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1. Heau, 3212494 ¥ NJIAHMPYeMbIe pPe3yJabTAThI 00y4eHHUs M0 JUCHUILJINHE

Llenp ocBOCHMS IUCHUILINHEL;

- (hopmupoBaHNEe Yy MarucTpoB HEOOXOIUMBIX 0a30BbIX TEOPETHUECKUX U MPAKTHUYECKUX
3HAHUWA O NMPHUMEHEHUU MPOKAPUOTUYECKUX M IYKAPHOTUYECKUX KIIETOK C LEIbI0 MOJIy4YeHUs
OMOTEXHOJOTMYECKOW TMPOAYKIHMU MEIMIMHCKOTO ¥ (hapMaKOoJIOTHYECKOr0 Ha3HAYEHUs
(mepBUYHBIX W  BTOPUYHBIX  METa0OIUTOB, PEKOMOMHAHTHBIX OEJIKOB, BHTAMHUHOB,
aHTUOMOTHKOB, aHTUTeHOB, aHTUTeN, JJHK-Bakiun u np. npemnapatos);

- (opmupoBaHue 3HAHUI 0 cIOCO0aX KOHTPOJISL COCTOSIHUI KJIETOYHBIX KYJIBTYD;

- TIOJy4eHUE NEPBUYHBIX HABBIKOB M OOLIMX 0a30BBIX MPUHIMIIOB OE30MACHOI paboTHI C
KJIETKAMHU pACTEHHH, JKMBOTHBIX, MHKPOOPIaHU3MOB M BHPYCOB B YCIOBHUSX YHCTBIX
MTOMEIICHU.

K 3agauam wu3y4yeHus AUCUMIUIMHBI CIEAYET OTHECTHM MPHOOPETEHUE CTYIECHTOM
NPAaKTUYECKUX 3HAHUN M HABBIKOB, HEOOXOAUMBIX OyaylIeMy CIEIUATUCTY JUIsi 000CHOBaHHBIX
peLIeHNid, TpPU OpPTraHU3alMH WU MPOBEACHUH OMOTEXHOJIOTMYECKUX IIPOLIECCOB B Oymymien
npohecCuOHaNBHOM NeSTENbHOCTH.

O6yuenne mno nuciuruinHe «®DapMmaneBTudyeckass OHMOTEXHOJOTHS» HAMpaBiIeHO Ha
dbopmupoBaHKe Y 00YHarOITUXCS CICTYIONTUX KOMIIETEHITUH:

Kon u HammeHoBaHue NuaukaTopsl 10CTHKEHUS] KOMITETEeHIMH
KOMIIeTeH I

[TK-1. Cnocoben UIIK-1.1. 'oTOB K CONOCTaBUTEIILHOMY aHAJIU3Y MOJTYy4aeMbIX
IIPOBOJUTD [TaTEHTHbBIE MPOAYKTOB, IPOAYIIEHTOB U OOBEKTOB TEXHUKH C OXPAHSEMBIMHU
UCCIIEIOBaHMS U 00BbEKTaMU IPOMBIIIJIEHHON COOCTBEHHOCTH; 3HAET METO/IbI
OIIpeNeNATh olpeziesIeHUs] NaTeHTHOM YUCTOThI 00bEKTa TEXHUKHU U
XapaKTePUCTUKH TEXHOJIOTUH; IPABOBbIE OCHOBBI OXPaHbl 00BEKTOB HCCIIEI0BAHUS
MPOIYKIINH C 9KOHOMHYECKOH OI[EHKOH JIJIsl HCIIOJIb30BAHUS 00BEKTOB

MIPOMBIIIIJIEHHONW COOCTBEHHOCTH

HIIK-1.2. YMeeT 060CHOBBIBaTH MEPHI IO OOECIICYCHUTO
MaTEHTHON YHCTOTHl O0BEKTa TEXHUKU; 00OCHOBBIBATH MEPHI 110
OeCTpesITCTBEHHOMY MPOU3BOJICTBY M pealin3aiiii 00 bEKTOB
TEXHHUKH B CTPaHE U 3a pyOeKOM; OIICHUBATh
MMaTEHTOCIIOCOOHOCTh BHOBB CO3JaHHBIX TEXHUUECKHX U
XyJI0)KECTBEHHO-KOHCTPYKTOPCKUX perieHuit; Mcnonb3zoBaTh
METO/Ibl aHAJN3a MPUMEHUMOCTH B 0OBEKTE UCCIICI0BAHUIMA
W3BECTHBIX 00BEKTOB IPOMBIIIUICHHON (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 TPOBEICHHE MMATCHTHBIX MCCIICIOBAHU;
MOKMCKa ¥ 0TOOpa MaTEHTHON U IPYrol JOKYMEHTAIUHU B
COOTBETCTBHUU C YTBEP)KICHHBIM PETIAMEHTOM U 0(hOpPMIICHIE
OTYeTa O TIOUCKE; CUCTEMAaTH3aIUs U aHATTU3 OTOOPaHHOM
JTOKYMEHTAIMN; 000CHOBAaHHUSI PEIICHUH 3a/1a4 Ha OCHOBE
MaTeHTHBIX UCCIIEIOBAaHUI; 000CHOBAHUSI PEIOKEHUH 10
JabHEUIIIeH IeATENbHOCTH X03HCTBYIOIIErO CyOBEeKTa,
OCYIIECTBJICHUS MTOATOTOBKH BBIBOJIOB M PEKOMEHIAIIHIA;
odopmIIeHUs pe3yabTaTOB UCCIIEIOBAHUI B BUIE OTUETA O
MMaTEHTHEIX UCCIIETOBAHMIX

ITIK-6. Ciocoben HIIK-6.1 3HaeT TeXHOJIOTUIO M KOHTPOJIb Tpon3BoicTBa bAB;
OCYHICCTBIIATL KOHTPOJIb IIOKa3aTeJIu KayeCTBa 6I/IOT6XHOJIOI‘I/I‘-IGCKOﬁ MIPpOAYKIUU,

KauecTBa ChIpbs, CTaTHUCTUYECKUE METObI YIIPABICHUS KaueCTBOM MPOAYKIIUU;
IIPOMEXKYTOUHBIX BUJIbI OpaKa M ero y4eT B IPOU3BOJCTBE OMOTEXHOIOIMYECKON




MIPOTYKTOB U TOTOBBIX MPOAYKIIMHI

BAB B cooTBeTcTBHU C HIIK-6.2. YMmeeT npou3BOAUTH aHAJIU3 KAYECTBA ChIPhS IS
periiaMeHToM OMOTEXHOJIOTMYECKOT0 MPOU3BOJICTBA B COOTBETCTBUH C
pEriaMeHTOM; ONPEACIIATh COJAEPKaHNEe OCHOBHOTO BEIIIECTBA B
rotoBblx bAB; onpenensaTe akTUBHOCTD JIEHCTBYIOIIETO BEIIECTBA
B TOTOBOM OMOTEXHOJIOTUYECKOM Tperapare; OnpeIesiTh
coJiepKaHue KIETOK MTPOJYLIEHTa B IPOAYKTaX, OJYyYEHHBIX C
MOMOIIIbI0 MUKPOOPTaHU3MOB; aHAJIM3UPOBATh MPETEH3UU OT
noTpeduTenel no Ka4ecTBy NPOAYKIIMH OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA; BECTH Y4eT NeEKTHOM MPOTYKIIUU
OMOTEXHOJIOTMYECKOT0 IPOU3BO/ICTBA; AHATTU3UPOBATH MIPUUKHBI
MOSIBJICHUS IE(DEKTHOM MPOTYKITUU OUOTEXHOJIOTUYECKOTO
MIPOU3BOJICTBA, MPOU3BOAUTH PacUeT BEPOSTHOCTU (aKTOPOB
MOSIBJICHUSI U 3HAYEHU MOCIIECTBUI; pa3padaTbiBaTh
MIPEIIOKEHUS TI0 CHIYKEHUIO (ITPEeI0TBPALEHHUIO) IPOU3BOICTBA
Ne(PEKTHBIX IPOAYKTOB

NIIK-6.3. Brageer MeTOqMKaMH OLIEHKH BXOJHOI'O KOHTPOJIS
KadecTBa ChIPhs, UCIOJIB3YEMOT0 B OMOTEXHOJIOTHYECKOM
Mpoliecce; NPOBEIECHUS KOHTPOJISI KAYeCTBa IIPOMEKYTOUHON 1
rOTOBOM OMOTEXHOJIOTMYECKON IPOAYKIIUN; PACCMOTPEHHUS
pexiiamManuii no kauectsy bAB; BbIBIICHUS] KpUTHUECKUX
(omacHbIX) PAaKTOPOB HA OTACIBHBIX TEXHOJIOTHYECKUX OTEPaIIUIX
OMOTEXHOJIOTHYECKOTO MPOU3BOCTBA; pa3pabOTKU MEPOIPHUITHIA
C 1EJIbIO YCTPAHEHUSI PUCKOB WJIM CHUXKEHUS UX J0 JOIYCTUMOTO
YPOBHS 1 MOBBIIIEHUS O€30MaCHOCTH BBIITyCKaeMOn
OMOTEXHOJIOTMYECKOHN MPOTyKIIUU

2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuniauHa OTHOCHTCS K OJIEKTHUBHBIM  JUCHUIUIMHAM 4acTH, (GOpMUPYEMOid
y4acTHUKaMU 00pa30oBaTeNbHbIX OTHOIIeHU O0soka b1 Jluciumiunel (Moaynn).

I[I/ICIII/IHJ'H/IHa ((CDapMalleBTI/ILIGCKaH 6I/IOTCXHOHOFI/I${» B3aMOCBs3aHaA JIOTHYCCKU U
COJIEPKATEIHHO-METOANYECKHU CO CIEAYIONIMMU JUCITUTUTHIHAMMU:

- «MeTobI UCCIIENOBAHUNA B OMOTEXHOIOTUNY,

- «Knerounas MHKEHEPUS»;

- «TexHonorust pepMEeHTHBIX PENAPaTOBY;

- «CTpyKkTypHO-(hYHKIIMOHATFHBIEC UCCIIEIOBAHMSI OCITKOB M HYKJIEMHOBBIX KUCIIOTY,

- «MeToabl KOHCTPYUPOBAHUS ITA3MUIHBIX U BUPYCHBIX BEKTOPOBY.

3. CTpyKTypa M cofep:KaHue TUCIUTIIHHbI
OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIsAeT 3 3adeTHbIe equHuUIbl (108 gacos).

3.1. Buabl y4eOHoii padoThl H TPY/A0EMKOCTh

Ne Bia vaeBHoii paGorh KouauvecTBO CemecTpbl

n/n 1y P 4acoB 3 -
1 | AyauTopHble 3aHSTHSA 54 54 -

B ToMm unce:

1.1 | Jleknuu 18 18 -

1.2 | CemuHapcKkue/IpakTUUECKHUE 3aHATHS 18 18 -

1.3 | JlabopatopHbIe 3aHATHS 18 18 -
2 | CamocTosiTe1bHaAs1 paboTa 18 18 -




3 | Ilpome:xkyTouHasi aTTecTanusi -

3a4€CT -

HUroro 72 12 -

3.2. TemaTnyeckuii NJIaH U3yYeHUs TUCIHHUINJINHBI
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1. Tema 1. Beeaenue. [Ipeamer, 3anaun u 6 2 2 - 2

coJiep;KaHue HalpaBICHU
(dhapmaleBTHUECKOil OMOTEXHOJIOTHH.

2. Tema 2. BHOOOBEKTHI Kak CPeICTBO 8 2 2 2 - 2
IIPOM3BOJICTBA JICKAPCTBEHHBIX,
MpOQUIAKTHICCKUX U
JUArHOCTHYECKUX CPEICTB

3. | Tema 3. O6mue cxeMbl 8 2 2 2 - 2
OMOTEXHOJIOIMYECKUX
MIPOU3BOJICTBEHHBIX MIPOIIECCOB IS
noJydeHus hapMareBTHUYSCKUX

MIperapaToB

4, Tema 4. MeTobl COBEPILIEHCTBOBAHUS 8 2 2 2 - 2
OHMOTEXHOJIOTHYECKUX OHOO00HEKTOB

5. | Tema 5. ®apmaneBtuueckue npenaparsl | 10 2 2 4 - 2

n bAB, nosy4deHHbIE METOAOM
MHUKPOOHOJIOTHYECKOTO CHHTE3a

6. | Tema 6. dapmaneBTHUECKHE 10 2 2 4 - 2
npenapatsl 1 bAB, nosrydyeHHble
METOJIOM KYJBTYp KJIETOK U TKaHEe!

7. | Tema 7. Pa3paboTka npenapaToB Jijis 6 2 2 - - 2
TE€HHOM Tepaluu
8. | Tema 8. MeTonudeckue mOX0bI K 8 2 2 2 - 2

BBIJIEJICHUIO U OYMCTKE LIETEBBIX
MIPOIYKTOB (hapMaIieBTHYECKOIO
Ha3HAYCHUS

9. | Tema9. MeToasl KOHTPOJIS Ka4ecTBa 8 2 2 2 - 2
OMOTEXHOJOTHYECKHX JICKAPCTBEHHBIX
CPEJICTB

Hroro | 72 18 18 18 - 18

3.3.  Conepxkanue TUCHUNINHBI

AyIUTOpHBIE 3aHATHUS MPOBOJATCS B BHJE JIEKIMOHHBIX 3aHATHH C OOydaroLIMMHCA,
KOTOpBIE 3apaHee MpEeABapUTEIbHO 3HAKOMATCS C€ MaTEepUaloOM C  HCIOJIB30BAHUEM
pekoMeHayemMol smreparypoi. Ilpaktuueckue 3aHATHUSA MNpOBOAATCS B ayauropuu. Ilpu
IPOBEJCHUM  3aHATUM  CTYINCHTBI TOTOBSTCS C  MCIOJB30BAaHUEM  COOTBETCTBYIOLIEH
METOINYECKOMN JTUTEPATYPOU.




Tema 1. Bsegenme. Ilpeaxmer, 3agaum ®W  coAepKaHHe  HaNpaBJICHUS
papmaneBTHUYECKOH OMOTEXHOJIOTHH.

PasButne QapmaneBtuueckold OmorexHojoruu. [IpuMeHeHHWE HMHIYIHPOBAHHOTO
OMOCHHTE3a IEPBUYHBIX U BTOPUUHBIX METAa0O0JIMTOB, a TAK)KE N'€HHO-UH)KEHEPHBIX KOHCTPYKIUH
B IPOU3BOJICTBE COBPEMEHHBIX JIEKAPCTBEHHBIX CPEACTB METOAAMHU MHUKPOOHOTO CHHTE3a WU
KJIETOYHBIX TEXHOJIOTHH.

Tema 2. DBHOOOBeKTBI KaK CpeICcTBO  IPOU3BOACTBA  JIEKAPCTBEHHBIX,
NpOopHUIAKTHYECKUX H JHATHOCTHYECKHUX CPEACTB

Knaccudpukanus u xapaktepucTuka OHOOOBEKTOB. TpeOoBaHMs, MpEenbsBISEMbIC K
MHUKPOOPTraHU3MaM-IIPOJYLIEHTaM W KIETOYHBIM JIMHUAM JyKapuoT. KieTrodHble KynbTypsl:
IIEpBUYHBIE, [E€PEBUBAEMbIE, AJI€3MOHHbIE, CYCIIEH3HMOHHbIe. HoMeHKnaTypa JeKkapCTBEHHBIX
IpenapaToB, MOJIYYEHHBIX Ha OCHOBE OMO00BEKTOB Pa3IMUHON IPUPOIBI.

Tema 3. O0mue cxeMbl OHOTEXHOJTOTHYECKMX NMPOM3BOJCTBEHHBIX NPOLECCOB IS
NnoJiy4eHus (papManeBTHYECKUX NPenapaTroB

Metoapl ¥ 3Tanbl MOATOTOBKM IIOCEBHOIO MarepHaja IPOMBIIICHHBIX IITaMMOB
MHUKPOOPIaHU3MOB U  KJIETOYHBIX 3YKapuUOTHYECKMX KyinbTyp. CnocoObl cTepuin3anuu
o0opynoBanus. Pa3zHooOpasue M XapakTepUCTHKA IOATOTOBKM IUTATEJIbHBIX Cpelx JJs
KyJIbTUBUPOBAHUS IPOJYLIEHTOB U TKAHEBBIX KYyJbTYp 3yKapuoT. OCHOBHOE 00OpYAOBaHHE,
IPUMEHSIEMOE B IPOMBILUIEHHOMN MPAaKTUKE OMOTEXHOJOTMYECKUX ITPOU3BOICTB.

Tema 4. MeToabl COBEPIIEHCTBOBAHNSI 0MOTEXHOJIOTHYECKUX OM000BEKTOB

CogepiieHCTBOBaHHE OMOOOBEKTOB - MPOJAYLIEHTOB JIEKAPCTBEHHBIX BEILECTB METOJIaMU
HalpaBJIeHHOro MyTareHesa u cenekuuu, p/lHK-OnorexHonoruu Ha OCHOBE JaHHBIX T€HOMUKH,
TPAaHCKPUIITOMHUKH, HIpoTeOMUKH. COXpaHEHHE CBOMICTB  MPOMBILUIEHHBIX  IITAMMOB
CyNEpPIPOAYLEHTOB JIeKapcTBeHHBIX BewmecTB U BAB. IIpogykTuBHOE KyJIbTUBHUPOBAHHE
M30JIMPOBAHHBIX KJIETOK YEJIOBEKA U KUBOTHBIX. [IpnunHbI HECTaOUIBHOCTH MUKPOOPTaHNU3MOB-
CYNEpIpOAYIEHTOB M KIETOYHbIX JHMHUH 3ykapuoT. CrocoObl Mojiep)kaHUs aKTHUBHOCTU
MPOJYLIEHTOB.

Tema 5. ®apmaneBTHyeckue mnpenapatsl W BAB, mouay4deHHble MeTOAOM
MHMKPOOHO0JI0THYECKOr0 CHHTe3a

ITpoObuoTHKH, MPOTEUHOTEHHbIE AMUHOKHCIIOTHI, aHTUOMOTHKH, BUTAMHHBI, (DEPMEHTHI.
['eHHOMH)XEHEPHBIH WHCYJIUH, COMATOTPONHBIH T'OPMOH, OMOJOTMYECKH AKTUBHBIE MENTU[BI,
UMMYHOMOYJIATOpBI-IMTOKUHBI, HHTepdeponsl, PHK u JIHK-Bakuunsbl. Ilonydenue ¢axropa
Hekposa onyxonu (TNF).

Tema 6. dapmaneBrnyeckue npenaparsl 1 BAB, nojny4ennbsie MeTogoM KyJIbTYp
KJIETOK U TKaHel

BupycHble ~ aHTUreHbl  NATOr€HHBIX  Bo30ynuTeneil  Kak  3J€MEHThl  JUis
UMMYyHOOHOTEXHOJI0THH. [TomyueHne TepaneBTUUECKUX U AMATHOCTUYECKUX MOHOKJIOHAJIBHBIX
AQHTUTEIN PA3IMYHOMN CrIeM(PUIHOCTH.

Tema 7. Pa3pa0doTka npenaparos JJisl TeHHOW Tepanuu

WupynupoBaHHbIE CTBOJIOBBIE KIJIETKH, (akTopbl SIMaHakKu M aHTHUCMBICIOBBIC
HYKJIEMHOBBIE KMCIIOTHI JJI1 HAYYHBIX UCCIIEI0OBAaHUI U pa3paObOTKU METUIIMHCKUX TEXHOJIOTHI B
reHHoi Tepanuu. KieTku uenoBeka Kak NpoAyKT AJis NEPCOHAIU3UPOBAHHON MEIUIIVHBI.

Tema 8. Meroanueckue noaxoabl K BbIAeJeHHI0O U OYHMCTKe IeJIeBbIX NMPOAYKTOB
(papManeBTHYECKOIr0 HA3HAYCHUS

OTtneneHue KJIETOK U HEPACTBOPUMBIX BellecTB. MeToabl ocaxkieHus, GIOTUPOBAHUS U
JE3UHTErpalii MUKpPOOpPraHn3moB. DIoTHpoBaHME NpPU OTIAEIECHHUU KyJIbTYypalbHOW CpEIbI.
KonuentpupoBanue  pacTBOpOB  LIE€JE€BBIX  NPOAYKTOB  OOpaTHBIM  OCMOCOM U
TUNepOUIBTPAMOHHBIMU  criocobaMu. [lomyueHre YHCTBIX MPOAYKTOB: KOJIOHOYHAS H
TOHKOCJIOWHAs XpomaTorpadus, anekTpodopes.

Tema 9. MeTtoabl KOHTPOJIS KadyecTBa OMOTEXHOJOIMYECKHX JeKAPCTBEHHBIX
CpeacTB



KonTponp kadecTBa OWOIpemapaTOB COTJIACHO UX CHEHU(UYSCKUM aKTHBHOCTSM,
0COOEHHOCTSM TNoyyeHus U fokymeHnTaM GMP 1111 6M0TeXHOJIOrMYecKUX Ipernaparos.

3.4. TemaTnka ceMHHAPCKHUX/MPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHH

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS

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

Tema 2. BHOOOBEKTHI Kak CPEICTBO MPOU3BO/ICTBA JIEKAPCTBEHHBIX, MPO(YUITAKTUYECKIX
U IMarHOCTUYECKUX CPENICTB

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

Tema 4. MeTo/1bl COBEPIIIEHCTBOBAHUSI OMOTEXHOJIOTHUECKUX OMOOOHEKTOB

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

Tema 6. dapmarneBTudeckue npenaparsl 1 BAB, monydeHHble METOAOM KYJIbTYp KIETOK
Y TKaHEeu

Tema 7. Pa3paboTka npemnapaToB J1jisi TCHHOM Tepanuu

Tema 8. Meronnueckue noaxob! K BbIIEICHUIO U OYUCTKE 1IEJIEBBIX IPOAYKTOB
dbapmalieBTUYECKOTr0 Ha3HAUCHUS

Tema 9. Metoabl KOHTPOJIS Ka4ecTBAa OMOTEXHOIOTUYECKHX JIEKAPCTBEHHBIX CPEJICTB

3.4.2. JlabopaTopHbI€ 3aHATHUS
JlaGoparopHbie paboThl yueOHBIM INIAHOM HE MPEIYCMOTPEHBI.

4. YuyeOHO-MeTOaAMYECKOE U MH(POPMAIMOHHOE 00ecredeHue
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2. OcwumioBa, JI. A. I'enetnka. B 2 u. Yacte 2: yuebHOe mocobue s By30B /
JI. A. OcunoBa. — 2-¢ w3Ad., ucnp. u jgon. — Mocksa: WznmatensctBo [Opaiit, 2023. —
251 c. — (Beicmee ob6pazoBanue). — ISBN 978-5-534-07722-3. — TekcT : 3neKTpOHHBINA //
Oo6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/513818

(mara obpamenus: 20.09.2023).



https://docs.cntd.ru/document/1200146966
https://elib.vsmu.by/bitstream/123/22665/1/Farmatsevticheskaia_biotekhnologiia_Moiseev-DV_2020.pdf
https://elib.vsmu.by/bitstream/123/22665/1/Farmatsevticheskaia_biotekhnologiia_Moiseev-DV_2020.pdf
https://elib.bsu.by/bitstream/123456789/259539/1/novikov.pdf
https://www.booksite.ru/localtxt/mol/ecu/lya/rna/yab/alberts.pdf
https://urait.ru/bcode/513818

4.4. JluueH3uOHHOe ¥ CBOOOJAHO pacHnpocTpaHsieMoe NPOrpaMMHOe
o0ecreyeHue
1. [Iporpammsl makera Microsoft Office (Word, Excel, PowerPoint).

4.5. CoBpemeHHbIe MpodeccHoHaTbHbIE 0a3bl JAHHBIX U HH(POPMALHOHHbIE
CIPABOYHbIE CHCTEMBI

1. www.elibrary.ru — nayusast s;eKTpoHHast OnOIHOTEKA

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

3. www.molbiol.ru - YueOuuku, Haydnsie MoHOTpaduu, 0030phI, TabOpaTOpHBIE
MPAKTUKYMBI B CBOOOHOM JIOCTYIIE Ha CAiiTe MPAKTHIECKON MOJIEKYISIPHOU OUOJIOTHH.
4, WWW.SCOpus.com (Scopus) — eauHasi pedepaTuBHas U HaAyKOMETpHUecKas Oaza
JAHHBIX (MHIAEKC HUTHUPOBAHUS)

5. www.scincedirect.com/ (ApXuUBHbIE KOJJICKIMU O>KypHAJIOB  H3/aTElIbCTBA

Elsevier) — apxuBHbBIC KOJUIGKIIMM pa3IMYHBIX TEMAaTHK, B TOM 4ucie Biochemistry,
Engineering and Technology.

6. http://cyberleninka.ru/article/c/biotehnologiya -  wHayunas SIIEKTPOHHASI
ouommoreka «KUBEPJIEHMHKA »

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

8. http://grebennikon.ru/ - snexrponnas 6udanoreka Grebennicon

5. MarTepuaJIbHO-TeXHHYECKOe o0ecrnevyeHue

Jlexuuonnas ayautopust kadenpsl «Xumbuorex» AB5504. (115280, r. Mocksa, yiu.
Asro3aBonckad, n. 16 ctp. 1 (xopmyc 5)), oO6opynoBaHHasA: CTONBI y4eOHBIE CO CKaMbsMH,
ayIUTOpHas J0CKa, MYJbTUMEIUIHBIN KOMIUIEKC (IIEPEHOCHOW MPOEKTOp, HOYyTOYK). Pabouee
MECTO IIPENoAaBaTess: CTOJ, CTYIL.

Aynuropus JUIsl CEMMHApCKUX M TPAaKTUYECKUX 3aHATUM Kadenpsl «Xumbuorex»
AB5404a (115280, r. MockBa, yin. ABTto3aBojckas, A. 16 ctp. 1), obopynoBaHHas: CTOJIBI
yueOHBIE CO CKAaMbSIMM, ayAUTOpHas JOCKa, MYJbTUMEIUIHBIA KOMIUIEKC (IEepEeHOCHOM
npoeKkTop, HoyTOyK). Pabodee mecTo mpernoiaBaTesisi: CTOIM, CTYIL.

Peann3anus oOpa3oBaTenpbHOW MIPOrpaMMbl  00ECHEYMBACTCS  JOCTYNOM  Ka)KIOTro
CTyAEHTa K HH(POPMALMOHHBIM pecypcaMm — OuOINOTeYHOMY (OHAY M CETEeBBIM pecypcam
Nurtepner.

6. MeToauuyeckue peKOMeHIaluu

6.1. Meroauyeckne peKOMEHIANMHU Jsl MpenojaBarTeisi M0 OPraHU3aAUMNU
00y4eHust

Metonuka mnpenonaBaHus JAUCHUIUIMHBL «DapmalrieBTHUeCKass OMOTEXHOJNOTHS» U
peanu3anys KOMIIETEHTHOCTHOTO IOAXO0Ja B M3J0KEHUM M BOCHPUATUM MaTepuaia
IpelycCMaTpUBAET UCIOJb30BAHNE CIAEAYIOUINX aKTUBHBIX U MHTEPAKTUBHBIX (OPM MPOBEIECHUS
IPYNIOBBIX, UHIUBHUIYyaTbHBIX, ayJJUTOPHBIX 3aHATHI B COYETAaHUH C BHEAYTUTOPHOI paboToM ¢
1eJIbI0 (POPMUPOBAHUS U Pa3BUTHS MPOPECCUOHAIBHBIX HaBBIKOB 00YUaOIIUXCS:

— MO/ATOTOBKA, MPEJICTABICHHE U 00CYKICHHE MPE3CHTAINI Ha CEMUHAPCKUX 3aHATHUIX;

— OpraHu3alusi M TPOBEIECHUE TEKYIIEro KOHTPOJs 3HAaHUM CTYAEHTOB B (opme
0JJaHKOBOT'O TECTUPOBAHMS;

— HUCIOJIb30BaHUE MHTEPAKTUBHBIX (JOPM TEKYLIEr0 KOHTPOJs B (OopME ayAUTOPHOIO U
BHEAYIUTOPHOTO MHTEPHET-TECTUPOBAHUS;



VY aenpHBIN BeC 3aHATHIA, IPOBOJUMBIX B HHTEPAKTHUBHBIX (OpPMax, ONpeeseH TIaBHOM
1eapl0  00pa30BaTENIbHOW MPOTPaMMBI, OCOOCHHOCTBIO KOHTHHTEHTA OOydYaloIUXCi U
coJiepKaHUEeM JUCIUIUIMHBI «DapMarieBTuYeckast OMOTEXHOJIIOTUS» U B LEJIOM IO JAMCHUILINHE
coctaBisieT 50% ayauTOPHBIX 3aHATUNA. 3aHITHUS JIEKIIMOHHOTO THITa cocTaBiIIoT 50% ot
0o0beMa ayAUTOPHBIX 3aHITHH.

B nponecce 00yueHHs HCIIOIB3YIOTCS CIIEAYIONINE OLIEHOUHBIE (POPMBI CAMOCTOSITEILHON
pabOTBl  CTYJEHTOB, OLICHOYHBIE CpPEJICTBA TEKYILEro KOHTPOJS  YCHEBAEMOCTH U
IIPOMEXKYTOUYHBIX aTTECTALUN:

- TOArOTOBKA W BBICTYIUIEHME Ha CEMUHAapCKOM 3aHATUM C Ipe3eHTauuend u
oOcyxnenueM Ha TeMy «CTpyKTypHbleé OCOOEHHOCTH I€HETHYECKOI'O BEKTOpa B TEXHOJIOTHSIX
BAB», (MHIUBUIYaTbHO AJIS KAXKIOTO 00YyYarOIIErocs);

IIpumepHble TeMbl JUIsl CEMMHApPCKOI'O 3aHATHS, BBIIOJHAEMOIO OO0y4aroLMMUCA
«DyHKIMOHAJIBHBIE CBOMCTBAa T'€HOTUIIOB KJIETOK- PELUIMEHTOB» Il IPOU3BOJACTBA U
9KCIPECCUH OEJIKOB METUIIMHCKOI'0, MUIIEBOT0, BETEPUHAPHOT0 Ha3HAUYEHUS.

OneHouyHbIE CpelcTBAa TEKYIIEro KOHTPOJI YCIEBAaEMOCTH BKJIIOUAIOT KOHTPOJIbHBIE
BONpOCHl M 3a7aHusi B (opMe OJAHKOBOIO W (MJIM) KOMIIBIOTEPHOTO TECTHUPOBAHMA, IJIs
KOHTPOJISI OCBOCHHS  OOYYAIOIIUMHKCS  pa3[esioB  JUCHUIUIMHBL,  3amuTa  pedeparos
(mpe3eHTaIum).

OO0pa3ubl KOHTPOJIBHBIX BOIPOCOB JIsl IPOBEACHUS pyOekKHOrO0 KOHTPOJISI IPUBEACHBI B
IIPUIIOKEHUU.

B xone nexuuii npenojaBaTesib U3JIara€T U pa3bsACHAET OCHOBHbIE, HAUOOJIEE CIOXKHbBIE
HOHATHUS TEMbI, @ TAK)KE CBA3aHHbIE C HEH TEOPETUYECKHE W NPAKTUYECKHUE NPOOJIEeMbl, TaeT
PEKOMEHIALMY Ha IPAKTUYECKOE WM JJabOpaTOPHOE 3aHATUE U YKa3aHUS HA CAMOCTOSTEIbHYIO
paborty.

CryneHTaMm, NpONYCTUBIIMM 3aHATUS (HE3aBUCUMO OT IMPUYMH), HE HMEIOLIUM
MMCBbMEHHOTO PELIEHUS 3a/1ad UM HE MOATOTOBUBIIMMCS K JAHHOMY IIPAKTUYECKOMY 3aHSTHIO,
PEKOMEHAYEeTCSl HE IMO03KE YeM B 2-HEJCNbHBI CpPOK SBUTHCA HA KOHCYJIBTALUIO K
IIPENOAABATEN0 U OTYATATHCS MO TEME, M3ydaeMoi Ha 3aHATHH. CTYAECHTHI, HE OTYMTABIINECS
0 Ka)/J10M He MpopaboTaHHON MMHU Ha 3aHATHSIX TeME K Hadaldy 3a4eTHOM ceccuu, ymyCcKaroT
BO3MOHOCTb IOJIYYUTh MOJIO’KEHHBIE OallsIbl 32 pabOTy B COOTBETCTBYIOILIEM CEMECTPE.

Metoauka mnpenojaBaHus JUCHUIUIMHBI IPeIyCMAaTPUBAeT MPOBEJCHUE TIPYNIOBBIX
ayJIUTOPHBIX U MPAKTUYECKUX 3aHATHH.

Texkymuil KOHTPOJIb YCHEBAEMOCTM M IPOMEXKYTOYHOM AaTTECTALMU IPOBOASATCS
CJIEIYIOIIMMHU CPEICTBAMU:

- Jokiany MU oOCYXKJeHHME Ha TMPaKTUYECKUX 3aHATUAX, MPOBOAMMBIX B (dopme
KOJUIOKBUYMa,

- CAMOKOHTpOJIb;

- TECTUPOBAHUE.

PopMa UTOTOBOM aTTECTALNN — 3a4eT.

CamocrodrenbHas paboTa CTyAEHTa MPeAIoiaraeT npopaboTKy U yriIyOjieHHe OCHOBHBIX
pa3ziesioB TEOPUU M MPAKTHKH C MCIIOJIb30BAHUEM JIOMOJHUTENBbHON Jautepatypsl u MHTepHeT-
pecypcoB. IIpu caMOCTOATENPHOM BBINOJIHEHUH PA3IMYHBIX BUJOB 33aJaHUM CTYINEHT Y4YUTCS
IPUHUMATh pelIeHUs, pa30upaTh W H3y4yaTh HOBBIM MaTepuan, paboTaTh C HCTOYHUKAMU
Hay4YHOI MH(}OpMaIUH.

6.2. Meroanyeckue yKazaHus 1J1s1 00yYAOUIUXCH 110 OCBOEHHIO
AUCUMILIUHBI
HI/ICHI/IHJ'H/IHa npeaycMarpuBacTt JICKOUHU U HpaKTquCKHe/ﬂa60paTOpHBIe 3aHATUA
KaKAYH0 HCACIIO. I/I3y‘-IeHI/IC JAUCHUIITIMHBI 3aBCPIIACTCA 3K3aMCHOM. Ycnemsoe HU3YyUYCHUC
JTUCIUTIIMHBI  TpeOyeT TMOCeNIeHUsT JICKIMH, aKTUBHOHW pabOThl Ha MPAaKTUYECKHX |
7a00paTOPHBIX 3aHATHSX, BBINOJHEHHUS YUEOHBIX 3aJaHMN MpPErojaBaTels, O3HAKOMIICHHS C
OCHOBHOM M JIOTTOJTHUTEILHOU JIUTEPATYPOM.



[Tpu MOATOTOBKE K JICGKIIMOHHBIM 3aHITHUSIM CTYJIEHTAM HEOOXOAUMO:

nepesl OdepeHON JeKIuell HeoOXOAMMO MPOCMOTPETh IO KOHCHEKTY MaTepua
npenpiaymei nekuun. [Ipy 3aTpyAHEHHUSX B BOCHPHUSTHHA MaTepuayia CleIyeT OO0paTUThCA K
OCHOBHBIM JIUTEPaTypHBIM MCTOYHUKaM. Ecnu pa3oOparbcs B MaTtepuane OmnsTh HE yIalioCh, TO
oOparutrech K JekTopy (MmO rpaduKy ero KOHCYIbTallui) WIM K TMPENoJaBaTei0 Ha
MPAKTUYECKHUX 3aHSATHUSX.

[TpakTudeckue/nabopaTopHbIe 3aHITHS 3aBEPIIAIOT W3YYCHHE HauWOoJee BAXKHBIX TEM
yuebHOM nucturuinHbl. OHU CayXaT A 3aKpervieHHsl M3y4eHHOro Marepualia, pa3BUTHUS
YMEHHA W HAaBBIKOB IIOJATOTOBKH JOKIAJ0B, COOOIICHH, MPUOOPETCHHS OIBITAa YCTHBIX
NyOJIMYHBIX BBICTYIUIGHUN, BEIEHUS AMCKYCCUHU, apryMEHTAllMM U 3alllUThl BbIABHUTAEMBIX
MOJIOKEHUH, HAaBBIKOB TPAKTHUYECKON pabOThl B J1aOOpaTOpuHl OMOTEXHOJOTHH, a TaKXKe s
KOHTPOJISI IPENOJaBaTeNIeM CTEIeHH MOATOTOBICHHOCTH CTYACHTOB 10 U3Y4aeMOM NUCLHUILINHE.

[Ipy moOArOTOBKE K MPAKTUYECKOMY/Tab00pPATOPHOMY 3aHSATHIO CTYJISHTHI HMEIOT
BO3MO>XHOCTh BOCIIOJIb30BAThCSI KOHCYJIbTAIMSMU IIPEToAaBaTers.

[Ipu moAroTOBKE K MPAKTUUECKUM 3aHATHUIIM CTYJEHTaM HEOOXOAMMO:

MPUHOCUTH C CO0OM PEKOMEHJOBAHHYIO MPEIoAaBaTeieM JIUTEepaTypy K KOHKPETHOMY
3aHSTHIO;

0 OYEPEeTHOr0 IMPAKTUYECKOrO0 3aHATHUA IO PEKOMEHIOBAHHBIM JUTEPATypPHBIM
HUCTOYHHKAM MpopaboTaTh TEOPETHUYECKUN Marepuaj, COOTBETCTBYIOIICH TEMbI 3aHSTHS;
MOBTOPHUTH MPOBEICHHBIE HHCTPYKTAXKH 110 TEXHUKE O€30MacCHOCTH;

B Hayaje 3aHATUM 3aJaTh MPENOAABATEII0 BOMPOCH IO MaTepuany, BHI3BABIIEMY
3aTpyJHEHHs] B €ro TMOHMMaHMU W OCBOCHMHM TpPU PEIICHWU 3a/1ad, 3aJaHHbIX IS
CaMOCTOSITEJIBHOTO PEIICHUS;

B XOJIe CEMHHAapa J1aBaTh KOHKPETHBIE, YETKHUE OTBETHI 10 CYLIECTBY BOIIPOCOB;

Ha 3aHSATHH JIOBOJAUTH KAXKIYIO 33/1a4y /10 OKOHYATEIbHOTO PEIIeHUs, JEMOHCTPUPOBATh
MOHMMAaHNE MPOBEICHHBIX PAacUueTOB (aHAU30B, CUTYyallUil), B cly4yae 3aTpyAHEHHH o0paiaThCs
K [IpernoaBaTeto.

7. OHJ OLIEHOYHbIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLIECHMBAHUS Pe3yJIbTATOB 00y4YeHUsI

CopMUpPOBaHHOCTh KOMIIETEHIIMH TpPH HU3yYEHUU TUCIUILUIMHBI  OINpeaemseTcs
MMoCpeACTBOM ONLCHKU COOTBECTCTBHUA OTBCTOB W/WINA  BBIIOJIHEHUS 3a)1aH1/1171 3asABJICHHBIM
WHAMKATOpaM B paMKax MEpONpPUATUN TEKYIIEr0 KOHTPOIS W MPOMEKYTOUHOH aTTecTaluu
(9x3ameHa).

7.2. Ikana u KpUTEPUHU OLEHMBAHUS Pe3yIbTATOB 00y4YeHH S

Dopma npomesrcymouHoll ammecmayuu: 3a4em.

[Ipomexyrounas arrectauust oOydarommxcs B (GopMe 3adeTa MPOBOAUTCA IO
pe3ysbTaTaM BBIIIOJIHEHUSI BCEX BUIOB yuyeOHOW paOOoThl, MPEIYCMOTPEHHBIX YYEOHBIM ILIaHOM
N0 JaHHOW [AWCUUIUIMHE, TpPU 3TOM YUHUTHIBAIOTCA pE3YyJIbTaThl TEKYLIET0 KOHTPOJIS
yCIieBaeMOCTH B TeueHHe cemecTpa. OlleHKa CTENeHW JOCTIKEHUS OO0yJaroluMHCs
IUTAHUPYEMBIX PE3yJIbTaTOB OOYUYEHUS M0 TUCIUILIMHE TPOBOJUTCS MpPEnoaaBaTeieM, BeIyIuM
3aHATHS. 1O JAMCLMIIMHE METOJOM DJKCHEpTHOM oneHku. [lo wuroram mnpoMeKyTO4HOMN
aTTeCTalluy IO AUCUUIUINHE BBICTABISIETCS OLIEHKA «3aUTEHO», «HE 3aU4TCHO.

HIkana oyenuganusn Onucanue
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BrimonHeHsr Bce BUABI Y4eOHOU paOOTHI, MPEIyCMOTPEHHBIC yUeOHBIM
wianoM. CTyIeHT JeMOHCTPHPYET COOTBETCTBUE 3HAHWH, YMCHHH,
HAaBBIKOB TMPHUBEACHHBIM B Ta0NWIAX IOKa3aTenei, omepupyer
3 HpHOGpeTeHHBIMI/I S3HAHUSAMHU, YMCHUAMH, HABbIKAMU, IMPUMCHACT UX B
aumento CUTyallUsX TIOBBIIIEHHON ciio)kHOCTH. Ilpm 3TOM MOryT OBITH
A0ONYIICHBI HE3HAYHUTCIBbHBIC OH_II/IGKI/I, HCTOYHOCTHU, 3aTPYAHCHUA IIPHU
AHAJTMTHYECKUX OIEpalusiX, NMepeHoce 3HAHMKW M YMCHHH Ha HOBBIC,

HCCTAaHJAPTHBLIC CUTYalluH.

He Bemomnen oaua wuiaum  Ooinee BUAOB  yuyeOHOM  paboTHI,
MPEeIYyCMOTPEHHBIX y4eOHbIM TutaHOM. CTyIeHT JeMOHCTPHPYET
HENOJHOE COOTBETCTBUE 3HAHMMN, YMEHHH, HAaBBIKOB NPUBEACHHBIM B
TaOIMIAX  IOKa3aTeled, JONMYyCKAaITCs  3HAYMTEIbHbIE  OLIMOKH,
NpPOSIBISIETCS.  OTCYTCTBUE 3HAHWM, YMEHMH, HaBBIKOB IO psay
MOKa3aTesei, CTY/[EHT MCIBITHIBAET 3HAUUTENIbHBIE 3aTPyIHEHHS HpU

He 3aumeno

onepuposearuit 3HAHUAMU U YMEHUAMU npu Ux neperHoce Ha Hoebvle
cumyayuu.

7.3. OueHo4YHbIE CpeCTBA

3aganus B oTKpbITOMH dopme

1. CoBpeMeHHOE COCTOSIHUE U MEePCIEKTUBBI PA3BUTHSI OMOTEXHOJIOTHH (papMIIpernapaToB.
2. CocTosiHUE U TIEpCIIEKTUBBI PA3BUTHsI OMOTEXHOJOTUH (hapMIIpENapaToB B MUpE.

3. Pa3BuTHe TeHHONl WHXXEHEPUH NI KOHCTPYUPOBAHUSA  IITAMMOB-TIPOAYIIEHTOB
PEKOMOMHAHTHBIX OETTKOB.

4. OCHOBHBIE KOMIIOHEHTHl OMOTEXHOJIOTHYECKUX CHCTEM Ul TIOJYYEHHS IEJIEBhIX
IPOJYKTOB MUKPOOHOIOTUYECKHM CHHTE30M.

S. OcoOeHHOCTH CBhIpbsI Al pOCTa U PA3BUTHUA MHUKPOOPTaHU3MOB-TNIPOJIYLIEHTOB U
TpeOOBaHUS K HEMY.

6. OcHoBHbIE TPYIIIHI PapMITpenapaToB, MOJIy4aeMbIX B KIIETOUYHBIX KyIbTypaxX dYKapHoOT.

7. T'pynnmsl ¢apMakoNUWHBIX NpernapaTtoB M OHMOJOTMYECKH AaKTHBHBIX J00AaBOK K IIHIIE,
npeaHa3HAuYeHHBIX IS JICYSHUS ¥ MPOMUIAKTHKH JeQHUIINTAa HYTPUSHTOB.

8. XapakTepHUCTHKH CYCIIEH3MOHHBIX KJIETOYHBIX KYJIbTYp Ul TOJYYEHHUS PaCTUTEIbHBIX
BaKIIMH.

9. CogepiieHCTBOBaHHE OMOOOBEKTOB-TIPOIYLIEHTOB JIEKAPCTBEHHBIX BEIIECTB METOAAMU
HaIPaBJICHHOTO MyTareHe3a U CeJICeKIIHH.

10. Cxpununr npoayneHToB BAB meronamu OJ10TTHHI-THOPUIN3ALIUH.

11. OcobeHHOCTH TPOMYKTHBHOTO KYJIHTHBHPOBAHUS HM30JMPOBAHHBIX KJIETOK YEJIOBEKA WU
KHUBOTHBIX.

12. BuoTexHONIOTHS TeHHOMH)KEHEPHOT'O MHCYIINHA.

13. Ilpuembl KOHCTPYHPOBAHHUS MHUKPOOPIaHU3MOB-TIPOJYIICHTOB JJIsl CHHTE3a OMOJIOTHYECKH
aKTHUBHBIX MENTHI0B TOPMOHAIBLHOTO ACHCTBUSI.

14. OcobeHHOCTH MTPOU3BOJICTBA TEHHOMHKEHEPHBIX HHTEPPEPOHOB.

15. TlonyueHue aHTUTEHOB BUPYCHBIX BO30ynuteneit npu co3aannu PHK n [IHK-BakmuH.

16. Ucnonb30Banue TUOPUIOMHBIX ~TEXHOJOTHH TPH  CO3JAaHUM  TEpPAleBTUYECKHX U
JMarHOCTHUYECKUX aHTUTEN Pa3iIndHOl criennuUuIHOCTH.
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17.

18.

19.
20.

21.
22.

23.

24.

25.

CoBpeMEHHBIE METOMBI BBIJCICHUS W OYHCTKH LEIEBBIX MPOAYKTOB (hapMarieBTHIECKOTO
Ha3HAYCHUSI.

MeToapl KOHTPOJS KadecTBa  OMOTEXHOJIOTHMYECKHUX JICKAPCTBEHHBIX CPEICTB COTJIACHO
npaBuiiam GMP.

Teopernueckue moIX0/bl K pa3paboTKe MpernapaToB ik TCHHOW Tepariu.

VYKaXuTe NperMyIlecTBa IMOJIyYeHUs BHIOCHEHM(PUUECKUX JUIs 4eloBeKa OElIKOB IyTeM
MUKPOOUOJIOTHYECKOTO CHHTE3A.

XapakTeprucTuKa MOHOKJIOHAJIbHBIX aHTHUTEIL.

[lepeuncnure QapManeBTUYECKUE TMpenapaThl, CHHTE3UPYEMbIE MOHOKJIOHATHHBIMU
aHTHUTEJIaMU.

OcHOBHOE MPEUMyIIECTBO (HEPMEHTATUBHON OMOIIOTUYECKOW KOHBEPCHH CTCPOHJIOB IMEpe
XUMHUYECKON TpaHCHOpMAIIHEH.

OxapakTepu3yiiTe KOHOMHUYECKUE TMPEUMYIIECTBA OMOTEXHOJIOTUYECKOTO IMPOU3BOJICTBA,
OCHOBaHHOTO Ha UMMOOUIIM30BAaHHBIX OMO00BEKTAX, IEPE]] TPATUITMIOHHBIM.

Uto npeaycMarpuBaeT CKpUHUHT JIEKApCTB?

TecToBBIE BOIIPOCHI MO0 TUCHUILIMHE

Bomnpoc 1. B 1920-1930-e rr. 0b1J11 OTKPBITHI:

a) KOPTHU30H

0) XJIOpIPOMa3uH, XaJIOTIEPHU IO,
B) MHCYJIVH W NTCHUIWLTAH

I') IMazernam

1) HET IPaBUIILHOTO OTBETA

Bonpoc 2. B 1980-e rr. nosiBUJIuCh:

a) KOPTU30H

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

I) Auazenam

1) HET MPaBUIBLHOTO OTBETA

Bonpoc 3. CyuiecTBeHHbIii reH Yy NIaTOreHHOr0 OPraHu3Ma Heo0X0uM JIJIs:

a) pa3MHOXKEHHUSI KIIETKH;

0) nojiepKaHusl )KU3HEIEATEIbHOCTH;

B) MHBA3UHU B TKaHU;

I') THAKTUBALIMU aHTUMUKPOOHOTO BElIeCTBA

Bonpoc 4. [I1s1 moJiy4eHusi NIPOTONJIACTOB U3 KJIETOK TPUOOB HCIOJIb3YeTCs:

a) JIN301IHM;

0) TpUIIiCHH;

B) YAUTOYHBIN (DEPMEHT;
T) MEeTICUH

Bonpoc 5. I;151 moJiy4eHusi NPOTONJIACTOB U3 0aKTePHAJbHBIX KJIETOK HCIOJIb3YeTcs

a) JIN301IHM;

0) yIMTOUHBIN (PEpPMEHT;
B) TPUIICHH;

I) ManavH.

Bonpoc 6. [IpeumymiecTBaMu reHHO-MHKEHEPHOT0 HHCYJIMHA ABJISIOTCH:

a) BBICOKAsl aKTUBHOCTb;
0) MeHbIIast aIEPreHHOCTb;
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B) MEHbIIIasi TOKCUYHOCTb;

r) O0JIbINIast CTAOUILHOCTD.
Bonpoc 7. [IpeumymiecTBa mojryuyenusi BupocneniuuuecKux i 4eJ10BeKka 0eJ1K0B myTeM
MHMKPOOHO0JI0THYeCKOro CHHTEe3a:

a) mpocToTa 000PY/I0BAHUS;

0) SKOHOMUYHOCTB;

B) OTCYTCTBHE JEPUIIUTHOTO CHIPHSI;

T') CHATHE 3THYECKHUX MPOOIIeM.

Bonpoc 8. PazpaGoranHasi TeXHOJIOTHS MOJyYeHHsI PEKOMOMHAHTHOIO 3PUTPONOITHHA
OCHOBAHA HA IKCIPECCHU

a) B KJIETKaxX OaKTEpHH;

0) B KIIETKaX JIPOMKKEIA;

B) B KJIETKaX PacTEeHHIA;

T') B KYJIbTYPE JKMBOTHBIX KJIETOK.

Bonpoc 9. I[Ipu onenke kayecTBa reHHO-NHKEHEPHOr0 HHCYJIMHA TpedyeTcsl yAeJaATh
0c00eHHO 00/Ib1IIe BHUMAHUS TECTY HA:

a) CTePUIIHLHOCTB;

0) TOKCHYHOCTb;

B) aJUIEPTE€HHOCTb;

T') IUPOTE€HHOCTb.

Bomnpoc 10. Oco60oe mpenMyIecTBO MOJTYCHHTETHYECKHX MIPOU3BOAHBIX 3PUTPOMHIINHA,
a3UTPOMHUIIMHA, POKCUTPOMHUIIUHA, KJIAPUTPOMMIIUHA TePe]l MPUPOTHBIM AHTHOHOTHKOM
00yCJIOBJIEHO:

a) MEHbLIEH TOKCHYHOCTHIO;

0) OaKTepUIIHIHOCTHIO;

B) aKTUBHOCTBHIO MIPOTHB BHYTPHKJIETOYHO JIOKATH30BAaHHBIX ITAPA3UTOB;

T) JeficTBHEM Ha TPUOBI

Bonpoc 11. AHTMOMOTHKH ¢ CAMONIPOMOTHPOBAHHBLIM MPOHUKHOBEHUEM B KJIETKY
naTroreHa:

a) OeTa-aKTaMbl;

0) aMMHOTJIMKO3HU/IbI;

B) MaKpOJIH/IbI;

I') TJIMKONIENTH/IbI.

Bonpoc 12. 3amuTa npoayueHTOB aMHHOTJIMKO3U/I0B OT COOCTBEHHOT0 AHTHOHOTHKA
CBSI3aHA C:

a) HU3KUM CPOJICTBOM prOOCOM;

0) aKTUBHBIM BBIOPOCOM;

B) BPEMEHHOM ()epMEHTATUBHOM MHAKTHUBAILIUEH;

') KOMOapTMEHTALUEH.

Bonpoc 13. Tpancdepaspl ocynecTBJIsIIOT:
a) KaTaJn3 OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;
0) mepeHoc pYHKIMOHAIBHBIX TPYII Ha MOJIEKYITY BOJBI;
B) KaTaJM3 peakiuil MPUCOSTNHEHHS 110 TBOMHBIM CBSI3SM;
I') KaTaJlu3 peakuuii mepeHoca (pyHKIMOHAIBHBIX TPYIII HA CyOCTparT.

Bonpoc 14. [TennunMHAWIA3a HCIIOJIB3YeTCH:

13



a) MpU MPOBEPKE 3aBOJICKUX CEpUI MEHULIUIUTMHA Ha CTEPUIIbHOCTD;

0) npu oreHKe AP PEKTUBHOCTH NMEHUIIMJTMHOBBIX CTPYKTYP MPOTUB PE3UCTECHTHBIX
OakTepuit;

B) MU MOJIYYEHHUH MTOJTYCUHTETUICCKUX TICHUITUIUTHHOB,;

I') IpU CHATUHU AJJIEPTUYECKUX PEAKIMI Ha NEHULWIUIMH.

Bomnpoc 15. llenunuiimHanmnia3a KaTajau3supyer:

a) pacieruicHre OeTalakKTaMHOTO KOJIbIIA;
0) pacuierieHre THAa30JUIMHOBOTO KOJIbIIA;
B) oTIIeIieHne 60koBoro paaukana npu C6;
T') IEMETUIMPOBAHUE THA30JIMIMHOBOTO KOJIbIIA.
Bonpoc 16. MoHOK/IOHATbHBIE AHTHTEJIA MOJIYYA0T B IPOU3BOACTBE:
a) npu (ppaKIIMOHUPOBAHUH AHTUTEJ OPTraHU3MOB;
0) hbpakmoHHPOBAHUEM JTUM(POIUTOB;
B) C TIOMOIIBIO THOPHJIOB;
I') XUMHUYECKUM CUHTE30M.

Bonpoc 17. Muienb1o 115 GU3NYecKUX M XUMHYECKHX MYTareHoB B KJieTKe 0H000beKTOB
SIBJISIIOTCSI

a) HK;

0) IHK-nmonumepasa;

B) PHK-nmonumepasa;

r) pubocoma;

n) uaopmannonnas PHK.

Bonpoc 18. OcHoBHOe nmpeuMyiecTBO epMEHTATHBHOI OHOJIOTMYECKOl KOHBEPCUH
CTepPOMA0B Nepe] XMMUYecKoi TpanchopManuei COCTOUT:
a) B JIOCTYITHOCTU PEareHToB;
0) B M30MpaTeabHOCTH BO3AEUCTBHS Ha OIpe/ielIeHHbIe (PYHKIIMOHATbHbBIE TPYIIIIbI
CTEPOUJIa;
B) B COKPAIIIEHUH BPEMEHH IMPOLECCa;
I') B [IOJIyY€HUU IPUHLUIINAIBHO HOBBIX COETMHEHUH.

Bonpoc 19. YBennueHue BbIX0/1a LeJ1eBOr0 NPOAYKTA NPH OHOTPaHc(OpMaLNH CTeponia
JAOCTUTACTCH:

a) P YBEIMUYEHUU MHTEHCUBHOCTH NEPEMEILINBAHNUS;

0) Ipu yBEIMYEHUN UHTEHCUBHOCTH adpallii;

B) IIpY MOBBILIEHUH TEMIIEPATYPbI epMEHTAIUY;

I') IpY UCKJIFOYEHUH MUKPOOHOI KOHTaMHUHAINH;

1) IPH YBEJIMUYEHUU KOHIIEHTPAIlMU CTEPOUIHOTO cyOcTpara B (pepMEeHTAI[MOHHOM cpejie;

€) IIpH IeJIeHaNpaBIeHHOM U3MEHEHUH XUMHUECKOU CTPYKTYpPbI CTEPOUIAHOTO cyOcTpaTa.

Bonpoc 20. [IpaBuiia npeaycMaTpuBalT NPOU3BOJACTBO B OT/EJIbHBIX MOMEIIEHUIX U HA
0TeJIbHOM 000PY/10BAHUMN:

a) MEHUIUJUTUHOB,

0) aMHHOTJIMKO3H/IOB;

B) TETPAIIUKIINHOB;

') MaKpOJIUIOB;

1) TIOJINCHOB.
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Bomnpoc 21. CBoiicTBO 0eTajlakTaMOB, H3-32 KOTOPOI0 UX cJjieayeT, corjiacio GMP,
HApadaTbLIBATh B OT/JAeJbHBIX MOMEIeHUSX:

a) o011asi TOKCUYHOCTb;

0) XpOoHHYECKast TOKCUYHOCTb,

B) YMOPHOTOKCHUYHOCTH;

I') aJVIEPr€HHOCTb.

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

a) BBICOKasl KOHIICHTpAIMs HyKJeas;

0) HEBO3MOXKHOCTb PEIUIMKAIIAH TIITa3MHU/T;

B) OTCYTCTBHE TPAHCKPHUIILINH;

I') HEBO3MOXKHOCTD CILJIaliCHHTa.

Bonpoc 23. IIpsimoii nepenoc uy:xepoanoii JJHK B nporoniacTbl BO3MOKeH ¢ IOMOUIbIO:
a) MUKPOUHBEKITUH;
0) TpaHnchopmanuu;
B) YIIAaKOBKH B JIMTIOCOMBI;
T') KyJIbTUBUPOBAHUS IMPOTOIJIACTOB HA COOTBETCTBYIOLIUX MUTATENBHBIX Cpeaax.

Bomnpoc 24. Ycnexu reHeTu4ecKoil HH:KeHEPHH B 00J1aCTH CO3IaHUsI PEKOMOMHAHTHBIX
0eJIKOB 00JIbIIIE, YeM B CO3JaHUH PEKOMOMHAHTHBIX AHTHOMOTHKOB. JT0 00bLIACHAETCS:
a) OoJiee MPOCTOM CTPYKTYpPOH OCIIKOB;
0) TPYIHOCTBIO IMO00Pa METOK X035€B /ISl OMOCHHTE3a aHTHOMOTHKOB;
B) OOJIBIIMM KOJTMYECTBOM CTPYKTYPHBIX T€HOB, BKIIFOUEHHBIX B OMOCUHTE3
AHTHOWOTHKOB;
r) mpoOiemMaMu 6e30MacHOCTH MPOU3BOICTBEHHOTO MpoIiecca.

Bonpoc 25. OciadiieHue orpaHuyeHnii HA UCMOJIb30BaHNE B TPOMBIILIEHHOCTH
MHKPOOPraHU3MOB-PEKOMOUHAHTOB, MPOIYUUPYIOIIUX FTOPMOHBI YeJIOBEKA CTAJIO
BO3MOKHBIM 0J1arogaps:

a) COBCPHICHCTBOBAHUIO METOA0B U30JIAIMHU 'CHHO-UHXXCHCPHBIX peKOM6I/IHaHTOB oT

OKpY’Karollleu cpesl;

0) MOBBINICHUIO KBATH(UKAINY ITepCOHANa, pab0TaOIIEer0 ¢ peKOMOMHAHTAMH;

B) YCTAHOBJICHHOM 3KCIIEPUMEHTAIILHO cNa00H )KM3HECTIOCOOHOCTH PEKOMOMHAHTA;

T') SKCIIEPUMEHTAITHPHOMY TTOATBEPKICHUIO 0053aTebHOM, TOTEPH YY>KEPOJIHBIX TEHOB.

Bonpoc 26. AKTHUBHpPOBaHHEe HEPACTBOPUMOI0 HOCUTEJISI B CJIyYyae HMMOOHIN3ALHH
(pepmeHTa HEeoOX0AMMO:

a) JUIsl yCUIJICHUS BKITFOUEHUS (pepMeHTa B Tellb;

0) nns noBeimeHuss Copouun pepmeHTa;

B) JUTSI TIOBBIIIIEHUST aKTUBHOCTH (PePMEHTA;

T) Ui 00pa30BaHUsl KOBAJICHTHOM CBS3U.

Bonpoc 27. UMMo0nau3anusi HHAMBUAYAJIBHBIX ()ePMEHTOB OrPAHUYMBAETCS TAKUM
00CTOSATENLCTBOM, KaK:

a) BBICOKasl TaOMIBHOCTh (PepMEHTa;

0) Hanuuue y pepMeHTa KohepMeHTa;

B) HAIM4ME Y pepMeHTa CyOhEeINHUIL;

I') IPUHAJISKHOCTh (PEpMEHTa K THIPOJIa3aM.
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Bonpoc 28. UmMoOuIu3anus meJbiX KJIeTOK MPOAYIeHTOB JeKAPCTBEHHBIX BelleCTB

HepanuoHaJIbHaA B CjJ1y4yae:

a) BBICOKOM J1aOMJILHOCTH 11€JIEBOTO POAYKTA (JIEKAPCTBEHHOTO BEILECTBA);
0) UCTIOJIL30BAHUS IEJIEBOTO MTPOAYKTA TOJHKO B UHBEKIIMOHHOHN (opMme;

B) BHYTPUKJICTOYHOMN JIOKAU3alIUU LEJIEBOrO MPOJYKTa;
T') BBICOKOU THAPO(HILHOCTH [EIEBOTO MPOYKTA.

Bonpoc 29. UMmMo0unu3anus KJIeTOK NPOAYIEHTOB Iejiecoo0pa3Ha B ciIyuae, ecJiu

1eJIeBOM NMPOAYKT:
a) pacTBOPHUM B BOJIE;
0) HEpacCTBOPHM B BOJIC;
B) JIOKQJIM30BaH BHYTPH KJIETKU;
T') ajia sBJsIeTcs Onomacca KJIETOK.

Bomnpoc 30. Heasasmu umMoouau3anuu ¢gepMeHTOB B OMOTEXHOJIOTHYECKOM NMPOU3BOACTBE

ABJIHAIOTCHA:

a) MOBBIIICHUE YICIIEHON aKTUBHOCTH;
0) MOBBIIIICHUE CTAOMIIBHOCTH;

B) pacimupeHue cyoCcTpaTHOTO CIEeKTpa
') MHOTOKPaTHOE HUCIOJIb30BaHHUE.

Bonpoc 31. DJxoHOMHYecKOe MPEeHMYIecTBEe OMOTEXHOJIOrHYeCKOro MPON3BO/ICTBA,

OCHOBAHHOI'0 HAa UMMOOMJIM30BAHHBIX 0H000bEKTAX, Nepel TPAAUIUOHHBIM 00y CJI0OBJIEHO:

a) MEHBIINMHU 3aTpaTaMu TPYAa;

0) OoJiee NEIIEBBIM CHIPHEM;

B) MHOTOKPATHBIM HCITOJIb30BaHHEM OHOO0BEKTA;
I') YCKOPEHUEM TPOU3BOACTBEHHOTO TIpOIIecca.

Bonpoc 32. MOHUTOPUHT (IPUMEHUTEIBHO K JI€KAPCTBY) — 3TO:
a) BBEJICHHE B OPTaHU3M;
0) BblIETICHHE
B) BBISIBIICHUE B TKAHSX;

F) KOHTPOJIb JUHAMUKH U3MCHCHUA KOHICHTPAIlUU B OHOJIOrHYeCKOMI KUIAKOCTH Op-

raHmu3mMa

Bonpoc 33. CKpuHUHT (JIEKAPCTB) — 3TO:
a) COBEPIIIEHCTBOBAaHUE ITyTeM XUMUYECKOH TpaHchopMaIum;
0) coBepIIIeHCTBOBaHUE ITyTeM OHoTpaHchopmanuu;
B) TIOUCK U OTOOP («ITPOCENBAHKEY») IPUPOJIHBIX CTPYKTYP;
T') MOJHBIM XUMUYECKUM CUHTE3.

K104 k TecToBbIM 3aJaHUAM:

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
OtBeT B I 3] B a §) r T r B
Ne Bompoca 11 12 13 14 15 16 17 18 19 20
OtBeTr §) B r B B B a 0 i a
No Bompoca 21 22 23 24 25 26 27 28 29 30
OtBer r r B B r r §) B a r
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No Bompoca

31

32

33

OtBeT
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