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1. TlepeyeHb KOMIeETeHUUH ¢ yKa3aHHEM JTaNoB HMX (OPMHPOBAHHUS B Ipolecce OCBOEHHS
o0pa3oBaTejibHON MPOrpaMMBbI

Ne KonTpoanpyemsblie pa3aensl Kon HanmeHoBanue oneHOYHOT0 Hlkana
n/n (TeMBbI) AUCHUIINHBI KOHTPOJIH cpeacTsa OLleHMBAHUS
(3Tansl GopMUPOBAHUSA pyemoii
KOMIIeTeH I Hii) KOMIIETEeH
o (Mam
eé yacru) /
U ee
dopmyinu
poBKa —
no
KeJIAHU IO

1 Bruotexnomornss kak m©Hayka u | [IK-18 YcTHBIH OTBET, [TaTnbammsHas

cdepa IpOU3BOACTBA. [K-19 CTaHIAPTU3NPOBAHHBIH TECTOBBIH IKana
KOHTpPOJIb, pedepar, INpe3eHTALHH. OLICHUBAHHMS
Pemienue cuTyalioHHBIX 3aau.

2 Bbroo6bexTh KaK cpeacto | T1K-18 YcTHBIH OTBET, [TaTubannpHast
MIPOU3BOJICTBA nekapcTBeHHbIX, | [TK-19 CTaHAApTU3UPOBAHHBII TECTOBBIN IIKaJia
npodunakTHYECKUX u KOHTpPOJIb, pedepar, Npe3eHTALHH. OLICHUBaHUA
JIMarHOCTHYECKUX IpenapaToB. Perenue cuTyaIioHHBIX 3aja4.

3 CogepiieHcTBoBanue u co3manue | [1K-18 YcTHbIN OTBeET, [TarubannbHas
OMO00OBEKTOB meromamu | [1K-19 CTaHIAPTU3NPOBAHHBIH TECTOBBIN IIKaja
MyTareHes3a, CeJIeKIUH, KICTOYHOH KOHTpPOIIb, pedepar, TNPEe3eHTALHH. OLICHUBAHHMS
Y TeHHON MH)KEHEPHUHU Pemenne cuTyanmoHHbIX 3a/1a4.

4 PexomOuHaHTHBIE OENKH 1 TIK-18 YcTHBII OTBET, IIsTnbanasHast
nosmrenTiasl. Hopmodumopsr, [K-19 CTaHAAPTU3UPOBAHHBII TECTOBBIH IKaiza
NpOOMOTHKHN, CUMOMOTHKH, KOHTpPOIIb, pedepar, TNPEe3eHTALHH. OLICHUBAHHMS
syomnotuku. Knaccudukanms, Pemenne cuTyannoHHbIX 3a/1ad.

CIOCOOBI IOTY4EHHUSI.
HNmMoOumm3oBaHHbIe OMO0OBEKTH
B YCJIOBUSAX MPOHU3BOJICTBA.

5 O61mue Bompockl bnoxumuueckoit | TTK-18 YcrHbiit OTBET, [TarubannpHas

OHOTEXHOJIOTHH. I1K-19 CTaHIaPTU3UPOBAHHBII TECTOBBIN IKana
KOHTpOJb, pedepar, Ipe3eHTaluu. OIICHUBaHUSA
Pemenne cuTyanmoHHbIX 3a/1a4.

6 Kynbrypsr pacturenprbix kierok | [TK-18 VY CTHBIH OTBET, [aTubanmsHast
U MTOJTyYeHHE JICKapCTBEHHbIX [K-19 CTaH/IaPTU3UPOBAHHBIN TECTOBBIH IIKaja
BEILIECTB KOHTpPOJIb, pedepar, Tpe3eHTALHH. OLICHNBAHMS

Pemenne cuTyanmoHHbIX 3a/1a4.

7 BuoTexHomorns 1 mpooIeMBI [K-18 VY CTHBIH OTBET, [aTubanmsHast
9KOJIOTUH U OXpaHbl okpyxaromeit | [TK-19 CTaHAapTU3UPOBAHHBII TECTOBBIH Kaiza
cpensl KOHTpOJb, pedepar, Ipe3eHTaluu. OIICHUBaHUSA

Perrenue cuTyaIioHHBIX 3aJa4.

8 NmmynobuotexHoorust kak oaun | [TK-18 YcrHbiit OTBET, [TarubannpHas

U3 pa3ziesioB OMOTEXHOIOTHH I1K-19 CTaHIaPTU3UPOBAHHBII TECTOBBIN IIKaJIa
KOHTpOJb, pedepar, Npe3eHTalnu. OIICHUBAHUSA
Perrenne cuTyanioHHBIX 3a7a4.

9 IlepcriekTHBHI pazurus | I1K-18 [IpoBenenue Kpyrioro croja. [TaTnbanmsHas

onorexnoaoruu B XXI Beke. TIK-19 YcTHBIH OTBET, IIKaja
CTaH/IapTU3UPOBAHHBIN TECTOBBIH OLICHNBAHMS
KOHTpPOIIb, pedepar, Ipe3eHTALHH.

Pemenue CUTYAallMOHHBIX 3a/1a4.

2. Texymmii KOHTPOJIb YCIIEBAEMOCTH HA 3aHATHAX CEMHUHAPCKOr0 THIA (CEMHHApBI, IPAKTUUECKUE
3aHATHS, KIMHAYECKHE TIPAKTHUYECKHE 3aHSATHSA, NPAKTHUKYMBI, JIA00OpaTOpHbIE palOThI), BKJIIOYAS
3alaHis CAMOCTOATEIbHOI padoThl 00y4YaloOIUXCA,IPOBOAUTCA B opmax:
- YCTHBIA OTBeT (B COOTBETCTBMM C TEMOW 3aHATHS B paloyeil mporpamme IWCIMIUIMHBIN
NIEpeYHEM BOIIPOCOB Ul CAMOKOHTPOJS MPH M3YUYEHUH Pa3AesioB OTUCUUIUIMHBI —T1.10. 4.2, 5.2 paboueit
MIPOrpaMMBbl AUCIUIUIHHEI);
- CTaHJIaPTU3UPOBAHHBIN TECTOBBII KOHTPOJIb 110 TEMaM H3y4aeMOH IUCIUTUINHEI;
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- Harcanue pedepaTos, (Ipe3eHTAITHH);
-pelleHUEe CUTYallMOHHbIX 3a7ad.
- IpOBeIEHHE KPYTJIOro CToJa
Breibop ¢GopMmbl TeKyliero KOHTPOJII Ha KaKAOM 3aHATUH OCYIIECTBIISICT MpernojaaBaTenb. DopMbl
TEKYIET0 KOHTPOJISI HAa OJHOM 3aHATHH Y pa3HbIX 00y4JaroIuXcsi MOTYT ObITh pa3nu4HbIMU. KOHKpeTHYIO
(bopMy TEKyILIeTo KOHTPOJISL y KaXI0ro o0ydaroomerocs onpenenser npenogasarens. Konngectso dopm
TEKyIEro KOHTPOJSI Ha KaKIOM 3aHSATHU MOXET OBITh Pa3IMUYHBIM U ONpEACISeTCsl NpenoaaBaTesieM B
3aBHCUMOCTH OT LieJIeH U 3a[a4 3aHATHS.
2.1 TunoBble KOHTPOJbHBIE 32/1aHUS] WJIH HHbIe MaTepHaJIbl, HEOOXOAMMBbIe /ISl OLeHKH 3HAHMIA,
yMeHHUii, HABBIKOB H (W/JIM) ONBITA [eSTEJbHOCTH, XapaKTepHU3yIOUIUX 3Tanbl (OpMHPOBAHUS
KOMIIETEHIINI B Mpolecce 0CBOEeHUsI 00Pa30BaTEIbHOI MPOrpaMMbl
2.1.1 CtaHaapTU3MPOBAHHbIN TECTOBBI KOHTPOJIb (110 TEMaM HJIH pa3iesiam)
Tema 1.
. Bo3HUKHOBeHHE TeHOMHKH KAaK HAYYHOH JHCUHMIIIMHBI CTAJI0 BO3MOKHBIM MOCJIE:
. ycra”oBiieHus cTpykTypsl JJHK;
. CO3/1aHMs KOHLICIILINY T€Ha,
. mudepeHIanny perysITOPHBIX U CTPYKTYPHBIX YYaCTKOB I'eHa;
. TIOJIHOT'O CEKBEHUPOBAHMS I'€HOMA Y psilia OPraHU3MOB.
CyecTBeHHOCTh FeHa Y NATOreHHOr0 OPraHu3Ma - KOAMPYeMblil TeHOM NPOAYKT He00X0IuM:
. IJIsl pa3MHOKEHUS KIIETKH;
. IJIS TIOAZIep KaHUsl AKU3HE eI TEIbHOCTH;
. U1l UIHBA3UH B TKaHH;
. JUIS ’HAKTUBAI[MH aHTUMUKPOOHOT'O BEIIIECTRA.
I'enbl house keeping y naToreHHOro MUKpPOOpPraHu3Ma 3KCIpecCHPYIOTCS
. B MH(QUIUPOBAHHOM OpraHU3Me X0351HA
. BCeraa
. TOJIBKO Ha UCKYCCTBCHHBIX MUTATCIIbHBIX CpEaAax
. 104 BIIMAHUEM UHIAYKTOPOB
IIporeomuka xapakrepu3yeT COCTOSIHUE MUKPOOHOI0 AaTOIeHA!
. 10 (hepMEHTATUBHOM aKTUBHOCTH
. TI0O CKOPOCTH pocTa
. TIO DKCTIPECCUH OTIIENIbHBIX OEJIKOB
. IO HAXOX/ICHUIO HA KOHKPETHON CTaAMK POCTOBOTO LU KJIa
J1s1 moJTy4eHusi MPOTOMJIACTOB M3 KJIETOK TPUOOB MCMOJIb3YeTCs:
. JIU301MM
. TPUIICHH
. «YIUTOYHBINA (hEPMEHT»
. ICTICUH
. 32 o0pa3zoBaHueM NPOTOILVIACTOB U3 MHKPOOHBIX KJIETOK MOKHO CJEIUTH C IOMOIIbI0O METO10B:
. BUCKO3MMETPUHU
. KOJTOpUMETPHUHI
. ha30BO-KOHTPACTHOM MUKPOCKOITHH
. JIIEKTPOHHOM MUKPOCKOIINU
J1s1 moJTy4eHusi MPOTOMJIACTOB U3 0AKTePHAJIbHBIX KJIETOK HCIOJIb3yeTCsl:
. IU301M
. «YTUTOYHBINA (hepMEHT»
. TPUIICUH
. HarnmanH
8. O0bequHeHNEe TeHOMOB KJIETOK Pa3HbIX BUAOB U POJI0OB BO3MOKHO IIPH COMATHYECKOH
ruOpUAN3aIUN;
1. TOTBKO B MPUPOIHBIX YCIOBHSAX;
2. TONBKO B HCKYCCTBEHHBIX YCIIOBHSIX;
3. B IPUPOJHBIX U UCKYCCTBEHHBIX YCIOBHAX
9. Boicokasi CTAOMJIbHOCTD MPOTOILIACTOB JOCTUTAETCH MPH XPAHEHUH:
1. Ha Xomomy;
2. B TUIIEPTOHUY €CKOH Cpefe;
3. B cpefie ¢ 10OABICHNEM aHTHOKCUAAHTOB; 4. B aHa POOHBIX YCIOBHSIX.
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10. IMoamyTHNeHrAnK0Jb (I1317), BHOCHMBIH B CyCIeH3UI0 MPOTONJIACTOB:
1. crmocoOCTBYET MX CIAUSHUIO,

2. mpeJo TBpaIlaeT UxX CIUSHHUE,

3. MOBBINIAET CTAOMIIBHOCTh CYCIICH3HH;

4. mpemoTBpaaeT MUKpOOHOE 3apasKeHHE.

OTBeTHI:
1 2 3 4 5 6 7 8 9 10
4 2 2 3 3 3 1 2 2 1
Tema 2.

1. CkpuHHUHT (J1eKaApPCTB)

1. coBepIIeHCTBOBaHHE ITyTEM XHMHYECKOH TpaHC(HOpMaIun

2. COBEpUICHCTBOBaHKE MyTeM OnoTpaHchopmanmu

3. mouck u oT00p (“IpocerBanue”) MPUPOTHBIX CTPYKTYP

4. NONHBIN XMMUYECKUN CHHTE3

5. mIpoBeZieHNE UCCIIEAOBAHNS METOIOM MaTEMaTHYECKOTO IIJIAHUPOBAHUS 3KCIIEPUMEHTA
2. CnadbiMu TouKkaMu” repMeHTEpPa HAa3bIBAKOT:

1. aeMeHThI KOHCTPYKLMK Hanbosee MoABEP)KEHHbIE KOPPO3UU

2. 3IEeMEHTBI KOHCTPYKIIMU B KOTOPBIX BO3MOXKHA pa3repMeTH3aIus

3. TPYOHO CTEPUIIM3YEMBIE AIEMEHTHI KOHCTPYKIIUH

4. obnactu hepMeHTEpa B KOTOpHIC 3aTPyJHEHA TOCTABKa KUCIOPOAA

5. obmactu depMeHTepa B KOTOPHIX HAPYIIIEH TETTIO00MEH

3. Coenunenue — auaep 3710:

1. camblif aKTUBHBIN JIEKAPCTBEHHBIN MTperapat

2. coeAMHEHHE, KOTOpPOE 00JIa1aeT KeIaeMol, HO He ONTHUMAIbHOW OMOAKTHBHOCTBIO, U MOXKET OBITh
MPOTOTHIIOM JIEKapCTBa

3. coemMHEeHKE, KOTOPOe NpH nepBuIHOM HTS-ckpuHHMHTE MOKa3ano OMOaKTUBHOCTh

4. coequHEHNE, KOTOPOE MOKA3aJI0 HAWTYUIlNe pe3ysbTaTa MpH KIMHUIECKUX UCTIBITAHUIX

5. coenuHeHue, o0nagaronee HauMEHbIIEH ce0eCTOMMOCTBIO ITPU POU3BOACTBE

4. Ilonaep:xkanue KyJbTypbl HPOAYLEHTA HA ONpedeJeHHOM CTaIuH Pa3BUTH B XeMoOCTaTe
OCYLIEeCTBJIIETCA 32 CYET:

1. perynupoBaHusi CKOPOCTU MOAAYH HHUTATEIBHOM Cpebl

2. mojiepKaHusl KOHIIEHTPALUK OJTHOTO U3 KOMIIOHEHTOB IMUTATENBHOM Cpe/ibl Ha ONpeeIeHHOM
YpOBHE

3. I3MEHEHHEM MHTEHCHBHOCTH ITE€PEMEILIMBaHNS

4. U3MEHEHUEM TEMIIEPaTyPhl

5. U3MEHEHHEM CKOPOCTH I0JIaYH BO3yXa

5. Jepuuut BuTamuna Bl npu Ky1bTHBHPOBAHUH THAMMHI€TEPOTPOPHBIX MUKPOOPTAHM3MOB Ha
NUTATEeJIbHOU cpele coaep:kaieil H-mapaguHbl NPUBeIeT K HAKOIUIEHHUIO B cpeje:

1. TMMOHHOMN KUCIIOTHI

2. IUPOBUHOTPATHON KUCIIOTHI

3. 0-KETOTIyTapOBOU KUCIOTHI

4. 111aBEJIEBOYKCYCHON KHUCIIOThI

5. TIINOKCUIIOBOM KUCIIOTHI

6. KajirycHble KyJIbTYPhI HYKI1aI0TCS B OCBELLEHUH JIJIS:

1. Ans ocylIecTBIICHHS B KJIETKaX MPOLeccoB (POTOCHHTE3A

2. st oOpa30BaHUs BTOPHYHBIX META0OJIUTOB

3. 7Sl OCYIIECTBIICHUS TIPOIIECCOB KIETOYHON MU depeHIInaIimn

4. 11 MTHALUALIUY TIPOLIECCOB JIeTICHHS KIETOK

5.A71s1 HHUTAAITUY [TPOIIeCCOB MOpQoreHes3a

7. ®epMeHTEp PadoTAIONIUIL B pesKUMe “HAeaJTLHOTI0 BbITECHEHHsT” HanboJ1ee MOAX0AUT AJIsl
NpOBeIeHUs:

. @3POOHBIX MPOLIECCOB

. @aHaPOOHBIX MPOIIECCOB

. KaK a3poOHBIX, TaK U aHA3POOHBIX

. IpO1IeCCOB OMOCHHTE3a BTOPUYHBIX META00IUTOB

. IPOIIECCOB MacIITaA0OMPOBaHUsI BEIpAIIMBAHHS MUKPOOPTaHH3MOB
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8. lo6aBiieHHe OMCY1b(UTA HATPHUSA B KYJbTYPY APO2KiKell, 0CYyIIeCTB/ISIOIHX CIMPTOBOE
OpoxkeHue, npuBeAeT K:

1. yBeIMYEHHIO BBIXOAA CIMpTa

2. 00pa30BaHUIO YKCYCHOW KUCIIOTHI

3. 00pa30BaHMIO TIUIIEPHHA

4. NUHTEHCUBHOMY BBIAEIICHUIO YTJICKUCIIOTO Ta3a

5. 00pa30BaHUIO MOJIOYHON KHCIIOTHI

9. Jlyisi BBIACJIEHHS IPOAYKTOB 0eJIKOBON NPUPOIbI U3 BOAHBIX PACTBOPOB MCHOJb3YIOT:
1. conM TSKENbIX METAITIOB

2. TPUXJIOPYKCYCHYIO KHUCIIOTY

3. CUJIbHBIE KUCIIOTHI U IIEJI0UU

4. cony MENOYHBIX METAIIOB (CYIh(haThl M XJIOPHIBI)

5. 6eHzon

10. Inst HOpMAJIBHOTO MPOTEKAHUS NMPOLECCOB MOJY4eHUs] KMCI0T- HHTepMeanaToB nukiaa Kpedca
Heo0X0aUMO:

1. M”HTEHCUBHOE MOCTYIUIEHHE TUTATENbHBIX BEIIECTB

2. MOCTYyIJIEHUE TOCTaTOYHOI'0 KOJIMYEeCTBA KUCIOpoa

3. HaJnu4Ke aJbTEPHATHBHBIX MYTEH PECUHTE3AIIABEIECBOYKCYCHOM KUCIOTHI

4. mpoBezeHNEe IPOLIECCOB B PEKUME INIyOMHHOTO KyJIbTHBUPOBAHUS

Jno0aBlieHHE BEIIECTB-TIPEANIECTBEHHIKOB

OTBETHI:
1 2 3 4 5 6 7 8 9 10
3 3 2 2 3 2 2 3 4 3
Tema 3.

1. HanmpaBieHHBIH MyTareHe3 — 3To:

1. neneHanpaBIeHHOE UCTIONB30BAHUE ONPE/ICTICHHBIX MYTareHOB JJIsl BHECEHHS CIIeU(PUUECKIX
U3MEHEHUH B Koaupyronue nocienoBareabHoctu JJHK

2. 1eneHaIpaBIeHHBIA OTOOpP €CTECTBEHHBIX IITAMMOB MUKPOOPTaHU3MOB, 00JIaal0OLINX MOJIE3HBIMHU
MpU3HaKaMHU

3. CIIOJIb30BaHNE METOI0B KJIETOUYHON MH)KEHEPUU

4. ucronb30BaHUE METOJI0B TEHHOW MHKEHEPHH ISl BHECEHUS CIIeM(DUIECKUX N3MEHEHUH B
Koaupymomue nocienoareabHoctd JJHK, npuBoasimx k onpeneneHHBIM H3MEHEHUSIM B
aMUHOKHCIIOTHBIX TIOCIIEIOBATEIHHOCTAX LIENEBHIX OENKOB

5. HaIpaBJIEHHOE BO3/IEHCTBUE MyTareHOB Ha ONpeeIeHHbIEC OeNKH-()epMEHThI

2. Hanu4vue peryaupyemMoro npoMoTopa mno3BoJisieT:

1. ocylIecTBIATH CHHTES IIEIEBOTO MPOIYKTa Ha TFOOOM 3Tarle pocTa KIETOYHOU KYIbTYPhI

2. OCYIIECTBIATH CUHTE3 IEJIEBOTO NMPOIYKTA HE3aBUCUMO OT TEMIEpaTyphl WM KOHIIEHTpaIUU
KHCIIOpoJa

3. OCYIIECTBIATH CUHTE3 IEJIEBOT0 MPOIYKTa HE3aBUCUMO OT COCTaBa MUTATEIBLHON Cpebl

4. oCymIecTBIISATh CHHTE3 LIEIEBOTO MPOIYKTa TOJIBKO Ha OMPEENIEHHBIX 3Tanax pocTa KIeTOYHON
KYJIBTYPBI 110 AEHCTBUEM HHIYKTOPOB

5. yBeJIMYMBAaTh BBIXOJ LIEJIEBOTO IIPOIYKTA

3. “AHTHCMBICTOBBIM” HA3bIBAIOT OJMTOHYKJIEOTH/, KOTOPBIIi:

1. rubpuansyercs c TeHOM U OJIOKUPYET €ro TPAHCKPHUIILHIO

. tubpunuzyercst ¢ MPHK u 6nokupyer TpaHcsimro

. tuopumuzyercs ¢ JJHK u 6mokupyer ee perIukaImto

. KOOMPYeT CUHTE3 OeNKa, KOTOPBIA He yJ9acTBYET B IpoIleccax MeTadoIn3mMa

. KOIUpYyeT CHHTe3 OeNKa ¢ HeMPaBUIBHOM CTPYKTYpOr

4. Pu6o3uMbI — 3T0:

1. cnenuduueckue monekyssl PHK, o6nanarorire KaTaluTHYECKOH aKTUBHOCTBIO 110 OTHOILIEHHUIO K
apyruMm Monekyiaam PHK

2. 3TO KOMIOHEHTHI pHOOCOM

3. 370 hepMeHTBI- HYKIIEONPOTEHIbI

4. 5T0 (pepMEHTHI, OCYIIECTBISIONINE CHHTE3 U PEBPaLIeHUs] pUOO03bI

5. ato ¢epmentsl koaupytomue cuate3 PHK

5. B npoMbInIeHHOM cHHTe3e L-ackopOHHOBOI KHCJI0THI ¢ MOMOIILIO OaKTepuii OCYLIECTRISIOT
npeBpalieHne:
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1. D-rtoxo3s1 B D-cop6uTo

2. D-cop6uToia B L-copbo3y

3. L-cop0o3bl B 2-KeTO-L-TyI0HOBYIO KHCIOTY

4. 2-keto-L-rynoHoBoit KUCIIOTHI B L-aCKOPOMHOBYIO KUCIIOTY

5. TIIOKO3EI BO QPYKTO3Y

6. lonnepskanue KyJIbTYPbI MPOAYLEHTA HA ONpPe/leIeHHOI CTAIMHPa3BUTHSA B TypOuocTaTe
OCYUIECTBJISIETCS 32 CYET:

. KOHTpoJIs Temiiepatypsl 1 pH cpensr

. KOHTPOJIS 3a MOTPeOIeHNEM KHCI0poaa

. IOJIePKaHNsl KOHLIEHTPALlMd KOMIIOHEHTOB MMUTATEILHON Cpe/ibl HA ONPEACICHHOM YPOBHE

. PEryIMpOBaHMs CKOPOCTH MPOTOKA KUAKOCTH Yepe3 hepMeHTep

. KOHTPOJISL TEMIIEPATyPbI

7. IlutaTeabHbIe cpebl AJIs KYJIbTYP PACTHTEIbHBIX KJIETOK OTIMYAIOTCS OT MUTATEJIbHBIX cpefl
A MUKPOOPraHU3MOB H KJIETOK KMBOTHBIX 00513aTeJIbHBIM HAJIMYUEM:

1. yrineBogoB

2. coequHeHMIt a30Ta 1 hochopa

3. CBIBOPOTKH 13 SMOPHOHOB TEJISIT

4. puroropMoHOB

5. BUTaMHHOB

8. O KOHUEHTPALUHU KJIETOK NPOAYLEHTA NPU TYPOUA0CTATHYECKOM peKuMe KyJIbTHBHPOBAHHS
CYIAT Mo:

. CKOPOCTH MTOTPEOJICHUSI KUCIOpOoa

. THTEHCHBHOCTH BBIZICTICHUS YTIICKUCIIOTO Ta3a

. IO UHTEHCHBHOCTH TEIUIOBBIICTICHUS

. IO MYTHOCTH BBIXOZSIILETO MOTOKA KYJIBTYPaJIbHOM XKHUIKOCTH

5. o u3MeHeHuo pH KynbTypalbHON KUAKOCTH

9. Bo3MO:KHO JIM MOJIy4eHHe BTOPUYHBIX META00IMTOB (AHTHOMOTHKOB) B PesKUMe HENPEPbLIBHOTO
KYJIbTHBUPOBAHUS:

1. HE BO3MOXKHO

2. BO3MOYKHO B TypOHIOCTaTUYECKOM PEXUME

3. BO3MOXKHO B XEMOCTaTHYECKOM PEIKUME
4.
5.

Nk W~
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BO3MOJKHO TI0 CXEME JIBYXCTYIIEHYaTOTO XeMOCTaTa
BO3MOJKHO B JIFOOOM PEXUME
10. CBepxcuHTe3y JUMOHHOI KHCI0THI OyeT 0JIaronpusiTCTBOBATh:
1. no6aBneHue B KyJIbTYpPalbHYIO CPELy COeIMHEHH ColepKalliuX HOH Kenesa 3
2. nobasiieHue Buramuua Bl
3. OUMCTKA MUTATENBHOM Cpeibl OT HOHOB Keye3a 2*
4. yBemn4YeHUE KOHIICHTPAIIUU TITFOKO3bI
5. IOBBITIIEHNE TEMITEPATYPhI

OTBeTHI:
1 2 3 4 5 6 7 8 9 10
4 4 2 1 2 4 4 4 4 3

Tema 4.

1. Ha kpuBoO#i pocTa MUKPOOPTaHU3MOB OTCYTCTBYET

1. nar-¢aza pocra

2. mor-¢haza pocTa

3. ¢aza nuHEHHOTO pocTra

4. ctabuipHas aza pocra

5. ¢aza oTMUpaHUS KYJIBTYPbI

2. CranmonapHas (pa3za pocta Npu NEPHOTUYECKOM KYJIbTHBHPOBAHUN MUKPOOPTraHM3MOB

XapakTepu3yercsi

1. oTCcyTCTBHEM pOCTa KYJIbTYPhI

2. CHHXpOHHU3AIUEH TOMYJISIINT

3. paBEHCTBOM CKOPOCTH OTMHUPAHHSI MU CKOPOCTH POCTAa MUKPOOPTaHU3MOB B ITOIYJIALIUT

4. BbIJIeJIEHHEM POJYKTOB BTOPUYHOTO METa00IM3Ma

5. IOCTOSTHHOM CKOPOCTBIO YTHIIM3AINU SHEPreTHIEeCKOro cyocTpara 6

3. HpO)IyKTaMI/l BTOPUYHOI'O MeTa00/IM3Ma He ABJISIOTCS



1. hbepMeHTBI

. aHTUOMOTHKH

. IUTMEHTBI

. MUKPOOPTaHU3MBI - IPOYLIEHTHI

. apTaTOKCHHBI

Bakuunsbl — 3T0 nmpenaparsl, cojiep:xaiiue

. QHTUTE€HBI OJTHOT'O MJIM HECKOJIBKHUX BO30YyAHUTENeH HHPEKIMOHHBIX 3a00IeBaHIN
. KOMIUTEKC aHTHOMOTHKOB IS JIedeHHs] HH()EKIIMOHHOH TTaTOJIOTUH

. KOMIUIEKC BUTAMUHOB TS IOJICPKaHUS MMMYHHTETA

. Ae3UH(EKTaHTBI IUPOKOTO CIEKTPa ACUCTBHS

. AIMMYHOTJIOOYJTUHBI

@DepMeHTHI N0 CBOEil 0MOXUMHUYECKOH MPUPo/Ie SIBJISIIOTCS

. IUTONPOTEUIAMHU

. benkamu

. benmkamu 1 PHK

. HyKJICMHOBBIMHU KHUCIIOTaMH

5. UMEIOT pa3Hyl0 OMOXUMHUUYECKYIO IPUPOIY

6. IIpoOroTHKM — 3TO IrPyNIa JeKAPCTBEHHbIX PENapaToB, AeiiCTBYKIIUM HAYAJI0M, KOTOPbIX
SIBJISIETCHA

1. BBICOKOOYHIIICHHBIC BUTAMHWHBI

2. MUKpPOOPTaHU3MBbI - HOpMajibHble CUMOUOHTHI JKKT

3. TOpPMOHABbHBIE KOMITOHEHTHI

4. Tpox:KeBble MUKPOOPTraHU3MBI

5. (G M3HUOJIOTNYECKH AKTUBHBIC MEMTHIbI

7. AcenTH4ecKHii pa3/inB HHbEeKIHMOHHBIX OMOTEXHOJIOTMYECKUX MPENapaToB JA0JKeH
OCYILIECTBJATHCHA B YHCTHIX MOMeEIeHHAX

. B 30He Tuma A

. B 30He Tumna B

. B 30He tumna C

. B 30He Tumna D

. B O0oKce OMosIornieckoii 6e30macHOCTH

. lIpon3BoaCcTBEHHBbIE MUTATEIbHBIE CPEeAbl B 0MOTEXHOJIOTHYECKOIi cXxeMe MOJTydeHust
JIEKApPCTBEHHBIX NMPENapaToB A0LKHbI OBITH H3rOTOBJIEHBI OCHOBE

. BOJBI TSI HBEKIIUH

. BOJIOIIPOBOJTHOM BOJIBI

. IEMHUHEPAITN30BAaHHON BOJIBI

. CTEpWJIBHOU BOJIbI

. IUCTUINIMPOBAHHOW BO/IbI

Bakrepunogar no cBoeii Ouosiornyeckoii npupoae siBJsieTcs

. BUPYCOM 4YeJIOBEKa WJIN )KMBOTHOTO

. IPOJTyKTOM MHUKPOOHO# TpaHchopMarmu

. TCHETUYECKIM MapKepOM IPH CKPUHUHTOBBIX TPOIIEypax

. BUPYCOM OakTepuu

. HE SIBIISIETCSI OMOIOTHIECKUM 06’I)CKTOM

10. OcHOBHBIM §€JIKOM IJIa3Mbl KPOBHU JIOHOPOB B KOJIM4€CTBEHHOM OTHOLIEHUH SIBJISIETCS:
1. anpOymuH
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2. pubpuH

3. UMMYHOTTIOOYJTUH

4. dhaxrop VIII

5. OeNKOBbIe KOMITOHEHTHI OTCYTCTBYIOT

OTBeTHI:
1 2 3 4 5 6 7 8 9 10
4 3 4 1 3 2 1 2 4 1

Tema 5.

1. ®epmeHT J1Ura3a UCMOJIb3YyeTCs B TeHeTHYeCKOH HHKeHEPUH MOCKOJIbKY:

1. ckpersieT BEKTOP ¢ 0007I0YKON KIECTKH X035 MHA; 7

2. KaTaJIU3UPYET BKIIFOUCHHUE BEKTOPA B XPOMOCOMY KJICTOK XO35MHA,



3. KaTaIM3UPyeT KOBAJICHTHOE CBsA3bIBaHUE yrieBoaHO-hochopHoii ienu JJHK rena ¢ JIHK Bektopa;
4. kaTanu3upyeT 3aMbIKaHHE IENTUAHBIX MOCTUKOB B IIENTUAOTINKAHE KJIETOYHOHN CTEHKH.
2. buorexHoI0Ty «TeH-MapKep» He0OX0ANM:
1. A7s MOBBIIIEHUS] aKTUBHOCTH PEKOMOWHAHTA,;
2. s 00pa3oBaHUA KOMIIETEHTHBIX KIETOK XO35MHA;
3. i Monu(UKaIK MeCTa B3aUMOISHCTBUS PECTPUKTA3 C CyOCTpaTOM;
4. st oTOOpa PEKOMOUHAHTOB.
3. OciiabJieHHe OTpaHUYeHUI HA MCI0JIb30BAHUE B IPOMBILIIEHHOCTH MHKPOOPTaHU3MOB-
PEeKOMOMHAHTHOB, IPOAY-UHPYIOLIMX FTOPMOHBI YeJI0BEeKAa, CTAJ10 BO3MOKHBIM 0J1arogaps:
1. cOBepILICHCTBOBAHUIO METOOB M30JISIIUN T€HHO-WH)KEHEPHBIX PEKOMOMHAHTOB OT OKpY Karoliei
CpeJIbl;
2. TIOBHIICHHIO KBaTU()UKAIMH ITepCOHAa, pabOTAIOIIET0 ¢ pEKOMOMHAHTAMUY;
3. yCTaHOBJIEHHOH SKCIIEPUMEHTAIILHO CIIa00i KU3HECOCOOHOCTH PeKOMOMHAHTA,
4. BKCTIEpUMEHTAIbHOMY TIOATBEPKACHUIO 0053aTeIbHON MTOTEPH Uy KEPOIAHBIX TEHOB.
4. BekTOp Ha 0CHOBe ILUIA3MHUABI MPEINOYTHTENbHEH BekTOopa Ha ocHoBe ¢arosoii JIHK ouar
oxaps:
1. 6onbIIOMY pa3zMepy;
2. MEHBIIIEH TOKCHYH OCTH;
3. 0oJIbIIIEH YACTOTHI BKIFOYEHHUS;
4. OTCYTCTBUSA JIM3UCA KIICTKU XO34UHA.
5. AMMmo0uIu3anusi HHAUBUAYAJIbHBIX (PEPMEHTOB OrPAHHYUBAETCS TAKUM 00CTOSITEHLCTBOM,
KaK:
1. BbICOKast 1aOMIIBHOCTh (PEPMEHTA;
2. Hanmuue y pepmeHTa KopepMeHTa;
3. Hanmuwe y pepmeHTa cyOneInHUII;
4. mprHaATIEeKHOCTh (PepPMEHTA K TH IpOJIas3aM.
6. UMMoOnIH3anus HEeTbIX KJIETOK NPOAYIeHTOB JeKAPCTBEHHBIX BellIeCTB HEPAIMOHAIbHA B
ciayydae:
1. BBICOKO¥ JTaOMIEHOCTH TIETIEBOTO MPOIYKTa (JISKAPCTBEHHOTO BEIIECTBA);
2. VCTIONIb30BAHUS 1IETIEBOTO MPOAYKTA TOJIBKO B MHBEKIIMOHHOH (hopme;
3. BHYTPHUKJICTOYHOH JIOKAJM3AINH 1IeJICBOTO MPOAYKTa;
4. BBICOKOH THAPO(HUIBHOCTH LIEIEBOTO NPOAYKTA;
7. UMmMoO0namn3anms KJIETOK NPOAYLUEHTOB 1ejleco00pa3Ha B ciy4yae, ecyid HeJleBoil NPOAYyKT:
1. pacTBOpUM B BOJIE;
2. He pacTBOPHUM B BO/IE;
3. IOKamM30BaH BHYTPH KIIETKH;
4. um siBnsieTcst Ouomacca KIeTOK.
8. Heasmu uMMoOuIn3anun epMeHTOB B OMOTEXHOJIOTHYECKOM MPOU3BOACTBE SBJIAIOTCS:
1. HOBBILICHNE YAETBHON aKTUBHOCTH;
22 MOBBIIIEHHE CTAOMITILHOCTH;
3. pacmmpeHue cyOCTpaTHOTO CIIEKTPa;
4.MHOTOKpaTHOE UCII0JIb30BAHUE.
9. IlesieBoii 0e/IKOBBINH NPOAYKT JOKATU30OBAH BHYTPH HMMOOMIN30BAHHOM KiIeTKH. [o0uThCS ero
BB/l eJIEHHSI, He HApyIIasi CHCTEMBbI, MOKHO:
1. yCHIIMB CHCTEMBI aKTUBHOT'O BBIOpOCa;
2.0cnabuB OapbepHbIE PYHKINH MEMOPAHBL;
3. IPUCOEIMHUB K OEITKY JHEPHYIO TOCIIE0BATEILHOCTD OT BHEITHETO OeKa;
4. MOBBICHB CKOPOCTH CHHTE3a OeKa.
10. TexHo10rMsA, OCHOBAHHAS HA MMMOOMIH3AINK 0M000bEKTA, yMEHbIIaeT HAJINYHE B
JIeKapCcTBEHHOM Ipenapare cjleIylomux npumeceii:
1. CJICABI TAXKEIBbIX MCTAJIJIOB,
2.0enKku;
3. MexXaHWYeCKUe YacTULIbI;
4. cnenpl OpraHMYECKUX pac TBOPUTENEH.
OTBeTHI:

1 2 3 4 5 6 7 10

00
©

3 4 4 4 2 3 1 4 3 2




Tema 6.

1.Ha xpuBoii pocTa MUKPOOPTaHU3MOB OTCYTCTBYET

1.nmar-¢aza pocra

2.nor-(aza pocra

3.¢da3a auHEiHOTO pocTa

4.crabumpHas (asza pocTta

5.thaza oTMupaHUsI KYIbTYpPhI

2.Cranmonapnas (paza pocta npu nepuoIu4ecKoM KyJJbTHBUPOBAHUUA MHKPOOPTaHU3MOB
xapakrepu3syercs

1.0TCYTCTBHEM POCTa KYJIbTYPHI

2.CHHXPOHH3AIHUCH TIOITYJISIIUN

3.paBEHCTBOM CKOPOCTH OTMHUPAHHUS U CKOPOCTH POCTa MUKPOOPTAHU3MOB B TIOITYJISIIIAN
4.BBIICTICHUEM MTPOAYKTOB BTOPUYHOTO META00IM3Ma

5.0CTOSIHHOHM CKOPOCTHIO YTHIIM3AIMU SHEPreTHIEeCKOro cyocTpara
3.IIpoaykTaMu BTOPHYHOr0 MeTa00/IM3Ma He SBJSIOTCSH

1.bepmeHTHI

2.aHTUOMOTHKHU

3.IUTMEHTHI

4 MHKpPOOPTaHU3MEI - TIPOTYIICHTHI

5.a(hIaTOKCHHBI

4.BakuMHBI — 3TO NpenapaThbl, COieP:KaIIHe

1.aHTUTEHBI OTHOTO I HECKOJIBKUX BO30yauTENei NMH(DEKIIMOHHBIX 3a00IeBaHMIA
2 .KOMIUIEKC aHTHOMOTHKOB ISl JIeUeHHsI MHPEKIIMOHHOW MaTOJIOTUH

3.KOMIUICKC BUTAMUHOB IS TTOIICPKAHKUSI UMMYHHUTETA

4.ne3uH(EeKTaHTHI IPOKOTO CIEKTPa AEHCTBUS

5. AMMYHOTTIOOyTHHBI

5.®epMeHTHI O cBOEelH OMOXUMHUYECKOH NMPUpoae ABIAIOTCS
1.munonpoTreniaMu

2.0enkamu

3.6enkamu u PHK

4 HYKJICMHOBBIMH KHCJIOTaMHU

5.MMEIOT pa3Hy OMOXUMUYECKYIO MTPUPOJLY

6.IIpo0uoTHKM — 3TO rpyNIa JeKapCcTBEeHHbIX NPENapaToB, 1eiiCTBYIOIIMM HAYAJI0M, KOTOPBIX
sBJsieTCs

1.BBICOKOOYHIIICHHBIE BUTAMUHBI

2.MHKpPOOPTaHU3MBbI - HopMalibHbie CUMOUOHTHI KK T

3.ropMOHAIBFHBIE KOMITOHEHTHI

4. IPOXOKEBBIE MUKPOOPTaHU3MbI

5.(hM3HONOTHYECKU aKTUBHEIE MTETITH/IBI

7.AcenTHYECKHIi Pa3/UB HHbEKIIMOHHBIX OMOTEXHOJIOTHYECKUX NPENnapaToB A0JKeH
OCYLIECTBJIATHCHA B YHCTHIX MOMeEIEHUAX

1.B 30He TUMa A

2.B 30He Tuna B

3.8 30He Trmna C

4.8 30He THNa D

5.B 6okce OrooruuecKoi 6€30MacHOCTH

8.IIpousBoacTBEeHHDbIE MUTATEIBHBIE CPEIbl B 0MOTEXHOJOTHYECKOH cXeMe MOJIydeHUsl
JIEKAPCTBEHHBIX MPENapaToB J0/KHbI ObITh H3TOTOBJIEHBI OCHOBE
1.BoABI 1T MHBEKITUHA

2.BOJIONIPOBOIHON BOMBI

3. IeMHHEPATN30BAHHON BOJIBI

4.CTepUIIEHOU BOJIBI

5.IUCTUIIMPOBAHHON BOJBI

9.bakTepuogar no cBoeii 6MOTOrMYeCKOil MpUpPoOe ABJSETCS
1.BUpycoM 4enoBeKa WK JKHBOTHOTO

2.MPOyKTOM MHUKPOOHOH TpaHC(opMaIuu

3.reHeTHYECKUM MapKEPOM MPH CKPUHUHTOBBIX HPOIeIypax



4.BUpycoM OaKTepHH

SHe SABIAETCS OMOJOIrHYSCKUM 00BEKTOM

10.0OcHOBHBIM 0€e1KOM IJIA3Mbl KPOBH JOHOPOB B KOJINY€CTBEHHOM OTHOIIIEHUM SIBJISIETCS:
1.ane0yMuH

2.¢ubpuH

3. AIMMYHOTTIOOyIINH

4.¢akrop VIII

5.6eKoBbIe KOMIIOHEHTHI OTCYTCTBYIOT

OTBeTHI:

1 2 3 4 5 6 7 8 10

©

4 3 4 1 3 2 1 2 4 1

Tema 7.

1. TexHoJsioruyeckuii BO3AyX Jjisl 0MOTEXHOJIOTHNYECKOT0 MPOU3BOACTBA CTEPUIHU3YIOT:
1. HarpeBaHueM;

2. QuIBTpOBAHUEM;

3. o0ny4yeHHEM.

2. bopsba c¢ daroBoii uHpeknueli B Hexax (pepMeHTANMH AHTUOMOTHYECKOW
NPOMBILLIEHHOCTH HanoJ/iee PAaLMOHAJILHA IIyTeM:

1. y’xecToueHHs] KOHTPOJIS 33 CTEpUIIN3AIel TEXHOJIOTHYECKOT0 BO3AyXa;

2. y’)KeCTOUYEHHsI KOHTPOJIS 32 CTEpUIIN3aIel MUTaTeIbHON Cpebl;

3. moMy4YeHus U UCTIONB30BaHUA (DaroyCTONYNBBIX IITAMMOB OMO00OBEKTA;

4. y>)KeCTOUCHUS KOHTPOJIS 32 CTEPUIN3AIUeii 000pyTI0BaHMSL.

3. IIpenMy11eCTBO PACTUTEJIBHOIO CHIPbS, MOJY42eMOr0 NPH BhIPAIMBAHNHU KYJIbTYP KJIETOK
nepes cbipbeM, 0J1 y-4aeMbIM U3 INIAHTALMOHHBIX MJIH JUKOPACTYILIUX PACTeHUI:
1.607p11as1 KOHLIEHTPALHS LIEIEBOI0 IPOIYKTA,;

2. MEHbIIIasi CTOMMOCTH;

3.CTaHJApTHOCTE;

4. 6onee mpocToe U3BJICUEHHUE LIEIEBOIO MPOIYKTA

4. IlocaenoBaTeIbHOCTH CTaAUI OMOTEXHOJIOTHYECKOro mpouecca;

1.06paboTKa 11eneBoro MpoayKTa, 00paboTKa ChIpbs, pepMeHTaIys 1 OnoTpaHchopMaIys

2. buorpanchopmarus, pepMeHTaIN, 00padOTKA CHIPBS M LIEJIEBOTO MTPOAYKTA

3. ucxozaHas 00paboTKa ChIpbs, (hepMeHTaIus, OnoTpanchopMalius, KoHedHass 00padoTKa 1EJIeBOro
MPOAYKTa

5. B 0MOTeXHO0JI0TMH OHATHIO «0M000BEKT» COOTBETCTBYET CJelylollee onpeaeieHue:

1. opranusm, Ha KOTOPOM UCHBITHIBaIOT HOBble BAB

2. OpraHU3MBbl, BBI3BIBAIOIINE MUKPOOHYIO KOHTAMHUHAIIUIO TEXHOJIOTHYECKOTO0 000PYA0BAHUS

3. ¢hepMeHT, HCTIONb3yEMbIH JUIS TeHHO-MHKEHEPHBIX MPOIECCOB

4. opranusM, npoayuupyomuii BAB

5. )epMeHT, UCTIOIB3YEMBIii B JIeYeOHBIX IEISX

6. IIponecc U3roToBJIEHNS TeHHO-MHKEHEPHBIX MPeNapaToB BKJIIOYaeT:

1.KonMpoBaHUE I'eHa YeJIOBEKa, OTBETCTBEHHOTO 38 CHHTE3 HEOOXOAMMOTO MPOIyKTa

2. Mo (UKaLMIO TEHETUUECKOTO anmnaparta 00JIbHOTO IJ1s1 YBEJIMYEHUs] OMOCHHTE3a HEOOXOAUMBIX
MPOIYKTOB

3.BHepeHne MUKpOOHOH KiIeTku ¢ pekomOuHanTHoi JJHK B opranmnsm uyenoseka
4.KynbTUBHUPOBAaHHUE U BBIJCIICHHE MUKPOOHBIX KIIeTOK ¢ pekoMOuHanTHeME JJTHK

5. BHeJpEeHHE YeJI0BEUECKOro T'eHa B IUTa3MUy MUKPOOHOH KIIETKH

7. Bops0a ¢ ¢daropoii unpexuueii B mexax ¢gepMeHTAIUN AHTHOMOTHYECKOM
NPOMBIIIEHHOCTH Hau0oJiee pAMOHAJIBLHA MyTeM:

1. y’kecTOUeHHS KOHTPOJIS 33 CTepUIIM3aIel TEXHOJIOTHIECKOTO BO3/IyXa;

2. y’)KeCTOUYEHHS KOHTPOJIS 33 CTEpUIIN3AIel MTUTAaTeIhHON CPEebl;

3. mosy4eHHs ¥ UCHOJIB30BaHUs (aroyCTOWYMBBIX IITAMMOB OMOOOBEKTA;

4. yxecTOueHHs KOHTPOJIS 32 CTEpUIN3aLueil 000pyI0BaHHS.

8. llpenMymiecTBa GMOTEXHOJIOTHYECKOT0 MPOM3BOICTBA OPraHMYeCKUX MPOAYKTOB Mepen
XHMUYEeCKHUMH MeTOAAMM CHHTe3a:

1.cHHTE3 1IENIEBOT0 MPOIYKTA B BUJE CIIOKHOM CMECH ;

2. HeCHeIM(PUIHOCTS;

. 10
3. He3HAYHUTEIHHBII BBIXO]I IIEJIEBOTO IPOAYKTA,;



4. BO3MOKHOCTD TTOJTyYEHHS YUCTHIX H30MEPOB

5. ucnonp3zoBaHme GOIBIIUX KOJTUIECTB BOJIBI

6.0TCyTCTBHE CIICITU(PUIHOCTH

9. lennb cTepuan3anmuu TEXHOJIOTHIECKOT0 BO3yXA:

1. pa3pymieHre 6akTepHaTbHBIX CIIOP ;

2. CTa0MIM3aIys Ka4eCTBEHHOTO ¥ KOJIMYECTBEHHOTO COCTABA;
3. obecrnieueHne IbIXaHUs MUKPOOPTaHU3MOB-O0MO000BEKTOB.
10. «Cnadpie» 30HBI P CTEPUIH3ALUHN 000PYTOBAHUS:
1.mapoBsie pyOamku;

2 MeEIIaNKH;

3.BO3[1 YIITHBIE (PUIIBTPHI,

4.1TpyOBI 0TBOAA OTPAOOTAHHOTO TEXHOJIOTHIECKOTO BO3TyXa.

OTBETHI:
1 2 3 4 5 6 7 8 9 10
2 3 3 3 4 4 3 4 3 4
Tema 8.

1.IlocToAHHOE MPUCYTCTBHE I€HHO-HHKEHEHPHBIX IITAMMOB — IECTPYKTOPOB B 23POTEHKAX
Ma103(PpeKTUBHO; MEPHOANYECKOE BHECEHHE HX KOMMeEPUYECKHX MPenapaToB BbI3BAHO:
1.cimaboli CKOPOCTBIO UX Pa3MHOKEHHUS;

2.UX BBITCCHCHHUCM MIPEACTABUTCIIAMHA MI/IKpO(i)J'IOp])I AKTHUBHOI'O UJIa,

3.moTepeit mia3Mua, B KOTOPBIX JTOKATN30BaHBI TEHBI OKUCIIUTENBHBIX ()EPMEHTOB;
4.mpobneMaMu TeXHUKH 0€3011aCHOCTH;

5.9yBCTBHUTENBHOCTHIO K TIeperagaM TeMIepaTyp OKpYKaromei cpebl.

2.BbiiesieHre U 0YNCTKA He0EJIKOBBIX MPOAYKTOB OMOCHHTE3a U XHMHYECKOI0 CHHTE3a HMeeT
MPUHIUNHAIbHBIE OTJINYHS HA CTAUSX Mpolecca:

1.Bcex;

2. KOHEUYHBIX,

3.TepBHIX;

4 MPUHIMIHAIBHBIX Pa3IUuuil He,

5.1mpu XpaHEeHUH MPOTYKTOB.

3.OCHOBHBIM HEI0CTATKOM KHBBIX (ATTEHYHPOBAHHBIX) BAKIIUH SIBJISIETCH
1.He00X0AMMOCTh UCIIOJIB30BAHMSI XOJIOIUIBHUKOB JJIs XPaHCHHMS;

2.CJ'IO)KHOCTB KYJBTUBUPOBAHHNA MHOTUX IMATOICHHBIX MI/IKpOOpFaHI/ISMOB;

3.0IaCHOCTh CIIOHTAHHOTO BOCCTAHOBJICHHUS BUPYJICHTHOCTH,

4.Hn3Kas 3(pPEeKTUBHOCTH TAKUX BaKIUH;

5.0macHOCTh 3apaykeHHs IepCOHAlIa Ha TIPEATPUSTHH.

4. YBesinueHue BbIX0/1a I€J€BOT0 MPOAYKTA NPH OMoTpaHc(opMaIni CTEPOU/IA TOCTUTAETCSI:
. TIPH YBEJIMYEHUH WHTEHCHBHOCTH TTePEMEITUBAHU

. [IpA YBEJIMYCHUN MHTCHCUBHOCTH aspaln

. TIpH TIOBBIIIICHUH TeMIepaTypsl (hepMeHTAIIUH

. TIPH HUCKITFOYEHUH MUKPOOHON KOHTAMHUHAITUH

. TIPH YBEJIMYEHUH KOHIIEHTPAIMH CTEPOUIHOTO cyOcTpara B (hepMEHTAIIMOHHON Cpe/ie
5.Crepuiu3anmeii B 0MOTEXHOJIOTMH HA3bIBAETCS !

1. Belgenenne OakTepuil U3 NPUPOIHOTO UCTOUHHKA

2. YHUUYTOXXEHHE TaTOTeHHBIX MUKPOOPTaHMU3MOB

3. YHUYTOKEHHE BCEX MHUKPOOPTaHU3MOB U HX MOKOSIIHXCS (HOpM

4. yHIUYTOKEHHUE CTIOP MUKPOOPTaHI3MOB

5. co3znaHue yciIoBHUil MPEMATCTBYIOMNX Pa3MHOXKEHHUIO IPOYLIEHTOB

6.IpaBuia GMP npenycMaTpuBalOT NPOU3BOJACTBO B OT/AEJLHBIX MOMENIEHUSIX U HA OTEJIbHOM
00opynoBaHMM:

1. OnonoruyecKux MpenaparoB, Ha BCEX CTAAMAX Mpolecca

2. TOJNBKO Ha CTaJUH BHIICICHUS IPOLyKTa

3. TOJIBKO JJI IIp€rapaToB, MOJIYy4Ya€MbIX C UCIIOJIB30BAHUEM peKOMGI/IHaHTHBIX mTaMMOB
4. nns mpounsBoacTBa BakuuH BLK 11 paGoThI ¢ JKUBBIMH MUKPOOPTraHU3MaMHU

5. TpeboBaHME HE aKTyalbHO Il OMOTEXHOJOTMUECKHUX MPETapaToB

7.CBoiicTBO 0eTajJaKTaMoOB, H3-32 KOTOPOI'0 UX cjienyeT, corjacio GMP, napadaTsiBaTh B
OTIeJbHBIX MOMeNIeHUsAX:

OB WN P
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. 0011251 TOKCUYHOCTh

. XpOHUYECKasi TOKCHIHOCTh

. SMOPHUOTOKCUYHOCTh

. AJUIEPTeHHOCTh

. HEYCTOMYHBOCTh

8.GLP pernamentupyer:

. Ta0OPaTOPHBIC UCCIICIOBAHUS

. TUTAHUPOBAHHUE TTOMCKOBBIX PaboOT

. HabOp TECTOB MPH JTOKIMHIUYECKUX HCIIBITAHUSIX

. METOJIbI MaTEMATHUYECKON 00PabOTKU TaHHBIX

5. Habop TECTOB MPH KIMHUYCCKUX UCTIBITAHUIX

9.IlpuunHA HEBO3MOKHOCTH HEMOCPEACTBEHHOM IKCIPECCHH I'eHA YeJI0BEKA B KJIeTKAaX
MPOKAPHOT:

1. BBICOKAsI KOHIICHTpAIIHS HyKJIea3

2. HEBO3MOXKHOCTh PETIMKAIINH TITa3MHU]T

3. OTCYTCTBHE TPAHCKPUTIIIHN
4.
5.
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HEBO3MOXHOCTb CILIAHCHUHTa
OTCYTCTBHE TPaHCIISILIAN
10.ITpsamoii nepenoc yy:kepoanoii JJHK B mpoToniacTel BO3MO:KeH ¢ IOMOIIBIO:

1. MUKpOUHBEKIINH

2. Tpancdopmanmu

3. yIaKOBKH B JTUIIOCOMBI

4. KyIbTUBHPOBAaHUE MPOTOIIACTOB HA COOTBETCTBYIOIIMX IMUTATEIBHBIX Cpelax

5. 00paboOTKH POTOILIACTOR MOJIUATHIICHTJTUKOJIEM

OTBeTHI:

1 2 3 4 5 6 7 8 9 10
3 3 3 5 3 4 4 3 4 3
Tema 9

1. o xapakTepy KyJbTUBHPOBAHHUS MPOIYNEHTAa OMOCHHTETHYECKHIi MPoLece MOAPA3ASIOT Ha:
1. nepuoauveckuii, MOTYNEPUOANYECKII, HEPEPBIBHBIN, OTHEMHO-T0IUBHOMN

2. IOBEPXHOCTHBIN U TITyOWHHBIN

2. lloBepxHocTHas repMeHTaNUs (B MOHOCJI0€):

1. cycneH3uio KJIETOK MOJIy4atoT 00paboTKON H3MENBYCHHOW TKaHH YMOPHUOHA TPUIICUHOM; KJIETKH B
TaKOW CYCHEH3MH CT a-HOBSITCS INIOCKUMH U JAEJISITCS, Oceasi Ha IOBEPXHOCTH cOCya

2. KJIETKY NMPOAYLIEHTA BCIIEICTBUE MEIIAIKU WM TYPOUHHOTO MEepEMEIINBAHUS U IPOITYCKAHUS O]
JABJICHHEM BO3JlyXa BO

BCEM 00bEME MUTATEIHHON Cpeabl

3. @epmMeHT, IPUMEHsIeMbIii 11 MOJIy4eHHs1 0e371aKTO3HOr0 MOJIOKA!

1. rmroko3om3oMepasza 2. aMHHoaWIa3a 3. NeHUIMUIMHAMA/Ia32

4. B-ranakro3uiasa 5) npocTariiaHInHIHA0NEPOKCUIICUHTETa3a

4. ®epMeHT, NpUMeHsIeMbIi UIs1 OJTyYeHUsI JIerKOYCBOsIeMbIX He3aMeHMMbIX AMUHOKHUCJIOT:

1. rmoko3ou3oMepasza 2. aMuHOoanuiIa3a 3. NeHUIUIMHAMHa3a

4. B-ranakro3uiasa 5) npocTariaHInHIHA0NEPOKCUIICUHTETa3a

5. Kakoii 3jieMeHT onepoHa A0JIZKeH ObITh CMelleH VIl TOT0, YTOObI penpeccusi CMeHWJIach 1
HAYKIUEH:

1. PHK-nonumMepasa 2. npomotop 3. orieparop 4. 6€10K -pernpeccop

6. IlyTu npeogosieHusi peTPOUHTNOMPOBAHMSA:

1. npuMeHeHre npeIIecCTBEHHUKOB LEJIEBOT0 NPOAYKTa 2. IPUMEHEHHE BHYTPUKIETOUHBIX C OPOCHTOB
3. IpuMeHeHne MMMOOMITM30BaHHBIX aHAIIOTOB HaYaJ bHOTO (hepMeHTa

7. Perynupyemasi ¢pepMeHTAIMS B TIpollecce OMOCHMHTE3A JOCTUTAEeTCs PH CIOcole:

1. nepuonnveckoMm; 2. HETIPEPHIBHOM;

3. OTBEMHO-0JIMBHOM;

8. BuocuHTe3 AHTHOMOTHKOB, HCMOJIb3YeMBbIX KaK JIeKapCTBEHHbIE BELECTBA, YCHIUBAETCS U
HACTYINAaeT PaHblle Ha cpefax:

1. GoraTbix HCTOYHMKAaMH a30Ta; 2. 0OraThIX HCTOUHUKAMH YTIIEPOAa;

3. 6oraThix ucrounukamu gochopa; 4. 6eTHBIX MUTATEILHBIMU BEIIECTBAMH.
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9. ®u3uyecKuii MeTO UMMOOMIN3ANMH (PEPMEHTOB:




1. ¢ nTOMOIIBbIO KOBAJIGHTHOTO CBS3BIBAHUS 2. METAJUIOXEIATHBINA METO/T

3. BKIIIOUEHHE B I'elib 4. MUKPOKAIICYJIUPOBAHUE 5) aacopOLys Ha HEPaCTBOPHUMOM HOCHTEIIC
10. TexHos10rMsA, OCHOBAHHAS HA MMMOOMIH3AINH 0M000bEKTA, yMEeHbIIaeT HAJIMYHE B
JIEKAPCTBEHHOM Ipenapare cjeIyoluX NpumMeceii:

1. ciennl TSHKENBIX METAIUIOB; 2. OEIIKH;

3. MexaHWYeCKHE YaCTHIIbL, 4. CIIe/Ibl OPraHUYECKUX PACTBOPHTEIEH

OTBeETHL:
1 2 3 4 5 6 7 8 9 10
2 1 4 2 4 2,4 4 4 5 2

2.2 llepeuenb TemaTuk pedepaToB U NMpe3eHTANMIT JJI5 TEKYIIEro KOHTPOJIs ycneBaemMocTH (1o
BBIOOPY NpenoaaBaTesisi H/MIN 00y4aromerocs)

Temal

1. bruoTexHOJI0rUs: UCTOPHS U IEPCIIEKTUBBI

2. CoBpeMeHHBIE METUIIMHCKHE TTperapaThl IoIyJaeMble METOI0OM OHOCHHTE32a

Tema2

3. 'enetnuecka umwxeHepus. llepcreKTUBEI IPUMEHEHUS 1S TIOTyY€HHsI HOBBIX POJIYLICHTOB
OMOJIOTMYECKH aKTUBHBIX BEIIECTB

4. HoBble mpemnapaTsl U TApreTHON Teparnuy, NOITy4eHHbIE METOAOM KIIETOYHOW WHKEHEPUH
Tema3

5. CoBpeMeHHas TEXHOJIOT U ITOJyUEeHUSI peKOMOMHAHTHOTO UHCYJIMHA

6. buorexHoNmoOrMYeCKHe METOIBI MOTYUICHUS BOJAOPACTBOPUMBIA BUTAMHUHOB

Temad

7. BUOTEXHOIOrMYECKHE METO/IbI OTYYEHHUS] TOPMOHOB(CTEPOHIBI, TOPMOH POCTA, 3PUTPOIIOITHH)
8. IIpobuotuku. [1podaemMpl IPOU3BOICTBA U IIEPCIIEKTHBEI COBEPIICHCTBOBAHUSI.

Tema$s

9. O0630p pbIHKA CHMOMOTHKOB

10. TexHONOrMHU MOyYEHHUS CEPACUHBIX TIIMKO3UA0B METOJIOM KYJIbTUBUPOBAHHSA KYJIbTYD
PacTUTENBHBIX KIETOK MPOILYICHTOB.

Temab

11. Crannapt GMP. CyTb 1 ipoGiieMbl BHEAPEHUS B IPOU3BOACTBO

12. CoBpeMeHHbIE TIpenapar 1 MaTepualibl Ha OCHOBE MMMOOWIH3UPOBAHHBIX (PEPMEHTOB
Tema7

13. CoBpeMeHHBIE TEXHOIOTUU OHOAETPaaaliil KCEHOOMOTHKOB MHUKPOOHBIMH AECTPYKTOPaMH.
14. TIpou3BOACTBO NMEHUIMIUTHHA

Tema8

15. TIpousBoacTBo 6eTa — KapoTHHA

Tembl pedhepaToB MOTYT OBITH MPEJIOKEHBI MIPEMOJABATEIEM U3 BBILIETIEPYUCICHHOTO CIIMCKA, a TAKXKe
o0yyaromumMcs B TIOPSIKE TNYHON MHUIMATUBBI TIO COTJIACOBAHHMIO C MPETOIaBaTElIeM.

Tema9

16.11epcrieKTUBBI pa3BUTHSI HAYYHBIX M NPAKTUUYECKUX HANPaBICHUN B OMOTEXHOJIOTHH.

2.3 [lepeyensb CUTYaMOHHBIX 33124 /ISl TEKYIIEr0 KOHTPOJISI yCII€eBAeMOCTH

BuoTtexnoJsiorust kak Hayka u cpepa Npou3BOJCTBA

Curyanuonnas 3agayva 1

Jns  3hQPeKTHBHOTO MpOBEICHUS OWOTEXHOJNOTMYECKOTO TMpolecca  OONbIIoe 3HAYEHHE WMEeT
nUTaTeNlbHAsl Ccpela, B KOTOPOW MHKPOOPTaHU3MBI-IPOAYIEHTHI BAB  HCHONB3yIOT B KadecTBe
MCTOYHHUKA a30Ta Pa3IMuHbIE a30TCOJACPIKALINE COCOUHEHUs, COJIEpKalllde aMUHHBI a30T WM HOHBI
ammonus. Kakume  ycioBus — mipoBefeHHs (epMEHTAIMM 110 WCTOYHUKY a30Ta IpH TOJYYeHUH
aHTHOMOTHKOB OYIYT SIBISATHCA ONTUMATBHBIMHU?

OtBer: AMMOHHH M JApyrue JErKOYTWIM3HPYEMblE HCTOYHHMKH a30Ta IMOA00HO JIErKOOKHCISEMbBIM
yIJIEBOaM  YCHIIMBAIOT pOCT NPOAYLEHTOB O€TaJaKTaMHBIX, IOJIMEHOBBIX AHTUOMOTHKOB
(3puTpomuIMHA, pUGAMHUIMHOB M Jp.), HO O T-PHIATEIbHO BIHMAOT HAa uX OuocuHTe3. CoeBas u
xyionkoBasi Myka, BBK (0enkoBO-BUTaMUHHBIM KOHLEHTPAT) MEAJIEH-HO PACHICIUIAIOTCS B Ipolecce
¢depmenTanyu, T.e. U3 HUX MEAJICHHO BBICBOOOXKIAIOTCS aMUHOKHCIIOTH M HOHBI aMMO-HUS, TIO3TOMY UX
UCTIOJIE3YIOT B KA4YeCTBE KOMIIOHEHTOB ITHTATEJbHBIX CPEll, YTO IMO3BOJISIET MOJy4YaTh Bmcomﬁﬁé BBIXOJ]
AHTHOMOTHKOB. Y  TpPOJIYIEHTOB  OeTa-TakTaMOB  MEXaHW3M  OTPHUIATEIBHOTO  JCHCTBUS




JIETKOYCBOSIEMBIX HUCTOYHUKOB a30Ta Ha OMOCHHTE3 aHTUOMOTHKOB CBSI3aH C YPOBHEM
[NIyTaMUHCUHTETa3bl B MULIEIUU. M3BECTHO, YTO INIyTaMMH 5 B-JISIETCS AOHOPOM aMUHOIPYII s psizia
AMHHOKHUCIIOT, & CaMH aMWHOKHCIOTHI, B CBOIO O4Yepellb, SIBISIOTCS MpEAIIeCTBEHHUKaMHu Oera-
JaKTaMHBIX aHTUOMOTHUKOB. BeposTHO, 4TO y pa3HBIX MPOAYLEHTOB MEXaHW3M JTOTO JACHCTBHS Ha
OuocuHTe3 paznuueH. B 1r000M cirydae HEGIAronpusITHOE NEMCTBUE JIETKOYCBOSEMBIX HCTOYHHUKOB a30Ta
Ha OMOCHMHTE3 0053aTeNbHO YUYHUTHIBACTCS IPU MOAOOPE Cpel, a TAaKKe OCYILECTBISETCS KOHTPOJb
KOJINYECTBA TAKUX COEANHEHUH.

B1o0o0beKkThI Kak cpelcTBO NPOU3BOACTBA J1eKAPCTBEHHbIX, NPOGUIAKTHYECKUX U
AUATHOCTHYECKHX NpenapaTos.

CuryanuonHas 3axava 2

Buotexnonoruueckoe nponsBoactBo JIC OCHOBaHO Ha HCHONB30BaHHM OWMOOOBEKTOB, (QYHKIHMU
KOTOPbIX  Ha pa3HBIX JTalax IpPOLEcCOB OHOCHHTE3a pasziauyHbl. PaccMoTpuTe BapHaHTBl HX
WCTIOJIb30BaHHA.

OtBer: BHOOOBEKTHI XapaKTEPU3YIOTCA TaKMMHU IOKa3aTeNsIMH, KaK YPOBEHb CTPYKTYPHOM
OpraHu3allii,  CIIOCOOHOCTh K Pa3sMHOXKEHHIO (MM PENpOAyKLHMH), HaJUYUe WIA OTCYTCTBUE
cOOCTBEHHOro MeTaboau3Ma Ipy KyJIbTUBUPOBAHUHU B MOIXOMAIIMX ycloBUsAX. UTo KacaeTcs xapakrepa
OMOOOBEKTOB, TO MOJ 3TUM CJEAyeT MOHMMATh WX CTPYKTYpHYIO OpraHu3auuio. B Takom ciryuae
0MOO0OBEKTHI MOTYT OBITH TPEICTABICHBI MOJEKyJIaMH ((epMEHTHl, UIMMYHOMOIYJISTOPHI, HYKICO3UIbI,
OIIMTO- W TIOJNHIENTHABL, W T. J.), OPTaHW30BAaHHBIMH YacTWUIAMH (BHPYCHI, (paru, BHUPOHIIBI),
OJTHOKJIETOUYHBIMU (OaKTepHH, APOXOKH) M MHOTOKIETOYHBIMH OCOOSMHU (HHUTYAThIE BBICIINE TPHOBI,
pacTUTENbHBIC KaJUTyChl, OJHOCIOWHBIC KYIbTYPhl KIETOK MIICKONHTAIOIINX), HENbIMA OpraHHU3MaMu
pacTeHuil U KUBOTHBIX. MoneKysipHble OM00OBEKTHI HAKIIAABIBAIOT CBOM OTIEYATOK HAa OPraHU3ALUIO U
anmapatypHoe oopMIIEHHE COOTBETCTBYIOIIMX OHWOTEXHOJIOTHUECKUX MpomeccoB. Bupycel u daru
Kak oONWraTHbIE Mapa3uThl MOTYT KyJbTHBUPOBATHCS TOJBKO HA YKUBBIX KIETKAX M TKAHSX, TO €CTh
¢dakTHueckn OHMOTEXHOJOIMYECKHE MPOLECCHl 3[eCh OCHOBBIBAIOTCS HA HCIOJIB30BAaHUU KJIETOK,
3apakeHHBIX BUPYCaMH WM HECYLIUX BUPYC (-bI). OAHOKIIETOYHBIE BUIBI POKAPUOT U 3yKAPUOT MOTYT
WCIIOJIb30BaThCsl B OMOTEXHOIOTHYECKUX MTPOIieccax B BUJE MOHOKYJIBTYP MU B ACCOIHALIUSX.

Jlyis cpaBHEHMsI MOXKHO Ha3BaTh MPOM3BOACTBO KaKOI0-IMOO aHTUOMOTHKA (TICHULIMILTHHA, pUdaMUIIHA
U Jp.) C MOMOILIBIO YM-CTOM KyJBTYyphl COOTBETCTBYIOILIEIO INPOIYLEHTA, a TaKKe IPOU3BOACTBO
kehupa ¢ momomblo keupHbIX "3epeH" ("rpuOKOB"), B COCTaB KOTOPHIX BXOIST JIAKTOOAKTEPUH U
npoxokn.  CrefoBaTelbHO, B TOCHEAHEM  cilydae [PHUMEHSIOT  NPUPOJHYI0  ACCOIHAIINI0
MHUKPOOPTraHU3MOB, U Ke(dup SBISETCS HPOIYKTOM CMELIAHHOIO OpOXKEHHUs - MOJIOUHOKHCIIOTO M
CIIUPTOBOTO

CoBeplIeHCTBOBaHNE U CO31aHUEe 0H000HEKTOB METOJAMU MYyTareHe3a, ceJIeKIINU, KIeTOYHOH U
TeHHOH UHKEeHePUH

CuryanuonHas 3agada 3.

[Ipoananu3upyiiTe MpeuMyIIecTBa OHOTEXHOJOTUYECKOTO IMPOU3BOJICTBA BUTAMUHOB HA KOHKPETHBIX
npuMepax.

Otser: Hampumep, Butamma D - 3T0 rpynma poACTBEHHBIX COEAMHEHHI, B OCHOBE KOTOPBIX
HaXOJIUTCS dPTOCTEPUH, KOTOPBI OOHapy)keH B KJIETOYHBIX MeMmOpaHax 3ykapuoT. Ilpum HemoctaTke
B OpraHm3me TopMoHa 1,25-auruapokcuxoinexansiudepona, MpeanecTBEeHHUKOM KOTOPOTO SIBIISIETCS
ButaMuH D2 y nereil pa3BuBaercsi paxuT (aHAJOr paxuTa y B3pOCIBIX - ocTeoMaisuus). B kauectse
CPEACTB KOPPEKLIUHM 3THUX COCTOSIHUH HPHUMEHSIOTCS CO3A4aHHBIE OHOTEXHOJIOTMYECKUM MyTeM
JeKapCcTBeHHBbIe  mpenaparbl BuTamuHa JI. Hambonee  akTuUBHBIE MPOAYIEHTHI JProcTepuHa  —
Saccharomyces, Rhodotoryla, Candida. B mpombInmieHHBIX MacmTabax 3procTepuH IMONY4aloT IPH
KyJIbTH-BUPOBAHUH JIPOXIKEH U MULETHATBHBIX TPHOOB Ha cpefax ¢ M30BITKOM caxapoB IpH JeHLIUTe
a30Ta, BEICOKOW TeMIle-paType U Xopoineil a’panuu. bojee HHTEHCUBHO dProcTepHH 00pa3yrOT JAPONIKU
poaa Candida Ha cpeaax ¢ yrieBoj o-pogaMu. IIpu mony4eHnr KPpUCTAJUTMUECKOTO MpernapaTa BUTaMHUHA
D2 kyneTuBupytot miaecHeBbie rpudsl (Penicillium, Aspergillus).

Oo01ue BOonpochl 0MOXUMHYECKOH OHOTEXHOJIOTMH.

CutyanuonHas 3agava 4

CynepnpoAyueHT — 3T0 OMOOOBEKT MPOMBIIUIEHHOTO HCHOIb30BaHusA.® Kak MOXXHO HOJIYy4uTh €ro U
KaKHMH CBOMCTBAaMH OH JOJDKEH 00JIafaTh B OTJIMYME OT MPUPOAHOTO MITaMMa KyJIbTYpPbI?

OrtBer: CynepnpoaylieHT — MHUKPOOHBIN IITaMM, HAIeJICHHBIH Ha CHHTE3 ONPEIEIIEHHOTO MPOIYKTa B
BBICOKOW KOH-TIeHTpanuy. CynepnpoayleHThl MOXKHO IONYy4YHTh, TPUMEHSST METOJbl MyTarcHesa,
KJIETOUYHOW M TeHHOH nHxeHepuu. OTiIHYUTENbHbIE OCOOEHHOCTH CYNEPIpPOAYLEHTOB OT TPPPOJIHBIX
MITAMMOB. MaKCHUMAIBHBI BBIXOJ] IIEJIEBOr0 TPOJYKTa, CTAOMIBHOCTh, 3KOHOMHUYHOCTh, OTCYTCTBHUE



MAaTOTEHHOCTH,  OTCYTCTBHE  JaXe  «CJIEIOB»  MHUKPOOHBIX  TOKCHHOB,  0Opa30BaBIIUICS
CYNEpHpOAyIeHTaMH  [eeBOH MPOAYKT HE JIOJDKeH PpacHIeTUIThCS — MpPOTea3aMH  KIIETKH,
JKENNaTeNbHO,YTOOBl Y CYMEPIPOIYIICHTa IICJIEBOTO TMPOJYKTa TMOCICIHUN BBIBOAMICS M3 KICTKU B
MUTATEIBHYIO CPEIly, YTO 3HAYUTEIHHO OOJCTYUT €ro MOCICIYIOIISe BhIICICHUE H OUUCTKY

PexomOnnanTHbIe Oesiku U noaunentTuabl. Hopmoduopsl, npoonoTnkn, cCHMOHMOTHKH, 3yOUOTHKH.
Kaaccnpukanus, cnocodsl noxyyennss. UIMmoonnnzoBannbie 0H000bEKTHI B YCJIOBHAX
NPOU3BOJACTBA
CuryauuonHas 3axava 5
[lpu monmy4YeHWW TEHHO-WH)KEHEPHOTO WHCYJIMHA, OCHOBAHHOTO Ha Pa3leIbHOM OHOCHHTE3e 2
Henel, B Ka4ecTBe MPOAYLIEHTa UCTIONB3YIOT ONpeeNieHHbIe MUKPOOPTaHM3MBI U MOAU(PHULIUPOBAHHBIN
YyKEpPOJHBII I'eH (TOUHee, OEPOH) C JHMICPHOW IOCIEeN0BATEIBHOCTBI0 AMHUHOKHUCIOT (METHOHHHOM
u [(-ranakTo3naa3oi), OTHENsIEeMOW Ha MOCIeAHEH CTaJuM KOHTaKTa CEKpeTHpyeMoro Oenka u
kieTkn. DepMeHTaMI0 NPOBOAAT Ha Cpele C JaKTO30d (Win
rajakTo30i) AJs MocieIyonero o0beJMHEHNs] CBOOOIHBIX HHCYJIMHOBBIX Lieneil. Jlanee ocyIiecTBusoT
BBIJICJIEHNE HOYHUCTKY MOIYYEHHOI'0 HHCYJIMHA.
Ha ocHoBe o0111eii cxembl MoJTy4eHHs] HHCYJIMHA U TPeOOBaHUI K €ro KauecTBY NMpOoaHalHU3upynTe 1
obocHyiiTe:

yCIIOBHSL BBIOOpA KOHKPETHOI'O IMPOAYLEHTa MHCYJIMHA M KOHCTPYKLMIO BEKTOPA, C IOMOILBIO
KOTOPOTO MOYKHO BBECTH B KJIETKY Uy>KEPOJHBIN TeH (TeH HHCYJINHA);
| HE0OXOAWMOCTh HMCIIOJIb30BAHUS JIUIEPHOW MOCIENIOBATEIBHOCTH aMHUHOKHUCIOT C METHOHHHOM U
B-ramakro3mmasoil B CHHTE3€ WHCYIMHA W POJb JIAKTO3BI (TANIAKTO3BI) B Ipollecce (hepMEeHTaluu U
MOJYYEeHUH 3aBEPILICHHBIX HHCYJIMHOBBIX LeTNel 1 UX 00beJMHEHUH,
| BO3MOKHOCTb ITPOSIBJIICHHSI TOKCHYHOCTH T€HHO-WH)KEHEPHOTO HHCYJHHA; C YEM 3TO MOXKET OBITh
CBSI3aHO, YUUTBIBAsl BUAOCHEUN(UYIHOCTS JAHHOTO HMHCYJIHMHA, €r0 CepuilHOe KaueCTBO M YPOBEHb
KYJIBTYPbI IPOU3BOJICTBA HA MPENIPUATHN?
[TpoxoMMeHTHpY#TE paBHiIa 6€30MACHOCTH PAOOTH ¢ MUKPOOPTraHU3MaMH HA T'CHETHYECKOM H
(U3NUECKOM YPOBHSIX.
Otser
Bb100p KOHKpETHOTO MpoayleHTa PEeKOMOMHAHTHBIX OEJNKOB, B YAaCTHOCTH WHCYJIUHA,
NpeycMaTpUBaeT ero MPOMBIIIJICHHOE MPUMEHEHHE B KadecTBe CylepnpojyleHta. B atom
OTHOILIEHHH MOXHO TPEIOKUTh Hcmonb3oBath Bacillus subtilis, Saccaromyces cerevisiae u ap.
MHUKPOOPTraHU3MbI, KOTOPbIE MOT'YT CEKPETUPOBATH LIeJIEBOM MPOIYKT B
KYJIBTY-paJIbHYIO )KUIKOCTh. [IpenmymiectBoM Esherichia coli mo cpaBHEHUIO ¢ STUMU
MHUKPOOPraHU3MaMH CUUTAIOT TO, YTO CHHTE3UPYEMble KHILCYHOW IMAaJ04YKOH Uy>KEpOAHBbIE OeNKH
JIETIOHUPYIOTCS. BHYTPU KJIETOK B BHE OEJIKOBBIX Tel (Tak HasbiBaeMmbIx Dense bodies) u
HEJIOCTYIMHBI JUIsl JACHCTBHSL MPOTea3, OT KOTOPBIX HET 3allUThl Y JPYTHX
BhINIIEYKa3aHHBIX TpoayleHToB. [Ipumenenne Esherichia coli B kauecTBe MPOMBINIIEHHOTO IITAMMA
TaKXe 1esiecoodpa3Ho Onarogapss HauOojiee HU3KOMY YPOBHIO ONACHOCTH IJISl ME€PCOHANa |
OKpY>Kalolllel Ccpeflpl, 4TO JOCTHTraeTcs obecrieueHreM (pUIbTpaMu BCEeX JIMHUMN, Yepe3 KOTOphIe
MPOUCXOST Ta30BbIE BHIOPOCHI U3 EPMEHTEPOB, U TEPMUUECKON CTEPHIIN3AINEH BCEX CTOKOB,
coJepKalux Guomarepuan.
Cxema noyuenus pekombnHanTHoro nacyianHa no «Eli Lilly» (CLHA)

XWMHYECKUI CHHTE3 TeHOB, KOAUPYIONINX 00pa3oBaHue enei A u B B onpeneneHHOM
M0CJIeJ0BATENEHOCTH
HYKJICOTHJIOB.

KoncrpynpoBanue BekTopa.

BBenenne kax0ro CHHTETUIECKOTO TeHa B IUTa3MUJIY: B OJIHY - TeH, CHHTE3UPYIOIIHIA 1eTb A, B
JIPYTYIO - T€H, CHHTE3UPYIOIINH 1ens B.

Jlyisi MHTEHCUBHOM PEIUIMKALMKM TUIA3MUJI B KOKAYI0 W3 HUX BBOJST TaKKe I'eH, KOIAMPYIOIIHN
oOpa3oBanue (hepMeHTa [B-raJaKTo3uIa3hl.
7] BBemenue monydeHHBIX MmiasMug B KieTKy Escherichia coli ¢ mocienyrommm mosnydyeHHEM OBYX
KYJIBTYp POAYLEHTAa, OJJHA U3 KOTOPBIX CHHTE3UPYET Lenb A, a Apyras - uens B.

KynbTypbl momerniaror B ¢gepMeHTep, B KyJIbTYPAIbHYIO Cpely NOOaBISIOT TajakTo3y, KOTopas
WHIyIUpyeT oOpazoBanue GepMenTa -ranakro3uaassl. [Ipr 3TOM M1a3MHIbl aKTUBHO PETUTHITUPYIOTCS 1
B pe3yJIbTaTe MOIy4YaeTcs O0JIbIIOE KOJIUYECTBO T€HOB, CHHTE3UPYIOLINX ey A 1 B. 15



KrneTku mM3upyIOT, BBIISISIOT 11eTd A U B, KoTopbie 00padaThiBaloT OPOMIIMAHOM JUTSL OTIICTIIICHUS
OT HHUX [-TaJIaKTO3UAa3bI.
[l 3aTeMm clieqyeT OuMCTKa U BhIJEAeHUEe A U B-1iemnei.
[l Jlanee OKHCISIOT OCTaTKU IUCTEHUHA U COSIUHSIOT Lenu A u B.
Ilony4yeHHBI F€eHHO-UHXEHEPHBINA YEJIOBEUECKUH NHCYJIMH HE BBI3BIBAECT AJUICPrUUECKUX PEAKLIMid, TaK
KaK OH BHIOCTIENIN()HYEH, U €CITH B HEM HaXOJAT KaKue-T100 HeAOMyCTUMBIC TPUMECH B BUJIC
SHJOTOKCHHOB U MUPOTEHOB, TO 3TO OTHOCUTCS TOJBKO K HAPYIIIEHUSM B TEXHOJIOTHUHU €r0 U3TOTOBIICHUS
Y KyJIBTYPBI IPOU3BOICTBA.

HNMMyHOOHOTEXHOIOTUS KAK OJUH U3 Pa3/iesioB OMOTEXHOJIOTUH
CuryanuonHas 3an1a4a 6
W3BecTHO, 4TO IJaBHBIM KOMIIOHEHTOM HMMYHOXMMHYECKOM pPEakIUM SIBIISIOTCS aHTHUTeNa
(MMMYHOTJIOOYJIMHBI), TMPENCTABISIONINE COO0OH OENKM CHIBOPOTKH KPOBH, CHHTE3HpYEMBIE B
OpraHu3Me 4YeJoBeKa B KaueCTBE MPOSIBICHHSA 3aIIUTHOM peakuuu (MMMYHUTETa) NpHU MONAJaHUH B
HEro 4Yy>KepPOAHOTO BemecTBa (KCEHOONOTHKA).
ConocraBbTe QYHKINA MMMYHOTJIOOYJTHHOB (aHTHUTEN):
" ¢ ux Ki1accuduKanuei u CTpyKTypoii;

CO CXEMOH B3aMMOJICHCTBHUS aHTUT€HA C AaHTUTEJIOM, [IPECTABICHUEM O CTPYKTYpE aHTUTEHA;

C NPUHLUIIAMH PACLIMPEHUS] MPEIETIOB YyBCTBUTEIBHOCTH M IOBBILICHUS CHEUU(UIHOCTH
UMMYHOXHMHYECKUX TECTOB.
OtBer
OCHOBHOH 3JIEMEHT CTPYKTYPbl QHTHUTENl - YEThIpeXLENOo4YeyHas MOJIEKYJa, COCTOSIIAs M3 ABYX Iap
UACHTUYHBIX TOJMNENTUIHBIX nemnei: terkux (L) u tsoxensix (H). Bee nenu coeaunens
JUCYIbGOUAHBIMUA CBSI3SIMH. K TsOKENTBIM [IENsIM KOBAJICHTHO TMPHCOCIUHEHBI OJUTOCaxapuaHbIe
¢parmenTel. Pasnmudaror 5 kimaccoB mMMmyHoOrnmoOynmuHOB denoBeka: IgG, IgM, IgA, IgE, IgD,
MOJIMTIENITHIHBIE TIETTH KOTOPBIX O00pa3yloT TIOOYIsIpHBIE JOMEHBI, cocTosmme u3 110-115
AMHHOKHUCIIOTHBIX OCTaTKOB. IMEHHO OHH W ONpeNeNsioT OMOJIOTHYEeCKUE CBOWCTBA
UMMYHOTTIOOY/THHOB. BapuaOenbHble JOMEHBI JIETKUX M TSDKENBIX Lerneld oOpa3yloT aKTUBHBIN
LEHTP aHTUTEN COOTBETCTBYIOLIEH CIEUUPUUHOCTH. AHTHUTENA (OPMHUPYIOTCS TOJBKO K HEOONBLIMM
ydacTKaM Ha TMOBEPXHOCTHU MOJIEKYJIbI Oellka, KOTOpbhle HAa3bIBAIOTCS aHTHUTE€HHBIMHU JI€TepMHUHAHTAMU
U TPEJCTaBISIIOT COOOM BBIMYKIIBIE YACTH MOJIEKYJIBI, KOTOPbIE MOTYT BXOJIWTh BHYTPh aKTHBHOTO
LEHTpa aHTuTeN. B ciydae OGakTepHalbHBIX KIETOK TAKUMH JETEPMUHAHTAMH CIyXaT KOPOTKHE
nenouku u3 3-5 ocrarkoB CaxapoB, 00pa3yIoUIMX CTEHKY OaKTEepHid.
HuzkoMonekynsapHble CO€MHEHUS, B YaCTHOCTU JIEKAPCTBEHHBIE BEIIECTBA, CaMHU IO cebe He
MOTYT BBI3BIBAaTh 00Opa3oBaHHe aHTUTEN. Takue cOoeqUHEHHs Has3bIBAlOT ranteHamu. OnHAKo eciu
OHU TIPHCOEIUHSIOTCS K MaKpOMOJIEKYJIE, OPraHN3M HaYMHAET BbIpabaThIBaTh K HUIM aHTHUTEA.
Ha nepBoii ctaiun IMMYHOXHMHYECKOH PeakInu MPOUCXONT «CKICUBAaHNE» aHTHTeHA U aHTHUTENa, a
BTOpas UJAET ¢ 00pa30BaHMEM KOMIUIEKCOB CII0)KHOTO COCTaBa, YTO OINPENeNsIeTCs TOMYyTHEHUEM
pacTBopa 1100 BhIMageHueM ocajka. Tak, eciiu B IpoOUPKY C pacTBOPOM, COEPKAILIUM MOCTOSHHYIO
KOHIIEHTPAIIMIO AaHTUTENI U MEYEHOT0 aHTUIeHa, TOOaBUTh Pa3lMYHbIE KOJUYECTBA HEMEUYEHOTO
AHTHUTCHA, TO KOHIEHTPAIMs KOMILIEKCA aHTUTEH-aHTHTENIO C METKOW OyleT oOpaTHO
NPONOPLUUOHAIIbHA KOHLEHTPAlMM HEMEUEHOTro aHTWUreHa. st pacmmupeHus: mpeieioB
YYBCTBHUTEJIBHOCTH W TOBBIMICHUS CHEUU(PUUYHOCTH MMMYHOXMMHYECKHX TECTOB B OAMH H3
KOMIIOHEHTOB CHCTEMBI BBOJSAT MapKep, KOHIICHTPAIMIO KOTOPOTO MOKHO JIETKO OIIPEIETUTh

KyabTypbl pacTUTEJbHBIX KJIETOK U NOJTy4YeHHe JIeKAPCTBEHHBIX BEleCTB.

CuryauuonHas 3aaavya 7

buorexnomornueckne mMetonbl monydeHus JIC Ha OCHOBE KyJIbTYp KJIETOK PAaCTCHHN HMEIOT
HIMPOKOE PACIIPOCTPAHEHHUE, TOCKOJIBKY IO CPABHEHHIO C MTOMyYeHHEM OMOMACC PACTUTEIBHBIX KYJIBTYP
W3 TUKOU TIPUPOIBI WM C TDIAHTAIMH 3TH METOJIBI OTIMYAIOTCS BEICOKOW PEeHTA0ETHLHOCTHIO,
9KOJIOTMYHOCTBIO, HE3aBUCUMOCTBIO OT reorpauuu KiuMara MpOU3pacTaHUs TOTO WM HHOI'O
pacTeHHs, a TaKKe OOECIEUMBAIOT BBHICOKOE KAYECTBO IIEJIEBOTO IMPOYKTa,

CTaOUIBLHOCTH TPOU3BOJICTBA M BO3MOXKHOCTH YIPAaBJICHUS TpolieccaMu (aBroMarusaiuio). Bee
BBILIETIEPEUNCIIEHHOEYKA3bIBAE€T Ha BHICOKYIO MEPCIIEKTUBHOCTD JIAJIbHEUIIIETO Pa3BUTHS JaHHBIX
METOJIOB.

AHanusupys JaHHYIO CUTYalUIO: 16



IPE/ICTaBbTEe TEXHOJOTHH IOJIYYEHHs JIEKAPCTBEHHBIX IIPENapaToB PAaCTUTEIHHOTO
HPOUCXOXKICHUS C

KOHKPETHBIMH TIpUMEpaMu, oOpalias BHUMaHHE Ha CHelU(UKYy pPacTUTENBHBIX KIETOK, (a3pl pocrTa,
MUTaTENbHBIE CPEIbl, YCIOBHS ()epMEHTALUH U THITBI OMOPEaKTOPOB;

COIIOCTaBbTE CTAOMIBHOCTH MPOIIECCA 10 BBIXOY BTOPUYHBIX META0OIUTOB ¢ A PepeHITIpOBKOMA
KJIETOK
M CO cTaanell KynbTUBHUpOBaHUs ((has3bl poCcTa KIETOK);

HPEIUIOKUTE METO/T HCIIONb30BaHus (DEPMEHTOB JUIS IPEBPAIICHUS] AUTUTOKCHHA B IUTOKCHH
(mocneqHNT MEeHee TOKCHYEH M IOATOMY €0 IPUMEHSIOT B Ka4eCTBE CEpIeYHOro mpernapara -
KapJICHOJUIA).

OtBer

Meron OnorexHomornu moiydeHus JIC Ha OCHOBE KyJbTyp KIETOK PAacTEHHH HAYMHACTCS C
npoliecca MoJy4YeHus] KyJIbTypbl KaJUIyCHOM TKaHW WM Kamtyca. Kamryc - TkaHb, BO3HHKAIOIIAs
NpYd HEOpPTaHWU30BaHHOH mponudepanun KIeTok pacreHus (aeauddepeHnpoBanHoe AeIeHUE KIETOK).
Meron peannsyeTr cioCOOHOCTB JTI000H KIETKH 00pa30BhIBATH MOJHOIIEHHOE PACTEHHE B COOTBETCTBHH C
€€ TCHETHYECKUM U (DH3UOJIOTHYECKHUM ITOTEHITHAIOM (€CTECTBEHHBIMH BO3MOXKHOCTSMH). ITa
CIOCOOHOCTh HAa3bIBACTCS «TOTUIMOTEHTHOCTHY». CTaOMIBLHOCTH 1O BBIXOIY

[[EJIEBOTO TPOJYKTa (BTOPHYHBIX META0OIHTOB) OOBIYHO CBS3HIBAIOT C AU(DPEPEHIMPOBKON KIETOK
U CO CTaJuel KyJIbTHBUPOBaHHSA (KOHEI SKCIOHECHIIMAIBEHOMN CTaJuH C IEPEX0I0M Ha TIOCTOSIHHYIO (azy
pOCTa U JIeJIEHUsI KIIETOK).

[Mpumepom BusHUS TUPPEPEHIIMPOBKU KIETOK Ha BBIXO/] IEIEBOTO MPOAYKTA CITY>KUT

nmud dhepeHnrpoBaHHBIA KOpHEBOH Kamuryc Atropa belladonna, cuHTE3mpyromuii TporaHOBBIE
ankanouasl (B ornmuue oT HeauddepeHupoBanHoro). Jpyroil mpumep: TOIBKO
HenugdepeHMpoBanHble Ki1eTku Rauwolfla serpentinecHHTE3UPYIOT HHAOIUIIOBBIE ATTKAIOHUIBI.
TexHonorust moxydeHusi Kawryca TpeOyeT HAIMYUS MOJIOJBIX M 3OPOBBIX KIIETOK, CTEPHIIBHOCTH,
ompeneneHHol Temmepatypsl (+24-26 °C) u BnaxHoctu (65-70%), aspaunu, COOTBETCTBYIOLLEIO
obopynoBanus (crienuanbHele GepMeHTepbl). B muraTenbHyo cpeny, MOMHMO MHKPO- U
MaKpO3JIEMEHTOB, MCTOYHUKOB YTJIEPO/a, BATAMHHOB, HY)KHO BHOCHTH PETyIISITOPBI POCTa PACTCHHMA
- ayKCHWHBI (MHAONMHATPUYKCYCHAsI KHCIOTa M Jp.) W IUTOKWHUHBI (6-OCH3WIAMHHOMYPHH W [p.).
Taxke BechbMa CYIIECTBEHHYIO POJIb JUIsI CHHTE3a METa0OJIHMTOB WrPAlOT MPENIIeCTBEHHUKH. Tak,
nobaBieHue (eHUIIaIaHUHA YBEIUYMBAET BRIX0] AruocreHrHa Ha 100%.

HaxoruieHre BTOpHYHBIX METa0OJIUTOB 3aBUCUT OT TOTO, HAa KaKUX cpeiax (KUIKUX WA TBEP/bIX)
HPOBOJISIT KyJIbTHBHPOBAHHE.

CycrieH3uOHHOE KYJIbTUBUPOBAHHE OCYIIECTBIAIOT B adpIU(THBIX pepMeHTepax 0e3 MexaHHYeCKOH
MemaJKy (¢ TYpOMHHBIM IIepeMEIINBaHUEM, C BHEITHEW IIMPKYJISIIMOHHON neTieil). PacturensHble
KJIETKH B OTJINYME OT KJIIETOK MUKPOOPTaHU3MOB MMEIOT OOJBIINE pa3Mephl, BAKYOJIb, HEIUTIOIIO3HYIO
KJIETOYHYI0 O00OJIOYKY, KJIETOYHBIE arperaTbl.

Bce 310 TpeOyer cuctembl NepeMeluBaHHus BOCXOMISIIMMHU IMOTOKAMU BO3JyXa (BCTpSXWBaHUEM Oe3
MEXaHUYECKHUX MOBpexkIeHui). Kak mpaBmIiIo, A1 9TOr0 UCTIOIB3YIOT CIIETYIONINE PEKIMBI
KyJIbTUBUPOBAHMUS: IEPUOTMUECKHI (Yale), MUKINIeCKUH W HeNpephIBHBIM (HapacTaHue OHOMAacChl
KOppETHpYeT C CHHTE30M BTOPHYHBIX MeTab0IUTOB). [ MOBBIMIEHHS BBIXOA POTYKTOB
BTOPUYHOTO METa00JIM3Ma IPUMEHSIOT IMMOOMIIH3AIMIO PACTUTEIBHBIX KIIETOK.

WHorna KOHeYHbIH TPOAYKT OMOCHHTE3a HEOOX0ANMO YacTHYHO NpeoOpa3oBaTh. B aTom cirydae
NPUMEHSIOT OHOTPaHCHOPMALIUIO - METO, HCIONB3YIONMA (EepMEHTHl KIETOK PACTEHUsI, CIIOCOOHBIC
MEHSTh (YHKIHOHAJIBHBIE TPYIIIBl T00ABIEHHBIX M3BHE XUMHYECKHX coeAauHeHud. [Ipumepom
NpUMeHeHus] OnoTpaHchopMalru CIyKUT MpeBpallleHHe IUTMTOKCHHA B JTUIOKCHH B peakuuu 1, 2-
THJIPOKCUIIMPOBAHNUS, KaTATU3UPYyeMOH (epMEHTOM, MPOIYIHPYEeMbIM Heu((epeHIIUPOBAHHBIMU
knerkamu Digitalis Lanata.

BuoTtexHosorus u Mpo6JeMbl IKOJOTHH U 0XPAHBI OKPY:Kalolleli cpeabl

CuryaunuonHas 3agavya 8

U3zBecTHO, 4TO TpeOOBaHUS SKOJIOTHH YaCTO HE COBIMAAAIOT C TEXHOJIOIMYECKUM PErjaMeHTOM
(apManeBTH4ECKOro MPOU3BOACTBA B LIEIOM U OMOTEXHOJIOTHYECKOT0 B yacTHOCTH. Kakue BuIbI
OYMCTKH U IJId KaKOT'0 poAa OTXOA0B NPEeAYyCMATPpUBaIOT UCIIOJIb30BAHUE «aKTUBHOT'O WIa» U «KIITaMMOB-
JIECTPYKTOPOB»?

OrtBet: Kaxxioe 610onpon3BOICTBO TOJHKHO 00ECIEUUTD 3aIIUTY:
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- CBIPBS, MPOMEKYTOYHBIX M KOHEYHBIX MTPOAYKTOB OT JIFOOOTO 3arpsi3HEHHS,



- IepcoHaJIa OT CYOCTAHIIHA, ¢ KOTOPHIMH OHU PabOTarioT;

- OKpY’KaloIei Cpepl OT BEIIECTB, KOTOPBIE MTPH OTCYTCTBUM COOTBETCTBYIOIINX MEP U KOHTPOJS MOTYT
MOTOKOM BO3]lyXa BBIUTH HAPYXKY C OMOTIPEAIPUATHSL.

[Tpu HEOCTOPOXKHOI paboTe ¢ PEKOMOMHAHTHBIMU IITAMMAMH HE UCKJIFOYCHO X MOMaJaHue B
OKPYKAIOIIYIO CPeAy, i€ OHH MOTYT BBI3BaTh HEKOHTPOJINPYEMbIE MyTallMH HE TOJIBKO y
MHUKPOOPTaHU3MOB, HO U Y APYTHUX BHUJIOB KMUBBIX CYIIECTB. ITO TpeOyeT OT TepCcoHaja, 3aHATOTO B
pa3paboTKe W peanu3aliu OMOTEXHOJIOTHYSCKUX IPOILIECCOB C UCTIOIh30BAaHUEM PUEMOB TeHHON
WH)XEHEPHH, O0JIbIIEH OTBETCTBEHHOCTH W TIPON3BOICTBEHHON AUCIIUTUIHHEL.

Ilepen okOHYATETHHBIM yJAIEHUEM U3 YCTAHOBKH BCE PEKOMOMHAHTHBIE MUKPOOPTaHU3MBI TOJDKHBI
OBITH MHAKTHBUPOBAHBI B COOTBETCTBUU C OTPEACICHHBIMU HHCTPYKIUAMU. OTpaboTaHHYIO
KYJIBTYPaJIbHYIO CPE/y TIIATEIBHO MPOBEPSIOT HA HAJTMYUE B HEW )KU3HECTIOCOOHBIX MUKPOOPTaHU3MOB,
YTOOBI UCKITIOYHTH MX TIOMIAJAHNE B OKPYKAIOITyI0 cpery. Cephe3HbIe IKOIIOTUIECKHE MTPOOIEMBI
BO3HUKAIOT B CBS3H C 3aIIMTON BOAOEMOB OT CTOYHBIX BOJI, 00pa3yIOIIHXCS

B 00OJIBIINX 00BEMaX MpH OHOTEXHOJIIOTHYECKOM Tporiecce. OCHOBA OYMCTKH CTOYHBIX BOJ] M 3aIIIUTHI OT
HUX BOJIOEMOB

— JIOPOTOCTOSIIINE CIEIHaTIbHBIE OYUCTHBIE COOPYKEHHS, a TAK)KE 3aMKHYTBIE CHCTEMBI BOZ0000pOTA.
Ilepen criyckOM CTOYHBIX BOJ| B OYUCTHBIC COOPYKCHHS OTPaOOTaHHBIC HATHBHBIC PAacTBOPHI
MOJIBEPTAIOT TIpeABapUTeNbHO Y D-00IyUeHHIO ¢ OTHOBPEMEHHBIM BBEJCHHEM OKHCIUTEIS, YTO
MO3BOJISIET Pa3pPYUINTh BEICOKOMOIIEKYIISIPHBIE OPTaHUY e-CKHe COeTMHEHUs ¢ 00pa3oBaHUEM
HU3KOMOJICKYJISIPHBIX BEIIECTB, MOIJAOIIMXCS ONOJIOTHIECKOMY OKUCIICHUIO B CU-CTEME OYMCTHBIX
COOPYKEeHHH. B «94achl MUK» NPeANOYTHTEIBHO MU30JUIESCKOE HCITOJIb30BAHUE KOMMEPUECKHUX TIp €-
MapaToB — TeHHO-MHXKEHEPHBIX IMITAMMOB-IECTPYKTOPOB, Hampumep Oakrtepuii poma Pseudomonas,
KJIETKH KOTOPBIX COZEpPKAT OKCUAOPEIYKTa3bl U TUAPOKCHIIA3EI, CIIOCOOHBIC pa3jiaraTh OOJIBIIOE YHUCIIO
MOJIEKYJI YIJICBOJIOPOJIOB U ap 0-MaTHYECKUX COSAMHEHUH, TAKUX KaK OCH30JI, KCHUIIOJ, TOIYOIL.
[IpenmytiecTBO GaKTEpHUaIbHON OYMCTKY IO CPABHEHHIO C XMMHYECKOW B TOM, YTO OHA HE BHI3BIBACT
TIOSIBIICHUST HOBOTO 3arPSsI3HAIONIETO areHTa B OKPYKaoIIel cpeje.

B ocHOBe OHMOJOTHYECKON OYHCTKM BOJBI JIGKHT JESITEIBHOCTh akTHBHOrO wia (AUW) wim
OMOIUICHKH, €CTECTBEHHO BO3HUKIIIETO OHOIIEHO03a, (DOPMHUPYIOLIETOC Ha KaXKIOM KOHKPETHOM
MIPOM3BOICTBE B 3aBHCHMOCTH OT COCTaBa CTO Y-HBIX BOJ] I BEIOPAHHOTO PEXUMa OUUCTKU. AKTUBHBIN HIT
MIPEJICTABIISIET COOO0M TEMHO-KOPHUYHEBBIC XJIOIbS, Pa3MEPOM JI0 HECKOJIBKMX COTEH MUKpoMeTpoB. Ha
70% OH COCTOUT U3 KUBBIX OpraHu3MoB U Ha 30% - U3 TBEPABIX YACTHI] HEOP-TAHUYECKON TPUPOIBI.
JKvBbIe opraHU3MBI BMECTE C TBEPHIM HOCHUTEIIEM 00Pa3yIOT 300TIeld - CUMOWO3 TOMYJISIHA
MUKPOOPTaHU3MOB, TIOKPHITHII 001Iell cmu3ncTol 0007109K0il. MUKPOOTaHU3MBI, BBIJICIICHHBIE U3
AKTHUBHOTO MJIa OTHO-CATCSA K pasmuuHbIM pomaM: Actynomyces, Azotobacter, Bacillus, Bacterium,
Corynebacterium, Desulfomonas, Pseudomonas, Sarcina u np. HanGonee MHOrounCII€HHBI
Oakrepuupona Pseudomonas, 0 KOTOPBIX yIIOMHUHAIIOCH PaHee.

IlepcnexTnBhI pa3BuTus 6uorexnonornu B XXI Beke.
CuryauuonHas 3axava 9

B noucke u co3nannu Hanbonee 6e30macHbIX U 3()(HEKTUBHBIX JIEKAPCTBEHHBIX CPEICTB OOJbIIAs POJIb
OTBOJIUTCSI TAPreTHOMY CKpUHUHTY. OOBSICHUTE, YTO TAKOE TAPreTHBIM CKPUHUHT U KaK OH paboTaet?
OtBet. Ha npumepe ckpuHUHTAa aHTHOMOTHKOB. B KIIMHMKE B HACTOAIIEe BPEMS HCIIONIB3YETCs TOPsIIKa
JBYXCOT IIPUPOAHBIX U CHHTETHYECKHX aHTHOAKTepUaNbHBIX BellecTB. Kaxkaple U3 HUX UMEET CBOIO
MmutreHb. Kak mpasmiio, 3To win GepMeHTHI, MM puOOCOMHBIN Oelnok. Beero peann3oBaHHBIX MHIIEHEH
TaKXke OK0JIO IByXcOT. Ciie/10BaTeNIbHO, I0AaB-JISIOIee KOJIMYECTBO I'€HOB B KAadE€CTBE MUILEHEH JUIs
aHTHOAaKTEepHaJbHBIX areHTOB BcE elle He Hcmonb3yercs. s

JIOKa3aTeJIbCTBA «CYIECTBEHHOCTH» (HEOOXOIUMOCTD T'eHa [UIsl )KU3HEAEATEIbHOCTH KIETKH) TeHOB
MIPUMEHSETCS] Me-TOJI M30MPaTEeNbHOTO «BHIOWBAaHUSA» T€HA W3 T€HOMa C MPOBEPKOW BBDKMWBAHUS
OpraHu3Ma Mocie TaKOM NpoLeAyphl, KOTOPBIH NMpeAcTaBisieT OOJbIIOW HMHTEpeC KaK TEXHOJIOTHS
CKPMHHMHIra BemecTB. TpaaulMOHHO NEPBUYHBIA OTOOp

MOCJIETHUX MPOBOJMUTCS IIyTEM UCHBITAHUS UX IEUCTBUS HAa POCT TECT-KYJIBTYPbl MUKPOOPIaHU3MA.
BrICOKOaKTHBHBIE BEIIECTBA, OTOOpAaHHBIE HA 3TOM ATare, IPOXOAAT JaJbHEHIINE UCIIBITaHus, B
YaCTHOCTH ONpeJeNsieTcsl aHTUMHUKPOO-HBIH CHEKTP MX JICHCTBUS M aKTUBHOCTD B OIBITaX Ha

na60paTopH51x JKMBOTHBIX, a TAKKC TOKCUYHOCTD IJIA OpraHru3Ma. 18



ITo 3aBepieHNH JOKIMHUYECKUX HCIIBITAHUHN B CITydae MOTYYEeHHUS TOJI0KUTEIBHBIX Pe3yIbTaTOB
CTaBUTCS BOIIPOC O Tiepeiaye Ipernapara B KIMHUKY, 3aT€M HadyWHAaeTcs YIiIyOJeHHOe H3y4YeHHe
MEXaHU3Ma JCUCTBUS aHTUMHUKPOOHOTO CPEJCTBA HA CYOKJICTOYHOM M MOJICKYJIIPHOM YPOBHSIX, T.€.
BEJIETCS MTOUCK €r0 BHYTPUKICTOYHOU MUIIICHU — TapreTa.

[anee BBIABIISIETCS T€H, KOJUPYIOMHUNA 00pa30BaHUE 3TOM MaKpOMOJIEKYJIBI, MIIH T€HBI, KOTOPhIE
KOAMPYIOT 00pa30BaHME MaKpPOMOJEKYJ, BXOAAININX B MaKpOMOJEKYJSPHBIM KomIuiekc. [lo HOBOIA
TEXHOJIOTHH CKPHHUHTA UCIOJB3YHOT HHAOPMAIUIO O TIOJHOCTHI0 CEKBEHUPOBAHHOM T'€HOME MAaTOTeHA
Y HAJTMYHAA B HEM «CYIIIECTBEHHBIX» T€HOB. B mabopaTtopusx, paboTaromuyX 1Mo CO3JaHII0 HOBBIX
AHTUMHUKPOOHBIX CPECTB, MPEIBAPUTEIHHO BEIONPAETCS T€H, KOTOPBIN OyIeT HCIOIB30BaH IS X
UCIIBITAaHUS KaK TapreT. TapreTHbIN CKPUHHUHT ITO3BOJIIET B COOTBETCTBUU C BBIOOPOM T'€Ha OTOUPATh
OMOJIOTMYECKY aKTUBHBIC BEIIECTBA C 3alNIAHUPOBAHHBIM MEXaHU3MOM JICHCTBHS (B OTJIMYHE OT
TPaIUIIMOH HOTO, KOTJa TIOMCK HIET «OT KJIETKU K TEHY»).

24 Hponez(e}me KPYIJoro €roJja Iimo TeMe: buoTtexnonorus — COBPCMCHHBIC HAIIPaBJICHUSA U
TIIEPCIICKTHUBLI Pa3BUTUA MEOUIIMHCKOMN HayKHn

IIK-18 CIOCOOHOCTHIO K YYACTHIO B IPOBeIeHNN HAYYHBIX HCCIIEA0BAHUM

1 CBsi3p OMOTEXHOJNOTHU C (YHOAMCHTAJIbHBIMA HayKaMH. DHOMEIHMIIMHCKHE TEXHOJIOTHH
(monsTHE).

2 Pemenne cuTyanMoOHHBIX 33124

3 BbuoTexHonormyecKkye MpoayKTHl HOBBIX MOKOJEHHH. IlepCHeKTHBBI pa3sBUTHS HAay4HBIX H

MIPaKTHYECKUX HANpaBICHUH OnoTexHoioruu. IIpiuMepsr.

IK-19 TFOTOBHOCTBIO K YYACTHIO BO BHe/[peHHH HOBBIX METO/I0B U METOANK, HANIPABJIEHHBIX HA
OXpaHy 3/10POBbSI FPAMKIAH

1 Bbuorexnonorns -COBPCMCHHBIC HAIMPABJICHUA U NCPCICKTUBLI PA3BUTHUA Me,I[HLIPIHCKOﬁ HAayKH
B C(I)epe pa3pa60T01< HOBBIX METOJA0OB U MCTOJUK, HAIIPABJICHHBIX HAa OXPAaHY 310POBbA

2 Pemenne cuTyaltmoOHHBIX 3329

3 HGpCHGKTI/IBBI PAa3BUTHA HAYYHBIX U IIPAKTUYCCKUX HaHpaBJ’IeHI/Iﬁ OHMOTEXHOJIOTHH.

3. IIpoMe:kyTOUHAS aTTeCTAIUS MO TUCHUILTHHE (MOIYII0) BKIIYAET B ce0s IK3aMeH

3.1®opMa NpoMeKyTOUHOI aTTeCTAIUM — IK3aMeH

Bonpocs k 3x3ameny(ITK-18,ITK-19)

1.Ilpenmer u 3aaun OMOTEXHONOTHH.. CBsI3b OMOTEXHOJIOIUHU C HyHIAMEHTAbHBIMA HAyKaMH.
2.buocunres BAB (Ouosioruuecku akTHBHBIC BEIIECTBA) B YCIOBUAX IIPOU3BOJICTRA.

3. buomeaunmHckue TexHonoruu. [lporpamma « ['eHoM» 1 OUOTEXHOOTHS .

4. YxaxuTe ILend, [OCTUTaeMble C TIOMOLIbIO KJIETOYHOM wuHXeHepuu. llpuBenute mnpumepsl.
[IporomnactupoBanue. [ uOpuUIOMEL.

5.0mpenenure TOHATHE W MNPEACTABbTE  KIACCH(PHUKAIMIO OHOOOBEKTOB, HCIOJB3YEMBIX B
OMOTEXHOJIOTUH.

6.ITapameTpbl OMOTEXHOIOTMIECKOr0 MPOoLecca, BIUAIOLINE Ha OMOCHHTES.

Buner nporieccoB 6mocuHTe3a

7.JlafiTe o01IyIO CXEMY U CTPYKTYPY OMOTEXHOJIOTHYECKOT0 TpoLIecca.

8.MyTareHe3 1 METO/IbI BBIJICICHUS MYTaHTOB.

9.MexaHHU3MBI PeryJsiiuy OMOCUHTE3a aMHHOKHCIIOT.

buocunTes nu3nHa. bBuocuHTE3 TPEOHUHA.

10.ITytn nmmoOunm3anuu GepMEHTOB U LEIBIX KIETOK.

11.Ilpumenenne MMMOOMIM30BAaHHBIX (PEPMEHTOB M OEJKOB B MEIMIMHE HOBBIE MEPCHEKTHBbI CO3JaHMS
3¢ (peKTUBHBIX JTEKapCTBEHHBIX CPENICTB.

12.0Omnpenenenns nousituii GLP , GCP, GMP.

13.0OxapakrepusyiiTe aHTUOMOTUKM KaKk OMOTEXHOJIOTMYECKHE MPOIAYKTbI U YKAKUTE [OIHPGIHEHUS,
pacuIupsroIne MepBoHavaIbHOE MMOHIATHE aHTHOMOTHKA.



14.1TpoayKThl OMOTEXHOJIOTHIECKOTO ITPOU3BOICTBA, OTIACHBIC B DKOJIOTHIECKOM IIIaHE.

15.IlpuunHa BBemeHus MexXayHapoaueix npasuia GLP , GCP, GMP .

16.MeTtabonu3M MUKPOOHOW KJIETKH U €ro BIMSHUE Ha OMOTEXHOJOTHIO IMPOU3BOJICTBA JIEKAPCTBEHHBIX
CpPEICTB.

17.HarmmmonaneHbIE, peruoHaIbHbIC TpaBuiaa GMP

18.ITytu 6MoCHHTE3a CTEPOUTHBIX TOPMOHOB B OpraHU3Me (XOJIECTEPHH).

19.bruoTexHonOrNuecKoe MPOU3BOACTBO pPeKOMOMHAHTHOro uHcynuHa. [IpemmymiectBa, mpoOiIEMEI,
HEPCIEKTHUBBL.

20.I'enomuka. [lenu, 3a1a4n, OTIIMYHE OT MOJICKYISIPHON TEHETHKH.

21.MilMmMyHOOMOTEXHOIOTHYECKHE TIpenapathl. [lonmyueHre BaKIIuH, CHIBOPOTOK.

22. 'eHoMuKa ¥ IPOTEOMHKA, HX 3HAYEHHUE JIs1 ONOTEXHOJIOTHH.

23.B03MOKHOCTH Pa3BUTHS UCIIOIB30BaHMS OMOTEXHOJIOTHH B IOJIYYEHHH KyJIbTYpHl KIETOK M TKaHEH
pacTeHuid Py MOTyYSHNUH JICKAPCTBEHHBIX CPECTB.

24. OcHOBHBIE MUKPOOHOJIOTHUECKUE TPAHCPOPMAIINH CTEPOUAO0B IPOMBILIICHHOTO UCTIONb30BaHHS.
25.VKaxuTe 0COOCHHOCTH TEXHOJIOTHH ITPOM3BOICTBA BOAOPACTBOPHMBIX BUTAMHHOB.

26.'eHOMHKa 1 aHTUMUKPOOHBIE (hapManeBTHIECKHE TPETapaThl.

27 VIMMyHOOHOTEXHOJIOTHSI BAKIIMHHBIX TIPEMapaToB.

28.0Opranm3anys KOHTPOJII 332 OXPaHOW OKPYXKAIOMEH Cpeabl B YCIOBUSAX OHOTEXHOJIOTHYECKOTO
MPOU3BOACTBA.

29.0xapakTepu3yiTe TEXHOIOTHUH MOTyYeHHUS JISUeOHBIX 1 JUATHOCTHYECKUX CHIBOPOTOK.
30.ITepcriekTUBBI pa3BUTHSI OMOTEXHOJIOTHH B MOJTYYCHUH BUTAMUHHBIX TIPENapaToB.

31.MeToapl MHUKPOOHMOJIOTHYECKOTO W OHMOXUMHYECKOTO KOHTPOJNS B IPOWM3BOJCTBE IPEMapaToB
NPOOMOTHKOB (IPAKTUYECKAS YaCTh).

32.buotpancdopmanyisi Kak NEPCHCKTHBHOE HANpaBlCHHWE B TOJNYYCHUH JIEKAPCTBEHHBIX CPEICTB HA
OCHOBE KYJIBTYP KJIETOK PAaCTEHHH.

33.UmmynodepmenTHoiit aHamm3 (MDA) B mMeaunuHCKON mpakTrKe. BO3MOXKHOCTH OHOXUMHYECKOTO
aHanmu3a. IMMyHOXHUMHYECKHE METO/BI.

34. llenu OuoTEexXHOJIOTa MIPU COBEPIICHCTBOBAHUN OMOOOBEKTA.

35.0npenenenne aHTHMUKPOOHOH aKTUBHOCTH aHTHOMOTHKOB.

36.Texnrka 6€30MacHOCTH B pabdOTe ¢ TeHHO-MHKEHEPHBIMHU ITAMMaMH.

37.0co0eHHOCTH KYJIbTUBUPOBAHHUS IITAMMOB-TIPOIYIIEHTOB.

38.11ytn nMMoOmTM3auu GepMEHTOB U IEIBIX KJIETOK.

39.1IpoMbIlIIEHHOE TPOM3BOACTBO PEKOMOMHAHTHOIO MHCYJIMHA. KOHTPOJIb KOHIIEHTpAMK MHCYJIMHA B
KPOBH YeJIOBEKa.

40.ITpuBenute ocHOBHBIE NpaBuia cranzapra GMP k GHOTEeXHOIOTHYeCKOMY POU3BOJICTBY.

41.1. IlpumeneHus pepMeHTOB B OnoTexHOMOTHH. IMMOOMHM3aIust pepMeHTOB.

42. BuoTexHOJIOTUSI B TPOW3BOJICTBE BUTAMHHOB. BojopacTBopumble BUTaMHHBIL. JKupopacTBOpUMEIE
BUTAMUHBI.

43.ViMMyHOOHMOTEXHOJIOTHS KaK OJMH M3 Pa3JIelIoB OMOTEXHONIOTHH. IMMYHOOHOTEXHOIOTHS (TIOHATHE).
HNmmyHHBIE CBIBOPOTKH. Bakuyuel. PekoMOMHaHTHBIE BAKITUHBI.

44 MeToJIpl KIETOYHOM WHKEHEPHH IS TTOJTyYSHHS JISKAPCTBEHHBIX M IMArHOCTUYECKUX MPEnapaToB.
45.TexHomorust  KyJbTHBUPOBAaHHS  KJIETOK MHUKPOOPraHM3MOB MPH MOJIYYEHHMH IHpenapaTroB
HopModuopos. [Ipumenenne HopMoIOpoOB.

46.CoBepIilieHCTBOBaHNE OMO00BEKTA METOJaMH TeHHON HHKCHEPHH.

47. [lpumeHeHne HMMMOOWIN30BAHHBIX OHOOOBEKTOB MPH CO3/JaHUM JIEKAPCTBEHHBIX CPEACTB Ha
npruMepax NOJy4eHUs] aMUHOKHUCIIOT.

48.TexHrka 0€30MMaCHOCTH B pa0dOTe ¢ TEHHO-MHXEHEPHBIMHU IMITAMMaMH.

49.TTonsiThe M 3HAYEHHE TeHETHYECKON MHKEHEPUH B MTOJYYEHUH HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
50.IIpoTeomuka, ee METOIBI M POJIb B IIOMCKE HOBBIX (PapMaKOIOTUIECKUX CPEACTB.

3.2. Bonnpocsl 6a30BOro MUHMMYMA MO AUCHMIIJIHHE

l.IMlpeamer u 3amaum OuorexHonorud. Poib OWOTEXHOJOrMHM B coBpeMeHHOW (apmarun. CBs3b
OMOTEXHOJIOTMH ¢ PyHAaMEHTANbHBIMU HayKaMH.

2. buocunre3 BAB (Ononorndecku akTHBHBIC BEIIECTBA) B YCIOBUSAX ITPOU3BOICTBA.

3. buomenunuHackue TexHomoruu. llporpamma « ['eHOM» M OHOTEXHOJIOTHSA B MPOIECCE TMPOU3BOJICTBA
JIEKapCTB HOBOT'O MOKOJICHUS. BHOTEXHOJIOTHS B 3apyOeKHBIX CTpaHaXx.

4. Ilenu u 3agauu kiaeTouHoil nuxkeHepuu. [Ipusennte npumepsl. [IporomnactupoBanue. FI/I6pI/HB)MBI.



5.0mpenenute TOHATHE ©  TPEACTaBbTE KJIACCH(PHUKAIINIO OHOOOBEKTOB, HCIIOIB3YEMBIX B
OMOTEXHOJIOTHH.

6. [TapamMeTpbl OHOTEXHOIOTMIECKOTO MPOIIecca, BIUAIOIINE Ha OMOCHHTES.

Bunapl npouieccoB OnocuHTe3a.

7.daiiTe o0MIyIO CXeMy U CTPYKTYPY OMOTEXHOIOTHIECKOTO TpoIiecca.

8.MyTareses u METOIb! BBIACICHUS MyTaHTOB.

9. MexaHu3MBbI Perysuul OMOCHHTE3a aMUHOKHUCIIOT.

10. ITytin mmMobunm3amiu (pepMeHTOB U HEJBIX KIIETOK.

11.0Onpenenenns moustuit GLP , GCP, GMP.

12.0xapakTepu3yiiTe aHTUOMOTHKH KaK OHOTEXHOJIOTMYECKHE NPOIYKTHl M YKaKUTE IOMOJHEHHS,
pacuipsIomue nepBoHavaabHOE MTOHITHE aHTHOMOTHKA

13.ITytn OnocwHTE3a CTEPOHUIHBIX TOPMOHOB

14.BUOTEXHOIOTUYECKOE TMPOU3BOJICTBO PEKOMOWHAHTHOTO HWHCynHMHA. [IpemMmymiecTtBa, NpoOIeMBl,
MEePCIECKTHUBBL.

15.immyHOOMOTEXHOTIOTHYECKHE TIpenapathl. [lomydeHne BakIiH, CBIBOPOTOK.

16.I'eHOMMKA U IPOTEOMUKA, UX 3HAYCHME VIS CO3AAHMS JIEKAPCTBEHHBIX CPEACTB

17. OcHOBHBIE MUKPOOHOJIOTHIECKUE TPAHCPOPMAITUH CTEPOUIOB IIPOMBILIICHHOTO UCTIONB30BaHHSI.
18.I'eHOMHKa 1 aHTUMHUKPOOHBIE (DapMarieBTUIECKUe IperapaThl.

19.Knaccudukanms BakiuH .

21.0Opranuszanusi KOHTPOJII 32 OXPaHOW OKpY’Karolled cpeasl B YCIOBHAX OHOTEXHOJIOTMYECKOTO
MIPOU3BOCTBA.

22.0xapakTepu3yiTe TEXHOIOTUN TOTYICHHS JIeUeOHbIX U TUAarHOCTHUECKUX CHIBOPOTOK.
23.IlepcrieKTHUBBI pa3BUTHS OMOTEXHOJIIOTUH B TIOJTYYCHUH BUTAMUHHBIX IIPENapaTos.

24 Metoapl MHUKpPOOHOJOTHYECKOTO M OHOXMMHYECKOTO KOHTPOJIsSI B TPOU3BOJACTBE IPEMapaToB
MPOOHOTHKOB (ITPAKTHYECKAS YACTh).

25..buotpanchopmanyrsi Kak HNEPCIEKTHBHOE HAIPABICHUE B IOJyYCHHH JICKAPCTBEHHBIX CPEACTB Ha
OCHOBE KYJIBTYp KJIETOK PAaCTECHHIA.

26. UmmyHodepmenTrbiii ananu3 (MUDA) B MenWIUHCKON mpakTuke. Bo3MOXHOCTH OMOXUMHYECKOTO
aHanu3a. IMMyHOXHMHYECKHE METOMBI.

27. lenu 6uotexHoora Mpy COBEPIICHCTBOBAHIH OHOOOBEKTA

28. OnpeniesieHre aHTUMUKPOOHOM aKTUBHOCTH aHTHOMOTHUKOB.

29. TexHuka 6e30MacHOCTH B pabOTe C FTeHHO-MHKEHEPHBIMH [ITAMMAaMHU.

30.0co0GeHHOCTH KYIbTUBUPOBAHHUS I TAMMOB-TIPOAYLIEHTOB.

4. MeToguuecKkue MaTepHaJibl, OMpeeisiiolue TPOoUeIypsl OUEHUBAHUS 3HAHWIA, YMeEHWH,
HABBIKOB U (WJIN) ONBITA JeSITeIbHOCTH, XapaKTePU3YOIIMX 3Tanbl GOPMHPOBAHUS KOMIIETEHIHIA.
OcHOBHBIMM 3TanamMu (GOPMHUPOBAHMSA YKa3aHHBIX KOMIIETCHLUMH NpU H3YYEHHH OOYYaIOLIMMUCS
JUCIUIUIMHBL  SBIISIIOTCS  TIOCJIEZIOBATEIIbHOE HW3YyYEHHE COJICPIKATEIbHO CBSA3aHHBIX MEXay co0oi
paszoenog (mem) y4eOHBIX 3aHATHH. V3ydyeHue Kakaoro paszjiena (TeMbl) IperojaracT OBJIAJCHHE
00yyaroImuMHCcs He0O0X0IUMBIME KOMITETeHUMSMH. Pe3ynbpTar arTectanuy oOydyaromuxcs Ha pa3InaHbIX
sTanax (GOpMHUPOBaHUSI KOMIIETEHIIHI TOKA3bIBAET YPOBEHb OCBOCHHUSI KOMITETEHIIMN 00YYatOIIMUCSI.
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4.1. IlepedyeHb KOMIIETEHIIMIA, IJIAHUPYEMBbIX Pe3yJbTATOB 00yUeHHUS] M KPUTepHeB OLlcHHBAHUS 0CBOCHHs KOMIeTeHIU i
Coaep:xanue Ilnanupyemble Kpurtepuu oneHnBanus pe3yabTaTOB 00y4eHHs (IeCKPUNTOPHI) MO NATHOAIIBHON HIKAJIe
KOMIIeTeHIIHU pe3yJibTaThl
dopmupyema 0byuenus
a (mokazarenu
KOMIIeTeHIHsI HOCTHDKEHI 1 2 3 4 S
3aJ]aHHOTO YPOBHS
OCBOCHUS
KOMITETEHITHI)
IK-18 CIOCOOHOCTBIO K 3HaTh: OrtcyTcTBUE ®parmentapusie | OOmiue, HO HE B nenom Cdopmu-
Y4acTHIO B OcHOBHBIE 3HaHUH OCHOBHBIX | 3HaHUS OCHOBHBIX | CTPYKTY- copMupoBa | poBaHHBIE
MpoBEACHUN HanpasJICHUA U HaHpaBJ’IeHI/Iﬁ u HaHpaBJ’IeHHﬁ n PUPOBAHHBIC HHBIC, HO CHUCTEMA-THYCCKUC
HAayYYHbIX METOAbI HAYYHO- METOAOB HAYYHO- METOJAO0B HAYYHO- 3HAHUA coaecpkamue 3HAHUS OCHOBHBIX
HccIe0BaHMIA HCCIIeI0BATEIbCKOM UCCJIEJIOBATENbCK | MCCIIEOBATENLCK | OCHOBHBIX OT/AENbHBIE HarpaBJeHUH U
JEeSTENIbHOCTH Oif ZICATEIBHOCTH | Oif MEATEIBPHOCTH | HANpaBJICHUH U | TpoOeIBI METOJI0B Hay4YHO-
METO/I0B 3HaHMSA OCHO | MCCIEN0BATEIbCKO
Hay4HO- BHBIX 1 IeSITeNbHOCTH
HCCIIEIOBATENbC | HANPABICHU
KOt 1 1 METOZIOB
JeATeIbHOCTH Hay4HO-
nccieaoBaTe
JIbCKOH
JeSTEeLHOCT
nu
YMerh: OTtcyTcTBHE YactuuHo B nenom B nenom CdopmupoBanHOe
HonyanL yMeHI/Iﬁ oJIy4yaTrb OCBOCHHBIC yCi€urHo, HO HE yCnieurHo, HO YMEHUE NI0JTy4YaTh
nHpopManuio u3 uHdopmanuio U3 | ymMeHus moiydath | cucrema- cozepkaine | nHGopmanuio u3
YCTHBIX U YCTHBIX U nHpopManuio U3 | THYECKH OTZAENbHBIC YCTHBIX U
MTUCEMEHHBIX MTCbMEHHBIX YCTHBIX OCyIIeCT- Ipo0eItsI MTUCEMEHHBIX
HCTOYHHKOB T10 HCTOYHHKOB 110 ITUCEMEHHBIX BIISIEMbIE yYMEHHUS HCTOYHHKOB T10
HarpasJICHUSIM HarpaBIeHUsIM HCTOYHHKOB T10 yYMEHHUS MOJTy4aTh HalpaBJICHUSM
npodeccHoHAIBLHOM npodeccHoHAIBH | HanpaBJICHUAM OJTy4aTh nHdopmann | npodeccHoHaNTBEHO
JEATebLHOCTH Olf IeITENBHOCTH | mpodeccoHaNbH | MH(MOPMALUIO 10 M3 YCTHBIX | U JIeSITeIbHOCTH
ou NCATCIbHOCTHU 13 YCTHBIX U H
IIMCBMECHHBIX IIMCBMECHHBIX
HNCTOYHHUKOB I10 HCTOYHHUKOB
HalmpaBJICHUAM 110
npodeccruoHalb | HampaBIIEHU
HOH M
JeATEeIbHOCTH npodeccron

aJIbHOM




JACATCIBHOCT
u

Baangern:
MeTtonooruen
HAy4HOTO IOUCKA,
IJIAHUPOBAHUS U
[IPOBEIECHUS
Hay4YHBIX
HUCCIICOBAHUIM,
HU3JI0KEHHUS U
apryMeHTaluu
TOTYYEHHBIX TAHHBIX
JUISL MX JaJIbHEHIIEro
HCIIOJIb30BaHMS B
po¢eCCHOHATBHOM
JIESITCIbHOCTH B
paMKax u3y4yaemMou
JIUCIIATIIAHEBI

OtcyTcTBHE
HaBBLIKOB
BJIaIEHUS
METO0JIOTHENH
HAYYHOTO TTOWCKA,
TUTAHUPOBAHUS 1
MIPOBEICHUS
Hay4YHBIX
HCCJIEIOBAHUM,
H3J0KEHUS U
apryMeHTaluu
MOJTyYEHHBIX
IAHHBIX I UX
IaJbHEHNIIEro
HCIIOJIb30BAaHUS B
pogecCHoHaNbH
Ol JIeATENHHOCTH
B paMKax
n3y4aeMmoun
JMCIUTLIAHBI

®parmeHTapHOE
IIPUMEHEHNE
HaBBIKOB
BIIAJICHUS
METOJ0JIOTHEN
HAy4YHOTO MOKCKA,
TIJIaHUPOBAHUA U
MPOBENCHUS
Hay4YHBIX
HUCCIIeOBAHUM,
H3TI0KEHHUSA U
aAprymCcHTalumn
MOJTy4EHHBIX
JAHHBIX JUIS UX
IaabHEUIIEro
HCIONB30BaHUs B
po¢eCCHOHATBH
O JeATEeNbHOCTH
B paMKax
U3y4aeMoi
JAUCLHUITIINHBI

B nenom
yCIIEIIHOE, HO
HE
CHCTEMATHYECK
1 TIPOSIBIISIEMOE
BJIaJIEHUE
METOJI0JIOTHEeH
HAy4YHOTO
TTOKCKa,
TUTAHUPOBAHMUS
Y TIPOBEICHUS
HAyYHBIX
HCCJICTIOBAaHUH,
H3JI0KEHUS U
apryMeHTaluu
TTOTYYCHHBIX
IAHHBIX UL UX
NaabHEUIIero
HCIIOJIb30BaHUS
B
npodecCHOHANb
HOH
JIeSITEILHOCTH B
pamkax
n3ydaeMon
JUCUMIIIAHBI

B nenom
YCHELIHOE,
HO
cozeprkaliee
OTIEbHbIE
TIpOOEeIIBI
HaBBIKU
BJIAJICHUS
METOA0JIOTH
€l Hay4HOro
TIOUCKa,
IUTAHUPOBAH
Ui u
NIPOBECHUS
Hay4HBIX
HCCIEeI0BaH
Wi,
U3JI0KEHUS
u
apryMeHTaIl
uu
MOJTy4YEHHBIX
JAHHBIX IS
Hux
JalbHEHIIer
0
HCIONb30Ba
HUS B
npodeccron
albHOHI
JeSITeTHHOCT
U B paMKax
n3ydyaeMoun
JUCTATUTAH
bl

YcnemHoe u
CHCTEMAaTHYCCKH
NIPUMEHSIEMBIE
HaBBIKH BIIAJICHHS
METOI0JIOTUEN
Hay4HOTO TIOMCKa,
TUTAHUPOBAHUS U
MIPOBEICHUS
HAyYHBIX
HCCIICIOBAaHUM,
H3JI0)KEHUS K
aprymMeHTanuu
TOJIy4E€HHBIX
JaHHBIX I UX
IaJbHEUIIero
HCITOJIb30BaHMS B
po¢eCCHOHATHHO
M IeATEILHOCTH B
paMKax U3ydaeMou
JHUCIUIIINHBI




Coaep:xanue Ilnanupyemble Kpurtepuu oneHnBanus pe3yabTaTOB 00y4eHHs (IeCKPUNTOPHI) MO NATHOAIILHON HIKAJIe
KOMIIeTeHI[UH pe3yabTaThl
dopmupyema 00yHenus
a (mokazarenu
KOMIIeTeHIHsI FOCTHDREHI 1 2 3 4 S
3aJ]aHHOT'O YPOBHS
OCBOCHUS
KOMITETEHITHI)
MK-19 TOTOBHOCTBIO K 3HaTh: OrtcyTcTBUE ®parmentapusie | OOmiue, HO HE B nenom Cdopmu-
Y4acTHIO BO COBpEMEHHBIE 3HaHUH 3HAHMS CTPYKTY- copMupoBa | poBaHHbIE
BHeJIpeHHN HOBBIX HAarpaBJeHUs U COBPEMEHHBIX COBPEMEHHBIX pUpOBaHHEIE HHBIE, HO CHCTeMa-THYECKHE
MeTO/I0B M METOIHK, | IIEPCIECKTUBBI HarpasJIeHU U HarpaBsJeHUI 1 3HAHMS cojiepiKalie | 3HaHUs
HanpaBJIeHHBIX Ha pa3BUTHS MEPCIIEKTHB MIEPCIIEKTUB COBPEMEHHBIX OT/AENbHBIE COBPEMEHHBIX
OXpaHy 3/10POBbSI MEIUIMHCKON HAyKn | pa3BUTHA pa3BUTHA HaTIpaBJICHUH | TIPOOEIBI HaTIpaBJICHUH H
HacCeJIeHus B cepe pa3paboTOK | MEOUIIMHCKON MEIUIIMHCKOH MIEPCIIEKTUB 3HAHUS COBP | mepcreKkTuB
HOBBIX METOJIOB H HayYKH B cepe HAyKH B cdepe pa3BUTHA €MEHHBIX pa3BUTHA
METO/IVIK, pa3paboTox pa3paboTox MEIUIINTHCKON HATIpaBJICHU | METUIIMHCKOM
HaTpaBJICHHBIX Ha HOBBIX METOJIOB M | HOBBIX METOJIOB U | HAYKH B cepe "u HAyKH B cdepe
OXpaHy 3[I0POBbBS METOJIVK, METO/IVIK, pa3paboTox MEPCIIEKTHB | pa3paboTOK HOBBIX
HalpaBJICHHBIX Ha HarmpaBJICHHBIX Ha HOBBIX METOA0B pa3BUTHUA METOAO0B U
OXpaHy 30pOBbd | OXpaHY 310pOBbs | U METOJUK, MEIUIMHCKO | METOMMK,
HaIpaBJICHHBIX 74 HayKHU B HaIlpaBJICHHBLIX Ha
Ha OXpaHy chepe OXpaHy 3JJ0pOBbs
3/10pOBbS pa3paboTox
HOBBIX
METOJIOB U
METO/IHK,
HarpasJIeHH
BIX Ha
OXpaHy
3]I0POBBSI
YMerh: OTtcyTcTBHE YactuaHo B nenom B nenom | ChopmupoBaHHOE
Hcnonb3oBath YMEHUI OCBOCHHBIE YCIIEIIHO, HO HE | YCIIEIIHO, HO | YMEHHE
WHHOBALIUH JIs UCIIOJIb30BaTh yMEHHUs cucreMa- cojiepiKalie | UCIoIb30BaTh
BHCIAPCHUA B cq)epy WHHOBAIIUU OJ1d HCIIOJIB30BATh THYCCKU OTACIIbHBIC WHHOBAIIUMN OJIA
npodeccuoHaTLHOM BHEIPCHUS B WHHOBAITHH JJIST OCyIIecT- TPOOEITBI BHEIpeHHS B chepy
JeSITeIbHOCTH JIIS chepy BHEIPCHUSA B BIISIEMEIC YMEHUS po¢eCCHOHATHHO
yIy4LIeHUs oXpaHbl | npodeccuonanbH | chepy YMEHHUS UCIIONIB30BAT | U IESITEIbHOCTH
3/I0POBBsI IPaXKAaH Olf IesITeNbHOCTH | mpodeccHoHaIbH | UCIIOIb30BATh b JUISL YITy4IIeHHs




JUTSL YTy YIICHUS Oif ICATENFHOCTH | WHHOBAIUH JUIl | WHHOBAIMH OXPAaHBI 3/I0POBbS
OXpPAaHBI 3JOPOBbS | JUIA yITydIICHUS BHEJPCHUSA B TUTs TpaxaaH
rpaxaaH OXpaHBI 37I0POBbs | chepy BHEAPCHUS B
rpaxaaH npodeccuonans | chepy
HOM npogeccroH
NEeATEIILHOCTH alIbHOM
JUTS yAYYIIeHUsT | JeATeIbHOCT
OXpaHbI u JUTS
3J10pOBbS YITy4IICHUS
TpaXKaaH OXpaHbI
3/10pOBbS
rpaxaaH
Baanersn: OrtcyTcTBUE ®parmMeHTapHoe B nenom B nenom YcnemHoe u
CoBpeMEHHBIMH HaBBIKOB MIpUMEHECHUE yCIICIIHOE, HO yCIICIIHOE, CUCTEMaTHYECKI
HWHHOBAITMOHHBIMHU BIIaICHUSA HABBIKOB HE HO TIPUMEHSEMBIC
METOJaMHA 1 COBPEMCHHBIMHU BIIAJICHUS CHCTEMAaTHYeCK | comeprkamiee | HABBIKH BIAaJCHUS
METOMKAMH, WHHOBAIIMOHHBIM | COBPEMEHHBIMH 1 TIPOSIBIISIEMOE | OTICIBHBIC COBPEMCHHBIMU
HaTpaBICHHBIMHU Ha U METOJIAMH U WHHOBAIlMOHHBIM | BIageHue TpoOeIBI WHHOBaITMOHHBIMHU
OXpaHy 3[I0POBbBS METOIHMKAMU, 1 METOJIaMH U COBPEMCHHBIMU | HaBBIKU METOJaMH U
TpaxJaH B C(pepe HalpaBJICHHbIMU MCTOJHUKAMH, WHHOBAIITMOHHBI BJIAJICHUA MCTOJHUKAMH,
HpO(beCCHOHaHBHOﬁ Ha OXpaHy HarmpaBJICHHBIMU MU METOAAMH U COBPEMCHHBI HalpaBJICHHbBIMU
JACATCIIBHOCTU B 300POBbA Ha oXpaHy MCTOJHUKAMH, MU Ha OXpaHy
paMKax u3ydaeMoi rpaxJaH B cepe | 3M0pOBBs HAMpaBJICHHBIM | MHHOBAIIMOH | 30POBbsI IPAXKIaH
JUCLMIITIUHBI npodeccHoHanbH | TpakaaH B chepe | U Ha OXpaHy HBIMU B chepe
O IeATeNbHOCTH | MPOo(ecCHOHANBH | 3M0POBBS METOJaMH M | mpodeccruoHabHO
B paMKax O IEATENFHOCTH | TpaXkIaH B METOJMKAMH | ¥ JesITeThHOCTH B
n3ydaeMoi B paMKax chepe , pamMKax u3y4aeMoi
JUCTIATUTAHBI H3ydaecMoun npo)eCCHOHANh | HANPaBJICHH | ITUCIHIUTHHBI
JCTIUTUTAHBI HOW BIMH Ha
JESITETBbHOCTH B | OXpaHy
paMKax 310POBbA
HU3ydaeMon TpaXKaaH B
IUCUMITIAHBI chepe
npodeccnon
aJgbHOM
JEeSITeTHHOCT
U B paMKax
n3ydaemMon

JUCHUITINH
bl







4.2. lkania, ¥ npouenypa oueHnBaHUsI
4.2.1. mporierypsl OIICHUBAHUS KOMIIETCHIUH (Pe3y/IbTaToOB)

Ne KoMIoHeHTBI KOHTPOJIA XapakTepucTHKA
1. | Cnocob opranuzanuu TpaJUIIMOHHBIH;
2. | Oramsl yueOHO# | Tekymuii KOHTPOJIb YCIIEBaEMOCTH,
JIeSITEIIBHOCTH IIpomesxyTOUHas aTTeCTalys
3. | Jumo, OCYILECTBIIAIONIEE | NMPENoJgaBaTesb
KOHTPOJIb
4. | MaccoBocTb 0XBaTa I'pynnoBoyi, HHAUBUAYAIbHbLI;
5. | Meroxa KoHTpoOIIst VYCTHBIN OTBET, CTaHIAPTH3MPOBAHHBIM TECTOBBIH KOHTPOJNIb, pedepar,
npeseHTauyy. Pemenye cuTyallMOHHBIX 3a4a4, IPOBEACHHUE KPYTIoro CToJa .

4.2.2. lllkayibl OLEHUBAHUS KOMIIETEeHI Ui (Pe3yJIbTATOB OCBOEHMSI)

st yeTHOrO OTBETA:

* Onenka "oTIMYHO" BBICTABISIETCSA CTYIAEHTY, €CIH OH IIyOOKO M MMPOYHO YCBOWII TPOTPaMMHBIN
MaTepual, UCUEPNBIBAIOLIE, TOCIEA0BATENBHO, YETKO U JIOTHYECKH CTPOMHO €ro U3Jlaraet, yMeeT TECHO
YBS3BIBATh TEOPUIO C IPAKTUKOM, TpHUEM HE 3aTpyJHsIETCS C OTBETOM P BUJOU3MEHEHUH BOIIPOCa,
UCIIOJIB3YET B OTBETE MaTepHal MOHOTPaUIeCKOH TUTepaTyphl, IPAaBUIEHO 00OCHOBBIBAET IPHUHATOE
pelIeHue, BiaieeT pa3HOCTOPOHHUMH HaBBbIKAaMH U IIpHeMaMHi 000CHOBAHUS CBOETO OTBETA.

* OueHka "Xopoio" BBICTaBISIETCS CTYAEHTY, €CJIM OH TBEPIO 3HAECT MaTEpHUall, TPAMOTHO U IO CYILIECTBY
u3JIaraet ero, He JOIMYCKas CyIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC, BIa/IeeT HEOOXOJUMBIMH
HaBBIKAMH U IpU€MaMu 0OOCHOBaHMS CBOETO OTBETA.

* OueHka "yIOBIETBOPUTEIBHO" BBICTABISIETCS CTYACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO OCHOBHOI'O
MaTepuana, HO He YCBOMJI ero JieTajiel, JOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO MPaBUIbHBIE
(bOpMyYIHUPOBKH, HAPYIICHHS JIOTHIECKOM MOCIE0BATEILHOCTH B H3JI0KEHUHU IIPOTPAMMHOTO MaTepHaa.
* OueHka "HeyIOBIETBOPUTEIBHO" BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET 3HAUUTEIBHOMN YacTu
MPOTPaMMHOTO MaTepualla, JOMyCKaeT CYIECTBEHHBIE OIMOKH, HEYBEPEHHO, C OOJBIINMH
3aTpyJHEHUAMHU U3JaraeT MaTepual.

* Kak npaBusio, onieHKa "HEYAOBIETBOPUTEIBHO" CTABUTCS CTYACHTaM, KOTOPBIE HE MOTYT U3JIOXKHTH 03
omnOO0K, HOCAIIMX MIPUHIMUITNAIBHBIN XapaKkTep MaTepuall, U3J0KEHHBIA B 00s3aTENbHON IUTepaType.
J1s cTaHAAPTU3MPOBAHHOTO TECTOBOI0 KOHTPOJIS:

OrneHKa «OTIUYHOY BBICTABIISIETCS IIPH BBITIOTHEHHH 0e3 ommOok 6onee 90 % 3amaHuii.

OrneHKa «XOpOIIIO» BBICTABIISICTCS TIPH BBIITOJIHEHUH 0e3 omubok 6onee 70 % 3amaHuid.

Ol1ieHKa «yIOBJIETBOPUTEIIBHOY» BBICTABIISCTCS MTPH BBITIOJIHEHUN 0€3 ombok 6osee 50 % 3amaHuii.
OneHKa «HEYIOBIETBOPUTEIHHO» BBICTABISAETCS P BBIOIHEHNH 0e3 omnook MeHee 50 % 3amaHuil.
Jasi ouenku pedepartos:

O1neHKa «OTJIMYHO» BBICTABJISIETCS, €cli pedepaT COOTBETCTBYET BCEM TpeOOBaHMSIM OQOpMIICHHS,
NpeJICTaBIeH IMUPOKKU OuOimorpadudeckuii cncok. Coxaepkanue pedepara oTpaskaeT cOOCTBEHHBIH
apryMEHTUPOBAHHBIA B3MJISA CTyIA€HTa Ha mpoOseMy. Tema packpbiTa BCECTOPOHHE, OTMEYAeTCs
CIOCOOHOCTh CTYJIeHTAa K MHTETPUPOBAHUIO U OOOOIIEHHIO JAHHBIX TIEPBOMCTOYHHUKOB, MPUCYTCTBYET
JIOTHKA U3JI0KEeHNU MaTepuana. liMeercs WITIOCTPaTUBHOE COITPOBOXK/IEHUE TEKCTA.

OneHKka «XOpOILO» BBICTABIISIETCS, €CIIM pedepar COOTBETCTBYET BCeM TpeOOBaHUSAM OQOpPMIICHHS,
NpEeACTaBlIeH JOoCTaTouHbli  OubOimorpaduueckuii cnucok. Copepxkanue pedepara OTpaxkaeT
apryMEeHTUPOBAaHHBIA B3IJISA CTYACHTa Ha MpoOJeMy, OJHAKO OTCYTCTBYeT COOCTBEHHOE BHUCHHE
npobiemsl. Tema packpbiTa BCECTOPOHHE, IPUCYTCTBYET JIOTHKA U3JIOKEHUSI MaTepraa.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISETCS, e€cid pedepar HE MOJHOCTBIO COOTBETCTBYET
TpeOoBaHUsIM OQOPMIICHHS, HE TIPEACTABIICH JIOCTATOYHBIN OHOIMOTrpadUIecKuil CIUCOK. ApTyMeHTaIs
B3IJIsiIa HAa TpoOJjeMy HE JI0OCTaTOYHO yOeAWTenbHa M HE OXBATBHIBAET ITOJHOCTHIO COBPEMEHHOE
cocTosiHUE MpobIeMbl. BMecTe ¢ TeM MPUCYTCTBYET JIOTHKA U3JI0KEHHS MaTepHaa.

O1eHKa «HEYIIOBIICTBOPUTENFHOY» BBICTABISIETCS, €CIIM TeMa pedepaTa HE pPacKpbhITa, OTCYTCTBYET
ybenuTenpHas apryMeHTanus Mo TeMe paboThl, MCIOJIB30BAHO HE JTOCTATOYHOE IS PACKPHITHA TEMBI
pedepara KOJTMUECTBO TUTEPATYPHBIX UCTOUHUKOB.

JLJ1sl OlleHKH Npe3eHTanmii:

OneHka «OTIMYHO)» BBICTABISIETCA, €CITH COJAEP)KaHWE SBISETCS CTPOro HaydHbIM. WmmocTpannu
(rpaduyeckue, My3bIKaJIbHbBIC, BUACO) YCUIMBAIOT 3()(EKT BOCHPUATHS TEKCTOBOM YacTH MH(GOpMALUH.
Opdorpaduyeckre, MyHKTyalHOHHBIE, CTUIMCTUYECKHE OIIMOKM OTCYTCTBYIOT. HaOophl 4HCIOBBIX
JIAHHBIX MPOWUTIOCTPUPOBAHBI TpapUKaMd W THarpaMMaMi, pHYeM B Haubojiee ajexBaTHOR/(opme.
Hudopmanus saBiseTcs akTyaTbHOW U COBpeMeHHOU. KiTtoueBbIe clloBa B TEKCTE BHIICIICHEI.




OrneHKa «XOpOIIO» BBICTABISETCS, €CIH COJIEpKaHHE B IEJIOM SBISIETCA HaydHbIM. Wmmoctpanun
(rpaduueckre, My3bIKalbHbIC, BHUIECO0) COOTBETCTBYIOT TeKCcTy. Opdorpaduyeckue, MyHKTyallMOHHBIC,
CTWJINCTUYCCKUEC OIUOKU MPAKTHYECKU OTCYTCTBYIOT. HabOphI YMCIIOBBIX JaHHBIX MPOUILTIOCTPHPOBAHBI
rpadukamu 1 auarpammamu. HMHpopmariust SBIseTCs aKTyalbHOH u coBpeMeHHOW. KiroueBbie cioBa B
TEKCTE BBIJEICHBL.

OneHka «yIOBIETBOPUTENHHO» BBICTABISIETCS, €CITH CONEp)KaHHWE BKIIOYaeT B ce0SI DJIeMEHTHI
HayyHoctu. Mmmoctpanuu (rpaduyeckne, My3bIKQIBHBIC, BHJICO) B ONPEACICHHBIX  CIIydasx
COOTBETCTBYIOT TeKCTy. EcTh opdorpadudeckne, myHKTyallMOHHbIE, CTHIACTHYeCKHe omuoku. HaGopsl
YUCIIOBBIX JAaHHBIX 4Yallle BCEro IMPOWJUTIOCTPUPOBAHBI TpadukamMu u auarpammamu. WHbopmarus
SIBJISIETCSI aKTyallbHOM U coBpeMeHHOM. KitoueBble c1oBa B TEKCTE Yallle BCETO BBIICICHBI.

OLleHKa «HEYAOBIECTBOPUTEIBLHO»  BBICTABISETCSA, €CIM COJCPKAHME HE SABISCTCS HAYYHBIM.
Wnmoctpatin  (Tpadmaeckne, My3bIKaldbHBIE, BHE0) HE COOTBETCTBYIOT TeKCTy. MHOro
opdorpapuueckux, MyHKTYyallMOHHBIX, CTHJIMCTUYECKHX OIMOOK. HaOopbl 4YHCIOBBIX JaHHBIX HE
MPOWJLTIOCTPUPOBAHKI rpadkamMu U nuarpamMmamu. MHpOpMaIms He NpeACTaBIsSeTCs aKTyallbHOW W
coBpeMeHHO!. KirtoueBble ClioBa B TEKCTE HE BbIICICHBL.

JJ1s1 OlleHKM peleHusi CUTYallMOHHOM 3a1a4yM:

OHCHKa «OTJIHMYHO» BBICTABJIACTCsA, C€CIIM 3aJayda peui€Ha IrpaMOTHO, OTBETbBI Ha BOIIPOCHL
c(hopMyIMpOBaHbl YETKO. DTATIOHHBII OTBET IOJIHOCTHIO COOTBETCTBYET PEIICHHIO CTYIEHTa, KOTOPOe
XOpoI11o0 000CHOBAHO TEOPETHUYECKH.

O1eHKka «XOpOII0Y» BBICTABIISIETCS, €CIH 3a/la4a PelleHa, OTBETHl Ha BOMPOCH! CHOPMYINPOBAHEI
HE JIOCTaTO4YHO ueTKo. PelleHune cTyaeHTa B LEJIOM COOTBETCTBYET 3TaJIOHHOMY OTBETY, HO He
JIOCTaTOYHO XOPOIIO OOOCHOBAHO TEOPETUIECKH.

OrneHka «y/I0BIETBOPUTEIBHOY BBICTABIISAETCS, €CIIH 3a/1a4a pellieHa He MOJIHOCThIO0, OTBETHI HE COZlepKaT
BCEX HEOOXOUMBIX 000CHOBaHU PEIICHUS.
OrneHKa «HEYIOBIETBOPUTEIBHO» BBICTABIISETCS, €CIM 3ajJada HE pelleHa WIA HWMeeT Tpyoble
TEOPETHUIECKHE OMTUOKHN B OTBETE HA TIOCTABICHHBIC BOTIPOCHI.

151 IpoBeieHNs KPYIJIOro CTOJIa
OTau4HO: BCe KOMIETEHIINH, TPEIYCMOTPEHHBIE B paMKax JUCHUILTUHEI (B 00beMe, 3HAaHHUH, YMCHUH U
BJIAJICHUI) OCBOEHHI MTOJTHOCTHI0. Y POBEHh OCBOCHHS KOMIIETEHITUH — TIOBHIMIEHHBIA. OO0ydarommiics
aKTUBHO peIIaeT MOCTaBICHHBIE 3aJIauH, JEMOHCTPUPYsI CBOOOTHOE BIIaJIeHUE MTPETYCMOTPEHHBIMU
HaBbIKaMH1 1 YMCHHAMHA Ha OCHOBEC UCIIOJIB30BaHUA MTOJTYYCHHBIX 3HAHUH.
Xopomro: Bce KOMITETEHIINHY, IPEAYCMOTPEHHBIE B paMKaX JUCIHILINHBI (B 00beMe, 3HAHUH, YMEHUH 1
BJIQJICHWH ) OCBOEHHI IMOJIHOCTEIO. Y POBEHb OCBOCHHS KOMIIETEHIIN — JOCTAaTOYHBIN. OOy4aromuiics
pemiacT MOCTAaBJICHHBIC 3a1a4l, MHOT Ia AOITyCKas OIHI/I6KI/I, HE MPUHIUIIMAJIBHOTO XapaKTepa, JIETKO
WCIIPABISIET UX CAMOCTOSTENHLHO MIPH HABOSIINX BOTPOCAX MPENoIaBaTels; JIeMOHCTPUPYET BIaICHUE
MpeTyCMOTPEHHBIMI HAaBBIKAMH U YMEHUSMH Ha OCHOBE HCIIOJIB30BaHMUS TIOJYUSHHBIX 3HAHUH.
Y10B1€TBOPUTENBHO: BCE KOMIIETEHINH, TIPElyCMOTPEHHBIE B paMKax JIUCIUIUINHBI (B 00beMe,
3HaHWH, YMEHHUH U BIaJ€HUI) OCBOEHBI IOJHOCTHIO. YPOBEHb OCBOCHHUS KOMITETEHIIH — IIOPOTOBBIH.
OO0yyJaromuiicst Ipy peleHnH TOCTABJICHHBIE 3a/1a4H, YaCTO JOMYCKAET OMIMOKHY, He IPUHITUTTHAIEHOTO
XapaxkTepa, UCHIPaBJIACT UX MNP HAJINYNU OOJIBIIOr0 KOJIMYECTBA HaBOJAIIMX BOIIPOCAX CO CTOPOHBI
nmpenojgaBateiid; HE BCCrja MOJIY4YCHHbBIC 3HAHUA MOKET B ITOJTHOM o0BeMe MMPUMCHUTDH IPpH
JIEMOHCTPAIIAN TPEAYCMOTPEHHBIX TPOTPaMMON TUCITUTUIMHBI HABBIKAMH U YMEHUSMHU.
HeynoBjieTBOpUTEIbHO: BCE KOMIIETEHIH, MPETYCMOTPEHHBIE B paMKax JWCIUILIMHBI (B oObeMe,
3HaHWH, YMEHUH U BJIAJICHUI) HE OCBOSHBI WM OCBOCHBI YACTHYHO. Y POBEHH OCBOCHHS KOMIICTCHITHH —
MOATIOPOTOBBIM. OOy4varomuiicss TpU PEUNICHWH MOCTABICHHBIE 33734y, JOMYCKaeT OIIMOKH
MPUHIMITHAIIEHOTO XapaKkTepa, HE MOXXET WX HUCHPABUTHh JaKe MPU HAIWYUKM OOJIBIIOrO KOJUYECTBA
HABOJAIIMX BOMPOCAX CO CTOPOHBI MpenojaBaTelisd; 3HAHUS [0 JUCIHMILIMHE (QparMeHTapHbl W
0o0ydaronuiicss He MOXET B IOJIHOM 00BeME NMPUMEHHTh UX MPH JEMOHCTPAIMH TMPETyCMOTPEHHBIX
MPOrpaMMON TUCHUIUIMHBI HABBIKAMU U YMEHUSIMU.
4.3.11lkana u npoueaypa oueHUBAHUS MPOMEKYTOUHOI aTTecTallUA
Kputepun oneHku 3x3amMeHa (B cooTBeTcTBUM ¢ m.4.1):
OrneHKa «OTJIIMYHOY» BBICTABJISIETCS, €CJIM MPU OTBETE Ha BCE BOMPOCHI OWMIIETa CTYACHT JAEMOHCTPUPYET
MOJTHYIO C(POPMHUPOBAHHOCTD 3asIBIICHHBIX KOMIIETEHIM, OTBEYAET rPaMOTHO, TIOJHO, UCIIONB3Ysl 3HAHUS
OCHOBHOM U JIOTIOJHUTENIBHOM JINTEPATYPHI.
O1eHKa «XOpOIIO» BBICTABISIETCS, €CJIM  MPHU OTBETE Ha BOMPOCHI OWiIeTa CTYACHT JIEMOHCTPHPYET
c(hOpMUPOBAHHOCTh 3asBJICHHBIX KOMIIETCHI[MH, TPaMOTHO OTBEYaeT B paMKax 065133§enLH0171



JTUTEpPaTypsl, BO3MOXHBI MEJIKHE EIMHWYHBIE HETOYHOCTH B TOJKOBAaHUH OTAEIHHBIX, HE KITFOUYEBBIX
MOMEHTOB.

OrneHKa «yJIOBJICTBOPUTEIBHO» BBICTABIIACTCS, €CIM  TMPU OTBETE HA BOMPOCHI OMIIETAa CTYACHT
JICMOHCTPHPYET YaCTUYHYI0 C(HOPMUPOBAHHOCTh  3asBICHHBIX  KOMIICTCHIIMN, HYXJaeTcsi B
JTOTIOJTHATENBHBIX BOTPOCAX, JOITyCKAET OMINOKU B OCBEIICHUH PUHITUITHATBHBIX, KITFOYEBBIX BOITPOCOB.
OrneHKa «HEYIOBIETBOPUTEIHHO» BBICTABISETCS, €CIM IIPH OTBETE Ha BOMPOCH OMIeTa y CTyAEHTa
OTCYTCTBYIOT NPHU3HAKH C(OPMHUPOBAHHOCTH KOMIICTEHIIMI, HE MPOSBISAIOTCS JaXKe IMOBEPXHOCTHBIC
3HaHHAA TI0 CYIIECTBY IIOCTABIEHHOTO BOMPOCA, IUIOXO OPHEHTUPYETCS B 003aTeIbHOMN INTEpaType.
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