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9. Llenu n 3agaum y4ye6HOW AUCLUN/IUHDI

Llensimn ocBoeHust y4eOHOol AUCUUNANHBI SBNAKOTCS:

- U3yYeHVe OCHOBHbIX HanpasneHuii (pasgenos) 1 MeTOA40B MeANLMHCKOW
OUOTEXHOOTNN;

- U3yYeHMe HanpaBeHWli NPaKTUYECKOro NCMO/b30BaHNs B MeauunHe
OGUOTEXHOOTMYECKNX NPOAYKTOB;

- U3YYEHME FEHHO-NHXEHEPHbIX U KNETOUYHbIX METOA0B TpaHcqopmaLnn KNeTok Ans
6uomMeAMLMHCKOro NPUMEHEHUS.

3agaun yyebHOM ANCUMNINHBI:

- N3y4eHne OCHOB TEXHO/IOMMN NPOMN3BOACTBA MU HanpaBeHUA MeQULMHCKOIO
NPMMEHEHNsT BUOTEXHOIOTMYECKMX NPOAYKTOB, NOYYEHHbIX C MOMOLLbI MUKPOOPraHn3MoB-
NpoAyLEeHTOB;

- U3y4YeHne BUOTEXHOIOTMYECKMX METOLOB MOJTYHEHNST U HANpaBAeHWn Me4NLUHCKOro
NPUMeEHeHNsT DepPMEHTHbIX NPenaparos;

- U3YYEHME KNETOUHbIX TEXHOMNOTUIA AN X MEANLMHCKOTO NPUMEHEHMS;

- N3yYeHNe reHHO-MHXEHEPHbIX METOL0B BMOTEXHOIOMMM U UX MELNLNHCKNX
NPUMEHEHWI.

10. MecTo yyeGHOW AUCLUNNUHLI B CTPyKType OOM: agucumnianHa oTtHocuTca K 610ky 1.
O6s3aresibHasn 4yacTb.

Ona  oCBOEHMS AMCUMNAWHBI - CTYAEHTbl  AO/DKHbl  3HATb  CTPYKTYPHO-(DYHKLMOHA/IbHbIE
OCOOEHHOCTM MPO- U 3YKApPUOTUYECKUX KNEeTOK (6akTepuii, rpuboB, PacTEHWU, XMBOTHbIX),
BMPYCOB; OCHOBHbIE KNacCbl OPraHNYeCcKUX CoefMHEHUN KNEeTKX; CTPYKTYPHO-DYHKLNOHAIbHYHO
opraHn3aumio HyK/IeMHOBbLIX KACNOT, 6e/1KoB, (DEPMEHTOB, Yr1EBOL0B, MNNA0B.

11. TlnaHupyemble pe3y/ibTaTbl OOYyUeHHS MO [JUCLMIUIMHE/MOAY/MIO (3HAHUS, YMEHHWs, HABBIKH), COOTHECEHHbIE C
TMIAHUPYEMBIMH pe3yJibTaTaMy OCBOEHUs1 06pa30BaTe/IbHOM MPOrpaMMbl (KOMIIETEHIIUSIMA) U UHMKAaTOPaMH WX JJOCTHXKEHUS:

Kopg, HasBaHune Koa(bl) MHankaTop(bl) MnaHnpyemble pe3ybTaTbl 06yveHus
KOMNeTeHLUN

OrK- CnocobeH OrkK-1.2 Vcnonbayet 3HaTb: TeopeTMyeckne OCHOBbl  MUKPOGHOM
1 NCMoNb30BaTh U OCHOBHblE 6UoTEXHOMOMMN  (CTaaun BUOTEXHOOTMYECKOTO
NPUMEHSTb €CTeCTBEHHO- NPOW3BOACTBA; XapakTEepPUCTUKY NpPOayLIEHTOB,
dyHAAMEHTabHbI Hay4Hble MOHATUA N | TPeOOBaHMA K HUM U MeToAbl X NOArOTOBKM ANs
€ U NpuKnagHole MeTobl KyNIbTUBMPOBAHWS; OCHOBbI  Ky/IbTVBUPOBaHMS
MeauLMHCKMeE, nccrefoBaHuii NpU | NPOAYLEHTOB;  Klaccugukauuio 1 YCTPOMCTBO
€CTeCTBEHHO- peLleHnm 61OpPEaKTOPOB; OCHOBbI TEXHOJIOTUN MOYYEHUS
Hayu4Hble 3HaHNA npodpeccMoHasbHbIX | NEPBUYHLIX U BTOPUYHBLIX METaboNUTOB Ha
[ANs NOCTAaHOBKN W 3agad npumepe aMWHOKMNC/IOT, BUTaMWHOB,
peLleHns aHTUOMOTMKOB N UX MEAMLMHCKOE MPYMEHEHUE),
CTaH4aPTHbIX W NHXEHEPHOW 3H3MMONOrMN (OCHOBbLI TEXHOJI0TUN
WHHOBALMOHHbIX nosnyyeHns dhepmeHTOB, mMeToabl nx
3agaM nmmMobunmsaumm, CBOWCTBA W MPUMEHEHME
npoceccunoHanbHoO NMMOOWAN30BaHHbIX (DEPMEHTOB B MeaMUMHE),

n pesTenbHocTH

reHeTnyeckol n KNETOYHOW NHXeHepumn
(OCHOBHbIe aTanbl TEHHO-NHXEHEPHbLIX NPOEKTOB

" meToApbl reHeTNuYecKoi UHXeHepuu,
HanpaBfeHUs  MeAWLVHCKOTO  MPUMEHEHUSA
reHeTUYEeCKM TpaHCOPMMPOBaHHBIX

6MONOrNYECKNX OOBEKTOB; OCHOBHbIE METO/b!
NOMyYeHNss U  HanpaB/ieHUs  MPaKTUYECKOro
NCMOMb30BaHNSI  M30/IMPOBAHHbIX  KIETOK U
TKaHEWN pacTEHWI N XXUBOTHbIX).

YMeTb: WCMOMb30BaTh TEOPETUYECKME 3HAHUS
ans MeANLMHCKOro NpPYMEHEHNS!
GMOTEXHO/OTNYECKOTO npoaykTa nm
TexXHOMormu.




Bnagets: HaBblKaMu MCMo/b30BaHUs
KOMMEpPYECKUX NPOAYKTOB U BMOTEXHOMOTMNIA Ans
OVNarHocTvkv,  nevyeHuss 1 NpodunaxkTukn
naTonornyecknx COCTOSIHWIA opraHnsma
yesioBeka.
OrK- | Cnoco6eH OrlK-3.1 | OkasbiBaeT 3HaTthb: 0COB6EeHHOCTH CTPYKTYpHO-
3 MCnosbL30BaTh MeLMLMHCKYI0 (PyHKUMOHANBHOM  OpraHn3auun, HanpaBieHus
cneuvann3vuposBaH noMoLLb C | MEOMLUMHCKOTO  MPUMEHEHMS U TEXHOOTMK
Hoe MCNONb30BaHNEM nonyyeHns 6eskoB-PEPMEHTOB, aMUHOKWUC/OT,
AnarHocTuyeckoe u cneumann3MpoBaHH | aHTUMOMOTYMKOB, BUTaMMVHOB, rOPMOHOB,
neyebHoe oro MOHOK/TOH&J/TbHbIX aHTuTen n ap.
obopyaosaHue, ONarHOCTUYECKOro M | GUOTEXHOMOTMYECKNX NPOAYKTOB.
NPUMEHATb neuyebHoro
MeZMLVHCK1e 060pynoBaHus, YMeTb: NCNOMb30BaTh TEOPETUYECKAE 3HAHUS NO
nsgenus, MeMNLMHCKUX 6roTexHonorum ans npocheccMoHaIbHOro
NeKapCTBEHHbIE n3genuii, MCNO/Ib30BaHNA BMOTEXHOMNOMMYECKMX NMPOAYKTOB
cpefcTBa, npefyCMOTPEHHbIX B AMarHOCTMKE, JeYeHun U1 npodomnakTmke
KeTOYHbIe 4N MCMoMb30BaHUS | NaToMoruiA opraHn3ma yenoBeka.
NPOAYKTbl N FE€HHO- B
WHXEHepHble npocpeccuoHancHoit | Bnagetb HaBbIKaMm nogbopa
TEeXHO/I0rmun, cpepe BUOTEXHONOMMYECKNX NpoayKTOB
npesycMoTpeHHbIe (amarHocTrkymoB, BaKL1H, TOPMOHOB,
nopsiakamu NHTEPEPOHOB, aHTUBUMOTMKOB, aMUHOKWUCOT,
oKasaHus dhepMeHTHbIX npenaparos, reHeTUYeCcKmX
MeMLMHCKO BEKTOPOB " ap.) ans pelueHus
nomoLiu npodheccuoHasIbHbIX 3a4a4

12. O6bem AMCUMNINHBI B 3a4eTHbIX eguHulax/yac. — 5/180 (2/72 — 9 cemecTp, 3/108 — 10
cemecTp)

dopmMa NMPOMEXYTOUHOW aTTecTauumn sayvem (9 cemecmp), ak3ameH (10 cemecmp)
13. Tpy10eMKOCTb 110 BH/iaM yueOHOM paboThl

TpynoemMKoCTb
Bug yuyebHoli paboTbl Bcero Mo cemecTpam
9 cemecTp 10 cemecTp
AyANTOpPHbIE 3aHATUS 80 40 40
Nekumn 32 16 16
B TOM uucne: npaxkTnyeckmne 32 16 16
naboparopHble
pynnoBble KOHCYNbTaunm 16 8 8
CamocTosiTenibHasi pabota 64 32 32
B TOM 4YMCa€e: KypcoBas paboTa (NpoekT)
dopma NPoMEXyTOYHOI aTTecTaumm 36 36
(3K3amMeH — __4ac.)
WToro: 180 72 108

13.1. CopeprkaHue JUCIUITIAHBL

Peanusauns
pa3gena
HavmeHoBaHue pasgena ANCUMNINHBI C
Ne n/n CopepxaHvie pasgena gucumnivHbl
AVCUMNANHBI MOMOLLbIO
OHNaiH-Kypca,
JYMK*
1. lekuumn
1.1 OcCHOBHble HanpasneHus BuoTtexHonorua Kak Hayka. Hanpasnenunsa | 9YMK
BMOTEXHOMOTNK 6uotexHonorni. 3agaun  6uotexHonormn. Wctopus | «MeguuuHckme
BMOTEXHOMOTUN. OCHOBHble cTaamn | BUoTexXHONOrMn
BMOTEXHOMNOTNYECKOTO npoun3BoACTBa. | »,
XapakTepucTnka npoayueHToB. MeTtoabl oTbopa u | https://edu.vsu.r
NnoAroTOBKM NPOAYLEHTOB A1 KyNbTUBUPOBaHMS. u/courselview.p
hp?id=9747
1.2 OCHOBbI MUKPOBHOI Ocob6eHHOCTU perynsauun metabonmsma B MUKpobHon | AYMK,




6MOTEXHOMOTNN KneTke. KynbTuBnpoBaHme NpoAyueHToB. | «MeanuuHckne
Knaccudpmkaums, npuHUMnbl 4EACTBUSA 1 KOHCTPYKUMM | BUOTEXHOMOMMK
OMOpeaKkTopoB. Mpo6nemsbl MacLiTabupoBaHus | »,
npounssoacTBa. [lepuoguuyeckne W  HemnpepbiBHble | https.//edu.vsu.r
BMoTEXHOMOTNYecKme npoLecceol. OcobeHHOCTN | u/course/view.p
Ky/NbTVBMPOBaHWS MMWKPOOHbIX, XNBOTHbIX n | hp?id=9747
pacTuTenbHbIX KNeTok. Chneunanns3MpoBaHHble TUMbl
B6UOTEXHOTOTMYECKNX NMPOV3BOACTB. MeTogabl
BblAE/IEHNSA, OYUCTKM W MOoAUdMKaLMM  LleNneBoro
npogykta. OCHOBbl  TEXHOMOTMM  MPOW3BOACTBA
NepBUYHbIX METabo/IMTOB Ha NpuMMepe amuHOKUCAOT.
OCHOBblI ~ TEXHOJ/IOTMX  NPOM3BOACTBA  MEPBUYHBIX
MeTabosIMToB Ha MNpMMEpe BUTAMMHOB. TexXHOMorus
NPOU3BOACTBA BTOPUYHbIX METabo/MTOB Ha npumepe
aHTNOMOTUKOB. MegaunumHckoe npMMeHeHne
NepBUYHbIX N BTOPUYHBLIX METab0NTOB.

1.3 BuonHaycTpusa pepmMeHToB | OCHOBbI ~ TEXHOMOTMM  MONYyYEHUs1  PEPMEHTHbIX | DYMK,
npenapaTos. HanpasneHus MeANLMHCKOro | «MeauumHcKme
npuMeHeHns hepMeHTHbIX npenapaToB. VIHXeHepHas | GMoTexHoN0rmmn
sH3umosorna.  MiIMmobunmsaumsa  chepmMeHToB  — | »,
LEHTPa/IbHbIA  METOf, WHXEHEePHOW 3H3MMosornu. | https://edu.vsu.r
MeTonpl nmmoobunn3auun hepMeHTOB. | u/course/view.p
Katanutuueckme un U3NKO-xMMuuyeckme cBoiicTBa | hp?id=9747
NMMOOWUNIN30BaHHbIX  (bepmeHToB.  CTabUbHOCTb
NMMOOUIN30BaHHbIX  (DEPMEHTOB.  Mcnosb3oBaHne
NMMOBUIN30BaHHbIX (DEPMEHTOB B MEANLIMHE.

1.4 OCHOBbI K/1ETOYHOIA KneTtouHas mHxeHepus pacteHuiit. Victopusa passutna | AYMK,

NHXEHepnm MeToAa  Ky/bTypbl  Knetok. OCHOBHble  MeToAbl | «MeauunHckme
NnonyyYeHns, Ky/lbTUBUPOBAHWS W MCNOJIb30BaHWe | GUOTEXHOMIOMMK
KyNbTyp KNeToK, TKaHel u npotonnacTtos. lMonyyeHve | »,
hapmaueBTMHECKMX MpenapaTtoB C WUCMNONb30oBaHWEM | https.//edu.vsu.r
KNeToYHbIX KynbTyp. ComaTtmyeckas rmbpuamsaums u | u/course/view.p
€€ BO3MOXHOCTU. KneTouHas WHXeHepus XMBOTHbIX, | hp?id=9747
ee  [OOCTWKeHWsi, npobaemMbl U  MNEepCrneKTUBbI.
Mbpraombl. MeToabl MOMYYEHUS U UCMOMb30BaHWE
MOHOK/TOH&/TbHbIX aHTUTeN. KnoHMpoBaHue XMBOTHbIX.
TepaneBTnyeckoe kI0HMpoBaHue. CTBOMOBLIE KNETKU
N X MEANLMHCKOE NPYMEHEHNE.

1.5 OCHOBbI FEHETUYECKOV OcCHOBHble  3Tanbl  TEHHO-UHXEHEPHbIX MNPOeKToB. | AYMK,

NHXEHepnm depmeHThl, NPMMEHsEMble B reHeTuuyeckoi | «MeauuUuHckme
UHXeHepun. MeTogbl NOsy4eHus reHoB. MeTogbl | 6GruoTexHonormmn
nony4vyeHua PEKOMOUHAHTHbIX MONeKy”n OHK. | »,
KoHCTpynpoBaHne BEKTOPHbLIX Mosekyn. BeepgeHnue | https.//edu.vsu.r

pPeKOMOMHaHTHbIX Monekyn AHK B KneTku peumnueHTa.
MaeHTndmrkaumsa KNeToK, cogepxatimx
pekombuHaHTHble  Monekynbl  AOHK.  Ontumusaums
aKcnpeccun reHos, KNOHNPOBaHHbIX B
npokapuoTuyeckux cucremax. CosfgaHue 6MGINOTEK
reHos. Pacwwundposka HYK€e0TUAHOW
nocnegosatensHoctTn  (pparmeHtoB  AHK.  basbl
[LaHHbIX HYK/1EOTULHbIX " aMWHOKNC/IOTHbIX
nocnegoBartesibHOCTeN. [eHOMHble NpoekTbl. MeToabl
M3MeHeHNs TreHoMOB. [eHeTuyeckasas WHXeHepus
pacTteHuin. [eHeTnYecKass WHXEHEPUS >KUBOTHbIX.
[NonyyeHne TpaHCreHHbIX OpraHM3MoB. [eHeTu4yecku
MOOMPMUMPOBaHHbIE  pacTeHUA U PUCKM KX
NCnosib30BaHus. Vcnonb3oBaHue OOCTUXEHNI
reHeTU4ecKoi UHXeHepumn B MeanuuHe n
hapmaLeBTU4eckoii NPOMBILL/IEHHOCTH.
MpoTonHxxeHepus (6enkoBas NHXeHepus).
"eHeTnyeckas nHXeHepusa vesnoseka. F'eHHaa Tepanus
n ee MeguUMHCKOe npumeHeHve. [lepcnekTusebl
rEHETUYECKO UHXEHEPUN.

u/course/view.p
hp?id=9747

2. NMpakTuyeckue saHATUA
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2.2

OCHOBbI MUKPOBGHOIA
OroTexXHOM0rMn

OcCHoBHble cTaauu BNOTEXHONOMMYECKOro
npous3BoACTBaA. XapakTepucTuka npoAayLEeHTOB.
MeToabl oTéopa M NOArOTOBKM MNPOAYLEHTOB [A/1A
KyNnbTBUpoBaHuA. MyTareHe3 n MeTodbl BblAesieHus
MyTaHTOB. lNoncK NpoAyLeHTOoB LeneBoro npoaykra us
pasnnYHbIX TaKCOHOMUYECKMX rpynm. MNonck romosioros
Lenesoro 6enKka M UX NPOAYLEHTOB B 6a3e fJaHHbIX
NCBI. Perynsauumsa metabonmama B MUKPOBHOI KneTke.
KynbTuBMpoBaHme npoayueHToB. Knaccudmkaums,
NPUHLMMAbI AEACTBUA U KOHCTPYKUMM GUOpeakTopos.

nepVIO,CI,I/I‘-IeCKI/Ie n HenpepbiBHbIE
BMOTEXHOMOTNYECKME npoueccsl. OcobeHHOCTH
KyNbTUBUPOBaHUA MI/IKpO6HbIX, XNBOTHbIX n

pacTUTesbHbIX KNEeToK. MeToapbl BblAENEHNS, OUNCTKM
n MoamdpmKaumm LeneBoro npoaykra. Mpon3BoacTBo
GEenKoBbIX BeLWEecTB U OGMONOTMYECKM  aAKTUBHbIX
npenapaTos. TexHonorus npon3BoACcTBa
aMWHOKUCOT, BUTAMMHOB, aHTMONOTUKOB.
MeanuMHCKOe NPYMEHEHNE NEPBUYHBIX U BTOPUYHBIX
MeTaboNnToB.

2.3

BuounHaycTpusi hepMeHTOB

depmeHTbl, MX Knaccudmkaumsas ©  NPUMEHEHNE.
OCHOBblI ~ TEXHO/IOTMU  MOJSIYYEHUSI  (PEPMEHTHbIX
npenapaToB. ViIMmobunimsaumsa epmeHToB. Hocutenu
ons  yMMmobunmzaumn.  MeToabl  MMMOGMIM3aumK.
depMeHTHble peakTopbl. Katanutunyeckne u ¢In3nKo-
XVMUYECKME CBOWCTBa NMMOBUIN30BAHHbIX
depmeHToB.  CTabWibHOCTb  UMMOGWUIN30BAHHbIX
pepmMeHTOB.  cnonb3oBaHMe  MMMOOWUIN30BaHHbIX
bePMEHTOB B MeaAMLMHE.

2.4,

OCHOBbI KNETO4YHOMN
NHXeHepum

KneTouHas MHXeHepusa pacTeHuii. VicTopusi pasBuTtus
MeToda  Ky/bTypbl  KneTok. OCHOBHbleE  MeToAbl
noslyyeHns, Ky/ibTUBUPOBAHWA W UCNOJSIb30BaHue
Ky/nbTyp KNETOK, TKaHeli 1 npoTtonsiacTos. MonyyeHve
hapmaLeBTMYEeCKUX MpenapaTtoB C UCMOJb30BaHWEM
KNeTo4YHbIX KynbTyp. Comartuyeckasa rnépuamsaumsa u
€€ BO3MOXHOCTU. KreTouHas WHXEHepUa XMBOTHLIX,
ee  [OCTWKeHus, npobsemMbl W NepcrnekTuBbl.
MMbpuaombl. MeToapl MOYYEHUS U UCMOMb3OBaHME
MOHOK/TOH&U/TbHBIX aHTUTesN. KNoHMpOoBaHWE XUBOTHbIX.
TepanesTuyeckoe koHMpoBaHne. CTBOJIOBLIE KNETKA
N X MeVLMHCKOE NPYMEHEHNE.

2.5

OCHOBbI FEHETUYECKOIA
NHXeHepum

OCHOBHble  aTanbl  TEHHO-UHXEHEPHbIX MPOEKTOB.
depMeHThI, NnpUMeHsieMble B reHeTn4eckom
UHXeHepun. MeToabl nonyvyeHna reHoB. MeToapl
nosyyeHus PEKOMOUHAHTHbIX MOJIEKY/ OHK.
KoHCTpynpoBaHue BEKTOPHbIX Mosiekyn. BsepeHue
pekoMbuHaHTHbIX Monekyn AHK B KneTku peumnueHTa.

MaeHTndmnkaumsa KNeToK, cofepxaLimx
pekombuHaHTHble  Monekynbl  AHK.  Ontumusaums
Kcnpeccun reHos, KNOHNPOBaHHbIX B

npokapmoTMyeckux  cuctemax.  KoHCTpyunpoBaHue
LUTAMMOB-NPOAYLEHTOB MHCY/NMHA, COMAaTOTPONMHA,
MHTepdEepPOHOB. eHHO-MHXEHepHbIe MeTofbl
nony4eHus PeKOMBVHAHTHbIX LIMTOKVHOB,
MOHOK/IOHa/IbHbIX @HTWUTeN, BakuuH. [eHeTuuyeckas
NHXeHepus pacTeHuil. [eHeTMyeckas WHXeHepus
XUBOTHBbIX. [lonlyyeHne TpaHCreHHbIX OpraHn3moB.
Vcnonb3oBaHue [OCTUXKEHWNI reHeTnYecKo
WHXeHepun B MeauuuHe U dpapMaleBTMYecKoi
NpoMmbIlWIeHHOCTU.  [poTouHxeHepuss  (6eskoBas
nHxeHepus). FeHeTMUecKas WHXEHepus YesioBeka.
leHHaa Tepanus M ee MefUUMHCKOE MNpUMEHEHNe.
MepcneKkTUBbI TEHETUYECKOIN MHXEHEPUN.

3. laGopaTopHbI€e 3aHATUA




3.1

3.2

13.2. Tembl (pa3genbl) AMCLUIIMHBL ¥ BU/b] 3aHATHIA

Buapbl 3aHATUIA (KOIMYECTBO YacoB)
Ne HavmeHoBaHue TeMmbl CaMocTosTe/IbHas
n/n | (pasgena) gucumnivHel | Jlekuun MpakTnyeckme | JlabopaTopHble pa6ora Bcero
1 OCHOBHble HanpaseHus 2 ) 2 4
6UoTEXHONOMMM
5 OCHOBbI MUKPOGHOIA 4 6 10 20
61OTEXHONOMM
3 BuonHgyctpus 4 4 10 18
depmeHTOB
4 OCHOBbI K1ETOYHOW 6 6 10 22
UHXeHepun
5 OCHOBbI reHeTUYECKO 16 16 32 64
NHXeHepumn
Utoro: 32 32 64 128

14. MeToanuyecKkue ykasaHuUA AN 06y4daroLWUXCcA No 0CBOEHUIO ANCLUNJIUHDbI:

N3yueHne AMCUMNAMHBI MpegycMmaTtpvBaeT UYTeHWe fekuuid, MpoBeAeHUe MPaKTUYECKUX 3aHATUIA U
CaMOoCTOATE/IbHYI0 paboTy CTyAeHTOB. [MOAroToBKa K MNpakTUYeCcKMM 3aHATUAM W camocToaTeflbHas paboTta
OCYLLLECTBMAIOTCA C WCMONb30BAHMEM KOHCMEKTOB fekuuii 1 yyebHbix nocobuit: Xonsska M.I. MukpobHble
OGUOTEXHOMOTMN: TEOPETUYECKUA M MNpakTuyeckmin acnektbl / M.I. XonsBka, M.A. HakBacuHa, B.I'. ApTioxoB;
BopoHeXcKuii rocygapCTBEHHbIN yHNBEPCUTET. — BopoHex: M3gaTtensckuii gom Bry, 2017. — 236 c.; Xonsiska M.I.
MpakTMKym No 6UOTEXHOMNOMMN: MMMOOUIN30BaHHbIE BMOTEXHO/IOTMYECKME OOBLEKTbI B CUCTEME abopaTopHbIX
pa6ot / M.I'. XonsaBka, M.A. HakBacuHa, B.I'. ApTioxoB; BOpOHEXCKWIA rOCyfapCTBEHHbIA YHMBEPCUTET. —
BopoHex: M3gaTensckuii gom BIY, 2017. — 161 c.; dapmaueBTudeckass 6uotexHonorus / B.A. BbikoB 1 gp.; nog
obu,.pen. B.A. bbikoBa. — BopoHex: M3a-B0 BopoHex.roc. yH-ta, 2009. — 432 c.; EropoBa T.A. OCHOBbI
6uoTtexHonorun / T.A. Eroposa, C.M. KnyHoBa, E.A. XXuByxuHa. — M.: M3pat. LieHTp Akagemus, 2003. — 208 c.
CTyfeHTbl OTBeYalT Ha BOMNPOCHI, BbINOMHAKT TECTOBble 3afaHus, pellarT 3ajadn, BbINONHAKT 3a4aHus
TekyLlen atTecTaumm.

CTyLeHTbl 3HAKOMATCA C TeopeTUYECKMM MaTepuasioMm B rnpouecce NIEKUNOHHOTO Kypca, CaMOCTOATESTbHO
npopabaTbiBaloT M yCBauBalOT TeEOpPeTUYEeCKMe 3HaHWA C WCNOoJIb30BaHWEM peKoMeHAyeMol y4yeO6Hoi
nutepaTypbl, y4uebHO-MeToANYECKNX NOCOBUIA, COrnacHo ykasaHHOMY cnucky (n.14).

Tekywasa aTrectaumsa obecneumBaeT NPOBEPKY OCBOEHWS y4ebHOro mMaTepuana, npuobpeTeHus 3HaHWi,
YMEHUA M HaBblkOB B MpoLecce ayAuTOpHOM W CaMOCTOATEeNbHON paboTbl CTyAeHTOB, (QOpPMMPOBaHUS
komneTeHumin (OMNK-1, OMK-3).

Mpn noAaroToBKe K TeKyweihn arrectaumm CTyAEeHTbl M3y4yalT W KOHCMEKTMPYHT PEKOMEHAYEMYHO
npenogasatesieM Y4ebHyl nuTepatypy Mo TemMam JIEKUMOHHbIX W MPaKTUYECKUX 3aHATWI, CaMOCTOSTENbHO
0oCBaunBaoT MNOHATUIAHBIA annapart.

MnaHupoBaHve M opraHu3aums TekyLmux atTecTaumy 3HaHWii, YMEHWI M HaBbIKOB OCYLLECTBASETCA B
COOTBETCTBMM C cofepXaHvem pabodyeil nporpammbl M KasieHAapHO-TEMATUYECKUM M/1IaHOM C MPUMEHEHMEM
hoHAa OLEHOYHbIX CPEACTB.

Tekywasa atTectauus sBnsieTcs 06s3aTenibHON, ee pe3ysibTaTbl OLEHNBAOTCA B 6an/ibHON cucteme 1 no
peweHnto  kadpeapbl MOTyT ObiTb  Y4TEeHbl MNpPWM MPOMEXYTOUYHOM aTTecTauunm obydatowmxca. Popmoii
NPOMEXYTOYHOI aTTecTaumn 3HaHui, yMeHWii 1 HaBbIKOB 06YyYaloLLMXCS ABASETCA 3a4eT B 9 cemecTpe v 3K3ameH
B 10 cemecTpe.

OcCBOeHMEe cofepXaHus  OUCUMM/IMHBI  OCYLLECTBNSETCA C  WCMOMNb30BaHWEM  AMWCTAHLUMOHHbIX
obpasoBatesibHbiXx TexHonornii (OOT) — 3MeKTPOHHOro Yy4yebHOro kypca «MepuumHCKue O6MOTEXHOIOTNN,
pacnonoxeHHoro no apgpecy: https://edu.vsu.ru/course/view.php?id=9747 Ha nopTasie «3DNIEKTPOHHbIN
yHuBepcuTeT BI'Y». MNepen Havyaiom yueOHbIX 3aHATWI 00yYatoLWmMinca AOHKEH:

1. NpoBepuTb HanMune JocTtyna K Kypcy. B cnydae BbisiBNieHWs Npob6/ieM CBOEBPEMEHHO 06PaTUTLCS K
npenogasaTesio Uan B CNyX0y TEXHUYECKON NoSLEPKKN.

2. N3yuntb nHTEpENC Kypca, 3HaTb CNocoObl B3auMOAENCTBMS C npenogaBaTesieM B pamkax JYK:
coobLeHne Ha dhopyme, oTrpaBKa JIMYHOro COObLLEHNS, YaT.

3. O3HakOMUTLCS C Uenbl M 3ajadyamu AUCUMNAMHBI, NepevyHeM (OPMUPYEMbIX KOMMNETEHLUA U
pe3ynbTatoB 06y4YeHuMsl, NPorpamMmoii AUCLUMN/INHBI, KalleHAAPHbIM M1aHOM, TPAeKToprein 0CBOEHMS AUCLMNVHBI,
KOMM1IEKCOM BOMPOCOB M TpeboBaHUA A1 MPOMEXYTOUHOM aTTecTaumu.



4. O3HaKOMUTbLCS C MNEPEYHEM OCHOBHOW W [OMOMHWUTENBbHON NUTepaTypbl, a TakKkKe CMUCKOM
3/1EKTPOHHbIX 06pa3oBaTe/IbHbIX PECYPCOB, HEOOXOAUMbIX A1 OCBOEHWUS AUCLMNAWHBLI. [oayunTb JOCTYN K
3NEKTPOHHbIM BUBMOTEYHBIM CUCTEMAM, HA KOTOPble odhopmsieHa nognucka Pre0OY BO «BlY».

15. MMepeyeHb OCHOBHO W AOMNOJIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHET,
Heo6XoAUMbIX A1 OCBOEHUSI AUCLUMNIIVNHDI

a) OCHOBHasi nuTepatypa:

Ne n/n MCTOYHMK
Xonseka M.I". MUKpOGHbIE BUOTEXHONOMMN: TEOPETUYECKNIA N NpaKTUYecKnin acnekTbl / M.I. XonsiBka,
1 M.A. HakBacuHa, B.I'. ApTioX0B; BOpPOHEXCKWIi rocyAapCTBEHHbIN YHMBEPCUTET. — BOopoHex:

M3gatensckuii gom BIY, 2017. — 236 c.

HakBacuHa M.A. BUOVHXUHUPWHI: MONEKYNSAPHO-TEHETMYECKNE OCHOBbI, aHa/IUTUYECKNE 1

2 cuHTeTnYeckne metoapl / M.A. HakBacuHa, M.T. Xonsiska, B.I'. ApTioxoB; BopoHexckuii
rocygapcTBeHHbIN YHUBEPCUTET. — BopoHex: M3gaTtensckuii gom BIY, 2021. — 160 c.

Xonaska M.T. MpakTUKym no 6G1uoTexXHONOrMn: UMMOBUIM30BaHHbIE BUOTEXHOIOTMYECKNE OO BEKTDI B
3 cucTeme nabopatopHbix paboTt / M.I. Xonseka, M.A. HakBacuHa, B.I'. ApTioxoB; BopoHexXckuii
rocy1apCTBEHHbIV YHUBEpCUTET. — BopoHex: N3paaTtenbckuii gom Bry, 2017. — 161 c.

6) gononHuTebHasa nuTeparypa.

Ne n/n VICTOYHUK
PapmaueBTnyeckan buotexHonorusa / B.A. BeIkOB 1 ap.; nog o6uwl.pes. B.A. boikoBa. — BopoHex:
1
M30-80 BopoHex.roc. yH-1a, 2009. — 432 c.
vk B. MonekynsapHasa 6uotexHonorus. MpuHumnel U npuMmeHeHue / B. Fnuk, Ox. MactepHak. — M.:
2
Mwup, 2002. - 589 c.
3 LenkyHoB C.H. l'eHeTnyeckasn nixeHepus / C.H. LenkyHos. — HoBocubupck: Cub. yHMBepcuTer.
2004. — 496 c.

Eroposa T.A. OcHoBbl 6rotexHonorumn / T.A. EropoBsa, C.M. KnyHoBa, E.A. XXnByxuHa. — M.: N3par.

4 LeHTp Akagemus, 2006. — 208 c.

B) MH)OPMALMOHHBIE 3/IEKTPOHHO-06pa3oBaTe/IbHbIE peCYpPChl (0huLMasibHbIE PECYPCbl UHTEPHET)*:

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HB BlI'Y
2 Elibrary.ru — Hay4yHasi 3a71IeKmpoHHasi 6ubiuomeka

https://edu.vsu.ru/course/view.php?id=9747 — 3YK «MeduyuHckue 6uomexHo/102uu» Ha rniamagopme
«D/1IeEKMPOHHBIU yHUBEpcumem BIY»

BBefeHne B 6GOTEXHOIOINIO: YYEOHWK A/18 CTYLEHTOB BY30B [D1E€KTPOHHBIN pecypc] / .3.

4 HacTuHoBa .— 3nucTa : KaiMbILKWiA rocyaapCTBEHHbI YHMBepcuTeT, 2013 .— 123 ¢. : un. — Pexum
gocrtyna: https://rucont.ru/efd/503898

AnewwvHa E.C., KynbTnBMpoBaH/Me MUKPOOPraHn3MOB Kak OCHOBa GMOTEXHO/IOMMYECKOro npoLecca:
yuebHoe nocobue / AnewnHa E.C. - OpeHoypr: OI'Y, 2017. - 191 c. - ISBN 978-5-7410-1658-9 -

3

S TeKCT : 3NeKTPOHHbIN // IBC "KoHcynbTaHT cTygeHTa" : [caliT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785741016589.html
Wmng P., HarnagHaa 61uoTexHonorma n reHetmdeckas uixxenepus / P. LWmug ; nep. ¢ HeMm. - 2-e nsa.
6 (3n.). - M. : BMUHOM, 2015. - 327 c. - ISBN 978-5-9963-2407-1 - TeKcT : 3N1eKTpoHHbIli // IBC

"KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785996324071.html

Libim6aneHko H.B. BuotexHonorus. Yactb 1. TexHoormsa pekomounHaHTHol JHK [3neKTpoHHbIi
pecypc]: yuebHoe nocobue (ans CTy4eHTOB 61MOI0rMYEeCcKnX cneLmanbHOCTEN Negarornyeckmnx

7 yHuBepcuteToB)/ Libimb6aneHko H.B.— D1ekTpoH. TekcToBble gaHHble.— CaHkT-IeTepbypr:
Poccuiickunii rocygapCTBeHHbIN negarormyeckuin yHusepenuteT um. A.W. MlepueHa, 2011.— 128 c.—
Pexnm goctyna: http://www.iprbookshop.ru/20549.html.— 36C «IPRbooks»

16. NMepeuyeHb y4eGHO-METOAMUECKOro o6ecneyeHns A1 CaMOCTOATe/IbHOW paGoThl

Ne n/n MCTOYHMK
Xonsska M.I". MMKpO6HbIE BUOTEXHOMOTMN: TEOPETUIECKUIA U NpakTuyecknii acnekTol / M.T. Xonsieka,

1 M.A. HakBacuHa, B.I'. ApTioOXOB; BOpPOHEXCKWIi rocyapCTBEHHbIN YHUBEPCUTET. — BOopoHex:
V3gaTtensckuii gom By, 2017. — 236 c.

2 HaksacuHa M.A. BUOVHXUHUPWHI: MONEKYNAPHO-TEHETUYECKNE OCHOBLI, aHa/IUTUYeCcK/e 1
cuHTeTM4Yeckue metogpl / M.A. HakBacuHa, M.I. XonsiBka, B.I'. ApTioxoB; BopoHeXckuii



https://www.studentlibrary.ru/book/ISBN9785996324071.html
https://www.studentlibrary.ru/book/ISBN9785741016589.html
https://rucont.ru/efd/503898
http://www.lib.vsu.ru/

rocy1IapCTBEHHbIV YHMBEpCcUTET. — BopoHex: N3pnaTtenbckuii gom By, 2021. — 160 c.

Xonsaska M.T. MNpakTUKym nNo 6GuoTEXHONOMMN: MMMOBOW/IM30BaHHbLIE BUOTEXHOIOTMYECKUE 0OBHEKTHI B

3 cucteme nabopatopHbix paboT / M.I. Xonseka, M.A. HakBacuHa, B.I". ApTioxoB; BopoHexckuii

rocyiapCTBEHHbIV YHUBepcUTEeT. — BopoHex: N3aaTtenbckuii gom Bry, 2017. — 161 c.

17. OGpasoBaTesibHble TEXHO/O0ruu,
AVUCUMM/INHDI,

3NeKTpOHHOe 06yuyeHue (30), cmelwlaHHOEe 0GyUYeHuUe):

OcBOeHMEe cofepxaHusa AUCUUN/IUHBI OCYLLECTBISAETCA C WUCMOMb30BaHWEM [AUCTaHUMOHHbIX 06pa3oBaTesibHbIX
TexHonoruii (JOT) — 31eKTPOHHOro yyebHOro kypca «MeauUUHCKME OGUOTEXHOOTMM», PAaCMOMIOKEHHOIO MO

ucnonb3yemMble Npu peanusauumnm y4deGHoOI
BK/lOUasAs AUCTAHUUOHHble ob6pa3oBaTesibHble

TexXHosnormm

agpecy: https://edu.vsu.ru/course/view.php?id=9747 Ha noptasie «9NeKTPOHHbIN yHMBEpcuTeT BIY».

18. MaTepunasibHO-Te€XHuueckoe obecrieueHye UCHUMTAHBL

YuebHasn ayautopusi 4nsi NPOBEAEHUST 3aHATUIA
NEKUMOHHOTO Tuna

CreuuyannsmpoBaHHas mebenb, MpoekTop
EpsonEMP-X52, HoyT6yk SamsungNP-RV410 SO01R ¢
BO3MOXHOCTbIO MOAK/OHEHUSA K CETU «HTEPHET,
WinPro 8, OfficeSTD, Kaspersky Endpoint Security,
Google Chrome

r. BopoHex, nnowanb YHusepcuTeTckas, 4.1, nom. |, aya. 365

YuebHas ayautopus 415 NpoBeLeHUS 3aHATWI
CeMMHapPCKOro Tuna (nabopatopHble 3aHATUSA), AN
npoBeAeHUs rpynnoBbIX U MHAVBUAY&/IbHbIX
KOHCY/bTaLMiA, TEKYLLLETO KOHTPO/IA U NPOMEXYTOYHO
arrecrauuu

CneuvanusnposaHHaa Mebesb, nabopaTopHas
nocygza, pH-meTp noptaTtuHbIii HI83141,
MUKpockonbl Mukmes, CnektpodpotomeTp M3-54-00
Y®, nporpaMMHO-MeTOoANYECKNA KOMNAEKC
BuoxnmmnnoM.aHannsa, ueHtTpudyra Eppendorf,
Lwelikep-nHkyb6aTop ana nnaHweta Elmi SHAKER ST
3

r. BopoHex, YHuBepcutetckas nn., 4.1, nom. |, aya. 61

19. OueHouUHbIe cpeacTBa 415 NpoBeAeHUs TeKyLeil 1 NPOMEeXYTOUHOW aTTecTauui

MopsSiAOK OLEHKM OCBOEHUSI 06y4aloLMMUCS Y4yeBHOro MaTepuasnia onpeaensiercs

coflepXaHneM cneayrwmnx pasgaesioB AUCUUNNHGI

HanmeHoBaHue
WHavkaTop(bl)
Ne pasgena
KomneTeHuusi(n) OOCTUXEHNS OueHouHble cpeacTBa
n/n AVcunnanHbI
KOMneTeHuuun
(Moayns)
1. | OCHOBbI MUKPOGHOIA OlK-1: CnocobeH OrkK-1.2 Bonpocsbl k paszgeny «OCHOBbI
6uoTexHonornm 1Cnosb30BaTh U Wcnonbayet MUWKPOOGHOIA BUOTEXHOMOTN»
NPUMEHSTb OCHOBHbIe TecTbl
yHOaMeHTa/bHbIe ecTeCTBEHHO-
N NpuknagHole Hayu4Hble NOHATUA U
MeULMHCKMe, MeToAbl
€eCTeCTBEHHO- nccnefoBaHunii npu
HayyHble 3HaHWUs Ans peLueHun
NMOCTaHOBKN U NpogyeCCUOHATbHBI
peLueHus X 3ajau
CTaHAAaPTHbLIX U
WHHOBALMOHHbIX OrlK-3.1:
3ajad OkasbiBaeT
npodpeccuoHasbHoIA MeAMLMHCKYHO
AeaTenbHOCTU NnomMoLLpb €
Or1K-3: MCNoJIb30BaHNEM
CnocobeH crneumasiM3upoBaHH




HanmeHoBaHune

NupukaTop(bl)
No pasgena
KomneTteHuwns(n) LOCTVDKEHNS OueHOouYHbIE cpeacTBa
n/n ANCUNNNHBI
KOMMEeTEHL MM
(Moayns)
MCNosb30BaTh
cneunanm3npoBaHHoO
€ QuarHocTuyeckoe u
neyebHoe
oro
obopyaoBaHue,
OnarHocTnyeckoro
NPUMEHSATb
n neyebHOro
MeAVLUHCKME
obopynoBaHus,
nsgenwus,
MeONLMHCKNX
NIeKapCTBEHHbIE <
n3genui,
CpeAcTBa, npeaycMOTPEHHbIX
KNeTo4YHble peay nﬂp
NPOAYKTbI N TEHHO- A
MCMNO/Ib30BaHns B
WHXEHEepHble
npogreccroHasibHo
TEeXHo0rmu, <
i chepe
npeaycMOTpeHHbIE
nopsiakaMu okasaHus
MeANLNHCKO
NoMoLM
OrK-1: CnocobeH
MCMoNb30BaTh U
NPUMEHSATb
HOAMEHTa/IbHblEe
byna OrK-1.2
N NpUKnagHble
Vcnonb3yer
MeAULUMHCKMe,
OCHOBHbIE
€CTECTBEHHO-
€CTeCTBEHHO-
Hay4Hble 3HaHus ans
Hay4Hble NMOHATUSA 1
NOCTaHOBKN U
MeToabl
peLleHus o
nccnegoBaHuii npu
CTaHAAPTHbIX W
peLleHnm
WHHOBALMOHHbIX
npodgyeccuoHasibHbI
3aja4
o X 3a4ad
npocgeccnoHasbHoM
[esATeNnbHOCTH OMK-3.1-
OTK-3: OkasbiBaet
Cnoco6eH
BruonHpycTpus MeANLUHCKYIO Bonpocbl k pasgeny
2. ncnosb30BaTh
depmeHTOB nomMoLpb C «BbunonHaycTpusa hepmMeHToOB»
cneunanm3npoBaHHO
MCMNosib30BaHNEM
€ QuarHocTuyeckoe u
cneunanm3npoBaHH
nevyebHoe
oro
obopyaoBaHue,
OMarHocTnyeckoro
NPUMEHSTb
n neyebHOro
MeANLUHCKMe
o6opyaoBaHus,
nsgenwus,
MeANLMHCKUX
neKapcTBeHHble <
n3genui,
cheAacTsa, npeaycMoTpPEeHHbIX
KJ1eTOYHblE peay nﬂp
NPOAYKTbI N TEHHO- A
MCMNoNb30BaHMsA B
VNHXEHEPHbIEe
npodeccnoHanbHO
TexHonormu, o
n cpepe
npeaycMOTpPEHHbIE
nopsigkaMmu okasaHus
MeANLIMHCKOIA
NnomMoLn
3. | OcHOBbI KNETOYHOIA OlK-1: CnocobeH OrkK-1.2 Bonpocsbl k paszgeny «OCHOBbI
NHXeHepum MCMoNb30BaTh U Wcnonbsyet KNETOYHOWN NHXEHEPUUN»
NPUMEHSATb OCHOBHblE
pyHOAAMEHTasIbHblE €eCTeCTBEHHO-
N NpUKnagHble Hay4Hble NMOHATUS 1
MeAULMHCKMe, MeToabl
€CTECTBEHHO- nccrefoBaHunii npu




HanmeHoBaHune

NupukaTop(bl)
No pasgena
KomneTteHuwns(n) LOCTVDKEHNS OueHOouYHbIE cpeacTBa
n/n ANCUNNNHBI
KOMMEeTEHL MM
(Moayns)
Hay4Hble 3HaHus ans
NOCTaHOBKN U
peLleHus
CTaHAAPTHbIX W
peLueHnm
WHHOBALMOHHbIX
npogyeccuoHasIbHbI
3aja4
o X 3aja4
npocgeccnoHasibHoM
AeaTenbHOCTU OMK-3.1:
OTK-3: OkasbiBaet
Cnoco6eH MEINLIAHCKYIO
NCNO/Ib30BaTh At y
nomMoLpb C
cneumnanm3npoBaHHO
MCMNosib30BaHNEM
€ QuarHocTuyeckoe u
cneunanm3npoBaHH
nevyebHoe
oro
obopyaoBaHue,
OMarHocTnyeckoro
NPUMEHSATb
n neyebHOro
MeANLUHCKMe
o6opyaoBaHus,
nsgenus,
MeONLMHCKNX
NleKapCTBeHHble <
n3penvn,
cheAacTsa, npenycMoTpPEeHHbIX
KJ1eTOYHblE peay nﬂp
NPOAYKTbI N TEHHO- A
MCMNosib30BaHnA B
WNHXEHEPHbIEe
npodeccroHanbHo
TexHonormu, o
n cpepe
npeayCMOTPEHHbIE
nopsigkaMmu okasaHus
MeANLIMHCKOIA
NnoMoLn
4. | OcHoBbI OlK-1: CnocobeH OrkK-1.2 Bonpocsbl k paszgeny «OCHOBbI
reHeTU4ecKoi 1Cnosb30BaTh U Wcnonbayet reHeTUYeCKol UHXEHEPUN»
NHXEeHepum NPUMEHSATb OCHOBHblE
pyHOAMEHTasbHblE ecTeCTBEHHO-
N NpUKnagHble Hay4Hble NMOHATUS 1
MeAULMHCKMe, MeToabl
€CTECTBEHHO- nccnefoBaHunii npu
Hay4Hble 3HaHus ans peLueHnm
MOCTaHOBKN U NpogyeCCUOHATbHBI
peLueHns X 3aja4
CTaHA4apTHbIX 1
WHHOBAaLMOHHbIX OrlK-3.1:
3ajad OkasbiBaeT
npodpeccuoHasbHoIA MeAMLMHCKYHO
AeaTenbHOCTU NnomMoLLpb ¢
Orl1K-3: MCNoJIb30BaHNEM
CnocobeH cneunaiM3npoBaHH
NCMNO/Ib30BaTh oro
cneunasM3npoBaHHO | AMarHOCTUYECKOro
€ QUarHoCcTU4eckoe u 1 neyebHOro
neyebHoe obopyaoBaHus,
obopyaoBaHue, MeOULMHCKNX
NPUMEHSITb nsgenuin,
MeUUNHCKMe npeaycMOTPEHHbIX
nsgenus, ans
NekapCcTBeHHble MCMNo/sb30BaHns B
cpeacTsa, npodpeccnoHanbHo
KNeToYHble i cchepe

NPOAYKTbl U FeHHO-
VHXEHEpPHble
TEXHOJI0TNN,

npeyCMOTPEHHbIE




HanmeHoBaHune

NupukaTop(bl)
No pasgena
KomneTteHuwns(n) LOCTVDKEHNS OueHOouYHbIE cpeacTBa
n/n ANCUNNANHBI
KOMMEeTEHL MM
(Moayns)
nopsigkaMmu okasaHus
MeANLIMHCKOIA
NOMOLLN

MepeyeHb BOMPOCOB K 3a4emy,

MpoMexyTouHast aTTecTauus
nepeyeHs BOMPOCOB K IK3aMeHy

thopma KoHTpos — 3a4eT B 9 cemMecTpe, 3k3ameH B 10 cemecTtpe

20. TunoBble OLIEHOYHbIE CpeAcTBa U MeTOAUYECKME MaTepuasibl, onpegensioume
npoueaypbl OLeHMBaHUSA

20.1. TeKywmii KOHTPO/Ib yCNeBaemMocTu

KOHTponb ycneBaemMocTu Mo AUCUMM/IMHE OCYLLECTBNASETCA C MOMOLLBH CrieAyoLmnX OLEeHOUYHbIX

cpeacTs:

Bonpochbl pasgena «OCHOBbl MUKPOGHOW GMOTEXHOIOTUU»

Kakne npogyueHTbl UCNO/b3yT B 6roTexHonorumn? Kakne TpeboBaHmsa NpegbaBasioT K HUM?

Kakne meToabl NCnonb3yoT A/18 NOArOTOBKM M nogbopa npoayueHToB?

OnuwnTE OCHOBHbIE CTAAUN BUOTEXHOIOTNYECKOrO NPOM3BOACTBA.

UT0 HasblBalOT «OMopeakTopoM»? Kakne cuctemMbl BKIOHAET bropeakTop?

Kakne npoayKTbl OTHOCAT K MEPBUYHBLIM M BTOPMYHLIM MeTabonmtam? Kak nx nonydyaroT?

Uem HenpepbIBHOE Ky/IbTUBMPOBAHME OT/IMYAETCA OT NepPUOANYECKOro?

C Kakoi uenbio B 6BUOTEXHOMOMMM UCNOSb3YIOT MyTareHes?

Kakne MyTaHTbl Ha3bIBalOT PEryNATOPHbIMU U ayKCOTPOPHLIMN?

Kakoii 06paboTke nofBepraloT KNETOYHYIO CYCMEH3MI0 NO 3aBepLUeHuy npouecca cepmeHTaummn?
KakoBbl OCHOBHbIE MYTW YBENNYEHNS BbIXOAa LIe/IEBOr0 MeTabo/imTa B MUKPOGHO GMOTEXHOTOTNN?
UT0 noOHMMALOT Nog, TEPMUHOM «MacLlTabrpoBaHue NpomM3BoacTBa»?

KakoBbl 0COGEHHOCTU KYNbTUBUPOBAHUSA PaCTUTESIbHbIX, XXUBOTHbIX U MUKPOOHBIX KI1ETOK?

B uem 3ako4aeTcs CyTb OCHOBHbLIX MEXaHU3MOB PErysuun 3KCNpPeccMmn reHoB B MUKPOBHOI KneTke?
KakoBbl cnocobbl MPOMbILLIEHHOTO MOTyYEHNS aMUHOKMUCIOT?

KakoBO MeAnUUHCKOE NpuMeHeHne aMUHOKUCOT?

OnunwnTe Knaccumkaumo n npuMeHeHne aHTUOGNOTUKOB.

Kak nony4yaroT aHTUOGNOTUKN?

Kakme BuTamMuHbI NOSTyHatoT GBUOTEXHOMOTMYECKAMU METOAAMU U NOYEMY?

KakoBo MeauLMHCKOE NpUMEHeHWe BUTaAMUHOB?

OxapakTepuayiiTe TEXHOMOTMO NOyYEHUS] BUTAMUHOB.

OxapakTepuayiiTe aTanbl MNOy4YeHUss (TEXHOMOTMK MOJIyYEHUS) MNEPBUYHOrO MeTabosmTa € MNOMOLLbIO
MUKpPOOpraHM3ma-npoayLeHTa.

Oxapaktepu3yiiTe 3aTanbl MNOAy4YeHUs (TEXHOOTMIO MOJSIyYEHUsT) BTOPMYHOTO MeTabonmuta C MOMOLbH
MUKpPOOpraHM3ma-npoayLeHra.

Bonpocbl pasgena «<BUonHAycTpusa hepMeHTOB»

Oxapaktepusyiite TEXHOIOTMI0 NONyYeHUss DEPMEHTHbLIX NPenaparoB C MNOMOLLbI0 GMOTEXHOIOrMYECKNX
MEeTOL0B.

KakoBbl Hanpas/ieHns UCnosib30BaHNsa PepMeHTOB B MeAunuuHe? MpueeanTte npumepsl.

Kakune pmanko-xummyeckne MeToapbl UCNOMb3YOT 4718 UCCeA0BaHNsA akTUBHOIO LieHTpa hepmeHTa?

UTto npeactasnseT coboii nmmobunmnzaums epmMeHToB?

OnvwnTe MeToabl MMMOGWIM3aL N (DEPMEHTOB.

UeM meToApbl hr3NYecKo MMMOBUIn3aumum oTIM4aTcs OT METOA0B XUMMUYECKO uMMobunnsaumnm?
Kakune chakTopbl BAMAT Ha azcopbumio hepMeHTOB Ha HepacTBOPMMOM HocuTene? Kakue cBoicTBa
(PEPMEHTOB U3MEHSAKTCH B pe3dy/ibTare nx nMmobuamsaumnm?

Kak 3aWwmTnTb aKTUBHbI LEHTP hepMeHTa npyu MMMoGunnsaymmn?

Heobxogumo npoBecT MmmobunmMsaumio (bepmeHTa Ha MNoJIaHMOHHOM HocuTene. Kakue chakTtopbl v
YCNOBUSA HYXXHO YYecTb?

Kak ocylecTBns0T nog6éop HocuTens ans umMmoomnmsaumm doepmeHTa?

C KakvuMy MpuYmMHamy MOXeT ObiTb CBSA3aHO pe3Koe CHUKEHWE YPOBHS akTUBHOCTM MMMOOGMW/IM30BaHHOIO
hepMeHTa Mo cpaBHEHUIO C TaKOBbIM /191 CBOGOAHOrO 6enka? Kak aTo MOXHO YCTpaHUTL?



[aliTe cpaBHUTENbHYIO XapaKkTePUCTKY METOLOB NMMOGUAM3aLnM (PEPMEHTOB.

OxapakTepusyinTe aTanbl npoBeAeHMs U3NYECKO MMMOGUIM3aUuun depMeHTa K MOoJlyvYeHnst ero
NPOMbILLNEHHOTO Npenapara.

Oxapaktepusyinte aTanbl MNPOBEAEHUS XUMWYECKON MMMObUNM3auum depmMeHTa M MNonyyeHuss ero
NPOMbILLSIEHHOTO Npenapara.

B yem cocToMT TeopeTnyeckoe 3HavYeHve nccnefoBaHnii IMMOGUIN30BaHHbIX (DEPMEHTOB?

Uto npeactaBnsAlT co6oil 6uoceHcopbl? KakoBbl MPUHLUMMBLI UX AeACTBUSS? KakoBO nNpakTuyeckoe
nprvMeHeHne BMoCceHCcopPoB?

Kakne nmmobunimsoBaHHble (epMEHTbI MPUMEHSIIOT B 3H3UMOAMArHOCTHKE N SH3MMOTepanumu?

Bonpochbl pasgena «OCHOBbI K/IETOUHOW MHXEeHepumn»

Kaknm 06pa3om nonyyatoT Ky/ibTypy KIeTOK pacTeHuid? Kakue ycnoBumst He06xo4uMbl 4151 3TOro?

KakoBbl MexaHu3Mbl AeandydpepeHUMPOBKU KIIETOK U KaulslycoreHesa?

KakoBbl OCHOBHbIE OT/INUYNSA KaU1/TYCHbIX KNETOK OT HOPM&aJTbHbIX?

Kak MOXHO MCnonb30BaTh Ky/IbTYPY KNETOUHbLIX CYCNEeH3nA?

Kakve npofykTbl MeAWLMHCKOro Ha3HauyeHUs MnosyvyarT C UCMOoJIb30BaHUEM Ky/1bTypbl U30/IMPOBAHHbIX
KNeTOK pacTeHunin?

Kak nonyyatot oTAenbHble KNeTKU pacTeHnii 1 NnpoToniacTbl?

UT0 Takoe «comaTuyeckas rmopunamnsaums»? Kak nosyyaroT comaTmyeckmne rmépuabi?

KakoBbl nepcnekTnBbl COMaTnyeCcKol rnépunansaunun?

OnuwwinTe nocnenoBaTesibHOCTb 3TanoB NoJyYeHUs Kakoro-iMbo NekapcTBEHHOIO BeLLecTBa € NoMOLLbHO
METOA0B K1E€TOUYHOIN NHXEHEPUUN.

UT0 Takoe «rmbpnaombl»? Kak ux nonyyatoT U UCNOb3YOT?

KakoBbl fOCTMXEHUSA N OCHOBHbIE NMPO6/1eMbl KNIETOYHON NHXEHEPUMN XUBOTHBLIX?

UTto npeactasnatoT coboii CTBOMOBbIE KNETKN? Kak NX noayyaT 1 UCNoMb3YHT?

OnvwnTe MegULMHCKOe NPUMEHEHMNE KNIETOUHbIX TEXHOIOTUIA.

Bonpocbl pasgena «OCHOBbI FeHeTUUECKOW MHXEeHepumn»

OxapakTepu3yiiTe OCHOBHbIE 3Tarbl FEHHO-NHXEHEPHbIX MPOEKTOB.

Kakne thbepMeHTbI NCMOMb3YIOT B FEHHO-NHXEHEPHbIX MpoeKTax?

OxapakTepusyinte cnocobbl NOSTYHEHNS FEHOB.

KakoBbl 0CO6EHHOCTU MONyYEHUS FTEHOB 3YKapuoTUYECKNX OPraHn3MoB?

UTo Takoe aHOOoHYKIeasbl pecTpuKumum Tuna Il n noyemy OHWM BaXKHbI 419 TEXHONOTUM PEKOMOUHAHTHBLIX AHK?
UT0 Ha3blBaOT reHeTUYECKMM BEKTOPOM? Kakue TpeboBaHUsA NPesbaB/IAaT K BEKTopam?

Kak co3fatoT reHeTuyeckme BeKTopbl?

Kakne Tvnbl BEKTOPOB BaM U3BECTHbI? UeM OHUW OT/IMyaloTca apyr ot gpyra?

UTo NOHMMAIOT Nog, TEPMUHAMU KOTXKUM N «[IUTUPOBAHUE»?

KakoBbl cnocobbl co3gaHns peKoMOUHaHTHbIX Monekyn OHK?

OnuwunTe cnocobbl BBEAEHNS TEHOB B YY)XXEPOLHbIE KIETKU

OxapakTtepuayiite cnocobbl BBegeHuss pekombrHaHTHon AHK B kneTkm E. coli.

UT0O Has3blBaOT reHOMHON 6UGIMOTEKOI? KakoBbl 3Tanbl CO34aHNs FeHOMHON 6UGIMOTEKN?

3auem pecTpuumpoBaHHyto nnasmngHyto JHK nepea nurnposaHnem obpabaTtbiBatoT WenoyHol docdaTasoin?
Moyemy nnasMmMOHbIA BEKTOP C MakCUMa/lbHO CW/IbHbIM NPOMOTOPOM He BCerga SABASAETCA Hausyuyllum
3KCNpeccupyoLL MM BEKTOPOM?

B uem npeumyLlecTBO JlokanMsaLun UyepoAHbIX OenkoB Ha NOBEPXHOCTW KNeTok? Kak cpenatb
peKOMOUHaHTHble 6efKN cekpeTpyeMbiMun?

Kak BCTpOMTb B N1a3muay HeCKONbKO Konuii reHa?

Kak ngaeHTMmumnpyoT KNeTkn-MmnweHn, NoAyUNBLLNE HYXHBIA reH?

Kaknmun cnoco6amu MOXHO BNNATL HA 3KCMPECCUIO TEHOB, K/TOHNPOBAaHHbIX B MPOKapUOTUYECKMX OpraHn3max?
Mpepnoxnte cnocobbl CHMKEHNST METaboIMYeCKon neperpyskn knetok E. coli , cnHTesnpyowmx B 60/1bLOM
KO/INYECTBE PEKOMOUHAHTHbIN BGEsIO0K.

MHorga cTpaterust cuHTesa 6enka-mMyeHV BK/IHOYAET MNojlydeHne 3T0oro 6Gesika B COCTaBe XMMEPHOro
npoaykTa. B uem npenmyLLecTBO Takoro noaxoga? Kak co3galT XMMeEpPHbIi 6eok?

Kakne npenmyLlecTsa U HegoCTaTkn MMEEeT UHTerpaums nnasmuaHoro Bektopa B xo3sickyro JHK?

OnuwnTe cnocobbl NOAYYEHNS TEHHO-UHXEHEPHOr0 UHCYNHA.

OnuwnTe cnocobbl NOYYEHNS TEHHO-UHXEHEPHOTO COMaTOTPONMHA.

OnuwnTe cnocobbl NOYYEHNS TEHHO-UHXEHEPHOIr0 HTEPdEpPOHa.

Moyemy AN1A NOMYYEHUSS MHOMMX PEKOMOWHAHTHBLIX OesfiKoB Jydylle MNPUMEHSATb 3JyKapuoTUyeckne, a He
npoKapuoTuyeckme CUCTEMbI?



Mouemy Ti-nna3amuga u3 Agrobacterium tumefaciens noaxoouT 419 CO34aHMA BEKTOpa-nepeHocyuka
Yy)KEPOAHOr0 reHa B XpomocoMHyto AHK pacteHunii?

Kak co3gatoT reHeTudyeckn MogupmumpoBaHHble pacTeHns? KakoBbl BO3MOXHbIE PUCKM UCMONb30BaHUSA FeHHO-
MOANMIULMPOBAHHbIX PacTEHUNIA?

Kakne pekoMOGUHaHTHble 6enky, WCMosb3ylwmnecs B MeduuuHe, [MoJlydyeHbl C  MOMOLLbI0  MeToOoB
rEHeTUYECKON NHXeHepun?

C NOMOLLbI KaKMX MEeTOAOB FeHeTUYECKO WHXEHEePUM BO3MOXHO M3MEHEHME (IN3UKO-XMMUYECKMX CBOWCTB
thepmeHTOB? Kakve cBoiicTBa (hepPMEHTOB MOXHO U3MEHATL?

KakoBbl OCHOBHble NPO6/EMbI FEHETUYECKON MHXEHEPUN KNBOTHBIX?

UTOo NnoHMMAlOT Noj, TEPMUHOM «FeHHasa Tepanunsa»?

[ns neyeHus kakmx 3aboieBaHWin YesloBeKa NCMOMb3YHT FEHHYH0 Tepanuio?

OxapakTepuayiiTe cTpaTern reHHoin Tepanmm 1 ycnoBms ee UCNosib30BaHNs B KITMHUYECKON NMpakTuKe.

KakoBbl OTIMUNS TEHHOW Tepanum ex Vivo 1 in vivo?

Kakne cuctembl MOryT 6bITb MCNOJIb30BaHbI A/19 4OCTaBKM FEHOB B K/1IETKM YesioBeka?

OxapakTepuayiiTe BUPYCHbIE BEKTOPbI, NpeAHa3HaueHHble A5 4OCTaBKy Lies1eBbIX TeHOB B KNETKN YenoBeka.
KakoBbl NpenmyLlecTBa 1 HeOoCTaTKN BUPYCHbIX BEKTOPOB NpW UCNOJ1b30BaHNM B FreHHO Tepanun?

Kakne HeBMpYCHble CUCTEMbI MOTYT 6bITb MCNOJIb30BaHbI /19 JOCTaBKN FEHOB B KNETKU YesloBeKa Mpu reHHo
Tepanun? KakoBbl UX MpenmyLLLecTBa U HeJOCTaTKM N0 CPaBHEHUIO C BUPYCHbIMWU cUCTEMaMmn?

KakoB npuHUMN [eCTBMA NEKapCTBEHHbLIX CPEACTB Ha OCHOBE OJIMTOHYKI1e0TMAO0B? [N fleUYeHns Kakux
3a6051eBaHWin YenioBeKa OHY UCMOMNb3YHTCA?

OxapakTepu3yiTe COBpeMeHHOe COCTOsIHME UccnefoBaHnii B 061acTu reHHON Tepanuu.

KakoBbl OCHOBHble NPO6/ieMbI, «CAepXMBaKOLLMe» nporpecc B 06/1acTu reHHol Tepanun? Kak ux nbitatoTcs
pewarts?

TecToBble 3a4aHUSA:
3agaHue 1. BbiGpaTh NpaBusibHbI OTBET UM OTBETHI.

1. CyuwHocTb N060ro 6MOTEXHOOMMYECKOrO NnpoLecca onpeensercs: a) cneummnkon KNeTkn-npoayLeHTa;
6) cneuncukoil nuTaTenbHOW cpefbl A8  KNeTKA-MPOoAyLeHTa;, B) OCOBGEHHOCTSIMU  KOHCTPYKLUK
6uopeakTopa; r) 0CO6EHHOCTAMU BbIAENEHNSA Y OUYUCTKN LIESIEBOTO NPOAYKTA.

2. ButamuH B, cMHTE3MpyeTCA ApoXokaMmu B: @) NaTeHTHylo a3y pocTa; 6) npodasy; B) 3KCMOHEHLMANBHYIO
(hasy pocTa,; r) ctaumMoHapHyto gpasy pocTa.

3. Mo pa3mepy W LUeNeBOMY Ha3HayeHWlo O6uopeakTopbl MOryT ObITb: @) AN  MNOBEPXHOCTHOrO
KyNbTUBMPOBaHUS; 6) ANs aHaspOOHbIX MPOLLECCOB; B) A1 Me30(hW/IbHbIX OPraHn3MOoB; T) OMbITHO-
MPOMbILLNIEHHBbIMU; ) A8 TBEpA0dIa3HbIX NPOLECCOB.

4. MeTog nONyyYeHUs MYTaHTOB, YCTOMYMBBLIX K aHasioram LesieBblX MeTabonntoB, WUCMNOb3yeTcs [Ans
noslyyeHns: a) aMMHOKUCAOT; 6) 6enkoB; B) BUTAMWHOB; ) aHTUOMOTMKOB; A) WUMMOOGWIN30BAHHbLIX
hepMeHTOB.

5. K mukpoopraHuaMam-npogyLeHTaM npegbsaBisioT OCHOBHblE TEXHO/OrMYeckne TpeboBaHus: a) BbICOKas
CKOpOCTb pocTa; 6) cnocoBHOCTb K (POTOCUHTE3Y W XEMOCMHTE3Yy; B) YCTOMUMBOCTb K 3apaXeHuro
MOCTOPOHHEW MUKPOMH/I0POIA; ) CMOCOBHOCTb CUHTE3MPOBaTb LIE/IEBON MPOAYKT; A4) MCNO/b30BaHue
JeleBbIX HeMnuLLEeBbIX Cy6CTPaTOB; €) A/IMTE bHbIN XXU3HEHHbIA LK.

6. AHTMOMOTMKN CUHTE3NPYIOTCA BO BPEMS: @) NaTeHTHON dhasdbl pocTa; 6) aKCNoHeHUManbHON d)asbl pocTa; )
CTaunoHapHoit hasbl pocTa; 4) hasbl OTMUPaHUS.

7. K dhaktopam, BAMAKLWMM Ha 6MoCnHTE3 (PEepPMEHTOB, OTHOCATCS: @) reHeTuyeckas npuMpoga npoayueHTa;
6) HasIMuMe B cpefe MHAYKTOpa; B) UCMO/Ib30BaHne G/I0KMPOBaHHbLIX MyTaHTOB; I) HAU/TMYME B MUTATE/IbHOM
cpefe KoHguumMoHmpyoLwero doaktopa.

8. K dwmsnyeckum metogam MMMOOWIM3aUMM OTHOCAT: a) ryTapasbAerngHolii Metog; 6) BK/I4YEHuE B
MUKpOKaNcy/ibl; B) METOZ, 3/1EKTPOOCAXKAEHWS; T) BKIIOYEHNE B BOMIOKHA.

3agaHue 2. OueHnTe, BEPHO /I cyxaeHue. MicnpaBbTe OWnBKN B HEBEPHBIX CYXAEHUAX:
1. OCHOBHbIM KpuTepuem Ansi nogdopa 6MONOTMYECKOro 06bekTa B MUKPOOHOW GUOTEXHOOMMK ABNSAETCH
CNOCOBHOCTb CMHTE3NPOBATH LIe/IEBOI NPOAYKT.
2. ComaTnueckas rmbpugmsaums — oavH 13 LEHTPasIbHbIX METOLOB rEHETUUECKO UHXEHEPUN.
3. JlakTo3HbIli ONepoH — Npumep penpeccrbensHOro onepoxa.
4. HyXHbIn reH B reHeTUYECKOW WHXEHepuu Npy BOCCO34aHWM ero Ha OCHOBE W30/MPOBAHHOW MaTpUYHOI
PHK nonyuatot npu nomowyun hepmenta HK-3aBucumolii IHK-nonnmepassi.
5. Mo pasmMepy u LefeBOMY Ha3Ha4YeHU0 OMopeakTopbl NOApPa3fesiAloT Ha /1abopaTopHbIe, NMUIOTHbIE W
MPOMBbILL/IEHHbIE.
[ns npon3BoACTBa aMVHOKMC/IOT UCMO/b3YIOT ayKCOTPOOHbIE MYTaHTBI.
B pesynbTate myTauum B reHe-perynsatope nHayumbensHole dhepMeHTbl MOryT CTaTb KOHCTUTYTUBHBIMM.
Pab6oTbl B 06/1aCTV KNETOUYHOM NHXEHEpPUX nogpasyMeBatoT co3fgaHne 1 UCNOoNb30BaHNE PEKOMOUHAHTHbIX
OHK.
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9. Cuctema KOHTPONS W PEryMpoBKM GUOTEXHOOMMYECKOro npouecca Mo3BONSET BHEAPUTb MNPUHLMN
andhchepeHUMpoBaHHbIX PEXNUMOB B NPON3BOACTBO.
10. Hanbonee nepcnekTUBHLIMU ABASIOTCA NEPUOSNYECKUe BUOTEXHOTOTMYECKE NPOLLECCHI.

OugeHKa 3HaHWI, YMEHWUI N HaBbIKOB, XapakTepusyowmux atansl GopMnMpoBaHnsa KOMMNETEHLMIA B paMKax
N3yYeHNs ONCUMNINHBI, OCYLLLECTBASETCS B XO4€ TEKYLLEN N MPOMEXYTOUYHON aTTecTaumm.

Tekywan arrectayms NpoBOAUTCA B COOTBETCTBUM C [MOMIOXKEHMEM O TeKyllel atTectauun
obydyalolmxca MO nporpammam  BbiCllero obpa3oBaHuMs  BOPOHEXCKOro  rocyapCTBEHHOro
yHuBepcuTeTa. Tekylan atTectaums npoBoanTca B (hopmax: yCTHOro onpoca (MHAUBMAYasbHbIA Onpoc,
hpoHTanbHasa 6ecefa, Aoknagpl); MMCbMEHHbIX paboT (KOHTPOMbHbIE PaboThl, TECTUPOBAHMS).

20.2. NpomexyToyHaa aTTectayus

MpomexyToyHada aTrectauua no AUCUMIMJIMHE OCYLLECTB/ISETCA C MOMOLWbLI0 Creaylownx

OLIleHOYHbIX CPeaCTB:
MNMepeyeHb BONPOCOB K 3a4eTy:

Ne n/n MepeyeHb BOnNpocos
BroTexHonorus kak Hayka, ee 3agaun. Mictopua 6notexHonornv. Cesisb GUOTEXHOMNOMMU C
APYTUMY HayKamu.
XapakTepncTuka OCHOBHbIX HanpaB/eHnii 6UOTEXHOMNOMMU.
O6uWas xapakTepucTika NPOAYLEHTOB, UCMOJb3yeMbIX B 6GuoTexHosormn. TpeboBaHus,
npeabsiBasieMble K NpoAyLeHTam.
Oco6eHHOCTY perynsumm MetabosimaMa B MUKPOOHOI KNeTKe.
MyTun NoBbIWEHNs BbIXOAa LesieBoro Metabonnrta npogyLeHTa.
MeToabl nogbopa NpoayLEeHToB A4/ Ky/IbTUBMPOBaHUS. Vcnosb3oBaHne NHAYLMPOBAaHHOIO
6. MyTareHesa, MeETO0B CefleKLNMN, FeHETUYECKON U KNETOUYHON NHXEeHepun A5 NOLTOTOBKY
610I0TMYECKNX 06 BEKTOB-MPOAYLIEHTOB [/1A KY/IbTUBUPOBAHUS.
OCHOBHblE CTaauMn OMOTEXHOSIOTMYECKOTO MPOM3BOACTBA, MX XapakTepucTuka. Cbipbe K
nuTaresibHble cpefbl A5 KyNbTUBUPOBaHNSA NMPOAYLIEHTOB.
8. MpUHUMMBI OeNCTBUS U KOHCTPYKLMM 6uopeakTopoB. Knaccudmkaums 6uopeakTopos.
Xapaktepuctuka CUCTEM MepeMelunBaHnsa, aspauun, TensoobmeHa, neHoralleHus,
CTepuAn3aummn, KOHTPO/IS N PEryIMPOBKM BUOTEXHOI0IMYECKOro NpoLecca.
MacLTabupoBaHue 6MOTEXHOIOMMYECKOTo NPOU3BOACTBA.
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10.

BuoTexHonornyeckne npouecchl W annapatbl  NEPUOAVNYECKOTO  Ky/IbTUBMPOBAHUS.
11. Moaudmkaumm nepuoAVYECKOTO  Ky/IbTUBMPOBAHUS.  KWHETMYeckne MOAENN pocTa
npoAyueHTa B peaktope. dasbl pa3BuTUs NpoAyLeHTA.

BuoTexHoMornyeckne Mpoueccbl M annapaTtbl  HEMPEPbLIBHOMO  Ky/IbTUBMPOBAHUS.

12 XeMOoCTaTHbIN 1 TypObuaoCTaTHbIN PEXMMbI HENPEPBLIBHOIO Ky/IbTUBUPOBAaHMS.
13. OC06EHHOCTM KYNIbTUBMPOBAHNST MUKPOGHLIX, PACTUTE/TbHBIX U XXMBOTHbIX KIETOK.
14. MeToap! BblAEIEHUS, OYMCTKM U MoAaMdhrKaumm LeneBoro npoaykra.
15, OCHOBbI TEXHO/1I0TUI MPON3BOACTBA MEPBMYHBLIX META60/IMTOB HA NPUMEPE aMWUHOKUCIIOT.
MeAamMuMHcKoe NpYMeHeHne aMUHOKMCIIOT.
16. OCHOBbI TeXHO/IOTNKM NPOMN3BOACTBA NepBUYHbIX MeTabo/IMTOB Ha NpUMepe BUTaMMWHOB.
MpUMeEHEHME BUTAMWHOB B MEAMLIMHCKOM NpakTuKe.
TexHonormsi NpoM3BOACTBA BTOPUYUHBLIX META00/IMTOB Ha MpUMepe aHTUOMOTMKOB.
17. Knaccngmkaums nM MexaHusMbl [OeACTBUSI aHTMOMOTWMKOB. MeauuMHCKOe NpUMEHeHue
aHTMOMOTHKOB.
18. VICTOYHVKM DEPMEHTOB 1 X BblAEIEHNE.
19. OCHOBbI TEXHO10TUM NOAYYEHUST DEPMEHTHbBIX NPenapaTos.
VIMMo6UmM3aumns qoepMeEHTOB — LIEHTPasIbHbIN METO, MHXEHEPHOW 3H3MMOI0TMK. Y CN0BUS
20. «yCMewHoW»  nmmMobunmsaumm  gepmeHToB. lpeumyllectea  MMMOOWUIN30BaHHbIX
hEPMEHTOB.
21. Hocutenn ans nmmoomamsaumm qepmMeHTOoB.
XapakTepuctnka MeToaoB M3NYeckoin uMMmobunmusaumm epmeHToB: agcopbumsi Ha
22 HepacTBOPUMbIX HOCWUTESNSIX, BK/IKYEHWE B e, UCMNO/Mb30BaHWe MOyNpPOHULAEMbIX
o6onovek (Memb6paH), WCMNOMb30BaHMe CcUCTEM AByxdasHoro Tuna. MeTtoauyeckue
NpVeMbl, IOCTONMHCTBA 1 HEAOCTATKN KaXA0ro U3 HUX.
23. XapaKTeprcTmka XMMUYECKMX METOA0B MMMOBUAN3auMn OeEPMEHTOB.
KnHeTuyeckne acnektbl kaTaam3a KMMMOOWIM30BaHHbIMU hepMeHTamn.  DpAEKTbI
24. pacnpejeneHus peareHTOB B CUCTEME C MMMOOW/IM30BaHHbIMU hepMeHTaMu, ydeT

ANOAY3NOHHBIX 3aTPYAHEHWIA.




BnusiHme MMMO6UIM3aUMN HA CTPYKTYPHO-OYHKLMOHA/IBHOE COCTOSIHME U CTaBUIbHOCTb

25 (OEPMEHTOB.
HanpaBneHns ucnonb3oBaHUA (EPMEHTOB B MeAuLMHEe: 3H3UMOAMAarHocTuke W
26. | 3H3umoTepanun. [pumepbl CBOGOAHLIX W MMMOOWIN30BAHHbLIX (EPMEHTOB  A/1A
MeOULMHCKUX NPUMEHEHWIA.
27. | buoceHcopbl, NPUHLMNLI AEACTBUSA 1 MeAULMHCKOE NPUMEHEHME.
28 Victopus passBuTtus METOAA Ky/nbTyp K/IETOK. OCHOBHble HanpaBs/ieHUs KCMNOJb30BaHUA
KYNbTYP K/ETOK, TKAHEeil 1 NpoToNNacToB.
KnetouHass uvHxeHepuss pacteHuii. OeanddepeHumpoBka 1 KasslyCoreHes — OCHOBa
29. | CO30aHNA K/IETOYHbIX KynbTyp. TexHuka BBeAEHVA B Ky/bTypy W KyNbTUBMPOBaHUE
N30/IMPOBAaHHbIX TKAHEWN pPacTeHWIA.
OCO6EHHOCTU KaslNTyCHbIX KNETOK. NoBEpPXHOCTHOE Ky/IbTUBMPOBAHMUE KaslsTyCHbIX K/1ETOK.
30. | Fny6uHHOE KYNbTMBUPOBAHUE Kasl/TyCHbIX KIETOK. KynbTMBUPOBaHUE OTAESbHbIX KIETOK
pacTeHUA.
31 MeToap! NoyYeHNsi N30/IMPOBaHHbIX MPOTOM/IACTOB pacTeHUin. MeToApbl KyNbTUBMPOBaHUS
NPOTON/1ACTOB PACTUTESbHbIX KNETOK.
MexaHu3Mbl  CAMSAHUA  U30/IMPOBAHHLIX  MPOTONAACTOB  pacTUTENIbHbIX  KETOK.
32. | ComaTnyeckaa rmbpuan3aunsi pactuTeNlbHbIX KAETOK. BO3MOXHOCTM coMaTU4eckoi
rmépmamnsaumm KIeTok.
33 I‘Ionyqeljme thapmaLeBTUYeCKUX npenapaToB C NOMOLLLIO KY/IbTYP U30/IMPOBaHHbIX K/1ETOK
N TKaHeWn
34. | T'mbpuaoMHbIE TEXHONOIMK. MosTyYeHMe 1 NCMONb30BaHNE MOHOK/IOHA/IbHBIX aHTUTEN.
35. | KnetouHas nHxXeHepusi XMBOTHbIX. MNpo6aemMbl U NepcnekTUBbl KITOHNPOBAHMUS XMBOTHbIX.
36. | CTBO/IOBbIE KIETKM M UX BUOMEANLIMHCKOE NPUMEHEHME.
MepeyeHb BONPOCOB K 3K3aMeHY:
Ne n/n MepeyeHb BONPOCOB
1| OCHOBHbIE 3Tanbl reHHO-MHXXEeHEPHbIX MPOEKTOB U UX XapakTepuUcTmKa.
2 PepMeHTbI, NPUMEHSEMbIE B TEHETUYECKON NHXEHEPUN.
3 MeToabl NoSTly4YEeHUs TeHOB.
4 BeKkTopbl, NPUMEHSEMbIE B TEHETUYECKON MHXEHEPUN, U TpeboBaHWs, NPeabsABASEMbIE K
HUM.
5 KOHCTpyrpoBaH/We BEKTOPHbLIX MOJIEKY/I.
6 MeToabl NoNyYeHUss peKoMBUHaHTHbLIX Monekyn AHK. OTXUr n ninrnpoBaHue.
7 BBefeHve pekoMbuHaHTHbIX Monekyn AHK B KNeTkn peumnueHTa.
8 MaeHTudukaums n otbop KNeTouHbIX KJIOHOB, cofepXalinx pekoMOWHaHTHbIe MOJEeKy/bl
[AHK 1 yyXepogHslii reH.
9 OnTuMM3aymnsa 3KCNPeccum reHoB, KITOHUPOBAaHHbLIX B MPOKAPUOTUYECKUX CUCTEMAX.
10 JyKapnOoTHUHECKNE CUCTEMbI IKCNPECCUM.
11 CosfaHvne 6ubnnoTek reHos.
12 PaclundipoBka Hykn1eoTUaHO nocnegoBartesibHocTy oparmeHTos AHK.
13 Basbl AaHHbIX HYKIeOTUAHbIX W aMWHOKUC/IOTHBLIX Moc/iefoBaTelbHOCTEN. eHOMHble
NPOEKTHI.
14 MeToabl U3MEHEeHNsA FeHOMOB.
15 KOHCTpyMpoBaH/e LITaMMOB-NPOAYLIEHTOB Ye/I0BEYECKOr0 NHCY/IMHA.
16 KOHCTpynpoBaH/e LITaMMOB-NPOAYLIEHTOB YEe/I0BEYECKOIr0 COMaTOTPONMHA.
17 KoOHCTpyMpoBaH/e LITaMMOB-NPOAYLIEHTOB Ye/I0BEYECKMX MHTEP(EPOHOB.
18 eHeTnYecKasn NHXeHepusa pacTeHuid. MonyyeHne TPaHCTeHHbIX pacTeHwuiA.
Puckn, cBsizaHHble C MCNOJIb30BAHNEM TPAHCTEHHbIX PACTEHUIA.
19 MonyyeHne MeguLMHCKUX NpenapaToB C NOMOLLbI TPAHCIEHHbIX PACTEHWIA.
20 "eHHO-NH)XEeHepHoe NoJlyYeHne MOHOKNOHA/IbHbIX aHTUTEN.
21 Cnocobbl NosIy4eHUs MPOTUBOBUPYCHBIX BaKUMH. FE@HHO-MHXEeHEePHOe NosTly4eHne BakuuH.
22 "eHeTnYecKast MHXeHepUs XXMBOTHbIX, €e NepCneKkTUBbI.
23 "eHeTnYecKast MHXeHepusi YeNoBeKa, ee NepcrnexkTuBbI.
24 MpoTounHxeHepus (6enkoBas NHXeHepus), ee MeToabl U NPUMEHEHME.
25 eHHasa Tepanusa u ee MeToabl.
26 BupycHble 1 HEBUPYCHbIE CUCTEMbI 1I0CTaBKN FEHOB, NX NPEMYLLLECTBA U HeOCTaTKMN.
27 MpuMMEHeHMe TeHHOV Tepanuun.
28 JlekapcTBEHHbIE CpeCTBa HA OCHOBE OJIUTOHYK/1e0TUAOB.
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Bua KOHTpPONA aKk3aMeH

Bup atrectaunn rnpomMexymoyHas

KOHTpO/IbHO-n3MepuTesnbHbIn matepuan Ne 1
1. OCHOBHbIe 3Tarnbl reHHO-NHXEHEPHbIX MPOEKTOB N X XapaKTepucTuKa.

2. [eHHada Tepanuna 1 ee MeToabl.
lMpenopaBatesnib M.A. HakBacuHa

MpomexyTouHas aTtTecTauusi NpPoOBOAWUTCS B COOTBETCTBMM C [TONIOXEHMEM O MPOMEXYTOUHOW
arTecTauuy o6yyaroLmxca no nporpaMmMam BbICLLEFO 06pa30oBaHus.

KOHTPO/IbHO-U3MEPUTENbHbIE MaTepuasibl MPOMEXYTOUYHOW aTTecTauun BKIOYaT B cebs
TEOpeTNYecKne BOMPOChI, MO3BOMAILIME OLEHUTb YPOBEHb MOJTyYEHHbIX 3HAHWA. [MpU OLEHUBAHUM
MCNO/b3YETCS KAYeCTBEHHAs LUKasla OLEHOK. KpuTepun oueHBaHUs NPUBELEHbI HUXE.

TpeboBaHWs K BbINOSIHEHWIO 3aA4aHNIA (UIN LWKasbl U KPUTEPUX OLEeHUBaHMS)
ONs oUeHMBaHWSA pes3ynbTaToB O6YyuyeHUss Ha 3adeTe WCMOo/b3yTCs creaylolue Mokasatenu: BrajeHve
TEOPETMYECKUMI OCHOBAMU AUCLMMN/INHLI, CNOCOGHOCTL WJIIOCTPMPOBATL OTBET NpUMepamMu, dakTaMu, JAaHHbIMM
Hay4HbIX UCCNea0BaHWiA.
[Nsi oLuEeHBaHUS pe3ynbTaToB 06yUYeHNs Ha 3a4eTe UCMOoSb3YeTCsl — 3aUTeHO, He 3a4TeHO.

KpuTepum oLeHNBaHNs KOMMNEeTEHLWIA LLikana oLeHok
CooTBeTcTBME 0TBETa 06YUaOLLErOCs BbllLENepPeUnCc/ieHHbIM KpUTEPUSIM. 3auymeHo
HecooTBeTcTBMe OTBeTa 06y4yaloLlEerocsl  BbIlIENEepPeyYUC/IEHHbIM  KpUTEPUSIM. He 3aumeHo
OTpbIBOYHbIE hparMeHTapHble 3HaHUs. [py6ble OLIMGKN B OTBETE.

il

NSl OUeHVBaHUSI pe3y/ibTaToB O06yYeHWs Ha 3K3aMeHe WCMOoMb3YTCA crefylolwme nokasaTenu: BrafeHue
TEeopeTUYECKMM OCHOBaMW AUCLMNANHDBI, CNOCOBGHOCTbL WAMKOCTPMPOBAaTb OTBET NpuMepamu, daktamu, AaHHbIMN
Hayu4HbIX NCC/Ief0BaHWA.

[ns npoMeXyTo4yHoi aTTectaumm Heo6XoAMMO BbINONHUTL labopaTopHble PaboThbl.

[na oueHnBaHMs pe3ynbTaToB OOY4YeHUSI Ha 3K3aMeHe Wcnosb3yeTcs 4-6anbHas Wwkana — «OT/IMYHO»,
«XOPOLLO», «YA0BNETBOPUTESTLHO», «HEYA0BNETBOPUTE/TLHO.

CooTHoLleHWe noKasaTeneil, KpUTEPUEB 1 LIKasIbl OLEeHNBaHNS pe3yibTaToB 06y4YeHns

Kputepum oLeHMBaHUA KOMMNETEHLWIA LLIkana oLeHoK

O6yuatowuiics B NOSIHON Mepe BNaAeeT NOHATUIHBIM annapaToM JaHHOW o6iactu OmsuyHo
HayK1 (TEOPETUYECKMU OCHOBAMMW AUCLIMM/IMHBI), CNIOCO6EH WMIOCTPUPOBaTh OTBET
npuMepamu, haktTamu, aHHbIMK HayYHbIX UCC/Ie10BaHWI




O6yvarowuiics B LeIOM BfageeTr TeopeTMYecKMMM OCHOBaMu  AWUCUUMJINHGI, Xopowo
JonyckaeTt 1-2 HeTOYHOCTM B OTBeTE.

Ob6yuatowpiica Bnageet YacTUYHO TEOPEeTUYECKUMW OCHOBaMMU AMCUMM/IUHBL, | YOos/iemsopumesibHO
ponyckaet 1-2 Herpy6bble OLWNOKM B OTBETE.

O6yvalwnincs  AeMOHCTPUPYET  OTPbIBOYHbIE, (bparMeHTapHble 3HaHMs Mo | HeydossnemsopumesibH
nporpaMme AWCLMNANHBI, AOMYCKaeT rpyoble OLMOKN B OTBETE. o




	10. Место учебной дисциплины в структуре ООП: дисциплина относится к блоку 1. Обязательная часть.
	Для освоения дисциплины студенты должны знать структурно-функциональные особенности про- и эукариотических клеток (бактерий, грибов, растений, животных), вирусов; основные классы органических соединений клетки; структурно-функциональную организацию нуклеиновых кислот, белков, ферментов, углеводов, липидов.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	Код
	Название компетенции
	Код(ы)
	Индикатор(ы)
	Планируемые результаты обучения
	ОПК-1
	Способен использовать и применять фундаментальные и прикладные медицинские, естественно-научные знания для постановки и решения стандартных и инновационных задач профессиональной деятельности
	ОПК-1.2
	Использует основные естественно-научные понятия и методы исследований при решении профессиональных задач
	Знать: теоретические основы микробной биотехнологии (стадии биотехнологического производства; характеристику продуцентов, требования к ним и методы их подготовки для культивирования; основы культивирования продуцентов; классификацию и устройство биореакторов; основы технологии получения первичных и вторичных метаболитов на примере аминокислот, витаминов, антибиотиков и их медицинское применение), инженерной энзимологии (основы технологии получения ферментов, методы их иммобилизации, свойства и применение иммобилизованных ферментов в медицине), генетической и клеточной инженерии (основные этапы генно-инженерных проектов и методы генетической инженерии, направления медицинского применения генетически трансформированных биологических объектов; основные методы получения и направления практического использования изолированных клеток и тканей растений и животных).
	Уметь: использовать теоретические знания для медицинского применения биотехнологического продукта или технологии.
	Владеть: навыками использования коммерческих продуктов и биотехнологий для диагностики, лечения и профилактики патологических состояний организма человека.
	ОПК-3
	Способен использовать специализированное диагностическое и лечебное оборудование, применять медицинские изделия, лекарственные средства, клеточные продукты и генно-инженерные технологии, предусмотренные порядками оказания медицинской помощи
	ОПК-3.1
	Оказывает медицинскую помощь с использованием специализированного диагностического и лечебного оборудования, медицинских изделий, предусмотренных для использования в профессиональной сфере
	Знать: особенности структурно-функциональной организации, направления медицинского применения и технологии получения белков-ферментов, аминокислот, антибиотиков, витаминов, гормонов, моноклональных антител и др. биотехнологических продуктов.
	Уметь: использовать теоретические знания по биотехнологии для профессионального использования биотехнологических продуктов в диагностике, лечении и профилактике патологий организма человека.
	Владеть навыками подбора биотехнологических продуктов (диагностикумов, вакцин, гормонов, интерферонов, антибиотиков, аминокислот, ферментных препаратов, генетических векторов и др.) для решения профессиональных задач

