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Mporpamma amcumnnnmHel "MeauumHckne 6uotexHonorum"; 30.05.03 MeauumHckas kmbepHeTuka; npodoeccop, a.H. (npodgpeccop) baraesa
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Mporpammy oncuunnmHbl paspabotan(a)(n) npodeccop, a.H. (npodeccop) baraesa T.B. kadenpa
6roxmmmm, BrotexHonorum n goapmakonorun LieHTp 6uonornm n neparormyeckoro obpasosaHus ,
Tatiana.Bagaeva@kpfu.ru ; noueHT, k.H. VloHoBa H.9. kadpenpa buoxummnmn, 6UOTEXHONOTN 1
doapmakonorun LleHTp 6uonorumn n neparornyeckoro obpasosanus , Natalia.lonova@kpfu.ru

1. LLlenu ocBoeHUs AMCUUMIUHDI

Llenbto aucumnnuHbl 'MeoumumnHckmne 6ruotexHonorun' siBnsieTcst yrnybneHHoe nsyyeHune
TEOPETUYECKMX 1 NPAKTUYECKMX OCHOB MEANKO-Bronornyeckmx Hayk, GBUOXUMUN 1 MONEKYNSIPHOM
6uonorun B cdpepe pas3paboTok HOBbLIX TEXHONOrMA B 0bnacT 6ruomMeaMuUmMHCKMX NPOU3BOLCTB,
6rohapMaLeBTMKIN, COBPEMEHHbIX ANArHOCTUYECKUX CPeacTB, BOCOBMECTMMbIX MaTepUanos 1
KNETOYHbIX TEXHONOTWIA.

2. MecTO AMCUMUNIMHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen "b1.6.34 OucumnnunHbel (Mogynn)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 30.05.03 MeauumnHckas knbepHeTka n 0THOCUTCS K 6a30BOM
(obwenpodpeccroHanbHoi) YacTn. OcBaneaeTcs Ha 6 Kypce, 11 cemecTp.

JaHHas yuebHas aucumnnnHa BkntodeHa B pasgen b.1.6.28. dncumnnmHbl (Mogynn) OCHOBHOM
obpasoBaTtenbHol nporpammbl 30.05.03. MeauumnHckne 6UOTEXHONOMMN OTHOCUTCS K 0BLWUM
ancuunnuHam. OceavBaeTcs Ha 6 Kypce, cemectp 11.

MNpenmeTom n3yyeHns kypca MeomumnHckne GMoTeXHONOrMn SBASETCSA Hay4YHas OCHOBA PasnnyHbIX
B6UOTEXHONOrMYECKMX NPOM3BOLACTB HANPaBNEHHbIX HA PELWEHNE Takmnx 3HaYUMbIX NpPobnem, kak
300pOoBbe Yenoseka, 3pdeKTMBHOE NCMONb30BaHNE MaTepuasbHbIX PECYypCcoB, aHepreTnyeckoe
obecrneyeHe HAPOLHOrO X03ANCTBA 1 OXpaHa OKpyXatowein cpenbl.

MpenwecTByOWNMN KypcamMm Ha KOTOPbIX HEMNOCPEACTBEHHO 6a3upyeTcs faHHas OMCLUNANHA,
asnsaTca Mukpobuonorus, Buoxumus, NeHetuka, @uanonorus pacteHunii, MonekynsipHas Gruonorus.

3. KomneteHuuu obyyatolerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIUHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS Ccneayowme KOMNeTeHLUNN:

Winchp komneteHuyu npmoGpePE:;:nlgcl“ﬁ)gg;ﬁZTeHumu
OK-1
(0blweKynbTypHbIE CrnocobHOCTbIO K aBCTPakTHOMY MbIWNEHWUO, aHaNN3y, CUHTE3Y
KOMMeTeHuun)
rOTOBHOCTbIO pelwaTb CTaHAapTHble 3a4a4m NPoecCnoHanbLHoOM
OrlK-1 [esaATenbHOCTM C UCMONb30BaHMEM NHAPOPMALIMOHHBIX,
(npodheccunoHanbHblie 6rnbnmnorpacunyecknx pecypcos, Meanko-brnonormyeckoi
KOMMETEHLMN) TEPMUHONOM MU, NHOPMALNOHHO-KOMMYHUKALUNOHHBIX TEXHONOMMIA 1
Yy4E€TOM OCHOBHbIX TPEOOBAHMI MHPOPMALIMOHHO 6e30MacHOCTM
OriK-5 OTOBHOCTbIO K UCMONb30BAHNIO OCHOBHbIX (PU3NKO-XUMNYECKUX,
(npodhbeccuoHanbHble MaTEMaTUYECKUX N MHbIX ECTECTBEHHOHAYYHbIX MOHSATUA U METOLOB
KOMMEeTEHLMN) npw peLeHnn NpogpeccmnoHasbHbIX 3anau
OrikK-7 CNOCOBHOCTbLIO K OLeHKE MOPAOMPYHKLMOHANBHbIX, (OU3NONOrMYECKNX
(npochbeccuoHanbHbie COCTOSIHUI 1 NATONOrMYECKMX NPOLLECCOB B OpraHM3me Yyenoseka ans
KOMMEeTEHLMN) pelweHns npogeccrmoHanbHbIX 3ana4
Orik-9 OTOBHOCTbIO K MPVIMEHEHWIO CNEeLNann3npoBaHHOro 060pyL0BaHUS 1
(npochbeccunoHanbHble MeOVLUNHCKUX N3OEeNnid, NpeayCMOTPEHHbIX A5 UCNONb30BaHUS B
KOMMNEeTEeHUnm) npodpeccnoHanbHom coepe
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PacwumndppoBka
Lincpp komnereHumu npuobpeTtaemMon KOMNeTeHL N
MK-11
(C|)-| OCDECCMOHANbHbIE CMOCOBHOCTBIO K MPUMEHEHUIO CUCTEMHOIO aHannaa B U3y4eHun
P B1ONOrn4ecknx CUCTeEM
KOMNeTeHLmMm)
CMOCOOHOCTBIO M TOTOBHOCTbLIO K OCYLECTBIEHNIO KOMMeKca
MEPONPUATUIA, HANPaBNEHHbIX HA COXPaHEHUE U YKPenneHne
MK-1 3[10pPOBbS U BKAOYaowmx B cebst hopMmpoBaHme 340poBoro obpasa
(NPOOECCHOHANbHBIE XUW3HW, NpeaynpexaeHne BO3HNKHOBEHMS U (M) pacnpoCTpaHeHns
KO‘:/II'IeTeHLI,VIVI) 3ab0neBaHUit, X PaHHIOKD ANArHOCTUKY, BbISIBIEHNE NMPUYUH 1
YCNOBWIA X BO3HMKHOBEHUS N Pa3BUTUS, a TakXe HamnpaBiEeHHbIX Ha
yCTpaHeHne BpeaHoro BAMSHUS Ha 300pOBbE YenoBeka oakTopos
cpenbl ero obuTtaHus
MK-14
(NPOOECCHOHAbHBIE CMOCOOHOCTBIO K MPUMEHEHUIO CUCTEMHOIO aHannaa B U3y4yeHun
P B10oNOrn4ecknx CUCTeM
KOMMeTeHuun)
k17 CMOCOBHOCTBIO K MPUMEHEHNIO CUCTEMHOIO aHann3a B N3y4eHnmn
B1ONOrNYECKNX CUCTEM
MK-4 OTOBHOCTbIO K MPOBEAEHNIO NabopaTopHbIX U UHbIX UCCNenoBaHui B
(npodheccunoHanbHble Lensx pacno3HaBaHns COCTOSIHUS UK YCTAHOBNEHNS doakTa Hann4ms
KOMMNEeTeHL M) UNn oTCyTCTBUSI 3a6oneBaHns
MK-8
CMOCOBHOCTBIO K MPUMEHEHNIO CUCTEMHOIO aHannaa B U3y4eHnmn
n NOHasbHbI
(MpocpeccuoHa © O61ONOrNYECKNX CUCTEM
KOMMeTeHuunn)
MK-9
(NPOOECCHOHANbHBIE CMOCOBHOCTBIO K MPUMEHEHUIO CUCTEMHOIO aHannaa B U3y4eHun
B1oNOrn4ecknx CUCTeEM
KOMMeTeHuun)

B pe3ynbtaTe 0CBOEHMS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE 1 NPUOPUTETHBIE HaNpaBneHns passutua ObLwen n MeanuUMHCKON BMOTEXHONOMN.

OCHOBHbIE UICTOYHUKWN NEKAPCTBEHHbIX, AMArHOCTUYECKUX , NPOJOUNaKTUYECKUX CPEeacTB U
COonNyTCTBYOWMNX NMPOAYKTOB

MHHOBALUWMOHHbIE buoTexHonorm4yeckune MEeTObl N NMpMeMbl COBEPLWIEHCTBOBAHNA NPOAYyLIEHTOB
nexKapCTBEeHHbIX npenapartos BUNOTEXHONOrNYEeCKUNX npoueccos.

2. ONXeH yMeTb:

NPUMEHATb Ha NPaKTUKe NPMoBPETEHHbIE TEOPETUYECKME 3HAHNS 0 6A30BbIX BUOTEXHONOMMYECKIMX
MeTodax, UCrosb3yeMblx B 061acTy TPAHCNSILMOHHOM U NPakTUYeCKo MeauLUMHbI

3. 0OMXeH BnageTb:

3HaHUSIMN OYHKLIMOHMPOBaHUS 0bLLeit cxeMbl BUOTEXHONOMMYECKMX MPON3BOLACTB, NONYyYeHNs
BbICOKO3(P(EKTMBHBIX MPOOYLIEHTOB METOAAMY FE€HOMMKM, MPOTEOMUKM U BUoMHopMaLum

MeTo4aMu HannucaHusa Te3ncoB N cTaTemn no pa3pa6aTb|BaeM0|7| TeMe, CUCTEMON npnemos,
Nno3BONAWKMX NnonyyaTb HeO6XO,EI,I/IMYPO nHGpopMaLUIO U3 MHTEPHET-PECYPCOB.

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
MpPUMEHATb COBPEMEHHbIE METObI M NPOAYKTbl MeanuMHCKOM BUOTEXHONOMrMI Ha MPaKTUKE.
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4. CTpyKTypa u cogepxaHve oUCLUNAUHBLI Moayns
Obwas TpyooeMKoCTb AMCLMMNANHBI COCTaBNSIET 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLMMNHBIL: 3k3aMeH B 11 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBO Anst AOMNycKa K 3adeTy
28 6annos.

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

71-85 6annos - "xopowo" (Xop.);

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

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNNNHE/ MOAYIIO
TemaTtnyeckui NnaH AUCLUUNAUHBI/MOOYNSA

Buaobl n yachbl
ayauTopHOM paborThbl,

UX TPYA0EMKOCTb
Henens F()g ﬂacax) Tekywime coopmbi

cemecTpay Mpaxm-|Nabopa- KOHTpOns

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Paspnen
N AducunnnnHbl/ CemecTp
Monyns

Tema 1. BuotexHonorus un
MeamumHa. OCHOBHblE HanpasneHns
pasBUTUSA MeONLUNHCKOMN YCTHbIN onpoc
1. 11 2 0 4
onoTtexHonornn. OCHOBHble
LOCTUXEHNS COBPEMEHHOW
MeOULMHCKOM BuoTexHonormm

Tema 2. buotexHonorus sewecTs
CUHTE3MpPYEMbIX KNleTKaMu
MMKPOOPraH3MOB, Y€N0Beka, 11 5 0 4 YCTHbI onpoc
XUWBOTHbIX U pacTeHunin. CoxpaHeHne
6ropasHoobpasns XunsHu: baHk
bromatepnanos.

Tema 3. OcHOBHble aTanbl
3 B61OTEXHONOrMYECKOro npouecca 11 5 0 4 YCTHbI onpoc

NPOM3BOACTBA M NOMYyYEHUS
NeKapCTBEHHbIX NpenaparTos

Tema 4. bBuotexHonorus
aMUHOKNCNOT U UX MPUMEHEHNE B
Ka4yeCTBe NeKapCTBEHHbIX

11 2 0 5
cpencte.HanpasneHus
NCNoNb30BaHNA PEPMEHTOB B
Ka4yecTBe ne4yebHbIx CpeacTs

Tema 5. BuotexHonorunyeckoe
5. |[nonyyeHne aHTMBNOTHNKOB. 11 4 0 4
AHTMOMOTMKIN HOBOrO NMOKONEHNS.

Tema 6. buotexHonornyeckoe
6. [NPOn3BOACTBO PEKOMOUHAHTHbIX 11 2 0 4
6enKos..

Tema 7. [Nony4yeHne nekapCTBEHHbIX
- |CcPeAcTB Ha ocHoBe 11 1 0 5 YCTHbIN onpoc
" |BuoTpaHcopmaumm CTeEPOULHbIX
coeguHeHNN.

KoHTponbHas
paboTta

YCTHbIA onpoc

YCTHbIN onpoc

KETPOHHBH
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

KoHTponbHas
8. [Tema 8. ImMyHOBUOTEXHONOM NS 11 1 0 4 |pabota

Tema 9. BuortexHonormdeckoe

NPON3BOACTBO BUTAMUHOB. YCTHbIn onpoc

9. ButamuHbl B cocTtase 11 1 0 4

NeKapCTBEHHbIX CPEACTB.

Tema 10. BnotexHonorus nunNnuooB v .
10.|[nonncaxapnaoos NpPUMEHSEMbIX B 11 1 0 4 YCrHblid onpoc

MeouunHe.
Tema 11. BuotexHonorus

YCTHbI onpoc

11 [nPenapatos Ha ocHoBe 11 1 0 4
'[MMKpOOpraHM3mMoB-CMMOOHTOB
-HOpMOdOopbl 1 NPOBUOTUKN
KoHTponbHas
1o Tema 12. BuoHaHoTEXHONOMMSA B 11 1 0 4 |paGora

‘MeaunumHe. HoBble Guomatepuransi

Tema . IToroBas goopma KOHTPOnNS 11 0 0 0 OK3ameH

WNtoro 20 0 50

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. BuotexHonorust n meguunHa. OCHOBHbIe HanpaBneHUA pa3BUTUS MeOULMHCKOMN
6norexHonormn. OCHOBHblIEe O,0CTUXEHUA COBpPEMEHHON MeaULMHCKOW 6uotexHonormm

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Nekums. MpeaomeT 1 cogepxaHve MeanUMHCKoM BUOTEXHONOr UK, B3aUMOCBSI3b C APYrMU
npeameTamu. ictopms passuTms MeanUMHCKOM BUOTEXHONOMMIN Y OCHOBHbIE LOCTUXEHUS
COBPEMEHHOro aTana. buoobbekTbl kKak CpeaCcTBO NPON3BOACTBA TIEKAPCTBEHHDIX,
NpocmnNakTUYeCcKmX 1 OMarHOCTUYECKNX CpeacTB. Knaccmgukaums n xapaktepmctuka 6Moo6bekTos
Kak cCpeacTBO NPOM3BOACTBA NEKAPCTBEHHbIX NpenapaTos. TpeboBaHWs K NPoayLEeHTaM.
HoMeHknaTypa nekapcTBEHHbIX NpenapaTos, Noy4YeHHbIX Ha OCHOBE BMO0OBHEKTOB.

naboparopHasi pabora (4 4aca(oB)):

NabopaTtopHoe 3aHsTUe. NprnopnTeTHbIE HAaNPaBNEHNS MEAULMHCKUX BMOTEXHONOTIA B MAPE U B
Poccun. MNpuHumMnuanbHas TexHonormyeckas cxema buotTexHonormyeckoro npomaeoacrtea. O6bekTbl
MeaVLNHCKOW Buonorum - BUpycChbl, 6aktepum, rpmbbl, KNeTkn (TKaHW) pacTeHWUiA, XXMBOTHBIX 1
yenoseka, BewecTsa HONOrMYecKoro NPOVCXOXAEHNS ((OePMEHTbI, NEKTUHBI, HYKIIEMHOBbIE
KICNOTbI), NEPBUYHBbIE N BTOPUYHbIE METAboNNTLI. MakpobMoOObEKTbLI XXMBOTHOMO MPOUNCXOXAEHMS.
KynbTypbl TKaHel Yyenoseka n opyrux maekonumrarowmx. OCHOBHbIE Fpynnbl NOnyYaeMbix
6ronornyeckn akTUBHbIX BELWECTB. BMO0OBbEKTbI pacTUTENbHOrO NponcxoXxaeHuns. JukopacTywue,
nnaHTaLMoHHble pacTeHns. KynbTypbl pacTutenbHbix TkaHein. OCHOBHbIE rpynmnbl NOyYaeMbixX
6r1onornYeckn akTMBHbIX BELWECTB. BM00OBEKTLI -MMKPOOPraHnambl. QyKaproTbl (NpocTenwue,
rpubbl, opoxxn). MpokapmnoTsbl (akTMHOMULETHI, 3ybakTepum). Bupycbl. Buabl n coctas
nuTaTeNbHbIX CPEeL ONS BblpalmMBaHMs pasHbix OMO0OBHEKTOB.

Tema 2. BuoTexHONOrMs Bew,ecTB CUHTE3NPYEMbIX KeTKaMu MUKPOOpPraHM3MOoB, YesloBeka,
XUVBOTHbIX U pacTeHuil. CoxpaHeHne 6Mopa3Hoob6pa3us Xn3Hu: 6aHK 6MomaTepuanos.

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

KETPOHHBH
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Nekuns. CoBepwieHCcTBOBaHME BMO0OBEKTOB - MPOAYLEHTOB IEKAPCTBEHHbIX BEWECTB, METOAAMM
FEHHOW NHXEHEPUN N MONEKYNSPHOK Bruonorun. MeToabl Ansg NoNy4YeHNs YNCTbIX NPOOYKTOB:
KONIOHOYHAs M TOHKOCNONHAasa xpomarorpadus, anekrpogopes. IHoyunpyeMblii MyTareHes:
NpvHUMN MeToaa, knaccugmkaumns mytareHoB. CoBepeHcTBoBaHMe 6noobbekTa metoaamm
KNeTo4HOW nHXeHepun. Cnocobbl HApyLWEHUS perynaunm 06MeHHbIX NPOLLECCOB MMKPOOPraHN3MOB.
Perynsumnsa obbema cnHTe3a (0epMeHTOB (MHOYKLMS N penpeccus bBMoCMHTE3a PepMeEHTOB).
KaTtabonutHas penpeccus n perynaumns nepeHoca BelecTB Yepe3 MeMOpaHbl.

naboparopHasi pabora (4 4aca(oB)):

NabopatopHoe 3aHaTMe. CoxpaHeHne CBOMCTB NPOMBbIWNEHHbIX LWTAMMOB MUKPOOPraHN3MOB
NPOAYyLEHTOB NNEeKapCTBEHHbIX BewwecTs. Mpobnembl cTabunmaaumm npoMbIWIEHHbIX WTAMMOB.
MpuynHbI HecTabunbHOCTK cynepnpoayLeHToB. Cnocobbl noaaepXaHust akTUBHOCTM.
MexayHapoaHble N HaLMOHaNbHbIE KONNEKUUN KYNbTyp MUKPOOPraHN3MOB 1 UX 3HAYeHWe Ons
pasBnUTUS BUOTEXHONOMMW. BaHKM AaHHBIX O MUKPOOPraHM3MaXx, PacTUTENbHbIX U XMBOTHbIX KNneTkax
N OTHOENbHbIX WTamMMax MUKpoopraHmamoBs. KpnobuoTtexHonorus. Metoanka KprokoHcepsaumm,
cnocobbl 3amenneHust pocta. KpmocoxpaHeHne KpynHbiX 61onormyecknx 06 bekTos.

Tema 3. OCHOBHbIe 3Tanbl 6MOTEXHONOrMYECKOro npolecca npoun3soncrea u nonydyeHums
NneKapCTBeHHbIX npenapartoB

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

Nekums. MeTtonbl 1 aTanbl NOArOTOBKM NOCEBHOro Matepuana. Cnocobbl cTepununsaumm
obopynoBaHus. PasHoobpasune 1 xapakTeprucTuka NoaroTOBKM NUTATENbHbIX Cpen ANs
KyNbTUBMPOBAHMS NPOL4YLIEHTOB.

naboparopHas pabora (4 4aca(oB)):

NabopatopHoe 3aHsiTHe. OcHoBHOE 060PYAOBaHME, NPUMEHSIEMOE B NMPOMbILWIEHHON NpaKTUKe
H6rOTEXHONOrMYECKMX NPoM3BoACcTB. PepMeHTepbl, PasnnyHbIX KOHCTPYKLUMIA, annapaTbl 4ns
pasneneHns KynbTypanbHOW XMaOKOCTU 1 BroMaccel, annaparbi

Tema 4. BuoTexHONOrMsi aMMHOKUCANOT U UX NPUMEHEHME B KaYeCcTBe /IeKapCTBEHHbIX
cpenctB.HanpaBneHns ncnonb3oBaHust epPMEHTOB B KauyecTBe Jie4ebHbIX CpeacTB

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

Nexkuusi. MeTobl NONy4YeHUs aMUHOKMCNOT. MexaHn3Mbl perynsumm 6uocrMHTe3a aMMHOKMCIIOT.
Oco6eHHOCTH KyNbTUBMPOBaHMS WTAMMOB-NPoayLeHToB. OCOBEHHOCTM NuTaTeNbHON Ccpeabl.
YcnoBust goepMeHTaumum aMmMHOKMCNOT. bronornyeckas ponb aMMHOKMCIOT U MX MPUMEHEHWE B
KayecTBe NeKapCTBEHHbIX CPEACTB. XMMUYECKMNIA N XUMUKO-3H3UMATUYECKNIA CUHTE3 aMUHOKMCIIOT.
Mpobnembl cTepeonsomepumn. PazneneHme cTepeonsomMepoB C UCNONb30BaHNEM hEPMEHTATUBHbIX
MEeTOLOB (aumnas MUKpoopraHnamoB). Myukpobuonornyeckuii CMHTE3 aMuHokucnoT. CosanaHune
cynepnpoayLeHTOB aMMHOKMCNOT. OCOBEHHOCTU PErYNALMM N CXEMbl CUHTE3a Pas/NYHbIX
aMWHOKMCIIOT Y pasHbIX BULOB MUKPOOPraHnaMoB. MyTaHTbl U FeHHO-UHXEHEPHblE
LWUTAMMbI-NPOAYLEHTbl aMUHOKUCNOT. [onyyeHne aMMHOKMCIOT C NMOMOLLbIO MMMOBUIN30BaHHbIX
KNeTok 1 goepmMeHToB.OCHOBHbIE NYTU perynsaumnm 6uocnHTesa n ero MHTeHcudukaums. Pewexne
npobnemMbl NPUMeEHeHNs oepMeHTOB Ansi nevebHbIx Leneli: 1. BocnonHeHne obpasoBaBluerocs B
opraHname necuumTa Toro UM MHOro coepMeHTa NyTem BBEAEHNS B OPraHN3M HELOCTAIOWErO
hepMeHTa -3aMecTuTenbHas aHa3uMoTepanus. 2. Hecneunguyeckoe Ucnonb3oBaHne
cneumndnyecknx CBOMCTB OTAENbHbIX (DEPMEHTOB /151 YCTPAHEHWNS NATONOrMYecKoro npowecca.
3.MprmeHeHne B ne4ebHO NpakTke MHIMBUTOPOB DEPMEHTOB N KOCDEPMEHTOB.

naboparopHas pabora (5 yaca(oB)):
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NabopaTtopHoe 3aHaTMe. YacTHas GBMOTEXHONOrMS aMUHOKMCIOT U NenTuaoB. BuocnHTes nuamHa.
BrocuHTes TpeoHnHa. MuUkpobHas TEXHONOrMS NOMyYEeHUs! Pa3/IYHbIX aMUHOKUCIOT (anaHunHa,
acnaparuHoBOW KMCOTbI, FyTaMUHOBOW KMCNOThI, U Ap.) KOHTpONb KayectBa aMMHOKMCAOT.
XUMUYECKNIA N XUMUKO-3H3UMATUYECKUIA CUHTE3 aMUHOKMUCNOT. Mpobnembl cTepeonsomepun.
PasneneHne cTepeon3omMepoB C NCMO/Ib30BaHNEM (DEPMEHTATMBHbBIX METOLOB (auunas
MUKPOOPraHn3MoB). VIHXeHepHas 3H3MMONOrnsi, OCHOBaHHAs HA UMMOBUN30BaHHbIX 06 beKTax,
PepMeHTax 1 Lenbix kneTok. Micnonb3oBaHne MMMob1nrM3oBaHHbIX 0ePMEHTOB NPW NPON3BOLACTBE
MONYCUHTETMYECKUX B-NakTaMHbIX aHTUOMOTNKOB, TPaHCopMaLMy CTEPOUAOB 1 pasaeneHnm
paLeMaToB aMMHOKMCNOT Ha cTepeon3oMepbl. [pon3BoACTBEHHbIE TWMbl BMOPEAKTOPOB ANS
MMMOOMNIN30BAHHbBIX DEPMEHTOB M KNETOK NPOoAyLEeHTOB. IMMOBUIN30BaHHbIE OepMEHTbI 1
neyebHoe nuTaHue. Y naneHvne naktosbl U3 MONOKA C MOMOLLbIO MMMOOMIM30BAHHOM
B-ranakto3naasbl. lNpeBpalieHne rioKo3bl BO PPYKTO3Y C MOMOLLbIO MMMOBUNN30BaHHO
rNIOKOM30Mepasbl.

Tema 5. BuotexHonornyeckoe rnosiydyeHme aHTM6MOTUKOB. AHTUOMOTUKN HOBOIO NMOKOJIEHUS.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

Nekums. OCHOBHblE HaNpaBneHMs nccnenoBaHnii B 06nact GUOTEXHONOrMN aHTUOBNOTUKOB.
MponyLeHTbl aHTMONOTUKOB (MNecHEBbIE rpubbl, aKTUHOMULETLI, 6akTepun). BrocuHTes
aHTUOMOTMKOB, Kak BTOPUYHbIX MeTabonmToB. Perynauns 6uocuHtesa. Ycnosums doepMeHTaumm u
30EKTUBHOCTb MCMNONBb30BAHUS NPELLECTBEHHNKOB CMHTE3a aHTMOMOTMKOB. ["eHeTnyeckme
MeToAbl MONy4EHNS aKTUBHbIX aHTUONOTNKOB. MepcnekTNBbl COBPEMEHHOW BUOTEXHONOIMN B
obnactu nony4yeHnst aHTMOMOTMKOB.

naboparopHas pabora (4 4aca(oB)):

NabopaTtopHoe 3aHATME ["eHeTnYeckme 0CHOBbI aHTUONOTUKOPECUCTEHTHOCTU XPOMOCOMHAS 1
nnasmuaHas Pe3NCTEHTHOCTb. TpaHCNo30HbI. LleneHanpaBneHHas buotpaHcdopmaums n
XMMmMyeckas TpaHcopmaumns B-nakTamMmHbIX CTPYKTYP. MexaHn3Mbl pe3UCTEHTHOCTHU K
aMUHOINMKO3NAHbIM aHTMbMnoTMKaM. LieneHanpaBneHHas TpaHcdopMaums aMUHOMNKO3MO0B.
AMVKaUMH KakK NoNyCUHTETUYECKMIA aHanor NpupoaHoro aHtmbroTtmka 6yTmpoanHa.Hoeble
NnoNyCUHTETMYECKNE Makponuabl 1 a3anuibl - aHanorn 3puTPoMmUnHa, 3PAPEKTUBHbLIE B OTHOLEHUN
BHYTPWKNETOYHOW NOKaANN30BaHHbIX BO3OyanTenein nHgpekumin. NpupoaHble CTOYHUKN FEHOB
PE3NCTEHTHOCTU K aHTUbMoTukam. OpraHn3aunoHHble MEPONPUSATUS Kak NyTb OrpaHNYeHns!
pacnpoCTpaHeHNst reHOB aHTUBNOTUKOPE3NCTEHTHOCTU. [1POTNBOOMNYXONEBLIE AHTUONOTUKN.
MexaHn3m peinctens. epMeHTaTUBHASA BHYTPUKNETOYHAS akTUBaLMS HEKOTOPbIX
MPOTMBOOMYXONEBbIX aHTUONOTUKOB. MexaHN3Mbl PE3NCTEHTHOCTU OMYXONEBbLIX KNETOK K
NpPOTMBOONYXONEBbIM Npenaparam. P-170 rnmkonpoTenH n nnenoTponHas pesmcTeHTHOCTb. [yTn
NpPeoaoneHns NNenoTPONHOM aHTUBNOTMKOPE3NCTEHTHOCTH.

Tema 6. BuotexHonoruyeckoe NPOM3BOACTBO PEKOMOMHAHTHbIX 6€1KOB.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Nekums. CnekTp BUOTEXHONOMMYECKOro NPON3BOACTBA PEKOMOUHAHTHBIX 6enkoB. TpeboBaHus K
MUKPOOPraHm3Mam B Npon3BOACTBE PEKOMOUHAHTHbIX 6enkoB. Mpasuna 6e3onacHocTn B paboTe ¢
pekoMbHaHTHbIMKU 6enkamu. MMpoMbIwNEHHOE NPON3BOACTBO PEKOMOMHAHTHOIO MHCynMHa. Cxema
NoNy4yeHns PeKOMOMHAHTHOrO MHCyNuHA. KOHTPOMb KOHUEHTPALUN MHCYNIMHA B KPOBY YEnoBeka.
NHTepdepoHbl

naboparopHas pabora (4 4aca(oB)):

J'Ia6opaTopHoe 3aHATME. 3HA4YEHNE rEHOMUKN ONs Lenen dhapmaumu. HoBble noaoxoabl K CO34aHUIO
nekapcTs. LleﬂeHaHpaBﬂeHHbIVI NONCK NeKapCTBEHHOro areHta, Ha4mHas C Bbl60pa reda, npu
B3aMMOLENCTBUN C npoaykTamum aKcripeccunm KoToporo, npeanonaraetcsa UCnbiTblBaTb pAObl
NPUPOAHbIX N CUHTETUHECKUX COeOMHEeHNN KaK NnoTeHUnanbHbIX nekapcrs. MCKyCCTBeHHbIe benku c
3a4aHHbIMK CBOMCTBaMU. XnMmnyeckas mMoaundpukaumns 6enkos. CaVIT-HaHpaBﬂeHHbIVI MyTareHe3 u
ero sngbl. I"Ionyquvle HOBbIX (POPM 6enkoB ans MeanLUMHbI.

Tema 7. NMonyyeHne neKapCcTBEHHbIX CPEeACTB HAa OCHOBe bMoTpaHccopMaLMm CTEPOULHbIX
coeanHeHun.

JNeKunoHHoe 3aHsitne (1 yaca(os)):
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Nekuwms. MonyyeHne nekapcTBEHHbIX CPEACTB HA OCHOBE BUOTpaHCcdopMaLni CTEPOUOHbIX
coeanHeHUn. Bo3aMOXHOCTN NCMONb30BaHUS MUKPOOPraHN3MOB B CO34aHWUN NIEKAPCTBEHHbIX
CpencTB B LIE/IOM U CTEPOUOHON CTPYKTYpPbI, B HACTHOCTU. IcTOpnsa pa3sutus TpaHcopmaumum
cteponpos. OCHOBHblEe cTeponaHble npenapaTbl. CTpykTypa cTeponaHbix npenapatos. Cbhipbe Ang
NONy4YeHNs CTePOUOHbIX TOPMOHOB. [NyT BUOCUHTE3a CTEPOULHBIX FTOPMOHOB B OpraHn3mMe
(xonecTtepuH).

naboparopHas pabora (5 4aca(oB)):

NabopatopHoe 3aHaTme. OCHOBHblE MMKPOBMONOrnyeckme TpaHcgopmaLmm CTePonL0B
MeOMLIMHCKOro ncnonb3osaHus. Myt nanbHenwero passmTng MUKPOOBMonorniyeckonm
TpaHcgopmaumm CTEPONLOB.

Tema 8. UMMyHOOGMOTEXHONOIUSA

neKkuunoHHoe 3aHsitne (1 yaca(os)):

Nekums YcuneHme MMMYHHOrO 0TBETa C NMOMOLLbIO MMMYHOBMoNpenapaToB. BakuyHbl Ha OCHOBE
PEKOMOVHAHTHBIX MPOTEKTUBHbIX @HTUFEHOB MW XMBbIX TMOPUAHBIX HOCMTENER. AHTUCBIBOPOTKM K
NHOPEKLIMOHHBIM areHTam, K MMKPOOHbIM TOKCMHaM. Hecneundguyeckoe ycuneHmne MMMyHHOro
oTBeTa. PekoMOMHaHTHbIE NHTEPNENKNHbBI, HTEPAEPOHBI 1 Ap. MexaHn3Mbl 6B1ONOrnYeckon
akTmBHoCTU. MNoaaBneHne UMMyHHOro OTBETa C MOMOLWbBIO MMMyHOBoNpenapaToB. PekoMOrHaHTHbIE
aHTureHsbl. IgE - cBs3ytowmMe MONeKynbl 1 CO30AHHbIE HA X OCHOBE TONEPOreHbl. VIMMyHOTOKCHHBI.
AHTMNONOTUMNMNYECKHE aHTUTENA B KAYECTBE MUWEHMN ANa ayToaHTuten. Cneumndunyeckas
nnasmoMMMyHocopbuuns.

naboparopHas pabora (4 4aca(oB)):

NabopatopHoe 3aHATME [POM3BOACTBO MOHOK/IOHANBHBIX @HTUTEN U UCMONb30BaHNE COMATUYECKMX
rmbpuaoB XMBOTHbBIX KNeTok. MpenmylecTsa Npu NCNONb30BaHUM MOHEKIOHANbHBIX aHTUTEN. KnoHbl
KNeToK 310Ka4eCTBEHHbIX HOBOOOpa3oBaHuii. CnnsiHie ¢ Knetkamu, 0bpasyowmnMm aHTuTena.
mbpuaombl. KpnokoHcepsupoBaHune. baHkn rubpunoom. TexHonorns nponm3soacTea
MOHOK/OHaNbHbIX aHTUTeN. ObnacTn NPUMEHEHNS MOHOKNHANbHBIX aHTUTEeN. MOHOKNOHaNbHbIE
aHTUTENna B Tepanuu n npodunakTuke. lepcnekTrebl BbICOKOCNELMPUYHbBIX BAKLUVH,
MMMYHOTOKCVHOB. BKNto4ueHMe MOHOKNOHANbHbIX aHTUTEN B 060104KY NMMOCOM W MOBbIWEHNE
HanpasfeHHOCTN TpaHcnopTa feKkapcTs.

Tema 9. BuotexHonornyeckoe NPoM3BoaCTBO BUTAaMMHOB. BUTaMnHbI B cocTaBe
neKkapCTBeHHbIX CPeacCTB.

nekumoHHoe 3aHsitTne (1 yaca(os)):

Nekunsi. B3Ha4eHne BUTAMMHOB AN1s YenoBeka. [epcnekTrBbl pasBnTus BMOTEXHONOrW B NONYyYEHNM
BMTaMUHHbIX NpenapaToB. BooopacTsopuMble BUTAMUHbBI. ICTOYHNKN BOOOPACTBOPUMbIX
BUTaMnHoB. PnbodpnasuH (BuTammnH B2), LinaHokobonammH (ButammH B12), MNaHToTEHOBas kucnota
(BuTamuH B3), AckopbuHoBas kucnota (ButammH C). NpumMeHeHne reHHOM NHXEHepUn Npu cnHTese
BuTammHa B2 n Butammnna C. HeobxoammocTb ApobHOM Noaaqn KOMMOHEHTOB B NUTaTENbHblE Cpenbl
npw npon3eoacTee ButammHa B12 n copboabl. XXrpopacTBoprMble BUTAMUHBI. CTOYHUKN
XNPOpPaCTBOPUMbIX BUTAMUHOB.

naboparopHas pabora (4 4aca(oB)):

NabopaTopHoe 3aHsATUE. NponssoacTeo dproctepuHa (BuTamuH L 2), B-kapoTnHa, YOunxmHoHa.
Heckonbko BapnaHTOB BbipallMBaHNs OPOXXEN NPoayLEeHTOB aproctepuHa. lNonyyeHve
B-KapoTUHa 13 BOLOPOCNEN 1 MUKPOOPraHn3oB. MNonyyeHne yorxmHoHa Ha OCHOBE KannyCHbIX
KynbTyp WK ONyxoneBoi TkaHu. Micnonb3oBaHne 6aktepuii 1 ApoXXein npyu Npon3BoacTBe
ybuxmnHoHa. buokoHBepcus (buoTpaHcdopmaums) Npu NoayYeHU BUTaMUHOB.

Tema 10. BuotexHonorns NMNUAO,OB U NONUCaXapuaoB NPUMEHSIEMbIX B MeAULUHE.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

INexuwms. Jlnnnabl Me ANUUMHCKOro HasHa4veHus. JlunocoMarnbHble NekapCTBEeHHble npenapaTtbl B
3KCnepuMeHTe n kKnnHnke. docchonunuaconepxatme npenaparbl 45 ne4eHns nekapCTBeHHbIX
OCNOXHeHUn. JInnunaHole npenapatbl amcotepuumHa B. A30onbl 1 gonykaHason B ne4eHnn geTen.
Buonornyeckas LeHHOCTb NONNHEHACHIWEHHbBIX XUPHbIX KUCNOT.

naboparopHas pabora (4 4aca(oB)):
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NabopaTtopHoe 3aHATME DTarbl U YCNOBUS KyNbTUBUPOBAHNS MUKPOOPraHN3MOB O/1si NONYYEHUS
NMNNAOB, UCMONb3yeMbIx B MeauumHe. Obwas xapakTepucTika nonmcaxapuaos. AnbruHaThbl,
rennaH, KyponaH, nesaH, 6aktepuanbHas Lennonosa, rvanypoHoBas Kucnota. XapakrepucTmka v
nx 6BrocmHTes. MonyyeHne nonucaxapmaos. MMkpobUoNorMyeckuini CUHTE3 nonncaxapuaos B
MPOMbILNIEHHOCTU. DK30Mnonncaxapuabl MONOYHOKMCbIX 6akTepuin [lekcTpaH, KcaHTaH.
XuMnyeckoe CTpoeHune, BUOCUHTE3 1 CBOMCTBA. DaKTOpbI, BAUAOWMNE HA BUOCKHTES
nonucaxapuaos. MNpYMeHeHne 1 TEXHONOMUS NMOMYYEeHNS 3K30MoMcaxapuaoB. XUTUH 1 XUTO3aH:
CTPOeHue, CBoCTBa, NpuMeHeHne. Copepbl NPUMEHEHUSI XMTO3aHa. YHMKaNbHble CBONCTBA
XUTO3aHa Npu AeCTBMU Ha opraHnaM. [onyyeHne XutnHa n xu

Tema 11. BuotexHonorusi npenapaTtoB Ha OCHOBE MMKPOOPraHM3MOB-CUMOMOHTOB
-HOpMOdpNopbl U NPO6UOTUKMU

neKuunoHHoe 3aHsitne (1 yaca(os)):

Nekuwms. Llenn n obnact NnpuMeHeHMs MUKPOOPraHN3MOB-CUMOVOHTOB B MEANLUNHE, BETEPUHAPWM U
XunBoTHoBoACTBE. MoHsATUE cMMBMO3a MMKPOOPraHM3MoB. BapuaHTbl cumbrosa: MyTyanumam,
napasmnTtnam, HemTpanuam, KommeHcanuam. Mukpodonopa Yyenoseka. KoxHas mukpodonopa.
Mukpodonopa cnmancTbix obonoyvek. Mukpodonopa xenyno4Ho-KMWeYHOro Tpakta (MnonocTHas v
NPUCTEHO4YHAS).

naboparopHas pabora (4 4aca(oB)):

NabopatopHoe 3aHATME KMCNOMONoYHbIE MPOAYKThl U neyebHble npenapatbl Ha OCHOBE XMBbIX
KynbTyp 61donao- 1 MONOYHOKMCbIX 6akTepuii (nakTobakTepuH, budpnaymbaktepuH, KonnbakTepuH
n budpmkon).

Tema 12. BuoHaHoTexHonorus B meguumHe. Hosble 6uomarepuansl
nekumoHHoe 3aHsitTne (1 yaca(os)):

Nekums. Llenn n obnact npuMeHeHNs MUKPOOPraHN3MOB-CUMONOHTOB B MEAMLUNHE, BETEPUHAPUN 1
XuBoTHOBOACTBE. [1oHATUE CMMBMO3a MMKpPOOpraHnamMoB. BapuaHTel cumbrosa: myTyanmam,
napasnTuam, HelTpanusm, kommeHcanmam. Mukpodpnopa venoseka. KoxHasa mukpodonopa.
Mwukpodonopa cnuanctbix obonoyek. Mukpodpnopa xenynoyHo-KMWEeYHOro Tpakta (MonocTHas 1
NPUCTEHOYHAS).

naboparopHasi pabora (4 4aca(oB)):

NabopatopHoe 3aHATME KMCnoMonoyHbie MpoayKThl U neyebHble npenaparbl Ha OCHOBE XMBbIX
KynbTyp 61donao- 1 MONOYHOKMCAbIX BakTepunii (nakTobakTepuH, budnaymbaktepuH, KonnbakTepuH
n bucpmkon).

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

N Paspen Ce- ns caMoCTOSAATeNIbHOW eMKOCTb| e To-
OUCLMNIINHDI MecTp| ceme pa6oTbl (B ATENbHON
cTpa CTYOEHTOB yacax) pa6oTh
Tema 1.
BunotexHonorunsa n
mMeguunHa.
OcHoBHble
HanpaeneHus
Passuriaz YCTHbIN
1. [MeOnumHcKoWn 11 NOAroToBka K yCTHOMY Onpocy 2 onDOC
61OTEXHONOINN. P
OcHoBHble
OOCTUXEHUNS
COBpPEMEHHON
MEONLMHCKOW
buoTexHonormum
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dopmbl
KOHTpONns
camocTo-
ATENbHOMN

pabortbl

Hepe- Bunbi Tpyno-

N Paspen Ce- ns caMoCTOSITeNIbHOM eMKOCTb
AVNCLUMN/INHDI mMecTp| ceme paboTbl (B

cTpa CTYAEHTOB yacax)

Tema 2.
BuotexHonorus
BEWecTB
CVHTE3MPYEMbIX
KneTkamm
MMKPOOPraHn3MoB,
2. |[4enoBseka, 11 NOAroToBka K yCTHOMY OMpocCy
>XVBOTHbIX U
pacTeHui.
CoxpaHeHne
6ropasHoobpaszus
XMN3HU: BaHK
briomatepuanos.

Tema 3.
OcHoBHble aTanbl
BMOTEXHONOrMYEeCcKPro
3. [npouecca 11
NpPOnN3BOACTBA U
nony4yeHns
NeKapCTBEHHbIX
npenapaTos

Tema 4.
BuotexHonorus
aAMUHOKUCNOT N NX
npUMeHeHve B
KayecTtse
NeKapCTBEHHbIX 11
cpencte.HanpaengHus
NCronb30BaHnA
doepMeHTOB B
KayecTse
neyebHbIX CpencTs

4 YCTHbIV
onpoc

YCTHbIV
5 C

noaorotoeka K yCTHOMY Onpocy onpoc

KoHTponb
NOAroToBKa K KOHTPO/bHON paboTe 5 |Has
paboTta

Tema 5.
BuotexHonoruyeckpe
nonyyeHve
5. [aHTMOBNOTUKOB. 11 NOAroTOBKAa K YCTHOMY Onpocy 5
AHTUONOTUKM
HOBOrO
NOKONEHMS.

Tema 6.
BuotexHonoruyeckpe
6. [NPoM3BOACTBO 11 NOAroToBKa K YCTHOMY Onpocy
PEKOMOMHAHTHBbIX
6enKkoB.

YCTHbIV
onpoc

5 YCTHbIN
onpoc
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Hene- Buapbl Tpyno- K?)JI-IOTF;)T)IJ::IISI
N Paspen Ce- | ns camocCTosITe/IbHON eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYyOEHTOB yacax) pa6oTbl
Tema 7.
MNonyyeHue
neKapCTBEHHbIX
CpeLcTB Ha YCTHbIN
7. 11 NOAroTOBK
OCHOBE OLroToBKa K YCTHOMY OMnpocy 5 onpoc
6roTpaHcopmauyn
CTEPOULHbIX
COoeNHEHNA.
KoHTponbt
Tema 8. o
8. VIMMYHOBUOTEXHON )r|1/|1| NOOroToBKa K KOHTPONbHOM paboTte 5 [|Hag
pabota
Tema 9.
BuoTtexHonornyeckpe
NnpPoOn3BOACTBO
BUTAMMHOB. YCTHbIN
9. BUTAMUHbI B 11 NOAroToBKa K yCTHOMY OMpocCy 3} onpoc
cocTtase
neKapCTBEHHbIX
CpencTs.
Tema 10.
BuotexHonorus
nMNULOB n YCTHbIN
10. 11 NOAroTOBKa K YCTHOMY On
0 nonncaxapuaoos OATOTOBKA Kk yCTHOMY orpocy 5 onpoc
NPUMEHSEMbIX B
mMeguunHe.
Tema 11.
BuoTtexHonorus
n -
penaparos Ha Y CTHBIN
11.|locHoBe 11 noAaroToBka K YCTHOMY Onpocy 5 ONDOC
MUKPOOPraHM3MOB{CMMOYOHTOB P
-HOpMOdnopbl U
NpobroTMKK
Tema 12.
BuoHaHoTexHoNoOrYs KoHTponbt
12.|B MegumunHe. 11 MOAroTOBKA K KOHTPONbHOM paboTe 5 |Has
Hosble paboTta
bromartepuansb
Ntoro 56

5. O6pa3oBare/ibHble TEXHONOMMU, BK/lloUYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHuUs

OcBoeHune aucumnnmHel MeouumHckue 6uoTexHonorMm npearonaraeT NCNoNb30BaHNne Kak
TPaOVLUMOHHBIX (NEKLWIA , NPaKTUYECKMX 3aHATUIM) TaK 1 MHHOBALMOHHBLIX 06pa3oBaTeibHbIX
TEXHONOrnn OopM NPOBEAEHUS 3aHATUIA: NPOBNEMHbIE NEKLMWN, NEKLUN BU3yanu3aumnum,
NpaKkTUYyecKue 3aHSATUSA: UCMONb30BaHNE MyNbTUMEONAHBIX NPOrpamMMm, BK/OYAOWMX NOArOTOBKY 1
BbICTYNNEHNSASS CTYIEHTOB Ha CEMUHAPCKMX 3aHSATUSIX C POTO-, ayano- 1 BuageomMatepmanamm no
NpeanoXeHHon Tematuke. BeTpeya ¢ npurnaweHHbIM cpeumancToM B 06nactv natobuoxmMun 1
ovomMeanUVHbI.
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6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOsst yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. BuotexHonorus n MmeguuuHa. OCHOBHble HanpaB/ieHUs1 Pa3BUTUSA MeAULMHCKOWN
6uotexHonorun. OCHOBHbIE [OCTUXEHUS COBPEMEHHOW MeAULIMHCKON BUMoTexXHonorum

YCTHbI onpoc , NpyMepHble BOMPOCHI:

1. Obwee noHaTme buotexHonorus. OCHOBHblE Neproapbl passnTns GruotexHonorun. 2. Ha ocHose,
Kakmx UccnenoBaHuii nonyynna passutue MegmumHekas buotexHonorus. 3. Kakne poctmxeHus B
obnactn MeanLMHCKOM BUOTEXHONOMMI HALWNN NPUMEHEHNE B HacToswee Bpems. 4. Kakne npobnembl
3L paBOXpaHeHNs pewaeT MeanumHckas bnotexHonorus 5. Kakve npenaparbl OTHOCATCS K e4e6HbIM
, ANArHOCTNYECKUM 1 MPOdOMNAKTUHYECKUM 1 UX POoSib. 6. Ha3oBMTE OCHOBHbIX MPOOYLEHTOB
NeKapCTBEHHbIX CPEACTB. 7. YeM xapakTepmayloTcs HanpaBneHNs KPacHon BMoTexHONOrnm:
brochapmaLeBTMKa, (DapMaKkoreHoM1Ka, reHeTNYeckoe TECTMPOBaHNE, reHoTepanus, KNOHNPOBaHMeE.
8. TpeboBaHus, npeabssnsembie BO3 npu Nnpon3BoacTee nekapcTBEHHbIX Npenapatos. 9. Hazosute
OCHOBHbIE Fpynmbl NoNy4yaeMbix GBMONornyeckn akTmBHbIX BewecTs. 10. Skonormyeckune TpeboBaHms,
npenbsBnseMble K 0apMakonornyecknm npeanpuaTmsam

Tema 2. BUOTEXHONOrUs BELLLECTB CUHTE3UPYEMbIX KJleTKaMu MUKPOOPraHU3MOoB, YenoBeKa,
XUWBOTHbIX U pacTeHu. CoxpaHeHue 6Mopa3Hoo6pa3ns XnU3HU: 6aHK 6momarepuanos.

YCTHbI 0Npoc , NpYMepHble BOMPOCHI:

1. MNepeyuncnnte akTmBatopbl NnasMmHoreHa 2. M3 kakumx Knetok nonyyatT ypokuHasy 3. Kakue
KNeTKy NCNonb3YoT A5 NOAYYEeHUS NPUPOLHbIX TKAHEBbIX aKTMBATOPOB Nnas3MmuHoreHa. 4. ['enapuH,
MEXaHN3M OenNCTBUS n BuoTexHonornyeckoe nonyyeHune. 5. 'oe NpMMeHsI0TCS ANarHoCcTukymbl 6.
Kakvne nMMyHHble peakummn Bbl 3HaeTe 7. Kakue gmarHoctnyeckue npenaparbl UCMONb3yOTCS ONs
MOCTaHOBKM AMarHOCTUYECKMX peakunii. 8. PacnpocTtpaHeHune nekTnHoB B npupoge. 9. CTpyktypa
nektnHoB. 10. OnpeneneHne akTMBHOCTM NEKTUHOB. 11. [lpUMeHeHne NeKTUHOB B MeAMLMHE.

Tema 3. OCHOBHbIe 3Tanbl 6UOTEXHONOrMYECKOro npoLecca NPoM3BOACTBa U MONYyYEeHUN
NneKapcTBeHHbIX NpenapaToB

YCTHbIN ONpOC , NPUMEPHbIE BOMPOCHI:

1. Obwas cxema brotexHonormyeckoro nponasoactsa. OCHOBHbIE CTPYKTYPHbIE SNEMEHTI
buoTexHonormyeckoro npouecca. 2. Hazoeute 3-4 npon3BoacTBa, rae NCnonbayoTcs bakTepun,
MuuennanbHble rpubbl, Opoxku. 3. NMoyemy akTMBHO U3yHatoT OAHOKNETOYHbIE 3eNeHble, KpacHbIe U
bypble Bogopocnu. 4. Kakue BelwecTsa MOXHO Nony4atb U3 NpocTerwmnx. 5. [1ns 4ero ncnonb3yoTcs
BUpYCbl. 6. Kakne goopMbl B1ioareHToB Nno NMTaHUIo Yalle NCnonb3ytoTcs B BUOTEXHONOMMYECKOM
npounasoactee. 7. Kakne MyTaHTHble (POPMbl MUKPOOPraHM3MOB Bbl 3HAETE, U Kak UX Nony4atoT. 8.
Kak nony4ntb NpoayLeHT ¢ 3afaHHbIMM CBOMCTBA METOAAMUN FrEHHOM nHXeHepuun 9. [Nepedncnnte
OCHOBHble TexHonornyeckme TpebosaHus ons buonpoayueHToB. 10. Ha30BMTE OCHOBHbIE 3NEMEHTDI
cpel. B kakoli koHUeHTpaumm 0ob6aBnsSOT Makpo 1 MAKPO COeANHEHUS! B MUTaTenbHyo cpeay. 11.
JainTte xapakTepncTuky SOpOrux n gelwesbix NUTaTenbHbix cpeq. 12. Yto Takoe ctepunusaums, u
KakMMy MeTo4aMu OHa BbINOMHSAETCS.

Tema 4. BUOTEXHONOrNs aMMHOKUCNOT U UX MPUMEHEHUE B Ka4yeCTBe JIeKapCTBEHHbIX
cpencrtB.HanpasneHns ncnonb3osaHns hepMeHTOB B Ka4eCcTBe neye6HbIX cpencTte

KoHTponbHas paboTta , npuMepHble BONPOCHI:

1. Mukpobuonoruyeckme MeToapbl NONy4eHNs aMMHOKUCNOT. 2. MNpon3BoACTBO aMUHOKMCIOT C
NCMONb30BaHNEM NPUPOLHBIX, MyTAHTHBIX Y FTEHOMOANPULNPOBAHHBIX NPOAYLIEHTOB. VX
ocobeHHocTH. 3. dakTopbl, CTUMYNMpYOWMe obpa3oBaHMe aMUHOKMCIOT Y MPUPOLHBLIX MPOAYLIEHTOB
N ux gecteue. 4. YTo xapakTepHo Ans aykCOTPOMHbIX MyTaHTOB. 5. Ha Kakumx ypoBHsix
OCYLLECTBNSETCS PErynsiuus CUHTE3a aMMHOKUCNOT Y PErYNATOPHbIX MyTaHTOB. 6. Ha 4eM ocHoBaHO
NONy4YeHne aMMHOKUCNOT C MOMOLLbIO (DEPMEHTOB. 7. TeXHONormyeckas cxema npu 2-x gpasHoim
hepmeHTauun. 8. BaxHewwmnin HOPMMPOBaHHbIN NokasaTtesb Ka4ecTsa Npy NPOU3BOLACTBE
hepmeHTOB 9. dDakTopsbl, BAMsOWmMe Ha bBriocuHTed pepmeHToB. 10. TpeboBaHus, NpenbsBNsSEMbIE K
nmmobunnsaumm. 11. Kakne Hocutenn MCnonb3yrTcs Ans uMMobunnsaunm.

Tema 5. BuotexHonormyeckoe nony4yeHne aHTMO6MOTMKOB. AHTUOMOTUKM HOBOFO NOKOMEHMUS.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:
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1. Y10 Takoe aHTMOMOTUKN, N KaKne [Ba OCHOBHbIX CBOMCTBA XapaKTepHbl ANns HMX. 2. 5 rpynn
AHTMONOTUKOB MO CMNEKTPY AENCTBUSA 1 rae MoryT Hakannmeatbes. 3. OCHOBHbIE NPOOYLIEHTbI
aHTMOMOTUKOB. 4. 5 rpynn aHTMONOTNKOB akTUHOBaKTepuii (aKTMHOMULETOB). 5. MexaHn3Mm OeicTBns
NakTaMHbIX 1 NPOTMBOrPMOKOBbLIX aHTNOMOTMKOB. 6. OCHOBHbIE CMOCOObLI NONYyYEHNS aHTUONOTMKOB.
Y10 NO3BONSIET BHECEHME NPEOWECTBEHHUKOB B MPOLECC MONYy4YEeHNS aHTMOMOTUKOB. 7. MonyyeHune
MONYCUHTETNYECKMX U CUHTETUYECKNX aHTMONOTUKOB. 8. Obwas cxema Npon3BoOACTBA U YCIOBUS
doepMeHTaunm aHTnbMoTrkoB. 9. NonyyeHne aHTMOMOTKOB NPU NCMONb30BAHUN FTEHHOVHXEHEPHBbIX
wrammoB. 10. Kakme HoBble aHTMOMOTNKM pa3paboTaHbl B HACTOSILLEE BPEMS.

Tema 6. BuotexHonornyeckoe NPOoM3BOACTBO PEKOMOMHAHTHbIX 6€NKOB.
YCTHbI onpoc , NpYMepHble BOMPOCHI:

1. Kakre OCHOBHble LOCTUXEHNS MONEKYNIAPHON reHETUKM ABNAIOTCS OCHOBOW rEHHON UHXeHepun. 2.
Kak MoXHO nonyuntb ?ueneBoi? reH ons cosnaHus pekomMbumHaHTHo monekynsl JHK 3. Kakue
monekynbl [JHK HasbiBatoTCs BeKTOpamu. 4. CBOMCTBA 1 CTPYKTYpa BEKTOPHbIX Monekyn. 5. Kakne
OHK 1 ee doparMeHTbl MOXHO MCMONb30BaTh KaK BEKTOPHbIE MOMekynbl. 6. [1ns yero 6binn co3naHsbl
NCKYCCTBEHHbIE XPOMOCOMbI U NX OCHOBHbIE 9NEMEHTHI. 7. Kakne doepMeHTbl NCNoNb3yHoT, YTOObI
BCTPOWUTb FreH B BEKTOP. 8. HazoBuTe MeToabl BBEAEHUS HyXEPOOHOro reHa B knetky. O6bsacHUTb
CYWHOCTb TpaHcopmaumn, TpaHcdekumn, anektponopauun. 9. Kak npoBoanTcs COBpeMeHHoe
NPON3BOACTBO MHCYNNHA, UHTEPHpepoHa, coMaTtoTponuHa u apyrux. B kakmx cnydasax ncnonb3yoT
H6akTepmanbHble KNeTku, a B Kakux gpoxxesble 1 nodemy. 10. OcHoBHble cnocobbl BBEAEHWS FEHOB B
OLHOLONbHbIE N ABYAONbHbIE pacTeHus. 11. OCHOBHble HanpaBneHUs UCMNONb30BaHMA MeToaa
KyNbTypbl KNETOK N TKaHewn pacTeHui

Tema 7. NonyyeHune nekapcTBEHHbIX CPEACTB HAa OCHOBE buoTpaHccopMaLMm CTEPONLHbBIX
coeauHeHuNn.

YCTHbI onpoc , NpyMepHble BOMPOCHI:

1. MepeyncnmTe OCHOBHbIE rPyMMnbl FOPMOHANbHbIX NpenapaToB 2. MexaHnam nencTeme 6enkoBbIX 1
aMUHOKMCIOTHBIX TOPMOHOB. 3. MexaHn3Mm LeicTBMS CTEPOMIHbIX NpenapaToBs. 4. ICTOYHUKM
cTepuHoB. 5. MNepeyncnnTe OCHOBHbIE NPOLECCH MKPOBUonornyeckoi TpaHcdopmaumum 6. Kak
TpaHcdopMaLmst 3aBUCUT OT aKTUBHOCTM cpepMeHTOB. 7. OCHOBHasi CTPYKTypa CTEPOUIHbIX
npenapartoBs 8. HazoBute npenctaBnTenei cTeponHbix npenapartos. 9. Mpon3BOACTBO CTEPOUAHBIX
npenapatos. 10. [opMoHanbHble Npenapartbl, NONy4YeHHbIE HAa OCHOBE PEKOMOUHAHTHBIX MONEKYN

Tema 8. UMMyHOOMOTEXHONOINA
KoHTponbHas pabota , NprMepHble BONPOCHI:

1. Kakve BakuUuHbI Bbl 3HaeTe ( o cTpykType) 2. Kak nonyyatT atTeHynpoBaHHble BakUmHbl 3. /13
Kakux WTAMMOB MOy4yarT MHaKTUBUPOBaHHbIE BakUMHbI 4. MeToabl nHakTusaumm 5. Yto o3Hadvaer
MOHO U1 MO BaneHTHbIe BakuuHbI 6. 13 Kakux coeanHeHnin KNneTok co3natoT KOMMOHEHTHbIe
BakUWHbl 7. CTaamm Nony4YeHns KOMNOHEHTHbIX BakUMH 8. MNMpeuMylectsa 1 HegocTaTku
KOMMOHEHTHbIX BakuuH 9. Kakue BakUMHbl HA3bIBAIOTCS CUHTETMYECKMMU. [IOCTOMHCTBO 3TUX BaKLMH.
10. HoBoe nokoneHve CUHTETMYECKMX BaKLMH C NPOSIOHIMPOBAHHbIM fericTemem 11.
["eHHO-MHXEeHepHble BakLMHbI N3 4ero coctoaT

Tema 9. BuotexHonornyeckoe nNpomM3sBoaAcTBO BUTaMUMHOB. ButaMuHbl B coctaBe
neKkapcTBeHHbIX CpeacTB.

YCTHbIN 0NpocC , NPYMEpPHbIE BOMPOCHI:

1. Kakve nBe OCHOBHble rpynmbl BATAMUHOB MO PacTBOPUMOCTM Bbl 3HaeTe 2. OCHOBHbIE NPUPOLHbIE
NCTOYHUKN BUTAMUHOB 3. [ Ae NpUMEeHSOTCS BUTaMrHbI 4. KeM 9BNSIOTCS NPOU3BOLAHbIE BUTAMUHOB
5. B kaknx dpopmax cpyHkumoHunpyet pubodpnasuH (B2) 6. cTouHukn puboconasuHa 1 kak ero
nonyyatot 7. BuotexHonormyeckoe npon3eoacTso npenapata B12 8. OcHoBHble cnocobbl nony4yeHns

ButammHa C 9. YcnoBusi nonyyeHust aproctepuHa. 10. beta-kapoTuH 1 BUTaMuH A, Kakne
NepcneKkTUBbl NCMNONb30BaHMSI.

Tema 10. BuorexHonorns NMNUA0OB U NONNCaXapUaOB NPUMEHSAEMbIX B MEOULMHE.
YCTHbI 0Npoc , NpYMepHble BONPOCHI:
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1. eneHne nunnaos Ha rpynnbl 2. OCHOBHblE NPOAyUEHTbl NMnnaos 3. a5 Yero Hy>XHbl IMMOCOMbI
4. YONXMHOH ero ponb B opraHuame 5. Ponb kapaTtuHoMaoB B OpraHn3Me Yyenoseka 6. ['oe
NOKanM3yTCa CUHTE3NpYeMble nonucaxapugsl 7. Hazoeute npoayueHToB gekcTpaHa 8. Kakon
goepMeHT KaTanmampyeTt cnHTe3 aekctpaHa 9. OcHoBHOW cybcTpaT ons cuHTesa gekcrpana 10.
HasosuTe npoayueHTa kcaHtaHa. 11. Kakue nonucaxapabl NUCMNonb3yoTCsa B Ka4eCTBe
KpOBO3aMeHuTeNnen.

Tema 11. BuotexHonorusi npenapaTtoB Ha OCHOBE MMKPOOPraHM3MOB-CUMOMOHTOB
-HOpMOdpNopbl U NPO6UOTUKMU

YCTHbI onpoc , NpyMepHble BOMPOCHI:

1. Y70 Takoe Hopmodpnopa 2. BaxHeriwmne doyHKU1M Hopmodhnopsbl 3. I'ae 60blie MUKPOOPraH1n3MoB
B TONCTOM unu ToHkon knwke XKT 4. KTo Takme npobuotukn 5. 3a cyet Kaknx coeanHeH
NPobMOTMKN NPOSIBNSIIOT aHTAroHUCTMYeckme ceoricTea 6. Kakne coeonHeHMs NpobUOTUKOB He JatoT
pasBMBaTbCS FHUIOCTHLIM OpraHmamMam 7. Kakve MUKpoopraHnaMbl OTHOCSTCS K NpobuoTnkam 2-ro
nokonexus 8. LeictBue baumnnspHbix NpobuoTtnkos 9. TpeboBaHNs K MUKPOOPraHu3Mam,
ncnonb3yembiM ans npobuotnkos 10. Yto Takoe npebuotukn 11. TexHonorns nonyvyeHms
NpobroTMKOB

Tema 12. BuoHaHoTexHonorus B meguumHe. Hosble 6uomarepuansl
KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

1. OnpegneneHune HaHobroTexHonorun. 2. MpenmywecTea Manbix pasamepos. 3. Knaccudpurkaums
HaHOCTPYKTYp Mo pa3mepam. 4. MNepeyncnmte HaHOYaCTULbI U FAe OHU NpUMeHsitoTes. 5. Kakne
HaHOBELLECTBA U3 yrnepoaa, Bbl 3HaeTe. 6. Kak npomcxoanT oopMrMpoBaHe HaHoMaTepuanos no
CTPYKTYpE 1 rAe OHU NCNONb3yoTcs. 7. HanpaBneHns pa3Butust HAHOTEXHONOT WA B MeauLmMHe. 8.
XapakTtepuctvka Mukpokancyn u neHnpumep 9. HaHomaHunynsatopbl M paboTa aBTOHOMHbIX
MUKPOCTPYKTYyp. 10. HoBble Matepmansl, NpUMeHsiEMble B MeAULIMHE.

Utoroeas cpopma KOHTpoOns
9Kk3aMeH (B 11 cemecTpe)

[MprMepHble BOMPOCHI K UTOroBov ¢hopMe KOHTPONS

. OT1anbl Nony4YeHNs PeKOMOMHAHTHBIX BaKLMH

. Nony4yeHune OHK-BakumH

. KoHblormpoBaHHble BakLMHbI

. PnbocomanbHble BakUMHbI

. 13 yero cocToaT AHTMMONOTUNNYECKME BAKLMHbI

. BupycHble BakUMHbI, B YEM CNOXHOCTb UX NONTyYEHNS

. PparMuH-roe ncnonb3yeTcs B KA4eCTBe MEXAyHapoa4HOro cTaHaapTa

. HencTtene rupyamHa

9. OcHOBHble CBONCTBA KYNbTyp KETOK

10. PasnuyHas NOTEHTHOCTb CTBOJIOBbIX KNIETOK U UX Kaccudpukaums.

11. lNeproamnyeckoe 1 HenpepbliBHOE KyNTbTUBNUPOBAHNE CYCNEH3NOHHOM KYNbTypbl.
12. Vicnonb3oBaHue KynbTyp KNeTOK MIEeKONUTatoWmX 1 YenoBeka.

13. NonyyeHrne MOHOKOHANbHbBIX aHTUTEN.

14. PenpoaykuMOHHOE 1 TepaneBTUYeCcKoe KNOHUPOBaHME.

15. lNepeuyncnute, ong 4ero NCNONb3YIOT TPAHCIEHHbIE XMBOTHbIE.

16. B 4yeM oTnM4ns 3aMeCcTUTENbHOM 1 KOPPEKTUPYIOLEN reHoTepanuu.

17. Jlyqwme HocuTenn ons BBeOEHUS Yy>XXEPOLHOro reHa B XUBOTHYIO KNeTKy.

18. [Ins yero ncnonb3yoT TpaHCopMaumnio COMaTUYECKUX KNETOK MAEKOMUTaIoWMX.
19. OCHOBHble CBONCTBA KYNbTyp KNETOK

20. PasnnyHasa nOTEHTHOCTb CTBOJIOBbIX KNETOK M MX Knaccudukaums.

21. lNepuroamnyeckoe v HenpepbIBHOE KYNbTUBMPOBAHME CYCNEH3NOHHON KyNbTypbl.
22. Vicnonb3oBaHune KynbTyp K/IETOK MAEKOonuTarowWmx n Yenoseka.
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23. [Nony4yeHne MOHOKNOHANbHbIX aHTUTEN.
24. PenpoayKUNOHHOE 1 TepaneBTUYeCckoe KNOHNPOBaHME.

7.1. OcHOBHas nuTteparypa:

opnenko B.A. n gp. Hay4Hble ocHoBbI 6uotexHonormiia. Yactb |: YuebHoe nocobue - Mocksa:
Mpometen, 2013 - 262c¢. - URL: http://znanium.com/go.php?id=536510

Opexos C.H. ®apmauestuyeckast buotexHonorus: PekomeHgoeaHo FOY BIMO 'MockoBckas
MeauunHckas akagemusi um. V.M. CeveHoBa' B ka4yecTBe y4ebHOro nocobms ons cTyoeHToB
yuypexaeHuii Bbiclero npodoeccrnoHanbHoro 0bpasoBaHms, 06y4atoLWmnxcs No CneumanbHOCTy
060301.65 'dapmauns’ no gucumnnmHe 'buotexHonorns'. - Mocksa: N'90OTAP-Meaua, 2013 - URL:
http://www.studentlibrary.ru/book/ISBN9785970424995.htm|

7.2. JlononHuTenbHasa nuteparypa:

3epes B.B., MeguunHckas Mukpobronorus, BUpyconorns u UMMyHonorus. Tom 1. [SnekTpOoHHbIN
pecypc] / MNopg pean. B.B. 3sepesa, M.H. BotyeHko - M. : TOOTAP-Meauna, 2014. - 448 c. - ISBN
978-5-9704-2914-3 - Pexxum goctyna: http://www.studmedlib.ru/book/ISBN9785970429143.html

YuncoH, K. MpuHUmnbl n MeToabl GUOXUMUN 1 MONEKYNSIPHO Bronornm [SnekTPoHHbIA pecypc] :
yuyebHoe nocobue / K. Yuncon, L. Yonkep. ? OnekTpoH. aaH. ? Mocksa : MispatenbcTeo
'Nabopatopusi 3HaHuiA', 2013. ? 848 c. ? Pexum gocTyna: https://e.lanbook.com/book/8811. ? 3arn.
C 9KpaHa.

Bbiko B.A., ®apmaueBtuyeckas buotexHonorms. PykoBoACTBO K MPakTUYECKUM 3aHSATUSIM.
[OnekTpoHHbIN pecypc] : y4ebHoe nocobue / Opexos C.H. ; non pen. B.A. Beikosa, A.B.
KatnuHckoro. - M. : TOOTAP-Megua, 2012. - 384 c. - ISBN 978-5-9704-1303-6 - Pexum poctyna:
http://www.studmedlib.ru/book/ISBN9785970413036.html

7.3. UHTEepHeT-pecypcChl:

?AKTyanbHoe B MeagumumHe? on-line - xypHan - http://www.actualmed.net/

Apxue 6ecnnaTtHbIX MONMHOTEKCTOBbLIX XYPHAN0B No MeauunHe 1 buonorum -
http://www.pubmedcentral.nih.gov/

BuotexHonoru - http://www.biotechnolog.ru
HaHocTpykTypbl B GBomMenmumHe - https://rucont.ru/efd/48284
HayuyHble XypHanbl no 6uonoruu - GromMeanumHckme X - http://www.actualmed.net/

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHune ancumnaunHbl "MeamuuHckne bruotexHonornn" npeanonaraeTt NCnonb3oBaHne
cnepyowero MatepranbHO-TEXHNYECKOro obecneyeHms:

PernctpaumoHHbiii Homep 8494340919 SAEKTPOHHBH
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Mporpamma amcumnnnmHel "MeauumHckne 6uotexHonorum"; 30.05.03 MeauumHckas kmbepHeTuka; npodoeccop, a.H. (npodgpeccop) baraesa
T.B., noueHT, K.H. VloHoBa H.3.

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHOI cucteMe MapatenncTea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKOYAET B ce0S 9NEKTPOHHbIE BEPCUMUN KHUT U3[ATENbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbcTB y4ebHo nMTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BEpCUm
NepruoanyecknxX n3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4YHOI, y4ebHON nuTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmManbHOMy KONMMYECTBY NPOGUIbHbBIX HAanpasneHnn ¢
cobntoaeHneM BCeEX aBTOPCKUX M CMEXHbIX NPaB.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbnMoTeyHo cnucteme "KoHCynbTaHT cTyaeHTa" , BOCTyn K KOTOPOW NpenocTaBneH
CTyAeHTaM. OnekTpoHHas bmubnuoteyHas cuctema "KoHcynbTaHT CTyaeHTa" npenocTaBnseT
MONHOTEKCTOBbIV [OCTYMN K COBPEMEHHOW Y4ebHO nMTepaType No OCHOBHbIM AUCLMUMNANHAM,
N3y4yaeMbiM B MEOMLUNHCKUX By3ax (NpeactaBfieHbl N3aaHus Kak YucTo MeguumHCKOro npoduns, Tak
N MO eCTECTBEHHbIM, TOYHbIM 1 00LWEeCTBEHHbIM HaykaM). OBC npenocTtaBnseT By3y Hambonee nonHble
KOMMNEKTbl HEOOX0ANMO NUTEpaTypbl B COOTBETCTBMUN C TPEOOBAHMAMM rOCYAAPCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX N CMEXHbIX NPasB.

KOMMbIOTEP, NPOEKTOP

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO n y4ebHbIM nnaHoM no
cneumanbHocTh: 30.05.03 "MeamunHckas knbepHetuka" n cneunanmsaunm He NPenyCMOTPEHO .
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Mporpamma amcumnnnmHel "MeauumHckne 6uotexHonorum"; 30.05.03 MeauumHckas kmbepHeTuka; npodoeccop, a.H. (npodgpeccop) baraesa
T.B., noueHT, K.H. VloHoBa H.3.
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