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1. Llenu u 3agaum aucumnnuHbI

Llenbto ocBoeHunsa gucumninHbel (Moayns) sensieTcs opMmMpoBaHNE KOMMNETEHL M
obyvatowieroca B obnactm  npodpeccmoHanbHOWM — geATtenbHoCTM U chepe
npodeccmnoHanbHON AesaTeNnbHOCTH:

22 lMunweBad NPOMbILWNEHHOCTb, BKIOYasi NPOM3BOACTBO HaNUTKOB M Tabaka (B
cthepax: npomsBoacTBa nuwieBoro 6enka, (pepMeHTHbIX npenapatoB, NPeBMOTUKOB,
NpPOBMOTMKOB, CUHOMOTMKOB, (PYHKUMOHANbHbLIX MULEBLIX MNPOAYKTOB  (BKMOYas
neyebHble, NpodmnakTMyeckne n [eTckue), MULEBLIX WHIPEAWEHTOB, B TOM 4uUcne
BUTAMWHOB U (PYHKUMOHaNbHbIX cMecewn; rnybokon nepepaboTkm NULLEBOrO CbIpbs;
npouns3soacTea GUOTEXHONOMMYECKON NPOAYKLUUM ANSA NULLEBON NPOMbILLIIEHHOCTI);

26 XumMmnyeckoe, XMMUKO-TEXHOMNOrM4yeckoe npom3BoACTBO (B chpepax: NponsBoacTea
NPOOYKTOB  (PEPMEHTATUBHbIX  peakumn,  MWUKPOBMOMOrM4yecKoro  CuHTesa U
GuoTpaHchopmauui;  nepepaboTkm U 00Ee3BPEXMBAHUS  MPOMBILMEHHBIX W
KOMMYyHanbHbIX CTOKOB; MpefoTBpalleHMss W nuKBMaauuuM nocneacTsui  BpeaHOoro
aHTPOMOreHHOro BO34EeNCTBUA Ha OKPYXatoLLyto cpefly TEXHOTEHHOW AeATENbHOCTH);

[dvcumnnuHa HanpaeneHa Ha pelleHne 3agay npodeccuoHanbHoOM AeATEeNbHOCTHU
cnegyowmnx TUMoB:

Hay4YHO-UccnegoBaTenbCKUN;

NPOM3BOACTBEHHO-TEXHOMNOMMYECKNN;

OpraHM3aunoHHO-yNpaBIieHYeCKUN;

NPOEKTHbIN.

lMporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHuamun PenepanbHOro
rocygapCtBeHHOro obpasoBaTenbHOro craHgapta € yd4eToMm npodheccrMoHanbHbIX
crangapto (®roC BO), yrBepxaeHHoro [Npukazom MwuHuctepctBa obpasoBaHus W
Haykn Poccunckon ®enepauumn ot 10.08.2021 Ne 736 "O6 yTBepxaeHun cdepepanbHOro
rocygapcTBeHHOro obpasoBaTenbHOro ctaHaapTa Bbiclwero obpasoBaHus - 6akanaspuat
no HanpasneHuno nogrotoskn 19.03.01 buotexHonorus"

2. MNepeyeHb nNnaHUMpyeMbIX pe3ynbTaTOB OOYy4YeHUS, COOTHECEHHbIX C
nnaHMpyeMbiMU pe3ynbTaTaMu OCBOeHUsi o6pa3oBaTesibHOM NporpaMmbil

Ne Koa dopmynupoBka Koa n HanmeHoBaHMe nHAMKaTopa
n/n | Komnert KOMMeTeHLnu OOCTMXKEeHUnA
eHuunun KOMMeTeHLUnu

1 | MNKB-2 CnocobeH npoBoguTb | MO3nke2 — CnocobeH k paspaboTke HOBbIX
Hay4HO- 3P PEKTMBHBIX nyteun nony4eHus
nccnenoBaTenbCkie | GuotexHonorMyecknx — MPOAYKTOB,  CO3[AaHMWs
pacorei " COBPEMEHHbIX OMOTEXHOMNOrNM, B TOM 4uUCHe
MapKeTUHIoBble 8 y
NCCReaoBaHNS B HaHOOMOTEXHONOrnNn, TEXHONOrnM
obnactn PEKOMOMHAHTHbIX 0E€30KCUPUBOHYKNENHOBBIX
MPOrPEecCUBHbIX KMCNOT, KNETOYHbIX TEXHONOrni
ounoTexHonorum "
HOBOW
OunoTexHonorn4yeckom
npoayKumm ansa
nuLLEBON
NPOMbILUNEHHOCTN  C
Lenbto novcka "




pa3paboTku
nonyyeHus

NpoOOYyKTOB,

yucne
TEXHONOrMMN
OBbIX

KNEeTOYHbIX
TEXHOMNOrMN

3(pdeKkTUBHBIX NyTewn

ONOTEXHONOrNMYECKNX
co3gaHus
COBPEMEHHbIX
OMoTEexXHOMNornmn, B TOM

HaHOOWOTEXHONOMUN,
PEKOMOMHAHTHbIX

OE€30KCMPUBOHYKNENH
KMUCNOT,

HOBBbIX

2 | MKB-7

CnocobeH ynpaensiTb
OencTByoLWnMmn
BroTexHonornyecknm
1 npoueccamm un
NpOM3BOACTBOM

WO3nke7 MpoBoanT GUOTEXHONOIMYECKMIA NpoLeCC
C WCMNonb3oBaHMEM KyrbTyp MUKPOOPraHW3MOB,
KNETOYHbIX KynbTyp pPacTeHUA U  XKUBOTHbIX,
BMpYCOB

Koa n HaumeHoBaHue
MHONKaTopa AOCTUXEeHusA
KOMneTeHUun

Pe3synbTaTthl 06y4yeHUs (noka3aTenu oLeHNBaHUA)

NO3mks2 — CnocobeH k paspaboTke
HOBbIX 3(EKTUBHBIX MyTEW NOMy4YeHus

3HaeT: TpeGOBaHVIﬂ K cTepunusaumnm nutatenbHbIX cpen, nyTu nonydyeHua
OMOTEXHOIOrMYECKMX NpoAaYyKTOB

MWKPOOPraHM3MOoB, KMETOUHbIX KymnbTyp
pacTeHWiA 1 XUBOTHbIX, BUPYCOB

6MOTEXHONOTUYECKUX MpoAykToB, | YMeeT: Npon3BOAUTL MepeceB UHOKYMNSHTa C Lenblo BbiAENeHns YUCTon
co3aaHus COBPEMEHHBIX | KyNMbTypbl LITaMMa MUKpoOOpraHuama-npodyueHTa ans npoBeaeHus
6uotexHonornis, B TOM  uucne | BUOTEXHONOrMYECKOro MpoLEecca, OXMBAATE KyNbTypbl MUKPOOPraHW3MoB,
HaHoB1oTexHoMorui, TEXHONOrUiA | NPOBOAUTL MNOCEBblI  MWKPOOPraHW3MOB-NPOAYLIEHTOB Ha TBepAble W
PEKOMBUHAHTHBIX XnAKue nuTaTtenbHble cpedbl

[,e30KCPUBOHYKIENHOBBIX kucnot, | BnageeT: metogamu nNpuroToBreHUst nMUTaTenbHbIX Cped, CNOCOGHOCTLIO
KINETOYHbIX TEXHOMNOTMI KyNbTUBMPOBAHUSI MUKPOOPraHN3MOB

VA3 ke MpoBoaut | 3HaeT: npaBuna paboTbl C KynbTypamy MWKPOOPraHu3mMoB, TpeboBaHus
GroTexHonormyeckui npouecc C | Npou3BOACTBEHHOW CaHUTapuW, acenTuku

MCnonbL30BaHNEM KynbTyp

YMeeT: npuroToBnsiTb MUTaTeNbHble cpedbl ANS  KyNbTUBMPOBaHMS
MVKPOOPraHW3MOB-NPOAYLIEHTOB, BbIAENATb W MOAAEPXMBATL YUCTblE
KynbTypbl MWKpOOpPraHMamMoB - npoayueHtoB BAB, noprotaBnuBaTthb
Guonornyeckme o6bekTbl M MaTepuanbl Afs  BGMOTEXHOMOrMYECKOTO
npouecca, MpoBepsiTb OAHOPOAHOCTb YMCTOM  KyNbTypbl —LUTaMMa
MVKpOOpraHvuama-npoayLeHTa no MOpPONornyeckum "
¢huaronornyeckum npusHakam

BnageeT: MeTodamu noadepXaHus  YUCTOM wtamma

MVKpoopraHvMama-npogyLeHTa

KynbTypbl

3. Mecto aucuunnuHbl (Moayns) B ctpyktype OOIN BO

OucumnnuHa oTtHocutcs K obsizamernbHou yacmu bBnoka 1 OO[. OucumnnunHa

aBnseTca ob6a3aTenbHOM K U3YYEHUIO.

N3y4eHne gmucumnivHbl OCHOBAHO Ha 3HAHUSX, YMEHUAX U HaBblKaX, MOMYyYEeHHbIX
npun n3yyeHmm obyvarowmmMmmnca aucumninni: BeegeHme B TeXHONOMMO oTpacnu,
TeopeTnyeckme ocHOBbI BroTexHonoruu, MNMpomblwneHHas GuotexHonorusa (5,6

cemecTp).

OucumnnuHa asnseTca npegwecTsyowen ana ndyderHmsi: OCHOBbI 3KOOBMOTEXHONOMMN,
ounoTtexHonorns (8
npeaounnomMHas npakTtuka, MNpon3BoACTBEHHAs MpakTuka, TEXHONOrMyeckasa npaktuka,

[NpombilneHHas

cemecTp), [lpomsBoacTBeHHas

Mpoun3BoACTBEHHAsA NpaKkTuka, Hay4YHo-UccneagoBaTenbckas paboTa.

4. O6bem gucumnnuHbl (Moaynsa) u BUAbLI y4e6Hon paboTbl

npakTuka,



Ob6was TpyA0EMKOCTb AUCLMMNMHBLI (MOAYIS1) COCTaBMSAET 4 3a4eTHbIX €ANHNULL,.

Buabl y4yebHoM paboThl Bcero PacnpepeneHnue
akagemuuye | TPYAOEMKOCTHU
CKMX 4YacoB | MO ceMecTpam,
Yy
akag. u
OOwas Tpya0eMKOCTb AUCLMNIUHBI (Moayns) 144 144
KoHTakTHas pa6oTa B T. 4. AyaANTOPHbIE 3aHATUS: 79,45 79,45
Jexkunn 45 45
JlaGopaTopHble 3aHATUSA 30 30
8 Mom yucre 8 ¢ghopmMe npakmuyeckoli Nod20moeKu 30 30
KoHcynbTauun TekyLimne 2,25 2,25
KoHcynbTauumn nepeq sk3aMmeHoM 2 2
Bud ammecmauuu (3k3ameH) 0,2 0,2
CamocTosTensHas pabora: 30,75 30,75
MpopaboTka MaTepuanoB no y4ebHuKy 13,5 13,5
MpopaboTka MaTepranoB No KOHCMNEKTY NeKLUUA 8 8
OdopmrneHune otyeta ansg nabopaTopHblX paboT 1,6 1,6
MoaroToBKa K KONMOKBUYMY 7,65 7,65
lMoaroToBka K 3K3aMeHy 33,8 33,8

5 CopepxaHue aucumnnuHbl (MoAayns), CTPYKTYpUpOBaHHOE MO Temam
(paspenam) ¢ ykazaHuem OTBEAEHHOro Ha HUX KONuYecTBa akageMU4yecKnx 4yacoB

M BUAOOB Y4eOHbIX 3aHATUM

5.1 CopepxxaHue pa3aenoB AUCLUNIUHBLI (MOAynA)

Ne
n/n

HanmeHoBaHue pasgena
ONCUMMNITNHDI

CopepxaHue pasgena

TpynoemkocTb
pasgena, ak.u

MwukpoopraHnambl —
Ba)kHelLmne o0beKTbl
cenekuun NpoayLIEHTOB.

Llenn n 3agaym cenekumnm
npoayueHToB. OCHOBHbIE
HanpaBreHnsa pasBUTUS cenekuunm
npoayueHToB. MpuHumnel nogdopa
MCXOQHOro WTaMmma ans cenekuuu.
TpeboBaHus, NpeabsBrseMble K
NMPOMBILLMEHHBIM LUTAMMaM n
nuTaTenbHbIM cpegam, ux
crepunuaauuu. MNogrotoBka
MCXOOHOro LWTamMMa K cenexkumm.
OCHOBHbIE NyTU NOMy4YeHUs
BUOTEXHONOrMYECKNX NPOAYKTOB C
NPUMEHEHNEM MUKPOOPraHM3MOB-
npogyueHToB. MeToabl
NPUroTOBMNEHMSA NUTaATENbHbIX Cpea n
KyNbTMBUPOBaAHUSA MUKPOOPraHn3MoB,
noaaepXXaHus YNCTOM KynbTypbl
LUTaMMa MUKPOOpraHM3mMa-
npoayueHTa. MNpasuna paboTbl €
KynbTypaMmn MMKPOOPraHU3MoB,
TpeboBaHMsi NPOM3BOACTBEHHON
caHuTapun, acenTukn

22,4




OcHoBbI MyTareHesa MyTtareHes. Tunol MyTareHos, 33,4
ncnomnb3yembix MNpu  WHAYLMPOBAHHOM
2 MyTareHese. Cnocobbl oTbopa
) MYTaHTOB. MeTogp! NoBbILLEHNS
NPOAYKTUBHOCTM MyTaHTOB. MyTareHes
invitro.
MeTtog rmbpuansaumm n lMonyyeHne pekoMOMHaHTOB Yy rpuboB 1 15
€ro 1crnonb3oBaHmne OpoXoKer  MeTodoM  rubpuamsauuu.
KoHblorauma y ©Oaktepun. CosgaHue
CUCTEM  KOHbLIOTaLMOHHOIO nepeHoca
nnasmua. TpaHCAYKUMA Kak  MeTon
CO30aHNsi  PEKOMOMHAHTHbLIX TFeHOMOB.
TpaHchopmauua 6akrepuit parosbiMn U
3 nnasmmgHeimn - HK. OcobeHHoCcTH
) TpaHcdopmaLmm y apoxoken.
MpoTonnacTbl " ccheponnacThbl
MUKpoopraHmaMoB. Cnocobbl nonyyeHus
npotonnactoB y 6aktepun, rpuboB wu
OPOXKENn. MeTton CNNSAHNA
npoTONnnacToB M €ro UCnonb3oBaHue
Ons. MonyYyeHuMst  pekomMbuHaHTOB Y
DakTepui, rpuboB 1 OPOXCKEN.
Cnoco6bl OH3mmonorms reHeTU4YeCcKom 14,15
reHeTU4ecKoro WHXeHepun. Bektopbl ¥ cnocobbl
4. KOHCTPYUpPOBaHMWS BBEJEHMSA MX B KNeTky. BoccoeguHeHune
MWKPOOPraHM3mMoB dparmeHTOB OHK. Okcnpeccus
invitro Yy)KEPOAHbIX FEHOB B MUKPOOPraHn3max
Cenekums NpoayLeHToB MeToabl cenekumnm npoayLeHTOB 13
aMUHOKNCHOT aMUHOKMCIOT  (MponuHa,  MMCcTUAuHA,
5. apomaTtunyeckmx, cemencTaa
acnaparmHoBOW  KUCAOTbl, CEMeEWNCTBa
rMyTaMUHOBOM KUCNOThI).
Cenekuusi npoayueHToB Cenexumns LITaMMOB-NpoAYyLEHTOB 21,9
depmeHTOB BaXKHEeNLINX depMeHTOB.
KoHcTpynpoBaHue NpoaYLIEHTOB
6. epMEHTOB C MOMOLLbIO FreHeTU4EeCKoN
UHXEHEPUN. KoHcTpynpoBaHue
npoayLueHToB (EPMEHTOB C MOMOLLLIO
CNVSIHUSI NPOTONJ1ACTOB.
Cenekuusi NpoAayLEeHTOB Cenekunsi NpoayLEeHTOB aHTUOMOTUKOB, 19,7
7. BTOPWYHbBIX MeTabonnTos BUTaMWHOB, rM66epenMHoB,
ankanovgos, nonmcaxapuaos.
KoHcynemauuu mekyujue 2,25
KoHcynbmauyuu rieped 3K3amMeHOM 2
3avem, ak3ameH 0,2
5.2 Pasgenbl gucumnnuHbl 1 BUAbl 3aHATUN
Ne Jlekuun JlTabopaTopHbie CPO,
HanmeHoBaHWe pasgena agucunnsivHbl
n/n , aK. 9 3aHAaTUA, akK. 4 aK. Y
1 MwukpoopraHnambl — BakHeNLLne 00beKTbI 5 6 11,4
) cenexkumm npoayueHToB
2. OcCHOBbI MyTareHe3a 10 8 10,4
3. MeToa rubpuamsanmm 1 ero ncronb3oBaHne 5 - 10
4 Cnocobbl reHeTUYECKOro KOHCTPYMPOBaHUS 5 - 9,15
) MMKPOOPraHmM3moB invitro
5. Cenekuns NpoayLEHTOB aMUHOKNCIIOT 5 - 8
6. Cenekuusi npoayLeHToB (hepMeHTOB 5 8 8,9
7. Cenekuns NpoayLEHTOB BTOPUYHBIX METAaboNNTOB 5 8 6,7
KoHcynbmayuu mekyuwue 2,25




KOHcynbmauuu neped 3K3aMeHOoM

OK3ameH

0,2

5.2.1 lNekunn

HavmeHoBaHne
pasgena AncuUmnnivHbl

TemaTuka NeKUMOHHbIX 3aHATUN

TpyooemKkocCTb,
aK. Y

MwukpoopraHmambl —
BaXkHelLmne oObekThl
cenekumm
NPOAYLEHTOB.

Llenv v 3agauM cenekuMum NpoOAOYLIEHTOB.
OCHOBHble HanpaBneHusl pasBUTUA CeneKuum
npogyueHToB. [MpuHuunbl nogGopa WMCXOOHOro
Wwramma  ans cenexkumm. TpeboBaHus,
NpeabABnsiemMble K MPOMbILLNIEHHbIM WTaMMaM U
nuTaTenbHbIM — cpedam, WX  CTepunusaumu.
MoaroToBka MCXOAHOrO LWTaMMma K Cenekuuu.
OcCHOBHble nyTu nonyyeHus
OGUOTEXHONOrNYECKUX NPOAYKTOB c
NpYMEHEeHNEM MUKPOOPraHM3MOB-NPOAYLIEHTOB.
MeToabl MPUrOTOBIEHUSI MUTATEMbHLIX Cped U
KyNbTUBUPOBaHUSA MUKPOOPraHn3moB,
OXMBMNEHUS KynbTypbl MUKPOOPraHu3ma,
noadepXaHuss  YMCTOM  KynbTypbl  LUTaMMa
MUKpoOpraHuama-npoayueHTa. MNMpasuna paboThbl
C KynbTypamy MUKPOOPraHu3MoB, TpebGoBaHus
MPOM3BOACTBEHHON CaHUTaPUX, aCenTUKK

5

OcHoBbI MyTareHesa

MyTareHe3. Tunbl MyTareHoB, WCMONb3yeMbIX
npyM WHAYUMPOBaHHOM MyTareHese. Cnocobbl
oTbopa MyTaHTOB. MeToAbl  MOBBLILEHMWS
NPOAYKTMBHOCTU MyTaHTOB. MyTareHes invitro.

10

MeToa rmbpuamsaumm un
€ro Ucnonb3oBaHune

MonyyeHne pekoMOMHaHTOB Yy TIpuboB U
OPOXOKEN MeToA0M rmbépuamnsaumm.
KoHnblorauma y 6Gaktepun. CosgaHue cuctem
KOHBHOraLmoHHOTo nepeHoca nnasmua.
TpaHcaykuus Kak mMeTon co3fgaHus
pPEKOMOUMHAHTHBLIX FeHOMOB. TpaHcopMaums
Oaktepuin daroBbiMu 1 nnasmugHsimn OHK.
OcobeHHOCTM TpaHcopMauum y ApOXKEN.
MpoTtonnacTsl " ccheponnacTbl
MWKPOOPraHM3MOoB. Cnocobsbl nonyyeHns
NpOTONNacToB y 6akTepun, rpnboB 1 APOXOKEN.
MeTog cnusHUS  NpoOTOMMacToB U €ro
ncnonb3oBaHne ans nony4yeHns
pekoMbuHaHToB Yy ©OakTepui, TrpuboB U
OPOXOKEN.

Cnoco0bbl
reHeTU4ecKkoro
KOHCTPYyMpOBaHU
4
MUKPOOPraHn3mo
B invitro

OH3MMOMOrMA  FeHETUYECKOW  UHXEHepUw.
BekTopbl 1 crnocobbl BBeAEHUS WX B KMETKY.
BoccoeanHeHune ¢parmeHTOB OHK.
Okcnpeccus Yy>KEPOAHbIX reHoB B
MUKPOOpPraHn3max

Cenekumsa npoayueHToB
aMUHOKUCIIOT

MeToabl cenekunm npoayLeHTOB aMUHOKUCTIOT
(nponuHa, rmcTuguHa, apoMaTU4eCcKuX,
cemencTea acnaparnmHoBom KNCROTHI,
CEMEWNCTBA IMyTaMNHOBOWN KUCIOTHI).

Cenekuns NnpogyLeHTOB
depmMeHTOoB

Cenekunsi LWITAMMOB-MPOOYLEHTOB BaXKHENLLINX
tepmeHToB. KOHCTpyMpoBaHMe NpoayLIEHTOB
(epMeHTOB C  MOMOLLbI  FeHeTU4ecKom
nHxeHepun. KoOHCTpyMpoBaHue mMpoayLeHTOB
depmeHTOB c NMOMOLL b0 CMVSHWA
NpoTONIacToB.

Cenekumsa n poayueHToB

Cenekuus npoayueHToB aHTUONOTUKOB,




BTOPUYHbIX BUTaMWHOB, FI/I66epeJ'I.I'II/IHOB, ankanoungos,
MeTabonmMToB nonncaxapngos.

5.2.2 lNpakTnyeckme 3aHAaTUS (CeEMUHapbl) — HE NPeAYCMOTPEHbI

5.2.3 JTabopaTopHbI NPaKTUKyM

Ne HanmeHoBaHue pasgena TpyooemkocTb,
HanmeHoBaHne nabopaTopHbIX paboT

n/n ANCUMNNANHBI ak. 9

MwukpoopraHnambl — OcHOBblI  BblAENEHUS  MOHOKOOHWUI
BaXKHeNLINe OObEKTDI MUKPOOPraHM3MOB-NpoayLIEHTOB,

1 cenekunmn NpoayLEeHTOB. nogaepXaHmss  YNCTOM  KynbTypbl 6
wTamma MUKpOOpraHn3ma-
npoayLeHTa, NpPUroToBriEHNEe
nuTaTenbHbIX cpeq

OcHoBbI MyTareHesa Bnnanue ynbTpadgroneToBoro
obny4yeHus n 06paboTkm

> YNbTPa3BYKOM Ha KynbTyparbHble, 8

' Mopdonornyeckme npu3HaKn n
YKN3HEecnocobHOCTb
MUKPOOPraHM3MOB-NpoayLIEHTOB
3 MeToga rmbpuansaumm mn ero ) )
) Mcnonb3oBaHue
Cnocobbl
reHeTn4yeckoro
4. KOHCTPYUpPOBaHMs - -
MWKPOOPraHM3mMoB
invitro
5 Cenekuunsi npoayLeHTOB i i
aAMUWHOKNCIOT
Cenekums NpoayLeHToB NccnegoBaHne BIMAHUS MyTareHHbIX
6 dhepmeHTOB dakTopoB Ha HaKonneHne 8
' depmeHTaTUBHOMN aKTMBHOCTM
MUKPOOPraHM3MOB-NpoayLLEHTOB
Cenekuusi NpoAyLEeHTOB WccnepoBaHne BrMsHUS MyTareHHbIX

7 BTOPWYHbIX MeTabonnToB dakTopoB  Ha  aHTMOMOTUYECKYHD 8
aKTMBHOCTb MUKPOOPraHM3MOB-
npogyLeHToB

5.2.4 CamoctosTensHas paboTta oby4yaroLmxca
Ne HanmeHoBaHune TpyOooemKocCTb,
n/n pasgena gucuuninHbl Bua CPO ak. v
1 |MukpoopraHuamsl — MNpopaboTka maTepuanos no 2
BaXKHeNLLIMe 0ObeKTbl cenekumm| Nekumsim
NpOOYLIEHTOB. MpopaboTka maTepmnanos no 2
MwukpoopraHmambl — y4yebHukam
BaxkHeViLme ob6bekTbl cenekunn| MoaroToBka oTyeTa K 0,4
NpOOYLIEHTOB. nabopaTtopHbIM paboTam
MwukpoopraHuambl — CobecenoBaHue (KONMOKBUYM, 2
BaXXHeNLWme 06BbEKTbI cenekumnm nabopaTtopHble paboTbl)
npoAyLeHTOoB. lMoaroToBKa K aK3aMeHy 5
2  |OcHoBbl MyTareHesa MpopaboTka maTepunanos no 1
nekunsam
MpopaboTka maTepmnanos no 2
y4yebHuKam




MoaroToBka oTyeTa K 0,4
nabopaTtopHbIM paboTam
CobecenoBaHue (KOSIOKBUYM, 2
nabopartopHble paboTbl)
MogroToBKka K 3K3aMeHy 5
3 MeTtog rubpuamnsaumm n ero MpopaboTka maTepmnanos no 1
Ncnonb3oBaHme nekumam
MpopaboTka maTepunanos no 2
y4yebHukam
CobecegoBaHue (KOMmoKBuMym) 2
MogroToBKa K 3K3aMeHy 5
4  |Cnocobbl reHeTu4eckoro MNpopaboTka maTepuanos no 1
KOHCTpYynpoBaHuA nekunam
MMKPOOPraHmM3moB invitro Mpopa6oTka MaTepuanos no 2
Crocog esemiesio® | yuebrman
MMKDOODFaHM3MOB inVitro CobecegoBaHune (KONIOKBUYM) 1,15
[MogroToBka K 9K3amMeHy 5
5 |Cnocobbl reHeTnyeckoro MNpopaboTka maTepuanos no 1
KOHCTpynpoBaHuA nekymam
MMWKPOOPraHM3MoB invitro Mpopa6oTka MaTepuanos no 2
y4yebHukam
[MogrotoBka K 9K3amMeHy 5
6 Cenekumsa NnpoayueHToB MpopaboTka maTepuanos no 1
dhepmeHTOB nekumam
MpopaboTka maTepmnanos no 1
y4yebHukam
MoaroToBka oTyeTa K 0,4
nabopatopHbiM paboTam
CobecepoBaHue (nabopaTopHbie 15
paboThbl)
lMogroToBka K 9K3ameHy 5
7 Cenekumsa npoayLeHToB MpopaboTka maTepmnanos no 1
BTOPUYHbIX MeTabonuToB nekumam
MpopaboTka maTepunanos no 1
y4yebHUKam
[NogroTtoBka oTyeTa K 0,4
nabopaTtopHbIM pabotam
CobecepoBaHue (nabopaTopHbie 0,5
paboThbl)
[MogrotoBka K 9K3ameHy 3,8

6 YyebHO-MeTOOAMYecKkOoe M MHGOPMALMOHHOE obecnevyeHMe AUCLUMIIMUHLI

(moayns)
[ns ocBOEHWs1 AUCLMMNITMHBI 0BYyYaloLWMINCS MOXET UCNONb30BaThb:

6.1 OcHOBHas nuTepartypa

1. Mukpobuonornss ¢ ocHoBamu GuoTexHonormm (Teopusa M npaktuka) [TekcT] :
yyebHoe nocobmue / TI. 1. Wysaesa [n pgp.]; BIYWUT, Kadcdegpa Ouoxummn un
BGuoTtexHonoruu. - BopoHex : BI'YUT, 2017. - 315 c.

2.TopoeeBa, JI. A. Metogbl nonyyeHUs  MNPOMbBILUNIEHHBIX  LWITAaMMOB
MUKPOOpraHm3moB: yyebHoe nocobue / - Kemepoo :KemlY, 2020. [OneKTpOHHbIN
pecypc]. - https://e.lanbook.com/book/162605



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

3. EBcturHeeBa, T. H. Cenekumnsi npOMbILLMIEHHbLIX LUTAMMOB MWKPOOPraHNU3MOB:
yyebHoe nocobue / - CaHkt-lMeTepbypr : HAY NTMO, 2017. — 59 c. - [OnNeKTpOHHbIN
pecypc]. - https://e.lanbook.com/book/110484

6.2 lononHuTtenbHasa nutepartypa

1. Mukpobuonorusa [TekcT] : meToanveckme ykasaHust K nabopaTopHbiM paboTam
ans crygeHTtoB, obyvawwmxca no cneumanbHoctn 06.05.01 - «buonHxeHepus u
BuonHdpopmaTtuka» n HanpasneHuio 19.03.01 — «buoTtexHonornsa», o4HOM OPMbI
oby4yeHna / O. C. KopHeeBa [u gp.]; BI'YUT, Kadegpa 6unoxmmmumnm n 6uotexHosnormu. -
BopoHex : BI'YUT, 2016. - 32 c.

NMepuoanyeckue uspaHusa: brortexHonorus.

6.3 NepeyeHb y4eOHO-MeTOANYECKOrO obGecnevyeHUs AnNA CaMOCTOATENIbHOMU
paboTbl obyyarowmxcs

1. MeTtoamyeckme ykasaHus AnNa oO0yyaloLMXCH MO OCBOEHWUIO AUCUUNINH
(mogynen) B ®I'6OY BO BI'YUT [OnekTpoHHbIN pecypc] : MeToANYEecKme yKkasaHusa ans
oby4yarowmxca Ha BCeEX YPOBHAX Bbiclwero obpasosanvus /| M. M. [daubinue, P. H.
MnotHukoBa; BI'YUT, YuebHo-meToamnyeckoe ynpasnexue. - BopoHex : BI'YUT, 2016. —
Pexunm goctyna: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488

2. OCHOBHble MPUHUMNLI CenekunMn MMKpoopraHu3MoB [TekcT] : meToguyeckue
yKasaHusa Ons CaMOCTOSATENbHOW paboThbl CTyAeHTOB / BOpOHEX. roC. YH- T MHX. TEXHON.;
coct. O.1O. Manbuesa, I".I1. LLysaeBa, O.C. KopHeeBa. — BopoHex : BI'YUT, 2021. -
10 c. Pexum goctyna: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4981

6.4 lepeyeHb pecypcoB WHGMHOPMALMOHHO-TENIEKOMMYHUKALMOHHON CeTU
«UHTepHeT», He06XO0ANMbIX AN OCBOEHUA QUCLUUNIUHBLI (Moayns)

HaumeHoBaHue pecypca cetn «IHTepHeT» OneKTPOHHbIV agpec pecypca
HayyHas anekmpoHHas bubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamesnbHas rnnamgopma «FOpalm» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/

AUBC «Meeallpo» https://biblos.vsuet.ru/MegaPro/Web
Calm Mu+Hucmepcmea HayKu U 8bICLLIE20 http://minobrnauki.gow.ru
obpasosaHusi PO

AnekmpoHHast UHGhopMayUOHHO- http://education.vsuet.ru
obpasosamenbHas cpeda ®F60Y BO «BI'YUT

6.5 [lepeyeHb WH(MPOPMALMOHHbLIX TEXHONOINMKU, UCMNONb3yeMbIX NpuU
ocylwlecTBNeHun obpa3oBaTeNnbHOro npouecca no AucuuniauHe (mMoAaynio),
BKNOYaA nNepeyvyeHb MNporpamMMmHoOro obecneyeHMas UM UMHPOPMALMOHHbLIX
CMpaBOYHbIX CUCTEM

Mpn  M3y4yeHUM guCUMNAMHBI  UCMOMb3YeTCa nporpaMmHoe obecnevyeHue,
coBpeMeHHble npodeccnoHanbHble 6asbl AaHHbIX M MHOPMALMOHHbIE CNpPaBOYHbIE
cuctembl: ANOC yHuMBepcuteTa, B TOM uucne Ha 6ase nporpamMmHOM nnatgopMbl
«Cpepa anekTpoHHOro obyyeHuns 3KL».

Mpun ocBoeHMM AUCUUNINHBLI UCNONbL3YEeTCA JIMLEH3MOHHOE U OTKPbITOE
nporpaMmmHoe obecnevyeHne

I'IporpaMMbl Nuuensun, PeKBU3NTbI NoATBepXaarLwero AOKymMmeHTa



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

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

AnbT ObpasoBaHue JnueHsma 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 o1 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 ot 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 JnueHsuna Ne AAA.0217.00
¢ 21.12.2017 r. no «beccpoyHo» (BknioveH B yCTaHOBOYHbIV NnakeT
onepauunoHHon cuctemsl Anbt O6pasosaHue 8.2)

KOMMAC 3D LT v 12 (6ecnnatHoe I10)
http://zoomexe.net/ofis/project/2767-kompas-3d.html

T-FLEX CAD 3D Doroeop Ne 74-B-TCH-3-2018 ¢ 3A0 «TOIN CUCTEMbI» ot 07.05.2018 r.
YHuBepcuteTckas JlnueHnsnoHHoe cornaweHne Ne AO0007197 ot 22.05.2018 r.
Komnac 3D V21 JInueHsnoHHoe cornatueHne ¢ 3A0 «ACKOH» Ne KA1-16-1380
Cy6nuueHaunoHHbI gorosop ¢ OO0 «ACKOH-BopoHex» ot 09.02.2022 .
APM WinMachine JInueHsunoHHoe cornatweHne ¢ OO0 HTL, «AlMM» Ne 105416 ot
22.11.2016 r.
Cnpaeo4YHo-npaeoebie cucmembl
Mporpammebl INuueH3un, peKBM3UTbI NOATBEPXKAAIOLLEro JOKYMeHTa
CnpaBo4Hble

[oroBop o coTpyaHuyecTBe ¢ “UHpopMCBSA3b-4yepHO3eMbe”, PerMoHanbHanbHbIn

npasoBasi MHOPMALIMOHHBIN LEHTP 0BLLIEPOCCUNCKOI CeTU pacnpoCTpaHEHWS NpaBOBOM
cucrema nHpopmaummn KoHcynbTtaHT lnoc
«KoHcynbTaHT Ne 8-99/RD ot 12.02.1999 r.
Mnoc»

7 MaTtepuanbHO-TeEXHMYECKOe obecnevyeHne AuCUUNNuHbI (Moayns)

Y4yebHble ayauTopum AN NpoBefdeHUs YYebHbIX 3aHATU, B TOM 4ucne B
dopmaTe npakTU4eCKon NOArOTOBKM, BKITHOYAIOT:

aya. 414. YyebHasa aygutopuss ona nabopaTopHbIX M NPaKTUYECKUX 3aHATUN.
KomnnekTtbl mebenu anga yyebHoro npouecca — 8 wT. baHa BoasHasa LT-2 gByxmecTHas,
6aHsa BogaHaa UT 4329E, Hacoc BakyyMHbIn KomoBckoro, nonsapumetp CM-3, npmubop
pH-meTp pH-150, cnektpodotomeTp CD-104/8, pedbpaktometp NPD 454 b 2M.

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


http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/

aya. 403. YyebBHas aygutopusa ONd NpPoOBeAEeHUs 3aHATUN NEKUMOHHOro Tuna.
Hoytbyk ASUS, mynbTumegunHbin, npoektop ACER, akpaH. Microsoft Office 2010
Russian Academic OPEN 1 License No Level #47881748 ot 24.12.2010 .

aya. 419. YyebHas aygutopus gns nabopaTopHbIX U MPaKTUYECKUX 3aHATUMN.
KomnnekTbl mebenu gns ydebHoro npouecca — 10 wTt. Mukpockon «MukpoMeg P-1» B
konuyectese 12 wrt., Mukpockon E-200 ¢ undposon kamepon LevenhukC510 NG 5M,
TepmocTar ¢ oxnaxaeHuem TCO-1/80.

Hoytbyk ASUS, mynbtumeaunHeii, 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

AyaouTtopun ons camoctoaTenbHon paboTbl obyyatoLwmxcs:

ayn. 416. obopygoBaHHbIi  y4ebHbin  knacc (ayg. 416), OCHalLeHHbIV
komnbtoTepamn: Core i3-5403.06, C2DE4600 Hoytbyk ASUS, MynbTMMeOuiHbIN,
npoektop ACER, akpaH. Anbt O6pasoBaHue 8.2 + LibreOffice 6.2. JlnueHams Ne
AAA.0217.00 ¢ 21.12.2017 r. no «beccpoyHo»

UuTanbHble 3anbl 6ubnunoTeku:

KomnbloTepbl co cBOBOAHBIM [OCTYNOM B ceTb WHTepHeT u OneKTpOHHbIMU
BUBNMOTEYHBIMU U MHPOPMALNOHHO CNPAaBOYHBIMU CUCTEMAMM.

8 OueHoYHble mMaTepuanbl AN NPoOMeXyTO4YHOM aTTecTauum oby4arowmxca
no aucumnnuHe (Moayno)

OueHouHble maTtepuansl (OM) Ans ANCUMNIIVHBI (MOOYNS) BKIOYAIOT:

- NepeYyeHb KOMNEeTEHUM C yKazaHMeM WHONKATOPOB AOCTUXKEHUA KOMMNETEHLUMWN,
3TanoB Mx XOPMUPOBAHNS B NpoLIeCcCe OCBOEHNsI 06pa3oBaTeNbHON NporpamMmmbl;

- OMMcaHue LwKan oueHNBaHus;

- TUNOBbIE KOHTPOSIbHbIE 3aJaHWA UNM WHble MaTepuanbl, Heobxoaumble LS
OLIEHKW 3HaHUW, YMEHWUWN, HABbIKOB;

- MeToaudeckue maTepuvansl, onpegensawoowmne npouenypbl OUEHUBAHUS 3HaHUN,
YMEHWN, HAaBbLIKOB U (UNK) OnbiTa OeATENbHOCTN.

OM npeacraBnaTCa OTAENbHBIM KOMMIEKTOM M BXOAAT B cOCTaB pabouen
nporpaMmmbl AUCUUNNUHBLI (MOAYNA).

OueHo4Hble MmaTepuansl hopmupytoTcs B cootBeTcTBun ¢ [ BI'YUT «lMonoxeHne
00 OLEHOYHbIX MaTepuanax».


http://eopen.microsoft.com/

OLEEHOYHbLIE MATEPUAIbI
AnA NPOMEXYTOYHOU ATTECTALIUU

no aucuunnnnHe

Cenekuusa npoayLeHToOB



1 Mepe4vyeHb KOMNETEHLUN C YKa3aHUeM 3TanoB ux hopmMmmpoBaHusA

Ne Koa dopmMynupoBkKa Koa n HanmeHoBaHue uHgukatopa
n/n | KoMNeTeHUUU KOMMeTeHLUm OOCTUXEeHUs
KOMMeTeHUUn
1 MKe-2 CnocobeH npoBoantTb HayyHO- | MO3nks.2 — CnocobeH k paspaboTke HOBbIX
nccnefosarenibckue  paboTbl U | adhdheKTUBHBIX nyten nonyyeHuns
MapKEeTUHTOBbIE WCCNEAOBAHNA B | GpoTtexHonorMyecknx npoayKToB, CO34aHMA
obnacty . MPOTPECCMBHEIX COBPEMEHHBIX BUOTEXHOMOMMIK, B TOM 4uUChe
BGuoTEXHOMOMNIA n HOBOIWA . N
BUOTEXHONOMMUECKOM  MPOAYKLMN HaHOBMOTEXHOMOMNHI, TEXHOMNormin
ANSt NALLEBOI MPOMBILLNEHHOCTU ¢ | PEKOMOMHAHTHBIX  [A€30KCUPUBOHYKITENHOBBIX
Luenbl noucka W paspaboTku | KUCMOT, KNETOYHbIX TEXHOMOMMIA
HOBBbIX AP EKTUBHbBIX nyten
nonyyeHnss BMOTEXHOMOrMYECKMX
NpoayKToB, co3faHus
COBpPEMEHHbIX GUOTEXHOMNOMMI, B
TOM 4ucrne HaHOBWOTEXHOIOTUA,
TEeXHOMOorui PEKOMOBUHAHTHbIX
0Ee30KCUPUBOHYKINENHOBBIX
KWUCIOT, KNETOYHbIX TEXHOMOrMIA
MKBe-7 CnocobeH ynpaBnsaTb O3 nke-7 MpoBoguT BUOTEXHOMNOrMYECKUIA
AeiicTBYOLLUMM npouecc C  UCMNOSIb30BaHWEM  KynbTyp
buroTexHonornueckumm MUKPOOPraHW3MoB,  KMETOYHbIX  KYMbTyp
fipoLieccam 1 NpoM3BOACTEOM pacTeHWIn 1 XUBOTHbLIX, BUPYCOB
Koa n HaumeHoBaHue Pe3ynbtaTbl 06y4YeHus (NoKa3aTenu oueHMBaHUSA)
MHAUKaTopa
OOCTUXeHUA
KOMMeTeHUUn
MO3rks2 — CnocobeH k | 3HaeT: TpeboBaHMs K CTepunMsaLuMu nuTaTenbHLIX cpeq, nyTM  nonyveHus
pa3paboTke HOBBLIX | BMOTEXHOMOIrMYECKMX NPOAYKTOB
3(bhEKTUBHBIX nyTeil | YmeeT: NpoM3BOANTL NepeceB NHOKYMSHTA G LieNbio BbiAENEeHNS YNCTONR KynbTyphl
nonyyeHns LITaMMa MUKPOOPraHM3Ma-nNpoAyLieHTa Ans nposeaeHns GUoTeXHONOrNYecKkoro
BNOTEXHOMOTNYECKMX npoLecca, OXMBAATb KyNbTypbl MUKPOOPraHM3MOB, MPOBOANTL NOCEBbI
NPOAYKTOB, CO3AaHNS | MMKPOOPraHM3MOB-NPOAYLIEHTOB Ha TBEPAbIe U XUAKME nuTaTenbHble cpeabl
COBPEMEHHbIX BrnageeT: MeTogaMu NpUroTOBMEHUs NUTaTenNbHbIX CPeA, CNOCOBHOCTLIO
BuoTexHonormin, B TOM | KynbTUBMPOBAHMS MUKPOOPraHM3MOB
uncne
HaHOBWOTEXHOMNOoriA,
TEXHONOrM
PEKOMBUHAHTHBIX
[1€30KCUPUBOHYKMENHOBBIX
KUCIOT, KINETOYHbIX
TEXHONOMMM
O3 rke-7 MposoauT | 3HaeT: npaBuna paboTbl C  KynbTypamum  MUKPOOPraHuMsMoB, TpebosaHus
BMOTEXHOMOTNYECKMI NPOU3BOACTBEHHOI CAHMTAPWUM, ACENTUKM
npouecc C | YmeeT: npUroToBnsTh NUTaTENbHLIE CPebl AN KYNbTUBMPOBAHNS MUKPOOPraHN3MOB-
UCNOMb30BAHNEM KYNBTYP | mpoayLeHTOoB, BbIAENSATh U NOAAEPKUBATL YACTbIE KYNbTYPbl MUKPOOPTraHU3MOB -
MWKpOOPraHnsmos, npoayueHTos BAB, noaroTasnmeaTh 6UoNorMyeckne 06bLEeKTbl U MaTepuans! Ans
KIETOHHbIX KYNbTYD | GuoTtexHonornyeckoro npowecca, NpoBepsiTb OAHOPOOHOCTb YUCTON KyMbTypbl LTaMMa
pacteHui  n  XNUBOTHBIX, | mpkpoopraHuaMa-npoayLeHTa no Mopdonormieckum 1 dranonormieckum npusHakam
BrpycoB BrnageeT: MeTogaMu NoaaepXaHnsi YNCTON KyNbTypbl LWITAMMAa MUKPOOPraH1MaMa-
npoayLeHTa

2 MacnopT OLEeHO4YHbIX MaTepManoB No AUCLMUNIUHEe

Ne Pasgenbl AgucumnnuHbl

n/n

Koa n OueHo4YHble MaTepuansl TexHonorusa/npouenypa
HaVMMeHoBaHWe | HaMMeHOBaHWe NeNe oLeHuBaHus (cnocob
mHaukaTopa 3agaHun KOHTpOns)
DOCTUXEHUNSA




KOMNeTeHUunn

BaHk TecToBbIX 1,21-22 | bnaHo4yHoe
3agaHun TecTMpoBaHue
(NpoueHTHas Wwkana)
CobecepnoBaHune | 36,49-53, | NpoBepka
MwukpoopraHuambl — MKg-2 (Bonpocel ang 88-102 npenogasaTtenem
BaXXHelLne 06bEKTHI MKg-7 KOMMoKBMYMa, (ypoBHeBas wkarna)
cenekumm NnpoayLeHTOB. 3K3ameHa)
CobecepopaHne | 131-135 | lNpoBepka
(BONpoCHI K npenogaeartenem
nabopaTopHbIM (ypoBHeBas Lwkana)
pabotam)
BaHk TecToBbIX | 2-4,23-25 | brniaHo4HOe
3agaHun TecTupoBaHue
(NpoueHTHas wkana)
CobecepoaHue | 37,39,54- | NpoBepka
(Bonpockl ang 62, 66- npenogasaTtenem
Konnokesuyma, 70, 72- | (ypoBHeBas Lkana)
MKg-2 3K3aMeHa) 73,1 323
OcHoBb! MyTareresa MKe-7 CobecenoBaHue 122- MpoBepka
(BONpocsl K 128,136 | npenogasatenem
nabopaTtopHbIM (ypoBHeBas LuKkana)
pabotam)
3apgaydn onsa 141 MpoBepka
3K3ameHa npenogasartenemM
(ypoBHeBas Lwkana)
BaHk TecToBbIX 5-8, BnaHo4yHoe
3agaHun 26,27 TecTupoBaHue
MKg-2 (NpoueHTHas Wwkana)
MeTtog rmbpuansaumm n MKs-7 CobecenoBaHue 40,74, MpoBepka
€ro ucnosib3oBaHne (Bonpocel ang 107 npenogasaTtenem
KONIOKBUYyMa, (ypoBHeBas LuKkana)
3K3ameHa)
BaHk TecToBbIX 9-14, BbnaHo4yHoe
3agaHun 28-32 TecTupoBaHue
Crocobei (MpoueHTHas LWkana)
reHeTM4eckoro HEB'Z CobecenoBaHvie | 38,41-48, | Mposepka
KOHCTPYNpOBaHis B-7 (Bonpocel ang 71,75-81 | npenogasaTtenem
Z?:&?r%praHmaMo KONnmokemyma, (ypoBHeBas wkana)
3K3aMeHa)
BaHk TecToBbIX 15,16,33 | bnaHo4Hoe
3agaHun TecTupoBaHue
Cenexuns MKB-2 (NpoueHTHas wkana)
MPOAYLEHTOB MKs-7 CobecepnoBaHue | 63,82,85, | Mposepka
aMUHOKUCNOT (BOMpOCHI ANS 108-112 | npenogaeaTtenem
3K3aMeHa) (ypoBHeBas wkana)
BaHk TecToBbIX 17,18,34 | bnaHo4Hoe
3agaHun TecTMpoBaHue
(NpoueHTHag Wwkana)
CobecepnoBaHune | 64,65,83, | lNMposepka
Cenekuvs MKBe-2 (Bonpocel ang 84,86, npenogasaTenem
MPOAYLEHTOB MKs-7 3K3ameHa) 113 (ypoBHeBas LWkana)
depmenTos CobecepnoBaHune | 127,128 | lNpoBepka
(BOMNpocCskI K npenogaeartenem
nabopaTopHbIM (ypoBHeBas Lwkana)
pabotam)
BaHk TecToBbIX 19,20,35 | bnaHo4Hoe
Cenekuunsi npoayLeHTOB MKe-2 3agaHumn TecTupoBaHue
BTOPUYHBIX METaboNNTOB MKe-7 (mpoueHTHas Wwkana)
CobecepoBaHve | 87,114- | lNpoBepka




(Bonpochkl anst 121 npenogasaTenem
3K3ameHa) (ypoBHeBas LWkana)
CobeceposaHue | 129,130, | lNposepka
(BOMpOCHI K 137,138, | npenopasaTenem
nabopaTtopHbIM 139 (ypoBHeBas Likana)
pabotam)
3apgaydn onsa 140,142 | MNpoBepka
3K3ameHa npenopasarernemM
(ypoBHeBas Lwkana)

3 OueHo4Hble MaTepuanbl ANA NPOMEXYTOYHON aTTecTaumm

TunoBble KOHTPONbHbIE 3aAaHUA UIU UHble MaTepuanbl, Heo6xoauMble ANsA
OLEeHKM 3HaHWW, YMEHUMW, HaBblkOB U (MnNM) onbiTa [eATeNnbHOCTH,
XapakTepu3yrLwmx 3Tanbl (pOPpMUMPOBAHMA KOMMETEHLMA B MpoLecce OCBOEHUSA
obpa3soBaTefnibHON NporpaMmmbl

ATTecTauma obyyaroierocsd no gMCUUnNIMHe NpoBoANTCS B dOpMe TECTUPOBAHUSA
N NnpegycmaTpmBaeT BO3MOXHOCTb NocneayoLwero cobeceaoBaHms (3k3ameHa).

Kaxkabi BapuaHT Tecta BKtoYaeT 20 KOHTPOSbHbIX 3ad4aHnin, N3 HUX:

- 10 KOHTPOJSIbHbIX 3ajaHNN HAa NPOBEPKY 3HAHWUMN;

- 8 KOHTPOJSIbHbIX 3a4aHNN Ha NPOBEPKY YMEHUN;

- 2 KOHTPOJIbHbIX 3alaHNA Ha NPOBEPKY HABbLIKOB;

3.1 MpopaboTka maTepunanoB No neKuusiM, y4ebHukam, y4ebHbIM nocoousam

NO3nke-2 — CnocobeH k paspaboTke HOBbIX IPPEKTUBHBIX MyTEN MNOMYyYEHMUS
BMOTEXHONMOrMYECKNX NPOAYKTOB, CO34aHUS COBPEMEHHbIX BUOTEXHOSOIMIA, B TOM YnUChe
HAHOBMOTEXHONOIMMI, TEXHOSOIMA PEKOMOMHAHTHBIX A4E30KCUPUBOHYKIENHOBBIX KUCIIOT,
KNETOYHbIX TEXHOMOIMM

NO3nks-7 — MNpoBOANT BUOTEXHOMOMMYECKMIA NPOLECC C UCMONb30BaHMEM KYNbTyp
MUKPOOPraHM3MOB, KIETOYHbIX KyNbTYp PaCTEHUA N XXUBOTHbIX, BUPYCOB

OcyuwlectBnserca  obyvalowMMmncs  CaMOCTOSATENbHO C  UCMNOSIb30BaHMEM
nuTepaTypbl, PEKOMEHLOBAHHOM K U3YYEHUIO N NpeacTaBneHHon B paboyen nporpamme
OVNCUMNNUHbI.

3.2 TecTbl (TeCTOBbIE 3aAaHUA)

NO3nke-2 — CnocobeH k paspaboTke HOBbIX 3PPEKTUBHBIX MyTEN NOMYy4YEHUS
BUOTEXHONOIMYECKMX NPOAYKTOB, CO34aHNSI COBPEMEHHbLIX BUOTEXHOMOIMI, B TOM YnCne
HaHOBWOTEXHONOIMIN, TEXHOMOMMIN PEKOMOMHAHTHBLIX 4E30KCUPUOOHYKITEMHOBBIX KACHOT,
KNEeTOYHbIX TEXHONOr1M

Ne TecToBOE 3aaHue ¢ BapuaHTaMu OTBETOB U NPaBUbHLIMU OTBETAMM
3agaHus

1. YeM 3aHMMaeTCs reHHasi MHXeHepus:

a) hM3NYECKUM BO3OENCTBMEM HaA XM3HEOESATENbHOCTb MUKPOOPIraHM3MOB
©) npeobpasosaHuem OHK

B) BbIOOpKON Hanbonee NpMcnocobeHHbIX OPraHN3MoB

r) npeobpasoBaHnem PHK

2. Mouemy nerye BbISBNATL MyTaLUM y MUKPOOPraHM3MOB YK€ B NEPBOM MOKONEHUM:

a) NOTOMY, YTO OLHOKIETOYHbIE OPraHN3Mbl XXMBYT MEHbLLE, YEM MHOTOKIETOYHbIE

0) noToMy, YTO OAQHOKIIETOUYHbIE OPraHU3Mbl coAepKaT ranyiongHbIM Habop
XPOMOCOM

B) NOTOMY, YTO OAHOKNETOYHbLIE OpraHM3Mbl CoAePKaT AUNIOMAHbLIA HABOop XPOMOCOM




F) NOTOMY, YTO OQHOKIIETOYHbIE OPraHnU3Mbl XUBYT O0JbWeEe, YEM MHOIOKIETOYHbIE

B 4ém 3akno4aeTcsa UCKYCCTBEHHbIN MyTareHe3 MMKPOOpPraHN3mMoB:

a) NPUMEeHeHne XMMUYeCKUX BeleCcTB Als NoJTlyYeHusi Heo6xoaMMON MyTauum
©) n3ameHeHve reHoTUNA MUKPOOPraHN3MOB

B) «PepaktnposaHue» OHK

r) «PegaktupoBanme» PHK

eHHblE U TOYEYHblE MyTauun — 3TO:
a) He OfIHO U TO Xe

©) oaHoO 1 TO Xe

B) HE U3y4eHOo

r) NpakTU4Y4ECKN OLHO 1 TO Xe

OTpanéHHas rmbpunagusaumss — a7o

1) nony4yeHue MeXBUAOBbIX U MEXPOAOBbLIX TMGPUAOB
2) cKpeluMBaHME pasnnYHbIX YACTbIX JIMHWIA

3) U3MeHeHWe reHoTUNa MMKPOOPraHM3mMoB

4) nony4yeHwe BHYTPMBUOOBbLIX 1 MEXPOLOBLIX TMOpPMA0B

M'bpuamnsaumnsa MMKpoOOpraHn3MoB NO3BOSISET:

- OTOMpaTb PeKOMOUHAHTbLI BTOPOro MOKOJIEHUA, T.€. Nocsie PeKOMOMHaLMM XPOMOCOM
- OTOMpaTb pekoMBMHAHTLI NEPBOro MOKOSIEHMS, T.€. NOCNe PeKOMOMHaLMM XPOMOCOM

- OTOMpaTb peKOMBUHAHTLI TPETLETO NOKONEHMS, T.€. NOCNe PEKOMOMHALIMM XPOMOCOM

- oTObMpaTb PEKOMOMHAHTBLI YETBEPTOrO NOKOMEHMS, T.€. MOCNe PEKOMOMHALMM XPOMOCOM

MexaHu3m, C MOMOLLIbK KOTOPOro FOMOMIOMMYHBIE XPOMOCOMbI MOTYT OOMEHMBATLCA reHamu, 310
a) MyTaHTHbIE annenu

©0) rMraHTCKkMe XpoMOCOMbI

B) KIaccuyeckoe pacnpegeneHve

r) KpOCCUHroBep

McknounTe nuiiHee noHsaTne m3 hopm B3aMMOAENCTBUS FrEHOB MexXay cobom
a) KOMMMAEMEHTapHOCTb (AOMNOMHUTENBHOCTD)

©) sanucras

B) nonvmepus

r) KPOCCUHroBep

Oeneuus:

1) MNMoBTOpEHMEe yyacTka XPOMOCOMbI

2) BbinageHue 60nbLIOro Yncna HykneoTuaoB

3) NoBopoT y4yacTka xpomocombl Ha 180 rpagycoB

4) MNepemelLeHne y4acTka XPOMOCOMbI B APYror panoH

5) N3meHeHnss XxpoMocoM, 3axBaTbIBaloLLME OOHY Mapy OCHOBAHWM

10.

Ly6nukauus:

1) MoBTOpPEHME YyHaCTKa XPOMOCOMbI

2) BbinageHne 6onbLIOoro Yncna HykneoTMaos

3) NoBopoT y4yacTka xpomocombl Ha 180 rpagycoB

4) NepemelLeHne yyacTka XPOMOCOMbI B APYror panoH

5) N3ameHeHnsa XxpoMoCcoM, 3axBaTbIBatoLLMe OOHY Napy OCHOBaHUM

11.

HasoBuTe TMn n3MeH4YnBOCTH NpU MyTaumsx y bakrepui:
1) FleHeTNYeCKNM

2) ®eHoTMnnYeckni

3) PekombBrHaLMOHHbIV

4) CoyeTaHHbIN

5) MogudvKauMoHHbIN

12.

CyLHOCTb reHeTU4YeCkUX pekoMOMHaLUMIA 3aKnyaeTcs B:

1) O6MeHe reHeTUYECKUM MaTepuanoMm Mexay ABYMSA KNeTKamMu, HecyLwMmMm
KOMOUHaLUUIO reHOB POAUTENbCKUX KINeTOK

2) NoBopoTe y4acTka XxpoMocoMbl Ha 180 rpagycos

3) VilameHeHnn nocrnenoBaTenbHOCTU HYKIeoTMa0B

4) N3ameHeHUn cBOMNCTB MUKpOoBa, HE COMPOBOXAAILLMECS HApYLLEHNEM B FEHETUYECKOM
annapaTe Mukpoba

5) lNepemeLleHre y4acTka XpOMOCOMbI B PYron panoH

13.

TpaHchopmauunsa ocyLecTBNAETCA C NOMOLLbIO:
1) YmepeHHoro ara

2) dakTopa hepTUnbHOCTH

3) OAHK kynbTypbl gOHOpa

4) JlnzoreHmsaumm




14. O6wum ans nnasmuabl n 6akTepuanbHOW XPOMOCOMbI SIBIISIETCA:
1) PacnonoxeHa B uutonnasve
2) KonbueBasa dopma AHK
3) He sBngaeTcs Xn3HeHHO BaXHOW Ans 6akTepuanbHON KneTku
4) MoxeT nepeHoCcuTCs N3 ogHOM BakTepuanbHOW KIeTkn B APYryHo
5) Yumcno He Bonee ogHON
15. AMWHOKMCNOThI B CBETE OMOTEXHOMOrMYECKOro npoLecca sBnsaoTcs
a. BHEKITETOYHbLIMM LieNEBbIMU NPOAYKTaMM
b. nepBMYHbIMK MeTabonuTamm
C. BTOPUYHBIMK MeTabonutamm
d. BuTammHamm
16. MexaHn3M KOHTPOIS CKOPOCTN BUOCUHTE3a aMUHOKUCIOTbI Y NPUPOAHOro NpoayLeHTa —
KMLLEYHOW Nanoyku, NPensiTCTBYOLWNA N36bITOYHOMY HAKOMMEHMUIO aMUHOKUCTIOTbI
a. He cornacoBaHHas penpeccus
b. cormacoBaHHas penpeccusi
C. COBMECTHOe MHrmbuposaHue
d. penpeccus
17. MyTtauwmsa lac UV5 B npomoTopHon obnacTu lac-onepoHa genaeT cMHTe3 (pepMeHTOB 3TOro
onepoHa
- HEYYBCTBUTESNIbHOM K NPUCYTCTBUIO MMIOKO3bI B cpeae
- YyBCTBUTENBbHOM K MPUCYTCTBUIO TTHOKO3bI B Cpeae
- YyBCTBUTENBbHOW K NPUCYTCTBUIO COSen B cpeae
- HEYYBCTBUTENBbHOM K NPUCYTCTBUIO CONEn B cpeae
18. [1ns NpOMBbILLNIEHHOrO MNONy4YeHUs aCKOPOMHOBOW KACNOThI NPUMEHSOT MeToa PenxwterHa.
CornacHo gaHHoOMy MeToay, MpoLecc COCTOUT 13 6 cTtagun, ogHa U3 KOTOPbIX ABNSIETCA
BnoTexHonorn4eckom
a. nony4deHue D-copbuta 13 D-rnoko3bl (NONy4YeHHOW 13 KpaxMana) MeTo4oM KaTanuTnieckoro
BOCCTaHOBMEHWS BOAOPOAOM.
b. nony4yeHue L-cop603bl us D-copbuta MeToaoM rny6MHHOro asapobHOro OKMcneHus
C. nony4yeHve anaueToH-L-copbo3bl n3 L-copbo3bl NyTem ee aLeTOHUPOBaHUS.
d. nony4yeHve rugpata guaueToH-2-keTo-L-rynoHoBOWM KUCNOThl NyTEM OKUCIEHUS AnaLeToH-L-
cop0bo3bl
19. MpOMBILLINEHHBIM MPOAYLIEHTOM KapOTUHOMAOB SBNSAETCSA
a. FeHHO-UHXEHEPHbIE LWTaMMbl KALLEYHOWN Narioyku
b. nekapckue opoXxcku-caxapomMuueTbl
C. reTtepoTannuyeckuin muuennsapHsin rpuo Blakeslea
d. MeTaHoreHHble 6akTepuu
20. AHTUOVOTMKM SABMIAOTCSA

a. NepBMYHbIMK MeTabonuTamm
b. BTOpuYHbIMM MeTaGonuTamm
C. aMVHOKMCNOTamu

d. depmeHTamm

NO3nke-7 — MpoBoANT BMOTEXHONOIMYECKMIA NPOLECC C UCMOMb30BaHUEM KYNbTYyp
MMUKPOOPraHN3MOB, KITETOYHbIX KYNbTYp PAaCTEHUIN U XXNBOTHbIX, BUPYCOB

Ne
3agaHuns

TecTtoBoe 3agjaHue c BapnaHTamMmun OTBETOB U NpaBUiibHbIMX OTBETAMU

21.

Kakas rnaBHas uenb cenekumm ogHOKNeTOYHbIX OpraHM3MOB:
a) BblpaCTUTb MHOXeCTBO GakTepui

0) yCKOPpUTb POCT OAHOKIETOYHbIX OPraHM3MoB

B) AOOMTBLCS BbICOKOW NPOU3BOAUTENIbBHOCTU

r) BbISCHUTL MEXaHWU3M Pa3BUTUSE MyTaLui

22.

Boigenennem u3s OHK kakoro-nmbo opraHusama oOnpenerieHHoro reHa wnuv rpynnbl reHoB,
BkrtoveHnem ero B [1HK Bupyca, cnocoGHOro npoHvkaTe B BakTepuarnbHyto KNeTKy, C TeM 4YTOObI
OHa CMHTEe3MpoBarna HYXXHbl (PepMeHT Unu gpyroe BeLecTBO, 3aHUMaeTcs

1) KneTouyHas UHXeHepus 2) reHHas MHXeHepuA

3) cenekumsi pacTeHun 4) cenekums XXMBOTHbIX

23.

HeoGpaTumoe n3MeHeHMe HacnNeACTBEHHOrO annapaTa HasblBaeTcs:
a) MyTaumemn
©) cenekuuen




B) Herpynaunen
r) retepo3ncom

24.

YMCTYIO NIUHMIO OPraHNU3MOB MOSy4alT METOAOM:
a) myTareHesa

0) reteposunca

B) MHOpMAUHra

r) HeMpynsymm

25.

B 4yém 3akno4aeTcsa UCKYCCTBEHHbIN MyTareHe3 MMKPOOpraHNM3mMoB:

a) U3MEHEHME reHoTUNa MMKPOOpPraHM3MoB

©0) BbIpalLunBaHne Hanbonee NPON3BOANTENbHBIX OPraHU3MOB

B) npuMeHeHue ynbTpaduorneTa, XMMNYECKMX BeLecTB A Nony4YyeHus
HeoGxogumMon myTtauum

r) BblgeneHne Hanbonee Npon3BoaUTENbHbBIX OPraHM3MoB

26.

NHBpuaunHr - ato:

1) ckpeluMBaHWe pasnuyHbiX BUAOB

2) cKkpelwmBaHune 61IM3KO POACTBEHHbIX OPraHU3mMoB
3) ckpeluMBaHne pasnUyHbIX YUCTbIX JIMHUIA

4) yBEenM4EeHne Yyncra XpomMocoMm y rubpugHomn ocobu

27.

AyTbpnanHr — 310

1) HepoACTBEeHHOE CKpeluMBaHMe MeXAy O0CObAMM OQHOW MopoAbl UMM pasHbIX nopon
XXVMBOTHbIX B Npegenax ogHoro BMaa

2) pOACTBEHHOE CKpeLuMBaHWe Mexay 0cobsamMm ogHOW MOpoAdbl UM pasHbIX MOPOA XUBOTHBIX B
npegenax ogHoro Buaa

3) HepoOCTBEHHOE CKpeluMBaHMe mexay ocobsMyM OAHOW Mopodbl MU pasHbIX MOpoA
XMBOTHbIX B NpeAernax HECKOMNMbKMX BUOO0B

4) pOACTBEHHOE CKpeLnBaHWe Mexay ocobsiMv OQHOM Nopoabl UK PasHbIX NOPOA KUBOTHLIX B
npepenax HeCKOIbKMX BUAOB

28.

"eHeTU4eckoe KOHCTpYUpoBaHMe in vitro: OCHOBaHO Ha

- BBeAeHUn niamsuayanbHbix cpparmeHToB [HK B XXUBYIO KneTKy ¢ nosiyyeHuem
PEKOMOMHaHTHbIX FTEHETUYECKNUX CTPYKTYP C 3alaHHbIMM CBONCTBaMM

- BBeAeHUn nHamemayanbHbix oparmeHToB PHK B nM3nMpoBaHHyto KNeTKy ¢ NonyYyeHnem
PEKOMOBUHAHTHBIX rEHETUYECKUX CTPYKTYP C 3a4aHHbIMU CBOMCTBaMMU

- BBeAeHUn nHansmayaneHbix ¢oparmeHToB PHK B uBYto KneTky ¢ nonyvyeHmem
PEKOMOUHAHTHBIX FrEHEeTUYECKUX CTPYKTYP C 3ad4aHHbIMN CBONCTBAMM

- BBeAeHun nHansmayansHbix doparmeHToB HK B xuByto KneTky ¢ nonyvyeHmem
PEKOMOUHAHTHBIX FTEHETUYECKUX CTPYKTYP C rMbpraHbIMY CBONCTBAMM

29.

YKN3HEHHO BaXXHOW reHeTUYeCKon CTPYKTYPON ABNAETCS:
1) Mnasmugpl

2) TpaHCNO30HbI

3) 1S- nocnegosaTenbHOCTU

4) BakTepnanbHasi XxpomMocoma

30.

K XpOMOCOMHbLIM MyTauusiM MO MOMEKYNSAPHOMY MEXaHU3MY OTHOCATCS:
1) Deneuusn

2) TpaHcnokaums

3) OQy6nukaums

4) KoHbtoraums

5) TpaHcdopmaumsi

31.

Mepepaya [HK oT GakTepuii-goHopa k 6akTepun-peLMnueHTy npu
y4yactmm baktepuodpara, HasbiBaeTCs:

1) TpaHcdopmaums

2) TpaHcayKuusa

3) KOHbIOraums

4) anccoumaums

5) TpaHcnokauus

32.

Beibepute onpeneneHue npouecca TpaHcdopmalmm y 6akrepuin:

1) MNMepeHoC reHeTMYECKOro MaTepumana us KneTku

[OHOpa B KNETKY PELMMNUEHT, NpU CKpeLLMBaHU.

2) MepeHoc reHeTUYECKOro MaTtepuana oT AoHOpa K peLMnUeHTY Npyu noMoLLm dara.
3) lNepeHoc cTporo onpeaeneHHbIX reHOB OT AOHOpPa K peLMnMEHTY nNpu noMmoLuu cara.
4) HenocpeacTBeHHasa nepefaya reHeTU4ECKOro matepmana ot

[OHOpPa K peLUnneHTy.

5) MNepeHoc R-nnasmuabl OT JOHOPA K PELUMUEHTY.




33.

Corinebacterium glutamicum sBnseTca npogyLeHTOM Ans crieayowmnen aMMHOKUCTIOThI

a.

b

NIN3UH
deHmnnanaHmH

C. n3onenuuH
d.

TpuntodaH

34.

B cenekuumn npoayLeHToB hepMEHTOB UCMONb3YEeTCS METOA NONYYEHUS KOHCTUTYTUBHbBIX
MYTaHTOB. [INsi 3TOro NpUMeHsoT

- MeTabGonusnpyemble aHanorum cyocraTtoB, He CNOCOOGHbLIX Bbi3BaTb UHAYKLUIO CUHTE3a
- meTabonuanpyemble aHanorn cyoctaToB, CNOCOOHbIE Bbl3BaTb MHAYKLUMIO CUHTE3a

- cTabunbHbIE aHanorn cyocTaToB, CNOCOOHbIE BbI3BATb MHAYKLNIO CUHTE3a

- CcTabunbHbIE aHaNory cybcTaToB, He CNOCOOHbIE BbI3BaTb MHAYKLUMIO CUHTE3a

35.

B1oTexHONorM4Yeckmin NpoLLece nonyYyeHust ackoporHOBOM KUCIOThI (3Tan nonyvyeHus rmgpata
[OMaLEeTOH-2-KeTO-L-ryNIoHOBOM KMUCMNOTbI) MOXET BKIOYaTh:

a.
b.

KynbTUBUpPOBaHUe TpaHchopMMpoBaHHbIX KreTok Erwinica hebricola
MuKpobronornyeckoe pacluenneHue Lennonossbl

C. COBMECTHOE KynbTUBMpOBaHMe MukpoopraHmamoB Corynebacterium u Erwinica hebricola

d.

nocrefoBaTenbHOe KynbTUBMpPOBaHME MUkpoopraHnamoB Corynebacterium u Erwinica

hebricola

3.3 CobecepoBaHue (Bonpochl AfNA KONJIOKBMYMa U 3K3aMeHa)

NO3nke-2 — CnocobeH k paspaboTke HOBbIX 3PPEKTUBHBIX MyTEN NONy4YEeHUS
BUOTEXHOMNOrMYECKMX NPOAYKTOB, CO3aHNSI COBPEMEHHbLIX BUOTEXHOMOIMI, B TOM YnCne
HaHOBNOTEXHONOIMIN, TEXHOMOMMIN PEKOMOMHAHTHBLIX 4E30KCUPUOOHYKITEMHOBBIX KACHOT,
KNEeTOYHbIX TEXHONOrMin

Homep TekcT Bonpoca

BOMnpoca
36. Llenn n 3agayu cenekuumn NnpoayLeHToB
37. C yem cBsA3aHa reHeTU4eckasi pekoMounHaums?
38. MyTtareHes in vitro. MeToa HanpaBneHHOro MytareHesa
39. Mogundmkaumm HanpasneHHOro MytareHesa
40. 'mMbpuansaumsa rpnboB 1 ApoxKen
41. KoHbloraums y 6akrepuii. KOHblOratMBHOCTb Nnasmmg
42. TpaHcdhopmauusa 6akrepun n ee ycrnosus
43. MeTopg cnusaHUA NPOTONIAcTOB Y MUKPOOPraHM3MOB U ero 3Ha4YeHune
44, OcobeHHOCTN KOHCTPYMPOBAHUS NPOAYLIEHTOB HAa OCHOBE 3YKapMOTUYECKUX MUKPOOPraHn3-

MOB
45, XapakTepucTuka ApoXxKeBbIX Nnasmug
46. depMeHTbI, MPUMEHSIEMbIE B FEHETUYECKOM KOHCTPYMPOBAHUN MUKPOOPraH1M3mMoB
47. MnasmngHble BEKTOPDI
48. Kocmuabl 1 nx ocobeHHocTu
49. Myt nony4yeHns GUOTEXHONOIMYECKUX NPOOYKTOB
50. YTto Takoe TpaHCcayKUuma?
51. KakoBa ponb nccnefoBaHuin No reHeTrke MUKPOOPraHM3MOB B pa3BUTUN BUOTEXHONOIMU?
52. Yto Takoe TpaHcdhopmauma? BosmoxHa nu TpaHcgopmauns y BbICLUMX OPraHU3MoB?
53. Yrto Takoe merno3? Yem OH oTnmMyaeTcsa OT MUTO3a?
54. YTo Takoe MyTaumsa CnoHTaHHas U MHAYLMPOBaHHas
55. Y70 Takoe KoHbtoraumsa?
56. Kakne mytareHbl Bam 13BeCTHbI?
57. Kakve nameHeHus Bbi3biBaOT (PU3nyeckne myrtareHnl?
58. Ha kakve rpynnbl pasgensitoT XMMnyeckue MmytareHnl?
59. KakoBo npaktudeckoe n Teopetmnyeckoe 3HayeHne paboT no UCKyCCTBEHHOMY Bbl3biBaHUIO
MyTaumn?

60. Kakvne coegnHeHus obrnagaloT aHTUMyTareHHbIM CBOMCTBOM?
61. B 4ém reHeTnyeckasi CyLLIHOCTb MUTO3a U Melo3a?
62. Kakve CTpyKTypbl KNeTK/ CBsi3aHbl C nepefayen HacneacTBEHHOCTN?
63. OCHOBHble TEHAEHLIMM B pa3BUTUKN CENEKUUN NpoayLEHTOB aMUHOKUCHOT
64. [MpenmyLLecTBa UCNOMb30BaHUA MUKPOOPraHM3MOB AN CO34aHNSA NpoAyLIEHTOB (DEePMEHTOB




65. Cnocobbl co3gaHmsa npoayLeHToB (hepMeHTOB

66. [MonyyeHne MyTaHTOB C MOMOLLbIO MyTareHesa in vivo

67. Cnocobbl oTbopa MyTaHTOB

68. OCHOBHble MyTareHHble aKkTopbI

69. Tunbl MyTauMi AN8 NOMyYeHUs NpoayLEeHTOB

70. Cnocobbl NOBbILWEHNS NPOAYKTMBHOCTU MyTaHTOB

71. ["eHeTU4YeCcKoe KOHCTpyMpoBaHMe LUTaMMOB-NPOSYLIEHTOB in Vivo

72. MyTtareHes in vitro. MeTo HanpaBneHHOro MytareHesa

73. Mopanduvkauum HanpaBneHHOro MytareHesa

74. 'Mbpuansaumsa rpnboB U ApoxKen

75. KoHblorauus y 6akrepuit. KOHbOraTMBHOCTb Nnasmug

76. MeTopg cnusHUSA NPOTONIAcTOB Y MUKPOOPraHU3MOB U ero 3Ha4YeHune

77. OCcobeHHOCTM KOHCTPYMPOBaHMS NPOAYLIEHTOB HAa OCHOBE 3yKapMOTUYECKUX
MUWKPOOPraH1u3moB

78. MeToa cnusaHMs NPOTONMAacTOB M ero UCNONb30BaHWe AN Nony4YeHus peKOMOUHAHTOB Y
BakTepun, rpnboB 1 OpoxKen

79. MeTobl NOBbILLEHNS NPOAYKTUBHOCTU MYTaHTOB

80. MyTareHes. Tunbl MyTareHoB, UCMOb3yeMbIX MPU UHOYLMPOBAHHOM MyTareHe3e. Cnocobbl
oTbopa MyTaHTOB

81. [Mony4yeHne pekoMBUHAHTOB Yy rpnbBOB 1 APOXKEH MeToAoM rmbpuansanmm

82. MeToabl cenekumm npoayLeHToB aMUHOKUCIOT

83. KoHCTpyupoBaHue npoayLieHTOB (PEPMEHTOB C NMOMOLLIbH) FTEHETUYECKOWN NHXEHEPUU

84. KoHCTpyupoBaHue NnpoayueHToB OepMEHTOB C MOMOLLLIO CAIMAHUA NPOTOMNIacToB

85. Cnocobbl co3gaHmsa NpoayLEeHTOB aMUHOKUCTIOT

86. Cnocobbl co3gaHmsa NpoayLEeHTOB BUTAMVHOB

87. Cnocobbl co3gaHvsa NpoayLeHTOB aHTUMOMOTUKOB

NO3nke-7 — MNpoBoanT BUOTEXHONOMMYECKMIA NPOLLECC C MCNONb30BAHNEM KYIbTYp
MMUKPOOPraHN3MOB, KITETOYHbIX KYNbTYp PAaCTEHUN U XXNBOTHbIX, BUPYCOB

Homep TekcT BONpoca
Bonpoca
88. Cnocobbl oT6opa MyTaHTOB
89. CepTndukaums uiTammMa-npoayLeHTa, TEXHOMOMMU C NX NPUMEHEHNEM
90. MpuHUMNbI Nog0dopa MCXOQHOro WTamMa Ans Cenekumm
91. Llenu v 3agaym cenekumm npoayLEeHTOB
92. TpeboBaHus Kk CTepunM3auny NUTaTenbHbIX Cpes
93. CepTndukaums uiTamma-npoayLeHTa, TEXHOMOMMM C UX NPUMEHEHNEM
94, MpuHUMNbI Nogdopa MCXOQHOro WTamMa Ans Cenekumm
95. TpeboBaHus, NpeabsBnsemMble K MPOMbILLIIEHHBIM LWTaMMaMm
96. MogroToBka MCXOAHOrO WTAMMa K cenekuum
97. BblgeneHne 4ncTon KynbTypbl LWUTaMMa MUKPOOPraHnaMa-npoayueHTa ansa nposeaeHus
OMoTEXHONOIMYECKOro npouecca
98. MpaBuna paboTbl C KyNbTypaMmu MUKPOOPraHN3MoB
99. TpeboBaHns NPOM3BOACTBEHHOW CaHUTaPUN, acenTUKN
100. OxunBneHme KynbTypbl MMKPOOPraHnM3MoB, CNocobbl NoceBa MUKPOOPraHN3MOB-NPOaYLIEHTOB
Ha TBepable U Xnakne nutatenbHble cpebl
101. MeToabl NpoBEPKN OOHOPOAHOCTU YNUCTOM KYNbTYPbl LWUTAMMa MUKPOOPraHM3aMa-npoayLeHTa
no MOpcoNorn4ecknm 1 prnanonorM4eckum NpusHakam
102. MeToabl NPUroTOBEHUSA NUTaTENbHbIX CPpes, KyNbTUBUPOBaHUSA MUKPOOPraHU3MOB
103. MyTareHes. Tunbl MyTareHoB, UCMOMb3yEMbIX MPU UHOYLMPOBAHHOM MyTareHe3e. Cnocobbl
oThopa MyTaHTOB
104. Cnocobbl oT6opa MyTaHTOB
105. Twvnbl MyTauuin ansa nosyvyeHus NPpoayLEeHTOB
106. Cnocobbl NOBbIWEHNS NPOAYKTUBHOCTU MyTaHTOB
107. TpaHcdhopmaumsa 6aktepuin n ee ycnosus
108. MpoayueHTbl aMUHOKUCIIOT CEMENCTBa acnaparmHOBOM KACIIOThI U UX cenekuna
109. Cenekumsa npoayLLeHTOB apOMaTUYECKNX aMUHOKUCIIOT
110. Cenekumsa npoayLEeHTOB aMUHOKUCIIOT CEMENCTBA IMyTaMUHOBOM KUCIOTbI




111. Cenekumsa npoayLEeHTOB MPOMHa U rMCTuanHa

112. XapakTepucTuka OCHOBHbIX FPyMMn MUKPOOPraHN3MOB-NpPoAYyLEHTOB aMUHOKUCTIOT

113. BaxkHenwume knaccbl epMeHTOB, NonyYyaemMbIX MUKPOBUONornyeckum cnocobom, nx
OCHOBHbI€ NPOAYLIEHTbI

114. Cenekumsa npoayLEeHTOB nonvcaxapuaoB

115. Cenekumsa npoayLeHToB NMMNUAOB

116. Cenekumsa npoayLLEeHTOB OpraHNYeCcKMX KUCNOT

117. Cnocobbl KOHCTPYMPOBaHMST MUKPODOHBIX MPOAYLEHTOB OPraHNYeCKUX KUCIOT

118. Cenekums npoayLeHTOB BUTAaMVHOB

119. Cenekums npoayLEHTOB KapOTUHOMAOB

120. dutoropmoHbl. Cenekuns NpoayLEHTOB (PUTOrOPMOHOB

121. Cenekums npoayLLeHTOB aHTMOMOTUKOB

3.5 CobecepgoBaHue (Bonpochbl No nabopaTtopHbIM paboTam)

NO3nks-2 — CnocobeH k paspaboTke HOBbIX APEKTUBHBIX NyTEN NOMYyYEHNNA
BUOTEXHONOrMYECKNX NPOAYKTOB, CO30aHUSA COBPEMEHHbBIX BUOTEXHOMOIMI, B TOM YnCne
HaHOBMOTEXHONOMNIN, TEXHONOMN PEKOMOUHAHTHBLIX AE30KCUPUBOHYKNENHOBBLIX KACMOT,
KNETOYHbIX TEXHOMOIMM

Homep
BOMnpoca

TekcT Bonpoca

122.

B 4em cocTouT MOneKynsipHbI MexaHU3m Buorornyeckoro gencTensa YO nanyveHmna?
Y®-usnyyeHue, B3aumMo4enCcTBYA C BELLECTBOM, B TOM YMCNEe U OpraHM4ecKkum, 4acTto
Bbi3blBaeT ero MOHM3auuio, Tak HasblBaeMbin hoToanekTpuyecknm adpcpekt. OgHako B
MexaHu3Me OMONOorM4Yeckoro OevMCTBUA OH He wurpaet Gonbwon ponu. naBHoe
3HayeHue B buonornyeckom addekte YP-usnyvyeHus umeeT npouecc BoO3OyKaeHUs
monekyn. Moatomy Y®-paguaumio M OTHOCAT K HEUOHUINPYIOLWMUM W3NyYEeHUAM.
ONUTeNnbLHOCTbL COCTOSIHUSA 3NEKTPOHHOro BO3OYXAEHWUA cocTaBnsieT MUnnuapgHble
AONMU CeKyHAbl, U B AanbHenweM 3Heprusi BO3OYXAEHUs LeNIMKOM WIIM 4YacTUYHO
nepexoauT B TENJIOBYIO 3Hepruto konebaHusa v BpalleHus atomoB. Mopunsa saHeprum,
COOTBETCTBYHOLLAA pa3HULe YPOBHEN OCHOBHOIO U BO30OYXAEHHOro COCTOSAAHUA aToMa,
oTAaeTcA CcoCedAHMM aToMaMm UM MOJeKyrnaM ManbiMU  KBaHTaMu  ganbHero
MH(pakpacHoro mnsny4vyeHus. Bo3byxaeHHas monekyna o6nagaeTt 3anacoMm 3Heprum,
NpeBbIAKLWMUM MOPOr akTUBaUUM OONbLUMHCTBA XMMMYECKUX peakuun, B Xone
KOTOpPbIX 3Ta 3Heprus nMnocTeneHHo pacxoayetcs. CnenoBaTenlbHO, WMEHHO
(hoTOXMMMYECKUA NYTb pa3psAAKu BO30Y)KAEHHbIX 3JIeKTPOHHbLIX COCTOSIHMWA uUrpaeT
pewawwyo ponb B MexaHW3Me Ouonoruvyeckoro penucTBusi Y®-usnyuveHus.
HykneuHoBble KWCNOTbI M GenKM HenocpeAcTBEHHO NOrMoWalrT KBaHTbl Y®-
M3My4eHUA C MaKCUMyMaMun cooTBETCTBEHHO 260 HM 1 280 HM.
PoToCEHCUOUNN3aTopbl, TakKMe Kak KpacuTenu — 303WH, akpuauH, drnyopecueuH;
KapoTMHOMUAbI,  XXEeNYHble  MUIrMeHThlI, KaMeHHOoyronbHas cMmona, [erotb,
KaHLUeporeHHble BellecTBa, XUMHUH, COeAUHEHUA noada U T.O., MOrnowarT CBeT B
OpYyrux y4yactkax cnekTpa. 3ateM OHWU nepeparT 3Ty ISHEPrurd Ha MOJSeKynbl
ouononumepoB, Bbi3biBaA UX onocpeaoBaHHoe nmnopaxeHue. MonekynsipHble
MexaHu3Mbl 6uonornyeckoro nencTeua Y®P-uanyyeHuss MoryT ObiTb paspeneHbl Ha
TP OCHOBHbIE Fpynnbl: U3MeHeHne cTpykTypbl U cdyHkuumn [OHK, doTonHakTMBauus
O0enkoB M noBpexaeHue OumomemMbpaH. IOTU npoueccbl Jexar B OCHOBe Bcex
c¢hoTonpoueccoB, pasBUBAKOIWIMNXCA HA YpPOBHe KNeTkM u opraHusma. KopoTtko
pPaccMOTpPUM KaXAbIh U3 HUX.

123.

Kak Y® nanyyeHune BnusieT Ha 6enku kneTkn?

Pewarowee 3HavyeHMe B OMONoOrnyeckom pencTtBum Y®P-usnyvyeHUs UMeeT ero
nornoLweHne HYKNeMHOBbIMM Kucnotamm B obnactu 240-290 Hm. Xpomatodopamm
cnyxar asotuctble ocHoBaHus [HK, o0cob6eHHO nuMpuUMUAUNHOBLIE, KOTOpble
nornowatT YP-usnyyeHme B 10-20 pas MHTEHCUBHee, YeM XpomaTodopbl 6enKOBbIX
Monekyn. OCHOBHOM MexaHU3M peanu3yeTcs 3a cyeT oTonusa ABOMHOW CBA3MU
Mexay nMATbIM U WecTbiM artoMaMu B MoOJeKynax OGrmM3KopacnofioXeHHbIX
MUPUMUONHOBBLIX OCHOBaHWM, YTO B KOHEYHOM MUTOre npuBOAUT K OOGpa3oBaHUIO
nupumugmHoBbix aumepoB B monekyne OHK. Hanbonee c¢poTouyBCTBUTENBbHLI U3
NMUPUMUONHOBBLIX OCHOBAHMW MOJEKynbl TMMWHA, obpa3sywliue COOTBETCTBYHOLUUE




aumepbl. Hapsay ¢ gumepamu B ctpyktype OHK noa BnuaHuem Y®-usnyyvyeHus
BO3HUKAKOT U pApyrue doTtonpoaykrbl: coTornapatel NMUPUMUANHOB, TUMWHOBLIE
rnmkonu, cwuBku [OHK-6enok. Hambonbliee 3HauyeHMe cpeau 3TUX HapyLUeHUMN
cTpykTypbl OHK 1 3akogMpoBaHHOW B HeW reHeTU4Yeckom uHcopmauum wumeeT
ob6pa3oBaHue UMKNOOGYTaHOBbLIX AUMEPOB NMPUMUANHOB C 3aMblKaHMEeM KOBaNneHTHbIX
CBAi3eM MeXAy OCHOBaHUSIMWU, pacnofiokeHHbiMM B ogHou uenu [OHK unu B eé
KOMM/IMMEHTapHbIX uUenAX. Y®-usnyyeHne MOXeT TaKkKe BblI3blBaTb OQHO- W
ABYyHuUTeBble pa3pbiBbl B Monekyne [OHK. OgHako pgna atoro TpebyroTcsi A03bl
obnyyeHus Ha 3-4 nopsigka Bbllwe, YeM Npu o6pa3oBaHUN AUMEPOB.

124.

Ykaxute nHtepsan anvH BonH YO nanyveHus.

B mexaHuame coTomHakTMBaumMn 6enkoB Beaylwas posfib NMPUHaANeXuT 6enkoBbIM
xpomaTtocdopam. ATO ocTaTkm apomaTuveckux (TpuntocpaH, TUPO3UH, heHuNnanaHuH),
retepouuknuyeckux (rMcTuguMH) wu cepocogepxawmx (LACTUH) aMUHOKUCHOT.
TpuntodaH nornowaetr Y®-usnyyeHme ¢ makcumymamu npu 220 HM u 280 HM, a
c¢nyopecumpyetr B 3aBUCMMOCTM OT MMUKPOOKPYXeHuMA B Oenkax npu 328-350 HMm.
Tupo3uH nornowaet Y®-usny4vyeHue npu 222 Hm mn 275 HM, a onyopecuupyet npu 303
HM, cbeHMnanaHMH — COOTBETCTBEHHO npu 258 HM n 282 HM. LUIMCTUH MOHOTOHHO
nornowiaet usny4vyeHune B o6nactu 200-300 HM u He cnyopecuupyeT. Pewarwuee
3HayYeHue B NoBpexaawLlemM Bo3feAcTBUM YD-usnyyeHusi urpaeTt nosioKeHue 3TUX
aMUHOKUCNOT. [leCTPpyKLUS aMUMHOKMCNOTHbIX OCTaTKOB, BXOAALMX B aKTUBHbIN LIEHTP
6enka unu BNUAKLWMX Ha UX KOH(opmauuio, byaeTr B KOHEYHOM UTOre NPUMBOAUTL K
notepe (PyHKUMOHaNbLHOW aKTUBHOCTU AaHHOro 6enka. Hanbonee yyBcTBUTENBbHLIMU
B 3TOM NMJlaHe ABNAKTCA TpuntocdaH u unuctuH. MNMornoweHHas octaTtkamMu TUPO3UHa,
¢heHMNanaHMHa, rMcTMaguHa M LUCTMHA 3HEpPrnA cBeTa CNOCOOHa MUrpuvpoBaTb K
TpuntochaHy, BbI3biBas e€ro AecTpykumio. B monekyne uucTtuHa npu nornolieHuun
KBaHTa Y®-usanyyeHnsa paucynbpuaHas CBA3b BOCCTaHaBfIMBaeTCsA A0 TUOJOBbIX
rpynn uucrteumHa. PaspbiB aucynbpuaHbIX MOCTUKOB HapyluaeT KOHcopmauuwo wu
MHaKTUBUPYET Benku.

125.

Kak BnvsieT YO nsnyveHme Ha Xu3HecnocobHOCTb MUKPOOPraHn3mMoB?

AdchekTMBHOCTL BO3aencTBUA YD-fiy4eid Ha MUKPOOPraHuU3Mbl 3aBUMCUT OT [O3bl
obny4yeHus, T.e. OT KONIM4ECTBa NOrNoLwWeHHON 3Heprun. Kpome Toro, UMeroT 3Ha4yeHue
cBoMcTBa obnyvyaemoro cyb6ctpara: ero pH, cteneHb ob6cemMeHeHuss MuKpobamu, a
Takke Temnepatypa. OueHb Manble [03bl OO6GNyYeHMss [eUCTBYHOT paxe
CTUMyNnuUpylolle Ha oTAenbHble (PYHKLUMN MUKpoOopraHu3mMoB. Bonee Bbicokue, HO He
npuBogsiwiMe K rumbenu p[o3bl BbI3bIBAlOT TOPMOXEHWE OTAENbHbLIX MPOLIECCOB
obmeHa, U3SMeHeHne CBOWCTB MMKPOOPraHU3MoB, BMJIOTb A0 HacreACTBEHHbIX. JTO
Mcnonb3yeTcs Ha NpakTuKe Ans Nony4yeHUsi BapuaHTOB MUKPOOPraHU3MOB C BbICOKOWM
CNOCOBHOCTLIO NpoAyuupoBaTb aHTUOUOTUKM, PepMeHTbl U gpyrue GMONornyecku
aKTUBHble BellecTBa. [lanbHenwee yBenMyeHne 0o3bl NpMuBoAUT K rubenu. Mpu gose
HWXKEe CMepTeNibHOM BO3MOXHO BOCCTaHOBJieHMe (peakTMBauusl) HOpPManbHOW
XU3HeOeATeNbHOCTU MUKPOOPraHU3MOB.

M'M6enb MUKPOOPraHNU3MOB MOXeT ObIiTb CrneAcTBMEM Kak HenocpeacTBeHHOro
Bo3gencTBus Y®P-nyyernm Ha KINeTKW, TaKk MU HeOnaronpusaTHOro Ansi HUX U3MEHEeHusA
obnyyeHHoro cybcrtparta. Y®P-nyum MHaKTUBUPYIOT pepMeHTbl, OHU apcopbupyroTcs
BaXHeAWMMN BellecTBaMM Knetku (6enkamu, HYKNEeMHOBbLIMU KUCHOTaMu) un
BbI3bIBalOT U3MEHEHUsA — MoBpeXxaeHus ux monekyn. B obnydaemon cpege moryr
obpasoBaTbCA BewecTBa (Nepekncb BogopoAa, O30H UM Ap.), ryoutenbHo
AEVCTBYHOLLME HA MUKPOOPraHU3Mbl.

126.

YKaxkuTte amanasoH BonH Y@ nsnydeHus.

YnbTpacdumonetoBoe usnyyéHue (ynbtpaduonertoBble nyun, YP-usnyvyeHume; nar. ultra
— cBepX, 3a npeaenamu + violet — domoneToBbLIN) — 3NEeKTPOMarHUTHOE U3fNy4veHue,
3aHMMalowee cnekTpanbHbIA JAuanasoH MeXxay BuAUMbIM U PEHTreHOBCKUM
n3nyyYeHMAMU. OnuHbl BonH Y®-uanyyeHusa nexart B uHtepBane ot 100 o 400 Hm
(7,510 14 —3-10 16 I'u).

127.

Onuwmnte ocHOBY MexaHu3ma buonoruyeckoro aenctaumsa Y3 obnyyeHns Ha Guonornyeckue
00bEeKTbI?

Mpu npoxoxaeHnn Y3 B Ouonormyeckux oOGbLEKTax 4YacTulbl cpeAbl COBepLUAT
MHTEHCUBHbIE KonebaTenbHble ABMXEHUS C OONbLUIMMM YCKOPEHUSIMU, NPU ITOM Ha
paccTosiHUAX, paBHbIX MOJZIOBUHE ANWHbI 3BYKOBOM BOJIHbI, B 0bGny4YaemMon cpege
MOryT BO3HMKaTb Pa3HOCTU AaBNeHUM OT eauHUL OO AecATKOB aTtmocdep. Crtonb
MHTEHCUBHbI€ BO34ENCTBUA Ha CTPYKTYPYy OMOJIOrMYECKNX OOBLEKTOB NMPUBOAAT K
pasnuuHbiM 3dhbekTam, du3Myeckas npupoda KOTOPbIX CBfi3aHa C OeNCcTBUEM
c¢hakTopoOB, CONyTCTBYHOLUX pacnpocTpaHeHuo ynbTpa3ByKa B cpepe:
MeXaHU4eCKoro, TensioBoro, PM3nKo-XxmumMm4ecKkoro.

OgHMM K3  MexaHu3mMoB Bo3gencTBuss Y3 Ha OMOOOBLEKTbI  ABRAKTCA
3ByKOXMMUYECKME peakuun. XuMuyeckue npeBpalleHMA HabnwaawTca npu
nHTeHcmBHocTU Y3 ot gonen Bt/cm2 oo pecatkoB unu coteH Bt/cm2 Ha yacToTax ot 1




Ky po Heckonbkmx MIW. Tak Kak 3TM 4YacTOTbl Ha MHOro MOpPSIAKOB MeHbLue
COBCTBEHHbIX 4acTOT KonebaHuM MONeKyn, XMMUYECKUX WU3MEHEeHUM B CUucTeme
BCNeACTBME pPe30OHAHCHOro nornoweHusa Y3 He Habnwopgaetcas M BapbupoBaHue
YacToTbl B yKa3aHHOM Auana3oHe Mano CKa3blBaeTCA Ha XxapakKTepe BO3HMKaKLWMWX B
Ouocucreme peakuum.

Buonornyeckoe aerMcTBMe ynbTpa3BYKOBbIX BOJIH CBA3bIBAOT B 60NbLUeNA CTENEHU C
fAiBNeHneM kaBuTauuum. KaBuTaumen HasbiBaeTcsi npouecc obpa3oBaHMA B XUOKOMU
cpene norfiocTeM, 3anosiHeHHbIX NapamMy CaMoW XWUOKOCTU, KOTOpble BO3HUKAKOT Nog
AeNCTBUEM OONbLIMX paspbiBalOWMX HaNpsXkKeHUn M B cnepyloliee MrHOBEHbe
3axJs1onbIBalOTCS, CONMPOBOXAAACH GONbLWMMU AAaBNEHUAMU U JNOKaNbHbIM HarpeBOM
cpenbl. fiBNneHMe KaBUTaLUUM HOCUT NOKanbHbLIA XapakTep UM He MepeMellaeTcA B
cpeae. UMnynbcbl AaBneHUsi, BO3HMKaKOLWMe NPU CMbIKaHUU KaBUTaLMOHHbIX KaBEpPH,
CMoco6HbI pa3pyllaTb He TOJNILKO TBEPAble U XUAaKuMe Terna, Ho U MHOrue 6MoObBLEKTDI,
B YaCTHOCTU MUKPOOPraHU3MblI.

BonbLWMHCTBO XMMNYECKUX NpeBpaLleHnin nog gencremem Y3 npoucxogaut B BOAHbIX
pacTBopax. lMpu BbiCOKOM TemnepaType MoJfeKynbl BoAbl BHYTPUM KaBUTaLMOHHOrO
ny3bipbka nepexoasaT B BO30OYyXAeHHOe COCTOSHWEe U pacLUenyiIfloTCA Ha paguKanbl
H+, OH-, a Takke, BO3MOXHO, MOHU3NPYIOTCA C ObOpa3oBaHMEM rMApPaTUPOBAHHbIX
3NEKTPOHOB, T. €. 3JIeKTPOHOB C MPUCOEAMHEHHbIMU K HUM HeUTpanbHbIMU
MoneKkynamu Bogbil.

128.

Kak Y3 obny4eHune BnvsieT Ha Oenku KneTkm?

MpuYnHOM N3MEHEeHUN, BO3HMKAWLWMX B OGMONOrMYEeCKUX O6GbLeKTax noa AeACTBUEM
Y3, MoryT ObITb Take BTOpUYHble 3chdekTbl hU3nKo-xuMnyeckoro xapakrepa. Tak,
6naropaps o00pa3oBaHUIO aKyCTUYECKUX MOTOKOB, MPOUCXOAUT 3SHepruyHoe
nepemellnBaHNe BHYTPUKIIETOYHbIX MUKPOCKONMYEeCKUX CTpykTyp. KaButaumsa B
cpede NpPUMBOAUT K pa3pbiBy MOJIEKYNAPHbIX CBS3ed, MOJIeKynbl BOAbl, KaK Yxe
onucbIBanoch Bbille, pacnagarTcA Ha cBo6oaHble pagukanbl OHu H+, yto ABNsieTcA
nepsonpuunHon gencteua Y3. NMNoaoOHbIM e obpa3om npoucxoguT pacliennieHue
nog gencrtBuem Y3 BbICOKOMONEKYNAPHbIX COEAUHEHUN B BUONOrMYecKMX obbeKTax
(HanpumMep, Kpaxmarna, HYKNeMHOBbIX KUCINOT, 6e/IKOBbIX BELLECTB)

129.

YKaxuTte gmanasoH Y3 BOMH.

YNnbTpa3ByKOBbIMM Ha3bIBAlOTCA YNpyrue akycTuyeckune BOJIHbl, CMOCOOHbIe
pacnpocTpaHATLCA B MaTepuanbHbIX cpepax (TBepAablX, XUAKUX, ra3oobpasHbIx).
HwxHas rpaHumua Y3 nexut B obnactm 16—20 kly, BepxHAs A[ocTuraeT coTeH
merarepy. OO6e rpaHMUbl [OCTaTOYHO YCIOBHbI M HaxoAsaTCs 3a npepenamm
CNbIWMMOCTU YenoBeka

130.

OcobeHHOCTN BAMAHUA Y3 n3ny4eHus Ha MUKPOOpPraHu3mbl?

OpHOM N3 OCHOBHbIX 0CODBeHHOCTen BO3OeUCTBUA Y3 Ha MUKPOOPraHM3Mbl MOXHO
cuuTaTb €ro BIIUSIHWE HA KIeTOYHble MeMbpaHbl. [lecTBue Y3 MOXeT NpuBOAUTbL K
CyleCTBEHHOMY MW3MEHEeHUI MeXaHUYEeCKUX, IJNIeKTPUYECKUX U WUHbIX CBOUCTB
KNeToYHbIX MeMOpaH, a TakKke K HapylweHUIO BHYTPEHHero cocTaBa KIeToK W
M3MEHEeHUI0 KOHLIEHTpauunh BelecTB, pPacTBOPEHHbIXx B uutonnasme. [pwm
AnuTenbHOoM Bo3AencTBUM Y3 MNOCNEACTBMA OCTalOTCA B TeYeHUe HEKOTOpOoro
BpeMeHu nocre npeKpaweHUs ob6ny4vyeHusi, U HopManbHas XW3HeAeATeNnbHOCTb
KNeTKM MOXeT He BOCCTAaHOBUTLCHA B TEYEHUM MUHYT, YacoB UNu Aaxe AHen. PaspbiB
KNeToUYHbIX MemMGpaH U HapylueHue MeXxaHM4YecKoW LieNIoOCTHOCTU KINeToK — Haubonee
oyeBMAHOE U3  BO3MOXHbIX MNOCNIEACTBUM  YNbTPa3BYKOBOro  OGny4eHus.
YcTaHOBMNEHO, YTO OCOGEHHO onaceH Afisi MUKPOOPraHU3MOB HU3KOYacTOTHbIN Y3, T.
K. MOLHbIA HM3KOYACTOTHbIA YNbTpPa3ByK CMOCOGeH MexaHUM4YecKn paspbiBaTb
KNeTouYHble MeMOpaHbl, YTO NPUBOAMUT K HapPYyLIEHUIO LLeNIOCTHOCTU U rMbenu KneTok.
OpHako paxe MPUM HU3KUX YacToTaX MexaHM4YecKoe MoBpexaeHue U rmbenb KneTok
NPOMCXOAAT TONbKO MPUA AOCTaTOYHO BbICOKMX MHTEHCUBHOCTAX Y3, CylLeCTBEHHO
npeBbiWaoWwmx dmsnonormyeckme [osbl.

OTopBaHHble COEOUHEHUS PacTBOPSIOTCA B OKpyXalolled cpepge U MOryT CHOBa
«BEPHYTbLCA» Ha CBOE MPEeXHee MeCTo Yepe3 HEKOTOpPOe BpeMs nocre npekpailieHus
ynbTpa3BykoBoro Bo3gencTBusA. OcTaBwucb 6e3 onpegeneHHbIX COCTaBASHLWMX,
MeMOpaHHble KaHanbl MEeHSAT CBOK NPOBOAUMOCTb U UHble CBOMCTBA, B pe3ynbTaTte
yero meMmbpaHa HauuMHaeT aHOManbHO (PYHKLUMOHUpPOBaTb. ¥ HEKOTOPbLIX OakTtepumn
nog pAgeucrtBuem Y3 HabnwopgaetcA reHepauuss MeMOpaHOW  3NEKTPUYECKOro
noteHuMana AeACcTBUA. OTO BblIHYXXAEHHOe BO30YyXAeHue CBA3aHO C OMUCAHHbIM
Bbllle NU3MEHEHUEM 3N1eKTPUYEeCKUX CBOUCTB MeMOpaHbI.

NO3nke-7 — MNpoBoaANT BUOTEXHONOMMYECKMIA NPOLLECC C UCNONb30BAHNEM KYIbTYp
MMUKPOOPraHN3MOB, KITETOYHbIX KYNbTYp PAaCTEHUIN U XXNBOTHbIX, BUPYCOB

Homep

TekcT Bonpoca




Bonpoca

131.

YT0 Takoe kornoHmsa?

Mpw pa3mHoXeHMn GakTepui Ha NNOTHOM NUTaTeNbHOW cpeae MOXHO HabnaaTb
o6pasoBaHue KONoHUN. KONoHNsa — 3ToO MakKpOCKONMYeckoe CKonneHue
OaKkTepuanbHbIX KNETOK, KOTOpble ABNAIOTCA NOTOMCTBOM OA4HOW GakTepuanbHOMN
kneTku. CnepoBaTenbHO, BCe KNETKU, BXOAsALME B COCTaB O4HOW KONMOHUMN,
npuHagnexar kK ogHomy Buay. KonoHuu pasnu4yarotca no pasmepy, dopme,
CTPOEHUI0, KOHCUCTEHLMU U LuBeTy. BHelWHU BUa KONOHUN XapaKkTepeH ons
onpegeneHHoOro Buga bakrepumn.

132.

OnuwmnTe npoueaypy BblAeneHns MOHOKOMOHUI Ha npuMepe BakTepuin.
Moa yYncToM KynbTypoW MOHMMAKOT NMOTOMCTBO OAHOM €AMHCTBEHHOM KIeTKu, T.e.
KNOH. YucTble KyNnbTypbl MMKPOOPraHU3MOB B OCHOBHOM BbIAENSAIOT Ha NOBEPXHOCTH
W1 BHYTpU TBepaoW nuTaTenbHoun cpedbl. Mpoueaypa HauMHaeTcA ¢ oTaeneHusi oT
KNeToYHOW nonynsuum OAHOW - eAUHCTBEHHOM KIeTKW, npuyeM BblpacTawowwas u3
KNETKNW KOMOHWUA TOXe [OJKHa OocTaBaTbCA W3ONMUPOBAHHON OT APYruMxX KIeTOK U
KonoHun. AapobHbie 6akTepuun BbigensitoT no metoay Koxa - pacceumBaloT cycneH3uro
No NoBepXxHOCTU cpeAbl B 4Yawkax [eTpn wnu NpumMeHsAOT MeToad pa3masbiBaHUA
Kannu njaTMHOBOMW NeTnierM wunu wnartenem nNo arapMsoBaHHoOM cpepe. AHa3poOOHble
6akTepun cycneHaMpyrT B pacnnaBneHHoMm arape (45°C) n npoBogAaT nHkyb6auumio 6e3
poctyna Bo3ayxa. TwarenbHoe OTAeNeHne OAJHOM  KONMOHWM, MOBTOPHOE
cycneHAupoBaHMe B XXUAKOMW cpeae v NOBTOPHOE HaHeCceHue WTpuxa Unu passegeHue
B arape Nno3BOJIAKT NMOoJy4aTb YNCTbIE KyJIbTypPbl 60/bLIMHCTBA MUKPOOPraHM3MOB.
MeToabl BblAeNneHUsi YNCTbIX KYJbTYP MUKPOOPraHM3MOB MOXHO noapasfenuTb Ha
ABe OCHOBHbIE Irpynnbi:
a) MeToAbl, OCHOBaHHbIe HAa NPUHLMUINE MeXaHU4YeCKoro pasaeneHus
MUKPOOPraHM3MOB;
6) meTOoAbl, OCHOBaHHbLIE HA GMONOrMYecKkMx CBOMCTBaX MUKPOOPraHU3MOB.
BblaeneHune YNCTbIX KynbTyp 6akTepuil BKIKOYaeT TPU OCHOBHbIX 3Tana:
1. MoceB nccneayemoro Matepuana ¢ Lenbio Nosly4eHUsi U30NIMPOBaHHbIX KONTOHUN.
2. MNMepeceB KOMOHUMU C LieNbIO NONMYyYEHUA YUCTOWN KYNbTYpbl.
MpoBepkKa YNCTOTbI BbIAENIEHHON KyNbTypbl MUKPOOOB 1 ee naeHTudmrKaums no
KyJNbTypanbHbIM U MOPdONOrM4eckKuM Npmu3HaKam

133.

YT0 Ha3bIBaOT MOPAONOrMHECKUMN MPU3HAKaMy MUKPOCKOMNYECKUX rpnuboB?
Mukpockonuyeckue rpubbl OTHOCATCA K HagLapcTBY 3YyKapuoT, LapcTBY rpubos,
oTaeny UCTUHHBLIX TPUOOB U ABNAKTCA NPeAcTaBUTENSMU TpeX U3 YeTblipex KNnaccoB:
¢mkomuueToB, ackomuueToB U geutepomuuetoB. lNpencraButenu uapcrTea rpuboB
ABNAIOTCA a’3pPOOHLIMU MMKPOOpraHMamMamuM UM NO TUNy NUTAHUA OTHOCATCA K
xemoopraHoretepoTpodam. BonblwMHCTBO rpuboB - canpoduTbl, HO HEKOTOpble
BbI3bIBalOT 3a6onieBaHUs U ABMAIOTCA Napa3uTamu.

BereTtaTnBHOE Teno rpnboB Ha3biBaeTcsA muuenvem. Muuenuim cocTtouT N3 MHOXecTBa
nepenneTarwWMXcA HUTEN-TPyboueK, HasbiBaeMbix rudamu. [Ouametp rudoB
konebnetca ot 5 Ao 50 MKM. B 3aBUCMMOCTM OT CTPOEHMA MULIeNUA rPUdbLI AENATCA
Ha BbIClUIME M Hu3WMe. Y BbicWKUX FPUGOB rudbl pasgeneHbl neperopogkamm
(cenTamu), B ULEeHTpe KOTOpbIX MMeeTcA Oonblaa nopa. B knacc cwumkomuueToB
0o0beAUHATCA Hu3WwMe rpubbl, nNpeaAcTaBUTENM KNMacCoB acKOMULETOB MU
AEeNTepoOMMULIETOB AIBMATCSA BbICLUMMU Fpubamu.

Fp1ObI — 3TO LUHOLMTHbIE MUKPOOPraHM3Mbl. ATO 3HAYUT, YTO OHU PaCTYyT U NPU 3TOM
npoucxoauT aerneHue snep, HO He NPOUCXOAUT KNEeTOUYHbIX AeneHun. Takum obpasowm,
BeretaTuBHoe Teno rpuba npencraBnsieT coboM OAHY OONbLIYH MHOrosiAepHyo
KNeTKy.

Bce wMukpockonuyeckue rpubbl MOryT pa3MHOXaTbCA BereTaTMBHO KyCOYKOM
MuLenus.

Mpu G6ecnonom pas3mHoOXeHUU y chukomMMLETOB 06pa3yroTcs CnopaHrMeHocubl, a y
ackomMuueToB -  KOoHuauMeHocubl. [lenTepoMuueTbl  MOFyT  pa3MHOXaTbCAH
MHOrOKNETOYHbIMU KOHUAUSIMMU.

PukommueTbl U aCKOMULETbl ABMASIOTCA COBepLUeHHbIMU rpubamu. ITo 3HAYUT, 4YTO
npeacTtaBMTeNIM  3TUX  KMAcCoB  MOryT  pa3MHOXaTbCA  MOJIOBbIM  NyTeM.
[JenTepomuueTbl OTHOCATCA K HECOBEPLUEHHBLIM rpudam.

134.

YTo Ha3bIBalOT KynbTypasribHbIMU NPU3HaKamMmu MUKPOCKOMMUYECKNX rpnboB?

KonoHun mukpockonuyeckux romboB no pasamepam BO MHOIo pa3 NpeBoCxXoasT
KONMOHMUMN OAHOKIEeTOYHbIX OpraHn3mMoB (bakTepuin, rpMboB) U HepeaKo paspacTaroTcs
no BCeM NOBEPXHOCTU NUTaTeNbLHOW cpeabl B Yalwikax Metpu. KoHcucteHuus
rPUOHBLIX KONMOHUN pa3nunyHas. Yawe obpa3yroTcA BOMIIOKOOOpPa3HbIe U KOXUCTbIe




KONMOHUM, pexe KpoLwKoBaTble. [loBepXHOCTb KONMOHUMA MOXET ObITb NYLIUCTOM, KakK
BaTa, 6apxaTucTon, My4HUCTOMN, NayTUHOOOpPa3HON, HUTEBUAHOMN, KOXXUCTOM UMN
rnagkoun. Mpu pocTe Ha NNOTHbLIX U XUAKUX cpefax YacTb rmdoB BpacTaeT B
nuTaTenbHYIO cpeay, obpa3ya cybcTpaTHbIN MULIeNUiA, a apyrasi YacTb rucoB
oGpasyeT BO3AyLWHbIA MULIENWUIA B BUae NyLWUCTOro Haneta, BUGQUMOro
HEeBOOpPYXeHHbIM rnasom. Muuenuin moxeT ObITb Takke 6ecuBeTHbIM (0enbim,
cepoBaTbiM) UNN OKpaLLeHHbIM (YepPHbIM, 6YpPbIM, 3efeHbIM, XenTbIM U T. 4.).
MurmeHTMPOBAH TONLKO NIOAOHOCALMIA MULIENUIA.

135.

Kakne meponpmaTusi cywecTeyoT No NogaepXaHu YNCTON KynbTypbl LUTaMMa-
npoayueHTa?

B 6MoTexHONMOrM4ecKom npon3BoACTBE UMEETCA OTAEeNeHUe YUCTOM KynbTypbl, B
3apaven KOTOpOoro siBNSiIeTCS NOCTOSAHHOE U HafeXHoe BoCcnpousBeneHne none3HbIxX
CBOMCTB NPOAYLEeHTa, HAWAEHHbIX UIU AOCTUTHYTLIX B CBOE BPeMA B Xxoae
na6opatopHbIx uccrnegoBaHui. Takoe otaeneHue NpPoBOAUT NlabopaTopHbIe
onepauMu No KOHTPOJSIIO U COXPaHEHUIO0 YNCTOM KyNbTypbl, a Takke MariomacwtabHoe
KyNbTMBMpPOBaHUe AN NOCTOSAHHOW nepeAayu WTaMmma Ha ctagauio chepmMeHTaumm.
®dakTn4eckn 3To MMKpobuonornyeckas naboparopus, ¢ Myseem LUITAMMOB-
npoayueHToB. B xoae KOHTPONbHbLIX BLICEBOB U ManomMacwTabHbIx hepMmeHTauum (B
npobupkax, konbax 1 T. A.) KOHTPONIMpPYeTCs YCTOMYUBOCTb BCEX MMEBLUUXCS UK
npUoopeTeHHbIX NPU3HAKOB, MOCNYXUBLUMX OCHOBaAHUEM AJIA peKoOMeHAauum K
NPOMbILUNIEHHOMY NMPUMEHEHUIO 3TUX KyNnbTyp. Mo Mepe HeobxoaMMOCTH U3
oTaeneHus YUCTOM KynbTypbl NOCTyNaeT 3afaHHasA Macca MHOKYNATa, uaylias B
Npou3BOACTBO.

Mpwu nepnoanyeckom npouecce KyfibTUBUPOBaHUSA (NpU Npon3BoACTBe MeTabonuToB)
B OTAEJNIEHUM YACTOM KyNbTypbl FOTOBAT 3aCEBHYIO [03Y KNEeTOK 4SS KaXA0WU U3
onepauun oCHOBHOro npousBopacTBa. [pn HenpepbIBHOM NPOM3BOACTBE KOPMOBOIO
6enka aToro He TpebGyeTcs, OAHAKO ANA NOBbLIWEHUA KayecTBa NpPoAyKTa
npeanovYuTaroT BpemMsi OT BpeMeHU BBOAUTb KNEeTKU WTaMmma-npoayueHTa us
oTaeneHusi YUCTOM KynbTypbl. [INA 3TOro B otaeneHun nmeetca pepmMeHTaLMoOHHas
YacTb, rae NPoM3BOAUTCA BblpallMBaHMe AOCTAaTOYHO KPYMHbIX NapTUi
MUKpOOpraHu3ma npoayueHTa.

MNMoceBHbIe AO3bI BbipalMBalOTCA NocnefoBaTenibHO B konbax v 6yTbinsax Ha 10-20
NNTPOB, HAXOAALMXCA Ha Kayankax uim npocTo B TePMOCTaTUPYEMOM NOMELLEHUN, U
Aanee B nocnepgoBatenbHOCTU hepMeHTEPOB 06LeMoM (o HeobxoamumocTu) 10, 100,
500 1 1000 nuTpOB, B KOTOPbIX OCYLUECTBISIETCA NepeMeLIMBaHue, aspaums u
TepMOCTaTUPOBaHME KyNnbTyparibHOM XUAKOCTU C KIleTKaMMm.

OTaeneHne YNCTOM KyNnbTypbl OIMKHO UMETb AOCTAaTOYHO GONbLUYH KOJIeKLUIO
WTAaMMOB NPOAYLIEHTOB, TaK KaKk BO3MOXHbl BPEMEHHbIE NepexoAbl C OQHOro WTamMmma
Ha ApYrown, Bbi3BaHHble pa3NUYyHbIMU NpudnHamu. Hanpumep, ce3oHHbIe U3MEHeHUsA
Temneparypbl YaCTM4YHO KOMMEHCUPYIOTCA NOA60POM AOCTAaTOYHO NPOAYKTUBHbIX
TepMOTONepaHTHbIX WTaMMoB. KpomMe Toro, Mukpobuonormyeckas NnpoMbILLIIEHHOCTb
3a4acTylo BbIHYX€eHa UCNOJIb30BaTh B KA4eCTBEe KOMMOHEHTOB NUTaTeNbHbIX cpea
OTXOAbI CEeNbCKOro X03AMCTBa U NULLEBON NPOMbILLNIEHHOCTU (Menacca, KYKypy3HbIn
3KCTPAKT), YTO BeAeT K Ce30HHbLIM U3MEHEHUAM ChIPbA U NpeanofiaraeT agantauuo
npoayueHTa K 0CO6eHHOCTAM cpeabl. Bce 3To AenaeTt ponb MMKpobrnonormyeckomn
CNy>X6bl NPOU3BOACTBA J0CTaTOYHO BbICOKOW.
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Kakvne myTareHHble hakTopsbl Bbl 3HaeTe?
MyTareHbl — ¢pakTophbl, Bbi3biBaloLue MyTaLuu:
3K30MyTareHbl — (pakTOpbl BHELIHEN cpeabl,
3HAOMYTareHbl — MeTabonuTbl opraHM3mMa 4yeroBeka.
MyTareHHble hakTopbl NoApa3aensoT Ha hu3nyeckme, XMMMUYECKNE 1
6uonorunyeckue.
®dusmnyeckme MytareHbl — pas3fiMiHble BUAbI U3NyYeHUN, TemnepaTypa, BlaXXHOCTb U
Apyrue.
OHu BbI3bLIBAKOT:
- HapyLUeHUA CTPYKTYpPbl FEHOB U XPOMOCOM;
- obpa3oBaHue cBOOOAHLIX pagukanos, B3ammogencteyrowmx ¢ OHK;
- pa3pbIBbl HUTEN BepeTeHa AeNeHuUs;
- o6pa3oBaHUsA AUMEPOB COCeAHMX MUPUMUANHOBBLIX OCHOBaHun ogHou uenu OHK (T—
T, T-L) v apyrue.
XumMunyeckue MyTareHsbl:
- NPUPOAHBbIE OPraHM4YecKne U HeopraHM4Yeckme coeanHeHus (ankanovabl, HUTPUTBI,




HUTpPaTbI);

- MPOAYKTbI NPOMbILLNIEHHON NepepaboTkn yrna n HedTy;

- CUHTEeTMYeCKMe BellecTBa, He BCTpeyvaBLuMecs paHee B npupope (bbiToBas xmmus,
XMMMYecKue coeauHEHUs ANA CenbCKOro X03sMCTBAa, NULLEBble KOHCEePBaHTbI);

- pasnuyHble neKapcTBa (HEKOTopble aHTUOMOTUKU, HAPKOTUYECKME BELLeCTBa,
ropmoHarnbHble npenapaTtbl), CNOCOOHbIE Bbi3bIiBaTb Y YenoBeKa BPOXAEHHbIe NOPOKU
pa3BuTHUA.

CynepmyTareHbl (MNPUT, 3ITUITIEHUMUH) — BeLLeCTBa XMMMUUYECKOWN NPpUpPOAbI, KOTOpbIe
AENCTBYIOT CUNbHEEe NPOHUKaloLWen paanaumm.

XumMnyeckue myTtareHbl A4enNCcTBYHOT B nepuopa pennukaumm JHK 1 o6b14HO AiBRAtoTcA
NPUYNHOM FreHHbIX MyTauui. OHM BbI3bIBaOT Ae3aMUHUPOBaHWE U ankunmpoBaHue
HYKIeoTUAO0B, 3aMeHY a30TUCTbIX OCHOBaHWW UX aHanoramu, MHFIMGUPYIOT CMHTE3
npeaLwecTBEHHUKOB HYKINEUHOBBLIX KUCIOT.

Buonoruyeckne myTtareHbl — 3TO NPOAYKTbI MeTabonnuama pasnmyHbIX
napa3snTM4YeCcKUX areHToB:

- Mapa3nTbl HEBUPYCHOW NpUpoabl (PUKKETCUU, MMKONSa3Mbl, 6akTepum);

- BUPYCbI KpacHyXu, rpunna, Kopu, ocnbl;

- MeTabonuUTbl NPOTUCTOB (TOKCONNa3mMa) N1 MHOFOKINEeTOUYHbIX (Kowwavumn
cocanblUnK) Nnapa3vToB.

HeBupycHble U BUPYCHbIe areHTbl ABAAITCA NPUYMHON MHEKLMOHHOro MyTareHesa.

137.

Kakue rpynnbl BuTammHoB Bbl 3HaeTe?

Mcxoas us pacTBOPMMOCTU, BUTaAaMUHbI OAenAT Ha Xxupopacteopumblie — A, D, E, K, u
BoAopacTtBopuMblie — C U BUTaMuHbI rpynnbl B. BoaopactBopMbie BUTaAMUHbI
rierko pacTBOPSAIOTCA B BoAe U, Kak NpaBuUIo, rerko BbiBoAATCSA U3 opraHnsma, B
TaKon CTeneHwu, YTo BblaesieHue Mo4un ABNSAETCH CUITbHbLIM NPeAUKTOPOM
norTpeb6rneHns BUTaMMHOB. MMOCKONbKY OHU HE TakK Nerko XpaHATCH, BaXHO bonee
NnocTosiHHoe noTpebneHune. XKupopacTBopuMbie BUTaMUHbI BCacbIBakOTCA Yyepes
KMLUEeYHbIX TPAKT ¢ NoMoLlbio nunuaoB ((kupoB). ButamuHbl A n D moryT
HakansuBaTbCs B OpraHU3mMe, YTO MOXET NPUBECTU K ONacHOMY rMnepBUTaMUHO3Y.
HedunumT KMpopacTBOPUMbIX BUTAMUHOB U3-3a HapyLeHUsA BcacbiBaHUA UMeeT
ocoboe 3Ha4YeHue Npu MyKoBMUcLMao3e

138.

I'Iepe'-mcnvlTe OCHOBHbI€ MUKPOOPraHn3mbl - NpoayueHTbl pI/I60d)J'IaBMHa.

Mpwu nonyyeHnun pubodnaBuHa B Ka4ecTBe NpoayLeHTa UCNOSb3YHOT
WTaMMbI TakKUX KynbTyp, Kak Eremothecium ashbyii, Ashbya gossypii,
Bacillus subtilis, Candida n Saccharomyces, Aspergillus. OCHOBHOWM
aKTUBHbIN NpoayueHT pubodnaBuHa — rpnd Eremothecium

ashbyii, cnocoGHbIN NpU BblpalwmBaHUM Ha 1 T NUTaTeNIbHOWU CMecK
CUHTe3unpoBaTtb 25 Kr BUTammHa B,. CBepxcuHTe3a pubodnaBuHa
AobuBaloTca AeMCTBUEM Ha AMKME WTaMMbl MyTareHoB, HapyLUarLWmx
MeXaHMU3M PeTPOUHIrMénpoBaHUA CMHTe3a BUTaMuHa B,, hnaBuHoBbIMU
HyKNeoTMaamMm, a Takxke MI3MEeHeHUeM cocTaBa KyrnbTyparbHOM cpeAbl.
OTb0op MyTaHTOB BegyT NO YCTOMYMBOCTU K aHanory ButammHa B, —
po3eodriaBuHYy.

B cocTaB cpeabl AnA pocTta NpoAayLeHToB BUTammHa B, BxoaaT no-
CTaTO4YHO CNOXHble OpraHMYecKkue BellecTBa — CoeBas MyKa, KyKy-
PY3HbIA 3KCTPAKT, caxapo3a, KapboHaT Kanbuus, Xxnopua Hatpus,
ruapodocdart kanmsa, BUTaMUHbI, TEXHUYECKUMN XKUp. NpubbI BecbMa
YyBCTBUTENbHbI K U3BMEHEHUIO cocTaBa cpeAbl U NnoABepXeHbl NHGU-
LUPOBaHUIO.

139.

Y10 Takoe aHTUONOTUKN?

AHTUONOTUKM (OT ApP.-TPeY. AVTL «NPOTUBY + BLOG «KM3Hb») — 3TO BelLecTBa,
npoayumpyemMbie XUBbIMU cyLlecTBamMu (B OCHOBHOM MUKpOOpraHM3mMamu) u
ob6napgarowme NPoTUBOMUKPOOHLIM gencteuem. NMpupoaHbie N CUHTETUYECKUe
aHTMOMOTUKM LUIMPOKO NPUMEHSAIIOTCA B Ka4ecTBe npenapaToB Ans

neyeHus uHodekunn. OHN He AENCTBYIOT MPOTUB BUPYCHbIX UH(EKLUA, O4HaKO
CYLLIEeCTBYIOT NPOTUBOrPUOKOBbLIE U aHTUMPOTO30NHbIE AaHTUOUOTUKM.



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
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8-
https://ru.wiktionary.org/wiki/%CE%B2%CE%AF%CE%BF%CF%82
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.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%92%D0%B8%D1%80%D1%83%D1%81%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D0%BE%D0%B7%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

AHTUONOTUKHM MoryT y6VIBaTb MWUKPOOPraHn3mbl Ui oCtaHaBInBaTb UX
pa3MHOXeHue, No3BoJiAA eCTeCTBEHHbIM 3alUUTHbIM MeéXaHu3MmamMm UX yCTPpaHATDb.

B sHumknonegum Britannica aHTMOMOTUKM onpeaerneHbl Kak BewecTBa,
npoayumpyemMbie XUBbIMU cyLlecTBamMmum (B OCHOBHOM MUKPOOpraHM3mMamu) u
obnapatowme NPOTUBOMUKPOOHBLIM AeACTBUEM.

AHTMOMOTUKM NPUPOJHOrO NPOUCXOXAEHUS Yallie BCero

NpPoAyLMPYOTCA aKTUHOMULIETAMU, pexe — HeMuLenmanbHbIMU 6akTepusamu.
Takke MOryT ObITb NOMTyY€Hbl U3 BbICLUMX pacTeHui (hUToHUMAbI) U APYrux
OpraHu3moB.

HekoTopble aHTUOMOTUKN UCNONb3YIOTCA B KaUecTBe LIMTOCTaTUYeCKUX
(npoTuBOONyXoneBbIX) NpenapaToB MNP JIe4eHUU OHKONOrM4Yecknx saboneBaHun.

3.6 Kenc-3agaHusa gna ak3ameHa (TunoBble)

NO3nks-2 — CnocobeH k paspaboTke HOBbIX APEKTUBHBIX NyTEN NOMyYEHNN
BUOTEXHONOrMYECKNX NPOAYKTOB, CO30aHUSA COBPEMEHHbBIX BUOTEXHOMOIMI, B TOM YnCne
HaHOBMOTEXHOMNOMIN, TEXHONOMN PEKOMOUNHAHTHBLIX AE30KCUPUBOHYKIENHOBBIX KACMOT,
KNETOYHbIX TEXHOMNOIMM

Homep
Bonpoca

dopmynupoBka 3agauu
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B npouecce npombILLNEHHOTO NPON3BOACTBA aCKOPOUHOBOW KUCTOTbI UCMOSL3YIOT
MHOFOCTaAUNHBLIN XUMUYECKUA CUHTES, B KOTOPLIN Hapsay C TOHKUMU XUMUYECKMMM
peakuusiMm BCTPOEHa U TEXHONOMMYEeCkn HeobxoamMmast BUOCMHTETMYECKAs peaKLms, YTO
SIBNSIETCA OAHMM M3 MPUMEPOB YCMNELLUHOMO COYMETaHNSi OPraHNYeCcKOro CMHTEe3a C
BurocuHTesom. KopoTko onvwmnte ctaguio.

OrtBeT:

CuHTe3 ackopbuHoBou kucnotbl no A. MproccHepy u M. PenxweiHy ¢ 1934 r.
npeactaBnsieT cCo60M MHOroCTaAuMHbLIA U NPEeNMYLLLECTBEHHO XMMUYECKUM npoLuecc, B
KOTOPOM MMeeTCA NuLlb oaHa ctaaua 6uoTpaHccopmauun D-cop6uta B L-cop60o3y ¢
y4yacTueM YKCYCHOKMUCIbIX 6aKkTepui KakK KiacCU4eCKMn npumep MMKPOOMONOrm4yeckoro
npousBoAcTBa. [AnsA nony4vyeHnsa cop603bl KynbTypy npoayueHTa Gluconobacter oxydans
BblpalwMBaloT B hepMeHTepax nepmoanieckoro eMcTBus, OCHalWeHHbIX MeLlankamMu u
6ap6oTepamu AnA ycuneHusa aspauum B TeveHue 20-40 y.

Bbixon cop6o3bl gocturaet 98% ot ncxopgHoro cop6uTa. NutartenbHbie cpeabl
coaepKaTt KyKypy3HbI UITU APOXKeBOM IKCTPaKT (20% oT obwero konuyectna). Mo
OKOH4YaHWM NPOUN3BOACTBEHHOIO LMKNa copb03y BbIAeNAT U3 KynbTypanbHON
Xuakoctu. CoBeplueHCTBOBaHMEe 3TOM CTaAUM B YacTU NOBbILWEHUA BbIX0Aa LienieBoro
npoayKTa npu nepexone oT NepMoanveckoro KyribTUBUPOBaHUA NpoayLeHTa
Gluconobacter oxydans k HenpepbIBHOMY B annapare KOFIOHHOro Tuna no3Bosnusno
yBeJIM4UTb CKOPOCTb o6pa3oBaHus copb6o3bi B 1,7 pasa.

141.

Ha kakue rpynnbl 4ensarcsa myTareHHble akTtopbl?

XumMunyeckue mytareHHble pakTopbl B 3aBUCUMOCTU OT NPUHLMNA AeNCTBUSA
pa3rpaHM4MBaloTCA Ha NATb rPynmn:

1 MHrIMOGNTOPbI NpefLWeCcTBEHHUKOB (A30TUCTbLIX OCHOBaHUM) HYKINEUHOBbLIX KUCIIOT;
2 aHanoru asoTUCTbIX OCHOBaHUM, BKIOYaKOLWMeCcss BMECTO HUX B HYKINEUHOBbIE
KACINOTbI;

3 ankunupyrowme coeauHeHNs;

4 okucnuTenun, BOCCTaHOBUTENU U CBOOOAHLbIe paguKanbl;

5 akpMaVHOBLbIE KpacuTenu

NO3nke-7 — MNpoBoaANT BUOTEXHONOMMYECKMIA NPOLLECC C MCNOSNb30BAHNEM KYIbTYp
MMUKPOOPraHN3MOB, KITETOYHbIX KYNbTYyp PAaCTEHUIN U XXNBOTHbIX, BUPYCOB

Howmep dopmynupoBka 3agayuv
Bonpoca
142. MponssoacTeo BUTaMuUHa B, (kobanamuH) aBnseTca YMcTo BoTeXHONOrM4eckum cnocobom

€ro nony4eHus, Koraga B kKa4ecTse NpoayLeHTa AaHHOro BUTaMmnHa UCNOoMb3yT NPONMOHOBbIE
OakTepun 13 poga Propionibacterium, BelpawmBaeMbie Ha 6orator cpefe B onpedeneHHbIX



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%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D1%82%D0%BE%D0%BD%D1%86%D0%B8%D0%B4%D1%8B

ycrnosusix pepmeHTaLmm ¢ obssaTensHbiM fo6aBneHnemM npeawecTseHHUKa ButTammHa B12 -
5, 6-aumeTnn6eH3nMmMaasona.

B aTon cutyaumu: caenante onTumarnbHbIi BbiI6Op MeToaa doepMeHTauumn u ycroBsun ee
npoBeAeHUs, NPeanoXnTe MeToabl BbiAENEHNS U OYNCTKM JaHHOIO BUTaMMUHA, Y4UTbIBast
MECTO €ro HaKoMmeHwus.

OTBeT:

B HacTosiLee BpeMsi NPOMBILLIEHHOE NPOU3BOACTBO BUTaMuHa B12 ocywectensioT
MUCKIIOYUTENIbHO BMoTexHonormyeckumm metogamu. NMpoayueHtom ButammHa B12
ABNSAKOTCA NPONUOHOBLIE GakTepumn u3 poaa Propionibacterium. MNoBbiweHuto
NPOAYKTUBHOCTU CNOCOGCTBYeT flo6aBKa B NUTaTeNbHbIe cpeabl KYKYpY3HOro u
MSICHOIO 3KCTpaKTa, COeBOM MyKU, pbIOHOM MyKU. BblpawmBaHue NponMoHOBbIX
6akTepun Npon3BOAAT NEPMOANYECKUM METOAOM B aHa3pOOHbIX YCITOBUSIX Ha cpeae ¢
KYKYPY3HbIM 3KCTPaKTOM, FMTIOKO30M, CONsiMM KobGanbTa v cynbqaTtoM aMMOHUSA.
O6pa3sylumecs B npouecce X1U3HeAeATeNbHOCTU 6aKTepuil KUCNOTbl HEMTPanu3yKTCcA
wenoybto. Yepes 72 4 nocne Havana depmMmeHTaLMm BHOCAT NpeaLecTBeHHUK - 5,6-
AuveTunbeH3n-muagason. AnutenbHOCTb (hepMeHTauun cocTaBnsieT okono 3 cyT.
MockonbKy BUTamuH B12 coxpaHsieTcs B kneTkax 6akrepui, buomaccy otgensitot
cenapupoBaHMeM U U3BMEKAOT U3 Hee LieneBomn NPoayKT ¢ NOMOLLbIO 3KCTPaKLumn
nogkucrneHHon sogon (pH ot 4,5 go 5,0) npn Ttemneparype 85-90 °C B TeueHue 4aca.
ButamuH B12 aBnsieTcs BOAopacTBOPUMbIM BUTaMUHOM. MIMEHHO NO3TOMY BOAHLIN
pactBop ctabunusupyrot NaNO,, nonyyas kocepmeHTHYI0 POPMY BUTaMUHA, KOTOPYHO
OYMLLAKT HA MIOHOOOMEHHOM cMore. 3aTeM cneayeT KpucTannmsaums BUTaMmMHa u3
BOAHO-aLETOHOBOrO pacTBOpa, XMMMUYECKas O4YMCTKA U U3roTOBNEHNe feKapCTBEHHbIX
c¢hopm U3 Nony4eHHOro NPoaykKra.

4. MeToguyeckne maTepuanbl, onpeaensiowme npoueaypbl oueHUBaHUsA
3HaHWN, YMEHUWN, HaBbIKOB U (UNN) onbiTa AEATEeNIbHOCTU, XapaKTe pu3yrLmnx
atanbl hOpMUPOBAHMA KOMMNETEHLMUMN.

[Mpouenypbl oueHMBaHUSA B XOA4e U3yYeHUs AUCUMMNINHBI 3HAHUW, YMEHUIN N
HaBbIKOB, XapaKTepuayoLmx atanbl POPMUPOBaAHUS KOMMNETEHUUIW, pernameHTUpyTCs
NONOXEHNAMMW:

-M BIr'YWUT 2.4.03 lNonoxeHne 0 KypCcoBbIX, 3K3aMeHax 1 3a4eTax;

- M BIryut 4.1.02 NMonoxeHne 0 peNTUHIOBOW OLIEHKE TeKyLLEen ycneBaemMoCTH.




OnucaHue nokasarenen u KpUuTepmeB OLleHUBAHUA KOMMNETEHL MU Ha pa3NIUYHbIX 3Tanax ux popmMmMpoBaHuUs,
onucaHue LWKan oLueHUBaHUA ANA KaX[oro pesynbTata 06y4YeHusi No gucunnnuHe

Pesynbtatbl 06y4eHus no
aTanam opMmnpoBaHus
KOMNEeTEeHLNN

MpeagmeT oueHKn
(NpoAyKT nnu
npouecc)

[NMokasaTenb
oLeHnBaHuUs

Kpntepumn oueHnBaHus
CPOPMMPOBAHHOCTN KOMMNETEHLINN

LLikana oueHnBaHuA

Akagemunyeckas
OLEeHKa unu
Oannbl

YpoBeHb OCBOEHMUS
KomMneTeHunn

NMKB-2 Cnoco6eH npoBOoAUTL Hay4YHO-UCcegoBaTeibCKkue paboTbl U MapKeTUHroBble UCCNeA0BaHUA B 06/1aCTU NPOrpecCcUBHbIX OUMOTEXHOIOMMIA U HOBOM
OMOTEXHONOrM4YecKom NpoayKUuMmn Ansi NMLEeBON NPOMbILINEHHOCTU C LieNibio NOUcKa U pa3paboTku HOBbIX 3 heKTUBHBLIX NyTen Nony4vyeHus
OMOTEeXHONOrMYeCKNX NPOAYKTOB, CO3AAHNA COBPEMEHHbIX GUOTEXHONOIMI, B TOM YUCIIe HAHOOMOTEXHONOIMN, TEXHOJNIOTUA PEKOMBUHAHTHBIX
AEe30KCUPUBOHYKITEMHOBBLIX KUCNOT, KNETOYHbIX TEXHOJOrnMn

NO3nke> — CnocobeH K pa3paboTke HOBbIX 3h(heKTUBHBLIX NyTer NoNyvYeHust BUOTEXHONOrMYeCKUX NPOAYKTOB, CO34aHMA COBPEMEHHbIX OMOTEXHONOrnm, B TOM

yucrie HAHO6MOTEXHONOIMN, TEXHOJNTIOTUA PEKOMOMHAHTHbLIX A€30KCUPUOOHYKNENHOBbIX KUCIIOT, KNETOYHbIX TEXHOJIOTUN

3HATb: TpeGoBaHus K MpaBUNbHOCTb O6yvatoLuiica oTeeTun Ha 85-100 % BonpocoB OTnunyHo OcBsoeHa /
crepunu3aunn nuTaTesnbHbIX cpen, OTBETOB Npu NOBbILLEHHbIN
nym nony4exns TECTUPOBaHUN O6yvatowuiics otBeTun Ha 70-84 % Bonpocos Xopoulo OcBoeHa /
BuoTexHonoruueckux npoaykTos PesynbTathl TekyLero MOBbILLEHHbIN
TecTupoBaHus Ob6yvarowuincs oteetun Ha 50-69 % Bonpocos Ypoenetsopute | OcBoeHa /
NbHO basoBbIvi
Obyvarowuicsa oteeTun Ha 0-49 % BonpocoB HeynoenetBopu | He ocBoeHa /
TenbHO HEeOOoCTaTOYHbIN
CobecepoBaHue MpaBunbHOCTb O6yvatowunca gan ucyepnbiBaloLWmMiA OTBET Ha OTnnyHo OcBoeHa /
(konnokemMym) OTBETOB BOMpoc, He pgonyctun  owwnbok. CTyaeHT MOBbILLEHHbIV
BNageeT 3HaHUSMU U YMEHUSIMU MO OUCLUMMIVHE
B NOJSIHOM 06bEME
Ob6yvatowunca gan nogpobHbI M MOMHbIN Xopouwo OcBoeHa /
oTBET, gonycTun He 6onee 1 owunbkn. CTyaeHT NOBbILWEHHbIN
BrnageeT 3HaHUSIMU U YMEHUSIMU MO OUCLUMIVHE
B NONHOM 0bbeme
Obyuatowunca gan noBepxHOCTHbIM OTBeT Ha | YpoBnetBopuTe | OcBoeHa /
Bonpoc, gonyctun 6onee 2 ombok nbHO 6a308bIl
O6yuyatoumncsa He cmor npaBuibHO OTBETUTL Ha | HeygosneTteBopu | He ocBoeHa /
BOMpPOC, AonycTun ownbKy B aHanu3e 3agaHns TENbHO HEeJOCTaTO4HbIN
YMETb: npoussoguts nepeces | CobecenoBaHue OTyveT 1 anckyceuna | OBydaroLmics rpamMoTHO BnageeT OTnunyHo OcBsoeHa /
VHOKYNIiHTa C Lerbio BblAeneHus | (nabopaTopHble no reme NPUHUMNaAMN BblAENEHUS YNCTON KYNbTypbl MOBbILLIEHHbIN
qncTon KYNbTypbI wramma | nha6oTbl) naGopaTopHo LUTaMMa, OXXMBEHNs KynbTypbl, Nepecesa
r:gggzgL?/I*;'l”3é"l'/lao'::f$;”;3:aec I?OJ:E paboThl NPOAYLIEHTOB Ha NUTaTENbHbIE Cpeabl,
cenekumm NpoayLEeHTOB NPOMbILLIEHHO-
npouecca, OXMUBIATb  KyIbTypbl
MVMKDOOPraHN3MOB, NPOBOANTL 3HaYMMBbIX BELLECTB, aKkTMBHO y4yacTBOBan
B BbINOSIHEHMW paboTbl, NONYYMIT 1
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nocesbl
npoayLeHTOoB

MUKPOOPraHn3moB-
Ha TBEepable n

Xnakue nutaternbHble cpeabl

obpaboTan pe3ynbTaTbl 3KCNEPUMEHTA,
npoaHanuanpoBar ux B 0OTBETaxX Ha
BOMPOCHI NpK 3awmTe nabopaTopHon
paboThl

Obyuyatowuincsa BnageeT npuHumnamm
BbIAENEHNS YNCTON KyNbTypbl LUTAMMA,
OXMBIEHUS KYNbTYpbl, NepeceBa NpoayLIEHTOB
Ha nuTaTenbHble cpeapbl, Cenekumnm
NPOAYLEHTOB NPOMbILLNEHHO-3HAYUMBbIX
BELLECTB, y4acTBOBas B BbIMNONIHEHMU paboThl,
nony4un u obpabotan pesynbTaThbl
3KCnepyvMeHTa, NpoaHanu3npoBarn ux B
OTBETax Ha BOMPOCHI Npu 3aLmTe
naboparopHon paboTbl, gonyctun He 6onee 1
OLINGKM

XopoLwo

OcBoeHa /
MOBbILLUEHHbIN

Obyuyatowuincsa BnageeT npuHumnamm
BbIAENEHNS YNCTON KyNbTypbl LUTAMMA,
OXMBIEHUS KYNbTYpbl, NepeceBa NpoayLIEHTOB
Ha nuMTaTenbHble cpeapbl, Cenekumnm
NPOAYLEHTOB NPOMbILLNEHHO-3HAYUMBbIX
BELLECTB, y4acTBOBas B BbIMNONIHEHMU paboThl,
nony4un u obpabotan pesynbTaThbl
3KcnepuMeHTa, NpoaHanu3npoBarn mux B
OTBETaxX Ha BOMPOCHI Npu 3aLmTe
naboparopHon paboTel, gonyctun 6onee 1
OoLINGKM

YposneTtsopute
NbHO

OcBoeHa /
6a30BblI

O6yuatowuncsa He BNageeT NpUHUMNamm
BblOENEHMS YNCTOW KyNbTyphbl LWUTAaMMA,
OXMWBIEHUS KyNbTYphbl, epecesBa NpoayLeHToB
Ha nuTaTenbHble cpeabl, Cenekuum
NpoayLEeHTOB NMPOMbILLNIEHHO-3HaYNMbIX
BeLLeCTB, He y4acTBOBas B BbIMONHEHU
paboTkl, He Nony4nn n He obpadoTan
pe3ynbTaTbl 3KCNepuMeHTa, He
npoaHanManpoBan ux B oTBeTax Ha BOnpochl
npu 3awmTe nabopatopHoi paboTbl, 4OMYCTUN
oonee 1 oWNBKN

HeynosneTtsopu
TenbHO

He ocBoeHa /
HEOO0CTaTOYHbIN

3apaum ons ak3ameHa

MpaBnNbHOCTL U
nosnHoTa
BbIMOJSTHEHUS
3agaHus

Ob6yuyatowmmncsa pasHoCTOpOHHE
npoaHanu3npoBan cutyauuto, Belbpan BepHyo
METOAMKY peLleHusi, caenan pasBepHyTble
BbIBOAbI, HE AONYCTWI OLWNBOK B pacyeTax

OTnunyHo

OcBoeHa /
MOBbILLUEHHbIN

O6y4atowmncsa pasHoCTOPOHHE

XopoLwo

OcBoeHa /
MOBbILLUEHHbIN

npoaHanunsnposarsn cuTyaulmnio, NoNHOCTbIO
S




BbINOMHMI 3a4aHune, caenan BbiBog, AOMYCTU
He 6onee 1 owMbGKN B pacyeTax

O6y4arowmmncs NoBepPXHOCTHO
npoaHanuanMpoBan CUTyaLuio, BbINMOMHN
3ajaHwue, caenan BbiBoA, AONyCTUN He 6onee 2
owmnboK B pacyeTax

YpnosneTtsopute
NbHO

OcBoeHa /
6a30BbIN

O6y4arowmmncs He CMor NpaBUSIbHO PELLUTD
3agady, 4onycTun ownbKy B aHanMse cutyaumm

Heynosnetsopu
TENbHO

He ocBoeHa /
HEeOOCTaTOYHbIN

BNALETb:

mMeToaamu

NpuUroToBneHnA nNUTaTesbHbIX Cpen,

CrNOCOGHOCTbIO
MUWKPOOPraHM3MoB

KynbTUBUPOBaHUS

CobecepnoBaHue
(ak3ameH)

MpaBuNbHOCTL
OTBETOB

Ob6yvarwuncs 0eMOHCTPUPYET 3HaHWe
OCHOBHbIX MPUHLMMNOB Noabopa UCXOZHOro
LUTamMma ans Cenexkuum, NpUrotToBneHns
nuTaTenbHbIX Cped, KyrnbTUBUPOBaHUS
MMKPOOPraH1M3mMoB, METOAOB OLIEHKM BIMSHNS
MyTareHOB Ha LUTaMM — NMPOAYLIEHT.
Obyuyatouincsa gan ucyepnbiBatoLLmMii OTBET Ha
BOMPOC, HE JONYCTWI OLINOOK.

OTnnyHo

OcBoeHa /
MOBbILLEHHbIN

Ob6yvarwuncs 0eMOHCTPUPYET 3HaHNe
OCHOBHbIX MPUHLMMOB Noabopa UCXOZHOro
LTamMma Ans cenexkuum, NpUroToBneHns
nuTaTenbHbIX Cped, KyrnbTUBUPOBaHUS
MMKPOOPraHn3moB, METOAOB OLIEHKN BIMSHNS
MyTareHOB Ha LUTaMM — NMPOAYLIEHT.
Obyuatouincsa gan ucyepnbiBatoLLmMii OTBET Ha
BOMpoc, gonyctun He 6onee 1 ownBKM.

XopoLwo

OcBoeHa /
MOBbILLUEHHbIN

Obyuatowumncsa oemoHcTpupyeT
YAOBIETBOPUTENBHOE 3HAHNE OCHOBHbIX
NPUHLUMMNOB Noabopa UCXOAHOro WTamma Ans
cenekummn, NpUroToBMNEHUs NUTaTeNbHbLIX CPeS,
KYTNbTUBMPOBaHMSI MUKPOOPraHW3MOB, METOL0B
OLIEHKMN BNUSIHASA MyTareHoB Ha LUTaMm —
NPOAYLEHT.

O6yuatowuncs gan ncyepnbiBatoLLMii OTBET Ha
BOMpocC, gonyctun 2-3 olWnbKu.

YposneTtsopute
NbHO

OcBoeHa /
6a30BbI

Ob6yvarwumnca 0eMOHCTPUPYET HE3HAHME
OCHOBHbIX MPUHLMMOB Noadopa UCXOZHOro
LUTamMma ans Cenexkuum, NpuUroToBneHns
nuTaTenbHbIX Cped, KyrnbTUBUPOBaHUS
MWKPOOPraHM3mMOB, METOAOB OLIEHKM BIUSHNS
MyTareHOB Ha LUTaMM — NMPOAYLIEHT.
Obyuatouincsa He aan ucdepnbiBaroLL M OTBET
Ha Bonpoc, gonyctun 6onee 2 oWNBOK.

Heynosnetsopu
TenbHO

He ocBoeHa /
HEeOOCTaTO4HbIN
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MKB-7 Cnoco6eH ynpaBnATb AEUCTBYHOLUMU OBMOTEXHONTIOTMYECKUMU NpoLieccamMmm U Npou3BoO4CTBOM

W03 nks7 MpoBoauTt OMOTEXHONOrMYeCKUmn npouecc ¢ Mcnonb3oBaHUeM KynbTyp MUKPOOPraHN3MOB, KNeTOYHbLIX KyNbTyp pacTeHUN N XXNBOTHbIX, BUpyCcoOB

3HATb: npasuna paGotel ¢ MpaBuNbHOCTL O6yuatowuincsa oteetun Ha 85-100 % Bonpocos OT1nunyHo OcBoeHa /
KynbTypamu MWKPOOPraH13mOs, OTBETOB Npu NOBbILIEHHbIV
TpeGoBaHus NPOWN3BOACTBEHHON TeCTUpOBaHUM O6yuyatowmiics otBeTun Ha 70-84 % Bonpocos Xopolilo OcBoeHa /
caniTapui, acenTiki PesynbTaTthl TEKYLLETO NOBbILIEHHbIV
TecTupoBaHus Ob6yuyatowuincsa oteetun Ha 50-69 % Bonpocos Ynosnetsopute | OcBoeHa /
NbHO DasoBbIi
Ob6yvatowuics oteeTun Ha 0-49 % BonpocoB HeynoenetBopu | He ocBoeHa /
TenbHO HEeOOoCTaTOYHbIN
CobecepnoBaHue MpaBunbHOCTb O6yvarowunca gan ucyepnbiBaloLWmMiA OTBET Ha OTnnyHo OcBoeHa /
(konnokemMym) OTBETOB BOnpoc, He pgonyctun  owwnbok. CTyaeHT MOBbILLEHHbI
BNageeT 3HaHWSAMMW U YMEHUSIMU MO OUCLUMMIIVHE
B NOJSIHOM 06beMe
Ob6yvatowunca gan nogpobHbI M MOMHbIN Xopouwo OcBoeHa /
oTBeT, gonycTun He 6onee 1 owunbkn. CTyaeHT NOBbILWEHHbIN
BrnageeT 3HaHUSIMU U YMEHUSIMU MO OUCLUMIHE
B NONHOM 0b6beme
Obyuatowunca gan noBepxHOCTHbIM OTBeT Ha | YpoBnetBopuTe | OcBoeHa /
Bonpoc, gonyctun 6onee 2 ombok nbHO 6a308bIl
O6yuatoumncsa He cMmor npaBuibHO OTBETUTL Ha | HeygosneTtBopu | He ocBoeHa /
BOMpPOC, AoNycTun ownbKy B aHanu3e 3agaHns TENbHO HEeAOCTaTO4HbIN
YMETb: npurotoBnsATe | CobecenoBaHne OTtuet 1 anckyccns | OByyatomincs rpamMoTHO BnageeT OTnnyHo OcBoeHa /
nuTarenbHble cpenpl Ans | (naGopaTopHble no teme NpUHUMNaMM NPUroToBNEHNA NUTaTENbHbIX NOBbILLEHHbIN
KyneTUBAPOBAHMNA paboThbl) naGopaTopHo cpeqn Ans KynbTUBMPOBaHUS
MMKPOOPraH3MOB-NPOAYLIEHTOB, paboTbl MUKPOOPraHN3MOB-NPOYLIEHTOB,
BblOenNATb U nogaepxmeaTtb YACTbIe BbIAENEHVS 1 I'IO,D,,D,ep)KaHVIFI YUCTBIX
KynbTypbl ~ MWUKPOOPraHM3mMoB -
NPOAYLIEHTOB BAB, KynbTyp MUKPOOPraHU3MOB - NPOAYLEHTOB,
NOArOTaBNMBATL  BUMOMOrMYeckue MOAroTOBKMN OMONOrMYecKnx OO BHLEKTOB 1
0bbEKTbI n mMaTepuanbl ansa mMmaTtepuanoB And ONOTEXHOMNOrMYecKoro
OMoTexXHOMorMyeckoro  npouecca, rnpovecca, NpoBepKn ogHOPOAHOCTU
npoBepATb OAHOPOAHOCTb yncTomn ymncTomn KynbTypbl LWULTaMMa
KynbTypbl wramma MWKpoOpraHu3ama-npoayLeHTa no
MUKpOOpraHmsMa-npoayuerta  no MOPMONOrMYECKUM U PU3NOSOTNYECKUM
MOpOnoru4eckm " npu3HakaM, y4acTBOBas B BbIMOMHEHUN
hU3MONOrM4ecKMM npusHakam paBoTbl, Nonyunn n o6pabotan
pe3ynbTaTbl 9KCMEPUMEHTA,
npoaHanuManpoBan nx B oTBeTax Ha
BOMPOChKI Npu 3aLumTe nadbopaTopHom
paboThl
Ob6yyatowuncsa BnageeTt npyHumMnamm Xopowo OcBoeHa /




MPUrOTOBNEHUS NUTATENbHbLIX Cpes Ans
KynbTUBMPOBAHUSI MUKPOOPraHW3MOB-
NpoAYyLEHTOB, BblAENEHUst U noaaepKaHus
YUCTBIX KYNbTYP MUKPOOPraHU3moB -
NPOAYLEHTOB, NOAFOTOBKN BUONOrMYecKmx
00beKkToB 1 MaTepuarnos Ans
BUOTEXHOMOMMYECKOro NpoLiecca, NPOBEPKU
OOHOPOAHOCTM YNUCTOM KyNnbTypbl LUTaMMa
MUWKpOOpraHuama-npogyLeHTa no
MOPONOrMYECKUM U PU3NONOTNYECKUM
npu3Hakam, y4acTBoBasn B BbINONHEHUN
paboTbl, nony4mn n obpaboTan pesynbTaThl
3KcnepyvMeHTa, NpoaHanu3npoBan mx B
OTBETaxX Ha BOMPOCHI Npu 3auTe
naboparopHon paboTel, gonyctun He 6onee 1
OoLINGKM

MOBbILLEHHbIN

O6yuvatowuncsa BnageeT npyMHumnamm
NPUroToBNEHUS NUTATENbHbLIX cpeq Ans
KynbTUBMPOBAHUS MUKPOOPraHW3MOB-
NpoayLIEHTOB, BbiAENEHMS N NOAAEPKAHUS
YNCTBIX KYNbTYP MUKPOOPraHU3MOB -
NpoayLEeHTOB, MOATOTOBKM BMONOrnyeckmx
006BEKTOB M MaTepuanos 4is
BGMOTEXHONOIMYECKOro Npouecca, NPoBEPKU
O[HOPOAHOCTUN YMCTOW KYNbTYphbl LWUTAaMMa
MWKpOOpraHuama-npogyLeHTa no
MOPONOrNYECKUM 1 PU3NOSNIOrMHYECKUM
npu3Hakam, y4acTBoBasn B BbINONHEHUN
paboTbl, nony4mn n obpaboTan pe3ynbTaThl
3KcneprvMeHTa, NpoaHanu3npoBarn ux B
OTBETax Ha BOMpPOCHLI Npu 3amTe
naboparopHon paboTel, gonyctun 6onee 1
OoLINGKM

YpnosneTteBopute
NbHO

OcBoeHa /
6a30BbIi

O6yvatowuncsa He BNageeT NpuHUMNamm
NPUroTOBNEHNS NUTATENbHbLIX cpea aAns
KyNbTMBUPOBAHMS MUKPOOPraHM3MOB-
NpoayLIEHTOB, BbiAENEHMS N NOAAEPKAHUS
YMCTbIX KyNbTYP MUKPOOPraHNU3MOB -
NpoayLIEeHTOB, MOATOTOBKM BMONOrnyeckmx
006BEKTOB M MaTepuanos 4is
BMOTEXHOITOMMYECKOro NnpoLecca, NPOBEPKN
OAHOPOAHOCTM YACTOWN KyNbTyphbl LUTAMMA
MUKPOOpPraH1M3mMa-npoayLeHTa no

HeynosneTtsopu
TenbHO

He ocBoeHa /
HEOO0CTaTOYHbIN
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MOpPONorn4yecknm n mnsnonorndeckum
npu3Hakam, He y4acTBOBar B BbIMOSTHEHWM
paboTkl, He Nony4nn n He obpadoTan
pe3yrnbTaTbl 3KCNEPUMEHTA, He
npoaHanMaupoBan nx B oTBeTax Ha BOMpoCkI
npu 3awmute nabopatopHol paboTbl, ONYCTUI
6onee 1 owmnbkM

3apgaum ons sk3ameHa | [paBunbHOCTL 1 Ob6yyarowmncsa pasHOCTOPOHHE OTnnyHo OcBoeHa /
nonHoTa npoaHanuanpoBan cutyauuto, Bbibpan BEpHYHO MOBbILLEHHbIN
BbINOSTHEHUS METOOMKY PELLUEHNs, caenan pa3BepHyTbie
3agaHus BbIBOAbI, HE JoNyCcTWUN OWNBOK B pacyeTax
Ob6y4atomncsa pasHoCTOpOHHE Xopoulo OcBoeHa /
npoaHanuampoBasn cUTyaumuto, NOIHOCTbIO NOBbILUEHHbIN
BbINOMHMI 3a4aHune, caenan BbiBog, AOMYCTU
He 6onee 1 ownbBKM B pacyeTax
O6y4arowmmnca NnoBepxXHOCTHO Ypnosnetsopute | OcBoeHa /
npoaHanuanmpoBasn CUTyauuto, BbIMOMHMI NbHO 6asoBbli
3ajaHwue, caenan BbiBoA, AONyCTUN He 6onee 2
owmnboK B pacyeTax
O6y4arowmmncs He CMor NpaBUSIbHO PELLUTD HeynoBneTteBopu | He ocBoeHa /
3agady, 4onycTun ownbKy B aHanMse cutyaumm TeNbHO HEeLOCTaTO4HbIN
BNAOETb: metoaamu | CobecegoBaHue MpaBunbHOCTb O6yvarowunca 4eMoHCTpUpyeT 3HaHme OTnuyHo OcBoeHa /
noaaepXKaHust  YUCTOW  KymnbTypbl (3k3ameH) OTBETOB OCHOBHbIX METOA0B NoAAEPKAHUSA YNCTOMN NOBbILLEHHbIN
wramma MUKpOOprax1sMa- KyNnbTYypbl LUITAMMa MUKpOOpraHuama-
npoAyHeHTa npoayLeHTa.
Obyuvatouincsa gan ucyepnbiBatoLLmMii OTBET Ha
BOMPOC, HEe JOMYCTWI OLIMBOK.
Obyuatowunca 0eMoHCTPMpPYeT OCHOBHbIX Xopouio OcBoeHa /
MEeTOAO0B NOAAEPXKAHUSA YNCTON KyNbTypbl NOBbILUEHHbIN
LTaMMa MUKPOOPraHn3Ma-npogyLeHTa.
Obyuvatouincsa gan ucyepnbiBatoLLmMii OTBET Ha
BOMpoc, gonyctun He 6onee 1 ownBKM.
Obyuyatowumncsa oemoHcTpupyeT Ypnosnetsopute | OcBoeHa /
YOOBMNETBOPUTENBHOE 3HAHWE OCHOBHbIX NbHO 6a3oBbIii
MEeTOOO0B NoAAEPKAHMS YNCTON KyNbTypbl
LUTaMMa MUKPOOPraHn3Ma-npoayLeHTa.
O6yuatowuncs gan ncyepnbiBatoLLmii OTBET Ha
BOMpOC, Aonyctunn 2-3 olWnbKu.
Ob6yvarwumncs 0eMOHCTPUPYET HE3HAHME HeynoBneTteBopu | He ocBoeHa /
OCHOBHbIX METOLOB NOAAEPXKAHUS YNCTOM TEnbHO HEeAOCTaTO4HbIN

KynbTypbl WUTAMMa MUKpOOpraHmama-
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npogyLeHTa.
O6yuvatowuncsa He gan ucdepnbiBaoLW M OTBET
Ha Bonpoc, gonyctun 6onee 2 oWNOOK.
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