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1.ITacmopT padoueil nporpaMMbl Y4eOHOM JUCHUILINHBI
OV/I.12 ®dusuka
1.1 PaGouass mporpamma y4eOHOM TUCHUIUIMHBI SIBJSIETCS YACThIO MPOrPAMMBbI
MOJITOTOBKU CIELUAIUCTOB cpenHero 3BeHa B coorBeTcTBUU ¢ PI'OC mo
cunennanbHocTsIM CIIO:
21.02.01 Pa3pab6oTka He(pTSIHBIX M Ta30BbIX MECTOPOKIEHU A

BXOJSIIMX B COCTaB YKPYIHEHHOW I'PYIIIBI CIIEIIUATBHOCTEN:

21.00.00 IlpuknaaHasi reoJiorusi, ropHoe aejio, HedTerasoBoe aejl0 H
reoaesus.

Pabouas nporpamma y4eOHOM IUCHUIUIMHBI MOXKET OBITh UCIIOJIb30BaHa
npenogasaressiMu CIIO i ocymecTBiIeHUs TOATOTOBKU CIIEHHAJINCTOB
CPEIHET0 3BEHA TEXHUYECKOTO MPOQPUIISL.

1.2. MecTo y4e0HOM JMCHUILIMHBI B CTPYKTYpPe OCHOBHOM
npogeccuoHaAIbLHOI 00pa30BaTEIbHOI NMPOrpaMMbI- 00111e00pa30BaTEIbLHbBIN
LUKIL.

1.3. lenu n 3agaun y4eOHOM TMCHUIIMHBI — TPeOOBAHMS K pe3yJibTaTam
OCBOCHUS JUCHUIIMHBI:

OcBoeHue conepkanus yueOHo! aucuuminHbl «Dusnkay odecreuynBaeT
JOCTHKEHUE CTYIEHTAMM CICAYIOIINX Pe3yabTATOB!

* IUYHOCMHDBIX:

- YyBCTBO I'OPJIOCTH U YBAKECHHSI K UCTOPUHU U JOCTHKEHUSM OTE€YECTBEHHOM
busnueckoil Hayku; PU3NYECKH rPaMOTHOE TTOBEJICHUE B TPO(eCcCHOHATBHOM
NEeSATENBbHOCTH U OBITY IIPH 00pallleHuU ¢ TpUOOpaMH U YCTPOKWCTBAMM;

- FOTOBHOCTb K MPOJIOKEHHIO 00pa30BaHus U MOBBIIICHHS KBaTU(UKAIUU B
n30paHHO npodecCnoHaNbHON JEATEIbHOCTH U 0ObEKTUBHOE CO3HAHUE POJIU
(pU3HUECKUX KOMIIETEHIIMM B 3TOM; YMEHHUE UCIOJIb30BaTh JOCTUKEHUS
COBpPEMEHHOM (PU3NYECKON HayKH M (PU3NYECKUX TEXHOJOTUM ISl MOBBIIICHUS
COOCTBEHHOT'0 MHTEJJIEKTYaJIbHOTO PAa3BUTHS B BEIOpaHHOUM NpOo(dhecCHOHATBHOM
NEeSATENBHOCTH;

- YMEHHE CaMOCTOSITENIbHO 100bIBaTh HOBBIE /IS ce0s (pU3nMuecKue 3HaHUs,
MCIIOJIB3YS JJIsl 3TOTO JOCTYMHbIE HICTOYHUKH UH(DOpPMAIK;, YMEHHUE
BBICTPAaNBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLIEHUSI B KOMAH/IE IO PELIEHUIO
00IIMX 3a/1a4;

- YMEHUE YNPaBIIATh CBOEH MMO3HABATEIILHON AESATENBHOCTHIO, IPOBOINTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO MHTEJUIEKTYaJIbHOT'O Pa3BUTHS;

* MemanpeomMemHpix:.

- HCTI0JIb30BAHUE PA3TUYHBIX BUJOB MO3HABATEIBHOM IEATETbHOCTH ISt
perieHus GpU3NUECKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX METOIOB
No3HaHUA(HAOIIOAEHUS, OIUCAHUS, U3MEPEHUS, SKCIIEPUMEHTA) JIJISl U3YUCHUS
PAa3IMYHbIX CTOPOH OKPYKAIOLIEH JIEUCTBUTEIILHOCTH;



- HCTIOJIb30BaHNE OCHOBAHHBIX WHTEUICKTYAbHBIX ONEPAIlHii: TOCTAHOBKHU
3aauu, GOpMYIUPOBAHUS TUIIOTE3, aHAIM3A U CUHTE3a, CPABHUBAHUS,
0000111eHHsI, cCUCTeMAaTU3aIusl, BbISIBJICHUE TPUUMHHO-CIICICTBEHHBIX CBSI3EH,
MOKMCKa aHAJIOroB, (POPMYIMPOBAHHUS BHIBOJOB JIJIsl U3YUEHUS PA3IMUYHBIX CTOPOH
bu3nUecKuX 00bEKTOB, SIBICHUI U MPOIIECCOB, C KOTOPHIMUA BO3ZHUKAET
HEO0OXOIUMOCTb CTaJIKUBAThCS B IpOo(eccHoHanbHOM chepe;

- YMEHUE TEeHEepUPOBATh UJICU U ONPENIEIATh CPEICTBA, HEOOXOAUMBIE TSl KX
peanu3anyy; yMEHUE UCTIOJIb30BaTh PA3IMUHbBIC HICTOYHUKH JIJIS TIOTyUCHHUS
¢uznyeckoit nH(OPMaIIUY, OLIEHUBATH €€ IOCTOBEPHOCTH;

- YMEHUE aHAJIM3UPOBATh U MPECTABIATh, HH(OOPMAITUIO B PA3INYHBIX BUAX;
yMEHUE MyOJIUIHO MPEACTABIATh Pe3yJIbTaThl COOCTBEHHOTO MCCIICI0OBAHMS,
BECTH TUCKYCCUH, JOCTYITHO ¥ TAPMOHUYHO COYETasi CoiepKaHue 1 (pOPMBI
MpeACTABISIEMON HHPOpMaLUK;

* nPeOMemHblX.

- c(hopMUPOBAHHOCTH MPEACTABICHUI O POJIU U MECTE (PUBUKU B COBPEMEHHOM
HAy4YHOU KapTUHE MUPA; MOHUMaHUE (PU3NYECKON CYIIHOCTH HAOII01aeMbIX BO
Bcenennoit siBnenuit, poiau Guzuku B GOPMUPOBAHUU KPYTro3opa u
(GYHKIIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS] MPAKTHUECKUX 3a/1a4;
- BJIaJICHUE OCHOBOIIOJIATAIOIUMH (PU3NYECKUMHU TTOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH; YBEPEHHOE UCIIOJIH30BAHUE
(bU3HUECKON TEPMUHOJIOTHH U CUMBOJIUKH,

- BIIaJIcHNE OCHOBHBIMU METOJaMH HAYYHOTO TIO3HAHUS, UCIIOJIb3yeMbIMH B
busnKe: HaOMIOACHUEM, OMTMCAHUEM, U3MEPEHHUEM, SKCTICPUMEHTOM; yYMCHUS
00pabaThIBaTh pe3yIbTaThl U3MEPECHHM, 0OHAPYKUBATH 3aBUCUMOCTH MEXTY
(GU3HMYECKUMU BETUIHMHAMHE, OOBSICHATH MTOJIYICHHBIC PE3YNIbTAThl U JAC/IaTh
BBIBOJIBI; C(DOPMUPOBAHHOCTH YMEHUS PeIIaTh (PU3NIeCKue 3a1a4u;

- c(hopMUPOBAHHOCTh YMEHUS TPUMEHSATD MTOJTYYCHHBIC 3HAHUS 11 OO bSICHEHUS
yCIIOBUI MPOTEKaHUs (PU3NYECKUX SIBICHUHN B IPUPOJIE, MPodhecCHOHATHHON
cdepe 1 17151 TPUHATHS TPAKTUIECKUX PEIICHUN B MTOBCETHEBHOM KU3HU;

- ¢c(OpMHUPOBAHHOCTH COOCTBEHHOM IMO3UITMHU 110 OTHOIICHH O K (DU3NISCKOM
uH(bOpMaINH, OTy4aeMOl U3 Pa3HbIX HCTOYHUKOB.

1.4 PexoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHUE NPOTrPaMMbI yUeOHOI
AUCUMILUIUHBI:

00s13aTeIbHOM ayAUTOpHOU ydeOHOW Harpy3ku oOyuaromierocsi - 121 gacos; B
TOM YHUCIIE:

TEOPETUUECKHE 3aHATHS — 99 yacoB

JabopaTopHbIE 3aHATHS - 22 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM V4eOHOM TUCIUIIJINHBI M BUABI Y4eOHOW PadoThI

Bua yueOHoit padoThl Konuuecmeo
yacoe
MakcuMaiibHasi yueOHasi HAarpy3Ka (Bcero) 121
Oo6si3aTesibHAs ayIMTOPHAA YueOHasi HArpy3Ka (Bcero) 121
B TOM YHCJIE:
Teoperndeckre 3aHsATHS 99
JlaGopaTopHO- MPAKTUYECKUE 3aAHITHUS 22

Hmozosan ammecmauus 6 ¢OPM€ IK3amena




2.2. TemaTu4yecKuid IJIAH U COEPKAHNE YYEOHOM TUCUMIIMHBI «DU3HKA)

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKUE 3aAHATHS, Oo0bem | YpoBeHb
pa3aesioB U TeM CaMOCTOsAITe/IbHAsI padoTa 00y4aromuxcs 4acoB | OCBOCHMS
1 2 3 4
Conep:xaHue y4yeOHOro MaTepuaa 4
®duszuka — Hayka 0 npupojae. ECTECTBEHHO - HayuHbIl METO/ IO3HAHMSI, €FO0 BO3MOYXKHOCTH U I'PaHULIbI
BBenenue. IIPUMEHUMOCTH. 1
3
MopenupoBanue GU3NUECKUX SIBICHUH U TPOIECCOB. PoJb SKCIIEprMEHTa M TEOPUH B IpoLiecce
1o3HaHus npupoasl. usznyeckue 3akoHbl. BXOAHOM KOHTPOIIb.
Pasnen 1l Mexanuka 34
Conep:xanue yueOHOro MaTepuaJia
OTHOCHTENBHOCTh MEXaHUYECKOTO JIBHKEHUS. CUCTEMBI OTCUETA. XapaKTEPUCTUKA MEXaHUYECKOTO
1.1 Kunemartuka JBUKEHMS: TIEpEMEILIEHUE, CKOPOCTh, yCKOpeHHe. Buibl 1BHkeHUs (paBHOMEPHOE, PABHOYCKOPEHHOE) U 6 2
uX rpaguueckoe onvcanue. /[BuxeHue 1no oKpy>KHOCTH € TOCTOSIHHOM 110 MOAYJIO0 CKOPOCTbIO
Bsaumoneiictsue Ten. [IpuHINI CyIepHo3UIn CUil. 3aK0HbI AuHAMUKH HeroToHa. CHIIBI B IpUPOJIE:
1.2 3akonbl HboTOHA P yuep PP 8 2
YIPYTOCTh, TPEHHE, CUJIa TSKECTH. 3aKOH BCEMUPHOTO TAroTeHus. HeBecoMocTs.
1.3 3akonbl 3aKOH COXPaHEHHS UMITYJIbCA U PEAKTUBHOE JIBMKEHHE. 3aKOH COXPAHEHUS MEXAHUYECKOU SHEPTUH.
COXpaHeHUH B Pa6ota u moutHocTh. DHeprus .Kunernueckas sneprus. [lorennuanbHas sHeprus. 3aKOH COXpaHEHUs 6 2
MeXaHHUKe MIOJIHOM MEXaHUYECKON PHEPIHH.
JlabopaTopHbie padoThl 5
N3mepenue maccel Tena.
Pasznes 2. OcHOBBI MOJIEKYJIAPHON (PM3MKH M TEPMOAUHAMHKH 26

Conep:xanue yueOHOro MaTepuaJa




2.1 OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH Teopuu.
HpeaanHbIN ra3.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-KHHETHUECKON Teopur. Macca U pa3mepsl Mosiekyl. bpoyHoBckoe
nskenue. uddysus. Crpoenne razo000pa3HbIX, KUIKUX U TBEPABIX Tel. AOCONIIOTHAS TeMIepaTypa
KaKk Mepa CpeIHEN KUHETUYECKOW S3HEPTUH YACTH

OcCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKON TeOpuu ra3oB. Temneparypa u ee U3MepeHue.
["a30BbIe 3aKOHBI. AOCOTIOTHBIN HYJb TEMIIEpaTyphl. TepMoarnHaMUUecKas IIKajaa TEMIIepaTyphbl.
VYpaBHEHHE COCTOSHUS UAECATBHOIO rasa.

2.2 OcHOBBI
TePMOAHUHAMHUKH

Buytpennss sHeprus u pabota rasa. Ilepsbiii 3akon TepmoauHaMuku. HeoOpaTuMocTh TEemIoBbIX
IIPOLIECCOB M BTOPOM 3aKOH TEPMOINHAMUKHU.

MOI{GJH) CTPOCHUSA KUIAKOCTH. HaCLIHICHHI)IC 1 HCHACBIIICHHBIC I1aPhI. BrnaxuocTs BO3QyXa.
HOBCpXHOCTHOC HaTsXKCHHUEC U CMaYUBaHUC.

Mogenb cTpoeHus TBepAbIX Tel. MexaHndeckrue CBOMCTBa TBEPbIX Tel. AMOp(HbIE BELECTBA U
KUJKHAE KPUCTAIUIBL. VI3MEHEeHuUs arperaTHbIX COCTOSIHUM BELIECTBA.
TenuoBble ABUTaTENIN U OXpaHa okpyskaromen cpeasl. KIIJ[ TermnoBeix nBurarenei.

JlaGopaTopHble padoThI
Omnpenenenre Macchl BO3IyXa B KJacce.
N3mepenue BIaXHOCTH BO3TyXa.

Pa3znes 3. OcHOBBI 3J1eKTPOAUHAMUKHI

40

Conep:xanue yueOHOro MaTepuasia

3.1 DuekTpnueckoe
noJie

B3auMoneiicTBrEe 3apsKEHHBIX TNl DIEKTPUUECKUH 3apsi]l. 3aKOH COXPaHEHUs IEKTPUUYECKOrO 3apsiia.
3akoH KynoHna. Onexrpuueckoe nose. Hanpsxkennocts nosid. [Torennnan nosns. PasHocTs noTeHIManos.
[IpoBOIHMKY B AIEKTPUUECKOM MOJE. DNeKTpudeckas eMkocTb. Konnencarop. nanexkrpuku B
JIEKTPUYECKOM II0JIE.

3.2 3aK0HBI
MOCTOSIHHOI'0 TOKA

[TocTostHHBIN 3nekTpryecKni TOK. Crita TOKa, HapsKEHUE, JIEKTPUYECKOEe CONPOTUBIEHNE. 3akoH Oma
1uid ydacTtka nenu. [locnenoBarenbHoe U MapajuleIbHOE COENNHEHNS TPOBOAHUKOB. D/]C ncrounuka
TOoKa. TernnoBoe IeHCTBHUE IIEKTPUIECKOTO TOKA. 3aKoH J[koyns—IJIeHna. MOnHOCTh 3J€KTPUYECKOTO
TOKa.




3.3 DuleKTpHUYecKui

[MonynpoBonuuku. CoOCTBEHHAs U TPUMECHAsI TPOBOIUMOCTH MOJIYIIPOBOAHHUKOB.

TOK B . 2
[TomynpoBoiHKKOBEIH 110. [TomynpoBOTHUKOBEIE TPHUOOPEI.
MOJIYNPOBOHNKAX
MaruutHoe nosie. [locTosHHBIE MAarHUTHI 1 MarHUuTHOE 1oJie Toka. Cuna Amnepa. [Ipunuun neicTBus
3.4 MarauTHoe 1oJie 3JIEKTPOJIBUTATENs. DIEKTPOU3MEPUTEIbHBIC PUOOPHI. 4
Nupykuusa MarHuTHOTO 10J1si. MarHUTHBIN MOTOK.
3.5 DJIeKTpPOMATHHTHaS SIBieHue HNEeKTPOMArHUTHOM MHIYKIIMH U 3aKOH 3JIeKTpoMarHuTHoU nuuaykuuu dapanes. Buxpesoe
) anektpudeckoe noje. Ilpasuiio Jlenna. CamouHayKIMs. DHEPTrUsi MATHUTHOTO MO 2
HHIYKIUS
3.6 DNEeKTPOMarHuTHOE MOJI€ Kak 0CcOObIi BUI MaTepUU. DIEKTPOMarHuTHbIE BOIHbI. CKOPOCTh
' DIIEKTPOMArHUTHLIX BoIH. Buopartop ['epra. MU300perenue pagno A.C.ITomossiM. [TpuHIume:
DJIeKTPOMATHUTHBbIE P paTop 1 ep P P p 2
PaIuOCBSI3H.
BOJIHBI
JlabGopaTopHblie padoThI
Pacuer conpoTuBneHus npu Mociae0BaTeIbHOM COEANHEHUH.
Pacuer conpoTuBnenus npu napaaieabHOM COEUHEHUU. 10
N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS HUCTOYHUKA TOKA.
N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKA.
OrnpeziesieHre MOIITHOCTH JIAMIThl HAaKaJTMBAHUS
Pa3nend Kosnedanusi u BOJIHBI 28
Conep:xaHue yueOHOro MaTepuasa
Mexannueckue konebanus. Konebarensnoe nemxkenne. ['apmonndeckne konedbanus. CBoOOIHBIC
4.1 Mexannueckue MexaHuueckue kosieOanus. JInneiiHple MexaHnyeckue kojaedaTenbHble cuctemsl. [IpeBpaiienue
KoJieOaHusl SHEPruM MpH KosiebaTeapHOM ABMKeHUU. CBOOOIHBIC 3aTYXAOIINE MEXaHUUECKHUE KOJIeOaHusl. 4
BriayxneHHble MeXaHUUECKHE KoJIeOaHus.
VYupyrue Bonnsbl. [lonepeunsie U MpOaOIbHBIE BOJHBI. XapAaKTEPUCTUKH BOJIHBI. Y PaBHEHHE NIJIOCKOU
4.2 Ynpyrue BOJIHbI 6eryuieit BonHbl. UaTepdepenuns BonH. [lonstue o audpakiiuu BoiaH. 3ByKOBbIE BOJHBI. 4

YIbTpasByK U €ro NpUMEHEHHUE.




4.3
DJIeKTPOMATrHUTHbIE
KoJieOaHus

DnekTpoMarHuTHble kKosieOanus. CBOOOHBIE AIeKTpOMarHuTHbIe kosnebanus. [IpeBpamnienue
SHEpPruu B
KoJebaTenbHOM KOHTYype. 3aTyXalolie JIeKTpOMarHuTHbIe Kojaebanus. ['enepaTop He3aTyXaromux

3JIEKTPOMAarHUTHBIX KojeOaHuii. BeiHyXIeHHBIE 2JIeKTpuyeckue konebanus. [lepeMeHHBIN TOK.
I'enepaTop nepeMeHHOT0O ToOKa. EMKOCTHOE M HHAYKTHUBHOE COIPOTUBIIEHUS IEPEMEHHOIO TOKA.
3akon Oma AJis 3JeKTPUUECKON LIeTH epeMEeHHOT0 Toka. PaboTa 1 MOIHOCTh NEPEMEHHOTO TOKA.
I'eneparopsl Toka. Tpanchopmaropsl. Toku BeIcOKO# YacToThl. [lomyduenue, nepenayua u
pacnpeaeneHne JIeKTPOIHEPTUH.

10

JlaGopaTopHble padoThI
MN3ydenue 3aBucuMocTy neproja KoineOaHuid HUTSHOTO (MIIK MPYKUHHOTO) MasiTHUKA OT JUIMHBI HUTH

(wm Maccel Tpy3a).

Pa3gea 5 OnTuka

20

Conepxanune yueOHOro MaTepuaja

5.1 llpupoaa cBera

HpI/IpOI[a CBCTa. CKOpOCTL pacipoCTpaHCHUA CBETA. 3aKOoHBI OTpaXCHHUA U TIPCIIOMIJICHUA CBCTA.
Ilonnoe OTpaXXCHHC. JImn3el. I'ma3 kak ontudeckas cucrema. OnTHYECKHE HpI/I60pH.

5.2 BosHoBBIE
CBOJiCTBA CBeTA.

WNurepdepennus ceera. KorepeHTHOCTh cBETOBBIX Jyueil. IHTepdepeHnrs B TOHKUX IJIEHKAX.
[Tonocs! paBHo# TonmuHbl. Kosnbua HeloTona. Micnonp3oBaHrue UHTEpPEPEHIIMN B HAYKE U TEXHUKE.
Hudpakmus ceera. Judpaxius Ha menu B MapaieNbHbIX JTydax. [{udpakimnonnas pemerka.
[Tonstue o ronorpaduu. [onspusanus nonepeunsix BoiaH. [lonspuzanus csera. [[BoitHoe
nyuenpenomienue. [lonspounsl. Jucnepcus ceera. Bunabl ciekTpoB. CEKTpbl HCITYCKAHUS.
CrnexTpsl norjoueHus. YnprpaduoneToBoe u uHppakpacHoe u3inydeHus. Penrrenosckue ayuu. Ux
IIpUpPOJIa U CBOMCTBA.

JlaGopaTopHbie padoThI

N3mepenue nokasaresns NpeaoMIIEHUs CTEKIIA.
W3yuenne natepdepeHun u Audpaxium cBeta

Pazgesn 6 DnemeHTHl KBAaHTOBOM (pu3NKH

16

Conepsxkanue yueOHOro MaTepuaJja




I'unoresa [Tnanka o kBanTax. ®otordpdext. PoToH. BomHOBBIE U KOPITYCKYJISIPHBIE CBOMCTBA CBETA.

6.1 KBanToBasi onTHKA . 4
TexHnueckue ycTpoicTBa, OCHOBaHHbIE HA HCIIOJIb30BaHUH (HOTOAIPPeKTa
6.2 ®u3uka aroma Pa3BuTue B3ria440B HAa CTpOEHHUE BellecTBa. AaepHas (nmianeTapHas) Mojaeib. Mojienap aToma 2
Bogopoaa mo bopy. KBanToBBIE reHEpPaTOPHI.
6.3 @u3nKa aTOMHOro PannoakTuBHOCTH. 3aKOH paJiIMOaKTUBHOTO pacnaaa. CTpoeHrne aTOMHOTO sijipa. SepHbie peakiiv. 4
iipa Lennas simepHas peaknus. PaanoakTUBHBIC H3TyYEHUS U UX BO3CHCTBHE HA KUBBIC OPTaHU3MBI.
Paznen 7 DBomonust Beenennoii 14
Conep:xanue yueOHOro MaTepuaJa
Hama 3Be3gnas cuctema — ['anmaktuka. pyrue ranaktuku. beckoneunocts Beenennoi. Ilonsitue o
7.1 Crpoenne u passurne | KocMosoruu. Pacimpstomascs Beenennaa. Monens ropsueii Beenennoi. CTpoeHne M IPOUCXOKIEHUE 4
BceneHHOI. l'amakTuk.
7.2 3Bomonus sBesz. Tepmosinepuslii cuntes. [Ipobnema TepmosiiepHoii sHepreTHKU. JHeprus CoNHIa U 3BE3/I.
Tanoresa Dporonus 38e31. IIponcxoxaenne COTHEYHON CHCTEMBI. 4
IIPOUCXOKACHUA
COJIHEYHOU CHCTEMBI.
Bcero: 121




3. YCJOBUSA PEAJIM3AIIMY YYEFHOM JUCIIUITJIMHBI
3.1TpeGoBaHusI K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecle4YeHU 0
Peanu3zanus yueOHON NUCHUIUIMHBI TpeOyeT HAIMYKS: ydeOHOTO KaOnHeTa (QU3NKU
KommuekT yueOHoM Mebenu: pabodyee MecTo MpernofaBaTelis, YYeHHUYeCKre CToNbl — 15 miT.,
cTyabs — 30 mT., yueOHas TOCK, mKa] KHIWKHBIA — 2 mT., mKad ams npubopoB — 3 mit.,
cTeJuiax — 4 mr.

Texanueckue cpencra o0yuenus: Mmoautop Flatron "e245/17"/1280 x 1024 / 85 T'i-1 .
komnbioTep Celeron 2.4 Ghz/4GB/500 GB/-1 mir.

[Tpubopsl 1eMOHCTpalIMOHHBIE IO pa3aenam: «Mexanukay, «MomnekysspHas hu3nka u
TEPMOJIMHAMUKAY», «IJEKTPUUYECTBO U MarHETU3M», «I'eomeTpuueckast i BOJTHOBAsI ONTHKa»-
23 T, npubopskl 1labopaTopHbie-12 mT., HA0OP XUM. MOCYAbl U TPUHAIIICHKHOCTEH TSt
KabuHeTa GU3uKKU-12 mT. Y4eOHO-HATISATHBIE CTEH/IbI-

«KBanTtoBas puzuka»; «MoinekynsipHas dpusznkay; «MexaHukay; « JNEKTPOAUHAMUKAY;
«OnTtukay; «l1lkana 31eKTpPOMarHUTHBIX H3Ty4EHUN»;

«Tabnuipl GU3NUECKUX BETUIUH

HarnsgHo-uHbOpMalmoHHbIE MaTepHallbl: TMpe3eHTaluu, BuaeopmiIbMbl.  [Iporpammuoe
obecieuenne: OC Windows, mporpammer makera Microsoft Office., BupryanbHbIid
J1a00paTOPHBIN MPAKTUKYM 0 Pusnke « DU3UKOHY.

3.2. UnpopMannoHHoe odecnevyeHue 00yueHust

Ilepeuyenb pexkoMeHayeMbIX Y4eOHbIX u3aaHuil, UHTEepHEeT-pecypcoB, HOMOJIHUTEILHOM
JIUTEPATYPHI

OcCHOBHBIC HCTOYHHUKH:

Jmumpuesa B.®. duzuka s npodeccuii U CrieluaabHOCTEH TEXHUYECKOTO TPOQUIIs:
y4eOHUK /711 00pa30BaTeNbHbBIX YUpexkaeHui cpea.nmpod. odpazoBanus. — M., 2021.
Jmumpuesa B.®. duzuka nis npodeccuii U CrienaaIbHOCTEH TEXHUUYECKOTO MPOQUIIS.
COopHuk 3a71a4: yueb.mocobue 115t 00pa3oBaTeIbHbIX YUPEKACHUHN cpel. mpod.
obpazoBanus. — M., 2017.

JImumpuesa B.®. ®uzuka nis npodeccuii U CenuaibHOCTeH TEXHUYECKOTO TPOQuIs.
JlabGopaTopHbIil MPaKTUKYM: y4e0.oco0ust A yupekaeHui cpe. mpod. oopazoBanus /
B.®./Imutpuena, A.B. Kopxkyes, O.B. Myprazuna. — M., 2017.

JlonosiHuTEILHbIE UCTOYHUKH:

Kacwvsanos B.A. inmoctpupoBaHHbIil aTiac no ¢usuke: 10 kmace.— M., 2010.

Kacwvanos B.A. inmoctpupoBaHHbIil aTiac no ¢usuke: 11 kmace. — M., 2010.

Tpoghumosa T.U., Dupco A.B. ®usuka maig npodeccuil U CnenuaibHOCTeH TEXHUIECKOTO U
eCTeCTBEHHO-Hay4HOro npoduineii: Coopuauk 3amayd. — M., 2013.

Tpogumosa T.U., DupcoB A.B. duzuka mis npodeccuii U CrienuaabHOCTEH TEXHUISCKOTO 1
€CTECTBEHHO-Hay4HOTo npoduieit: Pemenus 3anau. — M., 2015.

Tpogumosa T.U., Dupcos A.B. duzuka. CnipaBounnk. — M., 2010.

Dupcos A.B. duzuka miisg npodeccuii U CrenHaIbHOCTEH TEXHUYECKOTO H €CTECTBEHHO-
HAY4YHOTO Mpoduiie: ydeOHUK AJi1 00pa30BaTeNIbHbIX YUPEKICHUN cpea.npod. oOpazoBaHus
/ mox pen. T.N.Tpobumonoii. — M., 2014.

NuTepHer-pecypesbl:

http://bio.1september.ru/ - razera «®usuka» - npunoxkenue K «1 ceHTIOPs»
http://www.ecolife.ru/ - OdurmansHpiii cailT )xypHaia «DU3nuka | KU3HbY
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4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUSA YYEGHOU
JAUCHUITJIUHBI
KonTponb u  omeHKa  pe3yJbTaTOB  OCBOCHHS  y4YeOHOW  IHCUHMIIIWHBI
OCYHIECTBIISIETCS TIpemogaBaTesieM B MPOIecce MPOBEACHHUS MPAKTHYSCKUX 3aHITHHN H
nabopaTopHBIX paboT, TECTUPOBAHMUSA, a TaKXKe BBHIMIOJHCHUS OOyYarOMHMUCS

VHAWBUAYAJIbHBIX 3aJaHUM, IPOEKTOB, UCCIECIOBAHUMN.

Pe3yabTaThl 00yyeHus
(ocBOeHHbIE yMEHMSI, YCBOCHHbIE 3HAHMS)

DopMBbI M METObI
KOHTPOJIS U OLCHKHU
pe3yJIbTaTOB 00yUYeHHs

OOyyaromuiics J0JKEH YMETh:
-OMUCHIBATh U OOBACHATH (PU3MUECKUE SIBICHUS U

CBOICTBa Tel: JBW)KCHME HEOECHBIX Tel U
VCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM; CBOMCTBa ra3o0B,
KUIAKOCTEM M TBEPABIX TEN, 3JIEKTPOMATHUTHYIO
UHAYKIUIO; PACIPOCTPAHEHHUE SJIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE CBOWCTBA CBETa; M3JIy4eHUE U
MOTJIOIIEHHE CBETa aTOMOM; (OTOA(PPEKT.

-OTJINYATh TUITOTE3BI OT HAYYHBIX TEOPHUU

-JIeJIaTh BBIBOJABI HA OCHOBE JKCIIEPUMEHTAIBHBIX
JAHHBIX;

-[IPUBOJUTE  NPUMEPHI, IOKA3bIBAIOLIUE, YTO:
HAOJIIOJICHUS] U DKCIIEPUMEHT SIBJISIIOTCS OCHOBOM NSt
BBIJIBIJKCHUSI TUIIOT€3 W TEOPUM, IO3BOJIAIOT
IIPOBEPUTh HCTUHHOCTh TEOPETHUYECKUX BBIBOOB;
(du3nueckass Teopus HAET BO3MOKHOCTb OOBSICHSITH
U3BECTHBIC SIBJICHUS TMPUPOJBI W Hay4dHbIe (DaKTHI,
IPEJICKa3bIBATh €I1Ie HEU3BECTHBIE (PAKTHI.

-[IPOBOANUTH MTPUMEPBI MPAKTUYECKOTO MPUMEHEHHUS
3HaHUM: 3aKOHOB MEXaHUKH, TEPMOJUHAMUKH U
JIEKTPOJMHAMUKHN B 3HEPre€TUKE; PA3JMYHBIX BHIOB
JJIEKTPOMATrHUTHBIX U3Jy4EHUN JJIsI PAa3BUTHS PAINAO
U TEICeKOMMYHHMKAlUWd, KBaHTOBOM (QU3UKU B
CO3JIaHHHU SIAEPHOU SHEPrETUKH, JIa3€POB.

- BOCIIPUHUMATh U Ha OCHOBE IMOJIYYEHHBIX 3HaHUU
OIICHUBATh uHdopmaIuio,

CMMU, MHnurepnere,

CaMOCTOSTEIIEHO
cofiepKallyocs B
HOITYJISIPHBIX CTAThAX.

Hay4HO-

- NOPUMEHSTh MOJYYEHHBbIE 3HAHUS AJIA PELICHUs
bu3nUecKux 3aaay;
-OIPENENATh XapakTep (PU3MUECKOTo Mpolecca Io

Tekymui KOHTPOJIb:

- UHAUBUIyaIbHBIN 1
(bpOHTANBHBIN ONMPOC B
X0JI€ ayAUTOPHBIX
3aHATUM,

- KOHTPOJIb
BBITTOJTHCHUS
WHMBUIYaJIbHBIX
3aJJaHuH.

- CEMHUHapCKHUE
3aHATHSA

- TectupoBanue

- CamocrosTenpHas
pabota

- 3amura pedepara

- 3amnmTa CouMaJIbLHOTO
MpoeKTa

- HaOmroenue 3a
BBITIIOJTHEHUEM 3aJaHuM
IPaKTUKyMa 1o (hU3HKE;

- [logroroBka n
BBICTYIUJICHUE C JOKJIAIOM,
COOOIIICHUEM,
MIPE3CHTALUEN;

- Pemenue
CUTYallMOHHOM 3a/aY;

- O1nieHKa BBITIOJIHCHUS
KOHCIIEKTa TEKCTa
ydyeOHUKa, MOHOTpaduu;

- Jlenosas urpa,;
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rpacduky, Tabauie, Gopmye.

-U3MEPSATH P PUBNUECKUX BETUIHH, MPEIACTABIISSA
PE3YNBTATHI C YUYETOM HX MOTPEITHOCTEH.

- HCTIOJIh30BaTh MPUOOPETEHHBIC 3HAHUS U YMECHHUS
B MPAKTUYECKOU IEATEIBHOCTH Y MOBCEHEBHOM
JKU3HU:

- 11 oOecneueHnst 0€30MacHOCTH
KU3ZHEJEATEIHHOCTU B MPOIIECCE UCIIOIH30BAHUS
TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX JIEKTPOIPHOOPOB,
CPEACTB Pauo- U TEIICKOMMYHUKAIIMOHHOMN CBSI3H.

- OLICHKM BJIMSIHUSI HA OPTaHU3M 4YeIOBeKa U JpYyrue

OpraHU3MBbl 3arPsI3HEHUS OKPYKAIOIIEH Cpeibl.

-palMOHAIBHOTO TPUPOIOTIOJIH30BAHMS U 3aIUTHI
OKPYXaroUEenl Cpeabl.

OOyuaronuiicst 10KeH 3HATh:
- CMBICJI TIOHSTHH: (DU3UYECKOE SBIICHHE,

TUIIOTE3A, 3aKOH, Teopus, BEILIECTBO,
B3aUMOJICUCTBUE, D3JICKTPOMATHUTHOE I0JIe, BOJIHA,
¢boTOH, aroMm, aTOMHOE SIpO, HOHU3UPYIOIIEe
W3JIy4YCHUs, IUIAHETA 3BE3/a, TajlakTuka, BcereHHnas.

-CMBICJT  (DU3WYECKUX BEJIMYUH: CKOPOCTb,
YCKOpEeHHe, Macca, CHJla, HMIYJbC, padora,
MEXAHUYECKass JOHEPrus, BHYTPEHHSS  DHEPrus,
abCoOIOTHAs TeMIeparypa, CpeIHss KUHETHYecKas
DHEpPrusl 4YacTHULl BEUIECTBA, KOJIUYECTBO TEIUIOTHI,
DJIEMEHTAPHBIN AJICKTPUUYECKUUN 3apsil.

-CMBICJT (PU3MUECKHUX 3aKOHOB KJIACCUYECKOM
MEXaHHUKH, BCEMUPHOTO TATOTEHUS, COXPaHEHUS
SHEPTUH, UMITYJIbCA U DJIEKTPUIECKOTO 3apsia,
TEPMOJMHAMHUKH, SJICKTPOMArHUTHON HHTyKIUH,
dboTorddexra.

-BKJIaJI POCCUICKUX U 3apyO0eKHBIX YUCHBIX,
OKa3aBIIIMX HauOOJbIIIee BIUSTHUE HA PA3BUTHE
buzuKm.

- MoaenupoBanue u
pelieHne HeCcTaHAapTHBIX

COLUHAIBHBIX CUTYaALIH;

- 3ammTa TBOPUYECKUX
paoor;

U.T,1

W TOroBbIN KOHTPOJIL

OK3aMCH
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