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1. Koa n HaumeHoBaHue HanpaBneHna nogrotoBku/cneuynansbHocTu: 06.03.01 buonorus
2. Mpodunb nogrotoBku/cneumanusaumusa: [eHeTuka

3. Ksanudumkaumsa BbinyckHuka: bakanasp

4. dopma oby4yeHuUA: oyHas

5. Kadegpa, orTBevawlwas 3a peanusaumio AUCLUUMMUHbIL: TEHETUKW, UUTONOMMK U
OuonHxeHepumn

6. CocTtaBMTENM NpOrpaMmmbi:
MawkunHa Onbra CepreeBHa, kaHaMaaT BUONOrMYecKnX Hayk, AoUEHT

7. PexomeHpgoBaHa: HMC meaunko-6mnonormnyeckoro cakynoteta 23 utoHs 2021, npotokon Ne 5

8. Yue6HbIn roa: 2022-2023 rr. CewmecTp(bl): 4



9. Llenn 1 3apayum y4e6HON ANCUUNIIUHDBI

Llensimu ocgoeHuss y4ebHOU OucyuniuHbl S67SMCs. o3HakoMreHne 6akanaBpoB C
COBPEMEHHbIMW NpeaCTaBfeHNAMU O CTPYKTYpe, QYHKUMAX W MeTodax W3y4YeHUst XPOMOCOM;
MexXaHn3MamMmn mnx noeegeHunsa B KIeTOYHOM LUKNe; npoueccamMun nepenadum, peanmsaummn m MnamMmeHeHud
reHeTM4YecKom MHhopMaLmm Ha YPOBHE CTPYKTYPHO (PYHKLIMOHanNbHbLIX Npeobpa3oBaHmii XpOMOCOM.

3adayu y4ebHoU OucyunuHbI:

1. ®opmupoBaHne npencTaBneHnn 06 OCHOBHLIX HaMpaBfiEHUAX W COBPEMEHHbIX MeTodax
LUUTOreHEeTUKM, HOBEMLLNX JOCTMKEHUAX B 3TOW 06nacTu.

2. OcBOeHME COBPEMEHHOIO COCTOAHUSA BOMpOCca O CTPYKTYPHO-GOYHKUMOHANbHOW opraHusauuu
XpOMOCOM (MaTepuarnbHbIX OCHOB HacCneACTBEHHOCTU UM U3MEHYMBOCTWU) SYKapuoT, MpPOKapuoT W
BMPYCOB; POfX pasHbIX TUMNOB XPOMOCOMHbBIX MyTauWuii, OTKITOHEHUA MOBEAEHWUS XPOMOCOM B MUTO3€ U
Meno3e Ha eHOTMN, XKNU3HECNOCOOHOCTb N NPOAYKTUBHOCTbL OPraHU3MOB.

3. OBnageHve HaBblkaMu BbINOSIHEHWS WCCNeoBaHWA C LUTOreHEeTUYECKUM MaTepuanoMm Wt
N3y4eHUs reHeTUYEeCKMUX SBMEHUA B CBSA3M C LUTONOMMYECKUMU OCOBEHHOCTSMU OpraHnsMoB. YMeHue
NCNoNb30oBaTh NOMyYEeHHbIE 3HAaHUA B HAy4YHO- UCCreaoBaTeNbCKOM paboTe U NPaKTUYECKUX Lensix.

4. OBnageHne npakTUY4ECKUMN HaBblKaMW  MUKPOCKOMUYECKON TEXHWKM, W3roTOBMEHUA
npenapartoB, OLEHKN CTPYKTYPHO-(OYHKLMOHANbHOM OpraHmM3aumm n npeobpas3oBaHmii XpOMOCOM.

10. MecTo yyebHOM AncuMNIUHbI B cTpyKType OOI:

YyebHas gncumnnuHa «LintoreHeTnka» OTHOCUTCA K BapuatMBHOM Yactu bnoka 1 «QucumnnuHbl
(mogynu)» degepanbHOro rocygapcrBeHHOro obpasoBaTesibHOro CTaHgapTa BbiCLIEro obpa3oBaHus no
HanpasneHuto nogrotoekn 06.03.01 buonorus.

BakanaBp, oBnageB AWCUMMNINHOW, OOMMKEH: MMETb NPEACTaBIEHNE O CTPYKType, (PYHKUMAX U
MeTOAax M3yYEeHUsi XpPOMOCOM; MexaHM3mMax UX MOBEAEHUS B KIMETOYHOM LIMKIE; NpoLueccax nepegayu,
peanusaumMm n MU3MEHEHWs TeHEeTMYEecKoM WHGOPMaLMM Ha YPOBHE CTPYKTYPHO (PYHKLMOHAmNbHbIX
npeobpasoBaHun xpomMocoM. [lprnobpecTn npakTU4eckne HaBblKM MUKPOCKOMMUYECKOW TEXHUKW,
N3roTOBIEHNS MpenapaTtoB M WX LUTOrEHETUYECKOro aHanusa. BnageTb OCHOBHbIMM MOHATUSIMK B
obnactM LUMTOrEeHEeTMKN;  MeTodaMu aHanmM3a M OUEHKM T[eHEeTUYEeCKUX SABNEeHWA B CBA3SU C
OCOBEHHOCTAMWN CTPYKTYPHO-PYHKLMOHANBLHOIO COCTOSIHUSA KINEeTOK opraHvM3Ma. YMeTb obpabartbiBaThb,
aHanuaupoBatb M 0opMNATL pe3ynbTaTbl UUTOTEHETUYECKUX WCCNEeLOBaHUN, (OOPMynNmMpoBaThb
BbIBOAbl; MCMOMb30BaTb MOJTyYEHHbIE 3HAHUS B Hay4YHbIX UccregoBaHusix. [NpeawecTByeT criegyrowmm
ancunnnuHam «FeHeTuka n aBonwoumMA», «3Konormdeckas reHetuka», «MonekynspHas OGuonorus»,
«leHeTuka yenosekay, «MonekynspHast buomeanumHay, « CoBpemMeHHas reHeTmKay.

11. MNMnaHupyemble pe3ynbTaTbl 00y4YeHUA no AucuunnuHe/moayno (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yrbTaTamMuM OCBOEHMUs oGpa3oBaTerfibHOM
nporpamMmbl (KOMNETEHUUAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHL MK
MK-3 | CnocobeH MK-3.2 MpeacraBsnset/ 3HaTb: COBPEMEHHOE COCTOsiHME Bornpoca o
obpabaTbiBaThb, odopmnseT CTPYKTYpe, GYHKUMAX W MeTodax W3yyeHus
aHanuampoBaTb U pesynbTaThbl XpOMOCOM; MexaHu3max WX noBedeHuss B
ohopMnsATL nabopaTopHbIX KNeTouyHOM  UMKNe; npoueccax nepegaudn,
pesynbTathbl n/vnun nonesbix peanu3auMm M U3MEHEHUS]  TeHEeTUYECKON
ncecnenoBaHun n UCNbITaHWN B MHdOopMaLnK Ha ypoBHe CTPYKTYPHO
paspaboTok nog COOTBETCTBUM C YHKLMOHanbHbIX Npeobpa3oBaHnii XPOMOCOM.
PYKOBOACTBOM Oe’CTBYIOLWMMM
cneunanucra TEXHONOrM4YeCKMMM YMeTb: BbIMOMHATL UCCIEAOBAHNSA B Pa3NNYHbIX
Bonee BbicoKOW pernameHtamu/ HanpaBMEHNsIX LUTOTeHETUKN; PerncTpupoBath,
KBanudukaumm TpeGoBaHUAMYU aHanu3npoeaTtb 7] WHTepnpeTupoBaTb
opmynupyeT noflydyeHHble pesynbTaTbl C UCMOfb30BaHUEM
BbIBOAbI COBpPEMEHHOW annapaTtypbl U 06opyaoBaHus,

MeTo40B LINTOJIOTMN N TEHETUKN.

Bﬂaﬂ,eTb: OCHOBHbIMW MOHATUAMM B obnacTu
UNTOre€HEeTUKN, COBpPEMEHHbLIMU MeTodamMmun




aHanmsa N OUEHKN TFeHETUYECKUX SBMEHUA B

cBSA3N c 0COBEHHOCTAMMU CTPYKTYPHO-
pyHKUMOHANBHOIO COCTOSIHMSA KNneToK
opraHusma.

MK-4 | CnocobeH MK-4.2 OcyulecTtBnser
NpoBOAUTb Hay4Hble
Hay4Hble nccnenoBaHus ¢
nccnenoBaHus B NpMMeHeHneM
obnacTu reHeTukn Knaccuyeckmnx

C NpMEeHeHNnem

MeTod0B reHETUKN 1

3HaTb: coBpeMeHHOe COoCToAHMe Bonpoca o

CTPYKTYpe, YHKUMSX W MeTodaxX W3ydYeHus
XPOMOCOM.

YMeTb: MNpUMEHSTb TEOpPeTUYECKUE OCHOBbI
LUMTOreHETUKN AN WU3YYEHUss  FreHeTUYEecKux
ABMNEHUN B CBSI3W C  LWTONOMMYECKUMMU
0COBGEHHOCTAMN  OpPraHU3MoB;  OCYLLECTBNATb
Hay4YHble nccneaoBaHus B obnactu

COBPEMEHHbIX uuTonorum no
MeToA0B U aKkTyarnbHON
obopynoBaHusa no npobneme
aKTyarnbHON

npobneme

UNTOr€HETUKN C nNnpuMeHeHnem COBpPEMEHHbBbIX
MeToa0B LUNTONreHEeTUKNn.

Bnapetsb: MpaKTU4eCKUMM HaBbIKaMu
MUKPOCKOMUYECKON  TEXHWKW,  U3rOTOBJIEHMS
npenapaToB U KX LUTOTEHETUYECKOro aHanu3a;
OLIeHKY CTPYKTYPHO-PYHKLMOHABHOM
opraHusaumMn u npeobpasoBaHUii  XPOMOCOM;
M3y4yeHusl kapuoTuna, MMTo3a 1 Meiio3a B HopMe
W NPV pasnuyHbIX HapylueHusX (B TOM 4ucne, y

MYTaHTOB, OTAaneHHbIX rmbpuaos n
NonMnaIovuaos).
12. O6beM ancumunnuHbl B 3a4eTHbIX eguHuuyax/yac. — 4 3ET / 144 vyac.
Pdopma NpOMEXYTOHYHOM aTTeCTauuMmn _ 3K3aMeH _
13. TpyaoemkocTb No Buaam y4yebHon paboTbl
TpygoemKkocTb
Bupg y4ebHol paboTbl Bcero [lo cemecTpam
4 cemecTp Ne cemecTpa
AyOuTOpHbIE 3aHATUSA 64 64
nekunu 32 32
B TOM ymcne: npakTn4eckme
nabopaTtopHble 32 32
CamocTosTenbHas paborta 44 44
B TOM Yucne: Kkypcosas paboTa (MpoekT)
dopma NpomMeXyTO4HOM aTTecTaumm — 36 36
3K3aMeH
UToro: 144 144
13.1. CopepxaHue gUCLUUNINHDI
Peanuzauunga
pasgena
Ne r/n HaumeHoBaHuve pasgena ConepxaHue paanena ANCLMNMMHD] ONCLUMMINHBI C
AVCLUNITUHBI NMOMOLLbHO
OHMnamnH-Kypca,
QYMK*
1. Nlekuun
LinToreHeTnka — pasgen reHeTuKW, uM3ydatrolmin
LintoreHeTuka kak Hayka. HacrneACTBEHHOCTb U U3MEHYMBOCTb Ha  YPOBHE 3YMK
MpeameT, 3agayun n MeToapl | KIMETOYHbIX U CYOKNETOUHbIX CTPYKTYpP, B OCOOEHHOCTMU LiuToreHeTika
11 umTtoreHeTukn. OCHOBHbIE XPOMOCOM. Mpeawmer, 3agaum n METOAbI | | ioc. edu.vsu.r
' aTanbl pas3BUTUS. 3HaYEeHNe | LUTOreHETUKN. OCHOBH.!:IG aTanbl pas3sutnga. Ponb _p—u/COL.JI’SG/VieW..
LMTOrEHETMKIN AN TEOPUM U | OTEYECTBEHHbIX YYEHbIX B CTaHOBIIEHUN —Qh 51d=9204
NpPaKkTUKN. LMTOrEHETMKN. SHAYEHNE LUUTOreHETUKN ANa TEOPUN n ARA0=I202
NPaKkTUKN.
12 MeToapbl CoBpeMeHHble MEeTOAbl MUKPOCKONUYECKOrOo aHanuaa, IYMK
' LUMTOreHeTU4YeCcKoro CUCTEMbI perncrtpaumm u obpaboTkm wnsobpaxeHun. | LintoreHeTuka



https://edu.vsu.ru/course/view.php?id=9204
https://edu.vsu.ru/course/view.php?id=9204
https://edu.vsu.ru/course/view.php?id=9204

aHanusa.

CeeTtoBasi K 93nekTpoHHass Mukpockonusa. MeToabl
KOHTpPacTMpOBaHWsl B CBETOBOW MMUKPOCKOMUU: METOo[
(ba30BO-KOHTPACTHON MMUKPOCKOMUK, KOHGYOKasibHas
MUKPOCKOMUS, MeTo «TEMHOro nons», MeToA
dryopecLeHTHON MMWKPOCKOMUMW. CkaHupytowas
3NEeKTPOHHasA Mukpockonus. MetToabl MUKPOXUPYPIM 1
KynbTypbl knetok. KneTtouHas wuHxeHepus. MeTog
aBsTopaaunorpadguu. OHK-umntomeTpus.
dpakuynoHnpoBaHue knetok. MeToabl MOMEKynspHOM
umToreHetukn. MeTtog mmbpugmsaumm  in situ.
VM3amepeHne MUKPOCKONMNYECKNX OOBEKTOB.

https://edu.vsu.r
u/course/view.p
hp?id=9204
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Xpomocoma — Kak npegmeT
LMTOreHEeTNYECKMX
nccrnegoBaHun.
CTpyKkTypHO-
dYHKUNOHanNbHas
opraHusaumsi XpOMOCOM
BMPYCOB M MPOKapWUOT.
XpomMocombl nnacTug u
MUTOXOHAPWN.

PasnnyHble  Tunbl  opraHu3auMm  reHeTU4ecKoro
mMatepvana. PasHooGpa3ne  TWMNOB  XPOMOCOM.
CTpyKTypHO-(PyHKUMOHanNbHas opraHusauus
XpOMOCOM BMpycoB. [lokasaTenbCTBa reHeTUYeCcKon
ponn OHK n PHK Bupycos. PeTtpoBupychl. >KN3HEHHbI
UUKT yMepeHHoro  BakTepuodpara (NMUTUYECKMA U
NN30reHHbIN). MexaHnambl BkNoveHust reHoma PHK- n
OHK-cogepxawmx BUPYCOB B XPOMOCOMY KIETKM-
X03auHa. TpaHckpunuus M obpaTHas TpaHCKpUNuums.
OcobeHHocTn pennukaunn. Bupougbl. CTpykTypHO-
PYHKLUMOHaNbHas opraHn3aums XpoOMOCOM NPOKapuoT.
PacnpoctpaHeHne reHoB GakTepui  npoucxoauT
nytem: TpaHcopmauun, KOHbIrauuu, TpaHCOYKUuW,
npyu y4acTum MOBUIBbHBLIX FEHETUYECKUX INEMEHTOB.
Mnasmugbl —  BHEXPOMOCOMHbIE  FEHEeTUYecKkune
aneMmeHTbl. 3nucoma. Mcnonb3oBaHWe  YacTOThbI
KoTpaHccopmaumy,  KOTpaHcOQykumM 1M MeToga
npepbiBaHWs  KOHblOrauMm  Anst  FeHEeTUYeCcKoro
KapTupoBaHus. Hykneona — HacneacTBEHHbIV annapart
G6aktepuii. OcHoBHble aTanbl  pennukaumm  OHK.
PennukatmeHasa Bunka. Cnocobbl pennukaumn OHK y
NpoKapuoT: 6-tun, o—Tun). KoHgeHcauus
BakTepranbHON XPOMOCOMBI.

XpomMocombl nNnactug n mutoxoHapun. OcobeHHOCTH
umMTonnasmartmyeckoro Hacneposanuss. B wmT OHK
3anucaHa Hawa wuctopusa. Bsaumogencteue mexay
XpoMOcOMaMu  sigpa, nnactmg W MUTOXOHAOPWMA.
LinTonnasmaTtnyeckas MYy>KCKast CTEPUNBHOCTb
pacTeHuin — npuMep B3aMMOLEWCTBUSA  Mexay
XpPOMOCOMaMu s4pa U MUTOXOHAPUNA.

AYMK
LiuToreHeTnka
https://edu.vsu.r
u/coursel/view.p
hp?id=9204
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XpomaTuH — OCHOBa
XPOMOCOMbI 3yKapuoT.
AQpbIwko — Kak
NpOn3BOAHOE MHTEPdAa3HbIX
XPOMOCOM, MECTO CUHTE3a
pPHK n obpasoBaHus
pubocom.

Jy- 1 reTepoxpoMaTnyeckoe COCTOSIHNE XPOMOCOM Kak
MexXaHu3M perynaumm reHeTU4YecKoM akTUBHOCTW.
KOHCTUTYTUBHBIN " dhakynbTaTUBHbIN
reTepoxpomatuH, wux dyHkumn. PobepTcoHoBCkue
TpaHcnokauum — ogHa M3 MNPUYMH Pasnuuuin mexay
YNCIIOM XPOMOCOM Yy OnM3KOPOOCTBEHHbIX BWAOB.
[MonoBon XxpoMatMH UM €ro uCnorb3oBaHue npwu
AVarHocTuke XpOMOCOMHbIX GonesHen 4Yenoseka.
CTpyKTypHO-(PyHKUMOHanNbHasd opraHusaumMm reHoma
3yKapuoT W NpoKapuoT (CpaBHUTENbHbIA aHanms).
CTpykTypa 9yKapuoTU4EeCKOro U MnpoKapuoTUYECKOoro
reHa. [lpoueccuHr MPHK  aykapuoT. Hanwuuune
n3bbiTouHon [OHK - XapakTepHasi 0CODOEHHOCTb
reHeTn4YecKkoro MaTepuana 3yKapuoT. Tunbl
xpomocomHon [OHK. OHK-cuHrepnpuHTUHr (reHHas
paktunockonus). MNonupennukoHHasa cTpyktypa OHK
aykapuoT 1 ee buonoruyeckoe 3HavyeHune. JuMUHyLMS
XpoOMaThHa MU XPOMOCOM Y MHOTFOKINETOYHbIX 3yKapuoT.
C-napagokc. UHTepdasHas n mutoTnyeckass opmbl
CTPYKTYPHOW OpraHm3auum XpomMocoM. AQpbILLKO — Kak
npounsBogHoe  UHTepdasHbIX  XPOMOCOM,  MECTO
CUHTe3a pPHK " o6pasoBaHus pubocom.
[MpocTpaHCTBEHHAsi  opraHusauuMsi  XpOMOCOM B

QYMK
LintoreHeTuka
https://edu.vsu.r
u/course/view.p
hp?id=9204
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https://edu.vsu.ru/course/view.php?id=9204

WHTEpP(asHOM aOpe M ee ponb B perynsauum
(PYHKLMOHNPOBAHUS reHOB B OHTOreHe3e. MobunbHble
reHetnyeckne anemeHtbl (MI3) kak dakTopbl
LMTOreHeTMYeckon  HectabunbHocTn.  CTpyKTypa,
TUMbI, MeXaHu3M TpaH3uumm MID y npokapuoT wu
aykapuvoT. [eHeTMYeckMe NOCNeacTBUS NEPEMELLEHNS.

15

YposHu ynakosku HK B
COCTaBe XpOMOCOM
aykapuoT. Moandukaumm
rmctoHoB 1 HK, nx ponb B
perynsummn paboTbl
XpoMaTuHa

[MCTOHBI W HEerncToHoBble ©Oemnkn: UX ponb B
komnaktusaumm [OHK. Hykneocombl: CTpoeHue, posnb
npy OYHKLMOHMPOBaHUN XpoMaTuHa. [lokazaTenscrea
HYKNeocoMHOM opraHusaumm XpomaTuHa.
Bvonornyeckunm cmbicn  MNAOTHOCTU  HYKNEOCOMHOW
yknagku. HykneomepHas dwubpunna. [etnesble
AOMEHbl XpomaTtuHa. XpOMOMepHasi opraHu3aums
xpomocoM. Cnupanusaums u gecnupanusaums  —
ocHoBa CTPYKTYPHO - PYHKLMOHAmbHbIX
npeobpasoBaHnin xpoMocom. Moaudukaumm rmcTtoHOB
n OHK, nx ponb B perynauum paboTbl XpoMaTuHa.
MetunmnpoBanne [OHK kak cnocob  koHTpons
aKTMBHOCTM reHOB. Mogundmkaums rMMCTOHOB
(MeTunupoBaHwe, aueTunnpoBaHue,
dochopunupoBaHme), uUX PpPonb B  perynsuuu
TpaHckpunumn. AT®-3aBucumoe pemogenupoBaHue
XpomMaTuHa W ero ponb B PerynsumMmM reHeTuyeckom
aKTUBHOCTW. MNoHaTME  "TMCTOHOBBLIN kon”. B
MMCTOHOBOM  Koge  3anucaHa  uHdopmaumsa o
anddepeHumnanbHON 9KCNPEeCcCMmn reHoB. JnureHeTuka
N 3NUreHeTMyeckas perynsauust akTMBHOCTM reHa.

QYMK
LinToreHeTuka
https://edu.vsu.r
u/coursel/view.p
hp?id=9204

1.6

OpraHusaums
MUTOTMYECKON XPOMOCOMBI
BbICLUMX 3yKapuor.
KapuoTtun n metofk! ero
U3y4yeHus.

MnoTHOoCTb  ymakoBku  MeTad)asHblX  XPOMOCOM.
OcobBeHHOCTN XpOMOCOM ApPOXOKem W MeTodbl WX
nsyyeHus. MonekynspHoe kapvoTunupoBaHue (nynbc
anekTpodopes). CTpoeHne n QyHKLUN LEeHTPOMEPbI U
KMHeToXxopa. BenkoBbii cocTas KMHeToxopa
onpegensieT pasHoe MnoBeAeHWEe OOHOM M TOM e
LEeHTpoMepbl B MUTO3e U Mernose. MoHoueHTpuyeckue
N rONOKUHETMYECKne XPOMOCOMbl. HeoueHTpomepbi.
Tenomepbl M ux @yHkumun. “lpobrnema KoHUEBON
pennukaummn”. PepmeHT Ternomepasa M e€ro ponb B
COXpaHeHun nonHopasmepHocTu Tenomep. CTpykTypa
MUTOTMYECKNX XpOMocoM. [loHsTMEe o kapuoTune.
MeToabl xpomocomHoro aHanm3a. CocTaBneHue
Kapuorpammbl " navorpammei. MeToabl
cucTeMaTMsaumMm XpoMocOoM (Ha mpumMepe kapuoTuna
yernoBeka). LuTtogmarHoctvka ©M  MOMeKynsipHo-
LUUTOreHeTm4eckme meToapbl B AnarHocTuke
XPOMOCOMHbIX B0onesHeln YenoBeka.

QYMK
LinToreHeTnka

https://edu.vsu.r
u/courselview.p
hp?id=9204

1.7

KneTo4HbIl LUK Kak
OCHOBa CTPYKTYPHO-
PYHKLMOHaNbHbIX
npeobpa3oBaHnii XxpOMOCOM
B npoLiecce peanusaumm
reHeTNn4ecKon nporpammei.
[MonuTeHHbIE XPOMOCOMBI.
[obaBoyHbIE XPOMOCOMBI

MeHeTU4ecknin KOHTpPOIb KI1ieTO4YHOro uMKna.
KritoueBble 6enku perynauum KneTodHoro uukna —
UMKIUHBI U UUKINUH-3aBUCUMbIE  KMHa3bl. DPyHKLMSA
6enkoB checkpoint- KoHTpons. XpOMOCOMbI B
KNEeTOYHOM LMKne 3ykapuoT. [lonuteHns un ee
pacnpoctpaHeHne B npupoge. BosHukHOBeHMe
NONUTEHHbIX (TMFAHTCKUX MHOFOHUTYATbLIX) XPOMOCOM —
pesynbTaT MHOrokpaTHbIX uuknos pennukauun OHK
6e3 nepexoga knetkn K MuTo3y. CTpykTypa m
reHeTMyeckas opraHusaums MOMUTEHHbIX XPOMOCOM:
ONCKN, MeXOUCKW, nydbl. [MraHTckMe XpoMOCOMbI -
mMogenb ans n3yyeHnst TPaAHCKPUMLIMOHHOM
opraHm3aumMm XpOMOCOM W TEHEeTUYEeCKOro aHanmsa.
"OpMOHanbHbIA KOHTPOrb MydoB. Ponb XpoMocoM B
npotecce andepeHUpoBKN. MonuteHHble
XPOMOCOMBI KaK pesynbTat "cbos” KNeTOYHOro UMKNa;
UX MCMOMb30BaHWE B FEHETUYECKNX WCCnedoBaHUsX.
B-xpomocombl, unu cBepxyucneHHole. OTnunyune B-
XpomocoM oT A-xpomocoM. CTpykTypa, dyHKUUN,

AYMK
LntoreHeTuka
https://edu.vsu.r
u/course/view.p
hp?id=9204
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noBegeHMe B MUTO3e U MeKnose. I'Ipomcxom,quvle
«0006aBOYHbIXY XPOMOCOM, MX BO3MOXHO€ y4dacTue B
OBOJTOLUNN KapMNOTUNOB.

MwuTo3 - HenpsiMoe aeneHne kneTkn. MUKpoTpyooUKn 1
MX posib B cerperauuyM XxpoMocoMm B aHacdhase mMuTo3a.

Lintonorunyeckne OVHenHbl M KUHE3WHbl — Oenku, OCyLeCTBRSAOLME
MexaHu3Mbl cerperauum TPaHCMOPTUPOBKY XPOMOCOM MO  MWKPOTPYOOYKaMm. QYMK
XPOMOCOM Npu MUTO3E. (eHeTn4eckuin KOHTponb MuTo3a. lNaTonorun muTosa, | LiuToreHeTumka
1.8 YucneHHble n3MeHeHus npuBogsWiMe K W3MEHEHUIO 4ucrna Xpomocom Y | https://edu.vsu.r
XPOMOCOM B KIeTKe, JoyepHux kneTtok. [lonunnouaua u  aHeynnouaus, | u/course/view.p
CBfA3aHHble C HapyLleHnem TUMNbI N LUTONOrNYECKUE MexaHU3Mbl BO3HUKHOBEHUSA, hp?id=9204
MUTO3a. MeToabl  MOMyYeHMs U NYyTU  UCNOSIb30BaHUA.
LintoreHeTnueckass HecTabunbHOCTb Kak MexaHu3Mm
aganTtauuu.
Melos kak OCHOBa MNOSMIOBOrO  Pa3MHOXEHMS.
YHuBepcanbHoCTb Merno3a u ero artanel. Cragum
Meno3a M ux xapaktepucTtuku. lNpodasa 1 menosa.
KoHbloraumss XpomocoMm - UeHTpanbHoe cobbiTve
mMenosa. CnHanToHeMHbI komnnekc (CK) — nHagnkaTtop
Meiio3 kak MexaHn3m OVHaMUKM Meno3a MU M3MeH4MBOCTM xpomocom. CK, 3YMK
peEKOMOUHaLMN U pegykuum | ero CTpykTypa M yHkuun. KapuoTunnpoBaHue Ha LnToreHeTvka
19 ymncra XpoMoCoM rnpu ocHoBe CK wu npumeHeHne aTOro MeToga B httos://edu.vsu r
' dopMMpOBaHMM rameT. LMTOreHeTuKe. KpoccuHrosep. Xnasmbl. _p—u/COlllrse/vieW.
Xpomocombl Thna AxnasmaTnyeckmn Meno3 Uu ero 9BOJIOLIMOHHOE —Qh ’>id:9204.
“namnoBbIX LWEeTOoK”. 3HayeHue. [lonoBble  XpPOMOCOMbI B  MeKo3e. ARA0=I202
XpomMocombl Tuna “namnoBbiX LWETOK” (XpOMOCOMBI
npm co3peBaHnn ramer). Meros npwm
MUKpOCMoporeHese y pacteHuin B HopMe. [ameToreHes
(MukporameToreHes n MaKporameToreHe3s) y
rofIOCEMEHHbIX U NOKPbITOCEMEHHbIX PaCTEHUMN.
[eHeTU4ecknin KOHTPONb Meno3a. MenoTtnyeckme
MyTauuK, BrMSAIOLIME HA KOHBIOrauuMl XpOMOCOM, MX
LMTOreHeTnyeckne nocnencTeus. AcuHancuc,
OecuHancnuc U ux UUTONOIMYEecKUe U reHeTudeckme
nocneacTBus. Men-myTauun, npusogsLue K
OPMMPOBAHMIO HEPEOYLMPOBAHHbLIX rameT U Uux
NCnosb30BaHne B cenekumm pacTeHun.
Lintonoruyeckne mexaHusambl hopmMupoBaHua auag v
TpMag —  MCTOYHWKOB  OUMNMIOMOHOW  MbifbLbl.
"eHeTU4YeCKNin KOHTPONb MonyyeHne MenoTUYECKUX NONUMAAOMAOB U UX IYMK
Menosa. 3HayeHne pAnsa cenekuun. XpomMocoMHble 6GonesHun | LutoreHeTuka
1.10 MeWoTuyeckne MyTauum n | YeroBeka, CBsI3aHHble C HapyleHusamMu Menosa. | https://edu.vsu.r
UX LMTOreHeTnyeckne [dnarHocTvka XpOMOCOMHbLIX GonesHenm 4eroBeka C | u/course/view.p
nocrneacTeus. NOMOLLIbIO MONEKYNAPHO-LUTOreHETUYECKUX METOLOB. hp?id=9204
CTpyKTypHble NepecTPoOKM XPOMOCOM, BbiSiBfiSieMble B
mMenose. AyTo- W annononunionabl Yy pacTeHui
(cnocobbl nx NONy4YeHUs1, UCNONb30BaHUE B CEMNEKLMM).
OcobeHHOCTM Menosa y oTAaneHHbiXx rmbpugos u
nonunIonaoB. LntoreHeTuueckme MeXaH13Mbl
CTEPUSIBHOCTM  pacTeHun. W3ydeHue KOHBbIOraumm
XPOMOCOM — OCHOBa F€HOMHOrO aHanusa OTAaneHHbIX
rmbpunaos. LnTomumkenc B Menose npu
MUKPOCMNOpOreHese 1 ero reHeTuyeckue NocneacTasng.
2. JlabopaTopHbIe 3aHATUA
lMoarotoBka 1 uKcaumnsa pacTutTenbHOro matepuana
MeTonp! ONS UMTOreHeTU4eCKmx I/ICCJ'IeLI,OBaI-lVIVI. UsrotoeneHne
OaBneHbIX NpenapaToB U3 KOPHEBON MEPUCTEMbI
2-2 LIMTOreHeTU4ecKoro o
N pasnu4YHbIX BUOOB pacTeHun u ux aHanus. MNMpasuna
paboTbl C UMMEPCUOHHBIM 06bekTuBOM. Mi3amepeHune
MMWKPOCKOMUYECKNX OO BEKTOB.
XpomMaTtuH — OCHOBa Appbiwko:  obpasoBaHue,  CTPyKTypa,  (QyHKLMM, OYMK
5.4 | XPOMOCOMbI 3yKapuoT. KQYeCTBEHHbIE W KONWYECTBEHHbLIE XapaKTepUCTMKKU. | LluToreHeTumka

AppbIWwKo — Kak
npov3BogHoe NHTepdasHbIX

Onpe,u,eneHme AOPbILKOBbLIX XapaKTepUCTUK JNEeCHbIX
ApeBeCHbIX paCTeHI/II7I B 3aBUCUMOCTM OT YpPOBHA

https://edu.vsu.r
u/course/view.p
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XPOMOCOM, MECTO CUHTEe3a NIOUOHOCTU U YCMOBUI UX NPOU3paCTaHuS. hp?id=9204
pPHK n o6pasoBaHus
pubocom.
OpraHusauus AYMK
MUTOTMYECKON XPOMOCOMbI | MeTogbl xpoMocoMHoro adamnm3a. CoctaBneHue | LutoreHeTuka
2-6 BbICLUMX 3YKapUOT. KapuorpaMmmbl U nguorpammbl (Ha npumepe XBOWHbIX). | https://edu.vsu.r
KapuoTtun n meTtogbl ero XapakTepucTtumka kapuoTtumna. u/course/view.p
N3yyeHus. hp?id=9204
KneTo4HbI UUKn Kak
OCHOBAa CTPYKTYpPHO-
PYHKLUNOHANbHbIX [MonnTeHHble XpoOMOCOMbI — yaobHasa moagens And
2.7 npeobpasoBaHNin XPOMOCOM | M3YYEHUS CTPYKTYPHO-PYHKLMOHANBHOW OpraHusaumm
B npouecce peanusaumm reHoma 9ykapuorT.
reHeTM4YecKom NporpamMmmbl.
[MonMTeHHbIE XPOMOCOMBI.
[obaBoYHbIE XPOMOCOMBI
Lintonorunyeckne
MexaHu3Mbl cerperauum MonuvnnovamMa w©  aHeynnouams Kak  pesynbTart
XPOMOCOM Npu MUTO3E. HapylweHua cerperauum XpoMocom B aHadpase
2-8 YucneHHble nameHeHns MuTo3a. M3yyeHme umcna XpoMOCOM B KOPHEBOW
XPOMOCOM B KNeTke, MepuctemMe Yy pasHblX BWOOB W NOMMNIOUO0B
CBSi3aHHblE C HapyLUeHNeM pacTeHui.
MUTO3a.
Menos npu MMKPOCMOPOreHese y pacTeHMn B HOPME.
Melio3 kak MexaHn3m ameToreHes (MukporameToreHes n 3YMK
pekoMbuHaUMn 1 pegykumMm | MakporameToreHes) y roNIOCEMEHHbIX " LiToreHeTika
2.9 ymncna XpoMoCoMm rnpu NMOKPbITOCEMEHHbIX pacTeHun. OcobeHHoCcTH httos://edu.vsu. r
dopMMpOBaHMM rameT. dUKCaLuUn My>KCKUX reHepaTUBHbLIX MOYEK PacTEHUN n _p—u/COlllrse/vieW.
Xpomocombl Thna TEXHWKA  W3rOTOBMEHMS  MUKponpenapatoB  Ans —Qh ’)id:9204.
“NamMnoBbIX LLETOK”. n3yyeHus MMKPOCMOpPO- n rameToreHesa. AR A0=92902
LinTonormnyecknin KOHTPONb Npu dmkcaunn maTepuvana.
PasnuyHble TUNbl OTKIMOHEHWA Meno3a, CBA3aHHble C
OENCTBMEM MEN-MYTaHTHbIX reHoB. Men-mytauuu,
BNUAKOLLME HA KOHBbIOraumw XpomocoM. AcuHancuc,
JecuHancnuc un Ux UUTONOrnmyeckue M reHetudeckue
nocneacteud. OnpegeneHne metadasHon Gopmyrnbl —
Kak nokasarens NpaBuITbHOCTH KOHBbLOraumm
xpomocom. OnpegeneHne MemoTUYeckoro uHgekca —
"eHeTn4ecKknit KOHTPOIb KaK rnokasaTens npasBWIbHOCTM MPOXOXOEHUs Menosa QYMK
mMenosa. Menotuyeckne npu MukpocnoporeHese y pacteHun. Men-myTtaumm, LinToreHeTuka
2-10 | myTaumm un nx npueogsiwmne Kk opMMpoOBaHWMIO HepeayumpoBaHHbIX | https://edu.vsu.r
LMTOreHeTmyeckne MUKpOCMOp. LinTonornyeckue MexaHu3Mbl | u/course/view.p
nocneacTBus. dopmupoBaHna guag U TpMag —  UCTOYHMKOB hp?id=9204
avnnovaHon nbinbubl.  [MonyvyeHne MenoTuyeckux
nonuNAoMaoB UM UX 3HavYeHMe [Ons  cenekyuu.
OcobeHHOCTM MeNno3a y oTAarneHHbIX rmMbpugoB u
nonunnonaos. V3yyeHne KOHbIOraumm XpoOMOCOM —
OCHOBa EHOMHOrO aHanu3a OTAaneHHbIX rMbpuaoB.
BenuuvHa nbinbueBbIX 3€peH — OAMH U3 KOCBEHHbIX
nokasaTenen nNpasBuUITIbHOCTU TEYEHUS Menosa.
13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN
Buapl 3aHATUIR (KONWUYECTBO YacoB)
Ne HavmeHoBaHue Tembl CamMocTosTenLhas
n/n (pasgena) gucumnvHbI Jlekumm | MpakTnyeckue | JlabopatopHble paBora Bcero
LintoreHeTuka kak Hayka. [1peamer,
3agayn n MeToabl LUTOreHeTUuKn.
1 | OcHoBHble 3Tanbl pa3BUTKUS. 2 - 4 6
3Ha4yeHune LUUTOreHeTUKn and Teopnun n
NPaKTUKK.
MeToabl UMTOreHeTUYeCcKoro aHanunsaa. 2 4 10
Xpomocoma — Kak npegmeT § ) 6 12
LNTOreHeTu4eCKnx nccrnegoBaHun.
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CTpyKTYypHO-DYHKLIMOHaNbHast
opraHu3aumst XpOMOCOM BMPYCOB U
npokapuoT. XpOMOCOMbI MfacTug u
MUTOXOHAPWN.

XpomaTuH — 0CHOBa XpOMOCOMB!
3yKapuoT. AApPbILLKO — KakK

4 | npousBogHoe MHTEpPasHbIX 4 2 4 10
XpOMOCOM, MecTo cuHTe3a pPHK u
0obpaszoBaHusa pnbocom.

YposHu ynakosku [1HK B coctase

5 XpoOMoOCOM aykapuoT. Mogudukaumm
rmctoHoB 1 AHK, ux ponke B perynauuu

paboTbl XxpoMaTuHa

OpraHusauus MMTOTUYECKOW
6 | XPOMOCOMBI BbICLUNX 3yKapwoT. 2 6 4 12
Kaprotun 1 metogpbl ero n3yyeHusl.

KneTouHbIV UMK Kak OCHOBA

CTPYKTYPHO-(YHKLMOHANBHbIX

7 npeobpa3oBaHnii XpOMOCOM B
npoLecce peannsawumm reHeTU4ecKom

nporpammbl. MonuTeHHbIe

XpoMocombl. [JobaBoYHbIE XPOMOCOMbI

LiuTonormyeckme mexaHuambl
cerperaumm XpoMOCOM Mpu MUTO3E.
8 | YucneHHble N3MeHeHUst XPOMOCOM B 2 2 4 8
KneTke, CBSA3aHHble C HapyLUeHneM
MWTO3a.

Melio3 kak MmexaHu3mM pekoMbrHauun

o | Y PeAyKuMM H1cna xpoMocom npu 2 6 4 12
¢dopmMUpoBaHNM rameT. XpOMOCOMBI
TMNa “namMmnoBbIX LLETOK”.
["eHeTnYeCcKnin KOHTPOSb Meno3a.

10 | MewioTnyeckme MmyTauum n nx 4 10 4 18
UMTOreHeTM4eckme nocneacTeus.
3K3aMeH 36
NToro: 32 32 44 144

14. MeToan4eckue yKkasaHus Ansi 00y4aroLWwmxcs N0 0OCBOEHUIO AUCLMUMIIVNHDI:

Mporpamma gucuUMNIMHBI NpegycMmaTpvBaeT MpoBedeHMEe JEeKUMOHHbIX W nabopaTopHbIX
3aHATUR. JIeKUMOHHbIN MaTepuarn pacKpblBaeT OCHOBHbIE TeOopeTMYecKne BOMPOChl  OaHHOW
auncumnnuHel. JlabopatopHble 3aHATUA obecneynBaloT (opMupoBaHMe HeOBXOAMMBIX YMEHUA W
HaBbIKOB (B pamKax COOTBETCTBYIOLLUMX ANCLMNIIMHE KOMNETEHLMIA).

Ha nabopaTopHbIX 3aHATUAX perynspHO MNpPOBOAMTCA OMNPOC MO TEOpPeTMYECKMM BOMpocam
n3yvyaemblx TeMm, pasbupaloTcs M BbINOMHAKTCA nabopaTopHble 3agaHusa. B xoge BbinonHeHus
nabopaTopHbIx paboT CTyAeHTbl npuobpeTarT HaBblkM obpalleHus ¢ buonornyeckummn obbekTamm,
nabopaTtopHbiM 060pyAOBaHNEM M MHCTPYMEHTApPUEM, CaMOCTOATENbHO OCYLLLECTBIIAIOT SKCNEPUMEHTDI,
PErNCTPUPYIOT, aHaNU3pylT W WHTEPNPETUPYIOT pe3ynbTaTbl LUTOreHEeTUYEeCKUX WUCCreaoBaHUNn.
PesynbTaTbl nabopaTtopHon paboTbl odopmnsaTca B paboyen TeTpagu CTydeHTa B BuUOE PUCYHKA,
pac4eToB, cocTaBneHws Tabnuu, BbIBOAOB. B koHue nabopaTopHOro 3aHsATUA pesynbTatbl paboTbl
AOKNaablBalTCsa npenogasatento, npu Heobxogumoctn obcyxpatoTca B rpynne. B cnyyae nponycka
nabopaTopHOro 3aHATMA CTyAeHT o06s13aH  ero CamMOCTOSITENIbHO  BbIMOSMHUTL  NOA,  KOHTpoOnem
npenofasaTtensi BO BpeMsi UHANBUAYabHbIX KOHCYNbTaLWNA.

BbinonHeHne camoctoaTensHon paboTel (CP) npegnonaraet kayeCTBEHHYIO NOATOTOBKY KO BCEM
BMAAM 3aaHuI: OCBOEHME TeOpPEeTMYECKOro Matepmana B npouecce NeKUMOHHOrO Kypca; NoaroToBKy K
nabopaTopHbIM 3aHATUAM (OCBOEHME Teopun BOMPOCA; BbINOMHEHWE 3adaHui, NpefyCMOTPEHHbIX
nporpaMmmori nabopaTtopHOro NPaKkTUKyma); K TeKyemMy KOHTPOMK 3HaHMM U K dk3ameHy. CTyaeHTbl
CaMOCTOATENbHO npopabaTbiBalOT U ycBavMBalOT TeOpPEeTUYEeCKMe 3HaHUA C  UCNOSib30BaHWEM
pekoMeHOOoBaHHbIX npenogasateneMm y4ebHon nutepaTypbl U 3NEKTPOHHbLIX PecypcoB (MyHKTbl 15 u
16), paboTbl C TEKCTOM KOHCMEKTa NEeKuWin, a Takke npe3eHTauun NEKUMOHHbIX 1 nabopaTopHbIX
3aHATUIA, KOTOpble pa3MelleHbl B 3MNeKTPOHHOM y4vebHo-meTogudeckom komnnekce (YMK) no
ancumnnuHe «UntoreHetukar (https://edu.vsu.ru/course/view.php?id=9204), B npouecce
CaMOCTOATENbHON MOATOTOBKM MNPU  OCBOEHUMM AUCUMMNIAWHBI  HEOBXoOMMO CcHavana Wu3yyuTb
OCHOBHYIO nuTepaTypy, a 3aTeM — AOMNONHUTENbHYI0, Y4TO ByaeT cnocobecTBoBaTh 6onee rmybokomy
OCBOEHUIO Matepuana.
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KoHTponb pesynbtatoB CP oby4yarowmxcs nNpoBOAUTCS B Xode npoBedeHus nabopaTopHbIX
3aHATUI (NpaKTMYecKkMe 3a4aHusa — BbINONHEHNE 1 caada nabopaTopHbIx paboT) 1 Tekyllen aTTectaumm
(TecT, noarotoBka pedepaToB M OOKNAOO0B MO TemaM, NMPeanoXeHHbIM npenogasaTenem). Tekywas
aTTecTtaums obecneumBaeT NPoOBEPKY OCBOEHUS y4ebHOro matepuana, npuobpeTeHuss 3HaHWUA, YMEHUN
N HaBbIKOB B NpoLiecce ayauTOPHOM N CaMOCTOATENbHOW paboTbl.

Mpn Heob6xooMMOCTM Yy4ebBHbIM Npouecc peanu3yeTcs C NPUMEHEHNEM ANIEKTPOHHOTO oby4veHus
N OucTaHUMOHHbIX obpasoBatenbHbix TexHonormn (JOT) Ha nnatdopmax Moodle (https://edu.vsu.ru),
BIr'Y «OtkpbiToe o6pasosaHue» (https://openedu.ru/university/vsu/). B aTom cnydyae nekumm u
nabopaTopHble 3aHATMA NpoBOAATCA B pexume «BuaeokoHdepeHums», nocne 4Yero CTyaeHT
npegocTaBnseT npenogaBaTento KOHCMEKT 3aHATUSA, BbIMOMHAET TeCT, UM KOHTponbHy paboty. Mpu
ncrnonb3oBaHun LJOT o6yyaroWmMnNcss CaMOCTOATENBHO MNPOCAYLUMBAET OHMAMH-KYPC, Ccoaepxalimmn
NEKUMOHHbIN 1 nabopaTopHbI Matepuan, BbINOMHAET 3a4aHusa AN CaMOMNpoOBEPKM, a 3aTeM NpoxoauT
NMPOMEXYTOYHbIV KOHTPOMb 3HaHWI NO MaTepuanamM OHnanH-Kypca.

15. lMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEpPHeET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLMNIIUHDbI

a) OCHOBHas nuTeparypa:
Ne n/n MCTOYHUK

1 WHre-Beutomos C.I". eHeTuka ¢ ocHoBamu cenekuun / C.I. MHre-Beutomos. - CI16. : N3g-8o H-J1,
2015. 718 c.
MawkuHa O.C. OcHoBbI reHeTuku : y4ebHoe nocobme / O.C. MawkuHa, M.H. Hazaposa, B.H. lNonos ;
BopoHexcknin rocygapcTBEHHLIN yHUBepcuTeT. - BopoHex : Magatensckuin gom BIY, 2019. - 191c.
MawknHa O.C. Uwutonorms : ydebHo-meToamyeckoe nocobue ans Bysos / O.C. MawkuHa, M.B.
3 benoycos, B.H. MNonoB.— BopoHex : nny BIy, 2013. — 97 c. -
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-114.pdf
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6) gononHuUTenNbHasa nNuTeparypa:
Ne n/n McTOoYHUK

4 Bopucos KO.M. B-xpomocomsl / KO.M. Bopucog, T.A. MbilwnsiBkMHa // Ycnexm coBpeMeHHoM Buonoruu.
-2018.-T.138, Ne 4. - C. 336-351.
Kumynes N.®. Obwan n monekynspHas reHeTuka: y4ebHoe nocobue / XKumynes N.®. - Cnbnpckoe
5 yHMBeEpcuTeTckoe nsgatenscteo, 2007. - 480 c. - https://www.studmed.ru/zhimulev-if-obschaya-i-
molekulyarnaya-genetika c3cll13adebd.html
Kopsiko [1.E. Xpomocombl. CTpykTypa 1 doyHkuum / [1.E. Kopsiko, U.®. XKumynes. — HoBocmbupck :
M3g-Bo CO PAH, 2009. — 258 c.
Jlebepea M.A. 3nureHeTnyeckne MexaHm3mbl U UX pornb B pa3BuTum pacteHun / M.A. Jlebenesa,
B.E. Teoporoea, O.H. Tuxogees // l'eHeTuka. - 2017. T. 53, Ne 10. - C. 1115-1131.
MepwwuHa N.A. MexxBngoBas HeCOBMECTMMOCTb NPV OTAANEHHON rMbpuansaumm pacteHnn u
8 BO3MOXHOCTHK ee npeogoneHus / J1.A. MNepwuHa, H.B. Tpy6ayeesa // BaBnnoBCKkWi XXypHan reHeTuku
n cenekuuu. - 2016. T. 20, Ne4, - C. 416-425.
MpakTukym no uutonorum n umtoreHetuke pactenuii / B.A. Nyxanbckui [m gp.]. — M. : KonocC, 2007.

9
—198 c.
Pasun C.B. XpomaTuH: ynakoBaHHbI reHom / C.B. Pa3uH, A.A. Beictpuukun. — M.: BuHoM.
10 o
Jlabopatopusa 3HaHun. 2012. - 176 c.
11 CumaHoBsckun C.A. 'eHeTnYeckMn KOHTponb Merosa y pacteHun / C.A. CumaHosckui, 0. 0.
BoraaHoB // FeHeTuka. - 2018. - T. 54, Ne4. - C. 397-411.
12 CoBpeMeHHble NpeAcTaBneHns 0 CTPYKTYPHON opraHmnsauum xpomaTtuHa / Minatosckun A.B. [n
ap.] // Uutonorua. — 2012. — T. 54, Ne 4. — C. 298-306.
LinTonorusa vn reHeTuka merio3a // ¢6. nog pea. B.B. XBocTtoeon n H0.®. borgaHoBa. — M. : Hayka,
13
1975. — 196c¢.
LLlanosa A.U. NpocTpaHCcTBEHHAs opraHM3aLmMs XpOMOCOM B KIETOYHOM siipe 3yKapuoT U ee
14 0COBEHHOCTU Yy pa3HbiX BUOOB pacTeHun 1 xmBoTHbIX / A.W. Wanosa // BectHuk BO'mC. — 2010.
—T.14, Ne4. — C. 612-621.
15 OnureHeTuka / MNopa. pen. C.O. 3nnuca, T. dxeHoBenHa, . PenHbepra. — M. : TexHocdepa, 2010. —

496 c.

B) MH(POPMALMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumarnbHble pecypcbl MHTEPHET) :
Ne n/n Pecypc
29 OneKTPOHHbIN KaTanor Hay4Hon 6MbnmoTekn BopoHEXCKOro rocyaapCTBEHHONO yHMBepcuTeTa. —
http:// www.lib.vsu.ru
23 http://www.edu.vsu.ru ObpasoBaTenbHbIN NopTan "OneKkTpoHHbIN yHuBepcuTeT BIY”



https://edu.vsu.ru/
https://openedu.ru/university/vsu/
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-114.pdf
http://www.edu.vsu.ru/

24 http://www.studmedlib.ru/ KoHcynbTaHT cTygeHTa. QnekTpoHHas 6ubnvoTeka MeguuUmMHCKOro By3a

25 eLIBRARY.RU — Hay4yHasi anekTpoHHas oubnmoTeka

26 YMK «UutoreHeTtukay (https://edu.vsu.ru/course/view.php?id=9204)

16. NMepeyeHb y4eObHO-MeTOANYECKOrO 0b6ecneYyeHns Ansi CaMOCTOATEeNbHOM paboTbl

Ne n/n McTouHMK
1 ByTtopuHa A.K. KapTupoBaHune reHoma 1 obpaTtHas reHeTuka : y4ebHoe nocobue / A.K. BytopuHa, O.C.
MawwknHa .— BopoHex : BopoHex. roc. yH-T, 2005. - 67 c.
2 OO6wasn 6uonorus : y4ed. nocobue ons Bysos / A.K. bytopuHa [n gp.]. — BopoHex : BopoHex. roc. yH-
T, 2007. — 140 c.
3 MawknHa O.C. OcHoBbI reHeTukn : yyebHoe nocobue / O.C. MawkuHa, M.H. Hasaposa, B.H. Nonos ;
BopoHexcknin rocygapcTBeHHbIN yHMBepcuTeT. - BopoHex : Msgatensckuin gom BI'Y, 2019. - 191c.
MawknHa O.C. Uutonorusa : yvyebHo-meTogmdeckoe nocobue gns Bysos / O.C. MawknHa, M.B.
4 Benoycos, B.H. MonoB.— BopoHex mnu BIy, 2013. — 97 C.
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-114.pdf
17. OOGpasoBaTenbHble TEXHOMOrMU, MUCNoNb3yeMble MNpu peanusaumum y4ebHom
OUCUMNNUHBLI, BKINOYas [AUCTaHUUOHHble obOpa3oBaTenbHble TexHonorum (AOOT,

anekTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpun peanusaunm ANCUUNAMHBLI UCNOSb3YTCS 3NIEMEHTbI ANEKTPOHHOro 06y4eHnsa U AUCTAHUNOHHbIE
obpasoBaTtenbHble TexHonormm (JOT). MNMporpamma Kypca peanuayetcs ¢ npumeHeHnem YMK

«UutoreHeTuka» https://edu.vsu.ru/course/view.php?id=9204

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme AUCLUNIIUHDI:

Yye6Has ayauTopus Ans npoBeAeHUA 3aHATUW JIEKLLMOHHOIo TMNa:
cneumanuaupoBaHHaa mebenb, npoektop ACER x115 H, Hoytbyk Lenovo B590 c
BO3MOXHOCTbIO MOAKMOYEHNsT K ceTu «HTepHeT», 3KpaH HacTeHHbin Digis optimal,
WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowlaab
YHuBepcutetckas, g.1,
nom.l, ayg. 190

YyebHass ayauTopusa AnNA  NpoOBeAeHUs 3aHATMA  CeMMHapCKoro Tuna
(nabopaTtopHble 3aHATUA), ANA NPOBeAeHUsi rPynnoBbIX U MHAMBUAYANbHbIX
KOHCYNbTaUUN, TeKYLLEero KOHTPOJIsi U NPOMEXKYTOYHOWN aTTecTauuu:
cneumanuaupoBaHHass Mebenb, npoektop NEC V281W, akpaH HacTeHHbin Digis
optimal, HoyTOyk Lenovo B590 ¢ BO3MOXHOCTbIO MOAKMIOYEHUSA K ceTu «IHTEpHETY,
WwKad C BbITSHKHbIM YCTPOMCTBOM Marbid, Mukpockonbl ("Mukmen-1", Primo Star,
"Mukmen-6", Mukmea 2, Mukpomeg 3 Bap. 3-20, Carl Zeis s ), WinPro 8 RUS Upgrd
OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowaab
YHuBepcutetckas, g.1,
nom.l, ayg. 187

OucnnerHbIn  KnNacc, ayauTopusi AnA  NpoBedeHUA  TPYNNOBbIX WU
MHAUBMAYaNbHbIX KOHCYNbTaLui, NOMeLleHNe AN CaMOCTOATENbHOW paboThbi:
cneumanuanpoBaHHasa mebenb, KoMnbloTepsbl (cuctemMHbiv 6nok Intel Celeron CPU 430
1.8 GHz, moHuTOop Samsung SyncMaster 17) (12 WwWT.) C BO3MOXHOCTbIO MOAKITHYEHUS
K ceTn «IHTepHeT»

394018, r. BopoHex,
nnowlaab
YHuBepcuteTtckas, a.1,
nom.l, ayg. 67

KomnbloTepHbIn  Knacc, ayauTtopus AOnA  NpoBeAeHUs  FPynnoBbIX WU
MHOMBUAYaNbHbIX KOHCYNbTaLUW, NOMELUEHNEe ANl CAMOCTOATENIbHOW paboThbi:
cneumanuanpoBaHHass mebenb, KomnbloTepbl (cMcTeMHbii 6nok Pentium Dual Core
CPU E6500, moHutop LG Flatron L1742 (17 wT.) C BO3MOXHOCTbIO MOAKMIOYEHUSA K
cetn «VHTepHeT»

394018, r. BopoHex,
nnowaab
YHuBepcutetckas, g.1,
nom.l, ayg. 40/5

KomMmnbloTepHbIN Knacc, noMmeLleHne AN CaMOCTOATeNIbHOM paboThl:
cneumanuaupoBaHHaa mebenb, komnbioTepbl (cucTtemHbln 6rnok Intel Core i5-2300
CPU, monutop LG Flatron E2251 (10 WwT.) C BO3MOXHOCTbIO MOAKIMIOYEHUS K CETU
«MHTEpHET»

394018, r. BopoHex,
nnowagb
YHuBepcutetckas, a.1,
nowm.l, ayg. 40/3

MomelleHMe ANA xpaHeHUsi U NpodUNakTUYeckoro o6cnyxumBaHuUs y4ebHoOro
obopyaoBaHus:

cneunanuaupoBaHHaa mebenb, npoektop ACER x115 H, Hoytbyk Lenovo B590 c
BO3MOXHOCTbIO noakntodeHns k cetun «WHtepHet», WinPro 8 RUS Upgrd OLP NL
Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowagb
YHuBepcutetckas, a.1,
nom.l, ayn. 184a

OueHoYHbIe cpeacTea And nposeaeHusA TeKyI.I.I,eﬁ n HpOM&)K)’TO‘-IHOI?I aTtrecTtauumn



http://www.studmedlib.ru/
http://www.google.ru/url?q=http://elibrary.ru/&sa=U&ei=bunoTpvtEcrssgbTpaTCBw&ved=0CA4QFjAA&usg=AFQjCNHHzCTFKL5pvZrnvYq4_hLb6_WKeA
https://edu.vsu.ru/course/view.php?id=9204
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-114.pdf
https://edu.vsu.ru/course/view.php?id=9204

Mopsaok oLeHKN OCBOEHUsT 0by4YatoLmmmncst yuebHoro matepuana onpegensieTcss cogepKaHnem
crieayoLwmx pasaenos ANCUMNIINHGI

Ne HanmeHoBaHue pasgena KomneTte WHankarop(el
a P ) BOCTWXKEHUS OueHouHble cpeacTBa
n/n AVCUMNIUHBI (MOAYNS) HUMsA(M) KOMMETEHLMM
LintoreHeTuka kak Hayka. lNpeamer,
3agayvn 1 MeTodbl LUTOrEHETUKN. MK-3 MK-3.2

1 | OcHoBHble aTanbl pasBUTUS. Pedepar
3HayeHne UMTOreHeTUKN Ans
TEOPUMN U MPAKTUKN.

2 MeToabl LMTOreHeTNYECKOro MK-3 MK-3.2 MpakTnyeckoe 3agaHune
aHanmsa. MK-4 MK-4.2 Tect
Xpomocoma — Kak npegmeTt
LIMTOreHeTUYeCKnx nccnegoBaHuin. Tembl L1151 NOArOTOBKY NOKITALOB C
CTpyKTypHO-(PYHKUMOHaNbHas MK-3 MK-3.2 A A A A

3 npeseHTaumen
opraHusaums XpoMoCOM BMPYCOB U Tect

npokapvoT. XpOMOCOMbI Nnactug u
MUTOXOHAPWN.

XpomaTuH — 0OCHOBa XPOMOCOMb!
3yKapuoT. AOpbILKO — KaK

MpakTnyeckoe 3agaHve

MK-3 MK-3.2
4 | npounsBogHOE UHTEPda3HbIX nK-4 nK-4.2 Tect
XPOMOCOM, MecTO cuHTesa pPHK un '
0o6paszoBaHms pubocom.
YposHu ynakoskm [JHK B coctaBe
XPOMOCOM 3yKapuoT. TeMbl Ans NoaroToBKN OOKMaAoB C
MK-3 MK-3.2 ~
5 | Mogudukauum ructoHos n JHK, nx npeseHTauunen
ponb B perynsumm paboTbl Tect
XpomaTtunHa
6 )(()pc:;glgg?ﬂ:l;;::;a;”:ego;m MK-3 MK-3.2 MpakTnyeckoe 3agaHune
P yKapuor. MK-4 MK-4.2 Tect
Kapunotun n metofgbl €ro n3y4yeHusl.
KneTouHbIN LMK KaK OCHOBa
CTPYKTYPHO-(PYHKLIMOHAbHbIX
npeobpasoBaHNin XPOMOCOM B MK-3 MK-3.2 Tembl ANA NOArOTOBKW AOKNAA0B C
7 | npouecce peanusauuu ' npeseHTaunen
reHeTUYeCcKon nporpammel. Tect

[MonuTeHHbIE XPOMOCOMBI.
[obaBoyHbIE XPOMOCOMBI
Lintonornyeckne mexaHnsmebl
cerperayum XxpoMoCcoMm npu MUTO3E.
8 | YncneHHble N3MeHEHUS1 XPOMOCOM OriK-3 Or1K-3.2
B KNneTKe, CBSA3aHHble C
HapyLleHMeM MUTO3a.

Meli03 kak MexaHn3m
peKoOMOUHaLMM 1 pegykuun Yyucna
9 | xpomocom npu dopMUPOBaHNN OriK-3 Or1K-3.2
rameT. XpOMOCOMbI TUNa
“NamMnoBbIX LWETOK”.

MpakTuyeckoe 3agaHue
Tect

MpakTuyeckoe 3agaHue
Tect

MpakTnyeckoe 3agaHune

. o Tect
"eHeTU4eCKNin KOHTPONb Meno3a.
o P MK-3 MK-3.2 TeMbl Ana NogroToBKM JOKMaAoB C
10 | MenoTu4eckue myTaumm n Ux _
MK-4 MK-4.2 npeseHTauuen
LMTOreHeTuyecKne nocneacTeuns.
IMpomexyTouHasa aTTecTauns lMepeyeHb BOMPOCOB, NpUMepbI
dopma KOHTpOns — 9Kk3aMeH KM

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYECKMe MaTepuanbl, onpegensilowume
npouenypbl OLleHUBaHUA

20.1. TeKywWwmM KOHTPONb ycneBaeMoCTH



KoHTponb ycneBaeMocTv No AUCUMMINHE OCYLLECTBIISIETCS C MOMOLLbIO CreayoLWmX OLEHOYHbIX
CcpencrTs:

1. MNpakTnyeckne 3agaHns

2. TecT (kOHTpOMbHas paboTta)

3. Pedpepart

4. TemMbl ANA NOArOTOBKM OOKMaA0B C Npe3eHTaumen.

20.1.1 MNpakTnyeckune 3agaHusa (npumepsbl).

1. lNpopacTuTb ceMeHa pasfnU4YHbIX pacTeHUn, 3aPUKCUpPoBaTbL KOPELLKA NPOPOCTKOB B «YKCYCHOM
ankororne», U3roToBUTb JaBfieHble npenapaTtbl (OKpalleHHble reMaTOKCUIMHOM) U3 KOPHEBOM
MEepUCTEMbI, MPOCMOTPETbL UX MOA CBETOBbIM MMKpOckornom (o6bektmBbl 40x m 90x). Hantu
Aenswimecs KneTkn, onpedenuTb Ha KakouM CTagum MUTO3a OHUM Haxogatcs. 3apucoBaTb B
TeTpagn. [poBecTn CpaBHUTEMBHYID OUEHKY WHTepdasHbIX KNeToK KOPHEBOW Mepuctembl
pasfiMyHbIX pacTeHur no ux pasmepy. Ons aToro: yCTaHOBUTbL LIEHY OOHOro AeneHuUst OKynsp-
mukpomeTpa (okynap 10x, obbektnB 40x), NPOBECTM U3MEPEHME KNETOK M onpenenutb ux
pa3mepbl B MKM. CaenaTtb BbIBOAbI.

2. TlogcuvTtaTth Ha roToBbIX NpenapaTtax KofMyecTBO AOpbillek B MHTEpdasHbIX KreTkax fMCTOBON
MEepUCTEMbl [AepeBbeB TOMOSMSA, Pa3nMYaloWUXCs MO  YPOBHIO NrongHocTu. [lonyyeHHble
pe3ynbTaTbl 3aHecTu B Tabnuuy. Paccuntatb 4nMcno sapbillek Ha ogHy knetky. CoenaTb BbiBOS
KaKk M3MEHSIETCS KOSMMYECTBO SApbILEeK B KrNeTke B 3aBUMCUMOCTM OT YPOBHS MNSIOMAHOCTH
(aunnoungHbIn, TPUNNOWAHLIN, TETPANIOUAHbIN).

3. Wcnonb3ysa KCepoKonuio MUTOTUYECKUX XPOMOCOM XBOWHbLIX, U3MEPUTb XPOMOCOMbI, MM (4fUHY
KOPOTKOro 1 ANWHHOrO nrieya, OTMETUB MECTO NOSIOXKEHWUSI BTOPUYHON nepeTskkun). MNonyyeHHble
OaHHble NepeHecTn Ha MUNIMMeTPoBKY. OnpenennTb LeHy geneHns (1Mm= ...MKM) 1 nepeBecTn
Nony4YeHHble 3HA4YeHMs ANIMH KOPOTKOro M ANWHHOMO nneya B MKM. [JaHHble 3aHecTu B Tabnuuy,
3anonHmMB Bce rpadbl (AnvHa KOPOTKOro U ANMHHOrO nrneca, abcontoTHas M cymmapHas AnvHa
XPOMOCOM, LIEHTPOMEPHbIN MHAEKC, TUM XpoMocom). MogobpaTtb napbl FOMOMOrMYHbBIX XPOMOCOM
no pasMmepam 1 0CobeHHOCTSM CTpoeHusi. COCTaBUTb MAMOrPaMMy XpOMOCOMHOro Habopa. [atb
XapakTepuCTUKy aHanmampyemMoro kapuotuna (4Mcrno XpoMOCOM, CyMMapHas U cpeaHsas AnuHa
XPOMOCOM AunnounaHoro Habopa, knaccudukaumsa XpoMoCcom No Tunam, YNCno nap XpoOMocoMm C
BTOPUYHbIMM  nepeTsikkamu).  ConocTaBUTb  MNOMYYEHHbIE [OaHHble C  NUTepaTypHbIMU.
CdhopmynupoBaTb BbIBOAbI.

4. O3HakOMWUTbCA C Npoueaypon LUUTONOrMYECcKOro KOHTpons (onpedeneHus ctagun pasBuTUS
MY>XCKOW reHepaTMBHOWN TKaHW) aKcnpecc MeTodom npu ukcauun matepmana. CaMmocTosaTensHo
N3roToBUTb AaBreHble npenapaTbl, OKpaLleHHble aueTOKapMUHOM (MU METUMEHOBLIM CUHUM),
NPOCMOTPETbL HA CBETOBOM MWKPOCKONE, ONPeaenvTb CTaauio pasBUTUS MY>XCKON reHepaTUBHON
TkaHn. CoenaTb BbIBOAbI.

5. lpoBectn TeTpagHbli aHanuM3 AOUnaouMgHOro W TPUMNMIOMAHOMO pacTeHus, onpeaenuTb
mMenoTnyeckun uHgekc. Cpoenatb BbIBOAbI O MNPAaBUITbHOCTU MNPOXOXAEHUS Meno3a npu
MukpocnoporeHese. O60CHOBaTb MPUYUHBI HAPYLLUEHNA Me03a Y TPUNIona0B.

Kputepuun oueHku:

«3a4YTEeHO» BbICTaBNAETCA CTYAEHTY, eCnv BCe 3afaHne BbINOMHEHO U MPaBuIlbHO OYOPMIIEHO B
TeTpagn (HasBaHuWe, LUenb, CXemMa onblTa, OOPMIIEHUE pPe3ynbTaToB OMbiTa), CaMOCTOATENbHO
CHOPMYNMPOBaHbI BbIBOAbI.

«HE 3a4YTeHO» BbICTABNAETCA CTYAEHTY, €Cnv 3afdaHue He BbINOMHEHO (MIN BbINOMHEHO C
owmbkamm).

20.1.2 TecT (KkOoHTpOnbHasa paboTa). lpumepbl, CTPYKTypa TecTa.

Bbi6pamb npasusibHbie omeembl (0OUH UJIU HECKOJILKO)
1. OT yero 3aBUCUT KONMMYECTBO AAPbILIEK B KNeTKe: 1) OT KonMyecTBa NepBUYHBbIX NEPETSKEK; 2) OT
KOnm4ecTBa BTOPUYHbIX NepeTskek; 3) OT obLero KonnyecTsa XpOMOCOM.
2. OcHoBHbIM 6enkom xpomatuHa (OHIT) gasnsetca: 1) HeructoHoBble 6enku; 2) MUCTOHbI; 3)
dnbpUNNUH; 4) HYKNEONNH.



10.

11.

12.

MyTaums, npusogswias K CUHTE3y uameHeHHoro 6enka, HasbiBaeTcs: 1) nonsence-myTtauus; 2)
missence-myTauus; 3) samesence-myTtauus; 4) TpaH3nums

C nomMoLblo Kakoro BeLlecTBa OCYLLECTBIAT OCTAaHOBKY MUTO3a M COKpalleHWe XpOMOCOM AN
n3ydeHnss kapuotuna? 1) remaToKCUIIMHOM; 2) KonxuumHowm; 3) dutoremarrnioTUHUHOM; 4)
rMMNOTOHNYECKUM PacTBOPOM

C nomoLLbio Kakoro MeToa OKpacku OnucaHbl KapnoTUMbl OCHOBHbIX XMEeOHbIX 3r1akoB (nweHuua,
POXb, AYMEHb 1 Ap.): 1) ToTanbHOro (CNaowHoro) okpawmsanus; 2) C-metoga; 3) Q-metoaa; 4) R-
mMeToaa

KntoueByto ponb B onpegeneHmn 6unonsipHoCcTn kuHeToxopa urpaet: 1) 6enok RECS; 2) 6enok
AURORA-B; 3) ructoH H3

C nomoLLblo Kakoro mexaHumama npoucxoguT mHterpaums reHoma PHK-cogepxaliero supyca B
XpOMOCOMY  KneTku-xo3simHa? 1) O6patHom  TpaHckpunuun; 2)  Cant-cneumdunyeckomn
pekombuHaumm; 3) KpoccuHroeepa

XpOMOCOMbI C LEHTpOMepHbIM  uHAekcom 45-49% cornacHo [eHBepckon Knaccudukauum
OTHOCATCSA K rpynne: 1) MeTaueHTpu4ecknx, 2) cybmetaLeHTpuIeckunx, 3) akpoLeHTPUYECKMX
KnioueBbiMn Genkamu, BOBMEYEHHbIMUM B PErynsiuMio KNeToYHOro uukna, ssnswotcs: 1) 6enku
LUMKITMHBI (CYC); 2) TMCTOHbI; 3) HEermcToHoBble 6ernku; 4) uMKnuH-3aBucumble kuHasbl (cdk); 5)
Kacnasbl.

K 4emy MoOryt npuBecTM MHOrokpaTHble payHabl pennuvkaumm [OHK B uHTepdase 6es
nocrnegylowero BCTYNMEHUA KNeTkKM B MWUTO3 W pasgeneHus xpomocom: 1) nonunnouaumu; 2)
nonuteHuu; 3) aHeynnonguu.

Kakve HapyLleHnss MMTo3a MOryT NPUBECTU K HEKPATHOMY M3MEHEHMIO YMcia XPOMOCOM B KreTke?
1) oTcTaBaHuMe OTOEerbHbIX XPOMOCOM B aHadase; 2) MNOMHOoe HepacxoXaeHue CecTPUHCKMX
XpomaTtug B aHadase; 3) MocThl B aHadase; 4) HapyLleHne LMTOTOMUMN.

Mpn KakoOM HapylweHun menosa MoryT obpas3oBaTbCsl MOMOBbIE KIETKM C HepeayuupOBaHHbIM
(amnnomngHbiM) Habopom xpomocom? 1) gecuHancuce; 2) NOMHOM HepacxoXOeHWUM XPOMOCOM B
aHadpase |; 3) yacTYHOM HepacxoXgeHun XxpoMocoM B aHadpase |l ; 4) cTpyKTypHbIX HapyLUEHMSAX
XPOMOCOM

Hamb nucbMeHHbIU omeem

1.

2.
3.

8.

[avite onpegeneHne TMOHATUIO «reH». B 4yem npuHUMNUWanbHble pasnuuMa  CTPYKTYpbI
3YKapUOTUYECKOrO 1 NMPOKAapMOTMUYECKOTO reHa?

YTto Takoe HeoLEeHTPOMEPbI?

Mpn Kakom TWnNe reHeTU4eCcKon pekoMOMHauuM Yy reTepo3uroT HabngaeTca nosiBneHve
MO3auKoB B pe3yrnbTaTe obpa3oBaHnNs OTAENbHbLIX FTOMO3UTOTHBIX KNETOK?

UTo Takoe ructoHoBbIV Kog? Yem oH oTnn4aeTcs oT reHeTU4eckoro?

YeM oTnuyaloTcs TPpaHCNO30HbI OT PETPOTPAHCMNO30HOB? KakoB MexaHU3M X NepemMeLL,eHns?

K kakomy Tuny nonunnongoB OTHOCUTCA Msarkas nwenuuya (Triticum aestivum)? Kakune Bugbl
y4acTBOBamnv B €e NPoOUCXOXAeHUN?

B yem pasHuua mexagy aytononunnougamm v annononuvnnovgamn? [ante pasBepHyTbI OTBET,
a Takke NosICHNTE 3TO POPMYION UX FTEHOTUMOB.

K bonee TskenbiM HapyLleHVUsAM pa3BUTUS y YeroBeka NpyvBOAUT aHeynnouansa no aytocomam
U1 NonoBbIM Xpomocomam? Novemy?

Pa6boma c pucyHkom.

1.

2.

3.
4.

Kak HasbiBaeTcs npouecc pekoMbuHaumy reHeTUYecKoro marepuana, W3006paxeHHbIn Ha
pucyHke? Yto Takoe anucoma n Hfr-knetkn?

Moanuwwnte BCe COCTaBMAOLWME CTPYKTYPHOrO reHa aykapuoT. Mcnonb3ynte Hymepauuio,
YKa3aHHYI Ha pUCYHKe.

Ha kakon ctagumn menosa Haxogdarcsa KneTkn pxn? OTBeT NosiCHUTe

Onpegenute TN HapyLweHUs Mero3a Ha dotorpadum. KakoBbl LMTONOrMYECKME MEXaHU3Mbl ero
NOSIBNEHNS U BO3MOXHbIE reHeTU4YecKkne nocrneacTeus.

CumyayuoHHas 3a0aya

1

2.

. Kakoe uncno xpomocom fomkeH nmetb hepTunbHbI TMOpUA pacTeHui OT cKpelwmuBaHusa suga A

(2n =18) c Bugom B (2n= 24)? OTBeT nosicHuTe.

AHanu3 npenapatoB MUTOTUYECKMX XPOMOCOM 4ernoBeka, MOABEPrierocs BO3AENCTBUIO
paguaumn, BbISBU HaNMune B KapuoTUNE KOMbLEBbLIX Y AULEHTPUYECKNX XpOMOcoM. lMosicHuTe,
KaK MOXXHO OOBSACHUTL UX NOSIBNEHUE.

B pesynbTate MyTauum nocrnenoBaTtenbHOCTb reHOB B XpoMocoMe nameHunace ¢ ABCDEFGH Ha
ABCFEDH. Onpegenute TMn XpOMOCOMHOW MyTaLW.



Kputepumn oueHku:
«OTMIMYHO» BbICTABNAETCA CTyAEeHTYy, ecnu OH HabupaeT 6Gonee 85% OT MakcumanbHO

BO3MOXHOro 0anna 3a TecT.

«XOpOLLO» BbICTABNAETCS CTYAEHTYy, ecnu OH HabupaeT oT 65 o 84% oOT MakcumanbHO

BO3MOXHOro 6anna 3a Tecr.

«YOOBNETBOPUTENBHO» BbICTABMSAETCA CTyAEHTy, ecnu OH Habupaetr oT 45 pgo 64% ot

MaKkcMmMmarbHO BO3MOXHOro 6anna 3a TecT.

«HeyaoBIeTBOPUTENIbHO» BbICTaBNAETCA CTYOEeHTY, e€eCliMi OH Ha6|/|paeT mMeHee 45% ot

MakcMmMmarnbHO BO3MOXHOro 6anna 3a TecT.

CoNorLNE
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20.1.3 Tembl pechepaToB K pasgeny «Bkrnag oTe4eCcTBEHHbIX YYEHbBIX B Pa3BUTUE FEHETUKN
N UNTOrEHEeTUKNY

Basunos Hukonan ViBaHoBUY

Ay6uHnH Hukonaw MNeTtpoBuy

Actaypos bopuc JlbBoBUY

KapneueHko "'eoprun AMuTpmnesny

KonbuoB Hukonan KoHcTaHTUHOBUY

Cepebposckunn AnekcaHap CepreeBuy

INpokodhbeBa-benbrockast AnekcaHgpa AnekceesBHa

Panonopt Mocud AGpamoBuu

HaeawuH NCepren MaBpunosuy

HaeawuvH Muxamn Cepreesmny

Jlesutckui ["puropuin AHgpeeBny

XBocTtoBa Bepa BeHnammnHoBHa

Mony6osckas NHHa HukutnyHa

BboykoB Hukonawn MaBnoBuny

Uunctakos MeaH [opodeeBuy

TumodcbeeB-PecoBckun Hukonan Bnagummposuy

Kputepumn oueHku:
«3a4TeHO» CTaBUTCS CTYOEHTY, €CnM OH packpbil Temy pedepata (OaHbl KpaTkue

oubnuorpacduyeckme [AaHHble, MNpeacTaBrneHbl HayyHble [OCTWKEHMSI YYEHOro, CrnocobCTByoLne
PasBUTUIO TEHETUKM U LIMTOrEHETUKN B HaLLEeW CTpaHe), cobntofeHbl TpeboBaHMs K 0DOPMITEHMIO.

«HE 3a4yTeHO» CTaBUTCSl CTYAEHTY, eCnM OH He packpbil TeMy pedpeparta, He cobnoaeHbl

Tpe6GoBaHUSA K ero 0OPOPMIIEHMIO.

pwN
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20.1.4 TemMbl onsa NOAroTOBKW AOKNaAoB C Npe3eHTauuen (npumepsbl)
Qy- N reTepoxpomMaTU4eckoe COCTOSIHUE XPOMOCOM KaK MEXaHu3M perynsiuMm reHeTu4eckom
aKTMBHOCTW.
Mogudukauum ructoHoB n [HK, nx ponb B perynauumn paboTsl XpoMaTuHa.
MeTogbl cuctemaTusaumm XpomMocom (Ha npumepe kKapuoTuna Jernoseka).
LintogmnarHoctuka n MOMEKynsipHO-LUUTOreHeTUYeCKNe MeToabl B AMArHOCTUKE XPOMOCOMHbIX
©onesHen Yenoseka.
XpOMOCOMBbI NfIacTUA N MUTOXOHAPUA.
AMuHYUmnSa xpomatmHa n XpoMOCOM.
MonnUTEeHHbIE XPOMOCOMbI B FrEHETUYECKUX UCCNELOBaHUSIX.
Ho6aBo4yHble B-xpoMoCOoMbl.
XpPOMOCOMbI TMNa «NaMMOBbIX LLETOKY.
Tenomepbl 1 «npobrnema KOHLEBOW penfninkaumnmny.

.KneTouHbIn UMKN Kak OCHOBaA CTPYKTYPHO-(PYHKLMOHANbHbLIX MNpeobpa3oBaHUn XpOMOCOM B

npouecce peanusauun reHetTudeckon nporpammbl KnwoyeBble Genku perynauuyv KneTovyHoro
umkna. ®yHkuun 6enkos checkpoint koHTpons.

Ponb CTPYKTYpHbIX NEpecTpoek XPOMOCOM B 3BOSIOLMOHHBLIX NpeobpasoBaHmsX KapnoTUnoB.
UncneHHble M3MEHEHNss XPOMOCOM B KreTke, CBA3aHHble C HapyleHnem mutosa. [MNonunnonams
1 aHeynnouaus (LUTonorndyeckne MexaHn3mMbl X BO3HUKHOBEHMS).

AyTO — 1 annononunnonasl y pacteHmmn (cnocobbl X NOSyYEHUs1 U UCNONb30BaHNE B Cenekunn).



15.eHeTn4eCKMn KOHTPOSiIb MNOBeAeHUsT XPOMOCOM B  MeKnose. Menotudeckme MyTauumm,
npuBogsLLMe K (POPMUPOBAHNIO HEPeaYLUMPOBaAHHbLIX (UNMOMAHBLIX) raMeT U UX UCMNOMb30oBaHne
B CEIleKL MM pacTeHn.

16. OcobeHHOCTM Meno3a y oTaaneHHbIX rmépnaos 1 NONUNIONLOB.

Kputepun oueHku:

«3a4YTEHO» CTaBMTCA CTYAEHTY, ECNN OH PacKpbIn TeMy AOKnaga, OTBETUN Ha OOMNOSNHUTENbHbIE
BOMpPOCHI, cobmnogeHbl TpeboBaHMst K OPOPMAEHMIO NPe3eHTaUunN.

«HEe 3a4yTeHO» CTaBWUTCA CTYAEHTY, €CnM OH He packpbil TeMy pedeparta, He OTBETUN Ha
[OMNOSHUTENbHbIE BOMPOCHI, HE COOMOAEHbI TPeOoBaHUA kK 0POPMIEHMIO NPe3eHTauNN.

TexHonorma npoBeaeHUs. Tekyllaa aTrectaums NPoOBOAUTCA B COOTBETCTBUMM C [lonioxeHnem o
Tekylwlen artrectaumm obyyalwmxca no nporpaMmam  Bbicwero obpasoBaHus BopoHexckoro
rocyapCTBEHHOro YyHMBEpCUTETA.

TekyLwasa aTTectaums npomssoaunTcd B popmax:

1. MNMpakTnyeckmx 3agaHuni

2. TecToB (KOHTPOSbHOW paboThbl)

3. PedbepaTtos

4. [loknagos ¢ npe3eHTaunen.

TecTupoBaHne nPoOBOAMTCS C  WUCMONb30BaHMEM  3NEKTPOHHOMO  y4yebHO-MeToaMyecKoro
KoMmnnekca no agucumnnuHe «UuTtoreHetmkax» https://edu.vsu.ru/course/view.php?id=9204, no Bcem
TeMaM NEeKUMOHHbIX WU OTAenbHbIM pa3genam nabopaTopHbiX 3aHsaTMW. BkntoyaeT 40 BOnMpocoB B
KaXgoM BapuaHTe. TecTupoBaHune BKodaeT B cebsa pa3HOypoBHEBble 3agaHusi (Bonpockl, paboTty ¢
PUCYHKaMW, CUTYaLMOHHbIE 3ajauyn), NO3BOMSAIOLWME Nydlle OUeHUTb 3HaHus obydarowierocs. [Ans
OTBETa Ha BOMPOCbI TpebyeTcsi 3HaHWe maTepuana JNeKUMOHHbIX U NabopaTopHbIX 3aHATUR, a Takke
MaTepuana, pekoMeH40BaHHOrO AN CaMOCTOATENbHOW paboThl.

Kputepumn oueHnBaHusa npvsefeHbl Bbiwe. [pyn oueHMBaHUM NCNOMb3YHTCA KONMMYECTBEHHbIE U
KayeCTBEHHbIE LUKanbl OLLEHOK.

Tekywaa atrectaums saBnseTca obAsaTenbHOW, ee pesynbTaTbl OUeHMBaKTCA B GannbHOu
CUCTEME U1 NO peLLeHnto kadeapbl MOryT OblTb YYTEHbI NPY MPOMEXYTOYHOM aTTecTauumn obydatroLmnxcs.

KoHTponb pesynbTaToB camocTtosTenbHon paboTbl (CP) obyvalolmxca npoBOAMTCS B Xoae
npoeeaeHnsa nabopaTopHbIX 3aHATUM (BbINOMHEHME W caadva nabopaTopHbIX paboT) M Tekyluewn
aTTecTaumm (HanucaHue pedepartos, NOArOTOBKA AOKNAA0B C Npe3eHTaumen, TectupoBaHue). Tekylias
aTTecTtaums obecneumBaeT NPOBEPKY OCBOEHUSA y4ebHOro matepuana, npuobpeTeHnss 3HaHWA, YMEHUN
N HaBbIKOB B NpoLlecce ayauTOPHON U caMOoCTOATENbHON paboThl.

20.2. NpomexyToyHas atTrecTayms

MpomexyToyHas aTTectaumss MO  OUCUMMAMHE OCYLLECTBAAETCA C MOMOLUbI  CnegyoLwmx
OLIeHOYHbIX CPeacCTB:

- BOMpPOCOB K 3K3aMeHy

MNepeyeHb BONPOCOB K 9K3aMeHY:

1. UwuToreHetka kak Hayka. [peameT, 3ajayus u MeToAbl LMTOreHeTuKW. TeopeTudeckoe U
npakTuyeckoe 3Ha4vyeHue LUUTOreHEeTUKM (A4ns 3BOMLUN KapuOTUMOB OPraHuM3moB, MPOLLEeCCOB
BMA0OOpa3oBaHus, a Takke Ana NpakTUKK CeNbCKOro X03sMcTBa U MeQULMHDI).

2. OcHoBHble aTanbl (POPMUPOBAHUSA LUTOrEHETUKN Kak Hayku. Porb OTeYeCTBEHHbIX y4YeHbiX B
CTaHOBIEHUN LUTOrEHETUKMN.

3. CtpoeHune xpomocom Bupycos ([HK n PHK-cogepxalume BupycCbl; ONbIT, AOKa3bIBAKOLWMKA, YTO
nmeHHo PHK Bupyca, sBnseTcsa reHeTn4yeckum matepuanom KneTku). lNMepekpbiBatoLwmecs reHol y
BMPYCOB.

4. MexaHuambl BknioveHus reHoma PHK- n [OHK-cogepxalimx BUPYCOB B XPOMOCOMY KNeTKu-
xo3auHa. OcobeHHocTH pennukaunn. PeTposupycel. Bupoungbi.

5. OpraHusauusa HacneacTBEHHOro maTepmana y npokapuot. Hykneona. MNMnasmuabl. Ynakoska OHK
B cocTaBe Hykneounga. Cnocobbl pennukaunm OHK y npokapumor.

6. Cnocobbl nepeHoca reHeTnyeckon nHopmauun y 6aktepuii (TpaHcopmMaumsa 1 TpaHCOYKUMS).
KapTrpoBaHue reHoB C MOMOLLbI 3TUX NPOLIECCOB.


https://edu.vsu.ru/course/view.php?id=9204
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Cnocobbl nepeHoca reHetTnyeckon uHdopmaumn y Oaktepun (KoHbtoraumsi). KaptupoBaHue
reHoB C MNOMOLLbIO KOHBIOraumm.

XpoMocombl nnactTvug u MUToxoHapun. OCOBEHHOCTU LUTONNa3MaTUYECKOro HacneaoBaHus.
LUntonnasamatmyeckas myxckass ctepunbHocTb (LLIMC) - npuvmep B3auMMogencTBusi Mexay
XpomMocomMamu siapa v MUTOXOHAPUIA

KneTouHbI UMK Kak OCHOBA CTPYKTYPHO-(PYHKLMOHaNbHbLIX NpeobpaszoBaHmii XpOMOCOM
3yKapuvoT B npoLecce peanusauun reHeTu4eckon nporpammel. Knoyesble 6enku perynaumm
KNEeTOYHOro UMKa — LUKIUHBI U LUKIMH-3aBMCUMble KnHas3bl. PyHkumst 6enkoB checkpoint-
KOHTpOnS.

XpoMaTUH — OCHOBa XPOMOCOMbI 3yKapuoT. PasnuuHble pakuum xpomMaTuHa MHTepdasHoro
agpa. Jy- UM reTrepoxpoMatvyeckoe COCTOsIHUEe XPOMOCOM KakK MexXaHusM  perynaumm
reHeTMYEeCKOM aKTUBHOCTH.

®PyHKUMOHaNbHOE 3Ha4YeHne retepoxpomatvHa. PoGepTCOHOBCKME TpaHCNOKauMM U uUx pofib B
3BOMOUMM KapmoTuna Yenoseka. [1onoBon XpoMaTuH.

Hanuune nsbbitouHon JHK - xapakrepHas 0COGEHHOCTb reHeTUYECKOro Matepuana 3ykapuoT.
Tunel xpomocomHon [OHK. Bbicoko nosTopsdowmecs nocnegoBaTtensHoctM unu  satHK.
MwukpocaTennutbl 1 MUHUCATENNUTBI Kak pasHoBngHocTu sat[HK. OHK-duHrepnpuHTUHr (reHHas
OaKkTunockonus).

OMUHYLMA xpomaTHa U XpOMOCOM.

CTpyKTypa 9yKapMoTU4eCKOro 1 NpoKapmoTUYECKOro reHa.

MobunbHble reHeTUYecKkne 3neMeHTbl Y MPOKapMOT U 3yKapuoT (CTPYKTypa, TuMbl, MEXaHW3M
TpaH3uummn). NeHeTU4eckne nocnencTems nepemerteHms Mro.

Ynakoska [JHK B xpomocomax aykapuoT (ypoBHu komnaktnsaumm OHK). M'MCTOHbI — OCHOBHbIE
©enkn, npMHMMmatoLme ydactme B komnaktmsaumm OHK.

Mogudukauum ructoHoB 1 HK, nx ponb B perynsaumm paboTtbl XxpomaTuHa. TMCTOHOBBIV KOA.
OpraHusaumsi MUTOTMYECKOM  XPOMOCOMbI BbICLUMX 3dykapuoT. O6was cxema CTpoeHus
XPOMOCOM 3YKapuUoTUYECKUX OPraHn3moB. Tunbl XpOMOCOM B 3aBUCMMOCTM OT PacnosioKeHUs
LEeHTpOMepbI.

CTpoeHune n yHKLMM LLeHTPOMEpPBI U KMHeToxopa. MOHOLEHTPUYECKME U FTONTOKMHETUYECKNE
Xpomocombl. HeoueHTpomepsbl. CuenneHne xpomaTng B MUTO3E.

Tenomepsbl 1 nx PyHKUnKU. MonekynsapHas opraHnsaums TeNIOMEPHOro KOHLA XPOMOCOMbI.
“NMumunt Xendnuka”. PepMeHT Teriomepasa 1 ero posib B COXpaHeHUM NomHOPasMepHOCTH
Tenomep.

MnoTHOCTL ynakoBkn mMeTadasHbix XpomocoM. OCOBEHHOCTM XPOMOCOM APOXKEN U MEeToAObl UX
n3yveHuns. MonekynsipHoe kapmoTunmpoBaHue (Nynbc anekTpogopes).

MuTo3 — Henpsamoe AeneHuve knetkn. MukpoTpyboukm u mx ponb B cerperaumm XpoOMOCOM B
aHadpasze muTo3a. [MHEMHbl WM KUHE3MHbl — 6enku, ocywecTBnsWwme TPaHCNOPTUPOBKY
XPOMOCOM MO MUKPOTPYOOUKaM.

MaTtonormm MUTO3a, MPMBOLALME K M3MEHEHMIO YMCa XPOMOCOM Y [OOYEPHUX KITETOK.
Monunnonausa v aHeynnouausi, LUUTONOrMYECKNEe MEeXaHU3Mbl MX BO3HUKHOBEHWUS. OCHOBHOE
4YMCNO XPOMOCOM BuAa. ABTO- U annononuniovasbl.

MoHaTME «kapuoTuny n «nguorpammay. Metoabl nsydeHns kapmotumna.

MeTon auddepeHuManbHOro OKpalluMBaHUA XPOMOCOM W ero pofb B U3yYeHUM KapuoTuna
yenoseka. [leHBepckasa u MNapuxckaa Krnaccudukaumsi XpOMOCOM YerioBeKa.

Mbpugmnsaums in situ. ISH- n FISH- rmbpugnsaums. XpOMOCOMHbIA N3NHTUHI. 3HA4YEeHNE 3TUX
METOA0B ANSA N3YYeHUs1 KapmoThna KUBOTHbIX N PaCTUTENbHbIX OPraHN3MOB.

MonuTeHHbIE XPOMOCOMBI.

Ho6aBo4yHble XxpoMocOoMbl (B-xpoMocombl).

Meros kak MexaHnsMm pekoMbrHauMm 1 pegykuum Ymcna XpoMocoM npu oopMUpoBaHUK rameT
(nonoBbix kneTtok). CTaamm Mernosa 1 Nx XxapakTepUCTUKN.

Mpodhasa | menosa. KoHbloraums XpomMocoM - LieHTpanbHoe cobbiTne Menosa. CMHANTOHEMHbIN
komnriekc. KpoccuHrosep.

XpoMocomsbl TMNa “namnoBbiX WETOK” (XPOMOCOMbI MpU CO3peBaHUM rameT).

eHeTnyeckMn KOHTpONb Menosa. MenoTuyeckme MyTauun, BAUKAIOLWLME Ha KOHBbHOraumo
XPOMOCOM, UX LMTOreHeTu4eckme nocrnencTeus.

OcobeHHOCTM MeKo3a y oThaneHHbIX rmbpuaoB M nonunnongoB. MenoTudeckue MyTauuu,
npusosLuMe K hopMUPOBaHUIO HepeayuMpoBaHHbLIX raMeT U UX UCMONb3oBaHWE B Cenekuum
pacTeHUN.



Mpumepbl KOHTPONBLHO-U3MEepPUTENbLHOro MaTepuana

YTBEPXOAHKO

3aBefyoLnmn kacpeapon

reHeTUKN, LMTONOrMn u BUonHXXeHepumn
B.H. lNonos

CneuuanbHocTb __06.03.01 buornozus
OucumnnuHa_ UutoreHeTtmka (61.B.02)
Bua koHTpons _ Ok3ameH

Buag atTectauumn _ npomMmexyTouvHas

KoHTponbHO-u3MepuTtenbHbin matepuan Ne2

1. OcHoBHble 3Tanbl POPMUPOBAHUSA LIUTOFEHETUKMN KaK HAaYKWU. Porb 0TEYECTBEHHbIX Y4YEHbIX B
CTaHOBIEHUUN LIUTOrEHETUKN.

2. CtpoeHue n yHKLUM LLeHTpoMephbl 1 knHeToxopa. MoHOLEHTPUYECKNE U FONOKUHETUYECKNE
XpoMocoMbl. HeoueHTpomepbl. CuenneHne xpomatung B MUTO3eE.

YTBEPXOAIO

3aBeqyoLnn kadgeapomn

reHeTUKN, LUTONorun n GruonHxeHepum
B.H. MNMonos

CneuuanbHocTb _ 06.03.01 buonoeus
OucumnnuHa_ LutoreHeTtuka (61.B.02)
Bua koHTpons _ Ok3ameH

Bug atrectaumm _ npomexyToyHas

KoHTponbHO-n3amepurtenbHbii matepuan Neb6

1. Xpomocombl nnactvg u MUToxoHapuin. OCOBEHHOCTM LMTONNasMaTUYECKoro HacneaoBaHus.
LinTonnasmatuyeckas myxckasa ctepurnbHocTb (LUMC) - npumep B3aMmogencteus mexay
XpoOMoOcoMamu sapa n MUTOXOHAPWIA. Ee ncnonb3oBaHmne B cenekunm pacteHun.

2. Martonorun muTo3a, NPUBOASLLNE K UBMEHEHMIO YMCIIa XPOMOCOM Y JOYEPHUX KINETOK.
Monunnonausa n aHeynnonansi, LUTONOTMYECKNE MEXAHU3MbI X BO3HUKHOBEHUSA. OCHOBHOE
YMCIO XPOMOCOM BMAA. ABTO- 1 ansiononunionap.

Kputepuun oueHKu:

«OTMIMYHO» BbICTABNAETCS CTYAEHTY, eCnv OH packpbiBaeT BOMPOCHI NO TemMe buneta n otesevaet
Ha 4ONOSHUTENBbHbIE BOMPOCHI.

«XOPOLUO» BbICTABMASETCHA CTYLAEHTY, €CMM OH pacKpbiBaeT BOMPOChl buneTa, HO He OTBeYaeT Ha
HEKOTOpbI€ AONONIHUTENbHbIE BONPOCHI.

«yOOBNETBOPUTENBHO» BbICTABNAETCA CTYAEHTY, eCnu OH oTBevaeT GuneT no HaBoAAWMM
BOMpOCaM M HETOYHO OTBEYAET Ha AOMOMHUTENbHbLIE BOMPOCHI.

«HEey[ooBMNEeTBOPUTENBHOY» BbICTABMASETCHA CTYAEHTY, €CNn OH He pacKpbIBaeT TEMbI MO BONpocam
GuneTta n He oTBEYaeT Ha AONOSIHUTENbHbIE BONPOCHI.

TexHonorum npoBeaeHUs.

DopMON MPOMEXYTOYHON aTTecTauMuM 3HaHWW, YMEHMM W HaBbIKOB OOy4alomxcs SABnsgeTcs
ak3ameH. O6sa3aTenbHbIM YCNOBMEM AOMyCKa CTYAEHTOB K MPOMEXYTOYHOW aTTecTauum sBNAETCS:
BbINOSIHEHME N cOava BceX (NpeayCMOTPEHHbIX MporpammMon) nabopaTopHbiX paboT; NONoXUTENbHbIE
pe3ynbTaTbl TeKyllenh artrectauumn (BbINOMHEHWE NPaKTUY4EeCKUX WM TECTOBbIX 3afaHuKi, noaroToBka
pedepaTa 1 goknaga c npeseHTauunen).

lMpomexyToyHas aTtTectaums NPOBOAUTCS B COOTBETCTBUMM C [1ONOXEHWEM O NMPOMEXYTOYHOMN
aTTecTaumm obyyaroLmxcsa no nporpamMmmam Bbicllero obpasoBaHus.

KOHTpONbHO-M3MepUTENbHbIE MaTepuanbl MNPOMEXYTOYHOW aTTecTauum BKNOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAIOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWWA. [ONONHUTENbHbIE



BOMPOCbI  BKIKOYAKOT BOMpOChbl NlabopaToOpHbIX  3aHATUA, YTO MNO3BOMSAET OUEHUTb CTeneHb
CchopMUPOBAHHOCTU YMEHNIA N HABbLIKOB.

[na oueHvBaHWs pes3ynbTaToB OOy4yeHMs Ha 3aveTe C OLEHKOW WCMONb3ylTCHa criegyowme
nokasaTenu:

1) 3HaHMe y4yebHOro maTtepmana (COBpeMEHHOEe COCTOsIHME BOMpoca O CTPYKType, PyHKUMAX w
MeTodax MU3y4yeHUs XPOMOCOM (MaTepuanbHbIX HOCUTENEN reHeTU4Yeckon MHdopMaunn);, mexaHusamax
MX MOBEAEHNSA B KIETOYHOM LMKNE; npoueccax nepegadu, peanumsaumm u U3MEHEHUs! reHeTMYECKON
MHOPMaUMN Ha YPOBHE CTPYKTYPHO (OYHKLMOHAMNbHbLIX Mpeobpas3oBaHUM XpOMOCOM) W BnageHue
NOHATUIHBIM annapaToMm;

2) yMeHMe cCBA3bIBaTb TEOPUID C MPAKTUKOW; 3HAHME BAUSIHWUS PasHbliX TUMOB XPOMOCOMHbIX
MyTaLWUn, OTKIIOHEHU MOBEeAEHMUST XPOMOCOM B MWUTO3€ U Meno3e Ha PeHOTUMN, XXU3HECNOCOOHOCTb U
NPOOYKTUBHOCTb OPraHn3moB.

3) yMeHue NpUMEHATb TeopeTU4ecKMe 3HaHUS W NOSyYeHHble MpaKTU4ecKne HaBblkKM And
BbIMOSIHEHNS] HAYYHbIX UCCMEeOOBaHUN B pasfUYHbIX HanpaBfEHUAX LUTOrEHETUKN; MPUMEHSITL 3HaHWUS
Mo UMTOreHeTMKe ONA U3YYEHUs] TEHETUYECKUX SIBIIEHUIA B CBA3M C LMTONOMMYECKUMU OCOBEHHOCTSIMU
OpraHM3MOB; PErMCTPUPOBaThb, aHaNM3npoBaTb U MHTEPNPETMPOBaTb NOMNyYeHHbIe pe3ynbTaThl;

4) ymMeHne UNnocTpupoBaTh OTBET NpUMepamMm, ddaktamu, 4aHHbIMU Hay4HbIX UCCenoBaHNi;

5) BnageHnMe OCHOBHLIMM MOHATMAMM B 00nacTn uuToreHeTukn. BriageHne npakTuyeckumm
HaBbIKAMW: MUKPOCKOMUYECKON TEXHUKN; N3rOTOBMEHNSA NpenapaTtoB U X LUTOreHeTUYEeCKoro aHanuaa,
OLIEHKM CTPYKTYPHO-(OYHKLMOHANBHOM opraHn3aumnm n npeobpasoBaHnini XpOMOCOM; METO4AMN N3yYeHNs]
KapvoTuna, NpMHUMNaMmn cocTaBrieHNsa ngnorpamMmmbl; N3y4eH1st MMTo3a, Menosa npu MMKPOCMNoporeHese
N MUKporameToreHese B HOpMe U Npu pasnuyHbiX NaTonornsx (B TOM Ynucre, y MyTaHTOB, OTOANEHHbIX
rmbpuaos n nonunnonaos) n Ap. BnageHne metogamy aHanmsa u OLEHKU FE€HETUYECKUX SABMEHUA B
CBS13M C OCOBEHHOCTSAMU CTPYKTYPHO-YHKLMOHANBHOINO COCTOSAHMS KITETOK OpraHmn3ma.

Mpwn oLeHMBaHuUn ncnonb3yeTca 4-6annbHas Lwkana: «OTIINYHOY, «XOpOLUOY,
«y[0BNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

5 ©annoB crtaBuTCs, ecnu oOy4yarwMinca OEeMOHCTPUPYET MOSTHOE COOTBETCTBME 3HAHWN,
YMEHUIN, HaBbIKOB NPUBEOEHHbIM B Tabnvuax nokasaTtensm, cBoGOAHO onepupyeT MpuoOpeTEHHbIMN
3HaHUAMU, YMEHUSIMU, MPUMEHSAET NX NPU PeLLEHUU NMPakTUYeCcKnx 3agau;

4 Ganna cTaBuTCS, ecnv oby4valoLMnCcss LEMOHCTPUMPYET COOTBETCTBME 3HAHWUMK, YMEHWUI U
HaBblkOB MNPMBEOEHHbIM B Tabnuuax nokasaTtensm, HO [OOMyCcKaeT He3HauuTesrbHble OLKnbKuy,
HETOYHOCTU, UCMbITbIBAET 3aTPYAHEHUS NMPU PELLEHNN NPaKTUYECKUX 3aay;

3 Ganna craBuTCsA, ecnu obydyaloLMnca OEeMOHCTPUPYET HEMNOSIHOE COOTBETCTBME 3HAHWUW,
YMEHWIA, HaBbIKOB NPUBEAEHHbIM B Tabnuue nokasaTensam, AOMycKaeT 3HavuTernbHble OWWnbKM npu
peLleHnn NpakTUYeCcKnX 3agav;

2 6Ganna craBuTCHA, ecnn obyyalLUNCs AEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHWN,
YMEHWIA, HaBbIKOB NpUBEAEHHbIM B Tabnuvue nokasaTensam.

,D,J'IFI oueHnBaHNUA pe3ynbTaToB o6y-|eH|/|;| Ha J3K3aMeHe WCNoJb3yeTCcd 4-6annbHaa LWwana:
«KOTIIMHHO», «XOPOLWO», «yaOBNETBOPUTEINTbHO», «KHEYOOBITIETBOPUTEITBHO».

YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHuunin cchopmmpoBaH LLikana oueHokK
HOCTH
KOMMeTeHUun

MonHoe cooTBeTCTBUE OTBeTa oby4atowlerocs BceM nepedncneHHbiM | [losbileHHbI OmsuyHo
KpuTepuam. [poOeMOHCTPUPOBAHO 3HaHME OCHOBHbLIX MOHATUA W ypo8eHb
MeToAOB LuTOreHetTukn. OBydaromicss cnocobeH unnicTpMpoBaThb
OTBET MpuMepamu, MUCMNOMNb30oBaTb (yHAAMEHTAlNbHbIE 3HAHWUSA MO
UMTOrEHETMKE [ONs M3YYEeHWs] TEeHEeTUYECKUX SABMEHMN B CBSA3N C
LMTONOrMYECKUMMI 0cobeHHOCTSIMU OPraHn3MoB; cnocobeH
perncTpmpoBaTb, aHanM3nMpoBaTb W MHTEPNPETUPOBATb MOJTyYEHHbIE
pe3ynbTaTthbl, CAMOCTOATENBbHO POPMYNMPOBaTh BbIBOAbI.
OTBET Ha KOHTPOSIbHO-M3MEPUTENbHLIN Matepuarn He COOTBETCTBYET ba3zoeniti Xopowo
ogHoMy (MMM OBYM) U3 MEPEYNCIIEHHbIX MoKa3aTenenm, Ho YpO8€eHb
obyvawowmiics OaeT npaBuiibHble OTBETbl Ha [AOMNOMHUTESbHbIE
Bonpockl. CogepxaTca oTAenbHble npobenbl B 3HAHWU CTPYKTYPH,
YHKLMM M MeTOAAX U3YYEHUSI XPOMOCOM; MEXaHU3Max UX NOBEAEHUS
B KNIETOYHOM LMKIIE; Mpoueccax nepefayn, peanusauum n M3MeHeHus
reHeTU4ecKon MHpopMauum Ha YpoBHE CTPYKTYPHO DYHKLMOHAmbHBLIX




npeobpasoBaHnin XpOMOCOM. HeagocTatoyHO NPOAEMOHCTPUMPOBAHO
yMeHWe Uucnonb3oBatbh (PyHOAMEHTAmNbHblE 3HAHUSA MO LIMTOreHeTuKe
ONst U3YYEHUs1 TFeHETUYECKMX ABMEHWA B CBSA3W C LUTONOrMYECKUMM
0COBEHHOCTSMM OpraHM3MOB; aHanu3MpoBaTb WM WMHTEPNpPeTUpoBaTb
nonyYeHHble pe3ynbTaThbl, CAMOCTOSITENBHO AenaTh BbIBOAbI.

OTBET Ha KOHTPOJSIbHO-U3MEPUTESNbHLIN MaTepuasr He COOTBETCTBYEeT
nobbIM TPEM U3 MepeYnCrieHHbIX MokasaTenien; obydalolmics oaet
HernosnHble OTBETbl Ha AOMOJSIHUTENbHbIE BOMPOCH. [eMOHCTpUpyeT
YacTWYHble 3HAHWUS OCHOBHBIX MOHATUIA U METOAOB UMTOreHeTuku. He
yMeeT MCnonb3oBaTb (PyHOaMeHTamnbHble 3HAHUS MO LMTOTEeHEeTUKe
AN U3YYeHUs! TEeHETUYECKUX SIBMEHWA B CBSA3W C LIMTONOMMYECKUMM
0COBGEHHOCTAMM OpPraHM3MOB, aHanMsMpoBaTb W WHTEPNPEeTUPOoBaTb
nony4YeHHble pesynbTaThbl, CAMOCTOATENbBHO AenaTh BbiBOAbI.

lNopoeosnili
ypOoBEHb

Ydoenemesopu-
meribHO

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHBIN Matepuan He COOTBETCTBYeT
nobbiM YeTbipeM K3 nepedncrieHHbix nokasartenen. OByvawowmincs
OEeMOHCTpupyeT OTPbIBOYHbIE, dparmeHTapHbie 3HaHuS.
[leMOHCTpUpyeT OTCYTCTBME YMEHUN W HaBbIKOB WCMNOSIb30BaHMS
dyHOaMeHTanbHbIX 3HAHWA MO LUTOreHeTuKe ans n3yveHus
reHeTUYECKNX SBMIEHUA B CBSI3M C LIUTONIOMMYECKMMUN OCOBEHHOCTAMM
OpraHm3amoB; AornyckaeT rpybble owubkum npu  aHanuse u
MHTEepnpeTauumn NofydeHHbIX pe3ynbTaToB.

Heydosnemeopu-
mersibHO




JNIUCT COrNMACOBAHUN"

PABOYASA MPOrPAMMA YHEBEHOW ONCUMNNNHDI

HanpasneHue/cneunansHOCTb

KOO U HauMeHoB8aHue HanpaeneHUQ/cneuuaanocmu
OucumnnunHa

KOO U HauMeHosaHue OUCUUIIIUHbI
Mpodunb nogrotoBku/cneumnanmsaums

8 coomeemcmeuu ¢ Y4ebHbIM rniaHoM

dopma oby4eHus

Y4yeOHbIn rog,

OTBEeTCTBEHHbIN UCMOJTHUTEb

_._20__
OormKkHocmb, nodpasdesieHue rnoodnucs pacuwugpposka rnoonucu
COINMACOBAHO
Kypatop OOIl
Nno HanpasfeHuto/cneynanbHOCTH .20
noonucek pacuwiughposka nodnucu
HauyanbHuk otaena obcnyxunsanuna 3HB .20
noodnucek pacuwiughposka nodnucu

Mporpamma pekomeHgoBaHa HMC

HauMeHosaHue haKyibmema, CmpykmypHo20 rnodpasdeneHusi

npoTtokorn Ne or__. .20_r.

“Ha obpasoBaTtenbHOM nopTtane «AnNeKTpoHHbIn yHuBepcuteT BI'Y» HE PASMELLUAETCHA




NUCT UBMEHEHUNt

PABOYEW MPOrPAMMbI YYEEHOW ONCUMNNNHDI

HanpasneHune/cneunanbHOCTb 06.03.01 buonorus

KOO U HauMeHoB8aHue HanpaeneHug/cneuuaanocmu

OucumnnunHa B1.0.23 Uwuntonorus

KOO U HauMeHosaHue OUCUUIIIUHbI

Mpochunb  nogroToBku/cneumnanuaaums BbuomeanumHa, buodusmka, bBuoxumus,

BoTtaHuka, NeHeTuka, 3oonorusa, Pusnonorms

dopma oby4eHus OYHas

YyebHbin rog 2021-2022 rr.

B cBA3n (Ha ocHoBaHWN)

n3noxutb N. __ Pl B cneayrowen peaakumn:

OTBEeTCTBEHHbIN UCMOJTHUTENb

OormKkHocmb, nodpasdesieHue rnoodnucs pacuwugpposka rnoonucu

COIMACOBAHO

Kypatop OOIl
MO HanpaeIeHNo/CneLmanbHOCTY

noonucek pacuwiughpoeka rnodnucu

HauyanbHuk otaena obcnyxunsanuna 3HB

20

20

20

noonucek pacuwiughposka noonucu

N3meHeHus Pl pekomeHgosaHbl HMC

HaumeHosaHue thaKynbmema, CmpykmypHo20 nodpasdesieHusi

npoTokon Ne or__. .20_r.

t Mpn Hanuuumn PA3MELUAETCSA Ha o6pasoBaTtenbHOM nopTtane
yHuBepcutet BI'Y»

«ONEKTPOHHbLIN



