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1. HEJb 1 3AJAYYN JUCTUILIMHEI

Heas aucuunauHbl «MoJekyssipHas Ouonorus» - (HOpMHUPOBAHHUE MPEICTABICHUH O
MOJICKYJIIPHOM B3aMMOJEHCTBUM OEIKOB M HYKJIEMHOBBIX KHCIOT Kak B3aMMOOTHOILIEHUH,
OTIPEICNIAIONINX IPOTPaMMy Pa3BUTH U (YHKIIMOHUPOBAHUS KJIETKU B IIETIOM.

3aga4u AUCHHUILIMHBI

1. IByunts OenKOBO-HYKJICHMHOBBIE B3aMMOJEHCTBHS, MPOUCXOMANIME TMPHU  TaKUX
BOKHEHIINX KJIETOYHBIX IIPOLIECCaX B OpraHU3Max Ipo- U DYKapHOT, KaK:

- TPaHCILILUSA;

- TPaHCKPHUIILUS;

- peIuUIMKauus.

2. /JlaTb CpaBHUTEIBHYIO XapaKTEpUCTUKY I'€HOMaM IPOKapUOT W 3yKapuoT, reHoMam
BUPYCOB U (aros.

3. HN3yuutb 0COOEHHOCTH OEIKOBO-HYKIEHHOBBIX B3aMMOAECHCTBHH B X0OZ€ alloNTOo3a.

4. 3yuuTh 3BOJIOLMOHHOE DPA3BUTHUE T'€HOMOB OpIaHEl U I€HOMOB BHPYCOB, (haros,
IIPOKAPUOT U DYKAPHUOT.

5. CopmupoBaTh MpeaCcTaBICHUE O HEKOTOPBIX METOJaX HMCCIIEJOBAHUS, UCIIOIb3YEMbIX
IIPU U3yYEHUH T€HOMOB PA3JINYHBIX BUJ0B OPraHU3MOB.

2. MECTO JUCHHUILIMHBLI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

Hucuunnuna «b1.0.22 MonekynsipHas Onosiorus» BXoauT B pazzen «bl.» u sBisercs aneMmeHToM
o0s13aTenbHOM YacTh ydeOHOro IutaHa HampaBiieHust noarotoBku 19.03.01 «buoTexHonorusy,
npouite «AKBaOHOTEX)

[IpepexBu3uThl: «Xumus», «buonorus», «Mukpoouosorus», «OCHOBBI JIaA0OPATOPHBIX
HCCIICTOBAHUI .

[ToctpexBusuthl: «llumeBass OuorexHonorusi», «lIpombiluieHHass OUOTEXHOIOTHUSY,
«TexXHOIOTHUU KOHTPOJIS CHIPhS U MPOJAYKTOB €ro nepepadboTKu» U T.1.

3 ®OPMUPYEMBIE KOMIIETEHIIMU U NTHIAUKATOPBI UX
JOCTUXEHMUSA IO AMCIUIIJIMHE

N3yuenne nucumnianabl «MosekyssipHas OHoJIOTUs» HalpaBjiIeHo Ha (JOpMUPOBaHUE 3JIEMEHTOB
cienyomux komnereHuud B coorserctBun ¢ ®I'OC BO 19.03.01 «buotexHosnorus», npopuiib
«AKBaOHOTEX»:

Konawr o Ko n HamMeHOBaHME HHIUKATOPA
Coneprxanre KOMIETEHITUN
KOMITETEHIIUU IOCTH)KEHHS KOMITETEHIIUHU
OIIK-1.1. 3HATh OCHOBHBIE  METOJBI
WN3YICHUS, aHaIn3a OMOJIOTHYECKNX
00BEKTOB
Crioco0eH u3y4arh, aHATH3UPOBATH,
OCHOBBIBASICh Ha 3aKOHAax 51
HCII0JIE30BATh OMOJIOTHYECKHE
3aKOHOMEPHOCTSIX MaTEMaTHYECKUX,
OOBEKTHI U TIPOIIECCHI,
(U3HYECKUX, XUMUICCKHX U
OCHOBBIBAasICb Ha  3aKOHaxX W
OIIK-1 OMOJIOTUYECKUX HAYK

3AKOHOMCPHOCTAX MATCMATUYCCKUX,
CI)I/ISI/I'-IGCKI/IX, XUMHUYCCKUX

1 OUOJIOTUYECKHUX HaykK HW HX
B3aHMMOCBA3IX

OIIK-1.2. ymeTh BBHINOJHITH TPYIOBBIE
NEHCTBUS C Y4YETOM HX BIMSHUS HA)
OKpPYKalIIYH0  Cpely, He  JIomycKas
BO3HUKHOBEHUS DKOJIOTHYECKON OITaCHOCTH
OIIK — 1.3 BnageTs : HaBBIKAMH PabOTHI B
10JIEBBIX YCIOBHSIX




4 CTPYKTYPA U COAEPXKAHUE JUCHUIIJINHBI

4.1 CTpyKTYypa A¥CUMILIMHBI

Buast paboTel TpynoemkocTs (akanem.qacoB)/3ET
6 Cemectp Bcero
OO01mast TpyA0eMKOCTh 144 144/4
KoHnTtakTHas pabora 64 64
Jlexkmun 30 30
JlaboparopHbie pabOTHI 30 30
KoHTakTHas paboTa B IEPHO] TEOPETUUECKOTO 4 4
o00yuenus (KontTO)
KontlITA - -
CamocTosTenpHas pabora 80 80
By npomMexyTo4HON aTTecTaluu 3a4€T

4.2 Pacnpe)le.ﬂe}me BUI0B paﬁDTI)I H UX TPYAOECMKOCTH 1O pasaejiaM JUCHUITINHBI

Buner yaebHo# paboTh (B
Jacax)
DOpMBI TEKYILETO
K o1 KOHTPOJIA
Ne i/m TeMa AUCIUIUIMHBI Kor.pab. YCIEBAaEMOCTH,
' i CMPC MIPOMEKYTOUHOM
= E IR oS82
(3) E | E |83 aTTecTaluu
o] H |5 2|8 k&
p= 2 8, 318 &
3 S IEFEE
Temal. 3
CobecenoBanue
MoneKyJIapHbIe MEXaHU3MBI I
pakTuieckas pabora
1 | bopmupoBanus 6 3 - 8
[MPOCTPAaHCTBEHHOM
CTPYKTYpHI O€JIKOB
Tema 2. 3
2 'YpOBHU OpraHu3au 6 3 ) CobecenoBanue
HYKJICMHOBBIX KHCJIOT. [IpakTudeckas pabora
Tewma 3. 3
CobecenoBanue
3  [Tpancmsauus U 0COOCHHOCTH 6 3 - 8
[IpakTueckas
ee penporpaMMHUPOBAHHUS
3 CobecenoBanue
Tema 4. [IpakTraeckas pabota
4 6 3 - 8
Permukamus JIHK u
TeHeTHYECKas PeKOMOWHAITHS
Tema 5. 3 CobecenoBanue
5 Tpanckpunuus npo- u 6 3 ) 8 [IpakTuueckas pabora
HYKapuoOT
Tema 6. 3 CobecenoBanue
6 |Anomnro3 6 3 - 8 a
TectupoBanue
Tema 7. 3 CobecenoBanue
7 6 3 - 8
Penapanusa JJHK TectupoBanue
Tema 8. 3
CobecenoBanue:
8  [['eHOMBI IPOKAPUOT, TEHOMBI 6 3 | - 8
TectupoBanue
BUPYCOB 1 (paros




Tema 9. 3
9 CtpykTypa reHoMa 3yKapuoT 6 3 |- CobGecenoBanue
[IpakTuueckas padbora
Tema 10. 3
['eHeTHMYECKAs MHKEHEPU U
10 [HEKOTOpBIE METOMBI 6 3 |- 8 CobecenoBanue
1CCIIEIOBaHMS HYKJIEMHOBBIX TectupoBanue
KHCIIOT
30
Bcero yacos 144 | 30 | - 80

4.3 Coneprxanue pas3aejioB QU CHUTIINHbBI

Tema 1. MouiekyJ/isipHble MeXaHU3MbI (JOPMHPOBAHMS NPOCTPAHCTBEHHOM
CTPYKTYPBbI 0€/1KO0B.

AMUHOKHMCIOTHBIH C€OCTaB O€ENKOB. CTp}/'KTypHaH OpraHu3anusa OEJIKOB: INepBUYHAA,
BTOpHUYHAaA, CBCPXBTOpHUYAs, TpETUYHAA, YCTBCPTUIHAA CTPYKTYPBhI; CaMOYKJIalKa,
CTepeOXI/IMI/I‘{CCKI/Iﬁ KOJ, CTCPCOKOMIINICMCHTAPHOCT AMHMHOKHCIOTHBIX OCTATKOB; 8.631/IMBI,
(bOJIIH/IHI‘, ancpoHbl U MIANICPOHHUHBI; OenKu aI[eHHHaTHHKHaBHOﬁ CHUCTCMBbI; TOPOUJAJIbHBIC 6GJIKI/I,
q)eppI/ITI/IHLI; MYJIBbTHIH3UMHBIC KOMIIJICKCBI U MeTa60J’IOHH, IIPpOTCACOMBI.

Tema 2. YpoBHM opraHu3anmuyu HyKJIeMHOBBIX KHCJIOT.

[TepBuunas crpykrypa JJHK. Kondopmarmn KOMIOHEHTOB HYKIEMHOBBIX KUCIOT. [TpuHInm
KOMIUICMEHTAPHOCTH M CTIKHHT-B3aMMOJCHCTBHSI a30THCTHIX ocHOBaHUU. [TomumopdHbIe hopMbI
JHK. Cepxcnupanuzanus JIHK: tonmonsomepassl, kareHanbl. CtpykTypa U ¢pynkiuu PHK: Bus
PHK. Ogno- u asytspkeBsie PHK; TPHK. pPHK, MPHK, rsPHK, mansie sigepusie PHK, mainbie
nuromnazMarnueckne PHK. Konuenuus «Mup PHK».

Tema 3. Tpancasiuus 1 0COOEHHOCTH ee PelporpaMMHUPOBaHUS.

['eneTnueckuii koj. AKTUBAIMS aMUHOKUCIIOT: (PEPMEHTBI, pUOOCOMBI, ATAIbI TPAHCIIALINY,
perynsanus TpaHcasauuu. PerporpaMMupoBaHue TPAHCIALMK: THHAMUYECKOE pEporpaMmmMupo-
BaHUe, TpaHcyAnus ¢ yuactuem TMPHK.

Tema 4. Penitukauus JITHK u reneruyeckasi pekoMOUHAIHA.

O6mas xapakrepucTuka, pepmeHTsl U Oenku pernkauuu: JIHK-npaiimaza, JIHK- nurasa,
JIHK-xenuka3a, Oenku, cBs3piBaromuecs ¢ onnonenodeunoit JIHK. Permkarmus mpokapuort:
(dbepMeHTbI, JTambl peruMKanuu. Permkanus 5>yKapuoT: (epMEeHTbl, 3Tallbl peIuIMKalliH,
PETUTUKAIMS TeJIOMEPHBIX YUaCTKOB 3YKapHOTHUECKUX XpoMocoM. OOpaTHasi TpaHCKPUIILIHSL.

PexomOuHnanums: obuias, caT-cnennduyeckas.

Tema 5. Tpanckpunuusi Npo- U FYKApUoOT.

OOmias xapakTepuCTUKa: MPUHIUI KOMIUIEMEHTAPHOCTH; TPAHCKPUIITOHBI, MPOMOTOPHI,
TEPMUHATOPBI, ONIEPOHBL, YHXAHCEPBHI, ATAITOPHBIE YTIEMEHTBI.

Tpanckpunuuss OPOKApHOT: ATambl, PETYJSALMS TPAHCKPUIILMM: CHCTEMa KOHTPOJIS
peanu3anuy reHeTUYeCKoi nHpopMaIi.

TpaHCKpUTIIIUS DYKAPUOT: aKTHBATOPHI M PEIPECCOPBI, KOPEIPECCOPhl W KOAKTHBATOPHI;
HEraTHUBHAs ¥ IO3UTUBHAS PETYJIAIMS ONepoHa; GyHKIHUS JIUISPHONU 00I1aCTH SyKapHoOT.

Tpanckpuruss Oaktepuodara X. TpaHCKpHUMIUS 3YKapUOT: OCOOECHHOCTH. ToOTanbHas
PEryIsIys TPAHCKPUTIIINA DYKapPHOT.



Tema 6. AnonTo3

OTnuuMst amomnTo3a OT HEKpPo3a M KaHIeporeHe3a. XapaKTepUCTHKA arolTo3a Kak
MOJICKYJIIPHOTO OHOJIOTHYECKOTO TMPOIECcca: CUTHAJIBI, KacKaJl peakIMi, TOYKH OOpaTUMOCTH
rpoiiecca npyu OHKOT'eHeE3e.

Tema 7. Penapauus JHK

Buaer noBpexnenuit JIHK. Tumnbsl penmapanuu: npsiMas W 3Kciu3uoHHas. DepmeHThI
penapauuu: JIHK-rimuko3unassl, PHK-nonmumepassl , paktopsl Tpanckpuniun. Penaparyst ommbok
pemmukanyu JIHK: pexomOunanTHast, SOS-penaparus.

Tema 8. I'eHOMBI IPOKAPHOT, FeHOMBI BUPYCOB U (aros

PHK-conepxamme upycol (PHK - PHK). PHK-conepxxamue Bupycsr (PHK - JIHK - PHK).

JHK-conepxkamue Bupychl. Tumbl B3aMMOJEHCTBHS BUPYCAa C KIETKOH - XO3SMHOM.
Xapakrepuctuka (ara X, Bupyca SV40, Bupyca ummyHoaeduinura denoBeka. CTpyKTypa
0aKTepHaIbHONH XPOMOCOMBI: PEIUIMKALUS, CTPYKTYpa MpOoKapuoTudeckux reHoB. [lmasmumnsl, IS-
AJIEMEHTHI U TPAHCIIO30HbI OakTepuil. IIpoucxoxnenue supycHoit u 6akrepuansaoi JJHK.

Tema 9. CTpyKkTypa reHomMa 3yKapuor

Bunsl nocnenoarensHocteit JJHK sykapuor. CtpykTypa 3yKapMOTUYECKUX FE€HOB: T'€HBbI,
KOJUPYIOIIHE OCJIKH, UX PEryiisi TOpHbIE 3JIeMeHThI; p-reHbl; rensl TPHK; rucronoBbie reHsl.

Bunst nosropoB [IHK »sykapuor. CaremnutHas JIHK, oHKOreHbl M aHTHOHKOIEHBI.
JlonBrxHBIE TeHETHYECKHE JIEMEHTHI dyKapuoT. [Iporpamma «I'enom venoBekay. [Tomumopduzm
mt/IHK uvenoseka u ero ssosmonust. MuroxonapuansHaa JJHK, JTHK miactug u ux npoucxoxacHue.

Tema 10. I'eHeTHYecKkasi HH:KEHEPHs M HEKOTOPbIe METOAbI HCCJIETOBAHUSA
HYKJIEMHOBBIX KHCJIOT

Kuneruka peacconmanuu, omxkur JHK. TI'mopummzanms JIHK. Knonuposanue,
CeKBEHHpOBaHUe, Moauukanus, ammnduxanus. Pectpukuus JJHK. Merox Makcama- I'nnbepra-
CeepmioBa. Ilonyuenue BexkropHbix JIHK. Xumudeckuii cunres resa. IlepcnekTuBbl reHeTHYECKON
WH)KEHEpUU: TeHeTHYecKas TpaHchopMalus.

4.4 TeMbl M IAHBI NPAKTHYECKUX/JIA00PATOPHBIX 3aAHATHH

Tema ConieprkaHue 3aHATUS
1. CobecenoBanue:
Tema 1. 1) TTIBI OENKOB;

1 MorexyssipHble MEXaHU3MbI 2) COBpEMEHHBIC NPE/ICTABICHUS O TICPBUYHOM,
(bopMHpOBaHNS IPOCTPAHCTBEHHOW [BTOPUYHOM, TPETUYHOW M YETBEPTHYHON CTPYKTYpe
CTPYKTYpbI O€JIKOB 0eIKOB;

3) CBEPXBTOPUYHBIE CTPYKTYPBI;




4) CTPYKTYPHBIC JOMEHBI;

5) aMHHOKHCIIOTHBIN COCTaB OCIIKOB;

6) XapakKTepHbBIC YePThI CTPYKTYPHI U CBOMCTB OCIIKOB,
oOecreynBamIIMe HMX  ICHTPAJIbHYHO  pOJb B
BO3HUKHOBEHUU M CYLIECTBOBAHHH XKHUBOW MATEPHUU;

7) MENnTUIb;

8) CBsI3b NEPBUYHOM CTPYKTYphl M (YHKIUH OCIKOB
(aHOMAJIbHBIC TEMOTJIOOWHBI);

9) B3aUMOCBSI3b TPETHYHOTO M  YETBEPTUYHOTO
CTPOCHUS OCITKOB C X PYHKIIMOHATBHOW aKTHBHOCTBIO;
10) HagMoneKyispHbIE OCIKOBbIE H  (DEPMCHTHBIC
KOMILICKCHI.

2. Ilpaktuueckas pabora «Meroabl BBIIETCHUA U
cekBeHupoBanue JIHK»:

1) meronst Beienenus HK  (denorn-xmopodopmuas
PKCTPAKIUs, COPOIMOHHBIE METOMAbI (CHJIMKArelb,
MarHUTHBIC YACTHIIBL. );

2) MeTo/Ipl OpeieieHus KauecTBa u koiardectBa HK
(criekTpooTOMETpHUECKHE, ¢ryopeciieHTHBIE,
TeIBAIICKTPOdOpPEe3oM);

3) uctopust pa3pabOTKH METOJOB CEKBEHHPOBAHUS
JIHK, mpuHIIHITEL JIe)Kalie OCHOBE CEKBEHUPOBAHHUSI 110
Maxam-Gilbert u Segner, py4yHOoe CEeKBEHHpPOBAaHUE B
[TAAT, CCKBEHUPOBAHHE Ha COBPEMEHHOM
000pyI0BaHNH (KamJIISIPHBINA 371EKTpodopes3)

Tema 2.
YpOBHU OpraHU3aIMK HYKJIEMHOBBIX
KHUCJIOT.

1. Cobecenoanue:

1) reHeTHYECKHI KOJI;

2) cpaBHEHHE POKAPUOT U DYKAPHOT;

3) crpoenne JIHK, oOpa3oBanue cBsizeli MeExXIY)|
HYKJIEOTHIaMU;

4) pasMmepbl T'CHOMOB OpPraHU3MOB, MEXaHH3MBI
ynakoBku JIHK B npo- n sykapuorax;

5)  cymepcrnmpaiM3anus: TCTOHOBBIE Oenku,
ctynenu ynakoku JJHK B kiieTkax s3ykapHor.

2. Tlpakruueckas pabora «MeToIbI KOTUIECTBEHHOTO)
ONpeAeIeHUs] HYKJIEHHOBBIX KUCIIOT»

Tema 3.
Tpancisius 1 ocoOeHHOCTH ee
penporpaMMHUpOBaHUS

1. CobecenoBanue:

1) crpoeHue pubOOCOM  MPOKAPUOT, 3HAYCHUE
cyObeqHUL (PepMEHTA;

2) MEXaHW3Mbl HMHHUIMAIMM B KJIETKaX MPOKAPHOT,
(haKkTOpBI MHULIMAIUH;

3) PHK tepMoMeTpsl, MeXaHU3M pabOThI;

4) onoHramMs, MEXaHM3Mbl TPAHCHENTHANPOBAHUS,
TpaHCIOKAaIMK, (aKTOphl JJIOHTalWU, oOpa3oBaHME
OJTMPUOOCOM, TEPMHUHAIUS TPAHCILNH;

5) MexaHW3Mbl HWHHIMAIKWU B KJIETKAaX JyKapHOT,
(dakTopsl MHULIMALMK 5' cap-3aBUCHMasi WHHUIIMAIMS,
MOJIEJIb 3aMKHYTOM 1IENH;

6) MexaHM3Mbl ~TOJABICHUS  TPAHCISIHMUA  TIPH

3apaxeHuu Bupycamu, 3Hauenune IRES caiito




2. IlpakTrueckas pabora «MeToabl KOJIMYECTBEHHOTO
ornpeaeseHus: OEITKOB)»

Tema 4.
Permukanus JIHK u renernyeckas
PEKOMOHMHAIIHS

1. CoOecenoBanue:
1) 0COOEHHOCTH  PpEIUIMKALUHU MPOKAPHOT U

PYKapHoT;
2) OCHOBHBIE XapaKTepUCTUKU nporeccal
peruMKanuu, 3 cTagud  Ipolecca:  HHUIMALMS
peIUTUKALINN:

Q) TOUKM OPUDKHH apXel, MPOKapHOT U JYKapHOT,
MHULMALUS  pEeIUIMKAallMM B KIETKAaX  KHUIIEYHOU
[1aJIOYKH, CTPOCHUE TOUKH OPUKHH;

0) posib 6enkoB DnaA, SSB, renukassr;

3) DIIOHTaIHS:

Q) IOHATHE pEIUIMKAaTUBHOW BWJIKM M  pEIUIM-
KaTUBHOT'O ITy3bIpS;

0) OCHOBHBIE (DEpMEHTHI PEIINKALINN;

B) TUAMPYIOIIAs U OTCTAIOMIAs ETH;

4)  TemoMepsl, byHKIHH, TEJIOMEPBI Kak
MOJIEKYJISIPHBIE YaChl ACICHUS KIETKH;

5) Tesomepasa, IpUHIKI pabOThI;

6) reHeTnveckue 3a00JieBaHMs, CBA3aHHBIC C JJTHHOM
TEIOMED.

2. Ilpaktuueckas pabota «MeToa MOIMMEPA3HOM
LICITHON pPEAKLIUM:

1) mpUHIMIT METO/Ia, arnapaTHas 4acTh (MOICITH
aMIUIH(PUKATOPOB U ux TEXHUYECKUE
XapaKTEePUCTHKH );

2) ocobenHoctn opranuzanuu [11[P-nmabopatopumu,
[IPEUMYIIECTBA U HEIOCTATKM METOJA, ONTUMHU3aLUs
[1LP, nu3aiin npaiiMepos, noa0Op KoHLeHTpauun Mg?|
1 TEMIIEPATYphl OTKUTA MIPAHMEPOB;

3) dyBCTBUTEIBHOCTH ©  creruduunocts IILP,
b dextuBHOCTH [TLP;

4) OT-TILP (random primer, oligo-dT), Nested PCR,
seminested PCR, RealTime PCR: npunnumsi,
[PEUMYIIECTBA U HEAOCTATKU METO/Ia;

5) komuuectBeHHass [IL[P (BHYTpeHHHII KOHTpOIIb,
HOpMaIn3aIus);

6) mynbruruiekcHas [THP (mpumepsr);

7) LCP (ligase chain reaction).

Tema 5.
Tpanckpunuus mNpo- U 3yKapuoT

1. CobecenoBanue:

1) Tpanckpunus - cunte3 PHK wa JIHK marpurre.

2) CTpoeHHE T€Ha W OINEpOHA IMPOKAPUOT, CTPYKTYpa
[IPOMOTOpa I'€HOB NMPOKAPUOT;

3) PHK-monmmmepasa,  cTpoeHHe, 3HAYCHUE
cyObenunull pepMeHTa;

4) MexaHW3Mbl HHUIIMAIIMH B KJIETKaX MPOKAPUOT:
curmMa (akTopbl U OCOOEHHO MEXaHHW3MOB PETYJISLUN
TPAHCKPUIILIUU Y OakTepHit,
KOHCTUTYTHUBHBIE U UHAYIUOEIbHBIE TPOMOTEPHI;

5) MexaHu3Mbl penpeccur: 00pa3oBaHME IMOMEX

(omepaTtopsl), MojaBaecHUE 00pa30BaHMS OTKPHITOTO




KOMILIEKCA, TIOAABJICHHE CYHUTHIBAHUA IPOMOTOPA,
QHTH-aKTUBAIIHS, aHTU-CUTMa (DaKTOpHI,

6) TepMHUHAIHS TPAHCKPHITIIH;

7) MEXaHHW3Mbl aKTHBALMH: pETyJIHpPyeMOe IpH-
KpEeIUIeHHEe MOJMMEepasbl, AaKTHBALUs IOJIMMEpPashl,
AKTHBAIIHS IPOMOTEPA;

8) JaKkTO3HBI ONEpOH, TPUNTO(PAHOBBII ONEPOH,
apaOMHO3HBIN OTIEPOH;

9) JBYXKOMIIOHGHTHBIC  CHCTEMbI  TPAHCIYKIUH
CUTHAJIa;

10) aTrenyarus;

11) crpykTypa mpoMoTOpa I'eHOB,

12) PHK-mosmmepasa, CTpoeHHE,  3HAUCHHE
cyObenuHuIl hepMeHTa;

13) MexaHU3Mbl HHUIMAIMH B KJIETKaX 3YKapHoOT;

14)  (dakropel TPAHCKPHUIIIHH U OCOOCHHO
MEXaHU3MBbI PETYJISIIIMNA TPAHCKPHIILIAU Y 3YKapHOT;
15) perymsanuu paciieTaHus XpoMaTHHA KaK OCHOBA)
DIIUTECHETUKH;

16) npoueccuar MPHK.

2. Ilpaktuueckas pabora «Metozast I[P B peanbHOM
BPEMCHUN:

1) osnekrpodopes HK B arapoze u ITAAl -
0COOEHHOCTH JIEKTPO(OPE3HBIX CHCTEM;

2) wucnonb3oBanue metoza [P B peassHOM

BpPEMEHH B JIMArHOCTUKE UH(EKIHOHHBIX,
OHKOJIOTUYECKHX, HACIICICTBEHHBIX 3a00JieBaHUH, a
TaKKe B 9KCTIIEPTHOKPUMHUHATUCTUIECKUX
MCCIICTIOBAHMSIX;

3) 0030p COCTOSTHUS MOJCKYISIPHO-TCHETHYECKIX
TabopaTopuii KJIMHUKO-/TMarHOCTUYECKOT O,
DKCTIEPTHOKPUMUHATMCTUYECKOTO " Hay4YHO-

MCCIIE0BATEIILCKOTO TPO(IIICH.

1. CobecenoBanue:
1) HEeKpO3 U aronTo3;
2) MHUIMAIMS alloNTo3a;

Tema 6.
3) OHOXMMHUYECKHE TPUH3HAKH alONTO3a;
AmIonTo3
4) porb EndoG HykJiieassl B aromnTose;
5) ydacrtue kacmnasa-3aBucumoii JJHKa3er B amonrose
2. TectupoBaHue
1. CobecenoBanue:
1) MyTanuu - TeHOMHBIE, XDPOMOCOMHBIE, TEHHBIC;
2) BU/IbI TEHHBIX MYTAalUH - TOYCYHBIC, CABHUI PaKH
CUUTBHIBaHMS;
Tema 7. 3) TpUYKMHBI BOSHUKHOBEHHS MYTAIlUil, MEXaHU3M
Penapanus JJHK NIEHCTBUSA HHTEPKAIUPYIOLIUX COCIMHEHU,

QIKATUPOBAHUE OCHOBAHUWH, OMIMOKY TIPH PETUTUKAIIIH
W TpaHCKpumuuu, oOpazoBanue T1T- auMepos,
MYTareHHO€ JIEUCTBUE a30TUCTON KUCIIOTHI;

3) Buasl penapanuu JHK:

a) SKCIIM3MOHHAsI perapaiiis, OCHOBHBIC OCJIKH,




MEXaHHM3M PACIO3HABAHUS U MCIIPABICHUS OIINOOK;

06) wmismatch  pemapauusi,  OCHOBHBIE  O€JKH,
MEXaHHM3M PACIO3HABAHUS U MCIIPABIICHUS OMINOOK;

B) (oTopeakTHBaLUs, OCHOBHBIC OCJIKH, MEXaHHU3M
pacrio3HaBaHMS U UCIPABIICHHUS OLIHOOK;

') peKOMOMHAIIMOHHAS penapalysi, OCHOBHbIE OEJKH,
MEXaHHM3M PACIO3HABAHUS U MCIIPABJICHUS OIINOOK;

n) SOS-, ocHOBHBIE O€NKH, MEXaHW3M pacHo3Ha-
BaHMS U HCIPABICHHUS OLINOOK;

4) MexaHW3M NpPEJIHAMEPCHHOI'O BBEJCHHUS OIIUOOK,
Umu-omnepoH, poib 6enka LexA..

2. TectupoBanue

Tema 8.
[" eHOMBI IPOKAPUOT, TCHOMBI
BHUPYCOB U (aros

1. CoOecenoBanue:

1) cTpyKTypa reHOMOB ITPOKAPHOT;

2) crpykrypa origin JIHK mia3mun, ¢aros, 6akrepuii
u ARS

3) cTpyKTypa MpOMOTOPOB MPOKAPUOT;

4) cTpyKTypa TEpMUHATOPOB MPOKAPHOT;

5) MOOHJIbHBIC TEHETUYECKUE DIIEMCHTBI;

6) MpOKapHOTHUUECKUE TOBTOPHI

2. TectupoBanue

Tema 9.
CTpykTypa reHoMa 3yKapuoT

1. CoGecenoBanue:

1)  snepHsblit TFe€HOM 9yKapuoT, IIPUYUHBI
130BITOYHOCTH TC€HOB;

2) CTpyKTypaI'€HOB 3yKapHOT, IPEPHIBUCTOCTH TCHOB;
3) HeQyHKIMOHATBHBIC KOIHU TEHOB, ICEBIOTCHBI,
[IPOLIECCUPOBAHHBIE IICEB/IOTCHBI;

4) nosropstromiasicst JTHK, pasmeps! 1 4ucIo KONui;

5) MyJIbTUTCHHBIC CEMEICTBa FCHOB,

6)  DBOJIOIMOHHBIC ACIIEKTBI MIOBTOPSIEMOCTHU
MMOCJICIOBATCILHOCTEH;

7) reHbl kimacca I, OCOOCHHOCTH CTPYKTYphI H
[PACIIOJIOKEHUS B XPOMOCOME;

8) skcmpeccusi TeHOB Kiacca I, poib  OENKOBBIX
(hakTOpOB B PETyJISALUN TPAHCKPUIIIUY;

9) rennr kmacca II, cBoiictBa PHK, komupyembix
reHamu kiacca II;

10) MexaHU3MBI PETyJISIHUN SKCIIPECCHU TEHOB

2. Tlpaktmueckas pabora «MeToasl 3aekTpodope-
TUYECKOTO Pa3/IeJIEHUs] HyKIIENHOBBIX KUCIOT»:

1)  wucropwus HCITOJIB30BaHUs MOJIEKYJISIPHO-
FeHETHYECKUX METOJI0B B  CyAeOHO-MEIUIMHCKOM
DKCIIEPTH3E (AHKananus, JAHK-¢dunrepnpusr,
FEHOMHAsl  JaKTWJIOCKONUS, TE€HOTHIIOCKOIMMYECKHN
aHaATN3);

2) metonbl RFLP, PCR, cexkBeHupoBaHus u Jip.;

3) munu- 1 Mukpocaresuutabie JJHK (VNTR, STR);
4)  TpUMEpHl  UCIIOJIb30BAHUS MOJICKYIISIPHO
TeHETUYECKUX METOI0B B KpUMUHAJIMCTUKE

10

Tema 10.

[ eHeTHUECKAsk HHKEHEPUS U

1. CobGecenoBanue:

1) sHIOHYKJIEa3bl PECTPUKLIUU;
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HEKOTOPBIE METOBI UCCIAEC0OBAHUA  [2)  moauMophu3m JUTHHBI PECTPUKIIMOHHBIX
HYKJIEUHOBBIX KHCJIOT (hparMeHTOB;

3) nonumMepasHas uenHas peaknus, I[P B peanbHOM
BpEMEHU;

4) merosl aHanu3a B3aumopeiicteus JIHK u 6enxos

- KOJIIOLMS, UMMYHOIIPEIUITUTALMSA, 3aIep>KKa B rede,
[J1a3MOHHBIN PE30HAHC;

5) HUCMONBb30BaHUE TPAHCIO30HOB B TIE€HETUYECKOM

MH)KCHEPHH;
6) wWcIogB30BaHME  BHUPYCOB B TI'CHETHYECKOM
MH)KCHEPHH;

6) wucnonb3oBaHue haros B TCHETUYCCKOM
MH)KCHEPHH;

7) KIIOHUPOBAHUE:

a) IUIa3MHJIHBIC U BUPYCHBIC BEKTOPBI;

0) KJlacCUYecKoe KJIOHUPOBAHHUE, TA-knonu-
poBaHue)

B) Gateway-KI0HUPOBaHHE;

r) Ou3umaruyeckas coopka JJHK mo I' ubcony

2. TectupoBanue

5 TEMBI JUCHUIIJIMHBI (MOAYJIs) 4151 CAMOCTOSATEJBHOI'O U3YUEHUS

TeMbl U151 CAMOCTOSITENIBHOTO U3YYEHHS HE MTPENYCMOTPEHBI.

6 OBPA3OBATEJIBHBIE TEXHOJIOTI'MH

Jlexiuu, MpakTHICCKUE 3aHATHS, COOeCeIOBaHHEe, TECTHPOBAHHUE.
Tewmbl nekmuii COOTBETCTBYIOT pasneny «4.3 ConeprkaHue pa3aesioB JUCITUTUTIHBI.

Ne Bunbr yueOHnbix 3anstuit  |OOpazoBarenbHasi TEXHOJIOTHS

n/n | HaumeHoBaHue paznena
Tema 1. TeMmarnueckas JICKIUS
MouekynsipHbie JlabopaTopHoe 3aHsITHE:

1 [MexaHu3MBI Jlexmus JIabopatopuoe |1. CobecenoBanue
dbopMupoBaHUs 3aHATHE 2. IlpakTrueckas paboTa
MPOCTPAHCTBEHHOMN «MeTobl BBIICTICHHS U
CTPYKTYpHI O€JIKOB cexBeHupoBanue JJHK

TemaTmueckast TeKIHs
JlabopaTopHoe 3aHsTHE:

Tema 2. 1. CoOecenoBanue:
2  |YpoBHH OpraHu3amu Tlexmus Jlaboparoproe 2. IIpaxkTuueckas padorta
P p " 3aHSATHE P cckad pabo
HYKJIEUHOBBIX KHUCTIOT. «MeToIbI KOJIMYECTBEHHOTO
onpeaeNneHus] HyKIEHHOBBIX
KHCITIOTY
TemaTmueckast TeKIHs
Tema 3. JlaGopaTopHoe 3aHsTHE
3 Tpancusmus u Jlexuus JlabopatopHoe |1. CoGecenoBanue
0COOEHHOCTH €¢ 3aHATHE 2. [IpakTrueckas padora
pEpPOrpaMMHUPOBAHUS «MeTobl KOJIMYECTBEHHOTO

oTpeIeTICHUST OSITKOBY
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TemaTnueckas JIESKIUI
Tema 4. JlabopaTopHoe 3aHsTHE:

4 Peruukanus [IHK u Jlexnus Jlabopatopuoe |1. CobecenoBanue
reHeTUYeCKas 3aHATHE 2. llpaktuueckas pabora «Metoj
peKoMOUHaLKA MOJINMEPA3HOM LIETHOU

[peaKIum
Temaruueckas gexuus
JlaGoparopHoe 3aHsTHE:
Tema 5.
Jlexums JIaboparopHoe |1. CoGecenoBanue
5 [Tpanckpunuus npo- u
3aHATHE 2. [IpakTrueckas pabora
PYKapHOT
«MeTtoapl [1LIP B peasibHOM
BpEMEHU
Temaruueckas jgexus
Tema 6.
Jlexnus JlabopatopHoe |[J/laGopaTtopHoe 3aHsTHE:
6 |AmonTo3
3aHATHE 1. CoGecenoBanune
2. TectupoBanue
Temarnueckas JICKUUS

7 Tema 7. JlaGopaTopHoe 3aHsTHE:

Penapanusa [JHK 1. CobecenoBanue
2. TectupoBaHue
TeMmarnueckas JICKUUS

8 Tema 8. Jlexums JIaboparopHoe |JIabGoparopHoe 3aHsATHE:
[ eHOMBI IPOKAPHOT, 3aHATHE 1. CobecenoBanue
FeHOMBI BUPYCOB U (haroB 2. TectupoBaHue

TeMmarnueckas JICKUUS
JlaGopaTopHoe 3aHsITHE:
Tema 9. 1. CobGecenoBanue
Jlexnus JlabopaTopHoe
9 |CrpykTypa reHoma SAHSITIE 2. [IpakTuueckas paborta
DYKapUOT «MeTo1bI 37eKTPOdhOpeTH-
YECKOTO pa3eeHUs
HYKJICHHOBBIX KHCIIOT)
Tema 10. T
eMaTH4YeCKast JICKITHS,
['eHeTHYecKass HHKEHEPHS
MpOCMOTp yueObHOro puibmMa
U HEKOTOPBIE METOIBI .
Jlexuus Jlabopatopuoe JlabopaTopHoe 3aHATHE:
10 |uccnenoBanus
3aHATHE 1. CobecenoBanue
HYKJICMHOBBIX KHCJIOT 5T
. TectupoBanue
7  OLHEHOYHBIE CPEJACTBA (MATEPHUAJIBI) JJIsI TEKYIIETI'O KOHTPOJISI

YCHEBAEMOCTH, TPOMEKYTOYHOM ATTECTALIMU OB YYAIOIINXCH 11O
TACLMILIVHE (MOJY.JIIO)

J1sl TeKymero KOHTPOJIsi yCIeBAeMOCTH CTYIEHTOB U IIPOMEXKYTOUYHOM aTTECTallM I10
UTOTaM OCBOEHHUS JUCHUIUIMHBI «MonekynaspHas OHONOTHs MPEANONIaracTcsl BbINOJIHEHHE
CaMOCTOSITENTbHON paboThl CTYJJeHTaMU 1O cieaytomlen popme, kotopas BxoauT B POC no nanHoU
JTUCLUILIUHE:
- BOIIPOCHI JUIsI coOeceI0BaHMs;

[IpennoxxeHubie

BOTIPOCHI

00 KaXIou TeMe

o0CyXmaroTcsi ¢

mpenoaaBaTcicM

WHIMBHIYAJIBHO, TIPEANOJIAraeTCs OlIEHKa U3YYEHHOTO Tociie coO0ece10BaHus.
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I[JIH HTOIrOBOIro KOHTPOJIA OCBOCHHUSA [IUCHMIIIMHBI IIpCajararoTcd BOIPOCHI A
MMOATOTOBKH K 3K3aMCHY U HpHMGpHLIfI BAapHUaHT UTOrOBOI'0 TCCTA MO JUCIHUIIIIMHC.

7.1 Bompocsl 1J1s1 codecel0BaHUS

Tema 1. MouiekyjsipHble MeXaHU3MbI (P)OPMHUPOBAHUSA
NMPOCTPAHCTBEHHOH CTPYKTYPHI 0€JIKOB.

XapaktepucTuka QyHKIIUNA OSIKOB
CaoiicTBa O€JIKOB, OIpeIeiieMble UMUHOKHUCIOTaMHU
CaoiicTBa 6€1KOB, ONpeesieMbIe CEPOCOIEPKALUMU AMUHOKHCIIOTaMU
[TprunHBI IPUCYTCTBUS TUCTUINHA B aKTUBHBIX IEHTPAaX ()EPMEHTOB
VYcnoBus B3aumopaeiictBus ructoHoB ¢ JIHK
XapakTepucTHKa HEKAHOHUYCCKHX aMHUHOKHCIIOT
@opMBl  CYIIECTBOBAHUS TMENTUIHOW CBSI3M, XapaKTePUCTHKA KaXJAOW U3 HUX,
pacmipocTpaneHue GOopM MENTUTHONW CBS3H B IIPUPOJIC
8. Xapaktepuctuka aemophuna
9. OO0pa3oBaHue NENTHIOB B IPUPOJIE
10. dusmonoruyeckue CBOICTBA MENTUAOB, UX BIUSHHE HAa OHMOJIOIMYECKHE MPOIIECCHI B

Noook~owhE

KIIETKE

11. Knaccudukanus ypoBHe#l opranu3anuu O0eiKoB; Oolpe/ielieHue YpOBHS OpraHu3auu

12. 3nayeHHe NEPBUYHON CTPYKTYPHI OCIKOB ISl BBIMIOJIHEHUS UX (PYHKIHIA

13. MenyeHHo 1 ObICTPO SBONIOIMOHUPYIOLTNE OCIKU

14. Tunbl O€TKOBBIX CIMpaeit

15. Xapakrepuctuka CBsized, MOAJEPKUBAIOIIUX BTOPUYHYIO CTPYKTYpY O€JIKOB, BHIbI
BTOPUYHOU CTPYKTYPBI

16. AMHUHOKHCIOTHI, 00pa3yrolue a-cuupaib, P-cTpykTypsbl

17. Xapakrepuctuka cTpoeHUs U QYHKIUN TOMEHOB

18. Crpoenue nakrodeppuHa kak Oeika, UMEIOLIETO pa3U4Hble MOJU(YHKIMOHATbHBIE
CBOMCTBa

19. Xapakrepuctuka cBs3eil, Mo Aep >KUBAIOLINX TPETUYHYIO CTPYKTYPY

20. Teopwust CTEpEOXUMHUECKOTO KOA PACTIONOKEHHUS aMUHOKHCIIOT

21. HampaBneHus 0enKOBOW MH)KEHEPUU

22. XapaKTepuCTHKAa KaTAINTHYECKH AaKTHBHBIX aAHTHTEN: OCOOCHHOCTH CTPOSHHUS,
BO3MOKHOCTh MCKYCCTBEHHOT'0 CUHTE3a. IlepcrieKTHBBI HCII0JIb30BaHMS

23. XapaKTepHuCTHKa IIANepOHOB M IIANIEPOHUHOB: 0COOEHHOCTH CTPYKTYpHI, (DYHKIIMU Ha
npuMepe manepoHuHoB E.coli

24. Oco0eHHOCTH CTPOCHUS OSIKOB C YeTBEPTUIHOM CTPYKTYPOHi, posiBIieHUe QYHKIIMNA HA
pUMeEpe ACITEITBHOCTH aICHUIIATIIKIIAa3hI

25. TopoupanbHas CTpyKTypa O€JIKOB Ha IPUMEpe XeJINKa3

26. OTnuuMs 4YETBEPTHYHOW CTPYKTYpHI OelKka OT OENKOBBIX KOMIUIEKCOB DPa3TUYHOTO
XapakTepa

27. CrtpoeHue nporeacom

Tema 2. YpoBHHM OpraHu3anuu HyKJIEHHOBBIX KHCJIOT

MuHOpHBIE a30THCTBIE OCHOBaHUSA. OCOOEHHOCTH CTPOCHHMSI, MECTa OOHAPYKEHUS
KoHdopmanuu KOMITOHEHTOB HYKJIEMHOBBIX KHUCIIOT

Cps131, moiep>KUBarolIre BTopuuHyto cTpykTypy JAHK

Xapakrepuctuka nomumoppusix Gopm JTHK

el N =
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5. IlonoxwurensHas U oTpuniatenbHas ceepxcnupanmzarus JHK

6. dopmyna pacuera nopsaka 3ameruienus JJHK

7. Tomnouzomepasbl. DyHKIIMK TOATUIOB H3oMepa3. KaTrenanbl

8. JByrskeBsie PHK. OcobeHHOCTH CTpOSHHS

9. OpnnotsixeBbie PHK. YpoBHU opranu3aiiuy, MpUHIKIIB OpraHU3aINH
10. OcoGeHHOCTH CTIKHHT-B3aUMOACHUCTBUS B TPeTUUHOH cTpykType TPHK
11. Crpoenue pPHK

12. Crpoenue MPHK, rsPHK, msPHK, MuPHK

13. Hekanonmueckue ¢pyakuuu PHK

Tema 3. Tpancasiuus 1 0COOCHHOCTH ee PeNpOorpaMMHUPOBaHUS

1. AkrTuBanus aMHHOKHCIIOT

2. Crpoenue pudocom

3. Pubocomansnas PHK

4. Dranbel OuocuHTe3a Oenmka Ha pubocomax, (YHKIMHM KOMIIOHEHTOB B MOMEHTHI
TPaHCIISIHN

5. Perymsumm TpaHCIALWHW; OSTanbl PETYISALWW; YYaCTHUKU PEryJSUH; Tay3bl
TPAHCIISIMN; TIEPEKOANPOBAHNE TPAHCIIALIIH

6. PenporpammupoBaHHe TPaHCIALUH, TPUMEPHI PEIIPOrPAMMHUPOBAHUS

Tema 4. Peruiukanusa JJTHK u renerudyeckasi pekoMOMHaumst

1. ®epmentsl perumnkanuu JHK: JJHK-nonmumepassl, JIHK-npaiimaser, JJHK-nmurassr, JJHK-
xenaukasbl, SSB-0enku

2. XapaKTepuCTHKa Hadyaja peruTUKaIIH

3. Ocobennoctu permkanuu E.coli:  ¢depMeHThI, 53Tambl pemMKaluU, PeryJsius
peTUTHKAIH

4. Pennukanus y 3yKapuoT: OTJIMYUTENIbHBIE MPU3HAKH, (EPMEHTBHI PEIUIMKAIMH; STarbl
peTUTHKAIH

5. OcobeHHOCTH peruIMKaluu TejaoMep, npodieMa «Hepoperummkanun JJHK»

6. OOparHas TPaHCKPHIIINS: XapaKTEPUCTHKA PEBEPTa3, ITAIbl 00PATHOW TPAHCKPHUTIIIHIH;
NEPCHEKTUBBI UCIIOIb30BaHUS TPAHCKPHUIITA3

7. XapakTepucTtuka oOuiei pekomOnHanuu: pepMeHTHl, MPOIECCH PEKOMOMHALIMH

8. XapakrepucTuka cait-cnenuduyeckoil peKoOMOMHAIMKI: OCOOEHHOCTH; (PePMEHTHI CalT-
cnenuduueckoil peKoMOWHAIIUU, TTPOIIECCHI CalT-crienuPpruieckol peKOMOWHAIINH.

Tema 5. Tpanckpunuusi Npo- ¥ IYKApUoOT.

1. EauHMIBI TPAaHCKPUMIMU IIPO- U 3yKapuoT. CocTaB, QyHKUIUU.

2. DTtambl TpPaHCKpPHUIIUMHU Mpokapuor Ha mnpumepe E.coli; ocobGeHHOCTH cTpoeHHS
TPAHCKPUITOB, PEPMEHTHI TPAHCKPUIILIUHU, PETYIISUS TPAHCKPUIIIIH.

3. Tlo3uTuBHas M HEeraTUBHAs TPAHCKPHIILUSA Ha MpUMepe sKkcnpeccuu lac-onepona E.coli.

4. OcOOCHHOCTH CHCTEMBI PETYISAIMK TPAHCKPUIIIIMM HA MPUMEpe TPUNTO(PaHOBOTO trp-
OIIEpOHa.

5. Perymsmus tpanckpunimu Oakrepuodara X: JU30T€HHBIM U JUTUYECKUH CIOCOOBI
cymiecTBoBaHUA (ara X, OCHOBBI NIEPEKIIOUYEHUS CIIOCOO0B cyliecTBoBaHMs (ara X.

6. Tpauckpumusi y SyKapuot: (pepMEeHTHI TPAHCKPHIIINHU, padoTa «IIMHKOBBIX ITaJIbIIEBY,
«JICMIIUHOBOM MOJIHUMW»; BIIMSHUE HHXAHCEPOB, CAMJIECHCOPOB M aJaNTOPHBIX DJIEMEHTOB Ha
TPAHCKPUIILIHIO TPOKAPUOT.

7. Menuatopbl TPaHCKPHUIILIKH, BIUSHIE MEAUATOPOB Ha X0 TPAHCKPUIILIHH.

8. OOmas perynsnus TPaHCKPUIIUU Y OyKapuoT: u3MeHeHuss B ymakoBke JIHK;
HUHCYJIATOPHI, prHHOMaCLHTaGHbIe HU3MCHCHUA B TCHOMAX; IMMUHYILIUA, ICKOHACHCAUA XpOMAaTHUHA.
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9. KoanentHsie MOAM(UKAIIMNY THCTOHOB: alleTUINPOBaHue, pocopuaupoBaHue.

Tema 6. Anonto3

1. XapakrepucTHKa amonTo3a, HEOOXOIUMOCTh aronTo3a i JKU3HH WHAMBHIYYMA,
MOCIIEACTBHS MIOTEPH KOHTPOJISI HAJl allONITO30M.

2. OTnuuums anonTo3a OT HEKpo3a M KaHIeporeHesa.

3. Xop amonTo3a, XapaKTepUCTHKA TPYII MOJCKYJ, 00SCIIEYUBAIONIUX allONTO3: KaCIasbl,
agantepHble 0enku, 6enku TNF; 6enku cemeiicTBa Bel-2.

4. MexaHnu3Mbl 00pa30BaHUs Kacmas.

5. Penenropsr anomnro3a.

6. Kilerounbie H3MEHEHHUS TIPH ATIONTO3E.

7. Peanmsamnms amonros3a; XapakTepUCTHKAa Oenka p-53, TOCIEACTBUS MPEMSATCTBUH
HOpPMaJIbHOTO ()YHKIIMOHHPOBaHUs Oenka p-53.

8. Amnonrto3 y BUY-uHpUIMpPOBaHHBIX.

Tema 7. Penapauus JIHK

1. Cnonranssle n uHayLHpoBaHHbIE oBpexaeHus JTHK.

2. Tuns! noBpexaennii JJHK.

3. Ilpsimas v SKCIM3UOHHAS peraparys; CyIHOCTh, CXOJACTBO U Pa3INIHE; IPAMEPHI.

4, depMeHTHI penaparuu: JAHK-rmmko3mia3sbr: SHOHYKIIea3a 1
dbopmamunonupumuana-AHK-rmuko3unasa (Fpg), Mut T u Mut y E.coli.

5. HyxkneoruaHasi SKCIM3UOHHAS pernapanusi, CylIHOCTb, 3Tallbl.

6. Penapanms ommbok permmkanuu JJHK.

7. TlocTpermmkaTuBHAs (PEKOMOWHAHTHAS) peraparms.

8. SOS-penapanusi.

Tema 8. I'eHOMBI IPOKapHOT, TeHOMBI BUPYCOB U (paros

1. Crpykrypa OakTepuasbHOH XpPOMOCOMBI: pa3MEpPbl T€HOMOB, CTPYKTYpPbI pEIlIMKAIUH,
paMKH CUYMTHIBaHMSA U onpesieNieHre QyHKIMM Oernka.
AnanTanusi NpoKapuoT K YCIOBUSIM OOUTaHUS.
CrtpyKTypa reHOB NIPOKapHUOT, ONIEPOHBI TPOKAPHUOT.
[Mnasmunnsie JIHK, renst mnazmunseix JJHK; knaccudukarus miazmu.
Crpykrypa R-mma3muel.
Tpancmno3onsl, [S-351eMeHTHI.
MexaHu3MBbI IepeMeleHHsI MOOMIIBHBIX 3JIEMEHTOB OaKTepuil.
['eHeTnyeckass K3MEHYUBOCTh OAKTEPUH.
JKv3HEeHHBII MK BUPYCOB.
0. PHK- u IHK-conepxamue Bupycbl. OCOOCHHOCTH CTPOCHUSI, CXEMBI PETUTUKAITUH.
1. Tunel B3auMOAEWCTBUS BUpPYCa C KIETKOM-XO3SIMHOM: MYyTH WHQEKIWHU, KU3HEHHBIE

RO ~NoO WD

IUKITBI.
12. Xapakrepuctuka reHoMmoB: (ara 1, Bupyca SV40, dpara ¢p174, para M13.
13. PeTtpoBupyCHLI.
14. Crpykrypa BUY, pennukaruBubiil nuka BUY.
15. TIpoucxosxaeHue u pojb BUPYCOB B IBOIIOILUH.

Tema 9. CTpyKkTypa reHoMa 3yKapuoT

OTnuamsi TeHOMA PYKapuOT OT TEHOMOB ITPOKAPHOT, BUPYCOB U (Daros.
Buael nociienoBaTenbHOCTEN HYKJIEOTHIOB T€HOMA 3YKapHUOT.
CTpyKTypa reHOB 3YKyapHoOT.

['eHb1, KOgUpPYIOUTUE OCIKU U PEryISITOPHBIC DJIEMEHTHI THUX TCHOB.
Pu6ocomubIe TeHBI.

oW
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6. I'ensi TPHK.

7. T'uCTOHOBBIE FEHBI.

8. TanaemHbIe OBTOPHI.

9. Carrenurnas JJHK.

10. OnxoOreHbl U aHTHOHKOT€HBI.

Il. TpaHcno30HBI, pETPOTPAHCIIO30HBI, PETPONO30HBI: CTPYKTYpPHAsI OPraHU3aLIUs.
12. IIporpamma «I'eHOM YemoBeKay.

13. ®usudeckne KapThl HU3KOTO U BHICOKOTO Pa3pelIeHIs] TEHOMOB.

14. CrpykTypa reHoma 4ejoBeKa.

15. I'eHOMBI MUTOXOHJPUH U TUIACTUM, UX PEIUIUKALIMSL.

16. IMTomumopdusm mTAHK u sBOmIONINS yenoBeka, npoucxoxaenue JJHK-opranen.

Tema 10. I'eneTnueckas HHKCHEPHUS U HEKOTOPBIC METOAbI HCCTICT0BAHUSNA
HYKJII€HHOBBIX KHCJIOT

1. Kuneruka peacconuanuu, rmiasienue u omxur JJHK.
2. JIHK-dunrepnpusr.
3. T'mbpwmmsanms in situ, [TIIP.
4. CexBenuponanue [JHK.
5. TlomyueHne MOHOKJIOHAJIBHBIX aHTHUTEIL.
6. Pecrpuxnusa JJHK.
7. Omnpenenenue miaByuyei miaorHoctu JJHK.
8. Ilomyuenue Bekropubix JJHK, xumep, pekombunantubeix JJHK.
9. Meron Makcama-I'unbepra-Ceepyiosa:
10. JlokasaThb cocTaB MOCIEA0BATEIbHOCTEH:
| Bapmanrt: 5'-A-JI-O-C-T-T-O-JI-C-JI-3'
Il Bapmant: 5'-G-C-T-A-A-G-C-T-A-G-3'
11. Xumuueckuil CHHTE3 T€Ha: YCIOBUS, TTOCIEI0BATEILHOCTh OMEpaIlUii..
12. Tenernueckas TpaHcopMarllys, MOTy4eHUEe TPAHCTEHHBIX PACTCHHIA.

Kputepun ounenku:

- OLEHKA «OTJMYHO» BBICTaBJISAETCS CTY/ICHTY:

eciii mpodjeMa pacKpbiTa IOJHOCTbIO, MPOBEAEH TIHIATEIbHBIM aHalu3, HHQOpMAaIUs
CUCTEMAaTU3UPOBAHA U JIOTUYECKU CBSI3aHA;

- OLEHKA «XOpOLIo» - eclu IMpo0ieMa JOCTaTOYHO pacKpbiTa, NPOBEAEH aHANuU3,
nH(popMaIus mocieaoBareIbHa CUCTEMaTH3UPOBAHA;

- OLIEHKAa «yJI0BJETBOPUTEJIbHO)» - €CJIH Mpo0JIeMa pacKpbiTa HE MOJHOCTHIO, BBIBOJbI HE
000CHOBaHbI, HHPOPMaIKs HE COBCEM OCIIE0BATEIbHAS;

- OLEHKA «HeY/AOBJIETBOPUTEJBbHO» - €ClIM TMpobjeMa HE pPACKpbITa, BBIBOIBI
OTCYTCTBYIOT, HH(GOpMAIUs HE CBsI3aHa, HETIOTUYHA.

7.2 Tect CAMOKOHTPOJISA
1. C KoHUEeBbIE AMHHOKHCJIOTHI B 0€JIKAX OTIIEILIAIOT
1) Jlunentuma3ssi
2) AMUHOIICNITH/IA3bI
3) KapbOokcunentuaassl
4) XuMOTpUIICHH

2. Tunbl BTOPUYHOI CTPYKTYPbI 0€J1KOB
1) KonmareHoBas cnmpaiib

2) a-crupalib

3) I'mobOyna

4) Ckiaamyatelii JUCT

5) Craruyeckuii KIyooK
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3. CynepBTOpHMYHbIE CTPYKTYPhI B OeJIKax
1) a-cnmpanb

2) b-ckmamguaThlii cioi

3) IOMEHBI

4) b-usru6

5) B-koupopmarus

7) Z-xoHpopmarus

4. HartuBHasi koH(popManus 6eIKa XapaKkTepusyercsi
1) MakcuMalbHBIM KOJUYECTBOM KOBAJICHTHBIX CBS3CH

2) BBICOKOH CTaOMILHOCTBIO

3) MakCHMaJIbHOW dHEepruei

4) MaKCHMaJbHBIM KOJHYECTBOM CIa0bIX CBA3CH

5) He 3aBUCHUT OT aMMHOKHCIOTHOM ITOCIIEI0BATEIbHOCTH

5. Juas pynkunonupoBanus JHK-nonmmepaspl He06X0auMbI
1) Je3okcupubonykineo3ua-5-rpudocdars

2) Jlezokcupubonykiieo3ua-3-tpudochars

3) Je3okcupuboHykiaeo3ua-5-audocdars

4) Je3okcupubonykieo3ua-3-audocdars

5) Pubonyxneo3un-5-rpudocharst

6) Pubonykieo3ua-3-rpudocharst

7) Ipaiimep H. Marpuna-/IHK

6. Ilopsimok mporexkanusi peakuuii omocunresa orcraromeii nenu JJHK B K.coli
1) Pacruteranue ayrmiekca JJHK

2) Cunres 3-5-pochoandhupHbIX CBA3EH MEKIY HYKICOTHIAMH
3) Bripesanue mpaiimepa u 3acTpoiika oOpa3oBaBIIeiics Operm
4) BBe/cHHE OTPHUIIATEIBHBIX CYIEPBUTKOB

5) OO6pa3oBanue mpaiimepa

6) CuuBka ¢pparmenToB Okazaku

7. s TPAHCKPHUIIIIUH HEOOXO0AMMbI KOMIIOHEHThI

1) JHK-momumepasa

2) mpaimep

3) PHK-momumepasa

4) ne3okcupubOHYKICo3u1-5-TprudochaTs

5) pubonykieo3ua-5-tpudochars

6) puboHykIc03ua-5-MOHODOCHATHI

7) JHKH - PHK I - nurasa

8. Tlopsiaok peakiuii HAa HAYAJIbHOM CTAANU TPAHCKPUIIIIHH
1) OO6pazoBaHuE 3aKPBHITOrO IBOWHOTO KOMILIEKCA

2) BsaumogpetictBue PHK-monmMepassl ¢ mpoMoTopom

3) BO3HHKHOBEHHE OTKPBITOTO IBOMHOT'O KOMILIEKCA

4) TlnaBieHue IBOWHON CITUpaid

5 )3ambikanue nepBoit pochoaurpupHON CBAZU

6) IlpucoenuHeHHe HAYAILHOTO HYKJICOTH A

7) IlpucoenuHeHne BTOPOrO HYKICOTHIA

8) Tpaucnokaruss PHK-momumepassr

9) OcBoboxuaenue curma-gpakropa PHK-mommmepassr

9. IlociienoBaTeJbHOCTH COOBITHII B poIecce JTOHTANMH TPAHCIASAHH
1) Peaxius TpaHCIENTH AN

2) Tlpucoenunenwue smoHratopaoi amuHoami-TPHK k yaactky A

3) MHorokpaTHoe OBTOPEHHUE YKa3aHHBIX 3TAIOB
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4)

10.

1)
2)
3)
4)

11.

1)
2)
3)
4)
5)

12.

1)
2)
3)
4)

13.

1)
2)
3)
4)
5)

14.

1)
2)
3)

15.

Tpancnokamus puObOCOMBI

Iinasaenune THK - 3To nmpouecc:
peHaTypauuu
pasaenenus ueneit JJHK
BOCCTaHOBJICHUS ABYXLEIIOYEUHON CTPYKTYPBI
JICHaTypaluuu

Or:xur IHK - 310 npouecc:
JIeHaTypaluu
peHarypanuu
pasaenenus ueneit JJHK
BOCCTAHOBJICHUS JIByX1LIETIOYEUHOU CTPYKTYPBI
BOCCTAHOBJICHUS OJTHOLIETIOYEUHON CTPYKTYPBI

CexBenupoBanue /JHK:
MPOLECC ONPEAEIEHU MOCIEI0BATEIIBHOCTH HYKIIeoTH10B B JITHK
MIPOLIECC ONPEAEICHHUs MTOCIEN0BATENbHOCTH HYyKIeoTu10B B PHK
H€06XOI[I/IMO JJIA BBIACJIICHUA I'CHOB
HEOOXO0UMO IS CO3JJaHMsI PEKOMOMHAHTHBIX TEHOMOB

HHonmumepasznas uennas peakuus (IIL[P):
METOJ IoJy4eHus 6obloro konndyecrsa konuil pparmenta JJHK B kinerkax Gakrepuit
METO/]] ToJy4eHHs OonbLIoro koaudyectsa konuil pparmenta JJHK B npobupke
nporecc ammianukanuu pparmenToB Mosiekyinsl JJTHK
IPOLIECC MOTYYEHHS] pPEKOMOMHAHTHBIX TEHOMOB
IIPOLIECC OIPENETIECHMS ITOCIIE0BATENBLHOCTH HyKIeoTH10B B JIHK

Yuacrok IHK, ¢ kortopsim cBsi3biBaercsi PHK-nosmmmepasa, HazpiBaercs:
IIPOMOTOP;
TEPMHHATOD;
TPAHCKPUIITOH.

B peniukanuu IHK yuyacTByeT cOBOKYNHOCTH hepMEHTOB U (€JIKOB. KOTOpPbIEe

o0pasymoT:

1)
2)
3)

16.

1)
2)
3)

17.

1)
2)
3)

18.

1)
2)
3)

peruukasy;
pECTpUKTa3y;
permcomy.

BHY nopa:xkaer:
CUCTEMY MIMMYHHTETA,
KJIeTku T-xenmepsr;
COOTBETCTBYIOIINE OPTraHbl;

Beaxu-manepons! (molecular chaperones) sto:
oOciyxuBatole (GpoiIauHr;

HYKJICOIUTa3MUHBI (O€TIKH COOPKU HYKJIIEOCOM B SI/IpE);
rpymna 0eJIKoB TeroBoro 1moka, hsp 70-Bip (heat shock proteins);

DoJIAUHT - IpoLecc:
(dbopMUpOBaHUS IPOCTPAHCTBEHHOM CTPYKTYpPHI OeliKa;
CTAHOBJICHUS] TPETUYHOMN CTPYKTYpHI O€JIKa;
00pa3oBaHue ONPEAEICHHBIX CKIaJ0K, U3rM0O0B B MOJUIENTUAHON LenH;
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19. Penarypanusi 3T0 BOCCTAHOBJICHHE:

1) Ti00yNsIpHOM (POCTPAHCTBEHHON) CTPYKTYPHI OCIIKa;

2) ero (GyHKIMOHAILHON aKTHBHOCTH,

3) cHavaja BTOPUYHOM CTPYKTYpHI (a-crimpaiiu, P-ciiou, u3ruobn)

20. I'mcToHBI - ITO OeJIKH:

1) oOecneuunBaromue komnaktHyo ykiaaky JJHK B xpomarune (xpoMocoMax);
2) simep OOJIBIIMHCTBA OPraHNU3MOB;

3) momIepKUBAIOT CTAOUIBHOCTh UX FCHOMA,

Kpurepun oneHku:

- OLEHKA «OTJHYHO)» BBICTABIIACTCS CTYJICHTY, €CIIM BHITIOJIHEH MTOJHBIN 00beM paboThI,
4yT0 cooTBeTCTBYET 85-100 %0;

- OLIEHKa «XOPOLI0» BBICTABIISCTCS CTYACHTY, eciu BbinosHeHo 70-84 % paboTsr;

- OLIEHKA «yJ10BJIETBOPUTEIbHO)» BBICTABISAETCA CTYEHTY, €CJIU BBIOIHEHO 52-69 %0
paboTsr;

- OIIeHKA «HEeYJIO0BJIETBOPUTEIBHO» BBICTABISICTCS CTYACHTY, €CIIU BBIIIOJHEHO MeHee 51
% paboTHI.

7.3 Bomnpochl 1Jis1 NOATOTOBKH K IK3aMeHY

AMUHOKHUCIOTHBIM COCTaB - HEKAHOHUYECKUE aMUHOKHUCIIOTHI
. KodepmentcpssbiBatomiye pepMeHTbl, CyOJOMEHbI; CTEPEOXUMUYECKHH KOJT; a03UMBbI
@onAMHT, MOJIEKYJISPHBIE IIAIIEPOHBI, AIIEPOHUHBI
CrpyKTypa CI0XKHBIX OEITKOB

Kondopmanus KOMIIOHEHTOB HYKJIEHHOBBIX KHUCIIOT

Yposuu opranuszanuu JHK

[Tonmumopdusie cucremsr JJHK

®opmer IHK

Ceepxcrmpanuzanus JJHK

0. Buasl PHK, ux cTtpykTypHas opranuzaius

1. Hexanonuueckue ¢pynxnuu PHK

12. Crpykrypa PHK-conepxamux Bupycos

13. Crpykrypa JJHK-conepxamux BupycoB

14. Twunsl B3auMOJeHCTBUS BUPYCOB C KIETKOW-X03IMHOM

RBoOoo~NoORwNE

15. Crpyxrypa ¢ara 1, Bupyca SV40

16. CrpykTypa BUpyca IMMYHOJe(pHILINTA YeIOBEKa
17. CrpykTypa reHomMa NpoKapuoT

18. CrpykTypa miaa3mMusl

19. TMoxBmKHBIE AIIEMEHTHI T€HOMA MPOKAPUOT

20. XapakTepHcTHKa T€HOMa YYKapuOT

21. CrtpyKTypa reHOB, KOAUPYIOIINX OCITKH

22. CrtpykTrypa pubocOoMaIbHBIX T€HOB

23. Tensr TPHK

24. THCTOHOBBIE T'€HBI

25. TlomBmKHBIE TEHETUIECKHE DIIEMEHTHI 9YKapUOT: TPAHCIIO30HBI H PETPOTPAHCTIO3OHBI
26. T'eHOMBI MUTOXOHJIPHIA U XJIOPOILIACTOB

27. ®epmentsl perumkanuu JJHK

28. Drambl perMKaluy y Ipo- U 3yKapuoT

29. OOpaTHast TPaHCKPHITIIUS

30. OO6mmas u caitT-cnenuduueckas peKOMOMHALINS
31. TpaHCKpUIIIHS MPO- U SYKAPHUOT

32. Perymsiuus TpaHCKPHIILUH Y IPO- U 3yKapUOT
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33. DTanbl TpaHCISIUU U €€ perporpaMMUPOBAHNE
34. TIporpammupyemasi KJI€TOUYHas CMEPTh
35. MeTtozsl Hccae10BaHNs HyKJICHHOBBIX KUCIIOT

Kpurepum oneHku:

- OLEHKA «OTJHMYHO)» BBICTABISAETCS CTYACHTY:

eclii TpoOJieMa pPAcKphITa IMOJHOCTHIO, MPOBEACH TIIATEIBHBIA aHAIW3, WHGOpMAIUs
CUCTEMAaTU3UPOBAHA U JIOTUYECKU CBSI3aHA;

- OLEHKA «XOPOLIO» - €CIIH MpobiieMa TOCTaTOYHO PACKPHITA, IPOBEIEH aHAIN3,
nH(popMalus mocieaoBaTeIbHa CHCTEMaTH3UPOBAHA;

- OLIEHKa «yJI0BJIETBOPUTEJIBLHO) - €CIIU ITP0OJIeMa paCKphITa HE MOTHOCTHIO, BHIBOIBI HE
000CHOBaHbI, HH(OPMALIKS HE COBCEM MOCIE0BATEIbHAS;

- OIIeHKA «HEYA0BJETBOPUTEILHO» - €CIIU ITpo0JieMa HE PACKPbITa, BEIBOIbI
OTCYTCTBYIOT, HH(OpMAIUs HE CBsI3aHa, HEJIOTUYHA.

8 CHUCTEMA OLIEHUBAHMUSA IVIAHUPYEMBIX PE3YJBTATOB OBYUYEHUS

BAJIVIBHAS CTPYKTYPA OHEHKH

MunnmansHOe 1| MakcumanbHOe
No ®opMa KOHTPOI aTTeCcTalluu 11l aTTEeCTalluu
KOJINYECTBO KOJINYECTBO
OasIoB OasIoB
1 [[TocemeHnue nexnuu 0,5 0,5
NTOI'O 5 5
2  |CobecenoBaHue MO0 W3YYEHHBIM TEMaM 3 5
NTOI'O 24 40
3  |[TectmpoBaHuWe, BHIIOJTHEHNE MPAKTHYECKOW PabOTHI 2 S)
NTOTO 18 45
4 |Dx3ameH 5 10
NTOT'O 52 100

9 YYEBHO-METOANYECKOE U UH®OPMALIMOHHOE
OBECIIEYEHMUE JUCHUIIVINHBI

9.1 OcHoBHas JIUTEpPaTYypa

1. Vuncon, K. IIpuHuumnel u mMetoabl OMOXMMHUU M MOJIEKYJSPHOH OHOJOTHH :

yueOHOe

nocobue / K. Yuncon, JI. Yonkep.- 2-e usn. (311.). - Mocksa : Jlabopatopus 3Hanuit, 2013. - 848 c. -
ISBN 978-5-9963-2126-1. - Tekcr : anekTpoHHBbIH // JlaHb : 37eKTpOHHO-OMOINOTEUHas cUcTeMa. -
URL.: https://e.lanbook.com/book/8811 (mara obGpamienus: 28.06.2019). - Pexxum mocryma: ajst
aBTOPU3. MTOJIb30BATEICH.

2. Mymkambapos, H.H. Monekynsipaas 6uonorusi: yaeoHoe ocooue / H.H.
Mymkambapos, C.JI. Kysuernos. M.: OO0 «MeauuuHckoe uHpopManmonHoe (1ara oOpaiieHus:
11.08.2019).arenrcTBO»,  2007. [DnexTponHsIit pecypce]. - URL:

http://bookre.org/reader?file=369617&pg=4.

3. MonekynspHas OMOJIOTHUS : MOJIEKYJISIpHbIE MEXaHU3MbI XpaHEHHsI, BOCIPOM3BEACHUS U
peanu3anuu reneTudeckoi napopmaruu: yueonoe mocooue / C.b. bokyr, H.B. I'epacumoBuy, A.A.
Mwmtotud.  Muuck @ Beicmas mkoma,  2005.  [Onextponnmlii  pecype]. - URL:
http://bookre.org/reader?file=636655&pg=4.
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9.2 /lomosiHUTEJIbHAS JIUTEPATYPa

1. Kopouxkun JI.W. BBenenue B reHeTuKy pazsutus. - M., 1999.

2. MomnekynsapHas OHOJIOTHA. CTPYKTYypa U QyHKIMHK OenkoB: yuyeoHoe mocooue / [lox pen.
A.C. Coupuna. M.: Beiciras mkomna, 2002. [Dnektponssiii pecype]. - URL: http://bookre .org/
reader?file=1335636.

3. Msuguna .. OcHOBBI MOJIEKYIISIpHOM Onosioruu [ DIeKTpOHHBIN pecype] : yuebHoe
nocobue / .M. MssuauHa. - DJIeKTPOH. TEKCTOBBIC TaHHbIE. - M. : PocCHiiCKMiA YHUBEPCUTET APYKObI
HapooB, 2011. - 156 c. - 978-5-209-03956-3. - Pexxum nocryna:
http://www.iprbookshop.ru/11572.html

4. Ilarpywmes JI.N. Dxcnpeccus reHos. - M.: Mup, 2000.

5. CremanoB B.M. Ctpykrypa u ¢pyHkuun 0eiakoB. - M.: Beicimas mkomna. 1996. - 335¢.

6. Ou3uoiOrHs M MOJIEKYJSpHAs OMOJOTHsS MEeMOpaH KJIEeTOK: yueOHoe mocobue / A.l.
Kamxkun, M.C. Kucenera. M.: Axkagemus, 2008. [Dnekrponnsnii pecypc]. - URL:
http://bookre.org/reader?file=1333752&pg=584.

9.3 IIporpammHoe oGecrieueHue

I. Windows 10 Pro

2..WinRAR

3. Microsoft Office Professional Plus 2013

4. Microsoft Office Professional Plus 2016

5. Microsoft Visio Professional 2016

6. Visual Studio Professional 2015

7. Adobe Acrobat Pro DC

8. ABBYY FineReader 12

9. ABBYY PDF Transformed

10. ABBYY FlexiCapture 11

Il. ITporpammuoe obecrieuenue «interTESS»
12. CnpaBouno-npaBoBas cucteMa «KoHcynbranTllmiocy, Bepcus «aKkcnepT»
13. TIO Kaspersky Endpoint Security

14. «Antumiaruar.BY3» (MHTEpHET - Bepcus)
15. «AHTHIUIaruaT- UHTEPHET»

16. Microsoft Office PowerPoint

9.4 TIpodeccuonaabHble 62361 JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHBIE CHCTEMBbI
COBpPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOT Uil

1. http://molbiol.ru/ - Mmonekynsipuast Guonorus
2. http://www.bionet.nsc.ru/vogis/ - becrinathas nmonHasi Bepcusi BectHrka BaBuinoBckoro
O6mectBa ['eneTnkoB u CeneKIMOHEPOB.

3. http://www.ncbi.nlm.nih.gov - KaTaJjior ISt MIOUCKa pedepeHTHBIX
MOCJIeI0BATEIBHOCTEHN /1JIsl HOCTPOEHUS (PUITOTEHETUYECKUX JIPEB.

4. http://www.ebi.ac.uk/Tools/sss/ncbiblast/ - 6a3a JAHHBIX HYKJICOTHUIHBIX
ITOCJIEI0BATEIbHOCTEN

5. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WNuTepuer BepCHs

MEKIyHAPOIHOTO KypHaIa M0 OHOXMMUU U OMOXMMHUYECKUM aCleKTaM MOJICKYJISIPHOW OHOJIOTHH,
OMOOPTraHUYECKOW XUMHH, MHUKPOOHMOJIOTUH, MMMYHOJIOTUH, (U3UOJOTHH U OHOMEIUIIUHCKUX
HCCCIIEN0BAHMM.

6. Hayunas osnexktponHas Oubnmoreka eLIBRARY.RU [Dnektponnsiii pecypc| URL:
https://elibrary.ru/. Kpynueitmuii poccuiickuiit nHGOPMaMOHHOAHATUTUYECKHI TTOPTal B 001aCTH
HAyKH, TEXHOJIOTUH, MEAUIIUHBI 1 00pa30BaHus, colepKaiiuii pedeparbl U MOJTHBIC TEKCTHI 0oJice
26 MJTH Hay4YHBIX CTaTeH U MyOIMKAIIM, B TOM YHCJIE JJIEKTPOHHBIE Bepcruu 6oiiee S600 poccuiickux
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Hay4YHO-TEXHUYECKUX JKYPHAIOB, U3 KOTOPBIX Oojiee 4800 )ypHaIOB B OTKPHITOM JOCTYIIE.

7. FOPAUT [DnextponHslii pecypc] : saekTponHas 6ubmmorexa. I5C FOpaiit - caiit s
MOMCKA M3JaHUN W JIOCTyINa K TEKCTy HM3/IaHUSl B OTCYTCTBHE TPAJAMIIMOHHOW NEYATHONH KHUTH. -
JIocTyn K MOJHBIM TEKCTaM IO mapojw. - Pexum mocryma: https://www.biblio-online.ru. (marta
oOparieHus:

8. buorexnonorus: 3JeKTpoHHas Bepceus xkypHana. URL:
http://www.genetika.ru/journal/. IlyGnukyrOTCS CTaThM, KacaloOlIHeCs CO3JAaHHS MHKPO- H
MaKpOOPTaHU3MOB C TIOJIE3HBIMH CBOWCTBAMH Pa3IMYHBIMH METOJAaMH, B TOM YHCIIE METOJaMU
METOIaMU TeHETHYECKOW WH)KEHEPHUH.

9. I'eneruka: 3JeKTpoHHas Bepeus xkypHana. URL:
http://www.naukaran.com/zhurnali/katalog/genetika. XXypuan «I['eHeTnka» myOIHKYyeT pe3ylbTaThl
3aBEPIICHHBIX OPUTHHAIBLHBIX HCCIEIOBAHUN B Pa3jIMYHBIX O0JIACTSX COBPEMEHHOU I'eHeTHKH. B
apX¥Be )KypHaJia IPEJICTaBICHbl TCOPETUYECKHIE M 0030pHBIC CTAThH, IPEIICTABIISIONINE HHTEPEC IS
POCCHUICKOTO U MUPOBOTO T€HETHYECKUX COOOIIECTR.

10 OBECIHIIEYEHHUE OBPA3OBATEJIBHOI'O MPOLECCA JJIsA JINL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31OPOBbs 1 UHBAJINIOB

Y4eOHble ©  y4eOHO-METOAMYECKHE MATepHAbl Ui CaMOCTOSATEIBHOW  pabOThI
o0ydJaromuxcs U3 YHucia WHBAJIUAOB U JIMIl C OrPAaHHYEHHBIMH BO3MOXHOCTSIMH 310poBbs (OB3)
MPEJOCTABISAIOTC B (popMax, aganTUPOBAHHBIX K OTPAaHHYCHHSIM WX 370POBbS WU BOCIPHUSATHS
nH(popMauu:

Jlnis cnenbix U c1abOBUASIINX:

- JeKuud OoQOPMIIIOTCS B BHJE DJIEKTPOHHOTO IOKYMEHTA, JOCTYIMHOTO C IOMOIIBIO
KOMIIbIOTEpA CO CIEIMATU3NPOBAHHBIM IIPOIPAMMHBIM 00€CIICUCHUEM;

- TIMCBbMCHHBIC 3aJlaHUA BBIIOJHAKOTCA Ha KOMIIBIOTEPE CO CHCHHUAIIM3UPOBAHHBIM
MIPOrPaMMHBIM 00€CTIeYeHUEM, UITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTcst HHAMBUAYaTbHOE paBHOMEpPHOE ocBelieHne He meree 300 okc;

- Ui BBIMOJHEHHS 3aJaHUsS TPU HEOOXOTUMOCTH TMPEIOCTABIAETCS YBEIHMUMBAIOIIEE
YCTPOMCTBO; BO3MOKHO TaKe UCII0JIb30BaHHE COOCTBEHHBIX YBEJIMUMBAIOIINX YCTPOUCTB;

- THChbMEHHbIE 3aJaHus OQOPMIISIIOTCS YBETUYECHHBIM MIPUPTOM;

- 9K3aMeH U 3a4€T MPOBOJSTCSA B YCTHOU (pOpME WIIM BBITIOJTHSIOTCS B MUCbMEHHOU (hopme
Ha KOMITBIOTEPE.

JIi TIyXux v caabocCIbIaniux:

- JeKiuuu O(OPMIAIOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTa, JMOO TMpelIoCTaBlIseTCs
3BYKOYCUJIMBAIOIIIAs anmnaparypa HHANBUYyaTbHOTO MOJIb30BaHNS,

- THCbMEHHBIE 33JJaHUsI BHITIOIHAIOTCS HAa KOMITBIOTEPE B MUCbMEHHOMU (hopMme;

- DJK3aMeH H 3au4éT TMPOBOAATCS B MHUCBMEHHOW (OpMe Ha KOMIBIOTEPE; BO3MOXKHO
MpOBEJIeHUE B JOPME TECTUPOBAHHUS.

JIyist v1n ¢ HapyIIeHUsIMH OTTIOPHO-/IBUTATEIBLHOTO armapara:

- JeKknuu OoQOpPMIISIOTCS B BHJAE DJIEKTPOHHOTO TOKYMEHTA, JOCTYMHOTO C TOMOIIBIO
KOMITHIOTEpA CO CIEUATU3UPOBAHHBIM ITPOTPAMMHBIM 00eCTIEUYCHUEM;

- TIMCbMEHHBIE 3a/IaHMsl BBIMOJHAIOTCS Ha KOMIBIOTEPE CO CHEUATU3UPOBAHHBIM
MPOTrpaMMHBIM 00eCIIeYeHNEM;

- DK3aMEH U 3a4€T MPOBOATCS B YCTHOUM (hopMe WITH BBIMOIHSIOTCS B MUCEMEHHOUN opme
Ha KOMITBIOTEPE.

[Tpu HEOOXOAUMOCTH MPETyCMATPUBACTCS yBEITMYCHIE BPEMEHH JIJIsl TIOJTOTOBKH OTBETA.

[Tponiemypa npoBeneHHsI TPOMEKYTOUHOM aTTECTAIIUH ISl O0YJaIOIINXCS YCTAaHABIMBACTCS
C yuy€TOM WX HMHIUBUIYaTbHBIX MCUXO(PU3UUYECKUX 0COOCHHOCTeH. [IpomexyTodHasi aTrecranus
MOJKET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.

[Ipy mpoBeneHUHM TPOIEAYPHl OICHUBAHHS PE3yJIbTAaTOB OOyUYEHUS MpeaycMaTpUBaETCs
UCIOJIb30BaHNE TEXHUYECKUX CPEJICTB, HEOOXOAUMBIX B CBA3H C MHAUBUAYAIbHBIMU OCOOCHHOCTSIMU
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oOyJaromuxcs. OTH CpEACTBA MOTYT OBITh TIPEAOCTABICHBl YHHBEPCHUTETOM, WA MOTYT
MCIOJIb30BATHCSI COOCTBEHHBIC TEXHUUYECKUE CPEIICTBA.

[IpoBenenne mpoueAaypbl  OICHWBAHUS  PE3YJIBTAaTOB  OOydYEHHS  JIOIyCKaeTcs ¢
MCIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHIA.

ObecneunBaeTcss J0CTyNn K WHOOPMAIMOHHBIM M OuOIMOTrpaduyeckuM pecypcaMm B CETH
WuTepHeT s kaxaoro odydaromerocs: B GopMax, aqanTHPOBAHHBIX K OTPAHUYCHUSIM UX 37I0POBbS
Y BOCIIPHUATHUS HH(DOpMAIUK:

JIJ1st CIIETIBIX M CITAa0OBHUISIIMX

- B Ie4aTHOU (opMe YBEIMYCHHBIM MIPUPTOM;

- B (hopMe IEKTPOHHOTO TIOKYMEHTA;

- B (hopme aynuodaiina.

Jis TIyXuX ¥ cabOoCIIbIIIaIiX

- B IIeYaTHOU ¢opme;

- B ¢opMe IMEKTPOHHOTO JIOKYMEHTA.

Jlist 00yJaromuxcst ¢ HapyIICHUSIMH OTIOPHO-/IBUTATEIBHOTO allapara:

- B meuyaTHou opme;

- B (hopMe IEKTPOHHOTO IOKYMEHTA;

- B (hopme ayamnodaiina.

VYdeOHble ayJUTOPUU JUIS BCEX BUIOB KOHTAKTHOW M CaMOCTOSTEIBHON PabOThI, HaydHasI
OnOIMOTEeKa W WHBIE TOMEUICHUS I OOYYCHHS OCHAIICHBI CICIUAIBHBIM 000pyJIOBaHUEM U
y4EOHBIMH MECTaMH C TEXHUYCCKHUMHU CPEACTBAMU O0YUCHUS:

Jlnst caenbIX v CIaboBUIAAIINX

JUISL TIIYXHMX ¥ CI1a00CTBIIIAIIHX

- aBTOMATHU3WPOBAaHHBIM pPA0OYMM MECTOM JUIs JIIOJEH C HapylmIeHHEM cliyXxa |
CJIa0OCIIBIIIAIINX;

- aKyCTUYECKUU YCHUIIUTEIb U KOJIOHKH;

Ji1s 0Oy4Jaromuxcsi ¢ HapyIIeHUSIMH OMTOPHO-/IBUTaTeNILHOTO anmapara:

- TepeABWXHBIMU, PETYITHPYEMBIMU 3proHomMudeckumu mapramu CHU-1;

- KOMIBIOTEPHOHN TEXHUKOH CO CeMaTbHBIM IPOTPaMMHBIM 00eCTIeYeHHEM.
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11 MATEPUAJIBHO-TEXHHUYECKOE OBECIHHEYHEHUE JUCIHUIIVINHbI

JUi1st OCBOEHHSI IPOTPaMMHOTO MaTepHualia 1o JaHHOW AUCHUILIMHE MPeIyCMOTpeHa paboTa
B CHEIUAIU3UPOBAHHBIX XUMUYECKUX ayTUTOPUSAX, 0OOPYIOBAHHBIX B COOTBETCTBUHU C IIPaBUIIaMU
MOKapHOM OE30MAaCHOCTH, @ TAKXKE C YUYETOM IMPOBEACHHS SIKCIICPUMEHTOB, CBA3aHHBIX C
HCTIOJIH30BAHUEM CUCTEM BO3IyX000MEHA.

AyIUTOpHS JUIs IPOBEICHUS JIEKIIMOHHBIX, TPAKTUYECKUX U JTa00PaTOPHBIX
3aHATHI; KOHCYJIBTALUH 110 KYPCOBOMY U JUIIJIOMHOMY IIPOEKTUPOBAHMUIO;
POBEICHUS 3a4€TOB, IK3aMEHOB, 3aIIUTHl KYPCOBBIX U TUIUIOMHBIX PadoT,
OTYETOB O IPAKTUKE.

Ikad BEITSKHON

Harnsiiaele nocoOus - MIaHIIETHI:

- HarpeBatensHbie mpubOpEI

- OOparieHue ¢ pa3IMuHbIMU BEILIECTBAMU

- OcHOBHBIE TIpUEMBI pa0OTHI B XUMUYECKOH TabopaTopuu

Aynutopus Ne - OOpaboTKa CTEKIITHHBIX TPYOOK U IPOOOK
418 (yx - Ilomydenue n cobupanue razos
[Torpanuunas, - MHcTpykimu 1o paboTe ¢ XUMHYECKUMHU BELIeCTBAMU
68) - IlpaBuna 6e30macHOCTH TPy/la B KAOMHETE XUMHH

- Psan HanpspkeHuit MeTamioB
- Ilepnoguyeckas cucreMa xumMuueckux anemeHToB J[.M1.Menneneena
- Tabnuna pactBopuMocTu
Texnuueckue cpedcmea
- IlepcoHanbHBIN KOMITBIOTEP: CUCTEMHBIN OJIOK ¢ MOHUTOPOM
«SAMSUNG S23B356H», knaBuaTypoil U MBIILIbIO
- IIpoekrop «Acer X1240»
- Okpan ans npoekropa «OS Screen»
Jlocka menoBast

YueOHast ayTMTOpHsI, OCHAIIIEHA CIICIUAILHONU MEOEIBIO IS TPOBEICHUS
1a00paTOPHBIX 3aHATHI 110 XMMUH, COOTBETCTBYET MTPOBEACHUIO
CaMOCTOSITEIILHBIX pa0OT, COJCPKHUT CIEIHATBHOE 000pyIOBaHHE JIJIS
MPOBEICHUS 3aHATUHN 110 TUCIUILIHNHAM U JIUTSI HAYYHBIX UCCIICIOBAHMIA:
Vlabopamoproe 06opyodosaHue u npubopul

Aynuropust Ne o
A %) [kad BBITSAHKHOM,
413 'y
Becbl TexHn4eckue
[Torpannunas,
68) Hacoc KamoBckoro

[lenTpudyra HacTonpHas

[[Ixad cymmnbHbBIH

Kon6onarpesarens THS 50

Melanka MarHuTHast

Becol anextponnsie Vibra Jlaboparopaslie mtatuBbl AMimmudukarop Tepuuk
[TL[P-nerextop «/Ixun» Learpudyra «MuanCrun» Llentpudyra/Boprexc
Mukpocrun TepmocTat TBepaoTent « Tepmut» Jlo3aTopsl mepeMeHHOTO
o6bema [lo3aTopsl pukcupoBanHoro oorema Mcrounnk nutanus PowerPack
HC

[Tepconanbnbiii KOMIbIOTEp Aquarius Elt 50 S87

24



YTBEPXJIEHO
[Iporokon 3acenanus kapeapsl
Neot 20 1.

JIUCT UBMEHEHUI

B paboueii mporpamme (modye) nucuuiuinibl «b1.0.07.27 MonekynsgpHasi OHOTOTHS» 1O
HarpasJieHut0 moArotoBku 44.03.05 «Ilemarornueckoe odpazoBanue» (¢ AByMs IporiIsiMu
MOATOTOBKH), MPOGUITb «BHOTIOTHS U XUMUSD»

Ha 20 /20 _y4eOHBIii TOx

1. B BHOcATCS ciieqyrolue U3MEHEHUS: (3iemenm paboueti npoepammet) 1.1 1.2 1.9

2. B BHOCATCS clienyromye U3MEHEHUS: (3iemenm paboueli npocpammoi)
212229

3. B BHOcsTCS cnemyrolue U3MEHEHUS: (21emenm padboueti npoepammoi)
3.1
3.2

3L
Cocrasurens / Poquna E.1O. / (noonucy)  (pacwugposka noonucu)

Jara 20 r.

3aB. kadeapoit | Edano B.H.. / (pacuwugposxa noonucu)
(noonucw)
NPUJIOKEHUSA

1 METOAUWYECKUE YKA3ZAHUA JJIS1 OBYUAIOLIIUXCA
ITO OCBOEHMIO JNUCHUITJIMHBI

[Topsnok ocyiiecTBICHHUS] CAMOCTOATEIBHONU PabOTHI CIIEYIOIIUH.

1. IlpenonaBaTens Ha3bIBa€T CTYAEHTY TEMBl 3aHATHH, MO KOTOPHIM HPEAYCMOTPEHO
BBITIOJTHEHUE CAMOCTOSITEIILHOM pabOThI, a TaKkKe 00Cyk1aeT (HOpMYy CaMOCTOSATEIHLHON pabOTHI.

2. Jlna BBINOJHEHUS CAMOCTOSITEIbHONM pabOThl CTYIEHT JOJDKEH SBUTHCA COTJIACHO
pacrycaHi0 HHIUBHIyaJ bHBIX 3aHATHH CO CTYJCHTaMU 110 TaHHOW JAUCITUILTNHE, KOTOPOE HMEETCS
Ha Kadenpe.

3. Jlnst cmaum TeMbl CTYICHT JOJDKEH MMETh: BBIAAHHOE €My 3aJaHhe M OTYeT 10 €ro
BBINOJIHEHUIO.

4. IlpenonaBaTenb, corjacHO TrpauKy HHAWBUIYATbHOM pabOThl CO CTYyAEHTaMHU,
NPUHUMAET TEMbl CAMOCTOSTENIBHBIX PadOT Yy CTYIAEHTa, JENaeT COOTBETCTBYIOIIYIO OTMETKY.
CamocrodarenbHas paboTa 3aCUMTHIBAETCS, €CIU CTYAEHT JEMOHCTPUPYET 3a4eTHBI YpPOBEHb
TEOPETUYECKOH OCBEJOMJICHHOCTH IO MPOIYyIIEHHOMY Marepuany. CTyaeHTy, NOJy4YHBIIEMY
HE3a4ETHYIO OLIEHKY CaMOCTOsITeIbHAsl paboTa He 3aCYUTHIBAETCS.
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5. 3a4eTHBI ypPOBEHb TEOPETUUCCKON OCBEAOMIICHHOCTH 3aKIIFOYAaeTCS B TOM, YTO CTYJCHT
CBOOO/IHO OTIEpUPYET TEPMHUHOJIOTHEH, KOTOpasi pacCMaTpuBaiach Ha 3aHATHUH, OTBEUAET Pa3BEPHYTO
Ha BOMPOCHI, MOJKPEIIsis MaTeprail NIPUMEPaMU.

6. CTymeHTBHI JOMYCKAIOTCA K dK3aMEHY IO JAUCIHIUINHE TPHU YCIOBUU BBITIOJHEHUS BCEX
(bopM caMOCTOATEIbHONU pabOThI, TPETYCMOTPEHHBIX YYEOHBIM IUIAHOM [0 JAHHOW JHCHUIUIMHE.
CryneHTy, WMEKOIIEMY I[PaBO HA WHAWBHIyalbHYIO (opMy paboThl, BbIAAECTCA Trpaduk
WHJIMBHIYAIBHOW paboThl, coriacoBaHHbIM Ha Kadenpax CaxI'VY u yTBEpKIACHHBIH JTUPEKTOPOM
NEHuTB.
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2 Tect caMOKOHTPOJISE

Mouiexy.aa JIHK Beinosnnsier pyHkuum:
XpaHEHMs TeHEeTUYECKOM nHpopManun
nepeHoca reHeTUYecKoi HHPOpMaLuu
TpaHCIALUU

penapanuu

MuHOPHBIMHU a30THCTHIMU OCHOBAHUSIMH SIBJISIIOTCS:
6-aMUHOTTYpHH

2-0KCU-4-aMUHOTTUPUMHUIUH
2-0KCH-4-aMUHO-5-METHUIITTUPUMUIHH
2-aMHHO-6-0KCUITYpUH

B cocTaB HyKI/1€031/1a He BXOIMT:
NICHTO3a

A30THCTOE OCHOBAHUE

ocTaToK (GochHOPHON KHCIOTHI

TepMHUHUPYIOIIUM KOJOHOM He SIBJISIETCS:
AAIL
YVAA
VAT
YTA

TpancanpyeMoii 30H0M SIBJISIETCH 30HA, COOTBETCTBYIOLIAS:

crieiicepy

KDITy
MOJIMA/ICHUIIATy
UCTPOHY

BbakTepnanbHbIM pH00COMaM COOTBETCTBYIOT IapaMeTphbI:

30x 30 x 20 am
40 x 40 x 20 aMm
30x30x 10 M
40 x40 x 10 am

B cocraB HyK/1€0COMBI HE BXOASAT FHCTOHBI Kjacca:
H3
H4
HI
HS5

Tyll-ners copepxur:
MICEBAOYPUINH

YPUIUH
JUATUIPOYPUIVH
TUJPOYPUIUH

Z-¢popma IHK npuHuMaeT yyacTue B:
9KCIPECCUH TCHOB
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TPAHCIISIIIAN
KPOCCHUHTOBEpE
peTUIMKAIAH

. B cocras 30 S cy0uacTuubl 0akTepuaJIbHOH PUOOCOMBI BXOISAT:

16 S PHK u 21 Genoxk

23 S PHK, 5 S PHK wu 34 Genka

18 S PHK u 30 6enkoB

28 SPHK, 5 S PHK, 5,8 S PHK u 41 6enok

. B cocTaB moJimcoM He BXOAMUT:

TPHK
puOOCOMBI
MPHK

. JoGaBouHbIEe TeHbI HE COIEPHKAT:

| S-a;1EMEHTEI
TPAHCIIO30HBI
MAT

. Moaekyaa IHK BoIinoHseT GQyHKIHU:

XpaHEHUs TeHETHYEeCKO nHpOpMaIn
nepeHoca reHeTHYecKoi nHpopMaIum
TPaHCISIHN

penapanuu

. MHHOpHLIMI/I A30TUCTBIMHU OCHOBAHUSAMMU HE ABJIANTCH:

6-aMmuHOTYpHH
2-0KCU-4-aMIUHOTTUPUMHUIAH
2-0KCHU-4-aMIHO-5-MeTUITHPUMUINH
2-aMHHO-6-0KCUTTYpHH

. B cocras HYRJICO3U/1a BXOAUT:

MEHTO3a
A30THCTOE OCHOBaHUE
ocTtaTok GochOpHON KHCIOTHI

. HpOI/I3BOIlHI>IM NUPUMHUIUHA HE ABJISACTCH:

ITATO3MH
aJieHUH
ypauui
THMUH

. IIpou3BOAHBIM MypHHA SABJSETCH:

TyaHUH
TUMUH
LIUTO31H
ypamuiI

. JlakramHas ¢opma He XapaKkTepHa AJs:

ryaHvHa
UTO3UHA
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B) yparmmia
r) aJleHWHA

19. AHTHKOJ0HAMM HA3bIBAKTCS TPHUILIETHI:
a) JIHK

06) 1-PHK

B) u-PHK

20. Camoii HU3KOMOJIeKYJISIPHOW PUOOHYKJIEMHOBOI KUCJI0TOTOM SABJISIETCS:
a) u-PHK
6) 1- PHK
B) p-PHK

21. MyTanuu BbI3bIBAIOTCH:
a) MyTareHamu

0) aHTUMyTareHamu

B) ayTOMyTareHamu

22. ®epMeHTaMM, YYACTBYIOIIMMH B TEMHOBOW penapanuu MpHu penapaTuBHOM
PeILTHKAIIMY HA y4acTKe Opely siBJIsSIIOTCS:

a) DSHJIOHYKJIeasa, osk3oHykieasa, JJHK-nmonumepasa, nurasza

0) monmmepasa

B) JMrasa.

23. B kaerke u-PHK o0pa3yercs
a) BsApe

0) B IHUTOILIA3ME

B) MHUTOXOHJIPHSIX

24. JTHK B kJeTke 00pa3yeT KOMILJIEKC:
a) C TUCTOHAMH
0) c¢PHK

B) C HETMCTOHOBBIMH O€lIKaMu

25. T'enernmueckmii Kox:
a) B JIHK

6) B PHK

B) B Oeinke

26. IIpouecc nepexoaa npo-PHK B nu-PHK Ha3biBaercs:
a) CIUTalCHUHT

0) TpaHCIAIUSA

B) CEKBEHHPOBAHME
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