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HaumeHnoBanmne TUCIUININHBI

Hcropusi 1 METOIOJIOT UL HAYYHOU arpOHOMUU

O0BEéM TUCHHUIIIUHBI,
3E/ak.u.

5 3E (180 yacoB)

COJAEPKAHHUE JTUCIUAITJIMHbI

Pa3gennl

Tembl

Paznen 1. Uctoku
BO3HUKHOBEHHUSI U JTallbl
Pa3BUTHSA TEOPETUIECKUX
OCHOB HaYYHOU arpOHOMHUH

Tema 1.1. Bo3HUKHOBEHHE HAYYHON arpOHOMHH, KaK
pe3yNbTaT oOpalieHus: ECTECTBO3HAHUS K MpolIeMam
YXyAIICHUS TIPOIOBOJIBCTBEHHOTO CHA0KEHHUS PACTYIIETO
TOPOJICKOTO HACEICHUS

Pa3nen 2. MeToabl CHCTEMHBIX
HCCIIEA0BAHUMN B arPOHOMUH

Tema 2.1. Jlornueckre OCHOBBI HAYYHOU NIEATEITLHOCTH (HA
IpUMepe UCCIIETOBaHMSI OOBEKTOB arPOHOMHUH,
METOJI0JIOTHSI CPABHUTENIbHBIX UCCIIETOBAHUIA.
CpaBHI/ITeHBHBIe HCCJIICOOBaHMA HA YaCTOTHOM YPOBHC.
CpaBHeHHE pa3BepHYTOE U JIOKAIbHOE.

Tema 2.2. CriocoOBI aIeKBaTHOCTH MaTEMAaTUUYECKUX
MOJIeJIeH U CUCTEeM 0TOOpa MPoO 0OBEKTY MCCIEAOBAHHH.
Mopenp 4aCTOTHOTO pacIipeieieHus Kak 0a3oBast
XapaKTEPUCTHKA JUISI CTATUCTHYECKOTO OMHMCAHKS 00BEKTa
CpaBHI/ITe.HBHbIX I/ICCJ'IGI[OBaHI/II\/'I

Paznen 3. CoBpeMeHHBIE
poOJIEeMBbI B arpOHOMUH U
OCHOBHBIC HAIIPABJICHHS
MOUCKA UX PELICHUS

Tema 3.1. IlonsiTie 0 HayyHOU IpobOIEMe U 0OOCHOBAHUU €€
MeTo10B penteHus. CoBpeMeHHbIC HayYHbIE TPOOIEMBI
semienenus. DopmynupoBaHue HayqHOH (paboueit)
TUITOTE3bI ccneoBanus. [loHaTHe 1aHa 1 IporpaMMBI
uccnenoBanuii. CTpyKTypHbIE OCOOCHHOCTH IUIAHOB
MAarucTepCcKON qUCCEepTaIU.

Tema 3.2. IInaHupoBaHue 3aTpaT Ha HAyYHOE
uccienoBaHie. Merononornyeckue ocCOOEHHOCTH pacyera
HKOHOMHYECKON 1 OnosHepreTnyeckoit apekruBHoCTH
IIPOBE/IEHHBIX UCCIIEJOBAaHUI

HaumenoBanue JUCHHUIIIMHBI

WNudopmaninoHHble TEXHOJIOTHH

O0BbEéM TUCUUIJIMHBI,
3E/ak.u.

3 3E (108 gaca)

COJAEPKAHUE JTUCIMITJIMHBI

Pa3znennl

TeMBbI

Pasnen 1. Poms
MH(POPMALIMOHHBIX TEXHOJIOTHH
B Pa3BUTHUU COBPEMEHHOTO
oOmectBa. [Torarue
MH(POPMALIMOHHON CUCTEMBI

(MC).

Tema 1.1. KpaTtkas ucropuyeckas crnpaBka. Mabopmarus
u ynpasieare. OCHOBHBIE TPOIECCHI IPeoOpa3oBaHus
nH(popManuu. ITarnsl pa3BUTHS HHHOPMAITMOHHBIX
TexHosoruii. KommnsrorepHsie HHPOPMAITMOHHBIX
TEXHOJIOTUH U UX BUIBIL.

Tema 1.2. OcHOBHOE Ha3zHaueHUE WH(OPMAITHOHHBIX
cucteM. [Torpe6HOoCTH MHDOpMAITMOHHBIX cucTeM. CHHTE3
u pgexomno3unust UC. Monenu MC. XKusuennsiii nuki VUC.

Tema 1.3. I'eonnopmainoHHbIE CHCTEMBI.
WudopmanroHHbie TeXHOIOTHU. Buibl HHGOPMaLIMOHHBIX
TEXHOJIOTHH.

Pa3znen 2. Ctpykrypbl
XpaHEHUs U METOJIbl JOCTyIa

Tewma 2.1. Cuctemst 06pabotku qanasix (COJL). DaiinoBeie
CHCTeMbl 00pPaOOTKU JAHHBIX U TCHAEHIIMU UX PA3BUTHA.
Crpyktyps! gansbix uist @CO/I u MeToasl 10CTyIA.




Tema 2.2. Mozaenb mpocToro mociae10BaTeabHOro Qaiina.
WNunekcHas opranuzamnus ¢aitina. MeToas! moucka

B nHjekce. Opranusanus npsMoro 10cTymna. AJIropuTmsl
XELINPOBAHHUS.

Tema 2.3 O6paboTka nepenoaHeHuid. CrimckoBast
opranuzanus. J[Bonunoe nepeBo. COanaHCUpOBaHHbBIC
nepeBbsi. B-nepeBo.

Pa3nen 3. DBosonus pa3BUTHS
UH(OPMAIIMOHHBIX CUCTEM
u 0a3 JaHHBIX

Tema 3.1. Panaue nogxose! k opranuzanuu bJl. Cucremsi,
OCHOBAHHLIC HA I/IHBepTI/IpOBaHHbIX CIIUCKax,
nepapxuyeckue u ceresbie CYBJI.

Tema 3.2. CuiibHBIE MECTA U HEIOCTATKA PAHHUX CUCTEM.
OcHOBHBIE 0COOEHHOCTH CHUCTEM, OCHOBAHHBIX

Ha MHBEPTUPOBAHHBIX CITUCKaX. MaHUITYIMPOBAHHE
JAaHHBIMU.

Tema 3.3. Uepapxudeckue CTPYKTYpPbI TaHHBIX.
ManunynupoBaHue JaHHbIMU. OrpaHUYeHHs LIETOCTHOCTH.
CeteBble CUCTEMBI

Pasznen 4. Konnenmusa 6a3
nauabix (B).

Tema 4.1. OcHoBHbIe MOHATUA 0a3 maHHBIX. CBolicTBa B/J.
TpeboBanus k opranuzanuu bJl. bank naHHbIX.
KoMmoHeHThl 6aHKa TaHHBIX. A IMUHUCTPATOp OaHKa
naHHbIX. Cuctema ynpasienus 6azoi qanubix (CYB).
YpoBHU TIpe/ICTaBICHHUS TaHHBIX.

Tema 4.2. KusuenHnii uuki b1, [Tpouece
npoektupoBanus b/l [TpuHIMN HUCXOIALIErO
MIPOEKTUPOBAHUS  C MOCIEAOBATEIIbHBIMA  UTEPALUSMU.
[TpoekTHas skcriepTH3a. AHAIU3 TPEOOBAHUIA.

HaumeHnoBanmne TUCIUININHBI

[IpodeccnoHabHBI HHOCTPAHHBIN S3BIK

O0BbEéM TUCUUIIMHBI,
3E/ak.u.

6 3E (216 gac.)

COJEPKAHUE JTUCIIUITJIMHbI

Pa3gennl

Tembl

Pazgen 1. Beenenue

Tema 1.1. Parts of Speech

Tema 1.2. English Sentence. Word Order

Pazpnen 2. I'pammatuka

Tema 2.1. The Verb. The Verb «to be». The Verb «to be» in
the
Present Simple and Past Simple Tenses

Tema 2.2. «There + be» Construction. The verb «to have»

Tema 2.3. English Tenses Active. The Present Simple Tense

Tewma 2.4. The Past Simple Tense

Tewma 2.5. The Future Simple Tense

Tewma 2.6. The Continuous Tense (Present, Past and Future)

Tewma 2.7. The Perfect Tense (Present, Past and Future)

Tewma 2.8. The Sequence of Tenses

Tema 2.9. The Pronoun

Tema 2.10. The Noun. Number, Case

Tewma 2.11. The Article (definite, indefinite, zero)

Pazgen 3. Jlekcuka

Tewma 3.1. Everyday English: Social expressions

Tema 3.2. Everyday English: Making conversation




| Tema 3.3. Everyday English: Saying when

HaumeHnoBanmne TUCIUININHBI

HNHCcTpyMEHTaIbHBIE METOIBI UCCIEA0BAHMI

O0BEéM TUCHHUIIIUHBI,
3E/ak.u.

5 3E (180 gaca)

COJAEPKAHHUE JTUCIUITJIMHBI

Pa3znennl

TeMBbI

Pasznen 1. O0Owue monoxeHus

Tema 1.1. Knaccugukaiums HHCTpyMEHTAIbHBIX METOJIOB
rccaea0BaHusl 00bEKTOB OKpPYXKAIOIIeH cpeIbl, mpoOooToop,
poOONOATrOTOBKA, pa3/ieliecHHe U KOHIIEHTPUPOBAHHE.

Tema 1.2. U3mepenne (onpenenenue), oopadboTka TaHHBIX,
BBIBOJBI U OTUCT, IPCACTABJICHUC O XCMOMCTPHKCE.

Pasnen 2. AtoMHO-
abcopOImoHHas
CHIEKTPOMETPHUS

Tema 2.1. TeopeTndeckre OCHOBBI METO/Ia ATOMHO-
SMUCCHOHHOH CIIEKTPOMETPUHU, UCTOYHUKHU U3IIy4YCHHUS,
HCIIOJIh3YEMBIE B AaTOMHO-OMUCCHOHHOM CTIEKTPOMETPHH.

Tema 2.2. TeopeTnueckue OCHOBBI METO/1a AaTOMHO-
a0COpPOITMOHHON CIIEKTPOMETPHUH, YCTPOMCTBO aTOMHO-
a0COpPOLIMOHHBIX CLIEKTPOMETPOB, BOBMOKHOCTH METO/1a
ATOMHO-a0COpPOITMOHHON CTIEKTPOMETPHH.

Tema 2.3 ATOMHO-a0COPOIIMOHHBIN METO/T OTIPEICIICHUS
CBHMHIIA B BO3/1yX€ B COOTBETCTBHHU C MEXTYHAPOIHBIM
crangaproM MCO 9855, onpeneneHue TSKEIbIX METAILIIOB B
MIOYBE B COOTBETCTBUHU C MEXITYHAPOIHBIM
cranaapToM.MMCO 11047, ananu3 nuiieBbIX NPOIyKTOB,
aHaJIM3 OMOJIOTHYECKUX 00pa3IloB.

Pazgen 3. CniekTpanbHbie
METO/IBI aHAIIN3a

Tema 3.1. UadpakpacHasi CIEKTPOCKOMHS,
yibTpaduoIeTOBas CIIEKTPOCKOIHS, CIEKTPOCKOMUS
SICPHOTO MAarHUTHOT'O PE30HAHCA, ra30-KHUIKOCTHAs
xpoMarorpadusi, BBICOKOd(PPEeKTHBHAS KUIKOCTHAS
Xpomatorpadusi, Macc-ClIeKTPOMETPHSI, XpOMaTO-Macc-
CHEKTPOMETpHUS

Paznen 4. DnexrpoxumMuueckue
METO/IBI aHAIIN3a

Tema 4.1. TeopeTnueckre OCHOBBI JIEKTPOXUMUYECKUX
MCTOHOB aHAJIM34a, IOTCHIIUMOMCTPHS, BOJIbTAMIICPOMETPUS,
BO3MO>KHOCTH JIEKTPOXUMHYECKUX METOJOB ISl aHaIn3a
00BEKTOB OKPYXKAIOIIEH CPeJIbl, ONPEACIICHHE MaCCOBOM
IO HUTPAT-HOHOB B IPOAYKTaX PaCTUTEIHLHOIO
MIPOUCXOXKIACHHUSL.

Tema 4.2. OnpeneneHue o1a B MUIIEBBIX TPOAYKTaX U
HpO,Z[OBOJII:CTBeHHOM CprI:e BOHBT&MHGpOMeTpI/I‘IeCKHM
METOJIOM.

Pazgen 5. Xpomatorpadus

Tema 5.1. TeopeTnueckue OCHOBBI XpoMaTorpadguu Kak
METO/1a pa3/IeeHNsI U ONPEIEIEeHIs] XHMUYECKIX BEIIECTB,
ra30-KUJKOCTHas Xpomatorpadusi, BeiIcoko3(dexTrBHas
XKUIKOCTHAsE XpoMaTorpadusi, HOHHas XpoMartorpadus,
Macc-CHEeKTPOMETPHsL, XPOMATO-MacC-CIIEKTPOMETPHS,
OIIpeZIeTICHUE coaep KaHusI I(UPHBIX Macell, OIpe/IeIICHIE
AHHOHOB.

HaumeHnoBanmne TUCIUININHBI

MartemMaTuueckoe MOACIIUPOBAHUC U IPOCKTUPOBAHUC

O0BEéM TUCHHUIIIHHBI,
3E/ak.u.

4 3E (144 gaca)




COJAEPKAHUE JTUCIMITJIMHBI

Pa3znennl

TeMBbI

Pazgen 1. Metononoruueckue
1 TEOPETUYECKHE OCHOBHI
MOJEIIUPOBAHUS U
MIPOCKTUPOBAHUS.

Tema 1.1. IloHATHE O MOAENAX U MOAETUPOBAHUU.
3HayeHHEe MOJIETUPOBAHMSI B HAYUHBIX UCCIIEOBAaHUIX 10
arpoHoMuu. CTpyKTypa ¥ (PyHKIIMH MOJICIH.

Tema 1.2. Cioco6s! mocTpoenus moaenu. Kimaccudukamms
MaTEMaTHYECKUX MOJIENICH U UX XapaKTePUCTHKA!
omucaTeNbHbIC (IMIUPUIECCKUE) H O0OBSICHUTEIIBHBIC
(TeOpeTI/I‘-IeCKI/Ie), OIITUMHU3AITMOHHBIC U UMHUTAIITMOHHBIC,
CTaTUCTHUYECKUE U JUHAMHUYCCKUE, TETCPMHUHUCTUICCKUE 1
CTOXaCTHYECKHE.

Tema 1.3. CpoiictBa moaenu. [I[puHIUIIBI MOAETUPOBAHUS.
[IpeoOpazoBanre MaTEMaTHIECKONH MOJICIH B
KOMITHIOTEPHYIO MOJIEITb

Pazgen 2. MoaenupoBanue
IJI0JJOPOIUS TIOYB

Tema 2.1. Ananu3 cBOMCTB II0YB KaK 00ObeKTa
MOJCIIMPOBAHUS UX TII00poAus. [I[pHanHHO-CIIeICTBEHHBIC
CBSI3U U 3aBUCUMOCTH, IOJI0KEHHbBIE B OCHOBY MOJIEJIEH
MTOYBEHHOTO TIJIOIOPOIHSI.

Tema 2.2. 3aBUCHUMOCTB YpOKasi CEIbCKOXO35IICTBEHHBIX
KyJIbTYp OT CBOMCTB M IOKa3aTesel II0A0pOAns I0YB U UX
000CHOBaHHUE /7151 BKJIIOUCHHSI B MOJIEIIb.

Paznen 3. MonenupoBanue B
3alllUTe PaCTCHUMN

Tema 3.1. TeopeTnueckue OCHOBBI pa3padOTKU MPOTHO30B B
3amute pacteHui. [lostue o purocanurapHom u
HKOJIOTUYECKOM MOHUTOPHUHTE.

Tema 3.2. Ilonydyenue nHGOpMAITUH TSI TOCTIETYIOIEr0
MO/JICJINPOBAHUS U IPOrHO3UPOBaHUsL. J[Ba ypOBHS
IIpOrHo3upoBaHusi. OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOMN
TEOPHUH JOJITOCPOUYHBIX IPOIHO30B B 3ALUTE PACTCHUM.

Tema 3.3. Pa3paboTka KpaTKOCPOUHBIX MPOTHO30B Pa3BUTHUS
BPCAHBIX OPraHU3MOB. KOMHBIOTGpHOG MOZACIINPOBAHUC B
3aluTe.

Pazgen 4. MopaenupoBanue
arpo3KOCUCTEM

Tema 4.1. M.A. MuTuepiux 1 nepBble MaTeEMaTHUYECKHE
MoJiesId B arpoHOMuu. OnucaHue ConpsKeHHOCTH
PEryINpYEMBIX [TOKA3aTENEN arpo’KOCUCTEMEI C €€
IPOAYKTUBHOCTBIO HA OCHOBE PErPECCUOHHBIX (JIMHEHHBIX U
HEJMHENHBIX) MOJIeTICH.

Tema 4.2. Monens arpodurorieno3za. Mojaenu cucrem
YAOOpEHUS U 3alIUThl paCTEHUH, 00paOOTKH MTOYBHI.
Hcnonp3oBaHne MOACTUPOBAHUS B TIPAKTHKE
PETYJIHPOBAHMS COPHOT'O KOMIIOHEHTa arpoUTOIIEHO30B.

HaumenoBanue JUCHHUIIIIMHBI

MoutekynspHast OMOJIOTHS 1 TCHOMHKA paCTEHUN

O0BbEéM TUCUUIJIMHBI,
3E/ak.4.

4 3E (144 4aca)

COJAEPKAHUE JTUCIUITJIMHBI

Pa3zpennl

TeMBbI

Paznen 1. Monekynsipabie
MEXaHU3MBI [Iepelaun
HacJIeICTBEHHOU nH(popManuu
pacTeHui

Tema 1.1. OCHOBBI MOJIEKYJISIPHOM T'€HETUKH.

Tema 1.2. CtpoeHne U QyHKIUHU OEIKOB.

Tewma 1.3. O0mas cxema peanu3anuu reHeTHISCKOM
uHpOpMaLIUH.




Tema 1.4. MonekyIsIpHO-TE€HETHUECKHE OCHOBBI CITIOCOO0B
JIeJICHHS] KJISTKH.

Tema 1.5. CtpoeHue u GyHKIIMH XPOMOCOM.

Paznen 2. CoBpeMeHHBIE
MOHGKyJIHpHO-I‘eHeTI/I‘IeCKI/Ie n
T€HOMHBIE METOIBI

Tewma 2.1. HopMbl 1 MeTO b1 JTAOOPATOPHOM TMAarHOCTHKH.

Tewma 2.2. I111P-ananu3. (Mmogudukamuu merona I11P).

Tema 2.3. Dnexkrpodope3 HyKIEHHOBBIX KUCIOT.

Tema 2.4. IlousiTHE TEHOMUKA.

Tewma 2.5. CeKBEeHUpPOBAHUE.

Tema 2.6. PacTUTEILHEIN T'€HOM U €TI0 aHAJIH3.

Pa3nen 3. Texuonoruu Ha
ocHoe nHpopmanuu u3 JHK
U KYJbTYp KJIETOK U TKaHen
(reHHasi MTH)KEHEPUS PaCTEHUI)

Tema 3.1. Mapkep-accOLIMUPOBAHHAS CEIEKIIHSI.

Tema 3.2. Co3znaHue TpaHCTEHHBIX PACTEHUM, YCTOWUUBBIX
K a0MOTHYECKUM U OMOTHYECKUM (haKTOpaM.

HaumeHnoBanmne TUCIUININHBI

Plant proteomics and metabolomics / IIporeomuka u
MeTab0JIOMHUKA pACTEHUN

O0BbEéM TUCUUIINHBI,
3E/ak.4.

4 3E (144 yaca)

COJAEPKXAHUE JUCIUIIJIMHbI

Pa3gennl

Tembl

Paznen 1. Ilporeomrika u
MeTa00I0OMHUKA KaK 4acTh
COBPEMEHHOM CUCTEMHOMN
OHOJIOT U

Tema 1.1. IIpoTreomuka Kak 4aCTh COBPEMEHHON CHCTEMHOM
6uonoruu. CoBpeMeHHOE COCTOsIHUE TPpoTeoMUKH. O0macTu
HNpUMEHEHHS IPOTEOMHOT0 aHanu3a. TexHomornueckas 6asa
IPOTEOMHKH

Tema 1.2. MeToibl CyOKJIETOYHOM MPOTECOMHKH.
bakrepuanbnas nporeomuka. PacturenbHas mpoTeoMuka.
Mertob! onpeesieHus: TOCTTPAHCIAIIMOHHON

Mo iuUKAIIH OEIKOB.

Tema 1.3. CtpyktypHas nporeomuka. IHTerpajibHbIe
ABTOMATU3UPOBAHHBIC TPOTEOMHBIE TIAT(HOPMEI,
MPOTEOMHO-T€HOMHO- TPAHCKPUIIIMOHHBIE MIaTHOPMBIL.
CucTtemMHBIN aHAIIU3.

Tema 2.1. Onpenenenue Macc-CIEKTPOMETPHH.
TexHonornueckas 6a3za Macc-ClieKTPOMETPHH.
CoBpeMeHHOe cOCTOsTHHE MpoOsieMbl. O01acTH MPUMEHEHHS
Macc-CIeKTPOMETPUHU B OMOJIOTHH.

Pasnen 2.
Tema 2.2. MeToabsl HOHU3AIMU MOJIEKYJISIPHBIX BEIIECTB.
XUMUKOOHOIOTHUECKAs s
Turnbl HOHOB, U30TONBI. DJIEKTPOHHBIN y1ap.
MacCCCIEKTPOMETPHSL.
Tema 2.3. Pagro4yacToTHbIE KBaIpYyIIOJIbHBIE aHAIN3ATOPbI
Y MOHHBIE JJOBYIIKH. MIOHHBIN IUKJIOTPOHHBIN PE30HAHC.
Mertonasl aHanM3a cMecel OEIKOB U MENTUI0B C
MCIIOJIb30BAHUEM MACCCIEKTPOMETPA.
Pasnen 3.

DnekTpodopeTHIEeCKUi 1
XxpomaTtorpadudeckuii aHaIu3
OEJIKOB.

Tema 3.1. ®U3HKO-XUMHUYECKHE OCHOBBI COBPEMEHHBIX
AIIEKTPOPOPETUIECKIX METOJIOB pa3/IelICeHUs OCIIKOB.

Pa3znen 4
DnexTpodopeTndecKuil u
XpoMarorpadudeckuii aHaIu3
OEIKOB.

Tema 4.1. ®U3UKO-XUMUYECKUE OCHOBBI COBPEMEHHBIX
3JEKTPOPOPETUUECKUX METOI0B pa3/ieJIeHUs OCITKOB.
Paznenenue no 3apsmy, no Macce, KOMOMHUPOBAHHbIE
METO/Ibl, HOCUTEIN U MaTPUIIbI AJISl JJIEKTPOPOPETUUECKOTO
pa3JeNneHusL.




Tema 4.2. OgHOMEpHBIH 311eKTpodOpe3 ¢ pa3IeIeHUEM 10
Macce B ACHATYPUPYIOLIUX yCIOBUAX. JIByMepHBIT
ANIEKTpOodope3: TEXHOIOTHS, OTPAHUICHHUS, METOIbI
BU3YalIH3aluu O0€IKOB, METOIbI MPOOOMOATOTOBKHY IS
MOCJIETYIOIIEr0 MaCCCIIEKTPOMETPUYECKOTO aHAIU3A.

Pasznen 5 MerabooMuka.

Tema 5.1. Merabomomuka. Metadonutsl B Kiierke. Oenka
JIOCTOBEPHOCTH JIaHHBIX 0 MeTabonuTax. Vcmnonp3oBanue
0a3 1o MeTaboauTaM U META0OJINYECKUE PEKOHCTPYKITHH.
CpaBuuTtenbHas MeTaboaoMuka. MeTaboIOMHBIN aHATH3 B
JIMAarHOCTHKE3a00JIeBaHUN PACTCHHIA.

HaumenoBanue JAUCHHUIIIMHBI

DU3NOIIOTUYECKUE U MOJIEKYJIIPHBIE MEXaHU3MBbI
YCTOMYHMBOCTH K CTPECCOBBIM YCIOBUAM

O0BbEéM TUCUUIIMHBI,
3E/ak.4.

6 3E (216 gaca)

COJAEPKAHUE JTUCIUITJIMHBI

Pa3znennl

TeMBbI

Paznen 1. Monekynsipabie
OCHOBBI PETYJIALUNA
PaCTUTEIBHBIX KJICTOYHBIX
CUCTEM

Tema 1.1. MonexynsipHble XapaKTEpUCTUKH OCHOBHBIX
(U3MOTIOrMUECKUX MPOLECCOB KIETKH. Perukanus,
penapanus, MOOMJIbHBIE 3JIEMEHTHL. TpaHCKpUIIHS U
OCHOBHBIC MEXAHU3MBbI PETYJISLUN TPAHCKPUIILIHUH.
Tpancmsanus. CTpyKTypHO-(DYHKIIMOHAIBHAS OpraHU3aIHs
OeKOBBIX MOJIEKYJT. OOIIMe TOHITHS (HU3HOTIOTUH
YCTOMYHMBOCTH PAaCTEHUU

Pa3nen 2. MonexynspHble U
(GU3MOIOTNYECKNEe MEXAHU3MBbI
YCTOMYMBOCTH PACTEHUN K
BOJHOMY H COJIEBOMY CTpeccaM

Tema 2.1. MuHepanbHbIN U BOIHBIH 00MeH. ONTUMH3AIUS
MUHEPAIbHOTO MUTAHUSI U BOJAHOTO PEXUMA y paCTEHUN
OTKPBITOTO U 3aIIUIIEHHOTO IrpyHTa. dU3nonornyeckue
MEXaHU3MBI QIANTAlUN PACTEHUH-ME30(PUTOB K 3acCyXe.
MexaHn3Mbl YCTOMYUBOCTH K COJIEBOMY CTPECCY.
HHTerpanus KJIETOYHBIX MEXAaHU3MOB YCTOWYUBOCTH K
BOJHOMY U COJIEBOMY CTpeccam

Pazgen 3. MexaHusmsl
YCTOMYMBOCTH PACTEHUN K
BBICOKUM U HU3KUM
TeMIeparypam

Tema 3.1. AKTUBHAs M TaCCUBHAsA CTPATETUH aIaNITAIlUH.
BrnusHue BBICOKUX Temreparyp HaQU3UOJIOTHYECKUE
MPOLECCHl paCTEHUM. ['€HbI TEIIOBOTrO IIOKA U UX
HCIIOJIB30BAHUC U1 CO3AaHUA CTPECC-TOJICPAHTHBIX
pacteHnii. PU3HOIOTUYECKHE U MOJIEKYJISIPHBIE MEXaHU3MBI
aJanTaluy PacCTEHU K MOPO3y

Pa3nen 4. MexaHusmel
YCTOMYMBOCTH PACTEHUN K
TUIMOKCHHU, TSKEIbIM
MeTaJuiaMm, 3arps3HEeHUI0
MIPUMECSMH aTMOC(hEpHI,
HEJIOCTAaTOYHOMY U
Ype3MEpHOMY OCBEILIEHUHU

Tema 4.1. BnusHue HeocTaTka KUCI0poaa Ha
dbusnoNornUecKre mporecchl. [ eHbl OENIKOB aHOKCHUU U
CO3/IaHME TOJICPAHTHBIX COPTOB pacTEeHU. Perysus
dorocuctemsl I u potocucremsl 1. Henuknmaeckuii u
IUKJIMYECKUE yTH A1eKTpoHOB B D TLI xioporiacTos.
Perynsauus anteHHOro Komruiekca. Pojib KapOTUHOMIOB B
3AIIATHBIX PEAKIUAX

Panen 5. MonekyisapHbie 1
¢bu3HoNIOrNYecKkre MeXaHU3MbI
YCTOMYUBOCTH K
OMOTHYECKOMY CTPECCy

Tema 5.1. Teopus ren Ha re. ['eHbl yCTOHYMBOCTH.
[Tpaitmunr. Ponre PHK-unTepdepenium B mogaBieHun
BUPYCHOM MH(pekuuu. Peakuns cBepXuyBCTBUTEIBHOCTH

HaumenoBanue JUCHHUIIIMHBI

["erHas mHXEHEPHS (peIaKTUPOBAHNE TEHOMOB)

O0béM qucHUILUINHBI, 3E/aK 4.

6 3E (216 gaca)




COJAEPKAHUE JTUCIMITJIMHBI

Pa3gennl

Tembl

Paznen 1. [lpunuuns! u
METOJBI T€HETHUESCKON
WH)KCHEPUHU.

Tema 1.1. HayuHble npUHIMIIBI, TEOPETUUECKUE OCHOBBI U
npakTuyeckue npueMsl nonyuenuss [ MO. ['eHbl u MmapKkepHbIe
cucTeMbl. BekTophl nepeHoca reHeTuyecKor HHpOpMaInu.

Tewma 1.2. Metonb! Tpancopmanuu kinetok. [lonsarue o
reHeTH4ecKr MoauduuupoBaHHbIXx oprann3max (IMO). TMO
1 1pobJIeMa MUMIEBBIX PECYPCOB YEIIOBEYECTBA.

Pa3nen 2. Metoanl
HOHy‘IeHI/IH TpaHCI‘eHHI:IX
OpraHU3MOB

Tema 2.1. Dkcnpeccus v reHeTHYeCKast CTAOMILHOCTD
qyKEPOTHBIX TCHOB B TEHOME TPAaHCPOPMHPOBAHHBIX
OpPTaHW3MOB.

Tema 2.2. UcnionpzoBanue I'MO B CeTbCKOM XO3SMCTBE.
Hepermennsie npo6iaeMbl reHHON HH)XKEHEPUH pacTeHU.
CreneHb prcKa U ONTACHOCTH B OMOMH)KEHEPUU U ITyTH UX
IIPEOJIOJICHHSL.

Tema 2.3 TecTupoBaHue reHETUYECKU MOTUPHUIIMPOBAHHBIX
MPOJIYKTOB Ha 6M00€30MacHOCTh, METObI TECTUPOBAHUSI.

Paznen 3.
3aKOHOJATENLCTBO U
0100€e30I1aCHOCTE B
o0yacTi OMOMH)KEHEPUU U
OHMOTEXHOJIOTHH.

Tema 3.1. Dkcrpeccus v reHeTHYeCKast CTaAOMILHOCTD
Yy>KEpPOIHBIX FTCHOB B TEHOME TPAaHC(POPMHUPOBAHHBIX
opranu3moB. Mcnonb3oBanue 'MO B cenbckoM X035HCTBE,
Hepemennsie mpoOieMbl TeHHOW WHKEHEPUH PACTCHUM.
CreneHp prcKa U OMACHOCTH B OMOMH)KEHEPUH U ITyTH UX
IPEOJOICHHUS.

Tema 3.2. TectupoBaHHe FeHETUIECKHA MOJU(PUIIMPOBAHHBIX
MPOIYKTOB Ha OM00€30MacHOCTh, METObI TECTUPOBAHUS.
MexBenomMcTBeHHas komuccus npu Ilpasurenscree
Poccuiickoiit denepainy o reHHO-UHKEHEPHOU
NesITeIbHOCTH, €€ MpaBa, GYHKIUU U 3a1aun. Peructparus
TPAHCT€HHBIX OPraHU3MOB.

Tema 3.3. MapkupoBaHH€e MUIIEBBIX IPOAYKTOB, OIYYEHHBIX
U3 TPAHCTEHHBIX OPraHN3MOB. TpeOOBaHUs K HAYYHBIM
YUPEXKIECHUAM 3aHUMAIOLIUXCS [T0JIy4YEHUEM, UCTIBITAHUEM U
pacnpocTpaHeHHEM TPAHCT€HHBIX pacTEHUI

Tema 3.4. Peructpanusi TpaHCT€HHBIX OPraHU3MOB.

Tema 3.5. MapkupoBaHH€e UIIEBBIX IPOAYKTOB, OTYyYEHHBIX
U3 TPAHCTE€HHBIX OPTaHU3MOB.

Tema 3.6. TpeOoBaHUS K HAYUYHBIM YUPEKICHUSIM
3aHMMAIOIINXCS TIOTyYCHUEM, UCTIBITAHHEM H
pacnpocTpaHeHHe TPAHCTEHHBIX pacTEHU.

HaunmenoBanue
JTUCIHUIIINHEI

Onenka prcka, 6M006€301aCHOCTb U MTATEHTHOE MPAaBO

O0BbEéM TUCUUIIMHBI,
3E/ak.4.

3 3E (108 yaca)

COJEPKAHUE JTUCIUAIIJIMHbI

Pa3znenasnt

Tembl

Paznen 1. Ilousarus
«brobe3onacHocTE» U
«buo3amuIeHHOCTDY.

Tema 1.1. CoBpeMeHHbIE 3a/1a4u ¥ TPOOIEMBI OMOITHKHU:
MeXyHapoaHble n KazaxcraHCKue TOKYMEHTHI M TPOOIEMBI.
Brenenue. CoBpemeHHBIC OnpeeieHus] OMOITHKH,
OuosIornyeckoii 0e30macHOCTH ¥ OMOO0XPaHbL. DBOJIOLUS




KOHL[GHI_[I/IH MOHUTOPUHTA
PHICKOB.

MOHUMAHHMS 3THUX TEPMHUHOB. [IprMeps! 13 OMOMETUITMTHCKON 1
OMOTEXHOJIOTMYECKON MPaKTUKU

Tema 1.2. buonoruyeckast OnacHOCTb U O€30MACHOCTb.
[ToTennuanpHbie OMOTOTHYECKHE YTPO3bl. Y POBHU
Ouosiornyeckoii 6e30macHOCTH. Y POBHU yIPaBICHHUS
OMOJIOTUYECKIUMU PUCKaMU (aIMUHUCTPATHUBHBIMH,
TEXHOJIOTUYECKU, OpraHN3alMOHHbII, MOPAJIbHO-3TUYECKHUI).
Buapl aBapuii B 1abopatopun

Tema 1.3. Mepsi obecrieueHus: 6M006€30MaCHOCTH U
OMO3aIIUIIIEHHOCTH B TAOOPATOPHBIX YCIOBUAX (CTaHIAPTHBIC
OIepalOHHBIE IPOLEAYPBL, IEPBUYHBIE U BTOPUYHBIE
Oapbepsl). JlabopaTopHbie 00bekThI. Kitaccudukanus mo
KaTCropusiaM 1 MX UCIOJb30BAHUC B UCCICOAOBAHUAX.

Pasnen 2.
buo6e3omacHocTs B chepe
CEIIbCKOI'0 XO035MCTBA,
BETEpUHAPUU U
3/1paBOOXPAHEHUS.
[ToreHimanbHbIE PUCKH,
CBA3aHHBIC C HOBBIMU
TEXHOJIOT UMM

Tema 2.1. CocrosHHE 3aKOHOIATENLCTBA B 00IaCTH
O6nobe3omacHOCTH B Mupe. Poccuiickoe 3ak0HOIaTeNIbCTBO B
obnactu OmoOe3onacHocTu. KapTaxeHCKkuid MpOoTOKOJ 10
ounob6e3omacHocTH k kouBeHmu OOH o Guonornyeckom
pa3zHooOpa3un. DKOJIOTUIECKUE, BaJICOTOTHUECKUE U
MEIUIIMHCKUE aCIICKThI OMOJIOTHYECKON 0€30MacHOCTH.

Tema 2.2. CoBpeMeHHBIE TPOOJIEMbI T€HETUYECKON
6e3omacHocTH. bronoruueckas 6€30MacHOCTh IPUPOTHBIX
TOMYJISIIIAI B 9KOCUCTEM, arpoOnorieH030B. OCHOBBI
obecrniedeHrs OMOIOTHYECKON Oe30macHOCTH B cepe
CEJIbCKOXO35ICTBEHHOTO M BETEPUHAPHOTO MTPOU3BOICTRA.

Tema 2.3. Hanbomnee yrpoxaemble HalipaBiIeHUs: OMOOMIACHOCTH.
buonornueckue yrpossl: 1. EcrecTBeHHBIE: - POCT
MH(DEKIMOHHBIX 3a00JIEBAaHU - YMEPKCHTHBIEC HH(EKITUH -
nHpexnnonHeie 0enku 2. AHTpornoreHHsie 3. buoreppopuszm

Paznen 3. buonornueckue
WHBA3uN U OMOJIOTUYECKOE
pasHooOpasue

Tewma 3.1. buonoruueckoe pazHooOpa3ue U yCTOWINBOE
paszButue. Konsenust OOH o Gnonornyeckom pazHooOpaszuu
(Puo-ne-Xanetipo, 1992). KouBeHuus 1no coxpaHeHuUo
MUTPHUPYIOINUX BUIOB AUKUX XKUBOTHBIX (bonH, 1979).

Tema 3.2. buosorndyeckass UHTPOAYKIHUS U UY>KEPOIHBIN BU]T
(Bua-Bcenenerr). buomornueckue HHBa3MM B IKOCUCTEMAX.
WNuBa3uBHbIe BUABI. PeuHTpoIyKIMs. AKKIMMATA3AIUS U
peaKKIMMaTU3aIIHS.

Tema 3.3. be3onacHOCTh MUIIEBBIX TPOAYKTOB. OleHKA
0€30MMacCHOCTH MUIIEBBIX MPOJAYKTOB B OTHOIICHUH Pa3InIHBIX
puCKOB. MexXTyHapOHbIE YPOBHH MPOLIECTYPHI OIICHKH
6e3omacHOCTH MUIEBbIX MpoaykToB CodexAlimentarius u ux
npuMeHeHune. Hay4yrbie BOIPOCH M BOIPOCHI TOCY1apCTBEHHON
MOJINTUKU O€30TACHOCTH MUIIEBBIX MPOAYKTOB, MAPKHPOBKA.
OTCneXMBAEMOCTh M OCXpaHEHUE UACHTUYHOCTH MTUIIEBBIX
MPOJIYKTOB

Paznen 4. CoBpemenHoe
CO3JaHNC U
HCIIOIL30BaHIE 00HEKTOB
MHTEIUICKTyaJIbHOU
COOCTBEHHOCTH

Tema 4.1. [TpaBoBbIe HHCTPYMEHTHI pacipeAesieHUs MpaB Ha
PUJ. IlpeumyniecTBa COBMECTHOTO MPAaBOOOIaIaHuUs U
MPENOCHUIKH 171 €ro mpuMeHeHus. JleficTByromee
3aKOHO/aTeNbHOE peryiupoBanue B Kazaxcrane.
JIoKTpuHaIbHOE TOJKOBAHUE BOIIPOCA «JIOJIU B
HCKJIIOYUTENIBHOM IipaBe». OMBIT IPYTUX CTPaH B IPUMEHEHUU
coBMecTHOTO TipaBooOaganus. Ocodbennoctu co3nanus PMJ] na
MJIOIIAIKaX KpayACOPCUHTa




HaumenoBanue JUCHHUIIIMHBI

Pabota ¢ HayuHO IUTEpaTypOit

O0BbEéM TUCUUIINHBI,
3E/ak.u.

3 3E (108 gaca)

COJAEPKAHUE JUCIMITJIMHBI

Pa3zpennl

TeMBbI

Pazgen 1. PaGora ¢ HayuHoi
JINTEPATYPOH

Tema 1.1. COop u coxpaHeHue HAyYHOU UHPOPMAITUH.
Pabota B mpodeccronanbHbIX MPOGUITBEHBIX U
oOmeHay4yHbIx 6nbnanoTekax. Pabora ¢ 31eKTpOHHBIMU
pecypcami.

Pazgen 2. Ctpykrypa paboThl

Tema 2.1. IlpaBuia odopmieHust pykonucu. TUTYIbHBIN
nuct. Ornasnenne. Beenenue. O630p muteparypsl. Y CIIOBUA,
Matepuanbl  (OOBEKTBI) W METOJUKAa  MPOBEICHUS
uccaenoBanuii. ['71aBel OCHOBHOW (9KCTIEPUMEHTAIBHOMN)
JaCTH.

Tema 2.2. 3akmouenue (00cykaeHruEe pe3yabTaToOB).
BriBoabl. bubnmorpadudeckuii Cincok MCIoab30BaHHON
nuteparypsl. [Ipunoxkenue.

Paznen 3. Pedepar

Tema 3.1. O6mras xapakrepuctuka. [locnenoBaTenbHOCTD
BhINIONIHEHUS. Onpenenenue TemMbl. [loaroroBuTenbHbIN
JTall.

Tema 3.2. PaboTa Hax TekcToM pedepara. 3aKTIOunTeIbHBINA
star. IloaroroBka mokiana. IloaroToBka K 3aliuTe U
3amuTa pedepara.

Paznen 4. KypcoBas pabora

Tema 4.1. O6mras xapakrepuctuka. [locnenoBaTenbHOCTD
BhINIONIHEHUS. Onpenenenue TemMbl. [1oaroroBuTebHbIN
stan. PaGora Haj murepaTypHBIM 0030pOM KYPCOBOM
paboTHI.

Tema 4.2. PacueTHast yacTh. 3aKJIIOYHUTEILHBINA JTAIll.
IloxaroroBka nmokiana. IloaroToBka K 3aliuTe M 3aminuTa
KYpCOBOM paboThI

Paznen 5. JIlunnomuas
(BbIIyCcKHas1) paboTa Kak
KBaTM(UKAITUOHHOE
HCCIIEIOBAHUE

Tema 5.1. O6mras xapakrepuctuka. [locnenoBaTenbHOCTD
BbITIOJIHEHUS. OTpeiesIeHue TEMbI U HAyYHOTO
pykoBoautens. [logroroButenpHbIi 3Tan. Pabora Hasx
JUTEPATYPHBIM 0030pOM JUINIOMHOM (BBIITYCKHOH paboThI).

Tema 5.2. DkcnepuMeHTaNbHAs / pacueTHAs YacTh.
OKoHOMHUYECKas YacTh. 3aKIIOYNTEIbHBINA 3TAall.
IToaroroBka nokiana. IToAroToBKa K 3amuTe M 3allliTa
JUIJIOMHOM (BBITYCKHOM) paboTHI

Paznen 6. Hayunsie
myOIuKaum

Tema 6.1. ITonsTust, GyHKIMH, OCHOBHBIC BUABL. Te€3UCHI
HAY4YHOT0 JI0K/Iaja /coobmenus. Hayunas crarbs.
Meroanka moAroTOBKU U 0OPMIICHUS Ty OTUKAITUH.
TexHuKa HaATUCAHUS TEKCTOB.

Pazgen 7. IlpesenTamus pabot

Tema 7.1. O0miast xapakrepuctuka noknaga. CTpykrypa
nokiana. PopMyIMpOBKa aKTyaJIbHOCTH, LIEJIH, 3334,
HAYYHON HOBU3HBI pabOTHI.

Tema 7.2. IlonrotoBka myosmuHoro goknana. [Ipesenranms,
odopmiieHrEe Pe3yIbTaTOB UCCIICIOBAHHUIH,
WJUTFOCTPATUBHOTO U TaOJIMYHOTO MaTepHaia.




Paznen 8. PeuensupoBanue
CTYACHYECKHX paboT

Tewma 8.1 IlpuHUIMIIBI M 3THKA pelieH3UpOBaHusA. MeToauka
MOJrOTOBKH perieH3uu. CTpyKTypa peLeH3uu.
Penen3npoBanue AUIIIOMHBIX padoT.

HaumenoBanue JAHCHHUIIIMHBI

OCHOBBI HAYYHO KOMMYHHUKAIIMHU

O0bém nucunminnabl, 3E/ak. 4.

3 3E (108 yaca)

COJAEPKAHUE JTUCIUITJIMHBI

Pa3gennl

TeMBI

Pasnen 1
Pabota ¢ mHayuHo#1 uTepaTypoit

Tema 1.1. COop u coxpaHeHHE HAYYHOW MH(POPMAIIHH.
Pabota B mpodeccoHanbHBIX NPO(UIBHBIX U
oOmeHayyHbIx OnbauoTekax. Pabora ¢ 3J1eKTpOHHBIMU
pecypcami.

Pasnen 2

CtpyKTypa BBITYCKHOU paOOTHI.
JlumuiomHas (BeITyckHas) paboTa
KaK KBATH(UKAITMOHHOE
HcCcIe0BaHUE

Tema 2.1. IIpaBuna opopmieHust pykonucu. TUTYIbHBIHA
nuct. Ornasnenue. Beegenue.

Tema 2.2. O630p nutepatypsl. bubmmorpaduaeckuii
CIIMCOK HCIIOJIb30BAHHOM JIMTEPATYPBL.

Tema 2.3. YcnoBusi, Mmarepuasl (00bEKTHI) U METOIUKA
MPOBEJICHUS UCCIIeIOBaHU M. [ J1aBbl OCHOBHOM
(9KCTIEpUMEHTAIbHON ) YyacTh. 3aKIroueHue (00CYKICHHE
pe3yabTatoB). BeiBonbl. [Ipunoxenue.

Pazpgen 3
Pedepar

Tema 3.1. OOmas xapakrepuctuka. IlociaenoBareabHOCTD
BbINOJIHEHUs. OnpeesieHue TEMBbI.

Tema 3.2 IToxroroBurenbHbli dTan. Pabora Hal TEKCTOM
pedepara.

Tema 3.3. 3axkmrountenbubiid dtam. Iloaroroska goxiaaga.
IToaroroBka K 3amuTe U 3anuTa pedepara.

Pasnen 4
Marucrepckas nuccepTanus

Tema 4.1. O6mras xapakrepuctuka. [locnenoBaTenbHOCTD
BBITIIOJIHCHU . OnpeneneHHe TEMBI U Haquoro
PYKOBOIMTEIS.

Tema 4.2. ITlogroroBurenbHblil dTan. Pabora Hax
JTUTEpPaTyPHBIM 0030POM TUTITIOMHOM (BBITTYCKHON
paboThI).

Tema 4.3. DxcnepuMeHTaNbHas / pacueTHAs YacTh.
DKOHOMHUYECKAS YaCTh. 3aKIIOUUTEILHEIN 3Tall. BEIBOALL.

Paznen 5
Hayunsle myOnaukanyuu

Tema 5.1. IlonsTus, QyHKIIMH, OCHOBHBIC BUIBL.

Tema 5.2. Te3ucsl HayuyHOTO AOKJIAa / COOOIEHUS.

Tema 5.3. O0mias xapakrepuctuka noknaga. CTpykrypa
JOKJIa/1a.

Pazgen 6
[Ipe3enTanus u 3ammra
MarucTepcKkux pador

Tema 6.1. DopmynrpoBKa akTyalbHOCTH, LIE€IH, 3a/1a4,
Hay4YHOW HOBHU3HBI paboThl. [loaroroBka myOandHOTO
JIOKJ1a/1a

Tema 6.2. IIpe3enrtanusi, ohopMIICHHE PE3YyTHTATOB
HCCHGHOBaHHﬁ, HIUTIOCTPATUBHOTO U TaGHI/I‘IHOFO
marepuana. [lyonuanas 3anmra.

HaumeHnoBanmne TUCIUININHBI

BBenenne B 6MoMHPOPMATHKY

O0BEéM TUCHUIIIUHBI,
3E/ak.u.

3 3E (108 yaca)

COJAEPKAHUE JUCIUAITJIMHBI

Pa3gennl \

Tembl




Paznen 1. Ilpenmer u 3amaun
ouonndopmaruku. banku
JAHHBIX TCHETUYECKUX TEKCTOB

Tema 1.1. Ilouck uHpopmanuu no GUOMETUIIHE B
WHTepHeTe. ba3bl 1 OaHKM TaHHBIX TEHETUYECKON
uHpopmanuu. PubMed n GenBank.ITouck B 6ankax
nanubeix GenBank, EMBL.

Pa3nen 2. OcHOBHEBIE
aJITOPUTMBI OMOMH(POPMATUKH.
CpaBHeHue
MOCIEN0BATEIBHOCTEN
TEHETUYECKUX MaKPOMOJIEKYJI

Tema 2.1. BeipaBHuBanue. IlapHoe 1 MHOKECTBEHHOE
BbIpaBHHUBAHME MOCIIE0OBATEIbHOCTEHN. 3aaun CpaBHEHUS
IIOCJIEI0BATEIBHOCTEN T€HETUYECKUX MAKPOMOJIEKY L.
Andasut JIHK, PHKu amunokucior. TpymoeMKkocTh

Tema 2.2. BeipaBHuBanue. JlokansHoe U r106aabHOE
BbIpaBHUBAHME NIapbl CUMBOJIbHBIXIIOCIEA0BATEILHOCTEH.

Tema 2.3. ITapHOE 1 MHO>KECTBEHHOE BHIDABHUBAHUE
MOCIEN0BATEIbHOCTEN. ANTOPUTMBI TUHAMUYECKOTO
MIPOrpaMMHUPOBAHUS U TPOTrPaMMbl BHIPAaBHUBAHUS

(FASTA)

Pa3nen 3. AHanu3 »BOJIIONINU
T'CHOB

Tema 3.1. dunoreneTnyeckue 1epeBbsi. AHAIN3
COOTHOIIECHMS BUAOB HA OCHOBE CPAaBHEHUS
nocnenosarenbHoctel JIHK. [Ipunnuneinoctpoenus u
BU3yaJIn3alusl GUIOTeHETUYECKHUX JIEPEBhEB.

Pazgen 4. 3amaun moucka
T€HOMHBIX TTOBTOPOB

Tema 4.1. Ananu3 cTpyKTypbl TEHETUYECKUX TEKCTOB.
CtpykTypa mOBTOPOB B TeKCcTe. TaHAEMHBIE U
JUCIEPTrUPOBAaHHBIE TOBTOPBI.

Tema 4.2. TToBTopsl B 000011eHHOM andaBuTe (1715
AMHUHOKHCIIOTHBIX TTOCJICIOBATEILHOCTEH ). O000IICHHBIC
andasutel. 15-6ykBennsiii andasut JJHK [UPAC
(International Union of Pureand Applied Chemistry)

Pazgen 5. Ctpykrypa rena

Tema 5.1. Koaupyroiire 4acTu ¥ 3K30H- UHTPOHHAS
cTpykTypa resa. [Ipeackazanue cTpykTypsl reHa. OneHKu
CIIO)KHOCTHU T€HETUYECKOro Tekcra. [IpumMepsl paboThl
MpOrpaMM MpesICKa3aHusl, 3aMiCh CTPYKTYPbI TeéHa B OaHKaxX
naHHbIX. OnpeaeneHus U OLEHKHU CII0XKHOCTH TEKCTa 1Mo
Konmoroposy, no metony Jlemnens- 3uBadHTponus
[lleHHOHA.

Tema 5.2. JINHrBUCTHYECKAs CIIOKHOCTH TEKCTA.
DOMITMPUYECKHE OIICHKHU CIIOKHOCTH, TPOrpaMMHast
peanu3anus Kiiactep reHOB, MOOMITbHBIC 3JIEMEHTHI
(https://genome.ucsc.edu). KoMmbroTepHbie TporpaMMel
noucka motopoB B reHoMe — REPuter Complexity TRF
(Tandem Repeat Finder)

Paznen 6. Bropuunas
ctpykrypa PHK

Tema 6.1. Pacuer Bropuunoii ctpykrypsl PHK. Iletnu u
LINUIBKA BTOPUYHOU CTPYKTYypbl. DopMmar
3alMCUBTOPUYHON CTPYKTYpbl. Buszyanuzanusa. Bropuunas
ctpykrypa PHK. IIporpaMMsl npeacka3zanus BTOpUYHOU
ctpyktypsl PHK RNAfold MFold RNAstructure

Paznen 7. Ctpykrypa u
¢byHkuus 6enka

Tema 7.1. BropuuHas u TpeTU4Hasi CTPYKTypa OeJka.
Anbda-criupanu u 6era-uutu. [Ipeackazanre BTOpUIHOM
CTPYKTYPBbI 10 aMUHOKHCIIOTHOH MOCJIEI0BATEIBbHOCTH.
[IpoctpancTBeHHas CTpyKTypa Oenka. bank maHHbIX
crpykryp PDB. Kaprouka ganusix Bpopmare PDB.

Tema 7.2. Busyanuzanus CTpyKTYpbl, TPOCTPAHCTBEHHOE
BbIpaBHUBAHHE CTPYKTYp OenkoB.ba3bl JaHHBIX
CTPYKTYPHOM ¥ ()YHKITMOHATHPHOM aHHOTAIIMN OCJIKOB.

Pazgen 8. 'enunie u

Tema 8.1. Onpenenenue renHoil cetu. TeopeTuko-




MeTa0OJIMUECKUE CETU

rpaduueckoe npeacrapineHue. [I[pumMepsl BU3yan3aium.
GeneNet, KEGG, STRING, Cytoscape [Tpumepst
IUHAMHYECKUX MOJeJIel TeHHBIX CETEH.

Pa3nen 9. I'eHHBIE OHTOJIOTHH

Tema 9.1. I'pynmbl OHTONOTHIN - KIETOUYHbIE KOMIIAPTMEHTBHI,
MOJIEKYJISIpHbIE (DYHKIMH, OMOJIOTHYECKUETPOIIECCHI.
MexayHapoaHblii KOHCOPITUYM | 0a3bl faHHbIX GO.
WHCcTpyMeHTHI aHau3a reHHbIX oHToNoruii AmiGO,
DAVID, PANTHER.

Paznen 10. TexHomoruu
CEKBEHUPOBAHUS U
MPEICTaBICHUE TEHOMHOM
uHpOopMau

Tema 10.1. Ananus npoduneit ChIP-seq u mouck caifTos
CBSI3bIBaHUS TPAHCKPHUITITUOHHBIX (PaKTOpOB.I eHOMHBIH
opay3ep UCSC Genome Browser. [IpeacraBnenue
nH(pOpManuu — TeHOMHBIX PO UIIEH Ha XPOMOCOME.

Tema 10.2. OCHOBBI TEXHOJOTUIA
BBICOKOMIPOU3BOIUTENIbHOTO cekBeHupoBanus JHK.
[Tpourenus /JIHK u ux xpanenue B 6a3ax 1aHHBIX. APXHB
GEO NCBI - Gene Expression Omnibus

Tema 10.3. 3agaun 6uonHpopMaTUKH, TPEOYOIIHE
BBICOKOITPOU3BOIUTENBHBIX KOMITBIOTEPHBIXBBIUNCICHUMN:
Pacuet renomusix npoduneit ChIP-seq. 3anaun
CTPYKTYPHOTO CpaBHEHHs OCIKOB. 3a1a4l MOJICKYJISIPHOMN
IUHAMUKU. TeXHOIOTHU CEKBEHUPOBAHUS Ha OCHOBE
mukpountoB, SAGE/CAGE u RNA-seq

HaumenoBanue JUCHHUIIIMHBI

MounekynsipHas GUIOreHust

O0BEéM TUCHHUIIIUHBI,
3E/ak.u.

4 3E (144 gaca)

COJAEPKAHUE JTUCIUAIIJIMHBI

Pa3gennl

Tembl

Paspnen 1 Lenu, npuHUuUmne: u
TTOHSATHS MOJICKYJISIPHON
SBOJIIOIUU

Tema 1.1. 3agaun MOJIEKYJISIPHOI IBOTIOLMH KaK HAYKH.
Hyxkneotuansie nocienoBaTeabHOCTH. AMUHOKUCIOTHBIE
MOCIEA0BATENbHOCTH. ['eHeTHYeCKuil KoJ. MyTanuu.
Hykneoruansie 3amensl. HykneoTuaueii u
AMUHOKHCIIOTHEIA COCTaB, HCITOJIb30BAaHNUE KOJOHOB.
DBOJIIOLMS HYKJIEOTHUIHOM MOCIeA0BaTEIbHOCTH.
KonceHcycHble ocneoBaTebHOCTH. [ 'OMOTOTHYHbBIE U
CXOJIHbIE MPU3HAKU, KOHBEPTeHIMA. DBOJIOIIMOHHAS
cuctematuka. [IpoBegeHne 3BOJIIOIIMOHHOTO aHaIu3a

Pa3nen 2 OcHOBHEIC
AITOPUTMBI MOJICKYJIIPHON
¢unorenun. CpaBHeHHE
OCJIEN0BAaTEILHOCTE U
T€HETUYECKUX MaKPOMOJIEKYJI.

Tema 2.1. BeipaBHuBanue. IlapHoe 1 MHOKECTBEHHOE
BBIPAaBHUBAHME MTOCIIEOBATEIBHOCTEN. 3aa4l CPAaBHEHHUS
IIOCJIE0BATEIBHOCTEN TEHETUYECKUX MAKPOMOJIEKYI.
Andasut JIHK, PHK n amurokucnor. TpygoeMkocTh
BripaBauBanue. JIokanbHOe U r100abHOE BRIPABHUBAHUE
Mapbl CAMBOJIBHBIX MOCIe0BaTebHOCTEN. [lapHoe u
MHO>KECTBEHHOE BBIPABHUBAHUE I10CIIEI0BATEIBHOCTEN.
ANTOpATMBI TMHAMUYECKOTO TPOrPAMMHUPOBAHMS U
nporpammsbl BeipaBHuBaHus (FASTA)

Pa3nen 3 AHanuz 3BOJIIONUAT
T'€HOB. DBOJIIOIIMOHHEIE
MOJENHN

Tema 3.1. AHaan3 COOTHONIIEHUS BUIOB Ha OCHOBE
cpaBHeHus nocnenoBarenbuoctedt JJHK. [TpuHumne:
MOCTPOCHHUSI U BU3YyaIH3alusl GUIOre€HETHYECKUX JIePEBbEB
Habmtonaembie, MCTUHHBIC U pACUETHBIE TUCTAHIUH.
OBOJIIOLIMOHHBIE MOJIENIN U JUCTAHIIUU MEXKTY
HYKJICOTUAHBIMHU MOCJIEI0BATEIbHOCTSIMU:




AMHWHOKHUCIOTHBIE AUCTAHIIUU, MATPHIIbI BEPOSTHOCTEH
AMHUHOKHCIJIOTHBIX 3aMEIlleHUN. YUeT aenenui u
otcyTcTBytomei nHpopmaruu. Moaens J[xxykca-Kantopa,
Moaenab Kumypsl, monens Tamxumbl-Hen.

Pa3zgen 4 OunoreHetnueckuii
aHaIu3

Tema 4.1. dunorenernyeckue aepeBbs. JuCcTaHIIMOHHBIE
METOBbI TOCTPOEHUS PUIOT€HETUYECKHX I€PEBbEB:
IIPUHLIMIIBI IUCTAaHIIMOHHBIX MeTo10B, MeTol UPGMA,
METO TPaHC(HOPMUPOBAHHOM TUCTAHLIUU, METO]
MUHHMYMa 3BOJIIOLIUHU, METOJ] OIMKalIIuX coceieH,
YCTaHOBJICHHE JUINH BeTBEeN. MeToIbl aHaIN3a IUCKPETHBIX
IIPU3HAKOB: IPUHIIUIIBI METO0B aHAJIN3A IUCKPETHBIX
MIPU3HAKOB, METOJl MAKCUMAaJIbHON 3KOHOMHUH, METO[]
MaKCHUMaJIbHOTO IpaBononoous. CratucTuyeckas OlieHKa
nepeBa, OyrcTpen-aHanu3. OutoreHeTHIeCKuil aHaIH3
TAKCOHOMHH, (PEHETHUKA M KJIAJIMCTHKA.

Pasznen 5 OcHOBHEBIC 33124
9BOJIIOIMOHHOI0 aHaIK3a.
KomMmnbroTepHbie IporpaMmel
JUIST BOJIIOIIHOHHOIO aHAJIN3a.

Tema 5.1. PexoMOuHanmoHHBIN  a”Haau3.  AHaInu3
HyK.HGOTI/II[HOI‘O n AMHUHOKHUCIIOTHOI'O cocraBa n
WCIIOIb30BaHUE  KOJIOHOB: CMEIICHHE  HYKJICOTHIHOTO

COCTaBa, pa3IMuusi B MCIOJIb30BAaHUM KOAOHOB. THIIbI
KOMITIBIOTEPHBIX INporpamm. IIporpaMMsl Uit XpaHeHHsS U
peoaKTUPOBaHUA I10CIEA0BATEIBHOCTEH. MeXIyHapOaHbIe
0a3pl ~ reHeTW4ecKWx  AaHHbIX.  Ilporpammer  ams
BBIpaBHMBAaHMs TocienoBaTenbHocTel. Ilporpammel s
(hUITOTEHETUUECKOT0 aHaIn3a

HaumenoBanue JUCHHUIIIMHBI

KionaibHOE MUKPOpPa3MHOXKEHHE PACTEHUI

O0BbEéM TUCUUIIMHBI,
3E/ak.u.

4 3E (144 gaca)

COJAEPKAHUE JUCIMITJIMHBI

Pa3gennl

Tembl

Paznen 1. Teoperuueckue
OCHOBBI KYJTbTUBUPOBAHUS
pacTeHul in Vitro 1 METO/IbI,
MOJTyYMBIIKE HAUOOJbIIEE
MPaKTUYECKOE 3HAUCHHE

Tema 1.1. O0miast xapakTeprucTHKa METOJIa U UCTOPHUS €T0
pa3BuTHs. PazMHOXKEHHE pacTeHU Ma3ymIHbIMU MoOeraMu

Tema 1.2. Kamnycorenes u coMmaTH4eCKUil SMOpPHOTEHE3.
PazMHOXeHHMe pacTeHHi aIBEeHTUBHBIMU IIOOETaMH

Paznen 2. [lpunuunsl
OpraHu3aIu
OMOTEXHOIOTHIECKOMN
nmabopaTopuu, ee
KOMILIEKTAIUS U 00eCIIeUeHrE
paboTOCIIOCOOHOCTH

Tema 2.1. TexHuueckue U TEXHOJIOTHUECKUE TPeOOBaHUS K
MIOMEIIEHUI0, 000PY0BaHUE, UHBEHTAPb U PACXOAHBIE
MaTepuaibl

Pa3nen 3. DTamnel 1 TEXHUKA
KyJILTUBUPOBAHU
pacTUTENBHBIX TKAHEH Ha
paBHBIX aTarax KJIOHAJIBHOI'O
MHUKPOPa3MHOKEHUS

Tema 3.1. Oco6eHHOCTH PUTOTOBICHUE TUTATEIBHBIX CPEJl
IUIS1 KyJIbTUBHPOBAHUS in vitro. TexHuKa mosrydeHus u
NOJICP KaHUsI CTEPUIIBHBIX KYJBTYP.

Tema 3.2. JInutensHoe CyOKYJIbTHBUPOBAHHE
poauepUpyIOIINUX IKCIUIAHTOB. ['OpMOHaTbHAS HHTYKIIUS
pHU30TeHe3a y MUKPOUYEPEHKOB. AanTtanus
MHUKPOKPACTEHUM K HECTEPHUIIBHBIM YCIOBUAM

Paznen 4. ®akropsl,
BIUSAIONIME HAa 3PPEKTUBHOCTH
KJIOHAJILHOTO
MHUKPOPa3MHOXKECHHUS

Tema 4.1. I'enetndeckue u pusnonorundaeckue GpakTopsl.
I'opmonanbabIie akTopsl. Duznueckue GakTopsl




Paznen 5. IIpoGnemsl u
MEePCTIEKTUBBI PA3BUTHS
KJIIOHAJIBbHOI'O
MHKPOPa3MHO)KEHHSI

Tema 5.1. BeposATHOCTD 1OJTy4eHHSI TEHETUUECKU
HEHOPMAJIbHBIX PACTEHUH U MPOPUIAKTHKA

Tema 5.2. Ucnonp30BaHue METOAA IJISI MACCOBOT'O
Pa3MHOXEHHS APEBECHBIX PACTEHU

HaumenoBanue JUCHHUIIIMHBI

Bropuunbie MeTaOOIHUTHI M UX MOTYUYCHHE

O0BbEéM TUCUUIJIMHBI,
3E/ak.u.

4 3E (144 gaca)

COJAEPKAHUE JTUCIMITJIMHBI

Pa3gennl

Tembl

Paznen 1. [IpombliieHHbIE
(bepMeHTHI.

Tema 1.1. O6mrast xapakteprucTuka GEepMEHTOB KaK
OMOJIOTMYECKUX KaTaau3aTopoB. OCHOBHbIE BEXH OTKPBITHS
1 u3yuenus pepmentoB. OyHKIMU HEPMEHTOB,
knaccuukanus GepMeHTOB, IPEICTABICHIE O MEXaHU3MaX
nevictBus pepmeHToB. [IpenmMyriecTBa CIOIB30BAHUS
(hepMEHTAaTUBHOTO KaTaln3a Mepe XUMUIeCKHMH
peaKuusIMH Ui MOJTy4YeHUs MPAKTHUYECKU-BaYKHBIX BEIIECTB
U TIIPOJTYKTOB.

Tema 1.2. Tunsl ruaposnas U UX OMOJOTUYECKUE UCTOYHUKH.
PriHOK nipoMBIIIIIeHHBIX pepMeHTOoB. HampaBnenus
WCIIOIb30BaHUs (PEPMEHTOB B MHUIIIEBOM, TEKCTHUIIHHOM,
EJUTI0NI0300yMaKHOHM MPOMBITINIEHHOCTH, TTPOU3BOJICTBE
KOMOHMKOPMOB, B COCTaBE CHHTETUYECKUX MOIOLIIX
CPEICTB.

Tema 1.3. IIporea3pi—o01ias xapakTepUCTHKA,
KJacCU(UKALNS IO TUTIAM ¥ MEXaHU3MaM PEaKIuil.
buopasznoobpaszue nporeas, TpeOOBaHUS K MapaMeTpam
(bepMeHTOB, ONTUMAJIBHBIX JJIA TPAKTUYCCKOTO
ucrnonb3oBanus. Ctpareruu co3nanus 3OPEeKTUBHBIX
IITaMMOB-IIPOIYIICHTOB MpOTea3, OEIKOBOI UHKEHEPUH IS
MOJIy4YEHHUS aHAJIOTOB C YIYUYIIEHHBIMU (PU3HUKO-
XUMHUYECKUMHU U SH3UMATHYECKUMHU CBOMCTBAMU

Pazpnen 2. IlpoaykTsl
MeTaboJi3Ma PacTeHHI

Tema 2.1. VicTopust OTKPBITHSI TPUPOIHBIX AaHTUOMOTHKOB U
CO3/IaHUS UCKYCCTBEHHBIX aHTUOMOTHUKOB. O01Ias
XapaKTEPUCTHUKA aHTUOMOTHKOB, KJIacCHU(DHUKAIUS 110
XUMUYECKON CTPYKTYpE U MEXaHU3MaM JCHCTBHS.

Tema 2.2. AHTHONMOTHKY — HHTUOUTOPHI perukaruu JIHK,
CTPYKTypa, CBOWCTBA, MEXaHU3M JIeHCTBUS. PrudammiHb
KaK aHTUOMOTHUKH — UHTUOUTOPBI TPAHCKPUIIIIUH.
OcCHOBHBIE THUITBI aHTHOMOTUKOB — HHTUOUTOPOB
TPaHCIISLUY.

Tema 2.3 AHTHOMOTHUKH — HUHTUOUTOPHI OMOCHHTE3a
KJIETOYHOH CTEHKH U CTPYKTYPBI KJIETOYHOI MEMOpPaHBI.
[Tpobnema aHTHOMOTUKOPE3UCTEHTHOCTH | ITyTH €€
IPEOI0TICHUSL.

Pa3nen 3. buonornuecku
AKTUBHBIC BCIIICCTBA B
pacTEHHUEBOJICTBE

Tema 3.1. IlecTuruasl HOBOTO MOKOJICHHUS B
pactenneBocTBe. CHHTETHYECKHE (DUTOPETYISATOPHI —
KIacCUUKALUS U CHEIUPUIHOCTD IEHCTBUS. AHATIOTH U
AHTAarOHHUCTHI AyKCHHOB, IIMTOKWHUHOB, THOOEPEIUTUHOB,
a0CIIM30BOM KUCIIOTHI, ITPErapaThl HHOW XUMHUYECKOH
TIPUPOJIBIL.




Tewma 3.2. [IpuMenenue GUTOPETYISITOPOB B
OMOTEXHOJIOTUH, PACTEHUEBOJICTBE, CUCTEME 3alLIUThI
pPacTEHUN U CENbCKOXO035HCTBEHHON ITPOAYKLIMH IIpU
XpaHEHUHU.

Tewma 3.3. I'epOuniuael, AECUKAHTHI, 1e(DOTHAHTEI,
AHTUTPAHCITUPAHTHI, JICCHKAHTBI, PETapIaHThI, PETYJIATOPBI
pocTa U pa3BUTHS PACTEHHM - OCHOBHBIC MTPETapaThl,
MEXaHHM3M UX JACHCTBHS, TPUHIIUITH IPUMEHEHUS,
BO3MOYXHOCTH ¥ MEPCTIIEKTUBBI MPAKTUIECKOTO
HCITOJIb30BaHUs, TOKCHKOJIOIO-THTHEHHYECKUE
XapaKTePUCTHKHU.

HaumeHnoBanmne TUCIUININHBI

NMMyHHTET pacTeHUI

O0bEéM TUCHHUIIIUHBI,

3 3E (108 yaca)

3E/ak.u.
COJAEPXKXAHUE JUCHUMIIJIMHBI
Pa3znennl TeMBbI
Pasnen 1. Ilpenmer, 3anaun u Tema 1.1. McTopus pa3BUTHS U CTAHOBIICHUS

L[eTM UMMYHUTETa paCTeHUI

(bUTOOAKTEPHOJIOTHH.

Tema 1.2. Cucrematuka 6akrepuii. OcoOeHHOCTH
MeTab0JIn3Ma U TCHETHKN OaKTEepHUH.

CriocoObl MPOHUKHOBEHUS B PACTEHUE, CUMITTOMBI
MTOPKEHUsI. Y CTOWYMBOCTh PACTCHHH K OaKTEpro3amM

Pasgen 2. Ocobennoctu
CTpOeHUs (GPUTOMATOTEHHBIX
OaKTepuil.

Tema 2.1. Mopdonorus, Gpu3u0I0THsI U TEHETHKA OaKTepHil.

Tema 2.2. OcobeHHOCTH IbIXaHUs U (ePMEHTATUBHBIX
MIPOIIECCOB Y Pa3INUYHBIX IPynn OaKkTepui.

Tema 2.3 IHK-ananu3, xapakTepucTuka Hanbosee
IMATOT€HHBIX IPYIIII

Paznen 3. Ocobennoctu
OmosornH (PUTOMATOTEHHBIX
OakTepuii

Tewma 3.1. B3aumoielicTBUE C paCTEHUEM-X035MHOM.

Tema 3.2. I'eHbl, oTBeYarONIME 32 MATOT€HHOCTh OAKTEpUH,
TOPU30HTAJILHBIN MIEPEHOC TEHOB Y OaKTEepHid

Paznen 4. Dxonorus
¢duTONaTOreHHBIX OaKTEpUit

Tema 4.1. Bnusane KIMMaTHYECKUX U IPYTUX (HAKTOPOB,
AHTArOHUCTHYECKON MUKPO(DIIOPHIL.

Tema 4.2. bakreprodaru, mpoayieHTbl aHTHOUOTUKOB H
KOHKYPEHTHI

Pa3znen 5. OCcHOBHEIE METOBI
00pbObI ¢ puTOOaKTEPHO3aMU

Tema 5.1. Kapantunnsie MeponpusaTus; GuTOCAaHUTAPHBIC U
ArpOTCXHUYCCKHUEC MCPOIIPUATHU .

Tema 5.2. UcTpeburenbHabie MeponpusiTus MeTopl
CTCPUJIM3AIINH. XGMOCTepI/IHHHTBI.

Paznen 6. JTaGoparopHbie
METOBI UCCIIEJOBAaHUN

Tema 6.1. MeToasl BbIICICHUS B UUCTYIO KYJIBTYPY,
COXpaHEHHUE B YUCTOU KYJIbTYPE.

Tema 6.2. MeToabl HTHOKYJISILIMU pacTEHUN 711 IPOBEPKHU
MaTOT€HHOCTH OaKTepuid

HaumenoBanue JUCHHUIIIMHBI

MexaHu3Mbl B3aUMOJCHCTBUS PACTEHUH U (DUTONMATOTEHOB

O0BbEéM TUCUUIIMHBI,
3E/ak.u.

3 3E (108 gaca)

COJAEPKAHUE JTUCIMITJIMHBI

Pa3zpennl

TeMBbI

Paznen 1. Ilpenmer, 3anauu u
L[EJI1 UMMYHUTETA PACTCHUI

Tema 1.1. UcTtopus pa3BUTHS U CTAHOBIICHUS
¢dutobakTepuonoruu. CucremaTnka OaKTepui.




OcobeHHoCcTH MEeTaboIM3Ma U TEHETUKH OaKTepHii.
CriocoObl MPOHUKHOBEHHUS B PACTEHUE, CUMIITOMBI
nopa)keHusi. Y CTOWYMBOCTh pacTeHHH K OaKkTepuo3am

Pasznen 2. OcoberHOCTH
CTpOCHHS (PUTOMATOTEHHBIX
OakTepuit

Tema 2.1. Mopdomorus, Gpu3nonorus u TeHeTHKa OaKTEepHil.
OcobeHHoCTH AbIXaHUs U (PePMEHTATUBHBIX IPOLIECCOB Y
paznuuHbIX rpynmn 6akrepuit. JIHK-ananu3, xapakrepuctuka
HanboJiee MaTOreHHbIX TPYIIT

Pasznen 3. OcoberHOCTH
O6uosIoruy (PUTOMATOTEHHBIX
OakTepuit

Tema 3.1. B3aumoieiicTBHE C paCTCHUEM-XO3SIMHOM. [ €HBl,
OTBEYAIOIIHE 32 MATOTE€HHOCTh OAKTEPHiA, TOPU30HTAIBHBIH
MIEPEHOC TeHOB y OaKTepUid

Pasnen 4. Dxonorus
(bUTONMATOTCHHBIX OaKTEpUiA

Tema 4.1. BiusHue KIMMaTHUECKUX U APYTHX (aKTOPOB,
aHTaroHucTH4eckoir Mukpodiopsl. bakreprodaru,
POAYLICHTHI aHTHOMOTUKOB M KOHKYPEHTHI

Pa3nen 5. OcHOBHBIE METOBI
00pbObI ¢ puTOOaKTEPHO3aMU

Tema 5.1. Kapantunnsie MeponpusaTus; GuTOCAaHUTAPHBIC U
arpoTexHu4eckue Mepornpusatus. McrpeOutenbHbie
MEPOIPUSITHS

Pa3nen 6. JlabopaTopHbie
METOIBI UCCIIETOBAHNNI

Tema 6.1. MccnenoBanue o0pa3oB MOYBBI M PACTUTEIBHOTO
Marepuaia Ha 3apaKeHHOCTh PuToOaKTepusiMu. MeTo b1
BBIJICJICHUS B UUCTYIO KYJIBTYPY, COXpAaHEHHE B UUCTON
KyJIbType. MeTobl HHOKYJISIIMN PACTEHHH JJIS TPOBEPKU
NaTOreHHOCTHU OakTepuit

HaumenoBanue JUCHHUIIIMHBI

['eneTnveckoe OuopazHooOpasue pacTeHU, TeHOAHKH

O0BbEéM TUCUUIIMHBI,
3E/ak.u.

3 3E (108 gaca)

COJAEPKAHUE JUCIIMITJIMHBI

Pa3znennl

TeMBbI

Pasnen 1 OcHoBHBIE
MPUHLIMITBI COXPaHEHUs
TEeHETUYECKOTO
OropazHooOpa3us

Tema 1.1. buonoruueckoe pasHooOpas3ue U pa3BUTHE
yenoBeuecTBa. OyHAaMEHTANBHBIE TIPOOIEMBI
6uopaznoobpasus. buongornueckoe pazHoodpaszue u
(hakTophl ero GOpMHUPOBAHUSI.

Pazgen 2 IonynsiumoHHO-
BHJIOBOE pa3HOOOpa3ue.

Tema 2.1. Ionmynsmus kak ¢popma CyIniecTBOBaHHS
ouosiornyeckoro Buja. KitoueBble BUJIbI U pECYPCHI.

Tema 2.2. luBeHTapu3anmonHoe 6nopasnoodpasue. Bkian
pa3IMYHBIX TPYIIT OPTaHU3MOB B 00111ee Oropa3zHO0Opazne

Tema 2.3. [IpeacraBiieHrE O TUIOJIOTHYECKOM
(cTpykTypHOM) pazHooOpa3uu (pasHooOpa3ye KU3HEHHBIX
(bOpM, SKOJIIOTHYECKHUX M IKOJIOTO- IICHOTUYECKUX TPYIIL,
reorpaguuecKuX U reHeTUYECKUX 3JIEMEHTOB U IIPOY.)..

Paznen 3 MonuTopuHr
O6uopazHooOpazusl.

Tema 3.1. MOHUTOPHUHT KaK CHCTEMa MOJTYUYEHHUS
nH(pOpMAILIMU O COCTOSHUHU OMopa3zHo00Opasusl.

Tema 3.2 O0BEKTH OMOMOHUTOPHHTA

Pasgnen 4 T'endrlii OaHK.

Tema 4.1. I'enHblit 6aHK — TUIT OUOPENIO3UTOPUS, B
KOTOPOM COXPaHSETCS TeHEeTHYECKUI MaTepHall.

Tema 4.2. Tunbl reHHBIX OAHKOB.

Paznen 5 CkpuHuHr
reHo()oH/1a U KOJUIEKIIUU KaK
WCXOJHBIN MaTepua s
CEJICKIIMOHHBIX MTPOrpamMm

Tema 5.1. ITonsTust, GyHKIMH, OCHOBHBIC BUABL. VICTOUHUKH
[IEHHBIX TMPU3HAKOB. [ €eHO(OHT pacTeHU — KJIaoBast st
CEJIEKITNH.

Tema 5.2. MeTonb! onieHKU. Bu3yanbHO- OaJIbHBIC OTICHKH.
VY cToiunBOCTh K aOMOTHYECKHM CTPEccaM Cpe.sl,
YCTOMYMBOCTh K MH(OEKITMOHHBIM OO0JIC3HSIM U BPEIUTEISIM.




Tema 5.3. JlocTuxKeHUs B CEJIEKIMH 3€PHOBBIX KYIbTYp C
MCI0JIb30BAHUEM MUPOBBIX T€HETUYECKUX PECYPCOB

Paznen 6 Mudpopmannonusie
TEXHOJIOTUH B yNPABICHUH U
OLIEHKE TeHETHYECKIX

pecypcoB

Tema 6.1. CoBpeMEHHbIE KOMIIBIOTEPHBIE CUCTEMBI
KOJIJIEKIIMI FeHEeTUYECKOro pa3zHoo0pas3usi.

Tema 6.2. Co3nanue kaTaaoros u 0a3 JaHHBIX (MACTIOPTHBIX
1 OIICHOYHBIX ), UCTIOJIb30BAHUE JTAHHBIX O CEJICKIIHOHHOM
Mmatepuaie. [Tonck ncxoaHpIx GopM sl CeNeKIIMOHHBIX
IporpaMm

HaumenoBanue JUCHHUIIIIMHBI

MonekyJisipHasi CeIeKIus

O0BbEéM TUCUUIJIMHBI,

3 3E (108 gaca)

3E/ak.u.
COAEPKAHUE JUCIUITJINHBI
Paznennt Tembl
Paznen 1. MapkepHas Tema 1.1. OcHOBHBIEC MOHATHS U 3aJ]a4U MAPKEPHOM
CEJICKLIUS. CEJICKIIUU.

Tema 1.2. OOBEKTHI MAPKEPHOU CETEKITUU

Paznen 2 TpanuimonHeie
MapKEpHBIE CUCTEMBI

Tema 2.1. benkoBbie MapKepbl. AJITIO3UMBI.

Pazgen 3 Tlonmumopdusm nimuH
PECTPHUKIIMOHHBIX (hparMeHToB
- IIJIP® ananus.

Tema 3.1. SAnepusie [TJIPD (momumopdusm mirHbBI
¢parmenToB pectpukiyu) u JIHK- huHrepnpuHTHHT.

Tema 3.2 IT1/IP® B xJ10pOmIaCTHON U MUTOXOHIAPUATBHON
JIHK.

Paznen 4. MonekynspHas
ocHoBa RAPD.

Tema 4.1. [Ipeumy1iecTBa, OrpaHUYCHUS U IPUMEHEHUE
RAPD-mapkepoB. AMIUTH(GHUIUPOBaHHBIE 00JIACTH,
OXapaKTepu30BaHHbIE ceKBeHHUpoBaHUEM. KomnuecTBeHHbIM
aHaJIN3 SKCIPECCUU I'€HOB C UCII0JIb30BAHUEM
MPOU3BOJIBHBIX MPANMEPOB.

Tewma 4.2. CoiictBa RAPD - mapkepos.

Pa3znen 5. AFLP ananu3 u ero
paBHOBI/II[HOCTI/I

Tema 5.1. Texnuka AFLP: npunmun, npeuMyuiecTsa u
orpaHuueHus. AHanu3 sKcIpeccuu Ha ocHoBaHuu AFLP-
aHanuza. Paznuunsie AFLP-Bapuanun

Tema 5.2. Paznuunsie AFLP-Bapuanmmn

Pa3nen 6. Ipyrue
MOJICKYJISIPHBIC MapKePhI,
OCHOBaHHbBIEC Ha
ammmudukaruu JIHK In Vitro.

Tema 6.1. S-SAP-ananu3z. CenexTuBHas aMIUTH(PHUKAIISL
MuKpocateunToB. [loaumopdHbie 10KyCHI.
Muxkpocaremnt-AFLP. Mukpocartenutsl. ApeccoBaHHas

TILIP.

Tema 6.2. AHanu3 s3KcpecCuy FT€HOMHBIX PETHOHOB:
RGAP, SRAP u TRAP. Ananu3 nonmumopduzma
OJTHOLIENIOYEYHBIX KOH(OpPMALIU, U CBSI3aHHBIE C HUMHU
MeToAbl. [pyrue MeToIuKH.

PYKOBOJIMUTEJIb OII BO:

JOTICHT arpoOMOTEXHOIOTUUECKOTO

JenapTameHTa

C. A. Kopnaukwuit

Jomxnocts, BYTI

damumua 1.0.




