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Mporpamma ancumnnuHbl "BrotexHonorua"; 33.05.01 dapmauuns; npodeccop, a.H. (npodeccop) baraesa T.B.

Mporpammy ovcumnnnHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) baraesa T.B. Kadpenpa
6roxmmmm n broTexHonorum otaeneHne buonormumn n buotexHonorum , Tatiana.Bagaeva@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto aucumnnvHbl 'BrioTtexHonorust' aensietcs yrnybneHHoe nlydeHne TeopeTnyeckmx u
NPaKkTUYeCKUX OCHOB BuodhapmMaLeBTNKM U OOPMUPOBAHNE CUCTEMHBIX 3HAHWUIA MO MNONYYEHWUIO
NeKapCTBEHHbIX, MPOPUNAKTUYECKMX N AMArHOCTUYECKMX NpenapaToB BUTEXHONOrMYEeCKUMU
MeToAaMu CUHTe3a 1 TpaHcgopMaLmnmn, B COOTBETCTBMM C MPOGECCUOHANBHBIMUY 3aa4amMm
npoBu3opa.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.6.30 ducumnnaunHbl (Mogynn)" OCHOBHOW
obpasosaTtenbHol nporpammbl 33.05.01 dapmauus n otHocuTCS K 6a30BOW
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 4 kypce, 8 ceMecTp.

[aHHas yyebHas oucumnanHa OTHOCUTCS K aucumnanHam 6a3oBoi 4acTu BK/KOYEHA B MPOrpamMMmbl
cneunanuteta. OcsamBaetcs Ha 4 kypce (8 cemecTp).

Lna ycnewHoro oCBOEHNS OaHHOW AMCLUMUMNANHBI HYXXHO OCBOEHME B Ka4eCTBE MpeLllecTByoWwmX
cnenyowux aucumnnui: 'buoxumus’, 'Mukpobuonorus', 'MonekynspHasa 6uonorus’, 'Xumus',
'‘dapmMakorHosus'.

3. KomneTteHuumn obyuarowterocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL MU

OK-1
(0bLekynbTypHbIE CnocobHOCTbIO K aBCTPakTHOMY MbILWIEHNIO, aHANN3y CUHTE3Y
KOMreTeHuun)

[(OTOBHOCTbIO pewarb cTaHaapTHble 3a4a4u
OMK-1 NpogecCcrMoHanbHOM 0eaTenbHOCTU C UCNONb30BaAHNEM

NH MaUWOHHbBIX, Bubnuor NYeCKmX B
(npodpeccunoHanbHble ¢pop g” ° .0 Q OrpacpM4ecKkmx pecypcos,
KOMMETEHLN) MeaMKO-brMonornyeckon TEpMUHONOrK, }

NHPOPMaLMOHHO-KOMMYHUKALIMOHHbBIX TEXHONOMNA 1 Y4eTOM

OCHOBHbIX TPebOBaHM NHPOPMALMOHHOM 6e30MacHOCTM
OriK-7 CnocobHOCTbIO K OLEeHKe MOPAOPYHKLNOHANBHBIX,
(NnpodheccunoHanbHble JOM3MONOrNYeCcKmMx COCTOSAHNIA 1 NATONOrMYECKMX NPOLLECCOB B
KOMNeTeHLmm) opraHuame 4yenoseka Ons pelweHns npodpeccnoHanbHblX 3ana4
OrK-9 [(OTOBHOCTbIO K NPUMEHEHNIO CMELMann3vpoBaHHOMo
(npodpeccunoHanbHble 06opynoBaHNSA N MEANLNHCKNX U3LENNIA, NPEeayCMOTPEHHbIX
KOMNeTeHLmm) NS UCNONb30BaHNS B NPOdPEeCCUoHanbHoM cpepe
MK-3 CnocobHOCTbIO K OCYLECTBIEHNIO TEXHOMOMMYECKMX NPOLIECCOB
(npodheccunoHanbHbie NPV NPOM3BOACTBE U U3rOTOBEHUIO IEKAPCTBEHHbIX CPEACTB
KOMMeTeHuun)
K-22 CnoCoBHOCTbLIO K y4acTuo B NPOBEAEHWNMN HAYYHbIX
(npodbeccmoHanbHble MCCNENOBAHNIA y P y
KOMMeTeHuunn)
MK-23 CnocobHOCTbIO K y4acTuO BO BHEAPEHMM HOBbIX METOA0B U
(npodheccunoHanbHbie MeToauK B cdoepe pas3paboTku, NponsBoacTea 1 obpateHms
KOMNeTeHLmm) NeKkapCTBEHHbIX CPEACTB
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Mporpamma ancumnnuHbl "BrotexHonorua"; 33.05.01 dapmauuns; npodeccop, a.H. (npodeccop) baraesa T.B.

B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

- CoBpeMeHHble OOCTUXEHNS doyHOAaMeHTaNnbHbIX BONOrMYecknx Hayk n BrioMeoNUMHCKNX
TEXHONOrni.

- OCHOBHbIX NPOAYLIEHTOB 1 CNOCODbI MONyYeHUst BUOTEXHONOrMYECKMX NEKAPCTBEHHbIX BEWECTB, UX
donsnyeckune, Xmmmyeckne n goapmakonornyeckme CBoncTaa.

- VIHHOBaLMOHHbIE NYTW CO34aHUS U COBEPLIEHCTBOBAHNS NEKAPCTBEHHbBIX CPEACTB HA OCHOBE
LaHHbIX FTEHOMUKW, NPOTEOMMKU 11 BUOMHADOPMATMKM.

- TpeboBaHMs Mo NPOU3BOACTBY, CTaHAAPTU3ALMM, KOHTPOMIO Ka4ecTsa 1 CoBMoaeHMIo
9KONOrnyeckomn 6e30nNacHOCTU NeKapCTBEHHbIX CPEACTB, MONyYaeMblX OMOTEXHONOrMYECKMMM
MeToLaMmu.

2. IONXEeH yMeTb:

- OcywecTBNnATb pasHoobpasHbie TEXHONOrMYeckue NpoLecchl NPON3BOACTBA U N3rOTOBNEHUS
NeKapCTBEHHbIX CPEACTB.

- PGFynVIpOBaTb N COBEpPLIEHCTBOBATb BNOTEXHONOrMYEeCKUiA npouecc C uenbto nonyvyeHmns
BbICOKOKQ4Ye€CTBEHHOIro KOHe4YHOro npoaykTa.

- MonyyaTtb roToBble NEKapCTBEHHbIE (DOPMbI 1 AMArHOCTUYECKME npenapaTtbl 3 NeKkapCcTBEHHOr0
Cbipbsi 110HOro NPUPOLHOIO NPOUCXOXAEHUSI.

3. ONXEH BnaneThb:

- DU3NKO-XUMNYECKMMMU, MVIKpOﬁVIOJ'IOI'I/I‘-IeCKI/IMI/I 1 BMOXMMNYECKMMI METOOAMWN aHann3a ans
noatTeepXaneHmsa YNCTOThbl npodyueHTa, NoAJIMHHOCTU NeKapCTBEHHbIX CPEencCTB, 06Hapy>|<eH|/|9|
I'IpI/IMeCEI7I N KONWYEeCTBEHHOW OLUEHKMN.

- CnocobHOCTbIO pelaTb CTaHaapTHble 3aaady NPOGECCMOHANbHOM AeATENbHOCTM C
NCMONb30BaHNEM MHAPOPMALIMOHHBIX 1 BubnMorpadrnyeckmx pecypcos.

- 3HaHNSMK HanNUcaHns Te3NCcoB 1 cTaTel no pa3pa6aTb|BaeM0|7| TeMe, CUcTeMon npnemos,
Nno3BONAKWMX NnonyyaTb HeO6XO,EI,I/IMyf0 nHpopMaLno U3 MHTEPHET-PECYPCOB.

- MeTonamu akcnnyatauum 6nopeakTopoB 1 KOPPEKTUPOBAHMS TEXHONOTMYECKUX NapamMeTpoB
doepmMeHTauum

4. NONXEeH JEeMOHCTPMPOBaTb CNOCOOHOCTb M FOTOBHOCTb:

- OcywecTBNATb pa3HoobpasHble TEXHONOMMYEeCKNe NPoLLecChl MPON3BOACTBA U N3rOTOBNEHUS
NeKapCTBEHHbIX CPENCTB.

- PerJ'IVIDOBaTb N coBepLlleHCTBOBATb BNOTEXHONOrMYECKUIA npouecc C uenbto nonyvyeHmn4
BbICOKOKaQ4Y€CTBEHHOIo KOHE4YHOro npoaykTa.

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpyaoeMKOCTb OANCLMMNANHBI COCTaBNSIeT 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 8 cemecTpe.

CyMmMapHOo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Hey..).
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Mporpamma ancumnnuHbl "BrotexHonorua"; 33.05.01 dapmauuns; npodeccop, a.H. (npodeccop) baraesa T.B.

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyeckun nnaH gUcCUUNAUHbI/MOAYNS

Bupabl 1 yacbl
Pasgen ayauTopHow paborbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N 'uuﬁr""""Hb" CeMeCTpcemecrpa (B yacax) KOHTpOnsi
onyns
MpakTnueckumelllaboparopHble
3aHATUA paborbl

Nekuun

Tema 1. Npeamert un
cogepxaHue
BUOTEXHONOM W,
1 |B3ammocBasb ¢ gpyrumm| - o 5 5 0 YCTHbI onpoc
npeomeTamu.
BbrnotexHonorunsa n
OCHOBHbIE LOCTUXEHUS
COBPEMEHHOr0 aTana.

Tema 2. B1oo6beKTHI
Kak cpencTeo
npon3eoacTea

2. [nekapCTBEHHbIX, 8 1 2 2 0
npognnakTN4ecknx u
ANarHOCTUYECKUX
CcpencTs.

Tema 3. MeTonpbl
COBEpLLEHCTBOBAHNS
3. |buoTexHonorn4eckmx 8 2 2 0
61Mo0bbekToB. BaHk
6romatepnanos.

Tema 4. OcHOBHbIE
aTanbl
H61OTEXHONOrMYECKOro
4. |Mpouecca 8 5 4 0 YCTHbIA onpoc
npon3BoAcTBa U
nony4yeHns
NeKapCTBEHHbIX
npenaparos.

Tema 5. buotexHonorus
NeKapCTBEHHbIX

5. |cybcTaHuumia. 8 2 2
[MponssoacTeo
aHTUONOTUKOB.

Tema 6. BuotexHonorus

aMUHOKUCNOT U UX

6. [TPMMeHeHVe B kadecTBe| g > 5 0 YCTHbI onpoc
NeKapCTBEHHbIX

CpencTs.

YCTHbIN onpoc

YCTHbIN onpoc

0 YCTHbI onpoc

Tema 7. [pon3BoacTeo
N HanpasneHuns

7. lncnonb3oBaHUS 8 2 2
oepMeHTOB B KayecTBe
neyebHbIX CpeacTs.

Tema 8.
NMMyHOBMOTEXHONO A

0 YCTHbI onpoc

YCTHbI onpoc
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Mporpamma ancumnnuHbl "BrotexHonorua"; 33.05.01 dapmauuns; npodeccop, a.H. (npodeccop) baraesa T.B.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 9. CoBpeMeHHble
acnekTbl
B6MOTEXHONOrMYECKOrO
npou3BoACTBa.
[MonyyeHune v
NCNONb30BaHNe
PEKOMOMHAHTHBbIX
6enkos

YCTHbIN onpoc

10.

Tema 10.
BuotexHonorus
npenapaToB Ha OCHOBe
MUKPOOPraHM3MoB-C1MO
HOopModonopbl
npobroTrKM

/IOH?OB

YCTHbIN onpoc

11

Tema 11.
BunotexHonorus
BelwecTs

‘|cnHTEe3npyembix

KneTkamun yenoeseka,
XKNBOTHbIX U paCTeHMVI.

YCTHbIN onpoc

12

Tema 12.

.|BnotexHonorus

BUTAMUHOB.

YCTHbIN onpoc

13.

Tema 13. lNonyyeHne
NeKapCTBEHHbIX
CpencTB Ha OCHOBE
broTpaHcopmauum
CTEePOUNOHbIX
coenvHeHWnn/

YCTHbIN onpoc

14.

Tema 14. [Npon3BoacTeo
nonmcaxapuoos.

YCTHbIN onpoc

15.

Tema 15. MNpobnemsi
9KONOrUN.
BuoTtexHonornyeckume
acnekTbl
doapmaLieBTN4eCcKoro
npou3BoaCTBa.

YCTHbIN onpoc

Tema . NToroeas
doopma KOHTpons

Ok3ameH

NTtoro

18

50

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. Hpe,u,meT n cogepxaHuvue 6I/IOTeXHOJ10rI/IVI, B3aMMOCBSsI3b C OPYyrMMu npegmetamn.
BuoTtexHONorusa n OCHOBHbIE AO0CTUXEHUSs COBpeMeHHOro atana.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):
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Mporpamma ancumnnuHbl "BrotexHonorua"; 33.05.01 dapmauuns; npodeccop, a.H. (npodeccop) baraesa T.B.

MpenMeT 1 conepxaHne GBUOTEXHONOrUN, B3aUMOCBSA3b C APYrMK NpeameTamu. ictopusi passutust
H61OTEXHONOMNN 1 OCHOBHbIE LOCTUXEHNS HA COBPEMEHHOM aTane. Ponb 61uoTexHonormm B
MPOMBbILNIEHHOCTN U CENTbCKOM X035icTBE. BuotexHonorms n npupoaHsle pecypcol. buotexHonorus
n aHepreTuka. PassnTne papmauestuyieckor bruotexHonorun. KombuHvposaHue bruocrHTesa u
OpraHN4YecKoro CUHTE3a Npw NOy4YEeHNN N NPON3BOLCTBE COBPEMEHHbIX NIEKAPCTBEHHbIX CPELACTB.

npakTnyeckoe 3aHsitne (2 4aca(os)):
MpuropuTeTHbIe HanpaBneHns BuotexHonorum B Mmpe 1 B Poccun.

Tema 2. B006bEKTbI Kak CpeacTBO NPOM3BOACTBA JIEKAPCTBEHHbIX, NPOdOUNIaKTUYECKNX U
ANarHoCTUYeCKMUX CpeacTB.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

PasHoobpa3aune buonpoayLeHToB, Kak 6M006HEKTOB NPOM3BOACTBA NEKAPCTBEHHbIX,
NporNakTUYECKmX 1 OMarHOCTUYECKNX cpeacTB. Knaccudukauus n xapaktepuctuka
6r1oobbekToB. TpeboBaHus, NpeabsBAseMble K NpoayLueHTaM. HoMeHknatypa nekapCcTBeHHbIX
npenaparos, NONy4YeHHbIX HA OCHOBE BUOOHBHEKTOB.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MpuHUMNanbHas TexHonormyeckas cxema broTexHonormyeckoro nponaeoacTea. O6bekTbI
B61OTEXHONOMMYECKNX NPOM3BOACTB 1 MX MeTabonutbl. MakpobrmoobbeKTbl XKMBOTHOrO
npoucxoxaeHus. KynbTypbl TkKaHen Yenoseka n apyrux manekonutarowmx. OCHOBHbIE rpynmbl
nony4yaemblix BUONOrMYECKN aKTUBHbIX BELWECTB. BMO06BEKTHI PACTUTENBHOrO MPOUCXOXAEHNS.
JrkopacTywue, nnaHTaLnoHHbIe pacTeHus. KynbTypbl pacTuTenbHbiX TKaHein. OCHOBHbIE rpynmbl
nonyvyaembix BONOrMYECKN aKTUBHbIX BELWECTB. BM006BEKTLI - MUKPOOPraHN3Mbl. SyKapuoThl
(npocTeiiwmre, rpmbbl, Apoxxu). MpokaproTbl (akTMHOMULETBI, 3ybakTepum). Bupycbl. Bugpl n
COCTaB NUTaTENbHbIX CPEL ANs BbipawmBaHns pasHbix 61Mo06bekToB. BMO0OBEKTLI ? DEPMEHTDI,
NCMNONb3yeMble B KAYECTBE NPOMbIWNEHHbBIX B1UOKaTanM3aTopos.

Tema 3. MeToabl COBEpLLUEHCTBOBaHUSA 6UOTEXHONOrM4yeckmx 6Moo6bekToB. baHk
6uomatepunanos.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CoBepLieHCcTBOBaHMe 6MOOOBHEKTOB - MPOAYLEHTOB NEKAPCTBEHHbBIX BEWECTB, METOAAMMW FEHHOM
NHXEHEPUN 1 MONEKYNSPHON Buonoruu. MNMony4yeHne YNCTbiX NPOAYKTOB: KOJIOHOYHAS U
TOHKOCNONHAas xpomarorpadgous, anektpogopes. CoxpaHeHne CBONCTB NPOMbILWIEHHbIX WTAMMOB
MUKPOOPraHM3mMoB NPOAYLEHTOB NEKAPCTBEHHBIX BewWweCTB. [1pobnembl ctabunmaauun
MPOMBIW/IEHHbIX WTAMMOB. [pnynHbI HecTabunbHOCTK cynepnpoayueHToB. Cnocobbl noanepXxaHms
aKTMBHOCTU. MexXayHapoaHble N HAUWOHaNbHbIE KONNEKUUWN KyNbTYP MUKPOOPraHN3MOB U X
3HayeHve ons passButms brotexHonornn. baHkn oaHHbIX O MUKPOOPraHn3Max, PacTUTENbHbIX U
XMBOTHbIX KNIeTKaxX 1 OTAENbHbIX WTamMMax MukpoopraHnamos. Onpegenenns noHatun GLP , GCP,
GMP. MpwnunHa BBeaeHnsa mexayHapoaHbix npasun GLP , GCP, GMP B thapmauesTuyeckoe
NpPOn3BOACTBO.

npakTnyeckoe 3aHsitne (2 4aca(os)):

VHaoyunpyeMblin MyTareHes: NnpuHUMN MeToaa, knaccmgukauma mytareHos. CoBepLIEHCTBOBAHME
6roobbeKTa METOAAMM KNETOYHOMN NHXeHepuun. Cnocobbl HapylweHns perynsaumm oOMeHHbIX
NPOLEeCCOB MUKPOOPraHn3MoB. Perynsumsa obbema cuHtesa oepMeHToB (MHOYKLUMS 1 penpeccus
buocunHTe3a oepmeHToB). KatabonntHas penpeccust u perynsaums nepeHoca BeELWECTB Yepes
MeMbpaHbl.

Tema 4. OCHOBHbI€e 3Tanbl 6MOTEXHONOIrMYECKOro npolecca npoun3soncrea u nonydyeHums
NneKkapcCTBeHHbIX nNpenapartos.

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

MeTonbl 1 aTanbl NOAroTOBKM NOCEBHOrO MaTtepuana. Cnocobbl ctepunnsaumm obopynoBaHus.
PasHoobpasue 1 xapakTepucTka noaroToBkM NUTaTeNbHbIX CPen ANns KynbTUBMPOBAHMS
NpOOyLEHTOB.

npaktnyeckoe 3aHsitne (4 4aca(os)):

OcHoBHOe 060pynoBaHNE, NPUMEHSEMOE B MPOMbILNEHHON NPaKTUKe BUOTEXHONOMMYECKIMX
npon3BoAacTB. PepMeHTEpPbl, Pa3NNYHbIX KOHCTPYKLUMIA, annapaTbl 4N pasaeneHns KynbTypanbHO
XNOKOCTU 1 BuomMacchl, annapaTtbl ANs CyWKM U.T. .

Tema 5. BuotexHonorusi neKkapcTBeHHbIX cybcTaHuui. Mpon3BoaCTBO aHTUOMOTUKOB.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OcCHOBHble HanpaeneHns uccnenoBaHnii B 06nactv 6UoTexHONorMm aHTMboTnkoB. MpoayLeHTbI
aHTMONOTUKOB (NNecHeBble rpunbbl, aKkTMHOMMLETbI, 6akTepun). BrocnHTe3 aHTMOMOTMKOB, KakK
BTOPMWYHbIX MeTabonutos. Perynsums 6nocrnHTesa. Ycnosust doepMeHTaumm n agppekTMBHOCTb
NCNONb30BaHNS NPEOWECTBEHHNUKOB CUHTE3a aHTUOMOTMKOB. 'eHeTnYeckne MeToabl NonyYeHus
aKTMBHbIX aHTMONOTUKOB. NepcnekTBbI COBPEMEHHOI BUOTEXHONOIMK B 06NacTy NonyYeHms
aHTNONOTUKOB.

npakTudeckoe 3aHsitne (2 yaca(os)):

"eHeTUYeckne OCHOBbI aHTUOUNOTUKOPECUCTEHTHOCTM XPOMOCOMHAs 1 Nna3MmaHas
PE3NCTEHTHOCTb. TpaHcno3oHbl. LieneHanpasneHHas buoTpaHcgopmMaums n Xmmmyeckas
TpaHcgopmaums B-nakTamHbIX CTPYKTYP. MexaHn3Mbl pe3NCTEHTHOCTN K @MUHOMTMKO3WOHbIM
aHTnbunotukam. LileneHanpasneHHas TpaHcOpMaLmns aMUHOrIMKO3NA0B. AMUKALIMH Kak
MONYCUHTETMYECKUIA aHanor NPMPOAHOro aHTMbmnoTrka ByTnpoauHa.Hosble nonycuHTeTUYECKNE
Makponuabl 1 asanuabl - aHanorn 3pnuTPoOMNLIMHA, 3PIEKTUBHbIE B OTHOLIEHNW BHYTPUKIETOYHON
NOKann30BaHHbIX BO30yamTenein nHapekumnin. MprpoaHbie UCTOYHUKN FTEHOB PE3NCTEHTHOCTU K
aHTnbmoTtmkam. OpraHn3aLmoHHble MEPOMPUSATUS KaK MyTb OrpaHUYeHns PacnpoCTPaHEHNS FEHOB
AHTUOMOTMKOPE3UCTEHTHOCTM. MpoTUBOONYXONEBLIE aHTUOMOTMKU. MExaHN3M OenCTBUS.
depMeHTaTMBHAS BHYTPUKIETOYHAS aKTMBALNS HEKOTOPbIX MPOTUBOOMYXONEBbIX aHTUOMOTUKOB.
MexaHn3Mbl pe3nUCTEHTHOCTM OMNYXONEBbIX KNETOK K NPOTMBOOMNYyXoneBbIM npenaparam. P-170
FMMKONPOTENH M NNENOTPONHAsa Pe3nCTEHTHOCTb. [lyTn npeononeHns NnenoTpPonHoOn
AHTUOMOTUKOPE3UCTEHTHOCTM.

Tema 6. BuotexHonornss aMMHOKMCNOT U UX NPUMEHEHUe B Ka4yeCcTBe /IeKapCTBEHHbIX CPeacTB.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MeTtoabl nony4yeHns aMnHokucnoT. MexaHunamel perynaunm 6nocmHTeda ammHokmcnot. OcobeHHOCTH
KyNbTMBMPOBaHUS WTAaMMOB-NPoayLeHToB. OCOOEHHOCTUN NMTaTENbHOM cpenbl. YCnoBns
doepMeHTaunm aMMHOKMCNOT. buonornyeckas ponb aMMHOKMUCNOT U UX NPUMEHEHNE B KaYecTBe
NeKapCTBEHHbIX CPEACTB. XUMUYECKNIA U XMMUKO-IH3UMATMNYECKUIA CUHTE3 aMUHOKMNCNOT. Mpobnembl
cTtepeonsomepun. PazneneHne ctepeom3oMepos C UCMONb30BaHNEM DEPMEHTATMBHbBIX METOO0B
(aumnas MukpoopraHnamos). Mukpobuonormyecknini CUHTe3 ammHokmncnot. CospaHne
cynepnpoayLeHTOB aMnHOKMCNOT. OCOBEHHOCTU PErynsaumm 1 CXeMbl CUHTE3a PasnnyHbIX
aMMHOKMCNOT Y pasHbIX BUOOB MUKPOOPraHuaMoB. MyTaHTbl U reHHO-UHXEHEPHbIe
WTAMMbI-NPOAYLEHTbl aMUHOKMCNOT. [onyyeHrne aMMHOKMCNOT C MOMOLLbIO MMMOBIN30BaHHbIX
Knetok u pepmeHToB.OCHOBHbIE NMyTW perynaunm 6UoCuHTE3a 1 ero MHTEHCUMKaLms.

npakTnyeckoe 3aHsitne (2 4aca(os)):

YactHas GOTEXHONOrNS aMUHOKUCOT 1 NenTtuaoB. BuocnHtes nmamHa. BUocuHTE3 TpeoHnHa.
MurKpobHas TEXHONOrs NONyYeHUs PasnnyHbIX aMMHOKUCNOT (anaHnHa, acnaparmHOBOW KMCNOThI,
rNyTaMUHOBOW KUCNOTbI, U Ap.) KOHTPOnb KayectBa aMMHOKMUCIOT. XUMUYECKUIA 1
XUMUKO-3H3NMATUYECKNIA CMHTE3 aMmnHoKKenoT. MNpobnembl ctepeonsomepun. PasneneHne
CTEPEON30MEPOB C NCMONb30BAHNEM (PEPMEHTATUBHBLIX METOLOB (aumMna3 MMKPOOPraHN3MOB).

Tema 7. NMpon3BoACTBO U HanpaBleHUs UCTONb30BaHNsl (PepMEHTOB B KayecTBe fie4ebHbIX
CcpencTs.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

PeweHne npobnembl NpyMeHeHUs (OEPMEHTOB A5 NeyvebHbIx ueneli: 1. BocnonHeHne
obpazoBaBllerocs B opraHuaMe gedouumta Toro Uam MHoro qoepMeHTa NnyTeM BBELEHNS B OPraHnam
HeOoCTalwWero pepMeHTa -3aMmectTuTenbHasa aH3mmoTepanus. 2. Hecneundumyeckoe
NCNonb30BaHne cneumgnyecknx CBONCTB OTAENbHbIX PEPMEHTOB A1 YCTPaHEHNA
naTonornyeckoro npouecca. 3.MpumeHeHre B ne4ebHON NpakTuke MHIIMOMTOPOB OEPMEHTOB 1
KOPepMEeHTOB.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
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NHxeHepHas 3H3UMONOrns, 0OCHOBaHHas Ha MMMOBOMNIM30BaHHbIX 06 bekTax, epMeHTax 1 Lenbix
KneTok. Vicnonb3oBaHne MMMObIN30BaHHbIX PEPMEHTOB MPU MPON3BOACTBE MONYCUHTETUYECKMX
B-nakTaMHbIX aHTMOMOTMKOB, TPaHCHOPMaLIMM CTEPOUIOB U pa3faefieHnn paueMaToB aMMHOKUCNOT
Ha cTepeon3oMepbl. [pon3BoACTBEHHbIE TUMbl BMOPEaKTOPOB ANt UMMOOMIN30BaHHbIX (OEPMEHTOB
N KNEeTOK NPOAyLEHTOB. IMMOOMNIM30BaHHbIE (PEPMEHTHI U NedebHoe nNuTaHune. Y aaneHme naktosbl
13 MOJioKa C MOMOLLbIO MMMOBMNIM30BaHHOW B-ranakto3nnasbl. [pespalleHne rnoko3bl BO PYKTO3y
C NMOMOLLbIO MMMOBUNN30BAHHO FMIOKOM30MEpPasbl.

Tema 8. UMMyHOOGMOTEXHONOIUS
NeKLuMoHHOoe 3aHsiThe (2 yaca(os)):

YcuneHme MMMyHHOro OTBETa C MOMOLLbIO UMMyHOBMONpenapaToB. BakumHbl HA OCHOBE
PEKOMOVHAHTHBIX MPOTEKTUBHbIX @HTUFEHOB MW XMBbIX TMOPUAHBIX HOCUMTENER. AHTUCLIBOPOTKM K
NHOPEKLIMOHHBIM areHTam, K MMKPOOHbIM TOKCMHaM. Hecneundguyeckoe yeuneHmne MMMYHHOro
oTBeTa. PeKOMOMHAHTHbIE NHTEPNENKNHbBI, HTEPAEPOHDBI 1 Ap. MexaHn3Mbl 6B1ONOrnyeckon
akTmBHocTK. MNoaaBneHne UMMyHHOro OTBETa C MOMOLLBIO MMMyHOBMONpenapaToB. PekoMOrHaHTHbIE
aHTureHsl. IgE - cBAgytowwme MONeKynbl 1 CO3AAHHBIE HA X OCHOBE TONEPOreHbl. VIMMyHOTOKCHHBI.
AHTUNONOTUNUYECKHE aHTUTENA B KAYECTBE MULWLEHN Ans ayToaHTuTen. Cneundmyeckas
nnasmoMMMyHocopouns.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Mpon3BOACTBO MOHOKNOHANbHBIX aHTUTEN U NCMONb30BaHME COMATUYECKUX TMOPMAOB XMBOTHbBIX
KneTtok. [MpeumywecTsa npy NCNONb30BAHUN MOHEKNOHANbHbBIX aHTMTEN. KNOHbI KNeTok
3/710Ka4eCTBEHHbIX HOBOOOpasoBaHuii. CnmsHue ¢ knetkamu, obpasyowmmm aHtutena. M'mépnaoms.
KpuokoHcepsrpoBaHue. baHkun rubpuaom. TexHoNnorms npoM3BoACTBA MOHOKNOHAbHBIX aHTUTEN.
Obnactn NPUMEHEHUS MOHOK/IMHANbHbIX aHTUTEN. MOHOK/IOHaNbHbIE aHTUTENA B Tepannn u
npodpmnnakTuke. NepcnekTrBbl BbICOKOCNELMMUYHBIX BAKLMH, MIMMYHOTOKCUMHOB. BknioyeHmne
MOHOK/TOHAJIbHbIX aHTUTEN B 060104KY NMMOCOM U MOBbLIWEHWE HANPABNEHHOCTM TpaHcnopTa
nekapcTB.

Tema 9. CoBpeMeHHble acneKkTbl BMOTeXHONorM4eckoro nponssoacrea. NMonyyeHuve u
Mcnonb3oBaHMe peKOMOUHAHTHbLIX 6enkoB

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CnekTp BUOTEXHONOIMYECKOro NPOM3BOACTBA PEKOMOMHAHTHLIX 6enkoB. TpeboBaHms K
MUKPOOpPraHm3mam B Npou3BoACTBE PeKOMOMHaHTHbIX 6enkoB. MpaBnna 6e3onacHocTn B paboTe ¢
pekoMbHaHTHbIMKU 6enkamu. NMpoMbIWNEHHOE NPON3BOACTBO PEKOMOMHAHTHOIO MHCynmMHa. Cxema
NoNy4yeHnst PeKOMOMHAHTHOrO MHCYNMHA. KOHTPOMb KOHUEHTPALUN MHCYNIMHA B KPOBY YenoBeka.
NHTepdepoHbi.

npakTnyeckoe 3aHsitne (2 4aca(os)):

3HauyeHme reHoMukK ans uenein dapmaumm. Hoeble noaxoabl K CO3A4aHUI0 NEKAPCTB.
LleneHanpaBneHHbIi MOMCK NeKapCTBEHHOMO areHTa, Ha4ymMHas ¢ Bblbopa reHa, npu B3aMmMoaeicTBmm
C NpoJyKTaMy aKCMpPeccumn KOToporo, NpeanonaraeTcs UCMbITbiBaTb PSAbl MPUPOAHBIX 1
CVIHTETMYECKUX COeANHEHNI KakK NoTeHUManbHbIX nekapcTB. MickyccTBeHHble 6enkn ¢ 3a0aHHbIMY
cBoiicTBaMn. XuMmnyeckas moamgoukaumst 6enko. Caint-HanpaBneHHbIi MyTareHe3 1 ero Buapbl.
MonyyeHne HoBbIX HOPM BENKOB AN MeAULIHDI.

Tema 10. BuotexHonornsi npenapaTtoB Ha OCHOBE MMKPOOPraHM3MOB-CUMOMOHTOB
HopModpnopbl NPO6GUOTUKM

npakTudeckoe 3aHsitne (5 yaca(os)):

Llenn n obnactn NnpuMeHeHNs MUKPOOPraHW3MOB-CUMOVIOHTOB B MEAVLVHE, BETEPUHAPUN U
XuBOTHOBOACTBE. [1oHATUE cCMMBUO3a MMKpOOpraHnamMoB. BapuaHTel cumbrosa: MyTyanmam,
napasuTnaMm, HeinTpanuam, kommeHcanmam. Mukpodpnopa yenoseka. KoxHas Mukpodpnopa.
Mukpodonopa cnmancTtbix obonoyvek. Mukpodonopa xenyno4Ho-KMWeYHOro Tpakta (MnonocTHas v
npucTeHoyHas). KucnoMonoyHble NpoayKTbl U nedebHble npenapatbl HA OCHOBE XMBbIX KyNbTyp
61dnaoo- n MONOYHOKMCNBIX BakTepuid (nakTobakTepuH, budnoymbakTepuH, KonMbakTepuH un
6udomkon).

Tema 11. BuotexHonorns Bew,eCTB CUHTE3NPYEMbIX K/IeTKaMMn YenoBeka, XXUBOTHbIX U
pacTeHuM.

npakTudeckoe 3aHsitne (5 yaca(os)):
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Cxema BblAeneHns 1 nepesoaa B KyNnbTypy KNeToK U3 TkaHei opraHnama. drsmko-xmMmnyeckme
paKTopbl KyNbTUBUPOBaHNS KneTok. CblBOPOTKA KPOBM U €€ POsb B KYNIbTUBMPOBAHWUS KNETOK. Tumbl
KNETOYHbIX KyNbTyp. [€HEeTMYECKNE U LNTOrEeHETUYECKNE NBMEHEHMS B KNIETOYHbBIX MOMYNALMSIX.
OCHOBHbI€ TUMbl KNETOYHOIO B3aMMOAENCTBMS B KYNbTYPE M XapaKTepucTmka CTPyKTyp
yyacTBylOWMX B 3TOM npouecce. ICTOYHUKN, TUMbl U OCHOBHbIE CBONCTBA KNETOK AJ1s1 TKAHEBOW
NHXeHepumn. BtopnyHble MeTabonunTtbl pacteHuii. KynbTypbl pacTUTENBbHbBIX KNETOK U TKaHen Kak
MCTOYHWK NONYYEHNS NEKAPCTBEHHbBIX CPEACTB. HYenoBek kak NpoayLeHT HU3KO- 1
BbICOKOMOJIEKYNSIPHBIX KOPPEKTOPOB roMeocTasa. Henosek kak npoayLeHT UMMyHONpenapaTos.
KynbTypa TkaHelh yenoseka v opyrux maekonutarowmx. OCHOBHbIE FPynbl NONyYaeMbix
61ONOrMYECKN aKTUBHbIX BELECTB. DTnYeckne NpobnemMbl, CBA3aHHbIE C MCMONb30BAHMEM YefoBeka
Kak 6roobbekTa 1 UX NPEO0SONEHMNE C MOMOLLBIO BO3MOXHOCTEN FE€HHON NHXEHEPUU.

Tema 12. BuorexHonorns BUTaMMHOB.
npakTudeckoe 3aHsitne (5 yaca(os)):

3HayeHne BUTaMNHOB 4518 Yenoseka. [epcnekTrBbl pa3BuTMS BUOTEXHONOTM B MONYYEHNN
BUTaMUHHbIX NpenapaTos. BogopacTsopuMbie BUTaMuHbI. CTOYHMKM BOOOPACTBOPUMbIX
BUTaMnHoB. PnbodpnasuH (BuTammnH B2), LinaHokobonammH (ButammH B12), MNaHToTEHOBas kucnota
(ButamuH B3), AckopbuHoBas kucnota (ButammH C). NpuMeHeHne reHHOM NHXEeHepun Npu crHTese
BuTamMuHa B2 n ButammHa C. HeobxoammocTtb ApobHOM Nofaym KOMNOHEHTOB B NUTATENbHbIE Cpeab
npu Npou3BoacTBe BUTaMmHa B12 n copbo3bl. XnpopacteoprMble BUTaMUHbI. CTOYHUKN
XMPOpacTBOPUMbIX BUTAMUHOB.[Tpon3BoacTBO IdproctepunHa (sutamuH [ 2), B-kapoTuHa,
YbuxnHoHa. Heckonbko BapuaHTOB BbipalynMBaHNS LPOXXKEA ? NPOoayLEHTOB 3procTepuHa.
MonyyeHune B-kapoTrHa U3 BOAOPOCNEN 1 MUKPOOPraHn3oB. MonyyeHne yonxmHoHa Ha OCHOBE
KannycHbIX KynbTyp WX OMyXoneBoi TkaHu. icnonb3oBaHne 6akTepuii u OpOoXXen npu
npounssoacTee youxnHoHa. BriokoHBepcus (buotpaHcgopmaums) Npy NonyYeHn BUTaMUHOB.

Tema 13. NMonyyeHne nekapcTBEHHbIX CPEACTB HAa OCHOBe 6uoTpaHcdopMaLum CTepOMaHbIX
coeguHeHunwn/

npaktnyeckoe 3aHsitne (5 yaca(os)):

MonyyeHne nekapCTBEHHbIX CPEACTB HA OCHOBE BMOTPaHCHOPMaLMN CTEPOMLHBIX COEAUNHEHNIA.
B03MOXHOCTN MCNONb30BaHMS MUKPOOPraHU3MOB B CO34aHUW NEKAPCTBEHHbIX CPEACTB B LIENOM U
CTEPOULHON CTPYKTYpbl, B YaCTHOCTU. VIcTopus passntmua TpaHcdopmaumm cteponnos. OCHOBHbIE
cTepongHble npenapatbl. CTpykTypa cTepomaHbix npenapaTtoB. Cbipbe AN NOny4YeHMUs CTEPOUNOHbIX
rOpMOHOB. [MyTn BMoCKMHTE3a CTEPOMAHBIX TOPMOHOB B OpraHuame (xonectepuH). OCHOBHbIE
MUKpOoBronormyeckne TpaHcgopmMauum CTeponaos MEANLMHCKOrO UCNONb3oBaHus. Mytu
LanbHenwero passnTms MMKPoOOMoNormMyeckon TpaHcgopMaum CTeponaos.

Tema 14. Npou3soacTeo Nonmcaxapuaoos.
npakTnyeckoe 3aHsitne (5 yaca(os)):

Obwas xapakTepuctuka nonncaxapuaos. AnbruHartel, rennaH, KypanaH, nesaH, 6akrepunanbHas
LLennonosa, rmanypoHoBas Kucnota. Xapaktepuctuka u nx bnocuHtes. lNonyyeHne nonmcaxapuaos.
MukpobMOoNorniyeckunini CMHTE3 Nonncaxapuaos B NPOMbIWIEHHOCTU. DK3ononucaxapuabl
MONOYHOKMCbIX BakTepuid [lekcTpaH, KcaHTaH. XMMrM4yeckoe CTpoeHne, BMoCUHTES 1 CBOCTBA.
dakTopbl, BiMswme Ha BUOCUHTE3 Nonncaxapunaos. [pUMEHEHNE U TEXHONOTNS NONyYEHMNS
aK3ononucaxapuaoB. XUTWH U XMTO3aH: CTPOEHNE, CBOCTBA, NpuMeHeHne. Cgpepbl NPUMEHEHMS
XUTO3aHa. YHMKaNnbHble CBOMCTBA XMTO3aHa NpW AENCTBUM HA opraHuaM. MNonydyeHne XutmHa un
X1TO3aHa.

Tema 15. npOGHEMbI aKkonorun. buorexHonornyeckue acnekTbl papmaL,eBTUHECKOro
npoun3soncrtea.

npakTnyeckoe 3aHsitne (5 yaca(os)):
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Mpobnembl GIOTEXHONOMMI B 9KONOrM4yeckoM nnaHe. OnacHocTb 6roobbekTa Anst oKpyXatowei
cpenbl. MNpoaykTbl BUOTEXHONOrMYECKOrO NPON3BOACTBA, ONACHbIE B 9KONOrMYECKOM MnaHe.
PaanuyHble nyTn yTunusaumm otxonoB 61oTexHoNorniyeckoro nponseoactea. MNpevmyuectea
O61OTEXHONOMNN B 9KONOTMYECKOM acnekTe nepen TpaanuMOHHbIMU TexHoNornsaMm. ManooTxoaHble
TexHonorun. OumcTka Xuaokux otxonoB. buonornyeckuin cnocob. A3TOTeHKN. AKTUBHBIRA WII.
LLItamMMbI-BecTpykTopbl. YHUYTOXEHME unn nepepabdoTka TBepabix 0Txoa0B. CTepunmnsaums
6romaccel. Buonornyeckue, PU3NKO-XMMUYECKME N TEPMUYECKIE METOLbI 06E3BPEXMBAHUS
MULIeNanbHbIX 0TX0A40B. icnonb3oBaHme CTepUIN30BaHHOM B1oMaccehl Kak NoaKOPMKU Anst
CEeNbCKOX03SMCTBEHHbIX XMBOTHbIX. MeToabl 06e3BpexvBaHmns BbIBPOCOB B aTMOCHEPY.

4.3 CTpyKTypa 1 comepXaHue camocTosiTeNlbHOM paboTbl AUCLMNINHBI (MOOYNS)

Buabi
Hepens | camocTtositenbHom [TpynoeMKOCTb
ceMecTpa paboTbl (B yacax)

CTyOEeHTOB

dopMbl KOHTPONS
CaMOCTOATEe/IbHOWN
paboTbl

N Paspen

JuvcumnnuHbl CemecTp

Tema 1. lNpeomert n
copepxaHve
O6MOTEXHONOINN,
B3aMMOCBSA3b C APYrMU noaroToBka K

" |InpeameTtamu. YCTHOMY Onpocy
BrnortexHonorus n
OCHOBHbIE OOCTUXEHUS
COBPEMEHHOrO aTana.

Tema 2. BnoobbekTbl
Kak CpencTBO
Npon3BOLCTBA

2. [nekapCTBEHHbIX, 8 1
NPOCOUNAKTUYECKNX W
IMNarHoCTUYeckmnx
CPEeLncTs.

Tema 3. MeTtonbl
COBEpLIEHCTBOBAHMS
3. |6MOTEXHONOrNYeCcKuX 8
61006beKTOB. BaHk
6romatepnanos.

Tema 4. OcHOBHbIE
aTanbl
OMOTEXHONOrM4YECKOro
4. |pouecca 8 noAaroToBka K 5
npon3BoacTea n YCTHOMY Onpocy
nony4yeHns
NeKapCTBEHHbIX
npenaparos.

Tema 5. buotexHonorus
NeKkapCTBEHHbIX

5. |cybcTaHuumii. 8
[MponssoacTteo
aHTUONOTUKOB.

Tema 6. BuotexHonorus

aMVHOKMCNOT U 1X

6. |[TPVMeHeH e B kaecTBe| g NOAroToBKa K 5
NeKapCTBEHHbIX YCTHOMY Onpocy

CPeLCTB.

2 YCTHbI ONpocC

noaroToBka K 2

THbIV ON
YCTHOMY Onpocy ye onpoc

noaroToBka K

YCTHOMY OMpOCy 2 YCTHbIA onNpocC

YCTHbI ONpoC

noaroToBka K

YCTHOMY OMpOCy 3 YCTHbIA ONpoC

YCTHbI ONpocC
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 7. [Npon3BoacTBo
N HanpasneHns
7. [ucnonb3oBaHus 8 Hg.TuHrghTAOBOKr? 'é c 2 YCTHbI ONpocC
OepMeHTOB B Ka4yecTBe y y onpocy
ne4yebHbIX CPEeLCTB.
Tema 8. NOAroToBKa K o
8. NMmyHOBrOTEXHONOUS 8 YCTHOMY Onpocy 2 yCTHBI ONpoc
Tema 9. CoBpemeHHble
acnekTbl
BUOTEXHONOrNYECKOro
Npou3BOACTBA. NoAroToBka K o
9. MonyyeHne n 8 yCTHOMY onpocy 2 yCTHBI onpoc
MCNonb30BaHve
PEKOMOUNHAHTHBbIX
6enkoB
Tema 10.
buoTtexHonorns
npenaparoB Ha OCHOBE noaroToBka K o
10. 2 THbIA On
0 MMKPOOPraHN3MoB-CUMO /IOH?OB YCTHOMY Onpocy ye onpoc
HOopMOMNopbI
NpobroTrKK
Tema 11.
BuoTtexHonorus
BELEeCTB NoAroToBka K o
11.
CUHTE3MpPYyeMbIX 8 YCTHOMY onpocy 2 ycTHEI onpoc
KneTkamm 4yenoseka,
XNBOTHbIX N pacTeHUM.
Tema 12. nooroToBka K
12.|brnotexHonorus 8 CTHOMY OMDOC 2 YCTHbIA ONpOoC
BMTAMUHOB. y y onpocy
Tema 13. lNonyyeHne
NneKapCTBEHHbIX
CpenCcTB Ha OCHOBE NoAroToBKa K o
13.
3 broTpaHcopmaumm 8 YCTHOMY onpocy 2 ycTHEI onpoc
CTEepPOUIHbIX
coeauHeHnn/
Tema 14. NponssoacTeo
noaroToBka K o
14.|\nonncaxapwnaos. 2 THbI On
onucaxapuio 8 YCTHOMy ONPOCY yC onpoc
Tema 15. MNpobnembi
9KONoruu.
BuotexHonormnyeckme NnoAroToBka K
15. %
5 acnekTbl 8 YCTHOMY Onpocy 2 ycTHEI Onpoc
papmaLeBTN4ECKOro
Nnpou3BOACTBA.
Wtoro 31

5. O6bpazoBarenbHble TEXHONOIMU, BK/IIOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B pamkax kypca npefLycMOTpeHbl BCTPEUM C YHEHBIMU POCCUCKIMIA 1 3apyOeXHbIX Hay4HbIX
3aBefeHuii. [poBeneHne ouckyccuid, NOAroToBka pedpepaTos.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Hpe.u,meT n copepxaHue 6MoTexHonormm, B3aMuMoCBA3b C Apyrumun npegmetamn.
BunorexHonorns U OCHOBHbIE AOCTUXEHUS CoBpeMeHHOro arana.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

1. Obwee noHaTMe BroTexHonorus 2. Kakne nccnenoBaHnst ganv TON4oK K passuTumio
reHo-TexHn4yeckom 6uotexHonorun 3. OCHOBHblE NEpPUOLbl Pa3BUTMS BoTexHonorum 4. 5 aneMeHToB
KpacHoi buotexHonorum 5. Yto o3HavaeT HanpaeneHune 6uodapmaueBtuka 6. Yto o3Havaert
HanpaBneHne papMakoreHomrka 7. YTo o3HavaeT HanpaBneHne reHeTn4Yeckoe TecTmpoBaHme 8. Yto
03HayaeT HanpasneHue reHotepanus 9. Yto o3HavaeT HanpasneHme knoHmposaHve 10.
Mpoun3BoACTBO, KaKMX NPOOYKTOB CBA3aHO ¢ 6enoli 6uotexHonoruei 11. MponsBoacTBO, Kakux
NPOOYKTOB CBA3aHO C 3eneHoin buotexHonorveit 12. Kakne rnobanbHble HAPOAHOX03ANCTBEHHbIE
npobnembl pewaet GBUOTEXHONOMUS

Tema 2. BU006BEKTHI KakK cpencTBo Npon3BoacTBa NekKapCTtBeHHbIX, ﬂpO(*)VIHaKTI/I'-IeCKVIX "
ANarHoCTu4eCckux cpencrts.

YCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

13. OCHOBHble CTPYKTYpHbIE 3aneMeHTbl BuoTexHonornyeckoro npouecca 14. Yto takoe o3Havaet
noHsiTne uoareHT 15. Hasosute 3-4 Npon3BOACTBA, rae NcnonbaytTcs baktepumn 16. Bauunnbl n
Knoctpmaun. B yem pasHuua ux cywectsoBaHus. 17. ObpasytoT v Cnopbl MONOYHOKMCbIE BakTepum
18. Kakume 6aktepum HasbiBaloT gmasotpodoamu 19. Kakme unaHobaktepum ynotpebnsiotcs B nmy
20. B yeM yHukanbHoCcTb cnnpynuHbl 21. Hazosute 3-4 npon3BOACTBA, rae NCMoNb3yTCs
MuLienvanbHble rpmbbl 22. Kakne dpepMeHTbl NpoayLmpyoT MUKPOMULETLI NS pa3pyLleHns
pacTuTenbHoro colipbs 23. Hasoeute 3-4 Nnpon3BoACTBa, rae UCNOoJb3YTCS OPOXXM 24. [lovemy
aKTUBHO M3y4aloT OL4HOKNETOYHble 3eneHble Bogopocnu 25. Kakor LeHHbI NpoayKT rnonyyatT 13
KpacHbIx Bogopocnei 26. Kakoi LeHHbI NpoayKT nonyyaroT u3 Bypbix Bogopocnei 27. Kakoii
CcMMbK1O3 BOLHOrO NanopTHMKa 1 umaHobakTepuini o0cobeHHO LeHnTes 1 nodemy 28. I'oe
MCNONb3YIOTCA PSCKOBbIE NPEeACTaBUTENN

Tema 3. MeTonbl coBepLUEHCTBOBAHUS OMOTEXHONOrMYecknx 6Moob6bEKTOB. BaHk
6uomarepunanos.

YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

35. Yto Takoe MyTareHes 1 kakuM oH bbiBaeT 36. OCHOBHbIE XMmyeckme MyTtareHbl 37. Kakne
MyTaHTHblE (POPMbI MUKPOOPraHN3MoB Bbl 3HaeTe 38. YeM oTamnyaeTcs Nnpouecc NHrMbnpoBaHns 1
penpeccumn goepmeHToB 39. HasoBuTe HepoctaTku mytareHesa 40. Kak nony4ntb NnpogyueHT ¢
3a[aHHbIMU CBOMCTBA MEeTO4aMun reHHOW nHxeHepun 41. lNepeyncnmte OCHOBHblE TEXHONOrMYeCcKne
TpeboBaHms ons 6MonpoayLEeHTOB

Tema 4. OcHOBHbIe 3Tanbl GBUOTEXHONOrMYECKOro npoL,ecca NPoM3BoACTBa U NONYyYEeHUA
neKapcTBeHHbIX Npenaparos.

yCTHbIVI ornpoc , npnMepHble BOMNPOCHI:
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56. OcHOBHbIe anemMeHTbl pepMeHTepa 57. naBHas 3anadva paboTel doepmeHTepa 58. 13 kakoro
mMarepuana genatoT npenmylecTseHHo doepmeHTepbl 59. Knaccndpmkaums doepmMeHTepoB rno
MexaHu3my nepemewmnsaHms 60. Knaccudukaums goepmeHTepos no nogsony aHeprum 61. K kakum
pepMeHTepaM O0THOCATCS 6apOOTAXHbIA N 3PNMTHLIN OepMEHTEPBI U B YEM KX OoTn4dmne 62. K
KakoW rpynne qoepMeHTEPOB OTHOCUTCS 3HXEKLUMOHHBI ChepMEHTEP 1 NpUHUMM ero paboTel 63. YTo
03HayaeT pepMeHTEP C KOMOMHMPOBAHHBLIM MOABOAOM 3HepPrun 64. ['ae NCnonb3yT rmaponmaar
annapartbl 65. TpeboBaHus ons epMeHTepoB 66. Paamepbl doepmeHTepor 67. Kakme 3anaqn
pewatoT nabopatopHble, MUIOTHbIE U NPOMBIWNEHHbIE chepMeHTepbl 68. 69. YTo o3HavaeT
MacwTabupoBaHme npoLecca U NoYemMy oHo Hy>Ho 70. Obwas cxema ntoboro BOTEXHONOrMYECKOro
npouadeoactea 71. Yto Takoe thepmeHTaumsa 72. Hem oTnmyaoTCca BpeMS reHepauunm 1 Bpems
yIBOeHusi Bromacchbl 73. TexHonornyeckme ocobeHHOCTN asapobHol doepMeHTauun 74. Y1o BaxXHo
L5 a3POBHOro KynbTMBMPOBaHUS 75. JluMUTMpytowme coeamHeHunst n nx ponb 76. Kak ynansetcs
BO3yX U3 XMOKOW ¢oasbl Npu aHa3pobHOM KyNbTMBMPOBaHUK 77. Yem xapakTepuayetcst
TBEpOOodasHoe KynbTuBMpoBaHue 78. Kakne MUKpOOpraHnambl nyyile KynbTUBMPOBaATb
MOBEPXHOCTHO 79. YTo 03HavaeT rnybuHHoe KynbtusmnposaHme 80. 2 OCHOBHbIX MeEToAa
KynbTUBMPOBAHNSA MUKPOOPraHN3MoB Mo BpemeHun 81. MNpu kakom MeTone KynbTUBUPOBaHMS
MNOTHOCTb KNETOK 1 cybcTpaTa 0AnHakoBa BO BCEX TOYKaxX oepMeHTepa

Tema 5. BuotexHonorusi neKapcTBeHHbIX cybcTaHuuin. Mpon3BoaACTBO aHTUOMOTUKOB.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

65. YTo Takoe aHTMOMOTMKM 66. Kakne 2 0CHOBHbIE CBOMCTBA XapakTepHbI AN5 aHTUONOTNKOB 67.
["oe MoryT HakannueBaTtbCs aHTMOMOTUKM 68. MOXET M 0AMH MUKPOOPraHM3M CUHTE3NPOBATb
HECKONbKO aHTMBMOTNKOB 69. 5 rpynn aHTMOMOTMKOB NO cnekTpy aeinctens 70. OCHOBHbIE
NPOAYLEHTbl aHTMONOTUKOB 71. BakTepuanbHble aHTUBMOTMKM ? 4TO 3TO 3a COeAVHEeHNs 72. 5 rpynn
AHTUOMOTMKOB aKTUHOMULIETOB 73. AHTMOMOTMKN MUKPOMULLETOB 74. I3MEHEHMEM Kakux rpynn
XapakTepusytTcs ceMencTea naktamoB 75. VIaMeHeHneM Kakmx rpynn xapakTepusyoTcs npouecchbl
Moamndomkaumm aHTMOMOTUKOB CeEMenCcTBa nakTamoB 76. MexaHnam 0eiiCTBMS nakTaMHbIX
aHTUOMOTUKOB 77. MexaHn3M OencTBUS NPOTUBOrpUOKOBBLIX aHTUONOTNKOB 78. MexaHnam LeincTBus
NPOTUBOBUPYCHBIX aHTUOMOTMKOB 79. 3 OCHOBHbIX cnocoba nonyvyeHns aHTmbmnoTnkos 80. YTo
NO3BONSET BHECEHME MPEAWECTBEHHNKOB B MPOLIECC MNONyYeHns aHTMbnoTumkos 81. N3 kakmx
KOMMOHEHTOB 00pa3yloTCs nakTamMHble aHTMOMoTrKM 82. 3 kakmx KOMNOHEHTOB 06pa3syoTcs
amuornnkoamnapl 83. M3 kaknx KOMNOHEHTOB 06pasytoTcs TeTpauMKIVHBI U Makponunuabl 84.
MonyyeHne NONyCUHTETUYECKMX N CUHTETUYECKMX aHTMOMOTMKOB 85. YcnoBums doepmeHTaumm
aHTMbmnoTukos 86. Obwas cxema Npomn3BoAcTBa aHTMOMOTMKOB 87. BbioeneHme aHTMOMOTMKOB

Tema 6. BuoTexHONOrust aMMHOKMUCNOT U UX MPUMEHEHME B KayeCcTBe IEKAPCTBEHHbIX CPeaCTB.
YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:

49. Ncnonb3oBaHne amnHokucnot 50. Ponb HEKOTOPbIX HE3aMEHNMbIX aMUHOKMUCNOT B OpraHm3me 51.
Obwwme MeToabl NoNyYeHns ammHokmenot 52. Mukpobuonorudeckne metoabl 53. Mpon3BoacTBo C
NCNONb30BaHNEM NPUPOAHbLIX NPOAYLEHTOB. Nx ocobeHHOCTM 54. dakTopbl, CTUMYNMpYyOLWNe
06pasoBaHne aMMHOKMCIIOT Y NPUPOSHbLIX NPOAYLEHTOB 1 X aeicTene 55. Kakne MytaHTHble 0OpMbl
MUKPOOPraHM3MOB Mpu Npon3BOACTBE aMUHOKUCIOT, Bbl 3HaeTe 56. YTo xapakTepHo Ons
ayKCOTPOMHbIX MyTaHTOB 57. HeM xapakTepuayroTcs perynsatopHbie MyTaHTbl 58. Ha kaknx ypoBHAX
OCYLLECTBNSAETCS PErynaumns y perynatTopHbix MyTaHToB 59. YTo NO3BONSAIOT aHanorn ammHokmcnot 60.
Yrto Takoe n3ogrepmeHTbl U 4TO OHM JatoT 61. [lonyyeHne TpeoHNHa reHHOo-MOANIULIMPOBaHHBIMA
wrtamMmmamm 62. Ha 4eM oCHOBaHO MoNy4YeHNe aMMHOKUCAOT C NOMOLLbI hepPMEHTOB 63.
TexHonormyeckas cxema npu 2-x pasHom doepmeHTaumm

Tema 7. NMpon3BoACTBO U HanpaBleHUs UCTONb30BaHNsl (pepMEHTOB B KayecTBe fie4ebHbIX
CcpencTs.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
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89. Onpepenenmne goepmenToB 90. EamHmua akTnBHOCTM doepMeHToB 91. BaxHenwwii
HOPMWPOBAHHbIN Nokasartenb KayecTsa npu Npon3eBoacTee pepMeHToB 92. 6 KnaccosB PpepMeHTOB
93. Kakyto rpynny coepMeHTOB Nony4atoT NPOMbIWEHHbIM NyTem 94. AMunasbl ? ux gencteme u roe
npumMeHsoT 95. NpoTeasbl ? nx oencTeue 1 roe NnpuMeHsoT 96. NekTnuHasbl ? nx gencTeue n rae
npumeHstoT 97. Llenntonasbl ? ux genicTeme 1 rge npumeHsoT 98. dakTopbl, BANSKOWME Ha
buocuHTes pepmeHToB 99. MpoayueHTbl hepmeHToB 100. CocTtae 1 kavecTso cpenpl 101.
NHayunbunbHble n katabonutHble doepMeHThl, B 4eM pasHuua 102. Kakue goepMeHTbl nydlle
BblOENATb 3HA0 UK 3k30 103. STtanbl rnybrHHOro nponseoacTea dpepmeHToB 104. STansbl
NOBEPXHOCTHOrO KynbTMBMpoBaHua cpepmeHToB 105. MNpenmywectso NOBEPXHOCTHOIO
KynbTueupoBaHus 106. Oumctka goepmeHToB 107. B 4eM cnoxHocTb nonydeHns goepmeHTtos 108. YTo
Takoe nmmobunmnsaumst 109. TpebosaHusi, NpenbsiBnsieMble K MMMobunuzaumm 110. Kakme Hocutenm
ncnonbayrTcs ons nmmobunmnzaumm 111. 4 Tuna cea3biBaHUS OEPMEHTOB UM KNETOK C HOCUTENEM
112. 3a cyeT Kakmx cBsi3eit ocylwecTensetcs agcopbums 113. MNMpouecc MUKpoKancynmpoBaHns 4To
a1o 114. MNpeunmywecTsa 2-x pasHoro Tuna nmmobunusaumm 115. Mpeumywectsa
MMMOOMNIM30BaHHbIX doepMeHTOB 116. 'ae ncnonbaytoTcst UMMOBMIM30BaHHbIE (DEPMEHTDI

Tema 8. UMMyHOOGMOTEXHONOIUS
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

1. Kakve BakumHbl Bbl 3HaeTe ( Mo cTpykType) 2. Kak nonyyarT aTTeHynpoBaHHble BakuuHbl 3. 13
Kakux WTaMMOB MOJy4alT MHAKTUBUPOBAaHHblE BakuuHbl 4. MeToabl nHakTuBauumn 5. Yto o3Havaer
MOHO ¥ MONM BaneHTHbIe BakUMHbI 6. YTO Takoe ayToBakuuHbl 7. VI3 kaknx coeguHeHui KneTok
€O30at0T KOMMOHEHTHble BakuuHbl 8. CTagumn nony4eHns KOMNOHEHTHbIX BakuuH 9. MNpeumywwecTtsa un
HeOoCTaTky KOMMOHEHTHbIX BakumnH 10. V13 yero nony4atoT aHaTokcuHbl 11. Kakmne BakumHbI
Ha3blBaAIOTCA CMHTETMYECKUMU. [IOCTOMHCTBO 3TWX BakuMH. 12. HOBOE NOKONeHne CUHTETUYECKMX
BakKUMH C NPONIOHIMPOBaHHbIM aencTemneM 13. MeHHO-MHXEHEPHbIE BakUMHbI U3 Yero CocToaT 14.
STanbl Nnony4yeHnbl pekoMbuHaHTHbIX BakuuH 15. IHK-BakumHbl 4To 3710 16. MonyyeHne OHK-BakumH
17. KoHblormpoBaHHble BakUmMHbl 18. PubocomanbHble BakumMHbl 19. 3 yero coctoat
AHTrnguotunuyeckmne sakumHbol 20. MeToabl 4OCTaBKM BakUUH 21. 9Tanbl NpoOM3BOACTBA BakLMH 22.
BupycHble BakUMHbI, B 4eM CNOXHOCTb UX nonydeHns 23. CBoncTBa ?naeanbHbix? BakUH

Tema 9. CoBpeMeHHble acneKkTbl BUOTeXHONOrnYeckoro nponssoacrea. NMonyyeHuve u
Mcnonb3oBaHMe peKOMOUHAHTHbLIX 6enkoB

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

Kakune 6enku oTHOCSATCS K peKOMOMHaHTHbIM Kak nonyyatT MHCYNNH B MUKPOOHbIX knetkax Kakne
BMObl MHTEPAOEPOHA NOMYHaKOT MPOMbIWAEHHbIM NyTeM. YTo Takoe kOHK.

Tema 10. BuotexHonorns npenapartoB Ha OCHOBE MUKPOOPraHM3MOB-CUMOVOHTOB
HopMmodpnopbl NPO6MOTUKM

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Lwnckyccns o HopModhriope, HeObX0ANMOCTY NMPUMEHEHMS MPOBUOTUKOB A4Ns npouecca
BOCCTaHOBNEHMS opraHuama. Kakue BewwecTBa MOXHO OTHECTU K MpebuoTtukam, nux oemncreme.

Tema 11. BuotexHonorns BeLW,eCcTB CUHTE3NPYEMbIX KNIEeTKaMn YenoBeKa, XXMBOTHbIX U
pacteHun.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

,D,I/ICKyCCI/Iﬂ O nony4yeHnnm BTOPUYHHbIX mMeTabonntoB paCTeHI/II7I N nX iekapCctBeHHoe nencrteune. Kakne
KNneTkn n CUCTeMbl OPraHnM3MOoB Nydlle NCnonb3oBaTtb Ang nony4eHns pa3nnyHbiX 6enkoB 3YyKapunorT.

Tema 12. BuorexHonornss BUTaAaMUHOB.
YCTHbI ONPOC , NPUMEepPHble BOMPOCH!:

Ha3oBuTe rpynny pacTBopuMbIX B BOAE BUTAMUHOB Ha3oBmTE rpynny XnNpopacTBOPUMbIX BUTAMUHOB.
Kak nonyyatot SproctepuH Ins 4yero Heobxoamm sButammH A. Cxema nony4yeHusi ButammnHa B12.

Tema 13. MonyyeHne nekapCcTBEHHbIX CPEACTB Ha OCHOBE 6uoTpaHccpopmMaL M CTePOMOHbIX
coeaVHeHun/

YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:

JinnngHble npenapartbl papmaLeBTU4ecKoro Nnpon3soacTea HeHacblweHHble XKWNPHbIE KNCNOTbI, UX
po/b B (PYHKLMOHNPOBAHUN OpraHn3ma. oT1anbl 6m0Tpac¢)opMau|/||/| CTeponaHbixX coeauHEeHNN.

Tema 14. NponssoacTeo Nonucaxapuaoos.
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

Kakue nonmncaxapwuabl, Bbl 3HaeTe Kak CUHTE3NPYIOTCA OEKCTPUHDbI U rOe NCNnonb3yKTCA KcaHtaH,
OCHOBHbIE NMPOoOYLIEHTbI

Tema 15. npOGHEMbI aKkonormn. buotexHonornyeckue acnekTbl (bapMaLI,EBTVI'-IeCKOFO
npoun3ssoncrtsa.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

dDyHKUMOHMPOBaHNE aspoTeHKa 3 yero coctouTt akTmeHbIi n OCHOBHAS XapaKTepucTuka
Ka4yeCTBEHHOCTU aKTUBHOro una Teepable 0TX0A4bl, (hapMaLEeBTUYECKMX NPOU3BOACTB.

Tema . UToroesas popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

Bonpochb! kK ycTHOMY onpocy

1. Knaccndoukaums n xapakrepmuctmka 6Moo6bekToB Kak CpeacTBO NPON3BOACTBA NEKAPCTBEHHbIX
npenapatoB. TpeboBaHNS K NPOayLEHTaM.

2. CoBepuieHcTBOBaHME 61006 bEKTA METOAAMU KIIETOYHOW MHXEHEepUn

3. Perynsums akTuBHOCTM chepMeHTa No npuHumny obpaTtHol cea3n. bopbba ¢
PeTPOVHIrMbupoBaHMeM

4. N'Hoyumpyemblii MyTareHes: NpuHUMNn Metoaa, knaccugoukaums MytareHos.

5. AHTUTEna - cTpoeHne, Knaccudmkaumusi, MetTobl nonydeHust. FmMbpuaoMHas TEXHONOIUS.
6. icnonb3oBaHne CBOMCTB CDEPMEHTOB B TPOMOONUTUYECKON Tepanuu.

7. Knaccudhmkaums BakUmMH B COOTBETCTBUM C NPUPOLOA CNeungnyeckoro aHtureHa

8. HanpaeneHuns ncnonb3oBaHmsa 0epMeHTOB B Ka4ecTBe nevebHbix cpeacTs. NHrmbuTopel
PEepMeHTOB.

9. Knaccudhunkaums aHTMbMOTMKOB M OCHOBHbIE NPOAYLIEHTHI @HTUONOTUKOB. OCHOBHbIE
HanpasneHns GOTEXHONOTNM HOBbIX aHTUOVMOTMKOB

10. Cnocobbl nony4eHms aHTMOMOTMKOB. [yTn NOBbIWEHNS Bbix04a aHTUONOTMKOB
11. TexHonorust nony4yeHns 6akTepuanbHblX, BUPYCHbIX, MONEKYNSPHbBIX 1 KOPNYCKYNSIPHbIX BaKLUMH
12. XapakTtepucTtunka KOMNoHeHTOB BakUMH. OCHOBHblE HanpasneHns GOTEXHONOrNN BakLMH.

13. OCHOBHbIE TWMbl KNETOYHOrO B3aMMOLENCTBUSA B KyNbType 1 XapaKTepucTmka CTpykTyp
y4acTBYHOWMX B 3TOM NpoLecce.

14. Cxema BbloeNneHns n nepesoaa B KynbTypy KNETOK U3 TKaHel opraHnama. Tunbl KNeTOYHbIX
KynbTyp.

15. ®U3NKO-XxMMMYecKkne goakTopbl KyNbTMBMPOBaHNS KneTok. CbiBOPOTKa KPOBY U €€ Ponb B
KyNbTMBMPOBAHUS KNETOK

16. OCHOBHblE TUMbl CTBONOBbIX KNETOK U UX POCT B KynbType. DakTopbl UHAYKLUUN U
o depPEeHLMPOBKU KNETOK B KyNbType.

17. BO3MOXHOCTM NONy4eHNs1 PEKOMOMHAHTHbIX 6ENKOB.

18. Heo6x04MMOCTb BUTAMNHOB AN18 (OYHKLMOHMPOBAHMS OpraHma3ma.

19. 3Ha4yeHne aKONOrn4eckoro KOHTPONS Ha oapMaLeBTNYECKOM NPOU3BOLACTBE.
20. PacTeHuns kak UCTOYHMK NEKAPCTBEHHBIX NPenapaTos.

Sk3aMeHaUnoHHbIe buneTsl

Bunet 1.

1.dapmaueBtuyeckas brnotexHonorunsi. OCHOBHbIE HaMpPaBNeHNs NoNy4eHns NpenapaTos
MeONLMHCKOrO Ha3HaYeHusl.

2. NeHeTnyeckas MHXeHepus 1 co3gaHne ¢ NOMOLLbIO ee METOO0B NPOAYLEHTOB HOBbIX
nekapcTBeHHbIX BewecTB. OCHOBHbIE MPUHLMMbI TEXHONOrMKN pekoMbuHaHTHon JHK.

Bunert 2.
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1. B3aumocBsa3b 610N0Ormyeckmx NpoLECCOB C XNU3HEOEeATEeNbHOCTbIO Pa3/IUYHBIX TPy
MUKPOOPraHN3MOB - HakTepuii, BUPYCOB, OPOXXEN, MUKPOCKONMYECKMX rpubOB 1 T.4. U UX
0COOEHHOCTN.

2. CbepMeHTHble npenapartbl Kak JieKapCTBEHHbIE CpeacTBa.

Bunet 3.

1. O6wme ocHOBbI BUOTEXHONOMMYECKOr0 MPON3BOACTBA NONYYEHMS NEKAPCTBEHHbIX BEWECTB, Takmx
KaK aHTUOMOTUKUN, (OEPMEHTbI, TOPMOHbI, BUTaMUHbI 1 1p.

2. MakpobroobbekTbl XMBOTHOro nponcxoxaeHns. KynbTypbl TKaHeln YyenoBeka u gpyrmx
MNEKOMMTatoWmX.

Buner 4.

1. OCHOBHble rpynmbl NONy4aeMbix OMONOrMYECKN aKTUBHbIX BELWECTB.

2. MeToA KNOHNPOBAHMS - TEOPETUYECKNE OCHOBbI U NEPCMNEKTUBLI MPUMEHEHUS.

Buner 5.

1. CoxpaHeHme CBOWCTB NPOMbILWTEHHbIX WTAMMOB MUKPOOPraHM3MOB NPoayLueHTOB NIEKaPCTBEHHbIX
BEWECTB.

2. Mony4yeHne TpaHCreHHbIX OPraHM3mMoB 1 Bonpockl 61obe30nacHOCTy.

Buner 6.

1. JlekapcTBeHHblE Npenapartbl, Noy4YaemMble U3 KynbTyp KNETOK XEHbLUEHS, POANONbI PO30BOM,
BOpo6eliHmKa, CTEBUM, HANEPCTAHKK, Tabaka n ap.

2. MeToabl KpMOKOHCEpBaLMM B1ONOrMYeckoro Matepvana.

bunet 7.

1. BakTepuodoarn n nx NnpUMeHeHne B aHTbaKTepPManbHON Tepanuu.

2. 'HHOBaLUMOHHbIE NekapCTBEHHbIE (OOPMbI (HanpaBfeHHbI TPAHCMOPT, Npenapartbl TMna
"prodrugs" n ap.). CoznaHme nekapcTBEHHbIX CTPYKTYP C ABONHbIM MEXAHW3MOM AENCTBUS.

bunert 8.

1. KannycHble n cycneHanoHHble KynbTypbl. OCOBEHHOCTM pPOoCcTa PaCcTUTENbHbIX KNETOK B Ky/bTypax.
2. CoBpeMeHHble NepeBa304Hble CpeacTBa (C MMMOOMIN30BAHHBIMM aHTUOMOTNKAMK, chepMeHTaMm
1 opyrummn 6MoNornyeckn akTUBHLIMIN areHTamm).

bunert 9.

1. MeToabl NONy4eHNSt MOHOKTIOHANbHbIX aHTUTeN. OCHOBHbIE HANpPasNeHNs NPUMEHEHMS.

2. OcHOBHblE METOAbI XPAHEHNS NPOAYLEHTOB, NPMMEHSEMbIX B dhapMaLeBTUYECKON
NPOMBILWAEHHOCTMW.

bunet 10.

1. TpaHcreHHble pacTeHns 1 NePCNEKTUBLI UX NCMONb30BAHUS B KAYECTBE NCTOYHMKA
hapMaLEeBTMYECKUX NPenapaTos.

2. KpoBesaMeHunTeNN, OCHOBaHHbIE Ha BEWECTBAx NPUPOAHOro N CUHTETUYECKOrO MPOUCXOXOEHNS.
BuoTtexHonornyeckne NpoaykTbl TPETLErO NOKONEHUS.

BuneTt 11.

1. MexaHn3Mbl BHYTPUKNETOYHOM perynsiumm n GocnHTE3 LieneBbiX BUOTEXHONOMMYECKMX
NpPOAYKTOB.

2. dr3nonormyeckn akTMBHbIE BTOPUYHbIE METAB0NNTLI MOYBEHHBIX MUKPOOPraHn3MoB. MeToabl
CKpUHMHra. Bo3amMOXHOCTN NpUMEHEHMS.

BuneTt 12.

1. IMMobunmnsaums pactutenbHbix knetok. Metoabl uMmmobunusauun. Mpobnembl sKckpeLmm
LleneBoro NpoaykTa n3 MMMobumnm3oBaHHbIX KNeToK.

2. Co3naHmne UCKyCCTBEHHbIX XMBbIX CUCTEM U caMoynpaensieMble 6uocnctembl. CumMbr1os kak
camoynpasnsiemas cucrtema.

BuneTt 13.
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1. BrocuHTes aHTMOMOTMKOB. MynbTudpepMeHTHble KoMnnekcol. COopka yrneponHoro ckeneta
MONEKyN aHTMOMOTMKOB, NpUHaANexawmx K (3-nakraMmam, aMMHOrMKO3naam, TeTpaunkinHam,
MaKponuaam.

2. OcobeHHOCTN KYNbTUBUPOBAHNS KNIETOK XMBOTHbIX, NONYyYEeHMEe BaKLUNH MEANLIMHCKOrO
HasHa4deHus.
Bunet 14.

1. MNyTn co3paHns BbICOKOAKTUBHBIX NPOOYLEHTOB aHTMOMOTMKOB. MexaHn3Mmbl 3awnThbl OT
COBCTBEHHbIX aHTMOMOTUKOB Yy MX "CynepnpoayLeHTOB".

2. MeToabl KNETOYHOW MHXEHEePUN NMPUMEHNTENTbHO K XMBOTHbIM KneTkaM. Mmbpuaomel. 3HaveHne
rmbpnaom Ons Npon3BoOACTBA COBPEMEHHbIX OMarHoCTUYECKUX npenapaTos.
BuneT 15.

1. MeToabl KynbTUBMPOBAHUS NPOOYLIEHTOB, NPMMEHSIEMbIE B (hapMaLeBTUYECKOA
MPOMBbILINEHHOCTMW.

2. MNonycuHTeTUYECKNE aHTMONOTUKIN. BrocnHTE3 1 OprcMHTE3 B CO34aHMM HOBbIX aHTUOMOTMKOB.
KneTo4yHast nHXeHepus 1 NCnonb3oBaHne ee MeTo40B B CO3AaHUN MUKPOOPraHM3MOB U KNETOK
PaCTEeHUIA - HOBbIX NPOAYLIEHTOB BMONOrMYECKM aKTUBHbIX (NEKAPCTBEHHbIX) BELWECTB.

BuneT 16.

1. XapakTepucTtuka npoayueHToB, NPUMEHSIEMbIX B BMOTEXHONOMMYECKMX MPON3BOACTBAX
(AHTUBMOTUKN, MHTEPHPEPOHbI, aMUHOKMNCNOTHI).

2. CnnsiHne NpoTonnacToB 1 NONyY4eHne HOBbIX TMOPUAHBIX MONEKYN B KAYECTBE LIeNeBbIX
NPOLOYKTOB.

bunet 17.

1. MeToabl NONy4eHNS reHO-MOANPULMPOBAHHBIX NPOAYLIEHTOB.

2. [lpon3BoaCcTBO aMUHOKUCNOT MEAMLMHCKOrO U NMULEBOro Ha3Ha4YeHus.

bunet 18.

1. OCcoBeHHOCTN KYNbTUBUPOBAHUS pacTUTENbHbIX KNeToK. CyCneH3noHHble KyNbTypbl.
2. IMMobu1nn3oBaHHble KNeTkn U pepMeHTbl. NpuMeHeHne nx B BUOTEXHONOM M.
Bunet 19.

1. MeToAabl TpaHcdopMaLmm reHoma aykapuor.

2. VIMMyHOQOEPMEHTHbIN aHanu3 1 ero NPUMEHEHKE.

Bunet 20.

1. KynbTnBmnpoBaHue oTaenbHbIx KNeTok. MNpotonnacTtbl pacTUTENbHbIX KNETOK Kak 00 bekT
61oNorM4eckKoro KOHCTpymposaHus. CnnsiHne NpoToNnacToB 1 rMbpuan3aumns coMaTMyeckux
KNeToK.

2. ButamnHbl n kodoepMeHTbl. VIX ponb 1 Npon3BoACTBO.

7.1. OcHOBHas nuTteparypa:
1. ®apmaueBTuyeckas buotexHonorms [OnekTpoHHblin pecypc] / Opexos C.H. - M. : T'OOTAP-Meana,
2013. - http://www.studmedlib.ru/book/ISBN9785970424995.html

2. Hay4yHble ocHoBbI 6uoTexHonoruii. Yactb |: YuebHoe nocobue. HaHoTexHonorum B
6unonorun/I"opneHkoB.A., Coast. KytysosaH.M., MNatyHnHaC.K. - M.: MpomeTeir, 2013. -
http://znanium.com/bookread2.php?book=536510

7.2. lononHuTenbHasa nuteparypa:

1. Wmng P., HarnsoHas 6MoTexHONOrnst n reHeTndeckas UHxeHepus. ? 2-e nag. (an). [SNeKTpoHHbI
pecypc] : CnpaBoyHMkKn ? OnekTpoH. aaH. ? M. : iapatenbcTBo 'JlabopaTtopus 3HaHmit', 2015. ? 327
c. ? Pexum goctyna: http://e.lanbook.com/book/66240 ? 3arn. ¢ akpaHa.
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2. Bupyconorus n 6uotexHonorusi: yauebHoe nocobue / dupcos .M., Akumosa C.A., - 2-e n3a.,
nononHeHHoe - Bonrorpan:Bonrorpanckuin TAY, 2015. - 232 c. -
http://znanium.com/bookread2.php?book=615175

3. ImmyHORormsa: npaktukym [OnekTpoHHbIn pecypc] : yuebHoe nocobue / MNopa pea. J1.B.
Kosanbuyka, [.A. rHatbeson, J1.B. MaHkosckon - M. : TOOTAP-Megana, 2012. -
http://www.studmedlib.ru/book/ISBN9785970421482.html

4. dapmMaLeBTNYEeCKMe TEXHONOMMN: COBPEMEHHbIE 3NeKTpon3nyeckme bUOTEXHONOrMM B
cpapmaumu: Yu. noc. / .. MonyaHos, A.A. MonyaHog, J1.M. Kybanosga. - 2-e n3ga. - M.: Anbcpa-M:
NMH®PA-M, 2011. - 336 c. - http://znanium.com/bookread2.php?book=314485

7.3. UHTepHeT-pecypcChbl:

AxTyanbHoe B MeguumnHe on-line - xypHan. - http://www.actualmed.net/
AkTyanbHoe B MeanumHe? on-line - xypHan. - http://www.actualmed.net/
BuotexHonorus - http://www.biotechnolog.ru

Hayu4Hble XypHanbl no 6uonornm - BuoMeaULMHCKUE XypHanbl, OH-NaH Xyp- Hanbl, OH-NaH ?
61bnmnoTekn, cnMckn BUonormYeckux XypHanos. - http://www.jcbi.ru/links/journals.htm

dapmaueBTuyeckas buotexHonorns [AnekTpoHHblin pecypc] / Opexos C.H. - M. : TOOTAP-Meaua,
2013. - http://www.studmedlib.ru/book/ISBN9785970424995.html

8. MarepuanbHo-TexHU4eckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHune gncumnnuHbl "BrotexHonornsa" npegnonaraeT UCNoNb30BaHWe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeuiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauniiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON ynNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BuaAeo n ayamno
NHdpopMauunu, NoyYeHNs 1 nepenayn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEOMIAHON ayAUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntouerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens BnsieTCcs KNo4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasatens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO NMO3BONISIET MPOBOANTL NEKLMM, MPaKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMCE C MCNONb30BaHMEM B NMpoLiecce 0by4yeHuns BCex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHaa ayautopus Takxke oCcHalleHa WupPOoKOrnonoCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3VMOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoteyHor cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BbC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmx pOCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoBs, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pasoBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKY, yyebHbie nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepralmm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHble nepnognyeckme n3gaHms n n3naHus,
BbiNyckaemble napnatenncrsamm By30B. B HacTosuwee spems 965C ZNANIUM.COM cooTteetcTtByeT
BCceM TpeboBaHMaM chenepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3N1eKTPOHHO-61bnnoTeyHol cucteme "KoHCynbTaHT CTyAeHTa" , BOCTYN K KOTOPOW NpefoCTaBneH
CTyeHTaM. OneKkTpoHHas 6ubnmoteyHas cuctema "KoHcynbTaHT cTyeHTa" npefocTtasnser
MONHOTEKCTOBbIA LOCTYN K COBPEMEHHOW y4ebHOM nMTepaType No OCHOBHbLIM AUCLUMMVHAM,
n3yyaembiM B MEAVNLMHCKMX By3ax (MpeLcTaBneHbl M34aHMS Kak YUCTO MEAMLMHCKOrO Npodhuns, Tak
1 MO eCTECTBEHHbIM, TOYHbIM U 00LecTBEHHbIM HaykaM). OBC npepocTasnsieT By3y Hambonee nonHble
KOMNNeKTbl HE0HX0AMMOI NTEpaTypbl B COOTBETCTBMU C TPeOOBAHMSIMU rOCY 1aPCTBEHHbIX
obpaszoBatefibHbIX CTaHAapPTOB C COONOAEHNEM aBTOPCKUX U CMEXHBIX MPasB.

HOyTOYK

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMNO 1 y4ebHbIM nnaHoM no
cneumanbHocTth: 33.05.01 "dapmaunsa” n cneunanudaumm He NPenycMoTPEHO .
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