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PaGoyas nporpamma yueOHol qucuunauibl «@u3uka» paspaboraHa B COOTBETCTBHH C:

— MejiepalibHbIM T'OCYAPCTBCHHBIM 00pa30BaTe/ibHbIM CTAHIAPTOM CpejiHero odero
o0pa3oBaHusi, YTBEpKICHHbIM mnpukazom MunoOpuaykn Pocenmn ot 17 mas 2012 Ne 413
(3apeructpupoBan B Muniocte Poceuu 7 mions 2012, pernctpanmonnsiit Ne 24480);

- OenepalbHBIM  I'OCYJAPCTBEHHBIM  00pa30BaTCIBbHBIM  CTAHIAPTOM  CPE/HEro
npogeccuonansHoro odpasoBanus 1o cremnanbHocTH 23.02.05 DxenyaTalns TpaHCIIOPTHOrO
3JIeKTpOOOOPYIOBaHUS M aBTOMATHKU (IO BHJAM TPAHCIIOPTA, 33 HCKJIIOYEHHEM BOJIHOIO),
yrBepkaentoro Ilpukazom Munncrepersa obpaszoBanus 1 vayku P® or 22 anpens 2014 r. Ne
387 (3apeructpupoBano B Munucrepcrse roctuuun PO 31.07.2014 r. Ne 33391);

— NpuUMepHO#t nporpammoii o0meoOpazoBatenbHON yueOHOH aucuuumHbl «Pu3nukan»
a1 npodeccHoHanbHbIX 00pasoBaTelbHbIX OpraHu3aluil, pekoMeHIoBaHHON PenepaabHbIM
rOCY/JapCTBEHHBIM ~ ABTOHOMHBIM  yupexieHueM  «PeaepaqbHblii  HHCTHTYT  pPa3BHTHA
obGpaszoBanusy, mpotokoa Ne 3 ot 21 uromns 2015 r. (peructpanuonnbiii Homep peuensuu 384 or
23 mronst 2015 1.).
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1. OBIIIASI XAPAKTEPUCTUKA YYEBHOM JUCIUILJIAHBI
OV/I. 12 ®u3uka

1.1 MecTo QuCHUILIMHBI B CTPYKTYpe OCHOBHOWH mpodeccHoHAIbHON o0pa3oBa-
TeJIbHOI MPOrpaMMbl

Hucrummuaa OV /1,12 ®usuka Bxoaut B obmeodpazoBarenbubiii ki [IIICC3 kak
o0rrast yueOHas uciuIinHa (mpoguibHas).
Pabouas nporpamma y4eOHON NUCHUIUIMHBI SBJISIETCA YacThIO MPOTPaMMbl MOJATOTOBKU CIIe-
LMAJIUCTOB CpEIHEro 3BeHa o crneuuanpHocTu: 23.02.05 DkcruryaTanus TpaHCIOPTHOTO
3IEKTPOOOOPYIOBaHUS M ABTOMATHKHU (TI0 BUJaM TPaHCIOPTa, 32 UCKIFOUYEHHUEM BOJHOTO).

1.2 Heab ¥ ni1aHnupyemble pe3yJibTaThl 0CBOCHHUSI AUCUUIIJIMHBI:

Kon YMmenus 3Hanusa IIpakTr4yecknii oNbIT
OK,

K

OK - YMETh HUCIONB30- | - CMBICH TIOHATHH: | - ONHUCHIBATH M OOBSC-
1-8 BaTh JOCTHDKCHHS CO- | pu3uyeckoe sBICHHUE, | HATh (DU3UUYCCKUE SBIIC-

BpEeMECHHOW  (u3mWde- | THIOTE3a, 3aKOH, T€O- | HUSI M CBOMCTBA T
CKOHM Hayku U (uzmue- | pusi, BEIIECTBO, B3aH- | JIBM)KEHUE HEOCCHBIX TEI
CKHX TEXHOJIOTMM ISl | MOJACHCTBUE, JJIEK- | U UCKYCCTBEHHBIX CITYT-
MOBBILICHUSI COOCTBEH- | TPOMAarHUTHOE TIOJIe, | HUKOB 3€MJIM; CBOMCTBa
HOTO HHTEJUIEKTyallb- | BOJIHA, (DOTOH, aroM, | ra3oB, JKUJIKOCTEH H
HOTO Da3BUTHS B BbI- | aTOMHOE $JIpO, MOHU- | TBEPABIX TEJI; 3JIEKTPO-
OpaHHOUW mTpodeccro- | 3UPYIIIUE  U3Ty4de- | MATHUTHYIO HWHAYKIIHIO,
HaJbHOM  JIESTENIbHO- | HUS, IJIAHETa, 3BE€3/a, | PACIPOCTPAHEHUE 3JIEK-

CTH, Conneynas CHUCTEMA, | TPOMArHUTHBIX BOJIH,
- yMeThb C€aMoOCTOf- | rajakTHKa, BcelleH- | BOJHOBBIE CBOWCTBA CBe-
TEJBHO JOOBIBaTH HO- | Has; Ta; U3IMy4EeHUE U MOTJIO-
Bble /IS ce0s ¢u3nye- | - CMBICH (PU3UYECKUX | IIEHHE CBETa aToOMOM;
CKHME€ 3HAHUS, UCIIOJIb- | BEIMUUH:  CKOPOCTb, | POTOIPPEKT;

3ysl JUIS 3TOTO JIOCTYII- | YCKOPEHHE, Macca, | - OTJIMYaTh THMIIOTE3bI
HbIC HWCTOYHUKHW HH- | CWJIa, UMITYJIbC, pa60- OT HAaY4YHBIX Teopnﬁ; Je-
bopmanuu; Ta, MeXaHUYecKas | JIaThb BBIBOJIbI HAa OCHOBE
-  YMCTb BBICTpAauBAaTb | DQHCPIuA, BHYTPCHHIAA | OKCIICPUMCHTAJIBHBIX
KOHCTPYKTUBHBIE B3a- | SHEprusi, aOCOJIOTHAasl | JaHHBIX; MIPUBOANUTH
HMOOTHOIICHHA B KO- | TCMIICPATYypa, Cpea- | MpUMCPHI, IIOKa3bIBAlO-
MaHJle 10 PpEHICHUIO | Hss KUHETHYECKas | IUe, YTO: HaOII0IeHUs U
06HH/IX 3aaay, OHEPIrUsA 4YacTull BEC- | OKCIICPUMEHT ABJIAIOTCA

- YMETb YIPABIATH | IIECTBA, KOJIUYECTBO | OCHOBOW JUISl BBIJIBHIKE-
CBOEH MO3HABATEIBHOM | TEIJIOTHI, 3JEMEHTAap- | HUsl THUIIOTE3 U TEOpUH,
JEATEIbHOCTBIO, IIPO- | HBIM  DJIEKTPUYECKUM | IIO3BOJSIOT  IIPOBEPUTH

BOOUTH CaMOOIICHKY | 3apsna; HUCTUHHOCTE TCOPCTUUC-
YPOBH:A COOCTBEHHOTO - CMBICJI (I)PI3PI‘ICCKI/IX CKHX BBIBOJOB; 4YTO (I)I/I-
HHTCJICKTYAJIBHOT'O 3aKOHOB KJIaCCHU4YeC- | BUUCCKasd TCOopUud OacT
Pa3BUTHA; CKOH MCXAaHUKH, BCC- | BOBMOXKHOCTDH O0OBICHATH

— - YMETb HC- | MUDHOTO  TATOTCHHUS, | U3BCCTHBIC SABJICHUS

M0JIb30BATh Pa3jHYHbIC | COXPAHEHHs DHEPIUH, | IPUPOJLI U HAay4dHBIE
BHUJIbI TIO3HABATEJBHON | UMITYJIbCA W DJIEKTPHU- | (DaKThl, TPEICKa3bIBATh
JCATEIBHOCTH JUIS pe- | YECKOIo 3apsijia, TEp- | €lle HEU3BECTHHIE sIBJIE-




ICHUS
3aja4,

(bU3UIECKUX
MPUMEHEHUE
OCHOBHBIX METOJIOB
nmo3Hanus  (HaOIIOJIe-
HUS, ONUCAHUS, H3MeE-
peHUs, HKCIIEPUMEHTA)
JUISL U3Y4EHUsl pa3iind-

HBIX  CTOPOH  OKpY-
JKaroren JIEUCTBU-
TEIBHOCTH;

- YMEThb HCIOJIb30BaTh
OCHOBHBIE  HHTEJUIEK-
TyaJIbHBIC  OIEpaIuu.
IMOCTAHOBKHM  3aJa4yH,

dbopMynupoBaHUsl THU-
MoTe3, aHaluW3a W CHH-
Te3a, CpaBHEHUSI,
000011eHN, CHCTE-
MaTHU3allid,  BBISBIIC-
HUS NPUYHHHO-
CIICACTBECHHEIX CBS3CH,
TIOWCKa aHAJIOToB, (op-
MYJIUPOBAHUS BBIBOJIOB
JUISL U3YYCHUS Pa3lIny-
HBIX CTOpOH (u3nYe-
CKUX OOBEKTOB, SBJIC-
HAM HW MOpPOILECCOB, C
KOTOPBIMH ~ BO3HHKAET
HEOOXOIMMOCTh  CTall-
KHUBaThcsl B TMpodeccu-
OHaJIbHOU cepe;

- YMETh I'€HEpUPOBATh
UIACH W  OIpPEACATh

CpelIcTBa, HE0OXO0au-
MBIE I KX  pea-
JU3alnu;

- YMETh UCIO0JIb30BATh
pas3InYHble UCTOYHUKHU
JUIsL TOJy4YeHus: (u3u-
4yeckoil MH(popMaImu,
OLICHUBAaTh €€ JI0CTO-
BEPHOCTB;

- yMeThb aHaJU3UpO-
BaTh U IPEJCTABIATh
uHpopmaruo B pas-
JMYHBIX BUJIAX;

- yMeTb IyOJUYHO
NPEICTaBIATh PE3YIib-
TaThl COOCTBEHHOTO
UCCIIC/IOBAHMsI, BECTH

MOJMHAMUKH,  3JIEK-
TPOMAarHUTHOU HUH-
nykiud, $Hotodddek-
Ta;

- BKJIaJ] POCCHUHCKHX
U 3apyOexHBIX yue-
HBIX, OKa3aBIIUX
HauOOJbIIIEEe BIUSHUE
Ha pa3BUTHE PUUKU

HUS;

- IPUBOJUTH IPUMEPHI
IIPAKTUYECKOIO HCIOJIb-
30BaHUsA bu3nIecKux
3HAHMW: 3aKOHOB MeEXa-
HUKH, TEPMOJAUHAMUKH U
INEKTPOAVNHAMUKHI B
SHEPreTHKE; Pa3IMYHbIX
BUJIOB  JJIEKTPOMAarHuT-
HBIX U3JIy4CHUH U1 pas-
BUTUS Ppaguo- W Tele-
KOMMYHHUKAIUN, KBaHTO-
BOW ()M3UKU B CO3/1aHUM

SIIEpPHON SHEPIreTUKH,
Ja3epoB;

- BOCIIpUHHMMATh U Ha
OCHOBE IIOJIy4YEHHBIX

3HAHUM CaMOCTOSATEIIBHO
oleHUBaTh  HH(pOpMa-
IO, COJIEPIKalIyloCs B
coobmenusax CMMU, Un-
TEpHETeE, Hay4YHO-
MOIYJISIPHBIX CTaThsX;

- HCIOJIb30BaTh MpH-
oOpeTeHHbIE 3HAHHUS U
YMEHHSI B MPAKTHUECKON
NEeSTeTbHOCTH W TIOBCE-
JTHEBHOM  KU3HU  JIJIS:
obecrieuenus  Oesomac-
HOCTH JKU3HEAESTEIIbHO-
CTH B TPOIECCE HMCTOIb-
30BaHUSA TPAHCIOPTHBIX
CPENCTB, OBITOBBIX AJICK-
TpPONIpHOOPOB,  CPENCTB
paguo- M TEIEKOMMYHH-
KAllMOHHOM CBSI3U; OLIEH-
KM BIUSHUS Ha OPraHU3M
YeJloBeKa U APYyrue op-
TaHU3MBI  3arps3HEHUS
OKpYy>Karolen cpensl;
palMoHAIBLHOTO  TIPHUPO-
JIOTIONIb30BaHUsl U OXpa-
HBbI OKPY>KAIOIIIEH CpeIbl.




JUCKYCCUH, JOCTYITHO
Y TAPMOHUYHO cOYeTast
coliepkaHue U (Hopmbl
MPEACTABISIEMON  MH-
dbopmaru

B pe3ynbraTe u3yueHus yaeOHON AUCHUIUIMHBI CO3/Ial0TCS YCIOBHS 17151 GOpMUPOBAHUS 00-
mux komneteHui (nanee — OK):

OK 1. [ToHuMaTh CyIIHOCTb U COIMANTBHYIO 3HAYMMOCTh CBOCH Oyaymiel mpodeccuu, mposiB-
JIATh K HEW YCTOMYMBBINA HHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESATEIBHOCTD, BHIOMPATh TUIIOBBIE METO/ABI M CTIOCOOBI
BBITIOJTHEHMS PO ECCHOHANBHBIX 33/1a4, OIICHUBATh UX dPPEKTUBHOCTH M KAUECTBO.

OK 3. [IpunumaTh penieHus B CTaHAAPTHBIX U HECTAaHAAPTHBIX CUTYAIMSIX U HECTH 32 HUX
OTBETCTBEHHOCT.

OK 4. OcymiecTBisATh MOUCK U UCTIOJIB30BaHUE HHPOpMAIIIH, HeoOXoaumoi 1ist 3hpexTrB-
HOTO BBITIOJIHEHUS IPO(ECCHOHATBHBIX 33124, MPOPECCHOHATHHOTO U JITYHOCTHOTO Pa3BU-
THSL.

OK 5. Ucnonb30Bath HHOOPMATMOHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH B MPOQECCHOHATH-
HOM IS TEIIbHOCTH.

OK 6. PaboTtath B KOJUIEKTHBE U KOMaHe, 3p(HEKTUBHO 00MIATHCS ¢ KOJUIEraMU, PYKOBO/I-
CTBOM, MTOTPEOUTETSIMHU.

OK 7. Bpats Ha cebs OTBETCTBEHHOCTb 3a pabOTy WIEHOB KOMaH/IbI (IO JYMHEHHBIX ), PE3YyIIb-
TaT BBIOJIHEHUS 33/IaHUM.

OK 8. CamMOCTOSITeNTEHO ONPEEISITh 331249 MPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BUTHUSA,
3aHMMAThCA CaMOOOpPa30BaHKUEM, OCO3HAHHO MJIAHUPOBATh MOBHIIICHNE KBATU(UKALINH.

ConeprxaHue nporpaMMbl HAIIPaBJIEHO Ha JOCTHKEHHE CIEAYIOMIMNX HeJIeH:

- OCBOCHHME 3HAaHUU O (YHIAMEHTAIBHBIX (U3MUYECKUX 3aKOHAX M TMPUHIIUIAX,
JIeKalMX B OCHOBE COBPEMEHHOMN (PM3MYECKON KapTHHBI MHUpA; HauOoliee BaXKHBIX OTKPBITH-
X B 00JlacTh (PU3MKM, OKA3aBIIKX OMPEENISIONIee BIUSHAE HA PAa3BUTHE TEXHUKU M TEXHO-
JIOTUH; METOJaX HAYYHOTO MO3HAHUS TPUPOIBL;

- OBJIQJICHHE YMEHUSMU TPOBOJIUTH HAOIIOJICHUS, TUIAHHUPOBATH M BBIOJIHSITH
HKCIIEPUMEHTBHI, BBIIBUTATh TUIIOTE3bI M CTPOUTH MOJIETH, IPUMEHSThH OJyYCHHbIE 3HAHUS T10
buznke a1 00bACHEHUS Pa3HOOOPA3HBIX (PU3NYECKUX SIBICHUN U CBOMCTB BEILIECTB; MPAKTHU-
YECKH UCTIOIh30BaTh (PU3MUYECKHE 3HAHUS; OIEHUBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON
uHpOpMaInu;

- pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEN B Tpolecce MpUOOpETeHHs 3HAHUM B YMEHHUH 1o (PU3MKe C MCIOIh30BAHUEM
Pa3IMYHBIX UCTOYHUKOB WH(OPMAIIUU U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHH;

- BOCIIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH TTO3HAHUS 3aKOHOB MPUPO/IBI, HC-
MOJIb30BaHUS JOCTKEHUN (U3MKK Ha 0JIaro pa3BUTHS YEIOBEUECKOW ITUBHIM3AINHN; HEOO-
XOJUMOCTH COTPYJIHUYECTBA B MPOLECCE COBMECTHOTO BBINMOJIHEHUS 3aJay, YBaKUTEIbHOTO
OTHOIIIEHUS K MHEHHMIO OTIOHEHTA MPU OOCYKIECHUM MPOOJIEeM €CTECTBEHHO-HAYYHOTO CO-
JIep>KaHMs; TOTOBHOCTU K MOPAJIbHO-ITUYECKOM OIIEHKE MCHOJb30BaHUSI HAYYHBIX JOCTHUKE-
HUM, 9yBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPYXKAIOIMIEH CPE/Ibl;

- UCIIONIb30BaHNE MPUOOPETEHHBIX 3HAHWW M YMEHHU JUIS pelIeHUs! MpakTude-
CKHMX 3aJlad TOBCEIHEBHOM JXM3HH, OOecTeueHHs] 0€30MacHOCTH COOCTBEHHOW KHW3HHU, pa-
MOHAIBHOTO MPUPOIONOIB30BaHUS U OXPaHbl OKPY’KAIOIIEH Cpebl U BO3MOKHOCTh MpUMeE-



HEHUS 3HAHWW TIPU PEIICHUH 3aJ1a4, BOSHUKAIOIINX B MOCIEAYIOIeH mMpodecCHOHATbHON Jie-
ATEIHHOCTH.

OcBoenne cofepkanus yaeOHON TUCIUIUIMHBI «DPU3nKa» 00ecrednBaeT JOCTHKEHUE
00y4aroIMMUCS CIEIYIOIIUX PE3yIbTaTOB:

JUYHOCIMHBIX:

- YYBCTBO T'OPAOCTH U YB@KEHHUS K HUCTOPHUHM M JOCTHXKEHUSM OTEUECTBEHHOM
busnueckoil Hayku; (PU3MUECKH IPaMOTHOE MOBEACHUE B MPO(ECCHOHATLHON e TEIIBHOCTH
1 OBITY MpU 0OpaIllEeHUH ¢ TPUOOPAMU U YCTPONCTBAMHU;

- TOTOBHOCTH K IMPOJIOJDKEHUIO 00pa30BaHUS U IMOBBIIMICHUS KBATU(UKAIINY B W3-
OpaHHOU TPOQECCHOHANBHON JEATCILHOCTH U OOBEKTHBHOE OCO3HAHUE POJU (U3UYCCKHX
KOMIIETEHIIUI B 5TOM;

— YMEHHUE UCTIONb30BaTh JOCTHKEHHS COBPEMEHHOHN (PM3NYECKON HayKu U (Hu3H-
YECKUX TEXHOJIOTHU JJISi TOBBIMICHUS COOCTBEHHOTO WHTEIUICKTYalbHOTO PAa3BUTHUSL B BBI-
OpaHHOI podeccroHalbHON 1eATeIbHOCTH;

- YMEHHUE CaMOCTOSITEIIHHO JOOBIBaTh HOBBIE Ui ceOsi pU3NUecKre 3HAHMS, UC-
MOJIB3YS JJISL ATOTO JOCTYITHBIC UICTOYHUKH HH(POPMAITIH;

— YMEHHE BBICTPAWBAaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHUS B KOMaHJE MO pe-
HICHUIO OOIIKX 3a/1a4;

- YMEHHUE YNIPaBISATh CBOCH MO3HABATEIBFHON NEATENFHOCTHIO, IPOBOJUTH CaMO-
OLIEHKY YPOBHS COOCTBEHHOT'O MHTEJICKTYaIbHOTO Pa3BUTHS;

MemanpeomMemHublX.

— WCTOJB30BaHUE PA3TMYHBIX BHJIOB IMO3HABATEIBHON JEATEIHHOCTH IS PEIICHUS
buznyeckux 3a1a4, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUS (HAOII0IeHUS,

— OINHCaHMs, U3MEPEHUS, IKCIEPUMEHTA) ISl U3yYCHHs Pa3IMIHBIX CTOPOH OKpPY-
JKAIOIIECH JCHCTBUTCILHOCTH;

— HCIIOJIb30BAHME OCHOBHBIX HMHTEIUIEKTYaTbHBIX OMNEpalldid: TMOCTAHOBKU 3aJayd,
dbopMynupoBaHUs TUIOTE3, aHAlIM3a U CUHTE3a, CpaBHEHUS, 00OOIICHHs, CUCTEMaTH3aIlUH,
BBISIBJICHHS TPUYUHHO-CJICJICTBEHHBIX CBSI3€H, TIOMCKA aHAJIOTOB, (OPMYIUPOBAHHS BEIBOJIOB
JUTSL U3YYEHUSI PA3IMUHBIX CTOPOH (PU3UYECKUX OOBEKTOB, SIBICHUN U MPOIIECCOB, C KOTOPHI-
MU BO3HHUKAET HEOOXOAMMOCTh CTAIKUBATHCA B MPOGeCcCHOHATBHOM cdepe;

— yMEHHe TeHEepPUpPOBaTh HJIEW U OMPEAEINATh CPEACTBA, HEOOXOAMMBIE ISl UX pea-
TU3alnu;

— YMCHHE HUCIOJL30BaTh PA3IUYHBIC MCTOYHWUKH IS TMONYYCHHS (PU3UICCKOW WH-
¢dbopmanuu, OIeHUBATh €€ JOCTOBEPHOCTD;

— yMEHHEe aHaJIM3UPOBATh U MPEACTABIATh HH()OPMALIHIO B PA3TTMYHBIX BUAX;

— yMeHHe MyOJIMYHO MPEACTaBISATh Pe3yNbTaThl COOCTBEHHOTO MCCIIEIOBAHUS, BECTU
JTUCKYCCHH, TIOCTYITHO M TApMOHHYHO coueTasl cojepkaHue u (opMbl TpeaCTaBIsIeMON HH-
dbopmanuy;

npeoMemHubIX.

— c(hOpMHUPOBAHHOCTD TPEJCTABICHUIA O POJIM U MecTe (GU3NKHA B COBPEMEHHOH Ha-
YUHOI KapTUHE MHUpa; MOHUMaHHe (GU3NUYECKON CYITHOCTH HaOII0gaeMbIX BO BeeneHHoii sB-
JeHui, ponu GU3MKU B GOPMHUPOBAHUU KPYTo30pa U (PYHKIMOHAIBHON TPaMOTHOCTH YeJI0Be-
Ka JUIS PelIeHUs TPAKTHUECKUX 3a7ad;

— BJaJIEHHE OCHOBONOJATAIOMIMMHU (PH3HMUECKUMH TIOHSTHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOPHUSMH; YBEpPEHHOE HCITOJIb30BaHHE (PU3NIECKOH TEPMHUHOJIOTHN U CHMBOJIH-
KU,

— BJaJIeHHEe OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHUS, UCTIOIh3yEeMBIMU B (PU3UKE:
HaOJI0ICHHEM, OTIHCAaHNEM, H3MEPEHHEM, SKCTIEPIMEHTOM;



— yMeHus o0pabaTbIBaTh pe3yJbTaThl U3MEPEHUI, 0OHAPY)KUBATh 3aBUCUMOCTh MEXK-
ny GU3NYECKUMU BEJIMYMHAMU, OOBSICHSTH OJY4YEeHHbIE PE3Y/IbTaThl U JIEJIaTh BBIBOJIBI,

— c(hOpMHPOBAHHOCTh YMEHUS peIaTh PU3HMUECKUE 3a]1aUH;

— c(hOpMHPOBAHHOCTh YMEHHS NPUMEHATH IOJYyYCHHbIE 3HAHHS AT OOBSICHEHUS
YCIIOBHH MPOTEKaHWs (PU3MUECKUX SBICHUU B MpHpoJe, npodeccrHoHanbHON chepe u s
HPUHATHS IPAKTUUECKUX PELICHUH B IOBCEITHEBHOMN KU3HHU;

— ¢c(hOpMHPOBAHHOCTH COOCTBEHHOM MO3HIIMHU MO OTHOUICHHUIO K (PU3NUECKON HHPOP-
MalliH, TOJTy4aeMOl U3 Pa3HbIX UCTOYHUKOB.

B pe3ynbrate ocBoeHUs yueOHON AUCHUILIMHBI 00Y4arOLUics JOKEeH:
3HATH!

- CMBICJI TIOHATHH: (U3nMYecKoe sBJIEHUE, FMIIOTe3a, 3aKOH, TEOpHUs, BELIECTBO,
B3aUMOJIEIICTBHE, 3JEKTPOMArHUTHOE 110JI€, BOJIHA, (JOTOH, aTOM, aTOMHOE AP0, HOHU3UPY-
IOIIME U3Ty4YeHUs, IJIaHeTa, 38e3/1a, CoHeuHasi CucTeMa, rajlakTuka, BeeneHHas;

- CMBICJT (PM3UYECKUX BEJIMYMH: CKOPOCTh, YCKOpPEHME, Macca, CUa, UMITYJIbC,
paboTa, MexaHW4ecKas 3HEprusi, BHYTPEHHss SHEPrusi, abCoNIIOTHAs TeMIepaTypa, CpeaHss
KAHETHYECKasi SHEPTHsl YacTHUI] BEIIECTBA, KOJMYECTBO TEILIOTHI, 3JIEMEHTAPHBINA dJIEKTpUYe-
CKHUM 3apsi;

- CMBICIT (PU3MYECKUX 3aKOHOB KIJIACCHYECKOW MEXaHUKH, BCEMHUPHOTO TSTOTE-
HUSI, COXPAHEHMsI SHEPIUU, UMITYJIbCA U 3JIEKTPUUECKOro 3apsijia, TEPMOAMHAMUKH, 3JIEKTPO-
MarHUTHON HHIYKIIUH, poTodddexra;

- BKJIa/I POCCUHCKUX U 3apyO€XHBIX YUYEHBIX, OKa3aBIIMX HAUOOJIbLIEE BIHUSIHUE
Ha pa3BUTHE (PUBHKHU;
yMeTh:

— OIMUCHIBATh U OOBACHATH (pU3MUECKUE SBJICHUS U CBOMCTBA TeN: JBU)KEHUE Hebec-
HBIX T€J U UCKYCCTBEHHBIX CIyTHHKOB 3€MJIM; CBOMCTBA I'a30B, )KUJKOCTEH M TBEPJIBIX TEI;
AIIEKTPOMArHUTHYI0 HMHIYKIIHIO, PACIpPOCTPAHEHUE JIIEKTPOMArHUTHBIX BOJIH; BOJHOBBIC
CBOMCTBA CBETA; U3JIyYE€HUE U MOTJIOIIEHHE CBETa aTOMOM; (poTOr(eEKT;

— OTJIHMYaTh THIIOTE3bl OT HAYYHBIX TEOPHIi; AETaTh BHIBOJIBI HA OCHOBE DKCIIEPUMEH-
TAJIBHBIX JTAHHBIX; IPUBOIUTH MPUMEPHI, TOKA3bIBAIOIINE, YTO: HAOIIOICHHUS U SKCIIEPUMEHT
SBJISIIOTCSI OCHOBOM ISl BBIABIMIKEHHS TMIIOTE3 M TEOPUMA, TO3BOJISIOT IPOBEPUTH HCTHHHOCTh
TEOPETUYECKUX BBIBOJIOB; UYTO (PU3UYECKAsi TEOPHS JaE€T BO3MOKHOCTh OOBSICHITH H3BECTHBIC
SBJICHUS IPUPOJIBI M HAyYHbIE (PAKTHI, IPEJICKA3bIBATD €Il1€ HEU3BECTHBIE SBJICHNUS;

— TPHUBOAWTH MPHUMEPHI MPAKTHYECKOTO HMCIOIB30BAHUS (PM3MUECKUX 3HAHUU: 3aK0-
HOB MEXaHUKH, TEPMOJIMHAMUKH U JIEKTPOJMHAMUKN B SHEPT€TUKE; PA3IMIHBIX BUIOB JJICK-
TPOMAarHUTHBIX M3JIy4EHUH Ul pa3BUTHUS pajdo- U TEIEKOMMYHHUKAIMM, KBaHTOBOM (hu3nKU
B CO3JIaHWH SIJICPHON DHEPTETHKH, Ja3epOB;

— BOCIPUHMMATh U Ha OCHOBE MOJIyYE€HHBIX 3HAaHUH CaMOCTOSTENFHO OLEHUBATh MH-
dopmanuto, conepxairyrocs B cooduiennax CMU, MHTepHeTe, HaydHO-TIOMYNISAPHBIX CTaTh-
X

— HCMOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHSI B IPAKTUUYECKOH JeATEIbHOCTH U
MOBCEHEBHOM KU3HU JUIA:

— oO0ecrieueHnss 0€30MMACHOCTH JKU3HEACATEIBHOCTH B TPOIECCE HCIIONb30BAHUS
TPAHCHOPTHBIX CPEACTB, OBITOBBIX IEKTPOIPUOOPOB, CPENICTB PAJANO- U TEICKOMMYHUKAIU-
OHHOM CBSI3H,

— OILIEHKU BJIMSHUS HA OPraHU3M YeJOBEKa M JAPYrue OpraHU3Mbl 3arpsA3HEHUsI OKPY-
JKarOUIEN CpEbL,

— PaMOHAIBHOTO MPHPOJIOTIOIB30BAHNS U OXPAHBI OKPYKAIOMIEH CPeIbl.



1.3 Kosim4ecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl YUeOHOM JUCUMIIJIMHbI:
MaKCUMaJIbHOU ydeOHOU Harpy3ku oOyuaromerocsi 134 yaca, B TOM 4ucIe:
00s13aTeIbHON ayAUTOPHOHN yueOHOM Harpy3ku oOy4aromerocst 134 gaca;
TeopeTndeckux 3ausaTuii 104 gacos;

npakTHdeckux 3aHsaTuid 30 yacos.



2 CTPYKTYPA U COJAEPXKAHHUE YUEBHOM JUCIIUILINHBI

2.1 O0bem yyeOHOM AMCHMILVIMHBI U BUIbI Y4eOHOH padoThl

Bua yueOHoii padoThl O0bem yacoB

O0bem 00pa3oBaTeIbHOI POrPaMMBbl 134

B TOM YHCJIC:

TEOPETHUECKOE 00yUeHue 104

71ab0paTOPHBIE W MPAKTUICCKHIE 3aHITH 30

Koncynbranuu

Ilpomesxcymounas ammecmayusn 6 ghopme dK3amena
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2.2 TemaTnuyeckuii IU1aH U coaepxkanue yyeOHou qucuumiannsl OY.12 PU3UKA

HaumeHoBaHue pas- Conep:kanue y4eOHOro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKHE PA0OTHI Oo0bem
JeJIOB M TeM 4acoB
Coaep:xanue yueOHOro MaTepuaJia OK'1
1. | ®usuka — (yHIaMeHTalbHAsI HayKa O IPUPOJIE.
2. | EcrecTBeHHO-HAay4YHBIH METO]I IO3HAHUS, €0 BO3MOKHOCTH U TPAHUIIBI IPUMEHHUMOCTH.
3. | DKCepUMEeHT U TeopHs B MIPoLiecce MO3HAHUS IPUPOIBIL.
4. | MopenupoBanue GU3NYECKUX SIBICHUN U MPOIIECCOB.
5. | Ponb sKkcniepuMenTa u TEOpUM B NPOLIECCE MO3HAHUSI IPUPOABI.
BBenenue. 2
6. | ®usnyeckas BeIMYUHA.
7. | IlorpemHnocT u3mMepeHuil PU3NYECKUX BETUUHH.
8. | ®dusnueckue 3aKOHBI.
9. | I'paHuUIIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
10/ ITonsaTHEe 0 HU3MYECKON KapTHHE MHUPA.
11, 3nauenue gusuku npu ocBoenuu npodeccuit CI10 u cneumansuocteit CIIO.
Pasznea 1. MexaHuka. 24
Coaep:xanue yueOHOro MaTepuaJia OK
Tema 1.1. 1. | Mexannueckoe nemxenue. [lepememenue. [1yts. CkopocTs. PaBHOMEpHOE NPSIMONMHENHOE IBUKEHUE. 8 1-8
Kunemaruka. 2. | Yckopenue. PaBHonepeMeHHOe NpsiMosIMHEitHOe iBukeHne. CBOOOJHOE MaJeHHe.
3. | ABuxenue tena, OpOIIEHHOT0 MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE IBHKEHUE IO OKPYKHOCTH.
Conep:xanue yueOHOro MaTepuaJia
1. | Ilepssiit 3akoH Hprorona. Cuna. Macca. Imnynsc. Bropoii 3akoH Herorona. OCHOBHOM 3aKOH KJIaCCHYECKOMN
Tema 1.2. nuHamMukd. Tpertwnit 3akoH HproToHa. 6
3aKkoHBbI MeXaHUKH | 2. | 3aKOH BCEMUPHOTO TAroTeHus. ['paButannonnoe nosue. Cuna tspkect. Bec. CriocoObl u3MepeHus: Macchl Tel.
HbioToHa. Cuibl B MEXaHHKE.
JlabopaTopHble 3aHATHS 9
1. ‘ Wccnenosanue nBYKEHUS TeIAa MO IEHCTBUEM ITIOCTOSIHHON CHJIBI.
Tema 1.3. Copaepxxanue y4eOHOIro MaTepmuaJa
1. | BakoH coxpaHeHHs] UMITyJIbca. PeakTHBHOE JIBUKEHHE.
3aKoHBI COXpaHeHUS 6
2. | Pabora cunbl. PaboTa moTeHIManbHbBIX CHII. MOITHOCTS.

B MEXaHHKE.
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3. | Oneprus. Kunernueckas sHeprus. [loTeHuuanbHas sHeprus. 3aKOH COXPAaHEHUS MEXAHMYECKOM SHEPIUH.
IIpMeHeHNEe 3aKOHOB COXPAaHEHUSI.
JlabopaTropHble 3aHsTHSI 2
1. \ CoxpaHeHNEe MEXaHMUECKON YHEPIUH NP IBUIKEHUU TeJla MO IEUCTBUEM CHJI TSKECTU U YIIPYTOCTH.
Pa3nes 2. OcHOBBI MOJIEKYJISIPHOM (PU3HKH U TEPMOJIMHAMMKH. 20
Conep:kanue y4eOHOT0 MaTepuaJia OK
1. | OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TeopuH. PazMepsl 1 Macca MoJieKysl U aTOMOB. bpoyHOB- 1-8
Tema 2.1, ckoe asrkenue. uddysus. Cuiibl u 3HEprust MeXMONEKYIIpHOro B3aumojeiicteua. CTpoeHue ra3000pasHbIX,
Ocnossr MKT. Hie- HKMIKAX U TBEABIX TEN. CKopocTH ABM)KEHUS MOJIEKYJI U UX U3MEpPEHUE. v 8
S 2 | UneanbHslii ra3. JlaBnenne raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETHYECKON Teopuu ra3os. Temnepa-
Typa U ee usMepeHue. ['a3oBble 3aKOHbI. AOCONIOTHBINA HYNb TeMIeparypbl. TepMoarMHaMHUYEeCcKas IIKajla TEM-
1eparypsl.
3. | YpaBHEHHUE COCTOSHUS UI€ATIBHOTO ra3a. MoJsipHas ra3oBas IOCTOSIHHAS.
Coaep:xanue yueOHOro MaTepuaJia
1. | OcHOBHbIE MOHATHUS U OlpeaenacHus. BHYTpeHHsIs1 sHeprus cucTeMbl. BHyTpeHHSs 3HEprusi UieanbHOro rasa.
Tema 2.2. OCHOBLI Pabora u Terora xkak GOpMEBI Iepe1aun YHEPTUH.
TepMOENAMMIN, 2. TGHJIOGMKOCVTL. VY nenbHas TEMJIOEMKOCTh. YpaBHEHUE TeruioBoro Oananca. I[lepBoe Hauaao TEpPMOIUHAMUKH. 6
AnmabatHslii poriecc.
3. | [Ipunmun nevictBus TeroBoil MammHbl. KITJ[ TenmoBoro asuratens. Bropoe Havyano tepmoanHaMuku. Tep-
MOJIMHaMUY€ECKas IIKaJla TeMnepaTryp. XoJa0JuibHble MaluHbl. TemioBele asurarenu. OXpaHa Npupobl.
Coaep:xanue yueOHOro MaTepuaJia
1. | Ucnapenue u xonneHcanus. HacelmeHHslit map u ero cBoiicrBa. AOCONIOTHAas U OTHOCHUTEIbHASI BIAXKHOCTb
Bo3ayxa. Touka pocel. Kunenue. 3aBUCMMOCTD TEMIEPATypbl KUNIEHUS OT JdaBieHMs. [leperpersiii map u ero
T 23 HCI0JIb30BaHUE B TEXHUKE.
Croii omMa 2.2. 2 | XapakTepucTUKa KUJKOT0 COCTOSTHUS BelecTBa. [10BepXHOCTHBIN CIIOM KUIKOCTH. DHEPrusi MOBEPXHOCTHOTO 4
BOMCTEA HAapoB, c10s1. SIBNeHMs Ha rpaHuIle )KUJIKOCTH C TBEpAbIM TesoM. KanuuisipHble siBJIeHNUS.
JKHJKOCTell U TBep- "
3. | XapakTepuCTHKa TBEPIOIO COCTOSHUS BEUIECTBA. YNPYIrHe CBOMCTBA TBEpAbIX Ted. 3akoH ['yka. Mexanuue-
ABIX TE. CKHE€ CBOWCTBA TBEPJBIX TeJ. TEIIOBOE paclIMPEHUE TBEPABIX TN U KuUAKOocTel. IlnaBnenne n xpucrannmsza-
TS
JlaGoparopHble 3aHATHA )

1|

I/I3MCpCHI/IC BJIA’JKHOCTH BO3JyXa.
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Pa3nes 3. DiekTpoanHamMuka.

42

Coaep:xanue yueOHOro MaTepuaJia OK
1. | DnexkTpuueckue 3apsabl. 3aKOH coxpaHeHus 3apsna. 3akoH Kynona. Dnekrtpuueckoe mnosie. HanpspkeHHOCTD 1-8
aneKTpudeckoro nosis. [IpuHnun cynepno3unuu nojen.
Tema 3.1. 2. | Pabota cun snexrpocratuueckoro noius. ITorennman. PasHOCTh MOTEHIMANOB. DKBUIIOTEHIIMATBLHBIE TTOBEPX- 6
DilIeKTprYecKoe moie. HOCTHU. CBSI3b MEXK/y HANIPSYKEHHOCTBIO U PA3HOCTHIO MOTEHUIHAJIOB 3JIEKTPUUECKOTO MOJIS.
3. | Auanektpuku B anexkTpudeckoM nosie. Ilonspusamnus nusnekTpukos. [IpoBOAHUKYN B 37IEKTPUUECKOM IOJIE.
4. | Konnencaropsl. CoenvHeHue KOHAEHCATOPOB B OaTapero. DHEprusi 3apsuyKeHHOro KOHJeHcaTtopa. DHeprus
AJIEKTPUYECKOTO TOJISL.
Conep:xanue yueOHOro MaTepuaJia
1. | YcioBusi, HeOOXOAUMBIE Ui BOBHUKHOBEHUS M MOJICPKAHUS JEKTpUUECKOro Toka. Cuja ToKa U TUIOTHOCTh
Toka. 3akoH OMma juist yuactka uenu 6e3 D1C.
2. | 3aBUCUMOCTD 3JIEKTPUUECKOI0 CONPOTUBIIEHHS OT MaTepuaa, JAJIUHbI U IJIOUIaIM HONEPEUYHOr0 CEYEHUsI po-
BOJIHUKA. 3aBHCHUMOCTb 3JIEKTPUUYECKOI'O COMPOTHUBIIEHUS IPOBOJHUKOB OT TEMIIEPATypbl. DJIEKTPOABUKYILAS 8
CHJIa UCTOYHHUKA TOKA.
Tema 3.2. 3. | 3akon Oma nss nonHo# uenu. CoequHeHne NpoBOAHUKOB. COeIMHEHNE UCTOYHUKOB 3JIEKTPUUYECKON SHEPIUU
3aKOHBI IOCTOSIHHOT'O B GaTapero.
TOKa. 4. | 3akoH J[xoyns—IJlenna. PaboTa 1 MOITHOCTb 3JIEKTpHUECKOro TOKa. TernaoBoe aeiicTBue ToKa.
JlabopaTopHble 3aHATHS 8
1. | U3yuenue 3akoHa Oma /17151 yyacTKa IeTH. 2 OK
2. | UccnenoBaHue CMEIIAaHHOTO COEIMHEHMSI TPOBOIHUKOB. 2 1-8
3. | Onpexnenenue k03P PuineHTa MOIE3HOrO ASUCTBUS FITEKTPUUIECKOr0 YalHUKA. 2
4. | Onpenenenre TeMIiepaTypbl HUTH JIAMIThl HAKAJIUBAHUSI. 2
Tema 3.3. Conep:xxanue yueOHOro MaTepuaJia
DaekTpuuyeckuii Tok B | 1. | Co6cTBEHHAas TPOBOUMOCTD MOIYIIPOBOAHHUKOB. 4
noaynposoanukax. | 2. | IlonynpoBogHukoBbIe TPHOOPHI.
Coaep:xanue yueOHOro MaTepuaJia
Tema 3.4. 1. | BekTop MHAYKIMHA MarHUTHOTO MOJIS. [elicrBue MaTHUTHOTO IOJIsS Ha MPSMOJIMHENHBIN TPOBOJAHUK C TOKOM.
MAIHHTHOE IO 3akoH Amriepa. B3aumoelictBue TOKOB. MarHUTHBIN OTOK. 6
2. | PaboTa mo mepeMeIieHuio NpoBOJHUKA ¢ TOKOM B MarHUTHOM IoJie. /leiicTBue MarHMUTHOTO IMOJIs Ha JBUXKY-

muiics 3apan. Cuna Jlopenna. OnpeaeneHue yaeabHOro 3apsaaa. Y CKOPUTEN 3apsAKEHHBIX YaCTHIL.
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IIpakTnyeckue 3ansaTus

2
1. ‘ Pemenue 3agad Ha HaxoxieHue cuil Amiiepa u Jlopenua.
Conep:kanue y4eOHOT0 MaTepuaJia
1. | DnexTpoMaraMTHas MHIYKIHAS. 4
2. | BuxpeBoe anexrpuyeckoe nosie. CaMOUHIYKIHS.
Tema 3.5. 3. | DHeprust MarHUTHOTO TIOJISL.
DJIeKTPOMArHUTHAS
— JlabopaTopHble 3aHATHSA _ 9
1. ‘ W3ydeHue sBI€HUS 3JEKTPOMAarHUTHON UHAYKIUU.
IIpakTHYecKue 3aHATHS )
1. ‘ Pemenue 3a1a4 Ha IPUMEHEHHUE 3aKOHA AJIEKTPOMArHUTHOW MHAYKIIMH.
Pa3neu 4. Kosiebanus u BoJIHBI. 18
Coaep:xanue yueOHOro MaTepuaJia OK
1. | KonebatenbHoe nBmwxkenue. ['apmonnueckue kosiebanus. CBoOOAHBIE MexaHWYecKue KoJsieOanus. JInHeitHbie 5 1-8
Tema 4.1. MeXaHH4YeCKue KonebaTenbHble cucTeMsbl. [IpeBpaiiienne sHepruu npu Koiae0aTeaIbHOM JBUKCHHUH.
Mexanunveckue koJie- | 2. | CBOOOJHBIE 3aTyXalONIMe MEXaHNYECKHe KojeOaHus. BoIHYXIeHHbIE MEXaHUYECKHE KOJICOaHNsI.
O0aHMS ¥ BOJIHBI. JlaboparopHsble 3aHATHS
1. | U3ydeHune 3aBUCUMOCTH IEpUOAa KosieOaHUI HUTSHOrO (WIKM NPYKUHHOTO) MasiTHUKA OT JUIMHBI HUTU (MU 2
MAacchbl Ipy3a)
Conep:xanue yueOHOro MaTepuaJia
Tema 4.2. 1. | Ilonepeunslie U MPOJOTIbHBIE BOJHBI. XapaKTEPUCTUKU BOJHBI. Y paBHEHUE IIJIOCKOM Oerymieil BosiHbl. MHTEp- 4
Yupyrue BoJIHBI. depennus BoaH. [lonstre o qudpakuyu BOJIH.
2. | 3ByKOBBI€ BOJHBI. YJIBTPa3BYK U €ro IPUMEHEHHE.
Conep:xanue yueOHOro MaTepuaJia
1. | CBoOOIHBIE 3MIEKTpOMArHuTHeIE Kosnebanus. [IpeBpaiieHre sHepruu B kojiedaTeIbHOM KOHTYpe. 3aTyXarolme
AJIEKTPOMAarHuTHeIe KojeOaHus. ['eHepaTrop He3aTyXawolMX 3JEKTPOMAarHUTHBIX KoJieOaHui. BbIHyXaeHHbIE
Tema 4.3. ANEKTPUUYECKUE KOJICOAHMSI.
JuexkTpoMaruuTHbele | 2. | [lepemennsiii Tok. ['eHepaTop nmepeMeHHOro Toka. EMKOCTHOE M MHIYKTUBHOE CONPOTHUBIICHUS NEPEMEHHOIO 6
KOJIe0aHMS. Toka. 3akoH OMma JJis 3JIEKTPUYECKOH 1IeNu MepeMEHHOro Toka. PaboTa ¥ MOITHOCTh EPEMEHHOT0 TOKA.
3. | I'enepatopsl Toka. Tpancopmaropsl. Toku BbeicOkoH yacToThl. [lonydenue, nepeaaya u pacrnpeaeneHue JieK-

TPOSHCPTHUU.
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JlabopaTtopHble 3aHATHSA

1. ‘ WNHayKTUBHBIE 1 EMKOCTHOE COIIPOTUBIIEHUS B LIEIIU IIEPEMEHHOTIO TOKA.
Tema 4.4 Conep:kanue y4eOHOT0 MaTepuaJia
o 1. | DnekTpoMarHuTHOE MOJIe Kak 0COOBII BHJI MaTepru. DJIEKTPOMarHuTHbIEe BOJHBI. Bubparop I'epua. OTKpbITHIA
DJIeKTPOMATHUTHbIE . 2
Kosie0aTeabHbII KOHTYD.
BOJIHBI.
2. | N3o6perenue paguo A.C. [lonoBeiM. [TonsiTHEe 0 panuocBsasu. [IpuMeHeHne 3IeKTPOMAarHUTHBIX BOJIH.
Pasznea 5. Ontuka. 14
Coaep:xanue yueOHOro MaTepuaJia OK
T 5.1 1. | CkopocTh pacnipocTpaHEHHsI CBETA. 3aKOHbI OTPAYKEHUS U MpesoMiieHus ceeta. [loinHoe oTpaxkeHue. 4 1-8
ema S.1.
2. | JIun3pl. 'na3 xak ontuueckas cuctema. Onruyeckue npuoopsl.
IMpupoxaa cBera.
JlabopaTropHble 3aHATHUS 5
1. ‘ W3mepenue nokasaresns IpeaoMIIeHUsI.
Conep:xanue yueOHOIro MaTepuaJia
1. | Uarepdepennns crera. KorepeHTHOCTh CBETOBBIX Jiyueil. MHTepdepenHnus B TOHKUX mieHKax. [loxockl pas-
Ho# TonmuHbl. Konbia HetoToHa. Mcnonbs3oBanue nHTEpEepeHIny B HayKe U TEXHUKE.
2. | Hudpakmus ceeta. Judpakius Ha TIeTH B MapayuIelbHbIX Tydax. Jdudpaknuonnas pemerka. [Torstae o romo-
T 52 rpadum. 4
B ema S. " 3. | [lonspusanus nonepeunbix BosH. [lomgpuzanus ceera. J[BoiiHoe nydenpenomienue. [lonsapounsl. Jucnepcus
OJTHOBLIC CBOMCTEA cBeTa. Busbl ciekTpos.
cBera. 4. | Cnextpsl ucnyckanus. CHeKTpbl NOMIOMIEHNs. YIbTpaduoieToBoe U HHppakpacHoe u3inydeHus. PeHTreHoB-
ckue nyuu. VX nmpuposaa u cBOMCTBA.
JlabopaTopHbIe 3aHATHS 4
1. | U3yuenue untepdepeHnu 1 JuppaKkiiy CBeTa. 2 OK
2. | I3mepeHue JUIMHBI CBETOBOM BOJIHBI C IIOMOLIbIO TU(GPAKIIMOHHOMN PEeIIeTKH. 2 1-8
Paspnen 6. DiieMeHTHI KBAHTOBOH QU3HKH. 14
Conep:xanue yueOHOro MaTepuaJia OK
Tema 6.1. 1. | KanroBas runoresa [lnanka. ®OTOHBI. 1-8
= = = 6
KBanroBasi ontuka. | 2. | BHemnuii potosnexrpuueckuii a¢dext. Buyrpenunii poroaddexr. Tumsl hoTornemeHToB.
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Coaep:xanue yueOHOro MaTepuaJia

nenb aroma. OnbiTel O. Pesepdopna. Moaens aroma Bogopoaa no H. bopy. KBanToBbie reneparopsl.

1. | PazButne B3TJIAA0B Ha CTPOCHUC BEIICCTBA. 3aKOHOMepHOCTI/I B aTOMHBIX CIICKTpax BOAOpOJaA. }I,I[CpHaﬂ MO-

Tema 6.2. 2. | EcrecTBeHHas paJluOaKTUBHOCTb. 3aKOH PaJIlOAKTUBHOTO pacnajaa. CriocoObl HAOIIOACHUS U PETUCTPALIUM 3a-
®uzuka aromMa u psbkeHHBIX yacTtull. D¢ dexT BaBunoBa — YepeHkona. 8
aTOMHOIO siApa. 3. | Crpoenue aroMHOro siipa. Jlehekr Macchl, 3HEPrus CBA3U U yCTOWYMBOCTh aTOMHBIX sJiep. SIiepHbIe peakLuu.

HckyccTBeHHAs palMOAKTUBHOCTD. JeJIeHue TSKENbIX saep.
4. | llennas saepHas peakuus. Ynpasisemas LenHas peakuus. SAnepHbeii peakrop. llomydyenue paguoakTUBHBIX
M30TOIOB U UX IPUMEHEHUE. buosornyeckoe neicTBUE paiMOaKTUBHBIX U3JIyY€HUN. DJIE€MEHTapHbIC YaCTULLBI.
Bcero 134

TemaTnka HHIMBHAYAJIbHBIX IPOCKTOB
1.3nauenue otkpoiTuil A.I'.Cronerosa 11 pa3BUTUS HUUKU.
2.3nauenue n3odperernii A.C.IlomoBa 1151 HAyKM U UX UCTIOJIB30BaHUE B ITOBCEIHEBHON KU3HU.
3. AnbTepHaTHBHAS YHEPIeTUKA U BAPUAHTHI €€ NCIOIb30BaHMUS.
4. AKyCTHYECKHE CBOMCTBA MOJYIIPOBOJHUKOB U X UCIIOJIb30BaHUE.
5.3aKOHBI 2JIEKTPOANHAMUKH U UX 3HAUYEHUE.
6. AcHHXpOHHBII ABUTaTelNb. [IpMeHeHe aCHHXPOHHOTO IBUTATENsl B OBITY.
7.CunxpoHHBI! 1BUTraTesb. [IpuMeHeHre CHHXPOHHOTO JIBUTATENs B OBITY.
8.Pa3BuTHE aCTPOHOMHH B COBPEMEHHOM MUPE U €€ 3HAUCHHE.
9.Aromuas ¢usuka. M3otonsl. [IpuMeneHne pauoakTHBHBIX U30TOIOB.
10.  TemnoBuzopsl. [IpuMeHeHHe OECKOHTAKTHOTO METO A KOHTPOJIS H3MEPEHHSI TEMIIEPATyPHI.
11.  bunosaspHble TPAaH3UCTOPBI. Y CTPOUCTBO, IPUHIIMUI PAOOThI, IPUMEHEHHUE.
12.  TloxynpOBOJHHUKOBBIN TUOJ. Y CTPOWCTBO, IPUHIHIT PaOOTHI, IPUMEHEHHE.
13.  3nauenue otkpbITHi b.C.SIk00M 1151 pa3BUTUS HUUKU.
14. Benuuaiiiue oTKpbITHS (PU3UKU U UX 3HAYCHHUE B HACTOSILEE BPEMSL.
15. Bwuabl 27€KTpUUECKUX pa3psI0B. DIEKTPUUECKUE pa3psi/ibl Ha CIyx0e yeraoBeKa.
16.  [JedexThl KpUCTAUIMYSCKON penreTku. Biusaue neekToB Ha cBolicTBa KpUCTaLIoB. CIIocOOBI ycTpaHeHne J1e(eKTOB.
17. Bcenennas u TeMHas Matepus. Bo3nelicTBue TeMHO# Matepuu Ha BeeneHnyto.
18.  3nauenue oTkpbITHIA ['.['anumnes 11 pa3BUTHS TOYHOTO €CTECTBO3HAHUSI.
19. Tomorpadwus u ee npuMeHEeHNE.
20. IIpumeHeHME 3aKOHA COXpaHEHHs UMITYyJbca Tena. PeakTuBHOE MBM)KEHUE KaK BHJI ABMKEHHE Tella IEPEeMEHHON MacChl.
21.  JIudpaxnus u ee npruMEHEHHE B HAIICH KI3HH.
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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.
47.
48.
49.
50.
51,

Kunkue KpucTauibl U UX UCIOJIB30BAHUE.

3aKOHbBI COXpaHEHUs B MeXaHuKe. [I[puMeHeHne 3aKOHOB COXPAaHEHUs B TEXHUKE U IIPOSIBJIEHUE B IIPUPOJIE.

3navenue otkpbiTuii M.B.KypuaTtoBa B pa3BuTUmM aTOMHOUN (U3HKH.

Hcaak HplO0TOH - Hay4HBIE OTKPBITHUS, IEPEBEPHYBIIHE MHUP.

Hcnonbs30BaHue 37€KTPO3HEPTUN B TPAHCIIOPTE.

Knaccudukanus 1 xapakTepUCTHKH 3IE€MEHTApHBIX YacTUll. MeTo bl HAOMIOIEHHS ¥ PETHCTPALINY 3JIEMEHTapHBIX YacTHIl.
JlazepHble TEXHOJIOTUHU U X UCIIOIb30BAHUE.

Jleonapno na Bunum — yueHsii 1 n300peTarenb. 3HaueHne OTKpbITHI JIeoHapao na BuHum ams pa3BuTus GU3NKH.

Maiixn ®apajeit — co3naTenb ydeHus 00 dJIEKTPOMarHUTHOM IoJjie. 3HaueHue n3oopereHuit M. dapanes 11st HAyKH U UX UCTIOJb-

30BaHUeE B IOBCEIHEBHOM KMU3HU.

Meroa meueHbIx aTOMOB. CyIIHOCTb, 3HAYEHUE METO/1a U €r0 IPUMEHEHUE.

Buapl pannoakTUBHBIX W3ITy4eHH. MeTo bl HAOIIOIEHUS U PETUCTPAIIMN PATMOAKTUBHBIX U3JIy4CHHI.

[InoTHOCTH BemecTBa. MeTobl onpeneneHus MI0THOCTH BEIEeCTBA.

Muxaun BacunbeBrd JIoMOHOCOB — y4eHbBIH-3HIMKIIONEAUCT. Bkiiag M.B. JIoMmoHOCOBa B pa3BuTHE (DU3UKH.

Hanotexnonorus — MeXIuCHUIUTMHAPHAS 001acTh GyHIAMEHTAIBHON U MPUKIAAHON HAYKU U TEXHUKH.

Huxomna Tecna: sxu3npb u HeoObyaitHeie oTKphITHS. Briag H. Tecna B pazsutue Gpusuku.

Hukonaii Konepuuk — co3garens renvoneHTpuyeckoi cucteMsl mupa. Bxknag H.KonepHuka B pa3BuTie acTpOHOMUHU.

Hunsc bop — onun u3 cosnareneit coBpemennoi ¢uszuku. Monens Pesepdopna- bopa. Bknan H. bopa B pa3surtue sinepHoii ¢pu-

3UKH.

OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOAMMOCTH.

[IepeMeHHBIN JIEKTPUYECKUHN TOK U €70 IPUMEHEHUE.

IInazma — yeTBepTOE COCTOSIHUE BellecTBa. [I[puMenenue mia3Mel.

ConHeyHas cucTeMa: XapakTepUCTHKa, Teopur poucxoxaeHus. Ilnaners CoqHEUHOM CHUCTEMBI.
[TpuHiun paboThl M UCIOIB30BAHUE MOJYIIPOBOIHUKOBBIX TaTYMKOB TeMIepaTyp. TemnnoBU30pbl.
[IpumeHeHne KUAKUX KPUCTAIIIOB B IPOMBIIIJIEHHOCTH.

IIpumeHeHne AAEpHBIX PEAaKTOPOB. BinsiHuE SAEpHBIX PEAKTOPOB HA OKPYXKAIOIILYIO CPENY.
[Ipupona dheppomaruerusma. [Ipumenenue peppomMarHeTUKOB.

[Tpo6nembl 3K0I0TUH, CBSI3aHHBIE C UCTIOIb30BaHMEM TEIJIOBBIX MAIIIKH.

ITpon3sBoncTBO, IEpeaya U UCIOIb30BAHUE FIEKTPOIHEPTHUH.

IIpoucxoxaenne CoaHEUHOW CUCTEMBI.

[Ibe30anexTpruyeckuit 3PeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U paino.
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52,
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.

PenukroBoe n3imyueHue Kak MCTOYHUK SHEPrun. [IpuMeHeHne PETMKTOBOrO U3IIy4CHHUS.

Pentrenosckue syan. VIcTopust OTKpBITHS U IPUMEHEHHE.

Poxnenue u 3Boaronus 3B€3 1.

Ponp K. O. [InonkoBcKoro B pa3BUTUN KOCMOHABTUKH.

Cepretii [TaBnosuu KoponeB — KOHCTPYKTOpP M OpraHU3aTOp IMPOU3BOACTBA PAKETHO-KOCMUYECKOW TEXHUKHU.
[IposiBiieHUE 3aKOHOB TPEHUS B IOBCEIHEBHON KU3HH YEJIOBEKA.

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

CounHlle — UCTOYHMK XKM3HU Ha 3eMJIe.

Tpancdopmaropsl. Buasl TpanchopmaTtopos. [Ipumenenue tpancopmaTopos.

YpTpa3Byk: NOJIy4EHHE, CBOMCTBA, IPUMEHEHHUE.

YnpasisseMsblil TepMosIepHbIN cuHTE3. [IpuMeHeHne TepMOsIEpHOrO CUHTE3a.

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

®otoanemenTsl. [Ipumenenne (oTo31EMEHTOB B TEXHUKE.

®otorddexrt. [Ipumenenne senerns Goroddexra.

Xanc Kpuctuan Opcren — 0CHOBONOJIOKHUK 1ekTpomaraerusma. Britag X.K. Opcrena B pazBuTHE 3JIEKTpOMarHeTu3Ma.
UYepHble abIpbl. BausHue YepHbIX IbIp Ha IJIAHETY 3eMJIS.

DKosiornyeckue npodseMbl Ha maHeTe 3eMIlsl U BO3MOXKHBIE ITyTH X PELICHHUS.

DneKTpoHHas IPOBOAUMOCTb MeTaioB. CBEpXIPOBOAMMOCTE. [IprMeHeHne CBEpXIPOBOIHUKOB B TEXHHKE.
Omunnit Xpuctuanosuy Jlen — pycckuit pusuk. Bnag 9.X. JleHna B pa3BuTHE 3JIEKTpOMarHeTu3ma.
DNEeKTPOMarHuTHOE U3JIy4eHHE BOKPYT HAc. BausHue 31€KTpOMarHUTHOTO U31y4EHMsI HAa )KUBBbIE OPTraHU3MBI.
BripabaTeiBaHN€ AJIEKTpUYECTBA U3 MOAPYUHBIX CPEJCTB.

Bnusinue coToBbIX Tene(hOHOB Ha OPraHU3M YeJIOBEKa.

DHeprocOeperarIye TeXHOJIOTHH, UX BHJIbI U UCTIOJIb30BaHUE.

Bxiiag Mapuu Kropu-Ckiio10Bckoii B pa3BUTHE SIEPHON (DUBHKH.

OnexTpuueckue jgamibl. [[puMeHeHne 37eKTPUUECKUX JJaMII B TIOBCETHEBHOM KU3HHU.

MaruutHoe nosne. JlelicTBe MarHUTHOT'O TI0JIS1 HA POBOJHUK C TOKOM. [IpuMeHenne MaraHuTHOro JeMCcTBYs B TEXHUKE.
AJnbTepHAaTUBHBIE BUJIbI SHEPTUH.

Apxumenosa cuna. Ee 3HaueHNe B )KU3HU YEJI0BEKA U OKPYKAIOLIEH Cpeabl.

becnipoBogHas nepenaya SHEPrUU.

Buytpennss sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEN YHEPTUU.

I'peer nu cHer.

JIBr>KEHWE U TTOKOM B IPUPOJIE.
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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.
111.
112.
113.
114.
115.

JIBr>keHue Tena noJ ACMCTBUEM CUIIBI TSKECTH.

JIBr>keHuWe Tena 1o AEMCTBUEM CUJIbI YIIPYTOCTH.

3aBUCHMOCTb U3MEHEHUS UMITYJIbCA OT MPOJOKUTEIIBHOCTU JEHCTBUS CUJIBI.
3aBUCUMOCTBD JIEKTPUUECKOTO HAIIPSLDKEHUS OT pabOThl U BPEMEHH.

3BYKHM BOKpYT Hac.

3ByKOBBIE KOJIeOaHus1. FICTOUHUKY U XapaKTepUCTUKH 3BYKa.

N3yueHnne MeTo0B pacyeTa 3JIEKTPUUECKUX LENeN MOCTOSIHHOTO TOKa.
N3yueHne CBOMCTB KpHUCTAJLJIa MEAHOTO KYIIOpOCa.

Nnnro3us u napagoKchl 3peHusl.

HNuepunanshbie cuctembl oTcuéra. [lepBoiii 3akoH HeroToHAa.

Hcnons3zoBanue 3akoHa OMa Uil pa3BETBICHHBIX LIETICH.

Hcnons3oBaHKe 3aKOHA COXPAHEHUS UMITYJIbCA B MHEPLMAIBHBIX CUCTEMAaX OTCYETA.
Hcnonb30BaHue cBOOOAHOTO NMaACHUS TE B TEXHUKE.

Hcnonb3oBanne cBOOOAHBIX KOJIEOAHUN MAaTEMATUYECKOTO U MPY>KUHHOTO MAsITHUKOB B TEXHUKE.
HccnepoBanue CBOICTB cHera.

VcTounnku 3ByKa ¥ 3ByKOBBIE KOJICOAHUS

Kakoe ne60 roxy6oe! Otuero oo takoe?

Mexannyeckue KosiebaHus: BUIbI KoJeOaHuii, popma, mapameTpsl.

Mupaxxu B JOMaIIHUX YCIOBHSIX.

HamnpagnsieMble 371eKTpPOMarHuTHBIE BOJIHBI

HoBble TexHONOTMM B IBUTATENSAX BHYTPEHHETO CrOPaHUSI.

OcnoBuble nonoxenuss MKT u ux oneiTHOe 000CHOBaHUE.

OTHOCHUTENBHOCTH MEXAHUYECKOTO IBUKEHUSI.

IlepBblii NCKYCCTBEHHBIN CIIyTHUK 3EMIIN.

[IpumeneHnne BToporo 3akoHa HeroTOHA B KU3HH.

IIpumenenue Tperbero 3akoHa HproToHA B JKU3HU.

[Ipouecc npeoOpazoBaHuUs JHEPTUH B FJIEKTPUUECKUX MAITUHAX.

[IposiBeHnE 3aKOHA BCEMUPHOT'O TATOTEHHSI MEXKAY TEJIAMHU.

[IposiBneHue 3aKOHA COXPAaHEHMSI UMITYJIbCA B IIPUPOJIE U €TI0 UCIIOJIb30BAHNE B TEXHUKE.
[IpsiMosnHEtHOE paBHOMEPHOE JBM)KEHUE U €T0 rpaudeckoe MpeicTaBlIeHue.
PaboTa oTHOPOIHOM CHUITBI TSIKECTH.

PeakTBHOE ABM>KEHNE B IPUPOJIE U TEXHUKE.

19



https://works.doklad.ru/view/S64MpOwwOjQ.html
https://studwood.ru/1713801/matematika_himiya_fizika/mehanicheskie_kolebaniya_vidy_kolebaniy_forma_parametry_garmonicheskie_kolebaniya_shkala_mehanicheskih_kolebaniy

116.
117.
118.
119.
120.
121.
122.
123.

124.

125.
126.

Ponb cunbl TpeHUs B HayKe U TEXHUKE.
Cuna ynpyroctu u ee padora npu edhopMany Ha IpUMepe NPYyKUHBI.
Cuibl TpEeHHUS U €€ Pa3HOBUIHOCTH
Cunel, nedopmariiy, HanpsHKEHUS U CBSA3b MKy HUMHU.
CylHOCTb 3BYKOBBIX BOJIH.
TaifHa HECHIBIIIIMMBIX 3BYKOB.
TaliHbl ONTUYECKUX WILTIO3HI
Yder MeXaHHUECKUX KOJICOAHMI U BOJIH B CTPOUTEILCTRE.
VY4eT cuiibl yIpyrocTu Ipu CTpOUTEIBCTBE MOCTOB.
UYenoBek B MUpE 3BYKOB.
UTto Takoe HEeBECOMOCTh C TOYKHU 3peHHs (PU3MKa U KOCMOHABTa?
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3 YCJOBUS PEAJIN3ALIAN ITIPOTPAMMBI YYEBHOM JUCHUILJIUHBI
B memsax peanu3anuu KOMIIETEHTHOCTHOI'O IOAXOJA IPU HU3YyYEHUU AUCLUIUIMHBI

OVY/1.12 ®usuka UCHOJIB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIC (DOPMBI IPOBEIICHUS 3aHITHHA
(IenoBble W poJieBble UTPHI, paboTa B MalbIX TPYIIax, MyJIbTUMEAHA-TIPE3CHTALlUHU, MPO-
CMOTp U 00CyXk/IeHHEe BUACO(PUIbMOB, TBOPUECKHE 3aJaHU).

[Ipumenenne Ha y4yeOHBIX 3aHATUSAX HMHTEPAKTUBHBIX (OpM pabOThl, CTUMYIUPYET
MIO3HABATEIbHYI0 MOTHUBALMIO O0YYaIOIUXCs, TIOMOTAeT MOAJEPKATh MOTHUBAIMIO 00ydaro-
IMXCA K TOJNYYEHUIO 3HAHWH, HAJKUBAHWUIO MMO3UTHUBHBIX MEXKINYHOCTHBIX OTHOIICHUH,
MOMOTaeT YCTaHOBIICHUIO NOOpoKenarenbHO arMocdepbl. MHUIMUpOBAaHUE U TMOAJEPIKKA
UCCJICIOBATEILCKOM JEATEIBHOCTH O0YJaIOIIUXCS B PaMKaX pealn3alliid UMY WHIUBHyalb-
HBIX U TPYIIOBBIX HCCIIEJOBATEIbCKUX IMPOEKTOB, JA€T BO3MOXKHOCTb MPUOOPECTH HaBBIK
CaMOCTOSITENILHOTO pelIeHHUs] MpoOJIeMbl, HAaBBIK T€HEPUPOBaHUS U O(OpMIIEHUS COOCTBEH-
HBIX UJEH, HABBIK YBAKUTEIBHOTO OTHOLICHHS K Yy>KUM UJESIM, HABBIK MYOJIUYHOTO BBICTYII-
JICHUS TIepe]] ayAUTOpUe, apryMEeHTUPOBAHUS U OTCTAaUBaHUS CBOCH TOUKH 3PEHUSI.

JJI TIO3UTUBHOTO BOCIPUATHS 00YJAOIIUMHUCS TPEOOBAaHUH MTpEToaBaTelis, IPUBIIC-
YeHHS WX BHUMaHUs K 00CYXJIaeMOW Ha 3aHATUU HWH(OPMAINH, aKTUBU3AIWN HX MMO3HABa-
TEIBHOU JCATCILHOCTH Ha yUEOHBIX 3aHATHUSAX MEXAY IpernojaBaTelieM U O0ydaronuMUcs
YCTaHABIIMBAIOTCS JJOBEPUTEIIbHBIC OTHOIIICHUSI.

Ha yueOGHOM 3aHATHMH COOMIOAAIOTCS OOIIECPHUHSTHIE HOPMBI MOBEIEHUS, MpaBHUiia
oOmIieHus: co crapmuMu (TpernojaBareieM) U CBEpPCTHUKAMH (0O0y4YaIOLUMUCS), TPUHIIUITBI
yueOHOM TUCIUIUIMHBI U CAMOOPTaHU3aIUH.

3.1 TpeOoBaHUsI K MUHUMAJBHOMY MATEPHAJIBbHO-TEXHUYECKOMY 00ecredeHn 0

Kabuner ®usuku i npoBeaeHUS MPAKTUUECKUX 3aHATHH M JTUCHUIUIMHAPHON MOA-
TOTOBKH.
ITepeyenb yueOHO-HATISIAHBIX MIOCOOMIL:

CrpaBouHble TaOJIUIBl, OOBEMHBIE MOJEIN METAJUIMYECKOW KPUCTAJUIMYECKOH pe-
HIETKH.

MynbTUMeANHHBIE MaTEPHAJIbl: TEMAaTHUYECKUE BUICO(PUIBMBI IO (PU3UKE
OcHalieHHOCTH 000py10BAHNEM:

[TK,mynapTHMeAMA TPOEKTOP (IEPEHOCHOM ), SKpaH MPOEKIIUOHHBIN (IEPEHOCHOI).

VY4eOHast MeOemb: CTOJbI, CTYNbs, JOCKa MEIOBast
IIporpamMmmHoe obecnieyeHue:
Microsoft Windows (morosop Ne7810 ot 14.09.2021 mo 13.09.2022); Microsoft Office Pro-
fessional Plus (morosop Ne7810 ot 14.09.2021 mo 13.09.2022). ZOOM (becmiatHast BEpCHst)
— cBoOOTHO-pacnpocTpansiemoe [10.
3.2. UupopMannoHHOe o0ecniedyeHne peain3auuu NporpaMmbl

Jlnst peanM3anuy IporpaMmbl y4eOHOW JUCITUTIIMHBI OMOIUOTEYHBIA (DOHT UMEET Tie-
YyaTHbIe 1 UH(OOPMAIIMOHHBIE PECYPCHI.

3.2.1 [leuyaTHbIe U3AAHUA:

1. byxosues b.b ®u3uka. 10 knacc . ba3oBblif 1 yriyOieHHBIH YPOBHHU : Y4eOHUK
Uit oO1eo0pazoBarenbHbIX yupexkaenuit / b.b. byxosues, I'.51. Msakumes, H.H. Cotckuii;
pen. H.A. IlapdentbeBoit. — MockBa: IlpocBemenne, 2019. — 432 c¢. — Tekct
HETIOCPECTBEHHBIN.

21



2. byxoBues b.b ®wusmuka. 10 kmacc. ba3oBblii ypoBeHb: y4eOHUK s
obmeobpazoBatenbHbIX yupexaennit/ B.A. KacesnoB. — Mocksa: Jlpoda, 2019. — 304 c. -
Tekcr : HenmocpeACTBEHHBIN.

3. byxosneB b.b. ®uszuka. 11 knacc . ba3oBelii U yriyOJeHHBIN YPOBHU : YYCOHHK
Ui o0meodpazoBarenbHbIX yupekaenuid / b.b. byxosues, B.M. Yapyrun, I'.5. Mskuies;
pen. H.A. IlapdentseBoii. — Mockpa: I[Ipocemenue, 2019. — 436 c. - Tekcr
HEIOCPEICTBEHHBIN.

4., Topnau B. B. ®wusmka : yuyeOHOe mocobue sl cpeaHero mpogecCHOHAIBHOTO
obpazoBanus / B. B. T'opmau. — 2-e uzn., ucnp. u nomn. — Mocksa : U3natensctBo FOpaliir,
2018. — 215 ¢. — (Ilpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-09366-7. —
Tekcr : oamextponnsii // OBC  IOpaiit [caiit]. — URL: http://www.biblio-
online.ru/bcode/427710 (mara obpamenus: 01.06.2022). — Pexum gocTyIma: s aBTOPU3HP.
II0JIb30BaTENEH

5. Kacesnor B.A. Ousmka. 11 kimacc. ba3oBblii  ypoBeHb: Y4YEOHMK IS
obmieoOpazoBarenpHbIx yupexkaenuit/ B.A. KacesHoB. — Mocksa: [Ipoda, 2019. — 278 c.
TeKCT : HenocpeACTBEHHBIN.

6. Kpauenko H. IO. Ousnka : Y4EOHHMK U TPAKTUKYM JUIsI CPEIHETO
npodeccuonanbHoro oopaszoanus / H. FO. KpaBuenko. — Mocksa : U3natensctBo FOpaidT,
2018. — 300 c. — (IlpodeccuonanvHoe oOpazoBanme). — ISBN 978-5-534-01418-1. —
Tekct : omextponnsii // DOBC IOpaiit [caiit]. — URL: http://www.biblio-

online.ru/bcode/414332 (nara oopamenus: 01.06.2022). — Pexum goctyna: s aBTOPU3UP.
MOJIb30BaTENEH

3.2.2 DneKTpPOHHBbIE H3aHUs (3J1eKTPOHHbIE PeCypPChl):
1. ®enpepanbHbIil eHTP HHPOPMAITMOHHO-00pa30BaTENbHBIX pecypcoB [caiit]. - URL :
www.UROKI (marta obpamenust: 01.06.2022). - TeKCT : 31€KTPOHHBIHA.
2. OenepaibHBIN EHTP WHPOPMALMOHHO-00pa30BaTENbHBIX pecypcoB [calT]. - URL :
fcior.edu.ru. (mara oopamienus: 01.06.2022). - TeKcT : 3IEKTPOHHBIH.

3. Poccuiickwmii 0011e00pazoBaTeNbHbIN nopran [caiit]. - URL
http://www.school.edu.ru (zara o6parenus: 01.06.2022). - TekCT : 3IEKTPOHHBIH.
4. EcrecTBeHHOHayuHbIII 0Opa3oBarenbHbIi moptan [caiT]. - URL :  http://en.edu.ru.

(mara obpamienus: 01.06.2022). - TekcT : 3IeKTPOHHBIH.

5. Cnenuanu3upoBaHHbIN noptan «HPOpMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUN
B oOpazoBanum» [caiit]. - URL : http://www.ict.edu.ru. (mata oOpareHwus:
01.06.2022). - TekcT : 37eKTPOHHBIA.

3.2.3 /lonoJHUTEJIbHbI€ HCTOYHHKH

1. bopnosckuii I''A. O6mas ¢usuka B 2 T. Tom 2 : YueGHoe nocobue ma CIIO /T
A. BopmoBckuid. - 2-e u3., ucrp. u jgomn. - M.: UznatenscrBo FOpaiit, 2019. - 299 c. - Teker :
HEIOCPECTBEHHBIN.

2. bopnockwmii I'.A.O6mas ¢pusuka B 2 T. Tom 1 : Yuebnoe mocodue mist CI1O / T
A. bopnoBckuil. - 2-e u3n., uctp. u jom. - M. : U3natensctBo KOpaiit, 2019. - 242 c. - Teker :
HETOCPEICTBEHHBIN.

3. Jlorsunenko O.B. ®uzuka : yuebnuk / Jlorsunenko O.B. — Mocksa: KnoPyc,
2019. — 341 c. — (CIIO). - TekcT : HeMOCPEICTBEHHBIMH.
4. ®usnka : METOJ.pEKOM. IO PpelIeHHI0 3ahad s Bcex npodeccuil u

crienuanbHOoCTel o4HOUM ¢opmbl oOyuenus/ coct. H.E. MacnennukoBa; TromeHCKuUiA
WHAYCTpUaIbHBIA yHUBEpcUTET. — TromeHb: M3natensckuil nentp bUK, TV, 2016. — 30 c.
Tekcr : HenmocpeACTBEHHBIH.

22


http://www.uroki/
http://www.school.edu.ru/
http://en.edu.ru/
http://www.ict.edu.ru/

5. ®wusuka : METOJ.yKa3. IO BBIMOJHEHUIO JaOOpaTOPHBIX paboOT Ml Bcex
npodeccuil W crnennagbHOCTEH OuHOUW QopMbl oOyuenus / coct. H.E. Macnennukosna;
TrOMEHCKUI UHTyCTpUATbHBIN yHUBEpCUTET. — 1 u3M., - Tromens: U3narensckuit nentp bUK,
TNY, 2018. — 48 c. - TekcT : HENMOCPEACTBEHHBIH.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
TACIATLITAHBI

KoHTpoJib U ouneHKa pe3yabTaTOB OCBOCHUS YUeOHOM AUCHUIIIMHBI OCYIIECTBIIAETCS
MperojaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUYCCKUX 3aHATUH M J1a0OpaTOPHBIX padorT,
TECTUPOBAHUS, & TAK)KE BBIIIOJIHEHUS 00YJaIOIIUMUCA UHIMBUYyaJIbHBIX 3a/laHUM, TPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yueHus
(3HAHMSI, yMEeHMS)

IToka3aTenn oeHKH

MeToabI OIIeHKH

YMEHMUA:

JKcnepTHOE OLleHUBaHue B popme:

OITMCKLIBATh U OOBICHITH
dbusznyeckue SBICHUS W
CBOIiCTBAa Tea. JBMIKE-
HHE HeOECHBIX TEJ U UC-
KYCCTBEHHBIX  CITyTHH-
KOB 3eMjH; CBOHCTBa
ra3oB, O KHIKOCTEH U
TBEPABIX TEJ; 3JIEKTPO-
MarHUTHYKO WHAYKIIHIO,
pacnpocTpaHeHUE dJIeK-
TPOMAarHUTHBIX  BOJIH;
BOJIHOBBIC CBOMCTBaA
CBETa; M3JIy4YCHUE U IIO-
[JIOIIEHHE CBETa Aaro-
MoM; (hoTo3 P DHeKT;
OK 2

OITUCHIBAET U OOBSICHS-
er (usnuyeckue sBie-
HUSI U CBOICTBA Tel

DKCIepTHOE OLIEHUBAHUE: MPAKTHICCKO-
ro 3aJaHus, JIabopaTOpHOUW padoTHI,
ycTHoro ompoca. 3,9,13,15,19,22,26,
29-33

,35,38,42,43,4550,5158,59,61,65

OTJINYaTb TUIIOTE3Bl OT
Hay4HBIX TEOpHH; Je-
J1aTh BBIBOJBI HA OCHOBE

AKCIEPUMEHTAIbHBIX
JTAHHBIX; IPUBOJIUTh
IpUMEpHl, TMOKa3bIBato-

IMe, 4TO: HAOJIIOJIEHUS
U DKCIIEPUMEHT SIBIISIFOT-
Csl OCHOBOM JUIsl BBIIIBU-
JKEHUS] TUIIOTe3 U TEo-
pUH, MO3BOJIAIOT MPOBE-
PUTh HCTUHHOCTH TEO-
PETHUYECKHUX  BBIBOJIOB;
4yTO (U3NUecKas TeOpHs
JlaeT BO3MOXKHOCTb 00Bb-
SCHATb W3BECTHBIE SIB-
JIEHUS IPUPOABI U Hayy-
Hble (haKThI, MpeACKa3bl-
BaTh €Ill€ HEU3BECTHBIC
SBJICHUS;

OTJINYAET TUIIOTE3BI OT
Hay4HBIX TEOPUH;
JIeIaeT BBIBOABI HA OC-
HOBE JKCIIEPUMEH-
TaJIbHBIX JaHHBIX;
MPUBOAUT  IIPUMEPHI
npUMeHeHHs (PU3MKH B
KU3HU

DKCIepTHOE OLIEHUBAHHUE: MPAKTHYECKO-
ro 3aJaHus, JlabopaTopHOW paboTHI,

YCTHOT'O OIIpoca.
1-66

OK3-5

IIPUBOJIUTH IIPUMEPBI | IPUBOJUT  NPUMEPHI | DKCIEPTHOE OLICHUBAHUE: MPAKTUYECKO-
MPAKTUYECKOTO HCMOJb- | MPAKTUYECKOTO uc- | o 3amaHus, JabopaTopHON paboTHI,
30BaHMS  (M3MYECKHUX | MOJIb30BaHUS (PU3HUUe- | yCTHOTO OIMpoca.
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3HAHUU: 3aKOHOB MeXa-
HUKH, TEPMOAMHAMUKH
U DJICKTPOJVUHAMHUKH B
DHEPreTUKE; Pa3IUYHbIX
BHUJIOB DJIEKTPOMArHUT-
HbIX M3Iy4EHUH I
pa3sBUTHA paguo- U Te-
JIEKOMMYHUKALUH,
KBAaHTOBOM (U3UKU B
CO3J1aHUU SIIEPHOMN
JHEPreTHKH,  JIA3€pOoB;
OK3-5

CKUX 3HAHUU

3,9,13,15,19,22,26,
29-33
,35,38,42,43,4550,5158,59,61,65

BOCIIPUHMMATh M Ha OC- | BBICKA3bIBAET CBOIO | DKCHEPTHOE OICHWBAHME: MTPAKTUIECKO-
HOBE IIOJIyYE€HHBIX 3HA- | TOUKY 3peHus mo ¢u- | ro 3amaHusi, JadopaTopHOH paboOTHI,
HUH ~ CaMOCTOSITENBHO | 3MYeCKOH  HMH(OpMa- | yCTHOTO OIpoca.
oleHMBaTh  HMH(pOpMa- | LUK, MOMy4eHHOH wu3 | 1-66
IIMIO0, COJAEPIKAIIYIOCS B | Pa3UYHBIX HMCTOYHU-
coobmenuax CMU, Uu- | koB
TEpHeTe, Hay4HO-
MOMYJSIPHBIX ~ CTaThsX;
OK3-8
3HAHMUSA:

CMBICII TIOHATHH: (U3H-
YECKOE€ ABJICHHUE, THUIIO-
Te3a, 3aKOH, Teopws,
BEIIECTBO, B3aMMOJEH-
CTBUE, DIIEKTPOMArHUT-
HOE TI0J1e, BOJIHA, (DOTOH,
aToM, aToOMHO€ SApO,
WOHHM3UPYIONIHE  U3ITY-
YyeHUs, IJIaHeTa, 3Be3/a,
ComnneuHas CHCTEMa,
rajakTuka, BceneHnHas;
OK3-5

3HaeT cMbIcl (usznye-
CKMX IIOHATHM U Tep-

MHWHOJOI'IO

DKCHEepTHOE OLCHWBAHME: MMPAKTUYECKO-
ro 3aJaHus, JiabopaTOpHOW paboThI,
YCTHOTO OIIpoca.

3,9,13,15,19,22,26,

29-33

,35,38,42,43,4550,5158,59,61,65

CMBICIT (DPU3UYECKHUX Be-
JMYUH: CKOPOCTh, YCKO-
peHue, Macca, Cuiia, uM-
nmynbe, paboTra, MEXaHH-
Yyeckas JHEprus, BHYT-
peHHsisl dHeprus, abdco-
JIOTHAas ~ TeMIeparypa,
CpemHsisl KUHEeTH4YecKas
DHEprusi YacTUIl Belle-
CTBa, KOJIMYECTBO TeI-

JOTBI,  DJIEMEHTAPHBIN
ANEKTPUYECKUN  3apsiz;
OK3-5

IIOHHMMAacT CMbICI (1)I/I—
3UYCCKUX BCINYUH

DKCIepTHOE OLIEHUBAHHUE: MPAKTHYECKO-
ro 3aJaHus, JiabopaTopHOW paboTHI,
YCTHOT'O OIIpoca.

3,9,13,15,19,22,26,

29-33

,35,38,42,43,4550,5158,59,61,65
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CMBIC]T (U3UYECKUX 3a-
KOHOB KJIACCUYECKOU
MEXaHUKH, BCEMHUPHOIO
TATOTEHUS, COXPAHCHHS
SHEPIUM, HUMIYyJIbCa W
AIIEKTPUYECKOTO 3apsja,
TEPMOJMHAMUKH, DJICK-
TPOMAarHUTHOM ~ MHIYK-
uu, hotodddexra
OK3-5

MMOHUMAET CMBICHT (HH-
3WYECKUX 3aKOHOB

DKCHEepTHOE OICHWBAHME: MTPAKTUIECKO-
ro 3agaHus, JabOpaTOpHOH pPaboTHI,
YCTHOTO OIIpoca.
2,6,10,14,18,20,23,26,34,37,44,46,48,53,
56,60,63

BKJIaJ] POCCHUCKUX W
3apyOeXKHBIX  yUYCHBIX,
OKa3aBIIMX HaHUOOJIbIIEe
BIMSIHUEC Ha pa3BUTHE

bu3uKy,
OK6-38

OpPHEHTUpPYETCS B J0-
CTHIKCHUSAX  YUYCHBIX,
OKa3aBIIUX HaWOOJb-
niee BIUSHHE Ha pas-
BHUTHE (PUBHKHU

DKCHEepTHOE OLCHWBAHME: MMPAKTUIECKO-
ro 3ajgaHus, JabopaTopHOW paboTH,

YCTHOTO OIIpoca.
1,14,23,36,39,48,53,60
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