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Mporpamma omcumnnnmHel "MeauumHckne uotexHonorum"; 30.05.02 MeauumHckas 6uodpmamka; npodpeccop, 4.H. (npodgeccop) baraeea
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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 oMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

[aHHas yyebHas oucumnnnHa BkodeHa B pasgen "b1.6.28 OucumnnnHbl (Moaynmn)" OCHOBHOM
obpasosaTtenbHol nporpammbl 30.05.02 MeaunumnHckas 6uodomsrka n 0THOCUTCS K 6a30BOM
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 6 Kypce, 11 cemecTp.

HaHHas yuebHas aucuunnnHa BkntodeHa B pasgen b.1.6.28. ducumnnmHbl (Mogynn) OCHOBHOM
obpaszoBartenbHoit nporpammel 30.05.02. MeonumHckme GBOTEXHONOMMN OTHOCKTCS K 0OLWMM
ancuunnmHam. OceamBaeTcs Ha 6 Kypce, cemectp 11.

MpenmeToM n3yyeHns kypca MenmumnHckne GBMOTEXHONOMMK SBNSIETCSA HAy4YHAs OCHOBA Pa3nnyHbIX
BMOTEXHONOMMYECKNX NMPON3BOACTB HAMPAaB/EHHbIX HA PELEHNE TakmX 3Ha4YUMbIX Mpobnem, Kak
300pOBbe Yenoseka, apekTMBHOE NCMONb30BaHNE MaTepUabHbIX PECYPCOB, aHepreTnyeckoe
obecneyeHne HapOLHOro X035MCTBA N OXpaHa OKpyXarowei cpeabi.

MNpenwecTByOWMMM KypCcamMmn Ha KOTOPbIX HEMOCPEACTBEHHO 6a3npyeTca AaHHas AUCLMNINHA,
asnsoTcs Mukpobuonorus, Buoxnmus, MeHeTuka, Puamonorus pactexHnii, MonekynsipHas éuonorus.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwudpoBka
Lincpp komnereHumu npuobpeTaeMon KoMneTeHLUN

OK-1
(0BLwekynbTypHbIE CNOCOBHOCTLIO K aBCTPaKTHOMY MbILWEHNIO, aHANN3Y, CUHTE3Y
KOMMeTeHuunn)
OK-5 6
(OBLLEKyNbTYPHBIE rOTOBHOCTbIO K CAMOPa3BUTHMIO, camopeannaaumm, camoobpasoBaHuio,
KOMMETEHLIAN) MNCMNONb30BaHMNIO TBOPYECKOrO NOTEHUMana

rOTOBHOCTbIO pelwaTb CTaHAapTHble 3a4a4v NPoecCnoHanbLHOM
OrlK-1 [esaATenbHOCTM C UCMONb30BaHMEM NHAPOPMALIMOHHBIX,
(npodheccunoHanbHblie 6rnbnmnorpacunyecknx pecypcos, Meanko-brnonormyeckoi
KOMMETEHLMN) TEPMUHONOM MU, NHOPMALNOHHO-KOMMYHUKALUNOHHBIX TEXHONOMNIA 1

Y4E€TOM OCHOBHbIX TPEOOBAHMI MHPOPMALMOHHOK 6e30MacHOCTM
OriK-5 rOTOBHOCTbIO K MCMONb30BAHNIO OCHOBHbIX (PU3NKO-XUMNYECKUX,
(npodpeccunoHanbHbie MaTEMaTUYECKUX N MHbIX ECTECTBEHHOHAYYHbIX MOHSATUA U METOLOB
KOMMEeTEHLMN) npw peLeHnn NpogeccmnoHasbHbIX 3anau
OlK-6 CNOCOBHOCTBIO U FOTOBHOCTbLIO aHaNM3MpoBaTh pesynbTaTtbl
(npodhbeccmoHanbHble COBCTBEHHOW AeSTEeNbHOCTM ONs NPeaoTBPaLleHUs
KOMMEeTEHLMN) npogpeccroHanbHbIX ownbok
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Mporpamma omcumnnnmHel "MeauumHckne uotexHonorum"; 30.05.02 MeauumHckas 6uodpmamka; npodpeccop, 4.H. (npodgeccop) baraeea
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PacwumndppoBka
Lincpp komnereHumu npuobpeTtaemMon KOMNeTeHL N
OrnkK-7 CMOCOBHOCTBIO K OLIEHKE MOPAPOYHKLIMOHANBHBIX, (OU3MONOrMYEeCKIMX
(npogpeccuoHanbHble COCTOSIHMIA 1 NATONOrMYECKMX NPOLLECCOB B OpPraHM3mMe YenoBeka ans
KOMMEeTEHLMN) peleHns NpoeccmnoHanbHbIxX 3aaad
OriK-9 FOTOBHOCTbIO K MPUMEHEHMIO CNeLmann3npoBaHHoro 06opynoBaHns v
(npogpeccuoHanbHble MEOVLNHCKUX N3OENNIA, NPeayCMOTPEHHbIX A1 UCMONb30BaHUS B
KOMMNeTeHuunm) npodpeccnoHanbHom cgepe
CNOCOBHOCTBLIO U FOTOBHOCTbIO K OCYLWECTBNEHMNIO KOMMIEKCa
MEpPONpUATKA, HanpPaBNEeHHbIX HA COXPaHEHWE N YKpenieHne
AK-1 3[10pOBbS U BKAOYaoWmx B cebst dhopMmpoBaHme 340poBoro obpasa
XU3HK, M npexaeHne BO3HUKHOBEHUS 1 (M
(NPOChECCHOHanbHbIE 63 , TpeAynpexaeHune Bo3 oBe (vnn) pacnpocTpaHeHns
KOMMETEHLIAW) 3a00neBaHuii, UX PaHHIOK AMArHOCTUKY, BbISIBNEHNE NPUYMH 1
YCNOBUIA NX BO3HUKHOBEHUS 1 PA3BUTUS, a TaKXe HanpaBneHHbIX Ha
yCTpaHeHne BPeLHOro BAMSHMSA Ha 300P0BbEe YenoBeka (0akTopoB
cpeanbl ero obutaHus
CNOCOBHOCTBIO U FOTOBHOCTbIO K OpraHM3aumm 1 OCyLWeCTBNEHMIO
MnK-11 NpVKNaaHbIX U NPaKTUYECKMX NPOEKTOB M MHbIX MEPONPUSATIIA NO
(npogpeccuoHanbHble N3y4eHnIo BNOGUINYECKIMX N NHBIX NMPOLIECCOB U SIBNIEHUA,
KOMMEeTEHLMN) NPONCXOAAWMX HA KNIETOYHOM, OPraHHOM M CUCTEMHOM YPOBHSIX B
opraHuame 4yenoseka
MnK-12 CMOCOBHOCTBIO K OMpeaeneHunio HoBbix 06nacTein nccnenoBaHns 1
(npogpeccuoHanbHble npobnem B ccpepe paspaboTku BOPMN3NYECKMX N PU3NKO-XMMUYECKMX
KOMMEeTEHLMN) TEXHONOMIA B 3 paBOOXPAHEHNM
CNOCOBHOCTLIO K OpraHn3auum 1 NPpoBEAEHUIO HayYHbIX
MnK-13 nccnenoBaHuin, BKoYas Bolbop Lenm n oopMynumpoBKy 3aaau,
(npodbeccuoHanbHble nnaHvpoBaHne, Noabop anekBaTHbIX METOA0B, COOp, 06paboTky,
KOMMEeTEHLMN) aHanu3 gaHHbIX 1 NybnuyHoe nx NpeacTaBneHne ¢ y4eToM TpeboBaHuii
NHGOOPMaLIMOHHOW 6e30nacHoOCTH
MnK-4 FOTOBHOCTbIO K MPOBEAEHMIO NTabopaTopHbIX Y MHbIX UCCNELOBaHNI B
(npochbeccuoHanbHbie Liensix pacno3HaBaHWs COCTOSIHUS UKW YCTAHOBIEHNS cpakTa Hanm4ms
KOMMEeTEHLMN) nnn oTCcyTCTBUS 3aboneBaHuns
AK-5 FOTOBHOCTbIO K OLEHKE Pe3ynbTatoB nabopaTopHbIX,
WNHCTPYMEHTAaNbHbIX, MATONOr0-aHaTOMNYECKMX U UHBIX NCCeaoBaHNI
(npodpeccunoHanbHble
KOMMETEHLN) B LieNsX pacno3HaBaHWsa COCTOSHUS UK YCTAHOBNEHNS (hakTa
HanM4Yns UM oTCyTCTBMSA 3ab0NeBaHNs
MNK-6
n HOCTbIO K MPUMEHEHNIO CUCTEMHOI0O aHann3a B U3y4eHun
(Tpopecononanse (STO000HCCTI0 K TpAEHEHIO CHOTOMHOTD 233 8 e
KOMMeTeHuun)

B pes3ynbtate 0CBOEHUS OUCUUMANHbLI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE 1 NPUOPUTETHBIE HanNpaBneHns passuTia ObLwen 1 MeanuUMHCKON BMOTEXHONOMN.

OCHOBHbIE UCTOYHUKWN NEKapPCTBEHHbIX, AMarHOCTUYECKNX , NPOoUNakTUYecKnx cpeacTs n
COMyTCTBYHOWMX NPOAYKTOB

MHHOBALUWMOHHbIE buoTexHonorm4yeckmne MEeTObl N NMpMeMbl COBEPLWIEHCTBOBAHNA NPOAYyLIEHTOB
nexKapCTBEeHHbIX npenapaTtos OUNOTEXHONOrNYEeCKUNX npoueccos.

2. IONXEH yMeTb:

MNPUMEHATb Ha NPaKTUKe NPMobPeTEHHbIE TEOPEeTUYECKNE 3HAHNS 0 6a30BbIX BUOTEXHONOMMYECKIMX
MeTodax, UCrosb3yeMblx B 061acTy TPAHCNSILMOHHOM U NPakTUYeCKo MeauLUMHbI

3. OOMXEeH BnageTb:
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Mporpamma omcumnnnmHel "MeauumHckne uotexHonorum"; 30.05.02 MeauumHckas 6uodpmamka; npodpeccop, 4.H. (npodgeccop) baraeea
T.B., noueHT, K.H. VloHoBa H.3.

3HaAHNSAMY GOYHKLMOHMPOBAHMS 0bLLei cxeMbl BUOTEXHONOMMYECKMX MPON3BOACTB, NONyYeHNs
BbICOKO3(IEKTMBHbIX NPOAYLIEHTOB METOAAMMN FEHOMUKIM, NPOTEOMUKN 1 BUOMHGPOPMaLIN

MEeToAaMu HanmcaHus Te3NCOB 1 cTaTtel No paspabaTbiBaeMoi TeMe, CUCTEMOW NPUEMOB,
NO3BONSAOWMX NONy4YaTb HEOOX0AMMYIO MHAOPMALMIO N3 MHTEPHET-PECYPCOB.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
MpUMeHSTb COBPEMEHHbBIE METOAbI N NPOAYKTbl MeanUMHCKOA BUOTEXHONOMMIN Ha NPaKTUKE.

4. CTpyKTypa u cogepxaHue AUCLUMNINUHBI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBNsieT 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA OUCLMMANHBIL: 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 KONMYeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "OTANYHO" (OTN.);

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

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

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

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl N0 AMCLUNIMHE/ MOOYNIO
TemaTtnyeckui nNnaH AMCLUMNAUHBI/MOOYNSA

Bupabl n yachbl
ayauTopHOM paborThbl,
Pasoen MX TPYA0EMKOCTb
N ,D,VICLI,VI#IWIHbI/ CemecTp c';;‘:‘ﬁ:ﬂal (B yacax) TeK"’(':)"':Te g;c;prl
Monyns P MNpaktu-|Na6opa- P
Nekuun| yeckue | TOpHbIE
3aHATUSA| paboThbl

Tema 1. buotexHonorns n
MegununHa. OcHOBHble HanpaBleHns

1 pa3BnTUA Me,EI,I/ILl,I/IHCKOVI 11 2 0 5

" |6uoTtexHonorum. OCHOBHbIE

OOCTUXEeHNA COBpeMeHHOI\/JI
Me,D,VILI,VIHCKOI7I OmoTexHonornuy.
Tema 2. buotexHonorns BewecTs
CUHTE3NpPYEMbIX KNneTkamu

o [MMKpPOOpraH13mos, yenosexa, 11 5 0 5

" PKMBOTHBIX U pacTeHuin. CoxpaHeHune

6ropasHoobpasns XusHu: 6aHk
bromatepnanos.
Tema 3. OcHOBHbIe 3Tanbl

3. OMOTEXHONOrMYECKOro npouecca 11 2 0 10
npon3soacTtea 1 nony4eHns
neKapCTBEHHbIX npenaparos
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%ﬁ‘;'pr'
Monyns MNpaktu-|Na6opa-
neKLI,VIVI yeckue | TOpHble
3aHATUA pa601'b|
Tema 4. buorexHonorus
aMNHOKNCNOT N NX NPUMEHEHME B
4 |K@4EeCTBE N1eKapCTBEHHbIX CPEACTB. 11 5 0 5
" |[HanpasneHus ncrnonb3oBaHns
PEPMEHTOB B KA4eCTBE Ne4YebHbIX
cpeLncTs
Tema 5. buotexHonornyeckoe
5. [nony4eHne aHTMOMOTUKOB. 11 4 0 10
AHTUONOTUKIM HOBOIO MOKOMNEHWS.
Tema 6. bnotexHonornyeckoe
6. [NPon3BOACTBO PEKOMOUHAHTHbIX 11 2 0 5
6enkos.
Tema 7. lNony4yeHne nekapCTBEHHbIX
CPenCcTB Ha OCHOBE
7. 6 11 1 0 5
noTpaHcgopmaumm cTepomaHbIX
COEeOVNHEHUN.
8. [Tema 8. ImMyHOBUOTEXHONOM NS 11 1 0 5
Tema 9. buotexHonornyeckoe
9. |TPOM3BOACTBO BUTAMIHOB. 11 1 0 5
" |ButaMumHbl B cocTase
NeKapCTBEHHbIX CPEACTB.
Tema 10. bnotexHonorns nMnNnaos u
10.|[nonncaxapuaoos NPUMEHSEMbIX B 11 1 0 5
MeOuumnHe.
Tema 11. bnotexHonorns
npenapaToB Ha OCHOBE
11. 11 1 0 5
MUKPOOPraHN3MOB-CUMONOHTOB
-HOpPMOdOopbl 1 NPOBUOTUKN
Tema 12. BuoHaHoTEXHONOrMNS B
12. 11 1 0 5
MeauunHe. Hosble GriomaTtepuransi.
Tema . IToroBas popma KOHTPONS 11 0 0 0 OK3ameH
Ntoro 20 0 70

4.2 CopepxaHvue oUCLUMNUHbI

Tema 1. BuotexHonorust n megmumnHa. OCHOBHbIe HanpasJ/ieHns pa3BuTus MeaNLMHCKON
6notexHonormn. OCHOBHble OA,O0CTUXEHUSA cospemel-u-loﬁ MeaULMHCKON OMOTEXHONOrUN.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

INekums. ﬂpeuMeT n cogepxaHne MeOULWNHCKOM 6I/IOTeXHOﬂOI'VII/I, B3aMMOCBA3b C ApYyrnmMun
npeaomMeTamun. |/|CTOpV|$l pa3BuUTUA MEINLMHCKOWM BMOTEXHONOINN N OCHOBHbIE OOCTUXEHMUS
COBpPEMEHHOIo atana. BrnoobbekThl Kak CpencTBo npomn3eoacTea JieKapCTBEHHbIX,
npogonnakTnyeckmnx n AnarHoCTU4eCKuUx CpencTs. KﬂaCCI/ICpVIKaLI,I/IFI N XapaktepucTtuka 61006 bEKTOB
KakK CcpencTBo npon3sBoacTtBa nekapCTBEeHHbIX npenaparos. Tpe6OBaHI/I$| K npoayueHTam.
HOMeHKﬂaTypa neKapCTBEeHHbIX npenaparos, Noay4eHHbIX HA OCHOBE 61006 BEKTOB.

naboparopHas pabora (5 yaca(oB)):
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Mporpamma omcumnnnmHel "MeauumHckne uotexHonorum"; 30.05.02 MeauumHckas 6uodpmamka; npodpeccop, 4.H. (npodgeccop) baraeea
T.B., noueHT, K.H. VloHoBa H.3.

NabopaTtopHoe 3aHsATUE. NpropuTETHBIE HANPaBNEHNS MEOULNHCKNX BUOTEXHONOTMIA B MMPE U B
Poccun. MNpuHumnuanbHas TexHonormyeckas cxema buoTexHonormyeckoro npomaeoacrtea. O6bekTbl
MeOULNHCKOW buonorum - BUpycChbl, 6aktepum, rpmbbl, KNeTkn (TKaHW) pacTeHWUiA, XXMBOTHBIX 1
yenoBeka, BewecTsa HONOrMYEecKoro NPOVNCXOXAEHNS ((OEPMEHTbI, NEKTUHBI, HYKIIEMHOBbIE
KNCNOTbI), NEPBUNYHBbIE N BTOPUYHbIE METAb0NNTLI. MakpobMoobbEKTbI XXMBOTHOTO MPOUNCXOXAEHMS.
KynbTypbl TKaHel Yenoseka 1 apyrux maekonutawowmx. OCHOBHbIE rpynnbl NOny4YaeMbixX
61onNornYeckn akTUBHbIX BELWECTB. BMO0OBbEKTbI pacTUTENbHOrO NPoMcXoXaeHns. JukopacTywue,
NnaHTaLMoHHble pacTeHns. KynbTypbl pacTutenbHbix TkaHein. OCHOBHbIE rpynmnbl NOyYaeMbixX
61onornyeckn akTMBHbIX BELWECTB. BMO0OBEKTI -MMKPOOPraHnambl. QyKaproTbl (NpocTenwme,
rpubbl, opoxxn). MpokapunoTsbl (akTMHOMULETHI, 3ybakTepum). Bupycbl. Buasl n coctas
nuTaTeNbHbIX CPEeL ONS BblpallMBaHMs pasHbiXx OMO0OBHEKTOB.

Tema 2. BoTexHoONOrMs BeLw,ecTB CUHTE3NPYEMbIX KieTKaMu MUKPOOPraHM3MOoB, YesloBeka,
XVBOTHbIX U pacTeHuil. CoxpaHeHne 6Mopa3Ho06pa3us Xn3Hu: 6aHK 6MomaTepuanos.

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

Nekums. CoBeplieHCTBOBaHME BUOOOBEKTOB - NMPOAYLEHTOB NIEKAPCTBEHHbIX BEWECTB, METOAAMU
FEHHO UHXEHePUN U MONEKYNAPHOK buonorun. Metoapl 415 NONyYEHUS YNCTBIX MPOOYKTOB:
KOJIOHOYHAsi M TOHKOCNONHasa xpomarorpadus, anekrpogopes. MIHoyunpyemblin MyTareHes:
NpMHUMN MeToAaa, knaccugukaums mytareHos. CoBeplieHCTBOBaHME 61uoobbekTa Metoaamu
KNeTOYHOM nHxXeHepumn. Cnocobbl HapyLweHns perynaumm oOMeHHbIX NPOLECCOB MUKPOOPraHN3MOB.
Perynsums obbema cuHTE3a (DEPMEHTOB (MHAYKUMS 1 penpeccus buocnHTe3a pepMeHToB).
KarabonuTtHas penpeccus 1 perynsuusi nepeHoca BeLeCTB Yepe3 MeMOpaHbl.

naboparopHas paborta (5 4aca(oB)):

NabopaTopHoe 3aHsiTUe. CoxpaHeHne CBONCTB MPOMBILW/IEHHbIX WTAMMOB MUKPOOPraHN3MOB
NPOLYLIEHTOB NeKapCTBEHHbIX BewecTs. MpobnemMbl ctabunmnaaumm npoMblWNEeHHbIX LWTaMMOB.
Mpn4mHblI HecTabunbHOCTM cynepnpoayLeHToB. Cnocobbl NnoanepXaHns akTUBHOCTH.
MexayHapoHble 1 HaunoHanbHble KONNEeKUMM KyNbTyp MUKPOOPraHM3MOB 1 UX 3Ha4YeHne ons
pas3BuTMa BruoTexHonornn. baHky oaHHbIX 0 MUKPOOPraHn3Max, PacTUTENbHbIX U XUBOTHbIX KNeTkax
N OTOENbHbIX WTaMMax MUKpoopraHnamos. KpnobuotexHonorusi. Metoaomka KprokoHcepBaLuu,
cnocobbl 3amMenneHns pocta. KpnocoxpaHeHne KpynHbix 6MoNormnyeckmx 06 -eKToB.

Tema 3. OcHOBHbIe 3Tanbl GBUOTEXHONOrMYECKOro npoLwecca NPoM3BoACTBa U NONYyYEeHUN
neKapcTBeHHbIX Npenaparos

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Nekums. MeTtonbl 1 aTanbl NOAroTOBKM NOCEBHOro Matepuana. Cnocobbl cTepunmnsaumm
obopynoBaHus. PasHoobpasune 1 xapakTeprucTuka NoaroToBKM NUTATENbHbIX Cped ans
KYyNbTUBMPOBAHUSI NPOOYLIEHTOB.

naboparopHas pabora (10 4aca(oB)):

NabopatopHoe 3aHaTMe. OcHoBHOe 0bopynoBaHMe, NPUMEHSIEMOE B MPOMBbILWIEHHOW NPakTUKe
B1OTEXHONOrMYECKNX NPOM3BOACTB. PepMeHTepPbI, Pas3nNYHbIX KOHCTPYKLMIA, annapatbl ans
pasneneHns KynbTypanbHOM XnOKocTn 1 bromacchl, annapatbl Ais CywWKn U.T.4.

Tema 4. BuotexHonoruss aMMHOKMCNOT U UX npnMeHeHne B KayecTtBe /ieKapCTBeHHbIX CpencTB.
HanpaBneva ncno/ib3oBaHuA (pepMEHTOB B KauecTBe JieyeOHbIX cpencTts

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
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Nekums. MeTtoabl nony4yeHns aMmHoOKMCNoT. MexaHnambl perynsumm 6nocnHTe3a aMMHOKUCTOT.
OcobeHHOCTN KyNbTUBUPOBAHUS WTAMMOB-NPoayLeHToB. OCOBEeHHOCTN NUTATENbHOM Cpeab!.
Ycnosus cbepMeHTaumm aMmmMHokmcnoT. bruonornyeckas ponb aMMHOKUCAOT U UX MPUMEHEHME B
KayecTBe NIEKaPCTBEHHbIX CPEACTB. XUMUYECKUA N XMMUKO-IH3MMATUYECKNIA CUHTE3 aMUHOKUCOT.
Mpobnembl cTepeonsomepnn. PazgeneHe cTepeon3oMepoB C NCMONb30BAHNEM (DEPMEHTATUBHbIX
METOLO0B (aumnas MnKpoopraHnamoB). Mukpobuonornyeckuin cuHtTe3a ammHokmcnot. CosnaHue
cynepnpoayLeHTOB aMMHOKNCIOT. OCOBEHHOCTU PErynsiLMM U CXEMbI CUHTE3a Pa3/INyHbIX
aMMHOKMCNOT Y pasHbIX BUAOB MUKPOOPraHU3MoB. MyTaHTbl U reHHO-UHXEHEPHbIE
WTaMMbI-MPOAYLEHTbl aMUHOKMCNOT. [lonyYyeHne aMMHOKMCIOT C NMOMOLLbIO MMMOOMIM30BaHHbIX
KneTok n pepMeHToB.OCHOBHbIE NMyTW perynaunm 6MocuHTesa n ero MHTeHcudpukaums. PeweHne
npobnembl NPUMEHEeHNs OepMeHTOB ans nevyebHbix Lenei: 1. BocnonHeHne obpa3oBaBLIerocs B
opraHuame gecvumta Toro Uam MHOro oepMeHTa nNyTemM BBEAEHUS B OpraHn3m HegocTalowero
doepMeHTa -3aMecTUTeNbHas aH3uMoTepanus. 2. Hecneumgunyeckoe ncnonb3oBaHme
cneumgunyecKkux CBOMCTB OTAENbHbIX (DEPMEHTOB A1 YCTPaHEHUS NaTONoOrM4eckoro npowecca.
3.MpumeHeHne B nevebHon NpakTnke MHIMOUTOPOB DEPMEHTOB U KOPEPMEHTOB.

naboparopHas pabora (5 4aca(oB)):

NabopaTtopHoe 3aHATMe. HacTHas GMOTEXHONOrMS aMUHOKUCNOT U NenTuaoB. BuocnHTes nMamnHa.
BrocuHTes TpeoHnHa. MuUkpobHas TEXHONOrMS NOMyYEeHUs! Pa3/IMYHbIX aMUHOKUCIOT (anaHunHa,
acnaparuHoBOW KMCOTbI, FyTaMUHOBOW KMCNOThI, U Ap.) KOHTpONb KayectBa aMMHOKMCAOT.
XUMUYECKNIA N XUMUKO-3H3UMATUYECKUIA CUHTE3 aMUHOKMUCIOT. Mpobnembl cTepeonsomepun.
PasneneHne cTepeon3oMepoB C NCMONIb30BaHNEM (DEPMEHTATMBHbLIX METOLOB (auunas
MUKPOOPraHn3MoB). VIHXeHepHas 3H3MMONOrnsi, OCHOBaHHAst HA UMMOBUIN30BaHHbIX 06 bEKTAX,
PepMeHTax 1 Lenbix knetok. Micnonb3oBaHne MMMobMnM30BaHHbIX OEPMEHTOB NPW NPON3BOLACTBE
NONYCUHTETMYECKUX B-NakTaMHbIX aHTUOMOTNKOB, TPaHCopMaLMy CTEPOUAOB 1 pasaeneHnm
paLeMaToB aMMHOKMCNOT Ha cTepeon3oMepbl. [pon3BoACTBEHHbIE TWMbl BMOPEAKTOPOB ANS
MMMOOMNIN30BAHHbBIX (DEPMEHTOB M KNETOK NPOAYyLEeHTOB. IMMOBUN30BaHHbIE (OepPMEHTbI 1
neyebHoe nuTaHue. Y naneHvne naktosbl U3 MONOKA C MOMOLLbIO MMMOBMIM30BAHHOM
B-ranakto3naasbl. lNpeBpalieHne rioKo3bl BO PPYKTO3Y C MOMOLLbIO MMMOBUNN30BaHHO
rNIOKOM30Mepasbl.

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

Nekums. OCHOBHblE HaNpaBneHMs nccnenoBaHnii B 06nact 6BUOTEXHONOrMN aHTUONOTUKOB.
MponyueHTbl aHTMOMOTUKOB (MNecHEBbIE rPubbl, aKTUHOMULETLI, 6akTepun). BrocuHTes
aHTUOMOTUKOB, Kak BTOPUYHbIX MeTabonmToB. Perynsauns 6uocuHtesa. Ycnosums doepMeHTaumm u
30EKTUBHOCTb UCMONBb30BAHUS NPELLECTBEHHNKOB CMHTE3a aHTMOMOTMKOB. ["eHeTnyeckme
MeToAbl MONy4EHMNS aKTUBHbIX aHTUONOTUNKOB. MepcnekTNBbl COBPEMEHHOW BUOTEXHONOTN B
obnactu nony4yeHnst aHTMOMOTMKOB.

naboparopHas paborta (10 4aca(oB)):

NabopaTtopHoe 3aHATME ["eHeTNYEeCKe OCHOBbI aHTUONOTUKOPECUCTEHTHOCTU XPOMOCOMHAS 1
nnasmuaHas Pe3NCTEHTHOCTb. TpaHCNo30HbI. LleneHanpaBneHHas buotpaHcdopmaums n
XMMmyeckas TpaHcopmaumns B-nakTamMmHbIX CTPYKTYP. MexaHn3Mbl pe3UCTEHTHOCTHU K
aMUHOINMKO3NAHbLIM aHTMbnoTMKaM. LieneHanpaBneHHas TpaHcdopMaums aMMHOMNKO3WA0B.
AMVKaUMH KakK NONyCUHTETUYECKMIA aHanor NpupoaHoro aHTmbroTmka 6yTmposnHa.Hoeble
NoNlyCUHTETMYECKNE Makponuabl 1 a3anuibl - aHanorn 3puTPoMmUnHa, 3PAEKTUBHBIE B OTHOLLEHUN
BHYTPWKNETOYHOW NOKANN30BaHHbIX BO3OyanTenein nHgpekumin. NpupoaHble CTOYHUKN FEHOB
PE3NCTEHTHOCTY K aHTNbMoTukam. OpraHn3aunoHHble MEPONPUSATUS Kak NyTb OrpaHNYeHns!
pacnpoCTpaHeHNst reHOB aHTMOBNOTUKOPE3NCTEHTHOCTU. [1POTNBOOMNYXONEBLIE AHTUONOTUKN.
MexaHn3m geinctens. depMeHTaTUBHAA BHYTPUKNETOYHAS aKTUBaLMA HEKOTOPbIX
MPOTMBOOMYXONEBbIX aHTUONOTUKOB. MexaHN3Mbl PE3NCTEHTHOCTU OMYXONEBbLIX KNETOK K
NpPOTMBOONYXONEBbIM Npenaparam. P-170 rnmkonpoTenH n nnenoTponHas pes3mcTeHTHOCTb. [yTn
NpeononeHns NNenoTPONHOM aHTUOMOTUKOPE3UCTEHTHOCTM.

Tema 6. BuotexHonoruyeckoe NPOM3BOACTBO PEKOMOMHAHTHbIX 6€N1KOB.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):
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Nekums. CnekTp BUOTEXHONOrMYECKOro NPOM3BOACTBA PEKOMONHAHTHBIX 6enkoB. TpeboBaHms K
MUKPOOpPraHm3mam B Npou3BoACTBE PeKOMOMHaHTHbIX 6enkoB. MpaBnna 6e3onacHocTn B paboTe ¢
PeKOMOMHaHTHbIMK H6enkamu. MNpoMbINEHHOE NPOM3BOACTBO PEKOMOUHAHTHOrO UHCynMHa. Cxema
Nony4YeHns PEKOMONHAHTHOIO MHCYNNHA. KOHTPOb KOHLEHTPauun NHCYNNHA B KPOBU YENOBEKA.
VHTepdepoHbl

naboparopHas pabora (5 4aca(oB)):

NabopaTtopHoe 3aHATME. 3Ha4YeHNe reHOMUKN Ons uener cpapmaumnn. Hoeble moaxonbl K CO34aHNI0
nekapcTs. LleneHanpaBneHHbI NOMCK NEKapCTBEHHOrO areHTa, HadnHas ¢ Bblbopa reHa, npu
B3aVMOLENCTBIM C NPOLAyKTaMm 3KCMPECCMN KOTOPOro, NpeanonaraeTcst UCMbITbiBaTb Psab
NPUPOLOHbIX U CUHTETUYECKMX COEAMHEHWNIA Kak NOoTeHUManbHbIX nekapcTts. VickyccTBeHHble 6enkm ¢
3a4aHHbIMK CBOMCTBaMU. Xummnyeckas mogudpukaumns 6enkos. CanT-HanpasBneHHblin MyTareHes v
ero Buabl. MonyyeHne HoBbIX oOpM BENKoB ANst MeANUMHDI.

Tema 7. NMonyyeHne neKkapCTBEHHbIX CPEACTB HAa OCHOBE buoTpaHccopMaLLMmM CTEPONIHDBIX
coeauHeHUN.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

Nekuwms. Mony4eHne nekapcTBEHHbIX CPENCTB Ha OCHOBE BUOTpaHCGOpPMaLN CTEPOUNOHBIX
coeauHeHnn. BoaMOXHOCTM MCNONb30BaHNS MUKPOOPraHN3mMoB B CO34aHNN NEKAPCTBEHHbIX
CPencTB B LLENOM 1 CTEPOULHON CTPYKTYPbI, B HAaCTHOCTU. ICTOpus passntns TpaHcgopmaumnm
ctepongoB. OcHOBHble cTepouaHble npenapatbl. CTpykTypa cTeponaHbix npenapaToB. Cbipbe Ans
MOy4eHUst CTePOUNOHbIX FOPMOHOB. INyTn BUOCUHTE3a CTEPOUAHBIX FOPMOHOB B OpraHn3Me
(xonectepuH).

naboparopHas pabora (5 yaca(oB)):

NabopatopHoe 3aHaTMe. OCHOBHblE MMKPOBOMONOrnyeckme TpaHcqopmMaumm cTeponioB
MeOMLMHCKOro Mcnonb3oBaHus. Myt ganbHeiwero passmTns MUKPObMonormiyeckonm
TpaHcgopmaunm cCTeponaoos.

Tema 8. UMMyHOOMOTEXHONOIUS

nekumoHHoe 3aHsitTne (1 yaca(os)):

Nexkuus YcuneHne UMMyHHOro OTBETa C NMOMOLLbI0 MMMyHOBroNpenapaToB. BakumHbl Ha OCHOBeE
PEKOMBVHAHTHBIX MPOTEKTUBHbBIX @HTUIEHOB UM XMBbIX TMOPUAHbIX HOCUTENe. AHTUCBIBOPOTKU K
MHOPEKLMOHHbBIM areHTam, K MUKpoOHbIM TOKCUHaM. Hecneuudomyeckoe ycuneHme MUMMyHHOTo
otBeTa. PeKOMOUHAHTHbIE NHTEPNENKNHbI, MHTEPGEPOHBI U Ap. MexaHn3Mbl 61onornyeckoi
aKkTuBHOCTW. MNoJaBneHme MMMyHHOrO OTBETA C NMOMOLLbI0 MMMYHOBMoNpenapaToB. PekoMbuHaHTHbIE
aHTureHbl. IgE - cesA3ytowme Monekynbl M CO34aHHbIE HA MX OCHOBE TONEPOreHbl. VIMMYHOTOKCUHBI.
AHTUMOMOTUNMYECKHE aHTUTENA B KA4ECTBE MULWEHW Ans aytoaHTuten. Cneumdpuyeckas
nnasMovMMyHocopOLmS.

naboparopHas pabora (5 yaca(oB)):

NabopatopHoe 3aHsTe MNPOon3BOACTBO MOHOK/TIOHANBHBIX aHTUTEN U UCTONIb30BAHNE COMATUYECKUX
rmbpuaoB XMBOTHbIX KNeTok. MNpenMylectsa npy UCMONb30BAHUM MOHEKNOHaNbHbIX aHTUTeN. KnoHbl
KNeToK 3/10Ka4yeCcTBEHHbIX HOBOOOpasoBaHuii. CnusiHie ¢ knetkamu, obpasyowmnMm aHTuTena.
Mmbpnaombl. KprokoHcepsuposaHue. baHkn rubpunom. TexHoONorns Nnpon3BoacTBa
MOHOK/I0HaNbHbIX aHTUTEN. OBnacT NPUMEHEHNS MOHOK/IMHANBHbIX aHTUTeN. MOHOKNOHaNbHbIE
aHTUTena B Tepanuu 1 npodomnaktuke. NepcnekTBbl BbICOKOCNELNPUYHBIX BAKLIMH,
MMMYHOTOKCVHOB. BKntoueHMe MOHOKNOHaNbHBIX aHTUTEN B 060M04KY NIMNOCOM Y NOBbIWEHWE
HanpaBneHHOCTW TpaHcMnopTa NekapcTs.

Tema 9. BuotexHonornyeckoe npomn3soncTtso BUTaMNUHOB. ButaMuHbl B cOcTaBe
neKkapcTBeHHbIX CpeacTB.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

Nexkuus. 3Ha4yeHne BUTaMMHOB ANs Yenoseka. MNepcnekTvBbl pasBuTnS BUOTEXHONOMMN B MONYYEHWUN
BUTaMUHHbIX NpenapaTos. BooopacTeopuMbie BUTaMuHbI. CTOYHMKM BOOOPACTBOPUMbIX
BUTaMnHoB. PnbodpnasuH (ButamunH B2), LinaHokobonammH (ButammH B12), MNaHToTEHOBas knucnota
(BuTamuH B3), AckopbuHosas kucnota (ButamuH C). NprMeHeHne reHHON NHXEHepUM Npu CMHTE3e
BUTaMmHa B2 n sutammHa C. HeobxoanmocTb ApobHOI Noaayv KOMMOHEHTOB B MUTaTeNbHblE Cpeabl
npw npon3soacTee ButammHa B12 n copboabl. XXrpopacTBoprMble BUTAMUHBI. CTOYHNKN
XNpPOPaCTBOPUMBIX BUTAMUHOB.
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naboparopHas pabora (5 yaca(oB)):

NabopatopHoe 3aHaTMe. [Mpon3BoacTBo dproctepuHa (ButamuH [ 2), B-kapoTmHa, YOunxmHoHa.
Heckonbko BapraHTOB BbipalmMBaHNs OPOXXKEN NPOAYyLEeHTOB aproctepuHa. NonyyeHune
B-kapoTMHa 13 BOAOPOCNENR 1 MUKPOOPraHn3oB. MNonyyeHne yorxmHoHa Ha OCHOBE KanyCHbIX
KyNnbTYp UK ONyxoneBow TKaHu. Vicnonb3oBaHue 6akTepuin n 4poxKe Npu Npon3BOACTBE
ybnxmHoHa. buokoHeepcus (broTpaHcopMaums) Npu NoNyYeHU BUTAMUHOB.

Tema 10. BuotexHonorns NIMNUAOB U NoMcaxapuaoos NPUMEHSAEMbIX B MeOULMHe.
nekumoHHoe 3aHsiTne (1 yaca(os)):

Nexuus. Niunnabl MEANLMHCKOrO Ha3HavYeHus. JlunocomanbHble NekapcTBEHHbIE Npenaparhbl B
aKcnepuMeHTe n kKnuHrke. Pocdonnnuaconepxaiye npenapartbl 418 Ne4EeHUs NEKAPCTBEHHbIX
OCNOXHeHW. JIunnaHble npenapaTbl amcpoTepuumHa B. A3onbl u donykaHason B ne4YeHun neteil.
Bronormyeckas LEHHOCTb NONMNHEHACHIWEHHBIX XMUPHBIX KUCOT.

naboparopHas pabora (5 yaca(oB)):

ﬂa6opaTopHoe 3aHATME JTanbl U ycnosusa KynbTMBMpoBaHUA MUKPOOPraHn3mMoB 44 nony4yeHus
nmnnoos, UCNoNb3yeMbiX B MENLINHE. Obuwas XapakTepucTtnka nonmncaxapmnoos. AnbruHarthbl,
rennad, KkypgnaH, esaH, 6aKTepmaanaﬂ uennsio3a, rmanypoHosas KMcnoTa. XapaKTepI/ICTVIKa "
nx BMOCMHTES. I'Ionyqume nonmcaxapuanos. MVIKpOGI/IOﬂOFVI‘-IGCKVIVI CMHTE3 nonmcaxapmnnos B
NPOMDbIWTEHHOCTN. 3K30I'IOJ'II/ICB.X8.pI/I,D,bI MONOYHOKWNCIbIX 6a|<Tep|/||7| ,D,eKCTpaH, KCaHTaH.
XvMmyeckoe CTpoOeHune, OUOCUHTE3 1 CBOMCTBA. CDaKTOpr, BAMSIIOWNE HA BUOCUHTES
nonmcaxapumanos. |_|pI/IMeHeHI/Ie N TEXHONOIrnA nonyvyeHmns ak3ononmncaxapmoos. XUTWH N XUTO3aH:
CTpoOeHune, CBOWCTBA, npuMeHeHne. Ccpepbl NPUMEHEHNA XNTO3aHa. YHuKanbHble CBOMCTBA
XUTO3aHa npu OencTenn Ha OpraHn3m. I'Ionyquvle XUTNHA N XUTO3aHa.

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

NeKuunoHHoe 3aHsitne (1 yaca(os)):

Nekums. Llenn n obnact npuMeHeHNs1 MUKPOOPraHN3MoB-CUMOMOHTOB B MeAMUNHE, BETEPUHAPUN 1
XuBoTHoBoACTBE. [oHsATUE cMMbUo3a MMKpoopraHnamoB. BapuaHTel cumbrosa: MyTyanmam,
napasuTuam, HenTpanmsm, KommeHcannam. Mukpodgonopa yenoseka. KoxHas Mukpodonopa.
Mukpodpnopa cnunsmcTbix obonoudek. Myukpognopa Xenyoo4Ho-KMWEeYHOro TpakTta (MonocTHas u
NPUCTEHOYHAS).

naboparopHas pabora (5 4aca(oB)):

NabopaTtopHoe 3aHATME KMCNoMonoYHble MPoayKThbl U neyebHble mpenapatbl Ha OCHOBE XMBbIX
KynbTyp 61donao- 1 MONOYHOKMCbIX BakTepuii (nakTobakTepuH, budpnaymbaktepuH, KonnbakTepuH
n 6udpmkon).

Tema 12. BuoHaHoTexHonorus B meguumHe. Hosble 6uomatepuansi.

nekumnoHHoe 3aHsiTne (1 yaca(os)):

MoHaTne HaHobmnoTexHonorus. Obwas xapakTepucTmka HaHOOOLEKTOB M HAHOCTPYKTYP.
HaHouacTuupbl n nx npumeHeHune. YrneponHblie Tpybku, pypeneH, rpadoeH. HaHoaHannsaTopsl,
HaHoNUHLEeTbl. CKkaHMpytoWwme MUKPOCKOMbI U ApYyrie BO3MOXHOCTU HAaHOBMOTEXHONOT MK B
MeOuLMHe, KOMMbIOTEPHOW TEXHONOIMK, OXpPaHe oKpyXxatowwel cpeabl. HoBble HaHOMaTtepmansl Ha
OCHoBe nonucaxapuaos. Kpunorenu. MeanumHckue matepuansl Ha OCHOBE NONNOKCMANKaHOAaTOB.
MoauncrumpoBaHHble METANNIOM anbrHaThl 4718 BblpaluMBaHNS KNETOK KOXW. HOBble NepeBA30YHbIE
matepuansl.

naboparopHas pabora (5 4aca(oB)):

NabopaTtopHas pabota. 3HAKOMCTBO C METOAAMU NONYYEHUSs HAHOYACTUL, C METOaM/ HaHECEHUS
MOBEPXHOCTHbIX HAHOCNOEB Ha KNETKMU.

4.3 CTpyKTypa 1 copepXxaHume CaMOCTOSITeNIbHOM paboTbl AUCLUMINHBI (MOLYNSA)
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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 1.
BuoTtexHonorus m
MeouuunHa.
OcHoOBHbIE
HanpasneHns
pas3BUTUS

1. [MeguumHckon 11 NOAroToBka K yCTHOMY OMpocCy 2
OUOTEXHONOIN.
OcHoOBHbIE
JOCTUXEHUS
COBpPEMEHHON
MeONLUMNHCKOWN
OUOTEXHONOIN.

Tema 2.
BuoTtexHonorus
BELECTB
CUHTE3MPYEMbBIX
Knetkamm
MUKPOOPraHM3MoB,
2. |[yenoBeka, 11 noAroToBka K YCTHOMY Onpocy 10
XMBOTHbIX U
pacTeHuia.
CoxpaHeHne
bropasHoobpasus
XWN3HU: BaHK
6romatepnanos.

Tema 3.
OcHOBHbIe aTanbl
OMOTEXHONOrNYEeCcKpPro
3. [npouecca

" [nponsBoacTea 1
nony4yeHus
NIeKapCTBEHHbIX
npenaparos

Tema 4.
BuotexHonorus
aMUHOKMNCNOT U X
npUMeHeHne B
KayecTtse
NeKapCTBEHHbIX KOHTPONb-
4. [cpencrTs. 11 MOAroTOBKa K KOHTPONbHOM paboTe 10 [Has
HanpaBsneHus paboTta
NCNoNb30BaHUA
doepMeHTOoB B
KayecTtse
ne4yebHbIX CpencTs

YCTHblE
onpoc

YCTHblE
onpoc

YCTHblE

11 NOAroTOBKA K YCTHOMY Onpocy 10 onpoc
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Hepe- Bunbi 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 5.
BuotexHonoruyeckpe
nonyyeHve
THbI
5. [aHTMBNOTUKOB. 11 NOAroTOBKA K YCTHOMY Onpocy 5 )(gcn oce
AHTUONOTUKM P
HOBOroO
NoKoneHus.
Tema 6.
BuotexHonoruyeckpoe CTHbIA
6. [Mpon3BoaCTBO 11 noAroToBka K YyCTHOMY Onpocy 5 )(;npoc
PEKOMOUHAHTHbIX
6enKos.
Tema 7.
[MonyyeHwne
NneKapCTBEHHbIX
cpencTB Ha YCTHbI
7. 11 noAroToBka K yCTHOMY On
OCHOBE OATOTOBKA Kk yCTHOMY ofpocy S ornpoc
6roTpaHcopmauyn
CTEPOULHbIX
COeNHEHNA.
KOHTPO/b;
Tema 8 o
. i 1 NOAroTOBKa K KOHTPONbHOW T Has
8 NMMyHOBUOTEXHON )rm; OArOTOBKA K KOHTPONLHOI PaboTe 5 a
paboTta
Tema 9.
BuoTtexHonormnyeckpe
npou3BOACTBO
BUTaMNHOB. YCTHbI
. 11 noAroToBka K YCTHOMY On
9 ButamnHbl B OArOTOBKA K yCTHOMY onpocy S onpoc
cocTtase
nekapCTBEHHbIX
CpencTs.
Tema 10.
BuotexHonorus
nMNUOoB 1 YCTHbI
10. 11 NOAroTOBKa K YCTHOMY On
0 nonucaxapuaoos OATOTOBKA Kk yCTHOMY ompocy 5 ornpoc
NPUMEHSEMbIX B
mMeguunHe.
Tema 11.
BuoTtexHonorus
npenaparos Ha CTHBIi
11.|locHoBe 11 noAaroToBka K YCTHOMY Onpocy 5 )c/m oc
MUKPOOPraHN3MOB{CMMOYOHTOB P
-HOpMOdonopbl U
NpobroTMKM
Tema 12.
BuoHaHoTexHONOrYs KOHTPO/b;
12.|B MegumunHe. 11 NOAroTOBKa K KOHTPONbHOM paboTe 5 |Has
Hosble paboTta
bromartepuansi.
NTtoro 72
PerucrpaumnoHHbii Homep 8494341719 OAEKTPOHHEBEH
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5. 06pasoBaTeanb|e TEXHONOrMu, BKNoYasi UHTEpakTUBHbIe OOpPMbI 06yqe|-|v|9|

OcBoeHune aucumnnmHbl MeouumHckme 6UoTexHonorMm npearonaraeT NCNob3oBaHne Kak
TPaONLUMNOHHBIX (NEKLMIA , NPaKTUYECKMX 3aHATUI) Tak U MHHOBaLMOHHBLIX 06pa3oBaTenbHbIX
TEXHONOrnn OopM NPOBEAEHUS 3aHATUIA: NPOBNEMHbIE NEKLMWN, NEKLUN BU3yanu3aumnum,
NpaKkTUYyecKue 3aHSATUS: UCMONb30BaHNE MyNbTUMEINAHBIX NPOrpamMMm, BK/OYAOLWMX NOArOTOBKY 1
BbICTYMNEHNSASS CTYIEHTOB Ha CEMUHAPCKMX 3aHSATUSIX C POTO-, ayauno- 1 BugeoMatepmanam no
NpeanoXeHHON TeMatuke. BeTpeya ¢ npurnaweHHbIM cpeumanicToM B 06nact naTobuoxmMun
ovomMeonUVHbI.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBO€HUs1 AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. BuotexHonorus n MmeauumHa. OCHOBHbIE HanpaBNeHUsl Ppa3BUTUS MeaULMHCKOM
6uotexHonorun. OCHOBHbIe AOCTUXEHUS COBPEMEHHOW MeAULIUHCKOM BMOTEeXHONoruum.

YCTHble ONpoC , NPMMEpPHbIE BOMPOCHI:

1. Obwee noHsTNE BroTexHonorms. OCHOBHbIE NEPMOLbI Pa3BUTUS BroTexHonoruu. 2. Ha ocHose,
KakKux nccnegoBaHuin nony4una passutme MeaunumHckas éuotexHonorus. 3. Kakme ooctmxeHus B
obnacti MeanUMHCKON BUOTEXHONOMMI HaLWNK NPUMEHEHNe B HacTosiuee BpeMms. 4. Kakne npobnembl
3[paBOXpaHeHNs pewaeTt MeanumnHckas buotexHonorms 5. Kakve npenaparbl OTHOCATCS K Ne4eOHbIM
, AMArHOCTUYECKUM N NPOouNakTUYEeCKNM N nx ponb. 6. Ha3oBUTE OCHOBHbIX NPOOYLEHTOB
NeKapCTBEHHbIX CPEACTB. 7. YeM xapakTepmayloTcs HanpaBneHns KpacHom buotexHonormm:
buodhapmaLeBTrka, hapMakoreHoMmKa, reHeTM4eckoe TeCTUPOBaHNe, reHoTepanms, KNOHMPOBAHNE.
8. TpeboBaHus, npeabasnsemole BO3 npu npon3BoacTBe NeKapCTBEHHbIX NpenapaTtos. 9. Hazosute
OCHOBHbIE TPynMbl MONy4aeMblx OONOrMYeckn akTuBHbIX BelwecTs. 10. Skonornyeckme TpeboBaHms,
npenbsBnseMble K 0apMakonornyecknm npeanpuaTusam

Tema 2. BuoTEeXHONOrus BELLLECTB CUHTE3UPYEMbIX KJIeTKaMU MUKPOOPraHM3MOB, YenoBeka,
XMBOTHbIX U pacTeHun. CoxpaHeHne 6Mopa3HO0Opa3mns X13Hu: 6aHk 6momarepmanos.

YCTHbl€ ONpocC , MPMMEpPHbIE BOMPOCHI:

1. MNepeuncnmte akTMBaTOpPbl NNA3MMHOreHa 2. 13 kakmx Knetok nonyyaroT ypoknHasy 3. Kakue
KNeTKN NCMOoNb3YOT ANS NONyYeHNs NPUPOOHbLIX TKAHEBbLIX aKTMBATOPOB Nna3MuHoreHa. 4. Nenapux,
MEXaHN3M OeNCTBUS U BMOTEXHONOrMYECKOe nonyydeHune. 5. ['ae NpMMEHsI0TCS ANarHoCTUKyMbl 6.
Kakne nmMmyHHbIe peakumm Bbl 3HaeTe 7. Kakme anarHocTudeckne npenapartbl UCNOob3yTcs Ans
MOCTAHOBKM AMArHOCTUYECKNX peakuuid. 8. PacnpoctpaHeHme nekTnHoB B npupoge. 9. CTpykTypa
nektnHoB. 10. OnpeneneHne akTMBHOCTA NeKTNHOB. 11. MNpyMeHeHne NEKTUHOB B MEONLIMHE.

Tema 3. OCHOBHbI€e 3Tanbl 6UOTEXHONOIrMYECKOro npolecca npoun3soncrtea u nonydyeHumns
NneKapCTBeHHbIX npenapartoB

YCTHble ONpoC , MPMMEpPHbIE BONPOCHI:

1. Obwas cxema 6MoTexHoNorn4eckoro nponaeoactsa. OCHOBHbIE CTPYKTYPHbIE 3/IEMEHTDI
BroTexHonormyeckoro npouecca. 2. Hazosute 3-4 Npon3BoACTBa, FAE MCNONb3ytoTCs HakTepuw,
MuULenmanbHble rpmbbl, Opoxxu. 3. MoyeMy akTUBHO N3y4atoT OOHOK/IETOYHbIE 3ENEHbIE, KPACHbIE U
6ypble Bopopocnu. 4. Kakue BewecTBa MOXHO Nony4atb M3 npocTerwmx. 5. [1ns 4yero ncnonb3yorcs
BUPYChI. 6. Kakne popmbl 6rioareHToB No NUTaHMIO Yalle UCMONb3YoTCs B BMOTEXHONOrMYECKOM
npounssoncTee. 7. Kakme MyTaHTHble oOpMbl MMKPOOPraHW3MOB Bbl 3HAETe, 1 Kak KX nosy4atoT. 8.
Kak nony4ntb npooyLeHT ¢ 3aAaHHbIMU CBOCTBA METOAAMW FrEeHHOMN NHXeHepuu 9. Mepeuncnnte
OCHOBHble TexHonorn4yeckume TpebosaHus ans buonpoayueHTos. 10. Ha30BMTE OCHOBHbLIE SNEMEHTbI
cpean. B kakoli KoHUeHTpauumn 0obaBnsitoT Makpo 1 MUKPO COeANHEHNS B MUTaTenbHyto cpeay. 11.
[aiTe xapakTepucTUKy LOPOrx 1 OeweBblX NMTaTenbHbix cped. 12. YTo Takoe ctepunusaums, u
KakvMMy METOAAMU OHA BbIMONHSETCS.

Tema 4. BuotexHonorus aMMHOKMUCNOT U UX npnMmeHeHue B KayecTtBe JieKapCTBeHHbIX CpencTB.
HanpaBneHml ncno/ib3o0BaHuUA cpepmeHTos B KauecTBe Jie4yeOHbIX cpencTts

KOHTpO/bHas paboTa, NpuMepHble BOMPOCHI:
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1. Mukpobuonornyeckne MeTonbl NONYYEHNS aMUHOKNCNOT. 2. NMpon3BoaCTBO aMUHOKMCNOT C
NCroNb30BaHNEM MPUPOLHbIX, MyTAHTHbBIX U FEHOMOANGOULMPOBAHHbIX MPOAYLEHTOB. VX
ocobeHHocTn. 3. PakTopbl, CTUMYpYOWNEe 06pa3oBaHNe aMMHOKMCIOT Y NPUPOLHbIX NPOOYLIEHTOB
n nx gencreune. 4. Yto xapakTepHO Ansg ayKCOTPOMHbIX MyTaHTOB. 5. Ha Kakmx ypOBHSIX
OCYLLECTBNSAETCS Perynaums CUHTe3a aMUHOKMCIOT Yy PerynaTopHbIX MyTaHToB. 6. Ha 4em ocHoBaHO
nony4yeHne aMMHOKUCNOT C NMOMOLLbIO (DEPMEHTOB. 7. TexHonornyeckas cxema rnpu 2-x goasHom
doepmeHTauun. 8. BaxHenwwnin HOPMMPOBAHHbBIN NokasaTtesb KayecTsa Npu NPOM3BOLACTBE
doepmeHTOoB 9. PakTopbl, BINSOWME Ha BUOCUHTE3 dhepMeHTOoB. 10. TpeboBaHUs, NpeabABNSEMbIE K
nmmobunuzaumn. 11. Kakne Hocutenu ncnonb3yTcs Ans uMMobunmsauun.

Tema 5. BuorexHonornyeckoe nony4yeHue aHTMONOTUKOB. AHTUOMOTMKN HOBOIO NOKOJIEHUS.
YCTHble OnpocC , NpnMepHbIE BOMNPOCHI.

1. Y70 Takoe aHTMOMOTUKN, N Kakne OBa OCHOBHbIX CBONCTBA XapakTepHbl ANs HWX. 2. 5 rpynn
aHTUOMOTMKOB MO CNEKTPY AEWCTBMSA 1 rae MoryT HakannmeaTbcs. 3. OCHOBHbIE MPOAYLIEHTDI
aHTUOMOTUKOB. 4. 5 rpynn aHTMOMOTUKOB akTUHOOaKTepWiA (aKTUHOMULIETOB). 5. MexaHn3m oeicTeus
NakTaMHbIX 1 NPOTUBOrPUOKOBbLIX aHTUOMOTUKOB. 6. OCHOBHbIE CNOCOObLI NONYYEHNS aHTUONOTUKOB.
Y10 No3BONSIET BHECEHWNE NPELLECTBEHHNKOB B MPOLECC NOMYYeHNs1 aHTUOMOTUKOB. 7. MonyyeHne
MONYCUHTETMYECKUX N CUHTETMYECKUX aHTUOMOoTMKOB. 8. Oblas cxema Npou3BOACTBA U YCNOBUS
hepMeHTauuyn aHTMbMoTmKoB. 9. MNonyyeHne aHTUOMOTUKOB NPU NCMOb30BAHNMN FEHHOVMHXEHEPHbIX
wrammoB. 10. Kakne HoBble aHTMOUOTUKM pa3paboTaHbl B HACTOSILEE BPEMS.

Tema 6. BuotexHonoruyeckoe NPOM3BOACTBO PEKOMOMHAHTHbIX 6€1KOB.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

1. Kakvne oCHOBHble OOCTUXEHNS MONEKYNSIPHON rEHEeTUKN SBNAKOTCS OCHOBOW FEHHON MHXeHepun. 2.
Kak MoxHO nonyuntb ?ueneBon? reH ons co3gaHms pekombumHaHTHow monekynsl JHK 3. Kakue
monekynbl [JHK HasbiBatoTCa BekTopamn. 4. CBOMNCTBA M CTPYKTypa BEKTOPHbIX Monekyn. 5. Kakune
OHK 1 ee doparMeHTbl MOXHO MCMONb30BaTh KAk BEKTOPHbIE MONekynbl. 6. [1ns yero 6binn co3naHsbl
NCKYCCTBEHHbIE XPOMOCOMbI U X OCHOBHbIE 9NEMEHTbI. 7. Kakne hepMeHTbl NCNONb3yHOT, YTOOLI
BCTPOUTb reH B BEKTOP. 8. HazoBuTe MeToabl BBEAEHUS HyXEPOOHOro reHa B knetky. O6bacHUTbL
CYWHOCTb TpaHcgopMaumu, TpaHcdekLmm, anekTpornopauun. 9. Kak npoBoaMTCs COBPEMEHHOE
NPOM3BOACTBO MHCYNUHA, HTepdpepoHa, cCoMaToTponuHa 1 Apyrux. B kakmx cnydasax ncnonb3ayot
H6akTepuanbHble KNeTKW, a B Kakux apoxkesble 1 nodyemy. 10. OCHOBHble cnocobbl BBEAEHWS FEHOB B
OQHOLOMbHbIE N ABYOONbHbIE pacTeHus. 11. OCHOBHble HanpasneHUs CMNoNb30BaHMA MeToaa
KyNbTypbl KNETOK U TKaHeW pacTeHunn

Tema 7. NMonyyeHne neKkapCcTBEHHbIX CPEACTB HA OCHOBE buoTpaHccopMaLLMmM CTEPONLHDBIX
coeguHeHUN.

YCTHbIVI ornpoc , npnMepHble BOMNPOChHI:

1. MNepeyncnmTe OCHOBHbIE IPyNMbl FOPMOHANbHbIX Npenapartos 2. MexaHnam neincTerne 6enkoBbIX 1
AMUHOKUCNOTHbBIX TOPMOHOB. 3. MexaHn3M 0eliCTBMSA CTEePOoMOHbIX NpenapaTos. 4. VICTO4YHMKN
cTepuHoB. 5. MNepeuncnmte 0CHOBHblE NPOLECCh MUKPOBMOnornyeckoin TpaHcdopmaumm 6. Kak
TpaHcgopMaumns 3aBUCUT OT aKTUBHOCTU (pepMeHTOoB. 7. OCHOBHas CTPyKTypa CTEPOUOHbIX
npenaparos 8. HazoBuTe npencrasutenen ctepomaHbix npenapaTtos. 9. [1pon3BoaCcTBO CTEPOULHBIX
npenapatos. 10. FopMoHanbHble Npenapartbl, Noy4eHHblE HA OCHOBE PEKOMOUHAHTHBIX MONEKYT

Tema 8. UMMyHOOMOTEXHONOIUS
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Kakune BakuUMHbI Bbl 3HaeTe ( No cTpykType) 2. Kak nonyyatoT aTTeHyrpoBaHHble BakUMHbI 3. A3
Kakux WTamMMOB NONyYaloT UHAKTUBMPOBAHHbIE BakUMHbI 4. MeToabl nHakTueaumm 5. Y1o o3HavaeTt
MOHO 1 MONW BaNeHTHbIE BaKUMHbI 6. 13 Kakux coeiIMHEHNA KNeTOK CO34al0T KOMMOHEHTHbIE
BakUMHbI 7. CTanum nonyvyeHns KOMNOHEHTHbIX BakUuH 8. MpenmylecTsa 1 HeLocTaTkm
KOMMOHEHTHbIX BakUMH 9. Kakne BakUMHbl HA3bIBAOTCS CUHTETUYECKMMU. [LIOCTOMHCTBO 3TMX BaKLVH.
10. HoBOE NOKONEHNE CMHTETUYECKUX BaKLMH C NPONIOHIMPOBaHHbIM aeiictenem 11.
"eHHO-UHXEHEepPHbIe BaKLMHbI U3 YEro COCTOSIT

Tema 9. BuotexHonornyeckoe npomn3soncrtso BUTaMNUHOB. ButaMuHbl B cOcTaBe
neKkapcTBeHHbIX CpeacTB.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
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1. Kakve nBe OCHOBHble rpynrbl BUTAMUHOB NO PacTBOPUMOCTM Bbl 3HaeTe 2. OCHOBHbIE NPUPOLHbIE
NCTOYHWKN BUTAMUHOB 3. [ e NpuMeHSATCA BUTaMUHbI 4. KeM SBNA0TCS NPOM3BOLAHbIE BUTAMUHOB
5. B kakmx popmax doyHKumnoHmpyeT pubodonasut (B2) 6. ictouHnku pnbodhnasmHa n Kak ero
nonyyatoT 7. buotexHonornyeckoe npon3eoacTeo npenaparta B12 8. OcHoBHble cnocobbl Nony4yeHust
ButamuHa C 9. Ycnosusa nonydyeHuns sproctepuHa. 10. beta-kapoTvH 1 ButamuH A, Kakume
nepcrnekTMBbl UCNONb30BaHMS.

Tema 10. BuotexHonornss NMNUAOOB U nonucaxapmnooB npuMeHsieMbiX B MegULINHeE.
yCTHbIVI onpoc , npnMepHbie BOMPOCHI:

1. NeneHve nunnoos Ha rpynnbl 2. OCHOBHble NPOoAyUeHTbl NMnnaos 3. 15 Yero Hy>XXHbl IMMOCOMbI
4. YOXNHOH ero posnb B opraHuame 5. Ponb kapaTtmHoMaoB B opraHvuame yenoseka 6. 'oe
NOKanM3yTca CUHTE3NpyeMble nonucaxapugsl 7. Hazosute npodyueHToB gekcTpaHa 8. Kakon
PEPMEHT KaTanmaupyeT cnHTe3 gekctpaHa 9. OCcHOBHOW cybecTpaTt ans cmHTe3a aekctpana 10.
HasosuTe npoayueHTa kcaHtaHa. 11. Kakne nonucaxapabl NCMonb3yoTCa B Ka4eCcTBe
KpOBO3aMeHuTenen.

Tema 11. BuotexHonorns npenapaTtoB Ha OCHOBE MUKPOOPraHM3MOB-CUMONOHTOB
-HOpMONIopbl U NPOOBMOTUKMN

YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:

1. Y10 Takoe Hopmodhnopa 2. BaxHeriwmne doyHKunmM Hopmodpnopsl 3. I'ae 60nblie MUKPOOpPraHn3MoB
B TONCTOM unu ToHkon knwke XKT 4. KTo Takme npobuotukn 5. 3a cyet Kaknx coeanHeHnn
NPobMOTMKN NPOSBASIOT aHTAroHUCTNYEeCKkme cBolicTBa 6. Kakne coeonHeHms npobUOTUKOB He JatoT
pa3BMBaTbLCS FHUIOCTHLIM OpraHmamam 7. Kakme MMKpoopraHnambl OTHOCSATCS K NpobuoTnkam 2-ro
nokonexus 8. Hencteue 6aumnnsapHbix NpobuoTtnkos 9. TpeboBaHNs K MUKPOOPraHn3mam,
ncnonb3yembiM ans npobuotnkos 10. Yto Takoe npebuotukn 11. TexHonorns nonyvyeHms
nNpobroTMKOB

Tema 12. BuoHaHoTexHonorusi B MeguuuHe. Hoeble 6Momarepuansl.
KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

1. OnpeneneHune HaHobmoTexHonoruu. 2. MpeunmylwecTsa Manbix pasamepos. 3. Knaccudgukaums
HaHOCTPYKTYp no pasmepam. 4. [Nepeyncnute HaHo4aCTULbI U rae oHU npumeHsoTcs. 5. Kakne
HaHOBeLlleCcTBa U3 yrnepoaa, Bbl 3Haete. 6. Kak nponcxoant popMmnpoBaHmne HaHoMarepuasnos no
CTPYKTYpe W rae OHM UCNoMb3yIoTCH. 7. HanpaBneHns passntns HAHOTEXHONOMMIA B MeanuuHe. 8.
Xapaktepuctvka Mukpokancyn n geHapumep 9. HaHomaHunynsatopbl 1 pabota aBTOHOMHBbIX
MUKpOCTPYKTyp. 10. HoBble MaTepuasnbl, NpUMeHsieMble B MeMLUNHE.

UtoroBas cpopmMa KOHTponsi
9k3aMmeH (B 11 cemecTpe)

[MprMepHbIe BONPOCH! K UTOrOBOW (POpPME KOHTPONS

. 9T1anbl Nony4YeHNs PeKOMOMHAHTHBIX BaKLMH

. MNonyyeHune OHK-BakumH

. KoHbtormpoeaHHble BakLUHbI

. PnbocomanbHble BakUMHbI

. 13 yero cocToAT AHTUMONOTUNNYECKNE BAKLMHbI

. BUpyCHble BakuuHbl, B 4EM CIOXHOCTb UX NOMy4YeHUs

. PparMunH-roe ncnonb3yeTcs B Ka4eCTBE MeXAyHapo4HOro craHgapTta
. dewncTeue rupyanmHa

9. OCHOBHbIE CBONCTBA KYNbTyp KNETOK

10. PasnnyHasa NnOTeHTHOCTb CTBOJMIOBbIX KNETOK M MX Knaccugumkaums.
11. lNepuoamnyeckoe n HenpepbIBHOE KyNbTUBUPOBAHNE CYCNEH3NOHHON KYNbTypbl.
12. Vicnonb3oBaHme KynbTyp KNeTOK MIEKONUTAaoWmX 1 Yenoseka.

13. [Nony4eHne MOHOKIOHANbHbIX aHTUTEN.

14. PenpooykumoHHOe 1 TepaneBTUYecKoe KNoHUpOBaHue.

15. [epeuncnute, Ang 4ero UCNosb3YOT TPAHCIEHHbIE XUBOTHbIE.
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16. B 4eM oTn4ms 3aMecTUTenbHOM N KOPPEKTUPYIOWEN reHoTepanuu.

17. Jlyqwme HocuTenu ons BBe4EHUS Yy>XXEPOLHOro reHa B XUBOTHYIO KNeTKY.

18. I1ns 4yero ncnonb3yoT TpaHCHOPMaLIMI0 COMATUYECKMX KNIETOK MNEKOMUTAOLWMX.
19. OCHOBHble CBONCTBA KYNbTYyp KNETOK

20. PasnnyHasa NnOTEHTHOCTb CTBOJIOBbIX KNETOK M MX Knaccudumkaums.

21. lNepuonmnyeckoe v HenpepbIBHOE KyNbTUBMPOBAHNE CYCNEH3NOHHON KyNbTypbl.
22. Vicnonb3oBaHune KynbTyp KETOK MAEKOonuTawWmx 1 Yenoseka.

23. [Nony4yeHne MOHOKIOHANbHbIX aHTUTEN.

24. PenponykunoHHOe 1 TepanesBTUYecKoe KNoHUpOoBaHue.

7.1. OcHOoBHas nuTeparypa:
"opneHko B.A. n op. Hay4Hble ocHOBbI 6uoTexHonormin. Yactb |: YuebHoe nocobue - Mocksa:
MpomeTen, 2013 - 262c¢. - URL: http://znanium.com/go.php?id=536510

Opexos C.H. ®apmauestuyeckasi buotexHonorus: PekomeHgosaHo TOY BIMO 'MockoBckas
MeauumnHckas akagemusi um. .M. CeveHoBa' B ka4yecTtse y4ebHOro nocobms ons cCTyoeHToB
yuypexaeHuii Bbiclwero npogeccroHanbHoro obpasosaHuns, obyyarowmxcs no cneunanbHoCcTn
060301.65 'dapmauns’ no gucumnnmHe 'buotexHonorns'. - Mocksa: N'90OTAP-Meaua, 2013 - URL:
http://www.studentlibrary.ru/book/ISBN9785970424995.html

7.2. lononHutenbHasa nuteparypa:

3Bepes B.B., MeauunHckas Mukpobronorus, BUpyconorns n UMMyHonorusi. Tom 1. [SnekTpoHHbIN
pecypc] / Moa pean. B.B. 3sepesa, M.H. boriyeHko - M. : TOOTAP-Meaua, 2014. - 448 c. - ISBN
978-5-9704-2914-3 - Pexum goctyna: http://www.studmedlib.ru/book/ISBN9785970429143.html

Yuncon, K. MpuHumnbl 1 Mmetoabl BoXnuMumn n MONEKYNsSipHoOn Brnonorumn [SneKTpOoHHBbIR pecypc] :
yuyebHoe nocobue / K. YuncoH, [. Yonkep. ? OnekTpoH. gaH. ? Mocksa : MIanatenbctso
'Nabopatopus 3HaHwiA', 2013. ? 848 c. ? Pexum pgocTyna: https://e.lanbook.com/book/8811. ? 3arn.
C aKpaHa.

BbikoB B.A., ®apmaueBtuyeckas buotexHonorns. PykoBoACTBO K MPaKTUYECKUM 3aHATUSM.
[OnekTpoHHbI pecypc] : y4ebHoe nocobue / Opexoe C.H. ; non pen. B.A. Beikoea, 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-pecypcChbl:
?AkTyanbHoe B MmeguumHe? on-line - XxypHan - http://www.actualmed.net/

ApxuB 6ecnnaTtHbIX MONHOTEKCTOBbLIX XYPHANOB NO MeanUmHe 1 buonorum -
http://www.pubmedcentral.nih.gov/

BuotexHonoru - http://www.biotechnolog.ru
HaHocTpykTypbl B GBMomMeamnumHe - : https://rucont.ru/efd/573273
HayuyHble XypHanbl no 6uonoruu - GromMeanumHckme X - http://www.actualmed.net/

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnamnHbl "MeamumnHckne brotexHonornn" npeanonaraeTt NCnonb3oBaHne
cnepyouero MatepranbHO-TEXHNYECKOro obecneyeHms:

PerncrpaumnoHHblii Homep 8494341719 SAEKTPOHHBIH
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Mporpamma omcumnnnmHel "MeauumHckne uotexHonorum"; 30.05.02 MeauumHckas 6uodpmamka; npodpeccop, 4.H. (npodgeccop) baraeea
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: 30.05.02 "MeamunHckas buodmamnka” n cneunanisaunm He NPenyCMOTPEHO .
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NoHosa H.3.
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