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1. Odmasn XapaKTePpUCTUKA pabdoueit NPOrpaMmbl
0011e00pa3oBaTe/IbHOM TUCHHUIIMHBI

1.1. OO6ueoOpa3oBaTenbHas JUCLHUTUIMHA «Duznka» SABJISIETCS
00s3aTeNIbHOW ~ 4YacThio  00Ie00pa3oBaTEeNbHOTO  ILMKIA  00pa3oBaTEIbHOU
nporpammsel B cootBercTBHH ¢ @I'OC CIIO nmo cnenumansHoctn 08.01.28 Macrep
OTJICJIOYHBIX, CTPOUTENBHBIX W JIEKOPAaTUBHBIX paboT, peanuzyemMoil Ha O0ase
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma pazpadorana Ha ocHoBaHuu TpeboBanuit ®I'OC cpennero ood1IeTO
oOpazoBaHus ¢ Yy4€TOoM Mpo(EecCHOHATBLHON HAMPaBICHHOCTU MOJy4aeMoOu
npodeccun/cnenuanbHoctd. Ha wn3ydenue aucummimabl «Pu3nka» Ha 0a30BOM
YPOBHE OTBOAMUTCS MATh 3aYETHBIX €IUHUL.

B 3aBucumoctd 0T mnpoecCHOHANBHOW  HAMPABIEHHOCTH  CPEIHETrO
po(EeCCUOHATBHOTO 00pa30BaHMs MPENOJABATENb CAMOCTOATEIBHO OIPEIEISIET
NOCJIEIOBATEIbHOCTh H3yY€HHUA U OOBEM 4YacoB, OTBOAMMBIA Ha HW3y4YEHUE
OTJICJILHBIX TE€M, a TaKK€ MOXKET MPOBOAUTH JAOOpATOpPHBIE PAOOTHI MO CBOEMY
YCMOTPEHUIO C YUETOM MUMEIOIIErocs 000pyA0BaHNUS.

1.2. llenn u mmaHupyeMBbIE PE3YyIbTAThl OCBOCHUS TUCLHHUILINHBL:
1.2.1. Ilenu u 3a1auu JUCHMUIUIHHBI:

ConepxaHue mnporpamMmbl  0011€00pazoBaTesbHON  AucHMIUIUHBL  Dusnka
HaIlpaBJIEHO Ha JOCTHKEHUE CIEAYIOIINX 1IEJIeH:

e (GopMUpOBaHUE Y OOYYAIOIIUXCS YBEPEHHOCTH B LIEHHOCTH OOpa30BaHUA,
3HAYUMOCTH (U3MYUECKUX 3HAHUM JJII COBPEMEHHOTO KBaJIU(PHUIMPOBAHHOTO
CHELMATIUCTA MPU OCYIIECTBICHUH €ro MPO(heCCHOHATBHOMN NesATEIbHOCTH;

e (QopMupOBaHUE ECTECTBEHHOHAYYHON T'PaMOTHOCTH;

e oBiajeHue  crneurduueckoil  cucreMod  (U3NYECKUX ~ TIOHATHUH,
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

* OCBOEHHE OCHOBHBIX (PM3UUECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEN;

e OBJAJCHHE OCHOBHBIMM METOJAMHM HAyYHOIO TIO3HAHUSA MPHUPOJBI,
UCHONIb3YeMbIMU B (u3uKe (HaOJMI0JeHUE, OMHCAHHUE, U3MEPEHHE, BBIIBUKEHHE
TUIO0TE3, MPOBEJACHUE SKCIIEPUMEHTA);

e OBJAJCHHE YMEHHUSIMH OOpadaThIBaTh JAHHBIE SKCIIEPUMEHTA, OOBSICHAThH
MOJIyYeHHbIE PE3YyJIbTaThl, YCTAHABIMBATH 3aBUCHUMOCTU MEXAY (QPU3NYECKHUMHU
BEJIMYMHAMU B HA0JII01a€MOM SBJICHUH, JIENATh BHIBOIbI;

e (opmupoBaHHe yMeHHUs pelarh (U3UYECKUE 3aJaud Pa3HbIX YPOBHEU
CIIOHOCTH;

e pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX
CIIOCOOHOCTEM B Mpoliecce MPUOOPETEHUs 3HAHUN C UCIIOJB30BAHUEM Pa3IMYHBIX
MCTOYHUKOB MH(POPMALIUU U COBPEMEHHBIX MH(DPOPMAIITMOHHBIX TEXHOJIOTUI; YMEHUM
dbopmynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO ITO3MIIMIO IO OTHOIIEHUIO K
bu3nyeckoil UHPoOpMaIMHU, TOJTY4aeMOU U3 PA3HbIX HCTOYHUKOB;

e  BOCIMTaHHWE YYBCTBA FOPJIOCTH 32 POCCUHCKYIO (PU3UYECKYIO HAYKY.

OcBoenue kypca O/ «®Pusuka» npeAnoaraeT peleHue CleIyonux 3a1ay:

e  mpuoOpeTeHue 3HaHUU O (QyHIAMEHTaNbHBIX (QPUINYECKUX 3aKOHAX,
JeXKalluX B OCHOBE COBPEMEHHOW (hPU3MYECKON KapTUHBI MUPA, MPUHIIMIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB M NPOM3BOJICTBEHHBIX MPOLIECCOB, O HAMOOJEE Ba)KHBIX



OTKPBITHSIX B 00JIaCTH (PU3WKH, OKa3aBIIMX OINpPEAEISIONIee BIMUSHUE Ha Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

e TMOHMMaHWE (U3MYECKONH  CYIIHOCTH  SBIICHUHM, MPOSABISAIOIIUXCS B

MIPOU3BOJCTBEHHON ACSITENbHOCTH;

e OCBOEHHE CIIOCOOOB MCIOJIb30BaHUS (PU3MUECKUX 3HAHUM [Tl peIICHHMS

MPAKTUYECKUX U MPOodeCCUOHATBHBIX 33/1a4, 00ObSICHEHUS SBJICHUI IPUPOJIBI,
IPOU3BOJICTBEHHBIX M TEXHOJIOTHYECKUX MPOIIECCOB, MPUHIIUIIOB JIEHCTBUS

TEXHUUYECKUX TPUOOPOB U yCTPOUCTB, 0OecTieueHNs 6€301MacHOCTH MPOU3BOICTBA M OXPAHBI
MIPUPOJIBI;

e (dopMmupoBaHHE yYMEHHUW pemarb  y4eOHO-TIpaKTHUYECKHE  3aJa4u
(bU3UYECKOT0 COAEPKaHUs ¢ YIETOM MPOPEeCCHOHATBEHON HATIPABICHHOCTH;

e TPHOOpPETEHUE OIbITA MMO3HAHUS U CAMOIIO3HAHUS; YMEHHUM CTaBUTH 3aJ1a4H
U pelath MpoOaeMbl ¢ yUETOM MTPOPECCUOHATIBHON HAIPABIEHHOCTH;

e (opMupoBaHME YMEHHMI HCKaTh, aHAIU3UpPOBaTh U 0OpabaTHIBATH
¢$uznyeckyro HHPoOpMaALHIO C Y4ETOM Ipo(heCcCHOHATBHOM HAIIPABIEHHOCTH;

e TIIOArOTOBKAa OOYYarOImMXCS K YCHEIIHOMY OCBOEHHUIO JUCHMIUIMH U
Moayseld mpoecCHOHANBHOrO LMKIA: (OPMUPOBAHME y HUX YMEHUH M OIbITa
NESATEIbHOCTH, XapaKTEepHbIX I mpodeccuil / MOMKHOCTEH CclyKalux WId
CHELMANIbHOCTEH,  TOJy4YyaeMbIX B HpO(ECCHOHAIBHBIX  00pa30BaTENIbHBIX
OpraHu3alMsIX;

* TIOArOTOBKa K (OPMHUPOBAHMIO OOIIMX KOMIIETEHIMH  OyAyliero
CHeLMAUCTa: CcamMo00pa30BaHUsl, KOMMYHUKAIIMM, MPOSBICHUS TPAXKIAHCKO-
NaTPUOTUUYECKON MO3UIMH, COTPYAHUYECTBA, IPUHATHS PELICHUN B CTaHIApTHOU U
HECTaHJIaPTHOM CUTYyalUsAX, IPOEKTUPOBAHUs, IPOBEACHUS (PU3NUECKUX U3MEPEHUI,
3¢ ($eKTUBHOTO U 0€30MaCHOTO MCIOIb30BaHUS Pa3IMUHBIX TEXHUUECKUX YCTPOUCTB,
COOJIIO/IEHUsT TPaBUJI OXpaHbl TpyAa Npu paboTte ¢ (U3HUECKUMHU TpudopamMu u
000py1I0BaHUEM.

Oco0eHHOCTh (OPMHUPOBAHUSI COBOKYITHOCTH 3a/ad WU3y4YeHUs (UBHKU IS
CUCTEMbl  CpeAHEro  mnpoecCHOHANBbHOrO  00pa3oBaHUS  3aKilOYaeTcs B
HEOOXOMMOCTH pealln3aluy NpopeCcCHOHATbHON HAIIPaBIEHHOCTH pelIaeMbIX 334,
yuéta 0coOeHHOCTEH Chephl eITeTbHOCTH OyAYIIUX CIICIIMAIUCTOB.

B pe3ynbrate 0CBOCHUS TUCHUILIMHBI 00yUYarOIIUiCs TOKEH 3HATh!

e CMBICT TOHATHH: (U3NYECKOEe SBICHHE, THUIIOTE3a, 3aKOH, Teopus,
BEIIECTBO, B3aUMO/ICHCTBUE, JIEKTPOMAarHUTHOE 10JI€, BOJIHA, ()OTOH, aTOM, aTOMHOE
PO, HOHU3UPYIOIINE U3TYICHHS

e CMBbICT (PU3UYECKUX BETMYUH: CKOPOCTh, yCKOPEHHE, Macca, CUjla, UMITYJIbC,
paboTa, MexaHWYecKasi SHEPTHUsl, BHYTPEHHSST JHEPrusi, abCONIOTHAST TeMIepaTypa,
CpenHssi KWHETHUYeCKas »JHEepPrusl 4YacTHWIl BEUIECTBA, KOJWYECTBO TEIUIOTHI,
DJIEMEHTAPHBIN DJIEKTPUYECKUN 3apsL;

e CMbICT (PU3NYECKUX 3aKOHOB KJIACCHMUECKOH MEXaHHUKH, BCEMHPHOTO
TATOTEHUS, COXPAHEHHUS DHEPTUH, UMITyJbCa U  DOJCKTPUUECKOTO  3apsna,
TEPMOJIUHAMUKH, JIEKTPOMArHUTHOW UHAYKIUHU, HOoTOIPPekTa;

e BKJAJ POCCHMCKMX U 3apyOCKHBIX YyUY€HBIX, OKa3aBIIMX HaWOObIIee
BJIMSTHUE HA Pa3BUTUE (PU3UKH;

B pe3ynbpTaTe 0OCBOCHHS TUCHUIUIMHBI 00YYaIOIINICS JOIKEH YMETh:
e TPOBOJAUTH HAOJIOJEHUS, INIAHUPOBATh U BBINOJIHATH SKCIIEPUMEHTHI,



* BBIJIBUTaTh TUIIOTE3BI U CTPOUTH MOJICTIH,

e MPUMEHATH TMIOJyYCHHblE 3HaHUA 1O (Qu3uke 11 OOBACHEHUS
pa3HO00Opa3HBIX (PU3NUECKUX SBJICHUN U CBOWCTB BEIIECTB;

e TIPAaKTHYECKU UCTIOIB30BaTh GU3NUCCKUE 3HAHUS;

* OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MHGPOpMAITUH;

* HCMONB30BaTh MNPUOOPETEHHBIE 3HAHUS M YMEHHS ISl pEIICHUS
NPaKTUYECKUX 3a/Jad [OBCEJHEBHOM JKWM3HHM, oOOecredeHus: Oe30MacHOCTH
COOCTBEHHOW  KHM3HH, pPAaIlMOHAJIBHOTO  IPUPOJOMOIH30BAHUS M OXpaHbl
OKPYKaIOIIEN CPEIBL.

e OIKCHIBaTh M OOBICHITh (PU3NICCKUE SBJICHHS M CBOWCTBA TEN: CBOWCTBA
ra3oB, OKHAKOCTEH W  TBEPABIX  TEN;, JJIEKTPOMATHUTHYIO  HHIYKIIHIO,
pacipocTpaHeHUE IEKTPOMATHUTHBIX BOJIH; BOJIHOBBIC CBOWCTBA CBETA; U3ITyUCHUE
¥ TIOTJIOIICHUE CBETa aToMOM; (PoTo3PPeKT;

e OTJHMYATh THIOTE3bI OT HAYYHBIX TEOPHUH;

 JIeTIaTh BHIBOJBI HA OCHOBE SKCIIEPUMEHTAIBHBIX JAHHBIX;

* TPUBOAHUTH MPHUMEPHI, TOKA3BIBAIOIINE, YTO HAOIIONCHUS U HKCIIEPUMEHT
SBIISIIOTCS OCHOBOW JUIsl BBIIIBMKEHUSI TMIIOTE3 U TEOPUM, MO3BOJISIIOT IPOBEPUTH
UCTUHHOCTh TEOPETHUECKUX BBIBOJIOB; (u3mueckas Teopus AT BO3MOXKHOCTD
OOBSICHATh U3BECTHBIC SIBJICHMSI IMPUPOJBI U Hay4yHbIE (DAKTHI, IPEICKA3bIBaTh €IIE
HEU3BECTHBIC SBIICHUS;

* TMPUBOAUTH NPUMEPHI MPAKTUUECKOTO UCIOIb30BAaHUS (PU3NUECKUX 3HAHUM:
3aKOHOB MEXaHHUKH, TEPMOAMHAMUKH U SIEKTPOAMHAMUKH B SHEPTETUKE; PA3TUIHBIX
BUJIOB JIEKTPOMArHUTHBIX M3IYYCHUHN JJISL pa3BUTHUS PAIUO U TEICKOMMYHUKAIIHUA,
KBAHTOBOM (PM3UKHU B CO3aHUU SJEPHOMN SHEPreTUKY, JIa3€pOB;

e BOCIPUHMMAaThb M Ha OCHOBE IIOJYYEHHBIX 3HAHUH CAMOCTOSITEIBLHO
OIlCHUBAaTh HH(OpMamuio, cojepxkamryrocs B coobmenusx CMU, HaTepHeTe,
HAYYHO-TIOMYJISIPHBIX CTAThsIX.

e TIPUMEHSATH MOJyUYEHHBIC 3HAHUSA I pelIeHusT (PU3MUECKUX 3a/1a4;

e ONpEAeNsSITh XapakTep (U3MYECKOro mpolecca Mo rpaduky, Tadiwuile,
bopmyme*;

e U3MEPATH A GUNUECKUX BEIWYHNH, IPEACTABIISS PE3yIbTaThl H3MEPEHUH
C YYETOM HX ITOTPELIHOCTEMN.

12.2. Tlnanupyemble pe3ylnbTaThl OCBOCHHS  00II€0O0pa3oBaTEIbHON
nucuuIuInHbl B cooTBeTCTBUU ¢ PI'OC CIIO u Ha ocaose ®I'OC CO00

Oco0oe 3HaueHue aguciuIuinHa uMmeet npu popmupoBanuu u pazsutuu OK u 1K



Kox u HaumenoBanue
(hopMHUpPYEMBIX KOMIICTCHITUI

[1nanupyemble pe3yabTaThl OCBOSHUS TUCHUTIIHHbI

00mmme

JlucuunnuHapHbie

OK 01. Beibupats criocoObt
pelieHus 3a1a4
npoeCCUOHATIBHOM I TETLHOCTH
MPUMEHHUTEIHHO K PA3TMYHBIM
KOHTEKCTaM

TpynoBoe BocniuTanue:

- TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTU
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTH K aKTHBHOM JCSITEIILHOCTH
TEXHOJIOTHYECKON U COLMAIBHON HapaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TIIAHHUPOBATH U
CaMOCTOSITEJILHO BBIMIOJIHATH TaKYIO I€ATEIBHOCTD;

- HHTEpeC K pa3inyHbIM cepam mpodeccHoHaTbHON
JCSATEILHOCTH,

OBnazieHne yHUBEPCATBHBIMH YU4E€OHBIMH
MMO3HABATEIBHBIMU JICHCTBUSAMMU:

a) 0a30BBIC JTIOTUYCCKHE JCHCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATh
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

-yCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WU
OCHOBAHWUS JIJIsI CPABHECHHUS, KIIACCU(PUKALINN 1
0000IIEeHHS;

- OIIPEJIENISATH [IEJN IeATEITbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTBH KOPPEKTHUBEI B JICATEIIHHOCTH, OIICHUBAThH
COOTBETCTBHUE PE3YNILTATOB IIENISIM, OLICHUBATh PUCKU
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH
KU3HEHHBIX TIPOOIEM

0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIaJIETh HaBBIKAMH yUeOHO-HCCIIEIOBATEIHCKON 1
MIPOEKTHOM 1eATeIHbHOCTH, HABBIKAMU Pa3peIIeHUs
npo0iem;

- BBISIBIISITH IPUYUHHO-CIIE/ICTBEHHBIC CBS3H U
aKTyaJIM3UPOBATh 3a/1a49y, BBIIBUTATh THITOTE3Y €€
pelieHus,

- HaXOJIUTh ApTYMEHTBI JUIS JOKA3aTEeIbCTBA CBOMX
YTBEPKJICHHH, 3a71aBaTh TapaMeTPbl U KPUTEPUH
pEIICHUS;

Hmetsb nmpeacTaBiaeHue o pojiiu U MECTU (PU3UKHU U
ACTPOHOMUU B COBPEMEHHOM HAy4YHOM KapTUHE MUpPa, O
cucteMoobpa3ymomeil poiau UMK B pa3BUTUU
€CTECTBEHHBIX HAYK, TCXHUKH U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaZIe POCCUMCKUX U 3apyOeKHBIX
yu€HBIX-(DU3UKOB B Pa3BUTHE HAYKH;

- MIOHUMaHue (PU3NYeCcKO CYIHOCTH HAOII01aeMbIX
SABJICHUM MUKPOMHUPA, MAKPOMHpPA U MEramMHpa;

- IOHUMaHUE POJIM ACTPOHOMUU B IIPAKTHUECKOMN
JIEATEIILHOCTH Y€JIOBEKA U JalbHEHIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHUH, O POJIH (PU3HUKU B (POPMUPOBAHUU
Kpyrozopa u pyHKIIMOHAIBHON IPaMOTHOCTH YEJIOBEKA
JUIsl pEIICHUS TPAKTUYECKUX 3aad.

YMeTh pemaTh pacyETHBIE 33141 C SIBHO 3aIaHHOU
bu3nueckoil MosieNnbIo, UCONb3Ys GU3NUYECKHE 3aKOHBI U
IIPUHLUIIBI; HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4u
BBIOMPATh (PU3UYECKYIO MOJIENb,

- BBIICINIATH (PU3HUECKHUE BEIUUUHBI U (POPMYIIHI,
HE00XO0/AUMBIE IS €€ pelIeHus,

- IPOBOAUTH PACYETHI U OLIEHUBATh PEAJIBbHOCTh
MOJIyYEHHOT'0 3HaYeHUs (PU3NYECKON BETMUMHBIL; pelaTh
KA4eCTBEHHBIC 3a/1a4¥, BBICTPAUBAs JIOTUYECKU
HEIIPOTUBOPEUYUBYIO LIENIOYKY PACCYXKICHUM C OITIOPON Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE
SBJICHUS;

- BJIaZIETh OCHOBOIIOJIAralOIMMH (PU3NUYECKUMHU
MOHATHSIMH U BETUUYNHAMU, XapaKTEPU3YIOLIUIMHU
¢buznyeckue nporecchl (CBsI3aHHBIMU ¢ MEXAaHUYECKUM
JBUKEHHUEM, B3aUMOJCHCTBUEM TeJl, MEXaHUYECKUMU
KoJ1e0aHUSMU U BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOECHMEM BEILIECTBA, TEIUIOBBIMU IIPOLIECCAMU;
ANEKTPUYECKUM U MarHUTHBIM MOJISIMH, YJIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMU KOJICOaHUSMH U BOJTHAMU;
ONTUYECKUMU SIBJICHUSIMH; KBAHTOBBIMU SIBJICHUSIMH,
CTPOECHHEM aTOMa U aTOMHOTO S1/Ipa, PaJHOaKTUBHOCTBIO);
- BJIaZICTh OCHOBOIIOJIATAIOIIMMH aCTPOHOMHYECKUMU

7/




- aHAJIM3UPOBATH MOJYUYCHHBIC B X0OJIC PEIICHUS 3a/1a91
Pe3yJIbTaThl, KPUTHYECKH OI[CHUBATh MX JOCTOBEPHOCTb,
HpOFHO3I/IpOBaTB N3MCHCHHUEC B HOBBIX yCJIOBI/ISIX;

- YMETh MEPEHOCHUTD 3HAHUS B ITO3HABATEIIBHYIO U
MPAKTUYCCKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- YMETh HHTCTPHPOBATh 3HAHMS U3 Pa3HBIX
MPEIMETHBIX 00IacTei;

- BBIJIBUTATh HOBBIC UJCH, ITPeIIaraTh OPUTHHAIbHBIC
MOJXOJBI U PELICHUS;

- CIIOCOOHOCTH MX MCITOIL30BaHMs B ITO3HABATEILHON U
COLIMAJIBHOM ITPAKTHKE.

MOHITHUSIMH, MTO3BOJISIOIIMMYU XapaKTepPHU30BaTh MPOIIECCHI,
MIPOUCXOJSIINE Ha 3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B
MEXKTaTaKTHIEeCKON Cpefie; NBIKeHNE HEOECHBIX Tell,
SBOIIONHIO 3BE31T M BeenmenHoii;

- BJIQJIETh 3aKOHOMEPHOCTAMH, 3aKOHAMHU U TEOPUSIMHU
(3akoH BcemmpHoro Tsarotenus, |, |1 u Il 3axoHsI
HrroToHa, 3aK0H COXpaHEHUsI MEXaHUYECKOM YHEPruH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIUI CYIEPIIO3ULIUN
CWJI, TIPUHIIUAII PABHOIIPABHOCTH WHEPIIUATBHBIX CHCTEM
0TCcu€Ta; MOJIEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, FA30BbIC 3aKOHBI, IEPBBIM 3aKOH
TEPMOJUHAMUKH; 3aKOH COXPAHEHUS ANEKTPUYECKOTO
3apsna, 3akoH Kynona, 3akoH Oma Juist ydacTka Leny,
3akoH OMa /7151 TOJTHOM ANEKTPUUYECKOM 11eTH, 3aKOH
Jxoyns - JIeHna, 3aK0H 3J1€KTPOMarHUTHOW MHTYKIIHMH,
3aKOH COXPaHEHUS SHEPTUH, 3aKOH MPSMOIUHEHHOTO
pacnpocTpaHEeHHUs] CBETa, 3aKOH OTPa)KEHUs CBETA, 3aKOH
MPEIOMIICHUS CBETA; 3aKOH COXPaHEHUS YHEPTHH, 3aKOH
COXpaHEHUS UMITYJIbCa, 3aKOH COXPAHCHUS
ANEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHUsI MaCCOBOIO
YHCIIa, MOCTyNaThl bopa, 3aK0H paanoakTHBHOTO
pacmaja); yBepeHHOE UCTIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEHN TpH aHaIn3e QU3UIECKUX SIBJICHUN U
ITPOLIECCOB.

OK 02. Ucmosib30Bath
COBpPEMEHHBIE

CpeJICTBA TIOMCKA, aHATH3a
UHTEpIpeTauu HHGOpMaIUK 1
I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTUHN OJIA
BBITOJIHEHUS 32144
poeCCHOHAIBHON JEATENHHOCTH

Hayunoe noznanue:

- chopMHpPOBAaHHOCTH MUPOBO33pPEHUS,

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA

HAyKH 1 OOIIECTBEHHOM MPAKTUKH, OCHOBAaHHOTO Ha

Jajiore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO

MeCTa B ITOJIMKYJIbTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOUM M YU TATEIbCKOMN
KYJIbTYPbI KaK CPEACTBA B3AUMOACHCTBUS MEXKY JIFOJAbMU U
MO3HAHUS MUPA;

- OCO3HAHHE LIEHHOCTU HAYYHOM JEATEIbHOCTH,
TOTOBHOCTB OCYIIECTBIISATh IPOCKTHYIO U
HCCIIEIOBATENIBCKYIO IEATEIbHOCTh MHANBUIYAIbHO U B
rpymre,

- OBJIQJICHHE YHUBEPCAIBHBIMHI YY€OHBIMU

YMeTh yUUTHIBAaTh TPAHUIIBI IPUMEHEHNS N3YYEHHBIX
(bu3NIEeCKUX MOJETIeH:

MaTepuaabHas TOYKa, MHEpIHaJIbHAs CUCTEMA OTCUETa,
UJCANBHBIN ra3; MOJEIN CTPOCHHUS ra30B, JKUJKOCTENH U
TBEPABIX T€J, TOUCUHBIN SJIEKTPUUECKUM 3aps, siaepHas
MOJIETb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO si/ipa Ipu
penieHnn GU3NYECKUX 3a1a4.




MI03HABATEIbHBIMU JEHCTBUSAMMU

B) pabota ¢ uHpopMaIuei:

- BJIaZICTh HAaBBIKAMU TOJTYYECHUSI HHPOPMALIUH U3
HCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh
IIOMCK, aHAJIN3, CUCTEMATU3ALINI0 U UHTEPIIPETALIHUIO
nHGOpMaLUU Pa3IMYHbIX BUJOB U (GOPM IIpEJICTABICHMUS;

- CO3[aBaTh TEKCTHI B Pa3IMUHBIX (popMaTax ¢ yuéTom
Ha3zHauyeHUs MHQOpMAIMY U 1IeJIeBON ayAUTOPUH, BEIOUpast
ONITUMAJIEHYIO (POPMY IIPEICTABICHUS U BU3yaIH3alllu;

- OLICHUBATh JIOCTOBEPHOCTb, JISTHTUMHOCTh HH(OpMAaLIUY,
€€ COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3THUYECKUM HOpMam
- HCIIOJIb30BaTh CPEJCTBA HH(OPMAILIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOIMH B PEIIEHNH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3allMOHHBIX 3334 C
coOIt0/IeHIEeM TPeOOBaHHUI SPrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, peCypcocOepeKeH sl, IPaBOBBIX U
STHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIaJICTh HAaBBIKAMU PACIIO3HABAHUS U 3aLIUTHI
nHpopManuy, THPOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OK 03. IInanupoBats
peaTn30BhIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U TMYHOCTHOE
pa3BUTHE, TPEANPHHIMATEIHCKYIO
NeSITebHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS MO
(uHAHCOBON TPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX CUTYalLUsIX

I[}IXOBHO-HpaBCTBeHHOFO BOCIIUTAHUSA:

- chopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
3THYCCKOI'O ITIOBCACHU A,
- CIIOCOOHOCTD OLIEHUBATh CUTYALIUIO U TPUHUMATh
OCO3HAHHBIC PCUHICHUA, OPUCHTUPYACH HA MOPAJIbHO-
HpaBCTBeHHHG HOpMLI U OIE€HHOCTH,

- OCO3HAaHHUEC JIMYHOT'O BKJIaAa B TIOCTPOCHHUC YCTOIZHHBOFO

Oynyuiero;

- OTBCTCTBCHHOC OTHOIICHHUEC K CBOUM POAUTCIIAM U (I/IJ'II/I)

APYTruM 4JI€HaM CEMbH, CO3aHUI0 CEMBbU Ha OCHOBEC
OCO3HAHHOT'O MPUHATHA HGHHOCTCﬁ CEMEMHOM KU3HU B
COOTBCTCTBHH C TpaAULIUAMU HAPOAOB POCCI/II/I;

OBraneHne yHUBEPCAIBHBIMH PErYISITHBHBIMU
JEACTBUSAMMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITEITLHO OCYIIECTRIISATH TO3HABATEIHHYIO
JeSITeNIbHOCTb, BBISIBIISTH MPOOJIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 33/1aUl B 00pa30BaTEIIbHON
JESITEIbHOCTH U KU3HEHHBIX CUTYAIHIX;

YMeTb BaJleTh OCHOBHBIMU METO/IaMU Hay4YHOTO
MIO3HAHUS, HCTIOJB3YEMbIMH B (PU3HKE:

- IPOBOJIUTH MPSIMbIE U KOCBEHHbIE U3MEPEHHUS
($u3NYECKUX BEJIMYMH, BEIOUpAs ONTUMANIbHBIN C1I0c00
U3MEPEHUs U UCTOJIb3Yysl U3BECTHBIE METO/IbI OLIEHKU
MTOTPELIHOCTEN U3MEPEHUH,

- IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH C MCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHIH,

- OOBSICHATD MOTyYEHHBIE PE3YIIbTAThI, HCIIOB3YS
(du3nvecKre TeOprH, 3aKOHBI U TIOHSTHS, U JIeIaTh
BBIBOJIbI;

- co001aTh MpaBuia 0e30MacHOro TpyAa Mpu
MIPOBEICHUH UCCIIEOBAaHUH B paMKax y4eOHOTro
AKCIIEPUMEHTAa U y4eOHO-HMCCIeA0BATEIbCKOM
JeSITETLHOCTH C HCHOJIb30BaHUEM LU(POBBIX
M3MEPUTENBHBIX YCTPOUCTB U TaOOPaTOPHOTO
00opymoBaHus;

3HaTh MpaBUIa 3anucH HU3HIECKUX GOpMYIT penbedHO-

TOYEYHOU cucTeMbl o0o3HaueHuii JI. bpaiins (s cienbix
S




- CaMOCTOSITEJILHO COCTABJIATH IIAH PELICHUS
po0JIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTCHUH;

- JaBaTh OLEHKY HOBBIM CHUTYyalUsIM;

CIOCOOCTBOBATh (POPMUPOBAHUIO H MTPOSBICHUIO
LIMPOKOM 3PYIUIMHU B Pa3HBIX 00JIACTSIX 3HAHUMH, IOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBII YPOBEHbD;

0) CaMOKOHTPOJIb:

UCIOJIb30BATh MPUEMBI peIIeKCUHN AJISl OLIEHKU CUTYaIUH,
BbIOOpA BEPHOI'O PELICHHUS;

-YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH
pELIEHNs 110 UX CHUKEHUIO;

B) SMOLMOHAJIbHBIM UHTEIIEKT, IPEAIO0araomui
C(OPMHUPOBAHHOCTH:!

- BHyTPEHHEHW MOTUBALIMH, BKIIOYAIOIIEH CTPEMIICHUE K
JOCTUKEHUIO LIEJIN U YCIEXY, ONTUMU3M, HHULIMATUBHOCTD,
YMEHHUE JEHUCTBOBATh, UCXOsl U3 CBOMX BO3MOKHOCTEH;

- 3MIIATHH, BKIIOYaOLIeH ciocOOHOCTh TOHUMATh
SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATh €TI0 IPU
OCYILECTBICHUH KOMMYHHUKAIIUH, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKNUBAHMIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAOILINX CIIOCOOHOCTb
BBICTPAauBaTh OTHOIIECHUS C IPYTUMHU JIFOJIbMHU, 3a00TUThCH,
IPOSIBJISITh UHTEPEC U pa3periaTb KOH(QIHUKTBI.

1 c1ab0BUIAIINX O0YJAFOIITUXCS).

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATH M PadOTATh B
KOJUIEKTUBE U KOMaH/IE

- ['oToBHOCTB 1 CLIOCOOHOCTH K 0OOpPa30BaHUIO U

CaMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH U
CaMOOIIPEIEIICHUIO;

- OBJIaJICHUE HAaBBIKAaMH Y4eOHO-HCCIIe10BaTEIbCKOH,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

-OBJIa/ICHUE YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JNEUCTBUSAMM:

0) COBMECTHas AEATEIbHOCTD:

- IOHUMAaTh U UCIOJIb30BATh IPEUMYIIECTBA KOMAaHIHON U
WH/IMBUYaJIbHOU paboTHI;

- IPUHAMATH LIEJIA COBMECTHOM JESATENBHOCTH,
OpPraHU30BbIBATH U KOOPAUHUPOBATH EHUCTBHUS 110 €€
JIOCTUKEHHIO: COCTABJIATH IJIaH JIEUCTBUM, pacIpeesiTh
POJH ¢ Y4ETOM MHEHUI YYaCTHUKOB OOCYX/IaTh PE3yJIbTaThl

YMeTp paboTath B IpyMIie ¢ BINOIHEHHEM

Pa3IMYHBIX COLMAIBHBIX POJIeH, IUIaHUPOBATh PaboTy
IpYyMNIbl, PAIMOHATIBHO paclpeessiTh AesITeIbHOCTD B

HECTaHJIapPTHBIX CUTYallUsX, aIeKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYaCTHUKOB IPYIIIBI B PEILICHUE
paccMaTpuBaeMoi MpoOIeMBI.
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COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B YCIOBHSIX
pEATbHOTO, BUPTYAILHOTO 1 KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE TTOBEICHUE
B Pa3IMYHBIX CUTYAIUSIX, IPOSBISATH TBOPUECTBO U
BooOpakeHue, ObITh HHUITUATHBHBIM

- OBJIaJICHUE YHUBEPCAIbHBIMH PErYISITUBHBIMU
JCHCTBUSAMMU:

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIOICH ITPU
aHaJlu3e pe3yabTaTOB JIEATEIbHOCTH;

- MPU3HABAThH CBOC MPABO M MPABO JPYTHX JIFOJICH Ha
OLIMOKY; pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIUU
JPYTOro 4eIoBeKa.

OK 05. OcymiecTBIsATh YCTHYIO U
NUCbMEHHYIO KOMMYHHUKAIMIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢
yu€ToM ocoOeHHOCTeH
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o0mact 3cTeTHYECKOTO BOCTIUTAHMS:

- 3CTETHYECKOE OTHOLICHUE K MUPY, BKIIIOYAst 3CTETHKY
HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

- CIIOCOOHOCTH BOCTIPMHHMATH Pa3IMYHbIC BUIBI
HCKYCCTBA, TPAJIUIIMH U TBOPUECTBO CBOETO U JPYTUX
HapOJIOB, OIYIIATh YMOIMOHAIBHOE BO3/ICHCTBIE
HCKYCCTBA;

- yOeXXAEHHOCTh B 3HAUUMOCTH JIJIsl TUYHOCTH U
o0111ecTBa OTEYECTBEHHOTO U MUPOBOI'O UCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX TPAJAUIIUN U HAPOIHOTO
TBOPYECTBA;

TOTOBHOCTH K CAMOBBIPA)KEHHUIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMJICHHE TPOSIBIIATh Ka4eCTBa TBOPUYECKON
JMYHOCTH;

OBnazieHne yHHMBEpCAIbHBIMHU
JNEUCTBUSAMM:

a) obmeHue:

- OCYIIECTBIISITh KOMMYHHKAIIUU BO BCEX Cepax KU3HM,
pacrio3HaBaTh HeBepOaJlbHbIE CPEACTBA OOIIEHUS, TOHUMATh

3HAa4YCHUE COIMAITLHBIX 3HAKOB, PACIIO3HABATH MPEIMTOCHUTKA

KOH(IIMKTHBIX CUTYaIli U CMTr4aTh KOH(IUKTHL;

- - Pa3BEpHYTO U JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHUS

C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB.

KOMMYHHKATHBHBIMUA

YMeTpb pacrio3HaBarh (PU3NYECKHE SBICHUS
(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3YyYEHHBIX
3aKOHOB:

- paBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOIMHEIHOE
JIBIDKEHUE,

- cBOOOTHOE TIa/IEHUE TeJ, JABIKEHHE MO0 OKPY>KHOCTH,
MHEpIHs, B3aUMOJIeHCTBHE Tell, KojeOaTeIbHOE IBUKEHHUE,
[PE30HAHC, BOJIHOBOE JIBHKCHHE;

- mubdy3us, OpoOyHOBCKOE TBUKEHUE, CTPOCHUE
PKUJKOCTEN U TBEPIBIX TEJ, U3MEHEHHE 00bEMA Tell IPU
HarpeBaHUU (OXJIAXICHUN),

- TETUIOBOE paBHOBECHE, HCIIAPEHUE, KOHICHCAIIHS,
MJIaBJICHUE, KPUCTAIUTM3AIINS, KUTICHHE, BIaXKHOCTh
BO3/1yXa, CBSI3b CPEHEN KMHETUYECKOW SHEPTUH TEILNIOBOTO
TIBIDKEHUS] MOJIEKYIT ¢ aOCOIIOTHOM TeMIepaTypoH,
MOBBIIIICHUE TABJICHUS Ta3a IPU ero HarpeBaHUU B
3aKpBITOM COCY/I€, CBSI3b MEX/1Y ITapaMeTpaMu COCTOSHUS
ra3a B M30MpOIleccax;

- QIIEKTpU3ALMs TEJl, B3aUMOJIeHCTBUE 3aps/IOB,
HarpeBaHNe TPOBOJHUKA C TOKOM, B3aMMO/ICHCTBHE
MarHuTOB, DJIEKTPOMArHUTHASI HHYKITHS, TEHCTBUE
MarHMUTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM U JIBIKYILIUNCS

Bapsi;
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- KoJIeOaHMsI ¥ BOJIHBI, IPSIMOJIMHEHHOE
[pacIpocTpaHeHNE CBETa, OTPaKEHHUE, IPEIOMIICHHUE,
uHTephepeHIys, TU(PaKIUsI 1 NOISPU3ALUS CBETA,
TMCIICPCHS CBETA,;

- (poroanexTpuueckuii 3¢ ¢eKT, CBETOBOE AaBIICHNUE,
BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTPa aToMa BOAOPO/a,
€CTECTBEHHAsl M HCKYCCTBEHHAsI PAJHOAKTHBHOCTb.

OK 07. CopeticTBOBaThH
COXpaHEHUIO

OKpY>Karolleu Cpeibl,
pecypcocOepexeHHI0, MPUMEHSITh
3HaHUA 00 H3MCHCHUHU KJIMMaTa,
MIPUHITUIIEI OEPEKITMBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JICUCTBOBATh B YPE3BBbIUAMHBIX
CUTYaIUsIX

DKOJIOrM4€CKOI0 BOCIIUTAHHUSA:

- (hopMupoOBaHME FKOJIOTUUECKOM KyJIbTYphl, IOHUMaHHE
BIIMSHUS COLIMAIIBHO-DKOHOMMYECKUX IPOLECCOB Ha
COCTOSIHME NIPUPOJHON U COLMAIBHOM Cpebl, OCO3HAHUE
r7100aTBHOTO XapaKTepa KOJOTHUECKUX TPoOIeM;

- IJIJAHUPOBAHHUE U OCYLIECTBIICHUE ICHCTBUN B
OKpPY’KaIoIlleH Cpesie Ha OCHOBE 3HAHUA LENeH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTMBHOE HEMPUATHE IEUCTBUIA, IPUHOCSIINX BPE
OKpYKaloIlel cpele;

- YMEHHE NIPOTHO3UPOBATH HEOIATONPUSITHBIE
9KOJIOTUYECKHE MTOCIIEACTBUS IPEANPUHAMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

- pacCLIMpPEHME OIBITA JAESATEIBHOCTH SKOJIOTUYECKON
HaNpaBJICHHOCTU Ha OCHOBE 3HAHUU MO (H3UKE.

YMmern MNPUMCHATH NOJTYUYCHHBIC 3HAHUA IJIA
OOBSCHEHHUS YCIIOBUH MPOTEKaHUS (PU3UIECKUX
SIBJICHUM B Npupoac U IJisd NPUHATUA MIPAKTUUCCKHUX
pELICHUIl B TOBCETHEBHOM KHU3HU JUI 00eCIICUCHHS
0€301acHOCTH IIPH 0OpaIEHUH ¢ OBITOBBIMU
npudOpaMH U TEXHUYECKHMHU YCTPOHCTBAMH,
COXpaHEHHUsI 3I0POBbsI U COOJTIOJICHUSI HOPM
IKOJIOTMYECKOT0 MOBEICHHS B OKPYXKAIOLIEH cpere;
IIOHHUMaHUuEC HGO6XOI[I/IMOCTI/I IMPUMCHCHU A IIOCTI/DKCHI/Iﬁ
(U3UKH U TEXHOJIOTHHU JUTS PAlIOHAIBHOTO
MIPUPOJIOTIOITH30BAHHUS.

[1K 1.2 BoinoaHsTs paboThl 10
YCTPOMCTBY HAJIMBHBIX M1OJIOB U
OCHOBaHUH MOJ MOJIbI

[TpakTHyeckoe mpuUMeHEHHe:
- IEMOHCTpAIIVs HABBIKOB BBITIOJTHEHUS OATOTOBUTEIbHBIX
paloT Mo opranuzanuu padouero Mecra rnpu ycTponcTBe
HaJIMBHBIX I10JIOB U OCHOBAHMI MO/ MOJIbI

YMeTh MpOBOJIUTH MOATOTOBUTENBHBIE PAOOTHI IO
OpraHu3aIy padovero MecTa Mpu MOHTAXeE U OTEIKE
KapKaCcHO-OOIIMBHBIX KOHCTPYKITUH;

- IPUMEHSTH JIEKTPUPUIMPOBAHHOE, PYYHOE
000py/IOBaHNE M MHCTPYMEHTHI JIUIsl MOHTa)Ka U OTJEIKU
KapKaCHO-OOIIMBHBIX KOHCTPYKLINA;

- HCTI0JIb30BATh PA3JIMUHbIE MaTepUalbl ISl yCTPONCTBA
KapKacHO-OOIIMBHBIX KOHCTPYKLINH;

- OIICHUBATh 0€30MaCHOCTh YCJIOBHI TPYJa B COOTBETCTBHH
C CaHI/ITapHO-FI/IFI/IeHI/ILIGCKI/IMI/I HOpMaTI/IBaMI/I;

- coOmo1aTh TPEOOBaHMS OXPaHbI TPYa IPU HAXOKICHUH
Ha CTPOUTEJIbHOM IIIOIIA/IKE;

- coOmoaTh TpeboBaHUs OE30MACHOCTH, B TOM YHUCIIE
MO’KapHO 0€30MaCHOCTH, AIEKTPOOE30IMACHOCTH MIPU
BEJICHUU PabOT MO MOHTAXY M OTJENKE KapKacHO-

OOIIMBHBIX KOHCTPYKITH.

1Z




[1IK 2.1. BeimonHATh
HOJIrOTOBUTEINILHBIE pa0OTHI TIPU
MPOU3BOJICTBE OOJIUIIOBOYHBIX,
MO3aMYHbIX U JICKOPATUBHBIX paboT

[IpakTueckoe NMpUMEHEHHE:
- IEMOHCTpAIIHS HABBIKOB BBITIOJTHEHUS OATOTOBUTEIbHBIX
paboT mpu opranuzanuy pabouero Mecra rnpH Mporu3BOICTBE
0OJIMIIOBOYHBIX, MO3AaUYHBIX U JEKOPATUBHBIX PA0OT.

YMeTb MPOBOIUTH MTOATOTOBHTEIBHBIC PA0OTHI IO
OopraHu3anu pabouero MecTa MpH MPOBEACHUN
0OJTMIIOBOYHBIX, MO3AaUYHBIX U JCKOPATUBHBIX padOT;

- IPUMEHSTH JICKTPUPUIIMPOBAHHOE, PYYHOE
000pyIOBaHUE ¥ HHCTPYMEHTBI IIPH MPOBEICHUN
OOJIMIIOBOYHBIX, MO3aWYHBIX U IEKOPATHBHBIX PadOT;

- MCIIOJIB30BATh Pa3IMYHbIC MAaTEPHUAIIBI IIPH MMPOBEICHUN
0OJIMIIOBOYHBIX, MO3aUYHBIX U IEKOPATHBHBIX PadOT
[PA3TUYHBIME CIIOCO0AMU;

- OIICHUBAaTh 0€30MTaCHOCTh YCIIOBUI TPy/a B COOTBETCTBUU
C CAHUTAPHO-THTUEHUICCKIMH HOPMATHBAMH;

- coOr01aTh TPEOOBAHMS OXPAHBI TPY/Ia TPU HAXOXKICHUU
Ha CTPOUTEIBHOM IIOLIAJIKE;

- coOmroaaTh TpeOoBaHUs 0€30MMaCHOCTH, B TOM YHCTIE
MO>KapHOM 0€30MaCHOCTH, PJIEKTPOOE30MaCHOCTH MPHU
0OJIMIIOBOYHBIX, MO3aWYHBIX U JIEKOPATHBHBIX PabOTax.
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2. CTpykTypa M cojep:kaHue 00111e00pa30BATEIbLHON JUCHUILIUHbBI

2.1 O6BEM TUCIUTIIMHBI M BUJIBI Y4eOHOH paboThI

Bun yuebHoli paboTsl

O0BEM B yacax

O01béM o0pa3oBaTeIbHON MPOrpaMMBbl TUCITHIJIMHBI 180

1. OcHOBHOE coiepiKkaHue 96
BT. 4

TEOpPETHYECKOE 00yUeHre 71

MPAKTUYECKHUE 3aHATH 21

KOHTPOJIBHBIC PaOOTHI 4

2. [IpodeccroHabHO-OPHEHTUPOBAHHOE COJICPIKAHUE 12
BT. 4..

TeopeTudyeckoe o0yueHue 56

11a00paTOPHBIE 3aHIATHS 16

KOHCYJbTaI[U1 6

[IpomexxyTouHast arrectamus (3K3aMeH) 6




2.2. TemaTU4eCcKui IUIaH U COAEpKaHNE TUCHUIUTHHBI «DHU3nuKa»

HanmenoBanue
[pa3/IeNIoB U TEM

Copnepxanue yueOHOro MaTepuana, 1abopaTopHble U MPaKTUYECKUe padoThI,
VHIUBUAYaJIbHBIN POEKT (€CIIU NPEAYCMOTPEHBI)

O0BEM yacoB

dopMupyemble
oO1ue u
npodeccuoHaIbHbIC
KOMIICTCHITHH

1

2

4

Beenenue.
Du3rka 1 METOBI
Hay4HOI'O IO3HAHUS

Conepkanue yueOHOTO MaTepuana:

Dusuka — (QyHIaMeHTanbHAs HayKa o Ipupojae. EcrecTBeHHO-HAayUHBIH METO/1 TO3HAHUS,
€ro BO3MOKHOCTH U I'PaHULBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUs B IIPOLIECCE
MO3HAHUS PUPoabl. MoaenupoBanue GU3NIECKUX SIBICHUH U mporieccoB. Ponb
DKCIIEPUMEHTA U TEOPUH B IIpOLiECcCe NO3HAHUS NpUposl. Dusndeckas BeINYMHA.
Dus3nueckue 3aKoHbl. [ paHUIIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB M TeopHil. [Tpunimm
cootBeTcTBUS. [loHATHE O PU3MUeckoil kapTuHe Mupa. [lorpemHocT! U3MepeHui
(pU3UYECKUX BETUYMH.

3nauenue guzuxu npu oceoenuu npogeccuti u cneyuanvrHocmeti CI10.

OK 03
OK 05

Paznen 1. Mexanuka

32

Tema 1.1
(OCHOBBI KHHEMATHUKH!

CopepxaHue yaeOHOro MaTepuana:

MexaHnueckoe IBUKEHUE U ero BUbpl. MaTtepuanbHas Touka. OTHOCUTEIbHOCTh
MeXaHUUYeCKOro aBrkeHus. Cucrema orcuera. [IpuHnun orHocurensHocTy ["anunes.
CniocoObl onucanus auxenus. Tpaektopus. [1yts. [lepememienue. PaBHomepHoe
PSIMOJIMHENHOE BHKeHNE. CKOPOCTh. MTHOBEHHAS U CPEHSASA CKOPOCTH. Y CKOPEHHE.
[ IpsimonHetHOE ABMXKEHUE C IIOCTOSIHHBIM YCKOpPEHHEM. JIBI>KEHUE C TTOCTOSIHHBIM
YCKOpPEHHEM CBOOOHOro najieHus. PaBHOMepHOE IBMKEHUE TOUKH MO OKPY’KHOCTH,
YTJI0Basi CKOPOCTb.

[lenTpocTpemuTenbHoe yckopenue. Knnemaruka abcositoTHO TBEPJIOTO Tea.

10

Pemenue 3amay ¢ mpodeccnoHaaIbHOM HAMPABICHHOCTHIO.

Tema 1.2
OCHOBBI JUMHAMHUKH

CopepxaHue yaeOHOro MaTepuana;

Cuna TSDKECTH M CHJ1a BCEMUPHOTO TSATOTEHUs. 3aKOH BCEMUPHOro TAroreHus. [leppas
KOCMHYECKasi CKOpPOCTh. JIBrkeHue 1iaHeT 1 Maiibix Tea ConHedHol cuctemsl. Bec.
Hesecomocts. Cunsl ynipyroctu. Cunsl TpeHus. [loctynarensHoe n BpalaTenbHOe
NIBIDKEHUE a0COIIOTHO TBEPOTO Tesa. MOMEHT CHJIbl OTHOCHUTENIBHO OCH BpateHus. [linedo
CUJIBL. Y CJIOBUSI PABHOBECUS TBEPAOIO TEIA.

OcHoBHas 3aa4ya AuHaMuku. Cuna. Macca. 3akonsl Mexanuku HerotoHa. CHiibl B pUpoze.

JlaGopaTopHble 3aHATHUS:
JlaGopaTopnas padota Nel «MccnenoBanue ABMKEHUS Tea MO ACHCTBUEM MTOCTOSTHHOM

CHJIBID).

OK 01 OK 02
OK 04 OK 05
OK 07

OK 01 OK 02

OK 04 OK 05

OK071IK 1.2
K 2.1
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JlaGopaTopnast pabota No2 «M3yueHne 0ocOOCHHOCTEH CHUITBI TPEHUSY.

Pemenue 3a1a4 ¢ npodeccrnoHalbHON HAPaBICHHOCTBIO.

Tema 1.3
3aKOHBI COXPAHEHUS B

CopepxaHue yueOHOro Marepuaa:

OK 01 OK 02

Mmnynbc Tena. IMnynbe cuiibl. 3aKOH COXpaHEHUs UMITYJIbCa. PeakTHBHOE IBUKEHHUE.

MEXaHHUKE

Mexanuueckas paboma u mownocms. Kunemuueckas suepeus. Illomenyuanonas snepeusi.
3akon coxpanenus mexanuyeckou sHepauy. Pabora CUIIbI TSIKECTH U CUIIbI YIIPYTOCTH.
KoHcepBaTuBHbIE CUIIbL. [Ipumenenue 3akono6 coxpanenus. YIcIiob30BaHNE 3aKOHOB
MEXaHUKH JIUIs1 0OBSCHEHNUS ABIKEHHSI HEOSCHBIX TEJ U JIJISl pa3BUTHSI KOCMHUECKUX
MCCIICIOBaHHM, TPAHULIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [Ipakmuueckoe
npumenenue Gusuieckux sSHaHUll 8 NOBCEOHEBHO HCU3HU OJis UCHONIb30BAHUSL NPOCHbIX
MeXanu3Mo8, UHCMPYMEHMO8, MPAHCNOPMHBIX CPeOCm8.

OK 04 OK 05
OK 07
MK 1.21K 2.1

Pemenue 3aga4d ¢ HpO(I)CCCHOHaHLHOﬁ HaIIpaBJICHHOCTBIO.

JlaGopaTopHblie 3aHSTHS:
JlaboparopHas pabota Ne3 «lI3ydeHne 3aKOHOB COXpaHEHHUS Ha MPUMeEpe yaapa IapoB U
OaJUINCTUYECKOI'0 MasiTHUKA.

KonTponbnas pabora Nel.

Pasnen 2. MonekynspHas pu3uka 1 TEpMOIMHAMUKA

26

Tema 2.1
(OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOW TEOpHH

CopepxaHue yaeOHOro MaTepuana;

(OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM Teopun. PazmMepsl u Macca MOJIEKYT U
aTOMOB. bpoyHOBcKOe ABMkeHHE. CHIIBI M DHEPTHSI MEXMOJIEKYIISIPHOTO B3aUMOIEHCTBUS.
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPABIX Tell. MneansHbiii ra3. /{aBienue rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKOM TeOpUH ra3oB. Temmneparypa u ee
n3MepeHue. TepMoauHaMuuecKas [IKana TeMieparypbl. AOCOIOTHBIN HyJlb TEMIIEPATyphI.
Temnepatypa 3Be31. CKOpOCTH ABM>KEHUS MOJIEKYI U UX U3MEDPEHUE. VYpasHeHue cocmoanus
uoeanvroz2o 2aza. zonpoueccsl U Ux rpaduku. I azosvie 3axonvl. Monsapnas 2azoeas
NOCMOSHHAA.

OK 01 OK 02
OK 04 OK 05
OK 07

MK 1.2 11K 2.1

JlaGopaTopHbIe 3aHSTHS:
JlaGopatopHnast pabota Ned. M3yueHne oTHOTO U3 U30MPOLIECCOB.

Tema 2.2
(OCHOBBI
TepPMOJAMHAMUKH

CopepxaHue yaeOHOro MaTepuana;

BHyTpeHHsIsT SHEPTUS CHCTeMbl. BHYTpEeHHSIsSI SHEpTUs UAeaIbHOTO raza. Paboma u menioma
Kax ¢hopmel nepedayu snepeuu. Tennoemxkocms. Yoenvras menioemxkocms. Konuuecmeo
meniomvl. Ypasnenue meniosozo oanauca. IllepBoe Hayano TeEpMOJIUHAMHUKU. ATHaOaTHBINA
nporiecc. Bropoe Hayano tepmMoauHaMuKu. [Ipunyun delicmeus meniogot MauluHbl.
Tennosvie osucamenu. KI1J] mennogozo osueamens. Xonoounvrvie mauwiunsi. OXpaHa
MPUPOJIBI.

Pemenue 3amau ¢ mpodeccuoHaaIbHOM HAMPaBJICHHOCTHIO.

OK 01 OK 02
OK 04 OK 05
OK 07

MK 1.2 11K 2.1
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Tema 2.3

ArperaTtHble COCTOSIHUS
BeIIecTBa U (Da3oBbIC
MepexoIbl

CopepxaHue yueOHOro MarepHana:

Vciapenue u KoHaeHcamus. HacblmeHHbIi map u ero cBOiCTBa. Abcontomuas u
OMHOCUMENbHASL 81ANCHOCMb 8030YXa. IIpubopul 0151 onpedenenus LaiCHOCmu 8030YXd.
Touka pocel. Kunenue. 3aBUCHMOCTb TEMIIEpaTypbl KUIIEHUS OT AaBieHus. Kputuueckoe
COCTOSTHUE BelllecTBa. XapaKTePUCTHKA KUJIKOTO COCTOSIHUS BellecTBa. [loBepXHOCTHBIN
CJIOW KUJKOCTHU.

DHEpTus MOBEPXHOCTHOTO ciosi. bivkuuil nopsinok. [logepxnocmuoe namsicerue.
Cmavueanue. feénenus na epanuye dcuokocmu ¢ meépovim menom. Kanuniapuuie senenus.
XapakTepucTuka TBEPAOro COCTOSTHUS BellecTBa. Kpucramueckue U aMmopgHBbIe Tena.
Yrpyrue cBoicTBa TBEpAbIX Tell. 3akoH ['yka. Mexanuueckue cBONCTBA TBEP/BIX TEJL.
[TnacTudeckas (ocrarounas) aedopmanus. Teniosoe pacuiuperue meeépovix mei u
brcuokocmett. Koaghgpuyuenm nunetinozo pacwupenus. Koagpgpuyuenm oovémmnoeo
pacwupenus. Yuém pacuupenus 6 mexuuxe. Ilnasnenue. Yoenonas menioma niasieHus.
Kpucrammu3zanus. Y paBHEHHE TETIOBOTO Oananca. /Ipakmuyeckoe npumeHeHue 6
1n06CeOHeBHOU JHCUSHU (DUUYECKUX 3HAHULL O CBOUCMBAX 2a308, HCUOKOCMeEl U MEEPObIX meil.

OK 01
OK 02
OK 04
OK 05
OK 07
MK 1.2 11K 2.1

Pemenue 3a1a4 ¢ npodeccHoOHAIBEHON HAPABICHHOCTHIO

JlaGopaTopHbIC 3aHATHS:
JlaGopaTopnast pabota N5 «OnpeneneHue BIaKHOCTA BO3IyXa.

Paznen 3. DnexkTpoauHaMuka

50

Tema 3.1
DIIEKTPUYECKOE TT0JIe

CopepxaHue yueOHOT0O MaTepHana:

DJIeKTpUUECKUE 3aps/Ibl. DIEMEHTAPHbBIN 2JEKTPUUECKUH 3apsl. 3aKoH coxpaHenus 3apsaoa.
3axon Kynona. Jnextpudeckas HOCTOsIHHAsL. DiekTpudeckoe noje. HampsikeHHOCTh
hriekTpuueckoro nois. [Ipunnun cynepnosunuu nonei. /1posoonuku 6 anekmpuieckom
noie.

/usnexmpuxu 6 snexkmpudeckom noiue. Ionsapuzayus ousnekmpukos. Pabora cun
hiekTpocTaruyeckoro nois. [lorenuuan. Pasnocmos nomenyuanog. Ces3w

MedHCOy HaNPANCEHHOCMbIO U PAZHOCIbIO NOMEHYUALO8 DNIEKMPULECKO20 NOJIAL.
Dnexmpoemxocmsb. Eounuyvt snekmpoemxocmu. Konoencamopwol. Coeounenue
KOHOeHcamopos 6 bamapero. IHepausl 3aparHCeHH020 KOHOeHCcamopd. JHEPTust
PIEKTPUYECKOT0 NoJsl. [Ipumenenue KonoeHcamopos.

OK 01 OK 02
OK 03 OK 04
OK 05 OK 07
MK 1.2 11K 2.1

IPemienue 3amad ¢ HpO(I)CCCHOH&J'ILHOfI HaIIpaBJICHHOCTBIO.

Ha6opaT0pHLIe 3aHATHUA:

JlaboparopHas pabota Ne6 «Onpenenenre aeKTpUIeckor EMKOCTH KOHIEHCATOPOBY.
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Tema 3.2
3aKOHBI IIOCTOSIHHOT'O
TOKa

CopnepxaHue yueOHOro MaTepHana:

Y cioBus, HeOOXOUMBbIE /1JI BOSHUKHOBEHUS U MOAIep KaHUA JeKTpudeckoro Toka. Cuna
moxa u niomuocms moka. 3akon Oma 014 yuacmka yenu. 3a8ucumMocms 31eKmpuiecko2o
conpomugnenus om mamepuana, OJUHbL U NI0UAO0U HONEPEUHO20 CeueHUs NPOBOOHUKA.
3asucumocms 31eKMpU4ecKo20 CONPOMUBLEHUS NPOBOOHUKO8 0N MeMNEPamypbl.
Temnepamyphuiii ko3gpguyuenm conpomusnenus. Ceepxnposooumocms. Paboma u
MowHOCMb nocmosinno2o moka. Tennosoe Oeilicmsue moka. 3akon [ocoyna — Jlenya.
Dnexmpoosudicyuias cuia ucmodnuxa moxa. 3axkon Oma 015 noaHou yenu. dnekmpudeckue
yenu. Ilapannenvhoe u nociedogamenvHoe coeourenue nposooOHUuKos. 3akonvl Kupxeogha
051 y3na. Coeounenue UCIMOYHUKOS JJIeKMPUYecKoll SHep2uu 8 bamapero.

OK 01 OK 02
OK 03 OK 04
OK 05 OK 07
MK 1.2 K 2.1

JlabGopaTopHble 3aHATHS:

JlaGopaTopnast padota Ne7 «3mepenune 3/1C u BHYTpEeHHETO CONPOTUBIICHUS] UICTOYHUKA
TOKa.

JlaboparopHast pabota Ne8 «lI3yueHune 3aKOHOB TOCIICIOBATEIIEHOTO U ITAPAILICIIEHOTO
COCTMHEHUI MPOBOTHUKOBY.

JlaGopaTopnast pabota Ne9 «MccnenoBanue 3aBUCUMOCTH MOIIHOCTH JIAaMIThl HAKJIMBAHUS
0T HaNPsDKEHUS Ha e€ 3aKUMax).

KonTponbHast padorta Ne2.

Tema 3.3
DIIEKTPUUECKHUI TOK B
[Pa3TMYHBIX Cpeliax

CopepxaHue yueOHOT0O MaTepHana:

DJIEKTPUIECKUN TOK B METaJIaX, B DJICKTPOJIUTAX, Ta3aX, B BAKyyMe. D1eKmpoau3. 3aKou
onexmponusa Papades. INEKTPOXUMUUECKUHN SKBUBAJICHT. Buovl 2a306vix paspsoos.
TepmoanekTponHas smuccus. [lnazma. Drnekmpuueckuti mok 6 nOIYNPOBOOHUKAX.
CoOcTBeHHas U MpUMECHas MPOBOJUMOCTH. P-N nepexon. Ilpumenenue nonynpogooHuxos.
[ lonynposoonuxogvie npubopbi.

OK 01 OK 02
OK 03 OK 04
OK 05 OK 07
MK 1.2 11K 2.1

Penienue 3agad ¢ HpO(l)CCCHOHaHLHOﬁ HaITpaBJICHHOCTBIO.

Tema 3.4
Mar»auTHoe I10J1e

Conepkanue ydeOHOro MaTepuarna:

BexTop MHAYKIIMM MarHuTHOrO nosist. HanpspkeHHOCTh MarHUTHOTO noJisl. JleficTBue
MAarHUTHOTO IOJIS Ha MIPSIMOJIMHEMHBIN ITPOBOJIHUK C TOKOM. B3anmopeiictBue TokoB. Cuia
Amnepa. Ilpumenenue cunvt Amnepa. MaruuTHbli oTok. PaboTta no nepemenieHnio
MIPOBOJIHUKA C TOKOM B MATHUTHOM ToJie. JIeiCTBHE MarHUTHOTO NOJISL HA JBUKYIIIHUCS
Bapsin. Cuna Jlopenya. Ilpumenenue cunvl Jlopenya. Onpenenenue yieabHOTO 3apsa.
Maznummoie ceoticmea sewjecmea. Macnumnasn nponuyaemocms. COTHEUHAsE aKTUBHOCTD U
e¢ BnusiHHE Ha 3eMiito. MarHuTHbIe OYypH.

OK 01 OK 02
OK 03 OK 04
OK 05 OK 07
MK 1.2 11K 2.1

Permenue 3a1a4 ¢ mpodeccuoHanbHOM HallPaBIEHHOCTHIO

Tema 3.5

CopepxaHue yaeOHOTO MaTepHana;

OK 01 OK 02
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DJIeKTPOMarHUTHAs
WHTYKIHS

enenue snexkmpomacHummou unoykyuu. IlpaBumno Jlenna. 3aKoH 3J1€KTpOMarHuTHOM
MHAYKIUU. Buxpegoe snexmpuueckoe none. 3J1C MHAYKIMH B IBUKYIIUXCSA TPOBOJHUKAX.
Aenenue camounoykyuu. UIHIYKTUBHOCTb. DHEPrUs MATHUTHOTO TOJISI TOKA.

B3anMoCBs3b 2JIEKTPUYECKUX U MATHUTHBIX MOJEH. DIEKTPOMarHUTHOE TOJI€.

OK 03 OK 04
OK 05 OK 07
MK 1.2 11K 2.1

Pemienue 3a1a4 ¢ npodeccnoHaIbHON HATPABICHHOCTHIO

JlaGopaTopHbIE 3aHATHS:
JlaGopaTopHnast pabota Nel0 «3yyeHue siBeHus 371€KTPOMarHUTHONW WHIAYKITUN.

KonTtposibHast pabota No3.

Pa3nen 4. Kosnebauus v BOJHEI

Tema 4.1
MexaHuueckue
KOJICOAHUA U BOJIHBI

Conep;xaHI/Ie y‘Ie6HOFO MaTcpuaia:

KonebarenpHoe nmwkenue. ['apmMonndeckne koiedanus. CBOOOHBIC MEXaHUYECKUE
Kosiebanus. [IpeBparenue sHepruu npu KosuedarenbHOM IBUKeHUU. CBOOOHBIE
3aTyxarolye MexaHnueckue kojeOanus. MaremaTnueckuii MasTHUK. [Ipy>KMHHBIN MasTHUK.
BbIHYXIeHHbIE MEXaHUYecKHue Kosiebanus. PesonaHc.

[Toniepeunblie U MPOI0JIbHBIE BOIHBI. XapaKTEPUCTUKHU BOJHBI. 3BYKOBbIE BOJIHBI.
YIbTpa3ByK U €ro NIpUMEHEHHE

OK 01 OK 02
OK 04 OK 05
OK 07

MK 1.2 TIK 2.1

Tema 4.2
DNIEKTPOMArHUTHBIC
KoJ1eOaHusl U BOJHBI

CopepxaHue yueOHOTo MaTepHana:

CB0OOAHBIE NIeKTpOMarHuTHbIE KojeOanus. [IpeBpaiieHre sHeprun B KojaeOaTeTbHOM
KoHType. @opmyina ToMcoHa. 3aTyxaromue IeKTpoOMarHuTHele KojeOanus. I'eneparop
HE3aTYXaIOLINX AJIEKTPOMArHUTHBIX KoJieOaHuil. BEIHYXI€eHHbIE 371eKTpHUUECKue KojaeOaHusl.
[lepemennviti mok. I'enepamop nepemenno2o moxa. Emxocmuoe u unoykmugroe
conpomuenenus nepemenno2o moxa. Akmuenoe conpomugnenue. 3akon Oma ona
DIeKMpUYEcKou yenu nepemenno2o moxa. Paboma u mownocme nepemenno2o moxka.
Pesonanc 6 anekmpuueckoui yenu. Tpancghopmamopul. ToKu 6b1COKOU 4acmomai.
[lonyuenue, nepeoaua u pacnpeoenenue 31eKmposnepeuu. INEeKTPOMAarHUTHOE T10JI€ KaK
0CcOOBII BUJ MaTepuu. DIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Bubpartop ['epua. OTkpbIThIi KoeOaTenbHbIN KOHTYp. 300peTenue paano A.C. ITonoBsiM.
[Tonsitue o paguocasu. [IpuHiun paguocsasu. [IpumMeHeHne 21EKTPOMarHuTHBIX BOJIH.

12

OK 01 OK 02
OK 04 OK 05
OK 07

MK 1.2 11K 2.1

Pemenue 3amau ¢ mpodeccruoHaaIbHOM HAMPaBJICHHOCTHIO.

JlaGopaTopHbIe 3aHSTHS:
Jlaboparopras pabota Nell «HaAyKTUBHOE U EMKOCTHOE COMIPOTUBIICHUS B IICTIH
MEPEMEHHOTO TOKa.

Pazgen 5. Onruka

15

Tema 5.1

‘ConepmaHne y4eOHOTO MaTepuaa;

19




[Ipupona ceera

Todeunblii HICTOYHUK cBeTa. CKOPOCTh paclpOCTPAHECHUsI CBETAa. 3aKOHBI OTPAXKEHUS U
npenomiieHus cBeta. ConmHeunble U ayHHbIE 3aTMenud. [Ipunnun [roitrenca. [lonnoe
orpakenue. JIunzel. [locTpoenue nzodpaxkenus B nuH3ax. GopMysa TOHKON JIMH3HI.
VBenuuenue nH3b1. [1a3 Kak ontuyeckas cucrema. Onrudeckue npudopsl. Teneckormnsl.
Cuna ceema. OceewénHocms. 3aKOHbL OCBEUEHHOCTIU.

OK 01
OK 02
OK 04
OK 05

UlaGopaTopHble 3aHSTHS:
UlaGopaTopHas padora Nel2 «OnpeneneHue moka3aTes MpeTOMICHHS CTEKIIa.

Tema 5.2
BosHOBEIE CBOKMCTBA
CBETA

CognepxaHnue yueOHOro MaTepHana:

HuTtepdepenius cBeta. KorepeHTHOCTH cBETOBBIX Jyueil. IHTepdhepeH1ys B TOHKUX
rmieakax. Komnbia Hetotona. Mcnonb3oBanne nHTEp)EepeHITNN B HAYKE U TEXHUKE.
[udpaxus ceeta. Audpakius Ha menu B napauienbHbIX Tydax. Judpakinuontas
pewetka. [lonsipuzanus nonepeunbix BosH. [losipuzanms ceera. J[BoitHoe
imyuenpesnomiienue. [omstpounst. lucniepcus ceera. Buasl uznyuenuid. Buael ciektpos.
Cnextpsl ucmyckanusi. CriekTpbl norjomieHus. CrekTpanbHblid ananu3. CreKkTpaibHbIe
KJ1acchl 3Be3/1. YibTpaduoneroBoe uznyuenue. MundpakpacHoe uznyuenue. PeHTreHOBCKHE
iyun. MIx mpuposa u coiicta. [1Ikana 3neKTpOMarHUTHBIX U31y4YECHHI

UlaGopaTOpHBIC 3aHATHS:

UlaGopaTtopHnas padota Nel3 «Onpenenenue JIMHBI CBETOBOM BOJTHBI C TTOMOIIIBIO
IMUGPAKIIUOHHON PEIIETKI.

UlaGopaTtopHnas padota Nel4 «HabGmroaeHue CIIONIHOTO ¥ IMHEWYATOTO CIIEKTPOBY.

IPemieHue 3amad ¢ HpO(l)CCCHOHaHLHOﬁ HaITpaBJICHHOCTBIO.

Tema 5.3
CrieninanbHast TEOpUs
OTHOCHUTCIBHOCTH

Coneprkanue ydeOHOro MaTepuana:

I paHULIBl TPUMEHUMOCTH KJIACCUYECKOW MEXAHUKU. JIBUKEHHUE CO CKOPOCTBIO CBETA.
[TocTynaTel TEOpUM OTHOCUTEIBLHOCTH U CIIEICTBUS U3 HUX. IHBapUaHTHOCTh MOJTYJISI
CKOPOCTH CBETa B BakyyMme. DHeprus mokos. CBs3b MacChl M SHEPTUU CBOOOIHON YaCTHUIIBI.
(DJIEMEHTHI PEJIITABUCTCKON TMHAMUKHI

Pa3nen 6. KBantoBas ¢pusnka

15

Tema 6.1
KBanToBas onTuka

Conepxanue yueOHOTO MaTepuana:

KBanToBas runoresa [1nanka. TernoBoe u3nydenne. KopmyckynspHO-BOTHOBON Ayanu3m.
DotoHsl. ['nnoresa ne bpoilsist 0 BOMHOBBIX CBOMCTBAxX 4acThll. COOTHOIIEHHE
HeomnpeneneHHoctel ['elizenOepra. /aBnenne cBera. Xumudeckoe aercTBrue cBeta. OMbITh
[1.H.JIebenera u H.M.BaBunosa. @omosghghexm. Ypasuenue diinwmetina ons
homosppexma. Buewnuii homosnexmpuueckuii 3¢hpghexm. Buympennuii pomoaghghexm.
Tuner pomosnemenmos. llpumenenue pomosghghexma

OK 01
OK 02
OK 04
OK 05
OK 07
MK 1.2 11K 2.1

Tema 6.2

CopepxaHue yaeOHOT0 MaTepHana;

11
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dusuka atoma u
QTOMHOTO sIIpa

Pa3BuTHE B3IJIA10B HA CTPOCHHE BellecTBa. MoOJeny CTpOeHUs: aTOMHOTO sApa.
3aKOHOMEPHOCTU B aTOMHBIX CIIEKTpax BoAopoaa. AnepHas Moaesb aroMa. OnbITh
2.Pezephopna. Moaens atoma Bogopoza o H.bopy. KBantoBeie noctynarst bopa. JIazepsr
PannoakTUBHOCTH. 3aKOH PaIMOAKTUBHOIO pacmajia. PaguoakTHBHBIE IPEBPAICHUS.
CriocoOb1 HaOIIOICHHS U PETUCTPAIIUH 3apsHKeHHBIX yacTull. D¢ dexT Bapumosa —
UepenkoBa. CTpoeHue aroMHoro sapa. Jlegext macchl, SHeprus CBA3M U yCTOWYHBOCTh
ATOMHBIX si7iep. SAaepHble peakuuu. AoepHas snepeemurxa. JHEPreTUIECKUN BBIXO/T SJIEPHBIX
peakumii. IckyccTBeHHas: paAOaKTUBHOCTS. Jlenenue Tsoxensix saep. LlenHas suepHas
peakuus. YnpasisieMas LenHas peakuus. S nepHselil peaktop. TepMosaepHsblil CUHTES.
Oueprus 3Be3/1. [lonydyeHne pagnoakTHBHBIX U30TONOB U UX IPUMEHEHUE. buonornueckoe
neiicTBUE paOAaKTUBHbBIX U3JIyY€HUN. DJIeMEeHTapHbIe YacTULbl. MeTOoIbl perucTpanuu u
HAOJI0/ICHUS DJIEMEHTAPHBIX YaCTHIL.

OK 01
OK 02
OK 04
OK 05
OK 07
MK 1.2 K 2.1

KonTtposibHas padota Ne 4.

Pa3nen 7. DneMeHThl aCTPOHOMUU U aCTPODU3UKU

Tema 7.1
Ctpoenue ConHeuHon
CHUCTEMBI

Coneprkanue ydeOHOro Matepuarna:

JTansl pa3BUTHSA acTpoHOMHUH. [IpuKiIagHOoe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.
Bun 38€3aH0ro HeOa. Co3Be3ausl, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.
Conneunas cucrema. Connue. Conneuynast akTuBHOCTh. McTounuk sneprun ConHua n
BBE3/. 3BE3/1bI, X OCHOBHbBIE XapaKTEPUCTUKHU. [larpaMma «CreKTpaabHbIA KJIAcC —
CBETUMOCTB». 3BE3/1bI [NIABHOM IOCIIEA0BATENBHOCTH. BHYTpeHHEE CTpOEHUE 3BE3 L.
CoBpeMeHHbIE MPECTABIEHUS O MPOUCXOKACHUN U 3BoJronn CoHia U 3BE3/1. DTansl
DKU3HU 3BE3I.

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

Tema 7.2 DBorous
Bceixennon

Conepkanue ydeOHOro MaTepuarna:

Mineynsiii [1yre — Hama ['anaktuka. Tunel ranaktuk. Paguoranaktuky U kBaszapel. YEpHble
IBIPBI B iApax rajgakTuk. Beenennas. Pacimpenue Beenennoit. 3akon Xa06ia. Paz0eranue
raJlaKTHK.

Teopus bonbmioro B3peiBa. PenukroBoe uznydenne. MacmrabHast cTpyktypa Beenennoii.
MeTaraJlaKTHKa.

Koncynbranun

[IpomexxyTouHas
aTTecTallus:

DK3aMCH

Bcero:

180
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3. YcioBus peajau3anuu NporpaMMbl 001e00pa3oBaTe/bHOI T CHUILTHHBI
3.1. TpeboBanus K MUHIMAIHPHOMY MaTE€PHAITbHO-TEXHUIECKOMY

o0ecreyeHunto
Peanu3arus mporpaMmbl JUCHHUILTAHBI TPEOYeT HAMHUINS yueOHOTO KaOuHETa
bU3uKH.
O6opynoBaHue yueOHOTO KaOMHeTa:

1. [Mudposas maboparopus 1Mo PU3UKE 1 yIUTENS;

2. [Mudposas naboparopus 1o GU3MKe 11 YICHUKA,

3. Becel TeXHMUECKHE ¢ PAa3HOBECAMUY,

4. KomrekT 1151 1abopaTopHOro MpakTUKyMa 1Mo ONTHKE;

5. KomrekT 151 1abopaToOpHOTo MPakTUKyMa 10 MEXaHUKE;

6. Komrekt 151 1abopaTopHOTro MPpakTUKyMa 10 MOJICKYJISPHON (QU3HKE U
TEPMOJUHAMUKE;

7. Kommekt 1151 1abopaTopHOro MpakTUKyMa 10 JIEKTPUUECTBY (C
TeHEepaToOpoOM);

8. KomnunekT 17151 u3yueHus: BO300HOBIISIEMBIX HCTOUHUKOB SHEPTHU
(COmHEYHOM, BETPOBOM 3HEPTUH, OMO -, MEXaHUYECKON B TEPMOIIIEKTPHUUECKOU
YHEPreTUKH );

9. AmrniepmeTp 1ab0opaTOPHBIN;

10.  BoawsT™meTp J1ab0OpaTOpHBIN;

11.  KamopumeTp ¢ HaOOPOM KaJOpUMETPUUECKUX TEIT;

12. TepmomeTp 1abOpaTOPHBIL;

13. KoMIuIeKT 11 u3yd4eHus OCHOB MEXaHHUKH, THEBMATUKHU U
BO300HOBJISIEMBIX HICTOYHUKOB SHEPIUU;

14.  bapomerp-aHepoun,

15.  bJIOK nuTaHus peryaupyeMsbli;

16. BeO-kamepa Ha MOABMKHOM ILITAaTUBE;

17.  Bunpeokamepa jyuist pabOThl C ONTUYECKUMHU NPUOOpAMH;

18.  I'eHepartop 3ByKOBOW;

19. T'urpometp (ICUXpPOMETD);

20. I'py3 HaGoOpHBIIL;

21.  JluHAMOMETp JIEMOHCTPALMOHHBIN;

22.  KOMIUIEKT ITOCY bl AEMOHCTPAMOHHOM € IMTPUHAJIEKHOCTIMY;

23. MaHoMeTp KHUJIKOCTHON JEMOHCTPAIlMOHHBIN;

24. MeTp AEMOHCTPALMOHHBIM;

25. MuKpOCKON IeMOHCTPALIMOHHBIN;

26. Hacoc BakyymubIii KOMOBCKOTO;

27. CTONUK NOIbEMHBIN;

28.  IllTaTuB AeMOHCTPALMOHHBIA (PUINYECKUA;

29.  DJIEKTPOIUIUTKA;

30. HaGop 1eMOHCTpPAIIMOHHBIA MO MEXaHUUECKUM SIBJICHUSIM;

31. Habop 1eMOHCTpaIMOHHBIN 10 IMHAMUKE BpPaIIaTeIbHOTO JBUKCHHUS,

32. HaGop neMOHCTpaIMOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;

33. HaGop neMoHCTpaMOHHBIN BOJHOBBIX SIBJICHUM;

34. Benépko Apxumena;

35. Masgrauk MakcBenia;
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36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
SIBIICHUSIM;
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.

Habop ten paBHOrO 00bEMa;

HaGop ten paBHOI Macchl;

[Tpubop ans nemMoHcTpauuu aTMOc(hepHOro TaBJICHHUS;

[Ipu3ma, HAaKJIIOHAOIIASICS C OTBECOM;

PeIuar neMOHCTpallMOHHBIM;

Cocyasl coobmiaromuecs;

CrakaH OTJIMBHOM 1E€MOHCTPALMOHHBIN;

TpyOka HeroToHa;

[Tap ITackans;

Habop neMOHCTpallMOHHBIN 10 MOJIEKYJIIPHON (PU3UKE U TETIOBBIM

Habop neMOHCTpallMOHHBIN MO ra30BbIM 3aKOHAM;

Habop xanuuispos;

TpyOka 1151 IeMOHCTpaIuu KOHBEKITUH B )KUIKOCTH,

[MIMHIAPHI CBUHIIOBBIE CO CTPYIOM;

[ITap ¢ kombIOM;

BBICOKOBOJIBTHBIM MCTOYHHUK;

['eneparop Ban-ne-I'paada;

Jo3umerp;

KamepToHbl Ha pe30HAHCHBIX AIIUKAX;

KomrutekT nmpruGopoB v MPpUHAIIICKHOCTEH JIJIs IEMOHCTPAIIUA CBOMCTB

QJICKTPOMAIrHUTHBIX BOJIH,

56.  KowmruiekT npuOOpoB Juisl U3y4EeHHs IPUHLIUIIOB PAAHONpUEMA U
paguonepenauy;

57.  KOMIUIEKT ITPOBOMAOB;

58. Maruut gyrooOpa3Hbli;

59. Marsur noyjioCoBOM JI€MOHCTPALIMOHHBIN;

60. Mammuna snexTpodopHasi;

61. MasTHUK 3JIEKTPOCTATUYECKUM;

62. HaGop no u3y4eHuto MarHUTHOTO TOJISI 3eMJIH;

63. Habop neMoHCTpallMOHHBIN 110 MATHUTHOMY TTOJIIO KOJIBIIEBBIX TOKOB;

64. Habop neMOHCTpaIMOHHBIN MO TOTYIPOBOIHUKAM;

65. HaOop neMoHCTpalMOHHBIN IO TOCTOSIHHOMY TOKY;

66. HaOop neMoHCTpalMOHHBIN N0 AJIEKTPUUECKOMY TOKY B BaKyyMe;

67. Habop neMoHCTpaIMOHHBIN TIO AJEKTPOIMHAMUKE;

68. HaGop mnsa neMoHCTpali MarHUTHBIX TTOJICH;

69. HaGop nnst geMOHCTpaIuu AIEKTPUISCKUX TOJICH;

70.  Tpanchopmarop yueOHBI;

71.  Tlamouka CTEKJISTHHAS,

72.  Ilamouxa >00HUTOBAS;

73.  Ilpu6op Jlena;

74.  Crpesiku MarHMTHBIE HA IITATUBAX;

75.  CynTaH 31€KTpOCTaTUYECKU;

76.  IlITatuBbI U30JUPYIOLIKE;

77.  DIEKTPOMArHUT pa30OpPHBIL;

78.  HaOop neMoHCTpallMOHHbIN IO T€OMETPUUYECKON ONTHKE;

79. HaGop neMoHCTpaIMOHHBIN TT0 BOJIHOBOM OITHKE;

23



80.  CmekTpocKom ABYXTPYOHBIN;

81. Halop cnekTpalibHbIX TPYOOK C HICTOYHUKOM MUTAHUS;

82.  YcraHoBka jis uzydeHus gorodaddexra;

83. HaGop neMoHCTpallMOHHBIN MO mocTossHHOU [1nanka;

84.  KOMIUIEKT HarISIAHBIX MOCOOUH JJ1s1 HOCTOSIHHOTO
UCIIOJIb30BaHUS;

85.  KommuiekT moptpeToB it ohopMIIeHUS] KaOMHETa;

86. KoMIUIEKT 1€MOHCTPAIlMOHHBIX YUYEOHBIX TAOIULI.

[Tpu HasIMuMK HEOOXOAUMOTr0 000PYIOBAHUS 3aHATHUS 1O HUBHKE B
HEKOTOPBIX CIIydasiX MOTYT IIPOBOJUTHCS B UMEIOIIMUXCS B 00pa30BaTeIbHON
OpraHu3allii MaCTEPCKUX WM JIaDOpaTOpUsIX.

3.2. UndopmannonHoe obecriedeHre 00ydeHus

1. Jnsg peamuzanuu HOporpaMMmbl  OMONMHOTEYHBIM (QOHI 00pa3oBaTENbHOU
OpraHu3allid JIOJKEH HMMETh IE€YaTHhIE W/WIM AJIEKTPOHHBbIE 00pa3oBaTENIbHBIE U
WH()OPMAIIMOHHBIE  PECYpPChl,  PEKOMEHJIOBaHHbIE  JJI1  HCIOJb30BAHHUS B
00pa30BaTEIBLHOM MIPOLIECCE, HE CTapIUE IISITH JIET C MOMEHTA U3/IaHuUs.

2. PexoMeHayeMble medaTHble M3AAHUS M0 peain3aluu 00111eo0pa3oBaTesIbHOM
JUCHMIUIMHBL TPEJCTABICHbBl B METOAUYECKHX PEKOMEHAALMAX [0 OpraHu3aluu

oOyJeHus.
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4. KOHTPOJIb M OlleHKA Pe3yJIbTATOB OCBOECHMS AUCHMITIUHBI

KoHTpounb 1 o11eHKa pacKpBIBAIOTCS Ye€pe3 YCBOECHHBIE 3HAHUS U
npuobpeTéHHbIe 00YyJaIOIMMUCS YMEHUS, HalpaBlieHHbIe HAa (POPMUPOBAHUE OOIINX
U npoeccuoHaNbHBIX KOoMIeTeHIHH. KoMIeTeHIMu J0KHBI ObITh COOTHECEHBI €
IpeIMETHBIMU pe3yabTaTamMu. 1Jiss KOHTPOJISI U OLICHKHU Pe3yIbTaTOB OOyUeHUs
npernoiaBaTesb BBIOUpaeT POpMbI U METOABI C YUETOM MpodecCHOHATU3AINH
oOyueHus 0 MPOrpaMMe JUCIHUILTUHBIL.

Kon u HanmenoBaHue
(dbopMUpyEeMbIX KOMIETEHITHH

Pasnen/Tema

Tuno o1leHOYHBIX
MEpOIPHUATHI

MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIEICTBOBAThH B UPE3BbIYANHBIX

OK 01. Beibupath criocoOsbr Paspgen 1. Temer 1.1., 1.2, 1.3

perieHus 3a1a4y Pazgen 2. Temnr 2.1.,2.2., 2.3.

npodeccnoHaTbEHOM Pazpen 3. Temnr 3.1.,3.2.,3.3.,3.4.,

JeSTeIbHOCTH MPUMEHHUTENBHO | 3.5.

K pa3JUYHbIM KOHTEKCTaM Paznen 4. Temer 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temnr 6.1., 6.2.
Pasnen 7. Temur 7.1., 7.2.

OK 02. Ucnonn30BaTh Pazmen 1. Temsr 1.1., 1.2, 1.3

COBPEMEHHBIEC CPEJICTBA Pazgen 2. Temnr 2.1.,2.2., 2.3.

IIOUCKa, aHAJIN3a U Pasnen 3. Temur 3.1., 3.2., 3.3,

MHTEpIpeTaluyu MHOpManuu Ul 3 4. 3.5,

MH(pOPMAITMOHHBIC TEXHOJIOTHH Pasyen 4. Temb 4.1, 4.2.

AJL BRIIOTHEHNA 3811249 Pasnen 5. Temnr 5.1.,5.2.,5.3.

npogeccnonanbHOH Paznen 6. Temr1 6.1., 6.2.

ACATCIBHOCTH Pazgen 7. Temnr 7.1., 7.2.

OK 03. IlimtanupoBats u Pazmen 1. Temer 1.1.,1.2, 1.3

peann30BbIBaTh COOCTBEHHOE Paszmen 2. Temnr 2.1.,2.2., 2.3.

npodeccuoHaIbHOE U Pasmen 3. Temnr 3.1., 3.2, 3.3,

JIMYHOCTHOE Pa3BUTHE, 3.4., 3.5.

HpEAIPUHAUMATEIBCKYIO Pasnen 7. Temsr 7.1., 7.2.

JIesITeIbHOCTD B

npodeccuonanpHochepe,

HCII0IL30BaTh 3HAHMA I10

(uHAaHCOBOW T'PaMOTHOCTH B

Pa3IUYHBIX KU3HEHHBIX

CUTYaIUsIX

OK 04. Db dexTuBHO Pazpen 1. Temsr 1.1., 1.2, 1.3

B3aHMMOJICMCTBOBATh U Paszmen 2. Temnr 2.1.,2.2., 2.3.

pa60TaT}, B KOJIZIEKTUBE U Pa3z[eJ1 3. Tembl 3.1., 3.2., 3.3.,

KOMAaHJIe 3.4.,3.5.
Paznen 4. Temer 4.1.,4.2.
Paznen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temrr 6.1., 6.2.
Pasgen 7. Temsr 7.1., 7.2.

OK 07. CopneiicTtBOBaTh Pazmen 1. Temrr 1.1., 1.2, 1.3

COXPaHEHHIO OKPYXKAroIIeH Paznen 2. Tems1 2.1., 2.2., 2.3.

Cpelbl, pecypcoc6epe)1(eHI/HO’ Pa3lle.]'[ 3. Temnl 31, 32, 33,

MIPUMEHSITh 3HAHUSI 00 34.,3.5.

M3MEHEHHH KITMMATa, Pazgen 4. Temrr 4.1., 4.2.

NPUHITHITE GepeKITHBOTO Pa3znen 6. Tems1 6.1., 6.2.
Pazpen 7. Temer 7.1., 7.2.

- YCTHBIN 01IPOC;

- (hpoHTATBHBII OTIPOC;
- OIICHKA
KOHTPOJILHBIX PadoT;

- HaOJIFOIEHME 3a
XOJIOM BBITIOJTHEHUS
n1abopaTopHEBIX PaboT;
- OIICHKA

BBITIOJTHEHUS
J1a00paTOPHBIX

pabor;

- OIICHKA MPAKTHYECKUX
pabort (pemeHust
Ka4eCTBEHHBIX,
pacuY€THBIX,
npodeccuoHaNbHO
OPUEHTHUPOBAHHBIX
3a/1ayv);

- OIICHKA

TECTOBBIX

3aJIaHUMH;

- HaOJI0JIEHUE 32 XOJA0M
BBITIOJTHCHHSI
WH/IUBUTYaJIbHBIX
MIPOEKTOB U OIIEHKA
BBITTOJIHEHHBIX
MIPOEKTOB;

- OIICHKA BBIITOJTHCHHUS
JOMaITHUX
CaMOCTOSITENTbHBIX
pabor;

- Ha0JroIeHNe U
OLICHKA pEIIeHUs Kelic-
3aj1ad;

- HAOJIFOIEHUE U
OLICHKA JIEJIOBOM UTPBI;
- DK3aMeH.
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CUTyaluiIXxX

[1K 1.2 IIK 2.1. BelnonHATh
MOJIrOTOBUTEJIbHBIE PA0OTHI IPU
MOHTaX€ U OT/EJIKE KapKacHO —
OOIIMBHBIX KOHCTPYKIIHH.

Pasnen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.,
3.4.,3.5.

Paznen 4. Temn1 4.1., 4.2.
Pazgen 6. Temnr 6.1., 6.2.
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5. PexoMeHayemMble e4aTHbIE M3AAHUSA M0 Pean3anuy 001meodpa3oBaTe bHOM
AUCHHUILINHBI

OCHOBHBIC HCTOYHUKH

1. Maxkumes, I'. 4., byxosnes, b. b., Corckuit, H. H. / Ilox pen. [TapdenTreBoii
H. A. ®usuka. Yueonuk mis 10 ki1, — M.: U3narensctBo «IIpocsemenuey, 2020.
—416c.
2. Msaxkumes, I'. 4., byxosues, b. b., Yapyrun, B.M. / [1ox pexn. [TapdenTheBoit
H. A. ®usuka. Yuebnuk quis 11 k. — M.: U3natensctBo «IIpocsenienuey, 2020.
—399c.

l[OHO.]IHI/ITe.]'IbeIe HNCTOYHHUKH.

3. JImutpuena B. ®@. ®usuka s npodeccuii 1 creruaabHOCTeH TEXHUYECKOTO
npoduis: y4eOHUK JIJIsi 00pa30BaTENbHBIX YUPEKICHUN HAYATIbHOTO U CPETHETO
npodeccruonansHoro obpazoBanms / B. @. Jimutpuena. — 2-¢ u3., crep. — M.:
N3narenbckuil HeHTp «Akagemus», 2020. - 448 c.

Ilepeyens UHTEpHET-pecypcoB:

1. Enwnas xomreknws mudpoBBIX 00pa30BaTeIbHBIX PECYpPCOB. — Pexkum

noctyna: http://school-collection.edu.ru/catalog/pupil/?subject=30 (nara

obOpamenus: 29.08.2022);

2. KM-mkona. — Pexxum nocrymna: http://www.km-school.ru/(nara ob6parmienus:

29.08.2022);

3. Orkpsitas pusuka. — Pexxum nocryma: http://www.physics.ru/courses/

op25part2/design/index.htm (gara o6pamenus: 29.08.2022);

4. Ilnardopma SAKnacc — Pexum mocryna: http://www. yaklass.ru

/(nata obOpamenus: 29.08.2022);

5. Poccuiickas 3neKTpoHHas 1IKoia — Pexxum nocryna:

http://www.resh.edu.ru/(mata oopamenus: 29.08.2022);

6. ®usuka.ru. — Pexxum noctyna: http://www.fizika.ru (nara
obpamienus: 29.08.2022);

7. ®UIIU (BIIP 11 xnacc) — Pesxum goctyna: http://www.fipi.ru

/(nata obpamenus: 29.08.2022);

DneKTpoHHBIN yueOHuK — Pexxum goctymna: http://www.physbook.ru/(nata

obpamenus: 29.08.2022).
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