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1. HACIHHOPT PABOYEM [TIPOI'PAMMBbI YYEBHOM JUCIHHUIITINHBI
OVYIIL.06 «®usuka»

1.1. MecTo NMCHUIUIMHBI B CTPYKTYpe OCHOBHOI NpogeccuoHaAIbHO 00pa3oBaTeIbLHOM
MpPOrpaMMbl:

OOmeoOpa3oBarenbHas  aucuuiuinHa — «®Dusmkay — gBIsETCST  00S3aTENBHOM  YACTHIO
obmieoOpazoBarenpbHOro IuKiIa obpazoBarenbHol mporpammbel CIIO B coorBerctBun ¢ ®I'OC mo
cnernuanbHocTH 38.02.08 Toproroe nero.

Pa6ouas nporpamma OVIL.06 «Dusuka» npenHasHaueHa sl 0a30BOTO M3y4YeHUS MpPEAMETa B
poeCCHOHATIBHBIX 00pa30BaTEIbHBIX OPTraHU3AIMIX, PEATU3YIOMUX 00pa30BaTEeIbHYIO MIPOrpaMMy
cpeanero oOmiero oOpa3oBaHHsI B IMpeaeliax OCBOEHHUS O00pa3oBaTeNbHONM MHPOTPaMMBI CpEIHETo
npodeccuonaibHoro oo6pazoanus (OIT CIIO) Ha 6aze ocHOBHOTO o0O0IIEro 0Opa3oBaHUS IPHU
MOJITOTOBKE CHEIMAIMCTOB CpeIHEro 3BeHa no cnenuaibHocTu 38.02.08 Toprosoe aeno.

1.2. Heapb u njiaHUpyeMble pe3yJibTAThHI 0CBOEHUSI TN CHUIJINHBI:

Hensvu gucouminasl OYIL.06 «Dusuka sBISIOTCS:

e  (opmupoBaHue y 0OyYarOIIMXCS YBEPEHHOCTH B IICHHOCTH OOpPa30BaHHS, 3HAUUMOCTH
(bu3MYECKUX 3HAHUN AJISi COBPEMEHHOTO KBATH(PHUIIMPOBAHHOTOCTICIIUATIICTA MPU OCYIIECTBICHUHU €r0
podeccCHnOHATLHOM JIeATEIIEHOCTH;

e  (opmupoBaHUE eCTECTBEHHO-HAYYHON IPAMOTHOCTH;

o OBJIaJICHHE CHEeIU(PUIECKOH CcHCTeMON (U3MUYECKUX TMOHATHH, TEPMUHOJIOTUEH U
CHMBOJIMKOM;

. OCBOCHHME OCHOBHBIX (PU3NYECKUX TCOPUH, 3aKOHOB, 3aKOHOMEPHOCTEI;

. OBJIQJICHHE OCHOBHBIMM METOJAMH HAY4YHOT'O TO3HAHUS TPHUPOIbI, HCIOIb3yEMbIMU B
¢dusuke (HaOJIIOICHUE, ONTMCAHNE, U3MEPEHUE, BRIIBIKCHHUE TUIIOTE3, IPOBEACHHUE IKCIIEPHUMEHTA);

o OBJIaJIcHUE yMEHUSIMH 0OpabaThiBaTh JaHHBIE SKCIEPUMEHTA, OOBICHITH MOTYyYCHHbBIE

pe3yibTaThl, YCTaHABIUBATb 3aBUCUMOCTH MeXAy (U3MYECKUMM BeIMYMHAMU B HaAOIIOAaeMOM
SIBJIGHUH, J1€J1aTh BbIBOJIBI;

o dbopmHpoBaHUEe YMEHMS pelaTh (PU3NYECKHe 3aJa4l Pa3HbIX YPOBHEH CII0KHOCTH;

o pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPYECKUXCIIOCOOHOCTEH B
mpouecce MNpUOOpeTeHUs] 3HAHUN C MCIONb30BAHHEM pA3IUYHBIX HCTOYHMKOB HHGPOpMauu U
COBPEMEHHBIX HH(GOPMALIMOHHBIX TEXHOJOTUH; yMeHuH QopMmynupoBaTh M 00OCHOBBIBATH
COOCTBEHHYIO NO3UIMIO [0 OTHOUIEHWIO K (u3nueckod HHGPOpMaIUH, MOJIy4aeMOll M3 pa3HbIX
HCTOYHUKOB;

L BOCIIMTAHHUE YYBCTBA TOPJIOCTH 32 POCCUHCKYIO (PU3NUYECKYIO HAYKY.

B cooTBeTCcTBHU C MOCTABICHHBIMHU oeJsIMU nMperiogaBaHe AV CHUILUIMHBI pCAJIM3YCT CIICAYIOUINEC
3aga4u:

® puoOpeTeHrne 3HAHUM O (yHAAMEHTANBHBIX (U3UYECKUX 3aKOHAX, JEXallUX B OCHOBE
COBpPEMEHHOM (U3NYECKOM KapTHUHBI MHUpA, TMPUHIUIOB JEHCTBUS TEXHUYECKHUX YCTPOWCTB U
MIPOM3BOJICTBEHHBIX IPOLIECCOB, O HauOoJjiee Ba)KHBIX OTKPHITHSX B 00JacTH (DU3MKH, OKa3aBIIMX
ONPEIENAIONIEe BIUSHNAE HA PA3BUTHE TEXHUKHU U TEXHOJIOTHUH;

® ToHMMaHue (PU3NYECKON CYIIHOCTH SIBJICHUA, IPOSIBISIFOIIUXCS B paMKax MPOU3BOICTBEHHON
JeSATEIIbHOCTH;

® OCBOEHHE CIIOCOOOB HCMOJIb30BaHUS (U3NUYECKUX 3HAHUU I PELICHUs NPAKTUYECKUX U
npodeccnoHaNbHbIX 3a7a4, OOBbSCHEHUS SIBJICHUH MPUPOABI, MPOU3BOACTBEHHBIX U TEXHOJIOTMYECKUX
MIPOIIECCOB, MPUHIUIIOB AEUCTBUS TEXHUYECKHX NMPHUOOPOB U YCTPOMCTB, oOecreueHus: 6€30MacHOCTH
MIPOU3BOJICTBA U OXPaHbl IPUPOJIBI;

® (GopMUpOBaHHE YMEHHI periaTh yaeOHO-MPaKTUYECKUE 3aa9i (PU3UIECKOTO COAECPIKAHUS C
y4€TOM PO eCCHOHATHHON HAMTPABIECHHOCTH;

° HpI/IO6pCTCHI/IC OIIbITa ITIO3HAHHUA MW CaMOIIO3HAHU, yMCHI/Iﬁ CTaBUTh 3ada4yu U pCUlaTb



po6IeMbl ¢ y4ETOM NMpodhecCHOHAIBHON HApaBIEHHOCTH;

® (opmupoBaHHME yMEHHH HCKaTh, AaHAIU3UPOBaTh MW 00OpabaThiBaTh  (DUIUYECKYIO
uHpOpMaLHIo ¢ yI€TOM MpoeCCHOHATHLHON HAMIPABICHHOCTH;

® [OArOTOBKa OOYYamOUIMXCS K YCICIIHOMY OCBOCHHIO IHUCHUIUIMH ¥ MOJYJeH
npodecCHOHALHOTO IUKIA: (OPMUPOBAHUE Y HUX YMEHUH U OIBITA NEATEIHLHOCTH, XapaKTEPHBIX IS
npodeccuii / TOIKHOCTEH CIyXalMX WM CHEHHATBHOCTEH, MOIy4aeMbIX B HPOGECCHOHATBHBIX
00pa3oBaTEeNbHBIX OPraHU3ALMUAX;

® [oAroTOBKa K (opMHUpOBaHWIO OOMIMX KOMIIETEHIMH  OYyJIylIero  CIeUaUCTa:
camMoo0Opa3oBaHusl, = KOMMYHHKAIIMH, TPOSIBICHHUS  TPakIaHCKO-MATPHOTUYCCKON  MO3HIIHH,
COTPYZIHUYECTBA, IPUHATHS PEIICHUI B CTAHIAPTHON U HECTAHAAPTHOM CUTYallUsX, IPOCKTUPOBAHHS,
npoBefeHusT (pusmdecknx u3MepeHud, P(HEeKTUBHOrO W 0e30MacHOr0 MCIOJIb30BAHUS Pa3ITUYHBIX
TEXHUYECKHUX YCTPOIMCTB, COOIIOICHHS TIPABUII OXPAHBITPY/a IpU paboTe ¢ PU3NIECKUMU TPHOOpaAMH
o0opymoBaHUEM.

Nzyuenne nucuumauasl OVIL.06 «Pusmka» B 00pa30BaTeNbHONW MporpamMme 00eCIeYrBaeT
(dbopMHpOBaHKE CIEAYIOIIUX PE3YIbTATOB:

Jluunocmuwix:

- YyBCTBO TOPJOCTH W YBXCHHSI K MCTOPUM W JIOCTMDKCHUSM OTEYCCTBEHHOH (hHM3MUECKOM
HayKH; (PU3MYECKHU TPaMOTHOE TIOBEICHUE B MPOPECCUOHAIBHOM ESTEIbHOCTU U OBITY IPU 00palieHun
¢ npubopamu U ycTpoiicTBamu;

- TOTOBHOCTh K TPOJIOJDKEHUIO 00pa3oBaHUs U MOBBINICHUS KBalu(ukanuu B U30paHHOI
podecCHOHATEHOM ACSITETLHOCTH M 00bEKTHUBHOE OCO3HAHUE PO (PU3NICCKUX KOMIICTCHIIUN B ATOM;

- yYMEHHE HCIOJIb30BaTh JOCTHKEHHSI COBPEMEHHOH (Qu3nueckod Hayku W (U3HUECKUX
TEXHOJIOTHH JIJI1  TIOBBIIEHUS COOCTBEHHOTO HMHTEIUJIEKTYaJIbHOTO pa3BUTHUS B  BHIOpaHHOU
npodeccnoHaNbHOMI 1eATeNbHOCTH;

- YMEHHE CaMOCTOSTEIbHO JOOBIBATh HOBBIC IS ce0S (U3NUYCCKUE 3HAHUS, WCIIONB3YS IS
3TOrO JOCTYIHBIE HCTOYHUKU HHPOPMAIIHH;

- YMEHHE BBICTPAauBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHUSI B KOMAH/IE M0 PEIICHUIO OOIINX
3a/1a4;

- YMEHUE YIPaBISATh CBOCH MO3HABATEIHHOM JNEATEIHHOCTHIO, IPOBOAUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

Memanpeomemnuix.:

- HCTIOJIb30BAHKE PA3IMUHBIX BUOB MO3HABATEIHHON ACSITENFHOCTU IS PelleHus (PU3HUECKUX
3a/a4, TPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHUA (HAONIOACHHS, OIUCAHUS, U3MEPEHUs,
SKCIEPUMEHTA) JUIsl U3YUYEHHSI PAa3JIMUHBIX CTOPOH OKPY’KAOIIEH IeHCTBUTEIbHOCTH;

- WCTOJB30BAaHUE OCHOBHBIX HMHTEIUICKTYaJIbHBIX  ONEpalMii: TIOCTAHOBKH  3aJlayW,
(dbopMynupoBaHUs TUTIOTE3, aHAINM3a U CUHTE3a, CPaBHEHHUs, 0000IIEHNS, CUCTEMaTH3alliH, BBISIBICHUS
MPUYUHHO-CIIEACTBEHHBIX CBSI3€d, IOMCKA aHaJoroB, (OPMYIUPOBAHMS BBIBOJOB MJIsi H3YYCHHS
pPa3IMYHBIX CTOPOH (PU3MYECKHX OOBEKTOB, SIBIEHUN M TMPOILECCOB, C KOTOPHIMH BO3HHUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MPO(dEeCCHOHATBHOM cdepe;

- YMEHHE TeHEPUPOBATh UJIEH U ONPEIENATh CPEICTBA, HEOOXOIUMBIE I UX peaTu3allii;

- YMEHHE HCTOJb30BaTh PA3TUYHbIC MCTOYHHMKHU JUIsI TIONydeHHs] (U3HUYECKOr HH(OpMAIINH,
OLICHUBATh €€ JOCTOBEPHOCTb;

- YyMEHHE aHAJIM3UPOBATh WU NPEJCTABIATh WHOOPMAIMIO B PA3IMYHBIX BHJAX; - YMEHUE
MyOIMYHO TPEACTABIATh PEe3yabTaThl COOCTBEHHOTO HMCCIEIOBAHUS, BECTH JMCKYCCUU, JIOCTYITHO U
TapMOHUYHO COYeTasi cojiepkaHue u (opMbI TIPEACTABISIEMON HH(POPMAIIHH;

Ilpeomemnuix:

- chOpPMHPOBAHHOCTh TPEJCTABICHUNH O POJU U MecTe (U3NKA B COBPEMEHHOM HAyYHOM
KapTUHE MHUpa; MOHMMaHUe (U3NYECKOW CYITHOCTH HAONIOAaeMbIX BO BceneHHON sBIEHHA, poiu



¢usukn B (GopMHpPOBaHUHM Kpyrozopa ¥ (yHKIMOHAJIHLHONW TI'PAaMOTHOCTH YEJIOBEKa Ui pEIeHUs
NPaKTHYECKHX 3a/1a4;

- BJIaJICHUE OCHOBOIIOJIATAIOIIUMH (PU3HUECKUMH MTOHATUSMH, 3aKOHOMEPHOCTSIMU, 3aKOHAMHU U
TEOPUSMH; YBEPEHHOE HCIIOJIb30BaHHE (PH3MUECKON TEPMUHOIOTUHN U CUMBOJIHMKH;

- BJAJEHHE OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHMA, HCIOJIB3YEeMBIMH B (pu3HKe:
HaOJII0/ICHNEM, OITMCAHUEM, H3MEPEHUEM, SKCIICPUMEHTOM;

- yMmeHus oOpaOaTbIBaTh pE3y/IbTaThl HM3MEPEHHH, OOHAPYKUBATh 3aBHCUMOCTb MEXIY
(bU3MUECKUMU BETMYMHAMH, OOBSCHSTH IOIy4YCHHBIC Pe3yIbTaThl U JeIaTh BHIBOIBI;

- ¢(hOpMHUPOBAHHOCTb YMEHUS peIIaTh PU3NIECKUE 3a/1aUH;

- c(OpPMHUPOBAHHOCTh YMEHHUS NPHUMEHSTH MOJIYYCHHbIC 3HAHMS A OOBSCHEHHS YCIOBHUH
npoTekaHus (U3NYECKUX SBICHUH B Tpupoje, NpodeccHoHanbHON cdepe W A TPUHATHA
NPAaKTHYECKUX PEIICHUH B TOBCEIHEBHOM KHU3HMU;

- cOpMHUPOBAHHOCTh COOCTBEHHOM MO3MIMHM 1O OTHOIICHUIO K (pu3HuUecKor HH(OpMAIHH,
MOJTY9aeMOi U3 Pa3HBIX HCTOYHUKOB.

B pesynbTaTe ocBoenus yueOoHou nucuuruinabl OYI1.06 «dusukay obydaronuecs J0KHBI:

Ymernb:

- IPOBOJUTH HAOIIOICHNUS, TNIAHUPOBATH U BBITIOJIHATH YKCIIEPUMEHTHI,

- BBIJIBUTATh THITOTE3bI U CTPOUTH MOJCIIH,

- IPUMEHATH MOJYYCHHbIE 3HAHUS MO (U3HKE i1 OOBICHEHHS] Pa3HOOOPA3HBIX (PU3NYECKUX
SIBJICHUH W CBOMCTB BEIIIECTB;

- IPaKTUYECKH HUCII0JIb30BaTh (PU3MUECKUE 3HAHUS;

- OIICHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOUN HH(DOPMALIHH;

- HUCTOJb30BaTh MPHOOPETEHHBIC 3HAHUS W YMEHHUs [JIs pEIleHUs MPAKTUYECKUX 3a1ad
MOBCCIHCBHON JKW3HM, OOCCIeueHus: Oe30ImacHOCTH COOCTBEHHOW JKU3HH, PAIllMOHAIBLHOTO
MIPUPOIONOIB30BaHUS U OXPAHBI OKPYKAIOIIEH CpeIbl.

- ONHUCHIBATH U OOBSCHATH (PH3MUYCCKUE SIBIICHUS W CBOMCTBA TEJ: CBOWCTBA ra30B, KHJIKOCTEH H
TBEPABIX TEJ; JEKTPOMArHUTHYIO MHAYKIHUIO, PACIPOCTPAHEHUE SJIEKTPOMArHUTHBIX BOJIH; BOTHOBBIE
CBOICTBA CBETA; M3JTy4EHHE U MOTJIONIEHHE CBETaaTOMOM; (poTOdhheKT;

- OTJINYATh TUNIOTE3bl OT HAYYHBIX TEOPU;

- JIeJIaTh BBIBOJIBI HA OCHOBE IKCIIEPUMEHTAIbHBIX JTAHHBIX;

- PUBOAUTD MIPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOCHUS U IKCIIEPUMEHT SBIISIOTCS OCHOBOU
JUTSl BBIJIBIDKCHUSI TUTIOTE3 M TEOPHi, MO3BOJISIOT MPOBEPUTh UCTUHHOCTh TEOPETHUYECKUX BBIBOJIOB;
busnueckas TeopHs JaeT BO3MOXXHOCTh OOBSICHSATh U3BECTHBIC SIBJICHUS MIPUPOJIBI U HAYYHBIE (DAKTHI,
MPEACKA3bIBATh €111€ HEU3BECTHBIC SIBJICHUS;

- IPUBOAUTH TPUMEPHI MPAKTUYECKOTO UCIIOIB30BaHMSI PU3NIECKUX 3HAHUI:3aKOHOB MEXaHUKH,
TEPMOJAMHAMUKH U JIEKTPOIMHAMHUKH B SHEPTETUKE; PA3IMYHBIX BUOB AIEKTPOMATHUTHBIX U3ITYUCHHUH
JUIS Pa3BUTHUS PATUO U TEICKOMMYHHKAIUH, KBAHTOBOW (DM3MKU B CO3JaHUM SIIEPHON DHEPrEeTHKH,
J1a3€poB;

- BOCIIPHHUMATh M Ha OCHOBE MOJYYSHHBIX 3HAHUI CaMOCTOSITENILHO OLIEHWBATh HH(OpMAIIHIO,
coneprartytocs B cooOienusx CMU, MuTepHere, HAy4HO-TIOMYJIIPHBIX CTATHSIX.

- IPUMEHSTH MMOJTYYCHHbIE 3HAHUS [ pelIeHns (pU3ndecKux 3aaay;

- OIIpeIeNATH XapaKTep QU3MIecKoro mporiecca mo rpaduky, Tabiumne, hopmyie ;

- U3MEPATH psAA (PU3MYECKUX BEIWYMH, MPEICTaBIsIsl PE3yNbTaThl U3MEPEHHH C Y4eTOM HX
ITOTPELIHOCTEM.

3HaTh:

- CMBICJI TIOHATHI: (U3HUECKOE SBJICHNE, THIIOTE3a 3aKOH, TEOPHs, BEIIECTBO, B3aUMO/ICHCTBHUE;

- CMBICT (PU3UYECKUX BEIUYUU: CKOPOCTh, YCKOpEHHEe, Macca, cuja, UMIyIbC, paboTa,
MEXaHWYeCKasi DHEpPrus, BHYTPEHHSS SHEPrus, aOCOIIOTHAs TeMIeparypa, CPeIHss KUHETHYecKas
SHEPTHUsI YaCTHUIl BEIIECTBA, KOJIMYECTBO TEIUIOTHI, SJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsI;

- CMBICHT (DU3UYECKUX 3aKOHOB KJIACCHYECKON MEXAHHKH, BCEMHUPHOTO TATOTCHUS, COXPAHCHHS
SHEPTUH, UMITYIIbCA U DIEKTPUIECKOTO 3apsiaa, TEPMOANHAMUKHY;
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- BKJIaJ POCCHUICKHUX U 3apyOCKHBIX YUEHBIX, OKAa3aBIINX HaWOOJbIEE BIUSHUE HA Pa3BUTHE
bu3uKy.
Ocoboe 3HaueHNne JUCUUIUIMHA UMeeT pH (popmupoBanuu u pazsutuu OK.



Kon n HauMeHnoBanmne
bopmupyembIx
KOMIIeTeHIIMH

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

Oo0mrue

JAucuumiimHapHbie (IpeaMeTHbIe)

OK 07. CogericTBOBaThH
COXPaHEHHIO
OKpYKarolllen cpeibl,
pecypcocOepereHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYaIUAX

B o0/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMSA

- chopMHPOBAHHOCTH IKOJIOTUYECKOUN KYIbTYPHI,
ITOHUMAaHHUE BIIMSHUS COLNATIBbHO-3KOHOMHYECKUX
MPOIIECCOB HA COCTOSIHUE MTPUPOHON U COIUAIIBHOM
Cpelbl, 0OCO3HaHUE TTI00aTbHOI0 XapaKTepa SKOJIOTHUYeCKUX
po0JeM;

- INIAHUPOBAHUE U OCYUIECTBJICHUE JACHCTBUN B
OKpY>KaloILIEeH Cpelie Ha OCHOBE 3HAHUS LIEJIEH
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE IEUCTBUINA, IPUHOCSAIINX BPE]
OKpY’Karolllel Cpee;

- YMEHHUE MMPOTHO3UPOBATH HEOIATONIPHUSATHBIC
3KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JNENUCTBUMN, TPEAOTBPAIATh UX;

- pacUIMpPEHHE OIbITA ACSITEIBHOCTH SKOJIOTUUECKON
HaIpaBJIEHHOCTH Ha OCHOBE 3HAHUM MO (PU3nKe

- c¢(hopMUPOBATh YMEHUS IPUMEHSTH OJYyYECHHbIE 3HAHUS IS
0OBSICHEHUS YCIIOBHI MPOTEKaHHs (PU3NYECKUX SIBICHUI B
IPUPOJIE U IS IIPUHATHUSA IPAKTUYECKUX PELICHUN B
MOBCETHEBHOM JKU3HU JIJIs 0OecrieueHust 0€301MacHOCTH MPU
oOpalieHnu ¢ ObITOBBIMHU MPUOOPAMHU U TEXHUUYECKUMU
yCTPOMCTBAMM, COXPAHEHHUSI 310POBbsl U COOIIOAEHUSI HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPY)KAIOLLEH CPELE;
OHMMAaHHE HEOOXOUMOCTH IPUMEHEHUS JOCTHKEHUN
(U3MKN ¥ TEXHOJIOTUH JUI PaLlMOHATIBHOTO
IIPUPOJOIIOIB30BAHMS




2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JACIUTLIIAHBI

2.1. O0beM y4eOHOM AUCHUIIUHBI U BUABI YI9eOHOH padoThI

Bun yueoHoii pa6oTsl

O0neM yacoB

O0bem o0pa3oBaTebHOI MPOrpaMMbl Y4eOHOI THCIUTLIHHBI 102
B TOM YHUCIIC:

TEOPETUYECKOE O0YUCHUE 80
nabopaTopHbie PabOTHI 10
MPAKTUYECCKUE 3aHATU 12
WHIUBHyIbHBIN IPOEKT (Oa/nem) ** HeT
KOHTpOJIbHAs paboTta -
KOHCYJIbTallus -
IIpome:kyTouHas aTrecTanus (3a4eT C OLEHKOM) +




2.2. TemaTu4eCcKUii IUIAH U cOJIep:KaHUe YUeOHOH AUCHMIIIMHbI

Haumenosanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHUu3anuM JAesITeJIbHOCTH
00y4arIuXcs

O0BbeM
B 4yacax

dopmHpyeMble
KOMIIeTCHIIUH

4

BBenenue.
duzuka U MeTOAbI
HAYYHOTI'0 O3HAHUS

Coaep:xanue yueOHOr0 MaTepuaJia

N

TeopeTuyeckoe o0yueHue

Ousnka — GpyHIaMeHTalIbHAs HayKa o Ipupoje. EcTecTBeHHO-HAYUHBINH METOT
IIO3HAHMS, €ro BO3MOKHOCTH W TPaHMIBl NIPUMEHUMOCTH. OKCIEPUMEHT U
Teopuss B IIpoliecce IO3HAHUA MpHUpPoAbl. MopaenupoBaHue (U3HUECKUX
ABJICHUH U MpoleccoB. Poib SKkcliepuMeHTa U TEOPUHU B IIPOLIECCE IIO3HAHMS
npuponsl. @Dusmyeckas BenuunHAa. Du3ndeckue  3aKOHbBL. [ 'paHMIIBI
OPUMEHUMOCTH (U3NYECKUX 3aKOHOB M Teopui. IlpuHIMI cOOTBETCTBHUS.
[Tonsatne o ¢Qusnueckold kapTuHe Mupa. llorpemHOCTH  HW3MEpeHHi
(bu3nUecKuX BETUYUH

OK 07

Pa3zpen 1. Mexanuka

12

Tema 1.1. OcHOBBI
KHHEMATHKH

Conep:xanue yue0HOro MaTepuaJia

Teopernueckoe o0yueHue

Mexanudeckoe ABMKEHHE M ero BuAbl. MarepuanbHass Touka. CKalsipHbIe
U BEKTOpHblE (M3NYECKUEe BEIUMYMUHBI. OTHOCHUTEIBHOCTh MEXAaHUYECKOIO
nBwxkeHus. Cucrema orcuera. llpunumn otHocutensHOCTH [ anuies.
Tpaexropust. IIyTs.

ITlepememenune. PaBHOMepHOE mnpsMonuHEWHOe nBHKeHUE. (CKOPOCTb.
VYpaBHeHue nBWXKEHUs. MrHOBEHHass W CpEOHAS CKOPOCTH. Y CKOPEHHE.
[IpsMoNMHENHOE [BHKEHHE C IIOCTOSHHBIM YCKOpeHHEM. JIBUXKEHUEe ¢
MOCTOSIHHBIM YCKOPEHHMEM CBOOOJHOrO MajJeHHs. PaBHOMEpHOE IBUXKEHHE
TOYKU I10 OKPY’KHOCTH, YIJIOBast CKOPOCTh. LIECHTPOCTPEMUTENBHOE YCKOPEHHUE.
Kunemartuka abCoIIOTHO TBEPOTO Tela

Conep:xanue yueOHOro MaTepuasa
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Tema 1.2. OcHOBBI
JTAHAMUKHA

Teoperudeckoe o0yueHue

OcHoBHas 3agada guHamuku. Cuna. Macca. 3akonsl Mexanuku HbroToHa.
Cunel B mpupone. Cuiia TSKECTH M CHJIa BCEMHUPHOTO TATOTEHHUS. 3aKOH
BCEMHUPHOTO TAroTeHus. [lepBas kocmMuueckasi CKOpocThb. J[BH>KEHHE TIJIaHET U
Masibix Tea ConHeunoi cucteMbl. Bec. HeBecomocTs. Cuitbl ynipyroctu. Cuiibl
TPCHHUS

Tema 1.3
3aKkoHBI COXpaHEHUs B
MeXaHHKe

Conep:xanue yueOHOro MaTepuasia

TeopeTuyeckoe o0yueHue

Nmnynec Tena. MUmnynbsce cuiibl. 3aKOH cOXpaHEHUs MMIylbca. PeakTuBHOE
nBrKeHne. MexaHuyeckass pabota W MoIIHOCTh. KuHeTnyeckass 3HEprus.
[ToTenmanpHas SHEpTUsl. 3aKOH COXPAHEHHSI MEXaHU4eCKOoi sHepruu. Padota
CUJIBl TSKECTU U CHIbl YHNpPYyroctu. lIpumeHeHue 3aKOHOB COXpaHEHUS.
Hcrnonb3oBaHne 3aKOHOB MEXAHUKH JJI1 OOBSICHEHUS IBHYKCHHST HEOSCHBIX Tl
U Ui pa3BUTHS KOCMUYECKMX HCCIEJOBaHUM, TPAHULIBI MPUMEHUMOCTHU
KJIACCUYECKOW MEXAHUKH

Pa3nen 2. MoJiekyasipHast

(¢usnka u TepMoAUHAMHUKA

20

Tema 2.1
OCHOBBI MOJIEKYJISIPHO-
KHHETHYECKOH TeOpUH

Conep:xanue yueOHOro MaTepuaJa

Teopernueckoe o0yuenue

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOU Teopun. Pazmepsl u
Macca MoJIeKyJ natoMoB. bpoyHoBckoe nBmkenne. CTpoeHue ra3o00pa3HbIX,
JKUJKHUX U TBepAbIX Ten. neanbHblil ra3. /lapnenue raza. OCHOBHOE
ypaBHEHHE MOJICKYJIIPHO-KUHETUUECKOU TeOpHUH ra3oB. TeMreparypa u ee
u3MepeHue. AGCOMIOTHBIN HYNb TeMIepaTyphl. TepMoauHaMIUecKas nIKata
temriepatypbl. Temneparypa 3Be31. CKOpOCTH ABUKEHUS MOJIEKYT U UX
U3MEpeHHe. Y paBHEHHE COCTOSIHUS HIealIbHOTO ra3a. M3omnpoueccs U ux
rpaduku. ['a30BbIC 3aKOHBI

JlabopaTopHbie padoThI:
1. V3yuenue ogHOrO M3 M30MPOIECCOB

Tema 2.2
OcCHOBBI
TEePMOAUHAMMKH

Conep:xanue yueOHOro MaTepuasa

SN

Teopernueckoe o0yueHue
Buytpennsis sneprus. Pabota u teronepenaya. KonuyectBo TEIoTHI.

YpaBHeHue TeroBoro 6ananca. [leppoeHauano TepMoAMHAMUKH.

N
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AnnabaTHbIi niporiecc. Bropoe Hauvano tepMoauHAMUKH. TersioBbIC
neuratenu. KI1J[ TeroBoro npurarens. OxpaHa npupojbl

Tema 2.3 Conep:xkanue y4eGHOro MaTepuasia 10
ArperaTHplie COCTOSIHHS TeopeTuyeckoe o0yueHue 2
BellecTBa i (asoBble Ncnapenue n konaeHcauus. HacblieHHbIN ap U €ro CBOMCTBA.
TIEPEXO0Ibt OTtHocuTenbHAs BIAXHOCTh Bo3ayxa. [Ipubopsl A onpezeneHus BIaKHOCTH
Bo3ayxa. Kunenue. 3aBUCMOCTD TeMIepaTypbl KUIICHUS OT AABICHHS.
XapakTepucTUKa )KUAKOTO COCTOSHUSA BeulecTBa. bimxHM mopsiiok.
[ToBepxHocTHOE HaTspKeHHe. CMaunBanue. KanwisipHele sIBICHHUS.
XapakTepucTuKa TBEpAOro COCTOSTHUS BellecTBa. Kpucraninueckue u
aMmopdHbIC TeIa
JlabopaTopHbie padoThI: 2
2. OnpeneneHye BIaXKHOCTH BO3/1yXa
IIpakTHyeckue 3aHATHS 2
Pacuer nukna Kapno
IIpakTHyeckue 3aHATHS 2
Pacuer I'TY
IpakTHYeCKHE 3aHATHS 2
KonTponbnas padora Nel «MonekynspHas Qu3nKa U TEPMOJIUHAMUKA»
Pa3nes 3. DiekTpoamHaMuKa 26 OK 07
Tema 3.1 Copepxanue y4eOHOro MmarepuaJa: 6
DJIeKTpuYecKoe 1moJie Teopernueckoe o0yueHue 6
OneKkTpudeckue 3apsaibl. OJEMEHTapHbBIM DJIEKTpUYECKHH 3apsi. 3aKkoH
coxpaneHus 3apsia. 3akoH Kynona. Dnektpuueckoe mosie. HampsokeHHOCTh
anekTpuyeckoro nois. [lpuHuun cynepno3unuu nosiei. IlpoBogHuku B
AIIEKTPUUYECKOM ToJIe. J[MANEeKTpUKU B AnekTpuueckoM mose. [lonmspuszamnms
TdIekTpukoB. [loTeHnuman. Pa3sHOCTh MOTEHIMANOB. DKBHUIOTEHLIUAIbHBIE
noBepxXHOCTH. CBsI3b MEXAYy HANpPsHKEHHOCTBIO W PA3HOCTHIO TOTEHIIMATIOB
AIIEKTPUYECKOTO  MOJA.  DiekTpoeMkocTh.  KoHneHcartopel.  DHeprus
3apsDKEHHOTO KOHZIeHcaTopa. [I[puMeHeHne KOHIeHCaTOpOB
Tema 3.2 Coaep:xaHue yueOHOT0 MaTepuaJjia: 6
Teopernueckoe o0yueHmne 6




3aKO0HBI IOCTOSTHHOIO
TOKA

YcnoBus, He00X0AUMBIE 1J11 BOSHUKHOBEHUS U MOIEPKAHUS JIIEKTPUIECKOTO
Toka. CuilaToka. DIEKTpUYECKoe COmpoTuBIieHHE. 3akoH Oma i ydacTka
uenu. [lapannenbHoe U mocienoBaTeNIbHOE COeIMHEHNE TPOBOAHUKOB. PaboTta
Y MOIIHOCTh MOCTOSIHHOTO TOKa. TemioBoe AeiicTBue Toka 3akoH [[xoyms—
JleHia. DneKTpoABIKYIIAs CHJIa HCTOYHKMKA TOKa. 3aKkoH OMa 11 TOJIHOM 1enu

Tema 3.3 Coaep:xaHue yueOHOT0 MaTepuaJia: 4
DJIeKTPUYECKHUl TOK B TeopeTuyeckoe o0yueHue 4
Pa3JIMYHBIX cpeaax ONEeKTpUYEeCKUH TOK B MeTalaX, B DJJIEKTPOJIMTaX, Tra3aX, B BaKyyMe.
OnekTposin3. 3akoH sJekTpoiuza Papazges. Buasl ra3oBbIX pa3psiaos.
TepmosnexktponHass  smuccus.  [lmasma.  Dnektpuueckwii  TOK B
nonynpoBogHuKax. CoOCTBEHHass U IpUMecHasi poBoAuMocTU. P-n mepexon.
[TonynpoBoHUKOBBIE TPHOOPHL. IIpuMeHeHne MOTyITPOBOTHUKOB
Tema 3.4 Coaep:xanue yueOHOTo MaTepuaJjia: 4
MaruuTHoe moJie Teopernueckoe o0yuenue 4
BekTop uHAyKIIMM MarHUTHOTro nosist. B3aumonelicteue TokoB. Cuna Ammepa.
IIpumenenune cuiibl AMnepa. MarHuTHbBIN NOTOK. [[eficTBHE MarHUTHOTO 1OJIS
Ha JBwkymmiics 3apsa. Cuna Jlopenna. Ilpumenenue cunbl JlopeHua.
MaruutHble cBoiicTBa BeulecTBa. CojlHEUHas aKTUBHOCTb U €€ BIUSHUE Ha
3eminro. MarHuTHble Oypu
Tema 3.5 Coaep:xxaHue yueOHOT0 MaTepuaJia: 6
DJIEKTPOMATrHUTHAs Teopernueckoe o0y4enue 4
HHAYKIUA SIBieHME AIEKTPOMArHUTHOW MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHTYKIUH.
ITpaBmwiio Jlenna. BuxpeBoe osnektpuueckoe mnone. IJC HHAyKIUM B
JBUKYUIUXCS MPOBOAHMKAX. SIBIE€HHWE CaMOUMHIAYKIHUH. HWHAYKTHBHOCTB.
OHeprus MarHUTHOTO IOJISI TOKA. DJIEKTPOMAarHuTHOE I0JIe
IIpakTHyeckue 3aHATHS 2
KonTpoubHnas padora Ne2 «Dnekrpuueckoe noje. 3aKkoHbl IOCTOSIHHOTO
TOKa. MarHuTHoe noje. DJeKTPOMarduTHAsE HHIYKIHSD)
Pa3nes 4. Kosie6anus u BOJIHBI 10
Tema 4.1 Mexannueckne | Copep:kanue yueOHOro MaTepuaa: 4
KOJ1e0aHHUS M BOJIHBI Teopernueckoe o0yueHue 4

'apmonnueckue koneOanusi. CBOOOJHBIE MEXaHWYECKHE  KOJieOaHMs.
[IpeBpamienne sHeprun mpu KoiaeOATETbHOM JBIKCHHH. MaTeMaTHYeCKUn
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MasTHHUK. [Ipy>XMHHBIH MasTHHK. BBIHYXIIEHHbIE MEXaHHYECKHE KOJICOaHUS.
Pesonanc.

[Tonepeunble W MPOJOTIBHBIC BOJHBL. XapaKTEPUCTUKH BOJIHBL. 3BYKOBBIE
BOJIHBL. YJIBTPA3BYK U €r0 IPUMEHEHUE

Tema 4.2 Conep:kaHue y4eOHOT0 MaTepuaJia: 6
JIEKTPOMarHuTHbIE Teopernueckoe o0yuenue 6
KOJ1e0aHHS H BOJIHBI CBoOosnHbIE 3JIEKTpOMarHuTHele KosieObaHus. IIpeBpamieHue 5sHepruu B
KosiebarenbHOM KOHType. Ileproa CBOOOAHBIX ANIEKTPHUECKUX KOJIEOAHHA.
@®opmyna  TomcoHa.  3aryxaroliMe  JJIEKTPOMArHUTHbIE  KOJeOaHUs.
Breinyxnennsie snexTpudeckue konebanus. [lepemenHsiii Tok. Pe3onanc B
JJIEKTPUUECKOW I1enu. ['eHepaTop NEepeMEeHHOro Toka. TpaHchopMaTopsl.
[Tonyuenue, nepenaya v pacipeesIeHue JIEKTPOIHEPTUH.
OneKTpOMarHuTHbIe BOJIHBL. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH.
OTkpheITHI KONIeOaTenbHbld KOHTYp. OnbiThl I'. ['epuia. M300perenue
panuo A.C. ITonosbim. ITonsitue o paanocssu. [IpuHuun paanocsssu.
[IpriMeHeHNE JIEKTPOMAarHUTHBIX BOJIH
Pa3zgen 5. OnTuka 16
Tema 5.1 Conep:xanue yueOHOro MaTepuaJia: 6 OK 07
IIpupona cBera
Teopernueckoe o0y4enue 4
Toueunbrii uctouyHuk cBeTa. CKOPOCTh pacHpOCTPAaHEHHUs CBETA. 3aKOHBI
OTpaxeHHs U pesomiieHus ceeta. [Ipunnun [rolirenca. CosHeYHbIE U TyHHBIE
3armenus. [lonHoe oTpakenue. JIunsel. [locTpoeHne n3o0paxeHus B JIMH3AX.
@dopmyna TOHKOW JIMH3bI. Y BEJIMYEHHE JUH3BI. [ 11a3 Kak onTH4eckas cuctema.
OnTuueckue nmpuodopsl. Teneckornbl
JlabopaTopHbie padoThI: 2
6. OnpenenieHne moKa3aTess MPEJIOMIICHHSI CTEKIIa
Tema 5.2 Coaep:xxaHue yueOHOT0 MaTepuaJia: 6
BoJsiHoBbI€ cBOiCTBa Teopernueckoe o0yueHue 2

CB€TAa

WnTepdepenmus cera. KorepeHTHOCTh cBeTOBBIX Jydeld. HTepdepenus B
ToHKMX MieHKax. Konbiia Hetorona. Mcnonb3oBanue nHTeppepeHIy B HayKe
u texHuke. {udpakuus csera. Jludpakuus Ha 1mean B NapajuIeIbHBIX JIydax.
Hudpakuuonnas pemerka. [lonspuzanus nonepeuHsix BoiH. [lonmspuszanus
ceera. [lomspounsl. [ucnepcust cBera. Buasl m3nydennid. Buael cnekTpos.




Cnektpbl ucnyckanusg. CroekTpsl mnoriomenus. ChnekTpaabHbld aHau3.
CriekTpanpHbI€ KJIacCHl 3B€3/1. YbTpaduosaeToBoe usnyueHue. MudpaxpacHoe
n3nydenue. PentreHoBckue nyur. WMx mnpupoma u  cBoiictBa. Illkana
AJIEKTPOMATHUTHBIX U3JIYYCHHUI

JlaGopaTopHble padoThbI:
7. Onpenenenue UIMHBI CBETOBOM BOJIHBI C TOMOIIBIO (P PAKITUOHHON
pelIeTKH

I[IpakTuyeckne 3aHATHSA:
Kontpoabnas padora Ne 3 «Konebanust 1 BosiHbl. OnITHKaY»

Tema 5.3
CnenunajgbHasi TeOpust
OTHOCHUTEJILHOCTH

Conep:kaHue Y4eGHOT0 MaTepuaJa:

SN

Teopernueckoe o0yueHue

JIBukeHue co cKopocThio cBeTa. IlocTynaTel T€OpUHM OTHOCUTEIBHOCTH U
CJIeAICTBUA U3 HUX./IHBapMaHTHOCTb MOJYJISI CKOPOCTH CBETA B BaKyyMe.
OHeprus 1mokosi. CBsi3b Macchbl U SHEPTUU CBOOOAHOMN YaCTHUIBl. DJIEMEHTHI
PENSATUBUCTCKON TUHAMUKU

Paznen 6. KBanToBasi pusuka

10

Tema 6.1
KBanroBasi onTuka

Conep:kaHue Y4eGHOT0 MaTepuaJa:

SN

Teopernueckoe o0yueHue

KBanroBas runoresa I1nanka. TeroBoe uznyyenue. KopnyckyisipHo-
BOJIHOBOU JyanusMm. @ortoHsl. 'unoresa ne bpoitsis 0 BOJIHOBBIX CBOMCTBAX
yactul. J[aBnenue ceera. Xummudeckoe aericteue cpera. OmbiTel [1.H.
JleGenesa u H.W. BaBunosa. ®orosddexr. YpaBHeHne DUHIITEHHA 114
dotorddekra. [Ipumenenne pororddexra

S

Tema 6.2
duzuka atomMa u
aTOMHOI0 s1Apa

Conep:kaHue y4eOHOro MaTepuaJa:

(o]

Teopernueckoe o0yueHue

Pa3BuTue B3ris10B Ha CTPOECHUE BeleCcTBA. MOeau CTpOEHUS aTOMHOTIO spa.
Snepnas monens atoma. OnbiTel . Pezepdopna. Mozaens atomMa Bojopoja 1o
H. bopy. KBanrtoBele nocrynarsl bopa. Jlazepel. PagunoaktuBHOCTH. 3akoH
PaAMOAKTUBHOIO pacnajna. PaauoakTUBHBIE IpEBpaLICHUS. Crioco0sl
HaOJIOICHUS U PETUCTPALIMH 3apsHKeHHBIX yacThll. CTpoeHne aTOMHOTO sIpa.
JledexT Macchl, SHEprusi CBA3M M YCTOMYMBOCTH aTOMHBIX sjiep. SnepHbie
peakuuu. fnepHas sHepreTuka. JHEPreTUUYECKUM BBIXOJ AJIEPHBIX pEaKLUi.
NckyccTBeHHas paanoakTUBHOCTD. Jlenenue Tsokenbix saep. Llennas saepHas
peakuys. YpasisieMas LenHas peakuus. nepHelii peakrop. TepMosaepHsbli
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cuHTe3. OHeprus 3Be3A. IlosydeHne pajgMOaKkTUBHBIX HM30TONOB W HX
IIpUMEHEHHe. buosormdeckoe JEUCTBUE  PAJAMOAKTUBHBIX — M3JIyYEHHM.
DIEeMEHTApHBIE YACTULIBI

IIpakTHyecKkue 3aHATHS: 2

KonrpoabHnas padora Ne 4 «KBantoBas pusuka»
Paznen 7. Ctpoenue Beenennoii 6 OK 07
Tema 7.1 Conep:kaHue y4eOHOT0 MaTepuaJia: 2
Crpoenne CosiHeuHOM Teopernueckoe o0yuenue 2
CUCTEMBI ConHeyHas cucTeMa: IUIaHeThl U MaJble Tena, cucteMa 3emiusi—JlyHa
Tema 7.2 Conep:xanue yueOHOT0 MaTepuaJia: 4
IBoaonusa Beerennoii

Teopernueckoe o0yueHue

Crpoenune u sBomonus CosHia u 3BE31. Kiaccudukarus 3BE3m. 3BE3NBI U

WUCTOYHUKHU UX SHEPTHUH.

["anaktuka. CoBpeMEeHHBIE MPEACTABICHUS O CTPOSHUU U SBOJIOINH

Bcenennoit

JlabopaTopHbie padoThI: 2

8. M3yueHne KapThl 3Be3AHOTO HeOa

IIpoMe:kyTOUHASI ATTECTAIMSI: 3a4€T C OI[eHKO¥i

Bcero:

102
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