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Paboyas mporpamma y4eOHON AUCUMIUIMHBI pa3paboTaHa B COOTBETCTBUH C:

- @egepanbHOr0 TIOCYJapCTBEHHOro 00pa3oBaTENbHOrO CTAaHAApTa CpeaHero obmiero
o0pa3oBaHus, yTBEpXKAEHHOro mnpukasom MuHoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBanHoro MumnucrepctBom roctuumu Poccuiickort ®enepauun 7 uroHa 2012,
peructpanuoHHbii Ne 24480);

- @ezepalbHOTO  rOCYJApCTBEHHOTO  00pa30BaTeIbHOrO  CTaHJApTa  CpEHEro
npodeccHoHabHOr0 00pa3oBaHuUs, YTBEPKIEHHOIO MPHKa3oM MHHHCTEPCTBA MPOCBELIEHUS
Poccwuiickoit @enepauun ot 14 anpens 2022, Ne 234 (3apeructpupoBad B Muntocte P® 23 mas
2022, peructpauroHHbiit Ne68546);

—  NpUMepHOM mporpamMmoii o6ieobpa3oBaTenbHON yuyeOHOU aucUUIUIMHbL «Pu3nka»
sl IpodeccHOHANBHBIX 00pa3oBaTeNbHbIX OpraHu3aLyi, pekoMeHJoBaHHOH DenepaibHBIM
roCyJapCTBEHHbIM  aBTOHOMHBIM  yupexjaeHueMm «DeaepanbHbli  MHCTUTYT  pa3BUTUA
oOpasoBanusi», npotokoa Ne 3 ot 21.07.2015 (peructpauuoHHbli HOMEp peueHsuu 379 ot
23.07.2015).

PaGoyas nmporpamMmma paccMoTpeHa
Ha 3aceganuu LIK OOuOI'CH MullH
[TpoToxon Ne 11 ot «29» utons 2022 r.
[Ipeacenarens LIK

— C.H. CumonoBa

YTBEPXJAIO
3am. aupexropa no YMP

%ﬁ% T.b. bano6anoBa
«30» uro 022 r.

PaGouyio nporpammy paspa6oraun:
TnpernoiaBarelib NepBoil KBaTM(PUKALIMOHHOM KaTeropuu, MarucTp 1o HarpaBieHHIO MOArOTOBKH
«Ilenarornyeckoe o6pazoBaHue»

éZ %E.C.Barnacosa
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1. OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCIHHUIIIINHBI
OYn.03 ®dusuka

1.1 MecTo AMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTeibHOM MPOrpaMMbl
Jucrummuaa OY [In.03 ®dusuka BXoIUT B 00111€00pa3oBaTeIbHBIA YICOHBIN ITUKIL.

1.2 LHeab ¥ muiaHupyemble pe3yJbTAThl 0CBOEHMS JUCUMIIIUHbI:

Copepxanne MporpaMMbl y4eOHON mucHUIUIMHBI «®DU3MKa» HAMpaBICHO Ha
JOCTHKEHHUE CICAYIOUINX LEIeH:

- OCBOCHHUE 3HAHUU O (YHIAMEHTAIBHBIX (DU3UYECKHX 3aKOHAX U MPHUHIUIIAX,
JeKaluMX B OCHOBE COBPEMEHHOW (U3NYECKOM KapTHHBI MHpa; Haumbojee BaXHBIX
OTKPBITHSX B 00J1aCTH (PU3HUKH, OKA3aBIINX OMPEIEISIIONICe BIMSHIEC HA Pa3BUTUE TEXHUKH U
TEXHOJIOTHH; METOaX HAYYHOI'O MMO3HAHUS IPUPO/IBL;

- OBJIAJICHUE YMCHHUSMH TIPOBOJUTH HAONIOACHUS, TUIAHUPOBATH M BBIMOIHSTH
9KCIIEPUMEHTHI, BBIIBUTATh TUIOTE3bl U CTPOUTH MOJICIIH, IPUMEHSITH [TOJIy4€HHbIE 3HAHUS 110
dusnke I OOBSCHEHUS Pa3HOOOPA3HBIX (PUIWYCCKUX SIBICHUW W CBOWCTB BEIICCTB;
MPAKTUYECKH HCIIOJIb30BaTh (DU3MUECKHE 3HAHUS, OLCHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-
HAY4YHOI HH(pOpMaIHH;

— pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HMHTEJUICKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B TIpoIecce MPUOOPETCHHS 3HAHUK M YMEHUH 10 (PU3UKe C UCIOIB30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HHPOPMAIIMH U COBPEMEHHBIX HH(GOPMAITMOHHBIX TEXHOJIOTHIA;

- BOCIIUTaHHE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS 3aKOHOB TPUPOIBI,
UCIIONIb30BAaHUsl JOCTKEHUM (U3MKM Ha OJaro pa3BUTHS YEJIOBEUECKON IMBUIM3AIINM,
HEOOXOJUMOCTH  COTPY/JHHMYECTBA B IIPOLIECCE COBMECTHOI'O  BBIIIOJIHEHUS  3a/ad,
YBa)XXUTEIHLHOTO OTHOIICHUS K MHEHHUIO OIIOHEHTAa MPU 00CYXKJIEHUU MPOOIEeM €CTECTBEHHO-
HAyyHOTO COJAEpKaHMs; TOTOBHOCTM K MOPaJbHO-3TUYECKOW OIIEHKE MCIIOIb30BaHUS
HAYYHBIX JOCTH)KEHUHN, YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTYy OKPYXKAIOIIEeH Cpe/ibl;

— UCTIONIb30BAaHNE TPHOOPETEHHBIX 3HAHMW W YMEHWH Ui peIIeHUs
MPAKTUYECKUX 3aJa4 TOBCEIHEBHOW >KM3HM, oOecredeHHuss O0e30MacHOCTH COOCTBEHHOM
KU3HHU, PpAIMOHAILHOTO TIPHPOJONONG30BAHUST M OXpaHbl OKPYKAIOMIeW Cpensl |
BO3MOXXHOCTh NMPUMEHEHHS] 3HAHUU MPU PEIIeHWH 3a7ad, BO3HHUKAIONIMX B MOCIEAYIOLIEH
PO EeCCHOHAILHON JESTEIHHOCTH.

OcBoeHue coaepkanusi yaueOHou quctumiuHel «Pu3nkay obecrneynBaeT JOCTHKEHUE
00y4JarOIIUMUCS CIEIYIOIIUX Pe3yIbTaTOB:

JUYHOCMHDBIX:

- YYBCTBO TOPJOCTH W YBWKEHHUS K HCTOPHH WM JIOCTIDKEHUSM OTEYCCTBEHHOM
buzndecKoil HaykH; (PU3MYECKU TPAMOTHOE TOBEICHUE B MPO(ECCHOHATBHON ACSATEIHHOCTH
u ObITY TIpu 0OpalieHnu ¢ IpudopaMu M YCTPOICTBaMHU;

- TOTOBHOCTD K MPOJIOJDKEHUIO0 00pa30BaHMs U MOBBINIEHUS KBaTU(UKAIIUY B U3-
OpaHHOU TPO(hEeCCUOHATBHON JESITEIIBHOCTH U OOBEKTUBHOE OCO3HAHHE POIH (PU3UUECKUX
KOMIIETSHIIHI B 9TOM;

- YMEHHE WCIOIb30BaTh JOCTHIKCHHSI COBPEMEHHOW (U3NYECKOW HAyKH H
(UBHYECKUX TEXHOJIOTHH JIJIS TTOBBIMICHUS COOCTBEHHOTO WHTEIDICKTYaJbHOTO PAa3BUTHS B
BbIOpaHHOU MTPO(heCcCHOHATEHOM e TEIbHOCTH,

- YMEHHE CaMOCTOSITeNIbHO JO0OBIBaTh HOBBIE ISl ceOst (u3MuUecKue 3HaHWUS,
UCTIOJB3YS JIJISl 3TOTO JIOCTYITHBIE HCTOYHUKH HH(DOPMAIIHH;

- YMEHHE BBICTPAMBATh KOHCTPYKTHBHBIC B3aHMMOOTHOIICHHS B KOMAaHJE IIO
pelLIeHHnIo 00X 3a/1a4;

— YMEHHE VIpaBIATh CBOEH TO3HABATENHHOW JAESITENHbHOCTBIO, MPOBOAMTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEJIEKTYaIbHOTO Pa3BUTHS;



MemanpeomMemHulX.

— HCIIOJIb30BAHME PA3IMYHBIX BHJIOB MO3HABATENbHOMN NEATEIbHOCTH IJI PEIleHUs
dbusznyeckux 3anay, MPUMEHEHUE OCHOBHBIX METOJOB IMO3HAaHUS (HAONIO/IEHUS, ONUCAHUS,
U3MEPEHUs, OKCIEPUMEHTa) Ul  M3y4eHHS  paA3IMYHBIX  CTOPOH  OKpY’Karomien
NENCTBUTENbHOCTH;

— HCIIOJIb30BAHME OCHOBHBIX HMHTEJUIEKTYalIbHBIX OINEpalldid: MOCTAaHOBKU 3aJayd,
dbopMyITUpOBaHUS TUIOTE3, aHAJIM3a U CUHTE3a, CpaBHEHHUs, 00OOIICHUS, CUCTEMAaTH3aIUH,
BBISIBJICHUS TPUUMHHO-CJIEICTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB, POPMYIHUPOBAHUS BHIBOJIOB
JUIS W3YYEHUS PA3IUYHbIX CTOPOH (DM3NYECKHX OOBEKTOB, SBICHUH M TIPOIIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh CTAIIKMBATHCS B MPOPECCUOHANBHOM cdepe;

— yMEHHE T'€HEepUpPOBaTh HJIEU U ONpPEAeIsATh CPEACTBA, HEOOXOAUMBIE ISl UX pea-
JM3aIHN;

— YMEHHE HCIMOJIb30BaTh Pa3IMYHbIE MCTOYHHUKH JJIsl MOJY4YeHUs (PU3UUECKOW HH-
dbopMmaruu, OLeHUBATh €€ JOCTOBEPHOCTH;

— yMEHHE aHaJIM3UPOBATh U MPEACTABIATh HH(OPMALIUIO B PA3JIMYHBIX BUJAX;

— yMeHHe MyOJIMYHO MPEACTaBIATh Pe3yNbTaThl COOCTBEHHOTO MCCIIEI0BAHUS, BECTU
JVICKYCCHH, JOCTYIHO M TapMOHHYHO COYeTas CoAep)kaHue W (OPMBI TPEACTABISIEMOI
nHpopmanuu;

NnpeoOMemHbIX.

— c(hOpMHUPOBAHHOCTD IMPEICTABICHUIA O POJIM U MecTe (U3UKHA B COBPEMEHHOH Ha-
YYHOW KapTWHE MHUpA; MOHUMaHWEe (PU3MUYECKOW CYIIHOCTH HalioJaeMbIX Bo BceneHHOH
ABIEHUHN, ponu (PU3MKU B (POPMHPOBAHUHM KpPYyrozopa U (PYHKIHMOHAIBHON TIPaMOTHOCTH
YeNIoBeKa ISl PEUICHUS IPAKTUIECKUX 3a/1a4;

— BJAJICHHE OCHOBONOJATalOMMMU (PU3HMUECKUMH TOHSATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHd M TEOpUSMH; YBEPEHHOE UCIHOIb30BaHUE (PU3UYECKOW TEPMUHOIOTUU U
CHUMBOJIMKH;

— BJaJIeHHE OCHOBHBIMH METOJIaMU HAYYHOTO MMO3HAHMS, UCIIOJIB3yEMBbIMU B (DPU3HKE:
HaOJI0IeHNEeM, OTMCAaHUEM, U3MEPEHHEM, SKCTIEPUMEHTOM;

— yMmeHus oOpaOaTblBaThb pE3yJlbTaThl HM3MEPEHMH, OOHapyXHWBaTh 3aBHCUMOCTH
MEXIY GU3NIECKIMHU BEIMIHMHAMU, OOBSCHITH MOJTyYCHHBIE PE3YIbTATHI U I€TaTh BHIBOIBI;

— c(hopMHpOBaHHOCTh YMEHHUS peliaTh (U3NYECKUE 3a7auu;

— c(hOpPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJNyYSHHBIE 3HAHHS IS OOBSICHEHUS
yCIOBUH MpOTeKaHUs (PU3MUECKUX SBICHUH B MpHpoje, npodeccHoHanbHOU chepe u s
NPUHATHS TPAKTHYECKUX PEIICHUH B IOBCETHEBHON JKU3HU;

— c(hopMHpOBaHHOCTH COOCTBEHHOM MO3UIIUHU MO0 OTHOIIEHUIO K (pru3nueckoit nupop-
Malliy, IOJTy4aeMol U3 Pa3HbIX UCTOUHUKOB.

Pesynbrarel nzyduenus: yueOHoi nucuumuimabl Ousnka

HIIE,OgK 3HaThb YMmeTh
OK 01, - CMBICT — OINHUCHIBATh M OOBSICHATH (QHU3MYECKUE
OK 02, | momsiTwmii: (dbu3nvecKoe | SBIICHUS U CBOMCTBA TEJ: NBM)KCHHE HEOCCHBIX TEJ
OK 04, | sBienue, THUMOTE3a, 3aKOH, | U HCKYCCTBEHHBIX CIyTHHKOB 3eMJIM; CBOMCTBa
OK 06 Teopus, BEIECTBO, | T'a30B, JKUIKOCTEN u TBEPIBIX TEN;
B3aUMO/JICHCTBUE, AIIEKTPOMArHUTHYIO WHIYKIIMIO, PacIpOCTpaHEHUE
3JIEKTPOMArHUTHOE T0JIe, | DJIGKTPOMArHUTHBIX BOJIH, BOJIHOBBIC CBOWMCTBA
BOJIHA, (POTOH, aTOM, aTOMHOE | CBETa; M3IYYCHHE U TMOTJIOIIEHUE CBETa aTOMOM;
S7po, noHusupytonme | pororpdexr;
U3JIyYCHUs, IUIAHETa, 3Be3/a, — OTJIMYaTh THIOTE3bI OT HAYYHBIX TCOPHUIL;




Conneunas CUCTEMA, | IelaTh BBIBOJBI HA OCHOBE JSKCIIEPUMEHTAIBHBIX
rajJlakTuka, Beenennas; JAHHBIX; MPHUBOIUTH IPHUMEPHI, ITOKA3BIBAIOILNE,
- CMBICII YTO: HAOMIOAEHHUS M DKCHEPUMEHT  SIBJISIOTCS
duzneckux BEJIMYMH: | OCHOBOM JUId BBIIBIKEHHMS THIIOTE3 U TEOPHH,
CKOPOCTb, YCKOPEHHE, Macca, | IIO3BOJISIOT IIPOBEPUTh HCTUHHOCTD TEOPETUYECKUX
CWja, UMIyJbC, pabora, | BBIBOJOB;  4YTO  (u3MYecKas  TeOpHd  JaeT
MeXaHUuYecKas SHEprusi, | BOBMOKHOCTh  OOBACHATh M3BECTHBIE  SBICHUS
BHYTPEHHSS SHEpIus, | IPUPOJBl U HaydHble (DAKTHI, IPEICKA3BIBATH EILE
aOCoNIOTHAs ~ TemrepaTypa, | HEM3BECTHBIC SBICHHUS,
cpenHss KHHETUYeCKast — IPUBOAUTH HPUMEPBHl PAKTHUYECKOIO
SHEprus 4YacTUl[ BEIeCTBa, | UCIOJAb30BaHUA (PU3MUECKMX 3HAaHUI: 3aKOHOB
KOJIMYECTBO TEIUIOTHI, | MEXaHUKHU, TEPMOJMHAMUKU U JIEKTPOJUHAMUKU B
3JIEMEHTapHBIN DHEPIreTUKE; Pa3IUYHbBIX BUIOB DJIEKTPOMATHUTHBIX
ANEKTPUYECKUI 3apsT; U3JIy4CHUI JUIsL pa3sBUTUSA panuo- u
- CMBICII TEJIEKOMMYHHUKAIMM,  KBAaHTOBOM  (U3UMKU B
buznueckux 3aKOHOB | CO3JaHMHU JIEPHON SHEPTETUKH, JTa3€POB;
KJIACCHUYECKOM MEXaHUKH, — BOCIPHUHHMMATh U Ha OCHOBE IOJIyUYE€HHBIX
BCEMUPHOIO TATOTEHHUS, | 3HAHUH CaMOCTOSATEJIBHO OLIEHUBATh MH(OpPMAIHIO,
COXpaHEHUs SHEpruu, | coaepxkairytocs B coobmenusx CMU, Nurepnere,
UMITyJIbCa U IEKTPUYECKOTO | HAYYHO-TIOIYJISIPHBIX CTAaThsIX;
3apsna, TEPMOJMHAMUKH, — HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U
3JIEKTPOMAarHUTHOM YMEHMSI B  IPAKTUYECKOW  JESITENBHOCTH U
MHAYKIKH, GoToddpdexra; IOBCEHEBHON  JKM3HHM  JUIA: o0ecrieueHus
- BKJIaJ] 0€30MacCHOCTH KU3HEAESITEIbHOCTY B IPOLECCe
POCCHMCKMX M 3apyOeXHbIX | UCIOJIb30BAHUS TPAHCHOPTHBIX CPEACTB, OBITOBBIX
YUEHBIX, OKAa3aBIIHUX | AIEKTPOIIPHOOPOB, CPEICTB paauo- u
HauOoJiplllee  BIUSHME HA | TEJIEKOMMYHHUKAIIMOHHOM CBSI3U; OLCHKH BIIUSHUS
pa3BuTHE (QU3HKHY; Ha OpraHu3M 4YeJIOB€Ka M Jpyrue OpraHU3MbI
3arpsI3HEHUS OKPYKAIOLIEH CpPENIbl; pallMOHAIBHOTO
IIPUPOJIONONIB30BAaHUSI U OXpaHbl OKpYKarouei
CpeJBbl.
B pesymbraTte wu3ydyeHus y4eOHOW AMCHUMIUIMHBI  CO3JAIOTCS  YCIIOBHS  JUId

bopMupoBanus oduux komnereHui (ganee — OK):

OK 01. BpiOumpars cnoco0bl pemleHusi 3a1a4 NPO(ecCHOHAJBLHOH /1eATeJbLHOCTH,

NMPUMECHUTEJIbHO K PA3JIHYHBIM KOHTEKCTaAM

YMmenus:

pacmo3HaBaTh 3ajadyy W/Wiau  mpobiemy B
poeCCHOHATHPHOM u/unu COITUATTBHOM
KOHTEKCTE; AaHAJIM3MPOBATh 3aJady  W/HIU

npoOsieMy M BBIJENATH €€ COCTAaBHBIE YacTH;
ONPEAEIATh 3Tallbl PELIEHUS 3a/1auM; BBIABIATH
u 3¢ heKTUBHO WCKATh uH(pOopMalHIO,
HEOOXOIUMYIO JUIs pelIeHUs 3aJaud  W/Win
npoOsieMbl;  COCTaBUTh  IUIaH  JIEUCTBUS;
OTIpeNIeIUTh HEOOXOAUMBIE PECYpCHI; BIA/IETh
aKTyaJIbHBIMU MeTOoJIaMU paboThI B
npodecCHOHATBHOM U CMEXHBIX  cdepax;
pealn30BaTh COCTABJIEHHBIM IJIaH; OLIEHHWBATh

3Hanus:

aKTyaJIbHBIN npodeccuoHaIbHBIN 51
COLIMAJIbHBIN KOHTEKCT, B KOTOpOM
NpUXOOUTCA paboTaTh W KHUTh, OCHOBHBIE
WCTOYHUKU HH(pOpMALIMM U Pecypechl s
pelieHus 3a1a4 U npobiem B
npopeCCHOHAIBHOM  W/WIW  COLUAIBLHOM
KOHTEKCTE; aJrOpUTMBI BBINOJIHEHHUS paboT B
NpopeCCHOHATBPHOW M CMEXKHBIX O00JacTX;
MeToAbl paboThl B MNPOpECCHOHANBHOW U
CMEXHBIX cdepax; CTpPYKTypy IUIaHa JUIs
pelIeHns 3a/1a4; MOPSII0K OLIEHKH pe3yJIbTaToOB
pelieHus 3aj1a4 npodeccnoHaNIbHOM




pe3yJbTaT M IOCIEACTBUS CBOUX JICMCTBHIA
(caMOCTOSATETHLHO VI C TIOMOIIbIO HACTAaBHUKA)

ACATCIIbHOCTH

OK 02. Hcmoab3oBaTh COBPEMECHHBIC CpeACTBA IMOMCKA, aHAa/IM3a H HHTEPHpETAlUuHU

uHpopmanuu W MHPOPMANMOHHBIE  TEeXHOJOTMH  JJf  BBINOJHEHMA  3a4a4
npogeccHoHAIbHOI 1esiTeIbHOCTH.

Ymenus: 3HaHuA:

ONpeneNaTh 3aJayd TOMCKa WH(OpMaluy; | HOMEHKJIAaTypa MH(POPMALMOHHBIX
OIpeneNsTh HE00X0IuMble UCTOYHHUKH | HCTOYHHKOB, IIPUMEHSIEMbIX B
UHOpPMAaLIKK; TNIAHUPOBATH IPOIIECC MTOUCKA; npoecCUOHATBHON  JIETETbHOCTH; PUEMBI
CTPYKTYPUPOBaTh MOJY4YaeMyl0 HH()OPMALMIO; | CTPYKTYpUpOBaHUs  uHpopMmauuu; Qopmar
BBIJICNIATE HauOoJjiee 3HAYMMOE B TMeEpedHe | OPOpPMIICHHS pE3yJIbTAaTOB HOMCKa
uHpopMaLnu; OLIEHUBAaTh  IPAKTUYECKYIO | MH(popMauu

3HAYMMOCTh PE3YJIbTaTOB IOUCKA; O()OPMIIATH

pe3ysbTaThl IOUCKA

OK 04. D¢ ¢ekTHBHO B3aNMO/1eliCTBOBATH € KOJLJIETAMH, PYKOBOJACTBOM, KJIHEHTAMHU
Ymenus: 3Hanus:

OpraHM30BBIBATh  pabOTy  KOJUIEKTMBA U | IICUXOJIOTHS KOJJIEKTHBA; IICUXOJIOTHSI
KOMaH[Ipl; B3aUMOJIEMCTBOBATh C KOJUIETaMH, | JMYHOCTH; OCHOBBI IPOEKTHOM J1€ATEIIbHOCTH
PYKOBOJCTBOM, KJIMEHTAMHU

OK 06. IIposBiasaTh

IpaxkIaHCKO-MATPUOTUIECCKYIO

NMO3UIHUI0, JeMOHCTPHUPOBATH

OCO3HAHHOE TIOBeJeHHe HAa OCHOBe TPAJAMUIMOHHBIX 00lIeYe0Be4YeCKUX IEeHHOCTeid,
NPUMEHSATH CTAHAAPTHI AHTHKOPPYNIIHOHHOTO MOBEIeHH s

Ymenua:

OTHUCBIBAaTh 3HAYUMOCTh CBOCH npodeccun;
MPE3EHTOBATh CTPYKTYPY MPOQPEeCcCHOHATBHON
JEATEILHOCTH T10 CHEIUAIBHOCTH, NMPUMEHSTH
CTaHJAPThl aHTUKOPPYIIIUOHHOTO TTOBEIACHUS

3HAHUA:
CYIIHOCTb PaXKIaHCKO-ITaTPHOTUICCKOM
MMO3ULMHK;,  OOIIEUEIOBEYESCKHE  LIEHHOCTH;

IpaBUJia TOBEACHUS B XOJ€ BBIIOTHEHUS
npoQeCcCHOHATBHOMN JeSITeTbHOCTH; CTaHAAPTHI
AHTUKOPPYILUOHHOIO MIOBE/ICHUS u
MIOCJICZICTBHSI €70 HapYUICHUS




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOM JJUCIIUILJINHBI

2.1 O0beM y4eOHOM TMCHUILIMHBI U BUAbI YU4eOHOI padoThl

Bun yae6HO# paboThI O06bem yacoB

O0beM yueOHOM THCHMTIHHBI 131
B TOM YHCIIE:

TEOPETUYECKUE 3aHATHS 87

MPAKTUYECKHUE 3aHATUS 30
caMmocTosiTenbHas pabora -
KOHCYJIbTAITUH 2
POMEXYTOYHAas arTecTalus B popMe IK3aMeHa 12




2.2 TemaTnueckuii Ii1ad u copepxanue yueOHoi qucuumiauabl OY n.03 PU3UKA

Koap1
KOMMeTeHI Ui,
HaumenoBanue OGnem | bopvmposammio
Coaep:xanue yueOHOro MaTepuasa M (pOpMbl OPraHU3ANMHU AEATEIbHOCTH 00y4ar0IIMXCH KOTOPBIX
pPa3ae/ioB H TEM qacoB crnoco0cTByeT
y
3JIEMEHT
NPOrpamMMbl
Coaep:xanue yueOHOro MaTepuaJia OK 01,
1. | ®usuka — dyHAaMEHTAIbHAS HayKa O IPUPOJIE. OK 02,
2. | EctecTtBeHHO-Hay4YHBIH METO]] TO3HAHMUSI, €0 BO3MOKHOCTH U I'PaHUIbI IPUMEHUMOCTH.
3. | DKCIIepUMEHT U TeOpHsl B IPOLIECCE MO3HAHUS IPUPOIBI.
4. | MopenupoBanue (GU3MYECKUX SIBICHUN U MPOIIECCOB.
5. | Ponb skcniepuMeHTa ¥ TEOPUH B MPOIIecce NO3HAHMS MPUPOBL.
BBenenue. 2
6. | ®usnueckas BeIMUMHA.
7. | [lorpemHocT u3mepeHuilt GU3NYECKUX BETUYHH.
8. | dusnueckue 3aKOHBI.
9. | 'panuIbl TPUMEHUMOCTH (PUZUYECKUX 3aKOHOB.
10/ IMonsiTHe 0 pU3NIECKOM KAPTUHE MHPA.
11| 3nauenue ¢usuxu npu ocoernu npodeccuii CI10 u cnenmansaocterd CIT1O.
Pasznea 1. MexaHuka. 24
Coaepsxkanue y4eOHOro MaTepuasa OK 01,
Tema 1.1 1. | Mexannueckoe neumxenue. I[lepememenue. [1yts. CkopocTts. PaBHOMEpHOE psSIMONTMHENHOE IBUKEHUE. OK 02,
KunemaTnKa 2. | Yckopenue. PapHonmepeMeHHOE IPAMOJUHEHOE ABMKeHHe. CBOOOIHOE MajIeHHe. 8 OK 04,
3. | [IBuxkenue Tena, OpOIIEHHOro MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE IBUKEHHE TI0 OKPYKHOCTH. OK 06,
OK 09
Coaep:xanue yueOHOro MaTepuasa OK 01,
1. | IlepBoiii 3akoH Hprorona. Cuna. Macca. Wmnynsc. Bropoii 3akoH HproroHa. OCHOBHOM 3aKk0OH OK 02,
Tema 1.2 KJlaccuueckor nuHaMuku. Tperuit 3akoH HeroToHa. 6 OK 04,
ma 1.2.
2. | 3akoH BceMupHoro taroreHus. I'paBuranmonnoe nojue. Cuna tsokectd. Bec. CriocoObl n3MepeHus: Macchl OK 06,
3aKOHbI MeXaHUKH OK 09
tes1. Cuiibl B MEXAHUKE.
Herorona.
JlaGopaTopHble 3aHATHS
1. | UccnenoBanue IBMKEHUS TeNa MO ISHCTBUEM MTOCTOSTHHON CHITHI. 2




Coaeprxanue y4eOHOTro MaTepuaJa OK 01,
1. | 3akoH coxpaHeHust UMNTYyJIbca. PeakTUBHOE IBUKEHUE. OK 02
Tema 1.3. 2. | Pabota cumnbl. Pabora moreHualbHbIX CHI. MOIITHOCTE. 6 gﬁ 8‘61,
'
3aKOHBI COXpaHeHUs! 3 Do K i 3 = OK 09
B MeXAHMKE. . prusi. Kunernueckas sHeprus. IloreHnuanpHas sHeprus. 3aKOH COXPaHEHUsI MEXAHUYECKOM AHEpPIUM.
[TprMeHeHne 3aKOHOB COXPAaHEHUSI.
JlaGopaTopHble 3aHATHS 9
1. \ CoxpaHeHne MEXaHUYECKOW PHEPIUM NIPHU IBUYKEHUU TeJ1a MO ISHCTBUEM CHJI TSHDKECTU U YIIPYTOCTH.
Pazjien 2. OCHOBBI MOJIEKYJIAPHOI (PU3HMKH U TEPMOIMHAMUKH. 16
Coaep:xanue yueOHOro MaTepuaJia OK 01,
Tema 2.1. 1. | OcHOBHbBIE TOJOXKEHUS MOJIEKYISIPHO-KMUHETUYECKONH Teopuu. Pa3Mepsl M Macca MOJIEKYJI U aTOMOB. OK 02,
OcHoBBI bpoynosckoe apmxenue. Auddys3us. Cumbl 1 2HEPrus MEXXMOIEKYISIpHOro B3auMoieicTBusa. CTpoeHue OK 04,
MOJIEKYJISIPHO — ra3000pa3HbIX, KHUJIKUX U TBEpAbIX Tesl. CKOPOCTH IBHKECHHS MOJICKYJ U UX U3MEPEHHE. 6 OK 06,
KHHETHYeCKOoi 2 | Uneanbubiii ra3. JlaBnenuwe raza. OCHOBHOE YPaBHEHHE MOJIEKYISPHO-KMHETUYECKOW TEOpUU Ta30B. OK 09
Teopun. UneanbHblil Temnepatypa u ee uzmepenue. ['a3oBble 3ak0HbI. AOCOJIIOTHBIN HYJIb TEMIIEpATypbl. TepMoaMHaAMUYECKas
ras. IKaJIa TEMIEPATYypPHI.
3. | YpaBHeHMEe cOCTOSHUS UACAIBLHOrO raza. MoJsipHas ra3oBasi IOCTOSIHHASL.
Coaepsxkanue y4eOHOIro MaTepuaa OK 01,
1. | OcHOBHBIE MOHATUS U ONpENENICHNA. BHYTpeHHs dHeprus cUcTeMbl. BHYTpEeHHsISI SHEPrus HI€aabHOTO OK 02,
ra3a. PaboTa u Temiora kak (opMbl epeayu SHEPIUH. OK 04,
Tema 2.2. OcHOBBI 2. | TemnoemkocTb.  YnenbHas TEIJIOEMKOCTb. YpaBHEHME TeruioBoro OanaHca. IlepBoe  Hauano 4 OK 06,
TEPMOAMHAMUKH. TepMOJAMHAMUKHU. AinabaTHbIN HpoIecc. OK 09
3. | llpuamun peiictBust teroBod Mamumubl. KIIJ[ TennoBoro neurarens. Bropoe Hauano TepMOAMHAMUKH.
TepMoanHaMuyeckass IIKajga TeMIepaTyp. XOJIOAWIbHbIE MamuHbl. TeruioBble aBurarenn. OxpaHa
IIPUPOJIBIL.
Conep:xanue yueOHOro MaTepuaJia OK 01,
Tema 2.3. 1. | Ucnapenne u KoHAeHcalus. HacwllieHHBIH map W ero cBOHCTBA. AOCONIOTHAsET W OTHOCUTENIbHAS OK 02,
CBoiicTBa mapos, BIIQ&KHOCTh BO3ayxa. Touka pochl. Kumenwme. 3aBHCMMOCTH TeMIlepaTypbl KHIEHUS OT JABJICHHS. 4 OK 04,
KHIAKOCTEH 1 TTeperpeThiii ap ¥ ero UCHOJIb30BAHUE B TEXHHUKE. OK 06,
TBEPABIX TeJI. 2 | XapakTepucTHKa JKUIKOTO COCTOSHHS BemiecTBa. [IOBEPXHOCTHBIA  CJIOM KHAKOCTH. DHEPrus OK 09

IMMOBCPXHOCTHOT'O CJIOA. SIBnenus Ha T'paHUIIC KUIKOCTU C TBEPABIM TCIOM. KaHI/IJ'IJ'IHpHBIe SIBJICHU.
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XapakTepucTuKka TBEPJOTO COCTOSHUSA BELIECTBA. YIpPYrue CBOMCTBA TBEpHbIX Ted. 3akoH ['yka.
Mexanudeckre CBOMCTBA TBEpAbIX Tell. TemioBoe paciMpeHne TBEpAbIX Tell U kuakoctel. [1naBnenue u
KPHUCTaJUIM3aLHs.

JlaboparopHble 3aHATHSA

1. ‘ W3mepeHune BIa)KHOCTH BO31yXa. 2
Pa3nes 3. DiekTpoanHamMuka. 37
Conep:xanue yueOHOro MaTepuaJia OK 01,
1. | OnekTpuueckue 3apsabl. 3aKOH COXpaHEHMs 3apsana. 3akoH Kymona. DileKTpuueckoe —IoJie. OK 02,
HanpsikeHHOCTB asiekTprdecKoro noJs. IIpuHnun cyneprno3uumu 1nosiei. OK 04,
Tema 3.1. 2. | Pabora cun snextpoctatnueckoro mnoss. llorteHnuman. PasHocTh MOTeHIMANOB. DKBUIOTEHIUAIbHBIE 5 OK 06,
DileKTpruecKoe moe. noBepxHOCTU. CBSA3b MEXKY HAIPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIMAJIOB 3JIEKTPHUUECKOI0 MOJIS. OK 09
3. | dudnexTpuku B anekTpudeckoM noe. [lonspusanust qusnekTpukoB. [[poBoIHUKY B 371E€KTPHUUECKOM TOJI€.
4. | Kongencaropsl. CoelMHEHHE KOHJIEHCATOPOB B OaTapero. DHEPrus 3apsKEHHOTO KOHACHCAaTOopa. DHEPTUs
AIEKTPUYECKOTO MOJISI.
Coaep:xaHue yueOHOro MaTepuaJia OK 01,
1. | YcnoBusi, HEOOXOQMMBIE Ui BO3HHUKHOBEHHUS M IOJJCPKAHUS DIEKTpUYeckoro toka. Cuia Toka | OK 02,
IUIOTHOCTH TOKa. 3akoH Oma juig ydactka uenu 6e3 9/(C. OK 04,
2. | 3aBUCUMOCTD AJIEKTPUUYECKOTO COMPOTUBICHUS OT MaTepualia, JUIMHBI U TUIOMIAIA MOMEPEYHOr0 CEYCHHUS 7 OK 06,
NPOBOAHMKA. 3aBUCHUMOCTh  JJIEKTPUYECKOTO  COMPOTHUBIEHUS TMPOBOJHUKOB OT  TEMIIEPATYPHI. OK 09
Tema 3.2. ONEeKTPOJBMKYILAs CHJIa UCTOYHMKA TOKa. 3akoH Oma st monHoil nenu. CoelMHEHHE MPOBOJIHUKOB.
3aKOHBI HOCTOSHHOLO CoenHeHHE UCTOYHUKOB JIEKTPUUECKON SJHEPTHH B OaTapero.
TOKA. 3. | 3axon [xoyns—IJlenna. Pabota u MOIIHOCTD IEKTPUUYECKOTO TOKA. TermnoBoe AeiicTBUE TOKa.
JlaGopaTopHble 3aHATHSA 8
1. | Uzyuenue 3akoHa Oma J171s yyacTKa LIeTH. 2
2. | UccnenoBaHyne CMEIIaHHOTO COEIMHEHMsI TPOBOIHUKOB. 2
3. | Onpenenenne ko3 punnenTa Noae3HOT0 ASUCTBHS ANEKTPHUUECKOTO YaHUKA. 2
4. | Onpeznenenue TeMieparypbl HUTH JJaMIIbl HaKaJIUBaHUS. 2
Tema 3.3. Conep:xxanue yueOHOro MaTepuaJia OK 01,
daexrpuyeckuii Tok | 1. | CoOCTBeHHAas NPOBOJMMOCTD MOJYITPOBOIHUKOB. 4 OK 02,
B noaynposoauukax. | 2. | [loxynpoBoaHHKOBBIE TPUOOPHI. OK 04,
Tema 3.4. Coaep:xaHue yueOHOro MaTepuasa 4 OK 01,
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MaruuTHoe moJie. 1. | BekTop MHAYKUMH MAarHUTHOTO Iojs. J[€MCTBHE MArHUTHOTO MOJISI HA MNPSIMOJIMHEWHBIA MPOBOAHUK C OK 02,
TOKOM. 3aKkoH Ammnepa. BzaumoserictBue TokoB. MarHuTHBIN MTOTOK. OK 04,
2. | Pabora nmo mepemenieHui0 MPOBOJHMKA C TOKOM B MAarHUTHOM ToJie. JlelicTBME MAarHUTHOTO MOJIA Ha OK 06,
JnBkymumiics 3apsia. Cuna Jlopenna. Onpenenenue yaeabHoro 3apsjaa. Y CKOpUTENH 3apsSyKeHHBIX YaCTHII. OK 09
IIpakTHyecKue 3aHATHSA 5
1. ‘ Pemenue 3amad Ha HaxoxaeHue cui Amiepa u Jlopenna.
Conep:xanue yueOHOro MaTepuaJia OK 01,
1. | DnekTpoMarHuTHASE UHTYKIIUS. 5 OK 02,
2. | BuxpeBoe anexrpuueckoe nosie. CaMOUHTYKIHS. OK 04,
Tema 3.5. OK 06
3. | DHeprust MarHUTHOTO MOJISL. '
DJIeKTPOMarHUTHAasI OK 09
JlaGopaTopHble 3aHATHSA
HHIYKIUS. > 2
1. ‘ W3yueHne siBIeHNS JIEKTPOMArHUTHON HHIYKIIHU.
IlpakTH4YecKue 3aHATHSA 2
1. ‘ Pemienue 3a1a4 Ha MPUMEHEHUE 3aKOHA HJIEKTPOMArHUTHON WHIYKITUH.
Pa3neu 4. Kosiebanus u BoJIHBI. 18
Conep:xanue y4eOHOro MaTepuaJia OK 01,
1. | KonebarenbHoe nBmwkeHue. [apmonmueckne kosiebaHus. CBOOOMHBIE MEXaHHUYECKHE KOJICOaHMS. OK 02,
Tema 4.1 JluneliHble MexaHHWYecKHe KoyebaresnbHble cucTeMbl. [IpeBpalieHue sHepruM Npu KosiebdaTeaIbHOM 2 OK 04,
o IBUYKCHUH. OK 06,
Mexannyeckue
2. | CBobOo/iHBIE 3aTyXarollue MeXaHnyecke KoieOanus. BIHy)X/JleHHble MeXaHH4eCcKHe KojebaHusl. OK 09
KO0J1eOaHMS U BOJIHBI.
JlabopaTopHble 3aHATHS
1. | U3y4eHue 3aBUCUMOCTH Mepro/ia KoueOaHU HUTSHOTO (UM IPY>KUHHOT0) MasiTHUKA OT JITMHBI HUTH (MU 2
Macchl rpy3a)
Conep:xanue yueOHOro MaTepuaJia OK 01,
Tema 4.2. 1. | IlonepeuHble W MPOJOJbHBIE BOJHBI. XapaKTEPUCTUKU BOJHBI. YPAaBHEHHE IJIOCKOM Oeryieil BOJHBI. 4 OK 04
Ynpyrue BoJIHBI. WnTepdepenius BosH. [loHsTHE 0 AU paKIMK BOJIH.
2. | 3ByKOBBIE BOJHBI. YJIBTPa3BYK U €ro NPUMEHEHHE.
Tema 4.3 Conep:kanue y4eOHOro marepuasa OK 01,
3.J'IeKTp0Mal";-lI:ITHI>Ie 1. | CBoOO/HBIE BJEKTpOMarHUTHbIe KoneOaHus. IlpeBpamieHne 5SHepruM B KOJEOATEIBHOM KOHTYpE. 6 OK 02,
coneGanmst 3aryxarolye 3JeKTpOMarHuTHbIE KojiebaHus. ['eHeparop He3aTyXaromMX 3J€KTPOMAarHUTHBIX KOoieOaHui. OK 04,
' BbIHYK/I€HHBIE 2JIEKTPUYECKHE KOJIEOAHNS. OK 06,
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2. | [lepemennbiii TOK. I'eHeparop mnepemMeHHOro TOKa. EMKOCTHOE W HMHAYKTHBHOE COIIPOTUBIICHUS OK 09
nepeMeHHOro Toka. 3akoH Oma i SJIeKTPUYECKON LeNu IMepeMeHHOro Toka. Pabota M MoOIIHOCTH
IIEPEMEHHOI0 TOKA.
3. | 'enepatopsl Toka. Tpancopmaropsl. Toku BbicokoW yacToThl. [lodydenue, nepeaaya u pacnpezesneHue
JIEKTPO3HEPTUH.
JlabopaTropHble 3aHATHSA 5
1. | UnayKTHUBHBIE M EMKOCTHOE COIPOTUBIIEHUS B LIENIU IIEPEMEHHOTO TOKA.
Tema 4.4. Coaeprxanue y4eOHOIro MaTepuaJa _ OK 01,
JJeKTpPOMATHHTHBIE 1. :‘)HGKTpOMUaFHI/ITHOC noie Kak 0COOBI BUJ MaTepuu. DJIEKTpOMarHuTHble BOMHBL. Bubpatop ['epua. 9 OK 02,
BOJIHEL OTKpBITHII KOJIe0aTEIBHBIN KOHTYD. OK 04
2. | U3o6perenue paguo A.C. IlonoseiM. [TonsTre o pagrocszu. [IpuMeHeHne 371€KTpPOMarHUTHBIX BOJIH.
Paznen 5. OnTuka. 14
Coaep:xanue yueOHOro MaTepuaJa OK 01,
1. | CkopocTh pacrpocTpaHeHHUsI CBETa. 3aKOHBI OTPAXKEHUS U TIpesioMyieHus cBeta. [loHoe oTpaxkeHue. 4 OK 02,
Tema S.1. 2. | JImnzel. 'na3 kak ontudeckas cucrema. Ontuyeckue npudopsI. OK 04,
IIpupona cBera. TTa6o OK 06,
paTOpPHbIE 3aHATHUS 5
1. ‘ M3mepenue nokasarelis IpeaoMJICHUs. OK 09
Conep:xanue yueOHOro MaTepuasa OK 01,
1. | UnTepdepenius csera. KorepeHTHOCTh CBETOBBIX Jiyuel. MHTepdepeHuns B TOHKUX TuieHKax. [lomocsl OK 02,
paBHo# TosuHbl. Konbiia HetoToHa. Vicionb3oBanue nHTEpdEpeHIIMN B HAyKe U TEXHUKE. OK 04,
2. | Mudpaxmus cBera. Audpakius Ha miend B mapajuledbHbIX Tydax. udpakumnonnas pemerka. [lonstue o OK 06,
rojorpagpum. 4 OK 09
Tema 5'2; 3. | lonsapuzamust nonepeynsix BodH. [lomspuzamms cBera. J[BoitHoe myuernpenomienue. [lomsipoussl.
Bosmossie cBoficTna Hucnepcus ceera. Buabl ciekTpos.
ceera. 4. | Crnektpsl ucnyckaHus. CHEKTpbl MOTJIOUICHUS. YIbTpaduoIeToBOe M HH(PaKpacHOE HU3IYUYCHHUS.
PentrenoBckue nyun. MIX npupoja u CBOMCTBA.
JlabopaTopHble 3aHATHS 4
1. | I3yuenue untepdepeHny u 1udpakiuy CBera. 2
2. | I3mepenue JUIMHBI CBETOBOM BOJIHBI C TOMOIIBIO TU(PAKIIMOHHOMN PEIIETKH. 2
Pa3nes 6. DiieMeHTBI KBAHTOBOMH QU3NKH. 6
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T Coaeprxanue yueOHOIro MaTepuasa OK 06
eva 6.1. 1. | KBanToBas rumnore3a [lnanka. @oToHbI. OK 09
KBantoBasi onTuka. » v "
2. | Buemnuit dporosnexkrpuueckuii apdext. Buyrpennuii hotosrddexr. Tumns HoTO71€MEHTOB.
Coaep:xanue yueOHOro MaTepuaJia OK 01,
1. | Pa3zBuTHe B3IJIA10B Ha CTPOCHHME BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojaopoja. SnepHas OK 02,
mozenb aroma. OnwiTel J. Pesepdopaa. Monens atoma Bonopoaa no H. bopy. KBantoBbie reHepaTopsl. OK 04,
Tema 6.2. 2. | EcrecTBeHHas pagu0aKTUBHOCTh. 3aKOH PaJHOAaKTUBHOTO pacnana. CriocoObl HaOMI0AEHUS M PErUCTPaluu OK 06,
DHAMKA ATOMA I 3apsKeHHBIX yactull. Dddext Bapunosa — YepeHKoBa. _ OK 09
ATOMHOT0 SIpA. 3. | Crpoenne aromuoro siapa. Jledekt maccel, SHEPrHs CBS3M U YCTOMUMBOCTH aTOMHBIX sjep. SnepHbie
peakiuu. MckyccTBeHHas paluOaKTUBHOCTD. JleTIeHne TSKeNbIX siiep.
4. | llenHasgs spepHas peakuus. Ympasisgemas LenHas peakuus. SnepHsiid  peakrop. Ilomyuenune

pPaairuOaKTUBHBIX H30TOIIOB W HX IIPUMCHCHHC. buonoruyeckoe aeucTBHUE paanOaKTHUBHBIX HSHy‘lGHHﬁ.

DJIEMEHTapHBIE YaCTHUIIBL.

KOHCYJbTAalluUH

IK3aMeH

12

TemaTuka HHIMBUAYAJbHBIX IPOEKTOB
1.3nauenue otkpoiTuil A.I'.Cronerosa 11 pa3BUTUS HUUKU.
2.3nauenue n3odperernii A.C.IlomoBa 115t HAyKM U UX UCIIOJIB30BaHUE B TOBCEIHEBHOM KU3HU.
3. AnbTepHaTHBHAS YHEPreTUKA U BAPHAHTHI €€ NCIOIb30BaHMUS.
4. AKyCcTHYECKHE CBOMCTBA MOTYIPOBOJHUKOB U UX UCIIOJIb30BaHUE.
5.3aKOHBI 2JIEKTPOAMHAMHUKH U UX 3HAUYEHHE.
6. ACHHXPOHHBII ABUTaTelNh. [I[pMEeHeHe aCHHXPOHHOTO IBUTATENSI B OBITY.
7.CunxXpoHHBI! 1BUTaTesb. [IpuMeHeHre CHHXPOHHOTO JIBUTATENS B OBITY.
8.Pa3BuTHE aCTPOHOMHH B COBPEMEHHOM MUPE U €€ 3HAUCHHE.
9.Atomuas ¢usuka. M3otonsl. [IpuMeHeHne panoakTHBHBIX H30TOIOB.
10.  TemnoBuzopsl. [IpuMeHeHHe OECKOHTAKTHOTO METO[a KOHTPOJISI H3MEPEHHSI TEMIIEPaTyPHhI.
11.  bunosaspHble TPaH3UCTOPBI. Y CTPOUCTBO, IPUHIIMI PAOOTHI, IPUMEHEHHUE.
12.  TloxynpOBOJHHUKOBBIHM IHOJ. Y CTPOWCTBO, IPUHIIHAIT PaOOTHI, IPUMEHEHHUE.
13.  3nauenue otkpbITH b.C.SIk00M /U151 pa3BUTUS HUUKY.
14. Benuuaiiiue oTKpbITHS (PU3UKU U UX 3HAYCHHE B HACTOSIEE BPEMSL.
15. Bwuabl 2J€KTpUUECKUX pa3psaI0B. DIEKTPUUECKUE pa3psiibl HA CIyx0e yeraoBeKa.
16.  JledexThl KpuCTAUIMYSCKON penteTkn. Briusaue nedekToB Ha cBolicTBa KpUCTAILIOB. CIIocO0OBI ycTpaHeHne JTe()eKTOB.
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17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45.
46.

Bcenennas u temuast marepus. Bo3aelictBue TeMHOM MaTepun Ha BeeneHnyto.

3HaueHue oTKpbiTul I'.["asnmnes 1uis pa3BUTHSA TOYHOTO €CTECTBO3HAHUS.

lonorpadust 1 ee mpruMeHEHHE.

[IpuMeHeHne 3aKk0Ha COXpaHEHUs1 UMITYJIbCca Tejla. PeakTUBHOE IBMKEHUE KaK BU/J ABUKEHUE TEJIa IEPEMEHHON MacCCHI.
Hudpakius u ee mpuMEHEHHE B HAIlICH KU3HU.

Kunkue KpucTauibl U UX UCIOJIB30BAHUE.

3aKOHbBI COXpaHEHUs B MeXaHuKe. [I[puMeHeHne 3aKOHOB COXPAHEHUs B TEXHUKE U IIPOSIBJIEHUE B IPUPOJIE.

3navenue otkpbiTuii M.B.KypyaTtoBa B pa3BuTHM aTOMHOMN (DU3HKH.

Hcaak HplOTOH - Hay4HBIE OTKPBITHUS, IEPEBEPHYBIIHE MHUP.

Hcnonbs30BaHue 37€KTPO3HEPTUU B TPAHCIIOPTE.

Knaccudukanus 1 XxapakTepUCTHKH IEMEHTAPHBIX YacTUIl. MeTo bl HAOMIOIEHHS ¥ PETHCTPALINY 3JIEMEHTAPHBIX YaCTHII.
JlazepHble TEXHOJIOTUU U X UCIIOIb30BaHUE.

Jleonapno na Bunun — y4deHsblil u n3ooperarens. 3HaueHue OTKpeITuil JIeonapno na Bunuu 1uist pazsutus Gusmnky.

Maiikn @apaneit — co3ngaTtens y4eHHUs 00 AJIEKTPOMArHUTHOM Tojie. 3HadeHue u3olOperenuit M. Dapanes Uil HAYKU U UX

HCIIOJIBb30BaHHUC B HOBCCIIHGBHOfI KHU3HU.

Meton medeHbIx aToMOB. CyIIHOCTb, 3HAUEHUE METOAA U €r0 IPUMEHEHUE.

Bubl paanoakTuBHBIX W3ydyeHU. MeToibl HaOMI0AEHNS U PETUCTPALIUU PAJUOAKTUBHBIX U3JIyYE€HUH.

[InoTHOCTH BemecTBa. MeTobl onpeneneHus III0OTHOCTH BEIECTBA.

Muxaun BacunbeBud JIoMoOHOCOB — yueHbli-3HIKKIoNEAUCT. Bkinag M.B. JlomoHocoBa B pa3BuTHE GU3HKH.
HanortexHonorus — MeXIucUUIUIMHApHAas 00s1acTh QyHIaMEHTAIbHON U MPUKJIaAHON HAYKHU U TEXHUKH.

Huxona Tecna: )xu3Hb 1 HeoObIuaitHble OTKpbITHS. Bkinaa H. Tecna B pazButue Gpusnku.

Huxonait Konepauk — co3naresnb renmoueHTpudeckoit cucremsl Mupa. Brinaag H.KonepHuka B pa3BuTHE aCTPOHOMUM.

Hunbe bop — oaun u3 co3nareneit coBpemenHoi ¢usuku. Moaens Pesepdopaa- bopa. Bknan H. bopa B pa3Butue sinepHoit

bu3uku.

OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXITPOBOAMMOCTH.

[IepeMeHHBIN IIEKTPUYECKUI TOK U €70 IPUMEHEHHE.

IInma3zma — 4deTBEepTOE COCTOSIHME BellecTBa. [I[puMeHeHue mia3smel.

CostHeUHas cucTeMa: XapakTepUCTHKA, TEOPUHU MpoucxoxaeHus. [Imanerst COTHEUHOM CUCTEMBI.
[Tpuniun paboThl M UCTOIB30BAHUE MOJTYTIPOBOIHUKOBBIX TATYMKOB TeMIepaTyp. TemnnoBu30pbl.
[IpuMeHeHne KUIKUX KPUCTAIUIOB B IIPOMBIIIJIEHHOCTH.

IIpuMeHeHue AepHBIX PEaKTOPOB. BilMsHNE SAEPHBIX pEaKTOPOB Ha OKPYXKAIOLLYIO CPENY.
[Ipupona dpeppomaruerusma. [lpumenenue peppomMarHeTHKOB.
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47.
48.
49,
50.
51.
52,
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,
75.
76.
77,
78.

[Tpo6nembl 3K0I0THUH, CBSI3aHHBIE C UCTIONIBb30BAaHMEM TETNIOBBIX MAIIIKH.

IIponsBoncTBO, Iepenaya U NCIOJIb30BAHNE DIEKTPOIHEPTUH.

[Ipoucxoxaenne ComHEUHON CUCTEMBI.

ITpe303nekTpUUecKkuil 3pPeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U paauo.

PenukroBoe n3imydeHue Kak MCTOYHUK SHEPrun. [IpuMeHeHne PETMKTOBOrO U3IIy4CHHUS.

Pentrenosckue syun. VIcTopust OTKpBITHS U IPUMEHEHHUE.

Poxnenue u 3Boaronus 3B€3 1.

Ponp K. O. [InonkoBcKoro B pa3BUTUN KOCMOHABTUKH.

Cepreii [1aBnosuu KoponeB — KOHCTPYKTOpP U OpraHU3aTOp MPOU3BOACTBA PAKETHO-KOCMUYECKON TEXHUKHU.
[IposiBeHne 3aKOHOB TPEHUS B IOBCEHEBHOM KU3HU YEJIOBEKA.

Hcropus pa3BUTHS CPEICTB CBA3U: Teserpad, TenedoH, COToBast U CIlyTHUKOBAs CBSI3b.

CounHlle — UCTOYHMK XKM3HU Ha 3eMJIe.

Tpancdopmaropsl. Buasl TpanchopmaTtopos. [Ipumenenue tpancopmaTopos.

YpTpa3ByK: NOJIy4YEHHE, CBOMCTBA, IPUMEHEHHUE.

YnpasisseMsblil TepMosIepHbIi cuHTE3. [IpuMeHeHne TepMOsAIEPHOrO CUHTE3A.

®u3uka u My3blKa. 3ByKOBbIE BOJIHBI U UX CBOMCTBA.

®orosnemeHTsl. [IpuMenenne poTor1eMEHTOB B TEXHUKE.

®otorddexrt. [Ipumenenue sneHus Gorodrpdexra.

Xanc Kpucrtuan Opcrenn — 0CHOBOMNOJIOKHUK nekTpomaruerusma. Britag X.K. Dpcrena B pazButue 3yieKTpoMarHeTusma.
UYepHble ObIpbl. BansHue YepHBIX ObIp HA IJIAHETY 3€MIIS.

DKoJjoru4eckue npo0aeMbl Ha MjaHeTe 3eMJisl U BO3MOKHBIE ITYTH UX PELICHHUS.

OneKTpOoHHas IPOBOAUMOCTb METaIOB. CBEPXIPOBOAUMOCTSE. I[prMeHeHne CBEpXTIPOBOIHUKOB B TEXHHUKE.
Omunnit Xpuctuanosuy Jlenn — pycckuit ¢pusuk. Biag 9.X. JleHua B pa3BuTHE 2JIeKTpOMarHeTu3ma.
DNEeKTPOMarHMTHOE U3JIy4€HHE BOKPYT HAac. BIusHuE 3€KTpOMarHUTHOTO U31y4EHMsI HAa )KUBbIE OPTraHU3MBI.
BripabaTeiBaHN€ AJIEKTpUYECTBA U3 MMOAPYUHBIX CPEJCTB.

Bnustnue coToBbIX Tene(hOHOB Ha OPraHU3M YeJIOBEKa.

DHeprocOeperaroiue TEXHOJIOTUH, UX BUJbI U UCIIOIb30BaHHE.

Bxiiag Mapuu Kropu-Ckiio10BCKOi B pa3BUTHE SAEPHON (DUBHKH.

DnexTpuueckue jgamibl. [[puMeHeHne 37eKTPUUECKUX JIJaMI B TOBCETHEBHOM KU3HU.

MaruutHoe nosne. JlelicTBe MarHUTHOT'O TI0JIS1 HA TPOBOJHUK C TOKOM. [[ppuMeHeHre MarHUTHOTO JEUCTBUSI B TEXHUKE.
AJbTepHAaTUBHBIE BUJIbI SHEPTUH.
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79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.

ApxumeznoBa cuiia. Ee 3HaueHue B ®U3HH YEJIOBEKA U OKPY>KAIOIIEH CpPeIbl.
becnipoBogHas nepenaya SHEPruu.

Buytpennss sHeprus. CriocoObl n3MEHEHHsI BHYTPEHHEW YHEPTUH.

I'peet nu cHer.

JIBH>KEHUWE U TTOKOM B IPUPOJIE.

JIBr>keHue Tena noJ ACMCTBUEM CUIIBI TSKECTH.

JIBr>KeHuWe Tena 1o AEMCTBUEM CUJIbI YIIPYTOCTH.

3aBUCHMOCTb U3MEHEHUS UMITYJIbCA OT MPOJIOKUTEIBHOCTU JEHCTBUS CUJIBI.
3aBHCUMOCTH JEKTPUIECKOTO HAMPSDKEHUS OT pabOTHI U BPEMEHHU.

3BYKHU BOKPYT Hac.

3ByKOBBIC KOJIeOaHUs1. FICTOUHMKY B XapaKTEePUCTHKH 3BYKa.

N3yueHnne MeTo0B pacyeTa 3JEKTPUUECKUX LENEel MOCTOSIHHOTO TOKa.
N3yueHne CBOMCTB KpUCTAJIIIA MEAHOTO KYIIOpOCa.

Nnnro3us u napaoKchl 3peHusl.

HMuepumnanshbie cuctembl oTcuéra. IlepBbiit 3akoH HeroToHa.
Hcnons3zoBanue 3akoHa OMa Uil pa3BETBICHHBIX LIETICH.

Hcnons3oBaHKe 3aKOHA COXPAHEHUS UMITYJIbCA B MHEPLMAIBHBIX CUCTEMAaX OTCYETA.
Hcnonb30Banne cBOOOAHOIO NaACHUS TEN B TEXHUKE.

Hcnonb3oBaHue cBOOOAHBIX KOJIEOAHUH MaTeMaTUYECKOT0 U MPYKMHHOTO MasTHUKOB B TEXHUKE.
HccnenoBanue CBOMCTB cHera.

VlcTouHMKH 3BYKa U 3BYKOBBIE KOJIeOaHUs

Kakoe He6o0 romy6oe! OTdero oo Takoe?

Mexannueckue kojaeOaHus: BUIbI KoslebaHuH, popma, mapaMeTpsl.
Mupaxxu B JOMaIIHUX YCIOBHSIX.

HanpasiisieMble 271€KTPOMarHUTHBIE BOJIHBI

HoBrble TexHOMOTMM B IBUTATENSAX BHYTPEHHETO CrOPaHUSI.

Ocnouble nonoxennss MKT u ux oneiTHOe 000CHOBaHUE.
OTHOCUTENBHOCTH MEXAHUYECKOTO IBUKEHUSI.

IlepBblii NICKYCCTBEHHBIN CIIyTHUK 3EMIIN.

[Ipumenenne BToporo 3akoHa HeroTOHA B KU3HH.

IIpumenenue Tperbero 3akoHa HploTOHA B JKU3HU.

[Iponiecc npeoOpazoBaHUsl SHEPTUH B SJIEKTPUUECKUX MAITUHAX.
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111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.

124.

125.
126.

HpOSIB.HeHI/Ie 3daKOHAa BCCMHUPHOI'O TATOTCHUA MCKY TCIIaMU.

HpOfIBJ’IeHI/Ie 3aKOHa COXpaHCHUA UMITYJIbCa B IIPUPOAC U €T0 UCIIOJIB30BAHUE B TCXHHUKCE.

[IpsmonuHEitHOE paBHOMEPHOE ABMKCHUE U €T0 rpaguuecKkoe MpeCTaBICHHE.
PaboTa oTHOPOIHOM CHUITBI TSKECTH.
PeakTuBHOE ABMXKEHUE B IPUPOJIE U TEXHUKE.
Posib cuiibl TpeHUs B HAYKE U TEXHUKE.
Cuna ynpyroctu u ee padora npu ehopManuy Ha IpUMepe IPyKUHBI.
Cuiibl TpEHUS M €€ Pa3HOBUIHOCTH
Cunel, nedopmariiy, HanpsHKEHUS U CBSA3b MEXKIY HUMHU.
CyuiHoCTh 3BYKOBBIX BOJIH.
TaitHa HECHIBIIIIMMBIX 3BYKOB.
TaliHbl ONTUYECKUX WILTIO3HI
VYyeT MexaHH4eCKUX KOJIeOaHUN U BOJH B CTPOUTENIHCTRBE.
VY4eT cuiibl yIpyrocTu Ipu CTPOUTENBCTBE MOCTOB.
UYenoBek B MUpE 3BYKOB.
UTto Takoe HEBECOMOCTh C TOUKH 3peHUs (PU3UKa U KOCMOHABTa?

Bcero

131
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3 YCJOBUSI PEAJIN3AIIAU ITPOT'PAMMBI YYEBHOM U CHUTIJIMHBI

VY4ueOHble 3aHATHS NPOBOAATCA C NPUMEHEHHEM HHTEPAKTUBHBIX (hOopM paboTHI,
KOTOpbIE CTUMYJIUPYIOT MTO3HABATEIbHYIO MOTHUBAIIMIO 00YyUYaIOIIUXCs, IOMOTalOT MOAJIEPKaTh
MOTHBAIMIO  OOy4yaroIIMXCs K  MOJYYCHHUIO 3HAHWHM, HaJOKUBAHUIO IMO3UTHBHBIX
MEXIJIMYHOCTHBIX ~ OTHOUIEHHWH,  CIOCOOCTBYIOT  YCTAHOBJIGHHIO  JI0OpOKeNaTesbHON
arMocdeprl.  MHunmMupoBaHune W MONACPHKKA  HCCIENOBATEIBCKOW  JIGATEIHOCTH
oOyyaromyxcsi B  paMKax peaju3aldd HUMH  UHIUBUAYQJIBHBIX UM TPYIIOBBIX
HCCIIEIOBATENILCKUX TPOEKTOB, JAaeT BO3MOXHOCTH NMPHOOPECTH HABBIK CaMOCTOSATEILHOTO
pemieHus npoOieMbl, HaBBIK TeHEpUPOBaHUA U O(OpPMIIEHUS COOCTBEHHBIX HJIEH, HABBIK
YBOKUTEIBHOTO OTHOIICHUS K YYKHUM HJESM, HaBBIK IYOJMYHOTO BBICTYIUICHHUS TIepen
ayIUTOpHE, apryMeHTUPOBAHUS U OTCTAUBAHUS CBOCH TOYKU 3PEHHUSI.

JUisi TO3UTHBHOTO BOCHPUATHS OOydaromMMHCS TpeOOBaHUN MperojaBarels,
NPUBIICUCHUS MX BHUMAaHUA K O0O0CykzaeMoil Ha ydeOHOM 3aHATUM HHGOpMaIUH,
AKTUBHU3AIMH UX MO3HABATEIHHOMN NEATEILHOCTH MEXAY MPErnoaaBareieM U 00ydaronMMUCs
YCTaHABIIMBAIOTCA JJOBEPUTEIbHBIE OTHOLICHUS.

Ha y4eOHOM 3aHsTHH COOMIOAAIOTCS OOMICTIPHHSATHIE HOPMBI TOBENEHUS, IMpaBHiIa
oOLIeHHsT CO CTapIIMMH (TpernojaBareieM) U CBEPCTHUKaMH (0Oy4YaIOUIUMUCS), PUHIIUITBI
y4eOHOU TUCIMIUIMHBI U CAMOOPTaHU3AIIH.

3.1 MaTepuajibHO-TEXHHYECKOe o0ecneyeHHe peajn3anun padoyeii mporpaMMbl

Peanuzanust paboueit mnporpammbl  yuebnoi aucuumuHel OY/n.03 ®Pwusuka
obecrievueHa CIIeIYIOIIMMHE CIICITAATBHBIMU TIOMCIIICHHSIMH

1. yuebnass aynutopus MAJ1 TOPOBEACHHS JICKIUOHHBIX (TEOPETUYECKUX) U
MPAKTUYECKUX 3aHATHH, TEKYIIEro KOHTPOJII W MPOMEKYTOYHOH arTecTaluu — KaOWHET,
OCHAILIEHHBIN:

- MOCA/IOYHBIE MECTa MO0 KOJUYECTBY 00yUarOIIIXCS;

- pabouee MeCTO IPeroIaBaTes;

- KOMIUIEKT y4eOHO-HarIsAHBIX Tocoouit «Dusukay;

- 00beMHBIE MOJIETTH METAIUTMYECKON KPUCTAJUTMUECKOM PEeIIeTKH;

- y4e0HO-METOIMYECKON KOMIUIEKT AUCIUILIUHBL;
OCHAIIIEHHOCTh 000PYI0BAaHUEM:

- MYJIbTUMEIUATIPOCKTOP;

- KOMITBIOTEP;
porpaMMHO€E oOecriedeHue:

— JIMIEH3WOHHOE TporpaMMHOe  oOecredeHuss oOmero U  CIeIHaTbHOTO
HasHaueHus: Microsoft Windows; Microsoft Office Professional Plus;

— Zoom (becrnatHas Bepcusi) — cBoOoaHO-pacnpocTpansemoe [10.

3.2 Uudopmannonnoe odecnevyeHne 00y4eHust

Jis peanuzanuu paboueit mporpammbl yueOHOUM muctumumabl OY .03 ®dusnka
OnbnuoTeyHbli (GOH]I YKOMIUICKTOBAH MEYATHBIMU M AJIEKTPOHHBIMU OOpa30BaTeIbHBIMU U
WH()OPMAITMOHHBIMH PECYpCaMH.

3.2.1 OcHOBHBIC HCTOYHUKH
1. Msxumes, I'ennaguii SlkoneBuu. ®@usnka. 10 kmacc . ba3oBbiii ypoBeHb : YIECOHUK ISt
obmieoOpazoBarenbHbIx yupexaenuit / I'. 5. Msakumes, b. b. byxosues, H. H. Cotckuii. -
ITpocsemienue, 2019. — 432 c. — TeKCT : HEMOCPEACTBEHHBIN.
2. KacpsiHoB, Banepuit AnexceeBnu. ®@usuka. 10 knacc. ba3oBblil ypoBeHb : y4eOHUK A7
obmeobpazoBatenbHbIX yupexaeHuit / B. A. Kacesnos. - [Ipoda, 2019. — 304 c. — Tekcer :
HETIOCPEICTBEHHBIN.
3. Makumes, ['eanannii SIkoBneBud. ®usmka. 11 kiacc. ba3oBwlii ypoBeHb : yUeOHHK JUIS
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obmeobpazoBatenbHbIX yupexaeHuit / I'. 5. Mskumes, b. b. byxosues, H. H. Cotckuii. -
ITpocsemenue, 2019. — 436 c. — Tekcr : HEeNOCPEACTBEHHBIN.

4. KacwsnoB, Banepuii AnekceeBnu. ®@usuka. 11 kmacc. ba3oBelii ypoBeHb : Y4eOHHUK IJIs
obmieoOpazoBarenbHbIx yupexaeHuii / B. A. Kacesnos. - lpoda, 2019. — 278 ¢. — Tekcr :
HENOCPEICTBEHHBIH.

3.2.2 JlonoJTHUTEIbHbI€ HCTOYHUKH

1. BopnoBckwii, I'.A. O6mas ¢usuka B 2 1. Tom 2 [Tekcr]: YueOHoe mocobue ams
CIIO /T'. A. bopnoBckuid. - 2-¢ u3., uctp. u goi. - M.: U3narensctBo FOpaiit, 2019. - 299 c.
— Tekcr : HenoCpeACTBEHHBIMN.

2. bopnosckuit, I'.A.O6mas ¢usuka B 2 1. Tom 1 [Tekcr] : YueOHOe mocobue as
CIIO / T'. A. bopaoBckuii. - 2-e u3., uctp. u joi. - M. : U3narensctBo KOpaiit, 2019. - 242
c. — Tekcr : HenmocpeACTBEHHBI.

3. Jlorsunenko, O.B. ®usuka. : yuebnuk / JlorBunenko O.B. — MockBa: KunoPyc,
2019. — 341 c¢. — (CIIO). — TekcT : HenoCcpeACTBEHHBIN.

4. ®usmka: METOA. PEKOM. IO peUIeHUI0 3amad Uil Bcex mpodeccuit u
cnenuanbHocTet ouyHol Qopmbl o0ydenust/ coct. H.E. MacnennukoBa; TroMmeHCKHi
UHAYCTpUaIbHbIA yHUBepcuTeT. — TroMenb: U3narensckuii nentp bUK, TV, 2016. — 30 c. —
TeKCT : HenocpeaACTBEHHBIN.

5. ®u3uka: METO . YKas3. 10 BBIIOJHEHHUIO JTA00OPATOPHBIX PadOT Ui BceX Mpodeccuit
U creuuagbHocTelt o4HOM Qopmbl oOyueHusi / coct. H.E. MacnennukoBa; TromeHckuit
UHAYCTpUaJIbHBIA YHUBEpcUTET. — 1 u3n., - Tromens: U3natensckuii uentp bUK, TNV, 2018.
— 48 c. — TeKcT : HenmoCpeICTBEHHBIH.

3.2.3 DyeKTpOHHBbIE U3AaHUsl (3JIeKTPOHHBbIE pecypchl)

1. ®enepanpHblii  TEHTp HHPOPMAIIMOHHO-00pa3oBaTebHBIX pecypcoB - URL
http://www.UROKI - TekcT : 37eKTPOHHBIA.

2. «Dusmka 7 — 11 kmacce» Komnanus ®U3NKOH «3nekTponHbie ypoku u Tecthl - URL
. http://festival@1september.ru - TekcT : 3AEKTPOHHBIH.

3. ®enepanbHBI  [EHTp WHGOPMAIMOHHO-00pa3oBarenbHBIX pecypcoB - URL
http://fcior.edu.ru - Tekct : AIEKTPOHHBIN.

4. «Poccuiickuii obmeodpasoBarenbubiii mopran» - URL :  http://www.school.edu.ru -
Texcr : 31eKTPOHHBIN.

5. EcrecTBeHHOHay4HbIN OOpa3oBatenbHblil moptan - URL : http://fen.edu.ru - Texkcr :
JJIEKTPOHHBIN.

6. Crernuanu3upoBaHHblid oprai «HPOpMaIMOHHO-KOMMYHUKAIIHOHHBIC TEXHOJIOTUH B
obpaszoBanum» - URL : http://www.ict.edu.ru- TekcT : 37eKTpOHHBIA.
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOU

JUCHUITJIMHBI
Pe3yabTaThl 00yUeHuUs IToxa3aTen oeHKH MeToabl OLIEHKH
YMEHMUSI:
OIINCKLIBATh i OOBSICHSITH | OMMCBHIBAET U OOBACHSET | DKCIEPTHOE OlICHUBAHUC:
dbu3nvecKue SBJICHHUS W CBOWCTBA | GU3WYECKUE  SBJICHHS M | IPAKTHUYECKOTO 3aJIaHus,
TeN: JBU)KEHUE HEOECHBIX TEJl U | CBOMCTBA TeEl 1abopaTopHOii paboTsl,
HMCKYCCTBEHHBIX CIIYyTHUKOB 3€MJIH; YCTHOTI'O OIpoca.
CBOMCTBA Ta30B, JXKHUIKOCTEH MU
TBEPABIX TEJ; SJIEKTPOMATHUTHYIO
WHYKIHUIO, pacrpocTpaHeHue
3JIEKTPOMAarHUTHBIX BOJIH;
BOJHOBBIC CBOMCTBA CBETA;
W3JIy4Y€HHE U TIOIJIOIICHHE CBETa
atomoM; (oTodPdeKT;
OK 01, OK 04
OTJINYATh THUIIOTE3bl OT HAYYHBIX | OTJIMYAET TUIOTE3bI OT | DKCIepTHOE OlICHUBAHUE:
TEOPHil; JeIaTh BbIBOJBI HA OCHOBE | HAYYHBIX TEOPHUIA; MPAKTUYECKOTO 3a/1aHus,
AKCIIEPUMEHTAIIbHBIX JIAHHBIX; | €JlaeT BBIBOJBI HA OCHOBE | JabOpaTOpHOM paboTHI,
MIPUBOJIUTH MIPUMEPBI, | IKCIIEPUMEHTATIBHbBIX YCTHOT'O OIpoca.
ITOKA3bIBAIOIIME, YTO: HAOIIOJICHHS | JTaHHBIX;
Y DKCIIEPUMEHT SIBJIAIOTCS OCHOBOM | IPUBOJIUT MIpUMEpbI
JUISL  BBUIBMOKCHUSI TUINOTE3 U | IPUMEHEHUS (1075097 B
TEOpUH, TIO3BOJISIIOT IPOBEPUTH | )KU3HU
WCTHHHOCTH TEOPETUUECKHUX
BBIBOJIOB; YTO (hu3HUecKas TEOpus
JJaeT  BO3MOXKHOCTH  OOBSACHATH
U3BECTHBIE SIBIICHUSI MPUPOIbI U
Hay4dHble (aKThl, MPEICKA3BIBAThH
elllc HCU3BECTHHIC SIBJICHUS,
OK 01, OK 02, OK 04
MPUBOIUTH MpUMEPHI | IPUBOJIUT MpUMEPBI | DKCIIEPTHOE OlLICHMBAHUE:
MPaKTUYECKOTO WCIIOJIb30BAHUS | TPAKTUYECKOTO MPaKTUYECKOTO 3aJ]aHMs,
buznyecKkux  3HAHWI:  3aKOHOB | UCTIONB30BaHUS (PU3UUYECKHUX | TaOOpaTOpHOI paboThl,
MEXaHUKH, TEPMOJUHAMUKH U | 3HAHUH YCTHOTO OIpoca.
3JIEKTPOJIMHAMHUKNA B SHEPIETHUKE;
Ppa3IUYHBIX BHJIOB
3JEKTPOMAarHUTHBIX W3IIYy4eHU I
JUIS pa3BUTHS paauo- u
TEJICKOMMYHUKAILU,  KBAaHTOBOWU
bU3MKK B CO3JAHUM  SJIEPHOM
SHEPIeTHKH, JIa3€POB;
OK 01, OK 02, OK 04
BOCIIPUHUMATh W HAa  OCHOBE | BBICKa3bIBa€T CBOK TOYKY | DKCIIEPTHOE OlICHUBAHUE:
MOJTYYEHHBIX 3HaHUM | 3peHHsT 1O  (PU3WUYECKON | MPAKTHIECKOTO 3aJaHMs,
CaMOCTOSATEILHO OIICHUBATh | HHPOPMAIIMH, TOJTYYCHHOH | JTa0OpaTOPHOIA paboThl,

uH(pOpMaIIMIO, COJEpIXKaILylocs B
coobmenusix CMMU, MHWurepuere,
HAaYYHO-TIOMMYJIAPHBIX CTATBAX;

OK 02, OK 06, OK 09

N3 pas3IMYHbIX HCTOUYHHUKOB

YCTHOT'O OIIpoca.
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HCII0JIB30BATh npruoOpeTeHHbIE
3HAHWUS U YMEHUS B MIPAKTUYECKON
NCATCIIBHOCTHU 158 HOBCGI[HGBHOﬁ
JKU3HU IS obecrieyeHus
0E30I1aCHOCTH KU3HEACATCIHEHOCTH
B rporiecce HCIIOIb30BaHUs
TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX
3JICKTPONPUOOPOB, CPEICTB PATHO-
nu TCHGKOMMyHI/IKaHI/IOHHOf/'I CBA3H,
OIICHKM BIIMSHHUS HAa OpraHu3M
YelloBeKa U JPYrHe OPTaHU3MBbI
3arpsi3HEHUST OKPYIKAOIIEH CPEJIbl;
palroHaIBLHOTO
MIPUPOJIOTIONB30BAHUS M OXPaHbI
OKPYKarOILE Cpebl.

OK 01, OK 02, OK 04, OK 06, OK
09

UCIIONIB3YET MPUOOPETEHHBIC
3HAHUA U YMEHUS B
HOBCEIHEBHON XKU3HU

DKCrepTHOe
MPAKTUYECKOTO
1abopaTopHOii
YCTHOTO OIpoca.

OLICHUBAHUE:!
3a/1aHuM,
paboTsl,

3HAHUA:

CMBICJI ~ TIOHATHH:  (u3nyeckoe
SABJIEHUE, TUIIOTE3a, 3aKOH, TEOPHs,
BEIIECTRBO, B3aMMO/ICHCTBUE,
AJEKTPOMArHUTHOE II0JI€, BOJIHA,
GbOTOH, aTroM, aTOMHOE SO,
MOHU3UPYIOIHE U3JIy4YEHUs,
miadera, 3Be3ma,  CoJHedHas
CHCTEMa, ranakTuka, Becenennas;

OK 01

3HAaeT CMbICH (U3NYECKUX
ITOHATUI U TEPMHUHOJIOTHIO

DKCIEepTHOE
PAKTHIECKOTO
nabopaTopHOI
YCTHOT'O OIpoca.

OLICHUBAHHE:
3a/1aHus,
paboTHI,

CMBICI  (DU3MYECKUX  BEJIMYMH:
CKOPOCTb, YCKOPEHHE, Macca, CHJIa,
UMITYJIbC, paboTa, MeXaHUYecKas
SHEPIWs, BHYTPEHHSS DHEPIUs,
abcooTHas TeMIIepaTypa,
CpPelHssl KHHETHYECKas DSHEprus
YaCTUL[ BELIECTBA, KOJIMYECTBO
TEIUIOTHI, 3JIEMEHTapHBIN
JJIEKTPUIECKUN 3apsT;

OK 01

MOHUMAET
(UBUYECKUX BEITUYUH

CMBICJI

DKCnepTHOe
MPAKTUIECKOTO
1abopaTopHOit
YCTHOTO OTIpOCa.

OLICHUBaHHE!
3aj1aHus,
paboTHl,

CMBICT  (U3HYECKUX  3aKOHOB
KJIaCCHYECKOM MEXaHHUKH,
BCEMUPHOTO TSATOTECHUS,
COXpPAaHCHUA DHEPruu, UMITyjibCa U
3JIEKTPUYECKOTO 3apsja,
TEPMOANHAMHKH,
3JIEKTPOMAarHUTHOM
dboTtorpdexra

OK 01

VHTyKIIHH,

MTOHMMAET
($u3NYECKUX 3aKOHOB

CMBICJI

DKCnepTHOe
MPAKTUYECKOTO
1abopaTopHOii
YCTHOTO OTIpOca.

OLICHUBaHHE!
3aj1aHus,
paboTHI,

BKJIJ] POCCUHMCKHX U 3apyOe’KHBIX
YUEHBIX, OKa3aBIIMX HauOoIblIee
BJIIMSTHUE HA pa3BUTUE (PU3UKH;

OK 01, OK 06

OpPUEHTHPYETCA B
JOCTUKEHUIX YUYEHBIX,
OKAa3aBIINX HanOoJbIIIee

BIUSAHUC Ha Pa3BUTHC

DKCIEepTHOE
MPaKTUYECKOTO
YCTHOTO OIpoca.

OlLIEHUBaHUE:
3a1aHusl,

22




bu3uKu
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