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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuna «MounekyssipHas OUOJIOTHS pPacTeHU» BXOJUT B Iporpammy OakajaBpuara
«buorexnonorus pacrenuit» no HampasieHuto 35.03.04 «ArpoHomus» u usyuaercs B 4, 5
cemectpax 2, 3 KypcoB. JUCIUIUIMHY peann3yeT ArpoOHOTEXHOJOTHYECKUM JIeTTapTaMeHT.
JlucuMmimHa COCTOMT M3 5 pa3fenoB M 18 TeM M HampaBiieHA Ha M3YyYEHUE MOJIEKYJISIPHOM
OHMOJIOTMHM U TeHOMUKH, TCHOMOB PACTCHHI U MOJIEKYJISIPHBIX MEXaHHU3MOB

Ilenbto OCBOEHUS JUCHMIUIMHBL SBJISETCS 3HAKOMCTBO C OCHOBHBIMM  paseliaMu
MOJIEKYJISIPHON OHOJOTMH M T€HOMHKH; U BO3MOXHOCTSMHU, KOTOpPBIE€ OHU JAIOT Ui pEIICHUS
(yHIaMEHTAIBHBIX U MPUKJIAIHBIX TPOOJIEM U3YUCHUsI PACTUTEIbHBIX 00beKTOB. Cie10BaTeNbHO,
JTUCHUIUIMHA JaeT BO3MOKHOCTh CPOPMHUPOBATH Y CTYACHTOB YIIIyOJIGHHBIE 3HAHUS B OOJIACTH
TF€HOMOB PacTEHHUI U MOJIEKYJISIPHBIX MEXaHU3MaX aJanTallu.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenue aucuMIuiuHbl «MonekyaspHas OuOJIOTHS  pAacTEHU» HANpaBIEHO Ha
(dbopMupoBaHHEe y 00YYAIOIINXCS CICTYIOINUX KOMIIETEHIUH (YaCTH KOMITETEHIU):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HNHaukaTopbl 10CTHKEHHS] KOMIIEeTeHIIUT
Hugp Komnerenuus A PEI A N
(B paMKax JaHHOH THCUUTUIMHEI)
CnocobeH pemiats THIIOBBIE
N OIIK-1.1 JleMOHCTpHpPYET 3HAHUE OCHOBHBIX 3aKOHOB
3a7a4M Ipo(hecCHOHATBLHOM
., |MaTeMaTHYEeCKHX, €CTECTBEHOHAYYHBIX U OOLIETTPO(eCCHOHATBHBIX
JeATeTbHOCTH Ha OCHOBE 3HAHUH
JCLUIIIMH, HEOOXOAUMBIX AT PELICHHSI TUIIOBBIX 3a/a4 B
OCHOBHBIX 3aKOHOB
OIIK-1 00J1aCTH arpOHOMMU;
MaTeMaTHYECKUX U €CTECTBEHHBIX
OIIK-1.2 Mcnonp3yeT 3HaHHUsI OCHOBHBIX 3aKOHOB MaTEMaTHUYECKHUX
HayK ¢ IpUMECHEHUEM
1 €CTECTBEHHBIX HayK JUIS PEIICHUS CTAHIapTHHIX 3a7a4 B
nHpopMannoHHO-
., |arpoHoMuwy;
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
Crioco0eH K y4acTHIO B OIIK-5.1 YuacTByeT B IPOBEAECHUH IKCIEPUMEHTATBHBIX
MIPOBEICHUH YKCIIEPUMEHTAIbHBIX |MCCIIEIOBAaHUH B 00IaCTH arpOHOMHH TI0J] PYKOBOJICTBOM
OIIK-5 HCCIICIOBAaHUH B crieruaircTa 6oJiee BEICOKOM KBan(pUKaLny;
po¢eCCHOHATBHOM OIIK-5.2 Ucnonp3yeT KIacCUYecKUue U COBPEMEHHBIE METObI
JeATeIbHOCTH WCCIIEJOBAHMS B AT POHOMHUM;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuuruinHa «MonekyisipHas OHOJIOTHsSI PAacTeHHUH» OTHOCUTCS K 00s3aTeIbHOM YacTu
osoka 1 «/lucuuminnel (MOaysH)» 00pa30BaTeIbHON MPOrPaMMBbI BBICIIETO 0Opa30BaHUs.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIET0 O0pa30BaHUS OOyYaIOIIMECS TaKXKe
OCBaMBAIOT JIpyI'M€ JMCLUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIHE  JIOCTHKEHHUIO
3aIJIaHUPOBAHHBIX PE3yJIbTaTOB OCBOEHUS AUCHMILINHBI «MoseKyspHas OU0IOTrHsl pacTeHUI».

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTBylommue ITocnexyommue
HIngp Hanvenosanue uncﬁnl:mnﬂblyMol)l:ynn, HHCHHHJ]H?I{I/;IOLI)’JII/I,
KOMIIETeHIIHH 4 .
MPAKTHKH MPAKTHKH

CrnocoOeH peniaTh THIIOBEIC boranuka; IInomoBoacTBO;

OIK-1 3aauu podeccuoHaIbHON dusnka; OBOIIEBOJICTBO;
JESTEIIBHOCTU HA OCHOBE Opraanyeckast XUMHAS; ATpOXUMHS;
3HAHUI OCHOBHBIX 3aKOHOB Dusnyeckast ¥ KOJUIOUAHAS XUMusT, | OUTOMATOJIOI S,




IIpenmecTBYIOIINE IMocaenyrwomnue
Mudg Hanvenosanue HHCEI/IZ:[JII/IHLI?,MOI;II N nncunnnnfl)lil/;loa JIN
p KOMIIETEHIIUH . i, % i,
NMPaKTHKH MPAKTHKH
MaTeMaTHUYECKUX U Heopranunueckas u aHamuTH4deckass | DHTOMOJIOTHS;
€CTECTBCHHBIX HAYK C XUMUSL, Buorexnonorus;
MPUMEHCHUEM Maremaruka; Beenenue B
HH(POPMAIUOHHO- Buonornueckue 0CHOBBI OMOMH(DOPMATHKY;
KOMMYHHUKAIIHOHHBIX KyJNbTYpPHBIX PACTCHHI; TexHONOTMYECKAs MPAKTHUKA;
TEXHOJIOTHA 3eMIIeyCTpOCTBO;
I'enernka;
ATpO3KOJIOTHS;
OCHOBBI PKOHOMUKH U
MEHEIKMEHTA,
Wndopmarnka;
O3HaKOMUTENbHAS MPAKTHKA IO
OoTaHUKe;
O3HaKOMUTENbHAS PAKTHKA IO
3eMJIEYyCTPOMCTBY;
TexHoJorn4YecKas MpaKkTUKa;
O3HaKOMHUTENBHAS TIPAKTHKA T10
PacTeHneBoACTBO;
Croco0eH K y9acTHIO B OOTaHUKeE;
Arpoxumus;
MIPOBEICHIH O3HaKOMHUTENBHAS TIPAKTHKA T10
N OCHOBBI HAYYHBIX
9KCIEPUMEHTATBHBIX 3eMJICYCTPOWCTRBY; .
OIIK-5 . HCCIIEI0BAaHUI B arpOHOMMUHY;
HCCIICJOBAaHUI B [TouBoBeEcHNE C OCHOBAMU .
. 3ammTa pacTeHUH;
po¢eCCHOHATBHOM TeOJIOTHH;
Cenexiusa 1 CEMEHOBOJICTBO;
JIEeITEIbHOCTH BBenenue B ciennalbHOCTD;

buorexHonorus;

* - 3aM0NIHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OII BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmast TpyA0eMKOCTh TUCHUTUTHHBI «MOJIeKyJIsipHas OMOJIOTHSI PACTEHUI COCTABIISET «5» 3aUETHBIX CIUHUII.
Tabauya 4.1. Buowvl yuebHolU pabomvl no nepuooam 0C80eHUs 00pA308aMeNbHOU NPOCPAMMbL 8biCULE20 00pPA308aHUS OJisl OYHOU (HopMbl
00yuenus.

Bun yueOHoii padoThI BCEI'O, ak.u. 7 Cemecrp(-rn) 5

Konumaxmmnas paboma, ax.u. 96 45 51
Jlexuuu (JIK) 32 15 17
JlaGopartopusie pabotsl (JIP) 64 30 34

IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 63 22 41
Koumponw (sx3amen/3auem c oyenkou), ax.u. 21 5 16
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 180 72 108

3a4.el. 5 2 3

OOmiast TPyA0EMKOCTh AUCHUILTUHBI « MoJeKysipHasi OMOJIOTHSI PACTEHUI COCTABIISACT «5» 3aUE€THBIX €MHHII.
Tabnuya 4.2. Budwvl yuebHoti pabomul no nepuoodam 0c8oeHUs 06pa308amenbHOL NPOSPAMMbL 8bICULE20 00PA308aHUsL OJisl OYHO-3A0UHOU opMbl
00yueHusl.

Bun yueOHoii padoThI BCEIO, ak.u. 4 Cemeerp(-er) 5

Konumaxmmnas paboma, ax.u. 64 30 34
Jlexkuuu (JIK) 32 15 17
JlaGoparopusie pabotsl (JIP) 32 15 17

IMpaktuueckue/cemunapckue 3austust (C3) 0 0 0
Camocmosmenvhas paboma 0by4arowuxcs, ax.u. 96 32 64
Koumponw (sx3amen/3auem c oyenkou), ax.u. 20 10 10
Oomasi Tpy10eMKOCTh T CIHUIIUHbI aK.y. 180 72 108

3a4.e. 5 2 3




OO1mmast TPyA0EMKOCTh JUCIUILTUHBI « MOJIEKyIsipHasi OMOJIOTUSI PACTEHUI COCTABIISACT «S5» 3a4ETHBIX CMHHII.
Tabnuya 4.3. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 00PA308AMENbHOU NPOSPAMMbL BbICUIE20 00PA308aHUL O 3A0UHOU opmbl
00yueHus..

Buna yue6Hoii padoThI BCETO, ak.u. 7 Cemeerp(-er) 5
Konmaxmmnas paboma, ax.u. 20 12 8
Jleximn (JIK) 4 2 2
JlabopaTopusie pabots (JIP) 16 10 6
IIpaktnueckue/cemunapckue 3ansatus (C3) 0 0 0
CamocmosmenvHas paboma 0by4aowuxcs, ax.u. 152 56 96
Koumponw (sx3amen/3auem c oyenkoul), ax.u. 8 4 4
O01masi TPYI0eMKOCTh THCHHIITAHBI aK.4. 180 12 108
3a4.e1. 5 2 3




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Homep
pasgena

HaumenoBanue paznena
JMCHUILIHHBI

Copep:xanue pa3aesia (TeMbl)

Bun
yueOHoit
padoThI*

Paznen 1

CoBpeMeHHbIe
MOJIEKYJISIPHO-
T€HCTHYCCKUEC U TCHOMHBIC
METOAbI

11

[1IP-ananm3. UneHTH)UKAIAS TEHETHYECKIX
pecypcoB pacteHuil. U3yuenue ypoBHs
TEHETHYECKOT0 pa3HOOOpas3yst COPTOB KyJIbTypPHBIX
pacTeHui ¢ UCMONb30BAHUEM PA3ITHIHBIX
COBPEMEHHBIX KjlaccoB MosekyIsapHbIx (JJHK)
MapkepoB (SSR u SNP); reHoTHIIMPOBaHUIO
reHo()OHIOB PacTeHUH ¢ HCIIOIb30BaHUEM
TeHEeTUYECKOT0 KapTUPOBaHUs JIOKYCOB. BaxkHOCTB
ucnons3oBanusg nommmopdusrx THK mapkepos B
W3yYSHUH T€HETHYECKOI0 pa3HOO0pas3ust pacTeHHHH.

JIK, JIP

1.2

HoBble reHOMHBIE TEXHOJIOTHH [T MaCCOBOTO
TIapaJuIeIbHOTO BEICOKOCKOPOCTHOTO aHAIN3a
TCHOMOB IIJIs Pa3BUTHS U YITyUIICHNS] COBPEMEHHBIX
CEJICKIIMOHHBIX TPOTPaMM MOJICKYIISIPHOH
CEJICKIINH, HAIIPABJICHHbIX Ha CO3aHNE HOBBIX
COPTOB C JKEJIaEMBIMH NPU3HAKAMH, HATIPAMED
YCTOWYMBOCTHIO K OMOTUUECKUM M A0HOTHYECKUM
(axTopam cpeabl, C BEICOKOI MPOYKTUBHOCTBIO,
Ka4eCTBOM U JIpyTUMH NpH3HaKamu. M3yueHue
MHOXKECTBEHHBIX OpM (epMEeHTOB AJIs
XapaKTEePUCTUKU TEHOMOB U HCIIOJIb30BaHUE ITOTO
METO/a B aJJalITUBHOM cesleKuuu. 1louck romoaoros
(hepMEHTOB B KOMITBIOTEPHOH 0a3e JaHHBIX.

JIK, JIP

1.3

OCHOBBI TEHETHUCCKON MHIKCHEPHH:
PECTPUKIIMOHHEIIN aHAIN3, KIIOHHPOBAaHHUE,
THOpHUIM3AINA, ONpeeNiCHIe HYKICOTHIHBIX
nocienoBatenbHocter JJHK u PHK. Texnonorus
pexombunratHBIX JJHK. UHCTpYMEHTHI
TCHETHYCCKUX WH)KEHEPOB. XUMHUYCCKUH CHHTE3
TeHOB, CO3aHNE UCKYCCTBEHHBIX T€HETHUECKUX
nporpamM. Mcnonr3oBanue meroaa JJHK-
OTIEYaTKOB WM (PUHTEPIIPUHT TEXHOJIOTHI
(fingerprint technique) Uit M3yueHns: xapakrepa
pacnpenenenus MukpocareumutHeIX JJTHK 1
YCTaHOBIICHHS PA3IUYUN MEXKAY PACTHTEIEHBIMU
KYJNbTypamMu

JIK, JIP

Pazgen 2

OpraHu3anusi TeHOMOB
pacTeHui.

2.1

Cneunduxa oprannzanyy 1 GyHKIUH SICPHOTO,
XJIOpOMIACTHOIO ¥ MUTOXOHAPUAIIBHOTO T€HOMOB.
SnepHo-IMTOMIAa3MaTHYECKHE B3aUMOIECHCTBUSL.
I'ensl, KOHTpONMMpYIOIIKE SMOPHOTEHES,
(hopMHpOBaHHUE U ITOKOHU CEMSIH, TPOPACTAHNE
ceMsiH, {[BereTaTUBHBIN pOCT, IIBETEHUE,
MJIOJOHOLIEHHE, CTAPEHUE U CMEPTh PACTEHUH.
XnopomnacTHbIN U MUTOXOHPUAIbHBIA T€HOMBI.
I'eHbl XJI0pOIIIACTHOIO U MUTOXOHIPHUAILHOTO
TEHOMOB,JperyJisius UX SKCIPECCUH.
ITonyaBTOHOMHOCTB XJIOPOIUIACTOB U MUTOXOHIAPUH
B PACTUTENBHON KIIETKE. SIIepHO-XJIOPOIIACTHBIE U
SIIEPHO- MUTOXOHIpUANIbHbIE B3aUMOJICHCTBUS B
OuoreHe3e opraHesul.

JIK, JIP

2.2

IMocrTpanckpunuuonHoe peaakruposanre MTPHK.
My>kckasi CTepUIBHOCTb PACTEHUN — BaXKHBIH
WHCTPYMEHT IPH BBIBEJICHUH THOPHU/IOB.
XpOMOCOMBI — OCHOBHBIEYCTPYKTYpHBIE U
(yHKIMOHAIBHBIE KOMIOHEHTHI s1pa. CocTaB
CTPYKTypa XpOMaTHHA. XUMHUECKasi OpraHu3aIus:

JIK, JIP




Homep
pa3aeia

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

HYKJICHHOBBIC KUCJIOTHI 1 Oenku. VcTopus
OTKPBITHS U U3YUEHHS HYKJICMHOBBIX KHCIIOT.
Joxka3arenscTBa renerudeckoil pomu JTHK.
MerTo/bl €€ 3KCTPaKIUK U3 OHOJIOTHYECKOTO
MaTepHualia i CIIOCOOBI AeTIPOTCHHU3AIIH.
Kombresoit rerom mractug. CXomacTBo
IUTACTHIHOTO TPAHCKPHUIIIIHOHHOTO armapara ¢
OaKTepHaIbHBIM.

2.3

JHK — HOCHTENh HaCcIIeACTBEHHOM HH(OpMAIHU 1
n3MeHInBoCcTH. COBpEMEHHBIE TIPE/ICTABICHUS O
CTPYKType reHa. YTo Takoe T'eH C TeHETUYECKOH,
OMOXMMHUYECKON U MOJICKYJISIPHOI TOYEK 3pEHUsL.
LenTpanbHast 1orMa MOJIEKYJISIPHOW OUOJIOTHH.
OBOJIOLUS MOHATHS OJJUH Te€H — O/IUH (DEePMEHT.
IIpob6nema rereTHyeckoro Koaa. OCHOBHBIC ATAITBI
ero uzydenus. O01ue cBOWCTBa TeHETHYECKOTO
kojaa. ['mnoresa kauanus. PHK-aMuHOKHCTIOTHBIN
kox. [lepuunas crpykrypa JJHK. IlonunypunoBsie
1 TIOJIUITUPUMHUINHOBEIE (DParMEHTHI B MOJICKYJIax
JIHK u ux comouennoctb. CekBenuponanue JJHK.

JIK, JIP

24

CrpykTypa 5yKapHOTHYECKUX T€HOB. Y HUKAJIbHBIE
reHsl. [IoBTopsironIecs: reHbl U UX OHOJIOrHYecKast
poJb. YMEPEHHO MOBTOPSIOIUECS
nocnenoBarenbHocTu. CatenmnutHast JJHK.
ITanunnpowmsl. IIpepsiBUCTOE CTPOEHUE IE€HOB.
3HayeHue ux B 3Bomonuu. [lonBrxHbIE
TeHETUYECKUE 3JIEMEHTH TEHOMOB PaCTeHUH U
3BOJIIOLMS TeHOMOB.{MexaHu3m nepemMeleHus
MOOMIIBHBIX 3JIEMEHTOB. DJIEMEHTHl TCHOMOB
pacTeHui, IpeCTaBIIONHEe COO0H IPOTYKT
oOpartHOH TpaHCcKpunmy Kietounsx PHK
(peTpono30HsI U niceBoreHsl ). IloaBmKHBIE
JJIEMEHTSHI € ATMHHBIMHA KOHLIEBBIMU IIOBTOPaMH
(perpoTpancno3oHsl). MoeKyIsIpHbIE OCHOBBI
MyTaluil U KaHIIepOreHe3a.

JIK, JIP

Pazgen 3

MonexynspHsle
MEXaHU3MBI Iepeaaun
HaCJIEICTBEHHOM
nHpOPMAaNNN PaCTeHUH.

3.1

[lepenoc BemecTBa, YHEPTUN 1 HHPOpPMAIUU. Bruas
nepeaady reHeTHUecKor HHpopMaIuu
(perutuKaIyst, TPAHCKPUIIIHS U TPAHCIIIHS) U UX
MaTpUYHBIM MeXaHU3M. BUOCHHTE3 HYKJIEMHOBBIX
kucnort (peruukanus JJHK). KoncepBatusHslii u
JIK, I13 nadopmanuu pacTeHuil.
M0JIyKOHCEpBAaTUBHBIN MexaHu3M perukaunn JJHK
(paboter M. Mesenncona u Crais).
KomnnemeHTapHBIH MeXaHI3M, oOecricueHre
cnenu(UIHOCTH BOCIIPOM3BEACHNUS IIEPBUYHON
CTpYKTYpHhI nipu 6mocunaTesze JHK.

JIK, JIP

3.2

JHK-nonumepass! n ux Gpyskuun. OCHOBHBIE
npuUHUMIEI peruinkanui. Uannuanus neneit JJTHK.
Pacnueranue npoitnoi criupanu JJHK B xoze
peruKanyy. benkn, mpuHUMaronme yqactue B
uHuIManu. Ponb npaiimepa. Dtamn SJOHTauy u
MpepsIBUCTHIN (4enHouHbIH) cuHTe3 JJHK,
¢parmentsr Okazaku. JIHK-nmurasel. Permmcoma.
IToBpexxnenus u penapauus JHK. MerunupoBanue
u pectpukiys. Perunkanus pasnuussix JHK u eé
perynsanus. TeroMepHble NOCIEI0BATENbHOCTU
JHK. INospexaenus u penapanus JHK.
Pectpukius u Mmomuduranms JHK.

JIK, JIP

3.3

BrocunTe3 puOOHYKIEMHOBBIX KHCIIOT
(rpanckpunuust). CrpoeHue U GyHKIMU

JIK, JIP




Homep
pasaena

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

PHKnonumepa3ssl. Poib MpOMOTOpPHBIX y4acTKOB
onepoHa. L{uxn TpaHckpumnuu (cas3pIBaHUE C
JHK, naunmanus nerm PHK, snonranus,
TepMuHanus). CTpykTypa TPaHCKPUIITOHOB U
peryJisinus TPAaHCKPHUIILUHU Y TIPO-H DYKapHOT.
[IpoueccuHr nepBUYHBIX TPAHCKPUIITOB. Paznuuue
MIPOLIECCUHTA TPOKAPUOT H
3yKapuoT.fIloaMIMCTPOHHBIN MEXaHU3M
6uocunTe3a PHK. Madopmocomsr (padoTst A.C.
CrupuHa) 1 uabopMoMeps! (padotsr I'.I1.
I'eopruesa) kak nepBUYHbBIE (HOPMBI
CcyliecTBOBaHUsI HOBooOpa3oBanHbix PHK.

3.4

Crutaiicunr u ero Bunsl. Puoosumel. O6paTtHas
TpaHCKpHMNLus. bruocuHTes Oelka B KiIeTKe.
MaTpuuHbIii 1 HEMaTPUYHBIA MEXAHU3MBI U
uxYcootHorenue. CTpoeHue U GPyHKIMH PUOOCOM.
AMUHOAIWIBHBIN U NENTUNIBHBIA [IEHTPHI.
AXTHBaIsI aMHHOKHUCIIOT ¥ CBSI3BIBAHNE HX C
onpeaeneHHbiMu TPHK. Xapakrepuctuka
amuHoauni-TPHK-cunTteras: MonekymspHas Macca,
cHenu(UIHOCTD, TAOMITBPHOCTD, YHUCIIO 000POTOB,
JIOKaJIN3aIMs B KJIETKE, aJUIOCTEPHIECKas
perysnus akTuBHOCTH npH nocpenctse TPHK.
Awmunoarmuin-TPHK, ux ctpykrypa, cBoiicTBa u
(GYHKIMH.

JIK, JIP

3.5

BenkoBsie akTopbl OHocuHTE3a Oenka. Jrarn
MHUIMAIIE U 00pa30BaHKE TPAHCIUPYIOIICH
pudocoMBL. DTarsl AMoHraImu. [locTymieHue
amuHoanui-TPHK B pubocomy.
KopgonaHnTHko0HOBOE B3auMoAeHCcTBHE. Peakiins
TpaHCHEeNTUANPOBaHUs. Ee XuMH3M U SHEpreTHKa.
Tpancnokanus. [lepenBrkeHne MaTPHIBI IPU
TpaHcokarwy. Tepm u Hanus. KogoHs! TepMuHAIN
1 TIOCIIEIOBATEIIFHOCTD COOBITHH.
[MocTTpaHCIAIMOHHBIE H3MEHEHHS (CBOpauYNBaHUE,
KOMITAPTMEHTAIU3AIMs U MoauduKaIus OSIKOB).

JIK, JIP

Pazngen 4

Perynanus sxcnpeccun
TEHOMOB PacTEHUI

4.1

YPOBHH PETYJIAIMN )KU3HEHHBIX NPOIIECCOB B
JKUBOU MPUPOJE: META0OTUTHBIN, ONIEPOHHBIMH,
KJIETOYHBIN, OPTraHU3MEHHBIHI U NOILYJISLUOHHBIN.
MeTtaOonuTHBII ypOBeHb perysinun. Perynsius
(bepMEHTATUBHBIX MTPOILIECCOB 32 CUET U3MEHEHHS
aKTHBHOCTH ()epPMEHTOB: HecieudpHuIecKas
(remmepatypa, pH, MoHHas cwia U T.1.) 1
crienuduyeckas (M30cTepuyeckas u
aJuToCTepUUecKas), peryJsinus oOMeHa CHHTe3a
(depMeHTOB (MHIYKIUS U penpeccust). OnepoHHbIH
ypoBeHb peryisinuu. CTpoeHHe onepoHa.

JIK, JIP

4.2

Ponb nmpomoTopa, oneparopa u reHa peryistopa.
DHxaHcepbl. MeXaHU3M JIEHCTBUS JTAKTO3HOTO
orepoHa. KatabonuTHas penpeccus u posb TAMO®.
MexaHu3M IeHCTBUS TPUIITOPAHOBOTO OTIEPOHA.
Attenyanus. [IpuHnmn o6paTHO# cBS3H B
peryisiun oOMeHa BemecTB. KitleTogHbI ypoBeHb
perynsuun. [IpoHuIIaeMoCTh MI1a3MaTHYEeCKON 1
KJIETOYHOH MeMOpaH. TpaHcmopT MeTaboIUTOB B
KJIETKE. S|IepHO-IIUTOIIa3MaTHYECKUE OTHOLICHHUS
B KJIETKE. PeryJsiius sKCnpeccuu reHoB MyTeM
albTepHATUBHOIO crulaiicunra. TpaHc-criaiicuHr.

JIK, JIP

4.3

Perynsiuumst npu TpaHCIAIUKN 1
MOCTTPAHCISIUOHHOM ypoBHe. CUTHaJIbHbIE

JIK, JIP




Homep
pa3aeia

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

CHCTEMBI KJIETOK U IeJIbIX pacTeHuil. CUrHaIbHbIe
CHCTEMBI KJIETOK U LEJIbIX PACTEHUH, PELEIIHs U
TPaHCAYKLHsI BHYTPEHHUX M BHELTHUX CHI'HAJIOB
(puToropMOHBI, yMOpaJIbHASL 1 OMO3JIEKTPUYECKast
perymsinust). JIoHOpHO-aKIENITOPHBIE
B3aMMOJICHCTBHS KaK OCHOBA dHAOT€HHON
perymsinun (OTOCHHTE3a B CHCTEME PACTUTEIBHOTO
opranusmMa. MexaHusM 3HIOT€HHOU PeryJIsLny B
cucteme pacteHus. [IyTi moBbImenus

3¢ EeKTHBHOCTH UCTIONB30BAaHUS COTHEUHON
sHepruu npu porocunrese. CUCTEMBI PETYISLUHA U
WX MepapXusi B PACTEHUH

Pasnen 5

TexHoyOTMM Ha OCHOBE
napopmanuu w3 JJHK u
KYJIbTYp KJIETOK U TKaHEe!

5.1

I'eHHas uHXEHepUs PACTCHUNA: METOM0JIOTHUSL.
Tpanchopmanus pactenuit Ti-rua3smugoi u3
Agrobacterium tumefaciens. ®u3ndyeckue METOIbI
IIEPEHOCa TeHOB B PACTUTENIbHBIE KIETKH.
Bombapauposka Muxkpouactuiiamu. Ilpumenenue
PETIOPTEPHBIX TEHOB NPH TpaHC(HOPMAINH KIETOK
pacTeHuil. DKcIpeccus 4yKEpOIHBIX TEHOB B
pacTeHusX (BBIIECICHNAE Pa3INIHBIX IPOMOTOPOB H
HX UCTIONb30BaHUE, BBEACHUE UyKEPOIHBIX TCHOB B
xnoporactHyto JJHK). [Tomydenne TpaHCreHHBIX
pacTeHui He coieprKaIliX MapKepHBIX TCHOB.

JIK, JIP

5.2

I'ennast uHXkEHEPUS PACTEHUI: IPUMEHEHUE.
BeiBeeHUE pacTeHU, yCTONYMBBIX K HACEKOMBIM -
BpenuTensaM, BUpycam U repourunam. I[lomydenue
pacTeHui, IPOTUBOCTOSIIUX HEOIArONPUATHBIM
BozaericTBusaM HYJIK, I139crapenuro
(OKHCIUTENBHBIN CTpecc, COJIEBOM CTpecc,

CO3pCBaHUC HJIO,I[OB). H3menenne OKpPACKH IBETKOB.

M3meneHue nunieBoi HEHHOCTU PACTEHUH.

JIK, JIP

5.3

H3MeHeHre BKyca U BHEITHETO BUIA TUIOIOB.
Pactenns xak 6uopeaktopsl. dusnonorus
TpaHCTEeHHBIX pacTeHuid. [loydenue
XO3SIHCTBEHHO-IIEHHBIX TeHOTHITOB. [loHATHE 1
OIICHKAa BO3MOXKHOCTEH TeHHOI WH)XKEHEPUH Ha
coBpemeHHOM 7Tare. Co3nanue
repOUINI0YCTOMYNBBIX pacTeHuid. [loBbIIeHHE

3¢ GEKTHBHOCTH OMOJIOTHYECKOM a30TQHKCALINY,
¢dorocunresa. [Tonyyenue pacTeHuil ¢ HOBBIMH
CBOMCTBaMH, OCHOBHBIE TIPOOJIEMBI UX
0€30MacHOCTH. YIIbTypa H30JIHPOBAHHBIX KIIECTOK,
TKaHEH W OPTaHOB, pEereHepalns pacCTCHUH,
MHUKPOKJIOHAIEHOE Pa3MHOKEHHUE, TIOTYICHUE
KJICTOYHBIX KYJIbTYp — MIPOAYIICHTOB IEHHBIX
BemecTB. KiieTku pacteHui in vitro.
HemuddepeHnmanus pacTUTEIEHON KISTKH in Vitro
1 GOPMHUPOBAHHUE MOIYJIAUH MPOTH(EPUPYIOIITIX
kieTok. CTpyKTypHBIE ¥ (PyHKIIMOHAIEHBIE
0COOEHHOCTH KJIETOK PacTeHHUH in Vitro.
I'eTeporeHHOCTh 1 ACHHXPOHHOCTD MOMYJISIIIN
KJIETOK pacTeHHUI BHe opraHusma. M3onmnpoBaHHbIe
MPOTOIIACTHI KJIETOK pacTeHuil. Mcnonb3oBanue
KJIETOK PACTEHUH in Vitro KaKk MOJIEJIbHOM CHCTEMBI
B (DM3HOJIOTHYECKNX HCCIICAOBaHUSIX U B
OMOTEXHOJIOTHU

JIK, JIP

npaKmuquKue/ceMuHapcxue 3AHAMUAL.

* - 3anonHserca Tonpko no QUHOM popme obyuenns: JIK — nekyuu; JIP — na6opamophuie pabomui, C3 —




6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHameHue ayauTopun

CrnenuajJu3upoBaHHOe
yueOHOe/1adopaTopHoOe
o0opynoBanmue, [10 u
MaTepHaIbI 1JIs1 0CBOECHHS
AUCHUTLITUHBI
(mpu He0OXOAUMOCTH)

AyauTopus JIs IPOBEICHUS 3aHATHN
JIEKIIMOHHOTO THUIIA, OCHAIIICHHAS

Kommiext
CIIELUATIM3UPOBAHHON
MeOeIn; TEXHUUECKHE
Cpe/cTBa:
MYJIbTUMEANHHBIN
npoexTop EPSON EB-965,

JlexumonHast KOMIUIEKTOM CIleluanu3upoBaHHoi mebenu; | HoyTOyk, nuMeeTcs BBIXO B
JIOCKOM (3KpaHOM) U TEXHUYECKUMU uHTepHer. [Iporpammuoe
CpeICTBaMU MYJIbTUMEANA MTPE3CHTALIHIA. obecrieueHue: MpOayKThI
Microsoft (OC, maker
O(UCHBIX MPUITOKEHHH, B T.
1. MS Office/ Office 365,
Teams, Skype)
Kommnexr
CHEeIUAIU3UPOBAHHON
MeO0eJI; TEXHUYECKHE
cpenctBa: TepMorukiep
JUTSL aMIUTA(UKAITIH
HYKJIEHHOBBIX KucaoT T100
(T100 Thermal Cycler);
. JHK-ammudukarop
KommbroTepHslit Kace 11t MpOBeIeHUs
. «Tepuux» ¢ uppoBbIM
3aHSTHH, TPYMITOBBIX U WHIUBHIYyJTbHBIX HCIUTEeM:
KOHCYJIbTAINi, TEKYIIET0 KOHTPOJIS U ’
. 4 LA, eIy P Tpancummomunarop ECX-
KomnploTepHblil | MPOMEKYTOYHON aTTECTallUK, OCHAILICHHAS 15C; Ienpudyra
KJ1acc MepPCOHANTBHBIMU KOMIBIOTEpPaMU (B ’ pudy
KoJmyecTBe 16 mT.), JOCKOM (3KpaHOM) U Eppendolf 5418 ¢ poropowm
7 p F-45-18-11 B KOMILIIEKTE;
TEXHUYECKUMHU CPEICTBAMU MYJIbTUMEANA .
N Kamepsr Helicon nmst
Mpe3eHTalHH.
anektpodopesa; Uctounuk
nutanusa JJHK
Texuonorun; Becsr Ohaus
Scout Pro; MarauTtHas
MENIAIKA ¢ TI0JOTPEBOM
MR 3001 (Heidolph);
XonoaunsHuk buproca-6;
Ha6op no3atopoB — 15 mir.
Ayautopust IIsl CaMOCTOATEIbHOM paboThI
Tins oOydJaronuxcst (MOXKET UCIIOIb30BaThCS TS
. | MpOBeIeHNs CEMUHAPCKUX 3aHATUN U
CaMOCTOSITENIbHOM 9
KOHCYJIbTaIMi ), OCHAILIIEHHAs] KOMILJIEKTOM
paboTHI

CreMaNIU3UPOBaHHON MeOenu U
KoMmbroTepami ¢ goctynoM B SUOC.

* - ayIUTOPHS JJIsI CAMOCTOSTENIbHOM paboThl oOyuaromuxcs ykaspiaercs OBA3ATEJIIBHO!
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7. YHEBHO-METOJUWYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUIIJINHBI

Ocnoenas numepamypa:

1. IIpUHIMIBIIMETOIBIOMOX UMHUUHUMOJIEKY I PHOM O OO I : yueOHOeIOoco0ne/ o
penakuuei K. Yuncon, k. Yonkep ; nepeBoa ¢ anrnuiickoro T. I1. Moconosoit,E. HO.
bozenek-Pemernsak. — 3-e u3a. — Mocksa : Jlabopatopust 3uanuii, 2020. — 855 ¢. — ISBN
978-5-00101-786-8. — TekcT : anekTpoHHBIH // JIaHb : 3JEKTPOHHO- OMOIMOTEYHAS CUCTEMa. —
URL.: https://e.lanbook.com/book/151579

2. Monexynsaprasounonorus.[Ipaktukym:yaeonoenocoouemisisy3os/A.C.Konnues [u ap.]
; mox penakuuen A. C. KonnueBa. — 2-e u3n. — Mocksa : UznarensctBo FOpaiit, 2021. — 169
c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-12544-3. — Texkcr : anextponssiii // DbC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/475012
Hononnumenvnas numepamypa:

1. baxxenoa, 1. A.OcHoBBIMOJIEKYIsIpHONHOHOIOTHH. T eopusuIipakTHKa: yaeOHOE Toco0ue
st By30B / . A. baxxenosa, T. A. Ky3neuoBa. — 2-e uzj., crep. — Cankr- [lerepOypr : Jlans,
2021. — 140 c. — ISBN 978-5-8114-6787-7. — TekcT : 21eKTpOHHBII // JIaHb : AJIEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/152444

2. Konnues,A.C.MonekynspHasounonorus:yaeoOHukuisisy308/A.C. Konnyes,[ . A.
CeBactbsiHoBa, U. JI. [IBeTkOB. — 5-¢ u31. — Mocksa : M3narensctBo FOpaiit, 2021. — 422 c.
— (Bsicmiee obpazoBanue). — ISBN 978-5-534-13468-1. — Texkcrt : anekrponHsii // 9bC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/459165
Pecypcwi ungpopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:

1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYJEHTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnekTpoHHO-O0mOMMoTeunas cucrema PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YuuBepcuteTckas 6ubianoreka onnann» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbraHT cTtyaeHTay www.studentlibrary.ru

- OBC «Tpounxkuii MmocT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- OJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATHUBHO-TEXHUYECKOUN IOKYMEHTAIIUH
http://docs.cntd.ru/

- mouckoBas cuctema SJunekc https://www.yandex.ru/

- mouckoBas cucteMa Google https://www.google.ru/

- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 camocmosamenvbHou pabomul 0OY4aAOWUXCsL NPU
0C80eHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nexnuii mo aucuuruimae « MoneKyisipHast OMOJIOTHST PACTCHHIN.

* - Bce yueOHO-METOIMYECKUE MaTepualbl AJIi CaMOCTOSTENbHON pabOThl 00yUYaroIuXCs
pasMelarTcs B COOTBETCTBUH C JHCTBYIOIUM MOPAIKOM Ha cTpanule auciuminasl B TYUC!
8. OLIEHOYHBIE MATEPHUAJIBI U BAJLJIbHO-PEUTUHIOBASI CUCTEMA

OIIEHUBAHHMS YPOBHSI C®OPMHPOBAHHOCTH KOMIETEHIOUNA TIO
JUCIUIIVIMHE

OneHouHble MaTepualibl U OaUIbHO-PEUTHHTOBas cHCTeMa® OIlCHHBAHUS YpPOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIUN (YacTH KOMIETEHIIUN) 10 MTOTaM OCBOCHUS JIUCIUIUIMHBI
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«MomnekynsipHasi OMOJIOTHsI pacTeHMI» TpeacTaBieHbl B [IpumokeHun k Hacrosiieit Paboueit
nporpamme AUCIUTUINHBL.

* - OM u BPC dpopmMupyroTcss Ha OCHOBaHUHU TPeOOBAaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.
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