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ITacnopt
¢oHa oneHOYHBIX CpeACTB

Kog
Ne KonTpomupyemsle pasfensl (TeMbl) | KOHTPOJIMPYeMOM Haumenosanue
/1 IOUCIUILTAHBI® KOMIIeTeHIIUU OILIEHOYHOTI'0 CPefiCTBa
(unu ee yacTH)
1 |BBegnenue
A I1K-6 Bormpocs! ajist K0JIsI0KBUyMa,
[Tpenmer, 3a1auu U MeTO/IbI
. KOHTpOJIbHAsI paboTa
MOJIEKYJISIPHOM OH0JIOTUH
2 Bomnpoch! gj1d KoIoKBUyMa,
MoutekysisipHasi 6MOJIOTHsS HEJTKOB. p Y
[1K-6 KOHTpOJIbHAsI paboTa
CrpykTypa u GyHKIMM OeIKOB
3 Bomnpoce! a1 Ko/ioKBUyMa,
KOHTpOJIbHAsI paboTa
@DonauHr 6e1KoB ITK-6 p P
4 | MonexymnsipHas buonorus Borpocsl fy1st KOJIJIOKBUYMa,
HYKJIEMHOBBIX KUCJIOT K-6 TeCT,KOHTPOJIbHAs paboTa
CrpykTypa 1 QyHKIUS HYyKJIEMHOBBIX
KHUCJIOT
5 Bormpocs! asist KojsioKkBUyMa
Permukanus u penaparus JTHK IIK-6 P A yMa,
TeCT,KOHTpOJIbHAs paboTa
6 Bomnpocs! mist kosuiokBruyma
Cunre3 PHK (Tpanckpurmiius) [1K-6 POCHI A yma,
KOHTpOJIbHAs1 paboTa
7 | MexMmorekyJsisipHble B3aUMOJIeHCTBUS
¥ UX pojib B HKIIIOHUPOBaHUU
P bynKn P Bomnpoce! i kouiokBUyMma,
>KHBBIX CUCTEM. [IK-6
TeCT,KOHTPOJIbHAs paboTta
OcobeHHOCTH MeXXMOJIeKYJISIPHBIX
B3aMOJIeHICTBUM
8 |buomeMOpaHBbI: CTpyKTypa 1 K-6 Borpocs! fy1st KOJIJIOKBUYMa,
MeXKJIeTOUHbIe B3aUMOJIeVCTBHUS KOHTPOJIbHAsI paboTa
9 Bomnpoce! i kowiokBryMma,
Anonto3 [TIK-6 TeCT KOHTpOJIbHasl paboTa
10| Fenernueckas WHXeHepus [IK-6 Bonpocst s KoémOKBHyMa'
- KOHTpOJIbHas1 paboTa
Texnuka pekombuHaHTHBIX JTHK P P
11 TeMbl KOHTPOJIbHBIX paboT
KoHTposibHast paboTa
12. |IlogroroBka k 3K3aMeHY Bornpoch! k 5k3ameny




TEKYIIIUI KOHTPOJIb YCIIEBAEMOCTHA

1.0mmcanye OIeHOYHBIX CPEICTB M0 pa3zesiaM (TeMaM) JUCIHILIHHbI

Paznen 1.BBenenue
IIpenmer, 3axaun ¥ MeTOIbI MOJIEKYJISIPHOH OHOIOTHH

Bonpocs! 11 KoJLI0KBHYyMa:

1. IlpenmMer u coBpeMeHHble TeOpeTHUYeCKHe W TPAaKTHUYeckue 3a7aud MOJIeKYJIIPHOU
bromoruy.

2. OCHOBHBI€ 3Talbl Pa3BUTHSI MOJIEKYJIIPHON OUOJIOTHH.

3. 3a1auy MOJIEKYJISIPHON OMOJIOTUH.

4. CBs3b MOJIEKYJIIPHOM OUOJIOTHH C APYTUMU JUCIUTLTMHAMM.

5. Kakuve sKkcrnepuMeHTbl CTalli OCHOBOIOJararommumu is npusHanus JIHK BemectBoM
HaCJIe/ICTBEHHOCTU?

6. KakoBbl pa3nuyusi OHSTUI U UCTOPHS PAa3BUTHSI TeHHOU U TeHeTHYeCKo WHXeHeprun'?

7. llepeuncnuTe MeTOJbl, HCIIOJb3yeMble MOJIEKYJISIDHOM OHOJIOTHe W [JailTe UM
XapaKTepPUCTHUKY.

Pasnen 2. MosekynsapHast 0uoJiorusi 6eIkoB.
CtpykTypa U QyHKIHH 0eJIKOB
Bonpocs! 11a KoJLI0KBHyMa:
1. Onpenienienrie 1 6roIOrUYecKast pojib 6eJIKOB B SIBJIEHUSIX KU3HU.
2. CTpoeHrie aMUHOKHUCIIOT.
3. CoBpeMeHHBbIe NIPe/ICTaBIIeHNs O CTPYKType OesKoB.
4. YPOBHHU CTPYKTYPbI OeJika.
5. PU3UKO-XUMHUYECKUe CBOMCTBa 6eJIkoB. JiieKTpodopes.
6.Kimaccudukanus 6ey1koB 110 TPETUUHOM CTPYKTYpe.
7. XapakTepucTyka 6eIKOB, Y4aCTBYIOILUX B [lepe/iaye CUTHaIa B KIIETKY.

Pa3nen 3. ®osgunr 6e1koB

Bonpocs! 1isa KoJLU10KBHyMa:

1. 3Hauenue ponanrHra 6eIKoB /s )KU3HeoOecrieueHus KIIeTKH.

2. Knaccudukariys 11arepoHOB U UX 3HaYeHHUe.

3. Kakue 0oje3HM TMpOSIBISIIOTCS B OpPraHM3Me >KMBOTHBIX W 4eJjlOBeKa IpPU HapylleHU!
donguura 6enka?

4. CtpykTypa pubocom.

5. 3HaueHHe MPOTEOMUKH.

Pasnen 4. MosekynsspHasi 0M0JIOTHSI HYKJI€HHOBBIX KHCIIOT
CTpykTrypa U QyHKIIHS HYKJIEHHOBBIX KHCJIOT

Bonpocs! 11a KoJLU10KBHyMa:

1. Posb HYKJIEMHOBBIX KUCIIOT.

2. Ctpoenue JIHK 1 PHK ( moHsTHs: HyK/1€03uA1, HyKJIeOTH L, TIOJIMHYKIIEOTH]).

3.Ilapametprl B-A- u Z-¢popm JTHK.

4.Bunnt PHK u ux ponb B kiietke.

5. ®ynkuuu JTHK. MadpopmanrioHHasi eMKOCTb.

6. OTnume CTPyKTYpbl TeHOMOB TIPO- U 3YKapHOT.

7. CTpyKTypa XpoMaTHHa sijipa ¥ XpOMOCOMBI.

8. 'emetnueckuii xoa. Ero ocHOBHEBIE CBOMCTBA.

Pazpgen 5. Peninkanusa u penapanus [THK
Bonpocs! 11a KoJLUI0KBHyMa
1. OcHoBHble ipuHIUITEI perukanyu JJHK.



2. @epmenTrl pazpymatomye JIHK (aykiieass! wiu JIHKas3br).

3. Xapakrepuctuka JIHK-nonmumepas.

4. Yro Takoe mpanmep?

5. Penmukaniyss — o4eHb TOYHBIN MPOITECC.

6. [Tate JJHK-nnomumepas E.Coli.

7. ®epmeHTHI U OesIKOBBIe PaKTOPHI, yuacTBytomire B peruikanuy JIHK.

8. Ilocraguitnas perkaiys xpomocombl E.Coli (MHUIIMALIMS, 37I0HTalMs, TEPMUHAIMS).
9. Perumukanusi B 93yKapuOTHYECKUX KJIeTKAX.

10.Penaparust [IHK (ocHOBHBIE MeXaHU3MBI).

Tect
1. HazoBute cHOBHbIe koMIIOHeHTHI 1181 [ I[P, kpome:
a) Tag - nonmumepasa
0) aHaTM3UpyeMbIi obpa3err
B) GU3MOJIOrMYeCKUi pacTBOP
T') IpariMephbl
) CMeCb [1e30KCUHYKJIeoTUITpUdocdaToB

2. JlononHUTeNIbHBIe KOMITIOHeHTHI J1s [TLP:
a) BHyTpPeHHHe KOHTPOJIU

6) JHK-30H78BI

B) PpU3MOJIOTMYECKUM PAaCTBOP

I) IpaiiMepsl

1) Tag — nonumepasa

3. Craguu nocra”HoBku [I11P:

a) IpoOOIOIrOTOBKA, JIeTEeKITUs

0) BbIJIEJIeHHe YUCTOM KyJIbTypPbl

B) MpoOOMO/IrOTOBKA, aMIIMUKAIIUS, TeTeKIs
T) uieHTApUKaIKs

1) IeTeKIs, 3JIOHTaIus

4. Mexanusm I11IP Bkaoyaer:

a) JleHaTypaIuio, OTXKUT

0) OTXKUT, BJIOHTAITUIO

B) JIeHATypaIlvIO, OTXKUT, JJIOHTAIIHIO

r) oOpa3oBaHre UMMYHHOTO KOMILJIEKCa
1) TU3UC UMMYHHOT'O KOMILIeKca

5. Ocobeunocrtu I111P:

a) He IPSIMOU MeToJ

0) 3aHMMAIOIIUA MHOT'O BpEMEeHU MeTOJ]

B) He crelupUIHbINA METO]T

T) JOPOTOCTOSIIINIA METOT

1) BBICOKOYYBCTBUTEJIbHBIH, CIIEITUPUIECKUN MeTOo ]

6. Mexanu3m amimmdukaiuu 1P Bkitoyaer:
a) leHaTypaluio, OT)XXUT, 3JIOHTaI|I0

0) oTxur, MpobOMOIrOTOBKA

B) 3JIOHTAIUIO, IeTEeKIIHIO

r) obpazoBaHMe UMMYHHOT'O KOMITJIeKCa

1) JIM3UC UMMYHHOI'O KOMILIeKca



7. PeCcTpUKIIMOHHBIE KAPThI — 3TO:

a) pacrnonoxenue ydactkoB JIHK 1y1s1 paznuuHbIX BUIOB;

0) cBersmuecs: dpakiuu JJTHK;

B) ¢paknuu JJHK, rubpunnsuposasiiyecs ¢ paliOKTUBHO-MeUYeHHbIM 30H/OM.

8. Kakoii kpacutenb ucnosnb3yercs [jist okpamuBanust dpakuuii [IHK nocre anekrpodopesa?
a) aTUINYMOPOMHU/T;

6) Green

B) PomanoBckoro I'mmaa

9. [1pu kakoii Temneparype npoTekaet ctagusi rubpuausanuu B [11IP?

a) 90°;

6) 60°;

B) 40°;

10. Kakoi#t yuensri momyunsn HobeneBckyro pemuto 3a pa3pabotky I1L[P?
a) JI. Xynm;

6) K. Mrommmc;

B) J.Yapraddo.

11. HazoBuTe MaTpUYHBIM MPOIECC, JIeXKAIUKA B OCHOBE T0JIMMepa3HOM 1elTHON PeakIvu:
a) TPAaHCKPUIIIIHS

0) TpaHCISIMS;

B) peruIvKalysl.

12. TIpaiitmepsl — 3TO:

a) kopotkue (10-30 H.m.) omHouenovyeunble ¢pparmenTsl JIHK win PHK, kommnnemenTtaphabie 3’-
KOHIIeBBLIM IociienoBaTenbHocTaM JTHK;

6) peCTpUKIIMOHHbIE PPAarMeHTHl;

B) dparMeHThl OTUMENTUIHOM TelH.

Paznen 6. Cunre3 PHK (TpaHckpumiust)
Bonpocs! 11 KoJLIOKBHyMa:
1. JHK-3aBucumesiii cuure3 PHK.
2. TpaHCKpUIITOM.
3.Ponb mpomoTtopoB B cunTe3e PHK.
4. Kak perynmupyeTcsi TPaHCKPHUTIIIHS ?
5. benkoBbie pakTOpbl HEOOXOMMMBIE 1151 TIposiBiieHus: akTuBHOCTH PHK-nmonmmmepassnr 11.
6. [lonsaTue 06 ornepowe.
7. OCOGeHHOCTH TPAHCKPUIIINU Y 3YKAPHUOT U IPOKAPUOT.
8 Ilporeccunr PHK.
9. [loHsATHE UHTPOHOB U 3K30HOB.
10. CrutalicHHT UHTPOHOB.
11.AnprepHaTuBHbIN nporeccuHr PHK.
12.PHK-3aBucumsiii cunte3 PHK u JTHK.
13. Tenomepasa- crieliiaaM3upoBaHHAasi 0OpaTHAs TPAHCKPUIITA3a.

Paznen 7. MexMosieKyJisipHble B3aHMOJIEHCTBHS H UX POJib B (PyHKIHOHHPOBAHUH KHBBIX
cucreM. OCco0eHHOCTH MeKMOJIeKYJISIPHBIX B3aUMOJeHCTBUI

Bomnpocs! 1isi KOJUIOKBHyMa:

1. Benok-06eyikoBble B3aUMOJIEUCTBUSI U UX 3HaUYeHUe /i1 COOpKU OelKOB-MYyJIbTUMEPOB U
Ha/IMOJIEKYJISIPHBIX OEJTKOBBIX CTPYKTYP.



2. benkoBo-HYKJIEMHOBbIe B3aUMOJIEMCTBUS B IIpoliecce peryJisiliui aKTUBHOCTH FeHOMa, I1pY
caMocbhopKe CyOKJIETOYHBIX CTPYKTYP BUPYCOB U ¢aros.
3. benkoBO-IMIUIHbIE B3aUMOJIENCTBUS U popMHUpOBaHue OHMOIOrnuecKrux MeMOpaH.

Tect
1. HazoBuTe GpyHKIIUY UHTETPUHOB:
a) duKkcarus UToCKeeTa
6) cTpykTypHasi GyHKIHS
B) y3HaBaHMe crielluUIecKUX JIUTaHI0B
) aare3us
) BCe TlepeurciieHHOe BePHO

2. HazoBuTe QpyHKINU CEIeKTUHOB:

a) y3HaBaHMe YIJIeBO/IHBIX KOMIIOHEHTOB KJIETKH U XOMUHT
6) cTpykTypHas QyHKIUS

B) y3HaBaHMe CrieliudUIeCKUX JIMTaHI0B

T) ajire3us

1) BCe TlepeyurciIeHHOe BEPHO

3. HazoBure ¢pyHKIINK aire3UBHBIX UMMYHOTJIO0YIMHOB:
a) duKcarms IUToCKeseTa

6) cTpyKTypHasi QyHKIIHS

B) y3HaBaHHMe CllellnpUIeCcKUX JIMTaHI0B

') afare3us

1) BCe TIepeurciieHHOe BePHO

4 . HazoBute QpyHKITMM Ka[irT€PUHOB:

a) yyactve B GOPMHUPOBAHUU KJIETOUYHBIX KOHTAKTOB
6) cTpyKTypHas QyHKIUS

B) Y3HaBaHMe CllellU(PUIECKUX JIMTaHI0B

T) ajire3us

1) BCe IlepedrCIIeHHOe BEPHO

5. Kakue aaresmBHble MOJIeKyJibl 00eCIeurBalOT CTAJIMI0 KpPaeBOI'O CTOSIHUSI TIPU aire3vu
JIEMKOITUTOB Ha 3HJIOTEeJINU:

a) B3aumogericrerue CD15 —E-cenexkTrHa

0) B3anMOJIeICTBYe [3 -MHTerPUHOB-a/ITe3UBHBIX MOJIEKYJT

B) B3aUMOJIEHCTUNe CeJIeKTUHA-CeJIeKTHHA

') B3aUMOJIENCTBHE UHTEerPUHBI-XEeMOKHUHbI

1) BCe MepevnciieHHOe BepHO

6. Kakue aare3uBHbIe MOJIeKyJibIl 06eCIIeYNBAIOT CTAAUIO AaKTUBAIMU MIPU a[ire3WH JIEWKOIIMTOB Ha
SHIOTEeJINH:

a) B3aumojierictBue CD15 —E-cenektrHa

0) B3aMMOJIeMCTBHE [3 -MHTErPUHOB-a/ITe3UBHBIX MOJIEKYJT

B) B3aMMOJIEMCTYHE CeJIeKTHHA-CeJIeKTHHA

T') B3aUMOJIEMCTBHE UHTErPUHBI-XEMOKHUHbI

1) BCe MlepeyrciieHHOe BePHO

7. Kakwue ajire3vBHbIe MOJIEKYJIbl 00€CIIeUnBaIOT CTA/IUIO TIPUKPEIUIeHHs TIPU aire3ud JIEHKOITUTOB
Ha JHIOTeJIUH,
a) B3aumojierictBue CD15 —E-cenektrHa



0) B3auMoO/IeicTBYe [3 -UHTerPUHOB-a/ITe3UBHBIX MOJIEKYJT
B) B3aUMO/IeliCTUMe CelleKTHHa-CeJleKTHHA

') B3aUMOJIeHCTBHE NHTEeIPUHbI-XeMOKHUHbI

1) BCe MepevrnciieHHOe BepHO

8. HazoBuTe MeXXKJIeTOUYHbIe KOHTAKThI ITPOCTOTO THIIA:
a) MeXKJIeTOYHbIe COeJTMHeHH s, THTepAUTUTaI[I!

0) JecMOCOMbI, aAre3uBHBIM IIOSICOK

B) IUIOTHOE coefuHeHue (zona occludens)

T) IeJieBble COeIMHeHHsI, CHHAIIChI

1) BCe MepeyrcIeHHOe BePHO

9. HazoBuTe MexXKJIeTOYHbIe KOHTAKThI CIEIISIOIIero TUIa:
a) MEeXKJIeTOYHbIe COeJTMHeHHs, THTepAUTUTaI[i!

0) 1eCMOCOMBI, aJIre3UBHBIN MMOSICOK

B) INTOTHOE coeguHeHue (zona occludens)

r) 1eJieBble COeJIMHeHUs], CHHAIIChI

1) BCe IepevrCiIieHHOe BePHO

10. HazoBuTe MeXXKJIeTOYHbIe KOHTAKThI 3aIIMPAOIIero THIIA:
a) MEXKJIETOYHbIe COeNUHEeHN s, MHTepAUTruTaliun

0) 1eCMOCOMBI, aJIre3UBHBIH ITOSICOK

B) IUIOTHOE coefqrHeHHe (zona occludens)

T) IeJjieBble COeIMHeHs], CUHAIIChI

1) BCe TiepevrciieHHOe BEPHO

11. HazoBuTe Mexxkj1eToYHble KOHTAaKThl KOMMYHUKAIIMOHHOI'O THIIA:
a) MEeXXKJIETOUHbIe COeJTMHEeHUs], UHTepIUTUTAIINHA

0) 1eCMOCOMBI, aJIre3UBHBIN MMOSICOK

B) IJIOTHOe coeauHeHue (zona occludens)

T) 1eJieBbie COeIMHeHHsI, CHHATIChI

) BCe TIepevrciieHHOe BePHO

12. CrpykTypa buomeM0OpaH npefcTaBjeHa:
a) nepudepudeckuMu OesikaMu

0) UHTErpaJibHbBIMU OeTKaMu

B) yTJIeBOAHBIMU KOMIIOHEHTaMH

T) JJUIUIHBIM CJI0eM

) BCe TIepUMCIIeHHOe BepHO

Pazpnen 8. BuomeMOpaHbI: CTPYKTypa U MeXKKJIETOYHbIe B3aNMOIeHCTBHS
Bonpocs! 11 KoJLI0OKBHyMa:

. Onumure cTpykTypy 6MiomeMbpaH.

. Kak cBoricTBa MeMOpaH 3aBUCAT OT UX JIMIIUIHOTO COCTaBa?

. HazoBuTe 6enky membpaH.

. B 4em oTiinume nnepeHoca HU3KOMOJIEKYJISIPHBIX COEIMHEHUI OT BHICOKOMOJIEKYJISIPHBIX ?

. JlaiiTe IOHSITHe aKTMBHOTO TPaHCIIOpPTa U 0bJieryeHHOU Mudy3un.

. Bunel suponuTo3sa.

. Ponb afre3uBHbIX MeMOpaHHBIX OEJTKOB.

. HazoBuTe MeXXkileToOuHble CUTHAJIbHBIE BellleCTBa U YKa)XkKUTe UX (PYHKIINH.

. Posib BHYTPHKJIETOUHBIX CUTHAJIBHBIX ITyTel OT MeMOpaHHOIO pellenTopa.

OO UTNNWN =



Pazmen 9.AnonTo3
Bomnpocs! 11 KOJUIOKBHYMa:
1. AonTo3s u ero 3Ha4eHHe.
2. OTnuyme anomnro3a OT HeKPo3a.
3. Posib IuTOTIIa3MaTUYECKUX MTPOTEea3- Kacma3 B allonTo3e.
4. Kakve MUTOXOHpUAJIbHBIe GAaKTOPHI YYaCTBYIOT B aKTUBAIIUU alloONTO3a?
5. [IpuBeauTe cxeMbl anonTo3a.
6. KakoBa posib anonTo3a B co3peBaHUU U GYHKIIMOHUPOBAHUA UMMYHHOM CUCTEMBI?

Tect
1. K opynusim anonTo3a OTHOCSTCS:
a) Kacmasbl
6) SH/IOHYKJIea3bl
B) COBOKYITHOCTb CHJIbHBIX OKUC/IUTeIel
I') MUTOXOH/IpUaJIbHbIe (GaKTOPbI
1) BCe TIepevrciieHHbIe

2. JKvi3HEHHBIN UK MUTOTHYECKU JeNIsIeics: KIeTKy Mojipa3/iesisieTcss Ha Cyie[lyIollye Mepruoibl,
cocCTaBJIsifoIe uHTepdasy:

a). S — nepuon, N —iepuos

6). G 1-nepuon, S — nepuon, G 2-pepuoj

B). C —nepuon, G 2-niepuon

r). N —nepuon, G 2-nepuop,

1).G 2-nepuop, S — nepuop

3. Turel reHOB, OTBEYAIOIIMX 32 OHKOTeHe3 BCe, KpoMe:
a) IPOTOOHKOTEHBI

0) HOpMaJibHbIe T'eHbI

B) OITyXOJIeBble CYIIPeccophbl

') MyTaTOPHbIE TeHbI

) BUPyCHbIE OHKOT'eHbI

4. CrpykTtypa 6enka p 53 BKJIIOYaeT Bce, KpOMe:
a) IeHTPaJIbHbIN JJOMeH

6) N - KoHIIeBOM JoMeH

B) C - KOHIIEBOU JJOMeH

r) [ - ciupasnbHbIN ToOMeH

1) IMHKepHBIM y4aCTOK

5. TpanckpunIMOHHBIN HaKTOp- 6esIoK p 53 BBINOJHSET cilefyolire QyHKIUH:
a) aKTUBUPYET IeHbl, OTBeYalole 3a OCTAHOBKY KJIETOYHOTO JleJIeHUs!

0) aKTUBHpYeT reHbl, 3alTyCKalollye aronTo3

B) pellpeccUpyeT I'eHbl, ClIep>KABAOIIIKe alloNTO3

T) SBJISIeTCS OIYyXOJIeBbIM CYIIPeCCOPOM

1) BCe IlepeurCIIeHHOe BEPHO

6. ®a3bl HOPMAJILHOTO KJIETOYHOTO IUKJIA BCe, KpOMe:
a) Paza M

0) ®aza A

B) ®Paza G1

r) ®aza G2



o) daza S

7. JTanbl pa3BUTHSI MOPQOJIOTHY alloITo3a BCe, KpOMe:

a) dparmMeHTanus SApa U IMUATOIIA3MbI C 00pa30BaHKEM allONTO3HbIX TeJlel]
0) ¢aronuTO3 aNONTO3HBIX TeJel] OKPYXKaIOIMMU KiIeTKaMu

B) HaOyxaHHe KJIETKH B IeJIOM, sJIpa U IPYTUX MeMOPaHHBIX CTPYKTYP

r) oOpa3oBaHue allONTO3HBIX TeJsel]

1) KOHZIeHCAITHsl XPOMAaTHHA ¥ HEKOTOPOe CXXaTHe KIIeTKU

8. ®akTOophl pa3BUTHS allONTO3a U3HYTPH, BCe KPOME:
a) MOTepst CBSI3U KJIETKU C OMIOPHBIM CyOCTpaTomM

6) moBpexieHue

B) nerictBue PHO-a

I) KOHZIeHCalldsl XpOMaTUHA

) BCTYIUIeHHe KJIETKH B KOHTAKT C JPYTOM KIIETKOU

9. K benkam cympeccopaM omyxoJieit OTHOCSITCSI:
a) Rb, p53

6) p 27

B)p 16

r)p 15

mp2l

10. O,E[HI/IM M3 BAXXHEUIIINX HUHCTPYMEHTOB dIIOIITO34d ABJISIeTCA CllellMd/IbHOe CeMeMCTBO:

a) Kacmasbl

0) SHIOHYKJIea3bl
B) JIUTa3bI

I') JIMa3bl

) peCTpYKTa3bl

Paspen 10.I'eneTnyeckas nH:KeHepHUs
Texnuka pexkomounanTHbrx JTHK
Bonpocs! 11 KoJLIOKBHyMa:
1. Texnosorus nosydenusi pekoMbrHaHTHbIX JTHK.

2.I'eneTnyeckasi peKOMOWHAIIMS C Y9aCTUEM MOJIBUXKHBIX TeHeTUYECKUX 3JIEMEeHTOB
3. Cnocobms! coequnenus pparmenToB JJHK, ncnonb3yemblie B reHHON MHXXeHEpUU

4. BexTophbl, TpUMeHsieMble B TeHHOW WHXKeHEePUH.
5. Tpancdopmarius, TpaHceKIHs, KIOHUPOBaHUE U CeJIeKITHs
6. Crioco6ws1 nnonydenus JTHK asis kjioHMpoBaHUS.

KpnTepnn OII€HKH BOIIPOCOB VIl KOJUIOKBHYMaA:

«3a4YTeHoy — CTaBUTCS B TOM CJIy4dae, KOrjga CTyaeHT OGH&py)KI/IBaeT 3HdHHe ITPpOTpaMMHOI'O
MaTepHdjld II0 OUCHUILIMHE, HOOIIYCKdeT HeCylleCTBeHHble IIOrpelllHOCTHU B OTBeETe.
CaMOCTO/TeJIeH, JIOTHYeCKH BBICTPOEH. OcHOBHBIE TOHATHS YHOTp€6JIeHbI IMpaBHUJILHO.

«He3auyTeHo» — CTaBUTCS B TOM cjly4dae, Korja CTygJeHT JeMOHCTpUupyeT Hp06eJ'IbI B 3HAHHAX
OCHOBHOT'O yqe6H0ro MaTepHajla 110 OUCIUIIINHE, O6H8py>KI/IBa€T HeIllIOHMMaHHe OCHOBHOI'O
COlepXKaHUA TeOpeTUYeCKOro MaTepradjld Uik JOIYCKdeT Pl CyIIeCTBEeHHbIX OIIIMOOK U He MOXKeT
HX HWCIIPABUTH IIPW HABOJMAIIHMX BOIIPOCAX IIpeliofgaBaTelid, 3aTPYAHsSEeTCA B OTBeTaX Hd BOIIPOCHI.
OtBer HOCHUT HOBerHOCTHbIﬁ XdpaKTep; HaﬁJ'IIOI[aI-OTCH HEeTOYHOCTH B HCIIOJIb30BAHHH Haquoﬁ

TePMUHOJIOTHH.
Kpurepuu oneHku pe3yIbTaToB TeCTHPOBAHHS:



— OIleHKA «OTJIMYHO» BBICTABJISIETCSI CTY/EeHTy, eCJid IPOIEHT MpPaBUIbHBIX
cocrasJseT 80-100%;

— otleHKa «xoporto» — 70-79%;

— OIIeHKa «yI0BIeTBOpUTeIbHO» — 60-69%);

— OIIeHKA «HeyJ0BJIeTBOPUTeJILHO0» — MeHee 60%.

2. TeMBI KOHTPOJIBHBIX PadoT

1.06pa3oBanue 6es1kOB — TpaHCIALYS, GOJIAUHT, MOOUUKALIKSIL.

2.CTpykTypa 6MmoMeMOpaH 1 UX y4acTHe B MeXXKJIeTOUHBIX B3aUMOJIeHCTBUSIX.
3.MexxiieTouHble CUTHaJIbHbIE BellleCTBa

4.AnresvBHas GyHKIHS MeMOpaH.

5.BHyTpurKIleTOUHbIe CUTHAJIbHBIE [TyTH, HAYMHAOIIKecs: 0T MeMOpaHHOTrO pelenTopa.
6.Perymsius KjeToYHOro IMKIIA.

7.AnionTo3.

8.0HkoreHes.

9.0mnpenenenue CTpyKTyphl OejIKa U CO37jaHue ero MOJIeIu.

10.Perysnsiiiust TPaHCKPUIIMKU U TPAHCISAIUNA. PaKTOPBHIL.

11.ITon60op npaiimepos ¢ ucnosnaszoBanuem I10 CLC bio.

12.111anteponbl. Ux posb B posiivuHre 6ekoB.

13.3ab0seBanus1, CBsI3aHHBIe C HapyllleHWeM pellapaiyu.

14.'omonoruyHas pekoMmOuHaIus. Perapariusi.

15.Hexonupyromas PHK. Bunsl. CoiictBa. MeTozp! M3ydyeHus ¥ IpUMeHeHusl.
16.Pubo3umel, antucmbicioBas PHK, anrtamepsr.

17.TpaHCIO30HBI.

18.PeTpoTpaHCIO30HHI.

19.ITpoMoTOpBI ¥ 3HXAHCEpPHI.

20.JlerepMUHaIIYSI T10J1a ¥ AJIbTEPHATUBHBIN CIIAHCHUHT.

21.HacnenoBanue anurenetnyeckux 3¢p¢pexToB

22.KOoHTpoJIb CTPYKTYpPHI XpOMaTHHa.

23.Knetounsii uKiI. TpaHCKpUTIISL.

24. ATvBanysl TPAHCKPUTIITUH

25.MuxpoPHK (miRNA):6uonorrnyeckue cBoyicTBa U QyHKITUU.
26.CoBpeMeHHbIe peJiCTaBIeHUs O KIMHAYeCKOM 3HaunMocTu MUKpoPHK.
277.BHekJleTOUHble Be3UKYJIbl: TONYJISIUK, OKoiorrdeckasi pojib U MeTOJIbl OIpefiesIeHusl.
28.Mcnionb3oBaHue BHEKJIETOUHBIX Be3UKYJI Uil UATHOCTUKY U TePaIlUU.
29.Buexksierounsle MukpoPHK u JIHK.

30.1upkymupyronire MukpoPHK u JIHK B uarsocTrike OHKOJIOrMYeCKUX 3a00J1eBaHUM.
31.I'ubprausanus in situ ¥ ero pa3HOBUIHOCTH.

32.MeTobl OIIEHKY allOIITOTUYECKOM rubesiv KJIeTOK.

33.Ponb mporpaMMupyemMoi rubesu KJIeTok B HOpMe U TPU TaTOJIOTUH.
34.CurHanmnepe/arolye MmyTH alionTo3a B KJIeTKe.

35.MonekyJisspHble MeXaHU3Mbl AHOUKHCA.

36.3HaueHue Ie;IMHTa OeJIKOB B HOPMe U NPY MaTOJIOTUH.

37.Metopbl olipesiesieHe IIMKO3WIMPOBAHHOIO reMoriiobrHa. KoHtposb 1uabera u
BeCOpenylHPYIOIIUX TeXHOJIOTHH.

38.MccnenoBanre aciuTryecKrx 6eIkoB Kak HOBasl I1aTdopMa AJisd U3ydeHUs
HMHTpPAalepuTOHealbHOI'0 METaCTa3upOBaHUSI.

39.Tpancrsanus.

40. Metunuposanue JJHK y myekonuraromnmx.

41. TpaHCreHHBIE )KUBOTHBIE.

42. TpaHcreHHble pacTeHUs

OTBETOB



43. BroJIOTUYeCKY aKTUBHBIE MeNTH]IbL.

44, BHesimepHbIe TeHOMBI.

45. CtpeccoBble GesKu.

46. CuHTe3 OeJIKOB TeIIOBOTO MIOKA.

47. ®epMeHThI TeHETUYECKOU UHXKEeHEePHUHU.

48. KoHCTpyHpOBaHHe IITaMMOB- ITPOAYIIEHTOB IIepBUYHBIX MeTabouTOB Ha ocHOBe Escherichia
coli.

49. T'eHHO-UH)XEHepHast CUCTeMa JIPOXIKEH.

50. Texnuka pekomb6bunanTHbIX JTHK.

51. BexTopHble crcTeMbl HA OCHOBE BUPYCOB KUBOTHBIX.

Kaxxapiii CcTy[leHT BBINOJHSET OIpelelleHHbI BapUaHT KOHTPOJIbHOW paboThl, MCXOAS M3
HOMepa JIMYHOro mudpa. Bapuant Haxo[4T 1o npwioxkeHny. Homepa BoripocoB, COOTBETCTBYIOIIMX
BapUaHTYy, NpUBeJleHbl B KJeTOUYKe Ha Iepece4eHUU BepTHKAIbHOW (HocienHssi nudpa JTUYHOTO
mmrdpa) ¥ TOPU30HTAJIBHOM KOJIOHOK (rocyefiHss Iudpa auyHoro mudpa). KontponbsHas paborta
BKJIIOYAET JIeCSTh BOIIPOCOB M3 Pa3HbIX pa3zesioB AUCHUIUIMHBEL. OTBeThl HA BOIIPOCHI KOHTPOJIbHBIX
paboT CTy[eHT [OJDKeH W3JI0KUTh CBOMMM CJIOBaMH, a He IIepelMChbiBaTh MX MeXaHW4YecKu U3
y4ueOHUKA. B poTUBHOM cilydae paboThl He OYyAyT 3a4TeHbl, OTBEThI JIOJDKHBI ObITH KPATKUMHU, HO
VCYepIIbIBAlOIIMMU, 06111 00BEM pekoMeHAyeTcs B nipefiesiaX 15-20 IpoHyMepOBaHHBIX CTPAHMII.
Ha mepBoii cTpaHulle MepeyrcisiioT BCe BOIPOCHI BHIOPAHHOTO BapuaHTa pPaboThI, HA MOC/IeTHEeN
YKa3bIBalOT MCII0JIb30BAHHYIO JIUTepaTypy. PaboTa moanuceiBaeTcsi UCIIOTTHUTETIEM.

Kpurepuu oneHku
— «OTJIMYHO» BBICTABJISIETCS, €CJIM BBLINOJIHEHbI BCe TpeOOBaHUS K HAMMCAHUIO U 3allfuTe
KOHTPOJIbHOW paboThl: 0603HaueHa mpobsieMa U 0O0CHOBaHA €8 aKTyaJlbHOCTh, CAelaH KPAaTKUM
aHAJIM3 pa3JIMYHBIX TOYEK 3pEeHWs Ha pacCMaTpuBaeMyl TpobieMy U JIOTUYHO U3JI0)KeHa
cobcTBeHHas! MO3UIMS, CHOPMYJIMPOBAHBI BHIBO/IbI, TEMa PACKPBITA MOJTHOCTHIO, BhIJIepXKaH 00BEM,
cobmonieHbl  TpeGoBaHWST K  BHelNIHeMY OQOPMIIEHHWIO, JlaHbl IIpaBWIbHbIE OTBETHI HA
JOIIOJIHUTEeJIbHbIEe BOIIPOCHI.
— «XOPOIIIO» BHLICTABJISIETCS, €CJIU OCHOBHBIE TPeOOBaHMS K KOHTPOJIBHOM paboTe W ero 3aiure
BBITIOJIHEHbI, HO IIPX 3TOM OOITYIIIEeHbI HQIIO‘-IéTI)I; B YaCTHOCTHU, UMEIOTCA HeTOYHOCTHU B U3JI0OKeHUn
MaTepHasia; OTCYTCTBYeT JIOTHYeCKas MOCJIe[IOBAaTeIbHOCTh B CYXK/IEHUSX; He BBIJEpXKaH 00bEM
pedepara; UMeIOTCs YIIylleHUs B OpOPMIIeHUH; Ha JIONOJIHATEJIbHbIe BOIIPOCHI IPU 3alllATe JIaHbI
HETIOJTHbIe OTBETHI.
— «YIOBJIETBOPUTEJIbHO»  BBLICTABJISAETCH, eClii HMel0TCd CylleCTBeHHble OTCTYyIlJIeHuda OT
TpebOBaHWH; B YAaCTHOCTH: TeMa OCBeIlleHa JIUIIb YaCTHYHO; JIOMYIIeHbl GaKTHIeCKue OIMOKU B
coliep>kaHuu pedepaTa WM TPU OTBeTe Ha JIONOJHUTEeJIbHble BOIIPOCHI; BO BpeMs 3allXThl
OTCYTCTBYET BBIBO/I.

— «HeyIOOBJIETBOPHUTEJIbHO» BBICTABJIAETCA, eC/Ii TeMd KOHTpOJIbHOﬁ paﬁoTbl He pPaCKpkbITa,
BBLISIBJIEHO CYITIeCTBEHHOe HellOHUMaHHe Mpo0JieMbl WK ke pedepat He MpeiCTaBlieH BOBCe.
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25.

INIPOMEXYTOYHASA ATTECTAIIUA

Bompocs! k 3k3aMeny
[Tpenmer 1 coBpeMeHHBIe TeOpeTUYeCKUe U IIPaKTUIeCcKre 3a/1a4i MOJIeKYJISIPHON OUOJIOTHH.
OcCHOBHBIe 3Talbl Pa3BUTHS MOJIEKYJISIPHOM OHOJIOTHH.
Ponb HyKJIEMHOBBIX KUCIIOT.
Crpoenne IHK u PHK (rtonsTHS: HyKII€03u/l, HyKJIEOTH/I, TOJTMHYKIICOTHI).
[Tapamerpsl B-A- u Z-dpopm THK.
Bupael PHK 1 ux ponb B kieTke.
Omnpenenenye u 6rosioruyeckast posib OeJIKOB B SIBJIEHUSX SKU3HU.
CrpoeHre aMHUHOKHCIIOT.
CoBpeMeHHBIe IIpe/ICTaBJIeHus O CTPYKType OeJIKOoB.
VpoBHM CTPYKTYPBI OeJiKa.
PU3UKO-XUMUYECKHe CBOMCTBa OeikoB. JiekTpodopes.
Krnaccuduxkariyst 6e7IKOB 110 TPeTUYHOM CTPYKTYPe.
Oyukmuu JITHK. MHdopmarimonHast eMKOCTb.
OTnrynie CTPYKTYPbl TeHOMOB IIPO- ¥ 3YKapHOT.
CTpyKTypa XxpoMaTHHA Jpa ¥ XpPOMOCOMBI.
['enernyeckuii kon1. ETo ocHOBHBIE CBOMCTBA.
[TpUHIUTIBI TPAHCKPUIIIIUH.
[TonsTrie 06 omepowe.
Oco6eHHOCTH TPaHCKPUIIMU Y 3YKapHOT Y IIPOKApPHOT.
[TporeccuHr u criaiicUHT.
OOparHast TPaHCKPUIIIIUS U ee 3HaUeHUe JIJIsl TeHeTU4eCKOU UH)KeHepHH.
AJibTepHaTUBHBIA CIUIAMCHHT.
OTanbl TPAHCISIUY Y TIPOKapUOT. benkoBble GakTOPbI TPAHCIISIINYL.
Perymnsmus TpaHCIsSIINU.
[TepeHoc HOBOCHHTe3MpPOBaHHBIX OeKOB Yepe3 MeMOpaHy KJIETKH, ITOCTTPaHC/ISIIIMOHHBIE

ModuKaIy 6eIKoB.

26.
27.
28.
29.

Ocobennoctu permmkanuu JIHK sykapuor.

Tenomepsl, TeloMepasa U CTapeHue.

OcHoBHbIe peniapabenbHble oBpexxieHus B JJHK 1 npuHIune! ux ucripaBiieHusl.
Benok-6enkoBble B3aUMOMEHCTBUS M WX 3HaueHWe I COOPKU OelKoB-MyJIbTHMEPOB U

HaJIMOJIeKYJISIPHBIX OeJIKOBBIX CTPYKTYP.

30.

BeHKOBO-Hy'KJ'IeI/IHOBbIe B3aMMOJIEMCTBUS B Ipornecce peryiadinnuu dKTUBHOCTU I'eHOMaA, IIPpU

camocOopKe CyOKJIETOUHBIX CTPYKTYP BUPYCOB U aros.

31.
32.
33.
34.

BenkoBo-nmunuaHbIe B3aUMOIEUCTBHUS U GOPMHUPOBaHKE OHOIOTHYECKUX MEeMOpaH.
donmunr 6e1KoB.

AnresviBHBIe OeJIKY U UX (PYHKITUH.

MeTo/ibl MOJIEKYJIIPHOM OUOJIOTHH.

Kpurepuu onenku
— OTMeTKa «OTJIMYHO» BBICTABIISETCSI CTY/AEHTY, eClid OH IJIyOOKO U IPOYHO YCBOWII

IIPOrPaMMHBIM MaTepual, UCuYepIibBaiollle, MOCJe/I0BaTeIbHO, YeTKO U JIOTUYeCKHd CTPOMHO ero
y3jaraeT, yMeeT TeCHO YBSI3bIBaTb TEOPHUIO C IPAKTHUKOM, CBOOOJHO CIIPaBIISeTCS C 3a/ladaMHy,
BOIIPOCAMM U JIPYTMMM BHUJIaMH IpUMeHeHHWs 3HaHWUW, IIpU4YeM He 3aTpPy[HSeTCs C OTBeTOM IIpU
BUJIOM3MEHeHU! 3aJlaHuii, HCIOJIb3yeT B OTBeTe MaTepuall MOHOrpadpuyeckod JMTepaTyphl,
IIPaBWIbHO OOOCHOBBIBAET IPUHSITOE pellleHye, BilajieeT pa3HOCTOPOHHKUMH HaBbIKaMH U IIpreMaMu
BBITIOJIHEHUS TPAKTUYeCKUX 3a7iay.

— OTMETKA «XOPOIII0» BBICTABJIAETCA CTYyAE€HTY, eCJ/IM OH TBEPAO 3HdeT MdaTepHdJl, ' paMOTHO U

[0 CylieCTBY MH3JjldardaeT ero, He OOIIYCKasl CYyIIeCTBEeHHBIX HETOYHOCTe B OTBeTe Ha BOIIPOC,



MIPaBUJIbHO NPUMeHsIeT TeopeTUdecKue MOJI0XKeHUs TIPY pellleHUH MTPaKTUYeCKUX BOIIPOCOB U 3aj1aY,
BJIaJleeT HEOOXOAUMBIMY HaBbIKaMH U ITPUeMaMU UX BBIITOJIHEeHHSI.

— OTMeTKa «YJIOBJIETBOPUTEJIbHOY» BBICTAB/ISIETCS 0OyJaroIemMycsi, ecii OH UMeeT 3HaHUs
TOJIbKO OCHOBHOTO MaTepuajia, HO He YyCBOWJI ero jerajied, JeMOHCTPUPYeT HedOCTaTOYHO
CHUCTEeMaTHU3UPOBAHbl TEOpeTUYeCKWe 3HaHUsl MPOrpaMMHOT0 MaTepuasia, AOIyCKaeT HeTOYHOCTH,
HEeJI0OCTaTOYHO TpaBWIbHble (GOPMYJIMPOBKH, HApYIIEHWs JIOTMYeCKOW I10CIe/JoBaTeJIbHOCTU B
M3JI0KEeHMH IPOrPAaMMHOT0 MaTeprasia, UCTIbIThIBAET 3aTPYyIHEHUS IPY BbITIOJIHEHUU [TPAaKTUYeCKUX
pabor.

— OTMeTKa «HeYJOBJIeTBOPUTEIbHO» BBICTABJISIeTCS 00yvarolleMycsi, KOTOPbIA He 3HaeT
3HAYMTEJIbHOM YacTh IMPOTrPaMMHOIO MaTepHuaia, JIOIyCKaeT CYyIleCTBeHHble OIIMOKU IIPU ero
W3JI0KeHUH, HeyBepeHHO, C OOJIbIIIMMU 3aTPy/IHEHUSIMU BBITIOJIHSIET [TpaKTUYeCKUe paboThl.

3AJTIAHUA
JJISd OOEHKHU YPOBHS CPOPMHUPOBAHHOCTHA KOMIIETEHIINA
3aganus s oneHk cpopMupoBaHHOCTH KommeTeHIHH «ITK-6»
3adaHnus 3aKpblmoz20 muna:
1. HykJieMHOBBIe KMCJIOTHI COCTOSIT HU3:
A) benkos;
b) »xupos;
B) yrnesonos;
') HykJ1€031I0B;
E) ammHOKUCIIOT;
2K) Hykneomudo6.
Omé6em: 2K
2. HazoBuTE NUPUMUTUHOBbIE OCHOBAHHUS:
A) agenuH;
B) uumo3suH;
B) ypauun;
I') mumuH;
E) ryanun.
OtBet:Bb,I’
3. Kakue u3 nnepeynciIeHHbIX COeJUHEeHHH BXOIAT B cTpykTypy PHK?
A) TM®;
b) n-AM®;
B) YM®;
') IMo;
E) n-IIM®;
XK) AMD;
3) [IM.
Omé6em:B,I",K,3
4. OTMerbTe, 0 YeM CBHU/ETEJIHLCTBYeT HapyIleHHEe JIMIHIHOW AaCHMMETPHH B HapY:KHOH
KJIETOYHOI MeMOpaHe 3H/I0TeIHAIbHBIX KJIETOK U KJIeTOK KPOBH.
A) o nomepe ampombozeHHOCMU KJAeMOYHOU MemMbpaHbl;
B) 06 unuyuupoBaquu peakuuii anonmosa;
B) 06 ycunenuu c6s3vl6arus KomnaiemeHma;
[') HY OIWH OTBET He BepeH;

) 6epro A), b) u B).
Omé6em:A,Bb,B
5. Kakue M3 aAresuBHBIX MeMOpPAHHBIX O0€JIKOB Y3HAIOT OIpe/ieJIeHHbIE YIJIEBOHBIE

KOMIIOHEHTBHI Ha IIOBEPXHOCTH KJICTOK?



A) vHTerpuHsl;
bB) cenekmuHbi;
B) nmmyHornobynuHsr;

I') kanrepuHsbI.
OTtget:b
6. [lnanu3 mpoBOIUTCA C HeJIbIO:
A) BBISIBUTH PeaKIIMOHHOCIIOCOOHbBIE IPYIIIbI HEJIKOB,
b) nomyunTs n3odpepmMeHTHl,
B) omdenums 6enku om HU3KOMONEKYAAPHBIX npuMecell,
') KoHTpOJIS ¥ CTaHJAPTU3AIIN OEJTKOB,
1) Bce nepeurciieHHOe BEePHO.
OtBet:B
7. Ykaxure ¢epMeHTHI, y4acTByHo1Iue B o0pa3zoBanuu 3',5'-pocdonurpupHoii cBs3u:
A) IHK-nonumepasa « ;
b) IHK-nonmumepasa f3 ;
B) IHK-nmonmumepasza 6 ;
') IHK-xenuka3a;
) JIHK-nuzasa.
Om6em:/]
8. IIpu pecTpuKTa3HO-TUTra3HOM MeToO/ie MPONCXOAUT clunBaHue kKoHIoB JHK:
A) Tynou-nmunkun
B) nunkuti-nunkuti
B) Tynou-tynoi
OtBet:b
9. Ina cmuBaHus Tynbix KOHIOB JIHK npuMeHsioT inrady B KOHIIeHTPaIUsIX:
A) HEIOCTAaTOYHBIX
b) cranpapTHBIX
B) uzbbimouHbix
Omé6em:B
10. IIpu BbIe/IeHUH B OYHCTKE 0eJIKOB HCIIOJIb3YIOT CJIeyIoNue MeTo bl
A) noHoob6MeHHYI0 XpoMaTorpaduio,
b) muanus,
B) BbicanuBanue,
') renb-dbunbTpanuio,
1) Bce nmepedrciieHHbIe METO/IbI.
OTBert:/]
11. Kak Ha3siBaercsa npounecc cuare3a uPHK?
A) mpaHckpunuueti;
b) peruukaryei;
B) nonumepusanueis;
') mpouieccunrom;
E) Tpancnsiueii.
OTgeT:A
12. Yto Ha3bIBaeTcsa KOAJOHOM?
A) Tpuruier nykieotusos JIHK;
B) mpunaem nykneomudo6 MPHK unu uPHK;
B) tpumier nykneotunos TPHK;
') Tpunier nykieotunos pPHK.
OTget:b
13. Kak npaBuio, B kauectBe [IHK-MapkepoB 4daiie ucnoab3ylOTCsl MHKPOCATeJIMTHI, a
He MUHHCATeJUIUTHI, IOTOMY YTO:



A) MUHHCATEJUIUTHI IPUCYTCTBYIOT B CJIMIIIKOM MHOTHX MECTOPIIOJIOXKEeHUSIX B IIpejielax TeHOMa;

b) dbepmenThI pecTpUKIIMM MOTYT OBITH WCIOJIb30BAHbI ISl TUIIHA3AIMA MUKPOCATEJUIUTOB, HO
HMKaK He MUHUCATeJJIUTOB;

B) B renomax 3ykaprOTOB HAaXOJWTCS OYeHb HEMHOT'O MHUKpPOCATe/UIUTOB, TaK YTO UX JIETKO
OMO3HAaTh M aHAJIM3UPOBATh;

I') muxkpocamennumst npucymcm@Bytom 6o 6cex obaacmsx 2eHoma 3yKapuomoB u Je2ko
pasmHodicaromes ¢ nomouibto I11]P.

Otet:I’

14.Cientu¢puIHOCTH reHeTHIeCKOro Ko/ia COCTOUT B:

A) KOoOMpOBaHUM aMUHOKHUCIIOT O0Jiee YyeM IBYMS Pa3/IMYHbIMU TPUIIETaMU;
B) kodupoBaHuu kadxcObiM Mpuniemom moabko 00HOU AMUHOKUCAOMbI;

B) Hanuuum enyvHOrO KOJia AJ1s BCeX KUBYIIMX HA 3emiie CYIIecTB.

') paznuumu kojla MeXXy 3yKapruoTaMH U IMPOKapHOTaMU
OtBet:b

15.11epexpriBaromuiics Koj 3TO:

A) HE3HAUNTEILHO TIePEeKPBIBAIOIIUICS KOJT

b) noBpexxjieHHbIM KO

B) Hexkonupyronme ¢parments JJTHK

') koprpoBaHUe OHON aMUHOKUCIIOTHI IByMsl U H0Jiee TpUILJIeTaMU
1) KomupoBaHKWe OJHOW AMUHOKHUCIIOTHI OJTHUM TPUILIETOM

E) kodupoBaHue d6yx pasHbix 6eaxko6 odHoll u moii sice nociedoBamenvHocmoto JJTHK
OtBet: E

16. Kak nHaspiBaroT nocienoBareabHocTh JJHK, koTopas pacmoso:xkeHa 0K0JI0 IIPOMOTOpa
OIlepoHa JIAKTO3bI U KOTOpas peryjupyeT 3kcrnpeccuio onepoxa y E.coli?
A) akTuUBaTOp;
b) unnyxrop;
B) onepamop;
') penipeccop.
OtBeT:B
17. Kakaa wu3 ciaenywomnmux mnociaeaoBarenbHocTeli JIHK Moxker yBeqmyuTh CKOpPOCTH
WHUIIUAIUN TPAHCKPHUIIIUHU U MOKeT ObITh PacIoJIoyKeHa B COTHSX IL.H. BbIIIe WIH HHXKe OT
TeHOB, €eI0 PeryJIMpyeMbIX?
A) akTHBaTOpHI;
B) sHxaHcepyl;
B) caitnencepsr;
[') TepMuHaTOpHI.
OtBet:b

18.KopoTtkue PHK-blIe nociieqoBaTe/IbHOCTH, UTPaIOIIe POJIb 3aTPAaBOK IPH pelIHKaluu:
A) puboHyKkJeaiiMepsl
b) cneficepsr
B)vHnnnaropel
I') npatimepul
Otser:I’



19. B pe3ysbTaTe HCKYCCTBEHHOI'0 BBeJIeHHSI UYyKepPOJHOr0 reHeTU4eCKOro Marepuasia B
OIUIOI0OTBOPEHHYI0 SIHIIEKJIETKY I0JIy4Jal0T:

A) renetudeckue XuMepbl

B) mpaHceeHHbIx dcuBomHbIX

B) rubpubl coMaTrueckux KJIeToK

I') KiTeTo4HBIE KIIOHBI

Otset: b
20. YK/I1aaKa MepBHYHOM CTPYKTYPHI 0eJIKa B CTPYKTYPHI BBICIIEro MopsiAKa MPOHCXO0IUT B
npouecce:
A) nocmmpaHcasuuoHHotli Modugukauuu;
b)caitnencunra
B) nporneccunra
["npaiimepunra
OTtgeT:A
21. KakuM cioco00M MOKHO oIpeaeuTh MOJIeKYJISIPHYI0 Maccy 0eka?
A) ynempaueHmpugbyeupobaHue,
b) nuanus,
B) nonoobmenHast xpomororpadus,
I') poromeTtpus,
1) addunnas xpomortorpadusl.
OTtBeT:A
22. Kakoe u3 mepe4mciIeHHBIX (PU3HMKO-XUMHYECKHUX CBOHCTB 0€JIKOB JIeXKaT B OCHOBE HX
pa3nesieHHs MeToAoM 3jieKTpodopesa?
A) rupparaiiysi MOJIeKyI,
B) 3apsd monexyan,
B) dopma morekyi,
I') monexkynapHasa macca,
1) BSI3KOCTB pacTBopa.
OtBet:b,I"

23. Uto Takoe MOJIEKYJIAPHBINH 30H/:

A) xomrmnemeHTapHbY yuactok JIHK;

bB) nporsokennbii yuactoxk JIHK, xommuiemenrtapusiii nociesnoBatenbHocTd JIHK, conmeprkarient
MYTaHTHBIH T'eH;

B) cuHmemuueckas oauzoHykneomudHas MeueHas (paduoakmubHo uau  aroopecueHmMHo)

nocnedoBamenbHOCMb, KOMNAEMEHMAPHAS MYMAHMHOMY UAU HOPMATLHOMY 2€HY.
Om6em:B

24. Kakue wMetonnl paspgenenus ¢parmentoB JIHK nHaubosee wacro ucnoiab3ywTcs B
NpeHaTaIbHOH JHArHOCTHKe:
A) nenTtpudyrupoBaHye B rpajjueHTe INIOTHOCTU COJIel 1e3us;

B) memodst 00HOMepHO20 a1ekmpodiopesa.
Omb6em:b

25. AMmuindukanus reHoB:
A) upentudukarus nociesoBaTebHOCTH ocHoBaHuM JIHK;
B) mHo20kpamHoe no6mopeHue kakozo-aubo yuacmka /IHK;

B) Boienienue pparmenta JIHK, comepkariiero nydaemslii reH.
OTget:b



26. BexTOop KaKoro U3 cJIeylNINX THIIOB ObLTI 0bI HanOoJIee moaxoasamyM 11s BBegenns JTHK
B KJIETKY 4eJioBeKa?

A) nnazmuoa;

b) 6akrepuodar;

B) xocmuna;

I') anenoBupyc.
OtBeT:A

27. Kakoii MeTon ucnosb3yercs s pasgenenus ¢pparmentoB [JHK pasnuunbix pa3mepoB
nocje nnepeBapuBaHus ux ¢epMeHTaMu PeCTPUKIIUU?

A) cexBenupoBanue [JTHK;

B) cenv-anekmpogopes;

[') kJToHMpOBaHKe reHOB;

I0) TILIP.

OtBet:b

3adaHua omkpwbmo20 muna:

1. ®epmeHT, ciocobHBIN pa3pe3aTh ABYHUTeBYI0 Mosiekyiny JIHK Ha ¢parmeHTH B cTpOro
orpeJleJleHHbIX HyKJIEOTUIHBIX IIOCJIeJ0BATEJIbHOCTSIX Ha3bIBAETCS

OTBet:pecTpukTasa

2. Boccranosnenue (nociie geHarypanuu) JTHK vy 6eika Ha3biBaeTcst

OTBet: peHaTypanuei

3. PexombunanTHast JJHK — aT0 MOJIeKYJIbl, COCTaBJIeHHble U3 GparMeHTOB
JIHK pa3HbIX OpraHrn3moB.

OTBeT:xuMepHbIe

4. TpaHCKpPHUIIIUS — CHHTe3 MOJIeKYJI ITpeJIllleCTBeHHHKA JTI000i

OtBer:PHK

5. CrimavicuHr — mporiecc WHTPOHOB ¥ TOYHOT'O COeJJUHEHUS 9K30HOB IIePBUYHOI0
Tpanckpunta PHK B xozie ee co3peBanus.

OTBeT: Belpe3aHus

6. Teromepa - KOHIIEBOM y4aCTOK , BOKHBIU JIJIs1 TO/IJIep KaHUsl ee [IeJIOCTHOCTHU U
3aKperyieHUs] Ha MeMOpaHe sifipa.

OTBeT: XxpOMOCOMBI

7. PamMka cuMTBIBAHUI — I[IOCJIEIOBATEILHOCTD ( ) U3 Tpex HYKIEOTHUJIOB,
oTipeiefisitoliasi BKIII0YeHHe B IMOJUIeNITUAHYIO [1ellb KOHKPETHOM aMUHOKUCIIOTHI.
OtBer: 5'— 3.

8. ®epmenT ocymecTsistonni Tpanckpuniyo JTHK -
Otget: PHK-nmonmumepaza

9. IHK-nonumepasa — ¢pepmeHT, 0OecrieunBaroui CUHTe3 JI0YepHen 1emnu
JHK.

OTBeT: KOMIIEeMEeHTapHOM1

10. Kunobaza (k0) — enuHuIla u3mepenus IiauHbl Mosekysnbl JIHK, paBHas nap
OCHOBaHUM.

OTBert: ThICSUe.

11. YTo 03Ha4aeT TepMHH «KJIOHUPOBaHKE TeHOB»?

OTtBer: reH kioHupyercs, Korjma ¢parmenT JIHK, copepxammii ero BTpauBaeTcsi B
BekTOpHYIO Mosiekyisly JIHK (Hanpumep, masMuipl ninm 0akteprodara) U 3aTeM peliviipyeTcs B
KJIeTKe XO3sIMHa.

12.]J151s1 gero ma3mMujibl CojiepykaT TeHbl YCTOMYMBOCTH K aHTUOMOTUKAM?



OTtBer:3TO 00yCJIOBIEHO IPOCTOTOM oOTOopa OakTepranbHBIX KJIETOK, KOTOpble ObLIv
TpaHCPOPMHUPOBAHHI I1JIA3MUJIOM

13. Kakum obpa3om 3aTpaBku onpefesstoT crienuduky [TIP?

OTBeT: 3aTpaBKU TMOPUAU3UPYIOTCS K ClIeIMPHUIeCKUM 10C/Ie[J0BATeIbHOCTSM B MaTPUYHOM
JHK u onpepesnsitoT o6sacTi, KOTOpble HEOOXOJIUMO Pa3MHOXUTh

14. [louemy A7l CEKBEHUPOBAHUSI TeHOMOB HEOOXOAUMBI KapThl?

OtBer: Kkapra reHoMa o0ecre4WBBaeT pYKOBOJCTBO [UIsl  3KCIIEPUMEHTOB  II0
CeKBEeHHPOBAHUIO, TOKA3bIBasl TO3UIIMY FeHOB U IPYTUX OTIIMYUTENIbHBIX 0cobeHHOCTel. Ecimu kapTa
OTCYTCTBYeT, TO BeCMa BepOSITHO, 4TO IIpu COOpKe I10C/Ie[J0OBaTeJIbHOCTU T'eHOMa OyAyT ClielaHbl
omubKH, 0COOEHHO B 00JIaCTsIX, KOTOpPhIe cojiepkat moTopHyo JTHK.

15. Tpancoyknus 3akitodaeTcs B mepefade MajeHbkoro cermenta JIHK — mo 50 Teic.mn.H.
WJIM OKOJIO TOTO — OT JJOHOPA pellellieHTy Yepe3

OTBert:6akTepuodar

16. 2D-anexktpodope3 6enKoB UCIOIb3YIOT IPU U3yUYeHUN TeHOB B Pa3IMYHbIX
OUMOJIOrMYeCKUX COCTOSIHUSIX, HAlIpUMep 3/I0POBbIX Y IOPaXKeHHbIX TKAHSX.

OTBeT:3KCIpeccuu

17. BeicOKOUYBCTBUTEJIbHBIN METO]T 0OHAPY>KEeHHUsI OJTHOTO UJTM HeCKOJIbKUX CIelUPHUIeCKUX
¢parmepuTOoB JIHK B C10KHO, I10JTy4eHHOU CTy4yallHBIM 06pa3oM CMecH C IpyIruMH ¢pparMeHTaMU
JIHK naswiBaercs .

Otgert:Cay3epH-6710T

18. B ocHoBe MeTo/a cekBeHMpPOBaHUs M0 CIHTepy JIEXXUT MeXaHU3M CHHTe3a
JHK 1npu BcTpauBaHuMM  TONMMEpPAa3HOM  JIUJIE30KCHMHYKJIEOTHJIA BMECTO HOPMaJIbHOTO
JIe30KCUHYKJIeOTHA.

OTtBeT:00paBa

19. I[P B peanbHOM BpeMeHM II03BOJIsIeT CJIEIUTh 3a HAKOIUIEHWEeM B

PeaklIMOHHOM cMecH 1Ipy npoBefeHuu 1P,
OTBeT:aMIIMKOHOB
20. KomuuectBenHoe omnpenenenve PHK jmro6oro Tuma MoXXHO IMPOBOAUTH C IIOMOIIBIO

OTBeT:HO3epH-OJIOTTHHT.



MATPHIIA COOTBETCTBUSA KPUTEPUEB OLEHKH YPOBHIO
C®»OPMUPOBAHHOCTHU KOMIIETEHIIUHA

Kpurepuu onenku | VpoBeHb cOpMHPOBAHHOCTH KOMIIETEHIHA
Onenka mo nATHOAIILHOM CHCTeMe
«OmauyHo» «Bblcokuil ypoBeHb»
«Xopowo» «[ToBblweHHbll ypoBeHb»
«¥YdoBremBopumensHo» «ITopozoBblil ypoBeHb»
«HeydoBremBopumensHo» «He docmamouHblii»
OmneHka mo cucreme «3a4eT — He3adeT»
«3aumeHo» «/locmamoyHbLU»
«He 3aumeHo» «He docmamouHbLU»

MeTogudyeckHne MaTepHabl, ONpeaesiomue NpPonexypy OeHHBaH!sl 3HAHH#, yMeHHI,
HaBBIKOB H (HJIH) ONBITA AeSITeJILHOCTH, XapaKTePH3yIOIMX 3Tanbl GOpMHPOBaHHA
KOMIIeTeHITHH

1. ITonoxxenne «O 6ayuIbHO-PEHTHHIOBOM cucTeMe atTectaiuu ctygentoBy: CMK ITH/I 08-01-
2026 (https://edubiotech.ru/sveden/document/lokalnye-akty/?ysclid=mnfnl4uzus606249516: pexxum
JOCTYTIa CBOOOIHBIH);

2. Tlonoxenue «O npOBeEHHM TeKyIIero KOHTPOJIS M IIPOMEXYTOYHOH aTTeCTalMH
obyqaromuxcs PI'BOY BO VYuuBepcurer 6uorexnomorui»: CMK TIIHIO 77-01-2026
(https://edubiotech.ru/sveden/document/lokalnye-akty/?ysclid=mnfnl4uzus606249516: PeXHUM

J0CTyIia CBOOOIHBIMH).

CocraBHTeJIb ,{i}/ /7 0.C. KopoTkeBuy
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