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1.

1.2.

HEJIN U 3AJAYU OCBOEHUA TNCHUIIJINHBI

1.1. Heanb ocBoennsi nucuuiinubl buogpapmanus — popmupoBanue y CTyJAC€HTOB 3HAHHH O
COBPEMEHHOU (hapMalleBTHKE, O MPOU3BOJICTBEHHO-TEXHOJIIOTUYECKUX MPOOIIeMax Mporiecca H3rOTOBICHUS
JICKapCTBEHHBIX CPEACTB C YUETOM IIOCIENYIOIIeH HayuyHO- HMCCIEA0BATEIbCKOM M IMPOU3BOJICTBEHHOM
JESTEIIbHOCTH B METUKO-OnoIornueckoii cdepe.

3agauu ocBOCHMS JMCHUIIUHBI:

- OCBOMTHb 0a30Bble 3HaHHMA O COBpPeMEHHOH (apmaneBTuke, OHopapManeBTUUECKON
KOHICIIIHHU TCXHOJIOIWMH JICKAPCTBCHHBIX IPCIIaAPaATOB;

- U3y4UTh OOLIME MNPUHLUUIBI pPa3pabOTKH, HCHBITAaHUS M PETHCTPAlMU JIEKAPCTBEHHBIX
mpenaparos, MGTOHOHOFHCﬁ OINITUMHU3AIIMKU CYHCCTBYIOIIUX JICKAPCTBCHHBIX IIPCIIApaTOB HAa OCHOBC
COBPEMEHHBIX TEXHOJIOTHH M OMOopapMaleBTUUECKUX HCCIIEOBaHUI B COOTBETCTBUU C MEXAYHApPOIHOU
CUCTEMOM TpeOOBaHUM U CTaHIAPTOB;

- OCYILECTBIIATh MOUCK, OTOOP M aHAIN3 HH(POPMALMH, OTYYEHHONW U3 PA3IUYHBIX HICTOUHUKOB
C LIEJIbIO ONTUMAJIBHOTO PELIEHUSI Ha COOTBETCTBUM C TpeOoBaHUAMHU ['ocynapCTBEHHON perjiamMeHTaluy,
npodecCHOHATIBHBIX 3a71a4, KaCalOIIUXCs IPOU3BO/ICTBA, KOHTPOJIS KauecTBa U XPaHEHHs! JeKapCTBEHHbIX
CPEZCTB U IpenapaTos.

. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

2.1 Yueonas qucuuminna «buopapmanus» OTHOCUTCS K AJIEKTHUBHBIM JAUCHUIIIMHAM Y4€0HOTO
wiaHa. Kypc unraercs B 8 cemectpe.

2.2, lnsi u3yyeHHUsl JAHHOW y4eOHOH TUCHUILIMHBI HE00X0AMMbI 3HAHMS, YMEHHUS] U HABBIKH,
(¢opmupyembie mnpemmecTBylOIIMMH  Y4eOHbIMM AucHuiuinHaMu:  [{utonmorus, rucronorus,
sMOpuonorus, MenunuHckas OHOXMMHS, MUKpPOOHOJOTHS M HUMMYHOJOTHs, oOIIas OHOTEeXHOJOTHS,
XUMUS OMOTEHHBIX BEIIECTB

3HaHMs: OMOXMMUYECKUX OCHOBAX XKM3HEAESITEIbHOCTH, CBOMCTBA U (DYHKLIMM OCHOBHBIX KJIACCOB
OpPraHMYECKHX BEUIECTB B KJIETKAX U IEIOCTHOM OpPraHU3Me, OCHOBHBIX OMOTEXHOJOIMUYECKHX MPOLIECCOB
U MIPOU3BOJICTB, OCHOB I€HHOW M KJIETOYHOM MH)KEHEPHUH, O CTPYKTYPHO-(YHKIMOHAIBHOW OpraHu3aluu
KJIETOK M KIETOYHBIX CTPYKTYp, O TMpoILeccax IKU3HEIEATENIbHOCTH Ha KIETOYHOM YPOBHE, O
KU3ZHEJEATENIbHOCTH, Pa3HOKEHUU, MUKPOOPIaHU3MOB, METa00IN3Me MUKPOOHBIX KIIETOK.

YMeHus: OOBACHATh (PUMKO-XMMHUYECKME W OHOXMMUYECKME OCHOBBI IKH3HEAEATEIbHOCTH,
MOJIb30BAThCS  CNEUMaIbHOW y4eOHOM W  HaydyHOM JMTepaTypod, OCHOBHBIM JIaOOpPaTOpPHBIM
o0opynoBaHuEeM; OOBSICHATh HEOOXOIUMOCTH U BO3MOXKHOCTH TNPUMEHEHHUS] OMOTEXHOJOTHYECKUX
MPOLIECCOB, 3HAHUNM O OCHOBAaX MXU3HEAESITENbHOCTH MHUKpPOOPIaHW3MOB, IPUEMOB T'€HHOM M KJIETOYHOMN
WH)KEHEpUU JUIs ToNydeHHs (GapMCyOCTaHIMM, MOJIb30BaThCs CIELUANBHOM y4uyeOHOM U HayuyHOU
JUTEPaTypOil, OCHOBHBIM JJAOOPATOPHBIM 000PYI0BAaHUEM

HaBbiku: mpuMeHeHHss OMOXMMHMYECKOW TEPMUHOJOTHM M METOAO0B OMOXMMHMYECKOTO aHalIM3a,
NPUMEHEHUs 3HaHUN B o0JacTu OMOXMMHM JI PEUIeHMs] MPaKTHYECKUX 3ajjad B IPOLIECCe CO3JIaHus
6uodapmMcyOCTaHIIUil C ONpeneNeHHBIMA OHOXMMHUYECKMMH CBONCTBAMH, HCIOJb30BAHUS OCHOBHOTO
nabopaTopHOro O00OpYyIOBaHMS, MPUMEHEHHUsS 3HAHUNW B O0JIACTH COBPEMEHHBIX OHMOTEXHOJOTHYECKHX
IPOIIECCOB U IMPOU3BOJICTB, MHUKPOOHMOJOTWH, TE€HHOW M KJIETOYHOW WHXXEHEpUH I CO3AaHUs
ouodapmcyOCcTaHIIUii ¢ 3aJaHHBIMH CBOMCTBAMHU M HEOOXOIUMON 3((PEKTHBHOCTHIO, HMCIOJb30BAHUS
OCHOBHOTO JIaOOpaTOPHOTO OOOPYAOBaHUS; BIAJACHUS 3HAHUAMH JUIsI OOBSCHEHUS IPOLIECCOB
KU3ZHEJEATEIbHOCTH Ha KJIETOYHOM YpPOBHE.

2.3. Ilocaenyromue yyeOHble TUCUUIJIMHBI, IS KOTOPbIX HE00OXOAUMbI 3HAHMS, YMEHUS U
HaBbIKH, (popMupyeMble JaHHOH Yy4eOHOIi aucnumIuHOl: OcHOBBI OunorexHosoruu, Hamnexamas
anTeyHas mpaktuka, @apmaneBTuyeckasi 3K0JIOTHsl.

. INTAHUPYEMBIE PE3YJIbTATbBI ObYYEHUS 110 JUCHUIIJIMHE (MOAYJIIO)

[Iporiecc wm3yueHUs MAUCUUIUIMHBI HampaBiieH Ha (OpMHUpOBaHHE 3JIEMEHTOB CIETYIOLINX
komneTreHuii B cootBercTBUU ¢ ®I'OC BO u OITOIT BO no cnennansHocTy 33.05.01 ®apmanus:
obmemnpodeccuonanbabix: OIIK-1. CriocoOeH ncmonbp30BaTh OCHOBHBIE OMOJIOTHYECKUE, (DU3HKO-
XUMHUYECKHE, XMMUUYECKHE, MaTeMAaTUYECKUE METOIbI JJIs pa3pabOTKu, UCCIeI0BAaHUMN U SKCTIEPTHU3BI



JIEKapCTBEHHBIX CPE/ICTB, U3TOTOBJICHHUS JIEKAPCTBEHHBIX IIPENApaTOB;
npodpeccuonanbubix  (IIK): TIK-4. CnocoGen y4yacTBOBaTh B MOHUTOPHHIE KayecTBa,
3P PEKTUBHOCTH U 0€30IIACHOCTH JIEKAPCTBEHHBIX CPEJICTB M JICKAPCTBEHHOTO PACTUTEIBHOTO CHIPhS

Ta6auna 1 - [lekoMno3uuus pe3yabTaToB 00y4eHHs

(DU3UKO-XUMHUECKOT'O
AHaN3a B 9THX

Kog n [naHupyemMbie pe3yabTaThl OCBOCHHS JUCIIMILIUHBI (MOJTYJIS)
Ko u HaMMEHOBaHHE Buats (1) Vmerts (2) Biazets (3)
HaMMCHOBAHUC |[yHIHUKATOpa JOCTUKEHHUS
KOMIIETCHINH KOMIIETCHIINN
OIIK-1. OIIK-1.1 [Ipumensier  [3HATh BUBI 'YMeTh NpoBOAUTh  [BraaeTh HaBbIKAMU
Criocoben OCHOBHBIE OHOIOTNYECKUX OHOIOTHYECKHUE paboThI C
KMCII0JIb30BATh OMOJIOrMYECKHE METOALI [METOAOB aHAIN3a, TECTHI U aHAIHU3BI,  |OMOJIOTMYECKUMH
OCHOBHEIC aHAIM3a JUIS Pa3padOTKU,IPUHITUIIBI UX MHTEPIPETUPOBATh (0Opa3lamu,
OHMOJIOTHYECKHE, [MCCIACAOBAHUN U [IPUMCHEHUS, MOJTyICHHBIC ITOKYMEHTUPOBAHUS U
(huznKo- PKCIIEPTU3HI Ba>KHOCTh [pE3yIbTaTHI. MpeICTaBICHUS
X UMHUYECKHE, MeKapCTBEHHBIX CPEACTB [OMOJIOTHIECKUAX [PE3yITaTOB
XUMHUYECKUE, Y JIEKApCTBEHHOIO HCCIICAOBAaHUM B HCCIICJOBAHUM.
MaTeMAaTHYECKUE [PACTUTENBHOTO CHIPhS  |(hapMaleBTHKE.
METOIBI IJISt
pa3paboTKH, OIIK-1.2 TIpumensier  [3HATh OCHOBHBIE 'YMeTs TpoBOAUTh  [BrajeTh HaBbIKAMU
WCCIICIOBAHUN U [0OCHOBHBIC (DU3HKO- METOJTbI (PU3HKO- aHAJIU3EI C PabOThI C
PKCIIEPTU3HI XUMHUYECKHE U XUMHUYECKOr0 1 HMCII0JIb30BaHHEM mabopaTopHBIM
IIEKAPCTBEHHBIX [XMMHUYECKHE METOIbI XMMHUYECKOr 0 [pa3IMYHBIX METO/IOB,/000PYAOBaHUEM IS
CpEJICTB, aHaIM3a JUIA pa3pabdoTKu,aHaAIN3a, X 00JIaCTh |[MHTEPIPETHPOBATH U [IIPOBEICHUS
M3rOTOBJICHMS HMCCIIEN0BAHUI U MPUMEHEHUS 1 OLIEHUBATh XUMHAYECKUX aHAJIN30B,
NIEKAPCTBEHHBIX [PKCIIEPTH3BI OTpaHUYECHYISL. [PE3yIbTaThI COCTaBJICHUS OTYETOB
MpenapaToB IMeKapCTBEHHBIX CPE/ICTB, 10 pe3ybTaTaM.
IMeKapCTBEHHOTO
[PACTHTENHHOTO CHIPHS U
OHMOJIOTHYECKUX
00BEKTOB
OIIK-1.3 [Ipumensier  [3Hathb 'YMeTh IpUMeHATh  [BrazeTs cnocoOGHOCTHIO
OCHOBHBIE€ METOBI TEXHOJIOTHYECKHUE METO/TBI aHAIIM3A JJIS [pa3padaThIBaTh U
(hU3UKO-XUMUYECKOTO  [[IPOLIECCHI KOHTPOJISI Ka4eCTBa (ONTUMHU3UPOBATH
aHAJTN3a B U3TOTOBIICHUH [IPOU3BOICTBA Ha BCEX CTaIusiX MIPOU3BOICTBCHHBIC
MeKapCTBEHHBIX NeKapCTBEHHBIX MPON3BOICTBA. MTPOIIECCHI C
MpenapaToB [penaparoB, Poib HCII0JIb30BaHUEM

(hM3UKO-XUMHUYIECKHUX
METOJIOB.

Mpolieccax.
OIIK-1.4 Ilpumensier  [3HATH OCHOBHEIE 'YMETH BBITIOIHATh  |BiajeTh HaBbIKaMU
MaTeMaTHIECKHe MaTeMaTHIECKUe MaTeMaTUYECKyI0  [MPUMEHEHUS
METO/bl U OCYIIECTBIISET METOMBL, 00pabOTKy W aHaU3 (CIIEIUATU3UPOBAHHOTO
MaTEeMaTHYECKYIO MPUMEHSIEMBbIC B ITaHHBIX, MPOrPaMMHOTO
00paboTKy TaHHBIX, (hapmareBTHKe, U MICITOJTB30BaTh oOecIieYeHus 115
MOJIYYCHHBIX B XOJI€ METOJIbI 00PabOTKU  |CTATUCTHUYECKUE aHaIIM3a JaHHBIX,
pa3paboTKu MTaHHBIX. METOABI AJIS COCTaBJICHUS
IMeKapCTBEHHBIX CPE/CTB, WHTEPIpETaIun OTYETHOCTH U
a TaKOKe UCCIIEIOBAaHUH U [pE3yIbTaTOB. rpauKoB.
PKCIEPTU3BI
lMeKapCTBEHHBIX CPEACTB,
MeKapcTBEHHOTO
[PACTHTENBHOTO CHIPHS U
OMOJIOTUYECKUX
00BEKTOB
I1K-4. Cioco6en [[IK-4.1 IIpoBomut O6namaer [TpumeHITH Happikamu
y9acTBOBAaTh B |(papMarieBTHUCCKUN (hyHIIaMEHTAILHBIMUA |OCHOBHBIC MPUMEHCHUS
MOHHTOPHHTE AHAITN3 3HAaHUSMU B 00JIACTH [TEPMUHBI U OCHOBHBIX TEPMHUHOB




Ka4ecTBa, (bapMareBTHIECKIX (bapmariy, BKIIOYast |[[IOHATHS U TTOHATHI
B GEeKTUBHOCTH H|CYOCTaHIINH, MeXaHU3MBI IeicTBUS |(papManuy, (dapmanyu,
0e30MacHOCTH  [BCTIOMOTATENILHBIX TeKapcTB Ha MOJIEKYJISIPHO- MOJIEKYJISIPHO-
IIEKapCTBEHHBIX [BEILIECTB H KJIETOYHOM H KJIETOYHBIC OCHOBBI |[KJIETOYHBIX OCHOBX
CpeICTB U meKapCTBEHHBIX MOJIEKYJISIPHOM IneicTBUs necTBUs
MEeKapCTBEHHOI'O [MpEenapaToB s VPOBHSIX, a TAKXKE HX [TeKapCTBEHHBIX MeKapCTBEHHBIX
PACTUTENBHOTO  MEIUIUHCKOTO (apMaKOKHHETHKY  [CPEICTB Ha CpE/ICTB Ha
CBIPBS MPUMEHEHUS 3aBOJICKOTO |(BCACBIBAHHE, OpraHu3M; OpTaHH3M;
MPOU3BOJCTBA B pacmperneneHue, MPUMEHSTh HaBBIKAMHU
COOTBETCTBHH CO METa0O0JHM3M U 3aHaHHS O MPUMEHEHUS
CTaH/IapTaMU KadyeCcTBa |BBIBEJCHUE). pactpeneseHny, 3HaHAWH O
MpeBpaICHUN 1 pacrpeesicHuH,
BHIBEJICHUN MpeBpaIeHUN 1
IeKapCTBEHHBIX BBIBEICHUN
Cpe/CTB U3 TIeKapCTBEHHBIX
opranuzma CpeICTB U3
opranmsmMa
IK-4.2 Ocymectensier [[logxoas! k uzydenuto|l [poBoauTh Hasbikamu
KOHTPOJIb 32 NeKapCTBEHHBIX M CCIIeTIOBaHNUS MPaBUIBHOTO
MPUTOTOBJICHUEM CPEICTB, MPUHLUIBI  [TEKAPCTBEHHBIX BEIOOpa 1
[PEaKTHBOB U noa0opa mpenapaToB [CPECTB; enaTh MPUMEHEHUS
TUTPOBAHHBIX PACTBOPOB |IUTS TOCTIDKCHUS BBIOOD TIperapaToB  |[(papMakororuuecku
[eJIei UCCIIeIOBaHNsI [B COOTBETCTBUM € [X IIPENapaTos,
aranTaiyi, a Takke  BazadamMu [PacCUUTHIBATH
NpaBHUjIa pacueTa M [UCCIICTOBAHMS; TO3BI, 00 BEMBI
BBEJICHUS IO3UPOBOK. [PACCUUTHIBATD BBEJICHUS
IM03b1, 00BEMBI MpenapaToB
BBE/ICHMS,
OIICHUBATD
A (HEKTUBHOCTD
IneficTBUA
npenapaToB
IMK-4.3 Crannaptusyer |[OCHOBBI PazpabaTbIBaTh HaBbikamu
MPUTOTOBJICHHBIE [pa3paboTKu CTpaTeruu B pa3paboTKu
TUTPOBAHHBIE PACTBOPHI [TEKApPCTBEHHBIX oOsacti CTpaTeruu B
CpEJICTB, METOIBI MCCIIeTIOBAHUS o0actu
OILICHKU MeKapCTBEHHBIX MCCIeI0BaHN I
5P PEKTUBHOCTH B CPEICTB, OLICHUBATh PIEKApCTBEHHBIX
COOTBETCTBUH C ee 3QPEeKTUBHOCTL  [CPEIICTB, €

Tpynn OMOJIOTHYECKH
AKTUBHBIX BEIICCTB
(BAC) 1 UX CBOWCTB
MO3BOJISIET TIOHSTh
MEXaHU3M JICHCTBHS

JIPC, mporHo3upoBaTh

ChIpbE.
Hagbik odopmiteHHs
Pe3yJIbTaTOB aHaJN3a
B BHJIC TPOTOKOJIA U
(bopMynHpOBaHUS

MMOCTaBJICHHBIMHU B COOTBETCTBHU C  PG(HEKTHBHOCTH B
3agadamu. MOCTaBIECHHBIMHU COOTBETCTBHH C
3aauamMu MOCTaBJICHHBIMH
3aja4aMu
I1K-4.4 [IpoBonuT 3HaHne HOPpMATHBHEIX [ [pOBOIUTH Kak Hasbikamu paboThl ¢
(apmakorHocTryeckuid  |[1okyMeHTOB (I'®, @C MaKpOCKOIMYECKUH [aHATUTHYECKUM
ananm3 nekapcrBeHHoro [['OCT) obecnieunBaeT |(BHEIIHHIA BU), TAK |000PYIOBaHUEM,
[PACTHTEIHHOTO CHIPhSI U [COOTBETCTBHE 158 CITOCOOHOCTHIO
leKapCTBEHHBIX TpeOOBaHUSIM MHUKPOCKOIIMYECKUI |[MHTEPIPETUPOBATH U
[PaCTUTEIBHBIX 3aKOHOJATENbCTBA U ((CTPYKTYPHBIE KPUTHYECKH OLICHUBATh
MperapaToB CTaHIapTOB Ka4decTBa, 0COOEHHOCTH) [PE3yIBTATHI, a TAKXKE
rapaHTUupyst aHaIu3, YTO YMEHUEM IIPUHUMATh
0e30MacHOCTh U MO3BOJISAET MOIYYHTB [PEILICHUS O
bddexruBHOCTH JIPC. [MonHOE COOTBETCTBUU
3HaHHE OCHOBHBIX [IPEICTABIEHUE O  [IeKapCTBEHHBIX

[PACTHTEIBHBIX CPEICTB
(JIPC) ycraHOBIEHHBIM
HOPMaTHBHBIM
imoxkymenTam (HJI).

BBLIBOJIOB




€ro TepareBTUYECKUN
A ekt u BIOUpaTh
CBIPBE C HY)KHBIM
COCTABOM.

MMOAYCPKUBACT
Ba>KHOCTh HE TOJIBKO
[POBEICHUS
HMCCIIeJOBAHNM, HO 1
WX TPaBUILHOTO
MPEACTABICHUS U
WHTEPIPETAIIAN IS

00 3 HEeKTUBHOCTH U O

HCCOOTBCTCTBHHU JaHHBIX

[PYKOBOJICTBO K
ITEHCTBUIO I TEX,

ImabHENIIETO

MCIIOJIb30BaHMSI.
IK-4.5 Uadgopmupyer B [3Hanus snemenToB  [[IpoBoauTthb Hasbikamu
MOPSIZIKE, 711 o0ecTieYeHMS COOITIOTeHS B3aUMOJICHCTBHS C
[YCTaHOBJIIEHHOM 0e30macHOCTH HOPMAaTHUBHBIX KOHTPOJIHUPYIOINMHU
BaKOHOJATENbCTBOM, O  [MallMEHTOB U TpeOOBaHU U OpraHam, B TOM 4HcJIe
HECOOTBETCTBHUU coOroAeHAS b dhexkTuBHOM MOCPEACTBOM
IeKapCTBEHHOTO 3aKOHOJATENbCTBA B [KOMMYHHUKALUK B [0(HULIHAIBHON
npenapaTa Jjs cdepe oOpamieHls  [pamMKax MEPEnCKH, 4TO
MEIUITHCKOTO NeKapCTBEHHBIX ompeeneHHON obecrieunBaeT
MPUMEHEHUS cpencTs. DTO HE CHCTEMBI (CUCTEMBI  [COOIOICHHE
[YCTaHOBJICHHBIM MpocTo HHPOPMALUS, BAPABOOXPAHEHUST  [HOPMATHBHBIX
TpeOOBaHUSIM WIIH O A TIpaKTUYecKoe WM TIPOU3BOJICTBA). [TPEOOBAHUIA.

MCXOOHOI'O ChIPpbS U
YITAKOBOYHBIX
MaTCpUuajioB

VICKApCTBCHHBIX CPCACTB,

SIBIISICTCSL KPUTHUCCKU
BAYKHBIM IS
KOHTpOHSI Ka4yeCTBa U
0€30I1aCHOCTH
[POTYKIIHH.

[POBENCHUS
MCIILITAHUH.

0e30macHOCTH KTO paboTaer C

leKapCTBEHHOTO neKapcTBaMu U

npenapaTa JaHHBIM O |CTAJIKHBAETCS C

leKapcTBEHHOM BOIIPOCAMH UX

mpernapare, KadyecTBa U

coJepKalIMcs B Oe3omacHOCTH.

WHCTPYKIUH TI0 €T0

NPUMEHEHUIO

I1K-4.6 OcymectBisier [3HaHUA [IpumeHneHune HaBblkamu yKa3bpIBaeT
[PETUCTPALIUIO, 00ecreunBaoT IMeCTBYIOIINX Ha CIICLHAJINCTa,
00paboTKy U TOYHOCTb, HOPMaTHUBHBIX 00J1a/1a10111ETO
WHTEPIPETAIUIO Ha/Ie)KHOCTh U imokymenToB (I'®,  [KOMIUIEKCHBIM
PEe3yIbTaTOB ITOCTOBEPHOCTH DC, I'OCT, CTb, TPnoxxomom k padore ¢
MpPOBEICHHBIX MOJTy94aeMBbIX TC) spnsiercst WHpOpMaIuei B
MCIIBITAHHIH [PE3yJITaTOB, YTO (dyHIaMeHTOM il [1abopaTopHOU cpeje,

CHIOCOOHOTO permaTh
3aj1a4M Ha BCEX ATamax
nporiecca u
00ecCIeunBaTh BEICOKOE
Ka4eCTBO BBINOJTHAEMBIX

pabor.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIVIMHBI (MOY JIA)

O6H135[ TPYAOCMKOCTb AWCHHUILIMHBI B COOTBETCTBUU C y‘IC6HBIM IUIAHOM COCTAaBJISIET 2 3a4UeTHEIC

eauHuIbl (72 gaca).

TpynoeMKOCTh OTIEIBHBIX BUIOB y4eOHOW pabOTHI CTYACHTOB OYHOM, OYHO-320YHON M 3a0YHOM

dbopMm oOyueHus mpuBeneHa B Tabmure 2.1.

Tabanna 2.1. TpynoeMKocTh 0TeJbHBIX BHI0B YU4eOHOI padoThI 1O

bopMam 00y4eHust

Bug yueOHOH 1 BHEyueOHOH pabOTHI JUIs OYHOH POpMBI 00YUIEHUS
O0bEeM JUCIUTUIMHEI B 3aUCTHBIX CIMHHIIAX 2
O0BeM JUCIUTUIMHEI B aKaJIEMUYECKHIX Jacax 72
IKoHTakTHas paboTa 00yJarIIUXCsl ¢ IPENoIaBaTesieM (BCET0), B TOM 48
guce (Jac.):
- 3aHSTHSA JIEKIIHOHHOTO TUIIA, B TOM YHCJIE: 16




- IpaKTHYECcKasi OJITOTOBKA (EC/IH IPEeIyCMOTpEHA) 0
- 3aHATHS CEMHUHAPCKOTO TUTIA (CEMUHAPHI, TPAKTHUYECKUE,

lmaGopaTopHEIE), B TOM YHCIIE: 32
- IPaKTUYECKasl TIOJITOTOBKA (ECIIM TIPEyCMOTpEHA) 0
- KOHCYJIbTanus (IpeadK3aMeHallMOHHas) 0
- IPOMEXYTOYHAS aTTECTALMS 110 JUCIUIUINHE 0
CamMocTosiTenbpHas padoTa o0yyaronmxcs (Jac.) 24

Dopma MPOMEXYTOYHOH aTTeCTaIlMU 00yJarommerocs (3a4eT/>K3aMeH),
cemecTp (BI)

Coneprxkanue NTUCUUIUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaMm (paszesiaM) ¢ yKa3aHHeM OTBEICHHOIO
Ha HUX KOJIMYECTBA aKaJCMHYECKHX YacCOB M BHJIOB YUCOHBIX 3aHATUA M CAMOCTOSATEIBLHON pabOThI, AJIs
Kax10i (opMbl 00yueHHsI TpeCTaBICHO B Tabuue 2.2.

3adeT — 8 ceMecTp

Tabauua 2.2. CTpyKTypa H coiepxaHue TMCHUUILUINHBI (MO1YJIs1)

KonTakTHas paboTa, 4ac. " dopma TEKyLIErO
Paznen, Tema MUCTIUTITUHBI (MOIYIIS) BT.Y.| [BT. BT. KP |CP, |8 KOHTPOJIA
JIT [3g. UIP m. qac. | & | yenesaemoctn, hopma
I111 T111 K IT 2 TIPOMEXYTOUHOM
= aTTecTaluu
=
Tewma 1. Benenue B 6bnodapmarutio. 4 8 6 |19 |Cemunap, pemieHue
Pa3zpaboTka JiekapCTB Ha OCHOBE CUTYallMOHHBIX 3a]1a4,
OMOJIOrMYECKUX Mpenaparos. Vcnons3oBanne NOKJTaIbl, TPE3eHTAUH
MepeOBBIX TEXHOJIOTHIA, TAKUX KaK TeHHAs U Kontp. pabora 1
KJIETOYHAs] NMH)KEHEPHS, a TAKXKE aHATTN3
TeHOMa U TPOTEeOMa, ISl CO3JaHUS HOBBIX
JIeKapCTBEHHBIX CPEJICTB.
Tema 2. IMMyHOOHOTEXHOIOTHS: 4 8 6 [19| Cemunap, pemenue
MPON3BO/ICTBO JIGKAPCTBEHHBIX IIPENapaToB CHUTYaI[MOHHBIX 33134,
11 60pHOBI ¢ MHPEKIUAMU U OOJIE3HIMH, JIOKIIa/Ibl, IPE3EHTAI[UH
BKJTIOYAst BAKIIMHBI, CPEICTBA JIJIS KonTp. pabora 2
MMMYHOTEpAIny, a TAKKe AaHTUOMOTUKH.
Tewma 3. [Ipou3BoaCTBO JI€KapcTB, BATAMUHOB, | 4 8 6 [19| Cemunap, perienue
AMHHOKHUCIIOT M ()ePMEHTOB C CHUTYaIlMOHHBIX 33134,
MCIIOJIb30BAaHNEM OMOTEXHOIOTHUECKUX JOKJIaJIbl,
METOHOB. npeseHTanuu KoHtp.
pabora 3.
Tema 4. JlekapCTBEHHBIE CPEACTBA U3 4 8 6 |15| Cemunap, peuicHue
HATYPAIBHOTO PACTHTEIHLHOTO CHIPhS U CUTYaIMOHHBIX 32]1a4,
KYJILTYPBI KJIIETOK U TKaHEH pacTeHHH. JIOKIIaJIbl, TIPE3EHTAIUH
[IpenapaThl HA OCHOBE KHUBBIX KYJIBTYP Kontp. pabora 4.
MUKpoopranu3MoB. [Ipobruotuku.
KonTpoan 3ader
MPOMEKYTOYHOI aTTeCTAIUU
HUTOI'O 3a cemectp: 16 32 24 |72
HToro 3a Bech nepuop 16 32 24 |72

Ipumeuanue: JI — nexuus; I13 — npaktuueckoe 3anstue, cemunap; JIP — naboparopnas padora; I1I1

— npaktuyeckas noaroroska; KP / KII — kypcoBas pabota / kypcoBoit npoekt; CP — camocTrosTenbHas
paborta

Ta6anna 3 - MaTpuna coOoTHeCeHHs pa3fesioB, TeM Y4eOHOH TUCHMILIMHBI (MOAYJIsl) M (POPMHPYEMBIX
KOMIIETEHLH i

Kon Obmee
Pazgen, Tema qUCTMILTAHET (MOTYJIS) KOJI-BO
yacon KOMIICTCHIIUN KOJMYECTBO
OIlK-1 ‘ IIK-4 | xoMmeTeHIuH




Tema 1. OcHOBBI OnodapmManeBTHKH. JlexapcTBa, 19 + + 2
CO37IaHHbBIC Ha OCHOBE OMOTOTUYECKUX HPOLIECCOB.
Vcrionb30BaHHE TEHHOM M KICTOYHON WHKCHEPHH, a TaKKe
M3y4eHHE T'eHOB M OCJIKOB JJIsl pa3pabOTKU HOBBIX JICKAPCTB.

Tema 2. VIMMyHOOMOTEXHONOTHS: pa3pabOTKa M TPOU3BOJICTBO 19 + + 2
KJTIOYEBBIX HMHCTPYMEHTOB JUIS TNPOQHUIAKTUKH W JICYCHHS]
3a0oJicBaHUl, BaKUWHBI, CBIBOPOTKH, LUTOKHHBI M (haroBble

Mpenaparsl.
Tema 3. BUOTEXHONOTHYECKHE METOJBI MPOU3BOJICTBA TOPMOHOB, 19 + + 5
BUTAMHHOB, aMHHOKHCJIOT U (DepMEHTOB.

Tema 4. llpemapaTel Ha  OCHOBE  JKHUBBIX  KYJBTYp 15 + +
MHUKpOOpraHu3MoB. IIpobOuoTuku. JlekapcTBEHHBIE CpEICTBA W3 2

HATYpaJIbHOTO PACTHTENBHOTO CHIPhS U
KYJIbTYPBI KJIIETOK U TKAHEW pacTeHUM.

KPATKOE COJAEP KXAHUE KYPCA

Tema 1. BBenenue B buodpapmannu. buosiornyeckue jekapcrBeHnble cpeacTa. ['ennasi u
KJICTOYHAsl HHKEHePHsi, TCHOMHUKA U MPOTEOMHKA, UX 3HAYEHHE B CO3IaHUM JIEKAPCTBEHHBIX
CPeACTB.

buocdapmanieBTrka, Takke M3BeCTHas Kak (hapmalrieBTHUecKass OMOTEXHOJOTHS, BKIIOYAaeT B cels
Henu M 3a7aud, CBA3aHHbIE C pa3pabOTKOM M IPOU3BOJACTBOM OHOpapMalleBTUYECKUX IIPErnaparos.
HcTtopust pa3BUTHS 3TON 00JIaCTH OXBATHIBACT SBOJIOIUI0 OMOTEXHOJOTHI B CO3/IaHUU JIEKAPCTBEHHBIX
cpeactB. BaxHO MOHMMaTh OCHOBHBIE TEPMUHBI U OTIPEICITICHHUS, KaCAIOIINECs] OMOIOTHIECKUX JIEKAPCTB U
MEPEYUCIUTh UX OTIMYUS OT HU3KOMOJIEKYISPHBIX XUMHUYECKUX CYOCTaHIIMM, a Takke Kiaccu(uKaIiio
3THUX IpenapaToB.

b1oo0ObekThI, ucnonp3yemMble A MPOU3BOACTBA MEAMKAMEHTOB, MOTYT NMPUHUMATh Pa3iIHuHbIC
¢opMmbl. Takke CyIIECTBYeT HECKOJBKO IOAXOJ0B K HCIIOJNB30BAHMIO 3THUX OOBEKTOB JUIsl CHHTE3a
OMoJIorHYecKUX IMpenapaTroB. BaxkHo wumerh o0Ilee MpeacTaBIeHHE O TIpolecce pa3paboTKu U
IPOU3BOJICTBA KOHEYHOW (OpMBI OMOJOTMYECKHX JIEKapCTB, BKJIIOYash OCHOBHBIE XapaKTEPUCTUKH,
KOHTPOJIb KauecTBa, COMOCTABUMOCTh M HAJIMYME AHAJIOIOB, a TAKXKE JOKIMHUYECKUE U KIMHUYECKHUE
UCCJIEIOBAHMUS.

AKTyalbHBIE TEXHOJOTMU B oOnactu Ouodapmanuu HampaBlieHbl Ha YIYyYllIeHHE KadecTBa U
s dexTuBHOCTH OMOOOBEKTOB, a TaKKe Ha CO3JaHHE DJKOHOMHUYECKH OOOCHOBAaHHBIX METO/OB
OMOTEXHOJIOTMYECKOTI0 IPOU3BOJICTBA MEAUKAMEHTOB.

CtpyKTypa MpoleccoB B OMOTEXHOJIOTMYECKOM IPOU3BOJCTBE BKIIOYAET B ce€0S MCIOJIb30BaHUS
CHELMATU3UPOBAHHOTO O0OPYJOBAaHUS, a TAKKE OOIIYI0 CXEMY, OTPaKalOIIyl 3Talbl H3TOTOBJICHUS
JeKapCTBEHHBIX cpelacTB. [loAroToBuUTENbHBIE CTAOUU 3aKIIOYAIOTCS B MPUTOTOBICHHH IOCEBHOIO
MaTtepuana, caMo KyJIbTUBUPOBAHUE KIETOK U MOJIyY€HHE TOTOBOU MPOAYKIIUH.

Opranu3zanus npoiecca TpeOyeT coOioieHus mpaBmil xopoiel gadoparopHoit npaktuku (GLP),
9TOOBl TapaHTHPOBATh BBICOKUH CTaHAAPT HCCIEIOBAHHM, TPOU3BOJACTBA M KOHTPOJSI KauecTBa
JIEKapPCTBEHHBIX CPEJICTB U UX KIIMHUYECKOTO UCIBITAHUS.

Tem He MeHee, TPOAYKTHI OMOTEXHOJIOTHYECKOTO MPOU3BOJICTBA MOTYT MPEACTABIATH COO0M yrposy
JUISL OKpYXarollel cpenbl, U HEOOXOTUMBI MEpbl MO YTUIM3alUU TOKCHYHBIX U OIACHBIX OTXOJIOB,
BO3HHKAIOIIUX B MIPOIECcCe CO3JaHUs OMOIOTUYECKHX JIEKAPCTB.

OOmue mnpeAcTaBIE€HUS O TEXHOJOTHUYECKUX MPHUHIMIAX TOTYYeHHUsS OHOTEXHOJIOTHUYECKUX
NPOAYKTOB B (apMmarieBTuke. ['€eHOMHKA W MPOTEOMHUKA, UX 3HAYCHUE IS CO3JaHUS OMOJOTHYECKHX
npenaparoB. KietouHass W TreHeTHYecKas WHKEHEPUUM B IIOIYYEHUU JIEKAPCTBEHHBIX CPEICTB.
PexomOunantaeie IHK B OHOTEXHOJOTHM JEKAPCTBEHHBIX CPEACTB. TapreTHBIM CKPUHMHT Uil BhIOOpa
TEHOB, KOHTPOJIMPYIOIIUX CHHTE3 (PapMaKOIOrMYecKd 3HAYMMBIX OWOJIOTMYECKHM AaKTHUBHBIX BEIIECTB.
[Monyuenne JIHK uyxkepomHoro dparmMeHTa, KOTOPBIH HEOOXOIUMO BKIIOYUTH (BKJICHTH) B KIETKY
xo3siuHa. [lomyuenue minazMuabpl U3 KIETKH AoHOpa. KoHcTpyupoBaHHe pPEKOMOMHAHTHOM IIa3MUIbI
(BexTopa). Bxmouenne BekTopa B kierky-penunueHt (E.coli). I[Tomyuenue u oT60p ruOpuIHBIX KIOHOB.
O6pazoBanue ¢yukmuonupyromedr MPHK. MerabonusmM MUKpOOHOW KIETKM W €ro BIMSHHE Ha
OMOTEXHOJIOTHIO TMPOU3BOJICTBA JICKAPCTBEHHBIX CPeJICTB. MHAYKIMA U pernpeccus cuHTe3a (GEepMEHTOB B
MHUKpPOOHBIX KJIETKax-npoayineHTax bAB wumu nekapcTBeHHBIX cpencTB. lIpemmyiiectBa W OMAacHOCTH



T€HHOW UH)KEHEPUHU.

Tema 2. UMMYyHOOMOTEXHOJIOTHSI: CO3aHME BAKIHMH, CbIBOPOTOK, HMTOKHHOB, (ParoBbIx
npenaparos. Co31anue ¥ NPON3BOACTBO AHTHONOTHKOB.

OOure 3HaHus 00 UMMYHOOHMOTEXHOJIOTUH W MPUHLUIE B3aUMOJCHCTBUS aHTUTEHOB M AHTHUTEIL
MeToauKH TOJy4YeHUs aHTUTEIN, BKJIIOYash MOHOKJIOHAIbHbIE aHTHUTENa. OCHOBBI MMMYHO(EPMEHTHOTO
aHaJIM3a U €ro pojib B JUarHOCTUKE MUKPOOHBIX U BUPYCHBIX MH(EKINH, HEMHPEKIIMOHHBIX 3a00JIeBaHUI
U B MOHUTOpHHre JiedeHus. llpenapaTsl WMMyHOOMOTEXHOJIIOTMH. Pa3HOooOpaswe BakIMH, HX
knaccudukanus u Buabl. llpuMeHeHune OMOTEXHOJOTHI s pa3pabOTKU >KUBBIX OaKTepUAIbHBIX U
BUPYCHBIX BakUWH. MHauBuayanbHble nojucaxapuanbie BakuuHbl M JIHK-Bakuwnbl. Paznuunbie Buabl
CBIBOPOTOK M METOJbI UX MOJy4YeHHUs. [[MTOKMHBI U MX UCIIONB30BaHNE B MeAULMHE. BUOTEXHOIOrMYecKue
METO/BI JUTSI IPOM3BOICTBA HHTEP(PEPOHOB U MHTEPIICHKUHOB, a TAKXKE MPETapaToB (aros.

[lonatue o6 antuOmoTHkax. Kiaccupukamuss u MOJIGKYISIpHAs CTPYKTypa aHTHOMOTHKOB.
BuotexHonornyeckre crnocoObl TMONydeHHs] AHTUOMOTHKOB: OHMOCHHTE3, C HCIIOJb30BAaHMEM TI'€HHOU
WHXXCHEpUU, C HUCIOJIb30BaHHEM HMMOOWMIN30BAaHHBIX (epMEeHTOB. MeToabl KYyJIbTHBHUPOBAHUS
NPOAYIIEHTOB AHTHOMOTUKOB. BbineneHne W ounMcTKa aHTUOMOTHUKOB. [IpOMBINITIEHHOE TMOyYeHHE
aHTUOUOTHKOB. KOHTponb aKTUBHOCTM aHTHOMOTHKOB. YacTHas OMOTEXHOJOTHS aHTUOMOTHUKOB
(MeHMLWJUIMHA, TeHTaMUIMHA, CTpEeNTOMULMHA). PeTpomHrubupoBaHue aHTHOMOTHKOB M TMPEOIOJIEHUE
3TOrO Mpoltecca. BzanmozameHseMocTb aHTUOHMOTUKOB.

Tema 3. BuoTexXH0/10rUs MOJIy4YeHNsI TOPMOHAJIbHBIX MPENapaToB, BUATAMUHOB, AMHUHOKHUCJIOT,
(epmenToB.

buoTrexHoOrM4YecKoe MPOU3BOJICTBO PEKOMOMHAHTHBIX OCJIKOB BKJIIOUYAET B ceOsl IPOMBIIIUICHHOE
HOHy‘ICHI/Ie peKOM6I/IHaHTHOFO I/IHCYJII/IHa, 6I/IOCI/IHT€3 COMaTOTpOHI/IHa u IIpyFI/IX FOpMOHOB YCJIOBCKaA, a
Takke pa3paboTKy TOPMOHANBHBIX JIEKAPCTB C HCIOJNB30BaHHEM OHOTpaHchOpMAlMU CTEPOHIHBIX
COEIMHEHMH.

Taxxe cymecTByer OHOTEXHONOTHS JUIsS CO3JaHMS BUTAMUHHBIX MpENaparoB, KoOTopas
HOI[T-IepKI/IBaCT BAXXHOCTb BUTAMHWHOB 1JIA SJIOpOBBSI YCJIOBCKA, UICTOYHHUKHU UX HOJ'Iy‘ICHI/IH, a TaAKXeE HpOIICCC
MIPOM3BOJICTBA BOJOPACTBOPUMBIX U YKHUPOPACTBOPUMBIX BUTAMHHOB, BKJIIOYasi yOUXUHOHBI. [lepcriekTuBbI
OMOTEXHOJIOTHHU B 9TOM 001aCTH BEChbMa OOHAIEKHUBAIOIIME.

Uro kacaeTcs AaMHHOKHCIOT, Ba)XHBIMU SBISIOTCS METOAbl HMX TIONYYCHHs] W TMPUMEHEHHE
¢epmeHTOB. VICTOUHMKM (EpMEHTOB M TEXHOJOTUU KYJIbTYpbl MHKPOOPIaHM3MOB, KOTOpBIE HX
MPOU3BOJIAT, WUTPAIOT KIIOUEBYIO pOJIb, HAPSAy C MPOLIECCAaMU BBIACICHUS W OYUCTKU (EPMEHTHBIX
npernapaTtoB. VHXeHepHas YH3UMOJIOTHS CTaBUT Tepes] co00i omnpeneneHHbIe e, FiMMoOnIn30BaHHBIC
dbepMEeHTB W HOCUTENH JIi UX WMMOOWIHM3AIMU, a TaKKe METOJAbl ATOW WUMMOOWIM3AIMU HaXOIAT
pPUMEHEHWE, HalpuMep, B OMOCEHCOpaX U B MEIHUITHHE.

Tema 4. IIpennapatbl Ha 0CHOBE KMBBIX KyJbTYP MUKPOOPranu3mos. IIpoduoruku.
JlekapcTBeHHBIE CPEACTBA M3 HATYPAJIbHOI0 PACTHTEIBHOIO ChIPbS U KYJIbTYPbI KJIETOK M TKAHEH
pacTreHuii.

XapaktepucTuka HOpMo(Qopsl yesnoBeka. JlekapcTBeHHbIE Ipemaparhl s KOPPEKIHH
MUKpOOHOIIeHO3a. OJyOHMOTHKM 1 MNpOPUIAKTUKH U JiedeHHs 3aboneBanHuil. OdunnaabHO
3aperUCTPUPOBAHHbIE  OMOJIOTHUECKHE JIEKapCTBEHHBbIE MpenapaTrbl  (MPOOMOTHKH, TNPEeOUOTUKH).
[Ipebuotuxu. ®pykro-omurocaxapuasl (POC). [Ipon3BoaCTBO MpemapaToB HOPMODIOPHI.

PacTenus kak MCTOYHMK JIEKAPCTBEHHBIX CPEACTB . bHOJIOTMUECKN aKTUBHBIE BELIECTBA PACTEHUM.
Pacturtensnoe coipse. Coop. Hactou, orBapsl, sxcTpakTsl. O0nactu ux npumeHeHus. KoHTposb kauyecTsa.

B0O3MOXHOCTM HMCHOJB30BaHUS KYyJbTYpbl KJIETOK W TKAaHEH pAcTeHUH i1 IOJIy4eHUs
JIEKapCTBEHHBIX cpelncTB; OCOOCHHOCTH KyJIbTMBHPOBAHUS M30JIMPOBAHHBIX KJIETOK M TKaHEH pacTEHUH.
OmnpeneneHue KalIyCHOW KyJIbTyphl (IIOJydeHHE Kalyca, OCOOCHHOCTH MUTATENbHOM Cpelbl, CTaauu
HOJy4YeHUs: OMOMacchl, MPEUMYILECTBA KAJUIYCHBIX U CYCHEH3UOHHBIX KyibTyp). dakropsl yBenuueHus
HaKOIJICHHUSI BTOPUYHBIX META0OJIUTOB (MUTATEIbHBIC CPEbl, 3HAUCHHE PEryJIATOPOB POCTa pacTeHUil —
ayKCHHBI, INTOKWHUHBI, BIUSHUE NPEAIICCTBEHHUKOB HA POCT KJIETOK, ONTHMH3ALMS TEXHOIOTMYECKHX
napaMeTpoB —rtemneparypa, pH, mepeMennBaHue B CYCIIEH3MOHHBIX KyilbTypax). TexHosoruueckui
pEeXHMM BBIpAlIMBaHUS PACTUTEIBHBIX KJIETOK. MeTonbl KylIbTHUBHUPOBAHHSA H3O0JIMPOBAHHBIX KIECTOK U
TKaHEH.



5. METOANYECKHUE YKA3AHMUSA 110 IPEIIOJABAHUIO 1 OCBOEHUAIO
JUCHUIIVIMHBI (MO Y JIS)

5.1 Yka3zanus 1isl nmpenojaaBaresieid 0 OpraHu3anuu ¥ NMPOBeIeHNI0 JeKINOHHbBIX, Y4eOHbIX
3aHATUH MO JMCUMUILINHE

OcHoBHble (opmbl 3aHsATHl 10 buopapmanum SBISIOTCS JEKUUOHHBIE W IMPAKTUYECKHE
(cemuHapckue) 3aHATHSL.

Jlexuusi mpeacTaBisieT coOOM  cHUCTEMaTHYHOE, IOCIEAOBAaTEIbHOE YCTHOE  H3JI0OKEHHE
IperoaaBaTesieM OMPEACIEHHOTro paszjiena y4deOHoW mucuuiuinHbl. ClyliaHue JICKIUH Tpeoiaraet
AKTHBHYIO MBICIUTEIIBHYIO JEATEIbHOCTh CTYJIEHTOB, IJIaBHAs 3a/adya KOTOPBIX - IOHATH CYIIHOCTb
paccMaTpuBaeMon TEMbI, YJIOBUTH JIOTUKY PACCYKJICHHUH JIEKTOPA; Pa3MBbIIIUISIsi BMECTE C HUM, OLIEHUTD €T0
apryMeHTalll0, COCTaBUTh COOCTBEHHOE MHEHHE 00 M3y4aeMbIX MpobiieMax U COOTHECTU YCIBIIIAHHOE C
TEeM, 4TO YK€ M3yueHO. [Ipu 3TOM CTYIAEHT AOHKEH KOHCIEKTUPOBATH (JI€NaTh 3alKCH) W3JIOKEHHBIM B
JeKIMu Marepual. BeleHue KOHCIEKTOB SIBISIETCS TBOPYECKHM IPOLIECCOM U TpeOyeT ompeaesieHHBIX
yMeHUW U HaBBIKOB. llenecooOpa3Ho cienoBaTh HEKOTOPBHIM MPAKTUUYECKHUM COBETaM: (POopMyIHpoBaTh
MBICJIM KPAaTKO M CBOMMHM CJIOBAMH, 3aIMChIBAasi TOJBKO CaMO€ CYIECTBEHHOE; YUUTHCS Ha CIIYX OTIENATh
IJIAaBHOE OT BTOPOCTEIIEHHOT0; OCTaBIIATh B TETPAJX MOJIA, KOTOPHIE MOXHO MCIIOJIb30BaTh B JaJIbHEHUIIIEM
JUISL YTOUHSIIOIIUX 3amuceld, KOMMEHTapHeB, JOIMOIHEHU; MOCTapaThCcsl BBIPA00OTaTh CBOIO COOCTBEHHYIO
CUCTEMY COKpAIlleHWH 4YacTO BCTPEUAIOUIMXCSA CJIOB (3TO JaeT BO3MOXKHOCTb MEHbIIE MHCaTh, OOJbIIE
ciymaTth W naymath). Cpa3y mocie JeKIMH I0JIE3HO IMPOCMOTPETh 3alMCH U 10 CBEXKHUM CJeaam
BOCCTAHOBUTbH MPONYILIEHHOE M JONHCAaThb B KOHCHEKT. BaXHO ySCHUTH, UTO JIEKLHS - 3TO HE BECh
MaTepHal 1o u3y4aeMou TeMe, KOTOPBINA JAeTCsl CTyIeHTaM IS ero «3yopexxku». [Ipexe Bcero, 3To —
«ITYTEBOJUTENbY CTYJCHTaM B UX JaJbHEHIIeN caMOCTOsITeNbHOM yueOHOM 1 HayyHOI paboTe.

[TpakTHyeckue 3aHATUS MPEACTABISAIOT COOOM, KaK MPAaBHUIIO, 3aHATHUS MO PEHICHUIO Pa3TUYHBIX
MPUKIAIHBIX 3a7a4, oOpaslbl KOTOPHIX OBLIM JIaHBl Ha JIEKIUSIX. B WTOre y KaXaoro o0y4aromerocs
JOJKeH OBITh BBIPAOOTaH OMpeeNIeHHbIM MPOo(ecCHOHANBHBIM TMOIX0J K PEIICHUI0 KaXA0W 3aJayu U
WHTYHIUSA. B CBSI3U ¢ 5TUM BOINIPOCHI O TOM, CKOJIBKO HYXKHO 3a71a4 M KaKOro THIA, KaK UX PacloI0KUTh BO
BPEMEHH B M3Y4aeMOM Kypce, KaKUMHU JTJOMAITHUMH 33JJaHUSIMU UX TMOJKPENHTh, B OPraHU3aIMHA O0yUISHHS
B By3€ JalieKo He mpaszanble. OTOMpas CUCTEMY YIpaXHEHUW W 3a4ad JUisl MPAKTUYECKOTO 3aHSTHS,
MpenoaaBaTelb CTPEMHUTCS K TOMY, YTOOBI 3TO JaBalio 1IETOCTHOE MPEACTABICHUE O MPEAMETE U METOAaxX
M3y4aeMoU HayKH, MpuYeM MeToanueckas GyHKIHS BBICTYIIAET 3/IeCh B KAUECTBE BEAYIIEH.

B cucreme oOydeHHsI CyIIECTBEHHYIO pPOJIb HMIPAaeT OYEPETHOCTh JEKIMH W TMPAKTHUECKUX
3aHATUM. Jleknusi SBIsETCS NEpPBbIM IIaroM TMOJATOTOBKM CTYJAEHTOB K MPAaKTUYECKHM 3aHSATHUSAM.
[IpoGnemMsbl, MocTaBIeHHbIE B HEH, Ha MPAKTHYECKOM 3aHSATUU MPUOOPETAIOT KOHKPETHOE BBIPAKEHHE U
penieHue. JIeKIus u TpakTUYECKUE 3aHATUSL HE TOJIBKO JIOJKHBI CTPOTO YEPENIOBATHCS BO BPEMEHU, HO U
OBITH METOJMYECKH CBsI3aHBI MPOOJeMHON cuTyanuen. JIeknus JoKHA TOTOBHTH CTYICHTOB K
MPaKTUYECKOMY 3aHSTHIO, & MPAKTUUECKOE 3aHATHE — K ouepeAHOM JIeKIIuU. OMNbIT M0ICKa3bIBAET, YTO YEM
JanbIlie JIGKITMOHHBIC CBEJCHHS OT MaTepuala, pacCMaTpUBAEMOTO Ha MPAKTHUYECKOM 3aHATHH, TEM
TSKEJIEE JIEKTOPY BOBJIEUb CTYJAEHTOB B TBOPUECKHUI MOUCK.

[TpakTHdeckue 3aHATHSA MO y4eOHON MUCIUILUIMHE — 3TO KOJUJICKTUBHBIC 3aHATHA. B oBIajeHun
TEOpHEH BOMpoca OOJIBIIYI0 U BAXXKHYIO POJIb UTPAET KaK MHAMBUIyaJbHAS pa0oTa, TaK U KOJIJICKTUBHBIC
3aHATHUS, OMUPAIOIIMECS Ha TPYIIOBOE MBIILICHHUE.

[lenaroruyeckuil ONMbIT MOKA3bIBAET, UYTO HEINb3S HA MPAKTUUECKHX 3aHATHUSIX OTrPaHUYMBATHCA
BBIPAOOTKON TOJBKO MPAKTUYECKUX HABBIKOB M YMEHHU DEIICHUs 3a7ad, MOCTPOCHHUS TPapUKOB U T.II.
OOyyaronuecs JODKHBI BCET/Ia BUACTh BEAYIIYIO MJIICI0 Kypca M €€ CBsI3b ¢ MpakTuKou. Llenb 3ansTuit
JOJKHAa OBITH TMOHSTHA HE TOJBKO IMPENoJaBaTeiio, HO M CTyAEHTaM. JTO MpHaaeT y4yeOHOU pabote
AKTyaJIbHOCTh, YTBEPXJAaeT HEOOXOTUMOCTh OBJAJEHUS OIMBITOM NPOGECCHOHATBHONU IESITENbHOCTH,
CBS3BIBAET €€ C MPaKTUKON KHU3HU. B Takux ycrnoBusiX 3afauya IMpernojaBaTelis COCTOUT B TOM, YTOOBI
0OJIBIIIEe MMOKA3bIBATh MPAKTHYECKUX W CEMUHAPCKHUX 3aHIATUNA OOYYAIOIIUMCS MPAKTUYECKYI0 3HAYMMOCTh
BEJYIIMX HAYYHBIX W€ U MPUHLUUIIAAIBHBIX HAYYHBIX KOHLIEILIHUNA U MTOJOKEHUH.

5.2. Yka3zanus 1Ji51 00y4a0IIMXCS 10 OPraHU3alUN CAMOCTOSTEIbHOM PadoThI
CaMocTosTenspHas pa60Ta CTYACHTOB SBJIACTCA OAHUM U3 OCHOBHBLIX BHU/I0B y‘-IG6HOﬁ ACATCIIbHOCTHU
U TIpeIoiaraeT u3yueHue BOpoCcOB, HE BOLIEAINX B OCHOBHOM TJIaH ayJUTOPHBIX 3aHATHH.
BreaynutopHas camocTosiTenibHasi paboTa CTYACHTOB B By3€ HE MEHEe BaXKHa, 4eM 00s3aTelIbHbIC



yueOHble 3aHATHA. Ee ycnenHocTs BO MHOTOM ONpEENseTcss TeM, HACKOIBKO YMEJO, PallMOHAIBHO caM
yUaluiicss CMOXXET OpraHu30BaThb CBOM WHJWBUIYyaJbHbIE 3aHATHSA, HACKOJIBKO PETYISPHBIMH U
CBOEBPEMEHHBIMU OHU OYyIyT.

CaMmocrosiTenbHass paboTa CTYAEHTOB IpU OCBOEGHHUHM Yy4eOHON nucuuiuiMHbl buodapmanus
BKJIIOYAeT B ceOsl MOUCK HAyYHOH MH(POPMALMU U3 Pa3IUYHBIX MCTOYHHMKOB, BKIIOYAs HCIIOJIb30BaHHE
HuTepHeT-pecypcoB, pa3dop CUTYAalMOHHBIX BOIPOCOB, BHIOJHEHUE MPAKTHUYECKUX PabOT, BBHINOJIHEHUE
NUCHMEHHBIX CAMOCTOSITEIBHBIX PadOT MO BOMPOCaM M 3aIaHUSIM, MTOJrOTOBKA MTPE3CHTAIIUI UITH JTOKJIAZ0B
10 BOIIPOCaM, MOATOTOBKA K 3a4eTy MO MPUBEICHHBIM HUXKE TIEPEYHIO BOIIPOCOB.

[IpoaykT caMocCTOSTENbHOW pabOThI CTYyNEHTA, MPEACTaBISIONUN COOO0N KpaTkoe H3JI0KEHUE B
MUCHbMEHHOM BHJIE MTOJYUEHHBIX PE3yJIbTAaTOB TEOPETUUECKOTO aHaIN3a ONpeAeICHHOM HAyYHOI TeMbl, T
aBTOP pPAacKphIBAET CYTh HCCIEAyeMOW NpoOIeMbl, MPUBOAUT pa3IMYHBIE TOYKH 3PEHUS, a TaKkKe
cOOCTBEHHBIE B3TJISbl Ha HEE.

K camocrosiTensHON paboTe CTYAEHTOB TAaK)K€ OTHOCSTCS: YTEHHE OCHOBHOW M JIOTIOJHUTEILHOU
JUTEepPaTypbl — CAMOCTOSITENIbHOE M3yYCHHE MaTepHalia o PeKOMEHAYEMbIM JTUTEPAaTypHBIM HCTOUYHUKAM;
pabota ¢ OMOJMOTEYHBIM KATAJIOTOM, CAMOCTOATEIbHBIA M0100p HEOOXOAMMOM JTUTEpaTyphl; paboTa co
CJIOBapeM, CIPAaBOYHHUKOM; MOUCK HeoOXoaumon uHpopmanuud B cetu MHTepHET; KOHCHEKTUPOBaHUE
UCTOYHUKOB; pedepupoBaHNE HCTOYHHKOB; COCTABICHHE AHHOTAIMN K MPOYUTAHHBIM JINTEPATYPHBIM
UCTOYHUKAM; COCTaBJICHHE PELEH3MIl M OT3bIBOB HA NPOYHMTAHHBIM MaTepual; COCTaBleHHE 0030pa
nyOoNMKauii 1O TeMe; COCTaBlIeHWE M pa3paboTKa TEPMHHOJIOTUYECKOTO CIIOBaps; COCTABIICHHE
oubmuorpadguu (6ubmuorpaduueckoil KapTOTEKH); MOATOTOBKA K pa3Nu4HbIM (opMaM TeKyled u
IPOMEXYTOUHOM arTecTanuu (K TECTUPOBAHMIO, KOHTPOJIbHON paboTe, 3a4eTy, SK3aMEHY); BBIIIOJIHEHUE
JOMAITHUX  KOHTPOJBHBIX  paboOT;  CaMOCTOSATEIbHOE  BBIOJHEHUE  MPAKTHYECKUX  3a/JaHUN
PENpOyKTUBHOTO TUTIA (OTBETHI HA BOMPOCHI, 3a/1a41, TECTHI; BBIMOJIHEHUE TBOPUYCCKHUX 3a/1aHUH ).

CucremMaTHueckoe OCBOCHHME CTYAEHTaMHM HEOOXOJUMOro y4eOHOro Marepuana, CBOEBPEMEHHOe
BBHIITOJIHEHUE TPEIyCMOTPEHHBIX YUEOHBIX 3aJaHWif, pETYISPHOE TIOCEIICHHE JICKIMOHHBIX U
NPAaKTUYECKUX 3aHATUH TO3BOJSIOT IMOATOTOBUTHCS K YCHEIIHOMY IPOXOXKICHHUIO MPOMEXKYTOUHOM
aTTeCTAaIMU 10 JAHHOW AUCITUTUINHE.

B xoze camocTosTenbHOM paboThI CTYEHThI JODKHBI OCYIIECTBIIATS!

MOJTOTOBKY K 3aHITHSM, BKJIIOUYAsi H3yYSHUE JIGKIIUH ¥ JIUTEPATYPHI IO TEME 3aHATHUS (MCIIOIB3YIOTCS
KOHCIICKTHI JICKIHI U HICTOYHUKH, MTPE/ICTABICHHBIE B IEPEYHE OCHOBHOU ¥ JIOTIOJIHUTEILHOMN JINTEpaTypHI,
a TakKe JIEKTPOHHbIE PECYPCHI);

BBIMIOJTHEHHE UHIUBUAYATbHBIX CAMOCTOSATEIBHBIX IOMAIIHUX 33/IaHUN TIO TeME MPOIIEIIETo 3aHTHS,
KOHCIIEKTUPOBaHNE MaTeprana HCTOUYHUKA;

MOJTOTOBKY MUCbMEHHBIX paboT: pedepaTa (MHAMBUAYAIbHbIE 3aJaHHsI 110 CTA00YCBOCHHBIM TEMaM), B
TOM YHCJIE CAMOCTOSATENIBHOE N3YUYE€HUE YaCTH TEOPETUUECKOr0 MaTepualia o TeMaM, KOTOpbIE 3asiBJICHbI B
TeMe pedepara (HCIOIB3YIOTCS HCTOYHHUKH, IPECTAaBICHHBIC B TIEpEYHE OCHOBHOM M JOTIOJTHUTEIBHOM
JUTEPaATypPHl, @ TAKKE HIEKTPOHHBIE PECYPCHI), a TAKXKE JOKIA/a.

Ta6auna 4 - CogepkaHue caMOCTOATEJbHOM PadoThl 00yUYaIOIMXCS

Kommuect [opmbl paboTs
TeMbI/BOTIPOCHI, BHIHOCHMBIE Ha CAMOCTOSITEIBHOE U3yUCHUE

BO YacoB
Tema 1 6 ITTonroroBka JOKJIaJ0B Uy
broO0BEKTH B KOHTEKCTE MOMyYeHHs] MEINKAMEHTOB. BapuaHThI [pe3eHTalui Brinonuenue
MpUMEHEHUs OWOOOBEKTOB JUISI CHHTE3a OWONpEenapaTos. [MHCHMEHHBIX CaMOCTOATEIbHBIX
'Y ydmeHue kauecTBa U BbIxoja 0Mo00BeKTOB. TapreTupoBaHHBIH paboT B BHJIE KOHCIIEKTOB, pa3paboTKa)
CKpUHUHT JUISI UACHTU(GUKAIMA TEHOB, PETYIUPYIOMUX CHHTE3 cXeM
BHAYUMBIX C TOYKH 3peHus (apMaleBTUKA OHOIOTHYECKH
AKTHBHBIX BEIIECTB. OKOJOTMYECKHE YIPO3bI, CBSA3aHHBIC C
MPOM3BOACTBOM OHOJIOTHYCEKH AaKTHUBHBIX JIEKApCTB. Y HalieHHe
TOKCHUYHBIX M OIIACHBIX OTXOJOB H3 IIpolecca IMPOU3BOACTBA
OMOJOTMYECKUX METUIIMHCKIX CPEICTB.
Tema 2 6 TToanroroBka JOKJIaJ0B Uy
[BakiiuHbl HA OCHOBE MHAMBUIyalbHbIX mojucaxapuioB u JJHK- Mpe3eHTalnni Brinonnenuel
BaKIIMHBI. Pa3paboTka ¥ TPOU3BOJICTBO (aKTOPOB poOCTa H [MACHMEHHBIX CaMOCTOATEIbHBIX
(hakTOpOB HEKPO3a OITyXOJU KaK OHOTEPANCBTHUECKUX CPEICTB. paboT B BHJIE KOHCIIEKTOB, pa3paboTKa
Mcnonp3oBanve Garos s JIeUeHUs] OaKTepHaTbHBIX HHOEKIIUH. cXeM,




Mcropust  pa3pabOTKM ¥ HWCIIOJIB30BAaHUS ~ aHTHOHMOTHKOB.
JlocTOMHCTBA U HENOCTATKU WX NMPUMCHEHUs. BO3MOXKHBIC PUCKU
TSI 37I0POBBS M COCTOSIHUS SKOJIOTHH.

[ToaroToBKa kK KOHTPOJBHOI paboTe

Tewma 3

[lomrydeHne CTEpOMTHBIX TOPMOHOB C IIOMOIIBIO TPOIIECCOB
oroTrpanchopmaiuu. M3roroBieHre TOPMOHAIBHBIX TPENApaToB ¢
MCIIOJIb30BaHUEM OUOTPaHC(HOPMAIIUU CTEPOUIHBIX COCIUHEHHM,
MccmenoBanue 3amad WHKEHepuH (GEpMEHTOB. [Ipom3BOACTBO

[lonroroBka JOKJIaZI0B WA
Mpe3eHTalnnl Brinonnenuel
MUCHMEHHBIX CaMOCTOSATEIbHBIX

paboT B BHIe KOHCIIEKTOB, pa3paboTka
CcXeM, TIOATOTOBKA K KOHTPOJILHOW

AMUHOKHCIIOT M X PUMEHEHUE B MEIUITUHE. paboTe

Tema 4 IlonroroBka JOKJIaJ0B WY
CheIpb€ pacTUTENbHOrO TpoucxokacHus. llporecc ero coOopa. Mpe3eHTalun Brimonnenue
Co3manne HacTOEB, OTBAPOB M IKCTPAKTOB. OOJIACTH IPUMCHEHHUS. MMACHhMEHHBIX CaMOCTOSITCIIBHBIX|

IKoHTpoOIb KauecTBa U €ro METOIbI.

KynbTypbl KIETOK pacTeHMH KaK HWCTOYHMK OHWOAKTHBHBIX
coeIMHEHUM. PeXUMBI 171 BBIPAILIUBAHUS PACTUTEIBHBIX KIIETOK.
MeTtoapl KyJIbTHUBUPOBAaHUS OTIACIEHHBIX TKAaHEM W KIETOK

PaboT B BUJIE KOHCIEKTOB, pa3paboTKa
cXxeM, TOATOTOBKA K KOHTPOJIbHOM
paboTe

[pacTeHul.

5.3. Buabl u (l)OprI NIHUCbMCHHBIX paﬁoT, NPpEAYCMOTPECHHLIX IIPA OCBOCHUM IUCIHUIIJIMHBI,
BbIINIOJTHAECMbIC oﬁyqamanncsx CaMOCTOATEJIBHO.

CamocrosiTenbHast paborta cryaeHta mo aucuuiuinHe «buodapmanus» npusBaHa, HE TOJIBKO
3aKPEeIUISATh U YyIIIYONATh 3HAHMUS, TOJYYCHHbIE Ha ayJUTOPHBIX 3aHATHSAX, HO U CIIOCOOCTBOBATH PA3BUTHIO
y CTY/IEHTOB TBOPYECKUX HABbIKOB, MHULIMATUBbI, yMEHHsI OPraHU30BaTh CBOE BpEMSI.

CamocrosarenbHass pabota 1o aucuuiuivHe «buodapmanms» BKIIOYaeT CaMOCTOSTENIBHOE
U3Y4YE€HHE TEOpPEeTHYECKOro MaTepuana s MOJATOTOBKM K TPAaKTUYECKUM 3aHATHUSAM, MOJATOTOBKY
KOHCIIEKTOB II0 BOIIPOCAM CEMHUHApPOB, BBIMOJHEHHE CXEM, PUCYHKOB, OTPa)KaIOIIUX JTaIlbl CO3JaHUs
OMOJOTMYECKUX JIEKAPCTBEHHBIX CPEJCTB U MX HAyYHBIX OCHOB, MOATOTOBKY JOKJIAJOB MM IPE3EHTALNN
[0 BOIIPOCaM, BBIHECEHHBIM JJISi CaMOCTOATENbHOTO n3ydeHus. CamocTosTenbHas paboTa CTYACHTOB IO
mucruiuinae «buogapmanusay npegycmatpuBaeTcs 00beMOM 24 yaca U OpraHU3yeTcs B COOTBETCTBHH C
UCTIOJIb3YEMBIMHU B y4eOHOM mpoliecce popMaMul yueOHBIX 3aHATHIA.

B pesynbrare camocTtoATenbHOM paboThl mo aucuuiuiiHe «buodgapmanms» Kaxaplii CTyIEHT
JIOJDKEH TOATOTOBUTH KOHCIEKTHI, CXEMbI, OPOPMUThH MpPaKTHUECKUEe paboThl, MOJTOTOBUThH JTOKJIAA WIH
MPE3EHTALINIO.

IlonroroBka pAoKJIazga MOAPA3yMEBAET CaMOCTOSTENBHOE WM3YyYEHHE CTYIEHTOM HECKOJIBKUX
JUTEPaTypHBIX HMCTOYHHUKOB IO ONpPENENEHHON TeMe, HE paccMaTpUBaeMoOW MOIPOOHO Ha JIEKIHH,
CUCTEMATH3alMI0 MaTepHralla U KpaTKoe €ro u3jiokeHue. Llenp moAroToBKM JOKIaga —Uiu MPEe3eHTAluH —
MPUBUTHE CTY/IEHTY HaBBIKOB KPAaTKOI'0 U JJAKOHUYHOTO MPEJCTAaBIIEHUsI COOpaHHBIX MaTepuasioB U (HaKkToB
B COOTBETCTBHH C TPEOOBAHUAMM, IPEABABISIEMBIMH K OTUETaM, 0030pam,

JIOKJIaJiaM, YMEHHUE T0JIb30BaThC COBPEMEHHBIMU TEXHUYECKUMHU CPEACTBAMU JJIs IPECTaBICHUS
BBITIOJTHEHHON PaOOTHI.

MeTtoauyeckue peKOMEeHAALNH 110 HANIMCAHUIO JOKJIA1a

Jlokiiaq, — BHUJA CaMOCTOSITENIBHOM paboThl CTYJEHTOB C HAy4yHOW M HAyYHO-TOMYJISIPHOM
autepatypoil. CTyAeHT BBIOMpaeT Hauboliee WHTEPeCHYIO ISl HEro TeMy, M Ha OCHOBE aHalIMu3a
JUTEPATYphl PAcKphIBacT ee. B0o3MOXHa MOArOTOBKA JOKIAJa IO TEME, HE YKa3aHHOW B IEpPEYHE, HO
COOTBETCTBYIOILIEN COJIEP>KAHUIO TPOTPAMMBI.

O6bem gokmana — 10 5-8 crpanwuil. TekcT odopmiseTcs Ha CTaHAAPTHBIX JMcTax (opmata A4, ¢
OJTHOW CTOPOHBI, ¢ 00s3aTeNnbHON HyMepauueil crpanun. [Tons: BepxHee u HIDKHEE — 2,5 ¢M; JIeBoe — 3 ¢cM;
npaBoe — 1 cm. IlepBas cTpanmma He HymepyeTcs, o(OpMIISIETCS KakK THUTYJIbHBIH JHCT (TIpuUMep
npuBoauTcs). Ha BTopoll cTpaHuie pacnosaratoT IUlaH Jokinajga. IIyHKTHI muiaHa JOJKHBI PacKpbIBaTh
OCHOBHOE cofiepaHue BbIOpaHHOM npobiieMsbl. Jlanee uznaraercs cojepkanue Aokiaana. B koHie noxmana
CJIelyeT IPUBECTH CIIUCOK MCIOIb30BAaHHON JIUTEPATYPBHI.

[Ipun moaroToBke mpe3eHTaM HEO0OXOAMMO MOIh30BaThes mporpammoi PowerPoint? cozmaBath
aBTOPCKHM TEKCT M CXEMBbI, HCIOJIb30BaTh WIUTIOCTPALIMM B COOTBETCTBUU C TeMoO#l (HO He Ooiee 25%



3aMMCTBOBAaHHBIX PHCYHKOB OT oOBbeMa mpe3eHrtaiuu). [Ipe3eHTarus roToBUThCS 10 OOIUM MpaBuiaM,
JIOJDKHA BKJTIOYATh TUTYJIBHBIA CIIAN, CTaiIbl ¢ OCHOBHBIM conepikanueM. OOriee yuciio ciaiigos — a0 10
IIIT.

TeMbl 10K/JI210B HJIM MPe3eHTALMIA:

1) OmnwmcaHue KIIFOYEBBIX TEXHOJOTHYECKUX OTAllOB  OHOTEXHOJOTHMYECKOrO IIporecca  pa3paboTKH
OMOJIOTNYECKUX JIEKApCTB.

2) OcHOBHBIE CIIOCOOBI KOHTPOJISI KauecTBa OHONpenaparos.

3) YpoBeHb OMOAOCTYIHOCTH MPENapaToB Ha OCHOBE OMOJIOTHYECKUX KOMITOHEHTOB.

4) CpaBHeHHE OMOIKBHBAIICHTHOCTH PA3JIMYHBIX PEIapaToB.

5) Merto/p! MOTy4eHUS] AMUHOKHUCIIOT, BKITFOYAsi HCIIOJIb30BAaHHE MHUKPOOPTaHHU3MOB.

6) Ilpupoma wu cucTembl Kiaccupukanuu OakTepuodaroB, a TaKKe OCHOBHBIC pa3lIMuMs MEXIY
OakTeprodaraMu U aHTHOUOTHKAMHU.

7) Tlpouenypa nonydeHusi 6akTepro(aroB: OCHOBHBIC ITAIbl TEXHOJIOIMYECKOT0 MpoLecca.

8) Hcnonb3oBanue 6akreprodaroB B MeuIHE U (HOPMBI JICKAPCTB, OCHOBAHHBIX HA HHX.

9) JleyeOHbIe CBOWCTBa MMMYHOIIIOOYJIMHOB M TEXHOJIOTUH IPOU3BO/ICTBA UX JICKAPCTBEHHBIX (OPM.

10) KonTposp kadecTBa mHpernaparoB KpOBM M TpeOOBaHUS K MPOM3BOJACTBEHHbIM mpoueccam (GMP) mus
UMMYHOTIJIOOyJIMHOB.

11) Tapantusi BUpyCHOW O€30MACHOCTH, a TaKKe TPeOOBaHUS K KAueCTBY M CTaHAapTU3AllMU HCXOIHOM
IUIa3Mbl U JIe4eOHBIX MPernapaToB KPOBU.

12) Knaccugukaius 1 onpeesicHue HHTepGEPOHOB, a TAKKE UX OMOJIOTHYECKUE XaPAKTEPUCTHKH.

13) OcHOBHBIE CTaUH MOJIYYEHHS IIPUPOAHOTO HHTEPhEpPOHA U JICKaPCTBEHHbIC ()OPMbI, OCHOBAHHBIC HA HEM.

14) CrangapTu3zaiys MEIMKaMEHTOB, CO3/IaHHBIX C TOMOIIBIO OMOTEXHOJIOTHIA.

15) MeMOpaHHbIe ~ TEXHOJIOTMM W METOAbl ~ MEMOpPAHHOrO  pasieieHHs B  Ipolecce  OYHCTKH
OMOTEXHOJOTHYECKUX MPOIYKTOB: KIaCCU(UKAIUS U OTIMCAHHE METOIOB.

16) Knerounasi uHeHepuss W € NMPUMEHEHHE B CO3JAaHUM MHUKPOOPTaHW3MOB M PACTUTEIBHBIX KIIETOK —
HOBBIX UCTOYHUKOB OMOAKTHBHBIX BEIIECTB.

17) Cenexkuysi 1 MyTareHe3 Kak MeETOIbl pa3paOOTKH OMOOOBEKTOB C HYXKHBIMH CBOWCTBaMH; MpoOiieMa
TeHETUYECKON CTAOMIBPHOCTH MYTAaHTOB, BIHMSIONIMX Ha TMPOU3BOACTBO IEJEBBIX OMOTEXHOJIOTHUECKUX
HPOIYKTOB.

18) I'eneTrueckast MHXKCHEPHUs U €€ POJIb B CO3IaHUH HOBBIX HCTOYHUKOB JICKAPCTBEHHBIX BEIIECTB.

19) 3nauenue mnazmMuaHoN U Qarosoit JJHK s reHeTHUECKOro MpOeKTHPOBAHUS HCTOYHUKOB OMOJIOTHUECKU
AKTUBHBIX BEUIECTB.

20) OcHOBHBIC MPUHLUIBI TeXHOJOTHH pekomOuHanTHOH JIHK; depMmeHTsI, HCTIONb3yeMble B T€HETUYECKOIT
WH)KEHEPUH, BKITIOYAsI PECTPUKTA3BI U JIUTA3bI, C OMUCAHUEM HX MEXaHU3MOB JICHCTBHSL.

21) Ilporeomuka u €€ poib B IPOU3BOJCTBE JICUCOHBIX U TUATHOCTUYECKUX CPEJICTB.

22) MexaHu3Mbl JCHCTBHS AHTHOMOTHKOB: WHTHOMPOBaHHWE OOpa30BaHMs KICTOYHOW CTCHKH OakTepuil,
OEKOBOTO CHHTE3a, CHUHTE3a HYKJICHMHOBBIX KHUCIOT M (QYHKUMH IUTOIUIA3MAaTHUYECKOW MeMOpaHbI
MHUKPOOOB.

23) MexaHu3mbl, o0ecreunBaroIue OaKTepUsM YCTOMYMBOCTh K aHTHOMOTHKAM M CIOCOOBI MPEOJIOJICHUS
AHTHOMOTUKOPE3UCTEHTHOCTH.

24) JlexapcTBEHHbIE CPEACTBA, MOJy4YaeMble M3 KJIETOYHBIX KYJBTYp JKEHBIIEHS, PO30BON POIUOJIBI, CTEBUH,
HANEePCTSIHKH, Tabaka M APYrHUX PACTeHWH, a TaKKe IMEpCIEeKTUBHI IMPOM3BOJCTBA JIEKAPCTB HA OCHOBE
pPAaCTUTENBHBIX KJIETOK U TKaHEeH.

6. OBPA3OBATEJIBHBIE U UHO®OPMAIIMOHHBIE TEXHOJIOT'UA

6.1. O6pa3zoBaTe/ibHbIE TEXHOJIOTUH

B mpomecce o0OyueHHs HCHONB3YIOTCA —pa3iM4yHbIE 00pa3oBaTelbHBIE TEXHOJOTMU  Kak
TpaJWLMOHHbIE (JIGKIMU W CEMUHAPCKHE 3aHATHUS), TaK M HMHHOBAIMOHHBIC: JIEKIIMH C 3JEMEHTaMHU
pOOJIEMHOTO M3JI0KEHUSI, TPOOJIEMHBIE CEeMUHAPbI, MyJIbTUMEINA U KOMIBIOTEPHBIE TEXHOJIOTHH (JIEKIIUU
B (opMe TMpe3eHTalMM C HCIOJb30BAaHHUEM MYJIbTUMEIUHHOrO 000opyaoBaHus). Meroauueckoe
o0ecrieyeHre WHTEPAKTUBHBIX (OPM MPOBEICHHS 3aHATUN HAXOIUTCS B COCTaBe y4eOHO-METOJUYECKOTO
KOMIUIEKCa JUCHMIUIMHBI Ha Kadenpe. [lpu peanuzayuu paziuunvlx 6u008 YuebOHOU pabomvl no
OUCYUNTUHE MOSYM UCNONb308AMbCSA  INEKMPOHHOE 00yYeHue U OUCMAHYUOHHbIE 00pa308amebHble



MEeXHON02UU.

JIGKIIMOHHBIE 3aHATUS CTPOSATCS Ha JUAJOTOBOM OCHOBE, WCHOJNB3YIOTCS  3JIEKTPOHHBIC
NPE3EHTAIMH, YTO CIIOCOOCTBYET aKTUBU3AIMM BHUMAHUS CTYJIECHTOB U JIyYIIEMY YCBOCHHUIO M3Y4aeMOTO
Mmarepuasna. Ha ceMHMHApCKMX 3aHSATHAX HCIOJB3YIOTCS AWCKYCCHM IO AaKTyalbHBIM COLUAIBHBIM
npobiemMaM, METOAbl NpOOJeMaTU3allMl CO3HAHHS CTYIEHTOB, HAIpaBiCHHbIE Ha (HOpMUpPOBAHHE
CIIOCOOHOCTH BHJIETh, CAMOCTOSITEIIFHO aHAJTM3UPOBATh M HAXOIUTh IIYTH PELICHUS COLUAIBHBIX IPOOIIEM.

B yuebGHOM mpouecce HCIOIb3YIOTCS Pa3HOOOpa3sHbIE METOJbl OPraHU3alMM M OCYLIECTBIICHUS
y4eOHO-TIO3HABATEIILHON JIESTEIBHOCTH (CIIOBECHBIC, HAINIAHBIE W TPAKTUYECKHE METOJBI Mepenadn
uHpopManuu, NpoOJIeMHBbIE JEKIUH M Jp.); CTUMYJIMPOBAHUS W MOTHBAIMHM Y4eOHO-IIO3HABATEIHHOM
NEATENIFHOCTH (JUCKYCCUH W Jp.); KOHTPOJSI M CaMOKOHTPOJIS (MHAWBUIYaTbHOTO M (POHTAIBHOTO,
YCTHOT'O ¥ IUCbMEHHOTO OIIPOCa, KOJJIOKBUYMA, 3a4€Ta).

Heo6xoauMbIM 351eMEHTOM Y4eOHO#M paboTHI SBISIETCS KOHCYIbTHPOBAHUE CTYIEHTOB MO BOIPOCaM
yueOHOro Marepuaina.

CamocrosiTenbHas paboTa CTYACGHTOB BKJIIOYACT MOATOTOBKY K CEMHHAPCKUM 3aHATHUSIM,
BBIIIOJIHEHUE PA3NIMYHBIX BUJIOB 3a/laHUi, HAIMCAaHHWE [IOKJIAZO0B, IIOATOTOBKY K TEKylmleMy U
POMEXYTOUYHOMY KOHTPOJIIO.

VY4eOHblEe 3aHATHS TO IUCHUILUIMHE MOTYT TPOBOAMTHCA C MPUMEHEHHEM HWH(POPMALMOHHO-
TEJICKOMMYHHKAIIMOHHBIX CETEeH MPU OMMOCPEJOBAHHOM (Ha PacCTOSHUM) MHTEPAKTHBHOM B3aUMOJICHCTBHU
o0yJaromuxcs U IpenoaBareis B pexxume on-line B popmax: nexiuii- mpe3eHTaruii, BUACOKOH(epeHInH,
cobecenoBaHusi B pexuMe (OpyMma, BBHINOJHEHUS BUPTYAIBHBIX IPAKTUYECKUX pPadOT, pelieHue
CUTYaIlMOHHBIX 33724, TECTUPOBAHUS U JIP.

Tadauua S — O0pa3oBaTesibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble NMPH pPean3alui y4eOHbIX 3aHATHI

Paspgen, TeMa quCHUIIIINHEI ®dopma yueOHOro 3aHATHUS
(Momyst) Jlexuums [Ipaktuyeckoe (JlaboparopHas
3aHsTHE, CEMUHAp |paboTa
Tema 1. Bsemenne B Ouodapmanuto.  O630pHas nekius | CeMuHapel, He npenycmotpeno
PazpabGoTka  nexkapcTB  Ha ~ OCHOBE TEMaTHYECKUE
OMOJIOrYeCKUX IpernapaTos. JMCKYCCHH,
Hcnonp3oBaHue MEPENOBBIX TEXHOJIOTHH, peuieHue
TaKMX KaK 'eHHas U KIETOYHAs UHKEHEepUs, CHTYaIlMOHHBIX
a TAaKXKe aHalM3 T'€HOMa M IIpoTeoMa, Ul 3aja4,  JOKJAJBl,
CO3/IaHUSI HOBBIX JIEKaPCTBEHHBIX CPEJICTB. Hpe3eHTalUH
Tema 2. HNmmyHo6HoTexHONOTUSA: | JISKIIMS- AUaIoT Cemunapsl, He npenycmorpeno
IPOM3BOJACTBO JICKAPCTBEHHBIX IIPENApaTtoB | Jlekiusi- TEMaTHYECKUE
Ui 60pbOBI ¢ MHpEKIUsIMA U OONEe3HAMH, TIpe3eHTALNS JUCKYCCHUH,
BKJIIOYas ~ BAaKOMHBI,  CpPeICTBa  JUIs perieHne
UMMYHOTEpAINY, a TAKKe aHTUOMOTUKHU. CHUTYaIMOHHBIX
3ajad,  JOKJAJBl,
IIPE3eHTAINN
Tema 3. IlpousBoxcTBO  JeKapcTs, | JIekius- Cemunapsl, He npenycmorpeno
BUTAMUHOB, aMUHOKHCIOT ¥ ()EPMEHTOB C|pu3yanu3anus TEeMaTHUYECKUE
UCIIOIb30BaHUEM OUOTEXHOIOTHYCCKUX | lekius- JHCKYCCHH,
METOJIOB. npeseHTaLus penienue
CUTYaIlMOHHBIX
3ajad,  JOKJIAJBl,
IIPe3eHTAINN
Tema 4. JlekapctBeHHble cpencTtBa U3 | JIeKIusI-qUAIOT, CemuHapsl, He npenycmorpeno
HaTypaabHOTO PACTHTENBHOTO CHIPbA U | JIeKITHsI- TEMaTUYECKUE
KyJBTYpbl KJETOK M TKaHEH PacTeHWH. | ppesenTams JUCKYCCHH,
IlpenapaTtel Ha OCHOBE JKUBBIX KYJBTYD penieHue
MHKpoopranu3MoB. [IpoOuoTuku. CHUTYaIlMOHHBIX
3ajad,  JOKJIaBl,
Ipe3eHTalu

6.2. HupopmMaunoHHbIE TEXHOJIOTHH
WNubopmManoHHbIE TEXHOJIOTUH, HCIIOIB3YEMbIC MPH PEaTH3alyd Pa3IUYHBIX BUIOB y4eOHOW U
BHEY4YeOHOU pabOTHI:



® JICIIOJIB30BaHKME BO3MOKHOCTEH MHTEepHEeTa (B TOM YMCIIE - 3IEKTPOHHON MOYTHI MPEMOAaBATENs)
B yueOHOM Tporiecce (pacchbuika 3a/laHuil, MPeI0CTaBICHNE BBIMOJIHEHHBIX paboT Ha MPOBEPKY, OTBETHI HA
BOIPOCHI, 03HAKOMJICHUE yYaIlIUXCS C OLEHKaMU U T.11.);

® UCIONB30BAaHUE OJICKTPOHHBIX YYCOHMKOB H  pPa3MYHBIX HWH(POPMAIIMOHHBIX  CaWTOB
(9MeKTpOHHBIE OMOIMOTEKH, JKypHAJIBl U T.J.) KaK MCTOUYHUK MH(OpMAIUM, B YaCTHOCTH, buomoinekyna
(s mHTepecyrommxcs buodapmanun W ApyruMH BompocamMu OwotexHojormm) : [cait]. - URL
https://biomolecula.ru/

® JUCIOJb30BAaHUE CPEACTB IMpeACTaBICHUS Y4eOHON wuHPoOpMaAMK (IJIEKTPOHHBIX YUEOHBIX
OoCcOOH U MPAKTUKYMOB, 3JIEKTPOHHBIX TPEHAKEPOB, IPE3CHTALUN U T.11.);

® JICIIOJIb30BAaHHE WHTEPAKTUBHBIX CPEACTB B3aMMOJCHCTBHS YYaCTHHUKOB OO0pa30BaTEIHHOTO
nporecca (TEXHOJOTHH JMCTAHIMOHHOTO WJIM OTKPBITOrO OOy4YeHHss B TJI0OAnbHOM ceTH: BeO-
KoH(pepeHmu, BeOUHaphl, Popymbl, yIeOHO-METOIMUESCKIE MAaTEPHUAIIBI U JIP.);

® UCNOJb30BaHUE BUPTyaibHOU oOyyarorieit cpensl (LMS Moodle «29nekrponHoe odpazoBaHue»)
WA WHBIX WH(OPMAITMOHHBIX CHCTEM, CEPBHCOB u MECCEHIKEPOB



https://biomolecula.ru/

6.3. IIporpammHoe o0ecnevyeHune, COBpeMeHHbIe MPodeccuoHANbHbIE 0a3bl JAHHBIX U

HH(OPMANMOHHBIE CIIPABOYHbIE CHCTEMBI
6.3.1. IIporpammHoe oOecrieyeHne

HanmeHnoBaHue IMPpOrpaMMHoOro o0ecneyeHus

Ha3nauenue

Adobe Reader

[TporpamMma aJisi IPOCMOTpPA 3JIEKTPOHHBIX
ITOKYMEHTOB

[TnaTdopma nucraHnmoHHOTO 00ydYeHust LMS
Moodle

BupTtyanbHas o0yuaronias cpeaa

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

[TakeT oHCHBIX TPOrpaMm

7-zip

ApxuBaTop

Microsoft Windows 10 Professional

OmneparmoHHasi CucTeMa

Kaspersky Endpoint Security

CpencTBO aHTUBUPYCHOM 3aIlIUThI

Google Chrome

bpaysep

Notepad++ TeKCTOBBIN PEIAKTOP

OpenOffice [TakeT 0(UCHBIX IPOrpaMM

Opera bpaysep

Paint .NET PacTpoBbIii rpaduyecKkuii peakTop

Microsoft Security Assessment Tool. Pexxum
nocryna: http://www.microsoft.com/ru-
ru/download/details.aspx?id=12273 (Free)

[TporpaMMmsl 151 ”HPOPMAITMOHHOM 0€30MacHOCTH

6.3.2. CoBpeMeHHbIe NpodeccHOHATbHBIE 0a3bl JAHHBIX H MH(POPMALMOHHBIE CIIPABOYHbIE

CHUCTEMbI

Haumenosanue 56C

https://book.ru

Jy1eKTPOHHO-0ubInoTeuHas cucteMa BOOK.ru

https://biblio.asu.edu.ru

Yuémuas sanuce oopaszosamenvroco nopmana AI'Y

DJIEKTPOHHAs1 0M0/IMOTEeKa «ACTPAXaHCKH IOCYAapPCTBEHHBIN YHHBEPCUTET» COOCTBEHHOM
renepanuu Ha miaargopme IBC «daexkTponnsblii Hutanabuelii 3a71 — buoauoTex»

Pecucmpayus ¢ komnviomepog AI'Y

DiiekTpoHHO-0n01uoTeunas: cucrtema (AbBC) OO0 «IlosmrTexpecype» «KoOHCYJIbTaHT CTy1EHTa)
MHuoronpopuibHbI 00pa3oBaTenbHbIN pecypc « KOHCYIBTaHT CTYACHTa» ABISETCS SICKTPOHHON
O1OIMOTEYHON CUCTEMOM, MpeAocTaBiIstoIel noctyn yepe3 MiHTepHeT k yueOHoil tuTeparype u
NTOTIOJTHUTEIBHBIM MaTepranaM, IPUOOPETEHHBIM Ha OCHOBAHUH MPSIMBIX JJOTOBOPOB

c mpaBooOaamatensimu. Karamor cogepxut 6omee 15 000 HanmeHoBaHu# n3manuii. WWw.studentlibrary.ru

7. ®OHJ OLIEHOYHBIX CPEJCTB JIJI TEKYIIETO KOHTPOJISI U TIPOMEXYTOYHOM

ATTECTAIIUN

7.1. ITacnopTt (poHAA OLEHOYHBIX CPEACTB MO AUCHHUILINHE

[Ipy mpoBeneHUU TEKYHIEro KOHTPOJS M IMPOMEKYTOUHOM aTTecTalud M0 JUCHUIUIMHE (MOIYJIIO)
«buogapmanus» MpoBepseTcs CHOPMUPOBAHHOCTh Y 00YJAIOIIUXCS KOMIIETCHIIMN, YKa3aHHBIX B pa3felie
3 HacTosmIeW MporpaMMbl. DTamHOCTh (POPMUPOBAHUSA MAHHBIX KOMIIETEHIIMA B TIPOIIECCE OCBOCHHS
00pa3oBaTeNbHON MPOrpPaMMBbI OMPEACNSETCS MOCIeIOBATEIIbHBIM OCBOCHHEM AUCHUIUIMH (MOIynei) u
IPOXOXKACHUEM TPAKTUK, a B MPOLECCe OCBOCHUS AMCHUIUIMHBI (MOAYNS]) — IMOCIEIOBATEIbHBIM

AOCTHIKCHUCM PE3YJIbTATOB OCBOCHUSA COACPIKATCIILHO CBA3AHHBIX MCIKAY coboit pa3aciioB, TCM.

Taoauna 6 - CoorBercTBHE pPa3iejioB, TeM JUCHHUIUIMHBI (MOYJIfA), Pe3yJIbTAaTOB 00y4eHHs 110

AMCHMILINHE (MOIYJ/II0) M OLIEHOYHBIX CPEJICTB



http://www.microsoft.com/ru-
https://book.ru/
https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/

Ne  ipyemsble pazniensl (TEeMbI) AUCIUTUTAHBL™ Konx xoHTpOnu- HanmeHnoBaHME OLIEHOYHOTO
n/n pyeMoit cpencTBa
KOMIETEHINHU (MU
€€ JaCTH)

1 Brenenue B buodapmarun. bruomornaeckue I1K-4 Bompocsl i ceMuHApoB U
JIEKapCTBEHHBIE CpeACcTBa. |'eHHas U KiIeTouHas JTIUCKYCCHH, CUTYaIlMOHHBIE
WHXXEHEPUsl, TCHOMHUKA U IPOTEOMUKA, UX 3a/1a4y, 3a1aHus K KOHTPOJIbHOU
3HAQUYECHHE B CO3/IaHUHU JIEKAPCTBEHHBIX CPEJICTB pabore 1

2 NMMyHOOHOTEXHOIJIOTHS: CO3/IaHNE BaKIUH, I1K-4 Bomnpocs! st ceMUHApOB U
CBIBOPOTOK, IUTOKWHOB, (ParoBbIX MPEmapaToB. JIUCKYCCHUH, CUTyallUOHHbIE
Coznanne v IpOU3BOICTBO aHTHOMOTHKOB 3a/1a4y, 3aJaHus1 K KOHTPOJIbHOU

pabore 2

3. buoTexHomorus NoMy4eHrss TOPMOHAIBHBIX [1K-4 Bomnpocs! a1 cemuHapoB u
MpenapaToB, BATAMUHOB, aMUHOKHCIIOT, JIUCKYCCHUH, CUTyallUOHHbIE
(dhepMeHTOB 3a/1a4u, 3aJaHusl K KOHTPOJIbHOU

paborte 3.

4, IIpenapatsl Ha OCHOBE JKUBBIX KYJIBTYD [1K-4 Bompocsl i1 cemMuHapoB U
MUKpoopranu3MoB. [Ipobruotuku. JIUCKYCCHH, CUTYallUOHHBIE
JlekapcTBEeHHBIE CpECTBA U3 HATYPAIBHOIO 3a/1a4y, 3a1aHus K KOHTPOJIbHOU
PacTUTENBHOTO CHIPhS U KYJIbTYPHI KJIETOK U paborte 4.

TKaHEW pacTeHUI

Ta6auna 7 - IlokazaTesin olleHUBaHMS Pe3yJIbTATOB 00y4eHUs] B BU/Ie 3HAHUH

[kana Kpurepun oniennBanus
OLICHUBAHMS
NIEMOHCTPUPYET r1y0oKoe  3HaHHME  TEOPEeTHYEeCKOro  Marepuaina, yMEHHe
5 000CHOBAHHO M3J1araTh CBOU MBICIIH 0 00CYKJa€MbIM BOIIpOCaM, CIIOCOOHOCTh
«OTJIMYHOY»  [[IOJIHO, PABUJIBHO U apTYMEHTUPOBAHHO OTBEYATh HAa BOIIPOCHI, IPUBOJUTH IPUMEPHI
4 NIEMOHCTPUPYET  3HAHHME TEOPETUYECKOIO Marepuana, €ro IOCJIeI0BaTeIbHOE
«XOPOIION M3JI0’KEHUE, CIIOCOOHOCTh MTPUBOJIUTH PUMEPHI, T0IYCKAET €AMHUYHBIE OIINOKH,
MCIIPABJIIEMBIE ITOCJIE 3aMEYaHMsI IPENOIaBATENS
3 ITEMOHCTPUPYET HEIMOJIHOE, (parMEHTapHOE 3HAHHE TEOPETUYECKOro Marepuana,
«LOBICTBOPH Tpebyroliee HaBOIAIIMX BONPOCOB MpENoaBaTesl, JOMyCKaeT CyIeCTBEHHbIE OIMOKU
TCITBHON B €r0 M3JI0’KEHUH, 3aTPYIHAETCS B IPUBEJIEHUU IPUMEPOB U (OPMYIINPOBKE
BBIBOJIOB
2 NTEeMOHCTPHUPYET CYIIECTBEHHBIE MMPOOEIIbI B 3HAHUU TEOPETHUECKOT0 MaTeprana, He
«HEYAOBJIETBO [CIIOCOOEH €ro U3JI0KHUTh U OTBETUTh Ha HABOJSIINE BOIIPOCHI ITpernojaBaTesis, He
PUTEIBHO»  MOKET IPUBECTHU TPUMEPHI

Tabiuua 8 - Ilokasaresn oneHUBaHUs Pe3yabTATOB 00y4eHHsl B BUe YMEHUM U BJIaJICHUH

PUTCIIBHO)

IIkana Kputepuu onieHuBanust
OILICHUBAHUA
5 MEMOHCTPHUPYET CIIOCOOHOCTh MPUMEHSITh 3HAHHE TEOPETHUECKOT0 MaTepuania npu
COTIHUHOY BBITIOJTHCHHH 3aJJaHUH, ITIOCJICA0OBATCIBHO U HpaBI/IJ'IBHO BBIITOJIHACT 3a1aHUA, YMeeT
000CHOBAHHO M3JIaraTh CBOM MBICIIH U A€IaTh HEOOXOIUMBIE BEIBOIBI
MEMOHCTPHUPYET CHOCOOHOCTh MPUMEHSATh 3HAHUE TEOPETUYECKOro MarepHaia TMpu
4 BBITIOJTHCHUUN 3a)IaHI/II>'I, IIOCJICAOBATCIIBHO U HpaBI/IJ'H)HO BBIIIOJIHACT 3adaHUA, YMeeT
((XOpOHIO» O6OCHOBaHHO Hnu3jiaratb CBOM MBICJIX U ACJIaTh HCO6XOI[I/IMBI€ BBIBOJbI, I[OHyCKaCT
AMHWYHBIC OIMMOKHU, UCIIPABIISIEMBIC TTOCIIC 3aMEYaHHs ITPETIOIaBATEIIS
3 I[eMOHCTpI/IpyCT OTACJIBHBIC, HCCI/ICTeMaTI/ISI/IpOBaHHBIe HaBBbIKU, HUCIIBITBIBACT
«YIOBJICTBOPH BaTPYJAHCHHUS U JAOMYCKACT OIIMOKH P BBHITOJIHCHUH 3aaHHA, BBITIOJIHSCT 3a/IaHNe
TCJIBHO)) 1O IMOACKAa3Ke HpCHOI[aBaTCHSI, 3an}IZ[HSI€TC$I B (I)OpMy.HI/IpOBKe BBIBOJIOB
2 HE CITIOCOOEH MPaBUJILHO BBIMIOJIHUTE 3a/1aHNUE
((Hey,Z[OBJIeTBO




OueHnBaHue pe3yjbTAaTOB 00y4eHUs] HHBAJTUAOB U JUI] C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 3/I0POBBS
M0 TUCIUIUIMHE (MOTYITIO):

JIist TUIT ¢ HapYIICHUSIME 3PCHUS

- B IICYaTHOH )OpME yBEITUYCHHBIM IIPHUPTOM,

- B (hopMe 3IEKTPOHHOTO TOKYMEHTA JIJISl JIUII C HAPYIICHUSIMHU CITyXa:

- B 1evyatHou dopwme,

- B (hopMe 3IEKTPOHHOTO TIOKYMEHTA.

J1J1st U1 ¢ HApyYIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amapara:

B IIeYaTHOU (opme,

- B (opMe IEKTPOHHOTO JOKYMEHTA.

[Ipu mpoBeneHNH TPOIEAYPHl OIICHUBAHMS PE3yIbTATOB OOYUYCHHS] WHBAIHUJIOB W JIMI] C OTPAHMYCHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBbsSI 10 JTUCIMIUIMHE (MOMIYIJI0) OOECIIEYMBACTCS BBIMOJIHEHHE CIICTYIONIHX
JIOTIOTHUTEIIBLHBIX TPEOOBAHN B 3aBHCUMOCTH OT HHIMBHyaJIbHBIX OCOOCHHOCTEH, 00yJarOInXCsl:

a) UHCTPYKIIMS IO MOPSIKY MPOBEACHHUS NPOIICYPhl OLICHUBAHMS MPEIOCTABISICTCS B IOCTYIHOM (popme
(YycTHO, B TUCBMEHHOU (hopMme);

0) nmoctymHas (opma mpenocTaBiICHHs 3aJaHU OLIEHOYHBIX CpeACTB (B medatHoil ¢opme, B dopme
AJIEKTPOHHOI'O JJOKYMEHTA);

B) noctynHas (opma mpeaocTaBiieHHs OTBETOB Ha 3ajaHus (MMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha
KOMITBIOTEPE, YCTHO).

[Ipn HEOOXOAMMOCTH ISl OOYYAIOIIMXCS C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBBSI M HWHBAIHUIOB
npolielypa OLEHUBAHUS PE3yJIbTATOB OOYYCHHS [0 JMCHUIUIMHE (MOJYIIO0) MOXET INPOBOIAMTHCS B
HECKOJIBKO JTAroB.

[IpoBeneHue mporeaypbl OLICHUBAHMS PE3YJIbTaTOB OOYUYCHHS WHBAIUIOB M JIMII C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSI BO3MOXKHO C HCITOJIb30BaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHUI
(TekcToBasi, TOJIOCOBAs M BHJIEOCBSI3b Yepe3 HHTEPHET- KOMMYHHUKAIHIO Skype).

7.3. KoHTpO/IbHBbIE 32JaHNS U MHbIE MaTepPHaJIbl, HeOOX0AMMBbIe 1JIsl OLeHKH Pe3yJbTaTOB 00y4eHus
1o AMCUUILIMHE (MOAYJII0)

Tema 1. BBenenne B buopapmanuio. buonormuyeckme JiekapcTBeHHbIe cpeacrBa. I'eHHass m
KJI€TOYHAsl MHKeHepHs, N'eHOMHUKAa M IPOTEOMHMKA, MX 3HAa4YeHHE B CO3JAaHHUM JIEKAPCTBEHHBIX
CpeacTB

Bonpocs! qist cemunapa 1.1 u quckyceunit

buodapmanus unu papmaneruyeckas ouorexnonorus. Lenu u 3anaqm.

CBs3b OnoapmarieBTHKH ¢ (yHJaMEHTAIbHBIMUA HayKaMH, HHKEHEPHO-TEXHOJIOTMYECKON 6a30ii.
WcTopus u stamnsl pa3Butus hapmareBTHUeCKON OuoTexHonoruu. [lepcrnekTuBel pa3BUTHS.

ACHEKTBI HCII0JIb30BaHHsI OMOTEXHOJIOTHH B IPOU3BOJICTBE JICKAPCTBEHHBIX CPEJICTB.

buonoruueckue JekapcTBEHHBIE CpPEICTBA, UX CBOICTBa M creuuduueckue uyeptsl. MecTo cpeau
JPYTUX JEeKapCTBEHHBIX CPeACTB. buomnpenaparsl /uis gedeHus, TpoOPUIaKTHKN U JUArHOCTHKH.

6. BHOOOBEKTHI Kak CPEACTBO MPOU3BOJCTBA JIEKAPCTBEHHBIX, MPOMMIAKTUICCKUX U JHATHOCTHYECKIX
npenapatoB. Knaccugukarus 6n000bEKTOB.

7. MakpooObeKTbl )KMBOTHOTO MPOUCXO0KAeHMs. OCHOBHBIE IPYMIIbI MOTy4yaemMbix BAB.

8.  BbuooOBEKTH paCTUTENHHOIO MPOUCX0XkAeHUs. OCHOBHBIE IpyMIlbl osyyaeMbix BAB.

9.  BuooOBEKTHI-MHKPOYpOBHS. OCHOBHBIE TPYIITHI TOTydyaeMbix bAB.

10.  BbuooOBEKTHI- MAKPOMOJIEKYIHI ¢ (PepPMEHTATUBHOM aKTUBHOCTBIO.

11. bBuoTexHOJOrMYecKHil mpolecc Kak MPOMEXKYTOUHBIM, KaK 3aKIIOUMTEIbHBIA OSTal CO3AaHUA
Je4eOHOro, MPOPMIAKTHIECKOTO UM JTUAarHOCTUYECKOTO Mperapara

12. TlurtarenpHbIE Cpebl, NX KiaccuuKkamus, 0COOEHHOCTH PEIenTyphl (COCTAaBOB) B 3aBUCUMOCTH OT
IIeJIU MCTIOJIb30BaHMS U BUIa OM000beKkTa. MeTo bl CTepHIN3aIliH TUTATENbHBIX CpPel,

13.  Belgenenue, KOHIEHTPUPOBAHUE M OUYUCTKA KaK CTaJUM B IPOU3BOJACTBE OMOTEXHOJIOIMYECKUX
IPOAYKTOB. MIX XapaKTepUCTUKU U OCHOBHBIE METOBI.

14.  Cranpaptuzanus JIEKapcTBEHHBIX CPEJCTB, OJydaeMbIX MeToiaMu OnorexHosoruu. dacoska.

15. OcHoBHBIE TapaMeTPbl KOHTPOJISI U YIIPABICHHUS OMOTEXHOIOTHIECKUMH MPOLIECCAMHU.

16. Epwnas cucrema GLP, GCP u GMP mnpu [nOKIMHUYECKOM, KIWHUYECKOM HCIBITAHUU
JIEKapCTBEHHBIX CPEACTB U UX mpousBozcTBe. TpedoBanus GMP k OHOTEXHOIOTHYECKOMY NPOU3BOCTBY.

agrowpnE



17. Opranuzanus KOHTPOJS 32 OXPAaHOM OKpYXaroled cpeabl OMOTEeXHOJOTMYECKOTO NPOU3BOICTBA.
Knaccudukanus orxonoB. OUUCTKa U YTHIIM3AIHS OTXOOB.

18.  Bompocs! mist cemunapa 1.2 u ucKyccuit

1. Cenekiusi Kak OJUH W3 METOJIOB IMOJIy4YeHHUs Oosiee MPOIYKTUBHBIX OMOOOBEKTOB U OMOOOBEKTOB C
JIpYrUMU KauecTBamu. BapuaiimoHasie psijbl.

2.  Myrarene3. ®usnueckue, XUMHUYECKHE, OHUOJIOIMYECKHE MYTareHbl, MEXaHHW3M UX JEeUCTBUS.
Knaccudukanus myrauuii. [IpoGiiema reHeTH4eckoil cTabUIBHOCTH MYTaHTOB I10 MPHU3HAKY 00pa30BaHUS
L[EJIEBOI0 OMOTEXHOJIOTMUECKOTr0 IPOAYKTA.

3. Kuerounas wumxeHepus. lMcnoiab3oBaHHE €€ METOJIOB B CO3JaHMM MHKPOOPTaHH3MOB M KIIETOK
pacTeHuil — HOBBIX MpoaylieHToB BAB.

MeTton ciugHUS IPOTOIIACTOB IPUMEHUTENIBHO K PACTUTEIIBHBIM KJIETKaM.

4. Meroabl KJIETOYHON MH)KEHEPUH MIPUMEHHUTENBHO K )KUBOTHBIM KJieTKaM. [loHsaTrue ruépuiomsl.

5. T'enernueckus MHXKEHEPUS U CO3/IaHUE C TIOMOILBIO €€ METOI0B IPOAYLEHTOB HOBBIX JIEKAPCTBEHHBIX
BEIIIECTB.

6. Ilmasmuasl. X ¢GyHKOMH, OCHOBHBIE (H3MKO-XMMHYECKHE XapaKTEPHUCTUKH, B3aHMMOJACHUCTBHE
IIa3MUJ] C TEHOMOM XO35MHA.

7. Ponp mumazmuanHO# U ¢parosoii [IHK B reHeTH4eckoM KOHCTPYHPOBAHUHU MTPOAYIICHTOB OMOIOTUYECKH
aKTUBHBIX BemlecTB. [loHsATHE BekTOpa B I€HETHUECKON WHKEHEPUH, BEKTOPHBIE MOJIEKYJbI Ha OCHOBE
wiasMuaHou u garosoit JITHK.

8.  OcHoBHBIE TpUHLUIIBI TexHoJoruu pexomOunantHoi JIHK. ®@epmeHThl, wucnoms3yembie B
FEeHETUYECKON MHKEHEPUU: PECTPUKTA3bI, JIMTa3bl U MEXAHU3M UX JIEUCTBUS.

9. T'enernueckue MapKepsl.

10. TI'enomumka. IlomHOE CEKBEHHMpOBaHHME T'€HOMA. 3HAYCHHE MEXKIYHAPOAHOTO TNpoekTa «[ eHoM
YeJI0BEKa» B MEJMKO-OMOJIOIMYECKOM acleKTe.

11.  Ilporeomuka. 3HaueHUE JJIsl MPOU3BOACTBA JEKAPCTBEHHBIX U AUATHOCTUYECKUX CPE/ICTB.

12, Merabonu3m MUKPOOHOU KJIETKH U €ro BIHUSHUE Ha OMOTEXHOJIOTUIOMPOU3BOICTBA JIEKAPCTBEHHBIX
CPEICTB

CuryaumoHHble 3212491

3amaga 1 M3BecTHO, 4TO B YCJIOBHSAX NPOMBIIUIEHHOTO INPOM3BOJACTBA NPHUPOJHBIE NpoayleHTsl HAB
JOJIKHBI OBITh TeHEeTHYeCKU MoaupuuupoBanbl. Kak pemaercst nanHas npobsiemMa B miaHe 3(pQeKTUBHOCTH
1 0€30MacHOCTH MOTY4EHUS JIEKapCTBEHHBIX CPEJCTB?

3amaua 2 Opranuzanus J000ro OHOTEXHOJIOIMYECKOrO IPOMU3BOJACTBA JIEKAPCTBEHHBIX CPENICTB
npezrnonaraeT MoAroTOBUTENbHBIM U OCHOBHOM sTambl. Kakue BHIbI paOOT MPOBECTH HA 3TUX 3Tamax
IIPOU3BOCTBEHHOTO IIporecca?

3anaua 3 CynepnpoayleHT — 3T0 OM00OBEKT MPOMBIIIIIEHHOTO UCIOIb30BaHUsA. Kak MOKHO MOJIy4UTh €ro
Y KaKMMHU CBOMCTBaMH OH JOJKEH 00J1a/1aTh B OTIMYHE OT MPUPOAHOIO IITaMMa KYJIbTYpbI?

3anaua 4 MoeT 1M yTWIM3alKs OTX0A0B OMOTEXHOJIOTHYECKOTO MPOU3BOJICTBA JIEKAPCTBEHHBIX CPE/ICTB
HAHECTH CYIIECTBEHHBIN Bpen dkosioruu? KakoBa cxema yTWIM3alMM SKHIKHX OTXO0I0B? 3ajmada 5
W3BecTHO, 4YTO TpeOOBaHMSA SKOJIOTMM YacTO HE COBMNAJAIOT C PErIaMEHTOM (apMaleBTHUECKOTO
IPOM3BOJICTBA B 1I€JIOM M OMOTEXHOJIOTHYECKOr0 B YacTHOCTU. Kakue BHJIBI OUMCTKU M JUI1 KaKOro poja
OTXOJI0B IPEyCMaTPUBAET UCIIOJIb30BaHUE aKTUBHOI'O WA U

«IITaMMOB-JIECTPYKTOPOB»?

3amaya 6 Ilpu momyyeHMM MHOTUX OHMOJOTHMYECKHUX JIEKAPCTBEHHBIX CPEICTB HCIOJB3YIOTCS METOMAbI
TeHeTHYeCcKOo uHxeHepuu. Uto BrimoyaeT B ceOs moHsTHe pekomOuHanTHas JIHK u kak ee MoxHO
MOJIYYUTh?

3agaua 7 CoBeplIeHCTBOBaHME OMOOOBEKTOB KaK MCTOYHHKOB OMOJIOTMYECKHUX JICKAPCTBEHHBIX CPEICTB
BKJIIOYAE€T HECKOJIBKO HampasiieHHH. Omnpenenute 3TH HalpaBlI€HUS B COOTBETCTBUU C II€JIEBBIMU
3ala4amH.

3agaya 8 Ilpu DOPOMBIIUICHHOM MOJYYE€HUH PEKOMOMHAHTHBIX OEJIKOB BbIOOp MHMKpOOpraHu3Ma-
IPOJYLIEHTA 3aBHUCUT OT MHOTUX (pakTopoB. Ompenenurte KpuTepun 0T00pa MUKpOOpraHu3Ma.

KonTposbHas padora 1.
1. B OMOTEXHOJOTHU MOHATHIO «OMOOOBEKT» COOTBETCTBYIOT CIEAYIOIINE OMPESTICHUs: A - OpraHu3M,
Ha KOTOPOM HCIBITHIBatOT HOBbIE BAB;



b - opranu3mbl, BBI3BIBAIOIIME MUKPOOHYIO KOHTaMHHAIMIO TEXHOJOTHMYECKOro oOopynaoBaHus; B -
(epMeHT, UCTIONb3YEeMBbIH JIJIsl TEHHO-MHXEHEPHBIX IIPOLIECCOB;

I' - opranusm, ¢epMeHT (IPOMBIIIICHHBIH OMOKAaTaTIU3aTOP) — CPEACTBO MPOU3BOJACTBA IS TOIYyUCHHS
JIEKapCTBEHHBIX, MPO(PUIAKTUUECKUX, TUATHOCTUYECKUX MIPENapaToB.

I - pepMeHT, UCTIONB3YeMBIH B JICUCOHBIX IIEIIAX.

2. OtnuuuTenbHble 0OCOOCHHOCTH SYKapHUOTHYECKON KIIETKU:

A - Manblii pa3mep;

b — oTcyrcTBUE SapAa;

B - purunHas kineToyHas CTEHKA,

I' - orcyrcTBHE CyOKIeTOUHBIX opraneint; /1 - xpomocomuas JIHK B spe.

3. OtnuuutenbHbIe 0COOCHHOCTH MPOKAPHOTHYECKON KIECTKH:

A - 6onbpIINE pa3mep;

b - nannuwme sapa;

B - Hannuue cyOkneTouHbIx opraHeit; I' - MHorocnoiiHas kierouHas creHka; [l - xpomocomuas /IHK B
LATOILIa3ME.

4.  OnTuMasibHbIM TeMIepaTypHbIH PEKUM pa3BUTHI MUKPOOPTaHU3MOB-Me30()HUII0B COCTABIISET:

A -45-90 °C; b - 10-47 °C; B - 37 °C;

I'-o1-5 mo 35 °C; 11 - cBeime 90 °C.

5. Hocutens renernueckoil MHGOpMaIUK J0JKEH YAOBIETBOPATh TPEOOBAHUAM: A - PEIIMLIUPOBATHCS
C BBICOKOHM TOYHOCTBIO;

b - He moaBepraTbCs XUMUYECKOMY THIAPOIIN3Y;

B — mocnenoBarenbHO NPUCOENMHATH 3BEHbS PACTYLIEH IOJMHYKICOTHAHOW menu; I’ - BeICTynarh B
KauyeCTBE IIEPEHOCUUKA DHEPTUH;

J1 - 00pa30BBIBaTh 3aMKHYTYIO KOJIbIIEOOPA3HYIO CTPYKTYPY.

6. OmnepoH —7370...

A - yuactok [IHK, comepxamuii HECKOJIBKO CTPYKTYPHBIX I'€HOB, TPaHCKpUOMPYEMBIX C 00pa3oBaHHEM
onHo# nomuuctponHoit MPHK;

b - yuacrok /IHK, conepsxamuii onvH CTpYKTYpHBIH T'€H;

B - HykeoTH1Has TOCNIEA0BATENBbHOCTh, KOJUPYIOLIAsi OAUH OEJIOK;

I' - HykneoTuaHas MOCIIENOBATEIbHOCTD, COJEpIKalllas OJWH CTPYKTYpHBIA TeH; Jl - IIuHHas MoJseKysa
MPHK, komupyromnias HECKOJIbKO OEIKOB.

7. TexHHMKa reHHO-WHXEHEPHOT'0 SKCIIEPUMEHTA BKIIIOYAET:

A - KOnMpOBaHUE T€HA YeJIOBeKa, OTBETCTBEHHOI'O 32 CHHTE3 HEOOXOIMMOr0 MPOTyKTa;

b - momudukanuio reHernyeckoro ammaparta OOJBHOTO MJisi YBEJIMYEHUS] OMOCHMHTE3a HEO0OXOIMMBIX
IPOAYKTOB;

B - BHeapenue MmukpoOHoii kiieTku ¢ pekomOouHanTtHoi JIHK B opranusm yenoseka;

I' - xynpTHBHpOBaHHE U BBIAEICHHE MUKPOOHBIX KJIeTOK ¢ pekomOunantHbiMu JIHK; JI - BHempenue
MUKpoOHOI1 ki1eTku ¢ pekomOuHanTHOl JIHK B opranusm xuBotHoro; E - BHeApeHue 4enoBeueckoro reHa
B IUIA3MUY MUKPOOHOM KIIETKH.

8.  ®ynkmumonanbHas akTuBHOCTH JIHK-muras:

A - nuzupoBanue (pactsopenue, ruaponus) JHK;

b - o6pazoBanne GocdonudpupHBIX CBA3EH MEKTYy KOHIIAMH TOJIUHYKICOTHIHBIX IIETICH;

B - meTuninpoBanue Hykieotunos; I' - Heiitpanuzanus JJHK;

I - paciienenue JHK.

9. 3amura KJIETOK OT NpPOHMKHOBeHHs uyxkepoaHoit JIHK 3akmrouaercs B: A - peryaupoBaHHU
MPOHUIIAEMOCTHU KJIETOYHOU MEMOpaHBI;

b - ykpynnenun uyxepogsout JIHK;

B - runpommse (pacmierienun) ayxepoanoi JJHK; I' - metunupoBanun ayxepoanoit JJIHK;

J1 - Heritpanu3anuu gyxxepoasout JJTHK.

10.  Jns BBenmenus pexombunanTHou JJHK B mpownsBoacTBe mpemapaTtoB METOJO0M T€HHOM WH)KCHEPHUU
UCIIOJIB3YIOT:

A - XpOMOCOMBI;

b - nmasmuger;

B - pubocomsr;

I" - mu30coMpl;



[ - sapa KIeTok.

11.  IIna3mmma npeacTaBiIsieT COOOM:

A - ompe/eNeHHBIN MITaMM KHIIEYHOH MaT04KH, UCTIONb3YEMbIH 17151 OMOTEXHOJIOTUYECKUX LIETICH;

b - xonbiieodpasznyro monekyny JJHK;

B - yuactox nemu PHK, necymmii mHpOpMamuio o cTpykrype reHa; I' - BHEXpOMOCOMHBIA 3JI€MEHT
IeHEeTUYECKOM HH(popMaImy;

J1 - BUpyC, pa3MHOMKAIOUIMICS B IIUTOIIa3ME MUKPOOHOM KIIETKH;

12,  Or6op TtpaHcOpMUPOBAHHBIX KIETOK, cojaepxammx pekomOunantayro JIHK (rubpumnyro
MJ1a3MU]1y) IPOBOJISIT:

A - TeCTUPOBAaHNEM Ha PE3UCTEHTHOCTD K Pa3IMYHOM TeMIIepaType;

b - TectupoBaHMeM Ha pPE3UCTEHTHOCTh K OMpEIENCHHBIM aHTHOMOTHKaM; B - mo cmocoOHOCTH
OKPAIMBAaTHCS TEMAaTOKCUIMHOM;

I' - mo mopdonornyecknm npusHakam; /[ - Mo CKOPOCTH POCTa U Pa3MHOXKEHUSI.

13. Ha3naueHue NUTATEIbHBIX CPE:

A - 3ammuTa KJIETOK OT BO3/1€HCTBUS (DAKTOPOB BHELIHEHN Cpe/ibl;

b - nopmep)xaHue ONTUMANIBHBIX JUIs pOCTa KIETOK (DU3MKO-XMMHUYECKUX ycioBui; B - obecreuenue
KJIETOK MMUTATEIbHBIMU BEIIECTBAMU JJIs1 CUHTE3a OMOMAcCChI;

[' - ofecneyeHue KJIETOK MUTATENbHBIMM BELIECTBAMU JUIsI CHUHTE3a HEOOXOIUMBIX HPOAYKTOB
KU3HEJECATECIIBHOCTH;

/1 - Bce BbILLIENIEPEUNCIIEHHOE BEPHO.

14.  IlpeumyiiecTBEHHBIN HCTOUYHHUK CEpbl B MUTATENIBHBIX cpeslaX: A- CEpOBOIOPOL;

b — cynedut Harpus; B - nucrenn;

I' - kpucraummueckas cepa; [l - cepHas Kuciora.

15. OOGecrneyeHue © COXpaHEHHWE CTEPUIBHOCTH TMHTATEIBHBIX Ccpea obecrneuumBaroT: A —
VHAVBHUAYAJIBHON CTEPHIIN3AlMEH NCXOJHBIX KOMIIOHEHTOB CPEJIbI;

b - repmuueckoii ctepunmzanueit cpesl (Bo3AyIIHbIN MeTox); B - ctepunusyromiei punpTpannei;

I' - noOaBIeHHEM aHTHOHMOTUKOB;

/1 - Bce BbIIIENIEPEUNCIIEHHOE BEPHO.

Tema 2. UMMyHOOHOTEXHOJIOTHSI: CO31aHME BAKIMH, CLIBOPOTOK, IUTOKHHOB, ()aroBbIX Npenaparos.
Cosnanne u Npou3BoACTBO aHTHOMOTHKOBBoOMpOCH! /U cemunapa 2.1 u nuckyccuit

1. HMMMyHOOMOTEXHOJOIHS Kak OJMH U3 pa3zesioB OMOoTeXHOJOrHnd. OCHOBHBIE COCTABIISIIOIIME U MYTH
(GYHKLIMOHUPOBAHUS UMMMYHHOM CUCTEMBI.

2.  YcuieHne WMMYHHOTO OTBETa C IIOMOINBI0O HMMYHOOHOIIPENapaToB, WX KIACCHU(PUKAIIHS.
HNMmyHOCYyTIpeccopsl.

3. Bakmunasl. OnpeneneHue, KiIacCHPUKAITIH.

4.  CocraB BakllUH, QYHKIIMH KOMIIOHEHTOB, IPUMEPHI.

5. TpanuuuoHHBIE METOBI MOJYyYEHUS! BAaKLIUH, T€HHO-UH)KEHEPHbIE JKHUBbIE BaKIUHBL. CpaBHUTENIbHAS
xapakTtepucTtuka. CTanaapTu3anus.

6. CeBopotku. Onpenerenne, MeToabl oaydeHus. CTaHIapTH3aIus.

7.  bakrepuodaru. OnpeneneHue, METOIbI MOTyYeHHUs. ACCOPTUMEHT.

8.  MHTeprelKuHBI: MEXaHN3M OHMOJOTHYECKOW aKTUBHOCTH; IEPCTIEKTUBHI MTPAKTUYECKOTO TIPUMEHEHUSI.
9.  MukpoOHoIOruuecKuil cuHTe3 UHTEpAeHKUHOB. [lonydyeHne npoayleHTOB METOAAMU TeHEeTHYECKON
uHxeHepuu. [lepcrnekTuBbl OMOTEXHOIOTHYECKOTO TPOU3BOICTBA.

10. Uurepdeponsl. Knaccudpukanus. Bunocnenupuunocts HHTEPHEPOHOB.

11. Meronbl noiay4yeHus: HUHTEPGEPOHOB U UX OorpaHuueHus. HAyKTOphl HHTEPHEPOHOB: X MPHUPOA;
MEXAHU3M MHIYKIUH.

12.  IlpoMmsbllJIeHHOE MPOU3BOACTBO HHTEP(EPOHOB HA OCHOBE INPUPOAHBIX HCTOUYHUKOB. CHHTE3
pa3IMyHBIX ~ KJIacCOB MHTep(depoHa UeIOBeKa B TIEHETUYECKH CKOHCTPYHPOBAHHBIX  KJIETKAX
MHUKpoopranu3MoB. [Ipobiaems! cranaapTU3anuu.

Bomnpocs! 1151 ceMunapa 2.1 u fuckyccui

1. AHTHOMOTHKM KaK OHOTEXHOJIOTHYECKHE TPOAYKTHL. buomormdeckass poyib aHTHOHMOTHKOB Kak
BTOPUYHBIX METa0OJIHUTOB.

2. IlpomyueHTsl aHTUOMOTHKOB, UX XapaKTEPUCTHKA.



3. Meronbl CKpUHHMHTA MPOAYLEHTOB. [1yTH co3/1aHMs BHICOKOAKTHBHBIX MPOAYLIEHTOB aHTHOUOTHKOB.
5. Meroabl coxpaHeHHUs MITaMMOB CYNEPIPOAYLIEHTOB aHTUOHMOTUKOB.

6. buocuHTe3 aHTHOMOTUKOB: MYJIbTH(EPMEHTHBIE KOMIUIEKCHI, COOpPKa YIIIEPOTHOTO CKEJIETa MOJICKYII
AHTUOMOTHKOB, IPUHAAISKAIUX K OeTa-JIaKTaMaM.

8.  buocuHTe3 aHTUOMOTHKOB: aMHHOTIMKO3HIOB, TETPAIIMKINHOB, MAKPOJIUIOB.

9.  OOmue 3aKkOHOMEPHOCTH (hePMEHTAIMOHHOTO IIpoliecca OMOCHHTE3a aHTHOMOTHKOB.

10.  dakrtopsbl, BAUAIOMINE HA THTEHCUBHOCTH OMOCHHTE3a aHTHOMOTHKOB.

11. TexHomnorusi OMOCHHTE3a AaHTUOMOTUKOB: THUIIBI (PepMEHTAIMIl, TEXHOJIOIHMUYECKas cXeMa Ipolecca
IPOM3BOJICTBA.

12.  BwigeneHue U OUYMCTKA aHTUOMOTUKOB (ITPUMEPHI UCIIOJIB30BAHUSI MPOLIECCOB AKCTPAKIUH, COPOLIUH,
MeMOpaHHBIX TexHOIorui). CyIka mpenapaTtoB aHTHOMOTHKOB, UCIIOJIb3yeMas armaparypa.

13.  CranpapTtuzanus aHTUOMOTHKOB. KOHTpOJIb KauecTBa JieKapCTBEHHBIX (hOpM aHTHOUOTHKOB.

14.  Dxosiormyueckre acrleKThl OpPraHU3aIH OMOTEXHOJIOTUYSCKOTO MPOU3BOICTBA aHTHOUOTHKOB.

15. MexaHu3Mbl JEUCTBUS aHTHOMOTUKOB (MHTHMOHUTOpPBI OOpa30BaHUs KJIETOYHON CTCHKH OaKTEepHid,
MHIHMOUTOpHI OEJIKOBOrO0 CHHTE3a y OakTepHil; HHTMOMTOPBI CUHTE3a HYKJIEMHOBBIX KHUCIIOT; MHTHOUTOPbI
GyHKIMI IUTOIUIa3MaTUYECKON MEMOPaHbl MUKPOOHO KIIETKH).

16. MexaHu3Mbl  PE3MCTEHTHOCTH  OakTepuil K  aHTUOMOTHKAM. Iyt npeononeHus
aHTUOUOTHKOpEe3ucTeHTHOCTU. HoBble mokoseHus 1nedanocnopuHoB, NEHUIIUIUTMHOB U JIp.

CuryanmnoHHble 3212491

3agaua 1 B npou3BoACTBE NEHULWIIMHA B Hadane pepMeHTaluu ObUIO 0OABIEHO B MUTATEIbHYIO Cpery
OIPECIIEHHOr0 KOJUYECTBO (PEHMIYKCYCHOM KHCIOTBI, YTO IMPHUBEJIO K CHM)KEHHUIO BBIXOJA IIEJIEBOTO
npoaykTa. Kakas ommobka Obu1a JONyieHa B JaHHOM citydae?

3amaya 2 CylecTByeT MNMOHATHE KIACCMYECKOIO CKPUHHHIA aHTHUMHUKPOOHBIX CPEICTB U TapreTHOTO
CKpUHHUHTa. B ueM 3axirodarorcs oTiInyus?

3amaua 3 MOXHO JM MOJIY4YUTh JIEBOMHUIETHH MeTojnoM OuotexHosorun? IlpoBenute cpaBHEHUs C
JPYTMMH METOJIaMH IOJIyYEHUsI JaHHOTO JIEKAPCTBEHHOI'O CPENICTBA B COOTBETCTBUU C TAKUM I1apaMETPOM,
KaK peHTabeIbHOCTb ITPOU3BO/ICTBA.

3amaua 4 B OHMOTEXHOJOIMH CYIIECTBYET METOJ CO3/IaHMs HOBBIX AaHTHOMOTHYECKHX IIPEraparoB ¢
UCIIOJIb30BaHUEM MyTacuHTe3a. Ha mnpumepe aMHMHOITIMKO3MJIHBIX AaHTUOMOTUKOB MPEACTaBbTE €ro
BO3MO>KHOCTH.

3amaya 5 Opna U3 MHQEKUMOHHBIX KIMHUK 3aKyluia NapTUM MEHUUWIUIMHA M cTpenToMuuuHa. Yepes
HEKOTOpOE BpeMs B anTeKy MPUILIH KajJo0bl Ha OTCYTCTBUE TepameBTHUECKOro 3¢ddexra mouru y Bcex
6onbHbIX KIMHUKU. [Tocne nmpoBepku B nadoparopuu [IKKJIC 6pu10 ycTaHOBIEHO, YTO 3TO CTaHIAApTHHIC
npenapatel — He (anbcudukarel. IlpoaHanu3upyidTe 3Ty CHTyallMIO C TOYKH 3pPEHHMS T'€HETHYECKHUX
ACMEeKTOB «MH(EKIIMOHHONW PE3UCTEHTHOCTH I «TOCHUTAIBHON UH(DEKIHI.

3anaua 6 B mporecce OnocuHTe3a aHTHOMOTHKOB OOJIBIIIOE 3HAYEHUE UMEET COJIepKaHHe YIiepoa, a3oTa
u (ocdhopa B nurarenbHOU cpene. Kak BiuseT M3MEHEHHE COJAEpKAHMSI 3TUX BELIECTB Ha MpOLECC
OMOCHHTE3a BTOPHYHBIX METa0O0JIUTOB, M HA MPOLEcC (PepMEHTAIIH B LIEJIOM.

3anmava 7 Onpenenure posib TeHHON WHXEHEPUHU B CO3JaHMM UMMYyHOOHONpenapTaToB. Kputepuu oneHku
pELIEHNUS CUTYAIMOHHbIX 33134 :

OLICHKA «OTJINYHO» BBICTABIIETCS CTY/IEHTY 3a MPAaBHJIbHOE TOHUMAaHUE 3a/1auH, JIOTHYHOE, 0O0CHOBaHHOE
TEOPETUYECKMMH 3HAaHWSIMM U IPAKTUUYECKMMM HABBIKAMHU PELICHHME, NPAaBWIBHOCTb PEIICHUS, YMEHUE
aHAJIM3UPOBATh, CPABHUBATH, JI€aTh 3aKIIOYCHHUS;

OLICHKAa <«XOpOLIO» BBICTABIIAETCA 3a IOHUMAHUE 33JaHMs], MPABWIBHOCTh PELIEHUS NPU HaIUYUU
HEOOJBIINX OMMOOK U HETOYHOCTEH B JIOTHMKE pACCyXACHWUH, OOBSCHEHHM BBIIBUTAE€MBIX PEIICHUH,
YMEHHUE aHAIM3UPOBATh, PACCYXJaTh, HO MPHU HEIOCTATOYHON CTENEeHH O0OOIICHUs 3aKII0UEHUH; OlleHKa
«yZIOBJIETBOPUTEIBHO» - BBICTABJIAETCS CTYAEHTY 3a HENOJHOE IOHHMMaHME 3a7aud, HEeO0OXOAMMOCTb
HaBOJMIIMX BOIPOCOB IPH TOUCKE PEIICHHUS, HEJIOCTaTOYHO Ppa3BUTOE yMeHHEe 000O0IIaTh M JAeiarh
JIOTMYECKHE 3aKIIIOUEHUS, HAJTMUNE OIIMOOK B PELLICHUH;

OLICHKA «HEYI0BJIETBOPUTEIILHOY - 33 HEBBINOJIHEHHUE 3aJaHNUs WM BBIIIOJHEHHOE HETIPABUIIBHO 3aJlaHUE C
JIOMYLIEHUEM MHOXKECTBA OIIMOOK U He3HAaHHEM (haKTHUECKOro MaTepuaa.

KonTpoasnas padora 2.
1. Ilpu KyabTUBUPOBAaHMM NPOAYLEHTAa NEHUIWUIMHA B  KAuyeCTBE HCTOYHUKA  yrjepoaa



IPEUMYIIECTBEHHO UCTIONb3YIOT:
TIIIOKO3Y ¢ 100aBiieHHEeM (DEHMITYKCYCHON KUCIIOTHI
areTaT HaTpus ¢ 100aBICHUEM TITIOKO3bI
TIIIOKO3Y € JI00aBIICHHEM JIAKTO3bI
caxapo3y ¢ 100aBJIeHHeM HATpHs rHIpoKapOoHaTa
J1J1s1 TIoJTydeHHsI OTIPEICIICHHOTO THITA TICHUIIMIITMHOB HE0OXO0AMMO BBEJICHHE B IMUTATEIBHYIO CPEILy
€ro MeTaboJInYecKOro MpeAnIeCTBEeHHUKA!
5,6-nmuMmerniiOeH3nMu1a301a
JTUMETHIIITUPOBUHOTPATHYIO KHCIIOTY
(EHMITYKCYCHOM KUCIIOTHI
0-aMUHOAIUITHHOBON KUCIOTHI
K monmycuHTeTHYECKMM aHTHOMOTHUKAM TPYIIBI IEHUIMIITHHA OTHOCSTCS:
KapOCHULIWIIITUH
TeHTaMHIIMH
HOp(dIIOKCAINH
JTOKCUITUKITHH
4 OnHUM U3 IPU3HAKOB OKOHYAHHUS Tporiecca pepMeHTaIuy pH OMOCHHTE3e TICHULIMIUTNHA SBIISIETCS
WCYC3HOBCHHE U3 TIUTATEIILHOM CPEIbl:
5. 6enkoB
KHUPOB
YIJIEBOJIOB
coequHeHHs Gochopa
[Ipy nonydeHHMM BBICOKONPOAYKTUBHOrOo MmTamma Penicillium chrysogenum npumensnu
THTPAdUOTIETOBOC U3ITYICHHUE C IENBIO:
CTepHIIN3ALUH BO3TyXa
MUTATEIbHBIE CPEIIBI
MyTareHa
CTEPHIIN3AIIUH TTOCY/IbI
[IpoaylieHTOM CTPENTOMUIIMHA SBIISETCA:
Saccharomyces cerevisiae
Penicillium chrysogenum
Bacillus polymyxa
Actynomyces
He BBOIST B KyNbTypaJIbHYIO Cpelly Ha CTaJiHi OMOCHHTE3a aHTHOMOTHKA:!
CTepUIIHHBINA BO3IYX
MIEHOTACUTEITN
neHooOpa3oBaTeIn
B TpoMBIIIZIEHHOM MPOW3BOJACTBE AHTHOMOTHKOB TIPH KYJIBTHUBUPOBAHHUM MHKPOOPTaHU3MOB
UCTIOJIB3YIOTCS:
MTOBEPXHOCTHOE KYJIbTUBUPOBAHHE
rIIyOMHHOE KyJThTUBUPOBAHUE
Kakas nienp He mpeciemyercst pu epeMenInBaHut CPEIbl B peaKkTope:
yJlaJieHue ¢ MOBEPXHOCTHU KJIETOK MPOIYKTOB OOMEHA M JIM3UCa KIETOK
pacrnbUIeHHE BO3/1yXa, BRIXOAAIIETO U3 OapOoTepa
PaBHOMEPHOE pacIipeie/IeHUe MUTATEIbHBIX BEIIECTB
OTJENICHUE KYJIbTypPaTbHOU CPEbl OT MPOIYIIEHTa
[[upoxoe mpruMEHEHUE AJIs1 TPOMBIIIICHHOTO BBIICICHHS U OYUCTKA aHTHOMOTHUKOB HAXOJIUT:
Xpomarorpadus B TOHKUX CIIOSX
MOHOOOMEHHasi XpoMaTorpadus
BBICOKOA((DEKTUBHASI )KUIKOCTHASI XpoMaTorpadust
OymakHast XxpomaTorpadus
Ykaxute aHTHOUOTHK, 00pa3yeMbIii CHIOPOBBIMU OAKTEPHUSIMU:
MOJMMEKCHUH B
amporepurua B
JayHOMHUIIHH
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4.  rpamuuuauH C

12.  ToKCHYHOCTH IUIOXO OYMILEHHBIX IPENapaToB CTPENTOMUIIMHA CBS3aHa:

1. ¢ HammumeM B mpemapaTrax TMCTAMHUHOIOJAO0OHBIX BEIIECTB

2. ¢ o0pa3oBaHMEM TOKCHYHBIX BEIIECTB M3 CTPENTOMUIIMHA

3. C MOBBIIICHHOHW CKOPOCTHIO TPOHUKHOBEHUS CTPENITOMULIMHA B TKaHU OpPraHU3Ma

4.  C NOHMXEHHOW CKOPOCTBIO MPOHUKHOBEHHS CTPENTOMUIIMHA B TKAaHW OpPraHU3Ma U, TAKUM 00pa3oM,
MOBBIIIICHHBIM €T0 COJCPKAHUEM B KPOBHU

13.  Vkaxwure, 4To cONMIKAET AKTUHOMHULIETHI U OaKTEpUHU KaK MPOJIYLIEHThl aHTUOMOTHUKOB:

1. reHoMm He 3aKJIIOYEH B SAPO

2.  (GOpMHUPYIOT BO3IYIIHBIA MULICTUN

3. KJETOYHas CTeHKa COCTOUT U3 XUTHHA

4.  Hamu4yue MUTOXOHAPUIN

1 Vkaxure, C UeM, MPEeKIEC BCEro, CBSA3aH POCT AaKTHBHOCTH TMPOJYIEHTa aHTHOMOTHKA B
OMOTEXHOJIOTHYECKOM MPOU3BOICTBE:

2. O0I00POM TOAXOSIIETO MTaMMa

3. 00paboTKOi MyTareHamu

4. uW3MEHEHuEeM TeMIlepaTyphl mpolecca

5.  MPOJOIKUTEIBHOCTHIO (pepMEHTAIIUN

14. HauOonee pauuoHaIbHBII TyTh OOpHOBI C ¢aroBoil mMHbeknuerd B exax (epMeHTaluu Mpu
IIPOM3BOJICTBE AHTUONOTUKOB...

y)KEeCTOUEHHUE KOHTPOJIA 33 CTEPUITU3aLMEl TEXHOIOTHYECKOT0 BO3/1yXa

YKECTOYEHME KOHTPOJIA 3a CTEPUIIM3alMEn IUTATENbHON CPEbI

MOJIy4eHHUE U UCTIOIb30BaHKe (ParoyCTOMYMBBIX IITAMMOB OMO0OBEKTA

Y)KECTOUEHHE KOHTPOJIS 3a CTepPHIIN3aIieil 000py10BaHuUs

y’KE€CTOUYEHUE KOHTPOJIA 32 GMIBTPALMOHHBIMU YCTAHOBKAMHU

5.  CyObenuHHYHBIE BaKIIUHBI - ITO:

BaKLIMHBI IPOTHUB OJIHOTO BO30YAUTES;

aHTUTE€HHBIE IETEPMUHAHTHI (O€IKN);

TeHEeTUYECKU MOAU(PHUIIMPOBAHHBIN MATOr€HHBII MUKPOOPTaHU3M;

HEMaTOTeHHblE MHUKPOOPTAaHM3MBI C KJIOHHUPOBAaHHBIM T'€HOM, KOJUPYIOIIUM aHTHUTECHHBIC
JIeTE€PMHUHAHTBI TATOT€HHOI'O OPTaHU3Ma;

16. Bompmme konmdecTBa HHTEp(EPOHA - 0L TTOJIYIAIOT U3:

1.  mecTuIHEBHBIX OJHOCIONHBIX KYJIbTYp KJIETOK KYpHUHOTO SMOpPHOHA;

2.  KyJIbTHBHPYEMBIX JICHKOIIMTOB KPOBH YEJIOBEKA, 3aPaXKCHHBIX OIPEIEIIEHHBIM BHIOM BHPYCA;

3. KYJIbTHBUPYEMBIX JIUM(OIIUTOB KPOBH YETIOBEKA, 3apaKEHHBIX OIPEIeJICHHBIM BUIOM BUPYCa;

4.  KyJapTUBUpPYEMBIX (pUOPOOIACTOB KPOBHU YETIOBEKA, 3apPAXKEHHBIX OINPEIEICHHBIM BUIOM BHUpYCa.

17.  Baxuuna DHIKEepUKC® 3TO:

1.  OuumeHHBII OCHOBHOM MOBEPXHOCTHBIM aHTHreH BHpyca rematuta B (HBsAg), momydeHHBI C
MOMOIIBIO TeXHOJoruK pekomOounanTHoi JIHK, ancopOupoBaHHbIi Ha alFOMUHUS THAPOKCHUIIE;

2.  KopnyckynsipHas cIEpTOBasi OpIOITHOTH(O3HAS BaKI[MHA, 00OTaleHHas Vi-aHTUTEHOM,;

3. AncopbupoBaHHas XuMHUecKasi OprOIHOTH(O3HAS BAaKIIMHA,;

4.  BakumHa KOopeBas KyJIbTypalbHas )KUBask CyXasl.

18.  HHrepnelkuH, CTUMYIUPYIOUINI SHIOTEHHYIO UMMYHHYIO 3aIIUTY, aKTUBHPYIOIINAN

T-muMQOIUTHI U eCTECTBEHHBIE KMIUIEPHBIE KIETKH, CIIOCOOCTBYIONINI MPOAYKIIUN aHTHTEN B-KireTkamu,
CTUMYJIUPYIOIIUN KJIETOUHYIO CEKPELHI0 BTOPUYHBIX [IUTOKUHOB U JIp.

PONMPEROAOMONE

1. WI1
2. WJI-2
3. MWII-3
4. MWII-10

Tema 3. BHOTeXHOJIOTHSI TOJYy4YeHHS] TOPMOHAJBHBIX MNMPENapaToB, BUTAMHHOB, AMHHOKMCJIOT,
¢epmenToB.

Bonpocs! 15 cemunapa 3.1 u auckyccuii
1. ®epmeHTH, WHCHONb3yeMble KaK JIEKAPCTBEHHBIE CPEACTBA: MPOTEOIUTUYECKHE (DEPMEHTHI,



aMHIJIOTUTHYECKHE, JTUNONIUTHYeCKue (GpepMeHTHl U Ap. JlekapcTBeHHbIe (OPMBI MpernapaToB (hepMeHTOB,
IPUMEHEHHE B MEULIMHE.

2. OcobeHHOCTH KyJIbTHBHPOBAHUS MHKPOOPTaHM3MOB MPOAYIEHTOB (epMeHTOB. YCIIOBHS U
COBPEMEHHBIE METO/bI BBIIEICHUS (DEPMEHTOB.

3.  buonoruueckast pojib BATAMUHOB. MeTO/IbI OJTy4eHHs] BATAMUHOB.

4. Buramun B2 (pubodnaBuH), OCHOBHBIE MPOIYIICHTHI, CXeMa OMOCHHTE3a W IYTH MHTCHCU(PUKAINH
nporiecca.

5. Mukpoopranusmsl POKapUOTHl — MPOIYLEHTH BUTaMUHA B12 u (IponuoHOBOKUCIBIE OAKTEPUU U
Ip.): cxeMa OMOCUHTE3a, PeryJsiiys OMOCHHTE3A.

6. MuxkpoOHOIOrHuecKuil CHHTE3 MaHTOTEHOBOM KHCIIOTHI.

7.  MukpoOuonoruueckuii cuate3 BuTamMmuHa PP.

8.  buorexHosornyeckoe IMpPOU3BOACTBO acKOPOMHOBOM KHCHOTHl (BUTaMHHA C): MHUKPOOPIaHU3MBI-
NPOAYIEHTHI, pa3jMYHbIE CXEMbl OHMOCHHTE3a B MPOMBIIUICHHBIX YCIOBUSAX; XHUMHUYECKHA CHHTE3
aCKOpOMHOBOM KUCIJIOTHI U CTausi OMOKOHBEPCUU B MPOU3BOJICTBE BuTamuHa C.

9. Butamunbel Tpynmel D: mpoaynmeHTHI W cxemMa OHOCHHTE3a OJpProcTepuHa; Cpeasl u  IMyTH
UHTEeHCUUKAMU OMOCUHTE3a, MoTydeHue BuTamMmuHa D u3 sprocrepuHa.

10. KaporumHOMABI W UX KiIacCUPUKAIMA, cXeMa OMOCHHTE3a, CpeIbl [UII MHKPOOPTaHH3MOB-
IPOAYLIEHTOB M Peryyisilus OMOCHHTE3a, CTUMYJATOPBl KapoTHHOOOpa3oBaHus, B-kapotuH. OOpa3oBaHue
u3 -KapoTHHA BUTAMMHA A;

11.  YOuxunons! (kopepMeHTHI Q): ICTOUHUK TOTYICHHUS: APOFNOKU U JIp. UHTEHCU(PHUKAIMSI OMOCHHTE3.

Bonpocs! 1151 ceMuHapa 3.2 u JUCKYCCHIt

1. buorexHomoruss aMUHOKUCIOT. MukpoOuonornueckuii cunre3. [Ipoaynentsl. IlpeumymectBa
MUKpPOOHOJIOTMYECKOT0 CUHTE3a aMUHOKHUCIIOT Mepea IPYTUMHU CIIOCO0aMH MOTYUYEHHUS.

2. OOmue NpUHIMIIBI KOHCTPYUPOBAHMS IITAMMOB MHUKPOOPTaHU3MOB-TIPOYIIEHTOB AMUHOKHUCIIOT KaK
NEPBUYHBIX METaO0INUTOB.

3. OcHOBHbIE MyTH pEryasiuMu OWOCHHTE3a M €ro HUHTeHCU(HUKauuu. MexaHu3Mbl OHOCHHTE3a
[JIyTAMUHOBOM KUCJIOTBL, JIN3UHA, TPEOHUHA: KOHKPETHBIE MTOAXO0/IbI K PEryJIsIUK KaXkI0ro Mpoliecca.

4. PexoMOuHaHTHbIE O€NKH, MPUHAJIKALIME K Pa3IUYHBIM TpynnaMm (U3MOJIOTMYECKH aKTHUBHBIX
BemiecTB. MHcynuH. VcTOYHMKM TONydyeHUs; BUAOBAas CHEHU(PUYHOCTH; HUMMYHOTI€HHBIE IPUMECH.
Crioco6b1 nonyuenust. CtanaapTu3anus npenapaToB HHCYJINHA.

5. PexomOuHaHTHBIH MHCYIUH ueioBeka. CrocoObl Mody4yeHUs depe3 NmpouHcyauH. CTaHaapTH3anus
[IpEnapaToB NHCYJINHA.

6. TopmoH pocra yemoBeka. MexaHW3M OHMOJIOTMYECKON aKTHMBHOCTH W TIEPCIIEKTHBHI MPUMEHEHHS B
MEIUIIUHCKON TPAaKTUKE; MUKPOOUOIIOTHYECKUI CUHTE3, KOHCTPYUPOBAHUE MPOYIIEHTOB.

7.  DpUTPONO3TUH: UCTOYHUKHU MOTY4eHUs. TEeXHOIOrHs MOJIyueHUs pEKOMOMHAHTHOTO APUTPOIOITHHA.
Cranpapruzanus.

8. CrepounmHbie TOPMOHBI: TpPAJAWIMOHHBIE WCTOYHUKU TIONYYEHHs, MTPOOIeMBI TpaHchopMaIum
CTEPOUHBIX CTPYKTYp; IpEeuMyIIecTBa OHOTpaHChOpPMALUK Tepel XMUMUYECKOH TpaHc(op-Maluei;
ITAaMMBI MEKPOOPTAaHH3MOB, 00JIa1af0IIHE CIIOCOOHOCTRIO K TpaHchopmaluu (OMOKOHBEPCHH ) CTEPOUIOB.
9.  KoHKpeTHbIE peakiMu OMOKOHBEPCHH CTEPOUI0B. MUKPOOMOIOTHUECKUI CUHTE3 THAPOKOPTH3OHA.

CuTryanHoHHBbIE 321241

3amaua 1 Ilpoananmu3upyiTe MNpEeUMyIIeCTBA OHOTEXHOJIOTHYECKOTO IPOM3BOJICTBA BUTAMHUHOB Ha
KOHKPETHBIX MPUMEPAX U OMPEACIIUTE €r0 OCHOBHBIE HEIOCTATKH.

3amaua 2 [Ipu mpousBojcTBe BuTamMuHa PP OGMOTEXHOJIOTMYECKUMH METO/IaMH: KaKue PEKOMEHJIAINH 10
ONTUMATBHBIM YCIOBHSM (EepMEHTAIIMN MPOIYIIEHTa HUKOTHMHOBOW KHCIOTHI (BuUTamMuHa PP) MokHO
MPEITIOKUTH?

3amauya 3 Ilomyuenue cyOcTaHIIMM aCKOPOMHOBOM KHCIOTHI SIBIISIETCS MHOTOCTQJMMHBIM IMPOLIECCOM, B
KOTOPOM COYETAIOTCSI METObI OPTAaHMYECKOTO ¥ MUKPOOHOJIOTHYECKOTO CHHTe3a. Kakol mpeaiecTBeHHUK
ACKOPOMHOBOW KHUCIIOTHI MOJIYYAIOT C MCIOIh30BAHUEM OMOTEXHOJIOTHH M KaKOBO 3HAYEHHE ITOTO dTama
JUJISL BCETO Tpolecca B 1eom?

3amaya 4 B ycioBUsAX OMOTEXHOJOTHMYECKOTO MPOM3BOJACTBA KAaKWE BUTAMUHBI TPymIbl B MoryT ObITh
MOJTYYCHBI C UCTIOJIh30BAHUEM MHKPOOHUOJIOTHIECKOTO CHHTE3a?

3amaga 5 IIpom3BOACTBO (EpPMEHTOB WMEET OMPEICIICHHYIO CIENU(UKY HUX TMOJYYCHHUS C TTOMOIIBIO



ouotexHonoruu. Onpenenure 3Ty cnenu(uUKy B COOTBETCTBHH CO CBOMCTBAMH caMHUX (DePMEHTOB.

KonTpoJsbnas padora 3.

1.

buomacca ykcycHokmcnbix Oaktepuii (Gluconobacter oxydans), ucmosnb3yemMas B MPOH3BOJICTBE

aCKOp6HHOBOﬁ KHCJIOTBI, COACPKUT 3HAUYUTCIIbHOC KOJINUYCCTBO!:

N

2-keTo-L-TyJI0HOBYIO KHCIIOTY

d-copbura

youxunoH-10

KoQ9

Henocratku kymbTyp apoxokenogoOHsix rpuboB Eremothecium ashbyii m Ashbya gossipii —

MPOJIyIIECHTOB BuTaMuHa B2 :

grwONDEREPODROMONE

JICTKO pa3pylmiaroTCAa B HCfITpaJ'II:HBIX " IICJIOYHBIX Cpeaax

HECTa0MIILHOCTH TPU XPaHEHUH Ha TBEPABIX CPElax BO BCEM JHAara3oHe TEMIIepaTyp
HECTAaOMIILHOCTD IIpHU XpaHCHUHU B X XUJIKHX IMUTATCIbHBIX CPCAax

HakoIuleHue puboduaBrHa B GuoMacce npoayLeHTa

Muxkpoopranu3M-IpoayLeHT BuTaMuaa D

Saccaromyces cerevisiae

E.Coli

Candida maltosa

Blekslea trispora

. HpeI/IMy'H_[eCTBOM TFCHHOWHKCHCPHOI'O MHCYJINHA ABJIACTCA...

BBICOKAsI aKTUBHOCTH
MEHbIIIasl AJUIEPTeHHOCTh
MEHbIIIast TOKCHYHOCTD
OoubIIas CTaOMILHOCTD
BBICOKAsI YUCTOTA POAYKTA

5. HpeI/IMyIJ_IeCTBO NOJIYUCHUS BI/I,Z[OCHGI_II/I(l)I/I‘IeCKI/IX I 4CJIOBEKaA OcIIKOB IIyTeM MI/IKpO6I/IOJ'IOFI/ILIeCKOFO
CHHTC3a...

pocToTa 000pyA0BaHUs

9KOHOMHYHOCTh

KaueCTBO CHIPbS

CHSITHE dTUYECKUX MPOOIIeM

CTaOUIILHOCTH IPOU3BOJICTBA

Pa3zpaboranHas TEXHOJIOTHS TOTYyYSHHUS PEKOMOMHAHTHOTO 3PUTPONIOITHHA OCHOBAHA Ha YKCIIPECCUU

B KJIeTKax OakTepuit

B KJIETKaX JIPOXKKEH

B KJIETKaX pacTeHHUU

B KYJIbTYPE )KUBOTHBIX KJIETOK
MPUPO/IA KJIETKU HE UMEET 3HAYCHUS

7. Ilpu olleHKe KauecTBa FTeHHOWHKEHEPHOTO MHCYJIMHA TpeOyeTcs yIAenaTh 0COOEHHO Oolblliee BHUMAaHUE
TECTy Ha...

el

5.

CTepUIILHOCTD
TOKCUYHOCTD
aINIEPreHHOCTh
MMUPOTCHHOCTh
CcTaOMILHOCTD

B nuratenpHyI0 cpemy Nnpu KyJbTHBHUPOBAHWH MPOMMOHOBBIX OakTepwii mpu OMocHHTe3e BUTamuHa B12
BHOCSTCS COJIH:

A. Momubnena b. Xpoma

B. Ko6anbra I'. [luaka

J. Hukens

Tema 4. IlpenapaTbl Ha OCHOBE KUBBIX KYJbTYP MUKPOOpPranusmoB. [Ipoouorukn. JlekapcrBeHHble
CpPeACTBA U3 HATYPAJIbHOI0 PACTHTEJIBLHOIO CHIPbS M KYJbTYPbI KJIE€TOK U TKAHEH pacTeHuil



Bonpocs! 1151 cemunapa 4.1 u auckyccuii

1. OOGmue mpoOiIeMbl MHUKPOIKOJIOTMH YEJOBEKa: IMOHATHE CHUMOHMO3a; pa3jMyHble BUABI CUMOHMO3a;
pe3uieHTHas MUKPO(II0pa )KeTyJ0YHO-KUIIEYHOT 0 TpakTa. DyHKIUK CUMOMOHTHON MUKPODIOPHI.

2.  MexaHHU3Mbl aHTarOHUCTHYECKOTO BO3ACHCTBHS OM(HI0- M1 MOTOYHOKHUCIBIX OAKTEPH Ha yCIOBHO-
HaTOreHHY MUKpogopy. JucbakTeprnos, IpUUMHbl BOSHUKHOBEHMS.

3. TIpomsBoxctBo mpemnaparoB HopModuiopsl. TpeboBaHUS K ITAMMaM MUKPOOPTaHU3MOB CUMOMOHTOB.
4.  OO6wmas cxema TeXHOJOTHYECKOro Mpolecca NpoU3BOICTBA IPOOUOTHKOB.

5. MoHomnpenaparel W Tpemaparbl Ha OCHOBE CMEIIAHHBIX KYJIbTYp; JIEKAPCTBEHHBIE (HOPMBI
ouduymobaKTeprHa, KOJIMOAKTEepHUHA, JaKTOOAKTepUHA.

6. ACCOPTUMEHT HWMIOPTHBIX W OTEYECTBEHHBIX JIEKAPCTBEHHBIX CPEACTB HOPMO(DIOPOB Ha
OTEYECTBEHHOM pBIHKE.

7. PactuTenbHbII MUP Kak MCTOYHHMK CBIpbS Ul pa3IMYHBIX OTpaciied HapoJHOro XO034HCTBa.
JlocTOMHCTBa OMOTEXHOJIOTHH B MOJIy4eHUH OMOJIOIMYECKH aKTHBHBIX BEILECTB HA OCHOBE KYJBTYpP KJIETOK
Y TKaHEW pacTeHUM.

8. OOnactu HCIONB30BaHMUSA KYyJIbTYp KIETOK pacTeHUH. YCIIOBUS Iepexofa Ha IOJydeHHe
JIEKapCTBEHHBIX [IPENapaTOB Ha OCHOBE KJIETOK PACTEHUH.

9. TloHsTHE KyJIbTYpHI KIETOK M TKaHel pacTeHui. TOTUIIOTEHTHOCTh PACTUTEIbHBIX KIETOK.

10.  KamnycHble ¥ CyCIIEH3UOHHBIE KYJIBTYPBI, UX XapaKTePUCTUKA.

11. TlogOop MHrpeIueHTOB cpeabl KyJIbTUBUPOBAHUS JJIi 0OECIEUEHMs] pOCTa M CHHTE3a MPOJYKTOB
BTOpUUYHOro MeTabonu3Ma. [IpuMepbl coCTaBOB MUTATENIBHBIX CpeE.

12.  ®UTOrOpMOHBI, KaK PETYJSATOPHI POCTA PACTUTENBHBIX KIETOK B KYJIbTYpax (IpUMEPHI).

13.  dakropsl (TeMnepaTypa, OCBEILIEHHOCTb, YCIIOBHS a3pallly U JIp.), BIUSAIOLINE Ha CUHTE3 U CTENEHb
HaKOIIJICHUSI BTOPUYHBIX METa0OIUTOB.

14. OcobeHHOCTH KyJIbTUBUPOBAHUS KIETOK PACTEHUH 10 CPaBHEHUIO C MHMKPOOHOJIOTHYECKUM
CHUHTE30M.

15. OcHoBHbIE pazzenbl (3Tambl) MpPH MOJYYEHUH OMOJIOIMYECKH AKTHBHBIX BEIECTB M3 KYJIbTYpPbI
pacTUTENbHBIX KieToK. OOmias cxema IMOJIydeHUs MPOAYKTOB BTOPHUYHOTO METAa0OIM3Ma M3 KYJIbTYpPHI
pacTUTENbHON TKaHH.

16. IlpuMeHeHHME PACTHUTENBHBIX KIIETOK Il TpaHCc(HOpMAIMH JIEKAPCTBEHHBIX BELIECTB; MOJTYYCHUE
JUTOKCHHA, MEHTOJIA.

17.  JlekapcTBEeHHBIC TpenapaThl, IMMOJydaeMble W3 KYJIbTYp KJIETOK J>XCHBIIEHS, POIHMONBI PO30BOM,
BOpoOeiiHNKa, CTEBUM, HATIEPCTAHKHU, TabaKka U Jp.

18. Meronbl KOHTPOJIS M UACHTH(PHUKAIIMA OMOMACCHI U MPETapaToB, MOTYYCHHBIX METOJIOM KIIETOYHOMH
OMOTEXHOJIOTUH.

CuTryanHoHHBbIE 321241

3amaua 1 B mpou3BoACTBE IEKApCTBEHHBIX CPECTB, B YACTHOCTHU MPHU TOJYICHUH aJKAJTIOUOB, JOBOJHHO
gacto Mop(oyornueckas Crenuaan3anusi KIETOK SBISETCS OCHOBHOHM MPEANOCHUIKOW I aKTUBHOTO
cuHTe3a. KakoBa CBsI3p MEXKIY KOJMYSCTBECHHBIM BBIXOJIOM QJIKAJIIOWJIOB M CBOWCTBAMH KaJUTyCHOU
KYJIBTYpPBI KIETOK?

3agaua 2 Ilpu nomyyenun BAB pacTUTENbHOrO NPOMCXOXKICHHUS MOKHO HMCIOJIB30BaTh B KadyeCTBE
UCTOYHUKA pe3epBbl JUKOM MPHPOMABI, IUIAHTAIMOHHBIE KYJIBTYPHl M KYJIBTYPHl PaCTHTEIBHBIX
JIEKapCTBEHHBIX CPEJICTB.

3amaya 3 [lpuBeanTe CpaBHUTETBHYIO XapaKTEPUCTHUKY KAJUTYCHBIX M CYCIIE€H3HMOHHBIX KYIBTYp TMpH
WCITOJIb30BAaHUU MX B KauecTBE cyOcTpara /s nmonydeHusi bBAB 6norexHomornueckumMu MeTofamMu. 3aiada
4 Omnpenenure posib U 3HAYCHUS (EPMEHTOB PACTUTENBHBIX KIIETOK C IEThI0 MOMyUYeHUs] OMOIOTHYECKUX
JIEKapCTBEHHBIX CPEJICTB.

3amava 5 B mpomecce ¢pepMEeHTAIMN PACTUTENBHBIX KIETOK ISl YBEIMUEHUS BBIXOJA IIEJIEBOTO MPOIYKTA
(HampuMep, MHUKOHUHA) ObUIO MPEIJIOKEHO 3HAYUTEIBLHO YBEIUYUTH 00beM depmenTepa (6omee 2000 ),
UCIIOJIb30BATh TPEXJIONACTHYIO MENIANKY, YBEIHUYUTh MOIa4y KUCIOPO/Ia U MOBBICHTH BIAXKHOCTH ¢ 50% 10
60-70%. Onpenenute, Kakue OIIMOKU ObUIH JOMYIIEHbI IPU BBIOOpE YCIOBUM (pepMeHTAIIIH.

3amava 6 B ycnoBusx (hapmMarieBTHUECKOro MPOU3BOJICTBA KAKMM 00pa30M MPOIIECC CYIIKH MOXKET OKa3aTh
BJIMSTHUE HA KaUueCTBO MpernapaToB HOPMODIOpHI?

3amaga 7 OOOCHYiTe BO3MOXKHBIE METOJbI CYIIKM M BHUJBI CYIIKM M BUABl CYIIMJIOK MPHU IOJYYCHUU



JJAHHOM TPYIIIBI IPENnapaTos.

KonTpoasnas patora 4.

K monmxoMrnoHeHTHBIM TPOOHMOTHKAM OTHOCSTCS Mpenaparthl Bce, KpoMe:

Anunnak

budukon

JIunekc

budunun

Jlis mpeniapaToB HOPMOGIIOPHI OOLIUM SBIISETCA:

CIOCO0 M3TOTOBJICHUS

HapeHTepalIbHbIA cr10co0 BBEIECHUS

yCIJIOBUS IPOU3BOJICTBA

Ouosiornyeckas akTUBHOCTb

Bun cymku, MCnoib3yeMblid MPH MPOU3BOICTBE IMPENapaToB MPOOHOTHUKOB, C LENBIO YBEITHUYCHHS
CPOKOB JKU3HECIIOCOOHOCTH OaKTepuil.

1. cymka u3 3aMOpOXKEHHOI'O COCTOSIHUS 0] BAKYYMOM

2.  CylIKa Ipu aTMOC(HEPHOM JaBJICHUH

3. CyHIKa ¢ IOMOIIBIO aICOPOCHTOB

4.  KOHBEKTHBHas CyIIKa

4. IIpeuMyn1eCTBOM PaCTUTEIBHOTO CHIPhS, II0Jy4aeMOro

IPU BBIPALLIMBAHUU KYJIBTYP KIIETOK, IIEPE ChIPbEM, MTOJIy4a€MbIM U3 IUIAHTALMOHHBIX WM IUKOPACTYILHUX
pacTEeHUH, SABJISAETCH...

OoJbIast KOHIICHTPALHUS ETIEBOTO MPOIYKTa

MeHblIasi CTOUMOCTb

CTaHJIapTHOCTh

OoJiee MpocToE U3BJICUEHHE LIEIEBOT0 MPOAYKTa

0oJ1ee mpocTasi OYMCTKA 1EJIEBOT0 IPOAYKTa

. AYKCHHBI — TEPMUH, 110J1 KOTOPbIe 0OBEANHSAIOTCS CHIELUPUUECKUE CTUMYIIATOPHI POCTA...
PaCTUTENBHBIX TKAHEU

aKTUHOMMIIETOB

YKWBOTHBIX TKaHEH

sybakTepuii

JyKapuoT

OnTuManbHble YCIOBUS KYIbTHUBUPOBAHUS M30JIMPOBAHHBIX TKaHEW M KIeToK pacteHuit: A —t = 10-
15 C°, oTHOCHTENIbHAS BIAXKHOCTH Bo3ayxa 30-40%);

b —t=25-27 C°, Bnaxuocts 60-70%; B —t = 35-40 C°, Braxxunocts 80-90%.

[TpakTHyeckoe 3HAUY€HHWE KYJIbTYp HW30JMPOBAHHBIX TKAHEW M KIETOK pacTeHui: A — O0OBeKT id
LIUTOJIOTUY T€HETUKU;

b — «o310poBNEeHNE» COPTOB LIEHHBIX KYJIbTYPHBIX pacTeHuii; B — co3ganne «0aHKOB» BUI0B PACTEHUI;

I' — nonyuenue uennsix bAB.

7. JHomonnute: CHnocoOHOCTh H30JUPOBAHHOW pPACTUTENBHONW KIETKM NEPEeUTH K BHIIOJHEHUIO
IIPOrpaMMBbl Pa3BUTHUS, B PE3YJIBTATE KOTOPOTO KYJbTUBUPYEMOM COMaTHUECKON KJIETKH BO3HMKAET LIEJI0E
pacTeHue, Ha3bIBaIoT. . .

8. B kauecTBe «TBEpIbIX» HOCUTENEH /Ul KaUTyCHBIX KYJIbTYp Yallle UCIOIb3YIOT: A — I'elid KOJUIareHa,;
b — renm xenatuna; B — renu arap arapa;

I' — renu nemnron03sI.-

9. [TutaTenbHble cpenbl JUIsl BbIPAIMBAaHUS H30JIMPOBAHHBIX TKaHEHW M KIETOK CTEPHIM3YIOT: A —
OaKTEepUIIMIHBIMU 00JTyYaTeIsIMH;

b — ucnonp3oBaHreM KOHCEPBAHTOB; B — mapom noj naBieHueM;

I' — punpTpoBaHuem uepe3 MeMOpaHHbIE (PUITHTPHI.

10. Meroapl ceneKIHMM, WCHOJb3yeMble B KyJIbType TKaHed © KIETOK pacTeHuh: A —
IPOTOIIACTUPOBAHUE;

b — ¢usnueckue n xumuueckue MeTopl; B — crioHTaHHBIE MyTalUN;

I' — Bce BbIlIE IEPEUNCIICHHOE.

11.  TexHonoruueckuit BO3ayX Ul ad3paliii U30JIMPOBAHHBIX PACTUTEIbHBIX KJIETOK CTEPUIIU3YIOT:

A — G6akTepunMIHBIMU 00y4arensiMu; b — HarpeBaHueMm;

WhrowbENMAONDERE

SR LNOOMLNE



B — punsTpoBanuem;

[' — MCTIOB3YIOT AHTUCENTHKHU.

12. Crepunusanus pacTUTEIbHBIX 00BEKTOB, BIEPBbIE BBOJAUMBIX B KYJIBTYPY in Vitro, IpOU3BOIATCS:

A — Texyunm mapoMm mpu t = 100 C°; b — mapom poxa nmaBnenuem t = 120 C°; B — OGakTepuIuaHBIMH
U3ITy4YaTes MU,

I — 06paboTKO 1e3MHUIUPYIOIITUMHU CPEICTBAMM.

13. OcobeHHOCTH KyJIbTUBUPOBAHUS KIETOK PACTEHUH 10 CPABHEHUIO C MHKPOOHMOIOTHYECKUM
CUHTE30M:

A — pasmepsl kietok pacteHuid B 50 — 100 pa3 Oonblle KJIETOK MHUKPOOPraHuW3MOB; b — BbIcOkas
OMOCHMHTETHYECKAs aKTUBHOCTH;

B — renernueckasi CTaOHILHOCTD;

I' — MmenieHHOE HapacTaHue OMOMAcChl M YBEIMUEHUE CPOKOB KYJIbTUBUPOBAHUS

14. OntuManbHBIA YpOBEHb OCBEUICHHOCTH INPH KYJbTHBHUPOBAHUS M30JMPOBAHHBIX TKAHEW M KJIETOK
pacTeHMi:

A — 300 mrokc; b — 1000 mrokc;

B — 10000 mrokc.

NEPEYEHBb BOITPOCOB K 3AYETY JIJISI IPOBEPKU TEOPETUYECKWX 3HAHUI
1. buodapmanus wiu papmaneruyeckas ouorexnonorus. Lenn u 3anaun. Cesizp OnodapMaleBTUKU C
dyHIaMeHTaTbHBIMU HaAyKaMH, HHXEHEPHO-TEXHOIOTUIECKOH 0a30ii.
2. buonoruueckue JiekapCTBEHHBIE CPEICTBA, UX CBOICTBa W crneuuduueckue uyeptol. MecTo cpeau
JIpYruX JIEKapCTBEHHBIX CpEACTB. buompemaparbl ansi JedeHHs, NPOQWIAKTUKA W TUATHOCTHKH.



3.  buooOBeKTHl Kak CPeICTBO MPOU3BOJCTBA JIEKAPCTBEHHBIX, MPO(UIAKTUICCKUX U JHATHOCTHYECKUX
npenaparoB. Kiraccudukanust 6M000bEKTOB.

4. MaxkpooOBbEKTHI )KUBOTHOTO MTPOUCXOKACHUA. OCHOBHBIE TPYyMIIbHI osydaeMbix BAB.

5. buooOBeKThl PpPacCTUTENBHOTO MPOMCXOXKACHUSA. bnooObeKThI-MUKpPOYpOBHs. OCHOBHBIE TIPYIIIBI
nosnyyaembix BAB.

6. BHOO0OBEKTHI- MAKPOMOJIEKYJIBI C (PEPMEHTATUBHON aKTUBHOCTBIO.

7.  DBHOTEXHONOrMYECKHH IpoLEcC KaK MPOMEKYTOUHBIH, KaK 3aKJIIOUMTENIbHBIM JTall CO3JaHMS
Je4eOHOro, NpopMIAKTUIECKOr0 UM JUAarHOCTUYECKOro Ipernapara

8.  IlurarenbHble cpenbl, UX KiacCH(UKALUs, OCOOCHHOCTH PELEenTyphl (COCTAaBOB) B 3aBUCHMOCTH OT
LIeJIM MCII0JIb30BaHMs U BU1a OM000beKTa. MeTo/1bl CTEpHIIN3aLuK TUTATEIbHbBIX CPE,

9. BpigeneHue, KOHLUEHTPUPOBAHME M OUYMCTKA KaK CTaJUU B MPOHM3BOJCTBE OMOTEXHOJOTHMYECKHX
IPOAYKTOB. MIX XapakTepUCTUKU U OCHOBHBIE METO/BI.

10.  CrampapTusanusi JIEKAPCTBEHHBIX CPEACTB, MOJIYYaeMBbIX MeTojaMu OuoTexHojoruu. OCHOBHBIE
napaMeTpbl KOHTPOJIS U yIpaBjieHus OuoTexHonornyeckumu npoueccamu. Enunas cucrema GLP, GCP u
GMP npu 1OKJIMHUYECKOM, KIIMHUYECKOM UCIBITAHUY JIEKAPCTBEHHBIX CPEACTB U UX MPOU3BOJICTBE.

11. OpraHuzanus KOHTPOJS 3a OXPAaHOM OKpyXaroled cpeabl OMOTEXHOJOIMYECKOro MPOU3BOCTBA.
Knaccudukanus orxomnoB. O4ncTKa U yTHIIM3ALUSA OTXO/I0B.

12.  Knerounas umxeHepus. lMcnoib3oBaHHE €€ METOJOB B CO3JAaHUM MHKPOOPraHM3MOB U KJIETOK
pacTeHH — HOBBIX IpoayLeHToB BAB. MeTonbl KI€TOYHOM MH)KEHEpUU NMPUMEHUTENBHO K >KUBOTHBIM
kjeTkaM. [lonarrue rubpuiomsl.

13. T'eHeTHuecKHsT HWHXXEHEpUS U CO3JaHUE C IIOMOIIBIO €€ METOJOB IPOJIYLEHTOB HOBBIX
JeKapCTBeHHbIX BemiecTB. Ponp mnasmuanoit u ¢arooit JIHK B reHermyeckoM KOHCTPYHPOBAHHH
IPOAYLIEHTOB OHOJOIMYECKH aKTHBHBIX BeulecTB. lloHsATHE BEKTOpa B TI'€HETHYECKON HHXKEHEPHH,
BEKTOPHbIE MOJIEKYJIbI Ha OCHOBE I1a3MuAHoN U parosoii [JHK.

14. OcHoBHble mNpUHIMIBI TexHoJoruu pekomOuHanTHOM JIHK. ®epmeHnTsl, ucnosiab3dyemble B
TeHETUYECKON MHKEHEPUU: PECTPUKTA3bI, JIMTa3bl U MEXAHU3M UX JE€UCTBUSA. | 'eHeTHUYeCcKre MapKephl.

15. T'enomuka. IlomHoe cekBeHHMpOBaHHE TIE€HOMA. 3HA4YEHHE MEXIYHApOJAHOro mpoekTa «l eHoM
YeJI0BEKa» B MEJIMKO-OMOJIOTMUYECKOM acIleKTe.

16. IIporeomuka. 3HaueHHE AJIS IPOU3BOICTBA JIEKAPCTBEHHBIX U JJUATHOCTHUECKUX CPEJCTB.

17. Merabonu3M MUKPOOHOM KJIETKH U €0 BIUSHUE HAa OMOTEXHOJOTHIONPOU3BO/ICTBA JIEKAPCTBEHHBIX
CPEICTB

18. MMMyHOOMOTEXHOJIOTHS KaK OJMH U3 pa3/eioB OMoTexHOoJoruu. OCHOBHBIE COCTABIISIONIUE U MTYTH
(GYHKLIMOHUPOBAHUS UMMMYHHOM CUCTEMBI.

19.  Baxknunsl. Onpenenenue, knaccudukannu. CocTaB BakIMH, (YHKIIUH KOMIOHEHTOB, IIPUMEPHI.

20.  TpaauuMOHHBIE METOJbI MOJYYEHHUS BaKLIMH, T€HHO-MH)KEHEPHBIE )KUBbIe BaKIIMHbI. CpaBHUTEIbHAS
xapaktepucTtika. CTanaapTH3anus.

21.  CeBopotku. Onpenenenue, MeTo bl noxydeHus. CTaHgapTH3arys.

22.  bakrepuodaru. OnpeneneHue, METOABI MTOTYIEHUS. ACCOPTUMEHT.

23. VuTepneWkuHBl: MeXaHU3M  OWOJOTHMYECKOW  aKTUBHOCTH; MEPCHEKTHUBBI  MPAKTHYECKOTO
NpUMEHEHUA. MHKPOOHOJIOTHYEeCKU CUHTE3 HHTEpJeUKHHOB. [loiaydeHue mpoaylEeHTOB MEeTOJaMu
TeHEeTUYECKOM nHxkeHepuu. [lepcrekTuBbl OMOTEXHOIOTHYECKOTO MPOU3BO/ICTRA.

24. Unrepdeponsl. Knaccupukamus. Bupocnenmmduanocts wuHTEpPEpOoHOB. MeTOmbl TOTYYCHHUS
UHTEPPEPOHOB U UX OTPAHUUYCHUSI.

25.  AHTHOMOTHMKM KakK OMOTEXHOJIOTMYECKHE NPOAYKTH. bHojormueckas poiib aHTHOMOTHKOB Kak
BTOPUYHBIX METAOOJIUTOB.

26.  IIpomyneHThI aHTHOMOTHKOB, UX XapaKTEPUCTHKA. METOAbI CKPHHUHTA MTPOIYIICHTOB M COXPaHECHUS
IITAMMOB.

27. buocuHTe3 aHTHOMOTHUKOB: MYJIbTH(PEPMEHTHBIC KOMILUIEKCH, COOpKa yIIEpPOIHOrO CKeleTa
MOJIEKYJI aHTUOMOTHKOB, TIPUHAJICKAIINUX K OeTa-TaKTaMaM.

28. buocuHTE3 aHTHOMOTUKOB: aMUHOTJIMKO3HUOB, TETPAIIMKINHOB, MAKPOJIHJIOB.

29.  OOuue 3aKkOHOMEPHOCTH (PEPMEHTAIIMOHHOTO TIPoIlecca OMOCHHTE3a aHTUOHMOTHKOB.

30.  ®dakTophl, BIHUSIONINE HA MHTEHCUBHOCTh OMOCHHTE3a aHTHOMOTHKOB.

31. BrolueneHue U OYMCTKAa aHTHOMOTUKOB (MPUMEPHI UCTIONB30BaHUS MPOLIECCOB SKCTPAKIINHU, COPOIUH,



MeMOpaHHBIX — TexHonoruif). Cymka npenapaToB aHTHOMOTHUKOB, HCHOJb3yeMas — ammaparypa.
Cranpaptu3anus aHTUOMOTUKOB. KOHTpOIIb KauecTBa JIEKapCTBEHHBIX (POPM aHTHOMOTHKOB.

32. MexaHu3Mbl JeHCTBUS aHTUOMOTHKOB. MeEXaHU3Mbl PE3UCTEHTHOCTH OaKkTepuil K aHTUOMOTHKAM.
[Tytn npeonosieHns aHTUOMOTUKOPE3UCTEHTHOCTH.

33.  ®epMeHTHI, HCMOJIb3yeMble KakK JIEKAPCTBEHHBIC CpPEJCTBA: IPOTEOTUTHUECKUE (HEPMEHTHI,
aMWJIOJUTUYECKHE, JTUIONUTHYeCKHe GepMeHThl U Ap. JlekapcTBeHHbIE (hOpMBI MpenapaToB (pepMEHTOB,
IPUMEHEHNUE B MEAMIIMHE.

34.  buosormdeckas pojb BUTAaMHUHOB. MeTobl TorydeHus: BuramuHoB B2, B12, PP, /1.

35. buoTexHOJIOrHMYECKOE MPOM3BOJACTBO ACKOPOMHOBOHM KHCHOTHI (BUTamMuHAa C): MUKpPOOpPTaHW3MBI-
IPOAYLEHTHI, pa3iMyHble CXEMbl OHOCHHTE3a B IPOMBIIUICHHBIX YCJIOBUAX; XMMHUYECKMH CHHTE3
ACKOPOMHOBOM KUCIIOTHI U CTausi OMOKOHBEPCUU B MPOU3BOJCTBE BuTamuHa C.

36. KaporuHouasl M uX Kiaccuukauus, cxemMa OHOCHUHTE3a, cpelbl I MHUKPOOPIaHU3MOB-
IPOAYIIEHTOB M PEryJisilusi OMOCHHTE3a, CTUMYJISATOPBI KapoTuHOOOpa3oBaHus, B-kapotuH. OOpa3oBaHue
u3 -KapoTHHA BUTAMMHA A;

37. buoTtexHONOTHsI AMHHOKHCIOT. MukpoOunonorundeckuii cunre3. I[Ipomgynentsl. IIpenmymiectsa
MHUKPOOHOJIOTHYECKOTO CUHTE3a AMUHOKHCIIOT Mepel APYTUMH CIOCO0aMU MOJTyUeHHSL.

38.  OcHOBHBIE MyTH pETYJISAIMH OHOCHHTE3a W €ro HMHTEHCH(pHKAIUA. MexaHu3Mbl OHMOCHHTE3a
[JIyTaMUHOBOM KHCIIOTBI, JIN3UHA, TPEOHNHA: KOHKPETHBIE MOAXO0/IbI K PETYJISILMU KaX/10ro MpoLecca.

39. PexkomOuHaHTHble O€JIKM, NPUHAAIEKAIIME K PA3IUYHBIM IpynnaM (U3MOJOTHYECKH aKTHBHBIX
BemecTB. MHCynmuH. VICTOYHHMKH TONy4YeHHs; BHUAOBas CHENM(PUYHOCTh; HMMMYHOTEHHBIC IPHMECH.
Crioco6s! nonyuenust. CtanapTusanus npenapaToB HHCYJINHA.

40. TopmoH pocra venoBeka. MexaHu3M OMOJOTHMYECKOW aKTHBHOCTU W TEPCIIEKTUBBI IPUMEHEHUS B
MEIMIUHCKON PAaKTUKE; MUKPOOHUOJIIOTUYECKUI CUHTE3, KOHCTPYUPOBAHUE MTPOYLIEHTOB.

41. DOpuTpOmO3THMH:  HCTOYHUKM  TOJy4deHHs.  TexHoyorus  MOJy4eHHs]  PEKOMOMHAHTHOIO
spurponodThHa. CtaHgapTU3anusl.

42. CrepougHble TOPMOHBI: TPAJAWIMOHHBIE WCTOYHUKM TIIOJYYEHHs;, MPOOJIEeMBI TpaHchopMaum
CTEPOUIHBIX CTPYKTYp; IpeuMyllecTBa OHOTpaHChOpMaLUU Tepel XMMHUYECKOH TpaHc(op-Maiuei;
ITaMMbl MUKPOOPTAaHU3MOB, 00JIaIat0IIHE CIIOCOOHOCTHIO K TpaHchopmaruu (OMOKOHBEPCHUH ) CTEPOUJIOB.
43.  OOmwue mpobGieMbl MUKPOIKOJIOTUM YEJIOBEKA: MOHATHE CHUMOMO3a; pa3iuyHble BUABI CUMONO3a;
pe3usieHTHast MUKpoQIopa KelnyA0YHO-KUILIEYHOT 0 TpakTa. @YHKIIMY CHUMOMOHTHON MUKPOQIOPHI.

44,  MexaHHU3Mbl AaHTarOHUCTUYECKOTO BO3JEHCTBUS OM(PHI0- U MOJTOYHOKHUCIIBIX OAKTEpHid Ha YCIOBHO-
NaTOreHHY0 MUKpoduopy. JucdakTepros, IpUuuHbl BO3HUKHOBEHUS.

45. IlpousBoacTtBo rmpenaparoB HopMmodiopsl. TpebGoBaHus K IITaMMaM MHKPOOPTaHU3MOB
CUMOMOHTOB.

46. OOmas cxema TEXHOJOTMYECKOTO IMpoliecca MPOU3BOACTBA MPOOMOTHKOB. MoHompenapaTrsl U
npenapaTtl Ha OCHOBE CMEIIAHHBIX KYJIbTYp; JIEKapCcTBEHHbIE (opMbl  OupuIyMOaKTepUHAa,
KOJINOAKTEepHHA, JIAKTOOAKTEpHHA.

47.  PacTuTenbHbII MUp KaK HCTOUHUK ChIPbS JUIsl pa3JIMYHbIX OTpacield HapogHoro xo3siicTBa. O0nactu
MCIIOJIb30BaHUs KyJIbTYp KJIETOK pacTEHUI. Y CJIOBHS NIEpeEX0a Ha MOJIyUYEHHUE JIEKAPCTBEHHBIX IIPENapaToB
Ha OCHOBE KJIETOK pacTeHMi. JlekapcTBeHHbIE Mpenaparhl, MOJydyaeMble U3 KYJIbTYp KJIETOK KEHbILIEHS,
POMOIIBI pO30BOii, BOpoOeitHNKa, CTEBUU, HATIEPCTAHKHU, Tabaka u Jp.

48. TlonsTHe KynbTypbl KJIETOK W TKaHEH pacTeHWd. TOTHIOTEHTHOCTh PACTUTEINBHBIX KIIETOK.
KamrycHble U cycrieH3MOHHBIE KYIbTYpbI, UX XapakTepucTuka. OCOOEHHOCTH KYJIbTUBUPOBAHUS KIIETOK
pacTeHHi 110 CPAaBHEHUIO C MUKPOOHOJIOTHYECKUM CUHTE30M.

49. TloxOop MHIPEIUEHTOB Cpenbl KYJIbTUBUPOBAHUS JJs OOECIEeUYeHUsT pOCTa U CHHTE3a MPOJYKTOB
BTOpUyHOro Metabomusma. I[lpumepsl coctaBoB mnuTartenbHbIX cpene. Dduroropmonsl. DakTOphI
(TemmepaTypa, OCBEIICHHOCTh, YCIOBHS a’pallidl U Ap.), BIUSAIOLIME HA CUHTE3 M CTENEeHb HAKOIUICHUS
BTOPUYHBIX METAOOJIUTOB.

50.  OcHoBHbIe pa3zgensl (Tambl) MPU TMOTYYEHUH OUOJIOTHYECKH AKTHBHBIX BEIIECTB U3 KYJIBTYPHI
pacTuTeNbHBIX KiIeToK. OOmas cxema MOJIy4eHUs MPOAYKTOB BTOPUYHOTO MeETa0OIM3Ma U3 KYJIbTYpPbI
pactuTenbHOM TKaHU. [IpuMeHeHne pacTUTENbHBIX KIETOK AJIsi TpaHC(OPMAITUH JICKAPCTBEHHBIX BEIIECTB.



NEPEYEHDb MPAKTUYECKHNX 3AJAHUM 1JI51 IPOBEPKA COOPMUPOBAHHOCTH
KOMIIETEHIIUU

1. HMMMyHOOMOTEXHOJOrHS BHOCHUT BeCOMBIH BKiajg B co3ganue JIC, mnpopmiakTHdeckux u
JMarHoCcTHYecKux npenapatoB. OHAKO HE y BceX JIOAEH M HE BCerja MMMYHHas cucTeMa 00ecreynBaeT
3alIUTYy OPraHu3Ma OT PAa3TUYHBIX MUKPOOHBIX M BUPYCHBIX MH(pekmuid. OHa MOXKET ObITh HeaJeKBaTHa
BHEIIHUM YCJIOBHUSAM, U MHOTJa TpeOyeTcsl HOMOILb B YCUICHUH UMMYHHOro oTBera. ComoctaBbTe BH/bI
U [eJI1 HMMYHHM3A1HH € KJIaccu(pukanmeil BAKIHH 0 CII0c00aM HX NOJTy4YeHUs] M IPUMEHEHHI0.
2.  VIMMyHOOMOTEXHOJIOTMsSI BHOCHUT BecoMblii Bkiax B coszzanue JIC, mnpodunakTHueckux u
JMarHOCTHYECKUX npenapaToB. OHAKO HE Yy BCeX JIIOJAEH M HE BCErja MMMYHHAsi CUCTeMa 00eCIieynBaeT
3alIUTy OpraHu3Ma OT Pa3jIM4YHBIX MUKPOOHBIX M BHPYCHBIX MHGeKkuuil. OHa MOXeT ObITh HeaJeKBaTHA
BHEIIHUM YCJIOBHUSIM, M HHOIZA TpeOyeTcss IOMOLIb B YCWJIEHUUM HMMYHHOro oTBeTa. CBSKHTE
aTaKymolue areHTbl (KCEHOOMOTHKM) C OTBeTHOl peakuueill OpPraHmM3Ma, HMCIOJb3ysl NOHATHS
«AHTUTeH», KAHTUTEJI0», KAHTHUTeHHbIE IeTEPMHUHAHTHD) (<ONHUTONbI»),
«TranTeHbI».
3. HMMyHOOMOTEXHOJIOTHS BHOCHUT BeCcOMbI Bkimax B co3manue JIC, npoQHUIaKTHUECKUX H
JMarHocTHYecKuX npenapatoB. OHAKO HE Yy BceX JIOJEH M He Bcerja MMMYHHas cucTemMa o0ecreynBaeT
3alllUTy OpraHu3Ma OT PA3JIMYHBIX MUKPOOHBIX M BHUPYCHBIX MH(eKuui. OHa MOKET ObITh HeaJeKBaTHA
BHEIIIHUM YCJIOBUSIM, U MHOT/Ia TpeOyeTcsl IOMOIb B YCHJIEHUN UMMYHHOTO oTBeTa. [IpokoMMeHTHpYIiTe
NPOsiBJIeHHe HMMYHHOI'0 OTBETA M CIIOCO0BI ero yCHJIeHHS.

4.  ComocTaBbTe BaKIUHBI U CHIBOPOTKU KakK MPO(HUIAKTUYECKUE CPEACTBA: 10 UMMYHHOMY OTBETY; 1O
Croco0y MOTyYeHUs ¥ MPUMEHEHHIO; TI0 () (HEKTUBHOCTH MX UCIIOIH30BaAHUSI.

5.  OxapakTepusyiiTe mpenaparbl JKHUBBIX KYyJIbTYp MHKPOOPTaHM3MOB, YYMTHIBas: CBOMCTBa
NpOOHOTHUKOB; MHMKPOOPTaHU3MBbI, CIyXall[leé OCHOBOW MJIS IOJIydeHHs] MPOOMOTHKOB M TpeOOBaHUS K
0M000BEKTaM B YCJIOBMSIX IPOMBIIIJIEHHOIO IPOU3BOJCTBA; OCOOEHHOCTH (epMEeHTaluu (pekuM,
HPOIOJDKUTEIBHOCTb, ONTUMAbHBIE (a3bl pPOCTa); OCOOEHHOCTHM HX TNMPHUMEHEHHs (BHIbI IPENaparos,
napaMeTpbl CTaHIaPTU3ALUN U BOZMOXKHOCTh COYETAHUS C aHTHOMOTHKAMMU).

Taboauna 9 — HpI/IMepbl OLCHOYHBIX CPEACTB C KJIII0YaMH IPpaBUWJILHBIX OTBETOB

N Bpewms
BUJIBHBIA OTBET
Ne /it Tun 3aganus DopMyIUpPOBKA 3a/1aHUS BBITIOJTHEHUS

(B MUHYTaX)
OITK-1. CriocoOeH HUCIob30BaTh OCHOBHBIC OHOIOTHYECKUE, (PU3NKO-XUMHUCCKUE, XUMUUCCKUE, MATEMATHICCKHE METOIbI
1t pa3paboTKH, UCCIeAOBaHUN U KCTIIEPTU3bI IEKAPCTBEHHBIX CPEACTB, U3TOTOBICHHS JIEKAPCTBEHHBIX MPENAPaTOB;

IMTK-4. CrnocobeH ydacTBOBaTh B MOHHUTOPHWHIE KadecTBa, Y(P(PEKTUBHOCTH W OE30MACHOCTH JIEKAPCTBEHHBIX CPEICTB U
IMeKapCTBEHHOTO PACTUTEIBHOTO CHIPhS

1. 3ananue UeMm ompenenseTcs pocT aKTHBHOCTU 1 1
3aKPBITOTO THIIA [TPOIYLIEHTA AaHTHOMOTHKA B
OMOTEXHOJIOTUYECKOM ITPOU3BOICTBE:
1o 100POM MOIXO/SIIETO ITaMMa
00paboTKOM MyTareHaMu

M3MEHEHHEM TeMIIepaTyphl mpolecca

4. IpOJIOIKUTENLHOCTBIO (hepMeHTaIn
2 [IpoaylieHTOM CTPENTOMUIIMHA SBISETCA: 4 1
Saccharomyeces cerevisiae
Penicillium chrysogenum
Bacillus polymyxa
Actynomyces

3 JJ1s IOMTy4€eHUs ONPEAETICHHOrO TUIA 4 1
MEHUIMJUTMHOB HEOOXO0MMO BBEJICHHE B
MTUTATEIBHYIO CPEy €ro METabOINIECKOTro
MpeALIeCTBEHHHUKA!
5,6-1MMeTHIIOEH3 UM AA30J1a
ITUMETHIITUPOBUHOT PAIHYIO KHCIIOTY
(ECHIITYKCYCHOM KHUCIIOTHI




a-aMHHOﬂHHHHHOBOﬁ KHCJIOThI

PazpaboTaHHast TEXHOJIOTHS ITOJTyIEHUS
[PEKOMOWHAHTHOTO SPUTPOIIOITHHA
OCHOBaHa Ha

PKCTIPECCHH TEHA...

B KJIETKax OakTepuit

B KJIETKaX JPOKKEHN

B KJIETKaX pacTCHUI

B KyJIbTypE KHBOTHBIX KIIETOK
[IpUpOJa KJISTKH HE UMeeT 3HaUeHUs

IAYKCHHBI — TEpPMHUH, IOl KOTOPbIE
00BETUHSIOTCS CIICHU(BUICCKUE
CTUMYJISITOPBI POCTA...
[PAaCTUTENBHBIX TKaHEH
AKTUHOMMIICTOB

PKUBOTHBIX TKaHEH

byOakTepuit

PYKapHOT

B nurarensHyio cpexy npu
KyJIbTHBUPOBAHUH MPOITMOHOBBIX OAKTEpHid
mpu OnocuHTe3e BUTaMuHa B12 BHOCATCS
COJH:

Monubaena

Xpoma

[unka

DKenesa

KobanpTa

[Ty pernapaToB HOPMOGIIOPHI OOIIIHM
IIBJISICTCA .

CII0COO M3rOTOBICHUS
mapeHTepaibHbIil CIOCO0 BBEICHHS
[YCIIOBHSI IPOM3BOICTBA
OUOJIOrnvecKasi aKTHBHOCTh

B kauecTBe «TBEP/AbIX» HOCUTENEH /ISt
KaJTyCHBIX KYJIBTYp Yalle UCIOIb3YIOT:
|- resTi KoJUTareHa;

- Te/u JKeIaTuHa,

- renu arap arapa;

- TeJH IeJUTIOJIO3HI.

Crepunusanuss PpacTUTENbHBIX OOBEKTOB,
BIEPBbIE BBOAMMBIX B KYJIBTYpY in vitro,
TPOU3BOATCS:

— Teky4uM napoM npu t = 100 C°;

- mapom poa nasienuem t = 120 C°;

— OaKTEepHIMIHBIMHA PACTBOPaMHU
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OnTUManbHBIA TEMIIEPATYPHBIN PEXXUM
[Pa3BUTHSI MUKPOOPTaHU3MOB-ME30(HIIOB
COCTaBIISIET:

1 - 45-90 °C;

2 - 10-47 °C;

3 — okoso 37 °C;

4- 25 -30 °C;

5 - ceerme 90 °C.

3amanne
OTKPBITOTO U
CMEMIaHHOTO
THIIA THIIA

KakymMu CBOWCTBAMH IOJDKHBI  00J1a1aTh
MHKPOOPTaHU3MBI, KOTOpbIE TUIAHUPYETCS]
HMCIIOJIb30BaTh B KAaueCTBE IIPErapaToB —
MPOOHUOTHKOB IS HOpMaJIn3aIuy|
MUKpodIOpEI?

/1)1 mpenapaToB HOPMOQIIOPHI OOIIIM
MBIIIETCS:

CII0CO0 M3rOTOBICHUS

MapeHTePaTbHBIA CIIOCOO BBEICHUS

Takue MHKPOOPTaHU3MB]
ITOJKHBI o0manath)
TOCTAaTOYHON CKOPOCTBIO POCTA|
M aAre3MBHBIMH CBOWCTBAMHU

[YCIIOBHISI TPOM3BOJICTBA




OHOJIOrMYeCKast aKTHBHOCTh

Kakne TEXHOJIOTUYECKHE
OCHOBaHHBIE U1 (DPU3UKO-XUMHUYECKUX
CBOMCTBaX OENKOB, WCHOJIB3YIOTCSA JUIs
MOTy4eHHs UMMYHOTJIOOYJIMHOB U3 IUIa3MBI
ImoHOpOB?

IMPOUECCHI,

(OCHOBHBIM MpUEMOM  ABJIACTCH
CIIMPTOBOC OCAXKICHUC OeNKOB|

KpPOBH, TIpoIIece
OCYIIECTBIISIETCS CTaUIHO,|
MCTIONB3YIOTCS pacTBOpE]
PTHJIOBOTO  CHHPTa  Pa3HBIX

KOHIIGHTpaLuii, o0pa3yromuecs
0CaZKl B OEIKOBO-CIIMPTOBBIX
cMecsiX LEeHTpU(DYTHPYIOT |
YIQJISI0T, OCTaBIIMECS OelKY
BHOBB ITOJJBEPTalOT Pa3BeICHUIO
M OCQXICHUIO B OSTHIOBOM
CIupTe. Bcero IpoLecc
BBIACJICHUS raMMa- I‘J'IO6yJ'II/IHOB
BKJIIOYAET 5 cTaguil.

Kakwe mpomecchl Jie)KaT B OCHOBE
MCTIONB30BaHHS Oakreprodaros TSt
0OpBOBI cOAKTEpHANEHBIMA HH(PEKIUAMU?

TepaneBTHueckue
OakTeprodaru OKa3pIBalOT

I THYECKOe JISHCTBHE Ha
cnennpuIeckre OaKTepuu.
Daru cocTosT U3 6eITKOBOI
o6omouku u JJHK nnu PHK.
OCHOBHBIE CTaAUU
B3aUMOJICHCTBUSA (para ¢
OakTepueii: ancopouus
(haroBoii 4aCTHIIbI HA KJIETKE-
XO3sMHE; BHEApPEeHUE (HaroBoii
PHK wnu JHK B knetky;
BHYTPHU-KJIETOYHOE
[pa3sMHO>KeHHUE (HaroB; JTU3HUC
KJIETKH-XO0351Ha C
BBEICBOOOXKIEHIEM (haroBOTO
rmoromctsa. [IpumepHo yepe3
30 MUHYT HOCIIE 3apaKeHUS
KJIETKY OOBIYHO 3aIIOJIHSET JIBE
COTHU HOBBIX BUPHOHOB, IIOCIIE
MEero IMPOUCXOAUT ee
[pa3pylieHue Mo JeHCTBHEM
(bepmeHTOB DakTeprodara

Uto Takoe kammyc?

KakoBbI Hanbollee ONTUMANBHEIE YCIOBUS
KYJIbTUBUPOBAHHS U30JIUPOBAHHBIX TKaHEH
1 KJIETOK pacTeHUuil?

1 —t=10-15 C°, oTHOCHTENbHAS
BIAXKHOCTH Bo3yxa 30-40%;

-t =25-27 C°, Bnaxxnocts 60-70%;

3—t = 35-40 C°, Bnaxxnocts 80-90%.

Kanmyc-3T0 HeopraHn3oBaHHAas
Macca TKaHH, COCTOSIIAs 13
HenuddepeHIMPOBaHHBIX
kieTok. OHa MOXeT OBbITh
MOJTy4eHa U3 JIFOOBIX KMBBIX
[TKaHEBBIX KJIETOK MHTAKTHOTO
[PaCTEHHMsI, MOKET
MOAACPKUBATHCA B KYJIbTYypPE
IMOJITO ¥ MHOTOKPATHO
MepecaXxnBaThCs.
O0pa3oBaHue U POCT KaJlTyca
KOHTPOJIUPYIOTCSI
(bUTOrOpMOHAMHM TPYIIIIBI
QYKCUHOB Y IMTOKWHHUHOB 2

Uro Ttaxkoe wuHTepnelikunbl? Kak oHY
MCIONB3YIOTCS B MEIULIMHE B KauecTBE
OHMOJIOTMYECKUX JICKAPCTBEHHBIX CPEICTB?

MHuTepneiKuHbI - 3TO
CUI'HaJIbHBIC BEIIECTBA,
CHHTE3UPYEMBbIE OJTHUMY|
KIICTKAMH MMMYHHOU
CHCTEMBl ¥ PEryJMpyIOLINMH
AQKTUBHOCTh JIPYTHX  KJIETOK.
M3BecTHO 23 THTIA|
MHTEPICHKUHOB.

OCHOBHBIMHM MCTOYHHUKAMU
crHTEe3a ABISOTCS T-




M ouunThI, Makpogaru.
MHTEpICHKUHBI CTUMYJIUPYIOT
imeneHwe u 1udGepeHITIPOBKI
KJIETOK UMMYHHOMN CHCTEMBI,
KpoBeTBOpeHHe, GUOPOOIaCTEHI,
KJIETKH dHI0TeInI. B
MEIWLIUHE HAIINI TPUMEHEHHE
[pPeKOMOMHAHTHBIE
MuTepneiikun 1, HTepnelikun
2 1 Apyrue, UCTIOJIB3YIOTCS IPU
lledeHuu paxa,
BOCTIAJIUTEIBHBIX MPOLIECCOB,
U1 CTUMYJISILIUK TEeMOII0d3a

Kakoii cmoco0 NOJIyucHUuA aMUHOKHCIIOT[DTO MHKpOGI/IOJ'IOFI/ILIeCKI/Iﬁ

SIBIIICTCS B HACTOAIIEC BpeMsi HauOOJee/crmocod, OH OCHOBAaH Ha
[pactpoCTpaHeHHBIM? CIIOCOOHOCTH
MHKPOOPTaHH3MOB

CUHTE3UpOBaTh Bce L-
AMUHOKHCIIOTEI, a B
ONPEIEIICHHBIX YCIOBHSIX —
o0OecrieunBaTh X CBEPXCHHTES.
IBOCHHTE3 aMHMHOKHUCIIOT B
MHUKPOOHBIX KJIETKaX
MPUBOIUT K HAKOTIEHUIO
CBOOOIHEIX AMHHOKHUCIIOT, U3
KOTOPOTO B IIpoLieccax
KOHCTPYKTHBHOTO MeTabOIN3Ma
CUHTE3UPYIOTCS KJIETOYHBIE
IMaKpOMOJIEKYJIBI.




Uto o3HavaeT IMOGHIbHAS CyLIKA IPH
M3TOTOBJICHUH NpEnapaToB HOPMODIOPHI?

DTO CyIIKa U3 3aMOPOKEHHOTO
COCTOSIHUSI 110]] BAKYYMOM

KakoBBI OCHOBHBIE 3TaIlbl TEXHOJIOTHH
[IPOM3BOJICTBA IpenapaToB OakTeprodaros?

1. [Ipurorosnenue
MUTATEeIBHON cpezbl —
Ka3eMHOBO-KUCIIOTHOM iy
IMSICHOM. 2. Ilonyuenue
OakTepuodara: BBIJICJICHHUE]
NTaAMMOB OT OONIBHBIX U
OakTepuoHOCHTENEH (MOKpO Ta
OOJIBHBIX, THOHHOE OTAENIEMOE
[paH ® T.I.); 3 - IPUTOTOBJIICHHE
MAaTOYHBIX OaxTepunodaros,
TTOCEBHOM KYJIBTYpPHI; 4
MPOU3BOJICTBEHHBIN 3aCEB B
[PEaKTOp-KyJIBTHBATOD; 5
MHKYyOaIus MoceBoB (o
MCTEUCHUN YKa3aHHOTO
BPEMEHH ONPEEIISIOT HOJHOTY
lu3uca); 6

npenBapuTebHas QUIbTpaIys
U ouncTKa (yabTpaduiibTpanys)
O0axTeprodaros. 7
Crepunmsyomas GpuibTparms.
8. KonTpouns npenapaTa Ha
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MEIUIIMHCKOTO MPUMEHEHUs?

TIPOM3BO/CTBE.
9. PoznmB BO ¢umakonsl. 10,
MapkupoBKa, ¢acoBka,
lymakoBKa  IpemnapaTa. 11.
KouTpoas OTK

Kak MOXHO HOJIyYUTh HHTEPJICHKHUHBI I [PeKoMOWHAaHTHBIE

MHTEPJICHKUHBI TIPOU3BOIST
CHCIMAIbHO CO3TaHHBIN
METOJIaMU TEeHHOUW WHKEHEPUHU
mramm Escherichia coli.
KymnbTypa mTamMMa pa3BHBaeTCS
ITOCTHraeT MaKCUMAaJIBHOM
MPOAYKTUBHOCTH B
OHOpeakTopax ¢ BEICOKUM
COZIepKaHNUEM KIICTOK Ha
MUTATENBHBIX Cpefax. 3aTeM
HAKOITMBIIIMNACS MPOIYKT B BUJIC
[TeJe1] BKIIOYEHHS BBIIEIISIETCS
1 TIOBEPTraeTCsi OUHIIEHUIO
METOAAMHU I'ejlb-
XpoMaTorppadpuu, OCaKICHHUS,
IBOXXX, ocaxkneHueM | reiib-
(uIbTpanmei.

IMO>KHO TTH MOJYYHUTh aHTHOUOTHKH
CUHTETHYECKHUM CIIOCOO0M?

HaunGonee npoayKTUBHBINH ITyTH
MOJTy4eHHUsT AHTHUOWOTHUKOB —
0MOTEXHOJIOTUIECKHH.

OnHaKoO NMPUMEHSIOTCS U
CHHTETUYECKHE CIIOCOOBI.
Hanpumep, mosryueHo 6osee
40000 BapuaHTOB MMEHUIMIHHA
MOJTYCUHTCTUICCKUM METOIOM.
B 3TOM citydae nmpupoiHbIe
MTEHUIIAIUTAHBI TI0ABEPTAIOTCS
THAPOIIN3Y, a HepMEHTHI
AIMIIA3bI 3aMCHSIIOT AI[MIIBHYIO
rpymmy B ero gopmyiie npu
COXpPaHEHHU OCHOBHOTO S/Ipa
Mosekysl 6-AlTK (6-
AMUHOTICHUI[UILIAHOBOU
KUCIIOTHI). Takke u3
MpeIIIeCTBCHHUKA

ahaMuIIHA, TTOJTYIaeMOTO




OHOTEXHOJOTHYECKH, METOaMU
CHHTE3a MOJIy4YaloT Pa3InyHbIe
BapUAHTBI CHHTETHYECKHUX
lpaaMULITHOB.

[ToyHBII KOMILJIEKT OLIGHOYHBIX MAaTEpUajoB IO AUCHUIUIMHE (MOAyN0) ((POHI OLIEHOYHBIX
CPEZACTB) XpaHHUTCA B 3JCKTPOHHOM BHUJIE Ha Kadeape, yTBEpKAaoled pabouyro IporpaMMy JAUCIUIUINHBI
(Momy:si), u B LleHTpe MOHMTOpUHTA U ayiUTa KayecTBa 00yUYeHHUsI.

7.4. MeToanueckne MaTepuaJibl, onpeaeJsiolue Npoueaypbl OleHNBAHUA Pe3yJbTATOB 00y4eHMsI
MO JUCHUILIMHE (MOAYJII0)

Kypc Buogapmauus coctout u3 Marepuana TEOPETUYECKOT0 U MPHUKIAIHOTO XapaKTepa, KOTOPbIi
U3JIaraeTcsl Ha JIEKIHSIX, JabOpaTOpHBIX pabdoTax, a TaKKe YaCTHYHO BBIHOCUTCS Ha CaMOCTOSTEIHHOE
U3y4YeHHE JIoOMa U B HAy4YHO-WH(OPMALMOHHBIX LEHTpax. TeopeTnueckue 3HAHUS, MOTyYEHHBIE U3
JICKIIMOHHOTO Kypca, 3aKpeIUISIOTCS Ha JiabopaTopHBIX pabotax. [IpomexyTrodnHble cpe3bl 3HAHUN
MPOBOJSATCS TMOCJIE M3YYEHHs] OCHOBHBIX pa3/eNioB AUCHUUIUIMHBI B (OpME KOHTPOJBHBIX pPabOT, Ha
CEMHHapax, KOJJIOKBUYMax. J{UCIMIUIMHA 3aKaHYMBACTCS 32a4€TOM.

Jl11g 5K3aMeHa CTyJIeHT J0JDKeH HabpaTh mo utoram usydeHus aucuuruinabl 100 6amios. [TonoBuny
stux 6amwioB 50 % cryaeHT HaOupaeT B BHJAE peUTHHTa B TeueHue cemectpa, S0 % - 3apabaThiBaeT Ha
sKk3amene. JlJig ceMecTpoBOro pedTHHIa He0OOX0IUMO UMETh MOJIOKUTEIbHBIE OLIEHKH 0 MPOMEKYTOYHBIM
aTrecraiuusiaM, aKTHUBHO IIOC€HIaTh H pa6OTaTI) Ha CCMHUHAPCKUX 3aHATUAX, BBIIIOJIHATH J'Ia60paTOprIe
paboTsl. IIporieHTHBIN BKIIaJ B UTOTOBBIM PE3YIbTAT 3TUX TPEX COCTABISIONINX:

— [OCEIIAEMOCTh —10 %;
— YCHEeBAaEMOCTh 110 UTOTaM MPOMEXYTOUHbIX arTectaruii — 20 %;
— MPaKTHYECKUE pabOThI —20 %.

B Tedenue Bcero 00ydeHus CTyI€HTHI BBINOJIHSAIOT HHAWBUIYaJIbHBIE 3aJaHMsl, pa3padaTbiBaeMbIMU
IpenoaaBaTesiMU 110 BCEM U3Y4aeMbIM TEMaM Kypca, MOTYT BBIIIOJHATE pedepaTsl, 10KIaabl, COOOLICHHUS.
OCHOBHBIMU 1IETISIMH BBeJICHUS OaJIIIbHO-PEHTHHIOBOM aTTeCTalluH SIBISIOTCS:

1. CtumynupoBaHue NOBCETHEBHOM cUCTEMaTHUYECKON pabOTHI CTYAEHTOB;
2. CHIKEHHUEe poJM CiIydaifHOCTeH MpH cljaue K3aMEHOB H/UJITH 3a4€TOB;

3. IoBbImIeHNE COCTA3ATENBHOCTH B yueOe;ckirtoueHne BO3MOKHOCTH MTPOTSKUPOBAHHS HE OYCHB
NPUJICKHBIX CTYJCHTOB;
4.  Coznanue 0OBbEKTHBHBIX KPUTEPHUEB IIPU ONPEAEICHNN KaHIUAATOB Ha MPOJIOJKEHUE 00yYeHUs
(MarucTparypa, acHupaHTypa 1 T.11.);
5. [ToBbIlIEeHHE MOTHBALIMU CTYJEHTOB K OCBOCHHIO PO ECCHOHATbHBIX o0pa3oBaTeNbHbIX
nporpamm Ha 6a3e 6osee BhICOKOU nuddepeHIanum oeHKH Pe3yIbTaToB UX y4eOHOW paboThI;

Tabiamuua 10 — Texnosioruyeckasi Kapra peMTHHIOBBIX 02/1JI0B 110 AUCHUILIMHE (MOAYJII0)

KomnuectBo MakcumanbHOe Cpok npeacTaBiieH
Ne  pHTpOIMpPYEMBIE MEpOTTPUATHS .
MEPOIPUATUI KOJIMYECTBO 0aJIoB us
/11
/ GanIbl
OcHOBHOI 0JIOK
1. |OTBeT Ha CEeMUHAPCKOM 3aHSATHH, " ITo pacniucanuto
10*7 70,0
2. |[KouTtpompHas pabora - ITo pacimcanmto
o*4 20,0
Bcero 90 -
Baok 6onycoB
3. [[locemenue 3aHATHIA - - -
4. |CBOEBpEMEHHOE  BBIMOJHEHUE 3 3 B meHn 3aueTa
BCEX 3aJaHUI




5. |Bwinonnenue CamocmosimenbHblX| [To daxty
pabom  (Ooknao, npesenmayusi U 1 7 BBITIOJIHCHHS B
npouee) TEUEHUE

cemecTpa

Bcero 10 -

NTOIO 100 -

Ta6auna 11 — Cucrema mrpagosB (1718 0JHOT0 3aHATHA)

[Toka3aTenb bann
Hapymenue yaeOHON JUCITUTIIMHBI -2
[Ipomnyck 3aHATHSA 0€3 YBAKUTEIBHON MPUYUHBI -2

Tadoauna 12 — [lkaJia nepeBoga pedTHHIOBbIX 02/1JI0OB B HTOTOBYIO OLIEHKY 32 ceMecTp 110
JUCHUILIMHE (MOAYJII0)

Cymma 6asmioB Onenka no 4-0aibHON 1IKae

90-100 5 (OTJIMYHO)

85-89

75-84 4 (xopor1o)

70-74

6569 3 (yIOBJIETBOPUTEIHHO)

60—64

Huxe 60 2 (HeyIOBIETBOPUTEIHHO)

[Ipn peanuzanuu AUCUMIUIMHBL (MOAYJISI) B 3aBUCHMOCTH OT YPOBHSI MOJTOTOBJIEHHOCTH
00y4aroImuxcst MOTYT OBITh MCIIOJIB30BaHbl MHBbIE (POPMBI, METOABI KOHTPOJIS M OLIEHOYHBIE CPEJCTBA,
UCXO0/1 U3 KOHKPETHOM CUTYallUH.

8. YYEBHO-METOJANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJTIMHBI
8.1. OcHoBHas JiMTepaTypa:

1. beikoB B.A. ®apmaneBTuyeckas OWOTEXHOJIOTHSA. PyKOBOACTBO K NPAKTHUECKUM 3aHATHUSAM. :

yaebnoe nocodue / Opexo C.H. ; mon pen. B.A. beikoBa, A.B. Katnunackoro. - M. : IT90TAP- Menua,

2012. - 384 c. - ISBN 978-5-9704-1303-6 - Tekct : snexktponusiii / OBC "KoncyneTanT cryaenra" :

[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970413036.html

2.  Kpacuiok W.M. buodapmaiusi, uim OCHOBBI (apMaleBTUUECKONH pa3pabOTKU, MPOU3BOJACTBA U

000CHOBaHUS JqU3aifHa JeKapcTBEHHBIX (hopm : yueOHoe mocobue / U. U. Kpacurok, H. b. [lemuna, M. H.

Amnyposa, H. JI. ConoBseBa. - Mocksa : ['90OTAP-Menua, 2020. - 192 c. : wi. - 192 c. - ISBN 978-5-9704-

5559-3 - Tekcr : onekrponuwnii // OBC "KoncynmeranT ctymenta" : [caiit]. - URL

https://www.studentlibrary.ru/book/ISBN9785970455593.html

3. OpexoB C.H. ®apmanestuueckas 6uorexnosnorus / Opexos C.H. - M. : I'DOTAP-Meaua, 2013. -

384 c. - ISBN 978-5-9704-2499-5 - Tekcr : anextponnslii / ObC "KoHncynbTant crynenrta : [calT].

- URL : https://www.studentlibrary.ru/book/ISBN9785970424995.html

4.  OpexoB C.H. ®apmaneBruyeckass OMOTEXHOJOTH: pyK. K npakT. 3austusMm / C.H. OpexoB [u ap.] ;

noxa pea. A.B. Karimunckoro. - M. : TDOTAP-Meauna, 2015. - 432 c. - ISBN 978-5-9704-3435-2 -

Texct : omekrponnbii //  OBC  "KoncympranT  crymenra" @ [caiit]. - URL

https://www.studentlibrary.ru/book/ISBN9785970434352.html

5. CgernakoBa, E. B. buorexnonoruueckue OCHOBBI M3TOTOBJICHHS CPEICTB UMMYHONPO(UIAKTHKH :

yaeOHoe nocobue / E. B. Csernakosa, M. H. Bepekuna - Crapomnons : AIPYC CraBpomnoyibckoro roc.

arpapHoro yH-ta, 2015. - 72 c. - ISBN --. - Tekcr : anexrponnsii // 9bC "KoncynbpranTt cryneHta" :

[caitT]. - URL : https://www.studentlibrary.ru/book/stavgau_003.html

8.2. lonotHUTeILHAS JUTEPaTypa:

1.  Cranumesckuii S.M. [IpombiniuieHHass OMOTEXHOJIOTHS JIEKAPCTBEHHBIX CPECTB : ydeOHoe mocooue /
. M. Cranumesckuii. - M. : TDOTAP-Menua, 2021. - 144 c. - ISBN 978-5-9704-5845-7



https://www.studentlibrary.ru/book/ISBN9785970413036.html
https://www.studentlibrary.ru/book/ISBN9785970455593.html
https://www.studentlibrary.ru/book/ISBN9785970424995.html
https://www.studentlibrary.ru/book/ISBN9785970434352.html
https://www.studentlibrary.ru/book/stavgau_003.html

-  Teker : onexrponnwnii // OBC  "KoncymbranT crtymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970458457.html

2.  ®pemnu P.A. Kynbrypa xkuBoTHBIX Ki1eTok / P.SI. @pemnn - M. : Jlaboparopus 3nanuii, 2018. - 791
c. - ISBN 978-5-00101-557-4 - Tekcr : anexrponnsid // DbC "KoHcynbpTanT cTynenTa : [calt].

URL : https://www.studentlibrary.ru/book/ISBN9785001015574.html

3. Imun P. Harnsagnas OuotexHosorus v reHeTnueckas nmkenepus / P. [lImun ; mep. ¢ HeM. - 2-e u3.
(31.). - M. : BUHOM, 2015. - 327 c. - ISBN 978-5-9963-2407-1 - Texkct : anekrponubii // DbC
"Koncynbsrant cryfenrta” : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785996324071.html

8.3. Ilepeuyenbp pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKANMOHHOH cetn  «MHTepHeTY,
He00XOIUMBIH /151 0CBOCHUS TUCIUIJIMHBI (MOIYJIs1)

1. DmnextponHas OubmmoTeKa «ACTpaXxaHCKUH TOCYHApCTBEHHBIM YHHBEPCHTET» COOCTBEHHOMH
renepaimu Ha wiathopme DBC «Dnextponnsiii UuransHblit 3a1 — bubmmoTex». https://biblio.asu.edu.ru.

2. DnexrponHas Ooubnmoreunas cucrema (ObC) OOO «Ilomurexpecype» «KOHCYIBTaHT CTYHACHTa».
Co3gana ¢ uenblo (GopMUPOBaHHUS HOBOM 0OO0pa3oBaTElIbHON Cpeibl, HANPABICHHONW Ha IOBBIIICHHUE
KauecTBa HMH(POPMAIMOHHBIX YCIIYT, MPEIOCTABISIEMbIX YYCOHBIM 3aBEJCHUSM B COOTBETCTBHH C
y4eOHBIMH TUTAHAMH U TPEOOBAHUSIMH TOCYJAPCTBEHHBIX CTAHIAPTOB.

www.studentlibrary.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

Ayoumopusa Ne 114 — Jlabopamopus HeopzanuuecKoi Xumuu:

Cronel — 13 .

Crynpg — 25 wr.

Hocka — 1 mt.

[IratuB — 3 wir.

BoiTsxHOM mikag — 2 mrT.

CymunbHbli mkad — 1 mwr.

Cnextpodoromerp — 1 mir.

[Tnutka snexTpuueckas — 1 mir.

Pacxonnble MaTepuansl

ITpoexrop — 1 .

Komnerorep — 1 mt.
JIutiensuonHoe mporpammuoe obecreuerue: Microsoft Office 2013, Microsoft Office Project 2013,
Microsoft Office Visio 2013, Microsoft Windows 10 Professional, Kaspersky Endpoint Security.
CB0o0oHO pacmipocTpaHsieMoe nporpaMmHoe obecnieuenue: Adobe Reader, [Tnardopma
nucranironHoro ooydenus LMS Moodle, 7-zip, Google Chrome, Notepad++, OpenOffice, Opera,
Paint.NET, Scilab, Microsoft Security Assessment Tool.

Ayoumopusa Ne 309 — 3an camocmoamenvnoit pabomot:

Cronsl yueOHbIE - 16 1mT.

Crynbg - 24 wr.

Kommnsrorepsr - 15 mrt.

[Ipuntep nazepusbiii HP - 1 mr.

Jlocka HacTenHas - 1 1miT.

Jlocka MarHUTHO-MapkepHas 000poTHas - 1 mT.

Ilna3mennas nmanens - 1 mr.

Kondepeni-cron - 1 mr.

Cnnut-cucrema - 1 mr.

JIuuensuonHnoe nporpammuoe obecrieuenue: Microsoft Office 2013, Microsoft Office Project 2013,
Microsoft Office Visio 2013, Microsoft Windows 10 Professional, Kaspersky Endpoint Security.
CBo0oHO pacmpocTpaHsemMoe porpaMmmuoe obecrieueHue: Adobe Reader, I[Tnardopma
nucranironHoro ooyuenus LMS Moodle, Mozilla FireFox, 7-zip, Google Chrome, Notepad++,
OpenOffice, Opera, Paint.NET, Scilab, Microsoft Security Assessment Tool.


https://www.studentlibrary.ru/book/ISBN9785970458457.html
https://www.studentlibrary.ru/book/ISBN9785001015574.html
https://www.studentlibrary.ru/book/ISBN9785996324071.html
https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/

10. OCOBEHHOCTH PEAJIMBAIIUU JUCHUIIJIMHBI MOAYJISI) ITPU OBYYEHUUN
NHBAJINJIOB U JINI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

Pabouyas nporpaMma JUCHMILIMHBI (MOIYIs) NPU HEOOXOAUMOCTH MOXKET OBbITh aJlalTUPOBAHA JUIS
oOyyeHus (B TOM 4YHCIE€ C NPUMEHEHHEM JUCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTHI) JIUI[ C
OTpPaHUYEHHBIMU BO3MOXHOCTSIMM 370pPOBbs, HHBAIUAOB. [l 3TOr0 Tpedyercs 3asBieHue o0yJyaroImuxcs,
SIBJISFOIIMXCS. JIMAMU C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMHM 3/10pOBbsl, MHBIMAAMHU, WM UX 3aKOHHBIX
IpeAcTaBuTeNIel U PeKOMEHJaluH IICUX0JI0T0-MeINKO- Iearorndeckoit komuccuu. Ilpu o6ydenun nun ¢
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 37I0POBBSl YUUTBIBAIOTCS WX WHIAMBHUIYyalbHbIE ICUXO(U3NYECKHE
ocobeHHOcTH. OOy4YeHHE HWHBAIUIOB OCYILECTBIIAETCS TAaKKE€ B COOTBETCTBUM C WHAMBUIYaJIbHOM
porpaMMoN peabuIMTaIuy HHBAIUIAA (MPY HATTHYHHN).

Jlis ULl ¢ HapyIIEHHWEM cllyxa BO3MOXKHO IpelocTaBieHne yuyeOHOM nH(popMaluy B BU3yallbHOU
¢dopMe (KpaTKMil KOHCIEKT JIEKUMH; TEKCThl 3a/laHui, HaleyaTaHHbIE YBEJIWYEHHBIM MIPUPTOM), Ha
ayJUTOPHBIX 3aHATHUAX JOMYCKAETCS MPHUCYTCTBUE AacCUCTEHTa, a TAaKKe CYpJONEPEBOJAYUKOB U
TUQIIOCYPIOTIEPEBOAUYMKOB. TeKyIIHMii KOHTPOJIbh YCIIEBAEMOCTH OCYIIECTBIIACTCS B MUCHBMEHHOW (opme:
o0yyaroImuiicss MMCbMEHHO OTBEYAET Ha BOIPOCHI, IMCbMEHHO BBINIOJHSET MTpaKTHUECKUe 3a1anus. Jlokian
(pedepat) Takke MOKET OBITH IPEJCTABIICH B MMCHbMEHHOU (hopMe, IPH ITOM TPpeOOBaHUS K COICPIKAHUIO
OCTAalOTCsl TEMHU JK€, a TpeOOBaHMSA K KauyecTBY M3JIOKEHUS Marepuana (IOHATHOCTh, KauecTBO pEYH,
B3aMMOJIEHCTBHE C ayAUTOPUEH U T. JI.) 3AMEHSIOTCS HA COOTBETCTBYIOLME TPEOOBaHUS, IPEBABISIEMbIE K
NUCbMEHHBIM paboTaM (KauecTBO O(OpPMIIEHUS TEKCTa U CIHUCKA JINTepaTypbl, IPaMOTHOCTb, HAJIM4ME
WUTIOCTPALIMOHHBIX MaTepHalioB U T. 1.). IIpomexxyTouHas arrectanus Uil JUI ¢ HAPYLIEHUSIMU CITyXa
IPOBOJIUTCS B IHUCBMEHHOM (opme, IpU 3TOM HCIOJB3YIOTCS 00lMe KpUTepuu oneHuBaHus. [Ipu
HEO0OXOIUMOCTH BPEMsI IOATOTOBKHU K OTBETY MOXKET OBITh YBEJIUYEHO.

Jlig nmun ¢ HapyleHUeM 3peHusl JOMyCKaeTcs ayInaibHOe NMpeAoCcTaBlIeHne HHPOpMaIUK, a TaKXKe
UCIIOJIb30BAHUE HA AyJUTOPHBIX 3aHATHSIX 3BYKO3AMHCHIBAIOUIMX YCTPOHCTB (AMKTOGOHOB M T. I.).
JlomyckaeTcsi NpHUCYTCTBHE Ha 3aHATHSX AaCCUCTEHTa (ITOMOIIHUKA), OKAa3bIBAIOLIETO OOydYaroUIMMcs
HEOOXOJUMYI0 TEXHUYECKYIO IMOMOIIb. TeKyIHil KOHTPOJb YCIEBAEMOCTH OCYILIECTBISETCS B YCTHOMN
dopme. Ilpu mpoBeseHUM NMPOMEKYTOUHOM aTTeCTallMy JJs JIUI C HapylleHHEeM 3peHHs] TeCTHMpOBaHME
MOKET OBITh 3aMEHEHO Ha YCTHOe coOeceloBaHuMe MO BompocaMm. Jljis 1Ml € OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBBS, UMEIOLUX HAPYLIEHUS OINOPHO- BUraTEJILHOIO amnmnapara, Ha ayJIuTOPHBIX
3aHATHUSIX, @ TaKKe MPU IMPOBEJCHUM MPOILENYp TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MPOMENKYTOUHOM
aTTecTallud MOTYT OBITh NpPEOCTaBIEHbl HEOOXOIUMBbIE TEXHUYECKHE CpeAcTBa (TMepCOHAbHBIN
KOMIIBIOTEp, HOYTOYK WJIM JApPYroil raaker); IOIYCKaeTcsi NPUCYTCTBUE AacCCHCTEHTa (ACCHUCTEHTOB),
OKa3bIBAIOLIET0 OOy4aroMMMCS HEOOXOJUMYI0 TEXHMYECKYI0 TIOMOIIb (3aHATh pabodee MecCTo,
NepeIBUTaThCS 10 ayJUTOPHH, IPOYUTATh 3a/1aHue, 0(OPMUTH OTBET, OOIIATHCS C MpernoaBaTesieM).



