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1. OuleHOYHBIE CpeACTBA Il MPOBEEeHU TeKyliero kKoutposs Ha 3ausatusx (TK), orenku camocrositensHo# padoThl o0ydatomuxcs (CP), mpoBeneHus

npomexxyrouHoii arrectanuu (I1A), mo3Bosstonre NpoBepuTh CHOPMUPOBAHHOCTH Y 00YJAIOMIMXCS IPEAYCMOTPEHHBIX MPOTPaMMON TUCITUTUINHBI

3HaHui (3) / ymenwuii (y) / HaBbikoB (H) (3YH):

VYK-1.1.1 3naer ucropuyecKue BeXu pa3BUTHS 001EeCTBA; OCHOBHbIE NMPHUHIUIIBI 1 METO/Ibl KPUTHYECKOr0 aHAJIN3Aa U OLEHKU COBPEMEHHBIX

HAYYHBIX U NIPAKTHYECCKHUX JOCTHKEHUI

Pesynbrarsl ocBoenus Ol (koMmeTeHImm)

Nuaukatopel JOCTHKEHUS KOMITETCHIIUU

PesynpraTel 00ydeHus Mo JUCITUTIIINHE

YK-I1. Criocoben OCYLIECTBIATh
KPUTHYECKHI aHaJIn3 pOOJIEMHBIX
CUTyallMil HA OCHOBE CUCTEMHOI0 NOJIX0/a,
BbIpa0aTHIBATh CTPATErHIO NEUCTBUN

VK-1. 3n5aer:

VK-1.1.1. 3Haer wuCTOpHYECKHE BEXHU
pa3BUTHS o0111ecTBa; OCHOBHbIE
OPUHIUIBI W METOJABl KPUTHYECKOTO
aHalM3a M OLEHKM  COBPEMEHHBIX

HAaYYHBIX 1 NPAKTUYCCKUX I[OCTI/DKGHI/Iﬁ

3-1.

3Haer

OCHOBHBIC TCPMHUHBI W  IOHATHA

6I/IOT€XHOJ'IOFI/II/I, OTallbl CTAHOBJICHUA W PA3BUTHUA
OMOTEXHOJIOTUH KaK HAaYKH U C(l)epLI IIpOU3BOJACTBA

No Paznen(sr), moapazaenbi(bl)
JUCITUILTAHEI (MOJTYJIH,

Tun 3aganusa

Coneprxanue 3aqaHus

IIpaBUIBHBIN OTBET

I[J'ISI KaKOIro BUJia KOHTPOJIA
MMpeaHa3HauYCH




MOJYJbHBIE €IMHUIIBI), TK CP ITA
dhopmupyromuii(e) nanapii 3YH
Monyns 1. O6mas 1. Boibop Bribepure Tpu BepHBIX 2) «3enéHas na na HET
6roTexHONIOT . Mo y/IbHas HECKOJIbKHX OTBETA U3 IIECTH. OMOTEXHOJIOTHSI CBS3
equnania 1. Beeewue B npaBWIbHBIX | OCHOBHBIE 3TaIlbI aHa c IPUMEHEHUEM
O0TBETOB pa3BUTHsL OMOTEXHOJIOTUH: | OMOTEXHOJIOTMYECKUX

(bapManeBTUYECKYIO
OMOTEXHOJIOIHI0. DTalbl
pa3BuTHs (papMaleBTUIECKOM
OMOTEXHOJIOTHU M BaKHEHIIIHE
JOoCTXeHus. MoaynbHast
equHuLna 2.
Buorexnonornyeckuit nporecc,
OCHOBHBIE JTaIlbl:
npeadepmeHTanus,
depmeHTanus,
nocrdepMeHTanus. MoaynpHas
enununa 3. 'enetnueckue
OCHOBBI COBEPIIICHCTBOBAHMS
061000BEKTOB.

Monyis 2. YactHas
6uotexHoaorus. MoaynbHas
eauHuna 3. buorexnonorus
CUHTE3a IIEPBUYHBIX U
BTOPUYHBIX META0OJIUTOB.
MonaynbHas enuauna 4.
WHxeHepHast SH3UMOJIOTHS.

1) OTKpBITHE CTPYKTYPBI
JIHK B 1953 1.

HE 0Ka3aJio CYIIECTBEHHO
T'O BIUSHUS HA Pa3BUTHE
OMOTEXHOJIOTHH

KaK HayKH

2) «3enéHas
OMOTEXHOJIOTHS» CBsI3aHa
C IPUMEHEHUEM OMOTEXHO
JIOTUYECKUX METOJIOB B
CEIIbCKOM XO3SIHCTBE,
PacCTCHHEBOJICTBE H
OXpaHe OKpYXKaroliei
CpeIbI

3) «cunssn
OMOTEXHOJIOTHS
3aHMMAEeTCsl IPOU3BOJICTB
OM OMOTOIUIMBA U3 PACTUT
€JIbHBIX UCTOYHUKOB U HE
3aTparuBaeT MOpckue 61o
pecypchl

4) nonactepoBCKas 3pa
(mo 1865 T.)
XapaKTepU3yeTCss OCO3HAH

METOJIOB B CEJIbCKOM
XO03SMCTBE,
pPacTEeHUEBOACTBE U
OXpaHe OKpYXKaroliei
cpelbl

5) 8 1982 r. ObL1
3apeTruCTPUPOBAH
MepBbIN
JIEKapCTBEHHBIN
npemnapar,
TOJTYYEHHBIN
MeTOoJjaMU OUOTEXHOJIO
THH, - YeJIOBEYSCKUH
WHCYJIUH,
BbIpabaThHIBaEMBbIT
TeHETUYECKU MOIUDHUIL
WPOBAHHBIMU OaKTepus
MU

6) Kapn Dpekn

B 1917 r. BiepBBIC
WCTIOIb30Bal TEPMHUH
«OUOTEXHOIIOTHUS»,
OTIMCHIBAsI KPYITHOMACTII
TaOHbBIE TPOIIECCHI B
YKUBOTHOBOJICTBE
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MonynbHas equHuna S.
NMMYyHOOHOTEXHOJIOTHS.

HBIM IIPUMEHEHHUEM MUK
OOPTraHU3MOB JIJIs1 IPOU3B
OJICTBA aHTUOMOTHKOB U
BaKIIMH

5) B 1982 r. Ob11
3apeTUCTPUPOBAH MEPBHIN
JIEKapCTBEHHBIN
npenapar, moay4eHHbIN
METOJaMU
OMOTEXHOJIOTHH, -
YEJIOBEYECKUN MHCYIIUH,
BbIpaOaThIBaCMBbIil TCHETH
YECKU MOTU(DUIINPOBAHH
BIMHU OaKTEPHUSIMHU

6) Kapi Dpexu B 1917 1.
BIIEPBBIC UCITOJIH30BAJ
TEPMUH
«OMOTEXHOIIOT U,
OITMCHLIBAs MacIITaOHEIC
MPOIECCHI B )KUBOTHOBOJC
TBE

2. Bonpocsl ¢
Pa3BépHYTHIM
O0TBETOM

B kakom kitacce 4uCTOTHI,
COTJIACHO TIpaBWJI gMmp, Ha
OMOTEXHOJIOTHYECKOM
IMPOU3BOJACTBC HYKHO
MIPOBOJUTH U3TOTOBIICHUE
MMATATEITLHOMN CPEJIbI?

YUCTOC MOMCIICHHUEC

na

HCT

na
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VK-1.2.1 Ymeer codupatb H 000011aTh JaHHbIE N0 AKTYAJbHBIM MPOOJeMaM, B TOM YHCJIe OTHOCSIIUMCA K NpodeccHOHAILHON 00J1acTH,
OCYIIEeCTBJISAATH MOUCK UH(pOPMALMH U pPellIecHU HA OCHOBE JIeCTBUH, IKCIIEPUMEHTA U ONbITA; AHAJIU3HUPOBATH MPOOJIEMHYI0 CUTYAlNI0 KAK
CHCTEMY, BbISIBJISISI €¢ COCTABJISIIOLNE H CBSI3U MEK1y HUMHU

Pesynbratsl ocBoenust OIl (komnerennun) | MHAMKATOPHI TOCTHKEHUS] KOMITETCHIIUU PesynpTaThl 00y4eHus 0 AUCHUIITUHE
YK-1. Cnocoben ocymecTBIATh | YK-1.2. Vmeer: y-1. ¥YMeer ocymiecTBiIsiTh U 0OOOCHOBBIBaTH BBIOOP
KPUTHUYECKHUU aHaJIN3 npobnemubix | YK-1.2.1 VYwmeer coOupars u 0600mars | Haubosiee panvoOHAIBHBIX IOJXOJOB U CTPAaTEruu
CUTYyalluii Ha OCHOBE CHCTEMHOI'O MOJIX0/a, | JaHHbIE MO aKTyaJbHBIM IMpoOJieMaM, B | peaju3allii OHOTEXHOJOTHYECKOTO poriecca
BbIpabaThIBATh CTPATETHIO JICHCTBUIA TOM qucie OTHOCSIIMMCS K

npodeCCHOHAIBHON obacru,

OCYIIECTBIISATh TMOWUCK HH(MOpMaIu |
peuieHuit Ha OCHOBE JIeHCTBUH,
AKCIIEPUMEHTA M OIbITA; aHAJTU3UPOBATH
NpOOJIEMHYIO CHUTYallMI0 KaK CHCTEMY,
BBISABIIISL €€ COCTAaBIIAIONIME M CBI3U
MEXJ1y HUIMH

No Paznen(sr), moapazaenbi(bl) Tun 3ananus Coneprxanue 3a1aHus [IpaBunbHBIN OTBET J11st Kakoro BU1a KOHTPOJIS
JTUCIUTITUHBI (MOYJTTH, npeaHa3HauYeH
MOJYJIbHBIE €IMHUIIBI), TK CP ITA

dbopmupyromuii(e) nanasii 3YH

1. | Moayns 1. O6mas 1. Boibop Bri6epute Tpu BEpHBIX 2) IpUTOTOBJIEHUE na hit:} HET

OMOTEXHOJIOTHS. MO,ZLYJIBHaSI HECKOJbKHX OTBC€Ta U3 IICCTH. (I)epMeHTepa

eqmanna 1. BeeaeHne B npaBwibHbIX | K moaroroBurensHbM 5) NPHTOTOBICHHE

OTBETOB CTaausM MUTATEIbHOM CpeIbl

(bapMaleBTUYECKYIO

5 3 OMOTEXHOJIOTHYECKOTO 6) MOATOTOBKA
HOTEXHOJIOTHIO. JTallbl MIPOU3BOJICTBA OTHOCHT: MIOCEBHOTO MaTepHalia

pa3BuTHs (papMareBTHIECKOM

OHMOTEXHOJIOTHU U BaKHEHIIINE 1) (bepMeHTauI/I;I

JTOCTIOKeHHS. MotyibHast 2) MPUTOTOBIICHUE

bepmenTepa
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equHuIa 2.
buotexHosornyeckuii mpoiiecc,
OCHOBHEIC DTaIlbl:
npeadepmeHTanus,
dbepmeHTarus,

3) aKcTpaKus

4) npakupoBaHHE

5) npuUroTOBICHUE
MUTATEJILHON cpebl

6) MoArOTOBKa ITOCEBHOTO
Martepuana

nocrdepmentanus. Monynpuas |75 BbI - Hay4HBI COTPYIHHMK | GMOTEXHOIOTMYECKHIA na na na
exununa 3. I'enetnyeckne CuryanuoHH OHMOTEXHOIOTHYECKON METO/L
OCHOBBI COBEPIICHCTBOBAHUS ble naboparopuu. [Tepen
OHO00OBEKTOB. 3agaun/Keiicel | Bamu mocrtapieHa 3amada -
MPOAHAIU3UPOBATH i
Mopyns 2. YactHast NPEIJIOKUTD HOBBIE

OHMOTEXHOJIOTHSL. Moz[yanaﬂ

II0AX04bl K OIITHMH3allN

enuHuna 3. buorexHonorus TCXHOJIOTHH — IIONYHCHHMA
[IpenapaToB CTEPOUIHBIX

CHHTE3a NePBUYHBIX U .

5 COeZIMHEHUH,

BTOPUYHBIX META0OJIUTOB. GasUpyIOIXCs

MonynbHas equHua 4. Ha porecce

WuxeHepHas SH3UMOJIOTHS. OouoTpaHcopmaru.

MoaynbHas eqtuHUIA S. B 3TOU CBA3M g

NMMYHOOHOTEXHOIOTHSI. PCHICHUS  TTOCTABJICHHON
3a/1a4u BbIOEpUTE
MPEUMYILIECTBEHHbBIN
METOJL MIOJIy4YEHHUS

CTEPOUIHBIX COCTMHEHUH.

VK-1.3.1 Buaangeer onbiToM ()OpMHPOBAHMS OLEHOYHBIX CYK/IEHHH B pellleHUH NMPOOJIeMHBbIX, B TOM 4HcJe NpodeccH OHAIBLHBIX, CHTYaLMIi;
HaBBbIKOM pa3pa60TKn CTpaTerum 10CTHKCHUA NOCTaBJEHHOM e/ Kak mocJieA0BaTC/JIbHOCTH HIAroB, NMPEABUAA PE3YIbTAT KAKAOI0 U3 HUX
U OLlCHUBAasi MX BJIMSAHUSA HA BHEIIHEE OKPYKEHUE IIAHUPYEMOH AeATeIbHOCTH M HA B3AUMOOTHOLIEHHUS YYaCTHUKOB 3TOH AeATeIbHOCTH
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Pesynbrarsl ocBoenus Ol (komnereHum)

Nuaukaropel JOCTHKEHUS KOMITETCHIIUU

PCSYJIBTaTBI 06yquH51 IO AUCHUIIIIMHE

VK-1. Cnoocoben OCYIIIECTBIIATh
KPUTHYECKUM aHaJIN3 IPOOJIEMHBIX
CUTyallull HA OCHOBE CHCTEMHOI0 IIOJIX0/a,
BbIpabaThIBaTh CTPATETHIO ICHCTBUI

VK-1.3. Binazeer:

VK-1.3.1 Bnaneer OITBLITOM
(GOpMHUPOBaHHS OLICHOYHBIX CYXJICHUH B
pelieHn MpoOJEMHBIX, B TOM YHCIIE
po(heCcCHOHAIBHBIX, CUTYAaIUi;
HAaBBIKOM pa3paboTku CTpaTeruu
JIOCTYDKEHMST TIOCTABJIEHHOM IIENH Kak
MOCJIC0OBATEIPHOCTH IIIAT0B, TPEIBUISL
pe3yJbTaT KaXIOTO0 W3 HUX U OILCHHUBAS
WX BIUSHUS Ha BHCIIHEE OKPYXCHHE
IUIAHUPYEMO#  JICATENIbBHOCTH W Ha
B3aMMOOTHOIICHHSI  YJAaCTHHKOB  3TOH
JIEATENHHOCTH

H-1. Bnageer HaBBIKAMU NPAKTUYECKON pabOTHI C
HOPMAaTUBHON JOKyMeHTanued (1abopaTopHBIMH,
OTIBITHO-TIPOMBIIIJICHHBIMU  perilaMeHTaMu U T.IL.),
CIPaBOYHOM M HAy4YHOM JIUTEPaTypol B paMKax
peumieHus  npodeccHOHANbHBIX — 3alad, U  ee
KPUTHYECKOI'0 OCMBICIICHUS, U aHAJIA3a

Ne Paznen(s1), moapazaenbi(bl) Tun 3amanus Copepxanue 3a1aHus IIpaBUIBHBIN OTBET JIJ1st Kakoro BU/1a KOHTPOJIS
JUCLUILIMHBL (MOJLyJIH, IpeIHa3HauYeH
MOJYJIbHBIE €IUHUIIBI), TK CP ITA

dbopmupyromuii(e) nanasii 3YH

1. | Moayns 1. O6mas 1. Boi6op Bribepure Tpu BepHBIX 2) xKypHal y4déra na na HET

OMOTEXHOJIOTHS. MO,ZLYJIBHaSI HECKOJbKHX OTBC€Ta U3 IICCTH. ChIPbS U MAaTCpHaIOB
eqmnania 1. Beeenue B npaBuwiIbHbIX | JKypHaubl 1 3anucu 1o 4) sxypHaJ BEJCHUS

OTBETOB KAaueCTBY, UCIOJIb3YEMBIE | TEXHOJIOTUYECKOTO
(bapManeBTHYECKYIO
5 3 €KECMEHHO B paboTe 11exa | mpoiiecca (mapameTpoB

MOTCXHOIOTHIO. JTarlbl OMOTEXHOJIOTMYECKOTO POM3BOJICTBA)
pasBUTHS (apMareBTHIECKOH MPOU3BO/ICTBA: 5) mpoToKOITBI
OMOTEXHOJIOTHH U BaXKHEHIITHE KOHTPOJISI KaueCcTBa
noctxkeHus. MoaynbHas 1) xxypHan yuéra
equauIa 2. KOPHOPaTUBHBIX
BuoTexHonorMueckuii pomecc, MEpOHpHATII
2) )KypHan y4yéra
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OCHOBHBIE ATaIlbl: CBIPbS U MaTE€pHUaJIOB
npeadepMeHTaIus, 3) sxKypHan
bepmenTamms, WCTIOJIb30BAHUS
nocrdepmeHTanus. MoaynbHas KaHLCAPCKAX
MPUHAIICKHOCTEH
eaunuua 3. 'enernueckue 4) ypHAT BeJICHHS
OCHOBBI COBEPIICHCTBOBAHUS TEXHOIOTMIECKOTO
01000OBEKTOB. npotiecca (mapameTpoB
IIPOU3BOJICTBA)
Monyinsb 2. YactHas 5) IPOTOKOJIBI
ouoTtexHonorus. MoaymnbHas KOHTPOJISI Ka4ecTBa
eaununa 3. buorexnonorus 6) *KypHaJI perucTpaliu
CHUHTE3a IICPBUYHBIX U ToCeTHTeNneH
BTOPUYHBIX META0OJIUTOB. HpOHSUBOHCTBeHHOﬁ SOHBIL _
Moy sHas emuHHIa 4. 2. B()Ppocm c KaKS)I/I JIOTYCTUMBIH | JBE TPETH 00bEMa na HET na
Pa3BEPHYTHIM | 00BEM 3aMoTHEHUS
HinkeHepHas SH3HMONOTHA. O0TBETOM dbepMeHTEpa  CTEPUITHHOMN
MonynbHast exununa S. MUTATEILHON  Cpelior ¢
NMMyHOOHOTEXHOIIOTHSI. YYETOM €T0 eMKOCTH?

VK-4.1.1 3naer 3HayeHMe KOMMYHHMKAIUM, B TOM 4MCJe HA MHOCTPAHHOM si3bIKe, B NMPOdecCHOHAILHOM B3aMMOAECTBUU; NMPUHIUIBI
KOMMYHHUKAIIUH, YUCJI€e HA HHOCTPAHHOM fI3bIKe, B IPO(EeCCHOHAIBLHOM ITHKE; COBPEMEHHbIe PEKOMEHI0BAHHbIE CpeACTBAa HHGOPMAIIHO HHO-
KOMMYHHKAIHOHHOI0 MOMCKA HH(OPMALMH, B TOM YHCJe HAa HWHOCTPAHHOM $3bIKE; KOMIIBIOTEPHbIC TEXHOJOIMH M NPHHLUUIBLI IOMCKA
HH(OPMALNH, B TOM YHCJIe HA HHOCTPAHHOM SI3bIKe, IPH padoTte ¢ MHpOpMAaLMOHHOM MHPPACTPYKTYpPOH

Pesynbrarel ocBoenus Ol (kommnereniun) | MHAUKAaTOphI TOCTHKEHUS! KOMIETEHIIUN Pesynbrarel 00y4eHus Mo AUCHIUTIINHE
YK-4. Cnocoben npumensth coBpemennsie | YK-4.1. 3naer: 3-1. 3HaeT METOAMKHN U TEXHOJIOTUU YCTAHOBJICHUS U
KOMMYHHKATHUBHBIE TexHoyoruu, B ToM | YK-4.1.1 3Haer 3HAUYCHHE | MOJAJIEP)KaHUSI KOHTAKTOB C MapTHEpAaMU B paMKax

qyclie Ha MHOCTPAaHHOM (bIX) sI3bIKE (ax), | KOMMyHHMKAllMM, B TOM YHWCJIE€ Ha | pemieHus] NpopecCHOHANbHBIX 3aJad B o0sacTu
VISl aKaJEMHYECKOT 0 U | HTHOCTPAaHHOM A3BIKE, B | HCCIIEIOBaHM U pa3pabOTOK B OHWOTEXHOJOTHH;
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poheCCHOHATLHOTO B3aUMOICHCTBUS

pohecCHOHATLHOM
TIPUHIUITBL
WHOCTPAaHHOM
poeCCHOHATILHON ITHUKE; COBPEMECHHBIC
PEKOMEHIOBAaHHBIC
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHOTO

noricka WHGOpMaIMu, B TOM YHCIE Ha
WHOCTPaHHOM  SI3BIKC;
TEXHOJIOTUU |

uHpopmaruu, B
WHOCTPAaHHOM  SI3BIKE,
nH(popMalnoHHON HHDPACTPYKTYpOH

SI3BIKE,

IIPUHOMAIIbBI

TOM YHucCJC

B3aUMOJCUCTBUH;
KOMMYHHMKAIIUW, 4YHWCIE Ha

cpencTBa
KOMITBIOTEPHBIE

ITIOHUCKa

npu pabore ¢

IIPHUHIUIIBI,

B | mpobaemMaM OHMOTEXHOJIOTHH

Ha

npaBujia M 1NOAXOAbI COCTABJIICHUA U

PEAAKTUPOBAHUA HAYYHBIX pa60T, ITOCBSIIICHHBIX

Ne Pa3nen(sr), noapazaenbi(bl) Tun 3amanus Copepxanue 3a1aHus IIpaBUIBHBIN OTBET JIJ1st Kakoro BU/1a KOHTPOJIS
JUCHUILTAHBL (MOTYIH, npeHa3HauYeH
MOJYJbHBIE €IMHUIIBI), TK CP ITA

dbopmupyromuii(e) nanasiii 3YH

1. | Moayns 1. OGmias 1. Ycranosure 6) 4éTKO peIInTh, YTO na na HET

OMOTEXHOJIOTHS. MO,ZLYJIBHaSI Ycranosure IOCJIICA0BATCIIbHOCTD HMCHHO HY>KHO HalTH
eqmnnia 1. BeeeHue B nocJjenoBaTesi | I1aroB, Kak UCKaTh 3) BeIOpaTH, IIIe
bHOCTH Hay4YHYIO HHPOPMAIIHIO, UCKaTh UHGOPMAITUIO

(bapmaneBTUYECKYIO
OMOTEXHOJIOTHIO. DTarbl
pa3BuTHS (papMalieBTHUECKON
OMOTEXHOJIOTHH U BayKHEHIIINe
nocTxkeHus. MoaynbHas
equHuna 2.
buorexHnonoruueckuii mpoiecc,
OCHOBHBI€ ATallbI:

TTOCBSIIIICHHYIO
npoOiemMam
OHMOTEXHOJIOTHH.
3anummure
COOTBETCTBYIOIIYIO
MOCIE0BATEIIEHOCTh

u@p.

1) cOCTaBUTH MOMCKOBBIC

1) cocTaBuUTH
MIOMCKOBBIE 3aIPOCHI
5) ordunsTpoBaTh
pe3yNbTaThl, OCTABUB
MOCJICIHUE TI0
aKTyaJIbHOCTH
CTaThU Ha HY)XHOM
SI3bIKEe HOCHUTEIC

2) IPOBEPUTH




npeadepMeHTaIus,
dbepmeHTanusl,
nocrdepmeHTanus. MoaynbHas
enuauna 3. I'eHeTuueckue
OCHOBBI COBEPIIICHCTBOBAHUS
O0MO00OBEKTOB.

Monyinsb 2. YactHas
OouorexHoznorus. MoaynbHas
eaununa 3. buorexHonorus
CHHTE3a NePBUYHBIX U
BTOPUYHBIX METAOOJIUTOB.
MonaynbHas eauHuna 4.
WHxeHepHas 3H3UMOJIOTUSI.
MopynpHas equHALA S.
NmMMyHOOHOTEXHOIIOTHSI.

3aIpOChHI
2) IPOBEPHUTH
HaJIEKHOCTh UCTOYHUKOB
3) BBIOpaTH, I1e

UCKaTh UH(OPMAITHIO

4) cobpaTh BaKHBIE
JaHHBIC B OJTHOM

MecTe

5) ordunbTpoBaTh
pe3yJbTaThl, OCTABHB
MOCJICHHUE TI0
aKTyaJIbHOCTH

CTAThbU Ha HY)XHOM
SI3BIKE HOCUTEJIC

6) 4€TKO peluTh, 4TO
MMEHHO HY)KHO HaWTH

HaAEKHOCTD
VICTOYHUKOB

4) cobpatb BaKHBIE
JaHHBIC B OJTHOM
MecTe

2.
CuryanuoHH
ble
3aga9n/Keichl

BEI - nccnenosarenb
OHMOTEXHOJIOTHUECKOM
1a00paTopuH.

Ilepen Bamu

MIOCTaBJICHA 3a/ja4a HAUTH
Hay4YHBIE CBEJICHUS

0 MMPUMEHEHUH UMMOOUITN
30BaHHBIX ()EPMEHTOB B
OuocuHTe3e papMaleBTUY
€CKHMX CyOCTaHIMI

3a MOCJEAHUE TPU TO/1a,

B T.4.

Ha aHTJIMHACKOM S3BIKE.
KakuM 0CHOBHBIM
HAYYHBIM OHJIaWH-

pubmed central

Ja

Ja

Ja
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pecypcom Bri
BOCMOJIb3yeTech. OTBET
MPUBEAUTE MTPONUCHBIMU
OyKBaMH.

VYK-4.2.1. YMeeT co31aBaTh HA PYCCKOM M HHOCTPAHHOM SI3bIKAX MHUCbMEHHbIE TEKCTHI 0 MPo(deccHOHATBLHBIM BONPOCaM

Pesynbrarsl ocBoenus Ol (komnereniun) | MHaAuKaTopbl 1OCTHKEHUS! KOMIIETEHIIUN

Pe3ynbprarel 00yueHus no JUCHUTIIIMHE

YK-4. CiocobeH npuMeHsTh YK-4.2. Ymeer:

COBPEMEHHBIE KOMMYHUKATUBHBIE VK-4.2.1. YMmeer co3naBaTh Ha PyCCKOM

TEXHOJIOTUH, B TOM YHUCJIE€ HA UHOCTpaHHOM | U MHOCTPAHHOM A3BIKaX IIMCbMCHHBIC

y-1. YMeeT cocTaBisATh U pEeNaKTUPOBaTh HayuyHbIE
paboThl, NOCBSIIEHHbIE TMpo0jemMaM B 00JacTu
OMOTEXHOJIOTHHU; CUCTEMAaTU3UPOBaTh, 00padaThIBaTh

U IPEJCTaBIISTh PE3yJIbTaThl CBOEH aKaJeMHYeCKON
(bIX) s3bIKE (aX), 715 aKaJAEMUYECKOTO U TEKCTHI I10 MPOhECCHOHATBHBIM el pe3y . "
. JeSITeIbHOCTM B 00jacTh OMOTEXHOJOIMH Ha
po(hecCHOHANBFHOTO B3aUMOICHCTBUS BOIIpOCaM
nyOJIMYHBIX MEpOIpPHUATHSX, B TOM 4YHCIE U
MEKYHApOIHOTO YPOBHSI
Ne Paznen(sr), moapaznensi(bl) Tun 3amanns Copepxanue 3a1aHus IIpaBUIBHBIN OTBET JIJ1st Kakoro BU1a KOHTPOJIS
JMCLUIUIMHBI (MOAYIIH, IIpeIHa3HAYEeH
MOJ1YJIbHBIE €IUHULIBI), TK CP ITA
dbopmupyromuii(e) nanasiit 3YH
1. | Moayns 1. O6mas 1. VYcranosure 5) aHHOTaLUs na hit:} HET
ouoTexHonorus. MoayasHas YcranoBure MOCJIEI0BAaTEIbHOCTh 3) BBelIeHUE
equEvna 1. BeeeHne B nocJjiea0BaTesl | pa3/iesioB HAYYHOMU 2) Matepuaibl U
bHOCTh CTaTbU, KOTOPYIO TOJDKEH | METOJBI
(bapmaneBTUYECKYIO
MIOArOTOBUTH ACIIUPAHT 1) pe3ynbpTaThl U
OMOTEXHOJIOTHIO0. DTarbl
Kadeapsl Ans oOcyXIeHue

pa3Butus papmareBTHIECKON
OMOTEXHOJIOTHH U BayKHEHIINE

NallbHEeHIen
MyOIUKAIMY B HAYYHOM
JKypHale.

6) 3aKTIOUeHNe
4) criucoK JIMTEpaTyphl
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JTOCTUKeHMs. MoaynbHast 3anumure

eIMHUIA 2. COOTBCTCTBYIOIIIYIO

BHOTEXHOIOrHYECKUIA IIPOIIECC, HOCICAOBATCIIEHOCTD
uop.

OCHOBHEIE DTaIbl: uupp

npeadepmenTais, 1) pe3ynbTaThl U

(bepmenTartus, o0CyxIeHne

noctdepmeHTaius. MoaynbHas
equuuna 3. ['eneTuueckue
OCHOBBI COBEPIIICHCTBOBAHUS
OHMOOOBEKTOB.

2) MaTrepuaibl 1 METOIbI
3) BBelICHHUE

4) CIIMCOK JINTEPATYpPhI
5) anHOTAIUS

6) 3aKJIIOYCHUE

Monyis 2. YacTHas 2. BbrI - HayuHBIl pegakTop Hay4HbIE TyOTUKAIINU na Ja na
onorexnonorus. MoaymnbHas Curyauuonn | skypraia B 00acty

ble o6uorexnonoruu. [locrynu
enuHnna 3. buorexnonorus .

3a/Iaud/Keichl | J1a HayuyHas CTaThs aBTOpPa

CHHTE3a MNEPBUYHBIX U
BTOPUYHBIX META0OJIUTOB.
MopynbsHas equHuna 4.
WuxeHepHast YH3UMOJIOTHS.
MopaynbHas equHULa S.
NMMyHOOHOTEXHOIOTHUSI.

II0 TeMaTHKE KypHaJa.

B cniiicke nuteparypsl aBT
op cocralics Ha OJor nomy
JISIPHOTO HYTPUIIMOJIOTA U
CTaThIO U3 Ta3eThI «3710PO
BbE€ CETOJHS». YKaXKUTE,
KaKue HaI[é)KHI)Ie HCTOYHU
KU OH JIOJKEH OBLI
YKa3aTh.

VK-4.3.1. Biageer 10cTATOYHBIM HABBIKOM 3 (peKTHBHOT0 yUacTHsl B quajore/oeceae npogeccnoHAIbHOr0 XapaKkTepa, B TOM YHcJie HA
HHOCTPAHHOM H3BIKE

| PCSyﬂBTaTLI ocBoeHus OIT (KOMHCTCHI_II/II/I) ‘ I/IH,I[I/IKaTOpLI JOCTHIKCHUSA KOMIICTCHIINNU ‘ PCBy.]IBTaTBI 06y‘ICHI/ISI IO JUCIHMITIIIMHE
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YK-4. CniocobeH npuMeHsITh

COBpPEMEHHBIC KOMMYHUKAaTHUBHBIC

TEXHOJIOTUH, B TOM YHCJIe HA UHOCTPAHHOM
(bIX) s3bIKE (aX), 71 AKAaJAEMHUECKOTO 1
po(heCcCHOHATTLHOTO B3aUMOICHCTBUS

SA3BIKE

VK-4.3. Bnaneer:
VK-4.3.1. Baageer 10cTaTOYHBIM

HaBBIKOM 3()(peKTUBHOTO yuacTus B
nuasore/6eceze mpohecCHOHATBHOTO
XapakTepa, B TOM YHCJIC Ha HHOCTPAHHOM

H-1. Biageer HaBpIKaMy B3aMMOIEUCTBUSA U OOMEHA
uHdopmaImel ¢ mapTHepaMy B paMKax PEIICHHS
mpoGieM B 00J1aCTH OMOTEXHOJIOTUIECKIX
WCCIIeIOBaHMH 1 pa3paboTOK; HaABBIKAMU
apryMEHTUPOBAHHOTO OTCTAUBAHUs CBOCH IMO3UIINU B
JTUCKYCCHUSIX B paMKaX 00CYKIeHUS pooIieM B
o0nacTh OMOTEXHOJOTHYSCKUX UCCIIEI0BaAHNM

Ne Paznen(sr), noapazaenbi(bl) Tun 3amanus Copepxanue 3a1aHus IIpaBUIBHBIN OTBET JIJ1st Kakoro BU/1a KOHTPOJIS
JUCHUILTUHBI (MOTYIH, npeHa3HauYeH
MOJYJbHBIE €IMHUIIBI), TK CP ITA

dbopmupyromuii(e) nanasiii 3YH

1. | Monyns 1. O6mas 1. Boi6op BriGepuTe Tpu BepHBIX 1) CHOCOOHOCTD na na HET

OMOTEXHOJIOTUS. MOHyﬂbHaﬂ HECKOJIbKHX OTBE€Ta U3 NICCTH. 4E€TKO U
enuania 1. Beenenue B npaBWIbHBIX | Baxnsle kpurepun CTPYKTYPUPOBAHHO
OTBETOB B JIMaJIore U3JI0KHTD CYTh
(bapmaneBTUYECKYIO
5 3 npo¢eCcCHOHATBLHOTO npobIeMbl U
HMOTEXHOJIOTHIO. DTalb
OTEXHOIIOTHIO ! XapakTtepa C MIOJTyYECHHBIC
pasBUTHs (hapMaLeBTHICCKOMU IIPEICTaBUTENSIMU pE3yIbTaThl
OMOTEXHOJIOTUH U BayKHEHIINE MEKTyHAPOIHOMN 3) BnaneHue
JOCTIDKEHUs. MotynbHast KOHTPAKTHOU CHelHaTU3UPOBAHHON
equHMIa 2. HCCIIEI0BATEIBCKON (mpoubHOIN)
buoTexHnonornueckuit mporecc, OpraHH3alliH. JICKCHKOH
5) ymMeHue 3a/1aBaTh
OCHOBHBIE JTaIlbl: "
1) CITOCOOHOCTH YETKO | YTOYHSIOIIKE BOIIPOCHI
npendepMenTanus, U CTPYKTYPUPOBAHHO W3] | U aJJIeKBaTHO
epmenTanys, OKUTb CYTh IPOOJIEMBI U | pearupoBaTh Ha

noctdepmenTanys. MoaynbHas

HIOJTy4EHHBIE PE3yJIbTaThI
2) WCTIOJIH30BaHUE CIIe

3aMCYaHus KOJIJIET
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equuuna 3. ['eneTuueckue
OCHOBBI COBEPIIICHCTBOBAHUS
OMOOOBEKTOB.

Monynb 2. YacTHas
ouorexHosorusi. MorynbHas
enuHuna 3. buorexnonorus
CUHTE3a MEPBUYHBIX U
BTOPUYHBIX META0OJIUTOB.
MopynbsHas equHuna 4.
NuxeHepHast SH3UMOJIOTHSL.
MopaynbHas equHULA S.
NMMyHOOHOTEXHOIOTHSI.

HIa M Pa3rOBOPHBIX BbIPA
KSHHU IS CO3JIaHUs He
OpMaJIbHOW aTMOC(EPHI

3) BJIAJZICHUE CITEIIUAI
M3MPOBaHHOH (PO UIbH
0i1) IEKCHKOI

4) OTKa3 OT apryMEHT
aIl¥ CBOCH TOYKHU
3peHust, 4ToObI N30ekKaTh
KOH()JIMKTa MHCHU I

5) ymeHue 3a/1aBath
YTOYHSIOLINE BOTIPOCHI U
aJICKBaTHO pearupoBaTh Ha
3aMeYaHus KoJuIer

6) IIOCTOSIHHOE
UCTIOJIb30BaHUE CIIOMHBIX
rpaMMaTHYECKUX KOHCTPY
KIIMH J1a)Ke B KOPOTKHUX pe
IUTMKaX, YTOOBI [TOKA3aTh
YPOBEHb SI3bIKa

2.
CuryanuoHH
ble
3aga4un/Keichbl

BoI - Mimagmmii Hay4HbIN
COTPYIHUK OTJIeNa
OHMOTEXHOIOTHYECKUX
pa3paboTok
(hapmarieBTUUeCKOU
KOMITAHHH.

Bama mexxnynapoasas
KOMaHa

paboTtaet HaJ Co3JaHUuEM
HOBOTO TE€PANEBTHYECKOTO
OeJIka Ha OCHOBE

MIPEIOKEHUS
10 OITUMMU3AIAN

Ja

na

Ja
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MOHOKJIOHAJIBHBIX
anTuTen. PykoBoaurens
IpoeKTa nopy4uit Bam
MIOATOTOBUTH KPaTKUI
OTUET O pe3ybpTaTax
IIEPBBIX KCIEPUMEHTOB.
3aBTpa COCTOMTCSI COBEIA
HUE C y4aCTHEM
PYKOBOAMTEIIS IIPOEKTA,
IIPEICTaBUTEIIS
KOHTPAKTHOU
HCCIIEI0BATEIbCKON
OpraHu3aluu, KoTopas
KypHUpyeT NapajliejIbHbIE
HCCIIEN0BaHUS.
CoBentanue npouaeT

Ha aHIIMMCKOM U
PYCCKOM SI3bIKaX.
[IpenBapurenbHO

BaMm Hy>XHO NpeCTaBUTH
Ha COTJIaCOBaHUE
PYKOBOJCTBY OTUET Ha
PYCCKOM $I3BIKE C LIEIIBIO
JaJIbHEHIIIEr o
aJanTUPOBAHHOTO
nepeBoJa Ha
AHTJIOSI3BIYHYIO BEPCHIO.
Kaxum paznenom nomkeH
OBITh 3aKOHYEH OTYET

0 pe3yJibTaTax

MIEPBBIX YKCIEPUMEHTOB.




OIIK-1.1.1. 3naeT ocHOBHbIE OMOJIOTHYECKHE METOIbI aHAJIU3A IS Pa3paboTKH, UCCIeTOBAHUI U IKCIEPTU3bI JIEKAPCTBEHHBIX CPEJICTB U

15

JIEKAPCTBCHHOT'0 PACTUTEC/ILHOTO ChHIPbSA

Pesynbrarer ocBoenus Ol (komnerenuuu) | MHIUKaTOphl TOCTUKEHUS KOMITETCHIIUH

PCSYJIBTaTBI 06yquH51 IO AUCHUIIIIUHE

OIIK-1. Cooco0eH UCoIbp30BaTh

OCHOBHBIEC OHMOJIOTHYECKHE, (PU3UKO-

XUMHUYCCKUE, XUMHYCCKHC,

MaTeéMaTHYCCKHUE METOAbI JJIs p33pa6OTKI/I,

I/ICCJ'IGI[OBaHI/Iﬁ H SKCIICPTU3BI

JICKAPCTBCHHLIX CPCACTB, U3TOTOBJICHUA

JIEKapCTBEHHBIX [IPENapaToB

OIIK-1.1. 3Haer:

OIIK-1.1.1. 3Haer OCHOBHBIE
OuoNorMYecKre METOJbl aHalu3a MAJis
pa3zpaboTku, UCCIEeI0BAHU I u

OKCIICPTHU3LI JICKAPCTBCHHBLIX CPCACTB U
JICKAPCTBCHHOT'O PACTUTCIIBHOI'O ChIPbA

3-1. 3HaeT mapaMeTphl aHaK3a JIEKApPCTBEHHBIX
CPEJICTB, JIEKAPCTBEHHOT'O PACTUTEIBHOTO ChIPhS U
OHMOJIOTNYECKUX OOBEKTOB

Ne Paznen(sr), noapazaenbi(bl) Tun 3amanus Copepxanue 3a1aHus IIpaBUIBHBIN OTBET JIJ1st Kakoro BU/1a KOHTPOJIS
JUCHUILTUHBI (MOTYIH, npeaHa3HauYeH
MOJYJbHBIE €IMHUIIBI), TK CP ITA

dbopmupyromuii(e) nanasiii 3YH

1. | Moayns 1. OGmias 1. VYcraHoBUTE 2) natenTtHas (aza na na HET

ouorexHonorus. MoaynbHas Ycranosure MOCIe0BaTENHHOCTh (a3 4) 5KCIIOHEHIMaIbHAs
enununa 1. Beenenue B MOCAEAOBATEN | g \1oneIbHON KPUBOM haza 5

bHOCTH . 6) nuHeitHas daza
(bapMaleBTUYECKYIO pocTa KIeTOYHOMI pocra

T

OHMOTEXHOJIOTHIO. DTanbl TTOMYJISIIIAH TTPU 5) asa 3ame/IeHHs
pasButHs papMareBTHIeCKON KYJIbTHBUPOBAHUU B pocra
OMOTEXHOJIOTUA U BAXKHEUIIINE HAKOIIMTCIbHOM PCKUME. l) CTallMOHApHasA (1)21321
JTOCTIOKeHHS. MotyibHast 3anummre 3) dbaza ormupanus
eINHUIA 2. COOTBETCTBYIOIIYIO
buorexHnonorunueckuii mporuecc, MOCJIEI0BATENLHOCTh




16

OCHOBHBIE JTaIlbl: udp.
npeadepMeHTaIus,

1) cranimonapnas dasa
depmenTanus,

2) nateHnTtHas (daza
3) daza orMupaHus
4) SKCTIOHEHIIUATbHAS

nocrdepmeHTanus. MoaynbHas
enuauna 3. I'eHeTuueckue

OCHOBBI COBCPIICHCTBOBAHUSI ¢baza
OMO000BEKTOB. 5) da3za 3ameienus pocra
6) nuHeiinas (asza pocra
Mognyis 2. HactHast 2. Bonpochl ¢ | Kakre MUKpOOPTraHU3MBI | APOXKIKU U TPUOBI na HET na
ouorexHosorusi. MoynbHast Pa3BEPHYTBIM | ge MPOAYHUPYIOT BUTAMUH
enuHMIa 3. buorexnonorus OTBETOM B12?

CUHTE3a IIEPBUYHBIX U
BTOPUYHBIX METAOOJIUTOB.
MounynbHas equHuna 4.
WHxeHepHas YH3UMOJIOTHs.
MopynpHas equHuAnA S.
NMMyHOOGHOTEXHOOTHS.

OIIK-1.2.1. YMeeT NpPUMEHSITh OCHOBHbIe (PU3UKO-XHUMHUYECKHE M XHMHYECKHE METOAbl aHAJu3a I Pa3padoTKH, HMCCJIEeJOBAHUNH H
IKCNEPTH3bI JIEKAPCTBEHHBIX CPEACTB, JEKAPCTBEHHOI0 PACTUTEIBHOIO ChIPbS M OMOJIOTHYECKHX 00bEKTOB, IPUMEHATH OCHOBHBIC METObI
(pM3MKO-XHMHYECKOI0 AaHAJIN3Aa B U3TO0TOBJICHHH JIEKAPCTBEHHBIX NPENapaToB

PesynpTatsl ocBoenns OIl (komneTeniun) | VIHAMKATOPHl JOCTHKEHHS KOMIIETEHIMH Pe3ynbTaThl 00ydeHus M0 AUCIUILIMHE

OIIK-1. CnocoOeH ucnoiab30BaTh OIIK-1.2.Ymeer: y-1.YMeer npuMeHsTh OCHOBHbIE (PU3HUKO-

OCHOBHBIE OMOJIOTHYECKUE, (PUIUKO- OIlK-1.2.1. OIlK-1.2.1 YMeeT | xpmudecKkue H XMMHUECKHE METO/bI aHAIH3a [T

XUMHUYECKHE, XMMHUECKHE, TIPUMCHATD OCHOBHbIC ¢usnko- pa3paboTku (C MCIONL30BAHUEM METOIOB
XUMHYECKHE M XUMHYECKHE METObI .

MaTeMaTHYECKHE METOIbI IS pa3paboTKH, OMOTEXHOJIOTHH), HCCIIEOBAHHI M SKCIIEPTH3BI
aHanmusa s pa3paboTKH,
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I/ICCJ'ICI[OBaHI/Iﬁ H OKCIICPTU3BI

JICKAPCTBCHHEBIX CPEACTB, U3TOTOBJICHUA

JIEKapCTBEHHBIX IIPENapaToB

HCCIICIOBAaHNH u
JIEKapCTBEHHBIX

JIeKapCTBeHHOI‘O paCTI/ITeJILHOFO CLIprI
1 OMOJIOTHYECKUX 0OBEKTOB, IPUMEHSTh
OCHOBHBIC
XMMHYECKOr0 aHajiu3a B M3TrOTOBJICHHUU
JIEKapCTBEHHBIX IPENAPATOB.

METOIbI

AKCIEPTU3BI
CPEJCTB,

¢duzuko-

JICKAPCTBCHHBIX CPEACTB, JICKAPCTBECHHOI'O

NPpHUMCHAIOIUXCA B OMOTEXHOJIOTHUHU

PACTUTCIIBHOT'O ChIPbA U OMOJIOrHYECKUX O6’beKTOB,

Ne Paznen(sr), moapazaenbi(bl) Tun 3aganus Copepxanue 3a1aHus [IpaBuiIbHBII OTBET Jl71g KaKoro BHUJ1a KOHTPOJIIS
JTUCIUILTAHBI (MOJTYJIH, npeaHa3HauYeH
MOJYJIbHBIE €IUHUIIBI), TK CP ITA

dbopmupyromuii(e) nanasii 3YH

1. | Moayns 1. O6mas 1. Ycranosure saccharomyces na na HET

OMOTEXHOJIOTHS. MopnynbHas ConocraBbTe | COOTBETCTBHE cerevisiae -
exmEnna 1. Beeene B MOHSITUS MUKPOOPTaHU3MOB 3TaHOJ
(buonornyeckux
bapMaleBTUYECKYIO
arcHTOB), IPUMEHSICMBIX streptococcus

OMOTEXHOJIOTHIO. DTaIlbI
pa3BuTHs (papMareBTHUECKON
OMOTEXHOJIOTHH U BaXKHEHIITHE
JTOCTIKEeHUs. MotynbHast
eIuHuIA 2.
buorexnonornueckuii mpouece,
OCHOBHEIC DTaIlbl:
npeadepmeHTanus,
depmeHTanus,
noctdepmenTaiys. MoaynpHas
enuaNIA 3. I'eHeTHUECKHE

B OMOTEXHOJIOTUH, C UX
OMOTEXHOJIOTUYSCKUMHU
MIPOTYKTAMH.

Mukpoopranusmsl

(Ouomornueckue areHThl):

1. saccharomyces
cerevisiae

2. streptococcus
thermophilus

3. xanthomonas
campestris

thermophilus -
MOJIOYHasa KHCJI0Ta

xanthomonas
campestris -
HOJ'II/ICELXB.pI/II[LI

corynebacterium
glutamicum -
L-JIu3un
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OCHOBBI COBEPILICHCTBOBAHUS
OHO0OBEKTOB.

Monynb 2. YacTHas
ouorexHosorusi. MorynbHast
equuuna 3. buorexnonorus
CUHTE3a MEPBUYHBIX U
BTOPUYHBIX METAOOJIUTOB.
MopynbsHas eqununa 4.
WHxeHepHas YH3UMOJIOTHs.
MopaynbHas equHULa S.
NMMyHOOHOTEXHOJIOTHSI.

4. corynebacterium
glutamicum

buorexnonornueckuit
MPOJIYKT:

A. MOJO4HAasa KHUCJIOTa
b. mommcaxapus

B. sranon
I'. L-nmu3un
2. Bel - crapmmii Hay4yHBIM | MUKPOKJIOHAJIBHOE na Ja na
CuTyalMOHH | COTPYIHUK pa3MHOXEHUE
ble OMOTEXHOJIOTHYECKOM
3ajgaun/Keiicel | 1aboparopuu,

CIICLIMAIM3UPYIOLLICHCS Ha
pa3paboTke  TEXHOJOTUHU
MOJTYYEHUSI PACTUTEIIbHBIX
KYJBTYP. PykoBonctBO
nabopaTopur  TOCTABHUIIO
nepenq Bamum 3agauy -
MOATOTOBUTH
MPEeAJIOKEHUS o
pacIIupeHuio
HalpaBJI€HUN PUMEHEHHUS
pacTUTENBHBIX KYJIBTYpP B
(hapMIpPOMBIIIIEHHOCTH.
Kakoit

OMOTEXHOJIOTMYECKHH
METOZ,  MO3BOJSET  OT
OJIHOM MEPHUCTEMBI

ITOJIYUNUTH JOCTAaTOYHO
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00JIBIIIOE KOJINYECTBO
HOBBIX PACTCHHH, B TOM
qyuciae U B KYyJIbType in
vitro.

OIIK-1.3.1. Biaaaeer cmoCOOHOCTBHIO WCIOJb30BATH MaTeMAaTH4YeCKHe MeTOAbl M OCYIIeCTBJISITh MATEeMATHYECKYI0 00padoOTKY JaHHBIX,
NMOJIyYeHHBIX B XO0/e Pa3padoTKH JIeKAPCTBEHHBIX CPEJICTB,

JIEKAPCTBEHHOI'0 PACTUTEIbHOIO CHIPHSI M OHOJIOTHYECKUX 00bEKTOB

a TakKe HCCIEI0OBAHMM M IKCIMEPTU3BI

Pesynbrarsl ocBoenus Ol (koMmeTeHImm)

I/IHI[I/IKaTOpLI JOCTHIKCHUA KOMIICTCHIIN

PC3y.]'IBTaTBI 06yquI/1;1 IO AMCHUIIIIMHEC

OIIK-1. CnocoOeH ucnoiab30BaTh
OCHOBHBIE OMOJIOTHYECKHE, (PUZUKO-
XHUMHUYECKHE, XUMHYCCKUE,
MaTeMaTUYECKUE METOJIbI JJIsl pa3paboTKH,
MCCIICIOBAaHHUI M KCIICPTU3BI
JIGKAPCTBEHHBIX CPE/ICTB, H3TOTOBJICHUS
JIEKapCTBEHHBIX MTPEIapaToB

OIIK-1.3.Bnageer:

OIIK-1.3.1. Bmameer cmocoOHOCTHIO
UCIIOJIb30BaTh MaTEMAaTUYECKUE METOIbI
U OCYIECTBISITH ~ MaTeMaTHYECKYIO
00paboTKy MHaHHBIX, TOJYyYEHHBIX B
X0lle  pa3pabOTKH  JIEKAPCTBEHHBIX
CPEACTB, a TAaKXK€ HWCCIECIOBAHUN U
OKCHEPTHU3bI JIEKAPCTBEHHBIX CPECTB,
JICKAPCTBEHHOTO PACTUTEIBHOTO CHIPhS
1 OMOJIOTHUYECKUX O0HEKTOB

H-1. Biaymeer HaBpIKaMu MPUMEHCHHSI HAa TIPAKTHKE
METOJIOB MaTeMaTHIECKOW 00pabOTKH JaHHBIX,
MOJTyYEHHBIX B XO€ pa3paboTKH (C UCIIOJIb30BAHUEM
METOJIOB OMOTEXHOJIOTHH ) JIEKAPCTBCHHBIX CPEJICTB,
WCCIICIOBAaHUN U SKCIIEPTU3bI JICKAPCTBEHHBIX
CpPE/ICTB, JIEKAPCTBEHHOTO PACTUTEIBLHOTO CHIPhS U
OHMOJIOTUYECKUX 0OBEKTOB, TPUMEHSIOIIUXCS B
OMOTEXHOJIOTHH

JIEKAPCTBCHHBIX CPEIACTB,

Ne Paznen(sr), moapaznensi(bl) Tun 3amanns Copepxanue 3a1aHus IIpaBUIBHBIN OTBET JIJ1st Kakoro BU1a KOHTPOJIS
JMCLUIUIMHBI (MOAYIIH, IIpeIHa3HAYEH
MOJ1YJIbHBIE €IUHULIBI), TK CP ITA

dbopmupyromuii(e) nanasiii 3YH

1. | Moayns 1. OGmias 1. Boibop BriGepute Tpu BepHBIX 2) cpenuHee na na HET

OMOTEXHOJIOTH. MOI[y_]‘[BHaH HECKOJbKHX OTBE€Ta U3 IICCTH. apI/I(I)MCTI/I‘-ICCKOC
equania 1. Beeenue B npaBWIBHBIX | Maremarndeckue Metoasl | 3) CPaBHEHHE CPE/IHNX
OTBETOB 00pabOTKM JAHHBIX B OMO | 3HAUEHUH
(bapmareBTUIECKYIO
5 5 TEXHOJOTHUECKUX uccnesn | 4) rpapuxu u
MOTEXHOJIOTHIO. DTaIbl OBAHHAX: HATpAMMBI




20

pa3BuTHUs (hapMaleBTHUECKOI

OMOTEXHOJIOTHH U BayKHEHIINe 1) meTox HaGOAEHUH
JOCTHKEHUS. MotybHas 2) pacuer cpejiero
apu(pMeTHYECKOro

eAuHMLa 2.
E . 3) cpaBHEHHE CPEITHUX

MOTEXHOJIOTUYECKHM ITpolLieCC, SHAYCHITI
OCHOBHBIE 3TaIlbl: 4) rpaduKu ¥ AUArPaMMEL
npeadepMeHTanus, 5) MeToa ipo0 u omKboK
(bepMmeHTanus, 6) MeTOo/1 BU3YaJIbHOTO
noctdepmenTanus. MoaynbHas CPaBHCHUA
equamna 3. TeHeTnueckue 2. BoPpocm ¢ | Kakoit maremarnueckui METOJI CPEHETO na HET na

Pa3BépPHYTHIM | METOJ, UCIOJIB3YIOT apu(pMeTHYECKOro

OCHOBBI COBEPILIEHCTBOBAHUS i
61006 O0TBETOM JUIs pacyéTa coneprKaHus

NOOOBEKTOB. NeHCTBYIOMEro

BELIECTBA B HECKOJIBKUX
oOpasmax OMOTEeXHOJIOTHY

€CKOT'0 JIEKAPCTBEHHOT'O
enquanna 3. buorexuonorus cpencra?

Mopyns 2. YactHast
OouorexHoznorus. MoaynpHas

CUHTE3a IIEPBUYHBIX U
BTOPUYHBIX META0OJIUTOB.
MonynbHas equHuLa 4.
WuxeHepHas 3H3UMOJIOTUS.
MonaynbpHas eAMHULA S.
NMMyHOOHOTEXHOIOTUSI.

OIIK-3.1.1. 3HaeT HOPMBI U MPABHUJIA, YCTAHOBJIEHHbIE YIIOJJHOMOYEHHBIMU OPTaHAMU FOCY/IapCTBEHHOI BJIACTH, PH PellleHUN 32124
npodgeccHOHATBLHOM J1esITeJILHOCTH B cepe oOpaleHusi JIeKAPCTBEHHBIX CPeCTB

| PCSyﬂBTaTLI ocBoenus OIT (KOMHCTCHI_II/II/I) ‘ I/IH,I[I/IKaTOpLI JOCTHIKCHUSA KOMIICTCHIINNU ‘ PCBy.]IBTaTBI 06y‘ICHI/ISI IO JUCIHMITIIIMHE
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OIIK-3. CriocobeH ocylIecTBISTh
poheCCHOHATIBHYIO ICATEIBHOCTD C
Y4eTOM KOHKPETHBIX YKOHOMUYECKUX,
HKOJIOTUYECKUX, COLMAITBHBIX (PAaKTOPOB B
pamMKax CHCTeMbl HOPMAaTHBHO-TIPABOBOTO
peryaupoBaHus chepbl 00paIeHus
JIEKapCTBCHHBIX CPEICTB

OIIK-3.1. 3naer:
OIIK-3.1.1. 3HaeT HOPMBI U TIPaBUIIA,

YCTaHOBJICHHBIC YITOJITHOMOUYEHHBIMU
OpraHamMu rocyJapCTBEHHOH BIIACTH, TIPU
peleHnH 3a1a4 mpoQecCUOHATBHOM
JIeATEeITLHOCTH B chepe oOpalieHus
JICKApCTBEHHBIX CPE/CTB

3-1. 3HaeT OCHOBHbIE HOpPMAaTHBHBIE JOKYMEHTHI,
OTHOCSIIMECS K MPOU3BOJCTBY, KOHTPOJIIO KayecTBa,

COOJIIO ICHUIO 9KOJIOTMYECKOU 0e30I1acHOCTH,
XpaHCHHIO, MEKIyHAPOJHbIE M  OTEYCCTBEHHBIE
CTaHHapTBI HpHMBHHTCHLHO K DBKapCTBeHHBmd
CpeACTBaM, IIOJy4acMbIM OHOTEXHOJIOTHYECKHMU

METOIAMHM, a TaK)Ke OMOJIOTMYECKHM OOBEKTaM — MX
POIYyILIEHTaM

No Paznen(er), moapazaenbi(b)

Tum 3aganus

Coneprkanue 3a1aHus

[IpaBuUNBHBINA OTBET JIng kakoro BH1a KOHTPOJIA

JTUCHUTITUHBI (MOIYJTIH, npeaHa3HauYeH
MOJYyJIbHbIC eI[I/IHI/II_IBI), TK CP T1A
dbopmupyromuii(e) nanusiii 3YH
1. | Monyns 1. O6mas 1. YcraHoBute na na HET
ONOTEXHOJIOTHUA. MonynbsHas ComnocTraBbTe | COOTBETCTBUE gmp - HaJuIeKaIas
eqmnnia 1. Beenenue B MOHATHA ab0peBHaTypbl MIPOU3BOJICTBEHHAS
HaJJICKAIUX TTPABUIT UX MpaKkTHUKa

bapMaleBTUYECKYIO
OMOTEXHOJIOTHIO. DTaIlbl
pa3BuTHs (papMalieBTHUECKON
OMOTEXHOJIOTHH U BaXKHEHIITHE
JTOCTIKEeHHsS. MotynbHast
enuHuia 2.
buorexnonornueckuii mpouece,
OCHOBHEIC DTaIlbl:
npeadepmeHTanus,
depmenTanus,
noctdepmenTanys. MoaynbHas

CYTH.

A60OpeBuarypa nabopaTopHas

HaJIeXalluX MpaBuil: MpaKTUKa

1.gmp gcp - HajIeKamas

2.4glp KIIMHUYECKAs IIPaKTHKa

3. gcp

4. gdp gdp - Hammexarast
JTUCTPUOBIOTOPCKAsT

CYTI: HaJiexalimx IIpaKTUuKa

IIpaBUJI:

glp - Hamexarmas
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enuHUNa 3. I'eHeTHUECKHE A. Hautexkalas
OCHOBBI COBEPIIICHCTBOBAHUS n1abopaTopHas IpaKTHKa
61006BEKTOB. b. nHapnexamas
MIPOM3BOICTBEHHAS
Monynb 2. YacTHas MpaKTUKa
OroTexHoI0rHs. MoayJIbHAS B. namnexanas
enununa 3. Buorexnomnorus ANCTPHOBIOTOPCKAS
MpaKTHKa
CUHTE3a TIEPBUYHBIX U T, Hamexamas
BTOPUYHBIX META0OJIUTOB. KITMHUYECKAs PAKTUKA
MonynpHas exunnna 4. 2. Bonpocel ¢ | Kakue TpeboBanus FeHETUYeCKast na HET na
WNrxeHnepHast SH3UMOJIOTHS. Pa3BEPHYTHIM | OnpezenseT oouas CTaOUIILHOCTh
MopynbHas equHuNa 5. 0TBETOM (dhapmakorieiiHas CTaThs
VIMMYHOGHOTEXHOIOTHSL. «broTexHOI0THYECKHE
JICKapCTBCHHEBIC
npenaparbi»?

Kaxkoe orpannuenue
yCTaHaBIIMBaET O0IIast
(hapMmakorieiiHas CTaThst
«buoTexHOIOrNYECKHE
JIEKapCTBEHHBIE
mpemnapaTbDy s
naccaxxet mramma?

OIIK-3.2.1. Ymeer y4yuThIBAaTh NPH NPUHATHH YIPABJIEHYECKUX pelleHUIl IKOHOMHYECKHEe H COLMAJbHbIE (PAKTOPBbI, OKa3bIBAKOLINE
BJIMSIHUE HA (PMHAHCOBO-X0351iiCTBEHHYIO /IeSITeIbHOCTD (hapManeBTHYeCKMX OPraHu3auui

Pesynbrarsl ocBoenus Ol (komnereniun) | MHauKaTopsl TOCTHKEHUS! KOMIETEHIINN Pe3ynbrarel 00y4eHus 0 AUCHUIIINHE

OIIK-3. Cnioco0eH ocyIiecTBIsATh OIIK-3.2.Ymeer: y-1. YwMmeer WHTEPIPETUPOBATH OCHOBHBIE
poeCCHOHATIBHYIO AEATENbHOCTD C OIIK-3.2.1. VYMmeer yuuTBIBaTb MpH | SIKOJIOTMUECKHE NIOKa3aTeNN COCTOSIHUSI
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YUCTOM KOHKPETHBIX S9dKOHOMHUYCCKUX,
OKOJIOTHYCCKHX, COHAJIbHBIX (baKTOpOB B
paMKax CUCTCMbl HOPMATUBHO-IIPABOBOT'O

peryaupoBaHus chepbl 00paIeHus

IIPUHATUN  YIIPABICHYECKUX PpELICHUHN
HKOHOMUYECKHUE u
(akTophl, OKa3bIBAIOIIUE BIMSHHUE Ha
(MHAHCOBO-X035HCTBEHHYIO

CcoHaJIbHbIC

OUOTEXHOJIOTUHA

MPOU3BOACTBEHHOMN
JIEKApCTBEHHBIX CPEICTB C€ IOMOIIBK METOJIOB

cpebl

pu

IIPOU3BOJICTBE

JIEKApCTBEHHBIX CPEJICTB JIeATETbHOCTh (dapManeBTUYECKUX
Opra"u3aruin
No Paznen(er), moapazaenbi(b) Tun 3ananust ConepxaHue 3aJjaHus [IpaBuibHBIN OTBET J{nst kakoro BUJa KOHTPOJIS
JTUCHUTUTUHBI (MOAYJTIH, npeAHa3HauYeH
MOJYJIbHBIE €IUHUIIBI), TK CP ITA
dbopmupyromuii(e) nanasii 3YH
1. | Moayns 1. OGmias 1. Ycra"HoBure na na HET
6uoTexHonorus. MoaynbHas ComnocraBbTe | COOTBETCTBUE Kilacca a - 0c000 YHCTHIE
NOHATHUS YUCTOTHI TOMEIICHUIN

enuuuiia 1. Beenenune B
bapMaleBTUYECKYIO
OHMOTEXHOJIOTHIO. DTaIbI
pa3BuTHs PpapMareBTUIECKOM
OMOTEXHOJIOTHH U BaXKHEHIITHE
TOCTIOKEeHUs. MotybHast
eIuHuIA 2.
buorexnonornueckuii mpouecc,
OCHOBHEIC DTaIlbl:
npeadepmeHTanus,
bepMmeHTanus,
noctdepmenTanusa. MoaynbHas
enuaNIA 3. I'eHeTHUECKHE
OCHOBBI COBEPIICHCTBOBAHUS

30HaM TOMEIICHU
B COCTBETCTBHUHU C
TpeboBanussMu GMP.

Kinacc yuctoThl
IOMEIEHNN

PwbE

O 0 W &

30Ha MOMELIECHUH:

A. YCIIOBHO YHCTbIE
B. 0co00 gucTeie
B. 4uctrie

B - YUCTBHIE
C - YCJIIOBHO YHUCTbIE

d - rps3HbIC
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equuuna 3. buorexnonorus
CUHTE3a IEPBUYHBIX U
BTOPUYHBIX METa0OJIUTOB.
MopynbsHas eqununa 4.
WHxeHepHas YH3UMOJIOTHS.
MopynpHas equHALA S.
NMMyHOOHOTEXHOIOTHUSI.

01000OBEKTOB. I'. rps3Hble

2. Bonpocsl ¢ | K kakoil 30He MOMEIIEHUI
Monyip 2. Hacrhas Pa3BEPHYTBIM | GHOTEXHOIOTHYECKOTO
o6uorexHonorus. MoaynpHas 0TBETOM

MIPOM3BOICTBA B
3aBUCHMOCTH OT YHCTOTHI
MIOMEIICHUH OTHOCSTCS
30HBI YKYTIOPKH U
HATIOJTHEHUS aMITyJ1?

0c000 yucTast 30Ha Ja HCT

Ja

OIIK-3.3.1. Baajxeer cnocoOHOCTHIO BBINOJHATH TPYAOBBbIE IEHCTBUSI € YYeTOM HMX BJIMSIHUSI HA OKPY:KAIIIYI Cpeay, He JOMycKasi
BO3HMKHOBEHHSI JKOJIOTHYECKOil OMACHOCTH, METOH0JIorHeil ompeaeleHUs] M HHTEPHPETAIMM OCHOBHBIX JIKOJOTHYECKMX MOKa3aTesei
COCTOSIHMSI POM3BOJACTBEHHOI cpeAbl NPH NMPOU3BOACTBE JIEKAPCTBEHHBIX CPEICTB

PesynbTars! ocBoenus Ol (kommereHImm)

Nuaukatopel JOCTHKEHUS KOMITETCHIIUN

Pesynprarel 00ydeHus Mo JUCITUTIIINHE

OIIK-3. Crioco6eH ocyIecTBISITh
npodeccCHoHaNBHYIO 1eATEeIHHOCTh C
YUE€TOM KOHKPETHBIX SKOHOMHUYCCKUX,
HKOJIOTHUECKUX, COITUAIBHBIX (DaKTOPOB B
paMKax CUCTEMbI HOPMAaTUBHO-IIPABOBOT'O
perynupoBanusi cepsl 0OparieHus
JICKApCTBCHHBIX CPCIACTB

OIIK-3.3. Baageer:

OIIK-3.3.1. Brnageer CcHnocoOHOCTBIO
BBIITIOJIHATH Tp}IJIOBBIe I[CflCTBI/IfI C
Y4eTOM WX BIUSHHUS Ha OKPYKAIOIIYIO
Cpely, He JOIyCKas BO3HHUKHOBCHHSI
HKOJIOTHYCCKOM OIACHOCTH,
METO0JIOTHEN OnpeeIeHus u
WHTEPIIpETAlUU OCHOBHBIX
HKOJIOTHYECKHMX ITOKa3aTeaei COCTOSHUS
MIPOU3BOJICTBEHHON Cpensl npu
TIPOU3BO/ICTBE JICKAPCTBEHHBIX CPECTB

H-1. Bnageer HaBbIKaMH
IPOMBIIUICHHON TUTHEHBI, OXpaHbl OKpYyKarolen
Cpelibl, TpyAa, TEXHUKU 0€3011acCHOCTH

COONIOACHUST TIPaBUI
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Ne Pazpnen(er), moapaszaensi(bl) Tun 3apanust Coneprxkanue 3a1aHust [IpaBuiIbHBINA OTBET JIns kakoro BuJa KOHTPOJIS
JUCHUILTMHBL (MOTYIH, npeHa3HauYeH
MOJYJIbHBIE €IMHUIIBI), TK CP ITA

dhopmupyromuii(e) nanapii 3YH

1. | Moayns 1. OGmias 1. Ycranosure 2) MPONTH HHCTPYKTAXK na na HET

6roTexHONIOT . Mo Ty/IbHas YcTraHoBHTE | I1OCIIEA0BATEIBHOCTD 0 TeXHHKE 0e30MmacHoc
envunna 1. Beenenue B nmocJjenoBares1 | JACUCTBHIA pu paboTe B OU | TH U OXpaHe Tpyaa
bHOCTh OTEXHOJIOTUYECKOM J1abop | 4) mpOBEPHUTH MCIIPABHO

(bapManeBTUYECKYIO
OHMOTEXHOJIOTHIO. DTAaIbI
pa3BuTHs (PpapMareBTUIECKOM
OMOTEXHOJIOTHH U BaKHEHIIIHE
noctrxkeHus. MoaynbHas
equHuLa 2.
buorexHonornveckuii mporecce,
OCHOBHBI€ JTaIlbl:
npeadepmeHTanus,
depmenTanus,
noctdepmenTaiusi. MoaynpHas
equnuia 3. ['eneTnueckue
OCHOBBI COBEPILIEHCTBOBAHUS
OMOOOBEKTOB.

Monyis 2. YactHas
O6uotexHoaorus. MoaynbHas
eauHuna 3. buorexHonorus
CHUHTE3a IIEPBUYHBIX U
BTOPUYHBIX META0OJIUTOB.

aTOPHUU C COOIIOICHUEM
MPaBUJI IPOMBITIUICHHON
TUTHUCHBI, OXpaHbl OKPYXKa
IOLLeH cpefibl, Tpyla U TeX
HUKH 0€3011aCHOCTH.
3anummure
COOTBETCTBYIOIIYIO
MOCJIENOBATENLHOCTD

wudp.

1) HazmeTh cpescTBa
WHIMBUTyaTbHOW 3aIIUTHI
2) IPONTH UHCTPYKTAXK
M0 TEXHHUKE
0€30MMacHOCTHH OXpaHe
Tpyaa

3) mpoBectn
Ne3uH(EKIIHIO

U YTHJIM3HPOBATh OTXO/IbI
4) npoBepuTh
HCIIPABHOCTh
000py/IOBaHUs U CPEICTB
WHJIMBUTYyaIbHON 3aIUThHI

CTh 000pYIOBaHUSA U CP
€/ICTB UHIUBUAYaJIbHON
3aIUTHI

1) HazeTh CpeACTBa HH]
VMBUAYAJIbHOM 3aIUATHI
6) OPUCTYNHTH K BBIMOJ
HEHUIO J1a00paTOPHBIX
poLesyp

5) yopath pabouee
MECTO I10CJI€ 3aBepIIECH
WSl MAHUITYJISIIAN

3) mpoBectu ne3nHpEK
U0 ¥ YTHIIM3UPOBATh
OTXO/IbI
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MonynbHas enuauna 4.
WHxeHepHas 3H3UMOJIOTUS.
MopynpHas equHuna S.
NMMyHOOHOTEXHOIOTHSI.

5) ybpats pabouee

MECTO IOCJIE 3aBEPIICHUS
MaHUITYJISIANA

6) IpUCTYIIUTH K
BBITIOJIHEHUIO J1ab0paTopH
BIX IIPOLEAYP

2. Bonpocsl ¢
Pa3BEéPHYTHIM
O0TBETOM

Kako# onacHsIi IPOYKT
peaKuuu SBIseTCs
XUMHUYECKON TPUYHHON
3ampeTa CMEIIUBaHus
THITOXJIOPHTA

HATpUs ¢ KUCIIOTaMU B
OMOTEXHOJIOIMYECKOI
nabopaTopun?

SIZIOBUTBIN Ta3 XJI0p

Ja HET Ja

[1K-1.1.1. 3naeT MeponpUATHS MO MOATOTOBKEe pPadoyero Mecra, TEXHOJIOTHYECKOr0 000PY10BaHUs, JIeKAPCTBEHHbIX H BCIOMOIaTeJIbHbIX

BE€IIECTB K U3IrOTOBJICHUIO JICKAPCTBCHHLIX MPENapaToB B COOTBETCTBUU C peeITaMI U (I/I.TI]/I) TpeﬁDBaHI/IﬂMI/I

PesynbTars! ocBoenus Ol (kommnereHIm)

Nuaukatopel JOCTHKEHUS KOMITETCHIIUU

PesynpraTel 00ydeHus Mo JUCITUTIIINHE

TIK-1. Crocoben M3TOTaBJINBATh
JIEKapCTBEHHbIC Mpenaparbl U NPUHUMATH
y4acTHe B TEXHOJIOTMH TIPOU3BOJCTBA
TOTOBBIX JIEKAPCTBEHHBIX CPEJICTB

[1IK-1.1. 3uaer:

[1K-1.1.1. 3naer MepomnpusiTHs IO
MMOJATOTOBKE pabouero MecTa,
TEXHOJIOTHYECKOTO 000pynoBaHus,
JIEKApCTBEHHBIX M BCIOMOTATEIHHBIX
BEIIIECTB K U3TOTOBJICHUIO
JIEKapCTBEHHBIX npenapaToB B

COOTBETCTBUU C pelentamMu H (UIH)
TpeOOBaHUSIMHU

3-1. 3HaeT yCTpPOHCTBO M NPUHUUIBI PabOTHI
COBPEMEHHOI0 71a00paTOPHOTO u
MIPOU3BOJICTBEHHOTO OMOTEXHOJIOTHYECKOT0
o0opynoBaHus

Paznen(er), moapazaenbi(br)
JUCIUILTAHBI (MOJTYIH,

Tun 3agannsa

Conepxanue 3aJjaHus

J{nst kakoro BUJa KOHTPOJIS
MpEIHA3HAYCH

IIpaBunbHBIN OTBET
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MOJYJbHBIE €IMHUIIBI), TK CP ITA
dhopmupyromuii(e) nanapii 3YH
Monyns 1. O6mas 1. Boibop Bribepute Tpu BEpHBIX 4) KyJIbTUBUPOBAHHS na Ja HET
6uoTexHonorus. MomynbpHas HECKOJIbKHX OTBETa U3 LIECTH. MUKPOOPTraHU3MOB
equania 1. Beegenue B npaBWIbHBIX | bruopeakropsl 6) HaKOIUICHUS
OTBETOB MpeIHa3HAYeHbI JJIA: Oromacchl
(bapManeBTUYECKYIO
6 5 1) cunresa 11e1eBOro
HOTEXHOJIOTHIO. DTaIlbl
OTCeXHOIOTHIO. J1a 1) cuHTE3a 1EeIeBOro IPOAYKTa
pasButus papmMareBTHIeCKON poyKTa
OMOTEXHOJIOTMH U BaKHEHIIINE 2) IOJaBJICHUS pOocTa
noctrxkeHus. MoaynbHas MHUKPOOPTaHU3MOB
CMHULA 2. 3) porocunTE3a
BHOTEXHONIOIHYECKHIA ITpoliecc, 4) KyIbTHBHPOBAHHS
MHUKPOOPTaHHU3MOB
OCHOBHBIC JTaIlbI:
5) 0YHMCTKH 1IETIEBOTO
npendepMeHTaIms, NpoAyKTa
hepmenTanus, 6) HaKOIUIeHUST OMOMACCHI
nocrpepmenTanus. MongynsHas | 2, Bonpocer ¢ | Kakue OIIpeAC/AIOMME | TEMIIEpaTypa U BpeMsl aa HET aa
equnuua 3. ['enetnueckue Pa3BEéPHYTHIM | [TApAMETPHI OoynyT
OCHOBBI COBEPILIEHCTBOBAHUS OTBETOM YCTaHOBJICHBI 1epen
6100OBEKTOB. Ha4azoM paboTsl
CTepuiIn3aTopa TUIS
Mounyns 2. YactHast [IPOBEACHUS TEIUIOBON
CTepUIIH3AIUU

6uotexHoaorus. MoaynbHas
eauHuna 3. buorexnonorus
CUHTE3a IIEPBUYHBIX U
BTOPUYHBIX META0OJIUTOB.
MonaynbHas enuauna 4.
WHxeHepHast SH3UMOJIOTHS.

MUTATENbHBIX Cpe?
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MonynbHas equHuna S.
NMMYyHOOHOTEXHOJIOTHS.

[IK-1.2.1. ¥YMeeT H3roTraB/JMBaTh JIeKAPCTBeHHbIE Ipenaparbl, B TOM YHCJe OCYLIeCTBJIAA BHYTPHANTEYHYH 3aroTOBKY M cepHiiHoe
U3r0TOBJIEHHE, B COOTBETCTBUM C YCTAHOBJIEHHBIMHU NMPABUJIAMM U € Y4€TOM COBMECTHUMOCTH JIEKAPCTBEHHBIX U BCIIOMOTaTeJIbLHBIX BEelIECTB,
KOHTPOJIMPYS Ka4eCTBO HA BCeX CTAAUAX TEXHOJIO0IMYecKoro mpoiecca

Pesynbrarel ocBoenus OIl (komnerennun) | MHauKaTopsl JOCTHKEHHS] KOMIIETEHIIUU Pe3ynbrarel 00y4eHus Mo AUCHUTIIMHE

ITK-1. Cnocoben usrorapnuBath | [1K-1.2.Ymeer: y-1.YMeet BbIOUpaTh ONTUMANIBHBIN BapUAHT
JIeKapCTBeHHbIE Tpemnaparbl U npunuMmath | [1K-1.2.1. Ymeer M3TOTABJIMBATh | TeXHOJIOTMH H3TOTOBJICHHS JICKAPCTBEHHBIC (POPMBI C
ydacTHe B TEXHOIOTHH INPOM3BOJICTBA | JICKAPCTBEHHBIC IMPEMAPaThl, B TOM | yononrsopaHEeM METOLOB GHOTEXHOIOIHA

TOTOBBIX JIGKAPCTBEHHBIX CPECTB YHclie OCYIIECTBISII BHYTPHUANTEYHYIO
3aroTOBKY M CEpUHHOE M3TOTOBJIICHUE, B
COOTBETCTBUM C  YCTAHOBJICHHBIMH
MpaBUJIaMHU U C YY€TOM COBMECTUMOCTH
JICKapCTBEHHBIX W BCIOMOTaTEIbHBIX
BEIIIECTB, KOHTPOJHUPYS KadecTBO Ha
BCEX  CTaAMSAX  TEXHOJOTMYECKOTO

nporiecca
Ne Paznen(s), monpasnensi(bl) Tun 3ananus Coneprxanue 3a1aHus [TpaBuIIbHEII OTBET Jl11g Kakoro BHUJIa KOHTPOIIS
JVCIUTUIAHBI (MOYIIH, npeIHa3HAYeH
MOJYJIbHBIE €IMHUIIBI), TK CP ITA
dbopmupyromuii(e) nanasii 3YH
1. | Moayns 1. OGmas 1. Ycranosure na na HET
ouotexHonorusi. MorynbHas ComnocraBbTe | COOTBETCTBHE streptomyces -
emmanma 1. Beeenme B NOHSATHS M3TOTaBJIMBAEMOTO TETPALUKINH
(bapMaleBTUYECKYIO aHTHOMOTHKA K .
BbIOpaHHOMY bacillus -
OMOTEXHOJIOTHIO. DTalbl MHKDOOPTAHH3MY - T PAMHLIAAHET
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pa3BuTHs (hapMalleBTHUCCKOM MPOAYILICHTY,

OHMOTEXHOJIOTUHY U BaXKHEMIIINE HCIIOIB3yEMOMY B pseudomonas -

noctivkermst. MonybHas OUOTEXHOJIOTHYECKOM aHTU()YHTUH
MIPOU3BOJICTBE

equHuna 2. L

. AHTHOMOTHKOB. escherichia - au3un

buorexnonornueckuii mpouecc,

npeadepMeHTaIHs, MIPOAYLIEHTHI:

dbepmeHTanusl,
1. Bacillus

nocrdepMeHTanus. MoayabHas S
2. escherichia

3. pseudomonas
4. streptomyces

enuunia 3. 'enernueckue
OCHOBBI COBEPIIICHCTBOBAHUS

O0MOO0OBEKTOB.
AHTHOHUOTHK:
Mopyns 2. YactHas
OouorexHoznorus. MoaynpHas A. aHTH]YHIHH
enunuia 3. buorexnonorus B. TETPAUKINH
CHHTE3a MEPBUYHBIX U B. Hu3uH
BTOPUYHBIX METAOOIUTOB. I'. TpaMHUIMHHBI
MoysbHast euHALa 4. 2. B()}Ipocm ¢ | Kakoii Metog no3Bossiet noJIMMepa3Has HenHas na HET na
VroKeHepHas SH3UMOSOTHS Pa3BEPHYTHIM | OBICTPO M MHOTOKPATHO peakius
M 5 ' OTBETOM aMIUIU(pUIIPOBATH
OJlyJbHas €AMHULA 5. o
HY)KHBIN (parMeHT
NMMyHOOHOTEXHOIOTHSI. JI€30KCHPHOOHYKIEHHOBOI
KHUCJIOThI, €CJTU U3BECTHA
€ro CTpykTypa?

[1K-1.3.1. BiageeT HaBbIKAMH YNIAKOBKH, MAPKUPOBKH U (1J11) 0OPMIIEHUSI H3TOTOBJIEHHBIX JI€KAPCTBEHHBIX MPENAPaTOB K OTMYCKY
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Pesynbrarsl ocBoenus Ol (komnereHum)

Nuaukatopbl JOCTHKEHUS KOMITETCHIIMU

PCSYJIBTaTBI 06yquH51 IO AUCHUIIIIMHE

I1K-1.

y4aCTuc B

Cnocoben

T'OTOBBIX JICKAPCTBCHHBIX CPCACTB

U3TrOTaBIUBAThH
JIEKAPCTBEHHBIC IIpenaparsl U IPUHUMATH
TEXHOJIOTMM  IIPOU3BOACTBA

[1K-1.3. Brnaneer:

I1K-1.3.1. Bnaneer HaBBIKAMH | JIEKAPCTBEHHBIX
VIAKOBKH, MapKUpPOBKH W  (WIH)
odopMIICHHS W3TOTOBIICHHBIX

JICKaPCTBEHHBIX MPENapaToB K OTIYCKY

MOJTy4aeMBbIX

H-1. Brnaneer HaBbikOM oQOpMIIEHUS K OTIYCKY
IIpenapaTos,
UCIOJIb30BaHUEM METOJ0B OMOTEXHOJIOTUU

C

Ne Pazpnen(er), moapaszaensi(bl) Tun 3apanust Coneprxkanue 3a1aHust [IpaBuiIbHBINA OTBET JIns kakoro BuJa KOHTPOJIS
JUCHUILTUHBL (MOTYIH, npeHa3HauYeH
MOJ1YJIbHBIE €IUHULIBI), TK CP ITA

dbopmupyromuii(e) nanasiii 3YH

1. | Moayns 1. OGmias 1. Bei6op BriGepuTte Tpu BepHBIX 1) npoBecTH na na HET

ONOTEXHOJIOTHUA. MO,Z[YJIBHHFI HECKOJBbKHX OTBCTa U3 IICCTH. BPI3yaJ’ILHLII>i
eqmnnia 1. Beenenue B npaBWIbHBIX | BeinmonaHenue OCMOTp YIaKOBKH Ha
O0TBETOB JeicTBU (apMarieBTOM IpeaMeT LEeTOCTHOCTH,

bapMaleBTUYECKYIO
OHMOTEXHOJIOTHIO. DTaIbI
pa3BuTHs (PpapMareBTUIECKOH
OMOTEXHOJIOTHH U BaXKHEHIITHE
JTOCTIKEeHUs. MotybHast
enuHuIA 2.
buorexnonornueckuii mpouecc,
OCHOBHEIC DTaIlbl:
npeadepmeHTanus,
depmenTanus,
noctdepmenTaiusi. MoaynpHas
enuaNIA 3. I'eHeTHUECKHE
OCHOBBI COBEPIICHCTBOBAHUS

pu 0(pOpMIICHUH K
OTIIYCKY U3 alTeKH
OMOTEXHOJIOTHYECKOTO
JIEKapCTBEHHOTO MIpemnapa
Ta - peKOMOMHAHTHON
BaKI[MHBIL

1) mpoBecTH BU3yalIbHBbII
OCMOTp YIaKOBKH Ha Mpe
JIMET LEIO0CTHOCTH,
MTOBPEXKICHHUI,
HApYyLIECHUN
T€PMETUYHOCTH,

CJIEJIOB BCKPBITUS UIIU
3arpsA3HEHUN

2) IPOBEPUTH

TTOBPEKICHUH,
HapyLICHUN
TePMETUYIHOCTH,
CJIEJTOB BCKPBITHUS WU
3arpsi3HEHU I

2) IPOBEPHUTH
MapKHPOBKY Ha
NEPBUYHON U BTOPUYH
Ol YITaKOBKE: HAUMEHO
BaHUE Mpernapara,
cepusi, CPOK TOJTHOCTH,
JIO3UPOBKA, YCTIOBHS
XpaHeHUs,
mTpux-koj/DataMatrix
- KOJT

4) yoenuthes
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OHO0OBEKTOB.

Monynb 2. YacTHas
o6uorexHonorus. MoaynbHas
equuuna 3. buorexnonorus
CUHTE3a IEPBUYHBIX U
BTOPUYHBIX META0OJIUTOB.
MopynbsHas eqununa 4.
WHxeHepHas YH3UMOJIOTHS.
MopynpHas equHALA S.
NMMyHOOHOTEXHOIOTHSI.

MapKHUpPOBKY Ha
MEPBUYHON U BTOPUYHOMN
yIIAKOBKE: HANMEHOBAHUE
npernapara, cepus,

CPOK TOJTHOCTH, T03UPOBK
a, YCIIOBUS XpaHEHUS,
mTpux-koj/DataMatrix-
KOJ

3) 3aMeHHUTh
OPUTHHAIILHYIO
3aBOJICKYIO ITHKETKY

Ha BHYTPEHHIOIO
MapKHUPOBKY anTeKu

4) ybenuthes

B COOJIIOICHUN
«XOII0/IOBOI1 LIeTIN»: TIPOB
EpUTH TTOKA3aHUS TEPMOU
HIMKATOPa/TePMOPETUCTP
aTopa, MMOATBEPHTh,

4TO TemIepaTypa XpaHeHH
S/TpaHCTIOPTUPOBKU HAXO
JUIIach B UAra3oHe
+2...+48°C

5) HUKaKUX CIEIHATbHBIX
TpeOOBaHUI He
MpeIbBISETCS

6) oTmycTUTH penapar
0€3 MMPOBEPKHU COTIPOBOIUT
SJIBHBIX JOKYMEHTOB, T.K.
MOCTABIIUK YK€ MOATBEP
WJI Ka4eCTBO IMAPTUHU

B COOIOICHUH
«XOJIOZIOBOM LETIH:
[IPOBEPUTH MMOKA3aHUS
TEPMOHMHIUKATOPA/TEP
MOpPETUCTPATOPa, OAT
BEPIIUTh, UYTO TEMIIEPAT
ypa XpaHeHUs/TPAHCIIO
PTHPOBKH HaXO/MJIach
B auamna3zone +(2+8)°C
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2. BrI - mpoBH30p B anTeke. MATPUYHbIN a a a
CuryanuonH | B anrexy nocrynuna HITPUXOBOM KO
ble napTus auodrmsara s

3aJa4mn/Keiicbl | BHyTPUBEHHOIO
npuMmeHeHus. HazoBure
3JIEMEHT MapKUPOBKH,
KOTOPBIH MO3BOJISIET
OTCJIEKUBATH ITAPTHUIO
Ipenapara Ha BCeX dTarax
— OT ITPOU3BOJCTBA 10
MIPUMEHEHHUSI TAIIIEHTOM

I1K-1.3.2. Baageer HaBbIKAMHU perucrpanum JaHHBbIX 00 HM3roTOBJIEHHHU JEKAPCTBCHHLIX IpernapaToB B YCTAHOBJICHHOM IOPHAAKE, B TOM
yucJje Beaer HpEIIMETHO'KOJIquCTBeHHLIﬁ Yuert rpynn JeKapCTBEHHbIX CPE/JICTB M JIPYI'HX BEIIECTB, IMOAJICKAIIUX TAKOMY YUETY

Pesynbratsl ocBoenus OIl (komnerenuun) | MHAMKATOPHI TOCTUKEHUS] KOMIIETEHLIUU Pe3ynpTaThl 00y4eHuUs O AUCHUILIMHE
IK-1. Crniocoben m3roraBiuBath | [1K-1.3. Brageer: H-1. Brnageer HaBBIKOM perucTpaiyu, o0pabOTKA U
JeKapcTBeHHble mnpenaparbl U npuHuMmarh | [1K-1.3.2. Bnaneer HaBBIKAMU | UHTEPIIPETALIH pe3ynbTaToB HPOBEAEHHBIX
ydacTu€ B TEXHOJIOTMHM IPOU3BOJICTBA | PETUCTPALMU AAHHBIX 00 M3TOTOBJIEHUM | MCHBITAHUMN OMOJIOTUYECKHUX JIEKapCTBEHHBIX
TOTOBBIX JIEKAPCTBEHHBIX CPEZCTB JIEKapCTBEHHBIX IIpernaparoB B | IIPEMapaToB, a TAKXKE COCTABIEHUS TEXHOJIOTHYECKUX
YCTAaHOBJIEHHOM MOpSAJKE, B TOM YHCJE | pa3[esioB  NPOMBIIUIEHHOTO  perjamMeHTa  Ha
BEJIET IIPEIMETHO-KOJIMYECTBEHHBIN | TPOU3BOJCTBO TAKUX IIPENapaToB
y4eT TpyNI JIEKAPCTBEHHBIX CPEICTB U
JPYTHX BEIIECTB, MOIEKAIINUX TAKOMY
ydery
Ne Paznen(s), moxpasnenbi(bl) Tun 3apanns Copepxanue 3a1aHus ITpaBuIIBHBIN OTBET Jlj1 Kakoro BUJ1a KOHTPOJIS
JUCHUIUTMHBL (MOITYJH, npeHa3HauYeH
MOJYJIbHBIE €IMHUIIBI), TK CP ITA

dbopmupyromuii(e) nanapii 3YH

1. | Monyne 1. O6mas 1. YCcTaHOBUTE COOTBETCTBUE | PETUCTPALUS na Ja HET
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ouorexHosorusi. MorynbHas
enqnuuia 1. Beenenue B
(bapManeBTUYECKYIO
OHMOTEXHOJIOTHIO. DTAIbI
pa3BuTHs (papMaleBTUIECKOM
OMOTEXHOJIOTHM U BaXKHCHIITHE
JTOCTIOKeHHS. MoTyTbHAs
equHuIa 2.
buorexHonornveckuii mporuecce,
OCHOBHEIE JTaIbl:
npeadepmeHTanus,
depmeHTanus,
noctdepMeHTanus. MoaynpHas
enuauna 3. 'eHeTudeckue
OCHOBBI COBEPILICHCTBOBAHUS
OHMOOOBEKTOB.

Mogyns 2. YactHast
ouorexHonorus. MoaynbHas
eauHuua 3. buorexnonorus
CUHTE3a MEPBUYHBIX U
BTOPUYHBIX META0OIUTOB.
MopynbsHas equHuna 4.
WuxeHepHas YH3UMOJIOTHS.
MoaynbHasg enuHUIA S.
NMMyHOOHOTEXHOIOTHSI.

ComnocraBbTe
MOHATHSA

3TanoB paboThI
KOHKPETHBIM JCHCTBUSIM,
KOTOPLIC BBIITOJIHAKOTCA
IIPU KOHTPOJIE KaueCcTBa U
periiaMeHTali U3roTOBJIE
HUSL

Oranbl paboThI:

1. perucrparnus
pe3yJIbTaTOB UCIIBITAHUI
2. 00paboTKa JaHHBIX

3. MHTEpIpeTanus
pe3yabTaToB

4. cocraBieHue
TEXHOJIOTUYECKOTO
paszjerna periiaMeHTa

HencTBus:

A. popmynupoBKa BeIBOJA
0 COOTBETCTBUU CEPHH CIIE
U(UKAUY, BBISIBICHHE
00pasIoB ¢ OTKJIOHEHUSIMHU
1 000CHOBaHUE MPUYUH

b. pazpabotka pazgena
«KoHTponp kauecTBa»

B. pacuér cpennero apud
METHYECKOTO 3HaYCHUS YU
CTOTBI CEpHH 00pa3loB, CT

pe3yabTaToOB
HCIIBITAaHHH -
3aroJIHEHUE KypHaja
pErucTpalvy aHATUTAY
€CKMX JTaHHBIX

00paboTKa JaHHBIX -
pacdér cpenHero apud
METHYECKOTO 3HAYCHUS
YHUCTOTHI CEPUU 00pasil
OB, CTaHJAPTHOTO OTKJI
OHEHHS U

ko2 dunrenTa Bapuai
707

MHTEPIIpeTanus
pEe3yJIbTaToB -
(bopMyIUpOBKa BBIBO/IA
0 COOTBETCTBUH CEPUH
crnienupuKanuy,
BBISIBJICHUE

00pasIoB C
OTKJIOHCHUSIMH

¥ 000CHOBaHUE MPUYNH

COCTaBJICHHE
TEXHOJOTHIECKOTO
paszfena periaMeHTa -
pa3paboTka paszaena
«KoHTpons KauecTBa»
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aHJIaPTHOTO OTKJIOHEHUS U
kod(duimenTa Bapuanuu
I'. 3anosnHeHue )xypHaia
pETUCTpaIK aHATUTHIECK
WX JTAHHBIX

2.
Curyauuonn
ple
3aJaun/Keiichl

BbI - cienmanuct otaena
KOHTPOJISI KauecTBa

Ha MpEeANpUITUH 110
MIPOU3BOJICTBY
PEKOMOMHAHTHOTO
nHcynuHa. Ha sramne
porecca OYMCTKU
noJtydeHa cepust 00pasion
IIPOMEKYTOUHOTO
MPOAYKTA.

o pe3ynbraTam aHanuza
METOZIOM

BOXX BbIsiBIICHBI
ClIeyIoIlre oKa3aTenn
UCCIIelyeMbIX HOMEPOB
o0pasioB

YHUCTOTHI MPOAYKTA:

1. 98,70 %

2. 99,10 %

3. 96,30 %
Crnenuduxanus tpedyer,
YTOOBI YMCTOTA
MIPOMEKYTOUHOTO
MPOJyKTa ObljIa HE MEHEee
98,00 %.
3aperucTpupymnTe B

Ja

Ja

Ja
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AQHAIUTUIECKOM OTUETE,
Kakue HoMepa o0pa3IoB
MPOJyKTa HE
COOTBETCTBYIOT
YCTaHOBJICHHBIM
TpeOOBaHUSIM
crerpuKaIum.

I1K-1.3.3. Biaageer HaBLIKAMH HU3rO0TOBJICHUS JICKAPCTBCHHLBIX IIPENMapaTroB, BKJIKOYas cepm‘zinoe H3roTOBJICHUE, B IMOJIEBBIX YCJIOBUSAX IPH
OKAa3aHMu MNOMOIIM HACCJICHUIO IIpHU '—IpE?»BbI‘—lﬂﬁHbIX CHUTyalusixX; HaBbIKAMH IIPOBECICHUSA ﬂonﬁopa BCIIOMOraTe/JIbHbIX BelleCTB
JIEKAPCTBECHHBLIX (l)OpM C YUue€eroM BJIMSAHUA GHOCl)apMaIIeBTI/I‘leCRHX q)aKTOPOB; HaBbIKAMH IIPOBECACHHUS PACYCTOB KOJUYIECCTBA
JIEKAPCTBCHHLIX H BCIIOMOI'aTE€JbHbIX BCIIECCTB AJHA NMIPOU3BOACTBA BCEX BUI0B COBPEMECHHLIX JICKAPCTBCHHBIX (l)OpM

Pesynbrarsl ocBoenus Ol (kommnereniun) | MHOIUKaTOphl TOCTHXKEHUS! KOMIIETEHIIUN PesynbTarhl 00y4eHuUs 10 TUCIUILTAHE

[1K-1. Cnocoben n3rorasiuBath | [IK-1.3. Bnaneer: H-1. Brnageer HaBBIKOM BbBIOOpPa ONTHUMAIBLHOTO
JIeKapCTBeHHBIE Tperaparbl U npuauMath | [1K-1.3.3. Brnageer HABBIKAMU | BapuaHTa TEXHOJIOTHH M3TOTOBJICHUS
ydacTie B TEXHOJIOTMH IPOU3BOJICTBA | W3TOTOBJICHHUS JICKaPCTBCHHBIX | JICKAPCTBEHHBIX ()OPM C HCIOJIB30BAHUEM METO/OB
TOTOBBIX JICKAPCTBEHHBIX CPEICTB [pernapaTosB, BKJIIOYast CepUiiHOE | OMOTEXHOJOTUHU

HU3TOTOBJICHUC, B IIOJICBBIX YCIOBHAX
I[IpU OKa3aHWU IMOMOIIN HACCIICHUIO ITPpU
qpesBanﬁme CUTyallusaX; HaBbIKaMH

IPOBEICHUS nogoopa
BCIIOMOTATENbHBIX BEIIECTB
JEeKapCTBEHHbIX  (GOpM €  y4eToM
BIIUSTHUS O6urodapmareBTHUECKUX

(1)aKTOp0B; HaBBIKaMH IMPOBCACHUA
pacye€TOB KOJIHNYCCTBA JICKAPCTBCHHBIX U
BCIIOMOTaTCIbHBIX BCIICCTB I
IMPONU3BOJCTBA BCEX BH 0B
COBPCMCHHBIX JICKAPCTBCHHBIX (I)OpM
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Ne Pazpnen(er), moapaszaensi(bl) Tun 3apanust Coneprxkanue 3a1aHust [IpaBuiIbHBINA OTBET JIns kakoro BuJa KOHTPOJIS
JUCHUILTMHBL (MOTYIH, npeHa3HauYeH
MOJYJbHBIE €IMHUIIBI), TK CP ITA

dhopmupyromuii(e) nanapii 3YH

1. | Monynp 1. O6mas 1. YcranoBure 5) nonydyeHue na na HET

6roTexHONIOT . Mo Ty/IbHas YcraHoBure MOCIIEZI0BATEILHOCTD COOTBETCTBYIOIIETO
equania 1. Beegenue B mocJjeoBare] | BIOOpa ONMTHUMAIBLHOTO mTaMmMma - MpoAYyLEeHTa
(apMAIICBTHYECKYIO bHOCTbH BapHaHTa TEXHOJOTUHU AHTHUOUOTHKA,
W3TOTOBJICHUS MIPUTOTHOTO JJIs
GHOTEXHONOrHIO. STamk: aHTHUOUOTHKOB. IPOMBIIIIIEHHOTO
pasButHs papManeBTUICCKON SaNUIIHTE PON3BO/CTBA
OMOTEXHOJIOTUH U BAXKHENUIITHE COOTBETCTBYIOIIYIO 1) IMOAroTOBKA
noctrxkeHus. MoaynbHas MIOCJIEZI0BATEIbHOCTD MIOCEBHOTO MaTepHasia
CMHULA 2. uudp. 6) MOIrOTOBKA

buorexHonornveckuii mporecce,
OCHOBHBI€ JTaIlbl:
npeadepmeHTanus,
depmenTanus,
noctdepmenTaiusi. MoaynpHas
equnuia 3. ['eneTnueckue
OCHOBBI COBEPILIEHCTBOBAHUS
OMOOOBEKTOB.

Monyis 2. YactHas
6uoTtexHoaorus. MoaynbHas
eauHuna 3. buorexHonorus
CHUHTE3a IIEPBUYHBIX U
BTOPUYHBIX META0OJIUTOB.

1) MOArOTOBKA MTOCEBHOTO
MaTtepuana

2) dbepmeHTaUSA

3) BbIIETICHHE
QHTUOMOTHUKOB

4) nony4yeHue roroBoro
MPOIYKTa

5) nmomyuyeHue
COOTBETCTBYIOIIETO
ITaMMa - MPOAYIIEHTa
AHTHOMOTHKA, TPUTOTHOTO
JUTSL IPOMBIIIITIEHHOTO
MIPOU3BOJICTBA

6) MoAIroToBKa
MUTATEIBLHON CPedbI

7) 04MCTKa aHTUOMOTHKOB

MATATENBHON CPEAbI

2) pepmeHTaIUSA

3) BbIZICIICHHE
AHTUOMOTHKOB

7) ouncTKa
AHTUOUOTHKOB

4) mosty4ueHne roToBOrO
IPOAYKTa
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MonynbHas enuauna 4. 2. Bonpocsl ¢ | Kakoit KJIIOUEBOU | KYyJbTUBUPOBAHUE na HET na
I/IH;KeHepHa;{ SH3UMOJIOTU. pa3BépHyTbIM OMOTEXHOJIOTHYECKUI KJICTOK
MoysbHas eHALA 5. 0TBETOM MpOLIeCC  BBIpAIIMBAHUS
KJIETOK B
KOHTPOJIUPYEMbBIX
YCIOBUAX BBIOpAaTh A
MOJTyIEHHUS
OmodapMareBTHIECKUX
IIPOJIYKTOB?

NMMyHOOHOTEXHOIOTHSI.

[1K-4.1.1. 3naeT MeTO10/10THIO NIPOBeAeHNs (papMalleBTHUYECKOT0 aHAIN3a (papMaleBTHYECKUX CYOCTAHIMI, BCIIOMOraTeIbHbBIX BelleCTB U
JIEKAPCTBEHHBIX MPeNapaToB /JIs1 MeIUIIHHCKOT0 MPUMeHEeHHs 3aBO/JICKOI0 MPOM3BO/ICTBA B COOTBETCTBUH CO CTAHJapTaAMH KayecTBa

Pesynbrarsl ocBoenus Ol (komnerennun) | MHAUKATOPHI JOCTHXKEHUS KOMIETEHIIMH Pe3ynbrarel 00yueHus M0 AUCHUIIIINHE
[TIK-4. Criocoben yuacTBOBaTh B I1K-4.1. 3uaer: 3-1. 3HaeT OCHOBHBIE MMOKA3aTENIM OIEHKHU KauecTBa
MOHHTOPHHTE Ka4ecTBa, 3QPEKTUBHOCTH U I1IK-4.1.1. 3HaeT METOJIONIOTHIO | (DapMaIleBTHYECKOTO aHaim3a (hapMareBTHUCCKHX
6e30MIACHOCTH JIEKAPCTBEHHBIX CPEICTB 1 MIPOBEACHUS (dapMameBTHYECKOTO | CYOCTaHIIMA,  BCIOMOTATEIbHBIX  BEIMIECTB |
aHanu3a (hapMareBTUUECKNX | JEKAPCTBEHHBIX NIPEMapaToB JUIsI MEAMIIUHCKOTO
JIEKAPCTBEHHOT'O PACTUTEIBHOTO CHIPhS .
cyOcTaHINi, BCIIOMOTATENIbHBIX | MPUMEHEHUsI OMOTEXHOJIOTHYECKOTO MPOU3BOICTBA
BEILIECTB M JICKAPCTBEHHBIX IPENapaToB | B COOTBETCTBUHU CO CTaHAAPTAMU KauecTBa
JUIS MEIUIIMHCKOTO MIPUMEHEHUS
3aBOJICKOTO MIPOU3BOJICTBA B

COOTBCTCTBHUH CO CTaHAAPTAMH Ka4CCTBA

Ne Paznen(sr), moapaznenbi(bl) Tun 3amanus CopepxaHue 3a1aHUS [TpaBuIIbHEII OTBET Jl71s kakoro BH1a KOHTPOJIS
JUCIUILTAHBI (MOJTYJTH, npeHa3HAYCH
MOJIyJIbHBIE €TUHUIIBI), TK CP ITA

dbopmupyronuii(e) TaHHBINA
3VH
1. | Monyns 1. O6mmas 1. ConocraBbTe | YCTaHOBUTE COOTBETCTBHE | U(a - crerudpuydeckas na na HET
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ouotexHoyorus. MoynpHas
equuuna 1. Beenenue B
(hapMaIreBTHUECKYIO
OMOTEXHOJIOTHIO. DTaIlbl
pa3ButTus (hapMareBTHIECKON
OHMOTEXHOJIOTUU U BaXKHEHIIINE
JTOCTIOKEeHHS. MoTyibHas
equHuIa 2.
buorexHonoruueckuii mporecc,
OCHOBHEIE ATaIlbl:
npendepMeHTanus,
dbepmeHTanus,
noctdepmeHTanus. MoaynbHas
enuHuna 3. I'enernueckue
OCHOBBI COBEPIIICHCTBOBAHUS
0HMOO0OBEKTOB.

Monynb 2. YactHas
O6uotexHoiorus. MoaynbHas
enuHuna 3. buorexHonorus
CHUHTE3a MIEPBUYHBIX U
BTOPUYHBIX META0OIHUTOB.
MonynbHas eqununa 4.
WNHxeHepHas YH3UMOJIOTHS.
MonaynbHas equHAna S.
NMMyHOOHOTEXHOIOTHSI.

MNOHATHUA

Ha3BaHHUS
HHCTPYMEHTAJILHOTO
METO/Ia OTIPEICTICHHS
[IOUIMHHOCTH
AHTHOMOTHKOB -
MIPUHIIAITY METOAA.

Meron:

1. uda

2. hboyopumerpus
3. KOJIIOpUMETpHs
4. xpomarorpadus

[Tpunnun meroxa:

A. cnenuduaeckas
peaKIus aHTUTEH -
AHTHUTEIIO

b. poroanonnas
nereknusa ¢ Y D-
CIEKTPOMETPUEN U
¢ryopecuieHTHOI
JIEeTeKINEH

B. anTHOHOTHKH
MPEBPAIIAIOT B
OKpaIllleHHbIC
TIPOU3BOIHBIC

I'. doyopecuupyror
JKEJITBIM CBETOM B

pCaKkuusg aHTUT'CH—
AHTUTECIIO

KOJIOPHUMETPHS -
aHTUOUOTHKH
IIPEBPAIAIOT B
OKpaIlICHHBIC
IIPOU3BOTHBIC

xpomarorpadusi -
dbotoanoHas
JeTeKus ¢ yo-
CIIEKTPOMETPHUEN U
(bayopecueHTHOM
JETeKIHUEN

bayopumerpus -
(bayopecuupyror
KENTHIM CBETOM B
YMEPEHHOU MIETOYHOMN
cpene
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YMEPEHHOMU IEJI0YHON
cpene

2. Bbl - Hay4HBIN COTPYIHUK | UMYHHAs IaMATh na Ja na
CuryannoHHble | OMOTEXHOIOTMYECKOI
3amavyn/Keiicel | 1abopaTopuu Mo
KOHTPOJIFO KayecTBa
(hapmareBTHIECKUX
cyOCTaHIIHH,
BCIIOMOTaTENbHbIX
BEILIECTB U
JIEKapCTBEHHBIX
rpenapaToB s
MEIUIIMHCKOTO
npuMenenus. [lepen Bamu
IIOCTaBJICHA 3a/Ja4a -
pa3paboTaTh aHaTOKCUH
TS TPO(PHITAKTUKH
TudTEpUn U OLIEHUTh
WMMYHOT€HHOCTD
pa3paboTaHHOTO
npernapara 1o KpuTeputo
«JOJITOCPOYHOCTH
nMMyHHTeTa». Kak eme
JPYTUMU CIOBaMH MOKHO
MPEJICTABUTH JTAHHBIA
KpuTepuii?

[1K-4.2.1. YmeeT oCymIeCTBJSTh KOHTPOJb 32 NPUTOTOBJIEHHEM PeaKTMBOB M THTPOBAHHBIX PACTBOPOB; CTaHIAPTU3MPOBATH
NPUTOTOBJICHHBbIC THTPOBAHHBbIC PACTBOPbI; NPOBOAUTH (PAPMAKOTHOCTHYECCKMH AHAJIM3 JICKAPCTBEHHOI0 PACTHUTEIbHOIO ChIPbS H
JIEKAPCTBEHHBIX PACTUTEIbHBIX MPENapaToB
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Pesynbratel ocBoenust Ol (kommneTeHIum)

I/IHI[I/IKaTOpBI JOCTHIXKCHUS KOMIICTCHIIN

PC3YJ'IBTaTBI 06yLICHI/I$I IO JUCLHMIIIIMHE

ITIK-4. CiocobeH y4acTBOBAaTh B
MOHUTOPHHIE KauecTBa, 3PPEKTUBHOCTH U
0€30MaCHOCTH JIEKAPCTBEHHBIX CPEACTB U
JIEKaPCTBEHHOI'O PACTUTENIBHOIO ChIPbS

[1K-4.2.Ymeer:

I1K-4.2.1. Ymeer OCYILIECTBIISATh
KOHTPOJIb 3a MPUTOTOBJICHUEM
PEaKTUBOB U TUTPOBAHHBIX PACTBOPOB;
CTaHJApPTU3UPOBATh  MPUTOTOBIICHHbBIC
TUTPOBAHHBIE PACTBOPBI, IMPOBOJIUTH

y-1. YmeeT npoBoauTh (hapMalieBTHUECKUN aHATHN3
(hapMareBTHUECKUX CYOCTAHIIMIA, BCIOMOTaTeIbHBIX
BEILIECTB U JIEKAPCTBEHHBIX IIPENapaToB JIst
MEIUIIMHCKOTO MPUMEHEHHSI OMOTEXHOJIOTUIECKOTO
MPOU3BOJICTBA B COOTBETCTBUU CO CTaHJIapTaMu

(apMaKOTHOCTHYESCKHUI anany3 | KadccTea
JIEKaPCTBEHHOT'O PACTUTEIBHOTO CBIPhS
U JICKapCTBEHHBIX  PACTUTEIIbHBIX
IpernapaToB
Ne Paznen(sr), moapazaenbi(bl) Tun 3aganus Copepxanue 3a1aHus [IpaBuibHBII OTBET Jl71s Kakoro BHUJ1a KOHTPOJIIS
JTUCHUTITUHBI (MOIYJTIH, npeaHa3HauYeH
MOJYJbHBIE €IMHUIIBI), TK CP ITA
dbopmupyromuii(e) nanasiii 3YH
1. | Moayns 1. OGmmas 1. Boi0op BriOepure Tpu BepHBIX 1) UCIIOJIb30BaHUE na na HET
OMOTEXHOJJIOTHS. MOI[y.]'IBHaSI HECKOJBbKHX OTBE€Ta M3 IICCTH. AHAJIMTUYCCKUX BECOB
eqmanma 1. Beeenue B npaBuwibHbIX | [Tpu npoBenenun 4) nosenenue 00bEMa
OTBETOB (hapMareBTH4EeCKOro pacTBopa 10 METKH

(bapmaneBTUYECKYIO
OHMOTEXHOJIOTHIO. DTaIbl
pa3BuTHUs (hapMareBTHUECKON
OMOTEXHOJIOTHH U BaKHEHIIIHE
nocTxkeHus. MoaynbHas
equHuIa 2.
buotexHosornyeckuii mpoiiecc,
OCHOBHBIE JTaIlbI:

daHaJInu3a OIpPCACIUTEC, YTO

1) wucnonbp30BaHUE aHAIH
THYECKUX BECOB
2) B3BEIIMBaHHE

obecrieunBaet +20 °C
TOYHOCTh 5) ucmonb30BaHme
IIPUTOTOBJICHUSA MEpHOM MOCYABI ¢

CTaHAAapTHBIX PACTBOPOB. | AEHCTBYIOLIEH

IIPYU TEMIIEPATYpE

MTOBEPKOM
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npeadepMeHTaIus, peaKTHBa Ha OTKPBITOM
(bepMeHTaHI/IH, BO3aYyXC 0e3 3allINThI
3) mpuMeHeHHe

PEaKTHUBOB C

HUCTEKIIUM CPOKOM

TOJHOCTH
01O00BEKTOB. 4) noseneHue 00bEMA
pacTBopa 10 METKH
MIpU TeMIepaType

nocrdepmeHTanus. MoaynbHas
enuauna 3. I'eHeTuueckue
OCHOBBI COBEPIICHCTBOBAHHS

Monyinsb 2. YactHas

OouorexHoznorus. MoaynbHas +20 °C

enunuia 3. buorexnonorus 5) HCIONB30BaHUE
CUHTE3a IEePBUYHBIX U MEPHOH TOCY/IBI C
BTOPUYHBIX METAOOIUTOB. JieHiCTBYOLICH

TOBEPKOU

6) MpHUroTOBIICHHE PACTBO
pa B OOBIYHON XUMHYE
CKOH 1ocyne 6e3

MonaynbHas eauHuna 4.
WHxeHepHas 3H3UMOJIOTUSI.
MopynpHas equHALA S.

NMMyHOOMOTEXHOMIOTHSI. KaITHOPOBKH
2. Bonipochl ¢ | Kakoii caMblit BOJOPOJHBIN na HET na
Pa3BEéPHYTHIM | KDUTHUUECKHI NTapaMeTp NIOKa3aTeNb CPENIbl
0TBETOM mporuecca

KYJIbTHBUPOBAHUS KIIETOK
B ITPOU3BOJICTBE
OMOTEXHOIOTHUECKHUX
penaparos.

[1K-4.3.1. Biaageer HaBbIKaMU MH(OPMHPOBAHUS B MOPSAKE, YCTAHOBJIEHHOM 3aKOHOIATeIbCTBOM, 0 HECOOTBETCTBHH JI€KAPCTBEHHOIO
npenapara JAjas MeIMIMHCKOI0 NPHMEHEHHMSl YCTAHOBJICHHBIM TPeOOBAHHMSIM MJIM O HECOOTBETCTBMH NAHHBIX 00 3((eKTHBHOCTH H O
0e30MacCHOCTH JIeKAPCTBEHHOI0 NMpenapara JaHHbIM 0 JIEKAPCTBEHHOM INpernapare, coAepKaluMcs B MHCTPYKUHUHM MO ero NpUMeHEeHUIo;
HABBIKAMH OCYILECTBJICHUSI PErHCTPalui, 00pa0d0TKH W MHTEPNpeTallii Pe3yJbTAaTOB NPOBEJICHHbBIX HCNIBITAHUN JeKAPCTBEHHBIX CPEJICTB,
HCXO/JHOI0 ChIPbS U YIAKOBOYHBIX MATEPHAJIOB
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Pesynbpratel ocBoenust Ol (kommneTeHIuN)

I/IHI[I/IKaTOpBI JOCTHIXKCHUS KOMIICTCHIIN

PC3YJ'IBTaTBI 06yLICHI/I$I IO JUCLHMIIIIMHE

ITIK-4. CiocobeH y4acTBOBAaTh B
MOHUTOPHHIE KauecTBa, 3PPEKTUBHOCTH U
0€30MaCHOCTH JIEKAPCTBEHHBIX CPEACTB U
JIEKaPCTBEHHOI'O PACTUTENIBHOIO ChIPhS

[1K-4.3.Bnaneer:

[1K-4.3.1. Biazeer HaBBIKAMHU
UH(POPMHUPOBAHUS B HOPSJIKE,
YCTAaHOBJICHHOM 3aKOHOJIATCJIbCTBOM, O
HECOOTBETCTBUHU JICKapCTBEHHOTO
nperapara JUIST MEIHUIIHTHCKOTO
MPUMCHECHUS YCTaHOBJICHHBIM

TpeOOBaHUSAM HJIM O HECOOTBETCTBHHU
JaHHBIX 00 A(PQPEKTUBHOCTH U O

0e3onacHOCTH JICKapCTBEHHOTO
mpernapara JIaHHBIM O JIGKAPCTBEHHOM
npemnapare, COZEePIKALTIUMCS B
WHCTPYKIIMK TI0O €ro NPHUMCHCHHUIO;
HaBBIKAMU OCYIIECTBIICHHS
pEeruCTpaluy, 00paboTKu u
UHTEpIpETAUN pe3ysIbTaToB
MIPOBEICHHBIX WCTIBITAHUH

JICKApPCTBCHHBIX CPEACTB, HCXOAHOI'O
CBhIPbA U YITAKOBOYHBIX MaTCPHUAIOB

ChIPbS U YIIAKOBOYHBIX MAaTCpHUAJIOB

H-1.Bnageer HaBBIKOM perucrpanuu, oOpabOTKH WU
MHTEPIIpETau pe3yNnbTaToB MIPOBEICHHBIX
WCTIBITAHUN JICKAPCTBEHHBIX CPEICTB, HCXOTHOTO

No Paznen(sr), moapazaenbi(bl) Tun 3apanus Coneprxanue 3agaHus [IpaBuBbHBIN OTBET JIns kakoro BuJa KOHTPOJIA
JTUCIUTITUHBI (MOYJTTH, MpEeTHA3HAYCH
MOJTYJIbHBIE €THHHUIIBI), TK CP ITA

dbopmupyromuii(e) nanasii 3YH

1. | Moayns 1. O6mas 1. Ycranosure 3) cOop mepBUYHBIX na na HET

OMOTEXHOJIOTH. MOI[y_]‘[BHaH YcranoBure IOCICI0BAaTCIbHOCTD JaHHBIX
envnanna 1. Beenenue B nocJjeaoBaresl | pe3yJbTaToOB 2) ocTpoeHue
bHOCTh MIPOBEJICHHBIX HCTBITAHUH | KATHOPOBOYHOU
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(bapmareBTUYECKYIO
OHMOTEXHOJIOTHIO. DTaIbl
pa3BuTHs (PpapMaleBTUIECKOI
OMOTEXHOJIOTHM U BaXKHCHIIIHE
JNOCTHKEHUS. MoylibHas
eIuHuIA 2.
buotexHosornyeckuii mpoiiecc,
OCHOBHEIE dTaIbI:
npeadpepMeHTaIus,
dbepmeHTanus,
noctdepMeHTanus. MoaynpHas
enuauna 3. 'eHerudeckue
OCHOBBI COBEPIIICHCTBOBAHUS
0MOOOBEKTOB.

Mopyns 2. YactHast
O6uorexHonorus. MoaynbHast
equHuna 3. buorexunonorus
CUHTE3a MEPBUYHBIX U
BTOPUYHBIX META0OIUTOB.
MopynpHas eqununa 4.
WNHuxxeHnepHast SJH3UMOJIOTHS.
MopaynbHas enuHUIA S.
NMMyHOOGHOTEXHOIOTHS.

UMMYHO()EPMEHTHOTO
aHaM3a.

3anuuure
COOTBETCTBYIOIIYIO
MOCJIeI0BATEIbHOCTD

udp.

1) craTucTHyeckas
00paboTka

2) MOCTPOCHHE KaTHOPO
BOYHOU KPUBOM HA
OCHOBE CTaH/IapTOB

3) cOop nmepBUYHBIX
JAHHBIX

4) wuHTepmpeTalus
pE3yJIbTaToOB

5) pacuér KOHIEHTpALH
Y aHAJIUTa B 00pasiax
C MCIIOJIb30BaHUEM
KaJIMOPOBOYHOI 3aBH
CUMOCTH

6) KOHTPOJb KauecTBa

KPUBOI Ha OCHOBE
CTaH/IapTOB

5) pacuér
KOHIICHTPAIIUU
aHaJiuTa B 00pasiax ¢
UCIIOJIb30BaHUEM
KaJIMOpPOBOYHOM
3aBHCHMOCTH

6) KOHTPOJIb
Ka4yecTBa

1) cratuctuyeckas
00paboTka

4) uHTEpIpeTaIns
pe3yJIbTaTOB

2. Bonpocsl ¢
Pa3BépHYTHIM
O0TBETOM

Kakoii ximroueBoit
JTIOKYMEHT COCTaBIISIET
OCHOBY
PEruCTPallMOHHOTO JTIOChE
OMOJIOTMYECKOr0
JIEKapCTBEHHOTO
npenapara?

IIPOTOKOJ KJIMHUYECKUX
HUcclIeJOBaHUN

Ja

HCT

Ja
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. BOHpOCBI JJIA ITIOATOTOBKH K HpOMeX(YTOqHOﬁ aTrTeCTaluu:

KoHcTpynpoBaHue TpaHCT€HHBIX PACTEHUI - IPOIYLIEHTOB LEJIEBbIX OEIKOB.

I'epmerun3zanus u cTepuiIn3anus 000pyA0BaHMs B OMOTEXHOJIOTHUECKOM poIiecce.

ITon6op nuTarenbHbIX cpea U GU3NKO-XUMUUYECKUX YCIOBUH JUUIs1 ONTUMHU3ALMHY OMOTEXHOJIOIMYECKOro IIpoliecca.

depMeHTHI Kak MPOMBIIIUIEHHBIE Onokaranu3aropsl. Knaccudpukanus. Xapakrepucruka. [IpenmyiecTsa.

buopeakTopsl, onpezieneHe, OCHOBHbIE (PYHKIMH, IPUMEHEHUE.

DKcrpeccusi peKOMOMHAHTHBIX aHTUTEN B TPAHCTEHHBIX PACTCHHSIX.

CriocoObl BbIIETCHUS M OYUCTKY 1IEJIEBBIX MTPOAYKTOB OMOTEXHOJIOTMYECKOT0 MPOM3BOICTBA: OCAXICHHUE, SKCTparupoBaHue, ajgcopouus,
KOHIICHTPUPOBaHUE, 00€3BOKUBAHUE.

Oco6eHHOCTH KYJIbTUBUPOBAHUS NPOAYLIEHTOB (hepMeHTOB. Chepbl MPaKTHUECKOro MpUMEHEHHs (pepMEHTOB.

buoxonBepcus (6norpanchopmarysi) mpu NoIy4YeHUH aHTUOMOTHKOB, CTEPOUI0B, BATAMUHOB U IPYTUX OMOJIOTHYECKH AKTUBHBIX BEILECTB.
WnxeHepHast 3H3UMOJIOTUSI.

MeTob1 OMOTEXHOJIOTUU: MUKPOOHOJIOTHUECKUI CHHTE3, NHKEHEPHAs! YJH3UMOJIOTHS, TEHETUYECKAas U KIIETOYHAsi MHKECHEpHs. XapaKTepUCTHKA.
PexomMOuHaHTHBIE OEIKH, SKCIIPECCUPYEMBbIE B PACTEHHSIX.

KoHneHTprpoBaHue 1eNeBbIX TPOAYKTOB OMOTEXHOJIOTHUECKUX IporeccoB. OOe3BOKMBAHNE: BHIIIAPUBAHUE, CYIIKA, OCAKACHNE, KPUCTAIUIH3ALIUS
¢ (unbpTpanuel NoayYUBIINXCSA KPUCTAIIIOB, YIbTpapMIbTpaLus, TUNepOUIbTpaLys, HAaHOPUIbTPALHSL.

JlabGoparopHsble, MUIOTHBIE U IPOMBILIEHHBIE OMOPEAKTOPHI.

[TpomblIIIEHHOE MOJTy4eHUEe aHTHOMOTHUKOB: 3aBUCUMOCTD IIpOIiecca OT YCJIOBUI BHEUIHEH Cpebl U YCIOBUN KYJIbTUBHUPOBAHUS.

[TomGop muTaTENBHBIX Cpea U GUIUKO-XUMHUYECKIX YCIOBUH TSl ONTUMHU3AIUN OMOTEXHOJIOTHIECKOTO MPOIecca.

buotexHonorus npenapaTtoB HOpMO(IOPOB.

DNEeKTPOXUMHUYECKHE METO/Ibl B OMOTEXHOJIOTHYECKOM Tpoliecce: MOHOOOMEHHast XxpomaTorpadus, 2JeKTpodopes 1 UMMYHO-3JIeKTpodopes,
poTOYHOE LieHTpudyrupoBanue. Apdunnas xpomarorpadus.

BrotexHonornyeckasi cxema MpoU3BOJICTBA JTAKTOOAKTEPHHA.

MemOpaHHbIe OUOPEAKTOPBHI.

[TpomplinieHHAsT TEXHOJIOTUS MOTy4YeHUs: OakTeprnodaros.

[Tyt Mmoaudukanum KOHEUHbIX TPOoAYKTOB. CTabunn3anus KOHEYHBIX TPOJAYKTOB.

Brinenenue u ounctka 6akrepruodaros.

be3zonacHOCTh U KOHTPOJIb OMOTEXHOJIOTMYECKOT'0 TPOU3BOACTBA. MecTO OMOTEXHOJIOTUHU B BOIIPOCAX SKOJIOTUYECKON M OHOIOTHYEeCKOM
0€301acHOCTH.
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PenaxtupoBanue renoma ¢ CRISPR/Cas9.
Crepwinzanys NUTaTEIbHBIX CPEL.
Bbakrepuodaru, xapakTepucTiKa, HOMEHKIATypa. MexaHu3Mbl pa3BUTHS PE3UCTEHTHOCTH K OakTepuodaram.
IToreHnuanbHble pUCKU OMOTEXHOJIOTMYECKOTO IPOU3BO/ICTBA.
[lepBuunsie MeTabonuThl. [loHsTre. XapakTepuctuka. MexaHH3Mbl PEryisaiuyd OMOCUHTE3a IEPBUYHBIX META0OINUTOB.
ITocTdepmenTalMOHHAs CTaus: BBIACICHUE U OYHUCTKA LIEJIEBOI0 IIPOYKTa, XpaHEHUE, CTaOUIN3alus.
CriocoObI mosryueHust BATaMHHOB. CpaBHUTENIbHAS XapaKTEPUCTHUKA.
Cenexkuus: onpezneeHnue, OCHOBHbBIE HAIIPABICHUS U METO/BI, 3a1a4u.
Otansl 1 0COOEHHOCTH OMOTEXHOJIOTUYECKOTO MOIy4YEHUS] BATAMUHOB.
MyrareHes: eCTECTBEHHBIN U UCKYCCTBEHHBIHN, TUIIbI MyTallUH.
YacTHble OMOTEXHOJIOTUU BUTAMUHOB: MTPOAYIICHTHI, TUTATEIbHBIC CPEIbl, STAIbl, YCIOBHS U TEXHUKA (pepMEHTAIIH, METObI BBICTICHUS U
OUYMCTKHU LEJIEBOTO IPOAYKTa
@depMeHTBI, UCTIONb3yeMbIE B TeHETHIECKON nHKeHepun. Pectpukrasel. Kitaccudukanms u cnennduanocts. @opMupoBaHue "MTUIKUX KOHIIOB'.
I'enernyeckue MapKepsl.
CriocoObl nmostyueHus aMuHOKHUCIIOT. CpaBHUTENbHASI XapaKTEPUCTHKA.
OcHOBHbIE IPUHIMIIBI TeXHOJIOTUN pekoMOuHanTHOH JTHK.
AMUHOKHCIIOTBI: TIOHSATHE, CBOWCTBA, (DYHKIMH, OMOJIOTHYECKast POJIb, CPephl NPAKTUIECKOTO IPUMEHEHUS
I'ennas unxenepus: pepmMeHTsl, KOHCTpyrpoBaHue pekomouHanTHbIX JIHK, cexBenuposanue JIHK, BBeieHune rena B Ki1eTKy, UACHTU(DUKALIUSL
PEKOMOMHAHTHBIX KJIETOK.
ITpoaylieHThl aMUHOKHUCIIOT: ayKCOTPO(HBIE U PETYIATOPHBIE MyTaHTHBIE IITAMMBbI. XapaKTepUCTHKA
Perynanus sxcrpeccuu reHoB.
®epMeHTHI B OMOTEXHOJIOTMH AMUHOKHUCIIOT.
AcnekTbl pa3fieNieHns paleMuueckux cmeceid D- 1 L-aMUHOKHUCIIOT ¢ MOMOIIbI0 UMMOOMIM30BaHHbBIX (DEPMEHTOB.
CekBEeHMpPOBaHUE MOJIHOIO TEHOMA.
[lepcrieKTUBBI TOJTy4YEHUSI aMUHOKHUCIIOT C TOMOLIbI0 UMMOOMIM30BaHHbBIX (DEPMEHTOB.
I'ubGpuau3anus, reTepo3uc U NOIUIIIOUIHSL.
buoTtexHonorus rimyraMMHOBOM KHUCIOTBI: MEXaHU3M OMOCUHTE3a, IPOIYLIEHTHI, IUTATEIbHBIE CPE/IbI, YCIOBUS U TEXHUKA KYJIbTUBUPOBAHUS,
METO/BI BBIJICIICHUS U OYUCTKH.
[Iporeomuka. CoBepiIeHCTBOBaHNE METOJIOB IBYXMEPHOTO 3JIeKTpOodopesa U «BU3yaTu3alusy MPOTeoMa B KaX/IbIil TaHHBII MOMEHT.
buotexHonorus aM3uHa: NPOIYLEHTH, MUTATeIbHBIE CPEJIbl, YCIOBUS M TEXHUKA (hepMEHTAIUN, OCOOCHHOCTH BBIJIEJIEHUS U OYMCTKH LIEJIEBOTO
MIPOJIYKTA.
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51. [louck HOBBIX MUIIIEHEH Ha OCHOBE MPOAYKTOB 1Vi T€HOB JJISi aHTUMUKPOOHBIX BEIECTB U CO3/IaHUE HOBBIX JICKAPCTBEHHBIX PENapaToB.
52. XUMHUKO-9H3UMAaTUYECKHH c110c00 MPOU3BOJACTBA JIU3HHA.
53. CnusiHEE POTOIUIACTOB U TMOTY4YE€HUE HOBBIX THOPHIHBIX MOJIEKYJ B KQUECTBE LIEIEBBIX MTPOITYKTOB.
54. JIuzun. Xapakrepuctuka. [Ipumenenue. Jtanbl 1 1poOaeMbl CTAHOBICHUS IPOMBIIIICHHOTO IPOU3BOCTBA JIN3HHA.
55. I'uOpusl, moyyaemble MOCIIE CIUSHUS MPOTOIIIACTOB U PETeHEPaLUU KIETOK.
56. [TomyueHne 6MOIOTNYECKH AKTUBHBIX BELIECTB PACTUTEIBHOIO MPOUCXOXKICHHSL.
57. HanpaBiennslii Mmytarenes (in vitro) 1 ero 3HaueHue NMPH KOHCTPYUPOBAHUH MTPOAYIICHTOB.
58. JIabopatopHbie, MUIOTHBIC U TPOMBITTUICHHBIC OMOPEAKTOPBI.
59. Crioco06s! 0TOOPA MITAMMOB - IPOAYIEHTOB aHTUOMOTHKOB: CTYIEHYATBI OTOOP, METO/IbI «META00THMUECKONW HHKEHEPUNY, TeHHO-UH)KEHEPHBIE
MIOJIXO/1bI, METOIbl MYTaCUHTE3A.
60. HopmatuBHas 6a3a OHOTEXHOJIOTHH U OMOMHKEHEPHH.

3. Ilpumep Ounera asst MPOMEKYTOYHON aTTEeCTALUN:
denepanbHOE TOCYIAPCTBEHHOE OO IKETHOE 00pa30BaTeIbHOE YUPEKACHHUE BBICIIIET0 00pa3oBaHUs

«Bonrorpaackuii Tocy1apcTBEHHbBIN METUIIUHCKUNA YHUBEPCUTET
MunuctepctBa 3apaBooxpanenus Poccuiickoit denepanuu

JucturuinHa: OCHOBBI OMOTEXHOJIOTUH
Crenpanurer 1o HampasJieHUIo moarotoBku 33.05.01 ®@apmanus, HanpasiaeHHOCTH (Tpoduiib) Papmarus
VYuebnslii roa: 2026 - 2027

Dk3aMeHalmoHHbIN OnmiteT Nel

1. KoHcTpyupoBaHue TpaHCT€HHBIX PACTEHUH - IPOAYLICHTOB LIEIEBBIX OEIKOB.
2. T'epmernsanus u crepuin3ans o00pyAOBaHUS B OMOTEXHOJIOTHYECKOM IPOLECCe.

3. CUTYALIMOHHAA 3ATAYA.
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Bbl crapmmii HayyHBIH COTPYIHHMK OHOTEXHOJOTHMUYECKOW J1TabOpaTOpHH, CIEHUATU3UPYIOIIEHCS Ha pa3padOTKe TEXHOJOTUU MOJY4YEeHUs
aHTUOMOTHKOB. PykoBOoACTBO J1abopaTopuu MOCTaBWIO Nepen Bamu 3amady - NpeacTaBUTh NPEJIOKEHHS O HOBBIX IYTSX PELICHUS MpoOJIeMbl
AHTUOMOTHUKOPE3UCTEHTHOCTH. [IpH 3TOM HAJO YYHMTHIBaTh, YTO B HACTOSIIEE BPEeMs Pa3BUTHE AaHTHOMOTHKOPE3MCTECHTHOCTH SIBISIETCS KpaiiHe
Cepbe3HOM MpobsIeMoi 1ekapcTBeHHOM Tepanuu. OcoOeHHO OMmacHa B 3TOM CMbICIIE TUIA3MUHAS PE3UCTEHTHOCTh. MI3BECTHO, YTO IUIa3MUja ClIoCOOHA
CaMOCTOSITENIFHO PEIUIMLIUPOBATHCS B KJIETKE HE3aBUCHUMO OT IpoLiecca ee ACJCHH, U MPEeACTaBIsIeT co00il HocuTenb reHoB nHpopmanuu (okoxo 30
reHoB). [Imasmuzabl MOryT colepXaTh I'€Hbl PE3UCTEHTHOCTH K PA3JIMYHbIM aHTUOMOTHKAM, KOTOpBIE JIETKO IMEpEeJaroTcsl U3 KIETKU B KIETKY B
nporecce KoHbloranuu. I'eHsl B-akramas, 0COOEHHO IedanocnopruHas, MOTYT JOKAJIN30BaThCs TAK)Ke B OaKTepHaIbHON XpomMocoMe. Pe3ncTeHTocTsb
MOJKET CYLECTBOBATh U 3a CUET I€HOB KJIETKH, JAeJar0IuX MeMOpaHy HENPOHULIAeMO U1l aHTUOMOTHKOB.

B o101 CBA3M 11 peLLIeHMs] IOCTABJICHHOM 3a/1a4y NIPEJCTaBbTE:

A) Cxemy pa3BUTHS IUIa3MUIHON PE3UCTEHTHOCTU M IEPBOMCTOYHUK F€HOB aHTHOMOTHUKOPE3UCTEHTHOCTH.

b) CriocoOsI mpeo10IeHNsT aHTHOMOTHKOPE3UCTEHTHOCTH.

3aBeayronuit kadeapoit B.C.Cupotenko

B nonHOM 00BeMe GoH O1IeHOUHBIX cpencTB o auciumiuHe goctyned B DMMOC ®I'BOY BO Boarl'MY Munsnpasa Poccun
https://study.volgmed.ru/course/index.php?categoryid=1014
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1. Assessment tools for conducting ongoing monitoring in classes (OC), assessing the independent work of students (IW), conducting midterm
assessment (MA), allowing to check the development of students’ knowledge (k) / skills (s) / abilities (KSA) as provided by the discipline program:

UK-1.1.1 Knows the historical milestones of society's development; the basic principles and methods of critical analysis and evaluation of

modern scientific and practical achievements

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

UK-1. Capable of critically analyzing
problematic situations based on a systems
approach and developing an action strategy.

UK-1. Knows :

UK-1.1.1. Knowledge of the historical
milestones in the development of society;
the basic principles and methods of
critical analysis and evaluation of modern
scientific and practical achievements

z-1. Knows the basic terms and concepts of

biotechnology, the stages

of formation

and

development of biotechnology as a science and a

sphere of production

Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2.
Biotechnological Process, Main

biotechnology :

1) about opening the
structure

DNA in 1953

did not have a significant

biotechnological
methods in agriculture
household,

plant growing and
environmental
protection

N | Section(s), subsection(s) of the Task type Contents of the task Correct answer What type of control is it
0. | discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities
2. | Module 1. General 1. Selecting Choose three correct 2) "green Yes Yes No
Biotechnology. Unit 1. multiple answers out of six. Main "biotechnology” is
Introduction to Pharmaceutical correct stages associated with the
answers development of application
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Stages: Prefermentation,
Fermentation, Postfermentation.
Unit 3. Genetic Foundations of
Bioobject Improvement.

Module 2. Specialized
Biotechnology. Module 3.
Biotechnology of Primary and
Secondary Metabolite Synthesis.
Module 4. Engineering
Enzymology. Module 5.
Immunobiotechnology.

impact on development
biotechnology as a
science

2) "green
"biotechnology” is
associated with the
application of
biotechnological methods
in

agriculture,

plant growing and
environmental protection
Wednesday

3) "blue
biotechnology™

is engaged in the
production of biofuels
from plant sources and
does not affect marine
bioresources

4) pre-Pasteur era
(before 1865) is
characterized by the
conscious use of
microorganisms for the
production of antibiotics
and

vaccines

5) in 1982 was
registered first

drug

Wednesday

5) in 1982 was
registered

first

drug

preparation,
received

by biotechnology
methods, - human
insulin,

produced
genetically modified
bacteria

6) Karl Ereki

in 1917 for the first
time

used the term
"biotechnology",
describing large-scale
processes in

animal husbandry
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drug obtained

methods
biotechnology, - human
insulin,

produced by genetically
modified bacteria

6) Karl Ereki in 1917
first used

term

"biotechnology",
describing large-scale
processes in animal

husbandry
2. Open- According to GMP clean room Yes No Yes
ended regulations, what purity
guestions class should be used to

produce nutrient media in
a biotechnological
facility?

UK-1.2.1 Able to collect and summarize data on current issues, including those related to the professional field, search for information and
solutions based on actions, experimentation, and experience; analyze a problem situation as a system, identifying its components and the
connections between them

Results of mastering the educational Indicators of Competency Achievement Learning outcomes for the discipline
program (competencies)
UK-1. Capable of critically analyzing | UK-1. 2. Can: U-1. Able to implement and justify the choice of the

problematic situations based on a systems | UK-1.2.1 Able to collect and summarize | most rational approaches and strategies for
approach and developing an action strategy. | data on current issues, including those | implementing a biotechnological process
related to the professional field, search
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identifying

for information and solutions based on
actions, experimentation, and experience;
analyze a problem situation as a system,
its components and the
connections between them

Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities
Module 1. General 1. Selecting Choose three correct 2) preparing the Yes Yes No
Biotechnology. Unit 1. multiple answers out of six. fermenter
Introduction to Pharmaceutical correct The preparatory stages of | 5) preparation of
Biotechnology. Stages of answers blotechr_mlo_glcal . nutrient me_dlum
. . production include: 6) preparation of seed
Pharmaceutical Biotechnology material
Development and Key 1) fermentation
Achievements. Unit 2. The 2) preparing the fermenter
Biotechnological Process: Main 3) extraction
Stages: Pre-Fermentation, 4) drageeing
Fermentation, Post- 5) pr_eparation of nutrient
Fermentation. Unit 3. Genetic medium .
) ) i 6) preparation of seed
Foundations of Bio-Object material
Improvement. 2. Situational | You are a researcher in a | biotechnological Yes Yes Yes
- tasks/cases biotechnology laboratory. | method
Module 2. Specialized In front of you the task
BiOtGChnOIOgy. Module 3. was set to ana|yze and
Biotechnology of Primary and propose new ones
approaches To
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Secondary Metabolite Synthesis.
Module 4. Engineering
Enzymology. Module 5.
Immunobiotechnology.

optimization technologies
for obtaining drugs based
on steroid compounds

on process
biotransformation.

IN this connections For
solutions delivered tasks
Select  the  preferred
method for  obtaining
steroid compounds.

UK-1.3.1 Possesses experience in forming value judgments in solving problematic, including professional, situations; the skill of developing a
strategy for achieving a set goal as a sequence of steps, anticipating the outcome of each of them and assessing their impact on the external

environment of the planned activity and on the relationships of the participants in this activity

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

UK-1. Capable of critically analyzing
problematic situations based on a systems
approach and developing an action strategy.

UK-1.3. Owns :

UK-1.3.1 Has experience in forming
value judgments in solving problematic,
including professional, situations; the
skill of developing a strategy for
achieving a set goal as a sequence of
steps, anticipating the result of each of
them and assessing their impact on the
external environment of the planned
activity and on the relationships of the
participants in this activity

n-1. Possesses practical skills in working with
regulatory documentation (laboratory, pilot-industrial
regulations, etc.), reference and scientific literature in
the context of solving professional problems, and its
critical understanding and analysis

| N | Section(s), subsection(s) of the |

Task type |

Task content \

Correct answer | What type of control is it
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discipline (modules, modular

intended for?

units), TC SR PA
forming this knowledge, skills
and abilities
Module 1. General 1. Selecting Select three correct 2) accounting journal Yes Yes No
Biotechnology. Unit 1. multiple answers from six. Quality | raw materials and
Introduction to Pharmaceutical | correct logs and records used supplies
Biotechnology. Stages of answers daily m_the biotech 4) j_ournal of
. . production workshop : maintenance
Pharmaceutical Biotechnology technological
Development and Key 1) accounting journal process (production
Achievements. Unit 2. The corporate parameters)
Biotechnological Process: Main events 5) protocols
Stages: Pre-Fermentation, 2) accounting journal quality control
Fermentation, Post- raw mate_rials and supplies
Fermentation. Unit 3. Genetic 3lemagazme
Foundations of Bio-Object stationery
Improvement. accessories
. 4) journal of maintenance
Module 2. Specialized technological
BiOteChr\OlOgy. Module 3. process (production
Biotechnology of Primary and parameters)
Secondary Metabolite Synthesis. 5) protocols
Module 4. Engineering quallty con_trol
Enzymology. Module 5. 6? registration log
Immunobiotechnology. \pglrf;;?;rcstion sone
2. Open- What is the permissible | two thirds of the Yes No Yes
ended volume of filling a | volume
guestions fermenter  with  sterile
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nutrient medium, taking
into account its capacity?

UK-4.1.1 Knows the importance of communication, including in a foreign language, in professional interaction; the principles of
communication, including in a foreign language, in professional ethics; modern recommended means of information and communication
search for information, including in a foreign language; computer technologies and principles of information search, including in a foreign
language, when working with the information infrastructure

Results of mastering the educational Indicators of Competency Achievement Learning outcomes for the discipline
program (competencies)
UK-4. Able to apply modern | UK-4.1. Knows : z-1. Knows the methods and technologies for

communication technologies, including in | UK-4.1.1 Knows the importance of | establishing and maintaining contacts with partners
foreign language(s), for academic and | communication, including in a foreign | in the context of solving professional problems in the
professional interactions language, in professional interaction; | field of research and development in biotechnology;
principles of communication, including in | principles, rules and approaches to composing and
a foreign language, in professional ethics; | editing scientific papers devoted to the problems of
modern  recommended means  of | biotechnology

information and communication search
for information, including in a foreign
language; computer technologies and
principles of information  search,
including in a foreign language, when
working with the information

infrastructure
N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities
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Module 1. General
Biotechnology. Unit 1.
Introduction to Pharmaceutical
Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2. The
Biotechnological Process: Main
Stages: Pre-Fermentation,
Fermentation, Post-
Fermentation. Unit 3. Genetic
Foundations of Bio-Object
Improvement.

Module 2. Specialized
Biotechnology. Module 3.
Biotechnology of Primary and
Secondary Metabolite Synthesis.
Module 4. Engineering
Enzymology. Module 5.
Immunobiotechnology.

1. Establish a | Set the sequence of steps 6 ) clearly decide that Yes Yes No
sequence to search exactly what needs to
scientific information be found
dedicated to the problems | 3) choose where
biotechnology. search for information
Write down the 1) to compose
corresponding sequence search queries
of numbers. 5) filter the results,
leaving the most
1) create search queries relevant articles in the
2) check desired native language
reliability of sources 2) check
3) choose where reliability
search for information sources
4) collect important 4) collect important
data in one data in one
place place
5) filter
results, leaving
the latest articles on the
required
native language
6) clearly decide that
exactly what needs to be
found
2. Situational | You are a researcher PubMed Central Yes Yes Yes
tasks/cases biotechnology laboratory.

In front of you
The task was to find
scientific information on
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the use of immobilized
enzymes in

biosynthesis of
pharmaceutical substances
over the past three years,
including

in English. What is the
main scientific online-
You will use the resource.
Please provide your
answer in capital letters.

UK-4.2.1. Able to create written texts on professional issues in Russian and foreign languages

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

UK-4. Able to apply modern
communication technologies, including in
foreign language(s), for academic and
professional interactions

UK-4.2. Can:
UK-4.2.1. Able to create written texts on

professional issues in Russian and foreign
languages

U-1. Able to compile and edit scientific papers on
issues in the field of biotechnology; systematize,
process, and present the results of their academic
work in the field of biotechnology at public events,
including those at the international level.

N | Section(s), subsection(s) of the
0. discipline (modules, modular
units),
forming this knowledge, skills
and abilities

Task type Task content

Correct answer

intended for?

What type of control is it

TC

SR

PA
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Module 1. General
Biotechnology. Unit 1.
Introduction to Pharmaceutical
Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2. The
Biotechnological Process: Main
Stages: Pre-Fermentation,
Fermentation, Post-
Fermentation. Unit 3. Genetic
Foundations of Bio-Object
Improvement.

Module 2. Specialized
Biotechnology. Module 3.
Biotechnology of Primary and

Secondary Metabolite Synthesis.

Module 4. Engineering
Enzymology. Module 5.
Immunobiotechnology.

1. Establish a | Set the sequence 5 ) annotation Yes Yes No
sequence sections of a scientific 3) introduction

article that a postgraduate | 2) materials and

student of the department | methods

must prepare for 1) results and

subsequent publication in | discussion

a scientific journal. 6) conclusion

Write down the 4) list of references

corresponding sequence

of numbers.

1) results and discussion

2) materials and methods

3) introduction

4) list of references

5) annotation

6) conclusion
2. Situational | You are the scientific scientific publications Yes Yes Yes
tasks/cases editor of a biotechnology

journal. A scientific article
on the journal's topic has
been submitted. In the
reference list, the author
cited a popular
nutritionist's blog and an
article from the newspaper
"Health Today." Please
indicate which reliable
sources he should have
cited.

specify.
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Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

UK-4. Able to apply modern
communication technologies, including in
foreign language(s), for academic and
professional interactions

UK-4.3. Owns :
UK-4.3.1. Possesses sufficient skills to

effectively participate in
dialogue/conversation of a professional
nature, including in a foreign language.

n-1. Possesses the skills of interaction and
information exchange with partners in the context of
solving problems in the field of biotechnological
research and development; the skills of reasonably
defending one's position in discussions within the
context of discussing problems in the field of
biotechnological research

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. | discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities

2. | Module 1. General 1. Selecting Choose three correct 2) ability Yes Yes No

Biotechnology. Unit 1. multiple answers out of six. clearly and

Introduction to Pharmaceutical correct Important criteria structured

answers in a professional dialogue | state the essence

Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2. The
Biotechnological Process: Main

with representatives
international contract
research
organizations:

7) the ability to clearly

problems and
received
results

4) ownership
specialized
(specialized)
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Stages: Pre-Fermentation,
Fermentation, Post-
Fermentation. Unit 3. Genetic
Foundations of Bio-Object
Improvement.

Module 2. Specialized
Biotechnology. Module 3.
Biotechnology of Primary and
Secondary Metabolite Synthesis.
Module 4. Engineering
Enzymology. Module 5.
Immunobiotechnology.

and structuredly present
the essence of the problem
and the results obtained
8) using slang and
colloquialisms to create an
informal atmosphere

9) proficiency in
specialized (professional)
vocabulary

10)  refusal to argue
one's point

viewpoint to avoid
conflict of opinions

11) ability to ask
clarifying questions and
adequately react to
comments colleagues

12)  constant use of
complex grammatical
structures even in short
remarks to demonstrate
language proficiency

vocabulary

6) ability to ask
clarifying questions and
adequately

react to

comments colleagues

2. Situational
tasks/cases

You are a junior researcher
department employee
biotechnological
pharmaceutical
developments

companies.

Your international team is
working on creating

new therapeutic protein

offers
for optimization

Yes

Yes

Yes
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based on

monoclonal

antibodies. Head

| entrusted you with the
project

prepare a brief report on
the results

first experiments.
Tomorrow there will be a
meeting with the
participation of the project
manager,

representative

contractual

research

organization that

oversees parallel

research. The meeting will
be held

in English and Russian.
You must first submit a
report in Russian to
management for approval,
with the goal of
subsequently translating it
into an English version.
What section should the
final section of the results
report contain?

first experiments.
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GPC-1.1.1. Knowledge of the basic biological methods of analysis for the development, research, and examination of drugs and medicinal
plant materials

Results of mastering the educational Indicators of Competency Achievement Learning outcomes for the discipline
program (competencies)
OPK-1. Capable of using basic biological, | OPK-1. 1. Knows : z-1. Knows the parameters of analysis of drugs ,
physicochemical, chemical, and GPC-1.1.1. Knows the basic biological | medicinal plant materials and biological objects
mathematical methods for the methods ~ of  analysis  for  the

development, research and examination

development, research, and examination of of drugs and medicinal plant materials

drugs and the manufacture of medicinal
preparations .

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. | discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities

2. | Module 1. General 1. Establish a | Determine the phase 2) latent phase Yes Yes No

Biotechnology. Unit 1. sequence sequence in the model cell | 4) exponential phase

Introduction to Pharmaceutical population growth curve | 6) linear growth phase

5) phase of growth

Biotechnology. Stages of during accumulative retardation
Pharmaceutical Biotechnology cultivation. Write down 1) stationary phase
Development and Key the corresponding 3) the dying phase
Achievements. Unit 2. The sequence of numbers.

Biotechnological Process: Main
Stages: Pre-Fermentation,
Fermentation, Post-

1) stationary phase
2) latent phase
3) the dying phase
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Fermentation. Unit 3. Genetic
Foundations of Bio-Object
Improvement.

4) exponential phase
5) phase of growth
retardation

6) linear growth phase

Biotechnology of Primary and
Secondary Metabolite Synthesis.
Module 4. Engineering
Enzymology. Module 5.
Immunobiotechnology.

Module 2. Specialized 2. Open- Which microorganisms do
Biotechnology. Module 3. ended not produce vitamin B12?
questions

yeast and mushrooms

Yes No

Yes

GPC-1.2.1. Able to apply basic physicochemical and chemical methods of analysis for the development, research, and examination of drugs,

medicinal plant materials, and biological objects, and apply basic methods of physicochemical analysis in the manufacture of drugs.

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

OPK-1. Capable of using basic biological,

physicochemical, chemical, and
mathematical methods for the
development, research, and evaluation of
medicinal products, as well as the
manufacture of medicinal products.

OPK-1.2. Can:

GPC-1.2.1. GPC-1.2.1 Able to apply
basic physical-chemical and chemical
methods of analysis for the
development, research and examination
of medicines, medicinal plant materials
and biological objects, apply basic
methods of physical-chemical analysis
in the manufacture of medicines.

U-1. Able to apply basic physical, chemical and

chemical methods of analysis for the development

(using biotechnology methods), research and
examination of drugs, medicinal plant materials
biological objects used in biotechnology

and

| N | Section(s), subsection(s) of the |

Task type |

Contents of the task |

Correct answer |

What type of control is it
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discipline (modules, modular

intended for?

units), TC SR PA
forming this knowledge, skills
and abilities
Module 1. General 1. Compare Establish a saccharomyces Yes Yes No
Biotechnology. Unit 1. the concepts correspondence between cerevisiae -
Introduction to Pharmaceutical microorganisms | ethanol
Biotechnology. Stages of (l:_)lologlcal agents) use_d n
. . biotechnology and their streptococcus
Pharmaceutical Biotechnology biotechnological products. | thermophilus -
Development and Key lactic acid
Achievements. Unit 2. The Microorganisms
Biotechnological Process: Main (biological agents): xanthomonas
Stages: Pre-Fermentation, . campestris -
Fermentation, Post- 5. with accharomyces polysaccharides
Fermentation. Unit 3. Genetic cerevisiae .
_ : > 6. s treptococcus corynebacterium
Foundations of Bio-Object thermophilus glutamicum -
Improvement. 7. x anthomonas L- Lysine
campestris
Module 2. Specialized 8. c orynebacterium
Biotechnology. Module 3. glutamicum
Biotechnology of Primary and
Secondary Metabolite Synthesis. Biotechnological product:
Module 4. Engineering .
Enzymology. Module 5 A. lactic acid .
2 ' B. polysaccharides
Immunobiotechnology. B. ethanol
G. L-lysine
2. Situational | You are the eldest | microclonal Yes Yes Yes
tasks/cases scientific employee | propagation
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biotechnological

laboratories, specializing
on development
technologies receipt plant
cultures. The laboratory
management has given you
the task of preparing
proposals for expanding
the areas of application of

plant crops in
pharmaceutical  industry.
What biotechnological

method allows one to
obtain a sufficiently large
number of new plants from

a single meristem,
including in culture in in
Vitro.

OPC-1.3.1. Possesses the ability to use mathematical methods and perform mathematical processing of data obtained during the development

of drugs, as well as research and examination of drugs, medicinal plant materials and biological objects

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

OPK-1. Capable of using basic biological,

physicochemical, chemical, and
mathematical methods for the
development, research, and evaluation of
medicinal products, as well as the

OPK-1.3. Owner :

OPC-1.3.1. Possesses the ability to use
mathematical methods and perform
mathematical  processing of data
obtained during the development of
drugs, as well as research and
examination of drugs, medicinal plant

n-1. Possesses skills in the practical application of
methods for mathematical processing of data
obtained during the development (using
biotechnology methods) of drugs, research and
examination of drugs, medicinal plant materials and
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manufacture of medicinal products.

materials and biological objects.

biological objects used in biotechnology.

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. | discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities

2. | Module 1. General 1. Selecting Select three correct 2) arithmetic mean Yes Yes No

Biotechnology. Unit 1. multiple answers from six. 3) comparison of

Introduction to Pharmaceutical correct Mathematical methods of | average values

answers data processing in 4) graphs and charts

Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2.
Biotechnological Process, Main
Stages: Prefermentation,
Fermentation, Postfermentation.
Unit 3. Genetic Foundations of
Bioobject Improvement.

Module 2. Specialized
Biotechnology. Module 3.
Biotechnology of Primary and

Module 4. Engineering
Enzymology. Module 5.

biotechnology research :

1) observation method

2) calculation of the
arithmetic mean

3) comparison of average
values

4) graphs and charts

5) trial and error method
6) visual comparison

Secondary Metabolite Synthesis.

method
2. Open- What mathematical arithmetic mean Yes No Yes
ended method is used? to method
guestions calculate the content

current

substances in several

samples of a biotech drug
?
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Immunobiotechnology.

GPC-3.1.1. Knowledge of the norms and rules established by authorized government bodies when solving problems of professional activity in

the field of circulation of medicines

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

OPC-3. Capable of carrying out
professional activities taking into account
specific economic, environmental, and
social factors within the framework of the
system of legal regulation of the sphere of
circulation of medicinal products.

OPK-3. 1. Knows :
OPC-3.1.1. Knows the norms and rules

established by authorized government
bodies when solving problems of
professional activity in the field of
circulation of medicines

z-1. Knows the main regulatory documents related to
production, quality control, environmental safety,
storage, international and domestic standards
applicable to medicinal products obtained by
biotechnological methods, as well as biological
objects - their producers

Biotechnology. Unit 1.
Introduction to Pharmaceutical
Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2. The

N | Section(s), subsection(s) of the Task type Contents of the task Correct answer What type of control is it
0. | discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities
2. | Module 1. General 1. Compare Match the abbreviations Yes Yes No

the concepts

of the relevant rules to
their essence.

Abbreviation of proper
rules:

1.gmp
2.9lp

GMP - Good
Manufacturing Practice

GLP - Good
Laboratory Practice

g cp - good clinical
practice
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Biotechnological Process: Main
Stages: Pre-Fermentation,
Fermentation, Post-
Fermentation. Unit 3. Genetic
Foundations of Bio-Object
Improvement.

Module 2. Specialized
Biotechnology. Module 3.
Biotechnology of Primary and

Module 4. Engineering
Enzymology. Module 5.
Immunobiotechnology.

Secondary Metabolite Synthesis.

3.gwithp
4. gdp

The essence of the proper
rules:

A. Good laboratory
practice

B. good manufacturing
practice

B. Good Distribution
Practices

G. Good Clinical Practice

gdp - good distribution
practice

2. Open-
ended
guestions

What requirements does
the general
pharmacopoeial article
"Biotechnological
medicinal products”
define?

What limitation does the
general pharmacopoeial
monograph
"Biotechnological
medicinal products” set
for strain passages?

genetic stability

Yes

No

Yes

OPC-3.2.1. Able to take into account economic and social factors influencing the financial and economic activities of pharmaceutical
organizations when making management decisions.

Results of mastering the educational | Indicators of Competency Achievement | Learning outcomes for the discipline ]
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program (competencies)

OPK-3. Capable of carrying out

OPK-3.2. Can:

professional activities taking into account OPC-3.2.1. Able to take into account

specific economic, environmental, and

economic and social factors influencing

social factors within the framework of the the financial and economic activities of

regulatory system for the circulation of
pharmaceuticals.

pharmaceutical  organizations when
making management decisions.

U-1. Able to interpret key environmental indicators
of the state of the production environment during the
production of medicines using biotechnology
methods

N | Section(s), subsection(s) of the Task type Contents of the task Correct answer What type of control is it
0. | discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities
2. | Module 1. General 1. Compare Establish a Yes Yes No

Biotechnology. Unit 1.
Introduction to Pharmaceutical
Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2. The
Biotechnological Process: Main
Stages: Pre-Fermentation,
Fermentation, Post-
Fermentation. Unit 3. Genetic
Foundations of Bio-Object
Improvement.

Module 2. Specialized

the concepts correspondence between a - especially clean

the cleanliness class of
premises and the zones of
premises

requirements .

Cleanliness class of
premises :

Indoor area :

in accordance with GMP ¢ - conditionally clean

in - clean

d - dirty
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Biotechnology. Module 3.
Biotechnology of Primary and
Secondary Metabolite Synthesis.
Module 4. Engineering

A. conditionally clean
B. especially clean

B. clean

G. dirty

2. Open- To which zone of the
Enzymolqu. Module 5. ended biotechnological
Immunobiotechnology. questions production facilities,

depending on the
cleanliness of the
premises, do the ampoule
capping and filling zones
belong ?

especially clean zone Yes

No

Yes

OPC-3.3.1. Possesses the ability to perform work activities taking into account their impact on the environment, preventing the occurrence of
environmental hazards, and the methodology for determining and interpreting the main environmental indicators of the state of the

production environment during the production of medicines.

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

OPK-3. Capable of carrying out
professional activities taking into account
specific economic, environmental, and
social factors within the framework of the
regulatory system for the circulation of
pharmaceuticals.

OPK-3.3. Owns :

OPC-3.3.1. Possesses the ability to
perform work activities taking into
account  their  impact on the
environment, preventing the occurrence
of environmental hazards, and the
methodology for determining and
interpreting the main environmental
indicators of the state of the production
environment during the production of

regulations

n-1. Has the skills to comply with industrial hygiene,
environmental protection, labor protection, and safety
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| medicines. |
Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities
Module 1. General 1. Establish a | Set the sequence 2) undergo training Yes Yes No

Biotechnology. Unit 1.
Introduction to Pharmaceutical
Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2.
Biotechnological Process, Main
Stages: Prefermentation,
Fermentation, Postfermentation.
Unit 3. Genetic Foundations of
Bioobject Improvement.

Module 2. Specialized
Biotechnology. Module 3.
Biotechnology of Primary and

Secondary Metabolite Synthesis.

Module 4. Engineering
Enzymology. Module 5.
Immunobiotechnology.

sequence

actions when working in a
biotechnology laboratory
in compliance

industrial regulations
hygiene, environmental
protection, labor and
safety.

Write down the
corresponding sequence
of numbers.

1) put on means
personal protective
equipment

2) undergo training
by technique
safety and security
labor

3) conduct
disinfection

and dispose of waste
4) check
serviceability

on occupational safety
and health

4 ) check the
serviceability of
equipment and personal
protective equipment
1) put on personal
protective equipment
6) proceed with
laboratory procedures
5) remove the work
place after completion
of manipulations

3) carry out disinfection
and disposal

waste
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equipment and personal
protective equipment

5) remove the work
place after completion of
manipulations

6) proceed to
performing laboratory

procedures
2. Open- How dangerous is the poisonous chlorine gas Yes No Yes
ended reaction product that is the
guestions chemical cause?

prohibition of mixing
hypochlorite

sodium with acids in a
biotech lab?

PC-1.1.1. Knows the procedures for preparing the workplace, process equipment, medicinal and auxiliary substances for the preparation of
medicinal products in accordance with prescriptions and/or requirements.

Results of mastering the educational Indicators of Competency Achievement Learning outcomes for the discipline
program (competencies)
PC-1. Capable of producing medicinal | PC-1.1. Knows : z-1. Knows the design and operating principles of
products and participating in the production | PC-1.1.1. Knows the procedures for | modern laboratory and industrial biotechnological
technology of finished pharmaceuticals. preparing the workplace, process | equipment

equipment, medicinal and auxiliary
substances for the preparation of
medicinal products in accordance with
prescriptions and/or requirements.

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. discipline (modules, modular intended for?
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units), TC SR PA
forming this knowledge, skills
and abilities
Module 1. General 1. Selecting Select three correct 4 ) cultivation of Yes Yes No
Biotechnology. Unit 1. multiple answers out of six. microorganisms
Introduction to Pharmaceutical correct Bioreactors are designed 6) accumulation of
Biotechnology. Stages of answers w: biomass .
. . 1) synthesis of the
Pharmaceutical Biotechnology 1) synthesis of the target | target product
Development and Key product
Achievements. Unit 2. 2) suppression of
Biotechnological Process, Main microorganism growth
Stages: Prefermentation , 3) photosynthesis
Fermentation, Postfermentation. 4) cultivation of
Unit 3. Genetic Foundations of Er_)nlcrogr_gan_lsms
T ) purification of the
Bioobject Improvement. target product
- 6) accumulation of

Module 2. Specialized biomass
Biotechnology. Module 3. 2. Open- What are the key | temperature and time Yes No Yes
Biotechnology of Primary and | ended parameters that will be set
Secondary Metabolite Synthesis. | questions before the sterilizer is
Module 4. Engineering started to perform thermal
Enzymology. Module 5. sterilization of  nutrient
Immunobiotechnology. media?

PC-1.2.1. Able to manufacture medicinal products, including in-pharmacy preparation and serial production, in accordance with established
regulations and taking into account the compatibility of medicinal and excipient substances, monitoring quality at all stages of the
technological process.
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Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

PC-1. Capable of producing medicinal
products and participating in the production

technology of finished pharmaceuticals.

PC-1.2. Can:

PC-1.21. Able to  manufacture
medicinal  products, including in-
pharmacy preparation and serial
production, in  accordance  with

established regulations and taking into
account the compatibility of medicinal
and excipient substances, monitoring
quality at all stages of the technological
process.

methods

U-1. Able to select the optimal technology option for
manufacturing dosage forms using biotechnology

N | Section(s), subsection(s) of the Task type Contents of the task Correct answer What type of control is it
0. | discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities
2. | Module 1. General 1. Compare Establish a Yes Yes No

Biotechnology. Unit 1.
Introduction to Pharmaceutical
Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2.
Biotechnological Process, Main
Stages: Prefermentation ,
Fermentation, Postfermentation.

the concepts

correspondence between
the manufactured
antibiotic and the selected
producer microorganism
used in the
biotechnological
production of antibiotics.

Microorganisms -
producers :

s treptomyces -
tetracycline

b acillus - gramicidins

p seudomonas -
antifungin

e scherichia - lowlands
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Unit 3. Genetic Foundations of
Bioobject Improvement.

Module 2. Specialized
Biotechnology. Module 3.
Biotechnology of Primary and
Secondary Metabolite Synthesis.
Module 4. Engineering
Enzymology. Module 5.
Immunobiotechnology.

1. vacillus

2. escherichia
3. Pseudomonas
4. s treptomyces

Antibiotic:

A. antifungin
B. tetracycline
V. lowlands
G. gramicidins

2. Open- What method allows for
ended rapid and repeated
guestions amplification of a desired
fragment of
deoxyribonucleic acid if its
structure is known?

polymerase chain Yes No Yes
reaction

PC-1.3.1. Has the skills to package, label, and/or prepare manufactured medicinal products for dispensing.

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

PC-1. Capable of producing medicinal | PC-1.3. Proficient in :
products and participating in the production | PC-1.3.1. Has the skills to package,

technology of finished pharmaceuticals.

label, and/or prepare manufactured
medicinal products for dispensing.

n-1. Has the skill to prepare dispensing documents
for medicinal products obtained using biotechnology
methods.

N | Section(s), subsection(s) of the
0. | discipline (modules, modular
units),

Task type Task content

Correct answer What type of control is it
intended for?
TC | SR | PA
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forming this knowledge, skills
and abilities

Module 1. General
Biotechnology. Unit 1.
Introduction to Pharmaceutical
Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2. The
Biotechnological Process: Main
Stages: Pre-Fermentation,
Fermentation, Post-
Fermentation. Unit 3. Genetic
Foundations of Bio-Object
Improvement.

Module 2. Specialized
Biotechnology. Module 3.
Biotechnology of Primary and

Secondary Metabolite Synthesis.

Module 4. Engineering
Enzymology. Module 5.
Immunobiotechnology.

1. Selecting
multiple
correct
answers

Select three correct
answers out of six.
Actions performed by a
pharmacist

when registering to

dispensing from a biotech

pharmacy
medicinal product -
recombinant
vaccines :

1) conduct a visual
inspection of packaging
for integrity, damage,
violations

tightness,

traces of tampering or
pollution

2) check the markings on

primary and secondary
packaging: name of the
drug, series,

expiration date, dosage,
storage conditions,
barcode -/DataMatrix-
code

3) replace

original

factory label

1) to conduct

visual inspection of
packaging

subject of integrity,
damage,

violations

tightness,

traces of tampering or
pollution

2) check the markings
on

primary and secondary
packaging: name of the
drug,

series, expiration date,
dosage, conditions
storage,

barcode -/DataMatrix
-code

4) to beware

in compliance

"cold chain™:

check the temperature
indicator/temperature
recorder readings,
confirm that the
storage/transport
temperature was in the
range of + (2+8)°C

Yes

Yes

No
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to the inside

pharmacy markings

4) to beware

in compliance

"cold chain™: check the
temperature
indicator/thermo-recorder
readings, confirm,

that the
storage/transportation
temperature was within
the range

+2...+8°C

5) no special requirements
are imposed

6) dispense the drug
without checking the
accompanying documents,
since the supplier has
already confirmed the
quality of the batch

2. Situational
tasks/cases

You are a pharmacist in a
drugstore.

The pharmacy received a
batch of lyophilisate for
intravenous use. Name it
a labeling element that
allows tracking of a batch
of a drug at all stages -
from production to use by
the patient

matrix barcode

Yes

Yes

Yes
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PC-1.3.2. Possesses the skills to record data on the manufacture of medicinal products in accordance with the established procedure,
including maintaining a quantitative record of groups of medicinal products and other substances subject to such records.

Results of mastering the educational Indicators of Competency Achievement Learning outcomes for the discipline
program (competencies)
PC-1. Capable of producing medicinal | PC-1.3. Proficient in : n-1. Has the skill of recording, processing, and
products and participating in the production | PC-1.3.2. Possesses the skills to record | interpreting the results of tests of biological
technology of finished pharmaceuticals. data on the manufacture of medicinal | medicinal products, as well as drafting technological
products in accordance with the | sections of industrial regulations for the production
established procedure, including | of such drugs.
maintaining a quantitative record of
groups of medicinal products and other
substances subject to such records.

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. | discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities
2. | Module 1. General 1. Compare Establish a correspondence | registration of results Yes Yes No
Biotechnology. Unit 1. the concepts between the stages of work | tests - filling out the log
Introduction to Pharmaceutical specific actions, registration of
which are carried out analytical data

Biotechnology. Stages of

. . during quality control and
Pharmaceutical Biotechnology g quattty

manufacturing regulations. | data processing -

Development and Key calculation of the
Achievements. Unit 2. Stages of work: arithmetic mean value
Biotechnological Process, Main of the purity of a series
Stages: Prefermentation , 1. registration of test of samples, standard

results deviation and




78

Fermentation, Postfermentation.
Unit 3. Genetic Foundations of
Bioobject Improvement.

Module 2. Specialized
Biotechnology. Module 3.
Biotechnology of Primary and

Secondary Metabolite Synthesis.

Module 4. Engineering
Enzymology. Module 5.
Immunobiotechnology.

2. data processing

3. interpretation

results

4. compilation
technological

section of the regulations

Actions:

A. formulation of the
conclusion on the
conformity of the series
with the specification,
identification

samples with deviations
and justification of the
reasons

B. section development
Quality Control

B. Calculation of the
arithmetic mean value of
the purity of a series of
samples, standard
deviation and coefficient
of variation

G. filling out the journal
registration of analytical
data

coefficient of variation

interpretation

results - formulation of
the conclusion on the
conformity of the series
with the specification,
identification

samples with
deviations and
justification of reasons
compilation
technological

section of the
regulations -
development of the
section

Quality Control

2. Situational
tasks/cases

You are a quality control
specialist

Yes

Yes

Yes
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at the enterprise
production

recombinant

insulin. At the stage
cleaning process

a series of samples was
obtained

intermediate

product.

The results of HPLC
analysis revealed

the following indicators of
the studied sample
numbers

product purity:

1. 98.70%

2.99.10%

3.96.30%

The specification requires,
to keep it clean
intermediate

the product was not less
than 98.00%.

Record in the analysis
report which product
sample numbers do not
meet the established
specification requirements.

PC-1.3.3. Possesses the skills to manufacture medicinal products, including serial production, in field conditions when providing assistance to
the population in emergency situations; skills to select excipients for dosage forms taking into account the influence of biopharmaceutical
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factors; skills to calculate the quantity of medicinal and excipients for the production of all types of modern dosage forms.

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

PC-1. Capable of producing medicinal
products and participating in the production

technology of finished pharmaceuticals.

PC-1.3. Proficient in :
PC-1.3.3. Possesses the
manufacture medicinal products,
including serial production, in field
conditions when providing assistance to
the population in emergency situations;
skills to select excipients for dosage
forms taking into account the influence
of biopharmaceutical factors; skills to
calculate the quantity of medicinal and
excipients for the production of all types
of modern dosage forms.

skills to

methods.

n-1. Has the skill to select the optimal technology for
manufacturing dosage forms using biotechnology

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. | discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities
2. | Module 1. General 1. Establish a | Set the sequence 5) obtaining the Yes Yes No
Biotechnology. Unit 1. sequence selection of the optimal corresponding strain -

Introduction to Pharmaceutical
Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2.

technology for the
production of antibiotics .
Write down the
corresponding sequence
of numbers.

1) preparation of seed

producer of an
antibiotic, suitable for
industrial production
1) preparation of seed
material

6) preparation of
nutrient medium
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Biotechnological Process, Main
Stages: Prefermentation,
Fermentation, Postfermentation.
Unit 3. Genetic Foundations of
Bioobject Improvement.

Module 2. Specialized
Biotechnology. Module 3.

corresponding strain -
producer of an antibiotic,
suitable for industrial

material 2) fermentation

2) fermentation 3) release of antibiotics
3) release of antibiotics 7) purification of

4) receiving the finished antibiotics

product 4) receiving the

5) obtaining the finished product

Biotechnology of Primary and production
Secondary Metabolite Synthesis. 6) preparation of nutrient
Module 4. Engineering medium
Enzymology. Module 5. 7) purification of
Immunobiotechnology. antibiotics _
2. Open- Which key | cell culturing Yes No Yes
ended biotechnological process
questions for growing cells under
controlled conditions
should be chosen for
producing
biopharmaceutical
products?

PC-4.1.1. Knows the methodology for conducting pharmaceutical analysis of pharmaceutical substances, excipients, and medicinal products

for medical use of factory production

in accordance with quality standards.

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

PC-4. Capable of participating in monitoring | PC-4.1. Knows :
the quality, efficacy, and safety of medicines | PC-4.1.1. Knows the methodology for

conducting pharmaceutical analysis of

z-1. Knows the main indicators for assessing the

quality  of  pharmaceutical analysis
pharmaceutical ~ substances,  excipients,

of
and
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and medicinal plant materials.

pharmaceutical substances, excipients,
and medicinal products for medical use
of factory production in accordance with
quality standards.

medicinal

quality standards

products
biotechnological production in accordance with

for medical use

in

No. | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities
2. | Module 1. General 1. Compare the | Establish a IFA - specific antigen- Yes Yes No

Biotechnology. Unit 1.
Introduction to Pharmaceutical
Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2.
Biotechnological Process, Main
Stages: Prefermentation ,
Fermentation, Postfermentation.
Unit 3. Genetic Foundations of
Bioobject Improvement.

Module 2. Specialized
Biotechnology. Module 3.
Biotechnology of Primary and
Secondary Metabolite

concepts correspondence between

the name of the
instrumental method for
determining the
authenticity of antibiotics
and the principle of the
method.

Method:

1. Ifa

2. Fluorimetry

3. colorimetry

4. X romatography

Principle of the method:

A. specific antigen-

antibody reaction

colorimetry -
antibiotics are
converted into colored
derivatives

Chromatography -
photodiode detection
with UV spectrometry
and fluorescence
detection

fluorimetry - fluoresce
yellow in a moderately
alkaline environment
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Synthesis. Module 4.
Engineering Enzymology.
Module 5.
Immunobiotechnology.

antibody reaction

B. Photodiode detection
with UV spectrometry
and fluorescence
detection

B. antibiotics are
converted into colored
derivatives

G. fluoresce yellow in a
moderate alkaline
environment

2. Situational
tasks/cases

You are a researcher in a
biotechnology laboratory
for quality control of
pharmaceutical
substances, excipients and
medicinal products for
human use . In front of
you The task was to
develop a toxoid for the
prevention of diphtheria
and evaluate the
immunogenicity of the
developed drug using the
criterion of "long-term
immunity." How else
could this criterion be
represented?

immune memory

Yes

Yes

Yes

PC-4.2.1. Able to supervise the preparation of reagents and titrated solutions; standardize prepared titrated solutions; conduct
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pharmacognostic analysis of medicinal plant materials and medicinal herbal preparations.

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

PC-4. Capable of participating in

monitoring the quality, efficacy and safety
of medicines and medicinal plant materials

PC-4.2. Can:

PC-4.21. Able to control the
preparation of reagents and titrated
solutions; standardize prepared titrated
solutions;  conduct pharmacognostic
analysis of medicinal plant materials
and medicinal herbal preparations .

U-1. Able to conduct pharmaceutical analysis of

products for medical use in biotechnological
production in accordance with quality standards

pharmaceutical substances, excipients and medicinal

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. | discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities
2. | Module 1. General 1. Selecting Choose three correct 2) use of analytical Yes Yes No
Biotechnology. Unit 1. multiple answers out of six. balances
Introduction to Pharmaceutical correct When conducting a 4) bringing the volume
answers pharmaceutical analysis, | of the solution up to the

Biotechnology. Stages of
Pharmaceutical Biotechnology
Development and Key
Achievements. Unit 2. The
Biotechnological Process: Main
Stages: Pre-Fermentation,
Fermentation, Post-
Fermentation. Unit 3. Genetic

determine what provides

precision of preparation

standard solutions:

7) use of analytical
balances

8) weighing
reagent in the open air
without protection

9) application

mark

at temperature

+20 °C

5) use

measuring utensils with
current

verification
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Foundations of Bio-Object reagents with
Improvement. expired

suitability
Module 2. Specialized 10) bringing the volume
Biotechnology. Module 3. solution to the mark
Biotechnology of Primary and it;gzroné)erature
Secondary Metabolite Synthesis. 11) usage

Module 4. Engineering measuring utensils

Enzymology. Module 5. with
Immunobiotechnology. current
verification
12) preparation of a
solution in a

conventional chemical
glassware without

calibration
2. Open- What is the most critical pH of the environment Yes No Yes
ended parameter in the cell
guestions culture process for

biotechnology drug
production?

PC-4.3.1. Possesses the skills to inform, in accordance with the procedure established by law, about the non-compliance of a medicinal
product for medical use with the established requirements or about the non-compliance of the data on the efficacy and safety of a medicinal
product with the data on the medicinal product contained in the instructions for its use; skills in registering, processing and interpreting the
results of tests of medicinal products, raw materials and packaging materials.

Results of mastering the educational Indicators of Competency Achievement Learning outcomes for the discipline
program (competencies)
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PC-4. Capable of participating in
monitoring the quality, efficacy and safety
of medicines and medicinal plant materials

PC-4. 3. Proficient in :

PC-4.3.1. Possesses the skills to inform,
in accordance with the procedure
established by law, about the non-
compliance of a medicinal product for
medical use with the established
requirements or about the non-
compliance of the data on the efficacy
and safety of a medicinal product with
the data on the medicinal product
contained in the instructions for its use;
skills to register, process and interpret
the results of tests of medicinal
products, raw materials and packaging
materials

n-1. Has the skill of recording, processing and
interpreting the results of tests of medicinal products,
raw materials and packaging materials.

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. | discipline (modules, modular intended for?
units), TC SR PA
forming this knowledge, skills
and abilities
2. | Module 1. General 1. Establish a | Set the sequence 3) collection of Yes Yes No
Biotechnology. Unit 1. sequence results of the enzyme- primary data
Introduction to Pharmaceutical linked immunosorbent 2) construction
. assay tests. calibration
Blotechnolo_gy. St_ages of Write down the curve based
Pharmaceutical Biotechnology corresponding sequence standards
Development and Key of numbers. 5) calculation

Achievements. Unit 2.

7) statistical

analyte concentrations
in samples with
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Biotechnological Process, Main processing using
Stages: Prefermentation , 8) plotting a calibration calibration
Fermentation, Postfermentation. curve on dependencies
Unit 3. Genetic Foundations of based on standa_rds 6) cqntrol
. 9) collection of primary | quality
Bioobject Improvement. data 1) statistical
10) interpretation processing

Module 2. Specialized
Biotechnology. Module 3.
Biotechnology of Primary and

Secondary Metabolite Synthesis.

Module 4. Engineering
Enzymology. Module 5.
Immunobiotechnology.

results

11) calculation of analyte
concentration in
samples using
calibration
dependence

12) quality control

4) interpretation of
results

2. Open-
ended
guestions

What is the key?

the document forms the

basis

registration dossier
biological
medicinal

drug?

clinical trial protocol

Yes

No

Yes

2. Questions to prepare for the midterm assessment:

1. Construction of transgenic plants producing target proteins.
2. Sealing and sterilization of equipment in the biotechnological process.



Noogkow

10.
11.
12.
13.

14.
15.
16.
17.
18.

19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
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Selection of nutrient media and physicochemical conditions to optimize the biotechnological process.
Enzymes as industrial biocatalysts. Classification. Characteristics. Advantages.
Bioreactors, definition, main functions, applications.
Expression of recombinant antibodies in transgenic plants.
Methods for isolating and purifying target products of biotechnological production: precipitation, extraction, adsorption, concentration,
dehydration.
Features of enzyme producer cultivation. Areas of practical application of enzymes.
Bioconversion (biotransformation) in the production of antibiotics, steroids, vitamins and other biologically active substances.
Engineering enzymology.
Biotechnology methods: microbiological synthesis, engineering enzymology, genetic and cellular engineering. Characteristics.
Recombinant proteins expressed in plants.
Concentration of target products of biotechnological processes. Dehydration: evaporation, drying, precipitation, crystallization with filtration of the
resulting crystals, ultrafiltration, hyperfiltration, nanofiltration.
Laboratory, pilot and industrial bioreactors.
Industrial production of antibiotics: dependence of the process on environmental conditions and cultivation conditions.
Selection of nutrient media and physicochemical conditions to optimize the biotechnological process.
Biotechnology of normoflor preparations.
Electrochemical methods in biotechnological processes: ion-exchange chromatography, electrophoresis and immunoelectrophoresis, flow
centrifugation. Affinity chromatography.
Biotechnological scheme for the production of lactobacterin.
Membrane bioreactors.
Industrial technology for producing bacteriophages.
Methods of final product modification. Final product stabilization.
Isolation and purification of bacteriophages.
Safety and control of biotechnological production. The role of biotechnology in environmental and biological safety issues.
Genome editing with CRISPR/Cas9.
Sterilization of nutrient media.
Bacteriophages: characteristics, nomenclature. Mechanisms of development of resistance to bacteriophages.
Potential risks of biotechnological production.
Primary metabolites. Concept. Characteristics. Mechanisms regulating the biosynthesis of primary metabolites.
Post-fermentation stage: isolation and purification of the target product, storage, stabilization.



31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49,
50.

51.
52.
53.
54.
55.
56.
57,
58.
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Methods of obtaining vitamins. Comparative characteristics.
Selection: definition, main directions and methods, objectives.
Stages and features of biotechnological production of vitamins.
Mutagenesis: natural and artificial, types of mutations.
Private vitamin biotechnology: producers, nutrient media, stages, conditions and techniques of fermentation, methods of isolation and purification
of the target product
Enzymes used in genetic engineering. Restriction enzymes. Classification and specificity. Formation of "sticky ends." Genetic markers.
Methods for obtaining amino acids. Comparative characteristics.
Basic principles of recombinant DNA technology.
Amino acids: concept, properties, functions, biological role, areas of practical application
Genetic engineering: enzymes, recombinant DNA construction, DNA sequencing, gene introduction into cells, identification of recombinant cells.
Amino acid producers: auxotrophic and regulatory mutant strains. Characteristics
Regulation of gene expression.
Enzymes in amino acid biotechnology.
Aspects of separation of racemic mixtures of D- and L-amino acids using immobilized enzymes.
Whole genome sequencing.
Prospects for obtaining amino acids using immobilized enzymes.
Hybridization, heterosis and polyploidy.
Biotechnology of glutamic acid: mechanism of biosynthesis, producers, nutrient media, conditions and techniques of cultivation, methods of
isolation and purification.
Proteomics. Improving two-dimensional electrophoresis methods and visualizing the proteome at any given moment.
Lysine biotechnology: producers, nutrient media, fermentation conditions and techniques, features of isolation and purification of the target
product.
Search for new targets based on ivi gene products for antimicrobial agents and the creation of new drugs.
Chemical-enzymatic method of lysine production.
Fusion of protoplasts and production of new hybrid molecules as target products.
Lysine. Characteristics. Application. Stages and challenges in the development of industrial lysine production.
Hybrids obtained after the fusion of protoplasts and cell regeneration.
Obtaining biologically active substances of plant origin.
Directed mutagenesis (in vitro) and its importance in the design of producers.
Laboratory, pilot and industrial bioreactors.
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59. Methods for selecting antibiotic-producing strains: stepwise selection, metabolic engineering methods, genetic engineering approaches, and
mutasynthesis methods.
60. Regulatory framework for biotechnology and bioengineering.

3. Example of a ticket for midterm assessment:

federal state budgetary educationalinstitution of higher education
Volgograd State Medical University
Ministry of Health of the Russian Federation

Discipline: Fundamentals of Biotechnology
Specialty: 33.05.01 Pharmacy, specialization (profile) Pharmacy
Academic Year: 2026 - 2027

Examination ticket No. 1

1. Construction of transgenic plants producing target proteins.
2. Sealing and sterilization of equipment in the biotechnological process.

3. SITUATIONAL PROBLEM.

You senior scientific employee biotechnological laboratories, specializing on development technologies receipt antibiotics. Management
laboratories set before You task - introduce proposals for new ways to address the problem of antibiotic resistance. At This must be taken into account,
What V present time development antibiotic resistance is extremely serious problem medicinal therapy. Especially dangerous V this meaning plasmid
resistance. It is known, What plasmid capable on one's own replicate V cage regardless from the process her division, and represents by yourself
carrier genes of information (about 30 genes). Plasmids can contain genes resistance To various antibiotics, which easily are transmitted from cells V
cage V process conjugations. Genes B-lactamase, especially cephalosporinase, can localize Also V bacterial chromosome. Resistance can also exist
due to the cell's genes that make the membrane impenetrable For antibiotics.

IN this connections For solutions delivered tasks Imagine:

A) Scheme development plasmid resistance And original source genes antibiotic resistance.
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B) Methods overcoming antibiotic resistance.

Head of the Department V.S. Sirotenko

The complete Fund of Assessment Tools for the discipline is available in the Electronic Information and Educational Environment (EIEE) of
VolgSMU, Ministry of Health of Russia https://study.volgmed.ru/course/index.php?categoryid=1014

Paccmotpeno Ha 3acenanuu kadeapel opranuzanuu (GpapManeBTUIECKOro Jena, (hapMareBTHIeCKONH TEXHOJIOTHHA U OMOTEXHOIOTHH, IIPOTOKOJI OT «29»
mas 2026 r. Ne 11 / Approved at the department meeting Organizations of pharmaceutical business, pharmaceutical technology and biotechnology.
Minutes dated «29» May 2026 r. Ne 11.

3aBeayronuit kadeapoit B.C. Cupotenko
/ Head of Department
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