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PaGouas mporpamma o6mieoOpaszoBarenpHoi nucruruinabl O/In.11 ®dusuka paspaboTaHa Ha OCHOBE
TpeOOBaHUI:

"~ DejepanbHOTO  TOCYJAPCTBEHHOTO — OOPA30BATENHHOTO  CTAHAAPTA  CPEAHEro  OOIIEro
oOpa3oBaHMs yTBEpXKIEHHOro ImpuKazoM MwuHoOpHaykn Poccmm ot 17.05.2012 N 413
(3apeructpupoBano B Muntocte Poccun 07.06.2012 N 24480) (Pemakumsi ¢ M3MEHEHHUSIMU OT
12.02.2025 N 93);

@eﬂepanLHoro rocyaapCTBCHHOI'O O6p3.30BaTCJ'IBHOFO cTaHjgapTa CpCaHCTO HpO(I)CCCI/IOHaJ'IBHOFO

oOpazoBanus no cneruansHoct 10.02.05. Obecnevyenne nHGOOPMAIMOHHON 6€30MACHOCTH
ABTOMATU3HWPOBAHHBIX CUCTEM
npoduIIst MOTY4aeMOro 00pa3oBaHHUs;

MIPUMEPHOU MPOTrPAMMBI;

pPEKOMEHJALMH 10 TONYYEeHUIO CpEeJHero o0mero oOpa3oBaHHs B MpelesaX OCBOCHHS
o0pa30BaTeNLHON  MPOTpaMMBbl  CpPeHEro  MpodeccHOHATBHOTO  00pa3oBaHMs  (MMUCEMO
JlemaprameHTa ToCyAapCTBEHHOM TMOJUTUKU B cdepe cpeaHero mnpoQecCHOHaIbHOIO
oOpazoBanus u npodeccruonaabHoro ooyderus ot 01.03.2023 Ne 05-592);

METOAMYECKUX PEKOMEHJAIMU 10 COCTABICHHUIO PAabOYMX IMporpamMm o0011e00pa3oBaTeIbHBIX
IUCUMIUIMH € y4eTOM Mpo(ecCHOHAIFHOW  HANpaBICHHOCTH  IPOTPaMM  CPEIHEro
npodeccuonansaoro odpazosanus (I[IIIKPC u IITICC3) pa3pabdorannbix Ha 6a3e ['BIIOY PJ]
«KIIIIK»

B COOTBETCTBMU C pabo4yuM y4eOHBIM IJIaHOM OOpa3oBaTesibHOM opraHuzanuu Ha 2025/2026
yueOHBIH Tof.

Pazpaboruuk:

No6parumosa ['ymkanar MoparumxaimioBHa, npenoaaBatens Gusuku u maremaruku [ BIIOY
KIIIIK P
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1. O0masgs  xapakTepucTHKAa NpPUMEpPHOW  padoyeil  MporpaMmbl
001eo0pa3oBaTeJIbHOM TUCUMIIJIMHBI.

1.1. OOmas xapakTepuCcTHKAa MNpPUMEpPHOIl padoyeil MNPOrpamMmbl
00111e00pa3oBaTeJIbHOM TUCHMIIJIMHBI.
OobmeoOpa3oBaTenbHas AUCIUILTHHA « DU3NKa» SBISIETCS 00s13aTEIBHOMN YacThIO
o011e00pazoBaTeNbHOTO UKIa 00pa30BaTEIbHON NPOrpaMMbl B COOTBETCTBHUU C
dI'OC CIIO o 10.02.05 O6ecneuenune nHOOPMAIIMOHHON 0€30MaCHOCTH
ABTOMATU3UPOBAHHBIX CUCTEM,
KBanudukanusi BBITYCKHHUKA: TEXHUK IO HHPOPMAIIMOHHOM 0€301MacHOCTH

B cootBerctBun ¢ ®I'OC COO ¢usuka sBisercs 00sS3aTeNbHON NUCIMIUIMHON Ha
YpOBHE cpeaHero obmiero obOpazoBanusi. Ha wusydenwe nucuumiinibl «Dusmka» Ha
0a30BOM YPOBHE OTBOJIUTCS TPH 3aUECTHBIC STUHUIIBI.

1.2. ]_Ie.]'[l/l H INITAHUPYEMBbIC PE3YJIbTATbI OCBOCHHUSI TUCHUIIJINHDbI:

1.2.1. Hean AuCUMNJINHBI:

Cognepkanue  MmporpamMmbl  00IIeoO0pa3oBaTeIbHOM — AUCHUILIMHBL ~ Du3uka
HaIPaBJICHO HA JOCTIKCHUE CIEAYIOMINX Heei:

* ¢dopmupoBaHue y OOYYAIONIUXCS YBEPEHHOCTH B IICHHOCTH OOpa3oBaHUA,
3HQUUMOCTH  (PUBUYECKUX 3HAHUM JJISI  COBPEMEHHOTO  KBaIU(UIIMPOBAHHOTO
CIEHUAIIUCTA MPU OCYIIECTBIECHUU €r0 Npo(ecCuoHaIbHON AeSITEIbHOCTH;

* (hopMUPOBaHUE €CTECTBEHHO-HAYyYHON I'PaMOTHOCTH;

® oOBJaJieHUE crelupUYEcKOr cucTeMol (PU3UMUYECKUX MOHSATUN, TEPMUHOIOTUEN
1 CUMBOJIMKOM;

® OCBOEHHE OCHOBHBIX (PU3NUYECKHUX TEOPUM, 3aKOHOB, 3aKOHOMEPHOCTE;

® OBJIQJICHUE OCHOBHBIMM  METOJaMW  HAy4YHOrO  TO3HAHUS  TPUPOJBI,
UCIIOJIb3yeMbIMU B (pu3uke (HaOII0/IeHre, ONTMCaHue, U3MEPEHHE, BBIIBIHIKEHHUE TUIIOTE3,
MIPOBEJICHNUE SKCIIEPUMEHTA);

® OBIAJcHUE YMEHMSIMU O00paldaThIBaTh JJaHHBIC DJKCIEPUMEHTA, OOBSICHITH
MOJIYYCHHBIC  PE3YJbTAaThl, YCTAHABIMUBATh 3aBUCHUMOCTH MEXAY (HU3UIECKUMU
BEITMYMHAMU B HAOJIFOIAEMOM SIBJIICHHUH, JIEIAaTh BHIBOIBI,

* ¢dopMupoBaHHWE YMEHHS pemarh (U3MYECKHUE 3a7a49d pPa3HBIX YPOBHEH
CJI0’KHOCTH;

® pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYAIbHBIX W TBOPYECKHUX
CrocoOHOCTEM B Tmpoliecce MPUOOpPETeHHS 3HAHUN C UCIOJIb30BAHUEM Pa3IUYHBIX
HMCTOYHUKOB WH(OpPMAIMU W COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJIOTHH; YMEHUU
dhopmyHpoBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO TI0 OTHOIIEHUIOK (PU3MUeCcKOi
uH(pOpMaIH, TOTYy4aeMOM 13 Pa3HbIX UCTOUHUKOB;

® BOCHHUTAaHHE YyBCTBA FOPAOCTHU 32 POCCUMCKYIO (PM3UUECKYIO HAYKY.

OcBoenue kypca O/l «@Pu3uka» npeanonaraeT peueHue Caeayomux 3a1a4:



® npuoOpeTeHne 3HaHUK O PyHTAMEHTAIbHBIX (PU3NYECKUX 3aKOHAX, JISKAITUX B
OCHOBE COBPEMEHHOW  (PU3WYECKOW  KapTUHBI MHpA, MNPHUHIMIOB JCHCTBUSA
TEXHUYECKUX YCTPOWCTB W TIPOU3BOJCTBEHHBIX TMPOIECCOB, O HaMbOOIEe BAKHBIX
OTKPBITUSAX B 00JacTH (PU3HUKH, OKA3aBIIMX OMNPENETSAIONIee BIUSHUEC HAa pPa3BUTHE
TEXHUKH U TEXHOJIOTUU;

® mMoHMMaHWE (U3NYECKOW CYITHOCTH SBJICHUHN, MPOSBISIIONINXCS B paMKax
MIPOU3BOJICTBEHHOM JIEATEIHLHOCTH,

® OCBOCHHE CIIOCOOOB WCIIOIB30BaHUS (DUUYCCKUX 3HAHUN IS PEIICHUS
MPAKTUYECKUX UM TPo(eCCHOHATBHBIX 3a/ad, OOBSICHEHUS SBICHUHM TPUPOIBI,
MIPOU3BOACTBEHHBIX U TEXHOJOTUYECKHUX MTPOIIECCOB, TPUHITUIIOB JICHCTBUS TEXHHYCCKUX
MpUOOPOB U YCTPOMCTB, obOecnedeHuss Oe30MacHOCTH MPOU3BOJCTBA U OXPaHbI
IPUPOIBL;

® (opMHUpOBaHHME YMEHHI peliarh y4eOHO-IPAKTHUYECKUE 3a7auu (PU3NYECKOro
coJiep KaHus C Y4ETOM MPOPECCUOHAIIBHON HATIPABICHHOCTH;

® MpPUOOpPETEeHHE OMbITa MO3HAHUSA W CAMOMO3HAHUS; YMEHHUI CTaBUTh 3a7a4d U
pemarh mpoodIeMbl ¢ YIETOM MPOPECCUOHAIBHON HATTPABICHHOCTH;

* (GopMupoBaHNE YMEHUI HCKaTh, aHATU3UPOBATh U 00pabaThiBaTh (YU3UIECKYIO
uH(pOpMaIuIo ¢ yuéToM npodhecCHOHATHHON HATPaBICHHOCTH;

® MOJArOTOBKA OOYYArONIMXCsl K YCIEUTHOMY OCBOCHHIO IUCITUIUTMH U MOMYJIEH
npodecCHoHaTFHOTO TMKJIA: (OPMHUPOBAHWE y HUX YMEHHH W ONBITA JEATEIHHOCTH,
XapakTepHbIX JJis1 mpodeccuit / JOMKHOCTEH ClIyXalux WIK CHeIUaIbHOCTEH,
MOJTy9aeMbIX B TPO(ECCHOHATBHBIX 00Pa30BaTEIHHBIX OPTraHU3AIIHSIX;

® [OJArOTOBKAa K ()OPMHPOBAHHUIO OOIIMX KOMIIETCHIIMA OYIyIIEero CIelualnucTa:
caMo00pa30oBaHus, KOMMYHHUKAIIMH, TPOSBICHUS  TI'PakIaHCKO-TATPUOTHYCCKOU
NO3ULIUU, COTPYJAHMYECTBA, NPUHATHS pEUICHUH B CTAaHJAPTHOM M HECTaHJApPTHOU
CUTYallMsIX, MPOSKTUPOBAHUS, NPOBeACHUs (HU3HUECKUX H3MepeHul, 3(HEKTUBHOTO U
0€30MacHOr0 KCIOIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPONCTB, COOIOICHUS TPAaBUII
OXpaHbITpya 1pu padoTe ¢ Pu3nyecKuMu NpuoopaMu U 000PyIOBaHUEM.

OcobOeHHOCTh (DOPMUPOBAHUS COBOKYMHOCTH 3a7a4 W3y4YCeHUS (PUBUKU JUIS
CUCTEMBI CPEIHETO MPOQPECCHOHAIBHOTO 00pa30BaHUS 3aKJITIOYACTCS B HEOOXOAMMOCTU
peanmu3ani  MPOQPECCHOHATILHON  HAIMpPaBICHHOCTH  PENIaeMBbIX 3amay, y4éra
0COOEHHOCTEH chephl NeITETHHOCTH OYAyIINX CTICIIHAIICTOB.

B pe3ynbrare 0CBOCHUS AUCIUILIMHBI O0YYaIOIIUICS 10JI2KeH 3HATh!

® CMBbICI TMOHATUN: (PU3MUECKOE SBJICHHUE, TMIOTE3a, 3aKOH, TEOpHSs, BEIECTBO,
B3aUMOJICUCTBUE, AJIIEKTPOMATHUTHOE II0Jie, BOJIHA, (OTOH, aTOM, AaTOMHOE SJIpo,
MOHU3HUPYIOIINE U3TTyYCHUS;

® cMbICT (PU3MYECKHX BEJIUYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHJia, UMITYJIbC,
paboTra, MexaHWYecKas DSHEprusi, BHYTPEHHsSI JHEprusi, aOCOJIOTHAs TeMIeparypa,
CpelHsii KUHETWYEeCKass »HHEpPrusl 4YacTUl[ BEIIECTBA, KOJIMYECTBO  TEIUIOTHI,
AJIEMEHTAPHBIN JIEKTPUUECKUN 3apsi;

® CMBbICH (PU3UYECKUX 3aKOHOB KJIACCUYECKOM MEXaHUKH, BCEMUPHOIO TATOTEHUS,
COXPAaHEHMUS DJHEPIUM, HMILYJbCAa M JJIEKTPUYECKOTO 3apsAna, TEPMOAUHAMHUKH,
AIIEKTPOMArHUTHOW MHAYKIMHU, GOTOdPDeEKTa;



® BKJIAJ] POCCUMCKUX U 3apyOCKHBIX YUYECHBIX, OKA3aBIIMX HAUOOJbIIEE BIUSHUE
Ha pa3BUTHE DUBUKY;

B pesynbTate ocBOCHUS AUCITUTUIMHBI O0YYAIOIIHICS 0JsKEH YMeTh:

® MPOBOAUTH HAOIOICHNUS, TUTAHUPOBATDH U BBITIOIHSATH YKCTIEPUMEHTHI,

® BBIJIBUTaTh TMIIOTE3bl U CTPOUTH MOJIEIIH,

® TPUMEHSTH MOJTYYEHHBIC 3HAHUS MO (PU3MUKE IS OOBSICHEHUS Pa3HOOOPa3HBIX
(bU3MYECKUX SIBJICHUN U CBOWMCTB BEILIECTB;

® IPAKTUYECKHU UCIOIb30BaTh (PU3NUYECKUE 3HAHMUS;

® OIICHUBATH JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(pOpMAITUH;

® JCIIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHUSI JJISI PEIICHUS MPAKTHYECKUX
3a/1a4 MOBCEAHEBHOM JKM3HMU, OOecleueHus Oe30MacHOCTH COOCTBEHHOM JKU3HH,
PalMOHAIILHOTO MPUPOAONOJIBb30BAHUS U OXPAHbI OKPYKAKOLIEH CPEMBI.

® OIUCHIBaTh U OOBSICHATH (PU3UYECKHE SIBIICHUS U CBOMCTBA TEJ: CBOMCTBA ra3os,
KUJKOCTEM W TBEPIbIX TEJ; DJJIIEKTPOMArHUTHYIO WHIYKIHUIO, PacnpoCTpaHEHUE
AJNIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyYCHHE W TOIVIOLIEHUE CBETa
atomMoM; GoTodDPeKT;

® OTJIMYATh FMIIOTE3bl OT HAYYHBIX TEOPHUL;

® JNenaTh BBIBOJbBI HA OCHOBE IKCIIEPUMEHTAIBHBIX TaHHBIX;

® PUBOAUTH MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIONCHHUS U HKCIEPUMEHT
SABJISIFOTCSI. OCHOBOW ISl BBIIABMIKEHHUSI THUIOTE3 M TEOPHUM, IO3BOJSIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (u3nueckas Teopusi JaeT BO3MOXKHOCTh
OOBSICHSITh M3BECTHBIC SIBIICHUS TPUPOJABl U HayudHble (PaKThl, MPEICKa3bIBATh €Il
HEU3BECTHBIC SIBJICHHUS;

® IPUBOAUTH IMPUMEPHI MPAKTUYECKOTO HCIOIL30BaHUS (U3UYECKUX 3HAHUWM:
3aKOHOB MEXAHWKH, TEPMOJWHAMHUKHA U DJIEKTPOJIUHAMUKH B SHEPrETUKE; Pa3JIMYHBIX
BUJIOB AJIEKTPOMATHUTHBIX M3JIYYEHUN Uil PA3BUTUS PAJAUO U TEIECKOMMYHUKAIUH,
KBaHTOBOW (DU3UKH B CO3/IaHUH SIIEPHOM YPHEPreTHUKHU,JIa3€POB;

® BOCHPUHUMATh U HA OCHOBE IOJYYEHHBIX 3HAHUM CaMOCTOSITEJIbHO OLICHUBATH
uHdopmaruio, conepxairytocs B coodmenusx CMU, UntepHeTe, HAy4YHO-TIOMYJISPHBIX
CTaThsIX.

® TPUMEHSTH MOTYYCHHBIE 3HAHUS JUTsI perieHus] GU3NMIEeCKUX 3a/1a4;

® ompeAeniaTh XapakTep ¢uU3MUecKoro mpormecca 1o Tpaduky, Tabmuie,
bopmymne”;

U3MEPATh Pl (U3MYECKUX BEJIMYMH, MPEICTABISAS PE3yIbTaThl U3MEPEHUHN C
YYETOM HX IOTPELIHOCTEN.



1.2.2. Ilnanupyembie pe3yabTaThl 0CBOEHHUSA 00111e00pa30BaATeIbHOM JUCHUILINHBI B
coorBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HavYeHHE AMCLUUIUIMHA UMeeT npu ¢opmupoBanuu u passutuu JIP, MP, I1Pb
(®PIroCc COO)M OK1-OK 7ullK 4.1-TIK 4.4, TIK 11.1 - T[IK 11.3, IIK 11.6, TIK
11.7. (®I'OC CIIO).

®roc Coo
Kon HanmeHnoBanme pe3yJbTaTa
pe3yjabTarta
JIMYHOCTHBIX:
JIP 01 POCCHICKYIO TPaKIaHCKYI0 HIACHTHYHOCTD, TATPUOTU3M, YBAXKEHHE K CBOEMY

HapOJly, YyBCTBA OTBETCTBEHHOCTH Iepe]] PoAMHOM, TOp10CTH 3a CBOIt Kpaid,
cBO10 PosnHy, mMpomnuioe u HacTosIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccun,
YBa)KCHHUE TOCYIAPCTBEHHBIX CUMBOJIOB (Tep0, duiar, ruMH);

JIP 02 IPAXKIAHCKYIO MO3UIHUIO KaK aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUICKOTO
o0111ecTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLIMOHHBIE IIPaBa U 00S3aHHOCTH,
YBaJKAIOLIETO 3aKOH M IIPABOIOPSIIOK, 00J1a1at0IEro 4YyBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLIETO TPAAULIMOHHBIE HALIMOHAIbHBIE U
oOuieyesoBeyecKre T'yMaHUCTHUECKHUE U IEMOKPAaTHUYECKHE LIEHHOCTH;

JIP 03 TOTOBHOCTH K CIIyKeHHI0 OTeUeCTBY, €0 3allUTE;

JIP 04 c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOT'O HA IUAJIOre
KYJbTYD, @ TAKXKe pa3Iu4HbIX (OpM 00IIECTBEHHOTO CO3HAHUS, OCO3HAHUE
CBOEr0 MECTa B HOJUKYJILTYPHOM MUPE;

JIP 05 c(hOopMUPOBAHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCITUTAHUSI B COOTBETCTBHH C
00IIeYeI0BeUYeCKUMHU [IEHHOCTSIMU U HIeajaMy TPaKJIaHCKOTO O0IIeCTBa;
TOTOBHOCTB Y CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOW M OTBETCTBEHHOM
ACATCIIbHOCTH,

JIP 06 TOJIEPAHTHOE CO3HAHUE U MOBEJCHUE B MOJIUKYJIBTYPHOM MUPE, TOTOBHOCTD U
CIOCOOHOCTH BECTU JUAJIOT C IPYTUMH JIFOJIbMH, TOCTUTATh B HEM
B3aMMOIIOHUMAHHUS, HAXOAUTh O0IIME 1IeJId U COTPYAHUYATH JJIs UX
TOCTHXKEHHUSI, CIIOCOOHOCTh TPOTUBOCTOSTEH UICOJIOTHH SKCTPEMHU3MA,
HaI[MOHAJIN3Ma, KCeHO()OOHH, TUCKPUMHHALIUY TIO COIIMAIbHBIM, PEIUTHO3HBIM,
pPacoBbIM, HAIITMOHAJILHBIM MTPU3HAKAM U JIPYTHUM HETaTUBHBIM COLMATIBLHBIM
SIBJICHUSIM;

JIP 07 HAaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMU, JETbMU MIIAJIIETO BO3PACTa,
B3pOCJIBIMHU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHo-
MCCJIEI0BATEIbCKON, IPOCKTHOM U IPYTUX BUJAX JIEATECIBHOCTH;

JIP 08 HPAaBCTBEHHOE CO3HAHME U TIOBEJIEHUE Ha OCHOBE YCBOCHUS O0IEUETOBEUYECKHIX
IICHHOCTEI;
JIP 09 TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YKCIIE CAaMOOOPa30BAHHUIO,

Ha IPOTSHKEHUH BCel )KM3HHU; CO3HATEIbHOE OTHOIIEHHUE K HEMTPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCHEIHOW MPpodecCHOHATBLHON 1 001IeCTBEHHON

TSI TCIIbHOCTH;

JIP 10 ACTETHYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi SCTETUKY ObITa, HAYYHOTO U
TEXHHYECKOT'0 TBOPUYECTBA, CIIOPTA, OOIMIECTBEHHBIX OTHOIICHUH;

JIP 11 MIPUHATHE U PeaIM3aIlMI0 IICHHOCTEH 3I0POBOro M 0€30MacHOro 00pasa JKHM3HHU,




NOoTPeOHOCTH B (PU3MUECKOM CaMOCOBEPILICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-
037I0POBUTEIHHON AESITENbHOCTHIO, HEMTPUATHE BPEAHBIX IPUBBIUEK: KYPEHHUS,
yHoTpeOIeHHsI aJTKOr0JIsl, HAPKOTHKOB;

JIP 12

OepexHOoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3UYECKOMY U
MICUXOJIOTHYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U JIPYTHX JIIOJCH,
YMEHHUE OKa3blBaTh MEPBYIO MOMOIIb;

JIP 13

OCO3HAHHBIN BBIOOP Oyaymiei nmpodeccun U BO3MOKHOCTEH peain3aiuu
COOCTBEHHBIX KM3HCHHBIX IIJIAHOB; OTHOIICHHE K MPO(ECCHOHATBHON
HCATCIIBHOCTU KAK BO3MOXHOCTHU y‘IaCTI/ISI B peLHeHI/II/I JIMYHBIX, OGH.[CCTBCHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIMOHAILHBIX TPOOJIEM;

JIP 14

c(hOPMHUPOBAHHOCTH IKOJIOTUIECKOT'O MBIIIJICHHSI, TOHUMAHUS BIUSHUS
COLIMATIbHO-9)KOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOIHOM U
COLMAIIBHOW CPeJIbl; TPUOOPETEHHE OTIBITA HKOJIOTO-HAMPaBICHHON
JIeSITENIbHOCTH;

JIP 15

OTBETCTBEHHOE OTHOIIIEHHUE K CO3JaHUIO CEMBbU Ha OCHOBE OCO3HAHHOI'O
NPHUHSITHS LIECHHOCTEH CeMEHHOM JKH3HMU.

METANIPCIAMCTHDBIX:

MP 01

YMCHHUEC CAMOCTOATCIIBHO ONIPECACIIATD HCIIN ACATCIBHOCTU U COCTABJIATD IJIaHbL
ACATCIIBHOCTH,; CAMOCTOATCIIBHO OCYIICCTBIIATE, KOHTPOJIHUPOBATH U
KOPPECKTHUPOBATH ACATCIIBHOCTL, UCIIOJIb30BATh BCC BO3MOXKHBIC PECYPCHI AJIA
JOCTHIXXCHHUSA ITIOCTABJICHHBIX HeneH u pcain3anuu IIaHoOB ACATCIbHOCTH,
BLI6I/IpaTB YCHCIHIHBIC CTPATCIMHM B PAa3JIMYHBIX CUTYAlIUAX;

MP 02

yMEHHE MPOTyKTUBHO OOIATHCS ¥ B3aUMOJIEHCTBOBAThH B Ipoliecce
COBMECTHOH JI€ATEIbHOCTH, YUUTHIBATh MO3UIMH JPYTUX YUYACTHUKOB
NeATeTbHOCTH, YPPEeKTUBHO pa3peniaTh KOHMOIUKTHI;

MP 03

BIIJICHHE HABBIKAMU TIO3HABATEILHOM, y4eOHO-UCCIIeIOBATEILCKON 1
MIPOEKTHOM J1eATEIbHOCTH, HABBIKAMU pa3pelieHus IpobdeM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEIbHOMY IOMCKY METOOB PELIECHUs TPAKTUUECKUX
3a/1a4, IPUMEHEHUIO Pa3JMYHbIX METO/IOB IT0O3HAHMS;

MP 04

TOTOBHOCTb U CLIOCOOHOCTH K CAaMOCTOSITENTEHOW UH(DOPMAIIMOHHO-
MI03HABATEIbHON JAEATEILHOCTH, BJIaJICHUE HABBIKAMH TTOYyYECHUS
HE00X0AUMO HH(POPMALIUU U3 CIIOBApPEH pa3HBIX THUIIOB, yMEHHE
OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OPMALIUH, KPUTHUECKH
OLIEHUBATh U MHTEPIPETUPOBATH HH(DOPMAIIHIO, TOTyYaeMyIO U3 Pa3IHUHBIX
HCTOYHHKOB,;

MP 05

YMEHHE UCIIOJIb30BaTh CPE/ICTBA MHPOPMAITMOHHBIX 1 KOMMYHHKAITHOHHBIX
texHosoruit (nanee - UKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpTraHU3AIMOHHBIX 33724 C COONMI0ACHHEM TPEOOBAaHUI SPTOHOMHKH, TEXHUKU
0€30MMacCHOCTH, TUTUEHBI, PECYPCOCOEPEkKEeHHS, TPABOBBIX U STUYECKUX HOPM,
HOPM MH(OPMAIMOHHON 0€30IMaCHOCTH;

MP 06

YMCHHUC OIIPCACIIATh HA3HAUYCHUC U Q)YHKI_[I/II/I Pa3INYHbIX COIMMAJIbHBIX
HMHCTUTYTOB,

MP 07

YMCHHUEC CAMOCTOATCIIbHO OLICHUBATH U IIPUHUMATDL PCHICHUS, OTIPCACIIAOIINC
CTpAaTCruro MNOBCACHUA, C YUHCTOM I'PAXAAHCKUX M HPABCTBCHHEBIX HGHHOCTefI;

MP 08

BJIAACHUC SA3BIKOBBIMH CPEACTBAMU - YMCHUC SICHO, JIOTUYHO U TOYHO U3JIaraTb
CBOIO TOYKY 3pCHH:, MCII0Jb30BATh A ACKBATHLIC A3BIKOBBLIC CPCICTBA,

MP 09

BJIaACHHMEC HaBBIKaMU MO3HABaTEIbHOMI pe(I)J'ICKCI/II/I KaK OCO3HaHUuA
COBCPHIACMBIX HGIZCTBI/I?I 1 MBICJIUTCIIBHBIX MMPOLECCOB, UX PE3YJILTATOB U
OCHOB&HPIIZ, T'paHHUIl CBOCTO 3HAHUA U HC3HAHUS, HOBBIX ITO3HABATCIIbHBIX 3a1a4
H CpEACTB UX JOCTUIKCHMUS.

NpEeaAMETHBIX:




ITP 01

ITP 01. chhopMupOBaHHOCTH MPEACTABICHUNA O POJIM U MeCTE (PU3UKH B
COBPEMEHHOM Hay4yHOH KapTHHE MUPA; MOHUMaHHE (PU3NUECKON CYITHOCTH
HaOro1aeMbIX BO BeeneHHoit siBnenuit, ponu ¢pu3nuku B GOpMUPOBAHUU
Kpyro3opa u ¢GyHKIIMOHAJIbLHONW IPaMOTHOCTH YeJIOBEKa JIIsl peIIeHUs
IPAKTHYECKUX 3a7a4;

ITP 02

BJIQJICHUE OCHOBOIIOIATAOIIMMH (PU3HUECKUMU TTOHATHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSMH; YBEPEHHOE UCIIOJIb30BAHUE
(bU3MIECKON TEPMUHOJIOTHH M CHMBOJIMKOM;

ITP 03

BbIBOJbI,;

BJIa/ICHE OCHOBHBIMM METO/IaMU HAyYHOTO [T03HAHUS, UCII0JIb3yEMbIMU B
¢uzuke: HAOIIOACHUEM, ONMCAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM; YMEHUS
00pabaTbIBaTh pe3yJIbTaThl H3MEPEHUH, 0OHAPY)KUBATH 3aBUCIMOCTb MEXTY
(hu3MYeCKUMHU BEJIMUYUHAMU, OOBSICHSITH MOJYYeHHBIE Pe3yIbTaThl U JeNaTh

ITP 04

c(hOpMUPOBAHHOCTh YMEHHUS periaTh GU3HMUESCKUE 3a1aUH;

I1P 05

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSAThH MMOJYyUYEHHbIE 3HAaHUS 17151 OO BACHEHHS
yCIIOBUH MPOTEKaHUS PU3NYECKUX SABICHUHN B IPUPOJE, MPOoPecCHOHATBHON
cdepe U I TPUHSITHS MPAKTUICCKUX PEIICHUHN B TIOBCETHEBHOM KU3HU;

ITP 06

c(OpPMHPOBAHHOCTb COOCTBEHHOW MO3MIIMHU 110 OTHOUICHHUIO K (PU3NYECKOM
UH(OPMAIINH, TTOJTy4aeMON U3 pa3HBIX HCTOYHHUKOB.

@IrocC C1io

Koa u HamMeHOBaHuUe
¢dopmupyembIx
KOMIIeTeHI U

OK 01. Bei6upatsb crmocoOsl
PCUICHUA 3a1a4
npo¢eCCuOHAITBHON
ACATECIIBHOCTH
MNPUMCHUTCIIbHO K
Pa3JIMIHbIM KOHTCKCTaM

Ilnanupyembie pe3yJbTAThl 0CBOCHUS IMCHUIIIMHBI

OO0mue

B yacTu Tpynosoro
BOCIIUTAHMSA:

- TOTOBHOCTH K TPY/Ly,
OCO3HaHHE [IEHHOCTHU
MacTepcTBa, TPYA0II00ue;

- TOTOBHOCTbH K aKTUBHOMN
JIeATETbHOCTH
TEXHOJIOTMYECKOU U
COLUAIIBHOM
HATPaBIEHHOCTH,
CIOCOOHOCTh MHUITUHPOBATH,
IUTAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHSTh
TaKyI0 JIeSITEIbHOCTD;

- UIHTEPEC K Pa3IMYHBIM
cepam npodeccHoHaTBHON
JesTeTLHOCTH,

OBJaanenue
YHHBEPCAJIbHBIMH
Y4eOHbIMU
NMO3HABATEJIbHBIMHU
NeMCTBUSAMMU:

a) 0a30Bble JOrn4ecKue
JNelCcTBUA:

- CaMOCTOSITEIBHO

JAucuuniuHapHbie

- chopmupoBaTh TpEACTABICHUSA O
ponu u Mecte GU3NKU U aCTPOHOMHH B
COBPEMEHHOW Hay4YHOH KapTHHE MUpa,
0 CHUCTEMOO0Opasyromei ponu GU3UKH B
Pa3BUTUH €CTECTBEHHBIX HayK,
TEXHUKH U COBPEMEHHBIX TEXHOJIOTHUH,
0 BKJIQJIe POCCUHCKUX M 3apyOe’KHBIX
yUeHBIX-(DU3UKOB B pa3BUTHE HAYKH,
NOHMMaHHE (UIUYECKOH  CYLTHOCTH
HaOJI0IaeMBIX  SBJICHUA MHKpPOMHpA,
MakpoMHpa M Meramupa; MOHUMaHHe
pOJIM acCTPOHOMHU B MPAKTUYECKON
JeSITeIbHOCTH YeJI0BEKa "
JanpHememM HAYYHO-TEXHHYECKOM
pa3BUTHH, poiau buzukn B
(dbopMupoBaHUU Kpyrosopa u
(byHKIMOHATBHOM IPaMOTHOCTH
YeNoBeKa ISl PeIICHHs] MPAaKTUISCKUX
3ajay;

- chopmupoBaTh yMeHHS pemaTh
pacyeTHbIe 3a7ayd C SBHO 33/IaHHOM
¢u3nyeckoil  MOJeNbI0,  MCIONB3YS
¢u3nyeckre 3aKOHBI W NPUHIWIBI; HA
OCHOBE aHaiM3a YCIOBHS 3aJadd
BBIOMpAaTh  (DU3UYECKYIO  MOJIEIb,
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bopMynupoBaTh 1
aKTyaJH3UpOBaTh MpodIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBATh
CYILIECTBEHHBIN MPU3HAK WU
OCHOBAHMS JJIsl CPAaBHEHHUS,
KJTaCCU(UKALIUN U
0000IICHHS;

- OTIPE/ICTIATH LENN
NesITeTTLHOCTH, 3a7aBaTh
napaMmeTpbl U KPUTEPUH UX
JOCTHKECHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTHU
U IPOTUBOPEYHS B
paccMaTpuBaeMBbIX
SBIICHUSX;

- BHOCUTbH KOPPEKTHUBHI B
NeSITENIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB
LeJISIM, OLICHUBATh PUCKHU
HOCJEICTBUM JeSITeIbHOCTH;
- pa3BUBATh KpEaTUBHOE
MBILJICHHE MTPU PELICHUN
KU3HEHHBIX MPo0IeM

0) 0a30BbBIE
HccJ1e10BaTeNIbCKHe
AeMCTBUSA:

- BJIAJICTh HaBbIKAMH
y4eOHO-UCCIIeI0BATENHCKOM
Y TIPOCKTHOM JeSITETbHOCTH,
HaBBIKAMH pa3perIeHHsI
po0Jem;

- BBISIBJISITh IPUYMHHO-
CJIEJICTBEHHBIE CBSI3U U
aKTyaJIu3UpOBaTh 3aa4y,
BBIIBUTaTh TUIIOTE3Y €¢
pelleHus, HaXOAUTh
apryMeHTHI JIIs
JI0Ka3aTeNbCTBA CBOUX
YTBEPKJICHHH, 33/1aBaTh
napaMmeTpsl U KPUTEPUU
peLIeHus;

- aHAJIM3UPOBATH
MOJIyYCHHBIE B X0/1€
pelLeHus 3a1a9n
pe3yIbTAThI, KPUTUYECKH
OLICHUBATh UX

BBIICTISITh  (PU3WYECKUE BEIUYUHBI U
dopmynbl, HeoOXomuMmble UL €e
pellieHusl, TPOBOJUTH pacueThl U
OIICHUBATh PEAThHOCTh IMOJYYCHHOTO
3HauUeHUsT (U3NYECKOW  BEIUYHHEI;
pemiarthb KaueCTBCHHBIC 3a/1a4H,
BBICTpauBast JIOTUYECKH
HETIPOTHUBOPEUYHBYIO [ETIOYKY
PACCYXKICHHIA C OMOPON Ha M3ydYeHHBIC
3aKOHBI, 3aKOHOMEPHOCTH u
(bu3HYeCcKue SBICHNUS,
- BJIAAETh  OCHOBOIIOJIATAIOIIUMH
bu3nIeCKUMU MTOHATHSAMH u
BEIIMYMHAMU, XapaKTEPU3YIOITUMHU
bu3ndecKue mporecchl (CBI3aHHBIMHU C
MEXaHHYECKHM JIBHDKCHUEM,
B3aUMOJICHCTBHEM Tell,
MEXaHMYECKHMMH  KOJCOaHUSIMH  H
BOJIHAMMU; ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM  BEIECTBA, TEIJIOBHIMU
poleccamu; ANEKTPUIECKUM u
MarHUTHBIM TIOJISIMH, DJIEKTPUYECKUM
TOKOM, ANEKTPOMArHUTHBIMH
KOJICOAHUSIMH i BOJIHAMMY;
ONTUYCCKUMU SIBJICHUSIMU;
KBAaHTOBBIMH SIBIICHUSIMH, CTPOCHUEM
aToma u aTOMHOTO sanpa,
PaIMOAaKTUBHOCTBIO); BJIAJICHUC
OCHOBOIIOJIArafoIUMHU
ACTPOHOMHYECKUMHU MTOHSATHSIMH,
MTO3BOJISIOIIUMH XapaKTepU30BaTh
MIPOIIECCHI, TPOUCXOAIINAE HA 3BE3/aX,
B 3BE3IHBIX CHUCTEMaX, B
MEXTIAKTHYECKON cpefe; IBUIKEHUE
HEOCCHBIX TeJ, DBOJIOLHIO 3BE3d H
Bcenennoii;
- chopMUpOBaTh yMEHUS TNPUMEHSITH
OCHOBOIIOJIATAFOIINE ACTPOHOMHUYECKHE
MOHATHUS, TEOPHM MW 3aKOHBI IS
aHanmu3a M OOBSCHEHHS (UIMUYECKUX
MPOIIECCOB, MPOUCXOISIINX Ha
3B€3/1aX, B 3BE3JHBIX CHCTEMax, B
MEXKTaJaKTUYECKOU cpefie, IBIKEHUS
HEOCCHBIX TEJ, SBOJIONMH 3BE3] U
Bcenennoi;
- BIAJICTh 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHUSAMHU (3aKOH
BCEMUPHOTO TArorenus, [, II u 111
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OK 02. Vicnonb3oBaTh
COBPEMEHHBIC CPEJICTBA
TIOVICKA, aHAIN3a U
HMHTEpIIpETaluu
uHpopmanuu, u
nH(pOpMaITMOHHBIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npoeCCHOHATBLHON
JESTEeITbHOCTH

JIOCTOBEPHOCT,
[IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBI/ISIX;

- yMCTB HepCHOCI/ITB 3HAHUsA
B HO3HaBaTCJIBHYIO nu
NPaKTUYECKYIO O0JIACTH
KU3HECACATCIIBHOCTH,

- YMETb UHTETPUPOBATH
3HAHUA U3 paSHBIX
MpEeAMETHBIX 00JIaCTeH;

- BBIIBUT'aTh HOBBIC UJICH,
npeJyiaraTh OpUTHHAIbHBIC
MOJIXOJTBI U PEIICHHUS;

- CITOCOOHOCTB HX
HCIIOJB30BaHUs B
[M03HABaTEILHON U
COILIMAJILHOM MPAKTUKE

B o0s1acTH nenHocTn
HAYYHOI'0 MO3HAHUA:

- cpOpMUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKHU U
00111eCTBEHHOW MTPAKTHKH,
OCHOBAHHOTO Ha JIHaJIOre
KYJbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE
SI3LIKOBOM M UMTATEIILCKOM
KYJIBTYPbI KaK CpeJICTBa
B3aUMOJICUCTBUS MEXKITY
JIOJIbMU U TTIO3HAHUS MUPA;
- OCO3HAHHUE IIEHHOCTHU
HAay4YHOH JEATEIHOCTH,
TOTOBHOCTb OCYUIECTBIISATh
MPOEKTHYIO U

3aKoHbl Hb10TOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUu, 3aKOH
COXpaHEHHUS UMITYJIbCa, TPUHIIUIT
CYHEPIO3UIUU CUII, TPUHIUTT
PaBHOIMPABHOCTH MHEPIIHATIBHBIX
CHUCTEM OTCUETa; MOJIEKYJISIPHO-
KHHETHYECKYIO TEOPUIO CTPOCHUS
BEII[ECTBA, TA30BbIE 3aKOHBI, TIEPBBIN
3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHUS JIEKTPUIECKOTO 3aps/a,
3akoH Kynona, 3akon Oma 15t ygacTka
menw, 3akoH OMa 11 IMOJTHOM
3JIEKTPUYECKOM LIeTH, 3aK0H J[KOoyIs -
JleH11a, 3aKOH 3JIEKTPOMArHUTHOM
MHAYKIHUU, 3aKOH COXPaHEHUs
SHEPTUH, 3aKOH NMPSMOIMHEHHOTO
pacipoCTpaHEHUs CBETA, 3aKOH
OTpaXKeHUsI CBETa, 3aKOH MPEJIOMIICHUS
CBETA; 3aKOH COXPAHEHUs SHEPIHH,
3aKOH COXpaHEHUs UMITYJIbCa, 3aKOH
COXpaHEHHUs AJIEKTPUUYECKOT0 3aps/a,
3aKOH COXpaHEHHUsI MacCOBOI0 YHUCIa,
noctyJiatel bopa, 3akoH
PaAMOAaKTUBHOIO pacmaja); yBepeHHOe
HCIIOJIb30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEN NP aHAIIU3E
(bu3nUeCKUX SBICHHUI U MPOLIECCOB

- YME€Tbh YUHUTHIBATH TPAHUIIBI
MPUMEHEHUS U3YyUYEHHBIX (PU3NUECKUX
MOJIEJIEN: MaTepraibHas TOUKa,
WHEepIMaIbHasl CUCTEMA OTCUETA,
UJICaNbHBIN ra3; MOJIEIN CTPOCHUS
ra3oB, JKUJKOCTEH U TBEPJBIX Tell,
TOYECYHBIHN JICKTPUUECKUH 3apsij,
sJepHas MOJIENb aTOMa, HYKJIOHHASI
MoOJieJIb ATOMHOTO SIpa MPH PEIICHUN
buznyeckux 3ama4y
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HCCIIEIOBATENBCKYIO
JESITEIbHOCTD
WHAWBUIYAIBHO U B TPYIIIIE;
OBnanenue
YHHBepPCAJbHBIMU
yuyeOHbIMHU
MO3HABATEJILHBIMU
AeCTBUAMMU:

B) padora ¢ undgopmanueii:
- BIIQJICTh HaBBIKAMU
MOJTyYeHUsT HHPOPMAITUH U3
HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIIEHO
OCYIIIECTBIIATH TIOUCK,
aHaJIN3, CHCTEMATU3ALIUI0 U
UHTEPIPETAIINIO
UHPOPMALIUHU Pa3THIHBIX
BHJIOB U (hOpM
MPEJICTaBICHHUS,

- CO371aBaTh TEKCTHI B
pa3ianuHbIX (hopMarax ¢
y4eTOM Ha3HauYeHUs
uHGOpPMAIIUU U TIeTIEBOI
ayJIUTOPUH, BEIOHpast
ONTUMAIIbHYIO (hopMy
MPEIICTABICHHS U
BU3YaJIH3aIii;

- OIICHUBATh IOCTOBEPHOCTH,
JCTUTUMHOCTH WH(OPMAIINH,
€€ COOTBETCTBHE IMPABOBBIM
1 MOPAIBHO-3THYECKUM
HOpMaM;

- ACTIOJIb30BATh CPEJICTBA
WH()OPMAITMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 3314 C
cobmrofeHreM TpeboBaHu
HPrOHOMUKH, TEXHUKH
0e30MMacHOCTH, TUTHUCHBI,
pecypcocOepexeHus,
MPABOBBIX U ATHYECKHUX
HOPM, HOPM
UH(POPMALIMOHHOM
0€30I1aCHOCTH;

- BIIQJICTh HaBBIKAMU
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OK 03. [TnanupoBats u
peann30BhIBATH
coOCTBEHHOE
poQeCCUOHAIBHOE U
JUYIHOCTHOE Pa3BUTHE,
MIPEITPUHAUMATEITBCKY IO
JeSITeTbHOCTD B
npodeccuoHanbHOU chepe,
UCTIOJIb30BaTh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHAX

pacrto3HaBaHUS U 3aLTUTHI
uHpOpMaLuy,
UH(POPMALIMOHHOM
0€30MacHOCTH JINYHOCTH

B o6.1acTH 1yX0BHO-
HPaBCTBEHHOTO
BOCIIUTAHUS:

-- chopmMupoOBaHHOCTH
HPABCTBCHHOT'O CO3HAHWSI,
STHYECKOTO TIOBEJICHUS;

- CHOCOOHOCTH OLIEHUBATH
CUTYallMIO0 U TPUHUMATh
OCO3HaHHBIE PEIICHUS,
OpPUEHTHUPYSCh HA MOPATBLHO-
HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/1a
B IIOCTPOCHUE YCTONYHUBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIICHUE
K CBOMM POAUTEIISAM U (KJIHN)
JIPYTHM 4JI€HaM CEMbH,
CO3IaHHIO CEMbH HA OCHOBE
OCO3HAHHOTO TPUHSATHUS
LIEHHOCTEN CEMENHOMN )KU3HU
B COOTBETCTBUHU C
TPaIUIUSIMU HAPOJIOB
Poccuu;

OBiaagenue
YHHBEPCAJIbHBIMHU
pPeryJasiTHUBHbIMH
NeHCTBUAMM:

a) CaMOOpPraHu3alMs:

- CaMOCTOSTEIBHO
OCYUIECTBIIATh
MO3HABATEJBHYIO
JESITEIbHOCTD, BBISBIISITh
mpo0OJIeMbl, CTAaBUTh U
bopMynupoBaTh
CcOOCTBEHHBIE 33/1a4H B
o0Opa3oBaTeNnbHOMI
JESTEIIbHOCTH U KU3HEHHBIX
CUTYaIIUsX;

- CaMOCTOSITEIHHO
COCTABIISITh TUIAH PEIICHUS
poOJIEeMBI C y4EeTOM
UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH

- BIIQJICTh OCHOBHBIMHU METOJAMH
HAYYHOTO IMO3HAHUS, UCTIOIh3yEMBbIMU
B (PM3HKE: TIPOBOJIUTH TPSIMBIC
KOCBEHHBIC U3MEPEHUS (PUINICCKUX
BEJIMYMH, BRIOPAsi ONTUMATBHBII
Croco0 U3MepeHus U UCTIONb3YsI
U3BECTHBIE METO/IbI OIICHKU
MOTPEIIHOCTEN U3MEPEHUH, TPOBOAUTH
UCCIICIOBAaHUE 3aBUCUMOCTEH
(bU3NYECKUX BETMYUUH C
UCTIOJIb30BaHUEM IPSIMBIX U3MEPEHUIA,
OOBSICHATH TIOJTYYCHHBIC PE3YJIbTATHI,
UCTIONB3Ys (PU3NYECKHUE TCOPHUH,
3aKOHBI U TMIOHSATHS, U JICJIaTh BHIBOJIBI,
coOiroaaTh mpaBuiia 6€30MacHOTO
TpyJa Mpy IPOBEJACHUH UCCIIeTI0OBAHUI
B paMKaxX y4eOHOT0 SKCIIEPUMEHTA U
y4e0HO-HCCIIeI0BATEIbCKON
JESITEIILHOCTH C UCTIOJIb30BaHUEM

U POBBIX U3MEPUTEIIBHBIX YCTPOUCTB
1 JIabopaTOpHOTO 00OPYIOBAHHS,
c(hOopMUPOBAHHOCTH MPEJCTABICHUHN O
METOJIaX MOJIYICHUS HAyYHBIX
aCTPOHOMUYECKUX 3HAHUU
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OK 04. DpdexTrBHO
B3aMOJICHCTBOBAThL U

Y MIPEAIIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM
CUTyaIUsIM;
CII0COOCTBOBAThH
(GbopMUPOBAHUIO U
IIPOSIBIICHUIO IIUPOKOU
SPYIUIIIU B PA3HBIX
001aCTIX 3HAHUM,
IMOCTOSHHO MOBEINIATH CBOM
00pa3oBaTeNbHBIN U
KYJbTYpPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:
HCITOJIH30BATh MTPUEMBI
pedaexkcun s OLICHKH
CUTYyaIlH, BLIOOpA BEPHOTO
peIeHus;

- YMETH OLIEHUBATh PUCKH U
CBOEBPEMEHHO ITPUHUMATh
pEIIeHHUs M0 UX CHIKEHUIO;
B) AMOIIMOHAJIbLHBINA
HHTEJJIEKT,
NMPeAoJIaraumn
chopMUPOBAHHOCTD:
BHYTpPEHHEN MOTHUBAIUH,
BKJIIOUAIOLIEN CTPEMIICHHE K
JIOCTH>KEHHIO 1ETH U YCIIEXY,
OIITHMU3M,
WHUILIUATUBHOCTh, YMEHHUE
JIEHCTBOBATh, UCXOAS U3
CBOMX BO3MOKHOCTEH;

- DMIIATHH, BKITIOYAIOIISH
CIIOCOOHOCTH MOHUMATh
SMOIMOHAJIBHOE COCTOSIHUE
JIPYTUX, YIUTHIBATH €TO TIPH
OCYIIIECTBIICHUN
KOMMYHHUKAIUH,
CITOCOOHOCTH K COYYBCTBHIO
1 COTICPEIKUBAHMIO;

- COIIMAJIbHBIX HABBIKOB,
BKJIIOUYAROITUX

CIIOCOOHOCTH

BBICTPanBaTh OTHOLLICHUS

C APYTUMH JIIOIbMH,
3a00TUTHCSI, IPOSIBIIATH
MHTEPEC U pa3peiiaTh
KOH(IJIUKTHI

- TOTOBHOCTbh U CIIOCOOHOCTD
K 00pa30BaHUIO U

- OBJIAZICTh YMCHUSAMHU pa6OTaTB B
TpyHri€ ¢ BbIIMOJIHCHUEM Pa3JIMYHbIX
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paboTaTh B KOJUIEKTHBE H
KOMaH/Ie

CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTU U
CaMOOTIPEJIECIICHUIO;
-OBJIa/ICHUE HABBIKAMU
y4e0HO-HCCIIeIOBATEIILCKOH,
IIPOEKTHOM U COLMATIbHOMN
JIeSATeTbHOCTH;

OBJaagenue
YHHBeEPCAJbLHbIMH
KOMMYHHKATUBHBIMH
NeMCTBUAMMU:

0) coBMecTHas
NAeATeTbHOCTD:

- IOHUMATh U UCTIOJIb30BATh
MIpEUMyIlEeCTBAa KOMaHIHOW U
WHAUBUAYaIbHON paboOThI;

- IPUHUMATH LIEJIU
COBMECTHOM JCSTENbHOCTH,
OpraHU30BbIBATH U
KOOPJAUHUPOBATH JEHCTBUS
0 €€ JIOCTUKEHUIO:
COCTaBJISATH IUJIAH JEUCTBUN,
pacrpenenaTb poiu ¢
Y4€TOM MHEHHMI YYaCTHUKOB
00CyXJ1aTh pe3yJbTaThbl
COBMECTHOM paboThI;

- KOOPAUHUPOBATH U
BBITOJHATH padoTy B
YCJIOBHSIX PEajbHOTO,
BUPTYAJIBHOTO U
KOMOMHHPOBaAHHOIO
B3aMOJCHCTBUS;

- OCYIIECTBJISITh TIO3UTUBHOE
CTpaTErnyecKoe MOBEJCHUE B
Pa3IMYHBIX CUTYALHUX,
MIPOSIBJISITH TBOPUYECTBO U
BOOOpakeHue, ObITh
WHULAATUBHBIM

OBJajgenune
YHHMBEPCAJIbHbBIMHA
peryJsiTUBHbIMHU
AeMCTBUAMMU:

I') IPUHATHE Ce0s1 M APYTUX
JIIOIeH:

- MIPUHUMATh MOTHUBBI U
apryMEHTHI IPYTUX JTIOAEH
MIpU aHaJIU3€ PE3yJIbTATOB
JIeATeTbHOCTH;

COLIMAJIBHBIX POJIEH, INIAHUPOBATH
paboTy rpynimsl, palMoHaIbHO
pacnpeaciaTb ACATCIILHOCTE B
HCCTAHAAPTHBIX CUTyallUsdX, aJICKBATHO
OIICHUBAThH BKJIA] KAXIOTO U3
YYaCTHHUKOB I'PYIIIBI B PEIICHUE
paccmaTpuBaeMoi mpoOIeMbl
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OK 05. OcymiecTBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCyIapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanyu ¢
y4eTOM 0COOCHHOCTEH
COLIMAJILHOTO U
KyJIbTYPHOT'O KOHTEKCTA

- IPU3HABATh CBOE MPABO U
[IPaBO APYTHX JIIOACH Ha
OIINOKH,

- pa3BHUBATh CIIOCOOHOCTH
MOHUMATh MUP C TTO3UITUN
JPYTOro YeJI0BeKa

B o6s1acTH 3cTeTHYECKOTO
BOCIIUTAHMS:

- ACTETHYECKOE OTHOIICHUE K
MUPY, BKITIOYas 3CTETUKY
HAy4YHOTO TBOPUYECTBA,
npucymero Gpuznyeckon
HayKe;

- CIIOCOOHOCTH
BOCIPUHUMATh Pa3InYHbIE
BU/JIbI UCKYCCTBA, TPAJAULIUN
¥ TBOPYECTBO CBOETO U
JIPYTUX HApOJAOB, OILIYIIATh
HYMOLIMOHAIIEHOE
BO3JICHICTBUE HCKYCCTBA;

- YOKICHHOCTH B
3HAYUMOCTH IS TUYHOCTH U
00111eCTBa OTEYECTBEHHOTO U
MHPOBOTO UCKYCCTBA,
STHHYECKUX KYJbTYPHBIX
TpaJuLIM U HAPOJIHOTO
TBOPUYECTBA;

- TOTOBHOCTB K
CaMOBBIPKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBa,
CTpEeMJICHHE MPOSIBIIATH
Ka4yeCTBa TBOPUYECKOMN
JIMYHOCTH;

OsBJianenue
YHHBepPCAJbHBIMU
KOMMYHUKATUBHBIMU
JeHCTBUSIMM:

a) o0IeHue:

- OCYIIECTBIIATD
KOMMYHHKAITIH BO BCEX
cdepax KHU3HHY,

- pacmo3HaBaTh
HeBepOabHbIE CPEICTBA
00I1IeHHs, TOHUMATh
3HAYEHUE COIUATBHBIX
3HAKOB, PAaCIIO3HABATH
MPEIMOCHUTKU KOH(JIMKTHBIX
CUTYallMil U CMATYATh

- YMETh Paclo3HaBaTh (PU3NIECKUE
SIBJICHHS (TIPOIIECCHI) U OOBICHITH X
Ha OCHOBE M3yYCHHBIX 3aKOHOB!
pPaBHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE IBH)KEHUE, CBOOOTHOE
najieHue Tel, ABUKEHUE T10
OKPYXHOCTH, HHEPIUS,
B3aMMOJICIICTBHE Tel, KojeOaTeIbHOe
JBUKEHHE, PE30HAHC, BOTHOBOE
nBuxkeHne; mupdysus, OpoyHOBCKOE
JIBUKEHHE, CTPOSHUE KUIKOCTEH 1
TBEPJIbIX TN, U3MEHEHHE 00beMa Tel
IpY HarpeBaHuM (OXJIAXKACHUM),
TEIIOBOE paBHOBECHE, HCIIApEHUE,
KOHJIEHCallUs, TIaBJICHUE,
KPUCTAILIU3AIUS, KHTICHHE, BIAYKHOCTh
BO3/yXa, CBSI3b CPEAHEN KUHETUYECKOMN
SHEPTUU TEIUIOBOTO JIBM>KEHUS
MOJIEKYJT ¢ aOCOTFOTHON
TEMIIepaTypoOil, MOBBIIICHUE TABICHUS
rasa IpH €ro HarpeBaHUM B 3aKPHITOM
cocyJie, CBSI3b MEX/1y IapaMeTpaMu
COCTOSIHUSI Ta3a B M30IPOIECCAX;
AIIEKTPH3ALHUS TeJl, B3aUMOACHCTBHUE
3apsII0B, HAarpeBaHKUE IPOBOTHHKA C
TOKOM, B3aUMO/ICHICTBUE MarHUTOB,
3JIEKTPOMAarHuTHasl UHAYKLINSA,
JefiCTBME MAarHUTHOTO TOJIS Ha
MIPOBOJAHUK C TOKOM M JBUKYIIUICS
3apsif, ANEKTPOMarHUTHbIE KoieOaHus
U BOJIHBI, IPSIMOJIMHEHHOE
pacmipocTpaHEHHE CBETa, OTPaKEHUE,
npeoMIIeHUe, HHTephEepeHIIHs,

T paKIus U MOJSIpU3alins CBETa,
JHcTiepcus CBeTa; (OTOAIEKTPUUECKHMA
3¢ deKT, CBeTOBOE JIaBJICHUE,
BO3HMKHOBEHHUE JIMHEWYATOTO CIIEKTPa
aToMa BOJIOPO/a, €CTECTBEHHAs U
UCKYCCTBEHHAS PaIUOAKTUBHOCTh
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OK 06. [TposiBnsATH
IPa)TaHCKO-
MATPHOTHIECKYIO MTO3UITHIO,
JICMOHCTPHPOBATh
OCO3HAHHOE MOBEACHNE HA
OCHOBE TPaTUITMOHHBIX
00111eYeI0BEYECKUX
LIEHHOCTEH, B TOM YHCJIE C
Y4E€TOM rapMOHHU3AINN
MEKHAIMOHAJIBHBIX U
MEXPEIUTHO3HBIX
OTHOIICHUH, TPUMEHSTH
CTaHapThI
AHTHKOPPYIIIUOHHOTO
IOBEICHUS

KOH(JIUKTBI;

- pPa3BEpHYTO U JIOTUYHO
u3JaraTh CBOIO TOUKY
3peHus ¢

HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB

- OCO3HaHME 00yYaroIUMHUCA
POCCHICKOM rpa)KaaHCKOMN
UJICHTHYHOCTH;

- LIeJIeHaNpaBJIeHHOE
pa3BUTHE BHYTPEHHEN
MO3UINH JTUYHOCTH Ha
OCHOBE JYXOBHO-
HPABCTBEHHBIX LIEHHOCTEH
HapoaoB Poccuiickoii
®Denepaliiu, UCTOPUIECKUX
Y HAIlMOHATBHO-KYJIBTYPHBIX
Tpanuuui, opMUpoBaHUE
CUCTEMBI 3HAYNMBIX
[IEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYILIUOHHOTO
MHUPOBO33PEHUS,
IIPaBOCO3HAHUS,
JKOJIOTUYECKOH KYJIBbTYpHI,
CIIOCOOHOCTH CTaBUTh LIEIH
U CTPOUTH KU3HCHHBIC
TUTaHBI;

B yacTu rpa:xkaaHckoro
BOCTIMTAHUS:

- OCO3HaHHE CBOUX
KOHCTUTYLMOHHBIX MIPaB U
00s13aHHOCTEH, YBOXKCHHE
3aKOHA U MPaBONOPSIKA;

- IPUHSATHE TPAJAULIUOHHBIX
HAI[MOHAJIbHBIX,
0011e4e0BeueCcKuX
TYMaHUCTUYECKUX U
JIeMOKPaTUYECKHX
LIGHHOCTEI;

- TOTOBHOCTb IIPOTHBOCTOSITh
UJICOJIOTUH SKCTPEMHU3MA,
HAI[MOHAIN3Ma,
KceHogoouwu,
JTUCKPUMUHAIIMH T10
COLIMAJIbHBIM, PETUTHO3HBIM,
pPacoBbIM, HAIIMOHATILHBIM
NpU3HAKAM;

- chopMHpOBaTH YMEHUS TIPUMEHSTH
MOJTyYCHHBIC 3HAHUS JUTSI OO BSICHEHUS
YCIIOBUH TIPOTCKAHUS (PUINICCKUX
SIBIICHUH B TIPUPOJIC M JUTSI IIPUHATHS
MPAKTUYECKUX PEIICHUI B
MOBCETHEBHOM JKU3HU TSI
oOecrnieueHus 6€30MacHOCTH MPU
oOpareHu ¢ OBITOBBIMU IPHOOpPAMH 1
TEXHUYECKUMHU yCTPOUCTBAMU,
COXPaHEHHUS 3I0POBbS U COOMIOACHUS
HOPM DKOJIOTUYECKOTO MOBECHHUSI B
OKpYXKarolliei cpeie; MOHUMaHNe
HEOOXOMMOCTH PUMEHEHUS
JOCTIDKEHUH (PU3MKH U TEXHOJIOT U
JUTSL paIlliOHATIBHOTO
MIPUPOIOTIONTB30BAHUS
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- TOTOBHOCTb BECTH
COBMECTHYIO JIeATEIbHOCTh B
MHTEpecax rpak/IaHCKOro
o0111ecTBa, y4acTBOBATh B
CaMOYTIPaBIICHUHU B
00111e00pa3oBaTENHHOM
OpraHU3aINH U JIETCKO-
FOHOIIIECKUX OpTraHu3aIusX;
- YMEHHE
B3aUMO/ICMICTBOBATH C
COIMATbHBIMA HHCTUTYTAMHU
B COOTBETCTBHUU C UX
GYHKIUSAMHU U Ha3HAYEHUEM;
- TOTOBHOCTb K
TyMaHUTapHOU 1
BOJIOHTEPCKOM
NESITEIbHOCTH,
NATPHOTHYECKOT 0
BOCIIMTAHUS:

- chopMHPOBAHHOCTH
POCCUICKOM I'paKJaHCKOU
UJEHTUYHOCTH,
NaTPUOTHU3MA, YBAXKCHUS K
CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTH TIEpe]l
Ponunoii, ropnoctu 3a cBoOi
Kpai, cBoro Poauny, cBo
S3BIK U KYJIBTYPY, MPOILIOE
U HacTosuiee
MHOTOHAIIMOHAJIEHOTO
Hapoxa Poccuu;

- IICHHOCTHOE OTHOIIIEHUE K
rOCYJIapCTBEHHBIM
CHUMBOJIaM, UCTOPHYECKOMY
U IPUPOTHOMY HaclleUIo,
naMsATHUKAM, TPaIULHISIM
HapoaoB Poccun,
noctxeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOPTeE,
TEXHOJIOTHUSIX U TPYAE;

- uaeitHas yOexIeHHOCTb,
TOTOBHOCTbD K CIIYKEHUIO U
3amuTe OTedecTBa,
OTBETCTBEHHOCTb 3a €T0
cyns0y;

OCBOEHHBIE 00yYaIOUTIMHUCS
MEXIPEAMETHBIC MTOHATHUS U
YHUBEpCaJIbHbIE YUCOHbBIC
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OK 07. CogeiicTBoBaTh
COXPAHEHUIO OKPYKaroLIen
cpensl,
pecypcocOepekeHHIo,
MIPUMEHSTh 3HAHUS 00
W3MEHEHHUHU KJIMMaTa,
MIPUHLIUIIBI OEPEKITUBOTO
MPOMU3BOACTBA, 3P (HEKTUBHO
JIENCTBOBATE B
Ype3BhIYATHBIX CUTYAIUSIX

JeicTBUS (peryJsiTUBHbBIE,
M03HaBaTeJIbHbBIC,
KOMMYHHMKaTHBHBIE);

- CIIOCOOHOCTD HUX
WCITOJIb30BaHUS B
MO3HABATEJILHON U
COLIMAJIbHOM ITPAKTHKE,
TOTOBHOCTH K
CaMOCTOSITEIIBHOMY
MJIAHUPOBAHUIO U
OCYIIIECTBIICHUIO YUEOHOU
JIeATEIbHOCTH, OpTaHU3alu1
y4eOHOTO COTPYIHUYECTBA C
MeJarornaeCKuMH
pabOTHUKAMU U
CBEPCTHUKAMHU, K YYaCTHIO B
MOCTPOEHUHU
VHJIUBULYJIIbHON
o0pa3oBaTeNbHOI
TPaeKTOPHH;

- OBJIQJICHUE HAaBBIKAMH
y4eOHO-
HCCIIeI0BaTEIbCKOM,
MIPOEKTHOM U COLIMATIBbHOM
JIeATEIIbHOCTH

B o0J1acTH 3K0JI0TrHYeCKOT0
BOCIIUTAHMSI:

- chopMHPOBAHHOCTH
JKOJIOTUYECKOH KYJIbTYpHI,
MMOHUMAaHUE BITUSTHUS
COITMAITbHO-OKOHOMHYECKHX
MPOIECCOB Ha COCTOSIHUE
MPUPOJTHON U COLIMATBLHON
Cpelibl, 0OCO3HAHUE
r100aIbHOTO XapaKTepa
AKOJIOTHYECKUX TTPOOIIEM;

- IUTAHUPOBAHUE U
OCYILIECTBIICHUE JIEUCTBUI B
OKpY’KaroIlleH cpeae Ha
OCHOBE 3HaHUS 1LIeJIen
YCTOMYHUBOTO pa3BUTHUSA
YeJI0BEYECTBA;

AKTHUBHOE HETPUATHE
JEUCTBUI, IPUHOCAIINX
BpEJl OKPYKAIOLIEH CpEAE;

- YMEHHUE MMPOTHO3UPOBATH
HeOJIaronpusITHbIE
AKOJIOTUYECKHUE MOCIICACTBUS

- chopMHpOBaTH YMEHUS TIPUMEHSTH
MOJTyYCHHBIC 3HAHUS JUTSI OO BSICHEHUS
YCJIOBHM MPOTEKAHUS (PU3HMUECKUX
SIBJICHUU B TIPUPOJIC U JIJIST IPUHITHS
MIPaKTUYECKUX PEIICHUI B
IIOBCEIHEBHOM KU3HU JUIS
obecrieueHust 0€30MaCHOCTH TIPHU
oOpareHuu ¢ OBITOBBIMU IPHOOpPAMH 1
TEXHUYECKUMH YCTPOHUCTBAMM,
COXPaHEHHUS 310POBbS U COONMIOACHUS
HOPM 3KOJIOTUYECKOT0 IOBEJICHUS B
OKpY’KaloIlIel cpeae; NOHUMaHue
HEO0OXOIMMOCTH TPUMEHEHUS
JOCTHKEHUHN (PU3UKU U TEXHOJIOTUI
JUTSL pallMOHAJIBHOTO
MPUPOJONIOIB30BAHMS;
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IIK 1.1. ®opmupoBaTh
aJITOPUTMBI Pa3pabOTKH
MPOrPAMMHBIX MOAYJIEH B
COOTBETCTBUH C
TEXHUYECKHUM 33JIaHUEM.

IIK 1.2. PazpabaTbiBaTh
NporpaMMHbIe MOAYJIH B
COOTBETCTBHH C

TeXHUYECKHM 3aJaHHUEM.

HNpEeAIPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPAILATh
uXx;

- paclIMpeHue onbITa
ACATCIIbPHOCTHU
JKOJIOTMYECKOU
HaIpaBJICHHOCTHU HAa OCHOBC
3HaHUH 10 pusnKe
Pa3paboTtka monmynei
nporpaMmMHOro oOecrieueHus
JJIA KOMIIbIOTCPHBIX CUCTCM!
- OBNageHue pasnmyHbiMu
cnocobamu paboThkl C
NHopmaumen
dm3n4ecKoro cogepkaHms
C MCMOnb30BaHMEM
COBPEMEHHbIX
NHOPMaLIMOHHbIX
TEXHOSIOMNK, pa3BuTne
YMEHUA KPUTUYECKOIo
aHanusa u OLeHKU
AOCTOBEPHOCTM
nonyyaemMon nHpopmaLmu;

Pa3paboTka kona
POTPAMMHOTO MPOAYKTA Ha
OCHOBE F'OTOBOM
cnenudUKauy Ha YpOBHE
Monyis. Pa3paboTka
MOOWIIBHBIX TPUIIOKEHUH.

[TpakTrueckuii onbIT: PazpabatbiBaTh
AJITOPUTM PELIEHUs TOCTABICHHOMN
3aJ]a4M U PEAIU30BbIBATh €TI0
CpeICTBaMU aBTOMAaTU3HPOBAHHOIO
IIPOEKTUPOBAHHUS.

Ymenus: PopMUPOBATE AITOPUTMBI
pa3paboOTKy IPOrpaMMHBIX MOJyJIeH B
COOTBETCTBHH C TCXHUYCCKUM
3agaareM. OGopMIIATh TOKYMEHTAITHIO
Ha nporpammubie cpenctBa. OneHka
CJIOKHOCTH QJITOPUTMA.

3HaHUA:

OCHOBHBIE ATanbl pa3padoOTKH
HNPOTrPaMMHOTO 00ECTICUEHHSI.
OCHOBHBIEC IPUHIIUTIBI TEXHOJIOTHU
CTPYKTYPHOTO U OOBEKTHO-
OPHEHTHPOBAHHOTO
NpOrpaMMHPOBaHMs. AKTyaJIbHas
HOPMaTHBHO — IIpaBoBas 0asa B
001aCTH TOKYMEHTHPOBAHUS
QJITOPUTMOB.

[IpaxTuyeckwuii onbIiT: Pa3zpabaTeiBaTh
KO/ IPOIrPAMMHOI0 IPOAYKTa Ha
OCHOBE TOTOBOM CHEIU(pUKALUU HA
ypoBHe MoxyJisi. Pa3pabareiBath
MOOUJIbHBIE TPUIIOKEHUSI.

VYwmenus: Co3naBath nporpaMmmy 1o
pa3paboTaHHOMY aJTOPUTMY Kak
OTAENBHBIN MOyTb. OGOpPMIIATH
JOKYMEHTAIMIO Ha IPOrpaMMHBIE
cpenctBa. OcyiecTBIATh Pa3paboOTKy
KOJa MPOrPaMMHOT0 MOJTYyJIsl Ha
A3BIKaX HU3KOTO YPOBHS M BBICOKOTO
YpOBHEH B TOM YHCIIE 7151 MOOMIIBHBIX
wiaThopm.

3nanus: OCHOBHBIE 3Tanbl pa3paboTKH
IPOTPaMMHOTO 0OecrieueHus..
OCHOBHBIE IPUHIHUITBI TEXHOJIOTUU
CTPYKTYPHOTO ¥ OOBbEKTHO-
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I1K.1.3. BoImoJHATH
OTJIAJKY NPOrPaMMHBIX
MoJyJiel ¢
HCII0/1L30BAHHEM
CHeNUATN3NPOBAHHBIX
NMPOrpaMMHBIX CPeICTB.

IIK 4.1. OcymecTBJasiTh
HHCTAJUIAIMIO, HACTPOHMKY
U 00CJIy’>KUBaHUE
NPOrpaMMHOI0
o0ecneyeHust
KOMIILIOTEPHBIX CHCTEM.

IIK 4.2. OcymecTBasATH
U3MepeHns
IKCIIYATAUMOHHBIX
XapaKTePUCTUK
NMPOrpamMMHOro
o0ecreueHus
KOMIIBIOTEPHBIX CUCTEM.

[IpoBoauTh TECTHpOBaHUE
IIPOrPaMMHOT0 MOZYJIS 110
OIPEICIEHHOMY CLICHAPUIO.

ComnpoBOXKICHUE U
00cITy’)KMBaHHE MPOTPAMMHOTO
obecrniedeHus1 KOMITBIOTEPHBIX
CHCTEM.

- BJIaACHUC
OCHOBOIOJIarauMu
(1)I/I3I/I‘~I€CKI/IMI/I IIOHATUAMU U
BECJINYHNHaAMMU,
XapaKkTEepU3yOLIUMU
(duznyecKre IPOLECCHI;

- BJIaZICHHE€ OCHOBHBIMU
MCTOJaMH HAY4YHOI'O

OPUEHTHUPOBAHHOT'O
nporpammupoBaHusi. 3uanue API
COBPEMEHHBIX MOOUIIHHBIX
ONEPALIMOHHBIX CUCTEM

IIpakTrueckuii onbIT: Mcnonb3oBaTh
MHCTPYMEHTAJIBHBIE CPEICTBA HA TAIle
OTJIAJKU IPOTPaMMHOTO MPOLYKTa.

VYmenus:

BBITTOTHATE OTIIAKY U TECTUPOBAHHE
MPOrpaMMbl Ha YPOBHE MOTYJIS.
OdopMsTh TOKYMEHTAILIUIO HA
nporpamMmHsble cpeacTtBa. [IpumeHnsTs
MHCTPYMEHTAJIbHBIE CPEICTBA OTIAAKU
MPOrPaMMHOTO OOeCTIeUeHUSI.

3HaHus:

OcCHOBHbIE IPUHIUITBI OTIAIKU U
TECTUPOBAHUS IPOTPAMMHBIX
npoaykToB. UHCTpyMeHTapuil OTJIaAKK
POrpaMMHBIX MPOJTYKTOB.

[IpakTryeckuii onbIT: BHINMOTHATH
WHCTAJUISLUIO, HACTPOUKY U
o0ciyKuBaHUE MPOrPaMMHOTO
o0ecreyeHNst KOMIIBIOTEPHBIX CHUCTEM.
HacTtpolika oTAenbHbIX KOMIIOHEHTOB
MPOrPaMMHOTO 00ECTICUeHUS
KOMITBIOTEPHBIX CUCTEM.

Ywmenus: [Tonbupats u HacTpauBaTh
KOH(UTYpalHIo MPOrpaMMHOIO
o0ecrnieyeHHst KOMIBIOTEPHBIX CUCTEM.
[IpoBOINUTH HHCTATUIALUIO
IPOTrPaMMHOTO 00ecTieueHHsI
KOMITBIOTEPHBIX cucteM. [IponsBoants
HACTPOUKY OTJEIbHBIX KOMIIOHEHT
MIPOTrpaMMHOTO 00eCTICUCHUS
KOMITbIOTEPHBIX CUCTEM.

3Hanug: OCHOBHBIE METOIBI U
cpenctBa 3QGEKTUBHOTO aHATN3a
(GYHKIIMOHUPOBAHUS TPOTPAMMHOTO
obecnieuerns. OCHOBHBIE BHJIBI padOT
Ha 3Tane conpoBoxaeHus [10.

IIpakTryeckuii ONbIT:

N3MepsaTh 3KCILTyaTalMOHHbIE
XapaKTEPUCTUKHU IPOrPaMMHOTO
o0ecreueHHs KOMIbIOTEPHBIX CUCTEM
Ha COOTBETCTBHE TPEOOBAHUSIM.

YmMmenus:
N3mepsaTs u aHanu3upoBaTh
AKCIUTyaTaIlMOHHBIC XapaKTEPUCTHKU
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4.3. BeInoaHATH padoThI
10 Moau(pUKALUU
OT/AeJIbHBIX KOMIIOHEHT
NMPOrpamMMHOI0
olecrieyeHust B
COOTBETCTBMH C
NOTPeOHOCTSAMH
3aKa34MKa.

IIK 4.4. O6ecneuunBaTh
3allUTy NPOrPaAMMHOI0
odecrmeuyeHus

MO3HAHUS, UCIIOJIb3yEMbIMU
B (pU3MKE: IPOBOJUTH
IpsSIMbIe U KOCBEHHBIE
U3MepeHus PU3NUECKUX
BEJIMYMH, BEIOUpast
ONTUMAIBHBIN CTIOCO0
U3MEPEHUS M UCTIONB3YS
M3BECTHBIE METO/IBI OLIEHKU
MIOTPELIHOCTEN H3MEPEHUH,
MIPOBOJIUTH UCCIICOBAHUE
3aBHCUMOCTEH (PU3NUEeCKUX
BEJIMYHH C MCIIOJIb30BAaHHEM
NPSIMBIX U3MEPEHHIA,
OOBSICHATB TIOJTYYCHHBIC
pe3yJIbTAThl, UCTIONb3Ys
buznyeckrue Teopun, 3aKOHBI
U TIOHSATHS, U JIeNIaTh
BBIBO/IbI;
c(hopMUPOBAHHOCTH
MOTHBALMU K Oyny1en
npodecCuoHaAIbHON
NEeSITETLHOCTH TI0
CIIEUATILHOCTAM (DU3UKO-
TEXHUYECKOTO MPOQUIIS.

c(hOpMHUPOBAHHOCTH
COOCTBEHHOM MO3UIMU IO
OTHOUICHUIO K (PU3NYECKOU
UHpOpMaLINK, [T0JTy4yaeMOi

Ka4yeCTBa IporpaMMHOIO obecrneueHus.

3HaHus:

OcHOBHBIE METOJIBI U CPEICTBA

3¢ (EeKTHBHOTO aHAIHA3a
(YHKIIMOHUPOBAHUS MPOTPAMMHOTO
obecrnieueHuss. OCHOBHBIC TIPUHITUTIBI
KOHTPOJISI KOHQUTYpAIUH U
MOIICPIKKH [IEJIOCTHOCTH
koHuryparuu [10.

IIpakT4eCcKui OmbIT:
MonudunnpoBatb OTAEIbHbIE
KOMIIOHEHTBI IPOTPaMMHOI0
o0ecreyeHus B COOTBETCTBUU C
HOTPEOHOCTIMH 3aKa34HKa.
BerlnosniHeHue oTAeNbHbIX BUJOB paboT
Ha 3Talle NoJAEPKKU IPOrPaMMHOIO
o0ecreyeHNst KOMIIbIOTEPHBIX CHCTEM.

Ymenus: Onpenensats HanpaBIeHUS
Mo (UKAIIMH TPOTPAMMHOTO
npoaykrta. PaspabdateiBaTs u
HacTpauBaTh IPOrPaMMHBIE MOTYJIH
MIPOTrPaMMHOTO TIPOIYKTA.
HactpauBatpe kKoH(pUTYpaIuo
MIPOrpaMMHOTO 00€CTICUeHUS
KOMITBIOTEPHBIX CUCTEM.

3nauns: OCHOBHBIE METOILI U
cpenctBa 3QGEeKTUBHOTO aHATN3a
(YHKITMOHUPOBAHHUS ITPOTPAMMHOTO
obecrieueHus.

[IpakTH4eCcKuil ONbIT:

ObecneunBaTh 3alUTY IPOrPAMMHOTO
o0ecrneyeHNs: KOMIIbIOTEPHBIX CUCTEM
IIPOrPaMMHBIMH CPEICTBAMH.
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KOMIILIOTEPHBIX CHCTEM
NPOrpaMMHBIMH
cpeacTBaMU.

IIK 11.1. OcyumiecTBJIATH
cOop, 00padoOTKy M aHAIU3
uHopManUM ISt
NpoeKTHPOBaHus 0a3
JAAHHBIX.

U3 pa3HbIX UICTOYHUKOB,
YMEHHUH UCIOIb30BaTh
U(POBBIE TEXHOIOTUHN TS
MOKCKa, CTPYKTYPUPOBaHMUS,
MHTEPIIPETALNU U
MIPEACTABICHUS YUeOHOU 1
HAy4HO-IIOIYJIIPHOMN
nH(pOopMaLnu; pa3BUTHE
YMEHUN KPUTHYECKOTO
aHaJM3a NmoJry4yaeMoiu
uH(pOpMaIny;

Paspabortka,
aIMUHUCTPUPOBAHUE U
3amura 0a3 JaHHBIX.

YMeHus:

Hcnons30BaTh METOOBI 3AIIIATEI
MPOrPaMMHOTO 00eCTIeueHUS
KOMITHIOTEPHBIX CHUCTEM.
AHaNM3UpOBaATh PUCKU U
XapaKTEPUCTUKH KaueCTBa
MPOrPaMMHOTO O0eCTIeUeHUsI.
BriOupaTh 1 MCTIONIB30BaTh METOIBI U
Cpe/CTBa 3alIUThl KOMIIBIOTEPHBIX
CHUCTEM MIPOTPaMMHBIMU U
annapaTHBIMU CPEICTBAMHU.

3HaHuA:

OcCHOBHBIE CPEJICTBA U METO/IbI
3alTUTHl KOMIIBIOTEPHBIX CHCTEM
MPOrPaMMHBIMH U allapaTHBIMH
CpelICTBAMHU.

IIpakTrueckuii onbIT: BBIMOTHATH
cOop, 00pabOTKy U aHATU3

UH(OPMALIUK 7S TPOSKTUPOBAHMS 0a3
JAHHBIX.

YmMmenus: PaboraTh ¢ TOKyMeHTaMu
OTpacJIeBOM HAIPaBJICHHOCTH.
Cobupats, 00pabaTsiBaTh U
AHATM3UPOBATH HHPOPMAIIHIO HA
MPEANPOEKTHON CTaIuH.

3uanus: MeTosl onucanus cxem 0a3
JIaHHbIX B coBpeMeHHbIX CYB/I.
OCHOBHBIE TIOJIOKEHUS Teopun 0a3
JTAHHBIX, XPaHWUJIMII JaHHBIX, 0a3
3HaHuid. OCHOBHBIC TIPUHITUTIBI
CTPYKTYpHU3ALUU U HOPMATHU3AINH
0a3el qaHHBIX. OCHOBHBIC MTPUHIIHAITHI
MOCTPOCHHUS KOHIENTYaIbHOM,
JIOTHYECKON ¥ (PU3UUECKON MOJIEIN
JaHHBIX.
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IIK 11.2. IIpoekTHpoOBaThH
0a3y JaHHBIX HA OCHOBE
aHaIM3a NpeIMeTHOM
ods1acTH.

IIK 11.3. PazpabaTbiBaTh
00beKThI 0a3bl JAHHBIX B
COOTBETCTBHH C
pe3yJbTaTaMH aHAJIU3A
npeaMeTHOH 00,1aCTH.

IIK 11.6. 3amumarsb
uHpopmanuio B 0aze
JaAHHBIX C
HCII0JIb30BaHHEM
TeXHOJIOTUH 3alIUTHI
uHopmanum.

-YBEPEHHOE UCIIOJIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEN
pY aHaIu3e PU3MUECKUX
SBJICHUH U MPOLECCOB;

-YMGHI/IG yLII/ITLIBaTB
FpaHI/IIH)I HpI/IMeHeHI/IH
I/I3y‘~I€HHI)IX (1)I/I3I/IIIGCKI/IX
MOJICIICH.

Hcnonp3oBaHue
CTaHJapTHBIX METO/IOB
3aIIUTHI OOBEKTOB 0a3bI
aHHBIX.

Hcmons3oBanne
CTaHJAPTHBIX METOJIOB
3aIUTEl 00BEKTOB Oa3bl
JTaHHBIX.

[IpakTrueckuit onbIT: BBITOIHATL
paboTHI C TOKYMEHTaMH OTPACIICeBOU
HaIpaBJIECHHOCTH.

Ymenus:

PaGoratk ¢ coBpeMeHHBIMU case-
Cpe/CTBaMHU ITPOCKTUPOBAHUS 0a3
JIAHHBIX.

3HaHuS:

OCHOBHbIE TIPUHIIUIIBI
CTPYKTYPHU3AIMU ¥ HOPMATU3aIUN
0a3bl qaHHBIX. CTPYKTYpBI JaHHBIX
CVYB/, o6mmii moaxo/1 K OpraHu3aIiu
MpeICTaBICHUA, TaOIUII, UHIEKCOB H
KJIaCTEPOB.

IIpakT4eCcKui OIBIT:

Paborats ¢ 0ObekTaMu 0a3 JaHHBIX B
KOHKPETHOW CHUCTEME yIpaBICHUS
Oasamu gaHHbIX. Mcrionbp30BaTh
CTaH/IapTHBIE METOBI 3AITUTHI
00BeKTOB 0a3bl MaHHEBIX. PaboraTs ¢
JIOKYMEHTaMH OTpaclieBOi
HanpaBlieHHOCTH. Mcons30BaTh
CpeJ/ICTBa 3aIlOJTHCHUS 0a3bl IAHHBIX.

YmMmenusi: PabotaTh ¢ COBpeMEHHBIMU
case -CpeZICTBaMH NMPOSKTHPOBaHUS 0a3
nauaeix. Co3maBaTh 0OBEKTEI 0a3
JnaHHbIX B coBpeMeHHBIX CYB/I.

3HaHus:

MeTonanl onucaHus cxeM 0a3 JaHHBIX B
coBpeMeHHbIX CYB/I. CTpyKkTypbl
naHabpiXx CYBJI, oOmuii moaxo K
OpraHu3aIiy MpeACTaBICHUN, Ta0HII,
WHJIEKCOB U KJIACTEpOB. MeTOo b
OpraHU3alMH LEJIOCTHOCTH JIAHHBIX

IIpaxkTrueckuii onbIT: Mcnonb3oBaTh
CTaH/IapTHBIE METOBI 3aLUTHI
00BEKTOB 0a3nl JaHHBIX.

YMeHus: BBINOIHAT YCTaHOBKY U
HaCTPOUKY IMPOrPaMMHOI0
obecrieueHus 1J1s oOecredeHns padoThl
MOJIL30BAaTENIs ¢ 0a301 JaHHBIX.
ObecneunBaTh HH(POPMALTMOHHYIO
0€30MacHOCTh Ha ypOBHE 0a3bl
JTAaHHBIX.

3Hanus: MeToibl OpraHu3anuu
LEJIOCTHOCTH TaHHBIX. CrIOCOOBI
KOHTPOJISI 1OCTyNa K IaHHBIM U
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ynpapieHus npuBuiaerusmMu. OCHOBBI
pa3pabOTKH MPWIOKEHUHN 0a3 JaHHBIX.
OCHOBHBIE METOJIBI U CPEJICTBA 3AIUTHI
naHHbIX B 0a3e ganHbIx JITTK

IIK 11.7 Bocnpou3Boaurs [IpoBoauTh cpaBHUTENbHBIN | [IpakTHUECKUH OIBIT:
negeKThbl, aHAJIM3 POTrPAMMHBIX - BOCIIPOU3BEICHUS 1€(PEKTOB,
3agUKCHpOBaHHBIE B 6a3e MPOJIYKTOB U CPEACTB 3a()MKCUPOBAHHBIX B 0a3e JaHHBIX
JAHHBIX Je(eKTOB pa3paboOTKH, C LEIbIO nedeKToB;
BBISIBIICHUS] HAWTYYIIETO - YCTAHOBJICHUS IPUYHH
pEIIeHHSI COTIIACHO BO3HUKHOBEHUS J1€(DEKTOB;
KPUTEPHSIM, OTIPEJICIIEHHBIM | - BHECEHUS U3MEHEHUHN /TS
TEXHUYECKUM 3a[aHHAEM. YCTpaHEHUs! BBIBICHHBIX 1€()EKTOB
YMeHus:

- HHTEPIIPETUPOBATH COOOIICHHS 00
OIINOKaX, MPEeIyIPEHKACHUS, 3aMUCH
TEXHOJIOTHYECKUX KYPHAJIOB,
BO3HUKAOIIUX MPHU BIMOJTHEHUN
nedeKTHOTO Koaa
3HAHUSA: - TUTIOBBIE OIIHOKH,
BO3HHKAIOIINE TIPU pa3paboTke
MPOrPaMMHOTO O0eCTICUeHUs, 1
METO/BI HX TUATHOCTUKA U
UCTIPABIICHUS

25



2. CTpyKTypa ¥ coaep:kaHue 0011e00pa3oBaTeIbHON U CIIUIIIMHBI

2.1 O0beM JUCHMILUIMHBI U BUAbI Y4eOHOH padoThl

Bup yueGHo# paboThl O0neMm B
gacax
O06BeM 00pa3oBaTEIbHON MTPOTPAMMBbI JUCHUILIUHBI 144
1. OcHOBHOE cojiep)kaHue 72
BT. U..
TEOPETUUYECKOE 00yUCHHE 52
7ab0paTOpHBIC 3aHIATHS 8
KOHTPOJIbHBIE pa0OThHI 12
2. [IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COCPIKAHNE 48
BT. 4..
TEOPETUYECKOE O0yUCHUE 30
nabopaTopHBIC 3aHATHUS 18
Koncynpranuum 12
[TpomexyTouHas aTTecTanus - 3k3aMeH B 1 u 2 12

ceMecTpax

26



2.2. TemaTu4ecKHUi MJIAH U COJePKaHue TUCHUILIMHBI «PU3UKa»

dopMupyeMble
H Conep:xkanue yueOHOro MmaTepuaJa, JadopaTopHbie U obuwe n
ANMEHOBANHE NpaKTHYecKHe padoThl, HHAUBUAYAJbHbII IPOEKT O6bem | Mpodeccuonay
pa3esioB U TeM 92COB HbEIe
(ecnu npedycmompenut)
KOMIIETEHII
1011
1 2 3 4
BBenenue. Coaep:xanue yueOHOro marepuaJa: 2 OK 03
®usuka u MeToabl | Ou3rika — (QyHAaMEHTalIbHAs Hayka O MpHpOJe. ECTeCTBEHHO-HAYUYHBIN OK 05
HAaY4YHOI'0 METOJi MO3HaHus, €ro BO3MOXHOCTM MW TIpaHUIbl IIPUMCHUMOCTH.
NMMO3HAHUA OKCIIEpUMEHT W TEOpHUs B NPOLECCE MO3HAHUS NMPUPOABL. MoaenmpoBaHUE
dbu3nYecKuX BJICHUN U MpolieccoB. Poib 3KciepruMeHTa U TEOPUU B MPOLIECCEe
no3HaHusi npuponbl. Dusnueckas BenuuuHa. DU3KMYECKHE  3aKOHBL.
['paHuilbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U Teopuid. [IpuHium
coorBeTrcTBUs. [loHsiTue o Qusnueckoit kaptune wmwupa. llorpemnoctu
U3MEpEeHU (U3MYECKUX BEJIWYUH. JHaueHnue (Qu3uKu Npu 0C8OCHUU
npodheccuil u cneyuanvnocmeii CI10".
Pasznen 1. Mexannka 14(10/-)* OK 01
Tema 1.1 Coaep:kanue yueOHOro MmarepuaJa: 4 OK 02
OcHoBbI Mexanuueckoe  JIBUKEHME W €ro  BuUJbl.  MarepuanabHas  TOYKA. OE 04
KHHEMATHKH OTHOCHTEIBHOCTh MEXaHHYeCKOro aBmkeHus. Cuctema otcuera. [IpuHium, 8K 82
otHocuTenbHOCTH [ammies. CrocoObl ommcanusi ABWXKEHUS. Tpaexkmopus. OK 07
Ilymw. Ilepemewienue. PaBHOMepHOE NpsiMONIMHENHOE ABUXKeHHUE. CKOPOCTbD. K 1.1
MrHoBeHHass U cpelaHsAsl CKOPOCTH. Y cKopeHue. lIpsaMonnHeliHoe TBHKEHUE :
C TOCTOSHHBIM YCKOpEHHEM. [IBI)KEHHUE C TMOCTOSHHBIM YCKOPEHUEM IIK 1.2
cBOOOHOrO maaeHus. Pasnomepnoe Oeusricenue mouku no OKpYICHOCHU, IIK 1.3
yanoeaa ckopocms. llenTpoctpemutenbHoe yckopeHue. Kunemamuka ITIK 4.1

' MpogheccuoHanbLHO opueHMupPoeaHHbIe 3leMeHMbl CoOepXaHusl 8bI0eIeHbl KypcueoM

2 B ckobkax yka3aHO KOJIUYeCmeo Yyacos, 8bl0e/IeHHbIX Ha peanu3ayuto MnpogeccuoHaIbHO OpUeHMUPO8aHHO20 codepxaHusi (meopemuyecKue
3aHamus/nabopamopHbie pabomei)
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adocoromHo meepoozo meJa.

Tema 1.2
OCHOBBI
TUHAMHUKH

Coaep:xanue yueOHOro MarepuaJa:

OcHoBHas 3agada nuHamukd. Cuna. Macca. 3akoHsl MexaHuku HproToHa.
Cunel B npupone. Cuila TSKECTH M CHJIa BCEMHPHOIO TATOTEHHS. 3aKOH
BCEeMHUpHOTO TsAroTeHus. [lepBas kocMuueckass CKOpOCTh. JBH>KEHHE TUIaHET

u Maneix Tea CoJiHeUHOM cucTemsl. Bec.
HesecomocTts. Cunbl ynpyroctu. CHJibl TpeHHSsI.

Tema 1.3
3aKOHBI
COXpaHeHUs B
MEXaHHKe

Copaep:xaHue y4eOHOTro MaTepHaJia:

Nmnynsc Tena. Miynbe cuiibl. 3aKOH COXpAaHEHHsI MMITyJibca. PeakTUBHOE
nerkeHue. Mexanuueckana paboma u mowipocms. Kunemuueckan
anepzua. Ilomenyuanvnas suepzus. 3aKOH COXPAHEHUA MEXAHUYECKOU
anepeuu. PaboTa cUibl TSDKECTH M CUIIBI yIIPYrocTH. KoHCEepBaTUBHBIE CUIIBI.
IIpumeHeHne 3aKOHOB COXpaHEHHUsl. MICIoIb30BaHNE 3aKOHOB MEXAHUKH IS
OOBSICHEHHSI JBMKCHHMSI HEOECHBIX Tel M JUIsl Pa3BUTUS KOCMHYECKUX
MCCIIEIOBAHUM, TPAHULIBI TPUMEHUMOCTH KJIACCHYECKON MEXaHUKHU.

IIK 4.2

Pewenue 3a0au ¢ npogheccuonanvhoit nanpasiennocmoio. Cunvl mpenus.
H3yuenue ocobennocmeit cuivl mpeHus(CKoObICCHUA).

2

Pa3nen 2. MoJaekyasspHas (pu3uKa H TEPMOJIHHAMHKA

20 (4/6)

Tema 2.1
OcHoBBI
MOJIEKYJISIPHO
- KHHEeTHYeCKOoM
TEOpPUM

Coaep:xanue yueOHOro MarepuaJa:

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIAPHO-KMHETUYECKOW Teopuu. Pa3zmepsl u
Macca MOJIEKYJ M aToMoOB. bpoyHOBckoe JBkeHue. Cuawst u IHepaus
MENHCMONEKYAAPHO20 63aumodeticmeus. CTpoeHHE ra3000pa3HbIX, KUJIKHX
u TBepAbIX Ted. MneanbHbiit Ta3. JlaBieHue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKON TEOPUU Ta30B. Temnepamypa u ee usmepetue.
TepMmonunamMuueckass — mIkajla  Temmeparypbl.  AOCONIOTHBIM  HYJIb
temneparypel. Temneparypa 3Be3l. CKOpPOCTHM JBHKEHHUSI MOJEKYT M HX
M3MEpEeHUE. YPABHEHUE COCTOSIHHMS HMACAIbHOro raza. M3ompomecchl M UX
rpaduku. ["a3oBbie 3aKkoHBI. MOJsipHAs Ta30Basi TOCTOSIHHAS

6

JlaGopaTopHble 3aHATHSA:
JlabopaTopnas pabora Nel. M3ydyeHnne ogHOTO M3 U30IPOIECCOB

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK1.1
IIK 1.2
IIK 1.3
IIK 4.1
IIK 4.2
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Tema 2.2
OCHOBBI
TEPMOAHMHAMMUKHU

Coaep:kaHue yueOHOro MaTepuaJia:

BuyTpennsis sHeprusi cuctembl. BHYTpeHHSsI SHEpPrusi HACAIbHOTO rasa.
Pabota u Temora kak (Gopmbl iepesayn IHEpruu. TernaoeMKoCTh. Y AelibHas
TEMJIOEMKOCTh. KOJIMYeCTBO TEIUIOTH. YpaBHEHHE TEIJIOBOro OarnaHca.
[lepBoe Hayaso TepMoOAMHAMMKHU. AuadaTHbIA mpouecc. Bropoe Hauasno
TepMoauHaMuku. Ilpunyun Oeiicmeus mennogoii mawunvl. Tennogwvle
oseucamenu. KII/l mennosoco oeuzamenn. XonoounvHvle MAUIUHDL.
OxpaHa nOpuposl

Tema 2.3
ArperarHbie
COCTOSIHUSA
BelllecTBa U
(daszoBbie
nepexoabl

Copaep:xaHue y4eOHOTro MaTepHaJia:

HNcnmapenne wn xoHOeHcanusa. HacpllmeHHBII map W €ro  CBOWCTBA.
Abconomunaa u omHocumenvHasa 6aaxcHocms 6030yxa. IlpuGopsl s
ONpPEAEIEHUS] BIAXKHOCTH Bo3ayxa. Touka pocel. Kunenue. 3aBUCUMOCTH
TEMIIEPATYpbl KHUIIEHHWS OT JAaBicHUsA. KpHUTHUECKOE COCTOSHME BEILECTBA.
XapaKTepUCTUKA KUIKOTO COCTOSHUS BemecTBa. [IOBEPXHOCTHBIM CIIOU
KUJKOCTH.  ODHEpPrusi  IMOBEPXHOCTHOIO  CJIoA.  BIMKHUN — MOPSIOK.
Ilogepxnocmnoe namsascenue. Cmauueanue. ZHenenus HnHa 2panuye
Hcuokocmu ¢ meepovim menom. Kanmusipaele sBiIeHHS. XapaKTEPUCTHUKA
TBEPJIOTO COCTOAHUS BeulecTBa. Kpucmannuueckue u amopghuvie mena.
VYopyrue cBoicTBa TBepAbIX Ted. 3akoH ['yka. MexaHMuecKue CBOMCTBA
TBepAbix Ten. [lmactuueckas (ocrarounasi) npedopmanusa. Tennosoe
pacwiupenue meepovix men u yncuokocmeu. Korgppuuyuenm nuneiinozo
pacwupenun. Koagppuuyuenm o6vémnozo pacwiupenun. Yuem pacuupenus
6 mexHuke. Ilhaenenue. Yoenvnaa mennoma nnaenenun. Kpucramnmsanus.
Ilpakmuueckoe npumeHnenue ¢ NOGCEOHEBHOU HCUZHU PU3UYECKUX FHAHU
0 C60IiCMEax 2a308, HCUOKOCmell U meepovix meJl

Pewienue 3a0au c npogheccuonanvnoii Hanpasnennocmuio. Illpakmuueckoe
npumeHnenue 8 N0BCEOHEGHOU HCU3HU PU3UYECKUX 3HAHUIL O CBOIICMBAX

2a308, HCUOKOCH el U mEepoblX meJl
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JlaGopaTopHble 3aHATHS:

Jlabopamopnasa paboma Ne2 Onpedenenue eaaxcHocmu 6030yxa 2
KontpoabHasi padora Nel «MonekynsipHas pu3nKa 1 TEPMOIMHAMHUKA) 2
Pa3nen 3. DaekTpoauHaMuKa 46 (8/12) OK 01
Tema 3.1 Coaep:xaHue y4eOHOT0 MaTepuasia: 4 OK 02
DJIEKTPHUYECKOe Inekmpuueckue 3apaovl. DIEMEHTAPHBIM JIIEKTPUUYECKUU 3apsii. 3aAKOH OK 03
noJje coxpanenus 3apaoa. 3axon Kynoma. Dnekrpuueckas —IOCTOSHHAs. OK 04
OnekTpudeckoe Tmose. HampsokeHHOCTh aiekTpudeckoro mojs. [Ipunmmn OK 05
cyneprio3uuuu noseu. Ilpoeoonuku 6 snekmpuueckom none. /lusnekmpuku OK 06
6 Inekmpuueckom none. Ilonapuzayus ournekmpukoe. Pabota cun OK 07
anekTpoctatuueckoro noss. Ilorenuuan. Paznocms nomenuuanos. Ceéaswb IIK 1.3
MeNHcOy HANPAINCEHHOCMBbIO U PAZHOCHMbIO NOMEHUUAI08 ITIEKMPUULECKOZ0 Zﬁ j;
noaa. Inekmpoemxocmsv. Eounuyvr rnekmpoemxocmu. Komnoencamopeol. 11K 4: 3
Coedunenue Konoencamopog ¢ d6amapero. JHEPrusi FNEKTPUUECKOTO TOJIA. K 11.1
Ilpumenenue konoencamopos.
Pewenue 3a0au ¢ npogpeccuonanvroit nanpaenennocmoiro. Konoencamopuot. 2
DHepzus 3apaxceHH020 KOHOeHcamopa.
JlabopaTopHbIe 3aHATHA:
Jlabopamopnasa paooma Ne3. Onpeoenenue 31eKmpuiueckoi emMKocmu 2
KOHOEHCamopoe.
Tema 3.2 Coaep:xxanue yueOHOT0o MaTepuaJa: 10
3aKoHBbI YcnoBus, HE00XO0IUMBIE IS BO3HUKHOBEHUSA )51 MOJIEPIKAHUSA
MOCTOSTHHOIOTOKA | siiekTpruueckoro Toka. Cuila Toka M IJIOTHOCTH TOKa. 3akon Oma 0ns 2

yuacmka uyenu. 3a8UCUMOCHIb INEKMPUYECKOZO0 CONPOMUBICHUS OM
Mamepuana, OJUHBL U NIOUWAOU HONEPEYHO20 CEeYeHUsA HNpPOBOOHUKA.
3asucumocms  IIEKMPUUECKO20 CONPOMUBICHUA NPOGOOHUKOG8  OmM
memnepamypol. Temnepamypnotii  Ko3¢ppuyuenm

conpomugnenus.Ceepxnposooumocmis. Paboma u MOU{HOCM b

nocmoaunnozo moka. Tennosoe deiicmeue moka. 3axkon /Incoyna—/lenua.
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Inekmpoosuixicywiana cuila ucCmouHuka moka. 3axkon Oma 011 noaHou
yenu. Inekmpuueckue uenu. Ilapannenvnoe u nocinedosamenvHoe
coeounenue npoeooHuxos. 33axkonvt Kupxzogpa ona yzna. Coedunenue
UCMOYHUKOG IJICKMPUUECKOU IHEPZUU 8 Damapero.

Pewenue 3a0au c npogheccuonanvnoil HanpPae1eHHOCMbIO

JlaGopaTopHble 3aHATHSA:

Jlabopamopnasa paooma Ned

1. H3mepenue yoeabHo2o conpomueieHus npoeoOHUKA. /
2.0npedenenue mepmuyueckozo KoIghpuuuenma conpomueieHusn meou.
Jlabopamopnasa pavoma Ne5 Hzmepenue 3/]C u enympenmnezo
CONpOmMueIeHUA UCHOYHUKA MOKA.

Jlabopamopnasa paboma Neb H3yuenue 3aK0H08 noC1€008ameibH0O20 U
napannenbHo2o cOeOUHEeHUuNl RPO6OOHUKOS.

Jlabopamopnas paooma Ne7 Hccnedosanue 3agucumocmu MOUWHOCMU
J1aMNbl HAKAIUEAHUA OM HANPAICEHUA HA €€ 3aNCUMAX.

Tema 3.3
JJIeKTPUYeCKUH
TOK B
Pa3IMYHBIX
cpeaax

Coaep:kanue yueOHOro MmarepuaJa:

DNeKTpUYECKU TOK B MeTalllaX, OJJICKTPOJIMTaX, Tra3ax U BaKyyMe.
Inexkmponus. 3akon Inekmpoauza Dapadea. Inekmpoxumuueckuil
Ikeusanenm. Buowvl 2azoevix pa3zpaooe. TepMOIIECKTPOHHAS SMUCCHS.
[lnazma. nekmpuueckuii mok 6 noaynposoonukax. CoOOCTBEHHas W
npuMecHasi npoBoguMoctu. P-n nepexon. Ilpumenenue noaynpoeooHuKos.
Ilonynposoonukoevie npubdoput

KonTpoabHas padora Ne2 «3nekTpuueckoe nosie. 3aKOHbI IOCTOSIHHOTO TOKA. DJIEKTPUUYECKHI
TOK BPa3JUYHbBIX CPEIaX »

Tema 3.4
MarautHoe
noJie

Conep:xxanne yueOHOTro MaTepuaJa:

Bektop MHAYKUIMM MarHUTHOTO mojsi. HanpsskKeHHOCTh MAarHUTHOTO TOJIS.
JlencTBME€ MarHUTHOrO TOJSA HAa NPSMOJMHEWMHBIM NPOBOJHUK C TOKOM.
BzaumopeiictBue TokoB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MarnuTHblii ToTOK. PaboTra mo mnepeMemeHut0 NpOBOJHUKA C TOKOM B
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MarHuTHOM ToJie. JIeficTBre MarHUTHOTO TIOJISl Ha ABWOKYIUicA 3apsn. Cuna
Jopenya. Ilpumenenue cunwt Jlopenya. OnpeneneHue yneabHOro 3apsja.
Maznumnste ceoiicmea eewiecmea. MacHumnaa NPOHUUAEMOCHLD.
ConHeyHasi aKkTUBHOCTh M €€ BIMSHUE Ha 3eMIII0. MarHuTHele Oypu

Pewienue 3a0au c npogheccuonanvnoii nanpasnennocmoito. Maznummnule
ceonicmea seutecmea. Macnummnas nponuyaemocmsy. ConHeuHast
aKTUBHOCTD U €€ BIUsHUE Ha 3eMiii0. MarHuTHeie Oypu

Tema 3.5
DJIEKTPOMATH
UTHasA
UHAYKIUS

Conep:kanune y4e0HOro MaTepuaJa:

HAenenue Inekmpomaznumnoui unoykyuu. llpaBuno Jlenma. 3akoH
AJIEKTPOMArHUTHOM WHAYKIMHU. Buxpeeoe 3nekmpuueckoe none. S]IC
WHAYKIUM B JBWXKYILIUXCS MpOBOAHUKAX. SAenenue camounoykuyuu.
Hnoykmuenocms. Inepeus mMazHUmMHO20 noas moka.

B3anMOCBS3b 2NEKTPHUYECKUX M MAarHUTHBIX MOJIeH. DIEKTPOMArHUTHOE IOJIe.

Pewenue 3adau c¢ npogheccuonanvnoii nanpaenennocmoio. fenenue
camounoykyuu. Hnoykmuenocmep. Inepeus MazZHUMHO20 NOJIA MOKA.

JlaGopaTopHble 3aHATHSA:
Jlabopamopnasa paooma Ne8 HU3yuenue aenenusn 3.1eKmpomMacHumHou
UHOYKUUU

2

KonTpoabnas padora Ne3 «MaruutHoe nose. DJIeKTPOMariuTHAS HHITYKITHS

2

Pasnen 4. KoJsieoanus 1 BOJHBI

12 (4/4)

Tema 4.1
MexaHndyeckue
Ko0Jie0aHus 1
BOJIHbI

Coaep:xanue yueOHOro MarepuaJa:

KonebarenbHoe nBuxkenue. ['apmonmueckue kosebanuss. CBoOOaHBIE
MexaHudeckue koseOanus. IlpeBpaiieHue 3Hepruum npu  KoJsiebaTeIbHOM
nBmkeHud.  CBOOOJHBIE — 3aTyxalollMe  MEXaHUYecKHe  KoJjeOaHus.
Marematnuecknii  MassTHUK. [Ipy:>KMHHBIH  MasTHUK. BbIHYyXIICHHBIE

MeXaHHJecKue koaeOanus. Pe3onanc.

[Tonepeunble ¥ TPOAOJBHBIE BOJIHBI. XapaKTEPUCTUKHU BOJIHBI. 3BYKOBBIE
BOJIHBI. YJIbTPAa3BYK U €0 IPUMEHEHUE

2

Conep:kanune y4e0HOro MaTepuaJa:

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
IIK 1.3
IIK 4.2
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Tema 4.2
DJIeKTPOMATHHU
THBIE
KoJie0aHus U
BOJIHBI

CBoOo/iHbIE BJEKTpOMArHUTHbIE KoyieOaHus. [IpeBpailieHue sSHEpruM B
Kos1e6aTeTrHOM KOHTYPE. dopmyna Tomcona. 3aryxaroniue
3JIEKTPOMArHUTHbBIE KoJieOaHus. I'eneparop HE3aTyXarlux
AJIEKTPOMArHUTHBIX KoJieOaHUM. BBIHYK/IEHHBIE AJIEKTPHUUECKUE KOJIeOaHMUs.
Ilepemennwviit mox. I'enepamop nepemennozo moka. Emxocmnoe u
UHOYKMUBHOE  CONPOMUGIEHUS  NEPEMEHH020  moKa. AKmueHoe
conpomugnenue. 3axkon Oma 013 31eKMPUUECKoil yenu nepemMeHH020
moka. Paboma u mowHocmv nepemenno2o moka. Pezonanc ¢
anekmpuueckoii yenu. Tpancgopmamopwi. Toku evicoxkoii uyacmombol.
Ilonyuenue, nepeoaua u pacnpeoenenue I7IeKMPOIHEPZUU.
DJIEKTPOMArHUTHOE TOJie KaK OCOObIM BHUJ MaTepUU. JIEKTPOMArHUTHbBIC
BoiHBI.  CBOWCTBAa  DJIEKTPOMArHUTHBIX BOJH.  BuOpatop  I'epma.
OTKpbITBI  KONeOaTeNnbHBIM  KOHTYp.  M3oOperenne  pamuo  A.C.
[TonoBeiMm. Ilonsitue o pamuocBsizu. Ilpunyun paouoceasu. Ilpumenenue
INNEKMPOMAZHUNHBIX 60JIH

Pewenue 3a0au c npogheccuonanvnou nanpasnennocmoro. Padoma u
MouiHoCcmy nepemenHo2o0 moka. Pezonanc 6 3Inexmpuueckoii uyenu.
Tpancpopmamopwr. Toxu ewvicoxoii uacmomuwt. Ilonyyenue, nepedaua u
pacnpeoeieHue 31eKmpoIHepIuu.

JlabopaTopHble 3aHATHA:
Jlabopamopnasa paooma Ne9 H3yuenue pabomuvl mpanchopmamopa

2

IIK 4.3
IIK 4.4
IIK 11.3
IIK 11.4

KonTpoannasi padora Ne 4 «KomebaHus 1 BOJHBI

2

Pasznea 5. OnTuka

16 (2/2)

Tema 5.1
IIpupona ceera

Copaep:xkaHue y4e0HOIro MaTepHaJia:

ToueuHblld HICTOUHUK cBeTa. CKopocmb pacnpocmpanenus ceema. 3aKOHbl
ompasicenusa u npenomiaenus ceema. CONTHEYHbIE U JyHHBIE 3aTMEHUS.
[Tpunuun  I'rovirenca. Iloanoe ompascenue. Jlunspl.  IlocTpoenue
n300pakeHust B JinH3ax. @opMyIia TOHKOM JIMH3BI. Y BeJIUYCHHE JTUH3bI. [ 11a3
KakK ONTHYECKas cucteMa. Onmuueckue npuodopwl. Teneckonsl. Cuna ceema.

Oceeuwénnocmos. 3aKOHbL 0CEEUEHHOCHU

2

OK 01
OK 02
OK 04
OK 05
IIK 4.4
IIK 11.2
IIK 11.3
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Pewenue 3a0au c npogpeccuonanvnoii Hanpagiennocmoio. JInuzel. ['na3 kak
onTuyeckas cucrema. Onmuueckue npuoopewl. Teneckonsl. Cuna ceema.
Ocsewénnocmp. 3aKOHbL 0C8EUIEHHOCMU

JlaGopaTopHble 3aHATHSA:
Jlabopamopnasa paooma Nel(. Onpedenenue nokazamens npeiomaeHus
cmekna

Tema 5.2

Coaep:xaHue yueOHOro MmarepuaJa:

Boanosbie
CBOHCTBA CBETAa

Nurepdepennus ceera. KorepeHTHOCTH cBETOBBIX Jiydeil. UuTepdepeHIus B
Tonkux MiaeHkax. Kompia Heiorona. Hcmonb3oBanue wuHTEpepeHIUU B
Hayke U TexHuke. Judpakuus csera. udpakuus Ha 1menu B MapauiedbHbIX
ayyax. JudpakuuonHas pewmetka. llonspuszamuss moONEpeyHbIX BOJIH.
[Tonspuszauus ceera. J[BoiiHOe nydenpenomnenue. [lomapounsl. Jlucnepcus
ceera. Bunpl n3nyuenunii. Bunpl criektpoB. Crnektpbl ucnyckanus. CreKTpbl
norjomeHusd. ChnekrtpanbHblid aHanu3. CHeKTpajabHblE KJIacChl 3BE3J.
VYabTpaduoneroBoe uznyuenue. Hugpaxpacnuoe uznyuenue. PeHTTeHOBCKHE
nyuu. Ix npupona u cBoictsa. llIkana 31eKTpOMarHuTHBIX U3J1y4YCHUN

JlabopaTopHble 3aHATHSA:

Jlabopatopnas pabora Nell OnpenesieHue JUTHHBI CBETOBOM BOJIHEI C
TTOMOIIBIO TU(DPAKITMOHHON PEIICTKH.

JlaGopartopnas padota Nel2 HaGJiroieHue CILUIONTHOTO U JIMTHEHYaTOro
CIIEKTPOB

Konrpoabnasa padora Ne 5§ «Ontukay

Tema 5.3

Coaep:xaHnue yueOHOro MarepuaJa:

CrnenuajnHast
Teopus
OTHOCHUTEJIbHOCTH

JIBmKeHHE CO CKOPOCThIO cBeTa. [locTynaTel TEOpUKM OTHOCUTEIBLHOCTH U
CHEACTBUS U3 HUX. ITHBapUMAaHTHOCTH MOYJISi CKOPOCTH CBETA B BAKyyME.
DHeprus 1nokosi. CBsi3b MacChl U SHEPTUU CBOOOHOM YaCTUIIBI. DIIEMEHTHI
PEISITUBUCTCKON JUHAMHUKHU

IIK 11.6
IIK 11.7

Pa3nea 6. KBantoBasi husuka

12 (2/-)

Tema 6.1
KBaHnToBas onTuKAa

Coaep:xxanue yueOHOro MarepuaJa:

KBanToBas rumnoresa Ilnanka. TemnoBoe wu3znydenue. KopryckynspHo-

4

OK 01
OK 02
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BOJIHOBOU Ayanu3M. @oToHbl. [ mnore3a ne bpoisis o BOJHOBBIX CBOMCTBAX OK 04
yactuil. COOTHOIIICHHE HeompeaelieHHocTel [ eizenOepra. JlaBiaeHue cpera. OK 05
Xumunyeckoe aeiictBue ceera. Ombitel I1.H. JlebeneBa u H.M. BaBusoga. OK 07
Domorgppexm. Ypaenenue Iitnmmeitna ona pomoirgppexma. Buewinuii IIK 1.3
domornexkmpuueckuit Ipghexm. Buympennuii pomorgppexm. Tunwi gﬁ Z;
domornemenmos. Ilpumenenue pomorgpghexma. IIK 4.4
Tema 6.2 Conepxxanue yueOHOro MarepuaJja: 6 IIK 11.3
q;?;ﬁﬁ?) ;‘(}szga“ PasBuTHe B3IIS70B HA CTPOEHHE BElecTBA. MOJETHM CTPOEHHS aTOMHOTO Zg ﬁ‘;
a/1pa. 3aKOHOMEPHOCTU B aTOMHBIX CIIEKTpax BOJOpOJa. SaepHas MOIENb
atoma. OmbiTel J. Pesepdopaa. Momens atoma Bomopoma mo H. bopy.
KBanroBsie nocrynatel bopa. Jlazepwpl. PannoakTuBHOCTb.  3aKOH
paanoakTUBHOTO pacnaga. PaauoaktuBHbie mnpeBpamieHusi. CrocoObl
HAOJIFOICHHSI W PETHCTPAIlMU 3apsDKCHHBIX dacTull. Dddexr BaBmmoBa —
YepenkoBa. CTpoeHue atoMHoOro snpa. Jedext macchl, sHeprusi CBsSI3u U
YCTOMYHUBOCTh aTOMHBIX sAEp. AnepHble peakuuu. SnepHas >HEPreTHKA.
DHepreTUYeCcKui BBIXOJ SAIEPHBIX peaKku. HckyccrBeHHas
panuoakTUBHOCTh. Jlenenue Tsokensix saep. LlemHas saepHas peakuus.
VYrpasisiemas nenHas peakuus. SnepHeiii peakrop. TepmosaepHslid CUHTES.
Oueprus 3Be3i. [lomydeHue paarOaKTUBHBIX HU30TOMOB W UX MPUMEHEHHE.
buonornueckoe AeiCTBHE paJWOAKTUBHBIX H3IYyUYCHHUI. OJeMEHTapHbIE
YaCTHUIIBI.
Konrpoannas padora Ne 6 «KBanroBas ¢pu3nka 2
Pazgen 7. Ctpoenue BeesrenHon 6
Tema 7.1 Coaep:kanue ya4eOHOro MaTepuaJa: 2 OK 01
Crpoenue CostHeuHast cucteMa. [lTaHeTsl, ©X BUAUMOE ABUKEHHE. Mallble Tena OK 02
Conue4noi conueunoi cucremsl. Cucrema 3emns—IJlyna. Connne. Connednas OK 03
CUCTEMBI akTUBHOCTL. McTounnk sueprun CoytHIa 1 3BE3]T OK 04
Tema 7.2 Coaep:xxanue yueOHOro MarepuaJa: 2 OK 05
DBOJTIOLHS 3BE3/1bl, X OCHOBHBIE XapaKTEpUCTUKU. COBpEMEHHBIE MPEICTABICHUS O OK 06

Bcenennou

MIPOUCXOKACHUHU U 3BOIIOIMH COJTHIIA U 3BE3]1. DTaIbl )KU3HH 3BE3].
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Muneunsiii ITyTe — nama I'anaktuka. Tunel ranaktuk. PaguoraiakTuky u OK 07
kBazapbl. Becenennas. Pacmiupennie Beenennoii. 3akon Xa66ma. Teopust K 1.3
boapmoro B3peiBa. MacmrabOHas cTpykTypa Beenennoi. MerararakTuka :
JlaGopaTopHbie padoThI: K 4.1
JIa6opatopHas padora Nel3. M3yueHnue KapTsl 3B€31HOrO HeOa 2 11K 4.2
1K 4.3 .
MK 11.7
KoHcyabTanuu 12
IIpoMexyTOUHAasi aTTECTAMSA: YK3aMEH 12
Bcero: 144

Lo xaosicooul meme onucvieaemcs cooepaicanue yuedHoeco mamepuana (8 OUOAKMUUECKUX eOUHUYAX), HAUMEHOBAHUSL HeODXO0OUMbLX

1abOpamopHbIX, RpAKmMuyecKux u uHvlx sauamui. Odvem 4acos onpeoeniemcs no Kaxcoot no3uyuu cmoaoya 3.
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3. YcioBus peanu3annu NporpaMmmbl 0011e00pa3oBaTeIbHON JUCHUILTHHBI

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecnneuenno. Peanusanusi nporpaMMbl TUCHUILUIMHBI TPedyeT HAJTUYUSA
y4eOHOro KabuHera pU3NKHU.

O6opynoBaHue yueOHOTO KaOMHeTa:

[{udposas madbopatopust o PU3MKeE I YIUTENS;

[udpopas madbopaTopus o GPuU3MKe sl YUSHUKA;

Bechl TexHruueckue ¢ pa3HOBECaMU;

Kommnekt 1ist 1abopaToOpHOTO NPAKTUKYMa IO ONTHKE;

Kommekt 11t 1abopaToOpHOTrO NPAaKTUKyMa IO MEXAHUKE;

Kommnekr myis 1abopaTOpHOTO MpaKTHKyMa IO MOJICKYJSIpHOW (Qu3uke u
TEPMOJMHAMUKY,

7. Kommiexkt s y1abopaTOpHOro MpakTUKyMa IO  3JIEKTpUUECTBY  (C
reHepaTopoM);

8.  KomrutekT ans u3yuyeHus: BO30OHOBISEMBIX UCTOYHUKOB SHEPTUU (COTHEUHOM,
BETPOBOM dHEPIHUH, OMO-, MEXaHUYECKON U TEPMOAIEKTPUUECKOMIHEPTETUKH );

9.  Amnepmertp n1abopaTOpHBIii;

10. BombpT™meTp 1abopaTopHBIii;

11. Komopumerp ¢ HaOOPOM KaTOPUMETPUIECKUX TET;

12. Tepmometp 1aboOpaTOPHBIA;

13. KoMmmiekT 1jsi u3y4dyeHHs OCHOB MEXAHHKH, MHEBMATHUKA U BO300HOBIISIEMBIX
HMCTOYHUKOB DHEPIUH;

14. bBapomertp-anepous;

15. biok nutaHus peryaupyemblii;

16. Beb6-xamepa Ha MOJABUKHOM IITATUBE;

17. Buneoxamepa asist pabOThI C ONTHYECKUMU MPUOOPAMH;

18. T'enepaTtop 3BYKOBOW;

19. T'urpomerp (CUXpPOMETP);

20. I'py3 HaOOpHBIii;

21. JluHamoMeTp AEMOHCTPAIIMOHHBIN;

22. KOMIIIEKT NOCy bl JEMOHCTPALIMOHHOM C MPUHAJIEKHOCTIMU;

23. MaHOMeETp XKUAKOCTHOMN TEMOHCTPAIIMOHHBIN;

24. Metp AEMOHCTPAIMOHHBIN;

25. MHuUKpOCKOI AEMOHCTPAMOHHBIH;

26. Hacoc BakyymHbIii KoMOBCKOTO;
27. CTOnUK MOABEMHBIN;

28. lllTaTuB NeMOHCTPAIMOHHBINA (DPU3UUECKUI;

29. DneKTpOIUINTKa;

30. HaGop 1eMOHCTpaIIMOHHBIN 10 MEXaHUYECKUM SIBJICHUSIM;

31. HaGop 1eMOHCTpaIMOHHBIN 110 JUHAMHUKE BPAlIaTeILHOTO JIBH)KCHUS,

VRSN
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32.
33.
34.
35.
36.
37.
38.
39.
40.
4].
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Habop neMoHCTpalnOHHBIN 110 MEXaHHYECKUM KOJICOAHUSIM;
Habop 1eMOHCTpallMOHHBIN BOJHOBBIX SIBICHUH;

Benepko Apxumena;

Mastauk MakcBenna;

Hab6op Ten paBHOTrO 00BEMA;

Hab6op Ten paBHOI Macchr;

[TpuGop 115t AeMoHCTpaIuu aTMOC()EPHOTO JTaBJICHUS;
[Ipu3ma, HAaKIIOHSIOIIASICA C OTBECOM;

Pbluar neMOHCTpanOHHBIN;

Cocynpl coobiaromuecs;

CrakaH OTJIMBHOM 1€MOHCTPAI[MOHHBIN;

Tpy6Oxa HeroTOHa;

[Tap ITackans;

Habop neMOHCTpaliMOHHBIN 10 MOJEKYISIPHON (PM3UKE U TETUIOBBIM SBJICHUSIM;
Habop neMoHCTpallMOHHBIH 110 Ta30BbIM 3aKOHAM;

Habop xanuiisipos;

TpyOka i1 1eMOHCTpalMi KOHBEKIIUU B KUJIKOCTH;
nirHAPBI CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konpLOM;

BBICOKOBOJIBTHBIN UCTOYHHUK;

['eneparop Ban-ne-I'paada;

Ho3umerp;

KamMepTOHBI Ha pE30HAHCHBIX SIIIUKAX;

KommiekT mnpuboOpoB M MNPUHAMIEIKHOCTEH [JIsi JEMOHCTpPAllMU CBOICTB

SJICKTPOMArHuTHBIX BOJIH,

56. Kommuiekt mnpuOOpoB i W3Y4YEHUs  MNPUHIUIIOB  pajvolipueMa |
paguonepeaauu;

57. KommiekT mpoBOJAOB;

58. Maruur ayrooOpa3HbIii;

59. Marsut nojocCOBOM AEMOHCTPALMOHHBIMN;

60. MamuHa snekTpodopHas;

61. MasTHUK 31EKTPOCTATUYECKUN;

62. Habop no n3y4eHuro MarHuTHOrO MOJsl 3eMIIN;

63. Habop 1eMOHCTPAaIIMOHHBIN IO MATHUTHOMY ITOJTFO KOJIBIIEBBIX TOKOB;
64. HabGop 1eMOHCTpaIlMOHHBIN O MOJIYITPOBOIHUKAM;

65. HabGop neMoHCTpaIMOHHBIN IO TOCTOSIHHOMY TOKY;

66. HaGop JeMOHCTpAaUMOHHBIM IO 3JEKTPUYECKOMY TOKY B
BAKyyME;

67. Habop 1eMOHCTpaIIMOHHBIN 110 IEKTPOUHAMUKE;

68. Habop nns AeMOHCTpaluy MarHUTHBIX MOJIEH;

69. Halop nns neMoHCTpaluu SAEKTPUUECKUX TOJICH;

70. TpaunchopmaTop y4ueOHBI;

71. Ilamouka CTEKJISIHHAS,
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72. Tlanouxa >00HUTOBAS;

73. Ilpubop Jlenua;

74. CTpeliku MarHUTHBIE HA IITATUBAX;

75. CynraH 31€eKTpOCTaTUYECKHIA;

76. LlTaTUBBI U30IUPYIOLIHE;

77. DAEKTPOMArHUT pa30OPHBIA,

78. Habop neMOHCTpallMOHHBIN IO TEOMETPUUYECKOM OITHUKE;
79. Habop 1eMOHCTpaIlMOHHBIN 110 BOJTHOBOM OINTHKE;

80. CnexTpocKom ABYyXTpYOHBIN;

81. Habop criekTpanbHbIX TPYOOK C HCTOYHUKOM MTUTAHUS;
82. VYcranoBka ais uzydeHus hporodpdexra;

83. Habop neMoHCTpalMOHHbIN MO nocTosHHOU [Tnanka;

84. KomruiekT  HariasgHbBIX  MOCOOMM  JUIi  MOCTOSIHHOTO
UCIIOJIb30BaHUS;

85. KowmmuiekT noptpetoB g opopMIIeHUs KaOUHETA;

86. KOMIUIEKT 1eMOHCTPAIMOHHBIX YUYCOHBIX TAOIHII.

[Ipyn Hamuuuu HEOOXOAMMOTO OOOpPYAOBAHUS 3aHATHS TO (PU3MKE B HEKOTOPHIX
CllydasX MOTYT TPOBOJHUTHCS B HMMEIOMUXCS B 00pa3oBaTeNbHON OpraHu3aluu
MaCTEPCKHUX WU JTA0OpaTOPHSIX.

3.2. UnopmanuoHHoe obecriedeHue 00y4eHus

1. Jns peanmusamuu TporpaMmbl  OMONMMOTEYHBIM (QOHI 00pa3oBaTEIbHON
OpraHu3allid JOJDKEH WMETh IeYaTHBIE W/WIM DJICKTPOHHBIE 00pa3oBaTelbHBIE U
nHOOPMAITMOHHBIE  PECYpPChl,  PEKOMEHJOBAHHBIC I  HWCIOJIb30BAaHUS B
o0Opa3oBaTeILHOM TIPOIECCe, HE CTapIIe MATH JIET C MOMEHTA U3aHU.

2. PekoMmeHiyemMble TIeUaTHbIE U3JaHUs MO0 peain3aluu o0Ieo0pa3oBaTeIbHOM
JTUCIUIUTMHBL TPEACTABICHB B METOJUYECKHX PEKOMEHIAIMAX TI0 OpraHu3aluu
oOy4eHus.

Ilepeyenr  pexkoMeHAyeMbIX  y4eOHbIX  u3aaHuil, HHTepHeT-pecypcos,
JAOIOJTHUTEJIbHOM JIUTEPATYPHI

Jnst cryieHToB

1. Imutpuena, B. @. ®usuka 1 npodeccuil 1 cienuaibHOCTEH TEXHUYECKOTO
npoduist: yaeOHHK A1 00pa30BaTEIbHBIX YUPESKICHUN cpe. Tpod. oOpa3oBaHusl. -
M., 2014.-448c.

2. Amutpuena, B. ®. ®uszuka 115 npodeccuii U crienuanbHOCTEN TEXHUYECKOTO
npoduist. COOpHUK 3a7a4: yueb. mocodue AJist 00pa3oBaTeIbHBIX YUPESKICHUN CPel.
npod. oopazoanus. — M.,2014. — 336c¢.
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3. Amutpuena, B. @., Bacuibes, JI. M. ®usuka nns npodeccuii u ciennanabHOCTEN
TexHU4IecKoro npodusiss. KoHTponbHbIE MaTepualbl: yueo. mocoOust sl yUpeKICHHUMA
cpen. nmpod. oopazosanms / B. ®@. Jimutpuena, JI. M. BacunseB. — M., 2014. — 112c.

4. Imutpuena, B. @. Ouszuka 115 npodeccuii U crienuanibHOCTEN TEXHUYECKOTO
npoduiid. JIJabopaTopHBI NpaKTUKYM: yueO. HOCOOUs I yUpexACHUI cpell. npod.
oOpazoBanus / B. @. JImutpuena, A. B. Kopxyes, O. B. Myprazuna. — M., 2015.-
160c.

5. TapacoB O.M. JlaGopatopHbie paboThI 110 (PHU3UKE C BOMPOCAMH U 3aJJaHUSIMU:
yueOHoe nocobue. M. ®DOPYM: UHOPA-M, 2021. - 96 c.

Boponinos-Benssimunor b.A., Ctpayt E.K. ActpoHomusi, yuebuuk/ b.A. BopoH1ios-
Benpsmunos, E.K. Ctpayt. - U3natensctBo «Ipoda» 2019 r.

6. ®wusuka. 10 xmacc. ba3oBbiii U yriyOn€HHBIA ypOBHH. DJeKTpoHHas (opma
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MHTEPHET-PECYPCHI

1. www.fcior.edu.ru (OenepanbHblil HEHTP UHOPMAILTMOHHO-
00pa3oBaTeIbHBIX PECYPCOB).

2. www.dic.academic.ru (AkageMuk. CioBapy U SHIUKIONEINH).

3. www.booksgid.com (Books Gid. DnextpoHHas 0u0InoTeKa).

-+ www.globalteka.ru (I'mo6anteka. ['moGanpHast OubIMOTEKA HAYUHBIX
pecypcoR).

5. www.window.edu.ru (Enunoe okHoO 1ocTyma k o0pa3oBaTeIbHBIM
pecypcam).

6. www.st-books.ru (JIyumas yaeOnas nuteparypa).

7. www.school.edu.ru (Poccuiickuii 06pa3oBaTeIbHBIN MTOPTAIL.
JlocTymTHOCTB, Ka4ecTBO, 3 (PEKTUBHOCTS ).

8. www.ru/book (DnexkTpoHHas OMOINOTEUHAS CUCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pa3oBarensHbie pecypcebl HTEpHETa —
duzuka).

10. www.school-collection.edu.ru (Equnas komekus nudpoBbix
00pa3oBaTeIbHBIX PECYPCOB).

11. www.fiz.1september.ru (yueOHO-MeTOMUECKas TazeTa « DU3uKa).

4. KOHTPOJIb M OLIEHKA Pe3YJIbTATOB OCBOEHMSI TUCIUIIIUHBI
KoHTposib M oOHEHKA pacKphIBAIOTCA 4epe3

YCBOCHHBIEC

3HaHUsA H

npuoOpeTeHHble OOYYAIONIMMHUCS YMEHHUS, HalpaBliIeHHble Ha (HOPMUPOBAHKE

o0mux " NpodecCHOHANBHBIX KOMIICTCHITHI.

COOTHECCHEI C ITPCAMCTHBIMUA PC3YyJIbTaTaMU.

KommereHmmn 10KHBI

OBITH

Koa n HaumMeHOBaHHe Pa3gen/Tema Tun omeHoYHbIX
popmupyembix MEpPONPUATHI
KOMIIeTEHIIU I

OK 01. Bei6upatsb criocoObt
perieHus 3a1a4
podeCCHOHATILHON
TEeSITENHbHOCTU
MPUMEHHUTEIHHO K PA3IMIHBIM
KOHTEKCTaM

Paznen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2.,
33.,34,35.

Paznen 4. Temrer 4.1., 4.2.
Paznen 5. Temnr 5.1., 5.2., 5.3.
Pa3nen 6. Temr1 6.1., 6.2.
Paznen 7. Temnr 7.1., 7.2.

OK 02. Mcnions30Bath
COBPEMEHHBIE CPE/ICTBA
MOVCKA, aHAIHM3a U
UHTEPIIPETAINN
uHdopmaIuu, u

Paznen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temur 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2.,
3.3.,3.4.,3.5.

Paznen 4. Teme1 4.1., 4.2.

- YCTHBIN ONpOC;

- (poHTATBHBII
OTIpOC;

- OlIeHKa
KOHTPOJILHBIX PaboT;
- HaldroAeHue 3a
XOJIOM BBITIOJTHEHUS
nabopaTopHBIX PaboT;
- OIlIEHKa
BBITIOJTHCHHSI
nabopaTopHBIX PaboT;
- OlIeHKa
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uH(pOpMAITMOHHBIC
TEXHOJIOTHH JIJIS

Paznen 5. Temrr 5.1., 5.2., 5.3.
Paznen 6. Temsl 6.1., 6.2.
Pasnen 7. Temsr 7.1., 7.2.

BBITIOJTHCHUS 3274
npodeccuoHaTbHON

JEATEILHOCTH

OK 03. IInanupoBath 1 Pazpgen 1. Temsr 1.1., 1.2, 1.3
pean30BbIBATh Paznen 2. Temsr 2.1.,2.2., 2.3.
coOCTBEHHOE Paznen 3. Temsr 3.1., 3.2., 3.3.

npodeccuoHarTbHOE U
JMYHOCTHOE Pa3BUTHE,
IpeINPUHIMATEIbCKYIO
JESTEIbHOCTD B
npohecCHOHATBLHOM
cdepe, UCTIOTB30BaTh
3HaHMS MO0 (PUHAHCOBOU
I'PaMOTHOCTH B Pa3IMIHBIX
KUZHECHHBIX

CUTYAIIHSIX

34.,3.5.
Paznen 7. Temnr 7.1., 7.2.

OK 04. 3ddexTuBHO
B3aMMOJICHCTBOBATH U
paboTaThB KOJJICKTHBE U
KOMaH/Ie

Paspnen 1. Temrr 1.1., 1.2, 1.3
Paznen 2. Temnr 2.1., 2.2., 2.3.
Paznen 3. Temsnr 3.1., 3.2.,
33.34.,3.5.

Paznen 4. Temr1 4.1., 4.2.
Paznen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temsl 6.1., 6.2.
Paznen 7. Temsr 7.1., 7.2.

OK 05. OcyuiecTBaATh
YCTHYIO U TIHCBMECHHYO
KOMMYHHUKAIIHIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickon denepanuu ¢
Y4eTOM OCOOCHHOCTEHN
COITMAIBHOTO U
KyJIBTYPHOTO KOHTEKCTA

Paznmen 1. Temer 1.1., 1.2, 1.3
Paznen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2.,
33.34.,3.5.

Pasnen 4. Temr1 4.1., 4.2.
Paznen 5. Temn1 5.1., 5.2., 5.3.
Paznen 6. Temsl 6.1., 6.2.
Paznen 7. Temnr 7.1., 7.2.

OK 06. IIposiBasiTh
IPaKIaHCKO-
MaTPUOTUYECKYIO MO3ULIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE MMOBEACHHUE Ha
OCHOBE TPaJUIIMOHHBIX
00IIIeUeIIOBEUCCKIX
LICHHOCTEH, B TOM YHCJIC C
Y4ETOM TapMOHM3ALIUU

Pazmen 1. Temer 1.1., 1.2, 1.3
Paznen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3., Tems1 3.1., 3.2.,
3.3.,34.,3.5.

Paznen 4., Temn1 4.1., 4.2.
Paznen 7. Temnr 7.1., 7.2.

MPAKTUYECKUX padOT
(petienus
KauyeCTBCHHBIX,
pacUeTHBIX,
npodecCHOHATEHO
OpPUEHTHUPOBAHHBIX
3a7a49);

- OIIEHKa TECTOBBIX
3aJJaHUM;

- HaOIIOJIeHUE 32
XOJIOM BBITIOJTHEHUS
WHIWBUTY THHBIX
MIPOCKTOB M OIEHKA
BBITTOJTHCHHBIX
MIPOCKTOB;

- JK3aMeEH
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MEKHALMOHAJIBHBIX U
MEKPETUTHO3HBIX
OTHOLLIEHUH, IPUMEHSATH
CTaHJAPTHI
AHTUKOPPYILHUOHHOIO
IIOBEICHUS

OK 07. ConelicTBoBaThH
COXPaHEHUIO OKPYKaIOIIEH
cpenbl,
pecypcocOepeKeHuIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUH KIUMarta,
MPUHITUITBL OEPEXKIUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO AEHCTBOBATh
B UpPE3BbIYANHBIX
CUTYyalUsax

Pazmen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temur 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2.,
33.,34.,35.

Paznen 4. Temr1 4.1., 4.2.
Pa3zgen 6. Temn1 6.1., 6.2.
Paznen 7. Temsr 7.1., 7.2.

IIK 1.1 ®opmupoBath
AITOPUTMBI Pa3pabOTKH
MPOrpaMMHBIX MOJAYJIEH B
COOTBETCTBHH C
TEXHUYECKUM 3a/IaHHEM.

Paznen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2.,
33.,34,35.

Paznen 4. Temer 4.1., 4.2.
Paznen 5. Temnr 5.1., 5.2., 5.3.

Paznen 6. Temnl 6.1., 6.2.
Paznen 7. Temnr 7.1., 7.2.

[IK 4.1. OcyuiecTBasiTh
WHCTAJIISALINIO, HACTPONKY
1 00CTy>KUBaHUE
MIPOTPaAaMMHOTO
obecrieueHus
KOMITBIOTEPHBIX CHCTEM.

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

Paznen 4., Temn1 4.1., 4.2.
Paznen 7. Temnr 7.1., 7.2.

[IK 11.6. 3ammmars
uHdopmaiuio B 0aze
JaHHBIX C UCTIOJb30BaHUEM
TEXHOJIOTUH 3aIIUThI
uH(pOpMaLUH.

Paznen 1. Temsr 1.1.,1.2,1.3
Paznen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2.,
33.,34,35.

Paznen 4. Temer 4.1., 4.2.
Paznen 6. Temrur 6.1., 6.2.
Paznen 7. Temsr 7.1., 7.2.
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