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1. Koa u HaumeHoBaHue cneunanbHocTu: 30.05.02 MeguunHckas buodusnka
2. Cneunanusaums:

3. KBanudumkauusa BbinyckKHUKa: Bpayd-ovodunsnk

4. ®opma ob6y4eHus: oyHas

5. Kachegpa, oTBeyvawLas 3a peanmsauuio AUCLUUNIUHLI: Kaeapa Gnodusnkn n
BroTexHonormum

6. CoctaBuTenu nporpammbl: HakBacnHa MapuHa AnekcaHapoBHa, 4.0.H., AOUEHT

7. PekomeHgoBaHa: Hay4yHo-MeTOANYECKMM COBETOM MELMKO-OMONOrnyeckoro dakynbteTta
04.03.2025 r., npoTokon Ne 2

8. YuebHbIn roa: 2029/2030 CemecTtp(bl)/TpumecTp(bl): 10



9. Llenn n 3apaym y4e6HON ANCUUNIIUHDBI

Llenamun ocBoeHus y4ebHOM ANCUUNIINHBI ABASIOTCS:

- N3y4eHne OCHOBHbIX HanpaBreHui (pa3genos) 1 METOA0B MEOULMNHCKON
ounoTexHonornu;

- N3y4eHune HanpaBneHnn NPpakTU4YeCcKoro NCNosfb30BaHNA B MeaULNHE
BMOTEXHONOrMYECKUX NPOAYKTOB;

- N3yYeHMe reHHO-MHXEHEPHbIX M KIeTOYHbIX METOA0B TpaHCcopMaLnn KNeTok aAns
OMOMEeaNLMHCKOrO NPUMEHEHUS.

3agayn yyebHOM ANCUNNIINHDI:

- N3y4yeHne OCHOB TEXHONOMMM NPOU3BOACTBA M HanpasfeHNn MeANLMHCKOro
NnpUMeHeHns BUOTEXHONOIMYECKMUX MPOAYKTOB, NOJTYYEHHbIX C MOMOLLbIO MUKPOOPraHM3MOB-
NpoayLEHTOB;

- N3y4yeHne BMOTEeXHOMNOrMYEeCKMX MeTOA0B MOMy4YeHUs U HanpaBneHUn MeaNLNHCKOrO
NPUMeHeHNs PepMeHTHbIX NpenapaTos.;

- N3yYeHUne KNeToUHbIX TEXHOMOMMA Ans nx MeanLUMHCKOro NpMMeHeHus;

- N3y4eHMe reHHO-MHXEHEPHbIX METOA0B OMOTEXHOMOMMM U UX MEOULMHCKMX
NPUMEHEHNNA.

10. Mecto y4yebHOM AucuunnuHbl B cTpyktype OOIl: gucuunnuHa oTHocuTca K Grioky 1.
ObsasaTenbHas YacTb.

[na OCBOEHWS ANCUMNAWHBbI  CTYAEHTbl OOSDKHbl  3HATb  CTPYKTYPHO-(PYHKUMOHAIbHbIE
0COBEHHOCTN NPO- U 3JyKapuOTUYECKMX KneTok (6aktepwuin, rpmboB, pacTeHUW, XUBOTHbIX),
BMPYCOB; OCHOBHbIE KITaCCbl OPraHMYecKnx COeAMHEHUIN KIETKN; CTPYKTYPHO-(PYHKUMOHANbHYO
OpraHM3aunio HyKINeMHOBLIX KNUCNOT, 6enkoB, epMEHTOB, YrNEeBOAOB, NMUMUAOB.

11. MNMnaHupyemble pesynbTaTbl 00y4YeHUs no AucuunnuHe/moayno (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3yrbTaTamMuM OCBOEHUs o6pa3oBaTeribHON
nporpamMmbl (KOMNETEHUUAMU) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kop HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHus
KOMMNEeTEeHL MU

OrK- CnocobeH OrnK-1.2 Ucnoneayet 3HaTb: TeopeTu4eckMe OCHOBbl  MUKPOBGHOWM
1 ncrnonb3oBaTh U OCHOBHblE BuoTexHonormn (ctagnum GUOTEXHOMNOrMYECKOro
NPUMEHATb €CTECTBEHHO- NpOM3BOACTBA; XapakTepUCTUKY MNPOOYLIEHTOB,
dyHOaMeHTanbHbI Hay4HblE NOHATMA U | TPeOOBaHUA K HUM M METOAbI UX NOATOTOBKWU ANsi
€ U NpuKknagHole mMeToabl KyNbTUBMPOBAHUS; OCHOBbI  KYNbTUBUPOBAHWS
MeauLMHCKKe, nUccrnefoBaHUM MpU | NPOAYLIEHTOB;  KracCcUuKauui U YCTPOWCTBO
€CTEeCTBEHHO- peLueHnn O1OpeaKkTopoB; OCHOBbLI TEXHONOMMW MOMYyYEeHUS
Hay4Hble 3HaHUS NpodeccuoHarnbHbIX | MEPBUYHBIX WM BTOPUYHbIX MeTabonutoB Ha
ONsi NOCTaHOBKM U 3apay npumepe AMMWHOKUCIIOT, BUTAMUWHOB,
peLueHus aHTUOBUOTUKOB U X MEAULMHCKOE NPUMEHEHME),
CTaHOapTHbIX U WNHXXEHEPHOW 3H3UMOJIOrMn (OCHOBbLI TEXHOMOMMNN
WHHOBALMOHHbIX nony4eHus EepMEHTOB, MeToabl nx
3agav nMMoOmnusaumm, CBOWCTBA W NPUMEHEHKne
npodeccuoHanbHo MMMOOWNN30BaHHbIX (DEPMEHTOB B MEAMWLMHE),

N 0eaTenbHOCTH

reHeTnyeckomn " KNeTo4YHON NHXXeHepuun
(ocHOBHbIE 3Tanbl rEHHO-UHXEHEPHbLIX NPOEKTOB

" meToAbl reHeTU4ecKoii UHXeHepuu,
HanpaBneHWss  MEAMUMHCKOro  MpUMeHeHus!
reHeTU4YecKu TpaHcOpPMUPOBaHHbIX
Gronornyecknx OobOBHEKTOB, OCHOBHblE METOAbI
MOMyYEeHN U  HanpaBfieHus NPaKTUYEecKoro
MCMOMb30BaHUST  M30NIMPOBAHHBIX  KIIETOK U

TKaHEeW pacTEHWIN U XKUBOTHbIX).

YMeTb: WCMonb3oBaTb TeOpeTUYeckue 3HaHus
ans MeONLMHCKOTo npUMeHeHus!
BUOTEXHOMOrMYECKOro npoaykTa unm
TEXHOMOMNM.




Bnapets: HaBblKamu NCNONb30BaHNs
KOMMEPYECKMX NPOAYKTOB U BuoTexHonornm ans
ONarHOCTUKK,  NeyYeHns N NpodUnakTuKm
naTonorMyecKnx COCTOSIHUN opraHusma
Yyenoseka.
OlK- | CnocobeH OlK-3.1 | OkasbiBaeT 3HaThb: ocobeHHoCcTU CTPYKTYPHO-
3 ncnonb3oBaTb MEeOULIMHCKYHO (PYHKLUMOHaNbHOW OpraHu3auun, HanpasreHus
cneumanvanpoBaH nomMoLlb C | MEOMUMHCKOTO  MPUMEHEHUS W TEXHONOruu
Hoe NCMNONb30BaHNEM nonyyeHust GenkoB-PepPMEHTOB, aMMWHOKUCIIOT,
ONarHocTnyeckoe u crneunanuanpoBaHH | aHTUOMOTKKOB, BUTaMUHOB, rOPMOHOB,
neyebHoe oro MOHOKITOHambHbIX aHTUTEen n ap.
obopynoBaHwe, ONarHoCTMYECKOro 1 | BoTexHONOrM4Yecknux NpoayKToB.
NPUMEHSITb neyebHoro
MeaM LMHCKMe obopynoBaHus, YMeTb: MCNOMb30BaTb TEOPETMYECKNE 3HAHMS NO
nsgenus, MeLMLMHCKNX BroTexHonornm ans npodeccnoHanbHoro
nekapcTBEHHbIE nsgenun, MCMoNb30BaHUSA BMOTEXHONOrMYECKNX MPOLYKTOB
cpeacTsa, NpeayCMOTPEHHbIX B [OMarHOCTUKE, InevyeHun u npodunakTnke
KNeToYHble ONS MCNonb30BaHWs | NATOMOrMiM opraHn3ama YernoBeka.
NpoayKTbl N FEHHO- B
WHXEHepHble npodeccuoHansHon | Bnagetb HaBbIKaMK noabopa
TEexXHonormu, cepe BUOTEXHOIOTNYECKMX NpoayKTOB
npenycMoTpEeHHbIE (BnarHocTrkymoB, BaKUWH, rOPMOHOB,
nopsigkamm WHTEP(EPOHOB, aHTUBMOTUKOB, aMWHOKMCHOT,
oKasaHus depMEHTHbIX npenapaTos, reHeTUYEeCKNxX
MeOULMHCKON BEKTOPOB n ap.) ans peLueHus
NOMOLLIM npogeccmnoHanbHbIX 3agay
12. O6beM AMcuUnnuHbI B 3a4eTHbIX eanHuuax/yac. — 5/180
Pdopma NpOMEXYTOUHON aTTeCTALMMN IK3aMEH, Kypcosasi paboma
13. TpyaoeMKoCTb No Bugam y4yebHon paboTbl
TpynoemMkocTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
10 cemecTp
AyaNTOPHbIE 3aHATUS 72 72
nekuum 32 32
B TOM Yucrie: npakTnyeckme 32 32
nabopartopHble
[pynnoBble KOHCYNbTaL MK 8 8
CamocTosTensHas paborta 72 72
B TOM 4Ymncrie: KypcoBas pabora (NpoekT)
dopma NpomMexyTo4HOM aTTecTaLmm 36 36
(9k3ameH —  4ac.)
UToro: 180 180
13.1. CopepxaHue QUCLUMNIUHDI
Peannsauus
pasgena
Ne n/n Haumerosanme pasaena CopepxaHve pasgena AMCunnimvHbl AvCLMNINHEL C
ONCUUNINHBI NMOMOLLIbHO
OHManH-Kypca,
QYMK*
1. Nekuun
1.1 OCHOBHbIEe HanpaBfeHus BuoTtexHonorna Kak Hayka. Hanpasnenunsa | 9YMK
buoTexHonornm 6uoTtexHonormn. 3agaum GuoTexHomnorun. Wctopusa | «MeamumHckme
BuoTexHonornu. OcHoBHbIe ctagun | BuoTexHonoruu
BMOTEXHONOMMYECKOro NPOW3BOACTBA. | »,
Xapaktepuctuka npoayueHtoB. Metogbl otbopa u | https://edu.vsu.r
NnoAroToBKN NPOAYLEHTOB ANs KYNbTUBUPOBAHUS. u/course/view.p
hp?id=9747
1.2 OcHOBbI MUKPOBHOM OcobeHHoCTM perynsauun metabonmsama B MukpobHon | AYMK,
BroTexHonoruu KneTke. KynbTuBrnpoBaHue npogyueHToB. | «MegnumHckne




Knaccudmkaums, npuHUMNbl JENCTBUS N KOHCTPYKLUK

onoTexHonornm

OropeakTopos. Mpobnemsbl MacwtabupoBaHus | »,
npounssoacTea. [lepuogmyeckne U HenpepbiBHble | https://edu.vsu.r
OnoTexHonormyeckme npoueccol. OcobeHHocTK | u/course/view.p
KyNbTMBUPOBaHUS MUKPOGHBIX, XUBOTHbIX n | hp?id=9747
pactTuTenbHbIX kneTtok. CneunannanpoBaHHbIE TUMbI
BUOTEXHOIOTMYECKMX NpON3BOACTB. MeTogapl

BblAENEHNS, OYUCTKM W MOoAudMKaumm LeneBoro

npogykta. OCHOBbI ~ TEXHOMOrMM  MPOU3BOACTBA

NepBUYHbIX MeTabonnTOB Ha NpUMepe amMUHOKUCIIOT.

OCHOBbI ~ TEXHOMOrMU  MPOM3BOACTBA  MEPBUYHBIX

MeTabonuToB Ha MNpuMMepe BUTAMWHOB. TeEXHONOorusi

nNpon3BOACTBa BTOPUYHBIX MeTabonutoB Ha npumepe

aHTUBNOTUKOB. MeguuuHckoe npuMeHeHune

NepPBUYHbIX 1 BTOPUYHBIX METAbONMUTOB.

13 BuounHgyctpus depmeHToB | OCHOBBI  TEXHOMOrMM  nonyvyeHnss  epmeHTHbIX | QYMK|
npenapaTos. HanpasneHus mMeguumHckoro | «MeguunHckue
npuMeHeHns epmeHTHbIX npenapatoB. VHxeHepHas | GrotexHonormm
3H3UMONOrnA. MMmobunusauma  pepmMeHToB  — | »,
LeHTpanbHbIN  MEeTOA4 WHXEHepHOM 3H3umornoruu. | https://edu.vsu.r
MeToapl MMmmMobununsaumm depMeHTOB. | u/course/view.p
Katanutnyeckne wn usmko-xmmmnyeckme cBolcTea | hp?id=9747
MMMOOMNM3oBaHHbIX  cepMeHToB.  CTabunbHOCTb
UMMOBUNN30BaHHbIX  (bepmeHTOB. Wcnonb3oBaHue
UMMOBUNN30BaHHbIX (PEPMEHTOB B MegULMHE.

14 OCHOBbI KIEeTOYHOW KnetouHasa uHxeHepus pacteHuin. Victopusa passutns | AYMK,

WHXEeHepumn mMeToga KynbTypbl knetok. OcHoBHble MeToAabl | «MeguumHckue
NnonyyeHnsi, KynbTUBMPOBAHWST W UCMOMb30BaHue | GnotexHonorum
KynbTyp KNeTok, TKaHen u npotonnactos. [lonyveHue | »,
dapmMaueBTUYECKUX MpenapaToB C ucnonb3oBaHuem | https://edu.vsu.r
KneTouHbIx KynbTyp. ComaTuyeckas rmbpuamsaums u | u/course/view.p
€€ BO3MOXHOCTWU. KneTouHasi uHXeHepust XUBOTHbIX, | hp?id=9747
ee  [OOCTWXeHusi, npobrnembl U  NEepCneKkTUBhbI.
MMbpugombl. MeTogbl MonydeHust U UCMNOSb30BaHNE
MOHOKJIOHamNbHbIX aHTUTEN. KNnoHMpoBaHUe XUBOTHBIX.
TepaneBTnyeckoe krnoHnpoBaHue. CTBOMOBLIE KNETKU
N NX MEONLIMHCKOE NPUMEHEHME.

15 OcHoBbI reHeTn4eckom OcHOBHble  aTanbl  FEHHO-UHXEHEPHLIX  npoekToB. | AYMK,

WHXEeHepumn depMeHThlI, npuMeHsaemble B reHeTmyeckon | «MeguumHckue
UHXeHepnn. MeToabl nonyydeHuss reHoB. Metogbl | GuoTtexHonorum
nony4yeHus PEKOMBUHAHTHbIX MOIeKyn OHK. | »,
KoHcTpympoBaHne BeKTOPHbIX Monekyrn. Bsegenue | https://edu.vsu.r
pekoMbuHaHTHbIX Monekyn [IHK B kneTkn peumnueHTa. | u/course/view.p
WoeHTudukaums KINeTOK, cogepxalmx | hp?id=9747
pekoMOUHaHTHble Monekynbl  OHK.  Ontummsauus
aKcnpeccun reHoB, KMOHUPOBAaHHbIX B
npokapuoTnyecknx cuctemax. CosgaHve 6GuGNMOTEK
reHoB. Pacwwmdposka HYKNeoTuaHowm
nocnegosatenbHoctn  cdparmenHtoB  [OHK.  Basbl
OaHHbIX HYKNEOTUOHbIX " AMUHOKUCITOTHBIX
nocnegosaTesnibHOCTEN. [[€HOMHbIE MPoeKkTbl. MeToabl
M3MEHEeHNs1 TeHoMmoB. [eHeTnyeckas WHXeHepus
pacteHnn. [eHeTudeckad WHXEHEepUs >KUBOTHbLIX.
[MonyyeHne TpaHCreHHbIX OopraHu3moB. [eHeTuyecku
MOOMMULUMPOBAHHbIE  pacTeHUst UM PUCKM  UX
NCMNOSb30BaHMSI. Wcnonb3oBaHue OOCTVDKEHUN
reHeTn4YecKom UHXeHepun B MeauLmHe n
hapmaLeBTUYHECKON NPOMbILLIIEHHOCTH.
MpoTouHxeHepus (6enkoas NHXEHepus).
"eHeTu4Yeckas nHXeHepus yenoseka. ['eHHasa Tepanus
W ee MeauumHckoe npumeHeHue. [lepcnekTuBbl
reHeTUYEeCKON UHXXEHEPUN.

2. lMpakTuyeckne 3aHATUA
2.2 | OcHOBbI MUKPOGHOI | OcHOBHbIe cTaguu BMOTEXHONOIMYECKOTO
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bunoTexHonornm

Npon3BOACTBA. XapakrepucTtumka NPOAYLIEHTOB.
MeTtogbl oTtbopa M MOArOTOBKM MPOOYLEHTOB AnA
KynbTUBMpoBaHus. MyTtareHe3 u MeToAbl BblAeneHUs
MyTaHTOB. MonCK NPOAYLIEHTOB LIENEBOro NpoayKTa 13
pasnMyHbIX TaKCOHOMUYecKkux rpynn. Mouck romosnoros
uenesoro 6enka n ux npoayueHToB B 6ase OaHHbIX
NCBI. Perynauusa metabonuama B MUKPOOHOW KrieTke.
KynbTnBmpoBaHne npogyueHtoB. Knaccudgukaums,
NPUHUMUMbI OENCTBUS U KOHCTPYKLMU BMOpeakTopos.

Mepuoanyeckune " HenpepbIBHbIE
OunoTexHonorndyeckme npoLecchl. OcobeHHocTH
KyNbTUBMPOBaHUS MUKPOGHBIX, KUBOTHbIX "

pacTuTenbHbIX kneTok. MeToabl BblAeneHns, O4YMCTKU
1 mogudmkaumm uenesoro npoaykra. Npomssoacteso
OenkoBblX BelecTB UM  OMONMOrMYECKN  aKTUBHbIX
npenapaTos. TexHonorus npomsBoacTBa
aMUHOKUCIIOT, BUTaMWHOB, aHTUBNOTUKOB.
MegumuuHckoe NpUMeHeHWe NEPBUYHBIX U BTOPUYHBIX
mMeTabonmToB.

2.3

BuounHaycTpus depmeHToB

dPepmeHTbl, WX Knaccugukaums U - MpUMEHEHME.
OcCHOBbI ~ TEXHOMOrMU  MOMy4YeHUss  PEPMEHTHbIX
npenapaToB. MMmobunusaumst pepmeHToB. Hocutenn
ans  nMmobunusaumn.  MeTogbl  MMMOOMnM3auuw.
PepmeHTHble peakTopbl. Katanutuueckne n cgumsuko-
XUMU4Yeckmne CBOMCTBA MMMOBUNN30BAHHBIX
depmeHToB.  CTabmnbHOCTb  MMMOBMIIM30OBAHHbIX
depmeHTOB. Mcnonb3oBaHMe  MMMOBUIIM30BAHHbIX
depMeHTOB B MeANLIMHE.

2.4.

OCHOBbI KNETOYHOWN
WHXeHepun

KnetouHas uHxeHepus pacTeHuin. Victopusa pasBuTus
mMeToda KynbTypbl kneTtok. OCHOBHble MeTodbl
NnonyyYyeHnsi, KyrnbTUBMPOBAHWS W  MCNONb30OBaHUe
KynbTyp KNeToK, TKaHel u npotonnactoB. [lonydyeHune
dapmaLeBTUYECKMX MpenapaToB C MCMNONb30BaHUEM
KNneTouHbIX KynbTyp. ComaTuyeckas rmbpuamsauus wm
€€ BO3MOXHOCTU. KneToyHasi MHXEHEepUs XUBOTHbIX,
ee  [OOCTWXKeHusi, npobrnembl U  MNEepCneKkTUBHI.
MMbpugombl. MeTogbl MonydeHust U UCMOfb30BaHNE
MOHOKINOHarnbHbIX aHTUTeN. KnoHnpoBaHue >XUBOTHbIX.
TepaneBTnyeckoe KrnoHupoBaHune. CTBONOBbIE KMNETKM
N X MeAUNLIMHCKOE NPUMEHEHNE.

2.5

OCHOBbI reHeTUu4YecKomn
WHXEeHepumn

OcHOBHble  3Tanbl  FEHHO-UHXEHEPHbIX  MPOEKTOB.
depmeHThI, nNpUMeHsaeMble B reHeTM4YecKon
WHXeHepun. MeToabl nornyyvyeHus reHos. MeTogbl
nonyyeHunsi PEKOMOUHAHTHBIX Mornekyn OHK.
KoHcTpympoBaHue BeKTOPHbIX Monekyrn. BeegeHue
pekoMOunHaHTHbIX Monekyn [AHK B kneTkun peunnueHTa.

WaoeHTndukaums KNeTok, coepxalimx
pekoMOuHaHTHble Monekynbl  OHK.  Ontummsauus
akcnpeccun reHos, KNOHMPOBAHHbIX B

npokapmoTuyeckmx  cuctemax.  KoHcTpympoBaHue
LUTAMMOB-NPOAYLEHTOB UWHCYNUHA, COMaToTPONuHa,
WHTEPdEPOHOB. ["eHHO-UHXeHepHbIe MeToabl
nosnyyYeHust PEKOMOUHAHTHbIX LUTOKMHOB,
MOHOKIOHamNbHbIX aHTUTEeN, BakuuH. [eHeTnyeckas
WHXeHepuss pacTeHuin. [eHeTudyeckas WHXeHepus
XMBOTHbIX. [lonyyeHne TpaHCreHHbIX OpraHn3MoB.
Wcnonb3oBaHue OOCTUXEHWNI reHeTUn4eckon
WHXEeHepn B MeauuuHe U dapmaueBTUYeCKOon
NPOMbILLIIEHHOCTH. MpoTounxxeHepuns  (benkosas
UHXeHepus). [eHeTuyeckas UWHXeHepus 4ernoseka.
eHHas Tepanua M ee MeOULUHCKOE MpUMEHeHue.
[MepcnekTnBbl FreHETUYECKON NHXEHEPUUN.

3. llabopaTopHble 3aHATUSA

3.1




3.2

13.2. Tembl (pa3genbl) AUCUMNNNHBI U BUAbI 3aHATUN

Buabl 3aHATU (KONIMYECTBO YacoB)
Ne HanmeHoBaHue Tembl CaMoCTOSTeNnbRaS
n/n (pasgena) gucumnnuHbl Jlekuumn MNpakTtnyeckne | JlabopaTopHble pabora Bcero
1 OcHOBHbIe HanpaBneHus > i 4 6
BroTexHonoruu
> OcHoBbI MUKPOBHON 4 6 12 29
BroTexHonoruu
3 BrvoungycTtpus 4 4 12 20
depMeHTOB
4 OCHOBbI KNETOYHOM 6 6 12 o4
NHXXEHepumn
5 OcCHOBbI reHeTU4eckomn 16 16 32 64
NHXXEeHepumn
OK3aMeH 36
Utoro: 32 32 72 180

14. MeToaun4yeckue yKkasaHMA Ans ooy4aroWmnxXCcAa No 0OCBOEHUIO AUCLUMNIIUHDI:

M3yyeHne pgucumnnvHbl npegycmaTpuBaeT  UTEHWEe  NeKuuin, npoBedeHue NpakTUYeCKMX 3aHATUA  ”
caMoCTosATeNbHY paboTy cTygeHToB. [MOAroToBKa K MPakTUYECKMM 3aHATMAM M caMocTodATenbHas paboTa
OCYLLECTBMSAOTCS C MCMOMb30BaHMEM KOHCMEKTOB feKuMn K y4ebHbix nocobuii: Xonsska M.I. MukpoGHble
OuoTexHonorun: TeopeTndeckun u npaktudecku acnektol / M.[. Xonsaeka, M.A. HaksacuHa, B.I'. ApTioxOB;
BopoHexcknii rocygapcTBeHHbIN yHMBepceuteT. — BopoHex: N3pgaTtensckuii gom BIY, 2017. — 236 c.; Xonsaska M.I".
MpakTukym no OMOTEXHOMOrMK: MMMOBUNM30OBaHHbIE BMOTEXHOMOrMYeckMe O0bEeKTbl B cucteMe NnabopaTopHbIX
pabotr / M.I. Xonseka, M.A. HakBacuHa, B.I'. ApTioxoB; BoOpOHeXCKMA rocygapCTBEHHbIN yHUBEpCUTEeT. —
BopoHex: Uzpatensckun gom BIY, 2017. — 161 c.; PapmaueBTnyeckaa 6GuotexHonorus / B.A. BblkoB 1 ap.; nog
obu.pea. B.A. bbikoBa. — BopoHex: M3g-so BopoHex.roc. yH-ta, 2009. — 432 c.; Eroposa T.A. OcHoBbI
6uotexHonorum / T.A. EropoBa, C.M. KnyHoBa, E.A. XuyxuHa. — M.: Uzpat. LeHTp Akagemus, 2003. — 208 c.
CTygoeHTbl OTBeYalT Ha BOMPOCHI, BLIMNOMHAIOT TECTOBble 3adaHus, pellatoT 3afayu, BbINOMHAKT 3a4aHus
TekyLlen atTecTaumm.

CTyOeHTbl 3HaKOMATCHA C TeoOpeTU4EeCKMM MaTepuarnoM B npoLecce NEKUMOHHOro Kypca, CaMoCTOATENbHO
npopabaTbiBalOT U YyCcBauMBalT TEOPETUYECKME 3HAHWS C MWCMOSNb30BAaHWEM peKoMeHAyemon y4yebHoM
nutepatypsbl, ydebHO-MeTOAMYECKMX NOCOBMI, COrnacHo ykazaHHOMY cnucky (n.15).

Tekywas aTTectaumsa obecnevmBaeT NPOBEPKY OCBOEHMSA y4eBHOro matepuana, npuobpeTeHus 3HaHum,
YMEHMN W HaBbIKOB B Mpouecce ayauMTOPHOM W CaMOCTOSITENbHOM paboTbl CTyAeHTOB, (OpMUPOBaHUSA
komneTteHumun (OMK-1, OMK-3).

Mpyn noAroToBKE K TeKyWen aTTecTauun CTyAeHTbl WM3Yy4alT W KOHCMEKTUPYIT PeKoMeHAyeMyHo
npenofaBatenem yyebHyl nuTepaTypy MO TEMaM JEKUMOHHbIX M MPaKTUYECKMX 3aHATUN, CaMOCTOSITENbHO
0oCBauMBaloT NOHATUMHLIN annaparT.

lMnaHvpoBaHWe ¥ opraHusaums Tekylmx aTTecTauun 3HaHWUK, YMEHWUA U HaBbIKOB OCYLLECTBNSAETCH B
COOTBETCTBMU C copepxaHvem paboyen nporpaMMbl M KaneHZapHO-TEMaTUYECKMM MNaHOM C MPUMEHEHUEM
hoHa OLLEHOYHbIX CpeacTB.

Tekylas aTTectauus sBnsieTcs 06a3aTenbHON, ee pesynbTaTbl OLEHNBAOTCA B GannbHoM cucteme u no
peweHntio kadegpbl MOryT ObiTb  y4TEHbl MpU  MNPOMEXYTOYHOM aTTecTaumMu obydarowuxca. Popmow
NPOMEXYTOYHOM aTTecTaLmm 3HaHUN, YMEHUA U HAaBbIKOB O0Yy4aloLLNXCS SABMSieTCa 3a4eT B 9 CEMECTPE U 3K3aMeH
B 10 cemecTpe.

OcBoeHue copepxaHus  OUCUMMNIUHBI  OCYLLECTBMSIETCS C  MCMOMb30BaHMEM  AMCTAHLMOHHbBIX
obpasoBartenbHbix TexHonormn (OOT) — anekTpoHHoro ydebHoro kypca «MeguumHckue 6GuoTexHonornm»,
pacnonoxeHHoro no agpecy: https://edu.vsu.ru/course/view.php?id=9747 Ha nopTane «3NeKTPOHHbLIN
yHuBepcuTeT BI'Y». MNepen Havanom y4ebHbIX 3aHATUI 00yYatoLWLMNCs JOMKEH:

1. MpoBepuTb HanuuMe JocTyna kK Kypcy. B cnydae BbisiBNeHUst npobrnem cBOEBPEMEHHO 06paTUTLCH K
npenozaBaTento NN B CNyx0y TEXHNYECKON NOAAEPKKN.

2. Usyuntb uHTepdpeinc Kypca, 3HaTb crnocobbl B3anmoaencTBus ¢ npenopaBaTtenem B pamkax JYK:
coobLieHne Ha opyme, OTnpaBka NIMYHOro coobLLeHus, YaT.

3. O3HakoMUTbCA C Uenbi W 3agadvyamu OUCLMNIUHBI, NepedyHeM (opMUpYeMbIX KOMMNETEHUUA W
pe3ynbTaTtoB 06y4YeHUs, NporpamMmmon AUCLMNIWHGLI, KaneH4apHbIM MiaHoM, TPaeKTopUen OCBOEHMS AUCLMMIUHDI,
KOMMJIEKCOM BOMPOCOB M TpeboBaHMIM AN NPOMEXYTOYHON aTTecTaunm.




4. O3HaAKOMUTbLCA C MNEepevYHeM OCHOBHOW W [AOMOMHUTENbHOW InuTepaTypbl, a Takke CMIMCKOM
3ANEKTPOHHbIX obpasoBaTeNbHbIX PECYpPCOB, HEOOXOAMMBbIX Afisi OCBOEHMS AucumnnuHbl. [MonyunTb JoCcTyn K
3ANEKTPOHHbIM BUBIMOTEYHBIM CUCTEMAM, Ha KOTOopble ocdopmineHa nognucka ®rEOY BO «BlMY».

15. lMepeyeHb OCHOBHOM WU [AOMNONIHUTENILHOW §nUTepaTypbl, PecypcoB WHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDbI

a) OCHOBHada nuteparypa:

Ne n/n NcTOYHMK
Xongeka M.I". MukpobHble BuoTexHonornn: TeopeTnIeckMn u npaktudeckun acnektol / M.I". Xongeka,
1 M.A. HakBacuHa, B.[". ApTioxoB; BOpOHEXCKUI rocygapCTBEHHbIN yHUBEPCUTET. — BopoHex:

MN3paTenbckun gom BI'Y, 2017. — 236 c.

HakBacuHa M.A. BUOVHXWHMPWHT: MONEKYNSPHO-reHETUYECKNE OCHOBbI, aHANUTUYECKME U

2 cnHTeTuveckme metoabl / M.A. HakBacuHa, M.I". XonsiBka, B.I". ApTioxoB; BopoHexckun
rocyfgapcTBeHHbIN yHUBepcuTeT. — BopoHex: Msgatensckuin gom BI'Y, 2021. — 160 c.

Xonsagka M.I". MMpakTuKym no 6UoTexHoNornm: UMMobnnmnaoBaHHble BUOTEXHONOIMYECKME OOBEKTLI B
3 cucteme nabopartopHbix paboT / M.I'. Xonseka, M.A. HakBacuHa, B.I". ApTioxoB; BopoHexckuii
rocygapcTBeHHbIN yHUBepcuTeT. — BopoHex: Msgatensckuin gom BI'Y, 2017. — 161 c.

0) gononHuUTenbHasa nuTepartypa:

Ne n/n NcTOYHMK
dapmaueBTuyeckas buotexHonoruns / B.A. BbikoB 1 ap.; nog obuwl.pea. B.A. BeikoBa. — BopoHex:
1
M3a-8o BopoHex.roc. yH-Ta, 2009. — 432 c.
> Muk B. MonekynspHas 6uotexHonorus. MpuHumnel n npumeHenue / B. Mk, k. MNactepHak. — M.:
Mwp, 2002. - 589 c.
LWenkyHoB C.H. NeHeTnyeckas nxeHepus / C.H. WenkyHos. — HoBocubupck: Cnb. yHusepcuTter.
3
2004. — 496 c.
4 Eroposa T.A. OcHoBbl 6uotexHonorum / T.A. Eropoea, C.M. KnyHoBa, E.A. XXusyxuHa. — M.: U3par.

LlenTp Akagemus, 2006. — 208 c.

B) MH)OPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (OduUManbHble pecypchl MHTepHET)*:

Ne n/n Pecypc
1 www.lib.vsu.ru — 3H6 BI'Y
2 Elibrary.ru — Hay4Has anekmpoHHasi bubnuomeka
3 https://edu.vsu.ru/course/view.php?id=9747 — OYK «MeduuyuHckue 6uomexHorioauu» Ha rramagopme

«QnekmpoHHbIl yHusepcumem Bl'Y»

BBeneHune B GuoTexHonormo: y4ebHuK ansa cTygeHToB By30B [QNeKTpoHHbIN pecypc] / I.3.

4 HactnHoBa .— 3nucTa : KanMblLkuin rocygapcTBeHHbl yHuBepcuteT, 2013 .— 123 ¢. : un. — Pexum
poctyna: https://rucont.ru/efd/503898

AnewwHa E.C., KynbTMBMpoBaHMe MUKPOOPraHN3MOB Kak OCHOBa OMOTEXHONOrMYeckoro npoLecca:
y4ebHoe nocobue / AnewmnHa E.C. - OpeHbypr: OI'Y, 2017. - 191 c. - ISBN 978-5-7410-1658-9 -
TekcT : anekTpoHHbIV // OBC "KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785741016589.html

Wmng P., HarnsgHas 6uoTtexHonorus n reHetudeckas nHxeHepus / P. lUmung ; nep. ¢ Hem. - 2-e usga.
6 (an.). - M. : BMHOM, 2015. - 327 c. - ISBN 978-5-9963-2407-1 - TekcT : anekTpoHHbin // 9BC
"KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785996324071.html|

Libim6anexko H.B. BuotexHonorus. Yactb 1. TexHonorns pekombuHaHTHon JHK [SneKkTpoHHbIn
pecypc]: yuebHoe nocobue (ansa CTygeHToB BMONorMyecknx cneunanbHOCTEN Negarornyeckmx

7 yHuBepcuteToB)/ Libim6aneHko H.B.— 3nekTpoH. TekcToBble gaHHble.— CaHkT-NeTepbypr:
Poccuiicknin rocyaapcTBeHHbIN negarorndeckuit yHusepcutet um. A.U. lNepuena, 2011.— 128 c.—
Pexum goctyna: http://www.iprbookshop.ru/20549.html.— 36C «IPRbooks»

16. MNepeyeHb y4uebHO-MeTOANYECKOrO 06ecneyeHust AnNs CamocTosTeNIbHOM PaboTbl

Ne n/n McToYHKMK
Xonseka M.I". MUKpoOHLIE BUOTEXHONOMMN: TEOPETUYECKMI U NpakTu4eckuii acnektbl / M.I'. Xonseka,

1 M.A. HakBacuHa, B.I[. ApTioxoB; BopoHexckuii rocyaapCTBEHHbIN YHUBEPCUTET. — BopoHex:
M3patenbckun gom BI'Y, 2017. — 236 c.

> HaksacuHa M.A. BUOVHXUHUPWHTI: MOMNEKYNAPHO-reHeTUYECKNE OCHOBbI, aHanuTuyeckne n
cnHtetudeckme metoabl / M.A. HakBacuHa, M.I". XonsBka, B.I. ApTioxoB; BopoHexckun



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

rocygapcTBeHHbIN yHUBepcuTeT. — BopoHex: Msgatenbckuin gom BIY, 2021. — 160 c.

Xongeka M.I". pakTukym no GuotexHonornn: UMMobunmsoBaHHble GUoTexHonornyeckne o6 bLEKTLHI B

3 cucteme nabopartopHbix pabot / M.I'. Xonseka, M.A. HaksacuHa, B.I". ApTioxoB; BopoHexckui

rocyapCTBeHHbIV yHUBepcuTeT. — BopoHex: N3gaTensckui gom BI'Y, 2017. — 161 c.

17. OOpasoBaTesfibHble TEeXHOJOruu,
OUCUVUNNWHBI,

uncnonb3yemMmblie
BKnw4vaad AUNCTAHUMNOHHbIE

3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

npwm
obpasoBaTernbHble

peanusauun y4ebHOWM
TexHonorun (OOT,

OcBoeHVe copepXaHus AMCLMMINUHBI OCYLLECTBMASETCS C UCMONb30BaHWEM AUCTaHUMOHHBLIX 0GpasoBaTenbHbIX
TexHonormit (OOT) — anekTpoHHOro y4yeGHoOro kypca «MeaWUMHCKUE GUOTEXHOMOrMWY», PacronoXEeHHOro Mo
agpecy: https://edu.vsu.ru/course/view.php?id=9747 Ha nopTtane «ONeKTPOHHbIN yHUBepcUTeT BIMY».

18. MaTepnanbHO-TeXHUYECKOEe obecnevyeHme AUCLUNIINHDI:

YyebHas ayauTopus Ansi NpoBeAeHNs 3aHATIA
NEKLMOHHOro TYna

CneuuanunsmposaHHas mebensb, lNpoektop EpsonEMP-
X52, HoyToyk SamsungNP-RV410 SO1R ¢
BO3MOXHOCTbI MOAKIMOYEHNS K ceTh «NHTepHeT»,
WinPro 8, OfficeSTD, Kaspersky Endpoint Security,
Google Chrome

r. BopoHex, nnowaab YHuBepcuteTckas, 4.1, nom. |, aya. 365

YuebHasa ayautopus ansi npoBeAeHns 3aHATUN
ceMuHapckoro Tuna (nabopaTopHble 3aHATUS), Ang
NpoBeAeHUs rpynnoBbiX U UHAMBUAYANbHbIX
KOHCYNbTauuWm, TEKYLLEro KOHTPOMS U MPOMEXYTOYHOW
aTTecTauum

CneuvanunampoBaHHasa mebenb, nabopaTopHas
nocyna, pH-meTtp noptatueHbIn HI83141, Mukpockonsl
Mwukmea, CnektpodoTtomeTp M3-54-00 YO,
NpOrpaMmMHO-METOANYECKMI KOMMITIEKC
Guoxumuniom.aHanusa, ueHtpudyra Eppendorf,
Lwenkep-nHkybaTop ansa nnaHweta Elmi SHAKER ST 3

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

19. OueHou4HbIe cpeacTBa A4Sl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsagoKk OueHKM ocBOeHMst obyvarwmmmucs ydebHoro

cogepXXaHmem cneayrwmnx pasgenos gUCUUMITNHBIL

MaTepuana onpegensieTcs

HanmeHoBaHue
WHankaTop(bl)
Ne pasgena
KomneTeHuwnsi(n) JOCTMKEHUSI OueHouYHbIE cpeacTBa
n/n OVNCUMMNUHGI
KOMMEeTEeHL MM
(Momynsi)
Or1K-1: CnocobeH OrK-1.2
NCnonb3oBaTh U Wcnonbayet
NPUMEHSITb OCHOBHbIE
dyHOameHTanbHble €CTEeCTBEHHO-
W NpUKNagHble Hay4Hbl€ NOHATUS U
MeauLMHCKNeE, MeToabl
€CTEeCTBEHHO- nccrnegoBaHun npu
Hay4Hble 3HaHus ans peLleHnm
o Bonpocebl k pasgeny « OCHOBbI
OcHoBbI MUKPOBHOM NMOCTaHOBKN U npodeccuoHarnbHbI J
1. MUKPOOHOI BMOTEXHOMOMNN»
OuoTexHonornn peLleHuns X 3agad
TecTbl
CTaHOapTHbIX U
MHHOBALMOHHbIX OrllK-3.1:
3apad OkasbiBaeT
npodeccuoHanbHon MEeANLNHCKYIO
AeAaTenbHOCTH nomMoLpb C
Or1K-3: NCMNOMb30BaHNEM
CnocobeH cneumanmsmpoBaHH
ncnonb3oBaTh oro




HanmeHoBaHue
pasgena

NHaunkaTop(bl)

KomneTteHums (1) OOCTUXEHUs! OueHouHble cpeacTBa
n/n ONCLUUNINHbI
KoMMNeTeHUmn
(mogyns)
cneunanmsanpoBaHHO | ANarHOCTMYECKOro
€ AnarHocTuyeckoe u n neyebHoro
neyebHoe obopynoBaHus,
obopyaoBaHue, MEANLIMHCKNX
NPUMEHSATb nagenun,
MeANLUHCKME NpPeAyCMOTPEHHbIX
nsgenus, ans
neKkapcTBEHHbIe MCMONb30BaHUsA B
CpeAcTBa, npodeccnoHansHo
KNETOYHbIE n cchepe
NPOAYKTbl U FreHHO-
WHXEHEpPHble
TEXHOMNOrmu,
npeayCcMOTPEHHbIE
nopsiakaMmy okasaHusi
MeaNLIMHCKOM
NnomMoLLm
Or1K-1: CnocobeH
Mcnonb3oBaTh U
NPUMEHSTb
HAAMeHTanbHble
PyHA OMK-1.2
W NpuKnagHble
Ucnoneayet
MeOuLIMHCKMe,
OCHOBHbIE
€CTECTBEHHO-
€CTEeCTBEHHO-
Hay4Hble 3HaHWS Ans
Hay4Hbl€ NMOHATUSA U
NOCTaHOBKN U
MeToabl
peLueHus .
nccnegoBaHum nNpu
CTaHAapPTHbIX U
peLueHum
WHHOBALMOHHbIX
npodeccuoHanbHbI
3agad
. X 3agad
npodeccuoHarnsHomn
neaTenbHoOCTH ONK-3.1:
OrK-3: -
OkasbiBaeT
BbrnouHaycTpus CnocobeH MeOULMHCKYIO Bonpochi k pasgen
2. ycTp ncnonb3oBaTb Y P P y
depmeHTOB NoMOLLb C «BuonHaycTpua dpepmeHTOB»
cneumanv3mpoBaHHO
NCMNOfb30BaHMEM
€ AnarHocTuyeckoe u
cneumanm3mpoBaHH
neyebHoe
oro
o6opyaoBaHue,
JnarHocTn4eckoro
NPUMEHSTb
1 nevyebHoro
MeanLUHCKME
obopynoBaHus,
n3genus,
MEeANLIMHCKNX
nekapcTBeHHble _
nsgenun,
cpeAcTaa, npesycMoTPEHHbIX
KNEeTOYHbIE peay P
ansa
NPOAYKTbl U FTeHHO-
NCMOSb30BaHUsA B
WHXXEHEpPHble
npodeccnoHansHo
TEXHONOrnMK, N
n chepe
NpeayCMOTPEHHbIE
nopsiakaMm okasaHusi
MeaULMHCKOM
NoMoLLM
Or1K-1: CnocobeH OriK-1.2
NCcnonb3oBaTh U Ucnonbayet
NPUMEHSATb OCHOBHbIE
3 OcHoBBbI KrNeTo4HOM dyHOaMeHTarnbHble €CTECTBEHHO- Bonpocebl k pasgeny «OCHOBbI
" | MHXeHepun 1 NpuKnagHole Hay4Hble NOHATUA U KNEeTOYHOWN UHXKEHEPUM»
MeANLNHCKME, MeToabl
€CTECTBEHHO- nccnenoBaHum npu
Hay4Hble 3HaHWUSI Ans peLueHum




HanmeHoBaHue
pasgena

NHaunkaTop(bl)

KomneTteHums (1) OOCTUXEHUs! OueHouHble cpeacTBa
n/n ONCLUUNINHbI
KoMneTeHumm
(mogyns)
NOCTaHOBKN U npodeccuoHarnbHbl
peleHns X 3agad
CTaHOAPTHbIX 1
MHHOBALMOHHbIX OrllK-3.1:
3agad OkasbiBaeT
npodeccuoHanbHomn MEANLMNHCKYIO
neaTenbHOCTH NoMOLLb C
Or1K-3: MCMNOSb30BaHNEM
CnocobeH cneumanmsMpoBaHH
Mcnonb3oBaTb oro
cneunanmsanpoBaHHO | ANarHOCTMYECKOro
€ AnarHocTu4eckoe u n neyebHoro
neyebHoe obopyaoBaHus,
obopynoBaHue, MeOMLMHCKUX
NPUMEHSATb n3genun,
MeanLUHCKME NpPeAyCMOTPEHHbIX
nagenus, ans
neKkapcTBeHHbIe NCMOnb30BaHUs B
CpeAacTBa, npodeccnoHansHo
KIIeTOYHbIE n cchepe
NpOAYKTbl U FreHHO-
WHXEHEpPHble
TEXHONOrnMU,
npeayCcMOTPEHHbIE
nopsiaikaMmy okasaHusi
MeaULIMHCKOWN
NomMoLLM
OrK-1: CnocobeH
Mcrnonb3oBaTh U
NPUMEHSATb
P OMK-1.2
dyHOaMeHTanbHble
Ucnonbayet
W NpuKnagHble
OCHOBHbI€E
MeaULWHCKME,
€CTeCTBEHHO-
€CTECTBEHHO-
Hay4Hble NMOHATUS U
Hay4Hble 3HaHWUS Ans
MeToabl
NOCTaHOBKN U .
nccnegoBaHum nNpu
peLueHus
peLueHum
CTaHAapPTHbIX U
npodyeccuoHarbHbI
WHHOBALMOHHbIX
X 3agad
3agad
npodeccuoHanbHon
pod OMK-3.1:
neaTenbHOCTH
. OkasbliBaeT
OcHoBH! OrK-3: MEANLINHCKYIO Bonpocbl k pasaeny « OCHOBbI
4, reHeTu4eckomn CnocobeH y P P % y
NoMOLLb C reHeTUYECKON NHXEHEePUN»
WHXEHepumn Mcnonb3oBaTb
NCMNONb30BaHMEM
cneumanv3mpoBaHHO
cneumanm3mpoBaHH
€ ANarHocTu4eckoe u
oro
neyebHoe
ONarHoCTU4YECKoro
obopyaoBaHue,
1 neyebHoro
NPUMEHSITb
obopynoBaHus,
MeanLUHCKME
MEeANLINHCKMX
n3genus, _
nsgenun,
neKapCcTBEHHblE
npeayCMOTPEHHbIX
cpencTea,
ans
KNETOYHbIE
NPOMYKTbI 1 FEHHO- NCMosb30BaHUA B
npodyeccuoHarnbHO
NHXXEHEepHble N
n cchepe
TEXHONOrnMK,
NnpeayCMOTPEHHbIE

nopgaakamMm oka3aHuda




HanmeHoBaHve
NHaunkaTop(bl)
Ne pasgena
KomneTteHums (1) OOCTUXEHUs! OueHouHble cpeacTBa
n/n ONCLUUNINHbI
KOMneTeHuMu
(mogyns)
MeMLIMHCKON
noMoLm

Mepeyets 80MPOCOS K 3a4emy,

MpomexyTouHas aTrectaums repeveHb 80MPOCO8 K IK3aMeHy

dopma KoHTpornsa — ak3ameH B 10 cemecTpe

20. TunoBble OLEHOYHbIe CpeAcTBa M MeToAMYeCKMe MaTepuanbl, onpepensiowme
npoueaypbl OLleHNBaHUA

20.1. TeKywWwMn KOHTPOSb ycneBaeMoCTHn

TekywWunn KOHTPONb yCcrneBaeMoCTU No AUCUUNIIUHE OCYLLECTBIISETCH C NMOMOLLI0 CreayloLwmx
OLEeHOYHbIX CpeacTB:
20.1.1. Bonpochl Ans ycTtHoro onpoca
Bonpocskl pazgena «OCHOBbl MUKPOOHOM BMOTEXHONOrNUY»

Kakune npogyueHTbl ucnonb3ytoT B bnotexHonornm? Kakne TpeboBaHnsa npeabaBnsioT K HUM?
Kakne meToapl MCNomnb3yoT Ans NOAroTOBKM M nogbopa NpoayLeHToB?
Onuwnte oCHOBHbIE CTaaun BNOTEXHOMNOrMYECKOro NPOM3BOACTBA.
YT0 HasbiBaloT «Buopeaktopom»? Kakne cuctemsl BkoyaeT Guopeaktop?
Kakve npogykTbl OTHOCAT K NEPBUYHBIM M BTOPUYHBIM MeTabonutam? Kak nx nony4yator?
Yem HenpepbiBHOE KyNbTUBUPOBaHWE OTNNYaeTCs OT NepUOANYECcKoro?
C kakom uenbto B BMOTEXHONMOrMM MCNONb3YHOT MyTareHes?
Kakne MyTaHTbl Ha3bIBAKOT PErynsiTopHbIMU 1 ayKCOTPOMHbLIMU?
Kakow ob6paboTke noaBepraloT KNEeTOYHYIO CyCMeH3mnio Mo 3aBepLueHnn npouecca depMmeHTaumnm?
KakoBbl OCHOBHbIE MyTW YBENMYEHMWS Bbixo4a LieneBoro metabonura B MUKpOGHON GuotexHonorumn?
Y70 NOHMMaloT Nog TEPMUHOM «MaclTabupoBaHne NponsBoacTBa»?
KakoBbl 0COOEHHOCTH KyNbTUBUPOBAHWNS PacTUTENbHbIX, )KMBOTHbIX N MUKPOBHBLIX KNeToK?
B yem 3akntoyaeTcs CyTb OCHOBHbIX MEXAHU3MOB Perynauum 3KCnpeccuy reHoB B MMKpoBHOM kneTtke?
KakoBbl cnocobbl MPOMbILLIIEHHOTO NOMYyYeHUs aMUHOKUCIOT?
KakoBoO MeamuuHCKoe NpMMeHeHne aMmmHOKUCNOT?
OnuwwuTte knaccudpmkaumio 1 npUMMeHeHne aHTMBUOTMKOB.
Kak nony4yatoT aHTMbMoTUKN?
Kakve BMTaMuHbI NOMyYatoT BMOTEXHONOMMYECKMMY METOAAMN U NoYemy?
KakoBoO MeamumMHCKOe NpMMeEHeHe BUTaMUHOB?
OxapakTepusynte TEXHOMOMMI0 NOMy4YeHUss BUTAMUHOB.
OxapakTepusynte aTanbl MONy4yeHus (TEXHOMOMMIO MOflyYyeHus) MepBMYHOro MeTabonuMTa C MOMOLLBIO
MWKPOOPraHn3Ma-npoayLeHTa.
OxapakTepusynte aTanbl MNONy4eHWs (TEXHOMOIUK MOMy4YeHNs) BTOPUYHOTO MeTabonmMTa C MOMOLLBIO
MWKPOOPraHn3Ma-npoayLeHTa.

Bonpochkl pasgena «buonHayctpusa depmMeHTOB»

OxapakTepnsynte TEXHOSOIMI NOoNy4yeHns (PEepPMEHTHbIX NMPenapaToB C MOMOLLbI GMOTEXHOTOTMYECKMX
METOLOB.

KakoBbl HanpaBneHusi UCNornb3oBaHnst epMeHTOB B MeaunLmHe? [pruBeanTe Nnpumeps.

Kakune umanko-xmmmnyeckme MeToabl UCNOMb3YT ANst UCCNeL0BaHUSA akTUBHOIO LeHTpa hepmeHTa?

Yto npeacrtaensaet cobont ummobunusaunsa depMeHToB?

Onuwnte MeTodbl UMMOBUNM3aL M (PepPMEHTOB.

Yem MeToabl hM3N4ECKON MMMOOMIM3aLMM OTNNYATCS OT METOL0B XMMUYECKON nMmmobunmsaummn?
Kakne daktopbl BNMsOT Ha agcopbunto bepMeHTOB Ha HepacTBOPMMOM Hocutene? Kakue cBowcTBa
PepMEHTOB U3MEHSAIOTCH B pe3ynbTaTte nx ummobnnusauumn?

Kak 3awuTuTh akTUBHbBIN LLEHTP depMeHTa npu nMmmobununsaummn?

Heobxoaumo npoBecTn MMmobunusauuio epmMeHTa Ha MONIMaHMOHHOM HocuTene. Kakue daktopbl u
YCIOBUS HYXXHO y4ecCTb?

Kak ocyluecTBnsoT nogbop HocuTensa ans nummMmoounmsaumm depmeHTa?

C kakvuMy npu4mMHaMm MOXeT OblTb CBA3aHO pe3Koe CHWKEHWE YPOBHS akTMBHOCTU MMMOOWIM30BaHHOIO
depMeHTa N0 CpaBHEHMIO C TaKOBbIM Ans cBob6oaHOro 6enka? Kak 9To MOXHO YCTpaHUTb?

[anTe cpaBHUTENBLHYIO XapakTePUCTUKY METO40B MMMOBMNM3aLmMm hepMeHTOB.



Oxapaktepusyinte aTtanbl npoBeAeHMs u3n4eckon ummobunusaumu depmMeHTa U Nofny4YeHus ero
NPOMBILLNIEHHOrO Npenapara.

Oxapaktepusynte 3aTanbl MPOBEAEHUS XUMUYECKOW uMMobunusaumm depmMeHTa 1 MNonyvyeHus ero
NPOMBbILLNIEHHOro Npenapara.

B uem cocTout TeopeTudeckoe 3HavyeHne uccnegoBaHMn UMMOBNM3oBaHHbIX (hepMeHToB?

Uto npegcTtaBnalT cobor GuoceHcopbl? KakoBbl MpuHUMnbl MX Adencteua? KakoBo npaktnyeckoe
npuMmeHeHne GMOCEHCOPOB?

Kakne nmmobunnmaoBaHHble hepMeHTbI MPUMEHSIIOT B 3H3UMOLNArHOCTUKE U 3H3MMOTepanun?

Bonpochkl pazgena «OCHOBbI KNNeTOYHOW UHXeHepum»

Kakum obpasom nony4aroT KynbTypy KneTok pacteHun? Kakue ycnosus Heobxoammel 4ns 3Toro?

KakoBbl MexaHn3Mbl AeanddepeHUNPOBKM KNETOK 1 kannycoreHesa?

KakoBbl OCHOBHbIE OTINYUS KanfyCHbIX KNEeTOK OT HOpMarbHbIX?

Kak MOXHO MCMonb30oBaTh KyNbTypy KINETOYHbIX CYCNEH3NA?

Kakve npogykTel MEOWLMHCKOrO Ha3HayeHUs MonyyalT C UCMONb30BaHWEM KyNbTypbl W30NMPOBAHHbIX
KNeToK pacTeHnn?

Kak nony4atoT oTAernbHbIE KNETKM pacTeHUn 1 NPOTONNacTbl?

UTo Takoe «comartumyeckasi rubpuamsauma»? Kak nonyyatoT comatmdeckme rubpuabi?

KakoBbl nepcnekTnBbl COMaTUyecKon rubpmamsaumm?

Onuwute nocnegoBaTenbHOCTb 3TanNoOB MOMYyYeHUs Kakoro-nnbo fekapcTBEHHOro BewecTBa C MOMOLLbLIO
METOAO0B KINETOYHOW MHXKEHEPUN.

YTo Takoe «rmbpugombi»? Kak nx nony4atroT u UCNonb3yoT?

KakoBbl JOCTUXKEHUS Y OCHOBHbIE NPOOMEMbI KNETOYHOWN NHXEHEPUUN KNBOTHBIX?

YT0 npeacTaBnsaoT cobon CTBOMOBLIE KNETKM? Kak ux nony4aroT 1 MCNonb3yroT?

OnuwntTe MegMUNHCKOE NPUMEHEHME KINETOYHbIX TEXHOSOMMNA.

Bonpochl pasgena «OCHOBbI FeHETUYECKOW UHXKEeHepPUmn»

OxapakTepun3yinTe OCHOBHbIE 3Tarbl FEHHO-UHXEHEPHbIX NMPOEKTOB.

Kakne bepMeHTbl NCNOMb3YHT B FTEHHO-UHXEHEPHbIX NMPOeKTax?

OxapakrepuayiTe cnocodbl MONy4YeHUs! FreHOB.

KakoBbl 0cOBEHHOCTH MOSTyYEeHUs FEHOB 3YKapMOTUYECKUX OPraHM3MOoB?

YUT0 Takoe aHOOHYKMNeasbl pecTpukuum Tuna |l u noyemy oHM BaXkHbl ANst TEXHONOMMM PEKOMOMHAHTHbIX OHK?
UTo Ha3blBaloT reHeTU4ecknm Bektopom? Kakme TpeboBaHus NpeabsBnsaioT K BeKTopam?

Kak co3gatoT reHeTu4eckme BeKTopbI?

Kakne Tvnbl BEKTOPOB BaM M3BECTHbI? Yem OHM oTnunyalTcs Apyr ot Apyra?

Y710 NOHMMAOT NOA TEPMUHAMMU KOTXKUM U «TUTMpOBaHME» ?

KakoBbl cnocobbl co3gaHmsa pekombrHaHTHbIX monekyn AHK?

OnuwunTte cnocobbl BBEAEHMWS FEHOB B Yy)KEPOAHbIE KNETKN

OxapakTtepusynte cnocobbl BBeaeHunss pekombuHaHTHon [HK B kneTtku E. coli.

YTto HasbiBalOT reHOMHON 6ubnnotekon? KakoBbl 3Tanbl co3gaHUst reHOMHON BMONNoTekn?

3auem pecTpuympoBaHHyto nnasmugHyto OHK nepea nurnposaHnem obpabartbiBatoT LwenoyHom docdaTtason?
Moyemy nnasmMmaHbI BEKTOP C MakCMMalsibHO CUIIbHbIM NMPOMOTOPOM HEe BCerga sIBNSAETCA Haumyuywum
3KCMPECCUPYIOLLMM BEKTOPOM?

B 4yem npeuMMyLlecTBO JNokanusauuMm 4YyxepoaHbix OenkoB Ha MNOBEpPXHOCTM krneTtok? Kak caenatb
pekoMOUHaHTHbIE Benkn cekpeTupyembiMmn?

Kak BCTpouTb B Nna3mMuay HECKOMbKO KONU reHa?

Kak naeHTuuumnpyroT KNneTku-MULLEHW, NOMYYUBLLNE HYXKHBIN FeH?

Kaknmu cnocobamm MOXXHO BNUATH HA SKCMPECCUIO FTE€HOB, KITOHMPOBAHHbIX B MPOKapPUOTUYECKNX OpraHn3Max?
Mpeonoxute cnocobbl CHkeHNss meTabonnyeckon neperpyskn knetok E. coli , cuHTesnpyowmx B 60nbwOM
KOnn4yecTBe peKkOMOVHaHTHbIM Oenok.

WHorga cTpaTtermsa cuHTe3a Oenka-MULIEeHW BKMOYaeT mnonyvyeHne 3T1oro 6enka B COCTaBe XUMEPHOro
npoaykra. B yem npenmyliectso Takoro nogxona? Kak cosgatoT xumepHbid 6enok?

Kakne npeumylliectsa u HegocTaTku UMeEET UHTerpaums nnasmMuMaHoro Bektopa B xossunckyto JHK?

OnuwnTte cnocobbl NONYYEHUSI FEHHO-UHXEHEPHOrO MHCYIMHA.

OnuwnTte cnocobbl NONyYEeHUs FeHHO-UHXEHEPHOro COMaTOTPOMNMHa.

Onuwnte cnocobbl NONyYEeHN reHHO-NHXEHEPHOro NHTEPdEPOHa.

Moyemy [nsi MOMy4YeHUS] MHOMMX PEKOMBUHAHTHbIX OEenkoB nydlwe MNPUMEHHATb 3JyKapuoTUYecKne, a He
NPOKapUoTUYECKNE CUCTEMbI?

Mouemy Ti-nna3amuga u3 Agrobacterium tumefaciens nogxoguT p[nsi co3gaHWs BeEKTOpa-nepeHocYMka
Yy>KEpPOLHOro reHa B xpoMocomHyto [JHK pactennin?



Kak co3paloT reHeTuyeckn MmoamuumnpoBaHHble pacteHns? KakoBbl BO3MOXHbIE PUCKU UCMOMb30BaHUS reHHO-
MOAMMDULNPOBAHHBIX pacTeHUA?

Kakne pekombuHaHTHble ©enku, ucnonb3ywwmecs B MeguuuHe, MNoryYyeHbl C  MOMOLLbI MeTOdoB
reHeTUYECKOW NHXEHEePUN?

C NOMOLLBI0 KaKNMX MEeTO0B reHEeTUYECKON MHXEHEPUU BO3MOXHO U3MEHeHne (PU3NKO-XMMUYECKMX CBOMNCTB
depmeHTOB? Kakune cBoricTBa hEpPMEHTOB MOXHO U3MEHATL?

KakoBbl OCHOBHbIE NPOGIEMbI FEHETUYECKON UHXEHEPUM XKUBOTHBIX?

YTO NOHMMaIOT NOA TEPMUHOM «reHHas Tepanmsa»?

[ns nedyeHuns kakmx 3abonesaHnin YeroBeka NCMONb3YOT FEHHYI0 Tepanuio?

OxapakTepwuayiiTe cTpaTernm reHHon Tepanvm u yCrioBusi ee UCMNosib30BaHUSA B KIMMHUYECKOW NPaKTUKe.

KakoBbl OTNNYMSA reHHOM Tepanum ex Vivo u in vivo?

Kakne cuctemsbl MoryT 6bITb UCNONb30BaHbl ANA AOCTaBKU FEHOB B KMNeTKU Yenoseka?

OxapakTepusyinte BUPYCHbIE BEKTOPbI, MpeaHa3HavYeHHble AN AOCTaBKU LieNnieBbIX FeHOB B KMETKN YeroBeKa.
KakoBbl npenmMyLLlecTBa U HE4OCTaTKN BUPYCHbBIX BEKTOPOB NPU UCNONb30BaHUN B reHHOW Tepanun?

Kakne HeBMpYCHble cMCcTeMbl MOTYT BbiTb MCMOMb30BaHbl AN JOCTaBKU reHOB B KNETKM YernoBeka Npu reHHon
Tepanun? KakoBbl MX NpeMMyLLIeCTBa U HEJOCTATKM MO CPABHEHMIO C BUPYCHBIMU CUCTEMaMMU?

KakoB npuHUMN OEWCTBMS NEKApCTBEHHbLIX CPEACTB Ha OCHOBE ONIMIOHYKNeoTnaoB? [Ina neyeHus Kakux
3aboneBaHWin YeNOBEKA OHM UCMOMb3YTCA?

OxapakTepu3yiiTe COBpEMEHHOE COCTOSIHNE UCCIeAoBaHMIM B 06n1acT reHHoW Tepanuu.

KakoBbl OCHOBHble NMpobneMbl, «coepXuBatoLLmMe» nporpecc B obnactu reHHon Tepanun? Kak mx nbitatorcs
pewaTb?

20.1.2. TecTOoBbIE 3agaHuUA:

3apaHwve 1. BoibpaTb NnpaBunbHbIN OTBET UK OTBETHI.

1.

CyuwHocTb noboro GnoTexHONOrM4eckoro npouecca onpeaensdeTcsa: a) cneundukon KNneTkM-npoayLeHTa;
6) cneuudmko nuUTaTENBHOW Cpedbl ANs  KNEeTKU-NpPoAyLeHTa; B) OCOOEHHOCTAMU  KOHCTPYKLIMM
GuopeakTopa; r) 0cOOEHHOCTSIMM BbIAENEHNSA N OYNCTKU LIeNeBOro NpoaykTa.

ButamuH B2 cnHTE3MpyeTCA Apoxokamu B: a) TaTeHTHy dasy pocTa; 6) npodasy; B) SKCMOHEHUMANbHYH
a3y pocTa; r) cTaLuMoHapHyto gasy pocTa.

Mo pasmepy U UeneBOMy HasHayeHUO OuopeakTopbl MOryT ObiTb: a) AN  MNOBEPXHOCTHOMO
KynbTUBMPOBaHWS; 6) Ona aHaspoOHbIX MPOLeccoB; B) AN Me30(UIbHBIX OpPraHU3MOoB; T) OMbITHO-
NPOMbILLEHHBIMK; 4) Ans TBepAodasHbIX NpoLEeCcCoB.

MeTog nonyvyeHuss MyTaHTOB, YCTOMYMBBLIX K aHanoram uenesbiXx MeTabonuToB, MUCMONb3yeTcs Ans
nonyyeHus: a) amuHokucnot; 6) ©enkos; B) BMTAMWHOB; ) aHTUOMOTUKOB; A) UMMOBUNN30BAHHbLIX
hepMeHTOB.

K MukpoopraHvamam-npogyueHtTaM npeabsBnsaloT OCHOBHblE TeXHoMormyeckue TpeboBaHusA: a) BblcoKas
CKOPOCTb pocTa; ©) cnocoBHOCTb K (POTOCUHTE3Y U XEMOCUMHTE3Y; B) YCTOMYMBOCTb K 3apaKeHWto
NMOCTOPOHHEN MMWKPOIIOPOK; I) CNOCOOHOCTb CUHTE3UpPOBaTb LENEeBON NPOAYKT; A) MCNonb3oBaHue
OeLleBbIX HENULLEBBLIX CYOCTPaTOB; €) ANMTENbHbIN XXU3HEHHBIN LIUKI.

AHTUBNOTUKM CUHTE3MPYHOTCA BO BpEMS: @) NTaTeHTHOW dha3bl pocTa; 6) 3KCMOHeHUManbHoM asbl pocTa; r)
cTaumoHapHown a3kl pocTa; ) dasbl OTMUPaHUS.

K dpaktopam, BnusitowMM Ha GMOCUHTE3 (PEPMEHTOB, OTHOCATCHA: @) reHeTU4Yeckas npvpoga NpoayLeHTa;
6) Hann4Me B cpede MHAYKTOPA; B) MCNOMNb30BaHNe ONOKMPOBAHHBLIX MYTAHTOB; ) HANM4Yne B NUTaTENbHON
cpee KoHANUMOHMpYoLwero dakropa.

K dwusmdyeckum metogam MMMOOMIIM3aumMm OTHOCHT: a) rnyTapanbgervgHbii metofd; 6) BknwoyeHve B
MUWKPOKancyrnbl; B) METOA 9MNEKTPOOCaXKAEHWS; T) BKITHOYEHNE B BONTOKHA.

3apaHue 2. OueHnTe, BEPHO N1 CyxXaeHME. VicnpaBbTe OLMOKM B HEBEPHbIX CY)XAEHMUSX:

1.

2.
3.
4

© N

OcHoBHbIM KpuTepuem ans nogbopa Guonornyeckoro obbekta B MUKPOBHON GUOTEXHOMOMMM ABMSETCS
CNocoBHOCTb CUHTE3NPOBATL LIENEBOM NPOAYKT.

ComaTtuveckasi rmbpuamsaunst — oauH U3 LieHTparnbHbIX METOO0B reHETUYECKOW MHXXEHEPUN.

J1akTO3HbI ONepoH — NpUMep penpeccubensHOro onepoHa.

HyXXHbI TeH B reHeTUYEeCKOW MHXEHEPUWN NMpU BOCCO3[AaHUM €ro Ha OCHOBE W30MMPOBaHHOW MaTpPUYHON
PHK nonyyatot npu nomowum pepmenta AHK-3asucumon AHK-nonnumepasbi.

Mo pasmepy mn UeneBoMy HasHayeHuO GrmopeakTopbl MoapasgenstoT Ha nabopaTopHble, NMUNOTHBIE U
NPOMBILLIIEHHBbIE.

[nsi NpoM3BOACTBa aMUHOKUCIIOT UCMOMb3YIOT ayKCOTPOMHbIE MYTaHTbI.

B pesynbTate myTaumm B reHe-perynartope nHayumbensHble PepMeHTbl MOTyT CTaTb KOHCTUTYTUBHBIMMU.
PaboTbl B 0611aCTu KNETOYHOW MHXEHEepUM Nogpa3yMeBatoT Co3aHne U UCNOoMb30BaHNe peKOMONHAHTHBLIX
OHK.

Cnctema KOHTPONA M perynupoBkuM BUOTEXHOMOrMYEcKoro npoLecca MNO3BONSET BHEAPWUTb MPUHLMN
andepeHUnpoBaHHbIX PEXUMOB B NPOU3BOACTBO.

10. Hanbonee nepcnekTnBHbIMU ABNAKTCA nepnognveckmne OnoTexHonormyeckme npouecchl.



[na oueHmBaHus pesynbTaTtoB 0byvyeHUs B xode Tekyllen aTTecTauuu UCNonb3ylTcs cnegylolue nokasatenu:
BNageHne TeopeTU4eCcKMMmN OCHOBaMN ANCLMMINHBI, CMOCOBHOCTL MNMKOCTPUPOBaTb OTBET NpUMepamu, pakramu,
OaHHBIMY HaYYHbIX UCCneaoBaHun.

[Ona oueHvBaHua pe3ynbTaToB O0Oy4YyeHUs wucnonb3yeTcs 4-6annbHasg LWKana — «OTMIMYHO», «XOPOLLOY,
«yOOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

KpVITepVIVI oueHnBaHunAa LLikana oueHok

OGyuatowuiica B MNOMHOW Mepe BrageeT MOHATMIHBLIM annapaToM AaHHOW obnacTtu Omnuy4Ho
Hayku (TeopeTUYeckKUMy OCHOBaMu OUCLMMNIMHBLI), CNOcoBeH WUMMCTPUMpoBaTh OTBET
npumepamu, paktamu, AaHHbIMU Hay4YHbIX UCCNEeAoBaHNI

O6yqa+0Lu,vu7|cs=| B LEeJIoOM BllageeT TeopeTn4eCkKnMmmn ocHoBamMn ancuuniinHbl, 4onyckaeT XOPOLUO
1-2 HETOYHOCTU B OTBETE.

OO6yuvatowmiicas BnageeT 4YacTUYHO TEOPETUYECKMMM OCHOBaMW  OUCUMMIUHBI, |  YOosrnemeopumesbHO
ponyckaeT 1-2 Herpybble oWwnGKM B OTBETE.

OO6yuatomiicss AEMOHCTPUPYET OTPbIBOYHbIE, hparMeHTapHble 3HaHUA Mo nporpammMe | HeydosnemeopumesisHO
AVCLUMNIVHBI, OMYCKaeT rpyoble onbKM B OTBETE.

20.2. NpomexyTo4yHas atTecTtayus

lMpomexyToyHas aTTecTtaumss MO AUCUMMAWHE OCYLLECTBAAETCA C MOMOLLbI  CneayoLwmx

OLIeHOYHbIX CPeacTB:
20.2.1. NepeyeHb BONPOCOB K 3K3aMEHY:

1. BuoTexHomnorusi Kak Hayka, ee 3agayun. Victopusi buotexHonornm. CeAsb GUOTEXHONOIMU C OPYTMMN HAyKaMW.
2. XapaKTepucTuka OCHOBHbIX HarnpaBrneHun 6uoTexHonoruu.
3. O6uasa xapaKkrep1cTmka NpoayLEeHTOB, UCMONb3yeMbiX B buotexHonoruu. TpeboBaHus, npeabsBrsemble K
npogyLeHTam.
4. OcobeHHocTU perynsauum metabonuama B MMKPOOHONM KNneTke.
5. TlyTu noBbIWEHMS BbIXOAA LieneBoro metabonuta npoayueHTa.
6. MeToabl nogbopa NpoayLEeHTOB ANs KynNbTMBUPOBaHUS. icnonb3oBaHMe MHOYLMPOBAHHOIO MyTareHesa,
METOAOB CENEKLUN, FEHETUYECKON W KIETOYHOM UHXEHepUX AN NOAroTOBKM BMONOrnyeckmx 06bEeKToB-
NPOAYLEHTOB ANs KyNbTUBNPOBAHUS.
7. OcHOBHble cTaguy BMOTEXHONOMMYECKOro NPOM3BOACTBA, UX XapakTepucTuka. Cbipbe U NUTaTenbHble Cpeabl
ONS KyNbTUBUPOBaHUSA NPOAYLIEHTOB.
8. [MpuHUMNbI AENCTBUA U KOHCTPYKLMK BropeakTopoB. Knaccudmkauma 6Guopeaktopos.
9. XapakTepucTuvka cucTem nepemeLlnBaHns, aspaunm, TennoobmeHa, NneHoralleHns, cTepunuaaumm, KOHTPons
N perynmpoBkn BUOTEXHONOrMYECKOro npolecca.
10. MacwTtabupoBaH/e BUOTEXHONOIMYECKOro NPON3BOACTBA.
11. BuoTexHonornyeckue NpoLecchl 1 annapaTtbl NEPUOANYECKOro KynbTuBMpoBaHus. Moandukaumm
nepuoanyeckoro KyrnbTusmpoBaHus. KuHetuyeckne mogenu pocra npoayueHTa B peaktope. ®asbl pa3sutus
npogyLeHTa.
12. BuoTexHonornyeckue npouecckl 1 annapartbl HeNpPepPbIBHOrO KyNbTUBUPOBAHUSA. XeMOCTaTHbIN 1
TypOuaocTaTHbIA PEXNMbI HEMPEPLIBHOTO KyNbTUBMPOBAHKSI.
13. OcobeHHOCTU KyNnbTUBUPOBAHMS MUKPOBOHBIX, PACTUTENBHbIX U XXMBOTHbLIX KIETOK.
14. MeToabl BblAENEHNS, OYUCTKM U MOAUMMKaLUKN LLleNneBoro NpoaykTa.
15. OcHOBbI TEXHOSOrMN NPON3BOACTBA NEPBUYHBIX METABONUTOB Ha NpUMepe aMuHoOKUCNoT. MeauumHckoe
npuMeHeHne aMUHOKUCIIOT.
16. OCHOBbI TEXHOMOrMM NPON3BOACTBA NEPBUYHBIX METABONNTOB Ha NpUMepe BUTAaMUHOB. NMpumeHeHne
BUTAMMHOB B MEOMLIMHCKOW MpPaKTUKe.
17. TexHonorus Npon3BOACTBA BTOPUYHbBIX METAOONNTOB Ha NpUMepe aHTMOMOTUKOB. Knaccudukaums m
MeXaHu3Mbl ENCTBUSA aHTUOMOTUKOB. MeanunHCKoe NpUMeHeHne aHTUOMOTUKOB.
18. VICTOYHUKM hbepMeHTOB 1 UX BblaerneHmne.
19. OcHOBbI TEXHOMOIMKU NOMYyYeHUs1 hepMEeHTHbIX MpenapaTos.
20. mmobunnszaumsa hhepMeHTOB — LieHTpanbHbIN MEeTOS, UHXEHEPHOW SH3MMOMNOrMK. YCMNOBUS «YCMeLHON»
nmmMobunmnsaumm epmeHToB. [Npenmyliectsa UMMOGUIM30BAHHBLIX (PEPMEHTOB.
21. Hocutenu gna ummobunmusaumm epmMeHTOoB.
22. Xapaktepuctuka MeToaoB humamdeckor ummobunusauum pepmeHToB: aacopbumnsa Ha HepacTBOPUMbIX
HOCUTENSX, BKIIOYEHWE B renin, NCMorb3oBaHne nomnynpoHvuaemblx obonoyek (MembpaH), UCNonb3oBaHNE CUCTEM
AByxdasHoro Tuna. Metognyeckme npmvemsl, ZOCTOMHCTBA M HEJOCTATKMN KaXO0ro U3 HUX.
23. XapakTepucTuka XMMUYeCKUX METOLOB UMMOOMIN3aLmm OepMeHTOB.




24. KnHeTnyeckune acnekTbl katanmsa MMMOBUIM3oBaHHbIMU hbepmeHTaMu. S deKTol pacnpeaeneHuns peareHToB
B cUCTeMEe C MMMOBUNU30BaHHbIMU hepMeHTaMu, ydeT AN dY3NOHHbIX 3aTPYAHEHUNA.

25. BnusHue nmmobunumsaumm Ha CTPYKTYPHO-(PYHKLUMOHANbLHOE COCTOSIHUE U CTabUnNbHOCTL PEPMEHTOB.

26. HanpaneHus ncnonb3oBaHus (GepMEHTOB B MeQULMHE: S3H3UMOANArHOCTUKE U 3H3umMoTepanuu. Npumepsl
CBOOOAHBIX U UMMOBMNN30BaHHbBIX (PEPMEHTOB AN MEeANLMHCKUX NPUMEHEHNIA.

27. BuroceHcopbl, NpUHUKMBLI AEACTBUSA 1 MEOULIMHCKOE MPUMEHEHME.

28. Victopusa pa3sutua Mmetoaa KynbTyp kneTok. OCHOBHbIE HanpaBneHns NCNOfb30BaHWUS KyNbTyp KNEeTOK, TKaHewn
M MpOTONIacToB.

29. Kneto4yHasa nHxeHepusa pacteHnin. leanddepeHLmpoBKa 1 KanmnycoreHes — OCHOBa CO34aHUA KNEeTOYHbIX
KynbTyp. TexHnka BBeeHNSA B KyNbTYpY U KyNbTUBMPOBAHNE U30NMPOBaHHbLIX TKAHEN pacTeHWN.

30. OcobeHHOCTM KannycHbIX KeTok. [ToBepXHOCTHOE KyrnbTUBMPOBAaHME KanycHbIX KneTok. [nybuHHoe
KynbTUBMPOBAHWE KanmycHbIX KneTok. KynbTuBMpoBaHMe OTAENbHbLIX KNETOK pacTeHUN.

31. MeToabl NONy4eHNss M30NMPOBaHHbLIX NPOTONNACTOB pacTeHuin. MeToabl KynbTUBMPOBaHNS NPOTOMNMNAacToB
pacTUTENbHbLIX KIETOK.

32. MexaHu3mbl CrMSHUA N30MMPOBaHHbLIX NPOTOMNNACTOB pacTUTenbHbIX kneTok. Comatudeckas rmubpvamsauns
pacTuUTEeNbHbIX KNETOK. BO3MOXHOCTN comaTnyeckon rubpuansanmm KneTok.

33. lMonyyeHune hapmaueBTUYECKNX NPenapaToB C NMOMOLLBIO KyNbTyp U30MMPOBaHHbIX KNETOK U TKaHEN

34. TnbpuaomMHble TexHonornu. MNMonyyeHve n CNonb30BaHWE MOHOKITOHANbHbIX aHTUTEN.

35. KneTo4Has nHxeHepusi XMBOTHbIX. [MpobrnemMbl 1 NnepcneKkTMBbl KNOHMPOBAHWUS XUBOTHBIX.

36. CTBOMOBbIE KNETKM U X BUOMEeANLMHCKOE MPUMEHEHUE.

37. OcHOBHble 3Tanbl FeHHO-UHXXEHEPHbIX NPOEKTOB U UX XapaKTepucTuka.

38. depMeHTbl, NPUMEHSAEMbIE B TEHETUYECKOW MHXEHEPUN.

39. MeTtoabl NONy4eHUs reHos.

40. BekTopbl, NPUMEHSIEMbIE B rEHETUYECKOW UHXeHepun, 1 TpeboBaHus, npeabaBAsemMble K HUM.

41. KoHCTpyMpoBaHWe BEKTOPHbIX MOSEKyr.

42. MeTtogpl nonydeHus pekombrHaHTHbIx monekyn OHK. OTxur n nurmposaHue.

43. BeegeHune pekoMbuHaHTHbIX Monekyn JHK B kneTku peuunuenTa.

44, VipeHTudmkaumsa n otbop KneToYHbIX KNOHOB, CoaepKallmx pekoMOnHaHTHble monekynbl JHK 1 yyxepoaHbiv
reH.

45. OnNTUMU3auns SKCNPECCUN reHOB, KIOHUPOBAHHbLIX B NMPOKapUOTUYECKUX CUCTEMAX.

46. JykapmoTU4eCcKne CUCTEMbI SKCNPECCUM.

47. CospaHue bubnmoTek reHoB.

48. PaclumdpoBka HykneoTnaHom nocnegosartensHocTu pparmerHtos OHK.

49. Bbasbl aHHbIX HYKMEOTUAHbLIX U aMUHOKUCIIOTHBLIX NocrefoBaTeNbHOCTEN. [€HOMHbIE NPOEKTHI.

50. MeToApbl NU3SMeHeHNs reHOMOB.

51. KoHcTpympoBaHMe LUTaMMOB-NPOAYLIEHTOB YENoBeYeCKOro MHCYNUHa.

52. KoHcTpympoBaHme LTaMMOB-NPoAYLEHTOB YENoBe4YeCKkoro COMaToTponuHa.

53. KoHcTpyvpoBaHue LTaMMOB-NPOAYLIEHTOB YernoBeyecknx NHTepdepoHoOB.

54. TeHeTnyeckasa HxXeHepusa pacTteHui. [NonyyeHne TpaHCreHHbIX pacTeHnn.

55. Pwcku, cBsidaHHbIE C NCMONb30BaHNMEM TPAHCTEHHbIX PacTEeHUN.

56. lMonyyeHne MeaNUMHCKUX NMpenapaToB C MOMOLLLIO TPAHCTEHHbIX PACTEHUN.

57. 'eHHO-UHXeHepHoe nosyYyeHne MOHOKITOHarbHbIX aHTUTer.

58. Cnocobbl nony4yeHns NPOTUBOBMPYCHbIX BaKUWH. [€HHO-UHXEHepHOe MoMyyeHne BakLyH.

59. leHeTnyeckasn MHXEHepPUs XNBOTHbLIX, €€ NepCrneKTUBHI.

60. eHeTMyeckas NHXEeHepus YenoBeka, ee NepcrnekTuBbI.

61. lMpoTouHxeHepus (6enkoBas NHXeHepus), ee MeTOAbl N NPUMEHEHNE.

62. eHHaa Tepanus n ee MeToAabl.

63. BupycHble 1 HEBMPYCHbIE CUCTEMbI AOCTaBKM FEHOB, UX NPEMMYLLECTBA N HEAOCTaTKM.

64. lNpumeHeHne reHHon Tepanuu.

65. JlekapcTBeHHble cpeacTBa Ha OCHOBE OfIMIOHYKEO0TUAOB.

KoHTpOnbHO-U3MepuTenbHbI MaTepuan Ang 3k3amMmeHa BKNovaeT 2 Bonpoca.
MpumMep KOHTPONBbHO-U3MepPUTENbHbLIX MaTepuanoB K NPOMEXYTOYHOMN aTTecTauum
YTBEP>XOAKO
3aBenytowmi kadenpon
Brmodn3nkn n GUoTEXHONOrMM

B.I". ApTioxoB
10.03.2025

CneuuanbHocTb 30.05.02 MeduuuHckas buoghu3suka



Oucuunnuna 61.0.54 MeduuuHckue 6uomexHosoauu
dopma obyyeHus oyHas

Bua KoHTpona ak3ameH

Bug atrectauuun npomexxymoyHasi

KoHTponbHO-nameputenbHbii matepuan Ne 1
1. OCHOBHbIe aTarbl reHHO-UHXEHEPHbIX MPOEKTOB N UX XapaKTepucTuka.

2. [eHHaqa Tepanus 1 ee MeToabl.
lMpenogaBaTtesnb M.A. HakBacuHa

MpomMexyToyHas aTtTecTauMsi MNpoBOAUTCS B COOTBETCTBUM C [lonoxeHWem O MNpPOMEXYTOYHOM
aTTecTauum obyyatoLmnxcsi No nporpammam BbicLLero o6pasoBaHus.

KoHTponbHO-n3MepuTenbHble  MaTepuanbl  MPOMEXYTOYHOW — aTTecTaumMu  BKMoYawT B cebs
TeopeTuyeckne BOMPOCHI, MO3BONAIOLINE OLEHUTb YPOBEHb MOSyYEHHbIX 3HaHWA. pu oueHuBaHWUK
MCMoNb3yeTcs KONMYECTBEHHas LKana oueHok. Kputepun oueHnBaHms NpuBeAeHbl HKE.

TpeboBaHUS K BbINONMHEHWNIO 3a4aHWIA (MNW LWKarbl 1 KPUTEPUM OLIEHMBAHUS)
Ona oueHnBaHWs pe3ynbTaTtoB OOyYeHMS Ha 9K3aMeHe WCMoMb3ylTCsA Ccrneaylolwme nokasatenu: BnageHue
TEOpPEeTUYECKMM OCHOBaMM OUCLMMNIIUHBI, CMOCOBHOCTb MIMIOCTPUPOBATL OTBET NpuMepamMu, paktaMmu, AaHHbIMK
Hay4HbIX MCCneaoBaHWN.
[ns npomexyTo4yHOn aTTecTaunm HeobxoanMOo BbINOMHUTL NpaKTu4eckue padboTbl.
Ons oueHuBaHuWs pesynbTaToB O00Yy4YeHMS Ha 9K3aMeHe wucnonb3dyetcs 4-b6annbHas Wwkana — «OTIINYHOY,
«XOpOLUOY», «yAOBNETBOPUTENBHOY, HEYAOBNETBOPUTENBHOY.

KpVITepVII/I oueHunBaHunda LLikana oueHok

OOyvatowuiics B NOMHOM Mepe BNageeT MOHSATUMHLIM annapaToMm AaHHOW obnacTtu Ominuy4yHo
Haykn (TeopeTU4eCKUMN OCHOBaMW OWMCLMMIMHBI), CNOCODEH WNMCTPMpOBaTh OTBET
npumMepamu, doakTamu, AaHHbIMWU HayYHbIX UCCref0BaHUM

O6y‘-IaPOLLI,VIl7ICFI B LUenioM BrageeTt TeopeTtnv4eCkKuMmn oCHoBamMun ANCLUNIINHBI, JOMYyCKaeT XOPOLUO
1-2 HETOYHOCTU B OTBETE.

Obyvatolimiics  BrnafeeT YacTUYHO TEOPETMYECKUMMM OCHOBaMU  OUCLMMNWHBI, | YOosnemeopumesibHO
pjonyckaeT 1-2 Herpybble olUnGKM B OTBETE.

OO6yyatowmiicss AEMOHCTPUPYET OTPbIBOYHbIE, hparMeHTapHble 3HaHUA Mo nporpamme | HeydosnemeopumesisHO
AVCLUMNIVHBI, OMYyCKaeT rpyoble oWnGKM B OTBETE.

20.2.2. MpumepHbIe TEMbI KypCOBbIX paboT

ABTOMaTU3auUMs NocneaoBaTeNbHOr0 MONEKYNAPHOro JOKUHIa

AHanuM3 ponmM HEKOTOPbIX apoOMaTUYECKUX aMMHOKUCIIOTHBbIX OCTaTKoB B (OOPMUPOBAHMM MOSOC
3NIEKTPOHHbIX CMEKTPOB MOrTOLLEHNST YENOBEYECKOro nHTepdepoHa

AHanus pornu npsAMoro M KOCBEHHOro BO3AeWCTBUA YP-usnydeHus B npouecce potomoamdukaLmm
remornobuHa 4yenoseka.

BakTepuanbHbin 6enok Dps kak npeacraBuTenb rpynnbl MHOrOYHKLUMOHAIbHBIX FOMOOSIMIOMEPOB
BrnvsiHme nnnngHoro MUKPOOKPY>KEHUSI HA aKTUBHOCTb aLeTUMNXONMHACTEPa3bl IPUTPOLINTOB YeroBeka
BrnvsHne nunmaHoro MMKPOOKPYXXEHNST Ha SKCMPECCUIO TPYNNOBbIX aHTUFEHOB 3PUTPOLINTOB

BnuaHne nunmgHoro coctaBa MemMbpaH Ha OCMOTUMYECKYID PE3UCTEHTHOCTb 3JPUTPOLUTOB KPOBM
yenoseka

3aBNCUMOCTb aKTUBHOCTU bULIMHA OT KOHLEHTPALUN HEKOTOPbLIX aHTUONOTNKOB

Mmmobunusauus dpunuHa n 6poMenmnHa Ha XmTo3aHax, BblAeNeHHbIX N3 pas3nnYHbIX MICTOYHNKOB.
Mcnonb3oBaHMe KnacTepHOro aHanuida pgnd paspaboTkM umHAMBMAOYaNbHbIX MOAXOO0B K OLEHKe
COCTOSIHMSA nauueHToB C€ pguarHo3oMm «I11.0 TunepToHuveckass 6onesHb € NPEenMyLLECTBEHHbLIM
nopaxeHmem cepgua c (3acCToMHON) cepaevyHON HEAOCTAaTOYHOCTBIO»

Mcnonb3oBaHMe MeTogoB MHOFOMEPHOMW CTaTUCTUKM ANs BblpaboTkn anddepeHLmMpoBaHHOIroO nogxoaa
K BeAEeHMo nauneHToB ¢ guarHo3om M42.1 «OcTeoxoHApPO3 NOSICHNYHOIO OTAENa NO3BOHOYHNKA»
Mcnonb3oBaHue cnekTpanbHbiX METOAOB 4SS aHanu3a CTPYKTYPHbIX Moaudurkauun Guomonekyn




WccnepoBaHve GMOXEMUNIOMUHECLEHTHBIX CBOWCTB 3pPUTPOLMTOB AOHOPOB, MOAUMULNPOBAHHBLIX
BO3eNCTBMEM S-HUTPO3OrnyTaTuoHa

WccnepgoBaHve BNUAHMA pasHbIX Avana3oHoB YP-cBeTa Ha crnekTparnbHble CBONCTBA KaTanasbl
WccnepoBaHne BO3MOXXHOWM posiv padoToB B MpoLieCccax KneTovHom rnbenn numdoumToB

WccnepoBaHve M3MEHEHWUIA CTPYKTYPHOTO COCTOSIHUSI 3PUTPOLMTOB M UX MeMOpaH B NpUCYTCTBUM
amuogapoHa

WcecnepoBaHue kncnopoacsasbiBatowen CnocobHOCTN MHKaNCYNMMPOBAHHOMO B NIMMOCOMbI reMorfiobuHa
WccnepoBaHve MexaHW3MOB AEWCTBUMS UMMYNbCUMBHOIO HU3KOMHTEHCMBHOMO Na3epHOro ob6nyyveHuns
KPOBW Ha CTPYKTYPHO-(PYHKLIMOHANbHOE COCTOsIHNME MeMbpaH N oLMTOB KPOBM YenoBeka
WcecneposaHve npouecca apunto3a 3puUTPOLMTOB, MHOYLMPOBAHHOMO OBfyYeHMeM KpacHbIM CBETOM B
npucyTcTBUM hoTOCEHCMBUnu3aTopa

WccnepoBaHne CTPYKTYPHO-(PYHKUUOHAMBHBIX CBOWCTB 3PUTPOLIMTOB [OHOPOB, MOAUMULMPOBAHHbLIX
BO34ENCTBMEM S-HUTpO3ornyTaTnoHa n Yo-ceeta (254 Hm)

WccnepoBaHve  (OU3MKO-XMMUYECKMX CBOMCTB 6enkoBbix 06pasuoB B MNPUCYTCTBUM  HEKOTOPbIX
aHTNONOTMKOB

McecnepoBaHna HEKOTOPbIX (PYHKLUMOHASBbHBIX CBOMCTB NUMEOUMTOB 4enoBeka MOoANULMPOBAHbIX
BO3OENCTBMEM Nepokcnaa Bogopoda M Y®d-ceeta B npucytctBum BewectBa B-190 B pasnmuHbIX
KOHLLeHTpauusax

OueHka cnocobHocTn 6aktepmnansHoro 6enka Dps K anbTepHaTUBHOMY HAaCbILLEHWIO NOHAMW METasnoB
in vitro n in vivo

MpyMeHeHne  MeToda  CKaHUpYOWeEenW  3NEeKTPOHHOW MUKpOCKONUK N4 nccnenoBaHus
LMTOaPXUTEKTOHUKN SPUTPOLIUTOB KPOBW JOHOPOB

MpuMeHeHne MeToaoB MONEKYNAPHOW ANHAMUKM B 3a4a4ax BuonHxeHepun

Paspabotka meTtogukm umMmobunmsauuMm nananmHa Ha MaTpuue KUCNOTOPacTBOPUMBIX XWUTO3aHOB
pasfiMyHON MOMEKYNAPHON Macchl

PaspaboTtka MeToauKM MMMOBUNU3aUMM LUUCTEUHOBLIX NPOTEa3 Ha MaTpuue XMTO3aHOB pPasfiMyHOM
MOMEKYNAPHON Macchl

OnucaHue TexXHONOrnm npoBeaeHns

KypcoBass paboTa BbLINONHAETCA B Te4yeHMe 6 cemecTpa B COOTBETCTBMU C MAaHOM W rpadmkom nof
pPyKOBOACTBOM MpenogaBaTtens AUCUMNANHBI UNn HayyHoro pykosoauTens. Kypcosas paboTta gorkHa
ObITb OhopmMneHa B COOTBETCTBUM C TpeboBaHMAMMK, NPeAbABNAEMbIMUA K KYPCOBbIM WU BbIMYCKHbIM
KBanugukaumoHHbiM pabotam, nognucaHa MCNONHUTENEM, Hay4yHbIM PYKOBOAUTENEM U 3aBeLyoLLnM
kacdbegpon. 3awmta KypcoBom paboTbl MNpOXOAMT B KOHLE CeMecTpa W SBMSIETCA 4acTblo
npomexyToyHon attectauun. Obydarowmmnca AoknagbiBaeT OCHOBHblE pe3yrbTaTbl CBOEro Hay4yHOro
uccnegosaHus. [Joknaa conpoBoXaaeTcs npeseHTaumen. Bpems, oTBogumMoe Ha goknag, coctaenset 5-
7 MuHyT. o OkOHYaHuM foknaga obydarowmincs oTBevaeT Ha Bonpockl. Mo pesynbTatam 3awuTbl
BblCTaBnsAeTCA oLeHKa no 4-6annbHown LWwkane.

TpebGoBaHu1A K BbINOMHEHWUIO 3a4aHUN (UMK WKanbl U KPUTEPUU OLLEHUBaHUS)

Ona oueHuBaHMA pe3ynbTaToB 3aWMTbl KypcoBoW paboTbl wucnonb3yetcs 4-6annbHas Lwkana:
KOTIINYHO», «XOPOLLUOY», «yAOBNETBOPUTENBHO», KHEYLOBNETBOPUTENBHOY.

— aKTyanbHOCTb M Hay4yHas 3HAYMMOCTb TEMbI UCCNEAOBaHUSA, YPOBEHb PAaMOTHOCTM NpU UX
obocHoBaHWUY;

— YPOBEHb TEOPETMKO-MPAKTMYECKOr0 aHanu3a paccmaTpmsaemon npobnemsl (Cutyauumn);

— MOSIHOTa OMMUCaHUA XapakTepuUCTUK OObeKTa NCCneaoBaHNsa B pamKax NOCTaBNeHHON Lenu
N peluaemMbIx 3agav;

— Hanuyme B3aMMOCBSA3WN MeXy YacTaMu UCCnenoBaHus, NIOrMYEeCcKon NocrneaoBaTenbHOCTH
N CUCTEMHOCTM U3NOXEHNS MaTepuana;

— YPOBEHb MPOBEAEHUS 3IKCMEPUMEHTANbHbIX MCCNEeAOBaHMN (TOYHOCTb KONMMYECTBEHHbIX
n3MepeHui, penpes3eHTaTMBHOCTb BbIOOPKK);

— afeKkBaTHOCTb WM COOTBETCTBME BbIBOAOB, MNPeACTaBneHHbIX B paboTe, MNonyyYeHHbIM
pesynbtatam, cOopMynMpOBaHHOM Lienu 1 3agadam nccrnenoBaHus;

— CTeneHb NOHOTbl OXBaTa MH(POPMAaLMOHHBIX MCTOYHUKOB MO Teme paboTbl, KA4eCTBEHHbIN
ypoBeHb aHanmsa n 0606LeHnst nHdpopmauuu;

— Ka4eCTBO WHTeprnpeTauun pellaemMon 3afayM C TOYKM 3PEeHUsi COBPEMEHHOW HayyYHOW
napagurmbl, NpPUMEHeHWe akTyarnbHbIX U a0eKBaTHbIX NOCTaBEHHbIM 3a4a4aM MeTo40B UCCrefoBaHNS;



— CTeneHb  CaMOCTOSTENbHOCTM  BbIMOMIHEHUST  KypcoBOM  paboTbl M YpPOBEHb
apryMeHTUPOBAHHOCTN CYXOEHUA MNpU U3NOXEHUN COOBCTBEHHOrO MHEHMS MO M3y4aemMoMy BOMPOCY
(Nnpobneme nnn obbekTy);

— YpOBEHb 0POPMITEHUSA TEKCTA KypCOBOM paboTbl M NPE3EHTALMOHHbBIX MaTepranos Npu ee 3aluTe;
— CTeneHb NpPaBUNbLHOCTU OTBETOB Ha AOMNOMHUTESbHbIE BOMPOCHI;

— YpPOBEHb CHOPMMPOBAHHOCTM NPOGECCUOHASTBHBLIX KOMMETEHL MM

20.3. 3apaHus, peKkomMeHOoOBaHHbIEe K UCNOJIb30BaHUIKO Npu npoBeaeHUNn ANarHoCTn4eCKux pa60T
C LeNblo OLEHKU OCTAaTOYHbIX 3HAHUK NO pe3ynbTaTaM OCBOEHUA ANCLUUNITINHDbI

1) TecToBble 3agaHUs

1. «["eH-mapkep» Npu co3gaHMn reHHo-MoaNLUNPOBaHHBIX OPraHM3MoB Heobxoaum Ansi:
(oauH oTBeET)

1) NOBbILIEHNS aKTUBHOCTM PeKOMOBUHAHTa

2) obpasoBaHNA KOMMNETEHTHLIX KIETOK X035iIMHa

3) mogudmkaumm Mecta B3auMOAENCTBUSA PECTPUKTA3 C CybCcTpaTom

4) otbopa pekomMbnHaHTOB

2. Bbibop MuKpoopraHMama Kak npogyLeHTa peKoMobuHaHTHOro 6erka 3aBuCUT OT:
(oaunH oTBeET)

1) cteneHn ncecnegoBaHma metabonuama Ha ypoBHe BMaa

2) cnocobHOCTM MCMOoMnb30BaThb AeLleBble U OCTYMNHbIE NUTaTenbHble Cpeabl

3) cTeneHn uccneaoBaHns reHoma

4) BCe BapuaHTbl BEPHbI

2) CUTyaLUMOHHbIE 3a43aHUS C Pa3BEPHYThHIM OTBETOM CITOXHbIE:

1. B npouecce depmMeHTaumMn pactuTenbHbIX KNETOK ANA yBenuYeHus BbIXxoda LeneBoro npoaykra
(Hanpumep, LWMKOHMHA) ObINO NPEAnoXeHO 3HAYUTENbHO YBENUUUTL TemnepaTypy o 37°C, obbem
depmeHTepa (bonee 2000 n), ncnonb3oBaTb TPEXIIONACTHYHO MeLLanky, yBenuunTb nogady Kucrnopoga
N MOBbICUTbL BNaxHOCTb cpeabl ¢ 50% go 60-70%. Onpenenute, kakne owmnGKM Obinyn OONyLWEHbl NpK
Bbl6ope ycnosui bepmeHTaumnmn?

OTtBeT: B npouecce pepmeHTauumn pactuTenbHbIX KNETOK AN YBeNMyYeHus Bbixoda LeneBoro npogykra
Heobxoaumo cobnogatb onpegeneHHole ycnosus. OnTumanbHas TemnepaTtypa — okosnio 26°C. U3-3a
HU3KOW MHTEHCMBHOCTU AbIXaHUS 3TUX KNETOK NOTPEBHOCTb NX B KUCNOPOAE COOTBETCTBEHHO NMOHMXKEHA,
1 HeobxoaMMoCTb B obecnevyeHnn JaHHbIX KyrbTyp CUCTEMOM MHTEHCUBHOM aspauum oTnagaet. B cBasn
C 9TUM NMpPU BHEAPEHUN TEXHOMOMMN CYCMEH3NOHHOIO KyrnbTUBUMPOBaHMSA HA4o noadupats GuopeakTopsl
c o6bemom He Bonee 20 M® 1 ¢ cucteMamm ocoboro nepemMeLlMBaHus (TypOUHHOE, BOCXOASALLMIA MOTOK
BO34Qyxa W BCTPAXMBaHWE), 4TOObl He pa3pywuTb KneTku. OnTumanbHas BRaXHOCTb ANA pocTa
KynbTypbl — 60-70%.

3) cuTyauUMOHHbIE C pa3BEepPHYTbIM OTBETOM NPOCThIe

1. Tpn nonyyeHun aHTMOMOTMKOB B npouecce depmMeHTaumm B NUTaTENbHOM cpene BO3MOXHO
n36bITOYHOE WM HeJOCTAaTOMHOE COAEepXaHWe UCTOYHMKa yrrepoda - rmwoko3bl. Kak B aTOM cnyyae
MOXHO ONTUMU3MPOBATbL YCMNOBUSA hepMeHTaLmmn A5 NONyYeHUss MakCMMarnbHOro KonmyecTea LieneBoro
npoaykra?

OteeT: [nga kaxpgoro wTamMma npogyueHTa nogbupaeTcs onTuManbHblM cocTtaB cpedbl. C ofgHoM
CTOPOHbI, FIIOKO3a — UCTOYHWK yrrepoda wu 3Heprun. C Apyrov - NpoAayKTbl kataborvama rroKos3bl
noaaBnslOT  CUMHTE3  bepMeHToB, OOpasylwmx  aHTUOMOTUKM, Hanpumep, GeTa-nakTamebl,
aMuHornuKo3mabl U Ap. Ons mMakcMmarnbHOro BbiIXog4a rOTOBOro npoAdykra Heobxoaumo onTuMarnbHoe
coAepXXaHue rnioKo3bl B NUTaTeNbHOW cpeae.



4) 3agaHus, TpebytoLiero KOPOTKOro oTBeTa

1. Kakon meToq O4nCTKN MHTEePdEPOHOB sBNsieTcst Hanbonee addeKTUBHLIM Ha CEMOOHSALIHUA OEHb?
OtBeT: adhduHHasa xpomatorpadus

1) TecToBble 3agaHUs

1. MeTogamm reHHON NHXeHEePUN NOSTy4eHb!
(oauH oTBeET)

1) nHcynuH

2) nHTepdepoH

3) comMaToTpOnuH

4) BCe BapuaHTbl BEPHbI

2. BUOCUHTE3 aHTUBNOTMKOB, UCMOMNb3YyEeMbIX Kak JleKapCTBEHHbIE BELLIECTBa, YCUMBaeTCa 1 HacTynaeT
paHblLIe Ha cpeaax:

(oaunH oTBeET)

1) 6oraTtbix nctouHMkamm pocdopa

2) 6oraTbIX UICTOYHMKaAMK a30oTa

3) 6oraTbIXx UCTOYHMKaMK yrnepoaa

4) 6egHbIX NUTaTeNbHbIMK BELECTBAMU

3. Mepbl 6e3onacHocTn B paboTe ¢ pekOMOMHAHTHLIMK Gernkamm MoryT OCyLLeCTBNATLCA Ha
reHeTMYEeCKOM YPOBHE, YTO BKIOYaeT:

(oaunH oTBeET)

1) mukpobuonormyeckoe punbTpoBaHe

2) cobntogeHue npasun GMP

3) cTepunmsaumo obopyaoBaHus

4) moanukaumo reHoma

4. Kakoe npenmyLLecTBO MMeT MMMOBUIM3oBaHHbIE (DEPMEHTLI NO CPaBHEHUIO CO CBOBOAHLIMU?
(oavH oTBeET)

1) meHsieTca nx pH-3aBucMMOCTb

2) namMeHsieTcst xapakrep cybcTpaTtHoM cneundunyHocTm

3) M3mMeHsieTca TUN KaTanuM3npyemMon peakumnm

4) nosABNsieTCst BO3MOXHOCTb MHOrOKPaTHOrO MCMONb30BaHUs hepMeHTa

2) CUTyaLUMOHHbIE 3a4aHUS C Pa3BEPHYTbIM OTBETOM CITOXHbIE:

1. Kakum obpa3om B ycnoBusax hapmaueBTMYECKOro NpomM3BoACTBa NPOLECC CYLLUKN MOXET OKa3aTb
BNUSIHME Ha Ka4eCcTBO npenapaToB HopModnopbl? OBOCHYNTE BO3MOXHbBIE METOAbI Y BUAbI CYLLKN MpK
NosTly4eHnn JaHHOM rpynnbl NpenapaTos.

OtBeT: NpenapaTbl HOpManbHON MUKPOMIIOPbI — NPOBUOTUKN — YaLle BCEro cogepxaTt
6udungobakTepun nnun nakrobakrepumn B xmnsom suge. NogobHble npenapatbl NPeacTaBnaoT cobon
nMounnNU3anpoBaHHbie MUKPOBHbBIE MacChl XXNBbIX aHTAarOHUCTUYECKM aKTUBHbBIX LUTAMMOB BakTepun.
Cyxue npenapaTbl MOXHO NoslydaTb TONbKO WaasawmumMm cnocobamm CyLLKn - METOAOM Cybrmaumm
(nModmnbHOM cyLwkKn). 3anonHeHHbIe amnynbl NTOMEeLLaT B MOPO3UIibHblE Kamepbl NoA yrinoM 75 rpag,.,
3aMopaunBaloT nNpu Temnepatype —40°C, BbigepxusatoT 18-24 yaca, NpoBoASAT CyGrnMMaLmio XUOKOCTy
N3 COCTOSAHMA NbAa, HarpesatoT Ao +20°C KopoTkoe Bpemsi ANs yaaneHus ocTaTouHoN Briarm u
3anavBatoT C ra3oBoW 3aLLUTON.

3) cuTyauMOHHbIE C pa3BEepPHYTbIM OTBETOM MPOCTbIE

1. YuntbiBasi 0cob6eHHOCTM BUOTEXHONOrMYECKOro NPOM3BOACTBA, CreAyeT N NPoBOAUTL BanvMaauuo B
cooTBeTCcTBMU ¢ NpaBunamu GMP, ecnu Ha 3aBoae BHeAPEH HOBbLIV LUTaMM NPOAYLEHTa UK
npousoLuna He3HauynTenbHas 3aMmeHa B KOMMNOHEHTaxX NuTaTenbHou cpeapbl?



OteeT: [a, cnepyeT. Banvpaunsa obsizaTenbHa Ans KaXaoro HOBOro TEXHONOrMYecKoro npotecca.
MNMoBTOpHas (peeanvaaums) obs3aTenbHO NPOBOAUTCSA NPW MOOLIX, B T.4. YACTUYHbIX, UBMEHEHUSIX B
TEXHOMOrnMU.

4) 3agaHus, TpebytoLiero KOpOTKOro oTBeTa

1. Kak Ha3blBaloT CYyLLKY U3 3aMOPOXXEHHOIo COCTOSAHMS MO BaKyyMOM (Hanpumep, NpUMEHSIIOT Mnpu
nonyyeHun npenapaTtos HOpMoMnopbl)?
OTtBeT: NnodunbHasg (Mnu cyénumauus)

2. MNMpuBeaunTe 00OLENPUIHAHHBIN TEPMUH A58 0003HaYeHUs NpaBuil opraHn3aLnm Npon3BoOACTBa U
KOHTpONS KayecTBa nekapcTBeHHbIX cpeacts (J1C), pykoBogsLero HopMaTUBHOIO JOKYMEHTa AJ1s
npounssogutenen J1C, ons Bcen NpoayKunun MEANLMHCKOrO HasHa4YeHnst U cybcTaHuuin

OrtBert: npasuna GMP

3. Kak Ha3bIBaloT BaKUMHbI, COAepXallme Nyllib OTAENbHbIE KOMMOHEHTbI NaTOreHHOro
MUKpOOpraHmama?
OTBeT: cyObeanHUYHbIE

MeToauyeckne matepuansl, onpeaensiowme npoueaypbl OLeHUBaHUS 3HaHUA, YMEHUN, HaBbIKOB
1 (MnKn) onbiTa AeATEeNIbHOCTU, XapaKTepUyrLWmX aTanbl GopMUpPoOBaHUA KOMMETEHL U

OueHka 3HaHUI, YMEHWU M HaBbLIKOB, XapakTepuaylowas aTanbl opMMPOBaHUS KOMMNETEHUNA B
pamMKax M3y4eHus QUCLUUNINHBLI OCYLLECTBNAETCS B XOA4€E TEKYLLEN 1 NPOMEXYTOYHONM aTTecTalui.

Tekywas atrectauusi npoBoauTcs B cOOTBETCTBUM C [lonoxeHneM O Tekyllen aTtTectaumm
obyvalolmxcs No  nporpaMmamM  Bbicllero obpasoBaHusi  BOpOHEXCKOro  rocygapCTBEHHOrO
yHMBepcuTeTa. Tekywas aTrecTauusi NpoBOAUTCA B TECTUPOBaHMSA, YCTHOro onpoca. Kputepun
OLIEHNBaHWS NPVBEAEHbI BbiLLE.

MpomMexyToyHas aTTecTauusi NpoBOAUTCS B COOTBETCTBUM C [1ONOXeHMeM O MNPOMEXYTOYHOW
aTTecTauum obyyaroLmnxcs no NporpaMmmam BbiCLLIEro o6pasoBaHus.

KoHTponbHo-n3MepuTernbHble MaTepuarnbl MPOMEXYTOYHOM aTTecTaumu BKYalT B cebs
TeopeTuyeckme BOMPOChI, NO3BOSISIOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWUIA, U KypcoByt paboTy,
NO3BONSIOLLYIO OLEHUTb CTeneHb CHOPMMPOBAHHOCTM HaBbIKOB. [1pM OLEeHMBaHUKU UCMONb3yeTcs
KONMYEeCTBEHHAs LLKana oueHoK. Kputepum oueHMBaHNs NpUBeaEHbI BbiLLE.



