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INPOT'PAMMA
BCTYNHUTEJIbHOT0 UCTILITAHUS B ACIIUPAHTYPY
10 IpYyIie CenuaJbHOCTen
1.5. «BUOJJOI'MYECKHUE HAYKW»
CneuunajabHOCTH:

1.5.7. «'eneTnka

1.5.21. «®u3nosorusi ¥ OUOXUMHUS PACTEHHIN»

IlporpaMmma  cocTaBjieHa Ha  OCHOBe TpeOoBaHWii  (eaepaJbHOr0o  rocyaapcTBeHHOI0
00pa3oBaTeJIbHOT0 CTAHAAPTA BbICHIEr0 00pPa30BaHUSl MO HampaBJeHHI0 NOATOoTOBKU 35.04.04
«ArpoHOMHS» (YPOBEHb MATHCTPATYPHI).



MOPAJOK NPOBEJIEHUA U OHEHUBAHUA BCTYIIMTEJIBHOI'O
HNCIBITAHUA

BcerynuTenbHble MCHBITaHUS O CHEUUATBHOW JUCHMIUIMHE MpPU MpHUEME Ha
oOy4eHHre II0 MporpaMMaM ITOATOTOBKM HAyYHO-TIEAArOTMYECKUX KaJpoB B
acCMUpaHType MO TPyIIie HAyYHbIX crenuainbHocTen 1.5. «buonornueckue HayKu»
npoBogsATcs B (Gopme TecTa, (POPMHUPYEMOTO  JJICKTPOHHOM  CHUCTEMOM
conpoBoXxaeHust 3k3amMeHoB (DCCD) meTooM ciayyallHON BBIOOPKH 3aJjaHUM U3
MOJATOTOBJICHHOTO 0aHKa TECTOBBIX 3a/IaHHM, C aBTOMaTH4ecKoil mposepkoit ICCH
MPaBUILHOCTH BBITIOJIHEHHBIX 33JJaHUM (KOMIIBIOTEPHBIHN TECT).

HaHpaBJICHI/Ie 1.5. «buomornueckue HayKW» BKIIOYACT ABC CIICHHUAIBHOCTH .

1.5.7. «'eneruka»
1.5.21. «®usnonorus u OMOXUMHUS PACTEHUI»

Tect gopmupyercss Ha OCHOBE IPOrpaMMbl BCTYIUTENbHBIX HUCIBITAHUN IS
NOCTYHAIOIIMX B ACIUPAHTYpPY, COCTABIEHHOW B COOTBETCTBUHU C TPEeOOBaHUIMHU
DenepanbHOro roCyapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa 17}
OobpazoBatenbHoro crangapra PYJIH k BXOZHBIM KOMIIETEHIUSIM 10 OCBOEHHUIO
IporpaMMbl HOJTOTOBKM KaJpOB BBICIHIEH KBaJU(pUKALUU [0 OHOJOTUYECKUM
HayKaM 1o HanpasieHuio 1.5. «buonornueckne Haykm».

KomneroTepHsiit TecT cocTouT U3 50 BOIMPOCOB ¢ BHIOOPOM OJHOTO MPABUILHOTO
OTBETAa W3 MHOXECTBa. lecT oneHuBaercd MakcumaiabHo B 100 OasuioB. 3a
MPaBWIbHBIA OTBET HAUMCIISIETCS 2 Oalia, 32 HENPABUIIbHBIN - HOJIb.

Ha npoBenenne rectupoBanus oTBoauTcs 60 MUHYT.

OO0mue TpedoBaHUA

Ha sk3ameHne noctynaromuii B aClIUpaHTypy MO CIEHUATbHOCTH:

- T'eHeTHKM - OJKEH MOKA3aTh XOPOLINE 3HAHUS B 001aCTH T€HETUKU: TPUHITUIIBI
Y METOJIbl TEHETUYECKOT0 aHAJIN3a, 3AKOHOMEPHOCTH HACJIEAOBAHUS IPU3HAKOB IIPH
BHYTPUBUJOBOW T'HOpUAM3AlMM B OTCYTCTBHE M TMpPU HAJIWYUM CLEIJICHUS,
B3aMMOJICUCTBUE HEAJJIENbHBIX TE€HOB, XPOMOCOMHAs TEOpHUs, MOJIEKYJSIPHOE
CTPOE€HHME TI'€Ha WU MEXaHHM3M €ro JKCIPECCHUH, OCHOBBbI TE€HHOW WHXXEHEPHH,
MOJIEKYJIIPHO-TEHETUYECKUE METO/bl B TE€HETUKE, CEJICKIMU, CEMEHOBOJCTBE M
pacTEeHUEBO/ICTBE, HEXPOMOCOMHas HACJIeICTBEHHOCTb, U3MEHYHUBOCTb,
NOJIUIJIONINSI, OTHAJeHHas THOpUIu3alMsi, HECOBMECTUMOCTb, HHOPUIUHT H
reTepo3nuc, TEeHETUKA WHAMBUAYAJbHOTO pPa3BUTHs, T€HETHKA I0JIa, TEeHETHUKa
MOITYJISILINH;

- ®u3nojorus U OMOXUMHUS PACTEHUH - JOJDKEH TMOKa3aTh XOPOUIME 3HAHUS B
o0nacTu (GU3HOJIOTUN U OMOXMMHUHU PACTEHUI: OOBEKTHl OMOXUMUU U (PU3UOTOTUI
pacTeHui, METOJIOJIOTMYECKUE OCHOBBI MCCIIEIOBAaHUN B OMOXUMUU U (PU3HOJIOTUU
pacTeHui, cnenupuyecKkre MEeTobl OMOXUMUU U (PU3NOJIOTHH PACTEHUN U



duznonorus u OUOXUMHSI PACTEHUN KaK TEOpETHIECKasi OCHOBA PACTEHUEBOACTBA U
HOBBIX OTpacieil OMOTEXHOJIOTUH.

OcHoBHBIE pa3/iesibl MPOrpaMMbl

Hpodpuiab «I'eHeTHKA»

1. 'eneTuka U ee MeCTO B CHCTEMe OMOJIOTHYECKHX HAYK

[TonsiTre 0 HACIEACTBEHHOCTH U U3MEHYMUBOCTHU. VICTOpHS pa3BUTHS T€HETHKH.
Y./lapBuH u runore3a mnanrenesuca. Teopus ssomounu JK.b.Jlamapka. Teopus
3apoIbIieBoit miasmel A.Beiicmana. 3Hauenue padotel [.MeHzens B cTaHOBICHUHN
TCHETUKH KaK HaykKh. MeTojbl T€HEeTUKHU: THOPUI0JIOTHYCCKHUM, IIUTOIOTUUECKUH,
(U3UKO-XUMHUUCCKUN, OHTOTCHETHYECKUM, CTTaTHCTHYeCKu u 1p. Ilpeamer
TCHETUKH U €r0 MECTO B CHCTEME OMOJIOTMYECKHX HayK. 3HaUCHHE T'C€HETHUKH JJIS
pelIeHus 3a7a4 CEIbCKOr0 X03sIIICTBA, MEIUIIMHBI, OMOTEXHOJIOTHU U YKOJIOTHUH.

2. HI/ITOJIOFI’I‘ICCKI/IC OCHOBBI HACJIC¢ACTBCHHOCTH

Kierounoe crpoenue opraHu3sMoB. CTpOEHHE KIETKH. XPOMOCOMBI MX THIIBI U
ctpoeHnue. Jlenenue kietku. Mutos. buonornueckoe 3Hadenue Muto3a. [laromorus
MuTO3a. Meno3s. ['eneTnuecknii KOHTPOJIb MeN03a. | e HeTHUeCKOe 3HAUEHUE MEN03a.
[TaTosnorus menosa. Mukpo- u Makpocnoporeses. I'amerorene3. KapuoTumnst.

3. Menpaeansm. HpI/IHIII/IHI:I H METOABbI TCHETUICCKOI'O aHAJ/IN3a

HacnenoBaHue npu3HAKOB NPU MOHOTHOPUAHOM CKpeIIMBaHUU. [JOMMHAHTHOCTb.
PeneccuBHocth. KomomunupoBanue. CepxpomuHupoBaHue. EamHooOpaszue
NepBOro rubpugHOro mokojeHus. Pacmiennienue ruOpuaoB BTOPOTO MOKOJIEHUS.
AHaIM3UpyOLIee CKpPEIIMBaHUE. 3aKOH ‘“‘UHCTOTHI TamMeT . 3aKOHOMEPHOCTH
HACJIEIOBAHMUSI TPHU3HAKOB NPHU JAUTMOPUIHOM CKpPEIIMBAHMHM. 3aKOHOMEPHOCTH
HACJIEI0BAHMS IPU3HAKOB NPH MOJUTHOPUIHOM cKpeniuBanuu. O0ume GopmyIisl
paclIeIyIeHnsT IPU HE3aBUCUMOM HacjeAoBaHWMU. KOHTPOJIb 3a pacHIeNIEHUEM.
Craructuyeckuil xapakrep pacueruieHus. CpaBHEHUE TEOPETHUECKH OXKUIAEMOTO
U akTHUeCcKH HaOI01aeMoro paciierieHus. OueHka noiay4yaeMbIX OTKJIOHEHHUH 11O
Metony %2 (xu-KBajpaT). YCJIOBHUS OCYIIECTBJICHUS MEHJICJIEBCKUX 3aKOHOB.
['eHeTnyeckass CHMBOJIMKA. 3alllCh CKPEUIMBAaHUA M HUX  pe3yJbTaTOB.
MHOX€ECTBEHHBIN aJUIETU3M.

4. HacienoBaHue NPU3HAKOB MPH B3aUMO/IeiICTBMH I'€HOB

Kommnementapnoe B3aumoperctBue reHoB. Cymnpeccus. JJOMUHAHTHBIN 3MUCTA3.
Kpunromepus (peueccuBnbiii snuctas). [lomumepusi. OcoOeHHOCTH HacaeA0BaHUS
KOJIMYECTBEHHBIX NPU3HAKOB. TpaHcrpeccus. Ilnenorponus. I'ensl-



Moaudukaropsl. [[eHEeTpaHTHOCTh U SKCIPECCHBHOCTHh TCHOB. BiusHuEe BHEMIHUX
YCJIOBUM Ha MPOSIBICHUE 1eUCTBUA reHa. Hopma peakuuu reHotuna.

5. XpomocoMHasi Teopusi HACJIEICTBEHHOCTH

XpomocoMHoe onpeaeneHne noda. [lomoseie XxpomocoMbl. COOTHOIIEHHE TTOJIOB B
npupone. BrnusHue QakTopoB BHYTpPEHHEW M BHEUIHEW cpeAbl Ha pa3BUTHE
IIpU3HAKoB noJia. Hacienopanue nmpu3HakoB, CHEIUIEHHBIX ¢ nojIoM. HaciienoBanue
IIPU3HAKOB, CLEIUICHHBIX C IMOJIOM Yy 4enoBeka. Hepacxoxaenne X- XpOMOCOM.
baancoBas Teopus onpeneneHus noja. HepacxokaeHne XpoOMOCOM y 4YEJIOBEKA.
HacrmenmoBanue mNpHU3HAKOB, OrpPaHUYEHHBIX II0JJOM M 3aBHUCUMBIX OT MOJIA.
[IpakTryeckoe MCHOJB30BAHUE MPU3HAKOB, CIEIUIEHHBIX C IOJIOM (TYTOBBIM
HISIKOMPS, XMENIb U T.JA.). XpomocomHas Teopusi T.X.Moprana. Kpoccunrosep.
MexaHus3M KpoccHHrosepa. BemmuuHa mnepekpecta M JIMHEHHOE PacIOJIOKECHHE
reHoB B Xxpomocome. OIMHapHbBINA U MHOKECTBEHHBIN niepekpect. aTepdepentms.
Jloxanu3zanus reHoB. CLHEMJIEHHOE HACIEI0BAHNE T€HOB U KPOCCUHIOBED. JInHEHOe
pacIiojoKeHue TIEeHOB B XpoMocoMe. ['eHeTnueckne KapTbl  XPOMOCOM.
[{utonornueckue JOKa3aTeabCTBA KpoccUHroBepa. MakTopbl, BIUAIONIME Ha
nepekpect XpoMocoM. CoOMaTHYeCKHMi KPOCCUHIOBEp. MONEKYISPHBIE OCHOBBI
KkpoccuHrosepa. [loctpoenue renernueckux kaprt. ConocTaBieHuE FTeHETUYECKUX U
UTOJIOTUYECKUX KapT y APO30(UIIBI.

6. MOJ'ICKyJIﬂpHLle OCHOBBI HACJIeACTBEHHOCTHU. ' eHHasn HHKCHECPUA

JlokasarenbcTBa I'€HETHUYECKOM pPOJIM HYKIEHHOBBIX KUCIOT. HykiienHoBBIE
KHCJIOTBI - HACJIEICTBEHHBIN MaTepHuall BUpycoB. CTpOEHUE HYKIEMHOBBIX KUCIIOT.
Xumudeckuit coctaB u BujaoBas crnenuduunocts JHK. IlpaBumo Yapraddoa.
Mogens ctpyktypsl JJHK Yorcona - Kpuka. O6mme 0cOOEHHOCTH pEIUIMKaIU
JHK. Cunres JAHK y sykapuor. PHK kak renermyeckuii marepuan u ee
permmkaiusa. Tunet PHK B nmomumentunnom cumHteze. Martpuunas PHK.
Pu6ocomuass PHK. Tpancnopraas PHK. Tpauckpunuus JJHK na marpune PHK
(oOpaTtHast TpaHckpuruus). ['eHeTHUecKUid KOoA M ero cBoiicTBa. [[okazarenbcTBa
TPUIIETHOCTH KOJA. BBIPOKIEHHOCTh KOJA. YHUBEPCAIBHOCTh KOAa. bruocuHTes
Oenka. Perynauus G6enkoBoro cunre3a. Cxema reHETMUECKOTO KOHTPOJIS CHHTE3a
dbepmenToB y Oaktepuii. ['eH-perynarop, onepoii, cTpykTypHbie TeHbl. [[enTpoBast
TEOPUs I'eHA. Y HUKAJIbHBIE U ITIOBTOPSIOIIMECS OCIEI0BATEIBHOCTH HYKICOTUIOB B
JHK sykapuot. CTpoeHue reHa 3yKapuor: DK30HBI, HUTPOHBHI.
[TocTTpanckpunmmonnbie mpeodpazoBanus MPHK y asykapuwor (mporeccuHr,
crutaiicuHr).  OcoOEHHOCTH OpraHu3allud TNPOMOTOPHOM 00JIaCTH  SYKapHOT.
[IpoGnembl reHHOM WHXeHepuu. MeroAbl BBIJCICHUS M CHUHTE3a T'E€HOB.
Xapakrepuctuka pectpukras. [IoHATHE 0 TeHHBIX BEKTOpax (I1a3MU[Ibl, BUPYCHI).
CnocoOwsl monydyeHusi pekomOuHanTHoW JIHK, Meroasl KjIOHUpOBaHUS T'EHOB.
[IpsiMble  MeTOABl TEepeHOoca TeHOB  (MUKPOUMHBEKIMS, 3JIEKTpOoropaius,
OMOOAIITUCTHKA, C TTOMOIIIBIO JIMTIOCOM U T. 11.). JlocTryKeHus B 00J1aCTH TpaHCTeHEe3a
y pacteHuil. MoOusbHbIE TeHEeTUYECKUE AIeMEHThI. MoJIeKyIsipHO€ MapKHUpPOBaHHE.
[TonmumepasHnas uenHas peakuus. Co3naHue MOJIEKYJISIPHBIX MapKepoB. ' €eHOMHbIE
OnOIMOTEKH.



7. HexpomMocoMHas1 HaCJIeACTBEHHOCTh

HexpoMocoMmHas HaciaeACTBEHHOCTh T€HETHUECKOTO0 MaTepHalla KJIETKU 10 CXeMe
Jbxuakca. OcCOOEHHOCTH LMTOIUIA3MaTHYECKOTO HACIENIOBaHUS, OTJIMYUS OT
AIepHOTr0. MeTOo bl U3y4EeHUS: PELUIIPOKHBIE, BO3BPATHBIE CKPEIIMBAHUS,
onoxumuyeckue Meroabl. IlmactupHas HaciencTBeHHOCTh. MccienoBaHus
NECTPOJIMCTHOCTH Y  pacTeHud. MUTOXOHApHAIbHAS  HACJIEICTBEHHOCTD.
HccenenoBanus npIXaTeIbHOM HEAOCTATOYHOCTU y ApOXoKeU. [ eHeTnueckue KapThl
opraneimn. lluTorazmarnueckass My»CKasi CTEPUIBHOCTb y pacTeHUi. BiusHue
anepHblx reHoB Ha mnposiBieHne LIMC. Hcnone3oBanne LIMC s monydeHuUs
THOPUIHBIX CEMSIH. MounekyspHble OCHOBBI LUTOILIa3MaTHYECKOM
HacyieACTBEHHOCTH. OCOOEHHOCTH BOCIIPOU3BEACHMSI OPTaHell B KJIETKE. 3HaUCHUE
HEXPOMOCOMHOI'O HAacJIJOBaHUsI B IOHUMAaHMM MPOOJIEM HBOJIIOLMU KIETOK
AYKapHOT, IPOUCXOKIEHHUS KIIETOUHBIX OPTAHEII - IUIACTU U MUTOXOHJIPUH.

8. MOIll/I(l)l/IKaHI/IOHHaﬂ U MyTalUOHHadA UBSMCHYUBOCTD

MonudukannonHas U3MEHYUBOCTb. Hacnencreennas U3MEHYUBOCTb.
KoMOuHaTtuBHAasT HM3MEHYMBOCTh. MyTalMOHHAsT U3MEHYMBOCTh. (CHOBHBIE
ITOJIOKEHHST MyTallMOHHOW Teopuu [le @puza. CnioHtanHbsle MyTauuu. [Ipsvseie u
oOpatHble MyTanuu. ['eHoMHbIe MyTanuu. JKHW3HECTIOCOOHOCTh MYTaHTOB. 3aKOH
IFOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOM wu3MeHuuBoctH H.M.Basunosa.
NuaynupoBanHbie MyTanuu. @u3ndyeckue MyTareHHble (pakTopsl. J103bl 00TydeHUs
u nornoueHus. JleranpHple M cyOJeTambHBIE 03Bl MYyTareéHOB. XHUMHUYECKHUE
mytarensl. Knaccupukauusa wmyranuil. M3MeHeHUs CTpPYKTypbl XpOMOCOM TIOJ
JEUCTBUEM MYyTareHoB. MI3MeHEeHUE NOJIOKEHNs U TIOPsIIKA TEHOB Ha XPOMOCOMAX.
N3meHeHne CTpPYKTypbl I'eHa. TOUKOBbIE MyTauud. TpaH3MUMU U TPAHCBEPCHUMU.
Penapanuu nospexaenHoi JIHK. AHTUMyTareHsl.

9. Moanniouaus U APyrue U3MeHeHHUs1 Y1CcJIa XPOMOCOM

[Tonarue o nomummonauu. llomumnonaueie psaael B npupoae. Pons nomunnonanu B
DBONIOLMM. MeXaHW3Mbl HM3MEHEHUs 4YHMCla XpPOMOCOM. MwuroTnyeckas,
3UTOTHYECKass W MEUWOTMYECKas  MOJUIUIOMAM3alusA.  ABTOIOJUIIOUIUS.
®U3n0NI0rHYecKue 0COOEHHOCTH aBTONOMUIIONI0B. Tpurmonnsl. Mcnonb3oBanue
ABTOMOJIMIUIONJOB B CEJIEKUMM  pAacTeHH.  AJUloNoJUIUIONAus. UMbl
anononumiaonoB. Ponp  amumionauu B BOCCTAHOBJICHHWU —IUIOJOBUTOCTU
OTHalIeHHbIX TuOpunoB. IlodydeHne W HMCHOJIB30BAHUE MIIEHUYHO-PKAHBIX
ruOpugoB Triticale. Cunre3 u pecuHTe3 BHAOB. POJIb aUIONOIUIUIOWAVH B
ABOJIFOLIMU U CEJIEKIIMU pacTeHUi. AHeyruionaus. Tunsl aHeymionaoB. MexaHusm
BO3HMKHOBEHUS AHEYIUIOWJIOB OKCIIEPUMEHTAJIbHOE IOJYYEHHE aHEYITOMIHBIX
pacTeHuil. 3HaUYCHHE aHEYIUIOUJIOB NIl FeHeTUYecKuX uccienoBanuid. [lomydyenue
JOTIOJIHEHHBIX U 3aMEUIEHHBIX JIMHUM U UX MPAaKTUYECKOE UCIOJIb30BaHuEe. MeTox
MOHOCOMHOTO aHanu3a. lamiouausa. Mopdosoruueckue OCOOEHHOCTH |
UJeHTU(UKALIS TaIJIONIHBIX pacTeHU. XapakTep mMeiio3a y raruiounos. Yactora



CIIOHTaHHOI'O BO3HHMKHOBCHUA  I'alllIOMIOB. MGTOIH:-I SKCIICPUMCHTAJIBHOT'O
IMOJIYUCHUS I'allJIONI0B. Hcnonb3oBanue rarjiIon0B B ICHCTHUKC U CCIICKIIUH.

10. OTnanenHasi rudpuan3anus

[TonsiTue 06 oTmaneHHOW rHOpUAM3aNMHA. THUNB THOPUAOB, MOMYyYaEMBIX MpHU
OTJAJICHHOM TMOPUAN3AIMN PACTEHUN U KUBOTHBIX. baphepbl HECKPEIMBAEMOCTH
npu oTAaieHHoN rubpuan3amnuu. CrnocoObl MPEo0JICHUS] HECKPEIIMBAEMOCTH TIPH
oTnalieHHoW rTubOpuauzanuu. Pabotel WM.B.MuuypuHa 1o mIpeoioieHHUI0
HECKPEILIMBAEMOCTH Y IUIOAOBBIX KYJIBTYp (METOl MOCPEAHUKA, ONBUICHHE CMECHIO
NBUIBIIBI, METOJ| TPEIBAPUTEIBHOIO BETETATUBHOIO cOMMkeHus). OcoOeHHOCTH
OTJIaJICHHBIX THUOPHUIIOB B MEPBOM M TOCIEAYIONIMX THOPUAHBIX IMOKOJICHUSIX.
[Ipeononenue oecruioaus OTHAJICHHBIX ruOpUIOB. Ocobennoctu
dhopMOo0Opa3oBaTEIBHBIX TMPOIECCOB Y OTAANCHHBIX THOpuUmI0oB. MHTporpeccus
FEHOB MNpH OTAaJIeHHOW ruOpuamuzanuu. ['eHomHbIM aHanus. KymnbeTypa
IIPOTOILIACTOB.

11. NHOpuaMHT ¥ reTepo3uc

[TonsiTue 06 ayToOpuaAMHre U UHOpUAUHTE. ['eHeTHUYecKasi CyIIHOCTh HHOPUAMHTA.
Koaddunurent wuHOpuaMHra Kak Mepa CTENEeHH WHOpPUIUHTA. Y BEIUYCHUE
ko3 duimenTa MHOpUAMHTA B PsAYy IMOKOJEHUH TNpPH pa3IMYHBIX THUIIAX
POJICTBEHHBIX CKpelmMBaHui. IHOPUIUHT Y MEePEeKPECTHOONBUISIIOIIMXCS KYIbTYP.
Nubpenupiii MunuMmyM. WHIyXT-muHuM pacTeHuil. WHOpuauHr y 4yenoBeka.
®dakTOpHl, ONIPEAEIAIOUINE BBICOKHUE YaCTOTHI POJICTBEHHBIX OpaKOB.

[lonsitue o rerepo3uce. I'eHeTHMUecKWe THUNOTE3bl TeTepo3uca (runoresa
JTOMUHHUPOBAaHMS, THUIOTE3a CBEPXJAOMHHUPOBAHHUS, THUIOTE3a TIE€HETHYECKOTO
OanmaHca, TIMIOTE3a KOMIIEHCALIMOHHOIO  KOMIUIEKCa TIeHoB). l'mmortesa
JOMUHHUPOBAHUS M €€ TeHeTHUYeCKoe 00OCHOBaHHE. 3aKOHOMEPHOCTH IMPOSIBICHUS
rerepos3uca BO BTOPOM T'HOpUAHOM MOKOJIEHHUU. ['unore3a cBEpXJOMUHUPOBAHUS U
ee reHeTniyeckoe ooocHoBanue. Mcnonab3oBanue siBIeHNI THOPUAMHTA U FeTepo3uca
B CEJIbCKOXO35MCTBEHHON NIPAKTHKE.

12. T'eHeTHKA OHTOI€HE3A

OnHTOreHe3 - HaclEACTBEHHO JETEPMHUHUPOBAHHAs IporpaMma pa3BUTHS OCOOM.
CrabunbHOCTh TeHOMa W auddepeHianbHas aKTUBHOCTh TE€HOB B IpoIlecce
WHIUBUIYAIBHOTO  pa3BUTUA. O(Q@PEKThl HIKCIPECCMM TE€HOB HAa  CTaJAHH
smOpuorenesa. Amruindukaius reHoB. TkaHecnenuduueckas akTUBHOCTh I€HOB.
[neoTponHOE NEHUCTBUE TE€HOB B OHTOreHe3e. B3auMoOIEeNCTBHE T'EHOB,
OTpEEIISIONIEe CTAHOBJICHUE MPU3HAKOB B OHTOreHe3e. B3anMOOTHOIIIEHUS KIETOK
B MOopdoreHese.

13. I'eneTnka NOMyJIsALUIA

[Tonarue o nomymnsuuax. OnpeneneHrne 4acToT TEHOB U COOTHOLIEHNU T€HOTHUIIOB B
MONYJISAUAX. Y CTAHOBIICHHE NIOJM TETEPO3UTOT. BhIUMCIIEHHE YacTOT I€HOB Ha
OCHOBE 3aKoHa Xapau-BaitnOeprepa. CooTHOIIEHUS B TOMYJISAIMAX MO T'eHaM,



CUEIUVIEHHBIM C IIOJOM. OJIEMEHTapHble NpoLEcChl HBOMOUUU. 3MeHeHue
TeHETUYECKOM CTPYKTYphl MOMYJSIUU B pe3ylbraTte orOopa. M3MeHeHne 4actoT
r€Ha NpHU IOJHOM JOMUHUPOBAaHHWH. V3MEHEHHME 4acTOT TreHa NpU OTCYTCTBUH
JOMUHHUPOBaHMs. MI3MEHEHHE 4acTOT TeHa NpU CBEPXJOMUHUPOBAHUU. ['€HETHKO-
aBTOMATUYECKUE IIPOLECCHI B MOMYJISALUU (ClIydyallHbIH Ipeild reHoB). Murpauuu u
UX BIISIHUE HA CTPYKTYpPY nonyisanuy. PakTopsl n301s0uu nomnyssinuu. [lorarue o
TEHETUYECKOM Tpy3e. ['eHeTnueckuii romeocTas MomyJsiuu.
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popuiab «®usunosoruss 1 buoxumus pacreHuinn

Tema 1. OcCHOBHBbI€ KOMIIOHEHTBI PACTUTECJIBHOIO Opraunu3mMa u ux {l)yHK]_[Hl/I

VYrneoapl, Jlunuasl, AMUHOKMCIOTHI M Oenku, HykieoTuasl M HyKIEHMHOBBIE
KUCcTI0Thl: OCOOEHHOCTH COCTaBa M MX METa0O0JIM3Ma y PacTeHUH, 001IMe CBOWCTBA U
cTpykTypa. Ankamouasl: M3onpeHouabl. deHoybHBIE coeAUHEHUS. MUHOpPHBIE
KJIAaCChl BTOPUYHBIX MeTabomuToB. IlyTm OMOCHMHTE3a OCHOBHBIX KJIACCOB
BTOPUYHBIX META0OIUTOB. PEPMEHTHI U MEXAHU3MbI UX JEHCTBUS

Tema 2. PacTuTe/IbHAA KJIETKA

OcoOeHHOCTH  CTPOCHUS, CTPYKTypHas W (QYHKIHMOHAJIbHAs OpraHu3aIus
pactutenbHOU KieTku. CUMOMOreHHasi TUIOTe3a BO3HMKHOBEHUSI PACTUTEIbHON
KJIETKH.

Tema 3. buosHepreruka pacTuTeJIbHOI0 OPraHU3Ma

[Ipunuunel TepmoauHaMuku. [IpeoOpa3zoBanue 3Hepruu B KieTke. DOTOCUHTES.
3HadueHne (POTOCHMHTE3a B TpaHC(OpMAIMU BEIIECTBA M HHEPrUU B HPHUPOJE.
OU3MKOXMMHUYECKAsl CYIIHOCTh IIpolecca (POTOCMHTE3a W €ro 3HA4YeHHE B
HPHEPreTUYECKOM M IUIACTUYECKOM oOMeHe pacteHus. Jlpixanue. DepMeHTHbIE
CUCTEMBI JbIXaHHsl. XapaKTepUCTHKA OTJEIbHBIX TPYIII JIbIXaTEIbHBIX (PEPMEHTOB.
['nmukonu3. OcHOBHBIE (PEPMEHTHI CUHTE3a U THAPOIN3a Caxapo3bl U Kpaxmalia.

Tema 4. Bonooomen

KonuyecTBo norpediisieMoil pacTeHrEeM BOAbL, COAEPKaHUE BOJIbI B KIETKAX, TKaHIX
U opraHax. MonekynspHas CTPpyKTypa H© (U3WyYeckue CBOWCTBA BOJBI.
B3aumopeiicTBue MoJIeKy1 BOAbI M1 OMONOIMMEPOB, ruapartanus. CocTosHUE BOJIbI B
KJIeTKe. Bosa, Kak CTPYKTYpHBIM KOMIIOHEHT PACTUTENBHOU KJIIETKH, €€ y4acTHE B
OMOXUMHUYECKUX PEAKIUSAX.

Tema 5. MuHepaJ/ibHOE IUTAHKE

[ToTpeOHOCTH pacTeHHMil B dJeMeHTaX MHUHepalbHOro nurtanug. ConuepxkaHue U
COOTHOUIIEHHE MUHEPAIBHBIX 3JIEMEHTOB B IIOYBE U PACTEHUSX, KOHLIECHTPUPOBAHUE
AJIEMEHTOB B TKaHSX pacTeHus. DyHKIUOHAIbHAs KiacCUuPHKaIUs dSIEMEHTOB
MHHEPATILHOTO TTUTAHUS.

Tema 6. Poct u pasBuTHE pacTeHuil

OnpeneneHue MOHATUM «pOCT» M «pa3BuTHe» pacteHuil. lIpobGnema pocta u
pPa3BUTHS HA OPTaHU3MEHHOM, OPTaHHOM, KJIETOYHOM U MOJIEKYJIIPHOM YPOBHSIX.



CymiecTBOBaHME OpraHU3Ma Kak pa3BEpThIBAHWE BO BPEMEHU TI'E€HETUYECKON
IporpaMMbl; BO3J€WCTBHE BHEHMIHUX (HaKTOpoB. JKU3HEHHBIM LMK BBICHIMX
pactrenuil. OCHOBHBIE JTambl OHTOTeHe3a (IMOPHOHANbHBIN, IOBEHUJIBHBIH,
PENpPOAYKTUBHBIN, 3pEIOCTH, CTAPEHUA), UX MOP(OIOrHIecKue, PU3N0IOTUIECKUE
U MeTaboJMYecKHe OCOOCHHOCTH. MexaHu3Mbl Mop(doreHesa pacTeHHU.
['opMOHabHAs perynsauus pocTa U pa3BUTHS PACTCHUM.

Tema 7. YcToMYMBOCTH pacTeHU K HeOJIaronpuaTHBIM (akTOpam

Crpecc u agmanTanusi - oOmias XapakTepucTuka sBieHuid. HeOmaronpustHbie
¢dakTopbl OMOTHUECKON 1 aONOTHYECKOH NMPUpPoAbl. OTBETHBIE peaKIIUK PACTCHHUM Ha
JIEVICTBHE CTPECCOPOB.

Crneuuduueckue u Hecnenuduueckue peakuuu. Ilpupoga Hecnenudpuueckux
peakiuii. CTpeccoBbie OKH U UX (YHKIIUU.

Pexomenayemasi iureparypa

OCHOBHBIC HCTOYHUKH:

1. Mengenes C.C. ®usnonorus pactenuii: - Cankr-IlerepOypr : bXB-IletepOypr,
2015.-496 c.
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COBPEMEHHOM OMOJIOTHH pacTeHUM [ DNIeKTPOHHBIN pecypc]: yueoHoe mocodue / B.B.

Kysuenos, B.B. Ky3nenos, I'. A. PomanoB. - M.: U3narensctBo «JlabopaTtopus
3HaHuiy, 2015. - 498 c.
3. OcHOBBI OMOXMMHH BTOPUYHOTO OOMEHA pacTeHUil: Y4eOHO-METOAMYECKOoe
nocobue / I'.I'. bopucosa, A.A. Epmomun, M.I'. Manesa. - 2-e usn., crep. - M.:
®dnunTa, 2018.- 128 c.

4. Xennr, I'.-B. buoxumus pacrenuit [Onektponnsiii pecypc] / I'.-B. Xenar; nep. ¢
aHrI. - 2-e u3a. (971.). - M.: BUHOM. Jlabopatopus 3nanwmii, 2014.-471 c.
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4. Kysneno, B.B. ®usnonoruss pacreHuil : y4yeOHMK Al CTYJEHTOB BBICIIUX
y4eOHBIX 3aBEJIEHUI MO arpoHOMHYecKuM crnenuaibHocTsIM /B.B. Ky3unenos, I'.A.
JImutpueBa . - Mocksa : Beicmras mkona : Aopuc, 2011 .- 783, [1] ¢. - 60 k3.
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Cnucoxk BONpPOCOB 1JIfl MOATOTOBKH K BCTYNUTEILHOMY 3K3aMeHYy
B aCIUPAHTYPy N0 buojiornyeckum Haykam.

«I'eneTuka»

1. [IpeaMeT reHeTUKH U er0 MECTO B CUCTEME OMOJIOTMYECKUX U
CEJIbCKOXO3SIICTBEHHBIX HAyK. 3HaUYEHUE T€HETHKH JJI PEIICHUS 3a]1a4 CEeJICKIINH,
MEUIUHBI, OMOTEXHOJIOTHHU U SKOJIOTHUH.

2. Vctopus pazsutus reHetuku. Y. [lapBuH u runore3a nanresesuca. OCHOBHBIC
MOJIOKEHUS, 000CHOBBIBatOIIME 3Ty TUnote3y. Teopus sBomonuu XK.-b.Jlamapka.

3. IonsTue o momymsusax. OnpeneneHrne 4acToT TeHOB U COOTHOIIICHU T€HOTHUTIOB
B TOMYJISAIUAX. Y CTAaHOBJIEHUE JIOJIU T€TEPO3UTroT. BhIUKCIIeHHe 4acTOT TEHOB Ha
ocHoBe (popmyibl Xapau-Baitnbeprepa.

4. HacnenoBanwue MIPU3HAKOB pu MOHOTHOPHTHOM CKpEITUBaHU.
JomunantHocTh. PenieccuBHocTh. KomomunantHOCTh. EnuHo0Opasue mnepBoro
THOPUIHOTO TIOKOJIeHUs. Pacienienne TuOpuaoB BTOPOTO MOKOJICHUS

5.  3nadenue pabotsl I .MeHpens B CTAHOBJICHUHN T€HETUKH KaK HAyKWu. MeTOo b
TEHETUKU:  TUOPUIOJIOTHYECKHUM,  IUTOJIOTUUYECKUH, (U3UKO-XUMUYECKUH,
OHTOT€HETHUYECKUI, MATEMATUYECKUH U JP.

6. [emenue xieTkn. MuTo3. buomorndeckoe 3HaUCHUE MUTO3A.

7.  Meiioz. Ilaronoruss mMuto3a u Merosa. ['eHeTHuecKuid KOHTPOJIbL MeHo3a.
['eHeTn4eCKO€E 3HAUCHUE ME03A.

8. XpomocomHoe ompezaenenue mosa. [lomoBeie xpoMocombl. COOTHOIICHHE
NOJIOB B Mpupoe. BiusiHue (akTopoB BHYTPEHHEN M BHELIHEH Cpe/ibl Ha pa3BUTHE
IIPU3HAKOB M0JIA.

9. Ilonsrtue o rereposuce. I'eHeTHUECKHE TUIIOTE3bI reTepo3uca (runoresa
JOMUHHUPOBAaHUS, THUIOTE3a CBEPXAOMHHHMPOBAHHUSA, THUIIOTE3a T'€HETHYECKOTO
OanaHca, rUIIOTE3a KOMIIEHCAIIMOHHOTO KOMILJIeKca reHoB). I unoresa
JOMUHUPOBAHUA U €€ reHeTHueckoe o0ocHOBaHuE. Mcnonb30BaHue rereposuca B
CEJIbCKOXO03SIMCTBEHHOM MPAKTUKE

10. Knerounoe cTpoenue opranu3mMoB. CTpOEHHE KIIETKH.

11. KommieMeHTapHOE B3aUMOJEHCTBUE T€HOB.

12. Cymnpeccus. JlomuHaHTHBIN dnucTa3. Kpunromepust (periecCUBHBIN dMHCTA3).
13. Tlomumepwus.

14. MuToXOHIpUaIbHas HACIEICTBEHHOCTb.

15. Tlonstue 06 oTnaneHHo# rubpuau3anuu. TUIBI THOPUIOB, MOTYYaEMbIX TIPU
OTJIaJICHHOW TMOPHUINU3AIMN PACTCHUN W KUBOTHBIX. bapbepbl HECKPEIIMBAEMOCTH

IIpU OTHAJICHHOM ruopuan3anuu. CriocoObl MPeo0JICHUS HECKPEIIMBAEMOCTH IIPH
OTJAJICHHOU THOpUAN3AIINY.

16. Perymsmus 5SKCOpeccMd TE€HOB Ha YPOBHE TpaHCKpuIuu. l3meHeHue
TPAHCKPUIILMU B OHTOreHeze. MexaHu3mbl AudepeHInaIbHOl TPaHCKPUIILUH.



KonTtpons sxcnpeccun reHos Ha yposHe npoueccuara PHK, tpancisinun.

17. CoortHomieHus B nmonyjsinuAax 1o IéHaM, CHOCINICHHBIM C  IIOJIOM.
BHCMGHTapHBIC IMpOLCCChI 3BOJIIOLINU.

18. MonnekynspHoe mapkupoBanue. [lonmumepasnas nennas peakius. Co3mgaHue
MOJIEKYJIIPHBIX MapKepoB. [ eHOMHbIE OMOIMOTEKH.

19. Iuromnazmatuyeckass MYKCKas CTEpUIBHOCTh Yy pacTeHuil. BrusHue
anepubix reHoB Ha mnposiieHue [IMC. HcnonwszoBanue [IMC s mosydeHus
THOPUIHBIX CEMSH.

20. 3akoH TOMOJIOTHUYECKHMX PSIJOB B  HACJEACTBEHHOM HW3MEHUYMBOCTHU
H.1.BasuioBa.

21. WapyuupoBaHHble MyTauuu. Dusndeckue MyTareHHble (akTopbl. Jl03b1
oOnyuyeHus U norjomenus. JletanbHbie U CyOaeTalbHbIE J03bI MyTareHoB.

22. XUMUYECKUE MYTarcHbI.
23. buonorudeckue MyTarcHsbl.

24, Tammoumus.  Mopdonoruueckue  OCOOEHHOCTH M HUIACHTH(PHUKAIUSL
raruIONAHBIX PACTEHHH. MeTonbl 3KCIEPUMEHTAIBHOTO IIOJIYYEHUSI TarluIOUIOB.
Hcrionb30BaHue TralyIonuu B TCHETUKE U CEJIEKLUU.

25. JlokazaTenbCcTBa TEHETUYECKOM pONIM HYKJIEMHOBBIX KuCIOT. CTpoeHue
HYKJIEMHOBBIX KHCIOT. XUMUYECKUI cOoCcTaB U BUAOBas cnenudpuuHocts JJHK.

26. PHK kak renerumueckuii matepuas u ee pemnukanus. Tunelt PHK B
noymnentuaHom cuntese. Marpuunas PHK. PuGocomuas PHK. Tpancnoprhas
PHK. Tpauckpunuus JJHK na matpune PHK (oOpaTHas TpaHckpumius).

27. Tlnetiorpornus. ['eHbI -MOAHPUKATOPHI.

28. TleHeTpaHTHOCTH M IKCIPECCUBHOCTh T€HOB. BiusiHMe BHENTHUX yCIIOBUN Ha
MposIBJIIEHUE JIecTBUSA reHa. Hopma peakuuu reHoTuna.

29. HacnenoBanue npu3HaKoB, CIETUICHHBIX ¢ ToJIoM. HacinemoBanue npu3HaKkoBs,
CLEIUIEHHBIX C IIOJIOM, y uesioBeka. HepacxoxaeHue X-XxpoMOCOM.

30. T'enmernueckuil koA M €ro cBoicrTBa. JlokazaTenbCTBA TPHUIICTHOCTH KOJA.
Pa6otst Hupenbepra, O4oa u npyrux no pacumu@poBKe KOJTOHOB. BHIPOKIEHHOCTD
KoJa. Y HUBEPCAIBHOCTh KOJIa.

31. Pab6otsl U.B.MuuyprnHa mo npeojoJieHuI0 HECKPEITUBAEMOCTH Y TIJI0JIOBBIX
KylabTyp  (METOJ  TOCPEIHMKA, ONBUIEHHE CMEChIO  TBUIBLBI,  METOJ
MPEABAPUTEIILHOTO BETeTaTUBHOTO CcOMMkeHus1). (OCOOCHHOCTH OTIAJICHHBIX
rHOpUJIOB B TIEPBOM U TOCIEAYIOMIMX THOPUAHBIX MOKoJeHusx. I[Ipeomonenue
Oecruioaus OTIaJIeHHBIX THOPHIOB.

32. buocunte3 Oenka. Perynauus OenkoBoro cuHTe3a. CxemMa reHEeTHYeCKOTO
KOHTpOJISI CUHTe3a (pepMeHTOB y OakTepuil. ['eH-perynsrop, onepoH, CTpyKTypHbIE
T'CHBI.

33. Wubpunuur. MuOpeaupii MUHUMYM. WHIYXT-THHUN pacTeHUIA.

34. KpoccunroBep. MexaHu3sM KpOCCHMHTOBepa. BenuumHa mepekpecta W
JMHEWHOE PACHOJIOKEHHE T€HOB B XpoMocoMme. OAuMHApHBII U MHOYKECTBEHHBII
IIEPEKPECT.



35. IIpoOnembl TeHHOW WH)XEHEpUU. MeTOAbl BBIAEICHHUS U CHUHTE3a T€HOB.
Xapakrepuctuka pecTpukTas. [IoHsATHE 0 TeHHBIX BEKTOpax (IUIa3MU/IbI, BUPYCHI).

36. H3meHeHHSI CTPYKTYpbl XpOMOCOM IO/ JE€HCTBHEM MyTareHoB. V3MeHeHue
MOJIOKEHUS U MIOPSKAa FEHOB Ha XpoMocoMax. MI3MeHeHre CTPYKTYphI FeHa.

37. AHCYHJIOI/II[I/ISI. Turnsr AHCYILIIONOOB. MexaHuszm BO3HHMKHOBCHMH

AHCYIIIIOUOOB. OcobeHnHOCTH MEHo3a U O6p8,30BaHI/I$I ramMmcT y aHCYIINIOMIOB, HX
JKM3HECIIOCOOHOCTb. 9KCHepI/IMeHTaJIBHOC IMOJIYUYCHHUC AHCYIINIOMIHBIX paCTeHHﬁ.
3HaueHue AHCYILIONAOB OJISI TCHCTUYCCKUX I/ICCJIC,ZIOBaHI/IfI.

38.  Amnonomurmmouaus. Tumsl aymononumuion1oB. Padotsl I'. 1. Kapneuenko mo
CO3JaHUIO MOJUILIOUIOB.

39. Pomp amdumionmMM B BOCCTAHOBJICHWUHW IUIOJOBUTOCTH OTJAJICHHBIX
ruOpuoB. [lonydyeHne u ucmonb30BaHUe MIICHUYHO- pKaHbIX THOpuaoB Triticale.
CuHTe3 M pecuHTe3 BUAOB. Pojib ayuiONONUIUIONANN B DBOJIONUH U CENEKIUH
pacTCHUMN.

40. OmnTOTEHE3 - HACJICACTBEHHO JICTCPMHHHMPOBAHHAS IIporpamMma pa3BUTHS
ocobu. CTabmIbHOCTh TeHOMA U JudepeHIanbHas akTUBHOCTh T€HOB B MPOIIECCE
WHIUBUAIYATBHOTO  pa3BUTHA. OG(PEKThI IKCIPECCHHW TEHOB HAa  CTaIHH
IMOpHOTEHE3A.

41. V3MmeHeHHE YacTOT T€HA MPH TOJHOM JOMHUHUPOBAaHWH. M3MEeHEHHE 4acTOT
reHa TpU OTCYTCTBHU JOMUHUPOBaHWSA. M3MeHeHHWE dYacTOT TeHa TMIpHu
CBEPXIOMUHHUPOBAHUH.

42. T'eHEeTHKO-aBTOMATHYCCKHE IIPOIECCHl B TOIMYJSIIUU (COydalHBIH Jpeiid
T'CHOB).

43. TlpaBuno Yapradhda. Mogens crpykrypsl JJTHK Yotcona - Kpuka. O6mue
ocobennoctu permkanuu JJHK. Cunrtes IHK y sykapuor.

44, Murpauud ¥ UX BIUSHUE Ha CTPYKTYpy nomyisuuu. DakTopbl U30ISIUU
nonyJsiuu. [IoHATHE O TEHETUYECKOM TPy3€.

45. Tlpsimple MeTONIbI TIEpeHOCa TeHOB (MUKPOMHBEKIIMS, DSJIEKTPOIOpaIlus,
OMO0AINCTHKA, C MOMOIIBIO JUIIOCOM M T. A.). Mcnoap3oBanue Ti-mmasmug A.
tumephaciens, BupycoB u BHPOHJOB B KaueCTBE BEKTOPOB B T'CHHOW HMHXCHEPUHU
pacteHuii. Jloka3aTeabCTBa HHTETPAMM UYYXKEPOIHBIX TeHOB. JloCTIKeHHS B
00JIaCTH TpaHCTeHE3a Y PAaCTCHUH.

46. HacnenoBanune MpPU3HAKOB, OIPAaHUYEHHBIX MOJOM, W 3aBUCHUMBIX OT IOJA.
[IpakTueckoe WCHOIB30BAaHUE TPU3HAKOB, CIICTUICHHBIX C TIOJIOM (TYTOBBIM
HIETKOMNPS, XMEJb U T.1I.).

47. CrpoeHue TeHa SYKApHOT: HK30HBI, HUTPOHBI. [loCTTpaHCKPUNIIMOHHBIE
npeobpazoBanust MPHK y sykapuort (riporieccuHr, crijiaicuHr).

48. MHOXECTBEHHBIN aJIJICIIU3M.

49. DKcrepuMEHTAIbHOE TIIOJYYEHHWE aHCYIUIOWIHBIX pacTeHUH. 3HauCHHE
aHCYIUTOUJOB I TEHETHYECKHX HccieqoBanuii. [lomydeHue DOTMOTHEHHBIX H
3aMEIICHHBIX JIMHUW U UX MPAKTHYECKOE UCIIOIh30BaHMUE.

50. Murpanuu U MX BIUSHUE HA CTPYKTYpY HOmyisuuu. DakTopbl H30JALUU



nonyssnuu. [IoHsSTHE O TEHETHYECKOM TPY3€.

51. DneMeHTapHbIE MPOLIECCH IBOMOLNU. VI3MEHEHNE reHeTUUECKON CTPYKTYpPbI
HOMyJSIUM B pe3yibTare oTOopa. l3MeHeHWe 4YacTOT TeHa IMpH TOJHOM
JTOMUHUPOBaHUU. VI3MeHEHHEe YacTOT TreHa MpU OTCYTCTBUU JTOMUHHUPOBAHUS.
M3MeHeHne 4acTOT reHa Mpu CBEPXAOMUHUPOBAHUH.

52. Meroasl T'eHETHKU: rUOPUIOTIOTHYECKUH, IIUTOJIOTUYECKHHA,
OHTOTCHETUYECKH, MaTeMaTHUECKUH U Jp.

53. 3akoHOMEpPHOCTH  HAClEJOBaHMUS  MPHU3HAKOB  MpPU  JAUTHOPUIHOM
CKpEIIMBaHUU. 3aKOHOMEPHOCTH HAClIeZIOBAHUSA TMPU3HAKOB IMPU TPUTHOPUIHOM
ckpemuBannu. O6mume GopMyJibl pacilleIUIEHHUs] IPU HE3aBUCUMOM HACJIEI0OBaHUM.
KonTpoms 3a paciiernyieHueMm.

54. VYcnoBus OCyIIECTBICHUS MEHACIEBCKUX  3aKOHOB.  ['eHeTmueckas
CHMBOJIMKA. 3allMCh CKPEIIMBAHUIN U X PE3yJIbTATOB.

55. T'enernueckue KapTbl XpoMOcOM. L{uTonoruueckue n1oka3aTeabCTBa
KpoccuHropepa. @akToppl, BIMAKOIIME HAa IMEPEKPECT XPOMOCOM. Tumbl
MEHOTHYECKON pEKOMOMHAITUY: PaBHbII M HEPABHBIM  KPOCCHUHIOBED.
MonexynspHble OCHOBBI KPOCCUHIOBEPA.

56. Jloxamuszamus reHoB. CLEIUIEHHOE HaclleOBaHUE T'€HOB U KPOCCHUHIOBED.
JInHenHoe pacoIoKEHUE TEHOB B XpPOMOCOME.

57. [llonstue o nomynsuusx. OmnpeneneHWe YacTOT T€HOB M COOTHONIIECHUH
TEHOTHUIIOB B NOMYJIALUAX. Y CTAHOBJIEHUE JIOJM I€TEPO3UrOT. BrIUKCIIEHNE YacTOT
TeHOB Ha OCHOBE (opMyIibl Xapau-BaiinGeprepa.

58. MyranmnonHas n3MeHIUBOCTh. OCHOBHBIC TIOJIOKEHUSI MyTaIl[MOHHON TEOpUHU
He ®puza. Crnontanueie myrauuu. IlpsmMbie u oOpaTHble MyTauuu. ['€eHOMHBIE
MYyTaLHH.



«@u3noa0orusi 1 OMOXUMHS PACTEHHUIN

1. [lurmeHTHBIE CcHUCTEMBI (OTOCHHTE3UPYIOLUIUX OPraHU3MOB. XJIOPO(DUILIBI,
KapaTHHOUBI, (DUKOOWIMHBI: CTPOCHHME, CIEKTpaJbHbIE CBOWCTBA, (YHKIHUU.
DNEeKTPOHHO-BO30YX/I€HHOE COCTOSHUE ITUTMEHTOB.

2. OCcOOEHHOCTH CTPOEHUS PACTUTEIBHOMN KIETKH.
3. Ycmexu reHHOW WHKEHEPUU PaCTECHUI.

4. JIse ¢dotocuctempl. CoctaB, (GYHKIMH, JOKaTu3alusi. PeakIMOHHBIN LEHTP.
CeetocoOuparomue KoMmruiekchl. OpraHu3amus MATMEHTOB B CBETOCOOHPAIOIIUX
KOMILJIEKCAX.

5. OcHOBHBIE 3Tallbl TPAHCTEHE3a PACTECHUH.

6. A30THBII OOMEH BBICIIHX paCTCHI/If/’Ii BOCCTAHOBJICHUC HHUTPATOB U IIYTHU
YCBOCHUS aMMHUAKa.

7. OTII ¢oTocuHTE3a: MUKINYSCKUN U HEIUKIMICCKUM TPAHCTIOPT AJIEKTPOHOB. 8.

8. CocrossHue BOABI B pacTBopax. B3ammogelicTBue BOABI M OHUOIOIMMEPOB,
ruapatanusa. PopMmbl BOABI B KIETKE: CBOOOJHAs U CBsSI3aHHAs BOJA, HUX
dbuznonoruyeckas polb.

9. Xummudeckas u ouosorndeckas azoTdukcamnus. KpyroBopoT a3zora B mpupoie.

10. ®dotodochopunmpoBanne. XEMHOCMOTHYECKAsT  TCOPHUS  COMPSDKCHUS
Mutuenna.

11. bBuOTEXHOJIOrMYECKUE ACTIEKTHI 3allIUTHl PACTEHUM OT 00JIe3HEHN U BpeuTeei
Y COPHOM PaCTUTEIBHOCTH.

12.  VYcrbuunas Tpancnupanus. Perymsiius yCcTbUUHbBIX TBUKEHUN

13. BoccranoBurenbHbIi TeHTO30-(PochaTHBIN MyTh.
14. CurHanapHble CHCTEMBI KJIETOK pACTCHUN: OCHOBHBIE THUIBI U OO0IIUE
MPUHIINAIBI UX (YHKITMOHUPOBAHUS.

15. TIpeumymiecTBa U NEPCHIEKTUBHI KIIOHATLHOTO MUKPOPA3MHOKEHUS PACTEHUH.

16. Xwummsm peaknuii  accummmsiuuun  C4-pactenuit. Tumsl  C4-pacTteHuid.
MeTa0013M KUCIIOT Yy TOJCTSHKOBBIX.

17. ®u3nonoro-0MOXMMHYECKHE OCHOBBI HUMMYHHUTETA PACTEHUU.

18. Hcnonp3oBaHHE COMAKJIOHAIBHOM W3MEHUMBOCTH [IJII CO3JaHUS HOBBIX
COPTOB paCTCHUU.

19. ®oroasixanue u ero GU3MOIOTUYECKOE 3HAUYCHUE

20. Hecneuuduueckas u cnenudpuyueckas mMpupoga yCTOWYUBOCTH PACTEHUN K
AKCTPEMaIbHBIM (PAKTOpaM BHEIIHEH CPEJIb.

21. Comaruueckas ruOpuAu3alMs Kak OJUH W3 HETPAAUIIMOHHBIX IMOXOJOB B
CO3/IaHUHY HOBBIX BHJIOB PACTCHU.

22. @DOTOCHUHTE3 B CUCTEME JIOHOPHO-AKIIENTOPHBIX OTHOLIEHUH

23. AxrtuBHBIE (GOpPMBI KHUCIOPOJA, OKHUCIUTEIBHBIM CTpecC M UMMYHHUTET
pPacTEHUMN.



24. Tlonucaxapuipl KJIETOYHON CTEHKH.

25. Dxonorusi GOTOCUHTE3A: BJIMSHUE OCHOBHBIX (DAKTOPOB cCpeanpl Ha
MHTCHCUBHOCTH M HAIIPaBJICHHOCTh (POTOCHHTE3A

26. Knaccudukarmus, cuare3 U GyHKIUU (HEHOJIBHBIX COCTMHEHUN B PACTEHUSIX.
27. KierodHas celeKIius, OCHOBHBIC METOJIbI U TIPEUMYIIIECTBA.

28. OxkucnurenbHoe GocHOpUITUPOBAHUE: MEXaHU3MBbl ¥ DHEpreTHYeCcKas
s dextuBHOCTh. OcobennocTu DTL npixanus pacTeHU.

29. Hecneuuduyeckue wu3MeHeHUs MeTa0oiM3Ma TPU  aJalTAllHOHHOM
CUHJIPOME KJIETOYHOM CHCTEMBI.

30. OcoOeHHOCTH BOAHOTO OOMEHAa y PACTEHUN pPAa3IMUHBIX SKOJIOTMYECKUX
TpyMIIL.

31. TI'muxonu3 u nukia Kpebca: XuMu3m, SHEPreTUUECKUI BBIXOI.

32. wutoxkununbl. Ilpuponneie u cuHTeTHueckue. OTKpBITHE, COJEP)KAHUE,
CUHTE3, TPAHCIIOPT U paclpenesieHue B pacteHund. Ousnonornyeckas akTUBHOCTb U
MEXaHHU3MBbI JEUCTBY. B3auMoaencTBue ¢ IpyruMyu rOpMOHAMM.

33. ®DOUTOrOpMOHBI - HWHTHOMTOPHI pocTa: abCIU30Basg KHUCIOTa W JTHIICH.
Crtpoenue, cuHTE3, COJEpPKaHUE U paclpeiesieHne B pacTeHun. dusnosoruyeckast
AKTUBHOCTb U MEXaHU3MBI AeUCTBU. [[pakTHuecKoe ncCrnoap30BaHue.

34. B3aumocBs3b apixaHus U HOTOCHHTE3A.

35. T'mb6epemnmunbl. CTpoeHue, copiepKaHue, CAHTE3, TPAHCTIOPT,
pacmpenesieHie B pPa3HBIX 4YacTsIX pacTeHus. Du3mosormdeckas aKTHUBHOCTH M
MeXaHU3MBbI JercTBus. [IpakTuyeckoe UCoIb30BaHUE.

36. Poib MUKPOIJIEMEHTOB B *KU3HEACSITEILHOCTH PACTEHUH.

37. JlpixaHue pocTa W ABIXaHHWE MOJJCPKAHUS, UX (PU3UOJIOTUYECKAsT POJIb U
U3MCHEHHUE B OHTOTCHE3E.

38. Aykcunbsl. CTpoeHHe, colep)KaHUe, CHUHTE3, paclpelielieHue B Pa3IndHbIX
opra"ax pacrteHus. Ilossipabeiii TpaHcnopt. Pu3nMOIOTMYECKass AKTUBHOCTh U
MEXaHHU3MBbI 1ercTBH. [IpakTrueckoe NCoJIb30BaHHUE.

39. Tpancnupauusi, ee 3HauY€HHUE; JUCT KakK OpraH TpaHCOHUpauuu. Buabl
TpaHCIUpAaLMH, ee noka3zarenau. CyToYHbId X0/ TPAHCIIUpPALUH, BIMSHUE BHEIIHUX
YCJIIOBHUM.

40. TloctymuieHre BOABI B pACTUTENBbHYIO KIeTKy. OCMOTHYECKOE TaBJICHUE U €r0
3HAYEHHUE B MOTJIOLICHUM BOJBI KJIETKOM. MeTonbl OIpenesieHuss OCMOTUYECKOTO
JIABJICHHUS.

41. Poct u pa3BuTHE pacTEeHUH. OTambl OHTOr€HE3a BBICIIUX PACTEHUN:
IMOPUOHANEHBIN, IOBEHUJIbHBIN, Pa3MHOXKEHHUE, CTAPOCTh U OTMUPAHUE.

42. PocToBble IBMKEHUS: TPOMU3MbI, HACTUH.

43. TepMoarHaMHYECKHUE MMOKA3ATEIN BOAHOTO PEKUMA PACTEHU: XUMUYECKUH U
BOAHBIN mnoreHnuan. Cocymas cuiaa KIEeTKM. MeToapl OnpeneneHuss BOIHOTO
IIOTEHIMAJIa U COCYILEN CUJIBI.

44. @a3bl pocTa paCTUTEIBHOMN KIETKU: JIEJICHUE, PaCTKEHUE,



muddepennrporka. CTapeHue U CMEPTH KIETKHU.
45. MexaHU3MbI NACCUBHOTO ¥ aKTUBHOTO TPAHCIIOPTa HOHOB Yepe3 MEMOpPaHHI.

IIporpamma nmoaroroBJ/ieHa B Arpo0MOTeXHOJIOrH4eckoM aenapramedte ATHU
PY/IH.



