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Pa3padoruukmu:

[Tpodeccop, kadenpa reHeTUKH, CETCKITUU H CEMEHOBOJICTBA
[Mauenko JI.B.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no nanpasnenuto noarotoBku 35.04.04 ArpoHOMUs, YTBEPKIESHHOTO MPUKa30M MUHOOpHAYKH
oT 26.07.2017 Ne 708, ¢ yueToMm TpyIOBbIX (YHKITUH MPOPEeCCHOHATBHBIX CTaHAapTOB: "ArpoHOM",
yTBepkJeH npukazoM Muntpyna Poccun ot 20.09.2021 Ne 644n; "Cnenuanuct o CEMEHOBOJICTBRY,
CEJIEKIIMU M T€HETUKE B PACTEHUEBOJCTBE", yTBEpkAeH npukazoM Muntpyna Poccuu ot 14.10.2024
Ne 563m.

CormnacoBaHue U yTBEPKACHUE

ITonpa3nenenue
No W § OTBeTCTBEHHOE OO Busa Jara, mpoTokos
KOJUIETUAJIBHBIN JIALIO (Ipu HaNMMYUN)
opraH
1 I'eneruku, 3aBeAyomnii KokoBuxun C.B. CornacoBano |06.04.2026, Ne 4
CEJIEKLIUU U kagenpox,
CEMEHOBOJICTBA | PYKOBOJUTEIb
noJipa3/ieeHus,
peanu3yIomero
oIl
2 ®DaKynbTeT [Ipencenarens boiiko E.C. CormmacoBano [20.04.2026, Ne 4
arpOHOMHH U METOINYECKOUN
IKOJIOTHH KOMHCCHH/COBET
a
AKTyanu3anus
[Tonpaznenenue
No W } OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opras
1 I'eneTuku, 3aBeyIOIHi I'onuapos C.B. CormmacoBano [20.04.2026, Ne 4
CEJIEKIINN U kadenpoii,
CEMEHOBOJICTBA | PYKOBOJIUTEIb
Moapa3ieseHus,
peanu3yomero
OIl
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Ilenp OCBOCHHS MUCHMIUTAHBI - MOTYyYEHUE 3HAHUNW B OOMACTH IUTOTCHETUKH PACTEHUH:
NPUHIUIIBI U METO/Abl IIUTOTEHETUYECKOTO AaHaJIN3a, 3aKOHOMEPHOCTH IOBEACHHS XPOMOCOM B
Meio3e, TOBEIEHHE XPOMOCOM Yy TOJUIUIOWIOB, TalIONAOB, OTIEICHHBIX THOPHUIOB, yMEHUE
MIPUMEHSATH 3HAHUS MO LIUTOTCHETUKU PACTEHUH B CEJIEKIMU, CEMEHOBOJICTBE U PACTEHUEBOJICTBE.

3agayu U3y4eHUs TUCIMUILIAHBIL:

-+ IIpoBoguTh CpaBHUTEIBHBIA KAPUOJOTHUYECKUI aHAIIN3 T€HOMA;;

- * YMeTbh rOTOBUTH IpEMapaThl MUTO3a U MEMO03a JIJIsl TOJICUETa YHUCTIa XPOMOCOM;;

- * Haxonuts MEHOTHYECKUI HHACKC KOHBIOTALIMU XPOMOCOM; ;

-+ OOpabatbIBaTh pe3yJbTaThl HCCIEJOBAHUH € TpapUUeCKUM N300paKEHUEM Pe3yiIbTaToB;;
-+ TIpoBoauTh MBUIBLIEBOM aHAIN3 HA MATEPUHCKUX KJIETKAX MbUIbHUKA.;

-  @opMHpOBaTb Yy MAarucTPOB INPEACTABICHUE O BO3MOKHOCTAX HCIIOJIB30BAHUSA JOCTHUKCHUN
LIUTOTCHETUKHU B PACTCHUEBOYECKUX U CEJICKIIMOHHOTO-T€HETUYECKUX UCCIICIOBAHMIA. .

2. [Inanupyemblie pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHsI 00pa30BaTeIbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

[IK-IT12 Cnocoben paspabarpiBaTh METOIWKH TIPOBEICHHUS SKCIIEPUMEHTOB, OCBaWBaTh HOBHIE
METO/Ibl UCCIIEIOBAHUU.

[IK-I12.1 OnpenensaTe NEPCHEKTUBHYIO TEMY UCCIEJOBAHUN C yY€TOM KPUTHUECKOIO aHAJIN3a
MOJTY4YEHHOU HHpOpMaLUU
3nams:
[IK-I12.1/311 IlpaBmuia paboTbl €O  CHEUMATU3UPOBAHHBIMU  AJIEKTPOHHBIMHU
UH(POPMAIMOHHBIMU PECYpPCAMHU, T€OMH(POPMAITMOHHBIMU CUCTEMaMH, UCIIOJIb3yEMbIMH
IpY TUIAHUPOBAHUU U MTPOBEICHUH UCCIIEI0BATEIBCKUX PadOT B 001aCTH arpoHOMHUH

[TK-T12.1/382 MeTtoauka ONBITHOTO Jieja B 3eMJIeIeInU (arpOHOMHH )

[TK-I12.1/313 TexHuKa 3aKIaK1 U MPOBEIACHHUS TIOJIEBBIX OIBITOB

[TK-T12.1/384 Buapl u MeToMKa MPOBEACHUHN YUETOB M HAOIIOICHUI B OTIBITE
MK-I12.1/385  CoBpeMeHHBIE  TEXHOJIOTMH  OOpPabOTKM M TPEICTaBICHUS
HKCTIEPUMEHTAIBHBIX TaHHBIX

[K-I12.1/386 Mertoasl pacuera arpoOHOMHYECKOW, SHEPreTHMYECKOH, SKOHOMUYECKOM
3¢ GEKTUBHOCTH BHEIPCHISI HHHOBAITUI

MK-I12.1/3u7 IlpaBuna paboThl cO CHEUUATBHBIM MPOTPaMMHBIM OOECHECUCHHEM IIPH
NPOBEIEHUH CTATUCTUYECKOH O0OpabOTKM pe3ylnbTaToB WCCIEAOBAaHUNA M PacueToB
3¢ GEKTUBHOCTH BHEIPCHISI HHHOBAITUI

[MK-112.1/388 IlpaBuna paboTBl ¢ TNPUKIATHBIMH IpOTpaMMaMH ISl O(OPMIICHUS
JIOKJIa/I0B, TPEe3eHTalUi, MH(POPMALMOHHBIX O030pOB IO HTOraM MHCCIEIOBAaHUM B
00J1aCTH arpOHOMHUHU

MK-I12.1/389 CoctaB, QpyHKIIMH U BO3MOXHOCTH HCIOJIB30BAHUS MH()OPMAIIMOHHBIX U
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUH B NPOQEeCCHOHATBHONW JESITEeIbHOCTH IpPHU
TUTAHUPOBAHUU U MTPOBEJICHUH UCCIIE0BATEIBCKUX PA0OT B 0071aCTH arpOHOMHUH

[MK-112.1/3110 IlpaBmma pabOThl ¢ KOMIIBIOTEPHBIMH W TEJICKOMMYHHUKAIIMOHHBIMHU
cpeacTBaMu B NMPOQECCHOHATIBLHONW NEATENbHOCTH NMPHU IUIAHUPOBAHUM M MPOBEACHUU
HCCJIEIOBATEIBCKUX PAOOT B 001aCTH arpOHOMHUHU

[IK-I12.1/3u11 TpeGoBanust oxpaHbl TpyJa B 4acTH, PEIVIAMEHTUPYIOIIEH BBINOIHEHHE
TPYIAOBBIX 00sI3aHHOCTEH

[TK-I12.2 YMeTh 000CHOBBIBATH METOAMKY MTPOBEICHUS HCCISIOBAHUI
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3namu:

[IK-112.2/311 IlpaBuma paboThl CO  CHCNHAIU3UPOBAHHBIMHU  AJICKTPOHHBIMU
MH(GOPMAIIMOHHBIMH pecypcamy, TeoMH(GOPMAIIMOHHBIMH CUCTEMAaMHM, HCIIONIb3YEeMbIMU
IpY [UIAHUPOBAHUM U IPOBEACHUU UCCIIE0BATENbCKUX PAOOT B 00JACTH arpOHOMUU
[TK-I12.2/312 MeToauka ONBITHOTO JeJia B 3eMJIeIeTTUH (arpOHOMUN )

[MK-T12.2/313 TexHuKa 3aKJIaaKd U MPOBEACHUS TOJIEBBIX OIBITOB

[K-I12.2/384 Buasl 1 METOANKA IPOBEICHHUI yU4ETOB M HAOIIOICHHIA B OIIBITE
[IK-T112.2/385  CoBpeMeHHbIE  TEXHOJIOTMM  OOpaOOTKM W MpeACTaBICHUS
SKCMEPUMEHTAJIbHBIX TaHHBIX

[1K-112.2/386 Metonbl pacueTra arpOHOMHYECKOW, SHEPreTHUYECKOW, HKOHOMUYECKOM
3¢ PeKTUBHOCTH BHEIPEHUSI MHHOBAIIUNA

[1K-112.2/367 TlpaBuna paboThl CO CHEIUATBLHBIM MPOTPAMMHBIM O0ECIIEUCHHEM TPH
MPOBEJACHUM CTAaTHUCTUYECKOW OOpabOTKM pe3yiabTaTOB HCCIEIOBAHUNA M PacueToB
3¢ PeKTUBHOCTH BHEIPEHUSI MHHOBAIIUNA

[IK-I12.2/388 TIlpaBmia pa®oOThl C NPUKIAJAHBIMU TpOrpaMMaMH s O(QOpMIICHHUS
JOKJIAJIOB, Tpe3eHTaluii, MH(QOPMAIMOHHBIX O0030pPOB MO HTOTaM HCCICIOBAHUHA B
00JIaCTH arpOHOMUU

[MK-112.2/389 CoctaB, QpyHKIIMK ¥ BO3MOXHOCTH HCIIOJIB30BaHMs WH()OPMAIIMOHHBIX U
TEJIEKOMMYHHUKALIMOHHBIX TEXHOJNOTUH B NPOPECCHOHANBLHON JAEATeIbHOCTH TpHU
IUTAHUPOBAHUHU U TIPOBEACHUU UCCIIEI0BATENbCKUX PAabOT B 00JaCTH arpOHOMUU
[IK-I12.2/3110 IlpaBuna pabOTBl ¢ KOMIBIOTEPHBIMH M TEJICKOMMYHHKAIIMOHHBIMH
CpeacTBaMu B MPOQECCHOHATBLHON NEATEIhbHOCTH MPU TUIAHUPOBAHUHM W TPOBEACHUU
HCCIIEIOBATEIbCKUX paboT B 00JIACTH arpOHOMUU

[TK-112.2/3111 TpebGoBaHusi OXpaHbI TPyAa B YaCTH, PETIAMCHTHUPYIOIICH BBHITOJIHCHHE
TPYAOBBIX O0SI3aHHOCTEH

3. Mecro aucuumimHbl B cTpykrype OII

HucuunnuHa (Monynb) «lluToreHeTHKa» OTHOCHTCS K 00s3aTeNbHON YacTh oOpa3oBaTenbHON
IIPOrpaMMBbl U U3ydaeTcs B ceMecTpe(ax): 3.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB 3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)

TTonrorosneno B cucteme 1C:Yuusepcurer (000011363) Crpanuria 5 u3 12



HaumenoBanue pazaena, TeMbl

pabora
Oy4eHUs, COOTHECEHHBIE C

=
3 | pesyabTaTaMu OCBOCHNUs

[Inanupyemblie pe3yabTaThbl
— | mporpaMMBbI

BueaynutopHas koHTaKTHas
o
o
~lo

Bcero

w | CaMmocTosTenbHas pabora

— | JIeKITMoHHBIE 3aHITHS
w | IIpakTHueckue 3aHsaTUA

Pa3nen 1. lluToreneruka 71 4 8
Tema 1.1. Hctopus 16 6 2
LIUTOTEHETUKHU. XapaKTepUCTUKA
0a30BbIX TAINIOB U 00BEKTOB
uccuenosanus. Xpomocoma. TUIIB
XpPOMOCOM.

Tema 1.2. ['eneTnueckuit 12 2 2 8
KOHTPOJIb MMTO3a U M€H03a.
Meii03 y oTHaleHHBIX TUOPHUIIOB U
nonurmionaoB. Croporeses u
rameroreses. /J[poiiHoe
OIIOIOTBOPEHHE Y BBICIINX
pacTeHui.

o]

Tema 1.3. ba3oBble METOBI 16 2 6 8
IIUTOTCHETUKH TPU aHAIIN3E
XPOMOCOM pacTEHUH.

Tema 1.4. YacTHasg mUTOreHETHKA 14 2 4 8
TMIIIIEHUIIBI, KYKYPY3bl, JTIOIIEPHBI .
Tema 1.5. XpoMocoMHbIE 13 2 4 7
nepectpoiiku. [Tomunmonaus.
[uToreneTnyecKkuii aHaIn3
TTOJIUTIIIONTOB

Pasnean 2. IIpome:kyTouHas 1 1 [IK-I112.2
arrecTanus
Tema 2.1. 3auer 1

Hroro 72 1| 14| 18| 39

5.2. Conep:xkanue pa3aesioB, TeM IMCHUILIAH

Pazoen 1. Ilumozenemuxa
(Vlekyuonnwie 3auamusn - 14u.; Ilpakmuueckue 3anamusa - 18u.; Camocmosamenvnan paboma -
39u.)

Tema 1.1. Hcmopuss  yumozenemuxu. Xapaxmepucmuka 64a306vblx 3manog u 00beKmos
uccneoosanus. Xpomocoma. Tunst xpomocom.
(Jlexyuonnvie 3anamus - 6u.; Ilpaxmuueckue 3auamus - 2u.; Camocmosmenvras paboma - 84.)

Hctopus uUuTOreHeTHKH. XapaKTepucTUKa Oa30BBIX 3TaloB U OOBEKTOB MCCIIEIOBAHHUS.
XpomocoMma. THUIIBI XPOMOCOM.

Tema 1.2. I'enemuyeckuii KOHmMponb  mumosa u metosa. Meiio3 y omoaneHHbIX 2ubpudos u
nonunaoudos. Cnopozenes u camemoczenes. /[8otiHoe 0n1000meoperue y blCUUUX pacmenul.

(Jlexyuonnvie 3anamus - 24.; Ipaxmuueckue 3auamus - 2u.; Camocmosmenvras paboma - 84.)
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I'eHeTnueckuil KOHTPOJIb MHUTO3a U MeiHo3a. Meilo3 y OoThnaleHHBIX THOPUAOB U TOJUILIOUIOB.
Cnoporenes v raMeTOreHe3.
JIBOMHOE OIJIOAOTBOPEHUE Y BBICIIUX PACTCHUM.

Tema 1.3. bazosvie memoovl yumozeHemuku npu aAHaIu3e XpomMocom pacmeHuil.
(Jlekyuonnvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 6u.; Camocmosmenvrasn paboma - 8u.)

bazoBrie MCTOAbI HUTOTCHCTUKHU ITPHU aHAJIN3C XPOMOCOM paCTeHHﬁ.

Tema 1.4. Yacmnasa yumoeenemuxa nueHuybsl, KyKypy3vl, TI0YEpPHbl .
(Jlekyuonnvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 4u.; Camocmosmenvrasn paboma - 8y.)

Yacrtuas IUTOICHCTHKA MIICHUIBI, KYKYPY3bI, JIIOLICPHBLI .

Tema 1.5. Xpomocomuwie nepecmpotiku. Ilonuniouous. L{umozenemuyeckutl anaiu3 noauniou008
(Jlekyuonnwvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 4u.; Camocmosmenvrasn paboma - 74.)

XpomocoMHsble niepectporku. Ilonumnonausd. Llurorenernueckuii aHaau3 MOJIMUILIOUIOB

Pazoen 2. Ilpomesxcymounas ammecmayus
(Brneayoumopnas konmaxkmmuan paooma - 1u.)

Tema 2.1. 3auem
(BreayoumopHas konmaxmuas paboma - 14.)
3auer

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA
Pazoen 1. Ilumozenemuka
Dopma KOHMPOA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. B camom Havane XX B. Obuta chopMyaupoBaHa MyTaIIHOHHAS TCOPHS:
A. T. ne ®puzom
b. Mengenem
B. Koppencom
I'. Yepmakom
. apnem Hopenom
2. XpoMocoMa COCTOUT M3:
1. Ilneu, neHTpOMEpHI, KHHETOXOPA, TETOMED
2. IIne4, ueHTpOMEpHI, KHHETOXOPA
3. LlenTpomepsl, KHHETOXOPA, TEIIOMEP
4. I1ney, KuHETOXOpA, TEIOMEP
3. Meii0o3 CHOXHBIA U JJIUTEIbHBIA MPONLECC, MPOTEKAIOUUA B T€HEPATUBHYIO KIIETKY,
KOTOPBIN PErYIUPYET:
1. oxomo 256 renos
2. okoio 200 reHoB
3. 0KOJI0 25 reHOoB
4. oxono 100 reHoB
4. T'eHOMHBIE MyTallUX MIPEACTABIISIOT COO0H M3MEHEHHE YHCIIa XPOMOCOM B KJIETKE, KOTOPOE
MOJKET 3aKJII0UaThCs B!
1. yBeTUYEHUH KOIUIA BCETO TaIlJIONIHOTO HAO0pa XpOMOCOM (TTOJIUTLITOMTHSI )
2. I3MEHEHUH YMCIIa UHIMBUYaJIbHBIX XPOMOCOM (aHEYIUIOUAMS).
3. I3MeHeHnU CTPYKTYPhl HOMYIISIAN
4. U3smenenus cTpykTypbl Mosiekyiibl JJTHK
5. 3aa4m XpOMOCOMHOW MHKEHEPHUH BKIIIOYAIOT:
1. kpaTHOE yBENIMYCHHUE U YMEHBIIIEHUE HCXOIHOTO HA0opa XPOMOCOM, YTO COOTBETCTBYET
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TIOJTYYCHHUIO TIOJUIIONIOB U TaTIOU/IOB
2. W3MCHEHHE YHCJIa XPOMOCOM B CTOPOHY WX YMEHBIICHUS WM YBEIHYCHHS (TIOIydeHUE
AHEYTIJIONJIOB).

3. MEKCOPTOBOE M UYXXEPOAHOE 3aMEIICHHE WHANBUIYAIBHBIX XPOMOCOM y KYJBTYPHBIX PACTCHUH.
4. OlEHKA YHCTOTBHI/UACHTUYHOCTH COPTOBOTO Marepuaja M OIeHKa FeHETHYECKOro pa3HooOpa3us
COBPEMEHHBIX COPTOB.

6. Unciao XxpoMocoM y TBEPAOH U MATKOH MILIEHUL], OTBET MOSICHUTE:

7. YcTaHOBUTE COOTBETCTBUE:

IlenTpomepa - y4aCTOK XpOMOCOMBI, K KOTOPOMY KPETISITCSI BEpETEHA JIETICHUS
TeJIOMEpa - KOHIEBAS YaCTh XPOMOCOMBI, 3aIMILAOLIAs €€ OT OBPEXKICHUI
XpOMaTHaa - OJHA U3 IByX HUTEH yJBOECHHON XPOMOCOMBI
8. YCTaHOBUTE COOTBETCTBHE:
Henenus - YTpara ydacTKa XpOMOCOMBI
Jymiukanus - YABOCHHE y4acTKa XpOMOCOMBI
NuBepcus - [ToBopot yuacTka XxpoMmocoMsl Ha 180 rpanycos
9. YcraHOBUTE COOTBETCTBHE:
MeraneHntpuyeckas - LleHTpoMepa pacnosioskeHa B cepeiHE XPOMOCOMBI
AxpoueHTpudeckas - LlenTpomepa Onnxe K OJHOMY KOHITY
Tenomepnas - LleHTpomMepa NpakTUUECKHU HAa KOHLIE XPOMOCOMBI
10. YcranoBuTe cOOTBETCTBUE:!
ITpodasa - Kongencamus xpomaruHa, GOpMHUpPOBaHUE BEPETECHA JICICHUS
Mertagaza - XpoMOCOMBI BBICTPAUBAIOTCS 110 SKBATOPY KJIETKU
Amnadaza - XpoMaTHIbl pacXoIsATCs K IMOJII0CaM KIETKU
11. YcTanoBHTE COOTBETCTBHE:
Jummonn - 2n — nBa Habopa XpoMocoM
Terparutonn - 4n — yeTbipe HabOpa XPOMOCOM
lamuoup - n — oxuH HAOOP XPOMOCOM

12. YcTaHOBUTE COOTBETCTBUE:

OxpammBanue GreToopcernHoM - MeTos BBISIBJICHUS XPOMOCOM B KIIETKaxX
Kapuorunuposanue - CocTaBieHHE CXeMbI IOJTHOTO HAOOPa XPOMOCOM
CaetoBast MUKpocKonus - Mcrone3yercs s HaOMoIeH!sI MUTO3a U Melo3a

13. OnummuTe >Tamnsl DBEUIEIEBOr0 aHAIN3a
3Haqu1/Ie IIBUJIBIICBOI'O aHaJIM3a B onpeneneHI/m INIOUIHOCTHU paCTCHI/Iﬁ
14. Kakue ¢hakTopsl MIPUBOIAT K MOSBICHUIO MOAUIUIONIOB

PaznuuaioT aBTO- M AJIIOMOJIUILION/bI, IPUYMHBI UX BO3HUKHOBEHHS CBS3aHbI C T€HAMU CaMOTO
pactenus, (hakTopamu Cpeibl U Ipyrue

15. Onumure 3Tamnsl MUTO3a

[Iporiecc neneHus siapa SYKAPUOTHUECKOW KIIETKH, B PE3yJbTaTe KOTOPOTO 0Opa3yloTcsi IBE
JOYEPHUX KIIETKU C OMUHAKOBBIM T€HETHYECKUM MaTCPHAIIOM, HICHTHYHBIM MaTEPUHCKOMY

16. OmumuTe 3Tanel Melos3a

Crioco6 neneHust KIETOK, B pE3ylbTare KOTOPOTO W3 OJHON MCXOJHOM KJIETKU C JUILIOUIHBIM
XpPOMOCOMHBIM HA0OpoM 00pa3yloTcs 4YeThIpe KIETKH C pPa3HbBIMH TalUIOMIHBIMH HabopaMu
XPOMOCOM

17. Cnoco0 neeHns KIETOK

[Tporiecc oOMeHa y4acTkaMi TOMOJIOTHYHBIX XPOMOCOM BO BpeMsI KOHBIOTallMU B Mpodasze mepBoro
JeNeHUs Meii03a, KOTOpOe MPOUCXONT, HAPpUMeEp, TpU 00pa30BaHUH IaMET HIIU CIIOp

18. I'eHHBIE MyTallMK BELYT:
1. Tn60 K MHAKTUBAIIUM TeHA, TNOO0 K M3MEHEHHIO €r0 (YHKITUU
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2. I3MeHeHHI0 yuciaa XpoMoCcoM
. I3MeHeHUI0 CTPYKTYpBl XpOMOCOM
4. I3MEeHEHHUIO CTPYKTYpbI MOMYISILIMA U3MEHEHHUIO TeHOMa

[98)

19. [Ipeumy1ecTBO 3TOM TECT-CUCTEMBI CBSI3aHO C COCTOSIHUEM IbUIBIIEBBIX 3€PEH.

—

. TammonaHeIM
2. IAmIon iHBIM

20. C moMonIbI0 IUTOT€HETUYECKUX METOJIOB MOKHO aHAJIU3UPOBATh:

—

. Kak abeppariyl XxpoMOCOM, TaK ¥ TCHOMHBIE MYy TaIlHH
2. CTpyKTypy HOIyJIsLUI
3. 'eHOMHBIN ypOBEHB
21. T'eHOMHBIE MyTalMU TMPEACTABISAIOT COOOH M3MEHEHHE YHCIa XPOMOCOM B KIIETKE,

KOTOPO€ MOXKET 3aKJIF04aThCs B!
1. yBenmM4eHUH KOMUI BCEro TarjIouJHOro Habopa XpoMOCOM (TIOJIUIIIIOUIUS), 2. U3MEHEHUH YHCciia
WHIUBHIyATBHBIX XPOMOCOM (QaHEYTTOUIHS ).
3. I3MeHeHUHU CTPYKTYPhl HOMYJISIAN
4. U3smenenus cTpykTypbl Mosiekyiibl JJTHK

22. CTpyKTypHBbIE€ IEPECTPONKH JIETUE BCETO aHATIU3UPOBAThH B:
. aHadaze
. MeTadaze
. ipochaze
. CTaJIuu TeTpaj
. uHTEepdaze

23. JIns OBICTPOI OLIEHKH KaueCTBa OKPYKAIOIIEH CPeabl HCIIOIb3YIOT:

D AW =

. aHaa3HbIi METOJ
. MUKPOSIZIEPHBIN TECT

. FISH
. AHanu3 reaoma

W N =

24. CooTHecuTe HabOp XPOMOCOM H IUTIOMAHOCTD:

N - I'ammounn
4n - Terpannoun
2n - Jlumiounn

25. YcTaHOBUTE COOTBETCTBUE MEXKAY TUIIOM JICJICHUS U OITUCAHUEM:

Muto3 - JleneHue coMaTu4ecKux KIETOK, XPOMOCOMHEBIN HA0Op COXpaHseTCs
Meiio3s - [lesieHue ¢ yMEHBIIEHUEM YUCIIa XPOMOCOM BIIBOE

26. Aneymuionaus:

1. Tpucomus - JIumasist xpomocoma (2n + 1)

2. Monocomust - OTCyTCTBHE OHON XpOMOCOMBI (2n — 1)
27. Buzibl XpOMOCOMHBIX MYyTaIIHi:

Tpancnokanus - [IepeHoc ydacTka XpoOMOCOMBI B APYTYIO
NuBepcus - Pa3Bopor yuactka XxpoMocoMsl Ha 180 rpamycos

28. XpoMOCOMHBIE IIpenaparsbl:
1. Kopemku nyka
2. ITpuib1IEBBIE 3€PHA
A. YacTo uCTonb3yoTCs 17151 HAOMIOJCHUST MUTO3a
b. [TonxoasaT mis u3yyeHust menosa
29. OcHOBHEIE 3aJa4U [IUTON€HETUKU
1. KapnorunupoBanue
2. JIlnarHoctuka MyTanuin
A. Wzydenue uncna, Gopmbl 1 pazMepa XpoMOCOM
b. BeisiBiieHMe HapyILIEHW YHCIIa WIK CTPYKTYPbI XpOMOCOM
30. Kaxkoii copT nueHuIs! ucnoiab3oBail J.CHpCc UCHOIb30BaANl B CBOMX UCCIIEOBAHNUSX.
Kaxkoit copt nueHuIipl nenosib3oBai D.CrUpc UCIOIb30Bal B CBOUX UCCIECOBAHUMSIX.
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31. «Tpancnokauus — OMUILUATE ITO SIBJICHUE
«TpaHcaokanus» — OMUILUTE 3TO SIBJICHUE
32. OcHOBHas 11eJIb TCHHBIX TEXHOJIOTHIA — HAMMUIITUTE U OOBSICHUTE TToYeMy?
OcHOBHasl 11€JIb T€HHBIX TEXHOJIOTHIl — HAMUIIUTE U OOBSCHUTE TOUeMy?
33. Kakue ¢akTopbl IPUBOASAT K MOSBICHUSAM HAPYIICHUH CTPOCHUS XpPOMOCOM?
Kaxkue hakTopsl MpUBOAST K TMOSBICHUSIM HApYIIEHUI CTPOSHUSI XPOMOCOM?
34. C 1OMOILbIO IUTOTEHETUUECKUX METOA0B MOYKHO aHAJIM3UPOBATh!
C noMomnibio UTOT€HETHIECKUX METOJI0B MOXKHO aHAJIM3UPOBATh:!
Paszoen 2. Ilpomesricymounan ammecmayus
Dopma KOHMPONA/OYeHoUHOe CPEeOCmB0:
Bonpocui/3adanus:

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

Tpemuu cemecmp, 3auem
Koumponupyemvie U/IK: IIK-112.1 TIK-112.2
Bomnpocsei/3ananus:

1. 1

1. OCHOBHBIE 3aKOHBI KJIACCUYECKOM T€HETUKH.

2. XpoMOCOMHasi TE€OpHs HACIIEIOBAHMUSI.

3. Ctpykrypa 1 QyHKIHSI XpOMOCOM. XPOMATHH M €T0 TUIIBI. THITBI XpOMOCOM.

4. I'eHEeTHYECKUI KOHTPOJIb MUTO3a U MeH03a. OCHOBHBIE ATallbl KOHTPOJIA. CHHAINCUC
xpomocoM. [IpuHIHMIBI pacXokKIeHUs] 1 KOMOMHAIIUN TOMOJIOTUYHBIX XPOMOCOM.

5. Metio3 'y monumuionoB. Oco6enHocTtu aHadassl | B Meiio3e B monmummion0B. Paznuyasie
THUIIBI ACCOLIMALIA XPOMOCOM.

6. Mytamuu. Onpenenenue. Knaccuduxarusi.

7. XpOMOCOMHBIE MyTalluy. 3HAYEHUE JIS1 IBOJTFOLIUH.

8. MOHOCOMHBII aHaIH3.

9. Aneymiounnas cepus. [loustus. Onpenenenue.

10. Ctpykrypa reHa. OCHOBHBIE TOHATHA.

11. Mob6ubpHBIC TeHETHYECKHE AMeMeHThI. Mictopus Borpoca. Kinaccudukarusi.

12. Ctpykrypa rena. [IceBgoreHsl.

13. CTpyKkTypHBI€ T€HBI. [ OMOJIOTHS T€HOB.

14. Ctpoenue xpomocoMmbl. Teaomepsl. Touku pekoMOUHAITNN

15. T'ereposuc. UuOpuaunr. Onpenenenue. bazoBbie moHATHS.

16. Meiio3 y nonumiionoB. Metoasl aHann3a Meiosa.

17. MeTtoasl onMcaHus KapuoTHUIIA.

18. Meiio3 ¥ 0COOEHHOCTH PACXOXKACHHUSI XPOMOCOM Yy rarion1oB. [loBeaeHne XxpoMocoM y
rarjiou0B.

19. Meii03 1 0COOEHHOCTH PACXOXKACHHUSI XPOMOCOM Yy rarionioB. [loBeaeHmne XxpoMocoM y
rarutonioB. Ocodennoctu anadassl [ u I1 B Meiio3e y ramionos.

8. MarepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOAnYeCcKoe obecrevyeHue TUCIHIINHBI
8.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa
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1. HAIIEHKO JI. B. [{utoreneruka: pabouas terp. / HALIEHKO JI. B.. - Kpacunomap: Ky6I'AY,
2020. - 29 C. - Tekcr: 3JIEKTPOHHBIH. /l : [caitT]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?id=6833 (mara oOpamenus: 12.05.2026). - Pexum
JOCTYTIA: TIO TIOIUCKE

2. HAIIEHKO JI. B. Ilutoreneruka: meron. ykaszanus / LIAIIEHKO JI. B.. - KpacHonap:
Ky6l'AYy, 2020. - 20 c¢. - Tekcr: omekrponnsri. // : [cait]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?id=6832 (mara oOpamenus: 12.05.2026). - Pexum
JOCTYyTA: TI0 TOATIHICKE

3. HAIIEHKO JI. B. [{utoreneruka: yue6. mocooue / HALIEHKO JI. B.. - Kpacuonap: Ky6I'AY,
2020. - 81 c¢. - 978-5-907294-45-5. - Tekcr: onekrpoHHbid. // : [caiit]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?id=6955 (mara oOpamenus: 12.05.2026). - Pexum
JOCTYTIA: TIO TIOMUCKE

4. HALEHKO JI. B. VHHOBalMOHHBIE TEXHOJOTHMM B AarpoOHOMHUH:: METOH. yKa3aHHi /
HALIEHKO JI. B.. - Kpacuonap: Ky6I'AY, 2022. - 28 c. - Tekct: anekrpoHHsIid. // : [caiit]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?id=12112 (mara oOpamenus: 12.05.2026). - Pexum
JOCTYTIA: TIO TIOMTUCKE

5. HALIEHKO JI. B. lluToreHeTuka CEIbCKOXO3SIMICTBEHHBIX pacTeHUi: yuebd. mocodue /
HALEHKO JI. B.. - Kpacumomap: Ky6I'AY, 2023. - 106 c. - 978-5-907668-02-7. - Tekct:
anekTpoHHbiit. // : [caliT]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=12833 (mara
obpamenust: 12.05.2026). - Pexxum goctyna: mo noAmucKe

Jlononnumenvuas nrumepamypa

1. HAITIEHKO JI. B. Metononorust Hay4Hoi arpoHomun: yue6. nmocobue / LIAIIEHKO JI. B.. -
Kpacnomap: KyOI'AY, 2018. - 103 c. - Tekct: onektponssiif. // : [caiit]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?id=4860 (mara oOpamenus: 12.05.2026). - Pexum
JAOCTYyIa: 1O TOJITHCKE

8.2. [IpodeccuonanbHbie 6a3bl JAHHBIX U pecypcbl «HTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
1. https://www.garant.ru/ - I'apanT
2. https://elibrary.ru/ - Hay4ynas snextpoHHas 6ubnuoreka eLibrary

Pecypcor « Unmeprem»
1. http://e.lanbook.com/ - M3narenbctBO «JIanb»

8.3. [IporpammHoe oGecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuens npocpammrnozo obecneyeHust

(0OHOBIEHUE NPOU3BOOUMCSE NO Mepe NOSBIeHUsL HOBbIX 8ePCULL NPOZPAMMbL)
He ucnonb3yercs.

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM

(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.

8.4. CneninasibHbIE IOMeELIEHUS], JTIA00PATOPHUHU U JIadopaTOpHOe 000py10BaHUE

VYuebHas ayquTopus
710rn
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nocka naTepakt. Smart technologien Board 660 - 0 .
733

Hocka JIK 1132410 - 1 .

CTOJI ayAUTOPHBINA MATUMECTHBIN - 31 MT.

mkad 111 MOHOIUTA - | TMIT.

9. MeTonnuyecKue yKa3aHusi 0 OCBOCHHUIO TUCHUILJIMHBI (MOXYJIs1)

VYuebHas paboTa M0 HANpPaBJICHUIO TMOATOTOBKU OCYIIECTBISETCS B (hOpME KOHTAKTHOU pabOTHI C
NperoJaBaresieM, CaMOCTOSTEIbHONH paboThl 00yyaromerocsi, TEKyIIeH W MPOMEXYyTOUYHOM
arTecTalMii, WHBIX (OpMax, MpeayaracMblX YHUBEPCHUTETOM. YUeOHBIH Marepuan JAUCHUIUIMHBI
CTPYKTypUpOBaH M €ro M3y4YeHHE MPOU3BOJUTCS B TEMAaTHYECKOM IOCIEeI0BaTEIbHOCTH.
ConepxaHue METONMYECKHX YyKa3aHMH JOJDKHO COOTBETCTBOBaTh TpeOoBaHusM DenepaibHOTO
rOCYIJapCTBEHHOTO 00pa30BaTelIbHOTO CTaHAapTa M Y4YeOHBIX MpOrpaMM IO JHCLHUIUIMHE.
CamocrosarenbHass paboTa CTYIECHTOB MOXKET OBITh BBINOJIHEHA C TIOMOIIbI0 MaTepHAaJIOB,
pa3MeleHHbIX Ha ropTaiie noaaepxku Moodl.

10. MeTonnuyeckue peKOMEHIalluM M0 OCBOCHUIO M CUMILTUHBI (MOIYJIA)
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