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1. BBOAHASA YACTDb

1.1. ®oHa O1IEHOYHBIX CPEACTB PEerIaMeHTUPYeT (GOPMBI, CONEpPKaHNE, BUIBI OLEHOUHBIX
CPEICTB ISl TEKYILEro KOHTPOJIS, MPOMEXYTOUYHON aTTeCTallud M MTOTOBOM (rocynapCTBEHHOM
UTOTOBOW) AaTTECTAllUU, KPUTEPUHU OICHUBAHUS AUPPEPCHIUPOBAHHO MO KAXKIAOMY BHUIY
OLICHOYHBIX CPEJICTB.
1.3. ®oHA OLEHOYHBIX CPEICTB oOmpeaejseT ypoBeHb (GOPMHPOBAHMA Yy O0y4arOIMXCS
ycranoBjieHHbIX B @®I'OC BO u omnpeaejeHHbIX B OCHOBHOW 00pa3oBaTeIbHON Iporpamme
BhIciiero oopazosanus 30.05.01 Meaununackas Ouoxumusi, HarpaBieHHocTH 02 3apaBooxXpaHeHHe
B cdepe KIMHUYECKON 1abopaToOpHON NMAarHOCTHKW, HAMPaBICHHON Ha CO3/1aHUE YCIIOBUH s
COXpaHECHHS 37I0POBBs, OOECHedeHUs MPOPIIAKTUKY, JUATHOCTUKH W JICYCHHUS 3a00JIeBaHUH,
yuusepcaibhblie (YK) komnereniuu YK-1, o6mmue npodeccuonanbubie komnerenuun (OIK-
2; OIIK-3), npodeccnonanbubie komnerennun (IMK-4; IMK-5).

2. OCHOBHA YACTD
2.1. Buabl KOHTPOJISI M ATTeCTAIlUH, (DOPMbI OIIEHOYHBIX CPEICTB

Ne OneHOYHbIE CPeCTBA
n/ | Buabl KoHTpOJISI

n ®opma

1 Tekymuii KOHTPOJIb Tectrl

CutyalluoHHBIE 3372491

Yek-1ucThl

[IpakTHyeckue HaBbIKU

2 [TpomexxyTounas Bormpocs! miist cobecenoBanust
aTTecTanus

CI/ITyaHI/IOHHHe 3agadu

YeKk-TUCTBI

HpaKTI/IquKI/Ie HaBBIKH

3. Conep:kaHue OLIEHOYHBIX CPEACTB TeKYLIero KOHTPOJIsA
Texyiuit KOHTPOJIb OCYIIECTBIISETCS MPENoAaBaTeNeM IUCHUIUIMHBI IPU IPOBEICHUH
3aHATUH B (popMe: TeCThl, CUTyallMOHHbIE 3a]1aun

3.1. OueHo4Hble cpeACTBA IJISl TEKYLIEro KOHTPOJISI.
3.1.1 Bonpochbl TeCTOBOIro KOHTPOJIA

3.2. TecroBblie 3a1aHusA
TecToBblil KOHTPOIH 1O AucHUIUIMHE b1.0.39 MeaunmHckue TeXHOJIOTUH

JAWTE OTBETBI HA BOIIPOCHI TECTOBBIX 3AIAHUI 1 YPOBHSI (OVH
MPABUJILHEIN OTBET)

buotexnonorusa — sto

a. Mcnonb30BaHue MUKPOOPTaHU3MOB, OTACIIBHBIX KIETOK PACTEHUM U YKUBOTHBIX ISt
MOJTY4eHHST OOJIBIIIETO KOJu4YecTBa OroMacchl (0enka, yriieBoJoB u T. 1.)*

0. Mcnonb30BaHue B CEIbCKOM XO3SIIICTBE COPTOB MHTEHCUBHOTO THIIA,

B. Mcnonp30Banne opraHndeckux yaoOpeHUH AJIs MOBBIIICHUS TUI0IOPOIHS TIOUYBHI U
YPOBHSI MPOAYKTUBHOCTH CEJIbCKOXO3SMCTBEHHBIX KYIbTYD.

r. Mcrionp30BaHre T€HHOW U KJIETOYHOW MHKEHEPUU B CEJICKIINH;

1. [TonydeHne sHEPTrU MPU TOMOIIM OMOJIOTHIECKIX 00BEKTOB

OCHOBHBIM OOBEKTOM KJICTOYHON HHKEHEPHUH SBISCTCS
a. opra"Has KynbTypa*

0. MUKpOOHasi KyJIbTypa

B. KJIETOYHAsI KYJIbTypa

T. pacTUTEIbHAs KYJIbTypa




Knerounas nH>XeHepHUsi OCHOBaHA Ha:

a. CKpeIlIUBaHUH pPACTCHUM

0. oTOope pacTeHUH U JKUBOTHBIX

B. KyJbTHBHPOBAHUY KJIETOK BHE OpraHu3Ma*

I'. CHHTC3C I'CHOB 1 BHCAPCHUH UX B KIICTOYHBIC KYJIbTYPbI

[TepBbIe SKCHIEpUMEHTHI, TOKA3aBIIKe, YTO )KUBOTHBIE TKAHH BO3MOXKHO HEKOTOPOE BPEMS
KyJbTUBUPOBATH B (PU3MOJIOTHYECKOM PAcTBOPE in Vitro mpoBe:

a. ¥Y. Py (Poykc)

6. P. Xappucon *

B. K. bepHapn

r.I'. Kenep

JIns KIIETOYHOM KYJIbTYPbI XapaKTEPHO:

a. KOHTPOJIb IMHAMUYECKHX CBOWCTB

0. cocTosiHue OMOXMMHUYECKUX IPOIIECCOB B KJIETOYHOM KYJIbType MAaKCUMaIbHO
MpUOIMKEHO K YCIOBUAM in Vivo

B. XapaKTepPHA THCTUOTUIIMYECKAS CTYPYKTYpa

I. OTCYTCTBUE CTPYKTYpHOH OpraHu3anuu’™

JUI CyCIIEH3MOHHOM KYJIbTYPBI KJIETOK XapaKTEPHO:

a. IpeKparieHne npoaudepanuy KIeTOK, BCIEACTBIE UCTOLICHUS CPE/IbI
0. pacnoJIoXKeHHe KIETOK B BUJIE B3BECH B POCTOBOI1 cpene™

B. BBICOKAs IJIOTHOCTB KJIETOK HA €IMHULIE IIJIOIAU IPOCTPAHCTBA

I. CKaYK00Opa3HOe U3MEHEHUE KIETOYHOI0 MeTaboI13Ma, BCIIECTBHE
IIEPUOTUYECKON 3aMEHBI CPEMBI

BriepBble MeTOUKY ITOJTydeHHUs THOPUIOM pa3paboTaiu:
a. bu6 u OBuHr

6. Koxsnep u Munmreitn*

B. CummMmc u CtuaiMan

r. Xeidgauk u Mypxen

OnHoit n3 HanboJee YacTo UCIOIB3YEMbIX CEJIEKTUBHBIX CUCTEM, JIJIsl CO3JJaHHs THOPHUIOM
SIBIISICTCSL:

a. TAT-cpena*

0. Cpena Urna

B. Cpena MakKos

r. Cpena Jlynp6exko

JInst mepBOro 3Tana CIusSHUS KJIETOK XapaKTEepPHO:
a. BBICBOOOKIEHNE TTTUKOIIPOTENI0B

0. cOnmxenue KIeTok™

B. CIUSIHHE MEeMOpaH

. 00pa3oBaHWe JTUMUIHBIX MUTIEIUT

Bo3nyx Hag muTaTensHOM cpeoi MpH KyIbTHBUPOBaHUY (PparMEeHTOB OPraHOB M TKaHEH:
a. 011M30K K aTMOC(EepHOMY BO3AYXY

6. conepxur 10% CO2*

B. cogepxut 20% CO2

T. HAChIIIIEH KUCIOPOIOM

MonexyssipHasi OMOJIOTHSI U3yJaeT:

A mpoTekaHne OMOJOTHYECKHUX MPOIIECCOB HA MOJIEKYIIIPHOM YPOBHE™;

b cTpoenune knetku;

B Mopdornorudeckoe u Gpuznonornueckoe MHOroodpasue 6akTepuii 1 BUPYCOB.




N3menenue nocnenoBarenbHoCcTH HyKieoTuaoB B JJHK — 3To:
A XpoMOcOoMHasi MyTalus;

b rennas myranus*;

B renomuas myranusi.

O6mmas ¢popmysa aMUHOKUCIIOT:

NH - CH - COOH
|

R

IN

NHz - CH — CH
|

R

NHz - CH - COOH
|

R

AMMHOKHUCIIOTBI MOTYT IIPOSIBIISATh CBOMCTBA:
A KucIor;

b ocHoBanmii;

B BepHbl 00a BapuaHnTa oTBeTa*.

OKOHuaHue MONUNENTH/IA, COAEePAKAIIEe AMUHOTPYIITY, HA3bIBAETCS:
A C — xowner;

B N — xonen*:

B nentuaHas cBA3b.

MoHomepamu GEJTKOB SIBJISIOTCA:
A HYKJICOTHUBL;

b Hykieocomsl;

B amuHoKucnoThI*.

Hyxneotun — 310 MOHOMED
A 0enkoB;

b HyK1eMHOBBIX KHCTIOT™;
B xupos.

ITpocTbie GenKu COCTOAT:

A TOJIBKO U3 HYKJIEOTHJIOB;

b TonbKO M3 aMUHOKUCIIOT™;

B 13 aMHHOKHCIIOT 1 HEOEIKOBBIX COSAMHEHUN

Benku, KOTOpBIE pacTBOPSIFOTCS U B BOZIE U B pACTBOPE COJICH, HA3BIBAIOTCSI:
A anpOyMUHBI;

b rnobynunsr*;

B ¢pubpunnsapusie 6enku.




B ctpoenun 6enkoB pa3nuyaroT:

A 11Ba ypOBHsI OpraHU3aLuu MOJIEKYJIBI;

b Tpu ypoBHs opraHu3aniu MOJICKYJIHI ;

B deTsIpe ypoBHS OpraHu3anuy MOJIEKYIbI*.

[MonumnenTua obpaszyercs myTem:

A B3aMMOZIECHCTBYSI aMUHOTPYIII JBYX COCEIHUX aMUHOKHUCIIOT;

b B3aumoeiCcTBUS aMUHOIPYIIIIBI OJTHOM aMUHOKUCIIOTHI ¥ KApOOKCUIIBHOW IPYIIIIbI
pyroif aMMHOKHCIIOTBI®;

B B3auMoeiicTBus KapOOKCHIIBHBIX TPYIII ABYX COCETHUX aMHUHOKHUCIIOT.

CreneHp cipaiv3anuy Oelika XapaKTepU3yer:
A nepBUUHYIO CTPYKTYpY O€liKa;

b BTOpuuHyO CTpyKTYpY Oenka*;

B tpetnunyio cTpykrypy Oenka;

JTAUTE OTBETBI HA BOITIPOCHI TECTOBBIX 3AIAHUI 2 YPOBHSI
(HECKOJIBKO INTPABUJIBHBIX OTBETOB)

Konnenmus "lIpenena Xeidauka" u pazpaboTka Teopun peHOMEHA CTapeHHsI ObLTa
OCYIIIECTBJICHA B!

1. 1955 rony

2.1961 rony *

3.1937 rony

4. 1968 roay*

O0pazoBaHuUIO MOCTOSHHOM KJIETOUHOM KYJIbTYPbl COOTBETCTBYIOT CIEAYIOLIUE
Mop(hohu3noIorHUecKre 0COOEHHOCTH KIETOK:

1. yBenrueHme reTepoIUIONIHOCTH M aHEYTUIOMTHOCTH *

2. yBeIMYEHUE BPEMEHHU YJBOEHUS KJIETOK *

3. ymenbienue 3 (HEKTUBHOCTH KIIOHUPOBAHUS

4. yBenMueHe 3aBUCUMOCTH OT cyOcTpara

Ilepexon KJIETOYHOM KYIbTYphI B CTALIMOHAPHYIO (ha3y CBA3aH C:
1. HapylIeHHeM UTOKHHE3a *

2. BUpycHO# uH(pekuuen

3. UCTOLIEHUEM NMUTATENbHBIX BEIECTB

4. ykopouyeHueMm tenomep™

OnHO¥ M3 MPUYHH KOHTAKTHOTO TOPMOYKEHHS POCTA KIIETOK B KJIETOUHOU KYJIbTYype
SIBIISIETCSI:

1. HaKOIUIEHHE B MUTATEIBLHOM cpesie MPOAYKTOB MeTaboiu3mMa KIeTok *

2.yBeNMYeHHUE JTOJIU KJIETOYHON MOBEPXHOCTH 0OpallleHHON K BHEIIHEH cpere

3. oOpazoBanue GUOPOHEKTHUHA HA KJIETOYHON TTOBEPXHOCTH

4. ymenblneHue npoaykuuu SP-6enka (KJI€TOYHOT0 MOBEPXHOCTHOTO Oenka)™

Tpancdopmarus KIeToK 3T0:

1. cmusaMEe COCCIHUX KIIETOK HaXOOAIIINXCS B KJIETOYHOM KYJIbTYp€

2. HeoOpaTUMOE U3MEHEHUE POCTOBBIX U MOP(OIOTNIECKUX CBOMCTB KJIETOK *

3. oOpaTuMoe N3MEHEHUE POCTOBBIX U MOP(HOIIOTUYECKUX CBOMCTB KIIETOK

4. aganTanys KJIETOK HaXOJSIIUXCS B KYJIBType K (akTopaM OKpy»Karolien cpeabr™

Bo3HuKHOBEHNE TEHOMUKHU KaK HaquOﬁ JOUCHUIIINHBI CTAJIO0
BO3MOXXHBIM TIOCTIE:

a) ycraHoBieHus ctpyktypsl JHK*

0) CO3MaHMsA KOHIICIIIUY I'eHa

B) 1uddepeHranuu CTpyKTYPHBIX U PETYJIATOPHBIX Y4aCTKOB reHa

I) TIOJHOTO CEKBEHHPOBAHHs F€HOMA Y psiia OpraHUu3MOB™




CyIecTBEeHHOCTh I'eHa Y TaTOTeHHOT'0 OpraHu3Ma — KOJUPYEMbIi TEHOM MPOIYKT
HEOOXOINM:

a) IS pa3MHOXKEHUS KISTKU*

0) I moaAep)KaHUs KU3HEACITSIBHOCTH ™

B) JUIS MHBAa3WH B TKaAHU

I') JUUI MHAKTUBAIMM aHTUMHUKPOOHOTO BEIICCTBA

[Iporeomuka xapakTepu3yeT COCTOSTHUE MUKPOOHOTO TAaTOTeHHA:
a) 10 epMEHTATUBHON aKTUBHOCTH*

0) 10 CKOpOCTH pocTa

B) IO dKCIpeccuu OenKoB™®

I) [0 HAXOXJICHUIO NT0 KOHKPETHOW CTaJ M POCTOBOTO IUKJIIA

JUJ1st TOJTy4eHus MPOTOIIACTOB U3 KJIETOK IPUOOB HCIIONIB3YeTCs
a) JU30LIUM

6) Tpurncun*

B) “‘yIUTOUYHBIN QepMeHT” *

I) TMENCHUH

[IpeBpanienue KapAeHOIUIATUTUTOKCHHA B MEHEE TOKCUYHBIN TUTOKCHH (12-
HJIPOKCUIIMPOBAHUE) OCYILIECTBIISCTCS KYIbTYPOH KIIETOK:

a) Acremoniumchryso genum;

6) Saccharomyces cerevisiae;™*

B) Digitalis lanata; *

r) Tolypocladium inflatum.

Jly1st mosmy4deHust MpOTOIUIACTOB U3 0aKTEPUATTbHBIX KIETOK
UCIIONIB3YETCS:

a) JTu3oUUM™

0) “ynuTouHslii pepmeHT”

B) TPUIICUH*

r) TaranH

OObenrHeHe reHOMOB KJIETOK Pa3HbIX BUIOB U POJOB BO3MOXKHO
NIPY COMaTHYECKOW THOPUIM3AIHN:

a) TOJIKO B MPUPOJHBIX YCIOBHIX

0) TOJBKO B MCKYCCTBEHHBIX yCIOBMSIX™

B) B IPUPOAHBIX U UCKYCCTBEHHBIX YCIOBHSX™*

Bricokast cTabMIIBHOCTB TIPOTOTIACTOB JIOCTUTAETCS TPH XPaHEHHUH:
a) BXxonoge*

0) B rumeproHUYecKou cpene*

B) B cpeje ¢ 100aBIeHNeM aHTHOKCHIAaHTOB

I') B aHadpOOHBIX YCIOBMSIX

[Honustunenrnukons (I1917), BHOCUMBII B CyCTIEH3UIO TPOTOIJIACTOB:
a) CIOCOOCTBYET UX CIUAHUIO™

0) TpemoTBpaIIacT UX CIUSHUEC

B) MOBBIIACT CTAOUIBHOCTH CyCIIEH3UU*

T) TpenoTBpaIaeT MUKPOOHOE 3apakKeHne

Jl71st mpoToTUTacTUPOBAHUS HAaU0O0JIEE MOAXOAT CYCIICH3NOHHBIE
KYJIbTYpHI:

a) B nar-paze™

0) B cTauMoHapHOH ¢a3ze

B) B Jorapudmuueckoit paze*

r) B (haze 3aMeIJICHHOT0 pocTa

JIAUTE OTBETHBI HA BOITPOCHI TECTOBBIX 3AJTAHUI 3 YPOBHSI
(BAJAHUSA HA ONPEJAEJIEHUE COOTBETCTBUA)




Ienn

1. reHHOU UHXEHEepUU

2. KJIETOYHON UHXKEHEPUHU 3TO:

a) Mpeo0JIeBaHNE MEKBHUIOBBIX OapbepoB — 1,2

0) ruOpuan3aIys COMaTHIECKUX KIeToK — 1

B) Iiepeiaya OT/IEIbHBIX HACIEICTBEHHBIX TPU3HAKOB OJJHUX OPraHU3MOB ApYyrum — 1,2
T') CIOCOOHOCTH HapabaThIBATh «UeIOBEUECKUE)» Oenku — 1

1) KJIIOHUPOBAHUE TKaHEH WUJIN LIEJIbIX OPraHU3MOB U3 OTAEIBHBIX KIETOK — 2

XapakTepuctuka 1. CyClICH3MOHHBIX KYIbTYP; 2. aIT€3UOHHBIX KYIbTYP KIETOK
a) BBICOKAs arperupoOBaHHOCTD — 1

0) obpazoBanuem rpymnm u3 5-10 kimetok — 1

B) OJIMHOYHBIC KJICTKH — 2

I') HapHbIE KIETKH — 2

OcTtaHOBKa JIeJICHUS] HOPMAaJIBHBIX KJIETOK T0CIIe 00pa30BaHMs MOHOCIIOS OOBSCHSICTCS:
a. KOHKYpCHIIHEH 32 (pakTOphI POCTa M MUTATEIHHBIC BEIIECTBA

0. popmoii KIeTOK

B. KOHTaKTHBIM TOPMOKEHHUEM

I. OpraHU3alueH MUTOCKEeIeTa

Tpancdopmarus KIeTOK 3TO:

1. custHUE COCEAHMX KJIETOK HAXOJSIINXCS B KIIETOYHOU KYJIbTYpe

2. HeoOpaTMOE U3MEHEHHE POCTOBBIX U MOP(HOIIOTHUECKUX CBOWCTB KIIETOK

3. oOpaTuMOe U3MEHEHUE POCTOBBIX U MOP(OIOTHYECKIX CBOUCTB KJIETOK

4. ananTanus KJICTOK HAXOMSIIUXCS B KYJIbTYpe K (haKTOpaM OKPYKAFOIICH CPEIbI

[IIxana oueHnBaHUA

«OT1nnyHO» - 6osee 80% MpaBUIBHBIX OTBETOB HA TECTOBBIE 3aJaHUSI KAXKI0T0 YPOBHS

«Xopomoy - 70-79% mpaBUIBHBIX OTBETOB HA TECTOBBIE 3aIaHUS KAXKIOTO YPOBHS

«Y IOBJIETBOPUTENBHOY - 55-69% MpaBUIBHBIX OTBETOB HA TECTOBBIE 3a/IaHUS KaXKI0T0
YpOBHS

«HeynoBneTBopuTenbHO» - MeHee 55% NMpaBUIIbHBIX OTBETOB HA TECTOBBIE 3aJaHMUS
KaXKJ0r0 YPOBHS

Texcr koMneTeH N / Ha3BaHUs TPYAOBOH (pyHKIMHU / HA3BAHUA

Ko . o
o pr)IOBOFO AEUCTBUMA / TEKCT JIEMECHTA Cl/lTyalll/IOHHOH 3aJavuu

C 30.05.01 Menunuackas OMOXuMUs

FOTOBHOCTb K IPUMEHEHUIO CHEIMATU3UPOBAHHOIO 000pYI0BaHUS U
OIIK |OIIK-9 MEIULIUHCKUX U3IEIINNA, TPEAYCMOTPEHHBIX IS HCIIOIb30BAHUS B
npodeccuoHanbHOU cdepe

CITOCOOHOCTD K MNPUMCHCHUIO CUCTECMHOTI'O aHAJIN3a B U3YyYCHUU

I[IK [TIK-6
OUOJIOTUYECKUX CUCTEM

3.3. CuryaunoHHbI€e 32124
CuryanuonHas 3aaada no aucuuminae b1.0.b.39Menununckue rexnonorun Nel

O3HAKOMBTECH C CUTYAIIMEHN U JTAUTE PA3BEPHYTBIE OTBETHI HA
BOITPOCHI

Onpenenure pojb TeHHOW HHKEHEPUHU B CO3/1aHUU UMMYHOOHOIIPENIapTaToB.
lMMyHOOHOIIpEnapaTsl — THarHOCTUYECKUE, MPO(UIAKTUYECKHE U JIEKAPCTBEHHBIE CPE/ICTBA C
[IPUMEHEHUEM B KaueCTBE JIEHCTBYIOIIETO Hayajla pa3HbIX areéHTOB U MPOLECCOB UMMYHHON
cucTeMsl. JlaliTe pa3BepHYTBIE OTBETHI HA BOIIPOCHI

1. Yro Takoe *MMYHOOHOIIpENapTaThl

2. Kitaccudukanms utMMyHOOHOMIpernapaToB

3. O0nacTh MpUMEHEHUS UMMYHOOHOIIPEIapaToB
OBETHEI HA BOITPOCHI
1. rpynina MEIMIIMHCKUX TPOAYKTOB OMOJIOTHYECKOTO MPOUCXOXKICHHUS, B TOM YHCIIC BAKIIUHEI,




npernapaThl KPOBHU, aJUIEPreHbl, COMaTHYECKHE KIETKH, TKaHU, PEeKOMOMHAHTHBIE O€IKH (B TOM
UUCIIC AaHTHUTEIIA).

B coctaB OMOIOTMYECKUX MPETapaToB MOT'YT BXOJUTh caxapa, OeJIKU, HYKJICUHOBBIE KUCIOTHI
WM CJI0KHBIE KOMOMHAIIMU 3TUX BEIECTB; OMOJIOTHYECKHUE MTpenapaTbl MOTYT MPEACTABIATh
co0oii buosornyeckue 00bEeKThl — HAIpUMep, KJIETKU, TKaH! Win Gexanuu. buonornyeckue
npenaparsl HOTYyYaroT U3 PAa3IMYHBIX IIPHPOJHBIX HCTOYHUKOB — )KUBOTHBIX,
MUKPOOPTaHU3MOB, TaKXKe OMOJIOTMYECKHE MPerapaThl MOTYT ObITh CHHTE3HUPOBAHBI METOAAMHU
OMOTEXHOJIOTHU. AKTUBHO HCCIIEYETCS MOTEHIIMAI METUIIMHCKOTO PUMEHEHUS KIICTOUHBIX U
FCHHBIX OMOJIOTUYECKUX MPETapaToB Il JEUYSCHUS MHOTHX 3a00JI€BaHUH, HEU3ICUYHMMBIX B
HACTOSIIIMN MOMEHT.

2. AHTUTeHHBIE (BaKI[MHBI /B T.4. aHATOKCHHBI/, aJUIEPTeHbI, TU3aThl MUKPOOOB IS KOKHBIX
1po0), co3aarouye akTuBHbI UMMyHHUTET. Criennpudeckue AT MosIBIAIOTCS B KPOBOTOKE
npuMepHO yepe3 10 nHel y 310poBOro KUBOTHOTO (Y )KUBOTHBIX C UMMYHOIU(DEIIUTAMU —
MO3XKe).

AHTUTEN0—COoepXkKallire (AHTUCHIBOPOTKHU, FraMMa—TJ100yIMHbI, MOJI03UBHBIE AT, UMMYHHOE
MOJIOKO), CO3/Iaf0lIHe 3a cueT roToBblX AT maccuBHBIA UMMYHUTET. OHAKO «IIPUMECH»
MaHHBIX OMOTpEenapaToB M KCEHOTEHHBIE (Jomaauabie U np.) AT 3amycKaloT aKTHBHBIHA
«BpEOHOCHBIN» UMMYHUTET. [109TOMY HCTIONb30BaHuE JKeIaTeNIbHO B TeueHue | Henenu
1ocJie NepBOi UHbEKIMHU. AHTUCBIBOPOTKH BBOJST TOJIBKO IO MOKA3aHUSIM.
IMMYHOKOPPEKTOPBI — AKHUBOTHOI'O IPOUCXOXKAECHUS (LUTOMEINHBI, HUHTEPICHKUHBI,
UHTEPPEPOHBI, (PAKTOPHI POCTA, TOPMOHBI /TITFOKOKOPTUKOUIBI H JIP). — PACTUTEIBHOTO
POMCXOXKAEHUS (aIepreHbl, JeKTUHbBI) — MUKpoOHoro npoucxoxaenus (BLUK, npoaurnosan,
QHTUOMOTHKHN ) — XUMUYECKHUE UMMYHOKOPPEKTOPHI

bakrepuodaru. bakreprnodaru oTHocATCA K 3PPEKTUBHBIM IIpernapaTaM aHTUMUKPOOHOTO
neiicTBus, 00J1IaI0IINM CTPOTOH CEM(PUIHOCTHIO M HE BHI3BIBAIOIINM PA3BUTHUS
1cOaKTeprHo30B, KaK 3TO MIMEET MECTO IIPU UCIOJIb30BAaHUN aHTUONOTHKOB.

Amieprenbl. B Hacrosiiee Bpemst uzBectHo 6osee 200 Tricay ajiepreHoB. B BerepunapHoii
paKkTHKe HauOoJIbIlIee MPUMEHEHNE HAIIUM aJulepreHbl Bo30yauTeNnel XpoHMUeCKuX
WH(EKIUH, TpUMEHsIeMbIE 7Tl TPUKU3HEHHON JUarHOCTUKH 3a00JieBaHmi (TyOepKyIes,
Opyuemne3). K HuM oTHOCAT TyOepKyIMH U OpYIeJUIHH.

3. duarnoctukymsl (Juis PHI'A) anTUreHOB MUKPOOOB (CaMuX KIIETOK, JIN3aTOB, WIN
OUYNIIEHHBIX AHTUT€HOB), UCIIOJIb3YIOLIUECS B CEPOJIOTMUECKUX PEAKIIUX.
IMMYHOIMarHOCTUKYMBI — 3TO YacTO B3BECh U3BECTHBIX YOUTBHIX MUKpPOOOB. Jlist
MHAKTHUBALlMU UCIOJIb3YIOT BBICOKYIO TEMIIEpATypy, XMMHUECKHE BellecTBa ((hopMaauH, CriupT,
alleToOH, ()eHOI), YIbTPa3BYK, YJIbTpadroIeTOBbIE U PEHTI€HOBCKHE JTyuu. [Ipu BeIAeneHNN U3
KJIETOK Pa3JIMYHbIX AHTUT€HOB MCHOJIb3YIOT METOBI PA3pYyILIEHUs, SKCTPAKIINH, 00paboTKy
(bepMeHTaMu 1 pa3IUYHBIMU JeTepreHTaMu, IeHTpUdyrupoBaHue.

AHTHUTEHBI, B T.4. aHATOKCUHBI /ToOKCUHBI/ 1iist ipoBenenus PI1, PH (ay1s moctaHOBKHM KOHTPOJIS
B CEpPOJIOTHH).

J/lnarHocTuyeckre aHTUCHIBOPOTKU. J{J1s yaaieHus: U3 aHTUCBIBOPOTOK IPYIIOCTIEU(PUUECKUX
QHTHUTEN B CBIBOPOTKY MOCJIE0BATEIBHO JOOABISAIOT MUKPOOPTaHU3MBI, B COCTaB KOTOPBIX
BXOJIAT IpyIIoOBbie aHTurensl (Meron Kacrennann). Takum 06pazom noiayyaroT
a/71cOpOMPOBAHHBIE CHIBOPOTKH, KOTOPHIE COJIEPKAT aHTHTENA K ONPEIEeTICHHOMY BHILY
MUKPOOOB.

MAT (mbimunble antutena) uist UGA, ummynobnortunra, UOM u nip. ceposorunyeckux
[peaKIuid.
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[Tpu nomagaHuy B OpraHU3M aHTHTeHA — OJIHa MMMYHOKOMITIETEHTHAS KJIETKA YCUIICHHO
Pa3MHOKAaeTCsl M 00pazyeTcst O0NIBIIOE KOTUIECTBO OJJUHAKOBBIX KJIETOK, CIOCOOHBIX
CHHTE3MPOBATh AHTUTEJIA K 9TOMY aHTUTeHY. JlaliTe pa3BepHyThIe OTBETHI HA BOITPOCHI

1. Kak Ha3pIBaeTcst 00pa3oBaHHas Tpynna OIMHAKOBBIX KJIETOK?

2. YeM maHHas rpynmna KJIETOK OTIUYAETCs OT KieTouHoro nuddepona?

3. B xakoMm paszerne MeauIKHbI HanboJiee yacTo ynoTpeOiseTcst JaHHbIN TepMUH?




OTBETbHI HA BOITPOCBHI

1. Knerounslii kJ10H. ['pyrmima KJI€TOK, MPOUCXOISAIINX U3 OJJHOW KIETKH — MPEIIeCTBEHHUKA
[IyTeM MHOTOKpaTHOTO AcsieHus. [loayueHne KIIeTOYHON KyJIbTyphl U3 OAHOW MM HECKOJIBKHUX
OJIHOPOJHBIX KJIIETOK Ha3bIBACTCS KIIOHUPOBAHUEM.

2. KneTku ki1eToyHOro KJIoHa 00pa3yroTcsl B pe3yJibTaTe JIeIeHUs OAHON KIETKHU-
MPEIIIICCTBCHHUIIBI M XapaKTEPU3YIOTCS OJJUHAKOBOW CTENIEHBIO 3PEIOCTH U (DYHKIIMOHAILHOM
AKTUBHOCTH, a KJIETKH CTBOJIOBOTO AU depoHa — U3 KIETOK-TPEIIeCTBEHHHUL (CTBOJIOBOM
KJICTKH )OTHOTO BUJA U PA3JIMYHBI IO CTETICHH 3PEIOCTH U (PYHKIUH.

3. B obmactu GMOTEXHOJIOTHiA, BO3MOXXHOCTEH MUCIIOIb30BAHUS KUBBIX OPTaHU3MOB, UX CHCTEM
WM TIPOYKTOB UX XKU3HECATEIbHOCTH [Vl PELICHNs TEXHOJOIMUECKUX 3a/1a4, a TAKXKE
BO3MO>KHOCTH CO3/IaHUS JKUBBIX OPraHU3MOB C HEOOXOMMBIMU CBOMCTBAMU METOJJOM FE€HHOMN
MH)KEHEPUU.
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1. UanynupoBanHnbie cTBoioBbIe KiieTKH (MCK) — CTBOJIOBBIE KIICTKH, MTOTYYCHHBIC U3 KAKHX-
100 MHBIX (COMaTUYECKUX, PEIPOAYKTUBHBIX UM ITIOPUIIOTEHTHBIX ) KJIETOK IMYTEM
SIUTEeHETUYECKOro IepenporpaMMupoBanys. B 3aBucuMocTy ot crenenu aeaudepeHupoBKU
KJICTKH [IPY [IEPENPOrpaMMHUPOBAHUY PA3IMYAIOT: MHAYLIUPOBAHHBIE TOTUIIOTEHTHBIE,
VH/1yLIUPOBaHHbIE IUIIOpUIIOTeHTHBIE cTBONIOBBIE Ki1eTkH (UIICK) u nony4yaemsle Tak
Ha3bIBAEMBIM PSIMBIM MIEPENPOTPAMMUPOBAHUEM WIIH KAKUM-THOO HHBIM CITIOCOO0M
WH/1yLIUPOBAaHHbIE IPOT€HUTOPHBIE (MYJIBTUIIOTEHTHBIE WIIM YHUIIOTEHTHBIE) CTBOJIOBBIE KJIETKH,
WHOT'/1a Ha3bIBAEMbIE TAK)KE€ MHIYLIUPOBAHHBIMA COMAaTUYECKUMHM CTBOJIOBBIMH KJIETKAMHU
(MCCK). B Hacrosi1ee BpeMs CyIIECTBYET TPH IIyTH IIEPEPOrpaMMHUPOBAHUS COMAaTUYECKUX
KJIETOK B IUTFOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKU: IIEpecaika sSaep, B3AThIX U3 COMATHYECKUX
KJIETOK, B OIUIOZJOTBOPEHHYIO SIMIEKIETKY, U3 KOTOPOU MPEABAPUTENBHO YIAJIECHO SIPO; CIUSHUE
COMATUYECKUX KJIETOK C IUTFOPUIIOTEHTHBIMU CTBOJIOBBIMU KJIETKaMU; MOAUDUKAIIS
COMATUYECKOM KJIETKH, MHAYLUPYIOLas €€ IPEBPAILEHUE B CTBOJOBYIO KIIETKY, C IIOMOIIBIO:
FeHETUYECKOT0 MaTepraa, KOAUPYIOIIEro OeJIKOBbIE penporpaMMupyroine GakTopsl;
pexkoMOMHaHTHBIX OenkoB; MUKpOPHK, cunTeTndeckoil camopennuupyomeics
nonuuuctpoHHoi PHK 1 Hu3koMonekysipHbIX OMOJOTHYECKH aKTUBHBIX BEIIECTB. bbll
[IPUMEHEH HEMHTErPALIMOHHBINA METO/I, UCIIOJIB3YIOLIUI BEKTOP HA OCHOBE aJICHOBUPYCOB U
Brpyca Cennail

2. Ha maHHBI MOMEHT CYIIECTBYIOT CIIEAYIOIINE CIIOCOOBI IOTYYCHUST WHIYIIUPOBAHHBIX
CTBOJIOBBIX KJIETOK U3 COMaTHUECKUX COMAaTUYECKUX, PENPOLYKTUBHBIX WIH ITFOPUIIOTEHTHBIX
KJIETOK ITYTEM SIUTEHETUYECKOT0 nepenporpammupoBannsa. Hanbonee gacro ans
nepenporpaMMUpPOBaHUs UCIIOB3YIOT MoJTyyaeMble Ouorcueit pudpoliaacTel KOXKU U KIETKU
KPOBH, OJIHAKO y/I00HEe MOoJyyaTh COMAaTUYECKUE KIETKH U3 MOYH. DTOT crlocol He TpedyeT
OMOTICHM WM B3ATHUS 00pa3loB KPOBH U MOATOMY Oe3BpezieH i nanueHTa. CTBOIOBBIE KIETKU
MOUYHM UMEIOT CIIOCOOHOCTH K MYJIbTUIIOTEHTHON Auddepenurpoke. OHU CIOCOOHBI

I GepeHIMPOBaTHCS B SHAOTENINANBHBIE, OCTEOr€HHBIE, XOHIPOT€HHbIE, aTUMOT€HHBIE,
CKEJICTHbIE MHOT€HHbIE M HEMPOTE€HHBIE JTMHUU U BMECTE C TeM He 00pa3yroT Tepatomsl. [losTomy
WX SIIUTEHETUYECKas MaMsITh XOPOIIO NMoAXoaAuT i nepenporpammupoBanus B UTICK. Bmecre ¢
TeM, KJIETOK B MOU€e MaJlo, 3(pPEeKTUBHOCTH UX MPEBPAILEHHUS B CTBOJIOBBIE KJIETKU HU3KA, TOTAa
KaK PUCK 0aKTepUaIbHOTO 3apa’KeHHs BBIILIE, 10 CPABHEHUIO C IPYTUMHU HCTOUHUKAMH KIJIETOK.
E11€ olHUM nepcrneKTUBHBIM UCTOYHUKOM KJIETOK JJIsl IEPENpOrpaMMUPOBAHUS SIBIISIFOTCS
ME3E€HXUMAJIbHBIE CTBOJIOBBIE KJIETKH, OJYyYEHHbIE U3 (DOJUIMKYIIOB YEIOBEYECKOTO BOJIOCAH
KepaTUHOLUTHL. BakHO OTMETUTD, UTO MPOUCXOXKICHHUE COMATHUECKUX KIJIETOK UCIOJIb3yEeMBIX
U1 IepenporpaMMUpPOBaHMS MOXKET OKa3bIBaTh BIUSHHUE Ha 3()()EKTUBHOCTh
[epenporpaMMUpOBaHmsl, (PYHKIIMOHAIbHBIE CBOMCTBA M1OJIy4aeMbIX HHAYLIMPOBAHHBIX
CTBOJIOBBIX KJIETOK M CHOCOOHOCTH K 00pazoBaHMIo omyxosei. [Ipu BeiOope cTOUuHUKA 71
MepenporpaMMHUPOBaHHS, BO BHUMaHUE cieayeT npuHuMaTh ToT (akt, uro UIICK coxpansroT
AIUTEHETUYECKYIO TaMATh O TKaHSIX U3 KOTOPBIX OHU MPOU30LUIN, U YTO 3TO BIUSAET HA UX
CIIOCOOHOCTH K HarpaBiieHHOH nuddepeHupoBke. OcTaTouHas 3MUTe€HETUYECKas TAMATh He
00s13aTeNIbHO MposiBIsieTcst Ha ctaauu mmopunorenTHoct — WITCK, nomydenHble 13 pa3HbIX




TKaHEl UMEIOT HaJIeXkalylo MOp(OJIOTHIO, B HUX aKTUBHBI T€HbI XapaKTepHbIE s
MTIOPUTIOTEHTHOCTH, U OHH CTIOCOOHBI U (PepeHIIUPOBATHCSA B TKAHU TPEX IMOPUOHATBHBIX
CJIOEB KaK in Vitro, Tak u in vivo. i moxydeHus KIeTOK JUIsl TepernporpaMMUPOBaHUs ObLITH
B3SITHI ME3CHXHMAaJIbHBIC CTBOJIOBBIC KIICTKU

3. B "HUIIMUPOBAHUY ¥ YCKOPEHUU MOJICKYJISIPHOH MPOTpaMMbl, KOTOpasi MPUBOIUT K

b depeHIMaly HHAYIUPOBAHHBIX CTBOJIOBBIX/CTpOMANIbHBIX KileTKkU Me3eHxumbl (MMCK) u3
WHIYIIUPOBAHHBIX TOJUKIOHATBHBIX CTBOJIOBBIX KIIETOK BBIMOHSIET Oetok 2MSX2 (muscle
segment homeobox 2). ['enetnueckas aenenuss MSX2 yxynmaer auddepennuposky UMCK u3
NIICK. IIpu ucnonab30BaHUM KOKTEMII PACTBOPUMBIX MOJIEKYJ 3KTONUYecKas sxcupeccus MSX2
CrIocoOCTBYeT 00Pa30BaHUIO MOYTH OJAHOPOJHON MOMYIISALUY MOJIHOCThIO (PYHKIIMOHAIBHBIX
NMCK. Pazpaboran xummuueckuii Mmeto nonyderuss UMCK u3 nepBu4HbIX (UOpOOIACTOB KOKHU
YEeIOBEKa C UCIOJIb30BAaHUEM IIECTH XUMHYeCKuX HHruouTopoB (SP600125, SB202190, Go6983,
Y-27632, PD0325901 u CHIR99021) ¢ no6aBnenunem Tpéx (HakTOpoB pocTa:
Tpanchopmupytromero gakropa pocta-f (TGF-B), ocHoBHoTrO (hakTopa pocra pudbpodiacToB
(bFGF) u daxropa nmonasienus serikemun (LIF). DToT xXuMuueckuii KOKTeiuib mpeodpasyeT
yenoBeueckue pudpodnacte B UMCK Bcero 3a 6 queil ¢ addextuBHOCTRIO Topsaka 30-40
NpoIeHTOB. KylbTypbl ME3eHXUMAIIbHBIX CTBOJIOBBIX KJIETOK YEJIOBEKAa MOTYT OBITH
MCIIOJIb30BAHBI in Vitro JijIsl MacCOBOTO MPOM3BOICTBA HK30COM, KOTOPBIE, KaK BBISICHUIIOCH,
W/IeaTbHO TTOAXO/IAT B KAYECTBE CPEACTBA IS IOCTABKH JICKAPCTB M ISl JOCTABKH B KIIETKY-
MUIIIEHb (PAaKTOPOB TpaHCKpunuuu nin MUkpoPHK unayupyromux nepenporpaMMupoBaHie
(nemuddepeHnmpoBKy, A GepeHIMPOBKY HWIH TpaHCIUPDEPEHITUPOBKY).
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DTH KJIETKH HE MOTYT paboTaTh BMECTE CO CBOMMH COCE/ISIMU JIJIsl TOTO, YTOOBI IEpeKavYNBaTh
KpPOBB 110 COCY/IaM TeJla, HE MOT'YT IEPEHOCUTh MOJIEKYJIbl KHCII0PO/1a IO KPOBSHOMY PYCILY,
repeaaBaTh EKTPOXUMUYECKIE CUTHAIIBI IPYTUM KJIETKaM, HO MOTYT MpEeBpallaThCcs B pa3HbIe
KJIETKH, BKJTIOUAsl KJIIETKH CEPJICYHOM MBITIIIBI, KIIETKH KPOBU M HEPBHBIC KIIETKH.

1. JlaiiTe Ha3BaHWE ATOW IPYIIE KIETOK.

2. [ToueMy oHU 001a1aI0T JAHHBIMU CBOWCTBAMU?

3. Kakyro oHM UMEIOT MOTEHTHOCTH?

1. KocTHBIN MO3T.

2. Ecnu ObI KJIETKH KPOBH CaMOOOHOBIISITUCH MPOCTHIM KJIETOUYHBIM JIEJICHUEM, 3TO TOTPEOOBAIIO
ObI THTAHTCKUX Pa3MEPOB KOCTHOTO MO3Ta.

3. A.A. MakcumoB Joragajcs, a He JoKa3ai
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Haunnas ¢ 12 Henenu pa3BUTHs, O0JIBIIOE KOJIUYECTBO CTBOJIOBBIX KJIETOK IEPEMEIIAeTCs B
CEJIE3E€HKY U I103’K€ B KOCTHBIN MO3T U Jpyrue TkaHu. [1o cBouM cBOMCTBAM 3TH KIIETKU
OTJIMYAIOTCS] OT CTBOJIOBBIX KJIETOK, HAXOAAIIUXCS B OJIaCTOLMCTE.

1. Yem Pa3JINIAaOTCA 9TU PAa3HOBUIHOCTU 3M6pI/IOHaJ'ILHLIX CTBOJIOBBIX KIIETOK?

2. C KaKuMHU peruoHainbHbIMH KiieTkaMu cxoaHbl DCK nocne 12-tu Henenb pa3BUTHSL 3apO/IbIIIa
U 10 KaKUM CBOMCTBaM?

OTBETLI HA BOITPOCEHI
1. CTpoManbHas CTBOJIOBAs KJIETKA.

2. CTpOMaJ'IBHBIC KJIETKH B HEOOJIBIIIOM KOJIMYECTBE HaxOoJdATCA B PA3JIMYHBIX OPraHax U TKaHAX.
Onu TaK KEC, KaK 1 IPCAMECCTBCHHUKH KJIICTOK KPOBH, ITOCTOAHHO HUPKYJIUPYIOT B KPOBOTOKCE.

TekcT KOMIeTeHIMH / HA3BaHUS TPYA0BOil PyHKUMH / HAZBAHUS

Ko . .
A TPYAOBOI0 1eHCTBHS / TEKCT JIEMEHTAa CUTYAllHOHHOM 3a1a4M

C 30.05.01 MegunuacKas OMOXUMUS




ITOTOBHOCTH K HpI/IMeHeHI/IIO CHCI_II/IaJII/IBI/IpOBaHHOI‘O O60py,Z[OBaHI/ISI nu
OIIK [OIIK-9 MEIUIMHCKUX U3JIeJIUIA, MPEeTyCMOTPEHHBIX ISl UCIIOJIb30BaHUS B
podeccuoHanbHON cdepe

CIIOCOOHOCTH K IPUMEHEHHUIO0 CHCTEMHOIO aHaJIM3a B M3y4YCHUHU
OUOJIOTMYECKUX CUCTEM

IIK |IIK-6

4. Conep:kaHue OLEHOYHBIX CPeJCTB MPOMEKYTOYHOM aTTecTAllUN
[IpomexyTouHas aTTecTalys MPOBOJUTCS B BUIE SK3aMEHa.

4.1. IlpumMepHbIe BONPOCHI K IK3aMeHY

1. Ilpenmert u 3agaun OnorexHonoruu. Csizb OMOTEXHOJIOTHHU C IPYTUMHU
(GyHAaMEHTaIbHBIMU HAYKaMH U IPUKJIAJHBIMU OTPACIISIMH.

2. Kpatkas ncropust pa3BUTHS U Hay4HbIE IPEANIOCHIIKA CTAHOBJIEHUSI COBPEMEHHOU
OMOTEXHOIOTHH.

3. OcobeHHOCTH KyIbTHBHPOBAHUS KIETOK MUKPOOHOTO, )KUBOTHOTO M PACTUTEIFHOTO
IIPOUCXOXKICHUS.

4.0tpaciii OMOTEXHOIOTHH (MEAUIIMHCKAs OMOTEXHOJIOTHST; UMMYHOOHOTEXHOIOTHS;
MH)KEHEPHAas SHIUMOJIOTHUs; OMOr€0TEXHOIOIUs)

5. OCHOBHBIE OTKPBITHSI, TEOPETUUECKH 000CHOBABIINE TEXHOIOIMUYECKUN OJIX0]] K
HaCcJIeICTBEHHON MH(OpMAIUH.

6. 'eHeTnyeckast UHKEHEPHS U TEXHOJIOTHS PEKOMOWHAHTHBIX MOJIeKyin. O01ue moHsThs O
MaTPUYHBIX MPOLECCAX: PEITIMKALUSA, TPAHCKPHUIILVS, TPAHCIIALMUA.

7. UHCTpyMEHTBI T€HETUYECKON MHKEHEpUH. PecTpunupyroniye 3H10HyKIIeasbl; UX
OCHOBHBIE XapaKTEPUCTUKHU U 001aCTh IPUMEHEHHUS.

8. BexTopHBIE CHCTEMBI, TPUMEHSIEMbIE IJIs1 KIIOHUPOBAHUS B KJIETKAX MIPOKAPHOT U
sykapuoT (ITonsitue, oOuire cBoiicTBa BEKTOpOB. BekTopHble cucTeMbl. THIIBI BEKTOPOB:
IUIa3MUJIHBIE U (haroBble BEKTOPBI IPUPOIHOTIO U UCKYCCTBEHHOT'O MPOUCXOXKICHHSL.
Hcnonp30BaHre BUPYCHBIX TEHOMOB B KaU€CTBE BEKTOPOB ISl BBE/ICHUS T€HETUYECKOM
UH(POPMALIUU B KJIIETKU KUBOTHBIX )

9. Knonuposanue reHoB. (CTparerusi KIOHUPOBAHUSA. DKCIPECCHS UyKEPOTHOM
TE€HETUYECKON

nH(pOpMalLIMU B KJIETKaX OaKTepHil, qpoxokel, pacTeHU U KUBOTHBIX. OcoOeHHOCTH
OpraHM3ali BEKTOPHBIX CUCTEM Ul SKCIIpECCUM IeHOoB. [loryuenune npoayeHTa 4ejnoBe4ecKoro
ropmoHa pocta. Crioco6s! BBefieHus kinoHupyemoit JIHK B knetku 6axtepuid, pacteHuil u
KHUBOTHBIX. MeTo/1b1 0TOOpa KJIETOK, HAaCJIeAYIOIINX PeKOMOMHAHTHBIE MOJIEKYJIbl C HEOOXOAUMBIM
TEHOM)

10. ITpuHUUOBI TOTYYEHUS BTOPUUHBIX METa0OIUTOB

11. Crioco06s! mosTyuyeHus: IPUPOIHBIX U MOJTYCUHTETHUECKUX aHTUOMOTUKOB. [Tpoay1ieHThI
U CpEJB.

12.11pon3BOACTBO aMUHOKHCIIOT, BATAMUHOB.

13. IlonyyeHne aMMHOKHCIIOT IIyTeM XMMHUYECKOTO CUHTE3a, TUAPOJIN3a IPUPOJIHOTO
0eJIKOBOT'O ChIPhS U B OMOTEXHOJIOTHYECKUX MPOLIeccax

14. MukpoOHOIOrUYeCKH METO/ MOJTy4YeHUsI aMUHOKHCIIOT

15. Cnoco6 noxydyeHust 6-aMHUHONIEHUIMIIJIAHOBON KUCIIOTHI (6-aIlK)

16. MeTozb! perynsunu OMOCHHTE3a CTEPOUI0B

17. BemectBa BTOpUYHOTO MeTabOIM3Ma

18. KynbTypbl paCTUTENBHBIX KJIETOK U TKaHEH KaK HCTOYHUK MOITY4YEHHUS JIEKAPCTBEHHBIX
CPEJICTB.

19. buoperynsuus NpoAyKTUBHOCTH BTOPUYHOTO METa00IM3Ma pacTeHUH.

20. JIekapcTBEHHBIE CPENICTBA, MOTYYCHHBIX HA OCHOBE KaJUIYCHBIX M CYCIICH3MOHHBIX
KYJIbTYp KJIETOK PACTCHUM.

21. CxeMa nosy4eHusl KaJUTyCHBIX U CYCIIEH3MOHHBIX KYJIbTYp KJIETOK PACTEHUM.

22. TpaHcreHHble copTa pacTeHuil. [IpuMeHenne TpaHCreHHbIX MUKPOOPTraHU3MOB B
BOCCTAHOBJICHHUH IIJIOIOPOAHS ITOYB.




23.Kneroynas unxeHepusi. KynbTuBupoBaHre MUKPOOPTaHU3MOB, KJIETOK )KMBOTHBIX U
YeJI0BeKa, YIbTPACTPYKTYP, UX IPUMEHEHUE.

24. TloHsiTve reHHasi UH)KEHEPUsI

25. Texnonorus pekomOunanTHeix JJHK

26. depMeHTHI UCITOIB3YEMbI€ B TCHHON MHKEHEPUU

277. BeKTopbl B T€HHOM UHXEHEpUU

28. CxeMa Mojy4eHus1 KaJUTyCHBIX U CYCIIEH3MOHHBIX KYJIbTYp KJIETOK PACTCHUH.

29. IHK-BexTOpHI

30. I'eHHO-MH)KEHEPHBIE BAKI[UHbI

31. PekoMOMHAHTHBIC OCIIKH

32. TpaguuMOHHBIE U TEHHOMH)KEHEPHBIE METObI MOJTYYCHUS

33. Knaccudukanus nentuaoB ¥ CTpOSHHE NENTUAHON LETOYKH

34. Knaccudukanus nenTuioB 1Mo OUOperysiTopHOMY JIeHCTBHIO

35. Cuctemsl 3KcIIpeccuu

36. 3HayeHue NENTUIOB B JIEUEOHON AESITEILHOCTH

37. buosornyecky akTUBHBIE IIEIITH/IBI

38. CBoiicTBa MENTUIOB

39. Knaccudukanus nentuaoB ¥ CTPOSHUE NENTUAHON EeMOYKH

40. Knaccudukaius nenTu0B mo OUOPEryasTOPHOMY JACHCTBUIO

41. IlenTumHas CBS3b

42. 3HaueHue NENTUIO0B B JI€U€OHOM IeATENILHOCTH

43. TloHsTHE MOHOKJIOHAIBHBIX aHTUTE

44. O6nacTy MPUMEHEHUS MOHOKJIOHAJIBHBIX aHTHUTE

45. TubpunomMHasi TEXHOJIOTHS MOTyICHUS aHTHTEI

46. Kimaccudukamnus BakIyuH

47. Buapl peKOMOMHAHTHBIX BaKIIUH

48. UMMyHHBIE CBIBOPOTKH, TPYIIIbI CBIBOPOTOYHBIX MTPENApATOB

49. DxcriepuMeHTaIbHBIC TOX0/IbI, UCTIOIB3YEMBI JIJIsl BHIPAOOTKH KaTaTUTHUYECKUX
AHTUTEI

50. AO3uMBI, MPAaKTUYECKOE 3HAUECHUE

51. IloHsATHE TEHHAs UH)KEHEPUS

52. 'ennas Tepamus in Vivo

53. Dranbl TeHHOM Tepanuu X Vivo

54. MexaHu3Mbl OJIMMEPA3HOH LIETTHOM peakiun

55. Craguu noctanoBku [P

56. Ilpsmbie metoasl JJHK-auarnoctuku

57. KocBennsie metonbl [JHK-auarnoctuku

58. IlpumeHeHre aHTUCMBICIIOBBIX OJTUTOHYKJICOTHIOB

59. Pubo3ums! knaccuduxarms

60. CBoiicTBa pub031MOB

61. buoTexHOIOTHS U IEKAPCTBEHHBIE CPEICTBA

62. DKOHOMHYECKHE BHITOIBI TPOU3BOJICTBA OMOTEXHOJIOTHYECKUX JIEKAPCTBEHHBIX CPEICTB

63. 'eHHO-UH)KEHEPHBIE JIEKAPCTBEHHbIE MTPenapaThl

64. MeTonbl co3aHus JIEKaPCTBEHHBIX MIPENapaTOB HA OCHOBE COETMHEHUN — JINJIEPOB

65. Coequnenue nuaep

66. DTanbsl KOHCTPYUPOBAHHUS JIEKAPCTBA

67. OnTuMu3anus COeAMHEHUH JIUIEpOB

68. KomOunatopnast xumust 1 HTS-ckpuHuHT

69. PanioHanbHBIN 1W3aiiH 1€KapCTB, CTaIUU

70. OcHOBHbIE MOHATHS B JIpar-Au3aiiHe (MUILIEHb, IEKapCTBO)

71. Ponb KOMIIBIOTEPHOM TEXHUKU B Apar-Au3aiiHe

72. IlepcniekTrBa apar-nu3aiiHa

TekcT KOMIeTeHIMH / HA3BaHUS TPYA0BOIl PyHKUMH / HAZBAHUS

Ko . "
A TPYAOBOTO 1elCTBUSI / TEKCT 3JIeMEHTA CUTYallMOHHOM 3a/1a4un

C 30.05.01 Meaunuackas OMOXUMUS




K [OK-1 CIIOCOOHOCTH K a0CTPAKTHOMY MBIIIUICHUIO, aHATU3Y, CHHTE3Y
FOTOBHOCTH K IPUMEHEHHIO CHEIMATM3UPOBAHHOTO 000pYI0BaHUS U
OIIK |OIIK-9 MEIULUHCKUX U3EIIHUN, TPEAYyCMOTPEHHBIX ULl HCIIOJIb30BaHUS B
npodeccuoHabHOU chepe

CIOCOOHOCTh K MPUMEHEHUIO CUCTEMHOI'0 aHaJIM3a B U3Y4YEHUH
OHOJIOTHYECKHUX CUCTEM

IIK |IIK-6

4.1.1. Kpurepum onleHUBaHHSA O0TBETA 110 TEOPUTHYECKOMY BOIIPOCY

OneHKa «OTJIMYHO» BBICTABIIAETCS OOyYaroleMycs, NPEJCTaBUBLIEMY IIOJHBIN OTBET,
OOHapyXHBLIEMY CHCTEMHbIE, TJIyOOKHME 3HaHMs Y4eOHOro MaTepuana, JIEMOHCTPUPYIOLIETO
HEOOXOAUMBbIE YMEHHMS M HaBBIKM, HEOOXOJUMbIE Ul pELIeHHs HpOoPEeCcCCHOHATBHBIX 3ajad,
BJIaJICIOIIEMY MTPO(PECCHOHATTEHON TEPMHUHOJIOTUEH.

OneHKka «XOpoIIo» BBICTABISIETCS OOYyYaroleMycsl, NPEACTaBUBIIEMY IIOJHBIH OTBET,
JeMOHCTPHUPYIOIIUI JOCTATOUHBIC 3HAHUS YUeOHOTO MaTepHaja, yMEHHs M HaBBIKU, HEOOXOAUMBIE
JUIs peleHus Npo(ecCHOHaNBHBIX 3ajiad, BiIajeromeMy IpodecCHOHAIbHON TEPMUHOJIOTHEH, HO
JIOTTYCTUBIIEMY HEKOTOPbIE HETOYHOCTH, HE MCKaXKaIOII1e OCHOBHOI'O CMbICJIA.

OneHka «ydOBJIETBOPUTEJBHO»  BBICTaBIIETCS  OOydarolemMycsi, OOHapy>KUBIIEMY
JOCTaTOYHBI ypOBEHb 3HAHWH OCHOBHOTO Y4eOHOTO MaTepuanga, JEMOHCTPUPYIOIIEMY
npodeccHOHaIbHbIE YMEHHS U HABBIKH, TOMYCTUBLIEMY HETOUHOCTH U OLUIMOKH B OTBETE.

OneHka «HeyI0BJIETBOPUTEIbHO » BBICTABISICTCS OOydYaIOMIEMYCsl, JOMYCTHBIIEMY IPH
OTBETE MHO>KECTBEHHbIE OIIMOKHU MPUHLIUINAIBHOIO XapaKTepa.

5. Kpurepum onieHUBaHMsA pPe3ya1bTATOB 00y4eHUs!

O1eHKa «OTJIMYHO» BBICTABIIAETCS 00YYaIOLEMYCsl, €CIIM OH BJIaJIeeT 3HAHUSAMHU MIpeIMeTa
B TIOJTHOM 00beMe Y4eOHOH MPOrpaMMBl, IOCTATOYHO TITyOOKO OCMBICIIMBAET AUCIUILIUHY;
CaMOCTOATEINIBHO, B JIOTUYECKOH IOCIIEJ0BATEIBHOCTH U HCUEPIIBIBAIOIIE OTBEYAET HA BCE BOIIPOCHI,
ITOJAYEPKHUBAET IPH 3TOM CAMOE CYIIECTBEHHOE, YMEET aHAJIU3UPOBATh, CPABHUBATS,
KJaccu(puIupoBarh, 000011aTh, KOHKPETU3UPOBATh U CUCTEMATH3UPOBATh U3yUYEHHBIN MaTepuanl,
BBIJIETISITh B HEM IJIaBHOE: YCTAHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBA3H; UETKO (OPMUPYET
OTBETBHI.

OrneHKa «X0poIo» BBICTABISETCS 00yJaroIeMycsl, €CJIU OH BJa/ieeT 3HaHUSIMU
JUCLUIUIMHBI TOYTH B MTOJTHOM 00beMe MporpaMMbl (MMEIOTCs TPOOeIIbl 3HAHUH TOJIBKO B
HEKOTOPBIX, 0COOEHHO CJIOXHBIX pa3jieiax); CAMOCTOSITEIbHO U OTYACTH MPU HABOJAIIMX BOMpoOcax
JlaeT TOJHOLICHHbIE OTBETHI HA BOIIPOCHI; HE BCET/1a BIJEIAET Hanbosiee CyIecTBEHHOE, He
JIOTTYCKaeT BMECTE C TEM CEPhE3HBIX OIIMOOK B OTBETAX.

O1eHKa «yA0BJIeTBOPUTEIbHO)» BHICTABIIIETCS 00yJaroEeMycsi, €CIM OH BIajieeT
OCHOBHBIM 00b€MOM 3HAHUH M0 AUCLUUIIIMHE; POSBIISET 3aTPYJHEHHS B CAMOCTOSATEIbHBIX
OTBETaxX, ONEPUPYET HETOYHBIMH (POPMYIUPOBKAMH; B MPOLIECCE OTBETOB JIOMYCKAET OLIMOKH 110
CyILIECTBY BOIIPOCOB.

O1eHKa «HeYA0BJIEeTBOPUTEIBHO» BHICTABISIETCS 00yJaroIeMycs, €CJIM OH He OCBOMII
00s3aTeIbHOr0 MUHUMYMa 3HaHU NpeaMeTa, He CIOCOOeH OTBETUTH Ha BOIIPOCHI J1aXe MPU
JIOTIOJIHUTEIIbHBIX HaBOJAIIUX BOIPOCAX dK3aMeHATOpa.



