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1. Ieaun, 3272494 ¥ NVIAHMPYEMBbIe pe3yJabTAaThl 00y4eHHs M0 JMCHMILINHE

Llenp ocBOCHMS IUCHUILINHEL;

- (hopmupoBaHNEe y MarucTpoB HEOOXOJUMBIX 0a30BbIX TEOPETHUECKUX U MPAKTHUYECKHUX
3HAaHUW O NMPHUMEHEHUU MPOKAPUOTUYECKUX M DIYKAPHUOTUUYECKUX KIIETOK C LEIbI0 MOIy4YeHUs
OMOTEXHOJOTMYECKOW TMPOAYKIHUH MEIUIMHCKOTO ¥ (H)apMaKOJIOTHYECKOrO Ha3HAYEHUs
(mepBUYHBIX W  BTOPUYHBIX  META0OIUTOB, PEKOMOMHAHTHBIX OEJIKOB, BHTAMHUHOB,
aHTUOMOTHKOB, aHTUTeHOB, aHTUTeN, JJHK-Bakiun u np. npenapato);

- (opmupoBaHue 3HAHUI 0 cIOCO0aX KOHTPOJISL COCTOSIHUI KJIETOUHBIX KYJIbTYD;

- TIOJy4YeHHUE MEPBUYHBIX HABBIKOB M OOLIMX 0a30BBIX MPUHIIMIIOB OE30MACHOI paboTHI C
KJIETKAMHU pPACTEHHH, KUBOTHBIX, MHUKPOOPIaHU3MOB M BHPYCOB B YCIOBHUSIX YHCTBIX
MTOMEIICHU.

K 3agauam wu3ydyeHus AUCUMIUIMHBI CIEAYET OTHECTHM MPHOOPETEHUE CTYIECHTOM
NPaKTUYECKUX 3HAHUN U HABBIKOB, HEOOXOAUMBIX OyaylIeMy CIEMUATUCTY JUIsi 000CHOBaHHBIX
peLIeHNd, TpU OpPTraHU3alMM WU MPOBEACHUH OMOTEXHOJIOTMYECKUX IIPOLIECCOB B Oymymien
npohecCuOHaNBHOM NeSTENbHOCTH.

Obyuenne mno nuciuruinHe «®apMmaneBTudyeckass OHMOTEXHOJOTHS» HAMpaBiIeHO Ha
dbopmupoBaHKe Y 00YHAIOITUXCS CICTYIONTUX KOMIIETCHITUH:

Kon u HanmeHnoBaHue NuaukaTopbl 10CTHKEHUS] KOMITCTEeHIHMH
KOMITeTEeH LU

ITK-1. Cnocoben UIIK-1.1. 'oTOB K CONOCTaBUTEIIBHOMY aHAJIU3Y MOJTYy4YaeMbIX
IIPOBOJUTD [TaTEHTHbBIE MPOAYKTOB, IPOAYIIEHTOB U OOBEKTOB TEXHUKH C OXPaHSAEMBIMHU
UCCIIEIOBaHMS U 00BbEKTaMU IPOMBIIIJIEHHON COOCTBEHHOCTH; 3HAET METO/IbI
OIIpEeEIIATh olpeziesIeHUs] NaTEHTHOM YUCTOThI 00bEKTa TEXHUKHU U
XapaKTEPUCTUKU TEXHOJIOTUH; IPABOBbIE OCHOBBI OXPaHbl 00BEKTOB HCCIIEI0OBAHUS
MPOIYKIINH C 9KOHOMHUYECKOH OIIEHKOH JIJIsl HCIIOJIBb30BAHUS 00BEKTOB

MIPOMBIIIJICHHOW COOCTBEHHOCTH

HIIK-1.2. YMeeT 060CHOBBIBATH MEPHI IO OOECTICYCHUTO
MaTEHTHON YMCTOTHl O0BEKTa TEXHUKU; 00OCHOBBIBATH MEPHI 110
OeCTpersITCTBEHHOMY NMPOU3BOJICTBY M pealin3aiiii 00bEKTOB
TEXHHUKH B CTPaHE U 3a pyOeKOM; OIICHUBATh
MMaTEHTOCIIOCOOHOCTh BHOBE CO3JaHHBIX TEXHUUECKHX U
XyJI0)KECTBEHHO-KOHCTPYKTOPCKUX perieHuil; Mcnonb3zoBaTh
METO/Ibl aHAJTN3a MPUMEHUMOCTH B 0OBEKTE UCCIICI0BAHUIMA
M3BECTHBIX 00BEKTOB MIPOMBIIIUICHHON (MHTEIEKTYaIbHOM )
cobctBeHHOCTH; OTpeIesaTh MOKa3aTeNId TEXHUIECKOTO YPOBHS
00BbEeKTa TEXHUKHU

NIIK-1.3. Bnaneer HaBbIKaMH ONPEIEIECHUS 3a/1a4 MaTEHTHBIX
HcCIe0BaHUM, BUAOB HCCIEOBAaHUN U METO/IOB UX IIPOBEICHUS U
pa3paboTKy 3a7aHus HA TPOBEICHHUE MATECHTHBIX MCCIICIOBAHU;
MOKMCKa ¥ 0TOOpa MaTeHTHON U APYrol JOKYMEHTAIUHU B
COOTBETCTBHUU C YTBEP)KICHHBIM PETIAMEHTOM U 0(hOpPMIICHHUE
OTYeTa O TIOUCKE; CUCTEMATH3aIUs U aHATTU3 OTOOPaHHOM
JTOKYMEHTAIMN; 000CHOBAaHUSI PEIICHUH 3a/1a4 Ha OCHOBE
MATEHTHBIX UCCIIEI0OBAaHUI; 000CHOBAHUS MIPEIOKESHHI 110
JTATbHENTIICH TeSITEIbHOCTH X03sHCTBYIONIEr0 CYObEKTa,
OCYUIECTBJIEHUS MOATOTOBKH BBIBOJIOB U PEKOMEHAAIIHIA;
odopMIIeHUS PE3yIHTATOB MCCIICIOBAHUN B BHIE OTYETA O
MMAaTEHTHBIX UCCIICIOBaHMIX

[TK-6. Cnocoben NIIK-6.1 3HaeT TEXHOIOTHUIO U KOHTPOJIb Mpou3BoacTBa BAB;
OCYILECTBIATh KOHTPOJIb | MOKAa3aTeNN KauecTBa OMOTEXHOIOTHUECKOW MPOAYKIIH;
Ka4yecTBa ChIPhS, CTaTUCTHYECKUE METOJIbI YITPABICHHS KAYECTBOM NPOTYKIINH;




MIPOMEXKYTOUHBIX
MIPOJIYKTOB U TOTOBBIX
BAB B cooTBeTCTBHU C
periiaMeHToM

BUJIBI OpaKa U €ro y4eT B MPOU3BOACTBE OMOTEXHOJIOTHYECKON
MPOAYKIIMH

HIIK-6.2. YMmeeT npou3BOAUTh aHAJIU3 KA4eCTBA ChIPhA IS
OMOTEXHOJIOTMYECKOTO IIPOU3BOJICTBA B COOTBETCTBUU C
periiaMeHTOM; OIIPEAEIIATh COAEPKAHNE OCHOBHOT'O BELIECTBA B
roroBelx bAB; onpenensTb akTUBHOCTb AEHCTBYIOLIETO BEILIECTBA
B FOTOBOM OMOTEXHOJIOTUYECKOM IpernapaTe; OnpeesiTh
coJiep’KaHue KJIETOK MPOAYLIEHTa B IPOAYKTAX, IOJIYYEHHBIX C
IIOMOIIBK0 MUKPOOPTraHU3MOB; aHAIIM3UPOBATh MPETEH3UU OT
noTpeOuTesnei Mo KauecTBy MPOyKIIMA OHOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA; BECTH Y4eT Ne(EeKTHOM MPOIyKIIUU
OMOTEXHOJIOTMYECKOT0 IPOU3BOJICTBA; AaHAIN3UPOBATH MPUYNHBI
MOsIBJICHUS 1e(hEeKTHOM MPOTYKIIUU OUOTEXHOJIOTUYECKOTO
MIPOU3BOJICTBA, IPOU3BOIUTE PACUET BEPOSITHOCTU (PaKTOPOB
MOSIBJICHUSI U 3HAYEHUI MOCIIEICTBUI; pa3padaTbiBaTh
MIPEIOKEHUS IO CHIDKEHHIO (TIPEeI0TBPAICHHUIO) TPOU3BOACTBA
ne(EeKTHBIX TPOAYKTOB

NIIK-6.3. Brageer MeToIMKaMu OLICHKH BXOJHOTO KOHTPOJIS
KauecTBa ChIPbhs, UCIIOJIB3YEMOT0 B OMOTEXHOIOTMYECKOM
IpoLecce; NPOBEACHUSI KOHTPOJIS KauecTBa IPOMEKYTOUHOM U
TOTOBOM OMOTEXHOJIOTHYECKON MPOAYKIIUU; PACCMOTPEHHUS
pexnamanuii no kauectsy bAB; BbIsSIBIEHUS! KPUTUUECKUX
(omacHbIX) GaKTOPOB HA OTEIBHBIX TEXHOJOTUUYECKHX OTEpaIUsIX
OMOTEXHOJIOTHYECKOTO TIPOU3BOJICTBA; Pa3padOTKU MEPOTIPUSATHN
C LEJIbI0 YCTPAHEHHUS PUCKOB WJIM CHUYKEHHUS UX A0 JOIYCTUMOIO
YPOBHS U TIOBBIIICHHSI 0€301TaCHOCTH BBIITYCKaeMOU
OMOTEXHOJIOTHYECKOMN MPOTYKIIUU

2. MecTO IMCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMBbl

JlucuuniauHa OTHOCHTCS K  DJIGKTUBHBIM JUCHHMIUIMHAM  4YacTH, (opmupyemon
y4aCTHHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH Os1oka b1 {uctunauael (Mogymn).

Hucuunnuna «@DapMarieBTudeckass OWOTEXHOJIOTHS» B3aUMOCBSI3aHA JIOTUYECKH H
COJIEPKATEIBHO-METOANYECKH CO CAEAYIOINIMMU AUCIUIIMHAMMU:

- «MeTofbI uccleJOBaHU B OMOTEXHOIOTHUNY;

- «KIterouHas MHXEHEPUS»;

- «TexHnonorust pepMEHTHBIX MMPENAPATOBY;

- «CTpyKTYpHO-(YHKIIMOHAJIbHBIE UCCIIEOBAHMSI OEIKOB M HYKJIEMHOBBIX KUCIIOT,

- «MeToabl KOHCTPYUPOBAHUS IJIA3MUIHBIX U BUPYCHBIX BEKTOPOBY.

3. CTpykKTypa u coaepkaHue JTUCHUILIHHbI

OO11ast TPYI0EMKOCTh JUCITUTLIAHBI COCTABIISCT 2 3aUeTHBIC eIUHUIIBI (72 Yaca).

3.1. Buabl yueOHoii padoThl H TPY/I0EMKOCTh

Ne B 6100l 1ab KoanuectBo CemecTpbl
u/ uj yueoHoi padornl 4aCOoR 3 .
1 | AyauTopHble 3aHATHS o4 54 -
B ToM uucne:
1.1 | Jlexuun 18 18 -
1.2 | CemuHapckue/mpakTHUECKUE 3aHITUS 18 18 -
1.3 | JJaboparopHble 3aHATHS 18 18 -




CamocrosiTesbHasi padora

18

18

HpOMe)KyTO‘lHaH aTTeCTanus

3a4€T

Hroro

72

72

3.2. TemaTnyeckuii IJIaH M3Y4YeHHs TUCIUNIMHBI

n/n

Pa3nennl/TeMbl
JUCIHUILINHDI

TpyroeMkocThb, yac

Bcero

AyauTopHasi padora

Jlexmun

Cemunapckue/
MPAKTUYECKHE
3aHSATHUS
JlaboparopHbie
3aHATHUS

[IpakTnueckas

IIOATrOTOBKA

CamocroaTejabHas
padora

Tema 1. Beenenue. [Ipeamer, 3agaun u
coJiep>KaHue HallpaBICHUS
(dapMareBTHIeCKOlH OMOTEXHOJIOTHH.

Tema 2. BHOOOBEKTHI KaK CPECTBO
MPOU3BOJCTBA JICKAPCTBEHHBIX,
MPpOPUIAKTUYECKHUX U
JIMarHOCTUYECKUX CPEACTB

12

Tema 3. O0mIHE CXEMBI
OHMOTEXHOJIOTHYECKUX
MIPOU3BOJICTBEHHBIX MPOIIECCOB JIJIS
moJTydeHus: (hapMareBTHIECKUX
IpernapaToB

12

Tema 4. MeTo1bl COBEPIIICHCTBOBAHUS
OHOTEXHOJIOTMUYECKUX OMOOOBEKTOB

12

Tema 5. @apmaneBTHYECKUE MPENAPATHI
u bAB, nosydeHHbIE METOIOM
MHUKpPOOHOJIOTMYECKOT0 CUHTE3a

12

Tema 6. dapmarieBTHYECKUE
npenapatsl 1 bAB, nosrydyeHHble
METOJOM KYJbTYp KJIETOK U TKaHEH

12

Tema 7. Pa3paboTka npenapaToB ajs
TE€HHOM Tepanuu

12

Tema 8. MeToanueckue MOAX0IbI K
BBIJIEIICHUIO M OYMCTKE IEJIEBBIX
MPOIYKTOB (hapMaIieBTHIECKOTO
Ha3HAYCHUS

14

Tema 9. MeToasl KOHTPOJISI Ka4eCcTBa
OMOTEXHOJIOTMUYECKUX JIEKAPCTBEHHBIX
CPEACTB

18

Hroro

72

18

18 18

18

KOTOPBIC  3apaHCC TIPCABAPUTCIILHO 3HAKOMATCA

3.3. Copep:xanve THCHUILIMHBI

AyaUTOpHBIE 3aHATHS TPOBOJATCA B BUJE JEKIIMOHHBIX 3aHATHNA C OOYy4YarOIIUMMCH,
C MarepualioM C HCIOJIb30BaHUEM
pekomeHayeMon Jsureparypoil. IlpakTuueckue 3aHsATHS NOpoBOASATCA B ayautopud. [lpum




IPOBEJCHUM  3aHATUH  CTYIAEHTBl TOTOBSTCS C  MCIOJb30BAHUEM  COOTBETCTBYIOLIEH
METOINYECKOM JTUTEPATYPOU.

Tema 1. Bsegenme. Ilpexmer, 3agaum u  coAep:KaHWe HaNpaBJICHUS
papmaneBTHUYECKOH OMOTEXHOJIOTHH.

PasButne QapmaneBtuueckord OmorexHoioruu. [IpuMeHeHHWE HMHIYIHPOBAHHOTO
OMOCHHTE3a IEPBUYHBIX U BTOPUYHBIX META0OJIUTOB, a TAKKe N'€HHO-MHXKEHEPHBIX KOHCTPYKLIUN
B TPOU3BOJICTBE COBPEMEHHBIX JIEKAPCTBEHHBIX CPEACTB METOAAMHU MHUKPOOHOTO CHHTE3a U
KJIETOYHBIX TEXHOJIOTHUH.

Tema 2. DBuHOOOBeKTBI KaK CpeICTBO  IPOU3BOACTBA  JIEKAPCTBEHHBIX,
NPOPUIAKTHYCCKUX U IHATHOCTHYECKHUX CPeACTB

Knaccudpukanus u xapaktepucTuka OHOOOBEKTOB. TpeOoBaHMs, MpenbsSBIsSEMbIC K
MUKPOOPraHU3MaM-IIPOAYLIEHTAM M KIJIETOYHBIM JIMHUSAM 3YKapuoT. KieTouHble KyJIbTyphl:
IIEpBUYHBIE, [IEPEBUBAEMbIE, AJI€3MOHHbIE, CYCIIEH3HMOHHBbIe. HOoMeHKnaTypa JeKapCTBEHHBIX
[pernapaToB, NOJy4YEHHBIX HA OCHOBE OMOOOBEKTOB PA3IMYHOMN MIPUPOIBI.

Tema 3. O0mue cxeMbl OHMOTEXHOJTOTHYECKHX NMPOM3BOJCTBEHHBIX NPOLECCOB IS
NoJIy4eHHus (papMaleBTHYECKHUX NPenapaToB

Metoapl M 3Tanbl MOATOTOBKM IIOCEBHOIO MarepHuaja IPOMBIIICHHBIX IITaMMOB
MUKpPOOPTaHU3MOB U KIJIETOUHBIX JYKAPUOTUYECKUX KyIbTyp. CrmocoObl cTepuiu3aluu
o0opynoBanus. Pa3zHooOpasue M XapakTepUCTHKA IOATOTOBKM IUTATEJIbHBIX Cpelx AJs
KYJIbTUBHPOBAHUS TPOAYIEHTOB M TKAaHEBBIX KyIbTyp dykapuoT. OcHOBHOe 00opyaoBaHue,
IPUMEHSIEMOE B IPOMBILUIEHHOMN NMPAaKTUKE OMOTEXHOJOTMYECKUX ITPOU3BO/ICTB.

Tema 4. MeToabl COBEPIIEHCTBOBAHMSI 0MOTEXHOJIOTHYECKUX O0M000BEKTOB

CogepieHCTBOBaHHE OMOOOBEKTOB - MPOAYLIEHTOB JIEKAPCTBEHHBIX BEILECTB METOJIaMU
HaIpaBlIeHHOTo MyTareHesa u cenekuuu, pJJlHK-Onotexnonorun Ha 0CHOBE JaHHBIX T€HOMHKH,
TPAaHCKPUIITOMHUKH, HIpOoTeOMUKH. COXpaHEHHE CBOMICTB  MPOMBILUIEHHBIX  IITAMMOB
CyNepIpOAYLEHTOB JIeKapcTBEHHBIX BemiectB U BAB. IlponykTuBHOE KyJIbTUBUPOBAHUE
M30JIMPOBAHHBIX KJIETOK YEJIOBEKA U KUBOTHBIX. [IpnyrHbI HECTaOUIBHOCTH MUKPOOPTaHU3MOB-
CYNEpPHpOAYIEHTOB M KIETOYHBIX JHHHHA 3SykapuoT. CrocoObl HOIJepkKaHHUS aKTHBHOCTU
MPOJYLIEHTOB.

Tema 5. ®apmaneBTHyeckue mnpenapatsl W BAB, mnoJay4YeHHble MeTOAOM
MHMKPOOH0JI0THYECKOr0 CHHTe3a

ITpoObuoTHKH, MPOTEUHOTEHHbIE AMUHOKHCIIOTHI, aHTUOMOTHKH, BUTAMHUHBI, (DEPMEHTHI.
['eHHOMH)KEHEPHBIH WHCYJIMH, COMAaTOTPOMHBIH T'OPMOH, OMOJOTMYECKH AKTUBHBIE MENTU[BI,
UMMYHOMOYJIATOpBI-IMTOKUHBI, HHTepdeponsl, PHK u JIHK-Bakuunsbl. Ilonydenue ¢axropa
Hekposza onyxonu (TNF).

Tema 6. dapmaneBrnyeckue npenaparsl 1 BAB, nojy4ennbsie MeTogoM KyJabTYyp
KJIETOK U TKaHel

BupycHble ~ aHTUreHbl  NATOr€HHBIX  Bo30ynuTenedl  Kak  3J€MEHThl  JUis
UMMYHOOHOTEXHOJI0THH. [ToyueHne TepaneBTHUECKUX U AMATHOCTUYECKUX MOHOKJIOHAJIBbHBIX
AHTUTEJ PA3IMYHOMN CrIelM(PUUHOCTH.

Tema 7. Pa3pa0doTka npenaparos AJisl TeHHOH Tepanuu

WupynupoBaHHbIe CTBOJIOBBIE  KIJIETKH, (akTopel SIMaHakd W aHTHUCMBICIOBBIE
HYKJIEMHOBBIE KUCIIOTHI JJI1 HAYYHBIX UCCIEIOBAaHUI U pa3pabOTKU METUIIMHCKUX TEXHOJIOTHI B
reHHoi Tepanuu. KieTku uenoBeka Kak NpoAYKT AJis NEPCOHAIU3UPOBAHHON MEIUIIVHBI.

Tema 8. MeToanueckue noaxoabl K BbIAeJeHHI0O U OYMCTKe IeJIeBbIX NMPOAYKTOB
(papManeBTH4YECKOIr0 HA3HAYCHUS

OTtneneHune KJIETOK U HEPACTBOPUMBIX BellecTB. MeToabpl ocaxkeHus, GIOTUPOBAHUS U
JE3UHTErpalii MUKpPOOpPraHn3moB. DIoTHpoBaHME NPU OTIAEIECHUU KYyJIbTYypalbHOW CpEIbI.
KonuentpupoBanue  pacTBOpOB  LIE€JE€BBIX  NPOAYKTOB  OOpaTHBIM  OCMOCOM U
rUNepQUIbTPAMOHHBIMU  criocobaMu. [lomyueHre UYHMCTBIX MPOAYKTOB: KOJIOHOYHAS U
TOHKOCJIOWHAs XpomaTorpadus, dnekTpodopes.



Tema 9. MeToabl KOHTPOJISA KadecTBa OMOTEXHOJOIMYECKHX JEKAPCTBEHHBIX
cpeiacTs

Konrpons kauectBa OuompenapaToB COIVIACHO HMX CIEHU(PUYECKUM aKTUBHOCTSM,
0Cc00EHHOCTAM nostydyeHus U JokymentaM GMP a5 OMOTEXHOIOTHYeCKUX Mpenaparos.

3.4. TemaTnka ceMHHAPCKHUX/MPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHI

3.4.1. CemuHapCcKue/MPaKTUICCKUE 3aHITHS

Tema 1. Beenenue. [Ipenmer, 3aauu u cosiepkaHre HapaBiIeHUs papMarieBTUIECKOM
OMOTEXHOJIOTHH.

Tema 2. BHOOOBEKTHI Kak CPEICTBO MPOU3BO/ICTBA JIEKAPCTBEHHBIX, MPO(YUITAKTUYECKIX
Y JUAarHOCTUYECKUX CPEJICTB

Tema 3. O0mue cxembl OMOTEXHOJIOTMUYECKUX IIPOM3BOACTBEHHBIX ITPOLIECCOB JIIS
nosiyueHus: papMaleBTUYECKUX MpenapaTon

Tema 4. MeTo/1bl COBEPIIICHCTBOBAHUSI OMOTEXHOJIOTHUECKUX OMOOOHEKTOB

Tewma 5. ®apmaneBruueckue npenapatel 1 BAB, nonyyennsie MmeTogom
MUKpPOOHOJIOTMYECKOTO CUHTE3a

Tema 6. dapmaneBtuyeckue npenaparsl 1 bAB, nonyueHHble METOAOM KYJIBTYp KJIETOK
Y TKaHEeu

Tema 7. Pa3paboTka npemnapaToB 1jisi TCHHOM Tepanuu

Tema 8. Meronnueckue noaxo/b! K BbIACICHUIO U OYUCTKE 1IEJIEBBIX IPOAYKTOB
(dbapmalieBTUYECKOT0 Ha3HAUCHUS

Tema 9. MeToabl KOHTPOJISI KauecTBAa OMOTEXHOIOIMUECKUX JIEKAPCTBEHHBIX CPECTB

3.4.2. JJabopaTopHbI€ 3aHATUS

Jlaboparopuass pabora Ne 1. OcoOGeHHOCTHM TEXHHKH O€30MacHOCTH Npu padoTe B
naboparopun 6nodapmaneBTuku. Bompocs! bnode3omacHocTH, pabota ¢ BAB.

JlaboparopHast pabota Ne 2. Meroapl moucka aHTUMHKPOOHBIX BemiecTB. [locraHoBka
IKCTIEPUMEHTA

JIaGoparopHast paGora Ne 3. Meroabl MoMCKa aHTUMHUKPOOHBIX BemiecTB. OlieHKa
pE3yIBTaTOB SKCIIEPHMEHTA.

JlabopartopHast pabota Ne 4. MeToabl MOTy4YeHUsS aCTaKCAHTHHA.

JlabopaTtopHas padota Ne 5. @akTOpsl, BIUAIONINE HA CHHTE3 IEJIEBBIX MTPOIYKTOB

Jlaboparopnass pabora Ne 6. MeToasl BBACTEHUS HMMYHOMOYJIUPYIOLIUX
MIOJTCaXapHUIOB.

JIaGoparopHast pabora Ne 7. Merojapl BBIJENEHUS U OYHMCTKU (hapMaleBTUUECKHX
npenaparoB. XpomaTtorpadus.

JlaGoparopHass padora Ne 8. Meroabl BBIAENCHUS W OYHUCTKH (hapMalleBTUUECKUX
npenaparoB. DIEKTPOHOPETHIECKOE pa3ieNieHue BEIIECTB.

JIaGopatophas pabota Ne 9. [Ipriem opopMIIeHHBIX 1a00pPaTOPHBIX paboT

4. YuyeOHO-MeTOaAMYECKOE U MH(POPMAITUOHHOE 00ecredeHue

4.1 OcHoBHasl TUTEpaTypa

1. Bbob6penesa, 1. B. ®yHkunoHanbHble TPOAYKTHI MUTAHUS U UX pa3paboTKa : MOHOTrpadus
/ W. B. bobpenesa. — Cankr-IlerepOypr : Jlanb, 2022. — 368 c¢. — ISBN 978-5-8114-
3558-6. — TekcT : 3ekTpoHHbIA // JIaHb : 3IEKTPOHHO-OMOJIMOTEYHAs CHUCTEMa. —
URL: https://e.lanbook.com/book/206300 (mata oOpamenusi: 06.07.2026). — Pexum
JOCTYTA: JUTsl aBTOPHU3. TIOJIb30BATEIICH.

2. OcurnoBa, JI. A. TI'eneruka : yueOHuk g By30B / JI. A. OcunoBa. — 2-e u3[., UCIIp. U
nor. — Mocksa : U3natensctBo KOpaiit, 2026. — 482 ¢. — (Bricuiee o6pa3oBanue). —



ISBN 978-5-534-19777-8. — Texkct : anekrpounsiii // OOpa3oBarenpHas miaatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/589863 (mara obpamenus: 06.07.2026).

4.2. JlonmoJHHTeJILHAS JUTEPATypa

1. 3arockuna, H. B. T'eHeTnueckas WH)KEHEpHS . YUeOHHK U IMPAKTUKYM ISl BY30B /
H. B. 3arockuna, JI. B. Hazapenko. — Mocksa : M3marensctBo IOpaiit, 2026. — 118 c. —
(Beicmiee  oOpazoBanme). — ISBN 978-5-534-16029-1. — Tekct : 2JIeKTpOHHBINH //
O6pa3zoBarenpHas 1maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/589124 (mara
obparmenusi: 06.07.2026).

2. buoTexHoOJOTHs PACTCHHH : y4eOHHMK W mpakTUKkyM s By3oB/ JI. B. Hazapenko,
10. U. Nonrux, H. B. 3arockuna, I'. H. Panayruna. — 2-e wu3a., uchp. ¥ jgomn. — MoOCKBa :
NznarensctBo Opaiit, 2026. — 161 c. — (Bricmee obpazoanue). — ISBN 978-5-534-05619-
8. — Tekcr : smextpoHHbIi // OOpazoBarenbHas minardopma IFOpait [caiitr]. — URL:
https://urait.ru/bcode/584895 (nara obpamenus: 06.07.2026).

4.3. JIMlIeH3MOHHOe M CBOOOJAHO PpACHpOCTpPaHsIeMOe NPOrpaMMHOe
odecneyeHue
1. ITporpammer makera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpemeHHbIe MPpodeccHOHATbHBIE 0A3bI JAHHBIX U HH(POPMAIHOHHBIE
CIIpaBOYHbIE CHCTEMBI

1. www.elibrary.ru — Hay4Has 351eKTpoHHast OMOIHOTEKa

2. http://www1.fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT

3. www.molbiol.ru - YueOuuku, Hay4dHble MOHOTrpaduu, 0030pHI, JTAOOPATOPHBIC
NPaKTHKYMbI B CBOOOTHOM JIOCTYIIC HA CaiiTe MPaKTUYECKOM MOJICKYJISIPHON OHOJIOTHH.
4, WWW.SCOpUS.com  (Scopus) — enuHas pedeparuBHas U HayKOMeTpU4eckas Oaza
JAHHBIX (MHIAEKC HUTHUPOBAHUS)

5. http://cyberleninka.ru/article/c/biotehnologiya - HaydHas 3JIEKTPOHHAs
ouommoreka «KUBEPJIEHUHKA»

6. http://www.springerprotocols.com/ - noctyn k 6a3e maHHbBIX SpringerLink

7. http://grebennikon.ru/ - snexrponnas oudaunorexa Grebennicon

4.5. DyeKTpOHHBIE 00pa3oBaTe/ibHbIE PecypcChl
O0P no pucuuIUIMHE HE pa3padoTaHBbI.

5. MartepuajabHO-TeXHHYECKOe 00ecnedeHmne

Jlekunonnas aynutopust kadenpsl «Xumbunorex» ABS5504. (115280, r. Mocksa, yi.
ABTtO3aBojackas, A. 16 ctp. 1 (xoprmyc 5)), o0opyaoBaHHas: CTOJBI Y4€OHBIE CO CKaMbSMH,
ayJUTOpHAs JI0CKa, MYJIbTUMEIUIHHBIA KOMIUIEKC (IEpeHOCHON MpoeKTop, HOyTOyk). PaGouee
MECTO IpernoAaBaress: CTo, CTYIL.

AynuTtopust Ui CEMHHAPCKUX W TPAKTHYECKUX 3aHATUH Kadeapsl «Xumbuorex»
AB5404a (115280, r. MockBa, yin. ABTo3aBojickas, aA. 16 ctp. 1), obopyaoBaHHas: CTOJBI
yuyeOHblE CO CKaMbsIMHM, ayJIUTOpPHas JIOCKAa, MYJIbTUMEIUMHBI KOMIUIEKC (IIE€pPEeHOCHOM
pOoeKTop, HOyTOYK). Pabouee MecTo mpenogaBaTesis: CTOJ, CTYII.

Peanuzanuss oOpa3oBaTenbHOW MHpPOTpaMMbl  OOECHEUMBACTCS  JIOCTYIIOM  KaKJ0TO
CTyJIeHTa K HH(OPMALMOHHBIM pecypcaM — OuOIHOTeYHOMY (OHAY M CETEBBIM pecypcam
WNurepHer.

6. MeTroguueckne peKOMeHAaAUN


http://www.elibrary.ru/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://www.molbiol.ru/
http://www.scopus.com/
http://cyberleninka.ru/article/c/biotehnologiya
http://www.springerprotocols.com/
http://grebennikon.ru/

6.1. MeTtoanueckue peKOMeHJAAUMHU AJIsi NpenojaaBaTesiss MO OPraHU3aAUNHU
o0yueHus

Meroauka mnpenogaBaHus JUCHUIUIMHBL «DapMaiieBTHUecKass OHOTEXHOJIOTHS» U
peaiM3anys KOMIIETEHTHOCTHOTO IOAXO0Ja B M3JIOXKEHHMM W BOCHPUATUHM MaTepuana
MpeyCMaTPUBAET UCIIOJIL30BAHUE CIEAYIONINX aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEICHUS
IPYNIOBBIX, MHIWBUYaIbHBIX, ayJUTOPHBIX 3aHATUN B COYETAHUU C BHEAYAUTOPHOUN paboTOH ¢
1ENTbI0 (POPMUPOBAHUS U PA3BUTHSI MPOPECCHOHATBHBIX HABBIKOB 00yUYaIOIITUXCS:

— MOJTrOTOBKA, MPEACTABICHUE U 00CYXKIeHNE IPE3eHTAlUN Ha CEMUHAPCKUX 3aHATHSIX;

— OpraHm3anus W MPOBEICHHUE TEKYIIEr0 KOHTPOJS 3HAHUU CTYACHTOB B (opme
0JIaHKOBOT'O TECTUPOBAHUS;

— WCMOJIb30BaHNE MHTEPAKTUBHBIX (DOPM TEKYIIETO KOHTPOJIS B opMe ayJUTOPHOTO H
BHEAYJIMTOPHOTO HHTEPHET-TECTUPOBAHUS;

VY aenpHBIN BeC 3aHATHIA, IPOBOJUMBIX B HHTEPAKTHUBHBIX (OpPMax, ONpeesieH TIaBHOM
Henbl0  00pa3oBaTebHONM MpPOrpamMMmbl, OCOOEHHOCTbIO KOHTHHTEHTa OOydaroumxcs U
coJiepkaHueM AUCHHUILTUHBI «DapmarieBTH4eckass OMOTEXHOIOTHS U B I[EJIOM IO TUCIUTUINHE
coctaBisieT 50% ayIUTOPHBIX 3aHATHH. 3aHATHUS JIEKIIMOHHOTr0 THIIa cocTaBiLIoT 50% ot
o0bemMa ayJAUTOPHBIX 3aHITHH.

B mporiecce o0ydeHus UCIIONB3YIOTCS CIICIYIOIIHE OIICHOYHBIC (DOPMBI CAaMOCTOSTEIILHOM
paboThl  CTYIEHTOB, OIICHOYHBIE CpPEICTBA TEKYIIErO0 KOHTPOJS  YCHEBAeMOCTH U
MIPOMEKYTOUHBIX aTTECTALIMM:

- TOJArOTOBKA U BBICTYIUICHME Ha CEMHUHApPCKOM 3aHSATUM C Tpe3eHTaluued u
obcyxaeHneM Ha TeMy «CTPYKTYpHBbIE OCOOCHHOCTH T€HETUUYECKOrO0 BEKTOpa B TEXHOJOTHUAX
BABy», (MHAMBUAYANbHO AJS KaXKAOTO 00ydaromerocs);

[IpumepHbie TEMBI Ui CEMHUHAPCKOTO 3aHSATHA, BBIMOJHIEMOTO OOYYAOIIMMUCS
«DyHKIIMOHANILHBIE CBOMCTBAa T€HOTUIIOB KIETOK- PEIUIHEHTOB» Ui MPOU3BOJACTBA U
IKCIIPECCHU OCITKOB MEIUITMHCKOTO, TUIIICBOT0, BETEPUHAPHOTO HA3HAYCHHUS.

OneHouyHbIE CpelcTBa TEKYIIEro KOHTPOJIA YCHEBAaeMOCTH BKIIIOYAIOT KOHTPOJIbHBIC
BOTIPOCHI W 3a7aHusi B (opme OMaHKOBOrO W (WJIM) KOMITBIOTEPHOTO TECTHPOBAHHSA, IS
KOHTPOJISI OCBOGHHS  OOYy4YalolUUMHCS  pa3[eloB AMCHUIUIMHBIL, 3amuTa  pedeparoB
(mpe3eHTanuii).

OO0pa3ibl KOHTPOJIBHBIX BOMPOCOB JIs MPOBEACHHS PyOeKHOTO KOHTPOJISI IPUBEACHBI B
TIPUIIOKEHUH.

B xonme nexuumii nmpenojaBaTeNlb U31araeT M pa3biCHIET OCHOBHbIE, HanbOoJee CIOXKHBIC
MOHSITUSL TEMbI, @ TAKXKE CBS3aHHBIC C HEM TEOPETHMYECKHE W MPAKTHUYECKHE MPOOIEMBI, TaeT
PEKOMEHIAllMU Ha MPAKTUYECKOE WK JTa0OpaTOpHOE 3aHATHE U YKa3aHUs Ha CAMOCTOSTENbHYIO
pabory.

CryneHTaMm, NpPONYCTUBIIUM 3aHATHUA (HE3aBUCMMO OT TMPHUYMH), HE HMEIOIIUM
MACbMEHHOTO PEIICHUS 3a7a4 WM HE TOJATOTOBUBIITUMCS K JaHHOMY MPaKTUUYECKOMY 3aHSTHUIO,
PEKOMEHJIyeTCsl HEe T03KE€ 4YeM B 2-HEeAENbHbIH CPOK SBUThCS HA KOHCYJIBTALMIO K
MIPETNO/IaBaTeNI0 U OTUUTATHCA MO TeMe, u3ydyaeMoi Ha 3aHsATUd. CTyIeHThI, HE OTYHUTABIINECS
Mo Ka)xJ0W He MpopaboTaHHOW MMHU Ha 3aHATHSIX TeMe K Hadaly 3a4eTHOM CeCCHM, YIMyCKaroT
BO3MOKHOCTh TIOJIYYHUTh MOJI0KEHHBIE OAJITBI 32 pa0OTy B COOTBETCTBYIOIIEM CEMECTpE.

Meroanka mnpenogaBaHus AUCHUIUIMHBI TPEIyCMaTPUBAET MPOBEACHUE TIPYIMIOBBIX
AyIUTOPHBIX U TPAKTUYECKUX 3AHITHI.

Texkymuii KOHTPOJIb YCHEBAEMOCTH M IMPOMEXKYTOUHOM aTTeCTAllMU TPOBOASTCS
CIICTYIOIIUMH CPEIICTBAMH:

- Jokian U OoOCYyKIeHHEe Ha TMPAKTUYECKUX 3aHATUAX, MPOBOAMMBIX B (dopme
KOJUTOKBUYMa;

- CAMOKOHTpOJIb;

- TECTUPOBAHUE.

dopma UTOrOBOM aTTECTALIMU — 3aYET.
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CamocrosTenbHas paboTa CTyAEHTa MPEAINoiaraeT NpopaboTKy U yriIyOJeHHe OCHOBHBIX
pa3lesioB TEOPHH M MPAKTUKU C MCIIOIB30BAHHEM JONOJIHUTENBHOM IuTepatypsl U MHTEpHET-
pecypcoB. IIpu caMOCTOATENIBHOM BBIOJHEHUH PAa3IMYHBIX BUAOB 33JaHUN CTYAEHT YUUTCS
NPUHUMATh pEUIeHus, pa3OupaTh W HM3y4aTh HOBBIH MaTepual, padoTaTh C HMCTOYHHUKAMH
Hay4YHOH MH(OpMaIH.

6.2. Meroanueckue yKa3aHus JAJIs1 00y4alOUIUXCsl 0 OCBOEHH IO
AMCHUIITTMHBI

JlucuuiuinHa TpeaycMaTpuBaeT JIEKIMM W [pPaKTUYecKue/TabopaTOpHble  3aHSTHS
Kaxaytro Henento. M3ydyeHue AMCHUIUIMHBI 3aBEpLIAETCS HK3aMEHOM. YCIEUIHOE H3y4YeHHE
JUCHMIUTMHBL  TpeOyeT TOCeIIeHUs! JIeKIMH, AaKTHBHOM paboOThl Ha TPAKTHYECKUX H
7a00paTOPHBIX 3aHATHUSX, BBIIOJHEHHMS YYEOHBIX 3aJaHMH IIpernojaBaTelisi, O3HAKOMIICHUS C
OCHOBHOM M JIOIIOJIHUTEIBHOM JINTEPATYPOM.

ITpu noAroTOBKE K JEKIIMOHHBIM 3aHATUSAM CTYIEHTaM HEO00XO0AUMO:

Iepesl O4vepefHOM JeKuueldl HeoOXOJUMO IPOCMOTPETh 110 KOHCIEKTY MaTepuall
npensayiei aexkuuu. I[Ipu 3aTpyAHEeHUsX B BOCHPHUSATHM MaTepuana cliefAyeT oOpaTHTbcA K
OCHOBHBIM JIUTEPAaTypHBbIM HCTOYHUKaM. Eciu pa3o0parbes B MaTepuasie OnsATh HE YAaJI0Ch, TO
obpatutech K JiekTopy (1m0 rpaduKy ero KOHCYJAbTallMi) WJIM K TPENojaBaTeiio Ha
HPAaKTUYECKUX 3aHATHUSAX.

[IpakTryeckue/mabopaTOpHBIE 3aHIATHS 3aBEPIIAIOT H3ydeHHE HamOoJiee BAXKHBIX TEM
yuyeOHOl nuctumiauHbl. OHU ChoyXaT Ul 3aKpeIuIeHUs H3Yy4eHHOTo MarepHaia, pa3BUTHS
YMEHMM M HaBBIKOB IIOATOTOBKHM JOKJIAJ0B, COOOLIEHWM, NpUOOPETEHMsI OIbITa YCTHBIX
NyOJIMYHBIX BBICTYIUIEHUH, BEACHUS JUCKYCCUHM, apryMEHTAallMd W 3allUThl BbIJIBUTAEMbIX
MIOJIOKEHHUH, HAaBBIKOB MPAKTUYECKOW pabOThI B jJabopaTopuy OMOTEXHOJIOTHH, a TaKXKe IS
KOHTPOJIS NIPENOAaBaTesIeM CTEEHH TOATOTOBJICHHOCTH CTYAEHTOB 10 N3y4aeMOM AUCIUILINHE.

[Ipy TOATOTOBKE K MPAKTHYECKOMY/TAOOPATOPHOMY 3aHSTHUIO CTYICHTHI HMEIOT
BO3MOKHOCTb BOCIIOJIb30BAThCSI KOHCYJIbTALUSAMU MPENOAABATENS.

[Ipu moAroToBKE K MPAaKTUYECKUM 3aHATUSAM CTYAEHTaM HEOOXOAUMO:

MPUHOCUTH C COOOI pPEeKOMEHJIOBAaHHYIO IPEroaBaTelieM JINTEpaTypy K KOHKPETHOMY
3aHSTHIO;

JI0O OYEPEJHOr0 MPAaKTUYECKOIO 3aHATUS IO PEKOMEHIOBAHHBIM JIUTEPATypPHBIM
UCTOYHUKAM IpopaboTaThb TEOPETUUYECKUH MaTepuaj, COOTBETCTBYIOIEH TEMBbl 3aHATHS;
HOBTOPUTH NMPOBEJICHHbIE MHCTPYKTAXKHU MO TEXHUKE 0€30I1aCHOCTH;

B Hayaje 3aHATHI 3aJaTh NPENOAaBATEN0 BOMPOCH MO MaTepuanty, BbI3BaBLIEMY
3aTpyAHEHUS B €ro INOHMMAaHUM W OCBOCHMM TIPH peIIeHUH 3a/1ad, 3aJaHHbIX JUId
CaMOCTOSITENIbHOTO PELICHMUS;

B XOJI€ CEMHHAapa /1aBaTh KOHKPETHBIE, YETKUE OTBETHI I10 CYLECTBY BOIIPOCOB;

Ha 3aHATUH JOBOJUTH KaXKIyI0 3a/layy J0 OKOHYATEJbHOTO PEIIeHHUs, IeMOHCTPUPOBATh
NOHMMaHMe MPOBEJCHHBIX PACUETOB (aHAIM30B, CUTYAIHii), B Cilydae 3aTpylIHEHUI oOpariarscs
K [IpernoaBaTeto.

7. MDOHJ OLICHOYHBIX CPEACTB

7.1. MeTobl KOHTPOJISI H OLIEHNBAHMS Pe3yJIbTATOB 00yUYEeHUs

ChopMUpOBaHHOCTh KOMIIETEHIIMH TPH MW3yYEHUU TUCIUILUIMHBI  ONpEAemseTCs
MMOCpEACTBOM ONLCHKU COOTBETCTBHUA OTBCTOB W/WINA  BBIIOJHEHUS BallaHI/Iﬁ 3asBJICHHBIM
WHAWKATOpaM B paMKaxX MEpPONPUATUN TEKYIIEr0 KOHTPOIS W IMPOMEKYTOYHOH aTTecTaluu
(9x3ameHa).

7.2. kana u KpUTEpUN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs
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Dopma npomexncymouHoi ammecmayuu: 3a4em.

[IpomexxyTrounast arTecTanus oOy4aromuxcs B ¢opMe 3adera MPOBOJIUTCA IO
pe3yJbTaTaM BBIIOJIHEHUS BCEX BUAOB Y4eOHOU pabOThI, MPEIyCMOTPEHHBIX YUY€OHBIM IIAHOM
M0 JAaHHOW JUCHMUIUIMHE, TPU OSTOM YYUTBIBAIOTCA PE3YyJbTaThl TEKYIIErO0 KOHTPOJIS
yCIIEBaeMOCTH B TeueHHWe cemecTpa. OIEHKa CTENEeHU JOCTIKEHUS OO0YyJaroIUMUCS
MJIAaHUPYEMBIX PE3YJIbTAaTOB O0YUYEHUS MO AUCIIUIUIMHE MTPOBOJUTCS MPEToIaBaTesieM, BEAYITUM
3aHATHS 10 JUCUMIUIMHE METOJIOM OJKCHEPTHOM OueHKW. [lo wurToram mnpoMeKyTOYyHOH
aTTecTallMy M0 JUCIIAILINHE BRICTABIIICTCS OLICHKA «3a4TCHOY, «HE 3aUTCHO.

HlIxana ouenusanus Onucanue

BrimonHens!l Bce BUIBI yUeOHOH palOThI, MPEIyCMOTPEHHBIE YU€OHBIM
mnaHoM. CTyleHT JEeMOHCTPUPYET COOTBETCTBHUE 3HAHUM, YMEHUH,
HAaBBIKOB TMPHUBEACHHBIM B Ta0dHMIAX T[OKa3aTeneil, omepupyet
3 MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMHU, HaBbIKAMU, MPUMEHSET UX B
aumeno CUTyallusiX TOBBIIICHHONW cJoXKHOCTU. [Ipm 3TOoM MOryt OBITH
JOMYIICHB HE3HAYUTEIbHBIE OMIMOKH, HETOUYHOCTH, 3aTPYAHEHUS TpU
AQHAJIMTUYECKUX ONEpalusiX, NepeHOCe 3HAHUW U yYMEHUN Ha HOBBIE,

HCCTAHJAPTHBLIC CUTyalluU.

He BbimomHen oauH win  Oosee  BUAOB  y4eOHOM  paloTHhI,
MPENYCMOTPEHHBIX  Y4€OHbIM IIaHOM. CTYIAEHT JI€MOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHH, HAaBBIKOB INPUBEIACHHBIM B
TabnuIax IoKa3aTesiel, JOMYCKAIOTCS 3HAYUTEIbHBIE  OUIMOKH,
He 3aumeno . .
MPOSABIIAETCS OTCYTCTBME 3HAHWUN, YMEHMM, HABBIKOB 10 DSy
MOKAa3aTeNeil, CTyJAEHT MCHOBITBIBAET 3HAUMUTEIbHBIE 3aTPYJHEHUS IpHU
ONepupoBaHUU 3HAHUAMU U VYMEHUIMU HNpU UX NepeHoce HA HOoBble

cumyayuu.

7.3. OueHo4YHbIE CpeCTBA

3anaHusi B OTKpPBITOH (popme

1. CoBpeMEeHHOE COCTOSIHME M MEPCIEeKTUBBI Pa3BUTHS OMOTEXHOIOIUU (hapMIIpenapaTosB.
2. CocrosiHue ¥ ePCIEeKTUBBI Pa3BUTHs OMOTEXHOJIOTUM (papMIIperiapaToB B MUPE.

3. Pa3BuTHe TEHHON WH)XXEHEPUM I KOHCTPYMPOBAHMS  IITAMMOB-IIPOAYLIEHTOB
PEKOMOMHAHTHBIX OETIKOB.

4. OcCHOBHbIE KOMIIOHEHTHl OHMOTEXHOJIOTUYECKUX CHUCTEM JUIsl TOJIyUYEHHUS IIeJIeBbIX
IPOJYKTOB MUKPOOHOIOTUYECKHM CHHTE30M.

S. OcoOeHHOCTH CBhIpbsl A POCTa W Pa3BUTUS MUKPOOPTaHU3MOB-TIPOJIYLIEHTOB U
TpeOOBaHUS K HEMY.

6. OcHoBHBIE TPYIIIIHI PapMITpenapaToB, MOJIy4aeMbIX B KIIETOUHBIX KyJIbTypax dYKapHoOT.

7. I'pynnbl (papMakonmUHHBIX MpernapaToB M OHOJIOIMYECKH AaKTHUBHBIX J00aBOK K IIHUIIE,
npeJHa3sHauYeHHBIX JJIS JIGUEHUS ¥ MPO(UIAKTUKU AepULIUTa HyTPUEHTOB.

8. XapaKTepI/ICTI/IKI/I CYCIICH3MOHHLIX KJIICTOYHBIX KYJIBTYP I IOJXYUCHUSA PACTUTCIBHBIX
BaKIIMH.
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9.

10.
11.

12.
13.

14.
15.
16.
17.
18.

19.
20.

21.
22.

23.

24,

25

CoBepiieHCTBOBaHHE OHOOOBEKTOB-TIPOYLIEHTOB JICKAPCTBEHHBIX BEIIECTB METOAAMU
HAIpPaBJIEHHOTO MyTareHe3a 1 CEeJIEeKIIHH.

CkpunuHT npoaynieHToB BAB Metonamu O10TTHHT-THOPUAN3ALIUH.

Oco0eHHOCTH MPOAYKTUBHOTO KYJIbTUBUPOBAHUS H30JIMPOBAHHBIX KJIETOK 4YEJIOBEKa U
KUBOTHBIX.

buoTtexHo0THsSI FEHHOMHKEHEPHOTO UHCYINHA.

[TpueMbl KOHCTPYHUpPOBAHHS MUKPOOPTaHU3MOB-TIPOIYLIEHTOB JIi CHHTE3a OHMOJIOTUYECKU
aKTUBHBIX MENTH/I0B TOPMOHAIBHOTO ACHCTBHUS.

Oco6eHHOCTH TPOU3BOICTBAa TEHHOUHKEHEPHBIX HHTEP(PEPOHOB.

[Tony4yeHnue aHTUTEHOB BUPYCHBIX Bo30yauTeneit npu coznannu PHK u JIHK-BaknuH.
Hcnonp3oBanne THUOPUAOMHBIX TEXHOJOTMH TIPU  CO3JAHHHM  TEPANEBTHUECKUX U
JMArHOCTHYECKUX aHTUTEN Pa3iINdHOM crienuUIHOCTH.

CoBpeMeHHbIE METOABI BBIACICHUS M OYUCTKH IEJEBBIX MPOAYKTOB (hapMareBTUUYECKOTo
Ha3HAYCHUSI.

MeTtoabl KOHTpOJII KadecTBa  OMOTEXHOJOTHMUYECKUX JIEKAPCTBEHHBIX CPEACTB COTJIACHO
npasuiam GMP.

Teopernueckre noaxo/pl K pa3paboTKe IpernapaToB Ui FTEHHON Teparuu.

YKaXuTe NPEeUMYIIECTBA IMOJYyY€HUs BHIOCHEHM(PUUECKUX JUIS YeloBeKa OElIKOB IMyTeM
MUKPOOHUOJIOTHYECKOTO CHHTE3A.

XapakTeprucTuKa MOHOKIIOHAJIbHBIX aHTHUTEIL.

[lepeuncnure (apmaneBTHUECKUE MpENapaThl, CHHTE3HPYEMble MOHOKIOHAIbHBIMU
aHTHUTEJIaMHU.

OcHOBHOE MPEUMYIIECTBO (PEPMEHTATHBHON OMOJIOTHYECKON KOHBEPCHUH CTEPOHIOB TEpE]
XUMHUYECKOH TpaHchopMaluei.

OxapakTepu3yiTe 3KOHOMUYECKUE IPEUMYLIECTBA OMOTEXHOJOTHYECKOr0 IPOU3BOJICTBA,
OCHOBaHHOTO Ha UMMOOUIIM30BAaHHBIX OMO00BEKTaX, EPE]] TPATUIIMOHHBIM.

. Uto nmpenycMaTpuBaeT CKpUHUHT JIEKapCTB?

TecToBbIE BOIIPOCHI MO0 TUCHUIIJIMHE

Bonpoc 1. B 1920-1930-e rr. 6111 OTKPBITHI:

a) KOPTU30H

0) XJIOpIPOMa3uH, XaJIOTEPU IO,
B) MHCYJIMH U MEHUIWILTUH

I) Auazenam

1) HET MPaBUIBLHOTO OTBETA

Bonpoc 2. B 1980-e rr. nosiBujiuch:

a) KOPTHU30H

0) XJIOpIIPOMAa3HH, XaJIONepUuI0,
B) MHCYJIMH W ITCHUITUILTAH

') Auas3enam

1) HET MPaBUIBHOTO OTBETA

Bonpoc 3. CyuiecTBeHHBIii TeH Yy NaTOreHHOT0 OPTraHu3Ma He00X0 UM JIJIs:

a) Pa3MHOXKEHUS KIIETKHU;

0) nmoIepKaHus )KU3HEACITEIbHOCTH;

B) MHBA3UHU B TKaHU;

') MHAaKTUBALIMK aHTUMHUKPOOHOTO BELIECTBA

Bonpoc 4. I mosty4eHusi MPOTOIJIACTOB M3 KJIETOK IPUOOB HCIOJIb3yeTCs:

a) JIN30IIHM;
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0) TpUIICUH;
B) YJIUTOYHBIN (hEPMEHT;
T) MEeTICUH

Bonpoc 5. /i moty4eHusi NPOTOMJIACTOB U3 0aKTEPHAJIBHBIX KJIETOK HCIOJIb3YeTCsl
a) JIN301IHM;
0) yIUTOUHBIN (PEPMEHT;
B) TPHUIICUH;
I) ManavH.
Bonpoc 6. [IpeumymiecTBaMu reHHO-MHKEHEPHOT0 HHCYJIMHA AABJISIOTCH:
a) BBICOKAasi aKTUBHOCTb;
0) MEHbIIIast AJJICPTEHHOCTH;
B) MEHbIIIasi TOKCUYHOCTB;
r) O0JIbINIast CTAOUILHOCTD.

Bonpoc 7. [IpeumymiecTBa nosryuenusi BupocnenuuuecKux s 4ejaoBeKka 0eJ1K0B myTeM
MHKPOOHOJIOTHYECKOT0 CHHTE3a:

a) MPOCTOTa 000PYI0BAHHUS,;

0) SKOHOMHUYHOCTb;

B) OTCYTCTBHE JC(HHUIIUTHOIO ChIPHS;

I') CHATUE 3TUYECKUX MPOOIIEM.

Bonpoc 8. PazpadoTaHHasi TEXHOJIOTHS MOJYyYeHUSI PEKOMOMHAHTHOI0 JPUTPOMOITHHA
OCHOBAaHA HA IKCIPeCcCUm

a) B KJIETKax OaKTepuu;

0) B KJIETKaX JIPOXIKEH;

B) B KJICTKaX PacTCHUI;

T') B KYJIbTYPE )KUBOTHBIX KJIETOK.

Bonpoc 9. IIpn oneHke kayecTBa reHHO-HHKEHEPHOI0 HHCYJIMHA TpelyeTcsl yAeasATh
0c00eHHO 00/1b1IIe BHUMAHMSA TECTY HAa:

a) CTEpUIIbHOCTB;

0) TOKCUYHOCTB;

B) aJUIEPTE€HHOCTb;

I') IUPOTE€HHOCTb.

Bonpoc 10. Oco0oe npeuMyIecTBO MOJYCHHTETHYECKHX MPOM3BOIHBIX IPUTPOMHUIIUHA,
a3UTPOMMIIMHA, POKCUTPOMHMIMHA, KJIAPUTPOMHUIIMHA Nepe] NPUPOAHBIM AHTHOMOTHKOM
00YCJIOBJIEHO:

a) MEHbIIEH TOKCUYHOCTBIO;

0) OaKTEepUIIUIHOCTHIO;

B) aKTMUBHOCTBIO ITPOTHB BHYTPUKJIETOUYHO JOKAJTM30BAHHBIX M1apa3UTOB,;

I) JeiicTBHEM Ha IrpuObI

Bonpoc 11. AHTMOMOTHKH ¢ CAMONIPOMOTHPOBAHHBLIM NPOHUKHOBEHUEM B KJIETKY
naTroresa:

a) OeTa-JIaKTaMbl;

0) aMMHOTJIMKO3U/IBI;

B) MaKpOJIH/Ibl;

I') TJINKONENTH/IBI.
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Bonpoc 12. 3amuTa npoayueHTOB aMUHOTJIMKO3HI0B OT COOCTBEHHOI0 AHTHOHOTHKA
CBSI3aHA C:

a) HU3KUM CPOJICTBOM pHOOCOM;

0) aKTUBHBIM BBIOPOCOM;

B) BpeMEHHOH (hepMEHTAaTUBHOW WHAKTUBAIIUCH;

I') KOMIIApTMEHTalueN.

Bonpoc 13. Tpancdepassl ocymecTBJIsSIIOT:
a) KaTajau3 OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIIU;
0) mepeHoC PYHKIIMOHATBHBIX TPYII HA MOJICKYITY BOJIBI;
B) KaTaJlu3 peakluil MPUCOEAUHEHHUS 10 IBOHHBIM CBSA3SIM;
I') KaTajau3 peakiuii nepeHoca GyHKIMOHAIBHBIX TPYII Ha cyOCcTpar.

Bonpoc 14. ITeHMunIJIMHAIIAIA32 HCIOJIB3YeTCH:
a) IPU POBEPKE 3aBOJICKUX CEPHIA ICHUIIMILTUHA HA CTEPUIIBHOCTD;
0) ipu oneHKe 3P PEKTUBHOCTH IMEHUIIMIUTMHOBBIX CTPYKTYP IMPOTUB PE3UCTEHTHBIX
OakTepuii;
B) TIPH TTOJTYYECHUH TIOJYCUHTETHYCCKUX TICHUIIMJUTHHOB;
T') IPY CHSTUM aJUIEPTUYCCKUX PEAKIMid Ha MEHUIMIUINH.

Bonpoc 15. [TeHnunIIMHAIIIA32 KATATU3UPYeT:

a) pacilervieHne 0eTarakTaMHOTO KOJIbLIa;

0) pacIeruieHue THA30JIUMHOBOTO KOJIbLIA;

B) oTuIerieHne 60koBoro paaukana mpu Co;

T') IEMETUIMPOBAHUE THA30JIMIUHOBOTO KOJIBLIA.

Bonpoc 16. MoHOKJIOHATbHBIE AHTHTEJIA MOJIYYAKOT B MPOU3BOACTBE:
a) Mpu (PpaKIIMOHUPOBAHUN AHTUTEN OPraHU3MOB;
0) ppakmoHMpOBaHHEM JTUMQOIIUTOB;
B) C TIOMOIIBIO THOPHJIOB;
I') XUMHUYECKUM CHHTE30M.

Bonpoc 17. Mumenbio 1151 GpU3MYeCKUX U XUMHYECKUX MYTAareHoOB B KJieTKe 0H000beKTOB

SIBJISIIOTCS
a) THK;
0) AHK-nonumepasa;
B) PHK-nonumepasa;
r) pubocoma;
n) uaopmannonnas PHK.

Bonpoc 18. OcHoBHOe penMyIIecTBO (pePMEHTATHBHOI OMOJIOTHYECKOIi KOHBEPCHH
CTepPOMA0B Nepe] XMMUYeCcKoi TpancopMalueil COCTOUT:
a) B JIOCTYITHOCTU PEareHTOB;
0) B M30MpaTenTbHOCTH BO3ACHCTBHSI HA OTpeieNieHHbIe (DYHKIIMOHATBHBIE TPYIIIBI
CTEPONJIA;
B) B COKpAIIEHUU BPEMEHU IPOILIECCa;
T') B MOJyYE€HUH MPUHIIATIAAIIEHO HOBBIX COCTUHECHHI.

Bonpoc 19. YBeaunueHue BbIX0/1a 1eJ1€BOr0 MPOAYKTA NpH 0MoTpanchopMaluu cTepouaa

AO0CTUTAECTCH:



a) MPU YBEIMYECHUH HHTEHCUBHOCTH MEPEMEILINBAHUS;
0) Mpy yBEIMUYCHUH UHTCHCUBHOCTH a3palliy;

B) TIpU MTOBBIIICHUH TEMIIEPATYPHI ePMEHTAIUY;

T') IPY UCKJIFOYCHUH MUKPOOHOI KOHTaMHUHAIIHH;

1) IPU YBEJIMYECHUU KOHIICHTPAIIUU CTEPOUTHOTO cyOcTpara B (hepMEHTAIIMOHHOM cpejie;
€) MM LieJIeHaNpaBIeHHOM U3MEHEHUU XUMUYECKON CTPYKTYpPhI CTEPOUAHOrO CyOCcTpara.

Bonpoc 20. IIpaBujia npeaycMaTpuBaloT NPOU3BOJACTBO B OT/A€JIbHBIX MOMEIEHUSIX H HA
0T/1eJIbHOM 000PY/10BAHUM:

a) MICHUITUIUINHOB;

0) aMHHOTJIMKO3HU/IOB;

B) TETPALIMKINHOB;

') MAaKPOJIUIOB;

1) TIOJTUEHOB.

Bonpoc 21. CBoiicTB0 0eTa1aKTaMOB, H3-32 KOTOPOI0 HX cjenyeT, coriaacuo GMP,
HApataTbHIBATh B OT/JA€JbHBIX MOMEIeHHSIX:

a) o0111asi TOKCUYHOCTb;

0) XpOoHHYECKast TOKCUYHOCTD;

B) SMOPHOTOKCHYHOCTH;

I') aJJIEPr€HHOCTb.

Bonpoc 22. [IpyynHa HEBO3MOKHOCTH HEMOCPEICTBEHHOH IKCIPECCHH I'eHa YejioBeKa B
KJIeTKe MPOKAPHOT:

a) BBICOKasl KOHIICHTpAIMs HyKJeas;

0) HEBO3MOXKHOCTb PEIUTMKAIINH TIIa3MHU/I;

B) OTCYTCTBHE TPAHCKPHUIILINH;

') HEBO3MOXKHOCTD CILJIaliCHHTa.

Bonpoc 23. IIpsimoii nepenoc uyxkepoaHoii /IHK B nporoniactsl BO3MOsKeH ¢ NOMOIIbIO:
a) MUKPOUHBEKITUH;
0) Tpanchopmanuu;
B) YIIaKOBKH B JINIIOCOMBI;
I') KyJbTUBUPOBAHMS IPOTOILIACTOB HA COOTBETCTBYIOIIMX MUTATENBHBIX Cpeiax.

Bomnpoc 24. Ycnexu reHeTH4ecKoi HHKEHEPHH B 00J1aCTH CO3IaHNUsI PEKOMOMHAHTHBIX
0eJIKOB 00JIbIIIEe, YeM B CO3JAaHUU PEKOMOMHAHTHBIX AHTUOMOTHKOB. JTO 00BACHAETCS:
a) 6oJee MPOCTOM CTPYKTYPOii OENKOB;
0) TPYIHOCTHIO MO00pPa METOK X0351€B JIsl OMOCHHTE3a aHTHOMOTHUKOB;
B) OOJIBIIMM KOJTMYECTBOM CTPYKTYPHBIX T€HOB, BKIIFOUEHHBIX B OMOCUHTE3
AHTUOWOTHKOB;
r) mpoOyiieMaMu O€30MaCHOCTH MPOU3BOICTBEHHOTO MpoIiecca.

Bonpoc 25. Ociad/ieHue orpaHuYeHnii Ha UCMOJIb30BAHNE B TPOMBIILIEHHOCTH
MHKPOOPTraHU3MOB-PEKOMOUHAHTOB, MPOIYUHPYIOIIUX FTOPMOHBI YeJIOBEKA CTAJIO
BO3MOKHBIM 0J1arogaps:

a) COBCPHICHCTBOBAHUIO METOA0B U30JIAIIMHU IN'CHHO-UHXXCHCPHBIX peKOM6I/IHaHTOB oT

OKpY>Kalollen cpespl;

0) MOBBITIICHUIO KBATH(UKAINY TTEpCOHANa, pabOTAIOIIET0 ¢ pEKOMONHAHTAMH;

B) YCTAHOBJICHHOM 3KCIIEPUMEHTAIILHO CIIa00H KU3HECTIOCOOHOCTH PEKOMOMHAHTA;

T') SKCIIEPUMEHTATHPHOMY TTOATBEPKICHUIO 0053aTeTbHOM, TOTEPH TYKEPOJTHBIX TCHOB.
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Bonpoc 26. AkTUBHpOBaHHEe HEPACTBOPUMOI0 HOCUTEJISI B CJIy4Yae HMMOOMIM3AMH
(¢epMeHTa HEOOXO0AUMO:

a) JUIsl yCUJICHUS BKJIIOUEHUs (hepMEHTA B Tellb;

0) niis noBwimeHuss CopOrun pepmenTa;

B) JIJIsl OBBILICHUS] aKTUBHOCTH (DEPMEHTA;

I) Ui 00pa30BaHusl KOBAJIEHTHOM CBSI3H.

Bonpoc 27. UMMo0unIu3anusi HHANBUAYAJIBHBIX (PePMEHTOB OrPAHUYMBAETCS TAKUM
00CTOATEILCTBOM, KaK:

a) BBICOKAs JIAOUILHOCTD (hepMEHTA;

0) Hanmmuue y (hepMeHTa KopepMeHTa,

B) HAJIM4YME Y PepMEHTa CyOHECINHUIL;

I') IPUHAJICKHOCTh (pepMEHTa K THIPOIa3aM.

Bomnpoc 28. UmMMo0uamn3anus meJbIxX KJIeTOK MPOAYIeHTOB JIEKAPCTBEHHBIX BElIeCTB
HepalHOHAJIbHA B CJIyyae:

a) BBICOKOM JTAOMJIBHOCTH IIEJICBOT0 MPOIYKTA (JIEKAPCTBEHHOTO BEIIECTBA);

0) UCTIIOJIL30BAHUS IIEJICBOTO MIPOAYKTA TOJHKO B UHBEKIIMOHHOHN (opMme;

B) BHYTPUKJICTOYHOM JIOKAJIM3AIMHU IIEJIEBOTO MPOIYKTa,

T') BBICOKOU THAPO(HIEHOCTH IEIEBOTO MPOTYKTA.

Bonpoc 29. UMmMo0uIu3anus KJIeTOK NPOAYIEHTOB Iejiecoo0pa3Ha B ciIyuae, ecJiu
1eJIeBOM NMPOAYKT:

a) paCTBOPHUM B BO/JIC;

0) HEpacCTBOPHM B BO/JIC;

B) JIOKQJIM30BaH BHYTPH KJIETKU;

T') aja sBJseTcs Onomacca KJIETOK.

Bonpoc 30. Heasavmu umMoouan3anum epMeHTOB B OHOTEXHOJIOTHYECKOM NPON3BOACTBE
ABJIAIOTCS:

a) NOBBIILIEHUE Y/IeIbHOIN aKTHBHOCTH;

0) MOBBIIICHUE CTAOMIIBHOCTH;

B) pacIIupeHue cyOCTpaTHOTO CIEeKTpa

I') MHOTOKpPaTHOE UCIO0JIb30BaHHE.

Bonpoc 31. DxoHOMHMYeCKOe MPEeUMYIECTBE OHOTEXHOJIOTHYECKOr0 MPOU3BOACTBA,
OCHOBAHHOI'0 HAa MMMOOM/IM30BAHHBIX 0H000bEKTAX, Nepel TPAAUIUOHHBIM 00yCJI0OBJICHO:
a) MCHBIIIMMHU 3aTpaTaMu TPY/a;
0) Oosee IENIeBbIM CHIPHEM;
B) MHOTOKPATHBIM HCIIOJIb30BaHHEM OMO0OBEKTA;
') YCKOpEHUEM ITPOU3BOACTBEHHOTO IIpoliecca.

Bonpoc 32. MOHUTOPHHT (IPMMEHUTEIbHO K JIE€KAPCTBY) — 3TO:
a) BBEJICHUE B OPTaHU3M;
0) BBIZICIICHUE
B) BBISIBJICHUC B TKAHSX;
') KOHTPOJIb TMHAMUKYA U3MEHEHUSI KOHIIEHTPAIIMU B OMOJIOTHUECKOH KUIKOCTH Op-
raHu3Ma

Bonpoc 33. CKkpuHMHT (JIEKapCTB) — 3TO:
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a) COBEPILIEHCTBOBAHUE ITyTEM XUMHUYECKOH TpaHchopMaInu;
0) COBEpIICHCTBOBAHUE MTyTeM OHOTpaHCchOpMaITny;

B) IMOUCK M OTOOP («IIpOCEnBaHME») MPUPOTHBIX CTPYKTYD;

T') MMOJHBIM XUMUYECKHI CHHTE3.

Kiarou k TecTOBBIM 3aJaHUAM:

Ne Bonpoca 1 2 3 4 5 6 8 9 10
OtBer B II §) B a §) r r r B
No Bompoca 11 12 13 14 15 16 17 18 19 20
OtBer 0 B r B B B a 0 bi | a
Ne Bompoca 21 22 23 24 25 26 27 28 29 30
OtBer r r B B r r o B a r
Ne Bompoca 31 32 33

OTBeT B r B
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