oI

Digitally signed by
Hocblpesa ManuHa
AnekcaHapoBHa

DN: C=RU,
Ou=[upekTtop, O=IBMNOY
MO "CMK", CN=HocblpeBa
FanvHa AnekcaHapoBHa,
E=mo_spkolledzh@mosreg
ru

Reason: 51 yTeepxzato
[aHHbIi AOKYMEHT
Location: Ceprues lNocag
Date: 2023-09-20 15:18:03

MunucrepcTBo 00pa3oBanus MOCKOBCKOW 00JI1acTH
['ocynapctBenHoe Or01KeTHOE TPO(hecCHOHATBHOE
oOpa3oBaresibHOE yupexaeHne MOCKOBCKOM 001acTu
«Ceprueo-Ilocaackuii KoIemx»

[TIPOI'PAMMA JUCLIUTUIAHBI
OO0/1Y.09 ®U3UKA

r. Ceprues Ilocan
2023 1.

Ipunaoxenne 4-9



PACCMOTPEHO COI''TACOBAHO

Ha 3acenannu [IK 3am. qupekropa no YMP
00111e00pa30BaTeIbHBIX,

€CTECTBEHHOHAYYHBIX
Y TYMaHUTAPHBIX JUCIMILIAH

[Ipor

pamm
a yueOnoit mucummumabl OOJ.09 @wusuka pa3pabotaHa B CcoOTBETCTBMH C Ilpukazom
MunucrepctBa oOpa3oBanusi u Hayku P® ot 9 nexabps 2016 r. Nel554 "OO yrBepx)aeHuUU
denepanbHOrO TOCYJAPCTBEHHOIO OOPa30BAaTEIBHOIO CTaHAApTa CPEAHEro MpodecCHOHATBLHOTO
oOpa3oBanus no crneuuanbHocTd 18.02.12 TexHosOrHs aHAIMTUYECKOTO KOHTPOJS XUMHUYECKHX
coequHeHU" (C U3MEHEHHUSIMHU U JIOTIOJIHEHUSMH ), PEKOMEHIAIUSAMU 110 OPTaHU3aIUH MOTy4eHUs
cpeaHero oOmero oOpa3oBaHUs B MpeZeiiaX OCBOCHHUS 00pa3oBATENbHBIX MPOTPAMM CPETHETO
npodeccuoHansHOro 00pa3zoBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUs ¢ Y4eTOM TpeOoBaHUMN
(denepanbHBIX TOCYIApPCTBEHHBIX 00Pa30BATENbHBIX CTAHAAPTOB U MOJTYYaeMON CHEIHATIbHOCTH WITH
npodeccuu cpenHero npodeccunonansHoro odopaszoBanus (mucbmo JlemaprameHTa rocyapcTBEHHOM
NOJIUTHUKH B cdepe moaroToBku padounx kanpos u 11O Munobpuayku Poccum ot 17.03.2015 Ne
06-259), na ocHoBanuu IIpumepHOW paboueil mporpaMmbl 00IIEOOPA30BATEIHLHON JAUCIUILTHHBI
«Duznka» i mpodecCHOHATFHBIX 00pa30BaTeNbHBIX OpraHu3aluii, paspadorannoir ®I'OY JI10
«MHCcTUTYT pa3BuTus TpodhecCHOoHaTbHOr0 o00pazoBaHus» (0a30BBI  ypOBEHb, BapuUaHT 2)
(mpotokon Nel3 ot 29.09.2022).

Opranuszanus-pa3padoTIuK:
['ocynapcTBeHHOE OrojkeTHOE HpodeccHoHaIbHOE 00pa3oBaTelIbHOE YupexkaeHHe MOCKOBCKOM

obnactu «CeprueBo-Ilocanckuii KoIemHK»»

ABTOp-pa3paboTUHK:
[HopuukoBa IOmusa AunekcangpoHa - mnpenonasarens [BIIOY MO «Ceprueso-llocanckuii

KOJIIIC K>


http://ivo.garant.ru/document/redirect/71576288/0
http://ivo.garant.ru/document/redirect/71576288/0
http://ivo.garant.ru/document/redirect/71576288/0
http://ivo.garant.ru/document/redirect/71576288/0
http://ivo.garant.ru/document/redirect/71576288/0

COJAEP)KAHUE

1. OGuias xapakTepuCTHKa PUMEPHOI pabodeii porpaMmbl 00IIe00pa3oBaTEIbHOM UCIUTUTHHBI

4
2. CTpyKTypa u CoAep:KaHre 00IIe00pa30BATENLHOM JUCIUATLIHHDL ......veveeveeseessessessessessessesseesen oe 17
3. VYcioBus peanusanyy mporpaMMsl 00I€00pa30BATENEHON JUCIUILIHHEBL ......ccveevervesresreareens s 25

4. KoHTpoJIb U OLIEHKA PE3YJILTATOB OCBOCHHS 00I€00pa30BaATENBHON JUCIUILINHEL. ............... 28



1. O0mas xapakTepucTuKa NPpUMePHOI padoueii MporpaMMbIodIIe00pa30BaTeIbHOM
AMCUHMILINHBI

Oo6meobpa3oBatenbHas  aucnuiuinHa — «Du3nMkay  SBISAETCS — 00sA3aTeIbHOW  YacThIO
00111e00pa30BaTEeILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO no
crenuanbHOCTH 18.02.12 TexHOIOTUs AHATUTUYECKOT'O0 KOHTPOJISI XUMHUUECKUX COSAMHEHUH.

1.2. leau 1 nJIaHUpPyeMble Pe3yJabTAaThl 0CBOCHUS TN CHUIINHBI:

1.2.1. leau AucCHUNJINHBI:
CopepxaHue MporpamMmbl 00IIe00pa30BaTeIbHON TUCIUIUIMHBI DHU3KMKa HaNpaBiIeHO Ha
JOCTHIKEHHE CTISTYIONINX IeJIeii:

® (dopMupoBaHHE Yy 00yUaIOUIUXCS YBEPEHHOCTH B LIEGHHOCTH 00pa30oBaHUs,3HAUNMOCTH
¢u3nUecKkux  3HAHUM I COBPEMEHHOTO  KBAIM(UIIMPOBAHHOTO  CIEIHANUCTAa  IPH
OCYILIECTBIICHUH €r0 NMPo(hecCHOHAITBHOM eI TeIbHOCTH;

L4 (1)OpMI/IpOBaHI/IC eCTGCTBCHHO'HaquOﬁ I'paMOTHOCTH;

® oOBjaJeHHE CHenu(UIECKOr CUCTEeMON (U3NYECKUX TOHATUH, TEPMUHOJOTHEH W
CUMBOJIMKOI;

® OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTE;

® OBJIaJICHNE OCHOBHBIMU METOJAMHM HAY4YHOI'O IIO3HAHUS IPUPOJBI, UCIOJIB3YEMBIMU B
¢u3uke (HAOMIOJCHWE, ONKMCAHWE, W3MEPEHUE, BBIIBWKCHHWE THIIOTE3, IPOBEICHHE
9KCIEPUMEHTA);

® OBJIaJICHUC YMCHUSIMH O6pa6aTI)IBaTI) JaHHBIC SKCIICPUMCHTA, O0BACHATH IMOJIYYCHHBIC
PE3yibTaThbl, YCTAHABJIINBATb 3dBUCUMOCTH MCKIY (1)I/I3I/I‘IGCKI/IMI/I BCIMYHMHAMH B Ha6J'IIOI[a€MOM
SABJICHUH, ICJIaTh BBIBOJBI,

® (hopMUpOBaHHE YMEHHUS peliaTh (U3MUECKUe 3a7]a4l Pa3HbIX YPOBHEU CIOKHOCTH;

® Dpa3BUTHE IIO3HABATEJIbHBIX MHTEPECOB, HWHTEIUIEKTyaJIbHBIX M  TBOPUYECKHX
croco0OHOCTeH B mpoliecce NpuoOpeTeHus] 3HaHUH ¢ UCIOJIb30BAHUEM DPA3JIMYHBIX MCTOYHHKOB
MH(pOpMallMd U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHH; yMeHuN (QopMyaupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO IO3UIMIO IO OTHOWICHHIO K (U3MUecKkod HUHpOpMaLuy,
MIOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB;

® BOCHHUTAHUE YyBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKY.
Ocgoenmne kypca O/l «®u3ukay npearnonaraet peneHue CiaeIyomunx 3a1a:

® npuoOpeTeHHe 3HaHUN O (yHIAMEHTaJIbHBIX (PU3MUECKUX 3aKOHAX, JIEKAIIUX B
OCHOBE COBpPEMEHHOW (DM3MUECKON KapTUHBI MHpa, MPUHIMIIOB JAEHCTBUS TEXHUYECKHX
YCTPOMCTB M MPOM3BOJCTBEHHBIX IPOLIECCOB, O HanOojee BaXXHBIX OTKPBITUSAX B OOJIACTH
(GU3KKY, 0Ka3aBIINX ONpPEENSIONIEee BIUSHUE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

® [IOHHMAaHUeE (I)I/ISI/I‘IGCKOI‘/JI CYIUIHOCTHU ﬂBJ'IeHPIﬁ, MNpOABIAIONIUXCAA B paMKax
HpOHBBOHCTBeHHOﬁ JACATCIIBHOCTH,

® OCBOGHHE CIIOCOOOB  HCHOJB30BaHUSA  (U3WYECKMX 3HAHMA U pEeLIeHHUs
NPAKTUYECKUX M NpOo(EeCcCHOHATbHBIX  33/4ay, OOBACHEHHUS  SIBICHUH  IPUPOJIBI,
IIPOU3BOJCTBEHHBIX M TEXHOJIOIMYECKHX IIPOLECCOB, NPHUHLUIIOB JEHCTBUS TEXHUYECKUX
nprOOPOB U YCTPOUCTB, 0OecredeHns: 6e30MacCHOCTH MIPOU3BOICTBA U OXPaHbl IPUPOIbI;

® (dopmupoBaHme yMEHUN pemaTh y4eOHO-TIPAKTHYECKUE 3a7adud  (HU3UIECKOTO
coJiepKaHus ¢ y4€TOM NpoQecCuOHaIbHON HallPaBICHHOCTH;

® [puoOpeTeHne OMbITa MO3HAHUS U CAaMOIO3HAHMS, YMEHUI CTAaBUTh 33/Ja4d U peniaThb
po6IeMbl ¢ y4ETOM NpodhecCHOHAIBHOM HApPaBIEHHOCTH;

® (QopMupOBaHME YMEHUW HCKaTh, aHAIU3UPOBATH U 0OpaldaThIBaTh (U3HUECKYIO
uHpOpMaLKIO ¢ Y4€TOM podecCHOHATBHON HAalPaBIEeHHOCTH;

® [10Ar0TOBKA O6yanOHH/IXC$I K YCICIIHOMY OCBOCHHUIO JUCHUILUIMH U MO)I}U'ICﬁ
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npoeCCHOHATBHOTO IMKJIA: (OPMUPOBAHME Yy HUX YMEHUH M ONbBITAa JEATEIbHOCTH,
XapaKTepHBIX s mpodeccuit / TOMHKHOCTEH CIyKAIUX WM CHEIUATbHOCTEH, TOTydyaeMbIX B
npodeccoHaIBHBIX 00Pa30BaTENLHBIX OPraHU3aIHAX;

® [OIroToBKa K (OPMHUPOBAHMIO OOMIMX KOMIIETCHIUH OyAyIlero Crenuainucra:
caM000pa30BaHMs, KOMMYHUKAIMH, MPOSBICHHUS TIPa)IAHCKO-IIATPUOTUYCCKON ITO3UIIMH,
COTpYJHHMYECTBA, NPUHATHS pEIICHWH B CTAHAAPTHOH M HECTAaHJAPTHOM CHUTyauusx,
IPOCKTHUPOBAHUS, TPOBEIACHUA (U3NYECKUX u3MepeHuid, 3¢pdexkruBHOr0o u 6Ge3omacHOro
UCTIONIb30BAHUS PA3IMYHBIX TEXHHYECKUX YCTPOWCTB, COOJIIOJICHUSI MPABUII OXPaHBI TpyJa IpU
paborte ¢ puznyeckumMu mpubdopamMu 1 060pyI0OBaHUEM.

OcobOeHHOCTH (POPMHUPOBAHUSI COBOKYIHOCTH 3aJad H3YYeHHS (QHU3UKH JUIS CUCTEMBI
cpenHero mpoeCcCUOHANBLHOTO O0pa30BaHMS 3aKITIOYACTCS B HEOOXOIMMOCTH peah3alliH
npodecCHOHANBHONW HAINPaBIEHHOCTH PEIIaeMbIX 3ama4y, yu€ra ocoOeHHOCTEH cdepbl
JeATEIbHOCTH OYIyIIMX CHCIUAINCTOB.

B pe3ynbTaTe 0CBOCHHS TUCITUTUIMHBI 00YJAIOIIUNCS 10JI2KEeH 3HATH!

® CMBICI TOHATHH: (U3UUECKOEe SBJIEHHE, TUIOTE3a, 3aKOH, TEOpHus, BEUIECTBO,
B3aUMOJICHCTBHE, OJIEKTPOMArHUTHOE II0JIe, BOJHA, (OTOH, aroM, AaTrOMHOE SApo,
MOHU3HUPYIOIINE H3ITydEeHUS;

® cMbICH (DPU3NYECKUX BEIMYHMH: CKOPOCTb, YCKOPEHHE, Macca, CHila, UMIYJbC, paboTa,
MEXaHWYeCKasi dHEPrusi, BHYTPCHHSS OHEprus, aOCONIOTHAas TeMIepaTypa, CpexHss
KAHETHYECKAsi SHEPTUS YaCTHII BEIIECTBA, KOJMYECTBO TEIUIOTHI, DJIEMEHTAPHBINA JIEKTPHUECKHUI
3apsz;

® cMbICT (HU3UYECKUX 3aKOHOB KIIACCHYECKOW MEXaHHKH, BCEMHUPHOTO TATOTCHHS,
COXpaHEHMsS  JHEPruH, HMIYyIbca W  DJCKTPHYECKOrO  3apsjna,  TEpMOAMHAMHUKH,
AIIEKTPOMArHUTHON MHAYKIWH, hoToddexTa;

® BKJIA/I POCCHUICKMX M 3apyOeXHBIX YUYCHBIX, OKa3aBIIMX HaWOOJbIIee BIUSHHE Ha
pa3BuTHe (HU3HKH;

B pe3ynbraTe 0cBOEHMS JUCHUIUIMHBI 00y4YarOIIUNACs J0/KEH YMeTh:

® TIPOBOAWTH HAOIIOICHUS, TUIAHUPOBATH U BBITIOIHSITH DKCIIEPUMEHTHI,

® BLIJBUIaTh TUIOTE3bI U CTPOUTH MOJIEIH,

® [PUMEHATH IOJy4YeHHbIE 3HAHUS MO (QU3MKE I8 OOBSICHEHHS pPa3HOOOpa3HbIX
(bu3nUecKux SBICHUNA U CBOICTB BEIECTB;

® [IPAaKTHYECKU MCIOJb30BaTh GU3NYECKUE 3HAHUS;

® OIIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYyYHON HH(OpMaIy;

® CIIOJIK30BaTh NMPUOOPETEHHBIE 3HAHUS M YMEHUSI JIJIsl PEIICHUS TIPAKTUYECKUX 3a]1a4
MOBCETHEBHOM >KMU3HH, oOecreueHrs O0€30macHOCTH COOCTBEHHOW >KM3HU, PallMOHAIBHOTO
MIPUPOJIONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpe/bl.

® ONUCKLIBATH U OOBICHSITE (1)I/ISI/I‘~IGCKI/IC SIBJICHUS M CBOIMCTBA TEN: CBOMCTBA FaSOB,)I(HJIKOCTeﬁ
U TBEPABIX TeJ; 3JEKTPOMAarHUTHYIO WHAYKIHUIO, PaclpOoCTpaHEHHE 3EKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; U3JTy4EHHE U MTOTJIOLIEHHE CBETAATOMOM; (poTO3hPexT;

® OTJIUYaTh I'MIIOTE3BI OT HAYYHBIX Teopnﬁ;
® JeaaTh BBIBOABI HA OCHOBE 3KCIICPUMCHTAJIBHBIX JaHHBIX,

® [IPUBOAMWTH NPUMEPHI, ITOKA3BIBAIOIIME, YTO: HaGJIIO,Z[CHI/I}I N OKCIICPUMCHT ABJIAKOTCA
OCHOBOI1 JJII  BBIABHKCHHUS THUIIOTE3 H Teopnﬁ, MMO3BOJIAIOT MPOBEPUTE HUCTUHHOCTH
TCOPCTUUCCKHUX BBIBOJOB, (bl/ISI/I‘{CCKaH TCOpHUA HacT BO3MOXHOCTH OOBSICHATh HU3BECTHBIC
SABJICHUSA NIPUPOJALI U HAYYHBIC (baKTI)I, MpEaACKa3bIBaTh €1I€ HCU3BCCTHBIC ABJICHUSA,

® [IPUBOAUTH HPHUMEPHI IPAKTUUYCCKOIO HCIIOJIB30BAHUS (I)I/I3I/ITICCKI/IX 3HAHUI: 3aKOHOB
MCXaHUKH, TCPMOJUHAMHUKN W OJCKTPOJUHAMHUKH B OHCPICTHUKE, pPa3JnM4YHbBIX BHUIOB
SJICKTPOMArHuTHBIX I/ISJ'IYIICHI/Iﬁ AJId pa3BUTHA paauo U TCJICKOMMyHI/IKaL[I/II\/'I, KBaHTOBOM (I)I/I3I/IKI/I
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B CO31aHUHU AJIEPHOM YHEPIE€TUKMU,Ia3€POB;

® BOCHPUHUMAaTb M HA OCHOBE IIOJIyYEHHBIX 3HAHHUH CaMOCTOSITEIBHO OIICHUBATh
uHpopManuio, coxaepxkamyocs B coobmenusx CMU, HWarepHere, Hay4HO-TIOMYJISPHBIX
CTaThAX.

® [IPUMCHATH NOJYYCHHBIC 3HAHUS IJI1 pCIICHUA (1)I/I3I/I‘-ICCKI/IX 3aaa4,

*
® omnpeaensaTh Xapakrep pU3ndecKkoro npoiecca no rpaduky, Tabmuue, popmyse ;
U3MEPSATH Pl GU3NICCKUX BEITUYHH, MPEACTABISAS PE3yIbTaThl H3MEPEHUN C YIETOM UX
MOTPEIIHOCTEH.

1.2.2. Ilnanupyemblie pe3yjabTAaTbl OCBOECHUS 00111€00Pa30BaTEJIbHON TUCUUILJIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO



Koa u HaumeHoBaHue
¢dopmMupyeMbIX KOMIIETEH U
OK 01. Bri6bupats criocoOsl
peuenus 3anay
npodeccuoHanbHOM
JIeATEIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo0mmel

B yacT Tpy10BOro BoCIUTAHMSA:

- TOTOBHOCTb K TPY/ly, OCO3HAHUE LIEHHOCTU
MacTepcTBa, TPYAOI00UE;

- FTOTOBHOCTb K aKTUBHOM J€ATEIbHOCTU
TEXHOJIOTUYECKOM U COLMalIbHON HalpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;
- HHTepeC K pa3IMyHbIM chepam npodeccuoHaIbHON
NesITebHOCTH,

Ogyagenne yHMBepCAJIbHBIMH Y4¢OHBIMH
MO03HABATEJILHBIMH JeliCTBUSIMU:

a) 0a30Bble JJOrHYecKHe AeHCTBHS .

- CaMOCTOATENBHO (OPMYIUPOBATH U
aKTyaJlu3UpoBaTh NMpoOJIeMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIECTBEHHBIH MPU3HAK WIIN
OCHOBAHUS JJIsl CPABHEHUSI, KJIACCU(PUKALIUN U
0000IICHHS;

- OIPENENSTh LIEIH IeATEIbHOCTH, 3a/1aBaTh
MapaMeTpsl U KPUTEPUU UX JOCTHKEHMUS,;

- BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTbH KOPPEKTUBBI B JI€ATEIHHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEJISIM, OLIEHUBATh PUCKU
MIOCJIEAICTBUI 1€ATENBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJIEHUE NIPU PELICHUH
KHU3HEHHBIX MpoOsIeM

JucuunianHapHble2

- copmupoBarh MpeaCTaBICHUS O POIM M MECTE
¢U3MKH W acCTPOHOMHHM B COBPEMEHHOW HaydHOMH
KapTUHE MHpa, O CUCTEMOOOpa3youeil poau pu3nku
B DPa3BUTUM €CTECTBEHHBIX HAayK, TEXHUKU W
COBPEMEHHBIX TEXHOJIOTMM, O BKJIALE POCCHUUCKHX H
3apyOeKHbIX Yy4YeHBIX-(DU3MKOB B pa3BUTHE HAYKU;
NOHMMaHHE (U3MUECKON CYIIHOCTH HaOII0JaeMbIX
ABJICHU MHUKPOMHpA, MAaKpOMUpa M METraMHupa;
IIOHMMAHHUE POJIM AaCTPOHOMHUHM B IPAKTHYECKOU
JICSATCIIBHOCTH 4YEJIOBEKa M JAJbHEHIIEM Hay4dHO-
TEXHUYECKOM  pPa3BUTUH,  poiau  (u3uku B
dopmMupoBaHUM  Kpyrozopa M  (DyHKIHOHAJIbHOMN
I'PaMOTHOCTH 4Y€JIOBEKa I PEIICHUs NPAKTUYECKUX
3ajau;

- cpopMUpPOBaTh YMEHHS pelllaTh pacueTHBIE 3a7auu C
SIBHO 3aJaHHOM (PU3WYECKON MOMENbI0, HCIIOIb3YS
¢u3nyecKre 3aKOHbI U MPUHIUIIBL, HA OCHOBE aHAIN3a
yCIIOBUSL 3aJladd  BBIOUpPATh (PU3MUECKYI0 MOJEIb,
BBIIETATh  (PU3MYECKHE BEIUYUHBI U (HOPMYJIBI,
HEO0OXOUMBIE 1JIs €€ PELIeHUs], TPOBOJUTH PACUEThI U
OLICHMBATh PEAJbHOCTh TMOJYYEHHOIO  3HAYEHUS
¢bu3nyecKkoil  BEIMYMHBI, pellaTh KaueCTBEHHBIE
3aJjauM, BbICTpauBasi JIOTMUECKH HENPOTHBOPEUUBYIO
LENOYKY pacCyXICHHM C ONOpOMl Ha W3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

- BJaJeTh OCHOBOIOJAraloIKUMU  (PU3HUECKUMHU
NOHATHSMM UM BEJIMYMHAMH, XapaKTEPU3YIOIIMMHU

1 YKasbIBatoTca GpopmMmupyembie IMYHOCTHbIE U MeTanpeameTHble pe3yabTatbl M3 ®TOC COO (B nocneaHel pegakumm ot 12.08.2022) B oTrnaronbHoin popme
2 AncumnnanHapHble (npegmeTHble) pesyibTaTbl YKa3blBAOTCA B COOTBETCTBMM C UX NOSIHbIM NepedHem Bo PIOC COO (B nocneaHem pegakumm ot 12.08.2022 ans
6a3o0Boro 1 yrnyb61eHHoOro ypoBHsa o0byyeHus



0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIBCKOMN 1
MPOEKTHOM JESATEIbHOCTH, HABBIKAMU PA3PELIEHUS
pooem;

- BBISIBJIATh IPUYMHHO-CJIECTBEHHBIE CBA3U U
AKTyaJIM3UPOBATh 3a]1a4y, BbIIBUTATh TUIIOTE3Y €€
peLIeHHs, HAXOAUTh apTYMEHTHI JIJIs 1OKA3aTeIbCTBA
CBOUX YTBEPXKICHHUI, 3aJ1aBATh TapaMeTPbl U
KPUTEPUU PELICHUS;

- AaHAJIM3UPOBATh MOJTYYECHHBIE B X0OJI€ PELICHUS
3a71a4M pe3yJIbTaThl, KpUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTD, MPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

- YMETb [IEPEHOCUTh 3HaHUSI B TIO3HABATEIbHYIO U
MIPAKTUYECKYIO 00JIaCTH KU3HEEATEIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpeIMETHBIX 00IacTei;

- BBIJIBUTATh HOBBIE UJIEH, IIPEAJIAraTh OPUTMHAIIBHBIE
MOJAXO/IbI U PELIEHNS;

- CITOCOOHOCTB MX HMCITOIL30BaHUA B
M03HABATEJILHON U COLMAJIbHON MPAKTUKE

busnueckue MIPOLIECCHI (cBsI3aHHBIMU c
MEXaHMYECKUM JIBJKEHHUEM, B3aUMOJICUCTBUEM TEII,
MEXaHMYECKUMH KOJICOAHUSIMU U BOJIHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMU
MpolieccCaMu; EKTPUUYECKUM U MArHUTHBIM TOJISIMU,
ANEKTPUUECKUM TOKOM, AIIEKTPOMArHUTHBIMU
KOJICOAHUSIMH Y BOJTHAMU; ONITUYECKUMU SIBJICHHUSMHU;
KBAaHTOBBIMHM  SIBJICHUSIMH, CTPOCHHMEM aroMa U
aTOMHOTO  siIpa, PaJMOAKTUBHOCTHIO);  BIIAJICHUE
OCHOBOTIOJIATAIOIITUMU ACTPOHOMHUYECKUMHU
MTOHSATUSIMH, MTO3BOJISIOIIUMHU XapaKTepHu30BaTh
MIPOLIECCHI, MPOUCXOIAIIME HA 3BE3/1aX, B 3BE3AHBIX
CHUCTEMax, B MEXraJaKTUUECKOM Ccpele; IBUKEHUE
HEOECHBIX TeJ, SBOJIIOLINIO 3Be3]] U BeeneHnnoii;

- chopmMupoBarh YMEHUS NPUMEHSATH
OCHOBOIOJIATAIOIINE  ACTPOHOMHYECKHUE  IOHATHUA,
TEOpUHM W 3aKOHBI JJs aHalu3a U OOBSCHEHHS
(bu3MYECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3JHBIX CHUCTEMaX, B MEXIAJIaKTUYECKOU cpene,
JIBUKEHHMsS] ~ HEOECHBIX TeJ, OBOJIOLUU 3BE3l H
Bcenennoi;

- BJIaJIETh 3aKOHOMEPHOCTAMHM, 3aKOHAMH U TEOPUSIMU
(3akoH BcemupHoro tsrotenus, 1, I1 u IIl 3akonb1
HproToHa, 3aKOH COXpaHEHUSI MEXaHMYECKON YHEPTUH,
3aKOH COXPaHEHUsS UMITYJIbCa, TPUHITUTT
CYTEPIIO3HINH CHJI, TPUHITUT PABHOTIPABHOCTH
WHEPIMATBHBIX CHCTEM OTCUETa; MOJICKYIISIPHO-
KHHETHYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ta30BhIE
3aKOHBI, TIEPBBIN 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHUs AEKTPUIECKOTO 3aps/a, 3akoH KymoHa,
3akoH OMa Jij1sl ydacTKa 1enu, 3akoH Oma 114 moJHOH
ANEKTPUUYECKON 11eTH, 3aKoH J[xkoyns - Jlenua, 3akoH



OK 02. Ucnoap3oBaTh
COBpPEMEHHBIE CPEJICTBA ITOKCKA,
aHaJIM3a U HHTEPIIPETALINN
uHpopmaruu, u
UH(OPMALIMOHHBIC TEXHOJIOTUH
JUUISL BBITTOJHEHHS 3a/1a4
npodeccuoHanbHOM
JIeITeIIbHOCTH

B 00J1acTH IEHHOCTH HAYYHOT'O MIO3HAHMSA

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOILLECTBEHHOM MTPAKTUKH, OCHOBAHHOI'O HA
JMaJIore KyJIbTyp, CIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHME A3BIKOBOM M YNTATEIIbCKON
KYJIBTYpPBI KaK CPEICTBA B3aUMOJIEHCTBUSA MEXTY
JIIOJbMU U TTIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTH HAyYHOU JEATEIBHOCTH,
TOTOBHOCTB OCYIIECTBIIATH IPOEKTHYIO U
HCCICA0BATCIILCKYIO ACATCIbHOCTh MHANBUAYAJIbHO U
B I'pyIIIIE;

Ogi1ajeHne YHMBeEPCAJIbHBIMH Y4eOHbIMH
NMO3HABAaTCJIbHBIMHU IICﬁCTBPIﬂMPI:

B) padora ¢ nHpopmanmeii:

- BJIaZIETh HaBbIKAMU MOJTy4yeHus: HHGOpMaIuu 13
HCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOATCIILHO
OCYILIECTBIISATH TIOUCK, aHAJIN3, CUCTEMATH3alUI0 U
MHTEpPIpEeTaI0O MHPOPMAIIMK Pa3IMYHbIX BUIOB U
dhopm mpecTaBIeHNUs,

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ y4eTom
Ha3zHauyeHUs MHOOPMAINH U 1IeTICBON ayAUTOPHUH,

AIIEKTPOMArHUTHOM MHAYKIMH, 3aKOH COXPaHEHUS
SHEPTHUH, 3aKOH MPSIMOJIMHEHHOTO pacrpoCTpaHeHUs
CBETAa, 3aKOH OTPAXKEHUSI CBETA, 3aKOH IIPEJIOMJICHUS
CBETa; 3aKOH COXPAaHEHHS YHEPTUH, 3aKOH COXPAHCHHS
MMITYJbCA, 3aKOH COXPAHEHMSI IEKTPUUYECKOTO 3apsija,
3aKOH COXpPaHEHMsI MacCOBOTO YKCIIA, IOCTYNIAThI
bopa, 3akoH paAl0aKTUBHOIO pacnaia); yBEpeHHOE
MCII0JIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEN IIpU
aHann3e PU3NIECKUX SIBIICHUN U MPOLIECCOB

- YMETh YUUTHIBATh I'PAHUIIBI IPUMEHEHUS U3YYEHHBIX
bu3nueckux Mojesel: MaTepraibHas TOUKa,
MHepLHalbHas CUCTEMa OTCYETa, UIeaIbHbIH ra3;
MO/IEJIN CTPOEHUS ra30B, KUIAKOCTEH U TBEPABIX TeJ,
TOUYCYHBIN AIIEKTPUUYECKUM 3apsi, sAepHas MOJIEIb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOTO sJIpa IpU
peleHnn (PU3NYEeCcKHX 3a/1ad



OK 03. I[Inanuposats u
peaIn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
peANPUHIMATENbCKYIO
JeSITeTbHOCTD B
npodeccuoHanpHOM chepe,
UCTIOJIb30BaTh 3HAHMS IO
(uHaHCOBON TPAaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

BBIOMpast ONTUMANIbHYIO (HOPMY MIPEICTABICHUS U
BU3YyaJIU3aIiH;

- OIICHUBATh JIOCTOBEPHOCTH, JIETUTHMHOCTb
nH(pOpMaINH, €€ COOTBETCTBUE MTPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCTOJIB30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H
OpTaHU3aIMOHHBIX 33]1a4 C COOI0AeHNEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKHU 0€301MacCHOCTH, TUTUEHHBI,
pecypcocOepexeHns, TPAaBOBBIX U 3TUYECKUX HOPM,
HOPM MH(OPMALIMOHHON O€30MaCHOCTH;

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

B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHU,
THYECKOTO MOBEICHMUS;

- CITIOCOOHOCTH OIIEHUBATh CUTYAILIUIO U TPUHUMATH
OCO3HaHHBIE PEIIeHNUs, OPUEHTHPYSICh Ha MOpPaIbHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH;

- OCO3HaHME JIMYHOTO BKJIa/Ia B TIOCTPOCHUE
YCTOMYHUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIUTEISIM H
(wm) IpyruM YjieHaM CEMbH, CO3JIaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHUSA LIEHHOCTEN CEMEMHOMN
KM3HHU B COOTBETCTBUU C TPAIUIIASIMHU HAPOJIOB
Poccun;

Ogaanenne yHUBEPCAIbLHBIMH PerysiTHBHBIMHU
AefCTBUSIMU:

4) CaMOOPraHM3aNM:

- CAMOCTOSITEJILHO OCYIIECTBIIATH IO3HABATEIBHYIO

- BIQJICTh OCHOBHBIMU METOJaMH Hay4YHOTO TTO3HAHMUS,
UCIIONIb3YEMBIMU B (DU3HMKE: IPOBOAUTH MIPSIMbIE U
KOCBEHHBIE U3MEpeHUS PU3NYECKUX BETUUHH,
BBIOMpAasi ONTUMAIBHBIN CIOCO0 U3MEPEHUS U
WCIIOJIB3YS U3BECTHBIE METO/IbI OIEHKH MOTPEIIHOCTEN
WU3MEpEHUI, TPOBOIUTH UCCIICIOBAHUE 3aBUCUMOCTEH
(U3HYECKUX BEIIMYMH C UCTIOIB30BAHUEM TIPSIMBIX
WU3MEpEeHUH, 0OBSCHATH TOJTyYEeHHBIC PE3YyIbTATHI,
UCTIOJB3YS (PU3HUYECKUE TCOPHH, 3aKOHBI M IIOHATHS, U
JleTaTh BBIBOJIBI; COOJIOIaTh MpaBmiia 0€30MacHOTO
TpyJa P IPOBEACHUH UCCIICIOBAaHUH B paMKax
y4eOHOTr0 dKCIIEpUMEHTA U yUeOHO-
HCCIICIOBATEIILCKOM JIEITEIFHOCTH C HCIIOIb30BAaHHEM
U (POBBIX H3MEPUTEIBHBIX YCTPOWCTB U
nmabopaTopHOTo 000pynOBaHMs; CHOPMHUPOBAHHOCTH
MPEJICTABICHUA O METOAaX MONyYeHUSI HAyIHBIX
ACTPOHOMUYECKUX 3HAHMI
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OK 04. DpdexTrBHO

JeSTEIbHOCTb, BBISIBIISITH MPOOJIEMBI, CTABUTH H
(dhopMynpoBaTh COOCTBEHHEBIE 3a/1a4U B
00pa30BaTeNbHON IEATETPHOCTH U KU3HEHHBIX
CUTYaIUIX;

- CAaMOCTOSITEJIbHO COCTABJISAITH IIJIaH PELICHUS
POOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM;
CIOCOOCTBOBATh (POPMUPOBAHUIO H MTPOSBICHUIO
ITUPOKOH IPYIUITNH B Pa3HBIX 00IaCTsSIX 3HAHUH,
MIOCTOSIHHO IOBBIIIATh CBOW 00pa30BaTENIbHBIN U
KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MPUEMBbI peICKCUU ISl OLIEHKH
CUTYaIluH, BBIOOpA BEPHOTO PELICHUS;

- YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO
MPUHUMATD PELICHUS 110 UX CHUKEHUIO;

B) IMOLMOHAJIBLHbIH HHTEJJIEKT, MPeANoJIaraluui
c¢OopMHPOBAHHOCTD:

BHYTPEHHEN MOTHBAIMH, BKIIIOUAIOIIEH CTpEMIIEHUE K
JOCTH>KEHHIO LIEJIH U YCIIEXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHUE JE€HCTBOBATh, UCXO/IS U3
CBOHX BO3MOXKHOCTEH;

- OMITaTHH, BKITIOYAIOIIEH CITOCOOHOCTh TOHMMATh
AMOITMOHAIIBHOE COCTOSTHUE IPYTUX, YYUTHIBATH €r0
TIPU OCYIIECTBICHUH KOMMYHHUKAIINH, CTIOCOOHOCTD K
COYYBCTBHIO U CONEPEKNBAHUIO;

- COIMATIbHBIX HABBIKOB, BKITIOUYAIOIINAX
CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C APYTHMHU
JIFOIbMH, 3a00TUTHCS, TIPOSIBIISATH HHTEPEC U
paspemiaTh KOHMOIUKTHI

- TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO U

- OBJIAICTh YMCHUSAMHU pa6OTaTB B I'pyIIie €
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B3aMMO/ICHICTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

OK 05. OcymiecTBasTh YCTHYIO U
NUCbMEHHYIO KOMMYHHUKAIIHIO HA
TOCYJapCTBEHHOM SI3BIKE

CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE HABBIKAMHU y4eOHO-MCCIIE0BATEIHCKOM,
MPOEKTHON ¥ COLMAJIbHOW JIEATENIbHOCTH;
OBJajieHHe YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU /IeHiCTBUSAMM:

0) coBMeCTHas1 1eSITeJIbHOCThD!

- IOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA
KOMAaHTHOW ¥ MHIMBHyaTbHOIN paboThI;

- MPUHUMATH 1IEJIU COBMECTHOM JEATEIHHOCTH,
OpraHU30BBIBATh U KOOPAUHHUPOBATH JIEUCTBHUS 110 €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHM,
pacnpenenaTh pojid ¢ y4eTOM MHEHUM Y4aCTHUKOB
00CYyXIaTh pe3ylbTaThl COBMECTHON paboThI;

- KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B yCIOBHSIX
peabHOTO, BUPTYAIbHOTO 1 KOMOWHUPOBAHHOTO
B3aUMOJCICTBUS;

- OCYIIECTBIISITh IO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYALMSIX, IPOSBISATh
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU
ACCTBUAMU:

') NPUHATHE ce0s1 M APYIrUX JIOIei:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JTFOACH
MIPY aHAJIU3€ PE3YJIbTATOB JESITEILHOCTH;

- IPU3HABaTh CBOE MPABO M MPABO APYTUX JIOJIEH HA
OIMOKHU;

- pa3BUBAThH CIIOCOOHOCTh MMOHUMATh MUP C
MO3UIAN JIPYTrOTro YeJI0OBEKa

B o0sacTH 3cTeTHY€CKOr0 BOCIIUTAHUA:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAs
ACTETUKY HAy4YHOI'O TBOPYECTBA, MPUCYIIIETO

BBITTOJIHCHHUEM PA3JIMYHBIX COUAJIBHBIX poneﬁ,
IUIAHUPOBATh padbOTy IPyIIIbl, PALIMOHAIBHO
pacrpeneiaTh AeATeIbHOCTh B HECTAHIaPTHBIX
CUTyalusX, aICKBATHO OUCHHUBATDL BKJIAJ KaKA0I'0 U3
YYaCTHUKOB I'PYIIIBI B PELIEHUE PacCMaTpUBAEMOM
poOIIeMBI

- YMETh pacrio3HaBaTh (YU3HUECKUE SBICHHS
(mporeccsl) U OOBSCHATh UX Ha OCHOBE N3YUEHHBIX
3aKOHOB: paBHOMEPHOE U PAaBHOYCKOPEHHOE
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Poccuiickoit ®enepanuu ¢
y4eTOM 0COOEHHOCTEH
COLMAIBLHOIO U KYJIBTYPHOIO
KOHTEKCTa

OK 06. [TposiBIATE TpaXIaHCKO-
NaTPUOTHIECKYIO TTO3UITHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
NIOBEJICHHE Ha OCHOBE
TPaIUIIHOHHBIX
00111eU€eIOBEUECKHX LIEHHOCTEH, B
TOM YHCJIE C YIETOM

¢busnveckoii Hayke;

- c1ocOOHOCTh BOCIIPHHUMATD PAa3IMYHbBIC BUIBI
HUCKYCCTBA, TpAAULIUU U TBOPUYCCTBO CBOCTO U APYIUX
HapOJIOB, OIIYIIATh YMOLMOHAIBHOE BO3/ICHCTBIE
HCKYCCTBA;

- Y6€)I(H€HHOCTL B 3HAYUMOCTHU IJIA JIMYHOCTHU U
00I11eCTBa OTEYECTBEHHOTO U MUPOBOT'O UCKYCCTBA,
OTHUYCCKUX KYJIbTYPHBIX Tpazmunﬁ " HApOJHOTI'O
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBLIPAKCHUIO B Pa3HbIX BHIAX
HCKYCCTBA, CTPEMJICHUC ITPOABJIATH KA4CCTBa
TBOPYECKOH JINYHOCTH;

Osiaienne YHUBEPCAJIbHBIMHU
KOMMYHHMKATHBHBIMH JIeHCTBUSIMH:

a) o0lIeHHe:

- OCYILIECTBJIATh KOMMYHHKAIIMK BO BeexX chepax
KHU3HH;

- pacro3HaBaTh HeBepOalbHbIE CPEICTBA OOIIEHMS,
MIOHUMAaTh 3HAYEHHUE COLUAIIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKY KOH(DIUKTHBIX CUTYallui
U CMATYaTh KOH(IUKTHI;

- pa3BEpHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY
3pC€HHA C UCITOJIb30BAHUEM S3BIKOBBIX CPCACTB

- OCO3HaHHE 00YYAIOIUMHUCS POCCUHCKON
Fpa)KHaHCKOﬁ NIACHTUYHOCTH,

- [[EJICHAITPABIICHHOE Pa3BUTHE BHYTPEHHEW MO3ULIMHU
JUYHOCTH Ha OCHOBE JYXOBHO-HPABCTBEHHBIX
eHHocTer HapoaoB Poccuiickoi denepannu,
I/ICTOpI/IquKI/IX )41 HaI_II/IOHaJIBHO-Ky.HBTypHBIX
Tpanuuui, GOpMUPOBAHUE CHCTEMbI 3HAYUMBIX

NpSMOJIMHEHHOE IBMKEHUE, CBOOOIHOE MaJICHHE Tell,
JIBUKEHME 110 OKPYKHOCTH, UHEPLIUS,
B3alMOJICHCTBUE TEJI, KOJIe0aTeIbHOE IBUKEHUE,
pe30HaHC, BOTHOBOE JIBUXKEHNUE; U Dy3us,
OpOYHOBCKOE JBM)KEHUE, CTPOCHHE YKUIKOCTEH 1
TBEPJBIX TEJ, U3BMEHEHUE 00beMa TeJl IPU HarpEeBaHUU
(oxJ1aX1eHUN ), TEIUIOBOE PAaBHOBECUE, UCIIAPEHHUE,
KOH/JIEHCAIUs, IJIaBICHNUEe, KPUCTAJUIM3ALUs, KUIICHHE,
BIIQ&XKHOCTB BO3/yXa, CBSI3b CPEHEN KHHETHYECKON
SHEPrUM TEIJIOBOTO JIBUKEHUS MOJIEKYII C
abCOJIIOTHOI TeMIleparypoil, OBBIILIEHUE 1aBICHUS
rasa Ipy €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEX/y apaMeTpaMH COCTOSIHMSI r'a3a B
U30IpolLeccax; MEKTPU3aLus Tell, B3auMoJIeiicTBHe
3aps1/10B, HarpeBaHKUe MPOBOJHUKA C TOKOM,
B3aMMOJICHCTBHE MarHUTOB, JJIEKTPOMAarHUTHAs
MHAYKINS, JEMCTBHE MAarHUTHOTO TOJIsI HA TPOBOIHUK
C TOKOM U JABMXKYIIUHKCS 3apsij, MEKTPOMarHUTHbIE
Koj1e0aHMsI U BOJHBI, IPSIMOJIMHEIHOE
pacnpoCTpaHEHUE CBETA, OTPAKEHUE, TPEIIOMIICHUE,
uHTepepeHIys, AMPpaKys U NOIIpU3aLHs CBETa,
JcTiepcHs CBeTa; (POTOIIEKTPUIECKUN FPPEKT,
CBETOBOE /IaBJIEHUE, BOSHUKHOBEHUE JIMHEHUATOro
CIIEKTpa aToMa BOAOPOa, €CTECTBEHHAs U
HCKYCCTBEHHAs PaIiOaKTUBHOCTD

- chopMHpoBaTh YMEHUS IPUMEHSAThH OJTy4YEeHHbIE
3HAHUA U1 00BSACHEHUS YCIOBHUM MPOTEKAHUS
(bu3nYeCKUX SIBICHUN B IPUPOJIE U JIJISl IPUHSATHUS
MIPAKTHUYECKUX PEIICHUI B IOBCEHEBHOM KU3HU IS
obecrnieyeHns 6€30MacHOCTH MpU 00pallleHUH C
OBITOBBIMU TPUOOPAMHU M TEXHUYECKUMU
YCTPOHCTBAMHM, COXPAaHEHHS 3/I0POBbSI U COOJIIOICHUS
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rapMOHU3aLHUN
MEKHAIMOHAJIbHBIX U
MEKPEJTUTUO3HBIX OTHOLIEHUH,
MIPUMEHSATh CTaHAAPTHI
AHTHUKOPPYILIMOHHOTO MTOBEICHUS

LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIHOHHOTO MUPOBO33pEHUS,
IIPAaBOCO3HAHUs, YKOJIOTUYECKOHN KYJIbTYpBI,
CIOCOOHOCTH CTAaBUTh LIEJIH U CTPOUTH KU3HEHHBIC
IIJIaHBI,

B yacTu rpamaaHCKOro BOCIMTAHMSA:

- OCO3HAHHME CBOUX KOHCTUTYLIMOHHBIX IIPAB U
00513aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOTIOPSIKA;
- IPUHATHE TPAJUIIMOHHBIX HAIMOHAIbHBIX,
00I1IeYeTIOBEYECKIX TYMAHUCTHUECKUX U
JEMOKPATHYECKUX LICHHOCTEH;

- TOTOBHOCTb MPOTUBOCTOSTH U/I€0JI0TUN
JKCTpeMH3Ma, HallMOHAIM3Ma, KceHodoouu,
JUCKPUMMHALIMY 0 COLUATbHBIM, PEITUTHO3HBIM,
pacoBbIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTD B
MHTEpeCcax rpa’k1aHCKOro oOIIecTBa, y4acTBOBATh B
caMOyIIpaBJIeHUH B 00111€00pa30BaTEIbHOM
OpraHM3alMM U JETCKO-FOHOIIECKUX OpraHu3anusx;
- YMEHHE B3aUMOJCICTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKUIUAMU U
Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHHUTAapHOMN U BOJIOHTEPCKOM
NEeSATEIbHOCTH;

NATPUOTHYECKOI0 BOCIIUTAHUSA:

- cpOpMUPOBAHHOCTH POCCUUCKON TpaskTaHCKOM
HWJIEHTUYHOCTH, TaTPUOTU3MA, YBAXKEHUSA K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH niepesa Poaunoi,
rOpJIOCTH 3a CBOM Kpai, CBOIO PoiuHy, CBOIl SI3bIK U
KYJbTYpY, IPOIUIOE U HACTOSIIIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

- [ICHHOCTHOE OTHOLIEHUE K FOCYAapCTBEHHBIM

HOPM 3KOJIOTHYECKOTO TTOBEAEHHUS B OKPYKaIOLIEH
cpejie; MOHUMaHUEe HEOOXOIMMOCTH TPUMEHEHUS
JOCTYIKEHUH (PU3UKU U TEXHOJIOTUHN IS
PalMOHAIIBHOTO MTPUPOAOIIOIB30BAHUS



OK 07. ConeiicTBoBath
COXPAHEHHUIO OKpYKaroLen
Cpempl, pecypcocOepexeHHIo,
PUMEHSTH 3HaHUS 00 N3MEHEHHUH
KJIMMATa, MPUHIIATIBI
OepeKIIMBOro MPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIHSIX

CHUMBOJIaM, HICTOPUYECKOMY U IIPUPOJTHOMY HACIIEUIO,
MMaMATHUKAM, TpaauuusaM HapoaoB Poccuu,
JNOCTHKEeHMSM Poccuu B Hayke, UICKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYAE;

- ujeiiHas yoeXKIeHHOCTh, TOTOBHOCTH K CITYKEHHUIO U
3anure OTeyecTBa, OTBETCTBEHHOCTH 32 €ro CyIb0Y;
OCBOEHHBIE 00YYaIOIUMUCS MEXIIPEAMETHbIE
TIOHSTUSA U YHUBEPCAIbHBIC YU€OHBIE 1CHUCTBUS
(peryisTUBHBIE, IO3HABATENbHBIE,
KOMMYHHMKATUBHBIE);

- ciocoOHOCTH MX UCIIOJIb30BaHMS B TO3HABATEIBHOM
U COLIMAIbHOM MPAKTUKE, TOTOBHOCTH K
CaMOCTOATEJIbHOMY TUIAHUPOBAHUIO U
OCYIIIECTBIICHUIO yU4eOHON AESITENbHOCTH,
OpraHu3alyy yaeOHOro COTPYAHUYECTBA C
MeJarornyecKuMu pabOTHUKAMH U CBEPCTHUKAMH, K
YYaCTHUIO B TOCTPOECHUU UHIUBUYAIbHON
00pa3oBaTeNbHON TPAEKTOPHH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHON U COLMAIIBHOU
NEeATEIbHOCTH

B o6s1acTH 3K0/10rMYECKOr0 BOCIMTAHHUS:

- c(hopMHPOBAHHOCTH IKOJIOTUYECKOUN KYIbTYPHI,
ITOHUMaHHWE BIIMSHUS COLNAIBbHO-D)KOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON U COLIUATBLHON
Cpelbl, 0OCO3HaHUE TTI00aIbHOTO XapakTepa
9KOJIOTUYECKHX MPOOIeM;

- INTAHUPOBAHNE U OCYIIECTBJIEHUE ACUCTBUI B
OKpY>KaloIlleH cpelie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHUE IEHCTBUM, IPUHOCAILIUX BPE
OKpY>Kalollel cpele;

- chopMHpOBaTh YMEHUS IPUMEHSTD [TOJIyUE€HHBIE
3HAHUA U1 00BACHEHUS YCIOBHUM MPOTEKAHUS
(bu3nYeCKUX SIBICHUN B IPUPOJIE U JIJISl IPUHSATHUS
MIPAKTHUYECKUX PEIICHUI B IOBCEHEBHOM KU3HU IS
obecrnieueHns 6€30MacHOCTH MpU 00pallleHUH C
OBITOBBIMU IIPUOOpPAMU M TEXHUUYECKUMHU
yCTpOMCTBAMH, COXPaHEHHUSI 3710POBbSI U COOIIOICHUS
HOPM 3KOJIOTMYECKOTO MOBEICHUS B OKPYXKaroIen
cpelie; TOHUMaHKe HEOOXOUMOCTH IPUMEHEHUS
JTOCTYIKEHUH (PU3UKU U TEXHOJIOTUHN ISt
paloOHaIbHOIO TPUPOIOIOIb30BaHUS;
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IIK 2.2. [TpoBOoAMTh Kau€CTBEHHBIN
1 KOJTWYCSCTBECHHBIN aHAIN3
HEOPraHUYECKUX U OPraHUYECKUX
BEIICCTB XUMUYCCKUMH U (DU3UKO-
XUMHYSCKHUMH METOJAMHU.

- YMEHHE NIPOTHO3UPOBATH HEOIATOIIPUSITHbBIE
9KOJIOTUYECKHE NTOCIIEACTBUS IIPEANPUHUMAEMBIX
JENCTBUM, IPEAOTBPALLATD UX;

- paCLIMPEHUE OIBITA ACSATEIBHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH Ha OCHOBE 3HAHUH 1O (HU3UKE

- INIAHUPOBAHUE U OCYLIECTBICHUE ACUCTBUM B
OKpY>KalOILIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJIEH
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHCTBUM, IPUHOCSIINX BPEL]
OKpY>KaroIlel cpene.

- chopMHpOBaTH YMEHUSI IPUMEHSTH MTOJIy4CHHBIC
3HAHUS JUI OOBSICHEHUS YCIOBHIA MPOTEKAHUS
(U3HYECKUX SIBJICHUN B TIPUPOJIC U JIJIS IIPUHSATHUS
IIPAKTUYECKUX PELICHUI B IIOBCEIHEBHOM KU3HU JJIS
obecrieueHust 0€30MaCHOCTH MTPU OOPAIICHHUH C
OBITOBBIMHU IPHOOpPAMU ¥ TEXHHYECKUMHU
YCTPOMCTBAMH, COXPAHEHHSI 3JI0POBbs U COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIei
cpejie; MOHUMaHUEe HEOOXOIMMOCTH TPUMEHEHUS
JIOCTYOKCHUH (PU3MKHU Y TEXHOJIOTUH IS
paIoOHAaIBLHOTO MPUPOIONOIB30BAHUS

16



2. CTpyKTypa U coJep:kaHue 0011e00pa30BaTeIbHOM U CHUIIMHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bup yuebHoii paboTbl O6beMm B
qacax

O0beM 00pa30BaTENIbHOM IPOrpaMMBbl IUCLUIIIIMHbI 144

1. OcHoBHOE conepkaHne 82

BT. U.:

TEOpPETUIECKOe 00yueHNE 72

nmabopaTopHbIE 3aHATHS 10

2. IlpodheccnoHamTbHO-OPUEHTUPOBAHHOE COJICPIKAHNE 60

BT. 4..

TEOpeTHIeCcKoe o0ydeHne 36

nabopaTopHbIE 3aHATHS 24

[Mpomesxyrounast arrecranus (aud3ader) 2

17



2.2. TemaTu4ecKkHii IJIaH U coiepKaHue TUCHUILIUHBI « DU3UKA»

®opmupyemble
odmue u
HaumenoBanue Conep:xaHue yueOHOIr0 MaTepuaJa, 1ad0paToOpHble U NPAKTHYECKHe O6BeM npodeccHOHATLHBI
pa3aesioB H TeM PadoThI, HTHAUBHUAYAJIbHBIN NPOEKT (eciu npedycmompenst) 9aCcOB e
KOMIIeTeH U
"
1 2 3 4
Bgenenue. Copep:xanue yueOHOro MaTepHaJia: 4 OK 03
®u3nka u MeToAbl | Ousuka — QyHIaAMEHTaIbHAS HAyKa O MpHpojie. EcTecTBeHHO-HAaYyYHBIH METO]] O3HAHHMS,) OK 05
HAYy4YHOI'0 MO3HAHMSA | er0 BO3MOXHOCTM M TPaHUIbl MPUMEHUMOCTH. OKCIHEPUMEHT M TEOpHUs B IIPOLECCE
MO3HAHUS TPHUPOJBL. MoAenupoBaHue (PHU3NUECKUX SIBICHHH H IPOIEeccoB. Poib
JKCHEpUMEHTa U TEOpUH B Ipolecce IMo3HaHUsg npupoabl. (Pusuueckas BeIUYMHA.
@dusnueckue 3aKOHbl. ['paHUIBI NPUMEHUMOCTH (DU3MYECKMX 3aKOHOB U TEOpUH.
[Tpunuun coorBercTBudA. IloHsTHe o Qusnueckoil kaptuHe Mupa. [lorpemrHocTH
U3MEpEeHUuN (U3NYECKUX BENUYMH. 3HauYenHue Qu3uku npu o0ceoeHuu npogpeccuii u
cneyuanvrocmeii CI10°.
Paznen 1. Mexanuka 14(4/-)* OK 01
Tema 1.1 ConepxaHue y4eGHOr0 MaTepuaJa: 6 OK 02
OcHOBBI KHHEMATHKH | MeXxaHMYeCKOe [BIDKEHHE W ero Buabl. MarepuanbHas To4ka. OTHOCHTEIBHOCTH OK 04
MexaHudeckoro aprkeHus. Cucrema otcuera. [IpuHuun otHocutenbHocTH [anmuies. OK 05
CrniocoObl  onucanusi jawxkeHus. ITpaexkmopusa. Ilyme. Ilepemeujenue. PaBHOMEpHOE OK 06
npsMosinHeitHoe aBmxeHue. CKOpocTb. MTHOBEHHas U CpPeAHss CKOPOCTH. Y CKOpEHHE. OK 07
[TpsiMonMHEitHOE TBM)KEHHE C TIOCTOSHHBIM YCKOpPEHHEM. JIBM)KEHHE C IOCTOSHHBIM|
YCKOpEHHEM CBOOOIHOro najeHus. Pagnomepnoe osusicenue mouku no OKpysHcHOCHmU,
yenoeas ckopocmb. lleHTpocTpemMuTeNnbHOE YyCcKOpeHue. Kunemamuka abconiomuo
meepoozo mena.
Tema 1.2 Coaeprxanue yyeOHOro MmarepuaJia: 4

OcCHOBBI JHHAMHUKH

OcHoBHas 3agadya AJWHaAMHKMH. Cuna. Macca. 3akonsl MexaHuku Hpiorona. Cuibel B

3 MpocheccuoHanbHO opueHMUPOBAHHbIE 3AEMEHMbI COOEPHCAHUS 8bl0eseHbl KypcUSom

4 B CKOBKAX yKA3aHO KOIUYECMB0 4aco8, 8bl0eneHHbIX Ha Peanu3ayuro NPogpeccuoHanbHO OPUEHMUPOBAHHO20 COOEPHAHUA (meopemuyecKue

3aHAmMusA/nabopamopHsie pabomei)
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npupoae. Cuia TSHKECTU U CUjla BCEMHPHOTO TATOTEHHS. 3aKOH BCEMUPHOIO TATOTEHUS.
[lepBas kocmMuueckasi cKOpocThb. [IBuxkeHue IutaHeT U MaybiX Tesdl COJHEYHOH CHUCTEMBI.
Bec.

Hesecomoctb. Cuitbl ynipyroctu. CHJibl TpeHUsl.

Tema 1.3

3aKOHBI COXpaHEHHS B

MEXaHUKe

Conep:kanue y4eOHOT0 MaTepuaJia:

Nmmynbse Tema. UMmmynbe cuibl. 3aKOH COXpaHEHUS MMIYJIbca. PeakTHBHOE IBH)KCHHE.
Mexanuueckaa paooma u mowinocms. Kunemuueckasn snepeus. Ilomenuuanvnasn
IHepeUusa. 3aKOH COXPAHEHUA MeXaHudeckou IHepeuu. Pabora CWIIBI TSHKECTH M CHIIBI
ynpyroctu. KoncepBatuBHbie cuibl. [Ipumenenne 3akoHOB coxpaHeHus. Micronb3oBanue
3aKOHOB MEXAHUKH JJIsi OOBSICHCHHUS JBWKEHHUS HEOCCHBIX TEI M I  Pa3BUTHSA
KOCMHYECKHX UCCIIEOBAaHUM, TPAHUIIBI MPUMEHHUMOCTH KJIACCHUYECKOW MEXaHUKH.

Pa3nes 2. MoJiekyisipHasi GU3HKa U TEPMOJIMHAMHMKA

26 (10/4)

Tema 2.1
OcHoBBI
MOJIEKYJISIPHO
- KHHEeTHYeCKoM
Teopuu

Conep:xanue yue0HOro MaTepHaJia:

OcHOBHBIE NOJOXKEHUS MOJIEKYJIIPHO-KHHETUYECKONW Teopuu. Pa3mepsl u Macca MOJIEKyYT
u aromoB. bpoyHoBckoe nBmwxkeHue. Cuabt u  IHepIUA  MEHCMOEKYIAPHO20
63aumooeiicmeusn. CTpoeHre razoo0pa3HbIX, KHUJIKUX U TBEpAbIX Tesl. MneanbHblil ras.
JlaBnenne raza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-KMHETUYECKOM TEOpUU Ta30B.
Temnepamypa u ee usmepenue. TepMOAMHAMHUYECKAs IIKajda TEMIIEPaTypBHl.
AOComOTHBIN HYIb TeMiiepaTtypbl. TemiepaTypa 3Be3/1. CKOPOCTH JBUKEHHSI MOJIEKYN U
UX M3MEpeHHEe. YpaBHEHHE COCTOSIHUS WJIeallbHOTo rasa. M3ompouecchl U ux rpaguku.
["a3oBble 3ak0HBL. MoOmsipHas ra3oBasi IOCTOSIHHAS

6

JlaGopaTopHble 3aHATHS:
JlabopaTopuasi pabora Nel. M3y4yeHue 0JHOIO M3 H30IPOLECCOB

Pewenue 3a0au c npod)eccuonaﬂbnoﬁ HanpaejieHHoCmbslo

N

Tema 2.2
OcHoOBBI
TepMOJII/IHaMI/IKI/l

Conep:kaHue y4eOHOIr0 MaTepuaJa:

BHyTpeHnHsis sHeprusi cucteMbl. BHyTpeHHss sHeprust uaeainbHoro rasa. Pabora u termsora
Kak (opmbl mepenaun sHepruu. TermnoeMKocTb. YenbHas Tem1oeMKocTh. KomnyecTBo
TEIUIOTHI. Y paBHEHUE TeIIoBoro Oananca. [lepoeHavano TepMonHaAMHUKH. ATnabaTHBIN
npouecc. Bropoe Hawano tepmomunHamuku. Ilpunyun Oeiicmeus mennogoi MauiuHbl.
Tennogvie oguzamenu. KII/l mennoeozo osuzamensa. Xonoounvuvie mamunol. OXpana
OPUPOIBI

Tema 2.3
ArperaTtHsble

Conep:kaHue y4eOHOT0 MaTepuasa:

Ucnapenne u konaeHcauus. HacwllleHHBI Mmap W €ro cBoicTBa. AoOconwmuas u
OMHOCUMENbHAA 6]1ANCHOCMY 8030yXa. IIpuOOpPHI sl OTMpeeNieHUs BIAXXKHOCTH BO3/IyXa.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 2.2
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COCTOSIHMSI BellecTBa
U (pazoBbIe
nepexo/bl

Touka pocel. Kunenue. 3aBUCMMOCTb TEMIEPATYpPHI KUIIEHUS OT AaBieHus. Kpuruueckoe
COCTOSIHME BEIeCTBa. XapaKTEPUCTHKA KUAKOTO COCTOSHUS BemecTBa. [loBepXHOCTHBIN
CJIOM KMJIKOCTH. DHEprusi MOBEPXHOCTHOrO cios. bmvxuuil nopsaok. Iloeepxnocmuoe
nHamaxycenue. Cmauueanue. fenenua Ha cpanuye HCUOKOCMU C MEEPOLIM MENOM.
Kanuwmidapuele — gBnenuss.  XapakTepUCTHKAa  TBEPAOrO  COCTOSIHHMS — BEIIECTBA.
Kpucmannuueckue u amopghuvie mena. Ynpyrue cBOMCTBa TBEpJbIX Tei. 3akoH ['yka.
Mexannueckue CBOMCTBAa TBepAbix Ten. Ilmactuueckass (ocrarouHas) aedopMarius.
Tennosoe pacwupenue meepovix men u xncuokocmeil. Korgpgpuyuenm nuneiinozo
pacuwupenun. Koygpgpuyuenm o6vémnozo pacuupenun. Yuem pacuiupenusn ¢ mexuuke.
Ilnasnenue. Yoenvnaa menaoma naaenenuna. Kpuctranmuzauus. Ilpakmuueckoe
npumMeHeHue 6 NOBCEOHEBHOU MCU3HU (QuU3UUeCKUX 3HAHUI O CEOUCMEax 2a308,
HcuoKocmeil u meepovix meJ

JlaGopaTopHbIe 3aHATHSA:
Jlabopamopuas pavoma Ne2 Onpeoenenue 1axcnocmu 6030yxa

2

Paznen 3. DaexkTpoaunaMmnka

44 (12/14)

Tema 3.1
DJleKTpUYecKoe 1noJie

Conep:xanue y4eOHOro MaTepuasa:

dnekmpuueckue 3apaodvl. DINEMEHTAPHBIA DIIEKTPUYECKUN 3apsiA. 3aKOH COXpAHEHUsA
3apada. 3axon Kynoma. Dnextpudeckas TIOCTOSHHAsA.  JJIEKTPUUYECKOE  TIOJIE.
HanpsixenHocTs anexkrpuyeckoro nois. [puanun cynepnosunuu noneit. Ilpoeoonuku 6
anekmpuieckom none. /[lunekmpuku 6 3Inekmpuueckom none. Ilonapuszayus
oudnekmpukoe. Pabota cun oanekrpocraruueckoro mons. I[lorenuman. Pazmocmo
nomenyuanos. Ceazb MmedxHcoy HANPANCEHHOCMBIO U  PA3ZHOCHbIO NOMEHUUAN08
INEKMPUUECKO20 nonas. Inexmpoemkocms. Eounuywn INEKMPOEMKOCMU.
Konoencamopuwi. Coedunenue Konoencamopoeé e oamapero. IHepeus 3aparxceHHo20|
KOHOeHncamopa. JHeprus d1eKTpudeckoro nois. Ilpumenenue konoencamopos

8

Pewenue 3a0au c npogheccuonanvnoii HanpaeIEHHOCMbIO

JlabGoparopHble 3aHATHSA:
Jlabopamopnas pavoma Ne3. Onpedenenue 11eKmpuueckoii eMKOCHU KOHOCHCAmopos

Tema 3.2

Conep:xkanue y4eOHOT0 MaTepuaJia:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 2.2
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3aKO0HBI NOCTOSTHHOIO

VYcnoBusi, HEOOXOIMMBIE /1711 BOSHUKHOBEHUS U TIOJIIEPIKaHMS dJIeKTpuueckoro Toka. Cuma
TOKA | TNIOTHOCTh TOKa. 3akon Oma 01sa yuacmia uenu. 3a8ucumocms 3J1eKmpuieckozo

TOKA
CONpOmueNeHus Om mamepuand, OJUHBL U NIOUWLAOU NONEPEYHO20 CeYeHUs
nPOBOOHUKA. 3ABUCUMOCHIL IJIEKMPUYECKO20 CONPOMUGIEHUA NPOGOOHUKOE Om
memnepamypul. Temnepamyphuiit Ko3ghpuyuenm COnPOmMueIeHus.

Ceepxnpogooumocmp. Paboma u mowynocmes nocmoanHno2o moka.
Tennogoe oeiicmeue moka. 3axkon /pcoyna—
Jenya. Inekmpoosusrxcywana cuna ucmouynuka moka. 3akon Oma 0na noanou uenu.
Inexmpuueckue yenu. Ilapannensnoe u nocinedosamenvhoe coeOuHeHue NPOEOOHUKOS.
3akonvt Kupxeopa ona yzna. Coedunenue ucmouyHuKo€ 3INeKmpuieckoil IHepeuu 6
oamapen.
Pewenue 3a0au c npogheccuonanbHoil HANPAGIEHHOCMbIO
JlaGopaTopHble 3aHATHS:
Jlabopamopuasa pavoma Ne4 Onpeodenenue mepmuueckozo Koygpguyuenma
CONPOMuUBIEHUA MeOU.
Jlabopamopuasa paooma Ne5 Hzmepenue 3/]C u enympennezo conpomuenenus
UCMOYHUKA MOKA.
Jlabopamopnaa paboma Neb6 H3yuenue 3aKkon06 nocied06amenvbHo20 U NAPaAIi1enbHO20
COeOUHEeHUN NPOBOOHUKOE.
Jlabopamopnas pavoma Ne7 Hccnedosanue 3agucumocmu MOuHOCIMU J1AMAbl
HAKAUBAHUA OM HANPAICEHUA HA €€ 3adMNCUMAX.
Tema 3.3 Conep:xanue yueOHOro MaTepuaJia:
DJIeKTpuYecKuii DNeKTpUUECKUN TOK B METaJIaX, B AEKTPOJIUTAX, Ta3ax, B BaKyyMe. neKmpoau3. 3aKou
TOK BPA3JIMYHBIX | 21exkmponuza Papadea. Inekmpoxumuueckuii Ikeueanenm. Buowvl 2azoevix pazpaoos.
cpenax TepmoanextpoHHas smuccus. Ilnasma. Inekmpuueckuit mok 6 noaynpoeooOHuKax.
CoOcTBeHHass M NpuUMecHas  MnpoBoauMoctd. P-n mepexox.  Ilpumenenue
noaynpoeoonukos. Ilonynpoeoonukoesie npuooput
Tema 3.4 Conep:xanue y4eOHOI0 MaTepuaJia:

MarnuTtHoe 1moJje

BexkTop wHIyKIMU MarHuTHOro moiisd. HampsbkeHHOCTh MarHuTHoro moss. JlelicTBue
MarHUTHOTO TOJS HAa MPSIMOJUHEHHBIA MPOBOJHUK C TOKOM. B3ammojeicTBHE TOKOB.
Cuna Amnepa. Ilpumenenue cunvl Amnepa. MarautHeli motok. PabGota 1o
MepPEeMEeIICHUIO TPOBOIHUKA C TOKOM B MarHUTHOM Toje. JleiicTBre MarHUTHOTO TOJIS Ha
newxymuiics 3apsg. Cuna Jlopenya. Ilpumenenue cunwvt Jlopenuya. OnpeneneHue

yaensHOro 3apsaa. Macnummuosie ceoiicmea eewjecmea. Maznumnaa npoHuyaemMocma.
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ConHeyHasi akTUBHOCTD U €€ BIUsSHHUE Ha 3eMiti0. MarHuTHbIe Oypu

Tema 3.5
JIEKTPOMATHUT
HASIMHAYKIHSA

Conep:kanue y4eOHOT0 MaTepuaJia:

Aenenue rnekmpomaznumnou undykyuu. IlpaBuno Jlenma. 3akoH 3J€KTPOMarHUTHOM
UHAYKIUU. Buxpeeoe 3nexkmpuueckoe none. IJC UHAYKUUM B JIBHKYIIUXCS
NnpoBoJHUKAX. fenenue camoundykyuu. Huoykmuenocms. IHepeus MAaAZHUMHO20
nonsa moka.

B3anMOCBS3b JIEKTPUUECKUX U MArHUTHBIX MOJICH. DIIEKTPOMArHUTHOE T0JIe

JlaGopaTopHble 3aHATHS:
JlabGopaTopHas padora Ne§ U3yuenue siBjieHUsI 3JIEKTPOMATHUTHOH MHAYKIHHU

2

Pasznea 4. Kore0anus 1 BOJIHBI

16 (412)

Tema 4.1
MexaHnndeckKue
KO0JIeOaHus H
BOJIHBI

ConeprxaHue y4eGHOT0 MaTepHaJa:

KonebarenbHoe npuxkenue. I'apmonuueckue kojeOaHuss. CBOOOJIHBIE MEXaHHUYECKUE
koneOanus. [lpeBpamienue »sHepruum TMpu  KojebarenabHOM JBWKeHHH. CBOOOIHBIE
3aTyxarollue MeXaHW4deckne Koyiebanus. MaTteMmaTnueckuii MasTHUK. [IpyXKuHHBINA
MasiTHUK. BbIHYX1eHHbIE MeXaHndeckue kojedanus. Pe3onanc.

[lonepeunbie W NPOJOJIbHBIC BOJHBL. XaPaKTEPUCTUKU BOJHBI. 3BYKOBBIC BOJIHBI.
VYbTpa3Byk U €ro NpuMEHEHUE

4

Tema 4.2
DJIeKTPOMATrHUTH
bleKO0JIe0aHus 1
BOJIHBI

ConeprxaHue y4eGHOr0 MaTepHaJa:

CBobOosHbIE 3NEeKTpoOMarHuTHbIE KosiebaHus. [IpeBpaiieHre >Hepruu B KoJeOaTEIbHOM
koHType. dopmyna Tomcona. 3aTyxarolye 3J1eKTpOMarHUTHBIE KosiebaHus. I'eHepatop
HE3aTYXaIOUMX  AJIEKTPOMArHUTHBIX  KoneOaHWW. BBIHYXIEHHBIE  3JIEKTPHUUECKUE
kosnebanus. Ilepemennviii mok. I'enepamop nepemennozo moxa. Emxocmmuoe u
UHOYKMUGHOE CONPOMUGICHUA NEPEMEHHO20 MOKA. AKmueHoe conpomuénenue. 3aK0H
Oma Ona Inekmpuueckou uenu nepemennozo moka. Paboma u mownocmeo
nepemenno2o moka. Pezonanc 6 znekmpuueckoii yenu. Tpancgpopmamopwi. Toxu
evicokout uacmomoul. Ilonyuenue, nepedaua u pacnpedenenue 3IneKmMpOIHEPIUL.
DONEeKTpOMarHUTHOE TOJe€ Kak OCOOBI BHJ MaTepuH. OJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 3JEKTPOMarHUTHHIX BOJH. BubOpatop I'epua. OTKpbITBHIA KoJeOaTeabHBIN
koHTyp. W3o06perenune pamno A.C. IlonoBeiMm. Ilonstue o panuocBsizu. Ilpunuyun
paouoceasu. [Ipumenenue 31eKmpomMazHUmMHbIX 601H

Pewenue 3a0au c npogheccuonanvhnoil nanpaeneHHOCmMbio

JlabGopaTropHble 3aHATHSA:
JlabopaTopnasi pabora Ne9 U3ydyenue paborsl TpanchopmaTopa

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
ITIK 2.2
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Paszgea 5. OnTuka

20 (4/4)

Tema 5.1
IIpupoaa cBera

Conep:xanue yueOHOIro MaTepuaJia:

ToueuHslif UCTOUHUK cBeTa. CKOPOCHIL pACHPOCMPAHEHUA C8emd. 3AKOHbL OMPANCEHUA
u npenomnenusn ceema. ConHeynble U JTyHHbIe 3aTMeHud. [Ipunuun [roitrenca. Iloanoe
ompascenue. JIunspl. [locTpoenne m3o0pakeHuss B JnH3aX. DopMmyna TOHKOW JIMH3BI.
VBenuuenue auH3bL. ['71a3 Kak ontuuyeckas cucrema. Onmuueckue npuoopwl. TenecKonsl.
Cuna ceema. Oceeuwiénnocmob. 3aKOHbBL 0CEEUIEHHOCIU

4

Pewenue 3a0au c npogpeccuonanbHoil HANPAGIEHHOCHbIO

JlabGopaTopHble 3aHSTHSA:
Jlabopamopnas pavoma Nel() Onpedenenue nokazamensn npenomMieHus Cmexia

Tema 5.2
BoJsHoBLIe cBOMiCTBA
cBera

Coneprxanue y4eOHOr0o MaTepuaJa:

Wnrepdepenus cera. KorepeHTHOCTh cBeToBBIX nydeil. MHTepdepeHis B TOHKHX
wienkax. Konbeua Hptotona. HMcmonb3oBanwe uHTepdepeHIMHM B HayKe U TEXHHKE.
Hudpakmus ceta. dudpakius Ha menu B napauledbHbIX ny4aX. JudpakiuoHHas
pemetka. Ilonspuszanusa  nomepeyHsix  BodH. [lonsipusamus  cBera.  JIBoitHoe
ayuenpenomienue. [lonsgpounst. Jucnepcust ceera. Buabl uznyuenuil. Buabl ciekTpos.
Cnektpsl ucnyckanusa. Crnektpsl nornomeHusa. CrnekTpanbHblil aHanu3. CrekTpaibHble
KIacchl  3Be3l.  YnbTpaduoneroBoe  usnydeHue. Hughpaxkpacnoe  uznyuenue.
Pentrenosckue nyuu. Ux npupona u ceorcrsa. [llkana aneKTpoMarHUTHBIX U31y4YEHHUI

JlaGopaTopHble 3aHATHS:
JlabopaTtopHnast pabota Nell Onpenesenue JJIMHBI CBETOBOUM BOJIHBI C TTOMOIIIBIO
TUGPaAKIIUOHHON PEIIeTKH.
JlabopaTtopHnast pabota Nel12 HabJiio1eHue CIUIONTHOTO U TIMHEHYATOTO CIIEKTPOB

Tema 5.3
CrnenuanbHas Teopust
OTHOCHUTEJIBbHOCTHU

Conep:xaHue y4eOHOT0 MaTepuasa:

JIBr>keHue co CKOpocThio cBeTa. [locTynarel TEOpUH OTHOCUTENBHOCTH U CIIEICTBUS U3
HUX. MTHBapMaHTHOCTh MOJIYJIsl CKOPOCTH CBETa B BaKyyMe. JHeprus nokosi. CBsizb Macchl U
SHEPTUH CBOOOIHON YACTHIIBI. DJIIEMEHTHI PEIATUBUCTCKON JUHAMUKH

OK 01
OK 02
OK 04
OK 05
ITIK 2.2

Paznen 6. KBanToBasi pusuka

12(21-)

Tema 6.1
KBanrToBasi onTuka

Conep:xaHue yueOHOro MaTepuasa:

KBantoBass rumnore3a Ilnanka. TemnoBoe wu3nydenue. KoprnyckyasspHO-BOITHOBOU
nyanu3Mm. @ortonsl. ['unoresa ne bpoitsist 0 BOJHOBBIX CBOWMCTBax 4yacTull. COOTHOILIEHHE
HeonpeneneHHocteil ['eiizenOepra. JlaBmenue cBeta. XWUMHUYECKOE JICMCTBHE CBETA.
Omnerter [1.H. Jle6enesa u H.I. BaBunioBa. @omosrghghexm. Ypasnenue Jinwimeiina ons

4

OK 01
OK 02
OK 04
OK 05
OK 07
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domorppexma.  Buewnuit  pomosrnekmpuueckuit  Ippexm.  Buympennuii
domorgpghexm. Tunwvt homosrnemenmos. Illpumenenue homorgpghexma

Tema 6.2 Copaepxxanue y4eOHOro MarepuaJia: 8
Pusnka aTomMa u Pa3zBuTue B3rIs10B Ha CTpOEHHE BemiecTBa. MoOJEnu CTPOEHUs] aTOMHOIO  sjpa.
ATOMHOTI'0 siipa 3aKOHOMEPHOCTH B ATOMHBIX CIEKTpax Bogopona. SuepHas Mozaenb aroma. OIBITHI

3. Pesepdopna. Monenr aroma Bomopona mo H. Bopy. KBantoBbie mocrtymarel bopa.
Jlazepol. PaioakTHBHOCTbD. 3aK0H pPaJMOAKTHUBHOTO pacraja. PaanoakTUBHBIE

npeBpaieHus. CriocoObl HaONIOJCHUS W PETHCTPAlMU 3apsDKEHHBIX YacTHIl. DPQeKT
BasunoBa — YepenkoBa. CtpoeHue aToMHOTo sipa. [ledekt macchl, SHEprusi CBSI3U U
YCTOMYMBOCTh ~ aTOMHBIX  siiep. SlnepHble  peakumu.  SlmepHass — dHEpreTuka.
DHepreTu4yeckuii  BBIXOJ  SJACPHBIX peakuuid. VcKyccTBeHHass paguOaKTHBHOCTb.
Jlenenue Tspkenbix sigep. Llemnas snepHas peakuus. YIpaBisemas IEMHAs peaklus.
SAnepusiii peaktop. Tepmosnepusiii cunTe3. DHeprus 3Be3a. [lonydueHne paaroakTUBHBIX
M30TONIOB M MX TNpPUMEHEHHUe. buosiornveckoe NeiCTBUE pPaIHMOAKTUBHBIX H3IYyYCHUU.
DneMeHTapHbIE YaCTHUIIbI

Pa3nen 7. Ctpoenne Beesnennoii 6

Tema 7.1 Conep:xxaHnue yueOHOT0 MaTepuaJia: OK 01
Crpoenne Conneunoil | Conneunas cucreMa. [ImaHeTsl, X BUANMOE ABIKEHHE. MaJible Tela COTHEUHOH OK 02
CHUCTEMBI cuctemsl. Cucrema 3emnsi—Jlyna. Connne. ConHeuHass akTUBHOCTb. VICTOUHUK dHEprun 4 OK 03
Connua u 38€31 OK 04

Tema 7.2 Conep:xaHnue yueOHOT0 MaTepuaJia: OK 05
OBomonus BeeneHHol | 38€31b1, MX OCHOBHbIE XapakTepuCcTHKU. COBPEMEHHBIE NIPECTABIEHHS O IPOUCXOKICHUH OK 06
u sBorortuy CosHIA ¥ 3BE31. DTarbl )KU3HU 3BE31. Muneunsrii [Tyte — nHamia [NamakTuka. 2 OK 07

Tunel ranaktuk. Paguoranaktuku u kBazapsl. Beenennas. Pacmmpenue Beenennoit. 3akon
Xab60mna. Teopust bonbioro B3peiBa. MacmtabHast cTpykrypa Beenennoil. MeraranakTuka

IIpomexyTouHas aTTecTauuA: AuQ3ader 2

Bcero: 144

Ilo kaoxcoout meme onucvigaemcs cooepicanue y4ebH020 mamepuand (6 OudaKmuyeckux eOuHuyax), HAUMeHOB8aAHUs HeoOX0OUMbIX 1aOOPAMOPHUIX,
npakmuyeckux u unvlx sauamuil. Obvem uacoe onpeoensemcs no Kaxcool nozuyuu cmoioya 3.
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3. YciaoBusi peajqu3zanum nporpamMMsbl 00111e00pa3oBaTeIbHOM U CHUTITHHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTCPHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

JIns peanuzanuy NPOrpaMMBbl JTUCHUIUIMHBI HPEIYCMOTPEHBI CICAYIOUIME CHEeIHaIbHbIC
NOMeIIeHus: y4eOHbIN KabuHeT «DU3UKU U aCTPOHOMHMY.

Kabuner «®u3uKu 1 aCTPOHOMHHY, OCHAIIIEH B COOTBETCTBHUU C I1. 6.1.2.1 oGpa3oBaTenbHOM

nporpammbl o crnenuanbHocTd 18.02.12 TexHONOrus aHAJIUTUYECKOTO KOHTPOJS XUMHUYECKUX
COCTUHEHUN.

3.2. UudopmanmonHoe obecriedeHne 00yIeHus

Jlia peanuzanuu mnporpaMMbl OUOIHOTEUHBbINH (OHI 00pa3oBaTeNbHON OpraHu3alud UMEET
MIEYaTHBIC U 3JIEKTPOHHBIC 00pa3oBaTelbHbIC U HHPOPMAITMOHHBIE PECYPChl, PEKOMEHIOBAHHBIC /IS
HCIIOJIb30BaHUs B 00pa30oBaTebHOM IMPOLIECCe, HE CTapIlle MATH JIET C MOMEHTA U3/1aHus.

OcHOBHbIE HCTOYHUKH.
1. Mskumes, I'. ., Byxosues, b. B., Corckuit, H. H. / Ilox pen. ITapbentseBoii H.A.
®wusuka. Yaeonuk as 10 k. — M.: U3parensctBo «IIpocsemenuey, 2019. — 416¢.

2. Mskumes, I'. 4., Byxosues, b. b., Yapyrun, B.M. / Ilox pexn. IlapdpentreBoit H.A.
®usuka. Yueonuk s 11 ki — M.: U3natensctBo «IIpocBemenue», 2019. — 399c.

Z[OIIOJIHI/ITQJII)HLIQ HCTOYHUKHU:

3. Jmurpuesa, B. ®. ®usuka s npodeccuii U CreHaTbHOCTEH TEXHHYECKOTO MPOQIIIS:
y4eOHHK a1t 00pa30BaTENbHBIX YUPEXKICHUH HAYaJIbHOTO M CPEIHEro mpodecCHOHaIbHOTO

obpazoBanust / B. ®. JlmutpmeBa. — 2-e wusm., crep. — M.: M3parenbckuii UEHTP
«Axagemus»,2019. -448c.
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4. KOHTPOJIb U OlleHKA Pe3y/JbTATOB OCBOEHUS THCIUTNIMHbI

KoHTpoib M oOleHKAa pacKpbhIBalOTCA 4Yepe3 YCBOCHHBIC 3HAHHMS W TNPHUOOpPETCHHBIC
00y4aromMMUCs YMEHHUs, HalpaBleHHbIE Ha (QOpPMHUpPOBaHUE OOMMX M MPOPECCHOHATBHBIX
KOMIIETCHIIM.

Kox n HaumenoBanue
(opMupyemMbIX KOMIIETEHIM A

Pa3zpgen/Tema

THun oueHoYHbIX
MeponpUATHI

OK 01. BeiGupats criocoobt
peuieHus 3aaa4y
npodeccoHaABbHOM IeATeThHOCTH
MPUMEHUTEIBHOK Pa3IHYHbIM
KOHTEKCTaM

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.,

3.4.,35.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Paszmen 7. Temsr 7.1., 7.2.

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEICTBA MTOUCKA,
aHaJIM3a ¥ UHTEPIIPETaIN
uHbOpMAIHH, ’
UH(OPMAIIMOHHBIE TEXHOJIOTHU
JUISL BBITIOJTHEHHMS 33144
npodeccHoHaIbHOM
JEATeILHOCTH

Pazgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.,

3.4.,35.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 03. [lnanupoBath 1
pealn30BbIBaTH COOCTBEHHOE
npodeccuoOHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATETHCKYIO

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

3.4., 3.5.

Pazgen 7. Temnr 7.1., 7.2.

- YCTHBIH OIpOC;

- (poHTaTBHBIAOIPOC;

- OlIEHKa KOHTPOJIbHBIX
pabor;

- HalIIoIeHHE 33 XOJI0M
BBITMIOJTHEHUS
71abopaTOpHBIX paboT;

- OLICHKA BHITIOJHEHUS
71abopaTOpHBIX paboT;

- OlIEHKa MPAaKTHYECKHUX
pabor perieHust

Ka4eCTBEHHBIX,
JeSITeTbHOCTD B
. pacyeTHBIX,

npodeccruonanbHoil chepe,

po(hecCuOHATILHO
WCTIOJIB30BATh 3HAHUS IO

. OpPUEHTHPOBAHHBIX

(rHaHCOBOM I'PaMOTHOCTH B

3a/1a4);

PA3JIMYHBIX ) XU3HCHHBIX
CUTYyalusiIX

OK 04. O¢dpexTnBHO
B3aMMO/IeHICTBOBATh U PabOTaThHB
KOJIJIEKTHBE U KOMaH/Ie

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

3.4., 3.5.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 05. OcyniecTBisATh yCTHYIO U
MUCHMEHHYIO KOMMYHUKAIUIO Ha
rOCYJJapCTBEHHOM S3BIKE
Poccutickoit denepanuu ¢
y4eTOM 0COOCHHOCTEN
COITMAIHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3,

3.4., 3.5.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

- OIIEHKA TEeCTOBBIX
3aJIaHMI;

- HaOIIOIEHHE 3a XOI0M
BBITIOJTHEHHS
WHIWBUIYaIbHBIX
MPOEKTOB U OIEHKa
BBITIOJTHEHHBIX IPOEKTOB;
- nudzager

26



OK 06. IIposBasTh rpaskaaHCKoO-
MaTPUOTUYCCKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATh OCO3HAHHOEC
ITOBEJICHNUE HA OCHOBE
TPAIUIIMOHHBIX
0011IeU€eI0BEYECKHX IICHHOCTEH, B
TOM YHCJIC C YIETOM
rapMOHU3AIUH
MEKHALMOHAIbHBIX U
MEXPETUTHO3HBIX OTHOIICHHH,
MPUMEHSTH CTaHIapPThI
AHTHUKOPPYIIIHOHHOTO TIOBEICHUS

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3., Temn1 3.1., 3.2., 3.3,
3.4.,3.5.

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

OK 07. CoxnelicTBOBaTHL
COXPaHEHMIO OKPY>KaroLIeH
cpenbl, pecypcocOepeReHuIo,
IPUMEHATH 3HaHUS 00
W3MEHEHUHU KIIUMarTa,
MIPUHITUITBI OEPEKITNBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIEMCTBOBAThH B YPE3BbIYANHBIX
CUTYaLUsAX

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.,
3.4., 3.5.

Pazgen 4. Temn1 4.1., 4.2.
Pasnen 6. Temnl 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

MK 2.2. [TpoBoauTh
Ka4eCTBEHHBIN U
KOJIMYECTBCHHBINA aHAIN3
HEOPraHWYECKUX U
OpraHUYECKUX BEIIECTB
XUMHYECKUMHU U (PU3UKO-
XUMHUYECKUMH METOJaMU

Pa3zgen 2. Temnr 2.1.
Pasgen 3. Temsr 3.1.
Pasnen 4 Temer 4.2.
Pasnen 35. Temer 5.1.

- HaOII0JICHHE 32 XOJIOM
BBITIOJTHCHUS
1ab0paToOpHBIX PadoT;

- OIICHKA BBITIOJTHEHUS
1ab0paToOpHBIX PadoT;

- OIICHKA MPAKTUYECKUX
pabot pemenns
KauyeCTBEHHBIX,
pacueTHBIX,
npohecCuoHaIBHO
OpPUEHTUPOBAHHBIX 3a71a4)
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