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CosepiieHcTBOBaHME

PA3JIEJI 1. XAPAKTEPUCTHUKA ITPOI'PAMMBI

L.1. IleJib peajia3anuu nporpamMmmel

W/

npuodpereHue

HOBBIX

PO(PECCUOHAIBHBIX

KOMIICTCHITH 1 CIyHIaTCIIIMUA 110 HanpaeJICHUSIM. «OCHOBBI KJICTOUYHBIX TCXHOJIOTUHA B

cenexumn pacTeHuid. OCHOBbI MOJIEKYJISIPHOM CENEKLMM PACTEHMITY

CoBepencrByemblie H/HIH HPHOOPETACMBIE KOMIIETCHIHH

H IUIAHUPYEMbIE Pe3yJIbTaThl 00yYeHusI

Ne Ilpuobperaempre n/nan Kon 3nars/Ymern:
COBEPIICHCTBYEMbIe KOMIETEeHIHH KOMIeTeHIH
H

1. | Komnerenuus 1 (mpuobperaemas B OIIK - 3Haer COBpEMEHHbIE
pesynbrare 00y4YeHust) OMOTEXHOJIIOIMYECKHE METOIbI
Cnocoben  pemarb  THUNOBBIE  3a/1auH U KJETOYHBLIE  TEXHOJOTHH
NpOYECCHOHAIbHOM  JIEATEbHOCTH — Ha CEJIEKIIMH PACTEHUIA,

OCHOBE  3HAHMH  OCHOBHBIX  3aKOHOB - 3Haer Ouosoruro
MaTeMaTU4YeCKMX M eCTECTBEHHBIX HAyK C PaCTUTENBLHBIX TKAHEH i1 Vivo 1
IIPUMEHEHHEM uH(POPMAIIMOHHO- In Vilro, OCHOBbI W NPHHIIAIIbI
KOMMYHHKAIHOHHBIX TE€XHOJIOIHIA; KYJILTUBHPOBAHUSI

HU/T-10ormx-1 JlemoHCTpHpYET 3HAHHE H30JIMPOBAHHBIX  KJIETOK H
OCHOBHBIX 3aKOHOB MAaTE€MaTHUECKHMX U TKaHEeH, THIIBI KYJBTYD
€CTeCTBEHHBIX HAyK, HEOOXOIUMBIX ISl U30JIMPOBAHHBIX TKaHeil
peIeHust THITOBBIX 3a/1a4 pacTeHuit

npohecCHOHAILHOM AesTeILHOCTH. - YMEET rOTOBUThH MUTATEIbHbIC
HJ1-2omk1 Ucnonb3yer 3HaHUs OCHOBHbIX Cpe/bl, BBOIUTH PACTHTEIbHbII
3aKOHOB MaTEMAaTHYE€CKHMX M €CTECTBEHHBIX MaTepuasl B KyJILTYPy IR Vitro,
HAayK JUIsl pelueHus CTAaHIAPTHBIX 3ajay padoraTh B aCeNTHYECKUX
CaJIOBOJICTBA. YCJIOBHSIX JIAMHHAPa, BHIOMpATh
WJ-30omk-1  Ilpumensier  MHOOPMALMOHHO- IOJIX OIS crocod
KOMMYHHUKAMOHHbIE TEXHOJIOI U B MHUKPOKJIOHAJIbHOI'O

peLeHuu THUIOBBIX 3a1a4 PasMHOKEHHSI B 3aBHCHMOCTH
npoheCCHOHATIBHOM e TeTbHOCTH. OT KYJIBTYPHI.

2. |Komnerenimss 2 (upuobperaemas B ITKoc - 3HACT METOABI/TEXHOJOIMH
pesynbTate o0y4eHwHs ) MOJICKYJISIPHOH CeJICKLINH
Cnocoben NPOBOUTH NoJeBbIe 7 pacTeHni, B TOM  uucie
J1abopaToOpHbIE OIBITHI ¢ HCIOJb30BAHUEM Ououndopmaruueckue;
TPaJMIMOHHBIX U COBPEMEHHBIX METOOB -yMeeT aHaJIM3UPOBATh JIaHHbIC

(B TOM qHUCIIE C
MJ1- 1 ricoc IIpOBOUT MOKCK M aHAJIM3 JaHHBIX HUCIOJIL30BAHUEM METOJ/IOB
(B TOM 4YHCTE C HMCIOJNIB30BAHHEM METONOB OvouHdopmaTikmn),  HayuHOI
OMOMH(DOPMATHKH), HAYyYHOH JIMTEPaTypbl JIUTEPATYPbl I JOCTHIKEHHS
UL JOCTHIKEHMsI  IIOCTABJICHHOH  LIeJIH IIOCTABJICHHOM II€JIM HAYYHOIO
HAay4HOI'0 UCCJIEIOBAHUS. MCCIIC/IOBAHMS,
W 1-411Koc Onpenesnsier KOMILJIEKC - YMeeT IUIAaHMPOBaTh PabOTHI
TPAIMUMOHHBIX M COBPEMEHHBIX (TOJIEBBIX W MOJIEKYJIAPHO-TEHETHUECKOTO

aHaJMs3a, KOHCTPYHPOBATH




peImEeHUs HAYYHBIX 3aJ1a4.

11abOPATOPHBIX) METOIOB UCCIEIOBAHHS JUIs

npanmep-koMOMHaIMH
aAMILTM(PUITPY eMBIX
bparmentos JIHK, Bbiessts

JIHK H3MepsITh
KOHUEHTPALMIO W YHCTOTY
BBIJICJIEHHOM JIHK
AHAJIM3UPOBATH pe3yJbTaTh
JHK-ammmpukarmm G
HCIOJIL30BAHHEM
NEKTPOPOpeTHYECcKoro
pasjiesneHus IPOJIYKTOB

amrumdukaimm u ganaex [P
B p€aJIbHOM BPEMCHH,

- YMEET MCIIOJIb30BaTh METOJIbI
MOJIEKYJISIDHOM CEJIEKIIUH.

PA3JIEJI 2. CONEP)KAHUE [TPOI'PAMMBI

2.1. Y4eOHblIii Ii1an nporpaMMbl OBbIICHHSI KBaJITH(PUKALHH
«OCHOBBI KJIETOYHBIX TEXHOJIOTHIl B CeJICKIIHN pacrenuii. OCHOBBI MOJIEKYJISIPHO K
CEJICKIIMH PACTEHHI»
Kareropust: cnenuaamucTsr, MMeronme npoduiabHoe oOpasoBanne B 0GacTH

CCJICKIIMHA, TI'CHCTUKH MIIHU 6HOTCXHOJIOFI’IPI, 3aHATBEIC B 00JIacTH CCJICKIIMM  PACTCHHIM,

JKCIIarnme l'IpI/IO6pCCTI/I TCOPECTHYCCKUE 3HAHHS U IIPAKTHYCCKUEC HABBIKA B pa60Te C

KYJIbTYpaMH KIICTOK W TKAHCH, IO3HAKOMHTLCS C COBPEMCHHLIMH METOIaMHU MapKep-

OHOCpeﬂOBaHHOﬁ CCJICKIIMM ¥ TEHOMHOM CEJICKIUM.

®opma 00yuenus: ounas (¢ ucnonb3osanueM J[OT wn 0e3)

Pexxum sansruii: 10 yacos B aens, 5 pas B nepeno

Cpox ocBoeHHsI: 2 Heteu

Tpynoemkocts nporpammer: 100 akageMuueckux yacor

No | Haumenosanue pasaenos,| Bcero B Tom yncie Dopmbl
TeM AK.YACOB aTTecTanuu,
Cam. | Jlekuun | Ipakr. KOHTPOJIsI
pa6ora 3AHSITHS
1 | Pasnen 1. OcHOBBI 50 - 10 40
KJIETOYHBIX TEXHOJIOTUH B TECTHPOBAHHE
CeJIEKLIMH pacTeHui
2 | Paspen 2. MonexynspHas 50 - 10 40 TECTHPOBAHHE
CEJIEKIIMsI paCTeHHIA
Hrorosas arrecranus 3auéT, HTOroBasi aTTecTalus OCYLIECTBJISIETCSI HA CHOBAHHH
COBOKYITHOCTH BBIITOJIHEHHBIX PAKTHYECKHX PabOT




2.2. YyeOHO-TeMaTHYeCKHH V1Al MPOrpaMMbl NOBLIICHUS] KBAJTH(HKAIMN
«OCHOBBI KJICTOYHBIX TEXHOJIOTHI B CeJIEKIHH pacTenrii. OCHOBLI MOJICKYJISIPHOI
CEJICKIUH PacCTeHHID»

Bunp! yueOHbIx

n}j(';l No pasznena | 3aHSTHIA, KOJI-BO aK. Conepxanue [Inanupyemsliii pe3ynbraT
4acoB
1 2 3 4 S

1 Paznen 1. OCHOBBI KJIETOUHBIX TEXHOJOTUH B CEJICKLIUU PACTeHH
Tema 1. Jlexuus 1, 2 ak.u. bazoBnie TTOHSITHSI.
OchosHbie | Beenenue B Hcropust KynbTypel KJIETOK | 3HaeT TepMuHbl U 0Oa30BbIe
NPUHLMIIBL | IIPEAMET, UCTOPHSl, | U TKaHEi. OCHOBBI | IOHSTHS,  O3HAKOMJIEH  C
paborer B IIPUMEHEHUE B KyJIbTYPbI KJIETOK M TKAHEH. | HCTOPUEH KYJIbTYPbI KJIETOK M
OuoTtexHoN | cenexkimu pacteHuii | KynaeTypa kieTok u TkaHel | TkaHew, KyJLTYpOH
OTUYECKOM B CEJIEKUMM:  KYJIbTypa | M30JIMPOBAHHBIX MHKPOCIIOP,
naboparop H30JIMPOBAHHBIX NbUIBHHKOB, H30JMPOBAHHBIX
WU, COCTaB MHKPOCIIOP,  IBUILHUKOB, | CEMSI3a4aTKOB M LIBETKOBBIX
HCKYCCTBEH KyJIbTYypa M30JMPOBAaHHbIX | OyTOHOB, IMOPHOKYJIBTYPOH,
HBIX CeMsI3a4aTKOB, LBETKOBLIX | METO/IaMH  NOJJCPKAHUA M
IIUTATeJIbH OyTOHOB, SMOPHOKYJIBTYPA, | PA3MHOKEHUSI B KYJIBTYpe in
bIX CpEJI. OJICPIKAHHEC u | VItro.

pa3MHOXXEHHE B KYJIbType
in vitro.

Jlexums 2, 2 ax. 4.
Cocran
HCKYCCTBEHHDBIX

CocraB nUTaTEJIBHBIX CPE.
Perynstopsl pocra.
HCTOYHHKN  YIIIEBOJIOB B

3HaeT CcoOCTaB IUTATEIbHBLIX
cpejl, OCHOBHBIE KOMITOHEHThI

IUTATEJBHBIX CPel | MHUTATEeJILHOM cpene.
l"eneo6pa3yromne MUTATCIIbHbIX cpen
COMITOHCH b1 Argp (McTouHuKH YIJIEBOJIOB,
gurorens u mp. pH resieobpasymume

. KOMITOHEHTBI), THIIBI
NUTATEIbHON cpezbl. Tl
- cpen ITUTATEJIbHBIX cpen,
Tpurorosnense " | 0cOOEHHOCTH TPUTOTOBJIEHHS
i cpex M XpaHEHHUs IHUTATEeIbHBIX
| cpen.

XpaHeHue  MUTaTeJbHbIX
cpen.

IIpakTHueckoe

3anaTie No 1, 2

ak.4. Jlamunapnas

KOMHATa, O3Haxomiienue ¢ | 3Haer YCTPOKCTBO

KynprypasipHasi/cBe | yCTPOHCTBOM OUOTEXHOJIOrH4eCKON

TOBasi KOMHATa. OHMOTEXHOJIIOTHYECKOM 71a00paToOpHH.

MoeuHasi KOMHaTa. | JjabopaTopum.

ITocyna.

WHCTpYMEHTEI U

IPHHAJUIEKHOCTH.

[IpakTrueckoe 3naer npasuia 0e30MacHOCTH
O3HakoMIIeHHE c

3ansitue Ne 2, 2 pu pabore B
npaBuiaMu  0e30macHoOCTH .

ak.4. [Ipasuna pR paGore 5 OHOTEXHOJIOrHYECKOH

Oe3onacHoi paboTel

J1a00paTopum.




Buzper yaeOHbIX

Ne . .
il Ne paszniena | 3aHATHIL, KOJI-BO aK. Conepsxanue [Inanupyemslii pe3yasraT
4acoB
1 2 @ ) 4 5
B OMOTEXHOJNIOTMYECKOM
Ouorexnonornyecko | saboparopumn.
i 1abopaTopum. ) 7
ITpakTnyeckoe O3HakomJieHue c
3Haer IIPHHLIMIIBI
3ansTHe Ne 3, 2 NPHHLHIIAMH i - .
UTOTOBJICHUS [TAT H
ax.4. CocraB u IIPUTOTOBJICHHUS p ¢ LI
. cpeubl H3 CTOKOBBIX
HPHUIOTOBJICHUE IATATEJIBHOM  Cpelbl U3
. pPacTBOPOB, yMeeT TI'OTOBHUTh
IIUTATEILHON Cpeabl | CTOKOBBIX PacTBOpOB,
INUTATEJIbHYIO  Cpeay M3
MPUTOTOBJIEHHE
- CTOKOBBIX PacTBOPOB.
IUTATEIbHOH CPe/Ibl.
IIpakTuyeckoe YMeer  roroBuTb  pacTBOp
3ansitue Ne 4, 2 HUTATEJIbHON Cpeibl
IIpurorosnenue pen
aK.4. G Mypacure — Ckyra (MC) u3
IUTATEIBHOM Cpebl
IIpurorosnenue CTOKOBBIX PAaCTBOPOB.
2 Mypacure — Ckyra (MC) u3
[UTATEJIbHOH CPeJIbl
CTOKOBBIX PaCTBOPOB.
Mypacure — Ckyra
MC)
[TpakTnyeckoe Ymeer HPOBOAHTH
3ansitie Ne S, 2 Crepunmszaryst CTEPMJIM3AIMIO  ITUTATEJILHOM
ak.4. Crepuinsauus | MUTATEIbHON  CPEJbI  HPH | CPE/bI [IPH OMOIH (GHIIBTP-
MUTATEJILHON ITOMOIIH GuibTp- | CrepUIM3aIMK.
cpenbl, puabTp- CTepUan3aLUn
CTePUIIH3ALHA
IIpaxTHueckoe
3ansitue Ne 6, 2 Crepuimsarmst
& YMmeer IIPOBOJIUTH
ak.4. Crepunusanus | MUTATEILHOM cpensl .
. CTEPUJIM3ALMIO  TTHTATEJIbHOM
ITUTATEJIbHON Cpebl | aBTOKJIABUPBOAHUEM
Cpeibl aBTOKJIABUPOBAHHEM.
ABTOKJIABHPOBAHHE
M
[IpakTuyeckoe Ymeer aborarb B
P PaGora B nmamuHapHOM p -
3ansitue Ne 7, 2 JIAMHHAPHOM Ookce,
boxkce. Poznus
ak.u. Pabora B . paznuBaTh NHUTATEJILHYIO
apHoM Gokce | | TATCABHOM  CPeALL 1O | €1y IO KYJbTYPaJbHbIM
JIAMUH
p KYJIBTYPaJIbHBIM COCYaM i L Sedtl
COCYIaM.
Tema 2. Jlexuwms 3, 2 ak.u. buonornveckne OCHOBBI | 3Haer TTPUHLIATTBI
OcHOBBI IIpunimne: KYJIbTUBHPOBAHHA KYJIbTUBUPOBAHUSA TKAHEH W
KYJILTUBUP | KYJLTUBUPOBAHHS PACTUTENILHBIX KJIETOK KJIETOK, €roco0bI
OBaHUs TKaHEH U KJIETOK Crepunbroctb. McTOYHMKHM | CTEpUIIM3AIMM PACTHTENBHOTO
KJIETOK ¥ koHTaMuHaluH.  CrnocoObl | MaTepuaa, MHUTATEJILHOM
TKaHen CTepuIIN3aLnn cpeabl M WHCTPYMEHTOB,
PAaCTUTENILHOIO MaTepHalia, | yCTpOHCTBO JIAMHHAPHBIX
MUTATEILHOM  cpenbl M | OOKCOB  pasHBIX  KJIACCOB
UHCTPYMEHTOB. 3QIIMTDI, THIBI ITUTATEJbHBIX
Jlamunapubie OOKCBHI. | Cpes, COCTaB  MUTATEIbHBLIX
YCTpONCTBO  JTaMHUHAPHBIX | cpesl, (DHU3UYECKHE  YCIIOBHS

OOKCOB  pasHbIX KJIACCOB
3aLIUTBL.

KYJIbTUBHDOBAaHHUA.




Bubr yaeOHbIX

Ne = -
o Ne paznena | 3aHaTHi, KOJ-BO aK. Conepsxanue I lmanupyemerii pesysraT
n
4acoB
1 s 3 4 5

IIuratensHble Cpenbl.
Cocras. Tunbt
ITUTATEJILHBIX cpen.
Duznyeckue YCJIOBHS
KYJIbTUBUPOBAHUSA.  CBET,
BJIOXKHOCTD, TEMIIEPATYpa.

Jlexmwst 4, 2 ax.q. Kynbrypsr 3HaeT THIIBI KYJIbTYPbl TKaHEH

Tuner kyasTyp TKaHEH/9KCIUIAaHTOB in | ¥ 9KCIJIAHTOB, OCOOEHHOCTH

TKaHeW pacTeHui Vitro. Perenepaumst | perenepaumn PacTeHui,
pacrenuit. Kajrycorenes, | MUKpOKJIOHaBHBIM
smMOpuorenes, PasMHOXKEHHEM. 3naer
OpPraHOIeHES. TEPMHUHbI «KaJIJIyCOr€HE3Y,
MukpoknoHansHoe «IMOpHOTeHE3Y,
Pa3MHOXKEHHE «OpraHoreHesy.

Jlexums S, 2 ak.4. 3Hae€T HMCTOPHUIO  OTKPBITHS
Hcropus OTKPBITHS

Perynstopel pocta peryJisiTopos pocra,

i peryJisaTopoB pocra. "

pacTeHui HPEACTABUTEIEH, IPUHIUIIbI

IIpencraBurenu. Ilpuniun -
3 JCUCTBHS U IPUMEHEHHE.

nercrsus. [lpumenenne

ITpakTuyeckoe

3ansitue Ne 8, 2
axk.4. O0ecneuyenue

PabGora B acenTuueckux

aCerTHYECKHX Ymeer paborarb B
" YCIIOBUSIX JIaMUHapa,
YCIIOBHH TIPU acenTu4ecKux YCIIOBHSIX
MOArOTOBKA
pabore B JIaMHHapa, rOTOBHUTD
CTePUIIN3YIOIIETO .
JabopaTopuu ¢ CTePHIIM3Y IO pactsop,
pacTBOpa,  CTEPHIIM3ALHSL,
PaCTUTENbHbIM NPOU3BOAUTL  CTEPUIM3ALIUIO,
BBEICHHE B  KYJLTYpY
MaTepHaIOM BBOJMTD SKCIUIAHT B KYJIBTYPY.
9KCIUIAHTA.
AcenTuueckoe
NpopaIuBaHue
CEeMSH.
ITpakTnyeckoe ITonroroBka 3KCIIAHTOB,
sansitue Ne 9, 2 HOJIrOTOBKA Ymeer 1OJI'OTOBUTH
ak.u. IlogroroBka CTEPHIIH3YIOIIETrO OKCIUIAHTHI, TOTOBHTL
9KCIUIAHTOB, pacTBoOpa,  CTEPHIIM3ALMSA, | CTEPHIIU3YIOIINI pacTsop,
CTEePHIIH3ALIHS, OTMBIBKA OT | CTEpHJIN30BATL JKCIUIAHTLI M
nocazika Ha CTePHIT3YIOLIETrO BBOJIHTH B KYJBTYpY
IUTATEJIbHYIO CPEy | pacTBOpa,  BBEJIEHHE B | 9KCIUIAHTHI.
1 KyJIbTUBUPOBAHHUE | KYJILTYPY
in vitro KYJIbTHBUPOBAHHE 1N Vitro
ITpakTuveckoe ITonroroska 3KCIUIAHTOB,
Ymeer IOTOBUTD
sausitue Ne 10, 2 IIPUTOTOBJIEHHE L
CTePHIIH3YIO LM pacTBop,
aK.4. AKTHUBanus CTEPHITH3YIOIIETO
NONTNOTABIMBATE  AKCTITIAHTHI,
MEPHUCTEM MSIThI pacTBopa, NOATOTOBKA

JIAMUHApa K pabore,
CTEpUIIM3aLMs  HKCIUIAHTA,
BBEJIEHHE B KYJIBTYPY.

BBOJIHTb MEPHCTEMbI MSThI C
LEJIbI0 aKTUBALMK Ta3YIIHBIX
MEPHUCTEM.




Bunper yueOHbIx

KyJIbTypa (MOPKOBB)

Ha JKHIKYIO MHTaTeJIbHYIO

Ne . "
rifby Ne paznena | 3aHsTHIA, KOJI-BO aK. Coneprxanue [nanupyemerii pe3yabraT
4acoB
1 2 B 3 K 2
IIpakTnueckoe YMeer roToBuTh JamuHap K
sapatne Ne 11, 2 | IMoaroroska snammnapa « | paGore, CTEPHIIM30BATD
aK.4. pabore, MHCTPYMEHTHI,  paboTath ¢
MHKpOUepeHKOBaH | MHKPOYEPEHKOBAHHE MATBI. | JKCILIAHTAM, OCYLIECTBIIATH
He MHKPOYEPEHOKOBAHHE
IlpaxTHueckoe
YMmeer roroBurb JamuHap K
3amstue Ne 12, 2
Ak Ionroroeka namuHapa k | pabore, CTEPHIIN30BATH
o abore, HHCTPYMEHTBI, aboratp ¢
MAHKEOSEDREXORAR fmx OUYEPEHKOBAHHE MSIThI 31<an;1)2}11 Ta E
: HTaMH, O CTBJISIT
ue 1oderos MsTbl U POELE s— ) YIECTBIIATE
1KPOYEPEHOKOBAHHE
Kaprodes posiep
IIpakTuyeckoe ITonroroBka sammnapa x
YMeer roTtoBuTh JNaMHHap K
sanaTne Ne 13, 2 | pabore, CTePHIIU3ALHS abore
s CTEPHIJIN30BATh
aK.y. WHnykumst | SKCIUlaHTa, BBEJICHHE | | FHIMBGET
OKCILIAHT, BBOJIUTH
KaJUIy COreHe3a PacTHTEJIbHOrO Marepuasa .
pacTUTENbHbI  MaTepuan B
B KYJBTYpYy, NOJy4eHHE i
T , HHOJIY4aTh KaJIJ1yC.
Kautyca YJIbTYpY y y
ITpakTuyeckoe Ilonroroska snamuHapa K O
rOTOBHUTDb JIAMHHAD K
3ansitie Ne 14, 2| pabore, CTEPUIIM3ALHS Ao or p
Te, €pHIIN30BaTh
aK.v. Hunykums | akcruianra,  pabora B P p 0
SKCIUIAHT, paborath B
KaJulycoresesa ACENTUYECKHX  YCIIOBHSIX
ACENTHYECKNX YCIOBHSIX
MOPKOBU JlamuHapa, BBEICHUE
JlaMuHapa, BBOJIMTH
PacTHTEJILHOIO Marepuasa i .
THUTCJIIbHbIM  MATEpPHU B
B KYJBLTYpY, IOJy4eHue P SIS Pl
KYJIBTYPY, NOJy4aTh KaJUIyC.
Kajuryca
IIpaxTHueckoe Pabora B acenTuyeckux
3aHsitue Ne 15, 2 YCJIOBHUSIX JIAMHUHApa,
VYmeer paboraTs B
aK.q. OT/IeJIEHHE KyCOYKOB ,
dACCINTUYECCKUX YCJIOBUAX
Cycnenszuonnas Kajuiyca M IOMELIEHHE HX
JIaMHHapa, 10JIy4aThb

CYCIIEH3HOHHYIO. KYJIBTYpY.

cpeny A NONyYEHHMs
CYCTIEH3MOHHOH KYJIBTYpbI
[Tpaxtiuaeckoe Pabora B acenTmyeckux
3ausTue No 16, 2 YCIIOBMSIX JlaMHHapa,
Ymeer paborarp B
ak.4. [lonyuenune OT/IEJICHHUE KyCOYKOB
5 acenTH4eCKnx YCIIOBUSIX
CYCIEH3HOHHOM KaJulyca M IOMELLEHHE MX
JlaMuHapa, HOJTy4aTh

KYJILTYPBI U3
KaJuryca MOPKOBH

ITpakTnyeckoe
sansitue Ne 17, 2
aK.u.
Mopdonoruyeckas
H TeHeTHYeCcKast
reTeporeHHOCTb
KJIETOK KaJuryca.
ITnorHocTh

Ha JKHIKYIO IHTATeNLHYIO
cpeny  JUIL IOJIyYEHHUsI
CYCIIeH3HOHHO# KYJILTYphI

Mopdonoruueckas "
I€HETUYECKas
I€TEPOreHHOCTb  KJIETOK,
OIpeNeseHne  IUIOTHOCTH
KJIETOYHOH CyCIEH3UH IpU
IIOMOLIM KaMepbl Dykca-
PosenTansi.

CYCIEH3HOHHYIO. KYJILTYPY.

3Haer wmopdonoruyeckyro u
I€HETHYECKYIO

reTepOreHHOCTh KJICTOK,
YMEET ONPENENATh MJIOTHOCTD

KJIETOYHOH CYyCMEH3UMH IIpH
nomomur  kamepel  Pykca-
Posenrass.




Bubl yaeOHbIX

o Ne paznena | 3aHATHH, KOJI-BO aK. Conepkanue Ilmanupyemerii pe3ynabraT
n
4acoB
1 2 3 4 -
KJIETOYHOM
CYCIICH3HH.
IIpakTuyeckoe Ymeer KyJLTHBHPOBATh
3ansitie Ne 18, 2 CmewvBanne  KJIETOYHON | OIMHOUHbBIE KJETKH Kasyca
aK.4. CyCIIEH3HHM € TeIUIOH | MOPKOBH METOJIOM
KynbruBupoBanue | MATaTeNbHOM  CPelod ¢ | IUIaTHPOBAHMS.
OJIMHOYHBIX KJIETOK | JIBOMHOM  KOHLEHTparueit
KaJu1yca MOPKOBH arapa, pO37IUB 1o
METOIOM KYJbTypaJibHbIM COCYIaM.
IUIATHPOBAH KA
IIpakTHyeckoe Bripamunsanue pacrenuii in | YMeeT npoBOAMTS MIa3MOJIH3,
sansaTue Ne 19, 2 Vitro. Hssneyenne | oOpabarbisars 9KCIUIAHTBI
ak.4. Beigenenue SKCIUIAHTOB (JiucTest, | pepMeHTaMM M OYHMIIATH OT
IIPOTOILIACTOB. runokoTuiax). Ilnasmonus, | GpepMeHTOB Ut BHIIENICHUS
obpaborka  (epMeHTaMH. | IPOTOMIACTOB.
Ouncrka. Pereneparsi.
IIpakTnyeckoe Tectuposanue. 3akpenieHue 3HaHuid.
3anarae Ne 20, 2 Hebpudunr. Ilopsenenue
ak.u. JleOpuunr UTOIOB. AHKETHPOBAHUE.
2
Pasnen 2. MonekyisipHas CeJIeKLusi paCTeHUi
Tema 3. Jlexnus 6, 2 ax. 4. XUMHYECKUH cocTaB
OcHoBeI Hyxsennosnie HYKJIGOTHJIOB,  CTPYKTypa
MOJIEKY J151 KUCNOTbI U CUHTE3 JIHK un PHK, U3UKO-
Sk & & 3HaeT CcocTaB HYKJIEOTHIOB,
HOM JIHK XUMHYECKHE CBOMCTBA,
crpykrypy JIHK wu PHK,
CeJeKLUn KMHETHKA  peaccoLMaluu
° busuko-xumHueckue
pacTeHui JIHK, TemIeparypa v
CBOWCTBA, KUHETHKY
TUTABJICHUS (Tm).
peaccormanun  JIHK. 3naer
VYnakoBka JIHK B
ocobennoctu ymakosku JIHK
CTPYKTYPY ~ XPOMOCOMSL | ="~ .
OenKoBbI KOMIUIEKC PYKIypY — Xp i
TTHK OeNKOBBIN KOMIUIEKC CHHTE3a
e > | JIHK, crpyk 1 QyHKIIH
OCODEHHOCTH CTPYKTYPBI H » CTPYKTYPY YHKIL
e JTHK JIHK nonmumepasel. ¢pparmest
Knenosa, Taq-nomimepassl,
nojgumepasel.  (pparmenr .
CHHTE3 JIMHEHHBIX "
Knenona, Taq-
KosnbLeBbIX  Mosekyn JIHK.
MOJIUMEPA3BI, CHHTE3

JIMHEMHBIX M KOJILLIEBBIX
moJiekys JIHK. @parmenTtsr
Oxasaxu.

DparmenTsl Okazaky.

Jlexmus 7, 2 ak.u.
DKcrpeccusi reHa
(TpaHCKpHUIILMS U
TPAHCJIALNSA)

IIponeccunr PHK,
IIPOMOTOP,  TEPMHUHATOP,
CaiT pacuienieHus,

CTPYKTYypa T€Ha TIpo- W
9YKapuoT (MHTPOH, SK30H),
tunsl - PHK  nonumepas,
BBIPOXKIACHHOCTh

3naer npoueccunr PHK. 3uaer
Crpykrypy rena, tunsl PHK
NOJIMMEpas,  BBIPOXKICHHOCTD
TeHEeTUYECKOr0 Koja, pamka
CYMTBIBAHHSA,  CTPOCHHE W
bynkuust puOOCOMBI, CHHTE3
IPOTEHHOB.




Bub! yueOHBIX

Ne 2 "
. Ne paznena | 3aHATH, KOJN-BO aK. Conepxanue [Imanupyemelii pe3yasraT
4acoB
1 2 . 4 5
IeHEeTU4eCKOro KO/,
pamka CYUTBIBAHUS,
crpoenre M (QyHKUMS
pubocombl, CHHTE3
IIPOTEHHOB.
Jlexmus 8, 2 ax.y. Pa3zmep reHoMa, C-
3HaeT  CTPYKTypy reHoma
Crpykrypa reHoMa | 3Ha4YeHHst apaokc, 2
i pacrenuii,  noustus  «C-
pacTeHui HEKOAHPYIOIast JIHK
3HAYCHUS NapagoKcy,
\TETEMAEE 1OBTOPE, CHEKOIMPYIOLIast JIHK»
mobuibras JIHK), renomsr 1pyior 2
” WIMIUIOUAY,  TIOJUIUIOUIY,
pacTeHuii (muruionaml,
TPHILIOND.
MOJIMTUIOMIBL, TPHUILIOU/IbI),
noaumopdusm JTHK.
Jlexuuss 9, 2 ak.u.
» g [P, Otkperrue  ITP. | 3HaeT HCTOPHIO  OTKPLITHS

Merobl

IMTpunumn TTLP, Tuner Taq-

ITLP, npunumn TP, Tyre

MOJIEKYJIIPHO-
NOJHMepas, Taq-nonumepas,
I€HETUYECKUX .
= konuuecTBeHHbI  IIIP, | koauyecTBeHHYyIO ITLLP,
UCCIICI0BAHUH
amMIutUKaTophbI amIuuuKaTopbl.
Jlexuws 10, 2 ak 4. | Paznuuune MEX/TY
MonexyasipHbie HHUBUYYMaMHu:
MapKepbl nonumopduzm JIHK.
Mapkepsl, ocHOBaHHbIEe Ha | 3HaeT HOHATHE
[P (RAPD, AFLP, SSRs, | «monumopdusm JIHK», THIIBI
ISSR,  SRAP,  CAPS, | mapkepos, IIIP npaiimepsr,
SCAR). PCR npaiimMepsl. | IPUHIHIILI FEHOTHITHPOBAHMSI
JloMuMHaHTHBIE U KO-
NOMHHAHTHbIE  MapKepsl.
I'enoTunupoBanue
ITpaxtiyeckoe C6op pacTuTesbHOroO | Ymeer otOmuparhb
sansatue Ne 21, 2 | matepuana 51 €ro | paCTHUTEJILHLIH ~ MaTepuan H
ak.y.  Beigenenue | mOArOTOBKA K BBINENIEHWIO | MMOATOTABIMBATD ero K
JIHK JIHK. sblesieHno JIHK.
IIpakTnyeckoe IIpuroroBsienre peakTHBOB | YMeEeT TOTOBUTL PEaKTUBBLI M
sanstne Ne 22, 2| m Bbuienenne JIHK w3 | sbutensite JIHK  meronom
ak.y.  Breigenenue | npeaBapuTessHO CTAB ¢ wucnonb3oBanuem
JIHK JTHOPHIM3UPOBAHHOTO CTAJILHBIX IIAPUKOB u3
(nponosnkenne) PaCTHUTEJIbHOIO MaTepHasia | IPeABapHTEILHO
METOJIOM CTAB C | IMOPHUIM3UPOBAHHOTO
HCIOJIB30BAHHEM CTAJIbHBIX | PACTHUTEILHOIO MaTepHaia.
LIAPHKOB.
KTHYECKOe YMeer roToBUThH PeaKTHBBLI W
IIpa IIpurorosiienne peakTHBOB p
3amsitue Ne 23, 2 spiessite  JIHK  meromom
u Beienenue JHK wu3 |
aK.d. Brinenenune CTAB ¢ wucnonab3oBaHuemM
NPEJIBAPUTENIbHO
JIHK CTaJIbHBIX IaPUKOB U3
JTHOPHIN3HPOBAHHOTO
(nponosskenue) HPEABAPHTEIILHO
PAaCTUTENBHOTO Matepuana | - DHTHIHPOBAHHOTO
veromom  CTAB ¢ P

PAaCTUTECIIbHOIO MaT€pHraa.




Bumer yaeOHbIX

Ne " =
e Ne paznena | 3aHATHI, KOJI-BO aK. Conepxanue [Inanupyemerii pesyibraT
4aCcoB
1 2 3 4 5 B
HCIIOJIb30BAHUEM CTaJIbHBIX
IIAPUKOB.
[IpakTuyeckoe IIpurorosienne peakTHBOB
YMeer rotoBuTh peakTHBbI U
3ansitue No 24 2 | u  Beigenenve JIHK w3
BpiiessiTe - JIHK  meromom
ak.4.  Bpinesnenue | npeasapuTesbHO CTAB ¢  HOmOMb3OBAHME
” 1CM
JIHK JTUO(UIN3UPOBAHHOTO
CTaJIbHBIX LIAPUKOB u3
(nponoskenue) pacTHTENILHOTO Matepuaia | P
METOZIOM CTAB c|"P P
JMOGUITH3UPOBAHHOTO
WCITOJTb30BAHWEM CTaJIbHBIX
PaCTHTEILHOTO MaTepHaa.
IIAPUKOB.
IIpakTHyeckoe IIpuroToBienue peakTHBOB

3ansitue Ne 25, 2

u sbimenenne JIHK wu3

Ywmeer rorosurs PEaKTHUBbI H

BBIJICITSITH ZIHK METOAOM
ak.4. Boigenenue IPEABAPUTEIILHO "
CTAB ¢ wucnonb3oBannem
JIHK TUOMUIN3HPOBAHHOTO
CTAJILHBIX LIAPHKOB u3
(nponosokenue) PACTUTENHOIO Matepuana | e
METOJIOM CTAB c|"P p
THOGUIU3HPOBAHHOTO
HCIIOJIb30BAHUEM CTaJIbHbBIX
PacTUTEIHLHOIO MaTepUaa.
IIAPHKOB.
IIpaxTuyeckoe
Ymeer H3MEepsITh
3anstue Ne 26, 2 H3mepenne koHUEHTpanmu
. | KOHIEHTPALMIO M YHCTOTY
ak.4. U3mepenue U YHCTOTHl BBIIEJICHHOM .
BbIJICJICHHOH JIHK C
KOHLIEHTpaL U1 1 JIHK ¢ wucnonb3oBaHuem
UCIIOJIL30BAHUEM
YHCTOTBI criekrpoporomerpa
BbiesienHoi JIHK | NanoDrop cniextpodoromerpa
' NanoDrop.
[IpaxkTuueckoe IIpuroroBnenue renst, | YMmeer TOTOBHUThH redb,
3anHsiTHe Ne 27, 2 3arpyska B rejib 00pasLOB | 3arpy’arh B Tejib 00pasiibl
ak.4. Dnexkrpodopes | JIHK 1% uposeenune | JIHK, HPOBOIAUTH
JIHK B arapoznom snextpodpopesa. IlpuHuun | saexkTpodope3 U YMTATH €ro
rejie anekTpodopesa. pe3yJIbTaThl ¢
[Ipourenue  pe3yabTAaTOB | MCIOJL30BAHHEM CHCTEMBI
anexTpodopesa ¢ | renb-nokymenTupoBanus  Gel
ucnonp3oBanuem cucremsl | Doc XR+. VYmeer oummars
reJib-IOKYMEHTUPOBAHMS Bbiiesiennyo JIHK meronom
Gel Doc XR+. Ouncrka | npenmnuranmm. 3Haer
BBI/ICTIEHHOMN AHK' | mpunuun snaektpodopesa.
METOIOM MPEUNITUTALNH
[IpaxTudeckoe Hcnosnb3oBanne  cHCTEMBI | YMEET HCIIOJIB30BATh CHCTEMY
3ansaTue Ne 28, 2 rejib- rejib-JIokymenTuposanus  Gel
ak.4. [Ipourenue nokymentuposanusi  Gel | Doc XR+, OYHINATH
pe3yJibTaToB Doc XR+. Ouncrka | Beeniennyo JIHK meronom
snexkrpodopesa. BBIJIEJIEHHOM JIHK | nperunuranumm.
METOJIOM IPELUITUTALIHH,
[IpakTHueckoe
p ITocranoBka Ymeer crasurp TP C
3ansaTue No 29 2 - - -
IIOJIMMEpPa3HOU LICITHOH | BbIJICJICHHOI JIHK U
ak.4. [Tocranoska "
peakuuMu C  BbIUIENEHHOH | paspaboTaHHBIMM

ITonumepasHoi
LEITHOW PEeaKIUu

JIHK u paspaboranHbimu

npaiMepaMu Ha LEeJIeBOM I'eH.




Buner yuebupix

njff] Ne pasnena | samsrrumit, kon-Bo ax. Conepsxxanue IInanupyemsiii pesymnsrar
4acoB
| 2 3 4 5
npaiiMepaMH Ha LeneBoii
I'€H.
[IpaxTHueckoe ITocranoska
3aHsTe Ne 30, 2 MOJIMMEPa3HOI UEMHOH | YMmeer craBuTh TTLP c
ak.4. ITocranoska PCaKUHH ¢ BBUICJICHHON | BBIIECJICHHOL] JIHK u

[Tomimepasnoii
LUEIHOH peakiuu
(mponomkenue)
IIpakTnueckoe
3aHsTue Ne 31, 2
aK.4. Dnekrpodopes

TP nponykros

JHK u  paspaGoranubivu
[paiMepaMu Ha [eJeBoil
TeH.

[Tpurorosnenue reJs,
3arpyska B rejb 00pasios
JIHK U IIPOBEJIeHHE
aniekTpodopesa.
Ilpourenne  pesymbraros
anekTpodopesa c
HCIIOJIb30BAHHEM CHCTEMbI
reJlb-I0KyMEHTHPOBAHHSI

paspaboranubIMu
NpaiiMepamMu Ha 1EJIEBOM re.

VYmeer FOTOBHTD redib,
3arpy’atb B renmb  0Opasupl
JIHK, HIPOBOJIUTH
SIeKTpodope3 U YuTATL ero
PE3YIbTAThI C
HCIIOJIb30BAaHHEM CHUCTEMBI
Teib-I0OKyMeHTHpoBaHus  Gel
Doc XR+.

3aHsiTne No 37 2

NCBI

Gel Doc XR+.
[pakTuyeckoe [Tpurorosnenne TOlIA, | o eer .
TOTOBHTD rejib
3ansitue Ne 32, 2 3arpyska B reyib o0pasios SCPYHI & 1o o6 a:“ ’
JKaThb JIb bl
ak.4. Dnexrpodopes | JIHK u [pOBEIeHHE m?;g . OBI:) }:‘Tb
TP npoxykros aNIeKTpodopesa. ’ ROEOR
aekTpodopes u uurath ero
(npononxenne) Ilpourenne  pesynsratos
pe3ysbTaThl ¢
ACKIpOhopeT ¢ UCIIOJIb30BAHUEM
H |
HCIIOJIb30BAHHEM CHCTEMBI VCEOME
Ielb-N0KymMenTHposanus Gel
I'€JIb-/IOKy MEHTHPOBAHHsI Doc XR+
B o Gel Doc XR+. ‘
ITpakTHyeckoe Konnuecrennas TP
3aHsATHE Ne 33, 2 Ipunmn MeTona. | 3Haer HPUHIATT METO/a
aK.y. IlogroroBka  peakTuBoB. KomiecTsennoi IILIP, ymeer
Koymuecrsennas Juzaiin 9KCHEPUMEHTA | IOArOTABIMBATH PEAKTHBbI
T1LP 7 (cxema nutaHiera).
[TpakTuyeckoe Ymeer nonduparn
ITon6op KOHLIEHTpALHH
3ansTae Ne 34, 2 KOHIEHTPALIHIO MaTpHIIbI,
MaTPULIBL. ITporpamma
aK.u. paborat B mporpamme
. obpaborkn  pesysbraros
Kommuecrsennsiit : 0bpaborku pe3yabTaToB
LightCycler 4.1. .
HILIP (mponosnikenue) LightCycler 4.1.
ITpakTHueckoe
sitie Ne 35, 2 Ymeer crasurs I[P B
= e 35, ITocranoska I[P B
aK.u. peanbHOM BpeMeHH.
& PEAIILHOM BPEMEHH.
KomvecrBenHbiit
TP (nponomkenne)
IIpaxTHueckoe
3;:{ e No 36, 2 O6paborka  pesymbratos | Ymeer obpabarbiBars
situe Ne 36, u »
" komrdecrsenHoi IIP ¢ | pesynntaThl kommuecTBenuoii
K. 9.
T — IIOMOLIBIO nporpammet | HIIP ¢ nomousto nporpammer
LightCycler 4.1. LightCycler 4.1.
P (nponomxkenue)
[IpakTHueckoe YeTpoiicTBo 6a3bl namHHBIX | 3Haer YCTPOHCTBO Oa3pl

nanHbIx NCBI, npunumn




Buzer yaeOHbIx

. Ne pasnena | 3aHsTHIA, KOJI-BO aK. Conepxanue IInanupyemerii pesysibraT
4acoB
1 2 3 4 5
aK.4. Ipunwmn paGorsr BLAST | paGorsi BLAST. Vmeer
buonndpopmarnka: | Pabora ¢ wuncrpymentom | paGorars ¢
Ga3oBbie Galaxy uHCcTpymenToMm Galaxy.
HHCTPYMEHTBI
[TpaxTuyeckoe
3ansitue Ne 38, 2
g PaGora ¢ wuHcTpymMeHTOM | YMmeer paborats ¢
buounndopmaruxa: Galaxy . e
S pymenTom Galaxy.
HHCTPYMEHTBI
(nponoskenue)
[TpakTiueckoe Ywmeer paborarp C

3ansitue Ne 39, 2
aK.u.

Pabora ¢ PrimerBLAST wu
Primer3Plus

PrimerBLAST wu Primer3Plus.
3HaeT OCHOBHBIE IIPUHLIMIIBI

| OcHoBHBIE IIPHHLIMIILI = .
buonndopmaruka: < . JM3akHa npaiMepos.
. " nw3aiiHa npaiMepoB
JIM3aiiH NpaiiMepoB
IIpakTuyeckoe

3ansaTae Ne 40, 2
ax.4u. Tectupopanue

0 Kypcey
«MouekysipHbIe

MApKeEpbl B CENIEKIUH

pacTeHuy.
Opranunzanus
Jlaboparopun
MOJICKYJIIPHOM
CENEKLHH.

Tecruposanue.
AHKETUpPOBaHHE.
ITonsenenue UTOros.

3akpenieHue 3HaHuii.

Pazjpest 3. POPMbBI ATTECTAIIMU N OIIEHOYHBIE

DopMa IpoBeIeHHs!

MATEPHAJIBI

BxoaHoe TecrupoBanue

3a04yHO

Bune! olieHOUHBIX
MaTepHaJoB

Tecr u3 10 3ananuit B onekTponHOi Gpopme (Ipunoxenmue 1)

Kpurepuu onennBanus

He npenycMoTpeno (TecTupoBaHre MPOBOIUTCS € LEILIO ONPE/IeIeH S
YPOBHSI BJIaJIEHHUS] MaTEPUATIOM)

Ouenka

He npeznycmotpeHo (TecTupoBaHme IIPOBOMUTCSI C LEJIBIO ONPEJIeIeHUsI
YPOBHSI BJIaJICHUSI MATEPUAJIOM)

BbixoHoe TCCTHPOBAHHUE

dopma rnposeaeHHs

Ouno

Byl o1ieHOUHBIX

Tecr u3 30 3ananuit B snexrponHoit popme (Ipunoxkenue 2)




MaTepHaJIOB

Kpurepun oneHusanmst

1 — npasuibHbIN OTBET; 0 — HENPABUIIbHBII OTBET.
«3a4TEHOY BBICTABJIACTCSA CIyIIATEsIM, €Cii oHu Habpasu 15 u Gonee
Oasuios

Onenka 3a4yTeHo/He 3a4TeHO
Ipakruyeckasi padora Nel-7 o reme 1
Haszpanue Jlamunapnas xomnara, KynbrypanbHas/ceerosast komuara. Moeunas

xomuata. [Tocyna. MnCcTpyMeHTBI M IpUHAIeIKHOCTH,

IIpaBuna GesonacHoii paboThl B GHOTEXHONOrHYECKOiT 1aGOoPaTOPHHL.
Cocras 1 npurorosierne mTaTesbHol cpebl. IIpurorosienue
HUTaTeNbHOM cpesibl Mypacure — Cxyra (MC).

Crepunusaims NUTaTENbHOM CPe/ibl, PUIBbTP-CTEPHIN3ALINS,
Crepuiin3aumst MUTATENLHOM CPE/bI ABTOKJIABUPOBAHHEM.

PaGora B 1amuHapaOM OoKCe.

Crpykrypa u conepxkanune

OsHakomyieHHE C YCTPOHCTBOM OHOTEXHOJIOIHYECKOM naboparopum.
IIpurorosiienne nuratenbHOl cpembl Mypacure — Ckyra (MC) wu3
CTOKOBBIX pacTBOPOB. CTEPHIM3ALIMS TTHTATENLHON CPEIbl TPH TTOMOLIH
$unbTp-crepmimsann.  CTepuiMsalis  nuTaTeNbHON  cpesbl
aBTOKJaBupBOanueM. PaGora B namubapnom Gokce. Posznus
IIUTATEJIbHON CPEJIbI 10 KYJIBTYPAJIbHBIM COCYIaM.

Kpurepun ouenusanus

3a4yreHo — CTYACHT OCBOMJI 3HAHHs, YMEHUs, KOMIICTEHLUUU U
Teopemqecm/lﬁ MaTepua 6e3 Hp06eHOB; BBITIOJIHWJT BCE 3allaHUs,
NpeayCMOTPCHHBIC HpOI‘paMMOﬁ; IPaKTHYCCKHUE HaBbIKH

nPOpECCHOHAILHOIO IPUMEHEHHS OCBOCHHBIX 3HAHHIT CHOPMHUPOBAHEI.
He 3a4reHo - CTyNEHT HE OCBOWUI 3HAHMA, YMEHMsA, KOMIECTEHIIMH H
TCOPETHYECKHH ~ MaTepuaj, yueOHBIe 3aJaHus HE  BBLINOJIHMUI,
TNPAKTHYECKUE HABLIKM He ChOPMHPOBAHEI.

Onenka 3a4TeHO/HE 3a4TEHO
IIpakTryeckas pabora Ne8-21 no reme 2
Hassanue Obecneuenne acenuyeckux ycioBuii npu padore B 1abopatopru ¢

pacTUTEILHBIM MaTePUAJIOM. ACENTUYECKOE MIPOPAIIMBAHME CEMSIH.
IToAroTOBKA IKCILIAHTOB, CTEPUIIN3ALINS, [I0CA/IKA HA TTHTATEIIBHYIO
Cpeay M KyJbTHBHPOBaHME in Vitro.

AKTHUBALIUA MEPUCTEM MSThI.

MHukpoyepeHkoBaHHe.

MukpouepenkoBanue oOeroB MsThl H KapToes.

Hunykums kaurycorenesa.

Mujykuus kannycoreHe3a MOPKOBH.

Cycnen3nonHas KyabTypa (MOPKOBb).

[TonyueHue CyCrieH3HOHHOM KyJIBTYPbI H3 KAJUTyca MOPKOBH.
Mopconornyeckas ¥ reHeTHUECKas FeTepPOreHHOCTh KJIETOK KaJlyca.
IT10THOCTD KIIETOYHOH CYCIIEH3HH.

KynpTHBHpOBaHME OIMHOUHBIX KJIETOK KaJUIyca MOPKOBH METOIOM
TUIATUPOBAHHA.

Brinenenune npororuiacros.

Jebpudunr.

Crpykrypa u conepxanue

ITonroroska IKCIUIAHTOB, IMOAIrOTOBKA JIAMHUHApPA K pa60Te, IoATrOTOBKA
CTCPUIIHU3YIOLICTO pacTBopa, CTCpUIIH3alIHs, OTMBLIBKa oT




CTEPUJIM3YIOLIErO PACTBOPA, BBEACHHE B KYJIBTYPY H KYJbTHBHPOBAHHE
in vitro. AcenTuueckoe NpopaluBaHue CeMSIH.

IonroroBka JamuHapa K pabore, MHKPOYEPEHKOBAHHE MSTHL,
KaprogeJs.

[Tonroroska namunapa k paGore, crepuansanms KCIIAHTA, pabora B
aCelTUYECKUX  YCJIOBHMAX — JIAMMHAPA, BBCLACHHE  PACTHTEIBLHOIO
Martepuaia B KyJbTypy, HOJy4YeHHe Kajlyca.

Pabora B acenTudecknx ycioBusx namMumHapa, OT/eIeHHE KYCO4YKOB
Kaulyca W TIOMEIICHHE MX HA JKMJKYIO IMTATeJbHYIO Cpemy Juis
NOJIY4€HUS CYCIEH3HOHHON KYJIbTYPbI.

Mopdosioruyeckas 1 reHerHyeckas — IeTEPOreHHOCTb  KIIETOK,
Onpeze/ieHue IIOTHOCTH KJIETOYHOM CYCIIeH3UM TIPH IIOMOLIU KaMephl
Dyxkca-Pozenrais.

CmemMBanie KJI€TOYHOH CYCIIEH3MH C TEIJIOi MHTATE LHOI cpeoin ¢
ABOHHON KOHLEHTPALMEN arapa, PO3/iuB N0 KyabTypaibHbiM cocyam.,
Tecruposanue. lebpudunr. Aukeruposanue. [logsenenue Hroros.

Kpurepun oneHuBanust

3au4TeHO — CTYAGHT OCBOMJI 3HAHMS, YMEHMS, KOMICTCHLMH H
TEOPETHIeCKNi Matepuasn Oe3 npoOesioB; BBINONHMI BCE 3a/[aHMs,
NpenyCMOTPEHHbIE IPOrpaMMOii; NpaKTHYECKHE HaBBIKH

MPOECCHOHATLHOTO IPUMEHEHHST OCBOEHHBIX 3HAHMIT CHOPMUPOBAHBI.
He 3a4reHO - CTYNEHT HEe OCBOWJI 3HAHHUs, YMEHHS, KOMIETEHIHH H
TEOPETHYECKMH  MaTepuaj, yueOHble 3ajaHusi He  BBITOJHMII,
NPAaKTHYECKUE HABBIKM HE COPMHUPOBAHEI.

Onenka 3ayTeHO/He 3a4TEeHO
IIpakruueckasi padora Ne22-41 o reme 3
Hazanmue Brinenenue JIHK.

H3mepenne KOHIEHTPALUK U YUCTOThI BbiaeaenHoil JIHK .
Onexrpodopes JIHK B araposnom ree.

IIpourenue pe3ynsTaToB deKTpodopesa.

ITocranoska ITommepasHoit nenHoi peakimm.

Anexrpodopes ITLIP npoxykTos.

Kosmuecrsennas ITIP.

buoundopmaruka: 6a30BbIe HHCTPYMEHTI.

buoundopmaruka: nusaiin npaiiMepos.

TecrupoBanne 1o kypcy «MoekyisipHble MapKepbl B CEJNEKIHH
pacrenuii», «Opranusaiys J1abopaToOpHH MOJIEKYJISIPHOI CeJIeKIIHM.

CrpykTypa u conepxanue

COop pacTutenbHOro mMarepuana u €ro NOAroTOBKa K Bbiaenenuto JIHK.
IIpurorosnenne peaxrusos u Beitenenne JJHK u3 npexnsapuressno
JMOPUITM3MPOBAHHOrO PACTHTENBLHOrO Matepuana Meronom CTAB ¢
HCITIOJIb30BAHNUEM CTAJIbHbIX IAPHKOB.

M3mepeHne KOHUEHTPAMH M YMCTOTHI  BhizenenHoit JIHK ¢
ucnoab3oBanuem cnekrpoporomerpa NanoDrop.

IIpurorosienue res, 3arpyska B reas oopasuos JIHK u nposenene
snekTpopopesa. Ilpunuun snexrpodopesa. Ilpoutenue pe3yasTaTos
NEKTPOPOPE3a ¢ HCIIONB3OBAHHEM CHCTEMBI I'€llb-1I0KY MEHTHPOBAHHS
Gel Doc XR+. Ounctka spiienentoil JIHK metonom npermmnurarym
ITocranoBka nonumepasHoii LenHoi peakiuu ¢ Boiaenennoit JJHK u
paspaboTaHHbIMH paiiMepamMu Ha LIEJIEBOI IeH.




ITpurorosnenue rens, 3arpy3ka B reab oOpasuos JJHK u nposenenue
anexTpodopesa. IIpouteHne pe3ynabTaToOB  3yeKkTpodopesa ¢
UCIIOJIB30BAHUEM CHCTEMBI refib-IoKyMenTrposanust Gel Doc XR+.
Komuuecrsennas IILP. Ilpunuun merona. lloaroroBka peakTHBOB.
Jluzaiit sxcnepumenTa (CXema riaHuiera).

ITon6op konuenTpaumu matpuubl. Ilporpamma oOpaborku pesysbraTos
LightCycler 4.1.

[Tocranoska TP B peasibHOM Bpemeru.

OOpaborka pe3ynbTaToB KOJMMYecTBeHHOH I[P ¢ mnomombo
nporpamumsl LightCycler 4.1.

Tecruposanue. Aukeruposanue. [Toxsenenne uroros.

Kpurepuu onleHMBaHHs 3auTeHO — CTYAGHT OCBOMJI 3HAHUS, YMEHHs, KOMIETEHUMH U
TeopeTHYecKuii marepuain 0e3 mpoOesioB; BBINOJIHWII BCE 3aMaHus,
IpelyCMOTPEHHbIE IpOrpaMMOoii, MpaKTHYECKHE HaBBIKH

po(deCcCCHOHATBLHOTO TPUMEHEHHUST OCBOCHHBIX 3HAHWH CHOPMHUPOBAHBI.
He 3aureHO - CTYAEHT HE OCBOMJI 3HAHWA, YMEHHs, KOMIICTEHIHH M
TEOpeTHYECKUH  MaTepuay, yuyeOHble 3aJaHuUsl HE  BBIIOJHUII,
HPAKTHYECKNE HABBIKU HE CHOPMHUPOBAHBI.

Ounenka 3a4TeHo/He 3a4TEHO

HUroroBasi arrecranusi

dopma HTOrOBOM 3ayeT KaK COBOKYIHOCTH BBINOJHEHHOIO HMTONOBOIO TECTa H IPAKTHYECKHX
aTTeCTallH pabor

Tpebosanust k BpirosiHeHHE HTOrOBOIO TECTA H IMPAKTHYECKUX PabOT B COOTBETCTBHH C
WTOrOBO# arrecTaliu | TpeOOBaHUSIMH K KaX10i U3 pabor

Kpurepun CiyiaTelib CHUTAETCs aTTECTOBAHHBIM IPH IOJIOKHTEIIbHOM OLIEHUBAH UK
OLIeHHBAHHS NPaKTHYeCKHX PabOT U UTOrOBOIO TeCTHPOBAHHSI

Ouenka 3ayTeHO/He 3a4TEeHO

Pasznen 4. MATEPUAJILHO-TEXHUYECKHE YCJIOBUSI PEAJIN3AIINN
ITPOI'PAMMBI

Haunmenosanue Bupn 3ansTaii Hawumenosanue obopynosauus,
CIIeIHAIM3HPOBAHHBIX IPOrpaMMHOI0 00€CHeYEeHNUs
ay/IMTOpPHi, KAOHHETOB,
naboparopuit

1 2 3

Aynuropusi Jlexumu MyJIbTUMEIHHOE  000py10BaHKe
(xommbrOTED, HMHTEPaKTHUBHAsI
JIOCKa, MYJIBTUMEIUATIPOEKTOP,
WiFi u np.)

JlaBoparopusi JlaGopaTopHblie paboThI KOMILJIEKC HAay4HBIX HPUOOPOB U
obopynoBanus JUi MOJIEKYJIPHO-
PeHETUYECKHX u
OMOTEXHONIOTHYECKNUX

HCCIIEIOBAHHIA, KJIMMaTHYECKHe
YCTAHOBKM  TOYHOTO  KOHTPOJIS
yCIIOBHIA BBIPAIIIMBAHHS u
KJIMMaTtuieckue komuatsl (+4 °C; +




10 °C; +18 °C; +24 °C), 3umu:as
oborpeBaemasi TEIUIMLIA.

Ilepeuenn OCHOBHOI'O
obopyioBanusi: HaboOp LEHTPUPYT,
B TOM 4ucie ¢ oxaaxnenuem, JJTHK-
amIutnguKaTopsl, JTHK-
KOHLIEHTPATOP,
1EeKTPOdOpETUIECKOE
obopynoBanue Juisi pasjeNeHus u
Busyanusauun ¢parmentos JTHK,

BBITSIKHOM wkad, cucrema
YJIBTPATOHKOH  OYHUCTKH  BOZBIL,
JrabopaTopHbIii u

CTEPEOMHMKPOCKONBI (B TU. €
duroopecuenuumeii),
CHEeKTpOPOTOMETPELI, JIAMHHAPHBIC
OOKCBI IS CTepUIILHONH paboTel ¢
KYJbTYpOH KIETOK ¥  TKaHEH,
AaHAJIMTHYECKHE BEChl, ABTOKJIAB,
menkep-uHKybaTop,
TEPMOUHKYOATOPBI,
XOJOAMILHUKH/ MOPO3HILHUKH.
PeakTuBbl, pacXo/(HbIE MaTEPHAJIbI,
OJTHOPA30Basi 1OCYJA.

KoMMbrOTepHBIN KJTace ITpakTHueckue KOMITBIOTEPHBIE MPOrpaMMBbI
_na60pa'rop|.|b]e 3AHSTUS anerBLAST, Primer3Plus,
LightCycler Software 4.1,
HPE3CHTALNH, y4eOHO-
METOIMYECKHe M OLEHO4YHBIE
MaTepUabl

Paznen 5. YAEBHO-METO/IMMECKOE OBECIHHEYHEHUE ITPOI'PAMMDbI

OcHoBHas amreparypa:
1.  Meroauueckue yKazaHus K IPAKTUKYMY 110 Kypey «KIeTouHbie TEXHOIOrm»

/ Monaxoc C.I'., Bopornna A.B., Bunnsikosa A.B. / Muaucreperso Cenbekoro Xo3sicrsa
Poccuiickoii dejeparmu - Poccuiickuii 1'0cy1apCTBEHHbBIA ATpapHblii YHHBEPCHTET -
MCXA um. K. A. Tumupsizesa (Mocksa). - Mocksa : PCAY-MCXA nm. K. A. Tumupsizesa,
2020.

JIomoJIHUTEIbHAS JIMTEpaTypa:

1.  CenbCcKOXO03sHCTBEHHAs OMOTEXHOIOTHS U OMOMHIKECHEPHSL: yueOHUK.
PexomernyioBano B 2008 rojy MunucrepctBoM oOpasoBanus W Hayku Poccuitckoin
dejiepalid B KauecTBe YYeOHMKA JUI CTYJACHTOB BBLICIIMX YYCOHLIX 3aBCJICHHH,

o6yqa}01uuxc;1 10 CEJIbCKOXO3UCTBEHHBIM, €CTCCTBCHHO-HAYYHbIM M HCAAIOIMYCCKUM



cuermanbioctsam / pen. B. C. Hlesenyxa. - 4-¢ u3jt., ucnp. u jomn. - Mocksa : JIJEHAHJ,
2015.-700 c. : puc., Tabi. - bubmaorp. B koH1e rias. - [ISBN 978-5-9710-0982-5 : B. 11.

2. buotexHonoruu B pacteHneBoacTBE: MoHorpadms / E. B. Kupmuenko. -
Hukomaes : Mmmon, 2014. - 430 c. : puc., 1abm. - 3ari. o0, : BHOTEXHOJIOTMH
BpacTeHneBoACTBe.  MUKpoOHBIC GroTexHoorMM.  TIpupoaneie  perynsTopel  pocra
pacTeHui. KOMIUICKCHEIC OHONIOTHIECKHE KOMIIO3UIMHI: MOHOTpadusi. - bubmmorp.: ¢. 394
(447 nazB.). - 100 5x3.. - ISBN 978-617-534-204-6 : B. 11,

; COOpHHK METOMMYECKHX MATEPUAIOB 110 OMOTEXHOIOTHYECKOMH TPOTyKIMH /
PoccuiCkuii  HAY4YHO-MCCAEAOBATENLCKUMI ~ MHCTUTYT  UMHOPMALMU U TEXHMKO-
OKOHOMHUYECKHX  MCCIIC/IOBAHHH 1[0  WHXKEHEPHO-TEXHHUYCCKOMY  00ECICUCHHIO
arpoONpOMBILIJIEHHOTO KOMIIIEKea. - Mockea : Pocundopmarporex. Bem. 1/ coet. JI. C.
Byknarun. - 2015. - 189 . : un. - buGmworp.: ¢. 186-187 (19 nass.). - 500 5k3.. - ISBN 978-
5-7367-1093-5 : b. .

HNurepuer-pecypeni:

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/

Pazgen 6. OIIEHKA KAYECTBA OCBOEHUS [TPOI'PAMMBbI
Ouenka KayecTBa OCBOCHMS NPOrPAMMbI OCYILECTBISIETCS. HA OCHOBE PE3y/bTaTOB
HTOroBoM  arrecraumu. Ciymarenab CYMTACTCS  aTTECTOBAHHBIM, €CIM  HUMECT
TIOJIOXHUTEITLHBIE OUEHKH (0T «15» 110 «30» GamioB) BEIXOJHOTO TECTHPOBAHHS IO BCEM

pasz/ieiiam IporpamMMsi.

Pasznen 7. OBPA3OBATEJIBHBIE TEXHOJIOI'MH, UCITIOJIB3YEMBIE B
IHHPOLECCE PEAJIM3ALINHA ITPOI'PAMMDbI

B nporpamme mcnionb3yrores: WHOOPMALMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTHN

(MKT), obecrnieunparoinye akTHBHYI HH(POPMATH3ALHIO 00pPa30BATEILHOTO IIPOLECCa,

UCIIONIB30BAHME COBPEMEHHBIX WHCTPYMEHTOB YIPABICHUS U OpraHu3aiuu 00ydeHus

(OTKpBITBIH J0CTYN K HHGOpMauu B MHTEpPHETE, IEKTPOHHBIC Ta/UKEThI UIA yueObl



HT. 2L); IPOCKTHAS TEXHOMOrHA. HATIPARICHHAS HA CTHMYJIHPOBAHNE HHTEPECa Y YUalxes
qepes NPAKTHUCCKYID Peait3auuio TCOPHH,  NPUHATHE CAMOCTOSTENLHBIX pelicHuii
H CAMOCTOATELHOIO NOJYUCHHS HEODXOAMMBIX 3HAHWIL TEXHONOrMA  HPOOIEVMHOro
0BYUCHHS ¢ MOACIHPOBAHKEM NPODACMHBIX BONPOCOB W3 NPO(ECCHOHAILHON KHU3HH,
TpebyIoLINe UTS HX PEUICHHS KOMAHIHOI paboTel: 30poBbecOeperalonas TeXHONOTHS,
obecnednsatonias 6e30MacHocTh 00PAZOBATSILHOND NPOUECCa H YCAOBHUS Ut YKPCIICHHS
3I0POBLA  YHALMXCS (NONMKHTETLHbIE TICHXOIOTHUECKMI KIMAT, CAHHTAPHBIC HOPMbI

HT A KEHC-TEXHOMOIHS OCHOBAHHAS HA METOAE On\un%uxhnw_,:; OTACALHLIX BONPOCOB.

8. CocraBuresin nporpa

JIOKTOP CeAbCKOXOIMHCTBEHHBIX HAYK, x\,\w
A1/ C.I Mounaxoc

aoueHt (pazuen 1, 2, rembi 1-3)

PaspaboTana u yreepiiena Ha kageape OOTAHHKHN, CENCKUMH H CEMEHOBOICTBA CAl0BBIX

pactenit \\. m}V

Mporokon NeS o1 «16» dreppana 2022 1.

4 /C.I Mouaxoc/

3as. kadeapoii ;




