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1. O6mas xapakrepucTHka  paGodell mnporpamMmbl  00LIEOOPA30BATENBLHON JMCHMILUIMHBI

«Puzuka»
1.1. MecTto AuCHMIVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHOHATbHOM o0pa3oBaTeJIbHOM
NpOrpaMmbi:

Oo6meobOpa3oBatenibHas  aucnuiinHa — «Du3ukay  sBIsSETCS  00sA3aTeIbHOM  YacThIO
00m1eo0pa3oBaTeNbHOTO LUKIa — 00pa3oBaTeibHOl — mporpammbl B cooTBeTcTBUU ¢ PI'OC 1o
npodeccuu cpennero npodeccronansaoro oopazosanus 09.01.03 Oneparop HHPOPMAITMOHHBIX CUCTEM
U PEeCypcoB

1.2. Hean u miiaHupyemble pe3y/bTaThbl 0CBOEHUS Y4eOHOM TUCHMIIUHBI:
Conepskanne mporpaMmbl 00111€00pa30BaTeNbHON JUCHUIUTMHBI «Du3rKay HampaBiIeHO HAa JOCTIKEHUE
CHEAYIOIIUX LeJIei:

® (opmupoBaHue y o0OyyarOIIMXCH YBEPEHHOCTH B IEHHOCTH 00pa3oBaHUs, 3HAYMMOCTU
(GU3MYeCKNX 3HAHUH /ISl COBPEMEHHOTO KBaIU(HUIMPOBAHHOTO CMEUHATNCTA IPU OCYLIECTBIEHHH €ro
npodecCHOHATBHON eSTeTbHOCTH;

e (opMHpOBAHHE ECTECTBEHHO-HAYYHOH TPaMOTHOCTH;

e OBJajieHHE crienupUIecKor cUCTeMOH (PU3NUECKUX MOHITHUI, TEPMUHOIOTHEN U CUMBOIUKOI;

® (OCBOGHHE OCHOBHBIX (DM3MYECKHX TEOPHHl, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJIcHHE OCHOBHBIMU METOJaMH HAYYHOTO MO3HAHUS TIPUPOJIBI, HCTIONb3YEMbIMH B (PU3KKE
(HabOmofieHUe, ONMCaHKe, M3MEPEHNE, BBIIBI)KEHHE THIIOTE3, TPOBEICHUE IKCIIEPUMEHTA);

® OBJaJieHHE YMEHHSAMH 00pabarThiBaTh [aHHbIE OHKCIEPUMEHTA, OOBACHATH IONYYEHHBIE
pe3ybTaThl, YCTAHABIMBATD 3aBHCUMOCTH MEKIY (DH3NYECKUMHUBENIMYNHAMY B HA0IOJAEMOM SIBIICHUH, 1€M1aTh
BBIBO/IbI;

® (opmupoBaHUE YMEHHS pemiaTh GU3MYecKue 331a4l pa3HbIX YPOBHEH CII0KHOCTH;

® pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTENEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH B
nporecce MpUOOpeTeHHs 3HAHUM C KCIONb30BAHUEM PA3TUYHBIX
MCTOYHUKOB MH(POPMALMKM M COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHH; yMeHU# (hopMyTupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIMIO IO OTHOLICHHIO K (u3nueckoid uH OpMAUH, MOTydaeModl M3
Pa3HBIX HCTOYHUKOB;

® BOCIHTaHHE YyBCTBA TOPJOCTU 3a poccuiickyro Qusudeckyro Hayky. OcBoenue kypca O]

«Du3KKay TPeANnoaraeT peleHue Cleayomx 3a1ay:

e npuobOpereHue 3HAHMHA O (QyHIAMEHTANIbHBIX  (U3MYECKHX 3aKOHAX, JIEKANMX B OCHOBE
COBpEMEHHOW (u3nueckoil KapTUHBI MHpa, MPUHLIUINOB AEHCTBUS TEXHHUYECKUX YCTPOHUCTB U
MPOU3BOACTBEHHBIX MPOLECCOB, O HaMOONIee BAXKHBIX OTKPBITUSAX B O0ONACTH (PU3HMKH, OKa3aBIINX
ONpe/IeNsIoNIee BIUIHIE Ha Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

L IIOHMMAaHHUEC (1)H3PI‘ICCKOI>1 CYIHOCTH HBHCHHﬁ, MPOABIAIOMHNXCA B paMKax HpOHSBOI[CTBCHHOﬁ
ACATCIIBHOCTH,
L4 OCBOEHHE CII0COO0B HCIIOIB30BAHHUS CI)I/I?)I/I'ICCKI/IX 3HAHUH JJS peIICHUA

MPaKTUICCKUX )51 HpO(l)eCCI/IOHaHLHLIX 3a1a4, 00BsCHEHUS SIBJICHUI MIpUPOABI,



TIPOM3BOJICTBEHHBIX M TEXHONOTMYECKUX MPOLECCOB, MPUHIUIOB ACHCTBUS

TEXHUYECKUX MPUOOPOB M YCTPOMCTB, oOecrmedeHHs Oe30MacHOCTH MPOM3BOJACTBA M OXPAHBI
TPUPOJIBL;

® (opmupoBaHHE YMEHHH pemath yueOHO-NMPaKTUUECKHe 3a1a4K (U3UYECKOTO COIACPKAHUA C YUETOM
npohecCHOHANBHOM HAMPABIEHHOCTH;

® [pUOOpETEHHE ONBITA IO3HAHUSA U CAMOIIO3HAHMSA; YMEHUM CTABUTh 33/1a4i M peIiaTh MPOOIEMbI C
Y4ETOM NpodeCcCHOHAIBHOM HAPaBIEHHOCTH;

® (opMHpOBaHHE YMEHUI UCKATh, AaHATU3UPOBATH U 00padaTHIBAaTh (PU3NIECKYI0 HHPOPMAIIHIIO C
Y4€TOM MPOo(ecCHOHATBHON HAMPABIEHHOCTH,

® [OArOTOBKa  OOYy4alomMXCA K  YCHEIIHOMY  OCBOGHUIO  JUCUMIUIMH M MOAYJei
npoecCHOHANBHOTO LUKIa: (OPMUPOBAHHE Y HMX YMEHUH U ONBITA JAEATENbHOCTH, XapaKTEPHbIX I
npodeccuit / JOMKHOCTEH CIyXalMX WM CHENUATbHOCTEH, TMOTyYaeMblX B MPOeCCHOHATBHBIX
00pa30BaTeNbHBIX OpraHU3aLMsX;

® [OArOTOBKA K (DOPMUPOBAHHMIO OOIIMX KOMIIETEHIMH OYIYIIEro Creluanncra: camooOpa3oBaHMUS,
KOMMYHHKAIHH, TPOSIBICHHS IPAXKIAHCKO- TIATPHOTHIECKOH MO3UIIMH, COTPYIHIYECTBA, IPUHATHS PEIICHUN
B CTaHJAPTHOW W HECTaHIAPTHOM CHUTYyalusX, NPOCKTHPOBAHHS, MPOBENCHHU (HU3MUECKUX H3MEPEHHIl,
3(ppeKTHBHOrO0 U 0E30MacCHOr0 HCIOJIb30BAHUS PA3IUYHBIX TEXHUYECKHX YCTPOMCTB, COOMIOAEHHS MPaBHI
OXpaHbl Tpya mpu pabote ¢ pusMuecKuMu NpruOOpaMu 1 000pyI0BAHHUEM.

OcobeHHOCTh (OpPMUPOBAHUS COBOKYMHOCTH 3a7ay HM3y4eHHs (QU3UKH JUIS CUCTEMBI CpETHETO
npodeccuoHaIbHOTO 00pa30BaHMs 3aKIOYAeTCsl B HEOOXOAMMOCTH peanu3aliu NpodhecCHOHATbHON
HaTpaBJIeHHOCTH PElIaeMbIX 3a]1a4,y4eTa 0COOEHHOCTEH chepbl JeATENbHOCTH OYIYIIHMX CTIEHUATICTOB.

B pesynbrate ocBOCHMS IUCHUILTMHBI O0YYAIOIIMKACS 0JIKEeH 3HATD:
® CMBICI TIOHATHH: (PM3MYECKOE SBJICHHE, TUIOTE3d, 3aKOH, TEOPWs, BEIIECTBO, B3aWMOJICHCTBHE,
3JIEKTPOMArHUTHOE T0JIE, BOJHA, (POTOH, aTOM, aTOMHOE SIPO, HOHU3UPYIOIIHE H3TyYCHHUS,

® CMbICT (MBMYECKUX BEIMUYMH: CKOPOCTh, YCKOPEHHE, Macca, CHIla, MMIYIbC, paboTa, MeXaHUUeCKas
DHEPrus, BHYTPEHHSS DHEPrus, aOCOMIOTHAs TEMIeparypa, CpPEIHSAs KUHETHUYEeCKas HSHEPrUsl 4YacTHUI]
BEIIECTBA, KOJUYECTBO TEIUIOTHI, 31IEMEHTAPHBIN K TPHUCCKHUIA 3apsi;

® CMBICT (U3UUYECKHX 3aKOHOB KIACCHUYECKOM MEXaHWKH, BCEMUPHOTO TATOTECHUS, COXPAaHCHUS
SHEPIUU, WMITYJIbCa M 3JICKTPUYECKOrO 3apsiia, TEPMOJMHAMUKH, 3JNEKTPOMArHUTHOW MHIYKIUH,
dotoaddexra;

®  BKJIAJl POCCUHCKHX U 3apyOeXKHBIX YUSHBIX, OKA3aBIINX HAMOOIbIIIEE BIMSIHAE HA pa3BUTHE (DU3UKH,

B pesynbrate 0cBOCHMS JUCIUIUIMHBI 00YYAIOMIMICS 10JIKeH YMeTh:

® TIPOBOJIMTH HAOIOJCHHS, TIAHAPOBATH U BBINOJHATH AKCIIEPUMEHTHI,

® BBIIBUIaTh TUTIOTE3bl U CTPOMTH MOJIEIH,

® [PUMEHSTH MOJyYEHHBIC 3HAHUS MO (U3UKE ISl OOBSICHEHUS Pa3HOO0pPa3HbIX (H3MYECKUX
SIBJICHUHM U CBOMCTB BEIECTB;

® IPaKTHYECKH HCIOJb30BATh (PM3NUECKUE 3HAHMWS,

® OIEHHUBATh JOCTOBEPHOCTh E€CTECTBEHHO-HAYYHOI HH(OPMAINY;

® CTONB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS IS pEIIeHUS MPaKTHYeCKUX 3a/ad
MOBCEJIHEBHOM  JKM3HM, oOecriedeHuss  O€30MacCHOCTH COOCTBEHHOM — JKM3HH,  PAlMOHATBLHOTO
IPUPOJOIONIB30BAHUS U OXPAHBbI OKPYKAIOLIEHCPEBI.

® OMKCHIBATh U OOBACHATH (PU3MUECKHE SBICHUS U CBOICTBA TEN: CBOKMCTBA I'a30B, KUAKOCTEH U
TBEPIBIX TEI; HJIEKTPOMATHUTHYIO HHAYKLHUIO, PACIIPOCTPAHEHUEANEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOWCTBA
CBETa; M3Iy4eHNE U MOTIIOMIEHHE CBeTa aTOMOM; (hOTOIDEKT;

® OTJMYaTh TUIOTE3B OT HAYYHBIX TEOPHUIi;

® JenaTh BBIBOJABI HA OCHOBE JKCIEPUMEHTANBHBIX NAHHBIX;

® [PUBOJIHUTH TPUMEPBI, MOKA3bIBAIOIIKE, YTO: HAOMIONCHUS U IKCIEPUMEHT SBISIOTCS OCHOBOM
IJIS BBIJIBIDKEHUSI TUIIOTE3 W TEOPUH, IMO3BOJAKT IPOBEPUTH HCTUHHOCTH TEOPETHYECKUX BBIBOJIOB;
(usnyeckas Teopus TaeT BO3MOXKHOCTh OOBSCHATH HM3BECTHBIC SBICHUS MPUPOJBI U HAaydHbIE (DAKTHI,
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TpeJICKa3bIBaTh €Ille HEU3BECTHBIE SIBICHUS;
® [PUBOAHUTDH MPUMEPHI MPAKTHIECKOTO MCTIONB30BAHUS (PH3MUECKHX 3HAHUN: 3aKOHOB MEXaHHKH,
TEPMOAUHAMUKH U HJIEKTPOAMHAMUKH B SHEPIETUKE; PA3IMUHBIX BUJIOB 3IEKTPOMArHUTHBIX U3IyYEHUH s
Pa3BHUTHS PAHO U TENEKOMMYHHUKAIHI, KBAHTOBOH (DMK B CO3IAHUHU SAEPHOI SHEPTETHKH,IA3ePOB;
® BOCIPHHMMATh M Ha OCHOBE TMONYYEHHBIX 3HAHMHA CAMOCTOATENHHO OLEHHBATh HH(POPMALHIO,
cozeprkanrytocs B cooOmenusx CMU, UHTepHeTe, HayqYHONOMYIAPHBIXCTAThSX.
® [PUMEHATH MOMyYCHHbIC 3HAHUA U pemeHus (GU3NUeCKuX 3ajay;
® OmpenesATh XapakTep Gpundeckoro mporecca 1o rpaguky, Tadnune, hpopmyne*;
M3MEpPATH Pl QM3UUECKUX BEIMYUH, PEACTABIIAS PE3YJIbTaThl H3MEPEHUN C YUETOM X MOTPELIHOCTEH.
1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHMA o0meo0pa3zoBaTe/bHOH JANCUMIUIMHBI B
coorBercTBUHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCIUILUIMHA UMEET NpU (GOPMUPOBAHUU U PA3BUTHHU:
001U X KOMIIeTeHIMIi:
OK 01. Beibupats criocoObl perieHus 3a1a4 npopeccuoHaIbHOM 1eATEIbHOCTH MPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEJCTBA MIOMCKA, aHAJIW3a U UHTEPIIPETalluy HH(POPMaLUU U
nH(}OpPMAaLMOHHBIE TEXHOJIOTUHU JJIs1 BBITIOJTHEHUS 3a/1a4 PO (GECCHOHANBHON AEITEIbHOCTH;
OK 03. [1nmanupoBath U peaqTu30BbIBaTh COOCTBEHHOE MPOPECCUOHANIBHOE U TUYHOCTHOE Pa3BUTHE,
MpeNPUHUMATENBCKYIO IeATENbHOCTD B MpodeccnoHaibHOM chepe, UCronb30BaTh 3HAHUS 10
(uMHAHCOBON T'PAaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYALIUSIX;
OK 04. D¢ddexTrBHO B3aUMOJIEHCTBOBATh U pabOTAaTh B KOJUIEKTHBE U KOMaH/E;
OK 05. OcyniecTBasTh YCTHYIO M MTUCBbMEHHYK0 KOMMYHHUKAIIMIO HA TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEH COLIMABHOTO U KYJIBTYPHOTO KOHTEKCTA,
OK 06. TIposaBasiTh rpaX TAHCKO-MATPHUOTHYECKYIO MO3UIINIO, JEMOHCTPUPOBATH OCO3HAHHOE MTOBEACHUE
Ha OCHOBE TPAJUIMOHHBIX OOIIEUEI0OBEYECKUX LIEHHOCTEN, B TOM YHCJIE C YU€TOM rapMOHU3ALNN
MEXHAIMOHAJIbHBIX U MEXPEIUTHO3HBIX OTHOILIEHUH, IPUMEHATh CTAHIAPThl AHTUKOPPYILIUOHHOTO
MOBE/ICHNUS;
OK 07. ConeiicTBOBaTh COXpPAHEHHUIO OKPYKAIOIIEH CPEeIbl, PECYPCOCOEPEIKEHHIO, TPUMEHSITH 3HAHUS
00 M3MEHEHNH KJIMMaTa, MPUHITUIIEI OEPEKIMBOTO MPOU3BOICTBA, YD (HEKTUBHO ACHCTBOBATH B
Ype3BhIYANHBIX CUTYALIUSX;
OK 08. Mcnonb3oBaTh cpeacTBa (pu3nyecKor KyIbTYphI ISl COXpaHEHUS U YKPETUICHHSI 3J0POBbS B
nporuecce npopecCUOHaIbLHON NesITeIbHOCTH U TOJIEP:KaHNusd HE0OX0IMMOTO YPOBHS (PU3NUECKON
MOATOTOBJICHHOCTH;
OK 09. ITonb3oBaThest poheccHOHATbHON JOKYMEHTAIMEH Ha TOCYapCTBEHHOM U HHOCTPAHHOM
SI3bIKAX.
npodecCHOHAJBHBIX KOMIIETEH LU
1. OdopmiieHne 1 KOMIIOHOBKA TEXHUYECKON JOKYMEHTAIUN

I1K 1.1. BbmoassTe BBO U 00pabOTKY TEKCTOBBIX JIaHHBIX.

1K 1.2. Beimonsate npeoOpa3oBaHue JaHHBIX, CBA3aHHBIX C U3MEHEHHUSIMU CTPYKTYPhI JOKYMEHTOB.
I1K 1.3. BbInonHATh pa3MeTKy U GopMaTHpOBaHUE JOKYMEHTOB Pa3IMyHbIX (POpPMATOB.

1K 1.4. KouBepTupoBaTh aHAJIOTOBBIE JaHHBIE B IU(POBHIE.

1K 1.5. BbINOAHATE TOATOTOBKY HU(POBBIX JaHHBIX JJIs AaibHeNIIed 00pabOTKH U apXUBUPOBAHMSL.
1K 1.6. ®opmupoBaTh 3a1pOCHI VIS OJydeHUs: HHPOpMalUU B 6a3ax JaHHBIX.

I1IK 1.7. BeImoaHATh onepaiuu ¢ 00beKTaMu 0a3bl JaHHBIX.

2. Texuuueckas 00paboOTKa U pa3MmeleHne nHPOPMAIIMOHHBIX PECYPCOB Ha caifTe

3. TIK 2.1. CtpykrypupoBaTh HU(pOBbIe JaAHHBIE IS ITyOIHKAIIUH.

4. TIK 2.2. Pa3Memath U OOHOBJATH MH(DOPMAIMOHHBIA MaTepHall yepe3 CHCTEMY YIpaBJICHHUS
KOHTEHTOM.

I1K 2.3. YcranaBiuBath ¥ pa3rpaHUYUBaTh [IPaBa AOCTYIA K pa3jenaM BeO-pecypcea.

6. IIK 2.4. CobGupaTh CTaTUCTUKY O pe3yibTaTaM padoThl BeO-pecypca.

o
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JIMYHOCTHBIX Pe3yJIbTATOB NPOrPaMMbI BOCIIMTAHMS:
JIP 1 Oco3Haroumii ceds rpak JaHMHOM U 3aIIUTHUKOM BEJIMKON CTPaHBI

JIP 9 Cobmrogarommuii ¥ IponaraHIupyrOIIHiA IpaBuIa 3JI0pOBOTO M 0€30TIaCHOTO 00pa3a KHU3HH,
CIOPTa; MPEAYIPEKIAIOMINN JTHO0 MTPEO0I0JICBAIOIINN 3aBUCUMOCTH OT JIKOT0JIs1, Tabaka,
IICUXOAKTUBHBIX BELIECTB, a3apTHBIX Urp U T.A4. COXpaHsSIOMIMMI ICUXOJOTUYECKYI0 YCTOMUUBOCTD B
CUTYaTHUBHO CJIO’KHBIX WJIK CTPEMUTEIBHO MEHSIOIINXCS CUTYaIUSIX

JIP 11 [IposiBrisomuii yBaxxeHHE K 3CTETUYECKUM LIEHHOCTSAM, 00J1aJal0NI1il OCHOBAaMH 3CTETUUECKON
KYJIbTYPBI.

JIP 15 IIposBisitonuii CHOCOOHOCTh CAMOCTOATEIBLHO PEaTu30BaTh CBOM IMOTEHIIMAT B
podecCHOHABHON IeATEITBHOCTH

JIP 17 IIposBisironiuii HEHHOCTHOE OTHOLLIEHUE K KYJIbTYpPE U UCKYCCTBY, K KYJIbTYpPE PEYH U KYJIbTYpPE
MOBE/ICHHUS, K KpacoTe U TapMOHHUHU.



Koa u naumenoBanue
(opmupyeMbIX KOMIIeTeHUHI

HﬂaﬂnpyeMue Pe3yJIbTATBI 0CBOCHHUS TUCHHILIUHBI

06mue™

Z[HCIIHHJIHHapHLIeL

OK 01. BoiOupatsb crioco0s! pemenus
3a7a4 mpodecCHOHATBHOM
JIeSTeTHHOCTH MPUMEHHTENBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu TpyaoBoro BocnuTanus:

- TOTOBHOCTh K TpPYyIy, OCO3HAaHHE LIEHHOCTH MacTepCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K AKTHUBHOH J€STEIbHOCTH TEXHOJIOIMYECKOH H
COLMAIBHOM ~ HANpaBJICHHOCTH, CIOCOOHOCTh HMHUIIMUPOBATD,

IUTAHUPOBATH )51 CaMOCTOATECIBHO BBITIOJIHATH TaKyro
NEeSITeTbHOCTB;
- UIHTEpeC K pa3nuuHbiM  chepaM  mpodecCHoHaTbHOM
NEeSITETbHOCTH,

OBiaajenne YHHBEPCAJAbHBIMH Y4eOHBIMH T03HABATEJIbHBIMH
NeHCTBUAMH:

2)0a30Bble JOTHYECKHe JelicTBHS:

- CaMOCTOSITENTHFHO (POPMYJIPOBATh U AKTYAIU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

-yCTaHABIMBATh CYIICCTBEHHBIM MPH3HAK WA OCHOBAHHS JUI
CpaBHEHHS, KIacCH(UKAIMK U 0000IICHHS,

- ONpENeNATh 1ETM JEATENBHOCTH, 33/1aBaTh MapaMeTpbl |
KPUTEPUH UX JJOCTIKCHHS,

- BBISIBJIATh ~ 3aKOHOMEPHOCTH M
paccMaTpUBAEMBIX SBJICHUSAX;

- BHOCUTh  KOPPEKTHUBBI B
COOTBETCTBHE  PE3YJbTAaTOB
MOCJIEICTBUH IeSTENLHOCTH;

- pa3BUBaTh KPEaTHMBHOE MBIIUICHUE TIPU PELICHUH XHU3HEHHBIX
npobiem

0)0a3oBble HMccaeN0BaTeIbCKHE JeiiCTBHS:

- BIIQJICTh HABBIKAMU Y4eOHO-HUCCIIEOBATEILCKON U MPOEKTHOM
JIeATEeNbHOCTH, HAaBBIKAMH Pa3pelieHus mpobiem;

BBISABIISITE MPUYMHHO-CJIEICTBEHHBIE CBsI3U n
aKTYalM3MpoBaTh 3a/[auy, BHIIBUTATh TMIIOTE3Y €€ PEIIeHHH,

OPOTUBOPEUHST B

JACATCIIBHOCTD, OLCHHUBATH
oCJIsIM, OLCHHUBATb PHUCKH

- chopMupOBATH NPECTABICHNUS O POIU U MECTE (PUIUKH

¥ aCTPOHOMHMHU B COBPEMEHHOM HAay4HOM KapTHHE MHpa, O
cucteMooOpasyromeid  pord  (QU3HKA B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKM H COBPEMEHHBIX TEXHOJOTUH, O
BKJAJE POCCHICKMX W 3apyOeXKHBIX YYEHBIX-(U3UKOB B

pasBUTHE HAyKH; [OHUMaHHE (U3MYECKOH  CYIIHOCTH
HaONMIOJaeMbIX  SBIEHHH ~ MHKpPOMHpA, MakpoMupa U
Meramppa; IOHMMaHHE  pPOJIM  ACTPOHOMHMHM B

NPAKTUYECKON  JICATENIbHOCTH YEJIOBEKa W JaJbHEHIIEM
HAyYHO-TEXHHYECKOM  pa3BHTHH, poid  (Qu3nkum B
(opMupoBaHUH Kpyrosopa " (GyHKIMOHATBHON
TPaMOTHOCTH Y€JIOBEKa ISl PEIIeHHs MPAKTHIECKUX 3a/1a4;

- chopmupoBaTh yMEHHS peIaTh pacueTHBIC 337aud C SIBHO
3a7aHHON (PU3UYECKOM MOJIETbI0, MCIONB3YS (DH3UUECKHEe
3aKOHBI M TPUHIWIIBI, HA OCHOBE aHAJW3a YCIOBHUS 3aJauu
BBIOMpATh (DU3NYECKYI0 MOJIENb, BBIACIATh (PHU3HMIECKUE
BEJIMYMHBI W (HOPMYJIBI, HEOOXOMUMbIE IS €€ PEeIICHHS,
TPOBOJIUTH PAacUETHl M OIICHUBATh PEALHOCTH MOTYYEHHOTO
3HAUCHHs (U3MYECKOW BENMYUHBI, PEIIaTh KayeCTBCHHBIE
3aJ1a4M, BHICTPANBas JJOTHYECKH HETIPOTUBOPEUMBYIO IIETIOUYKY
pacCykJeHuid ¢ ONOpol Ha WM3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (DU3UYECKUE SBIICHHUS;

- BIIQJIETh OCHOBOIIOJIATAIOIIUMH (DPU3NUIECKUMH HOHATUAMHU
U BeJIMYMHAMU, XapaKTePU3yIOIUMH (H3UYECKUE MPOLECChI
(CBSI3aHHBIMU c MEXaHUYECKUM IBIOKEHHEM,
B3aHMOJEHCTBHEM TeJ, MEXAHHYECKHMMH KOJEOaHUSIMH M
BOJIHAMHU; aTOMHO-MOJIEKYJISIDHBIM CTPOCHHEM BEIECTBa,
TETUIOBBIMU TPOLIECCAMU;




HaxXOOUThb  apryMeHThl  JuIi  J0Ka3aTelIbCTBA  CBOMX
YTBEP/KICHUH, 33/1aBaTh [TAPAMETPbl ¥ KPUTEPUH PELICHNS,;

- AHAJIM3UPOBAThL IOJYYCHHBIC B XOAC PpCHICHUA 3aJa4du

pCSYJII)TaTI)I, KpI/ITI/IIICCKI/I OLICHUBATH nux HOCTOBepHOCTB,
HpOFHOSHpOBaTI) N3MCHCHHUEC B HOBBIX YCJIOBI/ISIX;

- YMCTI) HCpCHOCI/ITI) 3HAHUA B HO3HaBaTCJH)HYIO n
HpaKTI/I‘IeCKYIO O6H3.CTI/I KHU3HEACATCIIBHOCTH,

- YMCTB I/IHTCFpI/IpOBaTB 3HAHUA U3 paBHI)IX HpC)IMCTHI)IX
oOJacrei;

- BbIIBUI'aThb HOBBIC UJCH, Hpez[naraTb OpI/IFI/IHaJII)HBIC IMOJAXO0JbI U
peIIeHHUS;

- CMIOCOOHOCTh WX HCIOJBh30BAaHMS B TO3HABATEIBHOM W
COLIMATLHOM MPAKTHKE.

SQJICKTPUYCCKUM W MArduMTHBIM IOJSAMH, 3JJICKTPUYCCKUM
TOKOM, 3JICKTPOMAarHMTHBIMH KOHe6aHI/IHMI/I " BOJIHAMH,
OIITUYCCKUMHU ABJICHUSIMU, KBAaHTOBBIMHA SABJICHUAMMU,
CTPOGHHEM aToMa M aTOMHOIO S1pa, PaJMOAKTHBHOCTBHIO);
BIIAJICHUC OCHOBOIIOJIATAFOIITMH ACTPOHOMHYECKUMHU
IIOHATHUAMU, ITO3BOJIIHOIINMHA XapaKTCPU30BaATH MIPOLECCCHI,
NPOUCXOAIINE HAa 3BE3JaX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJlaKTUUeCKON  cpefie;  JBHKEHHE HEOECHBIX  Tell,
IBOJIIOIINIO 3BE3 M BeeneHHoi;

- BJaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH ¥ TEOPHAMHU (3aKOH

Bcemuproro Tarotenns, 1, Il u 11l 3akonsr HeioToHa,
3aKOH  COXDAHEHHS  MEXaHWYEeCKOW  DHEPruH,  3aKOH
COXpaHEHHSI HWMIYJbCa, MPUHIUI  CYNEPHO3UIMA  CHJI,

HpI/IHIII/IH paBHOHpaBHOCTI/I I/IHCpIII/IaJ'IBHI)IX CHUCTEM OTCUETA,
MONEKYIAPHO-KHHETUYECKYI0 TEOPHI0 CTPOCHHS BEIECTBA,
Ta30BBIC 3aKOHBI, HCpBI:IfI 3aKOH TepMOJII/IHaMI/IKI/I; 3aKOH
COXpaHEHHUS 3JIEKTPUUECKOro 3apsna, 3akoH KyroHa, 3akoH
Oma gns  ywacTka wenu, 3akoH Owma s TOJHOM
SNEKTpUUYEeCKOM 1emnu, 3akoH JDxoyns - JleHma, 3akoH
HNIEKTPOMATHUTHOW HMHIYKIIMH, 3aKOH COXPAHEHWs SHEPTHH,
3aKOH TIPAMOJMHEHHOTO pPacmpoCTPAHEHHS CBETa, 3aKOH
OTPaXEHHSA CBETa, 3aKOH MPEJTOMICHHS CBETa; 3aKOH
COXpaHEHHUS SHEPTUH, 3aKOH COXPaHEHUSI UMITYJIbCA, 3aKOH
COXpaHEHHUs JJIEKTPUUECKOTO 3apsiaa, 3aKOH COXPaHEHHs
MacCcOBOI'0 YHCIa, MOCTYJIaThl bopa, 3aK0H
PaIMOAKTHBHOTO pAacCMaja); yBEPEHHOE HCIOIb30BAHUE
3aKOHOB M 3aKOHOMEPHOCTEH TIpU aHaiu3e (U3MIECKHUX
SBIICHUH UITPOLIECCOB.

OK 02. Ucromnb3oBaTh COBPEMEHHbIE
Cpe/ICTBA MOKCKA, aHANK3a 1
MHTEpIpeTauy HHHOPMALNH, U
MH(POPMAIOHHBIE TEXHOIOTHH IS
BBINONHEHHS 337124 MPO(ecCHOHATBHOM
JIeATEeLHOCTH

B o0s1acTH HEHHOCTH HAYYHOT0 MO3HAHHS:

- COpPMHUPOBAHHOCTb ~ MHUPOBO33PEHHMS,  COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSl HayKd U  OOIIECTBEHHON
NpaKkTUKH,  OCHOBAaHHOTO  Ha  JMajore  KyJIbTyp,
CMOCOOCTBYIOIIIETO ~ OCO3HAHUIO  CBOEro  Mecra B
TOJMKYJITYPHOM MHPE;

- COBEpLIECHCTBOBAHUE SA3BIKOBOM M YUTATENBCKOM KYJIbTYpbI KaK
CpelCTBa B3aUMOAEHCTBUS MEXKY JIFOAbMH U O3HAHUSA

-YMCTb YYUTBIBATb T'PAHULBI MPUMCHCHUA HN3YYCHHBIX
(I)I/I3I/I'{CCKI/IX MOJIEINEH: MaTepHralibHas TOYKa,
HHCpUHAJIbHAA CUCTEMA OTCYCTA, UJICATbHBIN ra3; MoAciu
CTpOCHHSA Ta30B, XKHUIKOCTEH U TBEPABIX TCH,TO'IC'IHBIﬁ
3HCKTpH‘ICCKHﬁ 3apaf, AACpHas MOACIL aTOMa,HYKJIIOHHAA

MOJCJIb ATOMHOI0 sAApa HpU PCUICHUA
(I)I/I3I/I‘ICCKI/IX 3ajad.




MUpA;
- OCO3HAHWE 1ICHHOCTH HAYYHOW JIESTENHOCTH, TI'OTOBHOCThH

OCYILECTBIISTh MIPOEKTHYIO u UCCIIEI0BATENBCKY IO
JEATENbHOCTh MHAMBHIYaJIbHO U B TPYIIIE;

- OBiajenne yHHBePCAIbHBIMH  y4eOHBIMH  NO3HABATEJIbHBIMH
JeiicTBUSIMH:

B) padora ¢ undopmanueii:

- BIIQJICTh HABBIKAMH TIOJNyYCHUS WHOOPMAIMN U3 UCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSTENBHO OCYIIECTBISATH MOUCK, aHANU3,
CHCTEMATH3AIMI0 ¥ WHTEPIPETAIMI0 MHPOPMAIMH Pa3ITHIHBIX
BUJIOB U (OpM TIpE/ICTaBIEHHUS;

- CO371aBaTh TEKCTHl B pPAa3IMYHBIX (opMarax ¢ yd4eToM
Ha3HaueHHWs WHQOpMAMK W IIENICBOM AayJIUTOPHH, BHIOWpAs
ONTHMAITBHYI0 (hOpMY Mpe/ICTABICHNS ¥ BU3YaTH3AINN;

- OIICHWBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh MH(DOPMAIIWH,
COOTBETCTBHE TIPABOBBIM M MOPAITbHO-ITHYECKAM HOPMAM;

- HCTIOJIb30BaTh CpeacTBa MH(GOPMALIMOHHBIX u
KOMMYHHUKAL[MOHHBIX TEXHONOTHIl B pEIIEHUH KOTHUTUBHBIX,
KOMMYHHKaTHUBHBIX ¥  OpPraHM3allMOHHBIX  3a7ad C
co0oIeHueM TpeOoBaHUI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PecypcocOepekeHus, MpPaBOBBIX U
3TUYECKUX HOPM, HOPM HH(DOPMALMOHHOK OE30MacHOCTH,
- BIaJIeTh ~ HaBbIKAMHU  PACIO3HABAHUA U
nHpopMany, HHHOPMAIMOHHONH 6€30MACHOCTH TMYHOCTH.

€C

3alllUThI

OK 03. [InanupoBats u
peal30BBIBATH COOCTBEHHOE
PO(eCCHOHATBHOE U JTMYHOCTHOS
pasBUTHE, MPEANPUHAMATEIBCKYIO
JIESATEIBHOCTD B PODECCHOHATBHOM
cepe, UCTIONB30BATH 3HAHMUS IO
(puHAHCOBOM TPAMOTHOCTH B Pa3IMIHBIX
’KI3HEHHBIX CUTYyaIHAX

B o0s1acTi 1yX0BHO-HPABCTBEHHOT0 BOCIIUTAHNS:
- ¢(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, JTHYECKOTO

IIOBCACHUAA,
- CII0OCOOHOCTH OLCHHMBATDH CUTYyallurO )51 IIpUHUMATh
OCO3HAHHBIC  PCHICHUA, OPHUCHTUPYACH Ha  MOPAJIbHO-

HPaBCTBCHHBIC HOPMBI U ICHHOCTH;

- OCO3HAHUC JIMYHOI'O BKJIaJa B IMOCTPOCHUC YCTOIZQHBOF 0
Oyaymero;

- OTBCTCTBCHHOC OTHOHICHUC K CBOMM pPOAUTCIAM U (I/IJ'II/I)
ApyrumM 4Wi€HaMm CEMbH, CO3daHUI0 CEMbH Ha OCHOBC
OCO3HAHHOI'O MPHUHATHA HCHHOCTCﬁ ceMEeMHON JKU3HU B
COOTBETCTBUHU C TpaAuLIUAMU HAPOIAOB POCCI/II/I;

OsaajeHne YHHBEPCAJIbHBIMH PeryIATHBHBIMH JeHCTBHSMH:

- BJAJeTh OCHOBHBIMU METOJAaMU HAYYHOTO TO3HAHUS,

UCTIONB3YeMbIMH B (pU3MKE: MPOBOAUTH TpsIMbIE |
KOCBEHHBbIE H3MepeHus (U3MYECKUX BEIUYMH, BbIOHMpas
ONTUMAJIbHBINA CIIOCOO M3MEPEHHSI U MCIOJIB3Ys U3BECTHBIC
METO/IBl OLIEHKH MOTPEIIHOCTeH H3MEpEHui, TPOBOAUTH
HCCIEIOBaHNE  3aBUCHMOCTEH  (DM3MUECKMX BETHYUH C
UCTIONb30BAHMEM  TPSIMBIX ~ HU3MEPEHUH,  OOBACHATH
MOJTyYeHHBIE PE3YIbTaThl, UCTIONB3YS (HU3UYECKHE TEOPHH,
3aKOHBI M TIOHATHSA, U JIeNaTh BBIBOJBI, COOMIOIATH MPaBHIa
0e30MacHOr0 Tpy/Aa MpH MPOBEACHHM WCCIEIOBAHUNA B

pamMkKax ~ y4eOHOro  SKCHepuMeHTa M yueOHO-
MCCIIEI0BATENbCKOM JEATENBHOCTH C
UCIOJIb30BaHUEM  LU(POBBIX
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a)caMOOpraHu3amus:

- CaMOCTOSITEIILHO OCYILIECTBIIATH TI03HABATEIbHYIO
JCATCIIBHOCTD, BBISIBJISTH HpO6J'ICMBI, CTaBUTh n
bopmympoBaTh COOCTBEHHBIE 3aJayd B  00pPa30BATENBHOM

JIEATENbHOCTH U KU3HEHHBIX CUTYALHSX;
- CAaMOCTOSTENBHO COCTABIATH IIJIAH PEIIEHHUS HpoOJeMbl C
Y4ETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
HPEAIOYTEHNI;

- J1aBaTh OLIEHKY HOBBIM CHUTYalLlHSM;

croco0cTBOBaTh  (DOPMHUPOBAHUIO ¥ TPOSBICHUIO ITHUPOKON
3PYIULUK B PasHbIX 00NACTAX 3HAHMIL, OCTOSHHO MOBBILIATH CBOH
00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb;

0)CaMOKOHTPOJIb:

UCTONb30BaTh MpUEMbl pedIeKCud ISl OLEHKH CHUTYaly,
BBIOOpA BEPHOTO PEIICHHUS;

-yMeTb OLICHUBATh PUCKHM M CBOEBPEMEHHO IPUHHMATh
PEIIEHNS 110 UX CHIKEHHIO;

B) IMOIMOHATbHBIH HHTEJLJIEKT, NpeanoJaraluui
c(OpMHPOBAHHOCTD:
BHYTPEHHEM  MOTHBALlMM, BKJIIOYAIOIIEH  CTpEMJIEHHE K

JOCTIDKEHUIO LENH M YCHeXy, ONTHMU3M, HHHUIHMATHBHOCTb,
yMEHHe eiiCTBOBATh, UCXO/S M3 CBOMX BO3MOKHOCTEH;

- OMITIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh HOHUMATh
SMOLMOHANBHOE COCTOSHUE JPYTHX, YUYUTBIBATH €ro Mpu
OCYILECTBICHUH KOMMYHUKAIUH, CIOCOOHOCTh K COYYBCTBUIO U
COMEPEeKUBAHUIO;

COIIMANIBHBIX ~ HABBIKOB,  BKIIIOYAIOIIUX  CHOCOOHOCTH
BBICTPAMBATh OTHOLICHHS C JAPYTUMH JIFOJbMH, 3a00TUThCH,
TPOSBIIATH MHTEPEC U Pa3pemiaTb KOH INKTBL

U3MEPUTENBHBIX YCTPOMCTB u 71a00paTOpPHOTO
000pyioBaHuUs; c(HOPMHUPOBAHHOCTH TPEICTABICHHH O
MCTOAAX MOJTYYCHHSA HAYYHBIX aCTPOHOMHYCCKHX 3HAHUH

- oBnazeth (chOpMHUPOBATH MPEICTABICHUS) MPaBUIAMH
3amcd  Qusmdeckux  GopMyn  penbeHO-TOYECHHOI
cucteMbl o0o3HaueHud JI. bpaiing (uig ciembix H
c1a00BUIAIINX 00yYatONMXCs).

OK 04. DddextuBHO
B3aMMOJIEHCTBOBATH M PabOTaTh B
KOJUTEKTHBE ¥ KOMaH/Ie

- TOTOBHOCTH M  CHOCOOHOCTH K 06p330BaHI/II-O u
CaMOpPa3BUTHIO, CAMOCTOATCIIBHOCTU U CAMOOIIPEACTICHULIO;

-OBJIaJICHHE HaBbIKaMH yueOHO-UCCIeI0BATENBCKOM,
IPOEKTHOM U COLMATBHON JEATENbHOCTH;

OBJaajgenne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
JeHCTBHSMH:

0) coBMeCTHasl eAITeJbHOCTD:
- IOHUMATh U MCIOJIB30BaTh IPEUMYLIECTBA KOMAaHIHOW U

- OBJIAJIETh YMEHUAMH paboTaTh B TPYIIE C BBIIOIHEHHEM
Pa3IMYHbIX COLMANBHBIX POJIeH, TIAHUPOBATh PabOTYTPYIIIIbL,
PaLOHAIBHO PACHIPENEIIATh AEATENBHOCT B HECTAHAAPTHBIX

CUTyalUsX, aJEeKBAaTHO OLEHMBAaTh BKJIAJ KaXJIOTro U3
YYaCTHMKOB TpPYIIIbI B  PELICHHE paccMaTpHBaeMoi
TPOOIEMBL.

11




VH/TUBHTYITEHON pabOThI;

- IPUHUMATh LEIH COBMECTHOM EITENHHOCTH,
OpPraHu30BBIBATh M KOOPJAMHUPOBATH JCHCTBUS TO €e
JOCTIDKEHUIO: COCTABIIATh TUIAH JCHCTBHHN, pacrpeensaTh PO C
y4eTOM MHEHUH yYaCTHHKOB OOCYXKIATh PE3yJbTaThl COBMECTHON

paboThL;

- KOOPJJMHUPOBATh ¥  BBHINOJIHATH PabOTy B  YCIOBHAX
peasibHOrO, BUPTYaJIbHOTO u KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHS,

- OCYIIECTBIATh MO3UTHBHOE CTPAaTETMYECKOE TMOBEICHHE B
Pa3IMYHBIX CUTYAIUsAX, TPOSBIISTH TBOPYECTBO MBOOOPAXEHNE,
OBITh MHUIMATUBHBIM

OBnajienue YHHBEPCATbHBIMH PeryJSITHBHLIMH JIeHCTBHSIMH: T)
NpHHATHE ce0s U APYTUX JK0jei:

- IPUHAMATh MOTHUBBI M apPTYMEHTHI JPYTUX JIOJEH MpH
aHaJIM3e Pe3ybTaToB IeATEIbHOCTH;

- IPU3HABaTh CBOE TPaBO M MPaBO JPYrUX JIOfeH Ha OMHNOKY,
pa3BuBaTh CIMOCOOHOCTH TOHMMATh MHpP C TO3HLHMH JPYroro
YeloBeKa.

OK 05. OcymecTBisTh YCTHYIO U
MUCbMEHHYI0 KOMMYHHKAIIMIO Ha
roCyIapCTBEHHOM si3blke Poccuiickoit
Deneparu ¢ y4eTOMOCOOCHHOCTEH
COLIMAJTIBHOTO U KYIBTYPHOTO
KOHTEKCTa

B obaacTu 3cTeTHYECKOr0 BOCHMTAHHMS:

- 3CTETUYECKOE OTHOILEHUE K MUPY, BKIIIOYas 3CTETUKY HAYYHOTO
TBOPYECTBA, MPHUCYIIETO HU3NUECKON HAYKE;

- CTOCOOHOCTh  BOCIIPHMHMMAThH Pa3jIMYHble BHJBI HCKYCCTBA,
TPAIMIMKA W TBOPYECTBO CBOETO0 M JAPYrMX HAPOJAOB, ONIYIIATH
SMOIMOHATLHOE BO3ICUCTBHE UCKYCCTRA,;

- yOeXKIEHHOCTh B 3HAYUMOCTH JUISI JIMYHOCTH U 0OIIeCcTBa
OTEYECTBEHHOIO ¥  MHPOBOTO  MCKYCCTBAa, 3THUYECKHX
KYJbTYPHBIX TPAULHI ¥ HAPOJHOTO TBOPUYECTBA;

TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HBIX BUJAX HCKYCCTBA,
CTpeMIIeHHE MPOSBIIATH KaUeCTBA TBOPUECKOM JTMUHOCTH;
OBaagenne YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH
JeidCTBHSMH:

a) odIeHune:

- OCYIIECTBMATH KOMMYHHUKAIMH BO BCEX cepax KU3HU;

- pacmo3HaBaTh HeBepOAalbHBIE CPEeNCTBA OOIEHHUS, TOHUMAThH
3HAYEHUE COLMUANBHBIX 3HAKOB, pAaCMO3HAaBaTh MPEANOCHUIKA
KOH()JIMKTHBIX CUTYallMii ¥ CMSATYaTh

- yMETb Pacro3HaBaTh GU3MUECKUE ABICHHS (TIPOIECCHI)

M OOBSCHATH HMX HA OCHOBE W3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M DPAaBHOYCKOPEHHOE  NPSIMOJUHEHHOE
JBIDKCHHE, CBOOOJHOE MAaJieHHEe TeN, JBWKEHHE IO
OKPY>KHOCTH, WHEPIIS, B3aMMOJICHCTBUE TE,
KoJjeOaTenbHOE  JIBIDKCHHE,  PE30HaHC,  BOJIHOBOE
nBwkenue; nuddysus, OpOoyHOBCKOE IBWKCHHE, CTPOCHHE
KUIKOCTEH M TBEPABIX TeN, M3MEHEHHE 00beMa Tel Ipu
HarpeBaHuM  (OXJIAKJICHUH), TEIUIOBOC  PaBHOBECHE,
WCTIAPEHHUE, KOHJICHCAIWS, IUIABJICHHE, KPHUCTAJLIM3AIH,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, CBS3b CPEeHEN KMHETHYECKOH
SHEPTUM TEIUIOBOTO [IBIKEHHS MOIEKYN C a0CONIOTHON

TeMnepaTypoﬁ, IIOBBIIICHUC  JOABJICHUA Ta3a TIIpu €ro
Harp€BaHuu B 3aKpBITOM cocyne, CBA3b MCKAY
napameTpamun COCTOSAHHUA rasa B H30IIpOHeCCax;

JICKTpU3alusa TCI, B3aUMOJCHCTBHE 3apsAa0B, HAarpeBaHUuC
IMpoBOAHUKA C TOKOM, B3aUMOJCHCTBHE MAar"duToB,
9JICKTPOMAruuTHasA
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KOH(JIMKTBI;
- Pa3BEepHYTO U JIOTHMYHO HM3JIaraTh CBOIO TOUKY 3PEHHS C
HICTIONIb30BAHUEM S3BIKOBBIX CPEICTB.

VHIYKIWUS, JCHCTBHE MArHUTHOTO IO Ha MPOBOAHUK C
TOKOM M JBWXKYIIUHCS 3apsf, SMEKTPOMarHUTHbIE
KoJeOaHus U BOJHBL, TPSMOJIMHEHHOE PacTipOCTPaHEHUECBETA,
OTpaxkeHue, TpeloMiIeHHe, MHTephepeHuus, Iudpakuus u
TOJSIPU3AIsS CBETA, JUCTIEPCHs CBETa; (DOTOANEKTPUIECKUI
3(hdeKT, cBETOBOE MaBICHHE, BO3HUKHOBEHHE JIMHEHUYATOTO
CIIEKTpa aToMa BOJIOpPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs
Pali0aKTHBHOCTb.

OK 07. CozeficTBOBaTh COXpaHEHHIO
OKPYaIOIIEH CPeIbl,
pecypcocOepekeH 0, MPUMEHTH3HAHMSA
00 M3MEHEHUH KITMMATa, TIPHHITATIBI
OepesKIIMBOroO MPOU3BOJICTBA,

3¢ heKTHBHO JEHCTBOBATH B
YpEe3BBYANHBIX CUTYAIUSIX

B o0aacTi 9K0J0rHYECKOT0 BOCTIMTAHUSA:

- c(pOPMUPOBAHHOCTh HKOJOTMYECKOM KYJbTYpbl, TOHUMAaHHE
BJIMAHUA CONUATIBHO-O9KOHOMUYCCKUX MPOUECCOB HA COCTOSIHUEC
NPUPOAHOM ¥ CONMATBLHOW Cpelbl, OCO3HAHWE TIJI00aIbHOTO
XapakTepa HKOIOTHIECKUX TIpodIIeM;

- IUIAHUPOBAHUE U OCYIIECTBICHUE JIEHCTBUI B OKPYXKAIOWIEH Cpesie

Ha OCHOBE 3HAaHMA Leled  YCTOMYMBOIO  Pa3BUTHUSA
YeJI0BEYECTBA;

AKTUBHOE  HEMpUsTHE  JCHCTBUM, MPUHOCAUIMX  Bpen
OKpY>KaIoIlIEeH cpeae;

- yMEHHE  TIPOTHO3UPOBATh  HEONAroMpHATHBIE  HKOJIOTHYECKUE
TNOCTIECTBUSA MPEANPUHUMAEMBIX IEHCTBUM, IPEAOTBPAILATh UX;

- pacllMpeHHe  OmbITa  JCATEIBHOCTH  3KOJIOTHYECKON

HaIlpaBJICHHOCTHU Ha OCHOBEC 3HAHUH 110 (bHSI/IKe.

- c(opMUpOBaTh YMEHUS MPUMEHATb TOTyYECHHbIE 3HAHUA

1715 00BACHEHHUS YCIOBHM MPOTEKaHUs GU3MUIECKUX SIBICHUM
B TPHUPOJE M U TIPHHATHUS NPAKTUUYECKUX PpEIICHUH B
TIOBCE/THEBHON KM3HU Ul oOecrieueHuss 0e30MacHOCTH IMpH
oOparieHud ¢ ObITOBBIMM HPUOOpPaMU U TEXHHYECKUMH
YCTpOHCTBAMH, COXpaHEHHs 310pOBbS M COOIOJNEHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKpYXKaromed cpene;
NOHUMaHUE HEOOXOIUMOCTH TPUMEHEHHS JOCTHKEHUH
(pusnkn u TEXHOJIOIUH b PaLMOHATIEHOTO
TIPUPO/IONIONIb30BAHNS.

13




2. CrpykTypa u cogepxanue 00ueo0pasoBaTe bHONl IHCHHILTHABI

2.1 O0beM TUCHUITMHBL H BHBI Y4eOHOH paGoThl

Bux yde6noii padotsi Odbem B
qacax

Oobem o0pa3oBaTeqbHOH MPOrpaMMbl JUCHHIIHHDI 144
1. OcHoBHoe cojepxanue 84
BT. 4.

TeopeTHYECKOoe 00yUEHHE 70
Ta00paTOpHbIE 3aHATHS 8
KOHTPOJIbHBIE PA0OTHI 6

2. lpodeccnonanbHO-0pHEHTHPOBAHHOE COlePKAHIE 54
BT.U..

TEOPETHIECKOE 00yUCHHE 36
Ta00paTOPHbIC 3aHATHS 18
[IpomeskyTouHasi aTTecTanus (IK3aMeH) 6
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2.2. TemaTuyeckuii WIaH W cofepxanue JUCHUILIMHBI «DU3HKaY»

®opmupyembie
HaunmeHnoBanne Copep:kanue y4e0HOro Matepuaja, J1a0opaTopHble H NpaKTHYecKHe PadoOTBI, Odnem o0mue u
pasienoB U TeM MHIMBHAYAJIbHBI MPOEKT (eciu npedycmompersi) 4acoB npodeccHonATbHbIE
KOMIIeTeHIIN 1
1 2 3 4
Beenenue. Conep:xanue yuedHOro MaTepuaja: 2 OK 03
Dusznka 0 MeTOABI ®uznka — QyHaamMeHTanbHas Hayka o mpuposie. EcTecTBeHHO-HayUHbIN METO/ O3HAHMUS, €0 OK 05
HAYYHOT0 MO3HAHHS | BO3MOXXHOCTM M TPAHULBI NPUMEHUMOCTU. DKCIEPUMEHT M TEOpus B Mpolecce MO3HAHUS
npuposl. MonenpoBanue QU3NUECKUX ABJIEHHUI U MporeccoB. Ponb skcnepuMenTa i Teopun
B IIpoliecce MO3HAaHMA Mpupoibl. Pusnyeckas BenuunHa. Ou3ndeckue 3aKOHbI. [ paHMIBI
NPUMEHUMOCTH (QH3UYECKUX 3aKOHOB W Teopuil. [lpuHimn coorBerctBus. IloHsATHE O
(usnyeckoii kapTune mupa. IlorpemHocTn u3MepeHuil GU3MUECKUX BENUYUH. JHAUEHUe
dusuxu npu oceoenuu npogeccuii u cneyuansuocmeii CIN0™.
Pasen 1. Mexanuka 14(4/-) OK 01
Tema 1.1 Ocroer | Coxepkanue y4e0HOro MaTephana: 4 OK 02
KHHEMATHKH Mexanndeckoe JBWKEHHUE U ero BUIbl. MaTtepuanbHas Touka. OTHOCUTEIBHOCTh MEXaHHYECKOTO OK 04
newkenns. Cucrema orcuera. [IpuHuun ortHocutenbHocTd ['amunes. CrnocoObl OMMCAHHS JBHAKEHHUS) OK 05
Tpaexmopus. Ilyme. Ilepemewsenue. PaBHoMepHOE NpsiMONMHENHHOE ABMKeHUE. CKOpOCTh. MrHOBEHHAS] OK 07
U CpelHAs CKOpOcTH. YckopeHue. [IpsAMonvHeiHOE JBWKEHHE C IIOCTOSHHBIM YCKOPEHHEM.
JIBuKeHue ¢ MOCTOSHHBIM YCKOPEHHEM CBOOOIHOTO majieHus. Pagnomepnoe Osujicenue mouxu no
OKPYXHCHOCMU, Y2106aA CKOPOCMb.
LlentpoctpemurensHoe yekopenue. Kunemamuxa adconomno meepoozo mena.
Tema 1.2 Ocnobl | Cogepkanne yueOHOro MaTepuaja: 4
THHAMHKH OcHoBHas 3aa4a quHaMuky. Cuina. Macca. 3akonsl Mexanuku Hetotona. Cuiibl B pupoze.
Cuna TsKECTH M CHIA BCEMUPHOTO TATOTEHMS. 3aKOH BceMHpHOro Tsarotenus. [lepsas
KOCMHYECKas cKOpocTb. /[[BukeHne miaHeT U Maibix Ten ConHeuHo# cucteMsl. Bec.
Hesecomocts. Cunbl ynpyroctu. CHibl TpeHns.
Tema 1.3 Copep:xanne yyeOHOro Matepuana: 4
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3aKoHbI COXPaHCHHS B
MEXaHHKeE

Wmnynse  Tena. Mmmynsc cuibl. 3aKOH COXpAaHEHHMs MMINyJbca. PeakTHBHOE JIBMKEHHE.
Mexanuueckaa paboma u mownocms. Kunemuueckas snepeus. Ilomenyuanvnas snepeus. 3axkoH
COXpaneHus mexanuueckoil jxepeuu. Pabora cumbl TKECTH U cuibl yrnpyroctd. KoHcepBaTHBHbIE
cwibl. [IpuMeHeHne 3aKOHOB COXpaHeHHs. VIcmonb30BaHWE 3aKOHOB MEXAHWKH ISl OOBSCHEHHS
JBIKEHUSI HEOECHBIX TN U JUIS Pa3BUTUS KOCMMYECKHX MCCIIEI0BAHUH, TPAHUIbl MPUMEHUMOCTH
KJIACCHYECKON MEXaHHKH.

Pewenue 3a0au ¢ npogpeccuonanvHoii HanpagieHHoOCMbIO0

Paznea 2. Mosexyasipuasi Gu3uKa M TepMOAHHAMHKA

26 (1072)

Tema 2.1 OcHoBbI
MOJIEKY.ISIPHO
- KHHeTHYeCKOHTeOpHH

Conep:kanne yueGHOTO MaTepHana:

OcHOBHbIE MONOXKEHUS MONEKYISPHO-KUHETHUECKOH Teopru. Pa3mepsl u Macca MOJIEKYN M aTOMOB.
BpoyHoBckoe nBikeHue. Cuabl u  IHepeusa MedcMONeKynApHozo e3aumoodeiicmeud. CTpoeHue
ra3oo0pasHblX, KUAKUX W TBepAblX Ted. Wneanmbubid ra3. [lanenue rasa. OCHOBHOE YpaBHEHHE
MOJIEKYIISIpHO-KUHETHYECKOM Teopu ra3oB. Temnepamypa u ee usmepenue. TepMonHaMuyeckas mIKana
TeMneparypsl. AOCOMIOTHBIN Hy/b TeMIepaTypsl. Temmeparypa

3Be371. CKOpOCTH BUKEHHUS MOJIEKYI U UX U3MEpPEHUE. Y paBHEHHE COCTOSHUS UIEATbHOTO
rasza. Mzomporiecchl 1 ux rpaduxu. ['a30Bbie 3akoHbI. MoJspHas ra30Bast MOCTOSHHAS

JlaGopaTopubie 3aHATHA:
Jlabopatopnas pabora Nel. M3ydueHue oIHOTO U3 H30MPOLIECCOB.

Tema 2.2
OCHOBBI TEPMOJHHAMHKH

Conep:kanne y4e0HOr0o MaTepuaja:

BuyTpennss sHeprus cuctemsl. BHyTpeHHSs sHeprus uaeansHoro rasa. Pabora u temnora

Kak (opMbl mepeiadn >Hepruu. TemnoeMKOCTb. YjelbHas TeIIoeMKOCTh. KoinyecTBo
TEIUIOTHL. YpaBHeHHe TerioBoro Oananca. [lepBoe Hauano TepMoanHamMuku. AfrabaTHBINA mporecce.
Bropoe Hagano tepmopuHamuku. Ilpunyun Oeiicmeus mennoeoii mawiunol. Tennosvie Osucamenu.
KIIJ[ mennosozo dsuzamens. Xonodunvuvie mamunsl. Oxpana

MIPUPOJIBI.

Tema 2.3
ArperaTtHble cOCTOSIHHS
BelIecTBA H (hasoBbie
nepexoinl

Coxep:xanue y4e0HOT0 MaTepHaia:

Hcnapenne u koHzpeHcaums. HacelmieHHeli map M ero cBoiicTBa. Adconiomnas  u
omuocumenshas enaxcnocms 6039yxa. [Ipubopsl 11 ompeseneHns BIaXKHOCTH BO3AyXa. TOYKApOCHI.
Kunenue. 3aBucumMocTs TEMIIEpaTyphl KMIIEHHS OT AaBieHus. Kpurtuueckoe cocTosHue

BELECTBA. XAapaKTEPUCTUKA JKUIKOTO COCTOAHMS BeleCTBA. [I0BEPXHOCTHBINA CIIOM JKUIKOCTH.
OHeprus NOBEpXHOCTHOTO cios. bmwxnuil nopanok. Iloeepxnocmuoe namaxcenue. Cmauusanue.
Asnenua na panuye ycuokocmu c meepOvim menom. KamuuidpHsie sBieHUs. XapaKTepUCTHKA TBEPAOTQ
cocTosHus BewecTBa. Kpucnaniuueckue u amopguvie mena.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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VYnpyrue cBoiicTBa TBepAbIX Tel. 3akoH ['yka. Mexanudeckue coiicTBa TBepabIX Tel. [lnactuueckas
(ocratounas) nepopmauus. Tennosoe pacuiupenue meepovix men u yeuoxocmei. Koygpdpuuuenm nuneinozo
pacuupenus. Koypuyuenm o6vémnozo pacwupenus. Yuem pacuupenus ¢ mexnuxe. Ilnasnenue. Yoenvnas
mennoma niagnenus. Kpuctammauus. Ipakmuueckoe npumenenue 6 no6ceoHesHol Jcu3Hu QuinuyecKux
3HAHUIL 0 CE0TLCNGAX 24306, HCUOKOCHEll U MEEPIbIX mel.

Pewienue 3a0ay ¢ npogheccuonanvioil HAnPagIeHHOCHbIO

VlaGopaTopubie 3aHATHS:
Vlabopamopnas paboma Ne2 Onpedenenue enaxchocmu 6030yxa.

2

Kontpoabnas padora Nel

«MonexynspHas Gpu3nKa U TEPMOAMHAMUKA)

2

Paznea 3. DiekTporuHaMuka

48 (12/12)

Tema 3.1
JJIeKTpHYecKoe moJe

Conep:kanne yyedHOro Martepuasa:

Inexmpuyeckue 3apA0sl. DNEMEHTAPHBINA HNEKTPUIECKUIA 3apAl. JAKOH cOXpAHEHUA 3apA0a.
3akon Kynona. Dnektpuueckas TOCTOSHHAs. OJJekTpudeckoe 1mose. HanpsskeHHOCTH
snektpuyeckoro noius. [Ipuniun cynepnosunuu nonei. IlIposodnuxu ¢ 31ekmpuueckom noe.
Musnekmpuku 6 nekmpuueckom  none. Ilonapusayusa  Oudnekmpuxros. PabGora cun
3JIIEKTPOCTATUYECKOTO nons. Ilorenuman.  Paswocmv  nomenyuanos. Ceazv  meancdy

HANPANCEHHOCMbIO U DA3HOCHbIO NOMEHYUAN08 IIEKMPUYECKO20 NOAA. DNeKMPOEMKOCHb.
Eounuyvr snexkmpoemrkocmu. Konoencamopui. Coedunenue xonoencamopos ¢ damaperw. Inepaus
3apANCEHH020 KOHOeHcamopa. JHEPrus deKTpudeckoro nons. Ilpumenenue Kondencamopos

6

Pewenue 3a0ay ¢ npoeccuonansroii HANPAGIEHHOCMbIO

JlaGopaTopubie 3aHsTHS:
Jabopamopnas padoma Ne3. Onpedenenue 3nekmpuueckoii eMkocmu KoHOeHCamMopos

Tema 3.2
3aKOHBI OCTOSTHHOTO
TOKA

Coxep:xanne y4e0HOT0 MaTepHaia:

Ycnous, He0OX0AUMBIE 1711 BOSHUKHOBEHHS M MOJIEPKaHUS dNeKTpuueckoro Toka. Cuna

TOKa ¥ IUIOTHOCTb TOKA. Jakon Oma 014 yuacmka yenu. 3agucumocms 11eKmpuiecKozo
conpomugnenus om Mamepuand, OTUHGL U NIOWAOU NONEPEYHO20 CeYeHUA NPOBOOHUKA.

3asucumocmo ITEKMPUYECKO20 conpomugnenus npo80OHUKO8 om  meMnepantypol.
Temnepamyprotii K03 uyuenm conpomugnenus. Ceepxnposodumocmp.
Paboma u mownocms nocmoannozo moxa. Tennosoe deiicmeue moxa. 3axon JJncoyna—

Jenya. Inexmpodsurcywasa cuna ucmounuka moxa. 3akon Oma 0aa noanoi yenu. Inekmpuyeckue

yenu. Ilapannenvnoe u nociedosamenvhoe coedunenue nposooHuxos. 3axonst Kupxeopa ona  y3na.
Coedunenue ucmounuxos Inexmpuyeckoii Inepeuu ¢ dbamapeio.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Pewenue 3a0au ¢ npoeccuonanshoii HANPAGIEHHOCMbIO

JladopaTtopubie 3aHsATHS:

Jabopamopnas padoma Ned Onpedenenue mepmuueckozo Korpduyuenma conpomusnenusmeou.
Jabopamopnasn paboma Ne5 Hzmepenue IJ[C u enympennezo conpomugnenus ucmoyHuka moxa.
Jabopamopnas paboma Ne6 Hzyuenue 3ak0n06 nocedosamensroo u napainenbHozo cOeOUHeHUl
npo8oOHUKO.

Jabopamopnas paboma Ne7 Hccenedosanue 3agucumocmu MOWHOCHU NAMNbl HAKATUGAHUA OMHANPANCEHUA
Ha €€ 3axcumax.

Kontpoabnas padora Ne2 «Onextpuueckoe mone. 3akOHbI MOCTOSHHOTO TOKa)»

Tema 3.3
JJIeKTPHYECKHil TOK
BPA3JIHYHBIX cpefax

Conep:kanne y4e0HOro MaTepuaja:

OneKTpuyeckuil TOK B METallaX, B 3NEKTPONUTAX, ra3ax, B BaKyyMe. aeKmpoaus. 3aKou
anexmponuza @apades. Inekmpoxumuyeckuii Ixkeusanenm. Buowl 2azoevix pazpados. TepmodneKTpoHHAS
omuccus.  [lmasma.  Jnekmpuueckuii mox 6 noaynposoonukax. CoOCTBeHHas ¥ TMpPUMECHAs
npoBoaumocTH. P-n epexon. Ilpumenenue nonynposoonukos. Ilonynposodnuxossie npuoopol.

Tema 3.4

Conep:kanne y4eOHOr0o MaTepuaja:

MaruuTtHoe moJe

Bektop wuHaykuuu MarHuTHOro mnois. HampsbkeHHOCTh MarHuTHOro moss. JleiicTBue
MAarHUTHOTO T0JIsl Ha TIPSIMOJIMHENHBIN TPOBOJIHUK ¢ TOKOM. B3anmozeiicteue TokoB. Cuta Amnepa.
Ilpumenenue cunvt Amnepa. MarauTHbIA OTOK. PaboTa 1Mo mepeMenieHno IPOBOIHIKA ¢ TOKOM B
MAarHUTHOM TioJie. J{ecTBre MarHUTHOTO MOJIsA Ha ABMKYwmiAcs 3apan. Cuna Jopenua. llpumenenue cunv
Jlopenya. Onpenenenne yaenbHoro 3apsina. Maznummusie ceoiicnea eeujecmsa. MazHumnas npoHuyaemocms.
ConHevHas akTHBHOCTb U €€ BIHAHUE HA 3eMIt0. MarHUTHBIE OypH.

Pewenue 3a0ay ¢ npogpeccuonanvHoii HanpasieHHOCMbI0

Tema 3.5
JNeKTPOMATHHTHAS
HHIY KLU

Coxep:xanne y4e0HOT0 MaTepHaia:

Asnenue nexmpomacnumnoii undykyuu. IlpaBuno Jlenua. 3akoH >IEKTPOMArHUTHON
VHAYKIMU. Buxpesoe ynexkmpuueckoe none. DJIC MHIYKINK B JABUKYIIMXCS NPOBOLHHKAX.
Asnenue camounoykyuu. Huoykmugnocmo., Inepeus MazHUMHO20 NO1A MOKd.

B3anMoCBs3b JNMEKTPUYECKUX ¥ MATHUTHBIX MOJEH. DIEKTPOMarHUTHOE M0JIE

Pewenue 3a0au ¢ npogpeccuonanvHoii HanpasIeHHOCMbI0

Jabopatopubie 3ansTHS:
Jabopamopnan padoma Ne8 U3zyuenue aenenus anekmpomazHumuoin uHOykyuu
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Pa3znea 4. Koae0anus u BOJTHBI

16 (412)

Tema 4.1
Mexanuuyeckue
K0JIe0AHUS U BOJIHBI

Conep:kanne yueGHOTO MaTepHana:

Konebarenbaoe mBmwkenue. ['apmMonnueckue koiebanus. CBOOOIHBIE MEXaHUYECKHE KOJICOAHHS.
[IpeBpamienne sHepruu npu  KojeOarenbHOM  ABWKeHMH. (CBOOOAHBIE — 3aTyXarolue
MexaHuueckue KoneOanus. Matemartndeckuil MasTHUK. [IpyXkuHHbBI MasTHUK. BbIHyXIeHHbIE
MexaHndeckue konedanus. Pe3onanc.

[lonepeuynble W TMPOJONbHBIE BOMHBL XapaKTEPUCTHKU BOJHBL 3BYKOBBIE BOJHBL YIBTPa3BYyK M €ro
MIPUMEHEHHE

4

Tema 4.2
JJIeKTPOMATHUTHBIE
K0JIeOaHUS H BOJHBI

Conep:kanne y4eOHOro MaTepuaja:

CBoOomHbIE 3JTEKTpOMAarHUTHBIE KoneOaHus. [IpeBpamenue sHepruu B KoJaeOATENIbHOM KOHTYpE.
®opmyna TomcoHa. 3aryxaromue 3NEKTPOMAarHUTHBIE KojeOaHws. I['eHepaTrop He3aTyXarommx
3JEKTPOMArHUTHBIX KosieOaHuil. BbIHyXIeHHble anekTpuueckue KoneOanus. [lepemennuviii  mok.
T'enepamop nepemennozo moka. Emkocmuoe u uHOYKmMugHoe CONPOMUGNEHUA NEPEMEHHO20 MOKA.
Axmugnoe conpomusnenue. 3akon Oma 01 anekmpuyeckoil yenu nepemennozo moka. Paboma u mowgHocms
nepemennozo moxka. Pesonance anexkmpuueckoii yenu. Tpancopmamopul. Toxu gvicoxoii wacmomot. [lonyuenue,
nepedaua u pacnpedenenue 3neKmpoInepeuu. INEKTPOMATHUTHOE MOJNE Kak OCOOBI BUI MaTepuu.
DneKTpOMarHuTHeIE BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJMH. BuOparop I'epma. OTKpbITHIN
KosiebaTenbpHblid KOHTYp. M3o0perenne paguo A.C. IlonoeiM. Ilonstue o

pamnocBs3u. Ipunyun paduoceasu. Ilpumenenue 31eKmpoMazHumnuIX 80.H.

Pewenue 3a0ay ¢ npogpeccuonanvoii HanpagiIeHHOCMbI0

JlaGopaTopubie 3aHSTHS:
Jabopamopnas paboma N9 Hzyuenue pabomsl mpancgopmamopa

2

OK 01
OK 02
OK 04
OK 05
OK 07

KonTpoabnas padora Ne 4 «Konebanus u BONHBD)

2

Pa3znen 5. Ontuka

20 (4/2)

Tema 5.1
IIpupoaa ceera

Conep:kanne yueOHOTO MaTepHana:

Toueunsiit ucrounuk csera. Ckopocms pacnpocmpanenus céema. 3aKOHb OMPANHCEHUA U
npenomaenusn céema. ConHeunsle v JyHHble 3aT™MeRus. [Ipunuun [olirenca. Iloinoe ompasicenue.
JIunzsl. [octpoenue nzobpakenus B muH3ax. GopMysa TOHKON JHH3bL. YBeMMueHue MH3bL. [ 71a3 Kak
onTuyeckas cucreMa. Onmuueckue npubopwvl. Teneckonbl. Cuna ceema. QOceewénnocmy. 3axonvl
oceeujennocmu,

4

OK 01
OK 02
OK 04
OK 05
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Pewenue 3a0au c npogpeccuonanvHoil HanpagieHHOCMbI0 2
JadopaTtopubie 3aHsATHS:
Jabopamopnan padoma Nel) Onpedenenue noxasamens npenomienus cmexna 2
Tema 5.2 Conep:xanue y4e0HOT0 MaTepHaia: 4
Bo.siHOBBIE CBOJiCTBA Nurepdepenums cBera. KorepeHTHOCTH CBETOBBIX JTydeid. MHTepdepeHuus B TOHKUX IUICHKAX.
CBeTa Konbua Herorona. Hcnosnb3oBanue unTepdepeHUMH B Hayke W TexHHKe. udpakius ceta.
Jludpakuys Ha mwenu B mapauienbHbIX jydax. Judpakiuonnas pemerka. [onspuzaius nonepedHbIx
BoyH. [lonmspusanus cBera. J[BoitHoe nydenpenomienue. [lomspounsl. ucnepcust cBera. Bujs
m3nydeHuid. Bunpl cmextpoB. Crektpbl ucmyckanus. Crnektpsl mnornomieHus. CrekTpanbHbINA
aHanu3. CrekTpanbHble Kiacchl 3Be3l. YibTpaduonetoBoe usinyuenue. Hughpakpacnoe
uznyuenue. PentrenoBckue qyun. MIx mpupopa u cBoiictpa. [llkana 3meKTpOMarHUTHBIX M3Ty4EHUI
JlaGopaTopubie 3aHATHA:
Jlaboparopnas pabota Nell OmpezencHue IMHBI CBETOBOH BOJNHBI ¢ MOMONIBIOAN(DPAKIIHOHHON 2
PEIIETKH.
Jlaboparopnas pabora Ne12 HaGunroaeHue CriomHoro 1 IMHEH4aToro CieKTpoB 2
Tema 5.3 Cnennannnag | Colepxkanne y4eOHOro MaTepuaja:
TeopHs JIBrKEeHne Co CKOPOCThIO cBeTa. [10cTynaThl TEOPUM OTHOCUTENBHOCTH U CIEJCTBUS U3 HUX. 2
OTHOCHTEJbHOCTH NHBapuaHTHOCTh MOZYJSl CKOPOCTH CBETA B BaKyyMme. JHeprus mokos. CBA3b Macchl U 3HEPTHH
CBOOOTHON YaCTUI[bl. DIEMEHTHI PENATHBUCTCKON JAMHAMUKU
Pasjen 6. KsantoBas Qpusnka 12 (2/-)
Tema 6.1 Copep:xanue yuyeOHOro MaTepuaia: 4 OK 01
KsanroBas onrnka KBanroBas runoresa Ilnanka. TemnoBoe wu3inydeHue. KopmyckyaspHO-BOJHOBOM —Iyaau3Mm. OK 02
@otonbl. ['unoreza ne bpoitns o BoaHOBBIX cBoiicTBax 4yacTul. CoOOTHOLIEHHE OK 04
Heonpenenennocteil [eiizenOepra. JlaBmeHue cBeTa. Xumudeckoe feiicTBhe cBeta. OMBITH OK 05
[1.H.Jlebenesa u H.U.Basunosa. @omorgphexm. Ypagnenue Jiinmmeiina ona gomorpdexma. Buewnui OK 07
(omoanexmpuueckuii Ipexm. Buympennuii pomosppexm. Tunvi homosnemenmos.
IIpumenenue omorcpexna
Tema 6.2 @usuka Copep:xanne yyeOHOro Matepuana: 6

aTOMA HATOMHOTO
sIpa

Pazeutre B3MIANOB HA CTpoeHHME BeliecTBa. MoJENu CTPOEHHs aTOMHOIO — spa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojaopoja. SnepHas Monenb atoma. OIBITHI
3.Pesepdopra. Mozens atoma Boopona no H.bopy. KsantoBbie mocrynatst bopa. Jazepo.
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PanroakTuBHOCTh. 3aKOH pafMOAKTHBHOTO pacmanga. PaamoaktuBHble mpeBpameHus. CrocoOsl
HaOJIOJICHNS ¥ PETHCTPAIMK 3apsDKeHHBIX YacTull. D ekt Basmnoa —Yepenkosa. CtpoeHue
aToMHOro szpa. JleeKkT Macchl, SHEPTHs CBA3M M YCTOHYMBOCTD aTOMHBIX siiep. SIAepHbIC PEaKIHy.
Slnepnas  SHepreTMka.  OHEpreTM4ecKMil  BBIXOJA  sAepHbIX  peakuuil.  MckyccTBeHHas
paznoakTuBHOCTb. [lenenue Tskensix snaep. Llennas spepHas peakuums. Ynpasisemas LeNHas
peakiys. SAnepHblid peaktop. TepMosiepHblid cuHTe3. JHEprus 3Be3a. [lomydyeHne paanoakTUBHBIX
M30TOIOB M UX NPUMEHEHUe. buonornueckoe

JefCTBYE PA/MOAKTHBHBIX HM3MyYeHUH. DleMEeHTapHbIE YaCTULIbI

Pa3nen 7. Ctpoenne Bceenennoii 6
Tema 7.1 Ctpoenne| Cogepikanne yyeGHOro Matepuajia: OK 01
ConHEYHOHCUCTEMBI Comneunas cucreMma. [lmaneTs, HX BHANMOE IBIKEHHE. Maitble Tena CONMHEYHON CHCTEMEL. OK 02
Cuctema 3emns—IJIyna. Connue. ConHeynas aktuBHOCTE. Mctounuk sHeprum ConHi@a U 3BE3I. 2 OK 03
Tema 7.2 Coepsanne yueGHOro MaTepuaa: OK 04
Osomorus BeeneHHoi 3BE3/1bI, UX OCHOBHBIE XapakTepucTUku. COBpPEMEHHBIE MPENCTABIEHHS O MPOUCXOKICHAN UIBOIIOIIUH OK 05
ConHua u 3B€311. DTanbl )Ku3H 3B€311. Mieunslii [1yTh — Hama ["anaktuka. Tumsl ranaktuk. 2 OK 07
Pamuoranakruku u kBasapbl. Beenennas. Pacumpenue Beenennoit. 3akon Xa06ma.
Teopust bonbmroro B3peiBa. Macmrabnast crpykrypa Beenennoit. Meraranmaktuka.
JlabopaTopubie padoTbi:
Jlaboparopras padota Nel3. i3yuenue kapTsl 3Be3JHOTO Hea. 2
IIpome:xyTounasi aTTecTanus: SK3aMeH 6
Bcero: 144




3. YCJIOBUS PEAJIM3AIIAU ITPOTPAMMBI YUYEBHOM JUCIIUILIVHBI

3.1. y‘leﬁHO-MeTOJIH'leCKOC U MaTEPUHAJIBHO-TEXHUIECKOE o0ecneuyeHue NMporpaMmmbl yqeﬁﬂoii
JUCHUIIINHBI «DU3uKa»

Peanuzamust mporpammbl  AucHMIUIMHBL  «DuU3MKa» oOcyilecTBisgercss B kabuHere «Dusuku u
MaTeMaTHUKN».

B kabunere wumeercs MyJIbTHUMEAMIWHOE O0OpyIOBaHHME, TOCPEACTBOM KOTOPOTO  YYaCTHUKH
00pa3oBaTeLHOTO MpOoIlecca MOTYT MPOCMATPUBATh BU3YaJbHYIO0 HH(POpPMALKIO TIO (GU3UKE, CO3AaBaATh
[Ipe3eHTallH, BUJEOMATEPHAIIbl, UHBIE JJOKYMEHTBHI.

B cocraB yueOHO-METOAMYECKOTO M MaTepUaIbHO-TEXHUYECKOIO OOecreueHusl nporpaMMbl yueOHOM
TUCUMIUINHBI «DU3UKa» BXOJAT:

*HArJISITHBIE MMOCOOMS (KOMIUIEKTHI y4eOHBIX TaOJIWII, TUTAKATOB, JEMOHCTPAIMOHHOE O0OpYIOBaHUE,
MOJIENH U JIp.);

* cpencTBa MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

* KOMIUJIEKT TEXHUYECKOW JOKYMEHTAllUM, B TOM YMCJIE MAaclopTa Ha CpeAcTBa 00y4eHUs, HHCTPYKLUU
10 MX UCMOJIb30BAaHUIO U TEXHUKE OE30MaCHOCTH;

* OuOIMOTEUHBIN POoHA.

3.2. UudopmannonHoe odecriedyeHue 00yueHust

y4eOHbIX u3aaHuii, UHTepHeT-pecypcoB, 10NO0JHUTEIBLHOM JTUTEPaATyPhI
OcCHOBHBIC MCTOYHHMKH [JIS1 NIpENnogaBare/ieil U CTyAeHTOB:
1.Camoiinenko II.U. EctectBo3nanue. dusuka (2-e uzz., crep.) yueb.,uis crynenToB yupex. CIIO,
M: ULl «Axkagemus», 2018
2.Camoiisienko II.U. EcrectBo3nanue. ®usuka. COOpHUK 3a/1a4, y4. TIOC. UIS CTYACHTOB YUPEKICHUN
CIIO, M: U1 «Akanemus», 2018
3. Tapacos, O. M. ®usnka : yueoHoe nmocodue / O. M. TapacoB. — Mocksa : DOPYM : UHOPA-M,
2019. — 432 c¢. — (IIpodeccrnonanpHOE 00pa30OBaHHKE).
4. https://znanium.com/catalog/product/1012153 (DJekTpoHHasi GMOJIHOTEYHAS CHCTEMA)

s mpenoxasareJiei

1. ®denepanpubiii 3akoH Poccuiickoit ®eneparun ot 29 pekabps 2012 r. Ne 273-d3 «O6
obOpazoBanuu B Poccutickoii deaepanumy» (B TEKYIIEH pelaKIIim).
2. [Ipuka3z MunuctepcTBa oOpazoanust u Hayku PD ot 17 mas 2012 r. Ne 413 «O06 yTBepKaeHUN

(dhenepaTbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIBHOIO CTaHIapTa CpeaHero oolmiero odpasoBaHusm» (C
u3M. | J1o11. oT 29 nexadpst 2014 r., 31 nexkabps 2015 r., 29 urons 2017 1.).

3. [Ipuka3z MunoOpnayku Poccum «O BHeceHMH M3MeHEHHMH B denepanabHbIN TOCyIapCTBEHHBIN
o0pa3oBaTeNbHBIN CTaHIAPT cpeAHero oliiero oOpa3oBaHus, YTBEPKACHHBINA MPUKa30M MUHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit @enepannu ot 17 mas 2012 1. Ne 413» ot 29 uronst 2017 r. Ne 613.

4. NudopmanioHHO-METOIMYECKOEe MUCbMO 00 aKTyalIbHBIX BOMPOCAX MOJAECPHHU3ALMU CPEIHEro
npodeccroHansHoro obpasosanus va 2017/2018 r. — http://www.firo.ru/
5. Koncrutynus Poccuiickoit @enepanuu (mpuHsATa BCEHApOIHBIM royiocoBanueM 12.12.1993) (c

Y4ETOM IMONpPaBOK, BHECEHHBIX (eJepalbHbIMU KOHCTUTYLIMOHHBIMU 3akoHamMu P® o mnompaBkax
Koncrutyruu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-®K3) // C3 PD. -2009. - 4. - Cr. 445.
6. ®enepanbHblif 3ak0H 0T 29.12. 2012 Ne 273-D3 (B pen. denepanbHbix 3akoHOB oT 07.05.2013 -
99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-P3, ot 23.07.2013 Ne 203-P3, ot 25.11.2013
Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014, 84-D3, ot 27.05.2014 Ne
135-@3, ot 04.06.2014 Ne 148-®3, c u3Mm. BHeceHHbIMU DenepanbHbiM 3aKk0HOM OT 04.06.2014 Ne 145-
@3) «O06 obpazoBanuu B Poccuiickoit @enepannny.

7. [Ipuka3 MunucrepctBa oOpasoBanus u Hayku P® «O0 yrBepxkaeHuu (QenepaibHOTO
rOCyJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHIapTa CcpexHero (MOJHOro) oOmero oOpa3oBaHUDY
(3apeructpuposat B Muntocte PO 07.06.2012 Ne 24480).

8. IIpuka3z Munobpnayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuu usmeHenuil B [lpuka3
MunucrepctBa oOpa3oBaHusi M Hayku Poccuiickoir ®@enpepaumu ot 17.05.2012 Ne 413 “O6
YTBEP)KJICHUN (heaepabHOTO TOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa CpEeAHEero (IMOJIHOTO)
oO1miero oopasoBaHus’».
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https://znanium.com/catalog/product/1012153
http://www.firo.ru/

9. [Mucemo JlenmaprameHTa rocyaapCTBEHHOHN IMOJUTHKUA B chepe MOArOTOBKH PabOYMX KaJIpoB H
JIIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHganuu 1mo OpraHu3alyyl MOJyYEeHHUs
cpenHero oOmero oOpa3oBaHUs B Ipefelax OCBOCHUS OOPa30BaTENbHBIX MPOrPaMM CpPEIHETO
npogeccuoHanbHOro 00pa3oBaHusl Ha 0a3e OCHOBHOTO OO0IIero oOpa3oBaHUS C Y4eTOM TpeOOBaHMI
(benepanbHBIX TOCYAApPCTBEHHBIX OOpa30BaTENbHBIX CTAHAAPTOB U IMOJy4aeMOH mpodeccuu HIu
CIIELHUATIBHOCTU CPETHETO MPO(HECCHOHATBHOTO 00Pa30BAHM.

10. ®enepanbhbiil 3ak0H 0T 10.01.2002 Ne 7-03 «O0 oxpaHe OKpyxarouieil cpeab» (B pen.oT
25.06.2012, c m3m. ot 05.03.2013) // C3 P®. - 2002. - Ne 2. - Cr. 133.

HNHTepHeT- pecypcsl

1. www.fcior.edu.ru (PenepanbHbIi IEHTP HHPOPMAITMOHHO -00Pa30BATEIBLHBIX PECYPCOB).
wwww.dic.academic.ru (Axkagemuk. CaoBapu ¥ SHIUKIIONEINH).
2. www.booksgid.com (Booxks Gid. Dnekrponnas oudanoreka). www.globalteka.ru (I'moGanreka.

I'moGanpHas 6mbMMoTEKa HaydHBIX pecypcoB). www.window.edu.ru (EauHoe okHO gocTyna K
o0pasoBaTelbHBIM pecypcam). www.st-books.ru (JIyumnas yueOnast muteparypa).

3. www.school.edu.ru (Poccutickuit oO6pa3zoBarenbHbIi moptai. JJocTymHOCTh, Ka4eCTBO,

3¢ dEKTUBHOCTB).

4, www.ru/book (DnexTponnas 6ubauoreunas cucrema). www.alleng.ru/edu/phys.htm
(O6pazoBarenbHbIe pecypchl MHTEpHETA -DU3HNKa).

5. www.school-collection.edu.ru (Enunas xomiekmnus iudpoBsIXx 00pa30BaTEIbHBIX PECYPCOB).
6. www.n-t.ru/nl/fz (HoGenesckue naypeatst o pusuke). www.nuclphys.sinp.msu.ru (Saepuas
¢uzuka B nrepuere). www.college.ru/fizika (IloarotoBka x ET'D).

7. www.kvant.mccme.ru (HaygdHO-TIOITYJISIpHBIN (DU3UKO-MaTeMaTHuecKuil xKypHai «KBaHT»).
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4, KOHTpOJIb H OLEHKA pPe3yJbTaTOB OCBOCHUS JTHCHUIIHHBI

KonTpoab M omeHka packpbIBaroTCs 4epe3 YCBOEHHbIE 3HAHMS U NMPUOOPETEHHBIE OOyYarOLIMMHCS
yMEHHs, HanpaBJieHHbe Ha (OPMHUPOBaHHE OONIMX M MPodecCHOHANbHBIX KoMmmeTeHmid. Kommnerenuun
JIOJDKHBI OBITH COOTHECEHBI € TIPeIMETHBIMH pe3yJbTaTaMu. J{yist KOHTPOJISA M OLEHKH Pe3yibTaToB 00y4eHHUS
TpenojaBatens BhIOMpacT (opMbl W METOABl C Y4eTOM mpoeccHoHaTM3amMn 00y4eHHs IO TMporpamme

JUCITUTUTUHBL.
Kon u nanMeHoBanue Paznen/Tema Tun oneHoYHBIX
(opMupyeMbIX KOMIIeTeHIHIi MeponpusiTHii
OK 01. Bei6upats crioco0bt Pazmen 1. Temn 1.1, 1.2, 1.3 - YCTHBIH 01pOC;
pelueHus 3a1ay Pasgen 2. Temr1 2.1., 2.2., 2.3.
npodeccuoHanbHON Pasnien 3. Temnt 3.1., 3.2, 3.3, 34, - (hpOHTANBHEIH OIIPOC;

ACATCIIBHOCTA TPUMCHUTCIIBHO K
pa3IM4HbIM KOHTCKCTaM

3.5.

Pasgen 4. Tems1 4.1., 4.2.
Pasgen 5. Temr1 5.1., 5.2., 5.3.
Pasgen 6. Teme1 6.1., 6.2.
Pasmen 7. Tems1 7.1., 7.2.

OK 02. Ucnonb3oBath
COBPEMEHHBIE CPEJICTBA MOUCKA,
aHaJM3a ¥ MHTEPIIPETAIINN
MHpOpMaLNU 1
MH(OPMAIOHHBIE TEXHOIOTHH
JUTSL BBITOJTHEHUS 33124
npohecCuoHaTbHOM
NeATeTbHOCTH

Pasgen 1. Temsr 1.1., 1.2, 1.3
Pasgen 2. Temr1 2.1., 2.2., 2.3.
Pasmen 3. Temsr 3.1, 3.2, 3.3,
3.4., 35.

Pasnen 4. Temer 4.1, 4.2.
Pasgen 5. Temr1 5.1., 5.2., 5.3.
Pasgen 6. Temer 6.1., 6.2.
Pasmen 7. Temsr 7.1., 7.2.

OK 03. I[Inanuposath u
peaTn30BbIBaTh COOCTBEHHOE
npodeccroHaNIbHOE 1
JTMYHOCTHOE Pa3BHUTHE,
MPEIPUHUMATEITHCKYIO
JIeSTEITHHOCTD B
npodeccronanbHOM chepe,
HCTIONb30BaTh 3HAHKS 110
(uHaHCOBOW TPaMOTHOCTH B
Pa3JIMYHbIX )KU3HEHHBIX
CUTYaIHAX

Paszmen 1. Temsr 1.1,, 1.2, 1.3
Pasmen 2. Temer 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1, 3.2, 3.3,
34.,35.

Pazmen 7. Temsr 7.1., 7.2.

OK 04. Dddextuno
B3aMMOJICHCTBOBATh U PabOTATHB
KOJUICKTHBE ¥ KOMaHJIe

Paszmenl. Temsr 1.1., 1.2, 1.3
Paspen 2. Temer 2.1., 2.2., 2.3.
Paspmexn 3. Temsr 3.1., 3.2, 3.3,
34.,35.

Paznen4. Tems1 4.1., 4.2.
Paspmen 5. Temsr 5.1., 5.2, 5.3.
Pazgen 6. Teme1 6.1., 6.2.
Pazmen 7. Tems1 7.1., 7.2.

OK 05. OcymecTBasTh yCTHYIO U
TMHCBMEHHYI0 KOMMYHHUKALHMIO Ha
TrOCY/IapCTBEHHOM S3bIKE
Poccutickoit ®enepanuu ¢
Y4ETOM 0COOEHHOCTEH

Pasmen 1. Temer 1.1, 1.2, 1.3
Paspmen 2. Tems1 2.1., 2.2., 2.3.
Pazpen 3. Temsr 3.1, 3.2, 3.3,
34.,35.

Pasnen 4. Temer 4.1, 4.2.
Pasnmen 5. Temsr 5.1., 5.2, 5.3.

- OIIEHKa KOHTPOJIBHBIX
pabor;

- HaOMOZICHNE 32 XOJ0M
BBITIOJTHEHUS
71abopaTopHBIX paboT;

- OIICHKA BBIMOIHEHHS
n1abopaTopHBIX padoT;

- OIICHKA TIPAKTHYECKUX
pabot (pemeHust
KAYeCTBEHHBIX, PACUCTHBIX,
npodeccnoHanbHO
OPHEHTHPOBAHHBIX 33/1a4);
- OIICHKA TECTOBBIX
3aJIaHHUM;

- HaOJIIOICHHE 32 XOI0M
BBITIOJTHEHUS
WHIUBUAYAIbHBIX
MPOEKTOB U OLICHKA
BBIIIOJIHEHHBIX IPOEKTOB;
- OLICHKA BBIOJHEHHS
JOMAIIHUX
CaMOCTOSITENbHBIX PadoT;
- Ha0MIOIeHNE U OlCHKA
pelenus Keiic-3aay,;

- Ha0MIOIeHNE U OlCHKA
JIETIOBOM UTPBI;

- DK3aMeH
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COLMAIIBHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

Paznen 6. Temsi 6.1., 6.2.
Pasmen 7. Tems 7.1., 7.2.

OK 07. CozeiicTBoBaTh
COXPaHEHMIO OKPYKAIOLIEH Cpejbl,
pecypcocOepeskeHno, IPUMEHSTh
3HaHUA 00 M3MEHEHUU KIIMMATa,
TIIPUHLHIIBIOEPEKITUBOTO
TIPOU3BO/CTBA, YPPEKTUBHO
JEACTBOBATH B YPE3BBIYANHBIX
CUTYaLHAX

Pasgen 1. Temsr 1.1., 1.2, 1.3
Pasgen 2. Temn1 2.1., 2.2., 2.3.
Pasmen 3. Temsr 3.1, 3.2, 3.3,
34.,35.

Pasmen 4. Tems1 4.1., 4.2.
Pazmen 6. Temsi 6.1., 6.2.
Pasmen 7. Tems1 7.1., 7.2.
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MOPOBAHO, CKPEIICHO IT€YaThI0

o Mg mucto

I'.A.MyxTaposa
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