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1 eab 1 3a7a4n OCBOEHMSI AUCIUIIIMHBI (MOIYJIs1)

Leab10 OCBOCHUS TUCIUITINHEI SBIISICTCS (YOPMUPOBAHKE Y CTYICHTOB MPEICTABICHHUS 00
OCHOBHBIX HAIPABJICHUAX U TIEPCIICKTHBAX Pa3BUTHUSI OMOTEXHOJIOTUU KaK MEKOTPACICBON 00JIaCTH
HAYYHO-TEXHHYECKOTO Tporpecca

3amayaMu OCBOCHUS TUCIUTUIMHBI (MOYJIS) SIBIISTEOTCS:

- paccMOTpPEHHE OCHOBHBIX 3TallOB OMOTEXHOJOTHMYECKOTO MpOIecca M amllapaTypHOTO
oopmieHus;

- (hopMUpOBaHME TPEACTABICHUI 00 ATarnax KOHCTPYUPOBAHUS MPOIYLIEHTOB OMOIOTHYe-
CKHM aKTHBHBIX BEIIECTB, I7e 00Jiee JeTalbHO pAaCCMAaTPUBACTCS OJMH U3 MEPCIIEKTUBHBIX METOJIOB -
MeTo]1 pekoMOuHaHTHBIX JIHK;

- U3y4YCHHUE OCOOCHHOCTEH KYJbTHBHPOBAHUS MUKPOOPTAaHU3MOB, PACTHTEIBHBIX U KHBOT-
HBIX KJIETOK;

- PacCCMOTPEHHE OCHOBHBIX THIIOB OMOIPOIIECCOB: MPOM3BOJICTBO OHMOMAcChI, (hePMEHTOB,
HEPBUYHBIX U BTOPHYHBIX META0OUTOB.

2 MecTO ITMCHMILTAHBI (MOYJIs1) B CTPYKTYpPe OCHOBHOI npodeccHoOHAIb-
HOM 00pa30BaTEJIbHOM IPOrPaAMMBbI

JucnuninuHa oTHOCUTCA K BapuaTuBHOW yactu broka 1 Jlucuuniauas! (Mogyn).
JucuumuinHa (MOJlyJib) U3y4daeTcs B 7 ceMecTpe.

3 IlepeueHb MIaHMpPyeMbIX Pe3yJbTATOB O0OyUeHHS MO JAUCHHUILINHE (MO-
AYJII0)

[lepeyeHp IaHUPYEMBIX PE3YIBTATOB OOYUECHHUS IO AUCUUIUINHE (MOJIYJIII0), COOTHECEHHBIX
C IUIAHUPYEMBbIMU pe3yJIbTaTaMH OCBOEHHUS OCHOBHOH MpodeccuoHanbHOM 00pa3oBaTenbHOM Mpo-
rpaMMbl ((GOpMUPYEMBIMH KOMIIETEHLIMSMHU), YCTAHOBICHHBIMU B O0ILEH XapaKTEpHUCTUKE OCHOB-
HOH npodeccuoHanbHO 00pa30BaTeNbHOM IPOrpaMMBbl, IPUBEIEH HUXKE.

B pesynbrare ocBoeHUS AUCHUIIINHBI (MOYJIs1) O0YYaIOUIHICS TOJIKEH:

3HaTh:

1. 0 pa3HOOOpa3nM OUOIOTUIECKUX OOBEKTOB, YIACTBYIONIUX B OMOTEXHOJIOTHYECKHUX TPO-
neccax (kox kommereniuu — OIMK-11);

2. OCHOBHBIC METa0OJMYECKHE MPOIECCHI, TMPOUCXOASIIINE B KIIETKE (KOJ KOMIETCHIIMA —
OIIK-7);

YMmern:

1. UCTIONTB30BaTh METO/IbI KYJIbTUBUPOBAHMS OHOIOIMYSCKIX 00BEKTOB (KO KOMICTCHITUH —
OIIK-11);

2. IpUMEHATh 0a30BBIC MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX M COBPEMEHHBIX
JOCTHKEHUSX OMOXHUMUH, TEHETHKHU, MOJIEKYJIIpHOI Onosoruu (kox kommereHnun — OITK-7);

3. IPUMEHATh Ha MPAKTUKE MPUEMBbI COCTABICHHUS HAYYHO-TEXHHUECKUX OTYETOB, 0030DPOB,
U3JIarath U KPUTHYECKU aHATM3UPOBATh MOJydaeMyr0 HH(OPMAIIHIO B XO/1¢ Ta00OPAaTOPHBIX HUCCIIC-
noBanuit (kox kommereniwu — [1K-2);

Baagern:

1. MeToaMu GHOTEXHOIOTHYECKOTO 3KcepuMenTa (ko kommerennuu — OITK-11);

2. TIPOLEAYPOH TIOJTOTOBKY M KYJIbTHBUPOBAHUSI OMOJIOTHYECKUX OOBEKTOB JIJIsI OMOTEXHO-
Joruveckoro mnpoiecca (kox kommetenin — OTTK-11).



4

[TonmHble HAMMEHOBAHUS KOMIETEHIIUI MPEICTaBICHBI B O0IIEH XapaKTepUCTUKE OCHOBHOM

npodeccuoHabHON 00pa30BaTEeIbHON TPOTPAMMBI.

4 O0beM u coiepKaHue TUCHUTIIHHBI (MOIYJIs1)

4.1 O6beM AUCHMIIMHBI (MOAYJIs1), 00beM KOHTAKTHON M CaMOCTOSITE/Ib-

HOIl padoThHl 00y4YaloIerocssi NMpU OCBOCHUH AUCHMILIMHBI (MoayJsi), ¢opmbl
NMPOMeKYTOUYHOM aTTeCTAlMU MO AUCHUILIHHE (MOTYJII0)
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Ounast popma o0yueHUs
7 KP, D 216 6 14 28 70 3 0,5 100,5
Hroro —
3aounast popma o0yueHUs
7 KP, D 216 6 2 2 6 3 0,5 202,5
Hroro -

YcnoBHble cokparieHus: 3 — sk3ameH, 34 — 3auer, /I3 — nuddepeHmpoBanHblii 3aueT (3a4eT

¢ ouenkoif), KII — 3amura kypcoBoro npoekra, KP — 3amura kypcoBoii paboThl.

4.2 Conep:xanue JeKIMUOHHBIX 3aHATHI

Ounas popma oOyueHust

r‘y‘i TeMBI JJeKIIMOHHBIX 3aHATHNA
7 cemecTp

1 |Beenenue. IIpenmer 6uorexHomoruu. CBsi3b OMOTEXHOJIOTHH C €CTECTBEHHBIMH HayKaMH.
Kpatkuit ucropuueckuii ouepk pa3Butusi OnotexHonorud. OCHOBHBIC HANPaBIECHUS COBpE-
MEHHOW OMOTEXHOJIOTHH. 3HAYCHHE OMOTEXHOJOTHH B HAPOJHOM XO3SMCTBE.

2 |Cnemuduka peanw3aiuil OMOTEXHOJOTHYECKHX IPOIECCOB. T[EXHOJIOTHYECKHE OCHOBBI
OMOTEXHOJIOTHYECKUX TPOU3BOACTB. CTaauu OMOTEXHOJIOTHYECKOTO IMporecca. PeKuMbI
KYJbTUBHPOBAHUS OMOJIOTHYECKUX O0OBEKTOB.

3 |DmeMeHThl, ciararoire OHMOTEXHOJOTHYecKue mporecchl. buomornueckue areHtol. Cyo0-
cTpatsl U cpenbl. Anmaparypa. [IpogyKTh.

4  |KoHTpounb U ympaBlieHHE OMOTEXHOJIOTMYECKUMU Tpoueccamu. Kputepuu oueHku >¢dek-

TUBHOCTU OMOTEXHOJIOTHUYECKUX IMPOLCCCOB.




Ne TeMbl JIEKHHOHHBIX 3aHATHH
n/n

5 |lIpombinuieHHass MUKpPOOMOJIOTHSA: IPOLECCHl MPOU3BOJCTBA MOJIE3HBIX BemecTB. lIpo-
MBIIIJICHHBIA OMOoCcHHTEe3 OeTKOBBIX BemlecTB. [IponsBoacTBo aMmuHOKUCIOT. [Ipon3BoacTBO
OpraHuYecKux KHCIOoT. [Ipon3BoACTBO BUTaMUHOB. [IpOMBINUICHHBI CHHTE3 aHTHOMOTH-
KOB.

6 |MmkenepHas sH3uMouorusi. ['eHeTHUecKas U KICTOYHAsI HHKCHEPHSL.

7 |buoTexHonoruyeckue aabTEpHATUBBI B CEIbCKOM X03siiicTBe. TexHomoruueckas OHOIHep-
reTuka U Omoyiornveckas rnepepaboTka MUHEPAIBHOTO CHIPbs. BHOTEXHOIOTHS HOBBIX Ma-
TepUaIoB: OMOCUHTE3, CBOMCTBA, 00JIACTH MPUMEHEHHSL.
3aounas popma o0OyueHust

Ne

TeMbl JIeKUMOHHBIX 3aHATUI
n/n
7 cemecTp

1 |BBepenue. Cnenuduka peanusanuy OMOTEXHOJIOTMYECKHUX MPOLIECCOB. DJIEMEHTHI, clara-
foe OMoTexXHoNIornyeckre mnporeccel. IIpoMblnuienHas MukpoOuosorus. MuxeHepHas
SH3UMOJIOTHA. [ eHeTnUecKass 1 KJIeTOUHasi HHKCHEpHs. BHOTEXHOIOTHYecKne aabTepHATH-
BbI B CEJIbCKOM XO3sIICTBE.

4.3 CogepxxaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
Ounas gopma o0yueHust
Ne .
w/ TeMbl NPaKTUYECKUX (CEMUHAPCKHUX) 3aAHATHIA
7 cemecTp

1 |buonormyeckue areHTHI: MHUKPOOHBIE KIIETKH, ()EPMEHTHI, MPUPOTHBIE aCCOIMAINN MHK-
poOHBIX KyIbTyp. HeTpaguuuonnsie 6uonorudeckue arentel. CyocTpatsl U cpeasl. Mcrou-
HUKH yTJIEpOJa, a30Ta U Cepbl. ICTOUHNKHN SHEPTHH, MUHEPATBHBIE JIEMEHTHI U POCTOBEIC
(hakTopsI.

2 |Anmapatypa. Tumbsl (epMEHTAIIMOHHBIX anMapaToB, MPUMEHSIEMBIX B aHadpPOOHBIX H
a’poOHBIX Tporieccax (hepMeHTaluK (TIOBEPXHOCTHOE KYJIbTUBHPOBAaHHUE, TITyOMHHOE, TIPO-
TOYHOE, eproandeckoe). Kimaccudukanus anmapaTtos 1o Mooy SHEPIHH.

3 |[[IpomykTel. OCHOBHBIE TPYIIBI MPOIYKTOB. ANapaTypa JJisi KOHEUHOW CTaauu OMOTEXHO-
JIOTUYECKUX MTPOU3BOJICTB M MOJTYYESHHsI TOTOBOTO MPOAYKTA.

4  |Kputepun oneHku 3(P(GEKTUBHOCTH OHMOTEXHOJOTHYECKUX MPOIECCOB: CKOPOCTh pOCTa
MPOJYIIEHTA, MPOYKTUBHOCTD, BBIXOJ MPOAYKTa, SKOHOMHUECKUH KOI(PIUIIUEHT U HETIPO-
JTYKTUBHBIE 3aTPAThl YHEPTUH, SHEPro3aTPATHL

5 |[IpomsituieHHbIH OMocuHTe3 O6enkoBbix BemecTB. Cyoctpatsl |, |1 u Ill-ro mokonenus mst
MOJTyYeHHsT OEITKOBO-BUTAMHHHBIX KOHIIEHTPATOB. [IpOM3BOJCTBO aMHHOKHUCIIOT (TEXHOJIO-
T'Hs TIOJTYYSHHs TITyTAMUHOBOW KUCIIOTHI, JIN3MHA, TPUNTO(haHA).

6 |[[Ipom3BOACTBO OpraHMYECKUX KUCIOT (MOJTyYeHHE JTUMOHHOW, MOJIOYHOM, YKCYCHOH KHC-
not). [Ipou3BOACTBO BUTAMHHOB (TIOJIy4YeHHE BUTAaMUHOB B12 u B2). [IpombIluieHHBIIH CHH-
T€3 aHTHOMOTHKOB.

7 |Ilonmyuenue u mpumeHeHue (pepmeHTOB. MMMoOuIM3oBaHHbIe (hepMEeHTH. TexHoaormye-
CKHE TIPOIIECCHI C yyacTueM (epMEHTOB: UMMOOWIM30BAaHHBIC (PEPMEHTHI B MHUIIICBOM MPO-
MBIIUIEHHOCTH, B TOHKOM OPraHUYeCKOM CHHTE3€, B MUKPOAHAIU3E.

8 |MeTomapl U BOBMOXXHOCTH reHeTuYecKoi nrkenepuu. [lomyuenue renos. Koncrpyuposanue

pexom6uHanTHBIX JIHK. IlepeHoc reHOB B KIETKH opraHu3Ma-penunuenra. CKpUHUHT U
0TOOp PEKOMOMHAHTHBIX KJIETOK. ['éHHas MH)KEeHepHs NMPOMBILIUIEHHO BAXKHBIX MPOYyLIEH-
ToB. IlogydyeHrne peKoMOMHAHTHOTO MHCYJIMHA, COMAaTOTPONMHA, MHTEP(EPOHOB.




ri\/ri Tembl NpakTHYECKUX (CEMHUHAPCKHUX) 3aHATHI

9 |Knerounas wmxeHepus. Cenekuus. Myrarene3. ['mOpuaomuas texnonorus. Kymibrypa
PACTUTENBHBIX KJIETOK U TKaHEH.

10 |buonormyeckue METOABI U Mpemnaparsl Uit O0OpbOBI ¢ BPEIUTEISIMHI U OOJIE3HSIMH CEeITbCKO-
XO34WCTBEHHBIX PACTEHUI U JKUBOTHBIX. buonectunuel - 6akrepuaibHble, TpUOHbBIE U BU-
pycHBbIe ipenapaThl. bruorepounump.

11 |buonoruueckue ynobpeHus. TeXHOJOrHs MONyuyeHHsl a30THBIX yaoOpenuil. CHabxxeHue
pactenuii hocharamu.

12 |buosHepreruka: OMOMETaHOTEHE3, MOJyYeHHE CHUPTA, OMOJOTMYECKOe MOJy4YeHHE BOJIO-
pojia, OMOTOTUIMBHEIC AIEMEHTHI i OMOAJIEKTPOKATAIIHNS.

13 |BHOreoTexXHOJIOTHs METAJUIOB: OaKTepUalIbHOE BHIIIETaYnBaHNE, OMOCOPOIMS METAJIOB U3
pacTBOpOB, 0OoraiieHue pya.

14 |Pa3pymaemble MOJUMEpHI - C0co0 M30aBICHUS OT CUHTETUYECKHUX MOJIMMEPHBIX OTXOJIOB.
Pa3pymaeMble OMOMJIACTUKHU: PEAJTUU U IEPCIEKTUBBL.
3aounas ¢popma o0yueHus

riji TeMbl NpaKTHYECKUX (CEMUHAPCKHUX) 3aHATHH]

7 ceMmecTp

1 |buosHepreTuka: OMOMETaHOTEHE3, MOIYYCHUE CIUPTA, OMOJIOTHYECKOE IMOJyuYeHHE BOIO-
poJia, OMOTOIJIUBHBIE SJIEMEHTHI M OMOAJIeKTpoKaTalIn3. bHoreoTexHomorus MeTamioB: Oak-
TepUAIbHOE BBIIIETaYNBaHUEe, OMOCOPOIUS METAIIIOB M3 PacTBOPOB, o0oraieHue pya. Pas-
pyllIaeMble MOJUMEPHI - CIOCO0 M30aBIIEHUS OT CHUHTETHYECKHX MOJMMEPHBIX OTXOJOB.
PaspyniaeMple OMOIUIACTHKH: PEai U IePCIECKTHBBI.

4.4 Conep:xkanue j1a00paTOPHBIX padoT
Ounas ¢popma o0ydeHust
Ne
/i HaumeHnoBaHusi 1abopaTopHbIX padoT
7 cemecTp

1 |VcTpo#cTBO OMOTEXHOJIOTHYECKOH JIaA00paTOPHH

2 |MeToapl CTepUIIM3ANNN: MUTATEIBHBIX CPEJ, MOCYIbl, MHBEHTAPS, OTPa0OTaHHOTO MaTepH-
ana

3 |[lurarenbHble cpenbl IUIsl KyJbTHBHPOBAaHUS MHUKPOOPTaHW3MOB. [IpuroromieHue mwura-
TEJBHBIX CPEJl PA3IMYHOTO COCTAaBA

4  |3HaueHme OTJEIBHBIX 2JIEMEHTOB MTUTAHUS B Pa3BUTHH MUKPOOPTaHH3MOB

5 |M3yueHue cnupTOBOrO OPOKEHHUS

6 |bakrepun, MmuHepanusupyroume coenunenus gocodppa. Meroq ydyera MUKpPOOPTaHU3MOB,
pacTBopsitonux oprodocdar KaIbIus

7 |Mukpodaopa BOIbI

8 |Mukpodiopa no4Bsl

9 [Mukpodnopa Bo3ayxa

10 |MonouHOKHCIIOE OpOKEHHE

11 |TlonyyeHue YKCYCHOM KHUCIOTHI

12 |M3y4yeHne MUKPOOPTaHHW3MOB, BHI3BIBAIOIINX a3pO0HOE Pa3I0KEHUE KISTYaTKU

13 |[MacisiHOKHCII0€ OpOKEeHHE

14 |Maaykmus mytanui noa aeicteueM Y @ o0aydeHus

15 |BeipamuBaHue CTepUIBLHBIX TPOPOCTKOB




3aounas ¢popma o0yueHust

Ne
u/n HanmenoBanus 1a00paTopHbIX padoT
7 cemecTp
1 |YcTpoHcTBO OMOTEXHOIOTHYECKOU JIab0paToOpuu
2 |[lurarenbHble cpembl JUIsl KyJbTHBHPOBAaHUS MHUKPOOPTraHWU3MOB. [IpHroromiieHue mnwura-

TEJIbHBIX CPEJl Pa3JIMYHOrO COCTaBa

W3ydenue ciupToBOro OposkeHust

4.5 CopepxxaHue KIMHUYECKUX MPAKTHYCCKUX 3aHATHH

3aHATUS YKAa3aHHOTO THUIIA HE HPEAYCMOTPEHBI OCHOBHOH HpodeccroHallbHOW 00pa3oBa-

TEJIbHON MPOrpaMMOM.

4.6 Coneprxkanue caMOCTOATEIbHOI PadoThl 00y4aroIerocs

Ounas ¢popma o0yueHust

Ne .
i Buasbl u popmbl caMocTOATEIbHOI PadOTHI
7 cemecTp
1 |IToaroToBka K 3aHATHSM U opopmiieHHe pabodeil TeTpaau
2  |IloaroroBka K KOJJIOKBHYMam
3 |BeimonHeHue KypcoBoii paboThI
4  |IToaroroBka K MPOMEXKYTOYHOH aTTECTALMU U €€ MIPOXO0XKICHUE
3aouynas popma o0yueHust
Ne .
u/n Buasbi u popmbl caMocToATENbHOI PadoThI
7 cemecTp
1 |IToaroToBKa K 3aHATHSIM U oopmieHHEe pabodei TeTpaau
2  |IloaroroBka K KOJJIOKBHYMam
3 |BrImonHEeHHE KYpcOBOM pabOTHI
4  |IToaroroBka K MPOMEXKYTOYHOH aTTECTALMU U €€ MPOXO0XKICHUE

5 Cucrema ¢(opmMupOBaHHMS OLEHKHM Pe3yJbTATOB O0y4eHHMS] MO AUCLH-

IVIMHE (MOAYJII0) B PaMKaxX TeKyILero KOHTPOJsl YCIeBaeMOCTH M NPOMEKYyTO4-
HOM aTTeCTANNH 00y4aroIIerocs

Ounas ¢popma o0ydeHust

Texymmin IIepBb1it
KOHTPOJb | pYOEKHBIN
YCIEBAEMOCTH | KOHTPOJIb

MeponpusiTisi TEKyIero KOHTPOJIsi YCIeBaeMOCTH MakcumajbHoe
U NIPOMEKYTOYHOH aTTeCTALIMH 00YYAKOLIEr0Cs KOJIM4eCTBO 0a/1JI0B
7 cemecTp
OuenuBaemasi yueOHasi 1eSITeIbHOCTb
o0yuaronierocs:

PaboTa Ha MPaKTUYECKUX 3aHATHUSIX

Brimonaenue madoparopHoit padotsl Nel
BreinonHenue nabopatopaoit paboter N2
Brinonaenune nadopatopHoii paboThl Ned

NN NN




MeponpusiTiusi TEKylero KOHTPoJIsl yCreBaeMOCTH MakcumajbHoe
U NIPOMEKYTOYHOM aTTeCTAIUN 00y4aloIerocs KOJIN4eCTBO 0a/U10B
BoinonHenue nabopatopHoil pabotsl Ne4 2
Brinonnenue naboparopHoit pabotel N5 2
Brinonnenne nadoparopHoii pabotel Neb 2
Breinonnenue naboparopaoit paboter No7 2
Komnoksuym 9
Hroro 30
OuenuBaeMasi yyeOHasi 1esiTeJIbHOCTh
o0yuarouierocs:
PaboTa Ha MpaKTUYECKUX 3aHATHIX 5
BrimosHenue 1adopatopHoi paboTel Ne8 2
Brinonnenue naboparopaoit pabotsr Ne9 2
Bropoii |Bemonnenne nadboparopHoii pabotsl NelO 2
pyOexHbIi | Beimonnenue nabopatopHoit padotst Nell 2
KOHTpOJIb |BrimonaHeHue tabopatopHoit pabotsl Nel?2 2
BeimonHenue 1adoparopaoi padotel Nel3 2
Brinonnenue naboparopaoit paboter Nel4 2
Brinonaenne nadoparopHoii pa6otel Nel5 2
KonnokBuym 9
Htoro 30
[MpomexyTou- |DK3aMeH 40 (100%)
Has aTrecranus|3amuTa KypcoBoil paboTsl 100

* B ciydyae oTkaza 00y4aroIerocs OT pe3yJIbTaToB TEKYIEro KOHTPOJIS yCIIeBaeMOCTH

3aounas ¢popma o0yueHus

MeponpusiTusi TeKylero KOHTpoJisi yCleBaeMoCTH
U NIPOMEKYTOYHOM ATTECTAIUN 00y4a0IIerocs

MakcumaJjbHoe
KOJINYECTBO 0aJ1J1I0B

7 cemecTp
Texkymmit  |He npemycMoTpeH -
KOHTPOJTb
yCIeBaEMOCTH
[TpomexyTou- | DK3aMeH 100
Has aTrecranus|3amuTa KypcoBoil paboTsl 100

IIIkana cooTBeTCTBHS OLICHOK B CTO0AILHOM U aKaJeMHUYeCKOH CHCTEeMAX OlLle-
HUBAHUS Pe3yJabTATOB 00y4YEeHHUS MO AUCHHUIINHE (MOLYJII0)

Cucrema oneHUBaHUA
pe3yJbTATOB 00yUYeHUsI

Ouenku

CroOaiutbHas cucTeEMa OLIEHUBAHUS

0-39 40-60

61-80 81-100

AkazieMHyecKasi CHCTeMa OLIEHUBAHUS
(3x3ameH, nuddepeHupoBaHHBIN 3aUeT,
3alUTa KypcoBOro NMPOEKTa,
3aImTa KypcoBOi pabOThI)

VYnosneTBo-
PUTENBHO

Heynosine-
TBOPUTEIIBHO

Xopomo | OTindHO

AxageMudeckas CUCTEMa OLCHUBAHUS

(3auer)

He 3aureno

3auTeHo




6 Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl (BKJIOYAsi 000py10BaHUE H
TEeXHHYECKHE CpPeAcTBA 00y4YeHHUs), HeOOXOMUMOM IJIsl OCylIecTBIeHHsI 00pa3o-
BaTeJbHOI0 MpoIecca Mo JUCUUILIHHE (MOLYJII0)

Jlig ocyuiecTBiieHus: 00pa3oBaTeNIbHOTO MpoOIiecca M0 TUCHUIUINHE (MOYJII0) TpeOyeTcs:
- Jlns mpoBeeHUs TEKIIMOHHBIX U MPAKTUYECKHUX 3aHATUH MO AUCHUIUIMHE TpeOyeTcs ayauTopus,
OCHAIIIEHHAs! IEMOHCTPAIIHOHHBIM 000PYI0BaHUEM: KOMIIBIOTED, POEKTOP, SKPaH, MEIIOBAst JOCKa;
- Jlns mpoBeneHus 1abopaTopHbIX paboT Tpedyercs gadopaTopus, OCHAIEHHAsT MUKPOOHOIOTHYe-
CKUM B OMOTEXHOJIOTHUECKUM 000PYIOBAHHEM.
- JlaGoparopusi 0JKHA OBITh OCHAIEHA OCHAILCHHAs CIELUAIU3UPOBAHHOW MeOeNblo: CTOJbI,
CTynbs. JleMOHCTpalmOHHBIM 000pY/TOBaHHEM: MeJoBast Jocka. [Ipruboper n 060pyaOBaHHE:
HenTtpudyra., MUKpOCKOII, Ta00OpPaTOPHBIE aHATUTHYECKHUE BECHI, YCTAHOBKA JUISI TOPU30HTAIBLHOTO
anexTpodopesa, mKad CymmIbHbINA, mKad BHITHKHON. XUMHUUECKas mocya:; yamku [letpu, kom0
Kavanounsle -750mi, konosr Dpnerameiiepa (100-500m1), xumuueckue ctakausl (50-1000mi), mep-
HbIe KOJI0BI (25Mi1, 50 mut, 100 vur,250 mur), mepabie mumuaAps! (50 mu, 100 mut, 500 mu), mpooup-
KU, OIOpeTKH. PeakTUBBI: TPUIITOH, MENTOH, IPOXKIKEBOU SKCTPAKT, arap OaKTEpUOIOrHYECKUl, ara-
po3a, caxapa, aMHHOKHUCIIOTHI, OpPraHMYECKUE U HEOPTaHMUECKUE COJIM, HEOPTAaHWIECKHE M OpPTaHu-
YEeCKHUE KUCIIOTHI, IETIOYH.

7 IlepeyeHb OCHOBHOM M JONOJHHMTEILHON y4eOHOH JuTepaTrypbl, HE00X0-
AMMOi 1JIS OCBOCHUS TUCHMILIMHBI (MOXYJIs1)

7.1 OcHOoBHas JUTEpaTypa

1. EropoBa, T.A. OcHoBbl OuoTexHonoruu: yuebHoe nocodue mis By3oB/ T.A.Eroposa,
C.M. Knynosa, E.A. )KuByxuna.- 3-e u3j., crep. - M.: Akanemus, 2006. - 208c.

2. CazpikuH, FO. O. buorexnonorus: yue6. mocooue / FO. O. Ca3pikun, C. H. Opexos, U. W.
UYakanesa; moxa pea. A. B. Katmackoro.- 3-e u3j., crep.- M.: Akanemus, 2008 .- 255 c.

3. Herpycog, A.W. IIpakTuky™m 1o Mukpoouosorun: yueo. mocooue mis By3os/ A.M. Hetpy-
coB [u ap.]; mox pea. A.M. Herpycosa .- M. : Akanemust, 2005.- 608c.

4. Kanénos, C. B. JlucTanimoHHas: MOATOTOBKAa OMOTEXHOJIOTOB. DJIEMEHTHI BUPTYaJIbHOU
oOpa3oBatenbHOU cpenpl. YueoHoe mocodue / C.B. Kanénos, B.U. Ilandumnos, A.E. Ky3nenos. -
M.: IMK Ilpecc, 2014. - 94 c.

5. buorexHomnorus : y4eOHHK U MPAKTUKYM Ui By30B / moj penakuueit H. B. 3arockunoii,
JI. B. Hazapenko. — 4-e u3x., ucnp. u non. — Mocksa : M3mparensctBo FOpaiit, 2023. — 384 ¢. —
(Bricmiee o6pazoBanue). — ISBN 978-5-534-16026-0. — Texkcr : anexTpoHHbIH // OOpa3oBaTenb-
Has miardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/530288

6. Jle6abos, B. I'. buorexnonorus. B 8 kaurax. Kanra 2. CoBpeMeHHBIE METOBI CO3IaHUS
MIPOMBIIIUICHHBIX IIITAMMOB MUKPOOPTraHu3MoB. YueOHoe mocodue / B.I'. J/le6ados, B.A. Jlusmiuir. -
M.: Bricmiag mxoma, 2013. - 208 c.

7. Aronpauk, E. A. JJabopaTropHble pabOTHI 1O AUCIUIUIHHE «BBeneHne B OMOTEXHOIOTHIOY
JUTSL CTYZICHTOB OYHOM, OYHO-320YHOU 1 3209HOU (popM 00y4eHHS : y4eOHO-METOIMIECKOe TOCoOue
/ E. A. SIronbauk, U. A. Hewaera ; Tynl'Y — Tyna : U3a-Bo Tyal'V, 2020. — 101 c. : w1, Tabn. — Ha
0011. : 90 ner. Tynbckuit rocyapcTBeHHbIN yHUBepcuTeTHa 00:1. 3ari.: — BBenenue B OMOTEXHOJIO-
THIO: METOJIMYECKOoe Mocobue K 1abopaTopHbIM paboTam. — bubnuorp. B KOHIE KH. — DIEKTPOHHBIH
teket cM. o URL: https://tsutula.bookonlime.ru/Reader/Book/2020112010204500117300002427

8. AronpHuk, E. A. Metoanueckue yka3aHHs MO BBHITIOJHEHUIO KYPCOBBIX pabOT MO JUCIIH-
wmHe «BBeaenne B onotexHonoruo» / E. A. Sronpauk; TynbCKUil TOCYIapCTBEHHBIH YHUBEPCH-
teT — Tyna : U3n-Bo Tynl'Y, 2021. — 157 c. : un., Tabn. — bubauorp. B KOHIE KH. — DJIEKTPOHHBIN
tekct cM. mo URL: https://tsutula.bookonlime.ru/product-pdf/metodicheskie-ukazaniya-po-
vypolneniyu-kursovyh-rabot-po-discipline-vvedenie-v



https://tsutula.bookonlime.ru/Reader/Book/2020112010204500117300002427
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7.2 JlonoJIHUTEJIbHAS JINTEPATYypPa

1. Antunosa, JI.B. Ilpuxnagnas OuotexHonorus: YUPC mna cneumansnoctu 270900:
VYue6. mocobue ma By3oB / JI.B.Antunosa, U.A.I'notoBa, A.W.)Kapunos. - CII0.: I'nopa, 2003.-
288c.

2. Poros, U.A. Ilumesas 6uorexHonorusi. Ku.1, OCHOBBI nuIleBOil OMOTEXHOIOTHU: YUeo-
HUK 11 By30B / 1. A.Poros, JI.B.Artumona, I'.I1. lllyBaea.- M. : KosocC, 2004. — 440 c.

3. Kamoxnas, T.B. buotexnonorus: snektpoHHoe yuebHoe uzganue. - M.: I'Y PI[ OMTO,
2004.- 1onrt. auck.(CD ROM).

4, IlleBenyxa, B.C. CenbCKOXO3sSHCTBEHHass OMOTEXHOJIOTHS: YUYEOHUK Il BY30B /
B.C.Illesenyxa, E.A.KamammuukoBa, E.C.Boponun u gmp.; ITox pea. B.C.llesenyxu.- / 2-e
u3.,nepepad.u gor. - M. : Beicur.ik., 2003. — 469 c.

5. I'mux, b. Monekynspuas OuorexHonorus: Ilpunmumsr u npumenenue/ b.I'nuk,
Hx.Ilacrepnak; Ilep.c anrn.: H.B.backakoBoii u ap., noxa pen. H.K. SIukoBckoro. - M.: Mup, 2002.-
589c.

6. buorexHonorus: Teopus U MpakTUka: yued. mocodue /st By3oB / H. B. 3arockuna [u ap.]
; mox pen. H. B. 3arockunoii, JI. B. Hazapenko.- M. : OHUKC, 2009 .- 494 c.

7. 3arockuna, H. B. TI'eHernueckas wH)XEHepUs : yUeOHUK W MPaKTUKyM 1 By3oB / H. B.
3arockuHa, JI. B. Hazapenko. — MockBsa : MU3narensctBo FOpaiit, 2023. — 118 ¢. — (Bricmee 06-
pazoBanue). — ISBN 978-5-534-16029-1. — Texkcr : anexTponHsiii / O6pa3oBarenabHas miatdop-
ma FOpaiit [caiitr]. — URL.: https://urait.ru/bcode/530292

8. 3arockuna, H. B. Dxonornyeckas OMOTEXHOJIOTUA : YYEOHUK U MPAKTUKYM JUIsl BY30B /
H. B. 3arockuna, JI. B. Hazapenko. — Mocksa : U3natenbcrBo FOpaiit, 2023. — 99 ¢. — (Bbic-
mee obpasoBanue). — ISBN 978-5-534-16030-7. — Tekct : snekrpoHHbIi / OOpa3zoBareinbHas
miatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/530293

8 Ilepeuenb pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHHMKALMOHHOM CeTH
«HTepHET)», HEOOXOAMMBIX JI OCBOCHMS TUCHHUILIUHBI (MOZYJIs1)

. https://tsutula.bookonlime.ru/ — 9BC Book on lime: yueOnuku aBropoB Tyal'yY mo Bcem
JIMCITUTLTAHAM.

2. http://elibrary.ru/ - Hayunas Dnexkrponnas buOnuoreka eLibrary — 6ubnuoreka s3iek-
TPOHHOM ITEPUOIUKH.

3. http://cyberleninka.ru/ — HOb KubepJlenunka Hay4Has 3JIeKTpOHHAst OMOIMOTEKA OTKPHI-
TOTO JIOCTyTIa

4. https://bio-X.ru/ - BUOTEXHOIOTUYECKUI OPTAT

5. http://cbio.ru/ — uaTepHET-KYpHAT O KOMMEPUYECKUX OHOTEXHOIOTHSIIX

6. https://biomolecula.ru/themes/techno — HayuHo-nonynsipHBIA caliT «buoMoliekyay, mo-
CBSIIEHHBIA MOJICKYJIIPHBIM OCHOBaM COBPEMEHHOW OHOJOrMH M MPAKTHUYECKHUM MPUMEHEHHSIM
HAyYHBIX JOCTHXCHUI B METUIIMHE U OMOTEXHOJIOTHH.

7. http://lwww.geneforums.com/ - buosnornueckuii hopym.

8. http://molbiol.ru/ - Knaccuueckast u MonekysipHast OMOJIOTHS.

9. https://www.obolensk.org/ ®BYH T'ocynapcTBeHHBIN Hay4YHbBIH HIEHTP MPUKIIATHOW MHUK-
pOOHONIOTHU ¥ OHOTEXHOJIOTHH

10. https://biorosinfo.ru/ — caiitr O6mecTtBa 6uorexnonoros Poccun nmenn FO.A. OBunHHUN-
KOBa

9 IlepeyeHb HHPOPMALMOHHBIX TEXHOJOIMH, HEOOXOAMMBIX IJHA OCY-
HIeCTBJICHUSI 00PA30BATEJIbHOI0 MPOIECCa MO JUCHHUIINHE (MOTYJIIO)


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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9.1 IlepeyeHb HEOOXOAUMOIO €:KEroAHO OOHOBJISIEMOIO JIMIEH3MOHHOTO H
CBOOOITHO PacHpoOCTPAHAEMOr0 MPOrPAMMHOI0 o0ecneyeHus, B TOM YHCJe OTe-
YeCTBEHHOI'0 MPOU3BOCTBA

1. TexcroBblit penaktop Microsoft Word;

2. Ilporpamma st paboTHI ¢ eKTpoHHBIMU TaOnuiamMu Microsoft Excel;
3. [Iporpamma moaroroBku mpeseHTanuii Microsoft PowerPoint;

4. ITaket opucHbIX npunoxeHuit «Moit Oducy.

9.2 IlepeyeHb HEOOXOAMMBIX COBpPEeMEHHBIX NMPOJeCcCHOHAJIBHBIX 0a3 JaH-
HBIX ¥ HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

CoBpemennsle npodeccroHantbHble 0a3bl TaHHBIX U WH(GOPMAIOHHbBIE CIIPABOYHBIC CUCTE-
MBI HEe TpeOyroTCs



