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1. HEJIA U 3AJAYN OCBOEHUA JUCIIUITJIMHBbI
1.1. Heab ocBoeHusi aucuumiuHbl buodapmaneBTnka - QopMHpOBaHHE Yy CTYACHTOB 3HAHUH O
COBPEMEHHOM  (papmaleBTMKE, O  IPOU3BOACTBEHHO-TEXHOJIOIMUYECKMX  IpobiemMax  mpolecca
U3TOTOBJICHUS JIEKAPCTBEHHBIX CPEICTB € YYETOM IOCIEAYIOIEH Hay4yHO-HCCIEN0BAaTEIbCKOU H
poeCCUOHATILHOMN AEATEIbHOCTU B MEUKO-0MOIOrnYeCcKOM chepe.

1.2. 3aga4uu ocBOeHM S AUCHHUILINHEI:

- ocBoeHHE 0a30BBIX 3HAHUU O COBpPEMEHHOH (apmarieBTHKe, OMOpapMaNEeBTUYCCKOW KOHIICTIIIHH
TEXHOJIOTHH JICKAPCTBEHHBIX IIPENapaToB;

- 3HAKOMCTBO C O6IJ_II/IMI/I HpI/IHLII/IHaMI/I pa3pa60TK1/1, HCIIBITAHUA U peI‘I/ICTpaI_II/II/I JIeKapCTBeHHLIX
MpenapaToB, METOIOJOTHEH ONTHMH3AIMU CYIIECTBYIOIMINUX JICKAPCTBEHHBIX IpernapaToB Ha OCHOBE
COBPEMEHHBIX TEXHOJIOTHH U OMo(apManeBTHUECKUX UCCIETOBAaHUNA B COOTBETCTBUU C MEKIYHAPOIHOM
CUCTEMOM TpeOOBaHUM U CTAaHIAPTOB;

- OCYIIECTBIIATH MTOUCK, OTOOP M aHAIN3 WH(OPMAINH, TOTYYCHHON U3 Pa3IMYHBIX UCTOYHUKOB, C IIEIIBIO
ONTHMAJIBHOTO pEIIeHUs B COOTBETCTBUU C TpeOoBaHMsIMH [ OCyZapCTBEHHON periaMeHTallHH,
npoecCHOHANTBHBIX 33/1a4, KaCaIoNUXCsl POU3BOJICTBA, KOHTPOJIS KAUYECTBA M XPAHCHHUS JICKAPCTBCHHBIX
CPEJIICTB M IpeIapaToB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1 VYuyeonas mucuunmaunna b1.J[.10.01 «buodapmameBTHKa» OTHOCHTCS K JJICKTUBHBIM
JUCHMILUIMHAM ydyeOHoro miuaHa. Kypc uumraercs B 7 ceMecTpe, o0wias TPYAOEMKOCTb JUCIUIUIMHBI
COCTaBJIsICT 2 3a4eTHbIC €MHULIBI WM /2 Yaca, U3 HUX Ha KOHTaKTHYIO paboOTy CO CTYJIE€HTaMHU BbIJIEIEHO
28 4acoB: 14 4 NeKIMOHHBIX U 14 9 MpaKTUYECKUX 3aHATUH, 44 4 3aIlUIaHUPOBAHO HA CAMOCTOSITEIHHYIO
paboty oOy4aromuxcs.

2.2. JIns n3yveHus JaHHON y4eOHOM IMCUMIIJIMHbI HE00X0AUMBbI 3HAHMS, YMEHUS] M HABBIKH,
(opMupyeMble NpeAIeCTBYIOIIUMH YYeOHBIMU JUCHHMIVIMHAMM: [IUTOJIOTHS, OMOXUMHUS, BBEJICHHE B
OMOTEXHOJIOTHIO.

3HaHUA: O CTPYKTYPHO-(YHKLIMOHAJIBHON OpraHM3alUM KIETOK M KJIETOYHBIX CTPYKTYp, O
npoueccax XKU3HEAESITEIbHOCTH Ha KJIETOYHOM YpPOBHE, OMOXMMHUYECKHUX OCHOB >KU3HENEATEIbHOCTH,
CBOMCTBA M ()YHKIIMU OCHOBHBIX KJIACCOB OPraHMYECKMX BEIIECTB B KJETKAaX W LEJIOCTHOM OpraHH3Me,
OCHOBHBIX OMOTEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOICTB, OCHOB T€HHOMN U KJIETOUYHOMN UHKEHEPUH.

YMeHus: naBaTh OLIEHKY (DYHKIMOHAIbHOMY COCTOSIHUIO KJIETOK; OOBSCHATH OMOXMMHYECKHE
OCHOBBI )KM3HEIEATEIbHOCTH, MOJIb30BAThCS CIIEUANIbHON YyUeOHON U HAy4YHOH JUTEepaTypol, OCHOBHBIM
1a00paTOpHBIM ~ O0OPYZOBaHUEM; OOBSCHATh HEOOXOJAMMOCTH U BO3MOXHOCTH  NPUMEHEHUS
OMOTEXHOJIOTMUECKHUX MPOLECCOB, MIPUEMOB TIE€HHOM U KIETOYHOM WH)XXEHEPUH [UIsl MOJyuyeHUs
¢dapMcyOCcTaHIIMi, TOJB30BATHCS CHENMAIbHOM y4eOHOW M HaydyHOM JIMTepaTypoil, OCHOBHBIM
71a00paTOPHBIM 000PYyI0BAaHUEM

HaBbiku:. BrajieHUs] 3HaHUSAMH JJIs1 OOBSICHEHUS MPOLIECCOB KHU3HEEATENbHOCTH Ha KJIETOUHOM
YpOBHE, NIpPHUMEHEHUS OHMOXMMHUYECKOW TEPMHUHOJOTHEH U MeToJaMu OHOXMMHYECKOro aHaju3a,
NPUMEHEHHs 3HaHUI B 00JacTH OMOXMMHM JUIS PELICHHs NPAaKTUYECKHUX 3a/lad B MpOIecce CO3JaHHs
o6uodapmMcyOCTaHIIMI C oOmNpeAeNeHHbIMA OMOXMMHUYECKUMHU CBOICTBaMH, HCMOJIb30BAaHUS OCHOBHOTO
nabopaTopHOTrO 000pyNOBaHMS, MPUMEHEHUS 3HAHUH B 00JACTH COBPEMEHHBIX OMOTEXHOJIOTHYECKUX
MPOIIECCOB U TNPOU3BOACTB, F€HHON M KIETOYHON WHXKEHEpUHU Uil co3faHus OnodapMcyOCTaHIMH C
3aJJaHHBIMU CBOMCTBaMM M HE0OX0AUMOH 3((HEKTUBHOCTHIO, HCIIOIB30BaHHSI OCHOBHOTO JIAOOPaTOPHOIO
000opy0BaHUs.

2.3. ocaenyromue y4eOHble TUCHUIIMHBL, 1JIsi KOTOPBIX HEOOXOAUMBI 3HAHHUS, YMECHHUS H
HABBbIKH, (pOpMHpYyeMBbIe JTAHHOM Y4eOHO! M CUMIIIIHHOM:
. NMmyHoOnorus.



3. INTAHUPYEMBIE PE3YJIbTATHI OBYYEHUSA 11O AUCHUIIVIMHE (MOAYJIIO)
[lpouecc wm3ydyeHMs MAWMCHMIUIMHBI HAmpaBieH Ha (OPMHUPOBAHHE 3JEMEHTOB CIEIYIOMINX
komnereHmii B coorBerctBun ¢ ®I'OC BO u OIIOII BO no Hampasnenuto 06.03.01 Buosorus

(mpopuas TEHETUKA):

a) yHuBepcaiabHbIX (YK): -
0) oomenpodeccrnonanbubix (OI1K): -
B) npodeccuonanpubix (I[1K): - ITK-2

Taoauna 1. lekomno3nnus pe3yjabTaTroB 00y4eHUs1

Kox n nHaumenoBaunue

Pe3y.HBTaTBI OCBOCHUA JUCHUIIIIMHBI

BO3JCHUCTBUA Ha
OpTraHu3M, X
(U3HOTIOTUYECKHE U
OHMOXHMHUYECKHE
OCHOBEI

NPaBUIBHOTO BBIOOpA
Y IPUMEHEHUS
(hapMaKkoJIOTUYECKUX
npenaparos

KOMIIETEHIINHU 3nats (1) YwMmets (2) Bnanets (3)

[1K-2 UIIK-2.1. 35aer HIIK-2.2. VMmeer NIIK-2.3. Bnaneer (umeer
Criocoben OCHOBHBIC TEPMUHBI U | IPOBOIUTH MPAKTUYECKHUIA OTIBIT)
UCTIOJIB30BAaTh B HOHATHUS (papMalvu, UCCIICTOBAHMSI HaBBIKAMU pa3pabOTKH
MpOPECCHOHAIBHON | MOJIEKYJISIPHO- JIEKapCTBEHHBIX CTpaTeruu B 001acTu
JeSITeIIbHOCTH KJICTOYHBIC OCHOBBI CpPE/CTB; JeaTh UCCIICIOBAaHU
COBPEMECHHEIC NEHCTBUS BEIOOD MpEenapaToB B | JICKAPCTBEHHBIX CPEJICTB, €€
OCHOBBI (hapMallMK U | JICKAPCTBEHHBIX COOTBETCTBUH C 3G PEKTUBHOCTH B
pa3pabarbIBaTh CPEIICTB Ha OPTraHU3M; | 3a7a4aMu COOTBETCTBUHU C
CTpaTeruu B 00JacTH | pacmpeeiieHue, UCCIICIOBaHHIA; MIOCTaBJICHHBIMH 33/ 1a4aMH.
WCCJICIOBAHHIMA MIPEBPAICHUS U PacCUUTHIBATD JIO3BI,
JICKapCTBEHHBIX BBIBEJICHHE 00BEMBI BBEJICHUS,
CpeAcCTB JICKapPCTBEHHBIX OIICHHUBATH

CPEJICTB U3 3¢ (PEeKTUBHOCTH

Opranmusma, JIEHCTBUS TIPErapaToB

MEXaHU3MBI HaBBIKAMU

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJISA)

OOBeM MUCHUILTUHBI (MOIYIIsl) B 7 ceMecTpe COCTaBIsIeT 2 3a4eTHBIE eIWHUIIBI, /2 Jaca, B TOM YHUCIIE
BBIIETICHHBIX HA KOHTAaKTHYIO paboTy oOyuaroniuxcs ¢ mpenoaaBarenaemM 28 4, u3 HuX 14 4 JeKIMOHHbIE
3aHATUS, 14 9 — mpakTUYecKue 3aHATUs, 1 44 4 Ha CaMOCTOSTENbHYIO PAa00Ty 00yUaIOIUXCSL.

Taoauna 2 - CTpykTypa ¥ cojepkaHue 1M CHUIIMHbI (MO1YJIs1)

KonTakTHas CaMOCTOST. DOopMBI TEKYIIETO
pabota 6 KOHTPOJIA

a, (B yacax) pabota yCIIeBaeMOCTH (10

No HaumenoBanue panena § HedesAM cemecmpa)
/o (TeMBI) 3 dopma
C || m3 | AP | KP | CP TIPOMEXKYTOUHOI
aTTeCTaIuu (no
cemecmpam)

1 Brenenue B 7 2 4 CeMuHapbl, pelieHue
7 2 4 CUTYaIlMOHHBIX 3aj1ad,




OnodapmareBTUKY. 7 2 2 4 JTOKJaJbl, IPE3eHTALUU
Buonorugeckue Konrtp. padora 1
JIEKapCTBEHHBIE CPELICTBA.
['enHas u kierounas
WH)KEHEPUS, TCHOMUKA U
MPOTEOMUKA, UX 3HAYCHHUE

B CO3JIaHUH
JIEKAPCTBEHHBIX CPEJICTB.

2 NMMYyHOOMOTEXHOIOTHS: 7 2 4 CeMuHapbl, pelICHUE
CO3/IaHHE BaKIIVH, 7 2 4 CUTYallMOHHBIX 3ajad,

CHIBOPOTOK, IIMTOKUHOB, 712 2 4 | MOKnapl, MPE3CHTAINH
(aroBbIX mpenaparos. Kontp. pabora 2.

Co3nanue u
MIPOU3BOJICTBO
aHTHUOMOTHKOB

3 buorexnonorus 7 2 4 CeMuHApBI, pelICHUE
MOJTyYCHUS 7 2 4 CUTYalMOHHBIX 3ajad,
TOPMOHAJILHBIX 7 2 2 JTOKJIaJIbl, IPE3CHTALIUU
MpENnapaToB, BATAMUHOB, 7 2 2 Kontp. pabora 3.
AMHHOKHCIIOT, ()ePMEHTOB

4 IIpemapaTsl Ha OCHOBE 7 2 4 | Cemunapbl, peleHue
JKUBBIX KYJIBTYD 7 2 4 | CHTYallMOHHBIX 33/1ad,
MHUKPOOPTraHU3MOB. JIOKJIa/IBI, IPE3CHTALIN
[IpoGHOTHKH. Kontp. padora 4.
JlexapcTBEHHBIE CpeliCTBA
W3 HaTYpaJIbHOTO
PacTUTENBHOTO ChIPbS U
KYJBTYPHI KJIETOK U
TKaHE! PaCTeHUMU

UTOro | 72 | 14| 14 44 3AYET

YcnoBHble 0003HAYCHUS:
J — onexums; II3 — nmabopatopHoe 3aHsrue, cemuHap, JIP — maGoparopuas paborta;
'K — rpynmossie koHcynbrannn; KP — kypcoBas pabota; CP — camocTosTenbHas paboTa.

Tabaunna 3 - MaTpuua cooTHeceHUsI TeM/pa3ae10B y4eOHO# JMCHUILIMHBI/ MO U GopMuUpYeMbIX
B HUX KOMIIeTeHIIU I

Paznen Konnu. yacos KoMmnerenmnuu OO0111e€ KOIAYECTBO
TUCHMITIAHEI KOMIIETEHIIHAI

[K-2

Tema 1. BeneHnue B
O6uodapmarieBTUKYy.
buonornueckue
JIEKapCTBEHHBIC CPE/ICTBA.
I'enHast u xJIeTOYHAs 20 + 1
WHXXEHEPHs, TCHOMHKA 1
MPOTEOMHUKA, UX 3HAUECHHE B
CO3/ITaHUH JICKaPCTBEHHBIX
CpEJZICTB




Tema 2.
NMMYyHOOHOTEXHOIOTUSI:
CO3/IaHH€ BaKIIMH,
CBIBOPOTOK, LIUTOKHUHOB, 20 + 1
(aroBbIX mpemnapaTos.
Coznianue 1 Mpou3BoJICTBO
AHTUOMOTHKOB

Tema 3. buorexHosorus
MOJIyYEHUSI TOPMOHAIBHBIX 20
npenapaToB, BUTAMHUHOB,
AMUHOKHCIIOT, (pepMEHTOB
Tema 4. IIpenapatsl Ha
OCHOBE KHMBBIX KYJIBTYP
MHUKPOOPTaHU3MOB.
[TpobuoTukm.
JlexapcTBeHHBIE CpeICTBA 12 + 1
U3 HaTypaJbHOTO
PaCTUTENBHOTO CHIPBS U
KYJIBTYpPBI KJIETOK U TKaHeil
pacTeHui

UTOI'O 72 1

KPATKOE COJEPKAHUE KYPCA
Tema 1. BBenenne B 0uopapmanesruky. buonornyeckue jiekapcrBeHHble cpeacTsa. I'ennas n
KJICTOYHAs1 MH/KCHePHsl, TCHOMHKA M IPOTEOMHKA, HX 3HAYCHHE B CO3JaHHH JICKAPCTBEHHbIX
CPEICTB.
buodapmanetuka unu ¢dapmaneBTuueckas OuorexHosorus. llenu u 3amaun  OuodapmaneBTUKH.
Wctopuss pa3Butus OMOTEXHOJOTMU JIEKApPCTBEHHBIX CpeAcTB. buojornyeckue seKapCTBEHHBIE
npemnaparsl, oOIIMe MOHATHUS W TEPMHUHBI, OTIMYUS OT HU3KOMOJEKYISPHBIX XMMHUYECKMX BEIIECTB,
kiaccuukanysa. booOBEKThI A1 MOJydeHusl JEKapCTBEHHBIX MpenaparoB. BapuaHThl HCIIOIb30BAHUS
OMOOOBEKTOB [UId CHUHTe3a Ouosornyeckux mpemnaparoB. OOmue MpejacTaBieHUs O pa3paboTke U
IIPOU3BOJICTBE FOTOBOM (hOPMBI OHOJIOTHYECKOI0 JIEKAPCTBEHHOro mpemnapara. OnpeneneHne 0CHOBHBIX
XapaKTepUCTUK OMOJIOTHUECKOro JICKapCTBEHHOIO Mperapara, KOHTPOJIb KayecTBa, COIMOCTAaBUMOCTh U
aHaJIOTH, JOKJIMHMYECKHE M KIMHUYecKHe HcnbiTaHus. HoBble TexHosornn B OuO(OpMaleBTHKE..
[ToBblleHHMe  KadecTBa M HPOAYKTHMBHOCTH ~ OMOOOBEKTOB.  DKOHOMHMYECKOE  OOOCHOBaHHUE
OMOTEXHOJIOTMYECKOT0 IIPOU3BO/ICTBA JIEKAPCTBEHHBIX CPEJICTB.
Crpykrypa OMOTEXHOJIOIMYECKOTO IIPOU3BOJCTBA. ObopynoBanue, UCIIOJIB3YEMOE B
OMOTEXHOJIOIMYECKOM Mpou3BoAcTBe. O01IMe cxeMa OMOTEXHOJIOTUYECKOTO MPoliecca MO MPOU3BOACTBY
JeKapCTBEHHbIX  cpeAcTB. IlogroroBuTenpHble  omepanud  OMOTEXHOJIOTMYECKOTO  Ipolecca.
[IpuroroBnenne mnoceBHoro Marepuana. KynpruBupoBanue. I[lonydeHune TOTOBOM NIPOIYKIUU.
AmnmnapatypHoe odopmieHre OuoTexHojoruyeckoro mnpouecca. GLP — mnpaBuma opraHuzanuu
71a00paTOPHBIX HCCIEI0BaHUM, MPOU3BOJCTBA M KOHTPOJIA KadyecTBa JIEKaPCTBEHHBIX CpEACTBA H
KIMHUYECKUX HCObITaHUH. [IpogyKThl OMOTEXHOJIOIMYECKOrO MPOU3BOJACTBA JICKAPCTBEHHBIX CPEJICTB,
OMacHbIE B OSKOJOTMYECKOM IUIaHe. JIMKBUAALMS TOKCHMYHBIX M OIACHBIX OTXOJOB IPOM3BOJACTBA
OMOJIOTMYECKUX JIEKAPCTBEHHBIX CPEJICTB.
OO61ue npeacTaBieHuss O TEXHOJIOTMUYECKUX MPUHIIUIAX MOTYyYeHHs] OMOTEXHOJOTHUYECKUX MPOAYKTOB B
¢dapmarneBTuke. ['eHOMHKAa M NPOTEOMHUKA, MX 3HAYEHHE JJIS CO3JaHMs OMOJIOTMYECKHX IpenapaToB.
Krnerounas u reneTnyeckas MH)XEHEPUU B MOJTYYEHHUH JIEKapCTBEHHBIX cpeAcTB. PekomOuHantHeie JJHK
B OMOTEXHOJIOTHH JICKAPCTBEHHBIX CPEJACTB. TapreTHbIM CKPUHUHT JUIsl BBIOOPA T€HOB, KOHTPOJIUPYIOMIUX
cuHTe3 (HapMaKOJOTUYECKH 3HAYMMBIX OHOJIOTMUECKH aKTHBHBIX BemecTB. [lomyuenne JIHK
qy)KepOoJHOro (pparMeHTa, KOTOPHIA HEOOXOJMMO BKIIIOUUTH (BKJIEUTH) B KIETKY Xo3suHa. [lomyuenue



IUTa3MUIBI U3 KIETKH JoHopa. KoHCTpynpoBaHue peKOMOMHAHTHOM IU1a3Muibl (BekTopa). Brimrouenue
BekTopa B Kierky-penunueHT (E.coli). Ilonyuenue u ot1bop rubpuanbix kiIoHOB. OOpa3zoBaHHe
¢ynkunonupytonieii MPHK. Metabomu3M MHKpPOOHOH KIETKHM W €ro BIMSHHE HAa OMOTEXHOJIOTHIO
IIPOM3BOJICTBA JICKAPCTBEHHBIX CpeAcTB. MHAykuus M penpeccus cuHTe3a (PEpMEHTOB B MHMKPOOHBIX
KJIeTKax-npoayueHrax bAB wim nexapctBeHHbIX cpeicTB. llpenMyiiectBa M ONAacHOCTb TE€HHOM
UH)KEHEepUH.

Tema 2. HNMMYyHOOHMOTEXHOJIOTHSI: CO3JaHHE BAKIHMH, CbIBOPOTOK, LHMTOKHMHOB, (aroBpix
npenaparos. Co3ianue ¥ NPON3BOACTBO AHTHOMOTHKOB.

OOmue npexacraBieHuss 00 MMMYHHOOMOTEXHOJIOTUHM, IPUHIMII B3aUMOAEHUCTBUS AHTUICH-AHTUTEIIO.
[Tonyyenue antHTen. MoHOKIOHaNBHBIE aHTUTena. OOmMe MpencTaBieHUs 00 MMMYHO(PEPMEHTHOM
aHAJIM3€ M €ro 3HAYEHUs s B TUAarHOCTUKU MUKPOOHBIX M BUPYCHBIX BO30yauTeneil, HeMH(PEKIMOHHBIX
Oose3Hel, Ui KOHTPOJIsl (MOHUTOPHHTA) JIEKAPCTBEHHOM Tepanuu M Jp. IMMyHOOMOTEXHOJIOTHUECKHE
npenaparsl. BakuuHel, ux BUbl, KiaccuuKannu. BHOTEXHOIOTUS NOTy4YeHNe )KUBbIX OaKTepUaAIbHBIX U
BUPYCHBbIX BaklIMH. WHauBuayanbHble nonucaxapuanble BakuuHbl, JIHK-Bakuuubsl. CpIBOPOTKH, HX
BUJIBI, CIIOCOOBI MostydyeHus. L{UTOKMHBI, UX JIEKAPCTBEHHOE NMpPUMEHEHHE. BHOTEeXHOIOrus mnosyyeHus
UHTEPHEPOHOB U UHTEPICUKMHOB. BHOTEXHOIOTHs MOTyYeHUs IpenapaToB (aros.

Ilonatue o6 antubmorukax. Kiaccudukanus U MOJIEKYJspHas CTPYKTypa aHTHOHWOTHKOB.
bruorexHonornyeckre crnocoObl IMONyYeHHUs] AaHTUOMOTHKOB: OMOCHHTE3, C HCIIOJIB30BaHUEM T'CHHOM
UH)XEHEpUH, C MHCIIOJb30BAaHMEM HMMOOMIN30BAHHBIX (EepMEHTOB. MeTonbl KyJIbTHUBUPOBAHUS
MPOAYIICHTOB AaHTHOMOTHMKOB. BbineneHne W OYHMCTKa AHTUOMOTHKOB. [IpOMBINIUIEHHOE MONyYeHHUE
aHTUOMOTHKOB. KOHTpOIb aKTUBHOCTM AaHTUOMOTHKOB. YacTHas OHOTEXHOJIOTUS aHTUOMOTHKOB
(meHMUMJUIMHA, TeHTaMUIMHA, CTpeNTOMULMHA). PerponHrnbupoBanuie aHTUOMOTUKOB U IPEOIOJICHHE
3TOro npouecca. BzaumozamenseMocTb aHTHOMOTHKOB.

Tema 3. BuoTexHoJIOrMsl NOJYYeHHMS TOPMOHAJIBHBIX IpPeNnaparoB, BUTAMHMHOB, AMHHOKHUCJIOT,
(pepmenToB.

buorexHonornyeckoe MPOMU3BOJACTBO PEKOMOMHAHTHBIX OenkoB. [IpoMbllIeHHOE MPOMU3BOJCTBO
PEKOMOMHAHTHOTO MHCY/IMHA. BHOCMHTE3 comaTtoTponuHa M JPYyrux ropMOHOB uenoBeka. [lomydenue
TOPMOHAJIBHBIX JIEKAPCTBEHHBIX CPEACTB HA OCHOBE OMOTpaHc(hopMaIi CTEPOUTHBIX COeTUHEHUH.
buoTtexHonornueckoe Npou3BOJACTBO BUTAMHUHHBIX IpernaparoB. 3HaY€HHE BUTAMUHOB JJISl 4Ye€JIOBEKa.
Hcrounnku BuTamMuHOB. IloslydeHne BOIOpacTBOPUMBIX BUTaMUHOB. [lomyueHue XupopacTBOPHUMBIX
BUTaMUHOB. YOUXMHOHBI. llepcnexkTuBbl pa3BUTHS OHWOTEXHOJIOTMH B TIOJYYEHUH BUTAMHHHBIX
IIPENapaToB.

Metoapl nonydeHus aMuHOKUCIOT. depmentsbl. [IpuMenenue ¢epmeHTOB. VICTOUHMKM (QEepMEHTOB.
TexHon0rUA KyIbTUBUPOBAHUS MHUKPOOPIaHU3MOB - MPOIYLIEHTOB (hepMeHTOB. TeXHOIOrus BbIIEIECHUS
U OYHCTKM (DepMEHTHBIX NpenapaTtoB. VHkeHepHas »H3UMOJIOTHA, ee 3afaud. MMMoOWIN30BaHHBIE
¢depmentsl. Hocurtenun nanst uMmoOmnu3auuu  QgepmeHTOB. MeToasl MMMOOWIM3alMU  (EPMEHTOB.
buoceHcops! Ha 0CHOBE UMMOOMIN30BaHHBIX (hepMeHTOB. MIMMOOMIN30BaHHbIE EPMEHTHI B MEAUIIMHE

Tema 4. TIlpenapatsl Ha 0CHOBE KMBBIX KYJIbTYP MUKpPoOpranu3mMoB. [Ipoouoruku. JlekapcTBeHHbIE
CpeCcTBa U3 HATYPATbHOI0 PACTUTEJIBHOIO CHIPbS M KYJBTYPBI KJIETOK M TKaHel pacTeHHuid.
XapakTeprucTuka HopMoQIIOpsl YeaoBeka. JlekapcTBeHHbIE TpenapaTsl A1 KOPPEKIIMH MUKPOOHOIIEHO3a.
OyOuoTuKH Uig NpoUIaKTHKM M JiedeHus 3abosneBaHuid. OQUIMATBHO 3aperuCTPUPOBAHHBIC
OMOJIOTMYeCKHE JIEKapCTBEHHBbIE Mpenaparbl (mpoouoTuku, mnpeduotuku). IIpeduotuxu. Ppyxro-
onmurocaxapuabl (POC). [Tpon3BoacTBO MpenapaToB HOPMOMIOPHI.

Pactenuss kak HMCTOYHHMK JIEKapCTBEHHBIX CpEACTB . bHOJOrMYecku akTHBHBIE BEIECTBA PACTEHHI.
PacturenbHoe ceippe. COop. Hacrom, orBapbl, skcTpakThl. OOnactu ux mnpumeHeHus. KoHTponb
Ka4yecTBa.

B03MOXHOCTH HMCMONB30BaHMS KYJIbTYPBl KJIETOK M TKAHEH PAaCTEHWM Ul IMOJIy4EHUs JIEKapCTBEHHBIX
cpenctB; OcOOEHHOCTH KYJIbTUBHPOBAHUS W30JIMPOBAHHBIX KJIETOK M TKaHeW pacteHuil. OmpeneneHue
KaJUIyCHOM KyJbTYpbl (HOJy4YEeHUE Kajulyca, OCOOCHHOCTH MNHUTATEIBHOM Cpelbl, CTaAUU IOJy4EHUS



OMOMAacCChI, MPEUMYIIECTBA KALTYCHBIX U CYCIICH3UOHHBIX KYIbTyp). PaKTOPHI yBEIHUCHUS HAKOTLICHUS
BTOPUYHBIX META0OJUTOB (MUTATENbHBIE CpPEIbl, 3HAYCHHE PETYIATOPOB POCTAa PACTEHUN —ayKCHHBI,
LIUTOKUHUHBI, BIIMSHUE MPEAIIECTBEHHUKOB HAa POCT KIETOK, ONTUMHU3ALUA TEXHOJIOTHYECKUX
napaMeTpoB —rtemieparypa, pH, mepeMmeninBaHue B CYCHEH3MOHHBIX KyJIbTypax). TeXHOJOTMYECKHi
PEXUM BBIpALMBAHUS PACTUTEIBHBIX KJIETOK. MeToabl KyJbTUBHPOBAHUS H30JMPOBAHHBIX KIETOK U
TKaHeM.

5. HEPEYEHb YHEBHO-METOJHYECKOI'O OBECHIEYEHMA
JJIsA CAMOCTOSATEJBHOU PABOTBI OBYUYAIOIIIUXCA

5.1 Yka3zanus AJ1s npenojgaBareJieii 110 OpraHu3anuy U NPOBeeHHI0 JeKIHOHHBIX, Y4eOHbIX
3aHATHI N0 AUCHUILINHE

OcHoBHBIE (GOpMBI 3aHATUH 0 BHopapmaneBTHKe SBISAIOTCS JIEKIMOHHBIE W TPAKTHYECKUE
(cemMmuHaApCKUE) 3aHATHS.

Jlekumsas mnpezacraBnseT CcoOOW  CHUCTEMATUYHOE, IIOCJIENIOBATEIbHOE YCTHOE H3JI0KEHUE
IIpEeroiaBaTesieM ONpPEENIEHHOrO pasziena yuyeOHOH aucuumiuHbl. CiyllaHue JeKIUH MpearnojaraeT
aKTHUBHYIO MBICIHTEIBHYIO NIEATEIHOCTh CTYACHTOB, TJIaBHAs 3a/Ja4a KOTOPBIX - IMOHSTH CYITHOCTb
paccMaTpuBaeMOi TEMbI, YIOBUTH JIOTUKY PacCyKJIEHHM JIEKTOPA; pa3MbILLIAs BMECTE€ C HUM, OLICHUTh
€ro apryMeHTaluI0, COCTaBUTh COOCTBEHHOE MHEHHE OO0 H3ydaeMbIX MpoOsiieMax M COOTHECTH
YCIBIIIAHHOE C TEM, YTO YK€ u3ydeHo. IIpu 3TOM CTyAEHT JO0KeH KOHCHEKTUpPOBATh (IeaTh 3alucH)
M3JIOKCHHBIA B JICKIIUM MaTepHual. BeqeHne KOHCIEKTOB SIBISIETCS TBOPYECKHM MPOIECCOM M TpeOyeT
OIpeJIeJIEHHbIX YMEHUH M HaBbIKOB. LlenecooOpa3Ho cieloBaTh HEKOTOPBIM MPAKTUYECKHM COBETAM:
(bopMyIHpPOBATH MBICIIM KPAaTKO U CBOMMH CJIOBAMH, 3aIMCHIBasi TOJBKO CaMOE€ CYIIECTBEHHOE; YUUTHCS
Ha CIyX OTHENATh IJIABHOE OT BTOPOCTENEHHOIO; OCTaBIATh B TETPaad IOJI, KOTOPbIE MOXKHO
UCTOJIB30BaTh B JNAIBHEHIIEM /Il YTOUHSIONIMX 3allUCcei, KOMMEHTapHEB, AOMOJHEHHUH; MOCTapaThCs
BbIpabOTaTh CBOI COOCTBEHHYIO CHCTEMY COKpAIlEHHI YacTO BCTpEYAroIIUXCs CIOB (3TO JaeT
BO3MOYKHOCTh MEHBIIIE MHACaTh, OOJIBINE CIYIATh U JyMaTh). Cpa3y mocie JIEKIUH TO0JIE3HO IPOCMOTPETh
3aIlMCH U TIO CBEXXUM CJIEIaM BOCCTAHOBUTH MPOIYLIEHHOE U JIOMHMCAaTh B KOHCHEKT. BaXKHO ysSCHUTb, 4TO
JIEKIHS - 9TO HE BECh MaTepHAJl 110 M3Y9aeMOW TeMe, KOTOPBIN JaeTcsi CTYACHTaM IS €T0 «3yOpexKm.
IIpexne Bcero, 3T0 — «IyTEBOJIUTENb» CTYACHTAM B UX JallbHEHMIIEH caMOCTOATENbHOW y4yeOHOH u
Hay4yHOMU paboTe.

IIpakTHyeckoe (ceMHHAPCKOE) 3aHATHE - 3TO 0c00as hopMa y4eOHO-TEOPETUUECKUX 3aHITHH,
KOTOpasi, Kak TMPaBWJIO, CIYXUT JIOTIOJHEHHEM K JIEKIMOHHOMY Kypcy. Ero ormmuurensHOM
0COOEHHOCTBIO SIBJIIETCSI AKTUBHOE YYacTHE CaMHX CTYJIEHTOB B OOBSCHEHHMHM BBIHECEHHBIX Ha
paccmoTpeHue mnpobiem, BompocoB. IlpenojgaBarenb JaeT BO3MOXHOCTh CTYAEHTaM CBOOOJHO
BbICKa3aTbCs MO 00CYX/1aeMOMY BOMPOCY M TOJBKO MOMOTaeT UM IMPaBHIIBHO MOCTPOUTH OOCYKICHHE.
CryneHTsl 3a0aroBpeMEHHO 3HAKOMSTCS C IUIAHOM CEMHHApPCKOTO 3aHATHS U JINTEPaTypoH,
PEKOMEHAYeMOM JUIsl U3YYEHUs TaHHOM TeMbl, YTOOBI UIMETh BO3MOXXHOCTb MOJTOTOBUTHCS K CEMHHAPY.
[Tpu mOATOTOBKE K 3aHATHIO HEOOXOIMMO: IMPOAHAIM3UPOBATH €T0 TEMY, MOJyMaTh O IEJIH U OCHOBHBIX
npobiemMax, BEIHECEHHBIX Ha 00CYXJeHUE; BHUMATEIbHO MPOYUTATh KOHCIEKT JIEKIUH IO ATOH TeMe;
W3YYUTh PEKOMEHIIOBAHHYIO JIUTEPATypy, Jellas MPH STOM KOHCHEKT MPOYUTAHHOTO WIIM BHINHCKH,
KOTOpBIE MOHAI00SATCS MPH 0OCYKACHUN Ha CEMHHApE; MOCTapaTrbes chOpPMYIUPOBATh CBOE MHEHHUE 110
KaXX/IOMY BOTIPOCY M apryMEHTHpPOBAHO ero o00cHOBaTh. [IpakTHueckoe 3aHITHE MTOMOTAET CTYACHTaM
ryOOKO OBIIAJETh MPEIMETOM, COCOOCTBYET Pa3BUTHUIO YMEHHUS CAMOCTOSITENIbHO paboTaTh ¢ yueOHOM
JTUTEpPaTypol M JOKYMEHTaMH, JIa0OpPaTOPHBIM OOOPYAOBAaHHEM OCBOCHHIO CTYICHTAMH METOJIOB
HAy4YHOH M MCCIIEeJOBATENbCKOM paboThl M MPUOOPETEHUIO HABBIKOB HAYYHOW apryMeHTallud, HAy4HOTO
meimuteHus. [IpemogaBarento ke paboTa CTYIEHTOB Ha MPAKTUYECKUX 3aHSTHSAX ITO3BOJISIET CYIHTH O
TOM, HACKOJIbKO YCIIEIIIHO OHM OCBaMBaIOT MaTepHuall Kypca.

5.2. Yka3anus 1711 00y4aromuxcs M0 OPraHu3alui CaMOCTOSATeIbHOI PadoThl



CamocrosTenbHas paboTa CTYAEHTOB SBIAETCS OJHUM W3 OCHOBHBIX BHJOB y4eOHOMU
NESTeIbHOCTH M TPEAINOJaraeT M3y4yeHUEe BOMPOCOB, HE BOIIEAIIMX B OCHOBHOM IUIaH ayAUTOPHBIX
3aHATHI.

BueaynuropHas camocTosATenbHas paboTa CTY/IGHTOB B By3e HE MEHee BakHa, yeM 00s3aTeNbHbIe
yueOHble 3aHATHS. Ee ycrnemHocTs BO MHOTOM OIPENENAeTCs] TEM, HACKOJIBKO YMENO, PAlMOHAIBHO CaM
yUYalUiicsi CMOXET OpraHU30BaTh CBOM HWHIMBUAYAJIbHBIE 3aHSATHS, HACKOJIBKO PpEryilspHbIMU U
CBOEBPEMEHHBIMU OHU OyIyT.

CamocrosiTenbHast paboTa CTyIEHTOB MPU OCBOEHUM yueOHOU aucuuiuiuHel buodgapmaneBTuka
BKJIIOYAET B ceOs MOMCK HAayyHOUW MH(OPMAIMM U3 Pa3IMYHBIX MCTOYHHUKOB, BKIIOYAs MCIIOJIb30BaHHE
WuTepHer-pecypcoB, pa300p CUTYyallMOHHBIX BONPOCOB, BHIMOIHEHHUE MPAKTUYECKUX PaOOT, BBIMOJHEHHE
MUCHMEHHBIX CaMOCTOSITENIHBIX Pa0OT MO BONpPOCAM M 33/JaHUSM, IMOATOTOBKA MPE3CHTAMHA WIIH
JIOKJIaJIOB 110 BOIIPOCAM, MOJIMOTOBKA K 3a4€Ty MO MPUBEACHHBIM HIKE MEPEUHIO BOIPOCOB.

[TpoxyKkT camocToATENbHON pabOThI CTYAEHTA, MPEACTABISIONIMIA COOON KpaTKOe H3JI0KEHUE B
MMCbMEHHOM BHUJI€ MOJYYEHHBIX PE3yJbTaTOB TEOPETHUUYECKOrO aHaIN3a OINpE/IeIeHHON HAay4YHOH TEMBI,
rZle aBTOP PACKpPBIBACT CYTh HCCIECAYEMOW MPOOJIEMBbI, PUBOIUT paA3IMYHBIE TOYKH 3PEHUS, a TaKKe
COOCTBEHHBIE B3TJIS/IbI HA HEE.

K camocrosiTensHON paboTe CTYIEHTOB TaK)Ke OTHOCSTCS: YT€HHEe OCHOBHOI M I0NMOJTHUTEIbHOM
JIUTEpPaATypbl — CaMOCTOSITENIbHOE H3yuyeHHUE MaTepuana MO0 PEKOMEHAYEMbIM JHUTEPaTypHBIM
UCTOYHHMKAM; paboTa ¢ OMONMOTEYHBIM KAaTaJIoOrOM, CaMOCTOSITENbHBIA TOA00p HEOOXOaUMO
JTUTEpaTyphl; paboTa co cIoBapeM, CIPaBOYHUKOM; TOUCK HE0OXoauMoi nHdopMaluu B ceTu MHTEepHeT;
KOHCIIEKTUPOBAaHHE HCTOYHHMKOB; pedeprpoBaHMEe HMCTOYHUKOB, COCTaBJICHHWE AaHHOTAUMH K
MPOYUTAHHBIM JTUTEPATYpHBIM HCTOYHUKAM; COCTaBJICHHE PELEH3MH U OT3bIBOB Ha MPOYUTAHHBIN
MaTepHall; COCTaBIeHHnEe 0030pa IMyOIUKAIM 0 TEME; COCTaBIIEHHE M pa3paboTKa TEPMHUHOIOTUYECKOTO
cioBaps; cocraBiieHHe Oubmuorpadum (O6ubGamorpaduyeckoll KapTOTEKH), MOATOTOBKA K Pa3IMYHBIM
dbopmaM Tekymieil W NMPOMEXYTOYHOH arTecTanuu (K TECTHPOBAHWIO, KOHTPOJBHOH paboTe, 3adery,
9K3aMEHY); BBIMIOJTHEHHUE IOMAIIHUX KOHTPOJIbHBIX paboT; CaMOCTOSTEIBHOE BHIMOIHEHHE MPAKTUYECKUX
3aJJaHUl PETPOIYKTUBHOTO THIA (OTBETHI HAa BOIPOCHI, 33Jaud, TECTHI, BBHIIOJHEHWE TBOPYECKUX
3a/1aHHi ).

CuctemMaTH4eCKOe OCBOEHHE CTYJEHTAaMH HEOOXOJMMOIro yd4eOHOTO MaTepHalia, CBOEBPEMEHHOE
BBIMOJIHEHUE TPEAYCMOTPEHHBIX Y4YEeOHBIX 3a/JaHUil, peryasipHoe IOCelleHHe JIEKIUOHHBIX |
MPAKTUYECKUX 3aHATHHA TO3BOJSIOT TOATOTOBHTHCS K YCIEIIHOMY MPOXOXKICHHUIO IMPOMEXKYTOYHOM
aTTeCTalllu MO JaHHOU JAUCIUIUIHHE.

B xone camocTosiTensHOM pabOThI CTYIEHTHI JOKHBI OCYILIECTBIIATh:

® [IOATOTOBKY K 3aHATHUSAM, BKIIIOYAs U3y4YE€HUE JICKIUI U JINTEpaTyphl 110 TEME 3aHATHS

(MCTOJIB3YIOTCS KOHCTIEKTHI JIEKIMH U KICTOUHUKH, ITPEJICTABICHHBIE B IEPEYHE OCHOBHOM U

JIOTIOJTHUTEIIFHOM JIUTEPATYPhI, a TAK)KE SJICKTPOHHBIE PECYPCHI);

e BBINOJHEHHE UHIMBUAYAIBHBIX CAMOCTOSTENbHBIX JOMAIIHUX 3aJaHUH IO TeME MPOILEAIEro
3aHSTHS,

® KOHCIIEKTUPOBAHHE MaTepHaja NCTOYHHKA;

® [IOATOTOBKY MMCBMEHHBIX paboT: pedepaTta (MHANBUAYAIbHBIE 3aaHUs IO CIA00YCBOCHHBIM

TE€MaM), B TOM YHCJIE CAMOCTOSTEIbHOE U3YUEHUE YACTH TEOPETUUYECKOTO MaTepraa o TeMam,

KOTOpBIE 3asiBIICHBI B TeMe pedepara (MCIOTb3YIOTCS UCTOYHUKH, TIPEICTABICHHBIC B TIEpEUHE

OCHOBHOM U JIOTIOJTHUTEIBHOM JTUTEPaTyphl, @ TAK)KE SJIEKTPOHHBIE PECYPCHI), a TAKXKE JOKIaa.

Tadauua 4 - Coaep:xkaHue cCaMOCTOATEIbHON padoThl 00yYalOIIUXCS
KommuaectBo | @opmbl paboThI
4acoB

TGMI)I/BOHPOCI)I, BBIHOCUMBIC Ha CAMOCTOATCIIBHOC U3YUCHUEC




Tema 1 12 IToaroroska

BrooOBeKTHl Ui TONMyYeHUsl JIEKAPCTBEHHBIX IPETapaToB. JIOKJIaJI0B WIH
BapuaHTbl ucIonb30BaHUs OHMOOOBEKTOB JUIsl CHUHTE3a HPpE3CHTAlNH
OMOJIOTMYECKUX — TIperaparoB. IIOBbIICHWE KavyecTBa M Boinonnenne
o IIMCBbMCHHBIX

MPOJIYKTUBHOCTH OMOOOBEKTOB. TapreTHBI CKPUHHHT IS
BBIOOpA T'€HOB KOHTPOJIX LIUX CHUHTE3 CaMOCTOATEILHEIX

P ’ p 6 pyto pabor B  BHIC
(hapMakoJIOTUYECKH 3HAYMMBIX OHOJIOTHYECKH aKTHBHBIX KOHCIIEKTOB,
BELLECTB.

pa3paboTka cxeMm
OKOJOTUYECKUE PHUCKH TEXHOJOTMYECKOro IPOM3BOJICTBA

OMOJIOTMYECKUX JIEKAPCTBEHHBIX CpeACcTB. JIMKBHaanus
TOKCHYHBIX Hu OMAaCHBIX OTXOJOB MIPOU3BOJICTBA
OMOJIOTMYECKUX JIEKAPCTBEHHBIX CPEJICTB.

Tema 2 12 IToaroroska
WNupuBunyanbHsle  noaucaxapuassle  Bakuuebel, JIHK- J0KJ1a710B W
BakIMHBI. DaKTOpPbI pocTa, (HaKTOPHl HEKPO3a OMYXOJIH, HX HIPE3CHTALNN
CO3[JaHHE W MPOM3BOIACTBO B KayeCTBE OMOJIOTHYECKHX Boinonnenne
IIMCBMCHHBIX
JIEKAPCTBEHHBIX CPEJICTB.
CaMOCTOSATCIIBHBIX
Ucropust co3nanus u npuMeHEHUsT aHTHOUOTUKOB. [LimroChI pabor B Buje
Y MUHYCBI HpI/IMeHe6HI/I}I AHTUOMOTUKOB. PUCKU U1 310pOBbA KOHCIICKTOB,
Y DKOJIOTUYECKOT0 0J1aronoiayyus. pa3paboTKa cxem
Tewma 3 12 IToaroroBka
[lonyyeHue roOpMOHAIBHBIX JIEKAPCTBEHHBIX CPEJICTB Ha JOKIIa10B WM
OCHOBE OMOTpaHc(hoOpMaIK CTEPOUIHBIX COSTMHCHUI HpE3CHTAlNN
WmKeHepHas SH3UMOJIOT U, €€ 3aJauu. Beinonnenne
IIHMCBbMCHHBIX
[Tpon3BOACTBO aMUHOKHUCIOT W MX MCIOJIb30BaHUE B cbMe
CaMOCTOATECIIbHBIX
KaueCTBE JIEKAPCTBEHHBIX IIPENapaToB.
pabor B  BHIE
KOHCIICKTOB,
pa3paboTKa cXem
Tema 4 8 IMoaroroska
PactutensHoe chippe. Coop. HacTtou, oTBapbl, SKCTPaKTHI. JOKJIaI0B WK
Ob6nactu ux npumeHeHus. KoHTponb kauecTBa, CHocoObl NIpe3eHTALNH
KOHTPOJIS Beimonnenue
KynbThl pacTUTENBHBIX KIETOK KaK UCTOUHUK OMOJIOTUYECKH TTHCHMEHHBIX
-~ CaMOCTOATECIIbHBIX
AKTHBHBIX BELIECTB. TexHomornueckuit pexuM pabor B Buje
BBIpAIIUBaHUS pacTUTETBHBIX KJIETOK. Mertomsl KOHCIICKTOR
(V3 b
KyIbTMBHDOBAHMA ~M3OIMPOBAHHBIX ~KIETOK M  TKaHeH pazpaGoTka cxem
pacTeHHil.

5.3. Buasl U ¢opmbl nNHUCbMEHHBIX PadoT, NMPEeIyCMOTPEHHBIX INPH OCBOCHHUM JUCHHUILIMHBI,
BBINOJIHSIEMbIe 00y4al0IMMHUCH CAMOCTOSATEIbHO.

CamocrosrenbHas padoTa cTyaeHTa no aucuuiuiie «buogapmaneBTrkay nprusBaHa, HE TOJIBKO
3aKpeIIsiTh W YIIIyONsSITh 3HAHUS, INOJyYeHHbIE Ha ayAMTOPHBIX 3aHATHSAX, HO M CHOCOOCTBOBAThH
Pa3BUTHIO Y CTYAACHTOB TBOPYECKUX HABBIKOB, MHUIIMATUBBI, YMEHMSI OPraHU30BaTh CBOE BpEMSI.

CamocrosrenbHas pabdora no aucuuiuinHe «buodapmaneBTHKa» BKIIOYAET CaMOCTOATENBHOE
U3Y4YEHHE TEOPETUYECKOro MaTepuana JUIsi NOATOTOBKM K NPAKTUYECKUM 3aHATHAM, INOATOTOBKY
KOHCIIEKTOB IO BOIPOCaM CEMHHApPOB, BBHIMOJHEHHE CXEM, PUCYHKOB, OTPAaXKAIOUIMX 3Tallbl CO3/IaHHUS
OMOJIOTMYECKUX JIEKAPCTBEHHBIX CPEACTB U UX HAYYHBIX OCHOB, IMOJATOTOBKY JOKJIAJ0B WM MPE3CHTAIUI
10 BOIIPOCaM, BBIHECEHHBIM JUISI CAaMOCTOSITENIbHOTrO u3ydeHus. CaMmocTosTenbHast paboTa CTy€HTOB 1O
mucuuiuinHe «buogapmaneBTnkay mnpegycmatpuBaeTcs obObemMoM 44 uaca M OpraHusyeTrcs B
COOTBETCTBHUH C UCIOJIb3YEMBIMU B YU€OHOM Ipoliecce popMaMu yUEOHBIX 3aHITHH.



B pesynprare camocTtoATenbHON paboThl Mo aucuMiviiHEe «buodgapmaneBTHKAa» KaKIbII
CTYIEHT JOJDKEH IMOATOTOBUTH KOHCHEKTBI, CXEMbI, O(OPMHUTHh NPAKTHUECKUE PaOOTHI, MOATOTOBUTH
JOKJIaJ| WU IIPE3CHTALUIO. .

[TonroroBka noKIaza MOAPA3yMEBAET CAMOCTOSITEIBHOE H3YYEHHE CTYACHTOM HECKOJIBKUX
JUTEPAaTypHBIX HCTOYHUKOB IO ONPEIEIEHHON TeMe, HE paccMaTpuBaeMoOl MNOJAPOOHO Ha JIEKLUH,
CUCTEMAaTU3aLMI0 MaTepHaja U KpaTKoe ero u3joxeHue. Llenb noaroToBku N0KIana Wiv Mpe3eHTaluu —
NPUBUTUE CTYAEHTY HABBIKOB KpPAaTKOTO M JIAKOHWUYHOTO MPEJCTaBICHUS COOpPAHHBIX MaTepHaliOB H
(GakTOB B COOTBETCTBMM C TPeOOBAHUSAMH, NPEIbIBIAEMBIMU K OTYETaM, 0030paM, JOKJIagaM, yMEHHE
MOJIb30BAaThCsl COBPEMEHHBIMU TEXHHUECKUMH CPECTBAMU JJIS IPE/ICTABICHUS BHIITOTHEHHOM padoTHI.

MeTtoauyeckue peKOMeH/IAIMHU 10 HATTMCAHUIO TOKJIA1a
Jloknag — BUJA CaMOCTOSITENIBHOM pabOThI CTYJIEHTOB C HAyYHOM M HAYyYHO-TIOMYJISIPHOM JIUTEPaTypOil.
CryneHt BbIOMpaeT HamboJee WHTEPECHYIO Ml HEro TeMy, W Ha OCHOBE aHaju3a JIUTEPaTypbl
packpbiBaeT ee. Bo3mo)kHa MOArOTOBKa JOKIaAa IO TEeMe, HE YKa3aHHOW B IMepeyHe, HO
COOTBETCTBYIOIIEH COJIEPIKAHUIO TPOTPAMMEI.
O6beM noknana — 10 5-8 crpanui. Tekct odopmisieTcs Ha cTaHIapTHBIX TucTax Gopmata A4, ¢ ogHOU
CTOpPOHBI, ¢ 00s13aTenbHON HyMepaluen crpanull. [lons: BepxHee um HWXKHee — 2,5 cM; JieBoe — 3 cM;
npaBoe — 1 cwm. IlepBas crpanuna He Hymepyercs, oQopMisieTcs Kak THUTYIbHBIH JUCT (IpuMep
npuBoOUTCs). Ha BTOpO# CTpaHuWIle pacrmojararT IuiaH Jaokiana. [IyHKThI miaHa JOJKHBI PACKPBIBATH
OCHOBHOE cojiep)kaHue BbIOpaHHOW mpobOnemsl. Jlanmee wu3maraeTrcst cojaep:aHue Iokiana. B koHie
JOKJIa/1a CJIEAYeT MPUBECTHU CIIUCOK UCIIOIB30BAHHOM JIUTEPATYPHI.
[Ipy moAroToBKEe Mpe3eHTallM HeoOXOIMMO IoJIb30BaThes mporpamMmoil PowerPoint? co3maBath
ABTOPCKUU TEKCT U CXEMBbI, MCIOIb30BaTh WIIIOCTPAIMU B COOTBETCTBHM C TeMO#l (HO He Ooisiee 25%
3aMMCTBOBAaHHBIX PHCYHKOB OT 0ObeMa mpe3eHTanuu). [IpeseHTamust roTOBUTHCS MO OOIIUM MpaBUIIaM,
JOJDKHA BKJIFOYATh THTYJIBHBIN CIIAi, CIalibl C OCHOBHBIM cojiepkanueM. OO0Iiee 9uciio CaaiIoB — 110
10 mrt.

TeMbl 10KI210B WM NPE3eHTALMI:

1) XapakTepucTHKa OCHOBHBIX TEXHOJOTMYECKUX CTaJUii OMOTEXHOJOTMYEeCKOro IMpolecca Mo
CO3JIaHHMIO OMOJIOTMUYECKUX JIEKAPCTBEHHBIX MPEMNapaToB.

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

3) BHOIOCTYMHOCTB MpenapaToB OMOIOTUHYECKOTr0 MPOUCX 0K ICHHSL.

4) BHOPKBHUBAJIEHTHOCTH MPEIAPaTOB.

5) CmocoObl  mony4aroT aMUHOKUCIOT. CHocoObl — MOMyYeHHs aMHHOKUCIOT C  TOMOIIBIO
MHUKPOOPTaHU3MOB.

6) Ilpupona u knaccudukanms dakrepuodaros. [maBHbie oTIHYMs OakTepruo(haroB OT AaHTHOMOTHKOB.

7) Texuonorus noaydeHus 6akrepuodara. OCHOBHBIC CTAIUM TEXHOJIOTUIESCKOTO TpoIiecca.

8) Oo6nacth mpuMeHeHus OakTeprodaros. JlekapcTBeHHbIE (POPMBI HA X OCHOBE.

9) JleueOHbIE CBOWMCTBA MpENapaToB HMMMYHOIJIOOyIWHA. TEXHOJIOTHYECKHE METObI ITOyUYEHHUS
JIEKapCTBEHHBIX (HOPM HUMMYHOTJTIO0YIMHA YETI0BEYECKOTO

10) KonTponb kadecTBa mpenapatoB KpoBu. TpeOoBaHMs MPaBUIBHOW MPAaKTUKU TpousBojacTBa (GMP)
MMMYHOTJIOOyJTUHA.

11) BupycHasi 6€3011acHOCTh, Ka4eCTBO M CTAHAAPTHOCTh MCXOJHOMW IIa3Mbl M JIEYCOHBIX MPENapaTroB
KPOBH.

12) Knaccudukarms u omnpezaeieHue uHrepdepora. Onummre OHONOTHYECKHE CBOMCTBA MPUPOIHOTO
uHTEephEpoHa.

13) OcHOBHBIE TEXHOJOTMYECKUE ATAMBI MMOTYICHHs IPUPOIHOTO HHTEepdepoHa. JlekapcTBeHHbIE (HOpMBI
Ha OCHOBE MHTep(hepoHa.

14) CranaapTu3aiysi JeKapCTBEHHBIX CPEICTB, MOy4aeMbIX METOIaMH OHOTEXHOJIOTHH.

15) MemOpaHHasi TEXHOJOTHSI, METOJbl MEMOpPAaHHOTO pa3JeNeHHs B OYUCTKE OMOTEXHOJOTMYECKUX
npoaykToB. Knaccudukaius METO10B, UX XapaKTepUCTHKA



16) Knerounass mHxeHepus. lcnonb30BaHHE €€ METOJOB B CO3/IaHMM MHKPOOPTaHU3MOB M KJIETOK
pacTeHuil — HOBBIX MpoaylieHTOB bAB

17) Cenexuusi ¥ MyTareHe3 Kak METO/Ibl MOJTy4eHHsI OMOOOBEKTOB C 1ieJeBbIMU KauecTBamu. [Ipodiema
TeHETUYECKON CTaOMIBHOCTH MYTAaHTOB MO MPHU3HAaKy 0Opa3oBaHUs IEIEBOr0 OMOTEXHOJOTHYECKOIO
IPOAYKTA.

18) 'eHeTHueCKHsT HMHXCHEPUS W CO3JAaHUE C €¢ IOMOIIBI0 TMPOIYIIEHTOB HOBBIX JIEKAPCTBEHHBIX
BEIIECTB.

19) bakreprodaru, BO3MOKHOCTH MX HCIIOIb30BaHMS 11 O0pbOBI ¢ OaKTEpUATbHBIMUA HH(EKIMSIMH.

20) Ponp mnazmuanoit u ¢arosoii JITHK B reHeTHUECKOM KOHCTPYHPOBAHHHU MTPOIYLIEHTOB OUOJIOTHYECKU
AKTUBHBIX BELIECTB.

21) OCHOBHBIC TPUHIMIBI TeXHOJOTUH pekoMmOuHanTHOH JIHK. ®epMmeHTHI, uCHONb3yeMble B
TFeHETUYECKON MHXKEHEPUU: PECTPUKTA3bI, JIMTa3bl U MEXAHU3M UX JIEUCTBUS

22) Ilporeomuka. 3Ha4€HHE IS POM3BO/ICTBA JICKAPCTBEHHBIX M TUATHOCTUYECKUX CPE/ICTB

23) MexaHu3Mbl JCHCTBHS aHTHOMOTHKOB (MHTHOMTOpPHI OOpa3oBaHMs KIIETOYHOH CTEHKH OaKTEpHid;
MHTUOUTOPHI OEIKOBOTO CHHTE3a Y OaKTepuil; MHTHOUTOPHI CHHTE3a HYKJIEUMHOBBIX KHCJIOT; HHTUOUTOPHI
GyHKIUH HUTOIUIa3MaTHYECKON MeMOpaHbl MUKPOOHOU KIIETKH).

24) MexaHu3Mbl PE3UCTEHTHOCTH OaxTepuit K aHTHUOHMOTHKAM. Ilytn IIPEOI0JICHUSA
aHTHOUOTHUKOPE3UCTEHTHOCTH.

25) JlexapcTBEHHBIC MPENapaThl, MOJy4aeMble U3 KYJIbTYpP KICTOK JKEHBIICHS, POIHOJIbI PO30BOii, CTEBUH,
HAMEepPCTAHKH, Tabaka u JIp.

26) [lepcrieKTUBBI IPOU3BO/ICTBA JICKAPCTBEHHBIX CPEICTB HA OCHOBE KYJIBTYPBI PACTUTENBHBIX KIETOK H
TKaHEeH.

6. OBPA3OBATEJIBHBIE I THPOPMALIMOHHBIE TEXHOJIOI'MU

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B mpomecce oOyueHHMs HCHONB3YIOTCA pa3iMyHble O00pa3oBaTelbHbIE TEXHOJIOIMH Kak
TpaJULIMOHHbIE (JEKIUU W CEMUHApCKUE 3aHSATHSA), TaK M WHHOBALIMOHHBIE: JIEKIIUU C DJIEMEHTaMH
IpOOJIEMHOTO M3JI0KEHHs, MPOOJEeMHbIE CEMHHAphl, MYJIbTUMEIUWA M KOMIIBIOTEPHBIE TEXHOJIOTUU
(Jlekuuu B popMe MpPEe3eHTALUU C UCIOJIB30BaHUEM MYJIbTUMEAUMHOrO 000pynoBaHusi). Meroanueckoe
obecreyeHrne HHTEPAaKTUBHBIX (POPM MPOBEAECHUS 3aHATUI HAXOIUTCS B COCTaBE y4eOHO-METOINYECKOTIO
KOMILUIEKCa JUCLMIUIMHBI Ha Kadenpe. [lpu peanuzayuu pasiuumvlx U008 yueOHot pabomvl no
oucyuniune MO2ym UCNOIb308aMbCsA INEKMPOHHOE O00yueHue U OUCMAHYUOHHble 00pa308amenbHbvle
MEeXHONI02UU.

JlekuMoHHBIE 3aHATHS CTPOSTCS Ha JWAJOTOBOM OCHOBE, HCIOJB3YIOTCS JJIEKTPOHHBIE
Mpe3eHTAIMH, YTO CIIOCOOCTBYET aKTUBU3AIMM BHUMAHUS CTYJEHTOB M JIy4IIEMY YCBOEHHUIO U3y4aeMOro
Matepuana. Ha ceMuMHapCcKuX 3aHATHSIX HCIHOJB3YKOTCS AMCKYCCUM IO aKTyalbHBIM COLIMAJIbHBIM
npobiemMaM, METOJbl MpoOJIeMaTU3allud CO3HAHUS CTY/AEHTOB, HalpaBlieHHble Ha (OPMUPOBAHUE
CIOCOOHOCTH BHJIETh, CAMOCTOSATENbHO AaHAJIM3UPOBaTh W HAXOAWUTh IMYTH pPEIIEHUS COLUAIbHBIX
pooJieM.

B yuebGHOM mpoliecce MCHOIB3YIOTCS Pa3HOOOpPa3Hble METOJbl OPTaHU3ALMH U OCYIIECTBICHHS
yueOHO-TT03HABATEIbHON JESITeIbHOCTH (CIOBECHbIE, HAIJIAJHBIE U IMPAKTUYECKHE METOAbl Meperadyu
uHpopManuu, NpoOJeMHbIe JIEKIUU U JIp.); CTUMYJIMPOBAHUS M MOTHUBAIMM y4eOHO-TIO3HABATEIbHOM
NEeSTeNbHOCTH (AUCKYCCUU U JIp.); KOHTPOJSL M CaMOKOHTPOJs (MHIMBUIYaJbHOTO U (DPOHTAIBHOTO,
YCTHOT'O ¥ MUCbMEHHOT'0 OIPOCca, KOJUIOKBUYMa, 3a4€eTa).

HeoOxonumbpiM 3reMeHTOM yueOHOM paOoThl SBJISETCS KOHCYJIBTHPOBAHHME CTYIEHTOB IIO
BOINpOCcaM y4eOHOro MaTrepHara.

CamocTtosaTenbHass paboTa CTYJEHTOB BKJIIOYAeT IMOATOTOBKY K CEMHUHApPCKUM 3aHSITHSIM,
BBIIIOJTHEHUE pA3IMYHbIX BHJOB 33JaHUN, HANMCAaHWE JAOKIAA0B, IOAIOTOBKY K TEKyLIEMY U
MIPOMEXYTOUHOMY KOHTPOJIIO.

VYyeOHble 3aHATHA MO JUCHMIUIMHE MOTYT NPOBOAMTHCA C NPUMEHEHHEM HH(OPMAIMOHHO-
TEJIEeKOMMYHUKALIMOHHBIX ~ CeTe TNpU  OMOCPEIOBaHHOM (Ha  pPAcCTOSHMM)  HHTEPAKTUBHOM



B3aUMOJICHCTBUU OOYyYalOUIMXCS M IMpernojaBareliss B pexxume On-line B ¢hopmax: Jekiuii-npe3eHTarmi,
BUJICOKOH(EpPEHIIUH, coOeceloBaHUs B peKuUMe (OpyMa, BBINOIHEHUS BUPTYaIbHBIX HPAKTUYECKHUX
paboT, pelieHne CUTyallMOHHBIX 33/1a4, TECTUPOBAHUS H JIP.

Tabamnna S — O0pa3oBaTesibHbIE TEXHOJIOTHH, HCIOJIb3yeMble IIPH pPeau3aluy y4eOHbIX 3aHATHI

Paznen, tema

dopma yueOHOTro 3aHATHS

KYJIbTYPBI KJIETOK U TKaHEW pacTEeHU

JTUCIUATITAHBI (MOTYJIS) Jlekuus JlaGopaTopHas [IpakTrueckoe
pabora 3aHSATHE, CEMHHAP
Tema 1. Benenue B 6noapmMaleBTUKY. O6sopnas nexyus | He Cemunapol, pewenue
buonornueckue nekapcTBEHHBIE CPEICTBA. npedycmompeno | CUMyayuoHHblx
I'ennas u KIeTOUHAS HH)KCHEPHS, 3a0auy, 00K1a0bI,
TeHOMHUKA U TIPOTCOMHKA, UX 3HAUCHUC B npezeHmayuu
CO3/IaHUU JICKAPCTBCHHBIX CPEICTB
Tema 2. UIMMyHOOHOTEXHOIOTHS: Jlexyus-ouanoe He Cemunapyul, peuienue
CO3aHMC BAKIIUH, CBIBOPOTOK, IUTOKUHOB, _]]e;(uu}l- npeayCMompeHO cumyayuOHHblX
(haroBeix npenaparoB. Co3gaHue u npesenmayus 3a0ay, O0OKIa0WI,
MIPOM3BOCTBO AHTHOMOTHUKOB npezenmayuu
Tema 3. BuotexHoaorus nomry4eHus Jlexyusi- He Cemunapyl, peuierue
TOPMOHAJIBHBIX IIpE€TIapaToB, BATAMUHOB, BU3YANU3AYUA npeayCMompeHO cumyayuoOHHblx
AMHHOKHCIIOT, epMEHTOB Jlexyus- 3a0ay, 00K1Ia0bl,
npesenmayusi npesenmayuu
Tema 4. [IpenapaTsl Ha OCHOBE JKHBBIX Jlexyusi-ouanoe, He Cemunapel, peusenue
KYJIbTYP MUKPOOPIraHU3MOB. HpO6I/IOTI/IKI/I. ﬂe[{quﬂ- npeaycmompe].lo CumyayuOHHblX
JlexapcTBEHHBIE CPEICTBA M3 npesenmayus 3a0ad, 00K1a0bI,
HATYpaJILHOTO PAaCTUTENBHOTO CHIPhS U npezenmayuu

6.2. UndgopmanuoHHbIC TEXHOJIOTHHA

WNHupopmalinoHHble TEXHOJOTUHM, HCIOJIb3yeMble IPU pealu3allud pa3IuyHbIX BUJOB Yy4eOHOH U

BHEY4eOHOI paboTHI:

® JCNOJb30BaHUE BO3MOXKHOCTEN MIHTEpHEeTa (B TOM UHMCIIe - 3JIEKTPOHHOM MOYTHI IIPENoAaBaTeIs)
B y4eOHOM Ipolecce (pacchbulka 3aJaHui, IIPEA0CTaBICHHUE BBIIIOJIHEHHBIX PAa0OT Ha IPOBEPKY,
OTBETHI Ha BOIIPOCHI, 03HAKOMJICHUE YYaIIUXCS C OLEHKaMU U T.[1.);

® JCMOJIb30BAaHUE JEKTPOHHBIX YYEOHUKOB U Pa3IMUHBIX HHPOPMAIIMOHHBIX CAalTOB (JIEKTPOHHbBIE
OMOIMOTEKH, KYPHAJIBI U T.J.) KAK HCTOYHUK MH(OpMaLIUN;

® CIIOJIb30BaHME CPEACTB MpPECTaBICHUs yueOHOM nHpOopMaLUH (3JIEKTPOHHBIX YUeOHBIX OCOOU
U IPAKTUKYMOB, 3JIEKTPOHHBIX TPEHAKEPOB, IPE3CHTALUN U T.11.);

® JCMOJb30BAaHUE MHTEPAKTUBHBIX CPEJCTB B3aUMOAECHCTBUS YUaCTHUKOB 00pa30BaTeIbHOTO
nporiecca (TeXHOJIOTUH TUCTAHIMOHHOTO WM OTKPBITOro 00yueHHs B IJ100anbHO ceTH: BeO-
KoH(pepeHIMH, BeOMHaphl, GopyMbl, yueOHO-METOINYECKIE MaTepHalIbl U Ip.);

® HCIOJIb30BaHME BUPTYaIbHOM oOyyatomiei cpeasl (LMS Moodle «nekTponHoe o0pa3oBaHue»)
WM UHBIX WH(POPMAIIMOHHBIX CHCTEM, CEPBUCOB U MECCEHKEPOB

6.3. IIporpamMHoe o0ecnieyeHHe, COBpeMeHHbIe MPOQecCHOHATbHBIE 0a3bI JAHHBIX
1 MTHPOPMAILMOHHBbIE CIIPABOYHbIE CHCTEMBI

6.3.1. IIporpammHoe o0ecnieueHne

HanmeHoBaHMe NPOrpaMMHOro obecnevyeHus

Ha3nauenune

Adobe Reader

[Iporpamma 111 MpOCMOTpA NEKTPOHHBIX
JTOKYMEHTOB

ITnardopma nucranmonHoro odyuenust LMS

BuptyansHas oOyyaromias cpena




HaumeHoBaHMe MPOrpaMMHOro odecrnedeHust

Ha3zunauenue

Moodle

Mozilla FireFox

bpayzep

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

[TakeT opucHBIX TpOrpamMm

7-zip

ApxuBaTop

Microsoft Windows 10 Professional

OrnepanmoHHasi cucteMa

Kaspersky Endpoint Security

CpencTBO aHTUBUPYCHOM 3aLITUThI

Google Chrome

bpayzep

Notepad++ TeKcTOBBIN peaKTop

OpenOffice ITakeT 0(HUCHBIX TPOrpamMm

Opera Bpayzep

Paint .NET PactpoBslit rpaduueckuii pegakTop

Microsoft Security Assessment Tool. Peskum ITporpammsl 11t HHGOPMAITMOHHON

noctyna: http://www.microsoft.com/ru- 0e30macHOCTH

ru/download/details.aspx?id=12273 (Free)

Windows Security Risk Management Guide Tools

and Templates. Pexxum nocryma:

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

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

VLC Player MeauanpourpsiBaTeb

Far Manager DaioBBIl MEHEIKED

Sofa Stats [IporpammHoe obecnieueHue Ui CTATUCTHKH,
aHaJM3a U OTYETHOCTH

WinDjView [Iporpamma i mpocMoTpa (aiinoB B popmare

DJV u DjVu

IBM SPSS Statistics 21

[Tporpamma juist cTaTuCTHYECKOM 00padOTKU
JTAHHBIX

GIMP

MHoromiaTt¢opMeHHOE TPOrpaMMHOE
obecrieyeHue A7t paboThl HaJl U300paKEHUIMHU.

6.3.2. COBpeMEHHbIe npoc[)eccuorlaﬂbnue 0a3bl AAHHbIX H l/lH(l)OpMalH/IOHHI)Ie ClipaBOYHLIC

CHCTEMBI

Haumenosanue 56C

ouonmorekoi IPRsmarty;

KAK UHOCTPAHHBIN»
www.iprbookshop.ru

In¢posoii odopasoBaTeabHbIii pecype |IPRsmart:
-90P Ne 1 — nporpamma a1 O9BM «ABToMatu3npoBaHHasi cucTeMa yrpaBieHUs Hu(poBon

-30P Ne 2 — 371eKTPOHHO-06PA30BATENBHEI Pecypc /ISl HHOCTPaHHBIX cTynenToB «PYCCKUM

https://book.ru

DJIeKTPOHHO-0nbIuoTeunasi cucrema BOOK.ru

OGpasoBareabnas miatpopma FOPAUT,
https://urait.ru/

https://biblio.asu.edu.ru

JIeKTPOHHasi 0M0/IMoTEeKa «ACTPaXaHCKHUH rOCYAapCTBEHHBIH YHHBEPCUTET» COOCTBEHHOM
renepanuu Ha miargopme IBC «aexkTponnslii Yuranbublii 3271 — budaunoTex»

Yuémuas sanuce oopaszosamenvroco nopmana AI'Y

CTYJIEHTA)

uiekTpoHHO-0nbnoTeynas cucrema (AbC) OO0 «Ilosmrexpecype» «KoHcyabTaHT



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

Haumenosanue 95C
MHoronpodmibHbIi 00pazoBaTenbHbIN pecypc « KOHCYIbTaHT CTYIEHTa» SBIISAETCS 3JICKTPOHHOM
OMOJIMOTEYHON CHCTEMOM, TPEIOCTABIIAIONICH TOCTYIT Yepe3 MHTepHeT K yueOHOM IuTepaType u
JIOTIOJTHUTEIHHBIM MaTepuanaM, IPHOOPETEHHBIM HA OCHOBAHUH MPSMBIX JOTOBOPOB
¢ mpaBoobOmanarensimu. Karamor cogepkut 6osee 15 000 HauMeHOBaHMI U3 AaHUI.
www.studentlibrary.ru
Peaucmpayus ¢ komnvromepos AI'Y
uekTpoHHO-0nbnoTeynasi cucrema (AbC) OO0 «Ilosmrexpecype» «KoHcyabTaHT
CTY/IEHTa»
Jiis kadenpbl BOCTOYHBIX SI3BIKOB (PAKyIbTETa HHOCTPAHHBIX SI36IKOB. MHOTOMPO(HITBHBIIHA
oOpa3zoBartenbHbIi pecypc «KOHCYIbTaHT CTyIEHTa» SBISETCS SJIEKTPOHHON OUOIMOTEYHOMN
CHCTEMOH, MPEeIOCTaBIIONIEeH JocTyn Yyepe3 MHTepHeT Kk yueOHoii tuTeparype u
JIOTIOJIHUTEIBHBIM MaTepuaiam, IpUOOPETEHHBIM Ha OCHOBAaHUU MPSAMBIX JOTOBOPOB
¢ npaBoo0IaJaTeNAIMHU 110 HANIPaBICHUIO «BOCTOYHBIE SI3BIKM»
www.studentlibrary.ru
Pecucmpayus ¢ komnviomepos AI'Y

7. ®OHJ] OHEHOYHBIX CPEACTB IJIs1 NIPOBEAEHUSA TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTAIIUU 11O JUCHUITTIMHE

7.1. llacnopT (pOH/IA OLIEHOYHBIX CPEIACTB MO JUCHHUILIINHE

[Tpu npoBeEHUH TEKYILIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTallMM MO JUCUHUIUIMHE (MOIYIIIO)
«buodapmaneBTuka» IMpoBepseTcss CHOPMUPOBAHHOCTh Y O0YYAIOIUXCA KOMIIETEHIMH, yKa3aHHBIX B
pasnene 3 HacTosALed MporpaMMbl. DTaHOCTb (DOPMHUPOBAHMS JAHHBIX KOMIIETEHIUI B Ipolecce
OCBOEGHHs 00pa30BaTEILHOM MPOrpamMMbl ONpEENseTcs IOCIeI0BaTeIbHBIM OCBOCHUEM JUCLUILINH
(Momyneil) W TOPOXOXKAGHMEM MPaKTUK, aB IMPOLECCEe OCBOCHUS JAUCUUIUIMHBL (MOAYNS) —
MIOCJIE/IOBATENbHBIM  TIOCTH)KEHHEM PE3YJIbTaTOB OCBOCHHUS COJEP)KATEIbHO CBSA3aHHBIX MEXIY COOOM
pa3aesnoB, TEM.

Tadauua 6 - CooTBeTcTBHE Pa3/1e/ioB, TeM IMCHUILIHHBI (MOAYJIs1), Pe3yJ1bTATOB 00y4eHus!
N0 AUCHUIIHHE (MOAYJII0) H OLIEHOYHBIX CPEACTB

Kon xonTponu-

Ne KonTtponupyemsle paszaensl (TEMbI) pyemoit HaumenoBanue
n/n JUACHUTUINHEL* KOMITeTeHIIUH (WA OIICHOYHOTO CPEJICTBA
€€ YacTH)
1 Beenenue B OnoapmaneBTuKy. Cemunap, CUTYallMOHHBIE
bronoruueckue nekapcTBEHHbIE CPECTBA. 3a7a4uu, JOKJIabl, Pe3eHTAlNN
['eHHas u KIeTOYHAS MHKCHEPUS, TCHOMUKA U nK-2 KownTp. padora 1

MMPOTCOMHKA, UX 3HAUCHUC B CO3JaHUN
JICKAPCTBCHHBIX CPCACTB

2 MMMyHOOMOTEXHOJIOTHS: CO3/ITaHUE BAKIIHH, Cemunap, CUTYyallMOHHBIE
CBIBOPOTOK, HUTOKHNHOB, q)aI'OBI)IX ImperapaTros. IIK-2 3aga4du, DOKJIaJbl, MPE3CHTAINN
Cosznanue v IpOU3BOJICTBO AHTUOMOTHKOB KonTp. padora 2

3. BuoTtexHoIOTHS TOTYyYeHHSI TOPMOHATBHBIX CemuHap, CUTYaIlMOHHBIC
nmpernapaToB, BUTAMUHOB, aMUHOKHUCIIOT, TIIK-2 3aga4u, DOKJIaJbl, MPE3CHTaAIUN
(dbepMeHTOB Kontp. pabora 3.

4. [IpemnapaTsl Ha OCHOBE YKHBBIX KYJIBTYD CemuHap, CUTYaIlMOHHBIC
MUKpoopraHu3moB. [IpoOroTuky. 3aJla4d, JOKJIA/Ibl, TPEe3CHTAIIUN
JlekapcTBEHHBIE CPENICTBA U3 HATYPAIILHOTO IK-2 [MuceMeHHast caMOCTOSTENbHAS
PaCTHTENBHOTO CHIPhS U KYJIbTYPhI KIETOK U pabora.

TKaHel pacTeHui KonTp. pabora 4.



http://www.studentlibrary.ru/
http://www.studentlibrary.ru/

Tab6uamnna 7 - IlokazaTeJ i OLeHUBAHMSA Pe3yJbTAaTOB 00y4eHHUsI B B¢ 3HAHMI

[IIxana Kputepuu onenuBanus
OIICHUBAHUS
JEMOHCTpUpPYEeT  TIyOOKOe 3HAaHME TEOPETUYECKOro  MaTepuana, yMEHHE
3) 000CHOBaHHO H3JaraTb CBOM MBICIHM IO OOCYKIaeMbIM BOIIPOCaM, CIIOCOOHOCTH
«OTJINYHOY MOJIHO, TMPaBWJIBHO W apryMEHTUPOBAHHO OTBEYaTh HA BOMPOCHI, HPUBOIUTH
IpUMEPHI
4 JEMOHCTPUPYET 3HAHHE TEOPETHYECKOro MaTepuaia, €ero IOCJIeJoBaTeIbHOe
«XOpOIIO» U3JI0KEHUE, CIIOCOOHOCTh MPHUBOJUTH MPUMEPHI, JOMYCKACT CIUHUYHBIC OIIHOKH,
MCIPaBIIsIEMBbIE MTOCIIEC 3aMEYaHMsI IPENOoIaBaTeNs
3 JIEMOHCTPUPYET HENOJHOE, (PparMEeHTapHOE 3HAaHUE TEOPETHUECKOro MaTepuaa,
«y1OBIETBOPH TpeOyroliee HaBOJSIIMX BOINPOCOB IMPENOAaBaTENs], JOMYCKAeT CYIIECTBEHHbIE
TEIBHOY OIIMOKHU B €r0 U3JI0KECHUH, 3aTPYTHSIETCS B IPUBEICHUN IPUMEPOB U (OPMYTUPOBKE
BBIBOJIOB
2 JEMOHCTPHUPYET CYIIECTBEHHbIE MPOOEbl B 3HAHUU TEOPETHYECKOr0 MaTepuana, He
«HEYJIOBJIETBO | COCOOEH €ro M3JI0KUTh M OTBETUTh HA HABOJSIIME BOMPOCHI MPEMOJaBaTess, He
PHUTEIHEHO MO>KET MPUBECTU MPUMEPHI

Tab6uanna 8 - IlokazaTe/ i OLeHUBAHMSA Pe3yJIbTATOB 00yUeHUsI B BHjie YMEHUI M BJaJeHUi

Hlkana Kputepuu onienuBanus
OIICHUBAHUS
5 JEMOHCTPHUPYET CIIOCOOHOCTh MPUMEHSATh 3HAHHWE TEOPETUYECKOro MarepHaia IMpH
COTIHHOY BBITIOJIHEHUH 33JIaHUM, TOCIEAOBATEIbHO M MPABUJILHO BBITIOJIHSET 3aJlaHUs, YMEET
000CHOBAHHO HM3J1araTh CBOU MBICIHU U JIeaTh HEOOXOUMBbIE BBIBOIbI
JIEMOHCTPHUPYET CIOCOOHOCTh NMPUMEHSTh 3HAHME TEOPETHUYECKOTO Marepuasia MpHu
4 BBINIOJIHEHUM 33JIaHUM, MOCIEA0BATEIbHO U MPaBUIIBHO BBINIOJIHSET 33JIaHUs, YMEET
«XOpOLLIOY» 000CHOBAaHHO W3JIaraTh CBOM MBICIH U JIeJaTh HEOOXOJMMBIE BBIBOJIBI, JOIYCKAET
eAMHUYHBIEC OMMOKHU, HCTIPaBIIsieMble TIOCTIE 3aMEYaHUs MPernojaBaTens
3 JEMOHCTPUPYET OTJACIbHBIC, HECHUCTEMAaTU3UPOBAHHBIE HABBIKH, HCIIBITHIBACT
«yIOBIETBOPHU | 3aTPYAHEHHUS U JIOMYCKAaeT OLIUOKHU MPHU BBHINOJIHEHUHU 3aJaHUM, BHIMOIHIET 3aJaHUE
TEIHHO» 10 TMOJICKAa3Ke MperogaBaTeis, 3aTPYAHAETCS B OPMYIHPOBKE BHIBOJIOB
2 He croco0eH MPaBUIBLHO BBITIOIHUTE 3aJJaHHe
«HEYIOBJIETBO
PHUTEIHEHOY

OuenuBaHue pe3yabTaTOB 00y4eHHs] HHBAJIUAOB U JIUI C OTPAHUICHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI
10 JUCLUUIUIMHE (MOYJIIO):

JUJist T ¢ HApYIICHUSIMH 3PEHHS:

- B Ie4aTHOH (opMe yBEIMUEHHBIM HIPUPTOM,

- B (hopMe dIEKTPOHHOTO IOKYMEHTA

JUist 1 ¢ HapyIIEHUSIMU CITyXa!

- B Ie4aTHo# popme,

- B (hopMe dIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:
- B Ie4aTtHo# (opme,

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

[Ipu mpoBeneHUN MpoLEeayphl OLIEHUBAHUS PE3YyIbTAaTOB O0YyYEHUS! MHBAIUIOB U JIUIl C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH  3/I0pPOBbSI 110 JUCHUIUIMHE (MOJYJI0) OOECHEeuMBAEeTCsl BBINOJIHEHUE CIEAYIOMINX
JIOTIOJTHUTEIBHBIX TPEOOBAaHUH B 3aBUCHMOCTH OT UHJIUBUYaIbHBIX OCOOEHHOCTEN, 00yYarOIXCs:



a) MHCTPYKIHS TI0 MOPSAAKY MPOBEJICHUS MPOLEAYPHI OLIEHUBAHUS MPEIOCTABISIETCS B JOCTYIHON hopme
(ycTHO, B TUCBMEHHOH (hopme);

0) nmocrymHas Gopma MpPeAOCTaBICHHS 3aJaHUN OLEHOYHBIX CpeAcTB (B meuyaTHoi (opme, B ¢dopme
ANIEKTPOHHOTO IOKYMEHTA);

B) JocTymnHas (opMa mpeaocTaBieHUs] OTBETOB HA 3alaHMs (MMMCbMEHHO HAa Oymare, HAaOOp OTBETOB Ha
KOMITBIOTEPE, YCTHO).

HpI/I HCO6XOHI/IMOCTI/I JJIsL OGy‘-IElIOH.II/IXCSI C OIrpaHMYCHHBIMU BO3MOKHOCTSAMH 3J0POBbA WU WMHBAJINIOB
IpoLeaypa OLEHHBAHUS DPE3yJbTaTOB OOYUEHHS IO AWCIMIUIMHE (MOIYII0) MOXET INPOBOIUTHCS B
HECKOJIBKO JTAroB.

[IpoBenenne mporenypbl OLECHUBAHUS PE3yIbTaTOB OOYYEHHUS HMHBAINAOB M JIMI[ C OTPAaHMYCHHBIMHU
BO3MOXHOCTSMU  340POBbsI  BO3MOKHO C HCIHOJB30BAHUCM  JUCTAHIIMOHHBIX O6pa3OBaTCJIbHBIX
TEXHOJIOTHH (TEKCTOBAsI, TOJIOCOBAsl H BUJICOCBS3b Yepe3 HHTEPHET- KOMMYHHUKAIUIO SKype).

7.3. KoHTpoJibHBbIE 3aJaHWsi U HHbIe MAaTepHaJibl, He00X0AMMbIe JJf OLEHKH Pe3yJbTATOB
00yuyeHusi MO TUCHUILINHE (MOIYJIIO)

Tema 1. BBenenue B 0uodapmanesruky. buosornueckue jiekapcrseHHble cpeacrsa. I'enHas u
KJIeTOYHAS UHKEHEePHsi, TCHOMUKA U NIPOTEOMHUKA, MX 3HAYEHHUE B CO3AAHUM JIEKAPCTBEHHBIX
CpeaAcTB

Bomnpock! s 06cyskaenus Ha cemuHape 1.1

1. buodapmanestika win hapmaneBTHYecKas OnoTexHoxorus. Llemn u 3agaym.

2. CBs13b OnoapManeBTUKH ¢ PyHIaMEHTaIbHBIMA HayKaMH, HH)KEHEPHO-TEXHOJIOTHYEeCKON 0a30ii.

3. UcTopus u sTansl pa3BuTHs (papmaneBTHUIECKON OnoTexHomoruu. [lepcreKkTuBb pa3BUTHS.

4. AcrieKTbl HCIIOJIb30BAaHUS OMOTEXHOJIOIMH B IPOU3BOCTBE JIEKAPCTBEHHBIX CPEJICTB.

5. buosnoruyeckue j1ekapcTBEHHbIE CPE/ICTBA, UX CBOWCTBA U crielu(puUecKue yepThl. MecTo cpean Apyrux
JIEKapCTBEHHBIX cpe/icTB. buonpenaparsl 11 neyeHus, Npo(UIAKTUKYA U JUATHOCTHKH.

6. BOOOBEKTHI KaK CpeICTBO MPOU3BO/ICTBA JIEKAPCTBEHHBIX, MPOPHIAKTHUECKUX M JUATHOCTHYECKUX
npenapatoB. Kimaccudukanus 61000bEKTOB.

7. MakpooOBEeKThI )KUBOTHOTO MPOUCXO0KAeHHs.. OCHOBHbIE IpyIIbI oyyaeMblx bAB.

8. Br0OOBEKTHI pacTUTENFHOTO MPOUCX0KaeHHs. OCHOBHBIE IPyMITbI MOTy4aeMbix BAB.

9. BuooOBeKkThI-MUKpOYypOBHS. OCHOBHBIE TPYMIIbI oy4aeMbix BAB.

10. B0OOBEKTHI- MAKPOMOJIEKYIIBI ¢ (PePMEHTATUBHON aKTHBHOCTHIO.

11. buoTtexHonOrn4ecKuii MpoLecc Kak MPOMEKyTOUHBIN, KaK 3aKIIOUUTEIbHBIN ITall CO3/1aHus JeueOHOro,
NpOopHUIAKTUUECKOTO WM AUArHOCTUYECKOTI0 Ipernapara

12. TlutarenbHbIE cpeapl, UX KiIaccuduKamms, 0COOEHHOCTH PEIENTYPhI (COCTABOB) B 3aBUCUMOCTH OT IIENTN
WCTIONIb30BaHMs U BU1a On00ObekTa. MeToibl CTepHIIN3aIiiy MUTATENIBHBIX CPE/,

13. Boiienenne, KOHIIGHTPUPOBAHUE U OYUCTKA KaK CTAJMH B IIPOU3BOACTBE OMOTEXHOIOTHIECKUX
MPOAYKTOB. VX XapakTepuCTUKU U OCHOBHBIE METO/IBI.

14. CrannapTusanus J€KapCTBEHHbBIX CPEJICTB, MOIY4aeMbIX METOJaMU OMOTEXHOJI0ruH. PacoBKa.

15. OcHOBHBIE TapaMeTpbl KOHTPOJIS M YIIPABIEHHUS OMOTEXHOJIOIMYECKMMHU IIPOLIECCAMHU.

16. Enunas cucrema GLP, GCP u GMP npu A0KIMHUYECKOM, KIMHUYECKOM MCIBITAHUY JIEKAPCTBEHHBIX
CpeAcTB U ux npousBojcTse. TpedoBanus GMP k 61oTeXHOIOrMYECKOMY IPOU3BOJCTBY.

17. Opranu3anysi KOHTPOJIS 32 OXpaHOH OKpYXKaroIei cpesibl OMOTEXHOIOTHUECKOTO MTPOU3BO/ICTBA.
Knaccudukanus otxonoB. O4MCTKA U YTHIIM3ALUSA OTXO/I0B.

Bomnpocs! 1151 06cysxaenunst Ha ceMuHape 1.2.

1. Cenekuus Kak OJIMH U3 METOJIOB MOJyYeHHs 00jIee IPOAYKTUBHBIX OM000BEKTOB M OMOOOBEKTOB C
JPYTMMU KadecTBaMH. BapualimoHHbIE PsbL.

2.Myrarene3. dusznueckue, XuMU4ecKre, OMOJIOTHUECKUE MyTareHbl, MEXaHU3M UX JIeHCTBUS.
Knaccudukanusa myranuit. [lpobrema reneTndeckoil cTabUIBHOCTH MYTaHTOB MO MPU3HAKY 00pa30BaHus
1I€JIEBOTO OMOTEXHOJIOTHYECKOTO MPOAYKTA.

3. Knerounas unxenepus. Mcnonp30BaHue ee METOOB B CO3JJaHUN MUKPOOPTaHU3MOB U KJIETOK
pacTeHnii — HOBBIX ITpoayleHToB BAB.




Meton cnusHUSA TPOTOIIACTOB IPUMEHUTEIBHO K PACTUTEIbHBIM KIETKAM.

4. MeToasl KIETOYHOW HHKEHEPUH MTPUMEHUTEIBHO K )KUBOTHBIM KiieTKaM. [ToHsTHE THOPUIOMBL.

5. 'eHeTnyecKkuss THXEHEPUS U CO3JJaHHUE C TOMOIIbIO €€ METO/10B IPOAYLIEHTOB HOBBIX JIEKAPCTBEHHBIX
BEILECTB.

6. ITnazmuasl. Ux QyHKIMH, OCHOBHBIE (PU3UKO-XMMUYECKHE XapaKTEPUCTUKH, B3aUMOICHCTBIE
IJIa3MHJT C TEHOMOM XO35IMHA.

7. Ponb mnazmunnoii u garosoit JJHK B reneTnyeckoM KOHCTPYHPOBAHUU POAYLIEHTOB OHOIOTUYECKH
aKTUBHBIX BelecTB. [IoHsATHE BEKTOpa B TEHETUUECKON MHKEHEPHUH, BEKTOPHBIE MOJIEKYJIbI HA OCHOBE
ia3mMugHou U parosoit JTHK.

8. OCHOBHBIE IPUHITUIIBI TEXHOJIOTHH pekoMOnHanTHOHN JIHK. depMeHTHI, NCIoIb3yeMbIe B
TFeHETUYECKON UHKEHEPUN: PECTPUKTA3bI, JIUTa3bl U MEXAHU3M UX JIEHCTBUS.

9. I'eHeTn4eCcKHre MapKepHI.

10. I'enomuxka. IlonHoe cekBeHUpOBaHKE T€HOMA. 3HAUEHHUE MEXIyYHApOAHOr 0 ipoekTa «I'eHoM
YeJI0BeKa» B METUKO-OMOIOTMUECKOM acIeKTe.

11. IlpoTreomuka. 3HaueHue sl MPOU3BOACTBA JIEKAPCTBEHHBIX U AMATHOCTUYECKUX CPEJICTB.

12. MeTta60113M MUKPOOHOM KJIETKH U €r0 BIUSHUE HA OMOTEXHOIOTHIOIIPOU3BOICTBA JIEKAPCTBEHHBIX
CPEICTB

CutyallMOHHBIE 3a/1a4U

3anava 1 M3BecTHO, YTO B yCIOBUSX MPOMBIIIJIEHHOTO ITPOU3BOJICTBA IPUPOHbIE TpoAyLeHThl BAB
JOJDKHBI OBITh TEHETHYECKH MOIUHUIMpoBaHbl. Kak perraercs naHHast mpodiiema B IuiaHe

3G GEKTUBHOCTH U 0€30MaCHOCTH TOTYYCHHUS JICKAPCTBEHHBIX CPEJICTB?

3anaua 2 Opra"uzanus J1000ro 6MOTEXHOIOTHUECKOT0 IPOU3BO/ICTBA JIEKAPCTBEHHBIX CPEJCTB
IpeAroaraeT MoArOTOBUTEIbHBIM M OCHOBHOM 3Tanbl. Kakue BUIbI paboT MPOBECTH Ha ITHX dTarax
IIPOM3BOJICTBEHHOTO IpoLecca?

3amaua 3 CynepnpoayleHT — 3To OM00O0BEKT MPOMBIIIIEHHOTO HCTOb30BaHusl. Kak MOKHO MOJTy4HTh
€ro ¥ KaKMMHU CBOMCTBaMH OH JIOJDKEH 00JIaaTh B OTJIMYKE OT IPUPOTHOTO IITaMMa KyJIbTyphI?

33,[[8.‘18. 4 MoxeTt nu YTAJIA3alusa OTX010B OMOTEXHOJIOTHYECKOTO IMPOU3BOACTBA JICKAPCTBCHHBIX CPCACTB
HaHECTH CYIHGCTBGHHI)II}'I BpEa sxonorun? Kakosa cxema YTUJIU3AlUA KUAKUX OTXOI[OB?

3anava 5 M3BecTHO, 4YTO TpeOOBaHMSI KOJIOTUHM YACTO HE COBIAAIOT C PErilaMEHTOM
(hapMaIeBTUUECKOro MPOU3BOJICTBA B IIEJIOM U OMOTEXHOJIOTHYECKOTO B YacTHOCTU. Kakue BUbI
OYHMCTKHU U JJIA KaKOro poJia OTXO0J0B MPCAYCMAaTPUBACT UCITIOJIB30BAHUC AKTUBHOI'O WJIa U «IOTaAMMOB-
JNECTPYKTOPOB»?

3anaya 6 [Ipu noiayyeHnu MHOTHX OMOJIOIMUYECKHUX JIEKAPCTBEHHBIX CPEJICTB UCIIONIB3YIOTCS METObI
reHeTHYecKoi nHxeHepuu. Uto Brimrouaet B ceds nouatue pekomObuHantHas JJHK u kak ee MOxKHO
MTOJTyYUTh?

3anaya 7 CoBepleHCTBOBaHHE OMOOOBEKTOB KaK HICTOYHUKOB OMOJIOTHYECKUX JIEKAPCTBEHHBIX CPE/ICTB
BKJIIOUAET HECKOJILKO HampaieHui. OnpenennTe 3TH HapaBIeHUs] B COOTBETCTBUU C I1€JIEBBIMU
3a/la4aMH.

3anaua 8 [Ipy NpOMBIIITIEHHOM MOJIy4€HHUH PEKOMOMHAHTHBIX OEJIKOB BBIOOP MUKPOOPTaHU3Ma-
MPOJYLIEHTA 3aBUCUT OT MHOTUX (pakTopoB. OmpenenanTe KpuTepuu 0T00pa MUKPOOPTraHU3Ma.

KonTtpoasHas padora 1.

1. B OMOTEeXHOJIOTHH MOHATHIO «OMO00BEKT» COOTBETCTBYIOT CIICIYIOIIUE OMPEICICHUS:

A - opranusm, Ha KOTOPOM UCTIBITHIBAIOT HOBbIE bAB;

b - opranu3msl, BEI3BIBAIOIINE MUKPOOHYIO KOHTAMHHAITMIO TEXHOJIOTHYECKOTO 000PYI0BaHUS;
B - ¢pepmeHT, ncnonap3yemblil A1l TeHHO-MHKEHEPHBIX MPOIIECCOB;




I' - opranusm, hepMeHT (TPOMBIIICHHBIH OMOKAaTAIN3aTOp) — CPEICTBO MPOU3BOICTBA IS
MOJTyYEeHHUs JIEKAPCTBEHHBIX, MPO(PUIAKTUYECKHUX, TUATHOCTUYECKUX ITPENapaToB.

J1 - pepMeHT, UCTIONIb3YEMBIi B JICUCOHBIX HEIISX.

2. OTnnuuTeNnbHble 0COOEHHOCTH 3YKapUOTUYECKOM KIIETKU:

A - manblii pa3mep;

b — orcyrcTBHE Aapa;

B - puruaHas KneroyHasi CTCHKA,

I' - oTcyTCTBHE CYOKIIETOUHBIX OpraHesul;

I - xpomocomuas JTHK B siape.

3. OtnnuunTenbHble 0COOEHHOCTH ITPOKAPHUOTHUECKON KIIETKHU:

A - OonbLIM# pa3mep;

b - Hanmuue sapa;

B - Hannume cyOKJIETOYHBIX OpPTaHEelLT;

I' - MHOrOCIIOITHAs KJIETOYHAsI CTEHKA;

J1 - xpomocomuas JIHK B nuromnnasme.

4. OnTUManbHbIM TeMIepaTypHbIA PEXUM Pa3BUTHSI MUKPOOPTaHU3MOB-Me30(UII0B
COCTABJISIET:

A -45-90 °C;

b -10-47 °C;

B -37°C;

I'-o1-5 no 35 °C;

I - cBbrmie 90 °C.

5. Hocutens reHeTnyeckoi HHGOpMAIK JJOJDKEH YAOBIETBOPATH TPEOOBAHMSIM:

A - pernMuMpoBaThCs C BBICOKOW TOUHOCTBIO;

b - He noaBeprarbCsi XUMUYECKOMY THAPOIIN3Y;

B — nocnenoBaTebHO NPUCOEIUHATD 3BEHbsI PACTYILEH MTOJIMHYKICOTUAHOM 1IETIH;
I' - BRICTYnaTh B Ka4€CTBE NIEPEHOCUHKA SHEPTUH;

J1 - 06pa30BBIBaTh 3aMKHYTYIO KOJIbLIEOOPa3HYIO CTPYKTYPY.

6. OnepoH — 3T0...

A - yuactok JIHK, coneprkaiiuii HECKOJIBKO CTPYKTYPHBIX I'€HOB, TPAHCKPUOUPYEMBIX C
oOpa3zoBanuem oaHoi nonunuctponHoit MPHK;

b - yuactrok /IHK, conepskamumii oAMH CTPYKTYPHBIil I'eH;

B - HyksieoTHu1Has OCIE10BAaTENbHOCTD, KOJUPYIOLIAs OJUH O€JOK;

I' - HykJI€oTHIHAS IOCIEN0BATENBHOCTD, COACPIKAILAs OIUH CTPYKTYPHBIN I'eH;

N - nmuaHas monekyna MPHK, kogupyroias HeCKoJIbKO O€ITKOB.

7. TeXHUKa F€eHHO-MHKEHEPHOT'O dKCIIEPUMEHTA BKJIFOYAET:

A - KonIMpoBaHME I'eHa YeJI0BEKa, OTBETCTBEHHOI'0 32 CUHTE3 HEOOXOAMMOI0 IPOAYKTA;
b - Moan¢ukanuio reHeTuYecKoro anmnapara 00JIbHOTO Il yBETHUCHHS
OMOCUHTE3a HEOOXOAUMBIX MTPOTYKTOB;

B - BHenpenue MukpoOHo# kieTku ¢ pekomOuHanTHoi JIHK B opranusm

YEJI0BEKa;

I - KyIbTUBUPOBAHUE U BBIJIIEHUE MUKPOOHBIX KIIETOK ¢ pekoMOuHanTHeIMU JITHK;
J1 - BHeApeHue MUKpOOHOM KiieTku ¢ pekomOnHanTHO# JIHK B opranusm »kuBoTHOTO;
E - BHeapeHHe 4eI0BeYecKoro reHa B IIa3Mu1y MUKpPOOHON KIIETKH.

8. @yHknnoHanbHas akTuBHOCTh JJHK-nmras:

A - nu3upoBanue (pactBopenue, rugponus) JAHK;

b - o6pazoBanue GpochoandPUpHBIX CBA3EH MEXKTy KOHIIAMHU TTOJIMHYK-

JICOTUHBIX LIETIEH;

B - MeTnnupoBaHue HyKJIEOTHIOB;

I' - metirpanuzanus JJHK;

I - pacmerienue JIHK.

9. 3amuTa KJIE€TOK OT NpOHUKHOBeHHUs dyxepoanon JIHK 3akmtouaercs B:



A - perynupoBaHUM MPOHHUIIAEMOCTH KJIETOYHON MEMOpPaHBI;

b - ykpynaenuu uyxepoanon [JHK;

B - ruaponuze (pacuerienun) ayxepoanoit JJHK;

I' - MmetunupoBanum uyxepoanoi JJHK;

[ - neitpanuzanuu uyxeponHon JTHK.

10. s BBenenust pexkomOounantHoi JIHK B mpou3BoacTBE mpenapaToB METOA0M IeHHOM
WHXXEHEPUU UCIIOJIb3YIOT:

A - XpOMOCOMBI;

b - nmnasmuaer;

B - pubocomsr;

I' - Tu30CcOMBEL;

I - sapa KIeToK.

11. Ilna3zmua npeacTaBisier COOOM:

A - onpeneneHHbld ITaMM KHIIEYHON NaJIOYKH, UCIIOJIb3YEMbIN JUIst
OMOTEXHOJIOTHUECKUX IIEIICH;

b - xonbueobpasnyro monekyny JHK;

B - yuacrok nenn PHK, necymmit uadopmanuio o CTpykType reHa;

I' - BHEXpOMOCOMHBIH 3JIEMEHT FT'eHETHYECKON HHPOpMAIIH;

J1 - BUpYycC, pa3MHOXAaIOIIMICS B IUTOMJIa3ME MUKPOOHO KIIETKH;

12. Ot6op TpanchopMHUpOBaHHBIX KIETOK, COAepkKaUX pekoMOuHantuyro JTHK
(ruOpHUAHYIO TITa3MHTY) TIPOBOIST:

A - TECTUPOBAHMEM Ha PE3UCTEHTHOCTh K PA3JIMYHON TEMIIEpaType;

b - TectupoBannem Ha pe3UCTEHTHOCTH K OMPEICICHHBIM aHTHOUOTHKAM;

B - no cnocoO6HOCTH OKpaIMBaThCsi FTeMaTOKCUINHOM;

I' - mo mopdonornyeckum npu3HaKam;

J1 - 10 CKOPOCTH POCTA U PA3MHOKEHUS.

13. Ha3zHaueHue nuTaTelbHbIX CPEeI;:

A - 3ammMTa KIETOK OT BO3/AeHCTBUS (DAKTOPOB BHELTHEH CPEIbI;

b - mognepxanue onTUMAIBHBIX I POCTA KJIETOK (PU3UKO-XUMUUYECKHUX YCIIOBUIA,
B - oGecnieuenue KIeTOK MUTATENBHBIME BEIIECTBAMU JJIsi CHHTE3a OMOMACCHI;

I' - obecnieueHne KJIETOK MUTATEIILHBIMU BEIIECTBAMH JIJIsl CHHTE3a HEOOXOIUMBIX MPOJTYKTOB
KU3ZHENIEATEIIbHOCTH;

J1 - Bce BBILIETIEPEYHCIIEHHOE BEPHO.

14. [Ipenmy111€CTBEHHBIN UCTOYHUK CEPBI B MUTATEIBbHBIX CPEIaAX:

A- cepoBOIOpOI;

b — cynbdut Harpus;

B - mucreunn;

I' - kpucrannmueckas cepa;

I - cepHas kuciora.

15. ObecrnieueHne U COXpaHeHUE CTEPUIILHOCTH MUTATEIBHBIX Cpell 00ECTIEUNBAIOT:
A — MHAMBUAYaTbHON CTEPUIIN3AIMEN UCXOAHBIX KOMIIOHEHTOB CPEJIBI;

b - Tepmuueckoiil crepunuzaiueit cpenbl (BO3AYIIHBIN METON);

B - crepmmsyromieit puiabTpammeii;

I' - noGaBiIeHEM aHTHOHMOTHUKOB;

J1 - Bce BBIIIETIEPEYHCICHHOE BEPHO.

Tema 2. UMMYHOOMOTEXHOJIOTHS: CO3JaHUE BAKIIUH, CbIBOPOTOK, HIUTOKMHOB, (DaroBbIX
npenapatoB. Co3gaHue ¥ NPOU3BOACTBO AHTHOUOTHKOB

Bompocsl Juist o6cykaenus Ha cemunape 2.1.
1. UMMyHOOHOTEXHOJIOTHS KaK OJMH U3 pa3esioB OnoTexHoaorui. OCHOBHBIE COCTABIISIONINE U TTYTH
(YHKIIMOHUPOBAHUS MIMMYHHOU CHCTEMBI.




2. YcuneHre IMMYHHOTO OTBETA C TOMOIIBI0 IMMYHOOHOTIPETapaToB, X KIaCCU(UKAITHSL.
NmmyHOCYTIpEeccopsl.

3. Baknunsl. OnpeneneHue, KiacCHPUKAIIH.

4. CocTaB BaklMH, (YHKIIUA KOMIOHEHTOB, IPUMEPHI.

5. TpaguOHHBIE METO/IBI MOJTyUYEHUS BAaKLIMH, T€HHO-WH)XEHEPHbIE )KUBbIE BaKUMHBL. CpaBHUTENbHAS
xapakTepucTika. CtaHgapTu3anusl.

6. CeiBopoTku. OnpeneneHune, MeTo bl monydeHusi. CtangapTU3aiusl.

7. bakrepuodaru. Onpenenenue, METOABI MOTy4YeHNUS. ACCOPTUMEHT.

8. IHTepieiKuHbl: MEXaHU3M OMOJIOTMYECKON aKTUBHOCTH; MEPCIIEKTUBBI IPAKTUUECKOTO MPUMEHEHUSI.
9. MuKpOOHOIOTHYECKHIA CHHTE3 HHTEPJICHKHHOB. [loTydeHrne mpoylieHTOB METOIaMU TeHETHIEeCKON
nmxeHepun. [lepcrnekTHBbI OMOTEXHOIOTHUECKOTO IPOU3BOCTBA.

10. Murepdeponsl. Knaccuduxamnms. Bungocneunpuynocts nHTEPGHEPOHOB.

11. Meroab! nonyyeHust UHTEpGEPOHOB U UX orpaHudeHus. UHIyKTOpbl HHTEp(HEPOHOB: UX MPUPOJA;
MEXAaHU3M UHIYKLIHH.

12. IIpombliluIeHHOE TPOU3BOACTBO UHTEP(HEPOHOB HA OCHOBE MPUPOAHBIX UCTOUHUKOB. CHHTE3
Pa3IMYHBIX KJIACCOB MHTEPEPOHA YEIOBEKA B TEHETUUECKU CKOHCTPYUPOBAHHBIX KIIETKAX
MUKpOOpranu3MoB. [IpobnemMsl cTanaapTH3ALKN.

Bomnpoch! 1iist 06cyskaeHuns Ha ceMuHape 2.2.

1. AHTUOMOTHKY KaK OMOTEXHOJIOIHYeCKHEe NPOAYKThl. bruosoruueckas pojib aHTUOMOTUKOB KaK
BTOPUYHBIX META0OJIUTOB.

2. [IpoayneHTsl aHTUOMOTUKOB, UX XapaKTEePUCTHKA.

3. MeToapl ckpuHUHTa POy EeHTOoB. [lyTh co3nanus BBICOKOAKTUBHBIX TPOAYLIEHTOB aHTUOMOTHKOB.
5.Metobl coXpaHEeHUs ITaMMOB CYIEPIPOAYLIEHTOB aHTUOUOTHKOB.

6. buocuHTe3 aHTUOMOTHUKOB: MYJIbTU(EPMEHTHBIE KOMIUIEKCHI, COOpKa YTIepOTHOTO CKEIeTa MOJICKYII
aHTUOMOTHKOB, IPUHAAJIEKAIIUX K OeTa-1aKTaMam.

8. buocuHTe3 aHTHOMOTUKOB: aMUHOTJIMKO3UI0B, TETPALUKINHOB, MAaKPOJIUIOB.

9. O0uMe 3aKOHOMEPHOCTH (PEPMEHTALMOHHOTO Mpoliecca OMOCUHTE3a aHTUOMOTHKOB.

10. ®akTOophl, BAUSAIONINE HA UHTEHCUBHOCTh OMOCHHTE3a aHTHOUOTUKOB.

11. TexHonorust OMocHHTE3a aHTUOMOTHUKOB: THITBI (hepMEHTAIM, TEXHOJIOIHYecKasi CXxema mpoliiecca
MIPOU3BO/JICTBA.

12. BolaeneHre 1 04uCcTKa aHTUOMOTUKOB (TIPUMEPHI UCTIONB30BAHUS MPOLIECCOB AKCTPAKIIUH, COPOLINH,
MeMOpaHHBIX TexHosoruii). Cylika npenapaToB aHTHOMOTUKOB, UCIIOJIb3yeMasl armaparypa.

13. Crangaptu3zanust aHTHOMOTUKOB. KOHTpOJIb KauecTBa JeKapCTBEHHBIX (POPM aHTUOMOTHKOB.

14. Dxonoruueckue aceKThl OpraHNU3aluu ONOTEXHOJIOTHYECKOTO MPOU3BOICTBA AaHTUOMOTHKOB.

15. MexaHu3Mbl 1eHCTBUS aHTUOMOTUKOB (MHIMOUTOPBI 00pa30BaHusl KJIETOYHON CTEHKU OaKTepui;
MHTUOUTOPBI OEJIKOBOrO CUHTE3a y OaKTepuil; HHTMOUTOPHI CUHTE3a HYKJIEUHOBBIX KMCIOT; MHTMOUTOPHI
GyHKIUHI IUTOIUIa3MaTUYECKON MEMOPaHbl MUKPOOHOM KIIETKH).

16. MexaHu3Mbl pe3UCTEHTHOCTH OakTepuil k antuOnoTukaMm. I[lyTu nmpeojoneHus
aHTHOMOTHKOpe3ucTeHTHOCTH. HoBble nmokonenus 1edaaocnopruHoB, IEHULIUUINHOB U JIp.

CI/ITVaI_II/IOHHBIC 3aa4Yu

3anava 1 B nmpou3BoJCTBE MEHUIIMIUIMHA B Hadase epMeHTaIH ObLIO 100aBIEHO B MUTATEIBHYIO CPELy
OTIPEENIEHHOTO KOTUYECTBO (PEHIITYKCYCHON KUCIOTHI, YTO MPUBENIO K CHIKEHUIO BBIXO/1a I[EIEBOTO
npoaykra. Kakas ommOka Oblia 1omyiieHa B JaHHOM citydae?

3anava 2 CyiiecTByeT MOHATHE KIACCUYECKOT0 CKPUHUHTA aHTUMUKPOOHBIX CPEJCTB M TAPreTHOTO
CKpMHMHTa. B ueM 3axirodarorcs oTIn4us?

3anmada 3 MOXHO JIK TIOJTYYUTh JICBOMULIETHH METOZI0M OnotexHosnoruu? [IpoBenure cpaBHEHUS ¢
JAPYTUMH METOJIAMH TIOJYYCHUS JJAHHOTO JICKAPCTBEHHOTO CPEJICTBA B COOTBETCTBUU C TAKUM
napameTpoM, Kak peHTabeIbHOCTh MPOU3BO/ICTBA.



3amaua 4 B OMOTEXHOIOTHY CYIIECTBYET METOJT CO3/IaHUSI HOBBIX aHTHOMOTHYECKUX TIPETapaToB C
MCIOJIb30BaHNEM MyTacuHTe3a. Ha npumepe aMUHOTIIMKO3U/IHBIX aHTHOMOTHKOB TMPEJCTaBhTE €r0
BO3MOKHOCTH.

3anaga 5 OnHa U3 MHOEKIMOHHBIX KIMHHUK 3aKyIIIA TApTUX NIEHUIWUINHA U CTpenToMHuIMHA. Yepes
HEKOTOPOE BpEeMS B allTEKy MPHILLIIH 5KaI00bl HA OTCYTCTBHUE TEPAIIEBTUYECKOT0 3(peKTa MoUYTH y BCex
O0onpHBIX KMHKUKH. [Tocie mpoBepku B mabopaTopuu LIKKJIC Obu10 yCTaHOBIICHO, YTO 3TO CTaHJAPTHBIC
npenapatsl — He danabcudukatel. [Ipoananu3upyiiTe 3Ty CUTYalHIO C TOUKH 3PEHUSI TEHETHUECKUX
ACTICKTOB «MH(EKIIMOHHOW PE3UCTCHTHOCTHY WIIH «TOCIIHUTATBLHOW UH(EKITHI.

3amada 6 B npornecce OnocnHTe3a aHTHOMOTHUKOB OOJIBIIIOE 3HAUCHHE UMEET COJICPKAHUE YIIIepo/a,
azora u (ocdopa B muTaTenbHOM cpene. Kak Biusier n3aMeHeHHe COJepKaHus ITUX BEUIECTB Ha MPOLIECC
OMOCHHTE3a BTOPHYHBIX METa0OJIUTOB, M Ha TPOIIecC (PePMEHTAINH B [IEJIOM.

3anava 7 Onpenenure posib FTeHHOW MHKEHEPUU B CO3JJaHUU UMMYHOOUONPENapTaToB.

Kpurepun onleHKH penieHns CUTYaIllMOHHBIX 3a/1ay :

OLIEHKA «OTIMYHOY» BBICTABIISIECTCS CTYJCHTY 3a MPaBUIbHOE TTOHUMAHUE 337a4H, JOTHYHOE,
000CHOBaHHOE TEOPETHYECKUMH 3HAHUSIMHU U PAKTHYECKUMHU HAaBBIKAMH PELICHUE, TPaBHILHOCTD
peleHusI, yMEHUE aHAIU3UPOBATh, CPABHUBATB, JICIATh 3aKIIOUCHUS;

OLICHKA «XOPOILO» BBICTABISECTCS 32 MOHUMAHUE 3aJaHNUs, TPABWIBHOCTD PEUICHUS TP HATMYUH
HeOOJIBIINX ONIMOOK M HETOYHOCTEH B JIOTHKE PACCYKICHUHN, 0ObSICHEHUN BBIIBUTAEMBIX PEILICHHIH,
YMEHHE aHAIN3UPOBATh, PacCyK/1aTh, HO IIPH HEJOCTATOUYHON CTENIEHU 0000IIEHHS 3aKIF0UCHNH;
OLIEHKA «yJOBIICTBOPUTEIHHOY - BHICTABISICTCS CTYACHTY 32 HENOJIHOE IIOHMMAaHHUE 3a/1a4H,
HEOOXOJMMOCTh HaBOISIIMX BOIIPOCOB ITPH TIOMCKE PEIICHUs, HEJOCTATOYHO Pa3BUTOC yYMECHHE
00001aTh 1 JeNaTh JOTHYECKUE 3aKIIIOYCHHS, HATMYNE OMIMOOK B PEIICHUH;

OLICHKA «HEYIOBJICTBOPUTEIHHOY - 32 HEBBIIIOJIHEHHE 3aJaHNs WIIN BBIITOJHEHHOE HETPABUJIBHO 3a/1aHHE
C JIOTYIIEHHEM MHOXECTBA OIIMOOK M He3HaHUEM (PaKTHIECKOTO MaTepuania.

KontponsHas padora 2.

1. ITpu KyIBTUBUPOBAHUHU MPOAYIIEHTA MEHUIIMIINHA B KAYECTBE HCTOYHUKA yTiiepo/ia
MIPEUMYIIIECTBEHHO UCTIOIB3YIOT:

1. rmoko3y ¢ 1o0aBiIeHneM (PEHUITYKCYCHOM KHCIOTHI

2. arierart HaTpus ¢ J00ABJICHUEM TITFOKO3BI

3. TIIOKO03Y € 100aBJICHHUEM JIAKTO3bI

4. caxapo3y ¢ 100aBJIeHHEM HATpus TUApoKapOoHaTa

2. 11 noy4eHus ompeeIeHHOr0 TUIa TEHUIMIUTHHOB He00X0IMMO BBEICHUE B
MUTATEIIEHYIO CPEy €ro MeTab0IMYECKOTO MPEAIIeCTBEHHUKA:

. 5,6-muMeTHIIOEH3 UM TA30I1a

. JUMETHIITUPOBUHOTPATHYIO KUCIIOTY

. (DeHUITYKCYCHOU KHCIIOTHI

. 0-aMHUHOQJUITITHOBOM KHCIIOTHI

. K monycunTeTHueckumM aHTHOMOTHKAM TPYIIIHI IEHUITUIUTHHA OTHOCSITCS:

. KapOeHUTINIUTHH

. TEHTAMUIIUH

. HOpQIIOKCaIH

. TOKCUITUKIIMH

. OHUM H3 MPU3HAKOB OKOHYAHUS Tporiecca (hepMeHTaIK TPH OMOCUHTE3e MCHUIINIUTHHA
SIBIIICTCSI UICUE3HOBEHUE U3 MTUTATEILHON CPEJIbL:

1. OenkoB

2. )KApOB

3. yIieBoJ10B
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4. coequnenus pocpopa

5. IIpu mosy4eHr BRICOKOMIPOAYKTHBHOTO MTamma Penicillium chrysogenum npumensum
yIbTPadUOIECTOBOE U3ITYUCHHUE C LENbIO:

. CTepUJIM3alluu BO3AyXa

. TUTATEIILHBIC CPEIIBI

. MyTareHa

. CTEpUIIM3ALIUU TIOCY b

. [IpoaytieHTOM CTpEenTOMUIIMHA SIBJISETCS:

. Saccharomyces cerevisiae

. Penicillium chrysogenum

. Bacillus polymyxa

. Actynomyces

. He BBOZAT B KynbTYypalIbHYIO Cpely Ha CTaIu OMOCHHTE3a aHTHOMOTHKA:

. CTepUJIbHBINA BO3TyX

. IEHOTacUTeNn

. IeHOOOpa3oBaTeu

. B TpoMBIIIIIIeHHOM TPOM3BOJICTBE AHTUOMOTHUKOB TIPH KYJIbTHBUPOBAHUU MHUKPOOPTAaHIU3MOB
UCIOJIB3YIOTCS:

1. TOBEpPXHOCTHOE KYJIbTUBUPOBAHUE

2. ryOMHHOE KyJTbTUBUPOBAHUE

9. Kakas uenp He npecieayercs Ipy epeMeliuBaHuN CpPeJibl B peaKkTope:

1. ynaneHue ¢ mOBEpXHOCTHU KJIETOK IMPOTYKTOB 0OMEHA U JIM3UCA KIETOK

2. pacmblICHHE BO3/1yXa, BRIXOASIIETO U3 OapboTepa

3. paBHOMEpHOE paclpeeeHUe MUTATEIbHBIX BEIECTB

4. oTneneHue KylnbTypajlbHOM cpebl OT IPOAYLEHTa

10. HIupokoe npuMeHeHHEe JJ1s1 TPOMBILIUIEHHOTO BBIJICICHUS U OYUCTKU aHTHOMOTUKOB
HaXOJUT:

1. xpomaTorpadusi B TOHKUX CIIOSX

2. noHOOOMEHHas Xxpomarorpadus

3. BeicOKOA((heKTUBHAS KUAKOCTHAS XpoMaTorpadus

4. 6ymaxkHast Xpomarorpadus

11. Ykaxute aHTHOUOTHK, 00pa3yeMblil CTIOPOBBIMH OaKTEPHUSIMHU:

1. nonmumexkcuH B

2. amdorepunuH B

3. TayHOMUIINH

4. rpamunuaun C

12. TOKCHYHOCTH TJIOXO0 OYHIIICHHBIX MTPEMapaToB CTPEIITOMHUITMHA CBSI3aHA!

1. c HanMYKMeM B MpenapaTax TUCTAMHHOIOI00HBIX BEIIECTB

2. ¢ 00pa3oBaHMEM TOKCUYHBIX BEIIECTB U3 CTPENITOMUIIMHA

3. C TIOBBIIIEHHOHN CKOPOCTHIO MPOHUKHOBEHHSI CTPENITOMUIIMHA B TKAHH OpraHU3Ma
4. ¢ TOHKEHHOW CKOPOCTHIO TPOHUKHOBEHUS CTPEITOMHUIIMHA B TKAHU OPTaHU3Ma U,
TakuM 00pazoM, MOBHIIIEHHBIM €T0 COJIeP)KaHUEM B KPOBU

13. Vkaxwure, 9To cOMMKACT AKTHHOMHUIICTHI M OAKTEPHUH KaK IMPOIYIICHTH aHTHOUOTHKOB:
1. TeHOM He 3aKJII0YEH B SIIPO

2. GopMUPYIOT BO3IYIIHBIA MUTICTUH

3. KJIeTOYHas CTeHKa COCTOUT U3 XUTHHA

4. HaMMYMe MUTOXOHAPHUN

14. Ykaxure, ¢ ueM, MpexJie BCEro, CBA3aH POCT aKTUBHOCTH MPOJIyIIEHTa aHTHONOTHKA B
OMOTEXHOJIOTMYECKOM IPOU3BOICTBE:

1. moxGopOM MOAXOASIIEro MTaMMa

2. 00paboOTKOM MyTareHaMu

3. UBMEHEHHEM TeMIepaTypsl polecca
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4. IpOOIKUTEIBHOCTHIO (pepMEeHTaINH

15. HaubGoee parmoHabHBIN TyTh O0PHOBI ¢ (haroBoit nHGEKIHEH

B 1[eXax (hepMeHTAIMH IPU TPOU3BOJCTBE AaHTHOMOTHKOB. .

1. y)xecToueHUE KOHTPOJIS 32 CTEPUIIN3alUE TEXHOJIOTUYECKOTO BO3/1yXa

2. y’)K€CTOUEHHUE KOHTPOJIS 32 CTEpUIN3aLuel MUTATEIbHON CPe/Ibl

3. moJryuyeHue U UCIOJIb30BaHKE (HaroyCTONYHMBBIX IITAMMOB OHOOOBEKTA

4. y)xecToueHue KOHTPOJIS 32 CTepUIIN3ael 000pya0BaHUS

5. y’kecToueHue KOHTPOJIS 32 (UIbTPAIMOHHBIMU YCTAaHOBKAMHU

16. CyObeqHIYHBIC BaKIIUHBI - 3TO:

1. BaKIIMHBI IPOTUB OJJHOTO BO30OYIUTEIS;

2. aHTUTCHHBIE JETEPMHUHAHTHI (OCJIKH);

3. reHeTu4YecKu MOIU(GUIUPOBAHHBIN MaTOr€HHBI MUKPOOPTaHU3M;

4. HenaTOreHHbIE MUKPOOPTaHU3MbI C KIIOHUPOBAaHHBIM I'€HOM,

KOJMPYIOIIMM aHTUT€HHBIE IETEPMUHAHTHI TATOT€HHOTO OPTaHU3Ma;

17. bonpmme konuuecTBa UHTEp(dEpPOHa - O TOTYHAIOT U3:

1. mecTUIHEBHBIX OJTHOCIOMHBIX KYIbTYpP KJIETOK KYpUHOTO IMOPHOHA;

2. KyJIbTUBUPYEMBIX JIEHKOLIUTOB KPOBHU YEJIOBEKA, 3apaKECHHBIX OIPE/IECICHHBIM BUAOM
BUpYCA;

3. KyTbTHBHPYEMBIX JIMM(POLUTOB KPOBH YETIOBEKA, 3aPayKEHHBIX

OTpe/ieIeHHBIM BUJIOM BHPYCA;

4. KyTbTHBUPYEMBIX (PUOPOOIACTOB KPOBH UEIIOBEKA, 3apaKCHHBIX

oTpeieIeHHBIM BUJIOM BHpYcCa.

18. Bakiuna DHmxepukc® 3T0:

1. OunieHHBIH OCHOBHOM MOBEPXHOCTHBINM aHTUTEH BUpYCa

renatuta B (HBsAg), mony4deHHBbI ¢ MOMONIBIO TEXHOJIOTUH

pexkomOunanTHoi JIHK, ancopOupoBaHHbBIi HAa aTFOMHHUS

TUJIPOKCHUJIE;

2. KopnyckymnsipHast cnuptoBasi OproirHoTr(o3Hast BaKIMHA,

obOoraiicHHas Vi-aHTHUT'€HOM;

3. AacopbupoBaHHast XUMHYecKasi OPIOIIHOTH(HO3HAS BAKIIUHA;

4. BaknuHa KopeBasi KyJlbTypajibHasi )KUBasi CyXas.

19. HTEpnekrH, CTUMYIUPYIOUIUH S3HAOT€HHYI0 UMMYHHYIO 3aIUTY, aKTUBUP YOI
T-muM@dOIUTHI U €CTECTBEHHBIE KIIJIEPHBIE KJIIETKU, CIOCOOCTBYIOLINI MPOTYKIIUU aHTUTET
B-knerkaMu, CTUMYJIHUPYIOLMIUN KJIETOUHYIO CEKPELIMIO0 BTOPUYHBIX LIMTOKMHOB U JIp.
1. NJI-1

2. NJ1-2

3. 1JI-3

4. NJ-10

Tema 3. buorexHojorus MMOJIYYCHHUA TOPMOHAJIBHBIX IpenmapaToB, BATAMUHOB, AMUHOKHCJIOT,
(pepmenToB.

Bomnpocs! 1151 06cysxaenus Ha ceMuHnape 3.1.

1. ®epMeHTHI, UCIIOIb3yEMbIE KaK JIEKAPCTBEHHBIE CPE/ICTBA: IPOTEOIUTUIECKUE (PEPMEHTHI,
aMUJIOJUTUYECKHE, TUNOoIUTHYECKUE (pepMeHTsI U Ap. JlekapcTBeHHbIE (POpMBI IpenapaToB (EPMEHTOB,
INPUMEHEHUE B MEJULIUHE.

2. OcobeHHOCTH KYTbTHUBUPOBAHNUS MUKPOOPTaHI3MOB IPOIyLIEHTOB ()epMEHTOB. Y CIIOBHSI U COBPEMEHHBIE
METO/bI BBIACTICHUS ()EPMEHTOB.

3. buonoruyeckast pojib BUTAMUHOB. MeTO/bI MTOTy4YEHNSI BATAMUHOB.

4. Butamun B2 (pubodnaBuH), OCHOBHBIE POYLIEHTHI, CXeMa OMOCHHTE3a U IyTH HHTEHCU(PHUKALINT
nporecca.

5. Mukpoopranu3Mel IPOKapUOThI — MPOAYLEHTEl BUTAMHHA B12 1 (IpONIMOHOBOKHUCIIBIE OaKTEPHH U 1Ip.):
cxema OMOCUHTE3a, peryJsius OMOCUHTE3A.




6. MUKpOOMOTIOTHYECKHIA CHHTE3 ITAHTOTCHOBOU KHMCIIOTHI.

7. MukpoOuosornueckuii cuate3 Butamuna PP.

8. buorexHoaoruueckoe Npon3BOACTBO ACKOPOMHOBOM KHCIOTHI (BUTaMuHa C): MUKPOOPTaHU3MBbI-
MPOAYLICHTHI, Pa3IMYHBIE CXEeMbl OMOCUHTE3a B IIPOMBIIIUICHHBIX YCIOBUSIX; XUMUYECKUN CHHTE3
aCKOPOWHOBO¥ KHCJIOTHI M CTa/Insi OMOKOHBEPCUH B MTPOU3BOJICTBE BUuTamuHa C.

9. Butamunsbl Tpynmbsl D: MpoayleHTh U cxeMa OMOCHHTE3a 3PrOCTEPUHA; CPEIbI U IyTH UHTEHCH(DUKALIUN
OuocuHTe3a, moaydeHue suramMmuia D u3 sprocrepuna.

10. KapotuHouas! 1 UX Ki1accUpHUKaLUs, cxeMa OMOCHHTE3a, CPEIbl JAJIs1 MUKPOOPTaHU3MOB-TIPOAYLICHTOB U
peryisnus OMOCHHTE3a, CTUMYJIATOPHI KapOTHHOOOpa3oBanus, B-kapoTuH. OOpazoBaHue U3 -kapoTHHA
BUTaMMHA A;

11. Youxunons! (kopepMeHTH! Q): HCTOUHUK MOTYUSHUS: IPOXKKH U Jp. MHTCHCU(DUKAIHSI OMOCHHTE3a.

Bonpocsr mist 06cyskienus Ha cemunape 3.2

1. buorexHosorust aMuHOKUCIOT. Mukpoouonorndeckuii cuuates. [IpomynenTsr. [Ipenmyimnecta
MHUKPOOHMOJIOTUYECKOT0 CUHTE3a aMUHOKHCIIOT Tepe]l APYTUMH CIIOCOOaMU MOJTyUEeHHUS.

2. O0u1Ke NPUHIMITEI KOHCTPYUPOBAHUS IITAMMOB MUKPOOPTraHU3MOB-TIPOIyLIEHTOB aMUHOKHCIIOT KaK
HEePBUYHBIX METa0OIUTOB.

3. OcHOBHBIE ITYTH PETYJIALMHA ONOCUHTE3a U €r0 MHTeHCU(PUKAMU. MeXaHu3Mbl OMOCHHTE3a INIyTaMUHOBOM
KHCJIOTBI, IM3UHA, TPEOHUHA: KOHKPETHBIE ITOAXObI K PETYJIALMH KaXI0ro Ipolecca.

4. PexoMOuHaHTHbIE O€NKH, TPUHAUIEKAIINE K PA3IMYHbIM IpynnaM (pU3noI0ru4ecKy aKTUBHBIX BEILECTB.
WNucynuH. VICTOUHUKY MOTy4eHHs; BUIOBas ClIeNU(UUHOCTh; UMMYHOT€HHbIE TpuMech. CriocoObl
nosryuenus. CTaHapTu3anys [penapaTos HHCYJIUHA.

5. PexoMOMHaHTHBIN HHCYIMH YenoBeka. CrocoObl nostyueHus yepe3 NpouHCcynuH. CTaHaapTH3anus
[IpernapaToB UHCYJIUHA.

6. 'opmoH pocTa yenoBeka. MexaHn3M OMOJI0rMYECKON aKTUBHOCTHU M NIEPCHEKTUBBI IPUMEHEHHS B
MEJULUHCKOMN NMPaKTHKe; MUKPOOHOJIOTHYECKUH CUHTE3, KOHCTPYHUPOBAHUE MPOTYLIEHTOB.

7. DOpUTPONOATUH: UCTOUYHUKHU MOJTy4eHUs. TeXHOIOrHs OJIy4YeHNs! peKOMOMHAHTHOTO SPUTPOIIOATHHA.
Crannapruzanus.

8. CrepouHbIE TOPMOHBI: TPAAUIIMOHHBIE HICTOYHUKY MOTY4YEHHS; IPoOIeMbl TpaHC(HOpMALIUK CTEPOUTHBIX
CTPYKTYp; IpeuMyliecTBa OMOTpaHChOPMAIMU NTEPES XUMHUYECKOI TpaHc(op-Maliel; mTaMmbl
MHUKPOOPIaHU3MOB, 00J1a1al0IINe CIOCOOHOCTHIO K TpaHchopMaliy (OMOKOHBEPCHH) CTEPOUIOB.

9. KoHkpeTHble peaknu OMOKOHBEPCUH CTEPOUIOB. MUKPOOHOIOrHYECKHH CHHTE3 THAPOKOPTHU30HA.

CutyalMoHHBIC 337241
3amaua 1 [Ipoananu3upyiiTe mpeuMyIiecTBa OMOTEXHOJIOTHYECKOTO TTPOU3BOICTBA BUTAMHUHOB Ha
KOHKPETHBIX MPUMEPAX U ONPEAEIIUTE €r0 OCHOBHBIE HETOCTATKH.

3anaua 2 [1pu npousBocTBe BUTaMuHa PP 6G10oTeXHOIOrnuecKMMHM METOAaMu: Kakue peKOMEHJalluy Mo
ONTUMAJIbHBIM YCJIOBUSAM (pepMEeHTAIH MTPOAYIIEHTa HUKOTUHOBOM KHCIO0THI (BUTaMuHa PP) MoxHO
MPEIOKUTE?

3amaua 3 [lomydenne cyOCTaHIIMK aCKOPOMHOBOM KUCIIOTHI SIBJISIETCS MHOTOCTAIMHHBIM MTPOIIECCOM, B
KOTOPOM COYETAFOTCSI METO/Ibl OPTaHUYECKOTO U MUKPOOHOJIOTHYECKOTo cHTe3a. Kakoii
MNpEANICCTBEHHUK aCKOp6I/IHOB0ﬁ KHCJIOTHI IMOJTYy4ar0T C UCITOJIb30BAHUEM OMOTEXHOJIOTHH U KaKOBO
3HaUY€HME FTOTO ATana AJisi BCero npouecca B Ueiaom?

3anava 4 B ycnoBusaX OMOTEXHOJIOTHYECKOTO MTPOU3BO/ICTBA KAKHE BUTAMUHBI TPYMITBl B MOTYT OBITH
MIOJIYYEHBI C UCTIOJIb30BaHNEM MUKPOOHOJIOTHYECKOTO CHHTEe3a?

3anava S IIpon3BoACTBO (hepMEHTOB UMEET ONPENIEICHHYIO CIEIU(PUKY UX TOTYYEHHS C TIOMOIIBIO
o6uotexHonoruu. Onpenenure 3Ty cnenu(puKy B COOTBETCTBHH CO CBOMCTBaMH caMUX (hepPMEHTOB.

KonTposbHas padora 3.
1. buomacca ykcycHokucibix 6akrepuii (Gluconobacter oxydans), ucnonb3yemast B




MIPOU3BOJICTBE ACKOPOMHOBOM KUCIOTHI, COJIEPIKUT 3HAYUTEILHOE KOJTMYECTBO:
1. 2-xeto-L-rynoHoBYyI0 KHCIOTY

2. d-copbuta

3. youxunon-10

4. KoQ9

2. HenocraTku KynbTyp aposxokenogo0Hbix rpuooB Eremothecium ashbyii u Ashbya gossipii —
MPOAYLIEHTOB BUTaMuHa B2 :

1. nerko pa3pyiaTcs B HEUTPaJIbHBIX U IIETOYHBIX Cpeaax

2. HeCcTaOMIILHOCTD TP XPAHEHUHU Ha TBEPIBIX CPEaax BO BCEM

nuarna3oHe TeMIeparyp

. HECTaOMIILHOCTh TIPH XPAHEHUU B )KHUJIKUX IMUTATEIBHBIX CPEIax

. HaKoruieHue puododiaBuHa B 6MoMacce mpo1yIeHTa

. MuKpOOpranu3m-npoAyLneHT Butamusia D

. Saccaromyces cerevisiae

E.Coli

. Candida maltosa

. Blekslea trispora

. [Ipenmy11ecTBOM T€HHOMH)XEHEPHOTO UHCYJIMHA SBIISETCH. .

. BBICOKAsl aKTHBHOCTh

. MEHbIIIasl aJUIEPTEHHOCTh

. MEHBIIIast TOKCHYHOCTh

. 60o7bIIIas CTAOUILHOCTD

. BBICOKAsl YUCTOTA MPOTYKTa

. [IpeumyiecTBO moayyeHus: BuAocnenupuIeckux i YeaoBeKka OeTKOB myTeM
MHUKPOOHOIOTHYECKOTO CHHTE3A. ..

1. mpocTora 060opyaoBaHUS

2. 5 KOHOMUYHOCTh

. KaYeCTBO CBHIPbS

. CHATHUE dTUYECKUX TTPOoOIIeM

. CTAaOUITFHOCTD MTPOU3BOJICTBA

. PaspaboranHast TeXHOJIOTHS MTOJTydEHUsT PEKOMOMHAHTHOT'O SPUTPOIIOAITHHA OCHOBaHA HA
AKCIIPECCUH TeHA...

. B KJIeTKax Oaktepuit

. B KIIETKaX JIPOXKKeH

. B KJIETKaX pacTeHUM

. B KYJIbTYP€ )KUBOTHBIX KJIETOK

. IPUPOJIa KJICTKH HE UMEET 3HAUCHHUS

. I[Ipu onieHKe KayecTBa FTEHHOMHKEHEPHOTO HHCYJIMHA TpeOyeTcs yAeIsITh 0COOCHHO
OoJplliee BHUMAaHHE TECTY Ha...

. CTepUIILHOCTh

. TOKCHYIHOCTb

. AIEPreHHOCTh

. TAPOTCHHOCTh

. CTAaOUITLHOCTD

. B mutaTenbHy0 cpeay mpu KyJIbTHBUPOBAHUH MPOITHOHOBBIX OAKTEpUH TpH
OonocuHTe3e BuTamMuHa B12 BHocsATCs comnu:

A. Monubnena

b. Xpoma

B. Kob6anbra

I'. unka

J. Hukens
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Tema 4. IIpenapaTbl Ha 0CHOBe KMBBIX KYJIbTYP MUKpPOOprann3mos. IIpoduornku.
JlekapcTBeHHBIE CPEACTBA U3 HATYPAJIbHOI'0 PACTHUTEIBLHOIO ChIPbS H KYJbTYPbI KJIETOK H TKaHel
pacTeHui

Bomnpocsr s o0cykaeHus Ha cemuHape 4.1.

1. O6mue mpobdIeMbl MUKPOIKOJIOTHH YEJIOBEKa: TOHATHE CUMON03a; pa3InIHbIe BUIBI CHMON03a;
pe3uieHTHasE MUKPOQIIOpa JKEeTyI0YHO-KUIIEYHOT0 TpakTa. OyHKIMKU CUMOMOHTHON MUKPODIOPEI.

2. MexaHHU3Mbl aHTarOHUCTHYECKOTO BO3ACHCTBHUS OM(PHUI0- U MOJIOYHOKHUCIIBIX OaKTEpHid HA YCIOBHO-
naToreHHy Mukpodiopy. Iucbakrepros, MpuuuHbl BO3HUKHOBEHUS.

3. [IpousBoacTBO npernapaToB HOpMOGIopsl. TpedoBaHUS K IITAMMaM MHUKPOOPTaHU3MOB CUMOHOHTOB.

4. O6mas cxema TeXHOJIOTHYECKOTro Mpoliecca MPOU3BOICTBA TPOOHOTHKOB.

5. MoHonpenapatsl U mpenapaTbl HA OCHOBE CMEIIAHHBIX KYJIbTYp; JIEKapCTBEHHbIE (hOPMBI
oudumymbakTepuHa, KOTHMOAKTEPHHA, JJAKTOOAKTEpHHA.

6. ACCOPTUMEHT UMITOPTHBIX 1 OTEYECTBEHHBIX JIEKAPCTBEHHBIX CPEICTB HOPMO(DIOPOB HA OTEYECTBEHHOM
PBIHKE.

Bomnpocs! fuis o6cykaenus Ha ceMuHape 4.2.

1. PacTuTenbHBIN MUpP KaK MCTOYHUK CHIPbS JUIS Pa3IMYHBIX OTPACIEC HApOJHOrO X03sicTBa. JlocTONHCTBA
OMOTEXHOJIOTUHU B TIOJYyYEHHH OMOJOTHYECKH aKTUBHBIX BEUIECTB HA OCHOBE KYJIbTYp KJIETOK U TKaHEH
pacTeHwuil.

2. ObnacTu UCTIONB30BAHUS KYJIBTYP KIETOK PACTeHUH. Y CIIOBHS Nepexo/1a Ha MOTYYEeHUE JIEKapCTBEHHBIX
IpernapaToB Ha OCHOBE KJIETOK PACTCHHM.

3. IloHsiTHE KYyABTYpPHI KJIIETOK U TKaHEH pacTeHuil. TOTHIIOTEHTHOCTh PACTUTEIBHBIX KIETOK.

4. KammycHble M CyCIIEH3MOHHBIE KYIbTYPBI, UX XapaKTEPHCTHUKA.

5. [TonGop MHTPETUEHTOB Cpeibl KYIbTUBUPOBAHUS ISl 0OECTIEYSHHSI pOCTa M CUHTE3a MPOAYKTOB
BTOpUYHOTO MeTabonu3ma. [Ipumepsl cocTaBOB MUTATEIBHBIX CPE.

6. ®UTOrOPMOHBI, KaK PETYJIATOPHI POCTAa PACTUTENBHBIX KIETOK B KYJIbTYpax (IIPUMEPHI).

7. @akTopsl (TeMIEepaTypa, OCBEHUIEHHOCTh, YCIOBHSI adpallvy U JAp.), BIUSIONINE HA CHHTE3 U CTEIIEHb
HAaKOIUICHUS BTOPUYHBIX META0OIUTOB.

8. OcoOeHHOCTH KYyIbTUBUPOBAHHUS KJIETOK PACTEHUH MO CPABHEHHUIO C MUKPOOUOIOTMYECKUM CHHTE30M.
9. OcHOBHBIE pa3ebl (3TAMbl) IPHU MOTYUYEHUN OMOJIOTHYECKH aKTUBHBIX BEIIECTB U3 KYJIbTYPhI
pacTUTENBHBIX KJIeTOK. O01Ias cxeMa MoyueHus MPOAyKTOB BTOPUYHOTO MeTaboIr3Ma U3 KyJIbTyphl
pacTUTENBHON TKaHMU.

10. IlpuMeHeHue pacTUTENBHBIX KIETOK JIJIs TpaHCOpPMAIUH JIEKAPCTBEHHBIX BEIIECTB; MOTYYCHHE
JMTOKCHHA, MEHTOJIA.

11. JlekapcTBEHHBIE IIpeNapaThl, MOJy4YaeMbI€ U3 KYJIbTYP KJIETOK KE€HbBILIECHS, POJIUOJIBI PO30BOM,
BOpOOEiHNKa, CTEBUHU, HAIEPCTIHKU, Tabaka U Jp.

12. MeTtoap! KOHTPOJIA U UACHTU(UKAIIMA OMOMACCHI U TIPETapaToB, MOMYUYEHHBIX METOJJOM KIIETOUHOM
OMOTEXHOJIOTHH.

CuryallmoHHbIE 3a1a9H1

3amaua 1 B mpou3BOACTBE JIEKAPCTBEHHBIX CPEACTB, B YACTHOCTH TMPH TMOJYUYCHUH AJTKAIOUIOB, IOBOJIBHO
gacTo MOPGOJIOTHYecKas CrieluaaInu3ays KJIETOK SIBISETCS OCHOBHOM MPEANOCHIIKON JIsI aKTHBHOTO
cunTe3a. KakoBa CBS3b MEXKTY KOJTUISCTBEHHBIM BBIXOJIOM QJIKAJIOWIOB M CBOMCTBAMHU KAJLTyCHOU
KYJIbTYPBI KJIETOK?

32[,[[8.‘-18. 2 HpI/I MOJIy4YCHHUUN BAB PACTUTCIIBHOTO MPOUCXOKACHUA MOKHO UCIIOJIB30BATh B KAYCCTBC
HCTOYHHUKA PE3CPBLI JHUKOM IpUpOAbl, INIAHTAMUOHHBIC KYJIBTYPBI U KYJIbTYPbI PACTUTCIILHBIX KIICTOK.

" OnpeﬂenHTe BO3MOKHOCTh OMOTEXHOJIOTHYECKOrO mponecca noaIy4CHusd OMOJIOTMYECKHX
JICKApCTBCHHBIX CPCIACTB.

3anayva 3 IlpuBenuTe CpaBHUTEIBHYIO XapaKTEPUCTUKY KAJUTYCHBIX U CYCIIEH3UOHHBIX KYJIbTYp MpHU
UCIOJIb30BaHUU UX B KauecTBe cyOcTpaTa /i noiayueHuss BAB 610TeXHOIOrMuecKUMHI METOaMHU.



3anaya 4 Onpenenure poib U 3HaY€HUS GEPMEHTOB PACTUTENBHBIX KJIETOK C LEIbI0 OTyYEHUS
OMOJIOTMYECKHX JIEKAPCTBEHHBIX CPEJCTB.

3amaua 5 B nporecce pepMeHTAMN PACTUTENIBHBIX KJIETOK JUIS YBEITMUEHHS BBIXO/1a [IEJIEBOTO MPOAYKTa
(Hampumep, MUKOHWHA) OBUIO MPEI0KEHO 3HAYUTEIHLHO YBEIHIUTL 00heM pepmenTepa (6omee 2000 ),
UCIOJIb30BaTh TPEXJIONACTHYIO MEIIANIKY, YBEJIMUUTh M0/1ady KUCIOPO/a U MOBBICUTH BIIaXHOCTH ¢ 50%
10 60-70%. Onpenenure, Kakue OMMUOKU OBLUTH TOMYIIEHBI IIPU BBIOOPE YCIOBUN (hepMEHTALINH.

3anava 6 B ycnoBusix papmarieBTH4€CKOro Ipor3BOICTBA KAKUM 00pa30M MPOIECcC CYIIKH MOXKET
OKa3aTh BJIMSIHKUE HAa KAY4ECTBO IIPErapaToB HOPMOQIOPHI?

3amaua 7 O60CHYITE BO3MOXKHBIE METO/IBI CYIIIKM M BUJIBI CYIIKH U BUBI CYIIWIOK IPU OJTYYEHUH
JAHHOU I'PYIIIBI IIPENapaToB.

KonTpoibsHas padora 4.

. K MoJIMKOMITOHEHTHBIM MPOOHOTHKAM OTHOCSITCS IPEnapaThl BCe, KPOME:

. Atmmnak

. budpukon

. JIunexc

. bupunaun

. Jlnsg mperapaToB HOPMOQIOPHI OOIITUM SIBIISICTCS:

. CII0CO0 U3TOTOBJICHHS

. TTapeHTEPATIbHBIN CITIOCOO BBEIICHUS

. YCIIOBUS TIPOU3BOJICTBA

. OMoJI0THYecKas aKTUBHOCTh

. Buj cymiku, HCmoiib3yeMblii py MPOU3BOJICTBE MPEnapaToB MPOOUOTUKOB, C IEIIBIO
eJINYCHUS CPOKOB KHU3HECTIOCOOHOCTH OAKTEPHIA.

. CYIIIKa U3 3aMOPOKEHHOT'O COCTOSIHUS TI0/] BAKYYMOM

. CyIIIKa IPU aTMOC(EPHOM J1aBJICHUU

. CyIIIKa C TIOMOIIIBIO aJICOPOEHTOB

. KOHBEKTHBHAsI CYIIIKA

. [IperMy111€CTBOM PAaCTUTEIHHOTO CHIPBS, MOTY4aeMOT0O

TIPY BBIPAIIMBAHUHT KYJIBTYP KIETOK, ITEPE]T ChIPhEM, IMOTYyIaeMbIM U3 TUTAHTAITMOHHBIX
WM TUKOPACTYIIUX PACTCHHM, SIBISETCS...

. OOJIBIIIAas KOHIIEHTPAIHUS IEJICBOTO MPOTyKTA

. MEHbIIIAs CTOUMOCTh

. CTAaH/IApPTHOCTh

. 6oJee MpocToe U3BJICUEHHUE 1IENIEBOTO MPOAYKTA

. 0oJIee mpocTast OYMCTKA IEJIEBOTO IPOAYKTA

. AyKCUHBI — TEPMHH, MOJI KOTOPbIE 00BEIUHSIOTCS CieU(PHUUIecKre CTUMYISTOPBI POCTA...
. PaCTUTEJIbHBIX TKAHEU

. AKTHHOMMIICTOB

. JKUBOTHBIX TKaHEH

. aybakTepuii

. DYKapuoT

. OnTUMaNbHbIE YCIOBUS KYJIbTUBHPOBAHUS N30JIMPOBAHHBIX TKaHEH U KIETOK PACTEHUH:
A —t=10-15 C°, oTHOCHTEIIbHAS BIAXHOCTH Bo3ayXxa 30-40%);

b —t=25-27 C°, Bnaxuocts 60-70%:;

B -t =35-40 C°, snaxuocts 80-90%.

7. [IpakTHdeckoe 3Ha4eHHE KYJIbTYpP U30JUPOBAHHBIX TKAHEH U KIIETOK PaCTCHHIA:

A — 00BEKT IS IUTOJIOTUH I'€HETHKH,

b — «o310poBNeHne» COPTOB IIEHHBIX KYIbTYPHBIX PACTCHHIA,

B — co3nmanue «0aHKOB» BHJIOB PacTCHUM;
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I' — nonyuyenue ueHneix bAB.

8. NomomauTe: CtocoOHOCTh U30JMPOBAHHON PACTUTEIHLHOM KJIETKU MEPEHTH K BBITTOJIHCHHUIO
IIPOrpaMMBbl Pa3BUTHUSL, B PE3YJIbTATE KOTOPOI'O KyJIbTUBUPYEMON COMAaTUYECKOU KIIETKU
BO3HUKAET 11€JI0€ pacTEeHUE, Ha3bIBAIOT. ..

9. B kauecTBe «TBEPABIX» HOCUTENEN I KAJUTYCHBIX KYJbTYp Yallle UCIOIb3YIOT:

A — renu KoJliareHa;

b — ream sxenatuHa;

B — renm arap arapa;

I' — resn nemIr0n03sl.-

10. IlurarenbHbie Cpebl 11l BhIPAIIMBAHUS N30JIMPOBAHHBIX TKAHEH U KIJIETOK CTEPHIIN3YIOT:
A — GaKTepUIMIHBIMU 00TyYaTesIMH;

b — ucnonb3oBaHNeM KOHCEPBAHTOB;

B — mapom nojx nasiieHueM;

I' — dbunbrpoBanueM yepe3 MeMOpaHHBIC (GUITBTPHI.

11. MeTonbl CENneKIMu, UCIIOIb3YEMBIE B KYJIbTYPE TKAaHEN U KIETOK PACTCHUM:

A — IPOTOIIACTUPOBAHUE;

b — ¢dusnyeckre 1 XUMUYECKHUE METO/IBL;

B — cionTanHusie myTanuu;

I" — Bce BbIIE TEPEUUCTIEHHOE.

12. TexHomornyeckuii BO3AyX Ui adpallii U30JIMPOBAHHBIX PACTUTEIbHBIX KIETOK
CTEpUIIN3YIOT:

A — OaKTepUIMIHBIMHI 00TyYaTeNsIMH;

b — narpeBanuewm;

B — ¢punbrpoBanuem;

I' — MCONB3yIOT aHTUCENTHKHY.

13. Crepunu3zanus pacTUTEIbHBIX 0OBEKTOB, BIIEPBBIE BBOJAUMBIX B KYJIBTYpY in Vitro,
IIPOU3BOJATCS:

A — texyuum napom nipu t = 100 C°;

b — mapom pon naBnenuem t = 120 C°;

B — OakTepuIIuAHBIMU H3ITy4aTeIsIMHU;

I — 06paboTKoil Ne3MHPUIUPYIOITUMU CPEICTBAMM.

14. OcobeHHOCTH KYyIbTUBUPOBAHUSI KIIETOK PACTEHUH 110 CPAaBHEHUIO ¢ MUKPOOHOIOTUYECKUM
CHUHTE30M:

A — pa3mepsl ki1eTok pacteHuit B 50 — 100 pa3 Gonbliie KJIeTOK MUKPOOPIaHU3MOB;

b — BbIcOKas OMOCMHTETHYECKAask aKTUBHOCT;

B — renetndeckasi cTaOMIbHOCTB;

I' — menneHHOe HapacTaHue OMOMAacChl M YBEIMUEHUE CPOKOB KYJIbTUBUPOBAHUS

15. OnTuManbHbBI YpOBEHb OCBEUIEHHOCTH MPY KYJIbTUBUPOBAHUS U30JMPOBAHHBIX TKAHEH U
KJIETOK PACTEHUN:

A — 300 mrokc;

b — 1000 srokc;

B — 10000 mrokc.

MEPEYEHBb BOITPOCOB K 3AYETY JIJIsI IPOBEPKU TEOPETUUYECKHNX 3HAHUM

1. buodapmanentuka uin dapmanesTuyeckas ornorexuonorus. Lemu u 3anaun. Cas3b
O6uodapMaleBTUKH ¢ GyHIaMEHTAIBHBIMU HAyKaMH, HH)XEHEPHO-TEXHOJIOTHYEeCKOM 0a30ii.

2. buonorudeckue JeKkapcTBEHHBIE CPEICTBA, UX CBOMCTBA U crieupUIecKre YepThl. MecTo cpenu
JPYTUX JEKapCTBEHHBIX cpeicTB. bruonpenapats! s ieueHus, NpoQUIaKTUKH U TUATHOCTUKH.

3. bio0oOBEKTHI KaK CPECTBO MPOU3BOJICTBA JIEKAPCTBEHHBIX, MPOPHIAKTUYECKUX U TUATHOCTHUECKUX
npemnaparoB. Knaccugukaius 0n00ObEKTOB.

4. MakpoOOBEKTHI KUBOTHOTO MPOUCX0KIeHUsI. OCHOBHBIE IpyMIIbl odydyaeMbix BAB.



5. Buo0oOBEKTHI PACTUTEIHHOTIO MPOUCXOXKIEHHS. Bo0OBeKThI-MUKpOYpOBHsL. OCHOBHBIE TPYIIIBI
nonydaembeix BAB.

6. B00OBEKTHI- MAKPOMOJIEKYIIBI ¢ (PEPMEHTATUBHOM AaKTUBHOCTBIO.

7. BUOTEXHOJIOTHYECKUI IIPOLECC KaK IIPOMEKYTOUHBIH, KaK 3aKJIIOUYUTEIIBHBIN 3Tall CO31aHus
7e4eOHOT0, MPOPUIAKTUIECKOTO UM TUArHOCTUYECKOTO Mpernapara

8. IIuraTenpHble Cpeibl, X Kiaccu(UKaLUsi, OCOOEHHOCTH pPeLeNnTyphl (COCTABOB) B 3aBUCUMOCTHU OT
IIEJIN MCTIONIb30BaHMs U BU1a OM000bEeKTa. MeTO bl CTEPHIIN3ALMH TUTATEIBHBIX CPE],

9. Beigenenue, KOHIIEHTPUPOBAHUE U OYMCTKA KAK CTa/IU B IPOU3BOJCTBE OMOTEXHOJIOIMYECKHX
IPOAYKTOB. X XapaKTepUCTUKU U OCHOBHBIE METO/IBI.

10. CrangapTu3anus JeKapCTBEHHBIX CPECTB, MOIy4aeMblX MEeToJaMHi OMOTeXHOJI0rHH. OCHOBHBIE
napamMeTpsl KOHTPOJIS U yIIpaBlieHUs: OnoTexHosornueckuMu npoueccamu. Enunas cucrema GLP, GCP u
GMP npu nOKIIMHUYECKOM, KJIMHUYECKOM UCIBITAHUH JIEKAPCTBEHHBIX CPEACTB U UX IIPOU3BOJICTBE.

11. Opranu3anusi KOHTPOJIS 32 OXPAHOH OKPYXKAOIIEeH cpesibl OMOTEXHOIOTHYECKOTO MTPOU3BO/ICTBA.
Knaccugukanus orxonoB. O4ncTKa U yTHIM3ALUSA OTXO/10B.

12. Knerounast unxenepus. Mcnonab3oBanue ee METO/10B B CO3/1aHUH MUKPOOPTraHU3MOB U KJIETOK
pacTeHHi — HOBBIX POyl eHTOB BAB. MeTops! KiIeTOUHONW MHKEHEPUU IPUMEHUTENIBHO K )KMBOTHBIM
kieTkaM. [lonarue rubpuiomsl.

13. I'eneTUecKysl HHKEHEPHS U CO3AAHUE C TIOMOILBIO €€ METOI0B IPOAYLEHTOB HOBBIX JIEKAPCTBEHHBIX
BeulecTB. Ponb nmnazmuaHoi u ¢arosoit JJHK B reHeTnueckom KOHCTpyHpOBaHUM MPOYLIEHTOB
OMOJIOTMYECKH aKTUBHBIX BerlecTB. [IoHsATHE BeKTOpa B FTeHETUYECKOI HHKEHEPUU, BEKTOPHbBIE
MOJICKYJTBI Ha OCHOBE I1a3MuHoM U arosoit JJHK.

14. OcHoBHBIE IPUHIUIIBI TeXHONOTHH pekomOuHanTHoM JIHK. depmeHTHI, HCTIOIB3yEeMbIE B
IFeHETUYECKON MHKEHEPUN: PECTPUKTA3bI, JIMTa3bl U MEXAHU3M UX JIEHCTBUS. | eHeTHuecKkue MapKepsbl.
15. I'enomuxka. [lonHoe cekBeHMpOBaHNE TeHOMA. 3HAUEHUE MEXKYHAPOIHOr 0 ipoekTa «I'eHoM
YeJI0BEKa» B MEIMKO-OMOIOTUYECKOM acIeKTe.

16. IlpoTreoMuka. 3HaueHue 71 NPOU3BOACTBA JEKAPCTBEHHBIX U AUATHOCTUYECKUX CPENICTB.

17. MeTtaboau3mM MUKpOOHOHU KJIETKH U €T0 BIMSIHAE Ha OMOTEXHOJIOTHIOTPOU3BO/ICTBA JIEKAPCTBEHHBIX
CPEICTB

18. UMMyHOOMOTEXHOJIOTHS KaK OJIMH U3 pa3ie]oB OnoTexHosoruu. OCHOBHBIE COCTABIISIONINE U MTYTH
(GYHKIIMOHMPOBAHUS UMMYHHOM CUCTEMBI.

19. Bakuunsl. Onpenenenue, kiaccupukanuu. CocraB BakIMH, QYHKIIUU KOMIIOHEHTOB, IPUMEPHI.

20. TpaguOHHBIE METO/IbI TOYYEHHsI BAKI[UH, FT€HHO-NHXEHEPHBIE )KUBbIE BaKIIMHbI. CpaBHUTEIbHAS
xapaktepucTthka. CTanzapTu3arus.

21. CeiBopotku. OnpeneneHue, MeTo bl nonydeHus. CTanaapTusanms.

22. bakrepuodaru. Onpenenenue, METOAbI MOAYyYEHHUS. ACCOPTUMEHT.

23. VIHTepaeK1HbI: MEXaHU3M OMOJIOIHYeCKON aKTUBHOCTH; NEPCHEKTHBBI TPAKTUYECKOTO IPUMEHEHUS.
MukpoOunosornyeckuii CHHTE3 UHTEpJIeHKUHOB. [loaydeHue npoIylieHTOB METOJaMi IT€HETHYECKON
uHxeHepuu. [lepcriekTuBbI OMOTEXHOIOTMUECKOTO MTPOU3BO/ICTBA.

24. Untepdeponsl. Kiaccupukanus. Bunocnenunduunocts nuntepdepoHoB. MeToasl noaydeHus
UHTEP(HEPOHOB U UX OTPAaHUUYCHHUS.

25. AHTHOMOTHKY KaKk OMOTEXHOJIOTHYeCKHe MPOAYKThI. bruonornyeckas posiib aHTUOMOTHKOB Kak
BTOPUYHBIX METAOOIHUTOB.

26. IlpoayueHThl aHTUOMOTHKOB, UX XapaKTepUCcTUKa. MeToIbl CKpUHUHTA IPOYLIEHTOB U COXPaHEHHS
LITAMMOB.

27. buocuHTe3 aHTUOMOTUKOB: MYJIbTU(PEPMEHTHBIE KOMILIEKCHI, COOpPKA YTJIEPOTHOTO CKEJIETa MOJIEKYIT
aHTUOMOTHKOB, MPUHAAJIEKAIIUX K OeTa-TaKTaMam.

28. buocuHTe3 aHTHOMOTHUKOB: aMUHOTIIMKO3UI0B, TETPAITUKINHOB, MAKPOJIUIOB.

29. Obmue 3akOHOMEPHOCTH (PEPMEHTALIMOHHOTO TIpollecca OMOCHHTE3a aHTUOMOTHUKOB.

30. ®akTopsl, BAUSIONINE HA THTCHCUBHOCTh OMOCUHTE3a aHTHOUOTHUKOB.

31. Beiienenue u 04MCTKa aHTUOMOTHUKOB (TIPUMEPHI UCTIOJIb30BAaHUs TPOLIECCOB SKCTPAKIIMH, COPOLIUH,
MeMOpaHHBIX TexHosoruii). Cyliika npenapaToB aHTHOMOTHUKOB, UCIIOIb3yeMasl anmaparypa.
Crannaptuzanus aHTUOMOTUKOB. KOHTpOIIb KauecTBa JIEKapCTBEHHBIX (JOPM aHTHOMOTHKOB.



32. MexaHu3Mbl ACUCTBUS aHTUOMOTUKOB. MeXaHU3MbI pE3UCTEHTHOCTH OaKTepuil K aHTUOMOTHUKAM.
ITytu npeogoneHns aHTHOMOTUKOPE3UCTEHTHOCTH.

33. ®epMeHTHI, UCIIOIB3yEeMbIE KaK JIEKAPCTBEHHBIE CPECTBA: MIPOTEOIUTUIECKUE (PEPMEHTHI,
aMMJIOJIMTUYECKHE, JINIIOIUTUYECKHE (hepMeHTHI U 1Ip. JIekapcTBeHHbIe (GOpMBI IpenapaToB GEpMEHTOB,
IIPUMEHEHNE B MEUIINHE.

34. buonoruyeckasi pojib BATAMUHOB. MeTo bl osydeHust ButTamuHoB B2, B12, PP, /1.

35. buorexHoI0rn4ecKoe NPOU3BOJACTBO ACKOPOUHOBOM KUCIOTHI (BUTaMHHA C): MUKPOOPraHU3MbI-
IIPOAYLIEHTBI, pa3JIMYHbIE CXEMbl OMOCHHTE3a B IIPOMBIIUIEHHBIX YCIOBHUIX; XMMUYECKUN CUHTE3
aCKOPOWHOBOM KUCIIOTHI U CTausi OMOKOHBEPCUH B MPOU3BOACTBE BuTamuHa C.

36. KaporuHous! 1 ux kinaccudukanus, cxema OMOCHUHTE3a, Cpebl ISl MUKPOOPTraHU3MOB-
MPOAYLIEHTOB U PETYJISIUA OMOCHHTE3a, CTUMYJISITOPBI KAapOTHHOOOpa3oBaHus, 3-kapoTuH. Obpa3zoBaHue
u3 B-KapoTUHa BUTAMHHA A;

37. buoTtexHon0rUs aMUHOKUCIOT. Mukpoobuonornueckuit cuntes. [Ipoaynentsl. [Ipenmymiectsa
MHUKPOOHOIOTNYECKOI0 CUHTE3a AMUHOKHUCIIOT IIepel APYTUMH ClIOcO0aMU MOJTy4eHUsL.

38. OCHOBHBIC ITyTH PETYIISINA OMOCHHTE3a U ero HHTeHCU(UKau. MexXaHn3Mbl OMOCUHTE3a
IJTyTaMUHOBOM KHMCIIOTHI, IM3UHA, TPEOHUHA: KOHKPETHBIE MOAX0/Ibl K PErYIISILIMN KaXJI0ro Ipolecca.
39. PekomOuHaHTHBIE OENTKH, TPUHAUICKAIIUE K PA3THYHBIM IPyIIaM (U3HOIOTHIECKH aKTHBHBIX
BemiecTB. MHCynuH. ICTOYHHMKY NOTy4eHus; BUAOBAs ClIeU(pUIHOCTh; MIMMYHOI'€HHBIE IPUMECH.
Crnioco6s! mosmyuyenusi. CtangapTu3anus npernapaToB HHCYIUHA.

40. T'opmoH pocra uenoBeka. MexaHu3M OMOJIOrMYECKOM aKTHBHOCTHU U MEPCIIEKTUBbI TPUMEHEHHMS B
MEAULMHCKON MTPaKTUKE; MUKPOOUOJIOTUYECKUI CUHTE3, KOHCTPYMPOBAHUE MPOIYLIEHTOB.

41. DpUTPONOATHH: UCTOUHUKH MOTY4EHUs. TE€XHOIOTHUS MOTydeHHUs] peKOMOMHAHTHOIO SPUTPOIIOATHHA.
Crannapruzanusi.

42. CtepouiHbIe TOPMOHBIL: TPAAUIIMOHHbBIE HCTOYHUKU MOJIYUYEHUS; IPoOIeMbl TpaHchopMaIiu
CTEPOUIHBIX CTPYKTYP; IPEUMyIIecTBa OMOTpAaHCPOPMALIUH TIEpel XUMUIECKOH TpaHCc(hop-Mamuen;
ITaMMbl MUKPOOPTaHU3MOB, 00J1a1at011e CIIOCOOHOCTRIO K TpaHchopManuu (OMOKOHBEPCHH )
CTEPOU/IOB.

43. O6mmue npoO1eMbl MUKPOIKOJIOTUH YEJIOBEKA: MOHATHE CUMON03a; pa3IMyHble BHJIbI CUMON03a;
pe3uaeHTHAsE MUKpOQIIopa KeITyA0YHO-KUILIEYHOT0 TpakTa. @YHKIIMY CHMOMOHTHON MUKPO(IOPHI.

44. MexaHn3Mbl aHTarOHUCTHYECKOTO BO3AECUCTBUS OM(HUI0- U MOJOYHOKUCIIBIX OAKTEpHiA Ha YCIOBHO-
aTOreHHY0 MUKpoduopy. Jnucdakreprnos, IpUuuHbl BOSHUKHOBEHHUS.

45. TIponsBoAcTBO MpenaparoB HOpMoGuIopsl. TpedoBaHUS K IITAMMaM MUKPOOPTaHU3MOB CUMOHMOHTOB.
46. O01as cxeMa TEXHOJIOIMUECKOT 0 IpoIiecca MPoru3Bo/ICTBAa IPOOMOTUKOB. MOHONpenapatsl U
IpernapaThl Ha OCHOBE CMEIIAHHBIX KYJIbTYP; JeKapCTBeHHbIE (hopMbl OMpuIyMOaKTepHHa,
KoJnOaKTepuHa, JaKkToOaKTeprHa.

47. PacTUTenbHBIA MUP KaK KCTOUHUK CBIPbS JUI Pa3IMUHBIX OTpaciel HapoJHoro xo3saicTBa. Obmactu
HCIOJIb30BaHUs KYJIbTYp KJIETOK pacTeHUH. Y CI0BUS MepeXo/1a Ha MOIyUeHHUE JIEKapCTBEHHBIX
IIPENapaToB Ha OCHOBE KJIETOK pacTeHMU. JIekapcTBEHHBIE NTpenapaTsl, OJIy4aeMble U3 KyJIbTYyp KIETOK
KEHBILIECHS, POANOJIBI PO30BOI, BOPOOEItHIKA, CTEBUH, HATIEPCTAHKU, Tabaka U Ap.

48. IloHATHE KyJIBTYpBI KIETOK U TKAHEN pacTeHUI. TOTUIIOTEHTHOCTh PACTUTENBHBIX KIETOK.
KamnycHble u cycnieH3MOHHBIE KYJIbTYPbI, UX XapakTepucTuka. OcoOEHHOCTH KYJIbTUBUPOBAHUS KIETOK
pacTeHuii 1o CpaBHEHUIO C MUKPOOHOIOTMYECKIUM CHHTE30M.

49. Ilonbop UHTPEeIMEHTOB CPe/Ibl KyJIbTUBUPOBAHUS JIJIsl 0OECTIeUeHHs pOCTa U CUHTE3a MPOLYKTOB
BTOpUYHOro MeTabonu3Ma. [IpuMeps! cocTaBoB nUTaTENbHBIX cpene. Putoropmonsl. GakTopsl
(Temriepatypa, OCBEIIEHHOCTb, YCIOBUS a’palluul U JIp.), BIUSIONINE HA CHHTE3 U CTENICHb HAKOIIJICHHS
BTOPUYHBIX METAOOIHUTOB.

50. OcHOBHBI€ pa3/enbl (3Tanbl) NPy MOJTyYeHUU OUOIOrMYECKH aKTUBHBIX BEUIECTB U3 KYJIbTYPHI
pacTUTeNbHBIX KiIeToK. O011as cxemMa NoJay4eHUs: IPOAYKTOB BTOPUYHOTO0 MeTab0IMu3Ma U3 KyJIbTYpPbI
pactutenbHOM TKaHU. [IprMeHeHne pacTUTENbHBIX KIETOK JIJIsl TpaHC(hOpMaIUH JIEKAPCTBEHHBIX
BELIECTB.

NEPEYEHb NIPAKTUYECKHWX 3ATAHUI



1. UMMyHOOHOTEXHOIOTHS BHOCUT BECOMBIN BKJIa B co3ganue JIC, mpoprrakTHIeCKUX U JUATrHOCTHICCKUX
npemapaTtoB. OHAKO HE y BCEX JIIOJIEH U He BCerJa NMMYHHAs CUCTeMa 00eCTieunBaeT 3aIlUTy OpraHu3Ma OT
Pa3NUYHBIX MUKPOOHBIX ¥ BUPYCHBIX HH(eKunii. OHa MOXKET ObITh HeaJeKBaTHAa BHELTHUM YCJIOBHSIM, M HHOT 1A
TpeOyeTcs MOMOIIb B YCHJIEHIH HMMYHHOTO oTBeTa. CONMOCTaBbTe BU/bI M LeJIJd HMMYHU3ALNH C
KJIaccupukanuel BAKIMH IO CIOC00aM UX MOJy4YeHHUs W PUMEHEHUI0.

2. UMMyHOOHOTEXHOJIOTHSI BHOCUT BECOMBIi BKIaj B co3aanue JIC, mpouiIakTHUSCKUX U JUArHOCTHICCKUX
npenapaToB. OqHAKO HE y BCEX JIIOJCH U HE BCET/1a IMMYHHAas CHCTeMa 00eCIeunBacT 3allluTy OpraHu3Ma oT
Pa3IMYHBIX MHKPOOHBIX ¥ BUPYCHBIX MH(Meknuii. OHa MOXKET ObITh Hea/[eKBaTHA BHEITHUM YCJIOBHSIM, M HHOT A
TpeOyeTcs MOMOIIb B YCHIICHUM UMMYHHOTO OTBeTa. CBSIZKUTE aTAKYION[HE areHThl (KCEHOOMOTHKH) C
OTBETHOM peaxkuueii O praHu3Ma, HCMOJb3ys NOHATHS «AHTUTE€H», KAHTHUTEJI0», KAHTUTeHHbIEe
AeTEPMUHAHTHI» («ONMUTOMNBI»), KTANTEHBI».

3. IMMyHOOHOTEXHOJIOTHSI BHOCUT BECOMBIN BKJIaa B co3aanue JIC, mpodnIakTHIeCKUX U AUarHOCTHIECKAX
npenapatoB. OHAKO HE y BCEX JIIOJICH U HE BCeT/ia IMMYHHAs CHCTeMa 00eCieurBacT 3allUTy OpraHu3Ma ot
Pa3NUYHBIX MEKPOOHBIX ¥ BUPYCHBIX HH(eKunii. OHa MOXKET OBITh HeaJleKBaTHA BHELITHUM YCJIOBHSIM, M HHOT A
TpeOyeTCsl MOMOIIL B YCHJICHUU HIMMYHHOTO OTBeTa. [IpOKOMMEHTHPYIiTE NPOsABJIeHe HMMYHHOTO OTBETA
U CI0COOBI ero yCuJIeHusl.

4. ComocTaBbTe BaKIIMHBI ¥ CBIBOPOTKU KaK MPO(HUIAKTHIECKUE CPEACTBA: IO HIMMYHHOMY OTBETY; MO CIIOCO0Y
MOJYYEHUS U IPUMEHEHUIO; 110 P PEKTUBHOCTU MX MCIOIb30BAHMS.

5. OxapakTepu3yiiTe npenapaThl )KUBBIX KYJIbTYp MHKPOOPTaHU3MOB, YUUTHIBAs: CBOICTBA MPOOHMOTHKOB;
MUKPOOPTaHU3MBI, CITYKAIIUEe OCHOBOM JIJIs TOYYECHHUSI MPOOHMOTHKOB M TPeOOBaHHS K OMOO0OBEKTaM B YCIOBHUSIX
MPOMBIIIJICHHOTO MTPOU3BOJICTBA; OCOOCHHOCTH (hepMEeHTAIMH (PEXKUM, IPOJIOIDKATEIBHOCTD, ONTUMAIIbHEIE (Pa3bl
pocTta); 0COOEHHOCTH WX NPUMEHEHUs (BHBI IPENapaToB, MapaMeTphl CTAaHIAPTH3AIMN H BO3MOKHOCTh
COYETaHUSI C aHTUOMOTUKAMH).

Tab6auna 9 — IlpuMepsl OLIEHOYHBIX CPEACTB € KJIIYAMH NPABUJILHBIX O0TBETOB

. Bpewms
[IpaBuibHbII
Ne n/n Tun 3ananus DopmMynHpoBKa 3aqaHUs oTBET BBINOJTHEHUS
(B MUHYTaX)

Koo u naumenosanue nposepsaemoii Komnemenyuu
[IK-2 CnocobeH ucronp30BaTh B Npo(ecCHOHANBHON JIeSITeNbHOCTH COBPEMEHHbBIE OCHOBBI (papMariun 1 pa3padaThIBaTh
CTpaTeruul B 00JIaCTH HCCIIe/IOBAHMUMN JICKAPCTBEHHBIX CPEJICTB

1. 3amanne UewMm ompenenseTcs pOCT aKTHBHOCTH 1 1
3aKpBITOrO MPOJyLIEHTa AaHTHOMOTHKA B
THIA OUOTEXHOJIOTHYECKOM MTPOHU3BOICTBE:

1. mogbopoM MOAXOASIIETO IITAMMA

2. 06paboTKOIl MyTareHaMu

3. UI3BMEHEHUEM TeMIIepaTyphl Mpolecca
4. IPOAOIKUTENBHOCTBIO (hepMEHTAINU

2 IIponyLieHTOM CTpENTOMULIMHA SIBIISIETCSL: 1
1. Saccharomyces cerevisiae
2. Penicillium chrysogenum
3. Bacillus polymyxa

4. Actynomyces

3 JJis TIoTyqeHus: OnpeAeTICHHOTO TUITA 1
MIEHUIIMINHOB HEOOXOUMO BBE/ICHUE B
MMUTATEIbHYIO CPEIy €ro
MeTa0OJHYECKOTO MPEAIICCTBEHHUKA!

1. 5,6-quMeTriIOEH3UMU 1A30J1a

2. TUMETHIITUPOBHHOTPAIHY O KHCIOTY
3. heHMITYKCYCHOM KHCIOTHI

4. 0-aMMHOAIUITMHOBOM KMCIIOTEI




Ne i/t

Twum 3amanus

DopmMynupOBKa 3a1aHUS

[IpaBuibHbII
OTBET

Bpems
BBITIOTHEHUS
(B MUHYTaX)
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Pa3paboTaHHas TEXHOJIOTHUS OTyYCHHS
PEKOMOMHAHTHOTO SPUTPONIOITHHA
OCHOBaHa Ha

9KCIIPECCHH T'eHa. ..

. B KJIETKax OakTepuit

. B KJIETKaX JIPO}OKEH

. B KJIETKax PacTCHUI

. B KYJIbTYp€ )KHUBOTHBIX KJIETOK

. IpUpOJa KJIETKU HE NMEET 3HAYCHUS

L T R N

4

1

AYKCUHBI — TEpMHH, I10]] KOTOPbIE
00BeANHSIOTCS crienn(pUIECcKre
CTUMYJIATOPHI POCTA...

1. pacTUTENbHBIX TKAHEN

2. aKTHHOMHIIETOB

3. XKUBOTHBIX TKaHEH

4. syOaxTepwuii

5. 3yKapuoT

B nurarensHyo cpeny npu
KYJbTUBUPOBAHUH TPOMTMOHOBBIX
OakTepuii npu

O6uocuHTe3e BUTaMuHa B12 BHOCSTCS
COJIH:

1. Monubaena

2. Xpoma

3. Ilunka

4. XKenesza

5. KoGanbsTa

s mpenapaToB HOPMOQIIOPH 00IIHM
SIBIISICTCS:

1. coco0 M3roTOBICHUS

2. mapeHTepaibHbIN cI0c00 BBEIEHUS
3. yCcIIOBUS IPOU3BOICTBA

4. 6roJIOTHYECKAasT aKTHBHOCTD

B kxauecTBe «TBEpABIX» HOCUTEIEH 11
KaJULYCHBIX KYJIbTYP Yalll€ UCIIOIb3YHOT:
1 — renm KonareHa;

2 — TeNH JKellaTHHa;

3 —renu arap arapa;

4 — reny NEIUTIONO3bI.-

Crepunuzanust paCTUTENILHBIX OOBEKTOB,
BIIEPBBIC BBOANMBIX B KYJIBTYpY in Vvitro,
TIPOU3BOJISITCS:

1 — rexyunm nmapom mipu t = 100 C°;

2 — mapom poj masienuem t = 120 C°;

3 — OakTepUIMAHBIMH  PaCTBOpaMHU
XMMHUYECKHX BEILIECTB (mmanun,
THIOXJIOPH HATPHS U JIp.);

OnTuManbHBIA TEMIIEPATypPHBIN PEXXUM
Pa3BUTHUSI MUKPOOPTaHU3MOB-ME30(HIIOB
COCTaBIISIET:

1-45-90 °C;

2 -10-47 °C;

3 — okoio 37 °C;

4-25-30 °C;

5 - cepime 90 °C.




Ne i/t

Twum 3amanus

DopmMynupOBKa 3a1aHUS

[IpaBuibHbII
OTBET

Bpems
BBITIOTHEHUS
(B MUHYTaX)

3amanne
OTKPBITOTO
THIA

Kaknmu cBoiicTBaMu DOKHBI 00J1agaTh
MHKPOOPTaHU3MBI, KOTOPHIE TUTAHUPYETCS
HCTIONB30BaTh B KAa4eCTBE IIPETapaToB —
MIPOOHOTHKOB IS HOpMaJTH3aIIH
MHUKPOGIOpEI?

Takwne
JIOJKHBI
IOCTAaTOYHOM
pocra u
CBOMCTBAMU

MHUKPOOPTaHH3MBI
o00JsamaTe
CKOPOCTBIO
aZre3MBHBIMU

2

Kakue  TEXHOJOrMYeCKHEe  IMPOIIECCHI,
OCHOBaHHBIC I  (DU3UKO-XUMHYCCKIX
CBOWCTBaX OEJKOB, WCIIOJB3YIOTCS IS
MONyYCHHUsST  MMMYHOTJIOOYJIMHOB U3
J1a3Mbl JOHOPOB?

OCHOBHBIM IIPUEMOM
SIBIISIETCSI CIIMPTOBOE
OcaxkJieHue OEJKOB KpOBH,
nporecc OCYIIECTBIISICTCS
CTaJMIHO, UCIIOJIb3YIOTCS
pacTBOPHI 3TUIIOBOTO CIHpPTa
PpasHbIX KOHLICHTPALUH,
oOpasyrommecss OCaJKu B
0EeIKOBO-CIIUPTOBBIX CMECAX
HEHTPHPYTUPYIOT u
YIAISIIOT, OCTABIINECs OEeNKH
BHOBb MO/IBEPraroT
Pa3BEICHUIO M OCAXKICHUIO B
3TUiIoBOM  cnupTte. Bcero
MpoLeCC BBHIJEICHUST TaMMa-
rJI00yJIIMHOB  BKJIIOYaeT 5
CTaJui.

JeXKaT B  OCHOBE
OakTeprodaro st
GaKTepHaATbHBIMU

Kakue mporeccel
UCIIOJIb30BAHUS
00pBOBI c
HHPEKIUAMI?

TepanepTuueckue
OakTepuodard  OKa3bIBAIOT
JTUTHYECKOe JEHCTBHE Ha
cnenuduiyeckne  OaKkTepHU.
®aru coctoAT w3 OENKOBOH
ob6omouku n JJHK wmu PHK.
OcHOBHBIE CTaInu
B3amMoJieiicTBus  (dara ¢
GaxTepueii: aacopOorIus
(haroBoi 4acTUIIBI HA KIIETKE-
XO35IMHE; BHEJ[pEHHE
¢arooit PHK wmm JIHK B
KJIETKY; BHYTpPH- KJIETOUHOE
pa3sMHOXeHHe (HaroB; JU3UC
KIICTKH-X03s5/MHA c
BEICBOOOXKIeHHEM (haroBoro
motomctBa. [IpruMepHO yepes
30 MHHYT MOCIIE€ 3apa>KEHUs
KIETKY OOBIYHO 3aIlOJIHSACT
JIBE COTHH HOBBIX BUPUOHOB,
MOCJIE Yero MPOHCXOAUT ee
pa3pylieHue noj AeHCTBUEM
(dhepmenToB 6akTeprodara.

Yo Takoe kammyc?

Kamryc-310 HeopraHuzoBaHHAs
Macca TKaHH, COCTOsIas U3
HenndPepeHINPOBaHHBIX
wietok. OHa MoOxer ObITh
HOTy4YeHa W3 JIOOBIX OKUBBIX
TKaHEBBIX KJIETOK HHTaKTHOTO
pacTeHus, MOJXKET
HMOAJEPKUBATECS B KYJIBType
JIONTO u MHOTOKPaTHO
nepecaxkuBaTtbesi. OOpazoBaHHe
u poct Kayryca
KOHTPOJIUPYIOTCS
¢uroropmMoHaMu TPYIIIBI
AYKCHHOB ¥ IIUTOKHUHUHOB

Uro Takoe wuHTepneikuHbl? Kak oHH
HCHOJIb3YIOTCd B MEIMLMHE B KaueCTBE

WHTepneikuHbl — 9TO
CUTHAJIbHBIE BEILECTBA,




Bpems

[IpaBuibHbII
Ne i/m Tun 3amanust DopmMynupOBKa 3a1aHUS N BBITTOJTHEHUS
(B MUHYTaX)
OHMOIIOTHIECKHX JICKapCTBEHHBIX | CHHTE3UPYEMEIC OJTHUMH
cpencts? KIIETKaMHU UMMYHHOU

CUCTEMBI U PETYIHPYIOIIUMHU
AKTUBHOCTb [JIPYI'MX KJIETOK.
N3BectHO 23 THIA
HMHTEPIICHKUHOB.

OCHOBHBIMH ~ MCTOYHHUKaMHU
CHUHTE3a SIBIIAIOTCS T-
JTUMQOITUTEI, Makpogaru.
WHTepneikuHbl

CTUMYJIUPYIOT JeJeHHEe W
UG PepeHIPOBKY  KIETOK

MMMYHHOH CUCTEMBI,
KPOBETBOPEHHE,
¢udpobdIacTel, KIICTKH
sHAOTENHA. B Meammmue
HAIIIT IIPUMEHEHHE
PEKOMOMHAHTHBIE
WHTepneiikun 1,

Wntepneiikun 2 u apyrue,
UCTIONB3YIOTCS MPU JICUCHHH
paka, BOCTIAJIUTENIBHBIX
MPOLIECCOB, VIS CTUMYJISIIINU
reMoIo33a

Kakoii crioco0 mosmydeHus] aMHHOKHCIIOT
SIBISIETCST B HACTOSIIIEE BpeMsi Hamboiiee
pacIpocTpaHeHHbIM?

OT0  MHKpPOOMOJIOTHYECKHHA
cnocob, OH OCHOBaH Ha
CITIOCOOHOCTH
MHKPOOPTaHNU3MOB
CHHTE3UPOBAThH BCE L-
aMUHOKHUCIIOTHI, a B
OMpPENEICHHBIX YCIOBHIX —
obecreunBaTh ux
CBEPXCHUHTES. Bbuocuntes
aMHUHOKHUCIIOT B MHKPOOHBIX
KJIETKax MIPUBOIUT K
HaKOIIJICHUIO CBOOOIHBIX
aMUHOKHUCIIOT, 3 KOTOPOTO B
mporieccaX KOHCTPYKTHBHOTO
MeTaboIu3Ma
CHHTE3HUPYIOTCS  KICTOYHEIC
MaKpOMOJIEKYJIBI.

UYro ozHayaer nmoduibHAs CylIKa IMpH
HU3rOTOBJICHUU IpenaparoB
HOPMOGIIOPHI?

210 CyIKa u3
3aMOPOKEHHOTO  COCTOSIHUS
1101 BAKYYMOM

KakoBbI OCHOBHBIE 3TAIbl TEXHOJIOTHH
MIPOU3BO/ICTBA NPENAPATOB
6akTeprodaron?

1. IIpuroroBnenue
MIUTATEJIbHOU cpensl -
Ka36MHOBO-KUCJIIOTHOM WM
msacHoit. 2.  Tlomydenwme
Oakrepuocara:  BbIJIENICHHE
IITaMMOB OT OOJBHBIX U
OakTepuoHOCUTENECH (MOKpO
Ta OOJIBHBIX, THOMHOE
oTAenseMoe paH U T.A.); 3 -
NPUTOTOBJICHWE  MAaTOYHBIX
OakteproaroB,  IMOCEBHOM

KYJbTYpBbI; 4
IIPOU3BOJCTBEHHBI 3aceB B
PEeaKkTop-KyJIbTUBATOD; 5

MHKyOamms  moceBoB (1O
UCTEUYCHHUH yKa3aHHOTO
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BpPEMEHHU OTIPEICTISIIOT
TIOJTHOTY TU3UCa); 6
IpeaBapuTEIbHAs
¢wrpTpanl W OYHCTKa
(yapTpad b Tparis)
Oakrepuogaros. 7
Crepunusyromas
¢unbTpamms. 8. KoHTpois
npenapara Ha IpPOU3BOJICTBE.
9. PoznuB Bo ¢umakonsl. 10.
MapxkupoBka, (acoBka,
ynakoBka npemapara. 11.
Kontpoxs OTK

Kak MOXHO mOJNIy4UTh HWHTEPIEUKUHBI
JUTSL MEAUITMHCKOTO TIPUMEHEHUS?

PexoMOvHaHTHBIE
HHTEPJICHKUHB  TIPOU3BOIAT
CHETHANTBEHO CO3JIaHHBII
METOIaMHU TCHHOM
HH)KEHepUHU ITaMM
Escherichia coli. Kynbrypa
mramMmMma Pa3BUBACTCA nu
JIOCTUTAET MaKCUMaJIbHOU
MPOAYKTUBHOCTH B
OuopeakTopax C BBICOKUM
CONlepXKaHWEM  KICTOK Ha
MUTATENBHBIX Cpefax. 3aTeM
HAKOTIMBIIMHACS TIPONYKT B
BHAC  TeJel  BKIIOYCHHS
BBIJICNIACTCSI W TOBEpraeTcs
OUHNIIECHUIO METOJaMHU Teib-
Xpomarorppaduu,
OCaXJICHUS, BOXX,
OCaXJIECHUEM u relb-
¢bmIpTpauei.

MOXHO JM TIONYyYUTh AHTUOMOTHUKHU
CHUHTETHYECKUM CIIOCOOOM?

Hamnbonee  mpomyKTHBHBIN
yTh MOJTyYEeHUS
AQHTHOMOTHKOB -
OMOTEXHOJIOTHIECKHUH.
OpHako TNPHUMEHSIOTCS U
CHUHTETHYECKHE CIIOCOOBI.
Hanpumep, nomyueno OGosee
40000 BAapUAHTOB
MEeHULIWITHHA
MOJTyCHHTETHUECKUM
MmerogoM. B 3TOoM ciyuae
MPHUPOAHBIE  TEHUIWUIHHBI
MOJIBEPTalOTCA TUAPOIU3Y, a
(dhepMeHThI anuIasbl
3aMEHSIOT alMIIbHYIO TPYMITy
B ero ¢Qopmyre  npu
COXpPaHEHHU OCHOBHOTO s1pa
MOJIEKYJIIbI 6-AIIK (6-
aMUHOIECHUIUIIITAHOBOM
KHCJIOTBI).

Taxke U3 NpeaIIeCTBEHHUKA
padaMuIiHa, TOTYy4aeMOTO

OHMOTEXHOJOTUYCCKH,
METOIaMHU CUHTE3a
MOJIyYaroT pas3InYHbIC

BapHaHThl  CHHTETUYECKHX
padamMHIMHOB.




[TomHBIH KOMIUIEKT OIICHOYHBIX MATE€pUaJOB MO AMCHUIUIMHE (MOIyit0) ((poHI OIEeHOYHBIX
CPEICTB) XpaHUTCS B DJIEKTPOHHOM BHIE Ha Kadeape, YTBEpKIalomie padouyi Mporpammy
JTUCIMILTAHBI (MOTyJis1), ¥ B LleHTpe MOHMUTOPHHTA M ayIUTa Ka4eCTBa O0yUCHUSI.

7.4. MeToanueckne MaTepHaJibl, ONpeeJsOIIMe NMPOoUeIypbl OUEHUBAHUS Pe3yJbTATOB
0o0yuyeHusi MO0 TUCHUILINHE (MOIYJIIO)

Koumponv  ycnesaemocmu no Oucyuniune oCyWecmensiemcs no OaiibHO-pelumuHe060u
cucmeme. 3a ycneuwiHoe 0c80eHuUe MAmepuala Kaxcoo2o 3aHamus, 6KIYdas blNOIHeHUe NPAKMUYECKUX
pabom, ycmuvie omeemvl, peuieHue 3aday — S 6annos (maba. 10). Koumponvuvie pabomoi
oyenusaromes 5 6annos. /lonoanumenvHvle OOHYCbl HAYUCIAIOMCS 8 KOHYe cemecmpa 8 eude 3 0anios
npu YCRewHOM 0CBOEHUU 8Ce20 KYPCa U CMAaOUIbHOM BbINOIHEHUU 6CeX 3a0aHull. 3a 0ONOIHUMENbHYIO
CAMOCMOAMeENnbHYI0 pabomy 6 uoe pazeepHymoz0 00K1aod, Npe3eHmayuu no meme u Op. CMmyoeHm
Modcem noayuums 00 7 OOHYCHbIX Oanos. Bce nabpanmvlie 3a cemecmp 0OANILI CYyMMUPYIOMCS
nepegoosimcs 6 oyenky 3a cemecmp (cm. Tabn. 12)

Tabauna 10 — TexHoJiornueckasi KApTa peTHHIOBBIX 0AJ1J10B 110 AUCHHUILINHE (MOYJII0)

KonuuectBo MakcumanbHoe Cpox
Ne /it Konrpompyemsie MEPOTIPUSATHIA KOJINYECTBO npeJICTaBIe
MEPOIIPHUATHS
/ 6amel 6amioB HUS
OcHoBHOoIi 0J10K B 7 ceMecTpe
1. Omeem Ha 3auamuu U GblNOJHeHUe 14%5 20
J1abopamopHwix pabom
2. Konmponvnvie pabomoi 4*5 20
3.
Bcero 90
Baok 6onycoB
4. Tocewenue 3auamuii 0 0
5. Csoespemennoe  GulnONHEHUe — 8CeX 3 3
3a0anul
6. Bvinonnenue CaMOCMOSIMENbHbIX 7 2
pabom (0oknao u npouee)
Bcero 10
HUTOTI'O B 7 cemecTpe 100 -
[IIpumeuanue: * — oOna Oucyuniunel (MOOYIs) € umMo2080uU ¢hopmoiu Koumpons «3auémy /
«[ugppepenyuposannviii 3auémy, ** — ona oucyunaunsvl (MOOYIA) ¢ UMO2080U HOPMOU KOHMPOJIS
«IK3amenn]

Tabanna 11 — Cucrema mrpagos (Ui 0OAHOTO 3aHATHA)

IToka3zareinb bann
Ono3zoanue Ha 3auamue -1
Hapywenue yuebnoii oucyuniunsl 0
Hezomosnocmu k 3anamuio -4/-4 5/-1,9
IIponyck 3ansamus 6e3 y8axcumenbHOl NPUUHbL -4/-4,5/-1,9

[TIpumeuanue: xoruvecmso wimpag@Hwix 6ALL08 34 HE20MOBHOCHb K 3aHAMUIO U NPONYCK De3
V8aANCUMENbHOU NPUYUHBL PAGHO MAKCUMANLHOMY YUCTY OALN08 3a 3aHAmUe, YCMAHOBIEHHOE 8 KAHCOOM
cemecmpe]



Tabdauma 12 — Illkana mepeBoja PpeldTHHIOBBIX 0AJUIOB B HMTOrOBYI0 OILEHKY 3a ceMeCcTp IO
aucuunanHe (MoayJi0)

CymmMma GasuioB OrneHka 1o 4-0aJIITbHOM IIKae
90-100 5 (OTIM4YHO)
85-89
;(5):33 4 (xopomo) 3a4TeHo
65-69 3
60-64 (Y1OBIETBOPUTENIBHHO)
Hmxe 60 2 (HeyIOBJIETBOPUTEIHHO) He 3aureno

[Ilpumeuanue: eciu 6 cemecmpe umozo8ou opmol KOHMpOsi O OUCYUNIUHE (MOOYIIO) S61emcs
9K3ameH, epaga co crosamu «3aumenoy, «He 3aumenoy ne npusooumcs]

[Ipu peanuzanuu AUCUMILIAHBI (MOJYJIA) B 3aBUCUMOCTU OT YPOBHS MOJATOTOBJICHHOCTH OOYyYarOUIUXcs
MOTYT OBITh HCIOJB30BaHBl HHBIC (OPMBI, METOABI KOHTPOJS M OIICHOYHBIE CPEJICTBA, HWCXOMAS U3
KOHKPETHOW CUTYalluu.

8. YYHEBHO-METOJUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIVIMHBI BUO®PAPMALEBTUKA

8.1. OcHoBHas JUTEpaTypa:

1. beikoB B.A., ®apmaneBTrueckas 0M0TeXHOJIO0TUs. PyKOBOACTBO K IPAKTUUECKUM 3aHIATUSIM. : yueOHOe
nocobue / Opexos C.H. ; mox pen. B.A. beikoBa, A.B. Katinunckoro. - M. : ID0OTAP-Menaua, 2012. - 384
c. - ISBN 978-5-9704-1303-6 - Tekcr : anekrponnsiii / ObC "KoncynbTant crymenta : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970413036.html

2. Kpacuiok 1.1. buodapmanus, nir ocCHOBBI (hapMalieBTUYECKON pa3paboTKu, NPOU3BOACTBA U
000CHOBaHUS JU3aiiHa IeKapCTBEHHBIX GopM : yueOHoe nmocodue / M. U. Kpacuiok, H. b. [lemuna, M. H.
Anyposa, H. JI. ConoBbeBa. - Mocksa : I'90TAP-Menaua, 2020. - 192 c. : un. - 192 c. - ISBN 978-5-
9704-5559-3 - Tekcr : anextponnsiit / OBC "Koncynbrant crynenra : [caift]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970455593.html

3. Opexos C.H. ®apmaneBtudeckas ouorexnosorus / Opexo C.H. - M. : TDOTAP-Menua, 2013. - 384
c. - ISBN 978-5-9704-2499-5 - Texkcr : anexkrponnstii / ObC "KoncynbpTant crymenta : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970424995.html

4. OpexoB C.H. ®apmarneBTruueckass OMOTEXHOJOTHS: pyK. K npakT. 3aHstusiM / C.H. OpexoB [u np.] ;
oz pen. A.B. Karnunckoro. - M. : TDOTAP-Menaua, 2015. - 432 ¢. - ISBN 978-5-9704-3435-2 - Tekcr :
anextponnsi // DbC "KoncynbTanT ctynenrta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970434352.html

8.2. JlonoiaHUTENbHAS JINTEpaTypa:

1. Cranumesckuii .M. [IpomMbInienHass OMOTEXHOJIOTHSI IEKAPCTBEHHBIX CPENICTB : ydeOHoe mocodue /
S1. M. Cranumesckuii. - M. : ITDOTAP-Meaua, 2021. - 144 c. - ISBN 978-5-9704-5845-7 - Texkcr :
anextponssi // DbC "KoncynbTanT crynenTa” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970458457.html

2. ®pewnu P.S. KynpTypa kuBoTHBIX KieTok / P.S1. @peurnu - M. : JIaboparopust 3Hanwmii, 2018. - 791 c.
- ISBN 978-5-00101-557-4 - Texkct : anekrponnslii // ObC "Koncynbrant crynenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785001015574.html

3. lImup P. Harnsinnas 6notexHonorus u reHerndeckas umxenepus / P. llImun ; mep. ¢ Hem. - 2-e usg.
(a1.). - M. : BUHOM, 2015. - 327 c. - ISBN 978-5-9963-2407-1 - Tekcr : anextponHsIii / 9bC
"KoncynbranT crynenra” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785996324071.html
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8.3. Ilepeuenp pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHUKAITMOHHOM ceTh «HTEepHET», HE0OXOIMMBINA
JUI1 OCBOECHHUS JUCLIUILIMHBL (MOJTYJIs1)

1. Dnektponnas 6ubmoreynas cuctema (3bC) OO0 «lomurexpecype» «KOHCYIbTaHT CTyIEHTaY.
Co3nana ¢ nenbo (popMupoBaHust HOBOK 00pa3oBaTEIbLHON CPE/Ibl, HAIPABICHHOW HA MOBBIILICHUE
KauecTBa MH(POPMAIIMOHHBIX YCIYT, MPEAOCTaBIsEeMbIX Y4eOHbIM 3aBEICHUSIM B COOTBETCTBUU C
Y4eOHBIMHU TIJIAHAMH U TPEOOBAHHSIMH TOCYAAPCTBEHHBIX CTAHIAPTOB.

www.studentlibrary.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
BMO®APMAILIEBTUKA

MartepuanbHO-TEXHHUECKOE oOecrieueHre YIeOHOM TUCIUTUIMHEI BKIIOYAeT B Ce0s JIGKIIMOHHYIO
ayTUTOPHIO, TaOOPATOPHIO ISl IPOBEJICHUSI CEMUHAPCKUX U JIabopaTOpHbIX 3aHsaTHil. Habopb! yueOHbIX
tabimi 1o TemaMm. KommbploTepHass TEXHHKA, MPE3CHTAIIMOHHOE o0opymoBaHue. KOMITIEKTHI
o0opynoBaHusl AJsl MPOBEACHUS JEMOHCTPAIIMOHHBIX 3KCIEPUMEHTOB, CIIEKTOPO(OTOMETp, TepMOCTaT,
PEaKTUBBI, MUKPOTIMIICTKH, Yamku [leTpu, Ononorndeckue mpoOUPKH U Apyrasi XMMUYIecKas ocyia).

Jis WHBaIMOOB W JMII C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBbS OCBOCHHE JIaHHOM
JTUCHUTITUHBL (MOIYJsI) MOXET OBITh OCYIIECTBICHO (YaCTHMYHO) C HMCIIOJIB30BAHHEM JHUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTHH (TEKCTOBAs, TOJIOCOBAas U BUICOCBSI3b 4Yepe3 MHTEPHET-KOMMYHUKAIIUIO
Skype).

Takxe B IEKIIMOHHOW ay/IUTOPUU UMEETCS MYJIbTUMEUITHOEe 000pyI0BaHNEe, HCTOYHUKH MMUTAHUS
JUTSl THAUBUYaTbHBIX TEXHUYECKUX CPEJICTB;

- yueOHasi ayauTopusi Ajisg Jab0OpaToOpHBIX paboT 00OpyqOBaHa MCTOUYHHUKAMH THUTAHUS IS
WHJIMBUIYAIbHBIX TEXHHUECKUX CPEICTB;

- ydyeOHasi ayAuTOpus JUIsl CAMOCTOSITENIbHOM paboThl MMEET CTaHAapTHhIE pabodyue MecTa ¢
MEPCOHAIbHBIMUA KOMITBIOTEPaMH; C MPOrpaMMON HSKPAHHOTO JOCTYIa, MPOrpaMMON HSKPAHHOTO
YBEJIUYCHHUS.

[Tpu HEoOxoaMMOCTH pabouas mporpamMma JAMCHMIUIUHBI (MOJYJIsl) MOKET OBITh ajanTHpOBaHa
i obecriedeHus: 00pa3oBaTeIbHOIO MPOIEcca MHBATUAOB U JIMI[ ¢ OTPAaHMYEHHBIMH BO3MOKHOCTSIMU
3/I0pOBbS, B TOM YHCIIE AJIsl O0yUYEHHs ¢ IPUMEHEHUEM JTMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.
Jlnst aToro Tpedyercs 3asBlIeHHE CTYJEHTa (ero 3aKOHHOTO MPEICTaBUTENs) U 3aKI0YEHUE TICUXO0JI0r0-
Meauko-nenarornueckoil komuccun (IIMIIK). [Ing wuHBanuaoB coxaep)kaHue pabouell HporpaMMsl
JUCLUIUIMHBI (MOJYJISl) MOKET ONpPEAEAThCS TaKKe B COOTBETCTBUU C MHIMBHUAYaJIbHOM MPOrpaMMOi
peadunuTaly HHBaIUAA (TIPYU HATUYUH).
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