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Pabovas nporpamMma cocrasiena Ha ocHoBanmny Tpe6opanuit PejiepasbHOO
roCy/lapCTBeHHOro  00pas3oBaTe/bHOTO CTaHjapra Bhicuiero 0Opa3oBaHUs —
Maricrparypa 1[0 HamnpaBleHHi0 mogrotoBkd  19.04.01  Buorexuonorus,
YTBePXKIeHHOT0 mpHKa3oM MunobpHayku Poccun Ne737 ot 10.08.2021.

/

ITporpammy pazpaboran(u):
[Ipodeccop kadezprl BeTepuHapHO#
IeHeTHKH ¥ OMOTeXHOJIOTHH, J1.6.H. ; A. Y. KanmbikoBa

(nO/DKHOCTE) no;x;mca GHO




1 IInanupyembie pe3yJibTaThl 00yUeHUs 10 AUCHUILUIHHE (MOLYJIIO),
COOTHEeCeHHBbIE ¢ Pe3yJibTaTaAMM 0CBOeHHsI 00pa3oBaTeIbHONH POrpaMMbl
Hucuunnuaa Texnono2us noayuenus u XxpaneHus npooyKyuu 6UOmexHoNI02U4ecKux
npouszeoocms B cootrBeTcTBUU ¢ TpeboBanusiMu OI'OC BO u ¢ yuerom I[1OOII

(npu HaNM4YKMK) HaIIpaBjieHa Ha (OPMUPOBAHUE CIEAYIOIIUX KOMIETCHIIMI:

Tabnuma 1. CBa3b pe3ynbTaTOB 00yUeHHUs C TPUOOPETAEMBIMU KOMIIETEHIIUSIMU

Kon 1 HaumenoBaunue

Kon 1 nanmenoBsanue

3anaaHupoBaHHBIC PE3YIBTATHl 00y CHHS

KOMIICTCHIIUHN WHIOWKATOpa JOCTHUKCHUA
KOMIICTCHIIUHN
OIllIK-1 OIlK-1.1. 3HATD: - 6IUAHUE PUIUYECKUX U XUMUYECKUX
Cnocoben Ananuzupyem, obobwaem u | pakmopos na Kauecmeo u ceoucmea Culpbs
AHAIU3UPOBAMY, ucnonvsyem U  20M0B020  NPOOYKMA 8  NULYEBLIX
obodbwamo u | pynoamenmanvHule u | npouzeoocmeax;,
UCNONbL3068aMb NPUKIAOHble  3HAHUA 6 | YMeTh: - cosepuieHcmeosamy u
@dyHOamenmanvuvie u | obnacmu  OGUOMEXHONO2UU | ONMUMUZUPOBATND Oeticmayroujue
NPUKIAOHblE 3HAHUA 8 | OJif peuienus | mexHoao2uu Ha 6aze CUCmemMHO20 n00xX00da K

obnacmu

cyyecmeywomyux U HoO6blx

AHAIU3y Cblpbsl U OYEHKU MEXHONI02UUECKO20

ouomexuonocuu  0ns | 3a0a4 8 NPoghecCUOHANbHOU | npoyeccda,

pewenus obnacmu BJIAQETb: - HABLIKAMU AHATUMUYECKOU
cywecmsyrouux u pabomol no UCNONb308AHUIO
HOBbIX 3a0au 8 ouoguzuueckoco  cmamyca  colpbsi U
npogheccuonanbHoll 20moB02o npooykma 8
obnacmu OUOMEXHOI02UUEeCKOM NPOU3BOOCmEe.
OIlIK-4 OIllK-4.1. 3HATH: - ouoxumuyeckuil cocmag
Cnocoben evloupamo u | /Jemoncmpupyem — HABbIKU | pACIUMENbHO20 U HCUBOMHO20 CbIPbSL U €20
UCNONbL3068AMb UCNONb306AHUSL U3MEHeHUs1;

coepemennbie COBPEMEHHBIX yMeTb: -  OYeHusamsv  NPULOOHOCHb
UHCIMPYMEHMAaNbHble UHCIMPYMEHMANbHBIX PACmumenbHo20 U HCUBOMHO2O Cblpbsl Ol
Memoobl U | Memooos u MmexHoa02Uutl PA3TUYHbIX  8U008  NepepabomKu  Ha
MexHONI02UU, OCHOBAHUU OAHHBIX O €20 OUOXUMUYECKOM
oceausams HO8ble cocmase,

Memoobl U MEXHUKy BJIA/IeTh: - COBDEMEHHbIMU MemOOUKaAMU
uccnedosanutl ons npoeedeHus  OUOXUMUYECKUX  AHAIU308

peuteHuss KOHKPEemHblx
3a0ay
npogeccuoranbHoll
oesmenbHocmu

pacmumenbHoco U HCUBOMHO2O CblPbA.

OIIK-4.2.

Moowcem oceausamv Hosbvie
Memoowbl u MeXHUKY
uccnedosanuii OJisi peuleHus
KOHKpDEmHbLX 3a0ay
npogeccuonanbHoll
oesamensHocmu

3HATB: - OCHOGHble OUOMEXHONIOSUYECKUe
CnocoObL NOYUEHUSsI PA3TUYHBIX NPOOYKMOS,
YMeTh: - UCHOIb308AMb NOTYYEHHbIE SHAHUS
0151 QHAnU3a IKCNEPUMEHMATbHBIX OAHHBIX,
Kacarowuxcs noobopa, Xapakxmepucmuru u
COBEPUIEHCTNBOBAHUSL 00veKmos
ouomexHoo2uU,

BJIAJIETh: - Memooamu KOHMPOIsL Kayecmed
Colpbsi U OYEHKU  NepCHneKmueHocmu
npoyecca ¢ NO3UYUU  IKOJIO2UYECKOU
bezonachocmu U dpGexmusHocmu  Ha
npouseoocmee.

2. MecTo IMCUMILIMHBI (MOYJIf) B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMbl

Jlncuurianza

Texnonocus

noJiy4eHu:l u

XpaHeHus — NpPOOYKYUuU

OUOMEXHONI02UHUECKUX np0u36000m6 OTHOCHTCS K 00s3aTeIIbHON YacCTH.




3. ConeprkaHue TUCUMILIMHBI (MOIYJIs)

Pacnpenenenue yacoB mo TeMaM M BUJaM 3aHSITHI MpeECTaBIsSICTCS] B TaOIUIIE

2:
Tabnuma 2. 3aouynas popma
KosmyecTBo 4acoB dopmupy
Ne Bun Camoc | Bceero e-MbIe
I /;1 HaumenoBanue pas3zieiioB u Tem Jleknu | 3aHgITH T. o KOMIIE-
u(J) | a(I3) | pabora | Teme TEHLUU
(CP) (OK, IIK)
1 2 3 4 5 6 7
Cemectp Ne3
1. | O0was OMOTEXHOJIOrUsl
1.1 | Beenenue B OMOTEXHOIOTHIO 1 1 10 12 OIK-1
1.2 | TumoBast cxemMa M OCHOBHBIE CTaIUH 1 1 10 12 OINK-1

OHOTEXHOJIOTHYECKUX IMPON3BOJCTB

2. | XapaKTepuCTHKA U KJIaccu(pukanus MeToa1oB ouncTkn BAB

2.1 | Pous MPOIIECCOB OYHNCTKH B

1 1 10 12 OIlK-4

OMOTEXHOJIOTUHU

2.2 | Kitaccudukanus MeTo/I0B OUYUCTKH U 1 1 10 12 OIIK-4
00J1acTh UX MPUMEHEHUS

2.3 | Xpomarorpaduueckue u
MeMOpaHHBIC METOJIbI, IPUMEHSIEMBbIC 5 10 12 OIK-4
B ounctke bBAB, o0Omacte ux
WCII0JIb30BAHUS

3. | Coipbe mjsi  (pepMeHTAIIHOHHBIX 2 10 12 OIK-1
NpPOLEeCcCOB

4. | OcHOBBI reHeTH4eCKOi HHKeHePUuH

4.1 | [IpuHIUIIBI U METOJIbI TEHETHYECKOM 2 12 14
WHXEHEPUU
KonTtponsHas paborta 18 18 OIIK-4
3aueTr 4 4
Hroro 4 10 94 108

VY4eOHast NeATeNbHOCTh COCTOMT U3 JICKIMHA, MPaKTUYECKUX 3aHATHH,
CaMOCTOSATEILHON ¥ KOHTPOJIBHOU PabOTHI.

3.1.Conep:kaHue 0TAeIbHBIX Pa3/1eJ0B U TEM

Pa3znen 1.00mast 0MOTEXHOJIOT U

Tema 1.1. Bseoenue 6 buomexnono2uro

OO6mue mpencTaBieHUsT 0 OMOTEXHOJOTHHM Kak Hayke. OOBEKT M METOJIbI
OMOTEXHOJOTUYCCKUX  HCCIACAOBAHWW. Tambl  Pa3BUTHSA  OHMOTCXHOJIOTHH.
CoBpeMeHHBIE HaIpaBICHUS OMOTEXHOJIOTHYECKUX HcciaeoBaHui. COBpEMEHHBIE
HarnpaBJICHUS OHMOTEXHOJIOTHYECKUX HCCJICTOBAHUM. [TpeumymectBa
OMOTEXHOJOTUYECKMX  METOJOB 1O  CPaBHEHHUIO C  TPAJAUIIMOHHBIMHU
OuonornuyeckumMu. ['eHeTHYecKre U 00IEONOIOTUUECKUE METObI, UCIIOIb3yEeMbIe
OHMOTEXHOJIOTHEH. JoctmxkeHus OMOTEXHOJIOTHU B ’JKHBOTHOBOJICTBE,
PaCcTEeHUEBOJICTBE, BETEPUHAPHON MEIUIIMHE, MPOU3BOJICTBE IMHUIIEBHIX MPOTYKTOB
1 KOPMOB JJIs1 CEJTbCKOXO3SIMCTBEHHBIX dKUBOTHBIX U PHIOHI.



Tema 1.2. Tunosas cxema u OCHOBHble CMAOUU OUOMEXHOIOCUUECKUX

npou3800Ccma
buorexHonornueckast craaus. IlogroroButensHble craguu. OuHMCcTKa MPOIYKTA.
Ilonmyuenne rOTOBOU (bopMbI IPOAYKTAa. [Ipumepsnr 0JI0K-CXEM

OMOTEXHOJIOTHYECKUX IMpOU3BOACTB.

Paznen 2. XapakrepucTuka U Kjiaccupuxkanusa MeToa0B ouucTtkn bAB

Tema 2.1. Ponv npoyeccog ouucmku 8 OUOmMexHoa02uU

Ponw mporieccoB ounctku B 6morexnosnoruu. Ilpouecc ounctku. Ero nems.
XapaktepucTuka mpolnecca, CTaaud. BapuanTel mpeaBapUTEIbHONW MOJATOTOBKHU.
®dakTopsbl, onpeaensaonmre MeToabl 04ucTku BAB. TunoBeie cXeMbl BbIJICJICHUS U
ouuctku bAB.

Tema 2.2. Knaccugurxayus memooos ouucmku u 001acms ux npuMeHeHus

BapuanTtel knaccudukanuii METO0B OYMCTKH. METO/bl, OCHOBaHHBIE Ha
pa3felieHuu  BEIleCTB 1o pa3smepaMm Mousekyld. Ompenenenue. O6sactb
npumeHenus. Ocaxnenue. KpaTkas xapakTepuCTHKa METOJIOB A3TOM TPYIIIIHI.
DKCTpakKLusl. Cnoco0bl MOBBIIICHUS s pexTuBHOCTH DKCTPAKLHUU.
Kpuookcrpakuusa. Ancopouus. CoBpeMEHHbIE METOIbl pPAa3AelIeHHUs] BEUIECTB.
Meton ¢dpaknuonnoro ocaxnaenus. Ompenenenue. Xapakrepuctuka. Meron
BeIcanuBaHus. Kak pa3HOBUAHOCTh (PPAaKIIMOHHOTO OCaXKJEHUS. XapaKTepUCTHKA.
Obnacts npumeHenus. Pearentsl. Bnusinue pH cpeasl u TemnepaTypsl Ha poLecc
ocaxaeHusd. Vcronb30oBaHME OpPraHMYECKUX pacTBOpUTENEH B  KayecTBe
ocaJuTesen.

Tema 2.3. Xpomamoepaguueckue u memopanHvle Memoovl, NpumMeHsemble 8
ouucmke BAB, obracmb ux ucnonv3o6anus

MewMmOpannsie Metonabl. OmpeneneHue, XapaKTepUCTHKA, KiacCUpUKAIIHS.
O6nacte  mpuMeHeHusa.  Xpomartorpaduueckue  metonsl.  OmnpenencHue.
Xapaktepuctuka. Knaccudukanus. O6mactb mpuMeHEHUS.

Pa3nen 3. Coipbe 1J191 (pepMEHTANMOHHBIX MPOLECCOB

HUctounuku yraepoanoro nutanus. ICTouyHMKH a30THOTO muTaHusd. pyrue
BUJIBI CBHIpbsi. OCOOCHHOCTH TPUTOTOBJICHHS TMHUTATEIBHBIX Cpel W3 Pa3IMIHBIX
BHUJIOB CBIPbSI.

Pazaena 4. OCHOBBI reHETHYECKOM HHKEHEPUH

Tema 4.1. IIpunyunsvl u Memoobl 2eHemuiecKou UHICeHepuu

[lonaTne  «reHetmyeckas  UHXKEHepus». DepMEHTB  I'€HETUYECKOUN
uHxeHepun. VcTounuku momyderus reHoB. KoHCTpynpoBaHne peKOMOMHAHTHOU
JNHK. Bektoper TI'M. T'enetmdecku  MOAMQPUITMPOBAHHBIE  OpPTaHU3MBI.
ITorenmmanbpHas ormacHOCTh Ucttoab3oBanus I MO.
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4. Yaebro-meToquyeckoe H HHGopMaIHOHHOE ofecredenHe

JMCUHILTHHBI (MOZTYJIsA)
4.1. CriMcoK 0CHOBHOM JIMTepPaTypPBI
/1. Mysagapos, E. H. Brorexnomnorus.
nocobue s By3os / E. H. Mysagapos. — Ganxr-Tlerep6ypr: JIaHb, 2023. - 168 c.
_ ISBN 978-5-50%-45%525-2 — TeKcT: 31eKTPOHHbIA // Tlaub:  37€KTPOHHO-
6ubmoTeunas cucrema. — URL: https://e.lanbook.com/book/2 91504 I
/2. Cmonses, B. I1. OcHoBbI GHOTEXHOIOIHH. OCHOBBI TIPOMBIILIEHHOH
GroTexHONOrHK: yueGHoe mocobne / B. IL. Cnionses, E. A. [Tnomko. — CaHKT-
MerepGypr: CIIGIJITY, 2012. - 56 ¢. — ISBN 978-5-9230,0488-8 7 Texcr:
3NeKTpoHHbIH  //  JIaHb: 271eKTpOHHO-6ubHoTedHas  AMETELS

https://e.lanbook.com/book/45316.
/4.2. CIHCOK JIONOTHHTeILHOH JIMTepaTyphl 5k
/1. BaGaitiosa, I. II. Texuomorus TNPOAEHS CTBe
KHBOTHOBOJICTBA C OCHOBAMH OHOTEXHOJIOTHH: y4ebHOE :
pa, E. C. Cam6mpckux, 10. C. OBCAHHUKOB.

OcHoBbl OHOJIOTHH: y4ebHOe

exTpoHHbli // JIaHb:!

I1. Babaiio

Tlanp, 2022. — 240 c. — ISBN 978-5-8114-8738-7. — TexcT: 311 .

3/1eKTPOHHO-OHbMMOTe Hasd CHCTeMa. — URL: https://e.lanbook.com/blook/200267.
6roe mocobue / COCTAaBUTENb H. A.

/2. BuoTexHoIOTHs KHUBOTHBIX: YHE€
Yanosa. — Kemeposo: Kysbacckas I CXA, 201
Jlaneb: 31eKTPOHHO-OMOIMOTedHA ‘
https://e.lanbook.com/book/l42991.

7. - 162 c. — TexcT: 371eKTPOHHBIH //
cucTeMa. - ' URL:

CypCcoB unq)opmauuormo-renexomyﬂuxaunomwﬁ ceTH

4.3. TlepeueHs pe
«HHTepHET?
Ta6mma 3. [lepeuerb HHOPMALMOHHBIX PeCypCoB
Ne HaumeHnoBaHHe Anpec
nn
1. | Onexrpounbiii y4e6HHK 1O fHOTeXHOJIOTHH www.biotechnolog.ru
http://biofact.by/

2. | BIOFACT Ilopran 0 BHOTeXHONOTHAX. HosoctH,

Hay4Hble CTaTby aBTOPOB.
http://www.biomolecula.ru

3. | buomonexyna
4. | OBmiectsa GuotexHosoros Poccuyt http://www.biorosinfo.ru/press/cht
otakoebiotekhnologija/

http://wmv.biotechl%nk.org/

5. | Buortexnonoruy. Teopus ¥ NpaKTHKa

http://www.rusdocs.com/biotexnol
ogii .
i l

4.4. Mertommyecke yKa3aHHs JUISi 00yYalolIMXC 110  OCBOCHHIO
MHCIMILTHHBI (MOTYJTI0) H CAMOCTOATE/ILHOH paboTel

TexHOMOrUsl TOJNydeHUs: W XPaHeHHs NMPOAYKIMH OHOTeXHONIOTHYeCKHX
TIPOM3BOJICTB: METO/. PEKOM. JUlsl BBIIIOJIHEHHS CaMOCTOSITe/ILHOM W KOHTPOJIbHOH
pa6or / HoBocu®. roc. arpap. YH-T, GHOIL.-TeXHOJL. dax.; coct. A. Y. Kanmbikopa. —

Hosocubupck, 2023. - 20 c.

6. | DnexTporHoe Mocobue 1o GHOTeXHOJIOrHH




4.5. IlepeueHbr HMH(POPMALUMOHHBIX TEXHOJOIWIl, HCHOJb3YyeMbIX IPH
OCYLIeCTBJIEHHMH O0pa30BaTEJbHOI0 MpoLecca MO0 AUCHUILVIMHE (MOAYJI0),
BKJIIOYas IMepeYyeHb MNPOrPpaMMHOIO o0ecreYeHUss W HUHGOPMALHMOHHBIX
CIIPABOYHBIX CHCTEM, HATJISIIHBIX OCOOM I

Tabnuua 4. IlepedeHb MMIIEH3MOHHOTO IPOTPAMMHOTIO 00ECTICUEHMS

HHINBUAYAJIbHBIX KOHCYJ'IBTaHI/Iﬁ

Ne HaumenoBanue Tun nuueH3uu uiu
/11 npaBoo0JIaaTelb
1. | Libre office cBOOOIHO
pacnpoCTpaHsIeMblil
2. | SIanexc bpayzep Snnexc
3. | ®ainossiii menemkep Free Commander becruiatnas
Tabnuma 5. [lepeuens miakaToB (10 TeMaM), KapT, CTEHIOB,
MaKeTOB, PEe3eHTAIUH, (DUIBMOB H T.]I.
Ne Tun HanmenoBanue IIpumeuanue
n/m
1. | IlpesenTanus BBenenune B OMOTEXHOJIOTHIO 60 cnaiinoB
2. | Ilpesenrtarnust | IIporeccyl OYMCTKH B OMOTEXHOJIOTHH 55 cnaiinoB
5. Onucanne MaTepuaJbHO-TEXHUYECKOM 0a3bl
Tabmuma 6. [TepeueHb UCTIONB3yEMBbIX TOMEIIICHUH:
Ne Tun aynuropuun [Mepeuens 060pyOBaHMS
ayJIuTOpUHU
HK-502 Aynutopus Uil 3aHATUNA JEKIUOHHOTO | CTallMOHAPHBIA  MYJIbTUMEIUNHBIN
THUIIA, MPAKTHYECKUX 3aHATUM, TEKYIIEro | IPOEKTOp, HOYTOYK, dKpaH 3x4 M,
KOHTPOJIS u MIPOMEXKYTOYHOH | ayaInoo0opynoBaHue (KOJIOHKH)
aTTecTaluu, IPYIIOBBIX u

6. [Topsiok aTTeCTAIIMM CTY/IEHTOB IO JUCIUIJIMHE

HJ’IH aTTeCTaln CTYACHTOB IIO AUCHHUINIMHC HCIIOJB3YCTCA TPpadWIOHNOHHAA
CHCTCMA. HpOMe)KYTO‘-IHBIM KOHTPOJIEM 110 JUCHUIINIMHC SABJIACTCA 3a4CT.
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7. CornacoBanme pa6oyeii mporpaMmsi

CooTBercrByer yyeGHOMY 1iany, yTBepxaeHHOMy YueHsmM coseroM GIBOY
BO Hosocu6upckoro AV, mpotokon ot « 25 » 05 20 23 1. Ne 5

Pabouvas nporpamma obcysxiiena 1 yTeepskieHa

Ha 3acefiaHuH Kadepbl BeTeDUHAPHON I'eHeTHKH U GHOTeXHOOrHHU
nporokonoT« 28 » 08 20 23 r.Ne 11

3aBejryommii Kapepoi % %7/ ‘gg

/_nAOMHCH $UO

TTpencenarens yuebHO-MeTOAUYECKOTO
coBeTa

0.B. JIucuyeHok
MOANHUCH Q)HQ

| |
PaGouas mporpamMa obCyxjeHa W  COOTBETCTBYeT y4ebHOMY  IUIaHY,
yTBEpXKJEHHOMY Y4eHbIM COBETOM ®I'BOY BO Hosocubupckoro I'AY, npoTokon
OT «__» 20 r.Ne l ‘

H3meHeHuit He TpebyeTcs/n3MeHeHHs: BHECEHbI B paspesn(-bl)

IIpejcenarenb y4eOHO-METOAUIECKOTO
coBeTa (KOMHUCCHH)

MOAIHCH [)5(0]

PaGouas rmporpamMma oOCyXJeHa ¥  COOTBETCTBYeT — ydebHOMy  ILIaHy,

yTBepXJIeHHOMY Vyennmm cosetoM ®PI'BOY BO Hosocubupckoro I'’AY, npoTokoin
OT «__» 20 r.Ne_

WameHenwit He TpebyeTcs/u3MeHeH)s: BHeCeHbI B paszieri(-bi) r

IIpeacenarenb y4e6HO-METOHYELCKOTO
coseTa (KOMHUCCHH)

MOATMHCH (%]

—0
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