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0. MukpoOHasi KyJbTypa
B. KJIETOYHAsI KYJIbTypa
I. paCTUTEJIbHAsL KyJIbTypa

Knerounas nHxxeHepusi OCHOBAaHA HA:

a. CKpeIMBaHUU PACTCHUN

0. orbope pacTeHul U JKUBOTHBIX

B. KYJIbTUBHUPOBAHUHU KJICTOK BHE Opl"aHI/I?:Ma>X<

I CHHTEC3€ I'CHOB U BHCAPCHUH UX B KJIICTOUYHBIC KYJIBTYPbI

[TepBbie SKCIIEPUMEHTBHI, MOKA3aBIIHE, YTO JKUBOTHBIE TKAHU BO3MOYKHO
HEKOTOPOE BpPeMsl KyJIbTUBUPOBATH B (DM3UOJIOTHUECKOM PacTBOpE in Vitro
TIPOBEJT:

a. Y. Py (Poykc)

6. P. Xappucon *

B. K. bepHapa

r. I'. Kenep

JI71s1 KIEeTOYHOM KyJNBTYPBl XapaKTEPHO:

a. KOHTPOJIb TUHAMHYECKUX CBOWCTB

0. cocTosiHNEe OMOXUMHYECKHX MPOIIECCOB B KJIETOYHOH KyJIbType
MaKCHUMaJIbHO MPUOJIMIKEHO K YCIOBHAM 1N VIVO

B. XapaKTe€pPHA THCTHOTHUITHMYECKAs CTYPYKTypa

I. OTCYTCTBHE CTPYKTYPHOH OpraHu3anuy™

JIs1 CyCIIeH3MOHHON KYJIbTYPBI KJIETOK XapaKTEPHO:

a. mpeKparieHue npoaudepanuy KJIETOK, BCISACTBIE HCTOLIEHUS CPEbI
0. pacnoJio’KeHHe KJIETOK B BHJE B3BECH B POCTOBOH cpene™

B. BBICOKasl IUIOTHOCTD KJIETOK Ha €UHUILIE MJIOLIAAN IPOCTPAHCTBA

I. CKauK00Opa3HOe U3MEHEHHE KJIETOYHOTO MeTabonn3Ma, BCIEACTBUE
NEePUOJUYECKON 3aMEHBI CPeibl

Brniepsrie MeTOnMKy mOyUeHHsI THOPUIOM pa3paboTau:
a. bub u DBuUHr

6. Koxnep u Mumreiin*

B. Cummc u Ctugnman

r. Xeiidauk 1 Mypxen

OnHoit U3 HarboJIee YacTO UCTIONb3YEMbIX CEIEKTUBHBIX CHCTEM, IS
CO3MIaHMs THOPHUIIOM SIBISIETCS:

a. TAT-cpena*

0. Cpena Urna

B. Cpena MakKos

r. Cpena lynpbekko

J1jisl IepBOTO 3Tarna CIUSHUS KJIETOK XapaKTepHO:
a. BbICBOOOXKIEHHE TNIHKOIPOTEHUIOB

0. cOmmkeHne KIeTok™

B. CIIMSTHHE MeMOpaH

r. 00pa3oBaHMe JUIMUIHBIX MULEILT

Boznyx Hag nuTaTenbHON Cpenoi mpu KyJIbTUBUPOBAHUH (PArMEHTOB
OpPraHoOB U TKaHEH:

a. OMM30K K aTMOC(EepHOMY BO3IYXY

0. conepxkur 10% CO, *

B. conepxkut 20% CO2

T. HACBILIEH KHUCIOPOAOM

MonekysipHast OMOJIOTHST U3y4aeT:

*.
A mpoTtekaHue OUONOrHYECKUX MPOIIECCOB HA MOJICKYJISIPHOM YPOBHE™;
b cTpoenue knerky;




B mopdonorudeckoe u ¢pusnogornueckoe MHOroobpasue 0akTepuii u
BHUPYCOB.

H3menenne nocaenosareabHOCTH Hykjaeotuaos B JJHK — sto:
A XpomMOcOMHasl MyTalus,

b reanas myranus*;

B renoMHas myTtauus.

O01mast popMyia aAMUHOKHUCIIOT:

A NH—ClH— COOH
R
b
NH; - ClH— CH
R
B*

NH; - CIH - COOH

R

AMHHOKHUCIIOTBEI MOTYT MPOSIBIISATh CBOMCTBA:
A KHUCIIOT;

b ocHoBaHwMii;

B BepHbI 00a BapuaHTa OTBETA™.

OkoOHUYaHUE TTOJIUMENTH/IA, COMIEPIKAIIEEe AMUHOTPYIIITY, HA3bIBAETCS:
A C — koner;

B N — koHner*:

B nentuaHas ¢Bs3b.

Monomepamu OEITKOB SIBJISFOTCA:
A HYKIIEOTHU]IBI,

b nykneocomsr,

B aMUHOKHCTIOTBI™.

Hyxneotun — 370 MOHOMED
A OeJKOB;

b HyKJIEHHOBBIX KHUCIIOT;
B >xupos.

[IpocThie OeNKu COCTOAT:

A TOJNBKO U3 HYKJIEOTUIOB,;

b TOMBKO U3 aMUHOKHUCIIOT™;

B 13 aMUHOKHCIOT ¥ HEOETKOBBIX COEIUHEHHI

besiku, KOTOpBIE PacTBOPSIFOTCS U B BOJE U B PACTBOPE COJIeH, HA3bIBAIOTCS:
A anpOymuHBI,

b rnobynunsr*;

B ¢pubpusnspable Genku.

B crpoennu 6enkoB pa3nuvaroT:

A 71Ba ypOBHsI OpraHU3aLuy MOJIEKYJIBI,

b Tpu ypoBHsl opraHuzaLuy MOJIEKYIIBI |

B gerbIpe ypoBHS OpraHu3aliii MOJIEKYJIbI™.

[Momunentua obpasyercs myTem:
A B3auMOAENCTBHSI AMUHOTPYIII ABYX COCEAHUX aMUHOKHUCIIOT;,
b B3anMoneHCTBISI aMUHOTPYTIITBI OTHOH aMHHOKHCIIOTH! M KApOOKCHUIIBHOM




TPYIIIBI APYTOH aMHUHOKHUCIIOTHI™;
B B3anmonencTBIsI KapOOKCHIIBHBIX TPYI IBYX COCEIHUX AMUHOKHCIIOT.

CreneHb criipanu3ayy Oesika XapakTepH3yeT:
A TepBUUHYIO CTPYKTYpY Oenka,

b BropuuHnyto cTpykTypy Oenmka*;

B Tpernunyo cTpykTypy Oenka,;

JAHUTE OTBETHI HA BOITPOCHI TECTOBBIX 3AJTAHUM 2
YPOBHA (HECKOJIBKO NTPABWIBHBIX OTBETOB)

Konuermus "IIpenena Xeiidnuka" u paspaborka Teopuu GpeHomeHa
crapeHus ObLTa OCYIIECTBIIEHA B:

1. 1955 rony

2. 1961 romy *

3.1937 rony

4. 1968 rony*

O06pa30BaHNIO IOCTOSIHHON KJIETOYHOM KYJIBTYPBl COOTBETCTBYIOT
cnenyroimue MophoPpU3HOIOrHIeCKre OCOOEHHOCTH KJIETOK:

1. yBenu4eHHe reTeporuIONIHOCTH 1 aHEeYIJIOUTHOCTH *

2. yBeIM4eHUE BPEMEHU YABOCHHUS KJIETOK *

3. ymeHbIueHne 3P HEeKTUBHOCTH KIOHUPOBAHUS

4. yBenn4eHHe 3aBUCHMOCTH OT cyOcTpaTa

[Tepexon KIETOYHOH KyJIbTYPHI B CTAIIMOHAPHYIO a3y CBsi3aH C:
1. HapymIeHneM UTOKHHE3a *

2. BupycHoll nH(pekumei

3. HCTOILIEHUEM MUTATEbHBIX BELIECTB

4. ykopoueHuem tejomep™

OnHO¥ U3 MPUYMH KOHTAKTHOTO TOPMOKEHHUST POCTA KIIETOK B KJIETOYHON
KYJBTYpPE SIBISIETCS:

1. HaKoMJIeHNE B MUTATENIbHON Cpeie MPOIYKTOB METa0OIU3Ma KJIETOK *
2. yBeNMYEHHUE JTOJU KJIIETOYHON TOBEPXHOCTH OOPAIEHHOH K BHELIHEH
cpene

3. obpazoBanue prOpPOHEKTHHA HA KJIETOYHOH TTOBEPXHOCTH

4. ymenbineHue npoaykuunu SP-0enka (KJI€TOYHOTO MOBEPXHOCTHOTO
Oenmka)*

Tpancdopmarust KJIETOK 3TO:

1. cnusiHUe COCEMHUX KJIETOK HAXOISIINUXCS B KJIETOUHOU KYJIbType

2. HeoOpaTUMOe H3MEHEHUE POCTOBBIX U MOP(OIOrHIECKHX CBOHCTB KJIETOK
*

3. oOpaTuMoe H3MEHEHHE POCTOBBIX U MOP(OJIOrHIECKHX CBOHCTB KJIETOK
4. amanTanys KJIETOK HAXOIAIIHNXCS B KYJIBTYPe K (pakTopaM OKpysKaroIen
cpenbr™

Bo3HUKHOBEHHE T€HOMUKH KaK HAYYHOH TUCLUIIMHBI CTAJIO
BO3MOYKHBIM TIOCJIE:

a) ycra"oBieHus cTpykrypel JJHK*

0) co3maHMs KOHLEIIUU reHa

B) auddepeHIralnuy CTPYKTYPHBIX U PETYJISATOPHBIX YIaCTKOB reHa

r) TOJIHOTO CEKBEHUPOBAHUS T€HOMA Y Psiila OPTaHU3MOB™

Cy1LIecTBEHHOCTh FeHa Y TTATOMEHHOrO OpraHu3Ma — KOJHPYEMbIil F[EHOM
MPOAYKT HEOOXOAHM:

a) U pa3MHOXKEHUS KIETKH™

0) nus moanep KaHus JKU3HEAESITEIbHOCTH

B) Ul UHBAa3HMU B TKAHH

r) U1 HHAKTHBALMK aHTUMHKPOOHOTO BEIIECTBA




[Iporeomuka xapakTepu3yeT COCTOSIHUE MUKPOOHOTO MaTOreHHa:!
a) 10 (pepMEHTATUBHON aKTHBHOCTU™

6) 1o cKopocTH pocTa

B) TIIO 3KCIIPECCHU OeNKOB™

I) 10 HAXOXKAEHHIO MO KOHKPETHOM CTaJAUH POCTOBOTO IIHKJIA

JUis IoJTydeHus MPOTOIIACTOB M3 KJIETOK IPUOOB HCIIONB3YETCs
a) JH30LUM

0) Tpuncun*

B) “yaMTOUHBIN (pepMeHT  *

I) TerncuH

[IpeBpamenue kapAeHONIUIATUTUTOKCHHA B MEHEe TOKCUYHBbIHIUTOKCHH (12-
THAPOKCHIIMPOBAHHE) OCYLIECTBISIETCS KYJIbTYPOH KIIETOK:

a) Acremoniumchryso genum;

6) Saccharomyces cerevisiae;*

B) Digitalis lanata; *

r) Tolypocladium inflatum.

JIis IoJTydeHus MPOTOIIACTOB M3 OaKTEPHUANBbHBIX KIETOK
HCTIONb3YETCS:

a) nm3onum™

0) “ynuTouHbIl pepMeHT”

B) TPUICHH™

r) mnanavH

OObeauHeHe FeHOMOB KJIETOK Pa3HbIX BUJOB M POIOB BO3MOXKHO MPH
COMaTHYECKOH THOpUAN3ALNN:

a) TOJBKO B MPUPOAHBIX yCIOBHUSIX

0) TOJBKO B UCKYCCTBEHHBIX yCIOBHSX *

B) B MPUPOJHBIX U UCKYCCTBEHHBIX YCIOBUSIX ™

Bpricokast CTaOMIIBHOCTD MPOTOIIACTOB OCTHIAETCs TPU X PAHEHHU!
a) Bxonoxae*

0) B rUMEpPTOHHYECKOM cpene™

B) B cpene ¢ 100aBJIeHNEM aHTHOKCHIAHTOB

r) B aHaPOOHBIX YCIOBHSX

Hommstunerrnukons (I1917), BHOCHMBIH B CyCIIEH3UIO POTOILIACTOB!
a) CcnocoOCTBYeT UX CIUSHHIO™

0) mpenoTBpalaeT UX CIHMSHNE

B) TIOBBIIAET CTAOMJIBHOCTH CYyCIEH3UN ™

r) MpeNoTBpaLIaeT MUKPOOHOE 3apaskeHUe

JUis IpOTOIIaCTHPOBAHUS HANOOJIee IOAXOAAT CyCIIEH3MOHHBIE KYJIBTYPHI:
a) B mar-haze*

0) B crauuoHapHOH (asze

B) B JorapupmMuyueckoit paze™

r) B $ase 3aMeJICHHOIO POCTa

JAHUTE OTBEThI HA BOIIPOCHI TECTOBBIX 3AJJAHHU 3
YPOBHA BAJAHUA HA OINPEAEJEHUE COOTBETCTBUA)

Lens

1. reHHON UHXXEHEPUH

2. KJIeTOYHON UHXKEHEPUH 3TO:

a) MPEeoI0JIeBaHNE MEXXBHIOBBIX OapbepoB — 1,2

0) rubpunuzaiusi COMaTHUECKHUX KJIETOK — |

B) Iepeaya OTAEIbHBIX HACIEACTBEHHBIX MPU3HAKOB OHUX OPTaHU3MOB
apyrum — 1,2

r) cnocOOHOCTH HapabaThIBATh «4YeIoBeUYecKue» Oenku — 1




1) KIIOHUPOBAHUE TKAHEH MJTH LeJIbIX OPTaHU3MOB U3 OTHEJIbHBIX KJIETOK — 2

T XapakTepucTuka 1. CyCIeH3MOHHBIX KyJIbTYp; 2. aAr€3UOHHBIX KYJIBTYP
KJIETOK

a) BbICOKAsl arperupoBaHHOCTD — |

0) obpazosanuem rpymm u3 5-10 kierok — 1

B) OIMHOYHBIE KJIETKH — 2

I) mapHbIe KJIETKU — 2

T OcTtaHOBKa J1eNeHNs] HOPMAJIbHBIX KJIETOK MOC)e 00pa3oBaHUs MOHOCIIOS
OOBSICHSIETCST:

a. KOHKypeHLUeH 3a (pakTopbl pocTa v MUTATEIbHbIC BEIEeCTBA

0. hbopMoli KJIeTOK

B. KOHTaKTHBIM TOPMOKEHUEM

I. OpraHu3anuen HUTOCKeIeTa

Tpancdopmarust KI€TOK 3TO:

1. causiHME COCeHUX KJIETOK HaXOASIIUXCS B KIETOUHOHN KYJIbType

2. HeoOpaTUMOE H3MEHEHUE POCTOBBIX U MOP(OIOTHIECKHX CBOHCTB KJIETOK
3. oOpaTuMoe H3MEHEHHE POCTOBBIX U MOP(OJIOrHIECKIX CBOWCTB KJIETOK
4. amanTanys KJIETOK HAXOIAIIHUXCS B KYJIBTYPe K (pakTopaM OKpysKaroIen
cpenbl

3.2. Kpurepuu oueHHBaHHUSI TECTOBOI0 KOHTPOJISI

«OTtanuHO» - onee 80% MPaBIIIBHBIX OTBETOB HA TECTOBBIE 3aJaHHSI KAKAOTO YPOBHS

«Xopotuio» - 70-79% npaBUIIbHBIX OTBETOB HA TECTOBBIE 3a/1aHUS KaXKAO0TO YPOBHS

«Y 1OBJIETBOPUTENBHOY - 55-69% NpaBUJIbHBIX OTBETOB HA TECTOBBIE 3a/1aHUsl KAKIOTO YPOBHS
«HeynosneTBopuTenbHOY - MeHee 55% MpaBUIIbHBIX OTBETOB Ha TECTOBBIE 3aJaHUs KaXKI0TO YPOBHSI

4, ConepxaHue OLIEHOYHBIX CPEACTB MPOMEKYTOYHOH arrectauuu no aucuunaude OT/1.B.02
Opranuzanust NPOEKTHOH AeATeJIbHOCTH

IIpomesxytounas arrectanus no gucuurinHe @T/A.B.02 Opranusanusi NpoeKTHOMH AeITeJIbHOCTH
MPOBONTCS B BUJIE 3a4eTa. 3a4eT MpoBOAUTCS B hopme codecenopanus mo Omery. 3ananue Odunera
BKJIFOYAET B ceOsl OTBET Ha JIBa TEOPETHYECKHX BONPOCA, CHTYaLMOHHYIO 3a7a4dy U AEMOHCTPALHIO
MIPaKTUYECKOI0 HaBbIKa, OLIEHUBAEMOTO 10 YEK-JIUCT.

4.1 Teoperunueckue Bompocbl aasa 3avera mno aAucuunauHe DT/A.B.01 MeguuuHckue
OMOTEeXHOJIOTUH

1. Tlpemmer u 3amaun OmorexHosoruu. CBsA3b OMOTEXHONOTMU C APYrUMH (PYyHIAMEHTAIbHBIMU
HayKaMH U MPUKJIAJHBIMU OTPACIAMH.

2. Ortpacnn OUOTEXHOJIOrUU (MEIMLIMHCKAsT OMOTEXHOJIOTHS, UMMYHOOHOTEXHOJIOTHSL, UH)KEHEPHAsT
SHIMOJIOTHS, OMOT€OTEXHOIOTH)

3. OcobeHHOCTH KYJbTHBHPOBAHUS KJIETOK MHKPOOHOTO, JKHMBOTHOIO M  PACTUTEJBLHOTO
MIPOUCXOXKIEHUS.

4. OCHOBHBIE OTKpPBITHS, TEOPETUUYECKH OOOCHOBABIIME TEXHOJOTHMUECKHH TMOOXOA K
HACJIeICTBEHHOH HH(pOpMAIHHL.

5. T'enerndeckass MHXXEHEPUs] W TEXHOJIOTUS PEKOMOWHAHTHBIX Moyekysn. OOmmue NOoHSATHS O
MaTPUYHBIX MpOLeccax: perUIMKaLUs, TPAHCKPUIILINS, TPAHCIISLMS.

6. HMHCTpyMEHTBI TIeHEeTHYeCKONW WHXKeHepuu. PecTpuuupyromue >HIOHYKJEa3bl, MX OCHOBHBIE
XapaKTEPUCTHKHU U 00J1aCTh IPUMEHEHHUSI.

7. CriocoObl MOMy4YeHHst MPUPOIAHBIX U TIOIYCUHTETHYECKUX aHTHOMOTHKOB. [IpoayieHThI U cpensl.

8. BexkTOpHBEIE CHUCTEMBI, NMpPUMEHSEMble ISl KJIOHUPOBAHUS B KIJIETKaX MPOKAPUOT U 3YKapHOT
(ITonsitme, oOmme cBoicTBa BEKTOPOB. BekTopHble cHcTeMbl. THUMBI BEKTOPOB: IUIa3MHIHBIC U




(baroBele BEKTOPBI MPHPOJHOIO MU HCKYCCTBEHHOrO NMPOHMCXOXNEHHUs. lcrmonb3oBaHHE BHPYCHBIX
T€HOMOB B KaQU€CTBE BEKTOPOB ISl BBEIEHHS FTeHETUYECKON MH(POPMALINH B KIETKH *KHBOTHBIX )

9. Knonuposanue reHoB. (CTpaTerust KJIOHHPOBAHUS. DKCIPECCHS Uy KEPOTHON FreHETHUECKON
UHpOPMALIUU B KJIETKax OAKTEPHH, OPOXKIKEH, pacTeHHH U KUBOTHBIX. OCOOEHHOCTH OpraHU3aLUH
BEKTOPHBIX CHUCTEM I 3Kcmpeccnu reHoB.. CriocoOwl BBeneHust kionupyemoit JTHK B kierku
OakTepwii, pacTeHMH W JKUBOTHBIX. MeTompl OTOOpa KIJIETOK, HACIEAYIOIIUX pPEeKOMOWHAHTHBIC
MOJIEKYJIbI C HEOOXOAMMBIM F'€HOM)

10. ITpuHUUIBI TOTYyYEHUS! BTOPHYHBIX META0OUTOB

11. KyapTyphl paCTUTENBHBIX KJIETOK U TKaHEH KaK MCTOYHUK MOJTY4Y€HUs JIEKAPCTBEHHBIX CPEICTB.
12 IIpon3BoaCTBO aMUHOKUCIIOT, BUTAMUHOB.

13. Tlony4yeHre aMUHOKHCJIOT MyTeM XUMHYECKOrO CHHTE3a, THAPOJM3a MPHUPOTHOrO OETKOBOrO
CBIPbsI U B OMOTEXHOJIOTHYECKUX TPOLIECCax

14. MukpoOHOIOrHYeCKHii METOA MOJTyYeHHST aMHHOKUCIIOT

15. Cioco6 monyueHust 6-aMUHONIEHULIMJUTAHOBOI KUCIIOTHI (6-arK)

16. Metozs! peryisiuuy OMOCHHTE3a CTEPOUIOB

17. BewmecTsa BTOPHYHOTO MeTabOIM3Ma

18. buoperynsiuus NpOIyKTHBHOCTH BTOPUYHOTO META0OIU3Ma PACTEHUH.

19. JlexapcTBeHHBIE CPEACTBA, MOJYYEHHBIX HA OCHOBE KAJUIyCHBIX M CYCHEH3UOHHBIX KYJBTYD
KJIETOK PaCTEHUH.

20. Knerounas nmxxenepusi. KyJbTUBUPOBaHNE MUKPOOPraHU3MOB, KJIETOK XXUBOTHBIX U 4YE€JIOBEKA,
YABTPACTPYKTYP, UX IPUMEHEHHE.

21. IloHATHE reHHask UHXKEHEPUsI

22. Texunonorus pekomOuHaHTHBIX JJHK

23. ®epMeHTBl UCIIOIB3YEMBIE B TEHHON HHXKEHEPUHU

24. BexTopbl B FTeHHONU MHXKEHEPUU

25. Cxema nojay4eHUsl KaJIyCHBIX U CYCIIEH3MOHHBIX KYJbTYpP KJIETOK PacTeHUN.

26. Mexanusmel nojauMepasHoil nenHoi peakuuu. Craauu noctaHosku IIP. IIpsiMblie 1 kocBeHHBIE
metonasl JIHK-auarnoctuku

27. CoiicTBa pnO03UMOB

28. DKOHOMHYECKHE BBITObI TPOM3BOICTBA OMOTEXHOIOTHIECKUX JIEKAPCTBEHHBIX CPEICTB

29. I'eHHO-UHKEHEPHBIE JIEKAPCTBEHHBIE MTPENnapaThl

30. MeTtozp! co3aHus JIeKapCTBEHHBIX MIPeNapaToB Ha OCHOBE cOoeAUHeHUM — nuaepoB. CoennHeHne
auzep. JTarnbl KOHCTPYHPOBaHUs JekapcTBa. ONTUMHU3aLNs COeIUHEHUH TUepOB

31. OcHOBHbIE TMOHSTHS B JIpar-nu3aiiHe (MHUIICHb, JIEKapCTBO). POib KOMOBIOTEPHOW TEXHUKU B
npar-ausaiine. [lepcnextusa npar-nusaiiHa

32. 'eHHO-MH)KEHEPHBIE BAKLIUHbI

33. Knaccuukauus nenTuaoB U CTPOSHHUE MENTUAHON HEeTIOYKU

34. Knaccuukauus nentuaoB o OUOperyIssTOpHOMY AeHCTBUIO

35. Cucrembl SKCIIpEcCUuu

36. 3HaueHHNEe NEeNTUIOB B JIEYEOHOH EATENIbHOCTH

37. buonoruuecku akTUBHBIE IIENTUIBI

38. Knaccuukauus nenTuaoB U CTPOSHUE NENTUAHON LIEMOYKH

39. IloHsITHE MOHOKJIOHABHBIX aHTUTEN. OOIacTH MPUMEHEHUST MOHOKJIOHAJIbHBIX aHTUTEI

40. I'ubpunoMHast TEXHOJIOTHS OJYYSHHS aHTHTEI

41. Knaccuduxanms BakunuH. Bunbl peKOMOMHAHTHBIX BaKLIMH

42. UMMyHHBIE CBIBOPOTKH, FPYIIBI CBIBOPOTOYHBIX ITPENapaToB

43. DKCniepuUMeHTaIbHbIE MTOIXOBI, UCIIOIb3yEeMbI JUIsl BBIPAOOTKH KaTaJTUTHYECKUX aHTUTEI

44. AG3UMBI, PAKTHUYECKOE 3HAYCHUE

45. IloHsATHE T€HHAS] UHKEHEPUS.



4.1.1. Kputepumn o1ieHUBAHHS 0TBETA M0 TEOPUTHYECKOMY BOMPOCY

OueHka «OMUIUYHO»  BBICTABIISIETCS  OOydYaromemycsi, MPEACTaBUBINEMY IIOJHBIH  OTBET,
OoOHapyKUBIIEMy CHCTEMHBbIe, TJyOOKHMEe 3HaHHUS y4eOHOro MaTepuaja, IEeMOHCTPHUPYIOIIETO
HEOOXOIUMbIE YMEHUS W HaBBIKH, HEOOXOAUMBbIC I pemeHus npodecCHOHATbHBIX 3a1ad,
BJIAZCIOIEMY PO ECCHOHATBHON TEPMHUHOJIOTUEH.

OueHka  «xopouio»  BBICTABJISIETCS  OOyYarOIIeMyCsi, TMPEACTABHUBINEMY  TOJHBIA  OTBET,
JEeMOHCTPHUPYIOIINN TOCTATOYHbIE 3HAHUS YyUeOHOro Marepualia, YMEHHsI U HaBBIKH, HEOOXOIUMBbIE
Ui petreHus: mpoQecCHOHATBHBIX 3a1ad, BIIAACIOIeMy Mpo(pecCHOHAIPHOH TEPMUHOJIOTHEH, HO
JONMYCTUBIIEMY HEKOTOPbIE HETOUHOCTH, HE UCKAKAIOLME€ OCHOBHOIO CMBICJIA.

OlueHKka «yI0BJIETBOPUTEIbHO» BBLICTABISIETCS OOydYaKOIMEMYCs, OOHAPYKUBIIEMY IOCTATOYHBIN
YPOBEHb 3HAHHWI OCHOBHOTO Y4eOHOro  Marepuaia, IEeMOHCTPUpPYIOIIEMYy HpodeccHoHaIbHbIE
YMEHHUSI ¥ HABBIKH, JIOMYCTUBIIEMY HETOUHOCTH U OITUOKH B OTBETE.

OlieHKa «HEYAOBJIETBOPHUTEIbHO » BBICTABJISIETCS OOYYarOIeMycsi, AOMyCTHBINEMY TPU OTBETE
MHO’KE€CTBEHHBIC OIMUOKY MPUHLIUITUATBHOTO XapakTepa.

4.2, CuryaumoHHble 3axaud K 3adery mno aucuumiaude OT/A.B.01 Meauuunckue
OMOTEXHOJIOTHH

Curyanumonnas 3amaqa Nel

Kon TexcT KOMNeTeHUMH/HA3BAHHUS TPYAOBOH (PYHKIMH/HA3ZBAHUSA TPYAOBOIO
AEHCTBHS/TEKCT JIEMEHTAa CUTYALIHOHHOH 3a1a4u

31.08.05 Knunanyeckast nabopaTopHasi TMarHOCTHKA

=IO

IK-1 CriocobeH  BBIMIOJMHATH  KJIMHUYECKHE  J1a0OpaTOpHBbIE  HCCIEIOBAHHS
LIeTBepTOI\/'I KaTCropnuu CJIOXXHOCTU

B/03.8 BemmonHeHne KIMHHYECKHX JTAOOPATOPHBIX  MCCIIENOBAHUN  YETBEPTOH
KaTErOPUH CJIOKHOCTH.

O3HAKOMBTECh C CHTYAIOMEH M JJAUTE PA3BEPHYTBLIE
OTBETbHI HA BOITPOCHI

<l =8

Omnpenenure posib TEHHON WHXXEHEPUU B CO3JAHHH UMMYHOOHOIPENapTaToB.
UmmyHoOumomnpenaparbl —  IHAarHOCTUYECKHE, NPOPHUIAKTHUECKHE U
JIEKAPCTBEHHBIE CPEACTBA ¢ IPUMEHEHUEM B KQ4€CTBE IEHCTBYIOIIErO Havaja
Pa3HbIX ar€HTOB U NPOLECCOB UMMYHHON CUCTEMBIL.

1 Uro Takoe UMMYHOOHOTIPEnapaThbl

V|

[IpaBuibHBIA OTBET: TPYIINAa MEIUIUHCKUX MPOAYKTOB OHOJIOTHYECKOrO
MPOUCXOKIEHUS, B TOM YHCJIE BaKLUHBIL, MpernapaTbl KPOBH, aJUIEPTEHBI,
COMaTUYeCKHe KJIeTKH, TKaHU, PEeKOMOWHAHTHble Oenku (B TOM HHUCTE
AHTHTENA).

B cocrap Ouonormdeckux mpenaparoB MOTYT BXOAWTH caxapa, Oekw,
HYKJICHHOBBIC KHUCJIOTHI WJIM CJIO)KHbIe KOMOWHALIUM OSTHUX BEIIECTB;
OWOJIOTHYeCKHe TIpernaparbl MOTYT MPENCTaBisiTh COOOH OuoMoruveckue
OOBeKTHI — Hampumep, KIeTKH, TkaHu win (exkanuu. buonorudeckue
npernaparhl MONYYarT U3 Pa3IMIHBIX MPUPOIHBIX HCTOUHHKOB — JKHBOTHBIX,
MHUKPOOPTAaHU3MOB, Takxke OWOJOrMYecKue Tpermaparbl MOTYT  OBITh
CUHTE3UPOBAaHbI ~ MeToAaMH  OWOTEXHOJOTMH. AKTHBHO  HCCIENyeTCs
MOTEHIMA]  MEAWIIMHCKOTO  MPUMEHEHHsT  KJIETOYHbIX W TEHHBIX
OMOJIOTMYECKNX ~ TpemapaToB  IJisl  JIEUYEHUsT MHOTUX  3a00JieBaHUH,
HEM3JIEYMMBIX B HACTOSIIHUI MOMEHT.

B 2 Knaccudukanus nMmMyHOOHOIpenapaToB

C) AHTHreHHbIe (BaKIMHBI /B T.4. aHATOKCUHBY/, aJJIEPTE€HBI, JTU3aThl MUKPOOOB
IUISL KOKHBIX TP00), cozparoimue akTuBHbIH nMMyHHTEeT. Crieninduueckue AT
MOSIBJSIIOTCS B KPOBOTOKE NpuMeEpHO depe3 10 nHel y 310pOBOro JKHUBOTHOIO




(Y )KMBOTHBIX C UMMYHOIU(EINTAMHU — TIO3KE).

AHTHTENO—Cconepkamye (AaHTUCHIBOPOTKH, TaMMa—TJIOOYJIMHBI, MOJIO3HBHBIE
AT, UMMyHHOE MOJIOKO), co3maromue 3a cueT roToBbix AT mnaccHBHBIN
umMMyHHTET. OIHAKO «IPUMECH» NaHHBIX OWOMpenapaToB M KCEHOTCHHBIC
(;momanuueie U np.) AT 3amycKarOT aKTHBHBIN «BPEIOHOCHBINY» MMMYHUTET.
ITosTOMYy HCHONB30BAHUE KENATEIBHO B Te€UEHHE | Heaenu Mocie NepBon
UHBEKLUNH. AHTUCBIBOPOTKH BBOJSAT TOJBKO MO NMOKA3aHUSIM.
NMMYHOKOPPEKTOPbI ~—  JKMBOTHOTO  NPOHCXOXACHHUS  (LIUTOMEIUHBI,
HHTEpJIeUKUHEI, UHTEP(EPOHBI, bakTops! pocra, TOPMOHBI
/TIFOKOKOPTUKOUABI U JP). — PACTUTENBHOTO MPOUCXOKIAEHUS (AJIEPreHbl,
JaektuHbl) —  MuKpoOHoro  mpoucxoxkaerus  (BLDK, mpomurnosasn,
AHTUOMOTHKH) — XUMHUYECKHE UMMYHOKOPPEKTOPHI

bakrepnodparn. bakrepuodarn orHOcATCS K 3(PPeKTHBHBIM TpenapaTam
AHTUMHUKPOOHOTO JEHCTBUS, OONamarolIuM CTPOTrOH CHenu(pUUHOCTHIO U He
BBI3BIBAIOIINM Pa3BUTHA JUCOAKTEPUO30B, KaK 5TO HMMEET MECTO IIpU
UCTIOJIb30BAHUH aHTHOHOTHKOB.

Anneprennl. B Hacrosiiee Bpemst u3BectHo Oonee 200 ThICsu anepreHos. B
BETCPUHAPHON TMpaKTHKe HAuOOJbIIee MNPUMEHEHHE HAlUIM aJUIepPTreHbl
BO30ynuTeNell XpOHNYEeCKUX MH(PEKUUH, MPUMEHseMble ISl NPHKIU3HEHHOM
OUArHOCTHKHU 3a0oneBaHuii (TyOepkyne3, Opyuemnes). K HuUM oOTHOCST
TyOepKyIUH U OpyLeIUIHH.

Ob6nacTh NpUMEHEHNsI UMMYHOOHOIpEnapaToB

IIpasunpHeii oTBer: uarHoctukymel (anst PHI'A) amtureHoB MukpoOOB
(caMuX KJIETOK, JIM3aTOB, WM OYUINEHHBIX AHTHUI€HOB), UCIIONB3YIOLIHECS B
CEpPOJIOTHUECKUX peaknusax. MMMyHOOUarHOCTUKYMBI — 3TO YacTO B3BECH
U3BECTHBIX YOUTBIX MHKpPOOOB. JIJIi MHAKTHUBALMH HCIIONB3YIOT BBICOKYIO
TEeMIeparypy, XUMUYEeCKHe BemecTBa ((popManuH, CIHPT, auneToH, (enomn),
YIIBTPa3BYK, YIbTPa(HOIETOBBIE U pEHTTeHOBCKHE Jyud. [Ipu BeIneIeHUN H3
KJIETOK PAa3JINYHbIX ~AHTHIEHOB HCHOJB3YIOT METOAbl  Pa3pyLICHHS,
SKCTpakuuu, oO0paboTKy ¢epMeHTaMu | Pa3IMYHbIMU JETEPreHTaMHU,
LeHTpudyrupoBaHue.

AHTUTEHBI, B T.4. QHATOKCHHBI /TOKCUHBY it mpoBeaenuss PII, PH (s
MIOCTAHOBKU KOHTPOJISI B CEPOJIOTHH).

JIMarHoCTHYECKHEe AHTUCBIBOPOTKU. Jlisi ymajeHus W3 aHTHCBIBOPOTOK
IPyIIocnenu(puuecKux aHTUTENI B ChIBOPOTKY IMOCIENOBATEIBHO AO0ABISIOT
MHKPOOPTaHU3MBL, B COCTAB KOTOPBIX BXOIAT IPYIIIOBBIE aHTUTEHBI (METON
Kacrennann). Takum oOpazoM mNody4aroT ancopOMPOBaHHBIE CHIBOPOTKH,
KOTOpBIE COMEPIKAT AHTHUTENA K ONPENEIEHHOMY BUIY MUKPOOOB.

MAT (mbrimunble anturena) mit UPA, ummyHoOmortuara, UOM u mp.
CEPOJIOTHYECKHUX PEAKLIH.

0 Hrorosas
OLIEHKA

OT.]'II/I"IHO, XOpOoHo, YAOBJIECTBOPUTECIIBHO, HEY JOJICTBOPUTCIIBHO

A O UN.O.
aBTOpA

Cabpiubiy B A.

CuryauuonHas 3anaqa 2.

Kon TexcT KoMneTeHUHMH/HA3BAHHUS TPYA0BOH (PYHKIHH/HAZBAHUSI TPYJ0BOI0
AEHCTBHS/TEKCT JIEMEHTA CUTYALIHOHHOH 3a1a4u
C [31.08.05 Knnanueckas mabopaTopHasi THarHOCTHKA
K | IIK-1 CriocobeH  BBIMOJNHATH — KJIMHUYECKHUE  JIaDOpaTOpHBIE — MCCIENOBAHUS
YETBEPTON KaTeropuu CJI0XKHOCTH




B/03.8

Brimonnenne KIIMHUYECCKUX I/ICCJ'IGI[OBaHI/Iﬁ

KaTCropuu CJIOKHOCTH.

n1ab0paTOPHBIX YEeTBEPTOM

O3HAKOMBTECh C CUTYAIIMEA W JAWUTE PA3BEPHYTBLIE
OTBETHI HA BOITPOCHI

HpI/I nornagaHu B OpraHu3M aHTUT'CHA — OJHA UMMYHOKOMIICTCHTHAA KJICTKa
YCHJIEHHO Pa3MHOKaeTCsl U 00pa3yercs: O0IbIIOe KOJTMIECTBO OJJMHAKOBBIX
KJIETOK, CITOCOOHBIX CHHTE3UPOBATh AHTUTEJA K ’TOMY aHTHI€HY.

Kak HaspIBaercs 0OpasoBaHHAs IPYINA OAHMHAKOBBIX KJIETOK?

IIpaBunbaelii oTBeT: Knerounslii kjIoH. ['pynna KIeTOK, IPOUCXOASALINX U3
OZHOM KJIETKU — MNPEALIECTBEHHUKA IyTeM MHOTOKPATHOI'O IE€JIE€HUS.
ITonyueHue KJI€TOYHON KyJbTYPbI U3 OAHON MIJIM HECKOJBKUX OAHOPOIHBIX
KJIETOK Ha3bIBAETCs] KJIOHUPOBAHHUEM.

Uewm naHHasi rpyIna KJIETOK OTJIMYAETCSI OT KJIETOYHOro auddepona?

Krnetku K1€TOYHOro KJIOHAa 00Pa3yroTCsi B pe3yibTaTe AeIeH s OMHON KJIETKH-
NPEeLIeCTBeHHHULIBI U XapaKTePU3YIOTCS OJUHAKOBOMN CTEMEHBIO 3PEIOCTH U
(YHKIIMOHAJIbHOWM AaKTHBHOCTH, & KJIETKH CTBOJIOBOTO AU(pdepoHa — U3 KIETOK-
NpEeAICCTBECHHUL] (CTBOJ'IOBOfI KJ'IGTKI/I)OI[HOFO BUJA U PA3JIMYHBI IO CTCIICHU
3peNoCTH U PYHKLUH.

B kakoM pazgene MemquIHbI HANOOJIEee 4acTo yrnoTpeOsieTcs JaHHbINA
TEPMUH?

B o0nactu OMOTEXHOJIOIHi, BO3MOKHOCTEN UCITOIb30BAHUS KHUBBIX
OPTraHU3MOB, WX CHCTEM HITH MPOAYKTOB MX JKU3HEAESTEIHbHOCTH /ISl PELIeHMUS
TEXHOJIOTHYECKUX 3a/1a4, a TAK)KE BO3MOKHOCTH CO3aHUS KUBBIX OPraHU3MOB
¢ HeOOXOMMBIMH CBOMCTBAMH METOJIOM '€HHOM WHKEHEPUH,

Hrorosas
OLICHKA

OT.]'II/I"IHO, XOpOoHo, YAOBJIETBOPUTCIIBHO, HEY JOJICTBOPUTCIIBHO

DU.O.
aBTOpa

Cabpiabiy B.A.

CuryanuonHas 3ana4a Ne 3

Bu

Kon

Texcr kommereHuMu / Ha3BaHUsI TpyAoBoil ¢yHkuuu / Ha3BaHHS
TPYAOBOIo AeHcTBUSI / TEKCT 3J1eMEeHTA CUTYALIHOHHOH 3a1a4u

31.08.05

Knmanueckas 1abopaTopHasi TMarHOCTHUKA

el

IIK-1

CriocoOeH BBINOIHSTH KIMHIYECKHE JJa0OPaTOPHbIE HCCICIOBAHUS YETBEPTON
KaTerOpUH CIOKHOCTH

B/03.8

Brimonnenne KIIMHUYECCKHUX I/ICCJ'IGI[OBaHI/Iﬁ

KaTEropruu CJIOKHOCTH.

n1abopaTOPHBIX YEeTBEPTOM

O3HAKOMBTECh C CHTYAIIMEWM M JAWTE PA3BEPHYTBLIE
OTBETbBI HA BOITPOCHI

<l =8

Ha ceromusiiuHuii OeHb MPOU3BOACTBO HMMYHOJHATHOCTUKYMOB MOXKHO
paccMaTpuBaTb KaK CaMOCTOSTENbHYIO O00JNacTh OHOTEXHOIOTHYeCKON
NPOMBILIEHHOCTH.  MOHOKJIOHAJIbHBIE ~ AHTUTENa  JUATHOCTHYECKOIO
Ha3HAYEHUs], MOJy4aeMble C MCIOJb30BAHUEM THOPHIOMHON TEXHOJOTHH,
NPEICTABJICHbI I[IUPOKHM AaCCOPTHMEHTOM Ha0OpOB (papMaleBTHUECKOM
NPOAYKLUMH BO BCeM Mupe. MIMMyHOIMArHOCTHYECKHE TECT-CUCTEMBI C
UCIOJIb30BAHUEM MOJHKJIOHATBHBIX AHTUTEJ CO3/AaHbl MPAKTHYECKH AJIST BCEX
JIEKaPCTBEHHBIX PENapaToB.

VuuTbiBast OONBLIOH CHEKTP MUCIONB30BAHUS UMMYHOXHMHUYECKOTO aHAN3A:
- BeIOEpHTE HanOOoJIee BaXKHBIE OOJIACTH €r0 MPUMEHEHHSI

HpeHCTaBbTe CXEMY MOJYUYCHHUA MOHOKJIOHAJBbHBIX aHTUTECJT

CamMmple BakHble O0JACTH NPUMEHCHUA HWMMYHOXHUMHWYCCKOTO dHaJIM3a -




KOHTPOJb OaHKOB KpoBW, OOHapy:keHHe BO3OyAHTeNeld BO BHEIIHEH cpene,
OUArHOCTHKA  WH(EKIMOHHBIX  3a00NieBaHWM,  AWArHOCTHKA  JauadeTa.
HNMMyHOOMArHOCTUYECKHE TECT-CUCTEMBI C HUCTOJb30BAHUEM TMOJHMKJIOHAIBHBIX
AQHTUTEJ CO3/IaHbl MPAKTUYECKH JJIsl BCEX JICKAPCTBEHHBIX IMPENapaTroB, OJHAKO
Haubojiee IIUPOKO  PACHPOCTPAHEHO UCMOJb30BAHHE  MOHOKJIOHAJBHBIX
AQHTHUTEJI, TAK KaK OHU SIBJISTFOTCS MPAKTUYECKH YUCThIMU PeareHTamu, o0NagaroT
CTaOUJIPHBIMU ~ XapPAKTEPUCTUKAMH U JOCTYIIHBI B  HEOTPAHMYEHHBIX
KOJIMYECTBAaX.

CxemMa TONy4eHUS] MOHOKJIOHAJBHBIX aHTHTEN. KakuM-mndo CHHTETHYECKUM
KOHBIOTHPOBAHHBIM AHTUTEHOM UMMYHU3ZUPYIOT MbIIeH. 3aTeM TUMQpOLIUTHI U3
CEJIE3€HKH MBIIIH CIMBAIOT ¢ mnomoilpio [I0I ¢ kjierkamu CTaOUIbHOI
MUEJIOMHOU JTUHUH. M3 TONy4eHHBIX THOPUIHBIX KJIETOK OTOUPAIOT TOJBKO T,
KOTOPBIE YHACJIEAOBAM OT KJIETOK CEIe3eHKH CIOCOOHOCTh MPOAYLHPOBATH
antutena k JIC, a or MueIOMHBIX (OMyXOJEBBIX) KJIETOK - CIHOCOOHOCTH K
HEOTPAHUYEHHOMY pocTy. MX KyJbTUBHPYIOT M TMOJY4YalOT KJIOH KJIETOK,
MPOAYLHUPYIOIUX AHTUTENA K JICKAPCTBEHHOMY TIpernapaTry. JTOT KIOH
MPUBUBAIOT MBbIIIAM JJIsl TIOJIYYEHHUS! aCLIUTHBIX OMYXOJICH, W YK€ U3 aCLIUTHON
JKUIKOCTH BBIJIEJISIFOT AHTHTENA.

ConocraBpTe  (QYHKIMM  HWMMYHOIJIOOYJIMHOB  (QHTUTENC  NPUHIUITIAMHA
pacUIMpeHnst MPENesiOB YYBCTBUTEJNBHOCTH M TOBBIIEHUS CIEHU(UIHOCTH
UMMYHOXUMHUYECKUX TECTOB.

Ha nepsoii ctanun UMMYyHOXUMHUYECKON PEAKLUH MPOUCXOOUT «CKJICHUBAHHUE)
AQHTUTEHA U aHTUTENA, a BTOpas UAeT ¢ 00pa3oBaHWEM KOMILJIEKCOB CJIOXKHOTO
COCTaBa, YTO OMpEENIeTCs IOMyTHEHHEM pacTBopa JUOO0 BhIMAIEHUEM OCalKa.
Tak, ecnii B mpoOUPKY ¢ paCTBOPOM, COMEPIKAIINM MOCTOSIHHYIO KOHIEHTPALIUIO
AQHTUTEN 1 MEYSHOTO aHTUTeHA, NOOABUTDH PA3IMYHBbIC KOJHMYECTBA HEMEYEHOTO
AQHTUTEHA, TO KOHIIEHTPALUs KOMILJIEKCA AHTUTEH-aHTUTEIO ¢ METKOH Oyner
o0paTHO TPOMOPIMOHANbHA KOHIEHTPALMH HEMEYeHOro aHtureHa. Jlis
pacIiupeHusi TMPEAENIOB YyBCTBUTEIBHOCTH W IOBBIMIEHUS CrHenu(puuHOCTH
MMMYHOXHUMHUYECKUX TECTOB B OJMH U3 KOMIIOHEHTOB CUCTEMBI BBOAST MapKep,
KOHLIEHTPALUIO KOTOPOTO MOXKHO JIETKO ONPENENIUTD.

HpI/IBeI[I/ITe NpuUMEP HUCHOJB30BaAHUA TECT-CUCTEMbI HMMYHOXHMUYCCKOTO
dHaJIn3a B O6LLI€I>'I CXEME SKCIPECC-aHAIN3ad XOPUOHNYECCKOI'O rOHAJOTPOIMHA

B 2
2
B 3
2

[Tpu onpeneneHUN XOPUOHHYECKOTO FOHAJAOTPOMMHA METOIOM TBepAO(a3HOro
HUDA Ha monmucTUpONbHbIE LIAPUKH COPOMPYIOT MOHOKJIOHAJIbHBIE aHTUTENA K
XOPHOHUYECKOMY roHamoTpornuHy. K CeHCHMOMIM3HMPOBAHHBIM  LIAPHKAM
n00aBISIIOT UCCIeAyeMYI0 MPo0y (MOYY) U KOHBIOTAT, COCTOSIINN U3 MapKepa u
MOHOKJIOHAJIbHBIX aHTHTEN K JAPYrod JeTepMHHAHTe ropMoHa. B pesynbrate
UMMYHOJIOTHYECKOH peaKkLUd XOPHOHUYECKHI TOHAJOTPOMUH CBS3bIBACTCS
OZTHOH IeTepPMHUHAHTOI c MOHOKJIOHAJIbHBIMH AHTUTEJIAMH,
UMMOOMIM30BAHHBIME ~ HAa  TOBEPXHOCTH  INAPUKOB, a JpPyron - ¢
MOHOKJIOHAJIbHBIMM ~ QHTUTEJIaMH  KOHBIOrata ¢ wmapkepom  ((depmeHt
nepokcuaasa). 3aTeM  IIAPUKH  OTMBIBAIOT OT BCEX  HECBS3ABLIMXCS
KOMIIOHEHTOB MOYM M OMNPENeNsAIOT aKTUBHOCTh (PepMeHTa B COCTaBe
UMMYHHBIX KOMIUJIEKCOB C IOMOIIBIO CyOcTpaTxpoMoreHHoH cmecu. CTeneHb
OKpackd pacTBopa MPSIMO MPOMOPLHOHAIbHA KOJHYECTBY XOPHOHHYECKOIO
TOHAJOTPOIHMHA B 00pasiie MOYH.

0] Hrorosas
OLIEHKA

OT.]'II/I"IHO, XOpouIo, YAaoBJIETBOPUTCIIbHO, HCY IOJICTBOPUTCIIBHO

A |DUO.
aBTOpa

CaObiabiy B A,

CuryauuonHas 3anaya Ne 4
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IIK-1

CriocobeH BBINMOJHATH KIMHUYECKHE JJAOOPATOPHBIE MCCIEIOBAHUS YETBEPTON
KaTerOPUH CIOKHOCTH

B/03.8

BrInonHeHne KIMHIYECKUX JTA0OPaTOPHBIX UCCIEAOBAHUI YETBEPTON KaTeropuu
CJIOKHOCTH.

O3HAKOMBTECh C CHUTYAIOUEM W JAWUTE PA3BEPHYTBIE
OTBETHI HA BOITPOCHI

<l =8

JloBosibHO 4acTo mpu nojydeHuu JIC OHOTEXHOJOTHYECKUMU METOAaMH CHHTE3
MeTaOOJUTOB B CYyCIIEH3UOHHOM KYJIbType OCTAHABIMBACTCS HA MPOMEXKYTOUYHBIX
JTanax, He JOXOIs 10 LEeJIeBOro MpoaykTa. B 3ToM ciyyae Ha MOMOIIb MPUXOIUT
ouorpanchopmanmst (OMOKOHBepcHsi), KOTopass o0coOeHHO 3(ddexTuBHA B
OakTepHaIbHBIX KJIETKAX, HO B PsAIE CIy4aeB TAaKOH MPOLIECC MOXKHO MPOBECTH U C
MOMOIIBIO KYJIBTYP PACTUTENbHBIX KJIETOK, OCYIIECTBISIIOIINX CAMbIe Pa3JIUUHbIE
peakiuu OuoTpaHCPOpPMALMK, TAKHE, KAK THAPOKCHUIUPOBAHUE, H30MEpPHU3ALIHs,
sTepudukaniss W T.J., UYTO B pe3yJbTare MPHUBOAUT K CTPYKTYPHO-
(YHKLIHOHATBHBIM U3MEHEHHSM TPAHC(HOPMHUPYEMOTOX IMUYECKOTO COSTUHEHHUSI.
VCenemHo MOpuUMeHsIoT  OMOTPaHC(OPMALMIO  KapACHOIUIOB, [JIMKO3HU-bI
KOTOPBIX IIMPOKO PACHpPOCTPAHEHBI B NMPAKTUKE JieueHUs Ooje3Hel cepnaua. B
Ka4ecTBE NpuMepa MOXHO NpuBeCTH OHoTpaHcopmaumio pacreHus: Digitalis
Lanata.

[Ipoanamusupyiite MeTon OuoTpaHcHOpMAIUMKM ¢ TOYKH 3PEHUS ONTHMH3AIUH
yCIIOBUN TipoBeAeHUs OuorpaHchopManmu kKak werona monydeHuss JIC wu
O’KHJIA€MOTrOpe3yJIbTaTa JaHHOH OuoTpanchopMaim

UzBecTHO, uTO OMOTpaHchopManus - METOM, HCIOIB3YIOIUHN JIOKATN30BAHHbIE B
KJIETKaX pacTeHus (pepMEHTHI, KOTOpble OOJANal0T CIIOCOOHOCTBIO HM3MEHATH
(byHKUMOHATBHBIE TPYMIBI JOOABISIEMbIX H3BHE XUMHUECKUX COCAMHEHUIH. JTOT
METOJl MPUMEHSIOT B OCHOBHOM JUISl TOBBILICHHS OWOJIOTHYECKOW aKTHBHOCTHU
KOHKPETHOH XHUMHUYECKOH CTPYKTYpPbI IIOCPENCTBOM CEpPUH  CIELUPHIECKUX
XUMHYECKHX PEaKIMH OIHUM MM HECKOJBKHUMH ITOCIENOBATEIbHO CBS3aHHBIMU
¢depmenTamMmu. B kadecTBe mpuMepa MOXKHO TNPUBECTH OHOTpaHCHOPMALIUIO
OUTHTOKCU-HA B AWUTrOKcMH kierkamu Digitalis Lanata. Hcnonb3oBaHue B
KJIMHUYECKOH MPAKTUKE IUTOKCHHA MPENNOUTUTEIbHEE BCICACTBUE MEHBILEH ero
TOKCHYHOCTH I10 CPABHEHHIO C AUTHTOKCHHOM. [IpHr 3TOM HEOOXOIUMO OTMETHUTD,
YTO TpHu 3KcTparupoBaHnn bBAB n3 Onomaccel MiIaHTalMOHHO-BHIPAIINBAEMBIX
pacTeHuii mpeodaagaeT B OCHOBHOM AUTUTOKCHH.

[Ipoananusupyiite MeTOA ouoTrpanchopmanmu C  TOYKH  3pEHUs
MPUHLUIHAATBHOTO (PYHKIMOHANIBHOTO OTIHYMS MekAy TkaHsmu Digitalis
Lanata 1 KynbTypaMu KJIE€TOKITOTO PACTEHHS

IIpu peleHun NAHHON npoOIeMbI MOXKHO UCIIOJIb30BATh
HenudepeHIMpoBaHHbIE KyJbTyphl KieTok (cycmen3um) Digitalis Lanata,
KOTOpble camu 1o cebe He 00pasylT CepAeyYHBIX TIIIMKO3WAOB, HO BIIOJHE
YCHEITHO MOTYT OCYINECTBISITH peakuuu OuoTpaHchopManuu cyOCTpaToB,
N00aBJIIEMBIX B TUTATEILHYIO CPENy.

[Ipoanammzupyiite MeTOA ouorpanchopmanmu C  TOYKH  3PEHUs
11e51eCO00Pa3HOCTH UCTIONB30BAHUSI METOJAa MMMOOMIM3ALNN KIIETOK PAaCTEHUs
Digitalis Lanata.

buotpancdopmanus TUTHTOKCHHA B AUTOKCHH MPOUCXOAMT 33 CUET PEaKLuu
1,2-runpOKCHIMPOBAHUS, KaTaIU3UPyeMOH (EPMEHTOM, HaXOISIIUMCS B
kaerkax Digitalis Lanata. B nmanHOM ciydae wenecooOpa3HO NPUMEHATH
UMMOOHMJT3AIMIO PACTUTENbHBIX KJIETOK MyTeM BCTPAWBAaHHs UX B AJIbCHHAT




KaJIbLIWsI WM B arapo3Hble IIAPUKU, WIH B CETYAThle CTPYKTYPhI U3 HEWUJIOHA,
nojuyperana u Ap. MMMoOWIM3anuMst pacTUTENbHBIX  KJIETOK  JaeT

MPEUMYLIECTBO 10 CPABHEHUIO C CYyCIIEH3UOHHBIMU KYJIBTYPAMHU:
MHOTOKPaTHOE HCIIOJb30BaHHe OHOMACChI;
YEeTKOE OT/eIeHre OMOMACChI OT MPOAYKTOB METa0OIM3MA,;

yBEJIMUYEHUE MPOAOIKUTELHOCTH KYJIbTHBUPOBAHUS Ha CTaauu
MPOAYLIUPOBAHUS,
NoJTyueHue OOJIBIIEro KOJUYEeCTBA BTOPUIHBIX META0OJUTOB.
O Hrorosa
OTIMYHO, XOPOIIO, YAOBJIETBOPUTEIHLHO, HEYOBIETBOPUTEIHHO.
s1 OLICHKA
A D 1.0.
Cabpiubiy B.A.
aBTOpa
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CriocoOeH BBINMOJHATH KIMHUYECKHE JJAOOPATOPHBIE MCCIEIOBAHUS YETBEPTON
KaTerOPUH CIOKHOCTH

B/03.8

BeInonHeHne KIMHIYECKUX JTJAOOPAaTOPHBIX UCCIIENOBAHHINA YETBEPTOH KATETOPHH
CJIOXKHOCTH.

O3HAKOMBTECh C CHUTYAIOMEH W JAUTE PA3BEPHYTHIE
OTBETbHI HA BOITPOCHI

<l =8

AMHHOKHCIIOTBI W3BECTHBI KaK COCTABHBIC 3JIEMEHTBI OeNKoB. buonormuecku
AKTUBHBIMU SIBJIAIOTCST TONBKO L-cTepeonsomepsl amMuHOKUCIOT. YUucreie L-
AMHHOKHCJIOTBI HaxXOIST CBOE NPUMEHEHHE B MEIUIMHE B KaueCTBE WJIH
CaMOCTOSITENIbHBIX JieueOHbIX npenapatoB (L-MeTHOHHH), WM B COCTaBe cMecei
IUISl IAPEHTEPAIBbHOTO MUTAHMSL, U B (PapMaLeBTHUECKOH MPOMBIIILJICHHOCTH TIPU
cuaTede pasnuunblx JIC. HMcnmonb3yroT Mx M Kak 100aBKU TPU KOPPEKIHU
NUTAHUSI. AMUHOKHCIIOTBI MTOJYYar0T PAa3JIMYHBIME CIIOCO0aMH: OHOIIOTHYECKUM,
XUMHYECKIM, XUMHUKO-IH3U-MaTHYECKUM, MUKpoOHnonorndeckuM. B Hacrosiee
BpeMsi aMHHOKHCIOTHI Kak JIC 3aBoeBanm cede OmMpeneseHHbId W TOBOJBHO
3HAYUTEIBHBIN CErMEHT OT 001ero oobema papmManeBTUIECKOH MPOIYKIIHH.

C yyerom npencraBieHHOH HH)OPMAIIUK MPOBEINTE CPABHUTEIBHbIN aHATN3

C yueroMm mpencraBneHHOH WH(POPMALMHU TPOBEOUTE CPABHUTENBHBIN aHAIN3
NPEMJIOKEHHBIX ~ METOJOB  IMOJY4YeHUs] AMUHOKHUCIOT Ha  KOHKPETHBIX
IPOU3BOACTBAX

IIpu nony4yeHUr aMUHOKHUCIIOT MPUMEHSIOT Pa3INIHbIE METOBL.

Buonorudeckuit meron (ruaponus OenokcomepKaiux CyOcTpaToB) HamOoee
nemeBblli. OOHAKO CYILIECTBYIOT OrPaHMYEHMs] IO CTaHAApTU3aLUMM U 10
UCTOYHUKAM ChIpbs. Takke n3-3a mpoOJeMbl YICTOTHI MPErnapaToB HeOOXOaMMa
MHOTOCTyIeHuYaTass XMMHUYECKasi OYMCTKAa C YACTUYHBIM Pa3pyllIeHHEM LEeNeBbIX
npoAyKTOB (TpunTodaH, TPEOHUH, CEPUH, LINCTEHH U JIP.).

Xumuueckuil cuHTe3: oOpasyercst cmech D m  L-u3omepoB, Torma Kak
OMOJNIOTMYECKH aKTUBHBIMU SIBJISTFOTCS] TOJBKO L-m30Mepbl aMuHOKHCIOT. Takoe
MPOM3BOJCTBO IOPOro, HeOE30MacHO U HESKOJIOTUYHO.

Tem He MeHee MPOU3BOACTBO AMUHOYKCYCHOM KUCIIOTHI (MJIMLMHA) U METHOHMHA
TaHHBIM METOIOM PEHTA0ENbHO (B MEPBOM Cllydae U3-3a OTCYTCTBHUSI U30MEPOB,
BO BTOPOM - BCJIEICTBHE PABHOW TEPANIEBTHYECKONW aKTUBHOCTH U30MEPOB).
XUMHUKO-3H3UMATUUECKUA METOA TNpoBOAAT B 2 sTama. CHavana XUMHYECKH
CHHTE3UPYIOT TPENIIECTBEHHUK AaMHHOKHCIOTBHL, Hampumep KapOOHOBYIO




KUCJIOTY, a 3aTeéM OCYLIECTBISIIOT OHOTPaHCPOPMALMIO MPEAIIECTBEHHUKA
q)epMeHTaMI/I JKABBIX KJIETOK. Takum nyTéM MOXKHO IMOJIy4aThb, HAIIPHUMED,
acraparvuHOBYIO KHCJIOTY Ha OCHOBe (pymMapoBoil wim (eHHIalaHUH Ha OCHOBE
KOPUYHOM KHCIOTHL. OTHAKO CrIOCO0 TOPOTOi MCIIOKHBIMN.
Muxkpobuonorndecknii mMeton. OOs3aTeNbHBIM YCIOBHEM BO3MOXKHOCTH €ro
HCIOJIb30BAHUSA ABJACTCA HAJIMYUC IITAMMOB-CYNIEPNPOAYLHECHTOB aMHUHOKHUCIIOT.
B kauectBe MOOCIbHBIX MHKPOOPTAHHU3MOB IMPUMEHAOT HEKOTOPBIC HITAMMBI
Escherichia coli, Bacillus subtilis, Corynebacterium glutamicum.

C yueroM mpencraBieHHOH WH(POPMALMU TPOBEOUTE CPABHUTENBHBIN aHAIN3
BBIOOpa ~ MHKPOOPTaHU3MOB-OMOOOBEKTOB Uil  CO3AHMA  LITAMMOB-
CYNEPIPOAYLIEHTOB

Kputepun otbopa OnOOOBEKTOB i CO3MAHUSI MPOMBIIUIEHHBIX I[ITAMMOB.
IIpexxne Bcero mosydeHUE ayKCOTPO(HBIX MYyTAHTOB, UYTO MPENINoJiaraeT
UCTIOJIb30BaHUE TOJBKO T€X MHKPOOPTAHHU3MOB, KOTOPBhIE HMEIOT Pa3BETBICHHBIN
nyTh OMOCHHTE3a MO KpalHeHd Mepe NBYX aMUHOKHCIIOT, OOpa3yIOIIUXCs U3
OIHOTO MpeAIecTBeHHUKA. X OMOCHHTE3 KOHTPOJIHPYETCs Ha YPOBHE MEPBOTO
depmenta oOmIEro ydYacTKa COTJIACOBAHHBIM WHTHOWPOBAHUEM KOHEYHBIMU
nponykramu (perpouHrudbuposanue). Kpome Toro, B CeneKUH MPOIYLIEHTOB
AMHHOKHCJIOT aKTUBHO NPUMEHSIOT METObl TeHHON nHkeHepuu. Hampumep, npu
BCTaBKE TI'€HOB TPEOHWHA B IUIA3MHUIBI JJIsl WX KJIOHUPOBAHHS 3HAYUTEIHHO
MOBBIINAETCS ~ KOJMYECTBO  (PEPMEHTOB, OTBETCTBEHHBIX 3a OHMOCHHTE3
COOTBETCTBYIOLIEH aMHUHOKHCJIOTHI

C yuetoMm mpencrasineHHONH MH(POpPMALIMU MPOBEIUTE CPABHUTENBHBIN aHAIN3
ocobeHHOCTe moadopa MUTATENBHBIX Cpel € y4eToM (pepMeHTaTUBHON
peryssiiuy OMOCHHTE3a Ha KJIETOYHOM YPOBHE.

OCOOEHHOCTBIO THUTATENBHBIX Cpen SBJsieTcss 100aBJI€HHE B OrPaHUYCHHOM
KOJINYECTBE TOH aMMHOKHUCIIOTBI, OMOCHHTE3 KOTOPOH OJOKMPOBaH B pe3yJIbTaTe
MYTarc¢HHOro BOSI[GP'ICTBI/Iﬂ. Taxkum MECTOOOM IIOJYyYaroT, B  YaCTHOCTH,
CIIYTAMHAHOBYIO KUCJIOTY, JIM3UH, TPEOHUH.

Hrorosa
s OLIEHKA

OT.]'II/ILIHOJ XOpOoHo, YAOBJICTBOPUTEIIbHO, HEY TOBJICTBOPUTECIIBHO.

O UN.O.
aBTOpa

Cabbiubiy B A.
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CriocobeH BBIMONHATH KIMHIUYECKHE JJAOOPATOPHBIE HCCIEAOBAHUS YETBEPTOM
KaTerOPUH CIOKHOCTH
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Brimonnenne  kiuHMYECKHMX — J1aOOpAaTOPHBIX — HCCIEAOBAHHWA  YETBEPTOU

KaTCropuu CJIOKHOCTH.

O3HAKOMBTECh C CUTYAIIMEW U JAWTE PA3BEPHYTBIE
OTBETBI HA BOITPOCHI

<l =8

Kak w3BecTHO, MpOM3BOACTBO BUTaMHMHA Bj, (koOamamMuH™*) sIBIs€TCS YUCTO
OMOTEXHOJOTHYECKIM CIIOCOOOM €ro MOJy4YeHHsI, KOT/Ia B KA4eCTBE MPOIYLIEHTA
JaHHOTO BUTAMHUHA HWCIOJB3YIOT IPOMHOHOBBIE OakTepuu U3  poja
Propionibacterium, BblpamuBaemMble Ha Ooratoii cpeae B ONPEAETICHHBIX
yCcInoBusX (epMeHTauuu ¢ 00s3aTeNbHbIM TOOABICHHEM MpPEIEeCTBEHHUKA
ButamuHa B12 - 5, 6-nuMeTnnOeH3nMHIIa301a.

Coenalire onTtuManbHbI BbIOOp MeTroma (epMeHTauM U yCIOBHUH ee




MPOBEACHUSI

B Hacrosiliee Bpems MPOMBIIUICHHOE MNPOU3BOACTBO BuTaMuHa Bl2
OCYULIECTBIISIIOT UCKJIFOUUTENILHO OMOTEXHOJIOTHUECKIMHU METOJaMHU.
IIponyuentom ButamMuHa B12 sBASIOTCS NMPONMUOHOBBIE OakTepuH W3 pPoaa
Propionibacterium. JlobaBnenue B cpeny nmpeAiecTBeHHUKAa BUTaMuHa B2 - 5,
6-TMMETIIIOCH3NUMU030/1a - PE3KO TOBBIIIAET MPOAYKTHBHOCTH MPOAYIIEHTA.
[ToBBIIIEHNIO MPOAYKTUBHOCTH TaKXKe CIIOCOOCTBYET M 10OABKA B MUTATENIbHBIC
Cpeabl KYKYPY3HOTO U MSICHOTO SKCTPAKTA, COEBOH MYKH, PHIOHOM MYKHL.

Hokaxkure HeoOxomumocTh nodaBieHust  S5,6-TUMeTUIOCH3UMHIA30-]Ia B
ONpeNeieHHOEe BpeMsl TOocjie Hadajga (epMeHTauuu ¢ [penynpennuTe
oOpasoBanne kopepmeHTHOH popmbl BUTamuHa B12

BelpammBanye MpOMMOHOBBIX OAKTEPHH MPOU3BOAST MEPUOTMUECKUM METOIOM
B aHA’pOOHBIX YCIIOBUSIX Ha Cpelne C KyKypy3HBIM 3KCTPAKTOM, TJIFOKO30H,
comsiMu  kobanmbTa W cynbdparom ammoHus. OOpasyommecs B mpoiecce
JKU3HEAESITEIbHOCTH OaKTepUil KUCIOThl HEUTPaNU3yIoTCs mienoubto. Uepes 72
9 T0CIe Havaja (pepMEeHTALUU BHOCAT MPEIIIECTBEHHUK - 5,6-TuMeTHIOeH3H-
munaszon. JnurenbHocTh (pepMeHTaruu coctaBiseT okoyno 3 cyT. Ecmu He
no0aBUTh  5,6-mUMeTHNOEH3MMHIAa30J1a, TO  BMECTO BUTamMuHa B,2
cunresupyercst pakrop B (koObuHamun), u He OONATAOUINI TEPaeBTHYECKUM
JNENCTBUEM NCEBAOBUTAaMUH B12, y KOTOPOro a3OTUCTBIM OCHOBAHHMEM CIIYKUT
aJIeHUH.

HpennomHTe METOAbI BBIACICHUA W OYUCTKU AAHHOTO BUTAMHHA, YUYUTbIBAA
MCCTO €0 HaKOIIJICHUA

ITockonpky BuTamMuH B12 coxpansiercs B kieTkax Oakrtepuii, Ouomaccy
OTHENSIIOT CEeMapupoBaHMEM M M3BJIEKAIOT M3 Hee LENeBOH MPOAYKT ¢
MOMOIIBIO 3KCTPAKUUU moakucieHHod Bomoit (pH ot 4,5 mo 5,0) mpm
temneparype 85-90 "C B TeueHue uaca. Burtamun B12 saBnsercs
BOJIOPaCTBOPUMBIM BUTAMHUHOM. VIMEHHO mMO3TOMYy BOXHBIN pacTBOP
crabunmmsupyror NaNO2, mnonydas kodepmMeHTHYIO (opMy BHTAMUHA,
KOTOPYIO  OYHMINAIOT Ha HMOHOOOMEHHOH cMmoje. 3areM  cienyer
KPUCTAJIM3alMsl BUTAMHUHA W3 BOAHO-ALETOHOBOTO PacTBOpPa, XHMHUYECKas
OYHMCTKA U M3TOTOBJICHUE JIEKAPCTBEHHBIX (POPM M3 MOJYUEHHOTO MPOAYKTA.

Urorosasa
OLICHKA

OTJ'II/I‘IHO, XO0pouIo, YAOBJICTBOPUTCIIBHO, HCY AOBJICTBOPUTCIIBHO.

(ONZKOR
asTopa

CaObiania B.A.
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Bun Kon Texkecr komnereHUMH / Ha3BaHUA TPyAoBOH (yHKUMH / HA3BaHUA
TPYAOBOI0 AeHCTBHSI / TEKCT 3J1eMEeHTA CHTYALIHOHHOM 3a1a4u
C 31.08.05 Knnanueckas mabopaTopHast THarHOCTHKA
K IIK-1 CriocoOeH BBITIONHSATH KIIMHUYECKHE JTa0OpaTOPHBIEC HCCIENOBAHUS Y€TBEPTOH
KaTErOPUH CJI0KHOCTU
@ B/03.8 Brimonnenne  kiuHUYECKHMX — J1aOOpAaTOPHBIX — MCCIEAOBAHHWIA  YE€TBEPTOU
KaTErOPUH CJIO>KHOCTH.
151 O3HAKOMBTECHh C CUTYAIMEHN W JAUTE PA3BEPHYTHIE
OTBETHI HA BOITPOCHI
Y buorexnonoruueckue meroabl nogydeHus: JIC Ha OCHOBE KYJIBTYp KJIETOK

pacTeHUN HMMEKT LHUPOKOE PACHpPOCTPAHEHME, MOCKOJNBbKY MO CPaBHEHHIO C
MOJlydYeHHEM OHOMAcC PACTUTEJbHBIX KYJbTYp W3 ITUKOH MPUPOALI WU C
TJIAHTAIMA  5TM  METOAbl  OTJIMYAIOTCS  BBICOKOH  pPeHTAaOeNbHOCTHIO,




SKOJIOTUYHOCTBIO, HE3aBUCHMOCTBIO OT reorpadpuul U KJIMMaTa MPOU3PACTAHUS
TOTO WJIM HHOTO PAaCTEHUs], a TAaKXKe 00eCIIeYnBaIOT BBICOKOE KA4eCTBO LEJIEBOTO
MPOOYKTa, CcTaOMILHOCTD MPOU3BOACTBA u BO3MOXHOCTDb YHpaBJICHUA
npoueccamMu (aBTOMAaTHU3alui0). Bce BhIeNepevnCIeHHOE YKa3blBaeT Ha
BBICOKYIO MEPCICKTUBHOCTD HaHbHefILHeFO Pa3BUTHA JaHHBIX METOOB.
AHanu3upys 1aHHYIO CUTYAIHIO:

[IpencraBpTe  TEXHOJOTMM  TOJNYYEHHUs]  JICKAPCTBEHHBIX  IPETapaToB
PACTUTENBHOTO MPOMCXOXKAEHUS C KOHKPETHBIMU NpuMepamu, oOparmas
BHUMAaHUE Ha CHeln(UKY PaCTUTENBHBIX KJIETOK, (pa3bl pOCTa, MUTATEIbHBIE
cpenbl, yCIoBUs pepMEHTALNN U THIIBI OHOPEaKTOPOB

Meton 6uortexHonoruu nonyyeHust JIC Ha OCHOBE KyJBTYpP KJIETOK PacTEHHI
HAYMHAETCS C MPOLIECca MONyUeHHsI KyJbTYpbl KAJJIyCHOH TKaHH WJIU KaJulyca.
Kamnyc - TkaHb, BO3HUKAIOIIAS TPU HEOPTaHU30BAHHOHN Mpordepaiy KIeToK
pacrenusi (nenuddepeHIIMPOBAHHOE [IEJeHHE KIIETOK). MeTon peanusyer
CHocOOHOCTE Jr00OH  KJIeTKM 00pa3oBBIBATH IOJHOLICHHOE pACTEHHE B
COOTBETCTBUM C €€ TEHETHYECKUM ¢ (PU3HUOJOTHUECKUM MOTEHIIHAIOM
(eCTECTBEHHBIMH  BO3MOXKHOCTSIMH).  JTa  CIOCOOHOCTb  HA3bIBAETCS
TOTHIMOTEHTHOCTBY. CTaOMIBPHOCTH MO  BBIXOAY LEJNIEBOTO  MPOAYKTA
(BTOPUYHBIX META0OJUTOB) OOBIMHO CBSI3BIBAIOT C U PepeHIIUPOBKON KIETOK
U CO craauedl KyJbTUBHUPOBaHMS (KOHEI] SKCIIOHEHLMAJIbHOW CTaAuH C
MEePEeXOIOM Ha MOCTOSHHYIO (Da3y pocTa v AENEeHUs KJIETOK).

ITpumepom BrusiHUS AU PEepEHIMPOBKHN KIETOK HA BBIXOZ LEJIEBOTO MPOIYKTA
ciyxxutr  auddepeHINpPOBaHHBIA KOpHeBOW kammyc Atropa belladonna,
CHUHTE3UPYIOLINH TPOIIAHOBBIE AJIKAJIOUIBI (B OTIINYNE oT
HenuddepeHurpoBanHoro). Jpyroi npumep: Toapko HeauddepeHIMpOoBaHHBIE
kietkn Rauwolfla serpentine CHHTE3HPYIOT HHIOIHIIOBBIE AJTKATIOUABI.
TexHoJOrUsA TNONy4YEeHUs Kajlyca TpeOyeT HaJu4yusi MOJIOABIX M 3IOPOBBIX
KJIETOK, CTEPHIIBHOCTH, OTPeNeNIeHHOM Temneparypsl (+24-26 °C) 1 BIaKHOCTH
(65-70%), aspaumu, COOTBETCTByIOWmEro oOopynoBaHust (CHeHaIbHbIC
depmenTepsl). B nuTtarenpHyr cpemy, MOMHMO MHKPO- M MaKpO3JEMEHTOB,
HUCTOYHUKOB YIJIEPOa, BUTAMHHOB, HY)XHO BHOCHUTb pETYJATOPbI pOCTa
pacTeHuii - ayKCUHBI (MHIOIMITPUYKCYCHAsI KUCJIOTa U AP.) U [IUTOKUHHHEI (6-
OeH3umaMUHOYPUH U 1p.). Takke BeCbMa CYILIECTBEHHYIO POJb AJISI CHHTE3a
MeTa0OJIMTOB WIPAIOT NPEAIIeCTBEHHUKU. Tak, nobaBineHune (peHMIariaHNHA
yBEJIMYNBAET BbIX0N nuocreHnHa Ha 100%.

ComnocraBbTe CTaOMIIBHOCTD NPOLIECCA 1O BBIXOAY BTOPHYHBIX METaOOIUTOB
¢ muddepeHINPOBKON KIETOK U CO CTaauel KyJbTUBUpOBaHHA ((pa3bl pocta
KJIETOK)

Hakoruienne BTOpHYHBIX MeTabONMTOB 3aBUCHUT OT TOrO, HAa KaKHX Cpemax
(PKUAKHX WITH TBEPABIX ) MPOBOASAT KYJIbTUBUPOBAHHE.

CycrneH3nOHHOEe  KYJBTHUBHPOBAHHE  OCYIIECTBISIIOT B adpiU(THBIX
bepmenTepax 6e3 MeXaHHUECKOW MeIaiKH (C TypOMHHBIM MMepeMEIINBAHUEM, C
BHEIIHEH LMPKYJSIMMOHHON meTied). PacTuTenbHbIe KJIETKH B OTJIMYHE OT
KJIETOK MHUKPOOPTaHHU3MOB HUMEIOT OOJIbIINE pa3Mephl, BaKyOJb, LEJUIFOIO3HYIO
KJIETOYHYI0 00O0JIOUKY, KJIeTO4Hble arperaTel. Bce 3T0 Tpebyer cucremsl
NEepEeMEIINBaHMs BOCXOMSIIUMHU TOTOKAMHM BO3IyXa (BCTpsixuBaHueM 0Oe3
MEXaHHMYECKHUX moBpexaeHuit). Kak mnpaBwio, myisg 3TOro  HCMIONB3YIOT
CIEAYIOIINE  PEKUMBbI  KYJbTHBHPOBAHUS.  MEPHOAWYECKHH  (Haime),
LUKJINYECKU W HEMpepbIBHBIA (HapacTaHHe OHOMAacChl KOppEeNupyeTr ¢
CHHTE30M BTOPUYHBIX MeTabONMTOB). JlJIs1 MOBBIIEHHS BBIXOAA MPOAYKTOB
BTOPUYHOrOo MeTaboiM3Ma TNPUMEHSIOT HMMOOWJIM3ALMI0  PaCTHUTEIbHBIX
KJIETOK.




[Ipemnokure METOA  HCMOJNB30BAaHUS  (PEPMEHTOB Uil MPEBPALLCHUS
IUTUTOKCHHA B JAWIOKCUH (TIOCIEAHMN MEHee TOKCHYEeH U TOITOMY €ro
MIPUMEHSIOT B KAYECTBE CEPACUHOr0 IIpenapara - KapAeHOJINnaa

WHorma  KOHEuUHBIH  TPOXYKT  OHOCHHTE3a  HEOOXOAMMO  YaCTHYHO
npeoOpaszoBath. B 3TOM ciiydae mpumeHstOT OMOTpaHCHOpPMALMIO - METON,
UCTIONB3YIOIIHMA ~ (DepMEHThI  KJIETOK  pacTeHHs, CIOCOOHBIE  MEHSTh
(yHKUMOHATBHBIE TPYNNBl JOOABICHHBIX W3BHE XHMHYECKHX COCTUHEHHH.
I[IpumepoM  mpumeneHuss  OuorpaHcHOpMaLMM  CIY)KUT — IPEBpALICHHE
OUTUTOKCHHA B OUTOKCMH B peakuud 1,  2-TUIPOKCUIIMPOBAHUS,
KaTaIu3upyeMoil (epMeHTOM, NPOAyLUpPyeMbIM HenupdepeHunpOBaHHBIMU
kierkamu Digitalis Lanata.

Hrorosas
OLICHKA

OT.]'II/I"IHO, XOpOoHo, YAOBJIECTBOPUTCIIbHO, HEY JOJIETBOPUTCIIBHO

O UN.O.
aBTOpa

Cabpiuniy B A.
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CriocoOeH BBINOIHSTH KIMHIUYECKUE JTA0OPaTOPHbIE UCCIICIOBAHUS YETBEPTOH
KaTerOPUH CIOKHOCTH

B/03.8

Bemmonaenne  kmuHMYECKHMX — JAOOPAaTOPHBIX — HMCCIEJOBAHUH  YETBEPTOH
KaTErOPUH CJIOKHOCTH.

O3HAKOMBTECHh C CHUTYANMEW U JAHUTE PA3BEPHYTBIE
OTBETHI HA BOITPOCHI

B mpomecce TPOMBINIJIEHHOTO MPOHM3BOACTBA AaCKOPOMHOBOH  KHCIIOTHI
WCTIOJB3YIOT MHOTOCTAAMIHBIA XUMHYECKUN CHUHTE3, B KOTOPBI Hapsny ¢
TOHKUMHU XUMHUYECKUMH PEAKLUSIMH BCTPOSHA M TEXHOJOTUYECKH HeoOXoaumasi
OMOCUHTETHYECKAST PEAKIWsS], YTO SIBJISIETCS OJHUM W3 MPUMEPOB YCHEIIHOTO
COYETaHHsI OPraHMYECKOr0 CHHTE3a ¢ OMOCHHTE30M.

IIpu npoBeneHMM TEXHOJOTMYECKOrO STana OWOCHHTE3a Ha MPOU3BOJCTBE
MIPUMEHSIIOT OnpeaeNeHHbIE MHKPOOPTaHU3MBI, OCYLIECTBJISIOIIHE
OnocuHTeTHUECKHe peakiuu. He MeHee Ba’KHBIMU SIBJISIFOTCSI ONTHMH3ALIUS
ycioBui  (epMeHTAIMM W KOHTPOJb 3a  KOJUYECTBOM  OHMOMACCHI
MUKPOOPTaHU3MOB B ()ePMEHTALIMOHHOM armapare.

[Ipoananu3upyiTe CUTYaLHIO C TOUYKHU 3PEHHUSL:

XUMHUECKON peakiuu OHoTpanchOopMali, ONpenessoeli IpoBeIeHIe
OMOCHHTE3a U MOJYYSHUEOKUIAEMOT0 PE3yJIbTaTa MPH OCYIIECTBICHUH
ounorpanchopmannu

Cunre3 ackopObuHOBOH KHCHOTH IO A. I'proccHepy u M. Peiixmeliny ¢ 1934 r.
npeacTaBisier cOOOH MHOTOCTAAMHHBIA W MPEUMYIIECTBEHHO XHUMUYECKHN
npoIecC, B KOTOPOM HUMEETCSl JIMIIb OfHa cramust OmorpaHcopmanmu D-
copbura B L-copb03y ¢ ydacTreM yKCYCHOKHCIBIX OaKTepUil KaK KIacCUIeCKU
npuMep MHUKPOOHMOJNIOTHYECKOro Mpou3BoacTBa. [l modydeHuss copOo3bl
kynbTypy npoayuenta Gluconobader oxydans BeipamuBaroT B (hepmMeHTEpax
NEPUOIUYECKOr0 JEHWCTBUS, OCHAINEGHHBIX MelmajikamMu u Oapborepamu st
ycuieHust aspanuu B TedeHue 20-40 u. Beixom copbosbl pocturaer 98% ot
ucxonHoro copOuta. IlutarenbHble cpenbl comep’kaT KyKypy3HBbIH WA
npoxckeBod  skcTpakT (20% or obmero kommuectBa). I[lo  OkOHUAHUU
IPOM3BOJCTBEHHOTO LIMKJIA COPOO3Y BBIIEISIIOT U3 KYJIBTYPAJIbHOMN JKUIKOCTH.




B 2 Bribopa MEKpOOPraHM3MOB /1J1s1 OMOKOHBEPCHH U ONTHMAJIBHOTO Moadopa
KOMTIOHEHTOB MHUTATEIHHOHN cpebl(MCTOYHUKOB yriiepoaa, asora u gocdopa)

) - COBepH_IeHCTBOBaHI/Ie 3TOHU cCTaauu B YaCTH IOBBIIICHUWS BbIXOOJ4d HEJICBOIO
NPOAYKTA IPU MEPEXOAE OT MEPUOAUYECKOrO KYJbTUBUPOBAHUS MPOLYLEHTA
Gluconobacter oxydans k HempepbIBHOMY B ammapare KOJIOHHOTO THIA
MO3BOJIUJIO YBEJIMYUTH CKOPOCTh 00pa3zoBaHus copbosbl B 1,7 pasa.

B 3 B03MOXXHOCTH yBeNTMUEHUs BBIXOA LIEJIEBOr0 MPOAYKTA

€] Tax)ke MOXHO TPUBECTH NPHUMEP TOIyUYEHHs] 2-KETO-[-TyJIOHOBOW KHCJIOTHI
(mpoMexXyTO4YHBI TPOXyKT cuHTe3a ButamuHa C), KOTOpas  JIerKO
NpeBpalaeTcss B aCKOPOMHOBYIO KHCJIOTY. JTO METOA ABYX-CTaAUHHOIO
MHUKPOOHOJIOTMYECKOT0 CUHTE3a, BKITFOYAOIINI OKUCIeHHe D-TiroKo3bl B 2, 5-
nukeTo-O-TIIFOKOHOBYIO KHCIOTY C AalbHedmeit Ouorpanchopmarnueir B 2-
KeTO-PB-TyJIOHOBYIO Kucnory. Hanbonee mponyKTHBHBIMH MHKPOOPTaHH3MAaMH,
OCYILECTBISIFOLIMMHU 3Ty  PEAKLUMIO, SBJSIFOTCS — IPENCTaBUTENM  POJAOB
Acetobacter, Erwinia, Gluconobacter, B wacTHOCTH MyTaHTHBIN mTamMm Erwinia
punctate, koTopsiii odecnieunBaet BoIxoa A0 94,5% 2, S-nukero-O-rimoKOHOBOH
KHCJIOTBI OTOOIIEr0 KOJIMIECTBA HCXOJHON TIIFOKO3BL.

@) Hrorosast | OTnM4HO, XOPOIIO, YAOBIETBOPUTETHHO, HEYTOJIETBOPUTEILHO
OLIEHKA

A D 1.0. CabObinby B A.
aBTOpa

4.2.1. Kputepuu oueHUBAHHUSI OTBETA M0 CUTYAL[HOHHOMH 3aJa4e

OueHka «OMUIUYHO»  BBICTABIACTCS  OOyYArOIIEMYCs, MPENCTaBUBIIEMY TIOJHBIA  OTBET,
OOHApYy’KUBIIEMY CHCTEMHBbIE, TNyOOKHe 3HaHHs Y4eOHOro Mmarepuaia, IEeMOHCTPUPYIOIErO
HEOOXOIMMBbIE YMEHHMS W HAaBBIKM, HEOOXOOUMBIE I peHIeHHs NPo(EeCCHOHANBHBIX 3aad,
BJIA/ICIOIIEMY TPO(EeCCHOHATBHON TEPMHUHOJIOTHEN.

OueHka «xopowto»  BBICTABISIETCS  OOy4arOIIEMyCs, MPENCTABHBINEMY  IIOJHBIH  OTBET,
JEMOHCTPHPYIOLINI TOCTaTOYHBIE 3HAHHUS Y4eOHOro MaTepuasia, YMEHHUs] 1 HaBBIKH, HEOOXOIMMBbIE
IJIsl pemeHnst NpodeCCUOHANBHBIX 3a7ad, BIaAerolmeMy NpodecCHOHANBPHON TEPMUHOJIOTHEH, HO
JOIMYCTUBIIEMY HEKOTOpPbIE HETOUHOCTH, HE UCKAXKAIOII1e€ OCHOBHOI'O CMBICJIA.

OueHKka «yIOBJIETBOPHTEBHO» BBHICTABIsIETCS OOydaromeMycs, OOHapyKHBIIEMY IOCTATOYHBIH
YPOBEHb 3HAHMH OCHOBHOrO y4eOHOro Marepuaja, AEMOHCTPUPYIOIIEMY IpO(ecCHOHANbHBIE
YMEHHUS U HAaBBIKH, JOMyCTUBIIEMY HETOYHOCTH U OLIMOKU B OTBETE.

O1neHKa «HEYAOBJIETBOPUTEIBHO » BbICTABIISIETCS O0YYa0OIEeMyCsl

4.3. Yexk-1HCTBI OLIEHKH MNPAKTHYECKHX HABBIKOB K 3adery no paucuurmuimde b51.0.02
JlabopaTopHast mapa3uTOIOTHs

Yex-auct Nel

C | 31.08.05 Knuanveckas 1abopaTopHasi TMarHOCTHKA
YJI | Yuer uyBcrBHTEenbHOCTH E.coli k anTHOHOTHKAM nHCKO-AH( PYy3HOHHBIM MeTOIOM
K IIK-1 CriocoOeH BBITIONHATh KJIMHUYECKUE JTAOOpaTOpHBIC HCCIEAOBAHUS YE€TBEPTOU
KaTErOPUH CJI0KHOCTU
D B/03.8 BeinonHeHne KIMHIUECKUX JIaOOpaTOPHBIX HCCIEIOBAHUN YETBEPTOH KaTEeropuu
CJIOJKHOCTH.
T TpynoBble neiicTBHsA, NPEAYCMOTPEHHBIE (PYHKIHEH.
Ne JHericTBus IIposeaeno He
MIPOBEICHO
1. Hapets xanat, manoyuky u nepuaTku 1 Gasn -1 Gann
Useieus u3 Tepmocrara yamiky ¢ mocesom E.coli Ha 1 Gasn -1 Gamn




YYBCTBUTCJILHOCTE K AHTHOMOTHUKAM

3. TTomecTuTh HaIky Ha TEMHYIO MATOBYIO TIOBEPXHOCTE BBEPX 1 Gamn -1 Gamn
JTHOM

4, HsmepuTs ¢ TIOMOIIBIO JTMHEWKH HWJIH I TAHTEHIUPKYJIS JUAMET]P 1 Gamn -1 Gamn
30HBI MTOABJICHHUS POCTA BOKPYT KAKAOTO JUCKA

5. 3amucath pe3yJbTaThl B XKyPHA PETHCTPAIIUU PE3YJIbTaTOBR 1 6amn -1 Gamn
MHUKPOOHOJIOTHYECKUX 1 MTAPA3UTOJIOTHIECKHX UCCISHOBAHNIA

6. OLleHUTL CTeMeHb YYBCTBUTEIBHOCTH K KAXKIOMY aHTHOHOTHKY, 1 6amn -1 Gamn
PYKOBOACTBYSICh KPUTEPHSIMH NPUJIAraeMO HHTEPIIPETALIMOHHON
TabuLbl (S-4yBCTBUTEBHBIN,
I - mpomeskyTouHbIi; R - pe3ncTeHTHBIN)

7. ITomecTuTh Yamky ¢ MOCeBOM B Oak Uil aBTOKJIABUPOBAHUS 1 Gasn -1 Gamn

8. [Ipotepets moBepxHOCTE pabouero crona 70% pacTBopom 1 Gamn -1 Gann
STHJIOBOTO CITUPTA

9. CHsITh TIEpUaTKH 1 Gasn -1 Gann

10. IloMecTHTh MepUYaTKH B KOHTEHHED JJTA cOOpa oTXOMOB Kiacca b 1 bamn -1 Gamn

11. BBIMBITE PyKH C IPUMEHEHHEM MbIJIa U KOJKHOT'O AHTHUCEIITHKA 1 Gasn -1 Gann

12. CHATH IAMOYKY M Xajar 1 bamn -1 Gamn

Hroro 12 6amios -12 6anoB

Yex-auct Ne2

C 31.08.05 Knnanyeckas abopaTopHasi TMArHOCTHKA
U1 IMoceB GuomaTepHana HA NHTATE/ILHYIO CPEAY MINATEIEM
K IIK-1 Croco0eH BBITIONHATh KIMHHYECKUE JTAOOpPATOpHBIC HCCIEAOBAHUS YE€TBEPTOU
KaTErOpuu CJIOKHOCTH
D B/03.8 | BemonHeHne KIMHHYECKHX JJAOOPATOPHBIX MCCIENOBAHUN YETBEPTOH KaTeropuu
CJIOJKHOCTH.
T/ TpynoBble neiicTBHsA, NPEAYCMOTPEHHBIE (PYHKLIUEH.
Ne JHericTBus IIposeaeno He
MIPOBECHO

1. Hanets xanat, manoyuky u nepuaTki 1 6amn -1 Gann

2. Bssite wamky [letpu ¢ nmuTaTensHOM Cpenoit 1 Gasn -1 Gamn

3. [Ipomapkuposats amky [leTpu Ha ee He U OCTABUTH KPBIIKOH 1 Gamn -1 Gamn
BHH3
[IpoBeputh COCTOSTHHE CLIMPTOBKH (B HEH €CTh CITUPT, PUTHITE 1 Gamn -1 Gann
MPOTMUTAH UM U BBIMyLIeH Ha 1-1,5 cM, TOPIIBIIKO CIIUPTOBKH
HAKPBITO yaepkuBaTeseM utiisa 6e3 3a30poB)

4 3aKeub CIIMPTOBKY 1 bamn -1 Gamn
B3sTh B npaByro pyky OakTepHaIbHYIO METIO (muameTpom 3-4 1 6amn -1 Gann
MM), B JIEBYIO — MPOOHPKY C pa3BedeHHBIM OHOJIOTHYECKUM
MaTepuagoM

5. IIpocreprm3oBarh METIO B IHIAMEHU CITUPTOBKH 1 bamn -1 Gann

6 Ynep:xkusas netmo 1, 2 u 3-uM najislaMu paBoil pyKH, U3BJIEUb 1 6amn -1 Gann
npoOKy 13 MPOOUPKH, MPUKAB €€ MUZHHIIEM K JIQIOHU

7 3abparek MaTepuat U3 IPOOHPKH 1 Gamn -1 Gamn

8 dramOupoBars Kpaii MpoOHPKU U TIPOOKY, 3aKPBITH U TIOCTABUTH 1 Gamn -1 Gamn
B IITATHB

9 IIpuoTkpeIB eBoit pykoit kpeiiky damku [letpu ¢ onHoi 1 Gamn -1 Gamn
CTOPOHBI TaK, 4TOOBI B ILEJb MPOLLIA METIs, BHECTH MaTEpHa
HA MOBEPXHOCTh CPEIbI

10. AKKypaTHO M3BJI€Yb MTETIIIO 1 Gamn -1 Gann




11. 3aKphITh YaIKy 1 Gasn -1 Gann

12. TleTnro mpoCTEPHUIN30BATE U TIOCTABUTH B TTOJCTABKY 1 Gamn -1 Gann

13. BCKpBITE CTEpUIIBHBIN LITIATEID 1 Gasn -1 Gann

14. [puoTKpEIB JIEBO# PyKO KpbiKy yamku [leTpu, crenaTts moces 1 Gamn -1 Gamn
IIMATEeJIEM, PABHOMEPHO PaCIpeesisisi MaTepyal 1o BCe
MTOBEPXHOCTH CPeJIbI

15. 3aKphITh YaIKy 1 Gasn -1 Gann

16. ITomMecTUTh MmIMATe b B EMKOCTD C I€3MHPULIIPYIOITHM 1 Gamn -1 Gann
pPacTBOPOM

17 Iloracuthk CIUPTOBKY KOJIIAYKOM 1 Gasn -1 Gann

18 Yamky ¢ moceBoM NepeBepHyTh KPBIIIKOH BHU3 U IOMECTUTE B 1 Gamn -1 Gann
TEPMOCTAT

19 [Ipobupky ¢ GuomareprasoM NOMECTHTh B OaK AJIst 1 Gamn -1 Gann
ABTOKJIABHPOBAHUS

20 [Iporepets moBepxHOCTE pabouero crona 70% pacTBopoM 1 Gamn -1 Gamn
STHJIOBOTO CITUPTA

21 CHATB IEpYATKH 1 bamn -1 Gamn

22 ITomecTuTh MEpYATKH B KOHTEHHED 11 c6opa 0TX0m0B Kiacca b 1 bamn -1 Gann

23 BBIMBITE pyKH C MPUMEHEHHEM MbIJIa U KOJKHOTO AHTHUCEITHKA 1 Gasn -1 Gann

24 CHATH MIAMOYKY M Xajar 1 bamn -1 Gamn

Hroro 24 6aos -24 GayioB

Yex-auct Ne3

31.08.05 Knnanyeckas abopaTopHasi TMArHOCTHKA

Ixcnpecc-nereknus HBsAg (Bupycuvblii renarur B)

IIK-1
KaTErOpUHU CJIOXKHOCTU

CriocoOeH BBIMIONHATh KIMHUYECKHE JTaOOpaTOPHBIE HCCIIEAOBAHHS YE€TBEPTOM

B/03.8
CJIO’KHOCTH.

BeinonHeHne KIMHIYECKUX J1TaOOpaTOPHBIX HCCIEIOBAHUN YETBEPTOH KaTEropuu

TpynoBble neiicTBHSA, NPEAYCMOTPEHHBIE (PYHKIIHEH.

HencTeus

IIposeneno

He
MPOBENICHO

BriTh B MenuumMHCKOH (opmMe (XanaT/KOCTIOM, HIAriovKa)

1 Gann

-1 Gann

O0paboTaTh pyKHU TMTHEHHUUECKHUM CIIOCOOOM

1 Gann

-1 Gann

Hapets nepuatiku

1 Gann

-1 Gann

AW —

Y6enuthbes, 4TO eCTh BCe HEOOXOAUMOE!

HaGop peareHTOB 1151 ONpeesieH sl TOBEPXHOCTHOTO AaHTUT€HA
Bupyca rernatuta B (HBsAg) B cbIBOpOTKE KPOBH, COAEPIKALLIHIA:
TECT-KacCeTy B TePMETHYHOM yITakOBKe

— MUMNETKY AJIs BHECEHHsI 00pasiia ChIBOPOTKH KPOBU

— peareHT A5 pasBenenus oopasua (Oydep) — 1 dnaxoH ¢
KPBIIIKOH-KareJIbHULEeH

IIpoGupka ¢ KOHTPONBHOM CLIBOPOTKON KPOBU

CexyHnmomep

EMKOCTE ¢ ne3uHPHULHPYIOINUM PACTBOPOM

KonTeiinep ans cbopa orxonos knacca b

1 Gann

-1 Gann

[IpoBeputs CpOKH rOTHOCTH HAOOpa PEareHTOB M KOHTPOJILHOM
CBIBOPOTKH

1 Gann

-1 Gann

H3Bneus TecT-KacceTy U3 MHAUBUAY JIBHON YTIAKOBKH U
MOJIOKUTH €€ Ha YHCTYI0, POBHYIO TOBEPXHOCTh

1 Gann

-1 Gann

B3ate nuneTky 115 BHeceHUs 00pasiia CBIBOPOTKH KPOBH

1 Gann

-1 Gann




7 Buectu 4 xaru ceiBopoTkH (100 MKJT) Ha MOPUCTYIO MEMOpaHy 1 Gamn -1 Gann
TECTA, AeprKa MUMIETKY BEPTUKAIILHO

8 IloMecTHTh UCTTONB30BAHHYIO MTUIIETKY B KOHTEHHEDP 1A cOopa 1 Gamn -1 Gamn
oTtxon0B kinacca b

9 Buectu 1 xarmutio peareHTa 1 pasBeneHus o0pasiia Ha 1 Gamn -1 Gann
MOPUCTYIO MEMOpaHy TeCTa, Aepika (JIaKOH BEPTUKAIBLHO

10 BrurounTs cexyHgomep u 3aceusb 10 MUHYT 1 Gasn -1 Gann

11 Tlo okoHUYaHWM BpEeMEHU OLIEHUTE PE3YJILTATHI TeCTa U O3BYUHUTh 1 Gamn -1 Gamn
X

12 IlomecTHTh TecT-KacceTy B KOHTEHHED M1l cOOpa OTXOIOB 1 Gamn -1 Gamn
kiacca b

13 CHATBH TIepUaTKH ¥ IOMECTUTB UX B EMKOCTB C 1 Gamn -1 Gann
JE3MHPUITUPYIONTHM PACTBOPOM

14 O6paboTaTs pyKH TMTHEHHYECKUM CIIOCOO0M 1 Gasn -1 Gann

15 B miporiecce MaHUTTYJISIITUN HE JOTParuBaThCS PyKaMu B 1 6amn -1 Gamn
MepUYaTKax 0 MOCTOPOHHUX MPEIMETOB M CBOETO JIUIA

Hroro 15 6amios -15 6anoB

4.3.1. Kpurepumn ouieHUBAHHS OTBETA MO YEK-JIUCTY

Ouenka «3aumeno» BbICTaBIsieTcsl oOydaromemycsi, HaOpasumemy 71% u Oonee OanoB mo 4ex-
JHCTY

OueHka «He3aumeHo» BBICTaBIsIETCS oOy4daromemycs, HaOpasmemy 70% u MeHee 0aJulOB MO YeK-
JHCTY

5. Kputepun oneHUBaAHMS Pe3yJ1bTATOB 00y4eHHUsI

«3auTeHo» BbBICTABISAETCH OOydarOLIeMyCs, €CIM OH II0Ka3ajl JOCTaTOYHO MPOYHbIC 3HAHUS
OCHOBHBIX TIOJOXKEHHUH y4eOHOH HIUCHMIUIMHBL, YMEHHE CaMOCTOSITEJIbHO peIlaTbh KOHKPETHBIC
NPaKTUYeCKUE  3a7aud, MPEenNyCMOTPEHHble pabodeldl  MmporpamMMmol, OpHUEHTHpPOBATHCS B
PEKOMEHIOBAaHHOM CIPAaBOYHON IUTEPAType, YMEET MPABUIBHO OLIEHUTD MOJYYEHHBIE PE3YJIbTATHI.
«He 3aureHo» BbICTaBIACTCS OOYYAIOIIEMYCs, €CIH TNPH OTBET€ BBIIBIIINCH CYIIECTBEHHBIC
npoOenbl B 3HAHHUSAX OCHOBHBIX TMOJIOKEHMH Y4eOHOW IUCHMIUIMHBL, HEYMEHHE C IOMOIIBIO
MpenojaBaresss MOJIY4YUTh MNPABUIBHOE pPEIICHHE KOHKPETHON MPaKTUYeCKON 3aJadd W3 4Hcia
NPEAyCMOTPEHHBIX paboueli mporpaMmMoi ya4eOHONH AUCHUTUINHBL




