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1. HEJIA U 3AJAYN OCBOEHU A JUCHUIIJIMHbI

1.1. Heab ocBoeHusi AMCHUILIMHBbI BuodgapmaneBTuka - ¢GopMHpOBaHUE Yy CTYACHTOB
3HaHUIl O COBpEeMEHHOW (apmaleBTHKE, O IPOM3BOJICTBEHHO-TEXHOJIOIMYECKUX MpoliaeMax
mpolecca  M3TOTOBICHUS  JIGKAPCTBEHHBIX CPEICTB C  y4eTOM  IIOCIEAYIOIIEH  Hay4HO-
HCCIIEI0BATEIbCKON U MPOU3BOJCTBEHHON AEATEIbHOCTH B MEIMKO-OMOJIOrMUECcKOl cdepe.

1.2. 3agauu ocBOeHHUS NUCHHUILINHLI:

- ocBoeHHE 0a30BbIX 3HAHUH O COBpeMEHHOH (hapmareBTHKE, OnodapmaneBTHIECKOi
KOHIIETILMY TEXHOJIOTUH JICKaPCTBEHHBIX IIPENapaTosB;

- 3HAKOMCTBO C OOIIMMH TPUHUUIAMH pPa3padOTKW, WCIBITAHUS M PETUCTPAIUU
JICKapCTBEHHBIX IPENapaToB, METOAOJIOTHIO ONTUMHU3ALMKM CYLIECTBYIOIIMX JIEKAPCTBEHHBIX
MpermapaToB Ha OCHOBE COBPEMEHHBIX TEXHOJIOTUH W OmodapMareBTUUECKHX HCCIICIOBAHUA B
COOTBETCTBUH C MEKIYHAPOIHON CUCTEMON TpeOOBaHUI U CTaHIAPTOB;

- OCYUIECTBISTH TIOMCK, OTOOp ¥ aHanu3 WHPOPMALWH, NOIYYEHHOW W3 pPa3IHYHBIX
HCTOYHUKOB C I€JIbI0 ONTUMAIbHOTO PELICHUsI HA COOTBETCTBUM ¢ TpeOoBaHUAMU ['oCyaapcTBEHHOM
perinaMeHTanuu, NpoecCHOHATBHBIX 3a/a4, KacaloUIMXCs MPOM3BOJCTBA, KOHTPOJISA KauyecTBa H
XpaHEeHHUs JIEKapCTBEHHBIX CPEACTB U MPENnaparos.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

2.1 YyeOnaa qucuuniauHa «bnopapManeBTHKa» OTHOCUTCS K JIEKTUBHBIM JUCLMILIMHAM
yaeOHoro 1rana. Kypc uuraercs B 7 cemectpe, oOIIasi TpyJAOEMKOCTh TUCIUIUIMHBI COCTaBISET 2
3aUETHBIX CIMHULBI UM 72 yaca.

2.2, lns u3ydyeHMs JaHHOH y4eOHOH AMCHMILVIMHBI HEOOXOAMMBbI 3HAHMS, YMEHHUS] H
HABBIKH, (pOpMHpYeMbIe NPEALICCTBYIOIMMH y4eOHBIMU JMCHMIVIMHAMM: LIUTOJIOTUS, XUMHUS,
OMOXUMMUSI, MUKPOOHOJIOTHSI, TEHETHUKA, BBEJICHUE B OMOTEXHOJIOTHIO.

3HaHuA: OMOXUMHMUYECKUX OCHOBAaX >KU3HENESTEIbHOCTH, CBOMCTBA M (YHKLIHUU OCHOBHBIX
KJIaCCOB ~ OpraHMYECKMX  BEIIeCTB B  KJIETKaX U  IEJOCTHOM  OpraHu3Me, OCHOBHBIX
OMOTEXHOJOTMYECKMX TMPOLIECCOB W TPOM3BOJCTB, OCHOB T€HHONW M KIETOYHON MHXKEHEPHH, O
CTPYKTYpHO-(DYHKIIMOHAJIIBHOM OpraHu3alidy KJIETOK U KJIETOYHBIX CTPYKTYp, O IIpoleccax
KU3HENCATEIIBHOCTY  HAa  KJIETOYHOM  YPOBHE, O  JKM3HEAEATEIbHOCTH,  Pa3HOKEHUH,
MHUKpPOOPTaHW3MOB, METab0IM3Me MUKPOOHBIX KJIETOK.

Ymenus: oOBSACHATH (U3NKO-XUMHUYECKHE U OMOXMMHUYECKHUE OCHOBBI KH3HEIESATENbHOCTH,
M0JIb30BAThCA CHELMATbHOM yuyeOHOW UM HaydyHOM JIMTEpaTypoil, OCHOBHBIM JabOPAaTOPHBIM
000opyZ0BaHUEM; OOBACHATH HEOOXOAUMOCTH U BO3MOXHOCTH NPUMEHEHUS OMOTEXHOJIOTHYECKUX
MIPOLIECCOB, 3HAHUH O OCHOBAaX MKU3HEAESITENbHOCTH MHKPOOPTraHU3MOB, IPHUEMOB T'€HHOW H
KJICTOYHOM MHXKEHEepUH s MOodydeHus (apMcyOCcTaHIIMM, MOIb30BaThCs CIEIMAIbHON yuyeOHOM U
Hay4YHOU JTUTEpaTypoil, OCHOBHBIM JJAOOPATOPHBIM 000PYyI0BaHUEM

HaBpikyu: mnpuMeHeHHs OHOXMMHYECKOM TEPMHUHOJIOIMH M METOA0B OHOXUMHYECKOTO
aHaJln3a, MPUMEHEHUs 3HaHUW B 00J1aCTH OMOXUMHHM JJIsl pElIeHUs IPaKTUYECKUX 3aJlad B Mpoliecce
co3sianust OnodapMcyOCTaHIMii ¢ OnpeeIeHHBIMA OMOXMMUYECKMMU CBOMCTBAMH, MCIIOIB30BaHUS
OCHOBHOTO JIabopaTOpHOrOo 00OpYAOBaHHSA, MPUMEHEHHUS 3HAHUW B O0OJACTH COBPEMEHHBIX
OMOTEXHOJOTMYECKHX IPOLECCOB H TPOU3BOACTB, MHUKPOOHOJOIMH, TE€HHOW M KJIETOYHOU
WHXEHEepUuu i co3faHus OuodapMmMcyOCTaHUMH € 3aJaHHBIMU CBOMCTBAaMH M HEOOXOAMMOI
3¢ EKTUBHOCTHIO, UCIOIB30BAHUS OCHOBHOT'O JIAOOPATOPHOTO 00OPYIOBaHUS; BIaJeHUS 3HAHUAMHU
U1 0OBSCHEHUS IPOLIECCOB KUZHEAEATEIIbHOCTH Ha KJIETOYHOM YPOBHE.

2.3. locaeayrwomue yyeOHbIe JUCHUILIUHBI, JIS1 KOTOPbIX HEO0X0AUMbI 3HAHUS, YMEHHS
¥ HABBIKH, popMuUpYyeMble TaHHOH y4eOHOH TUCHMIIINHONM:
° JHK-nuarnocruka,



. NMmyHoOrMA,
. OCHOBBI TIATOJIOTHH
° buonornueckue 0OCHOBBI 3/T0POBbSI.

3. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 1O JUCHUIIJIMHE (MOAYJIIO)

[Ipouecc m3ydeHHs IUCHMIUIMHBI HAIpaBieH Ha (OPMUPOBAHUE DJIEMEHTOB CIICAYIOIINX
komnereHwii B coorserctBuu ¢ ®I'OC BO u OIIOIT BO no nanpasnenuto 06.03.01 Buosorus
(mpodpmne BUOMEJIUIITUHA U TEHETUKA):

a) obmexkynpTypHbIX (OK):

0) oomenpodeccuonanbubix (OITK):

B) npodeccuonanpHbix (I1K): ITK-2

Ta6aunna 1 - JlekoMno3uunusi pe3yJibTaToB 00y4eHHst

Kox n HaumeHoBaHue PesynbTaThl OCBOCHUS TUCIUILTUHBI
KOMIIETEHIIUH 3nartsb (1) Ymerts (2) Bnagets (3)

ITK-2. Cnocoben NIIK-2.1. 3naer NIIK-2.2. Ymeer NIIK-2.3. Braneer
UCIIO0JIb30BAaTh B OCHOBHBIC TEPMHUHBI U | TIPOBOMTH (MMeeT MpaKTUIECKUI
npodeccHOHaTBLHON MOHATHUS papMalvy, | UCCIEIOBAHUS OTIBIT) HABBIKAMHU
JeSITEeIIbHOCTH MOJICKYJISIPHO- JICKapCTBEHHBIX pa3pabOTKU CTPATETHH B
COBPEMEHHBIE OCHOBBI | KIIETOYHBIE OCHOBBI CPEICTB; JeNaTh 00J1aCTH HCCIIeIOBaHUI
bapmaru u JeCTBUS BBIOOp MpenapaToB B | JIGKAPCTBEHHBIX
pa3pabarbIBaTh JICKapCTBEHHBIX COOTBETCTBUH C CpE/CTB, e¢
CTpaTeruu B 00OJIaCTH | CPEICTB HA OPTaHMU3M; | 3a/la4aMHu s dexTuBHOCTH B
UCCIIEIOBaHHIA pacrpeeneHue, UCCIICIOBAHHIA; COOTBETCTBUH C
JIeKapCTBEHHBIX MpeBpaIeHus 1 pacCcUUTHIBATD A03bI, | MOCTaBICHHBIMHU
CpeACTB BbIBEJICHHE 00BEMbI BBEJICHMUS, 3aJauamH.

JIeKapCTBEHHBIX OIICHUBATh

CPEICTB U3 3G PEKTUBHOCTD

opraHusma, JeMCTBUS TIpenapaToB

MEXaHU3MBI HaBBIKAMHU

BO3/ICHCTBUS HA MPaBUIILHOTO BBIOOpA

OpraHu3M, X Y IPUMEHEHUS

¢busnonornueckue 1 | GapMaKoIOTHIECKUX

OMOXHUMHUYECKUE npenapaToB

OCHOBBI

4. CTPYKTYPA M COJAEPKAHME JUCIHUATITAHBI (MOY.JIST)

O6bemM nuctuiuivHbl «brnogapmaneBTHKa» 2 3a4€THBIX €AMHUIIBI WK /2 4aca, B TOM YHCIE
BBIJICJICHHBIX Ha KOHTAKTHYIO pa0oOTy OOydJaroImMxcs ¢ mpenojgaBareieM 28 4, u3 HuX 14 4
JEKIMOHHBIE 3aHATHUS, 14 4 — mpakTU4ecKue 3aHsThsI, U 44 4 Ha CaMOCTOSITENILHYIO padoTy.

Tabumna 2.1. TpynoeMKOCTb 0TeJbHBIX BUI0B Y4eOHOH padoTsl Mo ¢gopmMamM o0yueHus

Buj yaebHoI 1 BHeyueOHOM paboThI JUIst O4HOM hopMBI 00YUeHUs
O0BEM OUCIHMIUIMHEI B 3aUE€THBIX €IUHUIIAX 2
O0beM OUCIHUIUIMHLI B aKaAEMHUYECKUX Yacax 72

KonrakrtHas pabora oOyuaromuxcs ¢ mpenojaBareieM (BCero), B TOM

gucie (4ac.): 28

- 3aHATHS JIEKIMOHHOI'O THIIA, B TOM YKCIJIE: 14

- MpaKTHYeCKasl MOATOTOBKA (€CIIH MPETyCMOTPEHA) 0




Bu yueOHO# 1 BHEY4eOHOM paObOThI

JUIST O9HOM POpMBI 00YUIEHUS

- 3aHATHA CEMHUHAPCKOro TUIla (CCMI/IHapbl, MMPAKTUYICCKHUC,

nabopaTopHbIe), B TOM YHCIIE: 14
- MpaKTHUIecKas MOIrOTOBKA (€CIH MPeIyCMOTPEHa) 0
- KOHCYIbTanus (IpeaPK3aMeHaIIOHHas) 0
- IPOMEKYTOYHAS aTTECTALUS 10 TUCIIUTUINHE 0
CamocrosiTenpHast pabota o0ydaromuxcs (Jac.) 44
dopmMa NpoMEeKyTOUHON aTTeCTalul 00yUYaroIerocs 3a4€T —
(3auer/s3K3ameH), ceMecTp (bI) 7 ceMecTp

CopeprkaHne AUCIUIUIAHBL, CTPYKTYPHUPOBAHHOE TI0 TeMaM (pa3jieiaM) ¢ YKa3aHHEM OTBEACHHOTO Ha
HUX KOJHYECTBA aKaIEMUIECKHIX 9aCOB W BUIOB yUEOHBIX 3aHATUH M CAMOCTOSTEIFHON PaOOThI, U KA IOk

(hopMbI 00y4eHUS TPECTaBICHO B TabuIe 2.2.

Taouuna 2.2. CTpykTypa u cojepKaHue TMCUUIJINHBI (MO1YJIs1)

Konrakrnas pabota, gac. dopma
M TEKYILEro
CP § KOHTpOJIA
Paznen, Tema aMCIUNIINHBI B B B KP S yCIIeBaGMOCT
(Motyst) A |rw |03 | 1w | AP |1 | /1 | 7% g u, Gopma
I1IT 11 ITIT | KII S | TPOMEKYTOT
HOHU
aTTecTalllu
Cemectp /.
Tema 1. Benenue B 2 2 5 | 19 | Cemunap,
Oono(dapmaIeBTHKY. 2 2 6 peleHie
buonornueckue CUTyallHOHH
JIEKApCTBEHHBIE CPEJICTBA. BIX  3ajad,
I'enHas u KieToYHas AOKJIaIbL,
MMpe3CHTaAllun
WHXEHEpUs, TeHOMHKA U Kontp.
IIPOTEOMHMKA, UX 3HAYCHHE B patora |
CO3/IaHUH JIEKapCTBEHHBIX
CPEICTB.
Tema 2. 2 2 5 | 19 CemuHap,
NMMyHOOMOTEXHOTIOTHS: 2 2 6 penienne
CO3JJaHM¢ BaKIUH, CBIBOPOTOK, CUTyallHOHH
LIUTOKHUHOB, (haroBbIX bIX 3a/1at,
npenaparos. Co3ianue u AOKIJIaBL,
MIpE3EHTAlUN
MIPOU3BO/ICTBO aHTHOMOTHKOB. Komtp.
pabora 2
Tema 3. buorexnomorust | 2 2 5 | 19 Cemunap,
MOJIyYEHUs TOPMOHAJIBHBIX | 2 2 6 pereHue
Ipenaparos, BUTAaMHHOB, CUTyallMOHH
aMHMHOKUCIIOT, ()EPMEHTOB. bIX 3a11ad,
JOKJIadbI,
MpE3CHTAlUA
Konrtp.
pabora 3.
Tema 4. IlpenapaTsl Ha OCHOBE 2 5 | 15 CemuHap,
KHUBBIX KYJIBTYP 2 6 peleHne
MHUKPOOPTaHU3MOB. CHUTYallMOHH
[Ipo6uotuku. JlekapcTBeHHbIE bIX 3a1ad,
CpeICTBa U3 HATYPAITLHOTO AOKTIaBL,
Ope3CHTalUN
PaCTUTEIBHOTO ChIPhSI U




KonraktHas paboTa, yac. dopma
" TEKYILEro
CP § KOHTPOJIA
Paznen, Tema qucuunianHbl B B B | KP > | 5 | ycmeBaemocT
(Momyiist) A 7w |3 1o | P |7u | / | % g u, popma
I1IT 11 ITIT | KIT S | TPOMERKYTOH
HOI
aTTecTalliu
KYJIbTYpPbI KJIETOK U TKaHEen Kowurp.
pacTeHuii. pabora 4.
KoHTpOoJIb MpOMeKYTOUHOM 3auer
aTTecTanuu
HUTOI'O 3a cemectp: 14 14 44 | 72
HToro 3a Bech nepuos 14 14 44 | 72

Ipumeuanue: JI — nexuus; [13 — npaktudeckoe 3anarue, cemunap; JIP — maboparopHas
pabora; I1I1 — mpaktuaeckas moaroroska; KP / KII — kypcoBas pabora / KypcoBoii mpoekT; CP —
camocTosTeNnbHas padboTa

Tab6anua 3 - MaTpuia cOOTHeCeHHs pa3/ieioB, TeM y4eOHOH AMCHUIIMHBI (MoayJisi) 1 GopMHUPYyeMBbIX
KOMIIETCHIN I

OO0111€€ KOJIMYECTBO

Paznen, Tema Koin-Bo Kon xommnereHImm .
VCITUTUTUHBI (MOIYJIS) 4acoB KOMICTCHIIH
8 TK-2 1
Tema 1. BBenmenue B OmMOapMareBTHKY. 19 + 1

buonornueckue JICKAPCTBCHHLIC CpCACTBA.
I'eanas n KJI€TOYHasa HWHXXCHCPUA,
TCHOMHKa U IIPOTCOMHUKA, UX 3HAUCHHUC B
CO3aHNH JICKAPCTBCHHBIX CPCACTB.

Tema 2. UMMyHOOMOTEXHOJIOTHUS: CO3/JaHHE 19 + 1
BaKI[MH, CHIBOPOTOK, IIUTOKHHOB, (ParoBbIX
npenaparoB. Co3gaHve W TPOU3BOACTBO

AHTUOMOTHKOB.

Tema 3. buoTexHOJOrMs  MOJXy4EHUS 19 +

TOPMOHAJIBHBIX TpenapaToB, BUTAMUHOB, 1
AMUHOKHCIIOT, JEPMEHTOB.

Tema 4. llpenmapaTbl Ha OCHOBE JKUBBIX 15 +

KYJIBTYp MHUKpPOOpPraHu3MoB. [IpoOuoTHkm.

JlekapcTBEHHbIE CPEJICTBA U3 HATYPaAIbHOTO 1

PACTUTENBHOTO CHIPbSl U KYJIBTYpPHI KJIETOK
Y TKAaHEW pacTEeHUMN.

HUroro 72 1

KPATKOE COAEPXKXAHUE KYPCA
Tema 1. BBenenne B 0uopapmaneBTuky. buosornueckue jekapcrBeHHble cpeacrBa. 'eHHass u
KJIeTOYHAS UHKEHepPHsi, [CHOMUKA U IPOTEOMHUKA, HX 3HAYEHHE B CO3AAHUM JIEKAPCTBEHHbBIX
CPeACTB.
buodapmanetuka unu dapmaineBTuyeckas ouorexHonorus. Llenn m 3amaunm O6uodapMaleBTHKU.
Ucropust pa3Butusi OMOTEXHOJIOTMH JIEKQPCTBEHHBIX CPEACTB. BHONOTHYECKHE JIEKapCTBEHHBIS
npemnapaTsl, 00IUe OHATHUS U TEPMHUHBI, OTIUYUS OT HU3KOMOJICKYJISIPHBIX XUMUYECKUX BEIECTB,
kinaccuukanusi. BHOOOBEKTHI  JUIsi  TONMYYEHHUs JICKAPCTBEHHBIX TpernapaToB. BapuaHThI
WCIOJIb30BaHUsl OMOOOBEKTOB I CHHTE3a OMOJIOTHYeCKHUX mpemnapatoB. OOmue mpeacTaBIeHus O




pa3paboTke W TPOM3BOACTBE TOTOBOM (POpPMBI OHOIOTMYECKOTO JIEKApPCTBEHHOTO Tpernapara.
OmnpeneneHre OCHOBHBIX XapaKTEPUCTHK OWMOJIOTMYECKOTO JIEKApCTBEHHOI'O Ipemnapara, KOHTPOJb
KauecTBa, COIMOCTABHUMOCTh W AHAIOTH, IOKIMHUYECKHE W KIWHUYECKHE HWCIbITanus. Hobie
TexHojoruu B OuodopmaneBtuke.. IloBbllleHre KkayecTBa W MPOAYKTUBHOCTH OHMOOOBEKTOB.
DKOHOMHUYECKOe 000CHOBAHHE OMOTEXHOJIOTHUECKOTO MTPOU3BO/ICTBA JIEKAPCTBEHHBIX CPEJICTB.
Ctpykrypa  OHMOTEXHOJOTMYecKoro  mpou3BoactBa.  OOopyaoBaHHME,  HCIOJNB3yeMOE B
OMOTEXHOJIOTHYECKOM TMpou3BojcTBe. OOmas cxema OHWOTEXHOJIOIMYECKOro TIpolecca o
MIPOU3BOJICTBY JIEKAPCTBEHHBIX cpeAcTB. [loAroToBuTenbHbIE oOmepanud OWOTEXHOJIOTHMYECKOTO
nporecca. [IpuroroBnenue mnoceBHoro warepuana. KynpruBupoBanue. Ilomydyenune TOTOBOMA
NPOAYKIMH. ArmmapatypHoe odopmieHne OuoTrexHonorudeckoro mpomecca. GLP — mpasuna
opranmu3anuu Jab0opaTOPHBIX UCCIICOBAHMIA, TIPOM3BOACTBA U KOHTPOJIS KadecTBa JIEKAPCTBEHHBIX
cpencTBa u KIIMHUYECKUX UcHbITaHui. [IponyKThl OHMOTEXHOJOTHYECKOrO IPOU3BOJICTBA
JIEKapCTBCHHBIX CPEJICTB, OMACHBIC B DKOJIOTMUYECKOM IIaHe. JIMKBUIAIMS TOKCUYHBIX U OIMACHBIX
OTXOJI0B MPOM3BOACTBA OMOJIOTUYECKUX JICKAPCTBEHHBIX CPEJICTB.

OOmue mnpeACTaBICHUS O TEXHOJIOTMYCCKUX MPUHIUNAX TOJNy4eHUS OMOTEXHOJIOTHYCCKUX
MPOJIYKTOB B (papMarieBTUKE. [ eHOMHKa U MMPOTEOMHKA, X 3HAYCHHE I CO3/IaHusl OMOJIIOTUYECKUX
npemapaToB. Kieroynas W reHeTHYecKas WHXXCHEPHH B TIOJYYCHHH JICKQpPCTBEHHBIX CPEICTB.
PexomOunantueie JIHK B OHMOTEXHOJOTMH JIEKApPCTBEHHBIX CpPEACTB. TapreTHbIl CKPUHUHT 7S
BBIOOpA T€HOB, KOHTPOJIUPYIOMIMX CUHTE3 (PapMaKOIOTHMYECKH 3HAYUMBIX OMOJIOTHYECKH aKTHBHBIX
BeuiectB. [lonyuenune JIHK uyxeponnoro ¢parmenrta, KOTOpblii HEOOX0IMMO BKIIIOUUTH (BKJIEUTH) B
KIeTKy Xxo3suHa. [lonydeHue miuasMubl U3 KIETKH AoHOpa. KoHCTpynpoBaHHE peKOMOWHAHTHOMN
miasMuabl (Bektopa). Brimrouenue BekTopa B KieTky-penmmueHt (E.coli). Ilomydenune u orbop
ruOpuaHbIX KIIoHOB. OOpaszoBanue ¢yHkiuonupytomeit MPHK. MetaGonu3m MUKpOOHOHN KIETKH U
€ro BIIMSHUE HAa OMOTEXHOJIOTHIO TMPOM3BOJCTBA JICKAPCTBEHHBIX CPEACTB. MHIYKIUS U PEIIpecCHs
cuHTe3a (EepPMEHTOB B MHUKPOOHBIX KIETKax-mpoayleHTax BAB wnM nexkapcTBEHHBIX CpEACTB.
[IpenmyiiecTBa v ONMaCHOCTh TEHHON MHKEHEPHUH.

Tema 2. UMMyHOOMOTEXHOJIOTHSI: CO3JaHHE BAKIUH, CHIBOPOTOK, LMTOKHHOB, (paroBbIX
npenaparos. Co3nanue ¥ NPON3BOACTBO AHTHOMOTHKOB.

OO6mue nmpencraBieHus 00 UMMYHHOOMOTEXHOIOT MU, IPUHIUIT B3aUMO/IEHCTBUS aHTUT€H-aHTUTENO.
[Tonmyyenue antuten. MoHOKJIOHaIbHbBIE aHTUTeNna. OOmIMe npeacTaBieHuss 00 UMMYHO(PEPMEHTHOM
aHaJIM3€ M €ro 3HaueHus A1 B JUAarHOCTUKM MHKPOOHBIX M BUPYCHBIX BO30yAUTENEH,
HEeMH(EKIMOHHbIX OoNie3Hel, A7 KOHTpoJs (MOHUTOPHMHIA) JIEKAPCTBEHHOM Tepamuud U JIp.
NMMyHOOMOTEXHOJOTHYECKHE Tpenaparbl. Bakuunbsl, ux Buibl, kiaccupukauuu. buorexHomnorus
MOJTy4eHHE KMBBIX OaKTepUAIbHBIX M BHUPYCHBIX BakUWH. MHIUBUAyaJdbHBIE MOJHMCAaXapUHbIE
BakiuHbl, JIHK-Bakiuubel. CBIBOPOTKM, HUX BHUIBL, CIOCOOBI mojydeHus. [lUTokuHBI, uX
JIEKapCTBEHHOE TpUMeHeHue. buoTexHomorus mnosyuyeHuss HMHTEPHEPOHOB M HMHTEPIEUKHHOB.
buorexHonorus nonydenus npenapaTon (aros.

[lonatue 06 anTHOMOTMKax. Kiaccupukamuss U MoJEKylIsipHass CTPYKTypa aHTHOMOTHKOB.
buortexHonornueckue crnocoObl MOTYYeHHUs] aHTUOUOTHKOB: OMOCHUHTE3, C MCIIOJIb30BAaHHUEM T'€HHOU
WH)XEHEPUH, C HCMOJIb30BAaHUEM HMMOOWIN30BaHHBIX (EPMEHTOB. MeTObl KYJIbTUBUPOBAHHS
MPOJIYLIEHTOB aHTUOMOTUKOB. Bblfienenne u ouncrka aHTUOMOTUKOB. [IpoMbIlIIEHHOE TMOTydYeHHe
aHTUOMOTHKOB. KOHTpOJIb aKTMBHOCTH aHTMOMOTHMKOB. YacTHas OMOTEXHOJOTHS AHTUOMOTHKOB
(MeHMIWJUITMHA, TEeHTaMHULMHA, CTPEeNTOMUIIMHA). PeTpouHrnOupoBaHue aHTHOMOTHKOB H
MIPEOoI0JIEHNE ITOTo Mpolecca. B3anmMozameHseMOCTh aHTUOHMOTHKOB.

Tema 3. BuorexHo10rusi MOJIy4eHusi TOPMOHAJIBHBIX MPEeNapaToB, BATAMUHOB, AMUHOKHUCJIOT,
(pepmenToB.
buoTtexHonornueckoe MNPOU3BOJACTBO PEKOMOMHAHTHBIX OelkoB. I[IpOMEBINIIEHHOE MPOU3BOJCTBO
PEKOMOMHAHTHOTO HWHCYJIMHA. bBHOCHHTE3 COMAaTOTpONMHA W JIPYrMX TOPMOHOB YeJIOBEKa.
[TonydeHrne TOpMOHAIBHBIX JIEKAPCTBEHHBIX CPEACTB Ha OCHOBE OHOTpaHC(OpPMAIMH CTEPOUTHBIX
COCTUHEHUM.



buoTtexHonornueckoe Npou3BOACTBO BUTAMUHHBIX IIPENApaToB. 3HAUYEHUE BUTAMUHOB JIJIs1 YEJIOBEKA.
Hcrounuku BuramMuHOB. [loaydeHne BogopacTBOpUMBIX BUTaMUHOB. [lonydyeHne KupopacTBOPUMBIX
BUTAMHHOB. YOHXUHOHBI. llepcriekTuBBl pa3BUTUS OMOTEXHOJOTMU B TOJXYYEHHUH BHUTAMHUHHBIX
IIPENapaToB.

Mertoabl nonydeHus: aMuHOKUCIOT. @epmentsl. [Ipumenenne ¢pepmentos. Mcrounnku (hepmMeHTOB.
TexHonorus KyJabTUBUPOBAHUS MHUKPOOPTraHU3MOB - MPOIYLEHTOB (epMeHTOB. TexHoorus
BBIJICJICHUS W OYMCTKM (DepMEHTHBIX TnpenapaToB. VH)XEHEpHas SH3UMOJIOTHS, €€ 3a/adH.
Nmmobunu3oBanuble  ¢epMmenTsl. Hocurenn pans  ummoOmnmsauuu — pepmeHTOB.  MeTonbl
uMMoOmIM3au  pepMeHTOB. buoceHCOpsl Ha OCHOBE HWMMOOHMJIM30BaHHBIX (DEPMEHTOB.
HMmmoOun3oBaHHbIe (PEPMEHTHI B MEIUIIUHE

Tema 4. [IpenapaTbl Ha 0CHOBE KUBBIX KYJbTYP MUKPOOpPranu3mos. [Ipodouoruxu.
JlekapcTBeHHbIE CPEACTBA U3 HATYPAJIbHOI0 PACTUTEIBLHOIO CHIPHS U KYJIbTYPbI KJIETOK U
TKaHell pacTeHHu .

Xapakrepuctuka HopMo(dopsl yenmoBeka. JlekapcTBeHHBIE Ipemaparbl s KOPPEKIHH
MUKpOOUOIIeHO3a. DYOMOTUKM Ui NPOPHUIAKTUKM U JieueHus 3aboneBaHuii. OQuIManbHO
3apeTUCTPUPOBAHHBIE OHOJIOTMYECKHE JIEKAPCTBEHHBIC Npenapartsl (MPOOHMOTHUKH, MPEOUOTHKH).
[Ipebuotuku. ®pykro-onurocaxapuasl (GOC). [IpousBoacTBo npenapaToB HOPMODIOPHI.

PacTenusi kak MCTOYHUK JIEKQPCTBEHHBIX CPEACTB . bHOIOrMYecky akTHBHBIE BEIIECTBA PACTEHUHU.
Pacturensnoe ceippe. COop. Hacrom, oTBapsel, skctpakThl. O0mactu ux npumeHeHus. KoHTpoib
KauyecTBna.

B03MOXHOCTH  WCHOJB30BaHUS KYJIBTYPbl KIETOK M TKaHEH pacTeHWH s TOyYSHHS
JIEKapCTBEHHBIX cpeAcTB; OCOOEHHOCTH KyJIbTUBUPOBAHMS H30JUPOBAHHBIX KIETOK M TKaHEH
pactenuid. OnpeneneHue KaUTyCHOM KyJIbTypbl (MOJTy4YeHHE Kajulyca, OCOOCHHOCTH MUTATEIHHOU
Cpelbl, CTaJAUM TOJTYYeHHS OMOMACCHI, MPEUMYIIECTBA KaUIyCHBIX M CYCHEH3MOHHBIX KYJIBTYD).
@akTOpbl YBEIMYCHHS HAKOIUICHUS BTOPHYHBIX META0OJIMTOB (MHUTATENbHBIC CpPEIbl, 3HAUYCHUE
PETYIATOPOB pOCTAa PACTEHUN —ayKCHHBI, IIUTOKUHUHBI, BIWSHUE MPEIIIECTBEHHUKOB Ha POCT
KJIETOK, ONTHUMH3AIMs TEXHOJIOTWYECKHX NapaMeTpoB —Temreparypa, pH, nepememmuBaHue B
CYCIIEH3MOHHBIX KyNIbTypax). TeXHONOTHYECKHIl PEXHUM BBIPAIIUBAHUS PACTUTENBHBIX KIETOK.
MeTop!l KyIbTHBHPOBAHUS H30JIMPOBAHHBIX KJIETOK U TKAHEH.

5. METOJUYECKHUE YKA3AHUSI MO MPENOJABAHUIO
U OCBOEHUIO JUCLUTIJIMHBI (MOJY.JI5T)

5.1 Ykasanus s npenogaBartesieil M0 OpPraHM3alMd U TMPOBEACHUIO JEKUMOHHBIX,
Y4eOHBIX 3aHATHIH 110 JUCHHUILINHE

OcHoBHble popmbl 3aHTHI IO BuopapmaneBTHKe SBIAIOTCA JIEKIIMOHHBIE U MPAKTUYECKUE
(ceMuHapckue) 3aHATHUS.

Jlekumsa mpencraBisier coOOil CHUCTEMATUYHOE, TOCIENOBATEIbHOE YCTHOE U3JI0KEHUE
IperoiaBaTeNieM OIpeIeIeHHOro paszena yuyeOHoi aucuuminHbl. Ciylianue JeKIUU Mpearnoiaraet
AKTUBHYIO MBICIUTENBHYIO JAESITEIbHOCTh CTYJAEHTOB, IVIaBHAs 3a/lada KOTOPbIX - MOHSTh CYIIHOCTb
paccMaTpuBaeMO TEMBI, YJIOBHUTH JIOTMKY DPACCY)KIEHUHU JIEKTOPA; PAa3MBILUIAS BMECTE C HUM,
OLICHUTh €ro apryMeHTalMl0, COCTaBUTh COOCTBEHHOE MHEHHME 00 Hu3ydaeMbIX mpobiieMax u
COOTHECTH YCIIBIIIAHHOE C TEM, YTO YK€ M3y4eHO. lIpum 3TOM CTyAEHT JOJIKEH KOHCIEKTHPOBATh
(menathb 3amMcu) W3JIOKEHHBIM B JIEKUMU Marepuall. BeleHue KOHCIEKTOB SBISETCS TBOPUECKUM
IpoIieccoM M TpeOyeT omnpeieseHHbIX YMEHUH M HaBBIKOB. LlenecooOpa3Ho cie1oBaTh HEKOTOPHIM
MPaKTUYECKUM cOoBeTaM: (pOpMyIHpOBaTh MBICIU KpPAaTKO M CBOMMHM CJIOBaMH, 3aIUCBIBAsl TOJIBKO
caMO€ CYIIECTBEHHOE; YUHUThCA HA CIyX OTAENATH TIJaBHOE OT BTOPOCTENEHHOIO; OCTaBIATH B
TEeTpaau TMOJs, KOTOphle MOXHO HCHOJb30BaTh B JajbHEHIIEM JJisi YTOUHSIOLIUX 3aIlluceH,
KOMMEHTapHeEB, JIOMOJHEHUN; MOCTapaThCcsi BHIPAOOTaTh CBOIO COOCTBEHHYIO CHUCTEMY COKpAallleHHi
4acTO BCTPEYAIOIIUXCS CIIOB (3TO JaeT BO3MOXKHOCTb MEHBIIIE MUCAaTh, OOJIbILE CIYIIATh U JyMaTh).



Cpa3y mocie JIeKIMM IIO0JI€3HO IPOCMOTPETh 3alUCH U IO CBEXHUM CJI€JaM BOCCTAaHOBMTH
MIPOMYUIEHHOE M JIONKCAaTh B KOHCHEKT. Ba)kKHO YySCHHUTBH, UTO JIEKLHS - 3TO HE BEChb Marepuai Io
U3ydyaeMOl TeMe, KOTOpbIM Jaercst CTyIAeHTaM [uis ero <3yopexku». IIpexnme Bcero, 3to —
«ITYTEBOJUTENBY» CTYACHTAM B UX JaJbHEUIIIEH CaMOCTOATEIbHON yueOHOM 1 HAyYHOU padorTe.

IIpakTHyeckoe (ceMHHApPCKOe) 3aHATHE - 3TO 0cobas (opma yueOHO-TEOPETHUECKUX
3aHATUH, KOTOPAsl, KaK MPaBUIIO, CIY>KUT JAOMOIHEHUEM K JIEKIMOHHOMY Kypcy. Ero orinuuurensHon
0COOCHHOCTBIO SBIISICTCS AKTHBHOE YYacCTHE CAMUX CTYACHTOB B OOBSICHEHHHM BBIHECCHHBIX Ha
paccMmoTpenue mpobiieM, BompocoB. [IpemonaBaTens AaeT BO3MOXKHOCTb CTYIEHTaM CBOOOJHO
BBICKa3aTbcsid IO OOCYXIAaeMOMYy BOIPOCY H TOJBKO TIOMOTaeT MM MPAaBHIBHO MOCTPOUTH
oOcyxnenue. CTyneHThl 3a0JarOBpeMEHHO 3HAKOMSTCS C IUIAHOM CEMHHAPCKOTO 3aHATUS H
TUTEPATypOr, PEKOMEHIYyeMOW IS W3y4yeHUs JaHHOH TeMbl, YTOOBl HWMETh BO3MOXHOCTH
MOATOTOBUTHCS K ceMHUHapy. [Ipu MmoAroToBke K 3aHATHIO HEOOXOAMMO: MPOAHAIM3UPOBATH €ro
TEMY, MOAyMaTb O LEIM W OCHOBHBIX MpPOOJEeMax, BHIHECEHHBIX Ha OOCYXKJEHHE, BHUMATEIHHO
MIPOYNUTATh KOHCIIEKT JIEKIMU IO 3TOM TeMe; MU3y4YUTh PEKOMEHJOBAHHYIO JINTEpaTypy, Jenas Mpu
3TOM KOHCIIEKT IIPOYUTAHHOTO WJIH BBIMMCKU, KOTOPBIE TOHAA00TCS IPU 00CYKIIEHUHN Ha CEMUHAPE;
nocraparbcsi cHOpMyIHpOBaTH CBOE MHEHHE IO KaXJIOMY BOMPOCY M apryMEHTUPOBAHO €ro
obocHOBaTh. [IpakTHueckoe 3aHSATHE MOMOTAeT CTYIACHTaM TJIIYOOKO OBJAAeTh MPEIMETOM,
CHOCOOCTBYET pPa3BUTHUIO YMEHHsS CaMOCTOSITENbHO paboTaTh C y4eOHOW JHUTepaTrypod H
JOKYMEHTaMH, J1abO0paTOpHBIM OOOPYJOBAaHHEM OCBOEHHUIO CTYIACHTAMH METOJIOB HAay4YHOH H
HCCIIEIOBATENbCKOM pabOThl M NPUOOPETEHHIO HABBIKOB HAyYHOW apryMeHTAalUM, Hay4yHOTro
Mbinienus. [IpenonaBarento xe padoTa CTyIEHTOB Ha MPAKTHUECKUX 3aHATHUSAX MO3BOJISIET CYIUTH O
TOM, HACKOJIBKO YCIIEIIHO OHM OCBAMBAaIOT MaTepuai Kypca.

5.2. Yka3zaHus 11 00y4aommxcs 0 OPraHu3auiu caMoCTOATeIbHON padoThl

CamocrosTenbHas padoTa CTYACHTOB SIBJIS€TCS OJHMM M3 OCHOBHBIX BHUJAOB Yy4eOHOMH
NESTEIbHOCTH U MPEANOIaracT U3yueHue BOIPOCOB, HE BOLIEAIIMX B OCHOBHOM IIIaH ayAUTOPHBIX
3aHATHUM.

BueayauropHas camocrosiTenibHas paboTa CTYAEHTOB B By3€ HE MEHEE BaKHA, YeM
o0s3aTenbHble yueOHble 3aHATHs. Ee ycnemHocTs BO MHOIOM ONpeessieTcs TeM, HACKOJIbKO YMEIo,
paloHaIbHO CcaM Y4YallluHcs CMOXKET OpPraHu30BaTh CBOM WHIUBUYaIbHBIE 3aHITHS, HACKOJIBKO
PEryJIspHBIMUA U CBOEBPEMEHHBIMU OHU OYyIyT.

CamocrosTenbHass ~ paboTa  CTYyIEHTOB MNP  OCBOGHMHM  y4eOHOH  JTUCHUIUIMHBI
buodapmarneBTuka BKIO4aeT B ceOs MOUCK HAy4HOM MHGOpMaLMU M3 Pa3lIUYHBIX HCTOYHHUKOB,
BKJIIOYasi HcCMoib3oBaHue HHTepHeT-pecypcoB, pa300p CHUTYallMOHHBIX BOIIPOCOB, BBIIIOJHEHUE
NPAKTUYECKUX pabOT,  BBINOJHEHHE MUCHBMEHHBIX CaMOCTOSTEIbHBIX pPAadOT MO BOMpoOcaM H
3aJlaHusIM, MOJATOTOBKA IMPE3EHTAUMi WM JOKJIAJ0B IO BOIpOCaM, MOJArOTOBKAa K 3a4yeTy IO
IIPUBEIECHHBIM HUKE TIEPEYHIO BOIIPOCOB.

[TpoayKT camocTOsTENbHOM pabOThl CTY/IEHTA, MPEICTABISAIONINI cO00M KpaTKOoe U3I0KEHNE
B IIMCBMEHHOM BHJIE IOJIYYEHHBIX PE3YJIbTaTOB TEOPETHUYECKOIO aHAJIN3a ONPEICIEHHON HaydHOMU
TEMBI, TJIe aBTOP PACKPBIBAET CYTh HCCIEAYEMOUM MPOOIeMbl, IPUBOAUT PA3INYHbIE TOUKH 3pEHUs, a
TaKe COOCTBEHHBIE B3IJISIbl HA HEe.

K camocrositenpHOM paboTe CTYIEHTOB Tak)Xe€ OTHOCSTCS: YTCHHE OCHOBHOH |
JIOTIOJIHATEIBHON JINTEpPATypbl — CaMOCTOSITEIbHOE M3y4EHHE MaTrepuaja [0 PEKOMEHIYEMbIM
JUTEpaTypHbIM HCTOYHHKAM; paboTa ¢ OMOJMOTEYHBIM KaTaJOroM, CaMOCTOSITENIbHBIN Moa00p
HEOOXOAMMOM JMTepaTypbl; paboTa €O CJIOBapeM, CHPAaBOYHUKOM; TIIOMCK HEOOXOIUMOil
nHpopmanuu B cetu VHTepHET; KOHCHEKTUPOBAHUE HCTOYHUKOB; pedepupoBaHHE HCTOYHHMKOB;
COCTaBJIEHHE AHHOTALMI K IPOYMTAHHBIM JINTEPATYPHBIM HCTOYHHKAM; COCTABJIEHUE PELEH3UH U
OT3BIBOB Ha NMPOUYUTAHHBIM MaTepual;, COCTaBleHHE 0030pa MyOJMKaluil Mo TeMe; COCTaBlIEHUE U
pa3paboTka TEPMHHOJIOTMYECKOTO CJIOBaps; cocraBieHue Oubmuorpadpuu (Oubmuorpapudeckoit
KapTOTEKH); TOJArOTOBKAa K pa3IM4HbIM (opmaM TeKyled M IpOMEXYTOYHOM aTTectauuu (K
TECTUPOBAHUIO, KOHTPOJIbHOM paboTe, 3ayeTy, SK3aMeHY); BBINOJIHEHHE JOMAIIHUX KOHTPOJIbHBIX



paboT; caMOCTOATENbHOE BBHIIIOJHEHNE MPAKTUYECKUX 33JaHUN PEenpOAyKTHBHOIO THIA (OTBETH Ha

BOIIPOCHI, 33]1a4H, TECTHI; BHIITOJIHEHHE TBOPYECKUX 3aTaHUH).
CucreMaTH4ecKkoe  OCBOEHHE  CTYJIEHTaMH

HE00XO0AUMOrO

yueOHOTO

Marepuana,

CBOCBPEMECHHOC BBIIIOJHCHHUE IIPCAYCMOTPEHHBIX y‘le6HI)IX Sa,I[aHI/IfI, PEryIdapHOC IIOCCUICHUEC
JICKIUOHHBIX M IMPAKTUYCCKUX 3aHSATHH I103BOJISIOT NMOATOTOBUTHCA K YCIICIIHOMY HNPOXOXKICHHUIO

HpOMGX(YTOHHOﬁ aTTcCTalluu 110 HaHHOfI JUCHUIIIIMHE.

B xoze camocTosATenbHOM paboThI CTYICHTHI JOIDKHBI OCYIIECTBIIATS!
® IIOArOTOBKY K 3aHATHUSM, BKJIIOYasi U3yYEHUE JICKIUN U JINTEPATYPHI 110 TEME 3aHATHUS

(MCIIONIB3YIOTCSA KOHCTIEKTHI JIEKIMH U MICTOUHUKH, ITPEICTABICHHbIE B IEpEYHE OCHOBHON U

JIOTIOJIHUTEIbHON JIUTEPATYPBI, @ TAKIKE DJIEKTPOHHBIE PECYPCHI);
e  BBHINOJIHEHUE HHAUBUAYAIbHBIX CAMOCTOSATENBHBIX JTOMAIIHUX 3alaHUM 110 TEME MPOLLIEALIErO

3aHATHA,
® KOHCICKTHPOBAHUC MaTCpHraia MCTOUYHHKA,

® TIOJArOTOBKY MUCBMEHHBIX paboT: pedepara (MHAMBUIYATBHBIC 3a/IaHUS IO CIIA00YCBOCHHBIM
TE€MaM), B TOM YHUCJIE CAMOCTOSTEIbHOE U3YUEHUE YaCTU TEOPETUUECKOTO MaTepuaa o
TeMaM, KOTOpbIE 3asBJICHBI B TeMe pedepara (MCHOIb3YIOTCS HCTOYHHUKH, NIPEICTABICHHBIC B
MepeYHe OCHOBHOM U JIOMOJIHUTEIILHOM JIMTEPATYPHI, a TAKKE DJIEKTPOHHBIE PECYpPCHI), a

TaKXe JTOKJIazia.

Tabauua 4 - Coaep:xkaHue cCaMOCTOATEIbHOH padoThl 00yYaOIIUXCS

KonnuectBo | @opmbl paboThl
TeMb1/BOIIPOCH], BRIHOCUMBIE Ha CAMOCTOSATEIIEHOE N3YUEHHUE
4acoB
Tema 1 11 ITonroroska
BrooOBeKTh ISl MOMy4YeHHUs JIEKQpCTBEHHBIX IPETapaToB. AOKIIaN0B WM
Bapuantel  ucnonbs3oBaHMs ~—~ OMOOOBEKTOB IS ~ CHUHTE3a HpE3CHTAlNN
OMOJIOTMYECKHX  MpemaparoB.  IIOBBIIEHWE  KayecTBa W Beinonnenne
o IINCBbMECHHBIX
MPOJIYKTUBHOCTH OMOOOBEKTOB. TapreTHelii CKPUHHMHT JUIS cbMe
CaMOCTOATCIIbHBIX
BBIOOpA TEHOB, KOHTPOJUPYIOIIUX CHHTE3 (hapMaKOJIOTHYECKU pabor B Buje
3HAYUMBIX OMOJIOTHYECKU aKTUBHBIX BEIECTB. KOHCIIEKTOB,
OKOJIOTUYECKHE  PUCKH  TEXHOJOTMYECKOrOo  NPOU3BOJCTBA paspaGoTKa cxeM
OMOJOTMYECKNX  JICKAPCTBEHHBIX  cpeAcTB.  JlukBumanus
TOKCHYHBIX M OMACHBIX OTXOJIOB MPOU3BOJICTBA OMOJOTUUYECKHUX
JIEKAPCTBEHHBIX CPEJICTB.
Tema 2 11 IMoxroroska
NunuBuayanbHble monucaxapuaHble BakiuHbl, JIHK-BakuuHbL AOKJIaJI0B WM
dakTopsl pocTta, (GaKTOphl HEKPO3a OMYyXOJH, UX CO3/IaHHuE U NIPE3CHTALNN
NPOU3BOJCTBO B KAyecTBE OHOJIOTMYECKUX JIEKAPCTBEHHBIX BeinoxHer#e
cpenct. daru Kak CpeiCcTBO JIs GOPHOBI ¢ GaKTepHATbHBIME TTHCHMEHHBIX
CaMOCTOATECIIbHBIX
UHQPEKIUAMH.
" 6 m pabor B  BHJE
CTOpHUS CO3/JaHHUS W TPUMEHEHUS AaHTHOMOTHUKOB. Ilmrockr u KOHCIIEKTOB,
MUHYCHl TIPpUMEHEHUs aHTHOWOTHKOB. PHCKHM ISl 3A0pPOBBSI U pazpaGoTka cxem
HKOJIOTMYECKOT0 OJIaronoyyusl.
Tema 3 11 IMoaroroBka
[TonydyeHrne TOPMOHAIBHBIX JIEKAPCTBEHHBIX CPEACTB HA OCHOBE AOKJIa10B WM
ounoTpanchopMany CTEPOUTHBIX COSAMHEHUN HPE3CHTAlNN
WmkeHepHast H3MMOJIOTHS, €€ 3a1a4H. Boimonnenue
IINCBbMCHHBIX
[Ipon3BOACTBO aMUHOKHUCIOT M HMX HCIIOIb30BAHUE B KAayeCTBE cbme
CaMOCTOSTECIIbHBIX
JIEKapCTBEHHBIX NPENapaToB.
paéor B  BHUJE
KOHCIICKTOB,

pa3paboTKa cXeMm




Tema 4 11 IToaroroska

Pacturensnoe ceippe. COop. Hactom, oTBapbl, SKCTPAKTHI. JIOKJIaJI0B W
O6nactn wux mnpuMeHeHUs. KOHTpoJib KadecTBa, CHOCOOBI Npe3CHTAllNI
KOHTPOJIS Beimonuaenne
IHCHMEH

KynbThl pacTUTENBHBIX KJIETOK KaK HCTOYHUK OHMOJOTHYCCKH CbMCHHBIX

. CaMOCTOSITEIbHBIX
AKTUBHBIX BEIIECTB. TEXHOJOTHYECKUH PEKUM BBIpAIIABAHUS paGor B Bue
PaCTHTEIBHBIX KJICTOK. Meroabl KYJIbTUBHPOBAHUS KOHCIIEKTOB,

HU30JIMPOBAaHHBIX KJIIETOK U TKaHel paCTeHHﬁ. pa3pa60TKa cxeM

5.3. Buabl n (l)OprI NHCBbMCHHDBIX paﬁoT, NMPEAYCMOTPECHHBLIX IIPA OCBOCHHUHU IUCHUILJIMHBI,
BbIINNOJTHAECMbIEC 06y'{aIOIHI/IMI/ICﬂ CaMOCTOATECJIbHO.

CamocTtosTenpHas pabora cryaeHTa mo aucuuiuinHe «buodapmaneBTHKa) TpH3BaHa, HE
TOJIBKO 3aKpeIuiATh M YIUIyONIATh 3HAHUS, IIONyYeHHbIE HA AayJUTOPHBIX 3aHATUAX, HO H
CIOCOOCTBOBATH PA3BUTHIO Y CTYJICHTOB TBOPUYCCKUX HABHIKOB, MHUIIMATHBEI, YMCHHSI OPTaHH30BATh
CBOE BpeMsI.

CamocrositennpHass  pabota mo  auciuiuinde  «buodgapmaneBTHKa» — BKIIOYAET
CaMOCTOATENIbHOE M3YYEHHE TEOPETUYECKOro Marepuana Juisi MOATOTOBKM K IPAKTUYECKUM
3aHATHSAM, NOATOTOBKY KOHCIIEKTOB II0 BOIPOCAM CEMHUHAPOB, BBINOJHEHUE CXEM, PHUCYHKOB,
OTPaXKAIOIIMX JTallbl CO3/aHUSl OMOJOTMYECKHX JIEKAPCTBEHHBIX CPEJICTB M UX HAYyYHBIX OCHOB,
MOJArOTOBKY JOKJIAJ0B WM NPE3CHTAMKA IO BONPOCAM, BBIHECEHHBIM JUJII CaMOCTOATEIBHOTO
u3yuenus. CamocrosiTenbHas pabora CTyaeHToB 1o aucuuiiinHe «buodapmaneBTHKa)
npeAaycMaTpuBaeTcss o0bemMoM 44 4yaca M OpPraHM3yeTCsl B COOTBETCTBUU C HCIOJb3yeMBIMU B
yueOHOM mpoliecce popMamMu Y4eOHBIX 3aHSITUH.

B pesynbraTe camocrosTeNbHON paboThl Mo muciuiuiiHe «buodapManeBTHKa» KaKIbINA
CTYICHT JOJIKEH MOATOTOBUTH KOHCIIEKThI, CXeMbI, 0)OPMUTH MPAKTUUYECKHE PAOOTHI, TOJTOTOBUTH
JOKJIa/l MY IIPE3EHTALHIO. .

IToaroroBka moknaza Moapa3yMeBaeT CaMOCTOSITENIBHOE U3YyYEHHME CTYAEHTOM HECKOJIBKUX
JTUTEpPaTypPHBIX MCTOYHHKOB MO OIpPEACIIEHHOW TeMe, HE pacCMaTpUBAEMOU MOJAPOOHO HA JIEKIIHH,
CUCTEMAaTH3allMI0 MaTepuala W KpaTKoe ero wusilokeHwe. Lleab NOArOTOBKM JOKIaga —HIH
MPE3CHTAIMH — MPUBUTHE CTYACHTY HABBIKOB KPAaTKOTO U JAKOHUYHOTO MPEACTABICHUS COOpPaHHBIX
MaTepuanaoB U (PaKTOB B COOTBETCTBUHU C TPEOOBAHUAMHU, MPEIBABIIEMBIMU K OTUETaM, 0030pam,
JIOKJIaJlaM, YMEHHE TOJb30BAThCSI COBPEMEHHBIMU TEXHUYECKHMMU CPEACTBAMH JJIsI NMPEACTABICHUS
BBITIOTHEHHON pa0OTHI.

MeTtoauyeckue peKOMEHAALMHU 110 HATMCAHUIO JOKJIa1a

Jlokian — BUJ CaMOCTOSITENIbHOM paOOThl CTYIEHTOB C HAay4yHOM M HayyHO-TIOMYJSPHOU
muteparypoil. CTyzneHT BblOupaeT Haubosiee MHTEPECHYIO Ui HEro TeMy, M Ha OCHOBE aHaju3a
JTUTEpaTyphl pacKpbiBaeT ee. Bo3MokHa MMOATrOTOBKA JI0KJIa/1a 10 TeME, HE YKa3aHHOH B MepeydHe, HO
COOTBETCTBYIOILEN COJEPIKAHUIO TPOTPAMMBI.

O6bem noknana — 10 5-8 crpanul. TekcT odopmisieTcs Ha cTaHIAPTHBIX JUCTax ¢opmara
A4, c ogHOH CTOpPOHBI, ¢ 00s3aTeNnbHON HyMeparuei crpanull. [lons: BepxHee U HUXKHee — 2,5 CM;
neBoe — 3 cM; npaBoe — 1 cMm. [lepBas cTpanuna He HymepyeTcs, opopmiiseTcs Kak TUTYJIbHBIH JIUCT
(mpumep npuBouTcs). Ha BTOpoli cTpaHuIle pacmojiaraioT IiaH Jokaana. [IyHKTHI MaHa JOJKHBI
pacKpbIBaTb OCHOBHOE COJAEp)KaHUE BbIOpaHHON mpoOsemsbl. J[lanee wu3maraercs copep)kaHue
noxyaja. B KoHIle nokiaga ciaeayeT NPUBECTH CIMCOK UCIIOJIb30BAHHOM JINTEPATYPHI.

[Ipy moAroTOBKE MpE3eHTAllMM HEOOXOJUMO I0Jb30BaThes mnporpammoit PowerPoint?
CO3J1aBaTh aBTOPCKHUM TEKCT M CXEMBI, UCIIOIb30BATh MIUTIOCTPALIMU B COOTBETCTBHH C TEMOH (HO He
6ornee 25% 3aMMCTBOBAaHHBIX PUCYHKOB OT oObema mpe3eHTanuu). [Ipe3eHTanus roTOBUTbCA IO
OOIIMM TMpaBHJIaM, JOJDKHA BKJIIOYATh TUTYJIBHBIM claiii, ciaiapl ¢ OCHOBHBIM COJAEp)KaHUEM.
OO061ee unciio ciaaiimos — g0 10 mIT.




TeMbl 10KJI210B WIH NIPEe3eHTAIMIA:

1) XapakTepucTHKa OCHOBHBIX TEXHOJIOTMUECKHX CTaJui OHMOTEXHOJOIMYECKOTo Ipolecca II0
CO3JIaHHMI0 OMOJIOTMUYECKUX JIEKAPCTBEHHBIX MPENapaToB.

2) OCHOBHBIE METO/IbI KOHTPOJISI KauecTBa OMOIOTMYECKUX JIEKAPCTBEHHBIX MPENapaToB.

3) BuomoCTYNHOCTD IpenapaToB OHOIOTHYECKOTrO MPOUCXOXKICHUSL.

4) BHO’KBUBAJICHTHOCTH MPEIAPATOB.

5) CmocoObl mony4aroT aMUHOKHCIOT. CHocoObl TOJNYyYeHHs aMHUHOKHCIOT C HOMOIIBIO
MUKpPOOPTaHU3MOB.

6) Ilpupoma wu knaccudukanus Oakrepuodaro. [nmaBHble OTIHMYMsS OakTepuodaroB  OT
AHTUOMOTHKOB.

7) TexHonorus nony4deHus 6akreprodara. OCHOBHBIC CTaJIMU TEXHOJIOTHYECKOTO MPOLIecca.

8) Oonactb mpumenenus 6akrepuodaros. JlekapcTBeHHbIE (HOPMBI HA KX OCHOBE.

9) JleueOHble cBOiicTBAa IMpEMapaToB MMMYHOIIOOyIHHA. TEXHOJOrMYECKHE METOMbI MOIYYCHUsI
JIEKapCTBCHHBIX (POPM HMMYHOTIIO0YJIUHA YEJIOBEUECKOTO

10) Kontponb kauecTBa MpenapatoB KpoBU. TpeOOBaHUS NpaBHIBHONW NPAKTUKU MPOU3BOJCTBA
(GMP) ummyHOTTIO0 Y THHA.

11) BupycHass 0e30macHOCTh, KauecTBO U CTAaHAAPTHOCTh MCXOMHOM IUIa3Mbl U JICYEOHBIX
IIpenapaToB KPOBU.

12) Knaccudukanus u onpenenenue uatephepora. OnuumuTe GHOIOrHIECKHe CBOWCTBA IIPUPOIHOTO
uHTEphEpOHa.

13) OcHOBHBIE TEXHOJOTHYECKUE OSTallbl IONYYCHHsS HPUPOJHOrO HHTepdepoHa. JlekapcTBeHHbIC
(dhopMbI Ha OCHOBE HHTEpPEepoHAa.

14) CrangapTu3zanus JeKapCTBEHHBIX CPEICTB, MOIYy4aeMbIX METOIaMU OHOTEXHOJIOTUH.

15) MemOpaHHasi TEXHOJIOTHS, METOIBI MEMOPAHHOTO PA3JC/ICHHsI B OYHCTKE OMOTEXHOJIOTMYSCKUX
npoaykToB. Kinaccugukaius MeTo/10B, UX XapaKTepUCTHKA

16) Knerounas umxeHepus. Vcrnonb30BaHne ee METOJOB B CO3JaHUM MHKPOOPTaHU3MOB M KIIETOK
pacTeHnii — HOBBIX IIpoayleHToB bAB

17) Cenexisi ¥ MyTareHe3 Kak METOJbBI IMOJyYCHUsT OMOOOBEKTOB C IIEJNIEBBIMH  KAuyeCTBAMH.
[Ipobnema reHeTMYecKOl CTaOMIBHOCTM MYTAHTOB 10 TIPU3HAKy o0Opa3oBaHUs LEJIEBOrO
OMOTEXHOJIOTMYECKOT0 IPOAYKTA.

18) 'eneTnueckusi MHKECHEPHS W CO3JaHHE C €€ MOMOIIBI0 MPOAYIEHTOB HOBBIX JICKAPCTBEHHBIX
BELIECTB..

19)Ponp mnasmuanoit u  ¢arosoii JJHK B reHeTHYeCcKOM KOHCTPYHPOBAHUH TMPOAYIIEHTOB
OMOJIOTMYECKH aKTUBHBIX BEILIECTB.

20) OcHOBHBIC NPUHIUIBI TexHOMOrHU pekoMmOuHaHTHOW JIHK. ®epMeHThI, HCMONb3yeMbie B
TeHETUYECKON MHKEHEPUHN: PECTPUKTA3bI, JIUTa3bl U MEXAHU3M UX JIEHCTBUS

21) Ilpoteomuka. 3Ha4eHHE [T IPOU3BOACTBA JICKAPCTBEHHBIX M IHATHOCTUYECKHUX CPE/ICTB

22) MexaHu3MBbl JeHCTBHSI aHTHOMOTHKOB (MHTHOUTOPHI 00pa30BaHMs KJIETOYHOW CTEHKH OaKTEepHIii;
MHTHOUTOpPHI OENKOBOrO CHHTE3a y OakTepuil; HHTUOMTOPHI CHHTE3a HYKJIEHHOBBIX KHCIIOT;
MHTUOUTOPBI (PYHKIMIA IUTOIIA3MAaTHIECKO MeMOpaHbl MUKPOOHOM KIIETKH).

23) MexaHu3Mbl ~ pPE3UCTEHTHOCTH  OakTepuii Kk  aHTuOMoTMKam. Ilytm  mpeoposieHus
aHTUOMOTHUKOPE3UCTEHTHOCTH.

24) JlexapCTBEHHBIC TIPEMapaThl, MOJy4aeMble U3 KyJIbTYp KJIETOK JXCHBIICHS, POIHMOJBI PO30BOIA,
CTE€BMH, HANIEPCTAHKHU, Tabaka U Jp.

25) IlepciekTuBBI MPOM3BOACTBA JIEKAPCTBEHHBIX CPEACTB HAa OCHOBE KYJIBTYPbl PACTUTEIBHBIX
KJIETOK U TKaHEM.

6. OBPA3OBATEJIBHBIE U THOOPMAIIMOHHBIE TEXHOJIOT' U



6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B mpomecce o0ydeHHS HCHONB3YIOTCS pa3IU4HbIe 00pa3oBaTeNbHBIE TEXHOJIOTHH Kak
TpaAUuLIMOHHBIC (JIGKLII/II/I U CCMHHAPCKUC 3aH$ITI/I$I), TaK 1 MHHOBAIIMOHHBIC: JICKOUH C 3JICMCHTaAMH
npoOJIEMHOTO M3JIOKEHUS, MPOOIEMHBIC CEMHHAPhI, MYJIbTUMEINA U KOMIBIOTEPHBIC TEXHOJIOTUH
(mexiuum B opMe TMpe3eHTauH C HUCHOJb30BAHUMEM MYJIBTHUMEAMMHOTO O0O0OpYIOBaHUS).
Meroanueckoe obecriedeHHe MHTEPAKTUBHBIX (OPM TPOBEACHUS 3aHATHH HAXOAUTCS B COCTaBe
y4e0HO-METOMUECKOT0 KOMILIEKCa NUCHUILIMHBI Ha Kadenape. [lpu peanrusayuu paziuunwix U006
yueOHOU pabomel no  OUCYUNIUHE MOSYM  UCHONb308AMbCA  DJIEKMPOHHOE — OOyYeHue U
oucmanyuoHHvle 00pa30eamenbHble MexXHOI0UU.

JIeKUMOHHBIC 3aHATHS CTPOSATCS Ha JIUAJOrOBOM OCHOBE, HCIIOJB3YIOTCS 3JIEKTPOHHBIC
npe3ceHTaunuu, 4To CHOCO6CTBy€T AKTUBU3allMKM BHHMAHUA CTYACHTOB H JIYHYIICMY YCBOCHHIO
nu3ydaeMoro marepuana. Ha ceMHHapCKuX 3aHSATHSAX HCIIOJB3YIOTCS TUCKYCCHU IO aKTyaJlbHBIM
COoITMaJIbHBIM Hp06JICMaM, MECTOJbIL HpOGHeMaTI/I?;aI_[I/II/I CO3HAaHUA CTYACHTOB, HAIIPABJICHHBIC Ha
(dbopMupoBaHUE CIIOCOOHOCTH BHIETh, CAMOCTOSTEIBHO aHAIM3UPOBATh M HAXOMUTh ITyTH PEIICHUS
COLIMAJIbHBIX MPOOIIEM.

B ydeOHOM mpomecce UCHONB3YIOTCS Pa3sHOOOpa3HbIE METOAbI  OpraHW3alud U
OCYIIECTBIICHHS Y9€OHO-TIO3HABATEIILHOW JESATEIbHOCTH (CIIOBECHBIC, HATJIATHBIC M MPAKTHUECKHUE
METOJbI TepeAayn HWHGPOPMAIMK, NPOOJIIEMHBIC JIEKIMUW U Jp.); CTUMYJIUPOBAaHHUS W MOTHBALUH
y4eOHO-TI03HABATENILHON ~ JEATENBHOCTH  (JUCKYCCHM ¥ Jp.); KOHTPOJIS M CaMOKOHTPOJISA
(MHIUBHUIYaTIHHOTO M (PPOHTAIIEHOTO, YCTHOTO M MMCBMEHHOTO OIPOCa, KOJUIOKBUYMA, 3a4€Ta).

HeoOxoauMpIM 37€MEHTOM y4eOHOH paloThl SBISETCS KOHCYJIBTHPOBAHUE CTYAEHTOB IO
BOIIPOCaM y4eOHOro MaTepHaa.

CamocrosTenbHas paboTa CTYIEHTOB BKJIIOYA€T IOATOTOBKY K CEMHUHAPCKUM 3aHATHSM,
BBIITIOJIHCHHUEC PAa3JIMYHBIX BHU/I0B BaI[aHI/II\/JI, HAalmMCaHUC OOKJIaa0B, IIOATOTOBKY K TCKyHIEMY H
POMEKYTOYHOMY KOHTPOJIIO.

Y4eOHble 3aHATHUS MO JUCUUIUIMHE MOTYT MPOBOAMTHCS C MPUMEHEHHEM WH(POPMAIMOHHO-
TEJIEKOMMYHUKAI[MOHHBIX ~CEeTe MpH ONOCPEAOBAaHHOM (HAa PpAcCTOSHUM) HWHTEPAKTHBHOM
B3aUMOJICHCTBUM OOYy4aroIMXCs H MpernojaBaTenss B pexume ON-line B dopmax: nexiuii-
Ipe3eHTalMi, BUJCOKOH(PEPEHIINH, coOeceJoBaHUs B pexkuMe (popyma, BHIIOIHEHUSI BUPTYaJIbHBIX
MPAKTUYCCKUX pa60T, PECHICHUC CUTYAIMOHHBIX 3a/1a4, TCCTUPOBAHUA U 1.

Ta6auna S — O0pa3oBaTesibHbIe TEXHOJIOTHH, HCIOJIb3YyeMble NP PeaJu3auuu y4eOHbIX
3aHATHH

Paspgen, Tema ®dopma yueOHOro 3aHATHUS
JTUCHUTITAHBI (MOTYJIs1) Jlexums [IpakTuueckoe JlabopaTopHas

3aHATHE, pabota
CEMHHAp

Tema 1. Beenenne B 6noapmaneBTuKy. O63opnas nexyus | Cemunapet, He npeoycmompeno

buonorunueckue 1ekapcTBEHHbIE CPECTBA. peuienue

I'eHHast ¥ KJI€TOUHAS! MHXKCHEPHH, CUMYAYUOHHBIX

T€HOMHKA U TIPOTEOMHKA, X 3HAUYCHUE B 3a0ay4, OOKIAObI,

CO3/IAHUM JIEKAPCTBEHHBIX CPEICTB npesenmayuu

Tema 2. UIMMyHOOHOTEXHONOTHSL: Jlexyus-ouanoe Cemunapri, He npedycmompeno

CO3JaHNE BAKLMH, CbIBOPOTOK, UMTOKUHOB, | Jlexyus- peuierue

(haroBeix mpenaparoB. Co3naHue u npesenmayus CUMYAYUOHHBIX

MIPOU3BOICTBO AaHTUOMOTHUKOB 3a0a4, O0KAAOWbI,

npesenmayuu

Tema 3. BHOTEXHOIOTUA NOTyYEHHS Jlexyusi- Cemunapei, He npedycmompeno

TOPMOHAJIHBIX MTPENapaToB, BATAMUHOB, su3yanU3ayUsL peuienue

aMHUHOKHUCIIOT, (PepMEHTOB Jlexyusi- CUMYAYUOHHBIX




npeseHmayus 3a0ay, 00KMaOvI,
npesenmayuu
Tewma 4. [IpenapaTbl Ha OCHOBE KHUBBIX Jlexyus-ouanoe, Cemunapri, He npeoycmompeno
KyJbTYp MUKPOOPraHu3MoB. [IpoOuotnku. | Jlexyus- peuenue
JlekapCTBEHHBIEC CPE/ICTBA M3 npesenmayus CUMYAYUOHHBIX
HATYpaJLHOTO PACTUTEIHHOTO CHIPHS U 3a0a4, OO0KAAObL,
KyJbTYPBI KJICTOK U TKaHEH pacTeHHU npesenmayuu

6.2. UndopManimoHHbIE TEXHOJIOTHH

WudopmanroHHble TEXHOJIOTUH, WUCHOJIb3yEeMbIe NMPU pEATH3alMU PA3TUYHBIX BHJIOB Y4EOHOH H

BHEY4YEOHOM pabOTHI:

® JCIOJIb30BaHUE BO3MOXKHOCTEN MIHTEpHETA (B TOM UHUCIIE - 3JIEKTPOHHOMN MOYTHI
MpenoiaBaTelisi) B yueOHOM Ipoiiecce (pacchlika 3aJaHui, Mpe0CTaBICHUE BBITIOTHEHHBIX
paloT Ha MPOBEPKY, OTBETHI HA BOIIPOCHI, 03HAKOMJICHHE yJallluXCcs C OLEHKaMHU U T.[1.);

® JCHOJIb30BAHUE JIEKTPOHHBIX YYEOHUKOB U Pa3IMUHBIX HHPOPMALIMOHHBIX CAalTOB
(371eKTpOHHBIE OMOIMOTEKH, )KYPHAIBI U T.JI.) KAK HCTOYHUK HH(OPMAIIHIH;

® CIIOJIb30BaHME CPEACTB NPEACTaBICHUs yueOHOM HHPOPMALIUU (3IEKTPOHHBIX YUEOHBIX
0cOOUH U MPAKTUKYMOB, 3JIEKTPOHHBIX TPEHAXKEPOB, MPE3eHTALUHN U T.1.);

® JCHOJb30BAaHUE UHTEPAKTUBHBIX CPEJICTB B3AUMOAECHCTBUS yUaCTHUKOB 00pa30BaTEIbHOTO
nporiecca (TeXHOJIOTUU TUCTAHLMOHHOTO WIIM OTKPBITOro 00y4yeHHsl B IN100aIbHOM ceTH: BeO-
KoH(pepeHIH, BeOnHaphl, GOpyMbl, yueOHO-METOIUIECKHUE MaTEPUAIIBI U JIp.);

® UCIIOJIb30BaHME BUPTYaIbHOM oOy4atomiei cpeasl (LMS Moodle «3nexkrponnoe
0o0pa3oBaHKe») WIK UHBIX HH(OPMALIMOHHBIX CHCTEM, CEPBUCOB U MECCEHPKEPOB

6.3. [IporpammHoe obecnieyenne, cOBpeMeHHbIe MPodeccuoHAIbHbIE 0a3bI JAHHBIX

U HH(OpMaIlMOHHBIE CTIPABOYHbIE CHCTEMbI
6.3.1. IlporpammHoe o0ecniedeHne

HaumenoBanue IMpOorpaMMHoOro odecneyeHu

Ha3nauenune

Adobe Reader

[Iporpamma 11t mpocMOTpa IIEKTPOHHBIX
JIOKYMEHTOB

[Tnardopma nucranimonHoro o0yyenus LMS
Moodle

BupryansHas obydaromias cpena

Mozilla FireFox

bpaysep

Microsoft Office 2013,
Microsoft Office Project 2013, Microsoft Office
Visio 2013

[TakeT ouCHBIX TpOrpaMm

7-zip

ApxuBarop

Microsoft Windows 10 Professional

OHCpaI_II/IOHHa}I cucreMa

Kaspersky Endpoint Security

CpencTBo aHTUBHPYCHOM 3aIUTHI

Google Chrome

bpaysep

Notepad++ TeKCTOBBIN PEIAKTOP

OpenOffice [TakeT oUCHBIX TpOrpamMm

Opera Bbpayszep

Paint .NET PactpoBsiii rpadmuecknii peakTop

Microsoft Security Assessment Tool. Pexxum
nocryma: http://www.microsoft.com/ru-
ru/download/details.aspx?id=12273 (Free)
Windows Security Risk Management Guide
Tools and Templates. Pexxum nocrymna:

[Tporpammsl 11 HHGOPMATMOHHOMN
0e3onacHoCTH




HaumeHoBaHHMe IPOrpaMMHOIo odecrne4eHust Hasnayenue

http://www.microsoft.com/en-

us/download/details.aspx?id=6232 (Free)

VLC Player MenuanpourpeiBaTeb

Far Manager @DaioBbIll MEHEIDKED

Sofa Stats [IporpammHoe obecrieueHne yIsi CTATUCTHKH,
aHaJIM3a U OTYETHOCTH

WinDjView [Tporpamma a1t mpocMoTpa ¢aitnos B popmare
DJV u DjVu

IBM SPSS Statistics 21 [Tporpamma ajist CTATUCTUYECKON 00pabOTKH
JTAHHBIX

GIMP MHoromiathopMeHHOE TPOrPaMMHOE
obecrieueHue st paboThl HAJT U300PKCHUSIMHU.

6.3.2. CoBpemeHHbI€e NpodeccoHaIbHbIE 0a3bl JAHHBIX 1 HH(OPMALIMOHHbIE CIIPABOYHbIE
CHCTEMBI

Haumenosanue 56C

Indposoii oopazoBarenbHbIii pecype IPRsmart:

-90P Ne 1 — nporpamma 1t OBM «ABTOMaTH3MpOBAaHHAS CUCTEMA yIpaBieHus U(PpoBOi
oubaunorexoi IPRsmarty;

-90P Ne 2 — 371eKTpOHHO-00pa30BaTEIbHBINA PECYpPC AJII HHOCTPAHHBIX CTYACHTOB «PYCCKHUH
KAK UTHOCTPAHHBIN»

www.iprbookshop.ru

DJIeKTPOHHO-0MbIHoTeuHasi cuctema BOOK.ru
https://book.ru

OGpasoBarensHasi miatgopma IOPAMT,
https://urait.ru/

DJIEKTPOHHAsI OM0IHOTEeKAa «ACTPAXAHCKHUI IOCYAapPCTBEHHBIN YHHBEPCUTET» COOCTBEHHOM
renepanun Ha mwiargopme IbC «JaexTponnslii Untanbusiii 321 — bubanoTex»
https://biblio.asu.edu.ru

Yuémuas 3anuce oopaszosamenvroco nopmana AI'Y

JuiekTpoHHO-0n01noTeynas cucrema (AbC) OO0 «Ilosmrexpecype» «KoHcyabTaHT
CTY/ICHTa»

MuoronpoduisHbIi 00pazoBaTenbHbIN pecypc «KOHCYIBTAHT CTyIEHTay SBISETCS 3JIEKTPOHHOM
O1OIMOTEYHON CUCTEMOM, MpeoCTaBIAIoNIeH focTyn uepe3 MHTepHeT k yueOHol uTepaType u
JIOTIOJTHUTEIBHBIM MaTepuaiaM, IpUOOPEeTEHHBIM Ha OCHOBAHUH MPSIMBIX JOIOBOPOB

¢ mpaBooOnanarensimu. Karanor cogepxxut 6onee 15 000 HauMeHOBaHM U3TaHUH.
www.studentlibrary.ru

Pezucmpayus ¢ komnvromepos AI'Y

JuiekTpoHHO-0nb1noTeynas cucrema (ABC) OO0 «Ilosmrexpecype» «KoHcyabTaHT
CTY/ICHTa»

st kadenpsl BOCTOYHBIX S3BIKOB (paKyIbTETa HHOCTPAHHBIX S3bIKOB. MHOTONPO(HIBHBIIHA
obpazoBarenbHbIi pecypc «KOHCYIbTaHT CTYIEHTay SBISETCS AICKTPOHHOM OMOIHMOTEUHOM
CHCTEMOM, MpeAOoCTaBIAIoNIeH JocTyn yepe3 VHTepHeT Kk yueOHOil nuTeparype u
JIOTIOTHUTEIbHBIM MaTeprasiaM, MIPUOOPETEHHBIM Ha OCHOBAaHUU MPSMBIX JOTOBOPOB

C MpaBoOo0IaIaTENSIMK 110 HAMPABICHHUIO «BOCTOUHBIE S3BIKI)

www.studentlibrary.ru

Pezucmpayus c komnvromepos AI'Y



http://www.iprbookshop.ru/
https://book.ru/
https://urait.ru/
https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/

7. ®OHJl OHEHOYHbIX CPEACTB JIAA TEKYIIEI'O KOHTPOJIA 1

MPOMEXYTOYHOM ATTECTAILIUHA

Tabauna 6 - CooTBeTcTBHE Pa3/ies10B, TeM IMCHUILIHHBI (MOAYJIs), Pe3yJ1bTATOB 00y4eHus!

10 JUCUMUIJIMHE (MOAYJII0) M OLIEHOYHBIX CPE/ICTB

Kon xonTpomu-
No KonTponupyemsie pa3aemns! (TEMbI) pyemon HaumenoBanue
/o JUCLIUTUTAHBL* KOMIIETEHIINHU (AN OILIEHOYHOTO Cpe/CTBa
€€ JaCTH)

1 Beenenune B OnodapManeBTHKYy. Cemunap, pemieHue
buonornueckue nekapcTBEHHBIE CPECTBA. CUTYaIlMOHHBIX 3ajad,
T'eHHas u kneTo4yHasi MHKEHEpHUsl, TECHOMUKA U IK-2 JIOKJIaJIbl, IPE3CHTAIIUU
MPOTEOMHUKA, UX 3HAUEHUE B CO3IaHUU Kontp. pabora 1
JICKApCTBEHHBIX CPEJICTB

2 HNMMyHOOHOTEXHOJIOTHS: CO3/1aHUE BAaKIIMH, Cemunap, penieHne
CBIBOPOTOK, INTOKMHOB, (haroBBIX IMPEMAapaTOB. K-2 CUTYaITMOHHBIX 3ajad,
Coznmanne v IpOU3BOICTBO aHTHOMOTHKOB JTOKJTAJTBI, TIPE3CHTAIIUN

KownTp. padora 2

3. BroTexHomorus Moy4eHns: TOpMOHAITbHBIX Cemunap, perieHue
MperapaToB, BATAMUHOB, aMUHOKHCIIOT, TK-2 CUTYaITMOHHBIX 3amad,
(bepMeHTOB JTOKJIaJIbl, IPE3CHTAIIUN

Kontp. pabora 3.

4. [IpemapaTsl Ha OCHOBE KHBBIX KYJIBTYP CemuHap, pernieHne
MUKpoopraHu3mMoB. [IpobuoTuky. CUTYAITMOHHBIX 3amad,
JlexapcTBeHHBIE CpPEICTBA U3 HATYpPAIbHOTO [K-2 JIOKJIa Ibl, TIPE3CHTAIIH
PacTUTENBHOTO CHIPhS U KYJIbTYPHI KJIETOK U Kontp. pabora 4.

TKaHel pacTeHui

Tabauua 7 - Iloka3are/in OeHUBAHNUS Pe3yJIbTATOB 00y4eHHsl B BUe 3HAHUI

[Ixana Kpurepun onienuBanus
OLICHUBAHHUS
JEMOHCTPHpPYET  INIyOOKOE€  3HAaHHME  TEOPETUYECKOro  MaTepuana, yMEHHE
5 000CHOBaHHO H3JaraTb CBOM MBICIHM O OOCYKIaeMbIM BOIIPOCaM, CIIOCOOHOCTb
«OTJIIMYHOY IIOJIHO, IIPaBUJIBHO M apPryMEHTHPOBAaHHO OTBEYaTb HA BOIPOCHI, IPUBOIUTH
IPUMEPBI
4 JEMOHCTPUPYET 3HAHME TEOPETHYECKOrO0 MaTepuanga, €ro IOCIeJ0BaTEeIbHOE
«&opomOoN U3JI0KEHHE, CIIOCOOHOCTh NPUBOAUTH NMPHUMEPHI, TOMYCKaeT €AMHUYHbBIE OIIMOKH,
MCIPABJIIEMBIE ITOCJIE 3aMEYaHMs IPENO1aBaTEI
3 JIEMOHCTPUPYET HEIOJIHOE, (PparMEHTapHOE 3HAHUE TEOPETHYECKOro MaTepuaa,
(Y AOBNETBOPH TpeOyroliee HaBOJAIIMX BOMPOCOB MpernojaBaresis, JOMYCKAeT CYIIeCTBEHHbIE
TeTBHOY OIIMOKH B €r0 U3JI0KEHUH, 3aTPYJHSIETCS] B IPUBEIEHUN IPUMEPOB U POPMYIUPOBKE
BBIBOJIOB
2 JEMOHCTPHUPYET CYIIECTBEHHbIE POOEbl B 3HAHUU TEOPETHYECKOro MaTepuasia, He
«HEYJOBJIETBO | CIIOCOOEH €ro M3JI0XKHUTh W OTBETUTh HA HABOJSIIME BOMPOCHI MpernojaBares, He
PHUTEIIBHO» MO>KET IPUBECTH NPUMEPBI

Tab6anna 8 - IlokazaTen OLCHUBAHMSA Pe3yIbTATOB 00y4eHHsI B B¢ YMEHUI M BJIaJCHUI

[IIxana Kpurepun onenuBanus
OLICHUBAHHUS
5 JEMOHCTPHUPYET CIIOCOOHOCTh MPUMEHSATh 3HAHHWE TEOPETHYECKOro Marepuaia Ipu
COTIHON BBINIOJIHEHUM 3aJlaHUM, MOCIEA0BATEIBHO U IIPAaBUJIBLHO BBINIOJIHACT 3aJaHUs, YMEET
000CHOBAHHO M3J1araTh CBOM MBICIH U JIeNaTh HEOOX0IMMBbIE BBIBOJIbI
4 JIEMOHCTPUPYET CHOCOOHOCTh MPUMEHSTHh 3HAHHWE TEOPETUYECKOTr0 Marepuaia IpH




«XOPOLIOY» BBIIIOJIHCHUM 3aJlaHUM, MOCIEA0BATEIBHO U IIPAaBUIBLHO BBINIOJIHAET 3aJaHUs, YMEET
000OCHOBaHHO M3JIaraTb CBOM MBICIM M JI€laTh HEOOXOIMMBIE BBIBOABI, JIOITYCKAaeT
€IMHUYHbIC OIMOKH, UCTIPABIIIEMBIE TIOCIIEC 3aMEYaHUs PENoJaBaTes

3 JEMOHCTPUPYET OTACIbHBIC, HECUCTEMATU3UPOBAHHBIC HABBIKM, HCIBITBIBACT
«YZIOBJIETBOPHU | 3aTPYAHEHUS U JOIMYCKACT OIIMOKH MPU BBITOJHEHUH 33JaHUH, BHIOIHACT 3a/laHHE
TEJILHO» 110 IOJICKA3Ke IpernoJiaBaTess, 3aTpyAHseTcsl B OpMyJIMPOBKE BBIBOJIOB
2 HE CIIOCOOEH MPAaBUIIBHO BHITIOJIHUTH 331aHUE
«HEYIOBJIETBO
PUTEIBHO

OueHuBaHue pe3y/bTATOB 00y4YeHUS] MHBAJMAOB M JIUI[ C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS 110 JUCIUITIHHE (MOIYIIO):

JUist T ¢ HApYIICHUSIMH 3PEHHS:

- B Ie4aTHOU (OopMe YBEIMYEHHBIM MIPH(PTOM,

- B (hopMe 3JIEKTPOHHOTO TIOKYMEHTA

JIst I ¢ HapyIICHUSIMH CITyXa:

- B Ie4aTHOH (hopme,

- B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapaTra:

- B Ie4aTtHOM (opme,

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

[lpu mnpoBepeHMH NpOLEAYPHl OLCHHBAHHUS pPE3YJIbTaTOB OOy4YeHHS WMHBAIMIAOB M JIHI C
OTPaHUYEHHBIMH  BO3MOYKHOCTSMM  370pOBbSl 10 JAMCLUUIUIMHE (MOAYII0) oOecnedynBaeTcs
BBINIOJTHEHUE CJICAYIOIINX OMOJHUTENBHBIX TPEOOBaHUII B 3aBHCUMOCTH OT WHIVBHIYAIbHBIX
0co0eHHOCTEH, 00yJarOIINXCS:

a) MHCTPYKLUS IO MOPSIKY NPOBEICHUS MPOLETYPhl OIEHUBAHUS MPEIOCTABISETCS B JOCTYITHOM
¢dop™me (ycTHO, B TUCBMEHHOU (hopme);

0) nocrynHas ¢opMma MperocTaBiIeHNs 3aJJaHui OLIEHOYHBIX CpeCTB (B meuaTHoil gopme, B popme
3JIEKTPOHHOTO IOKYMEHTA);

B) JlocTymnHas Gopma IMpeoCTaBlIeHUs] OTBETOB HA 3a7aHus (MMCbMEHHO Ha Oymare, HabOp OTBETOB
Ha KOMITBIOTEPE, YCTHO).

IIpu HeoOxoauMOCTH JUIsl OOYYalOIUXCSd C OTPaHUYEHHBIMM BO3MOXKHOCTSMHU 3JI0POBbSI U
WHBAIMJIOB TIPOIIEypa OICHUBAHHS pPE3YyIbTaTOB OOYUYEHHS MO JMCHUIUINHE (MOIYIIO) MOXET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenue mpoueayphbl OICHUBAHUS PE3YIbTATOB O0YUCHHUS WHBAIUIOB U JIUII C OTPaHHYCHHBIMH
BO3MOKHOCTSIMH 3[I0POBbSl  BO3MOXXKHO C HCHOJIb30BAHHWEM JHCTAHIIMOHHBIX 00pa30BaTeIbHbBIX
TEXHOJIOTUH (TEKCTOBAsI, TOJIOCOBAs M BUJICOCBA3b Yepe3 MHTEPHET- KOMMYHHUKAIHIO0 SKype).

7.3. KoHTposibHble 3aJaHUSl M HHbIe MaTepHaJbl, HeOOX0AMMbIe /Il OLEHKH pPe3yJbTATOB
0o0y4eHHUs 0 AUCHHUIINHE (MOLYJIIO)

Tema 1. BBenenne B 0uopapmanesruky. buonorndeckue jiekapcrBeHHnble cpeacrBa. 'ennas u
KJIE€TOIYHAA UHKCHEPUHA, TCHOMHUKA U IPOTCOMUKA, UX 3HAYCHHUEC B CO3JAHHUH JICKAPCTBCHHbBIX
CpeacTB

Bonpocs! pu1s1 06¢cyxnenust Ha cemuHape 1.1

1. buodapmanestuka unu dpapmaneBTuueckas 6rnorexnoiorus. Lemn u 3anaqu.

2. Cs3b OnoapmanieBTUKHU ¢ (pyHIaMEHTATbHBIMU HayKaMHU, HHXEHEPHO-TEXHOJOTHUECKON 6a30H.
3. UcTopus u 3tansl pa3Butus (hapmareBTHUecKoi OnoTexHosnoruu. IlepcrnekTuBsl pa3BUTHSL.

4. ACTIeKTbI UCIIONIB30BaHNUs OMOTEXHOJIOTHH B IPOU3BOJICTBE JIEKAPCTBEHHBIX CPE/CTB.

5. buonoruueckue JieKapCTBEHHBIE CPEJICTBA, UX CBOMCTBA U cnerududeckre yeptel. MecTo cpenu
JPYTUX JEKapCTBEHHBIX CPeACTB. bronpenapats! A iedeHus1, NpoQUIaKTUKH U TUATHOCTUKH.




6. Bo0OBEKTHI Kak CPECTBO MPOU3BOJICTBA JIEKAPCTBEHHBIX, MPO(YUIAKTUYECKUX
JMarHocTuueckux npemnapartos. Knaccugukanus 6M000bEKTOB.

7. MakpoOOBEKThI dKUBOTHOT'O IPOHCXO0XKAeHUS. OCHOBHBIE IpyIIIHI oyyaeMbix BAB.

8. BOOOBEKTHI pacTUTEIHLHOTO MPOUCXO0KAeHUA. OCHOBHBIE TPYMIBI MToTydyaeMbix BAB.

9. buoo0BEKTHI-MUKPOYPOBHsI. OCHOBHBIE I'PYMIIbI TOIy4yaeMblx BAB.

10. BOOOBEKTHI- MAKPOMOJIEKYJIBI C (PEPMEHTATUBHON aKTUBHOCTHIO.

11. buotrexHomorn4eckuil npouecc Kak NpoMeKyTOUHbIN, KaK 3aKJIFOUUTEIbHBIN 3Tall CO3AaHUS
Je4eOHOr0, MPOPUIAKTUYECKOTO MU TUarHOCTUYECKOT0 Npenapara

12. TlurarensHBIC CPEbI, UX KIIACCU(PUKALNSL, OCOOCHHOCTH PEIENTYPHI (COCTABOB) B 3aBUCHMOCTH
OT LIeJIM MCII0JIb30BaHM U BH1a O000bekTa. MeTobl CTepUIIN3alK TUTATENbHBIX Cpel,

13. Boigenenue, KOHIEHTPUPOBAHHUE M OUHMCTKA KaK CTAJMH B IPOM3BOJICTBE OMOTEXHOIOTUYECKUX
IPOAYKTOB. X XapaKTepUCTUKN U OCHOBHBIE METO/BL.

14. CrangapTu3anus JeKapCTBEHHBIX CPEICTB, MOIy4aeMbIX MEeToJaMH OroTexHoorun. dacoBka.
15. OcHoBHBIE TapaMeTpbl KOHTPOJIS U YIIPaBJIEHUS OMOTEXHOJIOTHYECKUMU MPOLIECCAMHU.

16. Enunas cucrema GLP, GCP u GMP npu 10KJIMHUYECKOM, KIMHUYECKOM UCIIBITAHUU
JIEKapCTBEHHBIX CPEJCTB U MX NpousBoacTBe. TpedoBanust GMP k OnoTexHOIOTHYECKOMY
IIPOU3BO/JICTBY.

17. Opranusanus KOHTPOJIS 3a OXPaHOM OKpYKarolel cpeibl OMOTEXHOIOIMYECKOI0 IPOU3BOJICTBA.
Knaccudukanus orxonoB. O4MCTKa U YTHIIM3ALUS OTXO/10B.

Bonpocsl 1u1s 00cy:xneHuss Ha cemuHape 1.2.

1. Cenexuus Kak OIMH W3 METOJIOB MOJyYeHHS 00JIee TPOTYKTUBHBIX OMO000BEKTOB M OMOOOBEKTOB C
JpYTMMH KauecTBaMu. BapuannoHHble psibl.

2.Myrarene3. ®@u3ndeckue, XMMHUUECKHE, OMOJIOrMUYECKUE MyTareHbl, MEXaHU3M UX JEHCTBHUSL.
Knaccudukanus myrauuit. [Ipo6iema reHeTndeckoi cTaOMIBHOCTH MYTaHTOB 110 IPU3HAKY
o0pa3oBaHMS MEJIEBOTO OMOTEXHOJIOTHYECKOTO MPOIYKTA.

3. Knerounas nnxeHepus. Vcrosb30BaHne €€ METOA0B B CO3JaHUM MUKPOOPTaHU3MOB U KIIETOK
pacTeHuii — HOBbIX IpoayleHToB BAB.

Metoz ciusHUSA TPOTOILIACTOB IPUMEHUTEIBHO K PACTUTEIBHBIM KIETKAM.

4. MeTo/1bl KJIETOUHOM MH)KEHEPUU IPUMEHHUTEIBHO K )KUBOTHBIM KjleTKaM. [loHsTHEe rudpruoMBbl.
5. 'eHeTH4ECKHS MHKEHEPUS U CO3JAHME C TIOMOIIBIO €€ METOI0B IPOAYLEHTOB HOBBIX
JIEKAPCTBEHHBIX BELIECTB.

6. ITnazmuasl. Ux GyHKIMH, OCHOBHBIE (PU3UKO-XMMUYECKHE XapaKTEPUCTUKH, B3aUMOJIeHCTBIE
IIJIa3MHJT ¢ TEHOMOM XO35IMHA.

7. Ponb nnazmuano# u garosoii [IHK B reHeTHYeCKOM KOHCTPYUPOBAHUU MTPOYIIEHTOB
OMOJIOrMYECKH aKTUBHBIX BellecTB. [[oHATHE BEKTOpa B TEeHETUYECKON UHKEHEPUH, BEKTOPHbIE
MOJIEKYJIbl Ha OCHOBE M1a3MuAHOM u ¢arosoit JTHK.

8. OcHOBHbIE IPUHIUIIBI TeXHONOTHH pekomMOnHanTHOW JIHK. depmenTsl, Hcnonb3yeMble B
TEHETUYECKON MHKEHEPHUN: PECTPUKTA3bI, JIMTa3bl U MEXAHU3M UX JIEHCTBUS.

9. 'eneTnueckre Mapkepsl.

10. I'enomuxka. [TonHOe cekBeHNpOBaHKE TeHOMA. 3HAUEHNE MEXTYHAPOAHOI 0 IipoekTa «I'eHoM
YeJI0BeKa» B METMKO-OMOIOrMUECKOM acleKTe.

11. IlporeoMuka. 3HaueHue 715 MPOM3BOACTBA JEKAPCTBEHHBIX U AMATHOCTUYECKUX CPENICTB.
12. MeTta60113M MUKPOOHOM KIIETKH U €T0 BIIMSHHAE Ha OMOTEXHOJIOTHIOTIPON3BOICTBA
JIEKapCTBEHHBIX CPEACTB

CuryanuoHHbIE 321241

3anava 1 M3BecTHO, YTO B yCIOBUSIX MPOMBIIIJIEHHOTO TPOU3BOJICTBA MPUPOIHBIE TPOoAylIeHTh BAB
JIOJDKHBI OBITH TeHETHYEeCKH MoIudHuIMpoBanbl. Kak peraercs naHHast mpobdiema B IiaHe

3¢ deKTUBHOCTH U 0€30MaCHOCTH MOJyYEHUS JIEKAPCTBEHHBIX CPEJCTB?



3anmaua 2 Opranuzanus 1000ro GMOTEXHOIOTHYECKOTO MTPOU3BO/ICTBA JIEKAPCTBEHHBIX CPECTB
IpearnosiaraeT NoAroTOBUTENbHBIN 1 OCHOBHOM 3Tanbl. Kakue Bubl paboT IpOBECTH Ha ITHX 3Tanax
IIPOU3BOJICTBEHHOIO Ipolecca’?

3anauda 3 CynepnpoyleHT — 3T0 OMO00OBEKT MPOMBILIUIEHHOI'O UCIIONIb30BaHus. Kak MOXXHO
MOJYYHUTh €r0 U KAKMMHU CBOWCTBAMHM OH JIOJDKEH 00J1a1aTh B OTJIMYHME OT IPUPOAHOTO IITaMMa
KYJbTYpbI?

3anaya 4 MoXeT 1 yTUIM3aUs OTX0J0B OMOTEXHOJIOTMYECKOTO ITPOU3BO/ICTBA JIEKAPCTBEHHBIX
CPEICTB HAHECTHU CYIECTBEHHBIN Bpea skonorun? Kakosa cxema yTHIIM3alMK KUIKUX OTXOL0B?
3amaua 5 M3BecTHO, 4TO TPpeOOBAHUS SKOJIOTUHU YACTO HE COBIMAAIOT C PEriIaMeHTOM
(bapMareBTUYECKOr0 IPOM3BOJICTBA B LIEJIOM U OMOTEXHOJIOIMUYECKOro B 4acTHOCTH. Kakue Buabl
OUMCTKU U JIJIs1 KAKOT'0 Pojia OTXO0B IIPEAyCMaTpUBAET UCIIOJIb30BaHUE AKTUBHOT'O UJIa U
«IITaMMOB-JECTPYKTOPOB»?

3anava 6 IIpu nosyueHun MHOTUX OMOJIOTMYECKUX JIEKAPCTBEHHBIX CPEJICTB UCIIOIB3YIOTCS METObI
reHeTUYeCcKoi nuxkenepuu. Yo BkimrodaeT B ceOs noustue pexkomOunantHas JJHK u kak ee moxxno
MOJIY4UTh?

3anaua 7 CoBepleHCTBOBaHUE OMOOOBEKTOB KaK HCTOYHUKOB OMOJIOIMYECKHX JIEKAPCTBEHHBIX
CPEICTB BKJIIOYAET HECKOJIbKO HarpaBieHu. OnpeennTe 3TU HallpaBJIEHUs] B COOTBETCTBUU C
LIEJIEBBIMU 3aJJa4aMHU.

3anaua 8 IIpu mpOMBIIIIEHHOM [OJYYeHUH PEKOMOWHAHTHBIX O€IKOB BEIOOP MUKPOOpPTraHU3Ma-
MIPOJYLIEHTA 3aBUCUT OT MHOTUX (pakTopoB. Ompenenure Kputepun 0T00pa MUKPOOPraHUu3Ma.
KonTpoabHnas padora 1.

1. B GMOTEXHOJIOTUY MIOHATHIO «OMO00BEKT)» COOTBETCTBYIOT CIEAYIONIUE ONPEICTICHIS:

A - opranusM, Ha KOTOPOM HUCIBITEIBalOT HOBbIE BAB;

b - opranusmsl, BeI3bIBaIOIINE MUKPOOHYIO KOHTAMUHALIMIO TEXHOJIOTMYECKOI0 000py10BaHuUs;
B - pepmenT, ucnonb3yemblil s FTeHHO-UHXEHEPHBIX IPOLIECCOB;

I' - opraamsm, hepMeHT (TPOMBIIIICHHBII OMOKATAIN3aTOP) — CPEACTBO MPOU3BOICTBA IS
MOJTy4YEeHHUs JIEKAPCTBEHHBIX, MPO(PUIAKTUYECKHUX, TUATHOCTUYECKUX MTPErapaToB.

N1 - bepMeHT, UCTIOIb3YyEMBIi B JIEUEOHBIX LIEIX.

2. OTnnuuTeNnbHbIe 0COOEHHOCTH 3YKapUOTUYECKOM KIIETKU:

A - mainbli pazmep;

b — orcyrcTBuHE Aapa;

B - purnHas kneroyHas CTEHKA;

I' - oTcyTCTBHE CYOKIIETOUHBIX OpraHesll;

I - xpomocomuas JTHK B siape.

3. OtnuuuTenbHbIe 0COOEHHOCTH MTPOKAPHOTHUYECKON KIETKU:

A - GonpInii pazmep;

b - Hanmuume saapa;

B - Hanuyne cyOKJIETOUHBIX OpraHes,;

I' - MHOTOCTIOMHAsA KJIETOYHAs CTEHKA,

I - xpomocomuas JIHK B nuromnnasme.

4. OnTUMaNbHBIM TEMIEPaTypHBIA PEXUM Pa3BUTHI MUKPOOPTaHU3MOB-Me30(HII0B

COCTaBJISIeT:

A -45-90 °C;

b - 10-47 °C;

B -37°C;

I'-ot1-5 mo 35 °C;

I - cBoimie 90 °C.

5. Hocurenb reHeTHUECKON HHPOPMAIUH JTOJIKEH YAOBIETBOPATH TPEOOBAHUSIM:

A - perunupoBaTbes ¢ BBICOKOH TOYHOCTBIO;

b - He moaBepraTbcsi XUMUYECKOMY THAPOIIN3Y;

B — nocnenoBaTenbHO NPUCOEINHATD 3BEHbSI PACTYILEH TOJMHYKICOTHIHOM 1IETH;

I' - BEICTYIaTh B Ka4€CTBE IEPEHOCUYHKA DHEPTUU;



J1 - 06pa3oBBIBAaTh 3aMKHYTYIO KOJIbLIEOOPa3HYIO CTPYKTYPY.

6. OnepoH — 3710...

A - yuacrok JIHK, conepxamuii HeCKOJIBKO CTPYKTYPHBIX T€HOB, TPAHCKPUOUPYEMBIX C
obOpasoBanueM oiHOH nonunucTponHo MPHK;

b - yuacrok /JIHK, conep:xamuii OaMH CTPYKTYpHBIN I'€H;

B - HykneoTuHas OCIe10BaTEIbHOCTh, KOAUPYIOLIast OUH O€JI0K;

I' - HykneoTuaHAas MOCIEA0BATEIBHOCTD, COAEPIKAILAS OJUH CTPYKTYPHBIH I'EH;

N1 - nmuaHas mostekyna MPHK, kogupyromas HeCKOJIbKO OEITKOB.

7. TexHuKa FreHHO-UHKECHEPHOI'0 SKCIIEPUMEHTA BKIIIOYAET:

A - KonMpoBaHUE IeHa Yell0BeKa, OTBETCTBEHHOT'O 3a CUHTE3 HEOOXOJMMOTr0 MPOYKTa;
b - Moau(uKanuio reHeTUYecKoro anmnapara 00JIbHOTO Il yBETHUCHHS

OMOCHHTEe3a HEOOXOIUMBIX ITPOAYKTOB;

B - BHenpenue MukpoOHo# kieTku ¢ pekomOunantHoi JIHK B opranusm

YEIJI0BEKA;

I' - KynbTUBHpOBaHUE U BbIIEJIEHHE MUKPOOHBIX KJIETOK ¢ pekomOuHanTHeiMU JIHK;
J1 - BHeIpeHrne MUKPOOHOU KJIeTKU ¢ pekomOnHaHTHOM /IHK B opranusm »KMBOTHOTO;
E - BHepeHue yei0Be4eCcKOoro reHa B jIa3Muly MUKpOOHOH KJIETKHU.

8. ®yHkunoHanbHas aktuBHOCTh JJHK-nuras:

A - nu3upoBanue (pactBopenue, rugponns) JHK;

b - o6pazoBanue hochoaudrhuUpHBIX CBSI3EH MKy KOHIIAMU TOJTMHYKICOTH THBIX TICTICH;
B - meTuimpoBaHue HYKJIEOTHIOB;

I' - merrpanmuzanus JHK;

I - pacmerienue JIHK.

9. 3amuTa KJI1€TOK OT NpoHUKHOBeHUs yyxepoanoi JIHK 3akmtouaercs B:

A - peryaMpoBaHuU MPOHULIAEMOCTH KJIETOYHON MeMOpaHbI;

b - ykpynaenun ayxepoanoit JJHK;

B - runponuse (pacmenienun) uyxepoanon JTHK;

I' - MetunupoBanum uyxepoanoit JJHK;

J1 - HerTpanuzanuu vyxxepogson JTHK.

10. Ins BBenenust pekom6buHantHoil JJHK B mpousBoicTBe npenapatoB METOJ0M FeHHOM
VH)KEHEPUU UCIIOJIb3YIOT:

A - XpOMOCOMBI;

b - nnasmuger;

B - pubocomsr;

I' - Tu30CcOoMBI;

I - sapa KIeTok.

11. [na3muna npeacrasisieT coOOi:

A - onpeneneHHbId ITaMM KHIIEYHON NaJIOYKH, UCIIOJIb3YEMBIN JUIs
OMOTEXHOJIOTMYECKHX IIeTIeH;

b - konprieo6paznyro monekyny JIHK;

B - yuactok nenu PHK, nHecymuii mHpOpMaIuio o CTpyKType reHa;

I' - BHEXpOMOCOMHBIH 3JIEMEHT FeHETHYECKON HHPOpMAIIH;

J1 - BUpYC, pa3MHOAIOMIMNCS B IIUTOIIIa3ME MUKPOOHON KIETKHU;

12. OT60p TpaHnchOpMHUPOBAHHBIX KJIETOK, CoJepKamux pekomonHanTHyo JJHK
(rubpuaHYIO MIa3MHLY) TIPOBOIAT:

A - TECTUPOBAHUEM HA PE3UCTEHTHOCTh K PA3JIMYHON TEeMIIEpaType;

b - TecTupoBaHuEM Ha PE3UCTEHTHOCTD K ONpPE/IEICHHBIM aHTUONOTHKAM;

B - o cnocoO6HOCTH OKpaIMBaThCsi FeMaTOKCUIIMHOM;

I' - mo MmopdonornyeckuM npru3HaKaMm;

J1 - 10 CKOPOCTH POCTA U PA3MHOKEHUS.

13. Ha3znaueHne NUTaTENbHBIX CPEX;

A - 3amuTa KJIETOK OT BO3ACHCTBUSA (DAKTOPOB BHEIIHEH CPEIbI;



b - mognepxanre oNTUMANBHBIX I POCTa KIETOK (PU3UKO-XUMHYECKHUX YCIIOBHIA,
B - oGecnieuenue KIeTOK MUTATEIBHBIMH BEIIECTBAMU JJII CHHTE3a OMOMACCHI;

I' - oGecrniedenne KIETOK MUTATEIBHBIMU BEIIECTBAMU JIJIsi CHHTE3a HEOOXOMMBIX MTPOTYKTOB
KU3ZHEIEATEIIbHOCTH;

J1 - BCce BBIIIETIEPEUYHCIIEHHOE BEPHO.

14. Ilpenmyi1ieCTBEHHBIN UICTOYHUK CEPbI B MUTATEIBHBIX CpPEAax:

A- cepoBOI0OpOL;

b — cynbdut HaTpus;

B - mucreunn;

I' - kpucranmnuueckas cepa;

[ - cepHas kucnora.

15. ObecrnieueHne U COXpaHeHHE CTEPUIILHOCTU MUTATEIBHBIX Cpell 00eCTIeYBAIOT:
A — MHIUBUAYAIBHON CTEPUIN3ALMEN UCXOAHBIX KOMIIOHEHTOB CPEJIbL;

b - Tepmudeckoit crepunuzarueit cpebl (BO3AYIITHBIN METON);

B - crepunmsyrommeii puinbTparmei;

I' - noGaBiIeHEM aHTHONOTHKOB;

J1 - Bce BBILIETIEPEYHCIEHHOE BEPHO.

Tema 2. UMMyHOOMOTEXHOJIOTHSI: CO3IaHUE BAKIIUH, CHIBOPOTOK, HIMTOKMHOB, (hparoBbIX
npenapatoB. Co3gaHue U NPOU3BOACTBO AHTHOUOTHKOB

Bonpocsl a4s o0cy:xaennst Ha cemuHape 2.1.

1. UMMyHOOMOTEXHOJIOT Sl KaK OJMH U3 pa3esioB OMOTeXHOJOrMH. OCHOBHBIE COCTABIISAIOLINE U
yTd QYHKIMOHUPOBAHUS UMMYHHOM CHCTEMBI.

2. YcuneHrue UMMYHHOT'O OTBETa € IIOMOIIbI0 UMMYHOOHOIIPENapaToB, UX KiaccuuKarus.
HNmMmmyHOCYynIpeccopsl.

3. Bakuunsl. Onpenenenue, kiaccuukamnmu.

4. CocraB BakllMH, ()YHKIIUU KOMIIOHEHTOB, IPUMEPBHI.

5. TpaguuOHHBIE METOIBI MOY4YEHHSI BAKI[UH, T€HHO-NHXEHEPHBIE KUBbIE BAKIHBI.
CpaBHuTenbHas xapakrepuctuka. CTaHaapTu3anms.

6. CeiBopoTku. Onpenenenue, MeTobl nonydeHus. CTangapTusanms.

7. bakrepuodaru. OnpenenacHue, METOIbI OTyUYeHHs. ACCOPTUMEHT.

8. IHTepneKNHbI: MEXaHU3M OMOJIOTMYECKON aKTUBHOCTH; NEPCHEKTHBBI IPAKTUUYECKOTO
MIPUMEHEHHS.

9. MukpoOuosoruueckuii cuHTe3 MHTEpIeHKHUHOB. [loyueHre npoayIIeHTOB METOJaMH
reHEeTUYECKOM nHKeHepuu. [lepcrekTHBbl OMOTEXHOIOIMUYECKOr0 IPOU3BOCTBA.

10. UnTepdeponsl. Knaccudukanms. Bugocneunpuanocts nuHTEpGHEpOHOB.

11. Meroas! nomyuyeHust UHTEp(GEPOHOB U UX orpaHnyeHus. UHIyKTOpsl HHTEP(EPOHOB: X
MIPUPOJA; MEXAHU3M MHIYKIUH.

12. TIpomblliuIeHHOE TPOU3BOICTBO MHTEP(HEPOHOB HA OCHOBE MPUPOJIHBIX NCTOUHUKOB. CHHTE3
Pa3IMYHBIX KJIACCOB MHTEp(epOoHa yeloBeKa B FTeHETUYECKU CKOHCTPYHUPOBAHHBIX KIETKAX
MUKpOOprann3moB. [IpobieMsl cTangapTH3aLUN.

Bonpocsl 1u1st 00cy:kaeHust Ha cemuHape 2.2.

1. AHTHOMOTHKY KaK OMOTEXHOJIOTUYECKUE MPOAYKTHL. bronornueckas poiab aHTHOUOTHKOB KaK
BTOPUYHBIX META0OJIUTOB.

2. [Ipoy1ieHThl aHTUOMOTHUKOB, UX XapaKTEPUCTHKA.

3. MeTtoasl CKpUHHHTA TTPOIYIIeHTOB. [IyTH co3aHns BBICOKOAKTHBHBIX MTPOTYIIECHTOB
AHTHOUOTHKOB.

5.Metoapl COXpaHEHHUSI TAMMOB CYNEPIPOAYIIEHTOB AHTHOUOTHKOB.

6. buocuHTe3 aHTUOMOTUKOB: MYJIbTHU()EPMEHTHBIE KOMIUIEKCHI, COOpKa YTIEepOIHOTO CKeNeTa
MOJIEKYJT aHTUOMOTHKOB, IPUHAJISKAIIMX K OeTa-TaKkTamam.



8. brnocuHTe3 aHTHOMOTUKOB: aMUHOTIIMKO3U/IOB, TETPALUKIMHOB, MAKPOJIHU/IOB.

9. O0uMe 3aKOHOMEPHOCTH (PEPMEHTALMOHHOTO ITpoliecca ONOCUHTE3a AHTUOMOTHKOB.

10. ®akTOpHIl, BIHUSIONIME HA MHTCHCUBHOCTh OMOCHHTE3a aHTUOMOTHKOB.

11. TexHosorust OMOCHHTE3a AaHTUOMOTUKOB: THUIIbI (PEPMEHTALMM, TEXHOJIOrHYEeCKas CXema
IpolLecca Npou3BOACTBA.

12. Boiaenenue 1 04UCTKA aHTUOMOTUKOB (IIPUMEPBI UCIIOIb30BAHUS MPOLIECCOB SKCTPAKIUH,
copOuuu, MeMOpaHHbIX TexHoJoruii). CyIika mpernaparoB aHTHOMOTUKOB, HCIIOJIb3yeMast
anmaparypa.

13. Crangaptusanust aHTHOMOTUKOB. KOHTpOIIh KauecTBa JeKapCTBEHHBIX ()OPM aHTUOMOTHKOB.
14. DxonoruuecKkue acCueKThl OpraHu3ali OMOTEXHOIOIMUECKOr0 MPOU3BOICTBA AaHTHONOTHKOB.
15. Mexanu3Msbl JeCTBUSI aHTUOMOTHKOB (MHTHOUTOPBI 00pa30BaHMsI KJICTOYHON CTEHKH OaKTepuii;
MHTUOUTOPBI OEJIKOBOrO CUHTE3a y OakTepuil; MHTMOUTOPBI CUHTE3a HYKJIEUHOBBIX KHCIIOT;
MHTUOUTOPBI (PYHKIIHIA TUTOIUIA3MAaTHIECKO MEMOpaHbl MUKPOOHO! KJIIETKH).

16. MexaHu3Mbl Pe3UCTEHTHOCTH OakTepuil kK anTuOnoTrkam. Ilytu npeononeHus
AHTHOMOTHUKOPE3UCTEHTHOCTH. HOBBIE MoKoNeHHS 11e(haIOCTIOPUHOB, IEHUIIWILTUHOB U JIp.

CuryanumnoHHble 321241

3anaua 1 B npou3BoaCTBe NEHUIMIUIMHA B Havase (pepMeHTalu ObLIO 100aBICHO B MUTATEIbHYIO
Cpeay OIpeJesIEHHOTO KOJUYECTBO (PEHMITYKCYCHOM KHCIIOTBI, YTO MPUBEIIO K CHIDKEHUIO BBIXOA
1esieBoro npoaykra. Kakast ommoOka Oplia JoIynieHa B JaHHOM cirydae?

3agaua 2 CyiecTByeT MOHATHE KIACCUYECKOro CKpUHUHIA aHTUMUKPOOHBIX CPEJCTB U TApreTHOTO
CKpUHHHTa. B ueM 3axitouarorcs oTandus?

3agaya 3 MOXXHO JIM MTOJIyYUTh JICBOMULIETUH MeTO10M OuotexHosiorun? [IpoBeaure cpaBHEeHUs €
JPYTHUMU METOJIaMU TIOJYUYEHUS! IaHHOTO JIEKAPCTBEHHOI'O CPEJICTBA B COOTBETCTBUU C TAKUM
napaMeTpoM, Kak peHTa0elbHOCTh IPOU3BOJICTBA.

3anaya 4 B OMOTEXHOJIOIMH CYILIECTBYET METO/I CO3/JaHUSI HOBBIX aHTUOMOTHYECKUX IIPErapaToB ¢
UCIOJIb30BaHUEM MyTacuHTe3a. Ha npumepe aMUHOTTIMKO3UAHBIX aHTUOMOTUKOB MIPEJICTaBbTE €T0
BO3MOYKHOCTH.

3amava 5 OnHa U3 MH(PEKIMOHHBIX KJIMHUK 3aKyIHIa MapTUU NeHULIMIMHA U CTPENITOMULIMHA.
Uepes HEKOTOpOE BpeMsI B allTEKy MPUIILIH >KajJlo0bl HAa OTCYTCTBUE TEpareBTUYECKOro A dekra
MOYTH y BceX 00ibHBIX KITMHUKH. [Tocie mpoBepku B 1aboparopun LIKKJIC Obl10 ycTaHOBIEHO, YTO
3TO CTaHAApTHBIE Ipernaparbl — He panbcudukaTsl. [Ipoananusupyiite 3Ty CUTYalLUIO ¢ TOYKU
3pEHMsI FTeHETUYECKUX aCIEKTOB «MH(MEKIMOHHOM PE3UCTEHTHOCTH UIIH «TOCIIUTAIBHOM
UHG)EKIN.

3anauda 6 B npornecce OnocnHTe3a aHTHOMOTUKOB OOJIBIIIOE 3HAUEHHE UMEET COJIepKAHUE YIIIepoa,
a3zoTa u (hocdopa B muTaTeIbHON cpene. Kak BIuseT u3sMeHeHne Co/iep KaHns STUX BELIECTB Ha
nporecc OMOCHHTE3a BTOPUYHBIX METAO0JIMTOB, U Ha TPOLlecC (pepMEHTALIMH B LIETOM.

3anava 7 Onpenenure posib TeHHOW HHKEHEPUU B CO3JIaHUU UMMYHOOUOMPENapTaToB.

Kputepuu olleHKH peleHns CUTYallMOHHbIX 3aj1ay :

OLIEHKa «OTJIMYHOY» BBICTABIISETCS CTYAEHTY 3a MIPaBIWJIbHOE TOHUMAaHUE 33/1a4H, IOTHYHOE,
000CHOBAHHOE TEOPETUYECKUMHU 3HAHUSIMU U MPAKTHUECKUMH HAaBBIKAMU PELICHUE, TPaBUIbHOCTh
pelleHns, yMEeHUe aHAJIU3UPOBaTh, CPAaBHUBATH, JI€IaTh 3aKII0UCHMUS;

OLIEHKA «XOPOILI0» BBICTABIISETCS 3a MOHUMAaHHUE 3aJIaHMsl, TPABUIBHOCTD PELICHUS IPU HATUYUN
HEeOOJIBIINX OMMOOK M HETOYHOCTEH B JIOTHKE PACcCYKICHUN, OObSICHEHHH BBIIBUTAEMBIX PEIICHHH,
YMEHHUE aHAIU3UPOBATh, PACCYXIaTh, HO IPU HEOCTATOYHOM cTeneHH 0000IIeHNs 3aKII0UeHU];
OLIEHKA «yJOBJIETBOPUTEIHHO) - BHICTABIISIETCS CTYJIEHTY 3a HEMIOJIHOE IOHUMaHUE 33/1a4H,
HE00XO0AMMOCTh HaBOSIIUX BOIPOCOB MPH MOMCKE PELICHHs, HEIOCTaTOYHO Pa3BUTOE yMEHHE
000011aTh ¥ J1e7aTh JIOTHYECKUE 3aKITFOUCHHS, HATMYUE OMUOOK B PEIICHUH;

OLIEHKA «HEYJIOBJICTBOPUTEIBHO» - 32 HEBBINOJHEHUE 3a/laHUsl WM BBIMOJIHEHHOE HENpaBHIIBHO
3aJlaHue C JOMYIIEHHEM MHOKECTBA OIIMOOK U He3HaHHWEM (PaKTUYECKOro MaTepuaa.

KonTpoabHas padora 2.



1. IIpu KyIbTUBUPOBAHUHU MPOAYLIEHTA IEHUIMIIMHA B KAYECTBE HCTOYHUKA yTriiepo/ia
MPEUMYIIECTBEHHO UCIOIB3YIOT:

1. rimoko03y ¢ no6aBneHneM HEeHUITYKCYCHONU KHCIOThI

2. arietaTt HaTpUA ¢ 100aBICHUEM TITIOKO3BI

3. TIII0KO03Y C 100aBJIEHUEM JIAKTO3bI

4. caxapo3y ¢ 100aBIeHHEM HATpHs rUApoKapOoHaTa

2. 115 nosty4eHus ONpeelIeHHOT0 TUIa NEHUIMIIMHOB HE00X0IMMO BBE/ICHUE B
MUTATEIBHYIO CPEly €r0 METa0OIMUECKOTO MPE/IIECTBEHHUKA:

. 5,6-mnMeTnIOEH3NMHUIA30I1a

. JUMETHIITUPOBUHOTPATHYIO KUCIIOTY

. (DeHUITYKCYCHOU KHCIIOTHI

. 0-aMHHOQIUTTMHOBOM KHUCIIOTHI

. K monycunrernueckum aHTHOMOTHKAM TPYIIIBI IEHUIUIIMHA OTHOCSTCS:

. KapOeHULIUIUTHH

. TCHTaMULIUH

. HOp(IIOKCaIH

. JOKCHUIIUKJIUNH

. OgHUM U3 IPU3HAKOB OKOHYAHUS Ipolecca pepMeHTaIK pu OMOCHHTE3€ MEeHUIIMIINHA
SBIISICTCS MCUE3HOBEHHE U3 TTUTATEIILHOU CPEIbI:

1. 6enkoB

2. )KUpOB

3. yIieBoJ0B

4. coenunenus docdopa

5. Ilpu monyueHun BHICOKONMPOAYKTUBHOTO mTamma Penicillium chrysogenum npumensnu
yIBTPadUOIETOBOE U3ITYyUCHHUE C LENbIO:

. CTepUIIN3alluU BO3AyXa

. IUTATEJbHBIE CPEbI

. MyTareHa

. CTEPHIIN3AIIUH TTOCY/IbI

. [IpoaylieHTOM CTpenTOMUIIMHA SIBISIETCS:

. Saccharomyces cerevisiae

. Penicillium chrysogenum

. Bacillus polymyxa

. Actynomyces

. He BBOZAT B KyNnbTypalIbHYIO CpEy Ha CTaJUU OMOCHHTE3a aHTHOMOTHKA:

. CTepUJIbHBINA BO3YX

. ICHOTaCUTEIN

. IeHOOOpa3oBaTeu

. B TpOMBIIIIIEeHHOM TTPOM3BOJICTBE AHTHOMOTHUKOB TTPH KYJIbTHBUPOBAHUU MHUKPOOPTAaHU3MOB
UCTOJb3YIOTCS:

. IOBEPXHOCTHOE KYJIbTHBHPOBAHHE

. TIyOWHHOE KyJTbTUBUPOBAHUE

. Kakas niens He mpeciemyeTcst mpu mepeMennBaHuy CPENibl B peakTope:

. yaJieHHe ¢ TIOBEPXHOCTH KJIETOK MPOAYKTOB OOMEHa U JIM3HCca KIETOK

. pacmbUIEHHE BO3/1yXa, BRIXOSIIETO U3 OapOoTepa

. paBHOMEpHOE pacrpeeNieHNue MUTATETbHBIX BEIECTB

4. oTneneHne KylIbTypallbHOW CPeIbl OT MPOTyIIEHTa

10. HIupokoe mpuMeHeHUE ISl MPOMBIIIUIEHHOTO BBIJEIICHUS U OYUCTKA aHTUOMOTHKOB
HaXOJIUT:

1. xpomaTorpadust B TOHKHUX CIOSIX

2. "oHOOOMEeHHas XpomaTorpadus
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3. BeICOKO3((eKTUBHAS KUAKOCTHA XpoMaTorpadus

4. OymaxHast XxpoMarorpadus

11. Ykaxute aHTUOMOTHK, 0Opa3yeMblil CHOPOBBIMU OAKTEPHUSIMH:

1. nonumekcun B

2. amdorepunud B

3. 1ayHOMHUIIMH

4. rpamunugud C

12. TokCcHUYHOCTD MJI0X0 OYUIICHHBIX [IPENapaToB CTPENTOMUIIMHA CBSI3aHa!
1. ¢ HayIMuKMeM B npenaparax rMCTaMUHOIIOI00HBIX BELIECTB

2. ¢ oOpa3oBaHHEeM TOKCUYHBIX BEIIECTB U3 CTPENTOMUIIMHA

3. C IOBBIIIEHHON CKOPOCTHIO IPOHUKHOBEHUSI CTPENITOMUIIMHA B TKAHU OpraHu3Ma
4. ¢ TOHM>KEHHOW CKOPOCTHIO MPOHUKHOBEHUS CTPENTOMULIMHA B TKAHU OPTaHU3Ma U,
TaKUM 00pa3oM, MOBBIILIEHHBIM €r0 COJIEPKaHUEM B KPOBU

13. Ykaxwure, 4To cOIMKAaET aKTUHOMHUIIETHI U OaKTEpUU KaK MPOAYLIEHTH aHTUOMOTHUKOB:
1. reHOM HE 3aKJIIOYEH B SAPO

2. hopMHpYIOT BO3AYIIHBIN MUILIETUI

3. KJIETOYHAs CTEHKa COCTOUT U3 XUTHHA

4. HanmM4Yue MUTOXOHAPUI

14. Ykaxure, ¢ yem, MPEXJIe BCETO, CBS3aH POCT aKTUBHOCTU MPOYIIEHTa AHTUOUOTHKA B
OMOTEXHOJIOTHYECKOM POU3BOJICTBE:

1. moxGopoM MOAXOIALIETO MITaMMa

2. 00paboTKOI MyTareHaMu

3. U3BMEHEHHEM TeMIlepaTyphl Ipolecca

4. IPOIOIDKUTETHLHOCTHIO (pepMEeHTAINH

15. Haubonee panmoHanbHbIi yTh 00pbOBI ¢ haroBoit HHGpeEKIen

B 1[exax (hepMEeHTAINH PU TPOU3BOJCTBE aHTHOMOTHKOB...

1. y’)xecToueHNE KOHTPOJIA 3a CTEPUIIN3ALUEN TEXHOJIOTUYECKOTO BO3IyXa
2. yKECTOUCHHUE KOHTPOJIS 3a CTEPUITU3AIME TUTATEIIbHON CPEIbl

3. moJy4eHue U UCTOJIb30BaHUE (ParoycTOMUUBBIX IITAMMOB OMOOOBEKTA

4. y)KeCTOUE€HHUE KOHTPOJIS 3a CTepUIIM3aIieil 000pyaoBaHuUs

5. y)kecToueHHe KOHTPOJIs 3a (PUIBTPALIMOHHBIMH YCTaHOBKaMHU

16. CyObearHUYHbIE BaKI[UHBI - 3TO:

1. BaKIMHBI IPOTHUB OJTHOT'O BO30YAUTES;

2. aHTUTE€HHbIE IETEPMUHAHTHI (OENKN);

3. reHeTHYeCKH MOAN(DUIIMPOBAHHBIM MATOT€HHBI MUKPOOPTaHU3M;

4. HemaTOoreHHble MUKPOOPTaHU3MbI C KIIOHUPOBAaHHBIM T'€HOM,
KOAMPYIOLIMM aHTUTC€HHbIE JIETEPMUHAHTBI TATOT€HHOI'0 OPraHU3Ma;

17. bonpime konuuecTBa UHTEp(EpoOHa - o TOTYHAIOT U3:

1. meCTUIHEBHBIX OAHOCIOWHBIX KYJIbTYp KJIETOK KypUHOTO SMOPHOHa;

2. KyJIbTUBUPYEMBIX JIEHKOIIUTOB KPOBHU YEJIOBEKA, 3apaKCHHBIX OIMPE/IEICHHBIM BUIOM
BUpYCa,;

3. KyIbTUBUPYEMBIX JTUM(OIIMTOB KPOBH UEIOBEKA, 3apaKEHHbBIX
OIpeJIeIEHHBIM BU/IOM BHPYCa;

4. KyITbTUBUPYEMBIX (PUOPOOIIACTOB KPOBU YEIOBEKA, 3apaKEHHBIX
OIIpeIeIEHHBIM BUJIOM BHpYycCa.

18. Bakiuna Dupxepukc® 3t0:

1. OunIeHHBI OCHOBHOM MOBEPXHOCTHBIN aHTUTEH BUpYCa

renatuta B (HBsAg), nony4eHHbIH ¢ TOMOIIBI0 TEXHOIOTHH
pexomOunanTHoU JIHK, ancopObupoBanHbIi Ha aMIOMUHUS

TUIPOKCHUJIE;

2. KopmiyckynspHas ciupToBast OproirHoTH(O3HAas BaKIIMHA,

obOoraiiecHHas Vi-aHTUT'€HOM;



3. AncopbupoBanHas XuMHUecKasi OpromHOTH(O3HAsT BaKIIMHA;

4. BakuuHa KopeBas KyJlbTypallbHas )KUBasi CyXas.

19. InTepnelkuH, CTUMYIUPYIOLINI SHAOT€HHYI0O UMMYHHYIO 3aIlMTY, aKTUBUPYIOLIHMI
T-nmumdonuTh! 1 ecrecTBEHHbIE KMIUIEPHBIE KJIETKH, CIIOCOOCTBYIOIUI NPOJYKIIUU aHTUTE
B-knerkamu, CTUMYJIMPYIOIIUI KJIETOYHYIO CEKPELIMIO0 BTOPUYHBIX IMTOKUHOB U JIp.

1. 1JI-1

2. NJI-2

3. 1JI-3

4. NJI-10

Tema 3. BnoTexHO0JI0THA MOJYYEeHUSI TOPMOHAJIBLHBIX MPENapaToB, BATAMUHOB, AMUHOKHUCJIOT,
¢epmenToB.

Bomnpocs! 1is 00cy:kaenust Ha cemuHape 3.1.

1. ®epMeHTBI, UCTIONb3yeMbIE KaK JIEKAPCTBEHHBIC CPEICTBA: TIPOTEOIMTHUECKUE (PePMEHTHI,
aMIIOIUTUYECKUE, TUNoTUTHYecKe (hepMeHTHI U Jp. JlekapcTBeHHbIE (OPMBI ITPEemapaToB
(bepMeHTOB, MPUMEHEHUE B MEAHIINHE.

2. OcoOeHHOCTH KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB MIPOAYIIEHTOB (pepMEHTOB. Y CIOBUS U
COBpPEMEHHBIE METO/IbI BbIJIENIEHUs (DEPMEHTOB.

3. buonoruueckasi pojib BATAMUHOB. MeTO/IbI ITOTy4eHHUS BUTAMHHOB.

4. Buramun B2 (pubodnaBuH), OCHOBHBIE POAYIIEHTHI, CXeMa OMOCUHTE3a U ITyTH
WHTCHCU(UKAIIH ITpoIiecca.

5. MuKpoopranu3Mbl IPOKAPUOTHI — MPOIYLIEHTHI BUTaMuHa B12 1 (MponnoHOBOKUCIIbIE OaKTEpUU U
Ip.): cxema OMOCHUHTE3a, Perysiusg OMOCUHTE3A.

6. MukpoOuonornyeckuii CHHTE3 MaHTOTEHOBOU KUCIOTHI.

7. MukpoOuosorndeckuii cuare3 BuTamuaa PP.

8. broTexHomornueckoe Mpou3BoACTBO ACKOPOMHOBON KUCIOTHI (BUTaMHHA C): MUKPOOPTraHU3MbI-
MIPOAYIICHTHI, Pa3IMYHBIC CXEMbI OMOCHHTE3a B TIPOMBINUICHHBIX YCIOBHUIX; XHMUYECKAN CHHTE3
acKOpOMHOBOM KUCIIOTHI U CTausi OMOKOHBEPCUH B NMPOU3BOCTBE BuTamuHa C.

9. Butamunsl rpymiel D: poayneHTs M cxemMa OMOCHHTEe3a DPrOCTepUHA; CPEIbl U ITyTH
MHTeHCU(UKaM1 OMOCUHTE3a, TIody4YeHue BuTaMuHa D u3 sprocrepusa.

10. KapoTtuHou bl ¥ uX Ki1accupuKanus, cxema OMOCUHTE3a, CPebl 111 MUKPOOPTaHU3MOB-
MPOAYLIEHTOB U PEryJIsiiusg OMOCHUHTE3a, CTUMYJISATOPBI KApOTMHOOOpa30BaHUs, B-KapOTHH.
O6pazoBanue u3 -kapoTHHA BUTAMUHA A

11. YouxunoHs! (kopepMeHThI QQ): HCTOYHMK MOTYYSHHS: JPOXKKHU U AP. UHTCHCU(UKALIUSL
OnocuHTE3A.

Bonpocs! 1151 00cy:k1eHust Ha ceMuHape 3.2

1. buorexHonorus aMMHOKUCIIOT. MukpoOuonornueckuit cuntes. [Ipoaynentst. [Ipenmymiectsa
MUKpPOOHOJIOrMYECKOTO CUHTE3a AMUHOKHUCIIOT Tepe] IPYTrUMH Crioco0aMu TOJTyYeHUSI.

2. O6ue NpUHIMUIIBI KOHCTPYHPOBAHUS IITAMMOB MUKPOOPTaHU3MOB-TIPOYIIEHTOB aMHUHOKHUCIIOT
KaK MepBUYHBIX META0OJIUTOB.

3. OCHOBHBIE YTH PETYJSAUN OMOCHHTE3a U ero MHTeHCUUKAMU. MexaHu3Mbl OMOCHHTE3a
TITyTaMHUHOBOM KHCJIOTBI, JIN3WHA, TPEOHHHA: KOHKPETHBIE IMTOAXO0IbI K PETYIISIIAN KaXKI0TO
mporecca.

4. PexoMOWHAHTHBIEC OETIKH, IPHHAJUICKAIIIE K PA3IMIHBIM TPyIIaM (U3UOIOTHIECKH aKTUBHBIX
BemiecTB. MHCynuH. ICTOYHHUKY NOTy4YeHUs; BUOBas CIeHU(UIHOCTh; UMMYHOT'€HHBIE TPUMECH.
Crnioco6s1 momydyenusi. CTaHaapTH3aus MperapaToB HHCYIHHA.

5. PexoMOMHaHTHBINA MHCYIUH yenoBeka. CriocoObl MoTydeHus yepes NpouHcynuH. CTanaapTH3ams
MpernapaToB UHCYJIUHA.

6. l'opMOH pocTa yenoBeka. MexaHu3M OMOJIOrHYecKOl aKTUBHOCTH U MEPCIIEKTUBBI IPUMEHEHUS B
MEIULMHCKON IPAaKTUKE; MUKPOOHUOJIIOTMYECKUI CUHTE3, KOHCTPYHPOBAHUE NTPOYIICHTOB.



7. DpUTPONOITHH: UCTOYHUKH MONydeHUs. TeXHONOrns Noay4eHus: peKOMOUHAHTHOTO
sputponosTuHa. CTaHJapTH3aLMSL.

8. CTepouHbIC TOPMOHBI: TPATUIIMOHHBIE HCTOYHHUKH MOJIYYSHHS; TPOOIeMbl TpaHchopMaruu
CTEPOUIHBIX CTPYKTYP; IPEUMYILIECTBa OUOTpaHCPOPMALIUY TIepe]l XUMUYECKOH TpaHchop-Manuei;
ITaMMbl MEKPOOPTaHU3MOB, 00JIaJafoIue CIOCOOHOCTHIO K TpaHchopmaruu (OMOKOHBEPCHN)
CTEpPOUJIOB.

9. KoHkpeTHble peakiiui OMOKOHBEPCUH CTEPOUIOB. MUKPOOHOIOTHYECKU CHHTE3
I'MJIPOKOPTH30HA.

CuTyanmoHHbIE 321241

3anaga 1 [IpoaHanu3upyiite MpenMyIiecTBa OMOTEXHOIOTHIECKOTO MPOU3BOJICTBA BUTAMUHOB Ha
KOHKPETHBIX IPUMEpax U ONPEAEIUTE €ro OCHOBHbIE HEIOCTATKH.

3anaua 2 [1pu npousBoacTBe BUTaMuHa PP OGMoTexHONMOrHuecKMMH METOAaMU: KaKue peKOMEHJaluu
10 ONTUMAJIBHBIM YCIOBUSAM (P€pPMEHTALUU IPOIYLEHTa HUKOTHHOBOM KUCIOTHI (BUTaMuHa PP)
MO>KHO MPEJI0KHUTH?

3anaua 3 IlonydyeHue cyOcTaHIIMM aCKOPOMHOBOW KUCIIOTHI SIBJII€TCSI MHOTOCTaAUHHBIM IIPOLIECCOM,
B KOTOPOM COYETAIOTCS METOIbl OPTaHUYECKOTO U MUKPOOHOIIOTHYECKOTO cuHTe3a. Kakoit
IIPEIIECTBEHHUK aCKOPOMHOBON KUCIJIOTHI MOJIyYalOT C UCIOIb30BAHUEM OMOTEXHOJIOTUH U KAaKOBO
3Ha4YeHHUe 3TOro JTarna AJis BCero nporecca B 1eaoM?

3anava 4 B ycnoBusaX OMOTEXHOJOTMYECKOIO ITPOU3BOJICTBA KaKK€ BUTAMUHBI Ipynibl B MOryT ObITH
MIOJIyYEHBI C UCIOJIb30BAHUEM MUKPOOHOIOIHYECKOI0 CUHTE3a?

3amada 5 [Ipon3BoaCTBO (hepMEHTOB UMEET OIPENEICHHYIO CIEM(PHUKY HX TOIYYEHUS C TOMOIIBIO
o6uotexHonoruu. Onpenenure 3Ty cnenu(UKy B COOTBETCTBUM CO CBOMCTBAMH caMUX (DEPMEHTOB.

KonTpoabHnasi pabora 3.

1. buomacca ykcycHokucibix 6aktepuii (Gluconobacter oxydans), ucnoss3yemas B
MIPOU3BOJICTBE ACKOPOMHOBOM KUCIIOTHI, COJIEPKUT 3HAYUTEIHFHOE KOJTHMYECTBO:

1. 2-keTo-L-TyI0HOBYIO KHUCIIOTY

2. d-copbura

3. youxuroH-10

4. KoQ9

2. HenocraTku KynbTyp JIpoxokenogo0Hsix rpuooB Eremothecium ashbyii u Ashbya gossipii —
MPOYLIEHTOB BUTaMHuHa B2 :

1. merxo pa3pymaroTcsi B HEHTPAIbHBIX M HIETIOYHBIX Cpeax

2. HecTaOUIILHOCTD MIPH XPAHEHUHU Ha TBEPJBIX Cpefax BO BCEM

JMara3oHe TeMIeparyp

. HECTaOUJILHOCTh TIPU XPAaHEHUU B )KHUJKHUX MUTATEIBHBIX Cpeaax

. HaKoruieHue pubodiaBuHa B 6oMacce mpo1yIeHTa

. MukpoopranuzM-npoayieHT Butamuta D

. Saccaromyces cerevisiae

. E.Coli

. Candida maltosa

. Blekslea trispora

. I[lpenmyIiecTBOM TeHHOMH)KEHEPHOTO HHCYIINHA SBIISIETCHL. ..

. BBICOKAasi aKTHBHOCTh

. MCHBIIIAs AJUIEPTEHHOCTh

. MEHbBIIIast TOKCHYHOCTh

. GorpIasi CTaOMIHBHOCTD

. BBICOKAsl YUCTOTA MPOAYKTa

. I[lpenmy1iecTBO MOTyYEHUS BHIOCTICIIU(PHUECKUX IS YeIOBEKa OCIKOB MTyTeM
MHUKPOOHOJIOIMYECKOI0 CUHTE3A. ..

1. mpocToTa 060pyIOBaHMS
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. D)KOHOMHUYHOCTb
. KQ4eCTBO CHIPhs

. CHSITHE 3TUYECKUX MPOOIIeM

. CTa0MJIBHOCTH IMPOU3BOJICTBA

. PaspaboranHast TeXHOJIOTHS OTy4EHUSI PEKOMOMHAHTHOTO DPUTPOIIOITHHA OCHOBAHA HA
AKCIPECCHUH TeHa...

. B KJIeTKax OakTepuit

. B KJIETKaX JAPOAKEH

. B KJIETKaX pacTeHUM

. B KYJIbTYpP€ )KUBOTHBIX KJIIETOK

. IPUPOJIa KJIETKH HE UMEET 3HAUCHUS

. IIpu onieHKe kKadyecTBa FeHHOMHKEHEPHOTO HHCYJIMHA TPEeOYeTCs yAeIsiATh 0COOCHHO
0oJbIlIee BHUMAHUE TECTY Ha...

. CTepHIHBHOCTD

. TOKCHYHOCTb

. QJUIEPreHHOCTh

. IUPOTEHHOCTh

. CTAOMJIBHOCTD

. B mutaTenbHyro cpeqy npu KyabTUBUPOBAHUU MPOMUOHOBBIX OaKTepuil mpu
Oouocunrese Buramuna B12 BHOCSTCS COJIN:

A. Monubaena

b. Xpoma

B. KobansTa

I'. Iluuka

. Hukens
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Tema 4. IIpennaparbl Ha 0CHOBE JKMBBIX KYJIbTYP MUKpPOOprann3mos. IIpoduornku.
JlekapcTBeHHBbIE CPEACTBA U3 HATYPAJIBHOI0 PACTUTEIBHOIO ChIPbS H KYJIbTYPHI KJIETOK U
TKaHe#l pacTeHui

Bonpocs! puis1 06cyxnenust Ha cemunape 4.1.

1. OOmue mpoOIeMbl MUKPOIKOJIOTHH Y€IOBEKa: MOHATHE CUMON03a; pa3InYHbIC BUIBI CUMON03a;
pe3uaeHTHAss MUKPOGIIOpa KETyA0YHO-KUIIIEYHOTO TpakTa. OYHKIIMU CUMOMOHTHOW MUKPOQIOPHI.
2. MexaHM3Mbl aHTarOHUCTUYECKOTO BO3AEHCTBUS OM(UI0- U MOJIOYHOKHUCIIBIX OaKkTepuil Ha
YCIOBHO-TIATOTEHHYI0 MUKpOdIopy. JucoakTepros, MpUuuHbl BOSHUKHOBEHUSI.

3. [IpousBojcTBO penapatoB HopModuiopsl. TpeboBaHUs K ITAMMaM MUKPOOPTaHU3MOB
CUMOMOHTOB.

4. O0mas cxema TEXHOJIOTUYECKOTO MPoIlecca MPOU3BOICTBA MPOOMOTHUKOB.

5. MoHomnpemnaparsl U penapaTsl HA OCHOBE CMEIIAHHBIX KYJIbTYp; J€KapCTBEHHBIE ()OPMBI
ouduaymobakTepruHa, KOMMOAKTEpHHA, JIAKTOOAKTepUHA.

6. ACCOPTUMEHT UMITOPTHBIX U OT€YECTBEHHBIX JIEKAPCTBEHHBIX CPEICTB HOPMOGIOPOB HA
OTEYECTBEHHOM DPBIHKE.

7. PacTUTENbHBIN MUP KaK UCTOYHUK CHIPbS IS PA3IMYHBIX OTpaciieil HApOJHOTO XO3sIHCTBA.
JlocToMHCTBa GMOTEXHOJIOTUH B MOJTYYEHUH OMOJIOTUYECKH AKTUBHBIX BEIIECTB HA OCHOBE KYJIBTYP
KJIETOK M TKaHEH PaCTECHHUM.

8. O0JtacT UCIOIB30BAHUS KYJIBTYP KICTOK PACTCHHM. Y CIIOBUS TIEPEX0/1a Ha IMOTyICHHE
JIEKapCTBEHHBIX IIPENapaToB HA OCHOBE KJIETOK PACTEHUM.

9. [NousiTHE KYIBTYPHI KJICTOK M TKaHEH pacTeHUH. TOTUIIOTEHTHOCTh PACTUTEIIBHBIX KIIETOK.

10. KannmycHble U CyCIIEH3UOHHBIE KYIbTYPbI, HX XapaKTEPUCTHKA.

11. ITopOop MHTPEANEHTOB Cpebl KYIbTUBUPOBAHUS AJis1 00€CIeUeHUs POCTa U CUHTE3a MPOYKTOB
BTOpUYHOTO MeTabonu3Ma. [IpuMepsl COCTaBOB MUTATENBHBIX CPE.

12. ®duTOoropMoHBbI, KaKk PEryIsTOPHI pOCTa PACTUTEIBHBIX KJIETOK B KYJIbTypax (MPUMEPHI).



13. ®akTops! (TeMIeparypa, OCBEIEHHOCTb, YCIOBUS a’palliul U Jp.), BIUSIOIINE HA CHHTE3 U
CTEINEeHb HAKOIUIEHUS! BTOPUYHBIX META0OIUTOB.

14. OcobGeHHOCTH KyIbTUBUPOBAHUS KIETOK PACTCHUN IO CPABHEHHIO C MUKPOOHOIOTHYECKUM
CHHTE30M.

15. OcHoBHBIE pa3iesnbl (TAIBI) TPU MOTYYEHUH OMOJOTMYECKH AKTUBHBIX BELIECTB U3 KYJIbTYPHI
pacTuTeNbHbIX KieToK. O01as cxema oay4eHus IPOLyKTOB BTOPUUHOIO METa0oIM3Ma U3
KYJIBTYpBl PACTUTEIHHON TKaHH.

16. IIpuMeHeHHEe pacTUTENbHBIX KIETOK AJIs TpaHCc(HOpMaIK JEKApCTBEHHBIX BEIIECTB; IOJIy4YEHUE
JUTOKCHHA, MEHTOJIA.

17. JlekapcTBeHHBIE IpenapaThl, MOIy4aeMble U3 KYJIbTYpP KIETOK KEHbILIEHS, POANOJIbI PO30BOH,
BOpoOeiHNKa, CTeBUH, HATIEPCTAHKHU, TabaKa U Jp.

18. Metoabl KOHTPOJIA U UACHTH(UKALUK OMOMACChI U IIPENapaToB, MOJYyYECHHBIX METOA0M
KJICTOYHOM OMOTEXHOJIOTHH.

CuryanmoHHbIe 321241

3agaua 1 B npou3BoJCTBE J€KapCTBEHHBIX CPEACTB, B YACTHOCTH IIPU MOJIYUECHUH aJIKaJIOUI0B,
JIOBOJIBHO 4acTO MOP(oJIornyecKas CrieliMaan3alus KJIETOK SIBISETCS OCHOBHOM NMPEANOChUIKOMN 11
aKTHUBHOIO cHHTe3a. KakoBa CBsI3b MEXAY KOJUUYECTBEHHBIM BBIXO/I0M AJIKAJIOUIOB U CBOWCTBAMU
KaJUTyCHOM KyJbTYphI KJIETOK?

3amaua 2 [1pu nonyyenuun BAB pacTUTENbHOTO IPOUCXO0KICHUS MOYKHO MCITIOB30BATh B KAUECTBE
MCTOYHHKA PE3EePBbI JUKON IMPUPOBI, IUTAHTAIIMOHHbBIE KYJIBTYPhI U KYJIbTYPbl pACTUTEIBHBIX
KJIeTOK. [1OnpenenanTe BO3MOKHOCTh OMOTEXHOJIOTHUECKOTO MPoIiecca MOJTyUYeHUs: OMOJIOTHYECKUX
JIEKapCTBEHHBIX CPECTB.

3amaua 3 [IpuBeauTe CpaBHUTENBHYIO XapaKTEPUCTUKY KAJUTYCHBIX U CYCIICH3HOHHBIX KYJIBTYp TPH
UCIOJIb30BAHUU UX B KauecTBe cyOcTpaTa /uid noiaydyeHuss bBAB 61oTeXHOIOrMuecKuMHU METOaMHU.
3amauda 4 Onpenenure pojb U 3HaYeHUs (PEPMEHTOB PACTUTENIBHBIX KIJIETOK C IEJIbIO MOTYYEHUs
OMOJIOTNYECKUX JIEKAPCTBEHHBIX CPEJICTB.

3anaya 5 B nponecce pepMeHTaMi pacTUTENBHBIX KJIETOK JUIsl YBEIMUEHUS BBIX0/1a L[EIE€BOr0
IPOAYKTa (Harmpumep, IIMKOHWHA) ObLIO MPEAIOKEHO 3HAUUTENFHO YBEIHUUUTh 00beM (pepMeHTepa
(6onee 2000 1), MCTIOIB30BATh TPEXJIOMACTHYIO MEIIAJIKY, YBEIMUUTH MOJa4y KUCIOpoa U
MOBBICUTH BIaKHOCTH ¢ 50% 10 60-70%. Onpenenure, kKakue OmMMUOKU ObIIIM JOMYIIEHBI IPU BBIOOPE
yclloBUH (hepMEHTaLlUN.

3anauva 6 B ycioBusax gapmaneBTHUECKOro MPOU3BOACTBA KAKUM 00pa30oM MPOLECC CYIIKU MOXKET
OKa3aTh BIMSHUE HA KAYECTBO MPEernapaToB HOPpMODIOpHI?

3anaua 7 O60CHYITE BO3MOXKHBIE METO/IbI CYIIIKM M BUJIbI CYIIKH U BUBI CYIIMJIOK IPU HOTYYEHUU
JAHHOM TpyMIIBI IPENapaToB.

KonTtpoabnas padora 4.

. K monmKoMImoHeHTHBIM MPOOMOTHKAM OTHOCSITCS ITPETapaThl BCe, KpOMe:

. Aunnak

. buduxon

. JInnekc

. bubuaun

. s mpenapaToB HOPMOGIIOPHI OOIIUM SBISETCA:

. C0CO0 U3rOTOBIIEHUS

. TapeHTepaJIbHBINA CIIOCO0 BBEIECHUS

. YCIIOBUS POM3BOICTBA

. Ouosiornyeckass akTHBHOCTb

. Bup cymiku, HCmosib3yeMblii TpH MTPOU3BOJICTBE MPETIapaToB MPOOHOTHKOB, C TIEITHI0

YBEITUYEHUS CPOKOB )KM3HECTTOCOOHOCTH OaKTEpHH.

1. cyika U3 3aMOpPOKEHHOTO COCTOSIHUS M0JT BAKYYMOM

2. cyuika rnp atMoc(hepHOM JIaBICHUU

3. cyIIKa ¢ TOMOIIBIO aICOPOCHTOB
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4. KOHBEKTHBHasI CyIlIKa

4. [IpenMyI1eCTBOM PACTUTEIBHOTO CHIPbS, OTYy4aeMOT0

IIPU BBIPAIIMBAHUH KYJIBTYP KJIETOK, IIEPE]] CHIPbEM, MOJIy4aeMbIM U3 IIAHTALMOHHBIX
WM TUKOPACTYILIUX PACTCHHM, SBISETCS...

. OoJbIIast KOHIICHTPALUS 1IeJIEBOTO MPOAYKTa

. MEHbIIasi CTOUMOCTh

. CTAHJJApPTHOCTh

. 6oJee mpocToe U3BJICUCHHUE 11eJIEBOTO MPOAYKTa

. 6oee mpocTasi OYMCTKA IIEJIEBOTO MPOAYKTa

. AyKCUHBI — TEPMHH, [10J] KOTOPbIE 0OBEIUHSIOTCS CieU(PHUUECKUe CTUMYIISTOPBI POCTA...
. PaCTUTEIJIbHBIX TKAHEU

. aKTUHOMHUIIETOB

. )KUBOTHBIX TKaHEU

. aybakTepuii

. DYKapuoT

. OnTUMaNbHbIE YCIOBUS KYJIbTUBHPOBAHUS H30JUPOBAHHBIX TKaHEH U KJIETOK PACTEHUM:
A —t=10-15 C°, otHOCHTENBbHAS BIAXHOCTH Bo3ayxa 30-40%);

b —t=25-27 C°, Bnaxuocts 60-70%;

B —t =35-40 C°, Bnaxxnocts 80-90%.

7. IlpakTdeckoe 3HaYCHHUE KYAbTYP U30JIMPOBAHHBIX TKAHEH U KIJIETOK PACTCHHUI:

A — 00BEKT ISl IUTOJIOTUU TeHETUKH;

b — «o3mopoBneHHe» COPTOB LIEHHBIX KYJIBTYPHBIX PACTCHUH;

B — coznanue «0aHKOB» BHJIOB pacTEHUM;

I' — monmyuyenue nenneix bAB.

8. Honmonuute: CiocOOHOCTH M30JIMPOBAHHOMN PACTUTENHHOM KJIETKH MEPEUTH K BHITTOTHEHUIO
MIPOTpaMMBbI Pa3BUTHS, B PE3YJIBTaTE KOTOPOTO KYJIBTUBUPYEMOI COMaTUYECKON KIIETKH
BO3HHUKAET 1€JI0€ pacTeHUE, Ha3bIBAIOT. . .

9. B xauecTBe «TBEpABIX» HOCUTEIEH ISl KAJUTYCHBIX KYJIBTYP Yallle NCTIOIb3YIOT:

A — renu KoJareHa;

b — ream sxenaTtuHa;

B — renu arap arapa;

I' — renn nemr0nI03sl.-

10. IlutarenpHbIEe CPEBI TSI BHIPAIIMBAHUS N30IMPOBAHHBIX TKAHEH U KIETOK CTEPHIN3YIOT:
A — GakTepULIMIHBIMU 00Ty4YaTeNsIMU;

b — ncnosnp3oBaHneM KOHCEPBAHTOB;

B — mapom noj naBiienuem;

I' — punbTpoBaHueM yepe3 MeMOpaHHbIE (QUITBTPHI.

11. MeTonbl cCeNneKIuu, UCIIOIb3yEeMbIE B KYJIbTYPE TKAaHEH U KJIETOK PACTECHUIA:

A — IPOTOIIACTUPOBAHNUE;

b — pusnueckre 1 XUMUUECKUE METOTBI;

B — cionTanHbie MyTanuy;

I" — Bce BbIIIE TEPEUUCITIEHHOE.

12. TexHOJIIOTUYECKU BO3IYX JIJIsl a9pallii U30JIMPOBAHHBIX PACTUTENBHBIX KIETOK
CTEPHITU3YIOT:

A — GaKTepHUIUIHBIMUA O0Ty4YaTeNsIMU;

b — HarpeBanuewm;

B — ¢punbrpoBanuem;

I' — ucnonbp3yr0T aHTHCENTHKH.

13. Crepunu3zanus paCTUTENBHBIX 00bEKTOB, BIIEPBBIE BBOJUMBIX B KYJIBTYpY in Vitro,
MIPOU3BOJIATCS:

A — texyunm napoM npu t = 100 C°;

b — mapom pox nasinenuem t = 120 C°;
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B — OakTepuIuIHBIMU H3ITy9aTeIIsIMHU;

I' — 06paboTKO# Ne3MHUIUPYIOITUIMU CPEICTBAMM.

14. OcoOeHHOCTH KYJIbTUBUPOBAHUS KJIETOK PACTEHHH MO0 CPABHEHUIO C MUKPOOHOIOTHYECKIM
CHUHTE30M:

A — pa3mepsl ki1eTok pacternii B 50 — 100 pa3 6osbliiie KJI€TOK MUKPOOPTaHU3MOB;

b — BbicoKkas GMoCcUHTETHYECKAsk aKTUBHOCTH;

B — renernueckas cTaOMILHOCTD,

I' — mennenHoe HapacTaHue OMOMAcChl M YBEIHMUEHUE CPOKOB KYJIbTHBUPOBAHUS

15. OnTuManbeHbI YPOBEHB OCBEIICHHOCTH NIPH KYJIBTHBHPOBAHUS N30JIMPOBAHHBIX TKAaHEH U
KJICTOK PacTEHUM:

A — 300 mrokc;

b — 1000 mrokc;

B — 10000 mrokc.

MEPEYEHBb BOITPOCOB K 3AYETY JIJISI TIPOBEPKY TEOPETHUYECKWX 3HAHUI
1. buodapmaneBtuka uinu Gpapmaneruueckas o6uorexHonorus. Llenu u 3agaun. Cs3pb
OonodapManeBTUKH ¢ GyHIAMEHTAILHBIMU HAYKaMH, HH)XEHEPHO-TEXHOJIOTUIECKOH 0a30ii.

2. buonoruyeckue JiekapcTBEHHbIE CPE/ICTBA, UX CBOMCTBA U crieuduieckue yeptel. Mecto cpeau
JPYTUX JEKapCTBEHHBIX CPEACTB. bruonpenapatsl 115 NeyeHus, NpOPUIAKTUKI U AUATHOCTUKH.

3. BuooOBEKTHI Kak CPECTBO MPOU3BO/ICTBA JIEKAPCTBEHHBIX, MPO(QUIAKTUIESCKUX H
JMarHocTHuecKux npemnapartos. Knaccugukanus 6M000bEKTOB.

4. MakpooOBEKTHI JKHBOTHOTO MTPOUCX0KACHUI. OCHOBHBIE IPYMIIHI IToTydyaeMbix BAB.

5. BOOOBEKTHI paCTUTEIBHOTO IPOUCXOXKICHUS. BHOOOBEKThI-MUKPOYpPOBHS. OCHOBHBIE IPYIIIIbI
noy4yaembeix BAB.

6. Buo0OBEKTHI- MAKPOMOJIEKYJIBI ¢ (PEPMEHTATUBHOM aKTUBHOCTBIO.

7. BUOTEXHOJIOTMYECKUI IIPOLIECC KaK ITPOMEKYTOUHBIN, KaK 3aKJIIFOUUTENIBHBIN dTall CO31aHM
7e4ebHOoro0, MPOPUIAKTHYECKOTO MU TMarHOCTUYECKOTO Mpenapara

8. IlutarenpHble cpelibl, UX Kilaccu(uKalysi, 0OCOOEHHOCTH pelenTyphl (COCTaBOB) B 3aBUCUMOCTH OT
LI€JIN UCTIOJIb30BaHMs U BU1a OM000bEeKTa. MeTo/ bl CTePHIIN3alUK TUTATENbHbIX CPes,

9. Beiienenue, KOHIEHTPUPOBAHHUE U OUMCTKA KaK CTAJUH B IPOU3BOACTBE OMOTEXHOIOTHUYECKUX
IPOAYKTOB. IX XapaKTEpUCTUKN U OCHOBHBIE METO/BI.

10. CrangapTu3zanus JeKapCTBEHHBIX CPEJCTB, MOIYyYaeMbIX METOJaMU OMOTEeXHOJIOTHH. OCHOBHBIE
napaMeTpbl KOHTPOJIS U yIIpaBlieHHs] OMOTEXHOJIOTHYECKUMU npolieccamu. Enunas cucrema GLP,
GCP u GMP npu n0KJIMHUYECKOM, KIMHUYECKOM UCIIBITAHUY JIEKAPCTBEHHBIX CPEICTB U UX
IIPOU3BOJICTBE.

11. Opranuszanusi KOHTPOJIS 32 OXPaHON OKpPYKaroIllel cpeibl OMOTEXHOJIOTHYECKOIO TPOU3BO/ICTBA.
Knaccudukanus otxonoB. O4ucTKa U yTHIU3ALMS OTXOJI0B.

12. Knerounast unxenepus. Mcronb3oBanue ee METO/10B B CO3/IaHUN MUKPOOPTaHU3MOB U KJIETOK
pacTeHHi — HOBBIX IpoayLeHTOB BAB. MeTop! KII€TOUHOM NHKEHEPUU IPUMEHUTENBHO K
KUBOTHBIM KjieTkaM. [loHsiTue ruGpuaomsl.

13. I'eHeTHUECKMSI MH)KEHEPHUS U CO3/IaHUE C IIOMOILBIO €€ METOJOB IPOIYLIEHTOB HOBBIX
JIEKapCTBEHHBIX BellecTB. Poib miasmunnoil u darosoit JIHK B reneTnueckoM KOHCTpyHpOBaHUHI
MPOAYLIEHTOB OMOJIOTMUYECKH AKTUBHBIX BellecTB. [ToHATHE BEKTOPa B TEHETHUECKOW MH)KEHEPUH,
BEKTOPHBIE MOJIEKYJIbI Ha OCHOBE I1a3MuAHON U ¢arosoit [JHK.

14. OcHoBHbIE TPUHLIMIIBI TeXHOJOTMH pekoMOuHanTHON JJHK. depmenTsl, Hcnoib3yemble B
TFeHETUYECKON MHXKEHEPUU: PECTPUKTA3bI, JIUTa3bl U MEXaHU3M UX JIeHcTBUS. | eHeTnueckue
MapKepBbI.

15. I'enomuxka. [ToaHOE CEKBEHHpPOBaHUE TeHOMA. 3HAYEHNE MEXKIYHAPOIHOTO MpoeKTa «I eHoM
YeJIOBEKa» B MEJMKO-OMOIOTUYECKOM acIieKTe.

16. [TpoTeomuka. 3HaYSHHE /IS IPOU3BOICTBA JIGKAPCTBEHHBIX U JHATHOCTHUECKUX CPEICTB.

17. Metaboa13mM MUKpOOHOH KJIETKU U €ro BIMSIHUE Ha OMOTEXHOJIOTHIONPOU3BOCTBA
JIEKapCTBCHHBIX CPEACTB



18. UMMyHOOMOTEXHOJIOTHS KaK OJIMH U3 pa3aesioB 6MoTexHoIoruu. OCHOBHBIE COCTABIISIOMINE U
yTH QYHKIMOHUPOBAHUSI IMMYHHOU CUCTEMBI.

19. Bakuunsl. Onpenenenue, knaccupukanuu. CocraB BakIuH, (PYHKIIUU KOMIIOHEHTOB, IPUMEPHI.
20. TpaguuOHHBIE METOIBI TOY4EHHS BAKI[UH, TCHHO-UHKCHEPHBIE KUBBIC BAKIIVHBI.
CpaBHutenbHas xapakrepuctuka. CTaHaapTuzanus.

21. CeiBopotku. Onpeaenenne, MeTo bl noiaydeHus. CTanapTu3anus.

22. baktepuodaru. OnpeneneHne, METObI HOTYYeHUsI. ACCOPTUMEHT.

23. VIHTepaeK1HbI: MEXaHNU3M OMOJIOINYECKON aKTUBHOCTH; IEPCIEKTUBBI IPAKTUUECKOTO
npuMeHeHHst. MUKpOOMOJIOTHUECKUI CUHTE3 HHTEPICHKIHOB. [lomydenue npoylieHToB METOIaMU
IeHEeTHYECKON nHxxeHepuu. [lepcriekTuBbl GMOTEXHOJOTMUECKOro MPOU3BOJICTBA.

24. Nnrepdeponsl. Kimaccudpukanms. Bugocnenuduanocts natephepoHoB. MeTo bl MOTydeHUs
UHTEP(HEPOHOB U UX OTPaHUUYECHHUS.

25. AHTUOMOTHKH KaK OMOTEXHOJOTHYECKUE MPOIYKTHI. bronorndeckas posib aHTHOMOTHUKOB Kak
BTOPUYHBIX METAOOIHUTOB.

26. IlpoayueHTsl aHTUOMOTHKOB, UX XapaKTepUCcTUKa. MeTo bl CKpUHUHTAa IPOAYLIEHTOB U
COXPAHEHHUs IITAMMOB.

277. buocuHTE3 AaHTUOMOTUKOB: MYJIbTU(EPMEHTHBIE KOMILIEKCHI, COOPKA YIIEPOAHOIO CKEJIETa
MOJIEKYJI aHTUOMOTHKOB, IIPUHAJIEKAIIUX K OeTa-IakTaMam.

28. buocuHTe3 aHTHOMOTUKOB: AMUHOTJIMKO3U OB, TETPALUKIMHOB, MAKPOJIHU/IOB.

29. O6mue 3akoHOMEpPHOCTH (hEPMEHTAIIMOHHOTO TIpoliecca OMOCHHTE3a AHTHONOTHKOB.

30. ®akTOpHl, BIUAIOLIME HA UHTEHCUBHOCTh OMOCUHTE3a aHTUOMOTHKOB.

31. Beigenenue u o4MCTKa aHTUOMOTUKOB (IIPUMEPHI UCIIOJIb30BAHUS ITPOLIECCOB IKCTPAKIUHY,
copOuuu, MeMOpaHHbIX TexHosorui). Cylka mpenaparoB aHTUOMOTUKOB, HUCIIOJIb3yeMast
anmaparypa. CrangapTu3anus aHTHONOTHKOB. KOHTpOITh KauecTBa JIeKapCTBEHHBIX (hopM
aHTUOMOTHUKOB.

32. MexaHu3MBbI JCWCTBUS aHTUOMOTHKOB. MeXaHU3MbI PE3UCTEHTHOCTH OaKTepUil K aHTUOMOTHKAM.
[Tytu npeogoneHns aHTUOMOTUKOPE3UCTEHTHOCTH.

33. depMeHTHI, UCTIONb3yEMbIE KaK JIEKapCTBEHHBIE CPE/ICTBA: TPOTEOIUTUUECKHE (PEPMEHTHI,
aMMJIOJIUTUYECKHE, JIUITOTUTUYECKHE (hepMeHTHI U Jip. JIekapcTBeHHbIEe (hOpMBI IpenapaToB
(hepMeHTOB, MPUMEHEHUE B METUIIUHE.

34. buonoruyeckas poJjib BATaMUHOB. MeTo bl nonyuenust ButamuHoB B2, B12, PP, /1.

35. buorexHoI0rn4ecKoe MPOU3BOJCTBO aCKOPOMHOBOW KUCIOTHI (BUTaMrHa C): MUKPOOPraHU3MbI-
MPOAYLIEHTHI, pa3JIMYHbIe CXEMbl OMOCHHTE3a B IPOMBIIIICHHBIX YCIOBUAX; XMMUYECKUNA CHHTE3
aCKOpOMHOBOM KUCIIOTHI U CTaiusl OMOKOHBEPCUU B MPOU3BOACTBE BUTaMuHa C.

36. KapotuHoups! 1 ux kinaccudukanus, cxema OMOCHHTE3a, CPe/ibl I MUKPOOPTaHU3MOB-
MIPOJYLIEHTOB U PEryslus OMOCUHTE3a, CTUMYJISTOPBl KAPOTUHOOOpa30BaHUsl, -KapOTHH.
OO6pa3zoBanue U3 B-KapoTHHA BUTAMUHA A;

37. buorexHonorusi aMMHOKHCIOT. MukpoOuonoruueckuii cunres. [Ipoayuentsl. [Ipenmyiiectsa
MHUKPOOHOJIOTHYECKOT0 CUHTE3a aMUHOKHCIIOT Tepel APYTUMH CIOCOOaMU MOJTyUEeHHS.

38. OcHOBHbIE ITyTH PETYJISAINN OMOCUHTE3a U ero MHTeHcudukanuu. MexaHnu3mbl OMOCUHTE3a
[JIyTaMMUHOBOM KUCJIOTHI, JIN3UHA, TPEOHUHA: KOHKPETHBIE MTOAXO0/IbI K PETYIISILIUM Ka)KI0T0
nporecca.

39. PekomOuHaHTHBIE OENKH, TPUHAUISkKAIINE K Pa3IMYHBIM IpyHIaM (GU3H0JIOTHYECKH aKTUBHBIX
BeuiectB. MHcynuH. MicTouHMKY noy4deHus; BUAOBas CeU(UIHOCTh; MIMMYHOT€HHBIE IPUMECH.
Crioco6b1 nonyuenust. CtanapTusanus npenapaToB HHCYJIUHA.

40. 'opmoH pocTa yenoBeka. MexaHn3m OHOJIOTHYECKOW aKTUBHOCTH U MEPCIIEKTUBBI IPUMEHEHHUS B
MEIULUHCKON MPAKTUKE; MUKPOOUOJIIOTHYECKUN CUHTE3, KOHCTPYHPOBAHUE MPOTyLIEHTOB.

41. DpUTPONOITHH: UCTOUHUKH MOTY4YeHUS. TEXHOJIOTUS MMOTydeHUs PEKOMONHAHTHOTO
sputponodTuHa. CtangapTu3anus.

42. CrepouHble TOPMOHBI: TPaJAULIMOHHBIE UCTOYHUKH MOJTYYeHUS; MpoOIeMbl TpaHchopMaluu
CTEPOUIHBIX CTPYKTYp; IPEeUMyIecTBa OUOTpaHChOpMAaLIUY TIepel XMMUYECKOH TpaHchop-Manmei;



IITaMMbl MUKPOOPTaHU3MOB, 00J1aJatoIue CIOCOOHOCTHIO K TpaHchopMmaruu (OMOKOHBEPCHN)
CTEpOH/IOB.

43. Obmue mpobdIeMbl MUKPOIKOJIOTHH YeJIOBEeKA: MOHATHE CHMOM03a; pa3InyHbIe BUBI CUMOHO03a;
pe3uaieHTHass MUKpOGIopa KeITyA0YHO-KUIIEYHOT0 TpakTa. OYHKIIMH CUMOMOHTHON MUKPO(IOPHIL.
44. MexaHnu3Mbl aHTAarOHUCTHYECKOTO BO3ACUCTBUS OM(UI0- U MOJIOYHOKUCIIBIX OAKTEPHii Ha
YCIOBHO-TIATOTEHHYI0 MUKpOdIopy. JncoakTepros, MpUuuHbl BOSHUKHOBEHUS.

45. IIpou3BoACTBO MpemapaToB HOpMOGhIopsl. TpedoBaHus K IITaMMaM MUKPOOPTaHU3MOB
CUMOMOHTOB.

46. O6mas cxema TeXHOJIOTHYECKOT0 Mpoliecca MPOMu3BOACTBA MPOOHOTHKOB. MOHOMpenapaTsl 1
IpernapaThl Ha OCHOBE CMEIIAHHBIX KYJBTYp; JIeKapcTBeHHbIE (popmbl OuduaymbakTeprHa,
KoMOaKTeprHa, JJaKToOaKTeprHa.

47. PacTUTENIbHBIN MUP KaK UCTOYHUK CBHIPbS IS pa3IUUYHBIX OTpaACIei HApOJHOIO XO3SICTBA.
OO0nacT UCIONB30BAHMS KYIBTYP KICTOK PACTCHUN. Y CIIOBUS TIEpEX0/ia Ha MOJIyICHUE
JIEKapCTBEHHBIX MPENapaToB Ha OCHOBE KJIETOK pacTeHuil. JlekapcTBeHHbIE Mpenaparkl, MoydaeMble
U3 KyJIbTYp KJIETOK KEHbILIEHS, POAMOJIBI PO30BOI, BOPOOEIHNKA, CTEBUH, HAIEPCTIHKU, Tabaka 1
Ap.

48. [lonsiTHE KYIBTYpHI KJIETOK U TKaHEW pacTeHui. TOTUIIOTEHTHOCTh PaCTUTENBHBIX KIETOK.
KamnycHbie u cycrieH3MOHHBIE KYJIbTYPhI, UX XapakTepucTuka. OCOOEHHOCTH KYJIbTUBHUPOBAHUS
KJIETOK pacTEHUI 110 CPaBHEHUIO ¢ MUKPOOUOIOTUYECKUM CHHTE30M.

49. [log®op MHTPEIUEHTOB CPE/Ibl KYJIbTUBUPOBAHUS JJII 0OCCIICUCHHS pOCTa M CHHTE3a MTPOIYKTOB
BTOpUYHOTO MeTaboau3Ma. [IpumMepsl cocTaBoB MUTATENbHBIX cpefe. Putoropmonsl. DakToOphI
(Temmeparypa, OCBEIIEHHOCTb, YCIIOBUS a’palluu U JIp.), BIUSIOIINE Ha CUHTE3 U CTEIIEHb
HAKOIUICHUS] BTOPUYHBIX METa0OIUTOB.

50. OcHOBHbIE pa3/einbl (3Tanbl) IpU MOJTyYEHUU OMOJIOrMUECKH aKTUBHBIX BELIECTB U3 KYJIbTYpPHI
pacTUTENBHBIX KJIeTOK. O0Ias cxema MoJyueHus MPOJyKTOB BTOPUYHOTO MeTaboI13Ma 13
KYJIbTYpPbl paCTUTENbHON TKaHU. [I[puMeHeHne pacTUTENbHBIX KIETOK JUIsl TpaHC(hOopMaLvu
JIEKapCTBEHHBIX BEILIECTB.

NEPEYEHDb MPAKTUYECKHUX 3ATAHUM AJ151 TIPOBEPKA C®OPMHUPOBAHHOCTH
KOMIIETEHIIUMU IIK-1
1. UMMyHOOHOTEXHOIOTUSI BHOCUT BeCOMBIN BkJaj B co3nanue JIC, npodunakTuyeckux u
JIUarHOCTHYECKUX mpenaparoB. OJIHAKO HE Y BCeX JIFOJIEH U He BCerjja MMMYHHasi CUCTEMa
o0ecreynBaeT 3allUTy OpraHu3Ma OT Pa3IMUHBIX MUKPOOHBIX U BUPYCHBIX HHeKIHni. OHa MOXKeT
OBbITh HEa/IeKBaTHA BHELTHUM YCJIOBUSM, U HHOT/1a TpeOyeTcs MOMOIIb B YCUIIEHUH HMMYHHOT'O
oreera. ConocTaBbTe BHABI H IeJIM HMMYHH3AIMH € KJIacCH(pUKanueil BAKIMH 0 CI10c00aM HX
MOJIy4YeHUS ¥ NPUMEHEHHUIO.

2. UMMyHOOHOTEXHOJIOTUSI BHOCUT BECOMBIN BKJIaJ B cozaanue JIC, npoduaakTHueckux u
JMAarHOCTHYECKUX MpenapatoB. OIHAKO HE y BCEX JIOAECH U HE BCerJa MMMYHHasl CUCTEMa
o0ecrneunBaeT 3alUTy OpraHu3Ma OT Pa3IMYHBIX MUKPOOHBIX M BUPYCHBIX HH(peKuid. OHAa MOXKET
OBbITh HEaIeKBaTHA BHEITHUM YCJIOBUSM, U MHOT/Ia TPeOyeTCs MOMOILb B YCUIIEHUH UMMYHHOTO
oTrBeTa. CBSIZKHUTE aTAKYHOIIHE areHThI (KCEHOOMOTHKH) C OTBETHOM peakuueil opranuzma,
HCII0JIb3YSl IOHATHS «AHTHTeH», KAHTHUTEI0», KAHTUTCHHbIE 1eTEPMUHAHTBD> (<ANMHUTONBI»),
«ramnTeHbD».

3. UMMyHOOHOTEXHOJIOTHSI BHOCUT BeCOMbIH BKJIaJA B coznanue JIC, mpoduaakTHIecKux u
JMAarHOCTHUYECKUX MpenaparoB. OJIHAKO HE y BCEX JIOAECH U HE BCerJja MMMYHHas CUCTEMa
o0ecrneunBaeT 3alUTy OpraHu3Ma OT Pa3IMYHBIX MUKPOOHBIX M BUPYCHBIX HH(peKIuid. OHa MOXKET
OBbITh HEa/IeKBaTHA BHEITHUM YCJIOBUSM, U MHOT/Ia TPeOyeTCs MOMOILb B YCUIIEHUH UMMYHHOTO
orseTa. [IpokoMMeHTHPYIiTE NPOsSIBJICHUE HMMYHHOI'0 OTBETA U CIIOCOOBI €0 YyCHJICHUS.



4. ConocTaBbTe BaKLMHBI M CBIBOPOTKHU KaK MPOPHUIAKTHUECKUE CPEICTBA: IO HIMMYHHOMY OTBETY;

110 CHOCO6y IMOJIYUYCHHUA U IPUMCHCHUIO, I10 3(1)(1)CKTI/IBHOCTI/I HUX HUCIIOJIBb30BaHMA.

5. OxapakrepusyiTe npenaparhl )KUBbIX KYJIbTYp MUKPOOPTaHU3MOB, YUUTHIBAs: CBOWCTBA
MPOOUOTHUKOB; MUKPOOPTAHU3MBI, CITYKaIllFe OCHOBOM JJIsl OJy4eHUSI IPOOMOTUKOB U TPEOOBAHMS K
061000BEKTaM B yCIOBHX MMPOMBIIIJIEHHOTO MTPOU3BOJICTBA; OCOOEHHOCTU (hepMEHTaLUU (PEXKHUM,

MIPOJOIDKUTEIBLHOCTD, ONITUMAIIbHBIE (ha3bl POCTA); OCOOCHHOCTH UX MPUMEHEHUS (BHIBI
IIpenaparoB, HapaMeTpbl CTAHJAPTU3ALMH U BO3MOXXHOCTb COUETAHUS C aHTUOMOTUKAMHU).

Taouuna 9 — [lpuMepbl OIEHOYHBIX CPEICTB € KJIANYaMH NPABUWIbHBIX 0TBETOB

Ne i/t

Tun 3amanus

DopMyIupOBKa 3a1aHUs

IIpaBunbHbIH
OTBET

Bpewms
BBITIOJTHEHUS
(B MHHYTaX)

Ko0 u naumenosanue nposepaemoit Komnemenyuu
[IK-2 CnocobeH ucIoabp30BaTh B NpodecCHOHANBHON JeTeIbHOCTH COBPEMEHHBIE OCHOBBI (hapMaliy U pa3padaThiBaTh
CTpaTeruu B 00IaCTU UCCIEAOBAHUN JIEKAPCTBEHHBIX CPEACTB

1.

3aganue
3aKpBITOr0
THUIIA

Uem onpenensiercsi pOCT akTHBHOCTH
MPOAYIICHTAa aHTHOUOTHKA B
OMOTEXHOJIOTUUECKOM MIPOU3BOICTBE:

1. moa6opoM MOAXOAAIIETO ITaMMa

2. 00paboTKOit MyTareHaMu

3. I3MEHEHHEM TeMIIepaTyphl Ipolecca
4. IPOIOIKUTENBEHOCTBIO (hepMEHTALUH

1

1

HpOZ[yueHTOM CTPCIITOMULINHA SABJISACTCA:
1. Saccharomyces cerevisiae

2. Penicillium chrysogenum

3. Bacillus polymyxa

4. Actynomyces

Jist mostydeHus onpeieleHHOro THIIa
MEHUIMIIMHOB HEOOX0IUMO BBEJICHHE B
MUTATEIBHYIO CPENY ET0
MeTabOIMYECKOTO MPEAIICCTBCHHUKA!

1. 5,6-guMeTHIIOE H3 MU 13014

2. TAMETWITUPOBHHOT PATHYIO KHCIOTY
3. GeHMITYKCYCHOM KHCIOTHI

4. 0-aMAHOAIUITHHOBOM KHCIOTEI

PazpaboTaHHast TEXHOJIOTHS TTOJTyIEHUS
PEKOMOWHAHTHOTO 3PUTPOIIOITHHA
OCHOBaHa Ha

9KCIPECCHH T'eHa...

1. B kIIeTKax OakTepuii

2. B KJIETKaX JIPOXIKEH

3. B KJIeTKaxX pacTeHUH

4. B KyNbType >KUBOTHBIX KJIETOK

5. npupoja KJIeTKU He UMEET 3HAYCHUs

AYKCHHBI — TEPMUH, 110 KOTOpPbIE
00BEANHSIOTCS crienn(pUIECKre
CTUMYJISITOPBI POCTA...

1. pacTUTENbHBIX TKAHEH

2. aKTHHOMHIIETOB

3. )KUBOTHBIX TKaHEH

4. sybaktepuit

5. 3yKapuoT

B nurarensHyo cpeny npu
KYJbTUBUPOBAHUU IIPOIMOHOBBIX
OakTepuii Npy OMOCHHTE3E BUTAMHHA




Ne i/t

Tun 3amanus

DopmMynTUpOBKa 3aTaHUS

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJTHEHHS
(B MHHYTaX)

10

B12 BHOCSATCS comnu:
1. Monubaena

2. Xpoma

3. [unka

4. XKenesa

5. KobGanbra

s mpenapaToB HOPMOGIIOPH 00IITHM
SIBJIACTCS:

1. cmoco6 H3roTOBNCHAUA

2. mapeHTepaIbHbBIH c110co0 BBEICHUS
3. yCJIOBUS IPOU3BOACTBA

4. buonornueckasi akTHBHOCTD

B kxauecTBe «TBEpABIX» HOCUTEIEH s
KaJUTyCHBIX KYJIBTYp Yallle HCIOIb3YIOT:
1 — renu KoJlIarcHa;

2 — ey JKeNaTuHa,

3 — renu arap arapa;

4 — Tenuy MEeIUTION03EI. -

Crepunmzanust paCTUTEIbHBIX OOBEKTOB,
BIIEPBBIC BBOANMBIX B KYJIBTYpY in Vitro,
TIPOU3BOMSATCS:

1 — rexyunm mapom mipu t = 100 C°;

2 — mapom pop nasieHuem t = 120 C°;

3 — OakTepUOUAHBIMH PacTBOPAMHU
XMUMHUUYECKHX BEIIIECTB (mmammpn,
THNOXJIOPUJ HaTpUs U JIp.);

OnTUManbHBIA TEMIIEPAaTyPHBIN PEXXUM
Pa3BUTHUSI MUKPOOPTaHU3MOB-ME30(HIOB
COCTaBJISIET:

1-45-90 °C;

2 -10-47 °C;

3 — okoio 37 °C;

4-25-30 °C;

5 - ceprre 90 °C.

3aganue
OTKPBITOTO U
CMEIIaHHOTO
THIIA THIIA

Kakumu cBoiicTBaMu JNODKHBI 00J1a/1aTh
MHUKPOOPTaHU3MBbI, KOTOPBIE TLIAHUPYETCSI
UCIIOJIb30BaTh B KAueCTBE IMPENaparoB —
HpO6I/IOTI/IKOB JJI HOpMaJIn3anun
MHUKPOGIIOpHI?

It perniapaToB HOPMOGIIOPHI OOIIIHM
SIBJIACTCA:

1. crmoco0 M3roTOBIICHUS

2. mapeHTepalbHBIH CII0co0 BBEICHUS

3. yCJIOBUS POU3BOACTBA

4. buoyoTN4ecKas akTHBHOCTD

Takue
JIOJDKHBI
JIOCTaTOYHOM
pocra "
CBOMCTBaMH

1

MHKPOOPTaHU3MbI
o0JazaTh
CKOPOCTBIO
aJre3UBHBIMU

Kakme  TeXHOIIOTHYECKHE  IPOIECCHI,
OCHOBaHHBIC I  (DU3UKO-XUMHYCCKHIX
CBOWCTBaX OEIKOB, WCIIOJNB3YIOTCS IS
TIOJTYYCHUA I/IMMyHOFJ'IO6yJ'II/IHOB n3
J1a3MbI TJOHOPOB?

OCHOBHBIM pUEMOM
SIBIISIETCS CIHPTOBOE
ocaxkzieHne OEeNKOB KpoBH,
TIpo1ecc OCYILECTBIISAETCS
CTaJIuiHO, HCIIONB3YIOTCS
pacTBOPbI ATUIIOBOTO CIHMPTA
pa3HbIX KOHLEHTpaLUH,
obOpasyromuecs OCaJKd B
0EIKOBO-CIIUPTOBBIX CMECSIX

LEHTPUPYTUPYIOT u




Ne i/t

Tun 3amanus

DopmMynTUpOBKa 3aTaHUS

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJTHEHHS
(B MHHYTaX)

YIANSIOT, OCTABIIUECS OCKH
BHOBb MOJIBEpPraroT
Pa3BEeIECHUIO U OCAXICHUIO B
3TUJIOBOM  crmpTe. Bceero
MpOLIeCC BBIACNICHUSI ramma-
MIOOYTUHOB — BKJIFOYACT 5
CTaIuH.

Kakue mnpoueccsl
HCTIONB30BaHMSA
60pBOBI c
HHpEKIUAME?

JeXKaT B  OCHOBE
OakTepuodaro s
OaxTepuaTbHBIMHI

TepaneBTuueckue
Oakteprodarn  OKa3bIBAIOT
JIMTUYECKOE OEHCTBHE Ha
cnennpudeckne  OaKTepuH.
@arn cocToAT U3 OENKOBOM
o6omoukn u JJHK maun PHK.
OCHOBHEIE CcTaguu
B3auMmojeiicTBus  ¢dara ¢
OakTepueil: agcopouust
(haroBoii 4acTHIIBI Ha KIICTKE-
XO03iUHC, BHCIAPCHUC
¢arosort PHK mwm JHK B
KJIETKY; BHYTPH- KJIETOYHOE
pa3MHOkeHue (Haros; IJHU3KC
KJIETKU-X03s5MHA c
BBICBOOOXKIICHIEM (paroBoro
noromctBa. [IpumepHo uyepe3
30 MUHYT IOCIE 3apaKeHHs
KIETKYy OOBIUHO 3alOJIHSET
AB€ COTHU HOBBIX BUPHOHOB,
HOCJIe Yero IMPOMCXOAUT ee
pa3pyluieHue noj JelCTBHEM
(dhepmenToB OakTepuodara.

Yo Takoe kammyc?

KaxoBsl Hanbos1e€ ONTHUMAIIBLHEIE
YCIIOBUSI KYJIbTUBUPOBAHHUSI
H30JMPOBAHHBIX TKAHEH U KIIETOK
pacTeHui?

1-t=10-15 C°, otHOCHTEIbHAS
BIIAXKHOCTH Bo3ayxa 30-40%;

2 —t=25-27 C°, Bnaxxnocts 60-70%;
3—t=35-40 C°, snaxxnocts 80-90%.

Kanmyc-ato
HEOpraHW30BaHHAS Macca
TKaHH, cocTosast u3
HenudepeHIInpPOBaHHBIX
ki1eTok. OHa MOXeT OBITh
MOJTy4YeHa U3 JHOOBIX JKHBBIX
TKaHEBBIX KJIETOK
UHTaKTHOTO pacreHus,
MOXET TIO/JePKUBATHCS B
KyJIbType JI0JITO u
MHOTOKpaTHO
HepecaxnBaThCsl.
OGpa3oBaHue U POCT Kajuryca
KOHTPOJIUPYIOTCS
¢uroropMoHamu TpyIIBI
AYKCHHOB U IMTOKMHUHOB

2

Uro Takoe wuHTepneiikunbl? Kak oHH
HCIONB3YIOTCS B MEIUIMHE B KadecTBE
OHMOJIOTHIECKUX JIEKapCTBEHHBIX
cpenctn?

WnTepneiikunb - 3TO
CUTHAJIbHBIE BEIIIECTBA,
CHHTE3HpYEeMbIe OJTHUMH
KJIETKaMHU MMMYHHOH
CHCTEMBI U PETYIUPYIOUIIMHU
AKTUBHOCTH APYTHX KIIETOK.
N3BecTHO 23 THIA
HUHTEPJICHKUHOB.

OCHOBHBIMU ~ MCTOYHHKAMH
CHHTE3a SIBIIIFOTCSL T-
JTUMOIUTBI, Makpodaru.
WHTepnedkuHbl




Ne i/t

Tun 3amanus

DopmMynTUpOBKa 3aTaHUS

IIpaBunbHBIN
OTBET

Bpewms
BBITIOJTHEHHS
(B MHHYTaX)

CTUMYJHMPYHOT JOCJIEHUE U

TG PEepEHIIUPOBKY  KIIETOK
UMMYHHOU CUCTEMBI,
KpPOBETBOpEHHE,
¢hubdpobIacTsl, KJICTKH
sHIoTenuss. B Meauiuze
HAIIHIT MpUMEHEHHE
PEKOMOMHAHTHEIC
Wurepnelikun 1,

Wntepnefikua 2 u apyrue,
UCTIONB3YIOTCA TIPU JICUCHUH
paka, BOCIIJIUTEIBHBIX
MIPOLIECCOB, VIS CTHUMYJISILIUN
reMoIo33a

Kakoii crioco0 mosy4eHus: aMHHOKHCIIOT | TO  MHKPOOHOJIOTHYECKHit 3
SIBJISIETCSL B HACTOsIIiee BpeMsi Haubonee | cnocod, OH OCHOBaH Ha
pacrpocTpaHeHHbIM? CIIOCOOHOCTH
MHKPOOPTaHU3MOB
CHHTE3WpOBaTh  Bce  L-
AMHHOKHCIIOTHI, a B
OTIPEICTICHHBIX YCIOBHAX —
obecrieunBaTh ux
CBEPXCHHTE3. Buocunres
AMHHOKHCIIOT B MHKPOOHBIX
KJICTKax MMPpUBOJAUT K
HAKOIUICHUIO CBOOOIHBIX
AMHMHOKHCIIOT, U3 KOTOPOTO B
npoueccax KOHCTPYKTUBHOTO
MeTaboau3Ma
CHUHTE3UPYIOTCA KJIICTOYHBIC
MaKpOMOJIEKYJIBI.
Uro ozHauyaer imoduibHas cymka mpH | JTO CyIIKa n3 1
N3TOTOBIICHUU NIPENaparoB | 3aMOPOXKEHHOTO  COCTOSIHUS
HOpMOQIIopHI? 110]] BAKYYMOM
KakoBbI OCHOBHBIE 3TaIbl TEXHOJIOTHH 1. [Mpurorosnenne 2
HPOU3BOJICTBA IPENapaToB MUTAaTeIbHOW  cpeapl  —
GaxTepruoQaros? Ka3eMHOBO-KHCIOTHOW  WIn
msicHoil. 2. TlomydeHue
Oaktepuodara:  BBIJEICHUE

IITAMMOB OT OOJIBHBIX |
GaxTeproHOCUTENECH (MOKPO
Ta OOJIbHBIX, THOWHOE
oTnensieMoe paH U T.A.); 3 -
MIPUTOTOBJICHHE  MAaTOYHBIX
OaktepuodaroB, IMOCEBHOU
KYJBbTYDBI; 4
MIPOM3BO/ICTBEHHBI 3aceB B
PpeaKkTop-KyJIbTHBATOD; 5
WHKyOarust  moceBoB (110
HUCTEUCHUH YKa3aHHOT'O
BpEeMeHH OTIPENICTISIIOT
TIOJTHOTY JU3HUCA); 6
npeiBapuTeIbHAs
¢unpTpamus  H
(yneTpadunsTparys)
6akTeprodaros. 7
Crepunusyromas
¢unbTpanus. 8. KoHTpoib
Ipenapara Ha HpOU3BOJICTBE.

OYHUCTKa




N Bpewms
IIpaBunbHBIN
Ne i/m Tun 3aganus DopmMynTUpOBKa 3aTaHUS BBITIOJTHEHUS

OTBET
(B MHHYTaX)

9. Po3nuB Bo ¢uakonsl. 10.

MapxkupoBka, ¢acoBka,
ymakoBka mpemapata. 11.
Kontpons OTK
9 Kak MOXHO mOJy4uTh HHTEpJICHKHHBI | PexoMOnHaHTHEIE 3

JUTSL MEIUITMHCKOTO TIPUMEHEHUsI? WHTEPJCHKUHBI  [TPOM3BOASAT
CIELIUAILHO CO3/laHHBII
METOJaMHU TEeHHOH
WHXCHEPHUHU mTaMM

Escherichia coli. Kymsrypa
mTaMMa — pa3BUBaeTCI |
JIOCTUTAET MaKCHUMAaJIbHOM
MIPOAYKTUBHOCTH B
OMopeakTopax C  BBICOKHM
COJepXKAaHUEM KJIETOK Ha
MUTATENBHBIX Cpelax. 3aTeM
HAKOIUBIIMNWCA IPOAYKT B
BUJIC TENel] BKJIFOUCHUS
BEIICISIETCS. W TTOBEPraeTcs
OUYHUILNECHUIO METOJaMH Teib-

xpomarorppadum,
OCaKICHMS, BOXX,
OCaXKICHUEM u relb-
¢unpTpanmei.
10 MoxHO M TONyduTh aHTHOWOTHKHM | Hambomee  mpoOmyKTHBHEII 4

CHHTETHUYECKHM CIIocoOoM? nyTh MOy 4eHHs
AQHTUOMOTHKOB -
OMOTEXHOJIOTUUECKHH.
OpHako TNPHUMEHSIOTCS U
CHHTETHYECKHE CHOCOOBI.
Hanpumep, momydeno Gonee
40000 BapUaHTOB
TICHULMITHA
TIOJTYCHUHTETHYECKUM

MeTosoM. B a3ToMm ciyuae
MPUPOJHBIE  MEHUIIUIUTHHBI
MOJIBEPTarOTCsl THAPOIH3Y, a
(hepMeHTHI aruIasbl
3aMEHSIOT alMIbHYIO IPYIILY
B ero ¢opmylre  npu
COXpaHEHHH OCHOBHOTO sifpa
MOJIEKYJIbI 6-AIIK (6-
AMHUHOTICHUIIMIIAHOBO N
KHCIIOTHI).

Taxke W3 mpesecTBEHHUKA
padbamuIMHa, TMOTY4aeMOro
OMOTEXHOJIOTUYECKH,
METOlaMH CHHTE3a
MOJTY4atoT pasiiuuHbIe
BapUaHThl  CHHTETHYECKHX
padaMHITTHOB.

[TonHBIM KOMIUIEKT OIIEHOYHBIX MaTepHUajoB MO AUCHUILIUHE (MOIyJ0) (POHI OIEHOYHBIX
CPEACTB) XpaHHUTCA B JJIEKTPOHHOM BHJE Ha Kadenpe, yTBep)KIaroleld padouyyio Mporpammy
JTUCHUILTMHBL (MOIyJis1), ¥ B LleHTpe MOHUTOpPHHTa U ayAuTa KayecTBa 00yUueHUsl.




7.4. MeToanueckne MaTepHuaJibl, ONpeaesiiolue npoue1ypbl OleHUBAHNUS Pe3y1bTATOB
00y4eHMsI M0 JUCHUILINHE (MOYJII0)

Kypc buogapmaneBruka cocTOUT U3 MaTrepuaia TEOPETUUECKOTO U MPUKIIAJHOIO XapakTepa,
KOTOpBIM H3Naraercs Ha JEKUUAX, JabopaTopHbIX paboTax, a Tak)Ke YAaCTUYHO BBIHOCHTCS Ha
CaMOCTOSITENIbHOE M3YYCHHE IOMA U B HAyYHO-UH(OPMAIMOHHBIX LIeHTpaX. TeopeTnueckue 3HaHUS,
MOJIy4YE€HHBIE M3 JIEKIIMOHHOTO Kypca, 3aKperuisiioTest Ha jJabopaTtopHbix padotax. [Ipomexxyrounbie
Cpe3bl 3HAaHUM TPOBOJATCA TIOCIE W3YYCHHS OCHOBHBIX pa3/eioB JUCHHUILUIMHBI B (opme
KOHTPOJIBbHBIX pabOT, Ha CEMUHapax, KOJUIOKBUYMax. JIMCIUIIIMHA 3aKaHYMBACTCS 3a4€TOM.

Jlns sK3aMeHa CTYIEHT AOJDKEH HabpaTh 10 uToraM u3ydeHus aucuuiuinHbl 100 Oasmios.
[TonoBuny atux 6amnos 50 % cryneHT HaOupaeT B BUIE pedTHHra B TeueHue cemectpa, 50 % -
3apa0aThIBaCT Ha SK3aMeHe. J[JIs1 CeMecTpoBOro peWTHHTa HEOOXOAMMO HMETh MOJOXKHUTEIbHbIC
OLICHKM MO TMPOMEXKYTOUYHBIM AaTTeCTalUsM, aKTUBHO IIOCEIlaTh U pabdoTaTh Ha CEMHUHAPCKUX
3aHATHUSX, BBIIOJIHATH JJabopaTopHbIe paboThl. [IpOLIeHTHBII BKIIaJ] B UTOTOBBIN pe3yJbTaT 3THX TPeX
COCTaBJISIOLIHNX:

— IIOCEI[aEMOCTD —10 %;
— yCHEeBaeMOCTh 10 UTOTaM MPOMEXKYTOUHbIX artectaiuii — 20 %;
— MpaKTHYECKUe paboThI —20 %.

B Ttewenune Bcero O0O0y4eHHs CTYIEHTbl BBINOJHAIOT HMHAUBUAYyaJbHbIC —3aJlaHMS,
pa3pabaTbIlBaéMbIMM IIPENOAABATENIIMU IO BCEM H3yYaeMbIM TE€MaM Kypca, MOTYT BBIIOJHSATH
pedeparsl, TOKJIAAbI, COOOIIECHHS.

OCHOBHBIMU LIETSIMH BBEJICHHSI OaJIIbHO-PEHTUHIOBOM aTTeCTallMM SBIISIOTCS:

1. CrumynupoBaHH€ TOBCEIHEBHON CUCTEMAaTUYECKON pabOThl CTYICHTOB;

2. CHIKEHHUE POJH CIy4ailHOCTel Mpu c1aye 9K3aMEHOB H/HIIN 3a4ETOB;

3. [1oBbImIeHNE COCTA3ATEIBLHOCTH B yUeOe;

4. UcknroueHre BO3MOKHOCTH NMPOTEKUPOBAHUS HE OUEHb ITPUIICIKHBIX CTYJICHTOB;

5. Coznanne OOBEKTUBHBIX KPUTEPUEB MPH ONPEACICHUH KaHIUAAaTOB HA MPOJODKEHUE O00Y4YEeHUs
(MarucTparypa, aCHUpaHTypa  T.I1.);

6. IloBblleHHE MOTHBAIMU CTYJEHTOB K OCBOGHHMIO MpO(ecCHOHANBHBIX 00pa30BaTENbHbBIX
nporpamMm Ha 0a3ze 6osiee BbICOKOH auddepeHInany OleHKN pe3yIbTaTOB UX yueOHOM paboThI;

Tadauua 10 — Texnosiornueckasi KApTa peHTHHTOBBIX 0AJ1J10B 110 AMCHMILIMHE (MOAYJIIO)

KonunuecTBo MakcumaibHOE Cpok
Ne Kontpommpyemsie .
MEPOTIPUATHHA KOJIMYECTBO IPEICTaBIICH
n/m MEpPOTPHUATHS
/ Gansl OaitoB ust
OcHoBHOI1 0J10K
1. | OtBeT Ha CEeMHUHAPCKOM 3aHSATUU ITo
P ’ 7%10 70,0
pacIHCaHUIO
2. | KourponbHas paboTa ITo
™ P 5%4 20,0
pacICaHUIO
Bcero 90 -
Baok 6onycoB
3. | [Nocemenue 3aHsATHIT - - -
4. | CBOeBpeMEHHOE BBITIONHEHUE BCEX 3 3 B nenn
3aaHui 3a4yera
5. | Bumnonnenue CAMOCMOSIMENLHBIX ITo daxry
pabom  (0oknao, npe3eHmayus u 1 7 BBITIOJTHEHHSI
npouee) B TEUEHUE
cemecTpa
Bcero 10 -
UTOrO 100 -




Taoauna 11 — Cucrema mrpadoB (11 0THOT0 3aHATHSA)

IToka3zarenn bain
Hapymienne yaeOHON JUCITUTIIMHBI -2
[Iponyck 3ansaTHs 0€3 yBaXUTEIHHON PUINHBI -2

Tadauma 12 — Ilkana nepeBoaa PeMTHHIOBBIX 0aJIJIOB B MTOTOBYI0 OIIEHKY 3a CeMeCTp
1o JUCUHUIIMHE (MOTYJII0)

Cymma 6asioB Onenka 1o 4-0aJTbHOI 1IKane
90-100 5 (OTJIMYHO)
85-89
75-84 4 (xopor1o)
7074
65-69 3(
6064 YIIOBJIETBOPUTEIHHO)
Huxe 60 2 (HeYZIOBJIETBOPUTEIHHO)

[Ipn peanuzauuy IUCUUIUIMHBI (MOIYJsl) B 3aBUCUMOCTU OT YpPOBHSI IOATOTOBJICHHOCTH
00yJaroIuxcst MOTyT OBITh MCII0JIb30BaHbl UHbIE ()OPMBI, METOJIbI KOHTPOJISL U OLIEHOYHbIE CPEJICTBA,
HCXOJ1sl U3 KOHKPETHOM CUTYallUH.

8. YYHEBHO-METOAUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHUE
JUCIHUIVIMHBI «BUOPAPMALEBTUKA»

8.1. OcHoBHas JIMTEpaTypa:

1. beikoB B.A. ®apmaneBTuueckast OM0TexXHOJIOTUsA. PYKOBOACTBO K MPAKTUYECKUM 3aHATHUSIM. :
yuebHoe nocobue / OpexoB C.H. ; moxg pea. B.A. beikoBa, A.B. Karnunckoro. - M. : TDOTAP-
Menma, 2012. - 384 c. - ISBN 978-5-9704-1303-6 - Tekcr : anextponnsiii / IBC "KoncynpTant
crymenta' : [caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785970413036.html

2. KpacHiok U.U. bruodapmanusi, nam ocHosbl GapmaueBTUYECKOM pa3paboTkM, Npon3BoACcTBa U
060CHOBaHMA AM3aliHa IeKapCTBEHHbIX popM : yuebHoe nocobue / U. U. KpacHiok, H. B. lemuHa,
M. H. AHypoBa, H. /1. ConoBbeBa. - Mocksa : [0TAP-Meaua, 2020. - 192 c. : na. - 192 c. - ISBN 978-
5-9704-5559-3 - TeKcT : aneKTpoHHbIN // 9BC "KoHcynbTaHT cTyaeHTa" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970455593.html

3. OpexoB C.H. ®apmauestmyeckan buotexHonorma / Opexos C.H. - M. : F0TAP-Mepaua, 2013. -
384 c. - ISBN 978-5-9704-2499-5 - TeKcT : 31eKTpoHHbIN // IBC "KoHcynbTaHT cTyaeHTa" : [canT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970424995.html

4. Opexos C.H. ®apmareBTHuecKass OMOTEXHOJIOTHS: PYK. K NpaKT. 3aHATMAM / C.H. Opexos [u ap.] ;
nog pea. A.B. KatanHckoro. - M. : T0TAP-Megma, 2015. - 432 c. - ISBN 978-5-9704-3435-2 - TeKcT :
3NEeKTPOHHbIN // IBC "KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970434352.html

5. CBeTnakoBa, E. B. BuotexHonornyeckme oCHoBbl N3roTOBAEHUA CPEACTB MMMYHONPODUNAKTUKM :
yyebHoe nocobue / E. B. CBeTnakosa, M. H. BepeskunHa - CtraBponob : ATPYC CTaBpono/ibCKOro roc.
arpapHoro yH-Ta, 2015. - 72 c. - ISBN --. - TeKcT : 31eKTPoHHbIN // DBC "KoHCcynbTaHT cTyaeHTa" :
[cawT]. - URL : https://www.studentlibrary.ru/book/stavgau_003.html

8.2. lonoiHUTe/ILHAS JTUTEpPATypa:


https://www.studentlibrary.ru/book/ISBN9785970413036.html
https://www.studentlibrary.ru/book/ISBN9785970455593.html
https://www.studentlibrary.ru/book/ISBN9785970424995.html
https://www.studentlibrary.ru/book/ISBN9785970434352.html
https://www.studentlibrary.ru/book/stavgau_003.html

1. CtaHmwesckuii A.M. MpomblilieHHana OMOTEXHOJIOT U IEKAPCTBEHHbIX CPeACTB : yyebHoe
nocobue / A. M. CtaHmwesckuit. - M. : TOOTAP-Meaua, 2021. - 144 c. - ISBN 978-5-9704-5845-7 -
TeKcT : aneKkTpoHHbIN // IBC "KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970458457.html

2. ®pewHn P.A. KynbTypa »KUBOTHbIX KneTok / P.A. ®pewHun - M. : lTabopatopus 3HaHuiA, 2018. - 791
C. - ISBN 978-5-00101-557-4 - TeKcT : aneKTpoHHbIN // 9BC "KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785001015574.html

3. lUmuna P. HarnagHaa OMOTEXHOJIOTHS U reHeTuYeckana uHxkeHepua / P. LLmuAa ; nep. c Hem. - 2-e
nsg. (a3n.). - M. : BUHOM, 2015. - 327 c. - ISBN 978-5-9963-2407-1 - TeKCT : 3NeKTPOHHbIN // IBC
"KoHcynbTaHT cTyaeHTa" : [calT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785996324071.html

8.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH « AHTEpHETY,
He00XO0IMMBbIii 1151 0CBOEHHSI THCHMIJIMHBI (MOIYJIs1)

1. DnexTpoHHas 6UOIHOTEKA «ACTpaxaHCKUi FOCyIapCTBEHHBI YHUBEPCUTET)» COOCTBEHHOU
rerepanuu Ha wiatpopme DBC «OnexTponnsiii UntanbHelii 3a1 — bubmmoTex».
https://biblio.asu.edu.ru.

2. DnexrponHas oubnmoreunas cucrema (ObC) OO0 «llonurexpecypc» «KOHCYIBTaHT CTyICHTa.
Coznana ¢ uenbto (opMUPOBAHUS HOBOM 00pa30BaTEIbHOM Cpefibl, HAPAaBICHHOW Ha MOBLIIICHUE
KayecTBa MH(POPMALIMOHHBIX YCIIYT, MPEIOCTABIISEMBIX YU€OHBIM 3aBEJICHUSIM B COOTBETCTBHH C
y4eOHBIMU TUIAHAMU U TPEOOBAHUSIMHU FOCYIapCTBEHHBIX CTAHIAPTOB.

www.studentlibrary.ru

4. DnexktpoHHO - 6ubnuoreynas cucreMa (ObC) elibrary OO0 «PYHIby.
http://elibrary.ru/defaultx.asp

5. TocynapctBenHas undopmannonHas cucrtema «HamuonanbHast snekTporHast 6ubaunorexka (HOb)»
— @epepanpHas TOCYJapCTBeHHas WH(OpMAIMOHHAs CHCTEMa, O0ECIeYMBAIONIasl CO3/IaHUe
€IMHOTO POCCHICKOro 3JIEKTPOHHOIO MpocTpancTBa 3HaHUW. HOB o0benunser GoHabl myOnnyHbIX
o6ubmmorek Poccum QenepanbHOro, PErvoOHaIBHOIO, MYHHUIMIAIBHOTO YPOBHEH, OHOIHOTEK
Hay4YHBIX U 00pa30BaTeIbHbIX YUPEXKIECHHH, a TakKe MpaBooOIaiaTenei.

http://H36.pd

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCLHUIIJINHBI
«BUOPAPMAILEBTHUKA

MarepuanbHO-TEXHUUYECKOE oOOecrieueHue y4yeOHOW JUCHMIUIMHBI BKJIIOYAaeT B ceds
JIEKIIMOHHYIO ayJUTOPHUIO, JTa0OpaTOpUIO Il POBEICHHUSI CEMUHAPCKUX U JIAOOPATOPHBIX 3aHIATHH.
HaGopsl yueOubIx Tabmuil mo teMaMm. KoMmbroTepHash TEXHHKA, TPE3EHTAIMOHHOE O0OpY/IOBaHHUE.
Kommnektel ~ o0opynoBaHust — Ais  NPOBEACHHMS  JIEMOHCTPAlMOHHBIX  HKCIEPUMEHTOB,
CHEKTOPOPOTOMETP, TEPMOCTAT, PEAKTHUBBI, MHUKPONHUMNETKH, dvamku Iletpu, Ouonoruueckue
POOUPKH U Jpyrasi XMMHUECKas MOCya).

s vHBaMMAOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JJ0POBbSI OCBOEHHUE JIaHHOMN
JTUCLIUTUIAHBI (MOJYJISI) MOXKET OBITh OCYIIECTBICHO (YACTMYHO) C MCIIOJIb30BAaHUEM TUCTAHIIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJOTWH (TEeKCTOBas, TIOJOCOBas M BHJIEOCBSI3b 4Yepe3 HMHTEpHET-
KoMMyHHKa1uio Skype).

Takxe B JIEKIIMOHHOM ayAMTOPUM HMMEETCS MYJIbTUMEIUITHOEe 000pyaOBaHUE, UCTOYHUKU
MUTAHUS 17151 UHAUBUYaJbHBIX TEXHUYECKUX CPEICTB;

- yueOHasi ayauTopus Juisl 1a00paTOpHbIX paboT 000pyAOBaHA UCTOYHUKAMU MHUTAHUS JUIS
UHIUBUAYAJIBHBIX TEXHUUECKUX CPEJCTB;

- yueOHasi ayAUTOpHUS JIJIsl CAMOCTOSITENIbHON pabOThl UMEET CTaHJApTHbIE paboyue MecTa C
[IEPCOHAIIBHBIMU KOMIBIOTEPAMHU; C MPOrpaMMON HSKPaHHOIO JOCTYyINa, IPOrpaMMOM 3KpaHHOTIO
YBEJIMUYEHUS.



https://www.studentlibrary.ru/book/ISBN9785970458457.html
https://www.studentlibrary.ru/book/ISBN9785001015574.html
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10. OCOBEHHOCTHU PEAJ/IMBAIIMU JUCHUTIJIMHBI (MOAYJISA) IIPU OBYYEHUHN
NHBAJINJIOB U JIMI] C OTPAHUYEHHBIMHU BO3MOXHOCTAMMU 3/10POBbA

PabGouass mporpamMma JAWCHUIUIMHBI (MOIYJIA) TP HEOOXOAMMOCTH MOXET OBITh
ajanTupoBaHa Uil oOydeHHs (B TOM YHCIE C MPUMEHEHHEM IUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUI) JIUI] C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBs, MHBANUIOB. 1151 aTOr0 Tpedyercs
3asBIICHHE OOYYAIOMIMXCS, SBISIOUIMXCS JIMIAMH C OTPAHWYCHHBIMHU BO3MOXHOCTSIMH 3/I0POBbS,
WHBAJIWJAMU, WM WX 3aKOHHBIX MPEACTaBUTENEH W pPEKOMEHJAIMH ICUXOJIOr0-MEeIUKO-
nejarornyeckod komuccuu. [Ipu oO0yd4eHHMHM JHMII ¢ OTPaHMYCHHBIMH BO3MOXKHOCTSIMHU 3JI0OPOBBS
YUUTBHIBAIOTCS WX WHIUBUIYyalbHble THcuxodpuzndeckue ocobeHHocTu. OO0yyeHHe WHBAIHIOB
OCYILIECTBIISIETCS TAK)KE B COOTBETCTBUU C MHJIMBUIYaJIbHOW IPOrpaMMOil peabuauTaluy WHBAIUAA
(Tpu HaNTM4UN).

Jus nun ¢ HapymeHHeM ciyXa BO3MOXKHO IIpeJoCTaBieHHE y4yeOHOH HHpOpManuu B
BU3yalbHOU (opMe (KpaTKHUW KOHCIIEKT JIEKIMIl; TEKCThl 3aJlaHuii, HaledyaTaHHbIC YBEITUYECHHBIM
mpudToM), Ha ayIAUTOPHBIX 3aHATHSAX [JOIYCKAaeTCs NPHUCYTCTBHE AacCUCTEHTa, a TaKXKe
CYypAONEPEBOTUUKOB U THUGIOCYpAONEPEBOIYUKOB.  TeKymUid  KOHTPOJIb  yCIIEBAEMOCTH
OCYIIECTBISICTCS B THCbMEHHOW (Qopme: OOyJaroImuiicsi MUCHMEHHO OTBEYaeT Ha BOIMPOCHI,
MMCEMEHHO BBIMIOJIHACT MpakTHueckue 3aaanus. Jloknaza (pedepar) Takxke MOKET ObITh IPECTaBICH
B MMHMCBMEHHOU dopMe, TpHU 3TOM TpeOOBAHUS K COJIEPIKAHUIO OCTAIOTCS TEMU Ke, a TpeOOBaHUS K
KAauecTBY M3JIOKEHUsI MaTepuana (IOHATHOCTb, KAYECTBO PEUYH, B3aUMOJICHCTBUE C ayIUTOPUEH U T.
1l.) 3aMEHSIIOTCSI Ha COOTBETCTBYIOLIME TpPeOOBaHMS, MPEABABISAEMbIE K MUCHMEHHBIM paboTam
(xauecTBO O(OPMIICHHS] TEKCTa U CIMCKA JUTEPATyphl, FPAMOTHOCTb, HAJIUUYHUE WUIFOCTPALMOHHBIX
MaTtepuaioB u T. A.). [IpomexxyTounas aTTectauus AJs JUI[ ¢ HAPYHICHUSIMH CIIyXa MPOBOJUTCS B
MUCHMEHHOW (OpMe, TIPH ATOM HCHOIB3YIOTCS 001Me KpUTepru olieHuBaHus. [Ipu HeoOXoauMocTH
BpEMSI IOJTOTOBKU K OTBETY MOXET ObITh YBEIHUEHO.

Jis man ¢ HapymIeHHeM 3peHHs JAOIMYCKAeTCs ayIuallbHOE PeoCcTaBlieHe HHPOpMAaLnH, a
Tak)Ke HCIOJIb30BaHNE HA ayJIUTOPHBIX 3aHATHIX 3BYKO3AMHCHIBAIOIIUX YCTPOUCTB (AMKTO(POHOB U
T. 1.). JomyckaeTcs mNpuUCYTCTBME Ha 3aHATHSIX AacCUCTeHTa (TIOMOIIHWKA), OKa3bIBAIOIIETO
oOyJaromuMmcsi HEOOXOAMMYIO TEXHHUYECKYI0 IOMOIIb. TeKkymui KOHTpOJb YCIIEBAEMOCTH
ocymiecTBisieTcss B ycTHou ¢opme. [Ipu mpoBeneHUH MPOMEXKYTOUHOM aTTeCTAllMU ISl JIUI[ C
HapylIEeHHEM 3pEHUs TECTUPOBAaHNE MOKET OBITh 3aMEHEHO Ha YCTHOE cobeceloBaHKe M0 BOIPOCaM.

Jlnsg nun ¢ OorpaHWYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSl, MMEIOIIUX HapyIIEHUs OMOPHO-
JIBUTATEIIHLHOTO anmapaTa, Ha ayJUTOPHBIX 3aHSTUAX, a TAKXKE MPH MPOBEACHUU MPOIIETYp TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U NMPOMEKYTOYHON aTTECTALlMK MOTYT ObITh IPEOCTAaBIEHBl HEOOXOIUMBbIE
TEXHUYECKHE CPEeCTBA (IEPCOHANBHBIM KOMIBIOTEpP, HOYTOYK WM JPYrod raJiker); JOMYyCKaeTcs
MPUCYTCTBHUE  aCCUCTEHTa  (AaCCHCTEHTOB), OKAa3bIBAIOLIETO  OO0y4aromMMcs  HEOoOXOJIUMYIOo
TEXHUYECKYIO MOMOUIb (3aHATh pabouee MecTo, NepeABUraThCs MO ayAUTOPUH, IPOUUTATh 3aJaHUE,
0 OpPMUTH OTBET, OOIIATHCS C MPENOIABATEIEM).



