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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-6 I'oToBHOCTS K 3aniuTe 00BEKTOB WHTEIUICKTYaIbHON COOCTBEHHOCTH M KOMMEPITMAIN3alluK 1PaB Ha
00BEKTHI MHTEIUIEKTYaTbHOM COOCTBEHHOCTH

ITIK-2 CrtocoGHOCTh MPOBOANTH aHAIN3 HAYYHOH M TEXHUYECKOW MH(OpMaIuu B 00JIacT OMOTEXHOJIOTUH
U CMEXHBIX AMCUMIUIMH C LENbI0 HAyYHOM, MAaTeHTHOM W MapKETUHTOBOM MONIEPKKU IPOBOIUMBIX
(byHIaMEHTaIbHBIX UCCIEOBAHUM U TEXHOJIOTUYECKUX pa3paboTOK

IIK-4 TOTOBHOCTBIO K HIPOEKTUPOBAHUIO OINBITHBIX, ONBITHO-NIPOMBIIIJIEHHBIX M IPOMBIIIIEHHBIX
YCTaHOBOK OMOTEXHOJIOTUYECKOTO MTPOU3BO/ICTBA

1.2 Bunp! u 3a1aun mpo¢eCcCUOHATBLHOMN NeITETBHOCTH 110 UCITUTUIHHE:

- HAYYHO-UCCJICAOBATCIILCKAA

monoop, 00paboTKka U aHAIM3 HAYYHO-TEXHUYECKOW W IMaTEHTHON WH(OpMAIMU MO0 TeMaTHKe
UCCIICIOBAaHUS C MWCIOJNB30BAHUEM CIICIHAIM3UPOBAaHHBIX 0a3 JaHHBIX C HCIOJIB30BAHUEM
MH()OPMAMOHHBIX TEXHOIOTHIA

aHaNu3 ToKa3aTeNeil TEeXHOJIOTMUECKOTo Mpoliecca Ha COOTBETCTBUE HAYYHBIM pa3paboTKaM
pa3paboTka mporpaMM Hay4IHBIX HCCIICIOBAHHH, OIICHKA M aHAJIM3 ITOJIYYECHHBIX PE3yIbTaTOB
MIOUCK M pa3pab0TKa HOBBIX A(PPEKTUBHBIX MyTeH MOMyYeHHS OMOTEXHOJOTHUECKUX MPOIYKTOB,
CO3JJaHHE COBPEMEHHBIX OMOTEXHOJIOTHI, B TOM YHCJIE HaHOOMOTEXHOJOTHMH, TEXHOJOTHM
PEKOMOMHAHTHBIX JI€30KCUPHUOOHYKICHHOBBIX KHCIIOT, KIIETOYHBIX TEXHOJIOTUH

BBIZICICHUE, WIACHTU(UKAIIMS ¥ aHajlu3 TMPOAYKTOB OWocuHTE3a U OuoTpaHchopmalmmy,
MOJTYYCHHE HOBBIX IITAMMOB-TIPOIYLIEHTOB OMOJIOTHUECKUX MTPETapaToB

CO3/1aHHe KOMIO3UIIMOHHBIX ()OPM U ONTUMANBHBIX CIIOCOOOB MPUMEHEHUsI OUOIpenapaToB
MIPOBEICHUE BAIMJIALIUUA TEXHOJIOTUYECKUX MPOIECCOB U AHATUTUYECKUX METOUK

M3ydeHUEe OMOXMMHUYECKMX W OHOJOTHYECKHUX 3aKOHOMEPHOCTEH TIpoIleccoB OWOCHHTE3a,
MHUKPO- H MAaKPOCTEXUOMETPHUHU, MUKPO- H MAKPOKUHETHKH POCTa TOMYIISIIUNA MHKPOOPTaHH3MOB
U KJICTOYHBIX KYJIBTYp, B3aUMOACHUCTBUS MHKPOOPTaHU3MOB, BHPYCOB C  KIETKaMH,
MeTa0OIMUECKUX TyTeH W OCOOEHHOCTEH yTWIM3aluu CcyOcTpara W CHHTE3a TPOAYKTOB
MeTabonu3zma

CO3JJaHHE TEOPETUYCCKUX MOJIEJICH, TMO3BOJIIONINX IPOTHO3HPOBATh XapakTep H3MEHEHUS
CBOWCTB CBIpBSl B TIpoliecce ero OMOTpaHCHOpPMALUMU W TONydYaTh MPOAYKIHUIO C 3aJaHHBIMU
KaueCTBECHHBIMH XapaKTePUCTUKAMHU

AKCIEPUMEHTATLHOE HCCIEIOBAHUE OMOJIOTHMUECKON M (PU3NKO-XMMHYECKOH KMHETHKH Ha BCEX
CTaIUSAX TEXHOJOTUYECKOTO MPOIlecca U UX MaTeMaTHYeCKOe OITUCaHUE

IIOATOTOBKA HaquO-TCXHquCKOfI OTYETHOU AOKYMCHTAIlUH, AHAJIUTUYCCKHUX O630pOB n
CIIPAaBOK, JOKYMEHTAlUUH [JJI Yy4acTUsd B KOHKypCcax Hay4YHBIX IIPOEKTOB, IIPOEKTOB
(dapmakoneiHbIX cTareil (rocyIapCTBEHHBIX CTAHIApPTOB), MyONMKALUs HAayYHBIX pPE3yJIbTaToB,
3aIUTa HHTEJUICKTYIbHON COOCTBEHHOCTH

- MPOEKTHAs

OLIEHKa BBIOpAaHHOTO Ccrocoba MPOM3BOACTBA U abTEPHATUBHBIX BaPHMAHTOB TEXHOJOTHYECKOMN
CXEMBI U €€ Y3JI0B, BHIOOP ONTUMAIBHOIO BapuaHTa

IMPOCKTUPOBAHHUE  OIIBITHBIX, OINBITHO-IIPOMBINIJICHHBIX W IIPOMBIINUJICHHBIX  YCTAaHOBOK
OHMOTEXHOJIOIHYSCKOTO IMPOU3BOJACTBA

PEKOHCTPYKLIMSA U  MOJAEpPHHU3alusl JCHCTBYIOIIMX OMOTEXHOJIOTMYECKUX MPOLECCOB U
MIPOU3BOCTB

MOJIETUPOBAHKE M ONTUMHU3ALUS [IPOLIECCOB U allapaToB MUKPOOHOIOTHYE€CKOTO CHHTE3a
pa3paboTKa OCHOBHBIX JTAllOB TEXHOJIOTUYECKOM CXEMBI, HCCIEIOBAHHUE TEXHOJIOTUYECKOTO
npoliecca Ha ONBITHON M OMBITHO-TIPOMBIIIUIEHHON YCTaHOBKAX

MaTeMaTu4eckoe MOJAEIMPOBAaHWE M  ONTHUMH3AlMs OCHOBHOHM ammapaTypbl ¥ Y3JIOB
TEXHOJIOTHYECKON CXEMBI

TEXHOJIOTHUECKUH pacueT o0OpyIdoBaHUs, BbIOOp CTaHAAPTHOIO M MPOEKTHPOBAHUE
HECTaHJIaPTHOTO OMOTEXHOIOTHYECKOT0 000PYI0BaHUS



- pa3paboTka OHMOJOTMYECKHX METOJOB I YTHIM3AIMH OTXOJOB MPOU3BOACTB M BPEIHBIX

BCIICCTB,

CO3aaHuUC

3aMKHYTBIX

TEXHOJIOTUH,

pa3paboTka METOAMK U  TIPOBEICHHE

OMOMOHHMTOPHUHTA, pEIIEHUE PYTUuX MpoOIeM, CBSI3aHHBIX C OXPAHOM OKPY’KAIOLIEeH Cpeabl

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMuXCsl TOJMKHBI ObITH CHOPMUPOBAHBI CIIETYIOIIHNE

KOMIIETEHIUH:
O0001IEeHHBIC TPYIOBBIE Kon u HanmeHoBaHme
(hyHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GyHKUMY / TPYyAOBBIC HITH HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

OIIK-6 T'oToBHOCTE K
3alIUTe 00BEKTOB
HWHTEJJIEKTYaJlbHON
COOCTBEHHOCTH U
KOMMEPIIHATA3AINH TTPaB
Ha 00BEKTHI
HWHTEJJIEKTYalbHON
COOCTBEHHOCTH

3HaeT ¥ MOHUMAET:

STanbl OpraHu3aIu 3aIUTHI 00BEKTOB
HWHTEIUIEKTYaIbHON COOCTBEHHOCTH i
KOMMEPIHATU3AIMY TIPaB Ha 00BEKTHI HHTEIUICKTYaTbHOM
COOCTBEHHOCTH

YMmeeT (crocoOeH MPOoAeMOHCTPUPOBATH):

TOTOBUTh  JIOKYMCHTAIIMIO K  3alUTe  OOBEKTOB
WHTEJUIEKTYJIbHON COOCTBEHHOCTH u
KOMMepIHaITU3aliy paB Ha 00bEKThI HHTEIUICKTYaIbHON
COOCTBEHHOCTH.

Bmaneer:

HaBBIKAMHM  3allUTHI  OOBEKTOB  HMHTEIUICKTYaTbHOU
COOCTBEHHOCTH M KOMMEpLHATH3AINHA TIPaB Ha OOBEKTHI
WHTEIICKTYaIbHON COOCTBEHHOCTH.

[IK-2 CnocobHocTthb
MPOBOANTE aHAIH3 HAYIHOU
U TEXHUYECKOHN
nHpOpMAaINH B 00JIacTH
OMOTEXHOJIOTHH U CMEXKHBIX
JUCLUIUINH C [ETbI0
Hay4HOMH, TaTeHTHOM U
MapKETHHIOBON TOIICPIKKH
MPOBOAUMBIX
(dyHIaMEHTaIBHBIX
WCCIIEJOBAaHUN U
TEXHOJOTHYECKUX
pa3paboToK

3HACT ¥ MOHUMAET:

NPUHIUIB  HAay4yHOW, TATEHTHOH MW MapKETUHTOBOMU
MOJICPIKKU MIPOBOIUMBIX (yHIaMEeHTaITbHBIX
WICCIIEIOBAaHNH M TEXHOJIOTHYECKUX Pa3paboToK.

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):

MMPpOBOAUTH aHAJIN3 Haquoﬁ M TEXHUYCCKOH I/IH(I)OpMaI_II/II/I
B 001aCTH OMOTEXHOJIOTUN U CMEKHBIX JHUCITUIIIINH.

Bmaneer:

HaBBIKAMHM  aHallM3a  HAyYHOH W TEXHUYCCKOM
nH(popMaIMK B 001MacTH OWOTEXHOJOTMA M CMEXKHBIX
JUCIWIUIAH, a TakkKe IIONIyYeHUs TMAaTeHTHOH U
MapKETUHTOBOM TTOJIICPAKKH ITPOBOIUMBIX
(yHIAMEHTAIILHBIX UCCIICOBAHUN M TEXHOJIOTHYECKHUX
pa3paboToK.

ITK-4 TOoTOBHOCTBIO K
MIPOEKTUPOBAHUIO
ONBITHBIX,
OMBITHO-TIPOMBIIIIJICHHBIX U
MPOMBIIUICHHBIX YCTaHOBOK
OHMOTEXHOJIOTMYECKOTO
MIPOU3BOICTBA

3HaeT ¥ MOHUMAET:

TIPUHITUATIBI MPOCKTUPOBAHUS OIIBITHBIX,
OTIBITHO-TIPOMBIIIICHHBIX W TPOMBIIIICHHBIX YCTaHOBOK
OMOTEXHOJOTHYECKOTO MPOU3BOJICTBA.

YMmeeT (criocoOeH MPOAeMOHCTPUPOBATH):

MPOCKTUPOBATh OTBITHBIC, OMBITHO-POMBIIIICHHBIC |
NPOMBIIIJICHHBIE ~ YCTAHOBKH  OHOTEXHOJOTHYECKOTO
MPOU3BO/ICTBA.

Bmaneer:

pa3IMYHBIMM METOIUKAMH TPOCKTUPOBAHUS OIBITHBIX,
OTBITHO-MIPOMBIIIJICHHBIX U MPOMBIIUICHHBIX YCTAaHOBOK
OMOTEXHOJOTHYECKOTO MTPOU3BOJICTBA.

1.4 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:




OIIK-6 ToroBHOCTP K 3ammMTe OOBEKTOB HWHTEUICKTYaJbHONH COOCTBEHHOCTH U
KOMMEPIHAIH3AIMY TTpaB Ha 00BEKTHI HHTEIIEKTYaIbHOM COOCTBEHHOCTH

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEICTISIONINX us
MEXIUCIUTUTMHAPHBIE | QyHo-3
CBA3U aoyHas
(cemect
p)
415
1 [TIpennumnnomHuas
MPaKTHKA
2 |Tlpuknannas +
OMOTEXHOJIOTHUS U
MHUKPOOHOIIOTHS

[TK-2 CiocoGHOCT TPOBOUTH aHATN3 HAYYHOW M TEXHUYECKOW HH(POpMAIUK B 00J1aCTH
OMOTEXHOJIOTUM W CMEKHBIX JTUCHHIUIMH C [ENbI0 HAy4YHOW, TATEHTHOH W
MapKETUHTOBOM  TMOJJICP)KKH TPOBOAMMBIX  (YHJAaMEHTAIBHBIX HCCICAOBAHUA U
TEXHOJIOTHYECKUX pa3paboTOK

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OINPEACTIAIOUX OuHO-3a04yHas
MEXTUCITUTUTMHAPHBIS (cemectp)
CBs3HU 2 3 4 5
1 [broTexHONMOTHSA +
OMOJIOTHYECKH
aKTHUBHBIX BEIIECTB
2 |buorexnoorus +
MIPUPOIOITIOIH30BAHIS
3 |MonekynspHas +
OHOJIOrUsI U
reHEeTHYECKas
WH)KCHEPHS
4 {HUP +
5 |HoBble HampaBieHUs +

OMOTEXHOJIOTUU:IIPOTE
OMUKA, METTUIO0IOTUS

6|OcHOBBI +
MIPOU3BOJICTBA
OMOJIOTHYECKHX
CPEIICTB 3aIUTHI
pacTteHuit

7 |TlpenaunnomMHas +
MIPaKTHKA

8 | CenbCckoXo3icTBEHHA +
s1 OMOTEXHOIOT U

9 | Dkonoruueckas +
OMOTEXHOJIOTHS

[IK-4 TOTOBHOCTBIO K MPOEKTUPOBAHUIO OIBITHBIX, OINBITHO-IIPOMBIIUICHHBIX U
MIPOMBIIIEHHBIX YCTAHOBOK OMOTEXHOJIOTUYECKOTO TPOU3BO/ICTBA



Ne HaumenoBanue dopma
n/m JUCUUILINH, o0yueH
OTIPEICTISIOINX us
MEXIUCIUTUTMHAPHBIE | QyHO-3
CBA3U aouHas
(cemect
p)
314
1 |buorexnonorus
Omonornyecku
AKTUBHBIX BEIIECTB
2 |TIpukiagaas +
OMOTEXHOJIOTHUS U
MHKPOOHOIOTHS

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

JuctumnuHa «[IpoMbIieHHass MUKPOOUONIOTUSI U OMOTEXHOJIOTHS» OTHOCHUTCS K BapHMaTUBHON dYacTH
yaebHoro turana OIl o nanpasnenuto noaroroBku 19.04.01 - buorexHomorusi.

Jucuunnuna «[IpoMblnieHHass MUKpOOHOIOTHS U OMOTEXHOJIOTHS» U3y4YaeTcs B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIUILUIMHEL: 2 3.€.
OuHo-3a04Has: 2 3.€.

Bun yueOHo# paboThI

OuHoO-3a04Has
(Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 72
KonrakTHast pabora 10
Jlexmm (Jlextmm) 4
[Tpakruueckue (Ilpakt. pad.) 6
CamocrositensHas padota (CP) 62

3auer

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
0-3{0-3|0-3
3 cemecTp
1 [TpompbIiieHHas CobecenoBanue;
OMOTEXHOOTHUS KaK TectupoBanue;
HayyHas KontponbpHas
qucrummHa. Hemn pabora
U 33712491
MIPOMBIIIUICHHON 1 > | 14
OHMOTEXHOJIOTHH,
00BEKTHI U METOJIBI.
buonornueckue
O0OBEKTHI B
IIPOMBILUICHHOU
OMOTEXHOJIOTHH.




2 KynsruBupoBanue CobecenoBanue;
OMOJIOTMYECKHIX TecTupoBanue;
0OBEKTOB. 112 |16 KonTponphas
buorexnonornyeck pabora
1e TPOIECChI U
anmaparsl.

3 Brigenenue u CobecenoBaHue;
OYHCTKA KOHEYHBIX TectupoBanue;
MIPOYKTOB 1 2 | 16 KonTponsHas
OMOTEXHOJIOTUYECKO pabora
IO MPOU3BOJICTBA.

4 [IpombIieHHBIE CobecenoBanue;
IITaMMBbI TecTtupoBanue;
MUKPOOpPraHu3moB. | 1 - |16 KonTponsHas
BuocuaTes 11€71€BBIX pabora
MIPOIYKTOB.

Tema 1. IlpoMblnLIeHHAs: OMOTEXHOIOTHS KAK HayYHas qucuumniauna. eau u 3agaun
NPOMBIIILIEHHOH OMOTEXHOJIOTHH, 00bEKTHI U MeTo/Ibl. bHoIornyeckue 00beKThI B MPOMBIILIEHHOH
onorexnosorum. (ITK-4)
Jlexknus.
[TpompiiienHas buorexHonorus. buonornueckre 00bEKTH B IPOMBIIIJICHHON OMOTEXHOIOTHH.

OcHOBHbIE ~ TPUHLHUIIBI  MPOMBIIUIEHHOTO  OCYIIECTBICHHS  OHMOTEXHOJOTMYECKHX  IPOLIECCOB.
[IpoMbIlIIeHHBI  OMO-TEXHOJOTUYECKUN TpPOIEcC, B KOTOPOM JUIsi TPOU3BOJACTBA KOMMEPUECKHX
MPOAYKTOB HCIOJIb3YIOT MHKPOOPraHU3-Mbl, OOBIYHO COCTOMT M3 TpeX KIo4eBbIx dTanoB. Craguu
OMOTEXHOJIOTUYECKOTO MPOU3BOJACTBA. TEXHONOTHs MPU-TOTOBICHUSI MUTATEIbHBIX Cpell JUIsl OMOCHHTE3a.
[Tognep:xanue yucToit KyabTypbl. DepMeHTaIUA.
IIpakTnyeckoe 3ansATHE.

IIpakTrueckoe 3anarue. [InaHupoBaHue dKCIIEPUMEHTA U IOCTPOCHUE MOJAECIIN Ha IMPUMEPE BBIPALLIUBAHUS
MUKPOOPTaHU3MOB.

IInan npoBeneHUs 3aHATHS.
1 CO6op u aHaNMM3 JAaHHBIX MO KYJIFTUBUPOBAHHUIO.
2 Bri6op pakTopoB (KpUTEpUEB ONTUMH3ALINN).
3 TlocTaHOBKa AKCIIEPUMEHTA MO MATPHUIIE TUTAHUPOBAHUS.
4 TlomydyeHnue 0000mIatONIEeH 3aBUCIMOCTH.
5 IIpoBepka aieKBaTHOCTH MOJAETH U 3HAYMMOCTU K03 PHUIIMEHTOB.
6 DxcriepuMeHTalIbHAs IPOBEPKA pacUETHHIX IapaMETPOB.
7 OnTuMH3anusa MOIEIIH.

[IpakTrueckoe 3ansTue. Paspl pocTa MUKPOOHUOIOTHUECKUX KYJIBTYP U pacyeT KHHETHYECKHUX apaMeTpOB.
[1nan npoBeneHus 3aHATUSI.
1 TIpuroTOBUTH MUTATENBHYIO CPEIY JIJISl BEIPAIIUBAHKS OAKTEPHIA.
2 Unokynsar pa3zmute B 10 ¢epmentanmonnsix ko6 mo 100 mum (10 xonb miast mepHoanvecKoi
KYJBTYpBbI), UCIIOJIb3Ysl CTEPUIIbHYIO MEPHYIO TIOCYLY.
3 KosObl ycTaHOBUTH Ha KayaJiKy.
4 Tlepuoauuecky MPOU3BOAUTH OTOOP MPOO I U3MEPEHHUS ONTUYECKOM TIIOTHOCTH KynbTypbl Ha GOK
U MHUKPOCKOITUPOBAHMS KJIETOK. B KonmObI, IpeaHa3HaueHHBIC TSI MOANMUTKH, depe3 12, 24 u 36 u
nocJie Havyaia KyJbTUBHPOBAHUS BHECTH JOTOJHUTENbHBIN cyOcTpar (pacTBop (hpyKTO3bI U3 pacueTa
10 r/m).
5 Ilo pe3ynbraTamM SKCIEPUMEHTAa MOCTPOUTH KPUBBIE pOCTa KyAbTyp (MO HAaKOIUIEHHS OHOMacchl B
KyJIBType) OaKTepHid.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1 Metonb! onpenieneHust yaelbHON CKOPOCTh POCTa MUKPOOPTraHU3MOB.
2 Ilepuonnueckoe U HEMPEPHIBHOE KYIBTUBUPOBAHHUE.
3 Mogenu pocTa KylbTypBl.

Tema 2. KyJabTuBHpoBaHue 0H0JI0TH4eCKUX 00beKTOB. BOTEeXHOI0rHYecKue npouecchl U anmnaparbl.
(IIK-2)
Jlekumus.
CriocoObl 1 0COOEHHOCTH TEXHOJIOTUH MTPOMBIIUIEHHOTO KYJIBTUBUPOBAHUS MUKPOOPTaHU3MOB

OCOOEHHOCTH KYJIBTUBUPOBAHUS MHUKPOOpraHuzMoB. OTOOp IITaMMOB MHKPOOPTaHM3MOB M paboTa ¢
HuMH. [IpurorosiaeHue moceBHOW MUKPOOHON KyabTyphl. [IpUroToBneHue u CTepuiin3anus MUTATEIbHBIX
cpea. BwIOOp CBHIpHEBBIX HCTOYHHMKOB Ul KOHCTPYHMPOBAHHs NHUTaTeNbHBIX cperd. Juddepenuunanms
MIUTATEJIbHBIX CPE M0 1IEJIEBOMY HAa3HAYEHHUIO.

[TonroToBka OmopeakTopa K IOCEBY. BrIpamnBaHue MHUKPOOPTaHHM3MOB B pPEAKTOpPE M KOHTPOJIh 32
MpOLECCOM  KyAbTUBHpOBaHMs. llepuonmudeckne ¥ XEMOCTaTHBIE  CHUCTEMBI  KyJIBTHBUPOBAHUS
MUKpPOOPTaHM3MOB. ~ XEMOCTaTHas  KyJIbTypa, WJIM  METOJ  HEMPEpPHhIBHOTO  KyJIHTUBUPOBAHUS
MUKpPOOPTraHn3MoB. OCOOEHHOCTH OMOTEXHOIOTUN KyJITUBUPOBAHUS BHPYCOB.
IIpakTH4Yeckoe 3aHATHE.

[IpakTrueckoe 3ausTHe. TUMBI (PePMEHTALMOHHBIX MTPOLIECCOB.
[Tnan npoBeneHUS 3aHATHS.

1 TexHHKa U METOIBI KyJIbTUBUPOBAHUS MUKPOOPTHAN3MOB.

2 IIpoBeneHue SKCKYPCHH U 3HAKOMCTBO C TUIIaMU (hepMEHTAIIMOHHBIX MPOIIECCOB:

3 mepuoINYECKUM a’pOOHBIM KUIKO(Pa3HBIM;

4 mpoTOYHBIM B T1abopaTOopHOM (hepMEeHTEpe Ha reTepoTpodHOM cybeTpare;

5 mpOTOYHOM B 1abopaTopHOM (hepMEeHTEpE Ha ra30BOM CyOCTpare;

6 TIOCEIIEeHHE OMBITHOTO MPOU3BOICTBA OHMOMOIUMEPOB.

IIpaktnueckoe 3ansatue. llepuoguueckoe KyabTMBUPOBAHME MHUKPOOPIaHU3MOB U KYJIBTUBUPOBAaHUE C
MOJITUTKON CyOCTpaToMm.

IIman IMMPOBCACHHUA 3aHATHUA.

OOyueHune TeXHUKE KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB B PEKUME IEPUOTUIECKOT0 MpoIiecca.

Xon paboThI:

1. [TpUroToBUTH MUTATENBHYIO CPEY JUIS BHIPAIIMBAHUS OAKTEpUIi: B MUKPOOUOJIOTHYECKOM OOKCe K
0,5 n1 ocHoBHO# cpenbl (hocdarnpiii Oydep) B CTEPUIBHBIX YCIOBUSAX HaJ CIIUPTOBKOW TOOABUTH 2,5 MII
CTaHJapTHOTO pacTBoOpa Xkene3a, 1,5 MJI pacTBOpa MHKPOIJIEMEHTOB, 2 MJI pacTBopa cyiabdara MarHus u
TpebyeMblii 00beM pacTBopa xjopuaa aMmmoHus (B 1 mur kotoporo cogepkutcs 100 Mr comnm); yriepoaHbIi
cyoctpar (u3 pacuera 10 /1 GpyKTO3HI).

2. NHokynaT pa3nmuth B Tpu ¢epMeHTarmoHHbIe Koia0bl mo 100 mu (TsATh OHMONOTHYECKUX
MMOBTOPHOCTEHN TSl IEPUOANYECKON KYJIBTYPhl U 5 — JUIsl KyJABTYPBI C MOAMMUTKON CyOCTpaTOM), UCIIONB3YS
CTEpUIbHYIO MEPHYIO MOCYY.

3. Kon0bI M10THO 3aKpHITh PE3MHOBBIMH MTPOOKAMU;

4. Kon6wr moanucars (Harpumep, la, 16, 1B u T.11.);

S. N3meputs UCXOMHYIO ONTUYECKYIO ITIOTHOCTD KYJIBTYPBI;

6. KonOw1 ycTaHOBUTH Ha Ka4yaJKy,

7. B 5 xon® 11 KynbTUBHPOBAaHUS C MOAMMTKON cyOcTparoMm uepe3 12, 24 u 36 4 mocie Havana
pocTa KynbTypbl BHECTH 100aBKY YIIIEpOAHOro cyocTpara (u3 pacuera 1-2 r/m i);

8. [leproanuecku Mpou3BOAUTH OTOOP MPOO IS U3MEPEHHS ONTHUECKON MIIOTHOCTH KYJIBTYPHI Ha
®3K 1 MUKPOCKONIMPOBAHUS KJIETOK.

9. JlanHble 3aHeCTH B TaOIHILY.

10. ITo pe3ynpraTram 3KCIEpUMEHTA IOCTPOUTH KPUBYIO HAKOIUIEHUS] OMOMACChI KYJIBTYP.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1 TIpoTouHBIE KyJIBTYphI: XEMOCTAT, TYPOUIOCTAT.



2 IlpoBenenue mporecca (hpepMeHTaIMK C TUMUTUPOBAHUEM CyOcTpara.

Tema 3. BoiesieHHe H 04HCTKA KOHEYHBIX MPOAYKTOB OHOTEXHOJI0rH4ecKkoro npoussoacraa. (IIK-2)

Jlexknus.

MeTonb! BBIIEICHUS U OYUCTKH IIEJIEBOTO OMOTEXHOJIOTHYECKOTO MPOAYKTa

3aBepiiatomiasi crajgus OMOTEXHOJIOTMYECKOTO IMpoliecca — BbIAEICHHUE LIENIEBOT0 MPOAYKTa. TeXHOIOorus

BbiieNieHUs U ouncTku. Cemapanus, (uoranus, GuibTpanus Ha NOPUCTON (UIBTPYIOLIEH MEePEeropojke,

ueHtpudyrupona-uue. Paspymienune kietok (me3uHTerpanus). BeineneHue 1eneBOro MNpoayKTa U3

KYJIBTYpajbHOM KHIKOCTH. XpoMa-Torpadus, aekTpodopes, nzoraxodopes, MeKTpohOKyCHpOBKa,
IIpakTnyeckoe 3aHsATHE.

[TpakTudeckoe 3aHaTHE. METOBI aHAJIN3A COAEPIKaHUS OCHOBHBIX BellecTB (001uil a30T, 6eoK).

[1nan npoBeneHUs 3aHATUS.

OcBoeHue MeTo/1a oTpeiesieHus 001ero a30Ta B 6akTepuaIbHO Onomacce

Ha ananutndeckux Becax oTBemmuBaioT 40 MI TOHKOPa3MOJIOTON OMOMACChI M TIEPEHOCAT B TEPMOCTOUKYIO

MPOOUPKY AMAMETPOM OKOJIO 2 cM, BBICOTOM 20 cM 1 eMKOCThIO 40 MJT (C TOUHON METKOM ).

B npoOupku npuinBaiot 1no 3 Ml KOHIIEHTPUPOBAHHOM cepHoil kuciaoTsl u o 0,5 mi 30 %-Hoil nepekucu

BOJIOpOJIa M MOMEHIAIOT B 0aHIO C MECKOM, YCTAaHOBJICHHYIO Ha AJIEKTPOIUIUTKE. MuHepanu3zanuio mpoo

NpoBOAAT Npu Temneparype okoino 400 °C. Jlyist yCkopeHus: MUHEpaau3alii OPraHuYeCKUX BEIIECTB Yepes

1 4 mocie Hadajga KUTMEHUS B MPOOMPKH OCTOPOXKHO M00aBISIOT emie mo 0,5 M1 MepeKkucH BOIOPOJA.

HarpeBanue nponomxaroT 10 MOJIHOTO 00E€CIIBEUNBAHUS COAEPHKUMOTO IPOOUPOK.

[Tocne oxoHuYaHMsI 030JICHUS TPOOUPKU BBIACPKHUBAIOT emie 15-20 MHUH UIsi OKOHYAHUS Pa3IOKCHHS

MEePEKUCH BOAOPOAA. 3aTeM B OXJIaXJACHHbIE MPOOHUPKU OYEHb OCTOPOXKHO MPHIIMBAIOT BOLy — 10 MiL.

Coneprxanue npoOupok Heirpanusyor 10 % pactBopom NaOH. Konery HeliTpanuzauuu onpeensior mo

MTOCHHEHHUIO JIJAKMYCOBOU OyMaKku, HEOOJIBIITYIO TTOJIOCKY KOTOPOU MTOMENIAOT B IPOOUPKY.

Uro0bl n30€KaTh MOSIBICHUS OMAaJeCUEHIIMN pacTBopa, B KoiObl gAobasisor mo 1 mia 50 % pactBopa

CEerHETOBOM COJIM W MpWIHMBAIOT Mo 2 M peaktuBa Heccnepa. HeoOxomuMo cTporo coOmonarh Mopsiaok

no0aBIIEHUS

peaktuBoB. CofiepKUMOE B MPOOUPKAX TIIATEIHHO TEPEMEIITHBAOT.

B pesynprare peaknuum MeXIy aMMHAKOM W peakTHBOM Hecciiepa pacTBOp OKpalIMBaeTCsl NMPU MajoM
COZIEP’)KaHUM a30Ta B JKEJTBIA IBET, NMPH OOJiee BBHICOKOM — B OpPAH)KEBBIH. PacTBOPHI JOMKHBI OBITH
COBEPILIEHHO MIPO3PAYHBIMH. WHTeHCHBHOCTD OKpacKu pacTBOpOB OTIPEEIISIOT Ha
(hOTORIEKTPOKOIIOPUMETPE C CHHUM CBETO(PHUIBTPOM.

Brruucnenne pesynasraroB. Cojep)kaHMe a30Ta pPACCUYUTHIBAIOT 10 KaJUOPOBOYHOW KPHBOW, IS
MMOCTPOCHUST KOTOPOM HCIONB3yIOT 00pa3moBeiid pactBop NH4CI. Ilpu mpuroroBieHUM 3TOTO pacTBOpa
0,382 r XxumMuyeckun YHCTOTO (X.4.) mepekpuctammuzoBanHoro NH4Cl pactBopstor B 1 1
OMIMCTHIIZTMPOBAHHONW BOJBI M TOJY4YalOT MCXOMHBIA pacTBop ¢ coaepkanuem 0,1 mr azora B 1 miu. U3
ATOTO pacTBOpa MyTEM JECATUKPATHOTO Pa3BeICHUS TOTOBAT 00pa3oBbIi pacTBOp ¢ coaepkanuem 0,01 mr
azora B 1 mu. Illkamy oOGpa3noBBIX PacTBOPOB TOTOBST CO CIEAYIOIIMMHU KOHLIEHTpalMsIMH (MI a30Ta B
kosibe emkocThio 50 mi): 0,01; 0,02; 0,04; 0,06; 0,08; 0,10; 0,15; 0,20; 0,25.

[IpakTuueckoe 3ansTre. MeTobl aHaIKM3a 3aMaCHBIX KIETOYHBIX MAaKPOMOJIEKYJI.

[1nan npoBeneHUs 3aHATUS.

OcBoeHUEe METO/IOB ONPEICTICHUS MTOJIUCAXAPOB.

B3Becuth Ha anamuTHdeckux Becax 100 Mr M3MeENBUCHHOW BBICYIICHHOW OMOMAcChl M TOMECTUTH B
pOOHUPKY.

3anuts 6momaccy 20 mut 3 % COJITHON KUCJIOTOM M THAPOJIM30BAaTh HA KUIISIIEH BOJSIHON OaHEe B TeueHHUe 3
q.

[locne ruaponusa OCTYAUTh MPOOUPKH M J00aBUTH 3 MJ HACHIIIEHHOTO PAacTBOpa YKCYCHOTO KHCIJIOTO
CBUHIA ISl OCAXACHUSI OENKOB M 9 MJI HACBHIIIEHHOTO PacTBOpa CEPHOKHUCIIOTO HATpUs Ui OCAXICHUS
CBHUHIIA.

[lepenectu comepkuMoe MPOOMPKH B MepHYIO komOy Ha 100 My, CONOCHYTh MPOOUPKU HECKOIbKHMH
HNOPIMSIMUA AUCTUIIITMPOBAHHON BOJIBI, COOpaTh B MEPHYIO KOJIOY M IOBECTH 00BEM KOJIOBI BOAOH 10 METKH.
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11

B otnenbhyro npoOupKy OTQHUIBTPOBAaTH PACTBOP Yepe3 (PUIBTP «CHHSS JIGHTa» U 0TOOpaTh Ul aHaIu3a
1 M1 pacTBOpa B UUCTYIO MPOOUPKY.

K 1 mn oTgunsrpoBaHHOrO pacTBOpa OCTOPOXKHO IO CTEHKE NMPOOMPKU 100aBUTH 5 MJI aHTPOHOBOTO
peaktuBa (IpoOHpKH C TPOOOH MpeNBapUTEILHO TOCTABUTHh B CTaKaH C XOJOAHOW BOAOW WM Ha Jieq) U
MPOBECTH PEAKIUIO HA KUTISIICH BOISIHON OaHe B TeueHue 15 MuH.

[locne oxoH4aHMS peakUuu NPOOUPKU OCTYAUTH IOJ CTPyeH XOJIOMHOM BOABI U MPOBECTHU 3aMep
ONTUYECKOW IUIOTHOCTU Ha (OTOKOJIOPUMETPE B CAHTHUMETPOBON KIOBETE€ IMPH KPACHOM CBETO(PHIBTPE
MIPOTUB XOJOCTOM MPOOBI. XoJIocTast mpoda rOTOBUTCS TaK: K 1 MJI TUCTUIUTMPOBAHHOM BOJIBI 100ABIsETCS 5
MJI aHTPOHOBOTO PEaKTUBA U KUIISTUTCSI BMECTE ¢ TpoOaMu Ha BOJSHOM OaHe.

Pacuer comepkaHus OOIIMX YIJIEBOIOB MPOBOAUTCA MO KamuOpoBouyHOMY rpaduky. s moctpoeHus
KaJTMOpOBOYHON KPUBOM HCIIONB3YIOT INIOK03Y. Pe3ynbrarel 0hOpMUTh B BUAE TaOIUIIBL.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1 B xakux yclOBUSIX pOCTa MUKPOOPraHU3MbI CUHTE3UPYIOT 3allacHbIE BelecTBa?
2 Kakue 0CHOBHBIE 3aIllaCHBIE BEIIECTBA COJIEPHKAT MUKPOOPTaHU3MBI?
3 B yem 3akirodaercs NpUHLIKII aHTPOHOBOIO MeTozAa?
4 K kakoMmy KJ1acCy OpraHM4€CKUX COCIUHEHHUI OTHOCSTCS MOJUTHUIPOKCU- aJTKaHOATHI?

5 KakoBbI OCHOBHBIE ATaITbl I'a30-XpOMATOrpauIecKoro OnpeeeHus ColepKaHus OJIMMepa B
6axrepusx? [lepeunciure ux.

Tema 4. IlpoMbilieHHbIE IITAMMbI MUKPOOPranu3sMoB. buocunres neseBbix npoaykToB. (OITK-6)
Jlekumus.
[TpompIniuieHHBI OMOCHHTE3 OCJIKOBBIX BemiecTB. [IpOMBINITICHHBI OHOCHHTE3 OEIKOBBIX BEIIECTB.
Oco0eHHOCTH BO3HUKHOBEHHS OTPACIH, COBPEMEHHOE COCTOSHUE M MEPCNEeKTHUBbI pa3BUTHs. CyOCTpaThl
I-ro moxomeHus s MOdydYeHUs OETKOBO-BUTAMHUHHBIX KOHIEHTparoB. CyO-ctpatel II-ro moxoneHwus:
yrneBomopoasl.  CyoOctparbl III-ro mokosieHHs: OCOOEHHOCTH TOJNyYEHHUsS! OelKa OIHO-KJICTOYHBIX Ha
CHUPTaX U MPUPOTHOM Tase.

[Ipon3BoaCTBO pacTBOpUTENC M OpraHUYeCKUX KUCIOT. [Ipon3BoACTBO amMUHOKHUCIOT. [Ipon3BoacTBO
aHTUOMOTH-KOB U CTepou0B. buorpanchopmanus. [Tonyuenue hepmeHTOB.

NmvmoOunm3oBanubie pepMeHTh. MuKkpoOrogorndeckue (pakTopbl, BIUSIONIME HA MPOU3BOAUTEIBHOCTD U
HKOHO-MHYHOCTh TPOIECCOB. TEXHOJIOTHYECKHE (AKTOpPhI, BIUSIONIME HA TPOU3BOAMTEIBHOCTh |
YKOHOMHUYHOCTB MPO-IIECCOB.

IIpakTH4Yeckoe 3aHATHE.
HE TPEAYCMOTPEHO
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 TIpou3BOACTBO paCTBOPUTEEH U OPTAHUYECKUX KUCIIOT.
2 Ilpou3BoACTBO aMUHOKHCIIOT.
3 [Ipoun3BoACTBO aHTUOMOTHKOB M CTEPOHJIOB.
4 buotpancdopmarius.
5 Tlonmyuenue ¢hepMeHTOB.
6 MmMmoOun3oBaHHbIC (EPMEHTHI.

7 MuxkpoOuonoruueckue GakTopsbl, BIUSIONINE HA TPOU3BOIUTEIBHOCTh U SKOHOMUYHOCTD MTPOLIECCOB.
TexHonoruueckue GaxTopsl, BIUAIONIME HA IPOU3BOJUTEILHOCTh K SKOHOMUYHOCTH TPOIIECCOB.

8 Texnonorust OMOCHMHTE3a AMUHOKHCIIOT, OPraHUYECKUX KHCIOT, BATAMHHOB.
4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KounTtpoJsbHnast padora



Tema 1. [IpomblinieHHass OMOTEXHOIOTHS KaK HayyHast TUCHMIUIMHA. Llenu u 3a1a4u mpOMBIIIIIICHHOM
OMOTEXHOJIOTUH, 00OBEKTHI U METO/Ibl. bruomorndeckrue 00bEKThl B IPOMBIIIUICHHON OMOTEXHOIOTHH.

1 TIpou3BOACTBO pacCTBOPUTEIEH U OPTAHUYECKUX KHUCIIOT.

2 Ilpou3BoACTBO aMUHOKHCIIOT.

3 [Ipou3BoACTBO aHTUOMOTHKOB M CTEPOHJIOB.

4 buotpancdopmarius.

5 Tlonmyuenue ¢hepMeHTOB.

6 MmMmoOun3oBaHHbIEC (EPMEHTHI.

7 MuxkpoOuonoruueckue GakTopsbl, BIUSIONINE HA TPON3BOIUTEIBHOCTh U SKOHOMUYHOCTD MTPOLIECCOB.
8 TexHonornueckue GpakTopbl, BIUSAIONINE HA IPOU3BOAUTEIILHOCTh M 3KOHOMUYHOCTH TPOLIECCOB.

9 TexHonorust OMOCUHTE3a aMUHOKHCIIOT, OPTaHUYECKUX KHUCIOT, BUTAMUHOB.

CobecenoBanue

Tema 1. [IpomblinieHHast OMOTEXHOIOTHS KaK HayyHast TUCHMIUIMHA. Llenu u 3a1a4u mpOoMBIIIIIICHHOM
OMOTEXHOJIOTUH, O0OBEKTHI U METO/Ibl. bruomorndeckrue 0ObEKThl B IPOMBIIIUICHHON OMOTEXHOIOTHH.

1 B yeM npuHIMIUAIBHOE OTIIMYUE TPOTOYHOM KYJIBTYpPbhl OT NEPUOAYECKOMN?
2 KakoBbl OCHOBHBIE TPeOOBAaHUS K OpraHU3aluy IPOTOYHON (epMeHTaum?
3 KakoBbI IpEUMYILECTBA TPOTOYHOMN KYJIBTYpPbI?

4 YT0 mo3BOMISET TEXHUKA MPOTOUYHBIX KYIBTYpP?

Tema 2. KynbruBupoBanue 0Hoinoruyeckux 00beKToB. bruoTexHomornueckue nporecchl U anmaparsl.
1 TIpoTouHbBIE KyJIBTYphI: XEMOCTAT, TYPOUIOCTAT.
2 IIpoBenenue mporecca hepMeHTaIK C TUMUTUPOBAHUEM CyOcTpara.

Tema 3. Boigenenne 1 O4MCTKa KOHEYHBIX MPOAYKTOB OMOTEXHOIOTUYECKOTO MTPOU3BOCTBA.
1 B kakux yClIoBHUSAX POCTa MUKPOOPTaHU3MbI CHHTE3UPYIOT 3allaCHbIC BEIIECTBA?
2 Kaxue 0CHOBHBIE 3allacHbIE BELECTBA COAECPKAT MUKPOOPTaHU3MBbI?
3 B yeM 3akiroyaeTcss IpUHLIKI aHTPOHOBOTO MeToa?
4 K xakoMy KJ1acCy OpraHMY€CKHX COEIUHEHUI OTHOCATCS MOJIMTHUAPOKCH- aIKaHOAThI?

5 KakoBbI OCHOBHBIE ATaITbI T'a30-XpOMATOrpa(uIecKOTo ONPEeICHUs COEPIKaHMs TOJTMMepa B
Oakrepusx? [lepeuncnure ux.

Tema 4. I[IpoMbllIEHHBIE IITAMMbBI MUKPOOPTaHU3MOB. BUOCHHTE3 1IENE€BBIX IPOTYKTOB.
1 TIpou3BOACTBO pacCTBOPUTEIEH U OPTAHUYECKUX KHUCIIOT.
2 Ilpou3BoACTBO aMUHOKHCIIOT.
3 [Ipoun3BOACTBO aHTUOMOTHKOB M CTEPOHJIOB.
4 buotpancdopmarius.
5 Tlonmyuenue ¢hepMeHTOB.
6 MMmmoOun3oBaHHbIC (EPMEHTHI.

7 MuxkpoOuonoruueckue GakTopsbl, BIUSIONINE HA TPONU3BOIUTEIBHOCTh U SKOHOMUYHOCTD MTPOLIECCOB.
TexHonoruueckue GaxTopsl, BIUAIONINE HA POU3BOJUTEILHOCTh K S KOHOMUYHOCTH TPOIIECCOB.

8 Texnonorust GMOCHMHTE3a AMUHOKHCIIOT, OPraHUYECKUX KHCIOT, BATAMHHOB.
TecTupoBanme

Tema 1. [IpomblinieHHass OMOTEXHONIOTHS KaK HayyHast TUCHMIUIMHA. Lenu u 3a1a4u mpOoMBIIIIIICHHOM
OMOTEXHOJIOTUH, OOBEKTHI U METO/Ibl. bruomorndeckrue 00bEKThl B IPOMBIIIUICHHON OMOTEXHOIOTHH.



1. ITocTosiHHOE IPUCYTCTBUE CIIEIUATBHBIX IITAMMOB-IECTPYKTOPOB B a3POTEHKAX Maiod(pPeKTHBHO;
MIEPUOJNYECKOE BHECECHUE UX KOMMEPUYECKHUX IIPENapaToB BbI3BAHO:

a) crabol CKOPOCTHIO MX PA3MHOKCHHUS

0) uX BbITECHEHHEM IPeICTABUTEIAMH MUKPOGJIOPHI aAKTUBHOI0 WJIA

B) HOTepeI\/'I j1asMuli, B KOTOPBIX JIOKAJIM30BAHBI TCHBI OKUCJIUTCIIbHBIX q)epMeHTOB
r) npoOiieMaMH TEXHUKH 0€30MMacHOCTH

2. BpieneHue u 04MCcTKa IPOTyKTOB OMOCHHTE3a M XUMCHHTE3a UMEET IMPUHIIMITHATBHBIC OTIHYNS Ha
CTaJIUSX TpoIiecca:

a) Bcex

0) KOHEYHBbIX

B) TIEPBBIX

I') TPUHIUIUATBHBIX Pa3TUIUN HET

3. YBenuueHue BbIXO/1a 1IEJIEBOT0O MPOAYKTa Mpu OnoTpaHchopMariy cTepoua J0CTUTaeTCs:
a) TpHU yBEIWYEHUH WHTEHCUBHOCTH ME€pEeMEIINBaHUS

0) ©npu yBeJIUYEeHHMH MHTEHCHBHOCTH a3paluu

B) TpH MOBBIIICHUH TEMIEPATyphbl epMEHTAIIUN

I) MpPU UCKIIOYCHUU MUKPOOHOW KOHTaMHHALIUU

1) TP YBEIWYEHUW KOHIICHTPAIIMH CTEPOUIHOTO cyOcTpaTa B (hepMEHTAIMOHHOM cpefie

4. lupexropom (TJIaBHBIM UHKEHEPOM) (hapMarieBTUIECKOTO MPEAIPHUATHS JOHKEH ObITh COTJIACHO
TpeboBanusiMm GMP:

a) WHXXEHEP — SKOHOMHUCT
0) ropuct

B) TIPOBH30D

r) Bpa4

5. [IpaBuna GMP npenycmaTpuBatoT IpOU3BOJICTBO B OTJEIBHBIX MOMEIIECHUSIX U HA OTJACIHLHOM
000pyI0BaHUU:

a) TEHUIWIJIMHOB
0) aMHHOTJIMKO3UIIOB
B) TETPALMKINHOB
I') MakKpOJIHJIOB

1) MOJMEHOB

6. CBoiicTBO OeTanmakTaMoB, M3-3a KOTOPOTO UX clenyeT, cornmacHo GMP, HapabaThIBaTh B OTAEIBHBIX
MIOMEIICHUSX:

a) 001mAasi TOKCHYHOCTh

0) XpoHWYECKasi TOKCUYHOCTh
B) AMOPHOTOKCHYHOCTH

I) aJuIepreHHOCTh

7. GLP pernmameHnTupyer:

a) JadopaTopHble HCCIeI0BAHNS

0) TIUTAaHMPOBAHME IMOMCKOBBIX PabOT

B) Ha0Op TECTOB NMPH NPEIKIMHUYECKUX UCTIBITAHUIX
I') METOJbl MAaTeMaTHYECKON 00pabOTKH TaHHBIX
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8. IlpuunHa HEBO3MOXKHOCTHU HETOCPEICTBEHHOM IKCIIPECCHH TeHA YeIOBEKa B KIIETKAX MPOKAPUOT:
a) BBICOKAas KOHIICHTpAIHS HYKJIeas3
0) HEBO3MOXKHOCTb PETUTUKAIINH TIIA3MHU/T
B) OTCYTCTBHE TPaHCKPHITIIUU
I) HEBO3MOKHOCTH CILIAHCHUHIA

9. lIpeumymiectBo MDA mniepes onpeneneHueM UHCYIMHA MO MaJICHUI0 KOHIICHTPALMH TJIFOKO3bI B KPOBU
YKUBOTHBIX:

a) MEHbIIAs CTOUMOCTh aHAIIN3a;

0) HEHYXHOCTb Je(PHUIIMTHBIX PEareHTOB;

B) JIETKOCTh OCBOCHUSI;

r) B OTCYTCTBHUM BJIMSIHMS HA Pe3y/ibTAThl AHAJM3a IPYTUX 0eJIKOB;
1) TPOIOHKUTEIHLHOCTh BpEMEHU aHAN3A.

10. CybcTparamu pecTpUKTa3, UCIOIb3yEMbIX TeHHBIM WHKEHEPOM, SIBIISIOTCS:
a) TOMOTIOJUCAXAPUIBI

0) reTepomoNIHCcaxXapUIbI

B) HYKJEHHOBBbIE KHCJIOThI

r) Oenku

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTNHE TPOBOAUTCS B hopMe 3aueTa

Tunossie Bonpocekl 3auera (OIK-6, I1K-2, T1K-4)
1 IIpumepsi BorpocoB no auctuminie «[IpoMpliieHHass OMOTEXHOIOT s Ui 3a4eTa
2 OcCHOBHBIE IPUHIUITBI MUKPOOHOJIOTMYECKON TEXHOIOTHH.
3 buoTexHoJI0rH4YeCcKue MPOIECChl U annaparbl IEPUOIUIECKOT0 U HEMTPEPHIBHOTO KYJITHUBUPOBAHHUS.
4 TexHONOTHS MPOU3BOJICTBA KOPMOBOTO OeIKa MUKPOOHOIOTMYECKUMHI METOAAMHU.

5 TlpuHnunuanbHas TEXHOJIOTHYECKAs CXeMa MPOU3BOICTBA KOPMOBOM Onomacchl. ChIphbe,
UCIIOJIb3yeMOe JJIsl IPOM3BO/ICTBA KOPMOBOTO O€jKa.

6 TexHOMOTHs TPOU3BOICTBA KOPMOBOK OMOMACCHI Ha YIJIEBOJIOPOIHOM CHIPhHE.

7 Tlomy4eHue KOPMOBOTO MUKPOOHOTO Oelika Ha HU3IIMX CIIUPTaX.

8 TexHonorus mpou3BOACTBa KOPMOBOTO OeNIKa Ha TUAPOJIN3aTaX PACTUTEIHLHOTO ChIPhS.
9 TexHomorus MPOU3BOJICTBA MUKPOOHBIX JIUITHIOB.

TunoBble 3axanus s 3a4era (OIIK-6, ITK-2, ITK-4)
1. [Tonyuenue cyOcTaHIIMKM aCKOPOMHOBOW KHCIIOTHI SIBJISIETCSI MHOTOCTAAMITHBIM IPOIIECCOM, B KOTOPOM
COYETAIOTCSI METOJIbl OPraHUYECKOT0 M MUKPOOHOIOrHYecKoro cuuTe3a. Kakoii mpeecTBeHHUK
aCKOPOMHOBOM KHCIIOTHI MOIYYatoT C UCIOJIb30BaHNEM OMOTEXHOJIOTHH U KaKOBO 3HAYEHHE HTOTO 3Tara AJis
BCETro Ipoiiecca B Ueaom?

2. [Ipu coBepiLieHCTBOBaHUH OMOTEXHOJIOTMYECKOTO MTPOU3BOACTBA AKTUBHO MCIIONIb3YETCS UMMOOMITH3AIS
omooObekTa. Kakne TexHomornueckue mpooiemsl mpon3Boactsa JIC permaet nHXeHEpHast SH3UMOJIOTHS ?

3. Ha ocHoBanuu kinaccuduxanuy OMOCHHTE3a 10 MaTepHaIbHBIM MIOTOKAM ITPOBEIUTE CPABHUTEIBHYIO
XapaKTEePUCTUKY PEKUMOB (PEpMEHTAIMH B 3aBUCUMOCTH OT LI€JIEBOTO MPOAYKTa OMOTEXHOIOTHYECKOTO
MIPOM3BOACTBA.

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerenuu
TOCTHKEHHMSI pe3ynbTaTa)




«3a4YTCHO»

OIIK-6

3HaeT B COBEPILIEHCTBE OCOOCHHOCTH MOATOTOBKU JOKYMEHTAIMH T10
3amMTe  OOBEKTOB  MHTEJUIEKTYaldbHOHM  COOCTBEHHOCTH U
KOMMEpLUHUAIN3alMN  MpaB Ha  OOBEKTHl  MHTEIUICKTYyaJlbHOU
COOCTBEHHOCTH.

CB0OOTHO BHaseeT HaBBIKAMU MOATOTOBKHM JIOKYMEHTALMU IO
3amMTe  OOBEKTOB  MHTEIUIEKTYaldbHOHM  COOCTBEHHOCTH U
KOMMEpLUHUAIN3alUN  MpaB Ha  OOBEKTHl  MHTEIUICKTyaJbHOU
COOCTBEHHOCTH.

OTBEeT MOCTPOEH JOrMYHO, Marepuan H3JaraeTcsi YeTKO, SICHO,
XOPOIIUM S3BIKOM, apTyMEHTHPOBAHO.

[K-2

3HaeT 0COOCHHOCTH aHaln3a HayYHOH W TeXHUYECKOH MHpOopMauu
B 001acTé OMOTEXHOJNIOTMM M CMEXHBIX JUCIMIUIMH C LEJIbIO
Hay4YHOM, MAaTeHTHOW M MApKETHUHIOBOM MOJACPKKHU IIPOBOAMMBIX
(byHIaMEHTaIBHBIX UCCIIEIOBAHUHN U TEXHOIOTUYECKUX Pa3paboToK

YMeeT aHaNM3MpOBaTh HAyYHYI0 U TEXHHUYECKYI0 HH(OpMAIHio B
005acTi OMOTEXHOJOTHU U CMEXHBIX JUCLUUIUIMH C IeNBI0 HAyYHOMH,
HaTCHTHOU " MapKETUHTOBOU MMOAIEPKKHU MPOBOIUMBIX
(yHIaMEHTAJIbHBIX HCCIIEIOBAHUHN U TEXHOIOTUYECKUX Pa3paboToK

Brnaneer HaBbIkaMM aHanu3a HAYYHOM M TEXHUYECKOW MH(POPMAITUH
B 001acTd OMOTEXHOJNIOTMM M CMEXHBIX JUCIMIUIMH C LEJNbIO
HAy4YHOM, TMAaTeHTHOW M MApKETHUHIOBOM MOJACPKKHU IIPOBOAMMBIX
(byHIaMEHTaIbHBIX UCCIIEOBAHUHN U TEXHOIOTUYECKUX Pa3paboToK.

[1K-4

[0TOB K TPOEKTHPOBAHUIO OMBITHBIX, OMBITHO-MIPOMBIIIJICHHBIX M
MPOMBIIIJICHHBIX YCTAaHOBOK OMOTEXHOJOTHYECKOTO MPOU3BOJICTRA.
OTIMYHO yMeeT aHaU3UPOBaTh OMOTEXHOJOTUYECKHE IPOIECCHI
NPHU TIPOCKTUPOBAHHH BHOBH CTPOSIINXCS, PEKOHCTPYHPYEMBIX M
JCUCTBYIONINX TPEANIPUATHH; MPOBEIACHUS HEOOXOIMMBIX PAaCcYeTOB
OMOTEXHOJIOTUYECKOTO mporiecca; pa3pabaTbiBaTh
OMOTEXHOJOTUYECKUE TPOIIeCChl U 000CHOBBIBATh TPEOOBAHUS K MX
BEJICHUIO B TIPOU3BOJICTBO.

«HE 3a4TCHO»

OIIK-6

He 3HaeT 0COOEHHOCTHM TOATOTOBKHM JTOKYMEHTAIlMH TI0 3allUTe
00BEKTOB MHTEJUIEKTYAIbHOW COOCTBEHHOCTH U KOMMEPIINAIA3AINU
MpaB Ha 00BEKTHI HHTEJUICKTYaIbHOM COOCTBEHHOCTH.

He BnageeTr HaBbIKAMH TOATOTOBKH JOKYMEHTAIIMH TIO 3aIlIUTE
00BEKTOB MHTEJUIEKTYAIbHOW COOCTBEHHOCTH U KOMMEPIIMAIA3AIUU
mpaB Ha 00BEKTHI HHTEJUICKTYaIbHOM COOCTBEHHOCTH.

HeyBepeHHO 1 TOTHYECKH HETIOCIEI0BATEILHO U3JIaracT Marepual.

[1K-2

He Bmameer »sieMeHTapHBIMHM HaBBIKAMH aHajiW3a HAydyHOU W
TEXHUYECKOW MHPOPMAIIUU B 00JIaCTH OMOTEXHOJIOTHUH.

[1K-4

He uMeeT MPEJICTaBICHUS 0 pabote OTIBITHBIX,
OTIBITHO-IIPOMBIIIUIEHHBIX U MIPOMBIIIIEHHBIX YCTaHOBOK
OMOTEXHOIOTUYECKOTO IPON3BOJICTBA.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOIN paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU JUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT pa3zieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEeXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.
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B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3lenbl M TEMBI U3ydaeMOM
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManuoOHHOE oOecledyeHne AUCHUIUIMHBDY —yKazaHa
peKoMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE ITUCIUIUIMHBL, TMPOTPaAaMMHOE oOOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, NOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JOMNOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B yHKTe 3.2 PIT/I.

- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOIIIO UCTIOIB30BaTh MaTepuaibl (oHna oneHouHbIX cpeacts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dk3aMeHy. OHa BKIIOYAeT MPOPaOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIIUH.

KoHcriekT nekuu T0KeH cofepxarh pedeparuBHyI0 3alIMCh OCHOBHBIX BOIPOCOB JICKIIMH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJIHEH B PaMKaX pPacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JomkeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAEMbIM, HE COJIEPIKaTh HE OTHOCAIIYIOCS K TeMe UH()OPMAIIUIO UM PUCYHKH.

KoHcnekTbl HaydyHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKATh
OTBETHl HA KAXKIBIM TOCTABICHHBIA B TEME BOIPOC, MMETh CCBUIKY HA HMCTOYHUK HHYOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHUS M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcriekT MOXET OBITH OMOPHBIM (COAEP)KaTh JIMIIhL OCHOBHBIC KIIOUEBBIE IMO3WIIMU), HO TPU 3TOM
MO3BOJISIIONIMM J]aTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh TOAPOOHBIM. OO0BEM KOHCIEKTa
OMPEEISIETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- Jienarb 3aldCH O XOAYy YTEHHsS B BHUJE MPOCTOTO0 WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYEHb
OCHOBHBIX BOITPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJATH TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHNe OCHOBHBIX BOIIPOCOB pa0dOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1allU1 110 TOJTOTOBKE K OTJIEIbHBIM 33JJaHUSIM TEKYLIErO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHania;

- pPalMOHAJIBLHOCTh UCIIOJIb30BAaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;
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- CBOCBpeMeHHOCTB " 3(1)(1)CKTI/IBHOCTL HUCIIOJIB30BaHUA HAIJISAAHBIX HOCOGI/Iﬁ U TCXHUYCCKHUX Cpe,[[CTB HpI/I
OTBETE;

- UCITIOJIb30BAHUC OOMOJHUTCIBHOTO MaTCpuaa,
- palOHAJIBHOCTH HMCIIOJIb30BaHNA BPEMCHH, OTBCACHHOI'O HAa 3aJaHHUC.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKUE€ MOMEHTBI KaK:

- Ccolep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACpKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBiIe€HHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PETIaMEHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JiesiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, dS¢pdextuBHOCT, TpuMeHeHust cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHIKCHHS
PEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTBbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Anemmna E. C., [lpo3znosa E. A., Pomanenko H. A. KynbsTuBupOBaHME MHUKPOOPTraHM3MOB KaK OCHOBa
OMOTEXHOJIOTUYECKOTO TpoIiecca : yuyeObHoe nmocobue. - OpendOypr: Yaupepcutet, 2017. - 192 c. - Teker :
sanektpoHusit  //  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=481743

2. Cupotkun, A. C., KyxoBa, B. b. Teopernueckrie OCHOBbI OMOTEXHOJOTHH : Y4€OHO-METOIHUYECKOE
nocobue. - 2022-01-18; Teopetndeckue ocHOBHI OmorexHonoruu. - Kazanb: KazaHckuii HallmOHAIBHBIHA

UCCIIeIOBaTeNbCKUN TexHonoruueckuii yuusepeutet, 2010. - 87 c. - Tekcer : anexrponnsiit / IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/63475.html

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. HerpycoB A. U., KotoBa U. b. Mukpo6uosnorusi: Teopust u npaktuka B 2 4. Yacte 1 : YueOnuk mms
By30B. - Mockaa: IOpaiit, 2020. - 315 c. - Tekcr : snekrponusii / DBC «FOPAMT» [caiir]. - URL:
https://urait.ru/bcode/450147

2. Herpycos A. 1., KoroBa U. b. Mukpo6uonorusi: Teopust U npakruka B 2 4. Yactp 2 : YueOHUK Ui
By30B. - Mockga: FOpaiit, 2020. - 332 c. - Tekcr : snexrponbiii / DBC «FOPAWUT» [caiir]. - URL:
https://urait.ru/bcode/451769

3. Emuer B. T., Mumyctun E. H. Cenbckoxo3siiicTBEeHHass MHKPOOHOJIOTHS : YYEOHHK JUIsi BY30B. -
Mocksa: Opaiit, 2020. - 197 c. - Tekcr : smexrponnsii // DBC «IHOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452968

4. Emue B.T., Mumyctun E.H. Cenbckoxo3siiicTBEHHass MUKPOOHOJIOTHSI : MPAKTHUECKOe IMocodme. -
Mockga: FOpaiit, 2019. - 204, [1] c.

5. Hazapenxo JI.B., Jonrux FO.1., 3arockuna H.B., Pannyruna I"H. buorexnosnorus pacteHuit : yueOHUK
Y TIPAaKTUKYM Ui OakajaBpHara U MarucTparypsl. - 2-€ u3a., Uclp. U JIoIL.. - Mocksa: FOpaiit, 2019. - 160,

[1]ec.
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6.3 VlHble HICTOYHUKMU:
. Mon6uo.py - http://molbiol.ru/
. Knaccnueckas u monekynspnast 6uonorus - http://molbiol.ru/
. buomonexymna - https://biomolecula.ru/
. Pycckuit menunHckuii cepsep - http://www.rusmedserv.com
. Mukpo6uomnorus - http://microbiology.ucoz.org
. Menynugep - http://meduniver.com

~N N L kW N -

. The Microbiology Society - http://www.microbiologyonline.org.uk

7. MaTepuaJbHO-TeXHMYeCKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHoOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJIs TPOBEICHUS 3aHITHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAWBHUYaJbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS ISl CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CHICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEACTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIre TeMaTHYECKUE WILTIOCTpaud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JlunieH3noHHOE IPOrpaMMHOE 00ECIICUCHHE:

Omneparmonnas cuctema Microsoft Windows 10

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccronanbhsrii mioc 2007

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHbBIE CUCTEMBI:
1. IPR BOOKS: snekrponno-6ubanorednas cucrtema. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Web of Science: monmuremarnueckas pedeparuBHO-OnOIMOrpaduueckas U HayKoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

4. TocynapcTBeHHass wHpoOpManmoHHasi cucreMa «HanmoHanbHas snmekrpoHHas Oubmmorteka» . — URL:
https://rusneb.ru

5. Hayunas snexrponnas 6ubnunoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
6. Hayunas snexkrponnas 6ubmoreka eLIBRARY.ru. — URL: https://elibrary.ru
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