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1. HEJIX OCBOEHUSA JUCHUTIJINHBI

[esnpio npenogaBaHus JUCUUILUIMHBL: 1aTh CTYACHTY 1IEJIOCTHBIE TPECTAaBICHUS O COBPEMEHHOM COCTOSIHUH U IEPCIIEKTHBAX
pa3BUTHS OMOTEXHOJIOTHHU KaK HAIPaBIEeHHs HAYYHOH M MPAKTHIECKON JIeITENFHOCTH YeJI0BeKa, KOTOPOe Ipeoiaraet
UCTIOJIb30BaHUe OMO0OOBEKTOB (KJIIETKH MUKPOOPIaHM3MOB, PACTEHH, )KUBOTHBIX) M UX META0OJIUTOB (HYKJIEHHOBBIE KUCIIOTHI,
OenKu-(GepMEHTHI) TPY POMBIIUICHHOM ITOTYYEeHHH ENEBBIX IPOIYKTOB [UIS 3PaBOOXPAHEHHS, TUIEBBIX IPOM3BOICTB, 3AIUTHI
OKpYXKarolllel Cpeasl U JIp.

3a1a9n OCBOCHUS AUCITUTUTHHBI:

1. nonyyeHue 3HaHUH 00 OCHOBAaX OMOTEXHOJIOTUYECKUX MPOU3BOJICTB, COBEPIICHCTBOBAHHH OMOOOBEKTOB METO/IaMH KICTOUHOU 1
TeHETUYECKOI HHIKCHEPUH, OCHOBHBIX METOJIaX KOHTPOJISI KAYeCTBA M MOAJTMHHOCTH MIPEIapaToB, MOJYIaeMbIX B OHOTEXHOJIOTHHY;

2. hopMHpOBaHHE MPAKTHYECKUX YMEHUI U HABBIKOB I10 CO3JJaHHI0 OMOTEXHOJIOTHYECKHX OOBEKTOB M METOJIaM  ITOJIYYEHHS LIEJIEBBIX
MIPO/IYKTOB,

3. BBIpabOTKA CIIOCOOHOCTH MPABUIIBHO OIIEHUBATh COOTBETCTBHE OMOTEXHOJIOTHYECKOTO MTPOU3BOICTBA NpaBuiam GMP,
COOTBETCTBHE TPEOOBAHHUSIM IKOJIOTHIESCKON 0€30MacHOCTH, MPUMEHUTENBHO K UCTIOB3yEeMbIM Ha TIPOU3BOJICTBE OMO0OBEKTAM —
MPOAYLCHTAM U [[EJIEBBIM IPOIAYKTaM.

PeSyJ'[I)TaTI;I O6y’{eHI/I$[ 110 JUCHUIUIMHE HAIIPAaBJICHbI HA JOCTHXXCHUE NHAUKATOPOB!

OITK-5.1 noHUMaeT MPHUHIKITEI COBPEMEHHOW OMOTEXHOJIOTHH, PUMEHSET MPUEMbI TCHETUIECKOH HHKEHEPUH, OCHOBBI
HaHOOHMOTEXHOJIOTHH, MOJICKYJIIPHOTO MOJICIIMPOBAHUS;

OIIK-5.2 onieHMBaEeT U MPOTHO3UPYET MEPCIEKTUBHOCTh OOBEKTOB CBOECH MPO(ECCUOHATBHON ACATSILHOCTH IS
OHOTEXHOJIOTHIECKUX POU3BO/ICTB;

OI1K-5.3 ucnoip3yer npueMbl ONpeesieHUs] OMOJIOTHIECKOM O€30MacCHOCTH MPOYKIIMH OMOTEXHOJIOTHYCCKUX U OMOMEIUIIMHCKUAX
MIPOU3BO/ICTB.

OITK-8.1 ucnonp3yer OCHOBHBIE THITHI SKCIICAMIIMOHHOTO 1 JJa00paToOpHOro 000pyIOBaHHUs, 0COOCHHOCTH BRIOPAaHHOTO 00BEKTa
poheCCHOHANBHON ACATEILHOCTH, YCIOBHSI €r0 COIepKaHus M paboThl C HUM C y4eTOM TpeOOBaHUI OMOATHKY;

OIIK-8.2 AHAJIM3UPYET U KPUTUICCKU OLICHUBACT PA3BUTHC HAYYHbBIX I/I)lﬁf/i, Ha OCHOBE UMCIOIIUXCs PECYPCOB, COCTABJISICT IJIaH
PeIICHUA MOCTaBJICHHOU 3ajJgadu, BBI6I/IpaeT u MO,HI/ICI)I/ILII/IpyeT METOAUYECCKHUE ITPUEMBI;

OIIK-8.3 npuMeHseT HaBbIKU HCIONb30BaHNUSI COBPEMEHHOTO 000PYI0BaHHS B NOJIEBLIX U JAOOPATOPHBIX YCIOBUAX, TPAMOTHO
00OCHOBBIBACT IIOCTABJICHHBIE 33/1a4H B KOHTEKCTE COBPEMEHHOTO COCTOSHHUS TPOOIIEMBI, HCTIONB3yeT MaTEMATHIECKIE METOMEI
OLICHUBAaHHUS THIIOTE3, 00PAOOTKU HKCIIEPUMEHTATIBHBIX AaHHBIX U aJICKBaTHO OLIEHUBAET IOCTOBEPHOCTH U 3HAUUMOCTh ITOJIY4EHHBIX
pe3yabTaTOB, IPEICTABIAET UX B INUPOKON ayJIUTOPHU H BECTH JUCKYCCHIO.

MK-1.1 IIpumenser

-IPUHIIUIIBI aHAJIH3a HHPOPMAIIHH,

-IPUHIHUIBI pa6OTLI COBpeMeHHOﬁ anmnapaTrypsl 1 BEIYUCIUTEIIBHBIX CPEACTB

[IK-1.2 Ucnonp3yeT TeopeTHIecKue 3HAHMI B TAOOPaTOPHOH paboTe;

[TK-1.3 CocraBiser Hay4YHO-TEXHUYECKYIO IOKYMEHTAIHIO

ITK-1.4 Vcnonb3yeT TEOPETUUECKUE 3HAHUAMU 00 OCHOBHBIX OHMOJIOTHYECKUX 3aKOHOMEPHOCTSIX;

[IK-1.5 Ucnons3yer

- METOJbI pa6OTI>I C COBpeMeHHOﬁ aHHapaTypoi/'I W BBIYHCJIUTCIIBHBIMU CPEACTBAMHU,

- METOJIbI CTATUCTUYECKON O6pa6OTKI/I NOJTYYCHHBIX SKCIIEPUMEHTAJIbHBIX TaHHBIX

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

uxi (pazner) OITOIT: b1.0.12

2.1 TpeOoBaHus K NpeABaAPUTEIbHOH NOATOTOBKE 00y4Yalomierocs:

JlaHHas AUCIIUILINHA SBIIAETCS 00A3aTeNIbHOMN I (POPMHUPOBAHUS MPO(ECcCHOHATBHBIX KOMIIETEHITHIT OHOoJI0Ta, 00yJaromerocs mo
HarnpasyieHH10 noArotoBku 06.03.01 buosorus, uMeeT MpeECTBYIOIUE CBA3H C TUCLUIUIMHAMMU:

Opl"aHI/I‘ICCKaﬂ XUMUA

broxumus

OO01as 6uonorus
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Muxkpobuonorus. Bupyconorus

I'eHeTHKa M ceNneKIM

2.2 JIncuuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHUE TaHHOH TUCHMIUIMHBI (MOAYJIs1) HE00X0AUMO KaK NpeAlliecTBYyIolee:

OcBoeHHE JUCIHUILIANHBL «OGmas{ OHOJIOTHS SBIISIETCS HeO6XOL[I/IMOﬁ OCHOBOM JUIL TOCJICAYIOIIETO U3YYCHUA JUCIUIIINH:

MonekynspHasi 6MOJIOTUs

[TpoOGneMHBIe JICKIIUH [0 MOJICKYIISIPHON OHOJIOTUH

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCITUITIJINHbBI
MOAYJis)

OIIK-5: CnocodeH npuMeHATH B MPodecCHOHAIBLHOI TeITeJbHOCTH COBPeMEHHbIE MPEeICTABJIEHNS 00 0CHOBAX
OMOTEXHOJIOTHYECKHX U OHOMEIMIIHHCKHUX ITPOU3BOICTB, TeHHOH WHIKEHEPUH, HAHOOMOTEXHOJIOTHH, MOJIEKYISIPHOTO
MO/1eJIUPOBAHUS;

3HaTh:

st moctrxenust OITK-5.1 3HaTh: OCHOBHBIE 00BEKTHI OMOTEXHOJIOTHU, UX OMOXHUMUYECKUE ¥ Ono(Hu3MUecKue CBOMCTBA U
0COOCHHOCTH KH3HEACATEILHOCTH

YMeTb:

Jost moctrmxennst OIIK-5.3 ymeTs: mpuMeHATh 3HaHUS 00 00BEKTaX OMOTEXHOJIOTHH B YIeOHOHW U IPOU3BOJACTBEHHON NESTEIHOCTH

Baanern:

Jns noctmxenust OIIK-5.3 BianeTh: HaBbIKAMH OOHAPYKCHHS U UICHTU(PHUKAIIMH MUKPOOPTaHU3MOB, HCIIOJb3yEMBIX B
6MOTEXHOJIOTHH

OIIK-8: Cnoco0eH ncmoJib30BaTh MeTOABI cO0pa, 00padOTKH, CHCTEMATH3ALMH M NPEACTABJIEHHUS M0JIEBOI H JIa00PATOPHOI
uH$popMaIMH, IPUMEHSTH HABBIKH PA0OTHI ¢ COBPeMEHHBIM 000Py10BAHUEM, AHAJTU3HPOBATH MOJyYeHHbIE Pe3yIbTaThI.

3HaTh:

Jns noctrxenus OITK-8.1 3HaTh: COBpeMEHHbIE SKCIEPHUMEHTAIBHBIE METObI PA0OTHI ¢ OMOTEXHOJIOTUUECKUMH 00bEKTaMU

YMmern:

Jns noctmxennst OIIK-8.3 ymeTs: IpUMEHSATh COBpEMEHHBIE 3KCIIEPHIMEHTATbEHBIE METOIBI PAOOTHI C OMOTEXHONOTMIECKUMHU
00bEKTaMU B 1JA0OPATOPHBIX YCIOBHUAX

Baanern:

Jns noctmxenust OIIK-8.3 BiaaneTs: HaBbIKaMK pabOThI C COBPEMEHHOM anmnaparypoi

IIK-1: cnoco6en NpuMeHSTH COBpeMeHHbIe METO/IbI 00pPadoTKH, aHAIN3a U CHHTEe3a MO0JeBOii, MPOU3BOCTBEHHOH 1
JadopaTopHOii 6MoJI0rHYecKoil MH(pOpManNy, NPABWJIA COCTABJIEHUS] HAYYHO-TEeXHUYECKUX MPOEKTOB H 0TYETOB;

3HaTh:

Juns noctmxenus [TK-1.1 3HaTh: coBpeMeHHBIE Npe/ICTaBlIeHHS 00 OCHOBaX OMOTEXHOJIOTHUECKUX M OMOMEIUIIMHCKUX IPOU3BOICTB,
TeHHOU MHKCHEPHH

YMeTh:

Jns noctmxenus I1K-1.2 ymMeTh: IpUMEHATh OCHOBHbIE METOABI MOJIEKYISIPHOM U KJIETOYHOM OMOTEXHOJIOTUH B IPOU3BOACTBEHHOM
JIESITENIbHOCTU

Baagertn:

Jost moctrxenwnst [1K-1.2 BnaneTs: MeToqamMu KyJIbTUBHPOBAHUS OMO0OBEKTOB

B pe3yabTaTe 0CBOCHHMS AMCHUTIIMHBI 00YYAIOLIMIiCS 10TKEeH

3.1|3nare:

3.1.1|dnsa noctmxenus: OIIK-5.1 3HaTh: OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH, UX OHOXUMHIUYECKHE U Onodusnieckue
CBOMCTBa U OCOOCHHOCTH )KU3HEEATEIHHOCTH

3.1.2|dnsa noctmwxenust OIIK-8.1 3HaTh: COBpEeMEHHBIE SKCTIEPUMEHTATIbHBIE METOIBI paOOTHI ¢ OMOTEXHOIOTHYECKUMHU
00beKTaMU

© ®I'BOY BO «Henl'V»
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3.13

Juns noctmxenus [1K-1.1 3HaTh: coBpeMeHHbIE MTPECTaBICHUS 00 OCHOBaX OMOTEXHOJIOTHYECKUX U OMOMEANIIMHCKIX
IIPOU3BOJICTB, TEHHOIN HH)KEHEpUHU

3.2

YMeTh:

3.2.1

Hns nocrmwkenust OITK-5.3 yMeTh: mpuMeHSITh 3HaHHS 00 00beKTaX OMOTEXHOJIOTHU B YU€OHOH U MPOU3BOICTBCHHOM
JEeATSTbHOCTH

3.2.2

Junst noctrxennst OITK-8.3 yMeTh: IPHMEHSATh COBPEMEHHbBIE IKCIIEPUMEHTATIBHBIE METOJIBI PAOOTHI C
OMOTEXHOJIOTHYECKUMH 00BEKTAMH B JTA0OPATOPHBIX YCIOBHIX

3.23

IIJ'I?[ JAOCTHKCHUA IIK-1.2 YMETH: IPUMEHATH OCHOBHBIE METO/IbI MOHeKyﬂﬂpHOﬁ M KJIETOYHOH OMOTEXHOJIOTHH B
HpOPI3B0,Z[CTBeHHOI>i JACATCIIBHOCTH

3.3

Baagerb:

331

s noctwkenus OITK-5.3 BiaseTs: HaBBIKAMH OOHAPYKEHUS U HACHTH()HUKAIIUH MUKPOOPTaHU3MOB, HCIIOJIb3yEMBIX B
OHMOTEXHOJIOTHH

3.3.2

Hns noctmwkenust OITK-8.3 Bnajners: HaBbIKaMH PabOTHI C COBPEMEHHOM anmapaTypoit

3.3.3

Hns noctmwkenust [TK-1.2 BrageTh: MeTo1aMH KyJIbTHBHPOBaHHS OHOOOBEKTOB

4. ObPBEM JJUCIIMIIJIMHBI (MOAY JI5I)

O6uwasn TpyaoemMKocTb

33ET

B TOM YHCIIC :

Yacos no yuebHomy miany : 108

ayJIMTOPHBIC 3aHATHA : 59
camMocTosTeNbHas padoTa : 48,6

KOHTaKTHas pabora: 59,4

Buapr KOHTPOJIA B CEMECTpax:

3a4eTsl 6, 5

HKP: 0,4
5. CTPYKTYPA U COAEP)KAHUE JUCHOUIIJIMHBI (MOIY JIST)
Kon HaumenoBanue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
| 3aHATUSA [ Kvpc
Pa3nen 1. 1. BuotexHnoJiorusi Kak HayKa
11 Buorexnonorus xax Hayka. /JIex/ 5 2 J12.1
32 24
1.2 OCHOBHbIC HANIPABJICHUS] COBPEMEHHOM OMOTEXHOJIOTHH. 3HAKOMCTBO C 5 1 JI2.1
paboroii B maboparopuu 6uorexnosoruu. /J1ad/ 21 93
1.3 BHOTEXHOIIOTHS IPOMBIIIUICHHBIX IPOU3BOACTB /JTab/ 5 2 J12.1
€)!
1.4 Bbuorexnonorus kax Hayka /Cp/ 5 2,5 J12.1
32
Paznen 2. 2. CTpykTypa 0HOTEXHOJIOTHYECKOT0 MPOU3BOACTBA
2.1 OO6bexThl OnotexHonoruu. /Jlex/ 5 2 J12.1
01033054
2.2 CrpyKTypa OMOTEXHOIOTHYECKOT0 TPOU3BOACTBA. /JIeK/ 5 2 JI12.1
€]
2.3 Merto/pl KyIbTHBUPOBAHHS H XPAHEHHUS KIIETOYHBIX KYIbTYp. /JIek/ 5 2 JI2.1
22 54
2.4 MeTob! BEIIETICHUS U OYUCTKU IPOLYKTOB OMOTEXHOIOTHIECKUX 5 2 JI2.1
Mpon3BOJCTB. /JIek/ 32 D4
2.5 CrpyKTypa OMOTEXHOJIIOTHYECKOT0 Mpou3BoacTea /Cp/ 5 4,5 JI2.1
21932
Paznen 3. 3. MukpoOnoTexXHOJIOT U
3.1 [Ipurorosnenue 1 METOBI OLIEHKH Ka4ecTBa MUTATENbHBIX cpex /J1ab/ 5 2 JI12.1
02 54
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3.2 Bunbl 6poxxenuit. CiuproBoe 6poxeHHe. YKCYCHOKUCIOe Oposxkenue. /J1a6/ 5 2 J2.1
22 33
3.3 Bunst 6poxxenuii. Monounokucioe 6poxxenue. OnpeenieHue KUCIOTHOCTH 5 2 J2.1
/J1ab/ €)!
3.4 MmMMoOunm3anus KaTaau3aTopoB BKIOYEHHEM B TelId. BKiIroueHHe KIeToK 5 2 J12.1
Jpoxcokeil B reau arapa /J1a6/ 92
35 IMonxyueHne MUKpOOPraHU3MOB — IPOJYLIEHTOB amuas /J1ab/ 5 2 J2.1
22 D4
3.6 OmnpeneneHue aMIIOTUTHIECKOH aKTHBHOCTH ITaAMMOB — IIPOIYLIEHTOB 6 2 J2.1
amwuna3s /J1a6/ 32
3.7 [IpumeHeHne METOOB MyTareHe3a, CeJIeKIUH, KIETOYHOW U TeHHOU 6 2 J2.1
WH)XeHepuu B onotexnosiorun /J1a6/ 32
3.8 IMeproanueckoe KyapTuBHpoBanue E.Coli B mabopatopuom depmentepe /J1ad/ 6 2 J2.1
32
3.9 Muxkpobuorexnonorus. /Cp/ 5 10,8 J2.1
31 D4
Pazgen 4. 4. ®urodnorexHosiorus. 3000M0TEXHOIOTHSI
4.1 KonunuecTBeHHOE Ompe/iesicHne aCKOPOUHOBOW KUCIIOTHI B Pa3THYHBIX 6 3 J2.1
oObekrax /J1ab/ 2154
4.2 OrnpenenieHrue coiepyKaHusl OCHOBHBIX MUTMEHTOB ()OTOCUHTETUYECKOTO 6 3 J12.1
afmapara B JIUCThSAX BBICHIMX pacTeHuid /J1a6/ 31
4.3 W3yueHwue 3alUTHOTO JCHCTBHSI KPHOIPOTEKTOPOB HAa YCTOWYHUBOCTh PACTCHUIMA 6 3 J2.1
K JICWCTBHUIO HU3KUX Temreparyp /J1ab/ €)!
4.4 OmnpezeneHrne TOKCHYHOCTH IPOO BOJIBI M CHETa HA OCHOBE U3MEpPEHHI 6 3 J2.1
WHTEHCUBHOCTH CBEUCHHMS peareHTa « JH3uMoutom» /J1a6/ 32
4.5 BuotexHonoruu B oxpaHe okpyskatomeii cpenst /J1ad/ 6 3 J2.1
22 D4
4.6 durobuorexHoorus. 3ooouorexuonorus /Cp/ 6 8,8 J12.1
€]
Pasnen 5. 5. IlpuMeHeHne MeTOI0B MyTareHe3a ceJleKINHU, KJIeTOYHOH 1
TeHHO MHKeHEePUU B GUOTEXHOJIOTHHU
51 Hcnonb30BaHre METOIOB MyTareHe3a U CeJIeKIK B OnotexHooru. /JIex/ 5 2 J12.1
€]
5.2 CoBeplIeHCTBOBaHUE OMOOOBEKTOB METOIaMU KJIETOUHOM U FeHHO 5 2 J2.1
umxeHepuu. /Jlex/ 31
5.3 Beiienenue u onpezaenenue KoHeHTpanuu 6akrepuaiproi JJTHK /J1a6/ 6 6 J2.1
22 D4
5.4 [IpumeHeHne METOIOB MyTareHe3a CeJIeKINH, KIIETOTHON U TeHHON WHXEHEPUH 5 10 J12.1
B Ouorexnomnoruu /Cp/ 2233
Pa3gen 6. 6. Cuctrembl GLP, GCP u GMP B cBsi31 ¢ KauecTBOM
OMOTEXHOJOTHYECKHX MPOAYKTOB
6.1 Cuctembl GLP, GCP u GMP B cBsi3u ¢ Ka4eCTBOM OMOTEXHOJOTHUECKUX 5 2 J2.1
IPOIYKTOB. /JIek/ D1 D4
6.2 Cucrema KOHTPOJIS Ka4eCTBa MPOAYKTOB OMOTEXHOIOTHUECKUX IPOU3BOJICTB 5 3 J2.1
/J1a6/ 21032
6.3 Cucremsl GLP, GCP 1 GMP B cBsi31 ¢ KaueCTBOM OMOTEXHOJIOTHIECKHAX 5 12 J12.1
npoaykTos /Cp/ 91
Pa3znen 7. Unas koHTaKTHasi padoTa
7.1 WupuBuayanbHble KOHCYJBTAIMU, TEKYIHH KOHTposb /MKP/ 5 0,2 J12.1
7.2 WHnuBuayanbHbIe KOHCYIBTAINH, TEKYIUH KOHTpois /TKP/ 6 0,2 J12.1

6. ®OH1 OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB
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Oryget o nabopatopHoit padboTe
VYCTHBINA GPOHTANBHBIA ¥ MUCBMEHHBIN MOMMEHHBIH OTIPOC
Joxman

6.2. TunoBbie KOHTPOJIbHBIC 3aIaHUA U UHbIC MaTepHUaJIbl 1JIs TeKyl.lIeﬁ aTrecTalluu

Tewmsbl 1abopaTopHBIX paboT:

[TpuroroBieHne 1 METOBI OLIEHKH KAaUueCcTBa ITUTATEIbHBIX CPeNl

Bunsl Opoxxenuii. CnupToBoe OpokeHne. Y KCYCHOKHCIIOE OpoKeHHE.

Bunpl Opoxenuit. MosouHokucnoe oposxkenue. OnpeaeneHne KUCIOTHOCTH MOJIOKA.

VmMmoOunu3anus KaTaau3aTopoB BKIOYEHHEM B TelIH. BrirroueHne KIeToK JposkKel B resiu arapa

[MonyyeHne MUKPOOPTaHU3MOB — IPOAYLIEHTOB aMMJIA3

IMepuoanueckoe kynpTuBupoBanue E.coli B maGoparopaom dhepmenrepe

KonmuecTBeHHoE onpeneneHne acCKOpOMHOBOM KUCIOTHI B PAa3IMYHBIX O0BEKTaX

OmnpenesneHue colepKaHnsi OCHOBHBIX ITMTMEHTOB )OTOCHHTETHYECKOT'O aIllapara B JINCThAX BBICIIUX PACTEHUI
W3ydenue 3auTHOTO IeHCTBUS KPHONIPOTEKTOPOB Ha YCTOHYMBOCTD PACTEHUH K IEHCTBUIO HU3KHX TEMIIEPATYp
OmnpeneneHue TOKCHYHOCTH MPoO BOJBI M CHETa Ha OCHOBE M3MEPEHHH HHTEHCHBHOCTH CBEUSHHS peareHTa « JH3UMOIIIOM»

BOHpOCI)I K YCTHOMY deOHTaJ'II)HOMy " MICBMCHHOMY TIOMMECHHOMY OIIPOCY

1. Knaccudukanus nuTaTeabHbIX Cpel, IPUBEIUTE IPUMEPHI MUTATEIBHBIX CPeA 0 (PU3MUEeCKOMY COCTOSHHUIO, 110 COCTaBY.

2. IlpoBeieHne KOHTPOJIS Ka4eCTBa MUTATENBHBIX CPEJl 0 OMOJIOTHIECKHM 1 (DM3HKO-XUMUIECKIM ITOKa3aTeIsIM

3. ITpuHIUIBI TEPMUIECKON U XOJIOA0BOH CTEpUIN3aLIUY.

4. Mopdororus u KyJIpTypajbHbIE CBOWCTBA Iposokeit Saccharomyces cerevisiae.

5. YpaBHeHus peakuuii oopazoBanus Honodopma. Kakue tecTsl He0OX0AUMO IPOBECTH, YTOOBI ONPENEIUTH BUI MUKPOOPTraHU3Ma?
6. Mopdoiorust THIIOBOTO BHIa YKCYCHOKHMCIIBIX OakTepmii — Acetobacter aceti. YpaBHeHHs UKIIa peakituii 00pa3oBaHus yKCyca U3
T[JIFOKO3BI, IPOTEKAIOIIHX B KIETKaX MUKPOOPraHU3MOB (OpoxKeHue).

7. YpaBHEHUS [IPOTEKaHUS KaUE€CTBEHHOMN peakIMy Ha YKCYCHYIO KHCIIOTY.

8. Mopdouorust u npumenenue 3-4 npeacraBureneld roMoGpepMEHTaTHBHOTO U reTepo(epMEHTATUBHOTO OPOXKEHHSL.

9. CniocoObI ToTyueHHs U (PU3MKO-XUMHUYECKHIE CBOMCTBA arap-arapa.

10. Hocureny, ucnons3yemble 1l *MMOOUIN3anuy KieTok. HazoBute npenmyecTsa 1 HeA0CTaTKU UIMMOOMIN30BaHHBIX KJIETOK.
11. Mopdonorus 1 KyIbTypaabHbIe CBOMCTBa MHKPOOPTAaHU3MOB — IIPOAYLIEHTOB aMHUJIa3.

12. Knaccugukanus, TN KaTaTu3UPyEeMOH peakiiiy, CBOMCTBAa aMUIIOIUTHIECKUX (PEPMEHTOB U UX NPUMEHEHHE B OMOTEXHOJIOTHH.
13. ObnacTu NMpUMEHEeHHUs IEPUOANIECKOTO METOIa KYJIbTUBHPOBAHNS B IPOMBIIIIEHHOCTH. YeM OH MPUHIMIHAIBEHO OTIHYAETCS OT
HETIPEPHIBHOIO METO/A KYJIbTUBUPOBAHUSA?

14. Cxema (epmeHTeEpa UTS IEPUOMIESCKOTO KYJIBTHBUPOBAHHS MHKPOOPTaHU3MOB, OCHOBHEIE Pa0oUne y3JIbl.

15. Metoas! nony4yenust BuTamuHa C B OHOTEXHOJIOTUYECKOM IIPOU3BOJICTBE.

16. IIpunnun metoxna onpenenenus BuramuHa C no Tunpmancy. Kakue BemecTsa MOr'yT moMeniaTe TOYHOMY KOJIMYECTBEHHOMY
OIIPEIETIEHUIO AaCKOPOUHOBOI KHUCIIOTHI U OYeMy?

17. OCHOBHBIE METOJIbI Pa3/IENICHUS] CMECU TUTMEHTOB (DOTOCHHTETHYECKOTO aNNapaTa B IUCTHSIX BBICIIUX PACTCHUI.

18. ITpuHIUI 1 OCHOBHBIE Tarbl Anekrpodopesa JJHK B arapozHom ree.

19. Yto Takoe kpuonpoTekTopbl? Kakue BUIbI KpHONPTEKTOPOB BRIAEIAIOT? O01acTh NPUMEHEHUS] KPHOIPOTEKTOPOB.

20. Yto Takoe ononmromMuHecueHus? [IpuBeauTe npuMephl )KUBBIX OPraHU3MOB, 00J1aJalONIMX JaHHBIM CBOWCTBOM, OXapaKTepU3ynTe
MOJICKYJIAPHBIC MEXaHU3MBbI 6I/IOJ]}OMI/IHCCLICHLII/II/I.

Tewmbl nokmanoB (3aHATHI 10 THITY «KpYTIbIi cTom):

. «ITumeBas OMOTEXHOJIOTHS»

. OCHOBBI IPOMBIIIUIEHHOTO ITHBOBAPEHUSI.

. OCHOBBI IPOMBIIIUICHHOTO BUHOICITHSI.

. TexHonoru4eckue 3Tarnsl MPOU3BOJICTBA XJI€000YIOUHBIX H3/IEIUH.

. TeXHONOTHYECKHUE ATAIbI TPOU3BOJICTBA KUCIOMOJIOUHBIX MTPOAYKTOB.

. [IpombIlIIEHHOE TTOJTyYeHHE JIMMOHHON KHCIIOTHI HA OCHOBE MMMOOHMIM30BaHHBIX ()EPMEHTOB.

DN B WK ==

N

. «DapmaleBTHYECKasi OMOTEXHOIOTUSDY
. [IpoMBIIIIEHHOE TPOU3BOACTBO AHTHOMOTHKOB.
2. IIpoMblILIEHHOE IPOU3BOACTBO PEKOMOMHAHTHOIO UHCYJIMHA.

—
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W

. HOHy‘IeHI/Ie JICKAPCTBEHHBIX BEUICCTB U3 PAaCTUTCIIBHOT'O ChIPbA.
. HonyquI/Ie 1 IPUMEHCHNE aHTUCMBICIIOBBIX HYKJIICOTHUIOB.

N

. «Vcrionp30BaHMe KIETOK PACTEHUH, )KUBOTHBIX U YeJIOBEKa B OMOTEXHOJIIOTHI

. KynbTypbl KaJuTyCHBIX TKaHEi: mosy4eHue, IpuMeHeHHeE.

. MukpoxioHaIbHOE Pa3MHOKEHNE PACTEHHM: TIOHATHE, IPUMEHEHHE B OHOTEXHOIOTHH.
. TpaHcreHHbIE M KIIOHUPOBAHHBIC )KUBOTHBIE — TEXHOJIOTUS ITOJIy4YEHHS, IPUMEHEHHE.

. Kitetku rpr6oB, HacCeKOMBIX U OaKyJOBHPYCHI - HCIIOIb30BaHUE B OMOTEXHOJIOTHH.

LN =W

. «bnoTexHoNIOTHs B OXpaHe OKPYXKAIOMIEH CPeIbDy

. PexynbpTHBaIus 3eMenb U BOAHBIX PECYPCOB, 3arPs3HEHHBIX HE()THIO U HEPTEIPOAYKTaMHU;
. BHOTEeXHOIOTHS OYMCTKH CTOYHBIX BOJ;

. YTunuzanus TBEpIbIX OTXO0/I0B C IOMOIIBI0 OMOTEXHOJIOTHYECKHX POU3BOJICTB;

. BuoTexHonornueckas 04HCTKa aTMOC(HEPHOTO BO3AYXa,;

. CoxpaHeHue 1 BOCCTAHOBJIIEHUE OHOPa3HO00pa3ust IpU JOObIUE MONIE3HBIX UCKONAEMBIX.

DN b W —= N

6.3. TunoBble KOHTPOJIbHbIE BONPOCHI U 3aaHUS ISl POMEKYTOYHOM aTTecTAllNU

Bormpocsr 3auera

1. YcraHOBUTE IPAaBUIIBHYIO MOCJIEJOBAaTENbHOCTh CTagUM W OINepalui TEXHOJIOrn4eckoro npouecca. Kakas cragus B
IIPEJCTABIEHHOM CIIUCKE ITOBTOpsETCS?

1. TloaroroBka u cTepuin3anus cyocTpaTa

2. KynpTHBHpOBaHHE OMOOOBEKTA

3. VYupTpa3ByKoBas Je3UHTErpauus KIeTOK

4. TloaroroBka M cTepuiIM3anus 000PYIOBaHNS K KOMMYHHKAIUH

5. Ouucrka 1eneBoro nNpoaykra

6. AHanM3 IeIeBOro MpoayKTa

7. IloaroroBka NOCEBHOIO MaTepuana

8. dacoBka, yrakoBka, MApKUPOBKa JICKAPCTBECHHON CYOCTaHIINK

9. Paznenenue KynbTypaJbHOI CyClIeH3UU

10. brosnornueckast OUMCTKA OTXOZ0B

11. Beienenue 11e1€Boro Npoaykra

2. O0BeKTaMu OMOTEXHOJIOTHH SIBIISIFOTCS:

. KJIETKU BBICIIUX PACTEHUN

. KJIETKU )KHUBOTHBIX U YeJIOBEeKa

. aybakTepun

. TanobakTepun

. METaHOT€HBI

. TpHOBI (AKTHHOMUIIETHI, IUTECHEBBIE TPHOBI, IPOKIKH)

Kaxkue eme opranu3Mbl MOTYT SIBIATbCSA 00BEKTaMu OuoTexHosoruu? I'je OHM MOTYT UCTIONBb30BaThCS?

3. B OMOTeXHOIOTHH CYLIECTBYET JABa METO/a KYJIbTHBUPOBAaHHS MUKPOOPTaHU3MOB: NIEPHOINYECKHI U HeNPepBIBHBIH. Hanummre
MIPEUMYIIECTBA KaXI0I0 U3 METO/0B.

4. Halinnte COOTBETCTBHE:

['pynmnbr meTonoB Ae3uHTerpannu  Metoabl

1. ®uznveckue A. YIbTpa3ByK

2. Xummdeckue b. [Ipumenenne hepMeHTOB, pa3pyIIaONINX KIETOYHYIO CTEHKY

B. lekommnpeccust

I'. Pa3pymenue ToiryoiaoM

J1. OxcTpyaupoBaHHe KJIETOK IO BHICOKHM JIaBJICHHEM

E. Pa3pymienue nerepreHraMmu

5. JlaiiTe KpaTKyl0 XapaKTEepUCTUKY IIOBEPXHOCTHOMY U TIIyOMHHOMY METOZaM KyJIbTUBHPOBAHUS MUKPOOPTraHU3MOB. Kakoii u3
METOJZIOB TEXHHYECKH OoJjiee COBEPILIECHEH - IOBEPXHOCTHBIM WM TITyOMHHBIH, oyemy?

6. [l pemienus npo6iaeM peHTabeIbHOCTH MTPOU3BOJICTBA, €r0 SKOIOTHYHOCTH, YIPaBISIEMOCTH MPONU3BOCTBCHHBIM IIPOLIECCOM,
MOBBIIIEHHUS Ka4eCTBA M0Jy4aeMbIX MPOAYKTOB UCIIOJIB3YIOT UMMOOHIIM3AINI0 MUKPOOPTaHU3MOB U PACTUTENIBHBIX KJIETOK MIIH UX
(bepmenTOB. OnUIINTE CYyTh METOAA. YKAKUTE MNPEHMYIIECTBa 3TOr0 METOJa.

7. Kakue MUKpOOPraHU3MbI HCIIOJIB3YIOTCS B KAYECTBE NMPOAYLIEHTOB IIPU  OJIYYE€HUH Te€HHOMH)KeHepHoro wuHcynuHa? [Touemy
(hepMeHTaIIOHHBIE CPEIbl IOJDKHBI COJIEPIKATH JIAKTO3Y U TANaKTo3y?

8. B xauecTBe mNpoxylEeHTa pPEKOMOMHAHTHOTO 4YeJIOBEYECKOI0 MHCYJIMHA UCHOJIB3YIOT TaKXKe MEeKapCKUe IPOXIKHI
Saccharomyces cerevisiae, Kakumu npeuMyiiecTBaMi OHH 00Ia1al0T IMepel APYTMMH H3YYCHHBIMH U KYJIBTHBHDPYEMBIMH

AN AN —
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B IIPOMBIIIUIEHHOM MacIlITabe MUKPOOPraHu3MaMu?

9. ITpupoHBIA IITaMM MHKPOOPTaHU3MOB B OTIMYHE OT MPOMBIIIIEHHOTO MpoayneHTa ManodddexrnBer. C moMOIbBI0 KaKHX
METOJIOB MOXKHO IOJIy4UTh IPOMBIIUIEHHBIN IITAMM MUKPOOPTaHU3MOB, UX KpaTKasl XapaKTepUCTUKa?

10. U3BecTHO, 4TO MHOTHE IIEHHBIE JIEKAPCTBEHHBIE PACTEHHSI HEJIb3s1 KYJIbTUBUPOBATh B Poccnn m3-3a KIIMMaTHYECKUX YCIOBUH.
ITpennoxxure BOZMOXKHOCTH PEILIEHUs 3TOH IPOOIEMBI € IIOMOILBIO OMOTEXHOIOTHH.

11. Yro Takoe BICHUE TOTUIIOTEHTHOCTH? 3HAUEHUE 3TOTO SABJICHUS AJIsl IOIy4eHHs OMOTEXHOJIOTUUECKUX ITPOLYKTOB PACTUTEILHOTO
MIPOUCXOKICHUS?

12. Ha ¢dapmarieBTHUECKOM PBIHKE IIPUCYTCTBYIOT JUArHOCTUUECKUE TECTHI HA OCHOBE MOHOKJIOHANIBHBIX aHTUTEN. YT0 3T0 Takoe? Kak
MoJTy4atoT?

13. IIpobnema 6e30macHOCT OMOTEXHOJIOTMYECKOTO IIPOM3BOACTBA TpebyeT coOIoeH s OpeieNieHHbIX yeuoBuil. Kakue
yCIOBUSL Ha (U3MYECKOH W TEeHETHYECKOM YPOBHE FapaHTHUPYIOT 0e30IacHOCTh PpabOTH CO ITaAMMOM-TIPOAYLEHTOM?

14. MextyHapoIHbIe, pETHOHAJIBHBIC M HAIIHOHATBHBIE TpaBuia GMP.

6.4. Kputepuu oueHuBaHus

Ornucanue nokasareneil 1 KpUTEPUEB OLICHUBAHUS KOMITETEHIIUH 15 Ta00paTOpHBIX padoT:

YpoBeHb 3HaHUI

Habpannas cymma 6amioB (Max — 5)

Hamnwmcan xo/1 pabOThI U TOJTyYSHHBIH pe3yJIbTarT. 0-3

Hamnucan xox paboThl U MOJTYYSHHBIN PE3yNIbTAT, CIeNIaH BBIBOJI IO PaboTe. 4

Hamnwmcan xo/1 pabOThI U TOJTyYSHHBIH pe3yJbTar,

HAMUCAHBI XUMHUYECKHE PEAKIUK UCCIIETYEMBIX OHOTEXHOIOTMYECKUX MPOIIECCOB, CIeNIaH BBIBOJ 1O pabote. 5

TpeboBanus (KpUTEpHAIbHBIC [TOKA3aTENN) K YCTHOMY (DPOHTAIBHOMY M MMCbMEHHOMY IIOMMEHHOMY OIPOCY
HeynosnerBopurenbHo:

IMonxora oTBeTa — CTYIEHT HE 3HAeT 3HAUMTENILHOM 4acTu IPOrpaMMHOI0 MaTepUalla, H0MyCKaeT CYIECTBCHHbIE OIIHOKH,
OTCYTCTBYIOT MEXKIIPEIMETHBIE CBSI3H.

CTpyKTypHpOBaHHOCTH — Her.

Jloruka nznoxenust — OTCYTCTBYET JIOTHKA B M3JI0KEHUN MaTepHaa.

OTBETHI Ha JIOTIOJIHUTENBHBIE BONIPOCH — HeT.

Y 10BIETBOPUTEIBHO:

INonnoTa oTBeTa — CTYAEHT yCBOMII TOJIBKO OCHOBHOM MaTepuall, HO He 3HAaeT OTAENbHBIX JeTalel, 10MyCKaeT HETOYHOCTH, HEe
JIOCTaTOYHO NPaBHIbHBIE (HOPMYTHPOBKH, OTBET OTIMYAETCS HU3KHM YPOBHEM CaMOCTOSATEHHOCTH.

CTpyKTypHpOBaHHOCTh — He Bcer/a npociexuBaeTcst 4eTKOCTb U CTPYKTYPUPOBAaHHOCTb.

Jloruka n3noxenust — He Bcerna npocnexuBaeTcsi JIOTMKa M3JI0KEHUS MaTepHana.

OTBCTI)I Ha JOIOJIHUTCJIbHBIC BOIIPOCHI — 3anyI[Hﬂ€TC$[ C OTB€TaMH, OTBECT OTJIMHACTCA HHU3KOH CaMOCTOSITEIbHOCTEIO.
Xoporo:

IMonxora orBeTa — CTYIEHT TBEPO 3HACT Y4eOHO-IIPOrPaMMHBIH MaTepHa, IPaMOTHO U IO CYLECTBY M3JIaraeT €ro; OTBET
OTJIMYAETCSl MEHBIIIEH 00CTOSTEBHOCTBIO.

CTpyKTypupOBaHHOCTHh — OTBET CTPYKTYPUPOBAH, IPaMOTEH, OOCTOSTEIICH.

Jloruka n3noxenust — KOppekTHO U JTIOTHYECKH CTPOIHO €ro M3JIaraeT OTBET.

OTBCTI)I Ha JONOJIHUTCJIbHBIC BOIIPOCHI — He 3aTPYAHACTCA C OTBETOM ITPU BUAOM3MCHCHUH 3a/1aHNsl, HE BCEr/la OTBETHI Ha
JOTIOJIHUTCIIBHBIC BOITPOCHI OTIINYAIOTCA HOHHOTOP’I, CTPYKTYPUPOBAHHOCTBIO.

OTar4HoO:

IMonxora orBeTa — CTYIEHT NOJIHO U3/1araeT yueOHbli MaTeprual Ha OCHOBE JICKIUH U JOMOIHUTEIbHON JIUTEPaTyphl, OCYIIECTBISIET
MEXITPEIMETHBIE CBSI3H; BJIa€eT MOHATHHHBIM anmapaToM M YSICHWJI B3aUMOCBSA3b OCHOBHBIX ITOHATUI JUCIUIUIMHBI U UX 3HaUYEHHE
JUISL TPUOOPETEHNS TPOBECCHH.

CtpykTypupoBaHHOCTH — OTBET CTPYKTYPUPOBAH, IPaMOTEH, OOCTOSTEIICH.

Jloruka uznoxxenust — KoppekTHO U JIOTHYECKH CTPOWHO €To U3JIaraeT OTBET.

OTBeThI Ha JIOTIOJTHUTENbHBIE BONIPOCH — He 3aTpynHsaeTcs ¢ 0TBETOM NPY BUIIOM3MEHEHHH 3a/1aHHsl, CBOOOIHO CIIPABIISIETCS C
TIOCTABJICHHBIMU 3ala4aMU, OTBETHI Ha JOTIOJJHUTCIBHBIC BOIPOCHI XapaKTCPU3YIOTCA l'lOJ'lHOTOﬁ, CTPYKTYPHUPOBAHHOCTBIO.

Ormcanne KpUTepreB OIICHUBAHUS KOMIIETCHIINHN IS TOKJIa1a

HeynosnerBopurenbHo:

[TonmHoTa oTBeTa — CTY/IGHT HE 3HACT 3HAYMTEIBHON YaCTH MPOTPAMMHOT0 MaTepualia, JOMyCKaeT CylIeCTBEHHbIC OMINOKH,
OTCYTCTBYIOT MEXIPEIMETHBIE CBS3H.

CTpyKTYpHpPOBAaHHOCTb, IOTHYHOCTHh — HET TOTHYHOCTH, CTPYKTYPHUPOBAHHOCTH.

Harnspgaocte — Her.

JIoCTyITHOCTh YCBOCHHUSI MaTepUaa CTyICHTAMU-COKYPCHUKaMu — Marepuall He COACPKUT (PaKToOB, MAaTepHaIoOB, HEOOXOIUMBIX IS
(hopMHUpOBaHUS KOMIIETEHIINI OakanaBpa- OMOJIOra WK HETOHSTEH.
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OTBeTHI Ha JIOTIOJIHUTENbHBIE BONIPOCH — HeT.

Y I0BIETBOPUTENHHO:

[TonHoTa oTBeTa — CTYAEHT YCBOMII TOJIBKO OCHOBHON MaTepuall, HO He 3HAaeT OT/AENbHBIX JeTajel, I0MyCcKaeT HeTOYHOCTH, He
JIOCTaTOYHO MPaBUIbHBIE (POPMYIUPOBKH, OTBET OTJIMYAETCS HU3KAM YPOBHEM CaMOCTOSTEILHOCTH.

CTpyKTYypHpPOBaHHOCTb, JIOTUYHOCTH — He Bcerja mpociiexuBaeTcs JIOrH4HOCTb.

Harnsgnocts — Her.

JlOCTYITHOCTD YCBOCHHUS MaTepHala CTYAEHTaMH-COKyPCHUKaMU — JIoCTyIieH, He pecTaBieH B GopMe, 3aTpyaHSIOMEH
BOCIIPHATHE, HE BCE BOIIPOCHI OCBEILICHBI.

OTBeThI Ha JIOTIOJIHUTENbHBIE BONIPOCH! — 3aTPYIHACTCSA C OTBETaMH, OTBET OTIMYAETCS HU3KOH CaMOCTOATEIbHOCTBIO.

Xopomio:

IMonnoTa oTBeta — CTyAEHT TBEpAO 3HAET YI€OHO-IIPOrPaMMHBII MaTepuall, PaMOTHO H [0 CYIIECTBY M3JIaraeT ero; OTBET OTIMYAeTCs
MEHbIIEeH 00CTOATETHHOCTBHIO.

CTpyKTYpHpPOBAaHHOCTb, IOTHIHOCTH — KOPPEKTHO U JIOTHYECKH CTPOWHO €T0 W3NIaraeT OTBET.

Harnsaanocts — [a.

JlocTynmHOCTD ycBOGHHUS MaTepuaa CTyleHTaMU-COKYPCHUKaMu — MaTepuai I0CTYIIEH U T0JIe3eH COKYPCHUKAM.

OTBETHI Ha JIOTIOJTHUTENBHBIEC BONIPOCH — He 3aTpynHsAeTcs ¢ OTBETOM IPU BUIOM3MEHEHUH 3a/1aHHs, HE BCETJa OTBETHI Ha
JIOTIOJTHUTENBHBIE BOIIPOCH! OTJIMYAIOTCS ITOTHOTON, CTPYKTYPHPOBAHHOCTBIO.

OTiIn4HO:

[TomHoTa 0TBeTa — CTYIEHT MOJHO M3NIaraeT yueOHbIi MaTepral Ha OCHOBE JICKIIMH U JOMOJHUTEIFHOU JTUTEPaTypPhl, OCYIIECTBIISIET
MEXITPEIMETHBIE CBSI3H; BJIa€eT MOHATHHHBIM anIapaToM M YSICHUJI B3aUMOCBSI3b OCHOBHBIX ITOHATHI JTUCHUIUIMHBI U UX 3HAUYCHHE
JUTS IpUOOpeTeHus podeccuu.

CTpYKTYypHPOBaHHOCTb, JIOTUYHOCTH — KOPPEKTHO U JIOTHYECKH CTPOMHO €ro U3jiaracT OTBET.

Harnagaocts — Ja.

JIoCTYyITHOCTh YCBOEGHHUSI MaTepualia CTyIeHTaMU-COKYPCHUKaMU — MaTepualt IOCTYIIEH U T0JIe3eH COKYPCHHUKaM.

OTBeThI Ha JIOTIOJHUTENIbHBIE BONIPOCH — He 3aTpynHsaeTcs ¢ 0TBETOM IPY BUIOM3MEHEHUH 3a/1aHHsI, CBOOOIHO CIIPABIISIETCS C
MOCTaBJICHHBIMH 3371a4aMH, OTBETHI Ha JIOTIOJHUTENILHBIE BOMPOCHI XapaKTePU3YIOTCS MMOJTHOTOU, CTPYKTYPUPOBAHHOCTEIO.

Kpurepun oueHuBanus 3a4era

0 «3adreHo» - CTyJeHT IITy0OKO ¥ MOJHO BIIAJICET CO/IepKaHIeM ydeOHOTro MaTepraiia i MOHATHIHBIM aIlliapaToM; YMEET CBSI3bIBATh
TEOPHUIO C IPAKTUKOHN, WILTIOCTPUPOBATh IPUMEpaMu, (hakTaMH, JaHHBIMHU HaYYHBIX HCCIICIOBAHUMN; OCYIIECTBIIET MEXIIPEIMETHBIE
cBsi3M. JlenmaeT BBIBOJIBL; JIOTHYHO, YETKO. SICHO M KPaTKO M3J1araeT OTBETHI Ha ITOCTABJIEHHBIE BONPOCH]; YMEET 00OCHOBHIBATH CBOU
CYXXJECHUS U MPO(ECCHOHANIBLHO-THYHOCTHYIO IIO3UIHIO TI0 U3araeMoMy Bonpocy. OTBET HOCUT CaMOCTOSITENbHbIH XapakTep.
VYuuThIBaeTCA y4acTHe B AUCKYCCUAX Ha MIPAKTUYECKUX U CEMUHAPCKHUX 3aHATUAX, YPOBEHb OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI,
HaNUCaHHs TECTOBBIX 3aJJlaHUil U 3alUTa JOKJIal0B.

U «He 3auTeHO» - CTYIEHT HMEET pa3po3HEeHHbIe, OECCUCTEMHBIC 3HAHNUS: HE YMEET BBIIEISTh INIABHOE ¥ BTOPOCTETIEHHOE; TOMYCKaeT
OLIMOKY B ONPENeIeHUN NOHIATUH, (OPMYIUPOBKE TEOPETUUECKUX ITOJIOKEHUI; OECIIOPSAOUHO U HEYBEPEHHO U3/IaracT MaTepua; He
YMeeT IPUMEHSTh 3HaHUS JUTT 000CHOBaHUS U 00BsICHEHHS (HAKTOB, HE YCTAHABIMBAET MEKIIPEIMETHBIE CBSI3HU. Y UNTHIBACTCS YUacTHE
B JIUCKYCCHUSIX HA MPAKTUYECKUX U CEMUHAPCKHUX 3aHATHUSAX, YPOBEHb OTBETOB Ha KOHTPOJIbHBIC BOIIPOCHI U HAITMCAHUS TECTOBBIX
3aJjaHuH.

7. YHEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHbBI (MOLY JIS)

7.1. PexoMeHnayeMasi quTepaTypa

7.1.2. JlonoaHuTeIbHAS JIUTEPATYPa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecypc
JI2.1 |Heseposa O. A, IMumeBast GMOTEXHOIOTHUSI IPOIYKTOB U3 CBIPhS PACTUTEIHLHOTO Mocksa : OOO OBC
IIpocexos A. 1O, MIPOUCXOXKICHHS: YUeOHUK "Hay4no-
Topemukosa I'. A., (https://znanium.com/catalog/document?id=400850) M3aTeIbCKUI
ITo3usaxoBckuii B.M. uentp UHOPA-
M", 2022

7.2. Ilepeuens pecypcoB HH(GOPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UHTepHeT"

D1 |Hayunas snexrponnas 6ubmioreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?)eLIBRARY.RU : nayuHas s5ieKTpoHHas
6ubnmoteka : cailT. — Mocksa, 2000 — . — URL.: https://elibrary.ru. — Pexxum mocTyma: 1ist 3aperiuCTpHUp. MOTb30BATEICH. —
TekcT : 2NeKTPOHHBIN.

32 |KubepJlennnka - Hay4qHas 2IeKTpOHHas Oubnmoreka (kypuainsr) http://cyberleninka.ru

93 |Hayunas 6ubnmnorexa YesnssOMHCKOTo rocyapcTBEHHOTO YHUBEpCHUTETa [ DeKTpoHHbIH pecypc]: [caiit] / Uens0. roc. yH-T. —
Yensbunck, [2001 -]. — Pesxum gocryma: http://www.lib.csu.ru//
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D4  |buomMosekyna — [ DIEKTPOHHBINA pecypc]: ceTeBoe MHPOPMAIIMOHHOE U3/ITaHUE O COBPEMEHHOMN OMOJIOTUN
https://biomolecula.ru/

7.3 IlepeyeHb HHGPOPMALMOHHBIX T€XHOJIOTHIi

7.3.1 IIporpaMmmHoOe oGecnieyeHue

LMS Moodle

7.3.2 IlpodecconabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas snextponnas 6udnunorexa eLIBRARY.RU (https://elibrary.ru/defaultx.asp?)eLIBRARY.RU : HayuHast 31eKTpOHHAs
OubnuoTeka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum poctyma: uist 3apeructpup. moib3osareneii. — Teker :
SJIEKTPOHHBIH.

2. HanmonansHast anexkrponnas oudnuorexa (HIB) (https://rusneb.ru/) HarmonansHas snekrpontas 6udiaunorexka (HIB)
00beIMHEHHBIH dJIEKTPOHHBIN KaTaior (OHI0B poccHiickux 6ubmmotek : caiit. — URL: http://m36.pd. — Pexxum nocryma: u3
YUTAIbHBIX 3a510B OMOIoTeku Yenl'y. — TeKCT : 3IeKTPOHHBIH.

3. llpesunentckas oubmmotexa (https://www.prlib.ru/) Ilpesuaentckas GubnuoTEKa : HIEKTPOHHAS HALMOHANbHAS OMOIMOTEKA © CaT /
®I'BY Ilpesunénrckas oudmuoréka imern b. H. Enprimna. — CankrllerepOypr, 2009 — . — URL: https://www.prlib.ru/. — Teker :
SJIEKTPOHHBIH.

8. MATEPUAJ/IbHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS1)

Jlnst peanu3anny JUCHUILTHHBI HCTIONB3YIOTCS YUeOHBIC ayANTOPHH TSI IPOBEACHHS JCKIMOHHBIX U IPAKTHYCCKUX 3aHSTHI,
IPYINOBBIX M HHAMBUAYaTbHBIX KOHCYIBTAIMN, TEKYIIET0 KOHTPOJS U IIPOMEKYTOUHO aTTECTAIlNH, a TAKKE TOMEIICHUS ST
CaMOCTOATEIIbHOM paboThI.

JIex1MOHHBIE 3aHATHSA NPOBOISTCS B ayIUTOPHSAX, OCHAILICHHBIX MYJIbTUME/MA COMTPOBOXKACHUEM: IEPEHOCHBIM HOYTOYKOM H
IPOEKTOPOM. J[JIst TpOBEeICHNS 3aHATHH JIEKIIHOHHOTO THUIIa TIPEJIararoTcsi HabOpHI IEMOHCTPAIMOHHOTO 000PYIOBaHUS
y4eOHO-HArJSITHBIX TOCOOUI B BU/I€ BUICOPOIUKOB K JICKIUSIM:

. CurTeTnueckuii raMmOyprep

. I'pu6s1 Ha Kodeitnoii ryme

. [IpousBoacTBo nmuBa

. HpOI/BBOIICTBO aHTHOMOTHKOB

. Ilepecanka Tpaxen

. Uyneca reHHON UHXKEHEPUH

. buorasoBast ycranoBka

. OuncTka BOIbI

Ol 0| NN DN Bl N] —

. BOHpOCBI MUPO3JaHUA: MOXKHO JIM XXUTh BEYHO?

JlabopaTopust ocHanieHa HeoOXOIUMBIMH ITPUOOpaMU:

Depmentep BLBIO-1M;

JIromunometp «/Iromumor»;

Crexrpodotomerp «Eppendor»

Bokc abakrepuanbHoit Bo3ayiHo cpeabl BABn-01- «Jlamunap-Cy»-1,2

Mukpockon Mukmen-2-12 (5 mir)

XOJIOMUITBHUAK

Tepmocrar TC-80M-2;

Hentpudyra nadoparopnas OITH-3

Hentpudyra CM-50

BO,H?IHaS[ OaHs TEpMOCTAaTUICCKAA

®dotomerp KPK-3

Becsl nabopartopHsie;

MynbTUMEANITHBIA KOMILIEKC;

peakTuBbl ¥ JabopaTopHas rnocyna.

Jl1st mpoBeieHus TabopaTopHBIX paboT BEITYIIEHO yuebHoe mocobue: «Paboyas Terpanp Aiist 1abopaTOPHBIX paboT 1Mo
OHOTEXHOJIOTHI
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[Tomernienust Uit CaMOCTOSITENBHOM PabOTHl 00Y4aIOIIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM C MOAKIIIOYEHHEM K CETH
"UuTepHeT" ¥ 00ecneyeHneM OCTYIa B AIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETAY.

9. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHUTIVIMHBI (MO Y JIA)

CamocrosrenbHas pabota cryneHToB (CPC) sBisieTcss OJHUM U3 OCHOBHBIX pa3zaesioB o0yueHus. [Ipu 3ToM cTyneHT o0s3aH paboTaTs ¢
HayJHO-METOIMIECKON INTEePaTypoil, n3y4ats HaydHO-1paBoBbie akThl. CPC npennazHadeHa He TOJIBKO IS OBJIAASHHS
JUCLUTUIMHOHN, HO U /17151 QOPMUPOBAHUS HABBIKOB CAMOCTOSITEIBHOM paboTh BOOOIIE, B yUeOHOM, HAy4HOH, TPO(eCCHOHATBHOM
JIeSITeTIbHOCTH, CIIOCOOHOCTH NMPUHUMATH Ha ce0s1 OTBETCTBEHHOCTh, CAMOCTOATENIFHO PELIUTH MPOOJIEMY, HAXOUTh KOHCTPYKTHBHbIC
pemIeHus, BEIXO/ U3 KPU3UCHOH cuTyarud. [1ocTosSHHAs aKTUBHOCTD Ha 3aHATHSX — 3aJI0T YCIEIIHON paboThl U TTOJIOKHUTETHHON
OLIEHKH.

B cnyvae mpumeHeHus mpu 00y4eHUH AUCIUIUTHHBI DJIEKTPOHHOTO 00YUYEHUs, NUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOT U
oOuieHue 00yJaromuXxcs ¥ NperojaBaTeis OCYIECTBISIETCS B PEKUME PeaIbHOTr0 BPEeMEHH (OHJIaiH-JIeKINH (BeOUHAPHI), YaThl,
BHIE0-KOH(EPEHIINH U JIP.) WK OTIO0KEHHOTO BpEMEHH (CHCTeMa TucTaHIiorHoro ooydenus Moodle, MSOffice365, hopymsr,
JJICKTPOHHAS TTOYTA U JIp. ).

Bonbryio yacTs BpeMeHH 00yJaromuecs CaMOCTOSITEIEHO paboTaloT ¢ yIeOHO-MeTOqMIeCKUMH MaTepraiaMi. CTyIeHTHl HMEIOT
BO3MOXHOCTh KOHCYJIbTHPOBAThCS C MPENOIaBaTeieM 10 BCEM BOIIPOCaM, BO3HUKAIOUIMM B X0JI€ CAaMOCTOATEILHON pab0ThI
IIOCPEJICTBOM 3JIEKTPOHHOMH ITOYTHI, COUAIBHBIX CETEH U T.II.

Joctyn obyuaromierocst K yaeOHbIM pecypcaM B PeKUME OTIIOKEHHOTO BPEMEHH, CAMOCTOSATEIbHON PaboThI OCYLIECTBISIETCS Yepes3
ceTb MHTEepHET B yIOOHOM IJIsl HETO MECTEe, BPEMEHU H TEMIIE.

[Tpu oGy4eHun JHLl C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI SJIEKTPOHHOE 00yUeHHE, TUCTaHIIHOHHbIE 00pa30BaTeIbHbIC
TEXHOJIOTHH IIPEIyCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepeadl MHGOPMAIK B JOCTYITHBIX I HUX (hopMax.

Peanm3zanust JUCUUILTUHEI C IPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHUs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHI (1anee — D0,
JOT) ocymiecTBisieTcs Ha OCHOBaHUHU «I10J7I0KEHHUS O peaTi3alii OCHOBHBIX U JIOTIOJIHUTEIBHBIX 00pa30BaTeIbHBIX IPOIPAMM C
MIPUMEHEHUEM DIIEKTPOHHOTO 00yUYEeHHUs M JUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH B (heaepabHOM rocy1apCTBEHHOM
OrOKETHOM 00pa30BaTEIbHOM YUPEKICHUN BBICIIETO 00pa3oBaHus «ensaOUHCKUIT TOCYIapCTBEHHBIN YHUBEPCUTET, «I10I0KEHHS
0 MOpsAKE 3a4eTa 00YJaOMIMMHUCS 110 OCHOBHBIM MPOQECCHOHANIBHBIM 00pa30BaTEIbHBIM MPOTPaMMaM BBICHIETO 00pa30BaHUs B
®I'BOY BO «Uenl'Vy» pe3yabTaToB OCBOCHHUS B OPTaHU3AIUSIX, OCYIIECTBISIONINX 00pa30BaTeIbHYIO IESTEIBbHOCTD, YIeOHBIX
MIPEMETOB, KypCOB, TUCUUIUINH (MOIYJIeH), NPAKTUK, TOMOJHUTEIBEHBIX 00pa30BaTENIbHBIX IPOTPAMM) MOCPECTBOM AJIEKTPOHHOM
nHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxxop | T.I1.) MpH
peanu3anuu 00pa3oBatesibHON AesaTenbHOCTH ¢ npuMeHeHreM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTHI, HE BXO/ISIINE B IIepeueHb
ANIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTeIbHON CPEIbl.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIOIIIUMHUCH C HUHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbSA

OCBOCHI/IC JAUCHUIUIMHBI MHBAJIMAAMU U JIMAMU C OTPAaHUYCHHBIMH BO3MOXKHOCTSAMU 3J0POBbSA OCYIICCTBIISICTCA C UCIIOJIBb30BAHUCM
CHEUHATbHBIX TEXHWYECKHX CPEINCTB W HH(MOPMAIMOHHBIX TEXHOJOTHWH, MpeIoCTaBIsieMbIX PecypCHBIM y4eOHO-METOANIECKHM
LEHTPOM N0 OOYYEHHIO HMHBAIMIOB M JIMII C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3710poBbsi Yenl'Y mo 3ampocy oOywaroimerocs
(MOOHIIbHBIE CIICIMANBHBIE TEXHHYECKHE CPEACTBA JUIA JIMI C HApYWICHHSMH 3pPEHUS M C HapyIICHHEM CIIyXa, aCCHUCTHUBHEIC
UH(OPMAILIOHHBIE TEXHOJIOTHH).

IMpu HeoOxomuMocTH Ui OOYdAIOIIMXCS C HapyIICHMAMH 3peHUS Ha pabouynmx MecTax AJIsl NPOBEJICHUS NPAKTUUECKUX WM
NabOpaTOPHBIX 3aHATUH YCTaHABIMBACTCS CIEIHAIbHOE NPOrpaMMHOE obecriedeHre (porpaMma pedeBOidl HaBHTallMH, pedeBbIe
CHHTE3aTOPbI, SKPAHHBIE JIYIIBI).

B yueGnble ayauropuu obecrieunBaercsi OecrpensTCTBEHHBIN AOCTYN A O0YYaroUIMXCsl ¢ MHBAJHIHOCTHIO U C OTPaHUYEHHBIMU
BO3MOXHOCTAMH 3J0POBbBA. B Ka)KJIOﬁ ayauToOpuu, rac OGy‘{ﬁIOTCH HWHBAJIUABI U JIMAa C OrPaHUYCHHBIMU BO3MOKHOCTAMU 310POBbS,
MIPeyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOJTMYECTBO MECT ISl O0YUYAIOIIMXCS C YY€TOM HapYIIEHUH UX 37J0POBBSI.

JIJ'IH OCBOCHU JUCHHUIIIMHBI HHBAJIMaM U JIUIIaM € OTPaHUYCHHBIMH BO3MOXXHOCTAMU 340POBbS IPEAOCTABIIACTCA JOCTYII K IEYaTHBIM
HCTOYHUKAM, UMEIOIUMCcs B Hay4yHoi Oubimorexe YenlV, ¢ MOMOIIBIO CHENUMAIBHBIX TEXHUYECKUX CPEACTB; JOCTYII C IIOMOIIBIO
CIICHUAJIBHBIX TEXHUYCCKUX W MNPOrPaMMHBIX CPEACTB K JJICKTPOHHBIM HCTOYHHUKAM, MPEACTAaBJICHHBIM B (I)OpMe 3JICKTPOHHOI'O
JIOKyMeHTa B (oHe HayaHOU Oubmmotexkn Yenl'yY wim 3eKTpOHHO-OMOIMOTEUHBIX CHCTEMAX.

y‘{e6HO'MCTOHI/IquKI/IC MaTepualbl OJIs 06yqa101u1/1xcs[ U3 YucCJia UHBAJIMAOB U JIMI] C OI'PaHUYCHHBIMU BO3MOXXHOCTAMH 3J0POBbs
MIPEJOCTABIAIOTCA B OPMaX, alalTUPOBAHHBIX K OTPAaHMYECHHUSAM HX 370POBbS U OCOOCHHOCTSM BOCHPUATHS HH(pOpMAIHU.

JIJ'IH HWHBAJIMAOB U JIMIL] C OTPAHUYCHHBIMH BO3MOXXHOCTAMH 3J0POBbS OCBOCHUC NUCHUIIIMHBI MOXCET 6LITI> YaCTUYHO HJIM ITOJHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAHNEM TUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHIL.

ITpu mpoBeneHNH NTPOMEKYTOUHON aTTECTAIMHI 110 AUCIUIUIMHE 00YyUYaIOMMUMCS C HHBAJIUIHOCTBIO U C OTPAHUYCHHBIMU
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BO3MOXHOCTSIMH 3JI0POBbS O0ECHEUMBAETCs M0 MX 3asBICHHUIO NPEJOCTAaBICHHE B JIOCTYNMHOW (opMe B 3aBHCHMOCTH OT HX
WHIUBHUAYaJIbHBIX OCOOCHHOCTEH WMHCTPYKIMH O TIOPS/AKE INPOBENCHUS MPOMEXKYTOYHOW ATTECTAIMH, OLECHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a/aHMs (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIbIOTEpE, MUCbMEHHO wipudToM bpaiins, c
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeaeHUN NpoUEaYPbl OLICHUBAHUS PE3YJIbTATOB O0YUYEHHs] MHBAJIMIOB U JIML C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbS
IIpeyCMaTpHUBaETCs UCIIOJIb30BaHUE ITpeocTaBieHHbIX Uenl Y i coOCTBEHHBIX TEXHUUYECKHX CPEJCTB, HEOOXOAMMBIX UM B CBSI3U C
WX UHIUBHUAYAJIBHBIMH OCOOEHHOCTSMH. [Ipn HEOOXOOMMOCTH WHBAIMAAM M JHMLAM C OTPAHUYCHHBIMH BO3MO>KHOCTSMH 3IOPOBBS
MIPEJOCTABISETCS TOTIOJIHUTEIBHOE BpeMsl JIIs OJrOTOBKM OTBETA Ha 3a/IaHMsl, IPOLEAypa OLEHUBAHUS PE3YJIbTaTOB O0YyUeHHs MO
JIUCHIUIUIMHE MOJKET ITPOBOJUTHCS B HECKOJIBKO ATAIIOB.
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06.03.01 HanpaByienne noaroroBku buoJsiorusi, HanpaBJjJeHHOCTH (MPOPUIIb)
Bbuouiorus, PII/] «BBenenue B 6morexHosioruio», 2026 ron Ha6opa, ounasi popma
00y4eHus

[IpopekTop no yuebHo# pabore yrBepxkaeno 03.03.2026  A.A. CanamatoB

Y4eHbIM COBETOM OMOJIOTHYECKOTO (baKy.TII)TGTa

[Iporoxon 3acemanust Ne 8 ot 27.02.2026

IIpencenarens YueHoro cosera

OMOJIOTHYECKOTO (paKyabTeTa COTJIACOBAHO J.C. CramkeBu4

3acenanuem Kaeapbl MUKPOOHOJIOTHHA, MMMYHOJOTHHU U 001Iel 0HOJI0THI

[Tporoxon 3acemannst Ne 9 ot 27.02.2026

3aBenyromuii kaheapoun COIIACOBAHO A. JI. bypmuctpoBa

ABTOp (COCTABUTEIID) 10.}O. ®ununmnosa

Crpykrypa pado4eii mporpaMmMbl COOTBETCTBYeT npuka3sy pekropa ®I'bOY BO
«Heal'V» ot «13» anpessi 2021 r. Ne 247-1



