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Hacrosias pabovasi mporpamma pa3paboTaHa Ha OCHOBE:

—  Denepanpubiii 3akoH OoT 29 gexabps 2012 r. Ne273-®3 «O6 o6pa3oBaHuud B
Poccuiickoit denepannm»;

—  IIpuxa3 Munnpocsemenust Poccun ot 11 HOosa6pst 2022 1. Ne 973 «O06 yTBEep)ACHUU
benepaabHOTO roCy/1apCTBEHHOTO 00pa3oBaTEIbHOIO CTaHjaapTa CpeIHero
npodeccuoHanpHOro  obpazoBanus mno mnpodeccun  19.01.18  AnmapaTduk-omnepaTop
MIPOM3BO/ICTBA MTPOIYKTOB MUTAHMS U3 PACTUTEIBHOTO ChIPhSI»;

—  Ilpuka3 MunuctepctBa npocenienust Poccuiickoit @eaepanuu ot 24 aBrycra 2022
rona N 762 (c uwsmenenmsimu Ha 20 gexabpst 2022 roma) OO6 yrBepxknaenun Ilopsaka
OpraHM3alMd M OCYIIECTBJIEHHUS O0pa30BaTENbHON JEeATENbHOCTH MO 00pa3oBaTeIbHBIM
IporpaMMam CpeHero NpopecCUOHaILHOT0 00pa3oBaHus';

—  Ilpukaza Munobpunayku Poccum ot 17.05.2012 Ned413 "OG yTBepkAcHHUH

dbenepanbHOTO  TOCYJAPCTBEHHOTO  OOpa30BaTEIbHOTO  CTaHJAapTa CPEeAHEero  OOIIero
obpazoBaHus";

— IIpukaza MunuctepcTBa npocsemieHus: Poccuiickoit @enepanuu ot 12 aBrycra 2022 r
Ne 732 "O BHeceHMM H3MEHEHUN B (QeaepaibHbIi TOCYAApCTBEHHBIH 00pa30oBaTeNbHbII
CTaHAapT cpeaHero oOmero oOpa3oBaHUs, YTBEPKACHHBIM  MpukazoM MUHHCTEpCTBA
obOpazoBanus Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r Ne413";

— IIpukaza MunuctepctBa mnpocsemieHus Poccuiickoit @enepanuu ot 18 mas 2023 r
Ne371 "O6 yrBepxkaeHun QenepanbHON 00pa30BaTEIBLHOM MPOTPaMMbl CPEIHETO OOIIETO
obpazoBanus";

— Ilpukaza MunuctepctBa npocseuieHusi Poccuiickoit @enepanuu ot 22 mapra 2021 r
Ne 115 "O6 yrBepxaenun Ilopsiaka opraHu3aluu U OCYIIECTBIIEHHS 00pa3oBaTEIbHOU
NESITENIPHOCTH TI0 OCHOBHBIM 0OOIIE00pa30BaTENbHBIM TPOrpaMMaM - 00pa30BaTEIbHBIM
nporpamMmaM HadajbHOTO 0OIIero, OCHOBHOT'O OOIIEro U CpelHero ooIero o0pa3oBaHus;

— Ilucema Munnpocsemennss Poccum ot 01.03.2023 Ne(05-592 "O wnampaBiieHUUH
pekoMeHauuii"  (BmMecTe c "PexomeHmanusMu TO peaqM3aldu  CPEIHEro O00IIero
oOpa3zoBaHusi B  IpeAeNiax  OCBOEHUS  o0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEIHEro
npodeccuoHanbHOTO 00pa3oBaHus'";

—  MunuctepctBo npocsemienus: Poccuiickoit penepanuu ot 20 utonst 2020 r. N 05-772
O HampaBleHMH HHCTPYKTHUBHO-MeToaudeckoro mnuchkmMa «OO0 yrBepxkaenun Konuenuun
mpernojaBaHusi  o0MIE0O0pa30BaTENbHBIX  JUCHUIUIMH C  Y4eTOM  NpoQecCHOHATbHOU
HanpasieHHocTH nporpamMm CIIO, peanusyembix Ha 6a3e OCHOBHOI'O 00111ero 00pa3oBaHUs»;

—  VYcraBa 'AIIOY CO «llonunpodunpueiii Texuukym um. O.B.Tepémkunay Ne 788-
[T 09.11.2016r;

- [Tonoxenust 06 opranmzanuu u mnposeneHus npaktuku [ATIOY  CO «IIT um.
O.B.Tepémknnay;

- [Tonoxxenust 06 ounom otaenennn ['AIIOY CO «IIT um. O.B.Tepéuikunay;

—  Tlonoxenuns o camocrositensHoi padote [AIIOY CO «IIT um. O.B.Tepémxunay;

—  Tlomoxkenust 1O TUJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHUIO J1a00PaTOPHBIX,
npaktuueckux padot 'AIIOY CO «IIT um. O.B.Tepémknnay;

—  IlonoxxeHus 0 TEKyIlleM KOHTPOJIE U MPOMEXYTOUHOU aTTecTauu ctyaeHToB 'AIIOY
CO «IT um. O.B.Tepémxunay;



- [Tonoxenust 06 opranuzanuu nposenenus [ UA crynentoB B TAIIOY CO «IIT um.
O.B.Tepéuikunay;

—  Tlomoxenuss o dopmupoBannn KYMO OIIOII TAIIOY CO «IT um. O. B.
Tepémkunay.

Opranumzanus-pazpadotuuk: [AIIOY CO «IlomunpodunbHelii TexHUKYM UM. O.B.
Tepemkuna»

Pazpaboruuk:
Toxanosa H.B.. mpenogasarens nepsoit KK
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1. O6mas xapakrepucTuka padodeil nporpaMmmbl 0011€00pa30BaTEJIbHON 1M CUMIINHBI

O6meobpa3zoBarenbHas gucHUIUIMHA «Du3nKay SBISIETCs 00sA3aTeNbHOM YacThio
obmeoOpa3oBaTeIbHOTO IHMKJIa oOpaszoBaTenbHOM mporpammel 1o  YITIC  19.00.00
[IpomsinienHas 3xonorus U 6uotexnonorust 19.01.18 AnnapaTtuuk-onepaTop Npou3BOACTBA
MPOJYKTOB MUTAHUS U3 PACTUTEIBHOIO CHIPBS.

TpynoeMKocTh TUCIUIUIMHBI Ha 0a30BOM ypoBHe cocTapiisgeT 108 yacos.

1.2. Ilesqin ¥ JIaHUpPYeMble Pe3yJIbTAThl OCBOCHUA IMCUMILIUHBI:

1.2.1. Heau AuCUMIIMHBI:

Coneprxanue mporpamMmsel 0011e00pa3oBaTebHOM MUCHUILIMHBI DU3MKa HAMPABICHO Ha
JIOCTHKEHUE CIACAYIOMMNX HeJIei:

e (hopmupoBaHue y 00yJarONINXCsl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHus, 3HAUUMOCTH
(GU3UYECKUX 3HAHUM 111 COBPEMEHHOTO KBATU(PUITMPOBAHHOTO CIICIUATINCTA TTPU
OCYIIECTBJIICHUH €0 MPpodecCHOHATBHON NesTETbHOCTH;

e (hopMHpOBAHUE €CTECTBEHHO-HAYYHOI TPAaMOTHOCTH;

e oBjajcHUE crienuPuiIeckoit cucteMon (GU3NIECKUX MOHATUN, TEPMUHOIOTHEN U
CHUMBOJIUKOM;

® OCBOEHHE OCHOBHBIX (PU3HUECKUX TCOPHIi, 3aKOHOB, 3aKOHOMEPHOCTEN;

® 0OBJaJCHUE OCHOBHBIMHU METOJaMH HAYYHOT'O MO3HAHUS MIPUPOJIbI, HCTIOJIb3yEMBIMH B
¢busuke (HaOIMI0IeHNEe, ONTUCAHUE, U3MEPEHHE, BBIIBUKEHUE TUTIOTE3, TPOBEACHUE
AKCIIEPUMEHTA);

® OBJaJCHUE YMEHUSAMH 00pabaThIBaTh JAHHBIC SKCIIEPUMEHTA, OOBICHITH MOJTYYECHHBIE
pe3yabTaThl, YCTAHABJIMBATh 3aBUCUMOCTH MEXKTY (U3MUYECKUMU BEIMUUHAMH B
Ha0JII01aCMOM SIBJICHUH, JIeJIATh BHIBOIbI;

e (opmupoBaHue ymeHus pemath GU3NYECKHUE 3a/1a4u Pa3HbIX YPOBHEHN CI0KHOCTH;

® pa3BUTHE MTO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH B
mpoIriecce MpHOOPETEHUS 3HAHUH C UCITOIb30BAHUEM PA3TMIHBIX HCTOYHHUKOB HH(POpMAIIHHT
U COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHI; yMeHUHN (OPMYyIUPOBATH U 0OOCHOBBIBAThH
COOCTBEHHYIO MO3HIIMIO 110 OTHOUICHUIO K (pr3uueckoil nHpopmauu, mosyqaeMoit u3
pa3HbIX UCTOYHHUKOB;

® BOCIHTAaHHUE YYBCTBA TOPAOCTH 32 POCCUMCKYIO (DU3UUYECKYIO HAYKY.

OcBoenne kypca O/l «Pusnka» npeanojgaracT pelieHue CIeIyoIux 3a1a4:

® TpHOOpeTeHre 3HaHUI 0 PyHIaMEHTATBHBIX (PU3MUECKUX 3aKOHAX, JICKAIINX B OCHOBE
COBpEMEHHOH (hU3NYECKON KapTUHBI MUPA, TPUHITUIIOB JEHCTBHS TEXHUYECKUX YCTPONCTB
Y TIPOU3BOJICTBEHHBIX MPOIIECCOB, O HAMOOJIEE BAXKHBIX OTKPHITHIX B 00JIACTH (PUBHKH,
OKa3aBULIUX ONpPEEIISIONIee BIUSIHIE HA pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

® [OHMMaHHE (PU3MUYECKOM CYITHOCTH SIBICHUM, MPOSBISIONINXCS B paMKax
MPOU3BOJICTBEHHON JIEATENbHOCTH;

® OCBOCHHE CITOCOOOB MCTIOIB30BaHUS (DU3UUECKUX 3HAHUM ISl pEIICHUS IPAKTHYECKUX U
npodeCcCHOHANBHBIX 3a/1a4, 0OBSICHEHUS SBJICHUIN MPUPOIBI, TPOU3BOJICTBEHHBIX U
TEXHOJIOTUYECKUX MTPOLIECCOB, MPUHIIUIIOB AEHUCTBUS TEXHUUYECKUX MPUOOPOB U YCTPOUCTB,
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oOecrieyeHus1 6€30MaCHOCTH MPOU3BOACTBA U OXPaHbI PUPO/IBL;

dbopmupoBaHNEe YMEHUH pelIaTh Y4eOHO-MPAKTUUECKUE 3aa4K (PU3HUECKOTO COICPKAHUS
¢ Y4€TOM MpodeccHOHaIbHON HAIlPaBIEHHOCTH;

nprOOpEeTEeHNE ObITAa TO3HAHUS U CAMOIIO3HAHUS;, YMEHUHN CTaBUTh 3aJ]a4d U PEIIaTh
poOIeMBbI ¢ Y4ETOM TPO(eCcCHOHATBHOM HAMPABICHHOCTH;

(dopMHpOBaHHE YMEHUI UCKATh, aHAIU3UPOBATh U 00padaThIBaTh (PU3HUECKYIO
uH(pOPMALIUIO ¢ YIETOM PpodhecCHOHANBHON HAIIPABICHHOCTH;

MOJIFOTOBKA 00YYaIOIUXCsl K YCIIEITHOMY OCBOCHHIO TUCLUILINH U MOJYyJIeH
pohecCHoHaNBHOIO UKJIIA: ((POPMUPOBAHUE Y HUX YMEHUU U OIBITA IE€ATEIBbHOCTH,
XapaKTepHBIX JJIs Tpodeccuii / JOMKHOCTEN CITyKallluX WIN CIIeUaIbHOCTEH,
MOJIy4aeMbIX B MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMIX;

MOJITOTOBKA K (POPMUPOBAHHIO OOIIMX KOMIIETEHIIUI Oy yIIEro CreuanicTa:
caMmo00pa3oBaHMsl, KOMMYHUKAIINH, IPOSIBIICHUSI TPAKIaHCKO-MTATPUOTUIECKOM MO3UIINH,
COTPYHUYECTBA, IPUHATHS PEIICHUN B CTAHJAPTHON M HECTaHAPTHOM CUTYalUsX,
MPOEKTUPOBAHUS, MPOBEJACHUS HU3NUECKUX U3MEpEHUH, Y3PPEKTUBHOTO U OE30MACHOTO
MCIIOJIb30BAHUSI PA3NTUYHBIX TEXHUYECKUX YCTPOUCTB, COOIOICHUS TIPABIII OXpaHbI TPY/a
pu padoTe ¢ GU3NIECKUMHU MPUOOPaMH U 000PYIOBAHUEM.

Oco0eHHOCTh (POPMUPOBAHKS COBOKYITHOCTH 33/1a4 U3Y4eHUS (PU3UKH ISl CHCTEMBI

cpeaHero mpodeccuoHaIbHOTO 00pa30BaHus 3aKII0YAETCS B HEOOXOAUMOCTH peaTu3aiun

npodecCHOHATBHON HANIPABICHHOCTH PeIllaeMbIX 3aja4, yué€Ta ocoOeHHOCTeN cephl

ACATCIIbHOCTHU 6y,[[y1_IlI/IX CrIcouaancCToOB.

B pesynbrare oCBOEHUS TUCIUILUIMHBI 00YUYAIOIIUICS 10JI2KeH 3HATD:

CMBICII TOHATUHN: (PU3UYECKOE SIBJICHHE, TUIIOTE3a, 3aKOH, TEOPHUs, BEIIECTBO,
B3aUMOJICHCTBUE, FNEKTPOMArHUTHOE T10J1€, BOJIHA, (POTOH, aTOM, aTOMHOE SIJIpO,
WOHU3HPYIOIINE H3ITYICHUS;

CMBICI (PU3HUECKUX BETUYMH: CKOPOCTh, YCKOPEHHE, Macca, CHila, UMITYJIbC, paboTa,
MeXaHU4ecKasi SHEPTHsl, BHYTPEHHSS SHEPTUs, aOCOIOTHAs TeMIIepaTypa, CpeIHssA
KAHETHYECKast YHEPT U YaCTHUI] BEIIECTBA, KOJTUIECTBO TEIUIOTHI, DJIEMEHTAPHBIN
DIIEKTPUYECKUN 3apsiz;

CMBICH (PU3HUECKUX 3aKOHOB KJIACCUYECKOW MEXaHUKH, BCEMHUPHOTO TATOTEHHUS,
COXpaHEHUS SHEPTUH, UMITYJIbCA U DJICKTPUICCKOTO 3apsiaa, TEPMOINHAMUKH,
ANIEKTPOMArHUTHOW MHAYKINHU, PoTOdPPeKTa;

BKJIa/I POCCUICKHUX U 3apYOEKHBIX YUCHBIX, OKa3aBIINX HaWOOJbIIEE BIMSHUE HA PA3BUTHE
buzuky;

B pe3ynbTare 0cBOEHUS IUCHUIUINHBI 00YyUAIOLIHICS 0/IKeH YMeTh:

IMpOBOOUTD Ha6J'IIO)I€HI/I${, IIJIAaHUPOBATh U BBIINMOJIHATH OKCIICPUMCHTEI,
BBIJIBUTATh T'MIIOTE3bI U CTPOUTH MOJCIIN,

MPUMEHSITH MOTYyYEHHBIC 3HAHUS 110 (U3HKE I 00BICHEHUS Pa3HOOOPA3HBIX (U3HUECKHUX
SIBIICHUM U CBOMCTB BEILIECTB;

MMPAKTUYICCKH UCIIOJIB30BATh (bHSH‘IeCKI/Ie 3HAHUI,

OLIEHWBATh IOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(POPMALINN;



® CIIOJIB30BaTh MPUOOPETEHHBIE 3HAHKS M YMEHUS ISl PEIIeHUs MPAKTUISCKUX 3a/1a4
MOBCETHEBHOM KU3HU, oOecrieueHusi 0€30MacHOCTH COOCTBEHHOM KU3HU, PAllMOHAIBLHOTO
MPUPOIOTIONB30BAHUS U OXPAHBI OKPYKAIOIIEH CPE/Ibl.

® ONKCHIBATh M OOBSICHATH (PU3UUECKHUE SABJICHUS U CBOICTBA TEJ: CBOMCTBA ra30B, KHUIKOCTEH
¥ TBEPABIX TEJ; IEKTPOMATHUTHYIO MHAYKIUIO, pACIPOCTPAHEHHE IEKTPOMArHUTHBIX
BOJIH; BOJTHOBBIE CBOICTBA CBETA; U3IyYEHHUE U MOIJIOIIEHUE CBETa aTOMOM; (POTO3PPEKT;

® OTJINYaTh THIIOTE3BI OT HAYYHBIX TeopHﬁ;
® J1€J1aTh BEIBOABI HA OCHOBE 3KCIICPUMCHTAIIBHBIX JaHHBIX,

® IMIPHUBOOUTH IIPHUMEPHI, TOKA3BIBAIOIINE, YTO: Ha6JHOI[eHI/I$I 1 OKCIICPUMCHT SABJIAIOTCA
OCHOBOH JJIA BBIABHXKCHUS T'HIIOTE3 U TeopHﬁ, IIO3BOJIAIOT ITPOBCPUTH UCTUHHOCTD
TCOPCTHICCKUX BBEIBOJOB, (1)I/I3I/I‘-IGCK3,$I TCOpUA Ja€T BO3BMOXKHOCTDH OOBSICHITH U3BECTHEIC
ABJICHHA MPUPOABLI U HAYUYHBIC (baKTBI, MMpCACKa3bIBaTh CIIC HCU3BCCTHLIC ABJICHUS,

® IIPUBOJMTH IMPUMEPHI NIPAKTHYCCKOTO UCIIOJIBb30BAHUA (bI/ISI/ILIeCKI/IX 3HAHUN: 3aKOHOB
MCXaHUKH, TCPMOANMHAMHKU U SJICKTPOANHAMUKHN B SHCPICTHUKE, PA3JIMYHLIX BUIOB
SJICKTPOMArnuTHBIX H3J'Iy‘-I€HHfI JJIA pa3BUTHA pagnuo U TGHGKOMMYHI/IKaI_II/II\/’I, KBaHTOBOM
(bI/ISI/IKI/I B CO3JaHNHU HﬂepHOﬁ OHCPI'CTUKH, JIA3CPOB;

® BOCIPHUHUMATH M HA OCHOBE MOJYYCHHBIX 3HAHUI CAaMOCTOSITEIbHO OIEHUBATh
uH(popMaInio, cogepxaniyrocs B coodmenusx CMU, uTepHere, HAyYHO-TIOMYJISPHBIX
CTaThsIX.

® TMIPHUMCHATH IOJIYYCHHBIC 3HAHUA I PCHICHUA (I)I/ISI/I'-IGCKI/IX 3agad,

%
® ompeneniaTh xapakrep pusudeckoro mnpoiecca 1o rpaduky, Tabnuie, popmye ;
U3MEPSATH Psii PU3UUECKUX BETUYNH, IPEACTABIISIS PE3YyIbTaThl U3BMEPEHUHN C YIETOM UX
IIOTPEUIHOCTEM.

1.2.2. IlnmaaupyeMble pe3ysIbTaThl OCBOSHHUS 00IIc00pa30BaTeIbHON IUCIMILIMHBI B
cootBetrcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:

* IMYHOCTHBIX:

— YyBCTBO TOPAOCTH W YBOXEHUS K HCTOPHUH M JOCTH)KCHUSM OTCUYECTBEHHOU
¢usnveckoit Hayku; (PU3MUECKH TPAaMOTHOE MOBEICHUE B MPO(PECCHOHATBLHON ACSITeTbHOCTH
U OBITY P OOpaIeHny ¢ MPUOOPaMU U YCTPOICTBAMU;

— TOTOBHOCTh K NPOAODKEHUIO OOpa3oBaHMA W TOBBIIICHHS KBaIM(UKALUU B
n30paHHON IPOPECCHOHAIBHON JCSITETFHOCTH U O0BEKTHBHOE OCO3HAHHE POJTH (PU3NICCKUX
KOMIETEHIIUH B 3TOM;

— YMEHHE HCIOJB30BaTh JOCTHKCHUS COBPEMEHHON (PH3MUECKON HAyKU U (PU3NIECKUX
TEXHOJIOTUH JJIsi TIOBBINICHUS COOCTBEHHOTO HWHTEJUICKTYaJIbHOTO Pa3BUTHUSI B BBIOPAHHOM
poeCCHOHABHOM e TEbHOCTH;

— YMEHHE CaMOCTOSITETIbHO 0ObIBaTh HOBBIE IS ce0s (PU3NUYECKUE 3HAHUS, UCTIONB3YS
JUISL 3TOTO JOCTYITHBIE UCTOYHUKH UH(OPMALINY;

— YMEHHE BBICTPAaUBaTh KOHCTPYKTUBHBIC B3aUMOOTHOILICHHSI B KOMaHJE 110 PELICHUIO
00IIMX 3ajad4;

— YMEHHUE YyIPaBIATH CBOCH MO3HABATENbHOW JAEATENbHOCTHIO, IPOBOIUTH CAMOOILIEHKY
YPOBHSI COOCTBEHHOI'0 MHTEJIEKTYaJIbHOIO PA3BUTHS;

—IOJIy4€HUE 3HAHUH O (POPMHPOBAHMM JIMYHOCTH, CBOOOJIE M OTBETCTBEHHOCTH 3a
COXpaHEHHE JKHU3HH, KYyJIbTYpBl, OKPYXalOUle Cpeabl, O COUMAJIbHBIX M ATHYECKUX
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npobiemax, CBA3aHHBIX C Pa3BUTHEM U HCIIOJIb30BAaHUEM JOCTH)KEHUN HAyKH, TEXHUKU U
TEXHOJIOTHI;

— (hopMupoBaHUE CIIOCOOHOCTH TPOSBISATH HETEPHUMOCTH K  KOPPYIIIUOHHOMY
MOBEJICHUIO, YBAKUTEIHHO OTHOCUTHCS K TIPABY U 3aKOHY;

—(opmupoBaHH€e yMEHUs BBISBISATH OOCTOSITENBCTBA, CIIOCOOCTBYIOLIUE MTPECTYIMHOCTH,
B TOM YHCJI€ KOPPYIMILHNH;

* MeTanpeJMeTHBIX:

— HCIIOJI30BAaHUE pPa3IMYHBIX BHJIOB IO3HABATEJIBHOW NEATENBHOCTH IJIs PELICHUs
¢u3nyeckux 3anay, IPUMEHEHHE OCHOBHBIX METOJOB IMO3HAaHMA (HAOIIOAEHUS, OMMCAHUS,
U3MEPEHHUs, OKCIEPUMEHTa) U1 HM3Y4YCHHs]  PAa3IMYHBIX  CTOPOH  OKpYXKaromen
JICUCTBUTEIILHOCTH,

— HCIOJIb30BAaHUE OCHOBHBIX MHTEUIEKTYaJIbHBIX OINEpalMid: IMOCTAHOBKU 3a/lauM,
dopMyaMpoBaHMs TUIOTE3, aHAJU3a U CUHTE3a, CpaBHEHMs, 0000IIEHHs, CUCTEeMAaTU3alllH,
BBISIBJIICHUS] TIPUYUHHO-CJICICTBEHHBIX CBSA3EH, TIOMCKA aHAJIOTOB, ()OPMYITUPOBAHUS BHIBOJIOB
JUIA WU3Y4YeHHsS Ppa3IUYHbIX CTOPOH (U3UYECKHX OOBEKTOB, SBICHUH U IPOLECCOB, C
KOTOPBIMHU BO3HHMKAaeT HEOOXOAUMOCTh CTAIKUBATHCS B

npodeccruoHanbHOU cdepe;

— YMEHHE TEHEpHUpOBaTh HICH M OMNPEACNATh CpPEACTBA, HEOOXOAWMBIE IS WX
peanu3anuuy;

— YMEHHE WHCHOIb30BaTh pA3IMYHbIE HMCTOYHUKHM [UIA TMOJIydeHUs (u3ndeckon
UH(OpPMAINH, OLIEHUBATH €€ JOCTOBEPHOCTD;

— YMEHHUE aHaJU3UPOBATh U MPEJCTaBIATh HH(OPMAIUIO B Pa3IMYHbIX BUIAX;

— yMEHHE NYOJUYHO MPEACTABIATH PEe3yabTaThl COOCTBEHHOTO HCCIIEIOBAaHUS, BECTU
JMCKYCCUH, JTOCTYITHO W TapMOHHYHO cOYeTas CoAepX)aHue W (OpPMBI MPEACTABIIEMOM
uH(pOpMaLINK;

* IpeIMEeTHBIX:

— c(OpPMHPOBAHHOCTh NPEJCTABICHUH O pPONM M MecTe (U3MKU B COBPEMEHHOU
HAay4YHOM KapTHHE MHpa; MOHUMaHue (pu3mueckoil cymHocTH HabroaeMbIXx BO BceeneHHoit
SBIIGHUH, ponu (U3NKKH B (QOPMUPOBAHUU KPYyrozopa M (PyHKIIMOHAIBHON T'PAMOTHOCTH
YeJIoBeKa JUIsl PeIlIeHUs MPAaKTUYECKHX 3a7ay;

— BIJIQJICHHE OCHOBOIIOJIATAIOIUMHU (PU3MUECKUMHU TOHATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOPHUSMH; YBEPEHHOE WCIIOJNIb30BaHUE (PU3MUECKON TEPMHHONOTHU |
CUMBOJIMKHY;

— BJIaJIeHUE OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHUS, HCIIOJIb3yEeMBbIMU B (PU3HKE:

HaOJI0ZICHUEM, OMTUCAHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

— yMeHus1 o0padaThIBaTh pe3yabTaThl H3MEPEHUH, OOHAPYKUBATh 3aBUCUIMOCTh MEXKIY
¢u3nYecKMMH BETMYNHAME, OOBSCHATH MOJTYYCHHbIE PE3YIbTaThl U 1E1aTh BIBOIBL;

— c(OpMUPOBAHHOCTH YMEHUS peIaTh (PU3MUECKUE 3a/1a4H;

— C(OPMHUPOBAHHOCTh YMEHHS TPHUMEHATh TOJTYYCHHBIC 3HAHUS IS OOBSICHEHUS
YCIOBHM MpOTEKaHUs (PU3MUECKUX SBICHUN B MPHUpPOAE, NMpodhecCHoHaNbHON cdepe U s
TPUHATHSL

NPaKTUYECKUX PEIICHUH B MOBCETHEBHOW KHU3HU;

— c(hOPMHUPOBAHHOCTh COOCTBEHHOW TO3WIMU 10 OTHONIEHUIO K (U3HUECKOUN
uHpOpMAIH, TIOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.



Konx n nHaumenoBanue
(opmupyembIx
KOMIIeTeHIM I

OK 01. Bei6upats ciocoOsbI
peleHus 3aaau
npodeccuoHanbHOM
JESTENIbHOCTH IPUMEHUTEIHHO
K pa3JIM4HbIM KOHTEKCTaM

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oo6muel

B yacTu TPyA0BOI0 BOCIIUTAHMSA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa,
Tpynonooue;

- TOTOBHOCTb K aKTUBHOU J€ATEIbHOCTH
TEXHOJIOTHYECKOUN M COLMaIbHON HAIPABICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U
CaMOCTOATEIIbHO BBINOJHATH TAKYIO JIESTEIbHOCTD;

- UHTEpeC K pa3Iu4HbIM cepaM npodhecCuoHanbHOMI
NEeSATENbHOCTH,

Ogiaenne yHMBepPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHbIMHU JAeliCTBUSMM:

a) 0a30Bble JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOATENbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATh
po0GsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYLECTBEHHBIA MPU3HAK WIIN
OCHOBAHUS JJIsl CPABHEHUSI, KJIACCU(PUKALIUU U
0000IIICHHS;

- OIPENENSITh eI 1eATeNbHOCTH, 3a/1aBaTh apaMeTphbl
Y KPUTEPHUU UX JIOCTHKECHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U POTUBOPEUHS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBHI B I€ATENBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIENISM, OLIEHUBATh PUCKU
MIOCJIEAICTBHI 1€ATENBHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUHN

JucuunimHaApHbIe2

- chopmMupoBaTh NPEICTABICHUS O POJIU U MecCTe
GU3MKM U acTPOHOMHMHM B COBPEMEHHON Hay4qHOU
KapTHUHE MHpa, O CUCTeMOOOpasyroleil poinu Gu3nKu
B Pa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKU H
COBPEMEHHBIX TEXHOJOTHM, O BKJIa/J€ POCCHUCKUX H
3apyOeKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HayKH;
MOHMMaHUe (PU3NYECKONW CYIIHOCTH HaOII0AaeMbIX
SABJIICHUN MHUKPOMHpA, MaKpOMUpA M MeraMmupa;
MOHMMAaHUE POJM AacCTPOHOMUU B MPAKTHUYECKOM
JIESITEIbHOCTH YEJIOBEKa M JaJbHEHIIEM Hay4dHO-
TEXHUYECKOM  pPa3BUTUHM,  poiau  (QU3UKH B
dbopMHupoOBaHUU  Kpyrozopa W  (PyHKIIMOHAILHON
IPaMOTHOCTH 4YeJIOBEeKa JJi pEIICHUs MPAKTUYECKUX
3ajau;

- cpopMUpPOBaTh YMEHHS peIllaTh pacueTHBIC 3aauu C
SIBHO 3aJaHHOM (PU3WYECKON MOMENbI0, HCIOIb3YS
¢u3nyecKre 3aKOHbI U IPUHLUIIBI, HA OCHOBE aHAIN3a
yCIIOBUSL 3a/ladd  BBIOMpPATh (PU3MUECKYI0 MOJEIb,
BBIZICNIATh  (PU3MYECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOUMBIE JJIs €€ PeUIeHHs, TPOBOIUTH PACUETHI U
OIIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYEHUS
(Gbu3MYeCKOl  BEIMYMHBI, pellaTh KaueCTBEHHBIC
3a/lau, BBICTpaMBasl JIOTMYECKU HENPOTUBOPEUUBYIO
LIENIOYKY pacCyXICHUM C ONOpOM Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBIICHUS;



YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HcCIeI0BaTeIbLCKHE JeiiCTBHA:

- BJIaJICTh HaBbIKAMH y4EOHO-HCCIICIOBATEIIBCKON 1
MPOEKTHOM JEeSATEIbHOCTH, HABBIKAMH Pa3pelICHUs
npo0em;

- BBISIBJIITh IPUUMHHO-CJIEJCTBEHHBIC CBA3U U
aKTyaJIU3UpOBaTh 3aJ]1a4y, BBIIBUTATh TUIIOTE3Y €€
peuieHus, HaXOAUTh apryMEHTHhI 7151 JJOKA3aTeIbCTBA
CBOUX YTBEPXKJCHUI, 3aaBaTh IapaMeTPbl U KPUTEPUHU
pelIeHHUS;

- AaHAJIU3UPOBATh MOJYUYEHHBIE B X0OJI€ PELICHUS 3aa4n
pe3yiabTaThl, KPUTUUECKH OLIEHUBATH UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- YMETb MePEHOCUTH 3HAHUSI B TIO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- YME€Tb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX
o0acTen;

- BBIJIBUTATh HOBBIE UJICH, NPEJIaraTb OPUTruHAIbHbIE
MOAXObI U PEIICHHUS;

- CITOCOOHOCTH MX HMCITOJIB30BaHUS B IT03HABATEIILHOM

U COLIMAIbHOM NPAKTHUKE

- BIQJECTh OCHOBOMOJATAOIIUMU  (U3HUYECKUMHU
MNOHATUSIMM U BEJIMYMHAMHU, XaPaKTEPU3YIOIIHMHU
buznueckue MIPOLIECChI (cBsI3aHHBIMH c

MEXaHUYCCKUM JIBH)KCHHEM, B3aHMOJCHCTBHUEM TEI,
MEXaHHYECCKHUMH KOJICOAHUSMHM W BOJHAMH, aTOMHO-
MOJIEKYJIIPHBIM CTPOCHUEM BEIIECTBA, TEIJIOBBIMU
MpoueccamMu; NEKTPUUECKUM U MarHUTHBIM MOJISAMH,
ANEKTPUUECKUM TOKOM, 3JIEKTPOMarHUTHBIMU
KOJICOAQHUSIMM M BOJIHAMM; ONTHYCCKUMU SBIICHUSIMH,
KBAaHTOBBIMM  SIBIICHMSIMH, CTPOCHHUEM aroMa |
aTOMHOTO  si/Ipa, PaJMOAKTUBHOCTHIO);  BIIAJICHUC
OCHOBOIIOJIarafOIIMMH ACTPOHOMUYECKUMU
IMOHSATHUSIMH, IIO3BOJISFOLIIMH XapaKkTepU30BaTh
MPOLECCHI, MPOUCXOIAIINE Ha 3BE31aX, B 3BE3JIHBIX
CHCTEMaX, B MEKTraJaKTUYECKOM Cpefe; IBHKECHUE
HEeOECHBIX TeJI, DBOJIIOLUIO 3Be3] 1 BCeeHHOI;

- BJIQJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMHU
(3akoH BcemupHoro tarorenus, I, I1 u II1 3akonb1
Hprorona, 3aK0H COXpaHEHUsI MEXaHUYECKON SHEPIUH,
3aKOH COXPAHEHHS UMITYJIbCA, TPUHLIUIT
CYNEPNO3UIIUU CUJI, TPUHIUI PABHOIIPABHOCTH
WHEPIHMATbHBIX CUCTEM OTCYETA; MOJIEKYIJISIPHO-
KUHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, a30BbIE
3aKOHBI, IIEPBBIM 3aKOH TEPMOJUHAMUKU; 3aKOH
COXpaHEHUsI ANEKTPUUECKOro 3apa/a, 3akoH KynoHa,
3akoH OMa Juisl yyacTka 1emnu, 3akoH OMa JJ1sl TOTHOU
ANEKTPUYECKON LIenH, 3aKoH Jxoyns - Jlenua, 3akoH
ANIEKTPOMArHUTHOM MHIYKIMH, 3AKOH COXPAHEHUS
SHEPIruH, 3aKOH NMPSIMOJIMHENHOTO PACIIPOCTPAHEHUS
CBETA, 3aKOH OTPAXKEHHUSI CBETA, 3aKOH IIPEJIOMIICHUS
CBETA; 3aKOH COXPaHEHHUS YJHEPTHUH, 3aKOH COXPaHECHUS
MMITYJIbCa, 3aKOH COXPAHEHHUS IEKTPUUYECKOIO 3apsia,
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OK 02. lcnoap30BaTh
COBpPEMEHHBIC CPEJICTBA
[TOMCKa, aHaJIu3a 1
HHTEPIIpETalny HHHOPMAIIUH,
1 MH(POPMAIHOHHBIE
TEXHOJIOTMH JIJIsI BEITTOJTHEHHS
3a1a4 npodeccHOHATBHON
JIEATEIbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'0 MO3HAHUSA:

- cpopMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOILIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
JMaIoTe KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHDE;

- COBEPIIEHCTBOBAHUE A3BIKOBOW M UM TATEIBCKOM
KYJIbTYPBI KaK CPEJICTBA B3aUMOCHCTBUS MEKITY
JIFOJIBMH U TIO3HAHUS MUDPA;

- OCO3HaHHE IICHHOCTH HAY4YHOM JESTEIHHOCTH,
TOTOBHOCTB OCYIIECTBIISITh MMPOCKTHYIO U
HCCTIE0BATENIbCKYIO ACATEIFHOCTh MHAUBUAYATBHO U B
rpymre;

OgiajeHne YHHBePCAJIbHBIMH Y4eOHbIMH
MO3HABATEJbHBLIMH JeHCTBUSIMMU:

B) padoTa ¢ unopmanmeii:

- BIAJIeTh HaBBIKaMU TOTy4eHUs] HHGOPMAIUU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYUIECTBJISATH MMOUCK, aHATN3, CUCTEMATU3AIUIO U
WHTEPIPETANNIO HHPOPMAIIH Pa3IHYHbIX BUIOB U (HhopM
MpEACTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3IIMYHBIX (opMaTax C yIETOM
Ha3HaYeHUS HHPOPMAIINH U [[EIeBON ayTUTOPHH,
BBIOMpAst ONITUMATBHYIO (DOPMY MPECTABICHUS U
BU3yaJIU3alUU;

- OLIEHUBATh I0OCTOBEPHOCTD, IETUTUMHOCTD
nH(pOpMaInu, ee COOTBETCTBUE MPABOBBIM U MOPAIBHO-
ATUYECKUM HOpPMaM;

3aKOH COXPaHEHUs1 MacCOBOI'0 YUCIIA, TOCTY/aThl
bopa, 3aKoH pasinoaKTUBHOIO pacnazia); yBepeHHOe
UCIIOJIb30BaHHE 3aKOHOB U 3aKOHOMEPHOCTEH MpH
aHanu3e PU3NYECKUX SIBICHUN U POLECCOB

- YMETh YUUTHIBaTh I'PAHUIIbI IPUMEHEHUS U3YYE€HHBIX
bu3nyeckux Mozesel: MaTepraibHas TOUKa,
MHepLHalbHas CUCTEMA OTCYETa, UJIeATIbHBIN T'a3;
MO/IEJIN CTPOEHUS Ta30B, XKHUIAKOCTEH U TBEPABIX TEJ,
TOUYCYHBIN AJIEKTPUUECKHUM 3apsi, siAepHas MOJEIb
aToMa, HyKJIOHHAsi MOJIeJIb aTOMHOTO siipa Ipu
perieHnu GU3NUECKUX 3a1a4

- YMETb (OPMHUPOBATH COOCTBEHHYIO MTO3ULUIO O
OTHOILIEHHIO K (pr3nueckort HHpOpMauy,
[10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB, YMEHUI
MCIIOJIb30BaTh IU(PPOBbIE TEXHOJIOTUH JIJIsl TIOUCKA,
CTPYKTYpUPOBAHHUSI, UHTEPIIPETALIMU U TIPEICTABICHUS
y4eOHOM 1 HayYHO-MTOMYJISIPHON HH(pOpMAIUH;
pa3BUTHE YMEHUN KPUTHUECKOTO aHAJIN3a
noJjiyyaeMoi nHdopmanuu
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OK 03. [TnanupoBats u
peann30BhIBATH COOCTBEHHOE
po(hecCuOHATBLHOE U
JMYHOCTHOE Pa3BUTHE,
peIIPUHIMATENbCKYIO
JIeSITeTbHOCTD B
npodeccuoHanpHOM chepe,
UCTIOJIB30BaTh 3HAHUS 110
(MHAHCOBOW TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHUIX

- UCTIOJIB30BATh CPEACTBAa MHPOPMAITMOHHBIX
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3allMOHHBIX
3aja4 ¢ coOIr0IeHuEM TPeOOBaHUI 3PTOHOMUKH,
TEXHUKH 0€30MAaCHOCTH, TUTHEHBI, PECypcocOepekeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM HH(GOPMAITMOHHOH
0€e30IaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHHMSI U 3AIIUTHI
nHpopManuu, nHOOPMAITMOHHOM 0€301TaCHOCTH
JUYHOCTH

B o6s1acTH TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO MTOBE/ICHNUS,

- CITOCOOHOCTH OIICHUBATH CUTYAIIUIO U TPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPaTbHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH;

- OCO3HAHWE JJUYHOTO BKJIA/Ia B IOCTPOCHHUE YCTONIHBOTO
Oynymiero;

- OTBETCTBEHHOE OTHOIIICHNUE K CBOUM POJIHUTEIISAM U (WITH)
JIPYTUM WICHAM CEMbH, CO3JIJaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS [ICHHOCTEH CeMEWHO KU3HH B
COOTBETCTBHUH C TPAAULIUIMU HapoaoB Poccuu;
OBi1aieHne YHUBEPCAJIBHBIMHU PEryaisiTHBHBIMH
AeCTBUAMU:

a) CAaMOOPraHU3aLMSA:

- CaMOCTOSITEIHHO OCYIIECTBISATH TO3HABATEIHHYIO
JeSITeIbHOCTb, BBISIBISATH MPOOIEMBI, CTABUTH U
(dbopMynrupoBaTh COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNbHON EATENHHOCTH U KU3HEHHBIX
CUTYaIUsIX;

- CAMOCTOSTEIEHO COCTaBJIATh TUIAH PEUICHUS TIPOOIEMBI
C YY4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX

- BJIaJIETh OCHOBHBIMH METOJIJaMU HAYYHOT'O [TO3HAHMS,
UCIIOJIb3YEMBIMHU B (DU3HUKE: TIPOBOJIUTH MIPSIMBIC U
KOCBEHHBIC U3MEPEHUS PU3NICCKUX BEITUIHH,
BbIOMpas ONITUMAJIbHBIN CIOCOO U3MEPEHUS U
WCIIOJTB3Ys U3BECTHBIC METOIbI OIIEHKH IMOTPEIIHOCTEMN
WU3MEPEHHH, MPOBOAUTH UCCIIECIOBAHNE 3aBUCUMOCTEM
(UBUYECKUX BEIMYUH C UCTIOJIH30BAHUEM TTPSMBIX
WU3MEPEHHH, OOBSICHATH MTOJIYYCHHBIC PE3YIIbTATHI,
UCTIONB3Ys GU3UYECKUE TEOPUHU, 3aKOHBI U TTOHSTHUS, U
JlefaTh BBIBOJIBI; COOJIOIATh MpaBmUiia 0€30MacHOTO
TpyJa Mpu NPOBEACHUH UCCIETOBAHUI B paMKax
y4eOHOTr0 IKCIIEPUMEHTA U YUeOHO-
HCCICA0BATECILCKOM JCITEALHOCTH C HCIIOIb30BAHUEM
U(POBBIX U3MEPUTENBHBIX YCTPOUCTB U
nabopaTopHOro 000pyn0BaHUs; CHOPMUPOBAHHOCTH
MPEJICTABICHU 0 METOAAX MONyYeHUSI HAYIHBIX
ACTPOHOMHUYECKUX 3HAHMIA;

- oBaeTh (chopMHUPOBATEH IPEICTABICHNUS)
MpaBUJIaMu 3anucu puzndeckux Gopmyn penbeHo-
TOYEYHOU cucTembl o0o3HaueHuii JI. bpaiins (s
CJICTIBIX U CITA00BUIAIINX O0YUAFOIIHXCS )
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OK 04. DpdexTrBHO
B3aUMO/IEIICTBOBATH U
paboTaTh B KOJJIEKTUBE U
KOMaH/1e

BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;

croco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO
LIMPOKOI 3pYIUIINH B pa3HbIX 00JacTsIX 3HaHUH,
MIOCTOSIHHO IMOBBIIIATH CBOW 00pa30oBaTeNbHbIN U
KYJbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLICHKU
CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH
peuIeHus 0 UX CHUKEHUIO;

B) IMOIMOHAJIbHBIA HHTEJJIEKT, NPeANoJIaraouuii
c¢opMHPOBAHHOCTD:

BHYTPEHHEN MOTHBALMH, BKIIIOYAIOIIEH CTPEMIICHUE K
JTOCTHKEHHIO TIEJTH U YCTIEXY, ONITHMU3M,
WHUIIMATUBHOCTH, YMEHUE JACHCTBOBATH, UCXO/Is1 U3 CBOMX
BO3MOKHOCTEI;

- OMITATHH, BKITIOYAIOIIEH CTOCOOHOCTh TOHUMATh
SMOIMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €r0 MPU
OCYIIECTBJICHUU KOMMYHUKAIUHU, CIOCOOHOCTD K
COYYBCTBHIO U CONEPEKNBAHUIO;

- COIMATILHBIX HABBIKOB, BKITIOUYAIOIINX CITIOCOOHOCTH
BBICTPaNBaTh OTHOILLIEHUS C APYTHUMHU JIIOAbMU,
3a00THTHCA, IPOSBIISATH HHTEPEC U Pa3peliaTh
KOH(JIUKTBI

- TOTOBHOCTbH U CITIOCOOHOCTH K 00Pa30BaHHIO U
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEENEHUIO;

-OBJIa/ICHHE HABBIKAMH y4eOHO-MCCIEA0BATEIhCKOM,
MPOEKTHON U COLMATIbHOM JEATEIIbHOCTH;

OBjaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU
JeHCTBUSIMU:

- OBJIQJIETh YMEHUSAMHU PabOTaTh B TPYIIIE C
BBHITIOJTHEHUEM Pa3JIMYHbIX COIIMATBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAlMOHAIBEHO
pacmpenensTh AesITeNbHOCTh B HECTaHAAPTHBIX
CUTyalusX, aICKBATHO OLCHUBATDL BKJIAJ KaXXI0I'0 U3
YYaCTHHUKOB TPYIIIBI B PEIICHAE pACCMAaTPHBAEMOM
POOJIEMBI
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0) coBMecTHasi 1eAITeJIbHOCTh:

- IOHUMATh U UCMOJb30BATh PEUMYIIIECTBA KOMAaHIHON
Y MHAUBHUYaJIbHOM paboThI;

- IPUHUMATH LIEJIM COBMECTHOM JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPJAUHHUPOBATH JEHCTBHUS 110 €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHM, pacpeiesaTh
POJIU C Y4€TOM MHEHHI Y4aCTHUKOB OOCYXKIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B YCIOBHSIX
peaIbHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO
B3aUMOJCICTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TTOBEACHUE
B PA3JIMYHBIX CUTYAIUSIX, IPOSBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITh UHUIIMATUBHBIM

OBjajieHHe YHUBEPCAJIbHBIMHU PEryJsiTHBHBIMU
JlefiCTBASIMHU

') NPUHSATHE ce0s1 U APYTUX JIoaeii:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIIOACH mpu
aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;

- MpU3HABATh CBOE MIPABO M MPABO JAPYTHUX JIOJIEH Ha
OIUOKU;

- pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C TIO3UITUU
JPYroro 4yenoBeKa

OK 05. OcymiecTBisTh B o01acTH 3cTETHYECKOr0 BOCIIUTAHUSA - YMETh pacro3HaBarh (PU3NUECKUE SBICHUS

YCTHYIO U TUCHbMEHHYIO - CTETUYECKOE OTHOIIEHUE K MUPY, BKITFOUAs ICTETUKY (mporiecchl) v OOBACHATH MX HA OCHOBE M3yUEHHBIX

KOMMYHHKAITIIO Ha HAyYHOTO TBOPUYECTBA, MPUCYIIEro GU3HUECKOIN HayKe; 3aKOHOB: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE

TOCY/IapCTBEHHOM SI3BIKE - CITIOCOOHOCTh BOCIIPUHUMATH Pa3InYHbIC BUIBI MPSIMOJIMHEMHOE IBHKEHUE, CBOOOIHOE TaJICHHE TEl,

Poccwuiickoit deneparuu ¢ MCKYCCTBA, TPAJAUILIUU U TBOPUYECTBO CBOETO U APYTUX JBUKEHHE 110 OKPYKHOCTH, UHEPIIUS,

Y4€TOM 0COOECHHOCTEH HapOJIOB, OIYIIATh IMOIMOHAILHOE BO3/ICHCTBUE B3aMMOJICHCTBHE Tel, KojebaTebHOE IBUKEHHE,

COLMAILHOIO U KYJIBTYPHOI'O HCKYCCTBA, pe30HaHC, BOTHOBOE JIBUXKEHUE; U Dy3us,

KOHTEKCTa - yO@XIEHHOCTh B 3HAYUMOCTH ISl JIMYHOCTH U OpOYHOBCKOE TBM)KEHUE, CTPOCHHE YKHUIKOCTEH 1
00IIeCTBa OTEUYECTBEHHOTO U MHPOBOTO ICKYCCTBA, TBEPJBIX TN, U3MEHEHHE 00BEMa Tell TIPU HarpeBaHUH
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OK 07. ConeiicTBOBaThH
COXPaHEHHUIO OKpYKarouei
CpeIbl, pecypcocOepekeHHIO,
MPUMEHSTH 3HaHUS 00
W3MCHCHUH KJIMMaTa,
MPUHIIUIIBI OEPEKITHUBOTO
IPOM3BOJICTBA, 3PPEKTUBHO
JIEUCTBOBATh B YPE3BbIYANHBIX
CUTYaIUsIX

ATHUYECKHUX KYJIbTYPHBIX TPAAUIIUN U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIP@)KEHHUIO B Pa3HBIX BHJIAX
HCKYCCTBa, CTPEMJICHUE TIPOSIBIISITH KAYECTBA TBOPUECKOM
JINYHOCTH;

OBJjiajieHHe YHHBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU
JelCTBUSIMU:

a) o01IeHue:

- OCYIIECTBJIATh KOMMYHHUKAIIUU BO BCEX Chepax KU3HH;
- pacrio3HaBaTh HEBEpOAIbHBIC CPEICTBA OOIICHHUS,
IMOHUMATh 3HAYCHHE COIMAIbHBIX 3HAKOB, PACIIO3HABATH
MPEANOCHUIKA KOH(PJIUKTHBIX CUTYaIil U CMSATYATh
KOH(JINKTEI,

- Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS

C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

B o6s1acTH 3K0/10rMYECKOr0 BOCIMTAHHUSA:

- ¢(hOpMUPOBAHHOCTb HKOJIOTHUECKOH KYJIbTYpHI,
IIOHUMAHHUE BIIUSHUS COLUATIBHO-3)KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOIAHON U COLUATIBHOU
Cpezbl, 0CO3HaHUE III00ATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

- INIAHUPOBAHUE U OCYLIECTBICHUE ACUCTBUM B
OKpPY’KaIoIlleH Cpeziec Ha OCHOBE 3HAHUS LieJei
YCTOWYUBOI'O Pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HENPUATHUE JEHCTBUM, IPUHOCSIINX BpeL
OKpY>KarollEeu cpere;

- YMEHUE POrHO3UPOBATh HEOJIArONIPUATHBIE
9KOJIOTUYECKHE MOCIEACTBHS IPEATIPUHUMACMBIX

(oxJa)KaeHNN ), TEIJIOBOE paBHOBECHE, UCIIApEHUE,
KOHJICHCAIU, IUIaBJICHUE, KPUCTAIIIN3ALMsl, KUIICHHE,
BJIAKHOCTB BO3/yXa, CBSI3b CPEAHEN KHHETHYECKOM
SHEPIUHU TEMJIOBOIO ABMKEHHS MOJIEKYII C
a0COIOTHOH TeMnepaTypoii, HOBbIILIEHUE JaBICHUS
rasa Ipy €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXy apaMeTpaMH COCTOSIHUSI ra3a B
U30IpoLeccax; MEKTPU3aLus Tell, B3auMoJieiicTBre
3aps1/10B, HarpeBaHKUe MPOBOJIHUKA C TOKOM,
B3aUMO/ICHCTBHE MarHUTOB, JIEKTPOMAarHUTHAsS
MHAYKIM, JeCTBUE MAarHUTHOTO TOJIsI HA POBOTHUK
C TOKOM U JABIDKYIIHICS 3apsi]l, SIIEKTPOMarHUTHbIC
KoJIe0aHMsI U BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHeHHEe CBETa, OTPAXKECHUE, IIPEIIOMIICHHE,
uHTepdepeHus, Tuppakuus U MoIsipu3alys CBeTa,
qucnepcus cBeTa; GoTodIeKTpruuecKuil a3 dexr,
CBETOBOE JaBJICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0PO/a, ECTECTBEHHAS U
MCKYCCTBEHHAsI PaJIIOAKTHBHOCTh

- ¢(OpMHUPOBATH YMEHUS IPUMEHSTH TIOJTyICHHBIC
3HaHUA JUIsl OOBSICHEHUS YCIIOBUI MPOTEKAHUS
(bu3nUecKUX SIBICHUH B IPUPOAE U ISl IPUHATHUS
MPAaKTUYECKUX PEIIeHUH B TOBCEIHEBHOM KU3HU [T
oOecrieyeHHs 6€30MaCHOCTH MPH 0OpAILIEHUH C
OBITOBBIMU IPUOOPAMHU M TEXHUYECKUMU
YCTPOHCTBAMHM, COXPAaHEHUS 3J0OPOBbS U COOIIOICHUS
HOPM 5KOJIOTHYECKOT0 TIOBEICHUS B OKpYXKaroIei
cpezie; MOHUMaHue He00X0AUMOCTH PUMEHEHUS
JOCTY)KEHUH (PU3MKH U TEXHOJIOTUN IS
PalKMOHAIBHOTO MPUPOIOIIOIb30BAHUS
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JIEWCTBUM, IPEIOTBPAILIATh HX;

- pacUIMpPEHME OIbITA ACSITEIBHOCTH SKOJOTUYECKON

HaIpPaBJIEHHOCTH HAa OCHOBE 3HAHUH MO (U3UKe
[1K 1.1. ITpoBepsATh UCIPABHOCTD TEXHOJIOTHYECKOTO 00OPYIOBaHMS, CUCTEM O€30IMaCHOCTH H
CUTHAJIM3allu1, KOHTPOJIbHO-U3MEPUTENIbHBIX TPUOOPOB U aBTOMAaTUKU Ha
ABTOMAaTU3UPOBAHHBIX TEXHOJOTMYECKUX JIMHUSAX IPOM3BOJCTBA IMPOAYKTOB IUTAHUS U3
PACTUTENBHOTO ChIPSI B COOTBETCTBUH € HKCILTyaTallAOHHOW JOKYMEHTALUEH.
[1K 1.2. BbIMOMHATH TEXHOJIOTUYECKUE ONEPALMU 10 YCTPAHEHUIO HEMCIIPABHOCTEH B padoTe
TEXHOJIOTHYECKOro 000pyI0BaHusl, CHCTEM 0€30IMaCHOCTH U CUTHAIIM3ALINY,
KOHTPOJIbHO-U3MEPUTEIbHBIX ~ NPUOOPOB M aBTOMAaTUKM HAa  aBTOMAaTU3MPOBAHHBIX
TEXHOJOTMYECKUX JIMHUAX MPOU3BOACTBA IPOYKTOB IUTAHUS U3 PACTUTEIILHOTO ChIPbsS B
COOTBETCTBUU C 3KCIUTyaTaAllMOHHOM JOKYMEHTALUEH.
[IK 2.2. IlpoBoauTh TeXHUYECKHE HAOIIOAEHMSI 3a XOAOM TEXHOJIOIMUYECKOIo Ipoliecca
nepepadOTKU 3epHA U CEMSIH.
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1. CTpyKTypa 1 coaeprKaHue obLeobpasoBaTenibHOMN ANCLUNINHDI

2.1 O6bvem gucumnaunHbl U BUADbI yueb6HoM paboTbi

Bupa yuebHon paboTbl O6bem B
yacax
O6bem obpazoBaTeIbHOM NPOrpamMmmbl 108
AVNCLUUMNANHDI

1. OcHoBHOE coaeprkaHue 108
BT. ..
TeopeTnyeckoe obyyeHue 84
nabopaTopHble 3aHATUA 14
KOHTPO/IbHblE PaboThl 8

MpomeKyTouyHas aTTecTaums
(anddpepeHunpoBaHHbIN 3a4eT)
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2.2. TemaTUyECK1UI NNaH U coaeprKaHue UcumnnauHbl «Pusmnka»

HaumeHoBaHu CopepikaHue yyebHOro matepuana, nabopatopHbie paboTbl O6vem dopmupyemble
epasgenos u 4acoB obwue n
Tem npodeccuoHan
bHble
KomneTeHuuu
1 2 3 4
BeeaeHue. CopeprKaHue yuebHoro matepuana: 1 OK 03
®usunka n metoabl | dusuka — GyHAAMeEHTaNbHAA HayKa o Npupoge. EcTecTBeHHO-HayYHbI MeTO/, NO3HaHUA, ero OK 05
Hay4HOro NO3HAaHUA | BO3MOMKHOCTU WM FPAHULbI MPUMEHUMOCTU. DKCMEPUMEHT U TEOPUA B NPOLLECCE MO3HaHMUA
npupoabl. MogennposaHue Gnnyeckmx ABNEHUM U NpoL.eccoB. Ponb sakcnepMmeHTa 1 Teopum
B npouecce no3HaHuWA npupodbl. dPusmnyeckana senmnymHa. Pusnyeckne 3akoHbl. paHULbI
NPUMEHUMOCTM GU3NYECKMX 3aKOHOB M Teopuit. NMpuHUmMn cooTBeTcTBmA. MNoHATHE O
du13nMyeckon KapTMHe mupa. orpewHoCcTM MamepeHun GpUanyecknx BeNYUH
Paspen 1. MexaHuka 12 OKO01
Tema 1.1 CopaepraHue yyebHOro marepunana: 4 OK 02
OcHosbl MexaHuyeckoe asuxkeHne mn ero suabl. MatepuanbHaa TouKka. CKanapHble U BEKTOpPHble OK 04
KMHEMATUKK dunsmyeckne sennUnHbl. OTHOCUTENIBHOCTb MEXaHWYECKOro ABUKeHuA. Cuctema oTcyeTa. 8& 83
MpuHUMN oTHOCUTeNbHOCTM lanunea. TpaektopuAa. MyTb.
MepemelieHne. PaBHOMepHOE NpPAMOANHENHOe ABuKeHne. CKOPOCTb. YpaBHEHWe ABUKEHUA.
MrHoBeHHas W cpeaHsaa CKOPOCTU. YcKopeHue. [pamosinHeiHoe ABUKEHME C NOCTOAHHbIM
yCKOpeHueM. [BUKeHne ¢ NoCTOAHHbIM ycKopeHuem cBobogHoro nageHua. PaBHomepHoe
OBUXKEeHMe TOYKM MO OKPYMKHOCTH, YyrnoBaa CKOPOCTb. LleHTpocTpemutenbHoe ycKopeHue.
KnHemaTtuka abcontoTHO TBEpPAOro Tena
Tema 1.2 CopaeprkaHue yyebHOro matepuana: 4

OCHOBbI AMHaMUKN

OcHoBHaAa 3agava gnHamukun. Cnna. Macca. 3akoHbl MmexaHMKKN HbtoToHa. Cunbl B npupoge.
Cuna TAXKecTM M CMNa BCEMMUPHOrO TArOTEHMA. 3aKOH BCEeMMUPHOro TAroteHuA. [lepsas
KOCMMYECKaAa CKOpPOCTb. [BMKeHMe nnaHeT M Manblx Ten CONHEeYHON CUCTEMDI.
HesecomocTb. Cuabl ynpyroctn. Cunbl TpeHUA

Bec.
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Tema 1.3 Copep)KaHue yyebHOro matepuana: 4
3aKoHbl coxpaHeHuns | Mmnynbc Tena. Mmnynbc cuabl. 3aKOH COXPaHEHUA WMMNyAbca. PeakTMBHOe ABUMKeHWe.
BMEXaHUKe MexaHu4yecKas paboTa U MOWHOCTb. KuHeTuyeckas aHeprus. NMoTeHuManbHas sHeprma. 3akoH
COXPaHEHUA MexaHMYeCcKoMn aHeprumn. PaboTta cuabl TAXKECTM U CUAbI yNPYrocTu. NprumeHeHne
3aKOHOB COXpaHeHuA. Mcnonb3oBaHME 3aKOHOB MEXaHMKU ANA OObACHEHWUS AOBUMKEHUN
HebecHbIX Ten WM ANA pPasBUTMA KOCMMUYECKMX WCCNeLOBAHWUM, FpaHMUbl NPUMEHMMOCTH
K/TaCCUYECKOM MEXAHMKMU
Paspen 2. MonekynapHaa ¢pusnka u TepmoanHaMmKa 19 OKO01
Tema 2.1 Copep)KaHue yyebHOro martepuana: 4 OK 02
OcHoBbI OCHOBHbIE MOJIOXKEHUA MONEKYNSAPHO-KMHETUUYECKON TeOpUM. Pasmepbl U Macca MONEKYN U OK 03
MONEKRYNAPHO- atomoB. bpoyHoBckoe asuskeHue. CTpoeHWe ra3006pasHbiX, KUAKUX U TBEpAbIX Ten. OK 04
KMHETUYeCcKou NaeanbHbiit ras. laBneHune raza. OCHOBHOE ypaBHEHUE MONEKYIAPHO-KMHETUYECKOW Teopumn OK 05
Teopuu rasos. TemnepaTypa M ee u3MepeHMe. ABCONOTHbIN  HyNb  TemnepaTypbl. OK 07
TepmoanHammMyecKaa LWKana TemnepaTypbl. Temnepatypa 3Be34. CKOpPOCTU ABUXKEHUA MK 1.1.
MOJIEKYNT U UX U3MepeHUe. YpaBHEHUE COCTOAHMA MAeanbHOro rasa. Msonpoueccbl U unx MK1.2
rpadukmn. Na30Bble 3aKOHbI MK 2.2
NabopartopHble paboTbi: 2
1. U3yyeHne ogHoOro 13 n3onpoLeccos
Tema 2.2 Copep)KaHue yyebHOro martepuana: 5
OcHosbl BHyTpeHHAA 3Heprua. Pabota u Tennonepepaya. KonuuyectBo Tennotbl. YpasBHeHue
TEPMOANHAMUKN TennoBoro 6anaHca. lNepBoe Hayano TepmoauMHaMUKWU. AamabaTHbii npouecc. Btopoe
Hayano TepmoamHamukn. Tennosble aguratenn. KM Tennosoro pgsuratena. OxpaHa
npmpoabl
Tema 2.3 Copep)KaHue yyebHOro martepuana: 4
ArperaTHble NcnapeHne n KoHAeHcauma. HacblweHHbIM nap u ero ceomctea. OTHOCUTEIbHAS BAAXKHOCTb
COCTOAHMABELLECTBA U Bo3ayxa. [lpubopbl Ans onpeaeneHNs BAAXKHOCTM Bo3dyxa. KuneHune. 3aBUCMMOCTb
bazoBble TeMNepaTypbl KMMNeHUA OT /AaBAeHMA. XapaKTepuCcTMKa KUOKOro COCTOAHWMA BeLecTsa.
BavkHMIn nopAaaoK. [MoBepxHOCTHOe HaTAaAKeHue. CmaumBaHue. KanunnApHble ABAEHMA.
NEPEXOAbI XapaKTepucTuKa TBepA0ro COCTOAHUA BelecTsa. Kpuctanamueckme n amopdHble Tena
NabopaTtopHblie paboTbi: 2

2. OnpeaeneHne BNaXKHOCTM BO34yXa

19




KoHTponbHaa pabota N2l «MonekynspHaa pusmka U TepMognMHAMUKa»

Paspgen 3. dnekTpoguHamuKa

32

Tema 3.1
dNeKTpuyeckoe none

CopeprkaHue yuebHoro matepuana:

dNeKTpUYeckne 3apadbl. dNeMeHTAPHbIN 3IEKTPUYECKUIM 3apsa. 3aKOH COXpaHeHuna 3apaaa.
3aKoH KynoHa. dneKkTpuyeckoe none. HanpaXeHHOCTb 3nekTpuyeckoro nond. puHUmMn
cynepnosuumnu nonen. NMpoBogHNKM B 3NEKTPUYECKOM Nose. [UINEKTPUKN B SIEKTPUYECKOM
none. Monapusayma OMINEKTPUKOB. MNoTeHuman. PasHocTb NnoTeHLManos.
JKBUNOTEHUMANbHbIE MNOBEPXHOCTU. CBA3b MeXAY HANPAKEHHOCTbD W Pa3HOCTbIO
NOTEHUMANOB  3NEKTPUYECKOTrO  MNOAA.  IDNEeKTpoeMKocTb. KoHaeHcaTopbl.  JHeprus
3apPAKEHHOro KOHZeHcaTopa. [pumeHeHne KOHAEHCAaTOPOB

Tema 3.2
3aKOHbI
NOCTOAHHOrOTOKA

CopepykaHue yue6HOro marepmana:

Ycnosus, HeobxogmMmblie ANA BO3SHMKHOBEHMA U MOAAEPKAHMA 3NEKTpUYecKoro Toka. Cuna
TOKa. JneKTpuyeckoe conpoTtusnieHue. 3akoH Oma anAa ydactka uenwu. lNapannenbHoe wu
nocnegoBaTefibHOe COeAgMHEHME MNPOBOAHMKOB. PaboTa M MOLLHOCTb MOCTOAHHOFO TOKa.
Tennosoe geiicTBue ToKa 3aKoH [xoyna—J/leHua. INeKTPOoABMKYLLAA CUIA UCTOYHMKA TOKa.
3akoH Oma ans noaHoM uenu

NabopartopHble paboTbi:
3. M3yyeHune 3aKOHOB NOC/eA0BATENIbHOMO M NapanneNbHOro CoeANHEeHN NPOBOAHMNKOB.
4. N3amepeHune 31C v BHYTPEHHErO CONPOTUBAEHUA UCTOYHMKA TOKA

Tema 3.3
DNEeKTPUYECKMn TOK
BPa3/IMYHbIX
cpepax

CopepkaHue yue6HOro matepmana:

DNEeKTPUYECKUIA TOK B MeTanfaX, B 3/IEKTPO/INTAX, rasax, B BaKyyme. INEKTPO/n3. 3aKoH
anektponusa Papaged. Buabl rasosbix pas3pagos. TepmoaneKTpoHHaA amuccua. Mnasma.
DNEeKTPUYECKUIA TOK B noaynpoBogHuKax. CobcTBEHHAA M NpMMecHasa NpoBoAMMOCTU. P-n
nepexog,. NonynposoaHuKoBble Npubopsbl. NMpumeHeHNe NoNyNpPoOBOAHUKOB

Tema 3.4
MarHuTtHOe none

CopepkaHue yue6HOro matepmana:

BeKTOop MHAYKUMW MaArHUTHOro noasa. BsammoaelicteBue TokoB. Cuna Amnepa. NpumeHeHune
cmnbl Amnepa. MarHUTHbIM NOTOK. [elcTBMe MarHMTHOrO Nosa Ha ABMXKywmincs 3apad.Cuna
NopeHua. lNpumeHeHne cunbl JlopeHua. MarHuTHble cBoMcTBa BelecTBa. CosiHeYHasn
aKTUBHOCTb U €€ BNUAHKE Ha 3emnto. MarHuTHble bypu

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
NK1.1

MK 1.2.

MK 2.2
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Tema 3.5 Copep)KaHue yyebHOro matepuana: 4
INEeKTPOMArHuTH flBneHne 3NeKTPOMArHUTHOM WHAYKUMWU. 3aKOH 3N1EKTPOMArHMTHOM MHAYKuuKU. [MpaBuno
anMHAYKUMA NleHua. Buxpesoe snekTpuyeckoe none. 3AC MHAYKUMM B OBMKYLLMXCA MNPOBOAHUKAX.
fiBneHne  camouHAykumn.  UHAYKTUBHOCTb.  DHEpruAa  MarHUTHOroO  MNonAa  TOKa.
DneKTpomarHMTHoe none
NabopartopHble paboTbi:
5. N3yyeHune aBneHna sNeKTPOMarHMTHON UHAYKLMN 2
KoHTponbHaa pabota Ne2 «3nekTpuyeckoe nose. 3aKoHbl MOCTOAHHOIO TOKa. MarHMTHOEe nosne. d1eKTPOMarHMTHas 2
MHAYKUMA»
Pasaen 4. KonebaHusa v Bo/HbI 10 OKO01
Tema 4.1 CopaeprkaHue yyebHOro martepumana: 4 OK 02
MexaHunyeckume FapmoHuyeckne konebaHuns. CBob6oaHbIE MexaHMYeckue KonebaHus. MpeBpalieHme sHeprum OK 04
KonebaHua u npu KonebatenbHOM ABMMKEHUW. MaTeMaTUYecKMih MaATHUK. [PYXKUHHbIA  MAATHUK. OK 05
BOJIHbI BbIHY»KAEeHHble MexaHN4Yeckue KonebaHus. PesoHaHc. OK 07
MonepeyHble N NPOAOAbHbIE BOJIHbI. XapaKTEPUCTUKN BO/HbI. 3BYKOBbIE BOJIHbI. YNbTPa3BYK U
ero npumeHeHue
Tema 4.2 Copep)KaHue yyebHOro martepuana: 6
DNeKTpoOMarHuTHble CBobOOAHbIE 3N1EKTPOMArHUTHble KonebaHuA. [peBpalieHMe 3HeprMn B KonebaTesbHOM
KonebaHuAa U BONHbI KoHType. Mepuog cBoH6OAHbIX 3neKTpuieckmnx konebaHmn. Popmyna TomcoHa. 3aTyxatowme
3NEeKTPOMaArHuUTHble KonebaHuA. BbIHy)KAEHHble aneKkTpuyeckme KonebaHua. MepemeHHbIN
TOK. Pe3oHaHC B 3/ieKTpuyeckoi uenun. FeHepaTop NepemMeHHOro Toka. TpaHcdopmaTopbi.
MNonyyeHune, nepeaaya u pacnpeseneHune 31eKTposHepruu.
DNeKTPOMarHuTHble BOJIHbl. CBOMCTBA 3/1EKTPOMArHUTHbIX BOAIH. OTKPbITbIM
KonebaTtenbHbI KOHTYp. OnbiThl . Nepua. U3obpeteHne pagmo A.C. Monosbim. MoHATME O
paguocsasu. MNMpuHumn pagnoceasu. NpumeHeHne 3aN1eKTPOMArHUTHbIX BOJIH
Paspen 5. Ontuka 16 OKO01
Tema 5.1 CopaeprkaHue yyebHOro matepuana: 4 OK 02
Mpupopa ceeta TouyeyHbI WUCTOYHUK cBeTa. CKOPOCTb pPaAcnpOCTPaAHEHWA cCBeTa. 3aKOHbl OTPaAXKEHUA u OK 04
npenomnenva cseta. MNpuHumn TrovireHca. ConHeuvHble M NiyHHble 3aTmeHuA. [MonHoe OK 05

oTpa)keHue. JIMH3bl. [locTpoeHWe u306parkeHUa B AMH3ax. Popmyna TOHKOM JIMH3bI.
YBenuyeHue nuH3bl. [Na3 Kak ontuyeckaa cuctema. Ontuyeckme npubopsbl. Teneckonsl
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NabopaTtopHblie paboTbi:

6. OnpeaeneHne NoKkasatensa NpeNomMaeHusa cTekna 2
Tema 5.2 Copep)KaHue yyebHOro matepuana: 4
BonHosble cBoicTBa | MHTepdepeHumna ceeTa. KorepeHTHOCTb CBETOBbLIX Nyveil. MHTepdepeHUMA B TOHKUX NAEHKaAX.
cBeTa Konbua HbtoToHa. Mcnonb3oBaHne uHTepdepeHUUM B HayKe U TexHuKe. Oudpakums ceeta.
Ondpakuma Ha wenn B napannenbHbix nyvax. AudpakumoHHaa pelweTka. Monapusauma
nonepeyHbix BoaH. MNonAapusauma ceeta. MNonapoungbl. Aucnepcms ceeTa. Buabl nsnydyeHuii.
Buabl cnekTtpoB. ChnekTpbl MchnycKaHuAa. CnekTpbl nornoweHua. CneKkTpasbHbIM aHanus.
CnekTpanbHble Knaccbl 3Be34. YnbTpadumonetoBoe msnyyeHue. MHPppakpacHoe msnydveHue.
PeHTreHoBCKME Nyun. Mx npupoaa u ceomnctea. LLIKana anekTpoMarHUTHbIX U3AYYEHWU
NabopartopHble paboTbi:
7. OnpepgeneHune ANMHbI CBETOBOM BOJIHbI C MOMOLLBIO AUPPAKLMOHHON peLleTKu 2
KoHTponbHaa pabota Ne 3 «KonebaHua n BosiHbI. ONTUKa» 2
Tema 5.3 [BUXKeHMe co CKOpOCTblo cBeTa. [MocTynaTbl TeEOPUU OTHOCUTENBLHOCTU U CNeACTBUA U3 HUX. 2
CneumanbHas MHBapMaHTHOCTb MOAYNA CKOPOCTM CBETA B BaKyyme. dHeprua nokoA. CBA3b MacCbl U SHEPrum
Teopua cBO6OAHOM YACTULLbI. DNEMEHTbI PENATUBUCTCKOM ANHAMUKM
OTHOCUTENbHOCTH
Pasgen 6. KsaHToBaa pu3mnKa 10 OKO01
Tema 6.1 CopepKaHue yue6HOro matepuana: 4 OK 02
KBaHTOBas KBaHTOBaA runoTesa MnaHKa. Tennosoe usnyyeHne. KopnyckynspHo-BOAHOBOM Ayanansm. OK 04
ONTUKa doToHbI. [MnoTe3a ge bponns o BONHOBbLIX CBOMCTBAxX YacTuu,. [asneHne ceeta. XMMUYECKoe OK 05
Aencrteue ceeta. OnbiTol M.H. Nlebepesa 1 H.U. Basnnosa. ®otoadpdekt. YpaBHeHne OK 07
dnHwWTenHa ana ¢potoaddeKra. NMpumeHeHne GoToapdeKTa
Tema 6.2 Copep)KaHue yyebHOro martepuana:
®dusnka atoma PasBuTtne B3rnagoB Ha CTpoeHMe BellecTBa. Moaenn CTpoeHuMs aTOMHOro aapa. AgepHas 4

dTOMHOIO A4pa

mogenb atoma. OnbiThl 3. Pesepdopaa. Mogenb atoma Bogopoga no H. bopy. KBaHToBble
noctynatbl bopa. Jflazepbl. PaAuoOaKTMBHOCTb. 3aKOH pagMOAKTUMBHOrO  pacnaja.
PagnoakTBHble npeBpaleHma. Cnocobbl HABAAEHNA U PETUCTPALUN 3aPAXKEHHbIX YaCTuLL.
CtpoeHune atomHoro agapa. JedpeKkT maccbl, SHeprua CBA3N U YCTOMYMBOCTb AaTOMHbIX AAep.
ApepHble peakuun. fAaepHaa 3sHepreTMKa. DHepreTUYeCcKUn BbIXOL ALEPHbIX pPeakuuin.
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MCKycCcTBEHHAA pPaAMOaKTMBHOCTb. [eneHue Taxenolx sagep. LienHaa apepHasa peakuus.
YnpaBnsemas uenHas peakuma. AaepHolii peaktop. TepMoaaepHbI CUHTE3. JHeprua 38e3s,.
MonyyeHne pagMOAKTUBHLIX WM30TOMOB W WX NpuUmeHeHue. Buonornyeckoe paencTene
PAfMNOAKTUBHbLIX U3/yYeHUIN. INeMeHTapHbIe YacTULbl

KoHTponbHas paboTta N2 4 «KBaHTOBasA ¢pu3mKa» 2
Paspen 7. CtpoeHue BceneHHoit 6 OKO01
Tema 7.1 CopepKaHue yye6HOro matepuana: 2 OK 02
CrpoeHune ConHeyHol| ConHevyHana cucTemMa: naaHeTbl U Manble Tena, cuctema 3emna—JlyHa OK 03
cncTembl OK 04
Tema 7.2 CopaeprkaHue yyebHOro matepumana: 2 OK 05
3sontouma BceneHHow [CtpoeHune m sonoumnsa ConHua u 3Bé3a. Knaccudukauma 3sé3a. 3BE3abl MU UCTOYHUKM UX OK 07
SHeprum.
lanakTMka. CoBpemeHHble NpeacTaBAeHNA O CTPOEHUM U 3BOAOLMN BceneHHoM
JlabopaTopHblie paboTbi:
8. N3yuyeHune KapTbl 3B€34HOM0 Heba 2
MpomerKyTouHana atrectauma: gupdepeHUMpPOBaHHbIN 3a4eT 2
Bcero: 108
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3.1. TpeGoBaHus K MaTepHAJIBLHO-TEXHHYECKOMY O0ecIe4YeH U0
Peanu3zanus nporpaMMel y4eOHOU TUCHUILIAHBI TPEOYeT HATMYKS y4eOHOT0 KaOMHETa.
O6opynoBanue yaeOHOT0O KaOHHeTA:

- mocago4YHbBIX MecT —30

- cryibeB —30

- Iocka kiaccHast —1

[Tpubops! u ycTpoiicTBa:

-eCTh HEOOJIBILIOM KOJINYECTBE;

VueOHble HATISIAHbBIE IOCOOMS:

- TAOJIULIBI

- IUTAHIICTHI (KApTHI, TUTAKATHI. . .)

JleiicTByroMasi HOPMAaTUBHO-TEXHUYECKAs JIOKYMCHTAIIHS:
-TipaBUJIa TEXHUKU OE30MMACHOCTH U TPOU3BOJICTBEHHON CAaHUTAPUU
- HHCTPYKIIHH:

TexHUYECKHE CpeACTBA OOYICHHS:

- 9KpaH IPOCKINOHHBIN

- BUACOPHIBMBI

3.2. MudopmarimonHoe odecrieueHrue o0ydeHusl
Ons peanvsaymm nporpaMmbl 6Mb6aMOTEYHbIN dOHA 06pa3oBaTeIbHOM OpPraHM3aLMmn AONKEH

MMeTb MeyaTHble W/WUAM  3INEeKTPOHHble obpasoBaTenbHble W MHOOPMALMOHHbBIE  PECYPChbl,
pPEKOMeHZ0BaHHble AN MCNO/Nb30BaHUA B 0b6pa3oBaTeNbHOM MNpOLLecce, He cTaple NATU NeT ¢
MOMEHTa U3aaHuA.

2. PeKkomeHayemble Me4yaTHble U34aHMA No  peanusaumm obuweobpasoBaTenbHOM
ANCLMNANHBI NpeaCcTaB/ieHbl B METOANYECKUX PEKOMEHAALMAX NO OpraHM3aLmm obyyeHus.

Jna cmyoenmoe

1. Hmutpuesa B.®. ®Ousuka 1uig npodeccuil 1 cnenuaibHOCTeH TEXHUUECKOTo MPOoQHIIs.
JlaGopaTopHbIli  TIpakTUKyM: yd4eOb. 1mocobue Il CTYIEHTOB  MPOQeCCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3aluii, ocBamBaroumx npodeccun u crneuuansHoctu CIIO. — M.,
2019
2. Tpopumosa T.M., Pupcor A.B. Pusmka 11 npodeccuil U CrHeHUATBHOCTEH
TEXHUYECKOTO M €CTeCTBEHHO-HayyHOro mpoduieit: COopHHK 3amad: yded. mocodwe ais
CTY/IEHTOB NpPO(dhecCHOHANBHBIX 00pa30BaTEeNbHBIX OpraHU3alui, OCBaMBAIOIINX MpOoQeccuu u
cnemmansHoctu CIIO. — M., 2019
3. TpobumoBa T.H., ®upcoB A.B. Dusmka mi1s mnpodeccuii U crnenuaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-Hay4dyHOro mpodwieit: Pemenus 3amad: yded. mocobwe mis
CTY/IEHTOB Npo(decCHOHANBbHBIX 00pa30BaTENbHBIX OpPraHU3alMid, OCBAUBAIOUINX MpPOdECcCCUH U
crenpansHoctu CI1O. — M.2019
4. @upcoB A.B. Pusumka a8 npodeccuii U CIEMUATBHOCTEH TEXHHUYECKOTOo H
€CTECTBEHHO-HAy4yHOTO  Tpodmieli:  ydeOHWK  JUIi  CTYACHTOB  MPOQeCCHOHATBHBIX
o0Opa3oBaTeNnbHBIX OpraHu3aluii, ocBauBarox npodeccun u cnenuansHoctu CIIO/mox pen.
T.U. Tpodumosoii. — M., 2019
Ouzuka 10 xm. Msakumes 5. , ByxoBueB b. b. , Corckuit H. H. YueOuuk. — M. : «
[Ipocsemenue », 2019
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Ousuka 11 k1. Msakumes ['.5. , byxoBueB b. b. , Corckuit H. H. YueObnuk. — M.

ITpocsemenue», 2019

®usuka 3amaunuk 10 — 11 k1. PeimkeBud A. I1. — M. : « JIpoda» 2019.

NuTepHeT-pecypcenl:

www.fcior.edu.ru (OenepanbHbIi EHTP HHPOPMAITMOHHO-00Pa30BaTEIHHBIX PECYPCOB).

wwww.dic.academic.ru (Axkagemuk. CroBapy ¥ SHIUKJIONICIUH ).

www.booksgid.com (Books Gid. DnekrporHast 0ubImuoTeKa).
www.globalteka.ru (I'mo6anteka. ['mobanbHast OnOIMOTEKa HAYYHBIX PECYPCOB).
www.window.edu.ru (Exunoe okHO gocTyna k 00pa3oBaTeIbHBIM pecypcam).

www.st-books.ru (JIyumrast yaebnas mureparypa).

www.school.edu.ru
3 PEKTUBHOCTB ).

(Poccuiickmii

o0pazoBaTenbHbIN

www.ru/book (DaekTpoHHas OMOIMOTEYHAS CUCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3oBatenbhbie pecypcsl UnTepHeTa — Dusuka).

noprai.  JlocTynHOCTS,

www.school-collection.edu.ru (Exnnas koyutekuus HUPPOBBIX 00pa30BaATEIBHBIX PECYPCOB).

https//fiz.1september.ru (yue6HO-MeTo1MYecKas Tazeta «Dusukay).
www.n-t.ru/nl/fz (HobeneBckue naypearsl o (GU3HKE).
www.nuclphys.sinp.msu.ru (aepnas pusuka B UnTEepHETE).

www.college.ru/fizika (IToaroroska k EI'D).
www.kvant.mccme.ru (Hay4HO-NOMYJISAPHBIA (PU3NKO-MaTeMaTHIeCKuil xKypHai «KBaHT»).
www.yos.ru/natural-sciences/html (ecTecTBeHHO-HaY4YHbIN KypHaJ A1 Mosioexu «I1yTb

B HAYKY»).

4. KOHTPOb M OLUEHKa pe3y/1bTaTOB OCBOEHUA AUCLUN/IUHDI

KOHTpONb M OuEeHKa pacKpbiBalOTCA Yepe3 YCBOEHHble 3HaHMA W npuobpeTeHHble
0byyYaloLWMMUCA YMEHUA, HanpaBieHHble Ha GOopmMMpOBaHME O06WMX U NPOPECcCMOHANbHbIX
KomneTeHuMin. KomneTeHUMnN A0MKHbI OblTb COOTHECEHbI C MPeaMETHbIMU pe3ybTaTaMu.

Kopa n HaumeHoBaHue

dopmupyembix KomneTeHLMA

Pasagen/Tema

Trn oUuEeHOYHbIX
meponpuaTuim

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
[1K 1.1.
[1K 1.2.
[1K 2.2.

Pazgen 1. Temer 1.1., 1.2, 1.3
Paznen 2. Temsr 2.1.,2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.,
34, 3.5.

Pa3znen 4. Temn1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 6. Tems! 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

- YCTHBIN ONPOC;

- (pOHTATBHBINOMPOC;

- OIICHKa KOHTPOJIbHBIX
pabor;

- HaOJroJeHHUE 3a XOI0M
BBITTOJTHEHUS JTA00PATOPHBIX
pabor;

- OIICHKA BBHITIOJTHEHUS
1a00paTOpHBIX paboT;

- OIICHKA MPAKTHYECKUX
pabot (pereHus
Ka4eCTBEHHBIX, PACUETHBIX
3a/1ay4);

- OLIEHKAa TEeCTOBBIX
3aJIaHuM;
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- HaOIIoACHUE 3a XOJI0M
BBITTOJHEHHMS
WHUBUIYAIBHBIX IPOCKTOB
1 OLIEHKA BBIIOJHEHHBIX
MIPOEKTOB;

- OILICHKA BBIIOJHEHUS
JIOMAIIHUX
CaMOCTOSATEILHBIX PabOT;

- HaOJI0ACHHE U OLIEHKA
perieHus Keic-3a1ay;

- HaOJIIOJIEHHE U OIICHKA
JICJIOBOM WTPHI;

- JuddepeHunpoBaHHbII
3a4eT
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Kpurepun ouenku:

Ouenka «5» cTaBUTBHCSA B TOM cJIydae, CIH yJaluncs:

A) oOHapyXMBaeT IOJHOE NMOHUMaHUE (U3UYECKOM CYIIHOCTH pacCMaTpUBAEMBIX SIBJICHUHN U
3aKOHOMEPHOCTEH, 3HAHHE 3aKOHOB M TEOPUH. YMEET MOATBEPAUTh UX KOHKPETHBIMHM NPUMEPAMH,
IPUMEHHUTH B HOBOH CUTYyallM U IPH BBIIOJHEHNUH NPAKTHUECKUX 3aJJaHUM;

b) naer ToyHOE ompezeneHNEe U UCTOJIKOBAHUE OCHOBHBIX IOHSTHUM, 3aKOHOB, TEOPHIl, a TaKkKe
IpaBUIbHOE onpezeneHne GU3NIECKUX BEJIUUNH, UX €JUHULL U CIOCOO0B X U3MEPEHMUS;

B) TexHuyecku TrpaMOTHO BBIIOJHIET (DU3UYECKHE OIBITHI, YEPTEKH, CXeMbl M Tpadukw,
COITYTCTBYIOIIME OTBETY, IPABHJIBHO 3aIIUCBIBACT (DOPMYJIBL;

[') mpu oTBeTe HE MOBTOPSET JOCIOBHO TEKCT Y4eOHHMKAa, a YMEEeT OToOpaTh TIJIaBHOE,
O0OHapyKUBAET CaMOCTOSATEIILHOCTh U apryMEHTUPOBAHHOCTh  CYXJEHHUI, yMEeT yCTaHOBUTH CBA3b
MEXy M3y4aeMbIM U paHee M3YUYeHHBIM MaTepHalioM MO Kypcy (M3MKH, a TakkKe C MaTepuaioM,
YCBOEHHBIM IIPH U3YUYE€HUH JIPYTUX NIPEIMETOB;

Ounenka»4» cTaBUTBCA B TOM cJIy4dae, €CIUM OTBET YJOBJIETBOPSIET Ha3BaHHBIM BBIIIE
TpeOOBaHUAM, HO Yyyalluics: He o0JyiafaeT JOCTaTOYHBIM HABBIKOM pPabOThl CO CIPaBOYHOM
JIUTEPATypPOi.

Ounenka»3» CTaBUTBHCA B TOM CJIy4ae, €CIIM yJaluics:

A) UCHBITBIBaCT 3aTPYAHECHUS B NMPUMEHEHHH 3HAHWHA, HEOOXOOMMBIX /JIS peIIeHHs 3aaad
Pa3JINYHBIX TUIOB, IPU OOBSICHEHUN KOHKPETHBIX (PU3NYECKUX SIBICHUI Ha OCHOBE TEOPUH U 3aKOHOB,
WX B TIOATBEP)KICHUH KOHKPETHBIX TPUMEPOB MPAKTUIECKOTO MPHUMEHEHHS TEOPHii;

b) oTBedaeT HEMoJHO HA BOMPOCH! YUUTENs WM BOCIIPOU3BOAMT COJEpPKAHUE TeKca yueOHHUKa,
HO HEJJOCTATOYHO ITOHUMAET OT/I€JIbHbIE NIOJIOKEHNUS, UMEIOIINE BaXKHOE 3HAUEHUE B TEKCTE;

Ounenka»2» CTaBUTBHCA B TOM CJIy4ae, €CJIM yJaluics:

A) He 3HaeT W HE MOHMMAeT 3HAYMUTEIbHYIO YacTh MPOrpPaMMHOr0 MaTepuana B Ipeaenax
MOCTaBJIEHHBIX BOIIPOCOB;

b) nmeer cnabo copMupoBaHHbIE U HEMOJHOE 3HAHUS U HE YyMEET NPUMEHATh UX K PELICHUIO
KOHKPETHBIX BOIIPOCOB U 3aJ1a4 10 00pasIly U K MPOBEACHHUIO OIBITOB;

2. OueHKa MMCbMEHHBIX CAMOCTOSITEIbLHBIX 1 KOHTPOJILHBIX PadoT.

Ounenka»S»cTaBuTcs 3a padoTy, BHIINOJHEHHYIO 0€3 OIIMOOK U HEJJOYETOB MM MMEIOLIYIO He
0oJiee OHOTO HEAOUETA.

Ounenka»4»CcTaBUThCSl 32 PadoTy, BBIIOJHEHHYIO IOJIHOCTBIO, HO MpPHU HATUYMU B HEM: He
OoJiee 0THOM HErpyOOl OIIMOKHU U OJTHOTO HEJI0UETa;

Ouenka»3» cTaBUTBCA B TOM ciiy4yae, He Oosee 2 —X. TpyObIX OIIMOOK; MM OJHOW Herpy0oii
OIIMOKHU U TPEX HEJJOUETOB;

OuneHka»2» cTaBUTbCS, KOT/a YUCIIO OIIMOOK U HEJ0YETOB MPEBOCXOJUT HOPMY, MPH KOTOPOI
HE MOXET OBbITh BHICTaBJIEHA «OLEHKA3» WM €CJIM MPAaBUIBLHO BHIIIOJHEHO MEHEE MOJIOBUHBI paOOTHI.

OueHOYHBIE MATEPHUAJIBI /ISl IPOMEKYTOUYHOM aTTeCTAUN
Kpurtepun onenkn

3a kaxa0e 3aJaHre MepBoOi YacTH BBICTaBisieTcs | Oamn mpu mpaBIbHOM 0TBeTe, 0 OalioB — mpu
HENPaBUILHOM OTBETE.
2 Gaia — MPUBEICHO MOJHOE MPABUIBLHOE PEIICHUE, BKITIOYAOIIEe CIIEAYIOIINE DIIEMEHTHI:
- 3anmcanbl (pU3HYECKHAE 3aKOHOMEPHOCTH, MPUMEHEHHE KOTOPBIX HEOOXOIMMO M JOCTATOYHO IS
pelIeHus TaHHOM 3a/1a4u;
- BrimonHensr HeoOXoaWMbBIE MaTeMaTHYeCKHe TMpeoOpa3oBaHMs H  pacu€Tbl (BO3MOXKHO, C
BBIUMCIICHUEM ITPOMEXYTOUYHBIX BETUYHH, TO €CTh «II0 YaCTIM),
- Yka3aHbl pU3UUECKUEe SIBICHUS U 3aKOHOMEPHOCTH, HO B MPUBEAEHHBIX PACCYKICHUIX COAEPKATCS
OIIINOKHU..
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IlepeBoa B nATHOANIILHYIO CHCTEMY:

«5» «“4» «3» «2»

19-22 GauioB 15-18 GaiutoB 11-14 6ayutoB 10 Oa10B 1 MEHBIIIE

Pexomenayembie TeMbl
HHIMBHUAYAJIbHBIX IPOEKTOB
» Anekcauap ['puropseBud CTONETOB — PYCCKHUMA (PUBHK.
» Anexkcanap CrenanoBud [lonoB — pycckuil yueHsblil, u3o0perarens paauo.
* AnlbTepHATHUBHAS YHEPIETHKA.
* AKycTHYeCKHE CBOWCTBA MOJIYIIPOBOIHUKOB.
* Aanipe Mapu AMiiep — OCHOBOIIOJIOKHHK 3JIEKTPOIUHAMUKH.
* ACUHXPOHHBIN JIBUTATEIb.
* AcTepousl.
* ACTpOHOMHUS HAIlIUX JTHEH.
* AtomHas ¢uszuka. M3oromnsl. [lpumeHenne paanoakTUBHBIX H30TOIMOB.
* beckoHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.
* bunonspuble TpaH3UCTOPHI.
* bopuc CemenoBuu SIko6n — (u3MK U H300peTaTeb.
* Bennuaiimume oTKpbITHS PU3HKH.
* Busbl anekTpuueckux paspsioB. DIEKTpUUYECKUE pa3psaabl Ha CIy>KOe yenoBeKa.
* BnusHue nedextoB Ha (puznyeckre CBOWCTBA KPUCTAILIOB.
* BecenenHnast u TeMHas MaTepusl.
* ["anuneo I"anuneir — ocHOBATENb TOYHOTO €CTECTBO3HAHUS.
* ['onorpadus u ee npuMeHeHNUE.
* JIBrxeHME Tena NepeMEHHON MacChl.
 ludpaxuus B HalIen KU3HU.
* J)Kunkne KpucTaisl.
* 3akoHbl Kupxroda 1 31eKTpruuecKkon 1enH.
* 3aKOHBI COXPaHEHMSI B MEXAHUKE.
* 3HaueHue oTkpbITHil ["anumnes.
* Urops BacunbeBny KypuaToB — ¢u3uK, OpraHu3aTop aTOMHOW HAYKH M TEXHUKH.
* Mcaak HeroTOH — co3marens Ki1accuueckon (pu3uku.
* lcnonb3oBaHue 31€KTPOIHEPTUH B TPAHCIIOPTE.
* Knnaccudukanus u xapakTepUCTHKHU dJIEMEHTAPHBIX YaCTHUIL.
* KoHCTpyKIIMOHHAs IPOYHOCTH MAaTe€pHalla U €€ CBSI3b CO CTPYKTYPOIl.
» KoHcTpyKkumst ¥ BUJIBI J1a3€pOB.
* Kpuoanexkrponuka (MUKpOIJIEKTPOHUKA U XOJION).
* JlazepHbIe TEXHOJIIOTUU U X UCIOJIB30BaHUE.
* Jleonapo na Bunun — y4eHsblif u u300peTaTeb.
* MaruuTHbsle 3MepeHus (IPUHLUIIBI TOCTPOESHUS TPUOOPOB, CIOCOOBI U3MEPEHUS
MarHMTHOT'O MIOTOKA, MArHUTHON MHAYKLIUN).
* Maiikn @apajneit — co3nareab y4eHUs 00 3JIeKTPOMarHUTHOM TIOJI€.
* Makc IInank.
¢ MeToa MeUeHBIX aTOMOB.
* MeTozp! HAOMIOIEHHS U PETHCTPALUHU PAJANOAKTUBHBIX U3TyY€HUH U YaCTHII.
* Merons! onpeneneHus MIOTHOCTH.
* Muxaun BacunbeBud JIOMOHOCOB — y4€HBIN SHIUKIIONEIUCT.
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* Mogenu atoma. OnbIT Pezepdopaa.

* MonekynsipHO-KMHETUYECKasi TEOPUsI UJI€aTIbHBIX Fa30B.

* MonHusa — ra3oBsli pa3psij B IPUPOIAHBIX YCIOBUSAX.

* HanoTtexHonorust — MexaucuuIinHapHas o01acTh pyHaaMeHTaIbHON U MPUKIIa-
HOM HayKH U TEXHUKHU.

* Huxona Tecna: xu3Hb 1 HeoObIYaliHbIE OTKPBITHUSI.

* Hukomait KonepHuk — co3aaTens relIMOLEHTPUIECKON CUCTEMBI MUPA.
* Hunbc bop — oauH U3 co3nareneit COBpeMeHHON (pU3UKH.

* Hyxnieocunres Bo BeeneHHoM.

* O0bsicHeHue GOTOCUHTE3a C TOYKU 3PCHUS (PUZHUKH.

» Onruyeckue sBJIEHMsS B IPUPOJE.

* OTKpBITHE U IPUMEHEHHE BBICOKOTEMIIEPATYPHOI CBEPXIIPOBOJAUMOCTH.
* [IepeMeHHBIN 2JEKTPUYECKUNA TOK U €r0 IPUMEHEHHUE.

* [I1a3ma — yeTBEpTOE COCTOSIHUE BEUIECTBA.

* [InaneTrsl CoNHEYHOU CUCTEMBI.

* [lomynpoBOAHMKOBBIE JATUUKHU TEMIIEPATYPBI.

* [IpuMeHeHue )XKUIKUX KPUCTAIOB B IPOMBILUIEHHOCTH.

* [IpumeHeHue SAEpHBIX PEaKTOPOB.

* [Ipupona gpeppomaruerusma.

* [IpoOnembl IKOJIOTHUH, CBA3AHHBIE C UCIIOJIB30BAHNEM TEIJIOBBIX MAIlIKH.
* [Ipou3BoacTBO, Nepeaaya U UCIOIb30BAHUE FIEKTPOIHEPTUH.

* [Ipoucxoxaenue CoHEUHON CUCTEMBI.

* [Ibe30anexTprueckuii 3pHeKT ero npuMeHeHue.

* PazBuTHE CPEICTB CBS3H U PAAUO.

* PeakTuBHBIE ABUraTEIN U OCHOBBI paOOTHI TEMJIOBOI MaIIMHBI.

* PeTMKTOBOE U3ITyYEHHE.

* Perrrenosckue nyun. Mcropus otkpeitus. [Tpumenenue.

* PoxxJieHne n 9BOMIOLUSA 3BE3L.

* Ponp K.O.11n0IKOBCKOrO B pa3BUTUN KOCMOHABTHUKH.

» CBeT — 3JI€KTPOMarHUTHAsl BOJIHA.

* Cepreii [TaBnoBuu KoposieB — KOHCTPYKTOp M OPraHU3aTop MPOU3BOJICTBA PAKETHO-
KOCMHYECKOW TEXHUKH.

» Cuiibl TpeHusl.

* CoBpeMeHHas CIIyTHUKOBAsl CBSA3b.

» CoBpeMeHHas (pu3nuecKkast KapTuHa MUpa.

* CoBpeMEHHBIE CPEJICTBA CBA3H.

* CoJHIIE — MCTOYHUK JKU3HU Ha 3eMII€.

* Tpancdopmatopsl.

* YpTpa3Byk (IOJydeHHE, CBOMUCTBA, IPUMEHEHNUE).

* YrpaBisieMblid TEPMOSIACPHBINA CUHTES.

* YcKOpUTEN! 3apsHKEHHBIX YaCTHULL

* ®u3uKa U My3bIKa.

» dusnyeckue cBOKWCTBA aTMochephl.

* ®OTORIIEMEHTHI.

* ®oroaddexr. [lpumenenue sBieHus pororddexra.

» Xanc Kpuctuan Opcres — OCHOBOIIONIOKHHUK 3JIEKTPOMAarHeTU3Ma.
* UepHble IBIpHI.

* [ITkasia SIeKTPOMArHUTHBIX BOJIH.

* DKOJIOTHUYECKHUE MPOOJIEMBI M BOBMOKHBIE ITYTH UX PEIICHHUS.

* DJEKTPOHHAs IPOBOJUMOCTh METAIIIOB. CBEPXIIPOBOIUMOCTb.

* Omunnii XpuctuanoBud JIeHI] — pycckuil pusuk
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