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1. IlepeueHb KOMIETEHLUMII ¢ yKa3aHHeM JTanoB HX (POPMHUPOBAHUS B IpoLecce OCBOEHUS
00pa3oBaTeJbHOM MPOrPaMMBbI

Ne KonTposaupyemsle pa3ienbl Kon HaunmeHoBaHMe OLIEHOYHOT O Mxana
n/n (TeMbl) AUCHUITUHBI KOHTPOJIU cpeacTBa OLICHMBAHUSA
(3tanbl popMHUPOBaAHHS pyemoii
KOMIIEeTeH i) KOMIIETEH
o (Mam
eé yacru) /
H ee
dopmyiu
poBKa —
no
JKeJIAHU IO

1 Bbuorexnonorns kak Hayka wu | [1K-18 VYcTHBIH OTBET, [TarnbannbHas

cepa IpOU3BOACTBA. [K-19 CTaHIAPTU3NPOBAHHBIH TECTOBBIH IKaa
KOHTpPOJIIb, pedepar, IPEe3eHTALHH. OLICHUBAHHMS
Pemenne cuTyanmoHHbIX 3a/1a4.

2 BrooOBeKTEI KaK cpencteo | ITK-18 VcrHBII OTBET, [IarubamibHas
NPOM3BOJCTBA  JIeKapcTBeHHBIX, | ITK-19 CTaH/APTU3NPOBAHHBINA TECTOBBIH IKaja
npoduIaKkTHIECKuX u KOHTpPOIIb, pedepar, IPe3eHTALHH. OLICHUBAHHMS
JUArHOCTHYECKUX IpenapaToB. Pemenue cuTyalioHHBIX 3ajay.

3 CogepiieHcTBoBanue u co3manue | [1K-18 YcTHbIN OTBeET, [TarubannbHas
61000BEKTOB meronamu | [1K-19 CTaHApTU3UPOBAHHBII TECTOBBIN 1IKana
MyTareHes3a, CeNeKIIH, KICTOYHO KOHTpPOJIb, pedepar, Npe3eHTALHH. OLICHVBAHHMS
U TEHHOM MHXKEHEpUHU Pemenue cuTyalluoOHHBIX 3a/1a4.

4 Oo6mue Bompockl bnoxumuueckoit | TTK-18 YcrHbli OTBET, [TarubannbHas
OHOTEXHOJIOTHH. IK-19 CTaHAApTU3UPOBAHHBII TECTOBBIN 1IKana

KOHTpPOJIb, pedepar, INpe3eHTALHUH. OLICHVUBAHHMS
Pemenne cuTyanmoHHbIX 3a/1a4.

5 PexomOuHaHTHBIE OENKH 1 TIK-18 YcTHBII OTBET, IIsTrbanasHast
noywmenTuasl. Hopmoduopsr, [K-19 CTaHAapTU3UPOBAHHBII TECTOBBIH IKaiza
MpOOMOTHKH, CUMOMOTHKH, KOHTpPOJIb, pedepar, Tpe3eHTALHH. OLICHNBAHMS
syonotuku. Knaccudukanms, Pemenne cuTyanmoHHbIX 3a/1ad.

CIOCOOBI IOTyYCHHSI.

6 Kynbrypsr pacturenpabix kierok | [TK-18 VY CTHBIH OTBET, [aTubammsHast
U TTOJTyYeHHE JICKapCTBEHHBIX [K-19 CTaH/IaPTU3UPOBAHHBIN TECTOBBIH IIKaja
BEIIIECTB KOHTpOJb, pedepar, Ipe3eHTaluu. OILICHUBaHUSA

Perrenue cuTyaIioHHBIX 3aJ1a4.

7 BuotexHonorus u mpobaemMsl I1K-18 VYcrHbli OTBET, [TaTubannsHas
9KOJIOTUH U 0XpaHbl okpyxatomeir | [TK-19 CTaHIapTU3UPOBAHHBII TECTOBBIN IIKaJIa
cpensl KOHTpOJb, pedepar, Ipe3eHTaluu. OLICHUBAHHMS

Perenue cuTyaIioHHBIX 3a/a4.

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

U3 pa3zenoB OMOTEXHOJIOTHU [K-19 CTaH/IaPTU3UPOBAHHBIN TECTOBBIH IIKaja
KOHTpPOJIb, pedepar, Tpe3eHTALHH. OLICHUBAHMS
Pemenne cuTyalmoHHbIX 3a/1a4.

9 IlepcnexTusst passurus | [1K-18 IIpoBeneHue Kpyrioro croia. [TarnbannbHas

ouorexnoioruu B XXI Beke. T1K-19 VceTHbIi OTBET, IIKaja
CTaH/IapTU3UPOBAHHBIN TECTOBBIH OLICHNBAHMS
KOHTpPOIIb, pedepar, INpe3eHTALHH.

Pemenue CUTYallTMOHHBIX 3aJ1a4.

2. Texkymuii KOHTPOJIb YCIIEBA€MOCTH
3aHATHA, KIMHUYCCKUE IIPAKTHYCCKHE

- Harncanue pedepaTos, (Ipe3eHTAITHH);

HA 3aHATHAX CEMHMHAPCKOr0 THNA (CeMUHAPHI, TPAKTHYECKUE
3aHSATHS, TPAKTUKYMBI, JIa00OpaTOpHbIE pabOoTh), BKJIKOYAs
3aJaHus CaMOCTOSAITEJbHON PadoThl 00yYalOIMXCs,IPOBOANTCS B (popMax:
- YCTHBIM OTBeT (B COOTBETCTBHM C TEMOW 3aHATHS B paloyeil mporpamme IWCHMIUIMHBIN
TIEPEYHEM BOIMPOCOB U CAMOKOHTPOJIS TP M3YUYEHHUH Pa3JeNoB TUCIUILTUHBI —I.1. 4.2, 5.2 paboueit
NPOrpaMMbl AUCLUILIHHBI);
- CTaHJIapTU3HPOBAHHBIN TECTOBBII KOHTPOJIb 110 TEMaM M3y4aeMOH THUCLUILINHBL;




-pelIeHne CUTYyallHOHHBIX 33]1a4.
- IPOBEJIEHIE KPYTIIOTO CTONIA
Breibop ¢GopMmBbl TeKylIero KOHTPOJII Ha KaKAOM 3aHATUH OCYIIECTBIISICT MpernojaaBaTenb. DopMbl
TEKYIIET0 KOHTPOJIS Ha OJHOM 3aHATHI y Pa3HbIX 00YYArOIIUXCSI MOTYT ObITh pa3indHbIMU. KOHKpeTHYIO
(hopMy TeKyIIero KOHTPOJS Y KaXI0TO 00yJaroIerocs: onpeneisier npemnoaasarens. KommaectBo dopm
TEKYIIEr0 KOHTPOJIA Ha KaXXIOM 3aHATHH MOXET ObITh Pa3IMYHBIM U OMPEAETSeTCS MpernojaBaTesieM B
3aBHCHMOCTH OT LIeJIeH U 3a/1a4 3aHATHS.
2.1 TunoBble KOHTPOJIbHbIE 32/IaHUSI WM HHbIe MATEPUAJbI, HEOOX0UMBIE IJIsl OIIEeHKH 3HAHMIA,
YMeHMii, HABBIKOB M (WJM) ONbITA AEATEJbHOCTH, XapPaKTepU3ymIMX 3Tanbl (opMHPOBAHUSA
KOMIIeTeHINI B Mpolecce 0CBOCHHUA 00pa30BaTeIbHOI MPOrpaMMBbI
2.1.1 CranapTH3MPOBAaHHBIN TECTOBBINA KOHTPOJIb (110 TEMaM HJIM pa3iesiam)
Tema 1.
. Bo3HUKHOBEeHNE TeHOMUKH KAaK HAYYHO! JTUCIUILINHBI CTAJI0 BO3MOKHBIM MOCJIE!
. yctanosyeHus ctpykryps! JHK;
. CO3aHMS KOHIICTIIINHY TEHa;
. mudepeHIuaIiy peryaaTOPHBIX U CTPYKTYPHBIX YYaCTKOB T€HA;
. TIOJTHOT'O CEKBEHHUPOBAHUS T'€HOMA y psiia OPTraHU3MOB.
CyliecTBeHHOCTh FeHA Y MATOT€HHOT0 OPraHU3Ma - KOAHMPYeMblil TeHOM MPOAYKT HEOOX0TUM:
. U Pa3MHOXKEHHS KIIETKH;
. JUTA TIoJUIep KaHUs KU3HEAeATEIbHOCTH;
. JUI UHBA3UHU B TKaHH;
. JUT MHAKTUBAIHA aHTUMUKPOOHOTO BEIIECTBA.
I'ensl house keeping y naToreHHOro MUKpOOpraHu3Ma 3KCIpPecCHpPYIOTCS .
. B THQUIIMPOBAaHHOM OpraHU3Me X035HUHa
. Bcerma
. TOITBKO Ha UCKYCCTBEHHBIX MUTATENBHBIX Cpeax
. TIOJT BJIMSIHUEM UHIYKTOPOB
IIpoTeoMunka xapakTepu3yeT cOCTOSIHMEe MUKPOOHOI0 MATOTeHA:
. TI0 (pepMEHTATUBHON aKTUBHOCTH
. TI0 CKOPOCTH pocTa
. TIO AKCIIPECCUU OTICIBHBIX OCIIKOB
. TI0O HaXOX/ICHUIO Ha KOHKPETHOHN CTaIK POCTOBOTO ITH KJia
J1s1 moty4eHus MPOTONJIACTOB U3 KJIETOK TPHOOB HCIOJIB3YeTCs:
. TU30LIUM
. TPHUIICUH
. «YJIUTOYHBINA (hepMEHT»
. TIETICUH
. 3a o0pazoBaHueM NMPOTOIJIACTOB M3 MUKPOOHBIX KJIE€TOK MOKHO CJIEJUTH C MOMOIIBLI0O METOA0B:
. BUCKO3UMETPHH
. KOJIOpPUMETPHUH
. (ha30BO-KOHTPACTHOW MUKPOCKOIIHH
. DIIEKTPOHHON MHUKPOCKOITHHU
J1s1 mosty4eHusi MPOTOMJIACTOB U3 0AKTEPHAIBHBIX KJIETOK HCMOIb3yeTCH:
. TU30LIAM
. «YJIUTOYHBINA (DEPMEHT»
. TPHUIICUH
. TTarauH
8. O0bequHeHHE TeHOMOB KJI€TOK Pa3HbIX BUIOB U POJI0OB BO3MOKHO IIPH COMATHYeCKOMH
ruOpuanu3anum;
1. TOJIBKO B MPUPOIHBIX YCIOBHSX;
2. TOTBKO B HCKYCCTBEHHBIX YCIOBHSIX;
3. B IPUPOJHBIX M UCKYCCTBEHHBIX YCIOBUSIX
9. Boicokast cTAOMJIBHOCTD NMPOTOILIACTOB JOCTHIaeTCS MPH XPAHEHUH:
1. Ha Xom01y;
2. B THIIEPTOHUY €CKOH cpene;
3. B cpenie ¢ J00aBICeHUEM aHTUOKCHIAHTOB; 4. B aHAOPOOHBIX YCIOBHSAX.
10. IMoamyTUNeHTANKO0JB (II317), BHOCHMBIH B CyClIeH3UI0 MPOTONJIACTOB:
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1. crmocoOCTBYET MX CIUSHUIO,

2. Tpeio TBpamaeT ux CIHsHUE,

3. MOBBINIAET CTAOMIIBHOCTh CYCIICH3HH;

4. mpeaoTBpalIaeT MUKpOOHOE 3apaXKeHueE.

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)

. COBEPILEHCTBOBAHHUE ITyTEM XMMUYECKOH TpaHCPOpMaiH

. COBEpIICHCTBOBaHHE ITyTeM OHOTpaHC(hOpMaIun

. IOUCK ¥ 0TOOp (“mpocerBanue”) IPUPOTHBIX CTPYKTYP

. TIOJIHBIA XUMUYECKUI CUHTE3

. IPOBEJICHHUE MCCIIE0BaHUS METOAOM MAaTeMaTHUECKOT0 INIAHUPOBAHUS IKCIIEPUMEHTA
CaabpiMu ToukaMn” ¢hepMeHTEpPa HA3bIBAIOT:

. BJIEMEHTHI KOHCTPYKIMH Hanbosee MoABEp>KEHHbIE KOPPO3UU

. DJIEMEHTHI KOHCTPYKLMY B KOTOPBIX BO3MOXKHA pa3repMeTH3aIus

. TPYIHO CTEPHUIIN3YEMBIE SIIEMEHTHI KOHCTPYKLIUH

. obmacTtu (hepMeHTEpa B KOTOpBIC 3aTPyJHEHA TOCTaBKa KUCIOPOAA

. obmacTtu (hepMeHTEpa B KOTOPBIX HAPYILEH TEMJIO00OMEH

CoennneHue — auaep 3T0:

. CaMbli aKTUBHBIH JIEKApCTBEHHBIN Ipenapar

2. COeIMHEHHE, KOTOPOE 00JIafacT KeJlaeMOot, HO He ONTUMAaIbHONW OMOaKTUBHOCTBIO, M MOXKET OBITh
MPOTOTHIIOM JIEKapCTBa

3. coequHeHne, KoTopoe npu repBuaHoM HTS-ckprHMHTE MTOKa3ano OM0aKTHBHOCTh

4. COCIMHCHUEC, KOTOPOC MMOKA3aJI0 HAWMJIYUIINE PE3YJIbTaTa IMMPU KIMHUYCCKUX UCIIBITAHUAX

5. coenuHeHue, o0nagaronee HauMEHbIIEH ce0eCTOMMOCTBIO ITPU POU3BOACTBE

4. Ilonaep:kanue KyJIbTYPbI IPOAYLEHTA HA ONpeJleJIeHHOH CTaAUN Pa3BUTHS B XeMOCTaTe
OCYLEeCTBJIIETCA 32 CYeT:

1. perynmupoBaHusl CKOPOCTH MOJIaYN MHTATEIHLHON CPEIbI

2. moazep’aHusl KOHUEHTPALUHN OJHOTO U3 KOMIIOHEHTOB ITUTATENbHON Cpeibl Ha ONpeieIeHHOM
ypOBHE

3. I3MEHEHHEM HHTEHCUBHOCTH NepeMCIIBaHUA

4. N3MEHEHUEM TEMIIEPaTyPhl

5. I3MEHEHHEM CKOPOCTH NOAAa4YH BO3AyXa

5. lepuuut BuTamuna Bl npu KyJ1bTHBHPOBAHUH THAMMHI€TEPOTPOQHBIX MUKPOOPTAHM3MOB Ha
NUTATEJIbHOH cpele coaepskalneil H-napaguHbl NPUBeIET K HAKOIUICHHUIO B cpefe:

1. TMMOHHOM KUCIIOTHI

2. MUPOBUHOTPATHON KUCIOTHI

3. 0-KeTOTITyTapOBOI KHUCIOTHI

4. 111aBEeNIEBOYKCYCHON KUCIIOThI

5. TIIMOKCUIIOBOM KUCIIOTHI

6. KasnycHble KyJbTYPbl HY:KIAKOTCSI B OCBEILleHUH J1JIs1:

1. Ans ocymIecTBIICHHS B KJIETKaX MPOLeccoB (POTOCHHTE3A

2. nnst 06pa3oBaHUsl BTOPHYHBIX METa00JIUTOB

3. 7Sl OCYIIECTBIICHUS TIPOIIECCOB KIETOYHON TU(depeHIInaIim

4. N1 THAALIAY TIPOIIECCOB JICTICHHS KIIETOK

5.4 MHULAALUK [IPOLIECCOB MOpQoreHes3a

7. ®epMeHTEp PadoTAIONIUI B pesKUMe “HAeaJTLHOI0 BbITECHEHHsT” HanboJ1ee MOAXOAUT AJIsl
NpOBeIeHUs:

. @3pOOHBIX MPOLIECCOB

. AHadPOOHBIX MPOLIECCOB

. KaK a3poOHBIX, TaK U aHA3POOHBIX

. IpO1IecCOB OMOCHHTE3a BTOPUYHBIX META00IUTOB

5. mpoueccoB MacITabUpPOBaHMs BEIPALIMBAHUS MUKPOOPTaHU3MOB

8. lo6aBjienue 6ucyabduTa HATPUSA B KYJBTYPY APOKKeii, 0CYIEeCTBJSIIONUX CIUPTOBOE
OposkeHue, MpUBeIeT K:
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1. yBenW4eHHIO BRIXOAA CIHPTA

2. 00pa30BaHMUIO YKCYCHON KHCIIOTHI

3. 00pa3oBaHMUIO TAULIEPUHA

4. UHTEHCUBHOMY BBIIEJICHUIO YTJIEKHUCIIOTO Ta3a

5. 00pa30BaHMUIO MOJIOYHOH KHUCIOTHI

9. /15 BbI/lesIeHUs] MPOAYKTOB 0eJIKOBOI NPUPOABLI U3 BOAHBIX PACTBOPOB MCHOJIL3YIOT:
1. conM TSKENBIX METAIIIOB

2. TPUXJIOPYKCYCHYIO KUCIOTY

3. CHIIbHBIE KUCIOTHI U MIETI0YN

4. coJM MIETOYHBIX METAIIOB (CYIb(haThl U XJIOPHIBI)

5. 6enzon

10. I HOpMAJIBLHOTO MPOTEKAHUS MPOLECCOB MOJYyYeHUsI KUCI0T- HHTepMenuaToB nukiaa Kpedca
Heo0XoauMOo:

1. MHTEHCUBHOE MOCTYIUICHNE TUTATENbHBIX BEIIECTB

2. IOCTYTIEHUE TOCTATOYHOT'O KOJIMYECTBA KHCIOPOaa

3. HaNMYHMe aJbTePHATUBHBIX MTyTeH PECHHTE3aIaBeIeBOYKCYCHOM KUCIOTHI

4. mpoBeieHNEe MPOIIECCOB B PEKUME TTyOMHHOTO KYJIbTHBHPOBAHUSI

no0aBJeHHe BEIeCTB-TIPEIIIeCTBEHHUKOB

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

1. HanpaBieHHbI MyTarenes — 3To:

1. neneHanpaBIeHHOE UCIIOIb30BAHUE ONPEACICHHBIX MyTareHOB AJIsl BHECEHHS CIeLU(pUUECKIX
M3MEHEHUH B Koaupyronue nocienoBareiabHoctu JJHK

2. HeNeHaIpaBICHHBIA OTOOP €CTECTBEHHBIX IITAMMOB MUKPOOPTaHU3MOB, 00JIIal0IIUX MTOJIE3HBIMH
MIpU3HAKaMHU

3. UCTIOIB30BAHHUE METOAOB KIETOYHON MHKEHEPUN

4. UCTIONBb30BaHKUE METOJIOB TCHHOW MHKCHEPHH /ISl BHECEHUS CrielIM(PUISCKUX U3MEHEHUI B
Koaupymomue nocienoareabHoctd JJHK, npuBoasimx k onpeneneHHBIM H3MEHEHUSIM B
AMHHOKHUCIIOTHBIX MOCIIEOBATEIbHOCTSIX LIEIEBBIX OEIKOB

5. HaIrpaBJIeHHOE BO3JIEHCTBHE MyTarc¢HOB Ha OMpeieTICHHbIC OeNKH-(hepMEHTHI

2. Haanvue peryJimpyemMoro mpoMoTopa no3BoJisieT:

1. ocyLIEeCTBIATh CUHTES 1IEIEBOTO MIPOAYKTA Ha JIFOOOM 3Tarle pocTa KJIETOYHOH KYJIbTYPHhI

2. OCYIIECTBIATh CHHTE3 LENEBOT0 MPOLYKTa HE3aBUCUMO OT TEMIIEPATyphl WM KOHIIEHTPALUH
KHCII0poia

3. OCYIIECTBIATH CUHTE3 IEJIEBOT0 MPOIYKTa HE3aBUCHMO OT COCTaBa MUTATEIBLHON Cpeibl

4. OCyIIECTBIIATh CUHTE3 LIEJIEBOTO MPOIYKTa TOJIBKO Ha ONPENENIEHHBIX dTanax pocTa KIETOYHOU
KyJIbTYpHbI I10]1 e iCTBUEM UHIYKTOPOB

5. YBETTMUMBATH BBIXO/I I[EJIEBOTO MPOTyKTa

3. “AHTHCMBICJIOBBIM” HA3BIBAKT OJIUTOHYKJIEOTU, KOTOPbIIi:

. THOpUAN3YETCS C TEHOM U OJIOKMPYET €ro TPaHCKPUIILHIO

. tuopuamsyercsi c MPHK u Griokupyet TpaHcisuio

. tudpunuzyercs ¢ JIHK u Giioxupyer ee perumkanmto

. KOIUpYyeT cHHTe3 OenKa, KOTOPBIA He y4acTBYET B IIpoLieccax MeTadoImn3Ma

. KOAUPYET CUHTE3 OeNKa ¢ HeMPaBWIHHON CTPYKTYpOit

4. Pu6o3uMbI — 3T0:

1. cneunguueckue monexynsl PHK, ob6nanatoniye kaTanuTnieckoil akTHBHOCTBIO IO OTHOLICHUIO K
IpyruMm modgekynam PHK

2. 3TO KOMIIOHEHTHI prudoCcoM

3. 3T0 (hepMEeHTHI- HYKIICOPOTEHIbI

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

5. ato ¢epmenTs koaupyromue cuate3 PHK

5. B npoMbILIJIEHHOM cHHTe3e L-ackopOuHOBOI KHCJIOTHI ¢ MOMOLIBIO 0AKTePHUii 0CYIECTBIISIIOT
NpeBpalieHne:

1. D-rmtoxo3s1 B D-copOuTon
2. D-cop6uToia B L-copbo3y

DN B W —



3. L-cop6035I B 2-keT0-L-TryI0HOBYIO KUCIIOTY

4. 2-keto-L-rynoHoBo#t KUCIIOTH B L-aCKOPOMHOBYIO KHUCIIOTY

5. TJIOKO3BI BO (PPYKTO3Y

6. [Tognepkanue KyJIbTypbl NPOAYLEHTA HA ONPeAeIeHHON CTaANUPAa3BUTH B TypOuaocrarte
OCYLECTBJIIETCH 32 CYET:

. KOHTpoJIA TemrepaTypsl 1 pH cpeapt

. KOHTPOJIA 33 TOTpeOICHNEM KHCIOpOaa

. TOIJIepKaHKUS KOHIIEHTPAIINH KOMIIOHEHTOB IMUTATEIFHON CPEJBI Ha OMPEIeIEHHOM YPOBHE

. PeTyIMpPOBaHUS CKOPOCTH MMPOTOKA )KUIKOCTH depe3 (epMeHTep

. KOHTPOJIS TEMITEPaTypPbl

7. IlutaTeabHbIe cpebl AJIs KYJIbTYP PACTHTEIbHBIX KJIETOK OTIMYAIOTCS OT MUTATEIbHBIX cpefl
AJISl MUKPOOPTaHU3MOB M KJIETOK KUBOTHBIX 00513aTeJIbHBIM HAJTMYHEM:

1. yrneBogoB

2. coenuHeHMit a3oTa u ocdopa

3. CBIBOPOTKH U3 SMOPHOHOB TEIIAT

4. GpUTOTOPMOHOB

5. BUTAMUHOB

8. O KOHIeHTPALMHU KJIETOK MPOAYIEHTA NPU TYPOHAOCTATHYECKOM pPeKMMe KYJIbTHBHPOBAHUSA
CYISAT MO:

1. ckopocTH MOTPEOICHUS KUCIOpOoIa

2. IHTEHCHUBHOCTH BBIACIICHUA YITICKHCIIOrO Ira3a

3. IO UHTEHCUBHOCTH TETUIOBBIIEIICHUS

4. no MYTHOCTH BBIXOJAIICTO IMOTOKA KyHBTypaJ'IBHOfI KUIKOCTHU

5. o u3MeHeHuto pH KynbTypaJIbHON KUIAKOCTH

9. B03MO:KHO JIM N10J1yYeHHe BTOPUYHBIX MeTa00JIUTOB (AHTUOMOTHKOB) B Pe:KUMe HellPepPbIBHOIO
KYJbTHBUPOBAHUS:

1. HE BO3MOKHO

2. BO3MOXKHO B TYpOHIOCTaTHYECKOM PEXUME

3. BO3MOYKHO B XEMOCTAaTHYECKOM PEKUME
4.
5.

DA W=

BO3MOXKHO TT0 CX€M€ JIBYXCTYIIEHIATOI'O0 XEMOCTaTa
BO3MOXXHO B JTFOOOM pexXuMe
10. CBepxcuHTe3y JMMOHHOI KHCJIOTHI OyeT 01aronpusaTCTBOBATD:
1. no6aBneHue B KyJIbTYpPalbHYIO CPELy COeIHMHEHH ColepKalluX HOH Kene3a 3
2. nobasienue ButamuHa Bl
3. OUMCTKA NUTATENBHON Cpeabl OT HOHOB XKele3a 2"
4. yBennyeHne KOHIIEHTPAIMH TIIFOKO3bI
5. TIOBBINICHUE TEMIIEPATYPHI

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 kpuBoii pocTa MUKPOOPTaHU3MOB OTCYTCTBYET
1. mar-paza pocra

2. nor-paza pocta

3. ¢a3za auHEHOTO pocTa

4. ctabwbHas aza pocra

5. ¢aza oTMUpaHUS KYJIBTYPbI

2. CtanuonapHas (pa3a pocTa NpH NepHOAUIECKOM KyJIbTHBHPOBAHMH MHUKPOOPTaHM3MOB
XapakrTepusyercs

. OTCYTCTBHEM POCTa KYJIbTYPBI

. CHHXpOHHU3alueN NOMyJISIuH

. PAaBEHCTBOM CKOPOCTH OTMHPAHUS U CKOPOCTH pOCTa MUKPOOPTaHU3MOB B MOIMYJIALIUN
. BBIICJICHUEM ITPOAYKTOB BTOPHUYHOI'O MeTadom3Ma

. IOCTOSIHHOM CKOPOCTBIO YTHIIM3AIMK SHEPreTHIECKOTO cyOcTpaTa

3. IIpogyKkTaMu BTOPMYHOI0 MeTa001U3Ma He SIBJISITCS

1. pepmeHTHI

2. aHTHONOTHUKU

DN B~ W=



. IUTMEHTBI

. MUKPOOPTaHU3MBI - IPOAYLICHTHI

. a(hIaTOKCUHBI

BakumHbI — 3T0 npenaparsl, coep:Raue

. QHTUT'€HBl OJHOT'O MJIM HECKOJIBKHUX BO30YyauTENeH HHPEKIMOHHbBIX 3a00I€BaHUN

. KOMIIJIEKC aHTUOMOTHUKOB 7S JIeUeHHUsI MHPEKINOHHON IaTOIOTHH

. KOMIUIEKC BUTAMUHOB U1 OJAepKaHUI UMMYHUTETA

. Ae3UH(EKTaHThI MIHPOKOTO CIEKTPa ACHCTBUS

. AMMYHOTJI00YJIMHBI

@epMeHTHI 110 CBOel OMOXMMHUYeCKOil PUPOAe SIBJISIIOTCS

. IUTONPOTEUIAMHU

. 6enkamu

. 6enxamu 1 PHK

. HyKJIECHHOBBIMHU KUCJIOTaMH

5. IMEIOT pa3Hyl0 OMOXUMHYECKYIO IPUPOLY

6. IIpoOUOTHKH — 3TO IPYNIIA JIEKAPCTBEHHBIX NPENapaToB, AeiiCTBYIOIMM HAYaJI0M, KOTOPbIX
AIBJIsIETCS

1. BBICOKOOUYHILIEHHbIE BUTAMUHBI

2. MUKpOOPTaHU3MBI - HOpMajbHble ciMONOHTHI JKKT

3. TOPMOHAJIBHBIC KOMITOHCHTBIL

4. Tpox:KeBble MUKPOOPTraHU3MBI
S.
7.

A LWN—~, NS WD~ &BA 0> W

(hM3UOIIOTHYECKH aKTUBHBIE MTEMTHIBI
AcenTHyeckuii pa3jiuB MHbEKIUOHHBIX OMOTEXHOJIOTHYECKUX NPENapaToB 10JKeH
OCYHIECTBJATHLCS B YUCTHIX MOMeEIEeHUsIX
. B 30HE TUMa A
. B 30He Tumna B
. B 3oHe Tumna C
. B 30He Tumna D
. B OOKCe OMOIOTHYeCKOi 0€30macHOCTH
. [Ipou3BoACTBEHHbIE MUTATENbHBIE CPeAbl B 0MOTEXHOJOTHYECKOH cXeMe MoJIyYeHust
JIEKAPCTBEHHBIX MPEeNapaToB A0JKHbI ObITh U3TOTOBJIEHBI OCHOBE
. BOJIBI JIJISl HHBEKIINH
. BOJIOIIPOBOJTHOM BOJIBI
. IEMUHEPAIIM30BAHHOU BOJIbI
. CTEpUIILHON BO/IBI
. TUCTHJUTUPOBAHHOU BOJIBI
BakTtepnodgar no cBoeii 6Mo0ru4eckoii Npupoae ABIAAeTCH
. BUPYCOM YEJIOBEKA WJIH KUBOTHOTO
. TIPOAYKTOM MHKpPOOHOH TpaHCchopMaIuu
. TEHETUYECKUM MapKePOM IIPU CKPUHUHTOBBIX IIPOLEaypax
. BUPYCOM OaKTepuu
. HE SBJIETCS OMOJIOTUYECKIM 00BEKTOM
10. OcHOBHBIM 0€JIKOM ILIa3Mbl KPOBH JOHOPOB B KOJIMY€CTBEHHOM OTHOIIIEHHH SIBJISIETCH:
1. anpOymuH

o Wn kA~ WN —

Nk WN—=\OWnhkhWND—

2. pubpun

3. IMMYHOTJIOOYITUH

4. dbaxrop VIII

5. O6eNKOoBbIe KOMITOHEHTHI OTCYTCTBYIOT

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

Tema S.

1. ®epMeHT JMra3a ucnojab3yercs B FeHeTHYeCKOi NHIKeHEPHH MOCKOIbKY:

1. ckperuiseT BEKTOp C 000IOUKON KIETKU X0351Ha,

2. KaTanu3upyeT BKIOUSHNE BEKTOPa B XPOMOCOMY KJIETOK XO351Ha;

3. KaTaJIM3UPYyeT KOBAJICHTHOE CBsA3bIBaHUE yriieBoaHO-hochopHoii renu JJHK rena ¢ JIHK BEKTOPA;
4. KaTaJU3UPyeT 3aMbIKaHUE METTUAHBIX MOCTUKOB B IIENTUIOTIMKAHE KJICTOYHON CTEHKH.



2. BHOTEeXHO0J10TY «T'eH-MapKep» Heo0X01UM:

1. U1 TOBBIIIEHNST aKTUBHOCTH PEKOMOWMHAHTA;

2. nust 0O6pa3oBaHUsl KOMIIETEHTHBIX KIIETOK XO35HHA;

3. nns MoanUKaAIMK MeCTa B3aUMOJICHCTBHUS PECTPHUKTA3 C CyOCTpaToM;

4. nns otbopa peKOMOMHAHTOB.

3. OciiabJieHHe OrpaHUYeHUI HA MCI0JIb30BAHUE B IPOMBILLIEHHOCTH MHKPOOPTaHU3MOB-
PEKOMOMHAHTHOB, MPOAY-UMPYIOUIMX TOPMOHBI YeJI0BEKA, CTAJI0 BO3MOKHBIM 0J1arogaps:
1. COBEpILIEHCTBOBAHUIO METOOB M30JSILMU T€HHO-UH)KEHEPHBIX PEKOMOMHAHTOB OT OKpY’KaroIei
cpenpl;

2. IOBBILIEHUIO KBaNU(UKAIIMY TIepcoHaa, padoTaroMEero ¢ peKOMOMHAHTAMU;

3. yCTaHOBJIEHHOH SKCIIEPUMEHTAIILHO CIIa00 KU3HECOCOOHOCTH PeKOMOMHAHTA,

4. 5KCIIEpUMEHTATILHOMY IIOATBEPKACHUIO 00513aTENbHON OTEPH Uy KEPOJHBIX T€HOB.

4. BexTop Ha OCHOBe MJIA3MUABI PeANOYTHTEIbHEH BeKkTopa Ha ocHoBe (arosoii JHK 6sar
onaps:

1. 6onpIIOMy pazmepy;

2. MEHBIIEH TOKCUYH OCTH;

3. Goubleii YaCTOThI BKITIOYCHHS,

4. OTCYTCTBHS JIM3HCA KIETKU XO35IMHA.

5. UMmMmo0namn3anus HHIAMBUAYAJIbHBIX (ePMEHTOB OTPAHMYUBAETCS TAKUM 00CTOSITEIHCTBOM,
KaK:

1. BbICOKast TaOUIIBHOCTh (PEPMEHTA;

2. Hanmnume y pepMeHTa KohepMeHTa;

3. HanMuue y pepMeHTa CyObeAMHUIL;

4. mpuHAATIEKHOCTH (hepMEHTa K TH JIpoJIa3am.

6. UMMoOn/IM3anus HebIX KJIeTOK NPOIYyLeHTOB J1eKAPCTBEHHbIX BellleCTB HEPAallHOHAIbHA B
ciayyae:

1. BBICOKOH TAOMIIBHOCTH LIENEBOTO MPOAYKTA (JIEKAPCTBEHHOTO BEIIECTBA);

2. YCTIONIb30BAHUS 1IETICBOTO MPOAYKTA TOJIBKO B MHBEKIIMOHHOH (hopMe;

3. BHYTPHUKJIETOYHOM JIOKAIHU3ALUH 1EJIEBOr0 MPOIYKTA;

4. BBICOKOW TUAPO(HUIBHOCTH LIEIEBOTO MPOAYKTA;

7. AMMoO0nan3anus KJIeTOK NMPOAYNEHTOB 1eeco00pa3Ha B cjIydyae, eciId LeJieBoii MPOAYKT:
1. pacTBOPHM B BOJE;

2. He pacTBOPHUM B BO/IE;

3. JOKaTU30BaH BHYTPHU KIIETKH;

4. um sBnsieTcss bromacca KIEeTOK.

8. Heassmu nMmoOuIu3anuu epMeHTOB B OMOTEXHOJIOTHYECKOM NMPOU3BOACTBE SBJISIIOTCSH:
1. moBbIIIeHNE YACTBbHOW aKTUBHOCTH;

22 MOBBIIIEHHE CTAOMITLHOCTH;

3. pacmupeHue cyOCcTpaTHOTO CIIEKTPa,;

4 .MHOTOKpaTHOE HCII0JIb30BaHUE.

9. IlesieBoii 0eJIKOBBINH MPOAYKT JOKATU30BAH BHYTPH HMMOOUIN30BaAHHOM KieTKH. [[00UThHCS ero
BbIJI eJIEHHsI, He HApyIIasi CHCTeMbl, MOKHO:

1. ycunuBs cucteMbl akTHBHOT'O BBIOpOCa;

2.0cnabuB OapbepHbIe GYHKIMA MEMOpAHBI;

3. mpucoenuHMB K OETKY JTUACPHYIO TIOCIIEA0BATEIbHOCTE OT BHEIIHETO OeJIKa;

4. NOBBICHB CKOPOCTH CHHTE3a OeJIKa.

10. TexHo10TMsA, OCHOBAHHASA HA MMMOOMIU3AaNU 0M000bEKTA, YMEHbIIAET HAJTUYNE B
JIeKapCTBEHHOM Ipenapare cjieIylomux npumeceii:

1. crieapl TSHKETBIX METAJIIOB;

2.0enxu;

3. MeXaHWYeCKHUE YaCTHIIbI;

4. cneapl OPraHUYECKUX Pac TBOPUTENEH.

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

1.Ha xpuBo#i pocTa MUKPOOPraHM3MOB OTCYTCTBYeT



1.mar-¢a3za pocra

2.q0r-(asza pocra

3.¢aza muHeHOTO pocTa

4.crabwibHas ¢a3a pocTa

5.tha3za oTMHpaHHS KYIbTYpPbI

2.Cranmonapnas (¢a3za pocta npu nepuoIu4ecKoM KyJbTHBUPOBAHUU MHKPOOPTaHU3MOB
XapakTepu3yeTcs

1.oTCyTCTBHEM pOCTa KyIBTYPHI

2.CHHXpOHH3AINEN TOITyIISAIIUN

3.paBeHCTBOM CKOPOCTH OTMHUPAHUS U CKOPOCTH POCTa MUKPOOPTaHU3MOB B MOMYJISIIUN
4 BBIJICJICHUEM MPOTYKTOB BTOPUYHOTO METa00IM3Ma

5.MOCTOSTHHON CKOPOCTHIO YTHIIM3AIMH YHEPTeTHYECKOro cyOcTpara
3.JIpoaykTamMu BTOPUYHOI0 MeTA00/M3MA He SABJISIOTCS

1.dbepmeHTHI

2.aHTHOHOTHKH

3.MUTMEHTHI

4 MUKPOOPTaHU3MBI - TIPOYIICHTHI

5.ahmaToOKCHHBI

4.BakuMHbBI — 3TO NPeNapaThbl, COAepKALMe

1.aHTUTEHBI OJIHOTO WM HECKOJIBKUX BO30YyaUTENCH MH(DEKIIMOHHBIX 3a00JIeBaHUI
2 .KOMITJICKC aHTUOMOTHKOB ISl JICUCHUSI MHPEKITMOHHON MATOJIOTHH

3.KOMIUIEKC BUTAMUHOB JUTS IOJICPKaHUS UMMYHUTETA

4.1e3uH(EKTaHThI NIMPOKOTO CIEKTPa ACHCTBUS

5.MMMYHOTJTIO0yJTUHBI

5.@epMeHTHI IO CBOCH OMOXMMHUYECKOI NPUPOE SIBJISIOTCS
l.munonpoTrenaaMu

2.0enkamMu

3.0enxamu u PHK

4 HYKJIEMHOBBIMH KHCIIOTAMHU

5.AMEIOT Pa3HyI0 OMOXUMHUUYECKYIO IPUPOTY

6.IIpo0uoTHKM — 3TO rPyNNa JeKapCTBEeHHbIX MPENnapaToB, 1eiiCTBYIOIIHMM HAYAJIO0M, KOTOPBIX
SIBJISIETCH

1.BBICOKOOYHIIICHHBIE BUTAMUHBI

2.MHUKpPOOPraHu3MblI - HopMaibHble CUMONOHTHI JKKT

3.TOpMOHATBHBIE KOMITOHEHTBI

4. IpOXOKEBBIE MUKPOOPTaHU3MBI

5.(bU3HONOrMYECKU aKTUBHBIC TICTITHIBI

7.AcenTUYECKUIl Pa3/MB HHbEKIHOHHBIX OMOTEXHOJOTHYECKUX NMPENnapaToB JA0/KeH
OCYIIECTBJATHCHA B YHCTHIX MOMeEIeHNAX

1.B 30HE THTAa A

2.B 30He THma B

3.B 30He Tumna C

4.8 30He THNa D

5.B OOKCe OMOJIOrHUYECKOM 0€30MacHOCTH

8.IIpou3BoaCTBEHHBbIE MUTATEIbHBIE CPebl B OMOTEXHOJIOTHYECKOH cXeMe MoJIyYeHu sl
JIEKAPCTBEHHBIX NMPENapaToB J0KHbI OBITH H3TOTOBJIEHBI OCHOBE
1.BO/IBI ISl MHBEKITUH

2.BOJIONIPOBOIHON BOMBI

3.JeMUHEepaIN30BaHHON BOABI

4.CTepWIILHOHN BOIBI

5.IMCTUILUTUPOBAHHON BOJIbI

9.bakTepuogar no cBoeil 0MOTOrMIECKOl MPUPOE ABJISICTCS
1.BUpYyCOM UYeTIOBEKA UJIU KUBOTHOTO

2.POIYKTOM MUKPOOHO# TpaHChOopMaIiu

3.reHeTUYECKUM MapKepOM IPU CKPUHUHTOBEIX MPOIIEIypax

4.BUpycoM OaKTepuu

SHE SBIISIETCS] OMOJIOTHIECKIM 00BEKTOM



10.OcHOBHBIM 0€JIKOM IIA3MbI KPOBH IOHOPOB B KOJIM4eCTBEHHOM OTHOLICHUH ABJISIETCS:
1.ame0yMuH

2.¢ubpun

3.MMMYHOTTIO0YJIMH

4.dpakrop VIII

5.0€7KOBbIE 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. TexHoJsioru4yeckuii BO3AyX it OMOTEXHOJIOTMYEeCKOI0 MPOU3BOACTBA CTEPUIHU3YIOT:

1. HarpeBaHUEM;

2. GpUIBTPOBaHUEM;

3. oOny4yeHHEM.

2. bopnda ¢ daropoii MHpeknuel B Hexax (pepMeHTALIMH AHTHOMOTHYECKOM
NPOMBIILIEHHOCTH HanoJ/iee PAalMOHAJIBLHA MyTEM:

1. yecToueHHs KOHTPOJIS 32 CTEPUIN3ALUEH TEXHOIOTHIECKOrO BO3/AyXa;

2. yKECTOUYEHUSI KOHTPOJIS 33 CTEPUIIN3ALMEH MUTATEIbHONU CPEMbL;

3. IOJTy4eHUsI U UCIIONB30BaHUS (ParoyCTOMYHMBEIX IITAMMOB OHO00BEKTA;

4. y>)KeCTOUCHUS] KOHTPOJIS 32 CTEPUIU3AIUeii 000pyI0BaHMSL.

3. IIpeumy1IeCTBO PACTHTEIBHOIO ChIPbS, MI0J1y42€eMOr0 NP BLIPAIUMBAHUHU KYJIbTYP KJIETOK
nepes chbIpbeM, MOJ1 y-4aeMbIM U3 INIAHTAIUOHHBIX HJIN THKOPACTYIIUX PACTEHH:

1.007bmIast KOHIIEHTPALHS LEIEBOT0 POYKTA;

2. MCHBIIIAas1 CTOMMOCTD;

3.CTaHJApTHOCTE;

4. bonee mpocToe U3BIICUCHHE IEIEBOTO TPOTYKTa

4. ITocienoBaTEIbHOCTD CTAAUM OHOTEXHOJIOTMYECKOI0 IIpoLecca:

1.06paboTKa 11eeBoro mpoaykTa, 00padoTKa ChIpbs, hepMeHTaIHs U OMOTpaHC(hOpMAaITIs

2. buotpanchopmanus, pepMeHTanus, 00padOTKa CHIPBS U LENEBOT0 POTYKTa

3. ucxozaHas 00paboTKa ChIpbs, (hepMeHTaIus, OnoTpanchopMalius, KoHedHass 00padOTKa 1EJICBOro
NPOIYyKTa

5. B 0M0TeXHOJIOTNM MOHATHIO «0M000BEKT» COOTBETCTBYET cieylolee onpeaejeHue:

1. opranusm, Ha KOTOPOM HCIBITHIBaIOT HOBbIe BAB

2. OpraHu3Mbl, BBI3BIBAIOIINE MUKPOOHYIO KOHTAMHUHALNIO TEXHOJIOTHYECKOTr0 000PYAOBaHUS

3. ¢pepMeHT, UCHOIBb3YEMBIH I TeHHO-MHXEHEPHBIX IPOLIECCOB

4. opranusm, npoayuupytouuiit BAB

5. hepMEHT, HCITI0JIb3YEMbIH B JICYCOHBIX IISIIAX

6. Ilpouecc U3roToBJIEHUs] FTeHHO-UHKEHEPHBIX NPeNapaToB BKJKOYAET:

1 .komupoBaHHUEe reHa YeslIOBeKa, OTBETCTBEHHOTO 32 CHHTE3 HEOOXOAUMOTO MPOTyKTa

2. Mo (UKALIIIO TEHETUIECKOTO arnmapaTa 00JbHOTO ISl YBEJIMYeHUS] OMOCUHTE3a HEOOXOTUMBIX
MPOAYKTOB

3.BHeApeHne MUKpOOHOIT KiteTku ¢ pekomOnHanTHOH JIHK B oprannsm uenoseka

4 KyJbTUBUPOBAHUE U BBIJICICHUE MUKPOOHBIX KJIETOK ¢ pekoMOuHanTHRIMU JJTHK

5. BHEIpEHHE YeJIOBEUYECKOro IreHa B IUIa3MUAY MUKPOOHOM KIIETKH

7. bops0a ¢ ¢aroBoil mHpexuueil B mexax (pepMeHTANMH AHTHOMOTHYECKOWH
NMPOMBIIVIEHHOCTH HauboJ/iee paliiOHAILHA NMyTeM:

1. y’)kecTOUeHHS KOHTPOJIS 33 CTepUIIH3aIel TEXHOJIOTHIECKOTO BO3/IyXa;

2. yKeCTOYCHHS KOHTPOJIS 32 CTEPUIIN3aLUeH TUTATeIbHON CpelIbl;

3. OJy4eHUsI U MCIIONb30BaHUs (ParoyCTOMYHMBEIX IITAMMOB OHO00BEKTA;

4. y)KECTOUYCHHUS KOHTPOJIS 3a CTEPIIIN3AINECH 000y IOBaHU.

8. IIpenmymecTBa OMOTEXHOJIOTMYECKOT0 IPOU3BOICTBA OPraHMYECKUX MPOAYKTOB Mepen
XHMMUYEeCKHUMH MeTOAAMM CHHTe3a:

1.cuHTE3 EeNeBOro MPOAYKTa B BUAE CIOKHON CMECH ;

2. Hecneu()UIHOCTE;

3. He3HAYNUTENILHBIN BBIXOJ 1IEJIEBOTO MPOAYKTa,;

4. BO3MOKHOCTb TIOJTyUSHHS YHCTHIX H30MEPOB
5.

10
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6.0TCyTCTBHE CIIeIN(IIHOCTH

9. Iesib cTEPUIM3ALUH TEXHOJOTHYECKOT0 BO31yXa:

1. pa3pymienue GaKTepraIbHBIX CIIOP ;

2. cTabuu3anys Ka4eCTBEHHOTO M KOJIMYECTBEHHOTO COCTAaBa;
3. obecrieueHne IbIXaHUsI MUKPOOPTaHU3MOB-0H000bEKTOB.
10. «Cnadpie» 30HBI P CTEPUIH3ALUHN 000PYTOBAHUS:
1.mapoBsie pybamku;

2 .MeIlIaJIKH;

3.B031 yIIHbBIE (PHUIBTPHI,

4.1TpyObI 0TBO/IA OTPAOOTAHHOT'O TEXHOJIOTHYECKOTO BO3LyXa.

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

1.IlocTosiHHOE NPUCYTCTBUE I€HHO-UHKEHEHPHBIX IITAMMOB — 1eCTPYKTOPOB B 23POTEHKAX
Ma103(p¢eKTUBHO; MepUOINIECKOe BHECEHNE NX KOMMEPYECKHX MPeNnapaToB BbI3BAHO:
1.cmabo¥i CKOPOCTHIO UX Pa3MHOKEHHUS;

2.UX BBITECHEHHEM NPEACTABUTEISIMU MUKPO(DIIOPHI aKTUBHOT'O HJIa,;

3.moTtepel mIa3Mu, B KOTOPHIX JIOKAJTM30BaHbl T€Hbl OKUCIUTENBHBIX (PEPMEHTOB;
4.mpobneMaMu TeXHUKH 0€3011aCHOCTH;

5.9yBCTBUTEJILHOCTBIO K TIE€peIafaM TeEMIEpaTyp OKpPYKaromei cpepl.

2.BblaesieHre U OYHUCTKA HeOEJIKOBBIX MPOAYKTOB OMOCHHTE3a M XMMHUYECKOT0 CHHTE3a HMeeT
NPUHIUNHUAIbHbIE OTIMYHUS HA CTAAUSAX Mpolecca:

1.Bcex;

2. KOHEUYHBIX,

3.MepBBHIX;

4 MpUHUMIINAIBHBIX PAa3IMYuil He,

5.11py XpaHEHUH IPOLYKTOB.

3.0CHOBHBIM HeJJOCTATKOM KMBBIX (ATTEHYHPOBAHHBIX) BAKLHUH SIBJISIETCS
1.He00X0AMMOCTh UCIIOJIB30BAHMSI XOJIOIUIBHUKOB JJIs XPaHCHHUS;

2.CJIO)KHOCTh KyJIbTUBUPOBAHUSI MHOTHX ITaTOT€HHBIX MUKPOOPTaHU3MOB,;

3.0HaCHOCTB CIIOHTAaHHOI'O BOCCTaHOBJICHUA BI/Ipy.]'IeHTHOCTI/I;

4. au3kas 3QHeKTHBHOCTH TaKUX BaKIIVH,

5.0macHOCTH 3apaskeHHs IepCOHalIa Ha IPEANPUATHH.

4. YBeJiM4eHUe BBIX0/a eJIeBOT0 MPOAYKTA NPH OMoTpancGopMaluy CTePonIa JOCTHIAeTCH:
1. IIpU YBCIIMYCHNUU UHTCHCUBHOCTH NIEPEMCUINBAHU A

. [IpA YBEJIMYCHUN MHTCHCUBHOCTH aspalin

. IIpY TIOBBILLIEHUHU TEMIEpaTypsl GepMEHTALIIH

. TIPH UCKJTIOYEHUH MUKPOOHON KOHTaAMHUHAITUN

. TIpH YBEIMYCHUHU KOHIICHTPAILIUK CTEPOUTHOTO cyOcTpara B pepMEeHTAIIMOHHON cpejie
5.Crepuiinzanmeii B 0MOTEXHOJIOTMHM HA3BIBAETCH !

1. BelgeneHne OakTepuil U3 NPUPOAHOTO UCTOUHHKA

2. YHUUYTOXXCHUE TaTOIMCHHBIX MUKPOOPTaHU3MOB

3. YHUUTOKEHHE BCEX MUKPOOPIaHU3MOB U MX MOKOAMIHXCA HOpM

4. yHUYTOXXEHHE CTIOP MUKPOOPTaHU3MOB

5. co3anue ycioBuil MPEsATCTBYIOMUX Pa3MHOKEHHIO TIPOTYTIEHTOB

6.IpaBuia GMP npenycMaTpuBalOT NPOU3BOJACTBO B OT/AEJLHBIX MOMENIEHUSIX U HA OTEJIbHOM
000py10BaHMMU:

1. 6Guonormyueckux MpenapaToB, Ha BCEX CTaANAX MpoIiecca

2. TOJIBKO Ha CTa/IluX BBIACIICHUA ITPOAYKTA

3. TOJIBKO AJIS IPETapaToB, MOIYyYaeMbIX C UCIOIb30BAaHHNEM PEKOMOMHAHTHBIX IITAMMOB
4. nns mpousBoacTBa BakuuH BLIK 1 paGoThI ¢ JKUBBIMH MUKPOOPTraHU3MaMHU

5. TpeboBaHMEe HE aKTyaJIbHO JJIs1 OMOTEXHOJIOTHYECKHX MPENapaToB

7.CBoiicTBO 0eTajlakTaMOB, H3-32 KOTOPOI'0 UX cjeayeT, corjiacio GMP, napadaTsiBaTh B
OTIeJbHbIX MOMeIeHHAX:

1. o0mast TOKCUYHOCTH

2. XpOHHUYECKasA TOKCUYHOCTDb

b ownN
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3. SMOPHUOTOKCUYHOCTh

4. annepreHHoCTh

5. HeyCTONYMBOCTH

8.GLP pernamentupyer:

1. nabopaTopHBIEC HCCIICTOBAHUS

2. TUIAHUPOBaHHUE TTOUCKOBBIX pa0OT

3. Habop TeCTOB NPH TOKIMHAYECKUX UCIIBITAHUAX

4. METOIIBI MaTEeMAaTHIECKOH 00pabOTKH JaHHBIX

5. Habop TeCcTOB IIPH KIMHWUYECKUX UCITBITAHUIX

9.IlprunHAa HEBO3MOKHOCTH HENOCPEACTBEHHOH IKCIPECCHH I'eHA YeJI0BEKA B KJIETKAX
NPOKAPHOT:

. BBICOKAs KOHIIEHTpAIUs HyKJIea3

. HEBO3MOXKHOCTb PETUTUKAIINH TIa3MHT

. OTCYTCTBHE TPAHCKPUIILINN

. HEBO3MOKHOCTb CIUIaliCHHTa

. OTCYTCTBHE TPAHCIISIIIH

10.IMpsimoii nepenoc uy:xkepoanoii THK B npoToniacTbl BO3MOKEH € MOMOIIbIO:
1. MUKpPOUHBEKITUI

2. TpaHchopMaIun

3. YIaKOBKH B JIMTIOCOMBI

4, KYJIbTUBUPOBAHUC IMTPOTOIIIACTOB HAa COOTBECTCTBYIOIMX MUTATCIBHBIX CpEAax
5. 06paboTKM IPOTOILIACTOB MONMUATHISHTITUKOIIEM

OB wWN P

OTBeETHI:

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

1. ITo xapakTepy Ky/JIbTHBUPOBAHHS NPOAYUEHTA OMOCHHTETUYECKHUII NPOLeCcC MOAPA3AL/ISIIOT Ha:
1. nmepuoauveckuii, MOTYNEPUOANIECKIHI, HENPEPHIBHBIH, OTHEMHO-T0JTMBHOMN

2. IOBEPXHOCTHBIN ¥ TNTyOUHHBIH

2. lloBepxHocTHas depMeHTaUS (B MOHOCJI0€):

1. cycneH3uio KJIETOK NOJIy4aroT 00paboTKOM N3MENbYEHHONW TKAaHH SMOPHOHA TPUIICUHOM; KJIETKH B
TaKOW CYCIIEH3HH CT a-HOBSITCS TNIOCKUMHU H JISJISITCS, Oce/iasi Ha IIOBEPXHOCTH COCyia

2. KIICTKH IPOAYLCHTA BCICACTBUEC MCUIAJIKHU WA Typ6I/IHHOFO NnepeMeIIMBaHu U MPOITYyCKaHUs 1100
JaBJICHUEM BO3/lyXa BO

BCEM 00beMEe MUTATEILHON CpelIbl

3. ®epMeHT, IPUMeHsIeMbIii 115 MOJy4eHns1 §e31aKTO3HOr0 MOJIOKA!

1. rroxo3ou3oMepasa 2. aMuHoanuIa3a 3. ICHUIMUIMHAMK 1333

4. B-ranakro3uzaasa 5) npocrariaHIuHIHA0IEPOKCUACHHTETa3a

4. ®epMeHT, NpUMeHsAEMBIi UIS1 OTyYeHHs] JIeTKOYCBOsIeMbIX He3aMEeHHUMbIX AMHHOKHCJIOT:
1. raroxo3ou3oMepasa 2. aMuHOAINMIa3a 3. ICHUIMJUTHHAMHK 133

4. B-ranakro3uzaasa 5) npocrariaHIuHIHAOIEPOKCUACHHTETa3a

5. Kakoii 3JieMeHT OIepOHA 10J/:KeH ObITh CMELeH JI1 TOr0, YTO0bI penpeccusi CMEHWIACh U
HAYKIUe:

1. PHK-nonmumepasa 2. npomotop 3. oneparop 4. Gesiok -penpeccop

6. IlyTn npeogosieHust peTPOUHTHONPOBAHMSA:

1. nprMeHeHne e IIIeCTBEHHUKOB IEJIEBOTO POJIyKTa 2. IPUMEHEHNE BHYTPUKIETOUHBIX C OPOCHTOB
. IpUMEHEHNE MMMOOMITH30BaHHBIX aHAJIOTOB HAYaJILHOTO (hepMEeHTA

. Perysmmpyemast pepmeHTaADMA B Iponecce OMOCHHTE3a JOCTUTaeTCs MPH crocode:

. IEPUOJIMTUECKOM; 2. HETIPEPHIBHOM,;

3. OTBEMHO-JOJUBHOM;

8. BuocuHTe3 AaHTUOMOTHKOB, MCMOJIb3YeMbIX KaK JIeKapCTBEeHHbIE BellleCTBA, YCHIINBAETCH U
HACTYINAaeT PaHblle Ha cpefax:

1. OoraThIx UCTOYHHUKAMU a30Ta; 2. 0OraThIX HCTOYHHUKAMH YIIIEPOa;

3. 6oraTbix ucTouHuKamu pochopa; 4. 6eIHBIX MUTATEILHBIMHU BELIECTBAMH.

9. ®u3u4ecKuii MeTO HMMOOMIIN3ANMHA (PEPMEHTOB:

l.c IIOMOIIBIO KOBAJICHTHOT'O CBA3BIBAHUA 2. MeTaJlJIOXEeJaTHRIN METO

3. BKJIIIOUEHHE B TeNb 4. MUKPOKAIICYTHPOBaHUE 5) aJicopOIIns Ha HEPACTBOPUMOM HOCHTEIIE

=~




10. TexHo10rHs1, OCHOBAHHAS HA MMMOOMJIH3AINH 0M000bEKTAa, YMEHbIIIAET HAJIMYHE B
JIEKAPCTBEHHOM IIpenapare cJeyIInX NPUMeceii:

1. cmeanl TSOKENBIX METAIIOB; 2. OEIKH;

3. MEXaHUYECKHUE YaCTULIbI, 4. CIIebl OPraHuYeCKUX PACTBOPUTEIICH

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

2.2. Ilepevyennb TeMaTHK pedepaToB U NpPe3eHTALMIA 115 TEKYIEro KOHTPOJIsSI ycreBaeMocTu (1o
BBIOOPY NpenoaaBaTesisi /MM 00y4aromerocs)

Tema 1

1. BHOTeXHOJIOTUs: UICTOPHSI U TIEPCIICKTUBBI

2. CoBpeMeHHBIE MEIUIIMHCKHUE MTPerapaThl OTydyaeMble METOA0M OMOCHHTE3a

Tema 2

3. 'enernyecka umkeHepus. [lepcriekTHBBI TPUMEHEHNUS IS TTOYYeHHS HOBBIX IIPOYIIEHTOB
OMOJIOTMYECKN aKTUBHBIX BEIIECTB

4. HoBble mpemnapaTs! U1 TApreTHON TepaIuy, NOITy4YeHHbIE METOAOM KJIETOYHON HHKEHEPUH
Tema 3

5. CoBpeMeHHas1 TEXHOJIOTHUS MTONYyYCHUS] peKOMOMHAHTHOTO MHCYJIMHA

6. buorexHonorMYeCcKre METO/IBI MOTYUICHUS BOJAOPACTBOPUMBIA BUTAMHUHOB

Tema 4

7. buotexHONOrHYeCKHE METO/IbI IOTY4YCHHUSI TOPMOHOB(CTEPOHIBI, TOPMOH POCTA, IPUTPOIIOITHH)
8. IIpobuotuku. [IpobaemMbl MPOU3BOACTBA U MEPCIICKTHUBEI COBEPIICHCTBOBAHHSI.

Tema 5

9. O0630p pbIHKA CHMOMOTHKOB

10. TexHONOTUH MONyYEHHUST CEPACYHBIX TIMKO3UA0B METOJIOM KyJIbTHBUPOBAHHS KYJIBTYD
PacTUTEIBHBIX KIETOK MPOLYLIEHTOB.

Tema 6

11. Cranmapt GMP. CyTb 1 ipoGieMbl BHEAPEHUS B IPOU3BOACTBO

12. CoBpeMeHHbIE TIpenapar 1 MaTepualibl Ha OCHOBE MMMOOWIM3UPOBAHHBIX (PEPMEHTOB

Tema 7

13. CoBpeMeHHbIE TEXHOIOTUU OUOJIETpaaalliil KCEHOOMOTHKOB MHUKPOOHBIMH JECTPYKTOPaMH.
14. TIpou3BOICTBO EHUITMILTAHA

Tema 8

15. TIpousBoacTBO OeTa — KapoTHHA

Tema 9

16.I1epcrieKTHBBI pa3BUTHS HAYYHBIX M MPAKTUYECKUX HAMPABICHUH B OMOTEXHOJIOTHH.

Temsbl pedhepaToB MOTYT OBITH NIPEIJIOKEHBI MIPENIOIABATENIEM U3 BBILIETIEPUUCICHHOTO CIIMCKA, a TaKKe
o0yyaromumMcs B TIOPSIKE TNYHON MHUIMATUBBI TIO COTIIACOBAHHMIO C MPETIOJIaBATEIIeM.

2.3. IlepevyeHb CUTYALIMOHHBIX 32124 AJI51 TEKYLLEr0 KOHTPOJISI yCIIeBaeMOCTH

Tema 1bnoTexH0JI0rUsl KaK HAYKa U c(epa NpPOU3BOACTBA

CutyanuonHas 3agaya 1

Hdns  sddextuBHOrO mnpoBeneHUs OHOTEXHOJOTMYECKOro TMpouecca OoJbIIoe 3HAYEHHE HMEET
NUTaTenbHasl cpeJa, B KOTOPOM MHUKPOOPraHM3MBI-MPOAYLEeHTl BAB — ucnons3yroT B KadecTBe
MCTOYHHKA a30Ta Pa3INYHbIE a30TCONEPKAIINE COEAWHEHUS, COJEp)Kalllue aMUHHBIA a30T WU HOHBI
ammonus. Kakume  ycimoBus — mipoBefeHHs (epMEHTAlMM 110 WCTOYHUKY a30Ta IPH TOJYYCHUH
AHTHOMOTHKOB OYIIyT SBJIATHCS ONTUMATBHBIMH?

OTBeT: AMMOHMI M JpPyrue€ JIETKOYTHJIM3MPYEMbIE HMCTOYHUKH a30Ta I1OJ00HO JIETKOOKUC/ISIEMBIM
YIJeBOJAaM  YCUIIHUBAKOT pOCT TIPOAYIEHTOB OeTalaKTaMHBIX, TIOJMCHOBBIX aHTHOMOTHUKOB
(opuTpomMHuLKHa, pUPAMHLMHOB WU [Ip.), HO O T-PUIATENBHO BIUSAIOT Ha uX OuocuHTe3. CoeBas U
xyionkoBasi Myka, BBK (0enkoBO-BUTaMWHHBI KOHLEHTPAT) MEAJIEH-HO PACHICIUIAIOTCS B IpoLecce
(bepMeHTaHI/II/I, T.e. u3 HUX MCEAJICHHO BI)ICBO60)KZIaIOTC$I AMWHOKHWCJIOTBEI 1 HOHBI aMMO-HHUS, ITIOOTOMY UX
UCIOJB3YIOT B KaUECTBE KOMIIOHEHTOB NMUTATEJIBHBIX CPEJN, YTO IO3BOJIAET MONYyYaTh BBICOKHN BBIXOJ
QHTHUOMOTHKOB. Y  MpPOAYLEHTOB  OeTa-JTakTaMOB  MEXaHW3M  OTPULATEIBHOTO  JEHCTBUS
JIETKOYCBOSAEMBIX HUCTOYHUKOB as30Ta Ha OMOCHHTE3 aHTHOMOTHKOB CBSI3aH C 1 OBHEM
TIIYTaMUHCHUHTETAa3bl B MULICIINU. H?:BCCTHO, YTO TJIyTaMUH 0 B-JIACTCA JOHOPOM aMUHOIPYHIT IJIA psaaa




aMUHOKHCIIOT, a CaMH AaMHHOKHCJIOTBL, B CBOIO OYepenb, SABISIOTCSA IMpeIIIeCTBEHHUKaMu Oerta-
JAKTaMHBIX aHTHOMOTHUKOB. BepoATHO, WTO y pa3HBIX NPOIYLIEHTOB MEXaHW3M JTOTO JEWCTBUS Ha
OuocuHTE3 pa3nuyeH. B mo0oM cirydae HeOIaronpusaTHOE JISHCTBHE JISTKOYCBOSIEMBIX UCTOYHHKOB a30Ta
Ha OMOCHHTE3 O00S3aTCIIbHO YYHUTHIBACTCS MPH TOA00PE Cpell, a TaKXKe OCYIICCTBISCTCS KOHTPOIb
KOJIMYECTBA TAKUX COETMHEHHM.

Tema 2. B000BbeKTHI KaK CPeCTBO NPOU3BOJACTBA JeKAPCTBEHHBIX, NPOPHIAKTHYECKUX H
AMATHOCTHYECKHUX MpenapaTos

CuryauuonHas 3axava 2

Bbuorexnonornueckoe npousBoacTBo JIC OCHOBaHO Ha HCIOIB30BAHUM OHMOOOBEKTOB, (QYHKIUH
KOTOPbIX ~ Ha pa3HBIX JTalax TMpOLEcCOB OHOCHHTE3a pasziauyHbl. PaccMOTpuTe BapuaHTBl HX
HCIIOIb30BAHUSL.

OtBer: BHOOOBEKTHI XapaKTEPU3YIOTCS TaKMUMHU IOKa3aTeNsIMH, KaK YPOBEHb CTPYKTYPHOIl
OpraHu3alli, CIIOCOOHOCTh K pPa3sMHOXKEHHIO (MM PENpOAyKIHH), HAJUYUWe WIH OTCYTCTBHE
COOCTBEHHOTO MeTaboM3Ma MPH KYJIFTHBUPOBAHUH B MOAXOSIINX YCIOBHAX. UTO KacaeTcs Xxapakrepa
O0M000BEKTOB, TO TOJ ATUM CIEAyeT IOHMMATh WX CTPYKTYPHYIO OpraHu3anuio. B Takom ciydae
O0MOOOBEKTHI MOTYT OBITH TPEACTABICHBI MOJIEKYJIaMHu ((pepMEHTHI, UMMYHOMOIYJISITOPBI, HYKIICO3HIHI,
OIIMTO- W TIOJNHIENTHABL, W T. J.), OPTaHW30BaHHBIMH dYacTUIAMH (BUPYCHL, (arw, BHPOHIBI),
OJTHOKJIETOYHbIMH (0aKTepuu, APOXKKH) M MHOTOKIETOYHBIMH OCOOSMH (HWUTYATHIC BBICIIHE TPHOBI,
pacTUTENbHbIC KaJTyChl, OJHOCIOWHBIC KYIbTYPHl KIETOK MIICKONHTAIOIINX), HENbIMA OpraHH3MaMHu
pacTeHHid U KUBOTHBIX. MoseKysipHble OM000BEKTHI HAKIIAABIBAIOT CBOM OTIIEYaTOK Ha OPTraHHU3aLUI0 U
anmapaTypHoe o(pOpMIIEHHE COOTBETCTBYIOIIMX OHOTEXHOJOTMYECKUX TpoIeccoB. Bupycel u ¢aru
Kak oONWraTHbIE Mapa3uThl MOTYT KyJbTHBUPOBATHCS TOJBKO HA YKUBBIX KIETKAX M TKAHSX, TO €CTh
¢dakTHueck OHMOTEXHOJOTMYECKHE MPOIECCHl 3[eCh OCHOBBIBAIOTCSI HA HCIIOJIB30BaHHU KJIETOK,
3apaKeHHBIX BUPYCAaMH WM HECYIIHX BHPYC (-bI). OHOKIICTOUHBIE BH/BI IPOKAPHUOT U SYKApHUOT MOTYT
HCIIOJIb30BATHCS B OMOTEXHOJIOTHYECKUX MPOIECCax B BUIE MOHOKYJIBTYP HJIH B aCCOITHAITHSX.

st cpaBHEHHS MOYKHO Ha3BaTh MPOU3BOJICTBO KaKOTO-THO0 aHTHOMOTHKA (IEHULIWIIINHA, pudaMHIITHA
U Jp.) C MOMOIIBIO YH-CTOM KYJBTyphl COOTBETCTBYIOIIETO TPOMYLIEHTa, a Takke MpPOU3BOACTBO
kepupa ¢ momomipio KepupHbIX "3epeH" ("TpuOKOB"), B COCTaB KOTOPHIX BXOMST JIAKTOOAKTEPHH H
apoxokd.  CnenoBaTenbHO, B IMOCHEAHEM — ClIydae  HPUMEHSIOT — NPUPOJHYIO  ACCOLHMAILUI0
MHUKPOOPTaHU3MOB, U Keup SBISETCS MPOIYKTOM CMEIMIAHHOTO OpPOXKEHUS - MOJIOYHOKHCIIOTO M
CIIUPTOBOTO

Tema 3. CoBepuieHCTBOBAHME M CO3AaHNE OMO000BEKTOB MeTOJaMH MyTareHe3a, ceJieKIuM,
KJIETOYHOI U reHHOI HHKeHepUH

CuryanuonHas 3agava 3

[Ipoananu3upyiiTe mpeuMyIIecTBa OHMOTEXHOJOTUYECKOTO IMPOU3BOJACTBA BUTAMHWHOB Ha KOHKPETHBIX
npuMepax.

Otser: Hampumep, Butamma D - 3T0 rpynma poACTBEHHBIX COEAMHEHHI, B OCHOBE KOTOPBIX
HAXOAWTCS 3PTOCTEPHH, KOTOPHIM OOHAapyKeH B KIETOYHBIX MeMmOpaHax sykapuoT. Ilpum HemocrTaTke
B OpraHm3me TopMoHa 1,25-auruapokcuxoinexansiudepona, MpeauieCTBEHHUKOM KOTOPOTO SIBIISIETCS
ButaMuH D2 y nereil pa3BuBaercsi paxuT (aHAJOr paxuTa y B3pOCIBIX - ocTeoMaisuus). B kauectse
CPEACTB KOPPEKIUHM 3TUX COCTOSIHUH MNPHUMEHSIOTCS CO3AaHHBIE OHOTEXHOJIOTMYECKUM MyTeM
JeKapcTBeHHbIe  mpemaparsl BuTamuHa JI. Hambomee  akTuUBHBIE NPOAYIEHTHI 3ProCTEpHHA  —
Saccharomyces, Rhodotoryla, Candida. B mpombInmieHHBIX MacmTabax 3procTepuH IMONY4aloT IPH
KyJIbTH-BUPOBAHUH JIPOXIKEH M MULETHATBHBIX TPHOOB Ha cpefax ¢ M30BITKOM caxapoB IpH JeHULInTe
a30Ta, BBICOKOI TeMmIe-paTrype M XOopoliei a’parun. bonee MHTEHCHBHO 3procTeprH 00paszyIOT IPOXIKU
poaa Candida Ha cpeaax ¢ yrieBoz o-pogaMu. IIpu mony4eHnr KPpUCTAJUTMUECKOTO MperapaTa BUTAMHHA
D2 kyneTuBupytot miaecHeBbie rpudsl (Penicillium, Aspergillus).

Tema 4. O01mme Bonpockl 6MOXUMNYECKOH OMOTEXHOJIOTHU

CuryanuonHas 3agava 4

CynepnpoayleHtT — 3To OMOOOBEKT NMPOMBIIIICHHOTO HCIONb30BaHUs. Kak MOXHO MONy4UTh €ro u
KaKMMH CBOMCTBaMU OH JIOJDKEH 00JIaZiaTh B OTIUYME OT MPUPOIHOTO MITaMMa KyJIbTYphI?

OtBer: CynepnpoayieHT — MHUKPOOHBIH IITaMM, HAIleJICHHBIH Ha CHHTE3 ONPEIEIIEHHOTO MPOIYKTa B
BBICOKOW KOH-IeHTpauuu. CynepnpogylueHTbl MOXKHO IOJNYYHTh, NPUMEHSS METOJBI MyJgrenesa,
KJIETOYHOW M TeHHOH WHKeHepuH. OTIIHYHTENbHBIE O0COOCHHOCTH CYHEPHPOJYIIEHTOB OT MPUPOIHBIX



IITAMMOB: MaKCHMAJbHBI BBIXOJ[ IEJEBOT0 MPOAYKTa, CTAOMIBHOCTH, IKOHOMUYHOCTh, OTCYTCTBHE
MAaTOTEHHOCTH,  OTCYTCTBHE  JaXe  «CJIEIOB»  MHUKPOOHBIX  TOKCHHOB,  0Opa30BaBIIUICS
CyHeprpoaylecHTaMU  LIeNIEBOM  MPOAYKT HE JOJDKEH  pacUIeIUIIThCS — MpoTea3aMH  KIETKH,
JKEJNaTeNbHO,YTOOBl Y CYMEPIPOIYIICHTa IICJIEBOTO TMPOJYKTa MOCICIHUN BBIBOAMJICS M3 KICTKU B
MUTATENBHYIO CPely, YTO 3HAYUTEIHHO OOJETYHT €ro MOCIeIyIONIee BEIISICHHUE H OUUCTKY

Tema 5. PekomOunanTHble 0eiku U noJjunentuasi. Hopmoduiopsl, npodnoTuku, cCMMOMOTHKH,
syouoTuku. Knaccupukanus, cnocodbl moryyeHus.
CuryauuonHas 3axava 5
[lpu monmy4YeHWW TEHHO-WH)KEHEPHOTO WHCYJIMHA, OCHOBAHHOTO Ha Pa3leIbHOM OHOCHHTE3e 2
Henel, B Ka4ecTBe MPOAYLIEHTa UCTIONB3YIOT ONpeieIeHHbIe MUKPOOPTaHU3MBI U MOAU(DUIUPOBAHHBIN
YyKEpPOJHBII I'eH (TOUHee, OEPOH) C JIMACPHOW IOCIEeN0BATEIbHOCTHI0 aMHUHOKUCIOT (METHOHHHOM
u [(-ranakTo3naa3oi), OTHENsIEeMOW Ha MOCIeAHEH CTaJuM KOHTaKTa CEKpeTHpyeMoro Oenka u
kieTkn. DepMeHTaMI0 NPOBOAAT Ha Cpele C JaKTO30U (Min
rajakTo30i) AJs MocieIyonero o0beJMHEHUs CBOOOIHBIX HHCYJIMHOBBIX Lieneil. Jlanee ocyecTBusoT
BBIJICJIEHNE HOYHUCTKY MOIYYEHHOI'0 HHCYJIMHA.
Ha ocHoBe 00111eii cxeMbl MoTy4eH!s] HHCYJIMHA U TPeOOBaHUI K €ro KauecTBY MPpOoaHaIH3UPYHTe U
obocHyiiTe:

yCIIOBHSL BBIOOpA KOHKPETHOI'O IMPOAYLEHTa MHCYJIMHA M KOHCTPYKLMIO BEKTOPA, C IOMOILLIBIO
KOTOPOTO MOYKHO BBECTH B KJIETKY Uy>KEPOJHBIN TeH (TeH HHCYJINHA);
| HE0OXOAWMOCTh HMCIIOJIb30BAHUS JIUIEPHOW MOCIENIOBATEIBHOCTH aMHUHOKHUCIOT C METHOHHHOM U
B-ramakro3mmazoil B CHHTE3€ WHCYIWHA W PO JIAKTO3BI (TANaKTO3bI) B Iporecce (pepMeHTannd u
MOJYYEeHUH 3aBEPILICHHBIX HHCYJIMHOBBIX LeTNel 1 UX 00beJMHEHUH,
| BO3MOKHOCTb ITPOSIBJIICHHSI TOKCHYHOCTH T€HHO-WH)KEHEPHOT'O HHCYJHMHA; C YEM 3TO MOXKET OBITh
CBSI3aHO, YUUTHIBAsl BUAOCHECUU(UYHOCTh JAHHOTO HMHCYJIMHA, €T0 CEpUIIHOE KaueCTBO U YPOBCHb
KYJIBTYPbI IPOU3BOJICTBA HA MPENIPUATHN?
[TpoxoMMeHTHpY#TE paBHiIa 6€30MACHOCTH PAOOTHI ¢ MUKPOOPraHU3MaMH Ha TCHETHYECKOM H
(U3NUECKOM YPOBHSIX.
Otser
Bb100p KOHKpETHOTO MpoayleHTa PEeKOMOMHAHTHBIX OEJNKOB, B YAaCTHOCTH WHCYJIUHA,
NpeycMaTpUBaeT ero MPOMBIIIICHHOE NMPUMEHEHHE B KavyecTBe CylepnpojiyleHTra. B atom
OTHOILIEHHH MOXHO TPEUIOKUTh Hcmonb30oBath Bacillus subtilis, Saccaromyces cerevisiae u ap.
MHUKPOOPTraHU3MbI, KOTOPbIE MOT'YT CEKPETUPOBATH LIeJIEBOM MPOIYKT B
KYJIBTY-paJIbHYIO )KUIKOCTh. [IpeumymecTBoM Esherichia coli mo cpaBHEHUIO ¢ STUMU
MHUKPOOPraHU3MaMH CUHTAIOT TO, YTO CHHTE3UPYEMble KHILEYHOW MATOYKON Yy>KepOAHBIE OENKH
JIETIOHUPYIOTCS. BHYTPU KJIETOK B BHE OEJIKOBBIX Tel (Tak HasbiBaeMmbIx Dense bodies) u
HEJIOCTYIHBI JUIsl JICHCTBHSL MPOTEa3, OT KOTOPBIX HET 3allUThl Y JPYTUX
BhINIIeYKa3aHHBIX TpoayleHToB. [Ipumenenne Esherichia coli B kauecTBe MpOMBINIICHHOTO MITaMMa
TaKXe 1esiecoodpa3Ho Onarogapss HauOojiee HU3KOMY YPOBHIO ONACHOCTH IJISl ME€PCOHANa |
OKpY>Kalolllel cpefpl, 4TO JOCTHraeTcsi obecneueHrneM QUIbTpaMH BCEX JIMHHMN, Yepe3 KOTOpbIe
MIPOUCXOIST Ta30BbIE BHIOPOCHI U3 EPMEHTEPOB, M TEPMUUECKON CTEPHITH3AINEH BCEX CTOKOB,
coJepKalux Guomarepuan.
Cxema noyuenus pekombnHanTHoro nacyianHa no «Eli Lilly» (CLHA)

XWMHYECKUI CHHTE3 TeHOB, KOAUPYIONTUX 00pa3oBanue nene A u B B onpeneineHHoM
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 PEIUIMKAIMU TUIA3MUJI B KOKAYI0 W3 HHUX BBOJST TaKKe T'eH, KOIAMPYIONIHN
oOpa3oBanue hepMeHTa [B-raJaKTo3uIa3bl.
7] BBemenue monydeHHBIX MmiasMug B KieTKy Escherichia coli ¢ mocienyrommm mosnydyeHHEM OBYX
KYJIBTYp POAYLEHTAa, OJJHA U3 KOTOPBIX CHHTE3UPYET Lenb A, a Apyras - uens B.

KynbTypbl momeriaror B ¢gepMeHTep, B KyJIbTYPAIbHYIO Cpeay J00aBISIOT TalnakTo3y, KoTopas
WHIyIUpyeT oOpazoBanue GepMenTa -ranakro3uaassl. [Ipr 3TOM M1a3MHIbl aKTUBHO PETUTHITUPYIOTCS 1
B pe3yJIbTaTe MOIy4YaeTcs O0JIbIIOE KOJIUYECTBO T€HOB, CHHTE3UPYIOLINX ey A 1 B. 15



Kietku nmu3upyioT, BRIIEIAIOT 1Iend A 1 B, KoTophie 00padaThIBAIOT OpOMITHAHOM ISl OTIIETUICHHS
OT HHUX [-TaJIaKTO3UAa3bI.
[ 3areM clieJlyeT O4YKMCTKA U BhlencHUE A u B-1ieneii.
[ Jlayee OKUCISIFOT OCTaTKH MIUCTEHHA U COSAMHSIOT Iienu A u B.
Ilony4yeHHBI F€eHHO-UHXEHEPHBINA YEJIOBEUECKUH NHCYJIMH HE BBI3BIBAECT AJUICPrUUECKUX PEAKLIMid, TaK
KaK OH BHIOCTIEIIN()AYEH, U €CITH B HEM HaXOJAT KaKHe-TH00 HeAOMyCTUMBIC TPUMECH B BUJIC
SHJIOTOKCHHOB U MIUPOTEHOB, TO 3TO OTHOCUTCS TOJIBKO K HAPYIICHUSM B TEXHOJOTHH €TI0 U3rOTOBIICHUS
Y KyJIBTYPBI IPOU3BOICTBA.

Tema 6. KyJbTypbl pacTUTeIbHBIX KJIETOK U NMOJy4YeHHe JeKAPCTBEHHBIX BelleCTB
CuryanuonHas 3aaa4a 6
brorexnonornueckue meronsl mosnydeHus JIC Ha OCHOBE KyNbTyp KJIETOK PAaCTEHHUH HMEIOT
HIMPOKOE PACIPOCTPaHEHHE, MMOCKOIBKY 10 CPABHEHHUIO C IOJTy4YeHHUEM OMOMACC paCTUTENBHBIX KYJIbTYD
13 AUKOH MPUPOABI WM C TUIAHTAIMK 3TH METOJbl OTJIMYAIOTCS BEICOKOW PEHTa0eNbHOCTBIO,
9KOJIOTMYHOCTHIO, HE3aBUCUMOCTBIO OT reorpaduuy KIuMara MpoU3pacTaHusl TOTO WM HHOTO
pacTeHus, a Takxke OOECIEYHMBAIOT BHICOKOE KauecTBO LEJIEBOTO MPOIYKTa,
CTaOMIBLHOCTh MPOU3BOJICTBA U BO3MOXKHOCTH YIPABJICHUS TpolieccaMu (aBroMaru3aiuio). Bee
BBILIETIEPEYHCICHHOCYKA3bIBACT HA BHICOKYIO IEPCHEKTUBHOCTD JANbHEHIIET0 Pa3BUTHS JaHHBIX
METOMOB.
AHanu3upys TaHHYIO CUTYalUIO:
7] TmpencTaBbTE TEXHOJOTMH TOJyYEHHs JICKAPCTBEHHBIX MpPENapaToB pacTUTEIBLHOTO
MPOUCXOXKICHUS C
KOHKPETHBIMHM TpHMEpaMH, oOpaias BHUMaHUE Ha CIEHU(BUKY PACTUTEIBHBIX KJIETOK, (ha3bl pocTa,
MUTaTENbHBIE CPEJIbl, YCIOBHS ()epMEHTALIMH U THITI OMOPEaKTOPOB;

COIIOCTaBbTE CTAOMIBHOCTH MPOIIECCa IO BBIXOY BTOPUYHBIX METa0OIUTOB ¢ A PepeHIIPOBKOMA
KJIETOK
Y CO CTajeil KynbTUBHPOBaHU ((a3bl POCTa KIETOK);
T TpenyoKHUTe METO UCTIONB30BaHus (PEPMEHTOB ISl IPEBPAIICHUS] JUTHTOKCHHA B TUTOKCHH
(mocnenHuil MEHee TOKCHUYEH U IIO3TOMY €r0 IPUMEHSIOT B KaUeCTBE CEPIEUHOro Ipenapara -
KapJICHOJINIA).
OTBeTt
Meton Ouorexnonoruu nosydeHus JIC Ha OCHOBE KyNbTyp KJIETOK PACTEHMH HAUMHAETCS C
npoliecca MoJy4eHus] KyJIbTypbl KaJUIyCHOM TKaHM WM Kaiuryca. Kamtyc - TkaHb, BO3HHKAIOIIas
MpY HEOPTraHW30BaHHOM posndepanun KIeTok pacteHus (aeandGepeHInpPOBaHHOE JISIEHUE KIIETOK).
Mertoa peanusyet CioCOOHOCTB JII00OH KJIETKH 00pa30BhIBATH IOJHOLIEHHOE PACTEHHE B COOTBETCTBUH C
€e TeHeTUYECKUM U (PU3HOJIOTHYECKUM MTOTEHIMAJIOM (€CTECTBEHHBIMU BO3MOXHOCTAMH). JTa
CIOCOOHOCTh HAa3bIBACTCS «TOTHIMOTEHTHOCTHY». CTaOMIBHOCTH 1O BBIXOIY
[EJIEBOTO MPOAYKTa (BTOPUYHBIX METa0OJIHMTOB) OOBIYHO CBSI3BIBAIOT C JH(pPepeHIIUPOBKON KIETOK
U CO CTaigued KyJbTHBUPOBAHHUS (KOHEI SKCIIOHEHLIMAIBHON CTaIuH C IEPEX0/I0M Ha MOCTOSHHYIO a3y
pocTa u JIeNeHus KIETOK).
[Mpumepom BusHUS TUPPEPEHIIMPOBKHU KIIETOK Ha BBIXO/] IIEIEBOTO MPOAYKTA CITYKUT
nmud dhepeHIpoBaHHBIN KOpHEBOH Kauryc Atropa belladonna, cuHTE3mMpyromuii TporaHOBBIE
ankanouasl (B oriauuue ot HeauddepeHupoBanHoro). pyroil mpumep: TOJIBKO
HenuddepeHnupoBannbie kKietku Rauwolfla serpentinecHHTE3NPYIOT WHIOIWIOBBIE aJTKATOUIBI.
TexHonorus mony4yeHusi Kajuryca TpeOyeT HalW4us MOJIOABIX U 3I0POBBIX KIETOK, CTEPHIIBHOCTH,
ompeneneHHol Temmnepatypsl (+24-26 °C) u BnaxHoctu (65-70%), aspaumu, COOTBETCTBYIOLIETO
obopynoBanus (crieruanbHele GpepMeHTepbl). B muraTenbHy0 cpely, MOMHMO MHUKPO- U
MaKpO3JIEMEHTOB, MCTOYHUKOB YTJIEPOJia, BATAMUHOB, HY)XHO BHOCHTH PETYIISITOPHI POCTa PaCTECHHIA
- ayKCUHBI (MHIOJHMIATPUYKCYCHAsI KHCJIOTa M JAp.) U IUTOKMHUHBI (6-OCH3MIAMUHONYPHH H Jp.).
Taxke BechMa CYIIECTBEHHYIO POJIb JUISI CHHTE32a METa0OJHMTOB WIPAalOT MPEANIeCTBEHHUKU. Tak,
nobaBieHue (eHUIIaJaHNHA YBEIUYUBAET BRIX0O/] AuocreHrHa Ha 100%.
Hakomnnenne BTOpUYHBIX METaOOJIMTOB 3aBUCUT OT TOTO, HA KaKUX cpeax (KUAKHUX I TBEPABIX)
NPOBOJST KyJIbTHBUPOBAHHE.
CycrieH3uOHHOE KYJIbTUBUPOBAHHE OCYIICCTRISIOT B adpIU(THBIX (pepMeHTepax 0e3 MeXaHnuecKOH
MeIIajKy (¢ TypOMHHBIM ITepeMennBaHNeM, C BHEITHEH UPKYJISIUOHHON neTneit). PactutensHbie
KJIETKH B OTJIMYHE OT KJIIETOK MUKPOOPIraHW3MOB MMEIOT OOJIbILIME Pa3Mepbl, BaKyoJIb, LEJUTIOTQ3HY 0
KJIETOYHYI0 O0OJIOYKY, KJIETOYHBIE arperarhl.



Bce aTo TpebyeT cucTeMBbl MepeMelMBaHusS BOCXOMSAIIMMH MMOTOKAMH BO3JyXa (BCTpSXMBaHUEM 0e3
MEXaHMUYECKHX TOBpexkIeHnH ). Kak mpaBuito, JJist 3TOr0 UCIONB3YIOT CIEAYIOIINE PEKUMBI
KYJIbTUBUPOBAHUS: IEPUOANIYCCKUI (Jalle), IUKIMYSCKUI U HENpephIBHBIN (HapacTaHUe OHOMAacChI
KOPPENHUPYET C CHUHTE30M BTOPHYHBIX METaOOJUTOB). J[ysl MOBBIICHHS BBIXO/a IPOAYKTOB
BTOPUYHOTO MeTabOoIM3Ma MPUMEHSFOT UMMOOUIIH3AIINIO PACTHTENLHBIX KIETOK.

MHorna KOHEYHBIH TPOTYyKT OMOCHHTE3a HEOOXOANMO YaCTHYHO ITpeodpa3oBarh. B aToMm ciryuae
NPUMEHSIOT OMOTpaHCHOPMALIMIO - METOA, HCIONB3YIOUIMHA (EepMEHTHl KIETOK PACTEHUs], CIIOCOOHBIC
MEHSITh (QYHKIIMOHAIBHBIEC TPYIBI TOOABICHHBIX HM3BHE XUMHYECKHX coefuHeHud. [Tpumepom
NpUMEHEHUsT OnoTpaHchopMalMK CIYKUT MpeBpalleHre TUTUTOKCHHA B JTUTOKCHH B peakuuw 1, 2-
TUAPOKCHIIMPOBAHUS, KaTATH3UpyeMoil (hepMeHTOM, MpoaynupyeMbiM HenuddepeHImpoBaHHBEIMU
knetkamu Digitalis Lanata.

Tema 7. Buotrexnosorus u npo0JieMbl IK0JIOTHH M OXPaHbI OKPY KaIOIIel cpeabl

CuryanuonHas 3aaada 7

W3BecTHO, 9TO TPpeOOBAHUS HKOJIOTHH YaCTO HE COBMAJAIOT C TEXHOJIOTHYECKUM PEriIaMeHTOM
(hapMareBTHUECKOTO MPONU3BO/ICTBA B [IETIOM U OMOTEXHOJIOTMIECKOTO B YaCTHOCTH. Kakue BB
OUYHUCTKH U JUIS KAKOTO PO/ia OTXO/I0B MPEIyCMATPUBAIOT UCIIOIB30BAHUE «AKTHUBHOTO WJIa» U «IIITAMMOB-
JECTPYKTOPOB»?

OtBet: Kaxk0oe OHOIPON3BOACTBO OIHKHO 00ECTIEYHTD 3aIIUTY:

- CBIPBS, IPOMEKYTOUYHBIX U KOHEYHBIX MPOJYKTOB OT JIFOOOTO 3arpsI3HEHUS;

- IEpCOHANa OT CyOCTaHIIUi, C KOTOPBIMH OHH PabOTaloT;

- OKpY’Karomel cpeIsl OT BEIECTB, KOTOPBIE IPU OTCYTCTBUH COOTBETCTBYIOIINX MEP M KOHTPOJISI MOTYT
MOTOKOM BO3/[yXa BBIHTH HApYKy ¢ OHONIPEIIPUSITHS.

[Tpu HEocTOpOXKHOH paboTe ¢ peKOMOMHAHTHBIMY IITAMMAMH HE UCKITIOUEHO UX MONAaaHue B
OKPY’KaIOIIyI0 Cpey, I/Ie OHH MOTYT BBI3BaTh HEKOHTPOJIHPYEMbIE MyTAIlH HE TOIBKO Y
MHKPOOPTAaHU3MOB, HO U Y PYT'HX BUJIOB KHBBIX CYIIECTB. DTO TpeOyeT OT IepcoHalia, 3aHsATOrO B
pa3paboTKe W peann3anuy OMOTEXHOJOTHYECKHX IPOIIECCOB C MCIOIb30BaHUEM IPUEMOB TeHHOH
WH)KEHEpUH, OOJIbIICH OTBETCTBEHHOCTH M IPOM3BOACTBEHHOMN TUCIUTUINHBI.

[lepen okOHYATENEHBIM yIAICHHEM U3 YCTAaHOBKH BCE PEKOMOMHAHTHBIE MUKPOOPTaHU3MBI TOTKHBI
OBITh MHAKTHBUPOBAHBI B COOTBETCTBHH C OTPE/ICIICHHBIMU HHCTPYKIUsIME. OTpaboTaHHYIO
KYJIbTYPaJbHYIO Cpelly TIIATEIHHO MPOBEPSIOT Ha HATMYUE B HEH KU3HECTIOCOOHBIX MUKPOOPTaHH3MOB,
9T0OBI HCKITFOYHUTH HX NOMAJaHUE B OKPY’KaroLIyto cpery. Cepbe3Hble IKOIOTHUECKHE TPOOIEeMBbI
BO3HHUKAIOT B CBS3M C 3AIIUTON BOJAOEMOB OT CTOYHBIX BOJ, 00pa3yIOIINXCS

B O0JIbIIMX 00BEMax MpH OMOTEXHOIOTHYECKOM Tpoliecce. OCHOBa OYMCTKH CTOYHBIX BOJI ¥ 3allIUTHI OT
HHX BOJIOEMOB

— JIOpOTOCTOSIIIHE CIICIMATbHBIE OYMCTHBIE COOPYKEHUS, a TAKKE 3aMKHYTBIE CHCTEMBI BOZI0000pOTAa.
[Mepen criycKOM CTOYHBIX BOJI B OYKHCTHBIE COOpPYKEHHs OTpaOOTaHHBIE HATHBHBIE PACTBOPEI
MOJBEPraloT MpeaBapuTeNibHO Y D-00IyueHHIo ¢ OJJHOBPEMEHHBIM BBEICHUEM OKHCITUTEINS, YTO
HO3BOJISIET Pa3pyLINTh BEICOKOMOJICKYIISIPHBIE OPIaHUY €-CKHe COSIMHEHHS C 00pa30BaHUEM
HU3KOMOJIEKYJISIPHBIX BEUIECTB, MOIIAIONINXCS OMOIOTHIECKOMY OKUCIICHHIO B CH-CTEME OYHCTHBIX
COOpYKeHHH. B «uachl muk» NMpenoYTUTENFHO 3MU30/IMYEeCKOe UCTIONIb30BAHNE KOMMEPUYECKUX TIp e-
HapaToB — I'eHHO-WH)KCHEPHBIX IITaMMOB-IECTPYKTOPOB, Hampumep Oakrtepuii poxa Pseudomonas,
KJIETKH KOTOPBIX COJIEP)KaT OKCHAOPENYKTa3bl M THAPOKCHIIA3b], CIIOCOOHBIE pasiarath OOJIBIIOE YHCIO
MOJIEKYJT YTIIEBOIOPOJIOB U ap 0-MaTHYECKHUX COSTUHEHUH, TAKMX KaK OE€H30J1, KCHUIION, TOIYOII.
[IpenmymiecTBo OakTepHaIbHOM OYMCTKU IO CPABHEHUIO C XMMHUYECKOW B TOM, YTO OHA HE BBI3BIBAET
MOSIBJICHUSI HOBOTO 3arpsI3HSIONIETO areHTa B OKpy>Kartolei cpene.

B ocHoBe OMOIOTMYECKONW OYHMCTKH BOIBI JIEKHUT NESITENBHOCTh akTHBHOTO mia (AU) wmm
OMOTIIICHKH, €CTECTBEHHO BO3HUKIIIETO OMOIIEHO03a, (JOPMHUPYIOIIETOCS Ha KaXKIOM KOHKPETHOM
MPOM3BOICTBE B 3aBUCUMOCTH OT COCTaBa CTO Y-HBIX BOJ U BRIOPAHHOTO PEKMMa OUYMCTKUA. AKTUBHBIN HJI
NpeJICTaBIsIeT CO00H TEMHO-KOPUYHEBBIE XJIOMbS, PA3MEPOM JI0 HECKOJILKHX COTEH MUKpOMeTpoB. Ha
70% OH COCTOWT U3 )KUBBIX OpraHu3MoB 1 Ha 30% - U3 TBEpABIX YACTHUIl HEOP-TAHIMYECKOM MPUPOIBI.
JKuBble opranu3Mbl BMeCTE ¢ TBEPABIM HOCUTENEM 00pa3yIOT 300TJIel - CUMOMO03 MOIMYJISIHN
MHUKPOOPTraHU3MOB, TOKPHITHIN O0IIEH CIM3UCTON 000J109K0i. MUKPOOTraHU3MBI, BBICIICHHBIE U3
aKTHBHOT'O MJIa OTHO-CATCSA K pasnuuHbIM pomam: Actynomyces, Azotobacter, Bacillus, Bacterium,
Corynebacterium, Desulfomonas, Pseudomonas, Sarcina u ap. Hanbonee MHOroUnCIIEHHBI

6aKTepI/II/Ip0)_'[a Pseudomonas, O KOTOPLIX YIIOMHUHAJIOCh paHEC. 17



Tema 8. IMMYHOOMOTEXHOIOTMS KAK TUH U3 Pa3/ieIoB OMOTEXHOJIOTHHU
CuryanuonHas 3ajiava 8
W3BecTHO, YTO TJIaBHBIM KOMIIOHEHTOM HMMYHOXHMHYECKOW pEaklHy SIBISIOTCS aHTUTEIa
(MMMYHOTJIOOYJIMHBI), TMPENCTABISIONIME COOOH OENKM CHIBOPOTKH KPOBH, CHHTE3HpYEMBIE B
OpraHW3Me YelIOBeKa B KaYeCTBE MPOSBICHHS 3allUTHOW peakiuu (MMMYHHTETa) MPH TOMAIaHWA B
HEro 4Yy>KEpPOAHOTO BemecTBa (KCEHOOMOTHKA).
ComnocraBbTe QPyHKIMA HIMMYHOTJIO0YJIMHOB (aHTUTEN):

¢ UX KjaccuuKanueit M CTpyKTypoi;

CO CXeMOH B3aUMOJIEHCTBHS aHTUT€HA C aHTUTEIIOM, TIPECTaBICHIEM O CTPYKTypEe aHTUTeHa;

C MPUHUHUIIAMH PACHIMPEHUS MPEJETIOB YyBCTBUTEIBLHOCTH M TOBBILICHUS CHENU(PUIHOCTH
UMMYHOXUMHUYECKHX TECTOB.
OtBer
OCHOBHOH 3JIEMEHT CTPYKTYPHl aHTHUTEN - 4YeThIpeXLeNovyeyHas MOJIEKyJa, COCTOSIIas M3 JABYX Iap
UJCHTUYHBIX MOJIMNIENTHIHBIX mernei: terkux (L) u tsoxenbix (H). Bee menu coequaeHsr
TUCYTH(GUIHBIME CBA3SIMH. K TSOHKENTBIM TeTsiM KOBAJICHTHO MNPHUCOETUHEHBI OJNHUTOCAaXapHIHbIE
¢parmenTsl. Pasnudaror 5 kimaccoB mMMmyHoOrnmoOynmuHOB uenoBeka: I1gG, IgM, IgA, IgE, IgD,
MOJIMTICIITUIHBIC IIETIM KOTOPBIX O0pa3yIoT IJIO0YJISIPHBIC JOMEHBI, cocTosme u3 110-115
aMUHOKHCIIOTHBIX OCTAaTKOB. VIMEHHO OHHM W ONpENeNsioT OHWOIIOTHYECKHE CBOWCTBA
UMMYHOTTIOOYTHMHOB. BapraOenbHbie MOMEHBI JIETKHX WM TSDKETBIX Ieneidl o0pa3yroT aKTUBHBINA
LHEHTP aHTUTEN COOTBETCTBYIOLIEH CIEMUPUUHOCTH. AHTHTENA (OPMUPYIOTCS TOJIBKO K HEOONBIINM
y4yaCTKaM Ha HOBEPXHOCTU MOJICKYJIbLI 6eHKa, KOTOPBIC HA3bIBAIOTCA AHTUICHHBIMU ACTCPMHUHAHTAMHU
U TIPEACTABISAIOT COOOM BBIMYKIIBIE YaCTH MOJICKYINBI, KOTOPbIE MOTYT BXOJIUTH BHYTPh aKTHBHOTO
LCHTPpAa aHTHUTCII. B ciydac 63KTCpI/IaJ'II>HI)IX KIJIIETOK TaKUMH ACTCPMHUHAHTAMHU CJIIY)KaT KOPOTKHUEC
nenoyku u3 3-5 ocrarkoB CaxapoB, 00pa3yOIIUX CTEHKY OaKTepHid.
HuskoMonekymsipHble COSAMHEHHUS, B YaCTHOCTH JIEKapCTBEHHBIE BEIECTBa, CaMU IO cede He
MOTYT BBI3BIBaTh OOpPAa30BaHWE aHTUTEN. TakWe COeAWHEHWS Ha3pIBAIOT ranTeHamMu. OJHAKO eciin
OHU NPUCOCAUHAIOTCA K MAaKPOMOJICKYJIC, OpraHU3M HaUYWHACT BI)Ipa6aTI)IBaTI) K HUM aHTHUTEIIA.
Ha niepBoii cragun ”MMyHOXMMHUYECKOM pEeaKIMK IPOUCXOIUT «CKICUBAHUE) aHTUTCHA U AaHTUTENA, 4
BTOpas UIET C 00pa30BaHNEM KOMIUIEKCOB CIIO)KHOTO COCTaBa, YTO OINPENENSIeTCS TOMYyTHEHUEM
pactBopa 100 BhIMageHueM ocajika. Tak, eciii B MPOOUPKY C pacTBOPOM, COJIEPKAIUM MOCTOSHHYIO
KOHOCHTPAWIO aHTUTECT 1 MCUCHOT'O aHTUT'CHA, )Z[O6aBI/ITB Pa3iIMYHBIC KOJIMYCCTBA HEMCEYCHOI'O
aHTUIeHAa, TO KOHIIEHTPAIWs KOMIUIEKCA aHTUTECH-aHTHUTENO C METKOW OyJeT oOpaTHO
MPOTOPIIMOHATbHA KOHIIGHTPAIMM HEMEUYeHOro aHtureHa. s pacuivpeHus IpeneioB
YYBCTBUTCJIIBHOCTU W IMOBBINICHUA CHeHI/I(i)I/I‘IHOCTI/I HUMMYHOXUMUYCCKUX TECTOB B OAWH HU3
KOMIIOHEHTOB CHCTEMBI BBOJISIT MapKep, KOHIIEHTPAIIHIO KOTOPOTO MOYKHO JIETKO OTPEAEITUTh.

Tema 9 .IlepcnexkTnBHI pa3BuTus 6MoTexnoornu B XXI Beke

CuryauuonHas 3axava 9

B noucke u co3nannu Hanbonee 6e30macHbIX U 3)(HEKTUBHBIX JIEKAPCTBEHHBIX CPEICTB OOJbILIAs POJIb
OTBOJIUTCSI TAPreTHOMY CKpUHUHTY. OOBSICHUTE, YTO TAKOE TAPreTHBIM CKPUHUHT U KaK OH paboTaet?
OtBet. Ha npumepe ckpuHUHTa aHTHOMOTHUKOB. B KIIMHMKe B HAcTOAIIEe BpEMS HCIIOIB3YeTCs TOpsIIKa
JBYXCOT IIPUPOAHBIX U CHHTETHUECKHX aHTHOAKTepUalbHBIX BellecTB. Kaxkaple U3 HUX MMEET CBOIO
muieHs. Kak npaBuito, 310 ninn ¢pepMeHThl, Wi puOOCOMHBIN O0e0K. Beero peann3oBaHHBIX MUIIEHEH
TaKXe OK0JIO IByXcOT. Ciie/10BaTeNIbHO, I0AaB-JISOIee KOJIMYECTBO I'€HOB B KAadEeCTBE MUILEHEH JUIs
aHTHOAaKTEepHaJbHBIX areHTOB BCE elle He Hcmonb3yercs. s

JIOKa3aTeNIbCTBA «CYIECTBEHHOCTH» (HEOOXOIUMOCTD TeHa VISl )KU3HEAEATEIbHOCTH KIETKH) TeHOB
MIPUMEHSETCS] Me-TOJI M30MPaTEeNbHOTO «BHIOWBAaHWSA» T€HA W3 T€HOMa C TMPOBEPKOW BBDKHWBAHUS
OopraHm3Ma Mocje TaKoil MpOIeaypbl, KOTOPBIA TPEACTaBISAET OONBIION WHTEPEC KaK TEXHOJIOTHS
CKPMHHMHIra BelecTB. TpaaulMOHHO NEPBUYHBIA OTOOp

MIOCJIETHUX MPOBOJMUTCS IIyTEM UCHBITAHUS UX IEHCTBUS HAa POCT TECT-KYJIBTYPbl MUKPOOPIaHU3MA.
BrICOKOaKTHBHBIE BEIIECTBA, OTOOpAaHHBIE HA 3TOM 3Tarle, IPOXOAAT JaJbHEHIINe UCIIBITaHus, B
YaCTHOCTH ONpeessieTcs aHTUMHUKPOO-HBIH CIEKTP MX JICHCTBUS M aKTUBHOCTD B OIBITaX Ha
71a00paTOPHBIX KUBOTHBIX, 8 TAK)KE TOKCUYHOCTD ISl OpraHU3Ma.

IIo 3aBepiieHUHN NOKJIMHUYECKUX UCTIBITAHUI B CIIy4ae MOJyYEHUS MOJIOKHUTENBHBIX PE3YIbTATOB
CTaBUTCS BOIIPOC O Tiepeaye Ipernapara B KIMHUKY, 3aT€M HadyMHAeTCs YIIIyOJeHHOe H3y4YeHHe
MeXaHU3Ma JEHCTBHS aHTHMUKPOOHOTO CpeACcTBa Ha CyOKJIIETOYHOM U MOJICKYJISIPHOM YPOBHSX; €.
BEJIETCS ITIOMCK €r0 BHYTPUKIETOYHOW MUIIEHU — TapreTa.



[anee BIABIISIETCS T€H, KOJUPYIOMNNA 00pa30BaHNE 3TOM MaKpOMOJIEKYJIBI, FIIH TEHBI, KOTOPbIE
KOAMPYIOT 00pa30BaHHE MaKpOMOJIEKYJ, BXOAAIINX B MaKpOMOJEKYJSPHBIM KomIuiekc. [lo HOBOIA
TEXHOJIOTHH CKPHHUHTA UCIOJIB3YIOT HH(OPMAIUIO O TIOJHOCTHIO CEKBEHUPOBAHHOM T'€HOME MAaTOTeHA
Y HAJIMYHMU B HEM «CYIICCTBEHHBIX» TCHOB. B J1abopaTtopusx, paboTaroIIUX 10 CO3JaHUI0 HOBBIX
AHTUMHUKPOOHBIX CPEJCTB, MIPEIBAPUTEIHHO BEIONPAETCS T€H, KOTOPBIN OyeT HCITOIB30BaH IS X
WCTIIBITAaHUS KaK TapreT. TapreTHbI CKPUHHUHT ITO3BOJIIET B COOTBETCTBAY C BRIOOPOM T€Ha OTOMPATh
OMOJIOTMYECKY aKTUBHBIC BEIIECTBA C 3alNIAHUPOBAHHBIM MEXaHU3MOM JICHCTBHS (B OTJIMYHE OT
TPaIUIIMOH HOTO, KOTJa TIOMCK UIET «OT KJIETKU K TEHY»).

2.4. TIlpoBeieHne KPYIJI0ro €Toja mo TeMe. BHOTEXHOIOTHS — COBpEeMEHHBIEC HApaBIeHUs U
MIEPCTIEKTHUBHI PA3BUTHUSI MEIUIIMHCKON HAyKU

IIK-18 CIOCOOHOCTHIO K YYACTHIO B IPOBeIeHNN HAYYHBIX HCCIIEA0BAHUM

1 CBsi3p  OMOTEXHOJOTMH ¢ (yHIAMEHTAIBHBIMH HayKaMH. BHOMEIUIMHCKHE TEXHOJIOTHH
(monsTHe).

2 Pewienne cuTyalmoHHbIX 3a/1a4

3 BbuoTexHoNOrmYecKye MPOAYKTHl HOBBIX MOKOJEHHH. IlepCHeKTHBBI pa3sBHTHS HAayYHBIX H

MIPAKTUYECKUX HampaBieHU 6norexHonoruu. [Ipumepsr.

IK-19 TFOTOBHOCTBHIO K YYACTHIO BO BHe/[peHHH HOBBIX METO/I0B U METOANK, HANIPABJIEHHBIX HA
OXpaHy 310POBbS I'PaKIAAH

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

2 Pemenne cuTyanmMoHHBIX 33129

3 [epcriekTHBBI pa3BUTHUS HAYYHBIX U IPAKTUUECKUX HANPABICHUH OMOTEXHOJIOTHH.

3. lIpoMe:xxyTOUHAS aTTeCTAIMS MO TUCHUILINHE (MOAYJII0) BKJIIOYAET B ce0sl IK3aMeH

3.1. ®opma NpoMeKYTOUHOH ATTECTAIUN — IK3aMeH

Bomnpocsr k 3x3ameny(I1K-18,ITK-19)

1.Ilpenmer u 3aaun OMOTEXHONOTHH.. CBsI3b OMOTEXHOJIOIUHU C (HyHIAMEHTAIbHBIMA HAyKaMH.
2.buocunte3 BAB (Ononorndeckn akTHBHBIE BEIECTBA) B YCIOBUAX IIPOU3BOCTBA.

3. buomeunmHckue TexHosnoruu. [lporpamma « ['eHoM» 1 OUOTEXHOIOTHS .

4. YxaxnTe ILend, [OCTUTaeMble C TIOMOLIbIO KJIETOYHOM wuHXeHepuu. llpuBenute npumepsl.
[IporomnactupoBanue. ['uOpuIOMEL.

5.0mpenenure TOHATHE W MPEJACTABbTE  KIACCU(PHUKAIMIO OHOOOBEKTOB, HCIOJb3YEMBIX B
OMOTEXHOJIOTHH.

6.ITapameTpbl OMOTEXHOIOTMIECKOrO MPOLEcca, BAUAIOLINE Ha OMOCHHTES.

Bugp! nporieccoB OnocunTesa

7.J1aliTe o0OLIyIO CXEMY U CTPYKTYPY OMOTEXHOJIOTHYECKOT0 TIPOIIecca.

8.MyTareHe3 1 METO/IbI BBIJICICHUS MYTaHTOB.

9.MexaHu3MBI peryssinuu OMOCHHTE3a aMHUHOKHCIIOT.

buocunTes nu3nHa. bBuocuHTE3 TPEOHUHA.

10.ITytn nmmoOunM3anuu GepMEHTOB U LEIBIX KIETOK.

11.Ilpumenenne MMMOOMIM30BAaHHBIX (PEPMEHTOB M OEJKOB B MEIMIIMHE HOBBIE MEPCHEKTHBbI CO3JaHMs
3¢ (peKTUBHBIX JEKapCTBEHHBIX CPENICTB.

12.0Onpenenenns noustui GLP , GCP, GMP.

13.0xapakrepusyiite aHTHOMOTHKM KaK OHMOTEXHOJOTMYECKHE TPOAYKTHl M YKAKUTE JOTOIHEHHS,
pacuMpsIoIue NepBoHavaIbHOE MOHIATHE aHTHOMOTHKA.

14 TIpoaykThl OMOTEXHOJIOTHYECKOTO MMPOU3BOJICTBA, OMACHBIE B IKOJIOTUYECKOM IUIaHE.

15.Ilpuunna BBenenus mexxayHapoaubix npasuit GLP , GCP, GMP .

16.MeTabonu3m MUKPOOHOH KIETKU M €ro BIMsSHHE Ha OMOTEXHOJIOIMIO IPOU3BOJCTBA JIEKAPGEBCHHBIX
CpPEJCTB.



17.HarmmmonaneHbIE, peruoHagbHbIC TpaBuiaa GMP

18.ITyTi OMOCHHTE3a CTEPOUIHBIX TOPMOHOB B OpraHu3Me (XOJCCTEPHH).

19.bruotexHonornuecKkoe MpOU3BOACTBO pPeKOMOMHAaHTHOro uHcynuHa. [IpemmymiectBa, mpoOiIEMEI,
MEePCIECKTHUBBL.

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

21. IMMyHOOHOTEXHOJIOTHYECKHE TIpenapatsl. [lomydenue BakuH, CHIBOPOTOK.

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

23.B03MOKHOCTH Pa3BUTHS UCIIOIB30BaHMS OMOTEXHOJIOTHH B IOJYYEHHH KyJIbTYpHl KIETOK M TKaHEH
pacTeHuil Ipy MOJIyYSHNUH JICKAPCTBEHHBIX CPEICTB.

24. OcHOBHBIE MUKPOOHOJIOTHUECKUE TPAHCPOPMAIIIH CTEPOUAO0B POMBILIIICHHOTO UCTIONb30BaHHS.
25.Ykaxxute 0COOCHHOCTH TEXHOJIOTHU MPOU3BOICTBA BOJIOPACTBOPUMBIX BUTAMUHOB.

26.'enOMHKa 1 aHTUMHUKPOOHBIE (hapManeBTHIECKHE TPETapaThl.

27 VIMMyHOOMOTEXHOJIOTHSI BAKIIMHHBIX TIPEMapaToOB.

28.0praHu3anusi KOHTpOJIS 32 OXPaHOW OKpYKarolled cpeasl B YCIOBHAX OHOTEXHOJIOTHYECKOTO
IIPOU3BOACTBA.

29.0xapakTepu3yiTe TEXHOJIOTHH TTOIYIEHHS JIEIeOHBIX U THarHOCTHYECKNX CHIBOPOTOK.
30.ITepcriekTUBBI pa3BUTHSI OMOTEXHOJIOTHH B MOJTYYCHUH BUTAMUHHBIX IPENapaToB.

31.Metoapl MHUKPOOHMOJIOTHYECKOTO W OHMOXMMHYECKOTO KOHTPOJS B IPOW3BOJCTBE IPEMapaToB
MPOOHOTHKOB (ITPAKTHYECKAS YACTh).

32.buotpancdopmManysi Kak MNEPCHCKTHBHOE HANpaBlICHHWE B TOJNYYCHUH JIEKAPCTBEHHBIX CPEICTB HA
OCHOBE KYJIBTYp KJIETOK PAaCTECHHIA.

33.UmmynodepmenTHoiii aHamm3 (MDA) B mMeaunuHCKON mpakThke. BO3MOKHOCTH OHOXUMHYECKOTO
aHanmu3a. IMMyHOXHUMHUYECKHE METO/BI.

34. llenu OuoTEexXHOJIOTa MPH COBEPIICHCTBOBAHUN OMOOOBEKTA.

35.0npenenenne aHTHMUKPOOHOH aKTUBHOCTH aHTHOMOTHKOB.

36.Texnuka 6e30macHOCTH B paboTe ¢ TEeHHO-HHXEHEPHBIMU IITAMMaMHU.

37.0co0eHHOCTH KYJIbTUBUPOBAHHUS IITAMMOB-TIPOAYIIEHTOB.

38.ITytn umMmMoOMH3auy GepMEeHTOB U LENBIX KIETOK.

39.IIpoMbIlIIEHHOE TPOM3BOACTBO PEKOMOMHAHTHOIO MHCYIMHA. KOHTPOIb KOHLIEHTpAlMK MHCYJIHHA B
KPOBH YeJIOBEKa.

40.ITpuBenute ocHOBHBIE TpaBmia crangapra GMP kK GMOTEeXHOIOTHYeCKOMY MPOU3BOJICTBY.

41.1. Ilpumenenus pepMeHTOB B OnoTexHONMOTHH. IMMOOMHM3aIiust pepMeHTOB.

42. buoTexHOJIOTUsl B NPOM3BOJICTBE BUTAaMMHOB. BomopactBopumble BUTaMHHBIL. JKupopacTBopuMBbIe
BUTAMUHBI.

43.ViMMyHOOHMOTEXHOJIOTHS KaK OJMH M3 Pa3JIelIoB OMOTEXHONIOTHH. IMMYHOOHMOTEXHOIOTHS (TIOHATHE).
HNMMyHHBIE CBIBOPOTKH. BakiuHel. PekoOMOMHAaHTHBIE BaKI[HEI.

44 MeToJ1pl KIETOYHOM WHKEHEPHH IS TTOJTyYSHHS JIEKAPCTBEHHBIX M JUArHOCTUYECKUX MPErnapaToB.
45.TexHomorust  KyJbTHBUPOBAaHHWS  KJIETOK MHKPOOPTaHM3MOB TMpPH  TOJIYYEHHH TIpEenapaTroB
HopModuopos. [Ipumenenne HopMoIOpOB.

46.CoBepIilieHCTBOBaHNE OMO00BEKTA METOJaMH TeHHON HHKCHEPHH.

47. IlpuMeHeHHEe HWMMOOUIM30BAHHBIX OHOOOBEKTOB TPU CO3JaHUU JICKAPCTBEHHBIX CPEACTB Ha
npruMepax NOJTy4eHUs] aMUHOKHUCIIOT.

48.TexHnuka 6€30MacHOCTH B pabOTe ¢ TEeHHO-HHXEHEPHBIMU IIITAMMaMHU.

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

3.2. Bonnpocsl 6a30B0ro MUHMMYMA 0 AUCHMILIHHE

1Ilpenmer u 3ajgaun OWOTEXHOJOrMH. Poib OHOTEXHOJNIOTMH B coBpeMeHHOW ¢apMmarmu. CBs3b
OMOTEXHOJIOTUH C PYHTaMEHTANBHBIMU HAyKaMH.

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

3. buomenunuHackue TexHoJoruu. IIporpamma « ['eHoM» B OMOTEXHOJIOTHA B MPOIECCE MPOU3BOJICTBA
JIEKapCTB HOBOT'O MOKOJICHUS. BHOTEXHOJIOTHS B 3apyOeKHBIX CTpaHaXx.

4. Uenun u 3agauu kiaeTouHol nwkeHepun. [Ipusenure npumepsl. [IpotoruactupoBanue. ['uOpuaombl.
5.0mpenenute TOHSATHE W NpPEACTaBbTe  KiacCH(uKamuio  OMOOOBEKTOB, HCIOJB3YEMBIX B
OMOTEXHOJIOTHH.

6. [TapameTpbl OHOTEXHOJIOTUIECKOTO MPOIIECcca, BIUSIONINE Ha OMOCHHTES.

Bunsl npouieccoB OnocuHTe3a. 20
7.daiite 00IIyIO CXeMY U CTPYKTYPY OMOTEXHOJIOTHYECKOrO IIpoIecca.



8.MyTareses u METOb! BBIACICHUS MyTaHTOB.

9. MexaHU3MBI PETYIIAINA OMOCHHTE3a aMUHOKHUCIIOT.

10. Ilytn uMmoOuIm3anuu (epMEHTOB H LETBIX KIETOK.

11.0npenenenus nousituit GLP , GCP, GMP.

12.0xapakrepusyiiTe aHTHOMOTHKH KaK OHMOTEXHOJOTHYECKHE MPOMYKTHl M YKaKHUTE JOTOJHEHUS,
pacLIMpsIOIINe IePBOHAYAIBHOE IOHATHE AaHTUOMOTHKA

13.I1lyt buocHHTE3a CTEPOUTHBIX TOPMOHOB

14. broTexXHOJIOTHYECKOe TPOM3BOJICTBO PEKOMOWHAHTHOrO WHCyNWHA. [IpenmymiecTBa, mpoOiIemsl,
HEPCIEKTUBBL.

15.iMmyHOOMOTEXHONOTHYEeCKHEe Tipenapathl. [loidydenune BakiuH, CHIBOPOTOK.

16.I'eHOMIKa U IPOTEOMUKA, UX 3HAYCHHE JJIsl CO3/IaHHA JIEKAPCTBEHHBIX CPEACTB

17. OcHOBHBIC MUKPOOHOIOTHIECKUE TPaHCHOPMAITIH CTEPOHIOB IMTPOMBIIIIEHHOTO UCIIOIB30BaHHUS.
18.I'eHOMIKa U aHTUMHKPOOHBIE (PapMalleBTUYECKHE TIPETapaThl.

19.Knaccuduxanms BakiuH .

21.0Opranmzanysi KOHTPOJIS 3a OXPAaHOW OKpPYKAMImeH CcpeApl B YCIOBHAX OHOTEXHOJOTHYECKOTO
IIPOU3BOACTBA.

22.0OxapakTepu3yiTe TEXHOJIOTHU TOIYUEHHS JIe€4eOHBIX U TUArHOCTHYECKIX CHIBOPOTOK.
23.IlepcrieKTUBBI pa3BUTHsI OMOTEXHOJIOTUH B OJTYYEHNH BUTAMUHHBIX IPENapaTos.

24 Metoapl MHKpPOOHOJOTHYECKOTO M OHMOXMMHYECKOTO0 KOHTPOJIS B IPOU3BOJACTBE IPENapaToB
NPOOMOTHKOB (IPAKTUYECKAS YaCTh).

25..buotpanchopmanusi Kak NEPCIEKTHBHOE HANpABICHUE B IMOJYYCHUH JIEKAPCTBEHHBIX CPENCTB Ha
OCHOBE KYJIBTYP KJIETOK PaCTEHHH.

26. UmmynodepmenTrblii ananu3 (MUDA) B MeIWIMHCKON MpakTuKe. Bo3MOXKHOCTH OMOXMMUYECKOTO
aHanmu3a. IMMyHOXHUMHUYECKHE METO/BI.

27. llenn 6roTEXHOJIOTA MPH COBEPIICHCTBOBAHUHN OMO00OBEKTa

28. OmpeneneHrie aHTUMUKPOOHOI aKTHBHOCTH aHTHONOTHKOB.

29. TexHuka 6€30MaCHOCTH B paboTe C TeHHO-UHKEHEPHBIMH [ITAMMAaMHU.

30.0co6eHHOCTH KYIbTUBUPOBAHUS IITAMMOB-TIPOTYLIEHTOB.

4. MeToguyecKue MAaTepHAJIbI, OMNpedeIsolNIie TNPOUeAYPHl OINEeHUBAHUS 3HAHMI, YMeEHWId,
HABBIKOB U (WJIM) OMBITA JeATEIbHOCTH, XapaKTePH3YIOIIMX 3TaNbl (JOPMHUPOBAHUS KOMIETEHIHIA.
OCHOBHBIMHM dTanamM (OPMHUPOBAHHS YKa3aHHBIX KOMIIETCHIUH TPU H3YYEHHH OOYYaloNIMMHUCS
JUCLUIUIMHBL SIBIISIIOTCS  TIOCJICAOBATEIbHOE H3YyYEHHE COJEPKATEIbHO CBA3AHHBIX MEXAYy Co0oM
pasoenog (mem) y4eOHBIX 3aHATHH. V3ydyeHne Kakaoro paszzuena (TeMbl) TperojaraeT OBIAICHHE
00yYaroIuMHCs HEOOXOIUMBIMHI KOMITETCHIIUSIMH. Pe3ynbpTar arTectanuy o0ydaromunxcs Ha pa3InaHbIX
sTanax (OpMHUPOBAHHS KOMIIETEHIINH ITOKa3bIBAET YPOBEHb OCBOCHUS KOMIETEHINH 00YyJalOIIUMUCS.
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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 IIMCBMCHHBIX
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,
TUTAHUPOBAHUS
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
METOA0JIOTU
€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
HaBBIKM 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 METOIUK, | IIEPCIEKTUBBI 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 | mepcreKTuB
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 HammpaBJICHHBIX 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 IEATENEHOCTH | 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. lkana, ¥ 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 | MPENoJgaBaTesb
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 ONEHUBAHUS KOMIIETEeHIUIi (Pe3yJILTATOB OCBOEHMS)

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
YBSI3BIBATh TEOPUIO C MIPAKTUKOM, TpHUEM He 3aTpyJHSIETCsS ¢ OTBETOM IPH BUJIOM3MEHEHUH 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 TBEPAO 3HAECT MaTEpHall, TPAMOTHO U IO CYLIECTBY
u3JIaraet ero, He JOIMYCKas CyIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC, BIa/IeeT HEOOXOJUMBIMH
HaBBIKAMH U IpU€MaMu 0OOCHOBaHMS CBOETO OTBETA.

* OueHka "yIoBIETBOPUTEIBHO" BBICTABIISIETCS CTYACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO OCHOBHOIO
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 3HAUUTEIBHOM YacTu
MPOTPaMMHOTO MaTepualla, JOMyCKaeT CYIECTBEHHBIE OIMOKH, HEYBEPEHHO, C OOJBIINMH
3aTpyJHEHUAMHU U3JaraeT MaTepual.

* Kak npaBusio, onieHKa "HEYAOBIETBOPUTEIBHO" CTABUTCS CTYACHTaM, KOTOPBIE HE MOTYT U3JI0KHUTH 0e3
omnOO0K, HOCAIIMX MIPUHIHUITHAIBHBINA XapaKkTep MaTepuall, U3J0KEHHBIA B 00s3aTENbHON IUTEpaType.
J1s cTaHAAPTU3MPOBAHHOTO TECTOBOI0 KOHTPOJIS:

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

OneHKa «XOPOIIIO» BBICTABIIICTCS IPH BBIITOJIHEHUH 0e3 ommbok 6onee 70 % 3amannid.

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, CTHIMCTHYECKHE OIIMOKH 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 COJIEp)KaHHEe B IEJIOM SBISETCS HaydHbIM. Mmmoctpanun
(rpaduueckre, My3bIKalbHbIC, BHUIECO0) COOTBETCTBYIOT TeKCcTy. Opdorpaduyeckue, MyHKTyallMOHHBIC,
CTWJINCTUYCCKUEC OIUOKU MPAKTHYECKU OTCYTCTBYIOT. HabOphI YMCIIOBBIX JaHHBIX MPOUILTIOCTPHPOBAHBI
rpadukamu 1 auarpammamu. HMHpopmarius 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, CTIIIACTHYeCKHe omnoku. HaGopsl
YUCIIOBBIX JAaHHBIX 4Yallle BCEro IMPOWJUTIOCTPUPOBAHBI TpadukamMu u auarpammamu. WHbopmarus
SIBJISIETCSI aKTyallbHOM U coBpeMeHHOM. KitoueBble c1oBa B TEKCTE Yallle BCETO BBIICICHBI.

OLeHKa «HEYAOBIECTBOPUTEIBLHO» BBICTABISETCS, C€CIM COJACPKAHUE HE SBIACTCA HAYYHBIM.
Wnmoctpatin  (Tpadmaeckne, My3bIKaldbHBIE, BHE0) HE COOTBETCTBYIOT TeKCTy. MHOro
opdorpapuueckux, MyHKTYyallMOHHBIX, CTHJIMCTUYECKHX OIMOOK. HaOopbl 4YHCIOBBIX JaHHBIX HE
MPOWJLTIOCTPUPOBAHbI rpadkamMu U nuarpamMmamu. MHpopmalus He NpeAcTaBiseTCs 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(hopMyITMpOBaHbl 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 0OOCHOBAHO 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 ONMTUOKHN 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 — TIOBHIIEHHBIA. 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 ) OCBOCHEI MTOJIHOCTEI0. Y POBEHb OCBOCHHS KOMIIETEHIINN — JOCTAaTOYHbIN. OOyJaromuiics
pemiacT MOCTAaBJICHHBIC 3a1a4l, MHOT Ia AOITyCKas OIHI/I6KI/I, HE MPUHIUIIMAJIBHOTO XapaKTepa, JIETKO
WCIIPABISIET UX CAMOCTOSTENHLHO MIPH HABOSIINX BOTPOCAX MPENoIaBaTels; JIeMOHCTPUPYET BIaICHUE
MpeTyCMOTPEHHBIMI HaBBIKAMH U YMEHUSIMH Ha OCHOBE HCIIOJI30BaHUS TIOJTYYCHHBIX 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, TIOJTHO, 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



JTUTEpaTypsl, BO3MOXHBI MEIIKHE 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 OMIMOKU B OCBEIICHUH PUHITUITHATBHBIX, KITFOYEBBIX BOITPOCOB.
OrneHKa «HEYIOBIETBOPUTEIHHO» BBICTABISETCS, €CIM IIPH OTBETE Ha BOMPOCH OMIeTa y CTyAEHTa
OTCYTCTBYIOT NIPHU3HAKH COPMHUPOBAHHOCTH KOMIICTEHIIMI, HE MPOSBISIOTCS JaXKe IMOBEPXHOCTHBIC
3HaHHAA TI0 CYIIECTBY IIOCTABIEHHOTO BOMPOCA, IUIOXO OPHEHTUPYETCS B 003aTeIbHOMN INTEpaType.
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