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Pabouass mporpamma yueOnor mucrumumabl O.13 «®Pusmka» paspaboTaHa Ha OCHOBE
IPUMEPHOM paboueil mporpamMmbl 00I11€00pa30BaTEIBHON JUCHUIUIMHBL  «Dusuka» s
npoecCHOHANBHBIX  00pa30BaTEIbHBIX OpraHm3anuii, peKoMeHIoBaHHbIX DenepanbHbBIM
roCy/1apCTBEHHBIM O0KETHBIM 00pa30BaTeIbHBIM  YUYPEXKIACHUEM JIOTIOJIHUTEIBHOTO
npodeCCHOHATBLHOTO 00pa30BaHuUs «MHCTUTYT pa3BUTUS NPO(ECCHOHAIBHOTO 00pPa30BaHMD)
(®I'bOVY HAIIO HPIIO») B KauecTBE NPUMEPHOM MpPOrpaMMbl Il pealu3alid OCHOBHOM
npodeccuonansHO 0bpazoBaTenbHO mporpammbl CITO Ha 6aze 0CHOBHOTO 001Iero 0Opa3oBaHUs
¢ moiydeHueM cpenHero oobmero ooOpaszoBanus (IIporokonm Nel4 ot 30 HosOps 2022r).
HopMaTuBHyI0 TpaBOBYIO OCHOBY peall3allid CPEAHEro O0IIero oOpa3oBaHUA B IMpeaenax
OCBOEHHSI OCHOBHOM 00pa3zoBaTEeIbHON MPOrpaMMBI CpeIHETO MpodeccnoHanbHOTo 00pa3oBaHus Ha
0a3e OCHOBHOTO 00111ero 00pa3oBaHMs COCTABIISIOT:

» OenepanbHbiid 3aK0H OT 29.12.2012 1. Ne 273-03 «O06 obpazoBanuu B Poccuiickoit Denepanmmy
(B pen. @enepanbroro 3akoHa ot 24.09.2022 Ne 371-D3);

* Ilpukaz3 Munobpuayku Poccunm ot 17.05.2012 1. No 413 «OO6 yrBepxkneHuu enepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTeNIbHOTO cpenHero oOmiero oOpasoBanus» (B pexa. Ilpukasza
Munnpocsemenus Poccun ot 12.08.2022 Ne 732);

e [lpuka3 MunoOpnayku Poccum ot 14.06.2013 r. Ne 464 «O6 yrBepxkaenun Ilopsaxa
OpraHu3alliil ¥ OCYHIECTBJICHHS O00pa30BaTENBbHON JIEATEIIFHOCTH TI0 00pa3oBaTeNbHBIM
porpaMMaM cpeaHero npogeccuoHaabHOro odpaszoBaHus» (mpekpamaer aercrsue ¢ 01.03.2023
r.);

e [lpuka3 MunuctepcTBa mnpocsemienus Poccuiickoit ®enepanun ot 24.08.2022 Ne 762 «O0
yrBepxkaeHun [lopsiika opraHu3alMd M OCYLIECTBIIEHUS 00Opa30oBaTEeNbHON JEATENbHOCTH 110
00pa3oBaTeNbHBIM MpOrpaMMaM CPEAHEro MPOQPECCHOHAIIBHOTO 00pa3oBaHusy (BCTYMAEeT B CUITY C
01.03.2023);

o  ®enepanpubiii 3akoH 0T 04.08.2023 No479-D3 «O BHecenun nzmeHeHunilt B denepaibHbINA 3aKOH
«O0 obpazoBanuu B Poccuiickoit @enepamuny (Bcrymnaet B cuty ¢ 01. 09 2023).

e Ilpuka3 MunuctepctBa npocsenienus Poccuiickoit @enepanuu ot 18.05.2023 Ne371 «O06
yrBepxaeaun DPOIT COO» 3apeructpupoBansbiii 12.07.2023 Ne74228, Homep oOnyOIMKOBaHUS:
0001202307130017 ot 13.07.2023.

Paspabotuuk: Anabik T.A, npenogasarens OCIIIO DTU (punman) CI'TY umenu FarapuHa
0.A.
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1 O0mas xapakTepucTuKa pado4yeil NporpaMmMabio0eo0pa3oBaTe/IbHOI
JAUCHHUILIMHBI

OO6mieobpazoBatenbHast AucuuiuiiHa «®Dusnka» sBiseTcss 00s3aTelbHOI
4acThl0  00IIE00pa30BaTENIFHOTO IMKJIA 00pa3oBaTelbHONM MpOrpamMmbl B
cootBeTcTBUH ¢ PI'OC CIIO mo cmeumansHocTH 09.02.07 UHbOpMannoHHBIE
CHCTEMBI U IPOTPAMMHPOBAHHE.

B coorBerctBun ¢ ®PI'OC COO ¢Pusuka sBiugerca o00sS3aTebHON
JUCLUMIUIMHOM Ha YpOBHE cpeaHero oodmero oOpa3zoBanus. Ha wusydenue
TUCUUIUIHBL « PU3MKa» Ha 0230BOM YPOBHE OTBOJUTCS TPU 3aUE€THBIC €IUHUIIBI.

1.2. llesan u miaHupyemble pe3yJbTaThl OCBOCHUS JUCHUIIIHHBI:

1.2.1. Heau 1uCHMIJIMHBI:

Conepxanue mporpaMMbl 00111€00pa30BaTEIbHON JTUCHUIIIUHB Du3nka
HAIIPaBJICHO HA IOCTUKEHUE CIICIYIOIINX HeJIeil:

e (opmupoBaHue y 00yJaIOIMKMXCS YBEPSHHOCTH B IICHHOCTH O0Opa30BaHMS,
3HAYMMOCTH (PU3MUECKUX 3HAHUN [JII COBPEMEHHOTO KBaU(PUIIMPOBAHHOTO
CIIEUAIIMCTA MPU OCYIIECTBICHUU €T0 Mpo(ecCuoHaIbHON AeSTEILHOCTH;

e (popmupoBaHUE €CTECTBEHHO-HAYYHOU TPAMOTHOCTH;

e OBJIaJICHUE crienupuyecKou CUCTEMOU (bu3nYecKux  MOHATHH,
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

® OCBOCHHUE OCHOBHBIX (DU3UYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOrO TO3HAHUSI TMPUPOIBI,
UCIIOJB3YyeMbIMU B (u3uke (HaOMIOJeHre, ONMUCAHUE, U3MEPEHHE, BBIIBUKEHUE
TUIIOTE3, TPOBEJCHNUE SKCIIEPUMEHTA);

® OBJAJICHHE YMEHHUSIMU 00pabaThiBaTh JaHHBIE IKCIIEPUMEHTA, OOBACHSThH
MOJIYYCHHBIC PE3yJbTaThl, yYCTAHABIMBATH 3aBUCUMOCTH MEXIY (DU3NIeCKUMH
BEITMYMHAMU B HA0JIIOIAEMOM SIBJICHUH, JIEIATh BHIBOIBI;

e (opmupoBaHue yMeHus pemaTh (U3MYECKUE 33Ja4ll Pa3HBIX ypOBHEU
CJIO’)KHOCTH;

® pa3BUTHUE MO3HABATEIBHBIX UHTEPECOB, UHTEIICKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEM B Tpoliecce MPUOOPETEHHS 3HAHUHN C MCIIOJIb30BaHUEM PA3TUYHBIX
WCTOYHUKOB HWH(OpPMAIMU U COBPEMEHHBIX WH(OOPMAIIMOHHBIX TEXHOJOTHUIA;
yMEeHHUH (POpMyIHpOBaTH 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO IO OTHOIIEHHIO
K (hr3nueckoi HHPOpMAaIHH, TOTy4aeMOM U3 pa3HbIX UCTOYHUKOB;

® BOCIHUTAHUE YYBCTBA TOPJOCTH 33 POCCUUCKYIO (PU3HUECKYIO HAYKY.

OcBoenue kypca O] «Duszuka» npenanonaraet peieHue ciaeayolux 3a1a4:

e rnpuoOpeTeHue 3HaHUU O (QyHIAMEHTaIbHBIX (PU3MUECKUX 3aKOHAX,
JeXallluX B OCHOBE COBPEMEHHOM (U3NYECKOW KapTHUHBl MHpPA, NPHUHIIMIIOB
JNENUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOIECCOB, O Hanbosee



BaXXHBIX OTKPBITHSIX B 00JacTH (PM3MKH, OKA3aBIIMX OMPEIENAIONIEe BIUSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

® TOHUMaHuEe (PU3UYECKOU CYIIIHOCTH SIBICHUH, MPOSBISIOMIUXCS B paMKaXx
MPOU3BOJICTBEHHOM JIEATEIHLHOCTH;

® OCBOCHHE CIOCOOOB HUCIOJIb30BAaHUSI (DU3NYECKUX 3HAHUM JIJISI PEIICHUS
IPAKTHUECKUX W MPOQECCHOHANBHBIX 3a7au, OOBSCHEHUS SBICHUN MPHUPOJBI,
IPOU3BOJCTBEHHBIX M TEXHOJOIMYECKUX MPOLECCOB, MPUHLUIIOB JIEHCTBUS
TEXHUYECKUX MPUOOPOB M YCTPOUCTB, oOecrieueHrs 0€30MacHOCTH MPOU3BOACTBA
Y OXpaHbl IPUPOJIBI;

e (opmupoBaHue yMEHUH pemiaTh  y4eOHO-TIPAKTUYECKHUE  3aJaud
(duznyecKoro coaepxKaHus ¢ yu€Tom npodeccuoHaIbHOM HallpaBIeHHOCTH;

® IpUOOpETEHUE OIbITa IO3HAHUS U CaMOIIO3HAHUS; YMEHHUU CTaBUTh
3aJlayy ¥ penaTh NpooJieMbl C YYETOM NMPOPECCUOHAIBHON HAITPaBICHHOCTH;

e (opmupoBaHME YMEHHI MCKaTh, aHaJIU3UpPOBaTh U 00padaThIBAThH
¢$uznyecKyro HHPOpPMAIHIO C YIETOM NPOPEeCCHOHATBHON HAPaBICHHOCTH;

® [IOJIFOTOBKAa OOYYalOIMXCA K YCIECIIHOMY OCBOCHMIO IUCLMILIUH U
MonyJied MpoeCcCHOHANBHOIO IMKIa: (OPMUpPOBAHME y HUX YMEHUW U OIbITA
JESTENbHOCTH, XapakKTepHbIX JUIA mpodeccuil / TOMKHOCTEH CITy)KalluX W
CHEUAIbHOCTEH, TOJy4aeMblX B  Npo(ecCHOHANBHBIX  00pa30BaTEIbHBIX
OpraHu3alusIX;

® [OATOTOBKa K (OPMHUPOBAHUIO OOLIMX KOMIIETEHLUHMH Oyayliero
CHelUalncTa: €caMo00pa3OBaHMs, KOMMYHUKAI[UU, TMPOSBICHUS TPaKIaHCKO-
MaTPUOTUYECKON MO3ULMU, COTPYIHUYECTBA, PUHATHS PELICHUN B CTAHAAPTHOM
U HECTaHJApTHOM cUTyallUsiX, HPOEKTUPOBAHUS, MPOBEACHUS (UINUECKUX
n3MepeHuid, H¢PPeKTUBHOTO U  OE30MaCHOr0  HCIOJIB30BAHMS  Pa3IMYHBIX
TEXHUYECKUX YCTPOWCTB, COOJIOJCHMSI MpPaBUJl OXpaHbl Tpyda HpH paboTe cC
buzndeckuMu pudopamMu U 000PYTO0BAHUEM.

OcoOeHHOCTh (POPMUPOBAHUSI COBOKYIHOCTH 3aJau U3y4eHUS (PU3UKU IS
CUCTEMBbl  CpeAHEro MNpo(ecCHOHATBHOTO  00pa30BaHUsl  3aKIIOYaeTcsl B
HEOOXOJMMOCTH pealu3aiuu MNpodecCuoHaIbHON HAMPaBIEHHOCTH pPEIIacMbIX
3a/1a4, yuéta 0coOeHHOCTEN cpephl AeATeTbHOCTH Oy AyIIUX CIEIUATUCTOB.

B pe3ynbpTaTe 0OCBOCHMS TUCITUTUIMHBI O0YYArOIIUNACS A0JI2KeH 3HATH!

® CMBICT TIOHATHH: (U3MYecKoe SBJICHHWE, THUIOTE3a, 3aKOH, TEeopus,
BEIIECTBO, B3aMMOJCICTBHE, SJIEKTPOMAarHUTHOE TOJe, BOJHA, (POTOH, aToM,
aTOMHOE ]Ip0, HOHU3UPYIOIINE U3TYyYCHUS;

e CMBICH (PU3MYECKUX BEJIMYMH: CKOPOCTb, YCKOpPEHHE, Macca, CHuia,
UMIYIbC, paboTa, MeXaHWYeCKas HDHEpPrusl, BHYTPCHHsISI JHEPrus, aOCOIOTHAs
TEMIepaTypa, CpeiHss KUHETHYECKash PHEPrus 4YacTHUI] BEIIECTBA, KOJIUYECTBO
TETUIOTHI, AJIEMEHTAPHBIN DJIEKTPUUESCKHMA 3apsi;

® CMbBICI (PU3MUECKUX 3aKOHOB KIJIACCHUYECKOW MEXaHWKH, BCEMHUPHOTO
TATOTEHUS, COXPAHEHHs] SHEPruu, HUMITyJIbCa M JJIEKTPUYECKOro 3apsja,
TEPMOJMHAMHUKH, SJICKTPOMArHUTHON UHAYKINH, (poToddhdexTa;

® BKJIAJ] POCCHMCKHUX U 3apyOeXHBIX YYEHBIX, OKa3aBUIMX HamOOJbIlee



BIIUSIHUC HA pa3BUTHE (DUBUKU;

B pe3ynbrate ocBOEHUS JUCIUIUIMHBI 00yYaIOUIUICS H0JKEH YMeThb:

® [IPOBOJIUTH HAOIIOACHUS, NIAHUPOBATH U BBHIOIHATH YKCIIEPUMEHTHI,

® BBIJIBUraTh TUIIOTE3bI U CTPOUTH MO/IEIH,

® MPUMEHATH TMONy4YEHHBIE 3HaHUSA TI0 (Qusuke I OOBICHCHHS
pa3HOOOpa3HBIX (PU3UUECKUX SBJICHUA U CBONCTB BEIIIECTB;

® [PAKTUYECKH UCTIOIB30BaTh (DU3NUYECKUE 3HAHMUS,;

® OIIEHUBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(OpMaIuy;

® WCIIOB30BaTh MPUOOPETEHHBIE 3HAHWS W yMEHUS JUIsl  PEIICHUS
NPAaKTHUECKUX 3a7ady [OBCEJAHEBHOM JKM3HH, oOecrneueHus O0e30MacHOCTH
COOCTBEHHOW JKW3HHM, PAIMOHAIBHOTO  MPHUPOJOTOIB30BAHUS M OXPaHbI
OKPYKaIOUIEH CPEIBL.

® OMNUCHIBATh M OOBSACHITH (DU3MUYECKHUE SBJICHUS U CBOMCTBA TEJl: CBOWCTBA
ra3oB, OKHJIKOCTEM W  TBEPAbIX TeJl;  DJIEKTPOMATHUTHYIO  WHIYKIIHUIO,
pacmpocTpaHeHue IEKTPOMArHUTHBIX BOJIH; BOJTHOBBIC CBOMCTBA CBETA; U3ITyUYCHHUE U
TMIOTJIOIIEHUE CBETaaToMoM; (hoTodPdeKT;

® OTJIMYATh THIOTE3BI OT HAYYHBIX TCOPHUH;

® JeJaTh BBIBOJIBI HA OCHOBE SKCIIEPUMEHTAIBHBIX TAHHBIX;

® TIPUBOAUTH MIPUMEPHI, MOKA3BIBAIOIIUE, YTO: HAOIIOICHUS U SKCIIEPUMEHT
SIBJISFOTCSL OCHOBOM JIJIsi BBIIBM)KCHHS THUIIOTE3 M TEOPHi, MO3BOJISAIOT MPOBEPUTH
HUCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (PU3MUYECKasi TEOpHs aeT BO3MOXKHOCTH
OOBSCHATHh W3BECTHBIC SBJIICHUS PUPOJILI U HAydHBIE (PaKThI, MPEACKA3BIBATH CIIIE
HEW3BECTHBIC SBJICHUS,

® TMPUBOJAWTH TPHUMEPHl MPAKTHYECKOTO HCIONB30BAaHUS (HU3UICCKUX
3HAHWW: 3aKOHOB MEXaHUKH, TCPMOJIMHAMUKA M 3JICKTPOJIMHAMHUKN B DHEPTETHKE;
Pa3TUYHBIX BHJOB JJICKTPOMATHUTHBIX WM3IYYCHUN JUIsI pPAa3BUTHS Paguo M
TEJICKOMMYHUKAIIMA, KBAaHTOBOM (PU3MKH B CO3aHUU SIEPHOM DHEPTETUKH,
Ja3€epoB;

® BOCIIPUHUMATh M Ha OCHOBE TOJYYCHHBIX 3HAHUUA CaMOCTOSATEIHHO
olleHMBaTh HMH(pOpMaIMio, coaepxkaimrytocs B coobmeHusx CMU, Untepnere,
HAyYHO-TIOMYJISIPHBIX CTAThIX.

® TIPUMEHSATH MMOTYUCHHBIC 3HAHUS IS PEIICHHS (U3MUSCKHUX 3a]1a4;

® OMpeeNsaTh XapakTep (QU3MUECKOro Impoiecca mno rpaduky, Tabiuie,
dbopmyie

U3MEPSTH PNl GU3NIECKUX BEITUYHH, IPEACTABIISS PE3yIbTaThl U3BMEPEHUN C
Y4ETOM HUX MOIPEIIHOCTEN.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHsI 0011e00pPa30BaTENbHOI
aucauIIMHbBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue AUCIUIUIMHA UMEET Mpu popMuUpoBaHuU U pa3Butuu OK
u I1K.



Koa u HaumeHoBaHue
¢dopmMupyeMbIX KOMIIETEHUNI
OK 01. Bri6upats criocoOsl
peuenus 3anay
npodeccuoHanbHOM
JIeATEIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo0mmel

B yacT TPy10BOro BoCIUTAHUSA:

- TOTOBHOCTb K TPYJly, OCO3HAHUE LIEHHOCTU
MacTepcTBa, TPYI0I00UE;

- FTOTOBHOCTb K aKTUBHOM J€ATEIbHOCTU
TEXHOJIOTUYECKOM 1 COLMaIbHON HalpaBJIEHHOCTH,
CMOCOOHOCTh MHUIIUUPOBATH, INIAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO A€ATEIbHOCTD;
- HHTepecC K pa3IMyHbIM chepam mpodeccuoHaTbHON
NeSITeIbHOCTH,

OByagenne yHHBeEpCAJIbHBIMH Y4¢OHBIMH
MO03HABATEJIbHBIMH AeliCTBUSIMU:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOATENBHO (POPMYIUPOBATH U
aKTyaJlu3UpoBaTh NMpoOIeMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WIH
OCHOBaHUS JJIs1 CPABHEHMUSI, KJIACCU(PUKALIUU U
0000IICHHS;

- OIPENENSITh LU 1eATEIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUKEHHUS,;

- BBISIBJISIT 3aKOHOMEPHOCTH U TIPOTHUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTbH KOPPEKTUBBI B JI€ATEIHHOCTh, OLIEHUBAThH
COOTBETCTBHUE PE3YJILTATOB LIENISIM, OLIEHUBATh PUCKU
MIOCJIEZICTBUI 1€ATENBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE IIPU PELIEHUH
KHU3HEHHBIX Mpo0IeM

JucuunianHapHble2

- copMupOBaTh MPEICTABICHUS O POJIM M MECTe
¢U3MKH W acCTPOHOMHHM B COBPEMEHHOW HaydHOMH
KapTUHE MHpa, O CUCTeMOoOpasyomeil ponu pu3nku
B DPa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH W
COBPEMEHHBIX TEXHOJIOTMM, O BKJIALE POCCHUUCKHX H
3apyOeKHbIX Yy4YeHBIX-(DU3MKOB B pa3BUTHE HAYKU;
NOHMMaHHE (U3MUECKON CYIIHOCTH HaOII0JaeMbIX
ABJICHU MHUKPOMHpA, MAaKpOMUpa M METraMHupa;
IIOHMMAaHHUE POJIM AaCTPOHOMHUHM B IIPAKTHYECKOU
JIESATCIIBHOCTH 4YEJIOBEKa M JAJbHEHIIEM Hay4HO-
TEXHUYECKOM  pPa3BUTUH,  poiau  (u3uku B
dopmMupoBaHUM  Kpyrozopa M  (DyHKIHOHAJIbHOMN
I'PaMOTHOCTH 4Y€JIOBEKa JJI PEIICHUs NPAKTUYECKUX
3ajau;

- copMUpPOBATh YMEHUS peIllaTh pacueTHhIE 3a7auu C
SIBHO 3aJaHHOW (PU3NUYECKONW MOMAENbI0, HCIOIb3Ys
(u3nyecKre 3aKOHbI U IPUHLUIIBI, HA OCHOBE aHAN3a
yCIIOBUSL 3aJladd  BBIOUpPATh (PU3MUECKYI0 MOJEIb,
BBIIETATh  (PU3MYECKHE BEIUYUHBI U (HOPMYJIBI,
HEO0OXOUMBIE 1JIs €€ pelIeHHs], TPOBOIUTH PACUEThI U
OLICHMBATh PEAJbHOCTh TMOJYYEHHOIO  3HAYEHUS
¢bu3nyecKkoil  BEIMYMHBI, pellaTh KaueCTBEHHBIE
3aJauM, BBICTpauBasi JIOTMYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCyXICHHM C ONOpOMl Ha W3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

- BJIaJeThb OCHOBOIOJAraloMKUMU  (PU3HUECKUMHU
NOHATHSMM UM BEJIMYMHAMH, XapaKTEPU3YIOIIMMHU

1 YKasbIBatoTca GpopmMmupyembie IMYHOCTHbIE U MeTanpeameTHble pe3yabTaTtbl M3 ®rOC COO (B nocneaHel peaakumm ot 12.08.2022) B oTrnarosibHoi popme
2 AncumnanHapHble (npegmeTHble) pesyibTaTbl YKa3blBAtOTCA B COOTBETCTBMM C UX NONIHbIM nepedHem Bo PIOC COO (B nocneaHem pegakumm ot 12.08.2022 ans
6a3o0Boro 1 yrnyb61eHHoOro ypoBHsa o0byyeHus



0) 0a3oBbBIe HCCJIEA0BATEIbCKHE 1eHCTBHS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIBLCKON 1
MIPOEKTHOM JESITEIIbHOCTH, HABBIKAMH Pa3peILICHUS
npooem;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBATh 33J1ayy, BbIIBUTATh THUIIOTE3Y €€
pelieHus, HaXOIUTh aPTYMEHTHI 715l JJOKA3aTebCTBA
CBOUX YTBEPXKICHHH, 3a7aBaTh apaMeTPhl U
KPUTEPUU PEIICHHUS;

- AaHAJIU3UPOBATH MOJTYUYCHHBIE B X0J1€ PEIICHUS
3a/1a4d Pe3yJIbTaThl, KPUTUYECKU OIEHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIOBUSIX;

- YMETh MEPEHOCUTDH 3HAHUS B MTO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- YM€Tb UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX
MpeIMETHBIX 00acTel;

- BBIJIBUTATh HOBBIC UJCH, IIpe/IlaraTh OpUTHHATILHBIC
MOAXO/bI U PEIICHUS;

- CIOCOOHOCTh UX UCIOIb30BaHUS B
MO3HABATEIbHOW U COLUATBHON MPAKTHKE

buznueckue MIPOLIECCHI (cBsI3aHHBIMU c
MCXaHUYCCKUM JIBHKCHUEM, B3aUMOJCHCTBUEM TECI,
MCXaHUYCCKUMH KOJICOQHHSIMHM W BOJIHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMU
MpolieccCaMu; EKTPUUYECKUM U MArHUTHBIM TOJISIMU,
ANEKTPUUECKUM TOKOM, AIIEKTPOMArHUTHBIMU
KOJICOAHUSMH M BOJIHAMM; ONTHYCCKUMU SIBIICHUSIMH;
KBAaHTOBBIMHM  SIBJICHUSIMH, CTPOCHHMEM aroMa U
aTOMHOTO  siIpa, PaJMOAKTUBHOCTHIO);  BIIAJICHUE
OCHOBOITOJIaraloIMHU ACTPOHOMHUYECKUMHU
IMOHSATHIMH, ITO3BOJISIOIINMU XapaKTepHu30BaTh
MPOIECChl, MPOUCXOIAIINE Ha 3BE37aX, B 3BE3IIHBIX
CHUCTEMaX, B MEXKrajJaKTHYECKOH cpeje; IBH)KCHUE
HeOECHBIX TeJI, DBOJIIOLIMIO 3BE31 U BeeneHHoil;

- chopMupoBaTh YMEHUS MPUMEHSTH
OCHOBOIOJIATAIOIINE  ACTPOHOMHYECKHUE  IOHATHUA,
TEOpUHM W 3aKOHBI JJs aHalu3a U OOBSCHEHHS
(bu3MYECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3[IHBIX CHUCTEMaxX, B MEXKTAJIaKTUYECKON cpere,
JBIDKCHUS HeOCCHBIX TeJ, ODBOJIOLHMHM 3Be3l U
Bcenennoi;

- BJIaJIETh 3aKOHOMEPHOCTSMHU, 3aKOHAMH U TEOPUSIMU
(3axkoH BcemupHoro tarorenus, I, I1 u 111 3akonbI
HproToHa, 3aKOH COXpaHEHUSI MEXaHMYECKON YHEPTUH,
3aKOH COXPaHEHUs UMITYJIbCa, TPUHITUTI
CYTEPIIO3HINH CHJI, TPUHITUT PABHOTIPABHOCTH
WHEPIMATBHBIX CHCTEM OTCUETa; MOJICKYIISIPHO-
KHHETHYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ta30BhIE
3aKOHBI, TIEPBBIN 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpAaHEHUS IEKTPUUECKOr0 3apsAa, 3akoH KyioHa,
3akoH OMa 1S ydacTka 1enu, 3akoH Oma 11l HOJTHOM
ANEKTPUUYECKON 11eTH, 3aKoH J[>koyns - JIeHia, 3akoH



OK 02. lcnoap3oBaTh
COBpPEMEHHBIE CPEJICTBA ITOMCKA,
aHaJIM3a U HHTEPIIPETALINN
uHpopmaruu, u
UH(OPMALIMOHHBIC TEXHOJIOTUN
JUISL BBITIOJTHEHUS 32124
npodeccuoHanbHOM
JIeITeIIbHOCTH

B o6s1acTH IEHHOCTH HAYYHOI'0 MO3HAHUS:

- chopMHpPOBAaHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 00IIECTBEHHOM MPaKTUKH, OCHOBAaHHOTO Ha
JUaJIoTe KyJbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;

- COBEpPIIIEHCTBOBAHUE SI3IKOBOM U UNTATEIBCKON
KYJIBTYpBI KaKk CPeJICTBA B3aUMOIECHCTBHS MEXKIY
JOABMHU U TIO3HAHUSI MUDA;

- OCO3HAHME LIEHHOCTH HAyYHOU JEATEIBHOCTH,
TOTOBHOCTb OCYILECTBIISATh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TENIbHOCTh UHIUBUIYAIbHO U
B TPYIIIIE;

OgiajeHne YHMBePCAJIbHBIMH YUeOHbIMH
M03HABATEJILHBIMH 1efiCTBUSIMU:

B) padora ¢ nuaopmanmeii:

- BIIJIETh HaBBIKAMH TTOJTyYeHHs HH(OPMAIIHH U3
HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIILHO
OCYILIECTBIISATh IOUCK, aHAJIN3, CUCTEMAaTH3alUI0 U
WHTEPIPETAINIO HHPOPMAIINN PA3ITUIHBIX BHIIOB U
dhopm mpencTaBIeHus;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (popMaTax ¢ y4eTomM
Ha3zHavyeHUs MHQOpPMAINH U 1IeNICBON ayAUTOPHUH,

AIIEKTPOMArHUTHOM MHAYKIMH, 3aKOH COXPaHEHUS
SHEPTHUH, 3aKOH MPSIMOJIMHEHHOTO pacrpoCTpaHeHUs
CBETAa, 3aKOH OTPAXKEHUSI CBETA, 3aKOH IIPEJIOMJICHUS
CBETa; 3aKOH COXPAaHEHHS YHEPTUH, 3aKOH COXPAHCHHS
HUMITYNbCA, 3aKOH COXPAHEHMSI IEKTPUUYECKOTO 3apsia,
3aKOH COXpPaHEHMsI MacCOBOTO YMCIIa, TOCTYIIAThI
bopa, 3akoH paAl0aKTUBHOIO pacnaia); yBEpeHHOE
MCII0JIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEN IIpU
aHann3e PU3NIECKUX SIBIICHUN U MPOLIECCOB

- YMETh YUUTHIBATh IPAHUIIBI IPUMEHEHUS U3YYEHHBIX
bu3nueckux Mojesel: MaTepraibHas TOUKa,
MHepLHalbHas CUCTEMa OTCYETa, UIeaIbHbIH ra3;
MO/IEJIN CTPOEHUS ra30B, KUIAKOCTEH U TBEPABIX TeJ,
TOUYCYHBIN AIIEKTPUUYECKUM 3apsi, sAepHas MOJIEIb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOTO si/ipa IpH
peleHnn (PU3NYEeCcKHX 3a/1ad



OK 03. I[InanupoBats u
peaIn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
peANPUHIMATENbCKYIO
JeSITeTbHOCTD B
npodeccuoHansHOM chepe,
UCTIOJIB30BaTh 3HAHUS 110
(uHaHCOBON TPAaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

BbIOMpast ONTUMANIBHYIO (POPMY MIPEICTABICHUS U
BU3YyaJIM3aliH;

- OIICHUBATh JIOCTOBEPHOCTH, JETUTUMHOCTb
nH(pOpMaINH, €€ COOTBETCTBUE MTPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- CIOJIB30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H
OpTaHU3aIMOHHBIX 33]1a4 C COOI0ACHNEM TpeOOBaHUN
SPrOHOMHKH, TEXHUKHU 0€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHns, IPAaBOBBIX U ITHYECKUX HOPM,
HOpM MH(OPMALIMOHHON 6€30MaCHOCTH;

- BIIaJICTh HaBBIKAMU PACIIO3HABAHUSA U 3aIUThHI
nHpopManuu, nHOOPMAITMOHHOM 0€301TaCHOCTH
JTUYHOCTH

B o6s1acTH 1yX0BHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
THYECKOTO MOBECHMUS;

- CIIOCOOHOCTH OIICHUBATh CUTYAILIUIO U TPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPaIbHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH;

- OCO3HaHME JJMYHOTO BKJIa/Ia B TIOCTPOCHUE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJTUTEISIM U
(wm) IpyruM YiieHaM CeMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHUSA LIECHHOCTEN CEMEMHOMN
KU3HHU B COOTBETCTBUU C TPAIUIIHSIMH HAPOJIOB
Poccun;

OgiajieHne YHUBEPCATBLHBIMH PeryJsiTHUBHBIMU
AeHCTBUAMMU:

4) caMOOpPraHM3anus:

- CAMOCTOSATEJIBHO OCYIIECTBIIATH IO3HABATEIBHYIO

- BIIQJICTh OCHOBHBIMU METOJaMH Hay4HOTO TIO3HAHMUSI,
UCIONIb3YEMBIMU B (DU3UKE: TPOBOAUTD MPSIMBIC U
KOCBEHHBIE U3MEpeHUS PU3NYECKUX BETUUHH,
BBIOMpAsi ONTUMATBHBIN CIOCO0 U3MEPEHUS U
WCIIOJIB3YS U3BECTHBIE METO/IbI OIEHKH MOTPEIIHOCTEN
WU3MEpEHUI, TPOBOIUTH UCCIICIOBAHUE 3aBUCUMOCTEH
(U3HYECKUX BEIIMYMH C UCTIOJIB30BAHUEM TPSIMBIX
HU3MEpEeHUi, 00BSICHATD MOJydEeHHBIC PE3YIbTATHI,
UCTIOJB3YS (PU3HUYECKUE TCOPHH, 3aKOHBI M IIOHATHS, U
JleaTh BBIBOJIBI; COOJIOIaTh MpaBmiia 0€30MacHOTO
TpyJa P IPOBEACHUH UCCIICIOBAaHUH B paMKax
y4eOHOTr0 dKCIIEpUMEHTA U yUeOHO-
MCCIIEIOBATEILCKON JACITEITPHOCTH C HCITOJIb30BAaHHEM
U (POBBIX H3MEPUTEITBHBIX YCTPOUCTB H
nmabopaTopHOTro 000pynoBaHus; CHOPMUPOBAHHOCTh
MPEJICTABICHUA O METOAAaX MONyYeHUSI HAYIHBIX
ACTPOHOMUYECKUX 3HAHMI



OK 04. DpdexTrBHO

JeSTEIIbHOCTb, BBISIBIISITH MPOOJIEMBI, CTABUTH H
(dbopMynpoBaTh COOCTBEHHEIE 3a/1a4U B
00pa30BaTeNbHON IEATETPHOCTH W KU3HEHHBIX
CUTYyalHUsIX;

- CAMOCTOSITEIIBHO COCTABJIATH ILJIaH PELICHUS
MPOOJIEMBI C YI€TOM HMEIOIIUXCS PECypPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CHUTYaIIUsIM;
croco0cTBOBaTH (POPMUPOBAHHIO H MTPOSIBIICHUIO
HIUPOKOU SPYIUILIMK B Pa3HBIX 00JACTAX 3HAHUH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

WCIOJIb30BaTh MPUEMBI pehICKCUU ISl OLIEHKH
CUTYaIluH, BBIOOpA BEPHOTO PEILICHMUS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO
IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) SMOIMOHAJIbHBIH HHTEJJIEKT, MPeANoIararmuii
c¢opMHPOBAHHOCTD:

BHYTPEHHEN MOTHBALMH, BKIIOYAOLIEH CTPEMIICHUE K
JIOCTMKEHMIO LI U YCIIEXY, ONITUMU3M,
WHUIMATUBHOCTb, YMEHHUE IEUCTBOBATH, HCXOs U3
CBOHX BO3MOXKHOCTEH;

- OMITaTHH, BKIIOYAIOIIEH CITOCOOHOCTh TOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE JPYTUX, YIUTHIBATH €TI0
MIPU OCYIIECTBICHUU KOMMYHHUKAITNH, CTIOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKJIFOYAOIIINX
CIIOCOOHOCTH BBICTPaWBaTh OTHOIIEHUS C APYTUMHU
JII0JIbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U
paspeniaTh KOH()IUKTHI

- TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO U

- OBJIAJAICTh YMCHUSAMU pa6OTaTI: B I'pyIime €



B3aMMO/ICHICTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

OK 05. Ocy1iecTBasiTh YCTHYIO U
MMCbMEHHYI0O KOMMYHHKALIUIO Ha
TOCYJapCTBEHHOM SI3bIKE

CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOIIPEAEIEHUIO;

-OBJIa/ICHUE HABBIKAMU y4eOHO-MCCIIEA0BATEIBCKOM,
MPOEKTHON U COLMAJIbHON JIEATEIIbHOCTH;
OBJajieHHe YHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMU /IeHiCTBUAMM:

0) coBMeCTHaA 1eATeIbHOCTD!

- IOHUMATh U UCIIOJIB30BaTh IPEUMYIIECTBA
KOMaHJHOW U UHJIMBUYaJIbHOU paboThI;

- IPUHUMATB L€ COBMECTHOM AEATEIbHOCTH,
OpPraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBHUS 1O €€
JOCTH>KEHHIO: COCTABJIATh IUIAH JIEHCTBUM,
pacnpenenaTb pojik ¢ y4eTOM MHEHUM Y4aCTHUKOB
00CYXXJaTh pe3ylbTaThl COBMECTHOI paboThI;

- KOOPJIMHUPOBATH U BBITOJHATH Pab0OTy B YCIOBUSX
peabHOTO, BUPTYAIbHOTO 1 KOMOWHUPOBAHHOTO
B3aUMOJICCTBHUS;

- OCYILECTBIISTH MO3UTUBHOE CTPATETUUECKOE
IIOBEJICHUE B PA3JIMUYHBIX CUTYALUSIX, IPOSBIISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM
OBJajieHHe YHUBEPCAIbHBIMY PeryJsiTHBHBIMU
AeCTBUAMU:

') MPUHATHE ce0s1 M APYTUX JII0/Ieii:

- IPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX JIFOJEH
MPY aHAJIN3€ PE3YJIbTATOB JESITEIbHOCTH;

- IPU3HaBaTh CBOE MPaBO U MPABO APYTUX JIOJIEH Ha
OIMOKU;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C

MO3UIMU JIPYTOTr0 YeJIOBEKa

B o0s1acTH 3cTETHYECKOr0 BOCIIUTAHUA

- 3CTETUYECKOE OTHOLIEHHUE K MUPY, BKJIKOYAs
3CTETHKY HAyYHOT'O TBOPYECTBA, IPUCYILETO

BBITTOJIHCHHUEM PA3JIMYHBIX COUAJIBHBIX poneﬁ,
IUIAHUPOBATh padbOTy IPyIIbl, PALIHOHAIBHO
pacrpeneiaTh AeATeIbHOCTh B HECTAHIaPTHBIX
CUTyalusX, aICKBATHO OUCHHUBATDL BKJIAJ KaKA0I'0 U3
YYaCTHUKOB I'PYIIIBI B PELIEHUE PacCMaTpUBAEMOM
POOIIeMBI

- YMETh Pacro3HaBaTh (YU3NIECKUE SBICHUS
(mporeccsl) U OOBSCHATh UX Ha OCHOBE N3YUEHHBIX
3aKOHOB: paBHOMEPHOE 1 PaBHOYCKOPEHHOE
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Poccuiickoit ®enepanuu ¢
y4ETOM 0COOCHHOCTEH
COLMAIBLHOIO U KYJIBTYPHOIO
KOHTEKCTa

OK 06. [TposiBIATE TpaXIaHCKO-
NaTPUOTHIECKYIO TTO3UITHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
NIOBEJICHHE Ha OCHOBE
TPaJULIMOHHBIX
00111eU€eIOBEUECKHX LIEHHOCTEH, B
TOM YHCJIE C YIETOM

¢busnveckoii Hayke;

- CI0OCOOHOCTH BOCIIPHHUMATH Pa3IMYHbBIC BHIBI
HUCKYCCTBA, TpAAULUU U TBOPUYCCTBO CBOCI'O U APYTUX
HapOoJIOB, OIIYIIATh YMOIIMOHAIEHOE BO3/ICHCTBUE
HCKYCCTBA;

- }’6C)KILCHHOCTB B 3HAYUMOCTHU AJIA JINYHOCTHU U
o0IIecTBa OTEUYECTBEHHOTO M MUPOBOT'O UCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX TPAAULUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBLIPAXKCHUIO B pa3HbIX BUAAX
HCKYCCTBA, CTPEMJICHUC ITPOABJIATH KA4€CTBa
TBOPYECKOM JINYHOCTH;

OgiageHne yHHBepCAJIbHbIMH
KOMMYHHKATHBHBIMH JIEHCTBUSIMH:

a) o01eHue:

- OCYIIECTBIATh KOMMYHHUKAIIUU BO BCeX chepax
KU3HU;

- pacmio3HaBaTh HeBepOaJIbHbBIE CPEACTBA OOIIEHUS,
MMOHUMATh 3HAUYEHUE COIUAIBHBIX 3HAKOB,
pacrno3HaBaTh NMPEANOCHUTKA KOH(MIUKTHBIX CUTYAIIHi
U CMSITYaTh KOH(IIUKTHL;

- pa3BEepHYTO M JTOTUYHO U3JIATaTh CBOIO TOUKY
3pC€HHA C UCIIOJIBb30BAHUEM SA3BIKOBBIX CPEACTB

- OCO3HaHHe 00yJaroIUMHUCA POCCUNCKOMN
Fpa)K)IaHCKOﬁ NJICHTUYHOCTH,

- IIeJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHEHN TTO3UITUN
JUYHOCTH Ha OCHOBE JYXOBHO-HPABCTBEHHBIX
eHHocTer HapoaoB Poccuiickoi denepannu,
I/ICTOpI/I‘-ICCKI/IX 148 HaI_[I/IOHaJIBHO-KYHLTypHBIX
Tpanuuuii, GopMUPOBAHUE CHCTEMbI 3HAYHMBIX

NpSAMOJIMHEHHOE IBMKEHUE, CBOOOIHOE MaJICHHE Tell,
JIBUKEHME 110 OKPYKHOCTH, UHEPLIUS,
B3alMOJICHCTBUE TEJI, KOJIe0aTeIbHOE IBUKEHUE,
pe30HaHC, BOTHOBOE JIBUXKEHNUE; U Dy3us,
OpOYHOBCKOE JBM)KEHUE, CTPOCHHE YKUIKOCTEH 1
TBEPJbIX TEJ, U3MEHEHUE 00beMa TeJl IPU HarpeBaHUU
(oxJ1aX/1eHNN ), TEIJIOBOE PAaBHOBECUE, UCTIAPEHHUE,
KOH/JIEHCAIUs, IJIaBICHNUEe, KPUCTAJUIM3ALUs, KUIICHHE,
BIIQ&XKHOCTB BO3/yXa, CBSI3b CPEHEN KHHETHYECKON
SHEPrUM TEIJIOBOTO JIBUKEHUS MOJIEKYII C
abCOJIIOTHOI TeMIleparypoil, OBBIILIEHUE 1aBICHUS
rasa Ipy €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEX/y apaMeTpaMH COCTOSTHHSI ra3a B
U30IpolLeccax; MEKTPU3aLus Tell, B3auMoJIeiicTBHe
3apsA70B, HArPEBAaHUE MPOBOAHMKA C TOKOM,
B3aMMOJICHCTBHE MarHUTOB, JJIEKTPOMAarHUTHAs
MHAYKIHS, J€MCTBHE MAarHUTHOTO 1OJIsSI HA IPOBOJIHUK
C TOKOM U JABMXKYIIUHKCS 3apsij, MEKTPOMarHUTHbIE
Koj1e0aHMsI U BOJHBI, IPSIMOJIMHEHHOE
pacnpoCTpaHEHUE CBETA, OTPAKEHUE, TPEIIOMIICHUE,
uHTepepeHIys, AMPpaKys U NOIIpU3aLHs CBETa,
JCTIepCHs CBETa; (POTOIEKTPUIECKHUNA AP PEKT,
CBETOBOE JIaBJIEHUE, BOSHUKHOBEHUE JIMHEWYAaTOro
CIIEKTpa aToMa BOAOPOa, €CTECTBEHHAs U
HCKYCCTBEHHAsl PaIM0aKTUBHOCTh

- chopmMHpoBaTH YMEHUSI IPUMEHSATD MTOJTy4YE€HHBIE
3HAHUA U1 00BSACHEHUS YCIOBHUM MPOTEKAHUS
(bu3nYeCKUX SIBICHUN B IPUPOJIE U JIJISl IPUHSATHUS
MIPAKTHUYECKUX PEIICHUI B IOBCEHEBHOM KU3HU IS
obecrmieueHust 0€30MaCHOCTH TTPU OOPAIICHUH C
OBITOBBIMU TPUOOPAMHU M TEXHUYECKUMU
YCTPOHCTBAMH, COXPAHEHHS 3I0POBbSI U COOJIIOICHUS
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rapMOHU3aLHUN
MEKHAIMOHAJIBHBIX U
MEKPEJTUTUO3HBIX OTHOLIEHUH,
MIPUMEHSATh CTaHAAPTHI
AHTUKOPPYIILIMOHHOTO MTOBEICHUS

LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIHOHHOTO MUPOBO33pEHU,
IIPAaBOCO3HAHUs, IKOJIOTUYECKOHN KYJIbTYpHI,
CIOCOOHOCTH CTAaBUTH LI U CTPOUTH KU3HEHHBIC
IIJIaHBI,

B yacTu rpaxaaHCKOro BOCIMTAHMS:

- OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IIPAB U
00s13aHHOCTEH, YBa)KEHHUE 3aKOHA U IIPABOIIOPSIKA;
- IPUHATHE TPAAUIIMOHHBIX HAIMOHAJIbHBIX,
0011e4eI0BEYECKUX TYMAHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEW;

- TOTOBHOCTb MPOTUBOCTOSITh U/I€0JI0TUU
JKCTpEeMH3Ma, HallMOHANIN3Ma, KceHohoOuu,
JUCKPUMMHALIMY 10 COLUATbHBIM, PETUTHO3HBIM,
pacoBBIM, HAIMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JACATEIBHOCTD B
HMHTEpecax rpaXkIaHCKOro oOIIecTBa, y4acTBOBATh B
caMOyIIpaBJieHHH B 00111€00pa30BaTeIbHOM
OpraHU3alyM U JEeTCKO-IOHOLIECKUX OpraHu3alusx;
- YMEHHE B3aUMOJCICTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKUIUAMHU U
HAa3HAYCHHUEM;

- TOTOBHOCTb K TYMaHUTApHON U BOJIOHTEPCKOMN
NEeATEIbHOCTH;

NATPUOTHYECKOI0 BOCIIUTAHUSA:

- cpOpMUPOBAHHOCTH POCCUUCKON IpaskIaHCKOM
HWJIEHTUYHOCTH, TAaTPUOTU3MA, YBAXKEHUSA K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH niepesa Poaunoi,
rOpJIOCTH 3a CBOW Kpai, CBOIO PoiunHy, CBOIl S3bIK U
KYJbTYpY, IPOLUIOE U HACTOSIIIEE
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccum;

- [ICHHOCTHOE OTHOLIEHHUE K FOCYJapCTBEHHBIM

HOPM 3KOJIOTHYECKOTO TTOBEAEHHUS B OKPYKaIOLIEH
cpejie; MOHUMaHUEe HEOOXOIMMOCTH TPUMEHEHUS
JOCTYIKEHUH (PU3UKU U TEXHOJIOTUHN IS
PalMOHAIIBHOTO MTPUPOAOIIOIB30BAHUS



OK 07. ConericTBoBaTh
COXPAHEHHUIO OKpYKarolen
Cpelbl, pecypcocOepeReH IO,
PUMEHSTH 3HaHUS 00 N3MEHEHHUH
KJIMMATa, MPUHIIATIBI
OepeKIIMBOro MPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIHSIX

CUMBOJIaM, UICTOPUYECKOMY U IIPUPOJTHOMY HACIIEIUIO,
MaMsTHUKaM, TpaJauLusaM Hapo10B Poccun,
JoCcTUKeHUsM Poccuu B Hayke, HICKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

- uJeiiHas YOeXKIEHHOCTh, TOTOBHOCTD K CIIY’)KCHHIO
3ammure OTeuecTBa, OTBETCTBEHHOCTD 32 €T0 CyIb0Y;
OCBOCHHBIE 00YYAIOIIUMHUCS MEXKIIPEIMETHBIE
TIOHSATHSA U YHUBEPCAIbHBIC YU€OHBIE 1EUCTBUS
(perynaTuBHBIC, TO3HABATEIIbHBIC,
KOMMYHHKATUBHBIE);

- CIIOCOOHOCTD UX UCIIOJIb30BAHMSI B IO3HABATEIBHON
U COIIMAIbHOM MPAKTHKE, TOTOBHOCTH K
CaMOCTOATEJIbHOMY TUIAHUPOBAHUIO U
OCYIIECTBICHUIO yUeOHON AESITETbHOCTH,
OpraHMU3aIy Y4eOHOTO COTPYAHUUYECTBA C
MeJarornyecKuMu pabOTHUKAMH U CBEPCTHUKAMH, K
YYaCTHUIO B TOCTPOEHUU MHIUBUYAIbHON
00pa3oBaTeNnbHON TPACKTOPUH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHON U COLUAIIBHOU
NEeSATEIbHOCTH

B o0/1acTH 3K0JI0rH4€CKOIr0 BOCIIUTAHMSA

- cpOpPMUPOBAHHOCTH IKOJIOTHIECKON KYIbTYPHI,
TMOHWMAaHHUE BIUSHUS COMATEHO-D)KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIUATBHON
Cpelibl, 0OCO3HaHKE TTI00aJIbHOTO XapaKTepa
9KOJIOTUYECKHX MPOOIIeM;

- INIAHUPOBAHNE U OCYLIECTBIICHUE JACHCTBUN B
OKpY>KaloIlleH cpelie Ha OCHOBE 3HAHUS LIeJIeH
YCTOWUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HETPUATHUE IEUCTBUM, IPUHOCAILIUX BPE
OKpY>KarolleH cpere;

- chopmMHpoBaTH YMEHUSI IPUMEHSTD MOJIy4E€HHBIE
3HAHUSA U1 00BSACHEHUS YCIOBHM MPOTEKAHUS
(bu3nYeCKUX SIBICHUN B IPUPOJIE U JIJISl IPUHSATHUS
MIPAKTHUYECKUX PEIICHUI B IOBCEHEBHOM KU3HU IS
obecrnieueHns 6€30MacHOCTH MpU 00pallleHUH C
OBITOBBIMU IIPUOOpPAMU M TEXHUUYECKUMHU
yCTpOMCTBAMH, COXPaHEHHUSI 3710POBbsI U COOIIOICHUS
HOPM 3KOJIOTMYECKOTO MOBEICHUS B OKPYXKaroIen
cpefie; MOHUMaHue He0OX0AUMOCTH IPUMEHEHUS
JTOCTYIKEHUH (PU3UKU U TEXHOJIOTUHN ISt
paloOHaIbHOIO IPUPOIOIOIb30BaAHUS;
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IIK 4.1 OcymiecTBasTh
WHCTAJUISILUIO, HACTPOUKY U
00ciyKMBaHUE POrPaMMHOIO
oOecrnieyeHrs KOMIIbIOTEPHBIX
cucTeM

IIK 4.2 OcymiecTBasTh
U3MEPEHUS IKCIUTyaTallHOHHBIX
XapaKTePUCTUK POrPaMMHOTO
o0ecrnevyeHns KOMITbIOTEPHBIX
CHCTEM

- YMEHHUE MPOTHO3UPOBATH HEOIArONIPUATHBIC
9KOJIOTMUYECKUE NOCIEACTBUS IPEANPUHUMAEMBIX
JEHCTBUMN, TPEAOTBPALIATh UX;

- pacIIMpeHHe ONbITa ACSITEIbHOCTH SKOJIOIMUECKOMN
HaIpPaBJICHHOCTH Ha OCHOBE 3HAHUH 1O (PHU3UKE
3HaHuA:

OcCHOBHBIE METO/IbI U CpeACTBA HIPPEKTUBHOTO
aHaJIM3a (PYHKIMOHUPOBAHUS IPOIPAMMHOTO
obecreyeHusl.

OcHoBHBIE BUIBI pa0bOT Ha ATane conpoBoxacHus [10.

3HaHun:

OcHoBHbIE METOABI U cpeAcTBa YHPEKTUBHOTO
aHanm3a (pyHKIHMOHUPOBAHUS TIPOTPAMMHOTO
obecrieyeHus.

OcHOBHBIE MPUHIUITBEI KOHTPOJISI KOHPUTYypaAITUHU U
MOA/ICPKKH 1IeTTOCTHOCTU KoHpurypammu [10.

Ymenus:
[TonGupath 1 HacCTpauBaTh KOHMUTYPALTUIO

MporpaMmMHOIO o0OecIreyeHus KOMIIBIOTCPHBIX CUCTCM.

IIpoBOANTH HHCTAIUIALMIO IPOTPAMMHOIO
o0ecrneyeHHst KOMIBIOTEPHBIX CUCTEM.
ITpon3BoUTE HACTPOUKY OTIEIBHBIX KOMIIOHEHT

IporpaMMHOro obecreyeHust KOMIIBIOTCPHBIX CUCTCM.

Ymvmenus:

V3MepsTh ¥ aHAIM3UPOBATh SKCILTyaTAIIMOHHBIC
XapaKTEPUCTHKH Ka4eCTBA IPOTPAMMHOTO
obecreyeHus.
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2 CTpyKTYypa M coep:kaHue 0011e00pa30BaTeIbHON JUCITUNIMHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yueOGHol paboThl O0BeM B
yacax
O6beM 00pa3zoBaTEIBHON MTPOTPAMMBbI TUCHUTIITUHBI 144
1. OcHoBHOE cojiepKaHue 84
BT. 4..
TEOPEeTUYECKOE OOYICHHE 64
na6opaTopHBIE 3aHATHS 8
KOHTPOJIbHBIE PaOOTHI 12
2. IIpoeccronanbHO-OpPUEHTUPOBAHHOE COIEPKAHUE 54
BT. U..
TEOPETUICCKOE 00yUCHHE 20
NPAKTHYECKUE 3aHATHUS 16
1abopaTOpHBIE 3aHATUS 18
[IpomexxyTouHas arTectanus (IK3aMeH ) 6
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2.2. TemaTuyeckuii IJIaH U coiepKaHue TUCHUNINHBI «DU3NKAY

dopmMupyemblie
odmue u
HanmenoBanme Conep:xxanue yueOHOro MaTepuaJia, JJadopaTopHbie U NPAKTHYECKHE O6nem npodeccHoHAIbLHBI
pa3aesioB U TeM PadoThI, MHAMBUIYAJIbHBIN NPOEKT (eciu npedycmompenst) 9aCOB e
KOMIIeTEeHIH
"
1 2 3 4
BBenenne. Coaep:kaHue y4eOHOro MaTepuaJia: 2 OK 03
®usnka v MeToAbl | Ousnka — QyHIaMEHTaIbHAs HayKa O Mpupoje. EcTecTBeHHO-HAYyYHbBIH METO/] O3HAHMS, OK 05
HAYYHOIO IMO3HAHMA | er0 BO3MOXHOCTH M TPAHMIBI MPUMEHUMOCTH. OKCIEPUMEHT U TEOpUsl B MPOIECCE]
mo3HaHusi mnpupoAsl. MojenupoBanue (U3NUECKUX SIBICHUH U mpoieccoB. Poip
SKCIEPUMEHTa W TEOPUU B IMpoIecce TMO3HaHUs Mpupoasl. Dusmveckas BeIUYMHA.
@dusnyecknue 3aKOHbl. ['paHUIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB M TEOPHUH.
[Ipunuun coorserctBusd. [lonstne o ¢usnueckoit kaptuHe Mupa. IlorpemHocty
u3MepeHuil (U3NUECKUX BENUYHMH. 3JHaAueHue (u3uKu npu 0ceéoeHuu npogheccuii u
cneyuaibHocmeil CI10®,
Pa3nen 1. Mexannka 14(4/-)* OK 01
Tema 1.1 Cojep:xanue y4eGHOro MaTepHuasa: 4 OK 02
OcHOBBLI KHHEMATHKH | MeXaHHYeCcKOoe [IBMXKEHHME W €ro Buabl. MarepuanbHas Todka. OTHOCHTEIBHOCTE OK 04
MexaHudeckoro maBwxkeHusa. Cucrema otcuera. [Ipuniun otHocuTenbHOCTH [anmumest. OK 05
CnocoObl omucanus awkeHus. ITpaexkmopus. Ilyme. Ilepemewienue. PaBHOMEpHOE OK 06
npsAMoJInHENHOEe ABWKEeHHE. CKOpocTb. MTHOBEHHAss M CPEAHssE CKOPOCTH. Y CKOpEHUE. OK 07
[IpsiMonuHeiHOE NBH)KEHHE C TOCTOSIHHBIM YCKOpeHHEM. JIBMKeHue C MOCTOSIHHBIM IIK 4.2
YCKOpPEHHEM CBOOOJIHOTrO MajeHus. Pasnomepnoe 0suiicenue mouku no OKpyyichocmu,
yenosasa ckopocmp. lleHTpocTpemuTensHoe yckopeHue. Kunemamuka abconiomno
meepoozo mea.
Tema 1.2 Conep:kanue y4eOHOI0 MaTepuaJia: 4

OCHOBBI JTUHAMHKH

OcHoBHas 3agadya guHamMukd. Cmina. Macca. 3akonbpl Mexanukn Hrprorona. Cuibl B

* MpogheccuoHanbHO opueHMUPOBAHHbIE 31eMeHMbl COOEPHIAHUA 8biOeNEHbI KYPCUBOM

* B cKOBKaX YKA3GHO KOAUYECMBO YGCO8, 8bIOEEHHbIX HA PEAnU3ayuIo MPoheccuoHanbHO 0PUEHMUPOBAHHO20 COOePHaHUSA (meopemuyecKue

3aHAmMusA/nabopamopHsie pabomei)
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npupoae. Cuiia TSKECTU U CUjla BCEMHPHOTO TATOTEHHS. 3aKOH BCEMUPHOTO TATOTEHUS.
[lepBas kocmMuueckasi ckopocTh. [IBukeHue IuiaHeT U MaybiX Tesl COJHEYHON CHCTEMBI.
Bec.

Hesecomoctb. Cuisl ynipyroctu. CHJibl TpeHUsl.

Tema 1.3

3aKOHBI COXpaHEHHS B

MEXaHUKe

Conep:kaHue y4eOHOI0 MaTepuaJia:

Nmmynbse Tema. Ummynbe cuibl. 3aKOH COXpaHEHHUs HUMITYJIbCa. PEakTHMBHOE NIBHIKCHHE.
Mexanuueckaa paboma u mouwipocms. Kunemuueckasn snepeusn. Ilomenuuanvnasn
IHepeUusa. 3aKOH COXPAHEHUA MeXAHUuueckou IHepeuu. Pabora CHIIBI TSHKECTH M CHIIBI
ynpyroctu. KoncepBatuBHbie cuibl. [IpumeHenne 3akoHOB coxpaHeHus. Micronb3oBanue
3aKOHOB MEXAHUKH JJIs1 OOBSICHCHHS JBWIKEHWUS HEOCCHBIX TElI W JUIS Pa3BHTH
KOCMHYECKHX UCCIIEIOBAaHUM, TPAHUIIBI TPUMEHUMOCTH KJIACCHYECKOW MEXaHHKH.

Pewenue 3a0au ¢ npogheccuonanvbHoll HANPAEIEHHOCMbIO

2

Pasznen 2. MosekyasipHasi Gu3nka u TepMOAMHAMHKA

24 (10/2)

Tema 2.1
OcHOBBI
MOJIEKYJISIPHO
- KHHETHYeCKOoM
TeOpUuH

ConepxaHue y4eGHOr0 MaTepuaJa:

OCHOBHBIE MOJIOKEHHST MOJIEKYJISIPHO-KMHETHYECKOM Teopuu. Pa3zMephl 1 Macca MOJIEKYI
u aromoB. bpoyHoBckoe nBwxkeHue. Cuabl u IHEpUA  MEHCMOEKYIAPHO20
e3aumooeiicmeusn. CTpoeHHE Ta3000pa3HBIX, KUAKAX U TBEPAbIX Tell. VmeanbHbIN ras.
JaBnenue raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON TEOPUU Ta30B.
Temnepamypa u ee u3mepenue. TepMoauHaAmMUUecKas IIKajla TEMIIEPATYPHI.
AOCOmIOTHBIN HYIh TeMIiepatypbl. TemiiepaTtypa 3Be31. CKOPOCTH IBUKEHHSI MOJEKYN U
X M3MEpeHHe. YpaBHEHHE COCTOSIHHUS WIeallbHOTO rasa. M3ompoiecchl U ux rpaduku.
["a3oBbIe 3aKkOHBI. MOJsipHast ra3oBasi HOCTOSIHHAS

6

JlabopaTopHble 3aHATHSA:
JlabopaTtopHas pa6ora Nel. M3yuenne omaHOTO M3 M30MPOIIECCOB

Tema 2.2
OcHOBBI
TePMOAMHAMUKH

Conep:kanue y4eOHOI0 MaTepuaJia:

BuyTtpennsist sHeprust cucteMbl. BHyTpeHHsIs sHeprus uaeanbHoro raza. Pabora u temsora
Kak ¢GopMbl mepeaauu sHepruu. TernnoeMKocTh. YiaenbHas TerioeMKocTh. KonnyecTBo
TEIUIOTHL. Y paBHEHHUE TeruioBoro 6ananca. [lepsoeHayano TepMoanHaMuKH. AnrabaTHBIN
npouecc. Bropoe nHawano tepmomunHamuku. Ilpunyun oeiicmeus menno6oi mMauiunyl.
Tennoevie osucamenu. KII/[ mennosozo osuzamens. Xonoounvhvie mauwiunst. OXxpaHa
MPUPOJIBI

Tema 2.3
ArperatHbie

Conep:kaHue y4eOHOT0 MaTepuaJa:

Wcnapenne u koHjeHcanus. HacblleHHbII map M ero cBoiictBa. AbOconiwomuas u
OmMHOCUMENbHAA 611AXHCHOCHb 6030yXxa. [IprnOOPHI A1 ONpeeTIeHNs BIaXHOCTH BO3/IyXa.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
I1K 4.2
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COCTOSIHMSI BellecTBa
" (pazoBbIe
nepexo/bl

Touka pocel. Kunenue. 3aBUCMMOCTh TeMIEPATypbl KUIIEHUs OT naBieHus. Kpurnueckoe
COCTOSIHME BEIIeCTBAa. XapaKTEPUCTHKA XKUIAKOTO COCTOsSHMs BemiecTBa. [loBepXHOCTHBIM
CJIOM >KMJIKOCTH. DHEprusi MOBEPXHOCTHOrO cios. bmvxuuil nopsaok. Iloeepxnocmuoe
nHamaxycenue. Cmauueanue. fenenua Ha cpanuye HCUOKOCMU C MEEPOLIM MENOM.
Kanuwmapuele — gBnenus.  XapakTepUCTHKAa  TBEPAOrO  COCTOSHMS — BEIIECTBA.
Kpucmannuueckue u amopghuvie mena. Ynpyrue cBOMCTBa TBEpJbIX Tei. 3akoH ['yka.
Mexannueckue CBOMCTBAa TBepAbix Ten. Ilmactuueckass (ocrarouHas) aedopMarius.
Tennosoe pacwiupenue meepovix men u xncuokocmeil. Koirgppuuuenm nuneitnozo
pacuwupenun. Koygpdpuyuenm o6vémnozo pacuupenusn. Yuem pacuiupenus ¢ mexHuke.
Ilnasenenue. Yoenvnaa menaoma naaenenuna. Kpuctranuzauus. Ilpakmuueckoe
npumMeHeHue 6 NOBCEOHEBHOU MCU3HU (QuU3UUeCKUX 3HAHUI O CEOUCMEax 2a308,
HcuoKocmeil u meepovix meJ

Pewenue 3a0au ¢ npogheccuonanbHoii HanpPagIeHHOCMbI0 2
JlabopaTopHble 3aHATHS:
Jlabopamopuasa paooma Ne2 Onpeoenenue é1axcHocmu 6030yxa 2
KonTpoabnas padora Nel «MonekynspHas GU3nuKa 1 TEPMOJAUHAMHUKA 2
Pa3nen 3. DinekTpoauHaMuka 48 (12/12) OK 01
Tema 3.1 Conep:kanue y4e0HOro MaTepuajia: 6 OK 02
DNEKTPUYECKOE N0JIe | Drekmpuueckue 3apaobl. DIEMEHTAPHBIN DIEKTPUYECKUN 3apsa. 3aKoH coxpanenus OK 03
3apada. 3axkon Kynonma. Onextpuyeckas IOCTOSHHas.  OJIEKTPUYECKOE  IIOJIE. OK 04
HanpsixenHocTs 2nexkrpuyeckoro nois. [lpuanun cynepnosunuu nosnen. Ilpoeoonuku 6 OK 05
anekmpuyeckom none. Jlunekmpuku 6 3Inekmpuueckom noue. Ilonapuzayusn OK 06
ournekmpukoe. Pabora cun anekrpocratuueckoro mnond. [lotenuuan. Paznocmo HOKK 4017
nomenyuanos. Cea3b MmeHcoy HANPANHCEHHOCMbIO U  PA3ZHOCHbIO NOMEHUUAN08 K 4:2
INEeKMPU4ecKo2o noas. Dnexmpoemkocme. Eounuuyw INEeKMPOEMKOCHU.
Konoencamopul. Coedunenue Kounoencamopos 6 odamapero. IHuepeus 3apAaxceHHO20
KOHOeHncamopa. JHeprus dIeKTpudeckoro nois. Ilpumenenue konoencamopos
Pewenue 3a0au ¢ npogpeccuonanvnoii HanpasiIeHHOCMbIO 2
JlabopaTopHble 3aHATHSA:
Jlabopamopnas padoma Ne3. Onpedenienue 31eKMPUYECKOUl eMKOCMU KOHOEHCAMOopos 2
Tema 3.2 6

Conep:xaHue y4eOHOT0 MaTepuasa:
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3aKoHbI MOCTOSTHHOI'Q
TOKa

YcnoBus, HEOOXOAMMBIE JIJIS1 BOSHUKHOBEHHS U TIOJICPKAHMS AJIEKTpUYECKOro Toka. Cuia
TOKa U IUIOTHOCTh TOKa. 3axkon Oma 0151 yuacmia yenu. 3agucumocms 1eKmpuieckozo
COnpomueieHuUss Om mamepuanda, OJUHLL U NAOWAOU HONEPEUHO20 CeUeHUs
NPOBOOHUKA. 3A6UCUMOCHD IJIEKMPUYECKO20 CONPOMUGBICHUA NPOGOOHUKOE Om
memnepamypul. Temnepamyphotii Ko3Ihpuyuenm COnPOMuUBIeHUsL.
Ceepxnposooumocms. Paboma u mowynocmov nocmosaHHoz2o moka.
Tennogoe oeiicmeue moka. 3axkon /pcoyna—
Jenya. Inekmpoosusrxcywan cuna ucmouynuka moka. 3akon Oma 0na noanoi uenu.
Inekmpuueckue yenu. Ilapannenvrnoe u nocneoosamenbHoe coeOuHeHue NPOBOOHUKOE.
3akonvt Kupxzogpa ona yzna. Coedunenue ucmouHUKO8 INEKMPUUECKOU IHEPIUU 6
oamapen.

Pewenue 3a0au c npogheccuonanvbHoil HAnPaeIEeHHOCMbIO

JlaGopaTopHble 3aHATHS:

Jlabopamopuasa pavoma Ne4 Onpeodenenue mepmuueckozo Koygpguyuenma
CONPOMuUBIEHUA MeOU.

Jlabopamopuasa paooma Ne5 Hzmepenue 3/]C u enympennezo conpomuenenus
UCMOYHUKA MOKA.

Jlabopamopnaa paboma Neb6 H3yuenue 3aKk0n06 nocie006amenbHo20 U NAPAIIENbHOZ0
COeOUHEeHUN NPOBOOHUKOE.

Jlabopamopnas pavoma Ne7 Hccnedosanue 3aucumocmu MOuHOCMU J1AMAbL
HAKAUBAHUA OM HANPAICEHUA HA €€ 3adNCUMAX.

KonTposbHnas padora

Ne2 «Onextpuueckoe noje. 3aKkOHbl TOCTOSIHHOTO TOKay

Tema 3.3 Conep:xanue yueOHOro MaTepuaJia:
DJIeKTpuYecKuii DNEeKTPUYECKUI TOK B METAJUIAX, B AJIEKTPOJINTAX, Ta3ax, B BaKyyme. nekmpoau3. 3aKou
TOK BPA3JIMYHBIX | 21exkmponuza Papadea. Inekmpoxumuyeckuii Ikeusanenm. Buowvl 2azoevix pazpaoos.
cpenax TepmonnektponHast smuccus. Ilmasma. Jnekmpuueckuit mox 6 nOAYRPOGOOHUKAX.
CoOcTBeHHass ®W  mpuUMecHas  mpoBogumMocTH. P-n mepexon.  Ilpumenenue
noaynpoeoonukos. Iloaynpoeoonukossie npudopul
Tema 3.4 Conep:xanue yueOHOro MaTepuaJia:

MaruuTtHoe 1moJje

BekTop MHIyknpMM MarHuTHOrO mnoiid. HampspkeHHOCTh MarHuTHOro mnons. JlelcrtBue
MAarHuTHOTO TOJII Ha MPSMOJIMHEMHBIA MPOBOJHHMK C TOKOM. B3ammoneicTBHE TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MarautHeli mOTOK. PabGota mo
MIEPEMEIICHUIO ITPOBOJIHUKA C TOKOM B MarHUTHOM IoJie. JIeiicTBHe MarHUTHOTrO IOJIs Ha

nBwxkymuiicss 3apsia. Cuna Jlopenua. Ilpumenenue cunvt Jlopenya. OnpeneneHue
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yaenbHoro 3apsifa. Macnummusle ceoiicmea eeujecmea. Maznumnaa npoHuyaemocme.
ConHeyHasi akTUBHOCTD U €€ BIMSAHME Ha 3eMiIt0. MarHuTHbie OypH

Pewenue 3a0au c npogheccuonanvHoil HanpaeIeHHOCMbIO 2
Tema 3.5 Conep:xanue yueOHOro MmaTepuaJia: 4
DJIeKTPOMATrHUT Aenenue rnekmpomaznumnou undykyuu. IlpaBuno Jlenma. 3akoH 3J€KTPOMarHUTHOM
HAsiMHAYKIMS UHIOYKUUU. Buxpesoe nekmpuueckoe none. DJIC UHIYKUMU B  JIBHXKYIIUXCS
poBoAHUKaAX. Aenenue camoundykyuu. HHOyKmugeHocms. IHepua MaZHUMHOZ20
nonsa moka.
B3anMoCBsI3b 2NIEKTPUYECKIX U MATHUTHBIX MOJIeH. DIEKTPOMarHUuTHOE T0JIe
Pewenue 3a0au c npogheccuonanvbHoil HAnPaeIEeHHOCMbIO 2
JlaGopaTopHble 3aHATHS:
Jlabopamopuaa paboma Ne8 H3yuenue agnenusn 3.1eKmpomMazHumnoil UHOyKyuu 2
KonTtpouabnas padora Ne3 «MarauutHoe nose. DIeKTpOMarHUTHAsE HHIYKLIHAS 2
Paznen 4. Konebanust ¥ BOJIHBI 16 (4/2)
Tema 4.1 Coaep:xkaHue y4yeOHOro MmaTepuaJia: 4 OK 01
Mexannuyeckue KonebarenbHoe nBmxenue. [apmonnueckue kosneOanus. CBOOOAHBIE MEXaHMUECKHE OK 02
KOJIeOaAHHUSA U koneOanus. IlpeBpamienne »sHepruum mnpu KosnebaTelbHOM JBHKeHUH. CBOOOIHBIE OK 04
BOJIHBI 3aTyxarolue MexaHudeckue KosiebaHus. Maremarnueckuid MasTHUK. [lpyXMHHBIN OK 05
MasTHHK. BBIHYK/IEHHbIE MEXaHUYeCKue Kojebanus. Pe3onanc. OK 06
[lonepeunble W TPOJOTBHBIE BOJIHBI. XapaKTEPUCTUKUA BOJHBIL. 3BYKOBBIE BOJHBI. OK 07
VYbTpa3ByK U €ro NpuMeHEHHe IIK 4.1
Tema 4.2 Conep:xanue yueOHOro MaTepuaJia: 6 K 4.2
OaektpoMaruuTH | CBOOOJHBIE 3JIEKTpOMarHuTHeEe KosiebaHus. [IpeBpaiieHue sHepruu B KoseOaTeabHOM
bIeKOJIe0aAHNUS U koHType. ®opmyna TomcoHa. 3aryxaroniue 3JIeKTpOMarHUTHBIE KoJjiebaHus. ['eHeparop
BOJIHBI HE3aTyXaromux OJICKTPOMArHuTHBIX KOJIeOaHUIA. BI)IHY)KJIGHHBIC SJICKTPHYCCKUEC

koneOanusi. Ilepemennviii mok. I'enepamop nepemennoco moka. Emkocmuoe u
UHOYKMUGHOE CONPOMUBICHUA NEPEMEHHO20 MOKA. AKmuenoe conpomueienue. 3aKoH
Oma Ona 3I1eKmpuueckoil uenu nepemennozo mokxa. Paboma u mounocmo
nepemenno2o moka. Pezonanc 6 nexmpuueckou uyenu. Tpancgpopmamoper. Toku
evicoxkoit uacmomul. Ilonyuenue, nepedaua u pacnpeodenenue 3INeKmpoIHEPIUL.
DONEeKTpOMarHUTHOE TOJi€ Kak OCOOBId BHJI MaTepHH. OJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa SJEKTPOMArHUTHBIX BOJH. BmubOpatop I'epma. OTKpbITBHIA KOneOaTeTbHBIN
koHTyp. MWM3oOperenue pamuo A.C. IlomoBeim. Ilonsartue o pamuocBszu. Ilpunyun
paouoceaszu. IIpumenenue 31eKmMpoMazHUMHBIX 60IH
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Pewenue 3a0au c npogheccuonanvbHoil HAnPaeIeHHOCMbIO

JlabGopaTropHble 3aHATHSA:

Jlabopamopnas pavoma Ne9 H3zyuenue pabomul mpancghopmamopa 2
KoutpoabHnas padora Ne 4 «Konebanus 1 BOJHBI 2
Pa3znen 5. OnTuka 20 (4/2)
Tema 5.1 Conep:xaHue yueOHOIro MaTepHaJia: 2 OK 01
IIpupona cBera Toueunslil uctounuk csera. Ckopocms pacnpocmpanenus ceema. 3aKOHbl OMPANCEHUSA OK 02
u npenomnenusn ceema. ConHeunble u yHHble 3aT™MeHud. [Ipunuun I'toitrenca. Ioanoe OK 04
ompaxncenue. Jlunsel. [loctpoenue uzoOpaxenus B nuH3aX. Dopmyna TOHKOW JIHMH3BL OK 05
VYBenuuenue nuH3bl. ['11a3 kak onrudeckas cucreMa. Onmuueckue npudopsl. TenecKomnsl. K 4.1
Cuna ceema. Oceewénnocms. 3aKOHbL 0CECU{CHHOCIIU I1K 4.2
Pewenue 3a0au ¢ npogheccuonanvbHoil HAnPaeIeHHOCMbIO 2
JlaGopaTopHble 3aHATHS:
Jlabopamopnas pavoma Nel() Onpeoenenue nokazamensn npenomieHus cmeKia 2
Tema 5.2 Conep:xanue yueOHOro MaTepuaJia: 2
BoanoBble cBoiicTBa | MHTepdepennus cBeta. KorepeHTHOCTh cBeTOBbIX Jyuedl. MHTepdepeHIns B TOHKUX
cBeTa mwieHkax. Konbua Hbtotona. HMcnonb3oBanue uHTepdepeHIMM B HayKe U TEXHHKE.
Hudpakmus cBera. Qudpaknus Ha menu B MmapamuienbHbIX Jydax. [udpakimuonnas
pemerka. Ilomspusanmsa nomnepeunslx  BonH. [lomsgpusanmss  cBera.  J[BolHOe
nyuenpenomiienne. [lomsspounsl. Jlucnepcus cBera. Buabl n3nydenuili. Bungbl ciekTpos.
Cnextpsl ucnyckanus. Crnextpsl noriomieHus. CrekTpanbHbiil aHanu3. CreKTpaibHbIe
KJaccel  3Be3l.  YibTpaduoseroBoe  uznydeHue. Hughpaxpacnoe  usnyuenue.
PentrenoBckue nyun. Ux npupoja u corictsa. [llkana 3neKTpoMarHMTHBIX U3Ty4YEeHHI
JlabGopaTropHble 3aHATHA:
JlaboparopHas pabota Nell OnpenesneHue JUIUMHBI CBETOBOM BOJHBI C TOMOIIIBIO 2
TUGPaKIIMOHHON PEeTKH.
JlaGopatopHas pabota Nel2 HabmroaeHue CIUIONIHOTO U JIMHEHYATOrO CIIEKTPOB 2
Kontpoabsnast padora Ne 5 «Ontuka» 2
Tema 5.3 Conep:xanue y4eOHOIr0o MaTepuaJia:
CnennajbHas Teopus | J[BIkeHHE CO CKOPOCTBIO cBeTa. [locTynaTel TEOPUH OTHOCUTEIHHOCTH U CICICTBHS W3 2
OTHOCHUTEJIBHOCTH | HUX./IHBapHaHTHOCTH MOAYJISl CKOPOCTH CBETa B BakyyMme. DHeprus nokosi. CBs3b Macchl U
SHEPTUH CBOOOIHON YaCTHUIIbI. DJIIEMEHTBI PEIATUBUCTCKON JUHAMUKH
Paznen 6. KBanToBasi pusuka 8 (2/-)
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Tema 6.1 Coaep:xxaHnue yueOHOT0 MaTepuaJia: OK 01
KBanToBast onTuka | Kpanroas runore3a Ilnanka. TemnoBoe u3nydenue. KopmycKylaspHO-BOJIHOBOl OK 02
nyanusM. otonsl. ['unoresa ne bpoiist 0 BoaHOBBIX cBOMcTBaxX yacTull. COOTHOIIEHNE OK 04
HeonpeneneHHocteir ['eiizenOepra. JlaBneHue cBeTa. XUMHUYECKOE [EHCTBHE CBeETA. OK 05
Onwitel I1.H. Jle6enesa u H.W. Basunosa. @omorgpgpexm. Ypasuenue Jitnwmeiina ons OK 07
domorppexma.  Buewnuit  pomornekmpuueckuit  Ippexkm.  Buympennuii K 4.2
domorpgpexm. Tunwvt homornemenmos. Illpumenenue homorpghexma
Tema 6.2 Conep:kanue y4eOHOT0 MaTepuaJia:
Pu3uKa aTomMa H Pa3zBuTne B3rnsi0B Ha CTpoeHHME BemecTBa. MoJEnu CTPOEHHsT aTOMHOIO — sjpa.
ATOMHOI'0 siipa 3aKOHOMEPHOCTH B ATOMHBIX CIEKTpax Bojgopoia. SmepHast mozeiab aroma. OIBITHI
3. Pesepdopna. Monens atoma Bogopona mo H. bopy. KsantoBeie moctynarel bopa.
Jlazepol. PanoakTUBHOCTb. 3aKOH paJMOaKTUBHOIO pacrnajaa. PannoakTuBHbIE
npeBpamieHus. CriocoObl HAOMIOACHUS W PETHCTPAMH 3apsSHKCHHBIX YacTUIl. DQPQeKT
BasunoBa — YepenkoBa. CtpoeHne aTtoMHOro sijapa. /ledexkr maccel, SHEprusi CBSi3U U
YCTOMYMBOCTh  aTOMHBIX  sfep. JSlaepHele  peakuuu.  SlnepHas — 3HepreTuka.
OHepreTM4eckuil  BBIXOJX  SIAEPHBIX peakuuid. VcKkyccTBEeHHas paguOaKTHUBHOCTB.
Henenne Ttspkenbix saep. LlemHas saepHas peakius. YirpasisieMas I€NHas peakiius.
Anepubiii peakrop. TepmosiaepHbIi cuHTE3. DHEprus 3Be34. llonydyeHne painoakTUBHBIX
M30TONOB M UX MNpPHUMEHEHHE. buosiornueckoe NEHCTBUE PAJUOAKTUBHBIX H3ITYYCHHM.
DneMeHTapHbIe YaCTULIbI
KontpoabHast padora Ne 6 «KBantoBas gpusuka»
Pa3nen 7. Ctpoenune Beenennoii
Tema 7.1 Conep:xxaHue yueOHOT0 MaTepuaJia: OK 01
Crpoenne Conneunor | ConHeuHas cuctema. [[1aHeThl, UX BUAMMOE JABMKEHUE. Maible Tesla COTHEYHOM OK 02
CHUCTEMBI cucreMbl. Cucrema 3emnsi—JIyna. Connue. ConHedHast akTUBHOCTb. VICTOUHMK SHEPTrUH OK 03
ConHua u 3B€31 OK 04
Tema 7.2 Conep:xanue yueOHOT0 MaTepuaJia: OK 05
OBomonus BeeneHHol | 3Bé31b1, MX OCHOBHbIE XapakTepuCTHKU. COBPEMEHHBIE NPEICTABIEHHS O IPOUCXOKICHUH OK 06
1 3BoJroIMK CoJtHIIA ¥ 3BE3]T. DTanbl )KU3HM 3BE31. Mieunslil [IyTe — Hama ["anakTuka. OK 07

Tunel ranaktuk. Paguoranaktuku u kBasapsl. Beenennas. Pacmmpenue Beenennoil. 3akoH
Xab606ma. Teopust bonbioro B3peiBa. MacmtabHast cTpykrypa Beenennoil. MeraranakTuka

JlaGopaTopHble padoThI:

JlabopaTtopnast pabora Nol3. 3yuenue kapThl 3Be3JHOTO HEOa

IIpomexyTouHas aTrecTanms:
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KOHCYJIbTaI[U! 6
DK3aMeH 6
Bcero: 144

Mo Kaxcdoli meme onucsieaemcs cooepraHue y4ebHo20 Mamepuana (8 OUOAKMUYECKUX eOUHUUAX), HAUMEeHOB8AHUSA He0bX00UMbIX 1a60PAMOPHbLIX, MPAKMUYECKUX U UHbIX 3aHAMUU.

Obvem Yacos onpedendemcs o Kaxcool nosuyuu cmonbuya 3.
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3 YcaoBusi peaju3anyuu NporpaMmmbl 001eo00pa3oBaTeJbHO I CHUILTHHbI

3.1. TpeOoBaHusA K MUHMMAJIbHOMY MATEPHATbHO-TEXHUYECKOMY
00eCIICYCHUIO.

Peanu3amus nmporpaMMbl TUCIUIUTMHBI TpeOyeT HaIM4us yaeOHOTro KabuHeTa
bu3uKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

[Hudporas nadboparopus Mo GU3NKe ISl YUUTEIIS,

[Mudposas nabopatopus o Gpusnke s yYCHUKA,

Becbl TexHMUeCcKHe ¢ pa3HOBECAMHU,

KommutekT m1st 1a6opaTopHOTO MPaKTUKyMa 110 OTITHKE,

KommutekT qy1st 1abopaTopHOTO MPaKTUKyMa 0 MEXaHUKE,

KoMmnekr s 1ab0paTOpHOTO MNPAKTUKyMa MO MOJIEKYJSIPHON (QU3MKE H
TEPMOIMHAMHUKHU;

7. Kowmmuexkt mns 71a00paTOpHOTO TPAaKTHKyMa IO  DJIEKTPUYECTBY  (C
TEHEPATOPOM);

8. KommiexT mis n3ydeHus: BO30OHOBISIEMBIX UCTOUYHHUKOB SHEPTUU (COJHEYHOMH,
BETPOBOM SHEPTHH, OMO-, MEXaHUYECKON U TEPMODJICKTPUUECKONIHEPTETUKH );

9. AwmmepmeTp 1a00paTOPHBIIA;

10. BoabT™eTp 1ab0paTOPHBI;

11. Komopumertp ¢ HaOOPOM KAIIOPUMETPUUECKUX TET,

12. TepmomeTp 1abOpaTOPHHBIIL;

13. KommiekT misi u3y4eHus: OCHOB MEXaHUKH, THEBMATUKU U BO300HOBIISIEMBIX
HNCTOYHUKOB DHEPTHH,

14. Bapomerp-anepoun;

15. biiok nuTaHus peryiaupyeMslii;

16. Beb-xamepa Ha TOJABMKHOM IITATHUBE;

17. Bwupaeokamepa 1151 pabOTHI C ONITUYECKUMHE TPUOOPAMHU;

18. T'enepartop 3ByKOBOIi;

19. Turpomertp (ricuxpomerp);

20. I'py3 HaOopHBIH;

21. ]JluHamMOMETp AEMOHCTPAIMOHHBIN;

22. KOMIUIEKT MOCYbI JEMOHCTPAIIMOHHOMN ¢ IPUHAIC)KHOCTSIMU;

23. MaHoMeTp KUJIKOCTHON 1eMOHCTPAIIMOHHBI;

24. MeTp NeMOHCTPAITMOHHBIH;

25. MUKpPOCKON I1€MOHCTPAIIMOHHBIH;

26. Hacoc BakyymHbIit KOMOBCKOTO;
27. CTOIHK IIOOBEMHBIN;

28. llltaTtuB AeMOHCTPALIMOHHBINA HU3UYECKUH;
29. DIIeKTPOIUIUTKA;

ok wdE
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30. HaOop neMOHCTpaIlMOHHBIN 0 MEXaHUYECKUM SIBICHUSIM;

31. HaGop 1eMOHCTpallMOHHBIN MO JUHAMHUKE BPaIlaTeIbHOTO JIBUKEHUS,
32. Habop 1eMOHCTpaIlMOHHBIN M0 MEXaHUUYECKUM KOJIeOaHUSIM;

33. HaGop 1eMOHCTpallMOHHBIM BOJHOBBIX SIBJICHUIA;

34. Benepko Apxumena,

35. MasgTHuk MakcBena;

36. HaGop ten paBHOro 00beMa;

37. Habop Ten paBHOI Macchl;

38. Ilpubop s AeMOHCTpaIy aTMOC(EPHOTO TaBICHUS;

39. Ilpu3ma, HAKJIOHSIOIIASICS C OTBECOM;

40. Ppluar 1eMOHCTPAIIMOHHBIH;

41. Cocynbl cooOIIaromuecs;

42. CrakaH OTJIUBHOM JIEMOHCTPAIIMOHHBIN;

43. Tpy6ka HeroTOHa;

44. ap Ilackans;

45. Habop neMOHCTpaIMOHHBIN 110 MOJICKYJIIPHON (DU3UKE M TEIIOBBIM SIBJICHUSIM;
46. HaOop neMOHCTpAIMOHHBIN TTO Ta30BBIM 3aKOHAM;

47. Habop KanuuisipoB;

48. TpyOka mist JEeMOHCTPAIIUU KOHBEKIIMH B )KHUIKOCTH;

49. TlunuHAPHI CBUHIIOBBIE CO CTPYTOM;

50. Ilap ¢ kombHOM;

51. BBICOKOBOJBTHBIN UCTOYHUK;

52. Tenepatop Ban-ne-I'paada;

53. Jlozumerp;

54. KamepToHbI Ha PE30HAHCHBIX SAIIUKAX;

55. Komrmuiekt mnpubOpoB H MNPUHAMJICKHOCTEH IJi1 JEMOHCTpAllMM CBOMWCTB
AIIEKTPOMArHUTHHIX BOJIH,

56. Kommuiexkt mpuOOpoB i H3y4YEHUs MPUHLUIOB  paguolpueMa U
paguonepeaayn;

57. KoMIUIeKT MpoBOJIOB;

58. Maruur nyroo0pa3HblIii;

59. Marsaur noysiocoBoi 1€MOHCTPALIMOHHBIN;

60. Maimna 3neKTpoopHasi;

61. MasTHUK IEKTPOCTATUUECKUA;
62. HaOop no u3y4eHH0 MarHuTHOTO MOJIsl 3eMJIH;

63. HaOop n1eMOHCTpaIlMOHHBIN IO MATHUTHOMY TTOJTFO KOJIBIIEBBIX TOKOB;
64. Habop neMOHCTpAIMOHHBIH M0 MOTYIPOBOAHHUKAM;

65. HaOop 1eMOHCTpallMOHHBIN 110 TOCTOSTHHOMY TOKY;

66. HaOGop neMOHCTpallMOHHBIH TO JJIEKTPUYECKOMY TOKY B
BaKyyMe;

67. Habop 1eMOHCTpaIIMOHHBIN MO JIEKTPOIUHAMUKE;

68. Habop nns neMOHCTpaluu MarHUTHBIX TOJIEH;

69. HabGop nns neMOHCTpaluu 3IEKTPUUECKHUX MOJeH;
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70.

Tpanchopmarop yueOHBbIH;

71. Tlamouka CTEKISHHAS;

72. Tlanouka >00HUTOBAS;

73. Tlpubop Jlenma;

74. Crpesnku MarHMUTHbBIC Ha IITAaTUBAX;

75. CyitaH 3IeKTpOCTaTUYECKHI;

76. llltaTBBI U30TUPYIOLIHE;

77. DAeKTpOMarHuT pa3z0oOpPHHBIL;

78. Habop neMOHCTpaIMOHHBIHN 110 TEOMETPUIECKOM ONTHKE;
79. Habop neMOHCTpaImOHHBIH 1O BOJHOBOM ONTHKE;

80. CrekTpocKoI ABYXTPYOHBI;

81. Habop criekTpaibHBIX TPYOOK C HCTOUHUKOM IMUTAHUS;
82. VYcranoska misa uzydeHus Gotodpdexra;

83. Habop nemoHcTparmonHslil mo nocrostaHoM [lnanka;

84. Komruiekr HarISIHBIX nmocoounu TS MMOCTOSTHHOT'O
UCIIOJIb30BaHUS;

85. KomruiekT nopTpeToB /it opopMIIeHUS KaOUHETA;

86. KoMIUIeKT 1eMOHCTPAIMOHHBIX YIECOHBIX TAOHII.

3.2. MupopmanuonHoe obecrieyeHne 00y4eHust

OCHOBHBIC MCTOYHUKH:

1. Msaxkumes, I'. f., byxoBues, b. b., Corckuii, H. H. / ITox pexn. IlapdenTseBoii
H. A. ®uzuka. Yuebnuk ans 10 k. — M.: U3natensctBo «IIpocBenienuey, 2019.
—416¢.
2. Mskumes, I'. ., byxoBues, b. b., Hapyrun, B.M. / Ilox pen. [lapdenTbeBoii
H. A. ®uzuka. YueOnuk 1 11 ki, — M.: U3patensctBo «IIpocBemenney, 2019.
—399c.

JIOHOJ'IHI/ITGJII)HI)IC UCTOYHUKMU.

3. Jmutpuena, B. ®. ®usuka qis npodeccuii U crnenuaibHOCTEH TEXHUUECKOTO
npoduiia: yueOHUK aj1si 00pa30BaTENbHBIX YUPEKIACHUN HAYaIbHOTO U CPETHETO
npodeccuonanbHoro oopazoBanus / B. ®@. JImutpuena. — 2-e¢ usf., crep. — M.:
N3parensckuii neHTp «Axagemusi», 2019. - 448 c.

4. JImutpuea B.M. ®usuka aisa npodeccuit U CnenuagibHOCTeH TEXHUYECKOTO
U ecTecTBeHHO-HayuHOro npoduis: Koutponsusie marepuansl./ B.®.JImutpuena
— M.: U3narenbckuid neHTp «Akagemusi», 2019.-112¢

5. ®wusuka 10 xmacc. YueOnuk. bazoBblil u yriyOnenssiii ypoBHu. Ilypsimesa
H.C, Bawxeeckas H.E, Ucae JI.A; noa penakuueir IlypsimeBoii H.C.
1.1.3.5.1.9.1; 2022r.

6. ®wusuka 11 xnacc. YueOuuk. ba3oBeiii u yrimyonennbiii ypoBau. [lypsimesa
H.C, Baxeesckas H.E, Ucaes J{.A, Yapyrun B./l.;non penakuumeii IlypeieBoit

26



H.C.1.1.3.5.1.9.2; 2022r.

7. ®wmsuka 10 xmacc. YueOnuk. bazoBeiii m yriyOiieHHBIA ypoBHHU. ['pauen
A.B.IToroxeB B.A., Caneuxuii A.M., bokos I1.}0.1.1.3.5.1.5.1; 2022r

8. @wusuka 11 kmacc. YueOnuk. ba3oBelii u yriyOJieHHBIH ypoBHH. . ['paueB
A.B.IloroxeB B.A., Canenxuit A.M., boxos IL.L}O 1.1.3.5.1.5.2; 2022r

9. ®wusuka 10 knacc. YueOnuk. ba3zoBbiii u yriyoneHHbsl ypoBau. B 29.Yactsl,
I'enpnenmreiin  JI.O., bymaroBa A.A.Kopumiee W.H., Komkuna A.B.,
1.1.3.5.1.3.1; 2022r

10. ®wuzuka 10 knacc. YueOHuk. bazoBbiit u yriy0neHHsiit ypouu. B 24. Yacth
2. T'enpmenmreitn JI.O., bymaroBa A.A.Kopawises WM.H., Komknaa A.B.,
1.1.3.5.1.3.2; 2022r.

11. ®usuka 10 kinacc. YueOnuk. bazosslii ypoBenb. Kacssinos B.A., 1.1.3.5.1.6.2;
2022r.

12. ®usuka 11 kinacc. YueOnuk. bazossiit ypoBenb. Kacssinos B.A., 1.1.3.5.1.6.1;
2022r

Ilepeuenbr UHTEpHET-pECypCoOB:
1 UudopManinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B 00pa3oBaHuu // cucTeMa
benepabHBIX 00pa30BaTENBHBIX TOPTATIOB [ DIEKTPOHHBIN pecypc]-pekum
nocryma http://www.ict.edu.ru
2. Enunas xostexius iudpoBeiXx 00pa3oBaTeNbHBIX PECYpCoB. — Pexxum
noctyna: http://school-collection.edu.ru/catalog/pupil/?subject=30 (nata
oOpamenust: 29.08.2022);
3. KM-mikona. — Pexxum moctyma: http://www.km-school.ru/(nata oOparieHwust:
29.08.2022);
4. Otkpeitas pusuka. — Pexxum moctyna: http://www.physics.ru/courses/
op25part2/design/index.htm (mara oOparmenus: 29.08.2022);
5. Inaropma SAKnace — Pexxum nocryna: http://www. yaklass.ru /(nata
obpamenus: 29.08.2022);
6. Poccwuiickas aiekTpoHHas 1mkona — Pexxum nocryma: http://www.resh.edu.ru/
(mara obpamienus: 29.08.2022);
7. Oduzuka.ru.  — Pexum noctyma:  http://'www.fizika.ru (marta

oOpamenus: 29.08.2022);

8. ®UITU (BIIP 11 xiacc) — Pexxum mpoctyna: http://www.fipi.ru /(mata
obpamenus: 29.08.2022);
9. DnexTpoHHBIN yueOHUK — PexxuMm moctyna: http:// www.physbook.ru/(nata
oOpaienust: 29.08.2022).
10. IMoxgroroBka k EI'D  http://www.college.ru/fizika
11. Hay4uno — momymsipHBIN (pU3NKO-MaTeMaTHYeCKui xypHan «KBaHT»
http://www.kvant.mccme.ru

12. EcTtecTBEHHO-HAY4YHBIH )KypHa 111 Monoaexu «IlyTe kK Hayke»
27


http://www.ict.edu.ru/
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.km-school.ru/(дата
http://www.physics.ru/courses/
http://www/
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http://www.fizika.ru/
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http://www.college.ru/fizika
http://www.kvant.mccme.ru/

http://www.yos.ru/natural-sciences/ntmi
13.Y4ebno-meTomnueckas razera «@usukay: https//fiz.1september.ru
14. HoGeneBckue naypeaTsl o pusuke: Www.n-t.ru/nl/fz

15. O6pazoBatenbhble pecypchl HTepHeTa — Dusnka:
www.alleng.ru/edu/phys.ht

DJIeKTPOHHO-0U0JINOTEYHAS CHCTEMA:

JlocTyIt aBTOpU3HPOBAHHBIX MOJIb30BaTenei uepes Murepuer

«3BC IPRbooksy», OO0 «Aii [Tu 3p Meana»

OBbC «OnexrponHas oubauoreka TexHuueckoro Byza», OO0 «llomurexpecype»
9bC «JIansy, OO0 «M3marenscTBO JIaHb)

«39BC elibrary», OO0 «PYHOb»

DBC «FOPAUT»

3BC «Book.ru»

4 KOHTPOJIb U OII€eHKA Pe3YJbTATOB 0CBOEHHS TN CHUTLITHHBI
4.1. KOHTpPOJIb M OLIEHKA
KoHuTposib M oOmeHka pacKphIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUSA U
npuoOpeTeHHbIe OOYYaIOIIMMHUCS YMEHHUS, HaNpaBJIeHHbIE Ha (HOPMHUPOBAHUE
o0mux " mnpodecCHoHANBHBIX KOMIIETCHIIMH. KoMmeTeHIun MOMKHBI OBITh
COOTHECEHBI C IPEIMETHBIMH PE3YJIbTaTAMH.

Tun oueHoOYHBIX
MepONnpHUATHH

Koa u nanmenoBanue Pasznena/Tema

(opMupyeMBbIX KOMIIETEHIIM I

OK 01. Beibupats crioco6s! pemienns | Pazgen 1. Temsr 1.1., 1.2, 1.3

3a/1a4 PO eCCHOHATBLHOM Pazgen 2. Temnr 2.1., 2.2., 2.3. T YCTHBIM OTpoc,

JIESTETbHOCTH TIPUMEHUTETLHOK Pasnen 3. Temwr 3.1.,3.2,,3.3., |~ (bponTanHEIHONPOC;
Pa3IMYHBIM KOHTEKCTaM 34.,3.5. - OHCHKA KOHTPOJILHBIX
Pasnen 4. Tems1 4.1., 4.2, pabor;
Paspmen 5. Temsr 5.1.,5.2.,5.3. | - wHaOmogeHue 3a XOI0M
Pazgen 6. Temnr 6.1., 6.2. BBITIOJTHEHU S

Paszgen 7. Temsr 7.1., 7.2. 71a00paTOpHBIX padoT;
Pazpgen 1. Temer 1.1., 1.2, 1.3 - OICHKA BBIMOTHEHHS
Pazgen 2. Temnr 2.1., 2.2., 2.3. TaBOPATOPHBIX PABOT;
Pazgen 3. Temnr 3.1., 3.2., 3.3,
3.4., 3.5.

Pazgen 4. Temn1 4.1., 4.2.

OK 02. Ucnons3oBaTh
COBpEMEHHBIE CPEJICTBA MTOKCKA,
aHaJlM3a U UHTEPIIpETaIU
nHpopmanuu, TUHGOPMaIIMOHHbBIE
TEXHOJIOTUH JIJISl BBITIOJIHEHUS 33124

- OlEHKA MPAaKTHYECKUX
pabot permeHust

y Pasnen 5. Temst 5.1.,5.2.,5.3. | KQ9ICCTBCHHBIX,
poeCCUOHATBHON EATETLHOCTH Paszen 6. Tems 6.1, 6.2, PACUCTHBIX,
Pasnen 7. Tems1 7.1., 7.2. MpO(ECCHOHANBHO
OK 03. IlnmanupoBats u Paspgen 1. Temsr 1.1.,1.2, 1.3 OPUCHTUPOBAHHBIX
pealn30BBIBATH COOCTBEHHOE Pasnen 2. Temsr 2.1.,2.2.,2.3. | 3ana4);
npodeccronanbHoe n nuHoctHoe | Pasmen 3. Temsr 3.1.,3.2.,3.3., | - omLeHKa TECTOBBIX
pa3BuTHE, 34, 3.5. 3aJIaHUi;

Pazgen 7. Temnr 7.1., 7.2.

MPEIIPUHUMATEITHCKYIO
JeSITeTbHOCTD B
npodeccuoHanbHOU chepe,

- HaOJIIOJEHME 34 XOI0M
BBITIOJIHEHUS
WHIMBUTyaJIbHBIX
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UCIIOJIb30BaTh 3HAHUS 110
(MHAHCOBOW TPAaMOTHOCTH B
Pa3IMYHbBIX KU3HEHHBIX
CHUTYaIUSIX

OK 04. DddexTuBHO Pazgen 1. Temsr 1.1., 1.2, 1.3

B3aUMOJIECTBOBATH U paboTaThB Paspen 2. Temsr1 2.1.,2.2.,2.3.

KOJUIEKTUBE M KOMAHJIE Paznen 3. Temsr 3.1., 3.2., 3.3,,
3.4.,3.5.
Paznen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 05. OcyuiecTBisATh yCTHYIO U Paznen 1. Temsr 1.1., 1.2, 1.3

MUCbMEHHYIO KOMMYHHUKAIHIO Ha Pasnen 2. Tems1 2.1.,2.2.,2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.,

TroCydapCTBEHHOM S3bIKEC

Poccuiickoit denepauu ¢ yuerom 34, 3.5.
0COOEHHOCTEH COIMAIBHOTO U ﬁasnen ‘51 %eMH ‘51}’ 2; 53
asgen 5. Temsr 5.1., 5.2., 5.3.
KYAPTYPHOTO KOHTeKCTa Pazgen 6. Temn! 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.
OK 06. IIposBasATH rpa’kJaHCKO- Pazgen 1. Temsr 1.1., 1.2, 1.3
MaTPUOTUYECKYIO TIO3UIIHIO, Pazgen 2. Temnr 2.1., 2.2., 2.3.

ACMOHCTPpHUPOBATH OCO3HAHHOC

Paszgen 3., Temnr 3.1., 3.2., 3.3,

MTOBE/ICHUE HA OCHOBE 3.4.,3.5.

TpaMITHOHHEIX o6IIeyenoBeyeckux | L a3Ael 4., Temnr 4.1., 4.2.

LIEHHOCTEH, B TOM YHUCJIE C Y4ETOM Paspen 7. Temer 7.1, 7.2.

TapMOHH3AIUN MEKHAITMOHATEHBIX

Y MEKPEJIUTHO3HBIX OTHOIICHUH,

MIPUMEHSITH CTaHIAPTHI

AHTUKOPPYIIIHOHHOTO TTOBEICHUS

OK 07. CopneticTBOBaTh Pazpgen 1. Temsr 1.1.,1.2, 1.3

COXPaHEHHUIO OKPYKAIOIIEH CPeIb, Paznen 2. Temsr 2.1.,2.2.,2.3.

pecypcochepexeHuIo, IPUMEHATH Paznen 3. Temst 3.1., 3.2.,3.3.,

3HaHUS 00 U3MEHEHUU KIIMMaTa, 3.4.,3.5.

TIPUHIIMAITBI OEPEKITUBOTO gasnen 2 ieMH 21’ 2;

azaen 6. Temsr 6.1., 6.2.

HPOTSEOACTEE, S(M)CKTHBVHO Pasien 7. Temsr 7.1., 7.2.

JICWCTBOBAThH B UPE3BBIYAHBIX

CUTYyaIUIX

[IK 4.1 OcyiiecTBiATh Paznen 1. Temsr 1.1., 1.2, 1.3

WHCTAJUISLUIO, HACTPOUKY U Pazgen 2. Temnr 2.1., 2.2., 2.3.

06CITy)KMBaHIE TPOTPAMMHOTO Pazpen 3. Temsr 3.1., 3.2.,3.3.,

o0ecrnievyeHrs KOMITbIOTEPHBIX 3.4.,3.5.

CHCTeM Paznen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2

[1IK 4.2 OcyiiecTBasTh U3MEPEHUS Pazpen 3. Temnr 3.1.,3.2.,3.3.,

IKCILTyaTaIlMOHHBIX 34, 35.

XapaKTEePHCTHK MPOTPaMMHOTO Pasnen 4. Tembr 4.1., 4.2.

o0ecreueH s KOMITBIOTEPHBIX Pasnen 5. Tempr 5.1., 5.2
Pasnen 6. Temser 6.1., 6.2.

CHUCTEM

IMPOCKTOB U OILICHKA

BBITTIOJTHCHHBIX ITPOCKTOB;

- JK3aMCH
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4.2 ®oHJ OLIEHOYHBIX CPEACTB JIsl POBeAeHNsI MPOMEKYTOYHOM aTTecTANUN
o0yyaromuxcsi mo JUCUMIIHHE

4.2.1. Cucrtema OlICHUBAHUS PE3yJIbTATOB BHITIOJHEHUS 3aJaHUM
OueHvBaHue pPE3ylbTATOB BBINOJHEHUS 3aJaHU IPOMEKYTOUYHOW AaTTECTAlUU
OCYILIECTBIISIETCSA HA OCHOBE CJICYIOIINUX MTPUHLIUIIOB:
® JJOCTOBEPHOCTH OIIEHKH — OI[EHUBAETCA YPOBEHb CHOPMHUPOBAHHOCTH 3HAHUH,
YMEHUH, MPAKTHYECKOTO ONbITa, OOmUX W NPOo(EeCCHOHATBHBIX KOMIIETEHITUH,
MPOIEMOHCTPUPOBAHHBIX 00YUYAIOIIUMUCS B XOJI€ BBIIIOJTHEHUS 3aJaHNUS;
® QJICKBaTHOCTH OLCHKM — OLIEHKA BBIMTOJHCHUS 3aJaHUN JOJKHA TPOBOAUTHCS
B OTHOIIEHWH TEX KOMIETECHIINI, KOTOpbhle HeoOXoaumbl sl 3(PGEeKTUBHOTO
BBINOJIHEHUSL 3aJaHUsI; HAJEKHOCTHU OLIEHKM — CUCTEMa OLICHUBAHMWS BBIIIOJIHCHUS
3aIaHUi TOJDKHA 00J1a7aTh BBICOKOW CTEMEHbIO YCTOMYMBOCTH IMPU HEOJTHOKPATHBIX
OILICHKaX YPOBHS C(HOPMUPOBAHHOCTU 3HAHUM, YMEHHM, MPAKTHUYECKOTO OIbITa, OOITUX
U Ipo(hecCHOHaTBHBIX KOMITETEHIINA 00yYaronuXxcs;
® KOMIUIEKCHOCTM OLIEHKM — CHCTEMA OLICHUBAHUS BBIINOJHEHUS 33aHUN
JIOJDKHA  TIO3BOJIATH MHTETPATUBHO OIIEHHMBATh o00mme #  1podeCcCUOHAIIbHbBIC
KOMITETEHLIUH 00YYaroIuXCsl;
® OO0BEKTUBHOCTHU OLICHKH — OLICHKA BBIMOJHEHUS] KOHKYPCHBIX 3aJaHU/ JT0JHKHA
ObITh HE3aBUCHUMOW OT OCOOCHHOCTEW TPO(ECCHOHANBLHON OpHEHTAIIMH WM
MIPEANOYTEHUH TPENOIaBaTENIeH, OCYILIECTBISIOIINUX KOHTPOJIb WU aTTECTALHUIO.
[Ipr BBITIOTHEHUM MPOLEAYP OLEHKH 3aJaHUM HCHOJIB3YIOTCA CIEAYIOLINE
OCHOBHBIE METOBI:
® METOJ pacyeTa MePBUYHBIX 0aJIIOB;
® METOJ pacyeTa CBOJHbBIX 0aJIoOB.
Pe3ynbTaThl BBIMOJHEHUS 3a/IaHUI OLICHUBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KpUTEpHUsIMU OIIeHKH. Vcnonb3yercs nsaTubanipHas mKaia s OLeHUBAHUS
PEe3yIbTATOB O0yUCHHUSI.
[TepeBong mATHOAUIBHON IIKAJIBI y4Y€Ta pPE3yJbTaTOB B MATHOATIIHHYIO
OLICHOYHYIO IIKAJIY:

Ouenka KonuyecTBo 0amioB, HaOpaHHBIX 32
BBITIOJTHEHUE TEOPETHUECKOTO U
NPaKTUYECKOT0 3aaHus, CpeIHuil Oa
[0 UTOTaM aTTeCTalluu

OueHka 5 «OTIUYHO 19-20
Ouenka 4 «Xopo1o» 15-18
OneHka 3 «yJOBJIETBOPUTEIBHOY 11-14

OrneHka 2 «HEYJI0BJIETBOPUTEIBHO 10 u mensbie 10
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4.2.2 Tloka3aTequ U KPUTEPHUHU OLICHUBAHUS KOMIIETEHIIM I

Iloka3arenu ¥ KpUTEPUU OLICHUBAHUS KOMIIETCHIIUN OTPAKEHBI B KOMILIIEKTE
KOHTPOJIbHO-OLIEHOYHBIX cpelicTB ([Ipunoxenue 1) u XpaHsATcs B MpeaMETHO-
LIUKJIOBOY KOMUCCHU

4.2.3 KOHTpOJIbHBIE U TECTOBBIE 3a1AHUSA

[lepeyeHb BOMPOCOB, KOHTPOJIbHBIE M TECTOBBIC 3aJaHUsl, HEOOXOIUMBIC IJis
OLICHKM PE3yJIbTaTOB OOYYEHHUs XapakTEepPHU3YIOUIUX (POPMUPOBAHUE KOMIIETCHIIUN
MPEICTABICHbl B KOMIUIEKTE KOHTPOJIbHO-OLIEHOUYHBIX cpenacTB (IIpunoxenue 1)u
XPAHATCS B IPEIMETHO-LIMKIIOBON KOMHUCCHH.

4.2.4 MeroauyecKkue MaTepUuaJibl

Metonnueckre maTtepuaibl, ONpPENESole MPOLEIypbl OLICHUBAHUS PE3YJIbTATOB
OoOy4eHHs] XapaKTepu3ylolux (OPMHPOBAHWE KOMIIETEHLIMA MPEACTaBICHbl B
METOJIMYECKUX PEKOMEHAALMIX IO BBIIOJHEHUIO pakTuyeckux padot (Ilpunoxenue
2) u nabopatopHbix paboT (IIpunoxenue 3) XpaHATCS B NPEIMETHO-LUKIOBON
KOMUCCHUHU.

Tembl pedepaToB (10K/I1210B), HHAUBUAYAJIbHBIX IIPOCKTOB

1. CoBpeMeHHbIE JOCTUKEHUS KBAHTOBOUN (PU3HKHU.

2. Bekropsl pa3BuTHs O€CIUIOTHON TEXHHUKHU.
3. Ucnosib30BaHNEe HAHOTEXHOJIOTHN B MUKPOIJIEKTPOHHUKE.
4. AnbTepHaTUBHAs YHEPreTHKA.
5. AKycTHYeCKHE CBOWCTBA IOIYITPOBOIHUKOB
6. Anexcannp ['puropseBuy CToseToB — pyccKuil (GU3mK.
7. Anexcannp CrenanoBud [lomoB — pycckuii ydeHbId, H300peTaTesb paauo.
8. Anape Mapu Amriiep — OCHOBOIIOJIOKHUK JICKTPOJUHAMUKH.
9. AcuHXpoHHBIN nBUrarens. Mcnonb3oBaHue ero B TEXHHUKE.

10. Actepouapl U UX XapaKTEPUCTHUKHU.

11. AcTpoHOMUS HAIIUX JHEM.

12. Atomnas ¢usuka. M3otonsl. [IpumeHeHne pagnoakTUBHBIX H30TOIOB.
13. BeCKOHTAaKTHBIE METOABI KOHTPOJISI TEMIIEPATYPHI.

14. bunosisipHbIe TPAH3UCTOPHI U UX IPUMEHEHHUE.

15. bopuc CemenoBuu Ako0u — UMK U U300peTaTEIIb.

16. Benuuaitmue otkpbitust pusuku B 20 Beke.

17. Buapl 1eKTpHUECKUX pa3psAI0B. DIEKTPUUECKHIE pa3psiibl Ha CIyXKOe YeloBeKa.
18. Bnusaue aedexToB Ha (pru3nuecKkre CBONCTBA KPUCTAIIIOB.

19. Bcenennast u TeMHasi MaTepusl.
20. I'amuneo [Nanunelt — ocHOBATENb TOYHOTO €CTECTBO3HAHUS.
21. Tonorpadus u ee IpuMEHEHHE.
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22.JIBW>keHUE TeJla MEPEMEHHON MacCChl.

23. Mudpakiys B HaIICH KU3HH.

24. Kuakue KpuCcTalliibl U UX IIPUMEHCHHUE.

25. 3akonsl Kupxroda s a5ekTpuueckoi Heru.

26. 3aKOHBI COXpPAHEHUSI B MEXAHUKE.

27. 3naueHue oTkpbITUi ["anunes.

28. Urops BacunseBuu KypuatoB — ¢u3uk, opraHuzaTop aTOMHOM HayKd U TEXHUKU.
29. Ucaak HproTOH — co3matenpb KJIacCu4ecKon (hU3UKH.

30. Mcnionp30BaHKE NIEKTPOIHEPTUM B TPAHCTIOPTE.

31. Knaccudukanus 1 XxapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHII.

32. KoHCTpyKIIMOHHAs MPOYHOCTh MaTepHaia U €€ CBSI3b CO CTPYKTYPOU.

33. KoHCTpyKIMs ¥ BUIBI JTA3EPOB.

34. KpuosnekTpoHuka (MUKPOAJIEKTPOHUKA U XOJION).

35. JIazepHbIe TEXHOJIOTUU U UX UCIIOIb30BaHNUE.

36. Jleonapno na Bunuu — yueHsbIit 1 u300peTaTeb.

37. MaruutHble u3MepeHus (IPUHLHUIIBI TIOCTPOSHUSI IPUOOPOB, CLIOCOOBI U3MEPEHUS
MAarHuTHOTO MOTOKAa, MAarHUTHON UHAYKIIWH).

38. Maiikn @apajeit — co3naTenb ydeHus: 00 3JIeKTPOMArHUTHOM TIOJIE.

39. Makc I1nank — ocHOBaTenb KBAHTOBOW TEOPHUH JBUKEHHUS, B3aUMOACHCTBUS U
B3aMMHBIX MTPEBPAILICHUI MUKPOCKOITIMYECKUX YaCTHII.

40. MeTtoa MEUEHBIX aTOMOB M €r0 MPUMEHEHHUE B PAa3JIMUHBIX 00JIACTAX HAYKU U
TEXHUKU.

41. Meroabl HaOJIIOACHUS U PETUCTPALIMK PAAUOAKTUBHBIX U3Iy4YEeHUH U YaCTHLI.
42. Metoapl onpeaeaeHus MI0THOCTH BELIECTBA.

43. Muxaun BacnunbeBud JIOMOHOCOB — YUYEHBIN SHUUKIIOIIEINCT.

44. Mopenu atoma. OnbIT Pesepdopaa.

45. MoneKyJIapHO-KUHETUYECKasi TEOPHs UACATbHbIX ra30B.

46. MonHust — ra30BbId pa3ps]l B IPUPOAHBIX YCIOBUSIX.

47. HaHOTEXHOJOTHS — MEXIUCIUIITHHAPHAS 0071acTh GyHIaMEHTAIBHON U
MPUKIIA]T-

HOM HAayKH U TEXHHKHU.

48. Huxona Tecna: )xu3Hb U HEOOBIYAWHBIE OTKPHITHS.

49. Hukonait KonepHuk — co3gaTenb reJIMOUEHTPUYECKON CUCTEMBI MUPA.

50. Hunbe bop — onuH U3 co3nareneil COBpeMEHHOM (hHU3UKH.

51. Hykiieocunres Bo BeeneHnoil.

52. O6bsicHeHre GOTOCHUHTE3A C TOUKHU 3pEHUs (PU3UKU.

53. Onruueckue ABICHUS B IPUPOJIE.

54. OTKpBITHE U TPUMEHEHUE BEICOKOTEMIIEPATYPHOU CBEPXIIPOBOIUMOCTH.

55. IlepeMeHHBIN 3JIEKTPUYECKAN TOK U €T0 IPUMEHEHHE.

56. [1na3zma — 4yeTBepTOE COCTOSTHUE BEIIECTRA.

57. IInanetsl COTHEUHON CUCTEMBI.

58. I1osrynipOBOAHUKOBBIE TATUUKH TEMIIEPATYPHI.

59. IIpuMeHeHHUE )KUIKUX KPUCTAJUIOB B IPOMBIIIIEHHOCTH.

60. IIpumeHeHue AEPHBIX PEAKTOPOB.

61. Ilpupona ¢peppomaruerusma.
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62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

[Tpo6ieMBbl KOOI MU, CBSI3aHHBIE C UCIIOJIB30BAHUEM TEIUIOBBIX MAIIMH.
[Ipon3BoacTBO, NIEpeaada U UCIOJIb30BAHUE ICKTPOIHEPTUN.
ITpoucxoxaenne CoIHEYHON CHCTEMBI.

[Tee30nnexkTpudeckuii 3h(PeKT ero npuMeHEHHE.

PasButne cpencts cBs3M U paamo.

PeakTuBHBIE IBUraTENN U OCHOBBI paOOTHI TEIUIOBOM MAILIUHBI.
PenukroBoe uznyuenue.

Pentrenosckue yun. Mctopus otkpeitus. [Ipumenenue.

Poxnenue u 5BOIIOLUA 3BE3 1.

Pons K.O.1ln01K0BCKOro B pa3BUTUU KOCMOHABTUKH.

CBeT — PIEKTPOMAarHuTHAs BOJIHA.

Cepreit [1aBnoBuu KoposeB — KOHCTPYKTOP M OpraHu3aToOp MPOU3BOJICTBA

paKkeTHo-
KOCMHYECKON TEXHUKH.

74,
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

92.

Cunel Tpenus. [lose3Hble n BpegHOE IEHCTBHUE CUJI TPEHHUS.

CoBpeMeHHas CITyTHUKOBas CBSI3b.

CoBpemenHas (pusnveckas KapThiHa MUpa.

CoBpeMEeHHBIE CPECTBA CBA3H.

ConHue — HCTOYHHUK KU3HU Ha 3eMIIE.

Tpancpopmaropsl. Buasl u npuMeHeHne TpaHc(hOpMaTOPOB.

VY bTpa3Byk (MOJydyeHUE, CBOMCTBA, TPUMEHEHUE).

VYrpaBisieMblil TEPMOSIACPHBIA CHHTES.

YckopuTenu 3apsyKeHHBIX YaCTHIL.

@dusnka 1 My3bIKa.

dusnyeckre CBOMCTBAa aTMOC(EPHI.

®oroaddexr. [Ipumenenne sienns pororpdexra.

Xanc Kpuctuan Opcren — OCHOBOMOJIOKHUK 3JIEKTPOMAarHeTU3Ma.
UYepHble AbIpbI, KAK KOHEYHAS CTA/INS SBOJIIOLNHN 3BE3] PA3IMYHON MACCHI.
[ITkaa 3JIeKTPOMAarHUTHBIX U3JIYYEHUM.

CoBpeMeHHbIE 3KOJIOTHUECKHE MPOOIEMbl M BO3MOXHbBIE TyTH UX PEIICHUS.

DNEeKTpOHHAs! TPOBOIUMOCThH METaIOB. CBEPXIIPOBOAUMOCTD U €€ MPUMEHEHUE.

Omunuit XpuctruanoBud JIeHIT — pycckuii Pu3uK.
KusHp u1 pasym Bo BeeneHHON.
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