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[NOACHUTEJIBHAA 3AIIMCKA

[Iporpamma oOmieoOpa3oBarenbHol yueOHou auctumummHa [1J1.03 dwusuka
npeaHa3HavyeHa Jyuisl U3y4eHus: B MpodeccroHanbHbIX 00pa30BaTeIbHbIX OpraHU3aliu-
ax CIIO, peanusytonux o0pa3oBaTelbHYI0 MPOrpaMMy CpeIHEro odmiero oopasona-
HUs Ha 0a3e OCHOBHOTO 00111er0 00pa3oBaHus MPHU MOATOTOBKE CIEIUATUCTOB CPEIHE-
ro 3BeHa 1o crnenuaibHocTh 21.02.05 3eMenbHO-UMYIIIECTBEHHBIE OTHOIIICHUS.

[Tporpamma pa3pabotana Ha ocHoBe TpeboBanuii ®I'OC COO, npeabsaBIsIeMbIX
K CTPYKTYypE, COIEpPNKAHUIO U pe3ysbTaraM OCBOCHHS ydeOHoW nucuurimabl 1171.03
®du3nka, B COOTBETCTBUU ¢ PeKoMeHJalMaAMHU M0 OpPTaHU3AlMK MOJYYEHUSI CPETHETO
o0miero oOpazoBaHusi B MpeeIax OCBOEHHUS 00pa30BaTEIbHBIX MPOTPaAMM CPEIHETO
npodeccruonanbHOTO 00pa3oBaHus Ha Oa3e OCHOBHOTO OOIIEro 00pa3oBaHUs C YIETOM
TpeOOBaHMI (eepanbHbIX FOCYAapCTBEHHBIX 00pa30BATENbHBIX CTAHIAPTOB M MOJY-
yaeMou mpodeccuu Uil CHeUaIbHOCTU CPETHEro MPOo(ecCHOHaIBLHOTO 00pa3oBaHus
(mucemo [enmaprameHTa rocyJapCTBEHHON MOJUTHKUA B c(epe MOJITOTOBKH pabouux
kaapoB u JII1O Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue nporpammbl [1/].03 ®@usnka HamnpaBlIeHO HA JOCTHKEHHUE CIIENy-
IOLIKX LeJIe:

* OCBOCHHUE 3HaHUH O (PyHIaMEHTaIbHBIX (PU3UUYECKUX 3aKOHAX M MPUHIIMIIAX, Jie-
JKAIIMX B OCHOBE COBPEMEHHOM (hM3MUECKOW KapTHUHBI MUpPA; HauOoJiee BasKHBIX
OTKPBITUSIX B 00J1aCTH (DU3UKH, OKA3ABIINX ONPECISAIONICe BIUSIHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH; METOJIaX HAyYHOT'0 MO3HAHUS IPUPO/IBI;

* OBJIQJICHUE YMEHUSMHU MPOBOAUTH HAOIOJCHUSI, TIJIAHUPOBATh U BBITIOJHATH JKC-
MEPUMEHTBI, BBIIBUTATh TUIOTE3bl U CTPOUTH MOJENIU, IPUMEHATH MOTYyYECHHbIC
3HaHMS MO (U3MKE )i OOBSICHEHUS Pa3sHOOOpPa3HBIX (HU3MUECKUX SBICHUU U
CBOMCTB BEIIECTB; MPAKTUUYECKU HMCIOJIb30BaTh (DU3NUYECKUE 3HAHUS; OIEHUBATh
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMAIIUK;

* pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX CIO-
cOOHOCTEH B mpoliecce NpuoOpeTeHrs 3HaHUNH U YMEHHM 110 (U3HKE C UCTOIb30-
BaHMEM Pa3NIMYHBIX UCTOYHUKOB MH(OpPMAIIUU M COBPEMEHHBIX WH(OPMAIMOH-
HBIX TEXHOJIOTHH;

* BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTHU TO3HAHUS 3aKOHOB IMPHUPOJIbI, MC-
MOJIb30BAHUS TIOCTHKEHUIN (PU3UKH HA 0Jaro pa3BUTHS YEJIOBEUYECKOU ITUBUIIN3A-
1MUY, HEOOXOJUMOCTH COTPYIHMYECTBA B MPOIIECCE COBMECTHOTO BBHITIOJHEHUS
3a/1a4, YBOKUTEIHHOTO OTHOIICHUSI K MHEHHIO OIIOHEHTA MIPU 0OCYKJICHUH TIPO-
0JIeM €CTECTBEHHO-HAYYHOT'O COJEp>KaHUs; TOTOBHOCTH K MOpPaIbHO-ITUYECKOU
OIICHKE MCIIOJB30BaHUS HAYYHBIX JOCTH)KCHUHN, UyBCTBA OTBETCTBEHHOCTH 3a 3a-
LUIATY OKPYXKAIOLIEH CPEIbI;

* UCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN M YMEHUH JJISI pElIeHUs MPAKTUYECKUX
3a71a4 ITOBCEIHEBHOM >KM3HH, oOecrieueHrs 0e30IacHOCTH COOCTBEHHOM JKM3HHU,
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paIMOHATBHOTO MPUPOJOTIONB30BAHUS U OXPaHbl OKPYXAlOIIeW Cpelbl U BO3-
MO>KHOCTb IPUMEHEHUS 3HaHWUU TIPU PEIICHUH 3a/1ay, BO3HUKAIOMIMX B MOCIEY-
fo1ed mpodeccCuoHaIbHOM eI TeIbHOCTH.

B nporpammy BKITIOUEHO coziepKaHUE, HAIpaBiIeHHOE Ha (OPMUPOBAHUE Y CTY-
JIEHTOB KOMIETEHIINM, HEOOXOIUMBIX JUIsl KAU€CTBEHHOI0 OCBOCHHMS MPOTPaMMBbI MO/
rotoBku cnernuanuctoB cpeanero 3BeHa (IIIICC3) mo cneumanbHOocTH 21.02.05 3e-
MEJIbHO-UMYIIECTBEHHBIE OTHOIICHHS Ha 6a3€ OCHOBHOI'O 00I1IEr0 00pa3oBaHusI.

[TporpamMma MOKET UCHIONB30BATHCS APYTUMHU MpodheccCHnoHaIbHBIME 00pa3oBa-
TEJbHBIMU OPTaHU3ALUAMHU, PEATUIYIOIUMHA 00pa30BaTENbHYIO POTPaMMy CPEIHEro
oO1mero o6pa3oBanus Ha 0a3e OCHOBHOTO OOIIETO 00pa30BaHUs B MPEEIax OCBOCHUS
[MIICC3 no cneunanbHocTy 21.02.05 3eMenbHO-UMYIIIECTBEHHBIE OTHOIICHMS.

Pabouass mporpamma y4yeOHOW JUCUUIUIMHBI MOKET OBITh aJanTUPOBAHA IS
oOyueHus uHBanua0B u aui; ¢ OB3.

MECTO YYEBHOU JUCHUIIIMHBI B YYEBHOM ITJIAHE

B ydeOHOM m1aHe mporpamMMbl MOATOTOBKHU CIICIIUATIMCTOB CPEHETO 3BEHA II0
cnenuanbHocT 21.02.05 3emMenpHO-UMYIIICCTBEHHBIC OTHOIICHUS ydeOHas JHUCIIH-
IJIMHA OTHOCHUTCS K MpeaMeTHOW obnactu «EcTrecTBeHHBIE HayKH» BXOIUT B COCTaB
0011e00pa3oBaTeNbHbIX YU€OHBIX TUCIUTIINH.

PE3YJIbTATBHI OCBOEHMS YUYEBHOUN JUCITATIIMHEI

OcBoeHMe cojepKaHusl Y4eOHOW JUCHUIUIMHBI — O0OECIEYMBACT JIOCTHUIKECHHE
CTYJIEHTaMH CJIEAYIOIINUX PE3yIbTaTOB:
* JIUYHOCHHDBIX'

» 4yBCTBO TOPJIOCTH U YBAXEHUS K HCTOPUH U JTOCTIKCHHUSAM OTEYECTBEHHOU (hH-
3MYECKON HAyKH; (GU3MUECKH IPAMOTHOE MOBEICHNUE B MPOGECCUOHATBHON Jes-
TEJIBHOCTH U OBITY IPU OOpAILlEHUH C TPUOOpPaMU U YCTPOMCTBaAMU;

» TOTOBHOCTH K MIPOJIOJDKCHHUIO 00pa30BaHUs M MOBBIMICHUS KBATH(PUKAIIUN B W3-
OpaHHOM TIPOheCCHOHAIBHOW ACATEILHOCTH M OOBEKTHUBHOE OCO3HAHHE POJIU
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

» YMCHHE WCIIOIh30BaTh JTOCTIKEHUS COBPEMEHHOW (PU3NYCCKOW HAyKu U (U3H-
YECKUX TEXHOJOTUHN JIJIsl TOBBIIMICHUS COOCTBEHHOTO HHTEIJICKTYJIbHOTO Pa3BHU-
THUS B BBIOPaHHOW MPOQPECCUOHAIBHON ACATEIBHOCTH;

» YMEHHE CaMOCTOSITSIIBHO JTOOBIBaTh HOBBIC JJIsi ce0si (pU3MUECKue 3HAHUS, HC-
MOJTB3YSI IJIs1 TOTO IOCTYIHBIC HCTOYHUKN MH(HOPMAIIHH;

» YMCHHE BBICTpaMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMaHJE IO pe-
IIIEHUIO OOIMX 3a/]a4;

» YMCHHE YIPaBISATh CBOCH TMO3HABATEIHLHOW JCSITEILHOCTHIO, TPOBOAMTH CaMoO-

5



OLICHKY YPOBHSI COOCTBEHHOT'O MHTEJIIEKTYaJIbHOTO PA3BUTHS;

*MemanpeoMemHblix:

» WCIOJIb30BaHNE PA3IMYHBIX BUIOB TO3HABATEIHLHOW JESATEITLHOCTU JJIS pellle-
HUsl GU3HUECKHUX 3a]lay, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS (HaOI0Ae-
HUSl, OMUCAHUs, U3MEPEHHUsI, SKCIIEPUMEHTA) JJIsi U3YyUYEHUs Pa3IMYHBIX CTOPOH
OKPY’KaroIIEH NECHCTBUTEIBHOCTH;

» HCIIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYAJIbHBIX OTEpaIliii: TIOCTAHOBKU 33J[a4H,
dbopMynMpoBaHMs TUMNOTE3, aHAIN3a U CUHTE3a, CpaBHEHUs, 0000IICHMSI, CUCTE-
MaTHU3allMK, BBISBICHHUS MPUYMHHO-CJIEICTBEHHBIX CBSA3€H, MOMCKA aHAJIOIOB,
dbopMynHpOBaHHs BBIBOJOB JJISI HM3YYEHUS PA3UYHBIX CTOPOH (PU3UUECKHUX
00BEKTOB, SIBIICHUA W TIPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJIMMOCTH
CTAJIKUBATHCS B MPOPECCUOHANBHOM cdepe;

» YMCHHE TCHEPUPOBATh MJICH M OINPEACIATh CPEICTBA, HEOOXOAUMBIC JUII UX pe-
aNnu3aInu;

» YMCHHE WCIOJIb30BaTh Pa3IMYHbIC HCTOYHUKH JUIS MOJTYYCHUS (DU3UICSCKON HH-
dbopmaiuu, OIeHUBATh €€ JJOCTOBEPHOCTH;

» yMEHHE aHAJTM3UPOBATh U MPECTABIATh HH()OPMAIIUIO B PAa3TUYHBIX BHIAX;

» yMeHHE TyOIMYHO TPECTABIIATh PE3yJIbTaThl COOCTBEHHOTO MCCIICIOBaHNS, Be-
CTH JUCKYCCHUH, TOCTYITHO U TAPMOHHYHO COYETasi CoiepKaHue U (pOpMBI Mpe/I-
cTaBJsieMoi HHGOpMAIINH;

* HPEOMEMHbIX:

» c(hopMHpPOBAHHOCTH TPEJCTABICHUN O PONH U MeCTe (DU3WKU B COBPEMECHHOM
HAay4YHOU KapTHHE MUPA; IOHUMaHUE (HU3UIECKON CYITHOCTH HAOIMIOAAEMBIX BO
Bcenennolt siBnenuii, poiu ¢Gu3MKu B GOPMHUPOBAHUU KPYro3opa U (PyHKIHO-
HaJHLHOW TPaMOTHOCTH YeJIOBEKA JIJISl PEIICHUS MMPAKTUYECKHUX 3a]1a4;

» BJIaJICHUE OCHOBOTIOJATAIONIUMHU (DU3UIECKUMHU TOHSATHSIMH, 3aKOHOMEPHOCTSI-
MU, 3aKOHAMHU W TEOPHSIMU; YBEPECHHOE HCIOJb30BaHNE (U3MUESCKON TEPMHUHO-
JIOTUW CUMBOJIUKH;

» BIIaJICHHEC OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHUS, UCIOJB3YEeMbIMH B (HU-
3HMKe: HAOIIOJCHUEM, ONTUCAHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

» yMeHHS 00pabaThiBaTh PE3yJbTaThl M3MEPECHH, OOHAPYXKHBATh 3aBUCHMOCTD
MeXAY (PU3NIECKUMU BEIMUYMHAMU, OOBICHITH MOJyUYCHHbBIE PE3yJbTaThl U Jie-
JIaTh BBIBOJIBL;

» c(hopMHPOBAHHOCTH YMEHHUS pPeIIaTh GU3HISCKUE 3aa4H;

» chopMHpPOBAHHOCTH YMECHHS TIPUMEHSATH MTOJIYYCHHBIC 3HAHUS I OOBSICHECHUS
YCIIOBUM TMPOTEKaHUS (PU3HUCCKUX SBICHHH B TMPHUpPOJE, MPOo(ecCHOHATEHON
chepe

» IIJISl IPUHATHUS IPAKTUICCKUX PEIICHN B MIOBCETHEBHOM KU3HU;

» c(OpMHUPOBAHHOCTH COOCTBEHHOM TMO3UIIUU 10 OTHOIICHUIO K (PU3HUECKOW WH-
dbopManu, moTy4acMoi U3 pa3HbIX HCTOYHHUKOB.
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COJIEPXAHUE VUYEBHOM JUCHUITJIMHBI
BBenenue

®dusuka — (yHIaMeHTalIbHAsI HAyKa O MPUPOJIE.

EcTecTBeHHO-Hay4YHBII METO/ ITO3HAHMSI, €0 BO3MOXHOCTH U TPaHULBI IIPUME-
HUMOCTH. DKCIIEPUMEHT U TEOpHUs B IIpoLecce MO3HAHUSA NpUpoAsl. MoaennpoBaHue
dbuznyeckux SBJICHUNA U MpoIieccoB. Posb 3kcnieprMeHTa U TEOPUH B Mpoliecce Mo3Ha-
Husl ipupoibl. dusnyeckas BennurHa. [lorpemnoctu u3MepeHuil GU3NIECKUX BEIH-
ynH. Ousnyeckue 3akoHbl. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [loHsATHE
0 ¢u3nueckoil kapTuHe MHpa. 3HaAYeHHE (U3UKH MPH OCBOCHUU M CIIECHUATBHOCTEH

CIIO.
1. Mexanuka

Kunematruka. Mexannueckoe asmxeHue. llepememenue. Ilyts. CkopocTb.
PaBHOMEpPHOE NPSMOIMHENHOE NBUKEHHUE. Y CKOpEeHHUE. PaBHONIEpEMEHHOE TIPSAMOJIN-
HelHoe nBrkeHne. CBoOoaHOE najeHue. J[BrkeHue tena, OpOIIeHHOTo MO YTIIIOM K
ropu3oHTy. PaBHOMEpPHOE NBUKEHUE IO OKPYKHOCTH.

3axonbl Mmexannkn Hbrorona. [lepssiii 3akoH Herorona. Cuna. Macca. Nm-
nynbsc. Bropoit 3akoH HeroToHa. OCHOBHOM 3aKOH KJIACCHYECKOW NUHAMHUKH. TpeTui
3akOH HprOTOHA. 3aKOH BCEMHUPHOTO TIATroTeHUd. | paButanimonnoe noje. Cua Tsxe-
ctu. Bec. CriocoObl n3mepenus macchl Tesl. Cuiibl B MEXaHUKE.

3aKoHBI COXpaHEeHHUsI B MeXaHMKe. 3aKOH COXpPaHEHHUs UMITyJIbca. PeakTuBHOE
nBrokeHue. Pabota cuibl. PaboTta moTeHuuanbHbix cuil. MotmHocTh. DHeprus. Kune-
Thdeckas sHeprud. [loteHunanbHas 3Heprus. 3aKOH COXPAHEHUSI MEXaHUYECKOU YHEP-
run. [IpumeHenune 3ak0OHOB COXpaHEHHS.

Jemoncmpayuu

3aBUCHUMOCTH TPACKTOPUHU OT BHIOOpA CUCTEMBI OTCUeTa. BUIbI MEXaHUYECKOTO
JIBUKECHUSL.

3aBUCHUMOCTh YCKOPEHUS T€la OT €r0 MacChl U CUJIbI, IEUCTBYIOLIEH HA TEJIO.
CnoxeHue CHIL.

PaBeHCTBO U MPOTUBOIIOI0KHOCTh HAIIPABIICHUS CUJI IEUCTBUS U POTUBOAECH-
CTBHUSI. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AeopMaIiuu.

Cuuibl Tpenusi. HeBecomocTh. PeakTuBHOE BH>KEHUE.

[lepexoa NOTEeHIMATLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Jlabopamopnsie pabomut

HccnenoBanue ABMKSHUSA Tejia MO ISUCTBUEM MMOCTOSHHOM CHJIBI.

N3ydenune 3aKoHa COXpaHEHUSI UMITYJIbCA.

CoxpaHeHre MEXaHUYECKOW SHEPruu NP JABMKEHUM Tella MOJ ACHCTBUEM CHUII
TSKECTU U YIIPYTOCTH.



CpaBHeHHe pabOThI CHIIBI C ©3MEHEHNEM KHHETHYECKOW SHEPTUH TeTa.

N3yyeHue 3aKOHOB COXpaHEHUs Ha MPHUMEPE yaapa MIapoB U OATTUCTUYECKOTO
MasiTHUKA.

N3yyenue ocoOeHHOCTEM CUITbI TPEHUS (CKOIBKEHU).

2. OCHOBBI MOJIEKYJISIPHON (PU3UKU M TEPMOAMHAMUKH

OCHOBBI MOJIEKYJISIPHO-KHHeTHYeCcKO# Teopun. UneanbHblii ra3. OCHOBHbIE
ITOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. PazMeprsl 1 Macca MOJEKYH U aTo-
MoB. bpoynoBckoe amxkenue. uddysus. Cuibl u sHEeprus MeXMOJICKYISIPHOTO B3a-
umozeicTBus. CTpoeHue razoo0pas3HbIX, KUAKUX U TBEpAbIX Tell. CKOpOCTH JIBHKE-
HUS MOJIEKYJI U UX u3Mepenue. MneanvHbli ra3. /laBnenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKON TEOpUU ra3oB. Temimeparypa U ee usMepeHue. ['a3oBeie
3aKOHBI. AOCONIOTHBIM HYJb TeMMepaTypbl. TepMoJIUHaMHUUEcKas [IKaja TeMIlepaTy-
pBl. YpaBHEHHE COCTOSIHUS UACAIBHOTO raza. MossipHas ra3oBasi IOCTOSHHAs.

OcHoBbI TepMmoguHAMUKUA. OCHOBHBIE MOHATHUS U onpenesieHus. BHyTpeHHss
DHEPrus CUCTEeMbl. BHYTpeHHsis sHeprus uicanbHOro rasa. Pabora m Teruiora Kak
dopMbl mepenaun 3HEpruu. TemaoeMKOCTh. YielbHas TEMJIOEMKOCTh. YpaBHEHHE
TersioBoro Oananca. IlepBoe Havano TepMoauHamMuku. AnnrabaTHeiil npouecc. [Ipun-
uun AerctBus TeroBord mammHbl. KIIJ TermoBoro nurarens. Bropoe Havano tep-
MOJMHAMHKHU. TepMOIMHAMUYECKAs IIKajla TeMIeparyp. XOJOAWJIbHBIE MAIlWHBI.
TermnoBsie aBurarenn. OxpaHa NpUpobI.

CroiicTBa napos. Vcnapenue u konaeHcanus. HaceleHHslid nmap u ero cBou-
cTBa. AOCOJIIOTHAS U OTHOCUTENbHAS BIAXKHOCTh BO3ayxa. Touka pockl. Kunenue. 3a-
BUCHUMOCTB TEMIIEPATYPHI KUIIEHUS OT AaBJiieHUs. [leperperslii map u ero ucrosbp3oBa-
HUE B TEXHHUKE.

CBoiicTBa KHMIAKOCTeH. XapaKTEPUCTUKA KUJIKOTO COCTOsIHUS BemecTna. [lo-
BEPXHOCTHBIN CIION KUAKOCTU. DHEPTUS MOBEPXHOCTHOTO CJIOA. SIBJIEHUS HA TPAHUIIC
YKUJIKOCTH C TBEPABIM TeJIOM. KanviuisipHble SBIICHUS.

CaoiicTBa TBepAbIX TeJ. XapakKTepUCTHUKAa TBEPAOTO COCTOSHHS BEIIECTBA.
VYrpyrue cBoiicTBa TBEpAbIX Tell. 3akoH ['yka. MexaHnueckue CBOMCTBA TBEPABIX TEI.
TermnoBoe pacmmpeHne TBEPbIX TEN U KUIAKOCTEN. [lTaBiaeHne u KpucTamum3anus.

Hemoncmpauuu

JBrxenue OpoyHoBckux yactuil. Juddyzus.

N3meHeHue naBieHus raza ¢ U3MEHEHUEM TeMIIepaTypbl PU MOCTOSTHHOM 00'b-
eme. M3orepMudeckuii 1 n300apHbBIA MPOIECCHI.

W3meHeHue BHYTpEHHEW SHEPTUU TeJ MPU COBEPIICHUH PaOOTHI.

Mopenn TemIOBBIX ABUTATEIICH.

Kurienue BOJIbI ITpy MOHUKEHHOM JIaBJICHHH.



[Icuxpomerp u TUrpomerp.

SIBneHUs NOBEPXHOCTHOTO HATSKEHUS M CMAaYMBaHUS.
Kpucranisl, amopgHbie BEIECTBA, )KUAKOKPUCTATUINYECKUE TENA.
Jlabopamopnwie pabomut

M3mepenne BIaKHOCTH BO3yXa

M3mepenne MOBEpXHOCTHOIO HATSYKEHUS KUIKOCTH.
Habmroienue nporecca KpucTalan3auuu

W3ydenue aepopmaiiu pacTsHKEHHUS.

N3yyeHue TemnoBoro pacimpeHns TBEPAbIX TEN.

N3yuyeHnue 0coOOEHHOCTEN TEILUIOBOrO PACIIMPEHUS BOABI

3. DJIeKTPOAMHAMMKA

JJIeKTPpUUYEeCKoe MoJie . DICKTPUUECKUE 3apsiabl. 3aKOH COXPAaHEHHS 3apsa.
3akoH Kynona. Dnekrpuueckoe nosie. HanpskeHHOCTB 3i1eKTprudeckoro noss. [Ipun-
UM cynepno3uuuu nojiei. Pabora cun snekrpocratudeckoro noss. [lorennuan. Pas-
HOCTb MOTEHIMATIOB. DKBUIIOTEHIIMAJIbHBIC MOBEPXHOCTH. CBS3b MEXKTY HAIPSIAKEHHO-
CTBIO M PA3HOCTBIO MOTEHIMATIOB AIEKTPUUYECKOTO MOAA. [IMDNEKTPUKHU B IIEKTpUYE-
ckoMm none. [lomapusanusa quanekTpukoB. [IpoBogHukH B 3nekTpudeckoM none. Kon-
nencatopbl. CoeluHeHEe KOHACHCATOPOB B 0aTapero. JHEprus 3apsHyKEHHOTO KOHICH-
caTopa. DHEPIUs ANEKTPUUYECKOTO TOJIA.

3aKOoHbI MOCTOSIHHOTO TOKA. YCJOBUS, HEOOXOIUMBIE I BOSHUKHOBEHHS U
MOJJIEPKAHUS DJICKTpUUeCcKoro Toka. Cujia TOKa M TJIOTHOCTh TOKa. 3akoH Oma s
yuaactka 1enu 6e3 3/[C. 3aBUCUMOCTD IEKTPHUUECKOTO COITPOTHUBIICHHS OT MaTepHaa,
JUTMHBI U TUIOILAIY [TONIEPEYHOT0 CEYEHHUS MPOBOJIHUKA. 3aBUCUMOCTD JIEKTPUUYECKOTO
COMPOTUBJICHUSI TTPOBOJHUKOB OT TEMIIEPATYPhI. DICKTPOABUKYINASI CUJIa UCTOYHUKA
Toka. 3akoH Oma mig nojiHou nenu. CoennHeHrne npoBOAHUKOB. COETMHEHUE UCTOY-
HUKOB 3JIEKTpUYECKON 3Hepruu B Oartapero. 3akoH J[xoyns—Ilenna. Pabora n momi-
HOCTB JJIEKTPUYECKOT0 TOKA. TernoBoe AeMCTBUE TOKA.

DJIEKTPUYECKH TOK B MOJynpoBogHuKax. CoOCTBEeHHas: MPOBOAUMOCTb MO-
JynpoBOJHUKOB. [101yNIpOBOHUKOBBIE TPUOOPHI.

MarnuTHOe noJie. BekTop MHAYKIMA MarHUTHOTO MOJs. JlecTBHE MarHUTHO-
ro MOJIs Ha MPSAMOJIMHEHHBIN MPOBOJHUK C TOKOM. 3akoH Amriiepa. B3aumopeiicteue
TOKOB. MarHuTHbIM OTOK. PaboTa 1o mepemenieHunto mpoBoIHUKA ¢ TOKOM B MarHUT-
HOM mnoJie. JlelicTBUe MarHUTHOro Mojis Ha JBWKyuuics 3apsia. Cuna JlopeHia.
OnpeneneHue yaelnbHOro 3apsaia. Y CKOPUTEIH 3apsiAKEHHbBIX YaCTHII.

DJIEKTPOMATHUTHAS WHAYKIUA. ODJIEKTpOMarHuTHas WHAyKuus. Buxpesoe
anekTpuyeckoe nojie. CaMOMHAYKIUS. DHEPTUsl MATHUTHOTO TOJIA.

Hemoncmpauuu

B3aumopencTBre 3apsyKEHHBIX TEIN.
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[IpoBOJHUKM B AIEKTPUUYECKOM MOJIE.

JIMBAEKTpUKY B eKTpudeckoM nose. KonaeHcaTopsl.

TernnoBoe AENCTBHUE SIEKTPUUECKOTO TOKA.

CoOcTBeHHas U TpUMECHasi IPOBOJUMOCTH IMOJTYTPOBOHUKOB.

[TosynmpOoBOHUKOBBIN TUO.

Tpanzuctop. OneIT Dpcrena.

B3anmoeiicTBue MPOBOAHUKOB € TOKaMU. OTKIIOHEHHUE JJIEKTPOHHOTO Iy4YKa
MAarHUTHBIM TIOJIEM.

DNEeKTPOJIBUTATENb.

DIeKTpOU3MEpPHUTENbHBIE TPUOOPHI.

DneKTpOMarHuTHasE MHTYKIIUSI.

OmneiTel @apajes.

3aBucumocThb DJIC caMOMHIYKIIMHA OT CKOPOCTH U3MEHEHUS CUJIbI TOKA M UH-
JYKTUBHOCTH ITPOBOJIHUKA.

PaGota snexrporenepartopa. Tpancdopmarop.

Jlabopamopnwie pabomul

N3yuenne 3akoHa OMa Jj1s1 y4acTKa LEMH, MOCIeI0BAaTEIbHOTO U NapaJlIeIbHO-
ro COEIMHEHUS TPOBOJHUKOB.

N3yuenne 3akona OMa Juis OJIHOM 1enu. M3yueHue aBieHus 3J1€KTPOMarHuT-
HOW MHIYKIIHH.

Omnpenenenue KodppuireHTa MoJe3HOTO ACHCTBUS AIEKTPUUECKOTO YaltHUKA.

OrnpeneneHue TeMnepaTypbl HUTH JaMIlbl HAKAJIUBAHUS.

Onpenenenue /1C 1 BHYTPEHHETO CONPOTUBIICHNUSI UICTOYHUKA HATTPSYKCHUS

4. Ko1c0aHUA ¥ BOJIHBI

Mexanuveckue kosaedanusi. KonebarenbHoe npuxeHue. ['apmoHudeckue Ko-
nebanus. CBoOOHbIE MEXaHUYECKHUE KojieOaHus. JIMHelHbIle MEXaHUYeCKUe Kojeba-
TelbHbIe cucTeMbl. [IpeBpalieHue sHeprun npu kKojaedaTeabHoM ABMKeHUH. CBOOO/I-
HbIE 3aTyXalollle MeXxaHu4yeckue KojeOaHus. BeIiHYX/IeHHbIE MEXaHUYECKHUE KojeOa-
HUSL.

Yupyrue BosHbl. [lonepeunsie U MpoOJIBbHBIE BOIMHBL. XapaKTEPUCTUKHU BOJI-
Hbl. YpaBHEHUE IUIOCKOHN Oerymiedt BosHbl. MuTepdepenmus BomaH. [lonstue o nu-
dbpakiuu BoJH. 3BYKOBBIC BOJHBI. YJIBTPA3BYK U €T0 IPUMEHEHUE.

DJIEKTPOMATHUTHBIE KoJie0aHus. CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJICOaHUS.
[IpeBparienre sHEPTUH B KOJEOATEIHPHOM KOHTYpE. 3aTyXalolue 3JIeKTPOMarHuTHbIC
koseOanus. ['eHepaTop He3aTyXamIIKX ANMEKTPOMArHUTHBIX KoJieOaHui. BriHyXIeH-
HbIE dJIeKTpHUecKre KojeOanus. IlepemeHHbI TOK. 'eHepaTop IMEepeMEHHOro TOKA.
EMKOCTHO€ ¥ MHIIYKTUBHOE COINPOTHUBIJIEHUS NTEPEMEHHOr0 TOKa. 3aKkoH OMa JJ1s 3JIeK-
TPUYECKOM IIENU MEePEeMEHHOT0o Toka. PaboTa W MOIIHOCTh MEPEMEHHOTo Toka. ['eHe-
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patopsl Toka. Tpanchopmaropsl. Toku Beicokoit dactothl. [lomydenue, mepenada u
pacrpeneseHue MIEKTPOIHEPTHH.

JIEKTPOMATHUTHBIE BOJIHbI. DJEKTPOMAarHUTHOE I0JIE€ KaK OCOOBIN BHJ Ma-
TEepUU. DJIEKTpOMarHuTHble BOJHBL. BuOpatop I'epma. OTKpbITBIN KojeOaTenbHBIN
KoHTYp. N300perenue paguo A.C. ITonoeim. Ilonarue o paauocsssu. [lpumenenue
AJIEKTPOMArHUTHBIX BOJIH.

Jemoncmpayuu

CB0OOIHBIE U BBIHYX/ICHHBIE MEXaHUYECKHE KoeOaHus. Pe3oHaHc.

OOpa3zoBaHue U paclpoCTpaHEHUE yIPyTruX BoJaH. YacTora KojgebaHUil U BbICOTa
TOHA 3ByKa. CBOOOIHBIE 3JIEKTPOMArHuTHbIE Kojiebanusa. OciuiorpaMma rnepemMeH-
HOro Toka. KoHzmeHcarop B 11enu NepeMeHHOro TOKa.

Karynika nHIyKTUBHOCTH B LIENM IEPEMEHHOr0 TOKa. Pe3oHaHC B mocienoBa-
TEJIbHOU LIETIH MIEPEMEHHOTO TOKA. M31ydeHne U mpueM IIEKTPOMAarHuTHBIX BOJIH. Pa-
JMOCBS3b.

Jlabopamopnwie pabomut

N3ydeHne 3aBUCUMOCTH NEPUOAa KOJI€OaHUM HUTSHOTO (WM MPY>KUHHOTO) Ma-
ATHUKA OT JUIMHBI HUTU (WJIK MaccChl Ipy3a).

MHyKTUBHBIE 1 EMKOCTHOE COIIPOTHUBIICHHUS B LIENU IEPEMEHHOIO TOKa

5. OnTuka

IIpupoaa cBera. CKOpOCTh PacHpOCTPAHEHUS CBETA. 3aKOHBI OTPAXKCHUS U
npenomiieHus ceeta. [lonHoe orpaxenue. JInn3pl. a3 kak onrtnyeckas cucrema. On-
TUYECKUE TPUOOPHI.

BoJsiHoBbIe cBoiicTBa cBeTa. MHTepdepenuus cBera. KorepeHTHOCTh CBETOBBIX
nyueit. Untepdepenius B TOHKHX ieHKax. [lonocel paBHo# Tommuubl. Konbia Hero-
toHa. Mcnonp3oBanue nHTEepdepeHIuu B Hayke U TexHuke. Judpakius ceera. Jlu-
dbpakuus Ha e B MapauienbHbiX Jiydax. udpaknuonnas pemerka. [lonstue o ro-
norpadun. [lonspuszanusa nonepeynsix BosH. [lonspusanus ceera. [[BoitHoe myuenpe-
nomnenue. [Honspounsl. ucnepcusi ceeta. Bunbl criekTpoB. CHEKTpbl UCIYCKAHUS.
CriekTphl NOMIIOMIEHUS. YIbTpaHOIeTOBOE U UH(PPAKpaCHOE U3ITyUeHHs. PEHTreHOB-
ckue Jiyuu. Mx npupoaa u cBolcTBa.

Hemoncmpauuu

3aKOHBI OTPAKEHUS U IPEJIOMIICHUS CBETA.

[TostHOE BHYTpEHHEE OTpaKEHUE.

OnTuyeckue mpuodOpHI.

Wurepdepenius ceera. udpaxuus ceera.

[Tonsapu3zanus ceera.

[lonyuyeHne ciekTpa ¢ MOMOLIBIO IPU3MBI.
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[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(PaKIMOHHON perieTki. CIeKTPOCKOI

Jlabopamopnwie pabomut

N3ydeHnne nzobpaxeHus NpeAMETOB B TOHKOM JIMH3€e. M3ydeHune nureppepen-
U 1 JupaKuy CBETA.

['panynpoBKa CIIEKTPOCKOIIA U ONPEIETIEHUE JJIMHBI BOJIHBI CIIEKTPAJIbHBIX JIH-
HUM.

6. DyieMeHTbI KBAHTOBOW (PM3UKU

KBanToBasi ontuka. KBanrosas runoresa I[lnanka. ®oronbsl. BHemnumit ¢oto-
anektpuueckuit ahdexr. Buyrpennuit poroaddext. Tumsl HoTo31€MEHTOB.

®u3uka aroma. PazBuTue B3MISA0B HA CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax Bojopoxa. fAnepHas monens aroma. OmbiTel J. Pesepdopaa.
Mopens atoma Bogopoaa no H. bopy. KBaHTOBBIE reHEpPaTOPBL.

@usznka atoMHOro siapa. EcTecTBeHHash paJuOaKTUBHOCTb. 3aKOH PaJHOaK-
TUBHOTO pacnana. CrocoObl HAOMIOICHUS U PETUCTPALIMU 3aPSKEHHBIX YacTull. D¢-
¢dext BaBunoBa — YepenkoBa. CtpoeHue atroMHoro sjapa. Jledext maccel, 3Heprus
CBS3U U YCTOMYMBOCTHb ATOMHBIX sAnep. AnepHsie peakunu. MckyccTBeHHas paanoak-
TUBHOCTb. JleneHue Tsokenbix saep. Llennasa snepHas peakuus. Ynpasisemasi HenHas
peakums. fAnepHelil peakrop. IlosryueHre paaroakKTUBHBIX M30TOIOB M MX NPHUMEHE-
Hue. buonoruueckoe 1elCTBUE PaAUOAKTUBHBIX U3JIy4eHUN. DIEeMEHTapHbIE YaCTHLIBI.

Jemoncmpayuu

dotorddekr.

JInHenyaTele CIIEKTPBI Pa3IMYHBIX BELIECTB.

Nznydenne nazepa (KBAHTOBOTO F€HEPATOPA).

CueTurK HOHU3HUPYIOIINX U3ITYyYEHHM.

7. DBoaonua Beceirennoi

Crpoenue u passurue Bceesennoit. Hama 3Be3nHas cucrema — ['anmaktuka.
Hpyrue ramaktuku. beckoneunocte Bcenennoit. [lonsitue o kocmonoruu. Pacmmps-
romasicsa Beenennasa. Moaens ropsuein Beenennoi. Ctpoenne u npoucxoxzaeHue ['a-
JIAKTHK.

JBoawonus 38e31. I'unore3a npoucxoxaenuss CosiHeuHOH cucTteMbl . Tep-
MosiiepHbIi cunTe3. [Ipobiema TepmosiiepHoit sHepreTuku. JHeprust CoiHIa 1 3Be3.
Oomtonus 38e311. [Iponcxoxaenre CoTHEUHOM CUCTEMBI.

Hemoncmpayuu

Conneunas cuctema (MOJIEIIb).

dotorpadun miaHeT, CAeTaHHbIE C KOCMHUYECKUX 30H]IOB.
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Kapra Jlyns! u nianer.
Crtpoenue u 3Boonus BeeneHHoi.

IIpumepHnsbie Tembl pedepaToB (I10KJIAA0B), HHAMBUAYAIbHBIX IPOCKTOB

» Anekcanap ['puropreBud CTONETOB — PYCCKUN (PU3HK.
* Anekcangp CrenanoBud [lonoB — pycckuil yueHsli, U300perarenb paamo.
* AnbTEpHATHBHAs YHEPrETUKA.
* AKyCTHMYECKHE CBOMCTBA MOIYIIPOBOIHUKOB.
* Anape Mapu Amiiep — OCHOBOITOJIOKHUK 3JIEKTPOINHAMHUKH.
* ACHUHXpPOHHBII IBUTATEb.
* AcTepouppl.
* ACTpOHOMUS HALIKUX JHEW.
* Atomuas ¢usuka. M3otonsl. [IpumeHeHne paqnoakTUBHBIX U30TOIOB.
* DBeCKOHTAaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.
* bunossipHbIE TPAH3UCTOPHI.
* bopuc CemenoBuu SAko0u — (UMK U U300peTaATEIb.
* Benuyaiiime OTKpeITHS (PUBHUKH.
* Bugpl a5ieKTpudecKux paspsiioB. DNEKTPUUECKUE pa3psbl Ha Cllyk0Oe yeoBeKa.
* Buausnue nedexroB Ha pu3nUecKre CBONCTBA KPUCTAILIOB.
* Bcenennas 1 TeMHast MaTepus.
e TNaymteo INanmiteit — ocHOBATENb TOYHOT'O €CTECTBO3ZHAHUS.
* T['onorpadus u ee npuMEHEHHE.
* JIBWXeHHE TEIa IEPEMEHHON MACCHI.
» Jludpaxkuus B HaIEH KU3HU.
* JXunkue kpucTaubl.
 3axonsl Kupxroda mi1s s5nekTpuueckoi nemnu.
* 3aKOHBI COXpPAaHEHUS B MEXAHUKE.
* 3HayeHue OTKpbITUH [ anmites.
* Urops BacunbeBuu KypuatoB — ¢u3uk, opranu3aTop aTOMHOM HAYKH U TEXHUKH.
* Hcaak HproToH — co3/maTenb KIacCuueckon (hru3uKH.
* Hcnonp30BaHue 3JEKTPOIHEPTUM B TPAHCIIOPTE.
* Knaccuduxanus v xapakTepuCTHUKU 3JIEMEHTaPHBIX YaCTHII.
* KOHCTpyKIIMOHHAs POYHOCTH MaTepUasa u €€ CBI3b CO CTPYKTYPOU.
» KOHCTpyKIus 1 BUIBI J1a3€POB.
* KpuosnekTpoHuka (MUKPOIJIEKTPOHUKA U XOJIO).
 JlazepHbIE TEXHOJIOTUHU U UX UCITOIb30BAHUE.
 Jleonapao na Bunum — yueHbIil 1 u300peTaTenb.
* MaruutHble u3MepeHus (OPUHIMIBI MOCTPOEHUsT MPUOOPOB, CIOCOOBI M3MEPEHUS
MarHMTHOTO MOTOKA, MAarHUTHOW MHIYKIIUN).
14



Maiikn dapaneii — co3aarens yueHus 00 3J€KTPOMAarHUTHOM TOJI€.
Makc [InaHk.
Meton MeUYeHbIX aTOMOB.
MeTonbl HAOIIOIEHHS U PETUCTPALIMU PAAUOAKTUBHBIX U3IYYEHUH U YaCTHII.
Mertonp! onpeaeneHus MIOTHOCTH.
Muxaun BacunseBud JIOMOHOCOB — y4€HBIN SHLIMKIIONIEIUCT.
Mopnenu atoma. OnbiT Pezepdopaa.
MonekyIsIpHO-KHHETUYECKAs] TEOPUS UICAUTbHBIX Ta30B.
MonHust — ra3oBeIi pa3psaa B IPUPOIHBIX YCIOBHSIX.
HanoTexHOMOTHS — MEXIUCITUIUTMHAPHAS 00J7acTh (QyHIAMEHTATHHOW W TIPHKJIAI-
HOM HAayKH U TEXHHKHU.
Huxona Tecna: xu3Hb U HEOObIYaTHBIE OTKPBITHSL.
Huxkonai Konepark — co3maTens re IMOUeHTPUYECKON CUCTEMBI MUPA.
Hunbc bop — onun u3 co3nmareneld COBpeMeHHOM (hH3UKH.
Hykneocunre3 Bo BeeneHHOM.
OObsicHeHue GOTOCUHTE3a C TOUKU 3peHUs (PU3UKH.
Onrtuueckue sSBICHUS B IPUPOJIE.
OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOANUMOCTH.
[IepeMeHHBIN NEKTPUUECKUI TOK U €T0 IIPUMEHEHUE.
[1;mazmMa — yeTBepTOE COCTOSIHUE BEILIECTBA.
[TmaneTsr COTHEUHOM CUCTEMBI.
[TomynpOBOJHUKOBBIE TATYMKHA TEMIIEPATYPHI.
[IpumeHeHne KUIKUX KPUCTATUIOB B POMBIILICHHOCTH.
[IpuMeHeHnE AIEPHBIX PEAKTOPOB.
[Tpupona ¢peppomarneTusma.
[Tpo6ieMBbl 5KOJIOTHH, CBA3AHHBIE C UCIIOIb30BAaHUEM TETIOBBIX MAIIUH.
IIpon3BoaCTBO, IEPENAYA U UCTIOJIB30BAHUE JIEKTPOIHEPTUH.
[Tpoucxoxaenne CoIHEYHON CUCTEMBI.
[Tbe309nekTpudeckuii 3hPexT ero npuMeHeHue.
Pa3Butne cpencTs CBs3U U paauo.
PeakTuBHBIE IBUTAaTEIN U OCHOBBI pa0OTHI TEIUIOBOW MAITUHBI.
PenukToBoe uznydeHue.
Pentrenosckue nyun. Mctopust oTkpsiTus. [IpumeHnenue.
Poxxnenue u »BOJTIONMS 3BE3/.
Ponp K.O.1{n0aKOBCKOTO B pa3BUTUH KOCMOHABTHKH.
CBeT — JIEKTpOMarHuTHAs BOJIHA.
Cepreit [1aBnoBruu KopoisieB — KOHCTPYKTOP M OpraHU3aTOp MPOU3BOJICTBA PAKETHO-
KOCMHYECKOU TEXHUKHU.
Cuiibl TpeHUSL.
CoBpeMeHHas CIIyTHUKOBASI CBA3b.
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CoBpemeHHas (pu3nyueckast KapTuHa MHpa.

CoBpeMEHHBIE CPENICTBA CBS3U.

ConHIle — UCTOYHHUK KU3HU Ha 3eMJIE.

Tpanchopmaropsi.

VYabpTpa3Byk (mojiydeHue, CBOMCTBA, IPUMEHEHHE).
YrpaisieMblid TEPMOSIEPHBIA CUHTES.

Yckoputenu 3apsSKEHHBIX YaCTHLI.

Pu3nKa U My3bIKa.

duznyueckre CBOMCTBa aTMOC(EpHI.

DOTOSJIEMEHTBI.

®otoadpdexr. [Ipumenenue spienus pororddekra.

Xanc Kpuctnan Opceres1 — OCHOBOIOJIOKHUK 3JIEKTPOMAarHeTU3Ma.
YepHbl€ IBIPHL.

[[Ixana 31eKTPOMarHUTHBIX BOJIH.

DKoJioruyeckue mpoodIeMbl U BO3MOXKHBIC TTyTH UX PEIICHHUS.
DNeKTpOoHHAs MPOBOAUMOCTb METAIIIOB. CBEPXIPOBOAUMOCTb.
Omunuit XpuctuanoBud JleH — pycckuit Gu3uK.

TEMATUYECKOE IINTAHUPOBAHUE

MaxkcumainbHas yaeOHast Harpy3ka oOyuaromuxcsi coctaBisieT 182 yaca, B ToMm uucie:
00s13aTEIbHON ayJUTOPHON yueOHOI Harpy3ku oOydaromierocs, BKJIIOUYas MpaKTHYe-
CKU€ 3aHATHS U J1abopaTtopHbie paboTel — 121 yac;

camocTosATeNbHas paboTa oOyJaronuxcst — 53 yaca; KOHCYJIbTaIllud —8 9acoB.

Tematnueckuii riad

Bup yueOHoI paGoThI
AyautopHbie 3anaTus. Cogep:xxanue KosmuecTBo yacos
o0yueHust
BBenenue 2
1. Mexanuka 24
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2. MonekynspHas ¢puzuka. TepmoauHa- 18
MHKA.

3. DIeKTpoMHAMHUKA. 40

4. KonebaHus 1 BOJIHEL. 10

5. Onruka. 16

6. DnemMeHThl KBAaHTOBOW (DU3HKHU. 8

7. DBomronus Beenennoi. 3
HToro 121

CamocrosiTesibHas padoTa 00y4arOIMuXCs

[ToaroToBKa K MpakKTHUYECKUM 3aHSTHSIM,
MOTOTOBKA BBICTYIUICHUH 10 3aJaHHBIM
TeMmawm, J0KJIa10B, pedepatos, 3cce, HHAU- 53
BHUJIYaJIbHOT'O MPOEKTA C UCTI0JIb30BAHUEM
WH()OPMAITMOHHBIX TEXHOJIOTHUH | JIp.

KoncyabTanuu 8

Hpomeofcymouuaﬂ ammecmauus 6 ¢0pM€ IK3ameHna

Bcero 182

YYEBHO-METOANYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIIEYEHUME ITPOI'PAMMBI YUEBHOU JUCLIUIIJIMHBI I1/1.03 ®usnka

Peanuzanus yaeOHON TUCIUTUIMHBL TpeOyeT HAIMYHUS y4eOHOTO KaOrHeTa.
O6opynoBanue yueOHOTO KaOMHETa:

. [I0CaJOYHbIE MECTA MO KOJIMYECTBY 00YUarOIINXCS;

. pabouee MecTo mpernoaaBaTes;

. mKadbl 4719 XpaHEHHs TOCOOUiA;

. KOMILJIEKT Y4eOHO-METOIUYECKON JOKYMEHTAIINH;

. HarJIsIHbIE TOCOOUs (KOMIUIEKTBI Y4eOHbIX TaOJIUII, MJIAKaTOB, MOPTPETOB BhI-

JAIOLLUXCS YYEHBIX U Ip.)

TexHudeckue cpeacTBa 0OyUICHHS;

. KOMIIBIOTEP C TPOTPaMMHBIM 00€CTICUCHHUEM;

. MYyJTBTUMEANIHBIE CPEACTBA OOYUCHHS,

Komnexmus iudpoBeix 00pa3oBaTebHBIX PECYPCOB:

. AJIEKTPOHHBIE YIEOHUKH U MHTEPAKTUBHBIEC O0YUaIOIUE U KOHTPOJIUPYIOIIHNE

17



IPOrpamMMBbl;

. AJICKTPOHHBIC BUICOMATCPHUAITIBI.
bubnuoreunsiit houH/:
. y4eOHUKH;
. yaeOHo-MeToanueckue KoMruiekTol (YMK) mis peanuzammu oOpazoBaTebHOM

IporpamMmbl cpeiHero oduiero oopazoBanus B npeaenax ocsoenus [MIICC3
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