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COBEPIICHCTBOBAHKE

PA3JAEJ 1. XAPAKTEPUCTHKA ITPOI'PAMMbI

1.1. Heas peaqu3anuu nNporpaMmbl

W/ UIIH

nprOOpETEHNE

HOBBIX

NpoeCCUOHATTBHBIX

KOMIIETEHIMIA CIIymarensiMi B 00JacTH TEXHOJIOTMM YCKOPEHHOH CENEKIUU PACTCHHM,

IIPOU3BOACTBA JIMHUM YABOCHHBIX TAIUIOUAOB, MOJIEKYJISIPHON CENEKLANA PACTECHUM.

CosepiieHCTBYeMble W/ WM IPpHOOpeTaeMble KOMIIETEHIIHH

U IJIAHUPYEMBbIEC Pe3YJbTAThI 00y4eHUs

JIUTEPATyPhl AJiA TOCTUXKEHUS MMOCTABICHHON
LIE€JIM HAYYHOI'O UCCJIEOBAHMS.

M I-411xoc OnpenensieT KOMILJIEKC

Ne IIpuodperaemsbie u/unu Kon 3narb/Ymern:
COBEPILIEHCTBYEMbIe KOMIEeTeH I KOMIIeTeHIH
U

1. |Kowmnerenmuss 1 (mpuoOperaemass B OIIK - 3HAET COBPEMEHHbBIC
pe3ysibTaTe o0yueHus) OMOTEXHOJIOTHYECKHE METOMIbI
Cnocoben MIPOBOJUTH Hay4YHbIE U KJIETOYHbIE TEXHOJIOTUU
UCCIICIOBAHMS, AHAJIU3HPOBATH PE3YJIbTAThI CeNEKIMN  pacTeHWuH I
U TOTOBUTH OTYETHBIE JOKYMEHTBI pelIeHnsT YacTHBIX 3a7ad B

paMKax CENIEKI[UOHHBIX
N/I-lomk AHanmu3upyer METOABI M CIIOCOOBI NPOrpaMMm CaMOONBUISIOIIUXCS
pEeLIeHHs NCCIIEIOBATENbCKUX 3a1a4 U TEPEeKPECTHOOMBUISFOIIIUXCSI
N/1-2omx  Hcnonmpdyer wH(POpPMAITMOHHBIE pacTeHui, BEreTATUBHO
pecypckl, HAY4HYIO, OTIBITHO- Pa3MHOKa€MBIX PaCTEHUH,
SKCIEPUMEHTANbHYI0 U NPUOOpHYI 0asy - yMeeT AaHAJU3UPOBATH
TSt NPOBENEHNs] ~ WCCIEAOBAHUA B UCXOIIHBIC TaHHBIE,
CallOBOZACTBE NIOJTy YeHHbIE u3
HN/1-3omx Dopmynupyer PEe3yJIbTAThL, UH(POPMALMOHHBIX PECYPCOB, U
MIOJTy YeHHBIE B XoJe peLeHust COCTaBIISITh nepeyb
HCCIIEIOBATEIbCKIX 3314 o0opynoBaHus st
opraHu3aLuy nMpuOopHOH Oa3bl
HEOOXOIMMOMN ISl peannu3aluu
OMOTEXHOIOTHYECKUX
MPOTOKOJIOB,
- 3HaeT METO/IBI
NPEACTaBICHUS  PE3yJIbTATOB
HCCIICTIOBAHIISL.

2. | Komnerenuus 2  (npuobperaemas B ITKoc - 3HAaeT METOIbI/TEXHOIOTUN
pe3ysibTaTe o0yueHus) MOJIEKY JISIPHOH CeJIeKIINU
Cnocoben POBOJUTH NIOJIEBBIE u pacTeHWii, B TOM  YHCIE
71a00OpaTOpHBIE OMBITHI C HUCTHOJIb30BAHHUEM ouonnpopmaTuieckue;
TPAIULMOHHBIX U COBPEMEHHBIX METOZIOB -yMeeT aHAJIM3UPOBATH JaHHbBIE

(B TOM qucie c
HU/-1mnkoe IIpoBomur mnouck u  aHamus UCIIOJIL30BAHUEM METOLOB
JaHHBIX (B TOM 4YHCIE C HCIOJIb30BAaHUEM OnonHpOpMATHKH), HAYyYHOMH
METOnOB  OMOMH(pOpPMATHKH),  HAyYHOH JUTEPATYPBl ISl TOCTHIKEHUSI

MOCTABJICHHON LEeJW HAay4HOIO
UCCJIEIOBAHMUS,




TPAAUIHUOHHBIX U COBPEMECHHBIX (HOJ'IeBbIX n
71ab0paTOPHBIX) METOIOB MCCIENOBAHUS AJISI
pelIeHrs HayYHBIX 3a4a4.

- yMeeT IUTaHHPOBaTh PadOThI
MOJIEKYJISIPHO-T€HETUIECKOTO

aHaJN3a, KOHCTPYHUPOBATh
npaiMep-KOMOUHAINN

aMILTU(D UITHPY EMbIX
¢dbparmMeHToB JTHK,
aHAM3UPOBaTh  PE3yJIbTAaTh
JHK-ammumgukanuu c
UCTIOJIb30BAaHUEM
3JeKTPOGOPETUIECKOTO
pasznesneHus POIYKTOB

aMmuupUKaM U JTaHHBIX
I1LIP B peasibHOM BpEMEHH,
- YMEET HUCHOJIb30BAThb METOAbI

MPOU3BOCTBA JIMHUI
YABOCHHBIX rarmjonaoB B
HayYHbIX MPOCKTax u

CEJIEKLIMOHHBIX NIporpammax;
- YMeeT UCMOJIb30BaTh METOAbI
paboThl C TEHOMOM PaCTEHHH,
METO/IBI MOJIEKYJIAPHOU
CEJIEKIIH, MOJIEKY JISIPHO-
LIUTOTEHETUUECKUE METOAbl B
COTPOBOXKAEHUU
CEJIEKLIMOHHOTO Mpoliecca.

PA3JAEJ 2. COAEP/ KAHUE ITPOI'PAMMBbI

2.1. Y4eOHblii IVIaH NpPOrpaMMbl NOBBIIEHHUS KBAJTH(PUKALUH
«TexH0/I0ruu YCKOPEHHOM CeJIeKIUU PACTEHHIl - MPOU3BOACTBO JIUHUH YABOCHHBIX
ramionaoB. MoJieky/JIsipHas ceJIeKIus pacTeHuii»

Kareropus cnymareneii: CieMamcTbl CENEKIIMOHHBIX MMPOEKTOB, UMEOIIUE OIBIT

paboThl B KJICTOYHOW OHMONOTMM W MOJIEKYJSIPHON TE€HETHKE PACTEHMI, >KENaroume Ha

IMPAKTUKC ITO3HAKOMHUTLCA U OCBOHUTL. TCXHOJIOIHMIO IIPOU3BOACTBA YABOCHHLIX IallJIONI0B

(B KYJbTYype M30JMPOBAHHBIX MHUKPOCHOP HWJIU

KyJIbType  M30JMPOBAHHBIX

CEMSI3a4aTKOB), COBPEMEHHBIC METOABl MOJEKYJIIPHOW CENEKUMM PACTEHUM, MMEIOIIUE

BhICcHIEE TpodeccruoHaibHOe oOpa3oBaHMe B 00JacT  arpOHOMUH,

OMOTEXHOJIOTMH, MOJICKYJISIPHON T€HETUKH, CEJICKIIUU PACTCHMUIA.

dopma o0yueHus: ouHas (¢ ucnoiabzoBanuem JOT wim 6e3)

Pexxum 3ansTuii: 10 4acoB B IEHB, 5 pa3 B HENECITIO

Cpok OCBOCHMS. 2 HEAETN

TpynoemkocTs nporpamMmmel: 100 akaneMHUECKUX 4acoB

CaJI0BOJICTBA,



Ne | HammenoBaHue pasaesios,| Bcero B Tom unciae Dopmbl
TeM AK.YACOB aTTeCTALMH,
Cam. | Jleknuu | IIpaxkr. KOHTPOJIA
padora 3aAHATHS

1 | Paznen 1. IIpoussoacTeo 50 - 10 40
JIMHUH yIBOEHHBIX TECTUPOBAHUE
rariouoB

2 | Paspen 2. MonekynspHas 50 - 10 40 TECTUPOBAHUE
CeJIeKLUs PaCTeHUN
Hrorosas arrecranus 3auét, UTOroBas aTTecTalllsl OCyLIECTBIAETCA HA CHOBAHUU

COBOKYITHOCTH BBITTOJIHEHHBIX MMPAKTUYECKUX paboT

2.2. Y4eOHO-TeMATHYECKHIl IIJIAH NPOrpaMMbl MOBBIICHUS KBATHPHKALNH

«TexHoI0ruM YCKOPEHHOH ceJIeKIMH PAaCTeHHil - IPOU3BOACTBO JHHHI YABOECHHBIX

ramiouaoB. MoJjiekyJsipHasi cejieKIusi pacTeHuin

Ne Bune! yueOHBIX 3aHATHI, ITnanupyemplii
Ne paznena Conepxanue
/i KOJI-BO aK. 4acCOB pesyJbTaT
1 2 3 4 5
1 Paznen 1. IIpon3sBoaCTBO IMHUN yABOEHHBIX AMIOU0
Tema 1. Jleknus 1, 2 ak.u. 3HaeT TepMUHBI U
Texnonorn | TexHoJOrMM NPOU3BOACTBA MOHSITUS
u YABOEHHBIX IarljIoN10B «TaIIoum,
npoussoacT | (Y1) B cenekunm TepmMuHBI U TOHATUA | «yABOSHHBIN
Ba «Tarjion», «yABOEHHBIN | ramiouny,
yYABOEHHBIX rarionly, < AUTanjionm «AUTAIUIONa»,
rarjionsoB LlennocTp YABOEHHBIX | LIEHHOCTb
(YD) B rarionI0B Y ABOEHHBIX
CeJIEKLIU Crniocobs1 MOJIyU€HHs | rarion/oB,
YABOEHHBIX IarljIoN10B Croco0b!
MOJIyYeHHUs
yYABOEHHBIX
rarjiousioB

IIpaxTrueckas padora Ne 1,
2 ak.u. Ilpurorosnenue

VYMeeT TrOTOBUTH
pacTBOp KHIKOH

MUATATEIBbHON CPeabl IS . | MUTaTeNbHON
IIpurorosBnenne >KUAKOU
U30JISILIUU MUKPOCIIOP . cpenst  BS  wm3
MUTATENbHOM cpenbl BS u3
CTOKOBBIX
CTOKOBBIX PaCTBOPOB.
pPacTBOpOB,
Crepunuzanms
MPOBOJUTH
ABTOKJIABUPOBAHUEM.
CTEPUIIN3ALIUIO
ABTOKJIABUPOBAHU
eM.
IIpaktuyeckas pabora Ne 2, | [IpuroropneHue KUAKOW | YMeET TOTOBUTH

2 ak.u. Ilpurorosnenue
MIATATEIbHON Cpeabl IS

nutatenbHoN cpensl NLN-
13 n3 CTOKOBBIX

pacTBOp KHIAKOU
HUTATEIbHOU




Ne Bunbl yueOHBIX 3aHATHIA, [Tnanupyemplii
Ne paznena Conepxanue
/o KOJI-BO aK. YaCOB pe3yabTaT
1 2 3 4 5
KYJIbTUBUPOBAHUS PacTBOPOB. cpenst  NLN-13
MHUKPOCTIOP Crepunusanmst u3 CTOKOBBIX
(buIBTpOBAHUEM. pacTBOpPOB,
MIPOBOJUTH
CTEPHIIN3ALIHIO
(UIBTPOBAHUEM.
[Ipaktuyeckas pabora Ne 3, 3Haer
2 ak.4. OTO0p OYTOHOB IS 0COOEHHOCTH
OTIpeNeJIeHUS MOJTOTOBKU
KU3HECTIOCOOHOCTU U pacTeHwmii-
CTaJuu Pa3BUTHS . | moHOpOB
P Nsyuenue ocobeHHOCTEH P
MHUKPOCTIOP . | MuKpocIiop y
NOATOTOBKH  PAaCTEHUM-
JOHOPOB  MHKPOCIIOP Kary CTHbIX
y KYJIBTYP
KaITyCTHBIX KYJIBTYP
. | 3naer
Nsyuenue ocobeHHOCTEH
0COOEHHOCTH
cbopa DIKCIIAHTOB IS c6opa
BBEACHUS B  KYJIbT
YIRTYPY | skernantos  ama
U30JINPOBAHHBIX
BBEICHUS B
MHUKPOCTIOP VBT
Ot60p OyTOHOB YARTYPY
U30JIUPOBAHHBIX
MHKPOCTIOP
Ymeer orOupartb
[[BETKOBBIE
OyTOHBI
[IpakTrueckas padora Ne 4, Ymeer orOupartb
2 ax.u. Onpenenexnue pacTUTENbHBIN
CTaJuu Pa3BUTHS Coop PAaCTUTENLHOTO | MaTepHall.
MHUKPOCTIOP Marepuaia — MOJOAbIX | ['OTOBUTH
I[BETKOBBIX OyTOHOB, | BPEMEHHBIX
[BETKOB. lIpuroToBieHue | mpenaparos,
BPEMEHHBIX  MPENapaToB, | IPOBOAUTH
OKpallnBaHue DAPI, | oxpamuBanue
MHUKPOCKOIUPOBAHUE DAPI,
MHKPOCKOITHPOBA
Thb
[Ipaktuyeckas padora Ne 5, | Usmepenue IUIUH | YMeeT Hu3MeEpSTh

2 aK.4. Onpenenenue
COOTBETCTBUSI pa3mepoB
OyTOHOB pAacTEHUH pa3HBIX
T€HOTUIIOB  OTPEeeHHbIM
CTagusIM pPa3BUTHSI
MHUKPOCTIOP

OyTOHOB, pasaeneHue Ha
CPYIIBI IO pazMepaM

IIpurorosnenue
Ipenaparos,

OKpallUBaHUE DAPI,
MHKPOCKONHUPOBaHNE
Onpenenenne pasMepa
OyTOHOB, COIEPIKALITNX
MHUKPOCTIOPBI cTazuu
Pa3BUTHS, ONTHUMAJIbHOH

JUIsl BBEJIEHHUSI B KYJIBTYPY

IUIUHBL  OYTOHOB,
pasnmeneHue  Ha
IPYIIIIbI o
pasmepam,
OTIpeneNATh
pa3mMepa OyTOHOB,
CoepIKaLInX
MHKPOCTIOPBI

CTaIUU Pa3BUTHS,
OITUMAJIBHON JIJIs1
BBeICHUS B




Ne Bunbl yueOHBIX 3aHATHIA, [Tnanupyemplii
Ne pazgena Coneprxanue
/o KOJI-BO aK. YaCOB pes3yJbTaT
1 2 3 4 5
KyJIbTYPY
Tema 2. In | Jlexuwms 2, 2 ak 4. /n situ- 3HaeTr 0 Merone
situ- METOMBbI MPOU3BOACTBA Y1, OTHaJICHHON
METO/IbI MPEUMYyIIECTBA U OtnaneHHas rHOpuaAM3alu B
MPOU3BOACT | HENOCTATKH rudpuan3anus B | IPOU3BONICTBE
Ba YT, npousBoAcTee YI VI, o mnbuieHUe
npeuMyIec Onbuienne  o0y4eHHOHU | 0OydeHHON
TBA U NBUIBLIOH TOrO K€ BHUAA | MBUIBLIOW TOTO K€
HeOOCTaTKH s uHaykuuu YI© BHIA IS
Hcnone3oBanue uHaykaun YT,
raronpoarcepa IJIs1 | METOA
npousBoacTea YI© rarionpoarcepa
11
npoussoacTea YI'
[IpakTrueckas padora Ne 6, Ymeer orOupartb
2 ak.4. Ot60 Oy TOHBI c
P Otbop OyTOHOB c| o
pacTUTENIbHOTO MaTepuasa s . | onTUMaIBHOMN
ONTUMAJbHOM craauen o
TSI U30JISILTAH MUKPOCTIOP craauen
Pa3BUTHUSL MHUKPOCIIOP C
Pa3BUTH
HCIIOJIb30BaHHUEM
MHUKPOCIIOP,
ITAHTCHITUPKY JIST
MPOBOJUTH
IloBepxHOCTHAs
MOBEPXHOCTHYO
creprnzanus OyTOHOB
CTEpUTN3ALIUIO
OyTOHOB
IIpakTrueckas padora Ne 7, | M3omsuust MHKpOCIIOp U
2 ak.u. M3onsauus OYUCTKA MHKPOCIIOP OT
MHUKPOCIIOP 00JIOMKOB KJIETOK
. | Ymeer
3ameHa MUATATEIbHOU
U30JIUPOBATh
cpenbl ISl BBIIEJICHUS
MHKPOCIIOPBI
MHUKPOCIIOP Ha
MUTATEeNbHYIO Ccpeny AJs
KYJIbTUBHPOBAHUS
MHUKPOCIIOP
IIpakTrueckas padora Ne 8, | Onpenenenue MIIOTHOCTH
2 ax.u. Onpenenexnue CYCHEH3UH MHUKPOCIOP H
TUIOTHOCTH CYCHEH3UN HEOOXOUMOi CTENeHU | YMeeT
MHUKPOCIIOP pPa3BeNCHUs]  MHUKPOCIIOP | OMPENeNsiTh
cpenoit IJIsl | JIOTHOCTh
KYJIbTUBHPOBAHUS CYCHEH3UH
JHosenenue CYCHEH3UH | MUKPOCIIOP

MUKpOCIop 10 Tpedyemoii
IJIOTHOCTH

IIpakTrueckas pabora Ne 9, | Poznus CyCHeH3UH | YMeeT pas3iuBaTh

2 ak.4. Kynsrusuposanue MHUKPOCIIOP B YallKU | CYCIIEH3UIO

MHUKPOCIIOP Ilerpu IUIsl | MUKPOCIIOP B
KYJIbTUBUPOBAHUS gyamkn  lletpy,
VYcranoeka yamek llerpu | 3amaBath ycnoBus
c M30JINPOBAHHBIMH | HHKYOUPOBaHUSI.




Ne Bunb! yueOHBIX 3aHATHIA, IInannpyemblii
Ne pazgena Coneprxanue
/o KOJI-BO aK. YaCOB pes3yJbTaT
1 2 3 4 5
MHUKPOCTIOpaMHU B
TEPMOCTAT AJIsl TETIJIOBOTO
moka npu 32 C.
IIpakTrueckas padora Ne Ocobennoctu 3Haer
10, 2 ak.u. U3yuenne dbopMupoBaHUs u | ocoOeHHOCTH
ocobeHHoCTe pereHepanu dbopmupoBaHus H
bopmupoBanHus SMOpPHOHTIOB. pereHepanuu
SMOPHOUIOB Wzyuenue smOpuounoB ¢ | SMOpHOUIOB.
UCTIOJIb30BAaHUEM
OMHOKYJIsIpa
Tema 3. Hnrerpanus METOJOB | 3HaeT METObI
Y ABOEHHBIE NPOM3BOZICTBA y/IBOSHHBIX | MPOM3BOICTBA
rarjousbl B raijionioB B T'€HETUKO- | YIBOCHHBIX
NPaKTUYECK CEeJIEKLINOHHBIC CXEMBI, | TAIUIONIOB U UX
oM pUMEPBI CKOpPEHHMs | Ha3HAYEeHUE B
Jleknus 3, 2 aK.4. P P yexop
CEJIEKLIUU U cenekumn  F1l-rubpunmos | cenexuuu F1-
YIBOEHHBIE TaluIOUAbl B o
TEHETHYECK . ¢/X pacTeHHit rHOpUIOB c/x
NPAaKTUYECKOH CEJeKIHH | .
uX Y ABOEHHBIE TaIJIOWABl B | PACTEHHIA, B
TeHETHYECKUX
HCCJIEeNIOBAaH HCCJIEZIOBAHMSIX, CO3JaHUE | UCCIIENOBAHUIX
UCCIIEIOBAHMSX
USIX KapTHPYIOLIHX
nonyJsinuii, — paspadboTka
MOJIEKY JISIPHO-

FeHETUYECKUX MAapKepOB,
TeHETUYECKasl HHXKEHePUsl

IIpakTrueckass pabora Ne
11, 2 ak4. OueHka TOMO-

VYMeer BbBIOEHATH

/TeTepO3UrOTHOCTH Brinenenne JIHK

PacTeHUI-PEreHEPAHTOB, JHK

MIPOU3BENIEHHBIX B KYJIbType

in vitro 1

IIpakTrueckass pabora Ne Vieer

12, 2 ak.u. Ouenka romo- | IloacymuBanue JHK,

/TeTepO3UrOTHOCTH IIPUTOTOBJIEHUE MOACYIINBATH

PacTeHUI-PEreHEPAHTOB, PEAKLUOHHOW CMeCH ISt JAHK, -~ rotosuts

MPOU3BENEHHBIX B KyapType | IILIP PCAKIIOHHYTO
cmecu g TP

in vitro 2

IIpakTrueckass pabora Ne

13, 2 axu. Ouenka romo- | [IpoBenenue [ILIP, | YMeeT npoBOOUTH

/TeTepO3UTrOTHOCTH MPUTOTOBJICHUE IIIIP, roTtoBUTH

PacTeHUI-PEreHEPAHTOB, arapo3HOro rens arapo3HbI refb

MPOU3BEIAEHHBIX B KYJBType

in vitro 3

[Ipaktuyeckas pabora No YMeeT npoBOAUTH
IIpoBenenue rejb-

14, 2 ak.4. O1ieHKa TOMO- rejb-
anekTpodopesa TLIP-

/TeTepO3UTrOTHOCTH
PacTeHUI-PEreHEPAHTOB,
MPOU3BENEHHBIX B KYJIBType
in vitro 4

IPOAYKTOB B arapo3HoM
reje

snekTpodopes

III{P-nponyxToB
B arapO3HOM rejie




Ne Bunbl yueOHBIX 3aHATHIA, [Tnanupyemplii
Ne pazgena Coneprxanue
/o KOJI-BO aK. YaCOB pes3yJbTaT
1 2 3 4 5
IIpakTrueckas padora Ne Ymeer
15, 2 ak.u. Ouenka romo- OxpammnBanue OKpalIuBaTh
/TeTepO3UrOTHOCTH pasneneHHbIx (pparmenTos | ¢pparmentol JJHK
pacTeHU-pereHepaHTOB, JIHK GelRed, | dpnyopecueHTHBIM
MIPOU3BENIEHHBIX B KYJbType | BU3yaIU3aLMs B | KpacuTesneM
in vitro 5 npoxomsmem  Y®-csere, | GelRed u
aHaJN3 PE3yJIbTAaTOB | BU3yaIU3UPOBATh
reHOTUITUPOBAHUS MPOXOSIIEM
Y®-ceere
Tema 4. In | Jlexuus 4, 2 ax.u. In vitro Makpocnoporeses 51
Vitro nHAyKuusA YI' — ruHOreHes, | MakporaMeToreHes
UHAYKLUUS | KyJbTypa MNbLJIbHUKOB I'mHorenes: KyJbTypa
YA YIBTYP ’ YIBTYPA | 3 aer Makpo- u
VI - KYJIbTYPa MUKPOCIIOP. OyTOHOB, KyJIbTypa
. MakporamMeToreHe
ru”oreses, | Ilpeumyiectsa u 3aBsizeil, KynbTypa | HOreHES3
KyJIbTypa OrpaHHUYMBAIOLINE (PAKTOPBI | CEMSTIOYEK K’ BT ’
NBIJIBHUKOB Muxkpocnoporesnes y | YIPTYPY
NBUIbHUKOB,
, KyJIpTypa MHKpPOTraMeTOreHe3
KyJbTYyPY
MHKPOCIIOp Kynberypa MBUIbHUKOB.
M30JIMPOBAHHbIX
: IIpenmyiectsa 51
MHUKPOCIIOP,
IIpeumyuie HeOOCTaTKH
npeuMyllecTsa u
CTBa U KynbTypa n3onupoBaHHBIX
HEe0CTaTKU
OrpaHU4UB MHKPOCTIOP.
aromue IIpenmyiectsa 51
(bakTops! HE0CTaTKU
[Ipaktuyeckas pabora Ne IIpurorosnenue YMeeTr TrOTOBUTH
16, 2 ak.u. Onpenenenue Mpenaparos, Ipenaparsl,
KU3HECTIOCOOHOCTH OKpallliBaHHe OKpalIuBaTh
MHKPOCIIOp arierokapMuHOM/FDA, areToKapMUHOM/
MHUKDPOCKONUPOBAHUE FDA
[Ipaktuyeckas pabora No . | YMeeT TroTOBUTH
IIpurorosnenne TBEpPROU
17, 2 ak.u. [Ipurorosnenune . TBEPAYIO
- NUTaTeNbHON cpeapl BS,
MUTATENbHOU Cpenbl s MUTATENbHYIO
nepecaaka CO3pEeBLINX
UHAYKLUHUU KOpHe- U . | cpemy,
SMOPHOUAOB W3 SKHIAKOH
noberoobpazoBaHUs UHIy[IUPOBATh
cpenpl  Ha  TBEPAYIO,
UHAYKIUS ~ KOpHE y | KOPHe .
Y noderoodpa3oBaH
noberoobpazoBaHus e
IIpakTrueckas padora Ne YmMmeer BECTH
OTtbop MaTepuania,
18, 2 ax.u. OueHka ypoBHs oTbop Marepuaa,
IIPUTOTOBJIEHUE
IJIOUAHOCTH METOAOM rOTOBUTb
Ipenaparos,
noJicyeTa yucia Ipenaparos,
OKpalllMBaHHWE pPacTBOPOM
XJIOPOIJIACTOB B OKpalliBaHUE
HUTpaTa cepebpa,
3aMBIKAIOIINUX KJIETKaX pacTBOpOM
MHKPOCKONHUPOBaHNE
YCTBHII HUTpaTa cepedpa
IIpakTrueckas padora Ne OTtMmbIBaHME oT | Ymeer
19, 2 ak.4. YkOpeHeHue u MUTATEIbHON  Cpeabl U | MepeCcCakuBaTh
aganTauusl paCTeHUN- oA pe3aHue KOPHEH | CesHLIBI,
pereHepaHToB pereHepaHToB YKOPEHSTD u
IToaroroBka M mepecajka | alanTUPOBATh




21, 2 aK.d.
buoundopmaruka: 6a3zosble
UHCTPYMEHTbI

YerpoiicTBo 0a3bl TaHHBIX
NCBI

[punun padorst BLAST
Pabora ¢ wHCTpyMEHTOM
Galaxy

Ne Bunb! yueOHBIX 3aHATHIA, IInannpyemblii
Ne pazgena Coneprxanue
/o KOJI-BO aK. YaCOB pes3yJbTaT
1 2 3 4 5
cessHIEeB B cyOctpar ans | 3HaeT
YKOPEHEHHS U aJjanTalui | 0COOEHHOCTH
Ob6cyxnenue ajantanuu
0COOEHHOCTEH ananTalyy | PEreHePaHTOB
pEereHepaHToB
IIpakTrueckas padora Ne Tectuposanue. 3akperuieHue
20, 2 ax.4. [lebpudunr Hebpudunr. Iloxsenenue | 3HaHUI
UTOTOB. AHKETHPOBAHHE.
Tema 5. Jlexuus 5, 2 ak.4. MeToabl 3HaeT o cnocobax
Mertonbl OLIEHKH YPOBHsI CnoHranHoe U | YIBOEHHUS 4HCTIa
OLIEHKHU IJIOUAHOCTH, TOMO- HUHAYLUPOBAHHOE XPOMOCOM,
YPOBHS /TeTepO3UrOTHOCTH yABOEHUE 4HCla | HUTOJOTHYECKUEe
IUIOUAHOCT | pacTeHUN-pereHepaHToB XPOMOCOM METObl  OLIEHKHU
U, TOMO- [Muronoruueckue MeTOAbI | YPOBHs
/reTepo3uro OLIEHKHU YPOBHS | MJIOUJHOCTH,
THOCTH IJIOUAHOCTH, METOJ] | METOBI
pacTeHui- MIPOTOYHOU LIMTOMETPUU MOJIEKYJIAPHO-
pereHepanT Meronbl  MOJEKYJSIPHO- | TEHETHYECKOIrO
OB FEeHeTUYECKOr0  aHalu3a | aHaju3a  IoMOo-
rOMO-/T€TEePO3UTOTHOCTH | /T€TEPO3UTOTHOCT
u
2 Pasnen 2. MonekyaspHas  CeJNEeKLHs
pacTeHHI
Tema 6. [Ipeumyinecra 3Haer
Monexynsp MOJIEKYJISIPHBIX MapKEpOB. | MpeuMyLIecTBa
HbIE CucreMbl MOJIEKYJISIPHOTO | MOJIEKYJIAPHBIX
MapKepel B mapkupoBanus:  RAPD, | mapkepos,
CeNICKINHU RFLP, SSR, ISSR, AFLP, | cucremsr
pacTteHui SCAR, SNP MOJIEKY JISIPHOTO
CoBpemeHHbII MapKHUPOBAHUS,
MOJIEKYJIAPHBI MOAXOA K | OCHOBBI QTL
Texmus 6, 2 axw CeJIeKLIUU MOJIUT'€HHBIX | KAPTUPOBAHMUSI.
MPU3HAKOB!
MonekynspHbele MapKepsl B
cenexiu pacTeHii Jlokychl KONUYeCTBEHHBIX
MIPU3HAKOB (QTL).
OCHOBBI QTL
KapTUPOBAHHUSI. Turnbl
monyysimuii - gana - QTL
KapTUPOBAHUS. Cas3b
MEXKAY QTL "
pPa3JIMYHBIMU  JIOKyCamy,
HECYLIUMHU MapKephbL.
ITonoxenue Ha kapte QTL
IIpakTrueckass pabora Ne 3Haer

YCTPOHCTBO Oa3bl
maHapix  NCBI,
MPUHLU PabOThI

BLAST
Ymeer paboTtaTh ¢
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Ne Bunbl yueOHBIX 3aHATHIA, IInanupyemslii
Ne paznena Coneprxanue
n/n KOJI-BO aK. 4aCOB pe3yJabpTaT
1 2 3 4 5
UHCTPYMEHTOM
Galaxy

IIpakTnueckass pabora Ne

Ymeer paboTtath ¢

22 2 aK.4. . PrimerBLAST wu
’ . | Pabora ¢ PrimerBLAST u | | .
buoundopmaruka: puzaiiH A Primer3Plus
. Primer3Plus
npanMepos 3HaeT OCHOBHbIE
OcHoBHbIE MIPUHLIUIIBI
N . TPUHLHITBL
nu3aiiHa mpaiMepos "
a3aitHa
npaiMepoB
[IpaxTrueckas pabora Ne Ilocranoska  IIIP ¢
p 2P ; 3maer  HRM-
23, 2 ax.4. Hight Resolution | ananusom KPUBBIX .
: aHanus, High
Melting (HRM) 1 MJIaBJAEHUSI C  BBICOKUM .
Resolution
paspeuieHueM (HRM- .
. : Melting Ha
anamus, High Resolution
. amMITuuKaTopax
Melting) Ha
B pekuMe
amruinuKaTopax B
peaspHOro
pekume peanbHOro
BpPEMEHU
BPEMEHU

[IpakTrueckas pabora Ne
24, 2 ak.4. Hight Resolution
Melting (HRM) 2

Ckpunnar obpasuos JJHK
Ha  OJHOHYKJIEOTHIHbIE
nosuMopduzmsl (SNP)
OObsicHeHHEe  TPUHIMIA
HRM

YMeeT NpoBOAUTH
CKPHHUHT
00pa31os
Ha
OHOHYKJICOTHUIH
BIe
NOJIMMOP(HU3MBI
(SNP)
3Haer
HRM

JTHK

MPUHLIUIT

[IpaxTrueckas pabora Ne
25, 2 ax.4. Hight Resolution
Melting (HRM) 3

Pabora ¢ mporpammoii
LightCycler Software 4.1
OOpaboTka  pe3yJbTaTOB
HRM-skcnepumenTa

Ymeet pabortath €
IPOrpamMmon
LightCycler
Software 4.1,
aHaJIM3UPOBATh
Pe3yIbTaTHI
HRM-
JKCIEPUMEHTA

Tema 7.
I'eneTnueck
W€ KapThl U
X
HCIIOJIB30Ba
HHUE B
CeJIEKIINH

Jleknust 7, 2 ak.4.
I'eneTnueckue KapThl U UX
WCTIOJIb30BAHKE B CEIEKIUU

PexomMOuHarus 7}
pacLieIICHHE. I'pynmnst
cuerienus.  Konuuectso
IPynn  CHEIUICHUS |
OCHOBHOE 4HUCJIO
XPOMOCOM BUJA.
IToctpoenne
TE€HETUYECKUX KapT.
Ionynsauun IUJ1sL
MOCTPOEHUS TeHETUUECKUX
KapT. Hcnone3zoBanue
MapKkepoB NI OLEHKH
peKoMOMHALIHH.

3HaeT OCHOBBI
MOCTPOCHHUS
TCHECTUYCCKUX
Kapr.
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Ne Bunbl yueOHBIX 3aHATHIA, IInanupyemslii
Ne paznena Coneprxanue
n/n KOJI-BO aK. 4aCOB pe3yJIbTaT
1 2 3 4 5
I'eneTtuyeckoe cuenneHue
KaKk OCHOBa pa3paboTKu
TeHETUYECKUX MapKepOB.
Tema 8. Jlexuus 8, 2 ak.u. Meroael | CexkBeHupoBaHUe JHK | 3naer METObI
Mertonbl MoJieKyJisipHO-reHeTndeckux | (mo  Conrepy, Illumina, | cexBeHnpoBanus
MOJIEKYJIAP | MCCJIENOBAHUMN PacBio, MinOn, HiC-seq) | AHK
HO- IIpaktyeckas padora Ne 26, Ymeer cobuparh
Coop PACTUTELHOTO .
reHetudeck | 2 ax.4. [lpurorosnenue vaTeprana PaCTUTENbHBIN
b MIpPenapaToB XpOMOCOM Marepua
perap P Obpabotka pua,
UCCJIENIOBAH | MABJICHHBIM METOIOM obpabaTbiBaTh
o [UTOCTATUKAMU "
ui [IUTOCTATHKAMH U
bukcaryst
(bUKCHPOBATH
IIpaktuyeckast pabora Ne 27, | [Ipurorosnenue YMeeTr TrOTOBUTH
2 ax.u. IIpuroroBnenue JIaBJIEHHBIX [IPENapaToB JIaBJIEHHBIX
IpenapaToB XpOMOCOM Onenka KayecTBa | Impemnaparsl,
JaBJIEHHBIM METOAOM IIPUTOTOBJIEHHBIX OLICHUBATh 17
(mponokeHue) IpenaparoB Ka4eCTBO
IIpaktuyeckas padora Ne 28, YMeeTr roTOBUTH
IIpurorosnenue
2 ak.4. [IpurotoBnenue CyCHEH3MH IS
CyCIIEH3UM [UIsl MeTona
MIPenapaToB XpOMOCOM MeTofa Steam
Steam Drop
Meronom Steam Drop Drop
IIpaxTrueckas padora Ne 29,
2 ak.4. [IpurotoBnenue YMeeTr TrOTOBUTH
IIpurorosnenue

IpenapaToB XpOMOCOM
Meronom Steam Drop
(IponoKeHue)

npenaparos Steam Drop

npenaparel Steam
Drop

IIpakTrueckas padora Ne 30,

Ouenka kadecTBa | OLeHKa Ka4decTBa
2 ak.u. IIpurorosnenue
MPUTOTOBJICHHBIX MPUTOTOBJICHHBIX
IpenapaToB XpOMOCOM
npernapaToB MpernapaTroB
Meronom Steam Drop
(poaoJKEHNE)
IIpaxTrueckas padora Ne 31,
2 ax.u. @ayopecuenTtHas in | M3yuyenue IIPOTOKOJIA | 3HaeT MPOTOKON
situ ruopupmzaums FISH — | FISH FISH
1 bI#i IeHb MPOTOKOJIA
IIpaktuyeckas padora Ne 32 .
P P — | IlocranoBka Nick-
2 ak.u. ®ayopecueHTHas iR !
: Translation YMeer  CTaBUTH
situ rubpupmzanus FISH — ) )
(mpuroTtoBneHHe Nick-Translation

I b1i1 eHb NPOTOKOA
(mponosmkeHue)

MeUeHHO! TPOoObI)

ITpakTrueckas padora Ne 33,

. YmMmeer
i A IIpenobpaborka npenodpabaTeiBaT
situ rubpunmzanust FISH — PERDOP PEROR
” MpenapaToB XpoOMOCOM b npemnaparsl
I p1i1 neHb NpOTOKONA
XPOMOCOM
(IpoaoJKEHNE)
[Mpaktuyeckas pabora Ne 34, YMeeTr TOTOBUTH
. IIpurorosnenue
2 ak.u. ®ayopecLeHTHas in . rHOPUIU3AIIMOHH
: rHOpUIN3ALIIOHHON CMeCH
situ rubpupmzaust FISH — VIO CMECh
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No Bunbl yueOHBIX 3aHATHIA, [Tnanupyemplii
Ne pazgena Coneprxanue
/1 KOJI-BO aK. YaCOB pe3yJibTaT
1 2 3 4 5
1 p1i1 1eHp NPOTOKONA
(npoaoJKEHUE)
IIpakTrueckas padora Ne 35,
2 ak.4. ®ayopecLueHTHas in
. yopect IIposenenue YMeeT npoBennuTh
situ rudpupmzanns FISH —
. rHOpUIN3ALIH THOPUIN3ALHIO
1 p1i1 1eHp NPOTOKONA
(mponokeHue)
Tema 9. Jlexnust 9, 2 ak.u. 'eHOMHOE
I'eHOMHOE | pedakTUPOBAaHUE B CENCKIINH Cucrema pefakTupOBanus
€1aKTUPOB | PaCTEHUM CRISPR/Cas9.  Cosnamme 3HaeT  cuUCTEM
P P P gRNA. CriocoOwr y
aHue B OCTABKI 5 (eriy | PEAAKTHPOBAHHS
CeJIeKLINU A Y| CRISPR/Cas9.
. CUCTEMBI PETAKTUPOBAHUISI.
pacTeHuit . ,
IIpoGnema ‘off-targets’.
Tema 10. Jlexuwms 10, 2 ak.4. I'enomuas in situ | 3HaeT TEHOMHYIO
Monexyssip | MonekysipHas rubpunmzarust (GISH) — | in situ
Hasi [UTOTEHETHKA B CEJIEKIIUA | MOIIHBIM HMHCTPYMEHT B | THOPUAH3AIMIO
[UTOTEHETH | PaCTeHUMN MEKBUIOBOH CEJICKIIMH. (GISH)
Ka B FISH MapKepbl 11
CeJIEKLIU UICHTU(UKAITIN
pacTeHuit WHAWBUAY AJTHHBIX
XPOMOCOM.

Tyramida-FISH
KapTHPOBaHHWE TE€HOB HAa
(bu3nIeCKOH XpOMOCOMe.

ITpakTrueckas padora Ne 36,
2 ak.4. ®ayopecLueHTHas in
situ rudpupmzanns FISH —

OTMBIBKA
Hecreu(puIecKoi
ruOpuan3anuu npodbl Ha

YMeeT OTMBIBaThH
Hecrenu(pUIecKy
10 THOPUIAN3AIUIO

2011 eHb NPOTOKOJIA rpernaparax XPOMOCOM | TTPOOBI Ha
HNmmyHODIyOpecueHTHast | mpemaparax
AeTeKuust mpoObl XPOMOCOM
[Ipaktuyeckas pabora No OxkpamvBanue JHK
YmMmeer
37, 2 ak.u. ®nyopecueHTHast | xpomocoMm DAPI
L okpawusath JIHK
in situ rudbpunmsanms FISH | [Ipurorosnenne
N xpomocom DAPI,
— 2011 AeHb IPOTOKOJNIA npenapaToB K
. MHKPOCKOITHPOBA
(nponoskeHue) 31H Iy OPECLIEHTHON . c
MUKPOCKOIIHU c
UCTIOJIb30BAaHUEM
UCTIOJIb30BAaHUEM Vectashield s
Vectashield ISt
COXpaHEHHSI
COXpaHEHHSI
dbayopecueHIun
bayopecuieHIuu
IIpaktryeckas pabora Ne 38, 3HaeT MOPUHLHAT
IIpunuun padoThI
2 ax.4. Mukpockonus padoThI
31Ty OpECEHTHOTO
3nu Iy OpeCeHT

MuKpockomna Zeiss Imager.
Ml

HOTO MHKPOCKOIA
Zeiss Imager. M1

ITpakTrueckas padora Ne 39,
2 ax.4. Mukpockonus
(mponomkeHue)

Busyanuzanus
pesyapraToB FISH

Ymeer
BU3YJIU3UPOBATH
pesyaptatel FISH
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Ne Bunb! yueOHBIX 3aHATHIA, IInannpyemblii
Ne pazgena Coneprxanue
/o KOJI-BO aK. YaCOB pe3yJabTarT
1 2 3 4 5
ITpaxTrueckas padora Ne 40, . | Ymeer paborats ¢
Pabora ¢ mporpammoii .
2 ax.4. Mukpockonus ZEN Blue IPOrpaMMoOn
(mponoskeHue) ZEN Blue

Pazpen 3. ®POPMbLI ATTECTAIIMN U OLIEHOYHBIE

MATEPHUAJIbBI

BxoaHoe TecTUpoOBaHME

®dopma nposeaeHUs

3a0unHo

Buab! o1ieHOYHBIX
MaTepHUaJIOB

Tect u3 10 3amanwmii B anextporHoit popme (IIpunoxkenue 1)

Kputepun onenusanus

He npenycmoTpeHo (TecTupoBaHue MPOBOIUTCS C LEIbIO OMPEaeTICHHS

YPOBHSI BIIQICHUSI MAaTEPHAIIOM )

Oruenka

He npenycmoTpeHo (TecTupoBaHue MPOBOIUTCS C LEIbIO OMPEaeTICHHS

YPOBHSI BIIQICHUSI MaTEPHAIIOM)

BbIXx0HOE TeCTHPOBAHUE

®dopma nposeaeHUs

Ouno

Buab! o1ieHOYHBIX
MaTepHUaJIOB

Tect u3 30 3amanwmii B anexTporHOl popme (IIpunoxkenue 2)

Kputepun onenusanus

1 — mpaBunbHBIA O0TBET, 0 — HENPABUIIBHBINA OTBET.

«3auTeHO» BBICTABISIETCS CITyIIATeNsIM, €cii OHU Habpanu 15 u 6onee

Oanos
Ouenka 3a4TeHO/He 3a4TEHO
IpakTnueckast padora Nel-5 mo Teme 1
Hassanue IIpurorosneHne NUTATENBLHON CPEbI AT H3OJALIUA MUKPOCIIOP

IIpurorosneHne NUTATEIBLHON CPEbI A KYJIBTUBUPOBAHUS
MHKPOCIIOP

Ot6op OyTOHOB JJIs ONIpeneIeHHSI JKU3HECTTOCOOHOCTH U CTaIuU
Pa3BUTHSL MUKPOCIIOP

OmnpeneneHrie CTaANN Pa3BUTHS MHKPOCIIOP

OmnpeneneHne COOTBETCTBHS pa3MepOB OYTOHOB pPACTEHHH pa3HBIX
I'CHOTHUIIOB ONPCACIICHHBIM CTaAWAM PAa3BUTHUA MHUKPOCIIOP

CtpykTypa u cogepkanue

IIpuroroBnenue >KUAKOM NHUTAaTEAbHONM cpenbl BS U3  CTOKOBBIX
pactBopoB. Crepunmszanusi aBTOKJIaBUpoBaHWEeM. [IpurorosieHue
s)kunkod nurtarenbHO cpenbl NLN-13 U3 CTOKOBBIX pacTBOpPOB.
Crepunmsanust punbTpoBanueM. MzydeHrne 0COOEHHOCTEH MOATOTOBKU
PacCTEeHUI-JOHOPOB MHUKPOCIIOP Y KaIyCTHBIX KyJbTyp. H3ydeHue
ocobeHHOCTEll cOOpa SKCILUIAHTOB JJIsl  BBENCHUS B  KYJBTYPY
n30MpoBaHHbIX MHUKpocrop. Otdop OyronoB. COOp pacTUTENBHOTO
MarepHalia — MOJIOJbIX [[BETKOBBIX OYTOHOB, IIBETKOB. [Ipurorosienue
BPEMEHHBIX TpenaparoB, okpammusaHue DAPI, mMukpockonmuposaHue.
Usmepenne mummH OyTOHOB, pasfelieHHe Ha TPYIIBL IO pa3Mepam.
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IIpurorosnenue [IPEIapaTos, OKpallWBaHUE DAPI,
MHKpockonmposanue. Ompenenenne pasMepa OyTOHOB, COIEPIKAIIMX

MHUKPOCTIOPBI CTaAWU Pa3BUTHA, ONTUMAIbLHOU OJ1 BBCACHUA B
KYJIBTYpY.

KpI/ITepI/II/I OLICHUBAaHUA 3aureHO — CTYACHT OCBOWJI 3HAHUWA, YMCHHA, KOMIICTCHIHUU U
TEOpeTH4eCcKHil MaTepuan Oe3 mpoOenoB; BBINOJHWI BCE 3amaHUs,
Mpeny CMOTPEHHBIE MPOrpamMmoi; MPAKTUIECKUE HaBBIKH
po¢e€CCHOHATIBHOTO PUMEHEHHSI OCBOEHHbBIX 3HAHUI
copMHpPOBaHBL.
He 3aureno - CTYACHT HE OCBOWJI 3HAHHA, YMEHUA, KOMIICTCHLUUNU U
TeOpeTI/ILIeCKI/Iﬁ MaTcpual, yLIe6HbIe 3a1aHusA HE BBITTOJIHUIIL,

MPAKTHYECKIE HABBIKK He CHOPMHUPOBAHBI.

Ouenka

3ayTeHo/He 3aUTEHO

IpakTnueckast padora Ne6-10 no reme 2

HazBanue (mpoekra,
pa3paboTKy, CHEHAPUS U
T.J.)

OT160p pacTUTETBHOrO MaTepUata Al H3OJSLIH MUKPOCIIOP
Hzonsauus Mukpocnop

OmnpeneneHne IIOTHOCTH CYCIIEH3UU MUKPOCIIOP
KynbpTrBHpOBaHHE MUKPOCIIOP

Hsyuenue ocobeHHocTel (hOpMUPOBAHISI SMOPHOUIOB

CtpykTypa u cogepkanue

Otbop OYyTOHOB C ONTHMAJBLHOW CTamueld pPa3BUTHUS MHUKPOCIOpP C
UCTIOJNB30BAHUEM IUTAHTEHUHUPKYJA. [lOBEpXHOCTHAs CTepHIIM3aLUsS
OyToHOB. M30/LMST MHKPOCIIOP M OYHUCTKA MHKPOCIIOP OT OOJIOMKOB
KJIETOK. 3aMeHa NUTATENbHOH Cpenbl A BBIIEJNEHUS MHUKPOCHOpP Ha
MUTATENbHYIO CPeAy AU KyJbTHBUPOBaHUs MHKpocrop. OmnpeneneHue
TUIOTHOCTH CyCHEH3UH MHUKPOCIIOP U HEOOXOIUMON CTEMEHH Pa3BeNeHHS
MUKPOCTIOpP Cpemoil Uit KyJbTHBUpPOBaHUs. JloBeneHHME CyCIEeH3UU
MUKpPOCTIOp 0 TpeOyeMol MIOTHOCTH. PO3JIUB CyCNEH3MH MUKPOCIIOP B
gamku Ilerpu nns kynpTuBHpOBaHUA. YcTaHOBKa damek Iletpu ¢
U30JINPOBAHHBIMH MUKPOCIIOPAMH B TEPMOCTAT AJIsI TETNIOBOT'O IIOKA PU
32 C. Ocobennoctu (opMHpPOBaHUS M pereHepauuu >MOPHOUIOB.
HzyueHne 5MOpHOHNIOB € HCIIOJIb30BAaHIEM OMHOKYJISIpA.

Kputepun onenusanus

3auTeHO — CTYAEHT OCBOWJ 3HAaHMs, YyMEHHs, KOMIIETEHLUU U
TEOpeTHUYeCKUil Marepuan Oe3 mpoOesoB, BBINOJHIII BCE 3aJaHMA,
IpeayCMOTPEHHbIE IPOrpaMMoii; MPaKTHUYECKHe HaBbIKU
npo¢heCCHOHATTBHOTO IPUMEHEHHUST OCBOCHHBIX 3HAHUN C(POPMHUPOBAHBL.
He 3aureHo - CTyneHT He OCBOWJ 3HAHUA, YMEHMs, KOMIIETEHLUHU U
TEOpETHUYECKUil  Martepuasn, yuyeOHble 3amaHUs HE  BBINOJHUI,
NPAaKTUYECKHE HABBIKH He C(HOOPMHUPOBAHBI.

Ouenka

3ayTeHo/He 3aUTEHO

IpakTnueckas padora 11-15 no reme 3

HazBanue (mpoekra,
pa3paboTKy, CHEHAPUS U
T.J.)

O1eHKa roMO-/TeTepO3UTrOTHOCTH PACTEHHU-PEreHEPAHTOB,
MPOU3BENCHHBIX B KyJbType in vitro 1,2, 3,4, 5

CtpykTypa u cogepkanue

Briaenenue JIHK. Iloacymusanue JIHK, nmpurorossieHue peakliMOHHON
cmecu ans IILP. IIposenenue IILIP, mpurorosneHue arapo3HOro Telis.
[Iposenenue remp-3nextpodopesa [MLP-npoaykToB B arapo3HOM rene.
OxpammBanue pasneneHabix Gpparmentor [JIHK GelRed, susyanuzanus B
npoxojsieM Y @-ceeTe, aHaIu3 Pe3yJIbTaTOB TeHOTUITMPOBAHMUSL.

Kputepun oueHusanus

3aureHo — CTYACHT OCBOMJI 3HAHHWsA, VYMCHHS, KOMIICTCHUHUU U




15

TEOpeTHUYeCKUil Marepuan Oe3 mpoOesoB, BBINOJHIII BCE 3aJaHMA,
IpeayCMOTPEHHbIE IPOrpaMMoii; MPaKTHUYECKHe HaBbIKU
npo¢heCCHOHATTBHOTO IPUMEHEHHUST OCBOCHHBIX 3HAHUN C(POPMHUPOBAHBL.
He 3aureHo - CTyneHT He OCBOWJ 3HAHUA, YMEHMs, KOMIIETEHLUHU U
TEOpETHUYECKUil  Martepuasn, yuyeOHble 3amaHUs HE  BBINOJHUI,
NPAaKTUYECKHE HABBIKH He C(HOOPMHUPOBAHBI.

Ouenka

3ayTeHo/He 3aUTEHO

akTuieckas padora 16-20 no reme 4

HazBanue (mpoekra,
pa3paboTKy, CHEHAPUS U
T.J.)

OmnpeneneHre 5KU3HECTTOCOOHOCTH MUKPOCIIOP

IIpurorosneHne NUTATEIBLHON CPEbI A1 HHIY KLIMU KOPHE- U
noberoobpazoBaHus

OtuleHKa ypOBHS IUIOMAHOCTH METOIOM MOCUETa YHUCIIA XJIOPOIIaCTOB B
3aMbIKAOIIUX KJIICTKAX YCTbUI]

YkopeHeHHe U afanTaius pacTeHUi-pereHepaHTOB

Hebpudunr

CtpykTypa u cogepkanue

[IpuroroBnenne mnpenapaTroB, OKpamuBaHue aneTokapMuHOM/FDA,
MHUKpOckonuposaHue. IIpurorosnenue Teepaoi NuTaTeIpbHON cpeasl BS,
nepecagka CO3peBIINX 3MOPHOMIOB U3 JKMIAKOH Cpenbl Ha TBEPAYIO,
WHAYKIUS KOpHe- u  moberoobpasosanus. OrbOop  Marepuana,
NPUTOTOBJIICHHE MPENapaToB, OKPALIMBAHNIE PACTBOPOM HHUTparta cepebdpa,
MHUKpockonupoBaHue. OTMbIBaHUE OT MUTATENBHOMN Cpeabl U MOApe3aHue
KOpHeH pereHepaHToB. IloaroroBka u mepecanka CesHLEB B CyOcTpar
i yKopeHeHust U aganrauun. OO6cykaeHne ocoOeHHOCTEH amanTalnuu
pereHepanToB. [lebpudunr. [lonsenenne HToros.

Kputepun onenusanus

3a4TeHO — CTYHEHT OCBOWJI 3HAHUSA, YMEHHUS, KOMIETCHIMU U
TEOpeTHUYeCKUil Marepuan Oe3 mpoOesoB, BBINOJHIII BCE 3aJaHMA,
MPenyCMOTPEHHBIE MPOrpamMMOoi; MPaKTUYECKHE HaBBIKU

po¢eCCHOHATTBHOTO IPUMEHEHHUST OCBOCHHBIX 3HAHUN C(POPMHUPOBAHBL.
He 3aureHo - CTyneHT He OCBOWJ 3HAHUA, YMEHMs, KOMIIETEHLUHU U
TEOpETHUYECKUil  Martepuasn, yuyeOHble 3amaHUs HE  BBINOJHUI,
NPAKTUYECKHE HABBIKH He C(HOPMUPOBAHBL.

Oruenka

3ayTeHo/He 3aUTEHO

akTuieckas padora 21-25 nmo teme 6

HazBanue (mpoekra,
pa3paboTKy, CHEHAPUS U
T.7.)

buonndopmaruka: 6a30Bble HHCTPYMEHTHI.
buoundopmaruka: nusaiiH npaiimMepos
Hight Resolution Melting (HRM) 1, 2, 3

CtpykTypa u cogepkanue

YcrpoiictBo 6a3bl manHbix NCBI. ITpuauun padorst BLAST. PaGora ¢
uHcTpymeHToM Galaxy. Pabora ¢ PrimerBLAST wu Primer3Plus.
OcHoBHBIE mNpUHLMINBI Au3aiiHa npaiimepos. Ilocranoeka IILP c
aHAJIM30M KPUBBIX IUIABJICHHs C BBICOKUM pasperneHueM (HRM-ananus,
High Resolution Melting) Ha amrummdukaropax B PeXHME pPeaTbHOrO
Bpemern. CkpunuHr obOpasnos JIHK Ha  OZHOHYKJIEOTHAHBIE
nomuMmopdm3mer  (SNP). OOwsicnenne mnpunuuna HRM. Pabora ¢
nporpammoii LightCycler Software 4.1. O6pabotka pe3ynpratoB HRM-
JKCIIEPUMEHTA

Kputepun onenusanus

3a4TeHO — CTYHEHT OCBOWJI 3HAHUSA, YMEHHUS, KOMIETCHIMU U
TEOpeTHUYeCKUil Marepuan Oe3 mpoOesoB, BBINOJHIII BCE 3aJaHMA,
MPenyCMOTPEHHBIE MPOrpamMMOoi; MPaKTUYECKHE HaBBIKU

poh€CCHOHAIBHOTO MPUMEHEHHsI OCBOSHHBIX 3HAHHIA C(HOPMHUPOBAHBL
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He 3auyTeHO - CTYyAE€HT HE OCBOWJ 3HAHMS, YMEHMs, KOMIIETCHLIMU H
TeopeTHYecKuil  MaTepuaj, y4eOHble 3aJaHUS HE  BBIOJHUI,
MPAKTHYECKIE HABBIKK He CHOPMHUPOBAHBIL

Oruenka

3ayTeHo/He 3aUTEHO

akTuieckas padora 26-30 no reme 8

HazBanue (mpoekra,
pa3paboTKy, CHEHAPUS U
T.7.)

IIpurorosneHne npenapaToB XpoOMOCOM AABIEHHBIM METOJOM
IIpurorosneHue npenapaTos XpoMocoM MeTooM Steam Drop

CtpykTypa u cogepkanue

Cbop pacrutenpHoro wmarepuana. QOO6paboTka UUTOCTATUKAMU W
¢ukcanus. IIpurorosneHue naBieHHbIX npernapatoB. OLEHKA KayecTBa
NPUTOTOBIIEHHBIX MpenapaToB. IIpUroToBneHne CyCrneH3uu UIsi METOaa
Steam Drop. Ilpurorosnenue npenaparos Steam Drop. Ouenka kauectsa
NPUTOTOBJICHHBIX NIPEMapaToB.

Kputepun onenusanus

3auTeHO — CTYAEHT OCBOWJ 3HAaHMs, YyMEHHs, KOMIIETEHLUU U
TEOpeTHUYeCKUil Marepuan Oe3 mpoOesoB, BBINOJHIII BCE 3aJaHMA,
IpeayCMOTPEHHbIE IPOrpaMMoii; MPaKTHUYECKHe HaBbIKU
npo¢heCCHOHATTBHOTO IPUMEHEHHUST OCBOCHHBIX 3HAHUN C(POPMHUPOBAHBL.
He 3aureHo - CTyneHT He OCBOWJ 3HAHUA, YMEHMs, KOMIIETEHLUHU U
TEOpETHUYECKUil  Martepuasn, yuyeOHble 3amaHUs HE  BBINOJHUI,
NPAaKTUYECKHE HABBIKH He C(HOOPMHUPOBAHBI.

Ouenka

3ayTeHo/He 3aUTEHO

akTuieckas padora 31-35 no reme 8

HazBanue (mpoekra,
pa3paboTKy, CHEHAPUS U
T.J.)

dnyopecuentHas in situ rubpunnzauus FISH

CtpykTypa u cogepkanue

Hzyuenne nporokona FISH

ITocranoska Nick-Translation (mpuroroBieHne MEYEHHOM MPOOHI)
[IpenobpaboTka mpenapaToB XPOMOCOM

[Ipurorosnenne rubpUIN3aUOHHON CMECH

IIpoBeneHue ruOpuan3an

Kputepun ounennsanus

3auTeHO — CTYAEHT OCBOWJ 3HAaHMs, YyMEHHs, KOMIIETEHLUU U
TEOpeTHUYeCKUil Marepuan Oe3 mpoOesoB, BBINOJHIII BCE 3aJaHMA,
IpeayCMOTPEHHbIE IPOrpaMMoii; MPaKTUYECKHE HaBBIKU
npo¢heCCHOHATTBHOTO IPUMEHEHHUST OCBOCHHBIX 3HAHUN C(POPMHUPOBAHBL.
He 3aureHo - CTyneHT He OCBOWJ 3HAHUA, YMEHMs, KOMIIETEHLUHU U
TEOpETHUYECKUil  Martepuasn, yuyeOHble 3amaHUs HE  BBINOJHUI,
NPAKTUYECKHE HABBIKH He C(HOPMUPOBAHBL.

Oruenka

3ayTeHo/He 3aUTEHO

akTn4yeckas padora 36-40 mo reme 10

HazBanue (mpoekra,
pa3paboTKy, CHEHAPUS U
T.7.)

DnyopecuentHas in situ rubpunuzanus FISH — 20 nens nporokosna
Muxkpockonus

CtpykTypa u cogepkanue

OTtmbiBKa Hecnienudrueckoit rubpuan3anuy npoObl Ha MpernapaTax
xpomocoMm MmmyHO(]ITyopecieHTHas IeTeKIUs POOBI
Oxpammusanue JIHK xpomocom DAPI

[Ipurorosnenue npenaparoB K 3Mu(IyOpECIEHTHON MUKPOCKOIUH C
ucnonb3oBaHueM Vectashield nist coxpanenust guryopecueHunu
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[puaImn padoTe! 3nud iy opecueHTHOro Mukpockomna Zeiss Imager. M1
Busyanuzauus pesynstatos FISH
Pabora ¢ nmporpammoii ZEN Blue

Kputepun onenusanus

3a4TeHO — CTYHEHT OCBOWJI 3HAHUSA, YMEHHUS, KOMIETEHUUU U
TEOpeTHUYeCKUil Marepuan Oe3 mpoOesoB, BBINOJHIII BCE 3aJaHMA,
MPenyCMOTPEHHBIE MPOrpamMMOoi; MPaKTUYECKHE HaBBIKU

npo¢heCCHOHATTBHOTO IPUMEHEHHUST OCBOCHHBIX 3HAHUN C(POPMHUPOBAHBL.
He 3aureHo - CTyneHT He OCBOWJ 3HAHUA, YMEHMs, KOMIIETEHLUHU U
TEOPETHYECKUIl  Martepuali, yueOHble 3aJaHUsl HE  BBINOJHUI,
NPAaKTUYECKHE HABBIKH He C(HOOPMHUPOBAHBI.

Ouenka

3ayTeHo/He 3aUTEHO

HTtorosas arrecranust

®opma UTOroBOi
aTTeCTalu

3auer
pabor

KaK COBOKYIHOCTL BBIIIOJHCHHOI'O HTOTOBOr0 TECTa W MNPAKTUYUCCKHUX

Tpebopanus k
HUTOT'OBOU aTTeCTAlUU

BprInonHeHre HTOroBOro TeCTa U MPaKTUYeCKUX PaboT B COOTBETCTBHH C
TpeOOBaHUSMH K KQXKIOH U3 paboT

Kpurepun
OLICHUBAHUs

CJ'IYLHaTeJ'Ib CUUTACTCA ATTCCTOBAHHBIM IIPH MOJOXKUTCIIBHOM OLICHUBAHUU
MPAKTUYCCKUX pa60T " UTOTOBOI'O TCCTUPOBAHUA

Ouenka

3ayTeHo/He 3aUTEHO
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Pazpen 4. MATEPUAJIBHO-TEXHUYECKHUE YCIOBHUA PEAJIN3AIIUN
HHPOI'PAMMDBI

HaumeHnosaHnue Bun 3anatuii HaumenoBanmne obopynoBanus,
CHeLHUaIu3UPOBAHHBIX IPOTPaAMMHOT0 00eCTIeueHUsI
ayIuTopuii, KaOMHETOB,
naboparopuii

1 2 3

Ayaurtopust Jlexuu MYJIBTUMEINIHOE  000pYyIOBaHKE
(koMmBIOTED, VHTEpPaKTUBHAs
JOCKa, MY JIbTUMEAUAIIPOEKTOP,
WiFi unp.)

Jlaboparopust JlaboparopHbie paboThI KOMILUIEKC Hay4HbIX NPUOOPOB U
00OpyIOBaHUS UII MOJIEKYJISIPHO-
I€HETHYECKUX u
OMOTEXHOIOTHYECKUX
HUCCJIEIOBAHUM, KJIMMaTH4YE€CKHE
YCTAHOBKH  TOYHOIO  KOHTPOJIS
yCIOBUI BbIpALBAHUSA 151
KJIMMaTu4eckue KoMHatel (+4 °C; +
10 °C; +18 °C; +24 °C), 3umHss
oborpeBaemasi TEILTULIA.

Ilepeuens OCHOBHOI'O
obopynosanusi: HabOp ULEHTPUDYT,
B TOM UYHCJIE C OXJAKICHUEM,
JHK-ammuigukaTopsl, JHK-
KOHLIEHTPATOp,
37eKTpodOpeTUIECKOe
obopynoBaHue IJIsl pa3feNieHuss |
Busyanusanun ¢parmentos JIHK,
BBITSIKHOM mkad, cucTemMa
yJIBTPATOHKOH  OYMCTKH  BOJBI,
71a00paTOPHBIi u
CTEePEOMHKPOCKOTIBI (B T.4. C
(roopecueHIuei),
CHEKTPO(OTOMETPBI, JIaMHHAPHBIE
OOKChI ISl CTEPUIIBHON padoThI ¢
KyJbTYypOH KJIETOK U TKaHel,
AHAJUTHYECKUE BECHI, AaBTOKJIAB,
nielikep-uHKy 6aTop,
TEPMOHMHKY0aTOpBI,
XOJIOIMIIbHUKH/MOPO3HIIbHHUKHL.
PeakTuBbI, pacxogHbIE MaTepPHAIIE,
OJTHOPa30Basi MOCYa.

KomneroTepHsiil kacc IIpakTuyeckue u KOMIIBIOTEPHBIE
1aB6OPaTOPHBIE 3aHATHS IPOrpamMMmbl PrimerBLAST,
Primer3Plus, LightCycler Software
41, ZEN Blue, npesenranumy,
y4eOHO-METOIUYECKUE u
OLICHOYHbBIE MaTEPUAIbI
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Paznen S. YHAEBHO-METO/INYECKOE OBECIIEYEHHUE ITPOI'PAMMBI

OcHoBHas JuTeparypa:

1. Cozpmanve yABOEHHBIX TaliouAOB MOPKOBH cTonoBoil (D. carota L.) B
KyJbTYPE M30JIMPOBAHHBIX MUKPOCHOP: YUeOHO-MeToauueckoe nocodue / Monaxoc C.I'.,
UucroBa A.B. M.: I'pucon, 2017. —32 c.

2. Co3paHue YUCTHIX JIMHUN — YIBOCHHBIX TaMJIOWAOB KamyCThl B KyJbType
W30JIMPOBAHHBIX MUKPOCHOP U ceekius Fi-ruOpuaoB Ha OCHOBE COBPEMEHHBIX METOJIOB
ouorexnosorun: (Meroauueckue pexkomennanuu)/ Monaxoc C.I'. M.: Uzn-Bo PI'AY —

MCXA umenn KA. Tumupsizera, 2014 r., 44 c.

JlonoiHUTEIBHAS JIUTEpaATYpAa:

1. CozaHne YUCTBIX JIMHUI — YABOEHHBIX TalJIONAOB Jiyka penyaroro (Allium
cepa L.) u cenekuust F1-ruOpuaoB HA OCHOBE COBPEMEHHBIX METOAOB OMOTEXHOJOTHUU
(Meroanueckue pexkomenaanmu)/ Monaxoc C.I'., bornanosa B. /., Betunnkuna EM. M.

Hzn-Bo PTAY — MCXA umenun K. A. Tumupszera, 2014 ., 45 c.

HNuTepHeT-pecypcesnl:
1. The National Center for Biotechnology Information advances science and
health by providing access to biomedical and genomic information -

http://www.ncbi.nlm.nih. gov/

Pasznen 6. OHEHKA KAYECTBA OCBOEHUA ITPOI'PAMMBbI
OreHKa Ka4ecTBa OCBOCHMS MPOrPAMMBI OCYLIECTBIISIETCS HA OCHOBE PE3YJIbTATOB
UTOrOBOM  arrectauuu. Ciymiareab CUYMTACTCS  ATTECTOBAHHBIM, €CIIM  MMEET
NOJIOKUATENBHBIE OLICHKHM (0T «15» 10 «30» 0aioB) BBIXOAHOTO TECTUPOBAHUS MO BCEM

pazzenam mporpaMMBl.
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Pasznen 7. OBPA3OBATEJIBHBIE TEXHOJIOTUH, UCITOJIB3YEMBIE B
MPOLECCE PEAJIMZALINUA ITPOI'PAMMBbBI

B mporpamMme HCHONB3yHOTCS: MHPOPMALMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTUH
(KT), obecreurBaroliie akTUBHYIO HHGOpPMaTU3aMI0 00pa30BaTeNbHOTO Ipolecca,
HCITOJIE30BaHUE COBPEMEHHBIX HHCTPYMEHTOB YIIPaBJIEHHUS U OpraHu3alMu OO0y4YeHUs
(OTKPBITEIA mOcTyn K uH(OpManuu B MIHTepHETe, 37€KTPOHHBIE TapKeThl I y4qeObl
W T.].); TPOEKTHas TEXHOJIOIrWs, HalpaBleHHAas Ha CTUMYJMpOBAaHHWE WHTepeca
y yYallluxcsl 4epe3 MPakTUUYEeCKYI0 pealu3aldi0 TEeOpUH, MPUHATHE CAMOCTOSTENbHBIX
pElIeHni W CaMOCTOSITEIFHOTO — MOJNYy4YeHHs HEeOOXONMMBIX 3HAHWM;  TEeXHOJOTHUsS
poOJIeMHOTO o0y4eHus e MOJIeTUPOBaHUEM poOJIeMHBIX BOIPOCOB
U3 IpoeCCUOHATIBHON JKMU3HM, TpeOyrolmue Uil UX pellieHMs] KOMaHIHOH padoThl;
3I0pOBbecOeperarolasi TeXHOJIOorHs, obecrneynBarolas 6€30MacHOCTb 00pPa30BaTENLHOIO
mporiecca HW - yCIOBUSL AN YKPEIJIeHWs 3I0pOBbsl  ydallUXcs (TIOJOXHUTEIbHBIN
TICUXOJIOTHYECKUI KITMMAT, CaHUTapHble HOPMBI U T. [.); KEHC-TEXHOJOTUs OCHOBaHHAs

Ha MeTojie 00CYXAEHHUS OTAEIbHBIX BOIIPOCOB.

8. CocTaBuTe M NpOrpamMmbl

‘ M C.I" Monaxoc

T

JIOKTOp CeIbCKOX035WCTBEHHBIX HAYK,

moueHT (pasnen 1, 2, remsr 1-10)

Pazpaborana u yTBep>kKaeHa Ha Kadenpe OOTaHUKHU, CEJIEKLIMU U CEMEHOBOJCTBA Cal0BBIX
pacTeHui
[Tpotokon Nel7 ot «10» aBrycra 2021 r.

3aB. kadeapoit /C.I".Monaxoc/




21

[Tpunosxxenune 1
OO0pa3ub! TECTOBBIX 3aAaHUI BXOAHOTO TECTHPOBAHUA

buonorndeckue/reneTrueckne (PaKkTopsl BOCIPOU3BEACHUS PACTCHUIMA

1.51 3HaKOM ¢ JAaHHOM TEMOH U OTHOCSLIUMHUCS K HEA METOJIAMU, HCTIOJIB3Y 10 3TH
3HAHMS B MPAKTUYECKON padoTe

2.51 n3yvall JaHHYIO TEMY, HO HE UCTIOJIB3YIO B CBOEH padote. [lymaro, TaHHas Tema
HE UMEET OTHOLUEHUS K MPAKTUKE

3.51 u3yyan AaHHYIO TEMY, HO HE UCIIOJIB3YI0 B CBOCH padboTe. X0uy OCBEKUTH 3Ty
TEMY B NIAMATH

4. Huxorga He CTAIKUBAICSA C JAHHON TEMOM HU B TEOPUH, HU HA MPAKTUKE

MeTobl yCKOPEHHUS CENEKIMN: OMOTEXHOIOTHUS, KYJIBTYPa TKAHEH U KJIETOK

1.51 3HaKOM ¢ JAaHHOM TEMOH U OTHOCSIIUMUCS K HEA METOIAMU, HCTIOJIb3YHO 3TH
3HAHMS B MPAKTUYECKON padoTe

2.51 n3yvall JaHHYIO TEMY, HO HE UCIIOJIB3YIO B CBOEH padote. [lymaro, TaHHas Tema
HE UMEET OTHOLUEHUS K MPAKTUKE

3.51 u3yyan AaHHYIO TEMY, HO HE UCIIOJIB3YI0 B CBOCH padboTe. X0uy OCBEKUTH 3Ty
TEMY B NIAMATH

4. Huxorga He CTAIKUBAICSA C JAHHON TEMOM HU B TEOPUH, HU HA MPAKTUKE

MeToabl yCKOPEHMS CEJIEKLIUU: TPOU3BOACTBO YABOCHHBIX TAINTIOUI0B

1.51 3HaKOM ¢ JAaHHOM TEMOH U OTHOCSIIUMUCS K HEA METOIAMU, HCTIOJIb3YHO 3TH
3HAHMS B MPAKTUYECKON padoTe

2.51 n3yvall JaHHYIO TEMY, HO HE UCTIOJIB3YIO B CBOEH padote. [lymaro, TaHHas Tema
HE UMEET OTHOLUEHUS K MPAKTUKE

3.51 u3yyan AaHHYIO TEMY, HO HE UCIIOJIB3YI0 B CBOCH padboTe. X0uy OCBEKUTH 3Ty
TEMY B NIAMATH

4. Huxorga He CTAIKUBAICSA C JAHHON TEMOM HU B TEOPUH, HU HA MPAKTUKE

CoBpeMEHHBIE OMOTEXHOJIOTUYECKUE METOBI U KIIETOYHBIE TEXHOJIOTUN CENICKINH
PacTEHH T pEIICHUS YaCTHBIX 3a/1a4 B paAMKaxX CEJIEKIMOHHBIX TPOrpaMM
CaMOOTIBUTAIOIIMXCS U MTEPEKPECTHOONBIIAIOIIMXCS PACTEHUI, BETETATUBHO
Pa3MHOKaEMBIX PACTEHUN
1.51 3HaKOM ¢ JAaHHOM TEMOH U OTHOCSIIUMUCS K HEA METOIAMU, HCTIOJIb3YHO 3TH
3HAHMS B MPAKTUYECKON padoTe
2.51 n3yvall JaHHYIO TEMY, HO HE UCTIOJIB3YIO B CBOEH padote. [lymaro, TaHHas Tema
HE UMEET OTHOLLEHHUS K MPAKTUKE
3.51 u3yyan AaHHYIO TEMY, HO HE UCIIOJIB3YI0 B CBOCH padboTe. X0uy OCBEKUTH 3Ty
TEMY B NIAMATH
4. Huxorga He CTAIKUBAICSA C JAHHON TEMOM HU B TEOPUH, HU HA MPAKTUKE

MeToabl MOJIEKYJISPHON CEJIEKLIUHA PACTEHUN:
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1.51 3HaKOM ¢ JAaHHOM TEMOH U OTHOCSIIUMUCS K HEA METOIAMU, HCTIOJIb3YHO 3TH

3HAHMS B MPAKTUYECKON padoTe
2.51 n3yvall JaHHYIO TEMY, HO HE UCTIOJIB3YIO B CBOEH padote. [lymaro, TaHHas Tema

HE UMEET OTHOIIICHUS K MPaKTHUKE
3.5 u3yyan JaHHYIO TEMY, HO HE UCTIOJIB3YI0 B CBOEH paboTe. X0uy OCBEKUTH ATY

TEMY B IMAMSITH
4. Huxorga He CTAIKUBAICSA C JAHHON TEMOM HU B TEOPUH, HU HA MPAKTUKE

MeToabl/TEXHOJIOTUN MOJIEKYJIIPHOM CEJEKIUN PACTEHHIA, B TOM YMCIIE

OrOWH(POPMATHYECKUE;
1.51 3HaKOM ¢ JAaHHOM TEMOH U OTHOCSIIUMUCS K HEA METOIAMU, HCTIOJIb3YHO 3TH

3HAHMS B MPAKTUYECKON padoTe
2.51 n3yvall JaHHYIO TEMY, HO HE UCTIOJIB3YIO B CBOEH padote. [lymaro, TaHHas Tema

HE UMEET OTHOIIICHUS K MPaKTHUKE
3.5 u3yyan JaHHYIO TEMY, HO HE UCTIOJIB3YI0 B CBOEH paboTe. X0uy OCBEKUTH ATY

TEMY B IMAMSITH
4. Huxorga He CTAIKUBAICSA C JAHHON TEMOM HU B TEOPUH, HU HA MPAKTUKE

KoHnctpyupoBanue npaiimep-koMmOuHanuii ammmuguuupyembix pparmentos [JTHK
1.51 3HaKOM ¢ JAaHHOM TEMOH U OTHOCSIIUMUCS K HEA METOIAMU, HCTIOJIb3YHO 3TH

3HAHMS B MPAKTUYECKON padoTe
2.51 n3yvall JaHHYIO TEMY, HO HE UCTIOJIB3YIO B CBOEH padote. [lymaro, TaHHas Tema

HE UMEET OTHOIIICHUS K MPaKTHUKE
3.5 u3yyan JaHHYIO TEMY, HO HE UCTIOJIB3YI0 B CBOEH paboTe. X0uy OCBEKUTH ATY

TEMY B IMAMSITH
4. Huxorga He CTAIKUBAICSA C JAHHON TEMOM HU B TEOPUH, HU HA MPAKTUKE

Anamm3 pe3yabraroB JIHK-ammmdukanyu ¢ HCOIb30BaHUEM HIEKTPOPOPETHUECKOTO

pazaeneHust NpoAyKToB amIuidukanuu u JaHHbix [P B peanbHOM BpeMeHH,
1.51 3HaKOM ¢ JAaHHOM TEMOH U OTHOCSIIUMUCS K HEA METOIAMU, HCTIOJIb3YHO 3TH

3HAHMS B MPAKTUYECKON padoTe
2.51 n3yvall JaHHYIO TEMY, HO HE UCTIOJIB3YIO B CBOEH padote. [lymaro, TaHHas Tema

HE UMEET OTHOIIICHUS K MPaKTHUKE
3.5 u3yuas JaHHYIO TEMY, HO HE UCTIOJIB3YI0 B CBOEH paboTe. X0uy OCBEKUTH ATY

TEMY B IMAMSITH
4. Huxorga He CTAIKUBAICSA C JAHHON TEMOM HU B TEOPUH, HU HA MPAKTUKE

MeTtoabl IIpOU3BOACTBA JIMHUH YABOCHHBIX I'allJION0B B HAYYHBIX IIPOCKTAX U

CEJIEKI[MOHHBIX ITPOTpPaMMax;
1.51 3HaKOM ¢ JAHHOM TEMON W OTHOCSIIUMUCS K HEA METOIAMU, HCTIOJIb3YHO 3TH

3HAHMS B MPAKTUYECKON padoTe
2.51 n3yvall JaHHYIO TEMY, HO HE UCTIOJIB3YIO B CBOEH padote. [lymaro, TaHHas Tema

HC MMCCT OTHOIICHMS K IIPAKTHKC
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3.5 n3yyanm gaHHyIO TEMY, HO HE UCMOJB3YI0 B CBOCH padboTe. X04y OCBEKUTH 3Ty
TEMY B IMAMSITH
4.Hukorna He CTaTKUABAJICS C JAaHHOM TEMOM HU B TEOPUH, HA HA MTPAKTHKE

MOneKyIApHO-UUTOTEHETHYECKUE METOIBI B COTPOBOXKACHUHN CEIIEKIIMOHHOTO MPOLECCa.

1.51 3HaKOM ¢ JAaHHOM TEMOH U OTHOCSIIUMUCS K HEA METOIAMU, HCTIOJIb3YHO 3TH
3HAHMS B MPAKTUYECKON padoTe

2.51 n3yvall JaHHYIO TEMY, HO HE UCTIOJIB3YIO B CBOEH padote. [lymaro, TaHHas Tema
HE UMEET OTHOLUEHUS K MPAKTUKE

3.51 u3yyan AaHHYIO TEMY, HO HE UCIIOJIB3YI0 B CBOCH padboTe. X0uy OCBEKUTH 3Ty
TEMY B NIAMATH

4. Huxorga He CTAIKUBAICSA C JAHHON TEMOM HU B TEOPUH, HU HA MPAKTUKE
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[Tpunosxenue 2
OO0pa3ub! TecToBBIX 3aAaHuii BbIxoaHoro rectupoBanust

KynpTypy KIETOK U TKaHEN pacTeHUl IPUMEHSIOT IS
1. PasMHOXXEHHS U 030POBIICHUS LIEHHBIX TEHOTUITOB
2. Tlony4eHust HOBBIX TEHOTHUIIOB
3. llony4deHus NEHHBIX BEIECTB

Y ABOCHHBIE rarIONnAbl MOKHO UCIIOJIB30BAThH B CEJIEKIIMHA B KAYECTBE
1. Bekropos
2. I'erepo3uCHBIX THOPUAOB
3. UuCThIX TUHAN

L{eHHOCTB pacTeHus - YABOCHHOTO ranjiona B TOM, 4TO 3TO
1. T'oMO3UTOTHOE pacTeHUE
2. I'eTepO3UroTHOE pacTeHUE
3. YcroiunBoe K O0JIE3HSM U BPEIUTESIM PACTEHUE
4. CBoOOAHOE OT BUPYCHOW MH(EKIMU PACTEHUE

BriGepute cnocoObl NOMyYEHHS Y IBOCHHBIX TAIIOUI0B
1. KyneTypa MuKpocnop

Kynerypa mepucrem

Comarnuecknii SMOpHOTeHe3

Kynprypa OyTOHOB

KyJnbTypa NbUIbHUKOB

Kynerypa 3aBsa3eit

KynbTypa HEOIIIOAOTBOPEHHBIX CEMSTIOUYEK

KynbTypa Ominog0TBOPEHHBIX CEMSITIOUEK

Meron ramionpoaroccepa

WOk W

OCHOBHO HETOCTATOK KYJIBTYPbI TBLUIBHUKOB
1. BO3MOXHOCTb MOy YEHHS] PETEHEPAHTOB TOJBKO W3 MAMJIOUAHBIX KJIETOK
2. HeB0O3MOKHOCTB NOJIyYEHUSI PETCHEPAHTOB
3. BO3MOXHOCTb MOJYYEHUS] PETEHEPAHTOB HE TOJIBKO M3 TAILIOMIHBIX, HO U U3
COMATHYECKUX KIETOK
4. HeBO3MOKHOCTh CHOHTAHHOTO YIBOCHHUS YHCI]IAa XPOMOCOM

B pesynbTare KyJ1bTUBUPOBAHUS BUIBHUKOB MOKHO MOJTYYUTh
1. KJIOHBI HCXOAHOTO PaCTEHUS
2. T'amonasl
3. YABOGHHBIC ramjioabl
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PazpaboTana TEXHOIOTMS MOJYyYEHUS YBOCHHBIX rallJION0B JIyKa Pen4aroro B
KYJIbTYypE

1. byroHoB

2. IIbUIbHUKOB

3. Muxkpocnop

4. Cemsmnouek

JIst KakuX KyJIbTYP U3BECTHA TEXHOJIOTHS MOJYyYCHHUS YABOCHHBIX raMjoOna0B B
KYJIbTYP€ H30JMPOBAHHBIX MUKPOCIIOP?
1. Orypen
Kabavok
Ceékna
Kamycra
MoOpKOBB
baknaxxan
Jlyk

NNk W

DaKTOpPHI, BIUAOIIME HA YCIIEX NOJYUYEHUS YABOCHHBIX TAIUIONI0B B KYJIBTYPE
MHUKPOCIIOP:
1. I'eHOTMII JOHOPHOI'O PACTEHUS
Cranus pa3BuTHs TOHOPHOTO PaCTEHUS
Cranus pa3BUTUS MUKPOCIIOP
YcnoBus BeIPAIIMBAHUS TOHOPHOTO PACTEHUS
[[JTIOTHOCTB CYCNEH3UH KYJIbTUBHPYEMBIX MUKPOCIIOP
CocraB muTaTenbHON Cpeabl NPU KYJIbTUBUPOBAHUHA MUKPOCIIOP
CocraB nUTaTENBHON CPENBI VIS PETEHEPALUH
Bcé nepeuncnennoe

XN R W

Craauro pa3BuTHsI MUKPOCIOP ONMPEICIISIOT 1O
1. UHTEHCUBHOCTH OKPAIIMBAHU S
2. OT3BIBYUBOCTH B KYJBTYPE 1V VItro
3. ®opMe KIETOK U KOJMYECTBY SAEP

VY KamyCTHBIX KYJIBTYP ONTHUMAJIbHONW CTaAUENR pa3BUTH MUKPOCIIOP Ul BBEIECHHS B
KYJIBTYPY ABJISETCS
1. Terpana
Paunss oqgHosaepHas
Cpennsis onHOs ACpHAs
[To3auss onHOs iepHAsS
JIBysnepHas
TpexsanepHad

S AW
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Ha kaxoii cranuu pa3Buths SMOPUOUIBI CIIEAYET MEPECAKMBATH HA TBEPAY KO
NUTATENBHYIO CPEY U1l MPOpacTaHusl/perenepanum?

1. I'noOynsipHas

2. CepaueBuaHas

3. Topneno

4. CemsonbHas

[Tpu okpawmmBanuu ryopecueHTHbIM KpacutesieM DAPI B kneTke TpexsaaepHoii
MBUIBLBI MOYKHO YBUAETH
1. Tpu ApKO OKpPALICHHBIX A1pA
2. JIBa IpPKO OKpPAILICHHBIX CIIEPMHUS U KPYTHOE €JIa00 OKPALICHHOE BETETATUBHOE
AAPO
3. Tpu sapa ¥ APKO OKPALIEHHYI) BaKyOJIb

Ha pucynke npencraBnensl gpororpadum Mukpocnop MopkoBu. Kakoii OykBoil oTMeueHa
MO3/IHSS1 OJIHOsIICpHAs MUKpocnopa?

1. a
2. b
3. ¢
4. d
5. ¢
6. f

dnyopecueHTHBIN KpacuTenb FDA uCnonb3yIOT A1 OMpeaCTCHUs
1. Cragum pa3BUTHS MUKPOCIOP
2. XKuzHecnoCoOHOCTH MUKPOCIIOP
3. IIOMAHOCTH PaCTEHUN-PETEHEPAHTOB

OT60p OYyTOHOB KanyCThl AJIs1 BBIAEIICHHS] MUKPOCIIOP MPOBOIAT IO
1. Paszmepy OyTOHOB
2. Pa3mepy NbUIBHUKOB
3. Oxpacke MUKPOCTOP IKCIPECC-METOAOM

O160p OYyTOHOB 7151 BBIACIEHUS MUKPOCIIOP PA3HBIX KYJIbTYP IPOBOIAT MO
1. Paszmepy OyTOHOB
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Okpacke OyTOHOB

Pasmepy mbuibHUKOB

COOTHONIIEHUIO BEHUMK/Halleyka

dopMme coLBETHI

[To ogHOMY M3 MEPEUMCICHHBIX TPU3HAKOB B 3aBUCUMOCTH OT KYJIBTYPbI

I N

Yem 00ycnoBaeHa HEOOXOUMOCTh COONIOEHUS CTEPUIIBHOCTH MPU KYJbTUBUPOBAHUT

W30JIMPOBAHHBIX KJIETOK M TKaHEH?
1. Bpe1oHOCHOCTBIO (PUTOMATONEHOB
2. MUKpOOpraHu3Mbl MOAABJISIOT POCT IKCIJIAHTOB
3. OcoOeHHOCTAMH (PU3NOIOTUM KIIETOK B YCIOBUSX 1N VItro

Bo3ayx BO BKJIFOUEHHOM JTAMHUHAPHOM OOKCE MOCTOSIHHO CTEPHIIM3YETCS
1. ®unerpom
2. YueTpaduonierom
3. Bricokoii TemmepaTypoit

MeTtopl CTEpUIIM3AIUN MATATEIIBHBIX CPE
1. ABTOKIIaBUPOBAHMUE
2. OOpaboTka yapTpaduosieTom
3. OWIbTPCTEPUINAZALUAS
4. O0OpaboTKa CTEPUIM3YIOIUMH PACTBOPaAMH

[Tocne NOBEPXHOCTHOM CTEPUIIM3ALMHU SKCIUIAHTHI TPUKIBI IIPOMBIBAOT
ABTOKJIABUPOBAHHOM BOAOM, UTOOKI

1. Yeunute nelcTBUE CTEPUIIM3YIOLIETO PACTBOPA

2. YanuTh OCTaTKH CTEPUIIM3YIOLIETO pacTBopa

3. OOneryuTh BhIJAEICHUE MUKPOCIIOP

4. CMBITh TOTHOIINX MUKPOOPraHU3MOB

[{enTpu(pyrupoBaHue TPH BBIACICHUH CYCIEH3MH MUKPOCITIOP HYXKHO IS
1. OUucTKM CyCNEH3UU MUKPOCIIOP OT TKaHEH OyTOHOB
2. OUYMCTKHM CYyCIIEH3UHA MUKPOCIIOP OT KJIETOYHOTO COKA M OCKOJIKOB KIIETOK
3. O4ucTKH cpepl OT CYyCIMEH3UA MUKPOCIIOP

C nomotbro kamepbl @ykc-Po3eHTans onpeaensroT
1. TLIOTHOCTB KJIIETOYHOM CYCIEH3UHU
2. KoHueHTpanuio caxapo3bl B TATATCIIBHOMH CPEe
3. Cranuto pa3BuTHUsI SMOPHOUJIOB
4. YKuznecnocoOHOCTh KIETOK

BozaeiicTBre TeMneparypHbIM IIOKOM HA CYCIIEH3UEO MUKPOCIIOP HEOOXO0UM ISt
1. Crepunuzanuy NUTATENBHON CPEIBI
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2. Tlepexona KI€TOK ¢ raMeTO(UTHOTO MYTH PA3BUTHS HA CIOPO(PUTHBIN
3. CHWXXEHUs BEPOATHOCTU THOEIM KIETOK OT TUIA3MOJIH3a

VY 1BOEHUE Yncia XpOMOCOM MOKET ObITh
1. CnoHTaHHBIM
2. UnaynmupoBaHHBIM
3. TonmyJassuOHHBIM
4. BapuaOenbHbIM

JIns MHAYKIWA yIBOCHUS YHCJIA XPOMOCOM MCITOIB3YIOT
1. Kunernn
2. MHAOMHUN-YKCYCHYIO KUCIIOTY
3. Konxunux
4. AKTUBMPOBAHHBIN yTOJb

KocBeHHBII METO1 ONpPEAeICHUs] MIOUTHOCTH PACTEHUS
1. OnpeneneHre UHTCHCUBHOCTH OKPACKH JINCTHEB
2. IlpsaMoii moaCcYET KOJMYECTBA XPOMOCOM B MEPUCTEMAX KOPHS
3. TloacyeT KOIMYECTBA XJIOPOIUIACTOR B 3AMBIKAKOIINX KJIETKAX YCTHUII

[Tpu amanrauuy pacTEHUI-PEr€HEPAHTOB BAXKHO
1. TmareiabHO OTMBITh KOPHU OT MUTATEIIBHON CPEIbI
2. HakpbITh pereHepanThl KOHTEHHEPOM WM TJIEHKOW JIJTS MOAACPKaHUS BBICOKOM
BJIYKHOCTH
3. Hcnons30BaTh CTEPUITbHBINA TOPP

OLIeHUTh TOMO3UTOTHOCTD MOJYYEHHBIX PET€HEPAHTOB MOYKHO
1. TTo moTOMCTBY
2. MonekyaspHO-TeHETUUECKUMHU METOAaMHU
3. TlojacueToM KOJMYECTBA XJIOPOIJIACTOB B 3aMBIKAKOIIUX KJIETKAX YCThHUIL
4. HeBO3MOKHO OLICHUTh



