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1. Kog n HaumeHoBaHue cneynanbHocTu: 30.05.02 MeguuyuHckaa 6uodmusnka
2. Cneunanusauyus:

3. KBanudmkayus BbinyckHUKaA: Bpav-6nocpusnk

4. dopma 0GyueHUA: oyHas

5. Kachegpa, oTBevalouas 3a peanusayuio gucumniavHbl: kKadpegpa 6Mopusmkm u
GUOTEXHOIOTUMU

6. CoctaButenu nporpammbl: HakBacnHa MapuHa AnekcaHApoOBHa, A.6.H. AOLEeHT

7. PekomeHaoBaHa: HayuyHo-MeToAMYECKMM COBETOM MeAUKO-G1OI0rMyecKoro
chakynbTeTa 23.06.2021 r., npoTokos1 Ne 5

8. YueOHblii rog: 2025-2026 CemecTp(bl)[TpumecTp(bl): 9,10



9. Llenu n 3agaum y4ue6HOW ANCLUUN/IUHDI

Lensmu ocsoeHus y4ebHoU oucyun/iuHbl AB/ISIOMCS:

- U3y4YeHUe OCHOBHbIX HanpassieHul (pa3oesios) U MEMOO0B MeOUYUHCKOU
buomexHosi02uU;

- U3yyYyeHue Hanpas/ieHuUli npakmu4yecKo20 Ucho/1b308aHuUs 8 MeouyuHe
buoOMexHo/102U4eCcKUX NPOOYKMOB;

- U3YyYeHUe 2eHHO-UHXEeHePHbIX U K/1IemOYHbIX Memooos8 mpaHcghopmayuu K/1emok 0/1s1
6UOMEOUYUHCKO20 NPUMEHEHUS.

3adayu y4yebHoUl oucyun/iuHbI:

- U3y4YeHue 0CHOB MexHO0/102uU NPou3soocmsa U Hanpas/ieHuli MeouyuHCKO20
npumMeHeHuUst 6BUuomMexHo/102Uu4ecKUX NPOOYKMOB, NOJ1Iy4eHHbIX C NOMOUWbIO MUKPOOP2aHU3MOB-
npooyyeHmos;

- U3y4YyeHue buomexHo/102u4ecKUX Memooos8 NOJTyHeHUs U Hanpas/ieHuli MeoOuyUHCKO20
npumMeHeHuUs1 (hepMeHMHbIX NPenapamos;

- U3yYeHue K/1IeMOYHbIX mexHo/102ull 0/151 UX MEOUYUHCKO20 NPpUMEHEHUS;

- U3y4YeHUe 2eHHO-UH)XXEHEPHbIX Memooos BuoOmexHo/102ul U UX MeoOUYUHCKUX
npumeHeHud.

10. MecTo y4yeGHOW AUCLUNAUHLI B CTPyKType OOIM: agucumniavHa oTtHocuTca K 610Ky 1.
O6s3aresibHasn 4YacTb.

Ona  oCBOEHMS AMCUMNAWHBI - CTYAEHTbl  AO/DKHbl  3HATb  CTPYKTYPHO-(PYHKLMOHA/IbHbIE
OCOOEHHOCTM MPO- U 3YKApPUOTUYECKUX KNEeTOK (6akTepuii, rpuboB, PacTEHWUR, XMUBOTHbIX),
BMPYCOB; OCHOBHbIE KNacCbl OPraHNYeCcKnx CoefMHEeHNN KNEeTKN; CTPYKTYPHO-DYHKLUNOHAIbHYHO
opraHn3aumio HyK/IeMHOBbLIX KACNOT, 6e/1koB, (DEPMEHTOB, Yr1EBOL0B, MNNA0B.

11. TlnaHupyemble pe3y/ibTaTbl OOyUeHHS MO JUCLMIUIMHE/MOAY/MIO (3HAHUS, YMEHWs, HABBIKH), COOTHECEHHbIE C
TIAHUPYEMBIMU pPe3yJibTaTaMyd OCBOEHUs1 006pa30BaTe/IbHOM MPOrpaMMbl (KOMIIETEHIIUSIMA) U UHMKAaTOPaMH UX JJOCTHKEHUST:

Kopg, HasBaHue Koa(bl) VHankaTop(bl) MnaHnpyemble pesysbTaTbl 06yveHus
KOMMNeTeHLMN

OrK- CnocobeH OrkK-1.2 Vcnonbayet 3HaTb: TEeOopeTMyeckne OCHOBbl MWUKPOOGHOIA
1 MCMoNb30BaTh U OCHOBHble 6uoTexHonormn (ctagmm 6GMOTEXHOOTMYECKOTO
NPVUMEHSTb €CTeCTBEHHO- NMPOU3BOACTBA; XapaKTepUCTUKy MpoAyLEHTOB,
dhyHAAMEHTabHbI Hay4Hble NOHATUA U | Tpe6OBaHMSA K HUM U METObl UX NOATOTOBKU A/1S
€ N NpuKknagHble MeToabl KyNIbTUBMPOBAHWS; OCHOBbI Ky /IbTUBUPOBaHMS
MeaMLUMHCKNE, nccrefoBaHUi MpU | NPOAYLIEHTOB; KacCUgUKauuio 1 yCTPOICTBO
€CTeCTBEHHO- peLleHnm 6GMOpPEaKTOPOB; OCHOBbLI TEXHOIOTMW MOJTYHYEHNS
Hayu4Hble 3HaHNS npodeccuoHasbHbIX | NEPBUYHLIX U BTOPUYHBLIX METabo/IMTOB Ha
[ANs NOCTaHOBKN 1 3agad npumepe aMWHOKMCIOT, BMTaMMWHOB,
peLleHus AHTMONOTUKOB U UX MEAMLMHCKOE NPUMEHEHUE),
CTaHAaPTHbIX W NHXEHEPHOWN 3H3MMOMOrMN (OCHOBLI TEXHO/IOMMM
WHHOBALIMOHHbIX nosnyyeHus hepMEHTOB, mMeToabl nx
3ajau nMmMobunmsaumm, CBOICTBA U NPUMEHEHME
npocpeccnoHanbHoO NMMOOWN30BaHHbIX (DEPMEHTOB B MeAuLMHE),

N fesTensHOCTU

reHeTnyeckol n KNEeTOUYHOW NHXeHepumn
(OCHOBHbIe aTanbl TEHHO-NHXEHEPHbIX NPOEKTOB

" meToApbl reHeTMUYecKoi VHXeHepuu,
HanpaBMeHWs  MEAMUMHCKOTO  MPUMEHEeHUs
reHeTUYEeCKM TpaHchopM1POBaHHBIX
GV0/I0TMYECKNX OGBLEKTOB; OCHOBHbIE METO/bI
MOSlyYEHUSs U Hanpas/ieHWs NPaKTUYECKOrO
NCMOMb30BaHNS  M30/IMPOBAHHBIX  KNETOK U

TKaHen pacTeHuli N XXMBOTHbIX).

YMeTb: WCMOMb30BaTh TEOPETMYECKME 3HAHUSA
ans MeaNLMHCKOro NpYMEHEHNS]
BGMOTEXHO/IOTYECKOTO npoaykTta nnu
TEXHO/IOMUN.




Bnapgets: HaBblKaMu MCNO/Ib30BaHUSA
KOMMEPYECKMX NPOAYKTOB 1 BMOTEXHOOMMIA A/1s
ONarHoCTvkn,  flevyeHuss 1 NpodIUIaKTUKA
naTonornyeckmx COCTOSIHWIA opraHusma
yesioBeka.
OrlK- | CnocobeH OlNK-3.1 | OkasbiBaeT 3Hathb: 0COB6EHHOCTU CTPYKTYPHO-
3 1CcnonbL3oBaTh MeLMLMHCKYI0 hYHKLUMOHAIBbHONW  OopraHmn3aumn, HanpasneHus
cneuvanu3vpoBaH NoMoLLb C | MEQUUMHCKOTO  MPUMEHEHMS U TEXHO0rnU
Hoe MCMNONb30BaHNEM nonyyeHns 6esKoB-DEPMEHTOB, aMMHOKUCIIOT,
AnarHocTnyeckoe u cneumann3MpoBaHH | aHTUBMOTMKOB, BUTaMMVHOB, FOPMOHOB,
neyebHoe oro MOHOK/TOH&J/TbHbIX aHTuTen 7 ap.
ob6opyaosaHue, ANarHoCTUYEeCKoro u | GUOTEXHOMOMMYECKNX NPOAYKTOB.
MPUMEHATb neuyebHoro
MeaULMHCKNe ob6opyaoBaHus, YMeTb: NCNo/b30BaTh TEOPETUYECKME 3HAHKSA MO
n3genus, MeMNLMHCKUX 61OTEXHOOrNN ans NpoeCccMoHasIbHOrO
NeKapCTBEHHbIe N3aenuii, MCNO/Ib30BaHNA BUOTEXHOIOTMYECKUX NPOAYKTOB
cpefcTea, npefyCcMOTPEHHbIX B AMarHocTuke, Jie4eHnn U  npodmnnaxTuke
KeTOYHble 4N UCMo/b30BaHUS | NaToNoruiA opraHn3ma YenoBeka.
MPOAYKTbl U FEeHHO- B
NHXEHEepHble npocpeccuoHancHoli | BnageTtb HaBbIKaMm nogb6opa
TEeXHoI0rMK, cpepe BUNOTEXHONOrMYECKNX NPOAYKTOB
npesyCMOTPEHHbIE (amarHocTrKymoB, BaKLH, rOPMOHOB,
nopsigKamm NHTEPdEPOHOB, AHTUOMOTUKOB, aMUHOKUCIOT,
oKasaHus hepMEeHTHbIX npenaparos, reHeTU4ecKmx
MeULIMHCKO BEKTOPOB n ap.) ans peLueHus
MOMOLLM npod)eccuoHasIbHbIX 3a4a4

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

cemecTp)

dopmMa MPOMEXYTOUHOW aTTecTalunm (zavem/sksaveH) 3ayem (9 cemecmp), ak3ameH (10 cemecmp)
13. Tpy10eMKOCTb 110 BH/iaM yueOHOM paboThl

TpynoemMKoCTb
Bupg yuyebHoli paboTbl Bcero Mo cemecTpam
9 cemecTp 10 cemecTp
AyANTOpPHbIE 38HATUS 80 40 40
JNiekunn 32 16 16
B TOM yucne: npaxkTnyeckmne 32 16 16
nabopartopHble
CamocTosiTeqibHast pabora 64 32 32
B TOM 4YmMc/ae: KypcoBas paboTa (NpoekT)
dopma NPoOMeEXyTOYHON aTTecTauum
(3K3aMeH — ___4ac.)
WToro: 144 72 72

13.1. CopeprkaHue JUCLUILIMHBL

Peanusauns
pasgena
HaumeHoBaHuve pasgena AVNCLUN/INHBI C
Ne n/n CopepxaHve pasgena AUCLUMNVHBI
AVNCLUM/INHBI MOMOLLbIO
OHNawH-Kypca,
QYMK*
1. lekuumn
11 OcCHOBHble HanpasneHus BuoTtexHonorus Kak Hayka. HanpasneHunsa | 3YMK
6UOTEXHONOMNN 6uotexHonorni. 3agaudn  6uoTtexHonormn. Wctopus | «MeguunHckme
BMOTEXHOMOTUN. OCHOBHblE cTaamm | BUoTexHoNornm
BUOTEXHOMOTMYECKOrO npoun3BoACTBa. | »,
XapakTepucTnka npoayueHToB. MeTtoabl oT6opa u | https://edu.vsu.r
MOATOTOBKV NPOAYLEHTOB A5 KyNIbTUBNPOBAHUA. u/course/view.p
hp?id=9747
1.2 OCHOBbI MUKPOGHOA Ocob6eHHOCTU perynisumMn meTabonnama B MUKPOGHONW | AYMK,
6roTexHoN0rMu KeTke. KynbTnBupoBaHve npoAayueHToB. | «MeAnLMHCKNe




Knaccudpmkaums, npuHUMNGI 4ENCTBMSA U KOHCTPYKUMW | BUOTEXHOMOMK
61opeakTopoB.. Mpo6nemsbl MacLTabupoBaHus | »,
npoussoacTBa. [lepuoguuyeckne W HenpepbiBHble | https.//edu.vsu.r
BMoTeEXHOMOrMYeckmne npoLieccel. OcobeHHOCTU | u/course/view.p
KyNbTVBMPOBaHMS MMWKPOOHbIX, XNBOTHbIX n | hp?id=9747
pacTuTeNbHbIX KNeTok. Cneuuasim3vpoBaHHble TUMbl
B6UOTEXHOOTNYECKNX NpPOU3BOACTB. MeTonpl

BblOE/NIEHNS, OUYUCTKM U Mogmucbmkaumm LeneBoro

npoaykta.  OCHOBblI ~ TEXHOMOTMW  MPOU3BOACTBA

NnepBUYHbIX MEeTabo/INTOB Ha NpUMepe amnHOKUCNOT.

OCHOBblI ~ TEXHOMOTMU  NPOM3BOACTBA  MEPBUYHBIX

MeTabosIMTOB Ha NpYMepe BUTAMWHOB. TEXHOMOorus

NPOU3BOACTBA BTOPMYHbLIX METabo/IMTOB Ha npumepe

aHTNOMOTHKOB. MegmnuuHckoe NPYMEHeHne

NepBUYHbIX N BTOPUYHBLIX METAb0INTOB.

1.3 BronHaycTpus bepmeHToB | OCHOBbI ~ TEXHOMOMMM  MNOfydYeHust  hepMeHTHbIX | AYMK,
npenapaTos. HanpasneHus MeanLMHCKOro | «MeauuuHckme
NpMMeHeHns DepPMEHTHbIX npenapaToB. VHXeHepHas | 6G1uoTexHonormm
aH3MMmosnorna.  Mmmobunusauma  pepmMeHToB  — | »,
LEHTpa/lbHbIA  METOf, WHXEHEePHOW 3aH3umonoruw. | https://edu.vsu.r
MeTogp! nmmoobunn3auun bepMeHTOoB. | u/course/view.p
Katanutuueckme 1 M3UKO-XxMMUYeckme CcBoIcTBa | hp?id=9747
NMMOOWUNIN30BaHHbIX  (bepMeHToB.  CTabunbHOCTbL
NMMOOWIN30BaHHbIX  hepMeHTOB.  Mcnosb3oBaHve
NMMOBWIN30BaHHbIX (DEPMEHTOB B MEANLIMHE.

1.4 OCHOBbI K/1ETOYHOIA KneTtouHas vHxeHepus pacTteHuii. Victopus passutns | AYMK,

NHXEHepum MeToda Ky/bTypbl KieToK. OcCHOBHble  MeToApbl | «MeguumuHcKme
NosyYyeHnsi, Ky/lbTUBUPOBAHWS W MCNOJIb30BaHWE | BUOTEXHOMIOMN
KynbTyp KNeTok, TKaHel n npotonnactos. lMosnyyeHve | »,
hapmaueBTMHECKMX MpenapaTtoB C MUCNoNb3oBaHWeM | https.//edu.vsu.r
KNeTouHbIX KynbTyp. ComaTtudeckasi rmbpuamsaums un | u/course/view.p
€€ BO3MOXHOCTW. KneTouHas WHXeHepusi XMBOTHbIX, | hp?id=9747
ee  [OCTWKeHus, npobsemMbl W MepcnekTuBbl.
Mépugomel. MeTogbl NOMYyYEHUA U UCMNOJIb30BaHWE
MOHOKNOH&/IbHbIX aHTUTesn. KNoHMpoBaHUe XXUBOTHbIX.
TepaneBTUyeckoe kI10HMpoBaHue. CTBOJIOBbIE KNETKU
N X MeJULMHCKOE NPUMEHEHNE.

15 OCHOBbI FeHeTUYECKO OcCHOBHble  3aTanbl  TEHHO-UHXEHEPHLIX NpoekToB. | AYMK,

NHXEHepum depmeHThI, NpMMeHsIeMble B reHeTuuyeckoli | «MeauuUnHcKme
UHXeHepun. MeTogbl NOMyYeHus reHoB. MeToabl | 6BroTeXHONO0MMK
nonyyeHua PEKOMOUHAHTHBIX MOJIEKY/T OHK. | »,
KoHCTpynpoBaHne BEKTOPHbLIX MOseky/n. BeepgeHnue | https.//edu.vsu.r
pekoMOunHaHTHbIX Moniekyn AHK B kneTku peumnueHTa. | u/course/view.p
MaeHTudmnkaums KNEeTOK, cogepxawux | hp?id=9747
pekoMbuHaHTHble  Moniekynbl  AHK.  OnTtumumsauus
akcnpeccuu reHoB, K/IOHUPOBAHHbIX B
npokapuoTnyeckmx cucremax. CosgaHue 6mbnnoTek
rEeHOB. Pacwwmndposka HYK/1€0TUAHOW
nocnegosatensHoctTn  parmeHtos  OHK.  Basbl
OaHHbIX HYKNe0TUAHbIX n aMUHOKNC/TOTHbIX
nocnegoBartesibHOCTEN. [eHOMHble NpoekTbl. MeToapl
U3MEHEHNST TEHOMOB. [eHeTMyeckass UWHXeHepus
pacTteHuin. [eHeTUYecKass WHXEHEpPUs >KUBOTHBIX.
lNonyyeHne TpaHCreHHbIX OpPraHM3MoB. [eHeTn4yecku
MOOM(PMUMPOBAHHbIE  pacTeHUs U PUCKA KX
NCNO/b30BaHNS. Wcnonb3oBaHue LOCTMXEHWI
reHeTn4YecKo NHXeHepum B MeguuvHe n
thapmaveBTMyECKOi NMPOMbILLIEHHOCTHN.
MpoTonHxeHepus (6enkoBas NHXEHepWs).
eHeTnYeckan MHXeHepus venoseka. 'eHHas Tepanus
N ee MegUUMHCKOE npuMeHeHne. [lepcnekTussbl
TEHETNYECKON NHXEHEPUU.

2. NpakTuyeckne 3aHATUS
2.2 |OCHOBbI MUWKPOGHOV |OCHOBHbIe cTaanu BMOTEXHO/IOTMYECKOro
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BMOTEXHOIOMNN

npou3BOACTBaA. Xapakrepuctumka npoAayLEeHTOB.
MeToabl oT6opa M NOAFOTOBKM NPOAYLEHTOB [ANA
KyNbTBUpOBaHMA. MyTareHe3 n MeToAbl BblAeneHus
MyTaHTOB. [oVcK NpoAyLeHTOB LeneBoro npoaykra uns
pasNnYHbIX TaKCOHOMWYECKMX rpynm. Monck romosioros
Luenesoro 6esKka 1 ux NPoAyuEeHTOB B 6ase JaHHbIX
NCBI. Perynsauusa metabonu3ma B MUKPOBHOI KneTke.
KynbTuBMpOBaHMe npoAayueHToB.  Knaccudmkaums,
MPUHLMMALI AEACTBMA U KOHCTPYKUMM GUOpPEeakTopoB.

Mepunogmnyeckne n HenpepbIiBHbIE
BuoTexHoornyeckme npouecchl. OcobeHHOoCTH
Ky/IbTUBMNPOBaHUA MI/IKpO6HbIX, XNBOTHbIX n

pacTUTeNbHbIX KNEeTOK. MeToapbl BblAENEHNS, OUNCTKM
n moamdhmkaummn uenesoro npogykra. MpousBogcTso
GEenKkoBbIX BeLWEecTB U OGMONOrMYecKn akKTUBHbIX
npenapaTos. TexHonorus npon3BoAcTBa
AMUHOKUCIIOT, BUTAMWHOB, aHTUBNOTUKOB.
MeanuMHCKoe NPYMEHEHNE NEPBUYHbIX U BTOPUYHBIX
MeTaboINTOB.

2.3

BuonHaycTpusi hepMeHTOoB

depMeHTbl, UX Knaccudmkaumss 1 NpUMeHeHue.
OCHOBbI ~ TEXHOMOMUN  MOMAyYeHUs  (DEPMEHTHbIX
npenapatoB. Mimmobunusauus epmeHToB. HocuTenm
ana  ummobunusaumm.  MeToabl  MMMOGUAM3ALMN.
depMeHTHble peakTopbl. Katanutuyeckne n ¢In3nKo-
XMMUYeckme cBoiicTBa MMMOBMN30BaHHBIX
bepmeHToB.  CTabW/bHOCTb  UMMOBWUIN30BAHHbIX
thepmeHTOB.  Mcnonb3oBaHne  MMMOGUIM30BaHHbIX
hepPMEHTOB B MeAMLMHE.

2.4.

OCHOBbI KNEeTo4YHOoM
NHXeHepum

KneTouHasi MHXeHepusa pacTteHuii. Victopusi pasBuTtus
MeToda Ky/bTypbl K1eToK. OCHOBHble  MeTofAbl
Nnoslyd4eHus,  Ky/lbTVBMPOBaHUA U UCMOJIb30BaHWNE
KY/IbTYp KNETOK, TKaHel U npoTtonnacros. lMonyyexHve
hapmMaLeBTMUEeCKUX MpenapaTtoB C UCNOJb30BaHWEM
KNEeToYHbIX KynbTyp. Comarmyeckas rnépuamsaumsa u
€€ BO3MOXHOCTU. KneTouHas WHXEHepus XWMBOTHLIX,
ee  [JOCTWKeHus, npobsemMbl W MepcrnekTuBbl.
MMépugomel. MeTogbl NOMYYEHUS U UCMOJb30BaHWe
MOHOK/MOH&U/TbHbIX aHTUTe . KNoHMpoBaHUeE XXUBOTHbIX.
TepaneBTuyeckoe koHMpoBaHne. CTBOJIOBbIE KNETKA
N X MeVLMHCKOE NPYMEHEHNE.

2.5

OCHOBbI FeHEeTUYECKOIA
NHXeHepum

OCHOBHble  aTanbl  TE€HHO-UHXEHEPHbIX  MPOEKTOB.
PepMeHThl, NpUMeHsieMble B reHeTNYeCcKo
UHXeHepun. MeToabl MonyvyeHna reHoB. MeToapl
nosyyeHus PEKOMOUHAHTHbIX MOJIEKY/T AOHK.
KoHCTpyupoBaH/e BEKTOPHbIX Mosekyn. BseaeHue
pekoMOUHaHTHbIX Mosiekyn AHK B KneTku peymnueHTa.

MaeHTndunkaumsa KNEeTOK, cofepxalimnx
pekomM6uHaHTHble  Monekynbl  AHK.  Ontumu3aums
aKcnpeccun reHos, KNOHUPOBaHHbIX B

MPOKApUOTUYECKNX  CUCTEMAx.  KOHCTpyupoBaHue
LUITAMMOB-TNPOAYLEHTOB WHCY/IMHA, COMATOTPOMNMWHA,
MHTEPEPOHOB. IEHHO-UHXEHEpPHble mMeToAbl
nosyyeHus PEKOMBUHAHTHBIX LIMTOKNHOB,
MOHOK/OHa/IbHbIX  aHTWUTeN, BakuUWH. [eHeTuyeckas
VHXEHepus pacTeHuit. [eHeTuueckasi WHXeHepus
XUBOTHbIX. [loNlydyeHWe TpaHCTeHHbIX OpraHU3moB.
Wcnonb3oBaHue [LOCTUXEHWNI reHeTu4ecKoi
VHXeHepun B MeauuMHe U hapmaleBTUYecKol
MpOMbIWIEHHOCTW.  [MpoTouHxeHepusi  (6eskoBast
NHXeHepus). TeHeTMyeckas WHXEHEPUS YesloBeka.
FeHHas Tepanusi U ee MeAMUMHCKOE MpPUMEHEHNE.
MepcrnekTMBbI FEHETUYECKOW MHXEHEPUW.

3. laGopaTopHble 3aHATUA

3.1




3.2

* 3ano/iHAemcs, ec/iu omoe/ibHble pa3oesibl OUCYUNJIUHbI U3y4aromcsi ¢ NOMOWbK OH/alH-Kypca. B KO/10HKe
lMpumevaHue HeobXxo00UMO yKa3amb Ha3dsaHue oH/naliH-kypca uau SYMK. B dpyaux c/yyasix 8 sideliku cmassimcsi
npoyepkKu.

13.2. TeMbl (pasfenbl) AUCHUIUIMHDL U BUZbI 3aHSATHA

Buapl 3aHATUIA (KONNMYECTBO 4YacoB)
No HavnmeHoBaHue TemMbl CaMOCTOSTENEhas
n/n | (pasgena) gucumniuHbl | Jlekumm MpakTnyeckme | JlabopaTopHble pa6ota Bcero
1 OCHOBHble HanpasneHus > i > 4
6roTexHon0rmMmn
5 OCHOBbI MUKPOBHOI 4 6 10 20
6UoTEXHONOINN
3 BuonHaycTpusa 4 4 10 18
hepMeHTOB
4 OCHOBBbI KNeToYHOM 6 6 10 29
NH)XeHepun
5 OCHOBbI FEeHETUYECKOV 16 16 32 64
WHXeHepun
WToro: 32 32 64 128

14. MeTognueckue yKasaHuss [ o0O0Gy4yaloWUXCA MO OCBOEHUID AUCLUNJUHDbI:
(pekomeHOayuu 06yyarowuMcsi N0 0CBOEHUKD OUCYUN/IUHBI: yKa3aHue Haubosiee C/I0XHbIX pa3desios, paboma c
KOHCnekmamu siekyuli, Npe3eHmayUuoHHbIM MamepuassoM, pekoMeHdayuu No BbINOIHEHUK Kypcosol pabomsl, No
opeaaHu3ayuu camocmosimesibHol pabombl no ducyunsuHe u op.)

N3yuyeHne AMCUMNAMHBI MpedycMmaTtpvBaeT UYTeHWe  fiekuuid, MpoBeAEeHUe MNPaKTUYECKUX 3aHATUIA U
CaMOoCTOATE/IbHYI0 paboTy CTyAeHTOB. [MOAroToBKa K MNpakTUYeCKMM 3aHATUSAM W camocToaTeflbHas paboTta
OCYLLLECTBMAIOTCA C WUCMONb30BAHMEM KOHCMEKTOB fekuuii 1 yyebHbix nocobuit: Xonsska M.I. MukpobHble
OGUOTEXHOMOTMN: TEOPETUYECKUA M MNpakTuyeckmin acnektbl / M.I. XonsBka, M.A. HakBacuHa, B.I'. ApTOXOB;
BopoHeXcKuii rocyfapCTBEHHbIN yHNBEPCUTET. — BopoHex: M3gaTtensckuii gom Bry, 2017. — 236 c.; Xonsiska M.I.
MpakTMKym No 6UOTEXHOMOMMN: UMMOOUIN30BaHHbIE BMOTEXHO/IOTMYECKME OOBLEKTbI B CUCTEME abopaTOpHbIX
pa6ot / M.I'. XonsBka, M.A. HakBacuHa, B.I'. ApTioxoB; BOpOHEeXCKWii roCyfapCTBEHHbIA YHMBEPCUTET. —
BopoHex: M3gaTensckuii gom BIY, 2017. — 161 c.; dapmaueBTudeckass 6uotexHonorvs / B.A. BbikoB 1 gp.; nog
obu.peq. 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, BbINOMHAKT 3a4aHus
TekyLlei atTecTaumm.

CTyLeHTbl 3HAKOMATCA C TEOpPeTUYECKMM MaTepuasioMm B rnpouecce NIEKUNOHHOTO Kypca, CaMOCTOATESTbHO
npopabaTbiBaloT M yCBauBalOT TeEOpPeTUYeCkMe 3HaHWA C  WCNOoJSIb30BaHWEM peKoMeHAyeMmol y4yeO6Hoi
nutepaTypbl, y4uebHO-MeToANYECKNX NOCOBUIA, CornacHo ykasaHHOMY cnucky (n.14).

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

Mpn noAaroToBKe K TeKyweihn arrectaumm CTYAEeHTbl M3y4alT W KOHCMEKTMPYHT PEKOMEHAYEMYHO
npenogaesaTtesieM Y4ebHyl nuTepatypy Mo TemMaMm JIEKUMOHHbIX W MPaKTUYECKUX 3aHATWI, CaMOCTOSTENbHO
0CBaunBaoT MNOHATUIAHBIA annapart.

MnaHupoBaHve N opraHu3auns TekyLmux atTecTaumMu 3HaHWil, YMEHWI M HaBbIKOB OCYLLECTBASETCA B
COOTBETCTBMM C cofepXaHvem pabodyeil nporpammbl M KasieHAapHO-TEMATUYECKUM M/IAHOM C MPUMEHEHMEM
(hoHAa OLEHOYHbIX CPEACTB.

Tekywasa attectauus sBnsieTcs 06s3aTenibHON, ee pe3ysibTaTbl OLEHMBAOTCA B 6an/ibHOl cucteme 1 no
peweHnto  kadpeapbl MOryT ObiTb Y4TEeHbl MpPWM MPOMEXYTOYHOM aTTecTauunm obydarowmxca. Popmoii
NPOMEXYTOYHOI aTTecTaumn 3HaHui, yMeHWii 1 HaBbIKOB 06YyYaloLLMXCS ABASETCA 3a4eT B 9 cemecTpe 1 3K3ameH
B 10 cemecTpe.

OcCBOeHMEe cofepXaHus  OUCUWM/IMHBI - OCYLLECTBNSAETCA C  WCMOMb30BaHWEM  AUCTAHLMOHHbIX
obpasoBatesibHbiXx TexHonornii (OOT) — 3MNeKTPOHHOro Yy4yebHOro kypca «MepuumHCKue OMOTEXHOIOTUN,
pacnonoxeHHoro no apgpecy: https://edu.vsu.ru/course/view.php?id=9747 Ha nopTasie «3DNIEKTPOHHbIN
yHuBepcuTeT BI'Y». MNepen Havyaiom y4eOHbIX 3aHATWI 00yYaloLWmMnca AOHKEH:

1. NpoBepuTb HanMune JocTyna K Kypcy. B cnydae BbisiBNieHWs Npob6/ieM CBOEBPEMEHHO 06PATUTBLCS K
npenogasaTesio Uan B CyX0y TEXHUYECKON NoSLEPKKN.

2. N3yuntb nHTEpENC Kypca, 3HaTb Crnocobbl B3aMMOAENCTBMS C npenogasaTesieM B pamkax JYK:
coobLeHne Ha hopyme, oTrpaBKa JIMYHOro COObLLEHNS, YaT.



3. O3HakOMUTLCA C UeNnbl K 3ajadyamy OUCUMNWHBI, NepevyHeM (OpPMUPYEMbIX KOMMNETEHLUA 1
pesynbTatoB 06yYeHus, NPorpamMmoni AUCLUMN/INHBI, KaleHAAPHbIM M1aHOM, TPAeKTopMein 0CBOEHUS AUCLMNIIVHBI,
KOMMIEKCOM BOMPOCOB U TPebOoBaHWUii 4151 NPOMEXYTOUHOM aTTecTauun.

4. O3HaKOMWTbLCA C MNEepeyHeM OCHOBHOM W [OMOSIHUTENILHON NuTepaTypbl, a Takke CMUCKOM
3/IEKTPOHHbIX 06pa3oBaTesibHbIX PEeCcypcoB, HEOOXOAMMbIX /11 OCBOEHWS AWUCLMMNWHBLL. [oayunTb JOCTYN K
3/1EKTPOHHBIM BMG/IMOTEUYHBIM CUCTEMAM, Ha KOTopble odhopmrieHa nognucka ®re0Y BO «BIY».

15. MMepeyeHb OCHOBHOW W AOMNOJIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHET,
Heo6XoAUMbIX A1 OCBOEHUSI AUCLUMNIIVNHbI

a) OCHOBHas nuTeparypa:

Ne n/n VICTOYHUK
Xonsska M.I'. MMKpO6HbIE BUOTEXHOOTMN: TEOPETUYECKNIA U NpakTuieckuii acnekTol / M.T. Xonsska,
1 M.A. HakBacuHa, B.I'. ApTioxoB; BOpOHEXCKMi1 rocyaapCTBEHHbIN yHUBepcUTeT. — BopoHex:

WN3pgatenbckuii gom BI'Y, 2017. — 236 c.

HakBacuHa M.A. BUOUHXVHUPWHI: MONEKY/IAPHO-TEHETUYECKE OCHOBbI, aHA/IUTUYECKUE U

2 cMHTeTMYeckue metogpl / M.A. HakBacuHa, M.I'. XonsBeka, B.I". ApTioxoB; BopoHexckuii
rocyiapCTBEHHbIV YHUBepcUTET. — BopoHex: N3paTtenbckuii aom Bry, 2021. — 160 c.

Xonsieka M.I". MNpakTnkym No 6uoTEXHONOMMN: UMMOBOW/IM30BaHHbIE BUOTEXHOIOTMYECKUE 0OBHEKTDI B
3 cucteme nabopaTopHbix paboT / M.I. XonsBka, M.A. HakBacuHa, B.I'. ApTioxoB; BopoHeXckuii
rocyiapCTBEHHbIV YHMBepcuTeT. — BopoHex: N3pgaTtenbckuii aom Bry, 2017. — 161 c.

6) gononHUTeIbHasa nuTeparypa:
Ne n/n VICTOYHMK
dapmaueBTnyeckaa 6uotexHonorusa / B.A. BbikoB 1 ap.; nog o6uw.pes. B.A. BbikoBa. — BopoHex:

1 M30-B0 BopoHex.roc. yH-Ta, 2009. — 432 c.

2 vk B. MonekynspHas 6uotexHonorus. MNpuHumnel n npumMeHexve / B. Fauk, k. MactepHak. — M.:
Mwup, 2002. - 589 c.

3 UWenkyHoB C.H. M'eHeTnyeckas nixeHepus / C.H. LWenkyHoB. — HoBocnbupck: Cub. yHMBepcuTeT.
2004. — 496 c.

4 EropoBa T.A. OcHoBbl 6uotexHonorum / T.A. EropoBa, C.M. KnyHoBa, E.A. XXuByxuHa. — M.: N3aar.

LleHTp Akagemms, 2006. — 208 c.

B) MH)OPMALMOHHbIE 3/1IEKTPOHHO-06pa3oBaTe/IbHbIe pecypchl (0mumasibHble pecypcbl UHTEPHET)*:

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HE By
2 Elibrary.ru — Hay4yHasi 3/1IeKmpoHHasi 6ubiuomeka
3 https://edu.vsu.ru/course/view.php?id=9747 — YK «MeduyuHckue 6uomexHo/1o2uu» Ha naamgopme

«D/IEKMPOHHBIT yHUBEpcumem BlY»

BBegeHne B GMOTEXHO/OIMIO: Y4EOHUK AN CTYAEHTOB BY30B [D/1EKTPOHHbI pecypc] / T.3.

4 HacTnHoBa .— 3nucta : KasiMbILKWiA rocyAapCTBEHHbI yHuBepcuTeT, 2013 .— 123 ¢. : un. — Pexum
fgoctyna: https://rucont.ru/efd/503898

AnewwHa E.C., KybTMBMpOBaH1e MMKPOOPraHM3MOB Kak OCHOBa GMOTEXHOMOMMYECKOro npolecca:
yuyebHoe nocobue / AnewmHa E.C. - OpeHbypr: Oy, 2017. - 191 c. - ISBN 978-5-7410-1658-9 -

5 TeKcT : aneKTPoHHbIN // ABC "KoHcynbTaHT cTygeHTa" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785741016589.html
LWmug P., HarnagHaa 6uotexHonorusa n reHetuyeckas nHxernepus / P. LUmug ; nep. ¢ HeMm. - 2-e nsa.
6 (3n.). - M. : BMUHOM, 2015. - 327 c. - ISBN 978-5-9963-2407-1 - TeKkcT : 31eKTpoHHbIli // IBC

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

Libim6aneHko H.B. BuotexHonorus. Yactb 1. TexHonormsa pekomonHaHTHon JHK [OneKkTpoHHbI
pecypc]: y4ebHoe nocobue (ans CTy4eHTOB 61MOI0rMyecknx cneLmanbHoOCTeN negarornyeckmnx

7 yHuBepcuTeToB)/ LibimbaneHko H.B.— 3n1eKkTpoH. TeKCToBble AaHHble.— CaHKT-IeTepobypr:
Poccuiickunii rocyaapCTBEHHbIV negarornyeckunii yumeepceutet M. A.W. l'epueHa, 2011.— 128 c.—
Pexum goctyna: http://www.iprbookshop.ru/20549.html.— 36C «IPRbooks»

16. NMepeyeHb y4eGHO-METOAMUECKOTO 0GecneyeHns A1 CaMOCTOATE/IbHOW paGoThl

Ne n/n MNCTOYHUK

1 Xonsiska M.I". Mnkpo6Hble 6MOTEXHOI0MMW: TEOPETUYECKUIA N NpakTnyYeckuii acnektbl / M., XonsBeka,
M.A. HakBacuHa, B.I'. ApTiox0B; BOpOHEXCKMIA rocy4apCTBEHHbIN YHUBEPCUTET. — BOPOHEX:



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

Mspatenbckuini gpom BIY, 2017. — 236 c.

HakBacuHa M.A. BUOVHXWUHUPWUHT: MOJIEKY/IAPHO-TEHETUYECKNE OCHOBbI, aHaJ/IUTUYECKME U
2 cuHTeTMYeckue metogpl / M.A. HakBacuna, M.I. XonsiBka, B.I". ApTioxoB; BopoHexXckuii
rocylapCTBEHHbIV YHMBEpCUTET. — BopoHex: M3pgaTtenbckuii gom By, 2021. — 160 c.

Xonseka M.I". MpakTuKym no 61uoTexHoNorMm: MIMMOBUNN30BaHHbIE BMOTEXHOIOrMYECKNE OOBEKTHI B
3 crucTeme nabopatopHbix paboT / M.I. Xonsska, M.A. HakBacuHa, B.I'. ApTioxoB; BopoHexXckuii
rocyfiapCTBEHHbI YHMBEpCUTET. — BopoHex: M3aaTtenbckuii gom Bry, 2017. — 161 c.

17. OGOpasoBaTe/ibHble TEXHOJIOTUU, UCMNOJMb3yeMble NpU peannsayum ydyeGHOI
OUCUMNN/VHBI, BK/OYaA [UCTaHUMOHHble oOOpasoBartesibHble TexHonorum (OOT,
3NeKTpoHHOe o6yuyeHue (30), cmelwlaHHOe 0GyUYeHue):

OcBoeHne cogepxaHna OAncunnnHbl OCyLWEeCTBNIAETCA C UCNoJib3oBaHNEM ANCTAHUMOHHbIX O6pa3OBaTeI'IbeIX

TexHonoruii (OOT) — 3NeKTPOHHOro yyebHOro kypca «MeauuMHCKME OUOTEXHOOMMW», PAaCMOMOXEHHOTO Mo
agpecy: https://edu.vsu.ru/course/view.php?id=9747 Ha noptasne «9NeKTPOHHbIN yHMBepcuTeT BIY».

18. MaTepuanibHO-TEXHUYECKOE oGecneyeHe AMCUMNINHDI:

YuebHasn ayautopust 415 NPOBELEHNS 3aHATUIA TEKLMOHHOTO TUNa:

CneunanusnpoBaHHas mebesb, Mpoektop EpsonEMP-X52, HoyToyk SamsungNP-RV410 SO1R ¢ BO3MOXHOCTbIO
nofknoveHns K cetn «MHTepHeT», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

YuebHass ayautopusi AO1s NPOBEAEHWUs] 3aHATUI CeMMHApPCKOro Tuna, Aas MpOoBEeAEHUS TPYMNOBbIX W
NHAMBUAYaNIbHbIX KOHCY/MbTaUUA, TEKYLLero KOHTPO/IA M NPOMEXYTOYHON aTtTecTaumu: Cneuuann3vpoBaHHast
mebesb, MNpoektop EpsonEMP-X52, HoyToyk SamsungNP-RV410 SO01R ¢ BO3MOXHOCTbO NOAKMNHOUYEHUS K CETU
«HTepHeT», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

19. OuyeHouUHbIe cpeacTBa ANA NPOBeAeHNA TEKYLLe N NPOMEXYTOYHOW aTTecTayuii

MopsiAOK OLEHKM OCBOEHUSI 06y4aloLMMUCS YyeBHOro MaTepuana onpeaensiercs
coflepXaHneM cneayrwmx pasgaesioB AUCUUNNHBGI

HavnmeHoBaHuve
WHavkaTop(bl)
Ne pasgena
/n AVCLMNAHb) KomneTeHuumsi(n) [OCTUXEHNS OueHouHble cpeacTBa
KOMMeTeHL MK
(moayns)
1. | OCHOBbI MUKPOGHOI OlK-1: CnocobeH OrnkK-1.2 Bonpocsbl kK pa3geny «OCHOBbI
6UOTEXHONOTM 1Cnosb30BaTh U Mcnonb3yet MUWKPOGHOIA BUOTEXHOMOTN»
NPUMEHATb OCHOBHble TecThbl
yHOaMeHTa bHbIe eCTeCTBEHHO-
W NpukKiagHble Hay4YHble NOHATUA U
MeaMUMHCKNE, MeToabl
€CTeCTBEHHO- ncciefoBaHuin npu
Hay4Hble 3HaHUA ans peLueHnm
NMOCTaHOBKN U NpodyeCCUOHasTbHbI
peLleHns X 3aga4
CTaHOApPTHbIX U
NHHOBaALUNOHHbIX OrlK-3.1:
3agjay OkasbiBaeT
npodieccuoHasbHoIA MeAMNLMHCKYHO
JeAaTenbHoCTH NnomoLLpb €
OrllK-3: ncnosib3oBaHMEM
CnocobeH cneunaiM3npoBaHH
NCMNo/1b30BaThb oro
cneunasM3upoBaHHO | AMarHOCTUYECKOro
€ QUarHocTu4eckoe u 1 nevebHOro
neyebHoe o6opyaoBaHus,
obopyaoBaHue, MeLULMHCKNX
NPUMEHSATb n3genuii,
MeanLUUHCKne npeayCcMOTPEHHbIX
nsgenuvs, ans
NekapcTBeHHble NCNosb30BaHnA B
cpencTsa, npodeccnoHabHO
KNeTouYHble i cchepe
NPOAYKTbl U TeHHO-
WH)XEHEPHbIE




HanmeHoBaHue

WuaukaTop(bl)
No pasgena
KomneTteHums(n) OOCTKEHNS OueHOouYHbIE cpeacTBa
n/n ONCUMNINHBI
KOMMEeTEHL MM
(moayns)
TEXHO0rnMK,
npeayCMOTPEHHbIE
nopsigkaMu okasaHus
MeANLMHCKOW
NOMOLLM
OrK-1: CnocobeH
1cnosb3oBaTh U
NPVMEHSATb
HOAMEHTa/IbHble
qjymﬂ VKnagHble OfK-1.2
puKnas Vicnonb3yet
MEANLIMHCKNE, OCHOBHbIE
€CTeCTBEHHO-
€CTECTBEHHO-
Hay4Hble 3HaHusA ans
Hay4Hble NOHATUSA U
NOCTaHOBKN U
MeToabl
peLleHus o
nccnefoBaHuin npu
CTaHOApTHbIX U
peLueHnm
WHHOBALIMOHHbIX
npoteccnoHasibHbl
3agad
o X 3aja4
npoceccnoHasIbHoM
[esaTenpHoCTH OMK-3.1-
OrlMK-3: o
OkasbiBaeT
CnocobeH
BrvonHpycTpus MeOULMHCKYH0 Bonpocel kK pasgeny
2. doepmMeHTOB vIcnork3osark noMoLLpb C «BbnonHaycTpusa hepmMeHTOB»
cneunanm3npoBaHHo
MCMNOJ1b30BaHNEM
€ AuarHocTuyeckoe u
cneunanm3npoBaHH
nevyebHoe
oro
obopyaoBaHue,
AnarHocTnyeckoro
NPUMEHSATb
1 nevebHOro
MeaULMHCKNE
o6opyaoBaHus,
nsgenus,
MeOULNHCKUX
NleKapCTBEHHbIE .
n3genuii,
cpeqcTsa, npeaycMoTPEHHbIX
KNeTOYHblE PeAy nﬂp
NPOAYKTbI U TEHHO- A
NCMNosib30BaHns B
WHXEHEPHbIEe
npodeccrnoHabHO
TEXHO0TNK, o
n chepe
npeayCMOTPEHHbIE
nopsigkaMu okasaHus
MeANLMHCKOM
NOMOLLM
3. | OCHOBbI KNETO4HOW OrK-1: CnocobeH OrllK-1.2 Bonpocsl k pasgeny «OCHOBbI
NHXEeHepum 1cnosb3oBaTh U VMcnonbayeTt KNETOYHOWN NHXEHEPUUN»
NPVMEHSTb OCHOBHblE
oyHOaMeHTasbHble €CTeCTBEHHO-
N NpUKNagHble Hay4Hble NOHATUS U
MeaMUMHCKNE, MeToabl
€CTEeCTBEHHO- ncciegoBaHuin npu
Hay4Hble 3HaHusA ans peLueHnm
NMOCTAHOBKN U NpogIeCCUOHATbHBI
peLleHns X 3aga4
CTaHOApPTHbIX U
WHHOBaLMOHHbIX OrlK-3.1:
3agad OkasblBaeT
npod)eccuoHasbHoIA MeAMLMHCKYHO
OesTenbHOCTH nomoLpb ¢
OrlK-3: MCNOJ/Ib30BaHNEM
CnocobeH cneumnanM3npoBaHH
ncnonb3oBaTb oro
cneunasM3MpoBaHHO | AMarHOCTUYECKOro

€ AnarHocTmnyeckoe u

1 neyebHOro




HanmeHoBaHuve
WuaukaTop(bl)
No pasgena
KomneTteHums(n) OOCTKEHNS OueHOouYHbIE cpeacTBa
n/n ONCUMNINHBI
KOMMEeTEHL MM
(moayns)
nevyebHoe
obopyaoBaHue,
NPUMEHSATb
MeAULUHCKME
Al 060pynoBaHus,
nsgenus,
MeOULNHCKUX
NeKapCTBEHHbIE .
n3aenui,
cpeqcTsa, npeaycMoTPEHHbIX
KNeTouYHblEe peAy nﬂp
NPOAYKTbI U TEHHO- A
NCMNosib30BaHns B
WHXEHEPHbIEe
npodeccrnoHabHO
TEXHOI0TNK, o
n chepe
npeayCMOTPEHHbIE
nopsigkaMu okasaHus
MeANLMHCKOM
NOMOLLM
OrK-1: CnocobeH
1cnosb3oBaTh U
NPVUMEHSTb
HOAMEHTa/IbHble
q)ymﬁ nKnagHble Ork-1.2
puKnas Mcnonb3yet
MeaMUMHCKNE,
OCHOBHblE
€CTeCTBEHHO-
€CTEeCTBEHHO-
Hay4Hble 3HaHusA ans
Hay4Hble NOHATUS U
NMOCTaHOBKN 1
MeToabl
peLleHns o
ncciefoBaHuin npu
CTaHOApPTHbIX U
peLueHnm
WHHOBALMOHHbIX
npodeccnoHasibHbI
3agad
o X 3aja4
npoceccnoHasibHoiA
OesTenbHOCTH OMK-3.1-
OrlK-3: o
OkasbiBaeT
OCHOBSbI CnocobeH
o MeOULMHCKYH0 Bonpocsbl k pa3geny «OCHOBbI
4. | reHeTN4ecKoi NCMno/sib30BaTb ¥
nomoLpb C reHeTUYeCKol UHXEHEPUN»
NHXEHEepUM cneunanm3npoBaHHo
MCMNoNb30BaHNEM
€ ANArHOCTUHECKOR M | 0 o i 00BAHH
nevyebHoe 4 P
oro
o6opyaoBaHue,
ANarHoCcTn4eckoro
NPUMEHSATb
1 nevebHOro
MeaULMHCKME
o6opyaoBaHus,
nsgenus,
MeLULMHCKNX
NleKapCTBEHHbIE L
nsgenui,
CpeAcTBa, npeaycMoTPEHHbIX
KNeTOoYHble peay nﬂp
NPOAYKTbI U TEHHO- A
NCMnosib30BaHns B
WHXXEHEPHbIEe
npodeccnoHabHO
TEXHOI0TNK, ii cepepe
npeayCMOTPEHHbIE P
nopsigkaMu okasaHus
MeANLIMHCKO
NOMOLLM
MpoMexyTouHas aTTecTauus lMepedyeHb BONPOCOB K 3a4emy,
nepedyeHb BONPOCOB K 3K3aMeHy
dopma KoHTponsA — 3a4eT B 9 cemecTpe, 3k3ameH B 10 cemecTtpe

20. TunoBble OLEHOYHble CpeAcTBa U MeTo4MUYecKue matepuasnbl, onpegensioume
npoueaypbl OLleHUBaHUA

20.1. TeKywmit KOHTPO/Ib yCNeBaemMoCTuU

KOHTPO/Ib YCNEBAEMOCTU MO AVUCLMM/IMHE OCYLLECTBASIETCS C MOMOLLbIO CNEAYHOLMX OLEHOUYHbIX
CpeacTs:



Bonpochbl pasgena «OCHOBblI MUKPOGHOI GMOTEXHO/IOTUU»

Kakne npogyueHTbl MCNosb3yoT B 6roTexHonorun? Kakne tTpebosaHmsa npegbasisaioT K HUM?

Kakne meToabl NCMoNb3yoT A/19 NOAroTOBKM U nogoopa npoayueHToB?

OnuwnTe OCHOBHbIE CTaaUN BUOTEXHO/IOTMYECKOTo NPON3BOACTBA.

UT0 HasblBalT «bMopeakTopoM»? Kakne cuctemMbl BKIoHaeT bropeaktop?

Kakme npogyKTbl OTHOCAT K NEPBUYHBLIM U BTOPUYHLIM MeTabonmtam? Kak ux nosyyator?

Uem HenpepbIBHOE Ky/IbTMBMPOBAHME OT/IMYaeTCs OT NepUoanNYecKoro?

C Kakoil Uenbto B GBUOTEXHONOTNN UCMNO/b3YHT MyTareHes?

Kakme myTaHTbl Ha3bIBaOT PEryASTOPHLIMU 1 aYKCOTPOIHLIMMN?

Kakoli 06paboTKe NoABepratoT K/IETOUHY CYCMEeH3UI0 N0 3aBepLUEHUN npolecca pepmeHTaumm?
KakoBbl OCHOBHbIE NMYTW YBENNYEHNSA BbIXO4A Lle/1eBoro Metabosmta B MUKPOGHOW 6UOTEXHOOMTNN?
UTo NnoHMMaloT Noj TEPMUHOM «MacliTabrpoBaHne Npon3BoacTBa»?

KakoBbl 0CO6EHHOCTU KY/IbTUBMPOBAHUSA PaCTUTESbHbIX, XXMBOTHbBIX U MUKPOOHbLIX KNETOK?

B yem 3aknoyaeTcs CyTb OCHOBHbIX MEXaHN3MOB Pery/isaumm 3KCNpeccum reHoB B MUKPOOHOW KieTke?
KakoBbl cnocobbl NPOMbILLIEHHOTO MOJSTyYEHUA aMUHOKUCIOT?

KakoBo MeguuuHCKoe npuMeHeHne aMUHOKUCIOT?

OnuwnTe Knaccumkaumo n NpUMeHeHNe aHTUOGNOTUKOB.

Kak nony4yatoT aHTMbrMoTUKn?

Kakme BuTamMmHbI MOJTyHatoT GBUOTEXHOMOTMYECKAMU METOAAMU M NOYEMY?

KakoBo MeguLMHCKOe NPUMEHeHe BUTaMNUHOB?

OxapakTepusyiiTe TEXHOMNOTUIO NOyYEHUS BUTAMUHOB.

OxapakTepusyinte 3sTanbl MNOAydYeHUs (TEXHOMIOTMNO MOJTyYEeHUS) MNEPBMYHOrO MeTabosmMta C NOMOLLbH
MUKpOOpraHnsma-npoayLeHTa.

OxapakTepuayiiTe 3Tanbl MONyYeHUs (TEXHOMIOTUID MOJTyYEeHNs)) BTOPMYHOTO MeTabosmTa C MOMOLLBHO
MUKpOOpraHn3ma-npoayLeHTa.

Bonpockl pasgena «<bnonHayctpusa coepmeHTOB»

Oxapaktepusyiite TEXHOIOTUI0 NOyYeHUss (DEPMEHTHBLIX NPenapartoB C MOMOLLbID GMOTEXHOIOrMYECKNX
MEeTOL0B.

KakoBbl Hanpas/ieHNs NCNosib30BaHNsa PepMEHTOB B MeaunuuHe? MpruBeanTte npumepsl.

Kakune hun3anko-xummnyeckme metoabl MCNOMb3YyT 4718 UCCNef0BaHNSa akTUBHOIO LieHTpa pepMeHTa?

UT0 npeactasnseT coboit uMMmobnnmnsaumsi PEPMEHTOB?

OonuwmnTe MeToabl UMMOBUIN3aLMN PepMEHTOB.

Uem mMeToAbl OU3NYECKO MMMOBUAU3aALUN OT/IMYAKOTCSA OT METO/I0B XMMUYECKO MMOBUAN3aLmun?
Kakune chakTopbl BAMAKOT Ha afcopbumio hepmMeHTOB Ha HepacTBOpPMMOM HocuTene? Kakue cBoicTBa
(PEPMEHTOB U3MEHAKTCH B pe3dy/ibTare ux MMmobuamsaumm?

Kak 3aWmnTnTb akTUBHbI LEHTP hepMeHTa Npyu MMMOGUAN3aLmmn?

Heobxogumo npoBecTv ummobuamnsauuio depMeHTa Ha MoIaHNOHHOM HocuTene. Kakue chakTopbl v
YCMOBMS HY)XXHO YYeCcTb?

Kak ocyliecTBisoT nog6bop Hocutens A8 nmmobunmsaunm pepmeHTa?

C KakvMMy MpUYMHamMm MOXET ObiTb CBSA3aHO PEe3KOe CHIKEHWE YPOBHS akTMBHOCTWM MMMOOGMW/IM30BaHHOIO
hepmMeHTa N0 CPaBHEHMIO C TAKOBbLIM 4151 CBOOOAHOro 6enka? Kak 3T0 MOXHO YyCTpaHUTb?

[aiite cpaBHUTENbHYIO XapakTePUCTUKY METOA0B MMMOOUIM3auun epMeHTOB.

OxapakTepusyinTe aTtanbl npoBeAeHMs U3NYECKo MMMOGUIM3auun depMeHTa KU NoJlyvYeHnst ero
NPOMbILLNEHHOTO Npenapara.

Oxapaktepusyiite 3aTanbl MNPOBEAEHUS XMMWUYECKOW WUMMOOUAM3ALMN IEPMEHTA W MOMYyYEHUS €ro
NPOMBbILL/IEHHOTO NpenapaTa.

B yem cocToMT TeopeTnyeckoe 3HavYeHve nccnefoBaHnii IMMOGUIN30BaHHbIX (DEPMEHTOB?

Uto npeactaBnsAlT coboil 6uoceHcopbl? KakoBbl MPUHLUMMBLI UX AEACTBUSS? KakoBO nNpakTuyeckoe
nprvMeHeHne 61MoceHcopoB?

Kakne nmmobunimsoBaHHble (epMEHTbI MPUMEHSIIOT B 3H3UMOANATHOCTHKE N SH3MMOTepanum?

Bonpochkl pasgena «OCHOBbI KNeTOUHOI UHXeHepun»

Kakum 06pa3om nosyyatoT KynbTypy KIEeTOK pacTeHnii? Kakve ycnoBusi HEO6X0AMMbI 4718 3TOro?
KakoBbl MexaH13Mbl aeandhepeHLMPOBKA KNETOK U KasycoreHesa?

KakoBbl OCHOBHbIE OT/IMUNS Ka/ITyCHBIX KNETOK OT HOPMasIbHbIX?

Kak MOXHO 1MCno/b30BaTh Ky/IbTYpY KIIETOUHbIX CYCMNEH3MNIA?



Kakve npofykTbl MeAMLUMHCKOro Ha3HavyeHus nosy4vatoT C UCMOoJIb30BaHNEM Ky/bTypbl U30/IMPOBaHHbLIX
KNEeTOK pacTeHUn?

Kak nonyyatot oTenbHble KNeTkn pacTeHnidi 1 npoTonnacTtbl?

UTo Takoe «comartuyeckas rmopuamsaunsa»? Kak nonyyatiot comatnyeckme rmopuabi?

KakoBbl NepcnexkTMebl cOMaTuyeckoi rmépuamsaummn?

OnuwwinTe nocnenoBaTesibHOCTb 3TanoB NoJyYeHUs Kakoro-Mbo NekapcTBEHHOIO BeLLeCcTBa € NOMOLLbHO
METOA0B K/I€TOUYHOIN NHXEHEPUU.

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

KakoBbl fOCTMXEHMSA U OCHOBHbIE NMPO6/eMbl KNIETOYHON NHXEHEPUMN XUBOTHBLIX?

UTto npeactasnstoT coboii CTBOMOBbIE KNETKN? Kak X noayyatoT 1 MCNOMb3YHT?

OnvwnTe MegULMHCKOe NMPUMEHEHNE KNIETOUHbIX TEXHOSIOTUIA.

Bonpocbl pasgena «OCHOBbI FeHeTUUECKOW MHXEeHepumn»

OxapakTepu3yiiTe OCHOBHbIE 3Tarbl FEHHO-NHXEHEPHbIX MPOEKTOB.

Kakne thbepMeHTbI NCMOMb3YIOT B FEHHO-NHXEHEPHbIX MpoeKTax?

OxapakTepusyiiTe cnocoobbl NosTyYeHUs FeHOB.

KakoBbl 0CO6EHHOCTV NOTYYEHUSI TEHOB 3YKapuoTUYECKMX OPraHu3mMoB?

UTto Takoe 3HAOHYKeas3bl pecTpukummn Tuna Il n nouemy oHM BaXKHbI 47151 TEXHOMOTMWN PEKOMOMHAHTHbIX AHK?
UTo Ha3bIBaOT reHeTUYeCcKnM BEKTOpoM? Kakne TpeboBaHusA NpeabsaBasatoT K BeKTopam?

Kak co3patoT reHeTu4eckne BEKTOpbI?

Kakune Tvnbl BEKTOPOB BaM M3BECTHbI? UeM OHM OTMYaloTCa Apyr oT apyra?

UTo NOHMMAIOT MO TEPMUHAMUN «OTXKUI» U «IMTUPOBAHNE»?

KakoBbl cnocobbl co3faHns peKoMOrHaHTHbIX Monekyn AHK?

OnuwunTe cnocobbl BBEAEHNS TEHOB B Yy)XEPOLHbIE KIETK/

OxapakTepusyiiTe cnocobbl BBeAeHNs1 pekomouHaHTHO AHK B kneTku E. coli.

UT0O Ha3blBaOT reHOMHON 6UGIMOTEKOI? KakoBbl 3Tanbl CO34aHNs FeHOMHON 6U6/IMOTEKN?

3auem pecTpuumpoBaHHyto nnasmngHyto JHK nepea nurnposaHnem obpabartbiBatoT WenoyHol doctaTason?
MoyeMy nnasMMOHbIA BEKTOP C MakCUMaslbHO CW/IbHbIM MNPOMOTOPOM He BCerga SBASAETCA Hauyyllum
3KCNpPeccupyoLnm BEKTOPOM?

B uyem npeumyLlecTBO JloKanM3aLun 4YyKepoAHbIX OenkoB Ha MNOBEpPXHOCTW KkneTok? Kak cpenatb
peKkoMbMHaHTHbIe GeSKU CeKpeTUpyemMbIMn?

Kak BCTpOMTb B N1a3muay HeCKONbKO Konuii reHa?

Kak ngaeHTMmumnpyoT KNeTkn-MmnweHn, NoAyUNBLLNE HYXHBIA reH?

Kaknmun cnocob6amm MOXHO BAUSITb HA 3KCMPECCUIO TEHOB, KITOHNPOBAHHbIX B MPOKAaPMOTUYECKMX OpPraHn3max?
Mpepnoxnte cnocobbl CHMKEHNS MeTaboIMyeckoin neperpyskn knetok E. coli , cnHTesmpyowmx B 60/1bwLOoM
KO/INYEeCTBE PEKOMOUHAHTHbIN BEsIoK.

MHorga cTpaterust cuHTesa 6enka-mMyleHn BK/IKOYaeT nojlydeHne 3Toro 6esika B COCTaBe XMMEPHOro
npoaykTa. B uem npenmyLLecTBO Takoro noaxoga? Kak co3gatT XMMeEpPHbIii 6e10K?

Kakne npenmyliecTsa n HegoCTaTkm MMEET UHTerpaums nnasmuaHoro Bektopa B xo3sickyro JHK?

OnuwnTe cnocobbl NOYYEHNS TEHHO-UHXEHEPHOr0 UHCYNHA.

OnuwmTe cnocobbl NOTYYEHUSI TEHHO-UHXEHEPHOIO COMATOTPONMHA.

OnuwmTe cnocobbl NOTYYEHUSI TEHHO-NHXEHEPHOTO UHTEPdIEpOoHa.

Mouemy ANA MONYYEHWS MHOTUX PEKOMOMHAHTHbLIX OEefIKOB Jydlle MPUMEHSATb 3JyKapuoTUyeckue, a He
NpokaproTMnyeckne cucTembl?

Mouemy Ti-nnasmuga u3 Agrobacterium tumefaciens nogxoguT A9 cO34aHMA  BeEKTOpa-nepeHocuyrka
Yy)KEPOAHOI0 reHa B XpOMOCOMHYH0 JHK pacTeHwnii?

Kak co3gatoT reHeTndeckn MmogumumpoBaHHble pacTeHns? KakoBbl BO3MOXHbIE PUCKM MCMOJ/Ib30BaHUS TEHHO-
MOAMPMLMPOBAHHbIX PACTEHUIA?

Kakne pekoMOUHaHTHbIe O6efikyM, WCMOoMb3ylwnecs B MeauuuHe, MOoJlydeHbl C  MOMOLLbID MEeTOo4OB
reHeTMYECKOW NHXEHEePUN?

C NomoLLbl0 Kaknx MeTOA0B FeHETUYECKOW WUHXEHePUU BO3MOXHO U3MEHEHUe (OU3MKO-XUMUYECKUX CBOWNCTB
hepmeHTOB? Kakune cBoicTBa hepMEHTOB MOXHO U3MEHATL?

KakoBbl OCHOBHble NPO6EMbI FEHETUYECKON MHXEHEPUN XKNBOTHbIX?

UTo NnoHMMatoT Noj, TEPMUHOM «FeHHas Tepanusi»?

[na neyeHus kaknx 3aboneBaHnin YenoBeKa NCNOMb3YHOT FEHHYI0 Tepanuio?

OxapakTepuayiTe cTpaTeruy reHHol Tepanum 1 yc/ioBUS €e UCNOJ/Ib30BaHNsA B KIMHUYECKOI NpaKTuke.

KakoBbl OT/IM4MSA reHHOW Tepanum ex Vvivo u in vivo?

Kakne cuctembl MOryT 6bITb MCNOJIb30BaHbI AJ/15 OCTaBKM FEHOB B K/IETKM YeloBeKa?

OxapakTepuayiiTe BUPYCHbIE BEKTOPbI, MpeAHa3HauYeHHble 4151 4OCTaBKM LIe/IEBbIX TEHOB B KNIETKU Ye/oBeEKa.
KakoBbl NpenmyLlecTBa 1 HefoCTaTKu BUPYCHbIX BEKTOPOB MpW UCMOJ1b30BaHNM B FEHHOI Tepanun?

Kakne HeBMpPYCHble CMCTEMbI MOTYT ObITb MCNOJIb30BaHbI 419 4OCTAaBKN FEHOB B KNETKU YEI0BEKA MPU reHHOV
Tepanun? KakoBbl X NpenMyLLLEeCTBa U He4OCTATKM N0 CPAaBHEHMWIO C BUPYCHbIMWU cUcTeMamMm?



KakoB mpuHUMN [ENCTBUS /IEKAPCTBEHHbLIX CPEeACTB Ha OCHOBE O/IMIOHYKNEOTUAO0B? [Ns NeyYeHus Kakux
3ab0/1eBaHNii YenoBEKa OHWN NCMOSb3YTCA?

OxapakTepusyinTe COBpEMEHHOE COCTOSIHNE NCCeA0BaHNA B 06/1aCTV FeHHON Tepanuu.

KakoBbl OCHOBHbIE NPOGEMbI, «CAEPXMBAKOLWME» NPOrpecc B 06/1acTu reHHol Tepanun? Kak ux nbitatoTcs
pewaTb?

TecToBble 3agaHns:
3aganue 1. BbiGpaTb NpaBusibHbIiA OTBET UM OTBETHI.

1. CyuwHocTb 1060ro GMOTEXHONOMMYECKOro npoLecca onpegensieTcs: a) cneundmrkoli KNeTKM-NnpoayLeHTa;
6) cneundukoin nuTaTenbHOW cpefbl A8 KNeTKA-MPOoAyLeHTa; B) OCOOGEHHOCTAMU  KOHCTPYKLUK
6uopeakTopa; r) 0CO6eHHOCTAMU BbIAENEHNSA U OUYUCTKN LIEeSIEBOT0 NPOAYKTA.

2. ButamuH B, cMHTE3MpyeTCA ApoXokamu B: @) NlaTeHTHYHo a3y pocTa; 6) npodiasy; B) 3KCMOHEHLMANBHYIO
(hasy pocTa,; r) cTtaumMoHapHyto gpasy pocTa.

3. Mo pasvepy W UENeBOMY Has3HaA4YeHU0 OuopeakTopbl MOryT ObiTb: @) A9 MNOBEPXHOCTHOMO
KyNbTUBMPOBaHUSA; 6) AN aHaspOO6HbIX MPOLLECCOB; B) A1 Me30(hW/IbHbIX OpPraHn3MOB; T) OMbITHO-
NPOMbILLNEHHBLIMK; 4) 418 TBEpAOdIa3HbIX NPOLECCOB.

4. MeTo4 NONyyYeHUs MYTaHTOB, YCTOMUYMBBLIX K aHasioram LesfieBblX MeTabonntoB, WUCMNOMb3yeTcs [Ans
noslyyeHns: a) aMMHOKUCAOT; 6) 6enkoB; B) BUTAMWHOB; ) aHTUOMOTMKOB; A) WUMMOOGWIN30BAHHbLIX
hepMeHTOB.

5. K MukpoopraHnsMam-npoayLeHTam npenbsB/isioT OCHOBHblE TEXHO/IOMMYeCckMe TpeboBaHUs: a) BbiCOKas
CKOpPOCTb pocTa; 6) cnocobHOCTb K (DOTOCMHTE3Y M XEMOCWUHTE3Y; B) YCTOMUYMBOCTb K 3apaXXeHWio
MOCTOPOHHEW MUKPOMH/I0POIA; ) CMOCOBHOCTb CUHTE3VMPOBaTb LIESIEBON MPOAYKT; A4) MCNOSb30BaHue
JeleBbIX HenuLLEeBbIX Cy6CTPaTOB; €) A/IMTE bHbIN XXU3HEHHbIA LK.

6. AHTMOMOTMKMN CUHTE3NPYIOTCA BO BPEMS: @) NaTeHTHON dasdbl pocTa; 6) aKCNoHeHUMabHON ddasbl pocTa; )
cTaunoHapHoii dpasbl pocTa; 4) dpasbl OTMUpPaHns.

7. K thaktopam, BAMAKOWMM Ha 6UocnHTE3 (DEPMEHTOB, OTHOCATCS: @) reHeTnyYeckas nNpmpoga NpPoAyueHTa,;
6) HasIMume B cpefe MHAYKTOpa; B) UCMO/Ib30BaHMe 6/I0KMPOBaHHbLIX MyTaHTOB; I) HA/IMUME B NUTATE/IbHOM
cpefe KoHauumoHmpyoLwero dpakropa.

8. K dwmsnuyeckum meTogam MMMOOGUM3ALMM OTHOCAT: a) ryTapanbAerngHoli mMetof; 6) BK/IOYEHME B
MUKPOKaNCy/ibl; B) METOZ, 3/1EKTPOOCAXKAEHWS; ) BKIOYEHNE B BOMIOKHA.

3agaHuve 2. OueHUTe, BEPHO N1 CYXAeHMeE. VicnpaBbTe OLUMOKN B HEBEPHBIX CYXAEHUSX:

1. OcCHOBHbIM KpuUTepreM Ana nogbopa 6MoN0rMyeckoro o6bLekTa B MUKPOOHON GMOTEXHOIOMMM SIBASIETCS
CNOCOBHOCTb CMHTE3NPOBATH LIe/IEBOI NPOAYKT.

2. ComaTnyeckas rmbpugmsaums — oavH 13 LEHTPasIbHbIX METOLOB FEeHETUUECKOW UHXEHEPUN.

3. J1aKTO3HbIn ONEPOH — NpUMep penpeccnbesibHOro onepoHa.

4. HyXHbIn TeH B reHeTUYECKON UHXEHepun Mpy BOCCO34aHWM ero Ha OCHOBE W30/IMPOBAHHOW MaTpUYHOI
PHK nonyyatoT npu nomown goepmenta AHK-3aBncumoii AHK-nonnvepassi.

5. To pasmepy u LeneBOMYy Ha3Ha4YeHU0 6GropeakTopbl NoApPas3fesnslT Ha nabopaTopHble, NUIOTHbIE Y
MPOMbILL/IEHHbIE.

6. [na npom3BoACTBa aMUHOKUC/IOT UCNOJb3YHT ayKCOTPOOHbIE MYTaHTbI.

7. B pesynbTtate myTauun B reHe-perynsatope nHayumnbesnbHole oepmMeHTbl MOTyT CTaTb KOHCTUTYTUBHBIMU.

8. PaboTbl B 061aCTU KIETOYHOW MHXEHEPUN NogpasyMeBatoT Co34aHne U NCMNo/b30BaHNE PEKOMOVHAHTHbIX
JOHK.

9. Cwnctema KOHTPONA W PeryMpoBKUM GMOTEXHOIOrMYECKOro npolecca M03BONSET BHEAPUTb MNPUHLMNM
AnddepeHUMpoBaHHbIX PEXMMOB B MPON3BOACTBO.

10. Hanbonee nepcnekTMBHLIMW ABASIOTCA NEPUOSNYECKUe BUOTEXHOIOMMYECKE NMPOLLECChI.

OugeHKa 3HaHU, YMEeHWUI N HaBbIKOB, XapakTepusyoLwmnx atansl GOPMUPOBAHUSA KOMNETEHUMIA B paMKax
N3y4YeHUs ANCUUNNHBI, OCYLLECTBNAETCH B XO4e TeKyLLel 1 NPOMEXYTOYHON aTTecTaymu.

Tekywaa arrectauma npoBOAUTCA B COOTBETCTBUM C TOSIOXEHMEM O Tekylleil atrectauun
obydyallmxca MO nporpammMam  BbiCllero obpa3oBaHMs  BOPOHEXCKOro  rocyapCTBEHHOro
yHuBepcuTeTa. Tekyllan atTectauns NpoBoAnUTCA B (hopmax: yCTHOro onpoca (MHAUBMAYasbHbIA Oonpoc,
hpoHTanbHas 6eceaa, AokNaapbl); MMCbMEHHbIX paboT (KOHTPOMbHbIE PaboThbl, TECTUPOBAHMS).

MpomexyToyHas arrectaumsa NPoBOAUTCH B COOTBETCTBUM C [MONIOXKEHVEM O NPOMEXYTOYHOM
arTectaumv obyyaroLLmMXcs o nporpaMmam BbiCLLErO 06pa3oBaHus.

KOHTPO/IbHO-U3MepuTeibHble MaTtepuasibl NPOMEXYTOYHON aTtTecTtauun BKIKOYAOT B cebs
TeopeTuyeckne BOMPOCHI, MO3BOMAIOWME OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHWA. lMpu oueHuBaHUK
MCNO/Ib3YeTCA KayeCTBEHHas Likana oueHOK. Kputepun oueHnBaHus NpuBeseHbl HAXE.

Tpe6oBaHUs K BbINOMIHEHWIO 3aaHWii (U/TN LKa/bl U KPUTEPUI OLlEHUBAHWS)



Ons oueHMBaHMSI pes3ysbTaToB O6YyyYeHWs Ha 3adeTe WCMo/b3yTCA creaylole nokasaTenn: BnajeHue
TEOPEeTUYECKMN OCHOBAMM [AMCLMMN/IMHBI, CMOCOGHOCTL MMIOCTPMPOBATb OTBET NpuMepamu, dpaktamu, AaHHbIMM
Hay4YHbIX UCC/eA0BaHWIA.

[Lns1 oLleHNBaHWs pe3ynbTaToB 06yYEHUs Ha 3a4eTe UCMNOMb3YeTCsl — 3a4TEHO, HE 3a4TEHO.

YpoBeHb
Kputepun oueHnBaHNsi KOMMNETEHLWI cchopmmpoBaH LLikana oueHok
HOCTH
KOMNEeTEHLUMIA

CooTBeTcTBME  OTBETa  0OOy4yaloLEerocs  BbllLenepeyncnieHHbIM Baso8bll 3aymeHo
KpUTEpUsM. YpoBeHb
HecooTBeTcTBME OTBeTa 0O0y4aloOWErocs  BblWENEPEUNCIIEHHBIM - He 3aumeHo
KpuTepusam. OTpbIBOYHbIE (oparMeHTapHble 3HaHWs. [py6ble OWNGKN B
oTBeTE.

[na oueHnBaHMsA pe3ynbTaToB 00yYeHMS Ha 3K3aMeHe WCMOMb3yHTCA Ccredylolmne nokasaTenn: BRajeHue
TeopeTUyeCcKMM OCHOBaMM AUCLMNAMHBI, CNOCOBHOCTb WAMKCTPMPOBATL OTBET npuMepamu, aktamu, AaHHbIMU
Hay4HbIX NCCNe0BaHui.

[ns npoMeXyTo4HOM aTTecTaunm He06XxoAMMO BbINOHUTL TabopaTopHbIe paboTsl.

[na oueHvBaHus pe3ynbTaToB OOYYeHUs Ha 3K3amMeHe Wcnosb3yeTca 4-6a/ibHas WKana — «OT/IMYHO»,
«XOPOLOo», «yAoB/NETBOPUTENIBHO», «HEY0B/IETBOPUTESTIBHO».

CooTHoOLLEHWE NoKasaTesiei, KpMTepUeB 1 LKaslbl OLeHUBaHWUS pPe3y/bTatoB 06yveHus

YpoBeHb
Kputepun oueHnBaHNsi KOMMNETEHLWI cpopMMpoBaH LLikana oueHok
HOCTHK
KOMMNeTeHLMIA

O6yuatowuiics B NOMHOW Mepe BAajeeT MOHATUAHBLIM annapaToMm | [1oBbIWeHHbIT Om/u4Ho
[aHHON o6nacTn Hayks (TeOpeTUYecKMMU OCHOBaMU AUCLUMNAVHLI), YPOBEHb
CNocobeH WMMHOCTPUPOBAaTbL OTBET MpuMMepamu, oaktamu, AaHHbIMU
Hay4HbIX UCCNef0BaHWii
Ob6yvalowuiics B LefIoOM Bnageetr TeOpeTUYecKUMK OCHOBaMW Ba308bili Xopowo
AVCUMNNNHBI, AoNycKaeT 1-2 HETOYHOCTU B OTBETE. YpOBeHb
O6yvarowuiica Bnageetr 4YacTUYHO TEOPETMYECKMMW  OCHOBaMu lMopozosbili Yoosnemsopu-
AVCUMNNNHBI, fornyckaeT 1-2 Herpyoble OWnbKM B OTBETE. YpoBeHb meJibHO
O6yvyarowuiica  AEMOHCTPUPYET  OTPbIBOYHbIE,  (hparMeHTapHble - Heyodosnemsopu-
3HaHMA NO MporpaMme AWUCUMNIUHBLI, JOMNycKaeT rpybble ownbkn B meJsibHO
oTBeTE.

20.2. NMpomeXXyToyHasa atrectauus

MpomexyToyHasa atrectauus no AWCUMIJIMHE OCYLLUECTB/IAETCA C MOMOLWbLID Ceyowmnx
OLUEHOYHbIX CPeacTB:
MepeyeHb BOMPOCOB K 3a4eTy:
Ne n/n MepeyeHb BONpocoB
BroTexHonorusa Kak Hayka, ee 3agaun. ictopusa 6uotexHonornn. CeAsb 6UOTEXHONOTNN C
APYTMMU HayKaMu.
XapaKTepucTvKa OCHOBHbIX HanpaB/IeHNA GMOTEXHOIOTUN.
O6Lwan xapakTepucTnka NPoAYLIEHTOB, UCMONb3YeMbIX B GUOTeExHonornn. TpeboBaHus,
npegbsaBrigemMbie K npoayLeHTam.
Oco6€eHHOCTY perynsumm MetabovM3Mma B MUKPOOHO KTeTKe.
[yTK NoBbILWEHNS BbIXO4a LEeeBoro metabonmta npoayLeHTa.

GOlAl W N =




MeTozp! nof6opa NpoayLEeHTOB AJ1s Ky/IbTUBMPOBaHUS. /Icnonb3oBaHNe NHAYLMPOBAHHOIO

6. MyTareHesa, MeTOLOB CesieKUMW, TEHETUYECKON U KIETOYHOWN MHXEHepUn A1 NoaroTOBKM
6ronormyecknx 06 LEKTOB-NPOAYLIEHTOB A1 Ky/IbTUBUPOBAHKS.
7 OCHOBHble CTagun BMOTEXHOIOMMYECKOrO MPOU3BOACTBA, UX Xapakrepuctuka. Cbipbe U
nuTaTesbHble cpeabl 4718 KybTUBMPOBaHNUS NPOAYLIEHTOB.
8. MprHUMNbI AENCTBUS M KOHCTPYKUMK BropeakTopoB. Knaccudmkaums 6MopeakTtopos.
9 XapakTepucTuka cucTeM nepemMeluvMBaHus, aspauuu, TensoobmeHa, neHoraweHus,
) cTepuan3aunm, KOHTPONS M PEryIMpPoOBKM BUOTEXHOIOTMYECKOTO npoLecca.
10. MaclutabmpoBaHme GMOTEXHOMOTMYECKOro NpPoM3BoACTBA.
BuoTexHonoruyeckne npoueccbl M annapartbl  NepUoAUYECKOro  Ky/JbTUBUPOBAHUS.
11. Moaundoykaumm Nepuoanyeckoro  KynbTUBMpPOBaHUS. KuMHeTMYeckme Modenun pocTa
npoayueHTa B peaktope. ®a3bl pa3BuTus NpoayLeHTa.
12 BruoTexHonormyeckne npoueccbl M annapatbl  HEMNPEPbLIBHOIO  Ky/lbTUBUPOBAHWS.
' XemocTaTHbI 1 TypbuaoCTaTHbIN PEXMMbl HENPEPBLIBHOIO KYNbTUBMPOBAHUS.
13. Oc06EeHHOCTM KyNbTUBMPOBaHNSI MUKPOOHbIX, PACTUTE/TbHBIX U XXMBOTHbIX KIETOK.
14. MeToAb! BblAeNeHNs, O4UCTKM U MoAMdIMKaL MK Lie/IEBOr0 NpoayKTa.
15 OCHOBbI TEXHO/I0TUK MPOU3BOACTBA MEPBMYHBLIX METAB0/IMTOB Ha NPMMEPE aMUHOKUCOT.
' MeaMuUHCKOe NPUMEHEHNE aMUHOKNCOT.
16 OCHOBbI TEXHOMOTMM MPOU3BOACTBA NepBNUHbIX MeTabo/IMTOB Ha MpVMMepe BUTAMMHOB.
' MpMMeHeHMe BUTAMUHOB B MEAULMHCKON MpaKTUKe.
TexHonorMs MNpou3BOACTBA BTOPWYHBLIX METAbOMMTOB Ha NpuMepe aHTUOMOTUKOB.
17. Knaccudpmkauma m mexaHuambl OeiACTBUS aHTMOMOTMKOB. MeaMuUHCKOEe MpUMEHEHME
aHTUBNOTUKOB.
18. NCcTOYHUKM dDEPMEHTOB U VX BblAE/IEHUE.
19. OCHOBbI TEXHO/IOTMW NOIyYEHUSI PEPMEHTHbIX NPenapaTos.
NMmo6unmnsaumsa qQepMeHTOB — LLEHTPasIbHbI METOA, MHXEHEPHOW 3H3UMOI0TUK. Y CNoBMS
20. «yCMELWHOoW»  MMMObWIM3aumMn  depmeHToB.  lMpeumyliectBa  UMMOOUIN30BaHHbIX
(bEPMEHTOB.
21. Hocutenn ang nmmoobunmsaummn oepMeHTOB.
XapakTepucTnka MeToAoB (IM3NYECKon umMmMobunmsaumm EepMeHTOB: aacopbums Ha
2 HepacTBOPUMbIX HOCUTENAX, BK/IKOYEHWE B Trenn, WCNosb30BaHWe MNoaynpoHMLaeMbIX
060s104ek (MembpaH), ucnosib3oBaHMe cucTeMm pAByxdasHoro Tuna. MeToguyeckne
npuembl, 1OCTOUMHCTBA W HEJOCTATKN KaXXA0ro U3 HUX.
23. XapakTepucTuka XMMmMyeckux MeTo0B MMMo6UAM3aunmn oepmMeHTOB.
KnHeTnueckne acnekTbl KatasiM3a WUMMOOGUAN30BAHHbIMKU  (hepMeHTaMu. I dekTbl
24, pacnpefeneHusl peareHToB B CUCTEME C MMMOOW/IM30BaHHbIMU ()EPMEHTAMW, Y4yeT
ANdY3MOHHBIX 3aTPYAHEHUIA.
25 BansiHne nMmmo6bunmsaumm Ha CTpPYKTYPHO-(OYHKUMOHAIbHOE COCTOSIHME M CTabW/IbHOCTb

hEPMEHTOB.

HanpaBneHus 1cnosb30BaHUA CbepMeHTOB B MeguuuHe: 3H3NMOAMarHoCTukKe MU

26. | aH3umoTepanuu. [lpumepbl CBOOGOAHLIX W MMMOOWIM30BaHHbLIX (DEPMEHTOB  ANS
MEeONLMHCKUX NPUMEHEHWIA.

27. | buoceHcopbl, NPUHLMNLI 4EACTBUA N MEAVNLMHCKOE NPUMEHEHME.

28 WcTopus passutus MeToAa KyNbTyp K/IETOK. OCHOBHbIE HanpaB/IEHUS WUCMNO/Ib30BaHMWs
Ky/IbTYp K1E€TOK, TKaHeli U NpoTon/1acToB.
KneTouHas WHXeHepusi pacTeHuii. [eavddepeHumMpoBka ¥ KaniycoreHes — OCHOBa

29. | co3paHnsl KNEeToYHbIX Ky/nbTyp. TeXHWKa BBEAEHUSI B KynbTypy W KynbTUBUpPOBaHME
N30/IMPOBAHHbIX TKAHEN pacTeHU.
OC06EHHOCTU Kasl/TyCHbIX KNETOK. MoBEPXHOCTHOE Ky/bTUBUPOBAHWE KasllyCHbIX K/1ETOK.

30. | Fny6byvHHOE KyNbTUBUPOBAHWE Kasl/TyCHbIX KNeTok. KynbTuBMpOBaHWE OTAE/bHbIX KIEeTOK
pacTeHui.

31 MeToAbl NOMyYeHNs1 N30/IMPOBaHHbLIX MPOTOMN/IACTOB pacTeHuii. MeToab! Ky/IbTUBUPOBaHNS
NPOTONaCcTOB PACTUTE/IbHbIX KNETOK.
MexaHu3Mbl  C/IMSIHUSI  U30/IMPOBAHHbIX  MPOTONIACTOB  PaCTUTENIbHbIX  K/IETOK.

32. | Comatnyeckan rmbpuamsaums pacTUTENbHbIX KNETOK. BO3MOXHOCTM COMaTUYeCKOW
rmépmansaumm KNeTok.

33, I'Ionyqetwle hapmMaLeBTMYECKMX MpenapaToB C NOMOLLbIO Ky/IbTyp M30/IMPOBAaHHbIX KNETOK
N TKaHei

34. | T'mbpnaoMHble TeXHONOrMKW. MoyYyeHne 1 NCNoSIb30BaHME MOHOK/IOHA/IbHBIX aHTUTEN.

35. | KnetoyHas HxXeHepus XMBOTHbIX. MNpo6aeMbl U NepCneKTUBbI KITOHNPOBAHUS KMBOTHbIX.

36. | CTBO/IOBbIE KNETKM M UX BUOMEANLIMHCKOE NPYMEHEHME.




MepeyeHb BOMPOCOB K 3K3aMEHY:

Ne n/n MepeyeHb BONPOCOB
1| OCHOBHbIe 3Tanbl TEHHO-UHXEHEPHbIX MPOEKTOB M UX XapakTepPUCTHKA.

2 ®epMeHTbI, NPUMEHSIEMbIE B TEHETUYECKOW MHXEHEPUN.

3 MeToApbl NoSTy4EeHWs reHOB.

4 BekTopbl, NpMMeHsIeMble B TEHETUYECKOW UHXEHEPWW, U TpeboBaHUs, NpeabaBAsemMble K
HUM.

5 KoHCTpyupoBaHue BEKTOPHbLIX MOJIEKY/I.

6 MeTogbl NoalyYyeHUss peKOMOUHaHTHbLIX Monekyn AHK. OTXur u auruposaHue.

7 BBefieHMe peKOMOUHaHTHbIX Mosiekyn IHK B KNeTku peuunnueHTa.

s NaoeHTndmkaumsa n oTéop KNETOUHBLIX K/TOHOB, COAEPXAaLUMX PEKOMOUHAHTHbIE MOJIEKY/IbI
[HK 1 yy)XepogHblii reH.

9 OnTMu3aLmsa 3KCnpPeccun reHos, KNOHNPOBAHHLIX B NMPOKAPNOTUYECKUX CUCTEMAX.

10 JyKaproTUYECKNE CUCTEMbI 3KCNPECCUMN.

11 CoszfaHne 6ubnnoTek reHoB.

12 PacLumdpoBka HyK1eoTuaHOM nocnegoBarteibHocTu doparmerHToB AHK.

13 Basbl [AaHHbIX HYKNEOTMAHbIX W aMWUHOKUC/IOTHBLIX Moc/eAoBaTe/ibHOCTEN. eHOMHbIe
NPOEKTHI.

14 MeTonbl N3MEHeHNs TeHOMOB.

15 KoHCTpyupoBaH1e LWTaMMOB-NpoAyLIEHTOB YEN0BEYECKOTO NHCY/IMHA.

16 KoHCTpyupoBaH1e LWTaMMOoB-NpoAyLIEHTOB Ye/10BEYECKOTO COMATOTPOMNMHA.

17 KoHCTpyMpoBaHue LTaMMOB-NPOAYLEHTOB Ye/I0BEYECKUX MHTEPGIEPOHOB.

18 eHeTMYecKast MHXeHepus pacTeHuii. MonyyeHne TPaHCTeHHbIX pacTeHwuiA.
Pucku, cBs3aHHbIE C MCNOJIb30BaHNEM TPAHCTEHHbIX PACTEHNIA.

19 MonyyeHne MeguUMHCKUX NpenapaToB C NOMOLLbI TPAHCTEHHbIX pacTEHWA.

20 "eHHO-VHXeHepHOoe MnoslyYeHne MOHOKNOHAIbHbIX aHTUTEenN.

21 Cnoco6bl NosTy4eHUs MPOTUBOBMPYCHBIX BaKLMH. FTE@HHO-MHXEHEepPHOe Nosly4YeHne BakuuH.

22 "eHeTn4Yeckas NHXEHEePUA XXUBOTHbLIX, €€ NePCrneKTMBbI.

23 "eHeTUYecKan UHXEeHepKs YenoBeka, ee NepcneKkTmBbl.

24 MpoTonHxeHepus (6enKoBas UHXEHepPUs), ee MeTobl U NPUMEHEHME.

25 'eHHasa Tepanvs 1 ee MeToAbl.

26 BupycHble N HEBUPYCHbIE CUCTEMbI AOCTaBKM FEHOB, UX MPenMyLLecTBa 1 He[OCTaTKU.

27 MpMMeHeHMe TeHHOV Tepanuun.

28 JlekapCTBeHHbIe cpeficTBa Ha OCHOBE O/IMTOHYKNEe0TUAOB.

KOHTPONbHO-U3MepUTENbHbI MaTepuas Ans 3a4eTa 1 aK3aMeHa BKIoUYaeT 2 Bonpoca U3 nepeyHs
BOMPOCOB A/17 3a4eTa Un 3K3ameHa.

Mpumep KOHTPO/ILHO-U3MEPUTE/BbHLIX MAaTEPUAIOB K NPOMEXYTOUHOI aTTecTauum

YTBEPXJAIO

3aBeayrowmii kapegpoi
61MOOU3NKN 1N BUOTEXHOSOTNN
B.I'. ApTioxoB

_._.2025

CneunanbHocTb 30.05.02 MeduyuHckasi buogu3uka
OucumnnnHa 61.0.54 MeduyuHckue 6uomexHosioauu
dopma 06yyeHUsa oyHasi

Bua, KOHTPONA 3Kk3aMeH

Bup atrectaunn npomMexymoyHas

KOHTpO/IbHO-U3MeputesbHbIn matepuan Ne 1
1. OcHOBHble 3Tarnbl reHHO-MHXEHEPHbIX MPOEKTOB N X XapaKTepucTuKa.

2. [eHHad Tepanusa 1 ee MeToabl.
Mpenogasatesnb M.A. HakBacuHa




	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

