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1. BBOAHASA YACTDb

1.1. ®oHa O1IEHOYHBIX CPEACTB PErIaMeHTUPYeT (GOPMBI, CONEpKaHUe, BUABI OLEHOUHBIX
CPEICTB ISl TEKYILEro KOHTPOJIS, MPOMEXYTOUYHON aTTecTallid U UTOrOBOHM (TocynapCTBEHHOM
UTOTOBOW) aTTECTAlUU, KPUTEPUHU OICHUBAHUS AUPPEPCHIUPOBAHHO IO KAKIOMY BUIY
OLICHOYHBIX CPEJICTB.
1.3. @oHa OLIEHOYHBIX CPEJACTB OmMpeae/isieT YpoBeHb (POPMHUPOBAHUSI Yy O00YyYAIOIIHXCSI
ycranoBjieHHbIX B @®I'OC BO u omnpeaeeHHbIX B OCHOBHOW 0Opa3oBaTeIbHON Iporpamme
BhIcHIero obpazoBanus no crenuanbHocTH 30.05.01 Menuuunckas 6noxumusi, HarpasieHHocTH 02
3npaBooxpaHeHue B chepe KIMHUYECKON J1a00paToOpHOil TMarHOCTUKY, HApaBJICHHON Ha CO3/1aHue
YCIIOBUH JUISI COXPAaHEHUsS 3JI0pPOBbs, oOecredeHus NPO(UIAKTUKUA, TUATHOCTHKH W JICUCHUS
3aboneBanuii, yHuBepcajibHble (YK) komnerenmum YK-1, o0mme mnpodeccuonaibHbie
kommnerenun (OIIK-2; OIIK-3), npodeccuonanbubie komnerenuun (IMK-4; MK-5).

2. OCHOBHASA YACTDb
2.1. Buabl KOHTPOJIA U ATTECTANNH, (POPMBI OLIEHOYHBIX CPEICTB

Ne OneHOYHbIE CPeCTBA
n/ | Buabl arTrecranun

n ®opma

1 Tekyias arrecrauus Tectnl

CutyalluoHHBIE 3372491

Yek-1ucThl

[IpakTHyeckue HaBbIKU

2 [TpomexxyTounas Bormpocs! miist cobecenoBanust
aTTecTanus

CutyanoHHBIE 3a/1a4H

Yek-TUCThI

HpaKTI/I‘{eCKI/Ie HaBBIKH

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

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

3.2. TecToBble 3agaHus
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, OTAEIIBHBIX KIETOK PACTEHUM U YKUBOTHBIX ISt
MOJTydeHUsT OOJIBIIIETO KOJudecTBa Oromacchl (0enka, yriieBooB 1 T. 1.)*

0. Mcnonb30BaHue B CEIBCKOM XO3SIIICTBE COPTOB MHTEHCUBHOTO THIIA,

B. Mcnionp30Banne opraHndecKkux ya00pEeHUH JIs TOBBIIICHHS TUIOOPOAHS TTOYBHI
YPOBHSI MPOAYKTUBHOCTH CEJIbCKOXO35UCTBEHHBIX KYIBTYD.

r. cnionp30BaHre T€HHOW U KJIETOYHOW MHKEHEPUU B CEIEKIINU;

1. [TonyyeHue sHepruu npyu MOMOIIM OHOJIOTHYECKUX 0OBEKTOB

OCHOBHBIM OOBEKTOM KJICTOYHON HHKEHEPHH SBISICTCS
a. opra"Has KynbTypa*

0. MUKpOOHasi KyJIbTypa

B. KJIETOYHAsI KYJIbTypa

I. pacTUTEIbHAS KYJIbTypa




Knerounas uH)KeHepHUsi OCHOBaHa Ha:

a. CKpeIlIUBaHUH PACTCHUMN

0. oTOope pacTeHUH U JKUBOTHBIX

B. KyJbTHBHPOBAHUH KJIETOK BHE OpraHu3mMa*

I'. CHHTC3C I'CHOB 1 BHCAPCHUH HUX B KIICTOYHBIC KYJIbTYPEI

[TepBbIe SKCIEpUMEHTHI, ITOKA3aBIIKe, YTO )KUBOTHBIE TKAHH BO3MOXKHO HEKOTOPOE BPEMSs
KyJIbTUBUPOBATH B (PU3MOJIOTHYIECKOM PAcTBOPE in Vitro mposed:

a. ¥Y. Py (Poykc)

6. P. Xappucon *

B. K. bepHapn

r.I'. Kenep

JIns KIIETOYHOM KYJIbTYPbI XapaKTEPHO:

a. KOHTPOJIb IMHAMUYECKUX CBONCTB

0. cocTosTHuE OMOXUMHUYECKUX MPOIIECCOB B KIETOYHOH KYJIbType MaKCUMATHHO
MPUOJIMKEHO K YCIOBHUAM 1n Vivo

B. XapaKTepHA TUCTHOTUITMYECKAS CTYPYKTypa

. OTCYTCTBUE CTPYKTYPHOM OpraHu3anuu™

JUI CyCIIEH3MOHHOM KYJIbTYPBI KJIETOK XapaKTEPHO:

a. IpeKparieHne npoaudepanuy KIeTOK, BCIEACTBIE UCTOLICHUS CPE/IbI
0. pacnoJioXeHHe KIETOK B BHJIE B3BECH B POCTOBOH cpene™

B. BBICOKAs IJIOTHOCTH KJIETOK HA €IMHUILIE IIJIOIAIU IIPOCTPAHCTBA

I'. CKaYK00Opa3HOe U3MEHEHUE KIETOYHOI'0 MeTab0I13Ma, BCIECTBUE
IIEPUOTUYECKON 3aMEHBI CPEMBI

BriepBbie MeTOIMKY TTOy4eHUSI THOPUIOM pazpaboTaiu:
a. bu6 u OBuHr

0. Koxnep u Mummreitn*

B. CummMmc 1 CtugiaMad

r. Xeidauk u Mypxen

OnHoit n3 HanboJiee YacTo MCIOIB3YEMbIX CEIEKTUBHBIX CUCTEM, /ISl CO3JJaHUS THOPUIOM
SIBITSIETCSL:

a. TAT-cpena*

0. Cpena Urna

B. Cpena MakKos

r. Cpena Jlynp6exko

JInst mepBOro 3Tana CIusHUS KJIETOK XapaKTEepPHO:
a. BBICBOOOKIEHNE TTTUKONIPOTENI0B

0. cONmKeHne KIeTok™

B. CIUSIHHE MEeMOpaH

. 00pa3oBaHWe JTUMUIHBIX MUTIEIUT

Bo3nyx Hag nmuTaTenbHO# cpefoil mpu KyIbTUBUPOBaHUH (PParMEeHTOB OPTraHOB U TKaHEH:
a. 011M30K K aTMOC(EpHOMY BO3AYXY

6. conepxur 10% CO, *

B. cogepxut 20% CO;

T. HAChIIIIEH KUCIOPOIOM

MonekynsipHasi OMOJIOTHS U3y4aeT:

A mpoTekaHue OMOJOTHYECKHUX MPOIIECCOB HA MOJIEKYIIIPHOM YpOBHE™;

b cTpoenune knetku;

B Mopdornorudeckoe u Gpuznonornueckoe MHOroodpasue 6akTepuii 1 BUPYCOB.




N3menenue nocnenoBarenbHocTH HykieoTuaoB B JJHK — 3To:
A XpoMOcOMHasi MyTauus;

b rennas myranus*;

B renomuas myranusi.

O6mmas ¢popmysa aMUHOKUCIIOT:

NH - CH - COOH
|

R

IN

NH;—CH — CH
|

R

NH, - CH - COOH
|

R

AMMHOKHCIIOTBI MOTYT IIPOSIBIISATh CBOMCTBA:
A KucIor;

b ocHoBanmii;

B BepHbl 00a BapuaHnTa oTBeTa*.

OKOHYaHUe MOJNUIENTH 1A, COJIepKAIlee AMUHOTPYIIITY, HA3bIBAETCA:
A C — xowner;

B N — xonen*:

B nentuaHas cBA3b.

MoHomepamu GEJTKOB SIBJISIOTCS:
A HYKJICOTHUBL;

b Hykieocomsl;

B amuHoKucnoThI*.

Hyxneotun — 310 MOHOMED
A 0enkoB;

b HyK1eMHOBBIX KHCTIOT™;
B xupos.

ITpocTbie GeNKu COCTOAT:

A TOJIBKO U3 HYKJIEOTHJIOB;

b TonbpKO U3 aMUHOKUCIIOT™;

B 13 aMHHOKHCIOT ¥ HEOEJIKOBEIX COEIUHEHHI

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

b rnobynunsr*;

B ¢pubpunnsapusie 6enku.




B ctpoeHnu 6enkoB pa3inyaroT:

A 11Ba ypOBHsI OpraHU3aLuu MOJIEKYJIBI;

b Tpu ypoBHs opraHu3aniu MOJICKYJIHI ;

B deTsIipe ypoBHS OpraHu3anuy MOJIEKYIbI*.

[MonumnenTua obpaszyercs myTem:

A B3aMMOZIECHCTBYSI aMUHOTPYIII ABYX COCEIHUX aMUHOKHUCIIOT;

b B3aumoeicTBUS aMUHOTIPYIIIBI OJTHOM aMUHOKHUCIIOTHI ¥ KApOOKCUIIBHOW IPYIIIbI
pyroif aMMHOKHCIIOTBI®;

B B3auMoeiicTBUsS KapOOKCHIIBHBIX TPYIIT JBYX COCETHUX aMHHOKHUCIIOT.

CreneHp civpain3anuy Oelika XapaKTepU3yer:
A TIepBUYHYIO CTPYKTYpY OenKa;

b BTOpuuHyO CTpyKTYpy Oenka*;

B tpetnunyio cTpykrypy Oenka;

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

Konnenmus "IIpenena Xewdauka" u pa3paboTka Teopun peHOMEHa CTapeHUs ObLTa
OCYIIIECTBJICHA B!

1. 1955 rony

2.1961 rony *

3.1937 rony

4. 1968 roay*

O0pazoBaHuUIO MOCTOSHHOM KJIETOUHOM KYJIbTYPbl COOTBETCTBYIOT CIIEAYIOLINE
MOP(POPU3NOTOTHIECKUE OCOOCHHOCTH KIIETOK:

1. yBenmueHMe TeTepOIUIONTHOCTH U aHEYTUIOMTHOCTH *

2. yBeIMYEHUE BPEMEHHU YJBOEHUS KJIETOK *

3. yMmeHblIeHUE 3PPEKTUBHOCTU KIIOHUPOBAHUS

4. yBenMueHne 3aBUCUMOCTH OT cyOcTpaTa

Ilepexon KJIETOYHOH KYJIbTYphI B CTALIMOHAPHYIO (ha3y CBA3aH C:
1. HapylIeHHeM UTOKHHEe3a *

2. BUpycHO# uH(pekuuen

3. UCTOLIEHUEM MUTATEIbHBIX BELIECTB

4. ykopouyeHueMm tenomep™

OnHO¥ U3 MPUYMH KOHTAKTHOTO TOPMOYKEHHS POCTA KIIETOK B KIIETOYHOH KYJIBType
SIBIISIETCSI:

1. HaKOIUIEHHE B MUTATEIBLHOM cpesie MPOAYKTOB MeTabonn3ma KIeTok *

2.yBeNMYeHHUE JT0JU KIETOYHON TTOBEPXHOCTH 0OpallleHHOM K BHEIIHEH cpere

3. oOpazoBanue GUOPOHEKTHHA HA KJIETOYHON TTOBEPXHOCTH

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

Tpancdopmarus KIeToK 3T0:

1. ciusiHre COCETHUX KJIETOK HaXOASAIIUXCS B KJIETOYHOM KYJIbType

2. HeoOpaTUMOE U3MEHEHUE POCTOBBIX M MOP(OIIOTHUECKUX CBOMCTB KIETOK *

3. oOpaTMoe N3MEHEHUE POCTOBBIX U MOP(OIIOTUYECKUX CBONCTB KIIETOK

4. ajanTanys KJIETOK HaXOJSIIUXCS B KYJIBType K (akTopaM OKpy>Karomien cpeabr™

Bo3HuKHOBEHNE TEHOMUKHU KaK HaquOﬁ JOUCHUIIIINHBI CTAJIO0
BO3MOXXHBIM TIOCJIE:

a) ycraHoBieHus cTpykTypbl JJHK*

0) CO3MaHMsA KOHIICIIIUY I'eHa

B) 1uddepeHuanuu CTpyKTYPHBIX U PETYJISITOPHBIX YIaCTKOB T€HA

I) TIOJHOTO CEKBEHHPOBAHHs F€HOMA Y psiia OpraHUu3MOB™




Cyl11ecTBEeHHOCTh I'eHa Y TaTOT€HHOT'O OpTaHu3Ma — KOJUPYEMbIi TEHOM MPOIYKT
HEOOXOINM:

a) IS pa3MHOXKEHUS KISTKH™*

0) I moaAep)KaHUs KU3HEACITSIBHOCTH ™

B) JUIS MHBAa3WH B TKAHU

I') JUUIs MHAKTUBAIMM aHTUMHUKPOOHOTO BEIICCTBA

[Tporeomuka XapakTepu3yeT COCTOSIHIE MUKPOOHOTO TaTOTCHHA:
a) 10 pepMEHTATUBHON aKTUBHOCTH ™

0) 10 CKOpOCTH pocTa

B) IO dKCIpeccuu OenKoB™®

I) [0 HAXOXJICHUIO NT0 KOHKPETHOW CTaJIMA POCTOBOTO IUKJIIA

JUJ1st TOTy4eHus MPOTOIIACTOB M3 KJIETOK IPUOOB HCIIONIB3YeTCs
a) JU30LIUM

6) Tpurncun*

B) ‘“‘ynuTouHblid pepmeHT” *

I) TMENCHUH

[IpeBparnienue KapAeHOIUIATUTUTOKCHHA B MEHEE TOKCUYHBIN TUTOKCUH (12-
HJIPOKCUIIMPOBAHUE) OCYILIECTBIIACTCS KYIbTYPOH KIIETOK:

a) Acremoniumchryso genum;

6) Saccharomyces cerevisiae;™*

B) Digitalis lanata; *

r) Tolypocladium inflatum.

JUJ1st TOJTy4eHus MPOTOIIACTOB M3 OaKTEepHUATBbHBIX KIETOK
UCIIONIBb3YETCS:

a) JTU30UUM™

0) “ynuTouHslii hepmeHT”

B) TPUIICUH*

r) TaranH

OObennHeHe reHOMOB KJIETOK Pa3HbIX BUIOB U POJIOB BO3MOXKHO
NIPY COMATHYECKOU THOPUIM3AIINN:

a) TOJIKO B MPUPOJHBIX YCIOBHIX

0) TOJBKO B MCKYCCTBEHHBIX yCIOBMSIX™

B) B IPUPOAHBIX U UCKYCCTBEHHBIX YCIOBHIX™*

Bricokast cTabMIIBHOCTB MPOTOTUIACTOB JIOCTUTAETCS TIPU XPAHEHHH:
a) BXxonoge*

0) B rumeproHUYecKou cpene*

B) B cpee ¢ 100aBIeHNeM aHTHOKCHIAHTOB

I') B aHAdpPOOHBIX YCIOBMSIX

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

0) mpemoTBpaIIacT uX CIUSHUEC

B) TMOBBIIAET CTAOUIBHOCTD CYCIIEH3UU*

T) TpenoTBpaIaeT MUKPOOHOE 3apakeHNe

Jl71st mpoTOoTUTacTUPOBAHHUS HAU00JIEE TMTOAXOAT CYCIIEH3NOHHBIC
KYJIbTYpHI:

a) B nar-paze™

0) B cTauMoHapHOH ¢a3ze

B) B Jorapudmuueckoit paze*

r) B (haze 3aMeIJICHHOT0 pocTa

JIAUTE OTBETHI 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) ruOpuaM3aIms COMaTHIECKUX KIeToK — 1

B) Iiepe/iauya OT/IEIbHBIX HACIEICTBEHHBIX MPU3HAKOB OJJHUX OPraHU3MOB ApYyrum — 1,2
T') CIOCOOHOCTH HapabaThIBATh «UeIOBEeUECKUe) Oenku — 1

1) KJIIOHUPOBAHUE TKaHEH WUJIN LIEJIbIX OPraHU3MOB U3 OT/AEIbHBIX KIETOK — 2

XapakTrepuctuka 1. CyClIeH3MOHHBIX KYJBTYD; 2. aIT€3UOHHBIX KYIbTYp KIETOK
a) BBICOKAs arperupoOBaHHOCTD — 1

0) obpazoBanuem rpymnm u3 5-10 kimetok — 1

B) OJIMHOYHBIC KJIETKH — 2

I') HapHbIE KIETKH — 2

OcTtaHOBKa JIeJIEHUs] HOPMaJIBHBIX KJIETOK IOCJIe 00pa30BaHMsI MOHOCIIOSI OOBSCHSICTCS:
a. KOHKYpCHIIHEH 32 (pakTOphI pOCTa M MUTATEIHHBIC BEIIECTBA

0. popmoii KIeTOK

B. KOHTaKTHBIM TOPMOKECHHUEM

I. OpPraHU3alueH MUTOCKEeIeTa

Tpancdopmarus KIeTOK 3TO:

1. custHUE COCEHMX KJIETOK HAXOASIINXCS B KIIETOYHON KYJIbTYpe

2. HeoOpaTUMOE U3MEHEHHE POCTOBBIX U MOP(HOIIOTHYECKUX CBOWCTB KIETOK

3. oOpaTuMOe U3MEHEHUE POCTOBBIX U MOP(OIOTHYECKIX CBOUCTB KJIETOK

4. aganTanus KJICTOK HAXOIANIUXCS B KYJIbTYPE K (JaKTOpaM OKPYKAIOIIEH CPeJIbI

[IIxana oueHnBaHUA

«OT1nnyHO» - 6onee 80% MpaBUIBHBIX OTBETOB HA TECTOBBIE 3aJJaHMsI KaXKAOI0 YPOBHS
«Xopomoy - 70-79% mpaBUIBHBIX OTBETOB HA TECTOBBIE 33/IaHUS KAKIOTO YPOBHS

«Y IOBJIETBOPUTENBHOY - 55-69% MpaBUIBHBIX OTBETOB HA TECTOBBIE 3a/JaHUS KaXKI0Tr0

YPOBHS

«Hey,Z[OBJ'ICTBOpI/ITCJ'ILHO» - meHee 55% MMPpaBUJIBHBIX OTBCTOB HAa TCCTOBLIC 3aIaHUS

KQ)KJIOTO YPOBHS

Texcr koMnereH K / Ha3BaHUs TPYAOBOH (pyHKIMHU / HA3BAHUA

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

30.05.01 Menuinuackas OMOXUMUs

OIIK

FOTOBHOCTH K IPUMEHEHHIO CHEIMAIM3UPOBAHHOTO 000pYI0BaHUS U
OIIK-9 MEIULIUHCKUX U3IEIINNA, TPEAYCMOTPEHHBIX IS HCIIOIb30BAHUS B
npodeccuoHanbHOU cdepe

ITIK

CITOCOOHOCTB K MPUMCHCHUIO CUCTEMHOI'O aHAJIM3a B U3YyYCHUU

I1IK-6
OUOJIOTUYECKUX CUCTEM

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

O3HAKOMBTECH C CUTYAIIMEHN U JTAUTE PA3BEPHYTBIE OTBETHI HA
BOITPOCHI

Onpenenure pojb TEHHOW HHKEHEPUHU B CO3/1aHNU UMMYHOOHOIIPENIapTaToB.

I/IMMYHO6I/IOHpCHapaTBI — JUArsoCTUYCCKUC, HpO(l)I/IJ'IaKTI/I‘-ICCKI/IC " JICKAPCTBCHHBIC CPEACTBA C

IMPUMCHCHUEM B KAYCCTBE HeﬁCTBYIOmeFO Haydajia pa3sHbIX arcHTOB U ITPOLCCCOB HMMYHHOﬁ
CHUCTCMBEI. I[aﬁTC Pa3BCPHYTHIC OTBCTHI HAa BOIIPOCHI

1. Yro Takoe ”MMyHOOHOIIpENapTaThl

2. Kitaccudukanms utMMyHOOHOMIpernapaToB

3. O0nacTh MpUMEHEHUS UMMYHOOHOIIPEIapaToB

OBETEI HA BOITPOCBI

1. rpynina MEeIMIIMHCKUX MPOAYKTOB OMOJIOTHYECKOTO MPOUCXO0KICHUS, B TOM YHCIIC BAKIIUHEI,




npenapaThbl KPOBHU, aJUIEPreHbl, COMaTUYeCKHE KIETKH, TKAaHH, PEeKOMOMHAHTHbIE OEJIKH (B TOM
YUCJIC AaHTHUTENA).

B coctaB OMOJIOTMYECKUX MPETapaToB MOTYT BXOJUTH caxapa, OEJIKH, HYKJIEHHOBBIC KHCIOTHI
WY CJI0KHBIE KOMOMHAIIMU 3THX BEIECTB; OMOJIOTHYECKHUE MTpenapaTbl MOTYT MIPEACTABIATh
co0oii buosornyeckne 00bEKThl — HAIpUMep, KJIETKU, TKaH! Win Gexanuu. buonornyeckue
npenaparsl HOTYyYaroT U3 Pa3IMYHbBIX IIPHPOIHBIX HCTOYHUKOB — )KUBOTHBIX,
MUKPOOPTaHU3MOB, TaKXKe OMOJIOTMYECKHE MPerapaThl MOTYT ObITh CHHTE3HUPOBAHBI METOAAMHU
OMOTEXHOJOTHU. AKTUBHO HCCIIETYETCsl MOTEHIIMAT METUIIMHCKOTO IIPIMEHEHUS KIICTOUYHBIX 1
TeHHBIX OMOJIOTUYECKUX MPETapaToB IS JCUYCHUSI MHOTUX 3a00JI€BaHUM, HEU3JICUYNMBIX B
HACTOSIIIMH MOMEHT.

2. AHTUTeHHBIE (BaKI[HBI /B T.4. aHATOKCHHBI/, aJNIEPTeHbl, TU3aThl MUKPOOOB ISl KOXKHBIX
po0), co3aaronue akTuBHbl UMMyHHUTET. Criennduueckue AT NOABIAIOTCS B KPOBOTOKE
npuMepHO yepe3 10 nHel y 310poBOro KUBOTHOTO (Y )KUBOTHBIX C UMMYHOIU(DEIIUTAMHU —
MO3XKe).

AHTUTEN0—COAepXkKalliye (AHTUCHIBOPOTKHU, FraMMa—TJ100yIMHbI, MOJIO3UBHBIE AT, IMMYHHOE
MOJIOKO), CO3/1al0lIHe 3a cueT roToBblX AT maccuBHBIN UMMYHUTET. OHAKO «IIPUMECH
MaHHBIX OMONpenapaToB M KCEHOTEHHBIE (JTomaauabie U np.) AT 3amycKaloT aKTHBHBIHA
«BpEOHOCHBIN» UMMYHUTET. [109TOMY HCIIONb30BaHuE KeIaTeNIbHO B TeueHue | Henenu
1ocJie NepBOi UHBEKIMHU. AHTUCBIBOPOTKH BBOJST TOJIBKO IO MOKAa3aHUSIM.
IMMYHOKOPPEKTOPBI — AKHUBOTHOI'O IPOUCXOXKAECHUS (LUTOMEINHBI, HUHTEPICHKHUHBI,
UHTEPPEPOHBI, (PAKTOPHI POCTA, TOPMOHBI /TITFOKOKOPTUKOUIBI U IP). — PACTUTEIBHOTO
IPOMCXOXKAEHUS (aIepreHbl, JeKTHHbBI) — MUKpoOHoro npoucxoxaenus (BLUK, npoaurnosan,
QHTUOMOTHKHN ) — XUMUYECKHE UMMYHOKOPPEKTOPHI

bakrepuodaru. bakrepuodaru oTHocATCA K 3PHEKTUBHBIM NpernaparaM aHTUMUKPOOHOTO
neiicTBus, 00J1IAI0NINM CTPOTOH CEM(PUIHOCTHIO M HE BBI3BIBAIOIIUM PAa3BUTHS
1cOaKTepruo30B, KaK 3TO UMEET MECTO IPU MCII0JIb30BaHUN aHTHONOTHKOB.

Anneprensl. B Hactosiiee Bpemst n3BectHo Oosee 200 Thicsiu ayuiepreHoB. B BeTepuHapHOU
paKkTHKe HauOoJIbIlIee MPUMEHEHUE HAIITU aJUIepreHbl BO30yIuTeNneil XpOHMYECKUX
WH(EKIUH, TpUMEHsIeMbIE 7151 TPUKU3HEHHON JUarHOCTUKH 3a00JieBaHmil (TyOepKyIes,
Opyuemnne3). K HuM oTHOCAT TyOepKyIMH U OpYIeJUIHH.

3. duarnoctukymsl (fuis PHI'A) anTUreHoB MUKPOOOB (CaMuX KIIETOK, JIN3aTOB, WIN
OUYNIIEHHBIX AHTUT€HOB), UCIIOJIb3YIOLIUECS B CEPOJIOTMUECKUX PEAKIIUX.
IMMYHOIMarHOCTUKYMBbI — 3TO YacTO B3BECh U3BECTHBIX YOUTBHIX MUKpPOOOB. Jlist
MHAKTHUBALlMU UCIOJIb3YIOT BBICOKYIO TEMIIEpATypy, XMMHUECKHE BellecTBa ((hopMaauH, CIupT,
alleTOH, (PeHOI), YIbTPa3BYK, yIbTPa(UOIETOBbIE U PEHTTeHOBCKUE IyuH. [IpH BbIAEICHUN U3
KJIETOK pa3JIMYHbIX AHTUT€HOB UCHOJIb3YIOT METOBI PA3PYIICHHUS, IKCTPAKIINH, 00pabOTKyY
(bepMeHTaMu U pa3IUYHBIMU JeTePreHTaMu, eHTpU(yrupoBaHue.

AHTHUTEHBI, B T.4. aHATOKCUHBI /TOKCUHBI/ 1715t ipoBenenust PI1, PH (ams mocTaHOBKM KOHTPOJIS
B CEpPOJIOTHH).

/lnarHocTruueckre aHTUCHIBOPOTKU. J{J1s yAaneHus: U3 aHTUCBIBOPOTOK IPYIIOCTIeU(PUIECKUX
QHTHUTEN B CBIBOPOTKY MOCJIEJOBATENBHO TOOABIAIOT MUKPOOPTaHU3MBI, B COCTaB KOTOPBIX
BXOJIAT IpyIIoOBble aHTUurensl (Merona Kacrennann). Takum 06pazom noiayyaroT
a/1cOpOMPOBAHHBIE CHIBOPOTKH, KOTOPBIE COJIEPKAT aHTHTENA K ONPEIETICHHOMY BHILY
MUKPOOOB.

MAT (mbimunble antutena) uist UGA, ummyHoonorTunra, UM u np. ceposiornyeckux
[peaKIuid.
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[Tpw monajJaHuy B OPTaHW3M aHTHTEHA — OJTHA MMMYHOKOMIIETCHTHAS KJIETKA YCHUIICHHO
pa3MHOKaeTCsl M 00pa3yeTcst O0NIBIIOE KOTUIECTBO OJJUHAKOBBIX KJIETOK, CIOCOOHBIX
CHHTE3MPOBATh AHTUTEJIA K 3TOMY aHTUTeHY. JlaliTe pa3BepHyThIe OTBETHI HA BOITPOCHI

1. Kak Ha3pIBaeTcst 00pa3oBaHHas rpynna OIMHAKOBBIX KIETOK?

2. YeM maHHas rpynna KJIETOK OTIUYAETCs OT KieTouHoro nuddepona’?

3. B xakoMm paszerne MeAuIKHBI HanboJiee yacTo ynoTpediseTcs JaHHbIH TepMHUH?




OTBETbHI HA BOITPOCEI

1. Knnerounslii KJ10H. ['pyrmima KI€TOK, MPOUCXOISAIINX U3 OJJHOW KIETKH — MPEIIeCTBEHHUKA
[MIYyTCM MHOT'OKPAaTHOT'O ACJICHUA. HonyquHe KJICTOYHOU KYJIbTYPBI U3 Ol[HOfI NI HECKOJIBKUX
OJIHOPOJHBIX KJIIETOK Ha3bIBAECTCS KIIOHUPOBAHUEM.

2. KneTku ki1eToyHOro KJIoHa 00pa3yroTcsl B pe3yibTaTe JeIeHUs OJHON KIeTKH-
MPEIIIICCTBCHHUIIBI M XapaKTEPU3YIOTCS OJJUHAKOBOM CTENECHBIO 3PEIOCTH U (DYHKITMOHAILHOM
AKTUBHOCTH, a KJIETKH CTBOJIOBOTO AU depoHa — U3 KIETOK-IPEIIIECTBEHHHUL (CTBOJIOBOM
KJICTKH )OJTHOTO BUJA U PA3JIMYHBI IO CTETICHU 3PEIOCTH U (PYHKIUH.

3. B obmactu GMOTEXHOJIOTHiA, BO3MOKHOCTEH MCIIOIb30BaHUS JKUBBIX OPTaHU3MOB, HX CUCTEM
WM TIPOIYKTOB UX XKU3HECSATEIbHOCTH Ul PELICHUs TEXHOJIOIMUYECKUX 3a/1a4, a TAKKe
BO3MO>KHOCTH CO3JIaHUS JKUBBIX OPraHU3MOB C HEOOXOAMMBIMHU CBOMCTBAMU METOJIOM I'€HHOU
MH)KEHEPUU.

CutyarmonHas 3a1aya no aucuuminae b1.0.39 Meaununckue texnomgoruu Ne 3

1. UanyunpoBanHble cTBONIOBBIE KiIeTKH (MCK) — CTBOJIOBBIE KJIETKH, ITOJYYCHHbIE U3 KaKHX-
MO0 MHBIX (COMAaTUYECKUX, PEIPOAYKTUBHBIX WM ITIOPUIIOTEHTHBIX ) KJIETOK IIyTEM
SIUIEeHETUYECKOro IepenporpaMMupoBanys. B 3aBucumocTy ot crenenu aeauddepeHupoBKu
KJICTKH [IPY [IEPENPOrpaMMHUPOBAHNM PA3JIMYAIOT: MHAYLIUPOBAHHBIE TOTUIIOTCHTHBIE,
WH/1yLIUPOBaHHbIE TUTIOPUIIOTEHTHBIE cTBONIOBBIE KieTku (MIICK) u noiydaemsbie Tak
Ha3bIBAEMBIM TPSMBIM MIEPENPOTPAMMUPOBAHUEM WIIH KAKUM-THOO HHBIM CITIOCOOOM
WH/1yLIUPOBAaHHbIE IPOT€HUTOPHBIE (MYJIBTUIIOTCHTHBIE WIIM YHUIIOTEHTHBIE) CTBOJIOBBIE KIETKH,
WHOT'/1a Ha3bIBAEMbIE TAK)KE€ MHIYLIUPOBAHHBIMA COMAaTUYECKUMH CTBOJIOBBIMH KJIETKAMHU
(MCCK). B Hacros1ee BpeMs CYIIECTBYET TPH IIyTH IIEPENPOrpaMMHUPOBAHUS COMAaTHUECKUX
KJIETOK B INTFOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKU: IIEpeCaiKa sSAep, B3AThIX U3 COMAaTHYECKUX
KJIETOK, B OIUIOZJOTBOPEHHYIO SIMLIEKIETKY, U3 KOTOPOU IIPEIBAPUTEIIBHO YAAIEHO AIpO; CIUSHHUE
COMATUYECKUX KJIETOK C ITIOPUIIOTEHTHBIMU CTBOJIOBBIMHU KJIETKAMU; MOJIU (pUKAIHS
COMATUYECKOM KIETKH, MHAYLUPYIOLas €€ IPEBPAILEHHUE B CTBOJOBYIO KIIETKY, C IIOMOIIBIO:
FEHETUYECKOT0 MaTepuaa, KOAUPYIOIIEro OeJIKOBbIE perporpaMMupyonre GakTopsl;
pexkoMOMHaHTHBIX OenkoB; MUKpOPHK, cunTeTndeckoil camopennuupyomeics
nonuuuctpoHHoi PHK 1 Hu3koMonekynsipHbIX OMOJOTHYECKH aKTUBHBIX BEIIECTB. bl
[IPUMEHEH HEUHTErPALIMOHHBINA METO/I, UCIIOJIb3YIOLIUI BEKTOP Ha OCHOBE aJICHOBUPYCOB U
Brpyca Cennail

2. Ha maHHBI MOMEHT CYIIECTBYIOT CIIEAYIOIINE CIIOCOOBI IOTYYCHHUST WHIYIIMPOBAHHBIX
CTBOJIOBBIX KJIETOK M3 COMATHYECKUX COMAaTUYECKHUX, PENPOTYKTUBHBIX WU IUTIOPUITOTEHTHBIX
KJIETOK ITyTEM SIIUTC€HETUYECKOT0 NepenporpaMMupoBanus. Haubosee yacro ais
nepenporpaMMUpOBaHMs UCIIOJIB3YIOT NoJydaeMble Ororncuen GpudpoOIacTsl KOKU U KIETKH
KpPOBH, OJIHAKO y/I00HEE MOJIy4yaTh COMAaTUYECKHE KIETKH U3 MOYH. DTOT cocod He TpedyeT
OMOTICHM WM B3ATHUS 00pa3loB KPOBH U MOATOMY Oe3BpezieH s nannueHTa. CTBOJIOBBIE KIIETKU
MOYHM UMEIOT CIIOCOOHOCTH K MYJIbTHUIIOTEHTHON Auddepenurpoke. OHU CIOCOOHBI

I depeHIMpPOBaTHCS B SHAOTENINAIBHBIE, OCTEOr€HHBIE, XOHIPOT€HHbIE, aTUIOT€HHBIE,
CKeJIeTHbIE MHOTE€HHBIC ¥ HEHPOTEHHBIE JINHUH U BMECTE C TeM He 00pa3yloT Tepatomsl. [loaTomy
UX MUTCHETHYECKask NaMsTh XOPOIIOo MoAXo T s nepenporpammupoBanust B UTICK. Bmecre ¢
TeM, KJIIETOK B MOYe MaJio, 3()(heKTUBHOCTH MX MPEBPAIICHUS B CTBOJIOBBIC KJIETKH HU3KA, TOTIA
KaK PUCK 0aKTepUaIIbHOTO 3apa>KeHHs BBIILIE, [10 CPABHEHUIO C IPYTUMHU UCTOUHUKAMH KIIETOK.
Emé oqHrM nepCeKTHBHBIM HCTOYHHKOM KJIETOK JUTSI TEPErporpaMMHUPOBAHUS SIBIISTFOTCS
ME3E€HXUMAJIbHBIE CTBOJIOBbIE KJIETKH, OJTYyYEHHbIE U3 (POJUIMKYIIOB YEIOBEUYECKOTO BOJIOCAH
KEePaTHHOLMTHL. Ba)kKHO OTMETHTB, UTO MPOUCXOXKICHHE COMATHUECKUX KIIETOK MCIIOJIb3YEMbIX
U1 IepenporpaMMUpPOBaHMs MOXKET OKa3bIBaTh BIMsHUE Ha () (hEKTUBHOCTh
nepenporpaMMUpOBaHsl, (PYHKIIMOHAIFHBIE CBOMCTBA MOTyYaeMbIX HHIYIIMPOBAHHBIX
CTBOJIOBBIX KJIETOK M CHOCOOHOCTH K 00pazoBaHMIo omyxoseid. [Ipu BeIOOpe HCTOUHMKA 115t
MepenporpaMMUPOBaHHS, BO BHUMaHUE cieayeT npuHuMaTh ToT (akt, uro UTICK coxpanstoT
AIIUTCHETUYECKYIO MTAMATh O TKAHSIX U3 KOTOPHIX OHHU MPOU3OIILIH, U YTO 3TO BIUSAET HA UX
CIOCOOHOCTH K HaIpaBleHHOH TudepeHpoBke. OCcTaTouHas SNMUTeHeTHYECKas aMATh He
00s13aTeNIbHO MposiBisieTcst Ha cTanuu mmopunorenTHoct — UITCK, nomydenHble 13 pa3HbIX




TKaHEH UMEIOT HaJUIeXKAITyI0 MOP(OJIOTHIO, B HUX aKTUBHBI IT'€HbI XapaKTEPHbIE [T
MTIOPUTIOTEHTHOCTH, U OHH CTIOCOOHBI T (DepeHITUPOBATHCS B TKAHU TPEX IMOPUOHATBHBIX
CJIOEB KakK in Vitro, Tak # in vivo. i moxydeHus KIeTOK JUIsl epernporpaMMUPOBaHUs ObLITH
B3SITHI ME3CHXHMAaJIbHBIC CTBOJIOBBIC KIICTKU

3. B "HUIIMUPOBAHUY M YCKOPEHUU MOJICKYJIIPHOU MPOTPaMMBI, KOTOPAst PUBOIUT K

b depeHIMany HHAYIUPOBAHHBIX CTBOJIOBBIX/CTpOMaNIbHBIX KileTKU Me3eHxumbl (MMCK) u3
WHIYIIUPOBAHHBIX TOJUKIOHATBHBIX CTBOJIOBBIX KIIETOK BBIMONHSET Oeok 2MSX2 (muscle
segment homeobox 2). ['enetnueckas aenenust MSX2 yxynmaer auddepennupoky UMCK u3
NIICK. IIpu ucnonab30BaHUM KOKTEMII PACTBOPUMBIX MOJIEKYJ 3KTONnYeckas skcnpeccus MSX2
CrIocoOCTBYeT 00Pa30BaHMIO MOYTH OJHOPOJHON MOMYIISALUY MOJIHOCThIO (PYHKIIMOHAIBHBIX
NMCK. Pazpaboran xumuueckuii Mmeto nonydeHuss UMCK u3 nepBudHbIX puOpPOOIaCTOB KOKHU
YEIOBEKa C UCIOJIb30BAaHUEM IIECTH XUMHYeCKuX HHruouTopoB (SP600125, SB202190, Go6983,
Y-27632, PD0325901 u CHIR99021) ¢ noGaBienrnem Tpéx (hakToOpoB pocTa:
Tpanchopmupyromero gakropa pocta-f (TGF-B), ocHoBHoro hakTopa pocra pudbpodiaacToB
(bFGF) u daxropa nogasienus neiikemuu (LIF). DTOT XUMHUYECKUIT KOKTEHIIb TpeoOpazyeT
yenoseueckue pudpodnactel B UMCK Bcero 3a 6 queil ¢ addextuBHOCTHIO Mopsaka 30-40
MpoIeHTOB. KybTypbl ME3eHXMMAIIbHBIX CTBOJIOBBIX KJIETOK YEIIOBEKA MOTYT OBITh
MCIIOJIb30BAHBI in Vitro Jiisi MacCOBOTO MPOM3BOICTBA HK30COM, KOTOPBIE, KaK BBIICHUIIOCH,
W7ICATEHO MOAXOMAT B KAYECTBE CPEICTBA JUIS TOCTABKY JIGKAPCTB U JIJIS IOCTABKH B KIIETKY-
MUIIIEHb (PAaKTOPOB TpaHCKpunuuu nin MUkpoPHK unayupyromux nepenporpaMMupoBaHie
(nemuddepeHnmpoBKy, A GepeHIMPOBKY HWIH TpaHCIUPDEPEHITMPOBKY).
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DTH KJIETKH HE MOTYT paboTaTh BMECTE CO CBOMMH COCEISIMHU JIJIsl TOTO, YTOOBI IEpeKauYMBaTh
KPOBB 110 COCY/IaM TeJla, HE MOT'YT IEPEHOCUTh MOJIEKYJIbl KUCIIOPO/1a IO KPOBSIHOMY PYCILY,
repeaaBaTh JEKTPOXUMUYECKIE CUTHAIIBI IPYTHM KJIETKaM, HO MOTYT IPEBpAIllaThCs B pa3HbIe
KJIETKH, BKJTIOUasl KJIIETKH CEPJICYHONM MBITIIIBI, KJIETKH KPOBU U HEPBHBIC KJICTKH.

1. JlaiiTe Ha3BaHWE ATOW IPYIIE KIETOK.

2. [ToueMy oHU 001a1a10T JAHHBIMU CBOWCTBAMU?

3. Kakyro oHM UMEIOT MOTEHTHOCTH?

1. KocTHBIN MO3T.

2. Ecnu Ob1 KJIETKH KPOBH CaMOOOHOBIISITUCH IPOCTHIM KJIETOYHBIM JIEJIEHUEM, 3TO NMOTPEeOOBAIIO
ObI THTAHTCKUX Pa3MEpPOB KOCTHOTO MO3Ta.

3. A.A. MakcuMOB Jorajanics, a He JoKa3al
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Haunnas ¢ 12 Henenu pa3BUTHSL, OOJIBIIOE KOJIWYECTBO CTBOJIOBBIX KJIETOK MEPEMEIAETCS B
CEJIE3E€HKY U I103’K€ B KOCTHBIM MO3I U Jpyrue TkaHu. [1o cBouM cBOMCTBaM 3TH KIETKU
OTJIMYAIOTCSI OT CTBOJIOBBIX KJIETOK, HAXOAIIUXCS B OJIaCTOLMCTE.

1. Yem Pa3JIMIAOTCA 9TU PA3HOBUIHOCTU 3M6pI/IOHa.HBHBIX CTBOJIOBEIX KIIETOK?

2. C KaKuMHU peruoHaibHbIMU KieTkaMu cxoHbl DCK nocne 12-tu Henenb pa3BUTHS 3apO/IbIIIa
U 10 KaKUM CBOMCTBam?

OTBETDLI HA BOITPOCEHI
1. CTpoManbHas CTBOJIOBAs KIIETKA.

2. CTpOMaJ'IBHBIC KJIETKH B HEOOJIBIIIOM KOJIMYECTBE HaxXOJATCA B PA3JIMYHBIX OPraHax U TKaHIX.
Onu Tak KE, KaK 1 IPpCAMCCTBCHHUKHN KJIICTOK KPOBH, INOCTOAHHO HUPKYJIHUPYIOT B KPOBOTOKCE.

TekcT KOMIeTeHIMH / HA3BaHUS TPYA0BOil PyHKUMH / HAZBAHUS

Ko . .
A TPYAOBOI0 1eHCTBHS / TEKCT 3JIEeMEHTAa CUTYAIlHOHHOM 3a1a4u

C 30.05.01 MequuacKas OMOXUMUS




TOTOBHOCTH K HpI/IMeHeHI/IIO CHeLII/IaJII/IBI/IpOBaHHOFO O60py,[[0BaHI/IH n
OIIK [OIIK-9 MEIUIMHCKUX U3JIeJIUIA, MPEeTyCMOTPEHHBIX ISl UCIIOJIb30BaHUS B
podeccuoHanbHON cdepe

CIIOCOOHOCTh K IPUMEHEHHUIO0 CHCTEMHOTO aHaJIM3a B H3y4CHUHN
OUOJIOTUYECKUX CUCTEM

IIK |IIK-6

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

4.1. IlpumMepHbIe BONPOCHI K IK3aMeHY

1. Ilpenmert u 3agaun OnotTexHonoruu. Csizb OMOTEXHOJIOTHU C IPYTUMHU
(GyHAaMEHTaIbHBIMU HAYKaMH U IIPUKJIAJHBIMU OTPACIISIMH.

2. Kpatkas ncropusi pa3sBUTHS U HayuHbIE IIPEANIOCHIIKY CTAHOBJIEHUSI COBPEMEHHON
OMOTEXHOJIOTHH.

3. OcobeHHOCTH KYIbTHBHPOBAHUS KIETOK MUKPOOHOTO, )KUBOTHOTO M PACTUTEILHOTO
IIPOUCXOXKICHUS.

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

5. OCHOBHBIE OTKPBITHSI, TEOPETUUECKH 00OCHOBABILINE TEXHOJIOIMUYECKUN TTOX0 K
HacJIeICTBEHHON MH(DOpMAIIH.

6. 'eHeTnyeckast UHKEHEPHS U TEXHOJIOTHS PEKOMOWHAHTHBIX MOJIeKyin. O01ue moHsThs O
MaTPUYHBIX MPOLECCAX: PEIIMKALS, TPAHCKPUIILMSL, TPAHCIIALMA.

7. UHCTpyMEHTBI T€HETUYECKON MHXKEeHEpHUH. PecTpuninpyromue H10HyKIea3bl; UX
OCHOBHBIE XapaKTEPUCTUKHU U 001aCTh MPUMEHEHHUS.

8. BexTopHBIE CHCTEMBI, IPUMEHSIEMbIE JIJIs1 KIIOHUPOBAHUS B KJIETKAX MPOKAPHOT U
sykapuoT (Ilonsitue, oOuire cBoiicTBa BEKTOpOB. BekTopHble cucTeMbl. THIIBI BEKTOPOB:
IUIa3MUJIHBIE U (haroBble BEKTOPBI IPUPOIHOIO U UCKYCCTBEHHOT'O IIPOUCXOXKICHHSL.
Hcnonp30BaHre BUPYCHBIX TEHOMOB B KaU€CTBE BEKTOPOB ISl BBEIEHUS T€HETUYECKOM
UH(POPMALIUU B KJIIETKU KUBOTHBIX )

9. Knonuposanue reHoB. (CTparerusi KIOHUPOBAaHUSA. DKCIIPECCHS UyKEPOTHOM
TE€HETUYECKON

nH(pOpMalLIMU B KJIETKaX OaKTepHil, JpoxoKel, pacTeHU U KUBOTHBIX. OcoOeHHOCTH
OpraHM3alMi BEKTOPHBIX CUCTEM Ul SKCIIpECCUM IeHOB. [loryuenune npoayleHTa 4ejIoBe4ecKoro
ropmoHa pocta. Crioco6s! BBeZieHus kinonupyemoit JIHK B knetku 6axtepuil, pacteHuil u
XKHUBOTHBIX. MeTo/1bl 0TOOpa KJIETOK, HAaCleAYIOIINX PeKOMOMHAHTHBIE MOJIEKYJIbI C HEOOXOAUMBIM
TEHOM)

10. ITpuHUUOBI TOTYYEHUS BTOPUUHBIX METa0OIUTOB

11. Crioco06s! mosTyyeHust 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. MukpoOHOIOrUYeCKHi METO/I IOJTy4YeHUsI aMUHOKHCIIOT

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

16. MeTozp! perynsunu OHOCHHTE3a CTEPOUI0B

17. BemecTBa BTOpUYHOTO MeTabOIM3Ma

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

19. buoperynsuus NpoAyKTUBHOCTH BTOPUYHOTO METa0O0IU3Ma pacTeHUH.

20. JIekapcTBEHHBIE CPENICTBA, MOTYYCHHBIX HA OCHOBE KaJUIYCHBIX M CYCIIEH3MOHHBIX
KYJIbTYp KJIETOK PACTCHUM.

21. CxeMa nosy4eHust KaJUTyCHBIX U CYCIIEH3MOHHBIX KYJIbTYpP KJIETOK PACTEHUM.

22. TpancreHHble copTa pacTeHuil. I[lpuMeHenne TpaHCreHHbIX MUKPOOPTraHU3MOB B
BOCCTAHOBJICHUH IIJIOIOPOJAHS ITOYB.




23.Knerouynas unxxeHepusi. KynbTHBHpOBaHNE MUKPOOPTaHU3MOB, KJIIETOK >KUBOTHBIX U
YeJI0BeKa, YIbTPACTPYKTYp, UX TPUMEHEHHE.

24. TloHsiTve reHHasi UH)KEHEPUsI

25. Texnonorus pekomOunanTHeix JJHK

26. depMeHTHI UCITOJIB3YEMbIE€ B TCHHON MHKEHEPUU

277. BeKTopbl B T€HHOM MHXEHEPUU

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 TEHHOUH)KEHEPHBIE METObI MOJTYYCHUS

33. Knaccudukanus nentuaoB ¥ CTpOSHUE NENTUAHON LEOYKU

34. Knaccudukanus nenTuioB Mo OUOperysiTopHOMY JIeHCTBHIO

35. Cucremsl 3KCIIpeccun

36. 3HaueHne NENTUIOB B JIEYEOHON AEATEILHOCTH

37. buosornyecky akTUBHBIE ITEIITH/IBI

38. CBoiicTBa ENITUIOB

39. Knaccudukanus nentuaoB ¥ CTPOSHUE NENTUAHON HEeMOYKH

40. Knaccuduxamus nenTua0B Mo OUOPEryasTOPHOMY JAECHCTBUIO

41. IlenTunHas CBS3b

42. 3HaueHue NENTUIOB B JIeUeOHOM IeATENLHOCTH

43. TloHsTHE MOHOKJIOHAIBHBIX aHTUTE

44, O61acT¥ MPUMEHEHUS MOHOKJIOHAJIBHBIX aHTHUTE

45. TubpunomMHasi TEXHOIOTHS MOTYyICHUS aHTUTEI

46. Kimaccudukamnus BakIyuH

47. Buapl peKOMOMHAHTHBIX BaKIIUH

48. UMMyHHBIE CBIBOPOTKH, TPYIIIbI CBIBOPOTOYHBIX ITPENApaTOB

49. DxcriepuMeHTaIbHBIC TOX0IbI, UCTIOIB3YEMBI JIJIsl BHIPAOOTKH KaTaTUTHUYECKUX
AHTUTEI

50. AO3uMBI, MPAaKTUYECKOE 3HAUECHUE

51. IloHsATHE TEHHAs UH)KEHEPUS

52. T'ennas Tepamus in Vivo

53. Dranbl TeHHOM Tepanuu X Vivo

54. MexaHu3Mbl OJIMMEPA3HOI LIETTHON peakuun

55. Craguu noctanoBku [P

56. Ilpsmbie metoasl JJHK-auarnoctuku

57. Kocsennsie metonbl JIHK-auarnoctuku

58. IlpumeHeHre aHTUCMBICIIOBBIX OJTUTOHYKJICOTHI0B

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 IIPENapaTOB HA OCHOBE COETMHEHUN — JINJIEPOB

65. Coequnenue nuaep

66. DTanbsl KOHCTPYUPOBAHUS JIEKAPCTBA

67. OnTuMu3anus COeAMHEHUH JIUIEpOB

68. KomOunatopnuast xumust 1 HTS-ckpuHuHT

69. PanioHanbHBIN 1W3aiiH JI€KapCTB, CTaIUU

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

71. Ponb KOMIBIOTEPHON TEXHUKU B Apar-Au3aiiHe

72. IlepcniexkTrBa apar-nu3aiiHa

TekcT KOMIeTeHIMH / HA3BaHUS TPYA0BOIl PyHKUMH / HAZBAHUS

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

C 30.05.01 Menunuackas OMOXUMUS




K [OK-1 CIIOCOOHOCTH K a0CTPAaKTHOMY MBIIIICHUIO, aHAJIM3Y, CHHTE3Y
FOTOBHOCTH K IPUMEHEHUIO CHEIMATN3UPOBAHHOIO 000pYI0BaHUS U
OIIK (OIIK-9 MEIULIUHCKUX U3IEIIHUN, TPEAYCMOTPEHHBIX JUIsl UCIIOJIb30BAHUS B
npodeccuoHabHOU chepe

CIOCOOHOCTh K MPUMEHEHUIO CUCTEMHOI'0 aHaJIM3a B U3Y4YEeHUH
OHOJIOTHYECKUX CUCTEM

IIK |IIK-6

4.1.1. Kpurepum onleHUBaHHSA O0TBETA 110 TEOPUTHYECKOMY BOIIPOCY

OneHKa «OTJIMYHO» BBICTAaBIIAETCS OOydYaroleMycsl, HPEJCTaBUBLIEMY IIOJHBIN OTBET,
OOHapyXHBLIEMY CHCTEMHbIE, TIJIyOOKHME 3HaHMsS Y4e€OHOro MaTepuana, JIEMOHCTPUPYIOLIETO
HEOOXOAUMBbIE YMEHHMS M HaBBIKM, HEOOXOJUMbIE Ul pELIeHHs HpOoPEeCcCCHOHATBHBIX 3ajad,
BJIaJICIOIIEMY MTPO(PECCHOHATTEHON TEPMHUHOJIOTUEH.

OneHKka «XOpoIIo» BBICTABISIETCS OOYyYarolEeMycsl, MNPEACTaBUBIIEMY IIOJHBIA OTBET,
JIEMOHCTPHUPYIOIIUI JOCTaTOUHBIEC 3HAHUS YUeOHOTO MaTepHaia, yMEHHs M HaBBbIKH, HEOOXOAUMBIE
JUIs peleHus npo(ecCHOHaNBHBIX 3ajay, BiajelomeMy IpodecCHOHAIbHON TEPMUHOIOTHEH, HO
JIOTTYCTUBIIEMY HEKOTOPbIE HETOYHOCTH, HE UCKaXKalOII1e OCHOBHOI'O CMbICJIA.

OneHka «ydOBJIETBOPUTEJBHO»  BBICTaBIIsIETCS  OOydaroleMycsi, OOHapy>KUBIIEMY
JIOCTaTOYHBI ypOBEHb 3HAHUII OCHOBHOIO Y4eOHOTO MaTtepuaia, JEMOHCTPUPYIOIIEMY
npodeccOHaIbHbIE YMEHHS U HABBIKH, TOMYCTUBLIEMY HETOUHOCTH U OLIMOKH B OTBETE.

OrneHka «Hey10BJIETBOPUTEIbHO » BBICTABISICTCS O0ydYalOMIEMYyCsl, JOMYCTHBIIEMY TPH
OTBETE MHO>KECTBEHHbIE OIIMOKHU MPUHLIUINAIBLHOIO XapaKTepa.

5. Kpurepum onieHUBaHMsA pPe3ya1bTATOB 00y4eHUs!

O1eHKa «OTJIMYHO» BBICTABIIIETCS 00Y4alOLEMYCsl, €CIIM OH BJlaJIeeT 3HaHUSAMHU IIpeIMeTa
B TIOJTHOM 00beMe Y4eOHOH MPOrpaMMBl, IOCTATOYHO TITyOOKO OCMBICIIMBAET AUCIUILIUHY;
CaMOCTOATEINIBHO, B JIOTUYECKOH IOCIIEJ0BATEIBHOCTH U HCUEPIIBIBAIOLIE OTBEYAET HA BCE BOIIPOCHI,
ITOAYEPKHUBAET IPH ITOM CaMO€ CYLIECTBEHHOE, YMEET aHAJIU3UPOBATh, CPAaBHUBATB,
KJaccu(puIupoBaTh, 000011aTh, KOHKPETU3UPOBATh U CUCTEMATH3UPOBATh U3yUYEHHBIN MaTepuail,
BBIJIETISITh B HEM IJIABHOE: YCTAHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBA3H; YETKO (OPMUPYET
OTBETBHI.

OrneHKa «X0poIo» BBICTABISIETCS 00yJaroeMycsl, €CJIU OH BJa/ieeT 3HaHUSIMU
JUCLUIUIMHBI TOYTH B MOJTHOM 00beMe MpOorpaMMbl (MMEIOTCS TPOOeIIbl 3HAHUH TOJIBKO B
HEKOTOPBIX, 0COOEHHO CJIOXHBIX pa3Jieiax); CAMOCTOSITEIbHO U OTYACTH MPH HABOJAIIMX BOMpPOCax
JlaeT MOJHOLICHHbIE OTBETHI HA BOIIPOCHI; HE BCET/1a BhIJEINAET Hauboee CyIecTBEHHOE, He
JIOTTYCKaeT BMECTE C TEM CEPhE3HBIX OIINOOK B OTBETAX.

O1eHKa «yA0BJIeTBOPUTEIbHO)» BHICTABIISETCS 00yJalOEeMycsi, €CIM OH BIIajieeT
OCHOBHBIM 00b€MOM 3HaHUH M0 AUCLUIIIMHE; POSBIISET 3aTPYAHEHHS B CAMOCTOSATEIbHBIX
OTBETaxX, ONEPUPYET HETOYHBIMH (POPMYITUPOBKAMH; B IPOLIECCE OTBETOB JIOMYCKAET OLIIMOKH 110
CYyILIECTBY BOIIPOCOB.

O1eHKa «HeYA0BJIETBOPUTEIBLHO» BHICTABISIETCS 00YJarOMEMyCsi, €CJIM OH HE OCBOMII
00s3aTebHOr0 MUHUMYMa 3HaHUH MpeaAMeTa, He CIocOOeH OTBETUTH Ha BOIIPOCHI JIaxke MPU
JIOTIOJIHUTEIIbHBIX HaBOJAIIUX BOIPOCAX dK3aMeHATOpa.



