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1. HACIIOPT IPOI'PAMMBI YYEBHOU JUCHUIIJINHBI
01.06 <PU3UKA»

1.1. OO0mas xapakTeprucTHKA pado4eil MPOrpamMMbl

Pabouas nmporpamma nucuuiuivibl (nanee padbouas nporpamma) OJ1.06 «Duszuka
ABJIETCS] 00s513aTEBLHOM YacThI0 00111e00pa30BaTENLHOTO IIMKIIa 00pa30oBaTEIbHON
nporpaMmmbl B cootBeTcTBUH ¢ DPI'OC CIIO mno cnemumansHocTn 38.02.03
OnepanoHHast AESITEILHOCT B IOTUCTHKE.

1.2. Mecrto yueOHOU nucuuIuinHbl B cTpykrype OII CITO

Oo6meoopa3oBatenpHas yaeOHas aucrurumaa O/1.06 dusrka OTHOCUTCS K
o0mreo0pa3oBaTeIbHON IMOATOTOBKE OCHOBHOW OOpa30BaTEIbLHOM IMPOTPAMMBI -
IIPOrPaMMBI IIOJITOTOBKH CICIIUAIMCTOB CPEIHEr0 3BeHa Ha 0a3e OCHOBHOT'O O0IIEro
00pa3oBaHUs C MOJYYCHUEM CPEIHETO 00IIero 00pa3oBaHMs.

1.3. Ileanb M 3a1a4u OCBOEHHUSI AUCIHUILINHBI

Pabouas mporpamma o61mieo0pazoBaTenbHO yueOHoM mucuuruinabl O1.06
®duzuka pazpaboraHa B cooTBeTcTBUU ¢ IlpuMepHoil paboueil mporpaMmon
Nuctutyta pasButus mnpodeccHoHaTbHOTO 00pa3oBaHMs, YTBEPKIECHHON Ha
3acenannu CoBeTa MO OIICHKE COJEPKaHMS M KadecTBa MPUMEPHBIX padOdMX
mporpamMm 00111e00pa30BaTEIbHOTO M COIIMAIEHO-TYMaHUTAPHOTO IUKIIOB CPETHETO
npodeccuonansuoro oopazosanus [Ipotokon Nel4 ot 30 Hos6pst 2022 1.

Conepxanrue mporpamMMbl 00I1Ie00pa3oBaTEIbHON yYEOHOM JIUCITUTIINHBI
O/1.06 ®u3uka HanpaBIEHO HA JOCTHKEHUE CIAEAYIONIUX LeJIei:

¢ (opMupoBaHHE y 00yUJaIONIUXCS YBEPEHHOCTH B IIEHHOCTH 00pa3oBaHMUs,
3HAYMMOCTH (DU3UYECKUX 3HAHWHA [JI1 COBPEMEHHOTO KBAIH(DHUITMPOBAHHOTO
CTICIIMAITUCTA MPH OCYIIECTBICHUU €ro MpodeCCHOHATBLHON ACSITETFHOCTH;

¢ (opmupoBaHHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH;

e OBJajcHWE  crenuduueckod  cucTeMoil  (U3HYECKHX  TOHATHMA,
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

® OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJAJICHHE OCHOBHBIMH METOJAMH HAy4YHOTO TIO3HAHUSI TPUPOIBI,
UCIIOJIb3yeMbIMH B (pu3uke (HAOIIO/EHNE, OMHMCAHWE, U3MEPEHHE, BBIIBIKECHUE
TUIIOTE3, POBEICHUE IKCIIEPUMEHTA);

® OBJIaJICHHE YMEHUSIMHU 00pabaThiBaTh JIAHHBIC DKCIIEPUMEHTA, OOBICHATH
MOJIYYCHHBIC PE3YyJbTaThl, YCTaHABJIMBATh 3aBUCHMOCTH MEXKIY (U3UICCKUMU
BEJIMYMHAMU B HA0JII01a€MOM SIBJICHUM, JIENATh BHIBOIBI;

e (opmupoBaHue yMeHus pemiaTh (U3MUECKUE 3aJa4l pPa3HbIX YpPOBHEH
CJIOHOCTH;

® pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MpOIecce MPUOOPETEHHS 3HAHUN C MCIOJIb30BAHUEM PA3TUIHBIX



UCTOYHUKOB MH(POPMALIUU 1 COBPEMEHHBIX NH()OPMALIMOHHBIX TEXHOJIOTUH;

e yMeHUM (opMyIMpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO IO
OTHOIIIEHUIOK (PU3NYECKON HH(DOPMALINY, TTOTYyYaeMON U3 Pa3HBIX UICTOYHHUKOB;

® BOCIHUTAHHUE UYBCTBA TOPIOCTH 32 POCCUHCKYIO (PU3NUYECKYIO HAYKY.

OcBoenue kypca O/].06 @uzrka npeanoaaracT peleHne CIeAyInX 3a1a4:

e mpuoOpeTreHue 3HAHUN O (YHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHaX,
JeKalMX B OCHOBE COBPEMEHHON (U3NYECKOW KapTUHBI MHpa, NPUHIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOLECCOB, O Hauboiiee
BaXXHBIX OTKPBITHSIX B 00JacTH (PM3MKH, OKA3aBIIMX OMpPEICISIONICe BIUSIHAE Ha
Pa3BUTHE TEXHUKHU U TEXHOJOTHH;

® TOHUMaHHE (U3UYECKOU CYIIHOCTHU SIBJICHUH, MPOSBISIOMIUXCS B paMKax
IIPOU3BOJICTBEHHON JEATEIbHOCTH;

® OCBOEHHE CIOCOOOB HUCIOJIb30BAaHUSI (DU3UUYECKUX 3HAHUM ISl PELICHUS
MPAaKTUYECKUX M MPOGECCHOHAIBHBIX 3aJay, OOBSCHEHUS SIBICHUW MPUPOIBI,
MPOU3BOJICTBEHHBIX W TEXHOJOTUYECKUX MPOIECCOB, MNPUHIIUIIOB JEUCTBUS
TEXHUYECKUX MPHUOOPOB M YCTPOUCTB, 0OecriedeHus] 0€30NaCHOCTH MPOU3BO/ICTBA
U OXPaHbI IPUPO/IbI;

e (opmupoBaHMe yMEHUW  pemiaTh  Y4EOHO-IIPAKTUYECKUE  3aJaud
duznyecKoro coaepxKaHus ¢ yu€Tom npodeccuoHalIbHOM HallpaBIeHHOCTH;

e TpuoOpeTEeHNE OMbITa TO3HAHUS M CAMOTIO3HAHUST; YMEHHM CTAaBUTD 3a]]a4H
U pelaTh IpodaemMsbl ¢ yuéToM npodecCuoHaTbHOM HAPaBIEHHOCTH;

e (QopmupoBaHuEe YMEHHMI UCKaTh, aHAIW3UPOBaTh U 0O0padaThIBAThH
bu3nuecKyro HHPOPMALIHIO C YYETOM MPodecCHOHANTBHONW HATPaBIEHHOCTH;

® [OJIFOTOBKAa OOYYalOIIMXCA K YCIEIIHOMY OCBOCHMIO AMCLUMIUIMH U
MoayJel mpodecCHOHANBHOTO NHUKIA: (POPMUPOBAHHE Y HUX YMEHHMM W OIIbITa
NESATETbHOCTH, XapaKTepHBIX s Tpodeccuil / MOMKHOCTEH CIyXalluxX WIH
CHEIUATBHOCTEH, TOJNIy4aeMblX B  MPOo(ecCHOHATBHBIX  00pa30BaTEIbHBIX
OpraHU3alHUsIX;

® MOJArOTOBKa K (OPMUPOBAHMIO OOIIMX KOMIIETCHIIMN OyayIiero
CHelualncTa: caMooOpa3oBaHMs, KOMMYHHUKAIIMHM, MPOSIBJICHUS TIPa)kIaHCKO-
[IaTPUOTUYECKOM NTO3ULIUU, COTPYIHUYECTBA, IPUHATHUS PELICHUN B CTAHAAPTHON U
HECTAHJAPTHOW  CHUTyallusX, [POCKTUPOBAHUSA, TMPOBEACHUA  (HUINUECKUX
u3MepeHud, HPPeKTUBHOTO W  OE30MaCHOr0  KMCIOJIb30BAaHHUS — Pa3IMYHBIX
TEXHUYECKUX YCTPOMCTB, COOJIIONCHUSI TPABUJI OXpaHBI TpyAa MpU padoTe ¢
buzngeckuMu IprudopamMu U 000PYTOBAHUEM.

OcobeHHocTh (OPMHUPOBAHUS COBOKYIMHOCTH 3a/lay M3y4eHUS (DU3UKH IS
CUCTEMBl  CpEAHEro MNpo(ecCHOHATBHOTO  00pa30BaHUS  3aKJIOYaeTcs B
HEOOXOJMMOCTH peanu3anuu NpodheCcCHOHATBPHOW HAMpaBICHHOCTH pPEIIaeMbIX
3amay, yuéta 0cOOCHHOCTEH c(hephl NeATeTLHOCTH OYAYIUX CTICIIHAIUCTOB.

B PE3YyIbTAaTC OCBOCHUSA JUCHUITIMHBI O6yanOMHﬁCH JOJI2KEH 3HATD!

® CMBICII IIOHSATHM: (l)I/IBI/I‘ICCKOC SABJICHUC, THUIIOTE3a, 3aKOH, TCOpusl,



BEILECTBO, B3aMMOJICUCTBHE, D3JEKTPOMArHUTHOE II0J€, BOJIHA, (DOTOH, aToM,
aTOMHOE SIAPO, MOHUBUPYIOIINE U3TyUCHUS;

e CMbBICT (UBWYECKUX BEIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, Cuia,
UMITYJIbC, pab0Ta, MEXaHW4YEeCKas HDHEPTvs, BHYTPEHHSS HHEPrus, aOCONOTHAs
TeMIepaTypa, CpeiHsIsl KUHETHYECKas HSHEPrusi 4YacTHI] BEIIECTBA, KOJIMYECTBO
TEIJIOTHI, DJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsT;

® CMbICT (DU3UYECKUX 3aKOHOB KIIACCMUECKOW MEXAaHHWKH, BCEMHUPHOIO
TATOTEHUs, COXPAHEHMSI DHEPIHHM, HUMIIYJbca U JJIEKTPUYECKOro 3apsja,
TEPMOJIUHAMUKH, JIEKTPOMArHUTHOM UHIYKIIMHU, (OTOIPdeKTa;

® BKJIAJ] POCCHUMCKUX M 3apyO€XKHBIX YUYEHBIX, OKa3aBIIUX HauOOJbIIEEe
BIIMSIHUE HA pa3BUTHE PUBUKH;

B pe3ynbrare 0CBOEHUS JUCHUIUIMHBI 00yYarOIIUICs H0JIKeH YMeThb:

® [IPOBOJIUTH HAOIIOJCHUS, TUIAHUPOBATH U BBIOIHATH IKCIIEPUMEHTHI;

® BBIJIBUTaTh TUIOTE3bI U CTPOUTH MOJIEIIH;

® [PUMEHATH [OJY4YEHHblE 3HaHUA 10 (Qu3uke I8 OOBICHEHHUS
pa3HOOOpa3HbIX (PU3NYECKUX SIBJICHUN U CBOWCTB BEILIECTB;

® [PAKTUYECKH UCTIOIH30BaTh (PU3NYECKUE 3HAHMUS,

® OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMaLny;

® UCMOJb30BaTh MPUOOPETEHHbIE 3HAHMS M YMEHUS [UIsl pELICHHUs
MPaKTUYECKUX 3a/ady MOBCEJHEBHOM KU3HM, oOecrnedyeHus Oe30MacHOCTH
COOCTBEHHOM  U3HM, PAIMOHAIBHOTO MPHUPOJONOIb30BAHUS UM  OXPAHbI
OKPYKaIOIIEH CPEIbI;

® OMUCHIBATh U OOBSACHITH (DU3MUYECKHUE SBJICHUS U CBOMCTBA TEJl: CBOWCTBA
ra3oB, JKUJIKOCTE W  TBEPIbIX TEJN; DJIEKTPOMArHUTHYIO  HMHAYKIUIO,
pacIpoCTpaHEHUE JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3ITYyUCHUE U
TMIOTJIOIIEHUE CBeTaaToMoM; (hoTodPdeKT;

® OTJUYaTh TUMOTE3bl OT HAYYHBIX TEOPHUU;

® JieaTh BHIBOJIbI HA OCHOBE SKCIIEPUMEHTAIBHBIX JIaHHBIX;

® TIPUBOAUTH MIPUMEPHI, TOKA3BIBAIOIIUE, YTO: HAOIIOICHUS W IKCIIEPUMEHT
SBJISIIOTCSI OCHOBOW JUISI BBIABMKEHUSI TUIIOTE3 U TEOPHil, MO3BOJISIIOT MPOBEPUTH
UCTUHHOCTh TEOPETHMYECKHX BBIBOJOB; (PU3MUecKas TEOpHUs HaeT BO3MOXKHOCTb
OOBSCHATH W3BECTHBIC SIBIICHUS MIPUPOJIBI U HAYYHBIC (DAKTHI, TPEICKA3HIBATD CIIe
HEU3BECTHBIC SIBJICHUS,

® [PUBOJIUTH MPUMEPHI TPAKTUUECKOTO UCTIOIB30BaHUS (PU3NUECKUX 3HAHUM:
3aKOHOB MEXaHUKHU, TEPMOAMHAMUKH U DJEKTPOJAUHAMHKUA B DSHEPIEeTHKE;
pPa3IMYHBIX BHJIOB JJEKTPOMATHUTHBIX M3IYYEHUM [UIsl pPa3BUTUA PaTUO H
TEJIEKOMMYHUKAIIMA, KBAaHTOBOM (PU3MKH B CO3JIaHUU SIAEPHOU HHEPreTUKH,
Ja3€poB;

® BOCIIPUHUMATh M Ha OCHOBE IIOJYYEHHBIX 3HAHUH CAMOCTOSATEIBHO
olleHMBaTh WH(pOpMaruio, cojepxkamryiocs B coobmenusx CMU, Uurtepnere,
Hay4YHO-TIOMYJISIPHBIX CTAThSIX;

® [IPUMEHSATH MOJTYUYEHHBIC 3HAHUS JJI PElICHHs] (U3NUECKHUX 3a]1ay;



e ompeAenaTh Xapakrep (u3mueckoro mpoiecca mno rpadpuky, Tadiule,
bopmysre;

® U3MEPATH P PU3UUECKUX BETUUYHH, IPEJICTABIISAS PE3YIbTAThl U3MEPEHUM
C YYETOM UX MOTPEIIHOCTEH.

1.4. Ilnanupyembie pe3yJbTaTbl OCBOEHHsI 001Ie00pa30BaTEILHOM

aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

BCECTOPOHHE;

- YCTaHaBJINBATh
CYILLIECTBCHHBIN MTPU3HAK WIH
OCHOBAHUS AJIs1 CPABHEHU,
KIacCupUKauu U
0000IIICHHUS;

- OIIPENENATh LEIn
JESATEIIBHOCTH, 3a/1aBaTh

KOI[ U HaHUMEHOBaHUE HHaHpreMble Pe3yJabTATDI O0CBOCHHUA

(popMupyembIx AUCUMILTHHBI

KOMIIEeTeH U Oo6mmue 1 JIncuumiaunapubie 2

OK 01. Boibupate cnoco6s! | B yacTu Tpynosoro - copMHpOBATH

pelIeHus 3a7a4 | BOCIMTAHMSA: IpPEACTaBICHU O pOJIU U

npo(heccHOHAIbHOI - TOTOBHOCTB K TPYLY, MecTe (PU3UKH U aCTPOHOMHH

ACATCIBHOCTH OCO3HaHUE [[CHHOCTH B COBPEMCHHOW  Hay4YHOM

TIPUMCHUTCIEHO K| mactepcrBa, Tpynomobue; KapTHHE Mupa, 0

Pa3/IHIHBIM KOHTCKCTAM. - TOTOBHOCTb K aKTUBHOM cucreMoobpasyroueil  poiau
NS TeNbHOCTH bu3uKu B pa3sBUTHU
TEXHOJIOTUYECKOM U €CTECTBEHHBIX HayK, TEXHUKHU
COLIMAJIbHON U COBPEMEHHBIX TEXHOJIOTHUH,
HaIpaBJIeHHOCTH, O BKJAaJ€ POCCHHCKUX U
CMOCOOHOCTh MHUIIMMPOBATH, | 3apyOe’KHBIX YUCHBIX-
IUTAHUPOBATh U (GU3UKOB B pPa3BUTHE HAYyKH;
CaMOCTOSITENIbHO BBIIIOJIHATD | [IOHUMaHHE ¢duznyeckon
TaKylo JESITeIbHOCTD; CYLIHOCTHU HaOJI01aeMBIX
- UHTEpEC K pa3InYHbIM SBJICHUI MHUKpPOMHUDpA,
chepam mpopecCHOHAIBHONW | MAKpOMHUpPA W METaMmupa;
NeSITENIbHOCTH, MOHMMaHUE ponu
OBianenue aCTPOHOMHUHU B IIPAKTUYECKON
YHHBepPCAJbHBIMHU JESTEIbHOCTH  4YelloBeKa W
Y4eOHBIMU JanbHEeUIeM Hay4YHO-
NMO3HABATEJIbHBIMU TEXHUYECKOM Pa3BUTUHU, POJIH
ACHCTBUAMMU: ¢uszukn B GOPMUPOBAHUU
a) 0azoBbIe JIOTHYECKHE Kpyrosopa u
ACHCTBHA: (byHKIIMOHATBHOM
- CaMOCTOSTEIBHO IPaMOTHOCTU 4YEJIOBEKA ISl
(bopMynupoBaTh U pereHus MPAKTUYECKUX
aKTyaJIM3upoBaTh NpobieMy, | 3aaad;
paccmaTpuBarh €€ - chopMmupoBaTh  yMEHUS

pelIaTh pacyeTHBIE 3aJadd C
SIBHO 3aJaHHOW (U3UYECKOU

MO/IENIBIO, HCTIONB3YS
¢usznyeckue  3aKOHBI U
NPUHIIMIIBI;  HAa  OCHOBE
aHalM3a  yYCJIOBUS  3a7aud
BBIOMPATH (bU3UIECKYIO
MOJIEITb, BBIJICIISTh




napaMmeTpsl U KPUTEPUHU UX
JOCTHKEHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH
Y MIPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBJICHUSX;
- BHOCUTH KOPPEKTHUBBI B
NeSITeIbHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YyJbTATOB
LETIsIM, OIICHUBATh PUCKU
MIOCIICZICTBHI 1€ATEIbHOCTH;
- pa3BUBaTh KPEaTUBHOE
MBIIIJICHHE [IPH PEIICHUN
KU3HEHHBIX TIpoOiieM

0) 0azoBbBIE
HccJie10BaTe/IbCKue
nefcTBUA:

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEeIOBATENLCKON 1
MIPOEKTHOM 1eATEIbHOCTH,
HaBbIKaMU Pa3peLICHUs
mpooem;

- BBISIBIISITH TIPUYUHHO-
CJIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh THIIOTE3Y €€
pelieHus, HaXOIUTh
apryMEHTHI JIJIs1
JTIOKa3aTelIbCTBa CBOMX
YTBEPKJICHUH, 3a71aBaTh
rapamMeTphbl U KpUTEpUuu
peuieHus;

- AaHAJIU3UPOBATh
MOJIyYEHHBIE B XOJ€ peLICHUs
3a/1auu Pe3yJbTaThI,
KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBUSIX;

- YMETb MIEPEHOCUTH 3HAHUS B
MO3HABATENbHYIO U
MPAKTUYECKYIO0 00TIacTH
KU3HEICSTEIIbHOCTH;

- YMETh UHTETPUPOBATh
3HAHUA U3 Pa3HbIX
MpeAMETHBIX 00J1acTeH;

- BBIJIBUTATh HOBBIE UJICH,
npeasaraTb OpuruHaJIbHbIC
MOJIXO/IbI U PEILICHUS;

¢uznyecKkue BEIUYHUHBI U
dbopMyITbl, HEOOXOTUMBIC IS

€e  peUIeHHs, MPOBOJIUTH
pacueTbl U OLICHUBATh
peaIbHOCTh HOJIY4EHHOTO
3HauEHUs ¢buznyeckoi
BEJINYMHEI; pemarb
Ka4eCTBECHHBIE 3a7a4H,
BBICTpanBas JIOTHYECKH

HEMPOTHBOPEUMBYIO IEMTOYKY
pacCy>XKJIeHHil C Omopoil Ha
U3Yy4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH u
bu3nIecKue SABICHNUS,

- BIIAACTh
OCHOBOIIOJIAraloIIUMH
GUBUYECKUMH TIOHATHUSIMH H
BEIMYMHAMU,
XapaKTEPU3YIOINMHU
buznueckue MPOLECChHI
(CBsI3aHHBIMH c
MEXaHUYEeCKUM JIBHOKCHUEM,
B3aNMOJICHCTBHEM Tell,
MEXaHUYEeCKUMH
KOJICOAHUSIMH M  BOJIHAMHY;
aTOMHO-MOJIEK YIS PHBIM
CTPOCHHEM BEIIIECTBA,
TETUIOBBIMHU Mpoleccamus;
ANEKTPUIECKUM u
MAarHUTHBIM MOJISIMHU,
3NEKTPUUECKUM TOKOM,
3JIEKTPOMArHUTHBIMU
KOJICOAHUSIMM U BOJIHAMH;
ONTHYCCKUMH  SBICHHUSIMU,
KBaHTOBBEIMU SIBIICHUSIMH,
CTPOCHHEM aroMa U aTOMHOTO
sapa, PaauOaKTHBHOCTHIO);
BJIaJICHUE
OCHOBOITOJIararoIUMH
ACTPOHOMUYECKUMU
MOHATHUAMH, II03BOJISIONIAMU
XapaKTepHU30BaTh IPOIECCHI,
MPOUCXOASAIINE HA 3BE31aX, B
3BE3HBIX CHCTEMaXx, B
MEXXTaIaKTHUECKON cpene;
JIBWDKCHUE HEOSCHBIX T,
SBOJTIOLIUIO 3BE3/I u
Bcenennoi;




- CIHOCOOHOCTD
HUCIIOJIL30BAHU
NO3HaBaTEILHOMI

COHH&J’IBHOﬁ IIPAKTHUKE.

ux

- chopMHpOBaTH  yMEHUS
PUMCHSTh
OCHOBOIIOJIAraroIue
ACTPOHOMHYECKHE TIOHSATHS,
TEOPHH ¥ 3aKOHBI JIJIS aHAIIN3a
U OOBSICHEHUSI (PU3UIECKHUX
IIPOLIECCOB,  IPOUCXOMASAIINX
Ha 3Be3Jax, B 3BE3JIHBIX
cucTeMax, B
MEXTaJIakTHUeCKoll  cpere,
JBIDKCHUS ~ HEOECHBIX Tell,

SBOJIIOIUU 3BE3]I u
Bcenennoi;

- BIAJCTh
3aKOHOMEPHOCTSIMH,

3aKOHAMH M TEOPHAMH (3aKOH
BCEMUPHOTO TroTenus, I, 11
u III 3akonbsl HeroTOHA, 3aKOH
COXpaHEHUSI MEXaHUYECKOU
SHEPIruu, 3aKOH COXpPaHEHUS
MMIYJbCa, TPUHLIUI
CyNEPHO3ULIMU CUJI, TPUHIIUIL
paBHONIPaBHOCTH
MHEPLHATBHBIX CUCTEM
OTCYETa; MOJIEKYJIAPHO-
KUHETUYECKYIO TEOPHUIO
CTpPOEHUSI BEUIECTBA, F'A30BbIC
3aKOHBI, IEPBBINA 3aKOH
TEPMOJAMHAMHUKHU; 3aKOH
COXpPaHEHUS ANEKTPUIECKOTO
3apsia, 3akoH KynoHa, 3akoH
OmMa 11 yyacTka Leru,
3akoH OMa 7151 TTOJTHOM
ANEKTPUYECKON LIENHU, 3aKOH
xoyns - Jlenua, 3akoH
AIEKTPOMAarHUTHOU
VHYKIIUH, 3aKOH
COXpPaHEHUS SHEPIUH, 3aKOH
IIPSIMOJIMHEWHOT O
pacnpoCTpaHEHUs CBETA,
3aKOH OTPAKEHMS CBETA,
3aKOH IPEJIOMJICHHS CBETA;
3aKOH COXPaHEHHUS YHEPTHH,
3aKOH COXPaHEHUs UMITYJIbCa,
3aKOH COXPaHEHUsI
AIEKTPUYECKOTO 3apAa,
3aKOH COXPaHEHHUsI MaCCOBOTO
yucia, nocrynarsl bopa,




3aKOH PaJliOAKTUBHOTO
pacraja); yBepeHHOe
UCTIOJIb30BaHHE 3aKOHOB U
3aKOHOMEPHOCTEM NpH
aHanu3e GU3NIECKUX
SIBJIEHUW U MPOLIECCOB.

OK 02. Ucmionp30BaTh

COBPEMCHHBIE cpencTaa
MIOUCKa, aHaIM3a u
MHTEpPIIpETaluu
uHpopManuy, u
UH(QOPMAIMOHHBIE
TEXHOJIOTUH JIJIsl BBITIOJTHEHUS
3aga4  1poQecCHOHATIBHOMI
IEATeIbHOCTH.

B o01acTi ieHHOCTH
HAYYHOTI'0 MO3HAHMS:

- cpOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
00IIIeCTBEHHON MTPAKTHUKH,
OCHOBAaHHOTO Ha JIMaJIOre
KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOCI'0 MECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHHE
SI3BIKOBOM M UM TATEIBCKOM
KYJIBTYPBI KaK Cpe/ICTBA
B3aUMOJICVCTBHUS MEXKIY
JIFOJIBMH U TIO3HAHUS MUDA;
- OCO3HAHHE IIEHHOCTHU
HAY4YHOM JEATEIbHOCTH,
TOTOBHOCTB OCYIIIECTBIISATH
MPOEKTHYIO U
HCCIIE0BATENbCKYIO
JIeITEIIbHOCTD
WHJIMBU1yaJIbHO U B TPYIIIIE;
OBiaagenue
YHHMBEPCAJIbHBIMHA
yueOHBIMU
MO3HABATEJIbHBIMH
JeHCTBUSIMM:

B) padoTta ¢ nHpopManmeii:
- BIIaJICTh HaBLIKAMHU
MoJTydeHus: HHGOpMaIuu U3
HWCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATENHHO
OCYIIECTBIISTh MTOUCK,
aHaJIN3, CUCTEMATH3aIUIO0 U
WHTEPIPETAIUIO
nH(pOpMaIUU Pa3TUIHBIX
BHJIOB U (hopm
MpEJICTaBICHUS,

- CO3J1aBaTh TEKCTHI B
pasnmuuHBIX (hopmaTax ¢

- YMETb YUUTHIBATh TPAHULIbI
IPUMEHEHHUS U3YUYEHHBIX
(U3UUECKUX MOJIENIEH:
MaTepuaibHas TOUKa,
MHEpLHaIbHas CUCTEMA
OTCYETA, UCAIBHBIN ra3;
MOJIEJIM CTPOEHUS I'a30B,
KUAKOCTEH U TBEPABIX Tell,
TOYEYHBIN IEKTPUUECKUI
3apsj, saepHas MOJIEIb
aToMa, HyKJIOHHAsi MOZIEJIb
aTOMHOTO S/1pa IPU PELLICHUU
du3nveckux 3amaq

- YMETb (dbopmMupoBaTthb
COOCTBEHHYIO MO3MLHUIO 10
OTHOWIIEHHIO K (pu3nuecKkon
UHpOpMaLKK, TOTy4aeMoi 13
Pa3HbIX UCTOYHUKOB, YMEHHM

UCIIOJIb30BAaTh UG poBbIE
TEXHOJIOTMM  JUI1  IIOMCKA,
CTPYKTYpUPOBAHUSI,

UHTEpIIpeTaluu u

npeicTaBieHus y4eOHOW U
Hay4HO-TIOMYJISIPHOU

UHpOpMaLny; pa3BuTHE
yMEHUHN KPUTHUYECKOTO
aHanau3a MOJIy4aeMOi
UHpOpMaLIUH.




y4ETOM Ha3HAYCHUS
nHGOpMAIIMY U LIETEBON
ayJUTOpPUH, BEIOUpast
ONITUMAIILHYIO (hOpMYy
MPEJCTaBICHUS U
BU3YyaJIM3aliH;

- OIICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh MH(OpMAIUH,
€e COOTBETCTBHE MPABOBBIM H
MOPaIbHO-3THUYECKUM
HOpMaM;

- HCIIOJIb30BATh CPE/ICTBA
MH(OPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI B peIIeHUN
KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U
OpraHM3aIMOHHBIX 337124 C
coOJtroieHreM TpeOoBaHUI
9PrOHOMUKHU, TEXHUKH
0€3011aCHOCTH, TUTHEHEI,
pecypcocoepekeHus,
TIPABOBBIX M TUYECCKHIX
HOPM, HOPM
nH(}OpPMaLMOHHON
0e30IacCHOCTH;

- BIIAJIETh HaBBIKAMHU
pacro3HaBaHMs U 3aIIUATHI
nHpopmanu,
nH(}OpMaLOHHON
0€301aCHOCTH JIMYHOCTH.

OK 03. [IInanupoBatb u
peann30BbIBaTh COOCTBEHHOE

npodeccuoHansHOe u
JIMYHOCTHOC pa3sBUTHC,
MPEIIPUHUMATETBCKYIO
ACATCIIBHOCTD B
npodeccroHanbHOi  cdepe,
WCIOJb30BaTh  3HAHUSA IO
(UHAHCOBOW TPAMOTHOCTH B
Pa3IUYIHBIX JKN3HCHHBIX
CUTYaIIHsIX.

B o6sacTn 1yxoBHO-
HPaBCTBEHHOTO
BOCIIMTAHUSI:

- chopmMHpOBAaHHOCTH
HPAaBCTBEHHOT'O CO3HAHUS,
ATHYECKOTO MOBEICHHS,;

- CIIOCOOHOCTD OIICHUBATh
CUTYAIIUIO U TIPUHUMATH
OCO3HAHHBIC PEIICHHMS,
OPHEHTUPYAICH Ha MOPAIBHO-
HPaBCTBEHHBIEC HOPMBI U
EHHOCTH;

- OCO3HAHME JJMYHOTO BKJIa/1a
B MOCTPOEHHUE YCTOMUYHUBOTO
Oynymiero;

- OTBETCTBEHHOE OTHOIIICHUE
K CBOMIM POAMTEIISIM | (HJTH)

- BIIAJICTh OCHOBHBIMH
MEeTOoJaMu Hay4HOTO
IIO3HAHHUsI, UCIIOJIB3YEMBIMU B
¢usnKe: MPOBOAUTH MpPSIMbIE

U KOCBEHHBIE H3MEpPEHUs
bu3IIecKux BEJIMYHH,
BbIOMpas ONTUMAabHBIN
croco6 HU3MepeHus u
UCIIOJIb3YsI U3BECTHBIE
METO/IbI OLICHKHU
IIOTPELIHOCTEN  U3MEPEHUH,
IIPOBOJIUTH HCCIEeA0BaHUE
3aBUCUMOCTEH  (hU3MYECKHUX
BEJIMYMH C HCIIOJIb30BAHHEM
PSAMBIX U3MEPEHUH,
OOBSACHATH MOJTyYEHHBIE
pe3yJIbTaTHI, UCIIOJIB3YS

bu3NYecKue TEOPUH, 3aKOHBI




JIPYTUM YJICHAM CEMBH,
CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSITHUS
LIEHHOCTEN CEMEMHOM )KU3HU
B COOTBETCTBHUU C
TpaAUIUsIMA HAPOJIOB
Poccuu;

OBaanenue
YHHMBeEPCAJIbLHbBIMHA
peryasiTHBHbIMU
JNeHCTBUSIMU:

a) caMOOpPraHu3aumsi:

- CaMOCTOSATEIBHO
OCYIIECTBISTh
MI03HABATEIbHYIO
JeSITeNIbHOCTD, BBISIBIISITh
poOJIeMbI, CTAaBUTh U
(dhopMynupoBath
COOCTBEHHBIE 331241 B
o0pa3oBaTenbHOI
NEeSATEILHOCTH M KU3HEHHBIX
CUTYaIHsX;

- CaMOCTOSITEIBHO
COCTABJISITh TUIAH PEIICHUS
MPOOJIEMBI C YYETOM
HMMEIOIINXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOXKHOCTEH
U NIPEATIOYTEHUH;

- 1aBaTh OLICHKY HOBBIM
CUTYaIHIM;

CIoCcoOCTBOBATH
(hOpMUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOM
SPYIULIMU B PA3HBIX
o0JacTax 3HaHUH, TOCTOSTHHO
MOBBIIIATH CBOU
00pa3oBaTeNbHBIN U
KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:
WCIIOb30BATh MPUEMBI
pedaexcuu A OLeHKH
CUTYalluH, BBIOOpa BEPHOTO
pelIeHus;

- YMETh OLIEHUBATh PUCKH U
CBOEBPEMEHHO NMPUHUMATh
pELICHHUS 110 UX CHIKEHUIO;
B) SMOIMOHAJIbHBIH
HHTEJIEeKT,

U IMOHATHA, U JCJIaTh BBIBO/BI,

coOIIO1aTh paBujIa
Oe3omacHOro  Tpyaa Tpu
NPOBE/ICHUY HMCCIICIOBAHUHN B
pamkax yueOHOTO
IKCIEpUMEHTa U  y4eOHO-
HCCIIEI0BATEIIbCKOM

JeSITeIbHOCTH c

UCTIOJIb30BaHUEM LU POBBIX
U3MEPUTEIBHBIX YCTPOWCTB U
71a00paToOpHOTO
o0opyIoBaHus;
c(hOpMUPOBAHHOCTH
NpPEJCTAaBICHUA O METOAax
HOJTyYCHUS Hay4HBIX
ACTPOHOMHMYECKHMX 3HAHHU.




NMPeANoJIAra Ui
c¢opMHPOBAHHOCTD:
BHYTPEHHEN MOTHUBALUH,
BKJIKOYAIOIIEH CTPEMIICHHE K
JIOCTUKEHUIO LIEJIA U YCIIEXY,
ONTHUMH3M, UHUITUATUBHOCTb,
YMEHHE JIEMCTBOBATH, UCXOS
M3 CBOMX BO3MOXKHOCTEI;

- DMIIATHH, BKITIOYAIOIICH
CITOCOOHOCTH ITOHUMATh
SMOIIMOHAILHOE COCTOSTHHUE
JIPYTUX, YYUTBIBATh €r0 IPH
OCYUIECTBJICHUU
KOMMYHHUKAIUH,
CIIOCOOHOCTH K COYYBCTBHIO
U COIEPEKUBAHUIO;

- COIMAIbHBIX HABHIKOB,
BKJIFOYAROIIHAX

CIOCOOHOCTH BBICTPaUBaTh
OTHOLLUEHUSA C JPYTUMHU
JI0IbMU, 3a00THTHCS,
MPOSIBJISITh UHTEPEC U
paspemiaTh KOH(IUKTHI.

OK 04. DddexTrBHO
B3aMMO/IeHICTBOBATh u
paboTtath B KOJUICKTUBE U
KOMaHJe.

- TOTOBHOCTh U CIIOCOOHOCTE
K 00pa30oBaHUIO U
CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOTIPE/IEIICHUIO;
-OBJIaJICHIE HAaBBIKAMH
y4eOHO-UCCIIeI0BATENbCKOMH,
MIPOEKTHOM U COLMATIbHOU
JIeSITeIIbHOCTH;

OBiaagenue
YHHMBEPCAJIbLHBIMHA
KOMMYHUKATHUBHBIMU
JeHCTBUSIMM:

0) coBMecTHast
JesATEeJIbHOCTh:

- IOHMMATh U UCIOJb30BaTh
MPEUMYIIIECTBA KOMaHHON U
WHJMBUIYAIBHOU PaOOTHI;

- MPUHUMATH TIEJIH
COBMECTHOH JIEATCILHOCTH,
OpraHu30BbIBATh U
KOOPJIMHUPOBATH AEHCTBUS
110 €€ JTIOCTIKCHMIO:
COCTaBJIAThH IUIAH JICHCTBHI,
pacnpenenarsb pojau ¢ y4eTOM

- OBJIAJIETh YMEHUSMH
pabotath B  Tpymnme ¢
BBIMIOJTHEHUEM  Pa3IMYHBIX
COLIMATIBHBIX poxen,

IUTAHUPOBATh PabOTy rPYIIIEBL,
palMOHAIbHO  PACHPEIENTh
JeSITENIbHOCTD B
HECTAHJAPTHBIX CHUTYyalUsX,
aJIeKBaTHO OIIEHMBATh BKJIAJl

KaXJI0r0o M3  y4acCTHUKOB
TPYIIIIBI B peueHne
paccMaTpuBaeMoin
MPOOJIEMBI.




MHEHHI Y4aCTHUKOB
00CYX1aTh pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOpJIMHUPOBATh U
BBIIIOJIHATH padoOTy B
YCIIOBUSIX PEAJIbHOTO,
BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO
B3aHMMOJCHCTBUS;

- OCYIIECTBJIATH MO3UTUBHOE
CTpaTernyeckoe MmoBeJeHue B
Pa3IMYHBIX CUTYaIUsX,
MIPOSBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITh
MHUIUATUBHBIM
OBJ1ageHue
YHHUBepPCAJbHBIMU
peryasiTHBHbIMU
JNeHCTBUSIMU:

r) NIpUHATHE ce0sl U APYrux
JIOJeH:

- IPUHUMATh MOTHUBBI U
apryMEHTBhI IpYTUX JIFOACH
P aHAJIN3€ Pe3ybTaTOB
NeSITeNIbHOCTH;

- IPU3HABATh CBOE MPaBO U
IIpaBo JAPYTHX JOJAEH Ha
OIUOKU;

- pa3BUBATh CIIOCOOHOCTH
MIOHUMAaTh MUP C MMO3ULIUU
JPYToro 4ejaoBeKa.

OK 05. OcymiecTBasiTh
YCTHYI0O W TIHCHMEHHYIO
KOMMYHHUKAIUIO Ha
roCy/1apCTBEHHOM SI3BIKE
Poccuiickoii  ®enepanuu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

B o01acTH 3cTeTHYECKOr0
BOCIUTAHMS:

- DCTETHYECKOE OTHOIIEHUE K
MUDY, BKITIOYasi 3CTETUKY
Hay4YHOTO TBOPUYECTBA,
pucymiero Gpusndeckon
HayKe;

- CIIOCOOHOCTEH
BOCHpI/IHI/IMaTI) paSJ'II/I‘—IHBIe
BHU/bI I/ICKYCCTBa, Tpannupm nu
TBOPYECTBO CBOETO H JIPYT'UX
HapoJIOB, OIIYIIATh
SMOIIMOHAIBHOE BO3ICHCTBUE
HCKYCCTBA;

- YOSXKJICHHOCTD B
3HAYMMOCTH JJIS JIMYHOCTH U
o0I1ecTBa OTEYECTBEHHOI'O U

- YMETh pacno3HaBarh
dbuznueckue BICHUS
(poriecchl) 1 OOBACHATH UX
HA OCHOBE M3yYEHHBIX
3aKOHOB: paBHOMEPHOE U
PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBIKEHUE,
CBOOOJIHOE MajicHUE Tell,
JIBUKCHHE 110 OKPYKHOCTH,
WHEPIMS, B3aUMOJECHCTBUE
Tell, KoJiebareaIbHOe
JBUKCHHE, PE30HAHC,
BOJIHOBOE JIBHIKCHHE;
nuddysusi, OpOyHOBCKOE
JBUKCHHE, CTPOCHUE
JKUJKOCTEH M TBEPBIX TEII,
U3MEHEHHE o0beMa Tell IPu




MHUPOBOTO UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX
TpaaAULUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K
CaMOBBIPKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA,
CTPEMJICHHE MPOSIBISATH
KadecTBa TBOPYECKON
JINYHOCTH;

OsBJaanenue
YHHMBEPCAJIbHBIMHA
KOMMYHUKATHUBHBIMU
JNeHCTBUSAIMU:

a) o0IIeHue:

- OCYILECTBIIATH
KOMMYHHUKAIIUU BO BCEX
chepax KHU3HU;

- pacro3HaBaTh
HeBepOaIbHBIE CPENICTBA
0OIeHMS, IIOHUMATh
3HAYEHHE COIMATTBLHBIX
3HAKOB, PaclO3HaBaTh
MPEANOCHUTKYA KOH(DIUKTHBIX
CUTyallluil U CMSATYaTh
KOH(JIMKTHI,

- pa3BepHYTO U JIOTUYHO
U3JIaraTth CBOIO TOUKY
3pEeHUs C UCTIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

HarpeBaHuM (OXJIAXKIACHUM),
TEIJIOBOE PAaBHOBECHE,
UCTIapeHNE, KOHICHC AN,
IUIaBJICHUE, KPUCTAJUIM3ALIN,
KUTICHHE, BIIAYKHOCTD
BO3/lyXa, CBS3b CPEAHEN
KMHETUYECKON SHEPTUH
TETJIOBOTO JIBUKECHUS
MOJIEKYI ¢ a0COTIOTHOU
TeMIIepaTypoi, MOBBILIEHUE
JIaBJICHUs ra3a IpH €ro
HarpeBaHUU B 3aKPbITOM
cocyzie, CBsI3b MEXIY
napamMeTpaMH COCTOSIHMS ras3a
B U30IIpoLieccax;
IeKTpU3aLus Tell,
B3aUMOJIeHCTBUE 3aps/I0B,
HarpeBaHue MPOBOJHUKA C
TOKOM, B3aUMOJICHCTBUE
MarHuToB,
ANIEKTPOMArHUTHAS
WHIYKIUS, JEUCTBUE
MarHUTHOTO TTOJIS Ha
IIPOBOHUK C TOKOM U
JBIKYILMICS 3apsiy,
AIIEKTPOMArHUTHBIC
KOJI€OaHHS U BOJIHEI,
IPSIMOJIMHEVHOE
pacnpocTpaHEeHUE CBETa,
OTpaKeHHE, TPEIIOMIICHHE,
uHTepepeHIMs, AUpaKIHs
U TOJIApU3alMs CBETa,
JIMCTIEPCHUS CBETA;
¢doTtoanexkrpuueckuii 3¢ pexr,
CBETOBOE JIaBJICHUE,
BO3HHKHOBEHHE JTMHEWYATOrO
CIIEKTpa aTomMa BOJI0po/ia,
€CTEeCTBEHHas U
UCKYCCTBEHHasI
PazMOaKTUBHOCTb.

OK 07.
CopneiicTBOBaTh COXPaHEHHIO
OKpYy>Karoleu Cpepl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
M3MCHEHUH KJIMMaTa,
TIPUHITUTIBI OepeKITMBOTO
MPOU3BOJACTBA, A(PPEKTUBHO

JIEUCTBOBATH B

B o0yacTH 3K0J0rH4€CKOro
BOCIIUTAHUA:

- cOpMHUPOBAHHOCTH
9KOJIOTUYECKON KYIbTYPHI,
MOHUMAaHUE BIUSHUS
COLMAILHO-YKOHOMHYECKUX
MPOIIECCOB HAa COCTOSTHUE
MPUPOIHOMN U COIIUATILHON

- copMHUpOBATH YMEHUS
MIPUMEHSTH MMOTy4YEHHBIE
3HaHUA U1 00BbACHEHUS
YCIOBUM MPOTEKAHUS
(bU3HYECKUX SBJICHUN B
IPUPOJIE U ISl IPUHATHUS
MPAKTUYECKUX PEIICHUI B
MOBCE/IHEBHOM JKU3HU IS




I-Ip6?>BI>I‘-IEII‘/JIHI:JX CUTyalusix.

Cpelbl, OCOZHAHUE
100aIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

- INIAHUPOBAHUE U
OCYILIECTBJIEHUE JICUCTBUN B
OKpY>Kalolllel cpesie Ha
OCHOBE 3HaHHUS LEIen
YCTOWYUBOIO pa3BUTHUSA
YEJI0BEUECTBA;

AKTUBHOE HETIPUATHE
JEUCTBUM, IPUHOCSIINX BPEl
OKpY’Kalolllen Cpee;

- YMEHHE NMPOTHO3UPOBATH
HeOJIaronpusiTHbIC
3KOJIOTMYECKHE MOCIEACTBUS
peANpPUHUMAEMbIX
JENCTBUM, PEAOTBPALLATh
UX;

- pacuIMpeHue OmbITa
NeATEIbHOCTH
3KOJIOTUYECKOMN
HaIpaBJIEHHOCTH Ha OCHOBE
3HaHUU 1O PU3UKE.

oOecrieyeHus 6€30MacCHOCTH
npu 00paIIeHUU C OBITOBBIMH
npuOopaMu U TEXHUICCKHUMHU
YCTPOMCTBAMU, COXPAHEHUS
3JI0pPOBbS U COOTIOACHUS
HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKaOUIEH
cpeze; MOHUMaHue
HEOOXOIMMOCTH MPUMEHEHHS
JTOCTUXKEHUHN PU3UKU U
TEXHOJIOTUH I
palroHATbHOTO
IPUPOIONOIB30BAHUS.




2. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJIBHON

JTUCHUTIIMHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHABI Y4e0OHOH padoThI

[IpomexxyToUuHas aTTeCTaIUs
(muddepeHMpoBaHHBIN 3a4eT)

Bun yue6Hoi paboThI O0BeM B
yacax
O06BeM 00pa3oBaTEIbHON TPOTPAMMBI 112

IUCLIUILINHBI
1. OcHoBHOE coziepkaHue 112
BT. U..
TEOPETUUECKOE 0OyUCHHE 92
71a00paTOPHBIC 3aHATHS 16
MPAKTHYECKUEC 3aHATUS
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2.2TemaTuyecKuil IUVIAH U COAEPKAHUE YICOHOU TUCHUIIUHBI

Oo0bem dopmMupyembie
HauMeHOBAHMe Conep:kanue y4yeOHOro MaTepuaJia, JadopaTopHble U MPaKTHYecKHe padoThl, 4acoB o0mme u
Pa3IEIIOn B TeM caMocCTosiTeIbHAsA padoTa o0yuyaommxcsi, Kypcopasi padora (Ipoexr) npogeccuoHalb
Bcero HbIE
KOMIIEeTEeHIIUH
1 2 3 4
Beenenue. Coaep:xxaHnue yueOHOI0 MaTepuaJia: 2 OK 03
Du3uKa U METObI dusnka — QyHramMeHTanbHas HayKa o npupoze. EctecTBeHHO-Hay4HbIM METO/ O3HAHUS, OK 05
HAyYHOI'0 MO3HAHUSI | €ro BO3MOXXHOCTM M TIPaHULBl NPUMEHMMOCTH. OKCIEPUMEHT M TEOpHUs B IIPOLECCE
NO3HAaHUS TpUpoAbl. MojenmupoBanue (U3HYECKUX SBICHMA M IpoleccoB. Poib
HKCIIEPUMEHTAa M TEOpUU B IIpoLEccCe IMO03HAaHUS npupoispl. Dusuueckas BeIUUYHHA.
®uznyeckue 3aKoHbl. ['paHUIBI NPUMEHUMOCTH (DPU3MUECKUX 3aKOHOB U Teopuid. [TpunHummn
coorBercTBUs. lloHsATHEe O ¢usnyeckoil kapruHe Mupa. IlorpemrHocTd U3MepeHUi
($U3NUECKUX BEITUYHH
Pa3nen 1. Mexanuka 14 OK 01
Tema 1.1 Copaepxxanue y4eOHOro MarepuaJia: 4 OK 02
OcHoBBI MexaHuueckoe JBHKEHUE U €ro BuAbl. MarepuaibHas Touka. CKalspHble U 85 8§
KHHEMATHKH BEKTOpHbIE pU3NUeCKre BeTUUYNHbl. OTHOCUTENBHOCTh MEXAaHHMYECKOTO JBMXKEHUS. OK 07
Cucrema orcuera. [Ipunuun otHocutensHoctH ["anunes. Tpaektopus. IlyTs.
[lepememenue. PaBHOMepHOE mpsAMONMHENWHOe JBHXkeHHE. CKopocTb. YpaBHEHHE
JIBWKEHHs. MTHOBEHHas M CpefHssl CKOPOCTH. Y ckopeHue. IIpsimonmHelHOe BHKEHHE C
MOCTOSIHHBIM YCKOpPEHHEM. J[BH)KE€HUE C MOCTOSIHHBIM YCKOPEHHEM CBOOOJHOTO MaJCHMS.
PaBHOMEpHOE JBUKECHHE TOYKH 0  OKPY)XHOCTH,  yIJIOBasg  CKOPOCTb.
LlerTpocTpeMuTenpHoe yckopenue. KunemaTrka abCOIIOTHO TBEPIOTO Tea.
Tema 1.2 Conep:xanue yueOHOT0 MaTepuaJia: 4

OCHOBBI JTUHAMHKH

OcHoBHas 3aaa4a nuHamMuku. Cuita. Macca. 3akonsl Mexanuku HetoToHa. Cuiibl B ipupoe.
Cuna TsKECTM M CHJIa BCEMHUPHOIO TATOTEHUS. 3aKOH BceMupHoOro TsaroreHus. [lepsas
KOCMHUYECKasi CKOpocThb. [IBmxkeHue IiaHer u Manbix Ten ConHeuHoM cucteMbl. Bec.
Hesecomocts. Cuibl ynpyroctu. Cuiibl TpEHHS.
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Tema 1.3 Coaep:xanue yueOHOro MmaTepuaJia: 4
3aKoHbI COXpaHeHHsI | MexaHudeckas pabora u MomHOCTh. KuHetnueckas sHeprus. [loTeHImanpHas 3HEprusi.
BMEXaHUKe 3aKOH COXpaHEHHS MEXaHMYECKOW 3Hepruu. PaboTa CHIIBI TSHKECTH M CHJIBI YIIPYTOCTH.
[TpumeneHue 3akOHOB coxpaHeHus. icronp30BaHne 3aKOHOB MEXAHHUKH ISl 0ObSACHEHUS
IBUKEHHUS HEOECHBIX Tel M s pa3BUTHUA KOCMUYECKHUX MCCIEIOBAHUN, TpaHUIIbI
MPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.
IIpakTHyeckue 3aHATHSA: 2
[TpakTrdeckas paborta Nel. I'paduueckoe onmcanne MEXaHUYIECKOTO ABUYKCHUS.
Pasnen 2. MoJsiekyJsipHasi pu3nka M TepMOJIMHAMHUKA 18 OK 01
Tema 2.1 Coaep:xxanue yueOHOT0 MaTepuaJia: 4 OK 02
OcHoOBBI OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM Teopun. PazMepsl 1 Macca MOJIEKY U OK 03
MOJIEKYJISIPHO aToMoB. bpoyHoBckoe nBumxkeHue. CTpoeHHE Ta3000pa3HbIX, KUAKUX U TBEPABIX Tell. OK 04
- KHHETHYEeCKOM WUneanbupiii ra3. [laBneHue raza. OCHOBHOE ypaBHEHUE MOJEKYISPHO-KMHETHYECKOMN OK 05
Teopuu Teopun Ta3oB. TemmepaTypa u ee wu3MepeHHe. AOCONIOTHBIA HYNIb TeMIEepaTyphl. OK 07
TepmoauHaMuueckas mikana temrneparypbl. TemmnepaTypa 3Be3n. CKOPOCTH JBHIKEHHS
MOJIEKYJI U UX U3MEpEeHHE. Y paBHEHHE COCTOSIHUS UeanbHOro rasza. M3omponeccel U ux
rpacduku. ['a30BbIe 3aKOHBI.
JlabopaTopHble 3aHATHS:
JlaboparopHas pabota Nel OmnpeneneHue MIOTHOCTH TBEPAOTO Tena. 2
JlabopaTtopHast pabota No2 Onpenenenue yieaIbHON TEIIOEMKOCTH TBEPIOTO Tea. 2
Tema 2.2 Copepxxanue y4eOHOro MarepuaJia: 6
OcHOBBI Baytpennsis sneprus. Pabora u Ttemonepenada. KomwdecTBo TemiaoTel. YpaBHEHHE
TePMOAUHAMMUKH TerioBoro Oamanca. IlepBoe Hauano TepmoamHamuku. AnmabaTHeii mporecc. Brtopoe

Hayano TepMoauHaMuku. Temnosbsle napuratenu. KIIJ[ temnosoro nasuratens. OxpaHa
MIPUPOJBI.
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Tema 2.3
ArperatHpie
COCTOSIHMS BellecTBa
U ¢a3oBbIe
nepexoabl

Conep:xanue y4eOHOI0 MaTepuaJia:

Wcnapenne u konaeHcauus. HaceimeHHbli map u ero cBoiictBa. OTHOCUTENbHAs
BIQXXHOCTh BO31yXxa. [IpuOopbl uisi ompeneneHus BIAXHOCTH Bo3ayxa. Kumenue.
3aBUCUMOCTb TEMIEPATypbl KUIIEHUS OT JaBJICHUA. XapaKTEPUCTUKA KUIKOTO COCTOSHUS
BemiecTBa. biawxuuii mopsinok. [loBepxHocTHOe HaTskeHue. CMmaunBanue. Kanwuisipabie
SIBJICHUS. XapaKTepUCTHKa TBEPAOTO COCTOSIHUS BeliecTBa. Kpucrammueckue u amopdHbIe
Tena.

Paznen 3. DaekTpoannaMunka

40

Tema 3.1
DyleKTpUYecKoe
noJje

Coaep:xanue yueOHOro MaTepHaJia:

DneKTpUUecKue 3apsibl. DIeMEHTapHbBIN AIEKTPUUYECKuil 3apsia. 3aKOH COXpaHEeHUS 3apsiia.
3akon Kynona. Dnekrpudeckoe none. HampsokeHHOCTB anekTpudeckoro moss. [IpuHimn
cynepno3unuu mnosied. [IpoBogHUKM B  3JEKTpUYECKOM Tmose. JIMAJIEKTpUKU B
anekTpuueckom noie. [lonspuzauus nusnexktpukoB. [lorennuan. Pa3HocTh moTEeHINMAIOB.
OKBUNOTEHUUAIBHBIE MOBEPXHOCTH. CBSI3b MEXAY HAIPSKEHHOCTBIO U Pa3HOCTHIO
MOTEHIMATIOB  AJIEKTPUYECKOr0 TMOJds. IJIEKTPOoeMKOoCcTh. KoHJeHcaTopbl. OHeprus
3apsKEHHOr0 KOHJeHcaTopa. [[pumeHenue KoHaeHcaTopoB

JlabopaTopHble 3aHATHS:
JlabopaTtopHnast pabota Ne3 OnpeneneHune JMeKTPUIECKON €eMKOCTH KOHIEHCATOPOB.

Tema 3.2
3aKOHBI
MOCTOSTHHOTOTOKA

Conep:xaHue y4eGHOT0 MaTepuaJa:

VYcnoBusi, HeOOXOUMBIE JJIsI BOSHUKHOBEHUS M TIOJIEPKaHUS dJIEKTpUYecKoro Toka. Cra
TOKA. DJEKTPUUECKOe compoTHuBieHHe. 3akoH Oma ans ywyactka uenu. [lapamnensHoe u
MOCIIeI0BAaTeIbHOE COSAMHEHHE MPOBOJHUKOB. PaboTa M MOIIHOCTH MOCTOSHHOTO TOKA.
TenmoBoe aeiictBue Toka 3akoH Jlkoyns—JleHna. DJIeKTpOoABHKYIIas Cuila MCTOYHUKA
ToKa. 3akoH OMa 1 IMOIHOM IIETH.

JlabopaTopHble 3aHATHS:

JIaboparopHas pabota Ned Omnpenenenrie D/C 1 BHYTpEHHETO COMPOTUBIECHUS HICTOYHHUKA
TOKa.

JlabopaTopHas padota Ne5 V3ydeHre 3aKOHOB IMTOCTOSTHHOTO TOKA JIJISl TTOCIISIOBATEIHHOTO
coeuHeHUs moTpeduTenel u 3akoHa Oma JIsl TOTHOM IIeTIH.

JlaboparopHasi pabota Ne6 M3ydueHne 3aKOHOB TOCTOSTHHOTO TOKA JIJIsl MapaJuIeIbHOTO
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COEMHEHUS MOTpeOUTeNeH.

IIpakTHyeckue 3aHATHS:
[Ipaktuyeckas pabora Ne2 DnexTpuyeckoe mojie. 3aKOHBI MOCTOSIHHOTO ToKa. Pacuer
ANEKTPUYECKUX LIETIEH.

Tema 3.3
DJleKTPpUYECKUH TOK
BPa3IHYHBIX cpeax

Conep:kanue y4eOHOT0 MaTepuaJia:

DNEeKTpUYECKUl TOK B METaJliaX, B SJIEKTPOJIUTAX, Ta3ax, B BaKyyme. DIEKTPOIU3. 3aKOH
anexTponusza Papanes. Buabl razoBeix paszpsaaoB. TepmosnekTpoHHas smuccus. [lnasma.
DNEeKTpUYECKUid TOK B TOMynpoBogHuKax. CoOOCTBEHHAs] U IPUMECHasi IPOBOAUMOCTH. P-n
nepexo. [TonynpoBoanukoBbie mpuOopsl. [IpruMeHeHne monynpoBOIHUKOB.

Tema 3.4
MarbuuTHoe 1moJjie

Coaep:xanue yueOHOTo MaTepuaJia:

Bexktop wuHAyKuuum MarHutHoro mois. BsaummopelictBue TokoB. Cuna  Ammnepa.
[Ipumenenue cusibl Ammnepa. MarHUTHBI MOTOK. JlelicTBME MarHUTHOrO TMOJiA Ha
nerkymuiics 3apsia. Cuna Jlopenua. [Ipumenenue cuinbl Jlopenia. MaraHutHbele cBOMCTBa
BemiectBa. ColHeuHasi akTUBHOCTH U €€ BIHsIHUE Ha 3eMIIl0. MarHuTHbIe OypH.

Tema 3.5
DJIeKTPOMarHUTHasi
WHIYKIHS

Conep:xaHue y4eGHOT0 MaTepuaJa:

SIBieHME DIIEKTPOMATHUTHOW MHAYKLMHU. 3aKOH IEKTPOMAarHWTHOW MHIyKuuu. IIpasuio
Jlenna. BuxpeBoe anekrpuueckoe nose. DJJC MHAYKIUU B ABMKYIIMXCS MPOBOJHHUKAX.
SBnenne camoMHAyKuuu. MHAYKTUBHOCTb. OHEpPruss MarHUTHOIO IOJII  TOKa.
DIIeKTPOMarHuTHOE TOJIE.

Pa3znen 4. Kosre0anus v BOJHBI

14

Tema 4.1
MexaHn4yeckKHue
K0JIe0AHUSA M BOJIHBI

Conep:xkaHue yueOHOTro MaTepuasa:

Napmonnueckue xonebanus. CBoOomHBIe MexaHWuyeckue Kosebanus. IIpeBpaimenue
SHEPruu IMpH KoseOaTelIbHOM JBMKEHMH. MaremaTuueckuil MasTHHK. [IpyXuHHBIN
MasiTHUK. BbIHYX/1eHHbIe MexaHU4ecKue Kojebanus. PezonaHc.

[Tonepeunble W MPOJOJIBHBIE BOJHBL. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBI.
YAbTpa3ByK U €ro IPUMEHEHHUE.

JlabopaTopHble 3aHATHS:
JIaGoparopnas padota Ne7 M3ydeHue 3aBUCUMOCTH Nepro/a KojaeOaHHi MaTeMaTHIECKOTO
MasiTHUKA OT JUTMHBI HUTU M ONIPEIeNICHHE YCKOPEHUs CBOOOTHOTO Ma/ICHHS.

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 4.2
DJIeKTPOMATrHUTHbIE
K0J1e0aHUS M BOJIHDI

Conep:kanue y4eOHOT0 MaTepuaJia:

CBoOoIHBIE 3NIEKTpOMAarHUTHBIE KoneOanus. [IpeBparenuwe >Heprum B KojeOaTEIHHOM
koHType. llepmon cBOOODHBIX 3ieKTpuueckux KoieOanuit. Popmymna Tomcona.
3aryxawinue 3IeKTPOMarHUTHBIE KoJieOaHusl. BhIHYKIEHHBIC 3JIEKTPUYCCKHE KOJICOAHMS.
IlepemenHblli TOK. Pe30oHaHC B 3JeKTpUYEeCKOW Lenu. ['eHepaTop HEPEMEHHOrO TOKA.
Tpanchopmaropsl. [Tonydenne, nepenada u pacrupeaeeHIe dICKTPOIHEPTHH.

DJICKTPOMAarHuTHbBIE  BOJIHBI. CBolicTBa  3JIEKTPOMArHUTHBIX  BOJIH. OTKpBITHIN

kosnebatenbHblil KOHTYp. OnbiThl [, ['epuia. M3o06petenue paano A.C. IlonoBeiM. [Tonsarue
0 paauocBsizu. [IpuHuun paguocsssu. [IpuMeHeHne 31eKTPOMArHUTHBIX BOJIH.

Tema 5.1
IIpupona cBera

Pazgen 5. Onruka

12

Conep:xaHue y4eGHOT0 MaTepuaJa:

TodedyHbli MCTOYHHK CBETA. CKOpOCTL pacnpoCTpaHCHUus CBETaA. 3aKOHEBI OTPAXKCHUA U
IMPEJIOMJICHUA CBCTA. HpI/IHL[I/IH ['roiirenca. ConHeuyHBIE U JIYHHBIC 3aTMCHMU. ITonHoe
OTpPaXCHUC. JIMH3EL. HOCTpOCHI/Ie I/I306pa)KeHI/I}I B JIMH3ax. <D0pMyJ1a TOHKOH JIHMH3BI.
VBennuenue TuH3EL ['11a3 kak ontudeckas cucrema. ONTUYECKHAC HpI/I60pLI. Teneckorsl.

Tema 5.2
BoJiHoBbI€e cBoicTBA
cBeTa

Conep:xaHue yueOHOTro MaTepuasa:

WNnrtepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jiyued. MHTepdepeHLns B TOHKHUX
wieHkax. Konbna Hetorona. Mcnonbp3oBaHue HMHTEp(EepeHLMHM B Hayke M TEXHHKE.
Hudpakus csera. Judpakuus Ha miend B HapaienbHbIX JydaX. JudpaxmmonHas
pewerka. [lonsipusanus nonepeunsix BoiH. [lonspuzannsa csera. [lonsgpounsl. Jucnepens
cBeTa. Buael uznydennil. Buapl ciektpoB. CriekTpel ucnyckanus. CrekTpsl MOTJIOMEHNUS.
CnexrpanbHbiii aHanu3. CriekTpajbHbIe KJIACChl 3Be3[. YIbTpadUOIETOBOE H3ITydEHHE.
WNndpakpacnoe uznyuenue. PentrenoBckue ayun. Mx mpuponma u cpoiictBa. lllkama
AIEKTPOMArHUTHBIX U3ITY4eHUH.

JlabopaTopHble 3aHATHS:
JIaGoparophas pabota Ne8 OnpeneneHre AIHMHBI CBETOBOI BOJHBI C IIOMOIIBIO
TUu(PaKIIMOHHON PEIICTKH.

OK 01
OK 02
OK 04
OK 05
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Tema 5.3

Conep:kanue y4eOHOT0 MaTepuaJia:

CneuunanbHasi
Teopus JIBrxkeHne co ckopocThio cBeTa. [locTynarsl TEOPUM OTHOCUTEIBHOCTH U CIEACTBUS U3
Hux. IHBapHaHTHOCTh MOAYJISl CKOPOCTH CBETA B BaKyyMe. DHeprusi nokos. CBsi3b MaccChl U
OTHOCHUTEJIbHOCTH 9 .
SHEPruu CBOOOIHOM YaCTHIIbI. DIEMEHThI PEIATUBUCTCKON TUHAMUKH.
Pa3znen 6. KBanToBasi pusuka OK 01
Tema 6.1 Conep:xanue yueOHOro MaTepuaJia: OK 02
KBanToBas ontuka = OK 04
KBanroBas runoresa [Lianka. TemnoBoe uzinyuenue. KopnyckynsipHO-BOJTHOBOM JTyaau3M. 0K 05
@otoHbl. I'mnore3a ne bpoins O BOJHOBBIX CBOWCTBax dactul. JlaBieHue caera. OK 07
Xumunueckoe aeiictBue cBeta. Ombitel [1.H. JlebeneBa n H.M. Bapumoa. @otosddekr.
VYpaBuenue Ditamreiina s Gotorddexra. [Ipumenenne pororddexra.
Tema 6.2 Conep:xanue yueOHOro MaTepuaJia:
PusuKa aToMa 1 Pa3BuTHe B3IISII0OB Ha CTpOEHHUE BelecTBa. MoJenn CTpOEHHs aTOMHOIO siapa. SlaepHas
4TOMHOrO s11pa Mmojienb atoMa. OmbiTel 3. Pezepdopna. Moaens aroma Bogopoaa no H. bopy. KBantoBbie
nocrynatel bopa. Jlazepsl. PagumoakTuBHOCTB. 3akOH paJuOaKTHBHOIO —pacmaja.
PagnoaktuBHble mnpeBpamieHus. CrnocoObl HAOMIOACHUS M PErHCTPALUU 3apsSHKEHHBIX
gactull. CtpoeHne atomMHoro siapa. Jlepekr macchl, »HEprus CBSI3U U yCTOWYMBOCTb
aTOMHBIX saep. SnepHele peakuuu. fnepHas sHepreTnka. OJHEPreTUYECKMH BBIXOJ
SIIEPHBIX peakiuil. ICKyCCTBEHHas paauoakTUBHOCTb. [lenenue Tskensix suaep. Llenmnas
sIepHas peakuus. YIpasiseMas ILenHas peakuus. SnepHulii peaktop. TepmosiaepHbIN
cuHTe3. OHeprusi 3Be3A. [lomyueHue panMOaKTUBHBIX H30TONOB W UX MPUMEHEHHUE.
buonornueckoe neicTBUE paguOaKTUBHBIX U3ITYy4YCHHUH. DIIEMEHTAPHBIE YaCTHUIIBI.
Paspnen 7. Crpoenue Beenennoii OK 01
Tema 7.1 Copepxxanue y4eOHOro MarepuaJia: OK 02
Crtpoenue OK 03
. ConneuHas cucTeMa: IUIAHETHI U MaJible Tena, cucreMa 3emissi—JlyHa. OK 04
CostHe4HOM cucTeMBbI
OK 05
OK 07
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Tema 7.2 Coaep:xaHue yueOHOT0 MaTepuaJia: 2
IBOJIIOLUA Crpoenne u sBomonust Connna u 38&31. Knaccudukanus 38E31. 3BE31bI 1 HICTOUHUKH UX
Bceesiennou sHepruu. ['anaktrka. CoBpeMEHHbIE MPEJICTABICHUS O CTPOCHUHU U 3BOJIIOIIMU BceneHHou.

IIpomexyTounast HuddepennmpoBanHblii 3a4eT 2
arrecTauus
HUTOIO: 112

B crkobkax ykazano Koauuecmso 4acos, 8bl0€1eHHbIX Ha peanu3ayuio npoghecCuoOHarbHO OPUEHMUPOBAHHOZ0 COOEPAHCAHUS (meopemuiecKue 3aHamus/1abopamopHule
pabomul)

24



3. YCJOBHA PEAJIM3ALIMN ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1. TpeOoBaHUsI K MUHUMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

JucrumninHa peaausyeTcs: B yueOHOM KaOuHeTe (GPU3UKU.

OcHaienue yueOHOTo KaOuHeTa:

Crennanu3upoBaHHasi MeOEIb.

TexHuueckue cpeacTsa 00y4eHus: MyJIbTUMEANINHBINA TPOEKTOP, KOMITBIOTEP.

OGopynoBanue mnabopatopud M pabouux MeCT JabopaTOpUM: aAMIEPMETP
71a00paTOpPHBIM, Mmap € KOJbLIOM, HAa0Op KamWUISPOB, MAaHOMETpP KHJIKOCTHOU
JEMOHCTPALIMOHHBINA, TUTPOMETP (IICUXPOMETP), BECHl Y4eOHbIE, BOJBTMETP
71a00paTOPHBIM, KOJOPUMETP, KOMIUIEKT HHCTPYMEHTOB, MAarHUT I0JOCOBOMU
J€MOHCTPALIMOHHBINA, MATHUT TyTOBOM, KOMIUIEKT IPOBO/IOB, J1a0OpaTOPHBINA HAOOp
«DNEKTPUYECTBO», MHUILTMAMIIEPMETP, MOJEIb JJIEKTPOABUTATENS, HA0Op IO
ANEKTPOJIU3Y, HACOC BAKyyMHBIM, NpPUOOp I JIEMOHCTpAllMK 3aBUCHMOCTH
CONPOTHUBJIEHUSI METAJUIOB, MNpuOOp Ui JeMOHCTpauud npaBwia JleHua,
CHEKTPOCKON JIBYXTPYOHBIN, 3JIEKTPOCKOII, CYJITaH 3JIEKTPOCTaTUUECKU, manoyKa
CTEKJITHHAs, Majoyka »00HUTOBas, amrepMmerp 86A, BombTMeTp B7-21 50223,
BoipT™MeTp M-381, , BonbT™MeTp M-491, Beimpsimutens BVYII-2, BeimpsiMurens
/TIPOBOJIHUKOBBINA, TeHepatop [3-111, nudpakuvoHHas pemieTka, HCTOYHHK
MUTaHUsA, KOMIUIEKT KapTO4eK "DJIeKTpUYecTBO'", KOMIUIEKT TaOJull "KBaHTOBas
¢bu3uka", komruiekT Tadsul "MounekynspHas pusuka", komrmiekt tadaui "OnTruka
criery Teopus”, kKoMmuiekT Tadaun "TepmoanHamuka", koMriekT Tadsuui "duznka
aTOMHOTO sjipa", KOMIUICKT TaOmui "DJIEKTpOoAMHAMHKA', KOMIUICKT TaOJIuIl
"DneKkTpocTaTuka', JTIOMUHECIIEHTHAs JIaMIla, MallliHa JJIEKTpodOpHas, MOJIENb
KPUCTAIUTMYECKON pelIeTKH, Habop JHUH3 M 3€pKajld, peoXopl, TEJIECKOIl,
Tpanchopmarop Ha maHenu, TpaHchopmaTtop  pa3OOpHBIA,  yCTaHOBKA
yJIbTpa3ByKoOBas, I1aii0a onTHU4eCKas, TATUB JTA00PATOPHBIHN, JIEKTPOMETP, HAOOP
CHEKTpalbHBIX TpPYOOK, YCTaHOBKa s u3ydeHus (orodpdexra, KOMIUIEKT
MyJIbTUMEIMA TMPE3CHTAlMi, MOoAOOpKa BHUIEO3AMUCENd JAEMOHCTPALMOHHBIX
(bu3NYECKUX SKCHEPUMEHTOB, KOMIUIEKT HAIJISIHBIX MOCOOMH AJisi MOCTOSIHHOTO
UCIIOJIb30BaHUs, KOMIUIEKT MOPTPETOB Ajig OodopMieHHs KaOWHETa, KOMILUIEKT
JIEMOHCTPAIIMOHHBIX Y4eOHBIX TaOIHII.
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3.2. Y4yeOHO-METOANYECKOE 00ecTIeYeHH e TUCIIUTITHHBI

OcHOBHbIE MCTOYHUKH

1. Msakumes, I'. ., byxosues, b. b., Corckmii, H. H. / Iloxg pen.
[TapdentreBoit H. A. ®usuka. Yuebnuk misa 10 k1. — M.: M3narenbcTBo
«IIpocsemenuer, 2019. —416c.

2. Msaxumes, I'. ., byxosme, b. b., Yapyrun, B.M. / Ilox pen.
[TapdentoeBoii H. A. ®usuka. Yuebnuk mns 11 ki — M.: WznatenscTBO

«IIpocBemenuer, 2019. —399c.

JlonoTHUTe IbHbIE HCTOYHUKHU

st o0yuaromuxcs:

l. KacbsinoB B.A. ®uzuka. 10 ki1.: YueOHUK 1711 00111€00pa30BaTEIbHBIX
yueOHbIX 3aBeaeHuil. — M., 2020.

2. KacbsnoB B.A. ®u3zuka. 11 ki1.: YueOHUK 1511 00111€00pa30BaTeIbHBIX
y4eOHbIX 3aBeneHuit. — M., 2020.

3. I'eapenmreitn J1.O., uk FO.M. ®u3uka. YueOunk gua 10 k1. — M.,
2020.

4, INenpenmreiin J1.O. Juk HO.M. ®usnka. Yuebnuk mig 11 ki1 — M.,
2020.

3. I'pomoB C.B. ®uszuka: Mexanuka. Teopuss OTHOCUTEIHLHOCTH.
OnexkrpoanHamuka: YueOHuk mist 10 k1. o0meoOpa3oBaTeNbHbIX YUPEKICHUNA. —
M., 2001.

6. ['pomoB C.B. ®@uszmka: Onrtuka. Termnoswie sBieHusi. CtpoeHue u
CBOICTBa BenlecTBa: YueOHUK st 11 ki1. 001eo0pa3oBaTebHbIX YUPEKACHUN. —
M., 2001.

7. Hmutpuea, B. ®. ®duszuka g npodeccuid U crneruaibHOCTEH
TEXHUYECKOTO MPOopMIIs: yueOHUK AJisi 00pa30BaTENbHBIX YUPEKACHUN HAYaIbHOTO
U cpeaHero npodeccuonanbHoro odpazosanus / B. @. Jimutpuesa. — 2-e u3n., cTep.
— M.: U3narenbckuid neHTp «AkageMusi», 2019. - 448 c.
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8.  mutpuera B.®. 3amaun no pusuke: yued. mocodue. — M., 2003.

9. JmutpueBa B.®. ®usuka: yueOHuk. — M., 2003.

10. ®upcor A.B. ®dusumka g mnpodeccwii U CHErUATBHOCTEH
TEXHUYECKOTO M €CTECTBEHHO - HAy4YHOro mnpoduieil: ydeOHUK IJis CTYACHTOB
yupexnaenuit cpen. I[Ipod. OO6pazoanust / A.B. ®upco; mon pen. T.U.
TpodumoBoii. — 2-¢ uz., crep. — M., M3narensckuit ieHTp «Akaaemus», 2017 .

11. ®upcor A.B., Tpopumora T.U. dusuka mis mpodeccuit u
CHEIUATBHOCTEH TEXHUYECKOTO U €CTECTBEHHO - Hay4dHoro mnpodueit: COOpHUK
3agad. — M., U3narensckuid neHTp «Akagemusi», 2017 r.

12.  TpopumoBa T.U., ®dupcoB A.B. OPuzuka: CnpaBoyHuk. — M.,
N3 parenbckuil neHTp «Akanemus», 2017 r.

13. Camoiinenko I1.H., Cepree A.B. COopHHMK 3amady U BOMPOCHI IO
¢busuke: yued. mocodbue. — M., 2003.

14. Camoitnenko IL.U., CepreeB A.B. ®duszuka (I HETEXHUYECKUX

cnieruanbHoCcTel): yueOHuk. — M., 2003.

s npenogaBareJieit:

1. I'pomos C.B. lllaponosa H.B. ®u3zuka, 10—11: Kaura piis yaurens. — M.,
2004.

2. Kabapnuua O.0., OpnoB B.A. DkcnepuMeHTaIbHBIC 3a/1aHus IO (PHU3UKeE.
9—11 xmaccel: y4yeOHOE TmocoOue sl ydamnuxcsi o0I11eo0pa3oBaTeIbHBIX
yupexaenuil. — M., 2001.

3. KacesHoB B.A. Meroanueckue pEeKOMEHAAIMU [0 HCIOJIb30BAHUIO
yueOHukoB B.A. KacbsinoBa «®usuka. 10 iy, «®Pusuka. 11 ki.» npu usyyeHuu
bu3uky Ha 6a30BOM U poduILHOM ypoBHE. — M., 2006.

4. KacpsnoB B.A. ®wuzuka. 10, 11 kin. Temarmyeckoe U NOYypOYHOE
manupoBanue. — M., 2002.

5. JlabkoBckuit B.b. 220 3amau mo ¢Qusmke C pelmieHusMU: KHUTA IS

yuammxcs 10—11 k1. obmeo0pazoBaTenbHbIX yupexaeHuit. — M., 2006.
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6. ®enepanbHbIi KOMIIOHEHT TOCYJApPCTBEHHOTO CTaHjapTa oOIero

obOpazoBanus / MunucrepcTBo oopazoBanust PO. — M., 2004.

Ilepeyenr UHTEpHET-pecypcoB

1. EnmHas kosuteknus mH(POBBIX 00pa30BaTEIbHBIX pecypcoB. — Pexum
nocrymna:  http://school-collection.edu.ru/catalog/pupil/?subject=30  (mara
obpamenus: 29.08.2022);
2. KM-mkona. — Pexum pgoctryma:  http://www.km-school.ru/(nara
obOpaienus: 29.08.2022);
3. OrkpeiTas ¢uszuka. — Pexum poctyma: http://www.physics.ru/courses/
op25part2/design/index.htm (nara obOpamenus: 29.08.2022);
4. Ilnardopma AKnacc — Pexxum goctymna: http:// www. yaklass.ru
/(nataobpamenusi: 29.08.2022);
5. Poccuiickas AJIEKTPOHHAS IIIKOJIa — Pexxum JOCTYIIA:
http://www.resh.edu.ru/(mara o6pamenus: 29.08.2022);
6. ®dusuka.ru. — Pexum pocryma: http://www.fizika.ru (nmara

obpamenus:29.08.2022);
7. ®UIIN (BIIP 11 knacc) — Pexxum goctyma: http://www.fipi.ru
/(naTtaoOpamenus: 29.08.2022);
OnexTpoHHBId ydeOHMK — Pexum pocryma: http://www.physbook.ru/(nata

obpamenus: 29.08.2022).
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4. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHUA

JUCHUATUIMHBI

KoHTpoib W oOlEHKa pacKpbIBAalOTCS YE€pPe3 YCBOCHHBIE 3HAaHUA U
npuoOpeTeHHbIE 00YYaIOIMMUCI YMEHUsS, HalpaBieHHble Ha (HOpMUPOBAHHE
o0mmMx M MpodecCHOHATBHBIX KoMIeTeHIui. KommeTreHuu AOMKHBI OBITh
COOTHECEHBI C IPEIMETHBIMH PE3YIIBTATAMH.

Koa u HauMeHOBaHHE

GopmMupyembIx
KOMIIeTeHIMH

Pasznen/Tema

THn oeHOYHBIX
MeponpUusTHIA

OK 01. BeibupaTs ciocoObI
peleHus 3a1a4
npodeCcCHOHATLHON
JeSITeIbHOCTH TPUMEHHUTEITIBHOK
pa3IMYHBIM KOHTEKCTaM

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

Pazgen 4. Temnr 4.1., 4.2.
Pasgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
TOUCKA, aHaJIu3a U
HWHTEpIpeTaIuu nHhOpMaIiu
1 MTHPOPMAIIMOHHbIE
TEXHOJIOTHH JIJIsI BHITIOJTHEHUSI
3a1a4 mpodeccuoHaTbHON

e TeTbHOCTH

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1.,3.2.,3.3.,
34.,35.

Pasgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Paznen 6. Temsr 6.1.,

6.2.

Pazgen 7. Temnr 7.1, 7.2

OK 03. IlimanupoBats u
pean30BbIBATH
COOCTBEHHOE
npodeccuoHanbHOE U
JMYHOCTHOE Pa3BUTHE,
PEANPUHUMATEIBCKYIO
JeATEILHOCTD B
npogeccuoHanbHOMI cdepe,
UCIIOJIb30BATh 3HAHUS T10
(MHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KHU3HEHHBIX
CHUTYaIUSIX

Pazpgen 1. Temsr 1.1., 1.2, 1.3
Pazpen 2. Temnr 2.1.,2.2., 2.3.
Pasznen 3. Temsr 3.1., 3.2., 3.3.,
34.,3.5.

Pazgen 7. Temnr 7.1, 7.2

OK 04. DdpdexTuBHO
B3aUMOJICUCTBOBAThL U
paboTaThB KOJUICKTUBE U
KOMaHfe

Pazgenm 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2, 3.3.,
34.,3.5.

Pazgen 4. Temr1 4.1., 4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.

- YCTHBIM OIIPOC;

- (ppoHTaANBHBIHONpPOC;

- Ha0JIIOJeHHE 32 XO10M
BBITTOJIHEHUS
1a00paTOpHBIX paboT;

- OIICHKA BBITIOJIHEHUS
1a00paTOpHBIX paboT;

- OIICHKA MPAKTHYECKUX
pabort (pereHus
Ka4eCTBEHHBIX,
pacueTHBIX 3aja4);

- OIIEHKa TECTOBBIX
3aJJaHuM;

- HaOJrOJeHHUE 3a XOI0M
BBITTOJIHEHUS
WH/IMBUTyaJIbHBIX
MIPOEKTOB U OIIEHKA
BBINOJIHEHHBIX ITPOEKTOB;
- HaOJIOAEHHUE U OlIEHKA
peleHus Keic-3anay;

- nuddepeHunpOBaHHBIN
3a4yeT
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Paznen 7.

Temnr 7.1, 7.2

OK 05. OcyiiecTBisTh
YCTHYIO UTTUCbMEHHYIO
KOMMYHHKAIIMIO Ha

Pazgen 1.
Paznen 2.
Pazgen 3.

Temsr 1.1.,1.2, 1.3
Temsr 2.1.,2.2.,2.3.
Tewmsr 3.1.,3.2.,3.3.,

rOCyJIapCTBEHHOM S3bIKE 3.4.,3.5.

Poccutiickoit ®deneparyu ¢ Pazgen 4. Temn1 4.1., 4.2.
y4eTOM 0COOCHHOCTEH Paszgen 5. Temnr 5.1.,5.2., 5.3.
COIIMAIBHOTO U KYJIbTYPHOTO Paznen 6. Temsr 6.1., 6.2.
KOHTEKCTa Paszgen 7. Temsr 7.1, 7.2

OK 07. ConelicTBOBaThH Pazgen 1. Temer 1.1., 1.2, 1.3
COXPAHEHUIO OKPYKAIOLIEH Paznen 2. Temsr 2.1.,2.2., 2.3.
Cpelibl, pecypcocOepekeHHIO, Pazgen 3. Temsr 3.1.,3.2., 3.3,
MIPUMEHSTh 3HaHUsI 00 34.,3.5.

W3MEHEHHUH KJIMMaTa, Pasznen 4. Temr1 4.1.,4.2.
MIPUHIIHAITEI OEPEKITUBOTO Pazgen 6. Temnr 6.1., 6.2.
MIPOU3BOJICTBA, () (HEKTUBHO Pasmen 7. Temsr 7.1, 7.2

JIEVCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHSIX
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