OBJIACTHOE I'OCY IAPCTBEHHOE BXO/DKETHOE
[IPOPECCHOHAJIBHOE O5PA3OBATEJIbHOE VYUPEXJIEHHE
«TOMCKHH AT'PAPHBIM KOJUIEA

oS rpaprn‘«‘I KOJIJIE K
#4572~ E.B. Kyckosa
2020 r.

JIOIIOJJTHATEJIBHAS OBIIIEOBPA3OBATEJBLHASI OBLIEPAZBUBAIOILASL
MPOT'PAMMA

HaumenoBanne mporpaMmbl: «Opranu3alys OIBITHO - HCCIEI0BATENbCKOH paboThI CTYICHTOB
B 00JIaCTH TeHOMHOM HEXKeHepHH, OUOTEXHOJIOTHH B PACTEHHEBOICTBE»

Kareropus caymateseii: ofydaommuecs 2-4 xypca mo YI'C 35.00.00 «Cembckoe, necHoe,
pBIGHOE X035HCTBOY 10 crenuansHocTh 32.02.05 «ArponoMus»
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TpyaoémiocTh: 32 yaca, ¢ HCHIONb30BAHAEM IIPAKTHKO-OPHEHTHPOBAHHBIX METOIMK 00y UeHHS
®opma obyqenns: ounas ¢ npuvenenreM JJOT xe menee 10% oT 00Imero KomuyecTsa 9acos.
YpoBeHb CJI0KHOCTH: 03HAKOMHUTEIbHAS
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«TOMCKHI arpapHBIH KOJTeIx» 10 KoMueTeHInn «enoMAas urkenepus» (ayx. 407)

Pesxum 3aHsiTHIL: 2-6 9aCOB B HEJIEIIO

HopMaTHBHBIH ¢POK 0CBOEHHS MPOrpaMMbl: 3 Mecsa

r. Tomex 2020r.
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«ArpoHOMay (YTBEPKIEH IPAKa3oM MUHHCTEPCTBA TPYIa ¥ COLHANLHON 3alIHTHI P® ot 9 urond
2018 roma Ne 454u.) u cmemuémkanuu cranzapra WorldSkills Standards Specifications mo
KomieTeHIUH «I eHOMHAas HIKEHEPHS .

Opranu3anus-pa3paboTynk: o6IaCTHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTENBHOS
npodeccHOHATBEHOE yupexIeHne « TOMCKHH arpapHBIi KOIUIEDK

Pazpaborunku:

Metoauct OI'BIIOY

«Tomcknii arpapHBIA KOJUIEIHR T.B. 'omosuna
(3aHUMaeMas QORNCHOCHL) (nodnuce) (unuuanel, gamutus)
Mertoauct OI'BIIOY

«Tomcknii arpapHBIH KOJLIEIE» A.JL. I'epacuMUIyK
(3anuMaeMas doANCHOCMb) (noonucs) (unuuansy, gamunus)

3aBeayromasi MacTepCKoi mo
KomieTeHIHHA «['eHOMHAaA HHIKEHEPH S,
npenoxasaTeab clel. JHCUHITHH

OT'BITIOY «Tomckuii arpapHbIi KOJIEIHK H.B. Tapabpuna
(3aHuMaemMas doORMCHOCHb) “(noonucs) (unuyuanst, gamuns)
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1.0BIIAS XAPAKTEPUCTHKA ITPOI'PAMMBI

1.1. HopMaTHBHO-IIPaBOBbI¢ 0CHOBAHHS Pa3pabloTKH NPOrpaMMbl

HopMaTHBHYIO IPaBOBYIO OCHOBY pPa3pabOTKH IPOrpaMMBI COCTABIISAIOT:

IIporpamma paspaboTaHa B COOTBETCTBUH C:

npo)ecCHOHANBHEIM CTaHIAPTOM «ATpoHOMa» (YTBEepskIEeH IpHKasoM MHHHCTEPCTBa
Tpya u coruansHo 3amuTs PO ot 9 mrona 2018 roma Ne 4544.);

npodpeccHoHalpHEIM  cTaHgapToM  "Crenuwanmuer B obmacth  GHOTEXHOJIOTHH
puonornuecku-akTuBHEIX BemecTB" (IIpoext [Ipmkasa MunucTepcTBa Tpyda H
conuanbHoM 3amuTel P® "OO yTBepxaeHHH podECCHOHANBHOIO CTaHiapra oOT
25.01.2019);

npodeccHoHaTEHEM cTaHaapToM "CrenuanucT - TEXHOIOT B 00JacTH IPHPOJI0OXPAHHEIX
(axonorudeckux) OmoTexHomoruil" (yTBEpXKIEH MpHKa3oM MHUHHCTEpCTBA Tpyda H
conmamsHoi 3amuTe PO ot 21 nexabpst 2015 r. N 1046mH)

npodeccHoHansHEM cTanaproM "CoenuanucT B 007acTH OHOTEXHONOTHE IPOIYKTOB
mutanus” (TIpoekr Ilpukasa MuHMcTEpcTBa TpyAda M COLMalbHOH 3amuTel PP ot
26.11.2018);

(emepasbHEIM  TOCYJapCTBCHHBIM  oOpa3oBaTelbHBIM  CTAaHZApTOM  CPEIHEro
npodeccuonansHoro  obpasopanuss 1mo  cnenmanbHocTH  35.02.05  «ArpoHOMHA
(yrBeprkaeH npukazoM MuuoOpHayku P® ot 07.05.2014 Ne 454);

MIOJIOKEHMS 10 PeaIH3alliy JOIIPOrpaMm

cuemuduKanuel CcTaHIapTa KOMIETEHIHMHM «TEXHONOr peNaKTHPOBAaHHS TeHOMay
(WorldSkills Standards Specifications).

1.2. ObnacTe mpAMeHeHHsl TporpamMMbl. HacTtogmas nporpaMMa IpefHa3sHaueHa s
ctyneHToB 1o crnendanbHocTH CITO 32.02.05 « ArpoHOMHESA»

1.3. TpeGoBanus k caymaTensaM (KaTeropuu ciaymaredeii). [Iporpamma npenHazHadeHa A7
crynentoB 2-4 xypca mo YI'C 35.00.00 «Cenbckoe, IecHOe, pBIOHOE XO3SHCTBO» IIO
cnenuanbHocTH 32.02.05 «ArpoHOMHs» B ILENSX IIOCIIEI0BaTEIbHOIO COBEPIICHCTBOBAHHUS
npo)eCCHOHAIBHBIX 3HAHWM, YMEHHMH U HABBIKOB C Yy4eToM cIelm(uKanuyd CcTaHgapra
WorldSkills Standards Specifications no xomnereHIuH «I eHOMHas HHKEHEPHA .

1.4

TpeboBanua Kk pesyasTaTaM o0OydeHusi. IliaHHpyemble Ppe3yJIbTATBI OCBOEHHS

NPOrpaMMbl

B xoae ocBoenns o0pa3oBaTe/IbHOH IporpaMMel ofydaromuiicst Jo/KeH

3HaTh:

- TEOPETHYECKAE OCHOBEI T€HHOH HHKCHEPHH U NIPHKIIATHEIE aCIEKTHI €€ IPHMEHEHUS;
YMmeTh:

- IPUMEHATE Ha IPaKTHKE [T0JIy4eHHEIe TEOPETUUECKHE 3HAHUS B 00JIACTH T€HHON HHIKEHEPHH;
- BBIJISIIATH IUIa3MHUJIHYI0 ¥ reHoMHYro JIHK;

- CTaBUTh PEAKIMH PECTPUKLIMH U JIUTHPOBAHHS,

- IPOBOJUTH 3eKTpodopeTryeckuit anamm3 JJHK;

- TpaHC(OPMHUPOBATE KIETKH OaKTEpHit;

Baaners:

- TEPMHHOJIOTHEH, OCHOBHBIMM IOHATHAMH M METOJaMH TeHHOH HMHXeHepHH, HHopmanuei o
npobrieMax UCIONb30BAHUS FeHETUYECKH MOTH(UIIMPOBAHHEBIX TPOIYKTOB;

- IPaKTHYECKUMH HaBBIKaMHU JabopaTopHOH paboThl ¢ pa3nHYHbEIME 00BEKTaMH, aHATH30M H
CTAaTHCTHYECKOH 00paboTKOM IONTyYEHHBIX JaHHbIX.



@opMHpYyeMBbIe KOMIIETCHIHH:

I1K1.

IIPOBEAEHHUS IOCEBOB a3p0OOHEBIX DaKTepHABbHBIX KYJIBTYD
11K 2. IIpuMeHs TS OCHOBHBIE METOIBI MOJIEKYISIPHOH OMONOTHH ¥ F€HHOH HHIKEHEPHH;

[1K 3. OcymecTBIaTh Ipouenypy Tpanchopmanuy 6akTepHaIbHBIX KIETOK;

Brnanets MeTomuKamu [PHTOTOBJICHUA JKHIAKHX H IIJOTHBIX ITATATCIBHBIX Cpea H

OK 02. Opranu3zoBars cOOCTBEHHYIO A€ATEILHOCTD, OMPEeesISTh METOIBI H CII0COOBI BEITOTHEHHS
npodecCHOHANBHBIX 3a/1a4, OLEHUBATH UX 9P PEKTHBHOCTE H Ka4€CTBO
OK 04. OcyIecTBIATh ITOHCK, aHAJTH3 B OLIEHKY HHGOpPMAITHH, He0OXO0IUMO# IS TIOCTAHOBKH H
pernenus npodecCHOHANTBHEIX 3a1ad, PO ecCHOHATLHOTO H IMYHOTO PAa3BUTHA

OK 09. BeITE rOTOBEIM K CMEHE TEXHOJIOTHH B IPo(eCCHOHAIEHON AesTeIbHOCTH,

1.4.2. TpeboBanus K pe3yabTaTaM 0cBoeHHA nporpamm, CiymaTenay IporpaMMEI B
pe3ynbTaTe OCBOEHHUS IPOrPaMMEI IOJDKEH 3HATh, YMETh, IMETh IPAKTHIECKHH OIBIT:

Kona IIpakTH4eckuii ONBIT Ymenuns 3nanus
IIK/OK
[IK 1 - Branenus - IOATOTaBIUBATE IOCYLy U - OCHOBHBIX METOIHK H
METOAUKAMH IUTATENBHBIE CPEMbI U1 IIOCEBOB, II0JIXO/I0B IIPUTOTOBJICHUA
IPUTOTOBIICHUS - IPOBOAMTE IIOCEBHI a9POOHBIX IOCYZBI B TATATENBHBIX CPE;
KUIKHAX U TIOTHBIX DaxTepuaNbHEIX KYILTYp Ha IUIS IPOBEICHHUS IIOCEBOB;
NHUTATENIBHBIX CPEl U AKHJKYHO Y IIJIOTHYIO [TUTATEIILHBIE - CIIOCODOB U PEIKUMOB
IIPOBE/ICHH [TOCEBOB Cpelbl B CTEPHJIBHBIX YCJIOBHSIX. CTepUIM3aLUHU
a’pobHBIX nabopaToOpHOH MOCYAbI A
HaxTepHaIbHBIX IHUTATEILHEIX CPe;
KyJIBTYP. - METOJIOB IIPOBEICHHUSI
TIOCEROB a3pOOHBIX
faxkTepHabHBIX KYJIETYp Ha
JHJIKHE ¥ [JIOTHBIE
IHTATENIbHbIE CPEIBL.
-BJIaJIEHHs OCHOBHBIMH | - [lonb30oBaTeCs n1abopaTopHbIMU - OCHOBHEIX METOJIOB H
[IK2 | TeXHOJOTHYECKHMH IIPUHAVICKHOCTAMHE (ITHIIETKAMH, MOJXO/I0B T'€éHHOH
HOIXOJaMHU IIOCY/I0H, CrieNMaTu3upOBAaHHOM WH)KEHEPHUH, OCHOBHBIX
TeHETHYECKOH Mebebr0), akKypaTHO codupaTth OMOXMMHYECKIX IIPUHIIUATIOR
WHKECHEPHH; pEeaKIMOHHBIE CMECH; IPOBOAUMEIX PEaKIIHi,
- BJIQJICHUS - [Tone3oBartkes 1abopaTopHBIM BO3MOXHOCTH H
[IPaKTHYECKHMH obopynoBaHueM, HACTPAUBATE OrpaHHYEHUS METO/IOB
HaBBIKAMH OCHOBHBIE JlabopaTopHble IpUOOPEl | TeHHOH HHIKEHEPHH IIPH

nabopaTopHOH paboThI
¢ 06opyloBaHHEM,
MaTepHanaMH |
peareHTaMu I TEHHO-
WHXEHEPHBIX
HCCIIEI0BAHUHN

104 KOHKPETHEIE IIPOTOKOJIBL.

peIneHnH pasHooOpa3HbIX
3amad;
- [Tpunnumos obpameHus
n1abopaTOpHBIMHU
TIPUHAIJICKHOCTIMH, C
MOJIEKYJIIPHO-
reHEeTHYECKHUMH PeaKTHBaAMHU
U DakTepUanbHBIMU
KJIETOYHBIME KYJILTypaMHu;

- [IprHIMIOB paboTh

OCHOBHOT0 J1ab0paTOpHOTO
o0opynoBaHHS H
CHIEMATH3HPOBAHHOTO
IIPOrpaMMHOI0
obecneueHnst, HEOOXOUMBIX

5



JU71S IpOBEICHUS
MOJIEKYJIAPHO-TEHETHUECKUX
HCCIICIOBAHUH U aHAIN3a
MIOJIY4EHHEIX Pe3yJIbTaTOB.

[IK3 | -Ilomyuenus -IIpoBoguTts TpanchopMaruio -MeTo10B 1 IPOTOKOJIOB

TpaHc(opmaHTOB E. HaKTepHaIbHBIX KJIETOK METOAOM TpaHC(OpMaIuu
coli MmeTomom TEIUIOBOT'O LIOKA H IIPOBEPKY DaKTepHaTbHBIX KJIETOK H
TEIUIOBOrO II0KA, HX IOTYYeHHEIX TPaHC(HOPMAHTOB Ha BBIIETICHNS [Ia3MUTHOMH
CEJIEKIIHH, HaJI{4He LEJIEBOro reHa B JTHK.
KYJIbTHBHPOBaHHUS H IasMuIe
IIPOBEPKH IIOTYUEHHBIX
TpaHc(OpPMAHTOB Ha
HaJIMYHE 1[eJIeBOr0 reHa
B IUTA3MHTIE.

OK.02. | OpranusoBarh - OGecrneunTs aceNTHYECKHX
cOOCTBEHHYIO ycnoBus paboTsl ¢ 6uomMaTepuanoM | - MeTOmBI 3KOJIOTHYECKOTO
IEATEIBHOCTD, - CobmroiaTe MTUIHYIO THTHEHY | peryIupoBaHus;
OIpENETATE METONBl H | MPOMBIIUICHHOW CAaHUTAPHH, - [TonaTHe B IPUHITUIIBL
CIIOCOOBI  BEINOJIHEHWSA | IPUMEHATH HEOOXOAMMBIE METOABI | MOHHTOPHHTA OKpYXKAIoIIe:
npodeccHOHATEHEIX U CpeJICTBA 3allHTEI CpE/IBL.
3ajad, OIICHUBATh HX
s dexTHBHOCTE "
KadecTBO

OK 04. | OcymecTBnaTh TOHCK, | - [lonmp3oBarbes - Metops!l nomydeHus |
aHallM3 H  ONCHKY | MHKPOCKONHYECKOH aCenTHYeCKOH | IEepCIEKTHBEI
uHbopMaInH, TEXHHUKOH HCIIOIb30BaHUS TPACTeHHED
HEeoOX0TUMOilt it | - I[Tonp3oBaThes annmapatypoit u OpPTaHHU3MOB.
IIOCTAHOBKH M pelIeHHs | mpubopaMu
podeCCHOHATBHBIX
3amad,
IpoQeCcCHOHANIBHOIO H
JIMYHOTO Pa3BUTHS

OK 09. | Beite roroBsmM k cMeHe | - Cobironare U BEIOHpATh METOIBI - Mcnionb30BaTh pe3ynbTaTh

TEXHOJIOTHH B
npodeccHOHATBEHOM
JIeATEIBHOCTH.

aHaH3a

OHOTEeXHOJIOTHYECKHX
HCCIIeIOBAaHUH 1 HapaboTOK
IIPU BEIPAITMBAHHN
KYJIbTYPHBIX.

1.5. ®opma obyqeHus — oyHad,

JacoB.

1.6. TpynoemkocTh - 32 gacoB

¢ npumeHenueM JIOT ve menee 10 % ot obmero xonmyecTra
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5. YCJIOBHSI PEAJIM3ALIMHA TIPOTPAMMBI

5.1. MaTepuanbHo-TeXHHYECK0e ofecnedeHHe.

Tpebopanns kK MUHHHMAJILHOMY MATePHAIBHO-TeXHHYECKOMY 00eCIeYeHHI0 pPeaTn3anuu
JlononHUTeNBHAS IpO(EcCHOHAIBHAS IPOrpaMMa TIOBBIIEeHHs KBatapukanun « OpraHu3amms OMBITHO -
HCCIIEIOBATENECKOA paboThl CTYAEHTOB B OOIACTH TEHOMHOM WH)KEHEPHH, OHOTEXHOJIOTHH H B
PaCTEHHMEBOJICTBEY pPeau3yeTcs B MaCTEPCKOH «I eHOMHAsS HHKEHEPH»

O6opynoBaHHe MacTEPCKOM:

- paboure MecTa 10 KOJTHYECTBY 00yJaroIHuXCs;

- pabodee MeCTO ITpeoaaBaTelIs;

- KOMIUIEKT y4eOHO-HAINIAAHBIX IOCOOHH; TeXHHYecKas MOKYMEHTalMd M0 KOMIETeHIHH «[ eHOMHas
HH)KEHEPUA»; BBITOJHEHHE HCCIIEIOBATENBECKOTO TPOEKTA;

Texnuueckue cpeacTra 00ydeHHS:

e KoMmbIoTep ¢ JTHIIEH3HOHHBIM IPOrPaMMHEBIM 00eCIIeYeHHEM,

¢ Buneokxamepa AJis yCTAHOBKH B JAMUHADE U OHJIAWH TPAHCIISIIUH

o  MynbsTUMeIUIHBIL IPOEKTOP, IPOSKTOPHBIN SKpaH, CTEPEOCHCTEMA

e JlazepHoe MOV

HanMenoBanue Bun 3ausTuit HanmenoBanue o6opynoBanus,
TTOMEIICHHS IIPOrPaMMHOI0 00eCIICYEeHHS
Aynutopus Jlexnum Kommbiotep, MyJIbTHMeIUHHEIA TPOEKTOP, SKPaH,
J0CKa, (puHmyapT

MacTtepckas Jlabopatopusie 1. Boprekc Kombucnun FVL-2400N
«['enomuas U IpakTh4eckue paboThl 2. lleiikep-unkybarop ES-20/60
HHKEHEPHS) 3. Muxkpouentpudyra MiniSpin

4. Muxkpockon hIyopeceHTHEIH

5. Jlamunapnsenit 6oxc BABuHI-01-«Jlamunap-C» -
1,2

6. Ammmduxarop ProFlex ¢ Tpems
He3aBHCHMBIMH TeMIepaTypHbIMHA Onokamu Life
Technologies (Applied Biosystems)

7. TsepnmoteneHbni TepMocTaT « TepMuT»

8. Becsl maboparopusie ¢ TogrocThi0 0,001T,
BJITD - 210

9. Habop aBTOMaTHYECKHX OJHOKaHATBHBIX
nozaropoB Research Plus nepemenHoOro o6sema
Eppendorf 0,5-10mxmn, 2-20 mxi, 20-200 mxi, 100-
1000MKJI B KOMIINIEKTE ¢ HAKOHEUHHKAMH,
EMKOCTSAMH /IS CITHBA

10. O6pazoparenpHb HAOOP MO FEHETHKE IS
npoBenenus [P peakuuii u pusyanuzanun [11[P
IIPOAYKTOB (MarHWTHBIN INTATHB, INTATHUBEI,
COOCAIUTEIIH, C YalIKaMH U IPOOUPKaMH C
IUTa3MHIaMH B QITyOPECLIEHTHBIMHE OeJIKaMH )

11. ITpubop E-Gel® Safe Imager™ Real-Time
Transilluminator

12. Xonomguneruk i xpasenus [P npoaykToB u
PacX0JIHOr0 MaTepHaIa

KomnerorepHsbrit CamocrositensHas paboter, | KoMmeroTepsl, nporpammuoe obecriedenue "Astra
Knacc odopMIeHre pe3yIbTaTOR Linux"

BBIIIOJTHEHHBIX
1ab0opaTOpPHBIX U
IpaKkTHYEeCKUX paboT
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5.2. HndopmanuonHoe obecnedenne oOydenus. Ilepedens ucnoab3yeMbIX y4eOHBIX

H3JaHuil, MHTepHET-pecypcoB, JOMOTHHATEILHOM JUTEPATYPHI

OcHoBHas JuTepaTypa:
IMeuaTHBIE H3DAHUA

2

Manuaruc T. u ap. Mertozs! reHeTHUecKol HmKeHepun. MonekysipHoe kionuposanue: ITep. ¢
anrn. / Maauatuc T., @pug 3., ComOpyk Jx. — M.: Mup, 1984, — 480 1.

[IpuHIMIBEI 1 MeTOABI OHOXUMHH U MONEKyJsspHO# Owomorud / pemaktopsl K. Yuicon u JIx.
Yonxkep; nep. ¢ anri. — M.: BMHOM. JlaGopatopus 3uanuit, 2013. — 848 c.

AbpamoBa 3.1. BBenenne B TeHETHYECKyl0 MHXKeHepuro: YueOHoe mocobue s
CaMOCTOATENbHOH BHEAyJIHTOPHOM paboThl CTYAEHTOB IO Kypcy «[eHHas HHKCHEPHS»
/3.1.Abpamosa. - Kazans: Kazanckuit yausepcutert, 2008.- 169 c.

Bemikor B.A. Monekynapuas Omomorms. [IpakTidueckoe pykosoacTBo: Yueb. mocobme ms
cTynd. 6uon. ¢dak. u dax. HaHO- M GHOMEN. TexXHOIN., 00yd-cst o Hamp. «buosorust (020400)»,
«buomorug-nen  (050100)», «buorexnuyeckwe cucreMbl u TexHomormu  (200100)»,
«Menmuunckas ¢uzuka (011200)» u mo cren. «Bbruonmxkenepus u ouonndopmaruka (020501)».
— CapatoB: M3narensctBo «CapaToBekuit HCTOUHHKY, 2013, — 84 ¢.: min.

bemskxoBa H.JL, Aunpeea A.M. BBeneHHe B MOJEKYJSAPHYIO 3KOJOTHIO MHKPOOPIaHH3MOB!
Yuaebuo-meroguueckoe nocodue. — Spocnasns: U3n-so OO0 «lIpunTxaycy, 2009 — 91 c.

[IImun P. Harmsgxas GHOTEXHONOTHS W TeHETHUYECKas HEKCHEpHS [DieKTpoHHBIH pecype] /
HImup. P.; nep. ¢ HeM. — 2e u3a. (D11.). — DnekTpoH. TekcTossle maH. (1 daitn pdf: 327 ¢.) — M.:
BMHOM. Jlabopatopus 3uanwuii, 2015,

HopMaTuBHbIE JOKYMEHTBI:

1

Ilepeuens nopyqenuit Ilpesunenta Poccuiickoit @enepanun ot 9 nexabps 2017 r. N ITp-2582,
oyHkT 2 "0": "oOecrmeunTe BHENPEHHE [EMOHCTPAIHOHHOrO O3K3aMeHA II0 CTaHIapTaM
"Bopinackwiuic  Poccusa" B KkadecTBe TOCYHapCTBEHHOM  HTOTOBOM — aTTeCTallMM 110
o0Opa3oBaTeIbHBIM IIPOrpaMMaM CpeIHEro IpodecCHOHABHOr0 00pa3oBaHus, MPEIyCMOTPEB B
TOM YHCIIE, 9TO Pe3yibTaThl JEMOHCTPaMOHHOIO 3K3aMeHa II0 cTaHjapram 'Bopimckuiic
Poccusa" m ydacTus B uyeMnHoHaTax IO NpodecCHOHATLHOMY MACTEPCTBY IO CTAaHAAPTAM
"Bopnackuuic" NpHpaBHUBAIOTCS K PE3yNIbTaTaM TOCYJapCTBEHHON HWTOrOBOM aTTecTallHH, a
TAK)Ke BHECCHHE COOTBETCTBYIOIHX H3MEHEHHH B 3aK0OHOJaTeNbCTBO Poccuiickoit Deneparmn’.
Ilepeuens mopyuenuii IIpesunenta Poccuiickoit ®eneparmu N IIp-580 mo wmroram pabouei
noesaxu [Ipesunenta Poccuniickoit @enepanuu B CeepmioBekyro o6macts 6 Mapra 2018 r., myHKT
1 "a": "c yueToM paHee MaHHBIX NOPYy4YeHHH OOECIEUHTH HCIIONB30BAHHE B CHCTEME CPEIHErO
npodecCHOHAILHOrO 00pa3oBaHus cTaHmapToB "Bopmackummic" kak 6a30BBIX IIPHUHIIAIIOB
00BEKTHBHOH OLIEHKH Pe3yabTaToB MOATOTOBKH pabodmx Kagpos'.

Denepaneueiii 3akoH oT 29 mexabps 2012 r. N 273-03 "O6 obpazoamum B Poccuiickoif
Oeneparn.

[Ipukas Munobprayku Poccun or 2 mions 2013 r. N 513 "O6 yrBepxneHun nepedns npodeccit
pabouMx H JOKHOCTEH CIyXallHMX, [0 KOTOPBIM OCYIIECTBISETCS NpodeCcCHOHAILHOE
obygenue".

Ilpuxaz MunobpHayku Poccun ot 18 ampens 2013 r. N 291 "O6 yrBepknenun [Tonoxenus o
IpaKkTHKE O0O0Y4YarOIlMXCH, OCBAHMBAIOIIMX OCHOBHEIE IIpodecCHOHAThHEIE 00pa30BaTebHEIE
IIPOrpaMMEI CPeIHETO0 MpodeccCHoHaIBPHOr0 00pazoBanus'.

ITonoxxenne o cranmaprax Bopmnnackmmie, yreepkneHHoe [IpaBienueM coroza "AreHTCTBO
pa3BUTHA NPOMECCHOHANBHBIX coolImecTB ¥ paboumx KkampoB "Momozabie mnpodeccHoHAB!
(Bopnackumic Poccus)" (manee - coros) ot 9 mapta 2017 r., npotokon N 1, ¢ U3MEHEHHSIMH OT
27 oxtabpsa 2017 r., mpotoxon N 12.

MeTonuueckue peKOMEHIAIMH 10 pa3paboTke OCHOBHBIX MPO(eCCHOHAIBHEIX 00pa30BaTENbHBIX
nporpaMM H JONOMHHUTENBLHEIX IPO(QEeCCHOHANLHBIX IPOrPaMM C YYETOM COOTBETCTBYIOIIUX
npodeccuoHaBHBIX CTaHAapToB (yTBepxkaeHsl MunobpHayku Poccun 22 saeaps 2015 r. N JIJI-
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1/058H);

8. ®epepaneHeld 3akoH or 05.07.1996 N 86-®3 (pem. ot 03.07.2016) "O rocynapcTBEHHOM
PETYIHPOBAaHHHU B 00J1aCTH T'€eHHO-UH)XEHEPHOH e TeTEHOCTH "

9. Meromudeckne ykasamua MY 1.3.2569-09 «Opranmsaums paborel  gabopaTopHii,
HCITOJIB3YIOMMX METOABI aMIUIH()HUKAIMH HYKJIEHMHOBBIX KHCJIOT IpH paGoTe ¢ MaTepHAalIOM,
collepsKalluM MHKpoopranuamMsl [-IV rpynn natorearoctu», 2009 r.;

DJIEKTPOHHBIE H3IAHHSA (3JIEKTPOHHBIE pecypChl):

1. https://ru.coursera.org/learn/bioinformatika - Beenenue B Guomndopmaruky (Introduction to
Bioinformatics), xypc nexmuii CankT-IleTepGyprckoro rocyapcTBEHHOIO YHHBEPCHTETA HA
nopraine Coursera.

2. HuTepHeT-pecypc 0 KIacCHYeCKOM M MOJIEKy/IspHO# Ouonorun www.molbiol.ru;

3. OdunumaneHbL caliT onmepaTopa MeXIyHapoIHOTO HEKoMMepuecKoro apmkenus WorldSkills
International - Coro3 «Momnoznsle npocdeccuonans: (Bopnackumic Poccus)y (oneKTpoHHEIH
pecypc) pexuM noctyna: https://worldskills.ru;

4. Enunas cucTeMa akTyanbHBIX TpeGoBaHHM BOpmckuiic (SNIeKTpOHHBIA pecype) pekuM
nmocrtyma: https://esat.worldskills.ru.

5.3. Opranusanus o6pa3oBaTe/IbHOIO MpoLEcca

B obpasopaTensHOM mIporecce NpeAycMaTpHBACTCS pEaU3allds KOMIETEHTHOCTHOIO MOIXOJA,
T.€. HCIIOJIb3YIOTCS aKTHBHBIE M MHTEpaKTHBHBIE ()OPMBI MPOBEICHHS 3aHATHI, B TOM YHCIIE 3aHITHA C
IPAMEHEHHEM  DJIEKTPOHHLIX  00pa30BATENBHBIX PECYPCOB, MHCTAHIMOHHBIX 0Opa3oBaTEIHLHBIX
TEXHOJIOTHH, aHAIM3 KOHKPETHBIX CHTYallWH, HABBIKOBEIE TPSHHUHTH, IHCKYCCHH, KOJUIEKTUBHEIA CIIOC00
o0y4eHHs, B COYETAHMH C CAMOCTOATENBbHOM pabGorTod s (QOpPMHPOBAHHA IOIOTHHTEILHBIX
PO eCCHOHAIBHBIX KOMIIETEHI[HH.

OGs3aTelbHBIM  YCIOBHEM pEANH3ANMH IIPOrPAMMEl  SBJISETCS BBIIONHEHHE J1abOpaTOPHO-
IPaKTHYECKUX paboT, YCIENIHOE IIPOXOXKASHHE TEMAaTHYeCKOTO TECTHPOBaHHs. [IpakTHYeckue H
1abOpaToOpHEIE 3aHATHS H 3allUTa TBOPYECKOH paboTBI MpOBOAMTCS B MacTepckodt «['eHoMHas
HHXXEHEPHUS), HAIPABICHHE NEATEIBHOCTH KOTOPOH COOTBETCTBYET MPOGMIIO MOATOTOBKH CIyINATENIEH
IporpamMmel.  MeIMIMHCKHE  OrpaHHYCHHS  PErVIAMEHTUPOBAHEI  [lepedHeM  MEIHIIMHCKHX
IIPOTHUBOIOKa3aHu MuHHCTEpCTBa 31paBooxpaHeHnss Poccmifckolt @exeparuu. OTBETCTBEHHOCTH 32
OpraHU3allMi0 ¥ [POBEICHHUE MPAKTHYECKUX M JIAOOpaTOpPHBIX paboT HeceT 3aBEAyOIIMH MacTepcKoil
«'eHOMHasT HHKEHEPHAY.

5.4. Kagpoeoe ofecnedeHne 00pa3oBaTeILHOrO Ipomecca

Peamuzaims  nononmutensHo#  ofmeobpasoBaTenpHOM — oflnepasBuBalomelf  MpOrpaMMEL
«Opranusanys OIBITHO - HCCIEJOBATENBCKOM PaGOThl CTYAEHTOB B OOJACTH T€HOMHOM MHIKEHEpHH,
OHOTEXHONOTHH H B PAacTeHHEBOACTBE» OOECICUMBACTCS PYKOBOAAIIMMH M  IIEHArOrHYeCKHMHE
paboTHHKaMH 00pa3oBaTeNbHOM OpraHM3alliH, a TakkKe JIMAMH, NPHBICKAEMBIMH K pEaTH3allHH
IIpOrpaMMbl Ha YCJIOBHAX TpaKIaHCKO-TIPABOBOIO JIOIOBOpA, B TOM WYHCIE M3 4YHCIA HAYYHBIX
COTPYAHHKOB IPOQHUIIBHBIX OpraHU3alyii, HallpaBIeHHE ASATETPHOCTH KOTOPBIX, COOTBETCTBYET 00IacTH
npoeccHoHambHOR aeaTensHOCTH 13, CelbeKoe XO03sHCTBO, MMEIONIHX CTaX pabOTHl B JAHHOH
npodeccronansHoit 06acTH He MeHee 3 JIeT.

Kpanmupukanes nemarormdeckux pabOTHHKOB, PealU3yIOMHUX [POrpamMMy, JODKHA OTBEYATh
KB GUKAIMOHHBIM TPeOOBAaHHM, YKa3aHHBIX B TPO(ECCHOHATBHEIX CTAHIAPTAX.

Ilenarorndeckue pabOTHMKM IOTYYAIOT NOIONHUTENBHOE MpodeccHoHaTbHOe 0Opa3oBaHHe II0
IPOrpaMMaM IOBBINCHHS KBaIM(UKAIMM, B TOM 4YHCIe B (hOpMe CTaKUPOBKM B OpraHM3aIHsX,
HalpaBlICHUE ACATEIBHOCTH, KOTOPEIX COOTBETCTBYET 0ONAcTH MpodecCHOHANLHON aesTeNbHOCTH 13
Cenbckoe  XO3SHCTBO, HE peXe ONHOTO pasa B 3 TOAa, C YYETOM pACIIHpEHHS CIIEKTpa
IpOo(EeCCHOHATBHBIX KOMITETEHIIHH.
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Jlonu memaroru4eckux pabOTHHKOB, OOECHEUMBAIOIMX OCBOEHHE CIIYIIATENSIMH MOIYIIEH,
MMEIOIIMX OIBIT JEATCIPHOCTH HE MEHee 3 JIeT B OpraHHW3alUsIX HalpaBleHHE ACATeTBHOCTH KOTOPHIX,
COOTBETCTBYET 001acTH HpodeccHoHanbHON nestensHOCTH 13. Cenbekoe XO3sHCTBO, B 0OIIEM dHCIE
HeJaroru4eckux paboTHHKOB, pealn3yIomuX 00pa3oRaTeIbHYIO [IPOrpaMMy, JOIKHO OBITH He MeHee 25
IIPOLICHTOB.
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6. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHS ITIPOT'PAMMBI

Pe3yanTaTh! (OCBOCHHBIE OcHoBHBIE IOKA3aTeJH OLEHKH Pe3yJIbTATa
npodeccHoHANbHBIE H 00mIHe

KOMIIETEHITHH)

IIK 1. Bragets MeTOOHKAMH — Cobmonaer TeXHHKY 0€30MacHOCTH [IPH
IIPUTOTOBIEHHUS JKUJIKHX U ITIOTHBIX BBIIIOJTHEHHH NIPAKTHYECKHX H 1a00PaTOPHBIX
[HUTATEIBHBIX CPEJl ¥ IIPOBEACHHS pabor

IIOCEBOB a3pPOOHBIX OaKTepHaIbHBIX —  OcCyIIEeCTBIAET MOATOTOBKY HOCYIBI H
KYJIBTYP IIATATENBHBIX CPEJl U1 CTEPUITH3ANH |

MIPOBEJIEHHUS] [I0CEBOB MUKPOOPraHU3MOB
— TlpoBomuT 1oCeBEI a9pOOHEIX BaKTepHATBHBIX
KYJIbTYP Ha JKHUIKYIO H [IJIOTHYIO TATATEIbHBIS
cpeJbl
— OcyIecTBisieT MPOBEPKY MOTYICHHEIX
pPe3yAbTaTOB, IPUHHUMAET PEILICHUE O CTEIEeHH
YCIEIHOCTH BBIIOIHEHHOH paboTe!

[IK 2. [IpuMeHATH COBpEMEHHBIE — Cobmogaet TexHHKY 6€30ITaCHOCTH IIpH
MOJIEKYTISIPHO-TEHETHIECKUE METOIBI BBIITOJTHEHHH [TPAKTHYECKHX M 1a00paTOPHBIX
IIOIXOABI FTEHHOH HHIKEHEPUH pabor

— PasnuuaeT MONEKyIApHO-T€HETHYECKHE
METO/BI, BEIACSIET UX OTIHUHUTEIbHEIE
0CODEHHOCTH

— Hcnonesyer obopynoBanue, MaTepHalbl |
peareHTsl U1 TeHHO-UHKEHEPHBIX
HCCIIEIOBaHUH ¢ YYETOM OCTaBICHHOMH

3a/1a4u
— IIpoBoaut Beienenue miazmumuoi JTHK
1K 3. OcymiecTBisTs Iporeaypy — CobmonaeT TexHUKY 0€30I1aCHOCTH [IPH
TpaHcopMaluy GaKkTepHalbHBIX KIETOK BEIITOTHEHUH NTPaKTHUECKHX H Ta60paTOPHBIX
pabot

— IlpumeHsieT METOOMKY ITOTYYEHHS
TpaHC(OPMAHTOB, HX CETIEKIIHH,
KYJIbTUBHPOBAHHS U IIPOBEPKH MOIyIEHHBIX
TpaHC(HOPMAHTOB Ha HAJIMYHE I[EJICBOT0 reHa
B IJIa3MHJIE

— OcymmecTBsIeT IPOBEPKY MOTYUEHHBIX
PE3yIbTaTOB, IPHHUMAET PELIEHHE O CTEIIEHH
YCIIEITHOCTH BBIIOTHEHHOH paboThI

Onenka KadecTBa 0CBOEHHS MPOrPaMMbI

@opMBI ¥ METOJIBI KOHTPOJIA M ONEHKH Pe3ylIbTaTOB 00y4YeHHS MOJDKHEI TO3BOJATE IIPOBEPATE Y
00y9aromuxcs He TONBKO ChOPMHPOBAHHOCTE MPODECCHOHATBHBIX KOMITETEHITHH, HO B Pa3BUTHE OOIIHX
KOMIIETEHIIUH H 00eCeuHBAIONINX WX YMEHHH.

TeMbl IpoeKTOB:
1. TlpumeneHHe reHOMHOH HHXKEHEPHH B CEJIbCKOM XO03sHCTBE (HOK/Ia/ B BU/IE IPE3EHTAIMH)
2. IIpuroToBneHne MUTATEIEHBIX Cpell (JOKIA B BHE NPE3EHTALMH)
3. MeTojip! KyIbTHBHPOBaHHUS MUKPOOPIaHH3MOB (I0K/Ia[ B BUIE IIPE3CHTALMH)
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4. TlomyueHne KOMIIETEHTHBIX KJIETOK (JIOK/IA/ B BUIE NPE3EHTAIMH)

5. Tunsl Tpancdopmanun GakTepUanbHBIX KIETOK (IOKIIA B BUAE NPE3eHTAIHH)
6. Beinenenne JIHK (moxnan B Bune rpe3eHTaliK)

7. TlonumepasHas UenmHas peakuus (DOKIa/ B BUIE NTPE3eHTALHH)

8. Metop rems-anextpodopesa (10K1a1 B BUIE NPE3SHTALIHHN)

15



