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PACCMOTPEHO COI''TACOBAHO

Ha 3acenanun [[K o0meoOpa3oBaTebHbBIX, 3am. gupekropa o YMP
€CTECTBEHHOHAYYHBIX

Y TYMaHUTAPHBIX JUCLMILIUH

[Tporpamma yue6HOU nuctuminasl OO/1.09 ®Ousmka pazpaboTaHa B COOTBETCTBHH C MPUKA30M
MunucrepctBa o6pasoBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 roga Ne 413 «O6
YTBEPXKICHUH (eIepaTIbHOTO TOCYJapCTBEHHOTO 00Pa30BaTEIbHOIO CTaHAapTa CPETHETO OOIIEro
oOpa3oBaHus(C M3MEHEHUSIMH U JOIMOJIHEHUSMH) M 3aperMCTPUPOBAHHBIM MUHHUCTEPCTBOM
toctuuun Poccuiickoit ®enepanuu 7 utoHs 2012 rona (Perucrpaumonusiii Ne 24480), B
COOTBETCTBUU ¢ TpeboBaHusIMU DeepalibHOTO TOCYJapCTBEHHOTO 00Pa30BaTeIbHOrO CTaHAapTa
cpenHero mpodeccnoHaLHOTO 00pa3oBaHMs 1O CIEMUATBHOCTH IO crenuanbHocTH 19.02.12
TexHonOrUsT MPOIYKTOB MHUTAHUS XUBOTHOTO TMPOMCXOXKIEHUS, YTBEP)KICHHBIM MPHUKA30M
MunucrepctBa mnpocBemnieHuss PO ot 18 mas 2022 1. Ne 343 u 3aperucTpupoBaHHOTO
MunucrepctBoMm toctuninu Poccuiickoit ®eneparuu 21 urons 2022 r. (Perucrpammonnsiii No
68942), Ha OCHOBaHMHM MNPHUMEPHOW MNPOrpaMMOil Yy4eOHOH IUCHUIUTUHBI «Du3HuKa» Ui
npodeccuoHanbHBIX 00pa3oBaTeNbHBIX OpraHu3alui, peKoMeHJoBaHHOW {denepalbHBIM
TOCYJApCTBEHHBIM  OIO/DKETHBIM ~ OOpa30BAaTEIbHBIM  YUPESKICHHUEM  JIOTIOJHUTEILHOTO
npodeccuoHansHOro obpazoBanus «HCTUTYT pa3BUTHS TPOdecCHOHATBHOTO O00pa30oBaHUD)
(ITpotokon Ne 14 ot «30» HOs10ps 2022 1).

Opranu3zanusi-pa3padoTUUK:
['ocynapcTBeHHOe Or0KeTHOE TTPOo(hecCHOHATBFHOE 00pa3oBaTeIbHOE yUpexaeHne MoCKOBCKOM
obnactu «CeprueBo-Ilocanckuii Koemx»
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1. O0mass  xapakTepucTMKa  NpUMEpPHOl  paloyeil  MporpamMmsl
001eo0pa3oBaTeJIbHOM JUCUUILIMHBI «DU3HKA»

1.1. MecTo AUCHUILIMHBI B CTPYKTYpe o0pa3oBaTteibHOil nporpammsl CIIO:
Oob1eoOpazoBatenpHas AucuuIminHa «Pu3nka» sBIAETCS 00A3aTEIbHON YacThIO
00111e00pa30BaTeNbHOIO KA 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO mo cnemuanbHocTH 19.02.12 TexHONMOrHA MPOIYKTOB NUTAHUS

JKUBOTHOI'O ITPOUCXOKICHUA
1.2. He.]'ll/l ! IVIAHUPYEMBIE PE3YJIbTAaThI 0CBOCHUA NUCHUIIJIUHBI:

1.2.1. Heau 1UCHUNIMHBI:

Conepxanue mporpaMMbl 0011e00pa3oBarenbHON  qucHuIUInHbl  duszuka
HaIpaBJICHO Ha JOCTIKEHUE CIACAYIOIIMNX Hee:

¢ (opmupoBaHHE y 00yUYaIOIMNXCS YBEPEHHOCTH B IIECHHOCTH O0Opa30BaHUs,
3HAYMMOCTH (U3UYECKUX 3HAHWA JI1 COBPEMEHHOTO KBATH(PHUITUPOBAHHOTO
CHEIUAIKCTA MPU OCYIIECTBICHUH €T0 MPo(dheCCHOHATBHOM IeATeIbHOCTH,

¢ (hopmupoBaHHE €CTECTBEHHO — HAYUYHON TPaMOTHOCTH;

e OBJajJcHHE  crenuduuecko  cucTeMor — (UBMYECKUX  TOHSTHM,
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

® OCBOCHHE OCHOBHBIX (DH3NYECKUX TCOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJAJCHHE OCHOBHBIMM METOJAaMU HAYYHOTO TIO3HAHUS TPHUPOIBI,
WCIIOJB3YEeMBbIMH B (H3uKe (HAONIOJeHUEe, ONMUCAaHHE, M3MEPEHHE, BBIJIBHKCHUC
TUIO0TE3, MPOBEACHUE IKCIIEPUMEHTA);

® OBJIaJICHUE YMEHUAMH 00paldaThiBaTh JAHHBIC DKCIIEPUMEHTA, OOBIACHIThH
MOJTYYCHHBIC PE3YyJIbTAaThl, yCTaHABIMBATh 3aBUCHUMOCTH MEXIY (PH3NIECKUMH
BEJTMYMHAMU B HAOJIFOTAEMOM SIBJICHHH, JIEIaTh BBIBOIBI;

e (opmupoBaHue yMeHHs pemiaTh (U3MYECKUE 33Jaddl pa3HBbIX ypOBHEU
CIIOKHOCTH;

® pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, UHTEIUICKTYIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce MPUOOPETEHHS 3HAHUN C MCIIOJIH30BAHUEM Pa3TUYHBIX
WCTOYHUKOB HWH(OpPMAIMM U COBPEMEHHBIX WH(OOPMAIIMOHHBIX TEXHOJOTHUIA;
yMeHHUH (popMyIHpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3HUIIMIO TIO OTHOIIEHUIO
K (pr3ndeckoit mHGOpMaIIHH, TTOTyIaeMOM U3 Pa3HBIX UCTOUYHUKOB;

® BOCIUTAHHUE YYBCTBA TOPJOCTH 332 POCCUUCKYIO (PU3HUECKYIO HAYKY.

OcBoenne xkypca OJ] «Duszuka» npeanonaracT pemeHnue CiIeayomuX 3a1a4:

e mpuoOpeTeHue 3HaHUN O (QyHTAMEHTAIBHBIX (PU3NUECKUX 3aKOHaX,
JeKAIUX B OCHOBE COBPEMEHHOW (U3MUECKOW KapTHHBI MHUpPA, TPHUHIUIIOB
JEUCTBUSI TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOIECCOB, O Hanboee
BaKHBIX OTKPBITUSX B 007acTH (DU3UKU, OKA3aBIIUX OMPEEIAIONIee BIUSHUE Ha
pa3BUTHE TEXHUKHU U TEXHOJIOTUU;

e TMOHUMaHWEe (QU3UYECKOW CYITHOCTH SBJICHUH, MPOSBISIONMIUXCSA B paMKaX
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MPOU3BOJICTBEHHOM JIEATEIHbHOCTH;

® OCBOCHHE CIOCOOOB HCIOJIb30BaHUA (PU3UUECKUX 3HAHUU IS PEIICHUS
IPAKTHUECKUX W MPOQECCHOHANBHBIX 337au, OOBSCHEHUS SBICHUN MPHUPOJBI,
MPOM3BOJACTBEHHBIX M TEXHOJOTUYECKUX TMPOIECCOB, MPHUHIIUIOB JCHCTBUS
TEXHUUYECKUX TPUOOPOB U YCTPOHCTB, oOecredeHns 0€30MacHOCTH MPOU3BOICTBA U
OXpaHbl IPUPO/IBI;

e (opmupoBaHue yMeHUH pemiaTh  y4eOHO-TIPaKTUYECKHUE  3aJaud
bu3nYecKoro cojep:kanus ¢ yau€ToM mpodeccruoHanbHOM HanpaBIeHHOCTH;

e [IpuOOpETEHUE ONBITA O3HAHUS U CAMOIIO3HAHUS; YMEHHI CTaBUTh 3aJa4H
U pemaTh Ipo0JaeMbl ¢ y4€ToM podheCCUOHAIBHONW HAMPABICHHOCTH;

e (opmupoBaHME YMEHHMN HCKaTh, aHAJIM3UPOBaTh U 00pabaThHIBAThH
busnueckyro nHGOpMALIHIO C YU4ETOM NMpodecCHOHANBHONU HAMTPaBICHHOCTH;

® [IOJFOTOBKAa OOYYalOIIMXCA K YCIEIIHOMY OCBOCHHMIO IUCLMILIUH U
MonyJield NpopecCHOHANBHOIO IMKIAa: (OPMUPOBAHME y HUX YMEHHMHA U OIbITa
JESITeTPHOCTH, XapaKTePHBIX Uil Tpodeccuid / MOMMKHOCTEHW CIyKalluX WA
CHEUAIbHOCTEH, TOJy4aeMblXx B  Npo(ecCHOHANBHBIX  00pa30BaTEIbHBIX
OpTraHU3aINSIX;

® [OArOoTOBKa K (OpMHUPOBaHMIO OOLIMX KOMIIETEHUUH Oyaylero
CHELMAUCTa: CaMOOOpa30BaHUs, KOMMYHHUKALUU, IPOSIBICHUS TPa)kIaHCKO-
NaTPUOTUYECKOW O3ULUU, COTPYAHUUECTBA, IPUHATHUS PELICHUN B CTAaHIaPTHOU U
HECTaHJIAPTHOM  CUTyalUsX, [POCKTUPOBAHUS, NPOBEACHUS  (PUINUYECKUX
u3MepeHuil, SPQPeKTUBHOrO U  0€30IacHOro0  MCHOJb30BaHUS  Pa3IUUHBIX
TEXHUYECKUX YCTPOWCTB, COOJIOJAEHHUS NpPaBHJI OXpaHbl Tpyla NpuU padoTe C
buzndeckuMu prudopamMu U 000PyT0BAHUEM.

OcoOeHHOCTh (POPMUPOBAHUSI COBOKYITHOCTH 3aJay U3y4yeHUs (PU3UKU JJIs
CUCTEMBI ~ CpeAHero npo(eccHOHaTbHOTO  OOpa30BaHMs  3aKJIIOYaeTcs B
HEOOXOJMMOCTH pealu3aiuu MNpo(ecCuoHaIbHON HANMPaBIEHHOCTH pPEIIaeMbIX
3a/1a4, yu€ta ocooeHHOCTEN cpephl AeATeTbHOCTH Oy AyIIUX CIEIUATUCTOB.

B pesynbraTe 0CBOCHUS JUCHUTUIMHBI 00YUYAIOIIUIICS J0JIKEH 3HATD.

® CMBICI TOHATHH: (u3MUecKoe sBJIEHHWE, THUINOTE3a, 3aKOH, Teopus,
BEILIECTBO, B3aMMOJEHCTBHE, 3JIEKTPOMAarHUTHOE TMOJ€, BOJHA, (POTOH, arTom,
aTOMHOE ]Ip0, HOHU3UPYIOIINE U3TyYEHUS;

e cMbICH (U3UYECKUX BEJIMYMH: CKOPOCTh, YCKOpDEHHE, Macca, Cuia,
UMITYJIbC, pa00Ta, MEXaHWYEeCKas HSHEPrus, BHYTPEHHSSI HSHEprus, aOCOIOTHas
TEeMIlepaTypa, CpeHsAsd KUHETUYECKash SHEPrus 4YacTHIl BEUIECTBA, KOJUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBIN DJIEKTPUYECKUN 3apsiL;

® CMBICT (PU3MUECKHX 3aKOHOB KJIACCHMYECKOM MEXaHHUKH, BCEMHUPHOTO
TATOTEHUS, COXPAHEHWs] JHEPruu, HUMITyJbca M JJIEKTPUYECKOro 3apsja,
TEPMOJIUHAMHUKH, JIEKTPOMArHUTHOU UHIYKIIUU, (OTOdPdeKTa;

® BKJIQJ] POCCHMCKHUX U 3apyOeXHBIX Y4YEHBIX, OKa3aBLIMX HauOOJbIlee
BIIUSIHUC HA pa3BUTHE (DUBUKU;

B pesynbTaTe 0cBOEHUS JUCHUIUIMHBI 00yYarOUIUICs H0JKeH YMeThb:

® TIPOBOAMTH HAOIIOICHUS, TNIAHUPOBATH U BBITIOIHATH IKCIIEPUMEHTHI,

® BbIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJIETIH,



® MPUMEHATH TMOJy4YEHHBbIE 3HaHUS 10 (Qu3uke a1 OOBICHEHUS
pa3HOOOpa3HBIX (PU3UUECKUX SBJICHUA U CBONCTB BEIIIECTB;

® [PAKTUYECKH UCTIOIB30BaTh (PU3NUYECKUE 3HAHMUS;

® OIIEHUBATH JOCTOBEPHOCTh €CTECTBEHHO - HAYUYHOU MH(POPMAIINH;

® ICMOJIb30BaTh NPUOOPETCHHBbICE 3HAHUS U YMEHUS ISl  PElIeHUs
MPAKTUYECKUX 3a/Jad TOBCEJHEBHOW IKW3HM, oOOecrledeHus O0e30macHOCTH
COOCTBEHHOW JKHM3HH, PAlUOHAIBHOIO MPUPOJONOJIB30BAHUS U OXPaHbI
OKPYXaroUIEH CPeIbl.

® OMUCHIBATH U OOBSACHITH PU3UUECKHUE IBJICHHUS M CBOMCTBA TEJI: CBOMCTBA I'a30B,
KUIKOCTEH W TBEPABIX TEN;, 3JIEKTPOMArHUTHYIO HHAYKIIHIO, PACIpPOCTPAHEHHE
AIIEKTPOMArHUTHBIX BOJTH; BOJTHOBBIE CBOMCTBA CBETA; U3ITyUEHHE U MOTJIOIICHUE CBETa
atomoMm; potorddexr;

® OTJUYaTh TUMOTE3bl OT HAYYHBIX TEOPUU;

® JleJlaTh BHIBOJIBI HA OCHOBE AKCIIEPUMEHTATBHBIX TAHHBIX;

® TIPUBOAUTH MIPUMEPHI, MOKA3BIBAIOIIUE, YTO: HAOIIOICHUS U SKCIIEPUMEHT
ABJISIFOTCSI OCHOBOW JJIS1 BBIABMIKEHHUS TUIIOTE3 U TEOPUH, MO3BOJSIOT IMPOBEPUTH
UCTUHHOCTh TEOPETUYECKHUX BBIBOJIOB; (PU3MYECKasi TEOpHUs aeT BO3MOXKHOCTH
OOBSICHATH W3BECTHBIC SIBIICHUS MIPUPOJIBI U HAYYHBIE (DAKThI, IPEICKA3hIBATD €IIle
HEU3BECTHBIC SBJICHUS;

® TPUBOJIUTH MPUMEPHI TPAKTUUECKOTO UCTIOIB30BaHUS PUBMUECKUX 3HAHUM:
3aKOHOB MEXAHUKH, TEPMOJUHAMUKU U DJEKTPOJUHAMHUKA B HHEPIrETHUKE;
Pa3JIMUHBIX BHJIOB DJJICKTPOMArHUTHBIX M3Jy4EHUW [JI8 pa3BUTHUS paguo U
TEJIEKOMMYHUKALIMA, KBAaHTOBOW (PU3MKK B CO3JIaHUU SIAEPHOM SHEPIEeTUKH,
Ja3epoB;

® BOCIOPUHUMATh KW HA OCHOBE TOJYYEHHBIX 3HAHUW CaMOCTOATEIIBHO
OIlCHUBATh HWHQpOpMaIuio, cojaepxairyocs B coobmenusx CMU, Hutephere,
HAyYHO-TIOMYJISIPHBIX CTAThSIX.

® TMPUMEHSTH MMOJTYUYCHHBIC 3HAHUS JIJISl PEIICHUsT (PU3NUECKUX 3a/ay;

e ompenensaTh xapakrtep (Quisnueckoro mpoiecca mno rpaduky, Tadmuie,
hopmyne;

U3MEPATH Pl GU3MUECKUX BEJIMUMH, TPEACTABIISS PE3yIbTaThl H3MEPEHUH C
YYETOM HX MOTPELUIHOCTEM.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHsSI 001Ie00pa30BaTEIbLHOM

IUcHUIIMHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme komnereniun (nanee — OK) u npodeccroHaapHble KOMISTEHIINH (J1ajiee —
[IK) ®I'OC CIIO B COOTHECEHHH C JUYHOCTHBIMH, METANPEIMETHBIMH H
NpEeIMETHBIMU pe3yJibTaTaMu o0ydeHust 6a3oBoro ypoBHs (ganee — [1PO) ®I'OC

COO npexacraBieHbI B TaOIHIIE:



Koa n HaumeHoBanue
(popmupyembIx
KOMIIeTeHI U

OK 01. Bri6upats criocoOsr
pelieHus 3a1aq
npodeccnoHaTBEHOMI
JESTEIbHOCTH IPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHUIIJINHDBI

O6mue’

B yacTu Tpy10BOT0 BOCIUTAHMS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYA0II00HE;

- TOTOBHOCTh K aKTUBHOM JI€SITEILHOCTH
TEXHOJOTUYECKOW U COLIMAIbHON HAIIPABJICHHOCTH,
CIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBAThH U
CaMOCTOATENIbHO BBIIOJHATH TAKYIO AESTEIbHOCTD;

- HHTEPEC K pa3IMuHbIM cdepam nmpodheccuoHaTbLHON
JIeSITEIbHOCTH,

OgyajeHne yHHBePCAJIbLHBIMU Y4eOHBIMH
MO3HABATEJIbHbIMHY JeHCTBUSIMMH:

a) 0a30Bble JJOrHYecKHUe JAeHCTBUS

- CaMOCTOSTENBHO (POPMYIHUPOBATH U AKTYaIU3HUPOBATh
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaB/IMBaTb CYLIECTBEHHbI NPU3HAK MAN OCHOBaHKA
ANA cpaBHeHUs, KnaccudumKaumm n 0bobeHuns;

- onpefenaTb Ueau AeATeNbHOCTU, 3a4aBaTb NapaMmeTpbl 1
Kputepunm nx 4oCTnKeHuAa,

- BbIIBNATb 3aKOHOMEPHOCTU M NMPOTUBOPEYUS B
paccmaTpuBaembix ABNEHMUAX;

- BHOCUTb KOPPEKTUBbLI B LeATENbHOCTb, OLEeHNBATb
COOTBETCTBME PE3Y/IbTaTOB LENAM, OLeHMBATb PUCKK
nocieacTBuiA AeATeIbHOCTY;

- pa3BUBATh KPEATHBHOE MBINIUICHUE TIPU PEIICHUH
KU3HEHHBIX TIPOOIIEM

I[I/ICIII/Il'l.]'II/Il-IaprIe2

- chopMUpPOBaTh MPEICTABICHUS O POJIIM U MECTE
GU3MKN W aCTPOHOMHMM B COBPEMEHHON Hay4yHOU
KapTHHE MUpPA, O CUCTEMOOOpa3yromiei poiu GU3NKU
B Pa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTHMHM, O BKJIAJIE POCCHUIUCKUX U
3apyOEeKHBIX yUYEHBIX-(DU3UKOB B Pa3BUTUE HAYKHU;
MOHMMaHUe (U3NYECKOW CYHIHOCTH HaOIIOMaeMBbIX
SABJICHUM MHUKpPOMHpA, MaKpoMupa M MErammpa;
MMOHUMAHUE POJIM AaCTPOHOMHHM B HPAKTUUYECKOU
JIEATEIbHOCTU 4YeJOBeKa W JajbHEHIIEM Hay4yHO-
TEXHUYECKOM  Pa3BUTUH, poiau  (Qu3uMKU B
dbopmMupoBaHuu Kpyrozopa u (PyHKIHOHAIBHOM
IPAaMOTHOCTH YEJIOBEKa JUIsl pEHIEHUs] MPaKTUYECKUX
3azauy;

- chopMUPOBATH YMEHUS PEIIaTh pACUETHBIC 334U C
SIBHO 3aJIaHHOW (PU3WYECKOW MOJIEIbI0, HCIOIb3YS
(u3HYeCcKre 3aKOHBI M TPUHITUIIBI, HA OCHOBE aHAJIN3a
yCIIOBUSL 3a7aud BBIOMpPATh (U3UYECKYI0 MOJEb,
BBIZICNIATh (DU3UYECKUE BEIMYUHBI H  (HOPMYJIBI,
HEOOXOAMMBIE TSI €€ PelIeHHUs, TPOBOIUTEH PACUETHI
W OIEHWBATh PEATHHOCTHh TOJYYCHHOTO 3HAYCHUS
(buzIecKoit pemaTh Ka4eCTBEHHBIE
3a/1auy, BBICTpaUBasl JIOTUIECKH HEIPOTHBOPECUUBYIO
LETIOYKY PACCYyX IECHUM C OMOpPOM Ha H3y4YEHHBIE

BCJIMYHNHBI,

! YkasbiBaloTcst opMUpyeMble IUYHOCTHBIE ¥ MeTanpeaMeTHbIe pe3yabtaTsl u3 PTOC COO (B nociegued pegakiuu ot 12.08.2022) B 0TT/Iaro/IbHOM

dopme

2 lucuumivHapHble (peJiMeTHbIe) pe3y/IbTaThl YKa3bIBAIOTCS B COOTBETCTBHH C UX MOJHBIM epedHeM Bo ®PTOC COO (B mocsieiHel peJakiiuu OT
12.08.2022 151 6a30BOTO M YTJIyGJIEHHOTO YPOBHS 00yUeHHUS



0) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

- BJIJIETh HaBbIKAMH Y4e€OHO-HMCCIIEI0BATEIBCKON U
IIPOEKTHOH J1€ATEIbHOCTH, HABBIKAMU pa3peleHUs
pooem;

- BBISIBJISITh IIPUUMHHO-CIIE/ICTBEHHBIE CBSA3U U
aKTyaJIM3UpOoBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelIeHns, HaXOAUTh apryMEHTHI /IS J0KA3aTeIbCTBA
CBOMX YTBEpXK/ICHUH, 3a7aBaTh [1apaMeTpbl U KpUTEpUU
pelieHus;

- aHAJIM3UPOBATH IIOJIyYEHHBIE B XO/I€ PELICHMS 3a1a4U
pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

- YMETb IEPEHOCUTD 3HAaHUS B [I03HABATEIIBHYIO U
IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMSI U3 PA3HBIX ITPEIMETHBIX
oOIacreii;

- BBIJIBUTaTh HOBBIE UJEH, ITPEIaraTb OpUrMHAJIbHBIE
MIOJIXO/Ibl U PELLIECHUS;

- CIOCOOHOCTB MX UCIIOJIb30BAaHUS B T03HABATEIBHOM
U COLIMAIbHOM NPAKTHUKE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘ICCKI/I€ SABJICHUA,

- BIQJCTh OCHOBOIIOJIATAOIIUMHU  (PU3HUUECKUMHU
MOHATUSMHM U BEJIMYMHAMH, XaPAKTEPU3YIOIIUMHU
busnueckue MPOIIECCHI (CBsI3aHHBIMU c

MEXaHUYECKUM JIBHIKEHHUEM, B3aUMOJIEUCTBUEM TEII,
MEXaHUYECKUMH KOJICOAaHUSMHU U BOJIHAMU; aTOMHO-
MOJIEKYJISIPHBIM CTPOCHUEM BELIECTBA, TEIUIOBBIMU
MPOIIECCaMU; IIEKTPUIECKUM U MAarHUTHBIM TOJISIMU,
ANEKTPUUYECKUM TOKOM, AIEKTPOMArHUTHBIMHU
KOJIeOAHUSIMU U BOJTHAMM; ONITUYECKUMU SBIICHUSIMU;
KBaHTOBBIMU ~ SIBJICHUSIMM, CTPOCHHUEM aromMa H
aTOMHOTO Si7Jpa, PaJMOAKTHBHOCTHIO); BIIAJICHHUE
OCHOBOTIOJIaralo MU ACTPOHOMHUYECKUMU
MOHATUSAMH,  IO3BOJSIOIIMMU  XapaKTepHU30BaTh
MIPOLIECCHI, MPOUCXOIAIIME HA 3BE3/1aX, B 3BE3JIHBIX
CHUCTEMax, B MEXTaJIAKTUUYECKOW CpeJle; JIBH)KEHHE
HEOECHBIX TeJ, IBOIIOLINIO 3Be3]] 1 BeeneHnHoit;

- BJIaJIETh 3aKOHOMEPHOCTAMHM, 3aKOHAMH 1
TeopusMH (3akoH BceMupHoro Tsrorenus, I, 11 u 111
3akoHbl HpI0TOHA, 3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHITUTI
CyNEpIO3HIIUU CUJI, TPUHIIUAI PABHONIPABHOCTH
WHEPIHATbHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA,
ra30BbIC 3aKOHBI, IEPBBIN 3aKOH TEPMOIMHAMHUKH;
3aKOH COXPAHEHHMS JICKTPUUYECKOTO 3apsa, 3aKOH
Kynona, 3akon Oma 151 yyactka uen#, 3akoH Oma
JUTSL TIOJTHOM DJIEKTPUYECKOM 1IenH, 3aKoH Jxoyms -
JleH11a, 3aKOH ANEKTPOMAarHuTHOM MHIIYKIIMH, 3aKOH
COXpPaHEHUS SHEPTUH, 3aKOH MPSIMOJIMHEHHOTO
pacnpoCTpaHEHHs CBETA, 3aKOH OTPAXKEHUS CBETA,
3aKOH MPEJIOMJICHUS CBETA; 3aKOH COXPaHEHUS



OK 02. Ucnionp3oBaTs
COBpPEMEHHBIC CPEIICTBA
[TOMCKa, aHaau3a 1
HHTEpIIpeTalyi HH(HOPMAIIUH,
1 “HPOPMAIHUOHHBIC
TEXHOJIOIMH IS BBIITOITHEHUS
3aj1a4 MpodecCHOHATbHON
JEATEILHOCTH

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- chopMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKHU ¥ 00IIECTBEHHOM MPAKTUKH, OCHOBAaHHOTO Ha
JMaore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHHE SA3BIKOBON M YUTATEIbCKOU
KYJbTYPBI KaK CpPEACTBA B3aUMOJICHCTBUS MEXTY
JIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTH HAyYHOU JEATEIBHOCTH,
TOTOBHOCTb OCYHIECTBIISATH IPOEKTHYIO U
HCCIIEI0BATENbCKYIO I TEbHOCTh MHUBUIyalIbHO U B
rpyIIIe;

OgiajeHne YHHBePCAJIbLHBIMU YUeOHbIMH
NMO3HABATEJbHBIMHU JeliCTBUAMM:

B) padoTa ¢ nndopmanmeii:

- BJIaZIETh HaBbIKAMU MOJTy4eHUs1 HH(GOpMaLuu 13
HCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOATCIILHO
OCYIIECTBIISATH IOUCK, aHAJIN3, CUCTEMAaTH3alUI0 U
MHTEpPIpEeTANIO UHPOPMALIMK Pa3INYHbIX BUIOB U
dhopm mpecTaBIeHNUs,

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX OopMaTaxX C y4ETOM
HazHaYeHUs UHPOPMAIINH U L[EeIeBON ay IMTOPHUH,
BbIOMpast ONTUMANIBHYIO (POPMY MPEICTABICHUS U
BU3YyaJIM3alluu,

SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3AKOH
COXPAHEHUS JIIEKTPUYECKOIO 3apsia, 3aKOH
COXPaHEHUsI MaCCOBOI0 YMCIIa, IOCTyIaThl bopa,
3aKOH PaJUOaKTUBHOIO paclaja); yBepeHHOE
HCII0JIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEU IIPH
aHanu3e PU3NYECKUX SBJICHUN U MPOIECCOB

- YMETb YUUTHIBATh IT'PaHUIIbl IPUMEHEHUS
M3YYEHHBIX (PU3MUECKUX MOJEIIEeN: MaTepruaIbHas
TOYKA, NHEPLMAIbHAS CUCTEMA OTCUETA, UJCAJIbHBIN
ra3; MOJIEJIM CTPOEHUS I'a30B, KUAKOCTEN U TBEPABIX
T€J, TOUECYHBIN DJIEKTPUUECKUN 3apsl, saepHas
MOJIEJIb aTOMa, HyKJIOHHAs1 MOJIEIb aTOMHOTIO s/ipa
IpU pelIeHnd GU3NIECKUX 3a1a4

- yMeTh (POPMHPOBATH COOCTBEHHYIO MO3UIIMIO I10
OTHOILEHHIO K (pu3nueckoil HHpopmanumy,
[IOJIy4Ya€MOU U3 PA3HBIX UCTOYHUKOB, YMEHUI
UCMOJIb30BaTh IIU(PPOBHIE TEXHOJIIOTUH JUISI TOUCKA,
CTPYKTYpPHUPOBAHMsI, UHTEPIIPETALIUN U
Mpe/iCTaBlICHHs y4eOHOM U HayUyHO-TIONYJIIPHON
nH(pOpMaLnU; Pa3BUTHE YMEHUI KPUTUUYECKOTO
aHaJIM3a MoJiy4aeMoil uHpopmanuu



OK 03. [TnanupoBaTs u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHansHOE U
JIMYHOCTHOE Pa3BUTHE,
PEANPUHIMATENbCKYIO
JeSTeIbHOCTD B
npodeccuonanbHOi chepe,
WCTIOJIB30BaTh 3HAHUS 110
(uHaHCOBOW I'PaMOTHOCTH B
Pa3AYHBIX KU3HEHHBIX
CUTYyaIHsIX

- OIICHUBATh JIOCTOBEPHOCTb, JISTUTHMHOCTh
nH(OpMAIIHNHU, €€ COOTBETCTBHE MTPABOBBIM M MOPAJILHO-
TUYECKHM HOPMaM;

- HCIIOJIB30BATh CPeICTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a7a4 ¢ coOIr0IeHueM TpeOOBaHUI SPTOHOMUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHUCHBI, PeCypCoCcOepeKeHus,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOM
0€3011aCHOCTH;

- BIIaZICTh HaBBIKAMU PACIIO3HABAHUSA U 3aIUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH

B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
ATUYECKOTO MTOBE/ICHNUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U TPUHUMATH
OCO3HAHHBIE PEIICHNUs, OPUEHTHPYSICh HA MOPaJIbHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH;

- OCO3HaHME JUYHOI'O BKJIa/1a B IOCTPOCHHE
YCTOMYMBOTO OYIyIIEero;

- OTBETCTBEHHOE OTHOIICHHUE K CBOUM POJIHUTEIISIM H
(unn) IpyTUM 4YjeHaM CeMbHU, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSATHUSA LIEHHOCTEN CEMEMHOMN
JKU3HU B COOTBETCTBHH C TPAIUIIUIMHU HapoaoB Poccuu;
OgiajieHne YHUBEPCAJIbLHBIMHU PeryJsiTABHBIMU
AefCTBUAMMU:

2) CaMOOpraHu3aIus:

- CaMOCTOSTEIbHO OCYIIECTBIISATH IO3HABATEIbHYIO
JeSITeNIbHOCTb, BBISIBIISITH MPOOIEMBI, CTABUTH U
(dbopMynupoBaTh COOCTBEHHEIE 3a/1a4U B

- BJIaJIeTh OCHOBHBIMU METO/IaMU HAy4YHOT'O
MO3HAHUs, UCIIOJIb3YEMbIMU B (PU3UKE: IPOBOJUTH
IpsIMbIe U KOCBEHHBIE U3MEPEHUs (PU3HMUECKUX
BEJIMYMH, BEIOUpasi ONTUMAIIbHBIN CIIOCO0
M3MEPEHUS U UCIIOJIb3Ys U3BECTHBIE METO/IbI OLIEHKH
MOTPEIHOCTEN U3MEPEHUH, IIPOBOIUTH
UCCJIEIOBaHKE 3aBUCUMOCTEN (PU3NYECKUX BETNUUH
C MCMOJIb30BAaHUEM NPSAMBIX U3MEPEHUM, OOBACHATH
MIOJIy4YE€HHBIE PE3YJIbTAThI, UCIOJB3YS (PU3NUECKHE
TEOPHH, 3aKOHBI ¥ TTOHSATHS, U JCTIaTh BEIBOIBI;
coOirofaTh npaBuia 6€30MacHOro TpyAa Mpu
MPOBEJICHUH HCCIIEI0BaHUI B paMKaX yueOHOIo
AKCIIEPUMEHTA U Y4eOHO-HMCCIIe0BATEIbCKOM
JIESITEIBHOCTH C UCIIOJIb30BaHNEM U POBBIX
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO
06opynoBanusi; ChOPMHPOBAHHOCTH MIPEICTABICHHI
0 METOJIaX MOJIY4YeHHUS! HAyYHBIX aCTPOHOMUYECKHUX
3HAHUM;

- OBJIaIETH (cHhOpMUPOBATH MPEICTABICHHS)

10



OK 04. DddextBHO

B3aMMOJIENCTBOBATh U

00pa3oBaTEeNbHON AEATEIBHOCTH M KU3HEHHBIX
CUTYaLUsX;

- CAMOCTOSITEIbHO COCTABIIATH ILIAH PEILIECHUS
MPOOJIEMBI C YY€TOM HMEIOIIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CIOCOOCTBOBATh (POPMUPOBAHUIO H MTPOSBICHUIO
HIUPOKOU SPYIUILIMH B Pa3HBIX 00JACTAX 3HAHUH,
MIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTENIbHBIN U
KYJbTYpHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MPUEMBI peICKCUU ISl OLIEHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHMUS;

- YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH
peuIeHus 0 UX CHUKEHUIO;

B) IMOLMOHAJIBLHbIH HHTEJJIEKT, MPeanoJiaralouui
c¢opMHPOBAHHOCTD:

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIICHUE K
JOCTUKEHUIO LIEJIU U YCIIEXY, ONTUMU3M,
MHULMATUBHOCTh, YMEHHUE I€HCTBOBATh, UCXOS U3
CBOHX BO3MOKHOCTEIH;

- SMIIaTUH, BKJIIOYAIOIIENH CIOCOOHOCTh TOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE JPYTHUX, YUYUTHIBATh €0 MpU
OCYIIECTBIEHUN KOMMYHUKAIIUH, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh
BBICTPAauBaTh OTHOIIEHUS C IPYTUMHU JIIOJIbMU,
3a00TUTbCA, TIPOSBIATH UHTEPEC U pa3pelaTh
KOH(IIMKTBI

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U
CaMOOIIPEIEIICHUIO;

MpaBWJIaMu 3anucu puzndeckux Gopmyn penbedHo-

TOYEYHOU cucTeMbl o0o3HaueHuii JI. bpaiins (s
CJICTIBIX U CIA0OBUISIINX 00YYAIOIIMXCS)

- OBJIQIETh YMEHUSAMH paboTaTh B IPYyIIE C
BBIIIOJIHCHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PALlMOHATIHHO

11



paboTaTh B KOJUICKTHBE U
KOMaH/1e

OK 05. OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO HA
TOCYJITapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢

-0B/flafieHne HaBblKaMK y4ebHO-1ccaen0BaTeIbCKON,
NPOEKTHOM N coLUMaNbHOMN AeATENbHOCTY;

OBJ1aieHHe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH
JeHCTBUSIMU:

0) coBMecTHAas JesATeJIbHOCTD.

- IOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOMN
Y MHUBUIYAIBHON pa0oThI,

- IPUHUMATB LEJIU COBMECTHOM AESATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBHUS MO €€
JOCTYDKCHHIO: COCTABIATh IUIAH JICHCTBHIA,
pacrpenenarTb pojau ¢ y4eTOM MHEHHI YYaCTHUKOB
00CYyXIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

- KOOPJAMHUPOBATH U BBIMOJIHATH PaOOTY B YCIOBHUAX
peanbHOTO, BUPTYAJIBLHOTO U KOMOMHHUPOBAaHHOTO
B3aMOJCHCTBUS;

- OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE
IIOBEJICHUE B PA3JIMUYHBIX CUTYaLUX, IPOSABIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU
JeHUCTBUSAMH:

I') MPUHSITHE ce0sl U APYTHX JIIO/IEH:

- IPUHUMATh MOTUBBI U ApPIYMEHTBI IPYTUX JIFOAEH ITPU
aHaJIM3€E PE3yIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U IIPABO APYTHUX JIOJIEH Ha
OIIIMOKH,

- pa3BHUBATh CIIOCOOHOCTH MMOHMUMATh MUP C MO3UIUU
JIPYroro 4ejioBeKa

B o0yacTH 3cTETHYECKOT0 BOCIIUTAHUS :

- 3CTETUYECKOE OTHOLIECHHE K MUPY, BKJIIOUYas 3CTETUKY
Hay4HOTO TBOPYECTBA, MPUCYIIEro (PHU3NUECKON HAYKE;
- CIIOCOOHOCTH BOCTIPUHUMATD PA3INYHBIC BUIBI
HCKYCCTBA, TPAAUIINU U TBOPUECTBO CBOETO U JPYTUX

pacrpeneiaTh AeATeIbHOCTh B HECTAHIaPTHBIX
CUTyaluAax, aICKBATHO OUCHHUBATDL BKJIAJ KaKI0I0 U3
YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOMN
pOOIIeMBI

- YMETbh pacro3HaBaTh (pru3nUecKue sBICHUs
(mpotiecchl) U OOBSACHATH UX HA OCHOBE U3yUEHHBIX
3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSMOJIMHEHHOE IBMKEHUE, CBOOOHOE MaICHHUE
TeJl, ABUKEHHE TI0 OKPYKHOCTH, HHEPLUS,
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y4eTOM 0coOeHHOCTEeH
COLMAJILHOI'O U KyJIbTYPHOI'O
KOHTEKCTa

OK 07. ConeiicTBOBaThL
COXPAHEHUIO OKPY Karolen
Cpenbl, pecypcocOepekeHHUIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MPUHIUIIBI OEPEXKIINBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO

HapoJI0B, OLYLIaTh 3MOLIMOHATIbHOE BO3ICICTBUE
HCKYCCTBa;

- yOeXKIEHHOCTh B 3HAYUMOCTH ISl IMYHOCTH U
00I11eCTBa OTEYECTBEHHOTO U MUPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPaJULUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HbIX BUJIAX
HCKYCCTBA, CTPEMJICHUE TPOSIBIATH KAaUeCTBa
TBOPYECKOM JINYHOCTH;

OgyajeHne yHHBePCAJIbHBIMH KOMMYHHKATHBHBIMH
JeHCTBUSIMU:

a) o0lIeHHe:

- OCYILECTBJIATh KOMMYHHKAIIMU BO BeeX chepax
KU3HU;

- pacro3HaBaTh HeBepOaJbHbIE CPEICTBA OOILEHMS,
ITOHMMATh 3HAUYEHUE COLMANIBHBIX 3HAKOB, PacllO3HAaBATh
MPEANOCHIIKY KOH(IMKTHBIX CUTyalluid M CMATYaTh
KOH(QJINKTBI,

- pa3BEpHYTO U JIOTUYHO U3JIaraTb CBOK TOUKY

3pEHUs C UCIOJIb30BAaHUEM SA3BIKOBBIX CPENICTB

B o0y1acTH 3K0J10rM49e€CKOro BOCIIUTAHUA:

- cpOPMUPOBAHHOCTH IKOJIOTHIECKON KYJIBTYPHI,
IMOHUMAaHUE BIUSHUS COIUAIbHO-D)KOHOMUYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON M COLIMATBHOMN
Cpelbl, OCO3HaHHE TI00aTFHOTO XapaKTepa
IKOJIOTHYECKUX TPOOIIEM;

- IUITAHUPOBAHKE U OCYILECTBIICHUE ACHCTBUM B
OKpYKalOILEH Cpesie Ha OCHOBE 3HAHUS LIEJIe

B3aUMO/ICHCTBUE TeJ, KoJeOaTeIbHOe IBKCHHUE,
PE30HaHC, BOTHOBOE JIBHKEHUE; MU Py3us,
OpOYHOBCKOE JIBUKEHUE, CTPOCHHE )KUIKOCTEH 1
TBEP/BIX TEJ, U3BMEHEHUE 00beMa Tell IpU
HarpeBaHuu (OXJIAXKJIECHUH ), TEILIOBOE PAaBHOBECHE,
UCIapeHue, KOHJeHcallysl, I1aBJICHuUE,
KpUCTAJNIM3aLMs, KUIIEHUE, BIAXKHOCTh BO3/yXa,
CBSI3b CPEJIHEN KHHETUYECKON SHEPTUU TEILIOBOTO
JIBIDKEHUS MOJIEKYJI C a0COJIFOTHOM TeMITepaTypoi,
MOBBILICHHUE JIABJICHUSI Ta3a IPU €r0 HarpeBaHUH B
3aKpPBITOM COCYZ€, CBSA3b MEXKIY MapaMeTpaMu
COCTOSTHUS Ta3a B U30IPOLIeCcCax; dIEKTPpU3aIHs Ted,
B3aMMOJICHCTBHE 3apsI0B, HArPEBAHUE MPOBOTHHUKA C
TOKOM, B3aUMOJICHICTBHE MarHUTOB,
AIIEKTPOMArHUTHASI UHIYKIIHS, IeHCTBUE
MarHMTHOTO I10JI HA TIPOBOJHUK C TOKOM U
JBYDKYIIUICS 3apsi, SIeKTPOMarHUTHbIE KoeOaHus
Y BOJIHBI, IPSIMOJIMHEWHOE paclpOCTPaHEHHE CBETA,
OTpakeHHe, IpeIoMIIeHHEe, HHTeppepeHIIHs,
JU(pakius ¥ MoJsSpU3alus CBeTa, IUCIEePCHUsl CBETa;
dboTosnexTpudeckuii 3HPeKT, CBETOBOE 1aBlieHUE,
BO3HUKHOBEHHE JINHEHYATOro CIeKTpa aroMa
BOJIOPO/1a, €CTECTBEHHAs U UCKYyCCTBEHHAs
PaZoaKTUBHOCTD

c(hopMUPOBaTh YMEHUS IPUMEHSATH MOJTYyUEHHbIE
3HAHUSA U1 O0BSACHEHUS YCIOBHUM MPOTEKAHUS
(bu3nYeCKUX SIBICHUN B IPUPOJIE U JIJISl IPUHSATHUS
MIPAKTHUYECKUX PEIICHUI B IOBCEHEBHOM KU3HU JJIS
obecrnieueHns 6€30MacHOCTH MpU 00pallleHUH C
OBITOBBIMU IPUOOPAMHU M TEXHUYECKUMU
YCTpOICTBaMM, COXpaHEHHUSI 310POBbs U
COOITIOJIEHHS] HOPM 3KOJIOTMYECKOT'0 TIOBEJICHUS B
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JICMCTBOBATh B UPE3BbIYaNHBIX
CUTyaIUAX

[IK 1.2. Opranu3oBsiBaTh
BBITIOJTHEHUE
TEXHOJIOTUYECKHX OTeparuit
MIPOU3BOJICTBA MOJIOYHOM
MPOIYKIH Ha
aBTOMATU3HPOBAHHBIX
TEXHOJIOTUYECKHX JIMHUSAX B
COOTBETCTBUU C
TEXHOJIOTHYECKUMU
WHCTPYKIUSAMH.

I1K 2.1. Oprann3oBsIBaTh
BXOJIHOM KOHTPOJIb Ka4€CTBA U
0€301acCHOCTH MSACHOTO ChIPbsI U
BCIIOMOTaTEJIbHBIX KOMIIOHEHTOB,
YIaKOBOUYHBIX MaTepUaloB,
IIPOU3BOJICTBEHHBIN KOHTPOJIb
oy (abpukaroB, mapameTpoB
TEXHOJIOTUYECKUX IIPOLECCOB U
KOHTPOJIb Ka4eCTBa TOTOBOM
IIPOYKIMH U3 MSICHOTO CBIPBSI.

YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;

AKTUBHOE HEMPUATUE IEUCTBUMN, IPUHOCAIINX BPE]
OKpYXKaroIlEH Cpese;

- YMEHHE NPOTHO3UPOBATH HEOIATOIIPUATHbBIE
9KOJIOTUYECKHE ITOCIIEACTBUS IIPEAPUHUMAEMBIX
JENCTBUM, IPEAOTBPALLATD UX;

- paCLIMPEHUE OIBITA ACSATEIBHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTHU HAa OCHOBE 3HaHUH MO (u3nKe

- INIAHUPOBAHUE U OCYILIECTBJICHUE ACHCTBUI B
OKpPY’Kalolllel cpejie Ha OCHOBE 3HaHUS Lenei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA

- CAMOCTOSITEIBHO COCTABIIATH IUIAH PEIICHUS
IPOOJIEMBI C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHHH.

OKpYXKarollel cpejie; IOHUMaHue He00X0IMMOCTH
NPUMEHEHHS JOCTIKEHUH (DU3UKH U TEXHOIOTUI
JUISL PAlIMOHAIIBHOTO ITPUPOOIIOIb30BAHUS -

-c(hopMupoOBaTH YMEHUS IPUMEHSATH [10JTy4YEHHbIE
3HaHUA JUIsl OOBSICHEHUS YCIIOBUHM MPOTEKAHUS
(bu3nUecKuX SABJICHUN B IPUPOAE U ISl IPUHATHUS
[PAKTUYECKUX PEIICHUH B TOBCEIHEBHOM KU3HU JUIs
oOecrieyeHHs 6€30MaCHOCTH MPH 0OpaILeHUH C
OBITOBBIMU IIPUOOPAMHU M TEXHUYECKUMU
yCTPOHCTBAMHU, COXPaHEHHUS 3/J0POBbS U
COOJTI0JIEHHS] HOPM 3KOJIOIMUYECKOTI0 TIOBEJICHUS B
OKpY>Karollel cpezie; MOHUMaHue He00X0AUMOCTH
NPUMEHEHMS JOCTHKEHUH (PU3UKH U TEXHOIOTUH
JUTSL PAallMOHATIBHOTO TIPHPOIOTIONIE30BAHHS
-chopMupOBaTH YMEHHS TPUMEHSTH MTOJTy4YEeHHBIE
3HaHUS Ut OOBSICHEHUS YCIIOBUH MIPOTEKAHUS
(bU3NUeCKUX SBICHUHA B IPUPOAE U JIJISl IPUHSATHUS
MIPAKTUYECKUX PELICHUI B IOBCEHEBHOM )KU3HU IS
obecrnieyeHns 6€30MacHOCTH MpU 00paIlleHUH C
OBITOBBIMU IIPUOOpPAMU M TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHHUS 37I0POBbS U
COOJTFO/IEHNSI HOPM DKOJIOTMYECKOTO TIOBEJICHUS B
OKpY>Karollen cpezie; MOHUMaHNe He00X0AUMOCTH
NPUMEHEHUS JOCTHXKEHUH (PU3UKH U TEXHOIOT U
JUIS PallMOHATIBHOTO MPHPOIOTIONIE30BAHMS
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2. CTpyKTYpa U cojep:KaHue 0011e00pa30BaTeIbHOM TMCUUIIIMHBI

2.1. O0beM yueOHOI JMCIMIJIMHBI M BUABI Y4eOHOH padoThl

Bup yueOHoii padoThl O0bem B
yacax
O0beM 00pa3oBaTe/IbHOI MPOrpamMMbl 108
AUCHHUILINHBI
B TOM 4HcJIe B popMe NPAKTHYECKO MOATOTOBKH 0
1. OcHoBHOE coaep:kaHue 92
BT. 4.:
TeopeTH4yecKoe o0y4eHue 92
NpaKkTH4ecKue, 1a00paTopHble 3aHATHSA 0
2. [IpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/IEPKAHME 14
B T. 4.:
TeopeTH4yecKoe o0y4eHue 0
NpaKkTHYecKue, 1a00paTopHbIe 3aHATHSA 14
IIpome:xkyTouynas arrectanus (1 pepeHIUPOBAHHBIN 2
3a4er)
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2.2. TemaTu4yeckuii IJIaH U coiep:KaHue JUCHUIIMHBI «DU3HKAY

HaumenoBan Conep:xxanue yueOHOro MaTepHaJia, JadopaTopHble U NPAKTHYECKHE dopmupyembl
Hepas/iesoB u padoThl, caMocTOsITeIbHAS padoTa 00y4yarommxcsi, KypcoBast Obnem e o01mue
TeM paboTta (MpoeKT) (eciu npedycmompenvt) Hacos npodgeccuoHan
bHBIE
KOMIIETeHIIH U
1 2 3 4
BBenenmue. Conep:xanue yue0HOro MmaTepuaJia: 2 OK 03
Pu3NKa M METOAbI | du3uka — QyHIaMEHTaIbHAs HayKa o IpUpojie. EcTecTBEHHO-HAayYHbIH METO/ II03HAHUS, €r0 OK 05
Hay'1HOTO BO3MOXXHOCTH M TPaHUIbl TPUMEHUMOCTH. DKCIEPUMEHT U TEOpHs B IPOLECCE MO3HAHUS
TO3HAHHA pupoabl. MoaenupoBanue GU3NIECKUX SBICHUI U IPOIECCOB. PoJIb SKCIIEPUMEHTA U TEOPHH B
npoiiecce Mo3HaHusi npupoabl. Pusznueckass BenuuMHA. DU3HUECKUE 3aKOHBI. ['paHUIbI
MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB U Teopuil. [Ipuniun coorBercTBus. [lonstue o
¢usnveckoit kaptuae mupa. [lorpemHocTH M3MEpeHUH (U3NYECKUX BEIUYHH
Pa3znen 1. Mexanuka 12 OK 01
Tema 1.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
OcHoBBI Mexanuyeckoe ABMKEHUE U €ro BuAbl. MarepuanbHas Touka. CKaJlspHbIE U BEKTOPHBIE 85 8;'
KMHCMATHUKA ¢dbuznveckue BeauIrHbl. OTHOCUTEIBPHOCTh MEXaHMUYECKOro aBMkeHus. Cucrema orcyerTa. OK 07
[Tpuniun otHocuTenbHOCTH ['anmunesd. Tpaekropus. IlyTsb.
[Tepemenienue. PaHomepHOE psimosiiHeHOE ABMKeHHE. CKOPOCTh. Y paBHEHHE JIBUKEHUS.
MrHoBeHHass U cpenHsAs CKOpocTHu. Y ckopeHue. [IpsmonuHeiiHoe ABM>KEHNE C TOCTOSHHBIM
yCKOpeHueM. J[BHkKeHHe ¢ MOCTOSHHBIM YCKOpEHHeM CBOOOJIHOro majeHus. PaBHoMepHOe
JBUKEHHE TOYKH I10 OKPY’KHOCTH, YIJIOBasi CKOpPOCTb. L{eHTpoCcTpeMuTENbHOE YCKOPEHHUE.
Kunemaruka abCcot0THO TBEPAOIO Tela
Tema 1.2 Coaeprxanue yqyeOHOro marepuaJia: 4
OCHOBBI IMHAMMKH | OCHOBHAs 3ajaua quHaMuku. Cuna. Macca. 3akonbl Mmexanuku Hetotona. Cuiibl B pupo/ie.
Cuna TSKECTH M CHJIa BCEMHPHOIO TSITOTEHHUs. 3aKOH BCeMHpHOro TsiroteHus. llepas
KOCMHYECKasi CKOpoCThb. JIBmkeHme ruianer W Manbix Ten ConHewyHoUM cuctemsl. Bec.
Hesecomocts. Cuibl ynpyroctu. Cuisl TpeHUs
Tema 1.3 Coaepsxkanue y4yeOHOro marepuaJia: 4
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3aKOHBI COXpaHECHUA

Nmnynbe Tena. MMmynbec cuiibl. 3aKOH COXpaHEHMsI UMIyJbca. PeakTHBHOE JBHJKEHUE.
Mexannueckas padora u MomHOCTh. Kunetnueckas sHeprus. IloreHuunanbHas 3Heprusi. 3akoH,

PHETAHIES COXpaHEHUs MEXaHMYeCKOM sHepruu. Pabota cuiibl TskecTH U cuilbl ynpyroctu. Ilpumenenne
3aKOHOB COXpaHEHHUs. VIcronp30BaHME 3aKOHOB MEXAHMKH ISl OOBACHEHHS JIBUKCHUS
HEOECHBIX TeJ W JUIsl Pa3BUTHS KOCMHMUYECKUX MCCIEIOBAaHUN, TPaHULbl MPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH
Pa3gen 2. MoJiekyasipHas puzuka u TepMOANHAMHUKA 20 OK 01
Tema 2.1 Conep:xanue yueOHOro MaTepuaJia: 6 OK 02
OcHOBBI OcCHOBHBIE NOJIOXEHUS MOJEKYJIIPHO-KMHETUYECKOW Teopuu. Pasmepbl U Macca MOJEKYJ U OK 03
MOJICKYJIIPHO- aToMoB. bpoyHoBckoe nBmxeHue. CTpoeHue ra3zoo0pas3HbIX, >KUJIKUX M TBEPIbIX TeEI. OK 04
KHHETHYECKOH WneanpHsiii ra3. J{aBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPHUH OK 05
Teopun rasos. Temreparypa u ee usmMepeHue. AGCOMIOTHBIN HyJIb TeMreparypsl. TepMoanHaMuyecKas OK 07
niKana temmneparypsl. Temreparypa 3Be34. CKOPOCTH JBUKEHHUS MOJEKYJ M UX HU3MEpPEHHE. IK 1.2
VYpaBHEeHME COCTOSHUS HleanbHOrO ra3a. M3omnpoueccel u ux rpaduku. ['a3oBbie 3aKOHBI
IIpodeccrnonaIbHO OPUEHTUPOBAHHOE COAEPKAHME
JlabopaTopHbie padoThI: 2
1. V3yuyeHue OJHOTO W3 U3OMPOIECCOB
Tema 2.2 Copaepsxkanue y4eOHOro marepuaJia: 6
OcHoBBI Buytpennss sneprus. Pabora u teruionepenaya. KonmuecTBo TeIIoThl. Y paBHEHUE TEJIOBOIO
TEPMOJAVHAMUKH Oanmanca. IlepBoe Hawaso TepmoauMHamuKu. ApaualbaTHbIM mnporecc. Btopoe  Hawaino
tepmoauHamuku. Termosble nurarenu. KITJI temnoBoro nsurarens. OxpaHa npupoabl
Tema 2.3 Conep:xanue yueOHOro MaTepuaJia: 4
ArperaTHble Ucnapenue n xonaeHcanus. HaceimenHsi nap u ero cBoiictBa. OTHOCHUTENIbHAS BIAXKHOCTH
COoCTOsIHUsABemecTBa u | Bo3ayxa. IIpubopbl Ui ompenencHust BIAXKHOCTH Bosayxa. Kunenue. 3aBUCHMMOCTH
bazoBre TEMINEPATYPbl KUTICHUA OT JaBJICHHS. XapakTepuCcTUKa KHJIKOIO COCTOSHMSI BELIECTBA.
TTepex OB bimxanit nopsinok. IloBepxHocTHOEe HatskeHne. CwmaunBanue. KanwuisgpHble sBICHUS.
XapakTepucTUKa TBEPAOT0 cOoCcTOsiHUS BemecTBa. Kpucramnueckue u amopdHble Tena
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJEPKAHUE
JlabopaTopHbie padoThI: 2
2. OnpeneneHye BIa)KHOCTH BO3/1yXa
Pa3nen 3. DiekTpoanHaMuka 32 OK 01
Tema 3.1 ‘ Coaep:kaHue y4eOHOro MaTepHasa: 6 OK 02
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DEeKTpUUECKOe MoJie

DNEeKTpUYECKHUE 3aps/ibl. DIEMEHTAPHBIN SJIEKTPUUECKHUM 3apsii. 3aKOH COXPAaHEHHS 3apsija.
3akon Kynona. Dnektpuueckoe noine. HanpspkeHHOCTh anexTpuueckoro mnois. [lpunnmmn
cynepno3uiuu nosiei. IIpoBoTHUKN B 3JIEKTPUUECKOM ITOJE. UIIEKTPUKH B JIEKTPUUECKOM
ToJIe. [onspusanus JUDJIEKTPUKOB. [Torenunan. Paznoctb MOTEHIIAJIOB.
OKBUIOTEHIIMATbHBIE TMOBEPXHOCTH. CBs3b MEXKIy HANPSIXKEHHOCTHIO U Pa3HOCTHIO
IIOTEHLIMAJIOB 3JIEKTPUUECKOTI0 M0JIsL. DJIEKTPOEeMKOCTh. KoH1eHCaTOphl. DHEPIUsl 3apsKEHHOTO
KOHJIeHcaTopa. [Ipumenenne KoHaeHcaTopoB

Tema 3.2 Conep:xanue yueOHOro MaTepuaJia:
3aKOHBI YcnoBus, HEOOXOAUMbIE AJI1 BOZHUKHOBEHUS U MOJJIEPKAHUS dJIEKTpUUECKOoro Toka. Cuma
IIOCTOSIHHOTOTOKA | TOKa. OJIEKTPUYECKOE conpoTuBieHHe. 3akoH Oma st yuyactka uenu. [lapannenbHoe u
IIOCJIEZIOBATEIbHOE COEAMHEHUE IPOBOJHUKOB. PaboTa M MOIIHOCTH IOCTOSIHHOIO TOKA.
TennoBoe nelictBue Toka 3akoH Jxoyns—IJleHna. DnekTpoaBuKyIIas cujla ICTOYHHUKA TOKA.
3akon Oma Jy1st TOJTHOM 1!
IIpo¢eccnonaILHO OPHEHTUPOBAHHOE COAEPKAHUE
JlaGopaTopHble padoThbI:
3. 3yueHune 3aKOHOB MOCEI0BATENBHOIO U NapAJJIEIbHOTO COEUHEHNI TPOBOITHUKOB. 2
4. Nzmepenue 3/1C u BHYTpEHHETO COMPOTUBIIEHUSI UCTOUHHKA TOKA 2
Tema 3.3 Coaepixanue y4yeOHOro MmarepuaJia:
DNeKTpUYECKUit DNeKTpUYECKU TOK B METajulaX, B AJIEKTPOJIMTAX, ra3ax, B BaKyyMe. DJEKTPOJU3. 3aKOH 6
TOK BPa3JINYHBIX anekTponuza ®apanes. Bunpl razoBeix paspsnoB. TepmonnekrponHas smwuccus. [lnmaszma.
cpenax DNEeKTpUUECKU TOK B MOMYyNMpoBoAHNKAX. COOCTBEHHAass M MpUMeECHas MPOBOAUMOCTH. P-n
nepexo. [TomynpoBoaaukoBsie mpubopsl. [IprMeHeHrne moIynpoBOJHIKOB
Tema 3.4 Conep:xanue yueOHOro MaTepuaJia: 4
MaruutHoe one | Bektop MHIyKIMH MarHMTHOro Hojs. B3aumoneiictBue Tokos. Cuma Amnepa. [Ipumenenue
cuiel Ammiepa. MarHuTHBIA TOTOK. JIeiCTBHE MarHWTHOTO MO Ha ABIKYyIIHCs 3apsa. Cuma
Jlopenna. Ilpumenenne cuibl JlopeHma. MarauTtHbele cBoiicTBa BemiectBa. (CoJiHEUHAs
AKTUBHOCTH U €€ BIHsHUE Ha 3eMIt0. MarHuTHbIe Oypu
Tema 3.5 Conep:xanue yueOHOro MaTepuaJia: 4
ONEeKTpOMarHuTH SIBneHue 5SIIEKTPOMAarHUTHOM WMHIYKIMH. 3aKOH 3JIEKTPOMarHUTHOW mHAykuuu. IIpaBuiio
AAUHIYKIUS Jlennia. BuxpeBoe snektpuueckoe mone. DJ[C WHIYKIIMKW B JBIKYIIMXCS MPOBOJHUKAX.

SIBmenue CaMOUMHAOYKIHH. I/IH,HYKTI/IBHOCTB. 3HepFI/I${ Mar"gsuTHOI'O 10JI4 TOKa.

DJIEKTPOMArHuTHOE TOJIe

OK 03
OK 04
OK 05
OK 07
[K.2.1
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HpO(l)CCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUEC

JlaGopaTopHblie padoThbI:

5. M3yueHue siBIEHUS 3JIEKTPOMAarHiTHOM MHYKIIUU 2
Pasnen 4. Kosie6anus 1 BOJIHBI 10 OK 01
Tema 4.1 Coaep:kaHue y4e0HOro MaTepHasa: 4 OK 02
Mexannyeckue INapmonnueckue konebanusa. CBoOoHbIE MexaHUUeckue Konebanus. [IpeBpaiienue sHepruu OK 04
KoJIeOaHus U npu KojeOaTenTbHOM JBM)KEHUH. MaremMaTndecKuid MasTHHUK. [IpyKMHHBIA MasTHUK. OK 05
BOJIHBI BoinyxneHHbIe MexaHnyeckue kosebanus. PesoHanc. OK 07
[Tonepeunsle U IPOOJIbHBIE BOJIHBI. XapaKTEPUCTUKHU BOJHBIL. 3BYKOBbBIE BOJIHBL. YIJIBTPa3BYK U
€ro NpUMEHEHNE
Tema 4.2 Conep:xanue yueOHOro MaTepuaJia: 6
OnexkrpomaruuTHele | CBOOONIHBIE SJEKTpOMArHuTHbIe Kojebanus. [IpeBparenue 5sHEpruM B KoOJ€OATEILHOM
KosiebaHus ¥ BOJIHBI | KOoHType. Ilepuon cBoOOaHBIX AnmekTpuueckux konebanui. @opmyna Tomcona. 3aryxaromme
3JIEKTPOMarHuTHBIE KoJieOaHusl. BhIHy X 1€eHHbIE AileKTpudeckue Konebanus. [lepeMeHHbIi TOK.
Pezonanc B onektpuyeckoil menu. ['eHeparop mNepeMEHHOTO ToOKa. TpaHchOpMaTopsl.
[Tonryuenue, nepeaaya v pacpeesieHnue JIEKTPOIHEPTUH.
JeKTpOMarHuTHbIe BOJIHBL. CBOMCTBA 3J€KTPOMArHUTHBIX BOJIH. OTKPBITHIN
KosebarenbHbIil KOHTYp. OnbiThl I'. I'epua. M3o06petenne paguo A.C. ITonossiM. [TonsTHE O
aauocBssu. [Ipuniun paauocsssu. [IpuMeHeHne 21eKTpOMarHuTHBIX BOJIH
Paznen 5. Ontuka 16 OK 01
Tema 5.1 Conep:xanue yueOHOIro MmaTepuaJa: 4 OK 02
IIpupona ceera Toueunblii uctouHuk csBera. CKOPOCTh pacHpOCTPAHEHUS CBETA. 3aKOHBl OTPAKEHUS H OK 04
npenomienuss cpera. llpuniun [roiireHca. ConHeunble W JyHHblE 3aTMeHus. [lomHoe OK 05
orpaxkenue. JIunspl. IlocTpoenue wuszoOpaxeHus B JuH3aX. DopMyna TOHKOH JIMH3BL
VBenndenue auH3bL. 1123 kak ontudeckas cucrema. Ontuueckue npuoopsl. Terxeckons
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJEPKAHUE
JlaGopaTropHbie padoThbI:
6. OmnpenesieHue moKasaTels MPEJTOMIICHHS CTEKIIa 2
Tema 5.2 Conep:xxanue y4eOHOIr0o MaTepuaJia: 6
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BosnHoBrle cBOMCTBa
cBeTa

Nntepdepenius cBeta. KorepeHTHOCTh cBETOBBIX Jiyuel. IHTepdepeHIns B TOHKUX IJICHKaX.
Konbua Herorona. Mcnone3oBanne natepdepeHuun B Hayke U TexHuke. Judpaxmus ceera.
Judpakuus Ha menw B napaienbHbIX Jdydax. Judpaxnuonnas pemerka. [lonmspuszanms
nonepeuHbix BoiH. [lomspusanusa ceera. llomsapouast. Jlucnepeus ceera. Buabl U3imydeHuUi.
Bunbr cnekrpoB. Cnektpbl ucnyckanuss. CnekTpsl noriomeHus. CHeKkTpanbHbI aHaIu3.
CrniexTpanbpHble Ki1acchl 3Be3ll. YibTpaduoneroBoe usinyudeHue. MHPpakpacHoe u3imyuyeHHe.
PentrenoBckue nyuu. Ux npupoja u cBorctpa. [llkana s3neKTpoMarHuTHBIX U3 1y4eHUH

Hpocbeccnona.nbno OPHCHTUPOBAHHOE€ COACP/KAHUE

JlabopaTopHble padoThI:
7. OnpeneneHue AJMHBI CBETOBOW BOJIHBI C TOMOIIBIO TU(PAKIIMOHHON PELIEeTKU

Tema 5.3
CreunanbHas
TeopHUs
OTHOCHUTEIBLHOCTH

JIBrkeHne co CKOpoCThiO cBeTa. [locTynarsl TeOpUM OTHOCHUTEIBHOCTH M CIEICTBUS U3 HUX.
WHBapnaHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe. DHeprus nokos. CBsa3b MacChl U SHEPTUU
CBOOOHOM YacCTHULIbl. DJIEMEHThI PEISITUBUCTCKON JUHAMUKU

Pa3nen 6. KBanToBasi pusuka

10

Tema 6.1
KBanroBasa
ONTHKA

Coneprxanue y4eGHOro MaTepuaJa:

KBanToBas runoresa [1nanka. TennoBoe nznyyenue. KopnyckyisspHO-BOJHOBOM Ayau3M.
®otonsl. ['unoresa ge bpoiiis 0 BOJHOBBIX CBOMCTBaxX 4yacTULl. JlaBieHue cBera. XUMUUYECKOE
nericteue ceera. OnbiTel [1.H. Jlebenesa u H.U. BaBunosa. ®oroaddexr. YpaBHeHue
OiiHmTeiHa i poroaddexta. [Ipumenenne pororddexra

Tema 6.2
®duznuka aroma u
aTOMHOTO sApa

Coneprxanue y4eGHOro MmaTepuaJa:

Pa3BuTHe B3MISIIOB Ha CTpoeHHE BemiecTBa. Mojenau CTpoeHHsl aTOMHOro sjpa. SnepHas
Mozenb aroma. OmbiTel J. Pesepdopnaa. Moaens atoma Bogopoaa mo H. bopy. KBanToBsie
noctynatel  bopa. Jlazepel. PannoakTMBHOCTE. 3aKOH  pPAaJMOAaKTHBHOIO  pacmaja.
PagunoaktuBHble peBpaieHus. CriocoObl HaOMIOEHUS U PETUCTPAIMU 3aPSHKEHHBIX YaCTHIL.
Crpoenne atomHoro sjpa. Jlegekr macchbl, SHEprusi CBA3M M yCTOMYUBOCTh aTOMHBIX sIJIED.
SAnepHbple peakuumu. SnepHas >HeEpreTHka. OJHEPreTUYECKUH BBIXOJ SIAEPHBIX PpEaKLUM.
HckyccTBeHHas pannoakTUBHOCTH. JleneHue Tspkenwlx snep. LlenmHas spepHas peakuus.
VYrpasnsgemas nenHas peakuus. SnepHelil peaktop. TepMosaepHBI CUHTE3. DHEPTUs 3BE3I.
[lonyyeHne panMoOaKTUBHBIX H30TONOB M HUX IpUMEHEHHME. buonornueckoe nelicTeue
paZvOaKTUBHBIX M3JIy4€HUN. DIeMEHTapHbIE YaCTULIbI

OK 01
OK 02

OK 04
OK 05
OK 07

Paznen 7. Crpoenue Beenennoii

OK 01
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Tema 7.1 Conep:xanue yueOHOro MaTepuaJia: 2 OK 02
Crpoenne Conneunoii| ConHeunas cucTeMa: IJIaHEThl U Majible Telia, cucteMa 3emus—JIyHa OK 03
CHUCTEMBI OK 04
Tema 7.2 Conep:xxanue y4eOHOT0 MaTepuaJia: 2 OK 05
Osomonus Beenennoit Crpoenne u sBomonus Condna v 38é3n. Kinaccuukarus 38é31. 3BE3ABI U UCTOUHHMKH MX| OK 07
DHEPTHUU.
lMaytakTuka. CoBpeMeHHbIE TPEICTABJICHHS O CTPOCHHUH U 3BOJIIOLIMH BeenenHoi
IIpome:xkyTouHasi arTecTanusi: 1udhepeHIMPOBAHHBIN 3a4eT 2
Bcero: 108
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3. YciaoBusi peaju3anuu NnporpaMmsl 00111e00pa3oBaTeIbHOM M CUUILTHHBI

3.1. [l peanu3anuu NporpaMMsbl y4eOHO JUCHUILIMHBI IPEIYyCMOTPEHBI CJleIyIolme
crenuaJbHble MOMeIleHUs:

Kabunet «®u3nkmn», OCHAIIEHHBIN B COOTBETCTBUU C 1. 6.1.2.1 ocCHOBHOI 00pa3oBaTenbHON
MPOrPaMMBI 110 CIIEIUATIBLHOCTH.

3.2. UnpopmanoHHoOe obecrnedeHne peajn3alui NPOrpaMmMbl

Jns peanu3auuu mporpamMmbl OMONIMOTEUHBIH (OHJI 00pa3zoBaTeiabHON OpraHu3aluu
YKOMITJICKTOBAH MEYaTHBIMU W/WIM DJIEKTPOHHBIMU O0pa3oBaTeIbHBIMU U WH(OPMAIIMOHHBIMU
pecypcamu Ui UCIOJIb30BAHUSA B 00pa30BaTEIbHOM IPOLIECCE.

3.2.1. OcHoBHEIE TEYaTHLIEC U3JAHUSA

1. ®usuka ans npodeccuit U cnenuanbHOCTel TeXxHnYecKoro npodwist B.®. Imutpuesa

M.: U3narenbckuid EHTp «Akajgemus», 2022

2. ®uszuka s mpoQeccHii U CreUATBHOCTEH TeXHU4YecKoro nmpoduisi. COOpHHK 3a1ad.

B.®. JImutpuena M.: U3narenbckuid EHTp «AkageMusi», 2022.

3. Msikumes, I'. 5., Byxosues, b. b., Corckwuii, H. H. / Ilox pen. [lapdenTtreBoit
H.A. ®usuka. Yueonuk s 10 k1. — M.: U3narensctBo «IIpocsemienuey, 2019. — 416¢.

4, Mskuies, I'. f., byxoBues, b. b., Yapyrun, B.M. / Ilox pex. [TapdentbeBoit
H.A. ®uzuka. Yueonuk ms 11 ki1, — M.: M3natensctBo «IIpocBemenne», 2019. — 399c.

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS

1. www.fcior.edu.ru (®depepanbHblii HEHTp UHPOPMAIIMOHHO-00PA30BATEIBLHBIX
pecypcoB).

2. www.dic.academic.ru (Axkagemuk. CoBapH 1 SHIUKIONEANH).
www.booksgid.com (Book3 Gid. DnekrponHas OuOIHOTEKA).
www.globalteka.ru (I'mo6anteka. I'mobanbHast 6MOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (EauHoe 0KHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam).

o AW

Www.st-books.ru (JIyumras yueOHast nutepatypa).

7. www.school.edu. ru (Poccuiickuii 00pa3oBaTeabHBIA MOPTAd. JIOCTYIMHOCTb,
Ka4yecTBO, 3P(PEKTUBHOCTH).

8. www.book.ru (Onekrpornas OUOIHOTEYHAS CHCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pa3oBatesnbhbie pecypcsl MaTepHeTa — Dusnka).

10. www.school-collection.edu.ru (Exunas komaekmnus TUPPOBBIX 00pa30BaTEIbHBIX
peCypcoB).

11. https//fiz.1september.ru (yueOHO-MeTOUUecKas TazeTa «DU3NKaY).

12. www.n-t.ru/nl/fz (HoGeneBckue aypeatsl o Gpusnke).

13. www.nuclphys.sinp.msu.ru (Slxepuast ¢pusuka 8 UurepHere).

14. www.college.ru/fizika (IToaroroska k ET'D).

15. www.kvant.mccme.ru  (Hay4HO-TIONYJSPHBIA ~ (PU3MKO-MAaTEMAaTHUSCKUN  JKYpHAI
«KBanTt»).

16. www.yos.ru/natural-sciences/html (ecrecTBeHHO-HAYYHBIN KYpHAT JJISI MOJIOJICIKH
«I1yTh B HayKy»).
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http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.school.edu/
http://www.book.ru/
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html

3.2.3. JlonoJTHUTEIbHbI€ HCTOYHUKH
1. ®usnka a1 NpopeccHii U CIENUATBHOCTEH TEXHUYECKOTO W €CTECTBEHHO-

HayuHoro npodwierr A.B ®@upco M.: M3natenbekuii meHTp «Axagemusi», 2019.

2. dusuxka IS

npodpeccuii.  u

CIIEAAILHOCTEHN

TCXHHUYCCKOI'O u

ecTecTBeHHOHayyHoro npodwuieir. Coopauk 3amad. A.B ®dupcos, T. U. Tpodumona

M.: U3natenbckuii neHTp «Axagemus», 2018.

4, KOHTpOJIL H OII€CHKA PE3yJIbTAaTOB OCBOCHUA NUCHUIIJINHBI.

KOHTpOJII) N OLOCHKA PC3YyJIbTATOB OCBOCHUA 06HICO6p330BaTCHBHOﬁ JUCITHUITIINHBI

pPacKpBIBAIOTCS  4Yepe3

JTUCIUIIIMHAPHBIC

pE3yJIbTaTHI,

HarpaBJICHHBIC  Ha

dopmupoBaHre oOOMMX H NPO(PECCHOHATBHBIX KOMIIETEHLIHMA 1O pa3jaeiaM

U TCMaM COACPIKaHUA yqe6H0ro MaTtcpualia.

Kox v nanmenoBanue

(popmupyembIx
KOMIIETCHIIUH

Paznen/Tema

Tun omeHOYHBIX
MeponpHusATHI

OK 01. BeibupaTs criocoOsI
peleHus 3a1a4
npodeCCHOHATLHON
JeSITeIbHOCTH TPUMEHHUTEITIBHOK
Pa3IMYHBIM KOHTEKCTaM

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

Pasgen 4. Temsr 4.1., 4.2.
Pasznen 5. Temsr 5.1.,5.2., 5.3.
Pasnmen 6. Temer 6.1., 6.2.
Pazgen 7. Temwr 7.1, 7.2

OK 02. Mcnonb30BaTh
COBpPEMEHHBIC CPEICTBA
ITOMCKa, aHAJIN3a U
WHTEpIpeTany nHHOpMaluu
1 THGOPMAITMOHHBIE
TEXHOJIOTHH IS BBIIIOJIHEHUS
3aza4 npodeccruoHanbHON
IEeITEIbHOCTH

Pasgenl. Temsr 1.1.,1.2,1.3
Paszgen 2. Temnr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3,
3.4., 35.

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

6.2.

Pazgen 7. Temnr 7.1, 7.2

OK 03. ITmanuposats u
peatn30BbIBATH
cOOCTBEHHOE
npodeccuoHansHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPHUHUMATENBCKYIO
JEATEILHOCTD B
npogeccuoHanbHOHI chepe,
UCIIOJIb30BATh 3HAHUS 110
(uHaHCOBOW I'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX

Pasmen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

Pazpen 7. Temsr 7.1, 7.2

- YCTHBIM OIIPOC;

- (poHTaNIBHBIIOIPOC;

- OILICHKa KOHTPOJIbHBIX
pabor;

- HaOII0JIeHHE 32 X0JI0M
BBITIOJTHEHUS
n1abopaTopHbIX padoT;

- OLIEHKA BBIMOJIHEHUS
n1abopaTopHbIX padoT;

- OLIEHKa IIPAKTHYECKHUX
paboT (peueHus
KayeCTBEHHBIX, PACUETHBIX
3a/1a4);

- OLIEHKAa TECTOBBIX
3aJIaHHi;

- HaOmrogeHHe 3a X0I0M
BBITIOJTHEHUS
WH/IMBUIYaIbHBIX
IIPOEKTOB U OLIEHKA
BBITNIOJTHEHHBIX IIPOEKTOB;
- OLIEHKa BBIMOJHEHUS
JIOMAIITHUX
CaMOCTOSITENIbHBIXPa0OT;
- HaOII0JIeHHE M OlIeHKa
pelIeHus Keic-3a1ay;

- HAOIIOZICHHE U OLIEHKA
JIETTIOBOM UTPBI;
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CUTyalusax

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U
paboTaThB KOJUICKTUBE U
KOMaH1e

Pasnen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

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

OK 05. OcyiiecTBisTh
YCTHYIO UTTMCbMEHHYIO
KOMMYHUKAIUIO HA
rOCyJIapCTBEHHOM S3bIKE
Poccuiickoit denepaiyu ¢
y4eToM 0COOeHHOCTe!
COLIMAJIBHOTO U KYJBTYPHOIO
KOHTEKCTa

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

Pasgen 4. Temsr 4.1., 4.2.
Pasznen 5. Temsr 5.1.,5.2., 5.3.

Pasnmen 6. Temer 6.1., 6.2.

Pazgen 7. Temnr 7.1, 7.2

OK 07. CoxmelicTBOBaTH
COXPAHEHHUIO OKPYIKaIOIIeH
Cpelsl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHHU KJIMMaTa,
MIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX CHUTYAITHSIX

Pazmen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

Pasgen 4. Temsr 4.1., 4.2.
Pasnen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

- uddepeHunpoBaHHbIH

3a4€CT

[1K 1.2. Opranu3oBsIBaTh
BBITIOJTHEHHE
TEXHOJIOTMYECKUX OIeparuii
[IPOU3BOJICTBA MOJIOYHOU
MPOAYKIIMY Ha
ABTOMATU3UPOBAaHHBIX
TEXHOJOTMYECKHX JIMHUAX B
COOTBETCTBUHU C
TEXHOJOTMYECKUMHU
MHCTPYKLUSMHU.

Pa3zgen 3. Tema 3.2

OrieHKa BBIMOJTHEHUS
1abopaTopHOil pabOTHI

[1K 2.1. Opranu3oBsIBaTh
BXOJITHOM KOHTPOJIb KauecTBa U

YIIaKOBOYHBIX MaTE€PUAIOB,
MIPOM3BOJICTBEHHBIN KOHTPOIh
noiy(habpukaToB, HapaMeTpoOB
TEXHOJIOTUIECKUX MPOIECCOB H
KOHTPOJIb KauecTBa FOTOBOM
MPOJIYKIIUHN U3 MSCHOTO CBIPBSL.

0€30IMaCHOCTH MSCHOTO ChIpbA U
BCITOMOTaTCJIBbHBIX KOMIIOHCHTOB,

Pa3znen 2. Tema 2.3.

OreHKa BBITOTHEHHUS
nabopaTopHOH PabOTHI
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