun 15.01.08 «Cpapmmk (py4HOM M YACTHYHO MEXAaHU3UPOBAHHOH CBapKH
(HarutaBkmM))», BXomsmed B ykpynHeHHyo rpymmy 15.00.00 «MammHoCcTpoeHHne». OCHOBHOTO OOIIETo
0o0pa30BaHMs NPU IOArOTOBKE CIELIMATUCTOB CPEIHETO 3BEHA.

PaGouas mporpamma yueOHO# aucuurinabl «Dusnka» pazpadorana B cooTBeTcTBHM ¢ [Ipuka-
30M MunobOpHayku Poccun «O BHeceHnn m3mMeHeHHH B DenepalibHbIN TOCYJapCTBEHHBIH 00pa3oBa-
TeNbHBIA CTaHIAPT CpenHero obmiero oOpazoBaHusi, yTBep:kaeHHbIN [Ipukazom MunuctepcrBa 06pa-
30BaHuA U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1. Ne 413» ot 29 urons 2017 r. Ne 613; Ha
ocHoBanuu [Iucema Muno6puayku Poccun «O6 opranuzanuu uzydeHus yueOHoro npeamera «Duzu-
ka » ot 20 utons 2017 r. Ne TC-194/08; ¢ yuerom tpeboBanuit ®I'OC cpemnero obmiero oopasona-
HUS, IPEIBIBISIEMBIX K CTPYKTYpE, COJEP)KaHUIO M pPe3ylbTaTaM OCBOCHMS Y4eOHOM AMCLHUILIMHBI
«Duzukay.

B nacrosimee Bpems BakHeWIIne Ledd U 3a1aud « OUIMKU»3aKIIOYA0TCS B (POpMHUpPOBAHUU
MIPE/ICTABJICHU O COBPEMEHHOW €CTECTBEHHOHAYYHOW KApTHHE MHUpPA, OCBOCHUU 3HAHUU O PyHJa-
MEHTAJIbHBIX (DU3MUYECKUX 3aKOHAX U MPUHIIUIIAX,

JIeKAIIUX B OCHOBE COBPEMEHHON (PU3MUECKON KapTUHBI MHUPA; HanOoJiee BAYKHBIX OTKPBITHIX
B 00actu (U3MKH, OKa3aBUINX OMpEAENSIONIee BIUSIHUE HA PAa3BUTUE TEXHUKH U TEXHOJIOTUU; METO-
JlaX HAYYIHOTO MO3HAHUS IPUPOIB;

Copepxanue mporpaMMbl  YIeOHON MUCIMILTNHBI «DU3MKayHATIPABICHO Ha (POPMUPOBAHHE Y
oOyJaromuxcs :

- OBJIQJICHHE YMEHUSIMHU MPOBOAUTH HAOIIOEHUS, TUIAHUPOBATh U BBIMOJIHATH YKCIIEPH-
MEHTBI, BBIIBUTATh THUIOTE3bl U CTPOUTH MOJIENH, IPUMEHATh MOJNyYeHHbIC 3HAHUA MO (DU3MKE IS
00BSICHEHUST Pa3HOOOPA3HBIX (PM3MYECKHUX SBICHUH M CBOWCTB BEHICCTB; MPAKTHYSCKU UCIIOIB30BATh
dbusnyecKkue 3HaHus; OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYUYHO HH(OpMAITIH;

- pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEW B
mpolecce MpHOOpeTeHUsl 3HAaHUM ¥ YyMEHUU MO (PU3MKE C MCMOIb30BAHUEM PA3UYHBIX UCTOYHUKOB
uH(OpMaIUK U COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTHH;

- BOCIUTaHHe YOEKICHHOCTH B BO3MOXHOCTH TO3HAHMS 3aKOHOB MPUPOJIBI, UCTIOIB30BAHUS
JOCTIKCHHUH (PU3MKKM Ha OJ1aro pa3BUTHs YEIOBEUYECKON MUBUIIM3AIMN; HEOOXOAUMOCTUA COTPYIHUYE-
CTBa B MPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHHS] K MHEHHIO OIIIIOHEHTA
pu 00CYXKIEHNUU TTPOOJIEM €CTECTBEHHO-HAYYHOTO COJIEPKaHMs; TOTOBHOCTH K MOPaJIbHO-3TUYECKON
OIICHKE MCIOJIb30BaHUSI HAYYHBIX JOCTHUKEHUMW, UyBCTBA OTBETCTBEHHOCTH 3a 3aIIUTY OKpYKaroulei
Cpenbl;

- UCMOJIb30BaHNE MPUOOPETEHHBIX 3HAHUN U YMEHUU Ml pElIeHUs MPAaKTHUECKUX 3a/1ay IMo-
BCETHEBHOM KU3HH, 00eCriedeHus1 0€30MacCHOCTH COOCTBEHHOU JKU3HH, PAIIMOHATILHOTO TTPUPOIOTION b-
30BaHUS U OXPAHbl OKPYKAIOIIEH Cpelibl U BO3MOKHOCTh NMPUMEHEHMs] 3HAaHUM MpU pELICHUU 3a/ad,
BO3HHKAIOIIUX B MOCJIEIYIONIEH TPo(ecCHOHATEHON AESTEIHHOCTH.

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA.
B ocHoBe y4yeOHON qucuuiuinHbel «®du3nka» NeXUT ycTaHOBKAa Ha (OpMHUpOBaHHE y oOydae-
MBIX CUCTEMbI 0a30BBIX MOHATUN (PU3UKHU U IPEICTABICHUN O COBpEMEHHON (pU3MUecKol KapTHHE MU-
pa, a TaKke BbIpaboTKa YMEHUN NMPUMEHATh (PU3MUECKUE 3HAHUS KaK B MPO(ECCHOHATBLHON JeATeNlb-
HOCTH, TaK U IS PEIICHUS] )KU3HEHHBIX 3a/1a4.



MHorue noyio>keHus!, pa3BuBaeMble (PU3UKOM, paCCMaTPUBAIOTCSA KAK OCHOBA CO3JIaHUS M HC-
NOJIb30BaHUsI MH(POPMAITMOHHBIX U KOMMYHUKaMOHHBIX TexHosoruii (MKT) — oxgHoro u3 Haubosee
3HAYMMBIX TEXHOJIOIMUYECKHX JOCTHKEHUN COBPEMEHHON IIUBUIIN3ALIIH.

@dusnka aeT KI0Y K MOHUMAHUIO MHOTOYHCICHHBIX SIBJICHHUH M IMPOLECCOB OKPYXKAIOIIETO
MHpa (B €CTECTBEHHOHAYYHBIX 00JIaCTsX, COLMOJIOIMH, S3KOHOMUKE, A3bIKE, TUTEeparype u ap.). B ¢pu-
3uKe (OPMHUPYIOTCS MHOTHE BHJBI JCSATEIBHOCTH, KOTOPHIE MMEIOT MeTanpenMeTHbI xapakrep. K
HUM B IIEPBYIO OUYEpPEeb OTHOCATCA: MOJEIUPOBaHHE OOBEKTOB M IIPOLIECCOB, IPUMEHEHHE OCHOBHBIX
METO/IOB IMO3HAHUs, CUCTEMHO-UH(POPMALIMOHHBIA aHaIu3, (OpMyITUpOBaHUE TUIOTE3, AHAIHU3 U CHH-
T€3, CPaBHEHHUE, 0000IIEeHNEe, CUCTEMAaTU3alMs, BbIABICHUE IPUUYMHHO-CIIEACTBEHHBIX CBS3€H, MOUCK
aHaJIOTOB, yIpaBJIeHUE 00BEKTaMHU U MporeccaMu. IMEHHO 3Ta JUCHUIUIMHA TO3BOJISIET MO3HAKOMUTh
CTYZCHTOB C HayYHBIMH METOAAMU MO3HAHMS, HAYYUTh UX OTJIMYATh TUIOTE3Y OT TEOPHH, TEOPUIO OT
IKCTIIEPUMEHTA.

®dusnka uMeeT O4YeHb OOJBIIOE M BCEBO3PACTAIOIIEE YHMCIO MEKIUCLUIUIMHAPHBIX CBS3€H,
IpUYeM Ha YpPOBHE Kak MOHSATHHHOTO anmapara, Tak ¥ WHCTpyMeHTapusi. Cka3aHHOE MO3BOJISIET pac-
cMaTpuBaTh (QU3MKY KaK METaJUCLMILIMHY, KOTOpas NPeAOCTABIAET MEXIUCIMITIMHAPHBIN A3bIK JUIS
OTIMCaHMsI HAYYHON KapTUHBI MHpA.

®dusnka sABISETCA CUCTEMOOOPA3yIOMM (aKTOPOM JUIsl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, TIOCKOJIbKY (PM3NYECKHE 3aKOHBI JIS)KAaT B OCHOBE COAEP)KaHUSI XMMUHU, OMOJIOTHH, Teorpa-
¢GuK, aCTPOHOMUH U CHELMATbHBIX JTUCHMIUIMH (TEXHUYECKas MEXaHUKa, JIEKTPOTEXHUKA, HIIEKTPO-
HUKa U JAp.). YueOHas mucuuiuinHa «Du3nkay co3laeT yHHUBEpCAIbHYIO 0a3y AUl M3ydeHHs oOIe-
npo¢eCCHOHATIBHBIX U CHEIHMAIbHBIX TUCHMIUIMH, 3aKiIa/iblBas GyHIAMEHT JJIs MOCIEIyIOLEero ooy-
YEeHHUS CTYACHTOB.

OOnanas JIOTMYECKON CTPOHHOCTBIO M OMMpasiChb Ha 3KCIEPUMEHTalbHbIE (DaKThl, ydeOHas
mucuumummHa OZ(I1.03 «®uszuka» GopMUpyeT y CTYACHTOB MOMIMHHO HaydHOE MUPOBO33peHHe. du-
3MKa SBJSIETCS OCHOBOM YYEHHUS O MaTepHaJbHOM MHpE M pelaeT npodiaembl 3Toro mupa. M3ydyenue
¢u3ukn B mpodeccHOoHaNbHBIX 00pa30BATENbHBIX OPraHU3ALMUAX, PEATU3YIOIIUX 00pa30BaTEIbHYIO
nporpaMmy cpegHero oduiero oopaszoBanus B npezaenax ocBoeHus IIIIKPC CIIO na 6a3e ocHOBHOTO
o0miero o0pa3oBaHMs, UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT MPOQMIs MpodheCcCHOHATHLHOTO
o0pa3oBaHus. DTO BBIPAXKAETCS B CO/IEPKAHUHM O0YUEHHUs, KOJIUYECTBE YacOB, BbIIEIAEMBIX Ha U3y4e-
HHUE OTAETBHBIX TEM MPOTPaMMBI, TIIyOUHE UX OCBOCHUS CTYACHTAaMH, 00beMe B XapaKTepe MpaKTHye-
CKUX 3aHATHUH, BUJaX BHEAyIUTOPHON CAMOCTOSTENIbHONU PaOOThI CTYAECHTOB.

[Tpu ocBoenun mpodeccuit CIIO Texnmueckoro npoduis mpodheccCuoHaTLHOTO 00pa30BaHUs
¢du3uka usyqaercs 0onee yriayoseHHo.

B conepxanny y4eOHOW TUCIMIUIMHEI IO (PU3HMKE NP TOATOTOBKE 00ydaronuxcs mo npogdec-
CHSIM T€XHHYECKOro Npoduis npodeccuoHaIbHOro 00pa3oBaHus MpoGUIbHON COCTaBISIOMIEH SIBIIS-
eTcs pazgen «IJEKTPOIMHAMHKA», TaK KaK OOJBIIMHCTBO MPO(GECcCCHid W CIEeNUaNbHOCTEH, OTHOCS-
IIUXCS K 3TOMY IPOGUIII0, CBS3aHBI C 3JIEKTPOTEXHUKOM U 3JIEKTPOHUKOM.

Teopernueckue cBeneHus 1Mo GU3UKE JOTOIHAIOTCS JEMOHCTPALUAMU U JTAOOPaTOPHBIMH pa-
60Tamu.

Nzyuenne ob6meoOpazoBarenbHoil yueOHoi auctuummasl OJII1.03 «Dusukay 3aBepiiaercs
IOJIBE/IEHUEM UTOTOB B (popme qudpepeHIIMpOBaHHOTO 3aueTa UM IK3aMEeHa B paMKax MPOMEXYToU-
HOM arrectanuu cryaeHToB B npouecce ocBoeHus [IITKPC CIIO ¢ nonydyenunem cpeanero ooiero o6-
pazoBanus ([TITKPC).

3. MECTO YYEBHOI'O IIPEIMETA B YYEBHOM IIJIAHE
OO6pa3zoBarenpHas ydyeOHas auctuiimHa «Ddusukay OTHOCHTCS K 00Ie00pa3oBaTeIbHOMY
yuyeOHOMY LMKIYy OCHOBHOH mpodeccnoHaIbHOM 00pa3oBaTeNbHOW MPOTpPaMMBbl  CPEIHETrO
npodeccuoHanbHOro 00pa3oBaHus Ha 6a3e OCHOBHOT'O O0ILEro 00Opa30BaHUs C MOTYYEHHUEM CPETHETro
obmero o6pazosanus (IIIIKPC) ¢ yuerom tpedoBanuit ®I'OC CIIO u npoduist npodeccnoHaabHOro
oOpazoBaHws.



4. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPE/IMETA.

OcBoenne conepxanus ydeOHol aucuuiuinHbel «®dusnkay odbecrnedynBaeT JOCTHXKEHUE 00yda-
IOLUMHUCS CIEAYIOLUX pe3yJIbTaTOB:

JIUYHOCHHBIX:

JI1 4yBCTBO TOPJOCTH M YBAKEHHSI K UCTOPHH M JOCTHKCHHUAM OTCUECTBEHHOM (PU3UUECKOM
HaYKU;

JI2 pusnuecku rpaMOTHOE MOBEIEHUE B MPO(ECCHOHANBHOM AEATENILHOCTH U OBITY IIpU 00pa-
IIEHUH C IPUOOpaMU U YCTPOHCTBAMU;

JI3 TOTOBHOCTH K MPOJOKEHUIO 00pa30BaHUS M TOBBIIICHUS KBaTU(HUKAIMU B M30paHHON
npoeCCHOHATIBHON JIeATEIbHOCTH U OOBEKTHBHOE OCO3HAHHE PONM (PU3NYECKUX KOMIICTEHLUH B
ITOM;

JI4 ymeHue UCTIONb30BaTh JOCTUIKEHUSI COBPEMEHHON (U3NYECKON HAyKU U (PU3HMUECKUX TeX-
HOJIOTH JUIS TIOBBIIICHUSI COOCTBEHHOTO HMHTEIUICKTYAJIBHOTO PA3BUTHUS B BBIOpaHHOW mMpodeccro-
HAJIbHOW JEATENbHOCTH;

JI5 ymeHmne caMOCTOATENBHO 100bIBaTh HOBBIE JUIsS ce0s (pu3HuecKue 3HAHUSA, UCTIONb3Ys IS
9TOrO JIOCTYIHbIE HCTOYHUKH HH(POPMALIUH;

JI6 ymeHue BbICTpauBaTh KOHCTPYKTUBHBIE B3aUMOOTHOILIEHHUS B KOMaH 1€ 110 PEIICHUIO 00IIUX
3aja4;

JI7 ymeHue ynpaBiATh CBOEH ITO3HABATEIBHOU ACSITEIBHOCTHIO, IPOBOJUTE CAMOOLIEHKY YPOB-
HS1 COOCTBEHHOI'O MHTEJIEKTYaIbHOI'O Pa3BUTHS,

MemanpeomemHvlx:

M1 ucnonb30BaHUE PAa3JIMYHBIX BUJIOB [103HABATEIbHON NEATEIBLHOCTH Ui pelleHus Gpusnue-
CKHX 3aJla4, IPUMEHEHUE OCHOBHBIX METO/I0B MMO3HAaHUs (HAOJI0I€HNUs, ONTMCAHUs], U3MEPEHMUS], DKCIIe-
pPUMEHTA) JJIs1 U3yYCHUS PA3JIMYHBIX CTOPOH OKPYKAIOLIEH 1eHCTBUTENBHOCTH;

M2 ucronb30BaHHE OCHOBHBIX MHTEIUICKTYAJIBHBIX OTEPAIMi: IIOCTAHOBKH 331a4u, (HopMyu-
pOBaHUs TUIOTE3, aHAJIM3a U CHHTE3a, CPAaBHEHUs, O0OOILEHUs, CUCTEMATH3all1, BBIABICHUS IMpPU-
YHHHO-CJIC/ICTBEHHBIX CBS3€H, MOWCKA aHAJIOTOB, ()OPMYJIMPOBAHUS BBIBOAOB UIS M3YYCHUS pas3iind-
HBIX CTOPOH (PM3NYECKUX OOBEKTOB, SBJICHUN U MPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTb
CTaJIKUBATHCSI B PO ECCHOHATILHOM cdepe;

M3 ymMmeHue reHepupoBaTh UAEU U ONPEAEIATh CPEICTBA, HEOOXOAMMBIE /TSl UX peau3alii;

M4 ymeHue UCTIONb30BaTh Pa3IMYHbIE HCTOUHUKU AJI MOJTy4YeHHs (pusndeckoi uHpopmaluu,
OLICHUBATh €€ JOCTOBEPHOCTS;

MS5 ymeHHe aHaau3upoBaTh U MPEACTABIATh HH(OPMAIUIO B Pa3IMUHbIX BUAAX;

M6 ymenue myOIMYHO HPEACTABIATH PE3yNbTaThl COOCTBEHHOTO HCCIEI0BaHMs, BECTU AMC-
KYCCHH, JOCTYITHO ¥ TAPMOHUYHO cOoueTasi coJepkaHue 1 (popmbl IpeIcTaBiIsieMol HHGOpMaIuy;

npeomMemHmuix:

I11 chopMupoBaHHOCTH MPEACTABIECHUN O POJNM U MecTe (PU3MKU B COBPEMEHHOH Hay4dHOU
KapTHHE MUpA; MOHUMaHHe (PU3NUECKON CYyIIHOCTH HabIr01aeMbIX Bo BeeneHHol siBieHuit, ponu ¢u-
3UKU B (POPMUPOBAHUHU KPYTro30pa U (PYHKIIMOHAIBLHON TPaMOTHOCTH Y€JIOBEKa Ui PELICHUs TPaKTU-
YeCKHX 3a/1a4;

12 BriageHne 0CHOBOIOJIATaAIOIUMHU (PU3NUECKUMHU MOHATHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPUSMH; YBEPEHHOE HCII0JIb30BaHUE (PU3NUECKON TEPMUHOIIOTUU U CUMBOJIMKHY;

13 BrasieHne OCHOBHBIMHM METO/IaMU HAYYHOTO TTO3HAHUS, UCIIOJIb3YeMBIMH B (PU3HKE: HAOIFO-
JEHUEM, OITMCAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM;

[14 ymenus oOGpabaTbiBaTh pe3ysbTaThl U3MEPEHUM, OOHAPYKUBATh 3aBUCUMOCTh MeXay (u-
3MYECKUMH BETMUYUHAMHU, OOBACHATH MOJIyYE€HHBIE PE3yJbTaThl U

JIeN1aTh BBIBO/IBI;

15 chopmMupoBaHHOCTH YMEHUS peliaTh GU3NIECKUe 3a1a4H;



I16 chopmMupOBaHHOCTh YMEHHS MPUMEHSATH MOJTYyYEHHbIC 3HAHHA A OOBSICHEHHS YCIOBHN
NpoTeKaHus (PU3MUECKUX SBJICHUM B PUpPOAE, MpodecCHoHaNbHON cepe U ISl IPUHATHS IpaKTHYe-
CKHUX PEILICHUH B MOBCEAHEBHOW KU3HU;

I17 chopMupoBaHHOCTH COOCTBEHHON MO3HMIMU MO OTHOIIECHUIO K (pr3nyeckoi MHGpOpManuy,
HOJTY4aeMOM U3 Pa3HBIX HCTOYHHUKOB.



5.COAEPKXAHHUE YUYEBHO ITPEIMETA

HaumenoBaHue pasje-
JIOB M TeM

Conep:xanue yueOHOro Matepuasa v popMbl OPraHU3aANNHU JesiTe/b-
HOCTH 00y4Yaromuxcst

Bsenenue

dwusuka - pyHIaMeHTalbHAS HAyKa O MPUPOJIE.

EcTtecTBeHHO-HAYYHBIN METO/] IO3HAHUS, €T0 BO3MOKHOCTH U TPAHUIIBI
MIPUMEHUMOCTHU. DKCIEPUMEHT U TEOPHS B IIPOLIECCE MO3HAHUS TPUPOIBI.
MonenupoBanue pU3NYECKUX ABJICHUN U mpolieccoB. Poib sxcnepumMeHn-
Ta ¥ TEOPUHU B MPOIIECCE MO3HAHUS TPUPOIbl. Dr3nueckas BeJIuYnHa.
[Torpemnoctu u3mepeHuit puznyeckux BenuyrH. OU3ndyeckue 3aKOHbI.
I'panutel npuMeHUMOCTH PU3UYECKUX 3aKOHOB. [ToHsATHE O (hH3HUECKOI
KapTuHe Mupa. 3HaueHue pusuku npu ocBoeHuu npodeccuit CI1O u
cnenuanpHocterd  CITO.

Pa3nen 1. Mexanuka

Tema 1. Kunematuka

Mexanunueckoe nsuwxkenue. [lepememenue. [Iyts. Ckopocts. PaBHOMEp-
HOE MPSMOJIMHEHHOE JBIKEHHUE. Y cKopeHue. PaBHOmepeMeHHOe MpsSMO-
nuHeitHoe nBmwkeHue. CBoOOHOE TaieHne. [[BuxkeHne Tena, OpOIIeHHO-
r'0 MOJI YIJIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHHE MO OKPYKHOCTH.

[IpakTuueckas paborta Nel.Pemenue 3aga4..PaBHOMepHOE MPSMOTUHEH-
HOE JIB)KCHUE

[IpakTuueckas pabora No2.Pemienue 3a1a4.PaBHOycCKOpeHHOE TIPSIMOITH-
HEWHOE JBUKEHUE.

[Ipaktuueckas paborta Ne3.Pemienue 3anas./[Bukenue Temna OpoieHHOTO
10J1 YTJIOM K TOPU30HTY.

ITpakTuueckas pabora No4.Pemenue 3aa4. JIBi>keHne 0 OKPYKHOCTH.

Tema 2. 3ak0HBI MEXAHU-
k1 HrrotoHa.

[TepBrrit 3akon Heiorona. Cuna. Macca. mnynbsc. Bropoii 3akon Hero-
ToHa. OCHOBHOM 3aKOH KJIaCCUYECKOM nuHAMUKU. Tperuil 3akoH HproTo-
Ha. 3aKOH BCEeMHUPHOTO TsAroTeHus. [ paBuranmonHoe moje. Cuia Tsxke-
ctu. Bec. CriocoOwl n3mepenust maccol Ten. CUJIbl B MEXaHUKE.

[IpakTuueckas pabora NeS.Pemenue 3agau.3akons! HproToHa.

[IpaxTuueckas padora Ne6.Pemenue 3anau.3akon BecemupHoro tsrore-
HMH.

[Tpaktrueckas padota Ne7.McciaenoBanue NBHKSHUS Tea MO IEUCTBU-
€M MOCTOSIHHOW CHUJIBI.

[IpakTuueckas pabora Ne§.VccnenoBanue 0cOOEHHOCTEN CUITBI TPEHMSL.

Tema 3. 3akOHBI cOXpaHe-
HUS B MEXaHUKE.

3aKoH coxpaHeHUs ummyibca. PeakTuBHOe ABmkeHue. Pabora  cuuibl.
PabGora mnoreHumaneHBIXx cwil. MomHocT. OHeprus. Kunetnueckas
sHeprus. [loreHnumanbHas sHeprus. 3aKOH COXPAaHEHUS MEXAHWYECKOU
sHepruu. [IpuMeHeHne 3aK0HOB COXPaHEeHHUSI.

ITpakTryeckas pabora Ne9.Pemenue 3a1a4y.3ak0H COXpaHEHHUs] UMITYJIbCA.

[TpakTnueckas pabora Nel0.Pemenue 3anauPabora .MomHoCTb.

ITpakTruyeckas pabora Nel 1.Pemenue 3agau.3ak0Hbl COXpaHEHHUS.

Paznen 2. OcHOBBI MOJIEKYNISIpHON (DU3UKU ¥ TEPMOJUHAMUKU




Tema 4. OCHOBBI MOJIEKY-
JSIPHO-KUHETUYECKOMN
teopuu. neanbHslil ras.

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON Teopuu. Pasmepsl u
Macca MOJIEKY] U aToMOB. bpoyHoBckoe nBrmxenue. Auddysus. Cuisl u
SHEPTHsI MEXMOJICKYJSIPHOTO B3auMozeicTBusa. CTpoeHue razoodpas-
HBIX, )XUJIKUX U TBEPJbIX Tesl. CKOPOCTH JIBUKEHUS MOJIEKYJ U UX U3Me-
penune. Maeansubiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKY-
JIIPHO-KMHETUYECKON TEOopUHM ra3zoB. Temieparypa u ee usmepenue. ['a
30BbI€ 3aKOHBI. AOCOJIIOTHBIN HYJIb TeMIepaTyphl. TepMoauHaMUUecKas
1IKajia TeMIIepaTypbl. Y paBHEHUE COCTOSIHUS UACAIBHOIO Ta3a. Modsip-
Hasi ra3oBasi MOCTOSIHHAS.

Tema 5. OcHOBBI TEpMO-
JTUHAMUKH.

OCHOBHBIE TOHSTUSA W OMNpelaeSeHUs. BHYTpeHHsIS 3HEprusi CHUCTEMBI.
BHyTpenHss sHeprus uaeanbHOro raza. Pabora m Ternora Kak (Gpopmel
nepenayyd >HEpruu. TernmoeMKoCTh. YJielbHas TEIIOEMKOCTh. YpaBHeE-
HUe TeruioBoro Oamanca. [lepBoe Havano TepMoaMHAMUKU. AraOaTHBIHN
npouecc. [Tpunuun aeiicteust terioBoil mamuuel. KIT/ TemioBoro nsu-
ratens. Bropoe Hawano tepMoauHaMuKH. TepMoIMHAMHYECKas IIKaia
TeMmreparyp. XOoJOAWIbHble MalluHbl. TemoBeie aBurarenu. OxpaHa
TIPUPOJIBI.

Tema 6. CBoiicTBa napos,
JKUJIKOCTEN U TBEPJIBIX
Ted.

CaoiicTBa napos. Mcnapenue u konaeHcanus. HaceleHHslil nap u ero
CBOWCTBa. AOCOJIIOTHAS 1 OTHOCHTENbHAS BIAXKHOCTH BO3ayxa. Touka
pochl. Kunenue. 3aBUCUMOCTB TEMIIEpaTypbl KAIIEHUs OT JaBieHus. [1e-
perpeTsiii nap U €ro UCMoib30BaHUE B TeXHUKE. CBOMCTBA KUAKOCTEH.
XapaKkTepuCcTUKaA KUAKOrO COCTOSIHUSA BenlecTBa. [IoBepXHOCTHBIN ok
KHUJKOCTU. DHEpPrusi MOBEPXHOCTHOIO cJosl. SIBJIEHUS Ha TIpaHuLe
KHUJIKOCTU C TBEPABIM TenoM. KannsuisgpHele siBieHUs

CaoiicTBa TBEpAbIX Tell. XapaKTepUCTHKA TBEPJOrO0 COCTOSHHUS Belle-
CTBa. YIpyrue CBOMCTBa TBepAbIX Tel. 3akoH I'yka. MexaHuudeckue
CBOMCTBA TBEPABIX Tel. TeIuioBoe paclIMpeHUe TBEPABIX TEJI U KUIAKO-
crei. [limaBienue u KpucTaM3anus.

ITpakTryeckas pabora Nel2.M3mepeHue BIa)KHOCTH BO3JIyXa.

[IpakTuueckas padora Nel3.M3mepenue noBepXHOCTHOTO HATSHKEHUS
KHUJKOCTH.

[IpakTuueckas padora Nel4.M3ydyeHne TemioBOro paciiMpeHus TBEPIbIX
TEl.

ITpakTuyeckas pabora Nel5.M3yueHue TemIoBOro paciiupeHus BOIbl.

[IpakTuueckas pabora Nel 6Habmronenne nponecca KpUucTalIn3aluu.

Pasnen 3. DnekTpoanHaMuKa

Tewma 7. DnekTpocTaTuka

DneKTpuuecKoe rnose. JNeKTpUIECKue 3apsiibl. 3aKOH COXPaHEHHUs 3apsi-
na. 3akoH Kyiona. Dnekrpuyeckoe nosne. HanpsskeHHOCTb 2IeKTpUue-
ckoro nouid. [Ipunnun cynepnosunuu noseid. Pabora cun anexkrpocraru-
yeckoro mnois. IToreHnman. PazHOCTs NOTEHIMANOB. DKBUIIOTEHIIMAIb-
Hble TTOBEpXHOCTH. CBsI3b MEXIy HANPSKEHHOCTHIO U Pa3HOCTHIO MOTEH-
LUAJIOB JJIEKTPUUYECKOTO MOJSA. JMANEKTpUKH B 2JIEKTPUUECKOM IIOJIE.
[Tonspuzanusa audneKTpUKOB. IIpOBOJHMKM B 3IEKTPUYECKOM IIOJE.
Konnencaropsl. CoerHeHHe KOHJEHCATOPOB B Oarapero. DHeprus 3a-
PSDKEHHOTO KOHJIEHCATOpa. DHEPrusl JIEKTPUYECKOrO MOJIsL.

[TpakTruyeckas pabora Nel7 Pemenue 3anau.BanumosieiictBue 3apsiioB.

[IpakTuueckas pabora Nel8.Pemenue 3agay.Beruncinenne HanpskeHHO-




CTH DJICKTPUYCCKOTO ITOJIA.

[Tpaktuyeckas padora Nel9.Pemenue 3agau [loTeHIMam 3JeKTpUIECKOT0
noJs1. Pa3HoCTh MOTEHITHAIIOB.

[Tpaktruyeckas pabora Ne20. Pemenune 3aqau DIeKTPOEMKOCTb.

[TpakTuyeckas pabora Ne21.Pemenue 3a1au. DHEPrHst IEKTPHIECKOTO
10JIsI 3apPsDKEHHOTO KOHJIGHCATOopa.

Tema &. [ToCcTOAHHBIN TOK.

3aKOHbBI IOCTOSTHHOT'O TOKA. Y CJIOBHSI, HEOOXOAMMBIE JUIsl BOSHUKHOBEHMUSI
U MOJAJIEpKaHus dJIeKTpUYecKoro Toka. Cuia Toka U IUIOTHOCTh TOKa.
3akon Oma s yuactka uenu 6e3 D/C. 3aBUCHMOCTD 3JIEKTPUYECKO-
IO COMPOTUBIICHHUS OT MaTepuaia, AJUHbl U IUIOMIAJU IONEPEYHOro ce-
YEHMsI IPOBOJHUKA. 3aBUCUMOCTD IEKTPUUYECKOTO CONPOTUBIIEHUS IPO-
BOJHHUKOB OT TEMIEPATYpbl. DIEKTPOIBIKYIIAS CUJIa UCTOYHUKA TOKA.
3axkon Oma j1s nosiHo# nenu. CoeanHeHne NpoBOIHUKOB. CoeTMHEHHE
HMCTOYHHMKOB DJICKTPUUYECKOW dHEpruu B OaTapero. 3akoH J[xoyns-Jlenna.
PaGota u MOITHOCTH ANIEKTpUYECKOro TOKa. TeroBoe MeHCTBUE TOKA.
DNeKTpUUeCKUid TOK B MoiynpoBoaHukax. CoOCTBEHHas! MPOBOJUMOCTh
MOJIYIPOBOJHUKOB.  [lomynpoBOJHUKOBBIE MPUOOPBHI.

[IpaxTuueckas padbora Ne22 Pemenue 3aiau.3akon Oma 1715 yyacTka 1ie-
.

IIpakTnueckas pabora Ne23 Pemenue 3anas.Cuia Toka.

ITpaktuueckas pabora No24 Pemenue 3agau 3J1C ucToyHmKa TOKA.

[IpakTuueckas padora Ne25 Pemenue 3amgay 3akon Oma Jyist MOJIHOM 1ie-
.

[IpakTnueckast pabora Ne26 Pemenue 3anay CoelnHEHHE IPOBOIHUKOB.

[IpakTuueckas pabora Ne27 Pemenue 3agau Pabora.MomHocTs.

Tema 9. MarHuTHEBIE SB-
JICHUS

MarnuTtHOoe nosie. BeKTop MHAYKIMM MarHUTHOrO InoJjis. JleicrtBue mar-
HUTHOTI'O TOJI1 HA MPSAMOJIMHENHBII MPOBOJAHUK C TOKOM. 3aKOH AMIiepa.
B3aumopeiictBue TOKOB. MarauTHbIN MOTOK. PaboTa o mepemereHunto
IIPOBOJHMKA C TOKOM B MarHMUTHOM T10JI€. J[efiCTBME MarHUTHOTO MOJI Ha
nekymmiics 3apsa. Cuna Jlopenna. Onpeaenenne yneabpHOro 3apsija.
Yckoputenu 3apsKEHHBIX 4YacTHLL.

DOneKTpOMarHuTHas MHAYKLIHSA. DJEKTPOMarHuTHas HMHAyKIus. Buxpe-
BO€ dJIeKTpuueckoe noje. CaMOMHIYKIUS. DHEPrusi MarHUTHOIO  IO-
JIS1.

ITpakTuyeckas pabora Ne29 Pemenue 3aau Beruucnenue cun
,JICUCTBYIOIIIMX Ha MPOBOJHUK C TOKOM.

ITpakTruyeckas padora Ne30.Pemenue 3agau Beruucnenue cun aeicTBy-
FOIIMX Ha JJIEKTPUYECKUH 3apsil.

ITpakTruyeckas pabora Ne31 DnekTpoMarHuTHasi HHAYKLUS.

IIpakTnueckast pabora Ne32 DHeprust MarHUTHOTO TOJISI.

Pasznen 4. KoneOauus 1 BOJIHEL

Tema 10. Mexannueckue
KOJIeOaHusL.

KonebarenpHoe mBmxkenue. ['apmonudeckue konedanus. CBoOOAHBIE
MexaHuueckue Kojiebanusa. JInHelHnple MexaHH4YecKHe KoJjieOaTelIbHbIE
cuctemsl. [IpeBparmienue sHepruu npu koiedareapbHOM ABHXKeHUH. CBO-
OOJTHBIE 3aTyXarolue MeXaHnyecknue Kojebanus. BrvIHyXIeHHBIE Me-
XaHHYECKHE KoJeOaHMusl.

[Tpaktrueckas padota Ne33 Pemenue 3anau.llepuos konedanumii

ITpakTruyeckas padora Ne34 M3zyueHnue 3aBUCUMOCTH Niepuojia KojaeOaHH

10




MassiTHHKa OT JJIMHBbI HUTH.

Tema 11. Yopyrue BonHbI.

ITonepeunble ¥ NMPOAOIBHBIE BOJIHBI. XapaKTEPUCTUKHU BOJIHBL. Y paBHE-
HUE TUIOCKOHM Oerymieit BonmHbl. MHTepdepenuus BonH. [lonarue o nu-
¢ pakuuy BoJH. 3BYKOBBIEC BOJHBI. YJIBTPA3BYK M €0 MpPHUMEHEHHE.

Tema 12. DnexkTpomar-
HUTHBIC KOJICOaHUSI.

CBoOoHBIE ANIEKTpOMarHuTHeIe KosneOanusi. IlpeBpalieHue »Hepruu B
KoJ1e0aTeIbHOM KOHTYpE. 3aTyXalolue JICKTPOMArHUTHBIC KOJICOaHMS.
I'enepaTop He3aTyxaromMX ANEKTPOMArHUTHBIX KojieOaHuil. BoiHyxaeH-
HbIC JJIeKTpudeckue konebanus. I[lepemennblii Tok. ['eHepartop mepe-
MEHHOIO0 TOKa. EMKOCTHOE M MHAYKTHMBHOE CONPOTHBIICHUS NEPEMEH-
HOro TokKa. 3akoH OMa Il 3JIEKTPUYECKOM IeNMu MEPEeMEHHOro TOKa.
PaGora u mouiHoCTh nepemMeHHOro Toka. ['enepatopsl Toka. Tpancdop-
Maropel. Toku BeicOkO#M vacToThl. [losyuenue, nepenaya u pacmpenesne-
HUE JIEKTPOIHEPI M.

[TpakTrueckas padota No35. MIHAYKTHBHOE M €MKOCTHOE COITPOTHBIICHUE

ITpaktuyeckas pabora Ne36.3akon Oma /711 371.11eNU IEPEMEHHOTO TOKA.

Tema 13. DnekTpomar-
HUTHBIC BOJIHBI.

DNEeKTPOMarHUTHOE T10JIE KaK OCOOBIH B MaTepUH. DIEKTPOMAarHUTHBIC
BosiHBL. Bubparop I'epma. OTKpeIThIN KoJeOaTenbHBINH KOHTYp. M300pe-
tenue paauo A. C. IlonoBeiM. Ilonatue o paauocBssu. llpumenenue
AJIEKTPOMArHUTHBIX BOJIH.

Paznen 5. OnTuka

Tema 14. IIpupona ceera

CKopocCTh pacnpocTpaHEHUsl CBETA. 3aKOHBI OTPAXKEHUSI U MPETOMIICHUS
ceera. [lonnoe otpaxkenue. Jlun3sbl. ['a3 kak ontuueckas cucrema. Omn-
TUYECKHE MPUOOPBHI.

ITpakTuueckas pabora No37.3aKkoHbl OTpasKeHHUs U MPEJTOMIICHHS CBETA.

[IpakTuueckas pabora Ne38 M300pakeHue npegMeToB B TOHKOM JIMH3E.

Tema 15. BoinHoBeie
CBOMCTBA CBETA.

Wutepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jydeil. MHTEpdepen-
uus B TOHKUX TieHkax. [losmockl paBHO# Tonuuubl. Konbsia HeroToHA.
Hcnons3oBanue nHTEpGEPECHIINN B HayKe U TeXHUKe. Judpakuus cera.
Judpakius Ha menu B napauienbHbix tydax. Judpakuuonnas pemer-
ka. [Tonsitue o romorpaduu. Ilonspuszamnust monepeynsix BoH. [lomsipu-
3auusd cseta. J[BoiHoe nyuenpenomienue. [lomsapounsl. Jucnepcus cee-
Ta. Bugsl cnextpoB. CriekTpsl ucnyckanusi. CIeKTpbl MOTIOMEHUs. Y ITb-
TpaduoneToBoe U MHPpakpacHoe H3IydeHus. PeHTrenoBckue myun. Ux
IIPUPOJIa U CBOMCTBA.

[Tpaktuueckas padota No4( M3zydenne narepdepennnn u qudpakiu.

ITpakTruyeckas pabota Ne41 I'paynpoBKa CHEKTPOCKOIIA.

Pa3nen 6. DnemMeHThI KBaHTOBOW (DU3HKH.

Tema 16. KBanTosad on-
THKA

KBanrtoBas runotesa Ilnanka. @oronsl. BHemHuil goTtosnekrpuueckuii
s dexrt. Buyrpennuit hororddexrt. Tunsl (HoT0371€MEHTOB.

Tema 17. ®usznka aroma.

Pa3BuTue B3MIA0B HAa CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTH B ATOMHBIX
CHeKTpax Boaopoja. SnepHas mozaens aroma. OmbiTel O. Pesepdopaa.
Monens atoma Bogoposa o H. bopy. KBanToBble reHepatopsl.

Tema 18. ®usuka atom-
HOTO s1/Ipa.

EcrecTBeHHas palMOaKTUBHOCTh. 3aKOH PaJMOAKTUBHOTO pacnaaa. Cro-
coOBl HAOMIO/IEHUS U PETHCTPALUU 3apsHKeHHBIX yacTull. D¢ dext Basu-
noBa-UYepenkoBa. CtpoeHue atroMHoro sjapa. Jledexkt maccel, 3Heprus
CBSI3M U yCTOMYMBOCTH aTOMHBIX sifiep. SnepHble peakuuu. MckyccTBen-
Has paJuoaKkTUBHOCTb. /leneHue Tsokensix anep. Llennaa saepHas peak-
nus. YmpasiseMmas LenHas peakuus. SAnepHsiil peakrop. [lomydenue pa-
JTMOAKTUBHBIX M30TONOB M WX IMpUMEHeHHe. buonornyeckoe aeicteue
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pPaZMOAaKTUBHBIX U3Iy4eHUI. DJIeMEeHTapHbIe YaCTHUIIBI.

[TpakTryeckas pabora Ne42 3akoH painOaKTHUBHOIO pacnaja.

ITpakTrueckas pabota Ne43 DHeprusi CBSI3M aTOMHBIX sIJIEP.

Pa3nen 7. DBomronusa BCeIeHHOM.

Tema 19. Crpoenue u
pa3Butue BeeneHHOM.

Hama 3Be3ngnas cucrema - l'anmaktuka. [[pyrue ramaktuku. beckoHed-
HocTh Bceenennoil. Ilonsitue o kocmonoruu. Pacmmpsitomasicas Beenen-
Hasg. Mopens ropsueit BcenenHoil. CrpoeHME U INPOMCXOXKICHHUE
I'amakTuk.

Tema 20. DBomronus
3Be3. [ umoresa npowuc-
xoxkaeHuss CoJIHEeUHON
CHCTEMBI.

Tepmosinepuslii cunTes. [Ipobiema TepMOsIIEpHOI YHEPTETHUKH. DHEpIrus
CouHia u 3Be31. DBostouus 3Be31. [Ipoucxoxnaenne ConaHeyHOU CH-
CTEMBI.
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6. TEMATHYECKOE IINTAHUPOBAHME 110 YYEBHOMY IIPEJIMETY.

Pacnipenesienne TpyaroeMKocTH pas3gesa (B 4a-

HanmenoBanue pa3nesioB N
cax) o BUAaM y4eOHoil padoThl

Bcero uacos

Ha pa3jen

AyAUTOPHBIE 3aHATHUS. IpakTnyeckune | JlaboparopHbie

Conepxanue 00y4eHUsI

Jlexuuu

3auarua

3aHATHUA

BBenenue

2

Pa3nmen 1.
MexaHuKa.

45

34

11

Paznen 2.
OCHOBBI MOJICKYJISIPHOUN (PU3HKH
Y TEPMOJIMHAMUKHU.

55

50

Pazgen 3.
DNEeKTpOoANHAMUKA.

47

31

16

Pazgen 4.
Kosie0auus ¥ BOJIHEL.

33

26

Pa3men 5.
OmnTuka.

23

17

Pa3znen 6.
DNIeMEHTHl KBAaHTOBOM (PU3HMKHU.

23

15

Paznmen7.
SBoronus BeeseHHOM.

9

Hroro

237

184

43

10

BueayauropHas CaMoOCTOSA-
TeJabHas padoTa: IMOATrOTOBKA
BI)ICTYHJICHI/Ifl 110 3aJaHHBIM TC€-
MaM, JOKJIaJ0B, pedeparoB, 3c-
C€, HHAUBUAYAJIbHOI'O IIPOEKTA C
UCIOJIb30BaHUEM  HH(pOpMaIH-

OHHBIX TEXHOJIOTHH 1 ap.

IIpomexyTouHas arrecTauus B popme IK3aMeHa

Bcero

237
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[Ipu peanuzaruu coxepxkanusi odmeoopazoaTenbHoi yueOHor mucruruinabl OJII1. 03 «Dusnka» B
npenenax ocsoeHus [IITKPC Ilpu peanuzanuu conepkanusi o0nieo0pa3oBaTenbHON yueOHOW AUCITH-

musbl O/I1. 03 «®uszuka» B ipeaenax ocsoenus [ITTKPC

Buj yueOHoit padoThl

O0BbeM yacoB

O0bem 00pa3zoBaTeIbHON NPOTrPaAMMbI 237
Oos13aTesIbHAs ayIUTOPHAsI yueOHAasi HArpy3Ka (Bcero) 237
B TOM YHCIIE:
JIEKIIUHA 184
MPAKTUYECKHUE 3aHATUS 43
n1abopaTOpHEIC 3aHATHS 10

Camocmosmenvuas pa60ma 06)/1!61}01/1/;6200}1

Y4eOHBIM IUIAaHOM
HE MPEAYCMOTPEHO

Koncynomayuu

Hpomeafcymoquaﬂ ammecmauus
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7. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE INTPOT'PAMMBI YYEBHOT'O ITPEJIMETA.

7.1.0nucaHue MaTepuaIbHO-TeXHUYECKO 0a3bl, HE00OX0IMMOI 1JIs1 OCYIIeCTBJIEHUS
00pa3oBaTeILHOIO Npolecca

OcHaIIEHHOCTh CIICIHAIBHBIX
ITOMEIIEHHUI U TOMEIEHUH JIJIs
CaMOCTOSITENIbHOW PaOOTHI

HanmMeHoBaHue crieiMalbHBIX IOMEILEHUN 1

Ne i/t N N
MTOMETIEHUH JIJIS CAMOCTOSITEIIEHON paOOTHI

KaOuner ¢pusuku; aynuropus uist rpynnosbix U | 1. Jlocka yueOHas

WHIUBUAYAIbHBIX KOHCYJIbTAIUI, TEKYILEro 2. Pabouee mecTo mpernoaaBaTenst

{ |xoHTpomi M IIPOMEKYTOUHOM aTTeCTal|H. 3. Kommuiekr yueOHoit mebenu Ha 25
414000, ActpaxaHckast 00JacTh, T. yell.
Actpaxanb, yn.HabGepexnas 1 Mas 117; staxx | 4.Harnsaaneie mocoous
4, xaOuHeT 48. 5.ITmakaTel TeMaTHYECKHE
Kabuner nns camocTosTenbHOi paboThl 1. KommuiekT yueOHOM Mebenu Ha 25 yen.
414000, ActpaxaHckasi 001acTh, r. Act- |2.KommbproTep B komruiekre 10 mr.

2 |paxanb, yin. HaGepexnas 1 Mas 117, stax 3, |3. Jloctyn kK muHGOpPMaLlMOHHO — Tee-

kabuner No3§ KOMMYHUKaMOHHOU ceTn «HTEepHET»




7.2. PEKOMEHAYEMAS JIMTEPATYPA (u3 ¢eaepajbHOro nepeyns)
a ) OCHOBHAasl yueOHasl JuTepaTypa

1. Msaxkumes I'.4., Byxosues b.b., Corckuit H.H. ®usuka.10 kmacc. M., «IIpocsemnieHue»
2017 r.

2. Mskumes I'.41., Byxosues b.b., Yapyrun B.M. ®usuka.l1 knacc. M., «IIpocBemenne»
2017 r.

3. T'magxosa P.A., KocopykoB A.JI. 3agaun 1 Bompockl 1o (pu3uKe: yueOHoe mocooue s
ccy3os/ mop pexa. P.A. I'mankoBoii. — M.: DUSMATIINT, 2014. — 432 c.

4, PoivkeBuu A.Il. ®uswka. 3amaunuk. 10-11 xmacc/PeiMkeBuu A.Il. —M.: «JIpoda»
2015.- 189c.

0)I0NOJTHUTENbHAS JIUTEPATYPA.

1.Ko3nosa U.C. ®uszuka. Pocros-Ha-/lony: «Denukcy, 2016. — 409 c.

2.0upcoB A.B. ®uzuka. M.: «Akagemus», 2015. —432 c.

3.JImutpuena E.W. ®uzuka B mpumepax u 3amadax. M.. «@opym», 2015. — 512 c.

4, HmutpueBa B.®. ®uszuka 18 npodeccuid M CHENHATBHOCTEH TEXHUYECKO
ro npoduiist: yaeOHHK 711 00pa30BaTeIbHBIX YIPEKACHUN cpell. mpod. oOpazoBanus. — M., 2014.

5./ImutpueBa B. ®@. ®usuka mas npodeccuid U CHEUaIbHOCTEH TEXHHYECKOTOTPOQHIS.
COopHuk 3ana4: y4eb. mocobue /st 00pa3oBaTeNbHBIX YUPEKICHUN cpel. pod. oOpa3oBaHUS. —
M., 2014.

6.ImutpueBa B.®., BacuiseB JI.U. ®uszuka st npodeccuii U crienuaibHOCTEH TeXHUYE-
ckoro npoduiiss. KoHTposnbHble MaTepualibl: y4eO. mocodus sl yupexieHuil cpea. npod. odpazo-
Banus — M., 2014.

7..qmutpueBa B. ®@. ®usuka 11 npodeccuii U CrenualbHOCTeH TEXHUUYECKOTO MPOdHIIs.
JlaGopaTopHbIif MpakTHKyM: yd4eO. MOcOOMs Uil YYpekIaeHuid cpen. mpod. oOpazoBaHHI—
M., 2015.

8. ImutpueBa B.®. ®usuka s npodeccuid U CHenuanbHOCTeH TEXHUYECKOTo Mpoduis:
3JIEKTPOHHBIN y4e0.-MeTO, KOMILJIEKC /Ul 00pa3oBaTelbHbIX YUPEXKICHUN cpea. npod. oOpazoBa-
nus. — M., 2014.

9..Imutpuena B.®. duzuka mis npodeccuil U crenuanbHOCTEH TEXHUYECKOro MpoQuis:
AIIEKTPOHHOE y4yeOHOe M3JaHue (MHTEPAaKTHUBHOE AJIEKTPOHHOE NPUJIOKEHUE) JUIsl 00pa3oBaTeib-
HBIX yupexaeHui cpea. npod. oOpasoBanus. — M., 2014.

10..KacesHOB B. A. MimmtoctpupoBanHbiii amiac o pusuke: 10 kmacc.— M., 2014.

11.KacesanoB B.A. MmmtoctpupoBanHbIif atiiac no gusuke: 11 kimace. — M., 2014.

12. Tpodumona T. U., ®upcor A. B. ®uzuka ans npodeccuii U CrierraaIbHOCTeH TeXHUYEe-
CKOT'0 U €CTeCTBEHHO-Hay4yHoro npoduiieit: CoopHuk 3agau. — M., 2013.

13.Tpodumosa T.U., ®upcos A. B. ®usuka s npodeccuii u CriennaIbHOCTEH TeXHUYE-
CKOT'0 U €CTECTBEHHO-Hay4yHoro npoduieii: Pemenus 3agau. — M., 2015.

14. Tpodumosa T. U., ®dupcos A.B. ®Puzuka. CnpaBounuk. — M., 2014,

15.®upcos A. B. ®usuka 1y npodeccuil U crenuanbHOCTe TEXHUUYECKOTO U €CTECTBEH-
HO-HAY4YHOTO npoduieil: ydeOHHUK 1Jisi 00pa30BaTeIbHBIX YUPEKIECHUN cpell. nmpod. oOpazoBanus /
nox pen. T.U. Tpobumonoii. — M.,2014.
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8. OCOBEHHOCTU OPT AHU3ALIMU OBYUYEHMS 110 YYEBHOU JUCLUIIJIMHE
JJ MTHBAJIM/IOB U JIUL C OI'PAHMYEHHBIMHU BO3MOXHOCTAMMU 3JOPOBbA

HJ’I?I 06yqa}oumxc;1 M3 41Cjia UHBAJIMAOB U JIUMI C OI'PaHUYCHHBIMU BO3MOKHOCTAMU 300PO-
BbA HAa OCHOBaHHA IMCBMCHHOI'O 3aABJICHUA yqe6Ha;1 JucumIrinHa «Pu3nKan pealn3yeTcda C yde-
TOM 0COOEHHOCTEM HCI/IXO(bI/BI/I‘ICCKOl"O Pa3BUTHA, UHAUBUAYAJIbHBIX BO3MOKHOCTEH M COCTOSHHS

3I0POBBSI

9. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHIA YYEBHOI'O ITPE/IMETA

Pe3yabtarsl 00yue- | Koa pe3yin- | IlpoBepsiembie yMenusi | @opMbI B METOIbI KOHTPOJIS U OLI€HK
HUA TATOB U 3HAHUS pe3yJbTaToB 00y4eHHs
(IMYHOCTHBIE,
npeaMeTHbIe, MeTa-
npeaMeTHbIE)
JIMYHOCTHBIE @ Texymmit IIpomeskyTouHas at
KOHTPO.JIb TecTalus
YyBCTBO F'OPAOCTH U J1 3HATDb:ucropuveckue Hoxaaabl
YBa)XEHUS K UCTOPUU AOCTHKEHUSI oTeYe-
U JTOCTUIKEHUAM OTe- CTBEHHOH (pM3HUYeCKOii-
YEeCTBEHHOH (u3mue- HAYKH.
CKOW HayKu Pedepatni
¢usnveckn Tpamot- | JI2 3Hath :Kak npaBuibHO | [IpakTnueckue
HOE TIOBEJCHHE B oOpaiarecsi C 3JIEKTPO- | pabOTHI.
npoheccuoHaIbHOM npubopaMu U YCTpOM-
JESTENIbHOCTH U OBITY CTBaMH.
npu  obOpameHnn ¢
npubopamu u
YCTPOMCTBAMU;
TOTOBHOCTh K Tipo- | JI3 3HATDH :kak ucnonwb30- | YCTHBIN
JOJDKEHUI0  00paso- BaTh MOJYYEHHBIE 3HAHUS | OTIPOC.
BaHMSI U TIOBBIIIICHUS JUISL TIPOJIOJDKeHUsT 00pa- | Pedepartsr.
KBATU(UKAIIMA B W3- 30BaHUs ,00bexTuBHO | TecTupoBanue.
OpanHoii Tpodeccuo- OCO3HaBaTh poOJib (Pu3u-
HaJbHOM JIE€STENIbHO- YECKOM KOMIUTEHUIUU B
CTH W OOBEKTUBHOE 3TOM.
OCO3HaHHE poiu ¢u-
3UYECKUX KOMIIETEH-
LIUH B 3TOM;
YMEHHE ucnonb3o- | JI4 3HATDB: noctuxenuss co- | YCTHBIN
BaTh JIOCTH)KEHUS CO- BpEMEHHON (HU3UIECKOI | OTIpocC.
BpeMeHHON  (puszmue- Hayku ©  ¢usnyeckux | TectupoBaHue.
CKOW Hayku U (usu- TEXHOJOTHUIJISI  TIOBBI-
YECKUX  TEXHOJIOTUH LICHUS COOCTBEHHOTO
JUISL TIOBBILIIEHUS COO- MHTEJIEKTYaJIbHOTO  pas-
CTBEHHOTI'O0 HHTEJUICK- BUTHUS B  BBIOpaHHOM

TYaJIbHOI'O Pa3BUTHUSA

PO ECCUOHAIIBHON  JIesi-
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B BBIOpaHHOW TIPO-
dbeccroHanbHOU Jes-
TEJIBHOCTH

TCIIBbHOCTH.

YMETb:ucnonb3oBaTh
JIOCTH>KCHHUSI  COBPEMEH-
HON (HM3MYECKOW HayKH.

ymeHue  camocros- | JIS 3HATb:ucrounuku wuH- | Joxnan.
TEIHLHO MOOBIBATH HO- dbopmaruu. Pedepar.
BbIe JJsi ceOst pusn-
YECKUE 3HAHMS, MHC-
MOJb3ysd A 3TOrO YMETb:camocTosTenbHO
JOCTYIIHbIE HMCTOYHHU- J00BIBaTh HOBBIE IS Ce-
K1 UHpOpMa 01  ¢Qusmueckue  3Ha-
U HUSL,UCMOIb3Ysl  JOCTYI-

HbIE HMCTOYHUKH HHQOP-

Maluu.
yMeHME BbICTpauBath | JI6 YMETDb:  BeicTpauBats | [IpakTnueckas
KOHCTPYKTUBHBIE KOHCTPYKTUBHBIE  B3au- | pabora.
B3alMOOTHOLICHUS B MOOTHOILIEHUSI B KOMaH/IE
KOMaHjae II0 pelle- [0 pelleHuto o0ImuX 3a-
HHUIO O0IIMX 3a7a4; nay;
ymMeHue  ympasiath | JI7 YMETD: ynpaBisate cBO-
CBOEH II03HABATEIIb- €l I03HAaBaTEIbHOU Hes-
HOW J1€ATEIbHOCTBIO, TENbHOCTBIO, TPOBOJIUTH
IPOBOAUTH camo- CaMOOIIEHKY YpOBHs CO0-
OLIEHKY YpPOBHS CO0- CTBEHHOI'O MHTEJUIEKTY-
CTBEHHOT'O HHTEJJIEK- aJIbHOTO PA3BUTHS
TyaJIbHOTO pa3BUTHS;
MeTanpeAMeTHbIX:

M1 3HATDb:paznuunsie Bunsl | [lpaktuueckas | AuddepeHunpoBaHHb

UCIIOJIb30BaHUE pa3- IIO3HABATEIBHON nesi- | pabora 3a4eT
JUYHBIX BHUJOB IIO- TEIbHOCTH. Pedepar

3HaBaTeNbHOU  Jes-
TEIbHOCTH Ui pelie-
HUS (U3HUeCKUX 3a-
Jad, TPUMEHEHHUE OC-
HOBHBIX METOJIOB TIO-
3HaHUS (HAOIIOACHMS,
OMHCaHUs, H3Mepe-
HUS, OJKCIIEPUMEHTA)
JUIST  U3y4YeHHS  pas-
JTUYIHBIX CTOPOH

VYMETD: ucnoap3oBaHue
pPa3IUYHBIX BHJIOB TI0O-
3HABaTCIbHON  JIeSATCIIb-
HOCTU Ui peuieHust ¢u-
3UYECKUX 3ajad, MpuMe-
HEHHE OCHOBHBIX METO-
JIOB TI03HaHUs (HAOIIO-
JICHHS, OIHCAHHUs, H3Me-
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OKpyXaromen  aeu-
CTBHUTCJIIBHOCTHU

peHHus,  DKCIIEPUMEHTA)
IS W3y4YEHUs Ppas3iiny-
HBIX CTOPOH OKpYXKaro-
el JeCTBUTEIbHOCTH

HCIIOJIb30BaHUE  OC-
HOBHBIX HMHTEIJICKTY-
albHBIX  OIEpalui:
ITIOCTAHOBKH  3aJa4yH,
dbopMyIUpOBaHUS TH-
1oTe3, aHajauza |
CUHTE3a, CpaBHCHUS,
0000IIEHHsI, CHCTe-
MaTH3allii, BBISBIIC-
HHUS MPUYUHHO-
CJICICTBCHHBIX  CBSI-
3ei, IIOMCKa aHajo-
ros, (GopMyJIupoBa-
HUS  BBIBOHOB IS
W3YYCHUS PA3THYHBIX
CTOPOH  (DU3UYECKUX
00BEKTOB, SBICHUM U
MPOIIECCOB, C KOTO-
pHIMH BO3HHMKAET
HE00XO0OUMOCTb

CTAJIKMBATHCSI B TIPO-
dbeccuoHanbHOM cde-

pe

M2

YMeTh : HCHOJb30BaHUE
OCHOBHBIX HMHTEJUICKTY-
aNbHBIX OMNEpaluii: Mo-
CTaHOBKHU 3amaud, Qop-
MYyJUPOBaHUS  THUIOTE3,
aHamM3a W CHHTE3a,
cpaBHEHHUs, 0000IICHMUS,
CUCTEMATH3AIlNH, BBISIB-
JIeHUS MPUYUHHO-
CIICACTBCHHEBIX  CBS3CH,
MOKMCKa AaHaJoros, Qop-
MYJUPOBAHUS  BBIBOJOB
JUISL  M3y4eHUs pa3ind-
HBIX CTOPOH (PH3MYECKUX
O0BEKTOB, SIBICHUH W
MIPOIIECCOB, C KOTOPBIMH
BO3HUKAaeT  Heo0xou-
MOCTh CTAJIKMBAThCSl B
npodecCuoHaIbHON cde-

pe

[IpakTrueckas
paborta.

YMEHHE  TEHEPHUpPO-
BaTh UJEH M OIpeje-
JSATh CPEACTBa, HEOO-
XOJIUMBIE JI UX pea-
JIA3aun

M3

YMETD: reHnepupoBaTh
uaeu U OIpeneysTh
CpeICTBa, HEOOXOIMMBIE
JUTSL UX peain3alnuu

IIpaxTrueckas
pabora.
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YMCHUC HCIIOJIB30-

VMETDb: wucnonp3oBarh
pa3iauYHbIE  UCTOYHHKHU
JUTSL TIOJTyYeHus (u3nde-
ckoit mHpopmanmu, ore-
HUBaTh €€ JIOCTOBEp-

BaThb pasiuyHble uc- | M4 HOCTb
TOYHUKH [JJIS TIONY-
yeHus:  (pusmuecKon
uH(pOpMalluU, OLIEHU-
BaTb €€ JOCTOBEp-
HOCTb
YMEHHE aHaau3upo- | M5 YMETb: ananuzupoBaTh
BaThb M IPEACTABIATh U TPENCTaBIATh HUHEOP-
uH(poOpMallMI0O B pasz- MAaIIO B Pa3MYHbIX BU-
JIMYHBIX BUJIAX Jax
ymeHue — myommuHo | M6 YMEThb: nyonuyHo | Pedepar
MPEJICTaBIISITh pe- MPeNCTaBIATh pe3ynbTa- | Jloknan
3y/lbTaTbl COOCTBEH- Thl COOCTBEHHOI'O HCClIe-
HOTO HCCIIEOBAHUS, JIOBaHMsI, BECTH JHUCKYC-
BECTH JTUCKYCCHH, J0- CUH, JIOCTYIIHO U rapMo-
CTYIIHO ¥ TapMOHHY- HUYHO coueTas cojep-
HO coueTasi Cojepxka- )KaHue W (HOpPMBI TIpej-
Hue u (opmbl mpen- cTaBisieMol  HHQOpMa-
CTaBisieMOl  WH(pOP- 11U,
MaIuu;
npeAMeTHbIX:
IT1 3HATD: o ponu u mecte | YCTHBIHN onpoc
c(OpMHUPOBAHHOCTh ¢u3zukn B coBpeMeHHOU | TecTupoBaHue

MPEJCTABICHUN O pO-
U U MecTe (PU3MKHU B
COBPEMEHHOM  Hayu-
HOM KapTHHE MUpa;
NOHMMaHue (usnye-
CKOU CYIIHOCTH
Ha0JII01aeMBIX BO
Bcenennoit sBieHwMi,
poinu uzuku B ¢op-

Hay4YHOH KapTHHE MHDAa;
MOHUMaHHEe (UINYECKOU
CYIIHOCTH Ha0JII0/IaeMbIX
BO Bcenennoil sBiIeHUM,
poiu ¢usuku B opmu-
pOBaHMM Kpyrosopa U
(GyHKLIMOHATIBHON  Tpa-
MOTHOCTH YeJIOBEKa JIs
pelIeHUsT TPAKTUYECKUX
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MHPOBAaHUH KpPYro3o-
pa u (QYHKIHOHAIb-
HOW T'PaMOTHOCTH 4e-
JIOBEKa JUIsl PeUICHHUs
NPaKTHYECKHX 33]ay;

3a/1ad4;

BJIAJICHUE OCHOBOIIO-
JaraloumMu  pusnde-
CKUMU IIOHATUAMU,
3aKOHOMEPHOCTSIMH,
3aKOHaMH U TEOpUsi-
MH;, YBEpEHHOE HC-
NOJb30BaHuE  (PH3H-
YeCKOW TEePMHHOJIO-
TN 1 CUMBOJIMKH

I12

3HATDB: ocHoBomnonara-
oI (GU3NIECKUN  T10-
HATHSL , 3aKOHOMEPHOCTH,
3aKOHBI M TEOpHUHU; YyBe-
PEHHOE  HCIOJIb30BaHUE
$u3nUecKoil TEpMHUHOIIO-
I'MU U CUMBOJIUKH

YMeTb : yBepeHHOE uc-
MOJIb30BaHuE  (pu3nUe-
CKOW TEPMHHOJOTHU |
CHUMBOJIMKHU

VYcrHblii onpoc
TectupoBanue

BJIaJICHUEC OCHOBHBI-
MU METOJaMH Hay4-
HOro I103HaHus, HC-
NOJIb3yeMbIMU B (U-
3UKEe: HAOJIIOACHHEM,
ONKMCAaHUEM, H3Mepe-
HUEM, 3KCHepI/IM€H-
TOM;

I13

3HATDb: ocHOBHBIE Me-
TOABl HAYYHOTO TIO3HA-
HUSA

YMETbh: Bmagets oc-
HOBHBIMH METOJaMHU
Haquoro IIO3HaHHusA, HC-
MOJIb3yeMBbIMU B (PU3HUKE:
HaOII0IEHUEM, OIMCAHHU-
€M, HU3MEpeHHUeM, JKCIie-
PHAMEHTOM;

[IpakTnueckas
pabora
TectupoBanue

yMeHuss  oOpabarbl-
BaTh PE3YNbTaThl W3-
MEpeHHUH, OOHapyXH-
BaTh 3aBHCUMOCTh
MEXIYy (U3NYECKUMHU
BEIIMYMHAMHU, OOBSIC-
HATD HOJy4EeHHBIE
pe3yIbTaThl U

14

YMmerp : oOpabarbIBaTh
pe3yJbTaThl M3MEPEHUH,
oOHapyXuBaThb  3aBUCH-
MOCTb MeXay ¢usnye-
CKUMU BEJIMYMHAMU,
OOBSICHATD TOJTyYCHHBIE
pe3yabTaThl U

VYerHbli onpoc
IIpaxTrueckas
pabora.
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c(hOpMUPOBAHHOCTh
yMeHUs pemarb (u-
3MYECKHE 3a]1a41

I15

YMETb: pemars ¢u3sn-
YecKHUe 3a7a4un

YcTHbI onpoc
IIpaxkTrueckas
pabora.

c(hOpMUPOBAHHOCTh
YMEHHSI  TIPUMEHSATH
MOJIyYEeHHbIE 3HAHUS
JUIs OO0BSICHEHHS
YCIIOBUM MPOTEKaHUs
(bU3HYECKUX SBIICHUHT
B Tpupoje, mpodec-
CHOHAJIbHOU cdepe u
JUISL TIPUHSITUSL TIPaK-
TUYECKUX PELICHUN B
MOBCEIHEBHOM  KU3-
HU;

I16

YMETb: npumensite mno-
Jy4YeHHbIE 3HAHUSA I
00BsiCHEHUS YCIIOBHI
NPOTEKaHUs (PU3NIECKUX
SBJICHUA B  TIPUPOJIE,
npodeccuoHanbHON cde-
pe U Ui IPUHATHUS MIpaK-
TUYECKUX PELICHUN B I10-
BCEJIHECBHOM >KU3HMU;

YcTHbIi
orpoc.
[IpakTrueckas
pabota

c(hOpMHUPOBAHHOCTH
COOCTBEHHOM  IMO3H-
LIMM 110 OTHOIICHUIO K
dusnueckoit uHOp-
Maluy, MOJIy4aeMoit
U3 Pa3HBIX HCTOYHHU-
KOB.

117

YMeTh : oTcTauBaTh COO-
CTBEHHOM MO3UIMH IO
OTHOIIICHUIO K (Qu3nue-
CKOW wuH(pOpMaNMH, TOo-
Jy4aeMoOM U3 pa3HbIX UC-
TOYHHKOB

[IpakTnueckas
pabora.
YcTHbli
o1poc.
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