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Mporpamma omcumnnmHel "MeauumHckmne 6uotexHonorumn”; 30.05.01 MeanumnHckas 6roxmumust; npodpeccop, 4.H. (npodgeccop) baraesa
T.B., noueHT, K.H. VloHoBa H.3.

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 "b1.6.31 ducumnnmHbel (Mogynn)" OCHOBHOM
obpasoBaTtesbHol nporpammbl 30.05.01 MeguunHckas Broxmmms n oTHoCUTCS K 6a30BoiA
(obwenpodbeccroHanbHoi) YacTn. OcBaneaeTcs Ha 5, 6 kypcax, 10, 11 cemecTpbl.

JaHHas yuebHas aucumnnnHa BkntodeHa B pasgen b.1.6.28. dncumnnmHbl (Mogynn) OCHOBHOM
obpasosaTtenbHol nporpammbl 30.05.01. MeauumnHckne 6UOTEXHONOTMMN OTHOCUTCS K OBLWUM
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:

PacwumndppoBka
Winchp komneteHuyu npuobpeTaeMorn KOMNETEHLUN

OK-1
(0blweKynbTypHbIE CrnocobHOCTbIO K aBCTPakTHOMY MbIWNEHWUO, aHaNN3y, CUHTE3Y
KOMMeTeHuun)
OK'5 6
(OBILEKyNbTYPHBIE rOTOBHOCTbIO K CaMOpasBuTMO, camopeanmaaLmm, caMoobpasoBaHmio,
KOMMETEHLIN) NCNONb30BaAHMNIO TBOPYECKOro NoTeHumnana

rOTOBHOCTbIO pewarb CTaH4aPTHbIE 3a4a4M NMPOJoeCCHUOHaNnbHOM
OriK-1 0eATeNnbHOCTU C UCMONb30BaHNEM NHJDOPMALIMOHHbIX,
(npodheccunoHanbHble 6rnbnmnorpacnyecknx pecypcos, Meanko-brnonornyeckon
KOMMNEeTeHLMM) TEPMUHONOT U, NHEOPMALNOHHO-KOMMYHVKAUNOHHbBIX TEXHONOMMIA 1

Y4E€TOM OCHOBHbIX TpeboBaHWi MHOPMaLIMOHHON 6e30NacHOCTM
OriK-5 FOTOBHOCTbIO K MCMNOMb30BAHMNKD OCHOBHbIX (PU3NKO-XUMNYECKUX,
(npodpeccunoHanbHble MaTeMaTNYeCKMX U UHbIX eCTECTBEHHOHAYYHbIX MOHATUA N METOOOB
KOMMEeTEHLMN) npw peleHnn NpodeccmnoHanbHbiX 3a4a4y
OriK-6 CMOCOBHOCTBIO M TOTOBHOCTbBIO aHANM3MPOoBaTh pe3y/bTarthl
(npodpeccunoHanbHbie COOCTBEHHOW AESATENbHOCTM ONs NPeaoTBPaLleHUs
KOMMNeTeHLMm) NPOogeCCMOHanbHbIX OWNBOK
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Mporpamma omcumnnmHel "MeauumHckmne 6uotexHonorumn”; 30.05.01 MeanumnHckas 6roxmumust; npodpeccop, 4.H. (npodgeccop) baraesa
T.B., noueHT, K.H. VloHoBa H.3.

LLiuchp KoMneTeHIMA pHOBpeTAGHON KoNmETeHLLAM
CNOCOBHOCTBIO U FOTOBHOCTbIO K OpraHM3aumm 1 OCyLWEeCTBEHMIO

OriK-11 NPUKNagHbIX N NPaKTUYECKNX NPOEKTOB U MHbIX MEPONPUATUR NO

(npodpeccunoHanbHbie N3y4YeHNo BOPN3NYECKMX N UHBIX MPOLLECCOB N SBNEHNIA,

KOMNeTeHLmm) NPONCX0AAWMX HA KNETOYHOM, OPraHHOM 1 CUCTEMHOM YPOBHSIX B
opraHuame 4yenoseka

OrK-7 CNOCOBHOCTBLIO K OLEHKE MOPKOMPYHKLNOHANBbHbIX, (OU3NONOrMYECKNX

(npodpeccunoHanbHble COCTOSIHWUIA 1 NATONOrMYEeCKMX NPOLLECCOB B OPraHn3me yenoseka ons

KOMNeTeHLmm) peleHns npodpeccroHanbHbIX 3a0ay

Orik-9 FOTOBHOCTbBIO K MPUMEHEHWIO CNeLmann3npoBaHHoro 06opynoBaHns v

(npogpeccunoHanbHbIe MELVLUMHCKUX U3nenvii, NnpenyCMOTPEHHbIX OS5 UCMOMb30BaHUS B

KOMMNeTeHuunm) npodpeccnoHanbHom copepe
CNOCOBHOCTBIO U FOTOBHOCTbIO K OCYLWECTBNEHMNIO KOMMNNIEKCa
MEpPONPUATUIA, HaNPaBeHHbIX Ha COXPaHeHWe N yKpernneHve

AK-1 3[0,0POBbS U BKNOYAOWMX B ceba oopMmnpoBaHme 300posoro obpasa
XUN3HUW, NpeaynpexaeHne BO3HNKHOBEHMS U (MNK) pacrnpoCTpaHeHns

(npodpeccunoHanbHble 6 ;

KOMMETEHLN) 3abonesaHuiA, NX PaHHIOK ANArHOCTUKY, BbIABNEHME NPUHMH U
YCNOBUWI MX BO3HMKHOBEHUS N PasBUTUS, a TakXe HanpasfieHHbIX Ha
yCTpaHeHne BpeaHoro BAUSHUSA Ha 300pOBbe YenoBeka oakTopos
cpenbl ero obutaHus
CNOCOBHOCTBIO U FOTOBHOCTbIO K OpraHM3aumm 1 OCyLWEeCTBIEHMIO

MK-11 NPUKNagHbIX N NPaKTUY4EeCKUX NPOEKTOB N UHBIX MEPOMNPUATUI MO

(npodheccunoHanbHbie N3y4eHNo BOPN3NYECKMX N UHBIX MPOLLECCOB U SIBNEHUIA,

KOMNeTeHLmm) NPONCX0AAWMX HA KNETOYHOM, OPraHHOM 1 CUCTEMHOM YPOBHSIX B
opraHuame 4yenoseka

MK-12 CNOCOBHOCTLIO K ONpeneneHnto HoBbIX obnacTel uccnefoBaHms

(npodpeccunoHanbHble npobnem B cchepe pas3paboTkn BUOPNINYECKNX U PUBNKO-XMMUNYECKIMX

KOMNeTeHLmm) TEXHONOIMI B 3[,paBOOXPaHEHUM
CNOCOBHOCTBIO K OpraHmn3auun 1 NPoBeAEHUIO HayYHbIX

MK-13 nccnenoBaHuia, BKoYas Bolbop Lenm 1 oopMynnMpoBKy 3aaau,

(npodbeccuoHanbHble nnaHvpoBaHue, noabop amekBaTHbIX METOA0B, cOop, 06paboTky,

KOMNeTeHLmm) aHanua gaHHbIX 1 NybnmyHoe nx npeactasneHne ¢ y4eToM TpeboBaHuii
NHGOOPMaLIMOHHO 6e30nacHoCTH

MK-4 FOTOBHOCTbIO K MPOBEAEHNIO N1abopaTopHbIX Y MHbIX UCCNEOOBAHNI B

(npodpeccunoHanbHble Lensax pacno3HaBaHNs COCTOSHUSA NN YCTAHOBNEHUS doakTa Hann4ums

KOMNeTeHLmm) nnn oTCcyTCTBUS 3abonesaHuns

AK-5 FOTOBHOCTbIO K OLEHKE pe3ynbTatoB nabopaTopHbIX, }
WHCTPYMEHTaNbHbIX, NATONOr0-aHaTOMUYECKMX U UHbIX UCCNea0oBaHUN

(NMpodheccmoHanbHble

KOMMETEHLIN) B LeNsX pacno3HaBaHUs COCTOSHMSA UM YCTAHOBNEHUS (pakTa
HanM4ms UM OTCYTCTBUS 3ab0NEBaHUS

I(?'lléc?opeccmHaanble gagﬁggagecgzx(iagreMMeHeHmo CUCTEMHOr0 aHanusa B U3y4yeHuu

KOMMeTeHuunn)

B pesynbtate 0CBOEHUS ANCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:

OCHOBHbIE 1 NMPNOPUTETHbIE HanpasneHnsa pa3BnTnA Ob6uwel 1 MeaUUNHCKOA BUOTEXHONOT K.

OCHOBHbIE NCTOYHUKWN NEKAPCTBEHHDbIX, OarHOCTU4eCKnx , npocpmnaKqueCKmx cpencies mn
COMyTCTBYHOWMX NPOOYKTOB

WHHOBALIMOHHbIE BUOTEXHONOrNYECKE METOObI U npnembl CoBeplleHCTBOBaHNA NMNpPoayLEeHTOB
nekKapCTBEeHHbIX npenaparos 1 BUNOTEXHONOTNYECKNX npoueccos.
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Mporpamma omcumnnmHel "MeauumHckmne 6uotexHonorumn”; 30.05.01 MeanumnHckas 6roxmumust; npodpeccop, 4.H. (npodgeccop) baraesa
T.B., noueHT, K.H. VloHoBa H.3.

2. DONIXEH yMeTb:

MNPUMEHATb Ha NPaKTUKe NPMobpPeTEHHbIE TEOPEeTUYECKNE 3HAHNS 0 6a30BbIX BUOTEXHONOMMYECKIMX
MeTodax, UCrosb3yeMblx B 06N1acTy TPaHCNSILMOHHOM U NPakTUYeCKoi MeauLMHbI

3. DONXEH BnaneThb:

3HaAHNAMY YHKLMOHMPOBAHMS 0bLWen cxeMbl OUOTEXHOOTMYECKMX MPON3BOLCTB, NONyYEHNS
BbICOKO3XDAEKTUBHbBIX NPOAYLEHTOB METOAAMWN FEHOMUKMN, MPOTEOMMKM 1 BUonHopmaumum

METo4aMu HanmcaHus Te3NCOB 1 cTaTtel No paspabartbiBaeMoi TeMe, CUCTEMO NPUEMOB,
NO3BONSAOWMX NONy4YaTb HEOOXOAMMYIO MHADOPMALMIO N3 MHTEPHET-PECYPCOB.

4. nONXeH OEMOHCTPUPOBATb CNOCOOHOCTb Y FTOTOBHOCTb:
MpUMEHSATb COBPEMEHHbBIE METOABI N NPOAYKTbl MeanUMHCKOM BUOTEXHONOMMIN Ha NPaKTUKE.

4. CTpyKTypa u cogepxaHue AUCLUMNINHbI/ Moayns
Obwas TpyooemMKoCTb AMCLUMNANHBI COCTABASIET 6 3a4eTHbIX(ble) eanHuL(bl) 216 yaca(os).

dopma NPOMEXyTOYHOro KOHTPONS AUCLMMINHLI: OTCyTCTBYET B 10 cemecTpe; ak3ameH 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 ANs OOMNycKa K 3a4eTy
28 6annos.

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

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

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

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

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

Bupabl n yachbl
ayauToOpHOM paborThbl,
Paspen MX TPY.O0EeMKOCTb

Henens B yacax Tekywime doopmbi
N 'D'"Kn"(")"'nr;,':;”b'/ Cemectp ceMecTpay ( ) KOHTponsi

MpakTu-|abopa-
Nexuum| yeckue | TOpHbie
3aHATUS | paboTbl

Tema 1. BuotexHonormnsa mn
mMeanumnHa. OCHOBHbIE HanpaeneHns
pasBUTUS MeONLUNHCKOMN 10 4 10 0 YCTHbIN onpoc
" |6notexHonornn. OCHOBHble
JOCTUXEHNS COBPEMEHHOM
MeOVLIMHCKON BUOTEXHONOMMN.

Tema 2. BMOTEXHONOrNS BELWECTB
CUHTE3MpPYEMbIX KlieTKaMu
MMKPOOPraH3MOB, YeN0Beka, 10 4 14 0 YCTHbI onpoc
XUWBOTHbIX U pacTeHunin. CoxpaHeHune
6ropasHoobpasns XusHu: baHk
briomatepnanos.
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Mporpamma omcumnnmHel "MeauumHckmne 6uotexHonorumn”; 30.05.01 MeanumnHckas 6roxmumust; npodpeccop, 4.H. (npodgeccop) baraesa
T.B., noueHT, K.H. VloHoBa H.3.

Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B yacax) TeK‘:('#:%g‘;'pr'
Monayns MpakTu-|Na6opa-
Nekuuu | yeckue | TOpHble
3aHATMS| paboTbl
Tema 3. OcHOBHble aTansl
' KoHTponbHas
B1OTEXHONOrMYECKOro NpPo
3 potiecca 10 4 14 0 |pa6ora

" |npon3BoacTBa 1 NONy4eHUS
NeKapCTBEHHbIX MpenapaTos

Tema 4. buotexHonorus
aAMUHOKUCNOT N NX NPUMEHEHME B
KayecTBe NekapCTBEHHbIX CPeACTB, a
4. [Takxe gpyrux 6Monornyecku 10 4 10 0
aKTUBHbIX BelwecTs. HanpaBneHus
NCnonb3oBaHNA PEPMEHTOB B
KayecTBe ne4yebHblx CpeacTs.

Tema 5. BuotexHonoruyeckoe

YCTHbIN onpoc

0 YCTHbIN onpoc

5. |[nonyyeHne aHTMBNOTUNKOB. 11 4 18
AHTNONOTMKIN HOBOIO NMOKONEHUSI.
Tema 6. bnotexHonornyeckoe KoHTponbHas
6. [MpOM3BOACTBO PEKOMOMHAHTHbIX 11 4 20 0 |paborta
6enKkos..
Tema 7. [Nony4yeHne nekapCTBEHHbIX
- |CPeACTB Ha ocHoBe 11 4 50 0 YCTHbIN onpoc
" |bBrioTpaHcopmMaLmMm CTEPONAHbBIX
CoeVNHEHUN.
KoHTponbHas
8. [Tema 8. IMMyHOBUOTEXHONOMUSI. 11 4 20 0 |paborta
Tema . IToroBas goopma KOHTpOns 11 0 0 0 Ok3ameH
Wtoro 32 126 0

4.2 CopepxaHvue JUCLUMNUHDI

Tema 1. BuotexHonorusi u MmeguumHa. OCHOBHbIe HanpasJ/ieHnsa pa3BuTus MeOULUHCKON
6norexHonormn. OCHOBHble AO0CTUXEHUSA cospemel-u-loﬁ MeOMUMHCKON OMOTEeXHONOrun.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

Nekums. MNpenomeT n copepXxaHe MeanUMHCKOM BUOTEXHONOMUN, B3aUMOCBSA3b C APYrMU
npeametamu. ictopums pasButrs MeaNLMHCKOM BUOTEXHONOMMN U OCHOBHbIE LOCTUXEHNS
COBPEMEHHOro aTana. buoobbekTbl kKak CpefCcTBO NMPON3BOACTBA IEKAPCTBEHHDIX,
NpocOMNaKTNYECKMX N ONArHOCTUYECKNX CpeacTB. Knaccmdukaums n xapaktepmuctuka 6moo6bekTos
Kak CpeacTBO NPOM3BOACTBA NEKAPCTBEHHbIX NpenapaTtoB. TpeboBaHWs K NPoayLEeHTaM.
HomeHknaTypa nekapCcTBEHHbIX NpenapaTos, NOMy4YeHHbIX Ha OCHOBE BMO0OBHEKTOB.

npaktnyeckoe 3aHsitne (10 4yaca(os)):
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Mporpamma omcumnnmHel "MeauumHckmne 6uotexHonorumn”; 30.05.01 MeanumnHckas 6roxmumust; npodpeccop, 4.H. (npodgeccop) baraesa
T.B., noueHT, K.H. VloHoBa H.3.

MpuropnTeTHbIE HAaNPaBNeHNs MeANLMHCKMX BoTexHonorui B Mupe n B Poccuu. MpuHumnnmanbHas
TEXHONnornyeckas cxema bmotexHonornyeckoro nponadsoactea. O6bEKTbI MEANLNHCKOR bruonorum -
BUPYCbI, 6akTepuu, rpmbbl, KNeTkn (TKaHW) pacTEHWUIA, XXMBOTHbIX U YENOBEKA, BewecTsa
61ONOrNYecKoro NPONCXOXAeHNS (PePMEHTbI, NEKTUHbI, HYKNIEVHOBbBIE KACNOTbI), NEPBUYHBIE U
BTOPUYHbIE MeTabonnTbl. MakpobnoobbeKTbl XMBOTHOMO NPOUCXoxXaeHus. KynbTypbl TKaHew
yenoseka u gpyrmx mnekonutatowmx. OCHOBHbIE rPynMbl NONy4YaeMbix B1ONOrNYECKN aKTUBHBIX
BelwecTB. bnoobbekTbl pacTMTENBHOrO NponcxoxaeHus. ukopacTywme, nnaHTauMoHHbIe
pacteHns. KynbTypbl pactuTenbHbix TkaHe. OCHOBHbIE rpynmnbl NoMyYaeMblx 6MONornyeckm
aKTMBHbIX BeWeCTB. BUOO6BEKTHI -MUKPOOPraHn3Mbl. dykapuoTbl (MpocTenwmne, rpmbbl, [POXXKN).
MpokapnoTbl (aKTMHOMMLETLI, 3ybakTepuun). Bupycol. Buabl n coctaB nutatenbHbIX cpen ans
BblpalWMBaHNS pa3HbiX 6MOOOBHEKTOB.

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

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

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.

npaktnyeckoe 3aHsitne (14 4yaca(os)):

CoxpaHeHne CBONCTB MPOMbILWIEHHbIX WTAMMOB MUKPOOPraHN3MOB NPOayLIEHTOB NEKaPCTBEHHbIX
BewecTs. [Mpobnembl cTabunmaaumm NPOMbIWIEHHbIX WTAMMOB. [PpUYMHBI HECTabNNBHOCTK
cynepnpoayueHToB. Cnocobbl noanepXaHus akTuBHOCTM. MexayHapoaHble U HauMoHanbHble
KONNeKLMN KynbTyp MUKPOOPraHM3MOB U UX 3HAYEHWEe Ons pa3BuTMs buotexHonormn. baHky naHHbIX
0 MUKPOOPraHn3mMax, pacTuTeNbHbIX U XMBOTHbBIX KNETKax U OTAENbHbIX WTaMMax MAKPOOPTraHN3MOB.
KpuobuotexHonorus. Metoanka KpnokoHcepBauum, cnocobbl 3amenneHunst pocra. KpnocoxpaHeHue
KPYMNHbIX B1IONOrM4ecknx o6 beKToB.

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

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Nekums. MeTtonpbl 1 atanbl NOArOTOBKN NOCEBHOIO Martepunana. Cnocobbl crepunmnauinmn
oGopynosava. Pa3Hoo6pa3V|e N XapakTepucTtunka noarotoekn nMuTaTte/ibHbiX cpen onsa
KynbTUBNPOBAHUA I'IpO,D,yu,eHTOB.CXGMa BbloeneHnda n nepesoga B KynbTypy KNEeTOK U3 TKaHen
opraHm3ma. Dn3NKO-XMMMYECKNEe doakTopbl KyNnbTUBMPOBAHUSA KNETOK. CbIBOpOTKa KpoBU 1 ee ponb
B KyNbTUBNPOBaHUA KNETOK. Tunbl KNETOYHbIX KynbTyp. ["eHeTU4eckmne N UMTOreHeTnYeckne
NM3MEHEHUNA B KNETOYHbIX nonynsaunax. OCHOBHbIE TUMbl KNETOYHOrO B3aMMOLAENCTBUS B KynbType n
XapakKTepucTnka CTPYKTyp y4aCTBYHOWMX B 3TOM npouecce. MCTOYHMKW, TUMbl 1 OCHOBHbIE CBOMCTBA
KNeToK onsa TkaHeBown NHXXEHEPUN.

npakTudeckoe 3aHsitne (14 yaca(os)):

OcHoBHoe 0bopynoBaHWe, MPUMEHSIEMOE B MPOMBILWIEHHOR NPakTKe 6UOTEXHONOrNYECKIX
npon3BoAcTB. PepMeHTEpbI, Pa3NYHbIX KOHCTPYKLUIA, annapatbl ANs pasneneHns KynbTypanbHOM
XNOKoOCTW 1 buomacchl, annapatbl AN CyWKX U.T. 4.

Tema 4. BuotexHonornss aMMHOKMCNOT U UX npnMeHeHne B KayecTtBe JieKapCTBeHHbIX CpencTs,
a TakXxe apyrux 6uonormyeckn akTMBHbIX BeLlLeCTB. HanpaBnel-wm ncnosib3oBaHuUA
(bepmel-noa B KauecTBe /ieyebHbIX cpencTs.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
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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.

npaktnyeckoe 3aHsitne (10 4yaca(os)):

YacTHast 6BUOTEXHONOrMS aMUHOKMCNOT 1 NenTnaoB. briocnHTes nuanHa. BUocuHTE3 TPEoHMHa.
MukpobHas TEXHONMOrMS MOy4YeHNs Pas3nnYHbIX aMUMHOKMCNOT (anaHuHa, acnaparmHoBOW KUCOThI,
FNyTaMMHOBOM K1cnoTol, 1 Ap.) KOHTponb kayecTBa aMUHOKUCIOT. XUMUYECKNIA 1
XUMUKO-3H3UMATUYECKNIA CMHTE3 aMnHOKKCnoT. MNpobnembl ctepeonsomepun. PasneneHme
CTEPEOon30MEPOB C MCMONb30BaAHMEM (PEPMEHTATUBHbLIX METOLOB (aumnnas MMKPOOPraHn3MoB).
NHXxeHepHas 3H3MMONOrns, OCHOBaHHas Ha MMMOBOMNIM30BaHHbIX 06 bekTax, epMeHTax u Lenbix
KneTok. Vicnonb3oBaHne MMMoObUIN30BaHHbIX PEPMEHTOB MPU MPONU3BOLACTBE MOMYCUHTETUYECKMX
B-nakTaMHbIX aHTMOMOTMKOB, TPAHCHOPMaLIMM CTEPOVLOB U pa3faefieHnn paleMaToB aMMHOKUCNOT
Ha cTepeon3oMepbl. [pon3BoACTBEHHbIE TUMbl BMOPEaKTOPOB AN UMMOOMIN30BaHHbIX (OEPMEHTOB
N KNEeToK NPoAyueHTOB. MIMMOBMNM30oBaHHbIE (PEPMEHTHI 1 NedebHoe NuTaHune. Y aneHme naktosbl
3 MOJioKa C MOMOLLbIO MMMOBMNM30BaHHON B-ranakto3unnasbl. [peBpalleHne rnoko3bl BO OPyKTO3y
C NOMOLLbIO MMMOBUNN3OBAHHO FMIOKOM30MeEPasbl.

Tema 5. BuotexHonornyeckoe rnosydyeHMe aHTM6MOTUKOB. AHTUOMOTUKN HOBOIO NOKOJIEHUS.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

Nekums. OCHOBHblE HaNpaBneHMs nccnenoBaHnii B 06nact 6BUOTEXHONOMMN aHTUONOTUNKOB.
MponyueHTbl aHTMONOTUKOB (MNecHEBbIE rPUbbl, aKTUHOMULETLI, 6akTepun). BrocuHTes
aHTUOMOTMKOB, Kak BTOPUYHbIX MeTabonmToB. Perynauns 6uocuHtesa. Ycnosms doepMeHTaumm u
30EKTUBHOCTb MCMONBb30BAHUS NPELLECTBEHHUKOB CMHTE3a aHTMOMOTMKOB. ["eHeTnyYeckme
MeToAbl MONy4EHMNS aKTUBHbIX aHTUONOTUNKOB. MepcnekTBbl COBPEMEHHOW BUOTEXHONOTN B
obnactu nNony4yeHnst aHTMOMOTMKOB.

npaktnyeckoe 3aHsitne (18 yaca(os)):

"eHeTn4Yeckne 0CHOBbl aHTUBMOTUKOPECUCTEHTHOCTM XPOMOCOMHAS 1 NnasmMuaHas
PEe3NCTEHTHOCTb. TpaHCcno30Hbl. LieneHanpaBneHHas buotpaHcopMaums U XMmmnyeckas
TpaHcopmauns B-nakTaMHblX CTPYKTYP. MexaHnambl pe3NCTEHTHOCTN K aMUHOMTMKO3UAHbIM
aHTMbuoTtukam. LleneHanpasneHHas TpaHcdopMaumnst aMMHOMIMKO3MA0B. AMUKALMH Kak
MONYCUHTETMYECKWIA aHanor NpUPoAHoOro aHTMbrnoTnka 6yTnpoanHa.Hoeble nonycnHTETUYECKUE
Makponuabl U azanuibl - aHanorn 3puUTPOMULINHA, 30EKTUBHBIE B OTHOWEHUN BHYTPUKNETOYHOMN
fIoKanM30BaHHbIX BO36yanTeneit nHgekumii. MprmpoaHble NCTOYHUKN FEHOB PE3UCTEHTHOCTU K
aHTMbunoTukam. OpraHn3aLUmMoHHbIE MEPOMNPUATUS KaK MyTb OFPaHNYEHUSI pacrnpoCTpPaHeHNs reHOoB
aHTMONOTUKOPE3NCTEHTHOCTW. [poTUBOONYyXONEBble aHTUMOMOTMKIN. MexaHn3M OeincTBUS.
depMeHTaTMBHAS BHYTPUKNETOYHAS aKTMBaLMS HEKOTOPbLIX MPOTUBOOMYXONEBLIX aHTUOMOTMKOB.
MexaHn3Mbl Pe3nUCTEHTHOCTU OMyXONeBblX KNEeTOK K NPOTUBOOMYX0NneBbIM npenapatam. P-170
FMNKOMPOTENH N NNENOTPONHAS PE3UCTEHTHOCTb. [yTn npeononeHns NnenoTponHoOn
aHTMONOTUKOPE3NCTEHTHOCTMN.

Tema 6. BuotexHonoruyeckoe NPOM3BOACTBO PEKOMOMHAHTHbIX 6€1KOB.
neKkumnoHHoe 3aHsitTne (4 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

npaktnyeckoe 3aHsitne (20 4aca(os)):

3HayeHne reHoMukM ans uenein dapmaumm. Hoeble Noaxoabl K CO34aHUI0 NEKAPCTB.
LleneHanpaBneHHbIi MOMCK NeKapCTBEHHOMO areHTa, Ha4ymMHas ¢ Bblbopa reHa, npu B3aMmMoaeicTBmMm
C NpoJyKTaMy aKCNpPeccumn KOToporo, NpeanonaraeTcs UCMbITbiBaTb PSAbl MPUPOAHBIX 1
CVHTETMNYECKUX COeANHEHNI KakK NoTeHUManbHbIX nekapcTs. MickyccTBeHHble 6enkn ¢ 3a0aHHbIMY
cBoilcTBaMu. XuMmnyeckas moamdgoukaums 6enkos. Caint-HanpaBneHHbIi MyTareHe3 1 ero Buapbl.
MonyyeHne HoBbIX HOPM BENKOB AN MeAULIHDI.

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

JNeKuMoHHoe 3aHsiTne (4 4yaca(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).

npaktnyeckoe 3aHsitne (20 4aca(os)):

OcHOBHbIe MUKPOBUONOrMyeckmne TpaHcopMaLmum CTepPOMa0B MEANLIMHCKOrO MCNONb3oBaHus. MyTtn
LanbHeWwero passmTns MUKPObonornieckorn TpaHcpopmaumnm cteponaos. CTeprHbl PacTEHWIA.

Tema 8. UMMyHOOMOTEXHONOIUA.
neKkumnoHHoe 3aHsiTne (4 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.

npakTudeckoe 3aHsitne (20 4aca(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.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (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
mMeguumHa.
OcHoOBHbIE
HanpasneHns
pas3BUTUS

1. |[MeguuUnHCKON 10
BMOTEXHONOINN.
OcHoOBHbIE
DOCTUXEHUS
COBpPEMEHHON
MeOULIMHCKOM
BMOTEXHONOINN.

Tema 2.
BrnoTtexHonorus
BELECTB
CUHTE3UPYEMbIX
KneTkamm
MMKPOOPraHn3MoB,
2. |[4yenoBeka, 10 2
XMBOTHbIX 1
pacTeHuia.
CoxpaHeHne
bropasHoobpasus
XN3HN: BaHK
6romatepnanos.

Tema 3.
OcHoBHble aTansl
BNOTEXHONOMNYECKPIO MNOAroTOBKA K KOHTPONbHON paboTe
3. [npouecca

" [nponsBoacTea 1
nony4eHuns
NIeKapCTBEHHbIX
npenaparos

Tema 4.
BuoTtexHonorus
aAMUHOKUCNOT U nX
npUMeHeHne B
KayecTtse
NeKapCTBEHHbIX
CpencTs, a Takxe
Apyrux

4. |buonormnyecku 10 2
aKTUBHbIX
BELECTB.
Hanpasnexus
NCnonb30BaHUSA
doepMeHTOoB B
KayecTtse
neyebHbIX
CpencTs.

NoAroToBka K yCTHOMY Onpocy
5 YCTHbIV
onpoc

NOAroToBKa K yCTHOMY OMpocCy
YCTHbIV
onpoc

KoHTponb
10 2 |Hagz
paboTta

NoAroToBka K yCTHOMY Orpocy
YCTHbIV
onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 8494340819 5AE
CtpaHnua 10 n3 16. 111 yHlf[

S OEMALR G



Mporpamma omcumnnmHel "MeauumHckmne 6uotexHonorumn”; 30.05.01 MeanumnHckas 6roxmumust; npodpeccop, 4.H. (npodgeccop) baraesa
T.B., noueHT, K.H. VloHoBa H.3.

Hepe- Bunbi Tpyno- KgJI-IOTF;)T)IJ::IISI
N Paspen Ce- | nsa caMoCTosiTe/IbHOM eMKOCTb| 1o
AUNCUUNNJIUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYy[.EeHTOB yacax) paGoTh
Tema 5.
BuoTtexHonormnyeckpe
NOAroToBKa K yCTHOMY OMpocCy
nonyyeHve Y CTHBIN
5. [aHTMOBUOTUKOB. 11 4 it
AHTUONOTUKM P
HOBOIO
NOKONEHUS.
Teua 6. NOOroToBKa K KOHTPONbHOM paboTte
BuoTtexHonormnyeckpe P P KoHTponb}
6. [Mpon3BoaCTBO 11 8 [|Hagz
PEKOMOUHAHTHbIX paboTa
6enkos.
Tema 7.
[MonyyeHne
NneKapCTBEHHbIX NOAroToBKa K yCTHOMY OMpocCy
TB H 7
- |cpeac a 11 10 YCTHbIN
OCHOBE ornpoc
6roTpaHcopmauyn
CTEPOULHbIX
COoeOMHEHNN.
NOAroTOBKa K KOHTPONbHOW T
Toma 8 O4roToBKa K KOHTPONbHOW paboTe KoHTponb
8. i 1 10 |Hasd
IMMyHOBMOTEXHONPI .
y paboTta
Ntoro 40

5. O6pa3oBare/ibHble TEXHONOIUU, BKJIloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHUs

OcBoeHune aucumnnmHel MeouumHckme 6uoTexHonorum npearonaraeT NCNob30BaHne Kak
TPaONLUMOHHBIX (NEKLMWIA , NPaKTUYECKMX 3aHATUIM) TaK U MHHOBALMOHHBLIX 06pa3oBaTefibHbIX
TEXHONOrnn OopM NPOBEOEHUS 3aHATUIA: NPOBNEMHbIE NEKLMWN, NEKLUN BU3yanu3aumnum,
NpaKkTUYecKue 3aHSATUS: UCMONb30BaHNE MyNbTUMEONAHBIX NPOrpamMMm, BK/OYAOWMX NOArOTOBKY 1
BbICTYMNEHNSASS CTYIEHTOB Ha CEMUHAPCKMX 3aHSATUSIX C OOTO-, ayauo- 1 BugeoMatepmanamm no
NpennioXeHHon Tematuke. BeTpeya ¢ npurnaweHHbiM cpeumanicToM B 06nactv natobuoxmMun
ovomMeonUVHbI.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPO/S ycneBaeMoCT!, MPOMeXYTOYHOW
aTTecrauum rno uToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

Tema 1. BuotexHonorusi u MeguumHa. OCHOBHbIE HanpasneHusa pa3Butus MeOULUHCKON
6unotexHonormn. OCHoBHble AOCTUXEeHUsA COBpEMEHHOVI MeOUUUHCKON 6MoTexHonoruu.

YCTHbI 0Npoc , NpYMepHble BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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1. Obwee noHaTe buotexHonorus. OCHOBHble Neproabl passnTns buotexHonorun. 2. Ha ocHose,
Kakux uccnenoBaHuin monyyuna passutue MeamumnHckas onotexHonorus. 3. Kakne 0OCTUXeEHUS B
obnactn MeanUMHCKOM BUOTEXHONOMMI HALWNN NPUMEHeHNe B HacToswee Bpemst. 4. Kakne npobnembl
3[paBoOXpaHeHns pewaeTt MeanumHckas bruotexHonorusi 5. Kakve npenapatbl OTHOCATCS K le4e6HbIM
, ANArHoCTUYECKMM 1 NPOOUNAKTUYECKIM 1 NX PONb. 6. Ha30BMTE OCHOBHbIX MPOOYLIEHTOB
NeKapCTBEHHbIX CPEACTB. 7. YeM xapakTepmayloTcsl HanpaBneHNst KPpacHon BUOTEXHONOrK:
6rochapmaLeBTMKa, (dapMakoreHoM1Ka, reHeTUYeckoe TECTMPOBaHNe, reHoTepanusi, KNoHNpPoBaHMe.
8. TpeboBaHus, Nnpeabssnsembie BO3 npu Nnpon3BoAcTBe NekapCTBEHHbIX Npenapatos. 9. Hazosute
OCHOBHbI€ Fpynmbl NMosy4aeMbix G1ONOrnM4eckn akTMBHbIX BelwecTs. 10. dkonormyeckme TpeboBaHus,
npenbsBnsieMble K oapMakonormyeckum npeanpusTusm

Tema 2. BoTexHONOrMs BeLL,eCcTB CUHTE3NPYEMbIX KIeTKaMu MUKPOOPraHM3MOoB, Ye/loBeka,
XVBOTHbIX U pacTeHuil. CoxpaHeHne 6Mopa3Hoo6pa3us Xn3Hu: 6aHK 6MomaTepuanos.

YCTHbI onpoc , NpYMepHble BOMPOCHI:

1. Nepeuncnute akTmBaTopbl NnasMuHoreHa 2. V13 kakmx kneTok nonyyarot ypokuHasy 3. Kakuve
KNeTKy NCNonb3yoT A1 NONyYeHUs NPUPOLHbIX TKAHEBbIX aKTMBATOPOB nnasmuHoreHa. 4. ['enapuH,
MEXaHN3M OeNCTBUS U BMoTEXHONOrMYeckoe nonyydeHune. 5. 'oe NpMMeHsIITCS AMarHoCTUKyMbl 6.
Kakne nMmyHHble peakummn Bbl 3Haete 7. Kakue gmarHoctunyeckue npenaparbl UCMONb3yoTCA ONns
NOCTaHOBKM AMarHOCTUYECKMX peakunin. 8. PacnpocTtpaHeHune nektnHoB B npupoge. 9. CTpykTypa
nektnHoB. 10. OnpegeneHne akTMBHOCTM NeKTUHOB. 11. [lpuMeHeHne NeKTMHOB B MeAMLMHE.

Tema 3. OCHOBHbIe 3Tanbl 6UOTEXHONOrMYEeCKOro npoLecca NPOM3BoOACTBa U NMOJNyYEeHUN
NneKapcTBeHHbIX NpenapaToB

KoHTponbHas pabota , NpuMepHble BONPOCHI:

1. Obwas cxema 6UOTEXHONOrMYECKOro Npon3eoacTea. OCHOBHbIE CTPYKTYPHbIE 3NIEMEHTbI
BroTexHonormyeckoro npouecca. 2. Hazosute 3-4 Nnpon3BOACTBa, FAE UCMONb3YTCS bakTepuy,
MuLenuanbHble rpubbl, Apoxku. 3. MNoyeMy akTMBHO N3y4atoT OAHOKNETOYHbIE 3ENEHbIE, KPaCHbIE U
6ypble Bogopocnu. 4. Kakue BewecTBa MOXHO nony4atb U3 npoctenwnx. 5. [1ns 4yero ncnonb3yroTtcs
BUpYyCbl. 6. Kakme goopMbl 610areHToB no nNuTaHuio Yaule NCnonbayTcst B GUOTEXHONOMMYECKOM
nponsBoacTee. 7. Kakme MyTaHTHble (hOpMbl MMKPOOPraHU3MOB Bbl 3HAETE, U KaK KX MonyyatoT. 8.
Kak nony4utb NpoayLeHT ¢ 3alaHHbIMU CBOMCTBA METOAAMM FEHHOW MHXeHepwuu 9. MNepedncnnte
OCHOBHbIE TEXHoNornyeckme TpebosaHust ans 6uonpopyLeHTos. 10. Ha3oBUTE OCHOBHbIE 3IEMEHTDI
cpenl. B kakoli KoHUeHTpauun Lo6aBnsoT Makpo 1 MMKPO COeLMHEHNS B NUTaTenbHyto cpeay. 11.
Jaiite xapakTepucTrKy LOPOrmx 1 AeleBbIX NUTaTenbHbIX cpea. 12. YTo Takoe ctepunmaaums, u
KakuMy MeToAamu OHa BbIMOHSAETCS.

Tema 4. BuotexHonorus aMMHOKMUCNOT U UX npnMmeHeHue B KayecTtBe JieKapCTBeHHbIX CpencTs,
a TakXe gpyrux 6MonorMyeckn akTUBHbIX BELLLECTB. HanpaBneva ncnosib3oBaHuUA (pepMeHTOB
B KauecTBe /ie4yebHbIX cpencTs.

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

1. HaHoMaHunynatopbl 1 paboTa aBTOHOMHbIX MUKPOCTPYKTYP. 2. HoBble MaTepuanbl, NPUMEHsieMble
B MeanuunHe. 3. OCHOBHble NpoayLeHTbl TMNnaoB 4. 1N Y4ero Hy>XXHbl MMMOCOMbI 5. YOUXNHOH ero
posb B opraHuame 6. Ponb kapaTtMHOMOOB B OpraHM3Me yenoseka 7. [ e nokanmsyTcs
CUHTe3npyeMble nonncaxapuabl 8. IcTouHukmn pnbodhnasmHa 1 Kak ero nonydatot 9.
BuoTtexHonoruyeckoe nponseoacTeo npenapata B12 10. OcHoBHble cnocobbl Nony4yeHns BuTaMmmHa
C 11. YcnoBus nony4eHus aproctepuHa. 12. beta-kapoTvH 1 ButammH A, Kakme nepcrnekTushbl
NCNONb30BaHUA.

Tema 5. BuotexHonornyeckoe nony4yeHne aHTMOMOTUKOB. AHTUOMOTUKM HOBOFO NOKOMNEHMUSI.
YCTHBbI Onpoc , NpUMEpPHbIE BOMPOCHI:

1. Y10 Takoe aHTUBMOTUKN, N KaKne OBa OCHOBHbIX CBONCTBA XapaKTepHbl Ons HUX. 2. 5 rpynn
AHTUOMOTMKOB MO CMNEKTPY AEWCTBMSA 1 rae MoryT HakannmeaTbcs. 3. OCHOBHbIE MPOAYLIEHTDI
aHTUOMOTUKOB. 4. 5 rpynn aHTUBMOTUKOB aKTUHOBAKTEepWii (aKTUHOMULIETOB). 5. MexaHn3M oencTeus
NakTaMHbIX 1 NPOTUBOrPUOKOBbLIX aHTUOMOTUKOB. 6. OCHOBHblE CNOCOObI NONYYEHUSt aHTUBNOTUKOB.
YTto no3BonsieT BHECEHNE NPELWECTBEHHNKOB B NMPOLECC NOy4YeHNs aHTMOMoTnKoB. 7. MonyyeHne
MONYCUHTETMYECKUX N CUHTETUYECKNX aHTUOMoTMKoB. 8. Oblas cxema Npon3BoACTBa U YCNOBUS
dpepMeHTauun aHTMbMoTmKoB. 9. MNonydyeHne aHTUOMOTUKOB NPU NCMONIb30BaAHNM FEHHOMHXEHEPHbIX
wrammoB. 10. Kakune HoBble aHTBNOTUKM pa3paboTaHbl B HACTOSILEE BPEMS.
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Tema 6. BuotexHonoruyeckoe NPOM3BOACTBO PEKOMOMHAHTHbIX 6€NKOB.
KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

1. Kakme OCHOBHble LOCTUXEHUS MONEKYNSAPHON reHETUKM SBNAIOTCSH OCHOBOW MrEHHON UHXeHepuu. 2.
Kak MOXHO nony4ntb ?ueneBoin? reH ans cosnaHus pekombuHaHTHon monekynol JHK 3. Kakune
monekynbl [JHK HasbiBatoTCa BekTopamu. 4. CBOMNCTBA M CTPYKTypa BEKTOPHbIX Monekyn. 5. Kakune
OHK 1 ee doparMeHTbl MOXHO UCNONb30BaTb Kak BEKTOPHbIE MONeKybl. 6. [ns yero 6binn co3naHbl
NCKYCCTBEHHbIE XPOMOCOMbI M X OCHOBHbIE 3NIEMEHTbI. 7. Kakne qpepMeHTbl UICNONb3YHOT, YTOObI
BCTPOWTb reH B BEKTOP. 8. Ha3oBnTe MeToabl BBEAEHUS YyXXEPOOHOro reHa B knetky. O6bAacHUTb
CYWHOCTb TpaHcopmaumn, TpaHcdekumn, anektponopauun. 9. Kak npoBoanTcs COBpeMEHHOe
NPOM3BOACTBO MHCYNUHA, HTEepdIepoHa, coMaTtoTponmHa u Apyrux. B kakux cnydasax ncnonb3yoTt
b6akTepuanbHble KNeTku, a B Kakmx gpoxxesble 1 noyemy. 10. OCHOBHbIE CNOCOObI BBEAEHNS TEHOB B
OLHOLOMbHbIE N ABYAONbHbIE pacTeHns. 11. OCHOBHble HanpaBneHNs NCNoNb30BaHMA MeToaa
KynbTypbl KNETOK U TKaHen pacTeHun

Tema 7. NMonyyeHne neKkapCcTBEHHbIX CPEACTB HAa OCHOBE buoTpaHccopMaLLMmM CTEPONLHDBIX
coeauHeHUN.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

1. MNepeyncnmTe OCHOBHbIE IPyNMbl FOPMOHANbHbIX Npenapartos 2. MexaHnam neincTerne 6enkoBbIX 1
aMWHOKUCNOTHbBIX TOPMOHOB. 3. MexaHn3M OelicTBMA CTEePOoMOHbIX NpenapaTos. 4. VICTOYHMKN
cTepuHoB. 5. Nepeuncnmte 0CHOBHblE NPoLEeCCh MUKPoBMonornyeckoin TpaHcdopmaumm 6. Kak
TpaHcgopMaLums 3aBUCUT OT aKTUBHOCTU cpepMeHTOoB. 7. OCHOBHas CTPyKTypa CTEPOUOHbIX
npenaparos 8. HazoBuTe npencrasutenen ctepomaHbix npenapaTtos. 9. [1pon3BoacTBO CTEPOUNLOHBIX
npenapatos. 10. [opMoHanbHbIe Npenapartbl, NOy4eHHbIE HA OCHOBE PEKOMOUHAHTHbBIX MONEKYT

Tema 8. UMMyHOGMOTEXHONOINA.
KoHTponbHas paboTta , npuMepHble BONPOCHI:

1. Kakune BakUMHbI Bbl 3HaeTe ( No cTpykType) 2. Kak nonyyatoT aTTeHyrpoBaHHble BakUMHbI 3. 3
Kakux WTamMMOB MONyYaloT MHAKTUBMPOBAHHbIE BakUMHbI 4. MeToabl nHakTueaumm 5. Y1o o3Havaert
MOHO 1 MONW BaNEHTHbIE BaKLUWMHbI 6. 13 Kakux coeiIMHEHNA KNeTOK CO34al0T KOMMOHEHTHbIE
BakUMHbI 7. CTanum nonyvyeHnst KOMNOHEHTHbIX BakUuH 8. MpenmywecTsa 1 HeLocTaTkm
KOMMOHEHTHbIX BakUMH 9. Kakne BakUMHbl HA3bIBAOTCS CUHTETUYECKMUN. JIOCTOMHCTBO 3TMX BaKLWH.
10. HoBOE NOKONEHNE CMHTETUYECKUX BaKLMH C NPONIOHIMPOBaHHbIM aeicteuem 11.
"eHHO-UHXEHepPHbIe BaKLMHbI U3 YEro COCTOSIT

Utorosasa chopma KOHTpoOns
9Kk3aMeH (B 11 cemecTpe)

[MprMepHble BOMPOCHI K UTOroBov hopMe KOHTPONS

. OT1anbl Nony4YeHNs PeKOMOMHAHTHbIX BaKLMH

. Nonyyenne OHK-BakumH

. KoHblormpoBaHHble BakLUMHbI

. PnbocomanbHble BakUMHbI

. 13 yero cocToaT AHTUMONOTUNNYECKME BAKLIMHbI

. BupycHble BakUMHbBI, B YEM CNOXHOCTb UX NONTyYEHUS

. PparMuH-roe ncnonb3yeTcs B KA4eCTBE MEXAYHapOAHOro cTaHaapTa
. [encTtene rupyamnHa

9. OCHOBHble CBONCTBA KYNbTyp KNETOK

10. PasnuyHas NOTEHTHOCTb CTBOJIOBbIX KNIETOK U UX Kaccudpukaums.
11. lNepwroamnyeckoe N HenpepbiBHOE KyNbTUBUPOBAHNE CYCNEH3NOHHON KyNbTYpbl.
12. Vicnonb3oBaHWe KynbTyp KNeTOK MIEeKONUTaoWmX N Yenoseka.

13. [Nony4yeHne MOHOKNOHANbHbIX aHTUTEN.

14. PenpooykunoHHOe 1 TepaneBTnyeckoe KNoOHNpOBaHE.

15. lNepeyncnute, ong 4ero NCNONb3YIOT TPAHCIEHHbIE XMBOTHbIE.

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

0O NO Ok~ WND =
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17. Jlyqwme HocuTenn ons BBeAeHNS Yy>XXePOLHOro reHa B X1UBOTHYIO KNeTKY.

18. [1ns 4yero ncnonb3yT TpaHCHOPMaLIMID COMATUYECKMX KNETOK MIEKOMUTAOWMX.
19. OCHOBHbIE CBOMNCTBA KYNbTYpP KNETOK

20. Pasnn4yHasa nOTEHTHOCTb CTBOMOBLIX KIETOK M KX Knaccugomkauus.

21. lNepuropamnyeckoe 1 HenpepbIBHOE KYNbTUBMPOBAHME CYCNEH3NOHHON KyNbTypbl.
22. Vicnonb3oBaHWe KynbTyp KNeToK MIEKONUTAoWMX N YenoBeka.

283. lNonyyeHre MOHOKIOHANbHbBIX aHTUTEN.

24. PenpooyKUNOHHOE 1 TepaneBTuyeckoe KNOHNpOBaHe.

7.1. OcHoBHas nuTeparypa:

opneHko B.A. n gp. Hay4Hble ocHoBbl 6uoTexHonoruii. HYactb |: YuebHoe nocobue - Mockea:
MpomeTen, 2013 - 262c. - URL.: http://znanium.com/go.php?id=536510

OpexoB C.H. ®apmaueBtuyeckas buotexHonorus: PekomeHgosaHo MOY BIMO 'MockoBckas
MeauunHckas akagemusi um. V.M. CeveHoBa' B ka4yecTBe y4ebHoro nocobms ons cTyoeHToB
yuypexaeHuii Bbiclwero npodgeccrmoHanbHoro obpasosaHuns, obyyatowmxcs no cneunanbHoCcTn
060301.65 'dapmauns’ no gucumnnmHe 'buotexHonorus'. - Mocksa: N'90OTAP-Meaua, 2013 - URL:

7.2. lononHutenbHasa nuteparypa:

YuncoH, K. MpuHumnbl n MeToabl 6uoxuMmum 1 MonekynspHoin Gruonornn [SnekTpoHHbIA pecypc] :
ydyebHoe nocobwue / K. YuncoH, . Yonkep. ? OnekTpoH. aaH. ? Mockga : iagatenbctso
'Nabopatopust 3HaHuiA', 2013. ? 848 c. ? Pexum goctyna: https://e.lanbook.com/book/8811. ? 3arn. ¢
SKpaHa.

BoikoB B.A., ®apmaueBtuyeckas buotexHonorms. PykoBoACTBO K MPakTUYECKUM 3AHATUSIM.
[OnekTpoHHbIN pecypc] : yuebHoe nocobue / Opexos C.H. ; non pexn. B.A. Boikosa, A.B.
KartnuHckoro. - M. : TOOTAP-Meaua, 2012. - 384 c. - ISBN 978-5-9704-1303-6 - Pexum poctyna:
http://www.studmedlib.ru/book/ISBN9785970413036.html

7.3. UHTEepHeT-pecypcChbl:
?AKTyanbHoe B MegumumHe? on-line - xypHan - http://www.actualmed.net/

ApxuB becnnaTtHblX NOTHOTEKCTOBbIX XYPHANoB No MeauumHe n éuonorun -
http://www.pubmedcentral.nih.gov/

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

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnaunHbl "MeamumnHckne 6rotexHonornn" npeanonaraeTt NCnonb3oBaHne
cnepyowero MatepranbHO-TEXHNYECKOro obecneyeHms:
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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: 30.05.01 "MeamunHckas buoxmmmsa” n cneunannsaunm He NPenyCMOTPEHO .
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AsTop(bl):

baraesa T.B.

NoHosa H.3.

"o 201 __r.
PeueH3eHT(bl):

Kusimosa P.I".
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