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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTM) 33.05.01 Papmauyums

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT, gou., KaHa. 6uon. Hayk MoanncaHo npocton 30 ObakoBa VipuHa HukKonaeBHa
01.07.2025
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouyas nporpaMma yTBep>XAeHa Ha 3acepaHum Kacdenpbl:
Dapmauumn

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

18.07.2025 MoanncaHo npocton 3 ApyTioHOB ApTyp KapnyLiosuy
18.07.2025
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneunanbHOCTN)
18.07.2025 MoanucaHo npocton 3l ApyTioHoB ApTyp Kapnyuliosuy
18.07.2025
(moannce) (®.1.0.)
CornacoBaHo:
HBE MI'TY
(Ha3BaHMe noupasneneHMﬂ)
03.07.2025 MoanncaHo npocTton 30 N. b. bepbepbsaH
03.07.2025
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenblo M3y4yeHUs OUCUUMIUHBI ABASETCA (POPMUPOBaHUE CUCTEMHbIX 3HaHWN o6 3Tanax
BroTexHoNorM4eckoro npousBoAcTBa, 6moobbekTax, crnocobax MONYYEHUS JIEKAPCTBEHHbIX,
NPOMUIAKTUHECKNX U OUAarHOCTUYECKUX CPeACTB C MOMOLLbIO »XMBbIX CUCTEM, @ TakXe MEeToAbl
KOHTPONA NX KayecTBa.

3apavyamm 6MOTEXHONOM NN KaK NPOMUIbHON y4ebHON ANCLUNANHBI ABAAIOTCS:

—o6yqu|/|e CTYyAeHTOB OeATe/IbHOCTU NMPOBU30pPa, ncxogd M3 3HaHUA OCHOB MOJ'IeKyJ'IﬂpHOIZ
bnonornm n reHeTNKN npoayueHTOoB, coBepLleHCTBOBaHUA npon3BoacTBa MeETO4aMIN reHeTU4ecKom
NHXeHepunn m I/IH)KeHepHOI7I SH3UMOJIOrUKN, 3HAHNA PYHLOAMEHTa/IbHbIX OCHOB METOL0B KOHTPOJIA
Ka4deCTBa N NoOJIMHHOCTW nNpenapaToB, nojsy4d4aemMbiX bnoTeEXHONOrMYeCKNMN MeTodaMu;

- (opMUpOBaHME Yy CTYAEHTOB TMPAKTUYECKUX YMEHUA U HaABbIKOB W3rOoTOBEHMS
61MOTEXHONIOrMYECKNX NIEKAaPCTBEHHbIX MPenapaToB, OLEHKN KayecTBa Cbipbs, MUTATE/NbHbIX Cpeq,
NonynpoAyKTOB U LiesIeBbIX MPOOYKTOB;

- Bblpa6OTKa Yy CTYyOEHTOB cnocobHoCTKM npaBunjibHO OoueHnBaTb COOTBETCTBUE
bnoTexHoNorn4eckoro npomn3BoacCTBa MNMpaBuniam GMP, cooTBeTCTBUE Tpe6OBaHI/IﬂM 3K0JI0rnyecKom
6e3onacHocTy, NMPUMEHNTEJNIbHO K UCMNOJIb3yeEMbIM Ha Npon3BoacCTBe bnoobbvekTam - npoayueHTamMm n
LesieBbiM npoAyKTaM. Bblpa60TKa HpaBMﬂbHOIZ opuneHTaunnm npm oueHKe Ka4decCTBa
peKOM6I/IHaHTHbIX 6enkoB Kak NneKapCTBEHHbIX NMpenapaTos,;

- BblpaboTKa y CTYAEHTOB YMEHUA N HaBbLIKOB MOJIb30BaHUs 6uonornvyeckumm, usnko-
XUMUYECKMMMN N XUMUYECKMMU MeTogaMn onpeneneHns bnonornyeckn akTMBHbIX BELLECTB.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

BuoTexHonormsa - 3To MHTErpnpoBaHHasa, MyabTUANCUUNANHapHaa obnacTbe 3HaHUN, KoTopas
nmeeT rnybokmne CBs3M C ApyruMmn Haykamu. OucumniamHa BXoAUT B NepeyYeHb KypCoB ONCLUMIINH
6a3zoBon 4actm umkna OMOM. OHa uMeeT nNpeflIEeCcTBYWOLWME JIOTNYECKNe N codep)xaTesibHOo-
MeToAnYeckne CBSA3M C gpyrumm gucumnnamHamm 6asoBon 4YacTtu: «buonorus», «bnostuka», a
Tak>Xe ConyTCcTBywWMe CBA3N C AUCUUMAMHaMM BapuaTmMBHOM 4YacTn  «PapmaueBTunyeckas
3Kosiorna». OCBOEHUIO AAHHOW AWUCUUMAMHBI OOJKHO NpeAlecTBOBaTb M3yYeHMe AUCLMMIVHGI
«®apmakonorunga», «PapmMmaueBTrndeckasd XuMmna» n «@apMTexHoONOorns».
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OMnK-1.2 MpuMeHsieT OCHOBHbIE (PU3NKO-XMUYECKNE N XUMUYECKMe
MeToAbl aHann3a Ansa pa3paboTku, nccnenoBaHnin n
3KCMepTu3bl JlIeKapCTBEHHbIX CPEACTB, JIEKapCTBEHHOIr 0
PacTUTE/IbHOIO Cbipba M B1MOSI0rMYecknx 06 bEKTOB

OlnK-1.4 MpMeHsaeT MaTeMaTU4eCckne MeTobl U OCyLLecTBaseT
MaTeMaTunyeckyto 06paboTKy AaHHbIX, MOJyHYEHHbIX B X04e
pa3paboTKM NekapCTBEHHbLIX CPEACTB, a TakXe
nccnenoBaHUM U 3KCNEPTU3bI JIEKAPCTBEHHbIX CPeACTB,
NleKapCTBEHHOr0 PacTUTENbHOIO Cbipbsi 1 BUoornyecknx
06beKkToOB

MKYB-1.2 MN3roTasnnBaeT siekapCTBEHHbIE NMpernapaTbl, B TOM 4Yucne
OCYLLeCTB/ISIS BHYTPManTe4YyHYo 3aroToOBKYy 1 cepuinHoe
M3roToBJIEHNE, B COOTBETCTBUN C YCTaHOBJIEHHbIMU
rnpasujaMn 1 € y4eTOM COBMECTUMOCTU JIEKapPCTBEHHbIX U
BCMOMOraTeJibHbIX BELEeCTB, KOHTPOJINPYS Ka4eCTBO Ha BCeX
CTaAusaxX TeEXHOJIOrMYEeCKOro npouecca

MKYB-4.1 MpoBoAnT hapMaLeBTUHECKNA aHann3 hapMaLeBTUYECKNX
cybCTaHUWin, BCMOMOraTe lbHbIX BELLECTB U JIeEKapPCTBEHHbIX
rnpenapaToB A4J11 MeANLNHCKOro NPUMEHEHNs 3aBOACKOIro
rMpon3BOACTBa B COOTBETCTBUN CO CTaHAapTaMn KavyecTsa

MKYB-4.6 OcylecTBnseT peructpaumio, 06paboTky U nHTepnpeTauunto
pe3y/ibTaToOB NPOBEAEHHbIX UCMbITAHWIA IEKAPCTBEHHbIX
CpeacTB, UCXOAHOIo CbiPpbsi U YNAKOBOYHbIX MaTepmnanos
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

®DopMbl KOHTPO A (KONNYECcTBO) Bupabl 3aHATUA UToro 3.e.
3K 3a KP KoHTp Jlek Mp CPN [(KoHTpo CcP Yyacos
nb
Kypc 4 |[Cem. 8 1 17 51 0.25 39.75 108 3
Kypc5 [Cem.9 (1 1 1 17 51 1.5 35.65 2.5 3
107.65
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
8 BunoTexHonorna Kak Hayka u cpepa npon3BoacTBa. 1-2 2 6 2 4 Becepna. ObcyxpaeHune
KpaTkas ncropus pa3sutuns 6MoTexXHO0rnu. Hepens [0KNanoB
8 Brnocnctembl, 6M006BHEKTHI Kak CpeacTBO 3-4 2 6 2 4 TecTupoBaHue
NPOV3BOACTBA JIEKAapPCTBEHHbIX, NPOMUIAKTUYEeCKUX | Hepdens
N OMarHOCTUYECKUX CpeacTB.
8 KneTo4yHas MH)XXeHepusa N NCnosib3oBaHMe ee 5-6 2 6 2 4 KoHTposnbHasa paboTa
MeTOLOB B CO3aHUN MUKPOOPraHW3MOB U KJIeTOK Hepens
pacTeHW - HOBbIX NPOAYLEeHTOB B1nonornyeckn
AKTUBHbIX (JleKapCTBEHHbIX) BELLLECTB.
8 [eHeTn4yeckasa NHXXeHepusa 1 co3fgaHne C NOMOLLbIO 7-9 P 6 2 4 TecTunpoBaHue
ee MeToA0B MPOoAYLIeHTOB HOBbIX JIeKapCTBEHHbIX Hepnens
BeltecTB. OCHOBHbIE MPUHLMMBI TEXHOOM NN
pekoMbuHaHTHOM OHK.
8 NH>XeHepHas 3H3MMOJI0M A U NOBbILLEHWE 10-11 2 6 2 4 KoHTponbHas paboTa
3(pPeKTMBHOCTN 6M006BEKTOB (MHANBMAYANbHbIX Hepens
PepmMeHTOB, PepMEHTHbLIX KOMIMJIEKCOB U KJI€TOK
NpoAyLIeHTOB) B YC/I0BUSX MPOM3BOACTBA.
8 FeHOMMKa n npoTeomuka. lNMporpamma NeHom 12 2 6 2 4 lMpoBepka pedepaTos
YesoBeKa Hepens
8 BroTexHonormyecknin npouecc kak 6a3oBbin 3Tan, 13-16 3 12 2 4 YCTHbIN onpoc
obecneymBaloLLN Cbipbe A5 NOay4YeHUs Hepens
JleKapCTBEHHbIX, MPOMUAAKTUYECKNX NN
AVarHoCcTUYecknx npenapaTos. Mlepapxunyeckas
CTPYKTYpa 6MOTEXHOI0rMYeCKoro Npon3BoaCTBa.
8 EnnHas cuctema GLP, GCP n GMP npwu 17 2 3 0,25 2 4 Becepna, ycTHbIN onpoc
NpeaKINHUYECKOM, KIIMHNYECKOM UCTbITaHUN Hepnens
nekapcTs 1 nx npounssoactee. OcobeHHocTn GMP
NPUMEHNTESIbHO K BUOTEXHOIOrNYECKOMY
NPon3BOACTBY.
8 MpoMeXyTOYHbIN KOHTPOJIb 3HAHWIA 17 2
Hepens
9 PekoMmbuHaHTHbIE Benkn n noaunenTuabl. UHCYNnH. 1-2 2 6 2 1 ObcyxaeHune pecdepaTos,
Hepens acce
9 BroTexHonorns aMMHoKNCNoT. Mnkpobuonormyeckuin 3-4 P 6 2 1 TecTunpoBaHue
cuHTEe3 Hepnens
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Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs
cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),
NPOMEe>XXyTO4HOW
aTTecTauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
bunoTexHonorna BUTaMMHOB N KOHEPMEHTOB. 5-6 2 6 2 1 KoHTponbHas paboTa
Hepens
BnoTtexHonorna cteponaHbIX FOPMOHOB. 7-8 2 6 2 1 YCTHbIN onpoc
Hepens
KynbTypbl pacTUTENbHbIX KJIETOK U noJly4yeHune 9 2 6 2 1 TecTupoBaHue
JIeKapCTBEHHbIX BELLECTB. Hepens
bunoTexHonornyeckoe npoM3BoACTBO JIeKapCTB B 10 6 1.5 2 1 O6cy>xaeHne [oKIanoB n
Poccun Hepens npeseHTaunn
AHTUOMOTUKN KaK BMOTEXHOIOrMYeCcKue NPoayKThl. 11-12 P 4 2 1 KoHTposnbHasa paboTa
brocnHTes aHTMbMOTNKOB Hepnens
NMMyHoBUroTexHonormnsa. BakumnHel. TexHonornyeckas | 13-14 2 4 1 1 YCTHbIN onpoc
CXeMa NMpoun3BOACTBa BaKLNH N CbIBOPOTOK. Hepens
MOHOKJIOHaIbHble aHTUTeNa 15-16 2 4 1 1 YCTHbIN onpoc
Hepens
Hopmodnopbl (MpobroTukn, MUKpobuoTmku, 17 1 3 1,65 1,25 KoHTposnbHasa paboTa
3ybnoTunkn). Hepens
[MpoMeXxxyToyHas aTTecTaums 17Hene
ns
UTOro: 34 102 1.75 35.65 | 42.25
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5.4. Copep>XaHue pa3gesnoB gucumnauHbl (Moayna) «buorexHonormsa», obpasoBatesibHble TEXHOJIOTUMU

JIEKLIMOHHBIN KypC

KaK CpeacTBo
npon3BoACTBa
JIeKApCTBEHHBIX,
NPOMNNAKTUYECKNX U
ONArHOCTUYECKMX CPeacTB.

npon3BOACTBa
JIeKapCTBEHHbIX,
MPoUIaKTUYECKNX 1
OMarHOCTUYECKMX
npernapaTos.
Knaccnukauuns
6rnoobbekTOB.
MakpobnoobbeKThI
XKMBOTHOIO
nponcxoxaeHus. Yenosek
Kak [OHOp. YenoBek Kak
00bEKT MM-UMMYHU3aLUN ”
[oHop. MnekonuTawowme,
NTULbI, PENTUANK, Pbibbl,
HaceKkoMmble,
naykoobpa3sHble, MOpPCKMe
6ecno3BoHOYHbIE.
KynbTypbl TKaHen
yenoseka u opyrmx

N UX XapaKTepucTukun
YMeTb: KOHTPOJINPOBaThb
KavyecTBO 6M006BHEKTOB -
npoayLeHToB. BnageTsb:
OCHOBHbIMW MeToAaMun
6rnonormnyeckoro, GU3snNKo -
XVMUNYECKOro U
XMMWYECKOro aHanmsa.

CemMm HaumeHoBaHue TeMbl TpynoeMKocTb (4achbl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::Je) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
8 BnoTexHosorna Kak Hayka brnoTexHonornsa Kak Hayka |OIMNK-1.2; 3HaTb: nCTopmyeckoe , Jlekuns-becepna

n cchepa Npon3BOACTBA. n cchepa Npon3BOACTBA. pa3BuTMe BroTexHoorum n

KpaTkas ucrtopus passutus KpaTkas ncropus passmtums ee 0cobeHHOCTN B pa3Hble

brnoTexHonorun. brnoTexHonorun. NCTOpMYeCcKMe 3Noxm ee
BbuoTexHonorus n GopmMUpoBaHUS.
GyHOaMeHTaNbHble NcTopnyeckune
OVNCUNNINHDI. npennocbiIKn
BruoTexHonorusa n BO3HMKHOBEHUSA
MeguuunHa. MonyyeHue brnoTexHonorum Ha
broTexHonornieckumMm npumepe Poccun.
MeTOoLaMWN JIeKapCTBEHHbIX, OCHOBHble HanpaB/ieHuns
NPOMUIAKTUYECKNX 1 pas-BUTUA BMOTEXHONOMNN.
ONAarHOCTNYECKNX YMeTb: opraHn3oBaTb CBOIO
npenapaTos. camMoCToATeNbHYO paboTy
BuoTexHonorus n Nno N3Y4EeHU0 OCHOBHOM "
noHMMaHne OCHOB LOMNOJIHUTENbHON
naToNorMm MHPEKLMNOHHbIX, nnTepaTypbl. Bnapets:
OHKOJI0MMYeCKnX 1 OCHOBHbIMWU MeTo4aMu
Hac/nenCTBEHHbIX bronormvyeckoro aHanmsa,
3aboneBaHUn. HaBblkamMun cbopa 1 aHanm3a

WHpopMaumn.
8 Brnocuctembl, 6006 BEKTLI BrnoobbekThl Kak cpeactso | OMK-1.2; 3HaTb: BUAbl 6BnoobbekToB |, Jlekumn-Bnsyanmsaymm
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o) 390 03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

MJIEKOMUTAOLLUX.
OCHOBHbIe rpynnbl
nony4aemMbix 6Mosornyecku
aKTMBHbIX BELLECTB.
BroobbekTbl
pacTUTEsIbHOro
NPONCXOXOEHUS.
OunkopacTtyLive,
NnaaHTauMOHHbIE PacTEeHUS.
Bopnopocnun. KynbTypbl
pacTUTEsNbHbIX TKaHen.
OCHOBHble rpynmnbl
nony4aembix 6Monormyecku
aKTMBHbIX BELLECTB.
BbrnoobbekThl -
MUKPOOPraHU3MbI.
JyKapuoThbl (NpocTenwne,
rpmbbl, BLPOXKK).
MpokapunoTsl
(aKTMHOMULETHI,
6akTepun). Bupychl.
OCHOBHble Fpynmnbl
nony4aembix 6uonornyecku
aKTMBHbIX COeAUHEHNIA.
BroobbekThl -
MaKpOMOJIeKY bl C
hepMeHTaTUBHOMN
aKTMBHOCTbIO.
MpombiLLeHHbIe
brokaTanmsaTopbl Ha
OCHOBE MHANBUAYaNbHbIX
(MEPMEHTOB N MYJIbTU
hepMeHTHbIX KOMMJ/1EKCOB.
BuokoHBepcus
(buoTpaHchopmaumsa) npu
Noay4eHUN rOPMOHOB,
NPOTENHONAO0B, BATAaMWHOB,
aHTUBNOTMKOB N APYTrMX
61010rn4eckn akTUBHbIX
BELLECTB.

KneTo4Hasa nHxxeHepusa u
MCroJsib30BaHMe ee MeTO40B
B CO3OaHUN
MUKPOOPraHN3MoB 1
KNEeTOK pacTeHU - HOBbIX
npoayLeHToB
6MoNornYeckn akTUBHbLIX
(nekapCTBEHHbIX) BELECTB.

KneTo4Hasa nHxxeHepusa n
MCroJsib30BaHMe ee MeTO40B
B CO3OaHUN
MUKPOOPraHN3MoB 1
KNEeTOK pacTeHU - HOBbIX
npoayLeHToB
61oNornYeckn akTUBHbLIX
(nekapCTBEHHbIX) BELLECTB.

OnK-1.4;

3HaTb: OCHOBHbIE NYTW "
MeTOoAbl, NCMOJIb3yeMble
npu nonyyeHnn bonee
NPOAYKTUBHbIX
61006BEKTOB 1
6rnoobbeKTOB C Apyrumm
KayecTBamu,
NoBbILLIAOLWMMUN

, Cnanpg-nekuus
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
[MpoTonnacTupoBaHmne n BO3MOXXHOCTb UX
cnnsHne (y3ms) 1CrnoJsib30BaHUsA B
npoTonJjacToB MPOMbILLSIEHHOM
MWKPOOPraHM3mMoB U npon3BoAcCTBe. YMeTb:
pacTeHnn. Bo3aMoXXHOCTb onpepensTb
ME>XXBMNLO0BOMO " [Do6poKayeCcTBEHHOCTb MUK
MEeXXPOOO0BOro CANAHNSA. pPOOpPraHU3MoB-
Fmbpunabl, Nony4yaemole npoayLeHTOB MeTo40M
rnocne cansaHmsa MUKpPOCKONUU; onpenenaTb
MPOTOMNJacToB " KOHLEeHTpauuo
pereHepaumuu KJeToK. XKN3HECNOCO6HbIX KNeTOoK 1
CnvsaHue NnpoTonsaacTos U nx hepMeHTaTUBHYo
rnosiy4eHme HOBbIX aKTUBHOCTb. BnapeTs:
rMbpuaHbIX MONEKYN B OCHOBHbIMU MeTo4aMu
KayecTBe LesieBbix 6rnonornyeckoro, Gu3nkKo -
NMPOAYKTOB. XUMUYECKOro n
[MpoTonnacTtupoBaHmne n XUMUYECKOro aHanusa.
aKTUBaLMNA «Movawmx
reHoB». BO3MOXXHOCTU
rnoJsly4eHunsi HOBbIX
6nonorn4yeckn akTUBHbIX
BeLLeCTB 3a cyeT
aKTUBaLUM «MOHaLLMX
reHo». MeTobl KJIeTOYHOM
VH)XXeHepuun
NMPUMEHNTENbHO K
XKUBOTHbIM KJIeTKaM.
Fmbpnaomel. 3HaveHne
rmbpugom ons
nMnpou3BOACTBA
COBpPEMEHHbIX
ONarHOCTUYEeCKNX
rnpenapaTos.
[eHeTn4yeckasa nHxeHepus [eHeTn4yeckasa nHxeHepus |[OlMK-1.4; 3HaTb: NyTn , MpobnemHoe obyyeHne

M co3faHuve C NoMoLlblO ee
MeTOLOB NPOAYLEHTOB
HOBbIX JIEKAPCTBEHHbIX
BewecTB. OCHOBHbIE
NMPUHLNMbI TEXHOSIOM NN
pekombuHaHTHOM OHK.

M co3paHue C NoMoLlblo ee
MeTOo40B NPOoAYLEHTOB
HOBbIX JIEKAPCTBEHHbIX
BeuwiecTB. OCHOBHbIE
MPUHLUMbI TEXHOSI0MUN
pekombuHaHTHOM OHK.
Ponb nnasmuaHom n
paroson JHK B
reHeTU4eCcKom
KOHCTPYMPOBaHUN
npoAayLeHTOB
6roorn4Yeckn akKTUBHbIX
BeLleCcTB. TPaHCMO30HbI U
MX UCnoJsib30BaHuMe B

yCOBEpPLLUEHCTBOBaHUA
BNOTEXHOTOMrNYECKUX-KNX
MpoLECcCcoB; - NepCcneKTuBbI
CO3/[1aHNs HOBbIX
bunoTexHonorunn; -
npobsiembl BHeApPeHUS
HOBbIX BUOTEXHOOrNIA; -
MeOVLMNHCKYI0 3Ha4YMMOCTb
BHEAPEHNS AOCTUXEHUN
buoTexHosornun B
NPakTUKY. YMeTb:
NMPUMEHSTb Hay4Hble
3HaHUA B obnacTum
bunoTtexHosornm B
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
KOHCTPYMPOBaHUN npodeccnoHanbHom
npoayueHToB. MeToabl neaTenbHoOCTH; -
reHeTu4ecKom OCyLLeCTBAATb MOUCK U
MoaunpunKaumm aHasM3 Hay4YHOoW
MNKPOOPraHnU3mMos, MHdopMaumm no
MyTareHes u cenekuus, aKTyaJibHbIM BOMpPOCaMm
reHHas uH>XxeHepus, pasBuTnSA
MeToAbl HanpaBJsieHHON hapM.-bruoTexHonormnu.
Mogupukaunm - Mmeton OueHuBaTb NpUMeHsaeMble
obmeHa annenen, Ha NPon3BOACTBE U B
peKOMOMHUPUHT -A-red, nabopaTtopun meToabl
CRISPR-Cas cnctemsl paboThl C
penaKTUPOBaHUS. PEKOMBUNHAHTHbLIMKN
Pa3sHoobpasune cuctem wTamMMmamn. BnageTs:
CRISPR-Cas. OCHOBHbIMW MeToAaMu
6uonormnyeckoro, pusnko -
XUMNYECKOro n
XUMUYECKOro aHanumsa.
NH>XeHepHas 3H3MMonorus NH>XeHepHas sH3nmonorusa |MNKYB-4.1; 3HaTb: KpUTEpUK YNCTOThl |, Jlekunsa-becena

W NoBblILLEHNE
3(pHeKTUBHOCTN
6brnoobbekTOB
(MHAMBMAYaNbHbIX
epmMeHTOB, (PpepMeHTHbIX
KOMMMJIEKCOB N KJIETOK
MPOAYLEHTOB) B YCJI0BUSAX
NPON3BOACTBA.

M NOBbILLEHNE
3(pPEeKTUBHOCTN
6noobvekToB
(MHAMBMAYaNbHbIX
epmMeHTOB, (pepMeHTHbIX
KOMMJIEKCOB U KJ1IETOK
MPOAYLEHTOB) B YCJI0BUSAX
npon3BOACTBA.
MMMobunnsoBaHHbIE (Ha
HepacTBOPUMBIX
HocuTenax) 6MoobbLEKTLI U
MX MHOIFOKpaTHoe
NCMoJib30BaHMe.
PecypcocbepexxeHue.
DKoornyeckme
npeuMyuiecTea.
DKoHOMUMYecKas
LenecoobpasHoOCTb.
[MoBbILLIEeHNE KaYecTBa
npenapaTtos
JNleKapCTBEHHbIX BELLECTB
(rapaHTuns BbICOKOWN
CTEerneHn o4YNCTKM,
OTCYTCTBUSA NMUPOreHHbIX,
a/IlepreHHbIX npumecen).
HepacTBOpnMble HOCUTENN
OpraHnyecKom n

HeopraHNn4YecKon NpMpoabl.

MVKPOCTPYKTYpa

hepMeHTHbIX NpenapaTos (
yNbTpaueHTpUyrnposaHm
e, a5ieKTpodopes,
pacTBOPUMOCTb,
Kpuctannamsaums). UmeTtb
npencTaBneHne o
depmeHTax, Kak

3P PEKTUBHbLIX 1
cneumnguyHbIX
brokaTanmnsaTopax, nx
CBOMNCTBaXx, opraHmsauum
BHYTPW KNETOK, y4acTuun B
OCYLLLEeCTBJIEHMIN Pa3/INYHbIX
MeTabonmyecknx nyTemn B
XKMBbIX OpraHu3Max,
perynaunm akTUBHOCTHN
(hepMeHTOB Kak BHYTpU-,
TaK U BHEKJIETOYHbIMYU
curHanamm. Metoabl
BblAeNIeHNSA N O4UCTKMN
depmMeHTOB. YMeTb:
MoBbIaTb 3PPEKTUBHOCTb
6rnoobbekTOB
(MHAMBMAYaNbHbIX
depmMeHTOB, PepMeHTHbIX
KOMMEKCOB M KNETOK
NPOAYyLEHTOB) B YC/IOBUSAX
nponssoacTBa. BnageTs:
OCHOBHbIMW MeToAaMun
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
HocuTenen. MH>xeHepHble 6uonormnyeckoro, pusnko -
6enkn ona XUMUYECKOro n
pefakTUpOoBaHUS FeHOMOB. XUMUYECKOro aHanusa.
LinHkoBble nanbubl, TALEN,
MeraHykieasbl. MexaHu3Mbl
penapaunun OHK. Odd-
TapreTHble 3pheKThI.
[eHOMMKa 1 NpoTeoMuKa. OyHKLMOHaNbHasA OMNK-1.2; 3HaTb: Uenu n 3aga4u , Jlekunn-snsyanumsaymm

Mporpamma NeHom
Yyenoseka

reHoMuKa HarnpasjieHa Ha
BblSIBJIEHNE (DYHKLUA KaK
MOXKHO 60sibLLIEero Yynucna
reHoB [aHHOro opraHmM3ma.
OH co4yeTaeT B cebe
pasiM4Hble MeTOAbl OMICS,
TaKune Kak
TPAHCKPMMNTOMMKA U
npoTeomMmka c
HaCblLLEeHHbIMYN
KOJIIEKLNAMN MYyTaHTOB.
MpoTeoM - 3TO NOSHbIN
Habop 6enkoB, BKAOYas
MoAnUKaLNM, BHECEHHbIE
B onpenesieHHbIn Habop
6enkos, Npoayumpyembix
OpraHM3MoM UM CUCTEMOWN.
MpoTeomuKa:
KpynHomacwTabHoe
nccneposaHue 6enkos,
0COBEHHO NX CTPYKTYP U
GYHKUMRA. icnonb3ytoTcs
MeToAbl Macc-
CNEeKTPOMETPUN.

reHOMUKN N NPOTEOMUKN
YMeTb: OT/IN4aTb reHoOM
MPOKapmoT OT 3yKapunoT.
Bnanetb: meTonamm
MOJIEKYJIIPHON FEeHETUKMN,
TaKMMM Kak noanMepasHas
uenHasa peakuma n AHK-
CEeKBEHUpPOBaHMe.

brnoTexHonornyeckunin
npouecc kak 6a3oBbI 3Tan,
obecrneyunBaloLLNii Cbipbe
OS5 nony4vyeHus
JleKapCTBEHHbIX,
NPOMUIAKTUYECKNX NN
OVNarHoCTUYeCKnX
npenapaTos.
Nepapxun4yeckas CTpykTypa
61O0TEeXHO0rNY4eCcKoro
Nnpon3BOACTBA.

CxeMa nocnenoBaTesibHO
peanusyembix CTagumn
rnpeBpaLleHns NCXOAHOro
Cblpbsi B IEKapCTBEHHOE
cpencTso. ONnTMM3saumnsa
6rnoobbekTa, NpoLLECCOB 1
annapaToB Kak eguHoro
Lenoro B
6noTeXHONOrN4eckoMm
nponssoacTee. MeToabl
cTepunusaumn. Buabl
annapaTHoro obecneyvyeHuns
brnoTexHonormyeckoro
npouecca. Bugbl
depmMeHTepos.
MeHoraweHne n

MKYB-4.1; MNKYB-4.6;

3HaTb: CYyTb NPOUCXOAALLMX
MpoLLeccoB 1 ABNEHUN, B
MallMHaxX 1 annapaTax,
MOHUMATb BO3MOXHOCTU
COBpPEMEHHbIX Hay4YHbIX
MeTOLO0B MNO3HaHUA
npoueccoB 6MoTexHos0rMn
W BafeTb UMU HA YPOBHE,
Heobxoaumom ans
pelleHns 3apay,
BO3HMKAOLLNX Mpn
BbIMNOJIHEHUN
npogeccnoHanbHbIX
QYHKUNIA; 3HaTb 06
OCHOBHbIX 06bekTax,
ABNEHUSAX N MeToaax

, Cnanpg-nekuuns
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

TepMoperynauus.

Hay4yHOro aHasnmsa
npoLLeccoB 1 annapaTos
61oTEeXHO0rN; OCHOBHbIE
NPOoLECChl, TEXHUKY 1
obopypnoBaHue gns
61MOTEXHONOrNYEeCcKnX
NpPon3BOACTB. YMeTb:
npoBoAUTb
hapmMaLeBTUYeCKNA aHaNn3
dapmMaLeBTUYeCKmX
cybcTaHumm,
BCMOMOraTe/lbHbIX BeLLeCTB
N NneKapCTBEHHbIX
npenapaTos ANs
MeaNLMHCKOro
NpMMeHeHNs 3aBOLACKOro
npou3BoACTBa B
COOTBETCTBMU CO
CTaHAapTaMu KayecTBa,
OpMEHTMPOBATLCA B
COBpEeMeHHbIX npoLeccax u
TEXHUYECKOM
obecneyeHunu;
OCYyLLeCTBSATb NPaBUJIbHbIN
BbIGOP 1 MCNOJSIb30BaHMe Co
OTBETCTBYIOLLErO
obopynoBaHus
NPUMEHUTESIBHO K
peLLEHNIO KOHKPETHbIX
3apad
61OTEXHOIOrNYEeCKUX
npon3BoACTB BrageTb:
HaBblkaMu pacyeTa
OCHOBHOIO
TEXHOJIOrN4eCcKoro
obopynoBaHus n
MeToauKon Bbibopa
HeobxoANMbIX NPOLLECCOB
61O0TEeXHOI0rNY4eCcKoro
npon3BOACTBA.

EonHasa cnctema GLP, GCP
n GMP npwu
npenKJINHNYECKOM,
KJINHNYECKOM UCMbITaHNN
JNIEKapPCTB U UX
NMpoun3BOACTBE.
OcobeHHocT GMP
NPMMEHUTESNIbHO K

EnnHas cuctema GLP, GCP
n GMP npwu
npeLKJINHNYECKOM,
KJINHUYECKOM MCMbITaHUK
JIeKapCcTB 1 1X
Npon3BOACTBE.
OcobeHHoCTU TpeboBaHUN
GMP k

MNKYB-4.1;

3HaTb: OCHOBHbIE MOHATUS
N NpUHUMNbl obecriedeHuns
KayecTBa B
6MoTEXHONOrNK; CUCTEMBI
yrpaBneHns Ka4ecTBoM;
ctaHpapTbl GMP, GLP, GCP
N X NCNOJIb30BaHNE B
MUPOBOW NpPaKTUKe

, Nekuuns-6ecena
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
bnoTexHonornyeckomy bnoTexHonornyeckomy cTtaHgapTbl NCO 9000, NCO
NPOn3BOACTBY. npoussoacTey. TpeboBaHus 14000; ®3 86 «O

K yCJIOBMAM XpaHeHus
CbIpbS 415 KOMMIEKCHbIX
nuTaTenbHbIX Cpes.
KapaHTuH. MNpasnna GMP
NPUMEHNTESNIBHO K
NpPoOn3BOACTBY
beTanakTamMHbIX
aHTMONOTNKOB. MPUYNHbI
nposefeHns Banangaumm
npu 3aMeHe LWTaMMOB-
NPOAYLEHTOB N U3MEHEHUWN
COCTaBOB
hepMeHTaLNOHHbIX Cpes.

JNleKapCTBEHHbIX
cpeanctBax»; FOCT P
52249-2004. YmeTb: npu
NPUHATUN yNpaBieHYeCcKnx
peLUeHNn y4nTbIBaTb
3KOHOMUYECKME 1
coumanbHble hakTopsbl,
OKas3blBaloLne BANSHNE Ha
(PUHAHCOBO-X035NCTBEHHYIO
[eaTenbHOCTb
dapmMaLeBTUYeCcKmX
opraHusauui; BbINOJHATb
TpyZLoOBble OENCTBUSA C
y4eTOM MX BANSHUSA Ha
OKpYy>XatoLyio cpesy, He
[Oonyckas BOSHWKHOBEHUSA
3KO0JIOrMYeCKOoM ONacHOCTH.
Bnapetsb:
npencTaB/e€HUAMM O CO-
3aHUN HOBbIX
JIeKapCTBEHHbIX
cybCcTaHUMM n npenapaToB
(HTS-meToA); O
TpeboBaHMAX K
NpPOn3BOACTBY
JIeKapCTBEHHbIX CPEACTB 13
PacTUTENIbHOIO CbIpbS; O
TpeboBaHMAX K
Npon3BOACTBY
briomMeanUNHCKNX
npenapaTos; O
KJIMHNYECKUX UCMBITaHNSAX
JIeKapCTBEHHbIX CPEACTB 1
TpeboBaHMAX K HUM; O
ocobeHHOCTAX
Npon3BOACTBA C y4eTOM
TpeboBaHM CTaHAapPTOB
GMP; ocobeHHOCTAX
KOHTpoOs; 0 TpeboBaHUAX K
NMoMeLLLeHuto,
obopynoBaHUo, MepcoHay.

MpoMeXyTOYHbIN KOHTPOJb
3HaAHUN

PekoMbUHaHTHbIE 6enku 1
nonvnenTunasl. MHCynuH.

PekoMbuHaHTHbIE 6enku 1
nonvnenTunasl. MHCynuH.
TpaAULNOHHbIE U FEHHO-

MNKYB-4.1; MKYB-4.6;
MKYB-1.2;

3HaTb: ocobeHHOCTN
BNOTEXHOIOrNYECKUX
NpoL.eccoB NPon3BOACTBA

, Nlekuuns-becena
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
VWH>XeHepHble MeToAbl MHCyIMHa 1 6enkos..
nony4eHns. OcobeHHoCTH TpeboBaHus,
KOHTpPO/IA Ka4vyecTsa. npeabsBaseMble K
MeTonbl onpeneneHns BNoTEXHOOrNYECKUM
(MPUMEHUTENBHO K MPoOV3BOACTBAM U K
WHCYNMHY). TOPMOH pocTa. brnoTexHonornyeckom
SpuTpono3TuH. MNMenTugHsle npoaykumun. YmMeTb: npun
aKTopbl pocTa. MPUHATUN yNpaBAeH4YeCKNX
NHTepdepoHb!. peLleHnn y4nTbiBaTb
NHTepnenkunHbl. 3KOHOMUYECKNE "
couuasbHble PaKTopsl,
OKa3blBatowme BANsAHME Ha
(MHAHCOBO-X035INCTBEHHYIO
DeATeNbHOCTb
dapmaLeBTUYeCcKnx
opraHusaunii; BbIMOMHATb
TpyLOBble AENCTBUSA C
y4eTOM UX BAUSHUSA Ha
OKpYy>XaloLlyto cpeny, He
[OMNyCKasa BO3HUKHOBEHUS
3K0JIOrMYECKOWM OMacHOCTMU.
BnapeTtb: HaBblkaMu
BeAEHNSA N KOHTPOSA
ONOTEXHOOrNYECKUNX
MpPoLLeCcCoB; HaBblKaMW
aHanun3a n obobuieHns
MoJly4eHHbIX pe3ybTaToB B
xone hepMeHTaumnun.
bnoTexHonormnsa bnoTexHonormnsa MKYB-4.1; NMKYB-4.6; 3HaTb: TEXHUKO- , Jlekunn-smusyanumsaymm
AMNHOKMNCIOT. AMNHOKMNCIIOT. 3KOHOMUYECcKne
Mukpobuonornyeckumn Mukpobuonornyeckun ocobeHHOCTHU
CUHTE3 cuHTe3. MNpoayueHThI. broTexHoNornyeckmnx
MpeumMyuiecTBa rnpoLeccos Npon3BoACTBa

MUKPOBNONOrn4eckoro
CUHTe3a nepepj apyrumm
cnocobamn nonyvyeHns

aMUHOKMCNOT. TpeboBaHuns,
npeabaBaseMble K
brnoTexHoNornyeckum
npon3BOACTBAM U K
broTexHonornyeckom
NPoAyKUMN. YMeTb: npu
NPUHSATUN YNpaBieHYeCKMNX
peleHnin y4nTbiBaTb
3KOHOMUYECKMe 1
coumnanbHble hakTopsl,
OKas3blBaloLlne BANAHNE Ha
(PMHAHCOBO-X035NCTBEHHYIO
nesTenbHOCTb
dapmMaLeBTUYeCKmX
opraHuMsauuni; BbINOAHATb
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

TPyAoOBble OENCTBUSA C
YY4ETOM MX BJINSHUA Ha
OKpYy>KaloLlyto cpeny, He
[onyckas BO3HUKHOBEHUSA
3KO0J10rM4€CKOM ONacHOCTH.
BnapeTb: npoBoanTb
dapMaLEeBTUYECKUIA aHann3
dapMaLeBTNYeCKNX
cybcTaHumn,
BCMOMOraTesibHbIX BELWeCTB
N NIEKAPCTBEHHbIX
npenapaToB Ons
MeAVNLMHCKOro
npYMeHeHns 3aBOACKOro
npon3BOACTBa B
COOTBETCTBUMN CO
CTaHgapTaMu KayecTBa

BnoTexHonormns BMuTaMnMHoOB
N KOPEPMEHTOB.

BHyTpukneTo4Has
perynsumns metabonusma un
ynpasyieHne BUoCMHTE30M.
MexaHun3Mbl
BHYTPUKIETOYHOMN
perynsuumn n 6uocnHTes
LeneBbIx
61OTEXHOIOrNYEeCKUNX
npoaykToB. UHAYKUMS 1
pernpeccus cMHTe3a
depmeHTOB. CocTaB
orepoHa. MexaHn3Mbl
perynaunmn oencTBnNs reHoB
N UX NCNosib30BaHue B
broTexHoNornyeckmnx
npoueccax.
NHrnbuposaHune
(hepMmeHTOB BMoOCKMHTE3a No
npuHUnny obpaTHON CBA3MN
(peTpo-nHrnbupoBaHme).
MexaHun3m
peTpouHrnbnpoBaHus.
Annocrtepuyeckue
dhepMeHTbI. 3Ha4yeHne
3TOr0 MexaHn3ma B
perynaunun
KU3HEOEeATENbHOCTH
KNEeTKN 1 NyTn
NpPeonosIEHNS OrpaHNYeHNs
brocnHTE3a LeneBbix
NPoOOYyKTOB Yy

MKYB-4.1; MNKYB-4.6;

3HaTb: OCHOBbI
MoJsieKynsapHon buonorum,
reHeTn4eckon n 6enkoson
NH>XXeHepun. KNHeTuky n
MexXaHN3M AeNnCcTBumS
hepMeHTOB. 3HaTb
CTPOEHME OCHOBHbIX
6rnononnmepos: 6enkos,
HYKJIEMHOBbIX KMUCJIOT,
MNNAoB, NoMcaxapuaos.
MpUHUMNbLI CMHTE3a 1
aHanu3a pusnonoruyecku
AKTMBHbIX CO-€ANHEHWNNA.
YMeTb: Npu NPUHATUN
yrnpaBJlIeHYeCKMX peLleHnin
Yy4YNTbIBaTb 3KOHOMUYECKME
N coumanbHble PaKTopsl,
OKa3blBaloLMe BNAHNE Ha
(PMHAHCOBO-X035NCTBEHHYIO
[eAaTenbHOCTb
dapmMaLeBTUYeCKmX
opraHusauuni; BbINOAHATb
TPyLAoOBble OENCTBUSA C
y4eTOM MX BANAHUSA Ha
OKpYy>KatoLyto cpeay, He
[onyckas BO3HUKHOBEHUSA
3KO0J10rM4€CKOM ONacHOCTH.
BnageTb: npyHUMNaMun
pa3paboTKM SKOHOMUYECKMN
BbIFOLHbIX
61OTEXHONOrNYeCcKnX

, Cnanpg-nekuuns
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
CyrneprpoayLeHTOB. MPOV3BOACTB HOBbIX
Co3faHne MyTaHTOB C BTOPUYHbIX MeTaboInTOB.
HapyweHueMm Bba3oBbIMn nabopaTopHbIMUK
a/10CTEPUYECKOr0 LieHTpa MeTogamum buoxumum n
Yy KJIIO4EBbIX (DEPMEHTOB MOJIeKYIsipHOM Buonorum,
BNOCMHTETNYECKUX Ny TeNn. MeToAaMu Ae3nHTerpaunm
OonTummnsauma nogbopa KJeTOK,
cpen (cpenbl € (hpaKkLNOHMPOBAHUSA
yMeHbLUEHHbIM KJIEeTOYHbIX KOMMOHEHTOB,
cofep>XaHneM KOHEYHbIX MeTodaMu BblaeneHuns,
MPOAYKTOB O4YUCTKN U UccaenoBaHms
bnoCcMHTEeTMYECKNX NyTeRn). CBOWCTB (DEPMEHTOB,
MeTogamu BblgeneHna JHK
n PHK n nccnepoBsaHmnsa nx
PU3NKO-XUMUYECKUX
CBOWCTB.
bnoTexHonormnsa bnoTexHonormnsa MKYB-4.1; NMKYB-4.6; 3HaTb: 0COBEHHOCTM , Cnanpg-nekuus
CTeponaHbIX FOPMOHOB. CTeponaHbIX FOPMOHOB. ONOTEXHOOrNYECKUNX

TpaAnUNOHHbIE UCTOYHUKN
Noy4eHNst CTEPOULHBIX
ropmMoHoB. Mpobnembl
TpaHchopmaumn
CTEPOULHBbIX CTPYKTYP.
MpeumMyuiecTBa
brnoTpaHcthopmMauum nepen
XUMUNYECKOn
TpaHchopmMaumen.

nMpoLLeccoB Npon3BoACTBa
CTepPOUNAHbIX FOPMOHOB.
TpeboBaHus,
npeabsBnsieMble K
bMOTEXHONOMrNYECKNM
NpPoOn3BOACTBaM U K
bunoTexHonornyeckom
npoaykKuuun. YmMeTb: npun
NPUHATUM yNpaBieHYeCcKnx
PELUEHNI YyYNTbIBATb
3KOHOMUYECKNE 1"
coumanbHble hakTopsbl,
OKas3blBaloLne BAMSHME Ha
(DUHAHCOBO-X035NCTBEHHYIO
nessTenbHOCTb
hapMaLeBTNYECKNX
OopraHu3auuni; BbIMOMHATb
TPyZLoOBble OENCTBUSA C
YY4E€TOM UX BAUNSHUSA Ha
OKPY>KaloLLLYIo cpeny, He
[Oonyckasi BOSHWKHOBEHUSA
3KO0JIOrMYECKOM OMacHOCTMU.
BnapeTtb: HaBblkaMu
BeAEeHUA N KOHTPONSA
bnoTexHonornyecknx
MpoLLeCcCoB; HaBbIKaMu
aHanm3a n obobeHuns
MoOJIly4YeHHbIX B Xo4e
depmeHTaunn

KynbTypbl pacTUTesbHbIX

KynbTypbl pacTUTesbHbIX

MKYB-4.1; MNKYB-4.6;

3HaTb: ocobeHHOCTH

, Nlekuunn-sn3syanusaunm
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
KJIeTOK U NnonyyeHune KJIeTOK U NonyyeHune 6roTEXHOIOMNYECKNX

NeKapCTBEHHbIX BELEeCTB.

JleKapCTBEHHbIX BELLEeCTB.
MoHATME TOTMNOTEHTHOCTH
pacTUTEesIbHbIX KETOK.
KannycHele n
CYyCMEeH3NOHHbIE KYJIbTYpbl.
OcobeHHOCTN pocTa
pacTuUTesbHbIX KNEeTOK B
KyJibTypax. ®PUTOrOPMOHBI.
MpumeHeHne
pacTuTesIbHbIX KNeTOK AN
TpaHchopmaumn
JNleKapCTBEHHbIX BELLECTB.
JlekapcTBeHHbIE
npenapaThbl, Nosy4aeMble
N3 KyJIbTYp KNeTOK
JKEHbLUEHS, POANOSIbI
po30BoW, BOpobenHuKa,
CTeBUN, HAaNEepPCTAHKY,
Tabaka

rMpoLLeccoB NMpo13BoACTBa
KansyCHbIX U
CYCMEH3UOHHbIX KYNbTYp.
TpeboBaHus,
npepbaBasgemMble K
OMOTEXHONOMMYECKUM
NMpon3BOACTBaM U K
bnoTexHoornyeckom
npoaykumn. YmMeTb: nNpu
MPUHATUM yrNpaBiaeHYeCKnX
peLleHnn y4nTbiBaTb
3KOHOMUYECKUNE n
couuasnbHble PaKTopslI,
OKa3blBaloLMe BAMSHME Ha
(MHAHCOBO-X035INCTBEHHYIO
nenaTenbHoOCTb
hapMaLeBTUYECKUX
opraHm3auunin; BbIMOJIHATb
TpyLOBble AENCTBUSA C
Y4Y4E€TOM MX BANSHUA Ha
OKpY>KaloLLLylo cpepy, He
[onyckasi BOSHMKHOBEHUS
3K0JIOrMYECKOWM OMacHOCTMU.
BnageTb: HaBblkaMu
BeAEHNSA N KOHTPONS
BNOTEXHOOrNYECKUNX
MpoLEeCcCoB; HaBbIKaMu
aHanun3a n obobuieHns
NnoJly4eHHbIX B Xo4e

depmeHTaunn
AHTUONOTUKN KakK AHTUONOTUKN KakK MKYB-4.1; NMKYB-4.6; 3HaTb: TEXHUKO- , Nekuuns-6ecena
bnoTtexHoornyeckune bunoTexHonornyeckune MKYB-1.2; 3KOHOMUYECKne
npoaykKTbl. BuocuHTE3 npoaykKTbl. BuocuHTE3 ocobeHHOCTK
AHTUOBNOTUKOB AHTUOBNOTUKOB. BNOTEXHOIOrNYECKUX
MpoayueHTbl npoLeccoB NpPoM3BOACTBA
AHTNOMNOTMKOB. AHTNOMNOTMKOB.
OcobeHHOCTU CTPOEeHUS TpeboBaHus,
KNEeTKN 1 LMKNIa pa3Butus npegbaBasgemMble K
npu pepmeHTauuun. MyTn ONOTEXHOIOrNYECKUM
CO3[laHWNS BbICOKO- NMpon3BOACTBaM U K
AKTUBHbIX MPOOYLIEHTOB bnoTexHoornyeckom
AHTUONOTUKOB. npoayKumun. YmeTb:
MonycnHTeTn4yeckme npoBoanT
AHTUBNOTUKN. BUOCKMHTE3 1 (hapMaLeBTNYECKUIA aHaNn3
OpPrcMHTE3 B CO34aHUN AaHTUONOTUKOB,

HOBbIX @aHTUONOTUKOB.
MexaHun3Mbl

BCMoMoraTeJibHbIX BeLeCTB
N nNeKapCTBeHHbIX
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
pe3ncTeHTHoCTK bakTepun rnpenapaToB AN
K aHTUbnoTmkam. MeOUNLNHCKOro
XpoMOCOMHas n NnpUMeHeHns 3aBOACKOro
naasMugHas Nnpou3BOACTBa B
PE3UCTEHTHOCTb. COOTBETCTBMU CO
TpaHCNO30HbI. CTaHgapTaMu KayecTBa
LleneHanpaBneHHas BnapeTtb: HaBblkaMu
brnoTpaHchopMaLms n obpaboTku n
XnuMmn4yeckas WHTepnpeTauun
TpaHchopMaumsa pe3ynbTaToB MPoOBeAeHHbIX
aHTMbnoTnkoBs. HoBble NCMNbITaHU aHTUBNOTMKOB,
MOKONEHNst aHTUONOTUKOB. UCXO4HOrO Chipbs U
MpoTuBoonyxonesbie YNaKOBOYHbIX MaTeEpPNaIoB
AHTMONOTUKKN. MexaHn3M
nencTeuns.
depMeHTaTMBHaA
BHYTPUKJ/IETOYHAs
aKTMBaLNA HEKOTOPbIX
MPOTUBOOMYXONEBbIX
aHTMONOTNKOB. MexaHN3MbI
PEe3UCTEeHTHOCTU
OMYyXO0JIEBbLIX KNETOK K
MPOTUBOOMYXOJIEBLIM
npenapaTtam.
MnenoTponHas
pPe3nNCTEeHTHOCTb. MNyTn
npeonosieHns
NAenoTPONHOM aHTUBMOTMK
OpPEe3NCTEHTHOCTW.
NMMyHOBMOTEXHOIOMUS. NMmMyHobuoTexHonorusa kak | MKYB-4.1; MNKYB-4.6; 3HaTb: ocobeHHOCTH , Nlekuunn-sn3syanusaunm
BakuwuHbl. O4WH U3 pa3fenos bnoTexHonornyecknx

TexHonornyeckasa cxema
MPoOV3BOACTBA BaKLMH
CbIBOPOTOK.

brnoTexHonorun.
NMMyHOMo gy nmpytowme
areHTbl:
VMMYHOCTUMYATOPbLI 1
WMMYHOCYMpeccopbl.
YcnneHme nMMyHHOro
OTBETa C NOMOLLbIO
nMMyHoburonpenapaTos.
BakLnHbI Ha OCHOBe
pPEKOMBUMHAHTHbIX
NMPOTEKTUBHbLIX aHTUrEHOB
WM XKNBLIX TMOPUAHBIX
HoCcuUTenen.
TexHonornyeckas cxema
MPOV3BOACTBA BaKLUMH n
CbIBOPOTOK.
Hecneundunyeckoe

npoL.eccoB NPoM3BOACTBa
BaKLMH N CbIBOPOTOK.
TpeboBaHus,
npenbaBasiemMble K
brnoTexHoNornyeckmm
npon3BOACTBAM U K
broTexHoNorn4eckomn
npoaykumn. YmeTb:
nposoamnT
hapMaLeBTUYECKUIN aHann3
CbIBOPOTOK M BaKLUH,
BCMOMOraTe/lbHbIX BELLLECTB
N NeKapCTBEHHbIX
npenapaToB Ons
MeaNLMHCKOro
npMMeHeHNs 3aBOACKOro
npon3BOACTBa B
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

ycuneHne MMMYHHOro
oTBeTa. PekoMbUHaHTHbIE
WHTEpPJIeNKUHbI,
MHTEepP(EepPOHbI 1 Ap.
MexaHun3mbl
6uonornyeckon
AKTUBHOCTN.

COOTBETCTBUM CO
CTaHgapTaMun KayecTBa
BrnaneTb: HaBblkaMu
06paboTkn n
UHTepnpeTauumn
pe3ysibTaToB NPOBEAEHHbIX
NCMNbITaHU BaKLUWH 1
CbIBOPOTOK, NCXOA4HOIrO
Cblpbsi N YNAaKOBOYHbIX

MaTepuanos
MOHOKJ1I0Ha/IbHblE MOHOKJ1I0Ha/IbHblE MKYB-4.1; NMKYB-4.6; 3HaTb: 0COBEHHOCTM , Cnanpg-nekuus
aHTUTena aHTUTena. TexHonorus 6NOTEXHOOrNYECKUNX

npousBoAcTBa, obnacTtun
npuMeHeHuns. Metoabl
aHanun3a, OCHOBaHHbIE Ha
NCMoJIb30BaHUN
MOHOKJIOHaJIbHbIX aHTUTE.
NMMyHO(EepMEHTHbIN
aHanm3 (MPA). MeTopn
TBepaogasHoro
MMMYyHOaHanmsa.
PagvioMMMyHHbI aHann3
(PNA).

MpoLLeccoB Npon3BoACTBa
MOHOKJIOHOJIbHbIX aHTUTE.
TpeboBaHus,
npeabsBnsieMble K
bMOTEXHONOMrNYECKNM
NpPoOn3BOACTBaM U K
bnoTexHonornyeckom
npoaoykuun. YmeTb:
npoBoanT
dapMaLEeBTUYECKUIA aHaNn3
MOHOKJIOHaJIbHbIX aHTUTEN,
BCMOMOraTeJibHbIX BELecTB
N NEKaAPCTBEHHbIX
rnpenapaToB Ans
MeONLUNHCKOro
NMPUMeHEHNS 3aBOACKOIro
NMpou3BOACTBa B
COOTBETCTBUN CO
CTaHpapTaMu KayecTBa
BnapeTtb: HaBblkaMu
obpaboTku n
MHTepnpeTauun
pe3ynbTaToB MPOBEAEHHbIX
NCMbITaHWIA
MOHOKJIOHAJIbHbIX aHTUTEN,
MCXOAHOIrO Chipbs 1
YNaKOBOYHbIX MaTepunasioB

Hopmodnopsbl (MpobrnoTukn,
MUKPOBNOTUKM,
3ybnoTunkn).

Hopmodnopsl (MpobrnoTukn,
MUKPOBNOTUKM,
3ybnoTtukn). Obwume
npobaemMbl MUKPO3KONOrnn
yesioBeka. PesnpgeHTHas
MUKpodiopa ey ao4HO-
KULLEYHOro TpakTa.
MpuynHbl gucbakTepmnosa.
Mony4yeHne rotoBbix HOpM

MNKYB-4.1; MKYB-4.6;

3HaTb: 0COBEHHOCTKN
broTexHoNornyeckmnx
npoLeccoB NpPoM3BOACTBA
npobnoTnkos. TpeboBaHUs,
npenbaBasiemMble K
6NOTEXHOIOMrNYECKUM
NMpPon3BOACTBAM U K
broTexHoNornyeckom
npoaykumn. YmeTb:

, Nlekuuns-becena
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
HOPMOI0POB. nposoauT
MoHonpenapaTbl n hapMaLeBTUYECKUIN aHanu3
rnpenapaTbl Ha OCHOBE npobnoTnkos,
CMeLUaHHbIX KYJbTyp. BCMNOMOraTesibHbIX BeLleCcTB
JNlekapcTBeHHbIE POPMBbI M JIeKapCTBEHHbIX
bnucdngymbaktepmHa, npernapaToB AN
KonnbakTepuHa, MeAULNHCKOrro
nakTobakTepuHa. rnpuMeHeHns 3aBOLACKOIro
npou3BOACTBa B
COOTBETCTBUMU CO
CTaHOapTaMu KavyecTBa
BnageTtb: HaBblkaMu
0bpaboTkn n
VHTepnpeTauun
pe3ynbTaToB NMpoBeAeHHbIX
NCMbITaHUA MPOBNOTUKOB,
MCXOLHOrO Chipbs U
YNaKOBOYHbIX MaTEpunasioB
MpomexyTo4Has OMK-1.2; ONK-1.4;
aTTecrtauus MKYB-4.1; NMKYB-4.6;
3HaTb: YMeTb: Bnagets:
NTOIO: 34
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390

1 2 3 4 5 6

8 BuoTexHosorna Kak Hayka n cpepa BnoTtexHosorna Kak Hayka n cpepa npovssoncTea. KpaTtkas ncropus passmtus 6
npoun3soAcTBa. KpaTkas nctopusa passmTus 6uoTexHonorun. buotexHonorms n dyHgameHTa bHble AUCUUNANHBL. BroTexHonorns n
6rnoTexHonoruu. MeguumHa. lNMonyyvyeHne BUOTEXHOIOrNYECKUMN MeToAaMM JlIeKapCTBEHHbIX,

NPOoUAaKTUHECKNX U ANAarHOCTUYECKMX NpenapaTos.

8 Brocuctemol, 6M006BHEKTHI Kak CpeacTBo Knaccudurkaumsa 6noobbekTos.HenoBek Kak 06beKT MMMyHM3aumMm 1 oHop. KyabTypsbl 6
MPOn3BOACTBA JIEKAPCTBEHHbIX, TKaHen YyenoBeka n Apyrux maekonutarowmx. brnoobbekTbl pacTu-TENLHOIO
NPOoMUIAKTUYECKNX N ANArHOCTUYECKUNX npovcxoxxaeHns. KynbTypbl pacTUTENbHbIX TKaHen. BoobbekTbl - MUKPO-OpraHn3mbl.

CpeacTB. JyKapuoTbl (NpocTenwmne, rpnbel, 4pox>Kun). MpokapnoTbl (aKTUHOMULETLI, 3ybakTepun).
Bupycsbl.

8 KneTo4Hasa nHxeHepus 1 ncnonb3oBaHue ee MeTonabl, NonyyYeHus 6osee NpoayKTUBHbLIX 6M006BEKTOB 1 6MO0OBEKTOB C APYrUMM 6
MeTOLO0B B CO34aHUN MUKPOOPraHU3MOB U KavyecTBaMu. KnieTo4Has MH>XeHepus 1 UCnoJib30BaHNe ee MeTOA0B B CO34aHUN
KNeTOK pacTeHUN - HOBbIX MPOAYLLEHTOB MUKPOOPraHM3MOB 1 KJIETOK pacTeHMUI - HOBbIX MPOAYLIEHTOB BUOMOrnyeckn akTUBHbIX
61oNornyeckn akTUBHbIX (IEKAPCTBEHHbIX) (nekapcTBeHHbIX) BeLecTB. [poTonnacTupoBaHue n cavmsaHme (dysmnsa) npoTonniacTos
BeLLecTB. MWKPOOPraHM3MOB 1N pacTeHUN.

8 [eHeTn4yeckaa NHXXeHepusa n cosgaHne OCHOBHbIe NMPUHLNMbI TEXHONOr N peKoMbnHaHTHoN JIHK. BHEXPOMOCOMHbIE FeHeTn4yeckne 9
MOMOLLbIO ee MeTO40B NPOAYLLEHTOB HOBbIX 3N1eMeHTbl - NAa3Mnabl U X PyHKLUM Y MUKPOOPraHU3MOB, UCMOJIb3yeMbIX B
NleKkapcTBeHHbIX BelwecTB. OCHOBHbIE 6rnoTexHoNornyeckux npoueccax. HanpaeneHHbIn MyTareHes (in vitro) n ero 3HayeHue npu
MPUHLMWNbI TEXHONOr NN pekoMbuHaHTHon OHK. | KOHCTpyMpOBaHUM NPOAYLIEHTOB.

8 NH>XeHepHas 3H3MMOJIOrNs 1 NoBblILLEeHne MIMMO6UIM30BaHHbIE (Ha HEPACTBOPUMbBIX HOCUTENAX) BMOOBBEKTLI N X MHOMOKpPaTHOE 6
3 deKTUBHOCTN BoobbeKkToB ncnosib3oBaHue. HepacTBOpPMMbIE HOCUTENN OPraHNYeCKOW N HEOPraHNYeCKoW NPUPOAbI.
(vHAMBMAYanbHbIX EepMEeHTOB, PepPMEHTHbIX MUKpOCTPYKTYpa HOCUTENEen.

KOMIMJIEKCOB W KJIETOK NPOAYLIEeHTOB) B
YyCNOBUAX NMPON3BOACTBA.

8 [eHOMUKKa 1 npoTeoMuka. lNMporpamma NeHom FeHOMMKa n npoTeomMmuka. lNMporpamma NeHoM YyenoBeka 3
yenoBeka

8 BrnoTexHonornyeckui npouecc Kak 6asoBbin Nepapxunyeckas CTpyKTypa bBuoTexHonornyeckoro npomssoacTea. Cxema nocsenosaTesibHO 12
3Tan, obecneymBaloWnii Cbipbe ANA NOYYEHNS | peannsyeMbiX CTaAnn NpeBpaeHnsa NCX0AHOr0 Cbipbs B JIeKapCTBEHHOE CPeACTBO.
NleKapCTBEHHbIX, MPOMUAAKTUYECKNX NN OonTumm3auns bnoobbekTa, NPOLLECCOB M annapaToB Kak e4MHOro Liesoro B
OVNarHoCTUYeCcKnx npenapaTos. 61O0TEXHOI0rMY4eCKOM NPOM3BOACTBE.

Nepapxn4yeckasa CTpykTypa
61OTEXHOJIOrMYEeCKOr0 NPON3BOACTBA.

8 Envnnas cuctema GLP, GCP n GMP npu EnnHas cuctema GLP, GCP 1 GMP OcobeHHocTu TpeboBaHuim GMP K BroTexHonormyeckomy 3
NpeakKINHUYECKOM, KIIMHNYECKOM UCMbITaHUN | MPON3BOACTBY. TpeboBaHMNA K YC/IOBUAM XPaHEHUSA CbiPbSA A1 KOMMIEKCHbIX NMUTaTeNbHbIX
nleKapcTB 1 ux npounssoactee. OcobeHHOCTH cpea. MNpu4ynHbl NpoBeaeHNsA Bannjaunu.

GMP npuMeHnTENbHO K BMOTEXHONOrMYecKoMy
npoun3BOACTBY.

8 MpOMeXYyTOYHbIN KOHTPOJ1b 3HAHUN

9 PekoMbMHaHTHbIE Benkn 1 noanunenTuabl. PekomMbuHaHTHbIe 6enkn n nonnnenTnabl. UHCYNMH. FOPMOH pocTa. SpUTPOMO3TUH. 6
WNHCyNuH. NenTnaHble dakTopbl pocTa. MHTepdepoHbl. UIHTepaenKuHsblI.

9 BuoTexHosorns aMMHOKNCIIOT. BroTexHonorns aMMHOKNCNOT. Mnkpo-buonorndecknii cuHTes. NpoayLeHThI. 6
Munkpobunosornyecknii CMHTes

9 BuoTexHosiorms BATaMNMHOB N KODEPMEHTOB. Mpon3BoACTBO BUTaMUHOBIIPOM3BOACTBO KODEPMEHTOB 6

9 BrnoTexHonorms cTeponaHbIX rOPMOHOB. broTexHonorma CTeponaHbIX FOPMOHOB. 6

9 KynbTypbl pacTUTESIbHbIX KJIETOK 1 nojslydeHune | KynbTypbl pacTUTESIbHbIX KJIETOK U NoJly4YeHUe fIeKapCTBEHHbIX BelecTB. KannycHble n 6
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Cem Ne paspena puCUMNIUHBI HanmeHoBaHMe NpakKTUYeCKUX 3aHATUNA 061eM B yacax
(o] o) 390 03®0

1 2 3 4 5 6
JIEKapCTBEHHbIX BELLECTB. CYCMEeH3UOHHbIe KyNbTypbl. JIeKapCTBEHHbIE NpernapaThbl, NoslyYyaeMble U3 KyJbTyp KJIETOK
YKeHbLLEeHs!, POANOJibl PO30BOI, BOpobeHNKa, CTEBUN, HaNepCTsHKKU, Tabaka.
9 AHTNBVOTMKMN Kak BUoTeXHO-Norn4yeckue AHTNBMOTUKM Kak BroTexHonornyeckmne nNpoaykKTel. brocMHTes aHTUOMOTNKOB. MPOoAYLEHTHI 6
NpPoAyKThl. BocMHTE3 aHTNBMOTHNKOB aHTNBMOTNKOB. MoNyCUHTETMYECKE aHTUBNOTUKU. BMOCMHTE3 1 OPrcUHTE3 B CO34aHUK
HOBbIX aHTUBMOTMKOB. MexaHM3Mbl Pe3UCTEHTHOCTM BakTepuii K aHTMBUOTUKAM.
9 NMMyHobnoTEeXHONOrns. BakLMHbI. BaKLUWHbI Ha OCHOBE PEKOMOUMHAHTHbIX MPOTEKTUBHbLIX aHTUIEHOB UJIN XKUBbIX TMOPUOHbBIX 6
TexHonormyeckas cxema Npou3BoOACTBa BakLUMH [ HocuTenen. PekoMBMHaHTHbIE UHTEPJIENKNHBI, UHTEPdEepoHbl U Ap. MexaHn3MbI
1 CbIBOPOTOK. 610710rM4eCKON aKTUBHOCTW.
9 MOHOKNOHaJIbHbIE aHTUTenNa MeToAbl aHann3a, 0CHOBaHHbIE Ha UCMO/Ib30BaHNM MOHOKJIOHAbHbIX aHTUTeN. 5

NMMyHoepMeHTHbIN aHanus (MPA). Meton TBepaodasHOro MMMyHoaHann3a. Pagumo-
VMMYHHbIN aHann3 (PUA).

9 Hopmodnopbl (MpobnoTukm, MMKpobrnoTnkn, Pe3npeHTHas MuUKpodiopa »enyno4HO-KULWLEeYHOro TpakTa. MpuynHel gucbakTepnosa. 4
3ybuoTunKM). Mony4yeHme roToBbiXx GPopM HOopMoiopoB. MoHoMpenapaThl U NpernapaTbl Ha OCHOBE
CMeLlaHHbIX KybTyp. JlekapcTBeHHble hopMbl budmaymbakTepumHa, kKonmbakTepunHa,
nakTobakTepuHa.
9 [IpoMeXyTo4YHas aTTecTaums
UTOrro: 102

CVIMynSILI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax

Y4ebHbIM MJIaHOM He MpenycMOTPeHO

5.6. JlJabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u ob6beM B yacax

Y4ebHbIM MJIaHOM He MpenycMOTPeHO

5.7. MpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

1. bBuoTexHosornyeckme npenapatbl HA OCHOBE MOHOKJIOHAIbHbLIX aHTUTEN 2. BUOTEXHOIOrNYeCcKnin NpoLecc NPon3BoACTBa aHTUKOAryISHTOB U
TpoMboNnUTNKOB 3. BUoTexHoorn4ecknin npouecc nponssoacTea bnostaHona 4. bBUOTEXHONOrMYECKMIA NPOLLECC MPOM3BOACTBA MOJIOYHON U
rJIIOKAHOBOM KNC/OThI 5. BMOTEeXHOI0rn4ecknin npoLecc Npon3BoAcTBa npenapaTta Xnakoro baktepmnodar cTaniIoKKOKOBLIN 6.
BuoTexHosorn4yecknin Nnpouecc Npon3BoACcTBa NpenapaTa Xuagkoro MHTectu-bakTepunodar 7. BUoTexXHONOrndyeckuin NpoLLecc Npon3BoacTea
npenapaTa MHCYJIMHa 8. bnoTexHonormyecknii npouecc nponsBoacTea pubodnammHa 9. buotexHonorus nonyyerme D, L -meTuoHMHa, L -nn3mHa n L
-TpuoHunHa. 10. buotexHonorma nosy4vyeHue L - rnyTaMmMHOBON KNCNOThl 11. BuotexHonorma nonyv4eHme aMMHOKUCAOT C MOMOLLbIO
nMMMOBMIN30BaHHbIX 12. BnoTexHonorns noayyeHmne acnaptama, L -dpeHnnanaHmHa, L -acnaparmHoBon KucaoTbl 13. buotexHosormns nosyveHmne
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BOLOPACTBOPUMbIX BUTAaMNHOB 14. bBUOTEXHOIOrNA NOJIyYeHUe XNPopPacTBOPMMbIX BUTAaMUHOB 15. buoTexHoorna nosyydyeHmne onTnyeckmnx
N30MEepPOB aMUHOKUCOT MyTEM NPUMEHEHUSA aunia3 MMKPoOopraHnM3MoB 16. buotexHosornsa nosy4eHme yKCyCHom KNcaoTel 17. bnotexHonorus
rnonyyenus NMuobakTepnodcdara nonmeaneHTHoro 18. buotexHonorusa nonyvyeHus L -ackopbuHoBom KNCA0Tbl 19. BMoTeEXHOOr NS NONyYeHUs

AMUHOM INKO3NAHbIX aHTUONOTMKOB 20. BruoTexHonorna Nosy4eHnss aHTUbNOTMKOB MEHNLUIIMHOBOIO psda 21. BUOTEXHO/1I0rUs NoJy4YeHUs
AHTUCBLIBOPOTOK 22. bnotexHosnorna noaydeHusa baktepmnodaros 23. bnotexHonorns nonyvyeHmsa betanakTaMHbiX aHTUOGNOTNKOB 24. bnotexHoaormns
nosly4eHns BakuUUHbI Ha npuMmepe KomnnekcHaa AKOC npoTue Kokwwa, anprepun, ctonbHaka 25. bnotexHonorna nonyy4yeHns BakLHbI NPOTUB
renatuta B 26. BuoTtexHon0rnsa noaydeHns remornoburHa, CbIBOPOTOYHOr0 anbbyMuHa n naktoeppuHa 27. BUOTEXHOOM NS NONYHEHUS
rANKONENTUAHbIX, NOANIUPHBIX U HYKNE03UAHbIX aHTUONOTUKOB 28. BUOTEXHONOrMA NOSyYEHUS N 04NCTKA FOPMOHaJIbHbIX NpenapaToB FOPMOHOB
pocTa 29. BUOTEXHONOrNs NONYYEHNSA U O4NCTKa FOPMOHabHbIX MpenapaToB WUTOBNAHON xene3bl 30. BuoTexHoNorns noay4yeHnsa KOMriaeKCHoro
npobuoTmka Ha NpumMmepe npenapaTa JinHekc 31. buotexHonorna nonyyvyeHus JlaktobakTepuHa Cynno3mTopun BarnHanbHble 32. buotexHonorms
MoNy4YeHns fieKapCTBEHHbIX NpernapaToB codepxXalinx pakTopbl KPOBU 33. BMOTEXHONO0rnsa nosaydYyeHns nurHuHa 34. buoTexHoo0rna noayyeHus
AMNNO0B N OCHOBHbIE CNOCO6bI 04MCTKKM 35. BnoTexHonorna NonyYeHns HyKIeo3naoB N HyKNeoTnAoB 36. BUOTEXHOOrNA NOyYEHUS HYKNeoTUO0B
N HYKNENHOBbLIX KNCNOT 37. BuoTexHonorma noayvyeHus nuuiesbix 4o6aBok 38. BMOTEXHONOIMA NONYYEHUSA NOANNETUAHbIX aHTUBNOTNKOB 39.
BrnotexHonorna nonyvyeHus NnpobnoTmnkos Ha Npumepe bucnagymbaktepmHa 40. bruoTtexHonorna Nosy4eHnUs NPOTUBOBUPYCHbLIX BaKLMH Ha NnpuMepe
rpunnona 41. BUOTEXHONOr NS NONYYEHNS PEKOMBMHAHTHLIX 6eNKOB OJ18 IeKAaPCTBEHHbLIX LeNen Ha npuMmepe nHTepdepoHoB 42. buotexHonorns
noJsly4eHns caxapoB U nosmncaxapmnnos 43. bnotexHonormns nonyvyeHns dpepmeHToB 44. buoTexHoO0rna nosy4yeHns gepMeHTOB UCNOJIb3yEMbIX B
MeauumHe gnsa nabopatopHoro aHanamsa 45. BUOTEXHONOr NS NONYHEHNS LUNKOHMHA U TMalypPOHOBON KUCOThI 46. BMoTexHOoNorns noayyeHums
deHoKCUMeTUANeHnUMnAnHa 47. bBUoTexHoNornsa Nosay4eHns aHTUbMoTnKoB LedanocnopuHoBoro paaa 48. buotexHosnormsa npeaHn3osioHa Ha base
BbroTpaHchopMaLUn rMAPOKOPTN3OHA 49. BMOTEXHONOr S MPOU3BOACTBA OPraHNYeCKux KNCNoT 50. BUOTEXHOOrna CMHTe3a aMUHOKUCIIOT U UX
ouncTtka 51. buoTpaHchopmMaumsa cteponoB 52. butexHosormsa nosyvyeHns nHcynmHa 53. EanHasa cuctema GLP, GCP, GMP npu BHeapeHuun B
NPakTUKY 1 MPOU3BOACTBO JIeKapCTBEHHbIX NpenapaToB. OcobeHHOCTN GMP npuMeHNTEeNbHO K BMOTEXHONOrMYeCKOMY NPOM3BOACTRY. 54.
Knaccmyeckas TEXHOI0MMA NOoay4YeHNs MMMYHOrn1o6yanHoB 13 nna3mMel KPoBuM 55. Knaccnyeckasa TeXHONOr s noayvyeHnsa niasmMmo3amMeLlaroLnx
pacTBOPOB M3 NJla3Mbl KPOBU KJIETOK U (pepMEeHTOB MUKPOOPraHn3mMoB 56. OCHOBHbIe NPUHLMMbI Nosly4YeHUs ankanonnos 57. OCHOBHbIe NPUHLUMGI
NnoJly4eHns TeTPaLMKINHOB, XMHOHOB N APYrNX apoOMaTUYeCKMX aHTUObMoTNKoB 58. OCHOBbLI TEXHONOM MW NOJIyHeHUA MenaHUHOB 59. OCHOBBI
TEXHOJIOr N MoaydYeHna NPOTMBOOMYXO0JIEBLIX MPenapaToB Ha OCHOBE MOHOKJIOHaNbHbIX aHTuUTen (FepuenTuH, PuTykcnmab) 60. NapeHTepanbHble
aHTUbuoTukN IV nokoneHuns. NokaszaTenn KavecTBa NpenapaToB Ha npumepe Ledennma. 61. MonyyeHne L - aMMHOKNCNOT nyTem ddepMeHTaTUBHOMN
TpaHcdhopMauun 62. MonyyeHne 6enkos C UCNOJSIb30BaHMEM BoAopocaen u rpnbos 63. MNonydeHne 6enKoB C UCMONIb30BaHUEM APOXIKEN 1 BakTepun
64. NMonyyeHmne HoBbIX aHTUBMOTUKOB. CTpaTermm CKpuHMHra 65. MNMonydeHmne npoaykToB bpoxxeHus (aueToHobyTuNoBoe bpoxxeHune) 66. MonyyvyeHne
npoaykKToB 6poXxkeHuns (cnupToBoe bpoxxeHne) 67. NMony4eHne NpooyKTOB MPONMOHOBOKNCNOro 6po)xeHunsa 68. MNMonyvyeHmne NpoMbILLSIEHHO BaXKHbIX
cTepoupoB 69. NonyyeHne BoAbl O4ULLEHHON U BOAbI 011 nHbeKuun 70. MNpoMbilIeHHOE NoayYeHNEe JIMMOHHOW KMCA0Tbl 71. MpoMblwieHHoe
noslydeHme nonvcaxapnaos 72. CTBOJSIOBbIE K/I€TKN - HOBOE HarnpaBieHue B CO3[aHNN NleKapCTBEHHbIX rnpernapaToB B buotexHonoruum 73.
CTBONIOBbIE KNETKM B BoTexHonorum 74. TeXHONornsa KynbTUBMPOBAHNA MUKPOOPraHM3MOB - NPOAYLEHTOB (hepMeHTOB 1 BblAeNeHne (hepMeHTOB
75. TexHonormna nonydeHnsa N®A gnarHoCcTnukymoB. MNpnHumMn metoga MMMYyHOMEPMEHTHOrO aHanmsa 76. TexHoNormsa Npon3BoACTBa OpajibHOM
NOJINOMUENNTHOMN BakUMHbI 77. TEXHONOrns NpoM3BOACTBa PeKOMOUHAHTHbIX 6eKOB ANa MeAULMHCKOro NpuMeHeHnsa (MHTepdEepoH)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA

1 2 3 4 5 6 7

8 BbuoTexHonorns Kak Hayka u cepa HanncaHne pedepaToB 1 Npe3eHTaumn no TeMam:1 BUOTEXHOOrNA: UCTOPUSA U 1-2 5
npon3BoACcTBa. KpaTkas ncropusa passmTus rnepcrnekTnebli2 CoBpeMeHHble MeaAULNHCKNE npenapaTbl NoJly4aeMble MeTO40M Hepens
buoTexHonornu. 6nocuHTesa

8 Buocnctemsbl, 6M006HEKTHI Kak CpeacTBO PelwnTb cuTyaumoHHble 3agayn:l. CynepnpoayLeHT - 3To 6MoobbekT 3-4 5
MPOn3BOACTBA JIEKAPCTBEHHbIX, MPOMBbILLUNEHHOIO NCMO0Nb30BaHMA. Kak MOXKHO MOJly4UTb €ro MKakumMm CBONCTBaMu Hepens
NPOoMUIAKTUHECKNX N ANArHOCTUYECKUX OH fo/keH obnafaTb B OT/MYME OT MPUPOAHOIO LUTaMMa KybTypbl?2.

CpencTs. brnoTexHosnornyeckoe nponssoncTeo JIC 0OCHOBaAHO Ha UCMOJIb30BaHUN 6M006BEKTOB,
(DYHKLMNKOTOPbLIX Ha pa3HblX 3Tanax nNpoLeccoB 6MoCUHTE3a pa3nmnyHbl.
PaccmoTpuTe BapuaHThl UXNCNOJIb30BaHUA. HanncaTb pedepaT Ha TeMy
"lMepcneKTUBbl Pa3BUTUSA HayYHbIX U MPaKTUYECKNX HanpasseHnn B bBnotTexHoaornm"

8 KneTo4Hasa nHxxeHepus 1 ncnonb3oBaHue ee TpaHCreHHble N KNOHNPOBAHHbIE XXMBOTHbIE - TEXHOIOrNAMONYHEHNSA, MPUMEHEHME. 5-6 5
MeTOLO0B B CO34aHMNN MUKPOOPraHU3MOB U KneTtku rpmboB, HaCEKOMbIX 1 YesI0BEKa - UCMOJIb30BaHNe B BroTexHonorunm. Hepens
KJ1eTOK pacTEeHU - HOBbIX MPOAYLEHTOB
6ronornyeckn akTUBHbIX (IeKapCTBEHHbIX)

BeLLecTB.

8 [eHeTMYecKas NHXXeHepusa 1 co3paHue ¢ MNpuMeHeHne MeTOAO0B MyTareHe3acefieKLUnn, KINeTOYHON U FreHHOW NHXeHepun 7-9 5
MOMOLLbIO €e MeTOA0B NPOAYLLEHTOB HOBbIX BbuoTexHonormm Hepensa
NleKkapcTBeHHbIX BewecTB. OCHOBHblE
MPUHLWMNbI TEXHOJI0M K pekoMbuHaHTHoM OHK.

8 NH>XeHepHasa 3H31MMOI0rNA U NOBbILLEHWE Nmmobunmsaumsa 3a cyeT o6pa3oBaHNA KOBaJIEHTHbIX CBA3EN Mexay (hepMeHTOM n 10-11 5
3 eKTUBHOCTN BLUOOOHLEKTOB HocuTeneMm.llpenBapuTenbHasa akTuBaumsa HocuTensa.MexaHnsm aktusauuu. BavsaHue | Hepens
(MHAnBMAYaNbHbIX (hepMeHTOB, PepPMEeHTHbIX nMMobunansaumm Ha nXcybCcTpaTHbIN CNEeKTP KUHETUYECKEe XapaKTepUCTUKN
KOMMJIEKCOB N KJIETOK NPOAYLIEHTOB) B thepMeHTa.
yCN0BNAX NPON3BOACTBA.

8 [eHoMuKa n npoTteoMuka. Nporpamma NeHom PereHepaTumBHas MegununHa. MonyvyeHne NCKYCCTBEHHOM KOXWN ONA leHeHns 12 5
yenoseka 0XXOroBbIX 60/IbHbIX. ICKyCcCTBEHHbIE opraHbl NpobaeMbl BbipallBaHUA U Hepens
TpaHcnaaHTaunn. OCHOBHbIE BEXW FTEHOMUKN.

8 BuoTexHonormyecknn npouecc kak 6a3oBbin MNeprnoanyecknin MeTon KybTUBUPOBAHUAMUKPOOPraHM3mMoB. MeToz 13-16 5
3Tan, obecneymBaloLWni Cbipbe A8 NOSYYEHUS | HENPEPbIBHOMOKYIbTUBNPOBAHNSA MUKPOOPraHN3MOB(MNPOTOYHOE KyIbTUBMPOBaHUE). |Henens

NleKapCTBEHHbIX, MPOMUAAKTUYECKNX NN XemocTaT, TypbungocTtaT. NpenmyLLecTBa HeNPEePbIBHOMOKYIbTUBMPOBaHUA nepe,

OVNarHoCTUYeCcKnx npenapaTos. nepvoanyecknm,lNoBepxHOCTHOE U rNyBUHHOEKYIbTUBMPOBaHNE MUKPOOPraHN3MOB.

Nepapxn4yeckasa CTpykTypa MeToabIXpaHeHNs KNeTOYHbIX KyNbTyp(CybKynbTUBNPOBaHMeE,

61MOTEXHOJIOrMYEeCKOro NPon3BoACTBa. BbICYLUMBAHME, MNOPUAN3aLMSA, XPaHEHNE B YCI0BUAX HUSKUXWN YIIbTPAHMU3KNX
TemnepaTtyp)

8 EanHas cuctema GLP, GCP n GMP npwu Mpasuna GLP n GMP. HopMaTuBHble OKYMeHTbl.MexXayHapoaHble, pernoHajibHble 17 5
NpeaKJINHNYECKOM, KJIMHUYECKOM UCMbITaHUN | MHaLWOHanbHble npaBusia GMP. OcobeHHocTuTpeboBaHuit GMP k Hepens
flekapcTs 1 ux nponssoactee. OcobeHHOCTH 61O0TEXHOI0rN4eCcKoMynpon3BoacTBy. TpeboBaHMA K YCNOBUSIMXPAHEHWS Cbipbs A4
GMP npuMeHUTEeNbHO K BMOTEXHONOMrMYECKOMY | KOMMNEKCHbIXMUTaTeNbHbIX cpel. KapaHTuH. MNMpnynHbinpoBeaeHns Banngaumm npu
NnpoOn3BOACTBY. 3aMeHeLTaMMOB-NPoAYLEHTOB MM3MEHEHNN COCTaBOB (PepMEHTALMOHHbIX Cpej.

8 MpoMeXXyTOYHbIN KOHTPOJIb 3HAHWUNA 17
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Cem

Paspensl n TeMbl paboyel nporpaMmmsl
CaMOCTOSATENIbHOro U3y4YeHUsn

MNMepevyeHb JOMALUHUX 3a4aHUA U APYIrUX BOMPOCOB AJ11 CAMOCTOSATEJIbHOIO
U3y4yeHus

Cpokm

06bem B yacax

BbINOJ
HeHusa

(o1 o]

30

03®0

2

3

4

5

6

7

Henena

PekoMbrHaHTHbIE 6enkn 1 noaMnenTuabl.
WNHcynuH.

benkosble n nonvnenTuaHole FOPMOHBI. CDaKTOpr pocTa TKaHen un BPOXXAOEHHOI 0
MMMYHUTEeTa.MMMYHOreHHOCTb NpenapaToB, NoJly4aeMbIXn3 TKaHen
CeNIbCKOX035ANCTBEHHbIX )KI/|BOTHbIX.reHHO—MH)KeHeprIVI VHCYNUH. TexHosornsero
nony4vyeHusa. NCTOYHUKN nonyvyeHna MHCyIMHa U3>XMBOTHOIO CblpbA. TexHonorumsa
nonyyeHmna MHCynnHa4yenoBeka Ha oCHoBe UCMNOJ1Ib30BaHUA peKOM6VIHaHTHbIX
LITaMMOB. KOHTPOJIb 3@ KOHLJ,EHTpaLJ,I/IEVI WHCYJTINHaB KPOBW YeJl1oBEKa.

1-2
Hepens

BroTexHonorns aMmmMHOKNCIOT.
Munkpobuonorn4yeckuin CMHTes

Bronornyeckas poJsib aMUHOKUCIOT U UX NPUMEHEHNEB KavyecTBe JIeKapCTBEHHbIX
CPeAcTB. XUMUYECKUA Y XUMUKO-IH3UMATNYECKUACUHTES aMUHOKMNCOT.
MpobnembicTepeonsomepmmn. PasgeneHme CTepeom3oMepoB C UCMOJb30BaHNEM
(hepMeHTaTMBHbIX METOA0B (aLnIa3MUKPOOPraHn3mMoB). Mukpobuosornyeckui
CMHTe3aMnHOKMCNoT. Co3aHmne cynepnpoayLeHToOBaMUHOKNCIOT. OcobeHHOCTH
perynsauum n CXeMbICUHTE3a Pa3/INYHbIX AMUHOKUCIIOT Y Pa3HbIXBUA0B
MUKPOOPraHN3MoB.MyTaHTbl M T@HHO-UH)XEHEPHbIE LUTaMMbl-NPOAYLEHTI
AMUHOKUCAOT. MoslydeHre aMUHOKMCIOTC NOMOLLbIO MMMOBUAIN30BAHHbLIX KIETOK 1
¢hepMeHTOB.OCHOBHbIE NYTK Perynauumn 6MoCHTE3a 1 ero MHTeHCUdUKaLUUS.
MexaHn3Mbl BUOCUHTE3ar 1y TaMUHOBOW KUCOTbI, IM3MHA, TPEOHUHA

34
Heaena

BbrnoTexHonorns BUTaMMHOB ” KOd)epMeHTOB.

BUTaMuHbI X 3Ha4YeHUe A5 YenoBeka. OCHOBHbIE UCTOYHUKN BUTAaMUHOB.
MonyyeHve BOAOPACTBOPUMBIX MXKMPOPACTBOPUMbIX BUTAMUHOB. OCHOBHbIE
NpoAyLeHTbl BUTaMUHOB rpynnbl B. MonyyeHne 6eTa-kapoTnHa uTpaHchopmaumsa
ero B BUTaMuH A. MonyyeHne BuTtamuHa C. Posib YKCYCHOKUCIIbIX BaKTepuii B 3TOM
npoLiecce.

5-6
Henens

BbuoTexHonorus cteponaHbiX FOPMOHOB.

TpaAVLNOHHBIE NCTOYHUKM MOJyHEHNA CTEPONAHBIXTOPMOHOB. MMpobsiems|
TpaHChOPMaLUNCTEPOULHBIX CTPYKTYP. MpenmyuiecTBabrnoTpaHchopMaumnm nepen
XUMUYeCcKon TpaHchopmaumein.LLiITaMmbl MUKpoopraHm3moB, obnagatowme
cnocobHocTbloTpaHchopMaLunn (BrokoHBepcnmn) cTeponaos.KoHKpeTHbIe peakLmnn
brnokoHBepcun cTeponaoB. MoaX0OAbIK peLleHN0 CeIeKTUBHOCTY NpoL,EeccoB
610KOHBEPCUN. MNKPOBMOIOr NHECKUI CUHTE3 MOJIyYEHNE U3 HEronyTeM
61OKOHBEPCUM NpefHN30JI0Ha

7-8
Hepens

KyJ'IbTypr PaCTUTENbHbLIX KJIETOK U NoJly4yeHune
JIEKapPCTBEHHbLIX BELLECTB.

Hanwucanwne perepaTOB: TexHonorus nony4vyeHusA O1MOMaCChl XXeHbLUEeHS. nOJ'Iy‘-IeHI/Ie
6roMacchl TUca 1 npenapaTta «Takcos»

9
Henens

BuoTexHonornyeckoe Nnpon3BoACTBO JIeKapCTB
B Poccumn

MepcnekTnBHOE annapaTypHoe obecneyeHne BMOTEXHOIOrMYEeCKUX NPOLLECCOB
Buabl annapaTtos:1 MynbCcauMoOHHbIA annapaT NPOTOYHOro Tuna.2 Buxpeson
CTPYWHbIN annapaT.3 FOpM30HTaNbHbIN NYJ/IbCaLIMOHHO-PE30HAHCHbIN annapaT.4
KaHasibHbIl MMKpoannapaTt

10
Hepens

AHTUBMOTUKMN Kak BUOTEXHO-NTIOrn4eckune
npoAykKThl. BUOCMHTE3 aHTNBMOTNKOB

HoBble aHTMBNOTUKN C YHUKAIbHLIMU CBOMCTBAMW N CNELUPUYHOCTBIO.
KfnoHMpoBaHme reHoB aHTUBNOTUKOB. HOBble aHTUBNOTUKN MOJTyYEHHbIE FeHHO-
NHXEHEPHbIM NyTeM. MoNnkKeTuaHbIe aHTUBMOTUKN, MEXAHU3M UX
cuHTe3a.Pa3paboTka METo0B MoJly4YeHUs NONNKETUAHBIX aHTUBNOTUKOB
YcoBepLIeHCTBOBaAHME MpoLecca npon3soaCcTBa aHTMONOTMKOB.

11-12
Hepnens

NMMyHOBMOTEXHONOrNA. BakumHbI.
TexHonornyeckas cxema Npon3BoACTBa BaKLMH
1 CbIBOPOTOK.

TunoBas TexHosiornyeckas KYNbTUBUPOBAaHNA CTBOJIOBbIX KJ1ETOK. Tunosas
TexHonornyeckasa cxema nonaydyeHmsa OHK sakuuH. KOHTposib rnokasaTesiel BakUMH.
TO4YKU pnCKa Npuv NPOU3BOACTBE BaKUMHaJIbHbIXNpPernapaTos

13-14
Hepens

MoHOKNIOHaNbHble aHTUTeNa

Bonpockl nCTOpUn co3gaHna MOHOKJIOHaNbHbIX aHTUTeN.lipuHUnnuanbLHas cxema
NOSTy4EHUSt MOHOKJIOHaJIbHbIX aHTUTeN ¢ MeTabonnyeckon cenekuymen rubpmpos, nx
cBoncTea, obnactu npuMeHeHus. icnonb3oBaHWE MOHOKJIOHAJIbHbIX @aHTUTES B
peakumnax oCHOBaHHbIX Ha B3aUMOOENCTBNN aHTUIeHa C aHTUTENOM, BapuaHTax

15-16
Hepens
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb gOMaLUHUX 3afaHUM U APYrMX BOMPOCOB AJIA CaMOCToATeNbHOro | Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 390 03®0
HeHus
1 2 3 4 5 6 7
MXMOCTaHOBKMW, NpuMepbl. TepanesBTn4YeCckne MOHOKJI0HaJIbHble aHTUTeNa, UX BUAbl.
9 Hopmodnopbl (MpobnoTukn, MMKpobrnoTnkn, Brnonornyeckas ponb NnpeacTtaBuTenen HopMabHONMNKPOMIOPLI OpraHn3Ma. 17
3ybnoTunkn). OCHOBHbIe rpynmnbl MUKPOOPraHNU3MOB, NPUCYTCTBYOLWMX B XXKT. MexaHn3Mbl Hepens
aHTaroHusMa 6udrnao- N MOSIOYHOKUNCLIX 6BaKTEPUA MO OTHOLLEHWIO K YCJIOBHO-
naToreHHolM 6aKkTepnsamM
9 [MpoMeXxyTo4yHaa aTTecTaums 17
Hepens
NTOro: 44
5.9. KaneHpapHbin rpacduk BocnuTaTeNbHOW paboThbl N0 AUCUMNJIMHE
Moaynb pJaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
Moaynb 7 BoBneyeHune anpenb 2029r. ®reoy BO BuoTexHonornyeckoe MHavemnayanbHo -rpynnosas |[lMpenonasaTtenb MNKYB-4.1; NMKYB-4.6;
obyyvaowmxcs B NMpou3BOACTBO JIEKAPCTB B (6onee 30 y4acTHUKOB)
npodopreHTaLoHHY0 Poccun KoHepeHUma
[eATeNbHOCTb
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

YyebHo-MeTOANYeCcKoe nocobue A CaMoCTOSATENbHOWN
NoAroTOBKWN CTYAEHTOB hapMaLleBTUYECKOro paKyibTeTa

http://lib.mkgtu.ru:8002/libdata.php?id=2100036446&DOK=0
54422&BASE=0007AA

MeToaunyeckne pekoMmeHgaLmm K Kypcoeon paboTe no
AVNCUNMINHE

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+06B
8CA

MeToAmnYeckne pekoMeHaaLmm Kk Kypcoeon paboTe no

gncuunnanHe

http://lib.mkgtu.ru:8002/libdata.php?id=2100001989&DOK=0
39E8A&BASE=0007AA

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

BuoTexHonorus : y4ebHuk / nog pea. B. A. KonogssHon, M.
A. CamoTpyeBon. - MockBa : N0TAP-Meawna, 2025. - 384 c. -
ISBN 978-5-9704-8839-3. - D51eKTpOHHasa BEpCMSA AOCTYMHa
Ha canTte 9bC "KoHcynbTaHT cTyneHTa" : [canT]. URL:
https://www.studentlibrary.ru/book/ISBN9785970488393.html

https://www.studentlibrary.ru/book/ISBN9785970488393.html

Ty3oBa, P.B. MoniekynspHo-reHeTNn4YeCKne MexaHm3msol
3BOJIOLMN OpraHn4yeckoro Mmupa. FeHeTn4eckas n KneTo4yHas
MH>XXeHepus : MmoHorpadus / P.B. Ty3osa, H.A. Kosanes. -
MuHcK : Benopycckas Hayka, 2010. - 395 c. - 9bC IPR Books.
- URL: https://www.iprbookshop.ru/10115.html. - Pexxum
JocTyna: no nognucke. - ISBN 978-985-08-1186-8

https://www.iprbookshop.ru/10115.html

LLlenkyHoB, C.H. F'eHeTn4yeckas uHxeHepus : y4ebHo-
cnpaBo4Hoe nocobue / LWenkyHos C.H. - HoBocnbupck :
Cnbupckoe yHNBEPCUTETCKOe usgaTenbcTeo, 2017. - 514 c. -
3BC IPR Books. - URL: http://www.iprbookshop.ru/65273.html.
- Pexxum gocTtyna: no nognucke. - ISBN 978-5-379-02024-8

http://www.iprbookshop.ru/65273.html

MyToBuUH, '.P. KnnHnyeckasa reHeTuka. FleHoMuKa un
npoTeoMuKa HacJefCTBEHHOW naTosiormm : y4ebHoe nocobue
/ MyToBuH I'.P. - 3-e n3a., nepepab. n gon. - Mocksa : NIOTAP
Mepuna, 2010. - 832 c. - 3bC KoHCynbTaHT cTygeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970411520.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-1152-0

https://www.studentlibrary.ru/book/ISBN9785970411520.html

FopneHko, B. A. Hay4Hble ocHoBbI buoTexHonorun, Y. |,
HaHoTexHonorum B 6uonorum : y4ebHoe nocobue / MropaeHko
B.A., KyTty3oBa H.M., MNatyHnHa C.K. ; Mock. nep. roc. yH-T. -
Mocksa : MNpomeTen, 2013. - 262 c. - 3bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=214418. - Pexxum
poctyna: no nognucke. - ISBN 978-5-7042-2445-7

http://znanium.com/catalog/document?id=214418

BrnoTexHonorns. MpakTu4yecknin Kypc : y4ebHUK 1 NpakTukym
Onsa By30B / nop pepakumnen A. A. KpacHowTaHOBOW. —
Mocksa : U3pgaTenbctBo KOpanT, 2025. — 174 c. — (Bbicliee
obpasoBaHue). — ISBN 978-5-534-20448-3. — TeKcT :
3N1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTdopma tOpant
[canT]. — URL: https://urait.ru/bcode/569089

https://urait.ru/bcode/569089

BrnoTexHonorns : y4ebHuK n npakTnukyMm Aas By308B / NoA
penakunen H. B. 3arocknHon, J1. B. HazapeHko. — 4-e u3g,.,
ncnp. n gon. — Mocksa : UspgaTenbctso OpanT, 2025. — 384
c. — (Bbicluee obpaszoBaHue). — ISBN 978-5-534-16026-0. —
TeKCT : 9N1eKTPOHHbIN // Obpa3oBaTenbHasa NnaTgopma

HOpanT [canT]. — URL: https://urait.ru/bcode/567470

https://urait.ru/bcode/567470

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 00yYatlowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenocTaBnsatoTcsa B popmax,

adanNTUPOBaAHHbLIX K OrpaHN4YeHnaM X 300p0OBbA N

ONs VL C HapyLWeHWAMUN 3peHuns:

BOCMPUATUSA UHOPMALIN:
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B NnevyaTHon hopMe yBENNYEHHbLIM LWPUEHTOM,
B hopMe 3/71IeKTPOHHOr0 JOKYMEHTa,

e B hopMe ayanocpanna,

B Nne4vyaTHon popMe Ha s3blke bpanns.

ANns nuu C HapylweHnaMmM cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYMEHTa.

Ons nuuy, ¢ HapyweHUAMN ONOPHO-ABUraTeIbHOro annapaTa:
e B nevyaTHom popme,

e B DOPME SNEKTPOHHOIr0 OKYMEHTA,
e B popMe ayanocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,

(e L:>To) 390 03%0 cdopmMupyoue
KoMneTeHUMU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmbol

OMNK-1.2 MNpuMeHSAET OCHOBHbIE (PU3NKO-XUMUYECKNE N XUMUYECKe MeTOAbl aHann3a ansa paspaboTku, nccnenoBaHuii n
3KCMNepTM3bl IeKapCTBEHHbIX CPeACTB, JIEKAPCTBEHHOIO pacTUTENbHOIrO Cblipbs N Bronornyeckmx ob6bekTos

1 Obuwasn n HeopraHnyeckas
XUMUA
5678 dapmaueBTUYecKas xmmMms
567 PapMakorHosns
89 buoTtexHonorus
4 MeToAbl

MuUKpobuonornyeckoro
KOHTPOJISi JIeKapCTBEHHbIX

CpencTs

10 MoaroToBKa K cAaye u cpava
rocyaapCTBEHHOI0 3K3aMeHa

4 CoBpeMeHHble MeToAbl
nccnenoBaHus
JIeKapCTBEHHbIX CPEeACTB

89 Tokcnkonormyeckasa XxmMmms

4 XpomaTorpadunyieckmne
MeTOoAbl B
hapmaLeBTUYECKOM aHanmse

45 Bbrnonormnyeckasa xmmmsa

34 OpraHuyeckas xuMus

23 dunsnyeckasa n KoasongHas
XUMUSA

OMNK-1.4 MNpuMeHseT MaTeMaTU4YeCckne MeTOAbl U OCYLLECTBSET MaTeMaTU4YeCKyto 06paboTKy AaHHbIX, MOJlyYEHHbIX B
xofe pa3paboTKu fleKapCTBEHHbIX CPEACTB, @ TakXXe UCCef0BaHNA N 3KCNepPTU3bl JleKapCTBEHHbIX CPeACTB,
JIEKapPCTBEHHOI O PacTUTENIbHOIO Chipbsi 1 Bronorn4yeckmx o6bekToB

3 CTaTncTuKa B hapmauunm
5678 dapmaueBTUYecKas xmmMms
567 PapMakorHosns

89 buoTtexHonorus

10 MoaroToBKa K cAaye u cpava

rocyfapCTBEHHOI0 3K3aMeHa

89 TOKCUKOJIOrn4eckas XxumMms

MKYB-1.2 N3roTaBnnBaeT JiIekapCTBEHHbIE npernapaTbl, B TOM YUCNe OCYLLEeCTBAASA BHYTPUanNTEeYHyo 3aroTOBKY U
CepuiiHoe N3roToBJsieHNe, B COOTBETCTBMN C YCTaHOBJIEHHbIMU MpaBuaMn 1 C y4€TOM COBMECTUMOCTU NNeKapCTBEHHbIX U
BCMOMOraTe/ibHbIX BELLEeCTB, KOHTPOJIMPYSA Ka4eCTBO Ha BCEX CTaAUAX TEXHONOMM4EeCKOro npowecca

56 dapmaueBTuyeckas
TexHonorunsa (anTevyHas)

89 buoTexHonorus

10 Bonpockl akkpeguTaumu,
cepTudmkaumm n atTecTaummn
cneunanncTos
hapmaLeBTUYECKON oTpacan

9 MpakTuka no
dapmaLeBTUYeCcKomn
TEeXHoJ0rnn

10 MoaroToBKa K caadve u caada
rocyfapCTBEHHOro 3Kk3aMeHa

78 dapmaueBTunyeckas
TexHoorua (3aBoackas)

6 KBanngrkaumoHHbIN
3K3aMeH Mo MoAyJio
"®acoBLmK"

MKYB-4.1 MNpoBoauT hapMaLeBTU4ECKUIA aHaan3 papMaLeBTUYeCcKmx cybcTaHumiA, BCNOMOraTe/ibHbIX BELLECTB U
JleKapCTBEHHbIX NMpenapaToB A1 MeANLMHCKOro NPUMEHEHNsA 3aBOACKOro NPON3BOACTBa B COOTBETCTBUM CO CTaHAapTamMu

KavyecTBa
5678 dapMaLeBTNYecKas XumMms
89 buoTexHonorusa
9 Cnctema GMP (Good

Manufacturing Practic) B
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

HauMeHoBaHue y4ebOHbIx
AVCLUNJIVH,

0o®0

390

0390

cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

dapMaLLeBTNYECKOM
NMPoOn3BOACTBE

MpakTrKa No KOHTPOJIO
KayecTBa JIeKapCTBEHHbIX
cpencTs

10

MoaoroToBKa K caadve u caada
rocyapCTBEHHOro 3Kk3aMeHa

MKYB-4.6 OcyliecTBnsieT perncrpaunto, obpaboTky n nHTepnpeTaumio pesysbTaToB NPOBeAEHHbIX NCMbITaHUN

NIEKAPCTBEHHbIX CPEACTB, UCXOLHOIO ChipbS U YNAaKOBOYHbLIX MaTEPNAJIOB
567 DapMaKkorHosus
89 buoTexHonorus
9 Cnctema GMP (Good
Manufacturing Practic) B
hapMaLeBTNYECKOM
NpPon3BOACTBE
9 MpakTuka No KOHTPOJIO
KayecTBa JleKapCTBEHHbIX
cpepncTs
10 [MoaroToBKa K cAave v coava

rocynapCcTBeHHOro 3Kk3aMeHa

7.2. OnucaHMe nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHMUsA, ONUCaHUE LUKaJibl OLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThbl HeyAoBJIETBOPUT | yaoBneTBopuUTen XopoLwo OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 5 6

MKYB-4: CnocobeH y4acTBOBaTb B MOHUTOPUHIe KavyecTBa, 3PHeKTUBHOCTM U 6€30MaCHOCTU JIeKapCTBEHHbIX CPeACTB U
JIeKapCTBEHHOIr0 PacTUTEJIbHOIO Chbipbs

MKYB-4.6 OcyuwiecTBnaeT perncrpaumo, 06paboTKy n nHTepnpeTaunio pesyibTaToB NPOBeAEHHbIX UCMbITaHUA
OCTB, NCXOAHOIO CbiPbs M YNAaKOBOYHbIX MaTepunaaos

JIeEKapCTBEHHbIX Cpe

3HaTb: MeToAabl
perncrpaumn n
0bpaboTkmn
pesynbTaToB
npoBeAeHHbIX
NCNbITAHNNA
NIeKapCTBEHHbIX
CpeacTs,
MCXOOHOrO Chipbs
M YNaKOBOYHbIX

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

MaTepuranos.

YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
OdhopmnaTh JonyckawTcs yMeHus
OOKyMeHTaumo HebosnbLne

YCTaHOBEHHOro ownbkKmn

obpasua no

KOHTPOJIIO

N3rO0TOBJIEHHbIX

NeKapCTBEHHbIX

rnpernapaTos.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblkamun BllafeHne e npuMeHeHue cucTemMaTU4YeCKOM |cuctemMmaTuyeckoe
perncrTpauumn HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
NCNbITAHUN B HaBbIKOB HaBbIKOB
COOTBETCTBUM C JonyckawTcs

YCTaHOBNEHHbIMU T npobensl

peboBaHnamun.Has
bIKaMU OLLEHKM
pe3ynbTaToB
KOHTpOIA
JIeKapCTBEHHbIX
CpencTB Ha
COOTBETCTBUE
YCTaHOBJIEHHbIM
TpeboBaHUAM.

Onpoc, pelieHne
TecToB,
KOHTPOJIbHbIX
paboT, HanucaHwe
3cce, pedepaTos.
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

MKYB-4: CnocobeH y4acTBOBaTb B MOHUTOPUHIe KayecTBa, 3hPeKTUBHOCTM N 6e30MacHOCTM NeKapCTBEHHbIX CPeACTB U
JIeKapCTBEHHOr0 PpacTUTENIbHOIO Chipbs

MKYB-4.1 MNpoBoAUT hapMaLeBTUHECKUIA aHaIM3 hapMaLeBTMHeCKNX CybCcTaHLUNUA, BCMOMOraTesibHbIX BELECTB 1
JNleKapCTBEHHbIX NMpenapaToB A1 MeANLMHCKOro NPUMEHEHNSA 3aBOACKOIro NPON3BOACTBa B COOTBETCTBUM CO CTaHAapTamMu

KayecTBa
3HaTb: Buabl ®parmMeHTapHble HenonHble 3HaHua | CchopmupoBaHHble, | CHhoOpMMPOBaHHBIE Onpoc, pelieHne

BHYTPUANTEYHOro |[3HaHuA HO copepxxalune cucTeMaTumyeckme | TecTos,

KOHTposis. MeTopabl oTAesbHble 3HaHWS KOHTPOJIbHbIX

aHannsa,
ncnoJsib3yemMble npu
KOHTpoJse
KayecTBa
JIeKapCTBEHHbIX
CpeacTs.

npobenbl 3HaHUSA

YMmeTb:
OdopMnaTh
pe3ynbTaThbl
NCNbITAHNN
hapmaLeBTNHECKN
X cybcTaHuunm,
BOAbl OYNLLEHHON
0N UHbEKLWIA,
KOHLIeHTPaTOoB,
nonycgabpukaTos,
NleKapCTBEHHbIX
rnpenapaTos,
MN3rOoTOBJIEHHbIX B
anTeyHomn
opraHusauuu, B
COOTBETCTBUN C
yCTaHOBJIEHHbLIMU
TpeboBaHuaMMN.
[Monb30BaTbCA KOH
TPOJIbHO-
n3MepuTesbHbIMN
npubopamu.

YacTun4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKmM

CdopmupoBaHHble
yMeHUs

Bnapertn:
CnocobeH kK
rnpoBeneHuno
pa3INYyHbIX BUOOB
BHYTPUANTEYHOro
KOHTpONS
hapmaLeBTNYHECKN
X cybcTaHuunm,
BO/bI
oyunLEeHHON/oNns
NHBbEKUUN,
KOHLLeHTpaToB, No
nygabpurkaToBs,nek
APCTBEHHbIX
rnpenapaTos,
MN3roTOBJIEHHbIX B
anTe4yHon
opraHusauuu, B
COOTBETCTBUN C
yCTaHOBJIEHHbLIMU
TpeboBaHUAMMU.

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHnNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

paboT, HanucaHwe
3cce, pedepaTos.

MKYB-1: CnocobeH M3roTaBsinBaTb JIEKapPCTBEHHbIE NpenapaThbl N MPUHUMATb y4acTue B TEXHO/I0NMN NPpon3BoACTBa
FOTOBbLIX JIEKAPCTBEHHbLIX CPEACTB

MKYB-1.2 N3roTaBnvBaeT /IeKapCTBEHHbIE NpenapaThl, B TOM YMCe OCYLLeCTBSAS BHyTPManTe4YHyo 3aroTOBKY U CepuinHoe
N3roToBJIEHWNE, B COOTBETCTBUN C YCTAaHOBJIEHHLIMU NpaBujiaMmun N C y4eTOM COBMECTUMOCTU JlIeKapCTBEHHbIX 1
BCNOMOraTeJibHbIX BELWEeCTB, KOHTPOJINPYS Ka4eCTBO Ha BCEX CTaAMsAX TEXHOJIOMMYECKOro npoLecca

3HaThb:
HomeHknaTtypy
COBpEeMEHHbIX
JIeKapCTBEHHbIX
cybcTaHumnm n
BCMOMOraTesIbHbIX
BELLeCTB, UX
CBOWNCTBA,

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

Onpoc, pelieHne
TecToB,
KOHTPOJIbHbIX
paboT, HanucaHwe
3cce, pedepaTos.
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

Ha3Ha4vyeHue. dusn
KO-XUMUNYeCcKue n o
praHonenTuyeckmne
cBOWCTBA
NleKapCTBEHHbIX
CPeAacTB, Ux

dusnyeckas,

XnMuyeckasa n gap

MaKoJiorn4yeckas

COBMECTUMOCTb

YMeTb: 0TOBUTL |YacTuyHble yMeHUsa | HenonHble yMeHna |[YMeHus nosHble, CchopMupoBaHHbIe
BCE BUAbI JonyckawTcs yMeHus
NeKapCTBEHHbIX HebosnbLne

dopM. oLInbKN

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamu BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM | cucTemMaTuyeckoe
N3roToBJIEHUS HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
NeKapCTBEHHbIX HaBbIKOB HaBbIKOB
rnpenapaTos B jonyckatTcs

COOTBETCTBUMN C npobensl

npasuiamu
N3roTOBJIEHUS U C
y4yeToM BCeX
cTagun
TEXHOJIOrM4eckoro
npowiecca,
KOHTpPOJIb
KayecTBa Ha
cTagmax
TEeXHOJIOrn4ecKoro
npouecca.

OlMK-1: CnocobeH ncnosnb3oBaTb OCHOBHbIE BUoNOrnyeckme, PU3NKO-XMUYECKNE, XUMNYeCcKne, MaTeMaTn4eckme MeToabl
ans pa3pa60TK|/|, NccnenoBaHun m OKCNEePTU3bl NEKAPCTBEHHbLIX CPEeACTB, N3rOTOBJIEHNSA JIEKAPCTBEHHbIX MNMPenapaToB

OMK-1.4 MpuMeHsIeT MaTeMaTMYeCKNEe MEeTObl M OCYLLECTBASET MaTeEMaTUYECKY0 06paboTKy AaHHbIX, MOJYYEHHbIX B X04€e
pa3paboTkM NIeKapCTBEHHbIX CPEACTB, @ TAaKXKEeNCcCcneaoBaHUA N 3KCNEePTU3bl JIEKAPCTBEHHbLIX CPEACTB, JIEKAPCTBEHHOI O
PaCTUTENIbHOrO Cbipbsi U BUoNOrnyecknx 06 bLEKTOB

3HaThb:
MaTeMaTunyeckumne
meToabl 06paboTkum
OaHHbIX,
MoJly4eHHbIX B
xone
nccnenoBaHunm n
3KCMepTun3bl
JNleKapCTBEHHbIX
CpeacTs,
NleKapCcTBEHHOro
pacTUTeNbHOro
Cblpbs 1
bunonornyecknx
06BHEKTOB

®parMeHTapHble
3HaHWA

HenosHble 3HaHuA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YmMeTb:
OcyLiecTBNAaTb
MaTeMaTUYeCKyto
obpaboTky
OaHHbIX,
rMoJly4eHHbIX B
xone
nccnenoBaHunm u
3KCMepTun3bl
NleKapCTBEHHbIX
CcpencTs,
NleKapCTBEHHOro
pacTUTeNbHOro
Cbipbsi 1
Bbronornyecknx
06bekToB

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetb:
CrnocobHOCTbI0
MPUMEHATb

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cmcteMaTmnyeCckom
npuMeHeHNN

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne

Onpoc, pelweHne
TecToB,
KOHTPOJIbHbIX
paboT, HanncaHue
acce, pedepaTos,
cocTaBJieHune
npeseHTauumn
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeyAoBJIETBOPUT | yaoBseTBOpUTen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bBHO cpepcTBa

KOMMNeTeHUUun
1 2 3 4 5 6
MaTeMaTuyeckune HaBbIKOB HaBbIKOB
MeToAabl 06paboTku JonyckatTcs
OaHHbIX, npobensbl

MoJly4eHHbIX B
xone
nccneaoBaHnm n
3KCMepTun3bl
NleKapCTBEHHbIX
CpeacTs,
NleKapCTBEHHOro
pacTUTEeNbHOro
Cbipbsi 1
brnonornyecknx
06beKTOB

OMK-1: CnocobeH MCrnonb30BaTh OCHOBHbIE BUoNOrnyeckme, YU3NKo-XxMMmMyeckme, XMMnieckne, MaTeMaTmyeckme MeToabl
ansi pa3paboTku, MCCNnefoBaHUA U SKCNEePTU3bl JIEKAPCTBEHHbIX CPEACTB, M3roTOBJIEHUS JIeKapCTBEHHbIX MpenapaToB

OlMK-1.2 NMpnMeHAET 0CHOBHbIE (hU3NKO-XUMNYECKME U XUMNYECKNE METOAbI aHann3a AN pa3paboTkn, nccnenoBaHunm m
3KCMepTM3bl JIEKAPCTBEHHbIX CPEACTB, JIEKAPCTBEHHOI0 PACTUTENILHOIO Cbipbs U BMON0OrM4eCKNX 0O bEKTOB

3HaTb: OCHOBHbIE
hU3nKo-
XUMUYECKne n
XUMUYeckune
MeTo/bl aHanM3a
ons paspaboTku,
nccnenoBaHunm n
3KCMepTu3bl
JNleKapCTBEHHbIX
CpeacTs,
NleKapCcTBEHHOro
pacTUTeNbHOro
Cblpbs 1
bunonornyecknx
06BHEKTOB

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMmeTb:
MpumeHaTb
OCHOBHble PU3NKO-
XMMUYecKme n
XuMmyeckme
MeToAbl aHanm3sa
ansa paspaboTkuy,
nccnenoBaHun n
3KCMepTu3bl
JleKapCTBEHHbIX
CpeacTs,
JleKapCTBEHHOr 0
pacTUTesIbHOro
CbIpbsi U
6ronormyeckunx
06HEKTOB.

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebosnblIe
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetb:
CrnocobHOCTbI0
MPUMEHSATb
OCHOBHble PU3NKO-
XUMUYeCcKue un
XUMUYeckune
MeToAbl aHann3a
ons paspaboTku,
nccnenoBaHunm n
3KCNepTu3bl
NIeKapPCTBEHHbIX
CpeacTs,
NEKapCTBEHHOI 0O
pacTUTeNbHOro
Cblpbs 1 6uonorny
eCKMX0bbeKTOB.

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

Onpoc, pelweHne
TecToB,
KOHTPOJIbHbIX
paboT, HanncaHue
3cce, pedepaToB

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onbiTa AEATEeJILHOCTU, XapaKTepUu3yloLWwux 3Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl
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KOHTpOJIbHblE BOMPOCHI 1 3a4aHUA AJ1s MPOBEAEHUS TEKYLLEro KOHTPOJIS
1. Wctopusa 6uoTtexHonorun. OnpepeneHnsi. OCHOBHble pa3fenbl buoTexHonoruu. Mpobnemsl
N NepcneKTMBbl MeAULNHCKON BMOTEXHONOM NN,

2. XapakTepucTumka NPOAYLIEHTOB, NpPUMeHsIEMbIX B B61oTEXHOIOrNYEeCKNX
NPOn3BOACTBaX (aHTUBNOTUKMK, NUHTEPDEPOHbI, AMUHOKMNCNOThI).

3. OCHOBHbIE MeToAbl XpaHeHuns NpoOyLEeHTOB, NpPUMeHSAEMbIX B
¢hapMaLEeBTNYECKON MPOMBbILLJIEHHOCTH.

4. MeTonbl KYJIbTUBUPOBAHUS NpPOAYLIEHTOB, NpUMeHsieMble B
¢hapMaLEeBTNYECKOM NPOMBbILLJIEHHOCTH.

5. KnHeTn4yeckmne xapakTepucTuUKn NpoayLEeHTOB, onpenensemMboie B NPOU3BOACTBEHHbIX YCI0BUAX
Mpwv HEMpPepPbIBHOM KYJIbTUBUPOBAHUMN.
6. OcobeHHOCTH obpaszoBaHuA LeneBsoro NPoAyKTa (bnonornyeckun aKTUBHOIO

BeLlecTBa) nonynaunn npoaoyueHTa.

7. MpoOM3BOACTBO APOXI>KEN Ha YrIEBOACOAEPKALLMX M LIeUTI0J1I03HbIX CybcTpaTax.
8. Mpon3BoOACTBO aMUHOKUCSIOT MEAULIMHCKOIO 1 NULLEBOr0 Ha3HaYeHus.
9. OcobeHHOoCTH KOHCTPYKLUN n TUNbI 61opeakTopoB, NpUMeHsieMbIX B

Mpon3BoACTBE BMOTEXHOIOrMYECKON NPOAYKLNN.

10. OcobeHHoCTH KYJIbTUBMPOBaHUS KNeToK XKUBOTHBIX, rnosyvyeHune BaKLWH
MeOUNLMNHCKOro Ha3Ha4YeHus.

11. icTopus reHeTUYeCKON NHXXEHEPUN U OCHOBHbIE 3Tanbl FTEHHO-UHXXEHEPHbIX UCCNen0BaHUN,
12. OCHOBHbIE MOHATUA FEHETNYECKON NHXXEHEPUN.

13. KneTto4Has UHXXeHepus. Mpouecchl KannycoobpasoBaHus. TOTUNOTEHTHOCTb
pacTUTesNIbHbIX KNETOK.

14. OcobeHHOCTUN KYyJIbTUBMPOBAHUA PAaCcTUTENbHbIX KNeToK. CyCrneH3NOHHbIe KyJbTYpbl.

15.MeToabl MONYyYEHNS MOHOKJ/IOHAIbHbIX aHTUTeN. MaccoBas HapaboTka 1 nx o4yncTtka. OCHOBHbIE
HanpaB/eHUs NPUMEeHeHUs.

16. ®epMeHTbI, NPpUMEeHSeMble B TeHHO-UHXXEHEepPHbIX NpoeKTax.

17. OcHOBHbIe 3Tanbl reHHO-NHXEeHEPHbIX MPOEKTOB.

18. MeToAbl NOJYy4EHNS FrE€HOB.
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19. UcTtovyHuku OHK onsa knoHMposaHUA.

20. XMMUKo-pepMeHTaTUBHbIN CUHTE3 IreHa.

21. MeTon obpaTHOM TPaHCKPUNLUW.

22. BeKTopbl, MPpUMEHAEMbIE B FEHETUYECKON UHXXEHEPUUN.

23. MeToabl MOAyYeHUs  pPeKoMBMHaHTHbIX Monekyn [OHK. OTxur wn naurnpoaHwue.
CoeVHEHMe TyNbIX KOHLO0B. KOHHEKTOpHaA TeXHUKaA.

24.BBepeHune pekoMbnHaHTHbIX AHK B kneTku peunnmeHTa. MoeHTudrKauns KNoHOB, coaep Xallni

YY>KePOLOHbIN reH.

25. UcTopusa pasBnuTus MeToda KynbTyp KneTok. KannycoreHes - 0CHOBa CO34aHWs nepecanoyvHblx
KJIETOYHbIX KYNbTYp.

26. KynbTuBMpPOBaHWE OTAEJSIbHbIX KAeTOoK. [lpoTonnacTbl pPacTUTEsNIbHbIX  KNETOK  Kak
06BbeKT 6MONOrMY4eckoro KOHCTpympoBaHus. CnusHMe npoTonnacTtoB u  rubpmamsaums
COMaTMYECKNX KNEeTOK.

27. UMMyHO(EepPMEHTHbIN aHaIN3 U ero NPUMeHeHMe.

Tembl pedhepaToB
1. HoBble Bronornyeckme TeXHONOrMM Ha cnyxbe MmegnLUUHGI
2. bnotexHonorus - HoBoe HanpasJsieHUe B hapMaLEeBTUYECKON TEXHOI0M UK

3. buotexHonorna — npumeHeHne GUONOrM4eCKNX CUCTEM M NMPOLLECCOB B MPOMbILLIIEHHOCTU U
chepe ycnyr

4. 3Tanbl NPUroTOBNIEHUS NUTaTENbHbIX cpen B nabopaTopusx.
5. XuMmmnoTtepanesTnyeckmne rnpenapaThl.
6. MnecHesble rpnbbl, aKkTUHOMULLETLI, BaKTepun - NPOoAYKTbl aHTUBNOTUKOB.
7. Bupychbl, 6akTepumn, Kak Cbipbe 4S5 MoJyYeHUNs IeEKapCTBEHHbLIX NpenapaTos.
8. 3Tanbl CO30aHNSA UCKYCCTBEHHbLIX aHTUIeHOB
9. N'eHHO-UH>XXeHepHble BaKUWHbI
10. PubocomasibHble BaKLUHbI
11. JHK-BaKLUWHBbI.
12. AHTUNONOTUNMNYECKNE BaKLIMHBbI.
TecTbl KOHTPOS UTOrOBOIO YPOBHSA 3HAHUN

1. BO3HMKHOBEHWE TE€HOMWUKN KakK Hay‘-IHOIZ ANCUUNNNHBI  CTasIo0 BO3MOXXHbIM Mocfse: a)
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yCTaHoBNeHns cTpykTypbl AHK; 6) co3gaHns KoHUenuun reHa; B) anddepeHunaunm perynsaTopHbIX
N CTPYKTYPHbIX YH4aCTKOB FeHa; ) MoJIHOro CeKBEHMPOBaHNA reHoMa y psaa opraH1u3MoB.

2. CylecTBEHHOCTb FreHa y NaTOreHHOro opraHn3Ma - KoaMpyeMmblii FfeHOM NPoAYyKT Heobxoaum: a)
ONS Pa3MHOXXEHUS KNeTKK; 6) ons nogaepxaHus XXU3HeLeaTeNbHOCTY; B) A1 MHBA3MW B TKaHW; I)
ANS NHaKTUBaLMM aHTUMUKPOOHOr 0 BelecTBa.

3. FeHbl house keeping y NaToreHHOro MMKPOOPraHM3Ma 3KCMNPeccupyroTcs: a) B MHOULNPOBAHHOM
opraHmsme xo3simHa 6) Bcerga B) TO/IbKO Ha UCKYCCTBEHHbIX MUTaTesIbHbIX Cpefax r) non BANSHUEM
NHOYKTOPOB

4. lNpoTeoMnKa XapaKTepulyeT COCTOsIHME MUKPOOHOro mnaToreHa: a) no QepMeHTaTMBHOWN
AaKTUBHOCTWN 6) MO CKOPOCTU POCTa B) MO IKCMPECCUN OTAENbHbIX BENKOB ') MO HAaXOXAEHWI0 Ha
KOHKPETHOW CTagun poCcTOBOro LMKa

5. Ona noslyd4eHMss NpoTOMJacTOB U3 KNETOK rpuboB mcrnonb3yeTtcsa: a) Amsoumm 6) TpuUncuH B)
«YJINTOYHBIN (hePMEHT» ') NencuH

6. 3a o6bpa3oBaHNEM NPOTONAACTOB U3 MUKPOOHbLIX KNETOK MOXHO CeUTb C MOMOLLbIO METOL0B: a)
BUCKo3umeTpun 6) KonopumeTpunm B) (Pa30BO-KOHTPACTHOW MUKPOCKOMUU ) 3SNEKTPOHHON
MUKPOCKOMUMK

7. Ona nonydeHus npoTonaactoB u3 6akTepuanbHbIX KAETOK WCMOAb3yeTcda: a) amsouumm 6)
«YNUTOYHBIA PEPMEHT» B) TPUMCUH ') NanaunH

8. ObbegnHeHMe reHOMOB KeTOoK Pa3HbIX BMOAOB W poOOOB BO3MOXHO Tnpu coMaTu4eckon
FI/I6pI/UJ,I/I3aLI,I/II/IZ a) TONbKO B NPMPOAHbIX YCJTOBUAX; 6) Tonbko B MCKYCCTBEHHbIX YCNOBUAX; B) B
NMPUPOAHbLIX U NCKYCCTBEHHbLIX YCJTOBUAX

9. Bbicokasi CcTabunbHOCTL MPOTOMIACTOB [HOOCTUraeTCs MpW XpaHeHuMU: a) Ha xonoay; 6) B
rMNepTOHMYECKOWN cpene; B) B cpeae ¢ AobaBNeHMEM aHTUOKCUAAHTOB; I') B @HAa3POOHbIX YCOBUSIX.

10. MNonuatuneHrnukonb (M3I), BHOCMMbIN B CYCNEH3UKO MNPOTOMAACTOB: a) cnocobcTByeT wux
cnnaduio; 6) npepoTBpawaeT WX CAMAHWE; B) NOBbIWaeT CTabunbHOCTb CyCreH3uu; )
npegoTBpallaeT MUKpobHoe 3apaXkeHue.

11. Ona npoTonnacTupoBaHns Hanbonee NoaXoaAaT CyCreH3MOHHbIe KybTypbl: a) B nar-case; 6) B
hasze yCKOpPEeHHOro pocTa; B) B sorapudmmuyeckon ¢ase; r) B ale 3aMeasieHHOro pocTta; A) B
CcTaumoHapHon ase;

12. T'mbpuansaumnms nMpoTonIacTOB BO3MOXXKHA, €C/IN KJEeTKU WUCXOOHbIX pacTeHuin obnapatoT: a)
MoJIOBON COBMECTUMOCTbO; 6) nosoBon HECOBMECTUMOCTbIO; B) COBMECTUMOCTb He uMmeetr
CyLW,eCTBEHHOr0 3Ha4YeHuns.

13. MpenmylecTBaMn reHHO-UHXXEHEePHOro WHCYJ/IMHa SABNAITCS: a) BbICOKas aKTUBHOCTb; 6)
MeHbLlUaA aJ11epreHHOCTb; B) MeHbLUAs TOKCUYHOCTb; ') 6onbluas CTabubHOCTb.
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14. NMpenmyuiecTBa NoayyYeHns BUOOCMNeLUNPUYECKUX ans YesnoBeka 6esKoB NyTeMm
MUKPOBMOOrNYeckoro cMHTE3a: a) npoctoTta obopynoBaHus; 6) 3KOHOMUYHOCTb, B) OTCYTCTBUE
0EeULMTHOrO CbipbS; ') CHATUE 3TUYECKMX npobriem.

15. Pa3paboTaHHaa TexHONOrms noayyYyeHns pekoMOWHAHTHOro 3PUTPOMOITUHA OCHOBaHa Ha
aKCcnpeccuun reHa: a) B knetkax baktepun; 6) B KneTkax ApPOX>KeN; B) B KNeTKax pacTeHun; r) B
KYNbTYpe XUBOTHbIX KJIETOK.

16. OcobeHHOCTbIO NENTUAHbLIX (PAKTOPOB POCTa TKAHEN ABNSAIOTCA: @) TKaHeBasa cNeynuyHoCTb; 6)
BMAoBasa cneunduyHoCTb; B) obpa3oBaHMe Xefne3aMn BHYTPEHHEN cekpeuuu; r) obpasoBaHue BHe
Kenes BHYTPEHHEN cekpeuunu;

17. Mpenmywectso MDA nepen onpeneneHUEM UHCYIMHA MO NMageHUNo KOHUEHTpauun raoKo3bl B
KPOBW »XXWMBOTHbIX: @) MeHbLUass CTOMMOCTb aHanu3sa; 6) HEeHY)XHOCTb AedULUNTHbIX peareHToB; B)
NIerkoCTb OCBOEHMSA; ) B OTCYTCTBUM BANAHUA Ha pe3yfbTaTbl aHanusa apyrux 6enkos; 1)
NPOLAO/KUTENLHOCTb BPEMEHUN aHaNM3a.

18. MNpwn oLeHKe KavyecTBa NeHHO-UHXXEHEPHOro MHCYJINHA TpebyeTca yaensaTb 0cobeHHOo bonbliee
BHVMaHMeE TEeCTYy Ha: a) CTEPUIIbHOCTb; 6) TOKCUYHOCTb; B) aJlNIepPreHHOCTb; ') MMPOreHHOCTb.

19. OCHOBHOE NPEUMYLLECTBO MNOJIYCUMHTETUYECKUX MPON3BOAHbLIX 3PUTPOMULMNHA - a3UTPOMULIMHA,
POKCUTPOMULMHA-, KNapUTPOMULIMHA Nepen NpupoaHbIM aHTUONOTMKOM 06yC/IOBNIEHO: @) MEHbLLEN
TOKCMYHOCTbIO; 6) bakTepnuunaHOCTbIO; B) aKTUBHOCTbLIO MPOTUB BHYTPUKIETOYHO JIOKaAJIM30BaHHbIX
MapasuToB; ) 4eNCTBNEM Ha rpubbl.

20. AHTUBMNOTUKM C CcamMmonpomMmoTnpoBaHHbIM TMPOHMKHOBEHUEM B KJIETKY TMMaTOreHa: a) beta-
NlaKTaMmbl; 6) aMUHOr IMKO3MAabI; B) MaKposinabl; r) rnmkonenTuabl.

MpuMepHbIN NepeyYyeHb BOMPOCOB K 3a4eTy Mo AUCUMUMNIINHE
«brnoTtexHonormnsa»

1. BuoTexHosorus, onpenesieHme, Knaccupukaums, CBasb C APYrumMn gUCUUNANHAMN.

2. OCHOBHbIe KOMMOHEHTbI BuoTeEXHOIOr NN,

3. BUoobbeKT, onpeaeneHmne, Knaccudmkaumns, npumepsi.

4. MpoKapunoTbl N 3YKapnoTbl, CTPYKTYPHblE 0COBEHHOCTN.

5. Escherichia coli u Sacharomyces cerevisiae, XxapakTepucTuka Kak Hanbosiee 4YacTo NpUMeHsIeMbIX
6rnoobbeKTHI.

6. [MepBNYHbIE U BTOPUYHbIE MeTabonNnTbl Kak UCTOYHUKK J1C, npmMmepsbl, OTJINHNA.

7. ®a3bl pa3BUTUA NPOOYLIEHTOB.

39/64



8. IHK, PHK, onpepneneHne, oTAnYnTENbHble 0COBEHHOCTWN.

9. MpunHUMN KOMMJIEMEHTAPHOCTMN.

10. l'eH, onpepeneHne, CBONCTBA.

11. MNpouecchl, MOCPEACTBOM KOTOPbLIX NAET paclindpoBKa NHMOPMaLIMA, 3aKOAMPOBAHHON B reHe.
CxeMa 3TUX NpoLEeCccos.

12. CtpykTypa OHK, onTundyeckue opMbl HYKIEOTUAOB, aKTUBHaA 1 G/oKMpylowas onTuyeckas
¢dopma.

13. OcobeHHOCTU hopMMpPOBaHUA NonMMepHbIX Lenen B JHK.

14. OYHKLUMN HOCUTENA FTEHETNYECKON MHGOoPMaumKn, npouecc obpasoBaHUA HOBbIX Lenen AHK 15.
MeTop onpepeneHna akTUBHOCTU reHoB B KJeTKe. [leHaTypauusa n peHaTtypauus.

16. DyHKUNN BENKOBbLIX MOJIEKY .

17. Tunbl aMUHOKNCIOT, MPMHUWN 0bpa3oBaHUA NeNTUAHON CBA3MN.

18. PHK, ¢yHKuUKMg, cBONCTBa, TWUMbl, coenaTb pPUC., OObACHEHME OOHOHUTHATON CTPYKTypbl PHK
(nckNtoyeHns).

19. N'eHoTMN, (beHOTUN, onpenesneHmne.

20. ®epMeHTHI, Y4acTByowme B cuHTese AHK n PHK.

21. CTpyKTYypHble reHbl, onpepenerHne, npouecc obpasosaHns MPHK, perynauuns.

22. CtpyKkTypa TPHK.

23. Heobxogunmble yCcnoBua CMHTE3a 6enkoBbIX MOJieKyn, obbACHeHNe.

24. B 4uncne HOBbIX JIeKAPCTBEHHbIX CPEACTB MOXXHO pacCMaTpuBaTb «aHTUCMbICIIOBLIE
OJINFOHYKJIEOTUAbI». Llenb Nx co3gaHns N MexXaHu3M OencTBus.

25. l'eHOMUKa, NpoTeoMuMKa, onpenesieHne, 3Ha4yeHe B hapMauuu.

26. B noucke u co3gaHum Haubonee 6e3onacHbIX N 3DPEKTUBHLIX JIEKAPCTBEHHbLIX CPEeACTB
6onbllan posib OTBOAUTCS TAaPreTHOMY CKPUHUHIY. OBOBbACHUTE, YTO TaKOE TapreTHbIA CKPUHUHE U
Kak oH paboTaeT.
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27. NHoyKLuMa n penpeccusa CMHTe3a pepMeHTOoB, CXxeMa, NpuMepsbl.

28. Mogenb «onepoHa», NPUHUWM PYHKLUMNOHNPOBAHNA.

29. PeTponHrnbmnpoBaHumne, CyLHOCTb npouecca.

30. MNyTn NnpeoaoseHns NpoLecca PETPOUHIrMbnpoBaHus, Npumep.

31. CTpornm aMMHOKNCIOTHLIA KOHTPOb MeTabosim3aMma MUKPOOPraHU3MOB, MOACHEHWS Ha NPUMeEpe
nepedochopnanpoBaHHOro» ryaHosmHa.

32. Perynsiumsa yCBOEHUA a30TCOAEP KALLMX COeANHEHNN Ha NpuMepe ryTaMUHCUHTETas3bl.

33. KaTtabonuTHas penpeccust B co3AaHUN N NPOU3BOACTBE JIEKAPCTBEHHbIX CPEACTB, CUHOHUMBI.
34. TpaHCNopT BelecTB 4Yyepe3 MeMOpaHHble CTPYKTYpbl KJIETKU U ero perynsauus, cTpoeHue
KNEeTOYHOW CTEHKWN, MexXaHn3Mbl TPaHCnopTa.

35. «CynumngHbin adekT» cynepnpoayueHToB, MexaHWU3Mbl 3alnThbl MPOAYLEHTOB OT BELLECTB,
MpuBeCcTnN NpUMepbl KaXKA0ro U3 nyTen 3alunThbl.

36. BT npouecc, CTpyKTypa.

7. ToAaroTtoBuUTesbHbLIA 3Tan: npurotosseHne wn Ccrepunansaudnto nnTaTeslbHbIX cCpen, w”
npnuroToBJsieHMNe NOCeEBHOro maTtepnaia.

38. MuTaTenbHble cpelbl, Knaccugpukauma, MeTonbl CTEPUIM3ALUN N KOHTPOJSIS 3a MpPoLEeccoM
cTepunmsaumn. Boaa, ee 3HayeHne, cxeMa 04UCTKN. TpeboBaHUA K anmMporeHHon Boae.

39. MeToAabl KY/IbTUBMPOBAHNA MUKPOOPraHn3moB. ®a3bl poCcTa MUKPOOPraHN3MOB.

40. AnnapaTypHoe odopMmneHne BT npouecca. dPepMeHTepbl, TunNbl, CpaBHUTEsIbHas
xXapakTepuctuka. Ctepunnsaums pepmMmeHTEpPOB.

41. Knaccugpmkauma hepMeHTaLMOHHbIX npoLueccos (bnocnHTesa).

42. MeToabl BbigeneHns bnonpenapaTa.

43. CeowncTtBa, KoTopbiMn posmkeH obnapgatb 6noobbekT Os8 yCMnewHoro WCnoab30BaHUA B
MPOMbILLIEHHOM MPOM3BOACTBE.

44. MyTn n MeToAbl NCMOJIb3YIOTCS NPX COBEPLUEHCTBOBAHNN BMO00H6BHEKTOB.

45. MyTauun, knaccugukauma. MytareHsl, X Knaccnpukaums. MexaHmsm gencTBns MyTareHos.
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46. CyWHOCTb KJIETOYHOM WHXXEHEePUM U KaK UCMOJb3ylTCa ee MeTodbl B BUOTEXHOOrNYecKnx
nccnenoBaHmax

47. CBAa3b npoTorn1aCTnpoBaHmMAa C BO3MOXHOCTbIO MEXBMOOBOIo M MeXpoaoBOoro cCcianAaHuA,
NCNoJIb30BaHME 3TOro MexaHn3sMa B BuoTexHosormu.

48. CyLLI,HOCTb reHeTn4YeCcKown NHXEeHePnN N KakK NCroJib3ylTCcA ee MeToabl B bnoTexHONOrnYeckKnx
nccnengoBaHmMAX.

49. OCHOBHbIE NPUHLUMbLI PEKOMOUHAHTHbIX AHK.

50. CekBeHMpoOBaHWe, MeTOAbI, CYLLHOCTb.

51. OCHOBHbIE MHCTPYMEHTbI FeHEeTUYECKON UuHXXeHepun. Kakue depMeHTbl UCMOoNb3ylTCa B
reHeTn4YeCcKom nHxeHepumn. Kakme opMumpyoTcs KoHUbI Npu pacwenneHun OHK.

52. YTo npeacTaBaseT BEKTOP B FEHETUYECKON NHXXeHepun. KakoBbl ero yHKUWN.

53. YTto npeacTtasnaT cobonm nnazmMmmabl U TPAHCMO30HbI. KakoBbl X CBONCTBA U QPYHKUUN. KakK OHU
NCNosib3yTCA B BMOTEXHOIOr N4eCKUX NccnenoBaHusX.

54. KakoBa nocnefoBaTeslbHOCTb Onepauuii Npu BKJOYEHUN Yy)KEPOLHOrO FeHa B BEKTOPHYIO
MOJIEKYJly 1 ero nocneayoLmin nepeHoc B MUKPOBOHYO KeTKY.

55. NHXXeHepHas 3H3UMONOrna u nosbileHne 3PPeKTUBHOCTU BMO00O6BLEKTOB (MHAMBUAYANbHbLIX
hepMeHTOB, (PepMEHTHbIX KOMIMIEKCOB U KJETOK NPOAYLIEHTOB) B YCJIOBUAX NMPOM3BOACTBA.

56. ImMobunnunsaumsa 3a cHeT o6pa3oBaHUSA KOBAJIEHTHLIX CBA3EN MeXXOy (PEPMEHTOM U HOCUTENEM.
MexaHu3M akTmBauun. KoBasieHTHblE CBA3M C MOMOWbo BUYHKLMOHANbHbLIX peareHToOB MeXxay
MoJsieKynamMm pepMeHTa, CBA3aHHOIo C HoCcuUTeseM.

57. Ancopbuns pepMeHTOB Ha NHEPTHbLIX HOCUTENAX U MOHOOOMEHHUKaX.

58. NMmobunuszaumss depmMeHTOB NyTEM BKKYEHUS B CTPYKTYypy rens. OpraHuyeckme u
HeopraHuyeckune renn. MeToabl BKAIOYEHNSA B @JlbIrMHATHbBIA U NONMaKPUIaMUAHbINA Feflb.

59. MukpokancynmpoBaHne hepMeHTOB KaK oAuH 13 crnocoboB mx mmmobmnmsaumn. Pasmepbl v
cocTtas 060/104KM MNUKPOKaNCy .

60. BunoTtexHonorusa 6enkoBbIX NneKapCTBEHHbIX BelwecTB. PekoMbnHaHTHbIE benkun,
npuHagnexauwine K passiMyHbiM rpynnam ousnonorn4eckn akTUBHbIX BeLLecTB.

61. WHcynmH. WCTOYHMKM nonydYeHus. Buposas cneunduyHocTb. buoTexHonormyeckoe
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NMPOW3BOACTBO PEKOMOWHAHTHOrO WHCYJIMHA. DKOHOMUYECKME acneKTbl. ANbTEpPHATUBHbIA MNyTb
Nnosy4YeHUsi PEKOMOBMHAHTHOIO MHCY/NHA; CUHTE3 A- U B-uenen B pa3HbIX KyJbTypaxX MUKPOOHbIX
KJIeTOK.

62. rOpMOH POCTa 4esioBeKa. MexaHn3m 61nonorn4eckom akTUBHOCTU 1 nepcnekTmBbl NPUMEHEHUNA B
MeaNLMHCKOWN NMpaKTUKe. MI/IKpOﬁI/IOﬂOFI/I‘-IeCKI/IIZ CnHTe3. KOHCTpynpoBaHMe npoayLeHTOoB.

63. MenTuaHble akTopbl pocTa. TepaneBTUYECKOE 3HavYeHue nenTuaHbiX (PakTOpPOB pPOCTa.
MpoMblLLIIEHHOE NMPOUN3BOACTBO (PAaKTOPOB POCTA.

64. bnotexHonorns aMmmMHoKMcNoT. Munkpobumnonormndeckun cuHtes. MpoayueHTobl. NMpenMmyuwecTsa
MUKPOOMNOSIOrMYECKOro CMHTE3a nepes opyruMmn cnocobamm nosyvyeHms.

65. MexaHun3Mbl BnocnHTe3a FJ'IyTaMVIHOBOI7I KWUCNOThbI, JIN3WHA, TPEOHWNHaA. KOHKpETHbIe noaxonbl K
perynaunn KaXxgoro npouecca.

66. buoTexHonormsa BUTaMMHOB U KodhepMeHTOB. brnonornyeckasa posib BUTaMUHOB. TpaaAnNLMOHHbIE
MeToAbl MOoJiyYeHUa (BblAeNeHne U3 MNPUPOOHbLIX WCTOYHMKOB U XUMUYECKUA CUHTE3).
Munkpobnonorn4yeckmin CMHTE3 BUTaMNHOB U KOHCTPYUPOBaHME LLITaMMOB-MPOAYLEHTOB METOAaMMU
reHeTUYEeCKON UHXXEHEPUUN.

67. ButamuH B2 (pubodnaBuH). OCHOBHble nMpoAyLeHTbl. CxeMa OUMOCMHTE3a U nNyTwu
VHTEeHCnMKaLuum npouecca.

68. MMKpoOopraHM3Mbl MPOKapMoThbl - NPOAYLEHTbl BUTaMuHa B12 (mponnoHoBoOKKCbIE BakTepun un
ap.). Cxema 6bunocuHTesa. Perynaumsa buocnHTeza. Mukpobuonormnyeckmim cMHTE3 NaHTOTEHOBOW
KWUCOTbl, BUTaMnHa PP.

69. bnoTexHonormyeckoe Npon3BoACTBO aCKOPOMHOBOM KNCNOThI (BUTamMmnHa C). MMKpoopraHmn3mbl-
NpoOyLeHThI.

70. DprocTepuH 1 BuTaMmnHbl rpynnbl D. MpoayueHTbl 1 cxema brocuHTesa saproctepuHa. Cpeabl 1
NyTW UHTeHCuukKaumm bnocuHTesa. NonyvyeHve sutTamMuHa D 13 aprocTepurHa.

71. KapoTuHoupabl M ux kKnaccugpukauma. Cxema 6BuocmHTesa. ObpaszoBaHue U3 b-KapoTuHa
BUTaMnHa A. YOX1HOHbLI (KochepMeHTbl Q).

72. buoTtexHonorna CTepongHblX ropMoOHOB. TpaguUMOHHbLIE UCTOYHUKKU MOJIyHEeHUSA CTEePOULHbIX
rOPMOHOB.

73. Mpobnembl TpaHchopMaL UM CTEPONAHbBIX CTPYKTYP. MNpenmyectsa bnotpaHchopMmaunm nepeq
XMMUYecKon TpaHchopmaumen. LLTamMMbl MUKpoopraHusmos, obnajawowme CnocobHOCTbIO K
TpaHchopMaunn (BoKoHBepPCUN) CTEPOULOB.

74. MI/IKpO6I/IOJ'IOFI/I‘-IeCKI/IIh CNHTE3 TMApPOKOPTU30Ha, MnoJsiydeHne mn3 Hero nyrtem 6I/IOKOHBepCI/II/I
npeaHn30JioHa.
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75. AHTMOMOTMKKM KaK bOuoTexHonorndeckme npoaykTbl. MeToAbl CKPWUHMHIa MpoayLEHTOB.
Buonormnyeckas posib aHTUONOTUKOB KaK BTOPUYHBLIX MeTabonToB.

76. CbopkKa yrnepogHoro ckeseTa MOJIEKYN aHTUOMOTUKOB, MpuHagnexawux K b-naktamam,
aMUHOrIMKO3nAaM, TeTPaUMKINHAM, Makponmaam. Ponb heHnnyKCyCHOM KMCNOThl Npyu BruocuHTese
neHMunnanHa. ®aktop A n BocMHTE3 CTPEnTOMULMHA.

77. NyTn CcO3[4aHNSA BbICOKOAKTUBHbLIX MNPOAYLEHTOB aHTUOMOTMKOB. MexaHu3Mbl 3aluTbl OT
COBCTBEHHbIX aHTMONOTMKOB ¥ X "CynepnpoayLeHToB".

78. MnecHeBble rpubbl - NpoayLEeHTbl aHTUONOTMKOB. OCOBEHHOCTU CTPOEHUS KIETKU N LMKIa
pasBuTUa Npu hepMmeHTaLmnn.

79. AKTUHOMULETHI - NPOAYLEHTbl aHTMOMOTUKOB. CTpoeHne KNeTKn. AHTUBMOTUKKN, obpasyemble
aKTMHOMULIETAMMU.

80. bakTepun (aybakTepuun) - NPOAYyLEHTbI aHTUOMOTUKOB. CTpOeHMe KNeTKU. AHTUONOTUKWY,
obpasyemble bakTepuamn.

81. NonycnHTeTn4yeckme aHTUbMOTUKN. BUOCMHTE3 N OPrCUHTE3 B CO34aHNMN HOBbIX aHTUOMOTUKOB.

82. MexaHu3Mbl pe3ncTeHTHoCTM 6akTepun K aHTUBMoTMKaM. XpPOMOCOMHas W MnaasMmaHas
pe3nCTeHTHOCTb. LleneHanpaBneHHasa OwumoTpaHchopMaunsa U XMMMYeckas TpaHchopmauus b-
NlaKTaMHbIX CTPYKTYp. HoBble nokoneHus uedasocnopmHOB, MNEeHUUUINIMHOB, 3((MEKTUBHbLIE B
OTHOLIEHUN PE3UCTEHTHbLIX MUKPOOPraHN3MOB.

83. MexaHM3Mbl PE3NCTEHTHOCTU K aMUHOMIMKO3MAHBLIM aHTUbMoTukaM. LleneHanpaBneHHas
Tpchcpopmame AMMHOIMNNMNMKO3nag0B. AMVIKaLI,VIH KaK I'IOJ'IyCVIHTeTI/I‘-IeCKI/IIﬁ aHaJior npmnpoaHoro
aHTUbnoTnKa 6yTMpO3nHa.

84. HoBble NONYCUHTETNYECKNE MaKPOAMNabl U a3ananibl - aHaNorn spnuTpoMnumnHa, spdeKTuBHbLIE B
OTHOLLUEHUN BHYTPUKIETOYHO JIOKaJIM30BaHHbIX BO3OyouTenen nHpeKLnn.
MpuMepHbIN NepevyeHb BOMNPOCOB K 3K3aMeHy No AUCLUMNINHE
«buoTtexHonorna»

BeBeneHue. bnoTtexHosnorus Kak Hayka W cepa npoumssoncTBa. KpaTkas WUCTOpUSA pa3BUTUA
brnoTexHonorun. buotexHonornsa n byHaameHTa bHble AUCLUMUHBI.

CoBpeMeHHasi 6MOTEXHOJIOrMA KakK OOHO M3 OCHOBHbIX HaMpaB/eHUIA Hay4YHO-TEXHMYECKOro
nporpecca.

buoTexHosorms u HoBble MeTOoAbl aHanM3a u KOHTpPOJiA. BI/IOCEHCOpr. buogaTyuku. HoBble
MaTepuanbl (6VIOI'IOJ'II/IMepr n )J,p.), nony4dyaemblie bnoTexXHONOrM4eCKNMN MeTo4aMu.

MoBbllEeHNe MPOAYKTUBHOCTU CEJIbCKOXO3SIMCTBEHHbLIX PAaCTEeHUA U >XMBOTHbIX. HOBble MeToAbl
KYNbTUBUPOBAHMA PaCTEHWUIA.

BrvoTexHonorns u nuweBas MNPOMbILLIEHHOCTb. CoBepLIEHCTBOBaHUE nyTen nepepaboTku
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CeNIbCKOX035MCTBEHHbIX NPOAYKTOB. HOBbIE Pa3HOBMAHOCTM NULLEBbLIX MPOOYKTOB.

6. MyTn peweHns nNpobnemM 3KOMOrMM 1M OXPaHbl OKPY>Xalolleln cpedbl MeTodaMu BUOTEXHOJIorvu.
MNepepaboTka W yTUAM3AUUSA MNPOMbILJIEHHLIX O0TX0A40B. OYMUCTKA MPOMbILJIEHHBIX CTOKOB.
Bruonerpanaums KCeHOBMOTUKOB.

7. Mony4yeHne BnoTEXHONOrNYeCKNMIN meTooamMu NneKapCTBEHHDbIX, npodunnakTnNYecKnx n
AOMArHoCTNYeCcKnx npenapaTtoB. BNOTEXHONOrnMsa U NMOHNMMaHMUEe OCHOB MaTOJ/IOrUN UHMPEKLUOHHbIX,
OHKOJIOrMYECKNX N HaCcNenCcTBEHHbIX 3aboneBaHmn.

8. brnoobbeKTbl Kak CpeaCcTBO NMPOM3BOACTBA JIEKAPCTBEHHbLIX, MPOPUIAKTUYECKNX U ONATHOCTNYECKUX
npenapaTtoB. Knaccudbumkauma 6noobbLeKToB.

9. MakpobrnoobbeKkThbl »XMBOTHOrO MPOUCXOXAEHUSA. YenoBek Kak [OOHOpP. YenoBek Kak 06BbekT
UMMYHM3aUMN 1 OOoHOP. MnekonuTatowme, NTULLI, PENTUINN, Pbibbl, HAceKoMble, NaykoobpasHsbie,
Mopckue 6ecrno3BoHOYHbIE. KynbTypbl TKaHeln 4enoBeka M Apyrux maekonuTalowmx. OCHOBHbIe
rpynmnbl Nosly4aeMbiX 61M00rMYeCcKN aKTUBHbBIX BELLLECTB.

10. B1o06BEKTbLI pPaCTUTENbHOrO MNPOUCXOXKAEHUSA. [LOukopacTywime, NAaHTALUWOHHbIE pacTeHus.
Bonopocnu. KynbTypbl pacTUTeNbHbIX TKaHel. OCHOBHble rpynmbl Mojsy4yaeMblx 6Guonornyecku
aKTUBHbIX BELLECTB.

11. BrnoobbekTbl - MUKPOOPraHW3Mbl. dyKapuoTbl (NpocTenwne, rpubbl, OApox>xun). MpokapuoTol
(akTuHOMMUETHI, 3ybakTepun). Bupycbl. OCHOBHbIE FPYMMbl NOJIyYaeMbliX BMOIOrMYeCKN aKTUBHbIX
coeiMHEeHNN.

12. bBuoobbekTbl - MaKpoMoJsieKysbl C depMeHTAaTUBHOM aKTUBHOCTbIO. [MpoMbllLSIEHHbIE
brnokaTanmnlaTopbl Ha OCHOBE WMHAMBMAYAJIbHLIX (hEPMEHTOB N MYJIbTU(PEPMEHTHbLIX KOMIJIEKCOB.
buokoHBepcusa (bunoTpaHchopmaumsa) npu MNOJyYEHUN TFOPMOHOB, MPOCTAHOMAOB, BUTAMWHOB,
aHTUONOTUKOB U ApYyrux bUonorm4eckn akTUBHbLIX BELLECTB.

13. MyTm ”n wMeToAbl, WUCMOJIb3yeMble TMpu MNoJyvYeHUn bonee NMPOAYKTUBHbBLIX 6rnoobvekToB U
6rnoobbvekToB C opyrmMmm KadecCtBaMu, noBbilWalOWMMN BO3MOXHOCTb WX WCMOJIb30BaHNA B
npoMbIlWNEHHOM NMponsBoaCcTBe

14. TpaAWUWOHHbIE MeTOoAbl cenekumn. BapuauunoHHble psaabl. OTOOP CMOHTAHHBLIX MyTaLuWnA.
MyTareHes u cenekums. ®PusmMyeckme K XUMUYECKUE MyTareHbl U MexXaHW3M UuX [encTBus.
Knaccudmkauma myTauuin. Mpobnembl reHeTndeckom cTabuabHOCTU MYTaHTOB MO MPU3HaKY
obpa3oBaHMA LEeneBoro BMOTEXHONOMrMYECKOro NPOAYKTA.

15. KneTo4yHas NHXXeHepunsa n ncnoJib3oBaHMe ee MeToa0B B CO34aHUN MUKPOOPraHM3MOB N KJIETOK
paCTEHI/II7I - HOBbIX NpoAoyLEeHTOB Brnonornyeckn ak TUBHbIX (J'IeKapCTBEHHbIX) BeWweCTB.

16. MeToAabl KJ€TOYHOMN NHXeHepunn NnpnMMeHnTEeNbHO K XXUBOTHbLIM KJ/1€TKaM. rl/lﬁpl/l,ﬂ,OMbl. 3Ha4veHne
FI/I6pI/UJ,OM Ana nponssonctTBa COBPEMEHHbLIX ONarHOCTUYECKUX NMpenapaToBs.

17. TeHeTMYyecKass WH)XeHepua W COo3[aHMe C TMOMOLbID €e MeTOoAOB MNPOAYLEHTOB HOBbIX
JIeKapCTBEHHbIX BewecTB. OCHOBHbIE MPUHLMMbI TEXHONOr N pekoMbnHaHTHoM OHK.

18. lNoHATNEe BEKTOpPa B FEHETUYECKON NHXKEeHepun. BeKTopHbie MOSIEKY /bl Ha OCHOBE MJIa3MUAHON U
¢daroson OHK. Xumnyeckun cuHte3 cdparmentoB OHK. MeToabl cekBeHMpoBaHUA (onpeneneHus
nocnenoBaTeNIbHOCTU HYKIEOTUA0B). XMMUYECKUA CUHTE3 reHa.

19. ®epMeHTbl, UCMONb3yeMble B FeHeTU4YeCKOW WHXeHepuun. PecTpukTasbl. Knaccudukaums wu
cneunpuYHOCTb. DopMupoBaHme "NUNKMX KOHLOB". PecTpukTasa E.coli R1 n pacnosHaBaemas ek
nocnenoBaTefIbHOCTb HYK1e0TUAO0B. JIMra3sbl 1 MEXaHU3M UX OENCTBUA.

20. F'eHeTu4yeckme Mapkepbl. MeToabl NAEHTUDUKALUN U N30NALUN KITOHOB C peKoMbnHaHTHoW OHK.

21. MpobnemMbl 3KCNPECCUN Yy>XEPOAHbIX FTEHOB B MUKPOOPraHn3iMax. FeHbl )XVBOTHOW KJIETKW; 3K30HbI,

45/64



HMUTPOHbI. ObecnevyeHne BO3MOXKHOCTM SKCAPECCUN TEHOB MJIEKOMUTAOWMX B MUKPOBOHON KieTKe.
O6paTHas TpaHCKpunTasa.

22. Cnocobbl npeoposieHns 6apbepoB Ha MyTUM 3IKCOPECCUM Yy>XepodHbix reHoB. Ctabunmsauuns
Yy>KepoOHbIXx 6enkoB (LeneBbiXx NPOAYKTOB) B KeTKe. [eHeTu4eckne metonbl, obecnedmsarwoLme
BblaesieHne 4yy>xepoaHoix 6enKoB B cpeqy.

23. MUKpoOpraHu3sMbl PassiIMyHbIX CUCTEMATUYECKUX TPYMM: APOXIKN, 3y6aKTep|/||/|, AKTUHOMUNLETDbI N
OpP. KaK X034€eBa MNpu 3KCnpeccnn 4yxxepoaHbiX reHos. CI'IeLl,I/I(pI/I‘-IeCKVIe I'Ip06ﬂeMbI reHeTn4yecKomn
NMH>XXeHepnnm npm co3gaHmMm HOBbLIX MpoAayLeHTOB 6enKkoBbIX BELLECTB, nepBnYHbIX N BTOPUYHHBIX
MeTaboNMTOB Kak LesieBbiX BUOTEXHONOrNYECKNX NMPOAYKTOB.

24. NH)XeHepHast 3H3MMOJIOrMS U MoBblleHne 3PdPeKTUBHOCTM 61MO00O6BLEKTOB (MHAOUBMAYASbHbIX
hepMeHTOB, (hepMEeHTHbIX KOMMJIEKCOB U KJ1IeTOK NPOAYLLEHTOB) B YC/IOBUSAX MPON3BOACTBA.

25. NmmobununsoBaHHble (Ha HEpPaCTBOPUMBLIX HOCUTeENsAx) OnoobbeKTbl M KX MHOFOKpaTHOE
ncnosib3oBaHue. PecypcocbeperxkeHune. IKoNormiyeckme npemmyLlecTsa.

26. HepacTBOpuMble HOCUTENN OPraHUYeCKOM W HeopraHun4eckorm npupodbl. MUKPOCTPYKTypa
HocuTenen.

27. Ummobunmnsaums 3a cH4eT obpa3oBaHUS KOBAJIEHTHbIX CBS3EN Mex Oy (PepMeHTOM U HOCUTENEM.
MexaHn3M akTuBauun. KoBaseHTHblIE CBA3U C MOMOLLbIO BUGYHKLMOHANIbHLIX peareHToB Mexay
MoJieKkysiamMu hepMeHTa, CBA3aHHOI0 C HOCUTENEM.

28. BnnsHue wuMmmobunmlaumnm GepMeHToOB Ha UX CybCTpaTHbLIN CNEeKTP W  KUHEeTUYeckmne
XapaKTepucTukn. [MosblleHne cTabunbHOCTU. PacwimpeHue 30HbI OMTMMaJIbHOM TeMnepaTypbl.
MpUYNHbBI YKa3aHHbIX ABJEHUN.

29. Apcopbunsi hepMeHTOB Ha WHEPTHbIX HOCUTENSX U NOHOOBMeHHMKax. MpuYnHbI YaCTUYHBIX
OrpaHuYeHN NCNONb30BaHNS 3TOF0 MeTola MMMObuMAn3aLun.

30. WmMmobunuszaumsi ¢epMeHTOB TMyTeM BKJOYEHUSS B CTPYKTypy rens. OpraHuyvyeckne u
HeopraHuyeckue renn. MeTolbl BKIOYEHMSA B aflbFrMHATHbLIA U MOJIMAKPUNAMUAHBIA Fesb. MPUynHbI
YaCTUYHbIX OrPaHMYEHNIN UCMOJIb30BaHMS MeToZa NPW BbICOKOMOJIEKYIIPHbLIX CybcTpaTax.

31. MukpoKancyanpoBaHmne epMeHTOB Kak 0gnH 13 cnocoboB nx nmmobunusaumn. Pasmepsl n coctas
060/104KM MUKPOKAMCYI.

32. bnokaTannm3 B TOHKOM OpPraHM4YeckoM cuHTese. Micnonb3oBaHue MMMobunamioBaHHbIX hepMeHTOoB
Mpu MpPoM3BOACTBE MNOJNYCUHTETMYECKUX 6eTa-nakTaMHbiX aHTUOMOTUKOB, TpaHCchopMaunmn
cTeponpoB, 6uOKaATaNUTUYECKOM  MOJYyYEHUM  MNPOCTAaHOMAOB, pa3feneHun  pauemaTos
aAMNHOKWNCOT.

33. UMMobunnsoBaHHble hepMeHThl U NleyebHoe NuTaHue. YaaneHne NakTo3bl U3 MOJIOKa C MOMOLLbIO,
NMMObUNN30BaHHON 6eTa-ranakTo3npaasbl. lpeBpalleHne ToKo3bl BO (PPYKTO3Yy C MOMOLLbIO,
NMMOBUIN30BaHHOWN IIOKON30Mepa3kbl.

34. depMeHTHble 3/1eKTPOoAbl Ha OCHOBEe WMMOOUAM30BAHHLIX (EPMEHTOB: TJIOKO300KCUOA3bI,
NlakTaThoernaporeHasbl, ypeasbl, NeHULUANINHA3bI.

35. WNmmobunmzauusa UesblX KJNETOK MUKPOOPraHu3MOB W pacTeHun. MoHodepMeHTHblIe
bnokaTanmsaTopbl Ha OCHOBE UesblX KNeTOK. BHyTpukneTo4yHas pereHepauns KodepMeHTOB.
Mpobnembl anddy3nm cybcTpaTta B KAETKY W Bbixoga MNpPoAyKTa peakuuu. T[loBbilleHne
npoHnuaeMocTn 060104KN Y UMMOBUAN3YEMbIX KNETOK.

36. TlonHbIA CUMHTE3 UefNleBOro nNpoAykTa WMMOOWIN30BaHHbBIMU  KJAETKaMu MNPOAYLIEHTOB.
Ncnonb3oBaHne gna nMmobunmnsaumm KNeTtok B Hanbosiee NpoAyKTUBHOW (ha3e poOCTOBOro LIMKAA.
OcobeHHOCTN (PU3MONOTNN KNETOK, HAXOASALWNXCA B f4elikax rens. MNepcnekTuebl MCNOJIb30BaHUA
"nntoc" BapMaHTOB NPOAYLEHTOB NOC/Ie NPOTOMJACTUPOBAHNA U pereHepaummn Muuenus.

46/64



37. Co3paHne bnokaTanmM3aToOpOB BTOPOro MNOKOJIEHMSA Ha OCHOBE OAHOBPEMEHHOW MMMOOUAM3aLMK
MnpoayueHToB U (epMeHTOB TpaHcdopmauum npoaykTta 6buocnmHTeza. ObbvegnHeHnme B OOHOM
peakTope npouecca OuocumHTesa n peakumnm TpaHchopmaunn. "OTKpbITble CUCTEMbI AN1A
YCNOXXHeHUsA". bnopeakTopbl pa3/INYHbIX TUMOB.

38. MexaHu3Mbl BHYTPUKJIETOYHOW perynsunm un OuocmHTe3 ueneBblX 6MOTEXHONOrNYECKUX
NPOAYKTOB.

39. IHAYKUMSA 1 penpeccus cnHTesa epmeHToB. CocTaB ornepoHa. MexaHn3Mbl perynsaumm LencTens
reHOB N UX UCMOJIb30BaHMe B 6MOTEXHOIOMrNMYECKNX NpoLeccax.

40. WHrnbmnposaHue epmeHTOB BMOCUHTE3a NO NpUHLKNY obpaTHOW CBA3M (peTponHrnbnpoBaHume).
MexaHu3M peTpounHrnbupoBaHusa. Annoctepuyeckme epmMeHTbl. 3HAaYeHME 3TOro MexaHu3ma B
perynsunm xXnHenesaTesbHOCTW KJEeTKU U MyTW NPeoaoIeHNs orpaHn4yeHnin 6MoCMHTE3a LeneBbIX
MPOOYKTOB Y CynepnpoayLeHTOB.

41. KaTtabonntHasa penpeccmsa. "INIOKO3HbIN 3ddeKkT" 1 nopaBseHne CcuHTe3a KaTabonmveckux
hepmeHTOB. TpaH3nTHasa penpeccusa. cknioveHne mHAykTopa. KaTtabonuTHoe wmHrubmposaHue.
MexaHun3M kaTabonnTHOM penpeccun.

42. Perynaums ycBOeHUs a30TColepXKallux coeduHeHui. KniodeBble coeiMHEHUs B GMOCUMHTE3e
a30TcoAepXXalnx coeanHeHuin. @depMeHTbl CUHTEe3a TrJyTamMaTa W rayTamuHa. [oHsATue
KYMYNATUBHOIO  PETPOMHIMbupoBaHnsa. MyTaHTbl C W3MEHEHHOW perynsumen a3oTHOro
MeTabonMamMa U BO3MOXHOCTU MUHTEHCUdpUKauMm 6uocuHTe3a psga MNepBUYHBIX, BTOPUYHBLIX
MeTabosIMTOB N HEKOTOPbLIX (DEPMEHTOB.

43. BHYTPUKNETOYHbIAN TPAHCMOPT U CeKpeLunss BMOTEXHOIOrMYECKMX MPOAYKTOB Y MUKPOOPraHN3MOB.
CTpyKTypa 1 BUAoBas crneunpuiHocTb 060/104KN. POsIb KNETOYHOMN CTEHKU, BHELUHEN N BHYTPEHHEN
MembpaHbl. BuocnHTes noanmepos 060104KMN.

44. JInTnyeckue epMeHTbl. MeMbpaHHble CUCTEMbl TpPaHCNoOpTa MOHOB U HU3KOMOJEKYSAPHbIX
MeTabonmToB. Knaccngukaumsa cnctem TpaHcnopTa. Perynaumsa nx gyHKLNN.

45. BMOTEexXHONOrn4Yeckne acnekTbl MHTEeHCUMPUKALUM TPaAaHCNOPTa HU3KOMOJEKYSIPHbIX BELWecTB B
KNeTky ©n 0ocBoOOOXAEHUS U3  KIAETKU. MexaHu3Mbl CeKpeuun  BbICOKOMONEKYSPHbIX
BNOTEXHONOINYECKNX NPOoAYKTOB. PochopHbIn obMeH 1 3HeproobecnevyeHne. BuoTexHosnornyeckume
aCneKTbl CeKpeuunun.

46. "CynepnpoayLeHTbl" N MexaHU3Mbl 3alNTbl KNEeTKN OT obpa3yemMoro e NpoaykTa B Cjiyyae ero

TOKCMYHOCTU (suicide). KomnapTMeHTauus. MynbTudepMeHTHbIE KOMIMJIEKCHI. CoxpaHeHue
CBOWCTB MPOMBbILLJIEHHbIX LWUITaMMOB MUKPOOPraHW3MOB - MPOOYLEHTOB JIeEKapCTBEHHbIX BeELleCcTB.
Mpobnemsl cTabunnmzaunm MPOMbILWIEHHbIX WTaMMOB. MprYnHbI HecTabunbHOCTHU

cynepnpoaoyueHTOB. Cnocobbl noooepXXaHMsa akKTUBHOCTU. MexxayHapoAHble U HauWoHalsibHble
KoJInekuymn KyabTyp MUKPOOPraHmMamMoB U WX 3HadeHWe AOnd pa3BuUtTund brnotexHonornn. baHku
OaHHbIX O MUKPOOPraHusMaxX, PaCTUTEJIbHbIX N XWMBOTHbLIX KJ/ETKaxX W O0TAeJibHbIX LWTaMMax
MNKPOOPraHN3MOB.

47. Ycnosus, Heobxogumbie pna  paboTtbl 6M006BHLEKTOB B OUOTEXHONOMMYECKUX CUCTEMAX
MPoOM3BOACTBA NIeKapCTBEHHbIX cpencTs. OCHOBHbIe "BapuaHThl" BMoTexXHONOrnn.

48. BMOTEXHOJIOrMYEeCKNn npouecc Kak 6a30Bbli 3Tan, obecnevymBaloWMin Cbipbe OIS MOJIyYeHus
JIEKaPCTBEHHbIX, MPOMPUNAKTUYECKUX NN OUAarHOCTUYECKUX NMpenapaTos.

49. O6wwune OoCHOBbl 3K30reHHOW perynsumm MNpPOAYKTUBHOCTU MaKpo- U MUKPOOOBHEKTOB.
MunsHeobecneyeHne MakKpOOPraHN3MOB - XXMBOTHbIX M BbICLUMX PAacTEHUI KakK MCTOYHMKaA BroMacchl
(pa3nnyHbIx TKaHem). XKnsHeobecneyeHne MUMKPOOPraHM3MOB Kak MCTOYHMKA Bomacchl. 3awuTa oT
KOHTaMuHauuu. MNMpefoTBpalleHne BbIBpOCa B OKPY>KaloLLyto cpeay.

50. )KnusHeobecneyeHune KynbTyp KJETOK BbICLUMX PACTEHUN N XXNBOTHbIX. 3allMTa OT KOHTaMUHaUWN.
AYKCUHbI. ULMTOKUHUHBI. UHOAYKTOPbI MUTOTUYECKOro LMKna.
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51. Mpobnembl NM30reHUN U OHKOreHOB MNpPW KynbTUBMPOBaHUK 6uoobbekToB. ObecneveHne
achdhekTuBHON paboTbl B6MOOOBLEKTOB, WCMOJIb3YEMbIX KaK MNpPOMbILLIIEHHbIE 6GKOKaTann3aTopbI.
Monbop peakUMOHHbIX cMecel. NIHXXeHepHble peLleHuns.

52. Nepapxnyeckasa cTpyKTypa BMOTEXHONOrM4eCcKoro Npon3BoacTBaa.

53. Cxema nocnepoBaTesibHO peannsyemMbixX cTagunmn npeppaweHnsa NcxogHoro Cbipbsa B JIEKapCTBEHHOE
cpencTBo. Ontummsauma 6uoobbekTa, npoueccos M annapatoB KakK e€iguHOoro uenoro B
ONoTEXHONOrNYECKOM npon3soacTBe.

54. MNoaroTtoBuTeIbHbIE onepaunm NPU NCMNOJIb30BAHNN B NMPON3BOACTBE 6rnoobbvekToB MNKPOYPOBHA.
MHoOrosTanHOCTb NOArOTOBKWM MOCEBHOrO MaTepmana.

55. KoMnnekCHble 1 CUHTeTU4Yeckme nutaTesibHble cpenbl. WX KoMMOHeHTbl. KoHueHTpauus
OTAENbHOr0o pacxodyeMoro KOMMOHEHTa MNuUTaTeNnbHOW cpedbl N  CKOPOCTb Pa3MHOXEHUS
bnoobbekTa B TeXHOreHHOW Hule. YpaBHeHue MoHo.

56. MeTogbl cTepunmsaumn nuTaTesibHbiX cped. Kputepun LenHpopdgepa - Xambpu. CoxpaHeHmne
brnonornyeckom NOSHOLEHHOCTM Cpen Npu nx ctepuansauymn.

57. Ctepunumsaums epMeHTaunmoHHoro obopynoBaHus. "Cnabble TOYKWU" BHYTPU CTEPUNIM3YEMbIX
eMkocTeln. Mpobnembl repmMeTr3annm 060pyA0BaHNSA N KOMMYHUKALNNA.

58. OuncTtka wn crepunanmsauna TexHosnorm4eckoro Bo3ayxa. CxemMa noaAroToBkKM NnOTOKa BO34YyXa,
nonasaemMoro B pepmeHTaTop. MNpegBaputenbHas o4ncTka. Ctepunusywowas punbTpauns. MNpegen
pa3Mepa NnponyckaeMblix YacTul. IPPeKTUBHOCTb PaboTbl hunbTpoB. KoadhpuumeHT npockoka.

59. Kputepun nopbopa cdhepMeHTAaTOpPOB MNpu peanm3aumm KOHKPETHbIX uenen. Knaccmdunkaums
bnocmHTE3a MO TEXHONOrMYECKMM NapaMmeTpam. MpnHUUMbI OpraHn3aunm MatTepmasibHbiX MOTOKOB:
nepmoanyeckuin, NoNynepnognyecKkmnim, oTbeMHO 4OJINBHOWN, HEMPEPbLIBHbIN.

60. TpeboBaHUs K hepMeHTaLNOHHOMY MpPOLIeCCy B 3aBUCMMOCTU OT (PMU3MOJIOFMYECKOro 3HaYeHus
LefneBbiXx MPOAYKTOB A/ MpoAyLeHTa - nepBuYHble MeTabonuTbl, BTOPUYHbLIE MeTabosNThI,
BbICOKOMOJIEKYJIIPHbIE BELLLeCTBa.

61. TpeboBaHus K depMeHTaALUWOHHOMY MpPOLLEeCCY MPX MCNOJIb30BaHNUN PEKOMOMHAHTHLIX LUTAaMMOB,
obpasylowmx yyxepogHble ans 6MoobbekTa LeneBble NPOAYKTHI.

62. BbigeneHne, KOHLLEHTPMPOBAHNE N O4YUCTKA BUOTEXHOIOrNYEeCKUX MPOOdYKTOB.

63. MeToAbl N3BNEYEHNSA BHYTPUKIIETOYHbIX MPOAYKTOB. Pa3pylleHne KNeTo4Hon CTeHKN 6noobbeKkToB
N 3KCTparvpoBaHue LesneBbiX MPoaoYyKTOB.

64. CopbunoHHasa n noHoobmMmeHHasa xpomaTtorpadusa. AdduHHasa xpoMmaTorpadumsa NPUMEHUTESNIBHO K
BblOeJIeHUI0 (PepMeHTOB.

65. MembpaHHasi TexHosorums. Knaccndukaums meTtonoB MembpaHHoro pasgeneHus. O6WHOCTb
MEeTOLO0B OYMCTKU MPOAYKTOB BMOCUMHTE3a U OPrcMHTE3a Ha KOHEYHbIX CTAaAUsAX UX MoJsiydeHus (13
KOHLIEHTPaTOB

66. CTaHoapTM3aumna NeKapCTBEHHbIX CPeACcTB, NoslyYaeMblx MeTogamm buoTexHonorun. dacoska.

67. OCHOBHble MapaMeTpbl KOHTPOJA W yrnpaBaeHUs bGumoTexHonormyeckmmm npoueccamu. Obuwme
TpeboBaHMA K MeToAaM U CpeAcTBaM KOHTposasa. CoBpeMeHHOe COCTOsiHMe MeTOo4OB U CPpeacTB
aBTOMaTUYECKOro KOHTPoss B 6uotexHonornn. KoOHTposb coCTaBa TEXHONOMMYECKNX pacTBOPOB 1
rasos. loTeHunomeTpuyeckne MeToAbl KOHTpoas pH M WMOHHOro coctasa. HdaTymku pH 7
MOHOCENEeKTUBHbIE 3JIEKTPOLbI.

68. CTaTunyeckue n ANHaMU4eCKne XapaKTepuctmkun BrnoTexHonornyecknx obbLeKTOB.
KJ'IaCCI/ICII)VIKaLI,VIFI obbekToB yrnpaBsieHna B 3aBUCUMOCTU OT ANHAMNYECKUX XapaKTeEPUCTUK.
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69. PekoMbunHaHTHbIe NpoAyLEHTbl BMONOrMYeCcKM aKTUBHbIX BELLECTB U NpobsieMbl 06bEKTMBHOWN
nHpopMaumm HaceneHus. OpraHusauus KOHTPOJIS 3a OXPaHOW OKpy)Xalollen cpedbl B YCIOBUSAX
610TEXHONOrMYEeCKOro Npon3BoACTBa.

70. Knaccudpmkaumsa otxonos. COOTHOLWEHME pa3/InYyHbIX BUOOB OTXOA0B. O4NCTKa XUOKNX OTXOLO0B.
CxeMbl 04UCTKN. A3POTEHKUN. AKTUBHbLIN U U BXOAALLMNE B HEFO MUKPOOPraHMN3Mbl.

71. Co3naHne MeToOaMU reHeTU4ecKown NH>XXeHepunn WTaMMOB MUKPOOPraHM3MOB-OECTPYKTOPOB C
MOBbILWEHHOW CMOCOBHOCTLIO K necTpykumnn BewecTB, cogep>Xallnxca B XUOKUNX O0TXOoOdaxX.
OCHOBHbIe XapaKTePUCTUKUN LUTAaMMOB AeCTPYKTOPOB. Nx HeyCTOIZHMBOCTb B MPNPOAOHbIX YCNOBUAX.

72. YHUYTOXEHME UM yTuausaumsa TeepAblX (MuuenuanbHbIX) O0TX0A0B. buonormnvyeckue, pusnko-
XUMUYecKne, TepMumyeckne wmeTonbl 06e3BpexmBaHuUs MuuennasbHbiX O0TX0AO0B. YTunamsauwms
MULEeNManbHbIX OTXOA0B B CTPOUTENIbHOW NPOMbLILLIEHHOCTU. IcMonb30BaHWe OTAENbHbIX (pakumn
MULEeNManbHbIX OTXOA0B B KaYecTBe neHoracutenen n ap.

73. O4ncTtka BbibpocoB B aTMocepy. buonormndyeckne, Tepmnyeckmne, pusnkKo-xmMmnyeckmne n gpyrme
MeToAbl pekyrnepauun n obesspexxmusaHus BbIBpoCcoB B aTMoChepy.

74. EnnHasa cuctema GLP, GCP n GMP npu npeAK/IMHNYECKOM, KIIMHNYECKOM UCTMbITaHUN JIEKAPCTB U UX
npon3BOACTBE.

75. Bknag 6uoTexHonormm B pelleHne obLMX 3KoNormyeckmx npobnem. 3ameHa TpPaAULMOHHbLIX
nponseoacTB. CoxpaHeHne NPUPOAHbIX PECYPCOB UCTOYHNKOB B1OIornyeckoro cbipbs. PazpaboTka
HOBbIX BbICOKOCMELUNpUYHbIX METOA0B aHasn3a.

76. OnpepeneHne noHATUA "buomeanmuunHCcKMe TexHonorum". PelieHne kKapAuHanbHbIX nNpobnem
MeaULWHbI H3 OCHOBE OOCTUXXEHUN BUOTEeXHOIorun.

7.4. MeToamnyeckue MaTepuanbl, onpeaensiowme npouenypbl oOLeHMBaHUA 3HAHUMN,
YMEHMMN U HaBblKOB, M ONbITa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMNEeTeHLUun

TpeboBaHua K HanucaHuio pecepaTa

MpoOyKT caMocTosiTeNlbHOW paboTbl MarucTpaHTa, nNpencTaBnsloWniA cobolr KpaTkoe
N3JI0)KEHNE B MUCbMEHHOM BUAE MOJIYYEeHHbIX pPe3ysbTaToB (y4ebHOo-uccnenoBaTeNbCKON) TEMBI,
roe aBTOp pacKpbIiBaeT CyTb uccreayemon npobsiembl, MPUBOAUT PasMyHbie TOYKU 3peHus, a
Tak>e cobCTBEHHbIE B3rsabl Ha Hee.

PedepaT posmkeH 6bITb CTPYKTYypMpOBaH (Mo rnaeaM, pasfeniaM, naparpadam) U BKJKYaATb
pa3genbl: BBegeHmMe, OCHOBHaA YaCTb, 3akKj4eHue, CrncokK WncCnoJZib30BaHHbIX WUCTOYHWKOB. B
3aBNCMMOCTW OT TEMATUKN pedepaTa K HEMY MOFyT BbITb 0OOPMIIEHBI MPUJIOXKEHUSA, COAEPXKALLME
OOKYMEeHTbI, unatctpauunn, Tabnnuesl, cxembl 1 T.4. O6bem pedepaTa - 15-20 cTpaHUL, NeYaTHOro
TeKCTa, BKJYasa TUTYbHbINA JINCT, BBEOEHME, 3aK/04eHNne U CNUCOoK nTepaTypbl.

Ero 3agavyamu aBASOTCS:

1. ®opmMmupoBaHue yMeHI/IIZ CaMoCTOATEsIbHON paGOTbI C NCTOYHMUKaMWN nnuTepaTypbl, KUX
cncrteMaTmn3layunsa,

2. Pa3BuTME HaBbIKOB JIOFMYECKOr0 MbILUJIEHUS;
3. YrnybneHne TeopeTuyecknux 3HaHuin no npobseme nccrenoBaHus.

Mpn oueHKe pedepaTa UCNOJb3YIOTCA Cleayowmne KputTepuu:
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- HOBM3Ha TeKCTa;
- 060CHOBAHHOCTb BbibOpa UCTOYHUKA;
- CTerneHb PacKpbITUS CYLLIHOCTM BOMNPOCA;

- cobniopgeHns TpeboBaHMin K 0HOPMIIEHNIO.

KpuTepuu oueHuBaHua pecdepara:

<OTNINYHO» BbinosiHeHbl BCe TpeboBaHMA K HanMcaHuio 1 3alwmTe pedepaTa: ob6o3HayeHa npobiema v
obocHOBaHa €& aKTyanbHOCTb, CAENaH KPAaTKWUA aHasiM3 pas/iNyHbiX TOYEK 3peHus Ha
paccMaTpuBaemylo  npobneMy M JIOTMYHO  U3/I0KeHa  CcOB6CTBEeHHass  Mno3nuus,
ChOPMYIMPOBaHbI BbIBOAbLI, TEMA PACKPbITa MOSIHOCTLIO, BblAEpXaH 00bEM, cobfoaeHbl
TpeboBaHMA K BHELLIHeMY O(OPMIEHNIO, AaHbl MPaBUJIbHbIE OTBEThI Ha [OMOJHNTE/bHbIE)
BOMPOCHI.

«XOpOoLUO» OcHOBHble TpeboBaHWs K pedepaTy M ero 3alinTe BbINOSHEHbI, HO MPW 3TOM AOMNYLUEHbI
Hefno4YéThl. B 4YaCTHOCTW, UMETCA HETOYHOCTU B U3N0XKEHUN MaTepuana; OTCYTCTBYET
nornyeckasl nocnefloBaTeNIbHOCTb B CY)XAEHUSX; He BblAepXaH 06bEM pedepaTa;
MMEeTCS ynyLleHUs B 0pOpMSIEHUN; HA LOMOJHUTESIbHbIE BOMPOCHI MPW 3aluTe AOaHbl
HemnoJsiHble OTBEThI.

«y[0BIeTBOPUTEJIbHO» [IMEITCA CyLeCTBEHHbIE OTCTYMN/eHns oT TpeboBaHUl K pedepnpoBaHmio. B YacTHocTy,
TemMa OCBElLleHa JMWb YaCTUYHO; AONyLleHbl (akTuUyeckne owunbku B copepKaHuu
pecdepaTa WM Npu oTBeTe Ha AOMOJIHUTESIbHbIE BOMPOCHI; BO BPEMS 3aLLUUTblI OTCYTCTBYET
BbIBO/I.

«HeyLoBneTBOpUTenbHoOTeMa pedepaTa He packpbiTa, 06Hapy>XMBaETCs CyLLeCTBEHHOEe HeMmoHUMaHue Npobnemsi.
»

TeMaTuka pedepaToB BblAAETCA NpernogaBaTesieM B KOHLE CEMUHAPCKOro 3aHATUS.
Tpe6oBaHMA K HanNUCaHMUIO 3cce

CpenctBo, MNO3BOJISIOLLIEE OLUEHWUTb YMEHWEe MarucTtpaHTa MUCbMEHHO wu3naraTb CYyTb
nocTaBfeHHOM NpobaieMbl, CAMOCTOSTE/IbHO NPOBOANTL aHaNM3 3To NpobieMbl C UCMNOJSIb30BaHMEM
KOHUENUWA U aHAJIMTUYECKOr0 UHCTPYMEHTapUs COOTBETCTBYOLLEA ANCLUMAVHBLI, AeNaTb BbIBOAbI,
obobuiatoume aBTOPCKYO NO3ULMIO NO NMOCTaBAeHHON npobneme.

TpeboBaHMsA K ohopMieHUIO 3cce

1. TekCT QO/MKEH OTpaXkaTb NMO3ULMIO aBTOpa Mo KakoMy-1nbo akTyasibHOMY Bonpocy (npobneme).
ABTOp AO0/IKEH BbICKa3aTb CBOK TOYKY 3pEHUs U CHopMUpPOBaTb HEMPOTUBOPEYUBYIO CUCTEMY
aprymMeHToB, 060CHOBbIBAKOLLNX NPeANoYTUTENbHOCTL BbIOPaHHOW No3nLmN.

2. B TekcTe no/KHO ObITb NPOAEMOHCTPUPOBAHO BlalleHWe MpeaMeToOM WCC/iefoBaHUsA, ero
MOHATUAHBLIM arnnapaToM, TEPMUHONOIMen, 3HaHWe OOLLEeNPUHATBLIX HayYHbIX KOHUEMNUUA B
3alaHHON NpeagMeTHOW 06/1aCcTX, MOHMMaHNE COBPEMEHHbIX TEHAEHUNI 1 NpobnemM B uccnenoBaHum
npegMeTa.

3. TekcT Oo/KeH ObiTb 3aBepLIEHHbIM N YETKO CTPYKTYPMPOBAHHBLIM, MOCBSLLIEHHbLIM CTPOro
3aflaHHON BbIbpaHHON TeMon NpobnemaTuke.

4. CtuneBoe pewieHne, CTPYKTypHaa opraHu3sauna TeKCTa, JIeKCUKa OO0JKHbl COOTBETCTBOBATb
3aaHHON TeMaTUKe 1 MoCTaBNEHHON aBTOPOM 3aa4de.
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5. O6bbeM - He 6onee 7 cTp., wpndT Times New Roman npsMoro HavepTaHus, Kernb (pa3mep)
wpudTa 14, MeEXAYCTPOYHbIN NHTEPBAJ - NOJYTOPHbLIN.

Kputepuu oueHUBaHuUA 3cce:

«OTJ/INYHO» BbinonHeHbl Bce TpeboBaHWSA K HaMMCaHWIO 3CCe: BrafeHne npeaMeToM WCCNefoBaHus, ero
MOHATWAHLIM annapaToM, TEPMWUHOJNIOrMeNn, 3HaHue OOLWenpUHATLIX Hay4YHbIX KOHLEenuun B
BagjaHHOM npeamMeTHoOM o6nacTu, MOHMMaHWE COBPEMEHHbIX TeHaeHuMn wn npobnem B
nccnenoBaHWMM NpegMeTa; npeacTaBsieHne cobCTBEHHOM TOYKM 3peHns (No3numn, OTHOLLEHNS) NP
pacKpbITUK Npobaemsbl; packpbiTue NpobaemMbl Ha TeopeTUYeCKOM YPOBHe U Ha GbITOBOM ypoBHe,
C NCMOJIb30BaHNEM Hay4HbIX MOHATUNA B KOHTEKCTE pPacCKpbITUS TeMbl 3CCe, apryMeHTauns CBOEeW
Mo3VUMKM C OMOPOM Ha Hay4vHble KoHuenuuu, dakTbl, cobniofeHbl TpeboBaHUS K BHELLIHEMY
ohopMIIEHUIO 3CCe.

«XOpPOLUO» OcHoBHble TpeboBaHUs K 3CCe BbIMOJIHEHbLI, HO MPW 3TOM AOMNYyLlEeHbl Hefo4YéTbl. B YacTHocTy,
IMEeIoTCA HETOYHOCTM B M3JI0OXKEHUM MaTepuana; OTCYTCTBYeT Jlormyeckas nocnefoBaTesbHOCTb B
CY>XOEeHUsIX; He BblAep>KaH 06BbEM; NMEITCS HelOCTaTKM B OChOPMIIEHUN.

«ypnoBneTsopuTen| NmeTcs cywecTBeHHble OTCTynseHUsa oT TpeboBaHW K 3cce. B 4acTHOCTW, TeMa OCBELLeH]

bHO» NMNWb YaCTUYHO; aHaNM3 npobsiemMbl HE MOJIHbIN, OTCYTCTBYIOT BbiBOAbI, 0606LLal0LINE aBTOPCKYIO
No3NUMIO MO MOCTaBJIEHHOW npobneme, KOHUENUUM W  aHaANUTUYECKUA WUHCTPYMEeHTapui
NICNOJIb30BaHbl B HEJOCTAaTO4YHOM 06beMe

«HeynoBneTBOpUT| Tema 3cce He pacKkpbiTa, 06HapPYKNBAETCA CyLLIeCTBEHHOE HeNMoHMMaHne npobnemsi.
eJIbHO»

TpeboBaHUA K KOHTPOJIbHOW paboTe

KoHTponbHaa paboTa npencrtasnaetr cobom oovH M3 BUAOB CaMoOCToATENIbHOM paboThl
obyyatowmxcs. Mo cyTn - 3TO U3N0XKEeHNe OTBETOB Ha onpefesieHHble TeEOpPEeTUYECKME BOMNPOCHI MO
y4yebHOM OMCUUMANHE, @ TakKXe pelleHne npakTuYeckmx 3apayvy. KoHTpoJsibHble NMpoBOOATCA AN
TOro, 4tobbl pas3BUTb y 0byYaloLWKMXCs CNOCOBHOCTM K aHanM3y Hay4dHoOM M y4yebHo nuTepaTypbl,
yMeHune o6o6waTtb, CcMCTeMaTU3NPOBaTb W OLEHWBATb MPAKTUYECKUA W HayYHbIA MaTepuan,
YKPenaATb HaBblKM OBMAAEHUS MOHATUAMWU ONpPeneneHHON HayKn 1 T. 4.

Mpn oueHKe KOHTPOJIbHON MpernoaaBaTe/lb PYKOBOACTBYETCA CNEOYIOWMMU KPUTEPUSAMU:

- paboTa 6bl1a BbINOJIHEHA aBTOPOM CaMOCTOATESIbHO;

- obyyatowmincs nopobpan [OCTATOYHbLIA CMUCOK NUTepaTypbl, KOTOPbIA Heobxoanm Ans
OCMbIC/IEHNSA TE€Mbl KOHTPOJIbHOWM;

- aBTOp cymes1 COCTaBUTb JIOTNYECKN 060CHOBaHHbLIN MaH, KOTOprI‘/‘I COOTBETCTBYET
NMoCTaBJZIEHHbLIM 3aa4aM Cd)OpMyﬂMpOBaHHOIZ uenn,

- obyyaloLMnnCa NpoaHaan3npoBas MaTepuarn;

-  KOHTpo/sibHasi paboTa oTBe4YaeT BceM TpeboBaHMSIM YETKOCTU U3JIOKEHUS WU
apryMeHTUPOBAHHOCTU, 06 BEKTMBHOCTM N IOTMYHOCTU, FPAMOTHOCTM N KOPPEKTHOCTM;

- obyyvatowmincs cymen o6oCcHoBaTb CBOKO TOYKY 3pEHUS;
- KOHTpoJsibHas paboTa ohopmaeHa B COOTBETCTBUU C TpeboBaHUAMY;

- aBTOp 3aWNUTNN KOHTPOJIbHYIO 1N YCNEeWwHO OTBETWUJ1 Ha BCe BOMPOCHLI npernoaaBaTtesid.
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KoHTponbHana paboTa, BbiNoJIHEHHAs HeEBpPeXXHO, HE NO CBOeMy BapuaHTy, 6e3 cobnoaeHuns
npaBu, NpeabsBisieMblX K ee opopMaeHNto, Bo3BpalllaeTca 6e3 NpoBepkn C yKa3zaHUEM MPUYNH,
KoTopble aoBoasTcs go obyyvawouierocs. B aToM criyyae KOHTposibHasi paboTa BbIMNOAHSETCS
MOBTOPHO.

BapmaHT KOHTpOJ'IbHOI7I pa60TbI BblOa€TCA B COOTBETCTBMN C NOPAAKOBbIM HOMEPOM B CMUCKe
MarnmcTpaHTOB.

KpuTepumn oueHkKu 3HaHUK npun HanuCaHum KOHTpOﬂbHOﬁ paﬁoTbl

OTMeTKa «OTJ/IMYHO» BbICTaBNseTCs obyyaloweMycsi, rMoKa3aBlEeMY BCECTOPOHHMUE,
CUCTEMATU3UPOBAHHbIE, rNyboKkMue 3HaHWUS BOMPOCOB KOHTPOJIbHOW pPaboThl U yMeHue yBepeHHO
NPUMEHSATb WX Ha MpPaKTUKE MpU peLlleHMN KOHKPEeTHbIX 3agay, cBoboaHoe © npaBuibHOE
060CHOBaHME NMPUHATBIX PeLleHniA.

OTMeTKa «XO0poLlo» BbICTaBnsieTca obyvalollemMycs, ecim OH TBepAo 3HaeT MaTepuan,
rPaMOTHO M MO CYLLECTBY WU3JlaraeT ero, yMeeT NMPUMEHSATb MoJly4YeHHble 3HAHWS Ha MPakKTUKe, HO
NOMyCKaeT B OTBETE WN B PELLUEHUM 3a4a4 HEKOTOPbIE HETOYHOCTU, KOTOPbIE MOXKET YCTPaAHUTL C
MOMOLLIbIO [IONOJIHUTEbHBLIX BOMPOCOB NpenoaaBaTesns.

OTmeTKa «y[OBNIETBOPUTENIBHO» BbICTaBNSIeTCA obyyatoemycs, nokasasLuemy
(hparMeHTapHbIN, PAa3pPO3HEHHbLIN XapaKTep 3HaHWUN, HEeOOCTATOYHO MNpaBUJibHbIE (POPMYIMPOBKN
0a30BbIX MOHATUA, HApPyLUEHUS JIOFMYECKOW MNOoC/IeoBaTE/IbHOCTU B WU3JIOXKEHUM MPOrpamMMHOro
MaTepuana, Ho NPy 3TOM OH BJlaleeT OCHOBHLIMU MOHATUSAMWN BbIHOCUMbIX Ha KOHTPOJIbHYO paboTy
TeMm, HeobxoaMMbIMU ANs AajibHenWwero oby4yeHuss N MoXXeT NMPUMEHSATb MOoJlyYeHHble 3HaHUS Mo
obpa3uy B CTaHAAPTHOM CMTyauUun.

OTMeTKa «Hey[OOB/ETBOPUTESIbHO» BbICTABASETCSA 0O0yyalolweMycsi, KOTOpbli He 3HaeT
6o/blIei YacT OCHOBHOIO COAEpPXXaHWS BbIHOCUMbIX Ha KOHTPOJIbHYI paboTy BOMPOCOB TEM
ANCUUMANHBI, JonyckaeT rpybble owmnbkn B (HOPMYSIMPOBKAX OCHOBHbLIX MOHATUMA U He yMmeeT
NCNosib30BaTb MOJIyYeHHble 3HaHWUS.

Tpe603a|-|m1 K BbIMOJIHEHUIO TECTOBOIo 3agaHuAa

TecTupoBaHue ABNAETCA OLAHMM N3 OCHOBHbLIX CpencTB (POpPMasibHOrO0 KOHTPO/IA Ka4vecTBa
o6yqu|/|;|. 3TO0 MeTo[, OCHOBAHHLIA Ha CTaHOAPTU3NPOBaAHHbIX 3aAdaHUNAX, KOTOpPble MO3BONAIOT
N3MepUTb MCUXOPU3NOSIOrNYECKNe N JINYHOCTHbIE XapaKTEepPUCTUKKN, @ TakXXe 3HaHUSA, YMeHUs u
HaBblKWN UCMNbITyeMOro.

OCHOBHbIe NMPUHLUMbI TECTUPOBAHWA, cegyloLlne:

— CBA3b C UendaMu O6y‘-IeHVIF| - uenanm TeCcTnpoBaHMA AOOJIXHbI OTBE4YaTb KPUTEPUAM
coumMasibHOM NOIE3HOCTU U 3HAYMMOCTMH, Hay‘-{HOIZ KOPPEKTHOCTN U obwecTBeHHON noanep>Xxku,

— O06BEKTUBHOCTb - WCMOAb30BaHME B Medarorn4yecknx N3MepeHnax 3TOoro npuHUmna
npmn3BaHO He AONYCTUTb Cy6'beKTI/IBI/I3Ma N NpeaB3AaToCTn B npouecce aTunx |/|3MepeH|/||7|;

— CNpaBefMBOCTb M MNACHOCTb - OAMHAKOBO N00po)KenaTesibHOoe OTHOoLUeHWe KO BCeM
obyyalowmMmMcsa, OTKPbITOCTb BCEX 3TAMNOB Npouecca U3MepeHunin, CBOeBPEMEHHOCTb 03HAKOMJIEHMS
obyyaowmxcs ¢ pesynbTaTaMn N3MepeHuni;

— CUCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTMPOBAHMWI N CAaMOMPOBEPOK KaXkaoro y4ebHoro
MOAYJIS, pa3fesa U Ka)[o TeMbl; Ba)HbIM acCNeKTOM [aHHOro NpuHUUna senseTcs TpeboBaHue
penpe3eHTaTUBHOrO NpPeACcTaB/IEHNSA COAEP)XaHUA y4ebHOro Kypca B COAep)XXaHnn TecTa;

- TYMAHHOCTb W 3TMYHOCTb - TEeCTOBble 3alaHuUs W npouefnypa TeCTUPOBAHUS LOJIKHbI
NCKJI0YaTb HaHeceHue Kakoro-nmbo Bpena obyyvalolwmMmcsi, He [OonyCckaTb YLWEMJIEHUS Uux no
HaUMOHaNbHOMY, 3THUYECKOMY, MaTepuasibHOMYy, PacoOBOMY, TEPPUTOPMAJSIbBHOMY, KYJbTYPHOMY
ApYyrvM NpusHakam;
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Ba)kHenwuM siBnseTcs NpuHLUMM, B COOTBETCTBUM C KOTOPbLIM TECTbl A0/KHbI 6bITh
NMoCTPOeHbl MO MeToauke, obecneymBatollein BbiMoNHEHME TpeboBaHWn COOTBETCTBYIOLLErO
¢henepanbHOro rocygapcTeeHHoro obpasoBaTesibHOro CTaHAapTa.

B TecToOBbIX 3a4aHUAX MCNOJIb3YIOTCA HYeTblpe TUMa BOMPOCOB:

— 3aKpbiTas dopma - sBnaseTcs Hambosiee pacnpoCTpaHeHHOW K npejnaraeT HEeCKOJIbKO
anbTepHaTMBHbIX OTBETOB Ha MNOCTaB/IeHHbI Bonpoc. Hanpumep, obyyatowemMycs 3afaeTcs BONpPoC,
TpebyLlniA anbTepHAaTMBHOrO OTBETa «[a» WIN «HeT», <«SABJIAETCA» WIN «He SBAAeTCS»,
«OTHOCUTCS» WM «He OTHOCUTCA» K T.n. TecToBoe 3afaHue, coAepiKalllee BOMPOC B 3aKPbITON
chopme, BKOYaeT B cebs OAUH WM HECKOJIbKO MPaBWUJIbHbIX OTBETOB UM MHOrAa Ha3blBaeTcH
BbIOOPOYHLIM 3aaHMEeM. 3aKpbiTas (opMa BOMPOCOB WUCMOJSb3yeTCs TakXe B TecTax-3afdadvax C
BbIOOPOYHLIMU OTBETAaMU. B TECTOBOM 3a4aHNN B 3TOM C/lyvae ChOpPMYIMPOBaHbI YCIOBME 3a4a4m U
BCe HeobxoAMMble WCXOAHblE [aHHble, a B OTBeTax MpeacTaB/ieHbl HECKO/IbKO BapUMaHTOB
pe3yfbTaTa peLlleHns B YNC0BOM unm bykBeHHOM Buae. O6y4atoLWNNCS OOJHKEH PeLnTb 3adady u
nokasaTb, Kakol 13 NpeacTaB/IieHHbIX OTBETOB OH MOJTy4uI.

— OTKpbITasi hopMa - BOMPOC B OTKPLITOM opme npepcTtaBaseT cobon yTBepXAeHwue,
KOTopoe HeobxoANMO [OMOSIHUTL. [JaHHas popMa MoXKeT ObITb NpeaCcTaB/ieHa B TECTOBOM 3aaHuu,
HanpuMmep, B BUA4E C/IOBECHOIr0 TeKCTa, QOpMybl (ypaBHEHUS), rpadunka, B KOTOPbIX NPOMyLLeHbl
CYLeCTBEHHble COCTaBAsOWME - HYacTu C/ioBa UK OyKBbl, YC/IOBHble 0603HAYEHUs, MUHUN UK
n3obpaxkeHns >3/1eMeHTOB CxeMbl U rpacguka. ObydvaloWwMncs [O/KEH MO MaMsaATU BCTaBUTb
COOTBETCTBYIOLLME INEMEHTLI B yKa3aHHble MecTa («MponycKun»).

— yCTaHOBJIeHe COOTBeTCTBUA - B JaHHOM C/iy4ae 06yqalou4eMyc;| npeanaratloT ABa Crncka,
MexXxny afieMeHTaMn KOTOopbIX clegyeT YCTaHOBUTb COOTBETCTBUE,

— YCTaHOBJIEHME MoCNefoBaTeNbHOCTM - MpeanosaraeT HeobxXxoAMMOCTb YCTAaHOBUTb
NpaBWJIbHYO NOC/ef0BaTENIbHOCTL NpeasiaraeMoro crnnucka cioB uan pas.

KpuTepumn oueHkKu 3HaHUK npun npoeegeHun TeCtTupoBaHusa

OTMeTKa «OTJINYHO» BbICTaBAAETCA npm ycnosun npaBmjibHOro oTeeTa He MeHee 4eM 85%
TecToBbIX 3afaHun;

OTMeTKa «XOpOoLLO» BbICTaB/SAETCHA MPU YCAOBUM MPaBUJIbHOro oTBeTa He MeHee 4eM 70 %
TEeCTOBbIX 3aJaHUN;

OTMeTKa «y00BNE€TBOPUTENLHO» BbICTABIAETCA NPU YCJIOBUN NPaBUIbHOro OTBETA HE MeHee
50 %;

OTMeTKa «Heya0BeTBOPUTEIbHO» BbICTAaBAAETCA NPU YyCI0BMU NPaBUIbHOIO OTBETa MeHee
yeM Ha 50 % TecToOBbIX 3a4aHUN.

PesynbTaTbl TeKyllero KOHTPOJA WCMOJb3YIOTCA MNpu NpoBeaeHUnn l'lpOMe)KyTO'-IHOIZ
aTTeCTaunn.

KpuTepumn oueHKM 3HaHUM Ha 3a4yeTe

dopMa NpPoBEpPKMN 3HAHWIA, YMEHWI 1 HAaBbIKOB, NPMobpeTeHHbIX 06y4YatoLWNMKCS B NMpoLecce
YyCBOEHUA Yy4yebHOro MaTepuana JNEeKLUUOHHbIX, MPaKTUYECKMX U CEMUHAPCKMX 3aHATUA Mo
ANCUUMIINHE.

npOBeﬂ,eHl/Ie 3a4€Ta OpraHu3yeTcda Ha nocnegHenm Hepene ceMecCTpa QOO0 Ha4ala
3K3aMeHaLUWOHHO CceccMn B COOTBETCTBUU C yTBEPXAEHHBLIM pacnmMcCaHNeEM 3aHATUN. 3adyeT
NMPMHNMaETCA rnpenogaBartesieM, HATalOWMUM nekymnnm no OaHHON ONCUUMANHE, 3K33MeHaTOp MOXeT
MPOCTaBUTb 3a4eT 6es3 onpoca wmnn cobecenoBaHusa TeMm 06yqarou_|,|/|Mc;1, KOTOpPble aKTUBHO
y4acCTBOBaJIn B CEMUHAPCKNX 3aHATUAX.

«3a4yTeHo» - BbICTaBAAETCSA npum ycnoBun, ecnn CTyageHT MNoKa3blBaeT XopoLine 3HaHus
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n3y4yeHHoro y4yebHoro maTepuana; CaMOCTOSTE/IbHO, JIOFMYHO M Moc/sefoBaTeNbHO M3NaraeT, u
UHTepnpeTupyeT MaTepuasbl y4ebHOro Kypca; MOJSIHOCTbIO PAacKpPbIBAET CMbICA MpensaraemMoro
BOMpOCA; BNafgeeT OCHOBHbIMM TEPMUHAMM U MOHATUAMM N3YHEHHOrO KypCa; NMoKa3biBAaeT yMeHue
nepenoXnTb TEOPEeTMYECKME 3HAaHUA Ha NpeanosiaraeMbliii MPaKTUYECKUIA OnbIT.

«He 3a4TeHo»- BbICTABASETCS MPU HaJIMUYUM CEPbE3HbIX YMYLLEHWNA B NMPOLIECCE U3J0XKEHUS
y4yebHOro maTepuana; B ciy4ae OTCYTCTBUS 3HAHM OCHOBHbIX MOHSATUN 1 onpeaeneHnin kypca uam
NPUCYTCTBUN BONLLLIONO KOJMYECTBa OLIMOOK NPX MHTEPNPETALIUMA OCHOBHbLIX ONpenesieHnin; ecnu
CTYNEeHT MNoKa3biBaeT 3HayuTeslbHble 3aTPYyAHEHUA MpPX OTBETE Ha MNPEenJIOXKEHHble OCHOBHLIE U
DOTMOJIHUTESIbHbIE BOMPOCHI; MNPX YC/IOBMU OTCYTCTBUS OTBETA HAa OCHOBHOW WU AOMOJSIHUTESNbHLIN
BOMPOCHI.

KpuTepumn oueHKHU 3HAaHMHW Ha 3K3aMeHe

DK3aMeH MOXXeT MPoBOAUTLCS B popMe YCTHOro ornpoca no bunertam (Bonpocam) uam 6e3
61NeToB, C NpeABapuTesIbHOM NOArOTOBKOM NN 6e3 NoAroTOBKM, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeopeTU4ecKux
BOMPOCOB, AaBaTb 3aZayuM No NporpaMmMe JaHHOM0 Kypca.

JK3aMeHauWnoHHble 6uneTbl  (BOMPOChI) YTBEpPXKAAKTCA Ha 3acedaHun  Kadenpsl
MMNOAMUCLIBAOTCA 3aBelylolWuM Kadenpon. B buneTe nOo/mkHO coaep)xkaTbcsa He 6Gonee Tpex
BOMpocoB. KoMMiekT 3K3aMeHaLWOHHbIX 6uneToB MO AUCUMMNINHE O0/DKEeH codep)xaTb 25-30
6buneTos..

DK3aMeHaTop MOXeT MPOCTaBUTb 3K3aMeH 6e3 onpoca nin cobecenoBaHns TeM CTyAeHTaM,
KOTOpble aKTUBHO Y4aCTBOBaJIN B CEMUHAPCKUX 3aHATUAX.

OTMeTKa «OTJ/IMYHO» - CTYOEHT rlyboKo M MPOYHO YCBOWJ BECb MPOrpaMMHbIA MaTepuan,
ncyepnoiBatolle, MocaenoBaTeNlbHO, FPAaMOTHO W JIOTMYECKU CTPOMHO ero usnaraeT, TeCHO
yBSI3bIBA€T TEOPUIO C MpPaKTUKoW. CTydeHT He 3aTPYAHAETCsa C OTBETOM Mpu BUAOU3MEHEHUN
3afaHus, cBoboaHO cnpaBaseTcs C 3aja4amu, 3a4aHUAMN U APYrUMN BUAAMUN NPUMEHEHNS 3HAHWUA,
NMoKa3blBaeT 3HAHWS 3aKOHOAATENbHOrO M HOPMATUBHO-TEXHWUYECKOro MaTepuasioB, NMpPaBUsIbHO
000CHOBbLIBAeT MPUHATbLIE pelleHus, BhajeeT pPa3HOCTOPOHHUMU HaBbIKaAMXM U  MNpuemMaMiu
BbIMNOJIHEHUA NPaKTU4Yecknux paboT, obHapy)XMBAET YMEHNEe CaMoCcToATebHO 0606LaTh 1 u3naraTh
MaTepuas, He gonyckas olnbok.

OTMeTKa «XO0pollo» - CTYAeHT TBEpPAO 3HAeT MpPorpamMMHbIA MaTepuas, FpaMoOTHO K Mo
CYLleCcTBY M3naraeT ero, He J0oMNycKaeT CYLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXET
NPaBUIbLHO MPUMEHATb TEOpPEeTMYECKME MOJIOXKEHUS U BRageeT HeobXxoOAUMbIMM HaBblkamMu Mpwu
BbIMOJIHEHUM NPAKTUYECKUX 3alaHUNA.

OTmeTKa «yOOBNETBOPUTENIBHO» - CTYOEHT YCBOWJ1 TOJIbKO OCHOBHOM MaTepwunas, HO HE 3HaEeT
oTOeNbHbIX peTanen, JOoNyCKaeT HEeTOYHOCTU, He[oCTaTO4YHO nMpaBuiibHble (OPMYJIUPOBKY,
HapylwaeT nocsenoBaTes/ibHOCTb B U3J10KEHUM TNMPOrpaMMHOro M™Matepuasla W  UCNbITbIBaAeT
3aTpyOHEHNA B BbIMOJIHEHNIN NMPaAKTUHECKNX 3afaHun.

OTMeTKa «HeyNOoB/IeTBOPUTESIbHO» = CTYAEHT He 3HAeT 3HAUYNUTESIbHOMN YacTW NPOrPaMMHOro
MaTepunana, pAonyckaeT CcyuwecCTBeHHble 0LIJI/I6KVI, c 6onbwmmMn 3aTPpyOoHEHUAMWU BbINOJIHAET
npakTmnyeckme paboThi.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

Opexos, C.H. buotexHonorus : y4yebHuk / C.H. Opexos, U.U.
Yakanesa ; nog pen. A.B. KatinHckoro. - MockBa :
Akapemus, 2014. - 288 c. - (Bbicwee obpaszoBaHue). - ['pud:
PekomenpgosaHo FBOY BIMO "MepBbit MOCKOBCKUIA
rocyfnapCTBEHHbIA MEeAULNHCKUA YHUBEPCUTET nmMmeHun .M.
CeyeBa". - bubnuorp.: c. 277 - 279 (40 Ha3B.). - ISBN
978-5-4468-0788-8

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+04B
743

Ca3sblkuH, K0.0. buotexHosorus : y4eb. nocobue nna
cTyneHToB Men. By308B / 0.0. Ca3sblkuH, C.H. Opexos, N.1.
Yakanesa ; noj ped. A.B. KaTtauHckoro. - 3-e n3ga., ctep. - M.
: Akagemus, 2008. - 256 c. - (Bbicluee npodeccuoHanbHoe
obpasoBaHue). - N'pudg: PekomeHgosaHo YMO no
MeANLMHCKOMY 1 (hapMaLeBTMYeckoMy obpa3oBaHumio By308B
Poccuu. - Bubnwnorp.: c. 250-251 (26 Ha3B.). - ISBN
978-5-7695-5506-0

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+021
769

YUxeHkenu, B. A. BuotexHonorus : y4ebHoe nocobue / B. A.
YxeHkenu. - CaHkT-MeTepbypr : MpocnekT Haykun, 2024. -
336 c. - ISBN 978-5-906109-06-4. - TeKCT : 3N1€KTPOHHbIN. -
URL: https://znanium.ru/catalog/product/2136169

https://znanium.ru/catalog/document?id=440842

OcHoBbl buoTexHonorum : npakTukym / A. C. CupoTkuH, P. K.
3akunpos, E. B. MNepywkunHa [n gp.]. — 2-e n3g. — KasaHb :
N3patenscteo KHUTY, 2023. — 100 c. — ISBN
978-5-7882-3397-0. — TeKCT : 3NeKTPOHHbIN // Lindposon
obpasoBaTenbHbin pecypc IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/147889.html

https://www.iprbookshop.ru/147889.html

8.2. lononHuTesIbHaA nurepaTtypa

Ha3sBaHue

CcblniKa

MokpyLuH, B.C. OCHOBbI XMMUN U TEXHOJIOMUN
61O00pPraHNyYeCcKNX N CUHTETUYECKMX NNIEKAPCTBEHHbIX
BellecTB : y4yebHoe nocobue ana ctyneHTos By30B / B.C.
MokpywuH, I'.A. Basunos. - CM6. : MpocnekT Haykun, 2018. -
496 c. - N'pnd: OonyuweHo YMO no obpasoBaHuto B obnactu
XMMUYECKON TexHosnormm n buotexHonorun. - bubnanorp.: c.
490 (16 Ha3B.). - ISBN 978-5-903090-23-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+07B
A68

LLlenkyHos, C. H. F'eHeTn4eckasa nHxeHepusa [SNeKTPOHHbIN
pecypc] : yyebHoe nocobue / C. H. LLlenkyHoB. - 5-e
n3a.,2020-05-22. - HoBocnbunpck : Cnbupckoe
yHUBEpcMTeTCKoe n3gaTtennscTtso, 2017. - 514 c. : wn. - T'pud:
PekomeHpoBaHO MuHncTepcTsom obpasoBaHus P®. - 96C
«IPRbooks». - ISBN 978-5-379-02024-8

https://www.iprbookshop.ru/65273.html

Lmna, P. HarnsgHas 6GMoTexHoMorna n reHetTmnyeckas
nHxxeHepus / P. LUmng ; nep. c Hem. A.A. BuHorpagoson, A.A.
CuHowwHa ; nog pea. T.MN. Moconoson, A.A. CnHIOWMWHa. -

Mockga : BUHOM. NabopaTopusa 3HaHun, 2016. - 325 c. : nn. -

3arn. un aBT. opur.: Taschenatlas der Biotechnologie und
Gentechnik / Rolf D. Schmid. - Bubnwnorp.: c. 294-316. - Ykas.
MUKpoOOpraHn3mos: c. 318-320. - ISBN 978-5-94774-767-6

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+04B
95B

YeunHa, O. H. Obwas buotexHonorms : y4ebHuK ans By3oB /
0. H. YeuynHa. — 3-e n3ga., nepepab. n gon. — Mockaa :
M3paTenbcTBo KOpanT, 2025. — 266 c. — (Bbiclwiee
obpasoBaHue). — ISBN 978-5-534-13660-9. — TekcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpant
[canT]. — URL: https://urait.ru/bcode/565063

https://urait.ru/bcode/565063

KanawHunkoBa, E. A., OcHOBbl BuoTexHonorun : yyebHoe
nocobue / E. A. KanawHukosa, M. K0. YepegHuyerko, P. H.
KupakocsH, O. b. NonneaHoBa. — MockBa : KHoPyc, 2023. —
277 c. — ISBN 978-5-406-11661-6. — URL:
https://book.ru/book/949375

https://book.ru/book/949375
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8.3. NHcbopMaLMOHHO-TEJIEKOMMYHUKALMOHHbIE pecypcbl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 3eKTPOHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
nsgatenbckuin ueHTp UHdppa-M". - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTa
o6HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtesnen. - TekcT:
3NEKTPOHHbIN. ®PoHA DBC hopMmpyeTCsa C y4eTOM BCeX U3MEHeHNI obpa3oBaTesibHbIX CTAaHAAPTOB U
BKJIt0OYaEeT y4ebHuku, yyebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTaunm,
SHUMKIONEeAnn, CQI0BaApPU U CNPaBOYHUKW, 3aKOHO4AaTeIbHO-HOPMAaTUBHbIE JOKYMEHTHI,
cneuymanbHble nepuognyeckne n3fgaHnua n u3gaHus, BolnyCcKkaemsle n3gatesibCTBamMmu By30B.
http://znanium.com/catalog/ 9bC «KoHCynbTaHT cTyaeHTa». Konnekunn: MeguuunHa.
3apaBooxpaHeHune (BMO), NIOTAP-Megauna. NpeMnyM KOMMIEKT : CTyAeHYecKas 3N1eKTpoHHas
bnbnnoTteka : cant / OO0 «MNonutexpecypc». INeKTpoHHasa bubanoTeka TEXHNYECKOro By3a. -
MockBa, 2012. - . - URL: http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum poctyna: ans
3aperucTpup. nosib3oBaTesien. - TeKCT NEKTPOHHbIN. ABNAETCS 3/1eKTPoHHON BubnmoTevHom
cuctemon (3bC), npepocTaBasaoWEn OCTYN Yepes ceTb IHTepHET K y4ebHOM nuTepaType n
OOMNOSIHUTENbHLIM MaTepuanam, NpuobpeTeHHbIM Ha OCHOBAHUWN MPSAMbIX AOrOBOPOB C
npasoobnagatenaMmu. MNoAHOCTLIO COOTBETCTBYET TpeboBaHUAM hefepasibHbIX FOCYAapPCTBEHHbIX
obpa3oBaTeNbHbIX CTaHAaApPTOB TpeTbero nokoneHus (ProcC BO 3+) K koMnaekToBaHUo bubnunoTex,
B TOM YUCJIe 3NEeKTPOHHbIX, B YacTu hopMmnposaHUs (OHLOB OCHOBHOW N A0MONHUTESIbHOMN
nutepaTypsl, ana CroO, BO v acnupaHTypsbl. http://www.studentlibrary.ru/cgi-bin/mb4x
«KOHCyNnbTaHT Bpaya» : 3N1eKTPOHHasA MeaunumnHckaa bubnmnoTteka : cant / O00 «lMonntexpecypc».
DNeKTpoHHasa bubanoTeka TexHNnYeckoro Bysa. - MockBa, 2012. - . - URL:
http://www.rosmedlib.ru/cgi-bin/mb4x - Pexxum goctyna: onsa 3aperucrtpup. nosb3oBaTenen. - TeKCT
3NeKTPOHHbIN. Hala uenb caenaTtb npodeccnoHasibHoe pa3suTve B MeAnLMHe KOM(OPTHbIM,
No3ToMy rnaBHas Halla 3ajaYva - YA0BNeTBOPUTbL NOTPebHOCTU Bpayen 1 BCcex Apyrunx
MeONUNHCKUX pabOTHUKOB B nojly4eHnn nHpopmaumn. Mo Mmepe TOro, Kak MU3MeHsI0TCH
noTpebHOCTK Bpayen, usmeHsaemca n Mol. http://www.rosmedlib.ru/cgi-bin/mb4x
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

cncTemMaTulauma  3HaHWUN,
KOHTPOJIb 1 KoppeKkuus

Pazpen / Tema MeToabl 0byyeHus Cnocobbl (hopMbl) CpencTtsa
obyyeHuns
C YK@3aHneM OCHOBHbIX y4ebHbIX| obyyeHns
3/1eMeHTOB

buoTexHosorns Kak Hayka wlekuus, AyouTopHas YcTHas  peub,

Chepa npoussBoacTBa. KpaTkKasKoHCMeKTMpoBaHue, NMCbMO,

ncTopus pa3sBuTuaAnpuobpeTeHne 3HaHU, |((n3y4eHune HOBOIOCXEMbl,

BroTexHonorn. hopMunpoBaHmne ymeHui n ly4ebHoro MaTepuana,pucyHku,
HaBbIKOB, 3aKpenseHue, (popMnpoBaHue ny4ebHuKM,
NpoBepKa 3HaHWN, ICOBEpLLUEHCTBOBaHNE y4ebHble
YMEHUI HaBbIKOB YMeHUnIn ] HaBbIKOB,[mocobuns

o606LeHne %

cncTeMaTusauma  3HaHUN,
KOHTPO/Ib 1 KOppeKuus

3HAHWI)
BEunocnctembl, 6MoobbekTbl Kak/lekuuns, AyaounTopHas YcTHas  peub,
CpencTBo NMPOn3BOACTBAKOHCMEKTUPOBAHNE, MMCbMO,
INeKapCTBEHHbIX, npnobpeTeHne 3HaHUN, [((M3yyeHune HOBOIOCXEMb,
MNPOoUNaKTNYECKNX nichopMmpoBaHue ymeHun n ly4ebHoro MaTepuana,puCcyHku,
INMarHOCTUYECKNX CPeacTB. HaBbIKOB, 3aKpenJeHne, (hopMnpoBaHue ny4ebHnKN,
NMpoBepKa 3HaHWN, CoOBEpLUEHCTBOBaHME yyebHble
YMEHWUI HaBbIKOB YMeHMIn " HaBbIKOB,nocobuns
ob6obLieHne 7

cncTemMaTulaumnsa  3HaHUNA,
KOHTPOJIb 1 KoppeKuus

3HaHWN)
KneTo4Has NHXeHepusa wiekums, AyaouTopHas YcTHas  peusb,
CMONIb30BaHNE ee MeTOLOB BKOHCMEKTMpOBaHMe, MMCbMO,
CO30aHMM MUKPOOPraHM3MoB wunpuobpeTeHne 3HaHWUn, |(M3y4eHne HOBOIOCXEMbl,
KNeTOK  paCTeHUn - HOBbIX(hOPMMPOBAHME YMEHUN 1 [y4ebHoro MaTepuana,pucyHku,
npoayLeHToB 61oNornyeckMHaBbIKOB, 3aKpenseHne, (hopMupoBaHme ny4ebHuKM,
@KTUBHbIX (NekapCTBEHHbIX)[MPOBEPKa 3HaHWN, CoBEepLUEHCTBOBaHWE y4yebHble
BeLLecTs. YMEHUI HaBbIKOB YMeHMIn 7] HaBbIKOB,[Mocobuns

o6o6LeHne "
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3HaHWN)

CeHeTn4yeckas
co3jaHue C

NNeKapCTBEHHbIX
OCHOBHbIE

INHK.

MeTonoB npoayLueHTOB HOBbIX|

TEXHONIOrMNn  PeKOMOUNHAHTHOW

NHXeHepua 7
NMOMOLLbIO e

BELLLeCTB.
NPUHLUMUMBI

Nekums,
KOHCNEKTMPOBaHMe,
npnobpeTeHne 3HaHNRA,
hopMupoBaHmne ymeHui
HaBbIKOB, 3aKpenJseHune,
npoBepKa 3HaHui,
YMEHMI HaBbIKOB

n

AyanTopHas

(n3yyeHmne HOBOI O
ly4yebHoro MaTepuana,
bopmumpoBaHune 7
ICOBEpLLUEHCTBOBaHME
YMeHMI " HaBbIKOB,
o6obuieHne v

cucTeMaTmlaums  3HaHUN,
KOHTPOJIb U KoppeKuus
3HAHNN)

YcTHas  peusb,
nMcbMo,
CXeMbI,
PUCYHKW,
y4ebHukn,
yyebHble
nocobus

hbepmeHTOB,
KOMIMJIEKCOB
NPOAYyLEHTOB)
Mpon3BOACTBA.

HXeHepHas 3H3UMONIOMNA U
noBbileHne 3(hHEeKTUBHOCTU 61
006beKkToB  (MHAMBMAYAsbHbIX

MEepPMEHTHbIX]
n KJ1eTOK
B yCnoBuAX

Nekuuns,
KOHCMNeKTNpoBaHue,
npuobpeTeHne 3HaHUN,
hopMMpoBaHue ymeHnmn
HaBbIKOB, 3aKpenJeHune,
NpoBepKa 3HaHWN,
YMEHWUI HaBbIKOB

n

AyouTopHas

(n3y4veHne HOBOIO
ly4yebHoro MaTepuana,
bopmumpoBaHune 7
ICOBEpLLUEHCTBOBaHME
YMeHMIn 7] HaBbIKOB,
obobLueHne n

cucTeMaTmlaumsa  3HAHWUN,
KOHTPOJIb U KOppeKuus
3HAHWI)

YcTHas  pedb,
nMcbMo,
CXEMBbI,
PUCYHKW,
y4ebHumKn,
ly4yebHble
nocobus

CeHoOMUMKa 1 npoTeoMmnKa

Nekumns,
KOHCNEeKTMPOBaHMe,
npnobpeTeHne 3HaHNRA,
hopMmpoBaHne yMeHnn
HaBbIKOB, 3aKpenJeHne,
NpoBEepKa 3HaHWN,
YMEHWUI HaBbIKOB

n

AyaunTopHas

(n3y4eHne HOBOr O
y4ebHoro MaTepnana,
bopmumpoBaHmne 7
CoBEpLLUEHCTBOBaHWE
yMeHun n HaBbIKOB,
obobLueHne 7

cncTeMaTusauma  3HaHURN,
KOHTPO/Ib W KOppeKuus
3HaHWN)

YcTHas  peub,
nuceMo,
CXeMbI,
PUCYHKMW,
y4ebHuKn,
yyebHble
nocobus

nonyvyeHuna

BENOTEXHONOrMYECKUn  npouecd
KaK 6a30BbIN 3Tan,
obecneymBalOWn  Cbipbe AN

MNPOoMNaKTUYECKMX nnu
MMArHOCTUYECKMX MNpernapaTos,

Nepapxnyeckas CTPYKTYpa
BNOTEXHONOrNYECKOro
Npon3BOACTBA.

NeKapCTBEHHbIX,

Nekums,
KOHCNEKTMPOBaHMe,
npnobpeTeHne 3HaHNRA,
hopMupoBaHmne ymeHui
HaBbIKOB, 3aKpenJseHune,
npoBepKa 3HaHui,
YMEHMI HaBbIKOB

n

AyanTopHas

(n3yyeHmne HOBOI O
ly4yebHoro MaTepuana,
bopmumpoBaHune 7
ICOBEpLLUEHCTBOBaHME
YMeHMI " HaBbIKOB,
o6o6uieHne v

cucTemMaTmsaumsa  3HaHWUN,

YcTHas  peusb,
nMcbMo,
CXeMbI,
PUCYHKW,
y4ebHukn,
yyebHble
nocobus
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KOHTPOJIb U KoppeKuus
3HAHNN)

EnovHas cuctema GLP, GCP wu
GMP npu npeaokaMHUYECKOM,
KJINHNYECKOM ncnbiTaHUM
NeKkapcTB M KX MPOM3BOACTBE,
OcobeHHOCTH GMP
NPYMEHNTENIbHO K|
B1OTEXHOIOrNYEeCKOMY
MPOM3BOACTBY.

Nekuuns,
KOHCMNEeKTNpoBaHMe,
npuobpeTeHne 3HaHUN,
bopMMpoBaHNE yMeHUn n
HaBbIKOB, 3aKpenJieHune,
MpoBepKa 3HaHuNR,
YMEHWUI HaBbIKOB

AyouTopHas

(n3y4veHne HOBOIO
ly4yebHoro MaTepuana,
bopmumpoBaHune 7
COBEpLLUEHCTBOBaHME
YMeHUnIn 7] HaBbIKOB,
obobLLeHne n

cucTeMaTmlaumsa  3HAHWUN,
KOHTPOJIb U KOppeKuus
3HAHWI)

YcTHas  pedb,
nMcbMo,
CXEMBbI,
PUCYHKW,
y4ebHuKn,
ly4yebHble
nocobus

BEVOTEXHOMOMMS Kak Hayka W
cchepa npowussoacTBa. KpaTkas
cTopus pa3BUTUS
brnotexHonornu.

Nekumns,
KOHCNEeKTMPOBaHMe,
npnobpeTeHne 3HaHNRA,
bopMMpoBaHNE yMEHUN n
HaBbIKOB, 3aKpenJeHne,
NpoBEepKa 3HaHWN,
YMEHWUI HaBbIKOB

AyaunTopHas

(n3y4eHne HOBOr O
yyebHoro MaTepwnana,
bopmumpoBaHmne 7
CoBEpLLUEHCTBOBaHWE
yMeHun n HaBbIKOB,
obobLueHne 7

cncTeMaTusauma  3HaHURN,
KOHTPO/Ib W KOppeKuus
3HaHWN)

YcTHas  peub,
NnMcbMo,
CXeMbI,
PUCYHKMW,
y4ebHuKn,
yyebHble
nocobus

PekoMbMHaTHbIE 6enku 7
nonunenTuabl. IHCYynnH.

Nekumns,
KOHCNEKTMPOBaHMe,
npnobpeTeHne 3HaHNRA,
bopMMpoBaHNE yMeHUn n
HaBbIKOB, 3aKpenJseHune,
npoBepKa 3HaHui,
YMEHMI HaBbIKOB

AyanTopHas

(n3yyeHmne HOBOI O
ly4yebHoro MaTepuana,
bopmumpoBaHune 7
ICOBEpLLUEHCTBOBaHME
YMeHMI " HaBbIKOB,
o6o6uieHne v

cucteMaTmlaums  3HaHWUN,
KOHTPOJIb U KOoppeKuus
3HAHNN)

YcTHas  peusb,
nMcbMo,
CXeMbI,
PUCYHKW,
y4ebHukn,
yyebHble
nocobusn

BNOTEXHONOMNSA  @aMUHOKUCIIOT.
Mnkpobuonornyeckunin CMHTes

Nekuuns,
KOHCMeKTNpoBaHue,
npuobpeTeHne 3HaHUN,
hopMMpoBaHNE yMeHUN n
HaBbIKOB, 3aKpenJsieHune,
MpoBepKa 3HaHuNR,
YMEHWUI HaBbIKOB

AyouTopHas

(n3y4veHne HOBOIO
ly4yebHoro MaTepuana,
bopmumpoBaHune 7
CoBEpLLUEHCTBOBaHNE
YMeHMIn 7] HaBbIKOB,
obobLueHne v

YcTHas  peub,
nMcbMo,
CXEMBbI,
PUCYHKW,
y4ebHuKn,
ly4yebHble
nocobus
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cncreMaTmslaunma

KOHTPOJIb 1 KoppeKkuus

3HaHUN,

BHAHWI)
buoTexHonorns BuUTaMuHoOB uwJlekuus, AyaunTopHas YcTHas  peub,
KohepMeHTOB. KOHCMeKTUpPOoBaHMe, nnucbmo,
npnobpeTeHne 3HaHNN, [(M3yyeHune HOBOIOCXeMbl,
hopMumpoBaHue ymeHuin n ly4ebHoro MaTepuana,puCcyHku,
HaBbIKOB, 3aKpenJseHne, |hopmMMpoBaHue ny4ebHunKnN,
MpoBepKa 3HaHuNn, ICOBEpLLUEHCTBOBaHME yyebHble
YMEHWUI HaBbIKOB YMeHMnIn n HaBbIKOB,mocobuns
o6obLieHne 7
cucTeMaTmlaumsa  3HaHUN,
KOHTPOJ/Ib W KOppeKuus
3HaHWN)
BuoTexHonorns cTepounaHblekuns, AyaounTopHas YcTHas  peusb,
rfOPMOHOB. KOHCMEeKTUpOBaHue, nncbmo,
npnobpeTeHne 3HaHNR, [(M3yyeHune HOBOIOCXEMb,
bopMmMpoBaHuE ymeHui u y4ebHoro MaTepuana,pucyHku,
HaBbIKOB, 3aKpenJseHne, [popmMMpoBaHue ny4ebHnKN,
NpoBepKa 3HaHWR, ICOBEpLLUEHCTBOBaHME yyebHble
YMEHWNI HaBbIKOB YMEHWNN " HaBbIKOB,nocobuns
o6o6uieHne v
cucTemMaTmsaumsa  3HaHUN,
KOHTPOJIb U KOppeKkuus
3HAHNN)
Ky nibTypbl pacTutensHbiXlekuns, AyouTopHas YcTHas  pedb,
KNeToK n noJly4eHNEKOHCNEKTNPOBaAHME, nMcbMo,
IneKapCTBEHHbIX BELLECTB. npuobpeTteHne 3HaHUN, [(N3yyYeHue HOBOrOjCXeMbl,
hopMumpoBaHue ymeHuin n ly4ebHoro MaTepuana,pucyHku,
HaBbIKOB, 3aKpenJsieHne, (hopMMpoBaHue ny4ebHmKN,
MpoBepKa 3HaHuNR, ICOBEpLLUEHCTBOBaHMe ly4yebHble
YMEHUI HaBbIKOB YMeHMIn 7] HaBbIKOB,[mocobuns
obobLieHne n
cucTeMaTmlaumsa  3HaHUN,
KOHTPOJIb U KOppeKuus
BHAHWI)
AHTUONOTNKN Kakllekuuns, AyaunTopHas YcTHas  peub,
bnotexHonornyeckne KOHCMeKTUpPOBaHMe, nnucbmo,
NPOAYKTbI. BuocnHTe3npnobpeTeHne 3HaHUI,  [(n3yveHune HOBOrOCXeMbl,
@QHTNONOTUKOB. hopMumpoBaHue ymeHuin n ly4ebHoro MaTepuana,puCcyHku,
HaBbIKOB, 3aKpenJseHne, |hopmMMnpoBaHue ny4ebHunKnN,
MpoBepKa 3HaHuN, ICOBEpLLUEeHCTBOBaHNE yyebHble
YMEHWUI HaBbIKOB YMeHMIn n HaBbIKOB,mocobuns
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obobLieHne 7
cucTemMaTusaumsa  3HaHUN,
KOHTPOJIb U  KoppeKuus
3HaHWN)

IMMyHOBMOTEXHOOrNA. Nekums, AyaounTopHas YcTHas  peusb,

BaKuUWHbI. TexHONorn4yeckasKoHCNeKTupoBaHume, nMcbMo,

CXemMa Npou3BOACTBa BakKUWH WnpuobpeTeHue 3HaHun, [(M3yyeHune HOBOroCXeMbl,

CbIBOPOTOK. hopMmpoBaHue ymeHun n ly4ebHoro MaTepuana,pucyHku,
HaBbIKOB, 3aKpenJsieHne, (hopMMpoBaHue ny4ebHuKM,
npoBepKa 3HaHWR, coBepLUeHCTBOBaHMe yyebHble
YMEHWNI HaBbIKOB YMEHWNN " HaBbIKOB,nocobuns

o606LeHne u
cucTemMaTmsaumsa  3HaHUN,
KOHTPO/Ib 1 KOppeKLuus
3HAHNN)

MOHOKJIOHa/IbHbIE aHTUTENa. Nekumns, AyouTopHas YcTHas  pedb,
KOHCMeKTupoBaHue, N1UcbMo,
npuobpeTeHne 3HaHUN, [(N3yyYeHune HOBOIOCXEeMbl,
bopMunpoBaHme ymeHui n ly4ebHoro MaTepuana,pucyHku,
HaBbIKOB, 3aKpenJseHune, [hopMMpoBaHue ny4ebHnKN,
NpoBepKa 3HaHWN, ICoOBEpLLUEHCTBOBaHNE y4ebHble
YMEHUI HaBbIKOB YMeHMIn 7] HaBbIKOB,[mocobuns

obobLueHne n
cucTemMaTmsaumsa  3HaHUN,
KOHTPOJIb U KOppeKuus
BHAHWI)
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Adobe Reader DC CBobogHas nuueH3nsa

7-Zip CBoboaHasa nueH3us

Microsoft Office Word 2010 Homep npoaykTta 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

10.2. NMNepeyeHb HeOOXOAUMBIX UH(DOPMALMOHHbIX CMPABOYHbIX CUCTEM:

Kaxgbin obyyvatowminca B Te4eHmne Bcero nepnona obyveHna obecnedyeH nHOANBMAYa AbHbIM
HeorpaHU4YeHHbIM OOCTYMOM K 3/1IeKTPOHHO-6UBIMOTEYHBIM CUCTEMAM:

HasBaHue

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe)xum pocTyna: ans 3aperucTpup. nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3paHa B
1999 roay no nHnumaTmee Poccminckoro coHaa pyHOAaMeHTallbHbIX NCCenoBaHuin onsi obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMa K BeAYLWMUM UHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NMYBINKaLMSAMN U HbIHE ABNAETCA BeAyLLEeN 3/IeKTPOHHON 6nbnnoTekon Hay4HON NepnoanKN Ha pyCcCKoM
A3blke B Mupe. https://elibrary.ru/defaultx.asp

HauwvoHanbHasa anekTpoHHaa 6bubnnoTteka (HIB) : henepanbHas rocygapcTBeHHas MHHOOPMaLMOHHAa cucTema : CanT /
MunHNCTEpCTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTenen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaumnHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BEAYLIMMN POCCUMACKMMKN BubnnoTekamm Npu noaaepxke MnHNCTepcTBa KyabTypbl Poccumnckom
depepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBLIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N30aHHbIM, U34aBaeMblM N XpPaHALWMMCA B (DOHAAX POCCMACKUX BMBANOTEK N34aHNAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeeHunin. B HacToawee BpeMsa npoekT H3b Bkao4aeT
6onee 1.660.000 31eKTPOHHbIX KHUI, 6osiee 33.000.000 3anucen kaTanoros. https://H36.pd/

IOPAUT : anekTpoHHO-6nbnmoTeyHan cnctema : cant / OO0 «3neKTpoHHOEe n3gaTenscTBo OpanT». - Mockea, 2020 - . -
URL: https://urait.ru/ - Pexxum gocTtyna: Ans 3aperncTpup. nosb3oBaTenen. - TeKCT 3N1eKTPOoHHbIN. Obpa3oBaTenbHas
nnaTdopma KOpanT — obpa3oBaTeNbHbIN pecypc, 3N1eKTPoHHas bubnmoteka n MHTEpPHET-MarasuH, roe YNTaT U NOKyNalT
3JIEKTPOHHbIe 1 NeYaTHble y4yebHNKN aBTOPOB — npenogaBaTesien BeAyLnX YHUBEPCUTETOB A5 BCEX YPOBHEN
npogeccnoHanbHoro obpasoBaHus, a Tak)Ke Mosb3yTCA BUAEO- U ayAMoMaTepnanaMmm, TeCTUPOBaHNEM U CEpBUCaMun Ans
npenogasaTtesien, AOCTYNHbIMK 24 Yaca 7 AHen B HeJen.

Ona obyyvaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYN) K CAeAyolWnuM COBPEMEHHbIM
npodeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Remedium.ru. HpopMaLMOHHO-aHaNUTUYECKUIA nopTan : canT. - Mocksa, 2013. - . - URL: http://www.remedium.ru// -
TeKCT: DNeKTPOHHbIN.MHhOopMaLMOHHO-aHaNnTNYeCcKnin nopTan Remedium.ru - camas akTyasbHas MHHOOPMALMA O PbIHKe
nekapcTB U MegnumMHCKoro obecneyeHns. Ha cTpaHuuax canTa Bbl HaMAeTe aHaAUTUYecKue cTaTby No
hapmaLeBTMHeCKOMY PbIHKY Poccnn n cTpaH CHIT, penTuHr Npon3BoanTeien IeKapCTBEHHbIX cpeacTs. MHhopMaLMoHHO
CnpaBOoYHble MaTepuabl AN cneunanncTos B obnacTu hapmMaleBTUKN, MeAULMHbLI 1 34paBooXpaHeHuns. [onesHble coBeThl,
OOKYMEHTbI, MaTepuaJsbl 415 pyKoBoauTenenm n paboTHMKOB anTeyHbix ceTen. http://www.remedium.ru/

Znanium.com. ba3oBas KonekUuns : IN1eKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTEebCKUNA LLEHTP
NHdppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog - Pexxum gocTtyna: ons 3aperncTpup. nosb3oBaTenen. -
TeKCT: 3N1eKTPOHHbIN. ®oHA 9BC hopMmpyeTCs C y4eTOM BCEX U3MEHEeHU obpa3oBaTeslbHbIX CTaHAAPTOB N BKAOYaeT
yyebHukun, yyebHble nocobus, YMK, moHorpadumn, asTopedepaTsl, AUcCcepTauum, sHUMKIONEeANn, C/I0Bapy 1N CNPaBOYHUKMN,
3aKOHOAaTesIbHO-HOPMATUBHbIE AOKYMEHTbI, CleunasbHble Nnepnognyeckmne nsgaHnsa n nsgaHus, Bbinyckaemble
n3gatenbcTBamm By30B. http://znanium.com/catalog/

FocynapCTBEHHbIN peecTp SIeKapCTBEHHbIX CPeacTB : [canT] / MMHMCTepCcTBO 34paBooxpaHeHnsa Poccunckon depgepauunn. -
MockBa. - URL: http://grls.rosminzdrav.ru/Default.aspx. - TeKcT: a1eKTpoHHbIN. http://grls.rosminzdrav.ru/Default.aspx

BcemupHas opraHmsauuns 3apaBooxpaHeHmns : rnobanbHbi Beb-canT / OpraHmsaumsa obbegmnHeHHbIX Hauui, - URL:
https://www.who.int/ru#/ - TekcT: 91eKTPOHHbIN.OCHOBHbLIMM 3afa4aMn BO3 aABnsa0TCA: NpefocTaB/ieHne MexayHapoaHbIX
pekoMeHpaumn B 061acTn 34paBoOOXpPaHeHNs; yCTaHOB/IEHe CTaHAapPTOB 34PaBOOXPaHEHUS; COTPYLHNYECTBO C
npaBuTeNbCTBaMM CTpPaH B 061aCTn yCUIeHMS HauMOHasIbHbIX MPOrpaMM 34paBoOXpaHeHuns; pa3paboTka n nepenaya
COOTBETCTBYIOLLUNX TEXHOIOMMIA, HHOPMaL MM U CTaHAAPTOB 34PaBOOXPAHEHNS.
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Ha3BaHue

/index.php/weblinks?task=weblink.go&id=81
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

YyebHasa ayantopus ons nposeneHus
3aHATUA CeEMMHAPCKOro Tuna (7-7-4)
385000, Pecnybnnka Apgbires, r.
Marikon, yn. CoeTtckas, nom Ne 197A,
Y4yebHbin koprniyc Ne 7,
dapmaLeBTUYeCKUn pakynbTeT
YuTanbHbIn 3an yHMBepcuTeTa 385000,
Pecnybnvnka Agbires, r. Mankon, yn.
NepBomawnckas, a. 191

Y4yebHas mebenb Ha 24 nocafoyHbIX
MecCTa, A0CKa, HarnsgHble MaTepuansl

Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1 MSO
02260-018-0000106-48095

MomeLlleHne AN CaMOCTOATEIbHON
paboTbl obyyatowmnxcsa. 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomarickas, gom Ne 191

OcCHalleHHOoe KOMMbIOTEPHOW TEXHUKOMN
M NogK4YeHneMm K cetu «MHTepHeT» 1
pnoctynom B NOC (4nTanbHbIN 3an
OrboyY BO «MI'TY»): koMmnbloTepHoe
OCHalleHune C BbIXoaoM B IHTepHeT Ha
30 NocanoYHbIX MECT, OCHALLEHHble
cneunannsnpoBaHHon mebenbto
(cTynbs, cToNbI, WKadbl, WKapbl
BbICTABOYHbIE), MyNbTUMEAUNHOE
obopynoBaHMe, oprrexHuka
(MPUHTEpPLI, CKaHEePbl, KCEPOKC).

Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1 MSO
02260-018-0000106-48095
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