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1 I.le.m; H 321294 0CBOCHUSA JUCIHUIIIMHBI

enn JTUCUUTUTUHBL: MOJATOTOBUTH BBICOKOKBATU(PUIIMPOBAHHBIX
CIEIUATNCTOB, CIOCOOHBIX K BOCIPUSIITHIO U UCIIOJIB30BAHUIO HA MPAKTUKE METOIOB
F€HOMHOI'O aHaJIM3a U MOJIEKYJISIPHOTO MapKUPOBaHUS, MO3BOJISIONIUX YCKOPUTH U
ONTUMH3UPOBATH MPOLIECC CEJNIEKIIUU CETbCKOX035UCTBEHHBIX KYIBTYP, U CO3/1aBaTh
Ha UX OCHOBE COpTa U TUOPHUBI CEIBCKOXO3SIUCTBEHHBIX KYJIBTYD.

3amaun JUCIUIUINHEL:

- pa3BUTh CHOCOOHOCTH Yy aCIIMPAHTOB, OPUEHTUPOBAHHBIX HA HAYYHO-

UCCIIEIOBATENbCKYIO PadoTYy;

- chopMupOBaTH HABBIKU B 00JIACTH MPAKTUUECKONW OMOTEXHOJIOTUH, TEHETHKN
Y CEJIEKIIUU PACTEHUN;

- 00y4HTh HOBEUIIIUM MOJIEKYJISIPHO-TEHETUYECKUM MOAXO0aM JJIsl YCKOPEHUS
CECJICKIIMOHHOTO TIpollecca M CO3JaHUsl HAa HMX OCHOBE COPTOB M THOPUIOB
CEIIBCKOXO3SIIICTBEHHBIX KYJIBTYP.

2 IlepeyeHb MIAHMPYeMbIX pPe3yJbTATOB OOyYeHHUS IO JAUCIHHUILINHE,
COOTHECEHHBIX € INIAHUPYeMbIMH pe3yiabTaTamu ocBoeHusi OIIOII BO

B pesynprate OCBOGHMSI JUCHMIUIMHBL  (DOPMHUPYIOTCS — CIEAYIOLIHNE
KOMITETECHIINHN:

[1K-1. CnocobeH ocymecTBIsATh HHPOPMALIMOHHBIN MOMCK MHHOBAIMOHHBIX
TEXHOJIOTUM (3JIEMEHTOB TEXHOJIOTHH ), COPTOB U THOPHUIOB CENbCKOXO3SICTBEHHBIX
KYJbTYp C LIEJIbIO ONPEETICHHS NEPCIIEKTUBHBIX HANPABIECHUN UCCIIEI0BAHUMN.

[IK-7. CnocobeH  OCYHIECTBISATh  KOMMYHHUKAIMIO W KOHTPOJb
IIPOU3BOICTBEHHOM JEATEIBHOCTH CTPYKTYPHBIX MOJPA3IEICHUI U CIIEHUAIUCTOB
B paMKax BO3IJIABISIEMOIO HANpPABJICHUS JEATEIbHOCTH WJIM  KPYIHOTO
NO/Ipa3/IeIICHUS.

B pe3synpraTe n3ydeHus: JUCUUILIMHBL «MONEKYJIIpHBIE MapKEPhl B CEIEKLINUN
pacTeHui» O0OyYarolIuics TOTOBUTCS K OCBOCHHUIO TPYIOBBIX (PYHKIUNA W
BBITIOJTHCHUIO TPYAOBBIX JICCTBUM:

[Tpodeccuonanpueiif crangaptT CrnenuaaucT 1Mo NPUMEHEHUIO0 MOJIEKYIISIPHO-
T€HETUYECKUX METOJOB B CEJICKIIMU U T€HETUKE PACTEHUH.

Tpynoas ¢hyukuus MccrnenoBarens, HAyYHBIN COTPYIHUK.

TpynoBeie nelCTBUA: Ja0OPATOPHBIE MOJEKYJISIPHO-TEHETHUYECKUE aHAIU3bI
JIHK KynbTypHBIX pacTeHui, pa3paboTka MOJEKYJISPHBIX MapKepOB.

3 Mecto qucuuminnsl B ctpykrype OIIOII BO

«MonekysspHble MapKEPhl B CEJEKIUU PACTECHUN» SIBIETCA NTUCUUAILUIMHON
o0s3aTenbHOU yactu b1.B.02.02, popmupyeMoit yyacTHUKaMU 00pa30oBaTEIbHBIX
orHouieHuit OITOIT BO noarotoBku oOy4arouuxcsi o HanpaBJIEHUIO MOATOTOBKU
35.04.04 ArpoHomus, HampaBJIE€HHOCTh «l['€HeTMKa W  CEJEeKIHUS B
PaCTEHHEBOJACTBEY.



4 Oobem aucuminHbI (108 yacos, 3 3a4eTHBIX €IUHHULIBI).

Bunpsl yaeOHol paboThI

O0ObeM, yacoB

OYHas

KonTakTHas padora

B TOM YHCIIE:

— ay/IMTOpHAs 110 BUJAM Y4EOHBIX 3aHATHHA 34
— JIEeKIAU 8
— MPAKTHYECKUE 26
— nabopaTopHbIe -

— BHEAYJIUTOPHAS -
— 3a4er 1
— 9K3aMEH -
— 3alUTa KYPCOBBIX paboT (ITPOEKTOB) -

CamocrosiTesibHas padora

B TOM YHUCJIC: 73

— KypcoBasi pabota (IpOeKT) 20

— IPOYHE BUJIbI CAMOCTOSTEIILHON pabOThI 53

Hroro no Aucuuminxe 108

B TOM 4HcCIie B (hopMe MPAKTHIECKON
MOATOTOBKH

5 Coaep:xanue JTUCHHUILTAHBI

IIo utoram HSYHaGMOfI JUCIHITIINHBI 06yqa}011meca CAaroT 3a4CT, BBIIIOJIHAIOT

KYPCOBYIO paboTy (IIPOEKT).

JucrumuinHa u3ydaeTcst Ha 2 Kypce, B 3 CEMECTpe 10 yueOHOMY TUTaHy OYHOM

dhopMBbI 0O0yUCHHUS.

Coaep:xaHue  CTPYKTYpPa JUCUMILIMHBI 110 04HOI opme o0yueHust

3 cemecTp
Buabl yue6Hoii padoThl, BKJIIOYAS CAMOCTOSITEIbHYIO padoTy
. CTYAEHTOB U TPYA0EMKOCTh (B yacax)
E = o B TOM BToM | JlaBopa | B TOM
Tema. % = 5 yycie B | I[Ipaktu | yucne B | TOpHBIE | 4HCIE B
¥ OcroBHEE BOMPOCH! ; E = Tlexu dopme | ueckue | ¢dopme | 3amatu | ¢opme | Camocroste
s s &) - IpaKTu 3aHATH MpaKTu A IpaKTu4 JIbHasA
5 g 4eCKOi 1 4EeCKOMH ecKoi pabota
MOJrOT MOJIrOTO MOJIrOTO
OBKH BKH BKH*
OcHOBHBIE
MNOHATUSA
MOJIEKYJISIPHOI'O
Mapkepa K-
1. Onpenenenus 1 3 2 6 20
Mapkepa.
2. OCHOBHBIE
TUNBI,  KJIACCHI,
BUJIBI




Tema.
OcHOBHBIE BOIPOCHI

dopmupyemMble
KOMITeTeHI[UH

Cemectp

Buabl yuyeGHoii padoThl, BKJII0OYasi CAMOCTOSITEJLHYIO padoTy
CTY€HTOB M TPY/I0€MKOCTb (B Yacax)

Jlekiy
7071

B TOM
qHcie B
hopme
MPaKTH
YeCKOU
MOJrOT
OBKH

IIpaktu

yeckue

3aHATH
o

B TOM
YHCIIE B
bopme
MPaKTH
YECKOU
MOJIrOTO
BKH

Jlabopa

TOpPHBIE

3aHATH
st

B TOM
qycie B
bopme
MPaKTHY
€CKOM
[IOIFOTO
BKH*

Camocrosrte
JIbHAS
pabora

MOJIEKYJISIPHBIX
MapKepoB.

MouiekyJisipHO-
ITeHETU4YECKUue
MapKepsl B
CeJICKIIMHN
Knaccudukarus
MOJIEKYJISIPHO-
FEHETUYCCKUX
MapKepoB.
IIpuHUMIBL
OCHOBHBIX METOIOB
MOJIEKYJISIPHOTO
MapKHPOBAHUS:
RAPD, RFLP,
AFLP, SSR,

ISSR, CAPS wu
o0acT ux
TIPUMEHCHUSI.

20

OcHoBHbIE
HAIIpPaBJIeHUs U
npeuMyuiecTea
HMCII0JIb30BaHUSI
MOJIEKYJISPHBIX
MapKepoB.
1.0cHoBHBIE
HAIMpPaBICHUS
HCIIOIB30BaHUS
MOHOJIOKYCHBIX
MapKepOB.

2. OCHOBHEIE
HaTPaBJICHHUS
HCIIOIL30BaHMS
MYJIbTHIOKYCHBIX
MapKepoB

20

OcHOBHbBIE
MOJIEKYJISIPHO-
reHeTHYeCKHe
NMoaAXoAbLI B
ceJIeKInN
CeJIbCKOXO03sHCT
B

€HHBIX KYJIBTYP.
Marker-assisted
selection - MAS
-MapKep-
BCIIOMOTaTCJIbHas
CCIICKIIUA.

I'enomHas CeJIeKIIUS
(genomic selection).

13




Buabl yueoHoii padoThl, BKJIOYasi CAMOCTOATEIbHYIO padoTy
° CTY/IEHTOB ¥ TPYA0eMKOCTh (B Yyacax)
= =
= = o B TOM BTOM | Jlabopa | B TOM
Tema = 5 yucie B | [IpakTu | 4ucne B | TOPHBbIC | 4YHCIE B
Ne ’ 2= 4 opMe | deckue opMe | 3aHATH opme | CamocTosTe
OCHOBHBIE BOIIPOCHI E 2 = Jlekn tbop bop bop
z2 s o . NPaKTH | 3aHSATH | TPaKTH i MPaKTHY JIbHAS
5 g YeCKOU s YeCKOU €CKoi pabora
MIOArOT [IOIrOTO [IOIFOTO
OBKH BKH BKH*
Kypcosas
paboTa(poeKT) *
B T.U.
HUtor
BT.U. B BT.4..B nabopar
0 Hroro Hroro
¢dopme ¢dopme OpHBIE B HUroro
Jlekiy IIpaktnn nabopa
MPaKTH MPaKTH hopme CaMOCTOSITE
u- . | ueckux . | TopHBIE .
Hroro YeCKOM YeCKOM MPaKTHY JILHOM
OHHBI 3aHATH 3aHATH o
X [IOATOT M [IOATOTO 4 €CKOM paboThl
OBKH BKHU IIOATOTO
4acoB
BKU
8 26 73

*Cooeporcanue npakmuueckol noo2o0moKU NpeoOCMmAsieH0 6 HNPUIONCeHUU K pabdouel
npocpamme OUCYUNTUHBL.

6 IlepeueHb y4ueOHO-MEeTOAMYECKOT0 00ecTieYeHusl VIS CAMOCTOSITeIbHOT
padoThI 00Yy4AKOIIMXCS M0 JUCHHUILIMHE

1. I'epmien3on C.M. OcHoBbl coBpeMeHHOW TeHeTukH. — KueB: Haykosa
nyMmka. 1983. -560 c.

2. H. A. KytnynuHna, A. A. EpmominH. MoJieKyJIIpHO-T€HETUYECKUE METO/IbI B
UCCJICIOBAHUM pacTeHuil. YueOHo-MeToauueckoe rmocodue. ExarepuHOypr,
N3patenscTBO Ypanbsckoro yuusepcutera, 2017.

3. Nure-Beutomor C.I'. I'eHeTka ¢ OCHOBaMHU CeJEKIMHU: YYCOHHMK IS
CTYJ€HTOB BBICIIMX y4eOHbIX 3aBeaeHuil. — M3narensctBo H-JI. 2010. — 720 c.

4. JIvtoun b. I'ennl. — U3natensctBo: bunom. Jlaboparopust 3Hanuii. 2012. —
896 c.

5. O6mias cenekius pacteHuit: YueOuuk st BY3oB. — M.: U3a-Bo PIAY-
MCXA umenu K.A. TumupsizeBa. 2011. — 395 ¢. ISBN 978-5-8114-1387-4.

6. Cenpcroxo3siicTBeHHas onorexHomorus. [lon penakumeit akanemnka PAH
B.C. llleBenyxu. M.: Bricmias mkomna, 1998.- 415 c.

7. UYecnoxkoB [J.B. T'eHetmdeckue pecypchl pacTeHHMH U YCKOpPEHHE
ceneknuonHoro npomecca / KO.B. YUecHokos., B.M. Kocomnamos - M., 2016.

8. XKumynes N.®. mox pen. E.C. bemseBa, AxubbeBa A.Il. O6mas u
MOJIEKYJIsIpHasi TeHeTuKa. — 4-oe u3n. — HoBocubupck: - Cub. Yuus. U3a-so, 2007.
-479 c.

9. Canuna E.A. TexHOIOTUM TEHOMHOTO MOJICTUPOBAHUS M PEAAKTUPOBAHUS
JUISL pEIIeHUs 3a/1a4 CEJICKIIUU PACTEHUM.

10. Ao6pamoBa 3.1. BBejaeHue B TEHETHMYECKYIO HHXXEHEPHIO: YdeOHOe
nocobue s caMOCTOSITEILHON BHEAyAUTOPHOW PabOTHI CTYIEHTOB IO KYypCy
«I'ennas unxenepus». - Kazanb: Kazanckuii yausepcuret, 2008.- 169 c.




7/ @OHA OLEHOYHBIX CPeACTB /s MNPOBeJICHUS IPOMEKYTOUYHOM
aTrecTanuu

7.1 IlepeyeHb KOMIETEHIUH ¢ yKa3aHUEM JITanoB ux GopMUPOBaAHMS B
npouecce ocsoenunsi OITIOITI BO

Ortansl (HOpMHUPOBAHHS U TPOBEPKU YPOBHS
Homep cemectpa* cOpMUPOBAHHOCTH KOMITETCHIMI 1O TUCIUTUINHAM,
npakTukam B nponecce ocsoenus OIIOIT BO

IIK-1. CnocobeH ocCymiecTBIATh HMH(DOPMAIMOHHBIM TMOMCK WHHOBAIMOHHBIX TEXHOJOTHMA
(37IEMEHTOB TEXHOJIOTHUH), COPTOB M THOPUIOB CEIBCKOXO3SIMCTBEHHBIX KYJIBTYP C IEIBIO
oTpe/IeIICHUS IEPCIICKTUBHBIX HAITPABJICHUH HCCIICIOBAHU.

3

«Monekynapuvle mapkepul 6 ceneKyuu pacmenuii»

[IK-7. Cnoco0OeH OCYIIeCTBIATh KOMMYHUKAIIMIO W KOHTPOJb IPOU3BOJICTBEHHOM
NESATEIbHOCTH CTPYKTYPHBIX TOJAPA3ICNEeHUN M CHEIUAJTUCTOB B paMKax BO3IJIABIISIEMOTO
HalpaBJICHUs JEATEIbHOCTH WA KPYIHOTO NOIpa3/IeJIeHus.

3

«Monexynsapnvle mapkepul 6 cenekyuu pacmeHu »

* HOMEp ceMeCTpa COOTBCTCTBYCT STaIly (bOpMI/IpOBaHI/IH KOMIICTCHII N

7.2 Onucanmne nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMIIeTeHIII/Iﬁ Ha
PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIIHCaHHUE IIKAJbI ONCHUBAHUA

IInanupyemeie YpoBeHb OCBOECHUS
pe3yJIbTaThl
OCBOCHHA HEYIOBJIETBOPHU-| YHOOBJIETBOPHU- OueHouHOE
KOMIICTCHIIH TENBHO TEJBHO XOpOLIO OTJINYHO CPEZICTBO
(MHIMKATOPBI (MMHUMAIBHEIN | (MHHEMAIIEHBD (cpenumii) (BBICOKHIT)
JOCTMIKCHUS | He IOCTHTHYT) | i MOPOTrOBbIi)
KOMITCTCHIIHH )

[IK-1. CnocoGeH ocymecTBIiATh WHOOPMAIMOHHBIM TOUCK WHHOBAIIMOHHBIX TEXHOJIOTUH
(27EMEHTOB TEXHOJIOTHH), COPTOB U THOPUIOB CENbCKOXO3SIMCTBEHHBIX KYIBTYp C IENbIO
oTpe/IeJICHUS] IEPCIIEKTUBHBIX HAITPABJICHHUI HCCIICTOBAHUM.




[Inanupyemble

YpoBeHb OCBOEHHUS

PE3YIbTATHI

OCBOCHH HEYJIOBJIETBOPHU-| yIIOBJIETBOPU- OrneHoYHOE
KOMIICTCHITHH TENBHO TENBHO XOpOIIO OTJINYHO CPeCTRO
(MHIMKATOPBI (MMHUMAIBHEIN | (MHHEMAIIEHBL (cpenHmit) (BBICOKHIT)

JOCTMIKECHUS | He TOCTHIHYT) | M MOPOTOBBIi)
KOMITCTCHIIHH )
IK-1.1: Yposenv Munumanvro | Yposens Yposenw KOHTPOJIbHAS
N3yuats SHAHUU HUJCE | OONYCMUMbLLL | 3SHAHUU 6 | 3HaHutl 6 | pabora, TecThl,
Hay4HbIC MUHUMATbHBL | YPOBEHD obveme, obveme, pedepar,
TOCTHXKEHUS | X 3HaHU, cOOmeemcma | coomeemcme | NTUCKYCCHUs
u OTIBIT | MpeboB8arull, | OONYUleHO yiowem yiowem (KpyTJabIid
NepeoBbIX uMenu Mecmo | MHO20 npozpamme | npozpamme CTON),
OTEUECTBEHH | 2pyobble HeepyObIX n0020MOoBKU, | NOO2OMOBKU, | BOIIPOCHI IS
BIX U | ouubKu OUUOOK. oonyujeHo 0e3 owubOoK. | IPOBEICHUS
3apyOexHbIx | [lpu Ilpooemoncm | Heckonvko Ilpooemoncm | 3adera
OpraHu3alyii | peweHuu puposaHvl HezpyObIX puposanwvl
B o0JylacTu | cmanoapmu | OCHOBHbIE OuUOOK. 8ce OCHOBHbIE
pacTEHUEBOJ | bIX 3a0ay He | yMeHus, IIpooemoncm | ymenus,
CTBa, npoOeMoHCm | peuieHbvl puposarwvl peutenvl  8ce
TCHCTUKH U | pUPOBAHbL munogvie ece OCHOGHbIE
CEJICKIINH OCHOBHbIE 3a0ayu. OCHOBHbIE 3a0avu c
YyMeHus, Hmeemcs YyMeHusl, omoenbHbIMU

[K-1.2. UMenyu Mecmo | MUHUMATIbHbL | peuleHbl  ce | Hecyuecmee
Bectu epyovie u Habop | ocHoGHble HHbIMU
nHpOpMaLUO | owiubKY, He | HABbIKO8 O | 3a0aqu ¢ | Heoouemamu,
HHBI TIOUCK | B POOEMOHCI | peuleHUs. HeepyObLIMU IIpooemoncm
1o pUposaHvl cmamoapmu | owubKamu, | pupoeamuvl
WHHOBAIIOH | 6a306ble bIX 3a0a4 C | NPOOEMOHCM | HABbIKU NpU
HBIM HAaBbIKU HeKOmopuIMU | PUPOBAHDbL peutenuu
TEXHOJIOTHSIM Hedouemamu | 6azosvle Hecmanoapm
(aemMeHTaM HABLIKU NPU | HBIX 34044
TEXHOJIOTUN), peuteHuu
copTam u cmanoapm
rudpuaam blX 3a0ay
CEJIbCKOX 035
WCTBEHHBIX
KylbTYp, B
T.9. C
WCIOJIb30BaH
ueM
uHpopMaIno
HHO-
TEJIEKOMMYH
MKAIIMOHHOM
ceTu
WNHtepHerT;
K-

1.3.YMmeth
OCYIIIECTBIISAT

b




[Inanupyemble
PE3YIbTATHI
OCBOCHUS
KOMIIECTCHIITNH
(MHAMKATOPBI
JOCTHKCHHUS
KOMITCTCHIIHH )

YpoBeHb OCBOEHHUS

HEYJIOBJICTBOPHU-
TEJNLHO
(MUHUMATHHBIHA
HE JIOCTUTHYT)

yIIOBJIETBOPH-
TEJNLHO

(MUHIMAJIBHEL

1 IOPOTOBBIH)

XOPOIIO
(cpemumit)

OTJIHYHO
(BBICOKMIT)

OreHounoe
CPEICTBO

KPUTHYECKHUI
aHaJIn3
MOJy4YEHHOMN
uHpOpMaU
, BECTHU
MIEPBUYHYIO
JOKYMEHTAI]
U0 o
OTIbITAaM B
COOTBETCTBH
u c
TpeOOBaHUIM
U  METOJIUKHU
OTBITHOTO
nena

[1K-1.4.
OpranusoBsl
BaTh
3aKJIaKy
TOJIEBBIX
OTIBITOB u
IIpOBEICHUE
YUYE€TOB, B T.4.
ydera
ypoxast u
Ha0Jt01eHn i
B OMBITaxX

IK-7.

Crocoben

OCYLIECTBIIATh

KOMMYHHUKAIIUIO H

KOHTPOJIb

IIPOU3BOJCTBEHHOMN

ACATCIIBHOCTH CTPYKTYPHBIX HO,[[paS,Z[CJ'ICHI/Iﬁ U CICHUAIMCTOB B pPaMKax BO3IJIABIACMOIO
HaIpaBJICHUA ACATCIIbHOCTU UJINM KPYITHOT'O MMOApa3aCICHHA.




[Inanupyemble

YpoBeHb OCBOEHHUS

PE3YIbTATHI
OCBOCHWA | yeynoBnerBopu-| yaoBieTBopH- OLEHOYHOE
KOMIICTCHIIN N TENBHO TENBLHO XOpOIIO OTJINYHO CPeCTRO
(MHAMKATOPBL (MUHMMATBHBIH | (MUHUMATBHBI (cpemumii) (BBICOKHIA)
JAOCTWIKCHMS | He JOCTUTHYT) | i MOPOTOBBIIN)
KOMIETEHIINN)
IIK-7.1 Yposenv Munumanvro | Yposens Yposenw KOHTPOJIbHAS
YmMmerb SHAHUU HUJCE | OONYCMUMbLLL | 3SHAHUU 6 | 3HaHutl 6 | pabora, TecThl,
OCYIIECTBIIAT | MUHUMATbHBL | YPOBEHD obveme, obveme, pedepar,
b X 3HaHU, coomeemcme | coomeemcme | JUCKYCCHUS
OIlepaTUBHOE | mpeboaHull, | OONyUWeHo yiouem yiouem (Kpyrablii
PEryJIUpPOBaH | umMenu Mecmo | MHO20 npozpamme | npozpamme CTON),
ue xona | epyovle HeepyObIX n0020MOoBKU, | NOO2OMOBKU, | BOIIPOCHI IS
MIPOU3BOJICTB | OWUOKU OUUOOK. oonyujeHo 0e3 owubOoK. | IPOBEICHUS
a Iipu Ilpooemoncm | Heckonvko Ilpooemoncm | 3adera
PacTeHHUEBO]| | peuteHuu puposaHvl HezpyobIX puposanwvl
YEeCKOM CMAaHOapmH | OCHOBHble OWUOOK. 8ce OCHOBHbLE
MPOIYKIINH bIX 3a0a4 He | YMeHus, IIpooemoncm | ymenus,
I1K-7.2 npooemMoHCcm | peuteHvl PUposamvl peuieHvl  8ce
[Tonb3oBatbe | puposarvl munogvle ece OCHOGHbIE
o OCHOBHbIE 3a0ayu. OCHOBHbIE 3a0avu c
MPOTPaMMHBI | yMeHus, Hmeemcs YyMeHusl, omoenbHbIMU
M UMenyu Mecmo | MUHUMATIbHbL | peuleHbl  ce | Hecyuecmee
obecrieueHue | epyovie u Habop | ocHoGHble HHbIMU
M UIA | owubKu, He | Hasvlkoe O0JA | 3a0auu ¢ | Heoouemamu,
OpraHU3alMU | NPOOEMOHCI | peueHuUs neepybovimu | Ilpooemoncm
CUCTEM pUposaHvl cmamoapmu | owubKamu, | pupoeamuvl
AJIEKTPOHHOT | Oa308ble bIX 3a0a4 C | NPOOEMOHCM | HABbIKU NpU
0 HAaBbIKU HeKOmopuIMU | PUPOBAHDbL peutenuu
JIOKYMEHTOO Hedouemamu | 6bazosvie Hecmanoapm
6opora, HAaBbIKU NpU | HBIX 34044
ydaera " peutenuu
OTUYETHOCTH cmanoapm
IK-7.3 bIX 30004
[Tonp30BatThC
o
Pa3IMYHBIMH
CpeICcTBaMH
KOMMYHHKAI]
17071 B
npodeccruon
AIbHOMN
JeSTENIbHOCT
" pH
KOOpIUHAIIH
U TEKylleu
MIPOU3BOJICTB
€HHOM
JeSITENIbHOCT
" B

PAaCTCHUCBO




[Inanupyemble
PE3YIbTATHI
OCBOCHUS
KOMIIECTCHIITNH
(MHAMKATOPBI
JOCTHKCHHUS
KOMITCTCHIIHH )

YpoBeHb OCBOEHHUS

HEYJIOBJICTBOPHU-
TEJNLHO
(MUHUMATHHBIHA
HE JIOCTUTHYT)

yIIOBJIETBOPH-
TEJNLHO

(MUHIMAJIBHEL

1 IOPOTOBBIH)

XOPOIIO
(cpemumit)

OTJIHYHO
(BBICOKMIT)

OreHounoe
CPEICTBO

CTBE,
TCHETUKE U
CeJIEKIINH
[K-7.4
3HaTh
paBuIia
paboTel  co
CHCTIHATTU3UD
OBAHHBIMU
AIEKTPOHHBI
MU
nHpOpMaLno
HHBIMH
pecypcamMu 1
reonHpopma
[IMOHHBIMU
CUCTEMaMHU,
HCIIOJIb3YyEM
BIMU npu
KOOpIUHAIIH
U TeKylleu
MIPOU3BOJICTB
€HHOU
NEeSATEeTLHOCT
u B
pacTeHUuEeBO
CTBE

7.3 Tumnosble
HeoOXoAMMBbIe /IJIsi OLEeHKH 3HAHWI, YMEeHHUii, HABBIKOB, XapaKTepPH3yIUUX

KOHTPOJIbHBIC

3aJaHuA

HJIN

HHbIC

MaTepHUAaJbl,

ranbl popMUPOBaHUA KOMIIeTeHUMH B nipouecce ocsoenusi OITIOII BO

Komnemenyusa: CnocodeH OCylIeCTBJIATh HHPOPMANMOHHBIA TIOMCK
WHHOBALIMOHHBIX TE€XHOJIOTHH (3JIEMEHTOB TEXHOJIOTHM), COPTOB M I'HOpPHUI0B

CeJIbCKOXO03S1MCTBEHHBIX KYyJbTYp C LI€JIbI0 ONPEIACJICHHUA ICPCIIECKTUBHBIX

HanpaBJjennii uccaenosannii (IMK-1).

Bomnpocs! k 3auery:
1.Onpenenenust Mapkepa.

2. OCHOBHBIE KJIACChI MOJIEKYJISIPHBIX MapKePOB.

3. OnpeneneHre reHeTUYECKOro MapKepa.




4. Yro Takoe Moponoruueckrue Mmapkepnl. Kak oHu onpeaenstorcs.

5. Yro Takoe buoxumMuueckue Mapkepsl. Ha kakom ypoBHE OHU OIIPEIENISIOTCSL.

6. CBoliCTBa MOJIEKYJIIPHOTO MapKepa.

7. OCHOBHBIE TUIIBI MOJIEKYJIIPHBIX MAPKEPOM.

8. UTo Takoe MOHOJIOKYCHBIE MapKephl M KaK OHHU HACIEAYIOTCS.

9. aTh omnpeneneHne MyIbTHIOKYCHBIM MapKepaM U Kak OHU HacJIeIyIOTCS.

10. MonekynsipHble MapKepbl Ha OCHOBE 0J10T-rudpuan3anuu. [lepeuncants

METO/Ibl, HA KOTOPBIX OHH OCHOBAHBI.

11. RFLP MonexyisipHbIE MapKepBhl.

12. JHK-mapkepsl, ocHoBaHHbIe Ha [TL[P.

13. MuHM- 1 MUKpOCATEIUIUTBL. XapaKTEPUCTUKA U METO/BI HA UX OCHOBE.

14. OcHOBHBIE HANPABIICHUS UCIIOIB30BAaHUS MOJIEKYJISIPHBIX MAPKEPOB.

15. MonekynsapHele Mapkepbl C  HM3BECTHOM  JokKanuzanued. Mx
IIpEeIHAa3HAYCHHUE.

16. MonekynsgpHele Mapkepbl C¢ HEHW3BECTHOM JoKanmu3aumen. Hx
IpeIHa3HAYCHHE.

17. IIpenmy1ecTBa NCIOIB30BaHNS MOJIEKYJISIPHBIX MAPKEPOB.

3ajanns (MpakTUYeCKHe 3aJaHUs, TECTHI VISl IPOBEIEeHUSA 3a4€eTa).

Keiic-3aganus 1

Haiitn 17} BBIOpATH u3 0a3 JAHHBIX NCBI
(http://blast.ncbi.nlm.nih.gov/Blast.cgi) u VegMarks : a DNA marker database for
vegetables (https://vegmarks.nivot.affrc.go.jp/VegMarks/app/page/home)

KOJIOMUHAHTHBIE MOJIEKYJISIpHbIE MapKepbl Il C/X KYJIbTYp C IEJbI0
UJCHTU(GUKAIIMKY TIEJIEBBIX TEHOB B 3aBHCHUMOCTH OT UX JIOKaJU3alluhd B
XpOMOCOMAX.
OnpenenuTes UX CLUEIUIEHHE W MPOAHAIU3UPOBATH MPOTOKOJ MPOBEIACHUS
peaKkIuu aMIIipuKaimm.
Keiic-3aganmue 2
[To HYKJIEOTHIHOW MOCIEIOBATEIHPHOCTH IE€JIEBOTO T'eHa W3 0a3bl JTaHHBIX
NCBI  (http://blast.ncbi.nlm.nih.gov/Blast.cqi) = ckoHcTpyupoBaTh  aU3aiH
IIpaiMepPOB.
Keiic-3ananue 3
1. Han ¢parment omnori nemouku JIHK: A-I'-T-T-T-L-I'-A-A-II-T-.
[Toctporite koMmmuieMeHTapHyto BTopyto nenouky (T-I-A-A-A-T'-I-T-T-I'-11).
2. Haiinure ommbku B monekyne JIHK:
A-T-A-T-T-II-1I-A-T-T"-
Wil
T-I'-T-A-T-I'- I'-T-A-T-
(HapywieH npuHuMn Komiuiemedrapuocru: A-T; LI-T).



http://blast.ncbi.nlm.nih.gov/Blast.cgi
https://vegmarks.nivot.affrc.go.jp/VegMarks/app/page/home
http://blast.ncbi.nlm.nih.gov/Blast.cgi

Keiic-3ananue 4

Haiinute ommbku B monekyne PHK: A-A-T-I-11-Y-T-A-T-L1.

(B moJjiekyjie PHK HeT a30THCTOro OCHOBAHUSI TUMHHA, 3aMEHSIETCSI HA
ypauui).

Tectst mo  kommerenumu  IIK-1.  Cnocoben  ocywecmenamo
UHGDOPMAYUOHHDII NOUCK UHHOBAYUOHHBIX MEXHON02UU (I/IeMEHMO8 MeXHOI02UlL),
copmog U 2uUOpPUd08 CenbCKOXO3AUCMBEEHHbIX KYIbMYP C Yelblo onpeoeieHus
NnepCneKmusHbIX HanpasieHuti Uccie008aHull

1.HazoBute MOHOMEp OEIKOB:

A) TMIEepuH;

b) aMmuHOKMCII0TA;

B) ritoko3sa;

') nykneotwu.

2.CKOJTbKO BOJIOPOJHBIX CBSI3€H 00pa3yeTcss MEXy aJleHHHOM U TAMHUHOM:

A) Tpu;

b) nBe;

B) onna;

') ueTsIipe.

3.Monomepom pPHK sBnsercs:

A) TITI0K033;

b) amuHokucnoTa;

B) rimuepus;

I') nykieorua.

4.Kak Ha3bIBalOTCA CBSI3U MexAy octaTkaMu pochopHoit kucnorer ATD:

A) MaKpo3IpruvdecKue;

b) sHepreruueckue;

B) docdhopubie;

I') aneno3unTpudochaTHbIE.

5. BemiecTBa, U3MEHSIOIINE CKOPOCTh XUMUYECKON PEAKIIH, HO HE BXOJSIINE
B COCTaB MPOJYKTOB PEaKIUH, Ha3bIBAIOTCS:

A) nmonMcaxapuisbl;

b) nonumepsr;

B) kaTaau3zaropsl;

[') MoHOMEDHI.

6.Kak Ha3biBaeTcst HEOENTKOBOE COEIMHEHHE, BXO/ISIIEE B COCTaB (PEPMEHTOB:

A) xarcup;

b) kaTanuzatop;

B) kopepmenr;

') npoTeus.

7.B coctaB PHK He Bxoaut:

A) aneHuH,;

b) Tumun;



B) uuto3un;

I') ypaumi.

8. B kieTke nunuabl BIMOIHSIOT (PYHKIUIO:

A) JHepreTHYecKyIo;

b) undopmarmonnyo;

B) xaTtanutnueckyio.

') nBUraTeNnpHyIo.

9. [lonunmenTuaHas 1ETh, CBEPHYTAs B KIIYOOK, -3TO CTPYKTypa Oeika:

A) nepBuyHasi;

b) BTopuuHasi;

B) Tpernunas.

') yeTBepTHUHAS.

10. YcTraHOBHTE COOTBETCTBUE MEXKTY KIIACCAMU OPTAaHUYECKUX BEIIECTB U UX
byHKIHSIMU:

benkn

HyxkJjieMHOBBIE KUCIOTHI

YraeBoasl

JIUTIA]TBI

OyHKIUHU:

A) peryasitopHasi;

b) xpanenue u nepenayda HacjaeACTBEHHOM UH(OpMAIIUK;

B) s3neprernueckas;

I') crpourenbHas;

J1) 3amacaronas;

E) katanuTuyeckas;

7K) 3amumnTHasi;

3) curnajabHas;

N) nBurareabHas.

11. V3 nepeurciaeHHbIX yriaeBOAOB BRIOEPUTE MOHOCAXAPU/IBI:

Pubo3a;

['mukoren;

[lennrono3a;

DpyKTO3a;

Kpaxmaur;

I'i1roko3a.

12. Kakue 13 nepeuncIeHHbIX BEIIECTB HE SBJISIOTCS MOJUMEPaAMMU:

I'1oko3a;

JTHK;

I'emormoOuH;

PpykTo3a;

TPHK;

Pubo3za.



13. YcrtanoBuTe MOCIENOBATEIBHOCTh YCIOXHEHUS CTPYKTYpbl OEIKOBOM
MOJIEKYJIbI:

A) HECKOJIbKO CBSI3aHHBIX TI00YI Oenka (4);

B) mocnenoBaTebHOCTh aMUHOKHUCIIOT B COCTaBe MoJumenTiaHou mnenu (1);

B) nmonumnenTuHas 1eb, 3aKpydYeHHAs B CIIUPaib (2);

') TpexMepHast IpOCTPAaHCTBEHHAS «YIMAKOBKa» MOJHUIICIITHIHON 1end (3).

14. Ecmu ogna niens JIHK comepxkut dparment I'-I[-1[-A-A-T-TI'-11-A-LI, To
BTOpAsl IETIh:

A) A-A-1-A-T-T-T'-I'-T-T'

b) I-T-I'-T-A-A-T-A-T-T'

B) L-[I-A-A-T-I'-A-T-T-T

I T-I-I'-r-T-r-T-I-T-T

D) U-I'-I'-T-T-A-I-I'-T-I'

15. Beibepute Bce, uto xapaktepHo mis PHK (1) u nna [JHK (2).

A) MoJteKyIIsipHasi Macca MITH JTAIBTOH U BbINIE (2),

b) oanonenoueunas (1)

B) nBynenoueunas (2)

I') HeOombInas MojekysipHas macca (1)

) coneprxut yparmi (1)

E) comepxut tumus (2)

K) conepxut pubdosy

3) coepKUT AE30CKUPUO03Y

15. CtpykTypHas eAMHUIA HYKJICMHOBOW KUCIIOTHI SIBIISETCS:

A) MOHOHYKJIEOTH

b) amuHokucnoTa

B) nykJieo3un

[') mypuHOBOE WM MUPUMUIMHOBOE OCHOBAHUE

) yriaeson

16. 3nauenne JIHK 3akmrogaeTcs B TOM, YTO OHA:

A) ydacTByeT B cuHTe3€ Oeika Ha pudbocome

b) siBasieTcst HOCUTEIeM IreHeTH4YeCKo nH(popMauuun

B) ydactByer B nepeHoce HHPOpPMAIIMU B IUTOILIA3MY

I') perynupyeT TpaHCIAALHUIO

J1) Bce yTBEpKIEHUS BEPHBI

17. nsa JJTHK xapakTepHo Bce, KpOME:

A) konnuectBo A u T oguHaKoBO

b) konmuuectBo I" u [ oguHakoBO

B) onHa moauHYyKI€OTHIHAS IETTh KOMITJIEMEHTapHa IPYroi

I') HykiIeoTHMaHasi 1OC/IEI0BATEJBHOCTh OJHOM LENU HWICHTHYHA
HYKJIEOTH/IHOM MOCJIeJ0BATEIbHOCTH APYToii

J1) MOMMHYKJICOTU THBIC TSN AaHTUITAPAIICITbHbI

18. B niporiecce penukaiuy y4acTByIoT Bce (hepMEHTBI, KpoMe:



A) THK-nonumepassl

b) PHK-npaiima3zbl

B) JHK-nura3zet

I') IHKa3b1

J1) Tonmouzomepasbl

19. VkaxuTe 7151 ipoliecca peruiuKauy MaTpUILy:

A) TPHK

b) 6enox

B) JHK

') MPHK

M) pPHK

20. ITpomotop 3TO:

A) cnenudpuyeckas mnociaenosareabHocts JHK, omnpeneasiiomas
HavaTbcs cuHTe3 PHK

b) 3arpaBka miia [JHK-nonumepassl

B) nocnenosarensuocts [JHK, onpenenstomnias kyna 10KeH IPUCOSTUHUTHCS
perpeccop

I') mocnenoBarensHocTh JJHK, xonupyromas pPHK

) cnenuduueckas mnocnenoBarensbHocth JIHK, omnpenensitomas koHel
cunte3a PHK

21. OnepoH — 3710:

A) eIMHMIA KOOPAMHHUPOBAHHOM reHETHYECKOM IKCIPECCHH Y OaKTepHuil

b) yuactox /IHK niist cBsi3pIBaHMS TOPMOHOB

B) enununa permkanuu

[') ydacTok TepMUHAIIUN TPAHCKPAIIUU

) yuactox JIHK, xoaupytroumii onuH 6enok

22. BBIpOXKICHHBIA TEHETUYECKUH KO/ 3TO:

A) HenepekppiBaroluiics KoJ

b) IToBpexneHHbIi KOa

B) Hekonupyromme ¢pparmentsr JJHK

I') KonnpoBanue 01HO aMUHOKHUCJIOTHI IByMs U 00Jiee TPUILIETAMHA

) KonupoBaHue 0HOI aMUHOKHUCIIOTHI OJTHUM TPUILIETOM

E) KomupoBanue AByX pa3HbIX OEIKOB OJHOM M TOW e MOCIeA0BaTelb-
HocThiO JJHK

23. IlepexpbIBarOIIUIACS KO ITO:

A) He3nauuTtenbHO EpEKPHIBAIOIIUNCS KO/

b) [ToBpexneHHbIil KOA

B) Hekonupyrommue ¢pparmentsr JJHK

I') KogupoBanue 01HOM aMUHOKHUCIIOTHI IBYMS U 00JIe€ TPUTUICTAMHU

1) KonupoBaHue 01HOM aMUHOKHUCIIOTHI OJTHUM TPUILIETOM

E) KoaupoBanue AByX pa3HbIX 0€JIKOB OJHOI M TOW Ke MOCJIeI0BATE/b-
Hoctsi0 JHK



24. [{uTornazmaTuieckasi HacJlIeICTBEHHOCTh MOXKET ObITh CBs3aHa C:

A) Annapatom ["onbmxu

b) MuTtoxoHapusimu

B) JIuzocomamu

I') 'nnokcucomamu

1) Anpeikamu

E) [luTonnazmMaTH4ECKUM PETUKYITIOMOM

25. Tenomepsl 3TO:

A) Karncomepsl peTpoBHpPYCOB

b) Konuesbie nociaenosareabnoctu JJIHK xpomocom sykapuor

B) ®naukupyromue nociaeaoBaTeIbHOCTH TPOKAPUOTUYECKUX TEHOB

I') Hexomupyromue nocienopatenbaoctu JJHK

1) Yuactku JJHK, coaepkaiiye nepekpbIBaromUnics Ko/

26. CrienupuUIHOCTh TEHETHYECKOTO KOJ/Ia COCTOHUT B:

A) KOIUPOBAHUHM AMHUHOKHCIIOT O0JIee YeM JIBYMsl pa3IuYHbIMU TPUILICTAMH;

B) xoaupoBaHuM KaXKAbBIM TPUILJIETOM TOJBKO 0IHOWi AMUHOKHCJIOTHI,

B) Hanuuuu enMHOro Koja AJisi BCeX KUBYIIUX Ha 3€MJIE CYIIECTB.

') paznuuun koaa MEXAY SYKapUOTaMH U MPOKapHUOTaMHU

27. BBIpOXIEHHOCTh FT€HETUYECKOTO KOJa — ITO:

A) KOIUPOBAHUE OJIHUM TPUILIETOM TOJIBKO OJHOW aMUHOKHCIIOTHI;

b) konupoBaHue OTHUM TPUILIETOM OJTHOM JIMOO HECKOJIBKUX aMUHOKHUCIIOT;

B) konnpoBaHue 0JHOM AMHMHOKHCJI0THI HECKOJIbKMMHU TPUILICTAMH.

[') xonupoBaHWE aMUHOKHUCIOTHl WHULIMUPYIOIIUM WU TEPMUHUPYIOIIUM
TPUILJIETOM

28. YHUBEpCAIBHOCTh TEHETUYECKOTO KO — ATO:

A) HaJIMYHe eIMHOT0 KO/1a /IJIsl BCeX CylecTB Ha 3emuie;

b) konupoBaHue 0HUM TPUILIETOM OJTHOM JTMOO0 HECKOIBKUX aMUHOKHUCIIOT;

B) kogupoBaHue 0JHOM aMHUHOKHUCIIOTHI HECKOJIBKUMU TPUILIETAMHU.

I') ynuBepcanbHOCTh xumudeckoi crpyktypbl JJHK mms Bcex cymiectB Ha
3emie

29. KoJ1oH MHUIMAITUN — YYaCTOK IEIH, OTPEICIISFOITHII:

A) konern cunte3a MPHK;

b) nauasno rpanckpunuun PHK;

B) nocnenoBarensHocTh HykiieoTu10B B PHK.

') HauanbHbBIN y4acTOK nepekpbiBanust koaa JJHK

I'en - aTo0:

A) otpesok JIHK, cocTosimuii u3 5K30HOB U UHTPOHOB;

b) orpe3ok IHK, rae xpanurcss uHdopManus 0 nepBUYHON CTPYKType
MOJIUNEeNnTHAA;



B) otpeszok PHK, coorBercTBytomuii nadopmannu o6 oguom 6enke Ha JJHK;
I') orpesox JAHK, rame xpanurcs wuHbopMamuss O TMEPBUYHON CTPYKType
MOJIUCaXapH/IOB.
30. ITox6epurte k kaxmou rpymme (A, b, B) cooTBeTcTBYyI0IINE M COSAMHEHUS
(a, 0, B,...):
A. Hykneos3un (3, 5, 6). b. Asotucroe ocHoBanue (1, 4). B. Hykneorun (2, 7).
1. aneHuH;
. uTHAMH 5'-MoHOdochaT;
. TYaHO3UH;
. IUTO3MWH,;
. QJICHO3UH;
- YPUIWH;
. TAMUUH 5'-MoHOpOChaT.

N O B W N

Komnemenyusa. CnocodeH 0oCylecTBJAATh KOMMYHMKALHMIO U KOHTPOJIb
NPOM3BOJACTBEHHON  JAeATEJIbHOCTH  CTPYKTYPHBIX  MOApAa3JejIeHUl M
CIICLMAIUCTOB B PAMKaX BO3IJIABJAEMOI0 HANPABJICHUA JeATEIbHOCTH WJIU
kpynHoro noapaszaenenus (IK-7).

Bomnpocsl k 3auery:

1. XpaHeHue u nepegaya reHeTUYECKOr NH(POpMaAUU HYKIEMHOBBIMU

KHUCJIOTaMH.

2. XuMun4ecKasi CTpyKTypa HyKJIEUHOBBIX KHACIIOT.

3. 'eHeTHYECKHUN KOI.

4. XpaHeHue U niepeiaya TeHeTHUeckoil nH(popMaIuyu HyKJIEHHOBBIMU

KHCJIOTAMH.

5. XuMuueckasi CTpyKTypa HyKJIEUHOBBIX KHUCJIOT.

6. 'eHeTHYECKHUN KO/I.

7. I'eneTnueckue MapKepsl U yCKOPEHUE CEJIEKIIMOHHOTO MPOoLecca.

8. I[IpakTyeckne npuMepsl MAPKEP-BCIIOMOTaTENBHON CENEKLINH.

9. MeTtoJbl ceneklnu, OCHOBaHHbIE Ha ucnonb3oBanuu JHK-mapkepos.

10. I[ToHATHS MapKEepHOW U TEHOMHOM CEJEKIINU.

11. Kak ocymiecTBisieTcst 0oT00p HY>KHOTO aJijiessl.

12. Kakyto poiib urpaer paccrossuue MM OT reHa 1 KakoBO optim pacCTOsSHUE.

13. Jlokanu3amnus reHa B TEHOME.

14. [IpyHUMO MapKEPHOUN CEIEKIINH.

15. Kakue JJHK-mapkepsl Haubosiee 3¢ PexkTuBHBI TpU 0TOOPE B MAPKEPHOI

CEJIEKIIUH.

16. IIpeumymectBo BHyTpurenusix JJHK-mapkepos.

17. YUro HeoOxoauMo 3HaTh npu ucnoibszoBanuu JTHK-MapkepoB B cenexuuu
npu 0TOOpE MO TOMY WJIM UHOMY MPHU3HAKY.

3ajanus (MpakTUYEeCKHeE 3aJaHUS, TECTHI VISl IPOBEJACHUSA 3a4€TAa)

IIpakTnueckue 3aganus 1.



1. [loctaHOBKa monauMMepa3HOM  LENHOM  peakuud. KOMIIOHEHTHI
peakuoHHo# cMmecu, HeoOxoaumbie s nposenenus [1LP. CpoiictBa Taq-{HK-

IIOJINMEPA3BI.
2. @akTopsl, BIMAOMKAE HA TOYHOCTh cuHTe3a JJHK n BosMoxHOCTH ee
IIOBBILICHHUS.
3. Busyanuzamuss mnpoxyktoB I[P  wmetomom anektpodopesa B

IMOJIMAKPHUIIAMHUIHOM U arapO3HOM I'CIIAX.

IIpakTH4yeckoe 3ausiTue 2.

1. NudopmarimonHpie TEXHOJIOTMU B 00pabotke pesyibTatoB [ILP-
aHanu3a. ba3bl TaHHBIX HYKJICOTHUIHBIX 1 AMUHOKHCIIOTHBIX TIOCTIEA0BATEIILHOCTEH.

2. Craructudeckue u rpaduuecKkue MeTo Ibl 00paboTKH eKTpodoperpamm.

Tectbl mo komnerenunu [K-7. Cnocoben ocywecmenames kommynuxayuio u
KOHMPOIb NPOU3BOOCMEEHHOU O0eAmeNbHOCMU CMPYKMYPHbIX NOOpA30eieHul U
CNeyuanucmos 8 pamMKax 60321A6IAeM020 HANPAGIeHUsl O0esmeNbHOCMU UlU
KPYNHO20 NOOpa30eieHust

Tecr 1

1. OngHoll W3 XapaKTepUCTHK TEHETHYECKOrO KOoAa SBIISIETCA €ro
BBIPOKJIEHHOCTB. YTO 3TO 0O3HA4aeT?

+ AMHHOKHCJIOTE COOTBETCTBYET OOJIbIIIE OJTHOTO KOJOHA

—EcTh KOIOHBI, KOTOPBIE HE KOAUPYIOT aMUHOKHCIIOTHI

—Kax 1011 aMMHOKUCIIOTE COOTBETCTBYET OJIMH KOJOH

—Kaxaomy Ko1IOHY COOTBETCTBYET OJHA AaMUHOKHUCIIOTA

—Pa3HbpIM aMMHOKHUCIOTaM COOTBETCTBYET OJIMH KOJIOH

2. Kakoe W3 nmpuBEeNEHHBIX HUXKE YTBEPKIACHUN OTHOCUTEIBHO CHUHTE3a
OeJka MpaBUILHO?

—/Ins xakz1oro BUAa aMMHOKUCIIOT €CTh JIMIIb OJUH KOJOH

—Monexynsl TpancnioptHoit PHK, cienmduunbie 11st TaHHBIX aMUHOKHUCIIOT,
cunresnpyrorca Ha MPHK-marpune B nurorasme

+ Marpuunas (uadopmanuonnas PHK), cunresupoBannas Ha JIHK-matpuue
B fA1pe, HeceT B cebe MH(pOopMaIUIo, KOTopas ONpeAessieT MociaeA0BaTeIbHOCTh
COEMHEHUS AMUHOKHUCIIOT B MOJUMNENTUIHYIO LIETh

—PacmmdpoBka reHeTHYecKoro Koja Ha puOOCOMax MOXKET HAYMHATHCS U3
mo60it Toukn MPHK

—Mounekynsl TpancnioptHoi PHK nocrasmsror marpuunyro PHK u3 sapa x
pubocomam

3. Bri6epute BemecTBa, BXOASIIME B COCTAB OHOTO HYKIICOTH/IA:
—TpH03a, a30THCTAask KUCII0Ta, YpaIliI

+ MeHT03a, 0CTaTOK (POCPOPHOI KUCTOTHI, A30TUCTOEC OCHOBAHUE

—TeKC03a, 0CTaTOK (ocPOPHON KUCIOTHI, TUKINIECKOE a30TUCTOE COSTUHEHNE



—aMHHOKHUCIIOTA, ocdaTHas rpyrmmna, TAMUH
—TeTpo3a, pochaTHas rpynma, ageHUH

4, B sanpe knetku u3 mosiekyibl He3penoit uPHK o6pa3oBanack Mosekyna
3penoii uPHK, kotopass 3HaumTenpbHO KOopoue, yeM Hespenas. Kak Ha3biBaeTcs
COBOKYITHOCTb 3TAIOB 3TOr0 MPEBpaIICHUS?

—Pennukanus

+ IIpoueccunr

—Pexorannus

—Tpancisiuus

—Tepmunanus

S. [Ipu Bcex (¢opmax pa3MHOXKEHHS (MOJOBOM U Oecroyiom
Pa3MHOXKEHUHU) DJEMEHTApHOW JUCKPETHOW €IMHMIIE  HACIEJACTBEHHOCTH
ABJISICTCS:

—OJIMH HYKJIEOTHU/T

—oaHa uenb Monekyisl JJTHK

—OJ[Ha ITapa HyKJIEOTUI0B

+ OJIMH TCH

—nBe nenu Mosekyns! JJHK

6. OOpatnbie Tpanckpurntassl (peBeprassl, win PHK-3aBucumbie JTHK-
MOJIMMEPa3bl) KaTATU3UPYIOT:

—cuHre3 JIHK na pPHK

—cunte3 nPHK na JIHK

—cuHre3 Becex BuoB PHK na JIHK1

+ cunre3 JIHK na PHK

—cunre3 JIHK na JIHK

1. [Ton BIMSIHUEM HEU3BECTHOTO MyTareHa ObLT OJOKHpPOBaH (PepMEHT
JAHK-nurasa, KOTOpbIi IPUHUMAET Y4acTHE B MPOLIECCE IKCUU3MOHHON penapaluu
JIHK. Kakoit atan npornecca penaparuu JIHK O6yner napymen?

—Pacno3naBanue noBpexaenHoro yyactka JJHK u ero ynanenue

—Bripesanue nospexaennoro yuyactka JJHK

—Bripesanne mnoBpexnenHoro ydactka JHK w 3amena ero Ha
cooTBeTcTBYHOIMMMN yyacTtok JIHK

—CuHTEe3 HOBOTO y4acTKa 0 MPUHIIUITY KOMIUIEMEHTAPHOCTH

+ ClrBaHHE€ BMOHTHUPOBAHHBIX HYKIJIEOTHUJIOB C HEBPEIUMBIM YYaCTKOM
Mosekynsl JJHK

8. B xierke uyenoBeka mnpoucxomut tpaHckpunuus. depment JHK-
3aBucumas PHK-monumepasa, koropas nepensuraercs Baoiab Mosekynsl JJHK,
JOCTUIJIA  ONPEACIECHHOM IIOCIEA0BATEIbHOCTH HYKJIECOTHUIOB, IIOCIE 4Yero
TpaHCKpUnuus npekparunack. Kak Ha3piBaeTcsa Takoi yuactok JIHK?



—Omneparop
—IIpomoTop
—Penpeccop
+ TepmunaTop

Q. N3BecTHO, uTO cnennanbHbid yyactok JIHK-mpomoTop oTBeuaer 3a
npucoeaunenue ¢epmenta JIHK-3aBucumoit PHK-momumepassl u wHUIIMALMIO
TpaHCKpUNUMU. B 3TOM yyacTke mpou3onuia aenenus AByX map Hykieotuaos. K
KaKOMY pe3yJibTaTy 3TO MPUBEIET?

+ [TonHOMY OTCYTCTBHUIO CHHTE3a Oelika

—O06pa30BaHNI0 AHOMAJILHOTO OeJIKa

—CunTe3y Oeka B HEOrpaHUUEHHOM KOJIMYECTBE

—O06pa30BaHNI0 HOPMATBHOTO OeJTKa

—IIpexneBpeMeHHOMY TTPEKPAIICHUIO CUHTE3a OeKa

10. B kieTKy BBEIEHO XMMHYECKOE BEIIECTBO, OJIOKHpYIOIIEe padoTy
dbepMeHTOB, KOTOpble mpuHUMaT yuyactue B gecnupanuzanuu JIHK. Kakwue
MPOIIECCHI U B KAKOW MEPUO MUTOTHYECKOTO IIMKJIA KJIETKU HAPYIIAtOTCsA?

—Pemnmukanms JIHK B meTadase

—Hapymarorcs necnupanuzanus XpoMocoM U (OpMHUPOBAHUE SAEPHOM
000JI0YKHU B TeTodaze

—Jlenenne y4acTka HEHTPOMEPHI Ha OTAENIbHbIE XpOMaTHAbI B aHadasze

+ Perumukanus [JHK B cuHTeTMUECKOM TIEpHOIE

—JlouepHue XpOMOCOMBI HE JIOCTUTAIOT TMOJIFOCOB KJIETKHU B aHadase

11. Onna u3 neneit JIHK coctout u3 nykineotunos: ATH-ALL- TALI-TI'TT
KakoBa nocnenoBarenbHOCTh HYKJIEOTHI0B Ha BTOPOM LenH 3Toi MoJiekyiabl JJHK?

—ATH-ALOL-TAII-T'TT

—THUT-I'TT-AI'T-ALL]

+ TAT-TIT-ITI-ITAA

—II'A-IIAA-THOA-TTT

~TTI-OAT-IIIIA-LITA

12. Bo Bpems tpancisiuun kK kaxaon nPHK npucoenunsiercss oIHOBpEMEHHO
HECKOJIBKO PHOOCOM, KOTOpBIE pPacCIOJIOKEHBI BJIOJIbL €€ MOJEKYyJdbl Ha
ONPEAECICHHOM PACCTOSIHUM OJIHA OT Apyroi. Kak Ha3bIBaeTCss TpaHCIALMOHHBIN
KOMIUIEKC, KOTOpbId cocTtouT u3 onHo WPHK wm pacnonoxxenHblx Ha Hewl
HECKOJIBKUX prudocoM?

—LlenTpocoma

—JInzocoma

—@arocoma

—Hykneocoma

+ ITonmmcoma



13. Nzyuaetrcs paborta omepona Oaktepun. [Ipomsomio ocBoOOXKIeHUE

oreparopa 2 ot 6enka-penpeccopa. Cpasy mocie 3Toro B KJI€TKe HaYHETCS:
—penpeccus

—TpPaHCIIAHNS
—pennukanus
—IIPOLIECCUHT
+ TpaHCKpHIIIUS

14. Cornacno mojaenu asoiHo# cnupanu JIHK, npeanoxxeHHon Y 0oTcoHOM
u Kprkom, ObIIO yCTaHOBIIEHO, YTO OJTHA U3 TIENIEH COXPAHSAETCS MPU PETUIMKAITUH,

a BTOpasi CUHTE3UPYETCS KOMIJIEMEHTapHO NepBoi. Kak Ha3pIBaeTCsl ATOT CIoco0
perukanuu?

—KoncepBaTuBHbIii
—/{ucnepcHbii
—AHaJIOTUYHBIN

+ ITomykoHCEpBaTUBHBIN
—neaTHYHbIN

15. OnHuM U3 PTanoB CHMHTE3a OeJiKa SIBJISICTCS paclo3HaBaHUE KOJOHA U

antukonoHa. Bropoiil Tpurier ”PHK YAY. 1 Kakoll koMIisieMeHTapHbIA TPUILIET
Haxoaurcsa B TPHK?

-I'yr
-YAY
+ AVA
-VyIy

-LVII

16. M3BeCTHO, YTO TEHETUYECKHM KOJ SBIAETCS TPUILUICTHBIM U
BBIPOXKIEHHBIM. 3aMEHa KaKoro HyKJI€OTHAA B KOJHUPYIOIIEM TPUILJIETE MOYKET HE
HapyllaTh €ro cMbicia’?

—IIepBoro

—IlepBoro u BTOpOTO

—BToporo

+ Tpetbero

—Broporo u tpersero

17. Cunre3 Oenka ocymiecTBisieTcss Ha pubocomax ¢ matpunr UPHK, k
KOTOPBIM TPaHCIIOPTHPYIOTCS aKTHBUPOBAaHHBIC aMHUHOKHCIOTHL. Kakas PHK
TPaHCTIOPTUPYET AMUHOKHCIIOTHI K pubocoMam?

—Nudopmanmonnas PHK

—Pub6ocomannuass PHK

+ TPHK



—3penas uPHK
—IIpo-MPHK

18. uPHK cunresupyercs B sape kimerkun Ha onHod nenm JIHK. Kax
Ha3bIBAETCS 3TOT Mpouecc?

+ Tpanckpunuus

—Penapanms

—Permmkamms

—Tpancnsuus

—AKTHUBaLUs aMAHOKHCIIOT

19. B mpomecce co3peBanus wuHbopmanuonHoir PHK cnernuansHbie
dbepMeHThI BBIPE3alOT HMHTPOHBI W CIIUBAIOT 3K30HBI (mporieccuHr). Kak
Ha3bIBAIOTCS MH(GOPMATUBHBIC YYACTKHU TeHa?

—TpaHCKpUNTOHBI

+ DK30HBI

—AHTHKOIOHBI

—HHTpOHBI

—Kononst

20. BBIpOKICHHOCT, T€HETHMYECKOTO KOJa CIIOCOOHOCTh HECKOJIBKUX
TPHUILJIETOB KOAUPOBATh OJJHY aMUHOKHUCIIOTY. A Kakasi aMUHOKHUCIIOTa KOJIUPYETCS
OJIHUM TPHUILIETOM?

—JlenuH

—Cepun

—AJaHuH

+ MeTHOHUH

—JIn3un

21. ['eHHbIil anmapaT 4YelioBeKa COAEpKHUT Okoyio 30 ThicAY TEHOB, a
KOJJMYECTBO BapUAHTOB AaHTUTEN JIOCTHUTaeT MWUIMOHOB. Kakoit wmexaHusm
UCITOJIB3YETCsl JUIsl 00pa30BaHUS HOBBIX T'€HOB, OTBEUAIOIIMX 32 CHHTE3 TaKOTO
KOJINYECTBA aHTUTEN?

+ PexoMOuHaIMs TeHOB

—AMmunduKaIys reHoB

—Pennukanus JJHK

—Penapanus [JTHK

—O6pa3zoBanue pparmenToB Okazaku

22. B Mozenu omnepoHa MPOMOTOp SIBISIETCSI MECTOM IEPBUYHOTO
npukpemiennss  PHK-nommmepaspl, ¢ KOTOpOro  HayumHaeTrcss  MpoLece
TpaHCKpUMIUU. YeM MOKeT ObITh 3a0JIOKMPOBAH 3TOT MPOIIECC?

—B3auMopeiicTBuEM CTPYKTYPHBIX T€HOB



+ IIpucoeanHeHneM Oenka-penpeccopa K onepaTopy
—[Ipucoennuennem penpeccopa K TeHy-peryssropy
—B3anMozeiicTBuEM TEpMUHATOPA C PEIIPECCOPOM
—B3aumoneiicTBruemM TepMuHATOPA C OIIEPATOPOM

23. JUMTenbHOE BpEeMsl CUYMTAIM, YTO B3aMMOOTHOIIEHHS BHUpyca U
OakTepHaIbHOM KJIETKUA BCETrJa 3aBEpIIAIOTCS pa3pylleHueM mnocieaHeil. Tem He
MEHEEe CO BPEMEHEM OBLIO BBISBICHO, YTO HE BCE (harW BBI3BIBAIOT THOEIH KICTKHU.
OHHM CcTOCOOHBI MEPEHOCUTh YacTh T'€HOMa OJHOW OakTepuu B T€HOM JApPYToi,
BCJICJICTBUE YEro T'€HOTHUIl KJIETKU-PEIUIIMEHTa MPUOOpPETaeT CBOMCTBA IPYroro
mramma. Kak Ha3pIBaeTcs 3TO siBJieHUE?

—Tpanchopmarius

+ TpaHcaykuus

—Tpancisius

—Tpanckpunuus

—Tpancno3unus

24. Bo Bpems anammza ¢parmenta JIHK, xotopwiii Obl1 CHHTE3MpPOBaH B
mpoliecce MOJMMEpPa3HON IEMHON peakiuu, ObUIO BBISIBJICHO, YTO B €r0 COCTaB
BxoauT 180 map HykieoTuaoB. Kakoe KOIMYECTBO MOHOMEpPOB Oelika KOAUPYET
3TOT (pparmeHT?

-2

+ 60

-90

— 120

— 180

25. Permkanms JIHK ocymiecTBiseTcsl ¢ MOMOIIBIO KOMILIEKCa (DEpMEHTOB.
Kakoii poriecc katanusupyeT hepMeHT npaiimaza?

—Pacneranue neneu mosiexyinl JJHK

—Pa3peiB Hutn JIHK B Touke "ori"

—CumBanue gpparMmeHToB OKazaku

—Crabunu3anuio oJHOHUTEBbIX yuacTkoB JJTHK

+ Cunre3 3arpaBok nened PHK

26. Bo Bpems cunTe3a Oenka puOocoma, TPOMIs CTaAWI0 WHUIIMALIWH,
NEepPEXOAUT K nocienyromeMy ureHuto kogoHoB MPHK, nHampasmssace k 3'-KoHIy.
Kak Ha3piBaeTcs 3ta craaus?

—IIpoueccunr

+ Dnoxranus

—Tepmunanus

—IIposionranus

—CrutaiicuHr



27. UccnenoBanusimu ®@. Cenrepa ObUIO BBIICHEHO, YTO MOCIEAOBATEIEHOCTh
AMUHOKHCIIOTHBIX OCTAaTKOB, COSJIMHEHHBIX NENTUAHBIMU CBSI3IMU, 00pa3yer:

+ MEepPBUUHYIO CTPYKTYpY Oenka

—BTOPHUYHYIO CTPYKTYpy Oelnka

—TPETUYHYIO CTPYKTYpy Oeika

—4EeTBEPTUUHYIO CTPYKTYpy Oemka

—B-cTpykTYypy Oenka

28. Monekynsl TPHK uMeroT aBa akTuUBHBIX IieHTpa. K ogHOMY M3 HUX
MPUKPEIUIIETCS MOJIEKYJla aMUHOKUCIIOTHI U 00pa3yeTcsi KOMILJIEKC aMUHOAIIMII-
TPHK. BTOpOii akTUBHBIN LIEHTP COCTOUT U3 TPEX HYKJICOTUIOB U HA3bIBACTCS:

—aMUHOAIUIBHBIM

—aMHUHONENTUAUIBHBIM

—MEeNTUAWIHHBIM

+ @QHTHKOJOHOM

—KOJOHOM

29. Hexoropsie Tputuietsl UPHK (YAA, YATI, YI'A) He KoIUPYIOT HU OJHOU
AMUHOKHUCJIOTBI, HO SBISAIOTCA TEPMUHATOPAaMU B MPOLIECCE CUUTHIBAHUS
nHpopMaruu, T.e. CIOCOOHBI IMPEKPATUTh TpaHCHANuio. Kak Ha3pIBalOTCS ATH
TPHUILIETHI?

—Omnepartopsl

+ CTON-KOJOHBI

—AHTHUKOIOHEI

—K30HbI

—HHTpOHBI

30. N3BecTHO, uTo nipu 3ameHe B JIHK o1HOro HyK1€0TH1a MOKET 3aMEHUTHCS
JUIIb OJJHA aMUHOKHKCIIOTa B nentuae. Kakoe cBOMCTBO reHeTUUECKOTO Koja 3TO
JIOCKa3bIBaeT?

+ HenepekpbriBaeMOCTh KO/ia

—BripoxkneHHoCTh KO1a

—YHUBEPCAITBLHOCTh KOJIa

—TpunneTHocTs Koaa

—CnenuguIHocTh Koaa

TecThl 2
IIpaBubHBIE OTBETHI OTMEUCHBI 3HAKOM +

1. Cunre3 IHK naunnaetcs u3 npaitmepa. [Ipaiimep - 3T0:

- OJIUTOC30KCUPUOOHYKIICOTH T
+ ONUropuOOHYKIEOTH /]



-ATD
- TAT® (ne3oxcuaneno3uHTpudocdar)
- yuactok JIHK, cocrosimuii u3 40 HyKI€0TH10B

2. Bece tuniel PHK cuntesupytorcs B Bujae PHK-nipeaiectBeHHU-KOB, KOTOpBIE
MOTOM MOJIBEPrar0TCsi CO3PEBAHUIO (TIpolieCCUHTY). OJHUM U3 3TANOB MPOIECCUHTA
ABJsieTCA CcIUtaicuHT. CIIaliCUHT -3TO:

+ BbIp€3aHHE€ HEUH(POPMATUBHBIX YYaCTKOB (MHTPOHOB) M CIIMBaHUE
HH(POPMATUBHBIX (3K30HOB)

- MPUCOEIUHEHUE K 5'-KOHIlY 7-METUIITyaHO3MHA

- npucoearuenue K 3'-koHiy 100-200 ocTaTkoB aA€HUIIOBOW KUCIOTHI

- XUMHAYECKast MOIU(DUKAITUS a30TUCTHIX OCHOBAHUI

- pparmenrtanusa PHK

3. Ilon neiictBuem conneunoro oonyyenus B JIHK koxu uenoBeka vaiie Bcero
o0pa3yroTcs:

- IeJIeUnn
- 3aMEHBI HYKJICOTUIOB
+ TUMUHOBBIE TUMEPHI
- XpOMOCOMHBIE MyTalluU
- ogHouenovyeunsie JIHK

4. Y 6onsnoro CIIN/Iom B kiieTKax, mopaxeHHbIX BUpycoM BUY, BbisiBiieHA
aKTUBHOCTH (hepMeHTa peBepTasbl. Kakas HyKJI€MHOBask KUCIOTa CUHTE3UPYETCS C
ydqacTueM 3toro pepmenTa?

- MPHK
+ JIHK
- pPHK
- TPHK
- [Ipe-MPHK

5. lns neyeHuss THPEKIMOHHOTO 3a00JI€BaHUS UCIIOIb30BAIN CTPEIITOMUIIMH.
CuHTEe3 KaKiX BeIecTB Oy/1eT MPUOCTAHOBIIEH NIPU IEUCTBUM 3TOTO aHTUOMOTHUKA?

- JIHK

- MPHK

- TPHK

- pPHK
+ beakosB



6. B okcrnepumeHTe OBLIO IIOKA3aHO MOBBIIIEHWE AaKTUBHOCTH OeTa-
raJlakTO31/1a3bl 1OCJIe BHECEHUS JIAKTO3bI B KYJIbTYpasibHyI0 cpeny ¢ E. coli. Kakoi
YYacCTOK JIAKTO3HOTO ONEPOHA CTaHOBUTCS Pa30JIOKHUPOBAHHBIM OT pempeccopa B
ITUX YCJIOBHSIX?

- [Ipomorop

+ Onepatop

- CTpyKTYypHBIil reH
- PerynsaropHslii ren
- [Ipaitmep

7. bompHOMY TyOepKyne30M JErKMX Ha3HaueH pu(aMULUH, KOTOPBIH
nonasiusieT pepment PHK-nonmumepasy Ha cTaginy MHUIMALIMK TIpOIecca:

- TPAHCIIALIU

- peIUIMKaluu

- TEpMHUHAIUU

- DJIOHTAIUU

+ TpaHCKpUIIIUHU

8. TpaHncnsauuss HauumHaeTcss ¢ (¢as3pl HMHULUAIMM, Korga KoJaoH AV,
MUPPYIOIHNIA METUOHHH, CBSA3BIBAETCS C KOMILUIEMEHTApHBIM aHTUKog0oHOM TPHK.
VkaxuTe JaHHBIA aHTHUKOJIOH.

- VIT
- VTTII
- AITY
+VAIL
- AVT

9. B crpykrype omnepona JIHK mnpokapuoToB €cTh y4acTOK, K KOTOPOMY
npukperuisiercss PHK-nmonumepasza B ¢aze mHunmanuu Tpanckpuniuu. Haligurte
Ha3BaHME 3TOr'0 y4acTKa.

- [lepBUYHBIN TPaHCKPUIIT
+ IIpomoTop

- Onepatop

- ['en-perymarop

- CTpyKTypHBIi I'eH

10. Ilpouiecc 6uocuuTe3a OeIKa SABISIETCS SHEPrO3aBUCUMBIM. Y KaXKUTE, KAKOU
MaKpOdIPTUYECKUI CyOCTpaT UCTIOIB3YETCS B 9TOM MPOIECCE HA CTAINH SJIOHTAIIUH.



-ATO
- AIl®
+ITD
-VTO
-T®

11. IlenTpanbHON JOTMON MOJIEKYJApHONW OHOJOTMM OBLIO TIOHSATHE O
nepeaade HacneacTBeHHo nHdopmaruu B Hanpasienun "JIHK-PHK-6enok". Kak
nepeaeTcsl HacIeACTBEHHAas HH(POopMalus y peTpoOBUPYCOB?

- PHK-JIHK-6emoxk
- JIHK-6enokx-PHK
- JHK-JIHK-PHK-6emok
- IHK-PHK-6emoxk
+ PHK-/IHK-PHK-6e10x

12. B kietke OOJIe3HETBOPHON  OaKTepuu MPOUCXOAUT  IPOILECC
TpaHCcKpunuuu. Matpunen s cuaTe3a ogqHor Monekynsl MPHK nipu aTom ciryxut:

- B¢ Mosekyna JIHK

+ yuactok ogHo# u3 neneit JJHK

- [IEJIMKOM OJIHa 13 1erneu moisekyisl JJHK

- nenps Monekynsl JJHK, numennas nHTpoHOB
- nenb Moaekynsl JIHK, numennas 3x30H0B

13. B paiionax IOxHoit Adpuku cpeau Ioaeld  pacmpocTpaHeHa
CEpPIOBUIHOKICTOYHAS aHEMMSI, PU KOTOPOM SPUTPOLIMTHI UMEIOT (PopMy cepria
BCJICJICTBUE 3aMEHBI B MOJIEKYJIE TeMOTJIOOMHA TITyTAMHUHOBOUW KHUCJIOTHI HA BAJIMH.
Yem BbI3BaHaA 3Ta 00JIE3HB?

- Hapymienrem MmexaHnu3MoB peanu3aiiy reHeTHYecKoi nHhopMaIiu
- Kpoccunrosepom

- 'eHOMHOUM MyTanuen

+ ['enHo# MyTanuen

- Tpancoykuuen

14. B pe3ynbraTeé HWHTOKCHUKALMHM B SMHUTEIMAIBHON KJIETKE CIU3UCTON
00OJIOYKM TIOJIOCTH pPTa HE CHHTE3UPYIOTCS (EepMEHTHI, O00eCTIeUnBaIONTNE
crutaiicunr. KakoBa npuyunHa npekpaieHusi OuocuHTe3a 0eaka B 3TOM ciiydae?

- He cunresupyercs ATO
- He o6pasyercs pPHK
- He akTUBHpYIOTCS aMUHOKUCTIOTHI



- Hapy1iien TpaHcriopT aMMHOKHUCIIOT
+ He obpasyercs 3penas uPHK

15. B renernueckoil naboparopuu npu padore ¢ monekyinamu JJTHK Oenbix
KpbIC JTHHUHA Buctap 3aMeHWIN OIWH HYKJICOTHI APYyruM. llpm 3TOM moiTydnsu
3aMEHY TOJIbKO OJHOM aMHHOKHCJIOTHI B rienitu/ie. Habmomaemplii pe3ynbrat Oyaer
CIICJICTBUEM MYTAIlUH, KOTOpast Ha3bIBACTC:

- JeJIeIus
- QyIUIMKaIUs

+ TpaHCBEpCcUd

- CMCIIICHHUE PaMKH CUUTBIBAHHS
- TPAHCJIOKAIK

16. PaboTHUIIa XUMUYECKOTO MPEANPHUATHS BCICICTBUE HAPYIICHUS MPaBUI
0e301acHOM padOThI MOABEPIIIACH TOKCHYECKOMY AEHCTBUIO a30TUCTON KHUCIOTHI U
HUTPUTOB, KOTOPBIE BBI3BIBAIOT J€3AMUHUPOBAaHHME LMTO3MHA B Mojekyine JIHK.
Kakoil pepMeHT HHULIMUPYET 1eNb pernapaluoOHHbIX TPOLECCOB?

+ Vpauun-/IHK-rnuko3unasa

- JHK-3aBucumas PHK-nonumepaza

- Opotununmonodocdar-ngexkapookcuasza
- TumMuoumaTcudTasza

- Hutunuatpudocdarcunreraza

17. B xierke B rpanyisipHort OIIC mpoucxomuT 3Tam TpaHCISUUH, MPU
KoTopoM HaOmwonmaercs npoaswkenne UWPHK — oTHocuTensHO  puOOCOMBL.
AMHWHOKHCIIOTBI ~ COEAMHSIOTCS  MENTUAHBIMU  CBSI3SIMU B OINPENEICHHOU
MOCJEe0BaTEILHOCTH - MPOUCXOIUT OMOCHHTE3 MOJIUTIENITH/IA.
[TocnenoBareTbHOCTh ~ AMHUHOKHCJIOT B TOJMNENTHAE  Oyner  OoTBeYaTh
MOCJIEA0BATEIbHOCTH:

- anTuko10HOB pPHK
- antukoxoHoB TPHK
- Hykieotunos pPHK
- HykieotnoB TPHK
+ kogonoB nPHK

18. M3BecTHO, 4TO omepaTop oTBeyaeT 3a npucoeauHeHue gepmenta PHK-
NOJINMEPA3bl U MHULMALMIO TPAHCKPUIILKU. B 3TOM

y4acTKe Mpou3ollia jAelienus IByX HykiaeoTunoB. Kakue mocneactBusi 3To
MOKET UMETh?



- Obpa3oBaHKne aHOMAJIBHBIX OEJIKOB

+ OTcyTcTBUE CHHTE3a OerKa

- Cunre3 OeKa B HEOrpaHUYCHHOM KOJTHUYECTBE
- O0Opa3oBaHre HOPMAIBHOTO OeJKa

- BricTpoe okoHYaHme cuHTe3a Oenka

19. Bo Bpemsi OMOXMMUYECKOTO aHaIn3a KJIETOK YeoBeKa Oblia MoyyeHa
JAHK, koTtopas oTinuyaercst o coctaBy ot xpomocoMHoi JIHK. Dta HykienHoBas
KHUCJIOTa ObLIa MOJy4YeHa U3:

—pubocom

—IUTACTUHYATOTO KOMILJIEKCA

—IJIaIKOM SHAOIIA3MAaTUYECKON CETH

+ MUTOXOHAPUHI

—JIN30COM

20. [Ton nelicTBMeM MyTareHa B T'€HE M3MEHMJICS COCTaB HECKOJIb- KHUX
TPUIUIETOB, HO KJIETKa MPOJODKACT CHUHTE3UPOBATH TOT ke Oenok. C Kakum
CBOMCTBOM I'€HETHYECKOI'0 KOJIa OTO MOKET OBITH CBA3aHO?

—CnenupuIHOCThIO

—YHHUBEPCATBHOCTBIO

—TpUIIETHOCTHIO

+ BBIpOXKIEHHOCTHIO

—KonnuneapHoCThIO

21, Cnupanu3zanys XpoMOCOM UMEET O0JIbIIOe OMOJIOrMYECKOE 3HAYEHUE,
TakK Kakl:

—YCKOPSIOTCA PEAKIIUU TPAHCKPUTIITUN

—npoucxoaut aktuuzanus [JHK

+ o0seryaercst MpoLecc pacxokACHUS XPOMAaTH]

—npoucxoaut nHaktueanus JJHK

—3aMEISIIOTCS] PEAKIIUU TPAHCKPUIIITUU

22. BcenencrBue Bo3melicTBus ramma-usnydeHus ydactok nenu JHK
nosepHyJics Ha 180°. Kakas u3 npuBeaeHHbIX MyTanuii npoun3onuia B uenu JJHK?

—Jleneums

—yrmnukanus

—Tpanciokamus

—TpancBepcusil

+ MuBepcus

23. B 1970-e ronpl pokazanu, yto mojekyia PHK-npemiecTBeH- HUIBI
(mpo-mPHK) coxepxxut Oombllie TPUIIETOB, Ye€M UMEETCS aMUHOKHUCIOT B



CUHTE3UPOBAHHON Ha HEH MOJUICNTHUAHOM LEmH. DTO OOBICHAETCS TEM, UTO
MTPOUCXOIUT:

—TPAHCIIALINS

—TepMUHAIUS

+ NpOLIECCHUHT

—MHHIHAIIS

—TPaHCKPUMIUA

24, B pesynbraTe BO3AEHCTBUS W3IYYEHHs Ha IOCIEAOBATEIBHOCTD
HykineotnioB JIHK yrepsHbpl 2 Hykneornpga. Kakas w3 IEepedMCIICHHBIX BUIOB
MyTaiuil npousonuia B uenu JJHK?

—uBepcus

+ Jleneuus

—Jlymnukanus

—Pennmukanus

—Tpancnokanus

25. Kakue cTpyKkTypHbIE 1 XUMUUECKHUE KOMIIOHEHTBI MPUHUMAIOT y4acTHE
B TPAHCISILIUN?

—Pu6ocomsl, uPHK, TPHK, AT®, nykieotuibl, hepMEHTbI

—Pu6ocomsr, uPHK, TPHK, AM®, aMuHOKHUCIIOTHI, epMEHTHI

—Pu6ocomsl, npe-uPHK, TPHK, AT®, nunuasl, pepmMeHTbI

+ Pu6ocomsl, uPHK, TPHK, AT®, aMiMHOKUCIOTHI, PepMEHTHI

—Pu6ocomsl, npe-uPHK, TPHK, AT®, aMMHOKHCITIOTBI, PEPMEHTHI.

26. HezokcupubonykiennoBas kuciora (JAHK) saBmsercs Hocurenem
TrCHETHYECKOW MHPOPMAIIUH, €€ CTPYKTYPHBIMH MOHOMEPAMH SIBJISIOTCS

+ MOHOHYKJICOTHUIBI

—aMHUHOKHCIIOTHI

—HYKJICO3UIbI

—Ie30KCUpr003a

—a30THUCTHIC OCHOBAHUS

217, B nporecce TPAHCKPUIILUU OCYUIECTBIISIETCS CUHTE3
koMmriementapHoit mosiekynsl PHK na wmarpune [JIHK. Bribepute depmenr,
KaTaJM3UPYIOLIHUM 3TOT IPOLECC:

—XeJuKa3a

—TOIOU30MEPaA3a

—JIHK-nonumepasa

+ JIHK-3aBucumas PHK-nonmmepasa

—IIpaiimasa



28. B renernueckoil WHXXEHEPUM TMPUMEHSIOT pa3HbIe MEXaHU3MBbI
BBEJICHMSI ICKYCCTBEHHOTO T€HA B KJIETKY PEIUITUEHTA. B KakoM 13 epeuncaeHHbIX
HIKE METOJIOB C 3TOM IEIbI0 UCTIOJIb3YIOT BUPYCHI?

+ Tpancaykuus

—['ubpuanzanms

—Konynsuus

—Tpanchopmarius

—Konrwroramnmusa

29. B nuratenpHylo cpeny i KyJbTUBUPOBAHUS KIIETOK BBEJIEHO
BellleCTBO, Ookupyromiee padoty JJHK-nonumepas. Kakoii npouecc moBpexaaercs
B MHTep(ha3HbIN MEPUOJT KIIETOYHOTO LUKIIA?

—Cunre3 ATO

+ Penapanusa JJHK

—Tpancmanus

—AKTHUBHBIN TPAHCIOPT

—Tpanckpunnus

29, Bo Bpems uccienoBaHusi HEKOTOPBIX OPTaHOMIOB KJIETKH B HUX ObLIN
BBISIBJIEHBI COOCTBEHHBIE HYKJIEHWHOBBIE KHCIIOTBI, COJIEpKalllhe ypauuil. DTUMHU
OpraHouAaMH ObLIU:

+ pubOCOMBI

—IJJACTUHYATBIA KOMILJIEKC

—XPOMOCOMBI

—MUKpPOTPYOOUKH

—KJIETOYHBIN LICHTP

30. Kakyro nmuny wumeer [AHK, necymas wnbopmamuioo o cuHTE3e
MENTH/IA, KOTOPBIN conepKUT 110 aMMHOKHCIIOTHBIX OCTaTKOB?

—220 HYKJIEOTHU]IOB

—110 Hyki€OTHIOB

—55 HYKIJIEOTHA0B

—440 HyKJIEOTHU]IOB

+ 330 HyKJIEOTUIOB

Tembl TUCKYCCHIA:

1 1. OcHOBHBIC 32/1a9H CEJICKIIUA U OCOOCHHOCTH CEJICKIIMOHHOTO TIpoIiecca.
2. I'eHeTHKa KaKk OCHOBA CEJICKIUU.

3. MyTauuu 1 ux NpakTUYECKOE MPUMEHEHUE B CEJIEKIIMOHHOM ITPOIECCE.
4. O01re 3aKOHOMEPHOCTH U3MEHEHHUS aKTUBHOCTH TEHOB B OHTOTEHE3E.
5.XUMHUYECKHE OCHOBBI HACIEACTBEHHOCTH.

6. 'eHeTHUecKue MapKephl, UX CBOMCTBA M OTIIMYUTEILHBIE OCOOCHHOCTH.
7. 'eHeTyecKre MapKephbl B YCKOPEHUH CEJIEKLIMOHHOIO IIpolecca.



8. MoJIeKyISIpHO-TEHETUYECKUE MAPKEPHI U UX UCIIOJb30BAHUE JJIS1 U3YUCHUS
TEHETUYECKOTO pa3HOOOpa3us y pacTeHHUHN.

9. Ucxoansiit Matepuan B cenekunu. Komnekiua BUP.

10. I'erepo3ucHas cenekuys OBOIIHBIX KYJIbTYP.

11. Ucnonp3oBanue OTAaICHHON THOpUIU3AIIMYA B COBPEMEHHOMN CEICKIINH.

7.4 MeToauveckue MaTepualibl, onpeaesiioliye nNpoueaypbl OlleHUBAHUSA
3HAHUN, YMEHHMH, HABBIKOB XapPaKTepuU3yWwIUMX I3Tanbl (GOpMHUPOBAHUS
KOMIIeTeHIIU

IIpumepsl onucaHus NPoUeIyPbl OLEHUBAHUS:

Kpurepusimu  omeHkun  pedepara  sBISIIOTCS:  HOBH3HA  TEKCTA,
000CHOBAaHHOCTbH BbIOOPA UCTOYHUKOB JIUTEPATYPHI, CTEIICHb PACKPBITHS CYIIIHOCTH
BOIIpOCa, COOJIIOICHUSI TPEOOBAHUN K OPOPMIICHHUIO.

OneHka «OTJMYHO» — BBINOJHEHBI Bce TpeOOBaHUS K HAlMCaHUIO pedeparTa:
o0o3HaueHa mpobiieMa U 000CHOBaHA €€ aKTyallbHOCTD; CAEJIaH aHaJIu3 Pa3IMYHbIX
TOUYEK 3PEHUS Ha pacCMaTPUBAEMYIO IIPOOJIEMY U JIOTUYHO U3JI0KEHa COOCTBEHHAs
NO3ULMS; CPOPMYIUPOBAaHBl BBIBOJBI, TEMA PACKpbITA IMOJHOCTBIO, BBIAEPIKAH
00BEM; co0III0/IeHBI TPEOOBAHUS K BHEIIHEMY O()OPMIICHHUIO.

O1eHKa «XO0pOII0» — OCHOBHBIE TPEOOBaHUS K pedepaTy BHIIIOJHEHBI, HO MIPU
3TOM JOIYIIECHBI HENOYETH. B 4aCTHOCTH, MMEIOTCS HETOYHOCTH B H3JIOKEHUU
MaTepuana; OTCYTCTBYET JIOTMYECKas IOCJIENOBAaTENbHOCTh B CYKICHHUSAX; HE
BbIIEpKaH 00BEM pedepaTa; UMEIOTCA YIYIIEHUS B 0()OPMIICHHH.

OneHka «yA0BJIEeTBOPUTENbHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUJIEHUS OT
TpeOoBaHMil K pedepupoBaHHiO. B 4acTHOCTU: TemMa OCBEIEHA JIUIb YaCTHYHO;
JOMYUIEHBI (DAKTUYECKUE OLIMOKHU B COAEPKaHUM pedepaTa; OTCYTCTBYIOT BHIBOIBI.

OneHka «HeyJAOBJIETBOPUTEIbHO» — TeMa pedepata HE pacKpbITa,
OOHapy>KMBaeTCs CYIIECTBEHHOE HENOHMMaHWe mnpoOJjeMbl WM pedepaT He
IIPEJCTABIIEH BOBCE.

Keiic-3apanus

Pe3ynbrar BBINOJIHEHUS KeMc-3a/laHusl OLICHUBACTCSI C yYETOM CIEAYIOLIUX
KpUTEPUEB:

— MOJHOTa NPOPaOOTKHU CUTYyAIlUH;

— MOJIHOTA BBIMOJIHEHUS 3a/1aHuUs;

— HOBM3HA U HEOPAMHAPHOCTD MPEICTABICHHOIO MaTeprasa U pelieHu;

— MEepPCHEKTUBHOCTh U YHUBEPCAJIBHOCTh PELICHU;

— YMEHHE apTyMEHTHPOBAHO 00OOCHOBAThH BHIOPAHHBIN BapUaHT PEIICHMS.

Ecnu pesynbTar BBITIOJIHEHUSI KEiC-3a/1aHNsI COOTBETCTBYET 0003HAYCHHOMY
KPUTEPHIO CTYJEHTY MPUCBAUBAETCS OJMH Oal (3a KaXKIbIi Kputepuit no 1 6amty).

OueHka «OTJIHYHO» — MpU HAboOpe B 5 6aIIOB.

Ouenka «xopoio» — rnpu Hadope B 4 Oasia.

OueHka «yI0BJIEeTBOPUTEIbHO» — ITpU HaOope B 3 Oasa.

OuneHka «HeyA0BJIETBOPUTEIbHO» — ITpU HaOope B 2 Oaa.



TecToBble 3a1aHUA

O1leHKa «OTJMYHO» BBICTABISACTCS PU YCIOBUU NMPABUILHOTO OTBETA
CTyJICHTa HE MeHee ueM Ha 85 % TeCTOBBIX 3a/IaHUil.

O1eHKa «XOPOII0» BBICTABISETCS MPU YCIOBUU MPABUIBHOTO OTBETA
CTyJleHTa He MeHee ueM Ha 70 % TeCcTOBBIX 3alaHUM.

O1ieHKa «y10BJIETBOPUTEIbHO» BHICTABIIACTCS IPU YCIOBUH MPABUIBLHOTO
OTBETa CTyJieHTa He MeHee ueM Ha 51 %.

O1ieHKa «HEeYA0BJIeTBOPUTEIbHOY» BHICTABIISIETCS MPU YCIOBUU MPABUIBHOTO
OTBETa CTyAieHTa MeHee ueM Ha 50 % TecTOBBIX 3aJaHUM.

ICHCTHUYCCKUX MAPKEPOB C OCIICBBIM I'CHOM HJIN JIOKYCOM XPpOMOCOM.

KpuTtepuu oneHkHu Ha 3a4eTe

OueHkN «3a4TeHO» W «HE3aYTEHO» BBICTABJISAIOTCS [0 IUCLMIUIMHAM,
dbopMoii 3aKIIIOUUTETFHOTO KOHTPOJI KOTOPBIX sIBJsieTcs 3a4eT. [Ipu 3ToM orieHka
«3a4YTEHO» JI0JDKHA COOTBETCTBOBATH MapameTpaM 000N U3 TMOJOKUTEIbHBIX
OLICHOK («OTJIMYHO», «XOPOIIO», «YyJIOBJIETBOPUTEIBHO»), a «HE3aUTCHO» —
napaMeTpam OLIEHKHU «HEYI0BJICTBOPUTEIHHO.

Ilpu3Haku 3cce:

* HaJIMYME KOHKPETHOH TeMbl uiu Bompoca. lIpousBeneHue, MmocBsieHHOE
aHaJIM3y MIMPOKOTO Kpyra npooiieM, 0 ONPEAEICHNUI0 HE MOXKET ObITh BBIITOJIHEHO
B JKaHpE 3cce.

*3CCe BBIpAXKAaeT WHIAUBUAYaJbHbIC BIIEUATIECHUS UM COOOpaKeHHs 110
KOHKPETHOMY MTOBOJTy WJIM BOTIPOCY H 3aBEIOMO HE MPETEHYeT Ha OMPEACIISIONLYTO
WJIA MCYEPIIBIBAIOIIYIO TPAKTOBKY MTPEIMETA.

* KaK TIPaBHJIO, ACCE MPEIoIaraeT HoOBoe, CyOBEeKTUBHO OKPAIIEHHOE CIIOBO O
4eM-In00, Takoe TMPOU3BEICHUE MOXKET UMEeTh (QUIOCOPCKHUM, HCTOPUKO-
ouorpaguyeckuid, MyOTUIIUCTUYCCKUN, JIUTEPATYPHO-KPUTUYECKUM, HAYIHO-
NOMYJISIPHBIA UM YUCTO OEIIETPUCTUUECKUIN XapaKTep.

* B COJIEp’KaHUU ICCE OLIEHUBAIOTCS B MIEPBYIO OUYEpEb JUYHOCTH aBTOPA - €r0
MUPOBO33PEHHUE, MBICIIA U 1yBCTBA.

Occe — 3T0 caMOCTOsITeNbHAs MUCbMEHHAsl paboTa Ha TeMy, IPEI0KEHHYIO
npenoaaBareneM. Llenb 3cce COCTOMT B pa3BUTUU HABBIKOB CaMOCTOSITENIHOTO
TBOPYECKOTO MBIIUICHUSI W NHCbMEHHOI'O M3JI0KEHHUSI COOCTBEHHBIX MBICIICH.
[Tucath 5cce MOJIE3HO, MOCKOJBKY 3TO MO3BOJIAET aBTOPY HAYUYHUTHCS UYETKO U
TpaMOTHO (POPMYITUPOBATH MBICIIH, CTPYKTYPUPOBATh HHPOPMAIIIIO, UCIIOJIH30BATh
OCHOBHBIE KAaTerOpWW aHajiu3a, BBIIEIATh MPUUYMHHO-CIEICTBEHHBIE CBS3H,
WUTIOCTPUPOBATh TOHSATUS COOTBETCTBYIOLIUMH TNPUMEPAMU, ApTYMEHTHPOBATH
CBOM BBIBOJIbI; OBJIQJIETh HAYUYHBIM CTUJIEM PEYH.

Dcce T0MMKHO COIepKaTh YeTKOE U3NI0KEHHE CYyTH TIOCTAaBICHHON MPOOIEMEI,
BKJIIOYaTh  CAMOCTOSITENIbHO  IMPOBENEHHBIM  aHaiu3 d3TOH  mpobjemMbl ¢



UCIOJIb30BAaHUEM KOHLETILUN u aHAJIMTUYECKOTO UHCTPYMEHTApHs,
paccMaTpUBaEMOTO B paMKaxX JWCIIUIUIMHBI, BBIBOABI, 000OIIAIONINE aBTOPCKYIO
MO3UIMI0 10 TOCTABJICHHOW MpoljemMe. ITO MOXKET ObITh aHaJu3 HMMEIOIIMXCA
CTATUCTHUYECKUX JAHHBIX TI0 U3y9aeMou MpoliemMe, aHaIu3 MaTepUaioB U3 CPEICTB
MaccoBOil MH(OpMAIMU U KCHOJIB30BAHHEM H3Y4YaeMbIX MOJieieil, MmoapoOHbII
pa300p MpeI0KEHHON 3a/1au ¢ pa3BEPHYTHIMU MHCHHUSIMH, TTOA00D U JCTATHHBIN
aHaJIN3 IPUMEPOB, WLTIOCTPUPYIOIIUX MPOOIEMY U T.1.

Crpykrypa rcce.

TUTyNBbHBIN JIUCT.

BBenenne — cyTh 1 000CHOBaHHE BHIOOpA JAHHOW TEMbI, COCTOUT U3 psjia
KOMITOHEHTOB, CBSI3aHHBIX JIOTHYECKH U cruiauctudecku. Ilpum pabore Haxg
BBEJICHMEM MOTYT NOMOYb OTBETHI Ha cieayroliue Bompochl: «Hamo nu maBaTh
OTIpeJIeIICHNS] TEPMUHAM, TTPO3BYUYABIINM B TeMe 3cce?», «[logemy Tema, KoTopyro
s pacKpbIBal0, SIBJISIETCA BAXXHOW B HACTOALIUN MOMEHT?», «Kakue moHsATust OyayT
BOBJICUCHBI B MOHM PACCYXICHUSA MO TeMe?», « Mory nm s pa3aeiauTh TeMy Ha
HECKOJILKO 00Jiee MEIKUX MOATEM?».

OcHOBHasi 4YacTb — TEOPETHUUYECKHUE OCHOBBI BBIOpAHHON MPOOJIEMBI U
U3JIO)KCHHE OCHOBHOTO Bompoca. JlaHHas dYacTh TIpPeAnojaraeT pa3BUTHE
apryMEHTallud U aHaliu3a, a Takke OOOCHOBAaHME UX, UCXOJS U3 HMMEIOIIUXCS
JTAHHBIX, IPYTUX apTyMEHTOB U MO3HIIMKA 110 3TOMY BOIIpocy. B 3ToM 3akitouaercs
OCHOBHOE COJIEpP’)KaHHUE 1CCE W ATO MPEACTaBISIET COOOM TJIABHYIO TPYIHOCTb.
[ToaToMy BakHOE 3HAaYE€HHWE WMEIOT IIOJ3aroJIOBKM, HAa OCHOBE KOTOPBIX
OCYIIECTBIISETCS CTPYKTYPHPOBAHHUE apTyMEHTAIlW; UMEHHO 37eCh HEOOXOIUMO
000CHOBaTh MpeIaraéMyro aprymMeHTaiuio/ananus. TaMm, rie 3T0 Heo0X0IUMO, B
KaueCTBE aHAMTUYCCKOTO WHCTPYMEHTa MOXHO HCITOJNB30BaTh Tpadukw,
JUarpaMMbl U TaOJUIIBI.

B 3aBUCMMOCTH OT TOCTaBJICHHOTO BOIPOCA aHAJIM3 MPOBOJUTCS Ha OCHOBE
cneayromux kareropuii: [lpuanaa — cieacteue, odiiee — ocodeHHoe, hopMa —
colepkaHue, YacTh — IIe0e, IMOCTOSHCTBO — HW3MEHYMBOCTB. B mporecce
MOCTPOEHUS ICCE HEOOXOUMO MIOMHUTD, YTO OJIUH Taparpad JOJKEH COJepKaTh
TOJIBKO OJIHO YTBEPKICHHE U COOTBETCTBYIOIIEE TOKA3ATEIbCTBO, MOAKPEIUICHHOE
rpaguUeckuM W WILTIOCTPATUBHBIM MatepuaioM. CiemoBaTeabHO, HAIMOIHSISA
COJIepKaHUEM pa3lieNbl apryMeHTaluel (COOTBETCTBYIOIIECH MO/A3arojOBKaM),
HEOOXOMMO B Tpejenax mnaparpada orpaHuuuTh ceOS PaCCMOTPEHUEM OJIHOM
TJIABHOW MBICJIH.

4. 3akirodueHre — OOOOIICHUS W apryMEHTHPOBAHHBIC BBIBOJBI 10 TEME C
yKa3aHueM 00JIaCTH €€ MPUMEHEHUS U T.].

KpuTtepusimu o1eHKH 3cce SIBJSIIOTCA: HOBH3HA TEKCTAa, 0OOCHOBAHHOCTH
BBEIOOpAa WMCTOYHUKOB JIMTEPATyphl, CTCIICHb PACKPBITHS CYIIHOCTH BOTMPOCA,
CTETNICHb PACKPBITUS PA3HBIX TOYEK 3PEHUS HA UCCIEAYEMYIO MPOOIEeMy M Ka4eCTBO
dbopmynupoBaHusi  COOCTBEHHOTO  MHEHHUsI  COONIOZieHHs  TpeOboBaHUM K
0(OPMIICHHIO.



OneHkKa «OTJMYHO» - CTAaBHTCS, CCIIM BBIIIOJHEHbI BCEe TpeOOBaHHS K
HAIMCAHUIO U 3aITUTe dcce: 0003HaueHa MpobdieMa 1 000CHOBaHA €€ aKTyalTbHOCTh;
clelaH aHaJIM3 Pa3jIMYHBIX TOYEK 3PEHHUS Ha paccMaTpHUBAaeMyl0 MPOOJIeMy H
JOTUYHO W3JI0O)KEHA COOCTBCHHAS MO3MIMS; CHOPMYIMPOBAHBI BBIBOJBI, TEMa
pacKphbITa MOJHOCTBIO, BBIAEPKAH 00BEM; COOJIOACHBI TPEOOBAHKS K BHEIIHEMY
oopmIteHHI0, BBICTYIICHHUE JOKIATU4MKa ObLIO JIOTHUYSCKHA BBIBEPCHHBIM, PEUb —
SICHO#, OTBETHI Ha BOIIPOCHI — YBEPEHHBIMH K 00OCHOBAHHBIMH.

OneHKa «XOPOII0» - OCHOBHBIE TPEOOBAHUS K 3CCE BHITIOJIHECHBI, HO IPH 3TOM
JOIMYIICHB HEMOYETHl. B  YacTHOCTH, HMMEIOTCS HETOYHOCTH B H3JIOKCHHH
MaTepuaja, OTCYTCTBYET JIOIMUYecKas IIOCICI0BATEIBHOCTh B CYKICHHUAX, HE
BBIJICP)KaH 00BEM 3cce; MMEIOTCS YIyHIeHUs B O(QOPMIICHHH, HE YETKOCTH IPH
OTBETax Ha BOIPOCHL.

OneHka «yT0BJIETBOPUTEIbHO)» - UMCIOTCS CYIIICCTBCHHBIC OTCTYIICHUS OT
TpeOOBaHMI K 3cce. B 4acTHOCTH: TeMa OCBEIICHA HE MOJHOCTBIO; JOIYIICHBI
(dakTHYeCKue OMMOKH B COJEP)KaHUHU; pedb JOKJIATYMKa HE CTPYKTYpHPOBaHa,
JOITYCKAJIMCh HETOYHOCTH ITPH OTBETaX Ha BOIPOCHI.

Onenka «HEyJIOBJETBOPHTEJIBHO» - TEMa 3CCe HE  PaCKphITa,
OOHaApYKMBACTCS CYIIICCTBCHHOE HEMIOHUMAaHUE MPOOJIEMbI HIIM PEeUb JOKJIaTIHKa
JOTUYCCKA HE BBIIEp)KaHA, OTCYTCTBYET HOBH3HA HMCCIICIOBAHUSA, JIOKIATINK
UCIBITBIBACT 3aTPYTHEHUS TIPHU OTBETAaX HA BOIIPOCHI.
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5. Nure-BeutomoB C.I'. 'eHeTHKA ¢ OCHOBAMH CEJICKIUH: YUYCOHUK IS
CTYJIEHTOB BbICIIMX y4ueOHbIX 3aBeneHui. — M3garensctBo H-JI. 2010. — 720 c.
https://search.rsl.ru/ru/record/01004883601
6. JIvtoun b. I'ensl. — M3narensctBo: bunowm. Jlaboparopus 3Hanuid. 2012.
— 896 c. https://search.rsl.ru/ru/record/01005382431



https://www.studmed.ru/view/zhimulev-if-obschaya-i-molekulyarnaya-genetika_c3c113adebd.html
https://www.studmed.ru/view/zhimulev-if-obschaya-i-molekulyarnaya-genetika_c3c113adebd.html
https://kpfu.ru/docs/F589944757/%D3%F7%E5%E1%ED%EE%E5%20%EF%EE%F1%EE%E1%E8%E5_%C3%E5%ED%E8%ED%E6.pdf
https://kpfu.ru/docs/F589944757/%D3%F7%E5%E1%ED%EE%E5%20%EF%EE%F1%EE%E1%E8%E5_%C3%E5%ED%E8%ED%E6.pdf
https://elar.urfu.ru/bitstream/10995/52377/1/978-5-7996-2142-1_2017.pdf
https://search.rsl.ru/ru/record/01004883601
https://search.rsl.ru/ru/record/01005382431

JlomotHUTE IbHASA Y4eOHas JuTepaTypa

1. O6mas cenekiusa pacrenuit: YueOnuk mis BY3os. — M.: Uzn-Bo PI'AY-
MCXA wumvmenn K.A.TummpsizeBa. 2011. — 395 c. ISBN 978-5-8114-1387-4.
https://search.rsl.ru/ru/record/01004970459

2. CenbcroxossiicTBeHHas Ouotexnonorus. [lox pemakmueit akagemuka PAH
B.C. [lesenyxu. M.: Bricmas 1IKOJIA, 1998.- 415 C.
https://library.tou.edu.kz/fulltext/buuk/b2498.pdf

3.YecnokoB HO.B. T'enmermueckme pecypchl pAacTCeHHMH UM YCKOPCHHE
ceneknuonHoro mnporecca / FO.B. UecHokos., B.M. Kocomanos - M., 2016.
http://www.cnshb.ru/\Vexhib/selekcia/16 9755.pdf

4, Canuna E.A. TexHOJIOTrMHM T€HOMHOTO MOJCIIMPOBAHUS M PEIaKTUPOBAHUS
JUTSE penieHus 3a1a4 CCJICKIINH pacTeHuil.
https://cyberleninka.ru/article/n/tehnologii-genomnogo-modelirovaniya-i-
redaktirovaniya-dlya-resheniya-zadach-selektsii-rasteniy/viewer

5. YecnokoB HO.B., Koconmanos B.M., CaBuenxo W.B. Mopdonoruueckue
reHeTHYeCcKue Mapkepbl y pactenuid. - Tom 56, Ne 12, 2020. — C. 1366-1377
https://www.elibrary.ru/item.asp?id=44137333

9 Ilepeuenb pecypcoB MH(GOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOH CeTH

«HHTEepHET»
[lepeueHb 2MEKTPOHHO-OMOIMOTEUHBIX CUCTEM
Ne HanmenoBanue pecypca YpoBeHb nocryna Ccpuika

UsnarensctBo «JIauby» WutepHer noctyn http://e.lanbook.com/
IPRbook Wurepuer nocryn | http://www.iprbookshop.ru/
Znanium.com WHTepHeT goctyn http://e.lanbook.com/
OO6pazoBaTebHBIN MOPTAI _
Ky6TAY WuTtepHeT goctymn https://edu.kubsau.ru/

PexomeHnyeMble HHTEPHET CANTHI:

1. Bukunenust — cBoOOIHAs SHUMKIONEAUS [ DIEKTPOHHBIN pecypc]: Pexum
nocrtyna: https://ru.wikipedia.org/wiki/

2. lTlomuTeMaTH4eCKWi  CETEBOM  DJEKTPOHHBIA  HAYYHBIA  KypHaJ
Ky6anckoro I'AY [OnektponHsbiit pecypce]: Pexxum goctyma: http://ej.kubagro.ru

3. Ilybnuunas DnexkrpoHHas bubnuoreka (001acTu 3HaHUS: TyMaHUTAPHBIE
U E©CTeCTBEHHOHAyuHbIe)  [DHeKTpoHHBIM  pecypc]: Pexum  gocrtyna:
http://publ.lib.ru/publib.html

4. VegMarks — 6a3a maHHBIX MO MOJICKYJISIPHBIM MapKepam JIJIsi OBOIITHBIX
KYJIBTYD [ DNeKTPOHHBI pecypc]: Pexxum JOCTyIIA:
https://vegmarks.nivot.affrc.go.jp/VegMarks/app/page/home? VEGMARKSCSRFT
OKEN=4BGO-S1WO-BDI1S-ZFCI-7UE4-QZ0R-2VXD-NC8J

5. NCBI (The National Center for Biotechnology Information) — 6a3a
naHHbIX OenkoBeIX nomeHoB, JIHK (GenBank) m PHK, 6a3zax maHHBIX crarei
HayuyHou Jtepatypel (PubMed) [Onexkrponnbiii pecypc]: Pexum nocrtymna:
https://www.ncbi.nlm.nih.gov/



https://search.rsl.ru/ru/record/01004970459
https://library.tou.edu.kz/fulltext/buuk/b2498.pdf
http://www.cnshb.ru/Vexhib/selekcia/16_9755.pdf
https://cyberleninka.ru/article/n/tehnologii-genomnogo-modelirovaniya-i-redaktirovaniya-dlya-resheniya-zadach-selektsii-rasteniy/viewer
https://cyberleninka.ru/article/n/tehnologii-genomnogo-modelirovaniya-i-redaktirovaniya-dlya-resheniya-zadach-selektsii-rasteniy/viewer
https://www.elibrary.ru/item.asp?id=44137333
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://edu.kubsau.ru/
https://ru.wikipedia.org/wiki/
http://ej.kubagro.ru/
http://publ.lib.ru/publib.html
https://vegmarks.nivot.affrc.go.jp/VegMarks/app/page/home?VEGMARKSCSRFTOKEN=4BGO-S1WO-BD1S-ZFCI-7UE4-QZ0R-2VXD-NC8J
https://vegmarks.nivot.affrc.go.jp/VegMarks/app/page/home?VEGMARKSCSRFTOKEN=4BGO-S1WO-BD1S-ZFCI-7UE4-QZ0R-2VXD-NC8J
https://www.ncbi.nlm.nih.gov/

6. OligoCalc — BeG-uHTEpdEiiC M1 MoACUYeTa ONMTUMAIBHBIX (PU3NYECKUX
napaMeTpoB JIJIsl OJTMTOHYKICOTHUAOB (ITpaiiMepoB) [ DIEKTPpOHHBIN pecypc]: Pexum
nocrtyna: http://biotools.nubic.northwestern.edu/OligoCalc.html

7. Structure Harvester — BeO-untepdeiic i1 oOpabOTKH JAHHBIX 10
TeHOTHITUPOBAHUIO [DNeKTpOHHBIHA pecypc]: Pexxum JOCTYyTIA:
https://taylor(.biology.ucla.edu/structureHarvester/

10 MeToanueckue YyKa3zaHusi AJs1  O00y4alOUIUXCsl 1O OCBOEHHUIO
AUCHUILINHDBI

1. 1. XamuiyuimHa PI., MeTtonudeckue yKa3aHUsA K
CaMOCTOATENbHOM padoTe 1o Kypcy ['eHeTnueckuit aHanu3: Y4eOHO-METOIUYECKOe
nocobue / P.I'. Xamunymnuuna, M.B. Tpymwmn, O.A. I'mmagytnunoB.-Kazas:
Kazanckuii  ¢enepanbubiii  ynuepcurer, 2013.-34 c¢. Pexum pgocryna:
https://kpfu.ru/portal/docs/F1196490575/posobie.po.genanalizu.pdf

2. Ouwmunmnoa A.M. YdeOHO-MeToauueckoe mocodue: Meroanueckue
PEKOMEHJIAlMK VISl CTYJIEHTOB IO OpraHU3allii CaMOCTOSTENbHON paboThl MO
muctuiuinHe «MomnekynsipHas ouonorus». — CraBponons: CKOY, 2015. Pexum

JOCTyTIA: https://www.ncfu.ru/export/uploads/imported-from-
dle/op/doclinks2017/38.-Metod_MolBiol_30.05.01 2017.pdf
3. KamamnnkoBa E.A., IlpakTukyM 10  CEIbCKOXO3AMCTBEHHON

ouorexnonornn / E.A. Kanmamaukosa, E.3. Kounesa, O.F0. Muponosa — 2006.
Pesxxum noctyna: https://elibrary.ru/item.asp?id=29047941

4, MenzopoB A.l'., IlpakTnueckoe pPyKOBOACTBO MO PEAAKTUPOBAHUIO
reHomoB cuctemoir CRISPR/Cas9 / A.I'. Men3opos, B.A. JlykesnuukoBa, A.H.
Kopabnes, N.A. CepoBa, B.C. ®umi-man. BaBunoBckuii XypHajd T€HETUKU U
CEJICKIIMH. 2016;20(6):930-944 C. Pexxum JIOCTyTIA:
https://vavilov.elpub.ru/jour/article/view/874

11 Tlepeyenbr HH(POPMAUMOHHBIX TEXHOJIOTHI, MCIOJb3yeMbIX NPH
OCyLIeCTBJICHUHU 00pa30BaTEIbLHOIO npouecca 1no AMCHUIIAHE
«Moseky/JsipHble MapKepbl B CeJeKIHH PACTEHHI», BKJIKYasA IMepeYeHb
NMPOrpaMMHOIo odecrnevyeHus ¥ HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

MupopMalMoOHHbIE TEXHOJIOTMH, HCIOJb3yeMbIe IPH  OCYIIECTBICHUH
00pa3zoBaTeNLHOTO MpOoIiecca MO AUCIUTUINHE TO3BOJISIOT:

— o0ecrneunTh B3aMMOJCHCTBHE MEXKIYy YYaCTHHKAMH OOpa30BaTEIBHOIO
npolecca, B TOM YHCIE CHHXPOHHOEC W (MJIM) ACHHXPOHHOE B3aWMOJICHCTBHE
nocpeacTBoM cetu «MHTepHeT»;

— ¢ukcHpoBaTh  X0I  00pa3oBaTEIBHOTO  TIpoOIlecca,  Pe3yJIbTAaTOB
MPOMEXKYTOUYHOM aTTeCTallMd TI0 JAWCIHUIUIMHE W PE3yJbTaTOB OCBOCHUS
o0pa3oBaTenbHOIN MPOrPaMMBbI;


http://biotools.nubic.northwestern.edu/OligoCalc.html
https://taylor0.biology.ucla.edu/structureHarvester/
https://kpfu.ru/portal/docs/F1196490575/posobie.po.genanalizu.pdf
https://www.ncfu.ru/export/uploads/imported-from-dle/op/doclinks2017/38.-Metod_MolBiol_30.05.01_2017.pdf
https://www.ncfu.ru/export/uploads/imported-from-dle/op/doclinks2017/38.-Metod_MolBiol_30.05.01_2017.pdf
https://elibrary.ru/item.asp?id=29047941
https://vavilov.elpub.ru/jour/article/view/874

— OpraHu30BaTh Mpouecc oOpa30BaHMs MYTEM BH3yaIU3alUU H3Yy4aeMoO
uH(GOpMAaIMU TOCPEACTBOM UCIOJIb30BaHUs Mpe3eHTaul, Y4eOHBIX (UIBMOB;

— KOHTPOJUPOBAaTh pe3yJbTaThl OOyYE€HHS HA OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUSI.

HepequL JIMOCH3UOHHOI'O IIPOTrpaMMHOTO oOecreueHus

Ne

Haumenosanue

KpaTKOC OIIMCaHHC

Microsoft Windows

OnepanmonHasi cucteMa

Microsoft Office (BxkimrouaeT
Word, Excel, Power Point)

[TakeT 0(pUCHBIX TPUITOKESHUI

[lepeuennb mpodeccuoHaNbHbIX 0a3 JaHHBIX |

MH(OPMAIIMOHHBIX CITPABOYHbIX

CHUCTEM
Ne HaumenoBanue Temaruka DIIeKTPOHHBIN aipec
1 lapant [IpaBoBas https://www.garant.ru/
2 KoHncynbranT [TpaBoBas https://www.consultant.ru/
3 Hayunas anmekTpoHHass | YHHUBEpCaIbHAS https://elibrary.ru/
oubmoteka eLibrary

12 MarepuajJibHO-TeXHHUYECKOE

o0ecreuenue

st 00y4YeHHs TIO

ANCIHUIIJINHE ((MOJIeKyJISlle)Ie MapKeEPLbI B CCJICKIUH paCTeHHﬁ))

Ne

n/n

HanmenoBaHue y4eGHBIX
MPEIMETOB, KypCOB, AUCLUILTUH
(Momyneit), mpakTUKH, MHBIX
BU/IOB y4eOHOH NESTEIBHOCTH,
MPEeTyCMOTPEHHBIX YIeOHBIM
IUIAHOM 00pa3oBaTeNILHOM

HanmenoBanue noMemieHui ajis
MPOBEICHUS BCEX BHIOB YUCOHOM
JIEATENIbHOCTH, IPEyCMOTPEHHON

Y9eOHBIM IUTAHOM, B TOM YHUCIIE
TIOMEIICHHUS UISI CAMOCTOSTEIHLHOM

paboTEHI, ¢ yKa3aHUEM IIEPEUHS

Anpec (MECTOTONIOKEHHE) TTOMEIEHUI
JUIsl TIPOBE/ICHHSI BCEX BU/IOB yUeOHOMH
JIeSITeIbHOCTH, NPETyCMOTPEHHOM
y4eOHBIM TUTaHOM (B cIydae
peanu3anuu 00pa3oBaTeNbHOM
NpOrpaMMBbl B ceTeBOM hopme

— 67,9 M?%; yueOHast ayTUTOPHS IJIs
MPOBECHUS 3aHATHH JIEKINOHHOTO
THIIA, 3aHATHH CEMHHApPCKOTO TUIIA,
KypPCOBOTO IIPOEKTHPOBAHHUS
(BBITIOTTHEHUS KYPCOBBIX padoT),
IPYIIOBBIX U HHAWBUIYalbHBIX
KOHCYJIbTalUii, TEKYILETr0 KOHTPOJIS
U IPOMEXYTOYHOM aTTECTalUH .
TEXHHUYECKUE CPECTBA 00yUCHUS,
HaOOPBI IEMOHCTPALIMOHHOTO
000pyIOBaHUs U yueOHO-HATIISTHBIX
nocoouii (HOyTOYK, IPOEKTOP,
JKpaH);
noctyn k cetn «VHTepHeT»;
JIOCTYII B 3JIEKTPOHHYIO
00pa3oBaTeNbHYIO0 Cpeny
YHUBEPCHUTETA;
MIporpaMMHOE 0OecTieueHHe:
Windows, Office;

TIPOTPaMMEI OCHOBHOTO 000pYIOBaHHS, Y4eOHO- JTOTIOTHUTEIHHO YKa3bIBACTCS
HAIJISAHBIX TOCOOUIH HaVMEHOBAaHWE OPTraHM3aIlNH, C
Y UCTIOJIb3YeMOT0 MPOrPaMMHOTO KOTOPOW 3aKJII0OUEH JIOTOBOD)
obOecrieueHUs
1 2 3 4
PG,I[aKTI/IpOBaHI/Ie reHoMa [Tomemenune Ne631 I'VK, 350044, KpacHomapckuii Kpaid,
paCTeHI/Iﬁ nocano4Hbix MecT — 50; momwans | r. Kpacnoapap, yn. um. Kanununa, 13



https://www.garant.ru/
https://www.consultant.ru/
https://elibrary.ru/

CICIHMANU3UPOBAHHAS MeOEIb
(yueOHas nocka, yueOHas MmeOeb).

ITomemenne Ne633 I'VK,
MOCaJI0YHBIX MecT — 84; IIomans
— 70,7m?%; yueOHast ayAUTOPHS IS
NPOBENICHUS 3aHATHH JICKLIHOHHOTO
THIIA, 3aHATHH CEMHHAPCKOTO TUIIA,
KYpPCOBOTO IIPOEKTHPOBAHHUS
(BBITIOJTHEHUS KYPCOBBIX PadoT),
TPYIIOBBIX ¥ HHAUBUIYATbHBIX
KOHCYJIbTAIM{, TEKYIIEro KOHTPOJIs
U IPOMEKYTOUYHON aTTeCTaluH .
nmabopaTopHOE 000pyIOBaHKE
(meitep — 1 mit.;);
TEeXHUYECKHE CPelICTBA 00yICHNS,
HaOOpHI IEMOHCTPALMOHHOTO
000pynoBaHUs U ya9eOHO-HATIISAHBIX
mocobuit (HOyTOyK, IPOEKTOP,
9KpaH);
[IpOrpaMMHOE 00ecIeYeHUE:
Windows, Office;
CrelUaIn3upoBaHHast MeOelb
(yueOHast nocka, yueOHas MeOeJb).

ITomemenne Ne632 I'VK,
MOCAI0YHBIX MECT — 28&; IJI0IIaab
— 37,8M?; yueOHast ayAUTOPHS LIS
MPOBEICHUS 3aHATHH JICKINOHHOTO
THUIIA, 3aHATHA CEMHHAPCKOTO THIIA,

KypCOBOTO IIPOEKTHPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX PadoT),
IPYIIOBBIX U HHAWBUIYaIbHBIX
KOHCYJIbTAIM{, TEKYIIEro KOHTPOJIS

U MIPOMEKYTOUHON aTTeCTalluH .
TEeXHUYECKHE CPEICTBA 00YUEHHH,

Ha0OPBI IEMOHCTPAIIMOHHOTO

000py10BaHUS U yU4eOHO-HATISAHBIX
mocobuit (HOyTOYyK, MIPOSKTOP,
9KpaH);
IIPOrpaMMHOE 00ecIieYeHHE:
Windows, Office;

CHeHalN3UpOBaHHAs MeOeb

(yueOHast nocka, yueOHas MeOeJb).

ITomenenne Ne623 I'VK,
mocaj04uHbIX MecT — 30; Tiomans
— 31,8m2; ToMeneHue It
CaMOCTOSATENLHON PabOTHI
o0yJaromuxcs.
nabopaTopHOEe 000pyIOBaHHE
(meitep — 1 mr.;
cTou1 1TabopaTopHblii — 1 mT.;);
TEXHHUYECKUE CPECTBA 00yUCHUS
(HOYTOYK — 1 1mIT.;
npuHTEp — 3 mIT.;
My — | mr.;
9KpaH — 1 mT.;
MIPOEKTOp — 2 MIT.;
ceTeBoe 000pyn0BaHHE — 2 IIT.;
ckaHep — | mr.;
Buzeo/oro kamepa — 1 mr.;
nom — 1 mr.;




KOMITBIOTEp NEPCOHAIBHBIN — 2
IIT.);

Joctyn k cet «HTepHETY;
JOCTYII B 3JICKTPOHHYIO
HHPOPMAINOHHO-00pa30BaTEIBHYIO
Cpely YHUBEPCHUTETa;
[TporpammuoOe obecnieyeHue:
Windows, Office, INDIGO,
CHeUaIN3UPOBAHHOE JINIIEH3HOHHOE
1 CBO-00/IHO pacrpoCTpaHsieMoe
nporpaMMHOe obecrede-Hue,
IpeyCMOTPEHHOE B paboyeid
nporpamme.
CIeHANIN3APOBaHHAS MeOeTb
(yuebHast Mmebeb).

ITomemenne Ne226 I'VK,
M0CaJ04YHbBIX MeCT — 16; mIommags
— 35,9 M2%; OMEIIEHHE IS
CaMOCTOSTENIFHON paboOTHI
00yJaroIuXcs.
TCXHUYCCKHUC Cpe[[CTBa 06yqu1/151
(KOMIIBIOTEp MEepCOHANBHBIH — 13
IIT.);

JIOoCTyT K cetn «HTEepHETY;
JIOCTYTI B DJICKTPOHHYIO
HHPOPMAIMOHHO-00Pa30BaTEIBFHYIO
Cpely YHUBEPCUTETA;
[IporpammHOe oOecnieueHue:
Windows, Office, INDIGO,
CHCIMATM3UPOBAHHOE JINIICH3HOHHOE
1 CBOOOIHO pacmpoCTpaHsIeMoe
MpoTrpaMMHOE 00ecTieueHue,
MPeIyCMOTPEHHOE B pabodeit
porpaMMme.

TTomenienne Ne613 I'VK, miomans
— 36,7 M2; moMenieHue s
XpaHEeHHUsS U MPOPUIAKTHIECKOTO
00CITy)XHBaHUS YIeOHOTO
obopynoBaHUs.
MalIMHKa Mumymas — | mr.;
nabopaTopHOEe 000pyIOBaHHE
(obopymoBanue maboparopHoe — 2
IIT.;
mkag naboparopHslii — 8 mT.;
cToJ1 1abopaTopHbli — 2 IT.;
MeJbHHIA — 3 IIT.;);
TEXHUYECKUE CPeCTBA 00yUCHUS
(HoyTOyKk — 1 1mit.;
npuHTep — 1 mT.;
ckaHep — | mr.;
Buzeo/poro kamepa — 1 mr.;
MoOHUTOp — | mT.;
KOMITBIOTEp NEPCOHATBHBIN — 3
IIT.);
IIporpaMMHOe 0OecTieueHune:
Windows, Office.




[Tomemnenune 1a60paTOPHBIX KOMHAT
Ne 107, 107a, 112 ®I'BHY «®HI
pucay
st npoBeneHus 3aHATUR
UCTIONB3YETCs CIEIyIoIIee
MaTepuaTbHOTEXHUIECKOE
obecrieueHue:

1. JlamuHapHbIe OOKCHI ¥ paCTHIILHH.
2. CriektpodoToMeTp.

3. HacroneHble nentpudyru u pH-
MeTp.

4. [luneTky ¢ nepeMeHHbIM HA00pOM
JKUJKOCTEH.

5. AHaIUTHYECKHE BECHI.

6. [P ammmdukartop.

7. Kameps! 11 MpoBeIeHUS
aneKTpohopes3a B arapo3HOM Tele.
8. I'enp-noKyMEHTalMOHHAS CHCTEMA.
11
9. PacxonHble MaTepHabl I
Beienenus JJHK u nmposenenus 1P
aHau3a.

10. ITmakaTsl O TEMATHKE Kypca.
11. DnexTpoHHas BepcUs OTAEIBHBIX
MPOLIECCOB MapKep-BCIIOMOTATEIbHON
CEINeKIINN.

12. DnexTpoHHas Bepcusi OTAEIbHBIX
MIPOIIECCOB OOIIEH U YaCTHOM
CEINeKIINN.

13. Karanoru coptoB
CEeNbCKOXO35MCTBEHHBIX PACTCHMUIA,
BKJIFOYast

T'ocpeectp.

350921, r. Kpacnonap, moc.
Benoszepusiii, 3




[Tpunoxenue 1
K pabouelt mporpaMme TUCHUTUTMHBI « MOeKyJIIpHbIE MapKeEPhl B CEIEKINUU
pacTeHU»

HpaKTI/I‘IeCKaH IIOATOTOBKA I10 JTUCHHUIIIIMHC «MOJ’IGKYJISIPHLIG MAapKCpHI B
CCIICKIIN paCTCHHﬁ»

3aHATuA JICKIIMOHHOT'O THIIA:

DHUO, 101KHOCTH
HIIP (IIP), u3 uncia pabOTHUKOB
TpynoeMKOCTb, | OpraHu3aluid, OCYLIECTBIISIFOLINX
yac. TPYAOBYIO AESTEIBHOCTD B

Copnepxanue yueOHOH nHpOpMaLnH,
HEOOXOIMMOM IS TTOCIIEAYIONIETO BBITTOTHEHMS

pagor podeCCHOHANTEHOM cdepe,
cooTBeTcTBYIOMIeH mpodmitro OI1
OcHoBHBIE Iyouna E.B., mpodeccop
MOHATHUSA
MOJIEKYJISIPHOTO )
MapKepa

Omnpenenennuss mapkepa. OCHOBHBIE THUIIBI, KJIAacChl,
BH/JIbI MOJICKYJISIPHBIX MapKEpOB.

Mouexy.isipuo- Hy6una E.B., npodeccop
reHeTu4ecKue
MapKephl B
CCJICKIIMH
Kraccudukanms MOJIEKYJIIPHO-TEHETUUECKHX 2
MapKepoB.

[IpuHOMTBI  OCHOBHBIX METOMOB MOJIEKYJISIPHOTO
mapkupoBanus: RAPD, RFLP, AFLP, SSR,

ISSR, CAPS u obnacT X MpuMEHCHHSI.

OcHoBHBIE Hy6una E.B., mpodeccop
HaIlpaBJICHUA U

NMpeuMyIecTBa
HCI0JIb30BAHUSA
MOJICKYJISPHBIX 2
MapKepoB.

OcHoBHBIE HaIpaBJICHU UCIIOJIB30BaHU
MOHOJIOKYCHBIX MapKepOB.

OCHOBHBIC HAIPABJICHUS UCIIOJIb30BAHHS
MYJIBTHIOKYCHBIX MapKEpOB

OcHOBHbIE Hyouna E.B., mpodeccop
MOJIEKYJISPHO-
reHeTHYeCKHe
noaXoaAbl B
ceJeKInn
CeJIbCKOXO035CTB

€HHBIX KYJbTYP.

Marker-assisted selection - MAS
-MapKep-BCIIoMOraTesbHas

CEIeKIIHSI.

I'enomuas ceneknus (genomic selection).

Kypcoas paboTa(nipoexT)




[IpakTrueckue 3aHATHUS, Ta0OPATOPHBIC 3aHSATHU:

IIJIaCTUHBI

N Hcnonb3yemsie
DneMeHTHI paboT, CBS3aHHBIE ¢ Oyaymei TpynoemMKocTb, 5
npodeccrnoHaNbHON 1eATENbHOCTHIO yac. 00OpyZIoBatIe 1
porpaMMHoOe obecrieyeHue
1. Beinenenune JIHK u3 pacturensHoro Tepmocratsl Tepmur u
ouomarepuana merogom CTAB: I'aom, nenrpudyru
| sTan Eppendorf 5420, BopTekcsi,
- U3MEJIbYEHUE PACTUTEIBHOIO MaTepuaia B TOMOTI'€HHU3aTOP, MUIETMaHbI
nabopaTopHOH CTyIKE; lu (ukcupoBaHHOTO 0OBEMA
- IEPEHOC U3MEJIbYEHHOI'0 MaTepHralla B
IUTACTUKOBYIO POOUPKY C JTU3UPYIOIIUM 1y
O0ydepom u mpoBeIeHHE SKCTPAKIUH;
- OXJIQX/IEHUE CYIIpEHaTaHTa J0 KOMHATHON lu
TEMIIEPaTyphl U LEHTPUPYTUPOBAHUE
Il oTan
- JIBoiinas ouncrtka JIHK; lyg
- IIpeunnunanus lua
- lentpudyruposanue u lu
koHcepBupoBanue JJTHK
2. Brinenenue JIHK u3 pacturenbHoro TepmocTaTbl TepMut u
ouomatepuaina meromom Furuoke: I'Hom, uenTpudyru
| aTan Eppendorf 5420, BopTekchsl,
- U3MEJIbYEHUE PACTUTEIBLHOIO MaTepualia B ly TOMOT'€HU3aTOP
n1abopaTopHO# CTYIKE;
- IEPEHOC U3MEIbYEHHOI'0 MaTepuasa B
IJIACTUKOBYIO IPOOHUPKY C JTU3UPYIOIIUM 1y
OyhepoM U IPOBEACHHUE IKCTPAKIIUY;
- OXJIQKJIEHUE CYNPEHATAHTA 10 KOMHATHOMN
TEMIIEPATyphl U LIEHTPUPYTUPOBAHUE lu
Il sTan
- Ounctka JIHK;
- Ipeuunnunanus 1y
- UentpudyrupoBanue u l4
koHcepsupoBanue JJHK lu
1. ITocTaHOBKA MOJMMEPA3ZHON LIETTHON [TLIP-00KcCHI,
peaxkuuu: amrutudukatopsl Tepuuk u
- IPUrOTOBIIeHUE peakunoHHoM T11[P lg BioRad, nunermans
cMecH; ¢ukcupoBaHHOrO 00BEMA
-IIOCTAaHOBKA PEaKIUU aMIUTH(PHUKAIIH. 34
2. Busyanusanus npoaykros I[P BeprukanbHeie
METOJIOM 3JIeKTpodopesa B 3eKTpodOpe3HbIE KaMephl,
nonuakpuiamuaHom rene (ITAAT) HWCTOYHHUK TOKA, MUIIETMAaHbI
- IPUTOTOBJICHUE T'eJIsl U 3aJIUBKA €r0 B ly (ukcupoBaHHOTO 00BEMA,
ANIEKTPO(OPE3HYIO KaMepy; reNib-JTI0KYMEHTUPYIOoIIas
- IOJINMEPHU3aLUs TeJIs; ly cucrTema
- HarpyxeHue [11[P-nponykra B rens u 34
MIPOBEICHHE dIIEKTpodopesa;
- OKpalllMBaHKWE U BU3yaJIU3allUs TEIEBOM lu




3. Buszyanuzanus npoaykros ITLP

METOOM 3JIEKTpodope3a B arapo3HOM relie:

I'opuzoHTanbHbIC
ANMEeKTPOdOpPE3HBIE KaMEPHI,

- IPUTOTOBJICHUE T'eJIsl U 3aJIUBKA €r0 B ly UCTOYHUK TOKA, MUTIETMaHbI
IEKTPOPOPE3HYIO KaMepy; (ukcupoBaHHOTO 00BEMA,
- IOJIMMEPH3aLUS TeJIs; ly TPAHCAIIOMUHATOP
- HarpyxeHue [1I{P-pongykra B rens u 1y
poBeJieHHe d1eKTpodopesa;
- BU3YaJIM3aIis TeJIeBOH IIaCTUHBI lg
4. O06paboTKa MOIyUYEHHBIX JAHHBIX lu Komnerorep

Htoro
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