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COBCleCHCTBOBaHI/IC

PA3JIEJI 1. XAPAKTEPUCTUKA ITPOI'PAMMBDbBI

1.1. Ilesib peajiM3anuH NpOr paMMBbI

W/ Wim

npuoOpereHue

HOBBIX

PO(PECCUOHATIBHBIX

KOMIICTCHIA M CIIymaTtcCJisIMH 110 HallpPaBJICHUSM «OCHOBBI KIICTOYHBIX TEXHOJIOTHUH B

cenexuum pacteHuid. OCHOBbL MOJIEKYJIIPHOM CENEKLIMU PACTEHMIA)

CosepuiencrByemMble H/U/IH PHOOPeTaeMble KOMIIETCHIINH

H IUIAHNPYEMbIe Pe3yJIbTaThl 00yYeHus!

Ne IIpnoGperaempie n/nin Kon 3nars/Ymern:
COBEPIICHCTBYEMbIe KOMIMeETeHIHH KOMMeTeHIH
7]

1. | Komnerenuuss 1 (npuobperaemass B OIIK - 3HaeT COBpPeMeHHbIe
pesyibrare 00y4eHus ) OHOTEXHOJIIOIHYECKHE METOIbI
Cnocoben  pemarhs  THUIOBBIE  3a/1a4H U KJETOYHBbIE  TEXHOJIOTHH
npoEeCCHOHAIIBHOW  JIEATEIbHOCTH Ha CEJICKIINH PACTEHUN;

OCHOBE  3HAHMH  OCHOBHBIX  3aKOHOB - 3HaeT Ouosoruto
MaTEeMaTHYeCKUX M eCTeCTBEHHBIX HAayK C PacTUTENLHBIX TKAHEH il Vivo u
[IPUMEHEHHEM uHpOpMAaLOHHO- in Vitro, OCHOBbI ¥ NPHHIHIIbI
KOMMYHHUKAIHOHHBIX T€XHOJIOTHUIA, KYJIbTUBHPOBAHUSI

N/1-1omx1 JlemoHCcTpHUpyeET 3HAHUE U30JIMPOBAHHBIX  KJIETOK |
OCHOBHBIX 3aKOHOB MAaTeMaTHYeCKHX H TKaHEeH, THIIBI KYJBTYp
€CTECTBEHHBIX HAayK, HeOOXOIMMBIX VISl U30JIMPOBAHHBIX TKaHel
peleHust THITOBBIX 3a1a4 pacreHui

npodeccHOHAILHOMN AesSTeIbHOCTH. - YMEET rOTOBHTDH IUTATEbHBIE
N/1-2onk1 HUcnonp3yer 3HaHUST OCHOBHBIX Cpe/ibl, BBOIAWUTH PACTHUTEJIbHbIH
3aKOHOB MAaTEMaTHYECKHUX M €CTeCTBEHHBIX MarepHall B KyJIbTypy in vitro,
HAyK JUISl peleHus] CTaHJAPTHBIX 3a/ad4 paboraTh B acenTHYECKHX
CaJIOBOJICTBA. YCJIOBUAX JIAMUHApa, BHIOUpATh
WJ1-3onk-1  lpumensier  uHPOpPMaILMOHHO- IIOJTX OZISIIITMIA croco0d
KOMMY HUKALIHOHHbIE TEXHOJIOT MU B MHKPOKJIOHAJIbBHOIO

peLIeHun THUIOBBLIX 3anay PasMHOKEHHSI B 3aBHCHMOCTH
npodecCHOHAIBHON IesTeTbHOCTH. OT KYJIBTYPHI.

2. | Komnerenmmsi 2 (npuoOperaemast B ITKoc - 3HACT METOJbI/TEXHOJIOIUH
pesyiabTaTe oOyueHus) MOJIEKYJISIPHOHM CeJIeKIHH
Cnocoben NPOBOUTD noJeBbIe u pacreHui, B TOM  4uCle
1abOpaTOpPHBIE OMbBITHI C HCIOJIb30BAHHEM Ououndopmarnyeckue;
TPAAUIMOHHBIX ¥ COBPEMEHHBIX METO/I0B -yMeeT aHaJIM3UPOBATh JIAHHbIE

(B TOM qUCIIE C
HJ1-11iKoc IIpOBOAMT NOMCK ¥ aHAJIM3 JIAHHBIX HCII0JIb30BAHHEM METOJ10B
(B TOM 4YHCIIE C WCITOJIB30BAHWEM METOIOB OnonHpopmaTHkH),  HayuHOI
Ounoundopmaruku), Hay4HOH JIHTEPATYPBI JIMTEPATypbl UL JOCTHIKEHHsI
JUIs  JIOCTHDKEHMsSI  TOCTaBJIEHHOW  11esu MIOCTABJIEHHON LEJIM HAay4yHOIO
Hay4YHOI'O HCCIIEIOBAHMS. MCCJICIOBAHMUSA;
W J1-41Koc Onpenensier KOMILJIEKC - YMeeT IUIAHUPOBATL PabOoThI
TPAOULIMOHHBIX M COBPEMEHHBIX (TTOJIEBBIX H MOJIEKYIIPHO-T€HETHYECKOTO

aHaJIu3a, KOHCTPYHPOBATH




npaiimMep-koMOUHALIMH
aMILTHPUIPYEeMBIX
dbparmenros JIHK, soinemsits
JIHK, U3MEPSITH
KOHIIEHTPALMIO W YUCTOTY
BBIJICJIEHHOM JIHK,
AHAJIM3UPOBATL  PE3YJILTATHI
JIHK-amrumukanmm v
HCIIOJIL30BAHHEM
31eKTPOdOPETHYECKOro
pasjieneHus IPOYKTOB
amruindukanmu u nanseix TP
B pEaJIbHOM BPEMEHH;

- yMeeT MCIIOJIL30BaTh METOIbI
MOJIEKYJIIPHOMN CEJIEKLIUH.

1abOpaTOPHBIX) METONOB UCCICAOBAHMS JULA
pereHus HayYHbIX 3a1a4.

PA3JIEJ 2. COAEP)KAHUE ITPOI'PAMMbI

2.1. YueGublii IUIaH POrpaMMbl NOBbINIEHUsI KBAJIMpHKA
«OCHOBBI KJIETOYHBIX TEXHOJIOTHIl B ceJieKiun pacTennii. OCHOBBI MOJIEKY/ISIPHOH
CEJICKIHHN PACTECHHIT
Kareropusi: CHENMAINCTEL, MMEIONME NPoQuibHOC 0Opasosanue B obactu

CCNEKIMH, TCHCTHKM WM OMOTCXHOJOTMHM, 3aHATHIC B 00JACTH CEICKIMM PACTCHHH,
JKEJAOMIAE TIPUOOPECTH TEOPETUYCCKUE 3HAHUA M IIPAKTHYCCKUC HABBIKH B pabore ¢
KYJIbTYypaMH KJIETOK M TKAHEH, MO3HAKOMHTECS € COBPEMCHHLIMH MCTOZAMH Mapkep-
OIIOCPENOBAHHON CEJIEKIMK M FTEHOMHOM CEIIEKIHH.

®opma 00yueHus: o4Has (¢ ucnospzosannem J1OT mn 6e3)

Pesxum 3ausituii: 10 yacoB B A€Hb, 5 pa3 B HEAEIO

Cpok 0cBOCHUA: 2 HEJICIN

TpynoeMkocTh iporpaMmsr: 100 akaIeMHIECKUX 1acoOB

No | HammenoBaunue pasaenos,| Bcero B Tom uncie MDopmbI
TeM AK.4ACOB aTTECTAINH,
Cam. | Jlekuun | Ilpaxkr. KOHTPOJIsI
pabota 3AHSITHSE
1 | Pazmen 1. OCHOBBI 50 - 10 40
KJIETOYHBIX TEXHOJIOTHH B TECTHPOBAHHE
CeJIeKLIMHU pacTeHUM
2 | Pasnen 2. MounexyisipHas 50 - 10 40 TECTHPOBAHHE
CeJIKIIMS] paCTeHUH
Hrorosasi aTTecTanus 3a4éT, UTOrOBasi ATTECTAINs OCYIIECTBIISAETCS HA CHOBAHUH
COBOKYITHOCTH BBIOJIHEHHBIX TIPAKTHYECKUX PadoT




2.2. VyeGHo-TeMaTHYeCKHii NJIan NporpaMMbl HOBLIICHHS KBaJH(PUKANUH

CeJICKITUH PacTeHuin

«OCHOBDI KJIETOUHBIX TEXHOJIOTHii B CeICKIMH pacTenuii. OCHOBLI MOJIEKYJISIPHOT

Buipl yueOHbIX
e No pa3nena | 3aHSTHii, KOJI-BO aK. ConepxaHue I inaHupyeMblii pe3ysbTaT
ks 4acoB
1 2 3 4 S

1 Pasznen 1. OCHOBBI KJIETOYHBIX TEXHOJIOTHH B CEJICKILIHH pacreHui
Tema 1. Jlexumst 1, 2 ak.4. bazoBbie TTOHSITUSL.
Ocnosubie | Beejenne B Ucropust KyJIbTYPbl KJIETOK | 3HAeT TEPMHHBI H 0azoBbie
NIPUHLMIIBL | TIPEAMET, UCTOPHSL, | M TKAHEH. OCHOBBI | TIOHSITHSL, ~ O3HAKOMJIEH — C
paboTb! B [PUMEHEHHUE B KyJIBTYPbI KJIETOK M TKAHEH. | NCTOPUEH KYJIbTYPbl KICTOK 1
GuoTexHON | cenexkimu pacTeHui | KynbTypa KICTOK M TKaHeH | TKaHeH, KyJILTYpOi
OrMYeCcKOu B CeNeKLMH.  KYJIbTypa | M30JMPOBAHHBIX ~MHKpPOCIOP,
nabopaTop U30JIMPOBAHHBIX NbUIbHUKOB, H30JMPOBAHHBIX
UM, COCTAB MMKPOCTIOp,  TIHUILHMKOB, | CEeMs3a4aTKOB W  LBETKOBBLIX
MCKYCCTBEH KyJIbTypa H30JMPOBaHHBIX | OyTOHOB, IMOPHOKYJILTYPOH,
HBIX CceMs3a4aTKOB, LIBETKOBBIX | METOJAAMM  TOAACPXKAHHUA M
MUTATEJIbH GyTOHOB, SMOPHOKYJIBTYPA, | PA3MHOXKEHHS B KYJIbType in
bIX CPEI. HOVIEPKAHUE u | vitro.

pasMHOXEHHE B KyJIbType
in vitro.

Jlexuus 2, 2 ak. 4.
CocraB
UCKYCCTBEHHbIX

CocraB nUTaTeIbHBIX CPEL.
Perynsropsl pocra.
UCTOYHUKH YIJIEBOIOB B

3HaeT COCTaB IMTATEJIbHBIX
cpeil, OCHOBHbIE KOMITIOHEHTBI

J1abopaTopuH.

MUTATENbHBIX CPell | MUTaTEeNIbHOM cpene. |
[UTATEJIbHBIX
I'eneoOpasyroue Pa—— i
K1
KOMITOHEHTBI. Arap, 6 e
resieo0Opasy uu
¢urorens  wu  ap. pH com op i
% TIOHEHTBI), T
ruTaTeabHO cpenbl. Tunb ) e
ITUTATEJIbHBIX cpen
IHTATEJBbHBIX cpen. o6 ’
0COOEHHOCTH TPUIOTOBJICHHS
[TpuroroBaeHue g p B
HUSL 11
NATATEJIbHBIX cpen. | P e
exn.
XpaneHue — IHTATEJLHBIX pex
Cpen.
[IpakTHuecKoe
3ansTie No 1,2
ak.4. JlamuHapHas
KOMHaTa, O3HaKoOMJICHHE ¢ | 3naer yCTPONCTBO
KynbTypajibHas/cBe | yCTPOHCTBOM OMOTEXHOJIOIHYECKON
TOBasi KOMHATA. OMOTEXHOJIOTHYECKOH 71a00paTOPHH.
MoeuHasi KOMHaTa. | J1abopaTopuu.
ITocyna.
MHCTPYMEHTBI 1
NPUHA/UIEAKHOCTH.
[TpakTuueckoe 3uaer npasuiia 0e30MacHOCTH
O3HaKOMJIEHHE c
3ansTue Ne 2, 2 1npu pabore B
npaBuiaMu  0e30macHOCTH -
ak.4. [TpaBwiia OMOTEXHOJIOrHYECKON
npu pabore B




Buner yaeOnbix

Ne = { v
- Ne pasznena | 3aHATHIA, KOJI-BO aK. Conepsxanue ITnanupyemsiii pesynsrar
4acoB
1 2 3 4 7 S
B OMOTeXHONOrHYeCKOii
OuorexHoornyecko | raboparopum.
i jaboparopuu.
ITpakTHueckoe OsHakomnenue C
3Haer IPUHLHUIIBI
3ansitae Ne 3, 2 NPHHLIHIIAMH - p
ATOTOBJICHUS  [TUT,
ak.4. CocraB u IIPUTOTOBJICHHUS p 4TCIIbHON
v cpensbl U3 CTOKOBBIX
IPUIOTOBJICHHUE [UTATEJIbHON  Cpenbl M3 AENOTON. ST o
. : UThb
IUTATEIBLHON CPebl | CTOKOBBIX PacTBOpPOB, EHTa e?u) }oy
TEJIbH cpe 1%
NIPUTOTOBJIEHHE y peay =
” CTOKOBBIX PacTBOPOB.
IIUTATEJIbHON CPeJIbl.
ITpaxTnueckoe YmMeer  roroButh  pactsop
3ansitne Ne 4, 2 IMTUTATEIbHON cpebl
ITpurorosnenue i
aK.u. . Mypacure — Ckyra (MC) wus3
U TATEJIBHON cpebl
IIpurorosnenue CTOKOBBIX PACTBOPOB.
g Mypacure — Cxyra (MC) u3
IIUTATEJILHOH CpeJIbl
CTOKOBBIX PACTBOPOB.
Mypacure — Ckyra
MC)
[TpaxTHyeckoe Ymeer IPOBOJAHTE
3ansitue Ne 5, 2 Crepunusarusi CTePUJIM3ALMIO  TTUTATEJILHOM
ak.4. Crepuiusauus | MATaTENbHON CPeabl 1pH | cpesbl npu nomoumu GuibTp-
[IUTATEJILHOM ITOMOIIH GuapTp- | crepunuzanmm.
cpenbl, GuabTp- CTEpUIN3aALUU
CTEPHIIM3ALIUA
IIpaxTHueckoe
3ansTue Ne 6, 2 Crepuimzanmst
< Vmeer IIPOBOAUTE
ak.4. CTepunuzanusi | MUTATENLHON cpensl .
. CTEPHIIM3ALMIO  [THTATEILHON
MUTATEJIbHOM CPe/lbl | aBTOKJIAaBUPBOAHMEM
CpeJibl aBTOKJIAaBHPOBAHUEM.
aBTOKJIABUPOBAHHE
M
IIpakTuueckoe Ymeer paborarp B
PaGora B mamuHapuom _
3ansTue Ne 7, 2 JIAMHHAPHOM bokce,
Hoxce. Posnus
ak.4. Pabora B o pa3nuBaTh [HUTATEJILHYIO
[IUTATEJILHON  Cpeabl 10
JIaMUHapHOM OOkce Cpely 10  KyJbTypPaJbHbIM
KYJIbTYPaJIbHBIM COCY/1aM
cocy1am.
Tema 2. Jlexuus 3, 2 ak.u. buonoruyeckue OCHOBBI | 3Haer MTPUHLMATTBI
OcHoBbl ITpuHIpwIBI KYJIbTUBUPOBaHHs KYJbTHBHPOBAHHUs TKAaHEH W
KYJLTUBUD | KYJILTUBUPOBAHMS PaCTUTENBHBIX KJIETOK KJIETOK, CIIOCOOBI
OBaHUs TKaHEH U KJIETOK CrepunbrocTb. UCTOMHHMKHM | CTEPUIIN3AIINN PACTUTENBHOIO
KJIETOK 1 KOHTaMHHaIMH.  CriocoOr! | Marepuana, MHTATEILHON
TKaHeH CTEPUIU3ALINT Cpeibl ¥ WHCTPYMEHTOB,
PacTUTENIbHOIO MaTepuaia, | yCTpoHCTBO JIAMHHAPHbBIX
NUTATeJLHOH  Cpesbl U | OOKCOB  pasHLIX  KJIACCOB
MHCTPYMEHTOB. 3aLUTDI, THIbI [UTATEIBHBIX
Jlammunaphbie OOKCBI. | cpes, COCTaB  MHUTATEIbLHBIX
YCTpoiicTBO  TAaMHHApHBIX | cpex,  (M3MUecKHe  yCIIOBHS

OOKCOB  pasHbIX KJIaccoB
3aLIUTHL.

KYJIbTHBHPOBAHUAA.




Buer yaeOnbix

HJ‘/& Ne pasnena | 3amsiTmii, Ko-BO aK. Conepsxanue Ilnanupyembiii pesyabraT
! 4acoB
1 2 3 4 5
[TuratenbHble Cpenbl.
Cocras. Tuner
IHTATEJLHBIX cpen.
Pusnyeckne YCJIOBHsI
KYJIbTHBUDOBAHHUSA.  CBET,
BJIKHOCTD, TEMITepaTypa.
Jlexuwst 4, 2 ax.y. Kyunbrypsl 3HAET THIIBI KYJIbTYDPBI TKAHEIH
Tumner kyaeTyp TKaHEH/9KCIUIAaHTOB In | M DKCIUIAHTOB, OCOOEHHOCTH
TKaHel pacTeHuit Vitro. Perenepauns | perenepaunn pacTeHui,
pacrennit.  Kajrycorenes, | MUKpOKJIOHAbHBIM
sMOpuorenes, pPasMHOKEHHEM. 3Haer
OpraHOI€Hes3. TEPMHHBI  «KaJUIYyCOIEHE3Y,
MukpoxkioHanbLHOe «IMOpHOTreHesy,
Pa3sMHOXKEHHe «OpPraHOTeHE3» .
Jlexuus S, 2 ak.4. " 3HAET  HCTOPHIO  OTKPBITHS
PerynsTops! pocra ke OTKpRITHA peryisTopos pocra,
N PEryJIsiTopoB pocra. i .
pacTeHui Ipencrasuten. Tpuumun | "PEACTABATEICH,  npmHimib
" JCHCTBHS H IPUMEHEHHE.
neucrsust. Ilpumenenne
[Ipaktuyeckoe

3ausTue No 8, 2
ak.4. Obecneyenune

Pabora B acenruueckux
ACeNTHYECKHUX Ymeer paborare B
b YCIOBHSIX JlaMHHapa,
yCJIOBUIt 11pu acenTHYeCKNX YCIIOBHSIX
MOATrOTOBKA
pabore B JlaMHHapa, rOTOBHTH
CTEPHIIM3YIOLIEro "
naboparopuu ¢ CTEPHIIM3YIOLI M pacTBop,
pacTBOpa,  CTepPHIIM3ALHS,
PacTUTENbHbIM NPOU3BO/IMTH  CTEPUIM3ALIUIO,
BBEJICHHE B KYJLTYpy
MaTepHaJIOM BBOJHTB IKCIUIAHT B KYJITYPY.
9KCIUIAHTA.
AcenTuyeckoe
NpopaIuBaHue
CeMSIH.
IpakTueckoe ITonroroBka 3KCMIaHTOB,
3ansTue Ne 9 2 HOJArOTOBKA Ymeer HOATOTOBUTH
ak.u. Iloaroroska CTEePUITH3YIOLIErO OKCIUIAHTBI, TOTOBMTE
9KCIUIAHTOB, pacTBopa,  CTEPUIIM3ALMA, | CTEPUIIM3YIOIIHIT pactsop,
CTepHIIM3ALIHS, OTMBIBKA OT | CTEPHJIN30BATL DKCIIAHTHI M
nocazika Ha CTePHITH3YIOIIErO BBOJIMTH B KYJTbTYpy
ITUTATEJIbHYIO CPEY | PaCTBOPA,  BBENEHHE B | SKCIJIAHTBL
1 KYJIbTUBUPOBAHHE | KYJIBTYPY %
in vitro KYJbTHBUPOBAHME in Vitro
ITpakTuaeckoe ITonroroska skcruanTos,
Ymeer I'OTOBHTH
3ansitue No 10, 2 IIPUTOTOBJIEHHE .
CTEPHIIH3YIOLIHHT pacTBop,
aK.4. AKruBaius CTEPHITH3YIOIIErO
TOATOTABINBATE  AKCTIIAHTEI,
MEPUCTEM MSITHI pacTBopa, NOJrOTOBKA
BBOJIUTH MEPHCTEMbI MSITbI C
NamuHapa  k  pabore,

CTEPUJIM3ALMs  IKCIUIAHTA,
BBENIEHHE B KYJILTYPY.

HEJIBIO aKTUBALMM T3y IIHbIX
MEPHUCTEM.




Bunbr yueOnbix

Ne p -
e Ne pasnena | 3amsTuit, kon-BoO ak. Conepsxanue Inanupyemsiii pesynsrar
4acoB
1 2 3 4 5
IIpaxTHueckoe YMeer rorosurh JlaMUHap K
sanwsitue Ne 11, 2 | IMoaroroska JamuHapa K | paGore, CTEPHIIN30BATH
aK.4. pabore, HHCTpYMEHTEI, paborath ¢
MuxkpoyepeHkoBan | MHKpOYEPEHKOBaHME MATHL IKCIUIAHTAMH,  OCYINECTBJIATh
He MHKPOYE€PEHOKOBAHHE
IIpaxTHueckoe
Ymeer rorosurs JAMHHAp K
3aHATHE No 12, 2
Ak llonroroeka mamumapa « | paGore, CTEPUIIN30BATE
o abore, HMHCTPYMEHTBI, paborath ¢
MukpovepeHkoBaH p ‘ 124 > P
MHKPOYCPEHKOBAHME MATBL. | SKCIUIAHTAMM, ~OCYILECTBIIAT
He noberos mMsThl
MHKPOYEPEHOKOBAHHE
Kaprodes
ITpaxTryeckoe Honroroska namunapa
YMeer roroBurh JJAMHHAp K
3ansitue Ne 13, 2 | pabore, CTepUIIH3aLs] e CTepHII3OBA
TE, ; JIM30BaTh
aK.4. WHnykuus | skcriasTa, BBEICHIE | P p N
OKCIUIAHT, BBOJIMTH
KaJUTyCOreHesa PaCTUTENBPHOrO Marepuasa .
PaCTUTEIbHBI  MaTepuan B
B KYJIBTYpY, IOJy4YeHHe
KYJIbTYpY, MOJy4aTh KaJUIyC.
Kajuryca
IIpaktHyeckoe Ionroroska namumapa K
Ymeer rorosuts nammmap
3apsitue Ne 14, 2 | paGore, CTepUIIM3ALIUSI
pabore, CTePHIIM30BaTh
aK.4. Hupykums | oxcruianra,  paGora s
IKCIUIAHT, paboTath B
KaJTycoreHesa ACENTHYECKHX  YCIIOBHSIX
ACEIITHYCCKNX YCJIOBHSIX
MOPKOBU JlaMuHapa, BBE/CHUE
JlaMHHapa, BBOJIUTD
PacTHTENLHOrO Marepuaia "
pacTHTC/bHbI  MaTepuan B
B KYJBTYpYy, IOJydeHHe
KyJIbTypy, NOdyYaTh Kajyc.
KaJuryca
[IpakTuueckoe Pabora B acenTuueckux
3adsitue No 15, 2 YCIIOBUSIX JlaMuHapa,
Ymeer paborars B
aK.4. oT/IeNIeHIE KYCOYKOB
aCeNnTUYECKHUX YCIOBUSIX
Cycnensuonnas KaJulyca ¥ INOMeIeHHe HX
JlaMHHapa, OJIy4aTh

KyJbTypa (MOPKOBb)

Ha JKHIKYIO MUTATEJIbHYIO

CYCIEH3HOHHYIO. KYJIBTYpY.

cpeny  Ads  MOMy4YeHMs
CYCIIEH3HOHHOH KyJIbTYpbI
[Tpaxtiueckoe Pabora B acermrruueckux
3ansitue No 16, 2 YCIOBHSIX JlaMHuHapa,
Ymeer paborare B
ak.4. [lony4enne OTIENIEHHE KYCOYKOB
- ACENTHYECKUX YCIIOBHSIX
CYCIIeH3HOHHOH KaJlyca M NOMELIEHHEe HX
JlaMHHapa, HOJIy4arh

KYJIBTYPBI U3
KaJITyCa MOPKOBH

ITpakTHueckoe
3ansTue Ne 17, 2
aK.u.
Mopdonornueckas
U FeHeTHYecKast
reTeporeHHOCTh
KJIETOK KaJulyca.
ITnoTHOCTH

Ha JKUIKYIO IMTATATEJILHY 1O
cpeay  Jusi  IOJIyYEeHHUs
CYCII€H3HOHHOH KYJILTYPEI

Mopdonoruyeckas H
F€HETHYECKas
I€TEPOr€HHOCTb  KJIETOK,
OIpeNeNieHHe  IUIOTHOCTH
KJICTOYHOH CyCHEH3UH Ipu
nomMomu kamepnl Mykca-
Posenrassi.

CYCNEH3HOHHYIO. KYJIBTYpY.

3naer mopdonornueckyro u
I'€HETHYECKYIO

reTePOreHHOCTh KJIETOK,
YMEET ONPENEIATh MJIOTHOCTD

KJI€TOYHOH CyCHEH3MH IIpM
nomomn  kamepel  Mykca-
Posenrass.




o Buzer yaeOnpix
rx/;1 Ne pasznena | 3amsiTHii, KOJI-BO ak. Conepsxanue Inanupyemsiit pe3ynsraT
4acoB
1 2 3 4 5
KJIETOYHOMU
CYCIICH3UH.
[IpakTHueckoe Ymeer KYJILTHBUPOBATE
3aHsitue Ne 18, 2 CwmewnBanie  KIETOYHOM | OMHOYHBIE  KIIeTKH Kajyca
aK.4. CyCHEH3HMH  C  TeIUIOH | MOPKOBH METO/IOM
KyneTuBupoBanue | nuraTenbHOI Cpenoil ¢ | IaTHpoOBaHMs.
OAMHOYHBIX KJIETOK | JIBOMHOM  KOHLEHTpanueii
KaJulyca MOPKOBH arapa, po3/1uB 1o
METOIOM KYJIbTYPATbHBIM COCY1aM.
IUIATHPOBAHHSI
IIpaxTHueckoe BripamuBanue pacrenuii in | Ymeer TIPOBOJIUTE ILIA3MOJIH3,
3ansATHe Ne 19, 2 Vitro. Ussneuenne | obpabarbisars IKCIUIAHTBI
ak.4. Beigenenue 9KCILJIAHTOB (ynctest, | pepmentamu u oummare Ot
IIPOTOILJIACTOB. runokoruin). Ilnasmonus, | pepMeHTOB Ui BBITEJICHMS
obpaborka  depmentamu. | npororacTos.
Ouncrka. Perenepanys.
IIpakTuyeckoe Tecruposanue. 3akpennenue 3HaHuii.
3anATHe Ne 20, 2 Hebpudunr. Tloxsenenue
ax.y. Jlebpudunr UTOIOB. AHKETHPOBaHHE.
2
Pasnen 2. MonekynspHasi cesleKuus pacTenuii
Tema 3. Jlexuwst 6, 2 ax.4. XuUMUYECKHI cocTaB
OcHoBBI Hyxnennosrie HYKJICOTHOB,  CTPyKTypa
MOJIEKY J151 KUCJIOTbI U CUHTES n PHK, U3UKO-
DeKyIAp AL (bv 3HaeT COCTaB  HYKJIEOTHIOB,
HOH JIHK XUMHYECKHE CBOHCTBA, E
crpyktypy JIHK u PHK,
CeNeKIMU KUHETHKA  peaccoLMaluu
. busuko-xummuueckue
pacTeHmit JIHK, Temreparypa v
CBOWCTBA, KUHETHKY
IUTaBJICHHUS (Tm).
peaccoumanmu  JIHK. 3uaer
Ynakoska JIHK B
ocobennoctn ynakosku J{HK
CTPYKTYPY  XPOMOCOMBI. S B
s MbI.
OeKOBEIi KOMILIEKC DYSIYRY %P
O€NKOBLII KOMMJIEKC CHHTe3a
CHHTE3a JIHK, JHK cr &
, CTpyK 1 yHKLUH
OCOOEHHOCTH CTPYKTYpPhI U PYKTYPy YHKI
Fis—— JTHK JIHK' nonmnmepassi. pparment
Knenopa, Taq-nomimepasnr
nojumMepasel.  (parmenr ’ 4 . PasEL
CHHTE3 JIMHEHHBIX u
Krnenona, Taq-
KOJIBLEBLIX  MoOjekyn JIHK.
HOJIMMEPA3bI, CHHTE3
= DparmenTs Okazaky.
JMHEHHBIX M KOJILLEBBIX
monekys JIHK. @parmentst
Okazaku.
Jlexumst 7, 2 ak.u. IIponeccunr PHK, | 3naer npoueccunr PHK. 3naer
Dkcnpeccus rena IIPOMOTOpP,  TEPMHHATOP, | CTPYKTYPY reHa, Tunsl PHK
(TpaHCKpUILMS U camr PACILETIICHH S, | TIOJIMMEPas,  BBLIPOKACHHOCTD
TPAHCIISILHS) CTPYKTypa T€Ha TpO- W | FeHETHYECKOro KOma, pamka
9YKapHOT (MHTPOH, 9K30H), | CUMTBIBAHM, CTpOEHHE U
tanel - PHK nomumepas, | pyukuust puGocomsi, cumres
BbIPOJKJIICHHOCTb IPOTEHHOB.




Buzpbl yueOHBIX

o . .
n}j; No paznena | 3aHSTHH, KOJI-BO aK. Conepxanue IInaHupyeMblii pe3yapTaT
4acoB
1 2 3 4 5
reHeTHYECKOro KO/1a,
pamka CYUTHIBAHUS,
crpoerne M QyHKUHSA
pubocombl, CUHTE3
[IPOTEHHOB.
K. 4. Pazme reHoMa, C-
éIeKuwI Sl eg . A 3Haer  CrpykTypy  TIeHOMa
HA4eHU | .
i 3e S RTHEIITAS P pacrenmii,  momsaTus  «C-
HEK JTHK
et b 3HAYCHMs apajiokey,
(ERHIERELIE HQETORY. CHEKOAUPYIOLIast JIHK»
mobmibHas JIHK), reromel 24 :
i CIMIJIOUI,  TOJMILIOUI,
pacreHui (muruionael,
CTPHILIOUI.
MOJIMTLION/TbI, TPUILIOHIbI),
7 nonumoppusm JTHK.
Kuust 9, 2 aku4
Rl ’ IIP. Orkperrue IIP. | 3Haer  MCTOPUIO  OTKPBLITHS

Mero1bl

IMpunauun TTHP, Tunsr Taq-

TP, npunaumn TILP, Twrer

MOJIEKYJISIPHO-
ix [OJINMEPA3, Taq-nosnmmepas,
ICHETUYECK "
= KOJIMYECTBEHHBIN TP, | KOJMYeCTBEHHYIO TILLP,
UCCJICIOBAHMH
amMIuTUKaTOPbI amIuinuKaTopsl.
Jexuwms 10, 2 ak 9. | Paznuiue MEX]Ty
MonekyJsipHbIe UHIUBUIYYMaMHU:
MapKepbl noaumoppusm JIHK.
Mapkepbl, OCHOBaHHbIe Ha | 3Haer HOHATHE
I[P (RAPD, AFLP, SSRs, | «tomumopdusm JIHK», THIIBI
ISSR, SRAP, CAPS, | mapkepos, TIIP mnpaiimepsr,
SCAR). PCR mpaiiMepsl. | IPUHIHIILI FeHOTUITUPOBAHHUS
JIOMMHAHTHbBIE U KO-
JOMHMHAHTHbIE  MapKepbl.
I'enoTunupoBanue
[IpaxTudeckoe Cbop pacTuTesbHOrO | Ymeer orbuparb
sanatue Ne 21, 2 | marepuana 51 €ro | paCTHTE/JLHLIM MaTepuan H
ak.4y.  BobigeneHue | MOArOoTOBKA K BbIIETEHHUIO | OArOTaBINBATD ero K
JIHK JIHK. sbiesnernto JIHK.
[IpakTHyeckoe IIpuroroBieHHe peakTUBOB | YMEET IOTOBUThL PEAKTUBBI M
zapsitue Ne 22, 2 | m Boimenenne JIHK w3 | sbipemsite JIHK meronom
ak.4.  BougeseHue | nmpeaBapUTesbHO CTAB ¢ wucnosib3oBaHHEM
JIHK THOPHIN3UPOBAHHOIO CTaJIbHBIX IAapUKOB u3
(nponospkeHne) PAaCTUTEIbHOIO MaTepHaja | MpeiBapHTEIbHO
METOJIOM CTAB ¢ | JMOPHIN3UPOBAHHOIO
UCMOJIb30BAHUEM CTANbHBIX | PACTUTEILHOIO MaTepUaa.
LIAPHKOB.
[IpakTuyeckoe YMeer roToBUTh PEaKTUBLI U
p [IpurorosieHue peakTHBOB P
sansTue Ne 23, 2 v shoeEane OHEK 15 soitessite  JIHK  meronom
aK.4. Brinenenue CTAB ¢ wucnojan30BaHHEM
[peABapUTEIIbHO
JIHK CTaJIbHBIX IapHUKOB W3
JTHOPUIN3UPOBAHHOTO
(nponoiokeHne) HPEABAPUTEIBHO
PacTHTENLHOrO Matepuana | - - b HITIEHPOBAHHOTO
METOJ[OM CTAB c P

PacTUTC/IbHOIO MaT€pHaia.




Bunbr yaeOnbix

Ne ? ”
sl Ne pasnena | 3amsTHii, KOJI-BO ak. Conep:xanue IInanupyemslii pe3ynsraT
4acoB
1 PR 3 : A 5
HCIOJIL30BAHUEM CTaJIbHBIX
IIAPUKOB.
[IpakTuyeckoe ITpuroroBnenue peakTnsoB Woiber o
T TOBHUTbH KTUBbI
3anstie Ne 24, 2 | u Beigenenwe JIHK w3 JEIRIEEE &
BuiiesaTe  JIHK  meromom
ak.4.  Bpinenenue | npexsapuresnbHO CTAB
C HCITOJIB30B¢
JIHK JIHOPUITU3UPOBAHHOTO RSN
CTaJIbHBIX LIAPHKOB U3
(nponoikenne) PaCTUTEIbHOrO Marepuasa I
METOA0OM CTAB c|"P P
JHOPHIIU3UPOBAHHOTO
HCTOJTb30BAHUEM CTaJTbHBIX B A .
H TepHaa.
UIAPHKOB. P P
IIpaxTuyeckoe IIpuroroBnenue peakTuBOB

3ansTue Ne 25, 2

u  Bbieneane JIHK w3

VYmeer FOTOBHUTb PEAKTUBBI W

Bpliessite  JIHK  Meronmom
ak.4. Beigenenue IPeBAPUTEIILHO CleXB & poamm aHl:I "
JIb30BaAHHE
JIHK THOPHIU3UPOBAHHOTO
CTAJIbHBIX IIAPHKOB u3
(nponoinkenne) PacCTHTEJILHOTO Marepuaia | - S———
meronom  CTAB ¢ | "PoABap
JIHOPHIU3HPOBAHHOTO
MCIIOJIB30BAHUEM CTAJIbHBIX
PaCTUTEJILHOIO MaTepuaa.
LIAPUKOB.
IIpaxTuyeckoe
Ymeer H3MEpSThH
3ansitue Ne 26, 2 Hsmepenne koHueHTpanuu
- | KOHUEHTPALMIO M YHCTOTY
ak.4. M3mepenne M YHMCTOTBI BBIIEJIEHHOM B
BBIJICJICHHOMN JIHK c
KOHLIEHTpALUU U JIHK ¢ wucnonb3oBanuem
UCTIONIL30BAaHUEM
YUCTOTBI criexrpodoromerpa cnexTpodoTomeTpa
v T
Buienennoi JIHK | NanoDrop.
- P NanoDrop.
[IpaxTHueckoe IIpuroroBnenue rens, | Ymeer FOTOBHTH redb,
3ansitue No 27, 2 3arpyska B reib 0OpasLOB | 3arpy’aTh B rejb 00pa31ibl
ak.4. Duexrpodopes | JIHK u  nposenenue | JIHK, IPOBOJIHTH
JAHK B araposnom | snextpodopesa. Ilpunnumn 2JIeKTPOope3 U YHUTaTL ero
reje anexrpodopesa. pe3yJibTarhbl c
[lpoutenue  pe3ynLTaTOB | MCIIONL30BAHHEM CHCTEMBI
anekTpodopesa C | renb-noKkymMeHTHpoBanus Gel

HCITOJIb30OBAHHEM CHCTEMBbI
reIb-T0OKYMEHTUPOBAHMS

Doc XR+. VYmeer oummars
BbITIeIeHHYI0 JIHK meTonom

Gel Doc XR+. Ouncrka | npermnuranmm. 3naer
BBIJICJIEHHOM JHK | mpunumn snexrpodopesa.
METOIOM MPEUNTTUTALINN
[IpakTHyeckoe Hcnonp3osanne  cucrembl | Ymeer HCrnonb308aTh cHcTEMY
3ansTue Ne 28, 2 rejib- rejib-I0KkymMeHTupoBanus  Gel
ak.4. [Ipourenue nokymentupoBanusi  Gel | Doc XR+, O4YHIIATH
pe3yJIbTaTOB Doc  XR+.  Owuncrka | Bogenennyio JIHK meronom
31eKTpodopesa. BBLIICJIEHHOM JHK | nperunuranmu.
METOJIOM HPELHUITUTALIHH.
AKTHYECKOe
1p [Tocranoska Ywmeer crasurs ITIP C
3aHsitue No 29 2 < o =
NOJIMMEPA3HOM LIETTHOM | BBIJICJICHHOM JIHK 51
ak.4. ITocranoska %
peaKnuu C  BbUIEJEHHOHU | pa3paboTaHHBIMM

ITonumepasHoii

LIEITHON PEaKIUu

JHK u paspaboranHsivu

npakmMepamMu Ha UeJIeBOH IeH.




Buubl yueOHbIx

I'Ilj'il Ne pasnena | 3amsITHiA, KOJI-BO aK. Conepxkanue [Inanupyemslii pe3ynbrar
4acoB
1 y 3 4 5
npaiiMepaMyd  Ha LieJIeBOi
I'EH.
[IpakTnyeckoe ITocranoBka
3ansitue Ne 30, 2 MOJIMMEPAa3HON uenHoi | Ymeer crasute TP ¢
ak.4. [Tocranoska peakuMu C  BbIACJICHHOW | BBIICJICHHOI JIHK u

ITonumepasnoi JHK wu paspaGoTanHeIMU | pa3paboTaHHLIMU
LEIHON PeaKuuu npaiiMepamu Ha IEJIEBOH | paiiMepamMy Ha LEJIEBOM IeH.
(mponomxenue) IeH.
IIpakTHueckoe IIpurorosnenue reJs,
Ymeer TOTOBHTD redb,
sansaTre Ne 31, 2 3arpyska B reib o0Opasios STPTRETE B TR o
bl
ak.4. Dnexkrpopopes | JJHK " IPOBEZICHHE m?[)(y . OBI:) ub
5 HUT
[P nponykros anexTpodopesa. POBOZ
2J1IeKTPOOpe3 U YUTATL €ro
ITpourenne  pesyabraros
pe3yJibTarhl C
anexkTpodopesa c
HCIIOJIL30BAaHHEM CHCTEMBbI
HCIIOJIB30BAHUEM CHCTEMBI oy
- BaHus Ge
reJib-Z10KyMEHTUPOBAHUSI Doc )IéR +y P
Gel Doc XR+. '
[TpakTHyeckoe IIpurorosnenue e,
Ywmeer I'OTOBHUTh Ielib,
3ansitue Ne 32, 2 3arpyska B rejib 00pasuos
3arpy’arb B reib 00Opasibl
ak.4. Dnexrpodopes | JIHK 1% MIPOBEJICHHUE JTHK A
TP mpoayKToB anexkTpodopesa. ’ p
EKTPOPOPE3 U YMTATH €ro
(nponomxkenne) [Ipourenue  pesyabraToB
pe3yJIbTaTh c
anextpodopesa il = e
% HH
HCIIOJIL30BAHUEM CHCTEMBI = Sk o
reib-n0KymenTuposanus  Gel
Irejib-10KYMEHTHUPOBAHUSI Doc XR
Gel Doc XR+. '
IIpakTHueckoe KonuyecTsennas TTLIP.
sansitue Ne 33, 2 [Tpunign METOJA. | 3HACT  NPUHLMUII  METOoja
aK. 4. IlonroroBka  peakTuBOB. | KojmuecTBeHHOM IIL[P, yMmeer
Konmuecrsennas Juzaiin 9KCIEPUMEHTA | MOArOTaBIMBATH PEAKTHUBbI
[1LLP (cxema nuiaHIueTa).
ITpakTHueckoe Ymeer noadupars
ITonbop KOHLEHTPAIHH
3ansitue Ne 34, 2 KOHLEHTPALHIO MaTpHIIbI,
MaTpPHULIBL. IIporpamma
aK.u. paGorath B mporpamme
. obpaborku  pesysbraToB
KonnuecTsennbii . 00paborku PE3YJIbTATOB
LightCycler 4.1. .
TP (nponosnkeHue) LightCycler 4.1.
IIpaxTnyeckoe
ansitie Ne 35, 2 Ymeer crasurs I[P B
; ITocTanoBka TP B
aK.u. peasLHOM BPEMEHH.
% pEasIbHOM BPEMEHH.
KonmuecTBeHHbIH
[P (nponoskeHune)
IIpakTuyeckoe
arl)-m 6 NL36. 2 Obpaborka  pesynbraTos | Ymeer obpabarbiBaTh
3anaTue Ne 36, = .
. kosnuecTBeHHOM I[P ¢ | pe3yibraThl KOIMYECTBEHHOI
K.H.
" IIOMOIIbIO nporpammsbl | IIIIP ¢ nomombio nporpammel
KonuuecTBeHHBIN . . -
LightCycler 4.1. LightCycler 4.1.
TP (nponosokenue)
[IpaxTHueckoe YCTpOiCTBO 0a3el MaHHBIX | 3HAET yCTPOHCTBO Oa3bl

3aHsitie No 37, 2

NCBI

nanubix NCBI, npuHumn




Buner yaeOnbix

Ne -
o/ Ne pasnena | 3aHsTHIA, KOJI-BO aK. Conepsxanue Inanupyemsiii pe3yasrar
4acoB
| 2 3 1 5

aK.4. Ipunimn pa6orst BLAST | paGors BLAST. Vmeer
brnonndopmarnka: | PaGora ¢ muncrpymentom | paGorars ¢
Oa3oBble Galaxy UHCTpyMeHToM Galaxy.
HHCTPYMEHTbI
[TpakTHueckoe

3ansitue Ne 38, 2
aK.9.

Bronndopmariika: 1&1(13:;& C HMHCTPYMEHTOM | YMeer paborars ¢

6a30BbIe y uHcTpymentom Galaxy.
HHCTPYMEHTBI

(nponoskenue)

[Tpaxtuveckoe Ywmeer paborarp C

3ansitue Ne 39, 2

Pabora ¢ PrimerBLAST u

PrimerBLAST wu Primer3Plus.

aK.4 e LS 3HaeT OCHOBHBIE
. ; BHBIE IIPUHIHUIIBI
.| OcHoBHBIE TIPUHLUIIBI 3 " PHHIL
buonndopmaruka: . - JWM3aiHa 1paiiMepos.
i " nM3aiiHa npaimMepoB
JU3aiH [1paiiMepoB
IIpakTnuyeckoe

3ansaTue Ne 40, 2
ak.4. Tectuposanue
10 Kypcy
«MosnexyJisipHbIe
MapKepbl B CENEKLUU
pacTeHHI.
Opranuzanus
Jlaboparopuu
MOJICKYJISIPHOM
CENEeKLMH.

TecrupoBanue.
AHKETHPOBaHUE.
ITonsenenne UToros.

3akpernienne 3HaHuiA.

dopma TIpOBe/IeHHsI

Paszjen 3. ®OPMbI ATTECTAIIMU U1 OIIEHOYHBIE
MATEPHUAJIbBI

Bxoanoe TecrupoBanue

3a04HO

Bue! o11eHOUHBIX
MaTepHaJioB

Tecr n3 10 3ananwuii B s5nextponnoii popme (Ilpunosxenue 1)

Kpurepuu onennBanus

He npeztycMoTpeHo (TecTupoBaHie IPOBOIUTCS € LENLIO ONPeie/eHUs
YPOBHSI BJIaJICHUS] MATEPHAJIOM)

Onenka

He npenycmoTpeno (TectupoBanue NpOBOIMTCS C LEJBIO ONpeie e H s
YPOBHSI BJIaJICHUS] MaTEPHAJIOM )

BbixoHoe TECCTHPOBAHHE

®Dopma nposepeHus

Ouno

Bupr oneHouHbIx

Tect u3 30 sananuit B snexTponnoii popme (Ilpunokenue 2)




MaTepHaJioB

Kpurepru onennsanms

1 — npaBuibHBIH OTBET; 0 — HENPABUIILHBIN OTBET.
«3a4TE€HO» BBICTABJIACTCS CIYLIATENsIM, €CIH OHu Habpasu 15 u Gonee

bajuios
Onenka 3a4TeHO/HE 3a4TEHO
IIpakruyeckasi padora Nel-7 o teme 1
Hasgatnue Jlamunapnas komnara, Kyabrypanbnas/cserosas komuara. Moeunas

xomuata. [Tocyna. MUHCTpyMeHTBI M IPHHAUIIKHOCTH.

lIpaBua He3onacHoi paboThl B GMOTEXHONOrHYECKOi 1abopaTOpH.
Cocras 1 npuroTosieHxe nuTaTenbHOI cpenbl. IpurorosieHne
nuTaTesbHON cpestbl Mypacure — Ckyra (MC).

Crepununsaims MUTATENBHOM Cpebl, (UabTP-CTEpHIN3aLIs.
Crepuimsauus MUTATEIILHOI CPebl ABTOKJIABHPOBAHHEM.

PaGora B 1amuHapHOM GOKCe.

Crpykrypa u conepxanune

OsHakomiieHHE C YCTPOHCTBOM OGHOTEXHOJIOIHYECKOM naboparopum.
IIpuroroienne nurarenbHoit cpensl Mypacure — Cxyra (MC) u3
CTOKOBBIX pacTBOPOB. CTEPHIIM3ALINS TTHTATEIBHOI CPEIbl TIPU MOMOLIN
$unbTp-crepmmsannn.  Creprwimsanms  nuratenbHOH  cpesbl
aBTOKJaBUpBOanueM. PaGora B samunapHom Gokce. Posnus
IIUTATEJILHON CPE/IbI 10 KYJILTYPAJIbHBIM COCYIaM.

Kpurepun onenusanust

3a4T€HO — CTYIEHT OCBOMJI 3HAHHWs, YMEHUS, KOMICTEHLHUH M
TEOPeTHUeCKUil Marepuan 0e3 npoOesoB; BHINOJHUI BCE 3aJaHMS,
HPENYCMOTPEHHbIE IPOrPaMMOi; HPAKTUYECKHE HaBBIKH

NPOHECCHOHANLHOTO NPUMEHEHHS OCBOCHHBIX 3HAHMIT C)OPMUPOBAHBI.
He 3a4reHO - CTyNEHT HE OCBOMIJI 3HAHWA, YMEHMs, KOMIICTEHIHH M
TEOPETHYCCKUH ~ MaTepuas, yueOHBle 3aaHHsi HE  BBLINOJHMUI,
NPAKTHYECKUE HABBIKU HE C(HOPMHUPOBAHDL.

Onenka 3a4uTeHO/HE 3a4TEHO
IIpakrHueckasi padora Ne§-21 no reme 2
Hazsanue Obecneuenne acenTHYeCKHX yCIOBHIt pu pabore B 1abopaTopuu ¢

PACTUTENILHBIM MAaTEPUAJIOM. ACENTHYECKOE MPOPAIIUBAHIE CEMSIH.
IToaroToBka 3KCIUIAHTOB, CTEPHIIN3ALIHA, [10CA/IKA HA THTATEIBHYIO
Cpeay M KyJILTUBHPOBaHHE in Vitro.

AKTUBALUS MEPUCTEM MSATbI.

Mukpo4epeHKkoBaHHE.

MukpoyepeHKoBaH1e MOOEroB MSIThI M KapTodes.

HUunyknwst kaJutycoreHesa.

HMunyxius kamuiycorenesa MOPKOBH.

Cycnen3uonHas KyabTypa (MOPKOBb).

[TosyyeHue CyCrieH3HOHHOH KyJIBTYPBI H3 KaJUIyca MOPKOBH.
Mopdonornyeckas 1 reHeTHUECKast FeTepOreHHOCTh KJIETOK KaJlIyca.
IT10THOCTD KJIETOUHOM CYCIIEH3HH.

KysnsTHBHpOBaHHE OTMHOYHEBIX KJIETOK KAJUIyCa MOPKOBH METOIOM
MJIaTHPOBAHWA.

Brinenenne nporormiacros.

HeSpudumr.

Crpyxrypa u conepxanue

[Tonroroska 9KCIJIAaHTOB, MOATOTOBKA JIAMUHAPA K paboTe, MOIroTOBKA
CTEPWJIM3YIOLIEr0  pacTBOpa,  CTEPUJIM3allMsi,  OTMBIBKA  OT




CTCPHIIH3YIOIIErO PaCTBOPA, BBEACHHE B KYJILTYPY H KYJILTHBHPOBAHHE
in vitro. AcenTuyeckoe npopammBaHie CeMsiH.

[Tonroroska jamuuapa k pabore, MHUKPOYEPEHKOBAHUE  MSATBI,
Kaproderrs.

IToaroroska namunapa k pabore, crepunusaiius JKcnnanra, pabora B
ACCNTHYECKHX  yCJIOBMAX  JIAMHHAPA, BBCACHHE PACTUTEJIBHOIO
Marepuaa B KyJIbTypy, MOJyYeHHe Kajyca.

PaGora B acenTuyeckux yclIOBHAX JNamuHapa, oTheNeHme KyCOYKOB
KaIyca M IOMEIIEHHE HX HA JKHAKYIO NHTATENLHYIO Cpexy Mus
MOJyYCHHS CYCIEH3HOHHON KyJIbTYPbI.

Mopdonorudeckas u  remernueckas I€TEPOreHHOCTb  KJIETOK,
ONPENEICHHE IIOTHOCTH KJIETOYHOMN CYCIIEH3MM TIPU [IOMOLIM KaMeph
Dyxca-Posenrais.

CMmernuBanue KJIETOYHOM CYCIIEH3MH C TEIUION THTATeNbHOI Cpenoi ¢
ABOMHO# KOHLEHTPaLKeli arapa, po3/aus 1o KYJbTYpalbHbIM COCY/1aM.
Tecruposanue. Jlebpudunr. Ankernposanue. [ToxBeneHmne HTOMOB,

Kpurepuu onenuanus

3ayreHo — CTYACHT OCBOMJI 3HaHMSI, YMEHHSI, KOMIIETCHLIMUM U
TCOpC’TI’I‘ICCKI’Iﬁ Martepurall Oe3 HpO6CJIOB', BbITIOJIHUII BCE 3aJaHus,
npeayCMOTPECHHLIC nporpaMMoﬁ; INPAKTHYECKHE HaBBbIKH

MPO(ECCHOHANTBHOTO MPUMEHEHHS OCBOEHHbBIX 3HAHMNI c(hOpMHPOBaHHI.
He 3a4reHo - cTyneHT He OCBOWJI 3HAHHS, YMEHHA, KOMIETEHIMH |
TEOPETHYECKHH  MaTepuai, y4yeOHBIC 3aaHus He  BBIIOJIHHU,
IPAKTUYECKNE HABBIKH HE CHOPMUPOBAHDI.

Ouenka 3a4TeHO/HE 3aYTEHO
IIpakru4eckasi padora Ne22-41 o teme 3
HazBanue Brinenenue JIHK.

HM3mepenne KOHUEHTPALMH M YUCTOTHI Bbiaenennoi JIHK.
Onekrpodopes JIHK B araposnom reie.

IIpourenue pe3yabTaToB dJeKTpodopesa.

ITocranoska IonmepasHoit nenHoii peaki.

Onexrpodopes ITLP npoxyKToB.

Komnvecrsennas ITIP.

buoundopmaruka: 6a30Bbie HHCTPYMEHTSI.

buoundopmaruka: 1u3aiiH npaiimepos.

Tecruposanne 1o kypcy «MolekyssipHble Mapkepsl B CeNEKIHI
pacrenuii», «Oprannsaiys 1a60paTOPHH MOJIEKYJISIPHOI CEIeKLIMY.

CrpykTypa u conepxanue

C60p pacTUTENbHOrO MaTEPUANA 1 €10 MOATOTOBKA K BbLICNCHUIO JIHK.
Hpurorosnenne peaxtusos u seitenenne JIHK u3 npexsapuressho
JTMOHIIM3HPOBAHHOTO PACTHTENHHOrO MaTepuana meronoM CTAB ¢
MCIIOJIb30BAHUEM CTAJIbHBIX IIAPUKOB.

M3mepenne KOHLIEHTPALMH M YHUCTOTHI  BBIAEJICHHOI JHK ¢
MCnoab30BaHuem cnekrpoporomerpa NanoDrop.

Hpurorosiienue ress, sarpyska B reas obpasuos JJHK i nposexenue
anektpodopesa. Ilpunimmn snexrpodopesa. Ipourenue pe3yJLTaToB
aNIeKTPO(opes3a ¢ UCHONB30BAHUEM CHCTEMbI I'€JIb-JIOKY MEHTHPOBAHUS
Gel Doc XR+. Ounctka Boiaenennoii JIHK meronom NPELHUITUTALHN
ITocranoBKa MONMMEPA3HON LENHONM PEaKinn C BblAENEHHOM JIHK u
pa3paboTaHHbIMH IIpaiMepaMu Ha LeJIEBOIl TeH.




[Ipurorosnenne reis, 3arpyska B resb obpasuos JJHK u nposenenne
s5ekTpodopesa. IIpourenue pesympraToB osektpodopesa ¢
UCIIOJIb30BAHUEM CUCTEMBI I'ejib-okyMenTuposanust Gel Doc XR+.
Komuuecrsennast 1P, Ilpunuun merona. IToaroroBka peakTHBOB.
Jlu3aiin sxcnepumenTa (Cxema rniaHinera).

ITon6op konuenrpaunu Matpuwel. [Tporpamma o6paborku pesyisraTos
LightCycler 4.1.

ITocranoska ITLP B peanbHOM Bpemenw.

OGpabotka pesynbraTtoB KojmyectBennoii IIIP ¢ mnomowmsio
nporpammbl LightCycler 4.1.

Tecruposanue. Aukeruposanue. ITonsenenue uroros.

Kpurepuu oneHuBanust

3auT€HO — CTYAEHT OCBOWJI 3HAHHsS, YMEHHUs, KOMIICTCHLHH |
TEOPeTHYeCKUi Mmatepuan 0e3 npoOesoB; BbINOJHWI BCE 3aaHus,
NpPeayCMOTpEHHbIE IPOrPaMMOii; MPaKTHYECKHE HaBBIKH

MPOHECCHOHATTLHOTO MPUMEHEHHST OCBOEHHbIX 3HAHUH ChOPMUPOBAHBI.
He 3a4reHo - CTY/IE€HT HE OCBOMJI 3HAHUA, YMEHMS, KOMIICTEHIHH W
TEOPETHYECKUH  MaTepuas, yueOHble 3a/aHUsI HE  BBLITOJHUII,
IPAKTUYECKUE HABBIKK HE CHOPMHUPOBAHDI.

Ounenka

3a4yTeHo/He 3a4TEeHO

HUrorosasi arrecranust

dopma UTOrOBOMH
aTTeCTallMK

3a4er Kak COBOKYIHOCTDL BBINOJHEHHOIO HTOTOBOIO TECTA M MPAKTHUECKHX
pabor

Tpebosanust k

BrinosiHeHne HTOroBOro Tecra u IPAKTHYCCKHUX pa60'r B COOTBETCTBHH C

MTOTOBOH arrecTauy | TpeOGOBaHUSIMU K KaX10i 13 pabor

KpI/ITepl/II/I CleulaTeJIb CHUTACTCA ATTECTOBAHHbBIM HpH IOJIOKHUTCIIbHOM OLIEHUBAHUU
OLICHHBAHMSI NPaKTHYECKHX pabOT U UTOrOBOI'O TECTHPOBAHMS
Ornenka 3auTeHo/He 3a4TeHO

Pasnen 4. MATEPUAJILHO-TEXHUYECKHUE YCJIOBUSI PEAJIN3AIIUN

ITPOI'PAMMBI

Hanmenosanue Bun 3ansiTuit Haunmenosanue obopyoBanusi,
CHEeLHAIN3UPOBAHHbBIX IPOrpaMMHOI0O 00ecreyeH s
ayAUTOpUi, KAOHHETOB,
saboparopuit
1 2 3
Aynuropus Jleximn MYJIbTUMEINIHOE  000py10BaHKE
(xoMmribroTEp, HMHTEPAKTUBHAS
JIOCKa, MY JIbTUMETHANIPOEKTOP,
WiFi u ip.)
JlaGoparopus JlaGopaTopHbie paboThI KOMIUIEKC HayuHbIX INPUOOPOB M

00opynoOBaHMs Ul MOJIEKYJIAPHO-
IeHETHUECKHX "
OMOTEXHONIOTHYECKHX

HUCCJICJIOBAHHUH, KJIMMaTHYECKHE
YCTAHOBKM  TOYHOIO  KOHTPOJIS
YCJIOBUM BbIPAlIMBAHHUS u
KJIIMaTH4eCKHe KoMHatel (+4 °C; +




10 °C; +18 °C; +24 °C), 3umuss
oborpepaemast TEILIUIIA.

Ilepeuenn OCHOBHOI'O
obopynoBanus: Habop LeHTPUYT,
B TOM 4uciue ¢ oxnaxaeuuem, JIHK-
amMIuIuUKaTopBbI, JIHK-
KOHLIEHTPATOP,
anekrpodopernueckoe
obopynoBanue s pasjielieHus u
Busyamusainu pparmenros JTHK,

BBITSIKHOM wkad, cucrema
YJIBTPATOHKON ~ OYMCTKM  BOJBI,
sabopaTopHbIii u

CTEPEOMHMKPOCKONBLI (B T.H. €
daroopecueumeit),
CHEKTPO(OTOMETPEI, JIAMHHAPHBIE
OOKCBHI JUISl CTePHIBLHOM padoThl ¢
KYJIbTYPOH KJIETOK M  TKaHeH,
aHaJIMTHYECKHE BEChl, AaBTOKJAB,
mekkep-uHKyOaTop,
TEPMOMHKYDATOPBI,
XOJIOIMIILHUKH/MOPO3HIIHHUKH.
PeaxkTusbl, pacxo/(Hble MaTepHaibl,
OJTHOPA30Basi MOCY 1.

KommbroTepHbIii Kitacc ITpakTHueckne u KOMTTBIOTEPHBIE NPOTpPaMMbI
naﬁopa’roprle 3AHSITUS PrimerBI.,AST, Primer3Plus,
LightCycler Software 4.1,
IPE3eHTALINH, y4eOHO-
METOIMYECKHE W OLIEHOYHLIE
MaTePHUabl

Paznen 5. YYUEBHO-METO/IMYECKOE OBECIHHEYEHUE ITPOT'PAMMDbI

OcuoBHas aureparypa:
1.  MeroauyecKkue yKasanus K NPakTUKymy 1o Kypey «Kierounpie TeXHOa0rmm»

/ Monaxoc C.I'., Boponuna A.B., Bumnsikosa A.B. / Munucrepcrso Celibeckoro Xo3siicTsa
Poccuiickoii denepaumn - Poccuiickuii 'ocyapcTBennblii ArpapHblii YHUBEPCHUTET -
MCXA um. K. A. Tumupssesa (Mocksa). - Mocksa : PTAY-MCXA um. K. A. Tumupsizesa,
2020.

JlonoJiHUTE ILHAS JIATEPATY pa:

1. CenbCKOX03siCTBEHHAsT OMOTEXHOJIOTHSI 1 OMOMHIKECHEPHUSL: YUCOHUK.
Pexomeniopano B 2008 romy MunucrepcrBoM o0pa3zoBaHusi M Hayku Poccuiickoi
demepalii B KayecTBe Y4YeOHMKA JUI CTYAEHTOB BBICIIMX YUCOHBIX 3aBEICHHH,

o6yqa10umxc;1 110 CEJIbCKOXO3IMCTBEHHBIM, CCTCCTBCHHO-HAYYHbIM M II€1arOru4eCKum



cuenmanbaoctaM / pen. B. C. lesenyxa. - 4-¢ u3j., uenp. u gon. - Mocksa : JIEHAH],
2015.-700 c. : puc., Tabu. - bubmmorp. B koHue rias. - ISBN 978-5-9710-0982-5 : B. 1.

2. buorexHojiorul B pacTeHHeBOACTBE: MoHOrpapus / E. B. Kupuuenko. -
Hukonaes : Wmon, 2014. - 430 c¢. : puc., Tabm. - 3ari o001 : BHOTEXHOJIOIHH
BpacTeHneBoaCTBE.  MuKkpoOHEIe OnoTexHonmornu.  [Tpuponbre pErynsITOpel  pocTa
pactenui. KOMIUICKCHEIC OHOIOTHYECKHE KOMITO3HIIMK: MOHOTIpadHusl. - buGimorp.: ¢. 394
(447 nass.). - 100 3x3.. - ISBN 978-617-534-204-6 : b. 11.

: COOpHHK METOAMYECKHX MATEPHAIOB MO GHOTEXHOIOTHYECKON MPOAYKIHH /
Poccuiickuii  HAYYHO-MCCNEAOBATENLCKMH — MHCTUTYT  MHQOPMALMM U TEXHUKO-
OKOHOMHYECKMX  HMCCICJAOBAHUM 10  HMHKEHEPHO-TEXHHYCCKOMY  00ECICUEHHMIO
arpoIpOMBILIIEHHOT0 KoMILIeKea. - Mocksa : Pocunpopmarporex. Beir. 1/ cocr. JI. C.
Bykunarus. - 2015. - 189 ¢. : m. - buGmuorp.: ¢. 186-187 (19 nazs.). - 500 5x3.. - ISBN 978-
5-7367-1093-5 : B. 1.

Hurepuer-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/

Pasnen 6. OIEHKA KAYECTBA OCBOEHMUS [1POI'PAMMBbI
Ouenxa KauecTBa OCBOCHMS NPOrPaMMbl OCYILECTBISICTCS HA OCHOBE PE3YJLTATOB
MTOTOBOM  arrecraumd.  Cilymarenab  CYMTACTCS  aTTeCTOBAHHBIM,  €CIM  MMEET
TIOJIOKUTEIbHBIE OUEHKH (0T «15» 110 «30» GamioB) BBIXOIHOIO TECTHPOBAHUS 110 BCEM

paz/ienam rnporpamMmmei.

Paspen 7. OBPA3BOBATEJIBHBIE TEXHOJIOI'MH, NCITIOJIB3YEMBIE B
HPOIECCE PEAJIN3ALIUHA ITPOI'PAMMBbBI

B nporpamme mcnosb3yroresi: MH(GOPMAIMOHHO-KOMMYHUKATHBHBIE TEXHOIOIMHA

(MKT), obecneunparolue akTHBHYIO HH(BOpPMATH3AMHMIO 00pa30BaTEILHOTO rporecca,

MCIIO/IB30BAHUE COBPEMEHHBIX WHCTPYMCHTOB YNPABICHHS W OpraHusamud oOydeHus

(OTKpBITBIH JI0CTYN K HHpOpMAIMK B MIHTEpHETE, JJICKTPOHHBIC Ta/UKETHI IS Y4eObl



