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1. Uenu n 3apaum gucumMnivHbI

Llenbto ocBoeHus ancumninuHel (Mogyns) anseTcs popMmpoBaHMe KOMMeTeHLNN
obyvarowierocas B obnactm  npodpeccuoHanbHoOM — AedAtenbHocTM U cdepe
npodgeccnoHanbHON OeATENbHOCTHU:

22 lvweBass NPOMBbILLNEHHOCTb, BKMOYast MPOM3BOACTBO HanuMTKOB U Tabaka (B
chepax: npomsBoacTBa nuweBOro 6enka, epMeHTHbIX npenapaToB, NPeObMOTUKOB,
NpobmnoOTMKOB, CUMHOMOTUKOB, (PYHKLMOHAMNbHbIX MNULEBbLIX MPOAYKTOB  (BKIOYas
ne4yebHble, NpounakTMyeckmne N OETCKUE), MULLEBLIX WHIPEeOMEHTOB, B TOM 4UChe
BUTAMWHOB U (PYHKUMOHAmNbHbLIX cMecewn; rnybokon nepepaboTkM MNULLEBOrO CbIPbS;
npoun3soacTea GUOTEXHONOMMYECKON NPOAYKLUMKN AN MULLEBOW NPOMbILLUNIEHHOCTN);

26 XuMmnyeckoe, XMMUKO-TEXHONOrM4yeckoe Npom3BoAcTBO (B cdhepax: Npomn3BOACTBa
NpPoayKTOB  (PbepMEHTaTMBHbIX  peakuuMi,  MUKPOOMONOrMyeckoro - cuHTesa WU
OunoTpaHcdhopmauun;  nepepaboTkm M 00e3BpeXMBAHUA  MPOMbBILWMAEHHBIX U
KOMMYyHanbHbIX CTOKOB; NpefoTBpalleHuss W NUKBMAauuMuM nocneacTeBvi  BpegHOro
aHTPOMNOreHHOro BO3AENCTBUSA Ha OKPYXXatoLLyo cpefly TEXHOreHHOW OeATeNbHOCTN);

OuvcumnnuHa HanpaBreHa Ha pelleHne 3agad npodeccnoHanbHON OeaTenbHOCTH
cnegylowmnx TUNoB:

Hay4YHO-UccnenoBaTenbCKUN;

NPOV3BOACTBEHHO-TEXHOMNOMMYECKNI,

OpraHM3aunoHHO-yNpaBieHYeCKUN;

NPOEKTHbIN.

lMporpamma cocTaBneHa B CoOOTBeTCTBUMM C TpeboBaHnamu PenepanbHOro
rocyaapCcTBeHHOro obpasoBaTenbHOro craHgapta € ydeToMm  npodbeccuoHasnbHbIX
craHgaptoB (ProC BO), yteepxaeHHoro [lNpukaszom MwuHucTepcTBa obpasoBaHus U
Haykn Poccunckon ®egepauun ot 10.08.2021 Ne 736 "O6 yTBepxaeHun deneparnbHOro
rocygapCTBeHHOro obpasoBaTesnibHOro ctaHgapTa Bbicwero obpasoBaHusd - 6akanaspuar
no HanpasneHuto nogrotoekn 19.03.01 buotexHonornsa"

2. NMepeyeHb nnNaHupyeMbiX pe3ynbTaTOB OOYYEeHUsl, COOTHECEHHbIX C
nnaHupyemMbiMu pe3ynbTaTaMyu OCBOeHUsl o6pa3oBaTenibHOM NporpamMmbi

Ne Kopn dopmynupoBKa Koa v HammeHoBaHue nHAMKaTopa
n/n | KomneTt KOMMNeTeHUUn DOCTUXKEHUA
eHuuun KOMMNeTeHuuun

1 | MNKe-2 CnocobeH npoBoguTb | MO3rke2 — CnocobeH Kk paspaboTke HOBbLIX
Hay4Ho- 3P eKTUBHBIX nyteu nony4yeHus
nccneaosartensckue BUOTEXHOMNOMMYECKUX  NPOAYKTOB, co34aHus
paboTtl " COBPEMEHHbIX OMOTEXHOMOrMn, B TOM 4ucne
MapKETUHIOBbIE - y
CCneoBaHus g | HaHobroTexHomnorui, TEeXHOOornm
o6nactv PEKOMOUHAHTHBIX AEe30KCUPUBOHYKIENHOBBIX
NPOrpeccuBHbIX KMCNOT, KNETOYHbIX TEXHONOTNIA
OmoTexHonornn "
HOBOW
OMOoTEXHONOINYECKOM
npoAayKumMm ans
nuLLLEBON
NMPOMBILUNIEHHOCTN  C
uenbio  moucka  u




pa3paboTku
nony4eHus

NpOOYKTOB,

yucne
TexHonorum
OBbIX

KNeTOYHbIX
TEXHOOrMNn

3P PEKTMBHBIX

ONOTEXHONOrNYECKNX
co3gaHus
COBPEMEHHbIX
OWNOTEXHOMOrNMN, B TOM

HaHOOKMOTEXHONOrNN,
PEKOMOMHAHTHbIX

0E€30KCUPUBOHYKNENH
KMCnor,

HOBbIX
nyten

2 | MNKe-7

CnocobeH ynpaBnsTb
OencTByOLWLMMHA
OMOTEXHONOTMYECKNM
n npoueccamu n
NPOVn3BOACTBOM

NO3nke7 MNpoBOAMT BUOTEXHOMNOrMYECKNIA NpoLecc
C UCMONb30BaHMEM KyrNbTyp MWUKPOOPraHW3MOB,
KNETOYHbIX KYNbTyp pacTeHUA U KUBOTHbIX,
BMPYCOB

Koa n HaumeHoBaHue
UMHOUKaTopa AOCTUXeHusA

Pe3ynbTathbl 06y4yeHUs (NokasaTeny oLueHUBaHUs)

PEKOMBUHAHTHbIX
[,e30KCUPUBOHYKIMENHOBbIX
KIMEeTOYHbIX TEXHOMOMN

KWUCHOT,

KomMneTeHuuun
WO3ne2 — CnocobeH k paspabotke | 3HaeT: TpebGoBaHMSA K CTEPUNN3aALUM NUTATENbHBIX cpea, MyTu Nosy4YyeHus
HOBbIX 9(OEKTUBHBLIX NyTen nonyyYeHns | GUOTEXHONOTMYECKNX MPOOYKTOB
GMOTEXHOMOTMYECKNX NpoaykToB, | YMeeT: Npou3BOAUTL NepeceB WHOKYMSAHTa C Lenbio BbiAeNeHUs YNCTOn
cosfaHus COBPEMEHHbIX | KynbTypbl LITaMMa MWUKpoopraHusmMa-npoayueHta Ansa npoBeaeHus
6uoTtexHonorun, B TOM uucrie | BMOTEXHOMNOMMYECKOro NpoLecca, OXMBNSATL KyNbTypbl MUKPOOPraHU3MOoB,
HaHOBMOTEXHOMOrUIA, TEeXHOMorm | MPOBOAMTL MOCEBbl MWKPOOPraHM3MOB-MPOAYLEHTOB Ha TBepable U

Xngkune nutaternbHble cpeabl

Bnageet: metogamu NpUroToBNeHNAa nNUTaTenbHbIX cpen, CMOCOBHOCTLIO
KynbTUBMPOBaHUA MUKPOOPraHM3moB

WO3nke7 MNpoBOAUT BGUOTEXHOMOMMYECKMIA
npouecc C WCMoMb30BaHUEM KyNbTyp
MUKPOOPraHM3MOB, KIETOYHbIX KynbTyp
pacTEeHWI U XUBOTHbIX, BUPYCOB

3HaeT: npaBuna paboTbl C KynbTypamMu MUKPOOPraHn3moB, TpeboBaHWs
NPOU3BOACTBEHHOM CaHUTapUK, aceNTUKU

YMeeT: nNpurotoBnsATb nNuTaTenbHble Ccpedbl ANsi  KyNbTUBMPOBaHUSA
MWKPOOPraHM3MOB-NpOAYyLIEHTOB, BbIAENATb U NOAAEPXMBATE YUCTbIe
KynbTypbl MMWKpOOpraHuamoB - npogyueHToB BAB, nogrotaenueatb
6uonornyeckne o0O6bEKTbI W MaTepuanbl Ang  GUOTEXHOMOrMyeckoro
npouecca, MpoBepsATb OQHOPOAHOCTb  YWUCTOM  KynbTypbl LITaMMa
MWKPOOpPraHn3ma-npoayLeHTa no MOPdONOrMYeCKUMm "
H131oNOrMYecknM nNpnsHaKam

Bnageetr: wmeTogamu noggepaHus  4MCTON

MUKpOOpraH1ama-npogyueHTa

KynbTypbl  LUTamma

3. MecTto aucumnnuHbl (Moayns) B ctpyktype OOl BO

OuncumnnuHa otHocuTca Kk obsizamernbHou Yyacmu bnoka 1 OO[l. OucumnnuHa

aBnseTcs 0653aTeNbHON K U3YYEHMIO.

N3yyeHne gMcumnivHbl OCHOBAHO Ha 3HAHMWSIX, YMEHUSIX U HaBblKaX, NMOMYy4YeHHbIX
npv U3y4eHmn oby4daroLnumMmncs aucumnnuH: BeegeHne B TEXHOMOIMIO OTpachu,
TeopeTunyeckne ocHoBbl GroTexHonoruu, MpombiwneHHast GuotexHonorus (5,6

cemecTp).

OucumnnuHa sendeTca npeawecTteyowen ana ndydernmsi: OCHOBbI 9KOBMOTEXHONOMMN,
onotexHonorns (8
npegounnomMHas npakTtuka, MNMpon3BoACTBEHHAsA MpakTuKa, TeXHONormdeckas npaktuka,

[MpomblwneHHasda

cemecTp), [poussoacTeeHHas

Mpon3BoOACTBEHHAsI NpaKThKa, Hay4YHO-UccnegoBaTenbckas paboTa.

4. O6bem aucumnnuHbl (Moayns) n BUAbI y4e6Hon paboTbl

npakTuka,



O6wasn TPYyAOEMKOCTb ANCLUNITUHDbI (MOﬂ,yJ'IFI) cocTaBnsieT 4 3a4eTHbIX eONHULL.

Buabl yuebHon paboTbl Bcero PacnpeneneHve
akagemu4yec | TPyAOEMKOCTHU
KMX 4YacoB | MO cemecTpam, 4
akag. M

O6wasa TpyA0eMKOCTb ANCUMNANHBLI (MOayns) 144 144
KoHTakTHasa paboTa B T. 4. AyAUTOPHbIE 3aHATUS: 79,45 79,45
TNexunn 45 45
NabopaTtopHble 3aHATUSA 30 30
8 MmoM yucrie 8 ¢hopme npakmudeckoli mo020moeKu 30 30
KoHcynbTaumm Tekywmne 2,25 2,25
KoHcynbTaumm nepes ak3ameHoM 2 2
Bud ammecmauuu (3k3aMeH) 0,2 0,2
CamocTosTenbHas paborTa: 30,75 30,75
MpopaboTka maTepuarnos Mo y4ebHuKy 13,5 13,5
MpopaboTka MaTepnanoB No KOHCMEKTY NeKuni 8 8
OdbopmMneHne oTyeTa Ana nabopaTopHbIX paboT 1,6 1,6
MoaroToBka K KOMNMOKBUYMY 7,65 7,65
MoarotoBKa K aK3aMeHy 33,8 33,8

5 CopepxaHue AaucumnnuHbl (MoAaynsi), CTPYKTYpUpOBaHHOE MO Temam
(paspenam) ¢ ykazaHMeM OTBeAEHHOro Ha HMUX KoJiMyecTBa akafleMU4YeCKux 4acos
M BUAOB Y4eOHbIX 3aHATUM

5.1 CopepxaHue pasgenos AUCUUNNNHBLI (MoAayns)

Ne TpyOooemkocTb
HanmeHoBaHue pasgena
n CopepxaHue pasgena pasgena, ak.y
n OUCLMMNITNHBI
1. MwukpoopraHnambl — Llenu n 3agaym cenekuunu 22,4
BaXkHeNLLMe 00BbEeKThI npogyueHToB. OCHOBHbIE

cenekumn NpoayLEeHTOB. | HanpaBreHus pa3BuTUS cenexkuum
npoayueHToB. MpuHumnel nogdopa
WCXOQHOro WTaMmMa Ans cernekumu.
TpeboBaHus, npeabsBnsemble K
NPOMBbILUNEHHbIM LUTaMMaM n
nuTaTensHbIM cpedam, ux
cTepunmsauuu. NogrotoBka
NCXOOHOrO WTaMMa K Cenekumm.
OcCHOBHbIE NYTU NOMy4YeHUs
BMOTEXHONOTMYECKNX NPOAYKTOB C
NPUMEHEHNEM MUKPOOPraHN3MOB-
npoayueHToB. MeTtoabl
NPUroToBNEHNA NUTaTemNbHLIX cpeq U
KyIbTUBUPOBaHUSA
MUKPOOPraHM3MoB, NnogaepxaHus
YNCTOM KyNbTypbl LUTaMMa
MUKpOOpraHua3mMa-npogyLeHTa.
MpaBuna paboTbl C KynbTypamm
MUKpPOOpraHnamoB, TpeboBaHus
NPOn3BOACTBEHHOW cCaHUTapuu,




acCenTukn

OcHoBbI MyTareHesa MyTareHes. Tunbl MyTareHos, 33,4
NCNonb3yembiX MpU UHAYLUPOBAHHOM
2 MyTareHese. Cnocobbl oTbopa
' MYTaHTOB. MeTogapl MOBbILLEHWS
NPOAYKTUBHOCTN MyTaHToB. MyTareHes
invitro.
MeTtoa rmbpuansauymm un MonyyeHne pekoMOBMHAHTOB y rpnboB n 15
€ro ucnonb3osaHune Opoxoken  metogom  rmbpugusauumu.
KoHbtoraumsa y 6Gakrtepun. CosgaHue
CUCTEM KOHBIOrALMOHHOINO NepeHoca
nnasmug. TpaHCAyKuMs Kak MeTopn
CO30aHNA PEKOMOMHAHTHBIX FEHOMOB.
TpaHcdopmauusa 6aktepuin cdaroebiMu
3 n nnasmuaHbiMn [HK. OcobeHHocTH
' TpaHcdopmMaunm y OpOXKen.
MpoTonnacTsl " cheponnacTbl
MMKPOOPraHM3mMoB. Cnocobbl
nonyyeHnst NpoTtonnacTtoB y Gakrepun,
ronbos un pgpoxoken. MeTtond cnvsHWA
nNpoToOnnacToB W €ro MUCcnornb3oBaHue
ONs  NonyyYeHust pPeKkoMOWHAHTOB Y
BakTepuii, rPUBOB N OPOXCKEN.
Cnoco6bl OH3Mmonorus reHeTn4ecKomn 14,15
reHeTU4ecKoro nHxeHepun. BekTopbl ¥ cnocobbl
4. KOHCTPYUPOBaHMS BBeJEHMS MX B kneTky. BoccoeguHeHmne
MUKPOOPraHn3moB dparmeHTOB OHK. Okcnpeccus
invitro Yy)KEPOAHbIX FEHOB B MMKPOOPraHn3mMax
Cenekuuns npoayLEeHToB MeTogap! cenexkumm npoayLEeHTOB 13
aMUHOKUCITOT aMUWHOKUCIIOT  (NpOMnWHa, FMCTUANHA,
5. apoMaTUYECKHX, cemeiicTea
acnaparmHoOBOW KWCIOTbl, CeMencTea
rMyTamMMHOBOW KMCNOThI).
Cenekuusi NnpoayLEeHTOB Cenekuus LUTAaMMOBMPOAYLIEHTOB 21,9
hepmeHTOoB BaXKHEMNLINX depmMeHTOB.
KoHcTpympoBaHue npoayLeHToB
6. (bepMEeHTOB C MOMOLLbI0 FEHETUYECKON
NHXeHepun. KoHcTpynpoBaHue
npoayueHToB hepMEHTOB C MOMOLLLIO
CINUAAHUSI NPOTOMJ1aCcTOB.
Cenekuusi NnpoayLEeHTOB Cenekuusi NnpoayLLeHTOB aHTUOMOTHKKOB, 19,7
7. BTOPUYHbIX METABONNTOB BMTaMWHOB, rMo6epennnHos,
ankanowgos, nonvcaxapuios.
KoHcynbmauyuu mekyuue 2,25
KoHcynbmauuu neped 3k3amMeHOM 2
3ayem, 3k3ameH 0,2
5.2 Paspenbl gucumnivHbl U BUAbI 3aHATUNA
Ne JNekunn JTabopaTtopHbie CPO,
HanmeHoBaHWe pasgena gucuuninHbl
n/n , aK. 9 3aHATUA, aK. Y ak. Y
1 MwukpoopraHmambl — BaXXHeNLME OObEKTbI 5 6 11,4
] cenekuum npoayLeHToB
2. | OcHoBbI MyTareHesa 10 8 10,4
3. MeToa rmbpuansaumm n ero ncrnonb3oBaHne 5 - 10
4 Cnocobbl reHeTU4eCcKoro KOHCTPYMpPOBaHUSA 5 - 9,15
' MUWKPOOPraHn3moB invitro
5. Cenekuusi NnpoAayLLeHTOB aMUHOKUCIIOT 5 - 8
6. Cenekuvsi NpoayLeHToB hepMEHTOB 5 8 8,9
7. Cenekuusi NnpoayLLeHTOB BTOPUYHbIX METabonNnToB 5 8 6,7




KoHcynbmauuu mekyujue

2,25

KoHcynbmauuu rneped sKk3amMeHOM

Sk3ameH

0,2

5.2.1 Jlekumn

HanmeHoBaHune
pasgena aucumnimvHbl

TemaTuka nekUMOHHbIX 3aHATUN

TpynooemkocTb,
aKk. 4

MwuKpoopraHnamMbl —
Ba)KHeMLIne 0O bEeKTbI
cenekumm
NpoayLEHTOB.

Lenm wn 3agaum cenekumm nNpoayLIEHTOB.
OcCHOBHble HanpaBfeHUs1 pPasBUTUS CeNeKuuu
npogyueHToB. [lpyHuunel nogbopa MCXOQHOro
wTaMmma ans cenekumn. TpeboBaHus,
npeaobaBnsiemMble K NPOMbILUNIEHHbIM LWUTAMMaM 1
nnTaTesibHbIM cpenam, nx cTepunnu3aumn.
HOAFOTOBKa MCXOOHOro uwrtamMma K cenekuunu.
OcHoBHble nyTu nosny4veHus
OMOTEXHOITOMMYECKMX NpPOAYKTOB c
NPUMEHEHNEM MWKPOOPraHM3MOB-NPOAYLIEHTOB.
MeToabl NMpUroToBNEHUA nuTaTesnbHbIX cpeg u
KynbTMBUPOBaHUA MWKPOOPraHn3mMoB,
oXuBneHumsa KynbTypbl MUKpoopraHmsma,
noggepXaHmss  YMCTOM  KynbTypbl  LUTaMMa
MUKpoopraHuama-npogyleHTa. lNpasuna paboThbl
C KynbTypamuM MUKPOOpraHvamoB, TpeboBaHus
NPON3BOACTBEHHOW CaHUTapUK, acenTuKn

5

OcHoBbI MyTareHesa

MyTareHe3. Tunbl MyTareHoB, WCMOMb3yeMbIX
npyv WHAYLUMPOBaHHOM MyTareHese. Cnocobbl
otbopa MyTaHTOB. MeToAbl  MNOBbLIWEHMWSA
NPOAYKTMBHOCTM MyTaHToB. MyTareHes invitro.

10

MeTtoa rmbpuansaumm n
ero ucnonb3oBaHne

MonyyeHne pekoMOMHaHTOB y rpuboB K
OPOXOKeEn MeTO0M rmépuaunsaunn.
KoHbloraums y Oaktepuin. CosgaHune cuctem
KOHBIOraumoHHOro nepeHoca nnasmug.
TpaHcaykuus Kak mMeToa co3gaHus
PEKOMOUHaHTHBIX FeHOMOB. TpaHcdopmauus
Gaktepuin charoBbiMn 1 nnasmmgHbivMmn  OHK.
OcobeHHOCTM TpaHcopMaumm y OPOXOKEN.
MpoTonnacTsl n cheponnactsl
MUWKPOOPraH1M3moB. Cnocobebl nonyyeHns
npoTonnacToB y Bakrepuin, rpuboB 1 APOXOKEN.
Metog cnuaHMs  npoTonNnactoB U €ro
Ncnonb3oBaHne ans nonyyeHus
pekombuHaHTOB Yy OakTepuid, rpuboB u
OPOXOKEN.

Cnocobsbl
reHeTM4YecKoro
KOHCTPYMpPOBaHU
A
MUWKPOOPraH1M3mo
B invitro

OH3MMOSOrMA  TEHETUYECKOW  MHXKXEHEPUWN.
BekTopbl 1 cnocoObl BBEAEHUA UX B KIETKY.
BoccoeanHeHne dparmeHTOB OHK.
Okcnpeccus Yy>KEPOAHbIX reHoB B
MUKpPOOpPraHn3max

Cenekuus npoayueHToB
aMWHOKNCIOT

MeToabl cenekumMm NpoayLEeHTOB aMUHOKUCIIOT
(mponuHa, rmcTuanHa, apomaTnyecKkmXx,
ceMencTBa acnaparmHoBomn KMCNOTHhI,
CeMelncTBa rMyTaMUMHOBOW KUCNOThI).

Cenekuusi npoayLeHToB
depMeHTOB

Cenekumsi LITaMMOBMNPOOYLIEHTOB BaXKHEWLUNX
depmeHTOB. KOHCTpyMpoBaHMe npoayLEeHTOB
depMeHToB € MOMOLWBI  FEeHEeTUYECKOM
nHxeHepun. KoHCTpyuMpoBaHue npoayLeHToB
hepmeHTOB c NMOMOLLIbIO CnnsaHnS
MpOTONacToB.




y4yeOHuMKam

Cenekuusi npoayLeHToB Cenekuusi NnpoAayLEeHTOB aHTUOMOTUKOB, 5
7. BTOPUYHbIX BUTAaMUWHOB, FI/I66epeJ'IJ'II/IHOB, ankanoungos,
MeTabonuTos nonmcaxapmngos.
5.2.2 MNpakTnyeckue 3aHATUA (CEMUHAPbI) — HE NPEeaYCMOTPEHbI
5.2.3 JlabopaTopHbIN NPaKTUKYM
Ne HanmeHoBaHwve pasgena HaMMeHOBaHMe NaBopaTOPHLIX PaGoT TpyooemKocCTb,
n/n ONCUMNINHBI ak.
MuvkpoopraHmambl — OcHOBbI  BblAeneHnss MOHOKOMOHUN
BaXXHenLwmne 06bEKThI MUKPOOPraHN3mMoOB-NpOAYLEHTOB,

1. | cenexuun npoayLeHTos. nogaepXaHvma  YACTOW  KyrbTypbl 6
wrtamma MUKpOOpraHnsma-
npoayueHTa, npuroToBrneHve
nuTaTenbHbIX cpes

OcHoBbl MyTareHesa BnusiHne ynbTpacroneToBoro
obnyyeHns n 06paboTkm

> yNbTPa3ByKOM Ha KynbTypanbHble, 8

' Mopdonornyeckmne npu3HaKku n
YKM3HECNOCOOHOCTb
MUWKPOOPraHn3mMoB-NPOAYLEHTOB
3 MeToa rubpuamsauum n ero ) )
) McnonbL3oBaHue
Cnocobbl
reHeTn4ecKkoro
4. KOHCTPYMPOBaHUS - -
MUKpPOOPraHu3mMoB
invitro
5 Cenekums npoayLeHToB ) )
adMWHOKUCIIOT
Cenekuusi NpoayLEHTOB WccnepoBaHve BRMAHUSA MyTareHHbIX
6 epmeHTOB dakTopoB Ha HakonneHne 8
' depmeHTaTnBHOM aKTMBHOCTHU
MUWKPOOPraHnM3mMoB-NPOAYLEHTOB
Cenekuums NpoayLeHToB WccnepoBaHve BRMAHUSA MyTareHHbIX

7 BTOPWYHbIX MeTabonmToB dakTopoB  Ha  aHTUBMOTUYECKYHD 8
aKTMBHOCTb MMWKPOOPraHn3moB-
NpoAyLEeHTOB

5.2.4 CamocToaTenbHas pabota obyyaroumxcs
Ne HanmeHoBaHue TpyRoemKoCTb,
n/n pasgena gucumnivHbl Bug CPO aK. v
1 MwukpoopraHmambl — MpopaboTka maTepunanos no 2
BaXHenLme 06BbEKTbI cenekunm| nekumsam
NpoaYLIEHTOB. MpopaboTka maTepunanos no 2
MukpoopraHmambl — y4ebHnKam
BaXkHelLwmne o6bekTbl cenekunn| MoaroToBka oTyeTa K 0,4
npoAyLIeHTOB. nabopaTtopHbiM pabotam
MukpoopraHnambl — CobecenoBaHue (KOMMOKBUYM, 2
BaXKHelLLe 0ObeKTbl Ccenekumm| nabopatopHble paboThbl)
NpoayLIEeHTOB. [MoaroToBKa K 9K3aMeHy 5
2  |OcHoBbl MyTareHesa MpopaboTka maTepunanos no 1
nekumsam
MpopaboTka maTepmanos no 2




NogroTtoBka oTyeTa K
nabopaTopHbIM paboTam

0,4

CobecenoBaHue (KONTOKBUYM,
nabopaTtopHble paboThl)

lMogrotoBka K aK3ameHy

MeTona rubpuamsauum n ero
ncnonb3oBaHue

MpopaboTka maTepmnanos no
nekumsam

MpopaboTka maTepunanos no
y4yebHukam

CobecegoBaHue (KONIOKBUYM)

MoaroTtoBka K OK3aMeEHYy

AN

Cnocobbl reHeTU4ecKoro
KOHCTPYyUpOBaHWs
MMKPOOPraHmn3moB invitro
Cnocobbl reHeTn4ecKoro
KOHCTPYMpPOBaHUS
MUKPOOPraHM3mosB invitro

MpopaboTka maTtepunanos no
nekunsim

—

MpopaboTka maTtepmnanos no
y4yeOHuMKam

CobecegoBaHue (KONTOKBUYM)

PN
&)

lMogrotoBka K 9K3amMeHy

Cnocobbl reHeTn4ecKoro
KOHCTPYyUpOBaHUs
MUKPOOPraHu3moB invitro

MpopaboTka maTepuanos no
nekumnsam

o=

MpopaboTka maTepunanos no
y4yeOHMKam

MoarotoBka K 3K3aMeHy

Cenekumsa npoayLeHToB
depmeHTOB

MpopaboTka maTepuanos no
nekumsam

=

MpopaboTka maTepunanos no
y4yebHukam

MogroToBka oTyeTa K
nabopaTopHbIM paboTam

0,4

CobecenoBaHue (nabopatopHbie
paboThbl)

1,5

MoaroTtoBka K 9K3aMeHy

Cenekuusi NpoayLEHTOB
BTOPUYHBLIX MeTabonmToB

MpopaboTka maTepuanos no
nekumsam

=

MpopaboTka maTtepunanos no
y4yebHukam

1

MoproToBka oTyeTa K
nabopaTopHbIM paboTam

0,4

CobecenoBaHue (nnabopartopHbie
paboTbl)

0,5

MogrotoBka K OK3aMeHy

3,8

6 YuyeOHO-meTOOAMuYeCcKOe U MHMpOpPMALMOHHOE obecnevyeHne AUCLUMNIUHDI
(moayns)
[ns ocBoeHnsA gncumnnivHbl 0By4vatoLWNNCS MOXET UCMNOSb30BaTb:

6.1 OcHOBHasa nuTepaTtypa

1. Mukpobuornoruss ¢ ocHoBaMn GuoTexHonormm (tTeopus M npaktuka) [TekcT] :
yyebHoe nocobue / . TIl. Wysaesa [u pgp.]; BIYWUT, Kadcdegpa Ouoxummn n
BnoTtexHonorun. - BopoHex : BI'YWUT, 2017. - 315 c.

2.Topoeesa, JI. A. MeTtogbl NONy4YeHMss MNPOMbILWIIEHHBIX  LUTaMMOB
MUKPOOpraHmamoB: yyebHoe nocobue / - Kemepoo :KemlY, 2020. [GneKTpOHHbIN
pecypc]. - https://e.lanbook.com/book/162605



https://e.lanbook.com/book/162605

3. EBcTurHeesa, T. H. Cenekumsa NpOMbILLNIEHHbIX LWITAMMOB MUKPOOPraHW3MOB:
yyebHoe nocobue / - CaHkT-lNeTtepbypr : HAY UTMO, 2017. — 59 c. - [ONeKTpOHHbIN
pecypc]. - https://e.lanbook.com/book/110484

6.2 [lononHuTenbHasa nuteparypa

1. Mukpobuonorus [TekcT] : meTogmyeckne ykasaHus Kk nabopatopHbiM pabotam
Ans cryaeHToB, oby4arowwmxca no cneuyuanbHoctTn 06.05.01 - «bBuronHxeHepuss wn
6ruonHdopmaTtuka» n HanpasneHnto 19.03.01 — «BunotexHonorns», o4YHOM hopmbl
obyueHna / O. C. KopHeeBa [n gp.]; BI'YUT, Kadegpa duoxummmn n 6uotexHonoruu. -
BopoHex : BI'YUT, 2016. - 32 c.

Nepunoaunyeckme usgaHua: brotexHonorus.

6.3 NepeyeHb y4ebHO-MeTOAMNYECKOIrO obecneyYyeHnsa ANnsi CaMOCTOATENIbLHOM
paboTbl obyyvarowmxca

1. MeTtoanyeckne ykasaHma aOna obyvarmxcss MO OCBOEHUIO  AUCLMMINH
(mogynen) B ®I'6EOY BO BI'YUT [GnekTpoHHbLIN pecypc] : MeTognyeckne ykasaHus Ans
oOyyalolmxca Ha BCeX YPOBHSX Bbiclwero obpasoBanua / M. M. LHadbinue, P. H.
MnotHukoBa; BIYUT, YuebHo-meTogmyeckoe ynpasneHue. - BopoHex : BI'YWUT, 2016. —
Pexum goctyna: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488

2. OcCHOBHbIE MPUHLMMbI CENMEKUNN MUKPOOPraHnamMoB [TeKkcT] : meToauyeckune
yKasaHusa 4nsa camocTosiTeNbHOM paboThl CTyaeHToB / BOpoHEX. roc. yH- T MHX. TEXHON.;
cocT. O.FO. Manbuesa, I'.I. Wysaesa, O.C. KopHeeBa. — BopoHex : BIYUT, 2021. -
10 c. Pexxum goctyna: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4981

6.4 lepeyeHb pecypcoB WH(POPMALMOHHO-TENIEKOMMYHMUKALMOHHON CeTU
«MHTepHeT», HEOOXOAMMbIX ANsi OCBOGHUSA ANCLUMNNNHBLI (MoAayns)

HanmeHoBaHue pecypca cetu «MIHTepHeT» ONeKTPOHHbIN agpec pecypca
HaydyHasi anekmpoHHasi 6ubniuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamesnbHas nnamegopma «HOpalim» https://urait.ru/
3BC «JflaHb» https.//e.lanbook.com/

AUBC «Meeallpo» https://biblos.vsuet.ru/MegaPro/Web
Caim Mu+Hucmepcmea HayKu U 8biclie20 http.//minobrnauki.gow.ru
obpasosaHusi P®

AnekmpoHHas UHopmayUOHHO- http.//education.vsuet.ru
obpasosamernbHas cpeda ®Ir60OY BO «BI'YUT

6.5 [lepeyeHb WHMDOPMALMOHHbLIX TEXHONOINMMU, UCNONb3yeMbIX MpuU
OoCylecTBNeHMn obpas3oBaTenbHOro nmnpouecca no AucuunnuHe (moaynio),
BKMOYasAs nepeyvyeHb MNporpamMmHoro obecnevyeHuss U NHGOPMALMOHHbIX
CMpaBOYHbIX CUCTEM

Mpn  uM3yyeHUM OuCUMNAWHBI  UCNOMb3YyeTCa nporpaMMmHoe obecneyeHue,
COBpEMEHHbIEe MpodyeccnoHanbHble 6asbl AaHHbIX U MH(OPMAUMOHHBIE CMpaBOYHbIE
cuctembl: ANOC yHuBepcuTeTa, B TOM 4ucrie Ha Gase nporpamMHON nraTdopmbl
«Cpepa anekTpoHHOro obyyeHuns 3KL».

Mpu ocBOEHMM AUCUUNIIUHBLI UCNONb3YeTCA JIMLEH3MOHHOE U OTKPbITOe
nporpaMmmHoe obecneveHue

Mporpammbi JInueH3un, pekBM3NTbI NOATBEPXKAAIOLIEro AOKYMeHTa

Adobe Reader Xl (6ecnnatHoe M0O)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html



http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4981
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488
https://e.lanbook.com/book/110484

Anbt ObpasoBaHne JTnuensuna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»

Microsoft Windows 8 Microsoft Open License

Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1
License No Level#61280574 ot 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Microsoft Open License
Professional Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1
License No Level #48516271 ot 17.05.2011 r.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1
License No Level #61181017 o1 20.11.2012 r.
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/
open-license

Libre Office 6.1 Jinuenana Ne AAA.0217.00
¢ 21.12.2017 r. no «beccpoyHo» (BknioveH B yCTaHOBOYHbIV NakeT
onepaumoHHow cuctembl AnbT O6pa3soBaHue 8.2)

KOMMAC 3D LT v 12 (6ecnnatHoe INM0O)
http://zoomexe.net/ofis/project/2767-kompas-3d.html

T-FLEX CAD 3D Horosop Ne 74-B-TCH-3-2018 ¢ 3AO «TOIN CUCTEMbI» ot 07.05.2018 .
YHuBepcuteTckas JInueHsnonHoe cornaweHne Ne AO0O007197 ot 22.05.2018 r.

Komnac 3D V21 JlnuensunoHHoe cornawieHne ¢ 3AO «ACKOH» Ne KA-16-

1380
CybnunueHsunoHHbi gorosop ¢ OO0 «ACKOH-BopoHex» ot 09.02.2022 .
APM WinMachine JInueHsunoHHoe cornawenne ¢ OO0 HTL «AlNMM» Ne 105416 ot
22.11.2016 .
CnpagoYHoO-rpasosbie cucmemsl

Mporpammbl JInueH3un, peKkBM3UTbI NOATBEpPXAAOLEro OKYMEeHTa

CnpasoyHbie [oroBop o coTpyaHuyecTse ¢ “UHhopMcBA3b-4epHO3eMbe”, PervoHanbHanbHbIi

npasoBas MHGOPMAaLMOHHBIV LIEHTP 06LLEPOCCUINCKO CETU PacrpoCTpaHEHNs NMPaBOBOW
cuecrema nHpopmaummn KoHcynbTaHT lNnoc
«KoHcynbTaHT Ne 8-99/RD ot 12.02.1999 r.
Mntoc»

7 MaTepnanbHO-TeXHU4Yeckoe obecneyeHme AUCLUUNIUHLI (MoAayns)

YyebHble ayguTopum ANA nNpoBeAeHus yd4ebHbIX 3aHATUA, B TOM 4uUcne B
doopmaTe npakTU4ecKom NOAroTOBKWU, BKITHOHAIOT:

aya. 414. YyebHaa ayautopus onst nabopaTopHbIX M MPAKTUYECKUX 3aHSATUN.
Komnnektol mebenu gns yyebHoro npouecca — 8 wT. baHa BogsHas LT-2 aByxmecTHas,
6aHsa BogaHaa UT 4329E, Hacoc BakyymHbIn KomoBckoro, nonspumetp CM-3, npubop
pH-meTp pH-150, cnektpogotomeTp CP-104/8, pedhpaktomeTp PP 454 b 2M.

Hoytbyk ASUS, mynbtumeannHbii, npoektop ACER, akpaH. Microsoft Windows
Professional 8 RussianUpgrade Academic OPEN 1 License No Level #61280574 ot
06.12.2012 r. http://eopen.microsoft.com

aya. 403. YyebHaa aygutopua Ona NpoBefeHMst 3aHATUA NEKUMOHHOro Tuna.
Hoytbyk ASUS, mynbtumegumnHbii, npoektop ACER, akpaH. Microsoft Office 2010



Russian Academic OPEN 1 License No Level #47881748 ot 24.12.2010 r.

aya. 419. YyebHas aygutopus gns nabopaTopHbIX WU NPaKTUYECKUX 3aHSATUMN.
Komnnektbol mebenu ansa ydebHoro npouecca — 10 wt. Mukpockon «MukpoMepg P-1» B
konuyectse 12 wrt., Mukpockon E-200 ¢ uyndgposon kamepon LevenhukC510 NG 5M,
TepmocTart ¢ oxnaxaeHnem TCO-1/80.

Hoytbyk ASUS, mynbtumeannHbii, npoektop ACER, akpaH. Microsoft Windows
Professional 8 RussianUpgrade Academic OPEN 1 License No Level #61280574 ot
06.12.2012 r. http://eopen.microsoft.com

Microsoft Office 2010 Russian Academic OPEN 1 License No Level #47881748 ot
24.12.2010 r. http://eopen.microsoft.com

AyouTopumn ons camocToAaTeNnbHOM paboTbl 0byyatoLWmxcs:

aya. 416. obopygoBaHHbIi  yy4ebHbin knacc (ayg. 416), oOCHaLLeHHbIV
komnbtoTepamn: Core i3-5403.06, C2DE4600 Hoytbyk ASUS, MynbTUMeOunHbIRA,
npoektop ACER, askpaH. Anbt O6pasoBanne 8.2 + LibreOffice 6.2. JluueH3ana Ne
AAA.0217.00 ¢ 21.12.2017 r. no «beccpoyHo»

YuTanbHble 3anbl 6ubnunoTteku:

KomnbioTepbl co cBOBOAHBIM [OCTYNoM B ceTb WHTepHeT v OneKTPOHHbIMU
B6MBNMOTEYHBIMN N MHPOPMALIMOHHO CNPaBOYHBIMU CUCTEMAMMW.

8 OueHo4Hble MaTepuanbl ANA NPOMEXYTOYHOW aTTecTauum oby4arowmxcs
no AvcumniuHe (Moaynio)

OueHoyHble maTtepuanbl (OM) Ans ANCUMNIIVHLI (MOAYNS) BKITHOYAIOT:

- NepeyeHb KOMMNeTeHUM C yKazaHMeM WHONKATOPOB LOCTMXKEHUS KOMMETEHLMHN,
3TanoB Ux OPMUPOBaHNS B NpoLecce 0CBOEHWsI 0bpa3oBaTenbHOW NPOrpaMmel;

- ONMcaHue LKan oueHnBaHus;

- TUNOBbIE KOHTPOSIbHbIE 3aJaHWsa UNU MHble MaTepuanbl, Heobxogumble Ons
OLIEHKWN 3HAHUWN, YMEHWUWN, HaBbIKOB;

- MeToAuYecKkue martepwuarnsl, onpegensaiolwmne npouenypbl OLEHUBAHUSA 3HaHWUMN,
YMEHWI, HAaBbIKOB 1 (MNKN) OMnblTa OeATENBHOCTW.

OM npeactaBnaTCa OTAENbHBIM KOMMEKTOM M BXOAAT B COCTaB pabouen
nporpamMmmbl AUCUUNNUHBLI (MoAayns).

OueHo4Hble MaTepuansl oopmupytotcs B cooteeTcTBun ¢ 1 BI'YUT «lonoxeHue
00 OLEHOYHbIX MaTepuanax».


http://eopen.microsoft.com/

OLEEHOYHbLIE MATEPUAIDbI
AnAa NPOMEXYTOYHOU ATTECTALUU

no AUCLUMNIIUHE

Cenekuus npoayLeHTOB



1 MepeyeHb KOMNETEeHUUIN C yKasaHUeM 3TanoB Ux (popMMUpPOBaHUS

Ne Kon dopmynupoBka Kon u HanmeHoBaHue nHaukaTopa

n/ | KoMneTeHUMn KOMMeTeHuUn LOOCTUXKEeHUA

n " KOMMeTeHunmn

1 MKBe-2 CnocobeH npoBoanTb HayyHo- | M3nk2 — CnocobeH k pas3paboTke HOBbIX
nccnefosarenbckne  paboTtbl U | aghdhekTUBHBIX nyten nony4yeHus
MapKeTUHIOBbIE MCCNENOBaHUA B | G otexHONOrMYECKMX NPOOYKTOB, CO3[aHMS
obnactu . MPOTpecChBHEIX COBPEMEHHbIX BMOTEXHOMOrMik, B TOM 4ucne
OroTexHoorMmn " HOBOW . N
BUOTEXHONOMMYECKOM  MPOAYKLMM HaHOOWMOTEXHOMOMMIA, TEXHOomorum
ANS MULLEBON MPOMbILLNEHHOCTM PEKOMOUHAHTHBIX 0Ee30KCMPUBOHYKIENHOBBIX
C uenblo noucka wu pa3p360'r|<y| KMCINOT, KNETOYHbIX TEXHOMNOMUI
HOBbIX  3PPEKTUBHBIX  MNyTen
nonyyeHnst BMOTEXHOMOrMYECKNX
NpOAYyKTOB, co3aaHus
COBpEMEHHbIX BuoTexHonorun, B
TOM 4ucne HaHOOUOTEXHOIOMMIA,
TEXHOMOrnmn PEKOMOUHAHTHbIX
[0€30KCUPUOOHYKNENHOBBIX
KMCNOT, KNETOYHbIX TEXHOMNOIM

MKe-7 CnocobeH ynpaBnsiTb NO3mk7  [poBoAUT BUMOTEXHOMOrMYECKni

AeVicTBYOLLMMM npouecc C  MCMOMb30BaHMEM  KyNbTyp
GroTexHorornyeckumn MUKPOOPraHW3MOB,  KMNETOYHbIX  KynbTyp

npoLeccaMu 1 NPou3BoACTBOM

paCTeHI/IIZ N XNBOTHbIX, BUPYyCOB

Ko n HanmeHoBaHue

Pe3ynbTtaTthbl 00y4YeHus (noka3aTenu oueHMBaHUs)

MHAUKaTopa

DOCTUXeHus

KOMNeTeHUUuu
MO3mke2 — CnocobeH k | 3HaeT: TpeboBaHWMA K CTepunM3auuMu nuTaTenbHbiX cpef, nyTM nonyvyeHns
paspaboTke HOBbIX | BMOTEXHONOIMYECKMX NPOAYKTOB
3P PEKTUBHBIX nyTen | YMeeT: NpousBOAMTb NepeceB NHOKYMSHTA C LeNbio BbIAENEHNUS YUCTOW KyTbTypbl
nony4eHus LWTaMMa MUKPOOpPraHM3mMa-npoayLeHTa Ans npoBeaeHms GuoTexHonornyeckoro
BUOTEXHOMNOrMYECKNX npouecca, OXMBAATb KyNbTYpbl MMKPOOPraHM3MOoB, NMPOBOAUTL NOCEBbI
NpOAYKTOB, CO3[aHNA | MMKPOOPraHM3MOB-NPOAYLIEHTOB Ha TBEPAbIE M XUOKME NUTaTeNbHbIE Cpefbl
COBPEMEHHbIX Bnageet: MeTogamun npuroToBNeHUst NUTaTENbHbIX Cpes, CMOCOOHOCThLIO
BuoTexHonorMii, B TOM | KynbTUBMPOBAHMA MUKPOOPraHU3MOB
yucne
HaHOGMOTExXHOMNOrnM,
TeXHonorun
PEKOMOMHAHTHbBIX
[Ee30KCMPUOOHYKIENHOBbI
X  KMCMOT,  KIETOYHbIX
TEXHONornm
WO3nks7 MpooauT | 3HaeT: npaBuna paboTel C  KynbTypamu  MUKpOOpraHuamoB, TpeboBaHus
BUOTEXHOMOINYECKUIA NpOV3BOACTBEHHON CaHUTapUK, acenTukm
npouecc C | YMeeT: NpuroToBnaTb NUTaTENbHbIE CPeabl AN KYNbTUBMPOBAHUSA MUKPOOPTraHN3MOB-

MCMONb30BaHMEM KyTNbTyp

MWKPOOPraH1M3moB,

KIMETOYHbIX
pacTeHMn U  XKUBOTHBLIX,

KynbTyp

NpoayLEeHTOB, BblAENsATh 1 NoaaepXmnBaTh YNCTbIE KyNbTypbl MUKPOOPTraHU3MOB -
npoayueHToB BAB, noarotaBnueaTh Guonoruyeckne o6bLEKTLI M MaTepuansl Ans
BGUOTEXHOMOrMYeckoro npoLecca, NPoBepATb 0AHOPOAHOCTL YNCTON KyMbTyphbl LUTAMMA
MUKpOOpraHMaMa-npoayLUeHTa no Moponormieckum 1 manonornyeckum nprusHakam

B/pycoB Bnapeet: meTogamun nogaepXXaHusa YUCTOW KynbTypbl LWUTaMMa MUKPOOPraHn3mMa-
npogyLeHTa
2 NMacnopT oLeHOYHbIX MaTepManoB NO AUCLMUMNIIMHE
Ne Pasgenbl gucunnnuHbl Koa n OueHOYHbIE MaTepuansl TexHonorus/
n/ HaMMeHOBaHW | HauMeHoBaHue NeNe npoueaypa
n € nHgukartopa 3agaHun oLeHuBaHus (cnocob
OOCTUXKEHUSA KOHTpOrs)




KOMMNEeTEHUNN

BaHk TecToBbIX 1,21-22 | bnaHo4Hoe
3agaHun TecTupoBaHue
(MpoueHTHas WwkKana)
CobecenoBaHu 36,49- MpoBepka
MwukpoopraHuambl — MKe-2 e (Bornpochl Anis 53, npenogasartenem
BaXKHenLwne oobeKTbl MKs-7 KOMMokBuyma, 88-102 | (ypoBHeBasi ukana)
cenekumm NpoayLeHToB. 3K3amMeHa)
CobecepoBann | 131-135 | MNposepka
e (Bonpochl K npenogasarenem
nabopaTopHbIM (ypoBHeBas Lkana)
paboTam)
BaHk TecToBbIX 2-4,23- | bnaHo4Hoe
3agjaHun 25 TecTupoBaHue
(MpoueHTHas WkKana)
CobecepnoBaHu 37,39,54 | MNposepka
e (Bonpocbl anga | -62, 66- | NnpenogaBaTtenem
KOMMOKBMYMa, 70, 72- | (ypoBHeBas LiKana)
MKg-2 3K3ameHa) 73%(}6(5)3-
OcHoBbI MyTareHesa MKe-7 Cobecenosani 122- Mposepka
e (Bonpochl K 128,136 | npenogaearenem
nabopaTopHbIM (ypoBHeBag wkana)
pabotam)
3apaun ans 141 lMpoBepka
3K3amMeHa npenogasaTenem
(ypoBHeBag Lwikana)
BaHk TecToBbIX 5-8, BnaHo4yHoe
3agaHun 26,27 TecTupoBaHue
MKe-2 (npoueHTHas wkana)
MeTopg rmbpuamnsaumm un NKe-7 CobecepoBaHu 40,74, MpoBepka
€ro 1Ucnosib3oBaHune e (Bonpochbl Ans 107 npenogasaTtenem
KOMMoKBMYMa, (ypoBHeBas Likana)
3K3aMeHa)
BaHk TecToBbIX 9-14, BnaHo4yHoe
Cnoco0bbl 3agaHun 28-32 TecTupoBaHue
reHeTUYECKOro MKg-2 (NpoueHTHas wkana)
KOHCTPYMpPOBaHU MKe-7 CobecenoBaHu 38,41- lMpoBepka
S e (Bonpochkl Ang 48, npenogasartenem
MMWKPOOPraHM3mMo KOMMokBuyma, 71,75-81 | (ypoBHeBas Lwkana)
B invitro 3K3ameHa)
BaHk TectoBbix | 15,16,33 | bnaHo4Hoe
Cenexums 3apaHun TecTupoBaHue
MKe-2 (npoueHTHas wkana)
MPOAYLEHTOB MKe-7 CobecenoBaHn | 63,82,85, | NpoBepka
ammHokm1cnor e (Bonpockl ans | 108-112 | npenopaBaTtenem
3K3ameHa) (ypoBHeBag Lukana)
BaHk TectoBbix | 17,18,34 | bnaHo4Hoe
3apaHun TecTMpoBaHue
(npoueHTHas wkana)
CobecenoBaHn | 64,65,83, | NpoBepka
Cenexuns MKB-2 e (Bonpochkl Ans 84,86, npenogasaTenem
MPOAYLEHTOB MKs-7 3K3ameHa) 113 (ypoBHeBag Likana)
hepMeHTOB CobecenoBaHu 127,128 | MNpoBepka
e (Bonpochl K npenogasaTenem
nabopaTopHbIM (ypoBHeBas Likana)
paboTam)
CeneKuvs MPOaYLIeHTOB BaHk TecToBbIX 19,20,35 | BnaHo4HOEe
MNKe-2 3agaHun TecTupoBaHue
BTOPMHHBIX MKBe-7 (mpoueHTHas wkana)
meTabonuToB
CobecenoBaHu 87,114- | lNpoBepka




e (Bonpochbl Ans 121 npenogasartenem

3K3aMeHa) (ypoBHeBas Lwkana)

CobecepoBann | 129,130, | NpoBepka

e (Bonpochl K 137,138, | npenogaBaTtenem

nabopaTopHbIM 139 (ypoBHeBas Lwkana)

pabotam)

3apgayn ona 140,142 | lNpoBepka

3K3amMeHa npenogaeaTenem
(ypoBHeBas Likana)

3 OueHo4HbIe MaTepuanbl AN NPOMEXYTOYHOM aTTecTauum

TunoBble KOHTPOJbHbIE 3af4aHUA UMK UHbIEe MaTepuanbl, Heobxogumbie ans
OLEHKU 3HaHWW, YMEHUW, HaBbIKOB WU (MNKM) onbiTa AEATENbHOCTHU,
Xapaktepusyrowmx 3tanbl GOpMUPOBaAHMA KOMMNETEHUUN B npouecce OCBOEHUA
obpa3oBaTesibHOM NporpamMmmbli

ATTecTauma obyyarouieroca no gucumnnsMHe NpoBoanTCa B popMe TECTUPOBAHUS
N NnpegycMaTtpmBaeT BO3MOXHOCTb Nocreaytowero cobeceqoBanus (ak3ameHa).

Kaxgbi BapmnaHT TecTa BktodaeT 20 KOHTPOSbHbIX 3a4aHWN, U3 HUX:

- 10 KOHTPOSIbHbIX 3ajaHUN Ha NPOBEPKY 3HAHUN;

- 8 KOHTPOSbHbIX 3a4aHNN HA NPOBEPKY YMEHWUM;

- 2 KOHTPOSbHbIX 3a4aHNsA Ha NPOBEPKY HABbLIKOB,

3.1 NMpopaboTka maTepuanoB No NeKUMaM, y4eOHMKam, y4eOHbIM Nocoounsam

NO3mks2 — CnocobeH Kk pa3paboTke HOBbIX 3PMEKTUBHBIX MNyTEN MNONyYeHUs
BUOTEXHOMNOrMYEeCKMX NPOAYKTOB, CO30aHUSA COBPEMEHHbIX BMOTEXHONOMNIA, B TOM Yucne
HaHOBMOTEXHOMNOrMIN, TEXHONMOMMN PEKOMBUHAHTHBIX AE30KCUPUOOHYKNENHOBLIX KUCHOT,
KNeTOYHbIX TEXHOMNOMMM

NAO3nker — MpoBoanT BUOTEXHONOIMYECKUIA NPOLIECC C UCMOMNb30BaHUEM KyrnbTyp
MUWKPOOPraHM3MOB, KNETOYHbIX KyNbTYp PacTEHWU U XXMBOTHbIX, BUPYCOB

OcyuwecTtBnserca  oby4alWMMNCA  CaMOCTOATENBHO C  MCMNOSIb30BaHUEM
nutTepaTypbl, PEKOMEHOOBAHHOW K U3YYEHUIO U NpeacTaBneHHOM B paboyen nporpamme
ANCUNNINHDI.

3.2 TecTbl (TECTOBbIE 3aAaHuUA)

NO3nke2 — CnocobeH k pa3paboTke HOBbIX 3MEKTUBHBIX NYTEN NONyYeHUs
ONOTEXHONOrMYECKNX npoayKkrToB, CO34aHNA COBPEMEHHbIX 6VIOTeXHOJ'IOI'I/Il7I, B TOM 4ucne
H3HO6I/IOT€XHOJ'IOFI/II?1, TEXHOMOIMM peKOM6I/IHaHTHbIX D,e3OKCI/lpVI6OHyKJ'IeI/IHOBbIX KNCIOT,
KINEeTOYHbIX TEXHOMNOIMMM

Ne TecToBOE 3ajaHue C BapnaHTaMy OTBETOB U NpaBuUITbHbIMU OTBETAMM
3agaHu
5
1. YeM 3aHMMaeTCsi reHHasi HXeHepus:
a) bmsmyecknm BO3AENCTBUEM Ha XUIHEOEATENbHOCTb MUKPOOPraHN3MoB
0) npeobpasoBaHuem OHK
B) Bbibopkow Hanbonee NpMcnocobneHHbIX OpraHN3MoB
r) npeobpasosaHnem PHK
2. MoyeMy nerye BbISIBNSATb MyTaUUN Y MUKPOOPraHU3MOB yXKe B MEPBOM NOKONEHUN:
a) NOTOMY, YTO OLHOKMETOYHbIE OPraHN3Mbl KUBYT MEHbLLE, YHEM MHOTOKIETOYHbIE
0) noToMy, YTO OQHOKIETOYHbIE OPraHU3MbI coaepXKaT ranyiongHbIn Habop
XPOMOCOM




B) NOTOMY, YTO OOHOKIIETOYHbIE OpPraH3Mbl cogepKaTt OUNSIOMAHbIN Ha6op XpomMmocom
F) NOTOMY, YTO OQHOKIIETOYHbIE OPraH3mMbl XXUBYT O0J1blWEe, YeM MHOTIOKJ1ETO4YHbIE

B 4yém 3akmnto4aeTcsa NCKYCCTBEHHbIN MyTareHe3 MUKPOOpPraHW3MOB:

a) NPMMeHeHne XMMUYeCKUX BeLLeCcTB ANA NoNy4YeHusi Heo6XxoAMMon MyTaumm
©0) n3amMeHeHne reHoTUNa MMKPOOPraHN3MOB

B) «PegaktnpoBanue» OHK

r) «Pegaktuposanue» PHK

eHHble U TOYEYHblE MyTauun — 3TO:
a) He OAHO 1 TO Xe

©) ogHO 1 TO ke

B) HE M3y4eHOo

r) NPaKTUYECKN OJHO 1 TO Xe

OTtpanéHHas rmbpuausauns — ato

1) nony4YyeHne MeXBUAOBbLIX U MEXPOAOBbLIX rMGpuaoB
2) cKpelmBaHME pasnmyHbIX YUCTbIX JIMHUNA

3) U3MeHeHne reHoTuNna MMKPOOPraHM3mMoB

4) nony4eHne BHYTPMBUOOBbLIX 1 MEXPOAOBLIX rTMOpnaoB

M'Mbpuansaumsa MMKpOOpraHn3MoB MO3BOSISET:

- OTOMpaTb PeKOMOUHAHTbI BTOPOro NOKOJIeHUs, T.€. NOCIe PeKOMOUHauum
XPOMOCOM

- oTbnpaTtb pekOMOMHaHTBI MEPBOrO MOKOSIEHNS, T.€. MOCNe PEKOMOMHALMM XPOMOCOM

- oTObMpaTb pEKOMOMHaHTBI TPETLENO NOKOMNEHNUS, T.€. Nocne pekoMbnHaLmMm XpoOMOCOM

- oTbupaTtb PEKOMOMHAHTBI YETBEPTOro NMOKOMEHUs, T.€. Nocne pekomMBuHaLUmnm XpoOMOCOM

MexaHnam, ¢ NOMOLLIbI0 KOTOPOro roOMONOrMYHbIE XPOMOCOMbI MOTYT 0BMEHMBAaTLCA reHamu,
3To

a) MyTaHTHble annenu

6) ruraHTCckMe XpoOMOCOMbI

B) KIlaccuyeckoe pacnpegerneHve

r) KpOoccuHroBep

WckntoumTe nuwHee noHATME 3 opM B3anMMOAENCTBUS FEHOB Mexay cobon
a) KOMMNSIEMEHTAPHOCTb (JOMOSNTHUTENBHOCTb)

0) anucTas

B) nonumepus

r) KPOCCUHroBep

[Deneuns:

1) MNoBTOpPEHME y4acTka XPOMOCOMbI

2) BbinapeHne 60MnbLUIOroO YUCHa HYKNeoTMAOB

3) MoBopoT yyacTka xpomocombl Ha 180 rpagycos

4) MNepemeLLeHre y4acTka XpOMOCOMbI B APYron panoH

5) N3ameHeHus XxpoMOoCoM, 3axBaTblBarOLLME OAHY Napy OCHOBAHWN

10.

Oybnukauus:

1) NoBTOpPEHME yYacTKa XpOMOCOMbI

2) BbinageHue 60nbLUIOro yncna HykneotTunaos

3) MNoBopoT yyacTka xpomocombl Ha 180 rpagycos

4) MNepemelLeHre y4acTka XpOMOCOMbI B APYron panioH

5) 'ameHeHns XpoMOCOM, 3axBaTbiBaOLLME OOHY Napy OCHOBAHWUM

11.

HazoBuTe TN M3MEHYMBOCTU NPU MyTaLUsiX Y BaKkTepuii:
1) FeHeTNYeCKNMn

2) ®eHoTUMMYECKUIA

3) PekomMBUHaLIMOHHBIN

4) CoyeTaHHbIN

5) MoanduKkaunoHHbIN

12.

CyLHOCTb reHeTU4YeCKUX pekoMBburHaumi 3aKknoyaeTcs B:

1) ObMeHe reHeTMYECKUM MaTepuanom Mexay ABYMS KneTKamu, HecyLmnumm
KOMOMHaLUUIO FreHOB POAUTENbCKUX KNEeTOK

2) MNoBopoTe yyacTka xpomocombl Ha 180 rpagycos

3) ameHeHun nocnegoBaTenbHOCTU HYKNEOTUAOB

4) 'ameHeHWn CBONCTB MUKpoba, He CONPOBOXOAIOLNECA HAPYLLUEHNEM B FEHETUYECKOM
annaparte Mukpoba

5) MNepemeLLeHne y4acTka XpOMOCOMbI B APYrov panoH

13.

TpaHcdopMaums OCyLLIEeCTBSETCS C MOMOLLbIO:




1) YmMepeHHoro cara

2) dakTopa hepTUnbLHOCTH
3) OHK KynbTypbl AOHOpa
4) IlnsoreHnsauum

14. O6Lwmm gna nnasmuabl U 6akTepranbHON XPOMOCOMbI ABMSETCS:
1) PacnonoxeHa B uMtonnasme
2) KonbueBas cdopma OHK
3) He sBnseTcs xun3HeHHO BaXHOW Anst GakTepuanbHON KNeTKK
4) MoxeT nepeHocuTCcAa N3 ogHon 6akTepmanbHON KNETKN B APYryto
5) Yncno He Bonee ogHoM
15. AMWHOKMCOTbI B CBETE BUOTEXHOMOMMYECKOro NpoLiecca siBNSATCA
a. BHEKINETOYHbIMM LieneBbIMU NPpOAyKTaMu
b. nepBn4HbIMM MeTabonutamm
C. BTOPMYHbIMK MeTabonmTamm
d. BuTammHamm
16. MexaHu3m KOHTPOIIS CKOPOCTU OMOCUHTE3a aMUHOKMUCIOTBI Y MPUPOAHOIO NpodyLeHTa —
KMLLEYHOW Naroyku, NpensaTcTBYIOWMN N30bITOYHOMY HaKOMMEHNIO aMUHOKUCTIOThI
a. He cornacoBaHHas penpeccus
b. cornacoBaHHas penpeccus
C. COBMECTHOE UHrMbupoBaHue
d. penpeccus
17. MyTauusa lac UV5 B npomoTopHO 0bnactu lac-onepoHa genaet CuHTe3 epMeHTOB 3TOro
onepoHa
- HOYYBCTBUTEJNIbHOM K NPUCYTCTBUIO IMIOKO3bI B cpeae
- YyBCTBUTENbLHOW K MPUCYTCTBUIO FMIOKO3bI B Cpeae
- YyBCTBUTENbLHOM K MPUCYTCTBUIO CONen B cpeae
- HEYYBCTBUTENbHOM K NPUCYTCTBUIO CONEN B cpeae
18. [nsa npoMbILLNEHHOro NoNy4YeHNss ackopOMHOBOW KUCNOThI NPUMEHSIOT MeTo PelxwiterHa.
COrfacHoO AaHHOMY MeToAy, MPOLLEeCC COCTOUT U3 6 cTagun, ogHa 13 KOTopbIX ABMsieTCs
OMOTEXHONOMMYECKON
a. nonyyexue D-copbuta ns D-rntoko3bl (MoNyYeHHON 13 Kpaxmarna) MeTogomM
KaTanuTnyecKkoro BOCCTaHOBIIEHNS BOLOPOAOM.
b. nony4yeHue L-cop603bi ns D-copbuta MeToaoM rinyouMHHOro aapobHOro oKUcneHus
C. nony4yeHne anaueToH-L-cop6o3bl n3 L-copbo3bl NyTeEM ee aueTOHUPOBAHUS.
d. nony4yeHne rmgpaTta guaueToH-2-keTo-L-ryffoHOBOW KUCMOTbI MyTEM OKUCINEHNS ANALIETOH-
L-cop60o3bl
19. MpoMmbILNEHHBIM NPOAYLIEHTOM KapOTUHOMAOB ABMSEeTCS
a. FeHHO-UHXEHEPHbIE LUTaMMbl KULLEYHOW Nanoyku
b. nekapckue opoxcku-caxapomuueTbl
C. retepoTtannuyeckum MuuennspHbii rpu6 Blakeslea
d. mMeTaHoreHHble GakTepum
20. AHTUBNOTUKM ABNSOTCA

a. NepBUYHbIMK MeTabonMTamm
b. BTOpuyHbIMM MeTabGonuTammn
C. aMMHOKMCIoTamu

d. cdbepmeHTamMum

NO3mke7 — MpoBOAMT BUOTEXHONMOMMYECKMUIN MPOLLECC C UCMONb30BAHNEM KYIbTYP

MWKPOOPraHW3MOB, KNETOYHbIX KyNbTYp PaCTEHWUI U KMBOTHbIX, BUPYCOB

Ne
3a4aHun
A

TecToBOe 3agaHue BapunaHTamMmun OTBETOB U NMpaBUJibHbIMKX OTBETAMU

21.

Kakas rmaBHas uenb cenekumn ogHOKNETOYHbIX OPraHn3MOB:
a) BbIpaCTUTb MHOXECTBO GakTepui

0) yckopuTb POCT OAHOKINETOYHbIX OPraHM3MOB

B) AOOUTBLCA BbICOKON NPOU3BOAUTENBHOCTHU

r) BbIACHUTb MEXaHWU3M Pa3BUTUS MyTaLWi

22.

Boigenennem u3 OHK kakoro-nnbo opraHvama onpeneneHHoro reHa wnm rpynnbl reHoB,
BkrtoveHnem ero B [AHK Bupyca, cnocoBGHOro npoHukaTb B GakTepuarnbHylo KneTky, C Tem
4YTOObI OHA CUHTE3NPOBana Hy>XHbli DEPMEHT UK APYroe BELLeCcTBO, 3aHMMaeTcs




1) KNeToYHast UHXeHepws 2) reHHasi UHXXeHepuA
3) cenekumsi pacteHun 4) cenekums XXMBOTHbIX

23.

HeobpaTtumoe naMeHeHve HacneacTBEHHOMO annapaTa Ha3blBaeTcs:
a) MyTauumen

©0) cenekunen

B) Herpynaunen

r) retepo3ncom

24,

YNCTYIO NNHMIO OPraHN3MOB MOMyYakT METOA0M:
a) myTareHesa

©) reteposuca

B) MHOpUAUHra

r) Hempynsumm

25.

B 4yém 3aknto4aeTcs NCKYCCTBEHHbLIN MyTareHe3 MMKPOOpPraHW3MOB:

a) U3MEeHeHWe reHoTMNa MMKPOOPraHM3MoB

6) BblpalmBaHue Hanbonee NPON3BOAUTENbHbIX OPraHN3MOB

B) NpMMeHeHue ynbTpaduoneTa, XMMUUYECKUX BelLecTB AN NonyvyeHus
Heo6xoQUMON MyTauuu

r) BblgeneHve Hanbonee Npon3BoanUTENbHBLIX OPraHM3MoB

26.

MHOpuAanHr - aTo:

1) ckpelLmBaHne pasnnyHbIX BUAOB

2) ckpewmBaHme 611M3K0 POACTBEHHbIX OPraHM3MoOB
3) cKkpeLymBaHme pasrmyHbIX YNCTbIX JIMHUNA

4) yBenum4eHne Yyncna XxpomMocom y rubpugHomn ocobum

27.

AyTOpnauHr — aT0

1) HepoAcCTBeHHOE CKpelMBaHMe Mexay 0cobsiMuM 0AHOW NopoAbl UMU pasHbIX nopon
XMBOTHbIX B Npeaenax ogHoro Buaa

2) poOCTBEHHOE CKpeluuBaHWe Mexay ocobsmMM OOHOWM nopodbl WM pasHbiX Mopoa
XMBOTHbIX B NpeJenax ogHoro BMaa

3) HepoaCTBEHHOe CKpelyyBaHue Mexay ocobsamMu OAHOWM nopoAdbl WAWM  pasHbiX Mopog
XXMBOTHbIX B Mpefernax HecKoNbKUX BUA0B

4) poacTBEHHOE CKpelumMBaHWe Mexgy ocobsMu OAHOW MOPOAblI UMW pasHbiX MNOPOA
XMBOTHbIX B Mpefenax HeCKOMbKUX BUA0B

28.

"eHeTN4YeCcKoe KOHCTpyMpoBaHue in vitro: 0CHoBaHO Ha

- BBeAeHun niameuayanbHbix coparmerHToB [1HK B xuBylo kneTky ¢ nonyyeHmem
PEKOMOMHAHTHbIX FTEHETUYECKMX CTPYKTYP C 3aAaHHbLIMU CBOMCTBaMMU

- BBeAeHUW nHausmayanbHbix dpparmeHToB PHK B nn3npoBaHHyto KNeTky ¢ nofnyvyeHnem
PEKOMBUHAHTHBIX FrEHETUYECKUX CTPYKTYP C 3ad4aHHbIMU CBONCTBaMM

- BBeAeHUW nHausmayanbHbix pparmeHToB PHK B 1Byt KNETKY C nonyyYeHnem
PEKOMOUHAHTHBIX rEHETUYECKUX CTPYKTYP C 3aaHHbIMWU CBOMCTBaAMU

- BBeAeHun nHansmayarnbHbix dpparmeHToB [AHK B XuMBYyt0 KNETKY ¢ nonyyYyeHuem
PEKOMOUHAHTHbIX FEHETUYECKUX CTPYKTYP C rMbpunaHbIMUM CBONCTBaMU

290.

KM3HEHHO BaXXHOW reHeTUYeCKon CTPYKTYPON SABNAETCS:
1) Mnasmuapl

2) TpaHCMNO30HbI

3) 1S- nocnegoBaTenbHOCTH

4) BaktepmanbHasa XxpoMocoma

30.

K XpOMOCOMHBIM MyTaLuUsAM MO MOMEKYNAPHOMY MEXaHU3My OTHOCATCS:
1) Oeneuun

2) TpaHcnokaums

3) Qy6nukauusa

4) KoHbtoraums

5) TpaHcdopmaums

31.

Mepepaya OHK ot 6akTepuii-goHopa K 6akTepumn-peumnmeHTy npu
y4yacTum baktepuocpara, HasblBaeTCs:

1) TpaHchopmaums

2) TpaHcayKumA

3) KoHBIOraums

4) puccoumnaums

5) TpaHcnokauus

32.

Bbibepute onpeaeneHune npouecca TpaHcopMauun y 6akrepuii:
1) lNMepeHoC reHeTYECKOro MaTepuana us KneTki




[OHOpa B KIETKY PELIMMNMNEHT, NPU CKPELLMBaHNUN.

2) lNepeHoc reHeTNYeCKoro MaTepuana oT AOHOpa K peLMnUeHTY npu nomowm dara.
3) MNepeHoc cTporo onpeaeneHHbIX reHOB OT A0HOPA K PELMNMENHTY NpY NOMOLLM doara.
4) HenocpepcTBeHHasA nepepava reHeTUYECKOro marepuarna ot

AOHOpa K PELUNUEHTY.

5) MNepeHoc R-nnasmungbl 0T AOHOPA K PELMNNEHTY.

33.

Corinebacterium glutamicum siBnsieTca npogyLEeHTOM ans criegyowmen aMMHOKUCIOTbI
a. NU3uH

b. deHunananuH

C. nsoneuumH

d. TpunTodaH

34.

B cenekuuun npogyLeHTOB (hepMEHTOB UCMONb3YETCA METOL, NOMYyYEHUS] KOHCTUTYTUBHbIX
MyTaHTOB. [l 3TOro NpUMeHsItoT

- MeTabonnsnpyemble aHanorn cy6cTaTtoB, He CNOCOGHbLIX Bbl3BaTb MHAYKLMIO CUHTE3a
- MeTabonunsnpyemMble aHanoru cy6cTaToB, CrocobHble BbI3BaTb MHAYKLMIO CUHTE3A

- cTabunbHble aHanoru cybcraToB, CNOCOOHbIE Bbl3BaTh UHAYKLIMIO CUHTE3a

- cTabunbHbIE aHanorn cybcTaTos, HE CNOCOOHbIE BbI3BAaTh MHAYKUMIO CUHTE3a

35.

BroTexHonorm4eckuin npouecc nNonyyYeHrst ackopbruHOBOW KMCNOThI (3Tan NosfyyeHus rmgpata
ONaueToH-2-keTO-L-ryfIoHOBOWM KUCIOTbI) MOXKET BKIOYaTb:

a. KynbTuBMpoBaHue TpaHcchopMmupoBaHHbIX kneTok Erwinica hebricola

b. mukpobuonornyeckoe paciienneHme Lennonosbl

c. COBMECTHOE KynbTUBMpOBaHME MuUkpoopraHmamoB Corynebacterium n Erwinica hebricola

d. nocrnepoBaTenbHoOE KynbTUBMPOBaHME MUKpoopraHMaMoB Corynebacterium n Erwinica
hebricola

3.3 CobecepnoBaHue (Bonpochkl ANA KOMSIOKBMYMa U 3K3aMeHa)

NO3nke2 — CnocobeH k pa3paboTke HOBbIX 3EKTUBHBIX NYTEN NONYyYEeHUS
BMOTEXHONOrMYECKNX NPOAYKTOB, CO30aHNSA COBPEMEHHbBIX BUOTEXHOMOMNIN, B TOM YMcCne
HaHOBMOTEXHOMOIMIN, TEXHOMNOMMIN PEKOMOMHAHTHBIX 4E30KCUPUOOHYKNENHOBBIX KUCHOT,
KNEeTOYHbIX TEXHONOrNI

Homep TekcT Bonpoca

Bonpoca
36. Llenu n 3agaun cenexkunm NnpoayLeHToB
37. C yem cBsi3aHa reHeTn4eckas pekombmHauns?
38. MyTareHes in vitro. MeTog HanpaBneHHOro MytareHesa
39. MoaudukaLmm HanpaBneHHOro MyTareHesa
40. M'Mbpuansaums rpnboB 1 ApoxKen
41. KoHbtoraums y 6aktepuini. KOHbHOratmBHOCTb Nnasmmg
42. TpaHcdhopmauna 6aktepuin n ee ycnosusi
43. MeTtopa cnvsHna npoTonnacToB Y MUKPOOPraHN3MOB M €ro 3HaYeHne
44, OcobeHHOCTM KOHCTPYUPOBaHWSA NPOAYLIEHTOB Ha OCHOBE 3YKapMOTUYECKNX MUKPOOPraHna-

MOB

45, XapaKkTepucTtumka OpoXxKeBbIX NnasMmmg
46. PepmeHTbI, NPUMEHSEMBIE B FEHETUYECKOM KOHCTPYUPOBAHUM MUKPOOPraHM3MoB
47. lMnasmuaHble BEKTOPLI
48. Kocmuabl 1 nx ocobeHHOCTH
49. [MyTn nonyyeHns BUOTEXHONOIMYECKUX NPOAYKTOB
50. YT0 Takoe TpaHcayKuma?
51. KakoBa ponb uccrnefoBaHuin Mo reHeTNKe MUKPOOPraHNM3MOB B pa3BUTMM BUOTEXHONOMMK?
52. YT0 Takoe TpaHcdhopmauma? BoamoxkHa Ny TpaHcdopmaums y BbICLLMX OPraHM3mMoB?
53. Y70 Takoe Meno3? Yem oH oTnuyaeTcsa oT Mntosa?
54. YTo Takoe MyTaums CNoHTaHHasa 1 MHOYUMpOBaHHasA
55. YTto Takoe KoHborauua?
56. Kakvne mytareHbl Bam n3BecCTHbI?
57. Kakve nsmeHeHus Bbi3blBalOT (prsmyeckne MmytareHbl?
58. Ha Kakvie rpynnbl pasgensioT XMMUYeckue MyTareHb!?
59. KakoBO npakTtuyeckoe 1 TeopeTnyeckoe 3HadeHne paboT Mo MCKYCCTBEHHOMY BbI3bIBAHUIO




MyTauun?

60. Kakvne coegnHeHus obnagatoT aHTUMyTareHHbIM CBOMCTBOM?

61. B 4ém reHeTnyeckas CyLHOCTb MUTO3a U Mero3a?

62. Kakne CTpyKTypbl KNeTKM CBA3aHbl C nepegaven HacneacTBEHHOCTU?

63. OCHOBHblE TEHAEHLMM B pa3BUTUN cenekumm NnpoayLeHTOB aMUHOKUCNOT

64. MpenmyLLeCTBa NCMONb30BaHUSA MUKPOOPraHM3MOB Ansi CO34aHusa NpoayLLEeHTOB (hepMeHTOB

65. Cnocobbl co3gaHus npoayLeHToB EPMEHTOB

66. [MonyyeHne MyTaHTOB C MOMOLLbIO MyTareHesa in vivo

67. Cnocobbl 0T6opa MyTaHTOB

68. OcHOBHblE MyTareHHble (akTopbl

69. Tunbl MyTauMi 4nsa NonyyYyeHus NpogyLeHToB

70. Cnoco6bl NOBLILLEHUS NPOAYKTUBHOCTU MyTaHTOB

71. "eHeTU4ecKoe KOHCTPYUpOBaHME LUITaMMOB-NPOAYLIEHTOB in Vivo

72. MyTareHes in vitro. MeTo HanpaBneHHoOro MyTareHesa

73. Moaudurkaumm HanpasneHHOro MyTareHesa

74. Mbpuamnsaumns rpubos 1 OpoxKen

75. KoHbtorauust y 6akrepuin. KoHbloraTMBHOCTb Nnasmug

76. MeTopf crnvsiHMa NpoTONIacToB Y MUKPOOPraHM3MOB M ero 3Ha4YeHne

77. OcobeHHOCTM KOHCTPYUPOBaHWS NPOAYLIEHTOB HAa OCHOBE 3YKapUOTUYECKNX
MUWKPOOPraHn3moB

78. MeToga crnvsaHua npoTonnacToB M ero UCNOSb30BaHWE AN NONy4YeHUs PEKOMOVHAHTOB Y
DakTepuin, rpuboB 1 opoxoken

79. MeTofb! NOBbILIEHUS] NPOAYKTUBHOCTU MYyTaHTOB

80. MyTareHes. Tunbl MyTareHoB, UCMOSb3yEMbIX MPU UHOYLUPOBAHHOM MyTareHe3e. Cnocobbl
oThopa MyTaHTOB

81. [Mony4yeHne pekoMONHaAHTOB y rpMBOB 1 OPOXOKEN METOAOM rMbpuamsaumnm

82. MeTogpl cenekumny NpoayLEeHTOB aMUHOKUCIIOT

83. KoHCcTpyupoBaHue npoayLieHTOB (PEPMEHTOB C NMOMOLLIbIO FTEHETUYECKOWN UHXEHEPUU

84. KoHcTpympoBaHne NpoayLeHToB PEPMEHTOB C MOMOLLbIO CIUAHUS NPOTON1acTOB

85. Cnocobbl co3gaHnsi NpoayLLeHTOB aMUHOKUCTIOT

86. Cnocobbl co3gaHnst NpoayLEHTOB BUTAMWUHOB

87. Cnocobbl co3gaHnsi NpoayLLEHTOB aHTMOMOTUKOB

NO3nks-7 — MpoBOANT BMOTEXHONOMMYECKMIA NPOLLECC C UCNONBb30BAHMEM KYIbTYp
MUKPOOPraHU3MOB, KITETOYHbIX KyNbTyp pacTEHUN N XNBOTHLIX, BUPYCOB

Homep TekcT Bonpoca
Bonpoca
88. Cnocobbl oT6opa MyTaHToB
89. CepTtudpmkaumsa wramma-npoayLeHTa, TEXHONOMMU C X NPUMEHEHNEM
0. MprHUMNbl Nogdopa CXOAHOro WTamMmMa 451 Cenekumm
91. Llenn n 3agaun cenexkuum NnpoayLeHToB
92. TpeboBaHusa K CTepunM3aumm NUTaTernbHbIX Cpeq
93. CepTtudpmkaumsa wramma-npogyLeHTa, TEXHONOMMU C X NPUMEHEHNEM
94. MprHUMNbl nogdopa CXOAHOro WTamMmMa 451 Cenekumm
95. TpeboBaHus, npeabaBnsemMble K MPOMbILLIIEHHbIM LWTaMMaMm
96. lMogroToBka NCXOOHOrO WTaMMa K cenekumm
97. BblaeneHne 4ncTomn KynbTypbl LWTaAMMa MUKPOOPraHM3mMa-npoayueHTa ans nposegeHns
BuoTexHonorMyeckoro npowecca
98. MpaBuna paboTbl C KyNbTypaMyu MUKPOOPraHN3mMoB
99. TpeboBaHWsA NPON3BOACTBEHHON CaHUTapPUN, acenTuku
100. OxumBneHne KynbTypbl MUKPOOPraHM3MoB, Crocobbl NoceEBa MUKPOOPraHU3MOB-NPOAYLIEHTOB
Ha TBepAble Y XnaKne nutaTenbHble cpeapl
101. MeToapbl NpoBepKM 0OHOPOOHOCTU YACTOM KyNbTypbl LUTAMMa MUKPOOPraHM3ma-npoayLeHTa
Nno MOpPONOrM4ecknm 1 PU3NONOrMYeCckUM NpusHakam
102. MeToabl NPUroToBNEHNs NMTaTeNbHbIX CPes, KyNbTUBMPOBAHUSA MUKPOOPraHM3MOB
103. MyTareHes. Tunbl MyTareHoB, UCMONb3yeMbIX NPU UHOAYLUMPOBaAHHOM MyTareHe3e. Cnocobbl
oTbopa MyTaHTOB
104. Cnocobbl 0TOOpa MyTaHTOB




105.

Tvnbl MyTauMin aAng nNony4yeHUs NpPoayLIeHToB

106.

Cnocobbl NOBbLILLEHUS MPOAYKTUBHOCT MyTaHTOB

107.

TpaHcdhopmaunsa 6aktepuii n ee ycrnosusi

108.

MpoayueHTbl aMUHOKUCIOT CeMeENCTBa acrnaparMHOBOW KUCNOTbI M UX cenekuus

109.

Cenekuusi npoayueHToB apoMaTnvyeCKnx aMmMHOKNCIIOT

110.

Cenekuus NpoayLEeHTOB aMUHOKUCIIOT CEMENCTBA FMyTaMUHOBOW KUCTOThI

111.

Cenekuus NpoayLEeHTOB NponnHa U ructuanHa

112.

XapakTepuctnka OCHOBHBIX Fpyrnn MUKPOOPraHM3MOB-NpoayLLEeHTOB aMUHOKUCIIOT

113.

BaxHeliwme knaccbl pepMeHTOB, Nony4yaeMbiX MUKPOBUONOrMYeckuM cnocobom, nx
OCHOBHblE NPOAYLEHTHI

114.

Cenekuust NpoayLEeHTOB nonucaxapwaos

115.

Cenekuusi npogyLIEeHTOB NMUNMA0B

116.

Cenekumsi NpoayLIeHTOB OPraHNYecKnx KUCMoT

117.

Cnocobbl KOHCTPYMPOBaHUSA MUKPOOHbBIX MPOOYLEHTOB OpraHUyYecKmMx KUCnoT

118.

Cenekuusi npoayLeHTOB BUTaMWHOB

119.

Cenekumsi NpoayLIeHTOB KapOTUHOMOOB

120.

®uTtoropmoHbl. Cenekums npoayLEeHToB (PbUTOropMOHOB

121.

Cenekuusi NpoayLeHTOB aHTUOMOTUKOB

3.5 CobecepoBaHue (Bonpochbl No nabopaTtopHbIM paboTtam)

NO3nke-2 — CnocobeH kK pa3paboTke HOBbIX 3MEKTUBHBIX NYTEN NONYyYeHUs
OMOTEXHONMOrMYECKNX NPOAYKTOB, CO34aHNA COBPEMEHHbLIX BMOTEXHOMOrMIA, B TOM Yncne
HaHOBNOTEXHONOMIN, TEXHONOMIN PEKOMBUHAHTHBLIX AE30KCUPUOOHYKNENHOBBIX KUCHOT,
KNETOYHbIX TEXHOMOINM

Homep
BOnpoca

TekcT Bonpoca

122.

B 4yem cocTouT MonekynspHbIi MexaHnam Guonornyeckoro aenctenst YO nanyyeHns?
Y®-usnyyeHue, B3auMoaemcTBysl C BeWeCTBOM, B TOM YUCIie U OPraHUYeCKUM, 4acTo
BbI3blBaeT €ro MOHM3aL Mo, Tak Ha3biBaeMbin poToanekTpuueckum acpdekr. OgHako B
MexaHu3mMe OMONOrM4YecKoro OeucTBUA OH He wurpaet O6onbwown ponu. NaBHoe
3HayeHue B Guonornvyeckom adpdekte YP-usnyyeHmsa nmeet npouecc Bo3byxaeHus
monekyn. Moatomy Y®-pagunauuio M OTHOCAT K HEUMOHUIUPYHOLUM U3NYYEHUSIM.
ONuTenbLHOCTbL COCTOAHUA 3NEKTPOHHOro BO30YXAeHWA cocTaBnseT MunnuapaHblie
AONU CeKyHAbl, 1 B AalbHeWleM 3Heprusi Bo3OyXAeHUs LeJSIMKOM MM 4YacTU4YHO
nepexoauT B TEMJIOBYIO 3Hepruto KonebaHusa u BpaweHUsa atoMoB. lMopuus aHeprum,
COOTBETCTBYIOLAA pa3HUL,e YPOBHE OCHOBHOIO U BO30YyXOEeHHOro COCTOSAHUA aTtoMa,
oTAaeTcA coceAHMM aTomMaM M MoreKynam ManbiMU  KBaHTaMu  AanbHero
mHdpakpacHoro nsnyyeHus. Bo3byxaeHHass monekyna obnagaet 3anmacom 3Heprum,
NpPeBbIWAKLWMM MOPOr aKTMBauuM OONbLUIMHCTBA XUMMUYECKUX peakuun, B Xxope
KOTOpPbIX 3Ta 3Heprusi nMoCTeneHHo pacxogyetcsa. CnepoBaTenlbHO, WMEHHO
¢hoTOXMMMYECKMIA NYTb pa3psAakM BO3OYXKOAEHHbLIX 3NEKTPOHHbIX COCTOAHUM UrpaeTt
pewawwyw ponb B MexaHu3me Ouonoruyeckoro pAevucTBuA Y®-usnyyeHus.
HykneuHoBble KUCNOTbI U Oenkun HenocpeacTBEHHO NOrnowarT KBaHTbl YO®-
M3My4YeHUsA C MaKCUMyMaMU COOTBETCTBEHHO 260 HM 1 280 HM.
PoToceHCUGUnNu3aTopbl, Takme Kak KpacuTenu — 303UH, akKpuAuH, QryopecLeuH;
KapoTUHOMAbI, Xefn4yHble  MUIrMeHThI, KaMeHHOoyronbHass CcMona, [Aerotb,
KaHUeporeHHble BeLeCTBa, XWHWH, COeAMHEHUs noaa W T.4., NOrMowalwT CBeT B
APYrux y4yacTkax cnekTpa. 3ateM OHM nepeaalT 3Ty 3HEpPruid Ha MOneKynbl
OuononumepoB, BbI3bIBas WX onocpefoBaHHoOe nopaxeHue. MonekynsipHble
MeXaHM3Mbl Guonornyeckoro AencTema Y®-usnyyeHuss MoryT ObiTb pasfeneHbl Ha
TPU OCHOBHbIE IFpynnbl: U3MEeHEeHUe CTPYKTypbl U cdyHkumn OHK, doTtonHakTuBaums
0enkoB M noBpexaeHMe OMomeMOpaH. JTU Mpouecchbl NexaT B OCHOBe Bcex
c¢oTonpoueccoB, pa3BUMBaKOWMXCA Ha YPOBHe KINeTKM u opraHuama. Kopotko
PACCMOTPUM KaXabIN N3 HUX.

123.

Kak YO nanyyeHue BnusieT Ha 6enkn kneTkn?

Pewatowee 3HavyeHue B Ouonornvyeckom paenctBun Y®D-uanyyeHuss umeeT ero
nornowieHne HyKNnemHoBbIMU KuUcroTtamum B o6nactu 240-290 HM. XpomaTtocdopamu
cnyxat asotuctble ocHoBaHusi [OHK, o0co6eHHO nMpuMMOMHOBbLIE, KOTOpble




nornowarT Y®-usnyyeHme B 10-20 pa3 MHTEHCUBHee, 4eM XxpomaTodopbl 6enkoBbIX
Mornekyn. OCHOBHOM MexaHu3M peanu3ayetcs 3a cyeTr ¢oTonusa [BOMHOM CBA3MU
Mexay nNATbIM W WecTbiM aTroMamMuM B MoONeKyrax O6rM3KopacnosioXeHHbIX
NMAPUMUONHOBLIX OCHOBaHWMW, YTO B KOHEYHOM uWTOre NpuUBOAUT K OOpa3oBaHuIo
nMpumnanHoBbIX aumepoB B monekyne OHK. Hanbonee coTouyBcTBUTENBLHBLI U3
NUPUMUONHOBLIX OCHOBaHWW MONEKynbl TUMWHA, ObOpa3ylolme COOTBETCTBYHOLIMNE
Aumepbl. Hapsay c¢ aumepamu B ctpyktype OHK noa snusiHuem Y®-usnyuyeHus
BO3HUKaAOT U gapyrue dotonpoaykrbl: ¢otorngpatsl NMUPUMUONHOB, TUMUHOBLIE
rnukonun, cwmBku [OHK-Genok. Haubonbllee 3HayeHuMe cpegu I3TUX HapyLeHUU
cTtpyktypbl OHK u 3akogupoBaHHOW B Hel reHeTu4yeckom uHdopmauum wumeet
ob6pa3oBaHMe LMKNOGYTaHOBbLIX AUMEPOB NUPUMUANHOB C 3aMblKaHUEM KOBaNeHTHbIX
CBA3el Mexay OCHOBaHMUSMMW, pacnonoXeHHbiMu B ogHou uenu OHK unu B eé
KOMMNMMMEHTapHbIX Uenax. Y®-usnyyeHue MOXeT TakKkKe Bbi3blBaTb OAHO- U
ABYHUTeBble pa3pbiBbl B monekyne [OHK. OpHako gna 3toro TpebyloTcs [03bl
obny4eHus Ha 3-4 nopsigka Bbille, YeM Npu 06pa3oBaHMN AUMEPOB.

124.

YKaxuTte nHtepBan AnvH BonH Y® usnydveHus.

B mexaHusme choToMHakTMBauum OenkoB Begylwasi posib NPUHAANEXUT GenKoBbIM
xpomaTtodopam. ATO OCTaTKN apoMaTuydeckux (TpuntodpaH, TUPO3UH, heHUNanaHuH),
reTepouuKnMyeckux (rmctuauH) wm cepocogepxkawmx (LUACTUH) aMMUHOKWCIOT.
Tpuntocdan nornowaer Y®P-usnyyeHme ¢ makcumymamum npu 220 Hm u 280 Hm, a
¢nyopecunpyetr B 3aBUCMMOCTM OT MUKPOOKpPYXeHusi B 6enkax npu 328-350 HMm.
Tupo3uH nornowaet Y®-usnyyeHue npu 222 Hm u 275 HmM, a conyopecuupyet npu 303
HM, dpeHunanaHMH — COOTBeTCTBEHHO npu 258 HM u 282 HM. LIUCTUH MOHOTOHHO
nornowaet usny4vyeHme B ob6nactm 200-300 HM u He chnyopecumpyeT. Pewarowee
3HayYeHue B noBpexaawlemM Bo3fevUcTBUM YDP-U3nyvyeHUsA urpaet MonoxeHue 3TUx
aMUHOKMCNOT. [leCTpyKLMs aMUHOKMUCNOTHbIX OCTaTKOB, BXOASALWMX B aKTUBHbIN LIeHTP
6enka unu BNUsSIOWMX Ha UX KOHdopMaumio, 6yaeT B KOHEYHOM UTOore NPUBOAUTL K
notepe (hyHKLUMOHaNbLHOW aKTUBHOCTU AaHHOro 6enka. Hanbonee YyBCTBUTENIbHLIMU
B 3TOM nnaHe ABNAKTCA TpuntodaH u umctuH. MNMornoweHHas octaTtkamu TUPO3UHaA,
cheHunanaHMHa, rMcTuanHa M LUCTUHA 3Heprusi cBeta cnocobHa MuUrpupoBaTb K
TpuntodaHy, BbI3biBasA ero Aectpykuumio. B monekyne uuctuHa npu nornoweHum
KBaHTa Y®-usnyyeHus aucynbchuaHas CBA3b BOCCTaAHABNMBaeTCA A0 TUOJIOBbIX
rpynn uyucteuHa. Pa3pbiB AucynbuaHbIX MOCTUMKOB HapywaeT KoHdopmauuio u
MHaKTUBUPYET GenKMu.

125.

Kak Bnnset Y® nsnyyeHne Ha )Xn3HeCcnocoOHOCTb MUKPOOPraHN3mMoB?

AddekTBHOCTL Bo3pgencTBus Y®-niyyem Ha MUKPOOPraHM3Mbl 3aBUCUT OT A03bl
o6nyyeHus, T.e. OT KONIMYeCTBa NOrNoweHHON 3Heprun. Kpome Toro, MMerOT 3Ha4eHue
cBoucTBa obny4daemoro cybcrparta: ero pH, cteneHb o6cemeHeHUss MUKpoGamu, a
Takke Temnepatypa. OueHb Manblie [03bl 00NyYeHUsi OeNCTBYIOT  Aaxe
CTUMyNnUpylole Ha oTaenbHble PYHKUUM MUKpoopraHu3moB. Bonee BbiCOKMe, HO He
npuBoaswMe K rumbenu p[o3bl BbI3bIBalOT TOPMOXEHMWe OTAenbHbIX MNpoLeccoB
obmeHa, U3MeHeHMe CBOWCTB MWMKPOOPraHM3MOB, BMJIOTb A0 HacrneacTBeHHbIX. JTO
Mcnonb3yeTcs Ha NpPakTuKe AJA Nofly4YeHUs BapuaHTOB MUKPOOPraHM3MOB C BbICOKOW
CNOCOGHOCTbLIO NMpoAyUUPOBaTb aHTUOMOTUKKU, chepMeHTbl U Aapyrue OUONOrM4ecKku
aKTUBHbIe BelwlecTBa. [lanbHerwee yBenMyeHme Ao3bl npuBoauT K rubenu. MNMpu gose
HUXe CMepTeNbHOM BO3MOXHO BOCCTaHOBNeHMe (peakTMBauus)) HOpMasibHOMW
XU3HeOeATeNIbHOCTU MUKPOOPraHM3MOB.

M'mbenb MUKPOOPraHM3MOB MOXET ObiTb CneAcTBUEM KaK HenocpeacTBEHHOro
Bo3aencTBMA Y®P-nyyerm Ha KNeTKU, TaK U HeONMaronpuATHOro AN HUX U3MEeHeHus
obny4yeHHoro cyb6crpata. Y®P-nyuM MHaKTUBUPYIOT hepMeHTbl, OHU agcopbupyrotcs
BaXHEWWMMM BellecTBaMu KreTkn (6enkamu, HYKNEeWHOBbIMM KUCnoTamu) u
BbI3bIBalOT U3MEHEHUS — MOBpeXAeHust ux monekyn. B obnyyaemon cpepe moryr
obpa3oBaTbCs BewecTBa (Nepekucb BoAopoada, O30H WU Ap.), rybutenbHo
AeNCTBYHOLWME HA MUKPOOPraHU3Mbl.

126.

YKaxute amanasoH BosiH YO nany4yeHus.

YnbTpaduonetroBoe usny4vyéHue (ynbtpadumoneroBblie nyuu, YP-usnydyenume; nar. ultra
— cBepX, 3a npegenamu + violet — domoneToBbLIN) — 3NEKTPOMarHUTHOE U3NyYeHue,
3aHMMalollee cCreKTpanbHbIA AuanasoH MeXay BuAMMbIM WU PEHTreHOBCKUM
n3ny4yeHuaMu. OAnuHbl BonH Y®-usny4veHus nexar B uHtepsane ot 100 ao 400 Hm
(7,5-10 14 —3-10 16 I'y).

127.

Onuwmnte oCHOBY MexaHu3Ma buornormdeckoro gencteusa Y3 obnydeHus Ha Guonormyeckune
00beKTbI?

Mpu npoxoxpgeHun Y3 B OMoONoOrM4yecknx oOGBLEKTAX 4acTuubl cpeAbl COBepLUalOT
MHTEHCUBHbIe KonebaTenbHble ABMXEHUA C GOMbLUMMU YCKOPEHUAMU, NpU 3TOM Ha
paccTosiHUAX, paBHbIX MOMOBWHE ANMWHbI 3BYKOBOMW BOMHbI, B oGny4yaemon cpege
MOryT BO3HMKaTb Pa3HOCTU OaBneHUN OT eOouHUL A0 AecsATKoB atmocdep. Ctonb




MHTEHCUBHbIE BO3AENCTBUA Ha CTPYKTYPYy OMONMOrnvyeckMx O6GBLEKTOB NPUBOAAT K
pa3nuyHbiM 3dchekTam, usnyeckas npupoaa KOTOPbIX CBsizaHa C AeNCTBUEM
c¢akToposB, CONyTCTBYHOLWMNX pacnpocTpaHeHUo ynbTpa3BykKa B cpepe:
MeXaHU4YeCKOoro, TennoBoro, hM3anKo-XxuMm4ecKoro.

OgHUM M3 MexaHu3MoB Bo3pgeAcTBUA Y3 Ha OMOODOBLEKTbI  ABMSAKTCA
3BYKOXMMUYECKME peakuum. XuMuyecKue npeBpalieHUMss HabnwgarTca npwm
MHTeHcnBHocTK Y3 oT gonen Bt/cm2 oo pecatkoB unu coteH Bt/cM2 Ha yacToTax ot 1
KMy go Heckonbkux MIu. Tak Kak 3TM 4acToTbl Ha MHOroO MNOPSiAKOB MeHblue
COOCTBEHHbIX 4acTOT KonebGaHuM MOoNeKyn, XMMUYECKUX WU3MEHEeHUM B CUucteme
BCneACTBUE pe3OHaHCHOro nornoweHusa Y3 He Habniopaetcas M BapbupoBaHue
YacToThbl B yKa3aHHOM Auana3oHe Masrio CKa3blBaeTCHA Ha XxapakTepe BO3HUKAKLWMUX B
6uocucteme peakuum.

Buonornyeckoe AencTBue yNbTPa3BYKOBbLIX BONH CBA3bIBAlOT B OOsbLUEN CTeNeHu ¢
fABNeHneMm kaBuTauuum. KaButaumen HasbiBaeTcs npouecc obpa3oBaHUA B XUAOKOW
cpede NOMOCTEN, 3anOSfIHeHHbIX MapamMu CaMOW XUAOKOCTU, KOTOpble BO3HUKAKT Nopg
AencTBMeM OonbluuX paspbiBalOWMX HanNpsXkeHUA M B cnepylollee MrHOBeHbe
3axJIonbIBalOTCA, CONMPOBOXAAACL GONbLWMMU OABMEHUSAMU U JIOKaNbHbIM HarpeBoOM
cpenbl. flBNeHMe KaBuMTaLMM HOCUT JIOKamNbHbLIN XapakTep U He nepemeljaeTcs B
cpege. Umnynbcbl gaBneHusi, BO3HUKaloLWMe NpU CMbIKAHUU KaBUTALUOHHbLIX KaBepH,
CNoco6GHbI paspyllaTb He TONbKO TBepAble U XUAKue Tena, HoO U MHorme 6M006BLEKTLI,
B YaCTHOCTU MUKPOOPraHU3mbl.

BoNbLWMHCTBO XMMMYECKUX NpeBpaLleHMn noa aencTteuem Y3 npomcxoaut B BOAHbIX
pacTtBopax. pu BbicOkOM Temnepatype MoneKynbl BoAbl BHYTPU KaBUTaLMOHHOIo
ny3bipbka nepexoadaT B BO30yXAeHHOe COCTOsiHue M paclLuensialoTcA Ha pagukanbl
H+, OH-, a TakKe, BO3MOXHO, MOHU3UPYKOTCA C OOpa3zoBaHMEM rMApPaTUPOBAHHbIX
3NEKTPOHOB, T. €. 3JIEKTPOHOB C TMPUCOEAUHEHHbIMU K HUM HeWTparibHbIMU
MoJeKynaMmum BoAbl.

128.

Kak Y3 obny4yeHune BNuseT Ha Benkn kneTkn?

MpuUYynHOM M3MEHeHUN, BO3HMKAKLWMX B OGUONOrnyeckmx obbekrax nop AencrBUeM
Y3, moryT ObITb Takke BTOpUYHbIE 3pheKkTbl (PU3MKo-xMmMmnyeckoro xapakrepa. Tak,
onarogapa ob6pa3oBaHMIO aKyCTMYECKMX MOTOKOB, MNPOUCXOAUT 3IHEpruyHoe
nepeMellnBaHNe BHYTPUKNETOYHbIX MMUKPOCKONMYECKUX CTPYKTyp. KaButaumsa B
cpede NPUMBOAUT K paspbiBy MOJIEKYNAPHbIX CBS3eW, MOJeKynbl BOAbl, KakK yxe
onucbIBanoch Bbille, pacnagalTca Ha cBobogHble pagukanbl OHn H+, yto siBnseTcsa
nepBonpuynHon gencteua Y3. NogobHbIM ke ob6pa3zom npoucxoguT paclienrsieHue
nop AencreuemM Y3 BbICOKOMOJEKYNAPHbLIX COeAMHEHUA B OMONoOrmyeckmx o6beKkTax
(Hanpumep, Kpaxmarna, HyKNeuHOBbIX KUCNOT, 6eNKOBbIX BELLECTB)

129.

Ykakute gmanasoH Y3 BOMH.

YnbTpa3ByKOBbIMM Ha3bliBalOTCA YMNpyrue aKycTU4yeckue BOJIHbl, CMNOCOOHbIe
pacnpocTpaHATbLCA B MaTepuanbHbIX cpegax (TBepAblX, XUAKWAX, ra3oo06pasHbIXx).
HuxHaa rpaHuua Y3 nexut B obnactu 16—20 klu, BepxHAs A[ocTUraetT COTeH
merarepy. O6e rpaHuUubl [OCTaTOYHO YCNOBHbI WM HaxoOQ4ATCA 3a npegenamm
CNbILMMOCTHU YesioBekKa

130.

OcobeHHOCTM BNUSIHUS Y3 U3ny4yeHnst Ha MUMKPOOPraHn3mMbI?

OpgHOM N3 OCHOBHbIX 0COGeHHOCTeM BO3AeMCTBUA Y3 Ha MMUKPOOPraHU3mMbl MOXHO
cuMTaTb ero BJIMAHWE Ha KIleTOYHble MeMOpaHbl. [encTtBue Y3 MOXeT NMPUBOAUTL K
CYLWeCTBEHHOMY M3MEHEHUI0 MEeXaHU4YEeCKUX, IJIeKTPUYECKMX W WUHbIX CBOWCTB
KNIeTOYHbLIX MeMOpaH, a TakKke K HapyleHU BHYTPEHHEro cocTaBa KIeTOK M
M3MEHEeHUID KOHLeHTpauuM BewecTB, pacTBOpPeHHbIXx B uutonnasme. [pu
ANUTEeNbLHOM BO34eMCTBMM Y3 NOCNeAcTBUSI OCTAOTCA B TeYeHUe HeKOTOporo
BpPeMeHN nocne npekpaweHuss obnyyeHusi, U HopMalribHas XWU3HeOesATeNnbHOCTb
KNeTKM MOXeT He BOCCTaHOBUTbLCA B TE4EHUM MUHYT, YacoB unu gaxe gHen. Paspbie
KNeToYHbIX MeMOGpaH U HapylleHne MexaHU4ecKon LieSIoOCTHOCTU KNeToK — Haubonee
O4YeBMOHOE U3  BO3MOXHbIX NOCNEeACTBUM  YNbTPA3BYKOBOro  OoOnyuveHus.
YcTaHOBNEHO, YTO OCOGEHHO OonaceH AN MUKPOOPraHM3MOB HU3KOYACTOTHbIN Y3, T.
K. MOLHbIA HU3KOYACTOTHbIA YINbTPa3BYK CMNOCOGeH MexaHW4Yecku pas3pbiBaTb
KNeToYHble MeMOpaHbl, YTO NPMBOAUT K HapyLUeHUIO LIeNIOCTHOCTU U rmbenun KneTok.
OpHako paxe Npu HU3KMX YacToTax MexaHu4yeckoe NMoBpexaeHue n rméenb KNeTok
NPOUCXOAAT TOJNILKO NMPU AOCTAaTOYHO BbLICOKMX MHTEHCUMBHOCTSAX Y3, CYLUECTBEHHO
npeBblwawwWwmnx hmsmonornyeckme [osbl.

OTopBaHHble COeQWHEHUS1 PacTBOPAIOTCA B OKpyXawlwen cpege U MOryT CHOBa
«BEPHYTbLCA» Ha CBOE MpeXHee MeCTO Yepe3 HEKOTOpoe BpeMsA Mocrie npekpaweHus
ynbTpa3ByKkoBoro Bo3gencTBus. OcTaBWUCL 6e3 onpeaeneHHbIX COCTaBIAOLMX,
MeMOpaHHble KaHanbl MEHAIOT CBOIO NPOBOAUMOCTbL U UHbIe CBOUCTBA, B pe3yfibTaTte
yero meMmbpaHa Ha4yMHaeT aHOMasibHO (PYHKUMOHMpPOBaTb. Y HeKOTOpPbIX Gakrepun
nog pAgeucrtBuem Y3 HabnwpaeTrcsa reHepaumsa MeMOpaHOM  3MEeKTPUYECKOro
noTteHuuana AenUcTBUA. JTO BbIHYXAEHHOe BO30OyXAeHue CBA3aHO C ONUCaHHbLIM
Bbllle N3MEHEeHUEeM 3NIeKTPUYECKNX CBONCTB MeMOpaHbI.




NO3nker — MpoBOAMT BUOTEXHONOMMYECKUIA MPOLIECC C UCMONb30BaHMEM KYTbTYp
MWKPOOPraHW3MOB, KIETOYHbIX KyNbTyp pacTeHWUI 1 XUBOTHbIX, BUPYCOB

Homep
Bonpoca

TekcT Bonpoca

131.

YT0 Takoe KonoHua?

Mpu pasmHoxXeHUn GakTepuin Ha NSIOTHOM NUTaTeNbLHOM cpeae MOXHO HabnoaaTb
obpasoBaHue KONMOHUN. KoNoHUSI — 3TO MaKpocKonu4yeckoe cKonreHue
6akTepuanbHbIX KNETOK, KOTOpble SIBASIOTCA NOTOMCTBOM OA4HOM 6akTepuanbHOW
KneTku. CnegoBaTenbHO, BCe KINETKU, BXOAsALME B COCTaB OAHOW KONOHUM,
npuHaanexar kK ogHoMy Buay. KonoHum pasnuyaroTtca no pasmepy, doopme,
CTPOEHM1I0, KOHCUCTEHLMU U UBeTY. BHelWHUI BUO KONOHWIA XapaKTepeH Ans
onpeneneHHoro Buga 6akrepun.

132.

OnuwwuTe npoueaypy BblAENEHNS MOHOKOJIOHWIA Ha Npumepe GaKkTepun.
Moa umcTom KynbTypouM MOHUMAKOT NMOTOMCTBO O4HOW €AWHCTBEHHOM KINeTKW, T.e.
KNOH. YncTble KynbTypbl MMKPOOPraHU3MOB B OCHOBHOM BbIAENAT Ha NOBEPXHOCTHU
MnNu BHYTpU TBEpAON nuTaTenbHOW cpeabl. [Mpoueaypa HauMHaeTcs ¢ oTAeneHus oT
KJIeTOMHOM NOonynsuMu OAHOW - eAUHCTBEHHOM KINeTKW, NpuyeM BblpacTawwas w3
KNeTKM KONOHUA TOXe AOJKHA OCTaBaTbCs M3ONIMPOBAHHOW OT APYrMX KIeTOK WU
KonoHun. AapobHbie 6GakTepumn BbigensoT no metoay Koxa - paccenBaroT cycneH3uo
Nno MOBEpPXHOCTU cpedbl B yYawkax [eTpu unu npumeHsAlOT MeTod pa3masbiBaHUA
Kannu nnaTtMHOBOM NeTSIeW WNM wwnaTtenemM No arapuM3oBaHHOM cpege. AHa3pobHble
6akTepum cycneHaMpyloT B pacnsaBrieHHoMm arape (45°C) n npoBoaAaT uHKy6auuto 6e3
poctyna Bo3ayxa. TwarenbHoe oTaeneHMe OAHOM  KOJIOHMW, NOBTOpPHOe
cycneHAUpOBaHME B XXUOKOM cpeae U NOBTOPHOE HaHeCeHUe LITpUXa unu passegeHue
B arape no3BOoJISIIOT NOoJy4aTb YUCTbIE KyJIbTypPbl 60MbLIMHCTBA MUKPOOPraHM3MOB.
MeToabl BblAeneHUsi YNCTbIX KyJibTYP MUKPOOPraHM3MOB MOXHO noapasgenutb Ha
ABe OCHOBHbIe rpynnbl:
a) meToAbl, OCHOBaHHbIE HAa NPUHLMUINE MEXAHM4YECKOro pasaerieHus
MUKPOOpPraHU3MoB;
6) meToabl, OCHOBaHHbIE Ha GMONOrMYEeCKNX CBOMCTBAX MUKPOOPraHM3MOB.
BblgeneHune YMCTbIX KyNnbTyp 6akTepuin BKINOYaeT TPU OCHOBHbIX 3Tana:
1. NoceB nccneayemoro Matepuana ¢ Liesibio Nony4eHust U30fIMPOBaHHbIX KONTOHUNA.
2. MepeceB KONMOHUM C Lefbio NONYy4YeHUs1 YACTON KynbTypbl.
MpoBepka YNCTOThI BbiAENeHHOM KyJibTypbl MUKPOOOB 1 ee ngeHTudurKauus no
KyJNbTypanbHbIM U MOPdONOrM4eckum npusHakam

133.

YTto Ha3bIiBalOT MOPEONOrnyeckumMm NnpnaHaKkamm MMKPOCKOMMUYECKNX rpnboB?
Mukpockonu4yeckue rpubbl OTHOCATCA K HaguUapcTBY 3yKapuoT, LapcTBy rpuboB,
oTtaeny UCTUHHbIX TPUOGOB U ABMAIOTCA NpeacTaBUTENsIMU TPeX U3 YeTbIpex KIaccoB:
¢mkomuueToB, ackomuueToB U geutepomuuetoB. lpeancraButenu uapcrea rpubos
AABNSAKOTCA als3poOHbLIMM MUKPOOpPraHM3MamMm WM MO TUNY MUTAHUA OTHOCATCA K
xemoopraHoretepotrpocam. BonblMHCTBO rpuboB - canpoduTbl, HO HEKOTOpble
BbI3bIBalOT 3ab6oneBaHus N ABNAIOTCA Napa3uTamu.

BeretatuBHoe Teno rpuboB HasbiBaeTcs MuuenueM. Muuenuim coctouT n3 MHoXxecTBa
nepenneTarwoWMxcsd HUTEN-TPyboyeK, HasbiBaeMbix rucdamu. [Ouametp rudos
kone6nerca ot 5 Ao 50 MkM. B 3aBucMMOCTM OT cTpoeHUsA mMuuenus rpubnbl aenaTcs
Ha BbiClUMe U Hu3wme. Y BbicwKUX rpmboB rudbl pasgeneHbl neperopogkamum
(centamu), B UEHTpe KOTOpbIX MMeeTcA Oonbwasi nopa. B knacc cdukomuueTon
006beaVHAITCA Hu3wue rpubbl, npeacTaBATENM KIacCOB  aCKOMMLIETOB U
AeUTepoMMLIETOB AIBMSKOTCS BbICLUMMU rpubamu.

Fp1ObI — 3TO LMHOLMTHbIE MUKPOOPraHM3Mbl. ATO 3HAYUT, YTO OHM PacTyT U NPU ITOM
npoucxoauT AeneHue siaep, HoO He NPOUCXOAUT KIeTOYHbIX AeneHun. Takum ob6pa3som,
BeretTaTUBHOE Tesio rpuba npeactaBnsieT cob6on oAHy OONblUy MHOrosiAepHyHo
KNeTKy.

Bce Mukpockonuyeckue rpubbl MOryT pasMHOXKaTbCA BereTaTuBHO KYyCOYKOM
MuLenus.

Mpn Gecnonom pa3MHOXEHUM Yy (PUKOMMLIETOB OOpPas3yroTCA CMOpaHrMeHocubl, a y
ackomMuueToB -  KOHMAMeHocubl. [lenTepomMuueThbl MOryT  pa3MHOXaTbCA
MHOrOKNeTOYHbIMU KOHUAUSIMU.

PUKOMMLETbI U aCKOMULLETbI SABNSAIOTCA COBEPLUEHHbLIMU rpubamun. 3TO 3HAYMUT, 4YTO




npeagcraBuTenu ATUX KnaccoB MoryT pasMHOXaTbCA nonoBbIM nyrtem.
ﬂeﬁTepOMMueTbl OTHOCATCA K HeCOBepLUEeHHbIM prﬁaM.

134.

Y70 Ha3bIBalOT KyNbTypasnbHbIMWU MPU3HAKaMM MUKPOCKOMUYECKMX rpnboB?

KonoHun Mnkpockonnyecknx rpnb6oB no pasamepam BO MHOro pa3 NnpeBocxoasT
KOJIOHUM OQHOKIETOYHbIX OpraHu3mMoB (6akTepui, rpuboB) N HepeaKo pa3pacTalTcA
no BCe NOBEPXHOCTM NUTaTenbHOW cpeabl B Yawkax MNetpu. KoHcucteHumns
rPUOHBLIX KONMOHUM pa3nunyHas. Yalle o6pa3yoTcsa BOUNOKOOOpa3Hbie U KOXKUCTbIe
KONOHWUU, pexe KpolwkKoBaTble. [loBEpXHOCTb KOJIOHUI MOXET ObITb NYLIUCTOM, Kak
BaTa, bapxaTucTon, My4yHUCTON, NAyTUHOOOPA3HON, HATEBUOHOWN, KOXXUCTOWN UMK
rnagkon. Mpu pocte Ha NNOTHbLIX U XUOKUX cpeaax YacTtb rmcdoB BpacTaeT B
nuTaTenbHyI cpeay, obpa3sys cybcTpaTHbLIN MUUenui, a gpyras 4actb rmdoB
obpa3syeTt BO3AyLWHbIA MULIENUA B Buge NyLMCTOro Haneta, BUAUMOro
HeBOOPYXeHHbIM rnaszom. Muuenun MoXxeT ObITb Takke 6ecLBeTHbIM (6enbiMm,
cepoBaTbIM) UNU OKpaLLUeHHbIM (YePHbIM, OYpPbIM, 3eMeHbIM, XenTbIM U T. 4.).
MUrmeHTMpPOBaH TOJILKO MNIIOAOHOCALUMA MULIETTUMA.

135.

Kakvne meponpusiTus CyLiecTByoT No NOAAEPXKaHMI0 YNCTOW KymNbTyphbl LUTamMMa-
npoayueHTa?

B 6uotexHonornyeckom nNnpou3BoacTBE UMEETCHA OTAEeNIeHUe YNCTOMN KyNbTypbl, B
3ajaven KOTOPOro siBNsieTCA NOCTOAHHOE U HageXHoe BocnpousBeAeHue nosesHbIxX
CBOWCTB NpoAayLeHTa, HAaMAeHHbIX UMK AOCTUTHYTbLIX B CBOe BpeMs B XxoAe
naéopatopHbIX uccnepnosaHuin. Takoe otaeneHne nposoaUT nabopaTopHble
onepauMun No KOHTPOSO U COXPAHEeHUIO YACTOM KyJbTypbl, a TaKke ManomacluTabHoe
KyNbTMBMpPOBaHWe AN NOCTOSAHHOW NepeAayu WTaMmma Ha ctaguto doepmeHTaumm.
dakTn4eckn aTo MUKpobmuonornyeckas naboparopus, c Mmyseem LUTAMMOB-
npoayueHToB. B xoae KOHTPONbLHbLIX BLICEBOB U ManioMacluTabHbix chepmeHTauum (B
npo6upkax, konéax v T. A4.) KOHTPONMPYETCA YCTONYMBOCTb BCEX UMEBLUUXCA UMK
NpUobpeTeHHbIX NPU3HAKOB, NOCYXUBLUMX OCHOBaHMWEM A peKOMeHOauum K
NPOMBbILLNIEHHOMY NPUMEHEHUIO 3TUX KyNbTyp. [To Mepe Heo6xoaMMoOCTH U3
oTOeneHusi YUCTOM KynbTypbl NOCTyNaeT 3agaHHaA Macca UHOKYIsiTa, uaylias B
Npou3BOACTBO.

Mpu nepnoamnyeckom npouecce KynbTUBUPOBaHUSA (NpyU Npou3BoAcTBe MeTabonuToB)
B OTAENeHUN YNCTOMN KyNbTypbl FOTOBAT 3aCeBHYIO [03Y KNeTOK AN KaXaou us
onepauuin oOCHOBHOro npoussopacTea. Npy HenpepbIBHOM NPOU3BOACTBE KOPMOBOIO
O6enka aToro He TpebyeTcs, O4HAKO AN NOBbIWEHUA KaYyeCcTBa NnpoaykKTa
npeanovYnTaroT BpeMs oT BpeMeHU BBOAUTb KNeTKU WTamMma-npogyLeHTa us
oTOeneHusi YACTOM KynbTypbl. A 3TOro B otAeneHnn nmeetcs pepmeHTaLMoOHHas
YyacTb, rae NPOU3BOAUTCA BbipaliMBaHMe [OCTAaTOYHO KPYNHbIX NapTumn
MUKpOOpraHmM3ma npogyLeHTa.

MoceBHbIe [O3bI BbipalMBalkOTCs NocregoBaTenbHO B kon6ax u 6yTbinax Ha 10-20
NIMTPOB, HaXOZALWMXCS Ha Kayarnkax Ui NpocTo B TePMOCTaTMPYEMOM NMOMeLLEeHUH, u
Aarnee B nocnegoBarteribHOCTU (hepMeHTepoB 06beMom (no Heo6xogumocTu) 10, 100,
500 1 1000 nuTpOB, B KOTOPbIX OCYLLECTBNAETCSH NepemMeluMBaHue, a3paumsa u
TepMOCTaTUpOBaHMe KynbTypanbHOM XXUAKOCTU C KneTKamu.

OTaeneHne YNCTOM KynbTypbl AOMMKHO MMETb AOCTaTOYHO GONbLUYH KONMNEKLUIo
LUTAaMMOB NPOAYLIEHTOB, TaK KaKk BO3MOXHbl BpeMeHHble nepexoAbl C 0AHOro wraMmma
Ha Apyroun, Bbi3aBaHHble pa3nU4HbIMU NpuiMHamu. Hanpumep, ce3oHHble U3MeHeHus!
TemnepaTypbl HaCTU4HO KOMMEHCUPYIOTCA NOAGOPOM AOCTAaTOYHO NPOAYKTUBHbIX
TepMoTONnepaHTHbIX WTaMmmoB. Kpome Toro, Mukpo6muonornyeckasi NPOMbILLIIEHHOCTb
3a4acTylo BbIHYXAeHa Ucnonb30BaThb B Ka4yecTBe KOMMOHEHTOB NUTaTenbHbIX cpea
oTX0Abl CeNIbCKOro Xo3sMcTBa U NULEeBON NPOMbILLNIEHHOCTU (Menacca, KyKypy3HbIN
3KCTPaKT), YTO BeAeT K Ce30HHbIM U3MEHEeHUSIM CbIpbA U NpeanonaraeT agantauuio
npoayueHTa K 0co6eHHOCTAM cpeabl. Bce 3To aenaet ponb MMKpobuonormyeckomn
Cny»0bl NPON3BOACTBA A0CTAaTOYHO BbICOKON.

136.

Kakne myTareHHble pakTopbl Bbl 3HaeTe?
MyTareHbl — pakTopbl, Bbi3bliBarowme MyTaLun:
3K30MyTareHbl — )akTOpPbl BHELWWHEN cpeabl,
3HAOMYyTareHbl — MeTabonuTbl opraHn3ma yenoBeka.
MyTareHHble chakTopbl NoapasaenstoT Ha husnyeckue, XuMnyeckue m
Ouonorunyeckue.
®dusnyeckme MmytareHbl — pasnnyHblie BUAbI U3NYyYeHUN, TemnepaTtypa, BNaXXHOCTb U

apyrue.
OHM BbI3bIBAIOT:




- HapyLUeHUA CTPYKTYPbl FeHOB 1 XPOMOCOM;
- obpa3oBaHue cBO6OAHbLIX paaukanoB, B3aumogencTeyowmux ¢ OHK;

- pa3pbIBbl HUTEN BepeTeHa AeNeHUs;

- o6pa3oBaHus AMMepPOB COCeAHNX NMPUMUANHOBbLIX OCHOBaHM ogHoun uenu OHK (T-
T, T-U) v opyrue.

XuMunyeckue myTtareHbl:

- NPUpPOAHbIe OpraHnyYeckue U HeopraHnyeckue coeguHeHuns (ankanomabl, HATPUTDI,
HUTpaTbI);

- NPOAYKTbI NPOMbILLNIEHHOW NepepaboTkn yrns n HedTu;

- CUHTeTMYecKue BellecTBa, He BCTpeyaBLuMecs paHee B npupoge (6biToBas xumms,
XUMUYECKue coeguHEeHUs AN CenbCKOro Xo3iuCcTBa, NULEeBbie KOHCEPBAHTbI);

- pasnuyHble nekapcTBa (HeKOTopble aHTUOMOTUKN, HAPKOTUYECKMe BellecTBa,
ropMoHanbHble npenapartbl), CNOCOOHbIe Bbi3biBaTb y YeNoBeKa BPOXAeHHbIe MOPOKU
pa3BuTHA.

CynepMyTareHbl (MNPUT, 3TUIIEHUMUH) — BellecTBa XMMUYECKOM NpupoAabl, KOTopble
AENCTBYHOT CUNbHEE NPOHUKaKLWen paguauun.

XumMnyeckue MmyTtareHbl AerMcTBYOT B nepuop pennukauum [1IHK v o6bivHO siBnsoTCcA
NPUYMHOMN FeHHbIX MyTauuin. OHU BbI3bIBalOT Ae€3aMUHMPOBaHUE U anNKUnupoBaHue
HYKNeoTMAOoB, 3aMeHy a30TUCTbIX OCHOBaHUM UX aHanoramum, MHrMOMpPYHT CUHTE3
npeAlwecTBEHHUKOB HYKNeMHOBbIX KACIOT.

Buonornyeckue MyTtareHbl — 3TO NPOAYKTbl MeTaGonnama pasnn4HbIX
napasuTU4YeCcKMX areHToB:

- Napa3uTbl HEBUPYCHOW Npupoabl (PUKKETCUU, MUKONNa3Mbl, 6aKkTepum);

- BUPYCbl KpacHyXu, rpunna, Kopu, ocnbl;

- MeTabonuTbl NPOTUCTOB (TOKCONa3ma) UM MHOrOKIeTOYHbIX (KoLaynmn
cocanbLlUVK) Napa3vToB.

HeBupycHbIe M BUPYCHbIE areHTbl ABNATCA NPUYMHON NMHPEKLUMOHHOIO MyTareHesa.

137.

Kakue rpynnbl BUTammHoB Bbl 3HaeTe?

Ucxonsa us pacTBOPUMOCTU, BUTAaMUHbBI OENAT Ha Xupopacteopumbie — A, D, E, K, n
BogopacTtBopuMble — C u BUTamuHbl rpynnbl B. BogopacTtBopumMmbie BUTaMUHbI
Nerko pacTBOpSAKTCSA B BoAe U, Kak NpaBuIio, Nerko BbLIBOAATCA U3 OpraHu3ma, B
TaKOW CTeneHwu, YTOo BbigeneHne Mo4u ABNSETCA CUNbHbIM NPeaUKTOPOM
notpebneHna BUTaMMHOB. [10OCKONbKY OHM He TakK JIerko XpaHATCA, BaXXHO Gonee
nocTosiHHoe noTpebneHue. XXupopacTBopuMble BUTaMUHbI BCacbiBalOTCA Yepes
KULLUEYHbIA TPAKT C NOMOLbIO NMNMAoB (XkupoB). Butamuubl A u D moryTt
HaKanauBaTbCA B OpraHu3me, YTo MOXeT NPUBECTU K ONMAaCHOMY rMnepBUTaAMUHO3Y.
OedunumnT KupopacTBOPpUMbIX BATAMMHOB U3-32 HapYLUEHUA BCaCcbiBaHUA MMeeT
ocoboe 3Ha4YeHMe Npu MyKoBUcLMgo3e

138.

MepeuncnmTe OCHOBHbIE MUKPOOPraHM3MbI - MPOAYLIEHTbI pubogaBmHa.

Mpw nonyyeHnun pubocnaBuHa B kKa4yecTBe NPOAYLIEHTa UCMONb3YIOT
LWTaMMbl TakKUX KynbTyp, Kak Eremothecium ashbyii, Ashbya gossypii,
Bacillus subtilis, Candida n Saccharomyces, Aspergillus. OCHOBHOM
aKTMBHbIN NpoAayueHT pubodnaBuHa — rpnd Eremothecium

ashbyii, cnocoOGHbIN Npu BbipalwmBaHUM Ha 1 T NUTaTenbLHON cCMecu
CUHTe3npoBaThb 25 Kr BuUTamunHa B.. CBepxcuHTe3a pubocnaBuHa
AobuBalTca AeMCTBMEM Ha AUKME WITaMMbl MyTareHOB, HapyLuarLWwmx
MeXaHM3M PeTPOUHIrMoMpoBaHUA CUHTe3a BUTammuHa B,, honaBuHoBbIMU
HyKneoTugamu, a Takke MU3MeHeHUeM cocTaBa KynbTypasibHOU cpeabl.
OT60p MyTaHTOB BeayT NO YCTOMYMBOCTU K aHanory ButammHa B, —
po3eocpnaBuHy.

B cocTtaB cpeabl ana pocra npoayLeHToB BUTamuHa B, BxoaaT no-
CTaTO4YHO CJIOXHbIe OpraHM4yecKkue BelwecTBa — coeBasi MyKa, KyKy-
PY3HbINA 3KCTPAKT, caxapo3a, KapooHaT KanbLuus, Xnopua HaTpus,
rmpgpodocart Kanusa, BATaMUHbI, TEXHUYECKUN xup. N(pmbbl Becbma
YyBCTBUTENbHbI K U3AMEHEHUIO0 COCTaBa cpeAbl U noaBepXXeHbl UHPU-
LUPOBaHUIO.

139.

YT0 Takoe aHTUONOTUKN?




AHTMONOTUKM (OT Ap.-TPeY. AVTL «NPOTUB» + BLOG WKNU3Hb») — 3TO BelLeCcTBa,
npoAayumpyemMbie XUBbIMU CyLlecTBaMu (B OCHOBHOM MUKPOOPraHu3mamm) u
obnaparowme NPOoTUBOMUKPOOHBLIM aercTBueM. MpupoaHble U CUHTEeTUYEeCKUe
AHTMOMOTUKM LLMPOKO NPUMEHSAIOTCH B KayecTBe npenapaToB Ans

neyvyeHus nHdekumn. OHM He AENCTBYIOT NPOTUB BUPYCHbIX UH(EKLMA, OQHAKO
CyLeCTBYIOT NPOTUBOrpUOKOBbLIE U aHTUNPOTO30MHbIE AaHTUONOTUKM.
AHTUONOTUKN MOryT YOUBaTb MUKPOOPraHU3Mbl NN OCTaHaBNUBaTb UX
pa3MHOXeHue, NO3BOJIAA €CTeCTBEHHbIM 3alWUTHbIM MeXaHu3MaM UX YCTPaHATD.

B sHumMknoneauu Britannica aHTUGMOTUKM onpeaeneHbl Kak BewecTBa,
npoayumpyemMble XUBbIMU cyLiecTBaMu (B OCHOBHOM MUKPOOpraHuamamm) un
obnaparowme NPOTUBOMUKPOOHbLIM OEeACTBUEM.

AHTUOMOTUKM NPUPOAHOIro NPOUCXOXKAEHUS Yalle BCero

NpoAyLMpPYIOTCA aKTUHOMMULIETaMU, pexXe — HeMuuenuanbHbIMU GakTepusiMu.
Takke MOryT ObITb NONy4YEeHbl U3 BbICLUUX PAacTeHUn (huToHUMALI) U APYTUX
opraHu3moB.!

HeKOTopble aHTUONOTUKM NCNosnb3yOTCA B Ka4eCcTBe LMTOCTAaTUYECKUX
(I'IpOTVIBOOﬂyxoneBI:IX) npenapartoB Npu nne4eHnmn OHKOJTIOrmM4eCKux 3aboneBaHun.

3.6 Kenc-3agaHusa ansa ak3ameHa (TUNoBbIe)

NO3nke-2 — CnocobeH K pa3paboTke HOBbIX 3EKTUBHBIX NYTEN NONyYeHUs
BMOTEXHONOrMYECKNX NPOOYKTOB, CO30aHUSA COBPEMEHHbBIX BUOTEXHOMOMNIN, B TOM YMCne
HaHOBGMOTEXHOMOrMIN, TEXHOMNOMMN PEKOMOMHAHTHBIX 4Ee30KCUPUOOHYKNENHOBBIX KUCHOT,
KNETOYHbIX TEXHOMOrnI

Homep dopmynumpoBka 3agauu
Bonpoca
140. B npouecce npombILLNEHHOO NPON3BOACTBA aCKOPOUHOBOW KUCIOThI UCMOSb3YIOT

MHOrOCTagUMHBIA XMMUYECKUIA CUHTES, B KOTOPbIV HApsiAy C TOHKUMU XUMUYECKUMMN
peakunsiMm BCTPOEHA M TEXHONMOrMYeckn Heobxoanmas BUocnHTETUYECKAsA peakums, YTo
ABMNSIETCA OAHUM U3 NPUMEPOB YCMNELLHOro cCoveTaHMs OpraHMyYeckoro cnMHTesa ¢
HGuocuHTesom. KopoTko onvwmTe ctaguio.

OtBeT:

CuHTe3 ackop6uHoBOM KMCNoTbl No A. 'proccHepy u M. PenxwenHy ¢ 1934 r.
npeacraBnsAeT co60M MHOrocTaguMHbIA U NPEUMYLLECTBEHHO XMMUYECKMIA NpoLece,
B KOTOPOM MMeeTCH NULLb oAHa cTaaua buotpaHccgopmaumm D-copbuTa B L-copb0o3y
C y4yacTMeM YKCYCHOKUCIbIX OaKkTepuUi Kak Knaccuieckum npumep
MUKpOOMonorm4yeckoro nponssoacTea. [ina nony4yeHnsa copb603bl KynbTypy

npoayueHTa Gluconobacter oxydans BbipawmBatoT B pepmeHTepax nepmoanyeckoro
OeNCTBUSA, OCHalWeHHbIX MeLwankamu un 6apboTepamu ans ycuneHus aspauuu B
TeyeHue 20-40 u.

Bbixoa cop6o3bl gocturaet 98% ot ncxogHoro copéura. NuratensHble cpeabl
coepxaT KyKypy3HbI Unuv apoxckeBomn 3IKCTpakT (20% ot obwero konuyectra). Mo
OKOH4YaHUU NPOU3BOACTBEHHOrO LMKIa cop603y BbIAENAIOT U3 KyNbTypanbHON
xuakoctn. CoBeplueHCTBOBaHMe 3TOM CTaAUM B YacTU NOBbILWEHUA BbiXxoAa
LeneBOro NnpoayKkra npu nepexoae oT NnepuoanYeckoro KynbTMBMPOBaHUA
npoayueHTta Gluconobacter oxydans k HenpepbIBHOMY B annaparte KOJIOHHOro tuna
No3BOJIUIIO YBENIMYUTbL CKOPOCTb 06pa3oBaHusA cop6o3bl B 1,7 pasa.

141.

Ha kakue rpynnbl 4enstcs MyTareHHble dakTopbl?

Xumuuyeckue mytareHHble (pakTopbl B 3aBUCUMOCTM OT NpUHLMNA AeNCTBUS
pasrpaHMyYMBalOTCA Ha NATb rpynn:

1 MHIMGUTOPLI NpeALecTBeHHUKOB (a30TUCTbIX OCHOBaHUIA) HYKIEMHOBbIX KUCIOT;
2 aHanoru asoTUCTbIX OCHOBAHWI, BKNIOYaloLWMecsi BMECTO HUX B HYKNEUHOBbIe
KUCTOTbI;

3 ankunupyrowme coegUHeHus;

4 oKucnuTenu, BOCCTaHOBUTENU U CBOGOAHBbIE paguKanbi;

5 akpuaMHOBbLIe KpacuTenu



https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D1%82%D0%BE%D0%BD%D1%86%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%BD%D0%BE%D0%BC%D0%B8%D1%86%D0%B5%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D0%B5%D0%B9%D1%88%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D0%BE%D0%B7%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%83%D1%81%D1%8B
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%B5%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BA%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%BE
https://ru.wiktionary.org/wiki/%CE%B2%CE%AF%CE%BF%CF%82
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8-
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

NA3nke7 — MpoBOANT BUOTEXHOMOINMYECKMI MPOLIECC C UCMONb30BaHNEM KYIbTYp
MUWKPOOPraHU3MOB, KIEeTOYHbIX KyNbTYp pacTEeHWU U XXMBOTHbIX, BUPYCOB

Homep dopmynumpoBka 3agayu
Bonpoca
142. MpounssoacTeo BuTamMuHa Bi, (kobanamuH) sBnseTca Yucto BMOTEXHONOrMYECKUM

crnocobom ero nosny4YeHnst, kKorga B kKa4ecTBe NpoayLeHTa 4aHHOro BUTaMUHA UCNOSb3YHT
nponunoHoBkle 6akTepun n3 poga Propionibacterium, BbipalymBaeMbie Ha GoraTton cpeae B
OnpeaerneHHbIX ycnoBusix oepmeHTaumm ¢ 06s3aTenbHbIM gobaBneHmem
npeaLwecTBeHHka ButammHa B12 - 5, 6-gumeTmnoeH3ummaasona.

B aTol cuTyauun: caenanTe onTuManbHbIN BbIGOp MeToda dhepMeHTaumm 1 yCroBui ee
NpoBeAEHUs, NPEANOXUTE METOAbI BblAEMNEHUSA U OYMCTKN AaHHOrO BUTAMUHA, YYNTbIBas
MECTO €ro HaKoMMeHus.

OTBeT:

B HacTosLee Bpemsi NPOMBbILLIIEHHOE NPOU3BOACTBO BUTaMuHa B12 ocywecrtensoTr
MCKNIOYNTENbHO BMoTexHonornyeckummu metogamu. NpoayueHtom BuTammHa B12
ABNAIOTCA NPONMOHOBLIE 6akTepun u3 popa Propionibacterium. MNoBbiweHuto
NPOAYKTUBHOCTU CNOCOOCTBYeT A06aBKa B NUTaTefibHbIe CpeAbl KYKYPy3HOro n
MSICHOrO 3KCTpaKTa, CoOeBOM MyKU, pbIGHOM MyKU. BbipalwmBaHue nponmoHOBbLIX
GaKkTepuin NPon3BOAAT NepMogn4ecKuM MeToAO0M B aHa3pPOoOHbIX YCIIOBUSAX Ha cpeae
C KYKYPY3HbIM 3KCTPAKTOM, FMIOKO30M, cONAMU KobanbTa u cynbcaToM aMMOHMUS.
O6pasylowmecs B npouecce XU3HeAeATeNlbHOCTU 6aKTepui KUCNOTbI
HeMTpanu3yrTcs Wernoybto. Yepes 72 4 nocne Havyana cpepMeHTauum BHOCAT
npeawecTBeHHUK - 5,6-gumMmeTnnbeH3M-muaason. AnutenbHocTb hepMeHTaLumn
coctaBnseT okosno 3 cyT. NockonbKy BuUTammH B12 coxpaHsieTcs B kneTkax 6akrepum,
6uomaccy oTAensoT cenapupoBaHMEM U U3BIEKAKOT U3 Hee LierieBor NPOAYKT C
NOMOLL LI IKCTPaKuumu nogkucrneHHon sogomn (pH ot 4,5 go 5,0) npu temneparype 85-
90 °C B TeueHue 4yaca. Butamun B12 sasnsetca BoaopacTtBOpUMbIM BUTAMUHOM.
MMeHHO noaTomy BogHbIM pacTBop ctabunuanpyrot NaNO,, nony4yasa KocpepMeHTHy1o
c¢hopmy BUTaMMHa, KOTOPYHO OYULLAOT HA MIOHOOOBMEeHHOM cmone. 3aTeM cnegyeTt
KpucTannusauusa BUTaMMHa U3 BOAHO-aLleTOHOBOro pacTBopa, XMMu4yeckas o4ncTka
M U3roTOBJIEHUE NIEKAPCTBEHHbIX (hOPM U3 NOJTYYEHHOro NPoAyKTa.

4. MeToanyeckue maTepuansl, onpeaensoume npoueaypbl OLleHUBaHUA
3HaHWN, YMEHUN, HaBbIKOB U (UNK) ONbiTa AeATeNIbHOCTU, XapaKTepuU3yrLwmx
aTanbl POpPMMPOBAHMA KOMMNETEHLIMN.

[Mpoueaypsbl oLeHBaHUA B Xo04e U3yYeHUss ANCUUMNINHBI 3HAaHWUWA, YMEHUA 1
HaBbIKOB, XapaKkTepuayoLwmx atanbl POPMUPOBAHUS KOMMETEHLNI, pernameHTUpyoTCs
NONOXEHNAMMN:

-MBIr'YWUT 2.4.03 NonoxeHne o0 KypCoBbIX, 9K3aMeHax U 3a4eTax;

- M BIr'YWUT 4.1.02 MNonoxeHne 0 penTUHrOBOW OLEHKE TeKyLlen yCrneBaeMOoCTH.




OnucaHue nokasarternen U KpuTepmeB OL,eHUBAHUSA KOMMETEeHUUI Ha pasnuyHbIX 3Tanax ux oopmMmMpoBaHuA,

onncaHue wKan oueHnBaHUsAa Ond Kaxaoro pe3sysibtata 06yquM;| no guncuuninHe

PesynbTatbl 06y4yeHus no
aTanam bopMUpPOBaHUS
KOMNEeTEeHUUN

MpeaomeTt oueHkn

(NpooyKT nnu
npouecc)

NokasaTenb
OLUEHMBaHUSA

Kputepumn oueHmsaHmna
CchopMMpPOBaHHOCTU KOMMETEHLNI

LLikana oueHnBaHuA

Akagemunyeckas
oLeHKa unu
Gannbl

YpoBeHb 0CBOEHMS
KoMneTeHunn

MKB-2 Cnoco6eH npoBOAUTL Hay4YHO-UCCeAoBaTeNbCKUe paboTbl U MapKETUHIOBbIE UCCIeAO0BaHNA B 061acTU NPOrpecCcUBHbLIX BUOTEXHOMOrMM U HOBOM
OMoTexXHONoOrMYecKkom NpoayKLMu AN NULWEBON NPOMBILLIEHHOCTU € Lefibio NOUCKA U pa3paboTku HOBbIX 3P (PeKTUBHLIX NyTer NonyyYyeHus
6uoTexXHONOrM4ecknx NPoAyKToB, CO3AaHUA COBPEMEHHbIX GBUOTEXHONOrMIU, B TOM YMcne HAaHOGUOTEXHONOIMIA, TEXHONOMMN PeKOMOUHaHTHbIX
[E30KCUPUBOHYKITENHOBbIX KUCIOT, KNeTOYHbIX TEXHOJIOMMN

MO3nks2 — CnocobeH K paspaboTke HOBbIX ah(heKTUBHBLIX NyTel NONy4YeHUss BUOTEXHONMOrMYEeCKUX NPoAYKTOB, CO3AaHUA COBPEeMEHHbIX GMOTEXHONOrnm, B TOM

yncrie HAHO6MOTEeXHONOrMn, TEXHONOrnm peKOMGMHaHTHbIX ,D,e3OKCI/IpM60HyK.I19VIHOBbIX KUCIOT, KNEeTOYHbIX TEXHONOrMn

3HATb: TpeGoBaHus K MpaBunbHOCTb O6yyatowuiica oteeTnn Ha 85-100 % Bonpocos OTnunyHo OcBoeHa /
cTepunmsaunn nuTaTenbHbIX Cpeg, OTBETOB Npu NOBbILLIEHHbIN
nym nony4exna TEeCcTMpOBaHUN O6yyatowuiics otBeTun Ha 70-84 % BonpocoB Xopolio OcBoeHa /
GuoTexHonorMyeckx NpoAykTos PesynbTaTthl TekyLiero MOBbILIEHHbIN
TECTUPOBAHUS O6yvarowuica oteetun Ha 50-69 % Bonpocos YpoenetBopute | OcBoeHa /
NbHO 6a3oBbIf
O6yvarowuinca otsetun Ha 0-49 % Bonpocos HeynosnetBopu | He ocBoeHa /
TernbHO HEeOOoCTaTOYHbIN
CobecepoBaHue MpaBunbHOCTb OOyvatowumnca gan ucyepnbiBaLWmin OTBET Ha OTnunyHo OcBoeHa /
(konnokeuym) OTBETOB BOnpoc, He pgonyctun owwubok. CTtyaeHT MOBbILUEHHbI
BnageeT 3HaHUSMU U YMEHUSIMW MO AUCUMNTINHE
B NOMHOM o6beme
O6yvatowunca gan nogpobHbIi U NOSHbIN Xopouo OcBsoeHa /
oTBeT, gonyctun He Bonee 1 ownbkn. CtyaeHT MOBbILIEHHbIN
BnageeT 3HaHUAMU U YMEHUSMN MO SUCUUNIIMHE
B MOJSIHOM 00beMme
O6yvarowuincss gan NOBEPXHOCTHbIA OTBET Ha | YaoenetBopute | OcBoeHa /
Bonpoc, gonycTtun 6onee 2 owWMb0kK NbHO 0©a3oBbIN
O6yvarowuincs He cMmor npaeBuIibHO OTBETUTL Ha | HeypoeneTtBopu | He ocBoeHa /
BOMPOC, AOMYCTUIT OLUMOKY B aHanu3e 3agaHust TENbHO He4OCTaTOYHbIN
YMETb: npoussoauTb nepeces | CobecefoBaHue OtyeT 1 anckycensa | OGyyaloLmiics rpaMoTHO BrageeT OTnu4Ho OcBoeHa /
WHOKYNHTa C Lernbio BblAENeHUs | (nabopaTopHble no Teme NPUHLMNaMK BbiAENEeHNA YNCTON KyNbTYpbl NOBbILLEHHbIN
“ncron KynbTypbl WTaMMa | nha6oThI) naGopaTtopHoi LITaMMma, OXXMBIEHUS KynbTypbl, Nepecesa
MUkpoopraHisma-npoayueHTa Ans paboTbl NpoAyLEHTOB Ha MUTaTENbHbIE CPeabl,

npoBeeHUs GUOTEXHONOMMYECKOro
npouecca, OXMUBMNSATb  KynbTypbl
MWKPOOPraH13MoB, npoBOANTbL

cenekuynn npoayLeHToB NPOMbILLIIEHHO-
3Ha4YnMbIX BeLeCTB, akKTUBHO y4acTBoBarl
B BbINOJIHEHUN pa6OTbI, nony4yun um

2




nocesbl
npoayLueHToB

MUKpPOOpPraHn3moB-
Ha TBepablie n

Xngkue nutaterbHble cpeabl

obpaboTan pesynbTaTbl SKCMNEPUMEHTA,
npoaHannaMpoBarn ux B 0TBETax Ha
BOMPOCHI Npu 3aLumTe nabopaTopHom
paboThl

Obyvarowuincs BnageeT npuHumMnamm
BbIAEMNEHNS YNCTON KymnbTypbl LUTAMMA,
OXMBRNEHUS KYNbTYpbl, NepeceBa NPoayLIEHTOB
Ha nNuTaTenbHble CPeAbl, Cenekunm
NPOAYLIEHTOB NPOMbILLNEHHO-3HAYNMbIX
BeLLEeCTB, y4acTBOBas B BbIMONHEHUW paboThl,
nonyunn n obpabortan pesynbsTaThl
3KCNEpPUMEHTA, NpoaHanM3npoBan ux B
OTBETax Ha BOMPOCHI Npu 3awuTe
nabopartopHon paboTbl, gonycTtun He 6onee 1
oLmnbKn

XopoLuo

OcBoeHa /
NOBbILLEHHbIN

O6yvarowuics BnageeT npmHUmMnamm
BblAeNeHnst YACTON KynbTypbl LUTAaMMa,
OXUBMEHUS KyNbTYpbl, MEepeceBa NpoayLEHTOB
Ha nuTaTenbHble Cpeabl, Cenekuun
NPOAYLIEHTOB NPOMbILLNIEHHO-3HAYNMBbIX
BELLECTB, y4acTBOBas B BbIMONTHEHMM paboThl,
nony4un n obpabotan pesynbTaTbl
9KCMepUMeHTa, NpoaHanM3npoBan ux B
OoTBETax Ha BOMPOCHI Npu 3awuTe
nabopartopHon paboTkl, gonyctun 6onee 1
owmnbkn

YnoeneTtsopute
nNbHO

OcBoeHa /
©a3oBbI

O6yuatoyniica He BNageeT npuHuunamm
BblAeNEeHNs YACTON KynbTyphbl LWUTAMMA,
OXWBMEHUS KyNbTYypbl, NepeceBa NpoayLEeHTOB
Ha nuTaTenbHble Cpefbl, Cenekuum
NpoayLEHTOB MPOMBILLNEHHO-3HAYMMBbIX
BELLIECTB, HE Y4acTBOBas B BbIMONHEHUN
paboTbl, He nony4un n He obpaboTan
pes3ynbTaTbl 3KCNEPUMEHTA, He
npoaHanuaMpoBan ux B oTBeTax Ha BOMpPOChI
npw 3awmTe nadopatopHor paboTbl, AONYyCTUN
oonee 1 ownbkm

Heynosnetsopu
TEnbHO

He ocBoeHa /
HEeOOoCTaTOYHbIN

3agayn onsa ak3ameHa

MpaBnnbHOCTL K
nonHoTa
BbIMOSHEHNSA
3apaHus

OOGyuvatowuncsa pasHOCTOPOHHE
npoaHanuanpoBarn cutyauuto, Bbibpan BepHyo
MEeTOAUKY peLleHnaA, caenan pasBepHyTbie
BbIBOAbI, HE ONYCTUIT OWIMOOK B pacyeTax

OTnnyHo

OcBoeHa /
NOBbILLEHHbIN

O6yvarowmnmncs pasHOCTOPOHHE

Xopoulo

OcBoeHa /
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npoaHanuampoBarn cUTyaLuio, NOMHOCTbIO
BbINONHWI 3afaHne, caenan BbiBog, AONYCTUN
He 6onee 1 owMBKM B pacyeTax

MOBbILLIEHHbIN

O6yyvarownincs NnoBepxXHOCTHO
npoaHanuampoBarn CUTyaLuio, BbINMOMHNM
3ajaHue, coenarn BbiBoA, A0ONYCTUI He Gonee 2
ownbok B pacyeTax

YpanosneTtsopute
nbHO

OcBoeHa /
0a3oBbIn

O6yyvaroLwnncs He CMOT NPaBUITbHO PELLNTL
3agady, 4onycTun owmnbKy B aHanuse cutyaumm

HeynosneTtsopu
TenbHO

He ocBoeHa /
HeJoCTaTO4YHbIN

BNAOETb:

MeToaamm

NpUroToBneHna nNuTaTesbHbIX cpen,

CMNOCOBHOCTLIO
MWUKPOOPraHn3mMoB

KynbTUBUPOBaHMUS

CobecenoBaHune
(ak3ameH)

MpaBnnNbHOCTL
OTBETOB

OO6y4atoLwuincss 4EMOHCTPUPYET 3HaHKE
OCHOBHbIX MPUHLIMMOB Noatopa UCXOAHOro
LUTamMma Ans cenekumm, NpUroToBneHNs
nuTaTenbHbIX cpes, KyrnbTUBMPOBaHMS
MWKPOOPraHN3MOB, METOAOB OLIEHKN BIMSHUS
MyTareHOB Ha LLUTaMM — NPOAYLIEHT.
O6yyarowmncsa gan ncyepnbiBatoLLmii OTBET HA
BOMPOC, HE JONYCTWI OLINGBOK.

OTnunyHo

OcBoeHa /
NOBbILLEHHbIN

O6yyarowmnca 4EMOHCTPUPYET 3HaHNE
OCHOBHbIX MPUHLMMNOB Nofatopa NCXOAHOro
LWTamMma st cenekumm, NpUroToBneHNs
nuTaTenbHbIX cpes, KyrnbTUBNPOBaHWS
MWKPOOPraHN3moB, METOL0B OLIEHKN BIMSHNS
MyTareHoB Ha LUTaMM — MpPOaYLIEHT.
OGyyatowuiicst fan ucyepnbiBatoLLniA OTBET Ha
BOMpOC, AonycTunn He 6onee 1 oWNGKN.

XopoLuo

OcBoeHa /
NOBbILLEHHbIN

OObyyvaromncsa gemoHcTpupyeT
YOOBMNETBOPUTESNBHOE 3HAHWUE OCHOBHbIX
NPUHLMNOB Noabopa UCXOAHOro WTamMMa Ans
cenekuum, NPUroToBNEHNS NUTaTENbHbIX Cpes,
KyNbTMBMPOBaHNS MUKPOOPraHWM3MOB, METOOOB
OLIEHKM BNUSIHWSI MyTareHoB Ha LUTaMM —
MPOAYLEHT.

Obyyvarowmncsa gan ncyepnbiBaoLWwmnn OTBET Ha
BOMPOC, AonycTun 2-3 oLWnGKK.

YnosneTtsopute
NbHO

OcBoeHa /
©a3oBbI

Ob6yyalowmnca 4eMoHCTpUpyeT He3HaHme
OCHOBHbIX MPMHLMNOB Noabdopa NcxoaHoro
LUTamMma NS cenekumm, NPUroToBMNeHNs
nuTaTenbHbIX cpeq, KyrnbTUBMPOBaHUS
MWKPOOPraHN3MOB, METO0B OLIEHKN BIMSHNS
MyTareHOB Ha LLUTaMM — NPOAYLIEHT.
O6y4yarwmncsa He gan ncyepnbIBaLWmMn OTBET

HeynosneTtsopu
TenbHO

He ocBoeHa /
Heao0CTaTOYHbIN
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| Ha Bonpoc, gonyctun Gonee 2 owmBoK.

NMKB-7 CnocobeH ynpaBnaTb AeMCTBYHOLWMMN OBMOTEXHONOIMYECKUMU NpoLeccamMm U NPou3BOACTBOM

NA3nke7 MpoBOAUT GMOTEXHONOrMYECKUA MPOLIECC C UCNOJIb30BaHMEM KYJIbTYP MUKPOOPraHU3MOB, KNETOYHbIX KYJIbTYP PacTeHUN U XKMBOTHbIX, BUPYCOB

3HATb: npasuna pabotbl ¢ MpaBunbHOCTb O6yyatowuiica oteeTnn Ha 85-100 % Bonpocos OTnunuHo OcBoeHa /
KyneTypamu MUKpOOpraH13mMos, OTBETOB Npw MOBbILLEHHbIN
TpeboBaHNS  NPON3BOACTBEHHOI TEeCcTMpOBaHUN O6yyatowuiics otBeTun Ha 70-84 % BonpocoB Xopolio OcBoeHa /
cannTapun, acenTikm PesynbTaTthl TekyLiero MOBbILIEHHbIN
TECTUPOBAHUSA O6yvarowuica oteetun Ha 50-69 % Bonpocos YpoenetBopute | OcBoeHa /
NbHO 6a3oBbIf
O6yvarowuinca oteetun Ha 0-49 % Bonpocos HeynosnetBopu | He ocBoeHa /
TernbHO HEeOOCTaTOYHbIN
CobecepoBaHue MpaBunbHOCTb OOyvarowunca gan ucyepnbiBaLWmin OTBET Ha OTnunyHo OcBoeHa /
(konnokeuym) OTBETOB BOnpoc, He pgonyctun owwubok. CTtyaeHT MOBbILUEHHbI
BnageeT 3HaHUSMU U YMEHUSIMW MO AUCUMUNSINHE
B NOMHOM obbeme
O6yvatowunca gan nogpobHbIi U NOSHbIN Xopouo OcBoeHa /
oTBeT, gonyctun He Bonee 1 ownbkn. CTtyaeHT MOBbILIEHHbIN
BnageeT 3HaHUAMU U YMEHUSMU MO SUCUUNIIMHE
B MOJSIHOM 06beme
O6yvaowuincss gan NOBEPXHOCTHbIA OTBET Ha | YaoenetBopute | OcBoeHa /
BoOMpoc, gonycTtun 6onee 2 owWMb0kK NbHO 0©a30BbIN
O6yvarowuincs He cmor npaBuITbHO OTBETUTL Ha | HeypoeneTtBopu | He ocBoeHa /
BOMPOC, AOMYCTUIT OLUMOKY B aHanu3e 3agaHust TENbHO He4OCTaTOYHbIN
YMETb: npurotoBnATe | CobeceqoBaHune OtyeT 1 anckycensa | OGyyaloLmiics rpaMoTHO BrageeT OTnu4Ho OcBoeHa /
nuTaTenbHbIe cpenpl Ans | (nabopaTtopHble no teme MPUHLKMNAMU NPUrOTOBNEHUSA NNTaATENbHbLIX NOBbILLEHHbIN
KynbTMBMPOBaHA paboThbl) naGopaTtopHoi cpef ans KynbTUBUPOBaHUA
MMKPOOPTraHtSMOB-TIPOAYLIEHTOB, paboTbl MUKPOOPraHN3MOB-MPOAYLIEHTOB,

BbIAENSATb U NOAAEPXKMBATb YNCTbIE
KynbTypbl ~ MWUKPOOPraHuM3moB -
npoayLEeHToB BAB,
nogrotaBnueBatb  Guornoruyeckue
obbekTbl ¥ MmaTepuanbl  Ans
GroTexHonornyeckoro  npowecca,
npoBepsATb OAHOPOAHOCTb YMCTOM
KynbTypbl lwTamma
MWKpOOpraHnama-npogyueHTa  no
Mopdonornyeckum n
HY3NONOrMYecknM NpusHaKam

BblAENEeHNs U NogAepXaHWs YNCTbIX
KyNbTYp MUKPOOPraHN3MOB - NPOAYLEHTOB,
noaroToBkun Gonornyecknx o6BEKTOB U
MaTepuarnoB Ansi GUOTEXHONOrMYECKOro
npotiecca, NpoBEPKN OAHOPOAHOCTU
YNCTOM KyNbTypbl LUTAMMA
MMWKpPOOPraHnama-npoayLeHTa no
Mophonorniecknum 1 nanmonorm4eckum
npv3Hakam, y4acTBOBasl B BbIMONTHEHUN
paboTbl, nony4un n obpadotan
pe3ynbTaTbl 9KCNEPUMEHTA,
npoaHanuaMpoBasn ux B oTBeTax Ha
BOMPOCHI Npu 3aLumTe nabopaTopHom
paboTbl




OOGyuvatowuincs BnageeT npuHUMnamm
NPUroToBIEHNsI NUTaTENbHbIX Cpeq AN
KyNbTUBMPOBaAHUS MUKPOOPraHNM3MOB-
NPOAYLIEHTOB, BblAENEHMS N NogaepXaHus
YUCTBIX KYNbTYP MUKPOOPraHNU3MOB -
NPOAYLIEHTOB, NOArOTOBKN BMONOrnYecKkmx
00OBbEKTOB M MaTepuanos Ans
OMoTEXHONMOrMYecKoro npouecca, NPoBEPKU
O[HOPOAHOCTU YNCTOW KyNbTypbl LUTaMMa
MMWKpPOOPraHuama-npogyLeHTa no
MOPONornyecknm 1 PrsnonormyecKkum
npu3Hakam, y4acTBOBasl B BbIMOSTHEHWM
paboTbl, nonyyunn n obpabotan pesynbTaThbl
3KCnepuMeHTa, NpoaHanuanpoBarn ux B
OTBETax Ha BOMpOChkl Npy 3alumTe
nabopartopHon paboTbl, gonycTtun He 6onee 1
OLINGKM

Xopouuo

OcBoeHa /
NOBbILLEHHbIN

O6yvarowuics BnageeT npMHUmunamm
NPUroToBIEHNst NUTaTerNbHbIX cpeq Ans
KyNbTUBUPOBAHMS MUKPOOPraHM3MOB-
NpoayLUEeHTOB, BblAENEHUS U NOAAEPKAHUS
YUCTbIX KyNbTYp MUKPOOPraHM3MOB -
npoayLeHTOB, NOArOTOBKM BMONOrM4ecKkmx
06bEKTOB N MaTepuanos Ans
OMOTEXHONOrMYecKoro npouecca, NpoBeEPKU
O[HOPOAHOCTUN YNCTOWM KyNbTYyphbl LUTAMMa
MMWKpPOOpraHu3ama-npoayLeHTa no
MOPONIOrMYECKUM U OU3NONTOTNHECKNM
npu3Hakam, y4acTBoBas B BbINOJTHEHWM
paboTbl, nony4mn n obpadoTan pesynbTaThl
3KCTMEPUMEHTA, MpoaHanM3npoBan ux B
OTBETax Ha BOMpPOChLI Npu 3aLumTe
nabopaTtopHow paboTkl, gonycTun 6onee 1
ownBKM

YnoeneTtsopute
nNbHO

OcBoeHa /
0©a3oBbIit

OOyuvatowuincsa He BnageeT NpUHUmMNamm
NPUroToBIeHNst NUTaTenbHbIX cpeq Ans
KynbTUBUPOBAHUA MUKPOOPraHM3MoB-
NPOAYLIEHTOB, BblAENEHMS N NogaepXaHus
YUCTBIX KYIbTYP MUKPOOPraHN3MOB -
npoayLEeHTOB, NOArOTOBKN BUONOrMYECKMX
06GBEKTOB U MaTepuarnos ans
OMOTEXHOMOMMYecKoro npouecca, NpoBepku
O[HOPOAHOCTUN YMCTOW KyNbTYphbl LUITAMMA

Heyaoosnetsopu
TenbHO

He ocBoeHa /
HegoCTaTO4HbIN
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MUWKPOOpPraHn3Ma-npoayLeHTa no
MOPOIOrMHYECKUM U PU3NOTOTUHECKNM
npu3Hakam, He y4dacTeoBal B BbIMOJIHEHNN
paboTbl, He Nony4un n He obpaboTan
pe3ynbTaTbl 3KCNEPUMEHTA, He
npoaHanm3anpoBars Ux B OTBeTax Ha BOMpPOChI
npu 3awmTe nabopaTtopHon paboTbl, JOMYCTUN
bonee 1 owmnbkn

3agaum onsi ak3ameHa | [NpaBunbHOCTL U OOyuvarowuncsa pasHOCTOPOHHE OTnnyHo OcBoeHa /
nonHoTa npoaHanuaMpoBan cuTyaumto, Bblopan BepHyto MOBbILUEHHbI
BbIMOMHEHNS MEeTOAMKY peLleHusl, caenan pasBepHyTble
3agaHus BbIBOAbI, HE JONYCTUN OWNBOK B pacyeTax
O6yuatowuncsa pasHOCTOPOHHE Xopouuo OcBsoeHa /
npoaHanuaMpoBarn cuTyaumto, NoIHOCTbLIO MOBbILUEHHbIN
BbINOSMHWI 3adaHne, caenan BbiBog, 4OMyCTuUI
He 6ornee 1 ownbkM B pacyeTax
O6yyvaroLwnncs NOBepPXHOCTHO Ynosnetsopute | OcBoeHa /
npoaHannamMpoBasn cUTyauuto, BbINOMHMUI NbHO 6a3oBblli
3agaHve, cgenan BbiBof, onycTun He 6onee 2
oWKnBOK B pacyeTax
O6yyvaroLwuncs He CMOr NPaBUITbHO PELLNTb HeynosnetBopu | He ocBoeHa /
3agady, gonyctun owmnbky B aHanuse cutyauum TENbHO He4OCTaTOYHbIN
BJIAOETb: metopaamun | CobecenoBaHue MpaBunsHOCTL Obyyvarowunca 4eMoHCTpUpyeT 3HaHue OTnnyHo OcBoeHa /
noaaepXaHus  YUCTOW  KynbTypbl (3k3ameH) OTBETOB OCHOBHbIX METOAOB NOAOEPKAHNSA YNCTOMN NOBbLILIEHHbIN
wramma MUKpoopraHm1sma- KYMbTypbl LUTAMMAa MUKPOOPraHu3Ma-
npoayueHTa npoayueHTa.
O6yuyatowmnca gan ncyepnbiBatoLLmii OTBET HA
BOMNPOC, HEe JOMYCTWM OLUMBOK.
Ob6yyaowmmnca 4eMOHCTPUPYET OCHOBHbIX Xopouo OcBsoeHa /
MEeTOZOB NOAAEPXKAHUS YNCTON KynbTypbl MOBbILUEHHbIN
LWTaMMa MUKPOOPraHn3aMa-npoayLeHTa.
OOyyvatoLmincs gan mcyepnbiBatoLWmMn OTBET Ha
BOMpOC, Aonyctunn He 6onee 1 oWNGKN.
OOyvatommncsa gemoHcTpupyeT Ynoenetsopute | OcBoeHa /
YOOBNETBOPUTENBHOE 3HAaHNE OCHOBHbIX NbHO 6a3oBblili
METOAO0B NOAAEPXKAHMS YNCTON KynbTypbl
LWTaMMa MUKPOOPraHn3ma-npoayLeHTa.
O6yyatowuncsa gan ncyepnbiBatoLLmii OTBET Ha
BOMpOC, Aonyctunn 2-3 owmnbku.
O6y4arwmnca 4eMOHCTPUMPYET He3HaHKe HeynosneTteopu | He ocBoeHa /
OCHOBHbIX METOA0B NoAAepPKaHUS YNCTON TenbHO HeAOoCTaTO4HbIN
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KynbTypbl LUTAMMa MUKpOOpraH1u3ma-
npoayLeHTa.

Obyyvarowuincs He gan ncyepnbiBaroLWLmMn oTBeT
Ha Bonpoc, gonyctun 6onee 2 oWwWnOOK.
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