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ITacnopt
¢oHa oneHOYHBIX CpeACTB

Kon
No KouTposnupyembie pa3fensl (TeMbl) | KOHTPOJIUPYEMOU HavmenoBanue
/1 TUCITUIUIAHBI® KOMITeTeHITUH OILIeHOYHOTI'0 CPeJICTBa
(wu ee yacTH)
1 BBenenue
A HIIK-1.1 Bormpocs! it KomsiokBuyMma,
[Ipeamer, 3agaun U MeTOMbI
. KOHTpOJIbHAs paboTa
MOJIEKYJISIPHOM OHO0JIOTHH
2 Bormpocs! g1t komiokBuymMma,
MortekymnspHast 6uosiorusi 6eKoB.
HIIK-1.1 KOHTPOJIbHAs paboTa
CrpykTypa 1 GyHKIIMM HeJIKOB
3 Borpocs! 1t KomiokBuyMma,
KOHTpOJIbHAsI paboTa
®onnuHr 6enKoB HIIK-1.1 P P
4 |MonexynspHas bronorus Borpoce! 1 KOJIOKBUyMa,
HYKJIEMHOBBIX KUCJIOT WTTK-1.1 TeCT,KOHTPOJIbHAs paboTa
CrpyxkTypa 1 GyHKIMS HYKJIEMHOBBIX '
KUCJIOT
5 Bormpoce! u1st KomtokBuyMa
Pernnmukanus u penaparus JIHK HIIK-1.1 P At yMa,
TecT,KOHTpOJIbHasl paboTa
6 Bomnpocs! fist kosuiokBuyma
Cunre3 PHK (tpanckpunuus) HIIK-1.1 P a yMa,
KOHTpOJIbHasI paboTa
7 |MexwmorekyJispHble B3aUMOIENCTBUS
U uX pojb B QYHKIMOHMPOBAHUU
Bomnpocs! fist kosuiokBuyma
YKUBBIX CUCTEM. HIIK-1.1 P o yMa,
TeCT,KOHTpOJIbHasl paboTa
OcobeHHOCTH MeXXMOJIeKYJISIPHBIX
B3aUMOJIeCTBUU
8 | buomembOpaHbl: CTpPyKTypa U WTK-1.1 Bomnpocs! pist KoyutokBruyMa,
MEXXKJIeTOUHbIe B3aUMOJIeNCTBUSI ' KOHTpOJIbHAsI paboTa
9 Bomnpoce! 11 KOJUI0KBUyMa,
AnonTo3 HIIK-1.1 TeCT KOHTpOJIbHasi paboTa
10 | renermyeckas WHXXeHepHsl K11 Bonpocst s KoémOKBHyMa’
-1. KOHTpOJIbHas1 paboTa
TexHrka pekombuHaHTHBIX JJHK P P
11 TeMbl KOHTPOJIbHBIX paboT
KontposnbHas pabora
12. |IlogroroBka K 3K3amMeHy Bornpoch! k 5k3ameny




TEKYIIIUY KOHTPOJIb YCIIEBAEMOCTH

1.0nucanue OIeHOYHBIX CPEJICTB IO pa3fesiaM (TeMaM) THCIUILUTHHBI

Pasnen 1.BBenenne
IIpeamer, 3aga4yu 1 MeTObI MOJIEKYJISIPHONH OHOJIOTHH

Bonpocs! 11 KoJU10KBHyMa:

1. IlpenmMer u coOBpeMeHHbIE TeOpeTHUYeCKHe W TPAaKTHYeCKHue 3a7add MOJIeKYJISIPHOU
OHOJIOTHH.

2. OCHOBHBIE 3Talbl Pa3BUTHS MOJIEKYJIIPHON OWOJIOTHH.

3. 3ajauy MOJIeKyJISIPHOM OMOJIOTUH.

4. CB#3b MOJIEKYJIIPHOM OMOJIOTHH C APYTUMU JUCIUTTHHAMM.

5. Kakue skcriepuMeHTBHI CTaju OCHOBomoJjaratoimmu s npusHanus JITHK BemectBom
HaCJIeICTBeHHOCTU?

6. KakoBbI pa3nuyusi MOHSTHN U UCTOPHS PAa3BUTHS TeHHOUW M TeHeTHYeCKON UHXKeHepUu?

7. llepeuncnuTe MeTOJbI, WCIOJb3yeMble MOJEKYJIsIpHOW Ouosiorvueid W mHaiiTe uM
XapaKTEePUCTUKY.

Pa3nen 2. MouiekysisipHast 6HOI0THS 0€JIKOB.
CtpykTypa 1 QyHKIHH 0eJIKOB
Bonpocs! 11a KoJLI0KBHyMa:
1. Onpenienienrie ¥ 6uoOIOrUYecKast pojib 6eJIKOB B SIBJIEHUSIX KU3HU.
2. CTpoeHrie aMUHOKHUCIIOT.
3. CoBpeMeHHBbIe NIpe/ICTaBIIeHNs O CTPYKType OesKoB.
4. YPOBHHU CTPYKTYPHI OeJika.
5. PUBUKO-XUMHUYECKUe CBOMCTBa 6eIKoB. JiieKTpodopes.
6.Kimaccudukanus 6ey1koB 110 TPETUUHOM CTPYKTYpe.
7. XapakTepucTyka 6eIKOB, Y4aCTBYIOIIUX B Ilepejiaye CUrHala B KIIETKY.

Pasnen 3. ®onpunr 6e1xoB

Bonpocs! 11a KoJLU10KBHyMa:

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

2. Knaccudukariys 1arnepoHOB U UX 3HaYeHHUe.

3. Kakue 06oje3HM TpOSIBISIIOTCS B OpraHM3Me >KMBOTHBIX W 4ejloBeKa IpPU HapyIleHUH
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, HyKJIeOTU/, TOJIMHYKIEOTH]T).

3.Ilapametprl B-A- u Z-dpopm 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 xox. Ero ocHOBHEBIE CBOMCTBA.

Pazpen 5. Penyinkanus u penapamus JHK
Bonpocs! 11a KoJLUI0KBHyMa



1. OcHoBHble ipuHIHIIbI perivkaiuu JTHK.

2. @epmenTsl paspyaroriue JJTHK (aykneass: win JIHKa3bn).

3. Xapakrepucruka JJHK-nommepas.

4. Yrto Takoe mpaiimep?

5. Pernukanusi — o4eHb TOYHBIN MPOIIECC.

6. [1ars [JHK-momumepas E.Coli.

7. ®epmeHTHI U OenKoBbIe GaKTOPHI, y4acTByrolve B perukanuu JJHK.

8. Ilocraguiinas permmkarys xpomocombl E.Coli (MHUTIMAINS, 37I0HTAINs, TEPMUHAIIHS).
9. Perivkanusi B 5yKapuoTUYeCKUX KJIeTKaX.

10.Pemaparus JIHK (ocHOBHBIE MeXaHU3MBI).

Tect
1. HazoBute cHOBHBIe koMIIOHeHTHI 1yist [P, kpome:
a) Tag - monmMmepasa
0) aHanmM3upyeMblIi obpasell
B) pU3HOJIOTMYECKUM PAaCTBOP
I) IIpaiiMepsl
1) CMeChb 1e30KCUHYKIeOTUATPUPOCPaTOB

2. JomnonauTeNnpHbIe KoMIIoHeHTHI aj1d [T P:
a) BHyTpeHHMe KOHTPOJIU

6) JIHK-30H151

B) GU3MOJIOrMYeCKU PacTBOP

T') IpariMepbl

1) Tag — nmomumepasa

3. Craguu nmocranoBk# IT1P:

a) MpobOoIOJIrOTOBKA, JIeTeKITUs

0) BbI/leJIeHre YMCTOM KyJIbTYPbl

B) MPOOOMNOATOTOBKA, aMITUPUKAITHS, JeTeKITHsI
T) UJIeHTUPUKALIUAS

1) JeTeKITUs, 3JIOHTaIl1s

4. Mexanusm I111P Bxirouaer:

a) JIeHaTypaIuio, OTXKUT

0) OT)KUT, 3JIOHTAIIIIO

B) JIeHaTypallriO, OTXKUT, 3JIOHTAIHIO

r) obpazoBaHMe UMMYHHOTO KOMITJIEKCa
IT) JIN3UC UMMYHHOTO KOMIIJIeKCca

5. Ocobennocru I11IP:

a) He TIPSIMOU MeToJ

0) 3aHMMaAIOIIIU MHOT'O BpeMEeHU MeTOoJ]

B) He crelipUIHbINA METO]T

I') IOPOr'OCTOSIIUNA METO/

1) BBICOKOUYBCTBUTEJIbHBIH, CIIeIUPUIECKUN MeTo]]

6. Mexanu3m ammmdukanuu [111P Bkittodaer:
a) JIeHaTypalyio, OTXKUT, JIOHTaIHIO

6) oTxwur, MpobONoAroTOBKA

B) QJIOHTAITHIO, JIETEeKITUIO

r) obpazoBaHHe UMMYHHOTO KOMITJIEKCA



,I[) JIN3UC UMMYHHOI'O KOMIIJIEKCA

7. PeCTpUKIIMOHHBIE KAapThl — 3TO:

a) pacniosioxkeHure ydactkoB JJHK 115 pa3inuHbiX BUIOB;

6) ceersmuecs ¢ppaxiuu JJHK;

B) ¢dpaknuu JJHK, rubpuansrpoBasiimecs: ¢ paliOKTUBHO-MEYeHHBIM 30H]IOM.

8. Kakoit kpacuTenb ucnosnb3yetcs s okpamuBaaus dpaknuii [JJHK mocre anektpodopesa?
a) aTUINYMOPOMMUI;

6) Green

B) PomanoBckoro 'nm3a

9. IIpu kako¥ Temneparype MpoTekaeT cTafus rudopuausanyu B [11[P?

a) 90°;

6) 60°;

B) 40°;

10. Kakoii yuensii nosyuun HobesneBckyto nmpemuro 3a paspaborky [1LIP?
a) JI. Xynm;

6) K. Mrosuc;

B) J.Yapradd.

11. HazoBuTe MaTpUYHBIN MPOIECC, JIEXKAITUH B OCHOBE MOJIMMEepPa3HOM IeITHON pPeaKIvu:
a) TPAHCKPUIIIUS

6) TpaHCIISIMS;

B) peruivKaIusl.

12. Ilpaiimepsl — 3TO:

a) kopotkue (10-30 H.m.) omHouennoveunble ¢pparmMenThl [JHK win PHK, xommiemenTapubie 3’-
KOHIIeBbIM nocjienoBaTebHocTsIM JIHK;

6) peCcTpUKIIMOHHbIEe PpAarMeHThl;

B) dparmMeHThl MOUNENTHAHON 1IelH.

Pa3nen 6. Cunre3 PHK (TpaHckpumiius)
Bonpocs! 11 KOJUIOKBHyMa:
1. JTHK-3aBucumeiii cunre3 PHK.
2. TpaHcKkpuITOM.
3.Ponb npomoTopoB B cuHTe3e PHK.
4. Kak perynupyeTcst TpPaHCKPHUIIIUS?
5. benkoBele ¢pakToOpbl HeOOX0AMMBIe [71s1 TposiBiieHus akTuBHOCTH PHK-nionnmepassr 11.
6. Ilonsitue 06 onepowe.
7. Oco6eHHOCTH TPaHCKPUIIUU Y 3YKapHOT U IIPOKapUOT.
8 ITponeccunr PHK.
9. IloHsITHe MUHTPOHOB U 3K30HOB.
10. CrtaliCMHT UHTPOHOB.
11.AnbrepHatuBHbIN nporieccudr PHK.
12.PHK-3aBucumsiii cunre3 PHK u JIHK.
13. Tenomepasa- crienianu3rMpoBaHHas 0bpaTHasi TPAHCKPUIITA3a.

Pasznen 7. MexmoneKyisipHbIe B3aMMOJeHCTBHSA U HX POJb B (PyHKIIHOHHMPOBAHHH KHBBIX
cucreM. OCoO0eHHOCTH MEKMOJIEKYJISIPHBIX B3aUMO/eHCTBUH

Bonpocs! 11 KoJLI0OKBHYyMa:

1. Benok-6eyikoBble B3aUMOJIEUCTBUSI U UX 3HA4YeHUe Jiss COOpKU OeslkOB-MyJIbTUMEPOB U



HAJIMOJIEKYJISIPHBIX OEJIKOBBIX CTPYKTYP.

2. BeskoBO-HYKJIEMHOBbIe B3aWMOJIEUCTBUSI B TIpOIlecce PeryJssiiuyd aKTUBHOCTH TeHOMa,
1pu camocbopke CyOKIeTOYHBIX CTPYKTYP BUPYCOB U (aros.

3. benkoBoO-UITHUHBIE B3aUMOEHCTBUS U GOPMHUPOBaHHE OUOJIOTHYECKUX MeMOPaH.

Tect
1. HazoBuTe GyHKIIMM UHTEIPHHOB:
a) dukcanms MATOCKeseTa
6) cTpykTypHas QyHKIUS
B) y3HaBaHMe CrleliudHUIeCKUX JIMTaHI0B
T) ajire3us
1) BCe MepevrnciieHHOe BepHO

2. HazoBute QyHKIIUM CETIEKTUHOB:

a) y3HaBaHUe yTJIeBOJIHBIX KOMIIOHEHTOB KJIETKU U XOMUHT
6) cTpykTypHasi GyHKIHS

B) y3HaBaHMe criellupUueCcKUX JTUTaH]I0B

') afare3us

1) BCe TiepevrciieHHOe BEPHO

3. HaszoBure ¢pyHKIINY afire3MBHBIX UMMYHOTJIO0YJIMHOB:
a) dbukcanms MATOCKeIeTa

6) cTpyKTypHas QyHKIUS

B) Y3HaBaHMe CllelU(PUIECKUX JIMTaHI0B

T) ajire3us

1) BCe IlepedrCIIeHHOe BEPHO

4 . HazoBuTe PpyHKINU KaJ[T€PUHOB:

a) yyactve B GOPMUPOBAHUM KJIETOUHBIX KOHTAKTOB
0) cTpyKTypHasi QyHKIIHS

B) y3HaBaHMe criellupUIecKUX JTUTaHI0B

) afare3us

1) BCe TIepeurciieHHOe BePHO

5. Kaxkue dire3MBHbIE MOJIEKYJIbI obecreunBaOT CTaJUIO KpdeBOr'o CTOSAHHA IIpU aJAre3vn
JIEMKOITUTOB Ha 3HJIOTEJTHH:

a) Bzaumogercteue CD15 —E-cenexktrHa

6) B3auMoJIeiCcTBYE [3 -UHTEIrPUHOB-a/IFe3UBHBIX MOJIEKYJT

B) B3aUMO/IeCTYHe CeJleKTHHA-CeJIeKTHHA

T') B3aMMOJIEMCTBHE UHTErPUHbI-XeMOKHUHBI

1) BCe TiepeurciieHHOe BePHO

6. Kakue dIre3MBHbIE MOJIEKYJIbI obecrieunuBaoT CTaJUIO aKTHUBAIIWHW IIPpU aAre3nun JIQIZKOLIHTOB Ha
SH/IOTEJTNHU:

a) Bzaumojericteue CD15 —E-cenektrHa

0) B3anMOJeICTBYe [3 -UHTerPUHOB-aITe3UBHBIX MOJIEKYJT

B) B3aUMO/JIelCTUre CelleKTUHA-CeJIeKTUHA

T) B3aUMOJIEMCTBUE UHTEIPUHBI-XeMOKHHBI

) BCe IepevrciieHHOe BepHO

7. Kakue aZire3BHbIe MOJIEKYJIbI obecreynBaioT CTaJWIO IIpUKpeIlJIeHrd IIpr aAre3nun JIEUKOILTUTOB
Ha SHAOOTeJINHN.



a) B3aumojierictBue CD15 —E-cenektrHa

0) B3arMoO/IeiCTBHe [3 -MHTerPUHOB-a/ITe3UBHBIX MOJIEKYJT
B) B3aUMO/IeMCTUYMe CelleKTHHA-CeJIeKTHHA

T') B3aUMOJIEHCTBHE UHTEerPUHBI-XEeMOKHUHbI

) BCe TIepeurciieHHOe BePHO

8. HazoBuTe MexxkJieToOuHbIe KOHTAKThI IIPOCTOTO THIIA:
a) MEXXKJIETOUHbIe COeJTMHEeHUs], UHTepIUTUTAIINI

0) 1eCMOCOMBI, aJIre3UBHBIN MMOSICOK

B) INTIOTHOE coeguHeHHe (zona occludens)

T) IIeieBble COeIMHEeHHsl, CUHAIIChI

1) BCe MepevrnciieHHOe BepHO

9. HazoBuTe MeXKJIeTOUHbIe KOHTAKTBI CIIEIIISIONIero THIIA:
a) MeXKJIeTOYHbIe COeJTMHeHH s, THTepAUTUTaI[i!

0) JecMOCOMBI, aAre3uBHBIM IIOSICOK

B) IUIOTHOE coefqrHeHHe (zona occludens)

T) IIeJieBble COeIMHeHHs], CHHAIIChI

1) BCe TiepevrciieHHOe BEPHO

10. HazoBuTe MexxkjieTouHble KOHTAKThI 3alIMParoIIero TUIa:
a) MEeXXKJIETOUHbIE COeJTMHEeHUs], UHTePIUTUTAIIN!

0) 1eCMOCOMBI, aJIre3UBHBIN MMOSICOK

B) IUIOTHOE coeguHeHue (zona occludens)

T) IeJieBbie COeIMHeHHsI, CHHATIIChI

) BCe TIepevrciieHHOe BEPHO

11. HazoBuTe MeXKIIETOYHBIE KOHTAKThI KOMMYHHKAIIMOHHOTO THIIA:
a) MEXKJIETOYHbIE COeNUHEeHN s, MHTepIUIruTallun

0) 1eCMOCOMBI, aJITe3UBHBIH MTOSICOK

B) IUIOTHOE coefquHeHHe (zona occludens)

T) IeJieBble COeIMHeH s, CUHAIIChI

1) BCe TIepeurciieHHOe BePHO

12. CrpykTypa 6uoMeMb6paH npeJCcTaB/IeHa:
a) neprdepudecKuMu OeKaMu

0) UHTerpaJbHLIMU OeTKaMu

B) YIJIeBOJHBIMHA KOMIIOHEeHTaMH

T) JIUTIUTHBIM CJI0EM

1) BCe MepurCIeHHOe BePHO

Pa3nen 8. BuomeMOpaHbI: CTPYKTypa H MeKKJIeTOYHbIe B3aUMOIeHCTBUS
Bonpocs! 11 KoJLIOKBHyMa:

. Onuirre cTpyKTYpy OMoMeMOpaH.

. Kak cBoricTBa MembpaH 3aBUCAT OT UX JIMIIMIHOTO COCTaBa?

. HazoBute 6enku membpaH.

. B 4em oTiinume nepeHoca HU3KOMOJIEKYJISIPHBIX COeIMHEHUI OT BHICOKOMOJIEKYJISIPHBIX ?

. JlaiiTe MOHSTUE aKTUBHOI'O TPaHCIIOPTAa U 0bJierdyeHHON quddy3un.

. Bunel apponuTo3sa.

. Ponb afre3uBHBIX MeMOpaHHBIX OEJIKOB.

. HazoBuTe MeXxkiieTouHble CUTHAJIbHBIE BellleCTBa U yKaXXUTe UX QYHKIUU.

. PoJib BHYTPHKJIETOUHBIX CUTHAJIBHBIX ITyTel OT MeMOpaHHOI'O perenTopa.

OO UTPANWN —



Pazmen 9.Anonrros
Bompocs! 1 KoJUIOKBHYMa:
1. AnonTos 1 ero 3HaveHue.
2. OTau4me afnonTo3a OT HeKpPOo3a.
3. Ponb niuTomsiasMaTeckux MpoTeas- Kacla3 B allonTo3e.
4, Kakve MUTOXOHIpUAJIbHBIe (DAKTOPHI YYaCTBYIOT B AKTUBAIIMU AIloONTO3a?
5. [IpuBenuTe cxeMbl alioNTO3a.
6. KakoBa posib anonTo3a B co3peBaHUN U GYHKIIMOHUPOBAHUH UMMYHHOM CUCTEMBI?

Tecr
1. K opynusam anonrosa OTHOCSTCS:
a) Kacmasbl
6) sHIOHYyKIIea3bl
B) COBOKYITHOCTb CUJIbHBIX OKUCIIUTeJIel
I') MUTOXOH/IpHaJIbHbIe PaKTOPHI
1) BCe IlepeyucileHHble

2. ’KuzHeHHBIN UK MUTOTUYECKU AeJISIeics KJIeTKU MoJIpa3feriseTcsl Ha Cyieyolye epuobl,
COCTaBJIsIOlMe nHTepda3sy:

a). S —nepuoa, N —niepuon

0). G 1-nepuon, S — nepuon, G 2-pepuon

B). C —mepuon, G 2-niepuo

r). N —nepuon, G 2-niepuon

1n).G 2-nepuop, S — nepuon

3. Tumnbl TeHOB, OTBEYAIOIINX 32 OHKOTeHe3 Bce, KpoMe:
a) IPOTOOHKOTeHbl

6) HOpMaJlbHbIE TeHbl

B) OMyXOJIeBbIe CyIIPeCCOPhI

') MyTaTOPHbIE TeHBI

1) BUPyCHble OHKOT'eHbl

4. CrpykTypa Genika p 53 BKJIIOUAeT Bce, KpoMe:
a) TIeHTPaJIbHBINA JOMEeH

6) N - KOHIIeBOM JToMeH

B) C - KOHIIEBOM JIOMeH

r) [ - cnupasnbHbIi JOMeH

1) TUHKEePHBIA y4aCTOK

5. TpaHckpunimoHHbIN GaKTOp- 6esIOK p 53 BHIOIHSET Cllefyrolue GyHKIUN:
a) aKTUBUPYET T'eHbl, OTBEYAIOIIHe 32 OCTAHOBKY KJIETOYHOTO JIeJIeHUsI

0) aKTHBUpYeT T'eHbl, 3allyCKaroIIKe afonTo3

B) pernpeccupyeT reHbl, CIep>KHUBAIOIIMe arloITo3

T) SIBJISIETCSI OITyXOJIEBBIM CYIIPECCOPOM

) BCe IepevrciieHHOe BepHO

6. Pa3bl HOPMAJILHOTO KJIETOYHOTO ITHKJIa BCe, KpOMeE:
a) Paza M

0) ®aza A

B) ®aza G1



r) ®aza G2
) ®aza S

7. rtanbl pa3BUTHSI MOPHOJIOTHH aTloNTO3a BCe, KPOMe:

a) dparmMeHTanus SApa U ATOIUIA3MbI C 0Opa30BaHKEM allONTO3HBIX TeJlel]
6) ¢aromMTO3 AMONTO3HBIX TeJiell OKPY>KAIIMMU KJIeTKaMHU

B) HabyxaHHe KJIeTKH B IeJIOM, siJipa U IPyTUX MeMOPaHHbBIX CTPYKTYP

r) obpa3oBaHue allONTO3HBIX TeJlel]

1) KOHZIeHCal1sl XPOMAaTHHA ¥ HEKOTOPOe CXKaThe KJIeTKU

8. PakTOophl pa3BUTHS allONTO3a U3HYTPH, BCe KPOME:
a) TIOTepsi CBSI3U KJIETKU C OTMIOPHBIM CyOCTpaTOM

0) noBpexaeHue

B) netictBue PHO-«a

') KOHJIeHCAllUsl XpOMaTUHa

) BCTyIUIeHUe KJIeTKH B KOHTAKT C IPYTor KIJIeTKOU

9. K benkam cymnpeccopaM OmyXoJiedl OTHOCSITCSI:
a) Rb, p53

6) p 27

B)p 16

r)pl5

mp 21

10. OiHKMM M3 BaXKHEHMIINX UHCTPYMEHTOB allollTo3a SIBJIsSieTCs Cllel[ialbHOe CeMelCTBO:

a) Kacmasbl

0) SHIOHYKJIea3bl
B) JINTa3bl

T) JiMasbl

1) PECTPUKTA3bI

Pazpnen 10.I'eneTnueckas nuHxkeHepus
Texnuka pexkomounanTHbIX [THK
Bonipocs! 1s1 KOLIOKBHYMa:
1. TexHnonorus nomny4enust pekombrHanTHeix JJHK.

2.I'eHernyeckast peKOMOMHAIUS C YIaCTHEM TIO/IBU)KHBIX TeHeTHYECKUX 3JIEMEeHTOB
3. Crioco6m1 coenvHenus: dparmenTos JIHK, ucnonb3yemble B reHHON MH)KeHEPUU

4. BekTOpHI, TpUMeHsIeMble B TeHHOW WH)KeHepHH.
5. TpaHncdopmarius, TpaHCPeKIs, KIOHUPOBaHUE U CeJIeKIUs
6. Cnoco6s! nonyuenus JIHK nms kiionupoBanus.

Kpurepuu omjeHKH BOIPOCOB /IS KOJUIOKBHYMa:

«3a4TeHo» — CTaBUTCS B TOM CJIydae, KOrjga CTyaeHT O6H8py>I(I/IBEIET 3HdHHEe ITPOTPAMMHOI'O

MdTepHd/la II0 OUCHUIUIMHEe, OOIIYCKdeT HeCylleCTBeHHbIe IIOrpellHOCTU B OTBeTe.
CaMOCTO/ATeJIeH, JIOTHYeCKH BbICTPOEeH. OcCHOBHBIE TTOHSTHS y'HOTpe6J'IeHbI IMMpaBUJIBHO.

OTtBet



«He3aureHo» — CTaBUTCS B TOM CJIy4ae, KOTJla CTYIeHT JIeMOHCTPUPYET Mpobesibl B 3HAHUSIX
OCHOBHOTO y4YeOHOro MaTepvaia [0 AWCIUILIMHEe, OOHApy)KWBaeT HeIOHMMaHWe OCHOBHOI'O
COJIep>KaHUsl TeOPeTUYeCKOTO MaTepuajia UM JOIMyCKaeT Psifi CyIeCTBeHHBIX OMMOOK U He MOXeT
WX WCIPAaBUTh IIPU HABOJAIIMX BOIPOCAX IperojaBaTelis, 3aTPyAHSIeTCsS B OTBeTaX Ha BOIPOCHI.
OTBeT HOCUT MOBEPXHOCTHBIN XapaKTep; HaOIOAal0TCSI HETOUHOCTH B HMCIOJIb30BAaHUM HAYIHOU
TEPMHHOJIOTHH.

Kpurepuu oneHku pe3yibTaToB TeCTHPOBAHUSI:

— OIlEHKA «OTJIMYHO» BBICTABJISIETCS CTYJIEHTY, €eCJIM IIPOIEHT IPaBUIBHBIX OTBETOB
cocrasyset 80-100%;

— oreHKa «xoportto» — 70-79%;

— OlleHKa «yJ0BIeTBOpUTeIbHO» — 60-69%);

— OIIeHKA «Hey/I0BJIETBOPUTEJILHO0» — MeHee 60%.

2. TeMBbI KOHTPOJIBHBIX PaboT

1.06pa3oBanue 6eKoB — TpaHCIAIYS, GOIANHT, MOAUDUKATIHS.
2.CTpykTypa 6MoMeMbpaH U UX y4acTHe B MeXKJIeTOUHbIX B3aUMOJIeACTBUSIX.
3.MexkJieTouHble CUTHaJIbHbIE BellleCcTBa

4.Anre3vBHas QyHKIIMS MeMOpaH.

5.BHyTpuKIIeTOUHbIe CUTHANIbHBIE [Ty TH, HAYMHAOIIMeCss 0T MeMOpPaHHOTO pelenTopa.
6.Perynsius kjeTo4Horo 1yKIa.

7.AnionTo3.

8.0HkoreHes.

9.0mpenenenuie CTPYKTYPbI OeJika ¥ CO3/IaHKe er0 MOJIEJH.

10.Perymnsamnus TpaHCKPUIIIMU U TPAHCIIAIMU. PaKTOPHI.

11.ITon60p mpaiimepos ¢ ucnonbzoBanuem [10 CLC bio.

12.11Tanneponsl. Ux posb B dosiguHre 6eikoB.

13.3aboseBanus1, CBsI3aHHbIE C HApYIIIeHHeM peraparyu.

14.T'omosnornyHast pekoMmbuHanus. Perapariusi.

15.Hekonupyromas PHK. Bugel. CBorictBa. MeTojibl U3y4eHUs! U IPYUMeHeHUs .
16.Pu6o3umel, antucmeiciioBasi PHK, antamepsr.

17.TpaHCco30HbI.

18.PeTpoTpaHCiio30HHI.

19.IIpoMoTOpBI ¥ 3HXAHCEPHI.

20./lerepMUHanYs 110J1a ¥ JIbTEPHATUBHBIN CIJIAHCUHT.

21.HacnenoBanue anureHeTndeckux 3GdeKToB

22.KOoHTpOJIb CTPYKTYPBI XpOMaTHHa.

23.KnetouHblii UKIL. TpaHCKPUMITHS.

24.ATrBaus TPAaHCKPUIIINN

25.MukpoPHK (miRNA):6uonorudyeckrie cBOMCTBA U PYHKITUH.
26.CoBpeMeHHbIe TIPeJICTaB/IeHUs O KIIMHUYeCcKou 3HaunMoctd MUKpoPHK.
27.BHekJleTOUHbIe Be3UKYJIbl: MTOMYJISIMH, OH0JIoTHYeckast pojib U METOIbl OTpeiesieHusl.
28.Mcnionp3oBaHue BHEKIETOUHBIX Be3UKYJI U1l JUAaTHOCTUKK U Tepaluu.
29.Buexnerounsie MukpoPHK u JTHK.

30.1upkymupytoire MukpoPHK u JIHK B muarHoctrke oHKOJIOrMYeCKuX 3ab01eBaHUM.
31.I'nbpuausanys in situ ¥ ero pa3HOBUIHOCTH.

32.MeTo/ibl OlIeHKH allONTOTHUYeCKON TMbesn KIIeTOK.

33.Ponb nporpaMMupyemoii rubenu KJIeTok B HopMe Y IIPU HaTOJIOTUH.
34.CurHanmnepearonye MyTy alloNTo3a B KJIeTKe.

35.MousiekyJisipHble MeXaHU3Mbl aHOUKHCA.

36.3HaveHue ieJiMHTa OJIKOB B HOpMe U IpY NaTOJIOTHH.



37.Meto[ibl olipefiesieHHe TIIMKO3WIMPOBAHHOTO remoriobruHa. Kontposb 1uabera u
BeCcopeyLHPYIOIIHUX TeXHOJIOTHH.

38.MccnenoBanre aciuTrdecKux 6eIKOB Kak HOBas TIaTdOpMa Jis U3y IeHUsI
VMHTpPAaIllepuTOHealIbHOI'0 MeTaCTa3upOBaHUSI.

39.Tpancnsanusi.

40. Metunmuposanue JIHK y mytekonuraronmx.

41. TpaHCreHHBIe )XUBOTHBIE.

42. TpaHCreHHbIE paCTeHUs

43. BoJIOTUYeCKY aKTUBHBIE MeNTUTIbL.

44, BHesimepHbIe TeHOMBI.

45. CtpeccoBble OesKu.

46. CuHTe3 OeJIKOB TeIIOBOTO IIOKa.

47. ®epMeHThI TeHETUYECKON UHXKEeHEePHUH.

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

49. T'eHHO-MH)XEHepHast CUCTeMa JIPOXKIKEH.

50. Texnnika pekomb6bunanTHbIX JTHK.

51. BexTopHbIe cucTeMbl Ha OCHOBE BUPYCOB KUBOTHBIX.

Kaxip1ii CTy[leHT BBINOJIHSIET OIpeleJIeHHbIM BapUaHT KOHTPOJIbHOM paboThl, MCXOIs U3
HOMepa JM4HOro mwudpa. Bapuant Haxomar 1o npwioxeHud. Homepa Bompocos,
COOTBETCTBYIOIIMX BapUaHTY, [IPUBeJIeHbl B KJIeTOYKe Ha IepeceuyeHrnU BepTUKaIbHOU (IIOCIIeHSs
nudpa auyHOro mudpa) U TOPU3OHTAIILHOM KOJIOHOK (MociiefHsss mudpa JIAYHOTO Iudpa).
KonTposnbHas paboTa BKIIIOYaeT [1eCsTh BOIMPOCOB U3 Pa3HBIX Pa3/ieioB JUCIUIUIMHBI. OTBeThl Ha
BOIIPOCBHI KOHTPOJIbHBIX PaboT CTYIEeHT AOJDKeH H3JI0KUTh CBOMMH CJIOBaMH, a He IepellrChiBaTh
MX MexaHW4YeCKd U3 yuebHHKA. B mpoTuBHOM citydae paboThl He OyayT 3a4TeHbl, OTBEThI JOJKHbI
OBITb KPAaTKUMH, HO WCUEpHbIBAIOIIMMH, 0OIKMiA 00BbEM pekoMeHjyeTcsi B Tmpedenax 15-20
IIPOHYMEpOBaHHbIX CTpaHul. Ha mepBoil CTpaHWIle NepevyuciIsiloT BCe BOIPOCHI BBIOPAHHOTO
BapuaHTa paboThl, Ha IOCJefHed yKa3blBAIOT MCIIOJIb30BaHHYIO JuTeparypy. Pabora
MIOATIMCHIBACTCS] UCTIOJIHUATEJIEM.

KpuTepuu oneHku
— «OTJIMYHO» BBICTABJISIETCS], eCJId BBIIIOJIHEHbl Bce TpeOOBaHMS K HAlMCAHUIO U 3alluTe
KOHTPOJIbHOM paboThl: 0603HaYeHa MpobiieMa U 0OOCHOBaHA e€ aKTyalbHOCTh, CHeJIaH KPAaTKUM
aHa/IU3 pa3/IMYHBIX TOYEK 3peHMs] Ha pacCMarTpuBaeMylo IpobjieMy M JIOTMYHO U3JI0XKeHa
cobcTBeHHas o3uIusl, CGOPMYJIMPOBAHbBI BHIBOJIBI, TeMa PACKPhITA MOJTHOCTBIO, BbiIlepkaH 00BEM,
coOmoieHbl TpeOOBaHMSIT K BHellHeMy OQOpPMJIEHWIO, [laHbl IIpaBUJIbHbIe OTBEeThl Ha
JIOTIOJTHUTEJIbHbIe BOIPOCHI.
— «XOpOILI0» BBICTABIISIETCS, €CIIM OCHOBHBble TpeOOBaHMS K KOHTPOJIbHOM paboTe U ero 3amure
BBITIOJTHEHBI, HO TPH 3TOM JIOMYIIIeHbl HeJIOUEThI; B YaCTHOCTH, UMEIOTCSI HETOYHOCTHU B U3JI0KEeHUH
MaTepuasa; OTCYTCTBYyeT JIOTMYeCKas I0CJIe/IoBaTelbHOCTb B CYXKIEHUSIX; He BblIepXkaH 00bEM
pedepata; UMeIOTCs yIyIineHust B 0GOpMIIeHNH; Ha JIOTIOJHUTeIbHbIe BOMPOCHI MPH 3alllUTe JaHbI
HeIOJIHbIe OTBETHI.
— «yZIOBJIETBOPUTEJILHO»  BBICTABJISIETCSI, €CJIM UMEIOTCS  CYIIeCTBeHHble OTCTYIUIeHUsS OT
TpeboBaHUI; B YaCTHOCTH: TeMa OCBellleHa JIMIIb YaCTUYHO; AOMYyIleHbl ¢aKThYeckue OIIMOKY B
coliep>kaHuu pedepara WM TMPU OTBeTe HA JIOMOJHUTENIbHbIe BOMPOCHI; BO BpeMs 3allUThI
OTCYTCTBYeT BBIBOJI.

— «HEYJIOBJIETBOPUTENILHOY» BBICTABIISIETCS, eC/IM TeMa KOHTPOJIbHOW paboThl HE PAaCKphITa,
BBISIBJIEHO CYyIlleCTBeHHOe HellOHMMaHWe NpobiieMbl WK ke pedepaT He IpeiCcTaBlleH BOBCe.



INIPOMEXYTOYHASA ATTECTAIIUA

Bompocs! k 3k3aMeny
1. [IpenMer ¥ coBpeMeHHble TeOpeTHUYECKHMe W TIPaKTUYeCKWe 3a/ladyd MOJIeKYJISIpHOU
buosioruu.
2 OcCHOBHbIe 3Talbl Pa3BUTHS MOJIEKYJISIPHOU OHOJIOTHH.
3 Ponb HykJIEMHOBBIX KHCIIOT.
4 Crpoenne [JHK u PHK (nionsTtust: Hyksieo3usi, HyKJIeoTU/ 1, OJIMHYKIJIEOTHI).
D. [Tapametpsl B-A- u Z-dopm JIHK.
6. Bunst PHK 1 ux posb B kiietke.
7 Omnpenernenve 1 6MoOTOTMYECKasi pOJib OEJTKOB B SIBJIEHUSX JKU3HHU.
8 CrpoeHrie aMMHOKHUCIIOT.
9. CoBpeMeHHbIe TIPeJICTaBIeHUsI O CTPYKTYpe OeJIKOB.
10. Y poBHU CTPYKTYpHI OeJika.

11. PUBNKO-XUMUIECKHEe CBOMCTBA OesTkoB. JiieKTpodopes.

12. Krnaccuduxkariyst 6e71K0OB 110 TPeTUYHOM CTPYKTYpe.

13. ®ynknuu IHK. UHpopmanimoHHas eMKOCTb.

14. OTyvyue CTPYKTYpbl TeHOMOB IIPO- ¥ 3YKapHOT.

15. CTpyKTypa XpoOMaTHHa sJipa U XpOMOCOMBI.

16. ['enernueckuii koa. Ero ocHOBHbIE CBOMCTBA.

17. [IpyHIMIIBI TPAHCKPUIIITUH.

18. [Tonsitue 06 onepoxe.

19. Ocob6eHHOCTY TPAaHCKPUIIIMY Y 3YKAapUOT U IIPOKAPHUOT.

20. [IpotieccuHr U CrijIaCHHT.

21. O6paTHast TPAaHCKPUIIIIUS U ee 3HaUeHue JJisl FTeHeTUYeCKON NHXXeHEepUH.

22, AnbTepHaTUBHBIN CIUIAWCHHT.

23. OTanbl TPAHCISIMY y IPOKAPUOT. besnkoBble paKkTOpb! TPAHCIISIITUN.

24. Perysnsauus Tpancisiuyy.

25. [lepeHoc HOBOCHHTe3MpOBaHHBIX OeJIKOB depe3 MeMOpaHY KJIETKH, MOCTTPAHCISIIIMOHHBIE
MoaudHUKaIu O6eIKoB.

26. Ocobennoctu peruvkanuu JTHK sykapuor.

27. Tenomepsl, TejiloMepasa ¥ CTapeHue.

28. OcHoBHbIe pernapabesnibHble moBpexxieHus B JIHK v npuHIMIIBI UX UCTIpaBIeHuUs.

29. Benok-6enkoBble B3aMMOAEMCTBUS U UX 3HadeHHe Jyisi COOpKU OelKOB-MyJIbTUMEpPOB M
HAIMOJIEKYJIIPHBIX OEJIKOBBIX CTPYKTYP.

30. BenkoBo-HyKJIEMHOBBIE B3aMMOJIEMCTBUSI B TIPOIECCe PEeryJysiiid aKTUBHOCTU reHOoMa, IpU
camMocOopke CyOKIJIETOUHBIX CTPYKTYP BUPYCOB U ¢aros.

31. BernkoBo-mMnuiHbIe B3aUMOJIeHCTBUS M pOpMUPOBaHue OHOIOTMYecKUX MeMOpaH.

32. dDoouHr 6eKoB.

33. Anre3uBHble 6elIKU U UX QYHKIWH.

34. MeTo[ibI MOJIEKYJISIPHOU OHUOJIOTHH.

Kpurepuu onenku

— OTMETKa «OTJIMYHO» BBICTABJISIETCSI CTYJIeHTY, eCliM OH INyDOKO ¥ IPOYHO YCBOWII
IIPOrPaMMHBIM MaTepuall, UCYepIbIBaollle, I0CIeloBaTelbHO, YeTKO U JIOTUYeCKW CTPOWHO ero
u3jiaraeT, yMeeT TeCHO YBSI3bIBaTb TEOPHUIO C IIPAKTHUKOM, CBOOOJHO CIIpaBIISIeTCSl C 3a/ladaMHy,
BOIIPOCAMM U JIPYTMMM BHJIaMU IIpUMeHeHHUs 3HaHWW, IIPUYeM He 3aTpPy[HSeTCs C OTBeTOM IIpU
BUJIOM3MEHEHUN 3a/laHUM, HCIIO/Ib3yeT B OTBeTe Marepual MOHOrpadUYecKOW JIUTepaTyphl,
IIPaBWJILHO OOOCHOBBIBAET IIPUHSATOE pellleHye, BiafileeT pa3HOCTOPOHHUMY HaBbIKAMU U IIpHeMaMu
BBIITOJIHEHUS [IPAKTUYEeCKUX 3a71a4.

— OTMETKa «XOpOII0» BBICTABJISIETCS CTY[IeHTY, eCJId OH TBepJO 3HaeT MaTepuall, [PaMOTHO



M 10 CYILIeCTBY H3/araeT ero, He JOMyCKasl CYIIeCTBEHHBIX HETOYHOCTEH B OTBeTe Ha BOIIPOC,
MIPaBWIbHO IIPUMeHsIeT TeopeTHYecKue IOJIOXKeHUs NpPU pellleHWHd MPaKTUYeCcKHWX BOIPOCOB U
3a/lay, BjajieeT HeOOXOMMBbIMU HaBBIKAMU U IIPMEeMaMHU UX BBITIOJIHEHUS.

— OTMeTKa «YIOBJIETBOPUTEIbHO» BBICTABJISIETCSI OOYyYaIoeMyCsl, eClIM OH UMeeT 3HaHUS
TOJIbKO OCHOBHOI'O Marepuaja, HO He YCBOWI ero jerajieid, AeMOHCTPUpPYeT HeJ0CTaTOYHO
CUCTeMaTH3UpPOBaHbl TeOpeTUYeCKrWe 3HAaHWs IIPOrpaMMHOI0 MaTrepuaia, JIOIyCKaeT HEeTOYHOCTH,
HEeJIOCTaTOYHO IpaBUJIbHbIE (OPMYJIMPOBKM, HApYIIEHUs] JIOTUYeCKOW IOC/Ie/IoBaTeIbHOCTU B
W3JI0)KeHWM  TPOrPaMMHOTO  MaTepuaa, MCHBITbIBAeT  3aTPy[HEeHHs I[IPU  BBINOJIHEHHUH
MpaKTUYeCKuX pabor.

— OTMETKa «Hey/IOBJIeTBOPUTEJIbHO» BBICTABIISIETCS OOYyYalolemMycs, KOTOpbId He 3HaeT
3HAUUTEJIbHOM YacTHM MPOrPaMMHOI0 MaTepualla, JIONyCKaeT CYIlleCTBeHHble OIIUOKU IpU ero
W3JI0’KeHNH, HeyBepeHHO, C OOJIBIIIMMHU 3aTPyIHeHUSIMH BBIIIOIHSET [TPpaKTH4YeCcKre paboThl.

3AJJAHUA
I OOEHKHY YPOBH{I C®POPMHUPOBAHHOCTHU KOMIIETEHIINN
3aganus s oueHkn cpopmupoBanHocTu komnereHiun «AOIIK-1.1»
3adaHus 3aKpbmoz20 muna:
1. HykyienHOBBIe KHCIOTHI COCTOSIT HU3:
A) 6enkoB;
b) »xupoBs;
B) yrnesonos;
') HykJ1€0310B;
E) amuHokwucnor;
K) Hykneomudo6.
Omb6em: 2K
2. HazoBuTe NUPUMUIHHOBbIE OCHOBAHHUSI:
A) aneHuH;
B) uumosur;
B) ypauun;
I') mumuH;
E) ryanus.
OtBet:b,I"
3. Kakue U3 nepe4ncIeHHBIX COeIUHeHUH BXoaaT B cTpykTypy PHK?
A) TM®;
b) n-AM®;
B) YM®;
I IMo;
E) n-IIM®;
K) AMD;
3) [IM®.
Omé6em:B,I",)K,3
4. OT™MeTbTe, 0 YeM CBHUJETEJHLCTBYeT HapyIleHHe JIMIHUIHOM AacCHMMETPHH B Hapy:KHOH
KJICTOYHOH MeMOpaHe 3HI0TeIMAIbHBIX KJIETOK U KJIETOK KPOBH.
A) o nomepe ampomb02eHHOCMU KJAemOYHOl MEMOPAHbL;
B) 06 uHuuuupo6aruu peakuuii anonmo3a;
B) 06 ycunenuu c6s3vl6arus komniemeHma;
[') HU OIMH OTBeT He BepeH;

) 6epHo A), b) u B).
Omé6em:A,b,B



5. Kakue u3 ajnresuBHBIX MeMOpaHHBIX 0€JIKOB Y3HAKT oONpeJieJIieHHbIE YIJIeBOJAHbIe
KOMIIOHEHTHI Ha IOBEePXHOCTH KJIETOK?

A) vHTerpuHsl;

bB) cenekmuHbi;

B) nmmyHornobynuHsr;

I') kanrepuHsbI.
OTtget:b
6. [lnann3 mpoBOIUTCA C HeJIbIO:
A) BBISIBUTH PeaKIIMOHHOCIIOCOOHbBIE IPYIIIbI HEJIKOB,
b) nomy4unTs n3odpepmMeHTHl,
B) omdenumb b6eaku om HU3KOMONEKYAIPHbIX npuMecell,
[') koHTpOJISI U CTaHAAPTU3AIMK OEIKOB,
1) Bce nepeurciieHHOe BEPHO.
OtBet:B
7. Ykaxurte ¢pepMeHTHI, yJacTByHoIIUe B o0pa3oBanuu 3',5'-pochonmipupHoii cBs3u:
A) IHK-nonumepasa « ;
b) JHK-nonmumepasa f3 ;
B) IHK-rmonmumepasza 6 ;
') IHK-xenuka3a;
) JIHK-nuzasa.
Om6em:/]
8. IIpu pecTpuKTa3HO-TUTra3HOM MeTo/ie MPOUCX0AUT clnBaHue KoHIoB /JHK:
A) Tynou-nmunkun
B) nunkuti-aunkuti
B) Tynou-tynoi
OtBet:b
9. Ina cmuBaHus Tynbix KOHIOB JIHK npuMeHsioT inrady B KOHIIeHTPaIUsIX:
A) HEIOCTAaTOYHBIX
b) crangapTHbIX
B) uzbbimouHbix
Omé6em:B
10. Ilpu BbIe/IeHUH B OYHCTKE 0eJIKOB HCIOJIb3YIOT CIeAYIOIIHe MeTObI:
A) noHoob6MeHHYI0 XpoMaTorpaduio,
b) muanus,
B) BbicanuBanue,
') renb-dbunbTpanuio,
1) Bce nepedrciieHHbIe METO/IbI.
OTBert:/]
11. Kak Ha3siBaerca npounecc cuare3a uPHK?
A) mpaHckpunuueti;
b) peruukaryei;
B) nonumepuzaryei;
') mpotieccuHrom;
E) Tpancnsiuen.
OTgeT:A
12. Yto Ha3bIBaeTcsa KOAJOHOM?
A) Tpuruier nykieotusos JIHK;
B) mpunaem nykneomudo6 MPHK unu uPHK;
B) tpunuier nykiieotuaos TPHK;
') Tpunier nykieotunos pPHK.



OtBet:b

13. Kak npaBuio, B kauectBe [ITHK-MapkepoB uamnie ucnojab3ylTCd MHKPOCATe/LIMTHI, a
He MUHHCATeJUIUTHI, IOTOMY YTO:

A) MUHHCATEJIUTBl TPUCYTCTBYIOT B CJMIIKOM MHOTMX MeCTOPIIOJIOXKEeHUSX B Ipelernax
reHOMa;

b) depmeHThHI pecTpUKIIMK MOTYT OBITh WCIOJIb30BAHbI JJIsi TUIM3AIMA MHUKPOCATEJUIUTOB, HO
HMKaK He MUHUCATeJJIUTOB;

B) B reHomax 3ykapvOTOB HAaXOJIWTCS OYeHb HEMHOIO MHKPOCATeJUIUTOB, TaK YTO WX JIeTKO
OTO3HAaTh M aHAJIM3UPOBATh;

I') muxkpocamennumst npucymcm6Bytom 6o 6cex obaacmsx 2eHoma 3ykapuomoB u Je2ko

pasmHodicaromes ¢ nomoulbto I11]P.
Otget: I’

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

A) KOoOMpOBaHUM aMUHOKHUCIIOT O0Jiee YeM IByMs Pa3/IMYHbIMU TPUIIETAMU;
B) kodupoBaHuu kadxcObiM Mpuniemom moabko 00HOU AMUHOKUCAOMbI;

B) Hanuuum enyrHOrO KoOjia Jisk BCeX XKUBYIIMX HA 3emiie CYIIecCTB.

') paznuumm kojla MeXXTy 3yKapruoTaMH M POKapUOTaMU
OtBet:b

15.11epexpriBaromuiics Koj 3T0:

A) HE3HAUNTEILHO MIePeKPHIBAIOIIMICS KO/

b) noBpexxjieHHbIM KO

B) nexkonupyronme ¢pparments JJTHK

') koprpoBaHUe OHON aMUHOKUCIIOTHI IByMsl U H0Jiee TpUILJIeTaMU
1) KomrpoBaHUe OTHOM aMUHOKUCIIOTHI OJHUM TPUILIETOM

E) kodupoBaHue 06yx pasHbix 6eako6 odHoll u moii sice nociedoBamenvHocmoto JJTHK
Otset: E

16. Kak naspiBaroT nocienoBareabHocTh JJHK, koTopass pacmosoxkeHa OK0JI0 IPOMOTOpa
oIepoHa JIAKTO03bI M KOTOpasi peryJIupyer 3kcrnpeccuio onepoHa y E.coli?
A) akTuBaTOp;
b) unnyxrop;
B) onepamop;
') penipeccop.
OTtget:B
17. Kakasa wu3 ciaenymomux mnociaeaoBarenbHocTeii [IHK MoxkeT yBeauyuTh CKOpPOCTH
WHUIUAIHUN TPAHCKPHUIIIUHA U MOKeT ObITh PacIoJIOyKeHa B COTHSX IL.H. BbIIIe WIH HHXKe OT
TeHOB, €el0 PeryJIMpyeMbIX?
A) akTUBaTOpHI;
B) sHxaHcepyl;
B) caiinencepst;
[') TepMuHaTOpHI.
OtBet:b
18.KopoTtkue PHK-blIe nociieqoBaTe/IbHOCTH, UTPaOIIye POJIb 3aTPAaBOK IIPH pelIMKaIuH:
A) pubonykJiealiMephbl
b) cneficepsr



B)ununuatopst
I') npaiimepbl
Otget:I’
19. B pe3ysbTaTe HCKYCCTBEHHOT0 BBeIeHHSI UYKepPOJHOr0 reHeTH4eCKOro MaTepuasa B
OILUIOIOTBOPEHHYI0 SIHIIEKJIeTKY II0JIyYal0T:
A) renetudeckue XuMepbl
B) mpaHceeHHbix dcuBomHbIX
B) rubpubl coMaTueckux KJIeToK

I') KimeTo4HbBIE KJIOHBI

Otset: b
20. YKIaKa MepBHYHOM CTPYKTYPHI 0eJIKa B CTPYKTYPHI BBICIIEro MopsiAKa MPOHCXOIUT B
npomuecce:
A) nocmmpaHcaauuoHHotli Modugukauuu;
b)caitnencunra
B) nporneccunra
[ npaiiMmepuHra
OTtgeT:A
21. KakuM ciocodoM MOKHO OIIpeIeTUTh MOJIeKYJISIPHYI0 Maccy benka?
A) ynempaueHmpugbyeupoBaHue,
b) muanus,
B) nonoobmenHast xpomororpadus,
') potomeTpus,
1) addunnas xpomortorpadusl.
OTtBeT:A
22. Kakoe u3 mepe4yucCiIeHHBIX (PH3HKO-XHMHYECKHX CBOHCTB 0€JIKOB JIeKaT B OCHOBe HX
pa3nesieHHs MeToAoM 3ieKTpodopesa?
A) rupparaiiysi MOJIeKyI,
B) 3apsd monexyan,
B) dopma morekyi,
I') monexkynapHasa macca,
1) BSI3KOCTB pacTBopa.
OtBet:b,I"

23. Uto Takoe MOJIEKYJIAPHBINH 30H/:

A) xowmmnemeHTapHbi yuactok JJHK;

bB) nporsokennbiii yuactok JIHK, xommiemenrtapusiii nocienoBatenbHocTd JIHK, conmeprkarent
MYTaHTHBIH T'eH;

B) cuHmemuueckas oauzoHykieomudHas wMmeueHas (paduoakmuBHo uau  aroopecueHmMHo)

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

24. Kakue wMetonnl pasgenenus ¢parmentoB JIHK wnHaubonee wacro ucnonblywTcsa B
NpeHaTaIbHOH THArHOCTHKe:
A) nenTtpudyrrpoBaHue B IpaJiieHTe INIOTHOCTU COJIel 1e3us;

B) memodvt 00HOMepHO20 a1ekmpodhopesa.
Omé6em:b

25. AMmuindukanus reHoB:
A) unentudukaius nocieoBaTeIbHOCTH ocHoBaHu J[ITHK;

B) mHo20kpamHoe no6mopeHue kakozo-aubo yuacmka /IHK;



B) Brinenenne ¢pparmenta JJHK, comepxaiiiero nsy4aeMsolii reH.
Otset:b

26. BexTop Kakoro u3 cCjeAylOIIHMX THIOB ObLI ObI HamOoJIee MOAXOASINHMM /ISl BBeJeHHUS
JHK B xj1eTKy 4yejoBeka?

A) nnasmuda;

b) 6akTepuodar;

B) xocmupa;

[') ameHoBupyc.
OTtgeT:A

27. Kakoii Meron ucnoib3yercs s pasfeienus ¢pparmenToB [JHK pasnuunbix pa3mepoB
Iocje nepeBapuBaHus Ux ¢epMeHTaMH peCTPHUKIUH?

A) cexBenupoBanue /JJHK;

B) cenv-anekmpogopes;

') kiioHMpOBaHMe TeHOB;

JI) TILIP.
OTtBet:b

3adanus omKpbimozo muna:

1. ®epmeHT, crioCOOHBIN pa3pe3aTh AByHUTeBYIO0 Mosekyny JIHK Ha ¢parmeHTHl B CTpOro
olpeieJieHHBbIX HYKJIEOTU/IHBIX II0CJIe/I0BAaTeIbHOCTSIX HAa3bIBAETCS

OTBert:pecTpuKTasa

2. Boccranosnenue (nociie geHarypanuu) JJHK vnu Gesika HasbiBaeTcst

OTBerT: peHaTypauuen

3. PexombunanTHas JITHK — 3T0 MOJIeKYJIbI, COCTaBJIeHHble U3 pparMeHTOB
JJHK pa3Hbix OpraHu3mos.

OTBeT:xvMepHbIe

4. TpaHCKpUIIIMSI — CHUHTE3 MOJIeKYJI Ipe/illieCTBeHHUKA JIF000H

OTtget:PHK

5. CmjadicuHr — Tmporecc VHTPOHOB M TOYHOTO COeJJMHEeHUsI 3K30HOB
nepBuyHoOro TpaHckpunta PHK B xoze ee co3peBanusi.

OTBeT: BbIpe3aHus

6. Teslomepa - KOHIIEBOM y4aCTOK , BOKHBIN JJIS1 TIOJ|IepKaHUs ee 11eJIOCTHOCTU U
3aKpeIruieHHs] Ha MeMOpaHe sijipa.

OTBeT: XxpoMOCOMBI

7. PaMka cCyWTBIBAHUS — IIOC/IEIOBATEILHOCTEL ( ) U3 Tpex HYKIEeOTHIIOB,
oTpeiesifolliasl BKIIIOYeHHe B MOJIUIIeNTU/IHYIO 11ellb KOHKPEeTHOW aMUHOKUCIIOTHI.
OtBeT: 5'— 3.

8. ®epmenT ocymiecTBistonui Tpanckpunnyio JTHK -
OtBet: PHK-nonvmepasa

9. JHK-nonumepaza — d¢epmMeHT, 0becrieduBaroIvil CHHTE3 JlouepHeit
e JIHK.

OTBeT: KOMILJIEMeHTapHOMN

10. Kunobaza (k6) — enuuuiia u3mepenus: JiuuHbl Mosekysbl JJTHK, paBHas nap
OCHOBAHHM.

OTBert: ThICSUe.
11. YTo o3Ha4YaeT TepMHH «KJIOHUPOBAHUE T€HOBY ?



OtBer: reH kioHupyercs, korma ¢parment JIHK, conepkammii ero BTpavBaeTcs B
BekTOpHYI0 Mosiekysy JIHK (Hampumep, mtasMuel uinu 6akteprodara) U 3aTeM pervidiupyeTcs B
KJIeTKe XO3sIMHa.

12.J151s1 gero mja3mMuibl CojiepXkaT reHbl YCTOMYMBOCTH K aHTUOMOTUKAM?

OTBeT:3TO 00YCJIOBJIEHO MPOCTOTOM OTOOpa OakTepualbHBIX KIJIETOK, KOTOpble ObUIM
TpaHCPOPMUPOBAHBI IIJIA3MUJIOM

13. Kakum obpa3om 3aTpaBku onpeesstoT crienuduky [TLP?

OTBeT: 3aTpaBKu THMOPUAM3UPYIOTCS K CHelIMPUUeCKUM IMOCJIefloBaTeIbHOCTSIM B
marpuuHoit JIHK u onpesesnsioT obimact, KOTopble HEOOXOUMO Pa3MHOXKUTh

14. [louemy f71s1 CEeKBEHUPOBAHUSI TeHOMOB HEOOXOAUMBI KapThl?

OTBer: KkapTa TeHOMa o0ecniedMBBaeT pPYKOBOACTBO /i  OKCIEPUMEHTOB 11O
CeKBEHHPOBAHUIO, ITOKa3bIBasi MO3UIMM TEeHOB M JIPYTUX OTIMYUTENIbHbIX ocobeHHOcTel. Ecim
KapTa OTCYTCTBYeT, TO BeCcMa BEpOSTHO, 4TO Ipu cOOpKe IOCIie[JoBaTeJIbHOCTU TeHOMa OyIoyT
C/IeJIaHbI OIMMOKY, 0COOEHHO B 00JIacTsIX, KOTOPbIe cofiepxkaT moBTopHyto JTHK.

15. Tpancoyknms 3akitodaeTcs B mepefade MajeHbkoro cermenta JIHK — mo 50 Theic.mn.H.
WJIM OKOJIO TOTO — OT JJOHOpa pellelIueHTy yepe3

OTBert:b6akTeprodar

16. 2D-anmektpodope3 O6eKOB UCIOL3YIOT PU U3yYeHUN TeHOB B Pa3IMYHBIX
OMOJIOrMYeCKUX COCTOSIHUSIX, HAlIpUMep 3/I0POBLIX U OPa’KeHHbIX TKAHSIX.

OTBeT:3KCIpeccuu

17. BbICOKOYYBCTBUTENbHBIM  MeTO  OOHApy>XeHHs  OOHOTO WM  HECKOJIbKUX
cneruduueckux ¢parmepuroB JITHK B ciioxHOH, mMony4eHHOM Ciy4aliHbIM 00pa3oM CMecHu C
npyrumu pparmentamu JIHK HazbiBaeTcst

Otgert:Cay3epH-6710T

18. B ocHoBe MeTo/a cekBeHMpPOBaHUs M0 CIHTepy JIEXKUT MeXaHU3M CHHTe3a
JHK 1npu BcTpauBaHuMK  MOJMMEpPa3HOM  JIWJIE30KCHMHYKJIEOTHJIA BMECTO HOPMaJIbHOTO
JIe30KCUHYKJIeOTHA.

OTtBet:00paBa

19. I[P B peanbHOM BpeMeHM I[I03BOJIsIeT CJIEIUThb 3a HAKOIUIEHUEeM B

PeakIIMOHHOM cMecH IIpy npoBefeHuu 1P,
OTBeT:aMIIMKOHOB
20. KomuuectBenHoe omnpenenenve PHK miob6oro Tuma MoXKHO MPOBOAUTH C IIOMOIIBIO

OTBeT:HO3epH-OJIOTTHHT.



MATPHIIA COOTBETCTBUSA KPUTEPUEB OIHEHKHM YPOBHIO
C®»OPMUPOBAHHOCTH KOMIIETEHIIUHU

Kpurepuu onenku | Yposenb copMHPOBAHHOCTH KOMIETEHLIMH
Onenka mo nATHOAILHOH CHCTeMe
«Omauuro» «Bbicokuil ypobeHb»
«Xopouwoy «[ToBblweHHbIl ypoBeHb»
«¥YdoBremBopumenbHo» «ITopo206biii ypoBeHb»
«HeydoBremBopumenbHo» «He docmamouyHb!l»
O1eHka o cucTeMe «3adeT — He3adeT»
«3aumeHo» «JJocmamoyHbwll»
«He 3aumeHo» «He docmamouHbli»

MeToaudyeckne MaTepHaibl, OpeesioNIHe NPonexypPy ONeHUBAaHUS 3HAHHH, YMeHMIH,
HaBBIKOB H (HJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3yIOIMX 3Tankl ¢OpMHPOBaHHA
KOMITeTeHIHIi

1. ITonoxxenue «O HamIbHO-pPEATHHIOBOM CcHCcTeMe aTTecTaiuu crygertosy: CMK ITH/I 08-01-
2026 (https://edubiotech.ru/sveden/document/lokalnye-akty/?ysclid=mnfnl4uzus606249516: pexxum
JocTtyna cBOOOHBIHN);

2. Ilonoxenne «O mnpoBeJeHWH TEKYyIIero KOHTPOJIE M IPOMEXYTOYHOH aTTecTalliH
obyydaromuxcs PIBOY BO VuuBepcurer 6GuortexHonormii»: CMK TIIHO 77-01-2026
(https://edubiotech.ru/sveden/document/lokalnye-akty/?ysclid=mnfnl4uzus606249516: pexXum
J0CTy1nia CBOOOIHBIH).

CocTaBuTesb ,ég /) 0O.C. KopoTtkeBuy
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