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JononHuTenbHas npodeccuoHaibHas IporpaMma IeJIeBON MeJaroruaeckoi
CTRXHUPOBKM pa3paboTaHa Ha ocHOBe DeaepalibHOTO TOCYJapCTBEHHOTO
00pa30BaTEeNBHOTO CTAaHAApPTA MO CIEUUATBHOCTH CPEAHETO MPOo(hecCHOHATBHOTO
obpazoBanus 35.02.05 «ArpoHOMHS», YTBEPKICHHOTO IpHKazoM MUHOOpHAYKH
Poccum ot 07 mast 2014 r. Ne 454, pen. ot 27 Hoa0ps 2014, 3aperucTpupoBaHHOTO
B Munrocte Poccuu 26 urons 2014 r. Ne 32871, npodeccnonanpHOro cTaHmaapra
«Cnenuanuct B 00jacTd  OMOTEXHOJIOTHMM  TPOAYKTOB  TUTAHUS,
3aperucTpupoBano B MmuHHCTepcTBa Tpyaa Poccum ot 24 centsadps 2019T.

Ne 633H, TapupHO-KBATHPUKAITMOHHBIX XapAKTEPUCTHUK.
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IosicHUTENLHAA 3aNNCKA

PabGouass mporpamma megarormueckoil CTaXUPOBKH IMpernojaBaTesie H
MacTepOB MPOM3BOACTBEHHOTO OOy4YeHUs, paboTaloumx B MPOo(dhecCHOHATBHBIX
00pa30BaTEeNbHBIX OpPraHM3AIMIX CPEAHEro MPOoQecCHOHANIBHOTO 00pa3oBaHUS,
npeaHa3HayeHa I MOBBIMICHUS MPO(EeCcCHOHANIBHON KOMIIETEHTHOCTH B 00JacTh
MPENoAaBaeMbIX YYEOHBIX MUCHUIUIMH U TMPOQECCHOHANBHBIX MOAYJIeH uepe3
U3y4YCHHE HOBBIX TEXHOJOTHH, (GOopM U METOJOB OOydYeHHs, Ha OCHOBE
COBPEMEHHOTO y4eOHO-1a00paToOpHOTO, y4eOHO-TIPOU3BOCTBEHHOTO
00OpyIOBaHUSI M TIPOTPAMMHO-METOJINYECKOTO O00eCIeYeHuss MacTepCKOH I10
KOMIETeHIINH «] eHOMHAasI HH)KEHEPHSD.

B  coorBerctBMM ¢  mpodeccuoHambHBIM  cTaHmaptom  «llemaror
npodecCHOHAIBHOTO ~ 00ydeHHs, MnpodecCHoHaIbHOTO  OoOpa3oBaHUS U
JIOTIOJIHUTENBHOTO TMPO(PECCHOHAIBHOTO 00pa30oBaHUsI», CTAXUPOBKA SBISIETCA
OJIHOM dbopm JOTIOJIHUTEIILHOTO po¢heCCUOHAIBHOTO o0pa3oBaHus
npernoaaBaTesiel, MacTepoB IMPOU3BOJCTBEHHOro oO0ydenus. [IpemomaBatenu u
MacTepa TMPOU3BOJCTBEHHOTO OOYYEHHS [OJDKHBI TPOXOAHWTH CTaKHUPOBKY B
npoUIbHBIX WKW 00pa30BaTENbHBIX  OPTraHU3aALUAX  MPOPECCHOHATHHOTO
o0pa3oBaHMsI HE PeKe OJTHOTO pasa B 3 roja.

Pabouass mporpamma mnpegHazHaueHa A TpernojaBaTelied W MacTepoB
IPOU3BOACTBEHHOrO0 0O0yueHus, peamusyromux OIIOIl no chneunaabHOCTAM
«ArpoHomust», «TexHomorus xyneba, KOHAUTEPCKUX M MaKapOHHBIX HW3JIEIHI»,
npodeccun  «llexkapp», mnpenoaaBaTeneil OUOJIOTHUH, 3SKOJOTUYECKHMX OCHOB
IPUPOJIOTNIOIb30BaHUS. TpylIOEMKOCTh CTaKUPOBKM cocTaBisieT 16 wyacos,
BKJIIOYAsl TEOPETHUUECKUE, IPAKTUUECKUE 3aHATUS U UTOTOBYIO aTTECTALIUIO.

eab cTa:KUPOBKHU:

- HemnpepsiBHOE COBepIIeHCTBOBaHHWE MPOPECCHOHATBHOTO MAacTepcTBa H
MOBBINICHUE KBATM(HUKAIIMKA TPENoaaBaTeNieci W MacTepOB IMPOU3BOJCTBEHHOTO
oOy4eHusl.

- V3ydyeHne MHHOBAIIMOHHOTO OIBITa OPTaHHU3aIlMK 00pa30BAaTEIHLHOTO IMpoliecca
M0 CHEIUATBHOCTIM «ATrpoHOMHUs», «TexHomorus xieba, KOHIUTEPCKUX U
MakapoHHBIX u3aenuit», mpodeccun «llexkapp» U 1o 00IIE00pa30BATEIBHBIM
JTUCIUTIITMHAM.

I[Inanupyembie pe3yabTaThl CTAXKUPOBKU

Buenpenne B pab0oTy WHHOBAIMOHHBIX MPAKTUK (MIPUMEHEHUE TMPAKTUKO-
OPUEHTHUPOBAHHBIX  TEXHOJOTHH  OOydYeHus, NPOBENICHUSI  KOHKYPCOB
po(eCCHOHATLHOTO MAacTEPCTBa, MOATOTOBKA K YYacCTHIO B PETHOHAIBHBIX
YeMITMOHATaX, pealn3alivs COBPEMEHHBIX (opM MpohOpUESHTAIIMOHHON PabOThI CO
ITKOJIbHUKaMH, WHHOBAIIMOHHBIE (DOPMBI OLIEHKH 00pa30BaTEIIbHBIX PE3yJbTaTOB,
00yYaroIIuXxcs).



B pesynbrare 0CBOEHUS IPOTPaMMBI CIIYIIATENb JOJDKEH

YMmern.:

® BHOCUTh U3MECHEHUS B YUECOHO-TUIAHUPYIOIIYIO JOKYMEHTAIIHIO;

e paspabaThIBaTh NMpodhecCHOHAIBHBIE MPOOBI, B TOM uucie s aui ¢ OB3 u
WHBAJIHUJOB,

® [IPOCKTUPOBATH YPOK C HCIIOJIB30BAHHUEM COBPEMEHHBIX I€IArOTHYECKUAX
TEXHOJIOTUH,

3HaTB:

® COBpEMEHHOE  ydeOHo-maboparopHoe U y4eOHO-IIPOM3BOJICTBEHHOE
000pyI0BaHUE MO KOMIETEHIINH «I €HOMHAasI HHKEHEPUSD,

® CrnocoObl MPUMEHEHUS O0OpPYAOBAHHE B TEOPETUYECKOM M MPAKTUYECKOM
oOyueHuu;

® METOAUKY IIOATOTOBKM YYaCTHUKOB K PETHOHAIBHOMY YEMIIMOHATY
«Momnoable npodeccruoHaIb MO KOMIETEHUUN «ATPOHOMHUS» U MO FOHHOPCKUM
KOMIIETEHLIUAM,

® METOAUKY OPraHu3allud U IPOBEIECHMS IEMOHCTPALIMOHHOIO JK3aMEHa B
paMKax NpPOMEKYTOYHOM U UTOTOBOM aTTECTALUMU.

dopma aTTecTalluM: 3a4eT (BBIMOJHEHUE MPAKTHUECKOTO 3aJaHUsl C METOJIUKOMN
oreHnBaHus 1o crapaaptam WSR)

Karteropusi caymareseii: mnpenogaBaTe I MPOPECCHOHAILHOTO IMKIA T10
crenuanbHOCTIM  «ArpoHomus»  «Texnonorust xjeba, KOHIUTEPCKUX W
MakKapoHHBIX wu3nenui» mnpodeccun «llexkaps», U 1o 001I€00pa30BATEIHHBIM
JTUCIUTIIMHAM, MacTepa MPOU3BOJCTBEHHOTO O0YUCHHUS.

MecTo mnpoBeaeHusi 3aHATHMHA: MacTepckas MO KOMNETEeHIMU «l eHomHas
uwxenepus» bIIOY «OATK».

JIOKyMeHT, BblIaBaeMblii B  pe3yJibTaTe OCBOCHHS  IPOrPaMMBbI:
YIOCTOBEPEHUE O TOBBILIEHUE KBATU(PUKALHMK (II€1arOTHYECKON CTaXKUPOBKHU) B
o0beme 16 yacos



1. MeToaunueckasi AOKyYMEHTaNud, ompeacasaromas CoaepKaHuE H

OpraHnms3anuio neJaaroru4ecKom CTA’)KUPOBKH

1.1 IIporpamma cTaKMpOBKHU

Bun yueOHoii padoThI

Oovem uacos

MaxkcumasibHas ydyeOHasi Harpy3Ka

16

O0s13aTesibHasi ayIMTOPHasi yueOHasi HATPy3Ka

B TOM 4HUCJIC:

TCOPCTUICCKUC 3aHATHUA

IMPAKTHYCCKUC 3aHATHA

CaMOCTOATCIIbHAA pa60Ta

WroroBast arrectanmsi — 3a4veT (BBIIOJHCHHE IPAKTHUSCKOIO
3aJlaHus C METOJIMKON OlleHMBaHus 1o cranaaprtam WSR)

N [ WN




1.2 TemaTH4yeckoe INIAHUPOBAHUE TIIPOTrpaMMbl CTAKUPOBKH «OOHOBJIEHHE H MOJAECPpHMU3allnNsA yc.]'lOBI/lﬁ
NOATOTOBKH KOHKypeHTOCHOCOﬁﬂbIX KaaApoB AJisd Omckoii 00J1acTH 11O CIICHUAJIBHOCTH «AI‘pOHOMI/IH»

HaumenoBanue Copaepxanue yueOHOro MaTepuasa, 1aboparopHblie padoThl M NPAKTHYECKHE O0bém Yposenn
pa3xeaos 3aHATHS, CAMOCTOSTE/IbHAs1 pa00Ta YYaCTHHKOB CTAKMPOBKH JacoB YCBOCHUA
Tema 1. Conep:kaHue y4eOHOro MaTepuaa
BBenenue. O0630pHas IKCKypCHUs [0 MACTEPCKOM 10 KomMreTeHInn «['eHoOMHasi HHKEHEePHUs»
Tb npu pabote B MmacTepcKoit
CaHUTapHO-TUTUEHUUECKOE COCTOSIHUE 000pY0BaHNU s, TOMEILIEHUI 1 1

Hogas yuebnas nutepatypa u nporpaMMmHoe odecrnedenue no crenuaibHoctsam CI1O
Opranu3zanus paboThl MACTEPCKOI MO KoMIeTeHIIMH «] eHOMHAs HHKEHEePUsD)
N3ydenne nndopmanuu Ha caiite BIIOY «OATKy, pazugen «Macrtepckuey

Tema 2. Copep:kaHue y4eOHOro MaTepuaa

3HAYECHHEC H MCPCICKTHBBI VcTOpHs TEHHOM HHKEHEPUH. 2
FCHHOH HHIKCHCPHH. I'eHHas uHXXeHEpHUs B PpACTEHUEBOJCTBE.

IIpakTnyeckas padora
N3ydeHne OCHOBHBIX METOJOB T'€HHOW MHKEHEPUM B PpAcCTCHMEBOJICTBE U 1 3
KUBOTHOBOJICTBE.

CamocTrosiTesqibHasi padora:
I'1occapuil TeHHON MHKEHEPUH

Tema 3. Coaepxanue y4eOHOro MaTepuaa

[Ipumenenne obopynoBaHUs Wcnonb3oBanue o0opyaoBaHus MacTepckod «['€éHOMHas WHXEHepus» Npu
MacTepcko B yuyeOHOM MIPOBEIEHUU MCCIIEIOBATENBCKUX M MPAKTUYECKHX paboTax MO CHEUUATbHOCTAM
mporecce. «ArpoHomust», «TexHomorus xneba, KOHAMTEPCKUX M MAaKapOHHBIX W3JEIHI», 2
npodpeccun «Ilexkapb», MO JUCHMIUIMHAM OHOJOTHS, 3KOJOTMYECKHE OCHOBBI
MIPUPOIOTIOIB30BaAHUS.

Hcnonb3oBanue  00OpyJOBaHME  MAacTepCKOW  JUIs  OpraHu3alMd  Hay4yHO-
HCCIIEIOBATENILCKOM NeITeTLHOCTH.

IIpakTHyeckas padora
Odopmiienne arcra U3MEHEHUH B pabouyto porpamMmy NpoQeccuoHaIbHOI0 MOAYJIS 2 3
Pa3paboTrka Meronnyeckux ykazanuii K BoinosgHenuto JII13 (mo Beibopy)

CamocrosiTesbHast padora
Pa3paboTka TeXHOJIOTrHYECKON KapThl ypoKa 1




Tema 4.

[Ipumenenue 060pyI0BaHUS
MaCTEPCKOM JIst
MOATOTOBKH YYaCTHUKOB
Yemmuonatos WSR

Conep:xaHue y4eOHOro MaTepuaJia

OpraHu3anys MOArOTOBKH yYYaCTHHKOB YEMITHOHATOB «MoJioasie mpodeCcCHOHAbIY
(WSR), B TOM uncIIe 110 FOHHOPCKUM KOMIIETCHITUSIM

CamocrosiTesibHas padora
N3yuenne MHPPACTPYKTYPHOTO JINCTA W KOHKYPCHBIX 3ajaHuii yemnuonatoB WSR,
(KOMIIETeHIIMs IO BBIOOPY)

Tema S.

Opranuszanus
npohopHUeHTAIMOHHOI
paboTHI C UCTIOJI30BAHUEM
000pyI0BaHus MaCTEPCKOU

Copep:kanue y4eOHOro MaTepuasa

Opranu3zaius padoThl KpPY)KKOB Ha 0a3e MacTEpPCKOW MO KomreTeHIuu «I eHomMHas
WH)KEeHEpUs» (U3 OIbITa PaOOTHI)

CamocrosiTeqbHasi padora:
Pa3paboTka npodeccroHanbHO# mpoOkl, B TOM unciie i auil ¢ OB3 u uHBaIu0B

HTorosas arrecranusa

Brimonnenne nmpakTHYECKUX 3aJaHU C MCIIOJb30BAaHUEM METOJIMKH OLICHUBAHHS 110
cranapram WSR

JU1st XapaKTepUCTUKU YPOBHSI OCBOCHUS ITPOrPaMMHOI0 MaTepuasia UCIONIb3YIOTCs CIeyrolue 0003HaYeHNU:

1. — o3HaKOMUTEINBHBIN (y3HABaHUE paHEE U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKLIUHU WIIH 110JT PYKOBOJCTBOM)

3. — IPOAYKTHBHBIN (TUTAHUPOBAHHE U CAMOCTOSITEIBHOE BHIIIOJHEHUE IEATEILHOCTH, pellieHre TPOOIeMHBIX 3a1ay)




1.3 KoHTPO/IbHO-0LIEHOUYHbIE CPeACTBA

OrneHka KadyecTBa OCBOEHHUS MPOrpaMMbl CTaXKMPOBKU OCYIIECTBISETCS B
BUJIC BBIIIOJIHEHUSI NPAKTHUYECKOIO 3aJaHUsl C HCIOJIb30BAHUEM METOJIUKU
oueHuBanus no crapaapram WSR no komnereHmmu «CenbCKOXO35HCTBEHHbBIE
OMOTEXHOJIOT UM

KpuTtepuu oleHKH BbINOJTHEHHS 321aHUA
[Tpu mpoBeneHny UCCIEAOBAHUS OIICHUBACTCS:
1. Co6monenue Th - 20 6amnos.
2. Cobumonienue npaBui TMYHON TurueHsl - 20 0asios.
3. Tpanchopmarusi  kimeTok  OOBIKHOBEHHOW  mapmu  kaprodens Ha
MUTaTENBHYIO cpeny - 60 6amioB

Kpurepum ouenkmn:
«3a4TEeHO» - cymiaTenas Haopan 6omee S50 6aoB.
«HE 3a4TEHO» - ciyIaTeab Habpan meHee S0 6aoB.

2. YcJ10BHUS peaiu3alii NPOorpaMMbl CTaKUPOBKH

2.1  TpeOoBaHus K KBAJIN(PUKANMYT NeJATOTHYECKHX KAIPOB

- HAJIMYKME BBICIIErO MPO(PEeCCUOHAIBHOIO 00pa30BaHusl, COOTBETCTBYIOIIETO
IPOQUIIIO CTAKUPOBKH;

- Hajgu4de CBUICTENHCTBA Ha TMPABO MPOBEACHUS JIEMOHCTPAIIMOHHOTO
9K3aMEHa M0 KOMITeTeHINH «[ eHOMHast HHKEeHEepHsI»,

- HaJgu4he CBUJECTENIbCTBA HA TIPAaBO MPOBEICHUS PETHOHAIBLHOTO
YeMIHOoHAaTa MO KoMIeTeHINN «CenbCKOX03HCTBEHHBIE OMOTEXHOIOTHI.

2.2 TpeOoBaHus K MATEPUAIBLHO-TEXHUYECKUM YCJIOBUAM:

I[IpuGopbl u oOopynoBaHMe MAcTepckoii no kKommnereHuuu «[eHomHasi
UHKEHePUs»

® 3aIUTHAS 0K/

® AMIUIMKATOpP HYKJIEHHOBBIX KHUCIOT Tepmouukummueckui B/l

71a00paTOPHBIN aBTOMATUYECKUN

® anupaTop ¢ KOJOOM JIOBYIIKON
OOKC MHUKpPOOHOJIOTHYSCKHI 0Oe30macHOCTH Kjacca 2 Tum A2 mis
3aIlMTHI OTlepaTopa
BOZIsTHAsI OaHs
BopTekc KomOucnun
UCTOYHUK NUTaHUA Dib(-4
Kamepa JJIs TOPU30HTaIBLHOTO 3JIeKTpodopesa
MUKpOIeHTpr(yra MUHUCIIIUH
JIeIOTEHEPATOP YCITyHYaToro jJbaa
HA0Op aBTOMATHYECKUX OJIHOKAHAIBHBIX J03aTOPOB IEPEMEHHOTO
o0BnéMa
e jabopaTopHas rmocysa

10



XUMHUYECKHUE PEAKTHUBBI

CHEKTPO(OTOMETP

CUETYHK KJICTOK/aHaIU3aTOp KU3HECTIOCOOHOCTH
TBEPAOTEIBHBIN TEpMOCTAT TepMuH

TeneBuszop

YpaBisomui KOMIIBIOTEP C MOHUTOPOM
XOJIOJUIIBHUK

CUCTEMA T'eJIb-JOKYMEHTUPOBAHHUS C IPOTPAMMHBIM 00€CIIE€YEHUEM
HIeMKep HHKyOaTop

MUKPOCKOII J1a00paTOPHBIN

MOHOMED Ta00PaATOPHBII

MHKPOBOJIHOBAS NIE€Yb

2.3  TpeooBanuss k HWHGPOPMANHOHHBLIM ¥ Y4eOHO-METOAMYECKUM
YCJI0BUSIM
® KOMIIBIOTED C BBIXOJIOM B ceTh «HTepHET»
® MyJbTUMEAUIHOE 000PYyI0BaHUE

OcHOBHBIC HCTOYHUKH

1 Hedenosa JI.H. -IlpuMeHeHre MOJEKYISPHBIX METOJIOB MCCIEAOBAHMS B
reretuke: YueOHoe nmocodue / M.: HULl MHD®PA-M, 2016.

2 IlepenkoB A.Jl., HoBukoB JI.B., ®omuna C.I'. [TocoOre k mpakTHIECKUM
3aHATHSAM 10  MOJIEKYJsipHOM Ouonormu. Y. 2: Meroasl MOJEKYJISPHOR
nuarHoctuku: yueo.-meton. [locodue: H. HoBropona: Huxerop. roc. yH-T um. U.
H. JIo6aueBckoro, 2015.

JlonoJHUTEIbHbIE HCTOYHUKH

1. Pe16unnH, B. H. OcHoBBI reHernueckoit maxkeHepuu: Yue6. / B. H.
Pe16uuH. - 2-e usn., nepepad. u mgom. - CI16.: Uza-so CIIGI'TY, 2002.
2. CrpyukoBa N.B., KanbsicoBa E.A. TeopeTnueckre M NpaKkTUYECKUE

OCHOBBI TIPOBEACHUS dJIeKTpodope3a OETKOB B MOJHAKPUIAMHUIHOM TIejie:
[anexTpoH. yueb.-metoa. mocobue]. H. Horopoa: Hmwxkerop. roc. ya-t, 2012.

3. [lenxynos, C. H. I'eneTnyeckas nrxeHepus: Yuel. - crpaB. mocodue
/ C. H. lenkyHOB - 2-¢ u3a., uctp. u aoim. - Hoocubupck: M3a-Bo HoBocub6. yH-
Ta, 2004.

HNuTepHeT-pecypcesl:

1. https://www.expasy.org/

2. http://znanium.com/catalog.

3. http://www.rfbr.ru/rffi/ru/books/o

4. http://vmede.org
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Ipuioxenune

IIpakTHyeckue 3a7aHusi ¢ METOAUKOM oneHMBaHus1 Mo ctanaapram WSR

3apanue:

Tpanchopmanuss KIeTOK OOBIKHOBEHHOM mapmu Kkaprogeiass Ha
NUTATEJbHYIO Cpeay.

Aneopumm pabomeoi:

1. IToAroToBUTH HEOOXOUMBIE PEAKTHBBI, 000PY/I0BaHUE, KIETKH.

2. CormacHo MMEUEMYCsS MPOTOKOJY MPOBECTH TpPaHCHOPMAIUIO KIETOK
E.coli mna3muaamu, HeCylMMu 11€JIeBOM T'eH.

3. Ilocearp GakTeprun oOBIKHOBEHHOM mapiu kaptodens. Ilocne npouenypsl
Tpancopmaru Ha yamky Iletpu co cpenoii LB, coneprkaiieid COOTBETCTBYIOITUN
aHTUOMOTHK, U MHKYOMpPOBATh YAIIKA B TEPMOCTATE JO MOSBICHUS OJUHOYHBIX
KOJIOHHM.

4. Yopatb pabo4yio 30HY.

Bpems svinonnenus sadanusn. 120 Mmunyt

12



