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1 eab 1 3a7a4n OCBOEHMSI AUCIUIIIMHBI (MOTYJIs1)

Leabr0 OCBOCHUS TUCIUITINHEI SBIISETCS (POPMUPOBAHKE Y CTYICHTOB MPEICTABICHHUS 00
OCHOBHBIX HAIPABJICHUAX U TIEPCIICKTHBAX Pa3BUTHUS OMOTEXHOJIOTUU KaK MEKOTPACICBON 00JIACTH
HAYYHO-TEXHHYECKOTO Tporpecca

3amayaMu OCBOCHUS TUCIUTUIMHBI (MOYJIS) SIBIISTEOTCS:

- paccMOTpPEHHE OCHOBHBIX 3TallOB OMOTEXHOJOTHMYECKOTO MpOIecca M amllapaTypHOTO
oopmieHus;

- (hopMUpOBaHME TPEACTABICHUI 00 ATanax KOHCTPYHPOBAHUS MPOAYLIEHTOB OHOJIOTHYe-
CKHM aKTHBHBIX BEIIECTB, I7e 00Jiee JeTalbHO pAaCCMAaTPUBACTCS OJMH U3 MEPCIIEKTUBHBIX METOJIOB -
MeTo]1 pekoMOuHaHTHBIX JTHK;

- UW3y4eHHe OCOOCHHOCTEH KYJIbTUBUPOBAHHS MUKPOOPTaHU3MOB, PACTUTEIBHBIX U JKHU-
BOTHBIX KJIETOK;

- PacCCMOTPEHHE OCHOBHBIX THIIOB OMOIIPOIIECCOB: IPOU3BOJICTBO OHMOMACChI, (HEePMEHTOB,
HEPBUYHBIX U BTOPHYHBIX META0OUTOB.

2 MecTO ITMCHMILTAHBI (MOYJIs1) B CTPYKTYpPe OCHOBHOI NMpodeccuoHab-
HOM 00pa30BaTeJIbHOM IPOrPAMMBbI

JucuurniauHa OTHOCUTCS K 00s3aTEIbHOM YacTH OCHOBHOM mMpodecCHOoHaIbHOM 00pa3oBa-
TEJIbHOM MIPOrpamMMBl.
Jucuunnuza (MOAy/b) U3ydaeTcs B / cEMecTpe.

3 IlepeyeHb MIaHMPYeMbIX Pe3yJIbTATOB OOYYEHHUS MO AMCHHUINJINHE (MO-
AYJII0)

[lepeyens MmIaHUpPyeMbIX PE3yIbTATOB 00YUYEHHUS MO AUCLUILUINHE (MOJYJII0), COOTHECEHHBIX
C TUIAHHUPYEMBIMH pe3yJIbTaTaMH OCBOCHHUSI OCHOBHOH MpodeccuoHanbHOM 00pa3oBaTenbHOM Mpo-
rpamMmsl (pOpMHUPYEMBIMU KOMIIETEHIIMAMHU ) U HHAMKATOPAMH UX JIOCTUKEHHUS, yCTAaHOBJICHHBIMU B
o0rmiell XapakTepUCTUKE OCHOBHOW MpoQecCHOHaTbHON 00pa30BaTeNbHON MPOTrpaMMBbl, TPUBEAEH
HIKE.

B pesynbrare ocBoeHUS AUCHUIIINHBI (MOYJIs1) O0YYaIOUIHIICS TOJIKEH:

3HaThb:

1. mpuHIMIIBI COBPEMEHHOW OMOTEXHOJIOTHH, MPHEMbI TE€HETHYECKOW WHKEHEPHU, OCHOBBI
HAHOOHMOTEXHOJIOTHH, MOJICKYJISIpPHOTO MoAeaupoBanus (koa kommnereniuu OITK-5, kox nHanKaTo-
pa — OIIK-5.1);

YMmeTh:

1. oneHuBaTh W MPOTHO3UPOBATH MEPCIEKTUBHOCTh OOBEKTOB CBOEH MpodecCHOHATBHON
JCSITeBHOCTH JIJISI OMOTEXHOJIOTMUYSCKUX MPon3BoACTB (ko kommereHimu OITK-5, kox nnaukaro-
pa — OIIK-5.2);

Baanern:
1. mpuemamu ompeaeneHUs] OMOJOTHYEeCKOW 0e30macHOCTH MPOIYKIIUH OMOTEXHOIOTHYC-
CKUX ¥ OMOMEIMIMHCKHX Mpor3BoACTB (koa kommeTeniuu OITK-5, kox unaukaropa — OITK-5.3);

[TonHble HaMMEHOBaHUSI KOMIIETEHIIMM M MHIWKATOPOB WX JOCTH)KEHHUS IMPEACTABICHBI B
00IIeit XapaKTepUCTUKE OCHOBHOM MPo(ecCHOHATBHON 00pa30BaTeIbHON TPOTPAMMBEI.
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4 O0beM H coiep:KaHue IUCIUTIIHHBI (MOIYJIs1)

4.1 O0beM AUCUMILIMHBI (MOAYJIsI), 00beM KOHTAKTHON M CaMOCTOATE/Ib-

HOHM padoThbl 00yYyalwIuerocss NMpU OCBOCHMU IAUCHUIUIMHBI (MOAyJs1), (popMbI
NPOMEKYTOYHOM ATTECTAMHU 0 AMCHHUILIMHE (MOAYJII0)
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Ounas dhopma oOydeHHs

7 KP, D 9 324 14 28 70 3 0,5 208,5
HUroro - 9 324 14 28 70 3 0,5 208,5

YcnoBHbIe cokpanieHus: D — 3k3aMmeH, 34 — 3auer, /I3 — quddepeHnnpoBaHHbIi 3a4eT (3a4eT

¢ oueHkoit), KII — 3amura kypcoBoro npoekra, KP — 3amura KypcoBoii paboThl.

4.2 CopepxxaHue JeKIMUOHHBIX 3aHATHI

Ounas ¢popma o0yueHust

Ne TeMbl JIeKUMOHHBIX 3AHATHI
n/n
7 cemecTp

1 |Beenenue. IIpenmer 6uorexHosoruu. CBsizb OMOTEXHOJIOTHH C €CTECTBEHHBIMH HAyKaMH.
Kpatkuit ucropuueckui ouepk pa3zButusi OnotexHonorud. OCHOBHBIE HaMpaBlIEHUS COBpe-
MEHHOW OHMOTEXHOJIOTHH. 3HaYeHUE OMOTEXHOJOTHH B HAPOJIHOM XO3SHCTBE.

2 |Crnemuduka peanu3anuyl OMOTEXHOJOTMYECKHX MPOIECCOB. TEXHOIOTHUYECKHE OCHOBBI
OMOTEXHOJIOTMYECKNX NPOM3BOJACTB. CTaguu OMOTEXHOJIOTHYECKOTO Ipolecca. PexXuMel
KYJIbTUBHUPOBAHUS] OMOJIOTHUECKUX O0HEKTOB.

3 |DneMmeHTHI, ciaraiomme OMOTEXHOJIOTHYECKHe mpouecchl. buomornueckue arentel. Cyo0-
cTpatsl U cpenbl. Annaparypa. [IpogyKTsl.

4 |KoHTpousib W ympaBiieHHe OMOTEXHOJOTUYECKHUMH Tporieccamu. Kputepun oneHku s dex-
TUBHOCTH OMOTEXHOJOTHYECKHUX MTPOIECCOB.

5 |[IpomblinuieHHass MUKpPOOMOJIOTHSA: MPOLIECCHl MPOU3BOJCTBA MOJIE3HbIX BemecTB. [Ipo-
MBIIIJICHHBIH OMOCHHTE3 OeTKOBBIX BemlecTB. [Ipon3BoacTBO aMUHOKHUCIOT. [Ipon3BoacTBO
OpraHu4eckux KUcioT. [Ipon3BoacTBO BUTaMHHOB. [IpOMBINIIEHHBIN CHHTE3 aHTHOUOTH-
KOB.

6 |MmxenepHas sH3UMONOTH. [ eHeTHYECKas ¥ KIIETOYHASI HHKCHEPHSL.

7 |buoTexHoNOrMYeCKHe albTEpHATUBHI B CEIHCKOM XO3siiicTBe. TexHojoruueckass OGHorHep-

reTuka ¥ Ouosnoruyeckas rnepepadoTka MUHEpPAIbHOTO ChIpbi. BHOTEXHOIOrMs HOBBIX Ma-

TepuanoB: OMOCHHTE3, CBOMCTBA, 00JIACTH MPUMEHEHHUSI.




4.3 Coaepxanue NPaKTUYECKUX (CEMUHAPCKHUX) 3aHATHI

Ounas ¢popma o0ydeHust

Tembl NpakTHYECKUX (CEMHHAPCKHUX) 3aHATHI

7 cemecTp

buonoruueckne areHTHI: MUKPOOHBIE KJIETKH, ()EPMEHTHI, MPUPOIHBIC ACCOIMAINN MUK-
poOHBIX KyIbTyp. HeTpanummonnsie 6uonorndeckue areHTol. CyocTpathl U cpeabl. Mcrou-
HUKH YTJIepOJia, a30Ta U Cepbl. VICTOUHUKH YHEPTHH, MUHEPATbHBIC JIEMEHTHl H POCTOBBIC
(hakTOpBHI.

Amnmapatypa. Tumbl (epMEeHTaIlMOHHBIX AamMapaTroB, MPUMEHSEMBIX B aHA’pOOHBIX U
a’poOHBIX Tmporeccax pepMeHTanuu (IOBEPXHOCTHOE KYJIbTUBUPOBAHUE, TITyOUHHOE, MIPO-
TO4HOE, nepuoanydeckoe). Kiaccudukaiiysi anmaparoB 1o MOABOILY SHEPTHH.

[IpoayxTsl. OCHOBHBIE TPYMIIBI IPOIYKTOB. Anmaparypa Ajs KOHEYHOU cTauu OMOTEXHO-
JIOTUYECKHUX MTPOU3BOJICTB U MOJYYCHHS] TOTOBOTO IIPOIYKTA.

Kpurepun oueHku >QQPeKTUBHOCTH OMOTEXHOJOIMUYECKUX IPOLIECCOB: CKOPOCTh POCTa
MPOJYLIEHTA, MPOYKTUBHOCTb, BBIXOJl MPOAYKTa, SKOHOMHUUECKUNA KOIPPUIIMEHT U HETIPO-
JOYKTHBHBIE 3aTPaThl 3HEPTUHU, SJHEPrO3aTPaThl.

[IpombinenHsiit OuocunTe3 OenkoBbix BemecTB. CyOctpatsl I, Il u lll-ro nokonenus ans
MOJTyYeHHs OETKOBO-BUTAMHUHHBIX KOHLEHTPATOB. [IpOoU3BOJACTBO aMMHOKHUCIOT (TEXHOJIO-
THsl TIOJTYYSHHS TJTyTAMUHOBOW KUCIIOTBI, JIN3HHA, TPUIITOhAHA).

ITpon3BOICTBO OpraHMYECKUX KHUCIOT (MOJyYEHHE JTUMOHHOM, MOJIOYHOM, YKCYCHOH KHC-
10t1). [Tpou3BoACTBO BUTAMHHOB (IOJIy4eHHe BUTaMUHOB Bi2 u B2). [IpombllieHHbIH CHH-
T€3 aHTUOMOTHKOB.

[Tonyuenue u npumeHenue ¢epmeHToB. MIMMoOUIM30BaHHbIE (epMeHThI. TexHomoruye-
CKHeE TPOIIECCHl ¢ ydyacTueM (epMEeHTOB: UIMMOOHMIN30BaHHbIE (DEPMEHTHI B MUIIEBOU MPO-
MBIIIJICHHOCTH, B TOHKOM OPTaHUYE€CKOM CHHTE3€, B MUKPOAHAJIHU3e.

MeTo/1bl ¥ BO3MOKHOCTH T€HETUUECKOM MH)KeHepHH. [lonyuenne reHoB. KoHcTpynpoBanue
pekomOuHanTHBIX JIHK. TlepeHoc reHOB B KIIeTKH OopraHu3Ma-perunueHta. CKpHHUHT U
0TOOp PEKOMOMHAHTHBIX KIIETOK. ['€HHAass WH)KEHEPHsI TMPOMBIIUICHHO BaXKHBIX MPOJYIICH-
T0B. [lonyyeHre pekoOMOMHAHTHOTO MHCYJIMHA, COMAaTOTPONHMHA, HHTEP(EPOHOB.

Knerounas unxenepus. Cenexkuusi. Myrtarenes. ['mOpunomuas texnonorus. Kynbrypa
pPACTUTENBHBIX KJIETOK U TKAHEH.

10

buonoruueckue MeToapl U Npenapatsl A1 00pbObI ¢ BpeIUTENSIMU U O0JIE3HSIMU CEIbCKO-
XO3AHCTBEHHBIX PACTEHUH U )KUBOTHBIX. buonectunuiel - 6akrepuanbHble, TpUOHbBIE U BU-
pycHbIe ipenapaThl. bruorepounuap.

11

buonornueckue ymoOpenus. TexHoNOrHs MONy4deHHs] a30THBIX yaoOpenuil. CHaOxeHue
pactenuii hocharamu.

12

BI/IOBHCpFCTI/IKaZ 6I/IOMCT3.H01"CHC3, MOoJIy4YCHHUC CIIUpTa, OHOJIOTHYECKOE MOJIy4YCHHUEC BOJO-
poaa, OMOTOINIMBHBIE DJIEMEHTHI 1 6HO3H€KTpOKaTaHH3.

13

buoreorexHonorust MeTaiioB: 0akTepralbHOE BhIIIETauUBaHue, OMOCOPOIINS METAIIJIOB U3
pacTBOpOB, oOoraIieHue py.

14

Pa3pymaeMLIe MOJIMMEPHI - CIoco0 M30aBIICHUS OT CHHTCTUYCCKUX NOJIMMEPHBIX OTXOHOB.

Pa3pyiaeMble OMOMJIACTUKHU: PEATTUU U EPCIEKTUBBL.

4.4 Copepixanue Ja00paTOPHBIX padoT

Ounas popma o0yueHust

n/n

HanmenoBanus 1a060paTopHbIX padoT




Ne
w/ HanmenoBanus 1a00paTopHbIX padoT
7 cemecTp
1 |YcrpoiicTBO OMOTEXHOJIOTHYECKOH JabopaTopuu
2 |Meroabl CTEPIIIM3AIAN: TTUTATESIBHBIX CPEJI, IIOCY IbI, MHBEHTAPS, OTPAOOTAHHOTO MAaTEpH-
ana
3 |[IurarenbHble cpenbl A KyJIbTUBUPOBAHUS MUKpPOOpPraHu3MoB. [IpuroroBiieHue mnuta-
TEJIHBIX CPeJl Pa3IMYHOrO COCTaBa
4  |3HayeHHe OTAETBHBIX DJIEMEHTOB MMUTAHUS B Pa3BUTHH MUKPOOPIaHU3MOB
5 |M3yueHue cnupTOBOrO OpOKEHHUS
6 |bakrepun, MmuHepanusupyroume coenunenuss gocodpa. Merog yuyera MUKpPOOPraHU3MOB,
pacTBopsitonux oprodocdar Kambius
7 |Mukpodaopa BoIbI
8 |Mukpodiiopa mo4Bsl
9 [Mukpodaopa Bo3ayxa
10 |MonouHOKHCIIOE OpOKEHHE
11 |ITosydyeHue YKCYCHOM KMCIIOTBI
12 |M3ydyeHne MUKPOOPTraHHW3MOB, BHI3BIBAIOIINX a3pO0HOE pa3IokKEHUE KIETYaATKU
13 |[MacisiHOKHCII0€ OpOKeHHE
14  |Maaykous mytanuil noa aeicteueM Y D o0aydeHus
15 |BelpanmBaHue CTEpUIbHBIX IPOPOCTKOB

4.5 ConepxkaHue KIMHUYECKUX MPAKTUYECKUX 3aHATHI
3aHATUS YKa3aHHOTO THIIA HE MPEIyCMOTPEHBI OCHOBHOW NpodeccHoHalIbHOW 00pa3oBa-

TEJIbHOU MpOrpaMMON.

4.6 CoaepikaHne caMOCTOATEJIbHON PadoTHI 00y4YaroIerocs

Ounas ¢popma o0yueHust

Ne .
u/ Buabi u popMbI camocTOATEILHON padoThI
7 cemecTp
1 |IToaroToBka K 3aHATHSAM M oopMIIeHHE pabodeil TeTpaau
2 |IloaroroBka K KOJUIOKBUYMam
3 |BrimonHEeHHE KYpCOBOM pabOTHI
4  |TloaroroBKa K MPOMEXKYTOYHOM aTTECTAIlMH U €€ IPOXOKICHUE

5 Cucrema ¢(opmMupoBaHHMS OLEHKH pPe3yJbTaTOB O0y4YeHHMsl MO JUCHH-

IUIMHe (MOIYJII0) B PAaMKaX TeKYIIero KOHTPOJIsl YCIeBaeMOCTH U MPOMeKYyToY-
HOH aTTecTaluH 00y4arouerocs

Ounas ¢popma o0ydeHust

MeponpusiTusi TeKylero KOHTPoJIs yCneBaeMoCTH MakcumajbHoe
U NIPOMEKYTOYHOM ATTeCTAIUMN 00y4alonierocsi KOJIN4€eCTBO 0a/J1I0B
7 cemecTp

. . |OuennBaemasi yueOHasl 1eATEJIbHOCTD

Tekymmit ITepBrIit §
., |00y4amomerocs:
KOHTPOJIb | pyOexHbIN
PaboTa Ha MpaKTUYECKUX 3aHATHIX 7

yCIIeBa€MOCTHU | KOHTPOJIb

Brimonaenue madoparopHoi padotel Nel 2




MeponpusiTusi TeKylero KOHTpoJisi yCneBaeMoCTH
U NIPOMEKYTOYHOM aTTeCTAIUN 00y4aloIerocs

MakcumaJjbHoe
KOJINYECTBO 0aJ1710B

BoinonHenue jaboparopHoit pabotsr Ne2

2

Brinonnenue nabopatopaoit pabotsr Ne3

Brinonaenue nadoparopHoii pabotsl Ned

BeinonHenue naboparopHoit pabotel N5

Brinonaenue 1adbopatopHoit paboThl Neb

Breinonnenue naboparopaoii paboter No7

KomnokBuym

OINININININ

Hroro

w
o

Bropoii
pyOEKHBIN
KOHTPOJIb

OunenuBaeMasi yueOHasi 1esiTeJIbHOCTD
00y4aouierocs:

PabGora Ha HNPAKTHYCCKUX 3aHATHUAX

Brinonaenue 1adbopatopHoii padoThl Ne8

Brinonnenune naboparopaoii paboter Ne9

Brimonaenue nadoparopHoii pa6otsl NelQ

Boinonnenue naboparopaoit pabotsr Nell

Brinonnenue nabopatopaoi padotsr Nel2

BeimonHenue 1adoparopaoi padoter Nel3

Brimonnenne nabopatopHoii padbotsr Neld

Brinonaenue nadoparopHoii pabotel Nel5

Komnoksuym

OININININININININ (O

Hroro

30

[TpomexyTou- | DK3aMeH

40 (100%)

Has arrecranus|3amuTa KypcoBoil paboTsl

100

* B ciydyae oTkaza 00y4aroerocs OT pe3yJbTaToB TEKYIEro KOHTPOJI yCIIeBaeMOCTH

[IIkajia cOOTBEeTCTBHSA OLEHOK B CTOOAVILHOA M aKaJJeMHYeCKOH CHCTeMAaXx olle-

HMBAHHUA Pe3yJIbTATOB 00y4YeHMS N0 JMCUHUILINHE (MOAYJII0)

CucreMa OIeHUBAHUSA

Ounenkun
pe3yabTaToB 00y4YeHHsl
Cro0aJuibHas CUCTEMA OLICHUBAHUS 0-39 40 - 60 61 -80 81 -100
AxkazeMHu4ecKas CUCTEMA OIEHUBAHUS
sKk3aMeH, JuddhepeHIIUPOBaHHbBIN 3aUeT Heynosne- | YaoBaerBo-
( > Apdepermmp ’ YA % Xopomo | OTinu4HO
3alIuTa KypcoBOTO MTPOEKTA, TBOPUTEIBHO | PUTEIHHO
3aIuTa KypcoBoi paboThl)
AxagemMudeckas CUCTEMa OL[EHUBAHUSA
He 3aureno 3aureHo

(3auer)

6 Onucanme MarepuaIbHO-TEXHUYECKOH 0a3bl (BKJIKO4YAs 000py10BaHUE U
TEeXHUYECKHE CpPeAcTBA 00y4YeHHUs), HeOOXOMUMOM IJIsl OCylIeCTBJIEeHUsI 00pa3o-
BaTEeJbHOI0 MpoLecca Mo JUCHUILIHHE (MOTYJII0)

Jnist ocymecTBiIeHHsI 00pa30BaTENbHOTO MpoIecca Mo AUCUUILUINHE (MOYJI0) TpeOyeTcs:
- JIist mpoBeieHNs! JICKIMOHHBIX U MPAKTUYECKUX 3aHATHH MO TUCHUIUTUHE TpeOyeTcst ayAuTOPHs,
OCHAIIIEHHAs CHEeIMAIN3UPOBAHHON MeOeNbI0: CTONbI, CTYNbs. JJeMOHCTpAIIMOHHBIM 000py10BaHH-
eM: KOMIIBIOTEp, ITPOEKTOP, SKPaH, MEIOBast JOCKa,
- Jlns mpoBeaeHust 1abopaTopHBIX paboT Tpedyercs mabopaTopusi, OCHAIEHHAST MUKPOOUOJIOTHYe-
CKHM M OMOTEXHOJOTUYECKUM 000PYIOBAaHUEM.
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- Jlaboparopusi JOMKHA OBITH OCHAICHA OCHAIEHHAs CIEIMATU3UPOBAHHON MEOeNbi0: CTOJBI,
CTyJIbsl. J[leMOHCTpaIMOHHBIM 000pyTI0BaHUEM: MeJloBast nocka. [Ipubopel u 06opyaoBaHUeE:
Hentpudyra EppendorfMiniSpin, 2007r., mukpockon BMUOME/I-4 OunoKymsip, 1abopaTopHbie
aHamuTHueckue Beckl Radwag WAS220/X, ycTaHoBKa JjIs1 TOPH30OHTAIBHOTO 3iekTpodopesa Bio-
Rad 2005r, mkad cymmmnsnsiii SNOL 67/350, mikad BeITsKHONH. XuMuYeckas nocyza: yaimku [let-
pH, KOJObl KadasmouHble -750Mi, konoObl Dpaenmetiepa (100-500mur), xumudeckue crakanbl (50-
1000Mmu1), MepHbIe KOOBI (25Mi1, 50 M, 100 mMm,250 mur), mepabie umaHApE! (50 mut, 100 mi, 500
MIT), IPOOUPKH, OFOPETKU. PeakTUBBI: TPHUIITOH, TENITOH, APOXIKEBON IKCTPAKT, arap O0aKTepHoIIO-
THYECKUii, araposa, caxapa, aMUHOKUCIIOTHI, OPTaHUYECKHE U HEOPTaHWYECKHUE COJIM, HEOpraHuye-
CKUE M OPTaHUYECKHE KUCIIOTHI, IEJIOYH.

7 IlepeyeHb OCHOBHOM M JIONOJHHUTEILHON y4eOHOIl JuTEepaTypbl, HE00XO0-
JAMMOH 111 OCBOCHM S TUCUHUILIMHBI (MOIYJI)

7.1 OcHoBHAas JIMTEPATYypa

1. EropoBa, T.A. OcHoBbl OnOTexHOJNIOTHH: y4eOHOe mocobue s By3oB/ T.A.Eroposa,
C.M. Knynosa, E.A. )XuByxuna.- 3-e u3z., crep. - M.: Axkagemus, 2006. - 208c.

2. CazpixuH, 0. O. buotexnonorus: yue6. mocooue / FO. O. Caspikun, C. H. Opexos, U. W.
Yakanesa; nox pen. A. B. Katnunckoro.- 3-e uzn., crep.- M.: Axkagemus, 2008 .- 255 c.

3. Herpycog, A.U. [TpakTukym mo MukpoOuosioruu: yae6. mocodue s By3os/ A.W. Hetpy-
coB [u zp.]; mox pea. A.W. Herpycosa .- M. : Akanemus, 2005.- 608c.

4. Kanénos, C. B. JlucrannmonHasi moAroToBKa OMOTEXHOJIOTOB. DJIEMEHTHI BUPTYaJIbHOU
oOpa3oBatenbHOU cpenpl. YuebHoe nocodue / C.B. Kanénos, B.U. Ilandunos, A.E. Ky3nenos. -
M.: JIMK TIlpecc, 2014. - 94 c.

5. buorexHomnorus : yueOHMK U MPAKTUKYyM Juid By30B / moj penakuueit H. B. 3arockunoii,
JI. B. Hazapenko. — 4-e u3z., ucnp. u non. — Mocksa : U3mparensctBo IOpaiit, 2023. — 384 ¢. —
(Briciiee obpazoBanue). — ISBN 978-5-534-16026-0. — Texkcr : anexTpoHHbIH // OOpa3oBaTenb-
Has iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/530288

6. le6abos, B. I'. buorexnonorus. B 8 kuurax. Kanra 2. CoBpeMeHHBIE METOABI CO3IaHUS
MPOMBIIIIEHHBIX IITAMMOB MUKPOOpraHu3MoB. YuebHoe nocodue / B.I'. Jle6abos, B.A. Jlusmui. -
M.: Bricmas mkoia, 2013. - 208 c.

7. Aronpauk, E. A. JJaGopaTopHbie paboTHI 10 AUCIUIUTHHE «BBeneHne B OMOTEXHOIOTHION
JUTSL CTYZICHTOB OYHOM, OYHO-320YHON 1 3204HON (popM 00ydeHHs : yueOHO-METOJUUECKOe ocooue
/ E. A. SIronbauk, U. A. Hewaera ; Tynl'Y — Tyna : U3a-Bo Tyal'V, 2020. — 101 c. : w1, Tabn. — Ha
0071. : 90 ner. Tynbckuit rocynapcTBeHHbIN yHUBepcuTeTHa 0011, 3ari.: — Beenenue B OMOTEXHOIO-
THIO: METOJIMYECKOE TTOCOOME K JIabopaTOpHBIM paboTaMm. — buOIHOTp. B KOHIIE KH. — DJIEKTPOHHBIN
tekct cm. o URL: https://tsutula.bookonlime.ru/Reader/Book/2020112010204500117300002427

8. ArompHuk, E. A. Meronnveckne yka3aHus 1O BHIITOJIHEHHIO KYPCOBBIX Pa0OT MO AHMCIHU-
wiHe «BBeaenne B 6uotexnonoruto» / E. A. Sronpuuk; TynbCkuil ToCy1apCTBEHHBIN YHUBEPCHU-
teT — Tyna : U3a-so Tynl'V, 2021. — 157 c. : un., Tabn. — bubnuorp. B KOHIIe KH. — DJIEKTPOHHBIN
tekct cM. mo URL: https://tsutula.bookonlime.ru/product-pdf/metodicheskie-ukazaniya-po-
vypolneniyu-kursovyh-rabot-po-discipline-vvedenie-v

7.2 lonoIHUTEIbHAS JIMTEpaTypa

1. Antunona, JI.B. Ilpuxknagnas Ouotexnonorus: YUPC mna cnenmansHocTH 270900:
VY4eb. mocobue mnst By30B / JI.B.Antunosa, M.A.I'motoBa, A.N.XKapunos. - CII6.: 'nopxa, 2003.-
288c.

2. Poros, M. A. Tlumesas 6uorexHonorusi. Ku.1, OCHOBBI MHUIIEBOI OMOTEXHOJIOTHU: Yueo-
HUK 117151 By30B / U.A.Poros, JI.B.Aatunosa, I'.I1. [llyBaesa.- M. : KomnocC, 2004. — 440 c.


https://tsutula.bookonlime.ru/Reader/Book/2020112010204500117300002427
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3. Kamoxwnas, T.B. buotexnonorus: snexktpoHHoe yuebnoe uzganue. - M.: I'Y PI[ OMTO,
2004.- lonrt. auck.(CD ROM).

4. IlleBenyxa, B.C. Cenbckoxo3siiicTBeHHass OMOTEXHOJNOTHA: Y4eOHUK Ui BY30B /
B.C.IlleBenyxa, E.A.KamamnukoBa, E.C.Boponun wu ap.Ilox pea. B.C.llesenyxm.- [/ 2-e
u3.,nepepad.u goi. - M. : Beicnr.mk., 2003. — 469 c.

5. I'muk, b. Momnekynsapuas OworexHonorus: Ilpunmunel u npumenenue/ b.Inuk,
Jx.Ilactepnak; Ilep.c anrn.: H.B.backakoBoii u nip., nox pea. H. K. SIukosckoro. - M.: Mup, 2002.-
589c.

6. buorexHosorus: Teopus 1 NpakTuka: yued. mocodue ans By3os / H. B. 3arockuna [u ap.]
; moxa pen. H. B. 3arockunoii, JI. B. Hazapenko.- M. : OHUKC, 2009 .- 494 c.

7. 3arockuna, H. B. ['eHeTndeckas WHKeHepHs : Y4eOHUK U MpaKkTUKyM s By3oB / H. B.
3arockuHa, JI. B. Hazapenko. — Mocksa : U3garensctBo FOpaiit, 2023. — 118 ¢. — (Bricmiee 06-
pazoBanue). — ISBN 978-5-534-16029-1. — Texkcr : anmektpoHHsbIi // OOpa3oBarenbHas miaTdop-
ma IOpaiit [caiit]. — URL.: https://urait.ru/bcode/530292

8. 3arockuna, H. B. Dxonormueckass OMOTEXHOJIOTHUS : yYeOHUK M MPAKTUKYM JJIsl BY30B /
H. B. 3arockuna, JI. B. Hazapenko. — Mocksa : U3narensctBo FOpaiit, 2023. — 99 ¢. — (Bpic-
mee obpazoBanue). — ISBN 978-5-534-16030-7. — Texkcrt : anexTpoHHBIH // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530293

8 Ilepedyenb pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHHMKALMOHHOM CeTH
«/HTEpHET», HEOOXOAMMBIX /IJIs1 OCBOCHUS M CIUILIMHBI (MOILYJIf)

1. https://tsutula.bookonlime.ru/ — 95C Book on lime: yueOnuku aBropoB Tyal'V nmo Bcem
JIMCITUTLIHHAM.

2. http://elibrary.ru/ - Hayunas Dnekrponnas bubOmuoreka eLibrary — oubnuoreka 3iek-
TPOHHOU ITEPUOIUKHU.

3. http://cyberleninka.ru/ — HOb KubepJlennnka HaydHast 3J€KTPOHHAs OHOIMOTEKA OTKPHI-
TOTO JIOCTyTIa

4. https://bio-X.ru/ - BHOTEXHOIOTHUECKUI TOPTAI

5. http://cbio.ru/ — uaTepHET-KYpHAT O KOMMEPUECKUX OMOTEXHOIOTHSIX

6. https://biomolecula.ru/themes/techno — nayuno-nonynsipHbIi caiiT «broMonekynay, mo-
CBSIIEHHBIA MOJIEKYJIIPHBIM OCHOBAaM COBPEMEHHOW OWOJOTMH W MPAKTHYECKHM MPUMEHEHHSIM
HAYYHBIX JJOCTHXECHHUI B MEITUIIMHE U OMOTEXHOJIOTHH,

7. http://lwww.geneforums.com/ - buosiornueckuii Gopym.

8. http://molbiol.ru/ - Knaccuueckas u MonekyasspHast GHOJIOTHS.

9. https://www.obolensk.org/ ®BYH T'ocynapcTBeHHBIN Hay4YHBII [IEHTP MPUKIJIATHOW MHUK-
poOHOIOTUU ¥ OMOTEXHOJIOTUU

10. https://biorosinfo.ru/ — caiit O6miectBa 6roTexHooroB Poccun umenu K0.A. OBUnHHU-
KOBa

9 IlepeyeHb HHMPOPMALMOHHBIX TEXHOJOIMH, HEOOXOAUMBIX IJIA OCY-
1IeCTBJICHHSI 00Pa30BaTEJILHOI0 MpoLecca Mo AMCHUILINHE (MOAYJII0)

9.1 IlepeyeHb HEOOXOAMMOIO €KErOHO OOHOBJISIEMOIr0 JIMIEH3MOHHOIO U
CBO0OOJHO pPacHpPOCTPAHSEMOI0 MPOrPaAMMHOI0 odecneyeHnsl, B TOM 4YHCJe OTe-
YeCTBEHHOI0 MPON3BOACTBA

1. TexcroBsiii penakrop Microsoft Word;

2. [Iporpamma muig paboThI ¢ 3NMeKTpOHHBIME TabnuuiamMu Microsoft Excel;
3. IIporpamMma noaroroBku npeseHtauuit Microsoft PowerPoint;

4. ITaket opucHbIX npunoxenuit «MoiOducy.


https://urait.ru/bcode/530292
http://elibrary.ru/
https://bio-x.ru/
http://cbio.ru/
https://biomolecula.ru/themes/techno
http://www.geneforums.com/
http://molbiol.ru/
https://www.obolensk.org/
https://biorosinfo.ru/
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9.2 IlepeueHb HEOOXOAMMBIX COBPEMEHHBIX NMPO(decCHOHANBbHBIX 0a3 TaH-
HBIX U HH(POPMALNMOHHBIX CIPABOYHBIX CHCTEM

CoBpemenHble TpodeccuoHanbHble 0a3bl JAHHBIX U MH()OPMAIIMOHHBIE CIIPABOYHbIE CUCTE-
MBI HE TpeOyIOTCS





