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1. I{esiu OCBOECHUSA TUCHUTIIUHBI

Lensro

OCBOCHHA

JUCIUILINHBI

SABJIIACTCA HN3YUYCHHUC TECOPETHYCCKUX OCHOB

OMOTEXHOJIOIMYECKUX IIPOLECCOB M BO3MOMKHOCTEH MX IIPAKTHYECKOIO HCIOJIb30BAHUS B
NUILEBOM IPOMBIIIIEHHOCTH U B IIPOU3BOICTBE JIEKAPCTBEHHBIX CPE/ICTB.
JucuuiuinHa o0ecrieunBaeT NPUOOPETEHHE 3HAHUH M YMEHHH B COOTBETCTBUH C

TroCyaapCTBCHHBIM

O6p a30BaTCJIbHBIM

CTaHAapTOM,

crocoOcTBYeT  (pyHIaMeHTaIU3aIuu

06pa3OBaHI/IS'I, OTpaxxacTt HOBeHIINe JOCTHUIKCHUS B PA3JIMYHBIX HAIIPABJIICHUAX OHMOTEXHOJIOTHH.

2. MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl
HucuumnnuHa «bUOTeXHOJIIOTMYECKWE TMOAXOJbl B MHUIIEBOM M (papManeBTUYECKOM
MIPOU3BOJICTBEY» OTHOCUTCS K YacTh, (POPMHUPYEMOH yJaCTHHKAMU 00pa30BaTEIbHBIX OTHOIICHUH
broxka 1, nucuummae o Beioopy. lludp B coorBeTcTBHM ¢ yueOHbIM T1aHoM b1.B.J1B.02.02.
3HaHUS U HABBIKH, TOJYYCHHBIC MPU H3YYEHUU Kypca HEOOXOAMMBI NJisi OBJIAIACHUS

CHUCTEMOM

(1)YHI[ AMCHTAJIBHBIX

XUMHNYCCKHUX

HOHHTI/Iﬁ, B HaquO'HPOHBBOﬂCTBeHHOﬁ

ACATCIIBHOCTH, a TaKXKe A MPOAOJDKCHUA O6y‘IeHI/I$[ B Marucrparyp€ 1no HallpaBJICHUIO
((CDI/IBI/IKO-OpFaHI/ILIeCKaSI u Q)apMaHeBTI/I‘IeCKaH XUMMU.

3. Ilnmanupyembie

pe3yibTaThbl

o0yuyeHus1 1O

AUCHUIIJINHE, COOTHECCHHBbIEC C

IVIAHNPYEeMbIMH Pe3yJIbTATAMM 0CBOCHUSI 00pa30BaTe/IbHOMH MPOrpaMMbl

IIponiecc u3ydyeHus AUCUMILIMHBI HApaBjieH Ha (OPMHUPOBAHUE CIEIYIOIUX AJIEMEHTOB
kommnereHmii B coorBerctBun ¢ ®I'OC BO, OIl BO u mnpuobpereHus Cleayomux 3HaHHUM,
YMEHUH, HaBbIKOB U (WJIM) ONBITA IS TEIbHOCTH:

®opmupyemas HNuaukarop Ilepeuenb
KOMIIeTeH LM AOCTHKEHMS IUIAHUPYEMBIX Pe3yJIbTAaTOB 00y4eHHs
(ko u KOMIETEeHIINU
(opmyanposka) (xoa u opMyaHpOBKA)
IIpodeccnonanbHbIe KOMIIETEHIUH

IIK-6 IIK-6.1 3HaTh:
CriocobeH I'oToBHAT OOBEKTHI 1A — OCHOBHBIE [TOHATHUS OMOTEXHOJIOIUH.
pa3pabaThiBaTh U TEXHOJIOTHUECKUX Ymern:
BHEZIPSTH UCCIIeI0BaHUN — BOCHPOM3BOAMTE INPOLECCH HOTYUEHHsS IPOAYKTOB
TEXHOJIOTMYECKUE 1 pa3paboToK. OMOTEXHOJIOTUH HA MPEIPUITHSX;
MIPOLIECCHI TIPU — aHAJIM3UPOBATH JIOCTOMHCTBA U HEJOCTATKH
MIPOU3BOJICTBE Ka)X10ro OMOTEXHOJIOTHYECKOT0 TIpoLecca.
JIEKapCTBEHHBIX Baaners HaBbIKAMU:
CPEJICTB U JPYTHUX — o(opmIteHHsI TOTYYEHHBIX TIPU BBHITIOJTHEHUH
XUMHAYECKHX 71a00paToOpHBIX PadoT AaHHBIX, POPMYITUPOBKU
MPOAYKTOB IOJ BBIBOZIOB I10 MOJTyYEHHBIM PE3yJIbTaTaMm;
PYKOBOJCTBOM — OILIEHKH BO3MOYKHOCTEH X PUMEHEHUS B

clrieraiicTa oosee
BBICOKOH
KBaJTM(hUKALINY.

peajim3daiy NPOMBINIJICHHBIX TEXHOJIOTHA.

IIK-6.2

[Tnanupyer oTAENbHBIE

CTaJIUH UCCIIeIOBaHUS
NP HATMYUH 0OIIETO
mwana HUOKP.

3HaTh:

— CTaJIM¥ TEXHOJOTUYECKHUX MPOIIECCOB MPHU
IIPOU3BOJACTBE NPOAYKTOB IMIUTAHUA U JICKAPCTBEHHBIX
CPEJICTB.

Ymern:

— NPUMCHATH BCC 3JIEMCHTHI ITOJTYUCHHBIX 3HaHUH B
AHAJIN3C MMPOMBIIIIJIICHHBIX TEXHOJIOTUH
OMOTEXHOJIIOTUIECKHUX TPOIIECCOB.

Baaners HaBbIKaMM:

— IPUMEHEHHS OCHOBHBIX €CTECTBEHHOHAYYHBIX
3aKOHOB M 3aKOHOMEPHOCTEH XMUMHUYECKOUM HAYKH MPHU
aHaM3e OMOTEXHOJIOTUYCCKUX MPOIICCCOB MUILEBON U
(hapManeBTHIECKON POMBIIIIEHHOCTH;

— CpaBHEHUS U 0000IIEHNS TIPH aHATIN3€E PE3YIIHTATOB
IKCIIEPUMEHTA ¥ JIUTEPATYPHBIX JaHHBIX.
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4. O0beM, CTPYKTYpa H CO/iepPKaHMe TN CHUTIIHHBI
OO0mias TpyA0eMKOCTh JUCIUILUIMHBI COCTABIAET 3 3a4eTHbIC eAuHuUIlb, 108 akam.u.

Ne Tembl (pa3meJibl) Bunbl yueOHBIX 3aHATHI, DopMbI TEKYLIET0
n/n AUCUUILIMHBI, BKJII0YAsI CAMOCTOSITEIbHYI0 | KOHTPOJISI yCIIeBAeMOCTH
HX CcO/Iep:KaHue padoTy CTY/A€HTOB,
U MX TPYA0E€MKOCTh DopMa NPOMeKYTOYHOM
o (B akaieMHYeCKHUX 4acax) aTTecTalMU
5 KonrakTHas padora g (no cemecmpam)
3 ol o | 5|38 |§
&, =S| 2 E|Ex5 e ®opmbl 90 u 10T
E § s E S Z % g (npu nanuuuu)
<
Brenenue. IIpenmer u
OCHOBHBIC HATIPaBJICHUS
COBpPEMEHHOH OMOTEXHOJIOTHH. OTBET Ha KOHTPOIbHbIC

1 | [Ipumenenune 6| 3 4 1 5 BOTIPOCEL, OTHET 1O

OMOTEXHOIOTHIECKHIX #1a0opaTopHoii pa60Te,v
JIOKJIaJ] C IIpe3eHTanuei

MTOJIXOJIOB B ITPOU3BOICTBE

JICKApPCTBEHHBIX CPEJICTB.

KynsTuBHpOoBaHue KIeTOK

MHUKPOOPTaHU3MOB. OTBeT Ha KOHTPOJIBHBIE

5 depMeHTepBI U UX POJIb B 61 3 4 5 5 BOIIPOCHI, OTHYET T10
MUIIIEBOM U naboparopHoii pabote,
(hapmaneBTHIeCKOM JIOKJIAJ] C IIpe3eHTanuei
MTPON3BOJICTBE.

WHxeHepHas S3H3UMOJIOTHSL.
OcCHOBHBIE OAXO/IBI,
MIPUMEHSIEMBbIE IS

3 CTa0UIu3ay GEepMEHTOB. 61 3 6 5 5 Tecr 1, oTueT mo
[Ipumenenue naboparopHoii paboTe
MMMOOMITH30BaHHBIX
(hepMEeHTOB B MPOU3BOICTBE
JIEKQPCTBEHHBIX CPEJICTB.

I'eneTHyeckas MHKEHEPHH. OTBeT Ha KOHTPOJIbHBIC

4 III{P-meToxm u ero 6 3 8 5 5 BOIIPOCHI,
MPaKTUIECKOE TPUMEHEHHE. caMOoCTOsITeNIbHAsL paboTa
beskoBasi MH)KEHEpUSL. Nel
6 mom yucne ¢ 30 u JJOT 2 3aoanue 6 cucmeme 20C

Moodle
NmMMyHHas OMOTEXHOIOTHS.
Baknunsl: kinaccudukarus,

5 |UonyueHHue. JREZ0: 00050003 61 3 6 5 5 Tect 2, oTueT no
MOJTYYEHUS U IPUMEHEHUS nabopatopHoi paboTe
MOHOKJIOHAJIbHBIX aHTUTE]I.

MeTobl HMMYHOAHAJIH3A.
MeToabl BBIIEICHHUS U OUUCTKH OTBeT Ha KOHTPOJIbHBIC

g [LeneBoro mposyKTa 61 3 8 2 5 BOTIPOCHI, OTYET IO
OMOTEXHOJIOTHIECKOTO nabopaTopHoii pabore,
mporiecca. JOKJIaJl C Ipe3eHTaluel

0,3 [12,7 3auer
nUTOoro 18 36 | 11 | 0,3 |42,7
6 mom yucie ¢ 0 u J[OT 2




4.1 Uadopmanus 0 peaau3alui JMCHUILUIHHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH

HNudopmanus o pa3aenax TUCHUNIMHBI U BUIAX Yy4eOHbIX 3aHATHIA,
peasiudyeMbIX B (popMe NMPAKTHYECKON MOATOTOBKH

n/n

Tembl (pa3aebl)
AUCIHUNIHHBI,
HX CcO/Iep:KaHue

Cemectp

Buabl yueOHbIX 3aHSTHIA,
BKJIIOYASl CAMOCTOATETbHYIO
paboTy CTY/AEHTOB,

U UX TPY/10€MKOCTh
(B akageMUYeCKUX 4acax)

KonrakTHas padoTa

JeKIUU
NPaKTHIECKHE
nabopaTOPHBIC
KOHCYJIbTAI[MU

ATTCCTAallTUOHHBIC

UCTIBITAHHS

CaMOCTOSATEIbHAS
pabora

MecTto npoBeaeHust
3aHATHH

B popMe npakTUYeCcKoii

NMOATO0TOBKH

Brenenue. IIpeamer u
OCHOBHBIE HATIPABIICHHS
COBPEMEHHOM
OHMOTEXHOJIOTUHU.
[Ipumenenue
OHMOTEXHOIOTHYECKHIX
MOJXO/IOB B MMPOU3BOCTBE
JIEKaPCTBEHHBIX CPEJICTB.

®DakynsTeT OMOIOTHI
u skonoruu SApl'y

KysabTUBHpOBaHUE KIETOK
MHUKPOOPTaHM3MOB.
depMeHTEPBI U UX POJIb B
[HIIEBOM H
(hapMaleBTUIECKOM
TIPOM3BO/ICTBE.

dakynbreT OMONOrNu
u 3xonoruu SApl'yY

WnxeHepHast SH3UMOJIOTHSL.
OCHOBHBIE MTOIXO/BI,
NPUMEHSIEMBIE JUTS
crabunm3amu GepMeHTOB.
[IpumeneHue
MMMOOMITH30BaHHBIX
(hepMEHTOB B MPOU3BOJICTBE
JIEKapCTBEHHBIX CPEICTB.

dakynbreT OMONOrNu
u 3xonoruu SApl'y

TI'eneTnueckas HHXEHEPUU.
TIIIP-meToa 1 ero
MPaKTUYECKOE IPUMEHEHUE.
benkoBas umxeHepus.

®dakynbTeT OHOJIOTHH
u 3xonoruu SApl'y

NMMyHHas OMOTEXHONOTHSL.
Bakuunsl: kiaccudukanms,
nosryuenue. [IpuHIume!
MOJTyYEHUS] U TPUMEHEHUS
MOHOKJIOHAJIBHBIX aHTHUTET.
MeTo/15] UMMYHOAQHAJIN3A.

®dakynbTeT OUOIOTHU
u skonoruu Apl'y

MeToabl BELAETIEHUS U
OYHMCTKH IICJIEBOTO MPOIYKTa
OHMOTEXHOJIOTHYECKOI0
mporiecca.

®dakynbTeT OHOJIOTHH
u 3koJioruu SApl'yY

nToro
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Conep:xaHue pa3iesioB IMCHUUILUIHHBI

1. Bsenenue. IlpenmMer HW OCHOBHbIE HAaINpaBJICHHSI COBPEMEHHOHl OMOTEXHOJIOTHH.
IIpumeHenne OMOTEXHOJIOTMYECKHUX MOIX010B B IPOM3BOJACTBE JIeKAPCTBEHHBIX CPEJCTB.
1.1 IlpeameT ¥ OCHOBHBIE HAMPaBJICHUS COBPEMEHHON OMOTEXHOJIOTHH.

1.2 Vctopus GMOTEXHOJIOTHH.

1.3 IlpeumymiecTBa OMOTEXHOIOTUYECKHIX MPOLIECCOB.

1.4 IIpuMeHeHre OMOTEXHOIOIMUECKUX MOIX0/10B B IPOU3BOCTBE JIEKAPCTBEHHBIX CPE/ICTB

2. KyabTHBHMpOBaHUE KJIETOK MUKPOOPraHu3mMoB. @epMeHTephI U HX POJIb B MIMIEBOM H
(hapmManeBTHYECKOM NPOU3BO/ICTBE.

2.1 3ajaun KyJIbTUBUPOBAHHS KJIETOK B OMOTEXHOIOTHH.

2.2 OcHOBHBIE 3Tanbl KyJIbTUBUPOBAHUS KJIETOK B OMOTEXHOJIOTHH.

2.3 OnucaHue KJIETOYHBIX JIMHUM )KUBOTHBIX, UCIIOJIb3YEMBIX ITPU OMOTEXHOJIOTHYECKOM
HOJy4eHUH OEJKOB B MUILEBONW MPOMBIIIICHHOCTH.

2.4 IlapameTpbl NOIY4YEHUS 1IEE€BOT0 O€IKa M OCTAaHOBKU Mpoliecca KyIbTUBUPOBAaHUS B
(bapMmalneBTHYECKON MPOMBIIIIEHHOCTH.

2.5 KoHCTpyKTHUBHBIE 0COOEHHOCTH (DEPMEHTEPOB.

3. Un:xeHepHast 3H3uUM0J10TUsi. OCHOBHBIE NOX0/1bl, IPUMeHseMble 115 CTA0NIu3anun
¢pepmenToB. IIpumenenrne ”MMOOMIN30BAHHBIX (PEPMEHTOB B NPOU3BOJACTBE
JIEKAPCTBEHHBIX CPE/ICTB.

3.1 NnxeHepHas SH3UMOJIOTHSI KaK HalpaBjieHUe OMOTEXHOJIOTUH. 3ajaul HHKEHEPHOU
SH3UMOJI0ruU. McTouHuKN epMEeHTOB.

3.2 OcHOBHBIE MTOJIXOBI K CTAa0MIU3aIH (DEPMEHTOB.

3.3 Xumuueckas Mmoaudukanus pepMeHTa.

3.4 ®uznveckre METOIbl HMMOOWIIN3ANN (DEPMEHTOB.

3.5 Xumuueckne MeToIbl HMMOOHIIN3alUU (DEPMEHTOB.

3.6 IIpomblIIIEHHBIE TPOLIECCHI C UCTIOIb30BAHUEM UMMOOMIN30BAHHBIX (DEPMEHTOB U KJIETOK.
3.7 Tepmo3umsl. [Ipumenenune GpepMeHTOB U3 SIKCTPEMO(UIIOB.

4. I'eneTnyeckas nn:keHepuu. [IL[P-mMeToa u ero npakrnyeckoe NnpuMeHeHuUe.

4.1 Dranbl co3nanus pexkombuHantHoi JIHK. BekTopsl B reHHON HH)KEHEepUH.

4.2 CriocoObl MoJTy4y€eHusl TeHOB. JTalnbl FTeHHON MH)KEHEPHH.

4.3 Cexsenuposanue JJHK.

4.4 [uxn TP — nonumepa3Ho# 1IEMHON peaKIuu.

45 Ilenu ¥ 3Ha4YeHHWE 3aMEH AMUHOKHCIOTHBIX OCTaTKOB B Oenkax-(pepmeHTax. OCHOBHBIE
JOCTHXKEHUS O0eaKoBoM nHxkeHepuu. Opranu3alys aHaTUTHYECKOT0 KOHTPOJIS KauecTBa OEIKOB.
4.6 KpaTkas xapakTepHCTHKa HaIpaBJIeHUH KJIETOYHON WH)XEHEPUH )KUBOTHBIX U YEJIOBEKA.

4.7 IIPumeHeHre reHHON MH)KEHEPUH B MUILEBOM U (hapMalieBTHUECKON MPOMBIIUIEHHOCTH.

5. UmMmyHHasi OuoTexHosiorusi. Bakumubl: kiaccuukanus, noaydyeHue. IIpuHUIUIIBI
MOJIy4eHHUs] M IPUMEHEeHUsS] MOHOKJIOHAJIBLHBIX aHTUTe1. MeTo1bl HMMYHOAHAJIN3A

5.1 OcHOBHBIE TPUHIUIBI paOOTHl MIMMYHHOH crucTeMbl. CTpoeHHue U GyHKIIUU aHTUTEI.

5.2 MoHOKIJIOHAJIbHBIE AHTUTENA, THOPUIOMHAS TEXHOJIOTUS UX MOJIYYEHHUS.

5.3 IlpumeHeHHE MOHOKJIOHAJIBHBIX AHTUTEN B TPOM3BOJACTBE M aHAJIM3€ JIEKAPCTBEHHBIX
CpPEJICTB.

5.4 Bakuunsl: knaccudukanus, nojryueHue, IpuMeHeHue.

5.5 llutokunsl. TexHoIOrUs MONTy4YeHUs JIEKAPCTBEHHBIX CPECTB HAa OCHOBE MHTepPepoHoB. Mx
IIPUMEHEHHE.

5.6 Kiaccuduxkanus MeTo0oB HMMyHOaHanu3a. [lepcrnekTUBHBIE TEXHOJIOIMM MMMYHOAHAIN3A!
uMMyHOceHcopsl, UXA.

5.7 UmmynodepmenTHrii ananu3 (MDA) u ero npuMeHeHue.

6. MeTOII])I BBIJACJICHUA U OYUCTKH HEJEBOI0o NPOAYKTa OHOTEXHOJIOrHYeCKOr0 nmpoiecca.

6.1 Beigenenne u o4rCTKA IEIEBOTO OeliKa M3 KYJIbTypadbHON CPEIIbI.

6.2 Llentpudyruposanue u ero Buabl. [IpuMeHeHne B ONOTEXHOIOTUYECKHUX MTPOLIECCAX.



6.3 Metoab! pUIbTpaiu, THIbI (PUIBTPOB.

6.4 DKCTpaKIs MPHU NepepadOTKe KyIbTYpPaIbHON CPEIbI.

6.5 OuncTKa [eNeBOro NPOoAyKTa METOJaMHt IIpernapaTUBHON XpoMaTorpadpun. PasHoBHUIHOCTH
METO/0B M UX IPUMEHEHHE B OMOTEXHOJIOIHH.

5. O0pa3oBare/ibHbIe TEXHOJIOTHH, B TOM 4YHCJIe TEXHOJIOTHHM JIEKTPOHHOIO O0yYeHHMs M
AUCTAHIMOHHbIE 00pa3oBaTe/bHbIC TEXHOJIOTMH, MCIOJb3yeMble IPH OCYHIeCTBJICHUHU
00pa3oBaTe/ibHOIO MpoLecca 1o JUCHUIINHE

B nporecce 00ydeHHst UCIIONIB3YIOTCS CIEAYIOINE 00pa30BaTeIbHbIC TEXHOIOTUH:

BBoaHas Jekuus — 1aeT epBoe LEI0CTHOE NMPEICTABIEHUE O JUCIMIIIIMHE U 3HAKOMUT
00y4aromuxcs ¢ CUCTEMOM M3y4eHHUs JaHHON JUCUMILIUHBI .CTyIeHThl 3HAKOMSTCS € 3aJadyaMu
U 1eJSIMHU JIaHHOTO Kypca, €ro POJIbI0 U MECTOM B CHCTeME Y4EeOHBIX JUCLMIUIMH U B CUCTEME
NOArOTOBKM B 1enoM. Ha jexkuum paccMaTrpuBarOTCs METOAWYECKHME W OpraHU3allOHHbIE
0COOEHHOCTH U3y4YeHUs JaHHOM AMCLUIUIMHBI, a TAKXKE JAETCS aHAJIU3 PEKOMEH1yeMoil yueOHo-
METOUYECKON JIUTEPATYPHI.

AxajeMuyeckasi JeKUHMs — II0CIeI0BaTeIbHOE M3JI0KEHHE Yy4yeOHOro Marepuaia B
BUJIE MOHOJIOTA TPEIo/aBareisi ¢ NIPUMEHEHUEM MPE3eHTAalui U BUJIE0-MaTEpPUATIOB 110 TEME.
Bo3MokHO Takxke 00IeHre CO CTYACHTaMH IPU PACCMOTPEHUU IPUMEPOB U (HaKTOB, 3HAKOMBIX
U3 LIKOJIBHOTO MaTepuayla WM CMEXHBIX Y4eOHBIX AUCUUILIMH. TpeboBaHus K akaJeMU4YeCKOn
JEKIMU: COBPEMEHHBIN Hay4HbIH YypoBeHb, MH()OPMATHUBHOCTb, yOeAUTEIbHAS apryMEHTalMs,
JIOCTYIHAsI ¥ MOHSATHAsI peub, YETKasl CTPYKTYypa U JIOTUKA, HAJIMYUE SIPKUX IIPUMEPOB, HAYUHBIX
JI0Ka3aTelbCTB, COBPEMEHHBIX (DAaKTOB.

JlaGopaTopHoe 3aHATHE NPEAINOJIAraeT PACCMOTPEHUE HESICHBIX BOIIPOCOB JIOMAIIHErO
3aJjaHMsl; OTBETHl HAa KOHTPOJIBbHBIE BOIPOCHI IO TeMe 3aHATHUS ..BwlmonHeHue mabopaTopHOi
paboTel o0ecneurBaeT 3aKpeIUIeHHE TMOJIYYeHHBIX TEOpPeTHYECKUX 3HaHWM, olecrednBaer
OCBOCHHME HABBIKOB CAMOCTOSITENIbHOU JabopaTopHON paboTel. PoOpMyIHpOBKa BBIBOJOB IO
MOJIyUEHHBIM pe3ylbTaTaM YYUT YMEHHUIO aHaJIM3upoBaTh U 0000IIaTh IOJIy4YEHHBIE
DKCIEPUMEHTAJIbHBIE JAHHBIE, PA3BUBACT JIOTHYECKOE MBILUIEHHUE, TIOMOTAET IPH BBIOJIHEHUU
BBIITYCKHOM paboThl OakanaBpa.

KoHcyabTanum — rpynnoBble 3aHATHS, SIBISIOUIMECS OJHOM M3 (QOpPM KOHTpPOJISA
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

B npouecce oOyueHus 3aAelCTBOBaHbI ayJUTOpUH, OOOpPYJOBAHHBIE JUIsI MPOBEIECHUS
JIEKUUH U KOHCYJbTAIMM, OCHAIIIEHHbIE KOMIIBIOTEPOM M MYJIbTUMEIUIHBIM MPOEKTOPOM, (HOH]T
O6MOIMOTEKH, KOMITbIOTEPHAS TEXHUKA.

B npouecce 00y4eHus: NCHONB3YIOTCS CIEAYIOLINE TEXHOIOTUU YIEKTPOHHOIO 00yUeHMsI
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHHU:

DJIeKTPOHHBII y4eOHbIl Kypc «buorexHosormyeckue mnoAXoabl B MHIIEBOM H
¢apmaneBTHYeCKOM Mpou3BoacTBe» B LMS Duextponnslii ynuepcuter Moodle SIpI'Y, B
KOTOPOM:

- OCYILECTBISIETCS MTPOBEIECHUE OTAEIBHBIX MEPONPUATUI TEKYILErO0 KOHTPOJI yCIEBAEMOCTH
CTYJCHTOB;

- IIPECTaBJICHBI IPE3EHTALNHN JIEKIUHI 110 OTAEIBHBIM TEMaM JUCIUILINHEI,

- IMpeJICTaBJIeHbI IPaBUiIa MPOXO0XKAECHUS IPOMEXKYTOUHOM aTTECTAIMU MO TUCIUIUINHE;

- TPEJCTaBJIEeH CIHCOK y4eOHOM IUTepaTyphl, pEKOMEHyeMO! JJIsi OCBOCHHUS AUCHUIUINHBL;

- mpejcTaBieHa HHpopManus O (opMax CHHXPOHHOIO M ACHHXPOHHOTO B3aMMOJEHCTBHIA
MEXy 00yUJaroIUMUCS U MPETo1aBaTeNIeM B paMKaxX U3y4eHHs! TUCIIUIUIMHBL.

6. IlepevyeHb JUIEH3HOHHOTO M (WJIH) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPaAMMHOIO
o0ecrnevyeHusl, MCIOJIb3YeMOIr0 MNPH OCYIIECTBIIEHHH O00pPa30BaTeJILHOr0 Ipolecca Mo
AMCHUILINHE

[Tpu ocyiecTBIeHHH 00Pa30BaTEIBHOTO MPOIECCa UCIOIB3YIOTCS:
— omnepalMoHHbIe crucTeMbl cemericTBa Microsoft Windows;



— nporpammsl Microsoft Office;

— nporpamma Adobe Acrobat Reader;

— opaysepsl Mozilla Firefox, Google Chrome;
— cucrema DOC Moodle.

7. IlepedyeHb COBpPeMEHHBIX NPO(PECCHOHAIBHBIX 0a3 JAHHBIX M HH(POPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCIIOJIb3yeMbIX MPH OCYLIECTBJIEHUN 00Pa30BaTeIbHOIO Mpolecca mno
AUCHHUILIMHE (MPU HEO0X0TUMOCTH)

[Ipu ocymiecTBaeHNN 00pa30BaTEIBLHOIO MPOIIECCa MO JUCIUTIINHE UCTIOJIb3YIOTCS:
1. ABromarusupoBaHHass  Oubnuoreyno-uHpopmarmonnas  cucrema «BbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
2. DnekTpoHHO-O0MbIMoTeYHas cucteMa «tOpaiiT» https://www.urait.ru/

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHHUTEJBHOH Yy4yeOHOW JHMTepaTypbl, PpecypcoB
HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTH «MHTepHeT» (IPH HE00XOAMMOCTH),
PEKOMEHyeMBbIX /IJIsl OCBOECHHS THCIHIIJIUHBI

a) OCHOBHas JINTepaTypa
1. EropoBa T.A. OcHoBBI OnoTexHONOTHH: Y4eOHOE mocodue st By30B. / T.A. EropoBa, C.M.
Knynosa, E.A JKuyxuna. — M.: Akagemus, 2003. — 208 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=303550&cat cd=YARSU
2. HerpycoB A.M.BBeneHue B OHMOTEXHOJIOTHIO: YYEOHHMK JUISl CTYZA. YYPEKACHHM BBICIII.
Oopasoanus / A.W. Herpycos. — M. : M3naresnbckuii ieHTp «Akagemus», 2014, — 288 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec id=1827563&cat cd=YARSU

0) 10MOJIHUTE/ILHAS JIUTEpaTypa
1. Opranuzanusi OMOTEXHOJOTHYECKOTO MPOM3BOJACTBA : yuyeOHOoe mocoOue s By30B / A.A.
Kpacnomranosa [u ap.] ; mon penakmueit A.A. KpacnomranoBoil. — Mocksa : M3narenscTBo
KOpaiit, 2021. — 170 c. — (Briciee oOpa3oBanue). — ISBN 978-5-534-13029-4. — TekcT :
AJIIEKTPOHHBIN // OGpa3zoBarenbHas maTdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/448767
2. ®apmarieBTHYECKass OMOTEXHOJIOTHS: yueOHoe mocodue s By3oB / JI.B. Mowucees [u ap.];
nox penakuuert J[.B. Mouceesa. — Buteock: BIMY, 2019. — 293 c.
https://www.elib.vsmu.by/bitstream/123/22665/1/Farmatsevticheskaia_biotekhnologiia_Moiseev-

DV_2020.pdf (smexkTpoHHBI pecypc)

9. MatepunajbHO-TeXHHYecKasi 6a3a, HeoOXoAMMAs [JIsl OCyLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npoiecca mo AMCIHUIINHE.

MarepuanbHO-TeXHHUECKas 0a3a, He0OXOoAUMas ISl OCYIIECTBIEHUSI 00pa30BaTEIbLHOIO
nporiecca 1Mo JUCIUILTHHE BKIIOYAeT B CBOM COCTAB CIEIHAIbHBIC ITOMEICHHS
- yueOHbIe ayTUTOPUHU JJIS IPOBEACHHS 3aHATUH JIEKIIMOHHOTO THIIA;

- yueOHbBIC ayTUTOPHUH /IS TIPOBEACHHUS JTA0OPATOPHBIX PadOT;

- yueOHbIe ayTUTOPUHU JJISl IPOBEACHHS IPYIIIOBBIX U UHIAMBUAYAIbHBIX KOHCYIbTALIUH,

- y4eOHbIe ayTUTOPHUH ISl TIPOBEICHHS TEKYIIIETO KOHTPOJIS M IIPOMEKYTOYHOM aTTeCTaInH;
-[IOMEIIEHUS Il CAMOCTOSITEIbHON PaboTHI;

- TIOMEIIEHUS JUIA XpaHEHUS W MPOQWIAKTHYECKOTO OOCTYKMBAaHUS TEXHHUYECKHX CPEICTB
o0yueHusl.

CrienanbHble TIOMETIEHHSI YKOMIUIEKTOBAHBI CPEACTBAMU OOYUCHUS, CITYKAIIUMH TSI
npezcTaBieHus yueOHoi nHpopmManun 60IbIION ayAUTOPUH.

JInt  mpoBedeHWS  3aHATHH  JIGKHMOHHOTO  THIIA  Hpeaiaralorcss  HaOopbl
JEMOHCTPAIIMOHHOTO  000pyAOBaHUs M  Y4eOHO-HAMNISIHBIX MOCOOWH, XpaHsIIuecs Ha
JIEKTPOHHBIX HOCHTENAX U 00€CTIeunBaloIue TeMaTHIECKNE MILTIOCTPALINH, COOTBETCTBYIOIINE
paboueii mporpamme JUCHUILUIHHBI.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://www.urait.ru/
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=303550&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1827563&cat_cd=YARSU
https://urait.ru/bcode/448767
https://www.elib.vsmu.by/bitstream/123/22665/1/Farmatsevticheskaia_biotekhnologiia_Moiseev-DV_2020.pdf
https://www.elib.vsmu.by/bitstream/123/22665/1/Farmatsevticheskaia_biotekhnologiia_Moiseev-DV_2020.pdf

[TomerieHust A CaMOCTOSITENILHOM pabOThl 00YYAIOIIUXCs OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «VHTepHeT» M obecrneyeHueM JocTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPEely OpraHU3alllu.

Yucno nocagoyHbIX MECT B JIEKIIMOHHON ayAMTOpUHU OOJblIE JIMOO PaBHO CIMCOYHOMY
COCTaBy IOTOKA, & B ayJAWTOPUH AJs JTaOOPATOPHBIX PadOT — CHHUCOYHOMY COCTaBYy TPYIIIBI
oOyJaronuxcs.

[Tomemenust 111 caMOCTOSTENBHON pabOThl O0YYaroIMXCsl OCHALIEHBI KOMIIBIOTEPHOMN
TEXHUKOM C BO3MOXKHOCTBIO NMOAKIIOUEHHs K ceTu «VIHTepHeT» M obecredeHueM J0CTyna K
AIIEKTPOHHON MH(POPMAIMOHHO-00pa3oBarenbHo cpeae AplY.

ABTOD:

Cr. npeniogaBarens Kadeapbl Cé/

OpraHMYEeCcKO 1 OMOJIOTUYECKONH XUMHUHU E.JI. I'paueBa




IIpunoxenne Nel k padoueil nporpaMme AUCHHUIIIMHBI
«buoTexHoJI0rMYecKue NOAX0/bI B NHIEBOM M (hapManieBTHYECKOM NPON3BOICTBE»

DoH/1 OLIECHOYHBIX CPEACTB
JJ151 IPOBe/IeHUs] TEKYIIero KOHTPOJISl yCIeBAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
10 JMCIHUIIHHE

1. TunoBble KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTEepHUAJIbI,
HCII0JIB3YEMBIEC B IIPOLECCE TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH

3anaHus Il CaMOCTOATeJIbHOW PadoThl

3aganuss mo Teme 1. BBenenue. IlpenmMer M OCHOBHBIE HaNpPaBJICHUSI COBPeMEHHOM
OnorexHosoruu. IIpuMeHenne OHMOTEXHOJIOTMYECKHX MOAXOA0B B  INPOM3BOACTBE
JIEKapCTBEHHBIX CPeCTB.

1.1 Ilpeamer ¥ OCHOBHBIE HANPaBJICHUS] COBPEMEHHON OMOTEXHOJIOTUH.

1.2 UcTopust GMOTEXHOJIOTHH.

1.3 [IpeumyiiecTBa GMOTEXHOIOTMUECKUX MTPOLIECCOB.

1.4 IlpumeHeHne OMOTEXHOJIOTUYECKUX [TOIX0/I0B B POU3BOCTBE JIEKAPCTBEHHBIX CPE/ICTB
3ananus no teme 2. KyJbTHBHpPOBaHHE KJIETOK MUKPOOPTraHU3MoB. @epMeHTepbI U UX
POJIb B IUIEBOM M (papMaleBTHYeCKOM IPOU3BOACTBE.

2.1 3ajaun KyJIbTUBUPOBAHMSI KJIETOK B OMOTEXHOJIOTHH.

2.2 OcHOBHbIE 3Tanbl KYJIbTUBUPOBAHUS KJIETOK B OMOTEXHOJIOTHH.

2.3 OnucaHue KJIETOUYHBIX JTUHUH KUBOTHBIX, UCTIOJIb3YEMBIX ITPU OMOTEXHOJIOTMYECKOM
MOJIy4YE€HUU OEJIKOB B MUILIEBOM IPOMBIIUIEHHOCTH.

2.4 TlapaMeTpsbl OJTy4EHHsI LIEIEBOT0 O€JIKa M OCTAaHOBKHU Ipoliecca KyJIbTHBUPOBAHUS B
(apMaleBTUYECKON MPOMBIIIIEHHOCTH.

2.5 KoHCTpyKTHBHBIE 0COOEHHOCTH (hepPMEHTEPOB.

3aganus no teme 3. MH:keHepHasi JH3UMO10THsi. OCHOBHBIE NMOX0/AbI, TPUMeHsIeMble J1JIA
craduausanum pepmMeHToB. IIpMenenne ”MMOOMIN30BaHHBIX ()EPMEHTOB B
NMPOU3BO/JCTBE JIEKAPCTBEHHBIX CPeCTB.

3.1 UnxeHepHas 2H3MMOJIOTUS KaK HarpaBiieHue OMOTEXHOJIOTHH. 3a/1aul MH)KEHEPHOU
SH3UMOJIOTUU. ICTOYHUKHN (epMEHTOB.

3.2 OcHOBHBIE OJXO/ABI K cTaOUIM3aMU (PEPMEHTOB.

3.3 Xumnueckas Mmoaudukaius GepMeHTa.

3.4 ®uznyeckre METOIbl UMMOOHIIN3AIUH (PEPMEHTOB.

3.5 Xumuueckrue MeTo 1l UMMOOUITN3alnu (PEPMEHTOB.

3.6 IIpomblIIIEHHBIE TPOLIECCHI ¢ UCTIONB30BAHUEM UMMOOMIIN30BAaHHBIX (DEPMEHTOB U KJIETOK.
3.7 Tepmosumsl. [IpuMenenue GepMeHTOB U3 IKCTPEMOPUIIOB.

3ananus no teme 4. I'enermueckass nH:xkeHepuu. IIIP-mMerom m ero mpakTuveckoe
npuMeHeHue. bejikoBasi HH:KeHepusl.

4.1 Dransl co3nanus pexkombuHantHoi JIHK. BekTopsl B reHHON HH)KEHEpUH.

4.2 CriocoObl MoJTy4eHusl TeHOB. JTanbl FTeHHON MH)KEHEPHH.

4.3 CexBenupoBanue JJHK.

4.4 [uxn [THP — moaumepa3Ho# IIEMHON peaKITuu.

45 Ilenn ¥ 3Ha4YeHHWE 3aMEH AMUHOKHCIIOTHBIX OCTaTKOB B Oenkax-(pepmeHtax. OCHOBHBIC
JOCTHOKEHUS 0eNKOBOM nHxeHepuu. OpraHu3anys aHaIMTHYECKOr0 KOHTPOJIS KauecTBa OENIKOB.
4.6 KpaTkas xapakTepHCTHKa HaNpaBJICHUH KJICTOYHOW WH)XEHEPUH )KUBOTHBIX U YEJIOBEKa.

4.7 IlpuMeHeHre TeHHON MHXEHEPHUH B MUIIEBOU U (papManieBTHIECKON MPOMBIIIIICHHOCTH.



3aganus no reme 5. UMmMyHHast OuorexHosorus. Bakuunbl: Kiaccupukanus, noJry4eHue.
[IpuHUUNBI NOJyYeHUS] M NPHUMEHEHUs] MOHOKJIOHAJIBHBIX aHTHTeJ. MeToabl
HMMYHOAHAIN3a

5.1 OcHOBHBIE IPUHIUIIBI PAOOTHI UMMYHHOM cuctemMbl. CTpoeHue U PYHKIIMHU aHTUTEIL.

5.2 MOHOKJIOHAJIbHBIE AHTUTENA, THOPUIOMHAs TEXHOJIOTUS UX ITOJIY4YEHHUS.

5.3 IlpumeHeHHEe MOHOKJIOHAIbHBIX AHTHUTEN B MPOU3BOJCTBE W aHANU3€ JIEKAPCTBEHHBIX
CPEJICTB.

5.4 Bakiunsl: kiaaccuduKaius, ojiydeHue, IpuMEeHEHHE.

5.5 urokunbl. TexHOIOTUS TOTYYEHUS JEKAPCTBEHHBIX CPEJCTB HA OCHOBE MHTEPPEpOHOB. Mx
MPUMEHEHHE.

5.6 Kiaccudukanus MeTof0B UMMyHOaHanu3a. [lepcrieKTHBHBIE TEXHOJIOTMH UMMYHOAHAIN3A!
nMMyHoceHcopbl, UXA.

5.7 Ummynodepmentnsiii ananu3 (MPA) u ero npuMeHeHHE.

3apanusi mo TemMe 6. MeToabl BbIEIEHHS] H OYMCTKH 1[€JIEBOT0 MPOAYKTA GHOTEXHOJOTHIECKOro
npoiecca.

6.1 Brienenue u 04MCTKa 1EIEBOT0 Oeika U3 KyJIbTypajdbHON CPEIbI.

6.2 LlentpudyrupoBanue u ero Buabl. [I[pumeHeHne B 0MOTEXHOIOTHYECKHUX MPOIECCaX.

6.3 Meronb! puiIbTpanuu, TUIEl PUIBTPOB.

6.4 DkcTpakius npu nepepaboTke KyIbTypaaibHOU CPEIbl.

6.5 OuncTKa eNeBOro NPOAyKTa METOJaMHt MIperapaTUBHON XpoMaTorpadun. PasHoBHIHOCTH
METOJIOB M UX MPUMEHEHUE B OMOTEXHOJIOTUH.

HpI/IBe,I[eHHbIe BBIIIC 3aIaHUA MOT'YT OBITH MCITOJL30BaHbI B KAYECTBE TEM JJIA
MOATOTOBKH JOKJIAA0B C MPE3CHTALIUAMMU.

IIpaBuJja BbICTABJIEHUS OLEHKH M0 pe3yJbTaTaM J0KJIa/a:

- Omauyno  BBICTABISETCS oOOydaromeMycsi, €cld OH BJaJIeeT KaTeropualbHbIM
arnmapatoMm, O(GOpPMIUI JOKJIAJ COTJacHO TPEOOBAHHSAM, MOXKET BBICTYIIUTH C JOKJIAIO0M,
MPUBECTH KJIacCU(UKAIHMIO (PaKTOPOB SIBICHUS M TPOAHAIU3UPOBAThH MOJTyUeHHBIE PE3yabTaThl,
OOBSCHUTH NPUYUHBI OTKJIOHEHHUH OT KEJIAeMOro pe3yibTaTa, OTCTOSITh CBOK TOUYKY 3PEHHS,
NpUBOJIS (PaKThI, MOKET OTBEYATH Ha BOIIPOCHI.

- Xopowo BbICTaBIsieTcss OOydaromieMycsl, €CIM OH  BIQJICeT KaTerOpHaIbHBIM
anmaparoM, oopMIIT TOKJIaa COTJIACHO TpeOOBaHUSIM, UMEIOTCS HE3HAUUTEIbHBIE HEA0UYETHl B
0(QOpPMIIEHUH, MOKET BBICTYIUTH C JOKJIAJOM, MPUBECTU KiIaccUPUKALUIO (PaKTOPOB SABIECHHUS,
MO>KET OTBEUYaTh Ha BOMPOCHI.

- Yooenremeéopumenvno ~ BBICTaBIseTCS ~ oOyyarolieMycs,  €cld  OH BIIAJEeT
KaTerOpualbHBIM  ammaparoM, oOQOpMUI JOKIAJ COTJacHO TpPeOOBaHUSAM, UMEIOTCS
3HAYUTCJIBbHBIC HEOAOYECTHI B O(l)OpMJ'IeHI/II/I, MOXKET BBICTYIIUTH C JOKJIAIOM.

- HeyooenemeopumenvHo BBICTaBJISIETCS oOyuaroneMycs IPU OTCYTCTBUH
MOJATOTOBJICHHOTO  JIOKJIaga,  COOOMIEHWS W B CiIy4ae IOJHOTO HECOOTBETCTBHUS
MOATOTOBJICHHOW MH(GOPMAIIUU 3asIBICHHON TeMe.

IIpuMmepsl 3a1aHui

1. Kakue pa3HOBHIHOCTP MeTOAa  LEHTPU(DYTUPOBAHHUS LIUPOKO MHpPUMEHSETCS B
MIPOM3BOJICTBE MPOAYKTOB M JIEKapCTBEHHBIX mpenaparoB? IloaroroBpTe mNpe3eHTALUU IO
NPUMEHEHHIO METO/a B MUILEBOM U (hapMaIleBTUYECKOM IPOU3BO/ICTBE.

OTtBer: mnpenapaTUBHOE LEHTPUPYTHPOBAHUE, METOJ TNPHUMEHUM [UIS BBIACICHUS
OCHOBHBIX OMOJIOTMYECKUX MaKpoMojeKyid. CTyIeHThl FOTOBST MPE3EHTALUU 110 MPUMEHEHHUIO
METOAa IMPENapaTuBHOTO LEHTPUPYTUPOBAHUS B IHUIIEBOM H (papMaleBTHIeCKOM
IIPOU3BOJCTBE.
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2. llomyuyenme cyOcTaHIMHM aCKOpPOMHOBOM KHCIOTHI SIBJISAETCS MHOTOCTaJIUHHBIM
IPOLIECCOM, B KOTOPOM COUYETAIOTCS METObl OPraHMYECKOr0 ¥ MUKPOOHOJIOTHYECKOTO CHHTE3A.
Kakoli  mpeamecTBEHHMK  aCKOPOMHOBOM ~ KUCJIOTBI  MOJY4YalOT €  HCIOJIb30BAHUEM
OMOTEXHOJIOIMH U KaKOBO 3HaU€HHE ITOT0 3Tara Jyis BCEro rnpouecca B Hesom?

OtBer: AckopOuHOBast Kucia0Ta, Wik BUTaMuH C - 3TO BUTAMHUH, UMEIOLIUIICS y BCexX
BBICHIMX PACTEHHH W KUBOTHBIX; TOJIBKO YEJIOBEK M MUKPOOBI HE CHHTE3UPYIOT €€, HO JIIOJIM
OHa HeoOXoauMa, a MUKpOObI HEe HYXJaroTcs B Hel. M, TeM He MeHee, onpeseieHHbIE BUIbI
YKCYCHOKHCIIBIX OaKTepuil MpHYaCTHbI K OHMOCHHTE3Yy MOJYHNpPOAYKTa 3TOH KMCIOTHI - L-
copbo3pl. Takum 00pa3oM, Bech IPOLECC NOIYYEHUS ACKOPOMHOBOW KHCIOTBI SIBISIETCS
CMEIIaHHBIM, TO €CTh XHMHUKO-(epMEHTAaTHUBHBIM. Jlamee CTyOeHTHl NPHBOISAT YpaBHEHUS
XMMHUYECKHX PEaKLUil U YKa3bIBAIOT Ha3BaHUs (DEPMEHTOB.

3. MHzyuure ocobGeHHOCTH (DePMEHTALMOHHBIX amlmaparoB s IPOU3BOJACTBA
JICKAPCTBCHHLBIX CPEACTB U OTBCTHTC HA BOIIPOCHI:

3.1 Ilepeuncnure 0COOEHHOCTH KOHCTPYKIIMH (PEPMEHTEPOB U X Ha3HAUCHUE.

3.2 Kak perynupyroT nojady Bo3ayxa B anmnapar?

[Tpumep orBeTa Ha Borpoc 3:

3.1 depmentep cHaOXeH MeHIANKON (MpomeriepHoi, TypOMHHON) A oOecredeHus
XOpOIIET0 MaccooOMeHa W CHEeNHaIbHBIM YCTPOHCTBOM MJISi IMOJAYM CTEPUIBHOTO BO3IyXa
OTpe/ielIeHHON TemmepaTypsl - 6apOoTrepoM. B HuKHeEN yacTu ammapara UMEIOTCS yCTpOMCTBa
JUISL CO3/IaHUSI BUXPEBBIX TOTOKOB, KOTOPHIE IMPEMSTCTBYIOT OOPa30BAHUIO «3aCTOWHBIX 30HY.
CoBpeMeHHbIE (epMeHTephl CHA0XKEHBl KOHTPOJIBHO-MU3MEPUTEIbHON ammapaTypoi, KoTopas
obecrieunBaeT KOHTpoib pH, Temmeparypsl BHyTpu (epMeHTepa, KOJMYecTBa KHCIOpoJa B
cpele, NaBIeHUS BHYTPH almapara u T..I.

3.2. BaxHOCTh a’panuu Ha cTajguu (hpepMeHTaInu 00yCIOBJICHA TEM, YTO OOJBIINHCTBO
UCTIOJIb3YEeMbIX ~MHUKPOOPIaHU3MOB-TIPOJYLIEHTOB  sIBIAIOTCA  adpobamu. IloTpeGHOCTH B
KHCJIOPO/Ie 3aBUCHT OT KOHIEHTpPAlMd OHMOMAacchl W €€ METabOIMYeCKOW AaKTHBHOCTH, YTO
TpeOyeT perylnpoBaHUs CKOPOCTH MOAAYM BO3JyXa B ammapar. Perynsiuio ocymiecTBISIOT 10
COBOKYITHOCTH TIapaMETPOB, XapaKTEPU3YIOIMX METa0OJMUECKYI0 aKTUBHOCTh KYJIBTYpHI:
CKOpPOCTH NOTpeOIeHUs yriepoa, a30Ta, KUCI0poa, HHTEHCUBHOCTH JbIXaHus, U3MeHeHus pH,
KOHIICHTPAIIUH PACTBOPEHHOTO KHCIIOPO/Ia, BI3KOCTH KYJIbTYPaTbHOHN KUAKOCTH, KOHIICHTPAIIUN
OMOMACCHI U T.1I.

Tect 1. UH:KeHepHAsi JH3MMOJIOT HSI.
1. B mnpou3BoACTBE CyXOro MOJOKa M JJs YCKOPEHHS CO3PEBAHMSI CHIPOB HEOOXOAMMBI

bepMenTsI, 00anaronmme AKTUBHOCTBIO
A. aMHIIOIUTHYECKOM b. nunonutrueckon
B. neruaporenasHoun I'. HykeasHou

2. K Mmeronam ¢u3udeckoirt MMOOMIM3aIu (pepMEHTOB OTHOCST

A. nobasnenue cyocrpara i 3¢dexropa

b. BKiItOYEHME B Teib

B. ciiuBanue Mosnekyn gpepMeHTa MeXIy coOon

I'. nmoGaBiieHHE OPraHUYECKUX PACTBOPHUTEIICH

3. Meronpbl, oTHOCAIIMECS K XUMUYECKOH Moau(UKannuu GepMeHTOB
A. no0GaBrieHHE TIIHIIEpUHA TUOO0 dTaHOIA

b. wacTuuHbIil poTeon3

B. BBeneHue pepmeHTa B pacTBOp MOHOMEPA U MTOJIUMEPU3ALUS

I'. pochopunupoBanue
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Tect 2. UMMyHHasi 6MOTEXHOJIOTH sl
1. JlurupoBanue — 310
A. pazpe3anue JIHK 4-ka u nma3mMuibl 3HA0HYKII€a301;
b. or6op knoHOB GakTepuii ¢ pekomOuHanTHOM JJHK;
B. Bximouenue ¢pparmenta JJHK denoseka B mrazmuny;
. BBeJileHNE peKOMOMHAHTHBIX TUIa3MUI B OAKTEPHIO
2. CnuT-BaKIMHBI COJIEPKaT

A. )XUBbBIE MUKPOOPIaHU3MBbI b. yOuTHIX (MHAaKTUBUPOBAHHBIX)
BO3OyauTENICH
B. anturena Bo3OynuTenei . anTurensl BO30yauTenen

3. Kuakue wam IHOQUIN3UPOBAHHbBIE JIEKAPCTBEHHBIE CPEICTBA, COJEpPIKAIME OYMILEHHbIE
UMMYHOTJIOOYJTMHBI WM (parMEeHThl MMMYHOTJIOOYJIMHOB, TOJYYE€HHBIE W3 CHIBOPOTKH WU
IU1a3Mbl IMMYHU3UPOBAHHBIX JKUBOTHBIX Pa3IMYHBIX BUJIOB — 3TO
J1s yero ux NpUMEHSIOT?

4. Bcem m3BectHas BIJK — BakinuHa npotuB TyOepkynés3a, NMPUrOTOBJIEHHAs M3 LITaMMa
ocnabJieHHOW >KMBOW Obrubell TyOepkyné3noit manouku (Mycobacterium bovis), koTopas
IPAaKTUYECKH yTpaTUia BUPYJIEHTHOCTh Ul YeJOBEKa, Oylydu CIIELUAIbHO BBIPAIIEHHOW B
ucKkyccTBeHHOH cpene. [Ipoxnaccuduunpyiite 3Ty BaKLMHY 110 pa3InYHbIM KPUTEPUSIM.

CamocrostenbHas padora Nel. I'eneruueckas unxxenepun. IILP-meToa u ero
NpPaKTH4YeCcKoe NpuMeHeHne. beJikoBasi nH:KeHepusl.

1. Jlaiite ompeneneHue TMOHATUAM TE€HHOW WMHXKEHEPHUM: PECTPUKIMSA, JIMTHUPOBAHUE,
TpaHcopmalusi, CKpuHUHT, cekBeHupoBanue /JHK.

2. DTarbl NPOMBIIUIEHHOTO NTOJIY4€HHs HHCYJINHA.

3. Orans [ILP: cyTs, ycnoBus.

IIpaBujia BbICTABJICHUS OLIEHKH 110 Pe3yJIbTaTaAM CAMOCTOATEIbHOI padoThl:

[TucbmeHHas camocTosiTenbHast paboTa COCTOUT U3 HEOONIBIIOTO KOJINYECTBA CPEAHUX 110
TPYAHOCTH BOIIPOCOB WM 33/1aHUM, TpeOyIOIIKX Moucka 000CHOBaHHOTO oTBeTa. [IucrMeHHas
caMmocTosiTeNlbHas paboTa CTyJdeHTa JOJDKHA 3aHuMMarh He Oonee 20-30 MHHYT ydeOGHOro
3aHATHS ¢ pa300pOM NMPaBUIIbHBIX PEIICHUN Ha CIIEIYIOIEM 3aHATHU. B 3aBUCUMOCTH OT ypOBHS
paboThI, CTYACHT NOJIYYaeT 3a He€ OTMETKY «3aUTEHO» I «HE 3a4TEHO».

Kputepun o1ieHKM MHUCbMEHHOM caMOCTOATEIbHON padOThI CTYAEHTA:

3ayTeHo: B NHMCbMEHHOH (hopMe TMOATOTOBIEH pPAa3BEPHYTHIA OTBET, COJIEp KA
OCHOBHBIC 3HaHUS IO TeMeE; JIOTMYHO IPEACTaBIeH 0000MIAOIMi MaTepuasl MO 3aJaHHON
npobieme.

He 3auTeHO: 1aHO HENpPaBHUIBHOE WM K€, B 3HAYUTEIBHOE CTEIIECHU, HEIOJIHOE
pacKphITHE MOCTABJICHHOM 3aJjaudl ¢ Cephe3HBIMU NMpoOeraMu U COOSIMHU B JIOTHKE H3JIOXKEHUS
MaTepuaa; 1100 e MUCbMEHHBIN OTBET M0 3aJ]aHHI0 HE MOJIy4YeH BOBCE.

Ciaaya oT4eToB 10 JIA0OPAaTOPHBIM padoTam
[To GONMBIIMHCTBY TeM Kypca CTYACHBI BBIMOIHSIIOT 1a00paTopHbie paboThl, 0OhopMIIsIOT
ux B paboyell TeTpamu, WHTEPHPETHPYS PE3yJbTaThl HKCIEPUMEHTA, 3aTeM 3allUIIAI0T
nabopatopHble pabOThI, OTBEYast Ha BOMPOCHI MPEIo aBaTes.

IIpaBujia BeICTABJIEHNS OLIEHKH M0 pPe3yJabTaTaM J1a00paTOpPHOii padoThI:

- OmauyHo BBICTABIIACTCS, €CIU OOYJaIOIIMICS HMMEET TIIYOOKHE 3HaHUsS Y4eOHOTO
MaTepuana Mo TeMe JabopaTopHO paboTh, MOKA3bIBAET YCBOCHHE B3aMMOCBSI3U OCHOBHBIX
MOHATUI WCIIOJIb3YeMbIX B pabOTe, CMOT OTBETUTh HAa BCE YTOUHSIONIME M JOTOJHHTEIHHBIC
BOTIPOCHI, JEMOHCTPUPYET 3HAHHS TEOPETHUYECKOTO M MPAKTUYECKOro MaTepuanga 1Mo TeMe
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nabopatopHoli paboTHI, OmpenenseT B3aHMMOCBSI3M MEXAY IOKa3aTels MU 3a7ayd, JacT
IIPABWIBHBIM QJITOPUTM PEIICHHs, ONpPENEseT MEXAUCHUILUIMHAPHBIE CBA3M II0 YCIOBUIO
3a1aHUA.

- Xopowio BBICTaBIS€TCA, €CIM OOydaroluiics MokKa3an 3HaHWE y4yeOHOro marepuana,
YCBOWJI OCHOBHYIO JIMTE€paTypy, CMOI OTBETUTb IIOYTHM IIOJIHO HAa BCE 3aJaHHBIC
JIONIOJIHUTEbHBIE M yTOYHsAMOmME Bompochl. OOywaromuiics AEMOHCTPUpPYET 3HaHMS
TEOPETHUECKOT0 M MPAaKTUYECKOro Marepuaja 10 TeMe J1a0opaTOpHOW paboThbl, JOIycKas
HE3HAYUTEIIBHBIE HETOYHOCTH IpU  PEIIEHUM  3a4ad, HMes HENOJHOE IIOHMMaHHE
MEXTUCIUILTMHAPHBIX CBSA3CH MPHU MPaBHJILHOM BHIOOPE AITOPUTMA PEIICHUS 3a1aHUsL.

- Yooenemeopumenvno BbICTaBIAETCS, €CIM 00yYarOLIUIiCS B LIEJIOM OCBOMJI MaTepuall
nabopartopHoii pa®OTHI, OTBETWJ HE HAa BCE YTOUHSAIONIME U JOMOJHHUTEIbHBIE BOIPOCHI,
oOyyaroIuiics 3aTpyAHAETCS C MPABUIBHON OLIEHKOH NPEeJIOKEHHOU 3a1auu, AaéT HEMOJIHbIN
OTBET, TPEOYIOUINI HABOSIINX BOIIPOCOB MPETIOJaBATENs, BHIOOP aIrOpuTMa pEIICHUs 3a/1auu
BO3MOXXEH IIPU HABOJSALIMX BOIIPOCAX IPENOAaBaTels.

- Heyoosenemseopumenbno  BbICTaBIIA€TCS ~ oOydarolmieMycs, €CIM OH  HMeEeT
CyLIECTBEHHbIE MPOOEIBl B 3HAHUSAX OCHOBHOIO y4eOHOro MaTepuasa jgadopaTopHOW paboThI,
KOTOPBIN ITOJTHOCTBK) HE PACKPBLI

@OH/BI OLICHOYHBIX CPEACTB M0 JUCHHUILUIMHE TPEAYCMATPUBAIOT IPOBEPKY UHIANKATOPOB
JOCTH>KEHHSI KOMITETEHLIUMN.

2. CiuCOK BONPOCOB M (MJIM) 32IaHUH VI IPOBEJACHHUS MPOMEKYTOYHOM aTTeCTALNH
Cnmcok BONPOCOB K 3a4eTy:

1. IIpenmeT 1 OCHOBHBIE HAIIPABICHUS COBPEMEHHOM OMOTEXHOIOTHH.

2. OcOOEHHOCTH U TIPEUMYIIECTBA OMOTEXHOJIOTHUECKUX TTPOIICCCOB.

3. UWmHxeHepHas »HH3UMOJIOIMA KakK HarpaBlieHHe OWOTEXHOJIOTMH. 3aJadd HHXXEHEPHOH
sH3UMOJIOTUU. IcTOUHMKN epMEHTOB.

4. OcHOBHBIE OAXO0/IbI K CTaOMIM3alNU (PEPMEHTOB.

5. Xumuueckast Moaudukanus GepMeHTa.

6. dusznueckre MeTo Il UMMOOUIM3AMU (PEPMEHTOB.

7. XuMU4€eCcKre MeTO/1bl UMMOOMIN3alMU (PepMEHTOB.

8. Hcnonb30oBaHne MMMOOMIIM30BAaHHBIX (DEPMEHTOB B NMPOU3BOJCTBE MUILEBBIX MPOIYKTOB U
JIEKapCTBEHHBIX CPEJICTB.

9. Tepmozumsl. [lpumenenne GepMEHTOB U3 SKCTPEMODHIIOB.

10. OcHOBHBIE NOHATHUS TEHETHYECKOW HHKEHEPHUH.

11. Drans! coznanus pekomOounanTHoi JJHK. BekTopsl B reHHON HHKEHEPHH.

12. CrtocoObI moTydeHust TeHOB. DTaIlbl TeHHOW WH)KEHEPUH.

13. CexBenupoanue JIHK. [uxn [TIP — monumepasHoit emHO# peakiuu.

14. llenm u 3HaYeHWE 3aMEH AMHUHOKHCIOTHBIX OCTAaTKOB B Oenkax-pepmeHTax. OCHOBHBIE
JOCTHOKEHUS 0eNKoBOM nHxeHepuu. Opranu3aiys aHaAIMTHYECKOT0 KOHTPOJIS KauecTBa OENIKOB.
15. KpaTkas xapakTeprcTHKa HallpaBIeHUN KJIETOYHOW MHKEHEPUH KUBOTHBIX U Y€JIOBEKa.

16. IlpumeHeHre TeHHON MH)KEHEPUH B MUIIEBOH U (hapMalieBTUYECKON MPOMBIIIIEHHOCTH.

17. UMMyHHBIE OMOTEXHOJIOTHH B (papMaIieBTHYECKOM IPOU3BOJICTBE.

18. MoHOKJIOHaNbHBIE aHTUTENa, TUOPUAOMHAs TEXHOJOTHA HX MoiydeHus. llpumeHnenue
MOHOKJIOHQJIbHBIX aHTHUTEN B IPOU3BOICTBE U aHAJIN3E JIEKAPCTBEHHBIX CPEIICTB.

19. Bakuunsl: knaccuukanus, nojrydeHue, IpuMeHeHue.

20. Bune! Bakiima or COVID-19.

21. Iuroxunbl. TexHOIOTUS TOTYUYEHNUS JEKAPCTBEHHBIX CPEJCTB HA OCHOBE MHTEPPEepOHOB. Mx
IPUMEHEHHE.
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22. Knaccudukanuss mMeronoB mmMmyHoaHanusa. MmmyHnodepmentHsiii anamuz (MDA) u ero
npuMeHeHne. [lepCcreKTHBHBIC TEXHOJIOTHH MMMYHOAHaIH3a: UMMYyHOCEeHCOpBI, MXA.

23. Beigenenre U OYNCTKA MEeNIEBOTO OeKa U3 KyJIbTYPallbHOU CPE/IbL.

24. llentpudyrupoBanue u ero Buabl. [I[puMeHeHre B OMOTEXHOJIOITHYECKHX IPOIIECCax.

25. Meronsl punbTpanyu, TUIEL (GUITBTPOB.

26. DKCTpakIus Ipu nepepadboTKe KyJIbTYPAIbHOU CPEIbl.

27. OuucTKa 1EeNeBOro MpoAyKTa METOJaMH MpernapaTuBHOW XxpoMaTtorpaduu. PasHoBuIHOCTH
METO/IOB ¥ UX MMPHUMEHEHHE B OMOTEXHOJIOT HH.

OneHka yCTHOTO OTBETA HA 3a4eTe
VY CTHEBIN OTBET HA 3aUYETE OLIEHUBAETCA 110 2 OAJIBHOU CUCTEME.

OTMeTKa «3aYTCHOY CTaBUTCA, €CJIN:

- 3HaHHuA OTJIMYarOTCA FHY6HHOﬁ n COACPIKATCIbHOCTBIO, JacTCsa ITOJTHBIN
I/ICLIepHI)IBaIOIIII/If/'I OTBCT, KakK Ha OCHOBHBIC BOIIPOCBHI K 3a4€Ty, TaK HW Ha
JOITIOJIHUTCIIBHBIC,

- CTYZCHT CBOOOHO BJIaJI€eT HAYYHOH TEPMHUHOJIOTHUEH;

- OTBET CTYyJEHTa CTPYKTYpUPOBaH, COACPKHUT aHaIU3 CYLIECTBYIOLIMX TCOPUM, HAYUHBIX
IIKOJI, HAIIPABJICHUI U UX aBTOPOB IO BOTIPOCY OMIIeTa;

- JJOTUYHO U JI0Ka3aTeJIbHO PACKPbIBACT IPOOIEMY, IPEITI0KEHHYIO ISl PELLICHMS;

- OTBET XapaKTepU3yeTCs TITyOMHOM, TOJTHOTON M HE COICPKUT (PaKTUICCKUX OIINOOK;

- OTBET WJUIIOCTPUPYETCS IpUMEpaMH, B TOM 4YHCI€ M3 COOCTBEHHOM NPaKTHUKH;

- CTYACHT JACMOHCTPUPYET YMCHHEC APTYMCHTUPOBAHO BECTHU Auajior U HAYYHYIO
JUCKYCCHIO.

OTMeTKa «HE3aUYTCHOY CTaBHUTCA, €CIIN:
- 06H21py>K€HO HC3HAHWEC WJIM HCIIOHMMAHHUEC CTYACHTOM CYHIHOCTHOﬁ qaCcTHu JUCLMITIIUHBI,
- COACPpIKaHUC BOIIPOCOB ouiera He PACKpPBITO, AOIMYCKAKOTCA CYIICCTBCHHBIC q)aKTI/I‘-ICCKI/Ie
0HH/I6KI/I, KOTOPBIC CTYACHT HE MOXKCT UCHIPABUTH CAMOCTOATCIIBHO,
- Ha 6OJ'II>HIYIO YaCTb JOIOJHUTECIBHBIX BOIPOCOB IO COACPKAHWUIO JSK3aMCHa CTYACHT
3aTPYAHACTCA OAaTh OTBET UJIM HC NACT BEPHBIX OTBETOB.
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I[Mpuaoxenne Ne2 k padodeil nporpaMme I CIUAININHbBI
«buoTrexHoJ0rHYecKHe NMOAX0AbI B MUIEBOM U (papMalieBTHYECKOM NPOU3BOACTBE)

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBHOW  QopMOIf  U3NOXKEHUST  y4eOHOro  Marepuaina [0  JUCIUIUIMHE
«buorexHomoruyeckre MOIX0bl B MUIIEBOM M (hapMalleBTUUECKOM IPOU3BOJICTBE» SBISIOTCS
JICKIIMU U 1a00paTOPHBIC 3aHATUS C HUCIIOJB30BAHHEM MPE3CHTAUNA M BHIEOMATEPUAIOB. DTO
CBS3aHO C T€M, YTO y4eOHBIH MaTepuall COACPKUT OOJIBIIOE YUCIO TAOJUI, PUCYHKOB, CXEM,
KOTOPBIC 3aT€M HCIOJB3YIOTCS CTYIEHTAMH B CaMOCTOSITENILHOW paboTe MpH IMOATOTOBKE K
3aHATUSIM.

OuyeHb BaKHBIM KOMIIOHEHTOM 3aHSITHI SBJISETCS BBITOTHEHUE TabopaTopHbIX padort. [1o
pe3ynpTaTaM  [pOJENaHHOM  paboOThl  CTYIAEHTHl  (OPMYIUPYIOT  BBIBOZABI,  ydarcs
WHTEPIPETUPOBATh PE3YJIHTATHI IKCIIEPUMEHTA Ha OCHOBE aHAJIW3a JIMTEPATYPHBIX JAHHBIX.

OcBoHTh BOMPOCHI, M3JIaraeMble B MPOIECCe M3YyUEHHUS AUCHUIIIMHBI CaMOCTOSTEIbHO
CTYJIEHTY CJIO0XHO. [loaTOMy mocelieHne BceX ayAUTOPHBIX 3aHSATUN SBIISIETCS COBEPIIEHHO
HEOOXOIUMBIM.

3aBepmaronieit (HopMoi KOHTPOJIS IO JAHHON TUCIUIUIMHE SIBJISICTCS 3a4€T, OJIMOTOBKA
K KOTOPOMY JIOJDKHA OCYIIECTBISITECS MPEUMYIIECTBEHHO C HCIOJb30BAaHMEM MAaTepHallOB
JIEKIMM, 3a/IaHUil, BBITIOTHAEMBIX CTYJIEHTaMH Ha MPAKTUUECKUX 3aHATUSIX U TIPHU MOATOTOBKE K
HUM.

YueGHO-MeTOIMYECKOE 00ecTiedeHHEe CAMOCTOATEILHON PA0OTHI CTYeHTOB MO AUCHUTIIHHE

JInst caMOCTOSITETIbHOM PabOThl CTYJICHTOB PEKOMEH/IYETCsl UCIOb30BaTh JIUTEPATYPY,
yKa3aHHYIO B pasjielie 8 JaHHOM MporpamMMBl.

Takoke i mog0opa yueOHOM JUTepaTyphl PEKOMEHIYETCSl HCIIOIB30BATh sl HHTCPHET-
pecypcos:

1. http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php Dnexrponnas 6ubimorexa yu4eOHBIX
marepuanioB  Spl'Y: OGonee 3000 mONMHBIX TEKCTOB Y4YEOHBIX M y4EOHO-METOJHYECKHX
MaTepUaliOB MO0 OCHOBHBIM M3Y4aeMbIM JIHCIUILIMHAM, U3JaHHBIX B YHHBEPCHUTETE.

2. http://urait.ru DNeKTPOHHO-OMOIMOTeYHAS cucremMa «OpaiiT»:
MYJIbTUAMCIMIUIMHAPHBIA  pecypc (yueOHas, HaydyHas U XYJAOKECTBEHHas JIUTEeparypa,
MEPUOHNKA)

3. http://window.edu.ru/catalog Mudopmarmonnas cuctema "EamHoe OKHO JoCTyma K
oOpa3oBaTeNbHBIM ~ pecypcaM':  CBOOOAHBIM  JTOCTY K  WHTETPAJbHOMY  Karajory
00pa3oBaTeNbHBIX HHTEPHET-PECYPCOB M K DJIEKTPOHHOW OHOIMOTEKE y4yeOHO-METOIUYECKHUX
MaTepualioB ISl 0OLIET0 U MPOpECCHOHATFHOTO 00pa30BaHHUSI.
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