MMNMHOBPHAYKW POCCUN

®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXKOEHVE

_ BbICLUETMO OGPA3OBAHUA
«BOPOHEXCKWUU TOCYOAPCTBEHHbIU YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBegyowmin kapegpomn
2eHemuKu, yumoJsioauu u buouHxeHepuu

7 -
R -

/¢ (L yar

PABOYASA NPOrPAMMA YYEEHOW OAUCUUMITUHDI

B1.0.31 NeHeTnKa u aBonwUUa

1. Koa u HaumeHoBaHuMe HanpasneHus noarotoBku: 06.03.01 bruonorua
2. Mpodunb noaroToBKkU: bronorus

3. Ksanudumkaumsa BbinyckHuka: bakanasp

4. dDopma oby4yeHMA: oyHas

5. Kadegpa, orTBevawwasa 3a peanusauuio AUCUUNIIUHbLI: TEHETUKM,
OuonHxeHepumn

6. CocTtaBMTENM NPOrpaMmmbi:

Kanaes Bnagncnas Hukonaesuy, 4OKTOp Buonormyeckmx Hayk, npodgeccop
MawkmHa Onbra CepreeBHa, kaHaMaaT BMONOrMYECcKNX HayK, AOLEHT
KoknHa AHacTtacus BacunbeBHa, kaHangaTt buonornyecknx Hayk

JTaBnuHckum AnekcaHgp Buktoposuy

5

_ Kanaee B.H.

25.03.2025 .

unuTonormm wu

7. PexomeHpoBaHa: HMC meguko-6uonormnyeckoro cakynsteta 04 mapta 2025, npotokon Ne

2

8. YueOHbIn rop: 2027-2028 CemecTp(bl): 5-6



9. Llenn 1 3apayum y4e6HON ANCUUNIIUHDBI

Llensimu oceoeHus y'-le6HOL7 oucyunmnuHbl S67sSHMCS: nosiydyeHne teopeTn4eckmx oCHOB
n 6a3oBbIX ﬂpe,D,CTaBﬂeHVIVI O reHeTuke n Teopun 3BOJIIOLINNA.

3adayu y4yebHoU OuCyUMNIUHBI:

- (hbopmumpoBaHMe nNpeacTaBneHnn O reHeTuke Kak pyHgaMeHTarnbHOW Hayke, nayyaroulemn
HacneaCTBEHHOCTb U U3BMEHYMBOCTb Ha Pa3HbIX YPOBHSIX OpraHu3aLmm XuBblX OpraHM3moB.

- (bopmmpoBaHme 6a30BbIX NPeACTaBNEHNA O LUTONOMMYECKNX U MONEKYNSIPHbIX OCHOBaX
N 3aKOHOMEPHOCTHAX HacneaCcTBEHHOCTU, TUMaX WM MONEKYNSPHbIX OCHOBax WM3MEHYMBOCTMU
reHeTU4Yeckoro maTepuana; COBPEMEHHOM MpeAcTaBfeHUM O CTPYKTYpe U Tunax reHos, X
MaTpPUYHOM aKTUBHOCTW, TUMAx perynsiumm reHoB y NpoKapmuoT MU 3YKapuoT; OCHOBHbIX Noaxoaax
N3yYeHUs reHoB U reHOMOB.

- OBnageHve mMeTodamu UCCreaoBaHUs reHeTUYECKOro Matepmarna Ha MOJSIEKYNAPHOM,
KNEeTOYHOM, OpPraHU3MeHHOM W NONYyNAUNOHHOM YPOBHAX. YMEHUe NnaHupoBaTb 3KCNEepPUMEHT
Nno U3y4YeHUIo XxapakTepa HacneaoBaHUs NPU3HAKOB M aHanuaa ero pesynbTaTos;

- dopmupoBaHue y CTYOEHTOB COBPEMEHHbIX rpeacTaBreHni
3BOJIHOLIMOHHON TEOPUU, O MUKPO- N MAKPOIBOSTHOLINN.

o6 ocHoBax

10. MecTo yyebHOM ancuuNuHbI B cTpykType OOIT:

YyebHas gucumnnuHa «eHeTnka n aBonouus» OTHOCUTCA K obasaTenibHon Yyactu brioka
1 «ducumnnuubl (moaynu)» PegepanbHOro rocygapCrBEHHOro obpasoBaTenbHOro craHgapTa
BbicLWero obpasosaHus no HanpasneHuto nogrotoskn 06.03.01 buonorusa (bakanaspuar).

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnNnuHe/Moaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi 06pa3oBaTenibHOMN

nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUKEHUA:

Ko HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
KOMMeTeHL MK
OlK-3.1 | emoHCTpupyeT 3HaHNe 3HaTb: OCHOBbI 3BOJIHOLMOHHOWN TEOPUM U

CnocobeH OCHOB 3BOJTOLIMOHHOM COBPEMEHHbIE HanpaBneHni
NPUMEHSATb 3HaHVe TEOpMM U COBPEMEHHbIX nccrnegoBaHUs 3BONIOLIMOHHbIX
OCHOB HanpasreHui npoLeccoB
3BOJTHOLIMOHHOWN nccnegoBaHus
Teopwuu, 3BOJIIOLMOHHBIX MPOLIECCOB, | YMeTb: 060CHOBbLIBaTb POsib
ncnonb3oBaTb obocHOBbIBaET porb 3BOJHOLMOHHOM MAEN B BMONOrM4eckom
COBpPEMEHHbIE 3BOJIIOLIMOHHOW UAEN B MUPOBO33pEHNN, NPUMEHSATL 3HAHWST 00
npeacTaBneHus o Buronormnyeckom 3BOSIOLUM OPraHM4YecKoro Myupa ansg
CTPYKTYpHO- MUPOBO33peHun, BnageeT peLleHns npakTudecknx 3agad
dYHKLMOHaNLHON COBpPEMEHHbIMU
opraHmsaumm npeacTaBneHnsamn o BnageTtb: coBpemMeHHbIMK
reHeTn4ecKom MUWKPO- M MakpO3BONoUnK, | NPeAcTaBneHUs MU O MUKPO- 1

OlK- | nporpammbl >X1BbIX NPUMEHSET 3HaHus Ans MaKpO3BOMOLMM

3 0BOBEKTOB U peLLeHns NpakTU4ecKknx
MeToabl 3agay
MOJEKYNApHOWN OlK-3.2 | emoHcTpupyeT 3HaTb: OCHOBbI U COBPEMEHHbIE
6uonoruu, chOpMMNpPOBaHHbIE OOCTUXKeHUst obLer u MoneKynspHon
reHeTUKN n npeacTaeBneHust o reHeTUKN; MONEKYNSPHbIE OCHOBBI
Guonorum COBPEMEHHbIX NPUHLMNAaXx nepegayn reHeTmyeckom uHopmaunm
pa3BuTMSa ANng MOSEKYNsipHOW Gronornm un
nccrnegoBaHust reHeTUKKN, NPOSBIEHNN YMeTb: NPUMEHSATb (PyHAaMeHTarnbHble
MEeXaHN3MOB HacneacTBEHHOCTU U 3HaHMSA 1 CMNaHNPOBaTb AKCMEPUMEHT MO
OHTOreHesa u N3MEHYMBOCTU Ha BCEX N3y4YeHWIo xapakTepa HacrnegoBaHus
cdwmnoreHesa B YPOBHSAX OpraHu3aumm MPU3HAKOB M NpOaHanu3MpoBaTh ero
npodeccuoHanbHoO XMBOro, 3HaHue pes3ynbTaThl; pelwaTb 3agayv no oouien,
" geaTenbHoOCTU MOJEKYNSIPHBIX OCHOB MONEKYNSAPHOW N MEOULIMHCKON reHeTnKe
nepegavn reHeTM4ecKom




WHcpopmauum B
OnoobbeKTax, reHOMUKN,
NPOTEOMUKUN, TEHETUKN
pasBUTUS, NCMONb3YET MX
Ha NpakTuKe.

BnageTb: OCHOBHbIMMW NOHATMAMU
COBpeMeHHOI7I reHeTUKN; MHTepnpeTaunm
Nony4yeHHbIX AaHHbIX; HaBblkaMy
pelweHuna 3agay no pasfimyHbIM
HanpaBJ1IEHUAM Fr€eHEeTUKN.

OrliK-3.3

MpUMeHsieT OCHOBHbIE
MeToAbl MOJIEKYNSPHO-
BGuonornyeckoro un
reHeTMYeCcKoro aHanmaa
ana peweHunaA
npodeccnoHanbeHbIX 3agay

3HaTb: OCHOBHbIE NOAX0Abl U MeToabl
MOJ'IeKyJ'IﬂpHO-6VIOﬂOI'VI‘-IeCKOI'O n
reHeTM4YecKoro aHanusa; 6asoBble
npencrtaBneHna o npodaBiieHnn
HacneacTtBeHHOCTU M UIBMEHYMBOCTU Ha
BCeX YPOBHAX OpraHunsaunn >Xmeoro

YMeTb: NPUMEHSATb MeTodbl
MOJEKYSIPHO-BMOMNOrM4Yeckoro 1
reHeTU4YecKoro aHanmaa B Hay4yHo-
nccrnenoBaTenNbCKoM U NPaKTUYECKOM
paboTte ¢ Guonornyeckumm o6bLEKTaMM

BnageTb: MeTogaMm reHeTM4ecKoro
aHanu3a Ha pasHblX YPOBHSX
opraHu3aumm X1Boro (MoneKynsipHoOMm,
KNEeTOYHOM, OPraHN3MeHHOM,
NonynsUnoHHOM)

12. O6beM ancumunnuHbl B 3a4eTHbIX eguHuuyax/yac. — 7 3ET / 252 vyac.

Popma NPOMEXYTOYHOM aTTeCTaLMM 3a4ET C OLIEHKOMN, IK3aMeEH

13. TpyaoemkocTb No Buaam yuyeb6Hon paboTbl

TpygoemkocTb
Bupg y4ebHol paboTbl Bcero [lo cemecTtpam
5 cemecTp 6 cemecTp
AyOuTOpHbIE 3aHATUSA 112 48 64
nekunmn 48 16 32
B TOM YUCTIE: npakTndeckme
nabopaTtopHble 64 32 32
CamocTosTenbHas paborta 104 60 44
B TOM Yucne: Kkypcosas paboTa (NpoekT)
dopma NpomMexyTo4HON aTTecTaumm — 3a4em 36 36
C OU€eHKOU, 3K3aMeH
NToro: 252 108 144
13.1. CopepxaHue gUCLUUNINHDI
Peannsauus
pasgena
HanmeHoBaHue pasgena ANCUUNINHBI C
Ne n/n CopepxaHue pasgena gUCuUnniivHbl
ANCUUNINHBI NMOMOLLIbHO
OHMnamnH-Kypca,
QYMK*
1. NNekuun
3agauun, sTanbl pasBUTUSS U OCHOBHbIE MeToAbl
MpegmeT, MeTOabI K reHeTukn. [lpuMeHeHne TreHeTUKMn B  Cenekuuu,
OCHOBHbIE 3Tanbl MeguumHe, 3Konormu, oroTexHonoruu.
CTaHOBIIEHNSI TEHETUKMN. MpencrtaBneHne o mogenbHbix obbekTax. CTpykTypa | https://edu.vsu.r
11 Crtpyktypa monekynsl AHK, | monekynel [OHK, oTpaxatowias ee CBOWCTBa Kak u/course/view.g
’ OoTpaxatoLLlasa ee CBOMCTBA MaTtepuanbHoro HocuTEens HacneacTBEHHOCTU. hp?id=6904
KaKk MatepuarnbHOro OCHOBHbIE MOHATUSA FTEHETUKU: TEH, reHOTUN, heHOTMN,
HocuTens reHom, annenb, annenbHble T[eHbl, [OMO3UroTa,
HacneacTBEHHOCTH. reTepo3vrotra, [OOMMHAHTHblE U  peLecCUBHble
NPU3HaKu.
12 HacneacTtBeHHOCTb [unckpeTHoCTb B HacnegoBaHUK NpPU3HaKkoB htth://edu:vsu.r
' saepHasa 1 BHesiaepHas. (Mengenuam). Lntonornyeckme OCHOBBbI | u/course/view.p
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HacrneacTBeHHOCTU.  OCHOBHblE ~ 3aKOHOMEPHOCTU
HacneposaHus npusHakoB (no . MeHngenio).
N3y4deHne 3aKOHOMepHoOCTEN HacnegoBaHUs
NPU3HAKOB MpU  UCMOMb30BaHWW  Apo30ocunbl B
KayecTBe MopenbHOro obwbekta. BsaumopgencTtue
reHoB. OCHOBHbIE MOJIOXEHWUS XPOMOCOMHOW Teopuu
HacneacTBEHHOCTMU. OwmnboyHoCTb OoTOENbHbIX
MOMOXEHNA C TOYKN 3PEHUS COBpPEMEHHON Bronoruu.
HacnepoBaHue npusHakoB, CUEMMEHHOEe C MOMOM.
feMn3nrotTHoe coctosiHMe reHoB. [pynnbl cLuenneHus.
KpoccuHroBep kak npuuvHa HapylleHus CLenneHus.
MHOXeCTBEHHbIN annenuaMm. [eHeTuyeckuin aHanus:
KapTMpoBaHue reHoB. ['eHeTnyeckune, LUTONOrMYecKue
n dmsmdeckme KapTbl XpomocoMm. BocnpoussegeHue
reHeTmdeckon wHpopmaumm - pennukauns [OHK.
XPOMOCOMHBIV YPOBEHb OpraHu3auunm reHeTUYecKoro
matepuana. OcoGeHHOCTM pennukauum KOHLEBbIX
y4yacTkoB  nvHenHblx  monekyn  [OHK  aykapuoTt
(npobnema "koHUEeBOW Hegopennukaums'").

Mnasmon un nnasmoreHbl. MwuToxoHApuanbHas W

nnactugHas HacneacTBEHHOCTb. XPOMOCOMHbIE
B6onesHn 4yenoseka, cBA3aHHble ¢ MyTauuamm mMTOHK.
"eHeTn4Yeckas npupoaa uuTonnasmaTuyeckomn

myxckon crtepunsHoctn (LUMC) n ee 3HayeHve ans
cenekumm pacteHun. [nasmmgbl M 3NUCOMBI.
MHekunoHHaa HacneacTBEeHHOCTb. MbpunaHbIn
ancreHes. NpegeTepMuHaLns UMTONIa3Mbl.

hp?id=6904

Mon kak reHeTMyeckn AeTEePMUHMPOBAHHbLIN MPU3HAK.
lMporamHoe, CUMHramHoe, anuramHoe K 3dyCUHramHoe
(rannmo-gunnoungHbli - TMN)  onpegenieHne  nona.
XpOMOCOMHbIE MEXaHU3MbI onpeaenexHus nona. Fomo-
W reteporaMeTHbin  non y  gposodunbl U
mnekonutalowmx, y ntmy m 6aboyek. BbanaHcosas
Teopu4 onpegeneHns nona K. Bpnaoxeca.
MHaHgpoMopdbl 1 mosaunkn. OnpegeneHue nona y
nyen u oc. bucekcyanbHOCTb 3UrOThI U POfb FTOPMOHOB

https://edu.vsu.r

13 eHeTnka onpegeneHus | B onpedeneHun M nepeonpegeneHun  nona. u/course/view.g
' nona. repmadpoanTuam. eHbl, n3MeHsoLmne non. hp?id=6904

XPOMOCOMHbIE U MONEKYNAPHO-rEHETUYECKNE OCHOBBI

nepBMYHOM  JeTepMMHaLMK Mofa y  YeroBeka.

OTKMNOHEHWs1, CBA3aHHbIE C HApPYLUEHNEM MEXaHW3MOB

onpegenennss nona. HacneacteeHHble 6onesHu

YyerioBeka, CBS3aHHbIE C HapYLWEHUsSMW B CUCTEME

NosoBbIX XPOMOCOM. Wcnonb3oBaHne

LIMTOrEHEeTMYECKOro mMeToaa ans N3y4eHus

HacneacTBeHHbIX GonesHen yenoseka. OnpepeneHve

NnosI0BOro XpoMaTtumHa.

HenacnegcTteeHHas (MoamdmkaunoHHas)

N3MEHYMBOCTD. ApanTuBHbie MoAanukauuu;

OHTOreHeTMyeckass WU3MEeH4YMBOCTb. HeaganTuBHbIe

U3MEeHeHnss  reHotuna -  Mopdosbl  (TepaTbl).

®deHokonun myTauui. eHokonun. Hopma peakuyuu.

MogudmkaumoHHas M3MEHYMBOCTb, eé 3aKo-

HOMEPHOCTI W CTATUCTUYECKNIA XapaKTep MPOSBIEHUA. | | /o e |

VaMEHUMBOCTD HacnepctBeHHas (reHoTuMnuyeckasl) M3MEHYMBOCTb. _p—u/course/view.
1.4 PekombuHaumnoHHasa (KOMOUHATUBHAsA) U3MEHYMBOCTD, —_Q
reHeTM4YecKoro marepuvana. hp?id=6904

ee NUCTOYHMKMN. MyTaumoHHast N3MEHYNBOCTb.
Knaccudmkaums MyTaLun. CnoHTaHHble "
VMHOYLMPOBaHHbIE MyTaLuu. HocTtmkeHns
MYTaLWOHHOW cenekumn. Tunbl MyTaumi No xapakrepy
M3MEHEHNS TreHeTMYeCcKOro martepmana: reHOMHbIE,
reHHble, XPOMOCOMHble abeppauun. [Nonunnounapi:
aytononunnounapl, annononunronasbl.
Annononunnouauss  kKak  cnoco®  npeogoneHus
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6ecnnoama otpaneHHbIx rmbpugos  (onbitel ..
KapneueHko). Seontouuns MSTKUX nweHuy,
AHeynnonaums (Mpumepbl HacneacTBEHHbIX
3aboneBaHnii YenoBeKa, CBA3aHHbLIX C aHeynnonguen).
lannongma u ee 3HadeHue And cenekuun. Tunbl
XPOMOCOMHbIX abeppauuvii: geneuuun, AynnvKaumu,
UHBEpCUN, TpaHcnokauuw. PobepTcoHoBckune
TpaHcnokauun.  XpOMOCOMHbIE  MEPECTPOVikU U
BnagoobpasoBaHme. Tunbl FeHHbIX MyTauun: 3ameHa
OCHOBaHW, COBUM paMKU CYUTbIBAHUA = openmundgT
MyTaumm. TpaH3uuumn mn TpaHceBepcuun. [eHeTuyeckne
NnocrneacTBuS 3aMeHbl OCHOBAHWA: HOHCEHC-MyTauuu,
CeMCEeHC-MyTaLMM, MWUCCEHC-MyTauun. JKcnpeccusi
MYTaHTHOTO reHa: NMEHeTPaHTHOCTb n
9KCMPECCUBHOCTb.  JKCMaHCUA  TPUHYKINEOTMOHbIX
NoBTOpPOB (OMHamuyeckne wyTtaumm). [eHeTudeckas
aHTUuMnaums. 3akoH rOMOMOMMYECKNX  psgoB
HacneacTBeHHOM  uaMeHumBocTn  H.A.  Baeunosa:

15

Penapauus noBpexaeHunn
OHK. NeHeTn4yeckne OCHOBbI
1 MeToAbl Cenekunun.
eHeTu4eckas CTpykTypa
nonynsiunin.

TeopeTnyeckoe " npakTnyeckoe 3HayeHwue.
SnureHeTuveckas N3MEHYNBOCTD: MeXaHWU3Mbl,
dopMbl NposiBNeHUs. [MCTOHOBBIN KOA.

Penapauus NoBpEXAEHWN OHK. Mpobnema
cTabunbHoCTH reHeTU4ecKoro mMaTepuana.

CraHoBneHne MyTauun - MpOLECC MHOro3dTarnHbIN.
MHoroobpasvne cuctem penapaumun HapyweHun OHK:
doTopeakTnBauus, 3KCLUM3NOHHas penapauus,
nocTpensMkaTuBHas " (SOS-) penapauusi.
HacneancteBeHHble 6onesHn 4YernoBeka, CBS3aHHble C
nedektamm  cuctem  penapaumm  OHK.  Ponb
reHeTU4ecKoN HecTabuNbHOCTM B CTapeHUM KIeTKW.
[eHeTuyeckme OCHOBbI M MeTodbl  Cenekuum
(rmbpunamnsauus, reTeposnc; UCKYCCTBEHHbIW MyTareHes
W nonunnounans; KnetodHas, XPOMOCOMHas W reHHasi
uHxeHepwus). [eHetuka  nonynaumin.  OCHOBHble
CBOWCTBA W reHeTM4eckas CTPyKTypa nonynsuui.
3akoH Xapgu-BawnHbepra. ®daktopbl, BAvswmne Ha
reHeTUYECKYI CTPYKTYPY NONynsLmi.

https://edu.vsu.r
u/coursel/view.p
hp?id=6904

1.6

CoBpeMeHHoe
npeacTaBneHne O reHe.
Tunbl U CTPYKTYpa reHoB.
KoanpoBaHune
reHeTU4eckomn
MHdOopMaLn.

UcTtopusa  pas3BuTMa  nNpeacTaBneHnss O  reHe.
CoBpeMeHHoe npeacTaeneHne o reHe. OcobGeHHOCTH
CTPOEHUSA TEeHOB 3YKapuoT, NPOKapuvoT M BUPYCOB.
Mo3sanyHas (SK30OH-UHTPOHHAas) oOpraHusaums reHoB
aykapuoT. CTpyKkTypa npomMoTopa reHoB NpoKapuoT U
3aykapuoT. Tunbl reHoB: YHUKanbHble (UX CTPOeHue Yy
3ayKapuor), reHbl-KnacTepsbl " MYNbTUrEeHHble
cemencTtBa. [lceBOoreHbl, WX BO3HWKHOBEHWE U
BO3MOXHasi pOSib B 3BOSOLMM FreHOMa. YHMKanbHbIE U
nosropsawwmecs nocnegosatensHoctn B OHK
CarennutHaa OHK. TloHAatTMe 0  Mukpo- #
MuHucatennutax. Ponb catennutHon [OHK B
3aBonounm reHoma. Osonouuns nocpencTesomM
Aynnukaumm n gnBepreHuun reHoB. VIctopusa oTKpbITUS
N TUMbl MOBUIBHBIX FEHETUYECKMX anemeHToB (MI3J)
nNpoKapuoT M aykapuoT. MexaHnsMbl 1 reHeTnyeckue
nocrneacTeus  TpaHcnosvumm MI3. TloHATne 06
OPTONOMMYHbIX 1N MapPanorMyHbIX reHax.
KonuHeapHOCTb CTPYKTYpbl FeHa M KOOUPYEMOro MM
Oenka. [eHeTuyeckmn Koo WM €ero  CBOWCTBA.
BblpoXxaeHHOCTb, HenepekpbIBaeMOCTb,
YHMBEPCAIbHOCTb reHeTu4Yeckoro koga. CmbiCrioBble U
GeccmbICrieHHble  KoAoHbl.  [MoHATME O  pamke
CYUTbIBAHUS. Pamku CYNTbIBAHMS MoryT
nepekpbIBaTbCcs (NepekpbiBaloLLnecs reHbl BUPYCOB).
eHeTM4YeCKMn U TMCTOHOBBIN KOf.

https://edu.vsu.r
u/course/view.p
hp?id=6904

1.7

ManVI‘-IHaﬂ AKTUBHOCTb

npl/IHLI,I/Iﬂ KOMNJ1IEMEHTAapPHOCTU B reHeTn4YeCKnx

https://edu.vsu.r
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reHoB. [yTn nepegaun
reHeTnyeckon nHdopmaLmm
B KIeTke.

npotieccax. O6wwun " crneLmanm3npoBaHHbIn
NnepeHoCcbl reHeTudeckon WHpopMaumMm B KheTke.
LleHTpanbHas gorma  MoOnekynsipHon  Guonorum,
cchopmynupoBaHHaa @. Kpukom. TpaHcKkpunuus u
NPOLECCUHT NEePBUYHBIX TPAHCKPUNTOB. TpaHckpunuus
- nepBas CTagus  peanu3auum  reHeTU4ecKowm
nHpopmauun. OTnnume matpuyHoro cuHtesa PHK ot
pennukaumm OHK. 3tanbl 1 MoneKkynsapHbIi MeXaHn3m
TpaHckpunumn. MNpoueccuHr pasnuyHeix Tunos PHK y
3yKapuoT. AnbTepHaATUBHbLIN  CAMAWCUHT U €ro
nocrneacteus. OTKpbITUE OBpaTHOM TpaHCKPUNLUN U
depmeHTa obpaTHoOM TpaHckpunTasel (peBepTasbl).
PeTtpoBupychl. MpoBupychl. MoHaTue o]
komnnementapHon LOHK (kOHK). 3tanbl obpaTHomn
TpaHckpunuum  peTtposupycHon PHK.  ®depmeHT
Ternomepasa Kak ogHa u3  dopm  obpaTHoM
TpaHckpunTa3sl W ee ponb B  obecneyeHun
"6eccmepTuma” knetok. MNMpuoHbl 1 LleHTpanbHas gorma
MOMEKYNAPHON Guonorun KoHgopMaLNOHHbIEe
matpuubl. [lpuoHM3aumss ©OenkoB UM NPUOHHLIE
3abonesaHus.

u/course/view.p
hp?id=6904

1.8

Perynsumnsa akcnpeccum
reHoB.

OnepoHHas cuctema perynaumm AencTBusS FEHOB Y
npokapuoT. KackagHelh Tun perynsumm OencTBus
rEHOB Yy 3YyKapuoT: Ha YpPOBHe TpaHCKpunuuu,
NOCTTPAHCKPUMLMOHHOM  YPOBHE,  TpaHCcrsauum w
NOCTTPaHCNSALMOHHON mMogudmkaumm Benkos.
MexaHnambl  perynaumMm  reHoB Yy  9YyKapuoT:
KoHAeHcauus W JekoHOeHcauums XpomaTuHa,
ropmMmoHanbHas perynayus. OsHakomneHve c
OCOBGEHHOCTAMU  CTPOEHUS U PYHKUMOHUPOBAHMS
NONUTEHHbIX XPOMOCOM, OCBOEHWe MeTona
W3roTOBMEHNS NPenapaToB CrIIOHHBIX Xerne3 JMYMHOK
Chironomus. PerynaTtopHble anemeHTbl B CTPyKType
YHUKanbHbIX ~ TEHOB  9yKapuoT  (3HXaHcepbl MU
caunneHcepsbl). [oMeoboKc 1 ero yyactue B perynsauum
reHoB. Y4yacTme TrOMEO3UCHbIX [EeHOB B paHHEM
passutun opraHusma. MeTunuposanme [OHK kak
cnocob KOHTpONsA akTMBHOCTM reHoB. Perynsuus
aKTUBHOCTU rEeHOB MNpW anbTepHaATUBHOM CrManuCuHre.
PHK-uHTepdepeHuma - mexaHusm perynsuum reHos
Ha MOCTTPaHCKPUMNUMOHHOM YpoBHe. Pornb Manblx
uHTepcepupytowmux PHK B 3awmte reHoma KneTku oT
BUPYCHbIX NHpekumnn " peTpoTPaHCNO30HOB.
Mcnone3oBaHve PHK-uHTepdepeHumMn ona msyveHus
dyHKuMKn reHoB. AHTucmbeicnosasd PHK (acPHK) u ee
pornb B perynsuuM Ha ypoBHe TpaHcnsuuw. [NoHaTtune
06 mHdopmocomax. OCHOBHbIE MOAXOAblI K U3YYEHUIO
MYHKUMN TEeHOB UM TeHOMOB. HokayTHble reHbl u
TpaHcreHbl. OOpaTHaa reHeTuka. [eHOMMKa U
nNpPOTEOMUKA.

https://edu.vsu.r
u/course/view.p
hp?id=6904

1.9

BBeneHvie B 9BOMOLIMOHHOE
yyeHue

OnpegeneHve noHATUA  «aBorouus». [peamet
M3y4yeHus Teopun 3BONIOLMKM U MecTo 3Toh obractu
3HaHMA B cMcTeMe BUONMOrMYEeCKUX OUCLUMIINH.

https://edu.vsu.r
u/coursel/view.p
hp?id=11767

1.10

UcTopusa passutus
3BOSOLMOHHbIX
npeacTaBneHun ¢
ApeBHOCTM A0 XX Beka

CocTosHMe uaeun pasBuUTUSA Y HAapoOoB APEBHOCTU U B
CpepnHeBekoBbE. 3dnoxa BospoxaeHus Kak
BENMYanwnin MNoBOpOT B pPasBUTMM YenoBEYECKOMn
Mbicnn. MeTadmsnyeckme nNpeacTaBrieHUss O >KUBOM
npupoge.. MNepBoe LENOCTHOe yyeHne o6 3BoONOLUK
opraHunyeckoro mupa XK.b. Jlamapka. OBontounoHHas
Teopua Y. JapsuHa. MexaHu3Mbl npoLiecca 9B0oMoLun
no Y. lapsuHy.

https://edu.vsu.r
u/course/view.p
hp?id=11767

1.11

CuHTeTnyeckas Teopus
aBonouun

Cos3gaHne CUHTETMYECKOW Teopuu 3BONOUUKN, eé
OCHOBHble  MOJIOXEHUS. Bknag  monekynapHown
OGuonornn B yrnybrneHve W pacluMpeHWe 3HaHuh o

https://edu.vsu.r
u/coursel/view.p
hp?id=11767
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XWBOW Npupoae.

112

Ovckyccns BOKpyr
npobnembl hakTopoB
aBonoounm

Heonamapkuam (MexaHonamapkmam, OpTOnamMmapKkmam).
FeHeTn4eckumn aHTUOAPBUHU3M (MyTauMoHU3Mm,
rmbpugoreHes, npeagantauMoHmam).  HomoreHes.
KoHuenums HeokaTacTpogusma.

https://edu.vsu.r
u/coursel/view.p
hp?id=11767

1.13

YyeHue o MUKPO3BOJTHOLNN

EcTtecTBeHHbIN 0TOOP — ABMXYLLAA M HanpaenstoLwias
cuna aBonounn. Bo3HMKHOBEHMe apanTauui  —
pesynbTat  OEenCcTBUSA €CTEeCTBEHHOro oTtbopa.
OnemeHTapHble akTopbl 3BonoLMK. Bo3HnkHOBEHME
yyYeHus o MMWKPO3BOSHOLMMN. Monynaums —
anemMeHTapHasi eavHuua a3Bonoumn. [FeHeTudeckme
OCHOBbl d9Bontouun.. Bumag — ocHoBHOM  3Tan
3BONIOLUMOHHOIO npouecca. BwugoobpasoBaHne —
pe3ynbTaT MUKPO3BOSHOLNN.

https://edu.vsu.r
u/course/view.p
hp?id=11767

1.14

Mpobnemsbl
MaKpO3BOOLINN

YyeHne o0 MakpodBOMOLUKU. IBONKOLUSA OHTOreHesa.
OBonounsa  puUnoreHeTUYEeCKUX rpynn.  OBOMOLMS
OpraHoB 1 OYHKLMA. IBOJNKOLMOHHBINA Nporpecc.

https://fedu.vsu.r
u/course/view.p
hp?id=11767

1.15

OBonounst reHoma u
KO3BOJTIOLUNA TEHETUYECKUNX
cucremMm

CxoQcTBO OCHOBHbIX MPOLIECCOB KU3HEAEATENbHOCTH
y npeAacTtaBuTenen opraHuveckoro mmpa. OCHOBHblE
KOHLENMUMM  MPOUCXOXKOEHUS]  KMETOK  9yKapuoT.
MpokapunoTbl U 3ykapuoTbl Kak MpeAacTaBuTENM ABYX
HaguapcTB  >XMBOW  npupoabl.  MHoroypoBHeBast
opraHusaumsi reHoma aykapuoT. Paamep reHoma u
npobnema «n3bbiTouHon» OHK y aykapunoT. MNproHbl
COCTOSIHME reHoma. MobunbHble  reHeTudeckme
3NeMEeHTbl M  UX Ppofb B 3BOMKOUMM  TEHOMa.
KoaBontoumsa reHeTU4eCKnX CUCTEM.

https://edu.vsu.r
u/coursel/view.p
hp?id=11767

1.16

Mpo6nembl u nepcnekTuBbI
9BOIMIOLMOHHOTO YYeHUS

MoHodunma u nonucdunua. CetyaTas SBonoUMUS.
Mpobnema BMaa. Oeontouus 3BOMOLMOHHbBIX
MEXaHN3MOB. CooTHoLleHne MUKpO- n
Makpoasonounn.  CoBpeEMEHHbLIN  canbTalNOHNU3M.
3HayeHne TeopuM IBOSMIOUMM  ON  HAy4yHOW U
NnpakTUYeCcKon AesaTeNbHOCTN YerloBeKa.

https://edu.vsu.r
u/coursel/view.p
hp?id=11767

2. llabopaTopHbie 3aHATUSA

2.2

HacnenctBeHHOCTb
safaepHas n BHesigepHasi

OsHakomnenHne ¢ ocobeHHocTamMuM  paboTtbl T

Menpgens. Mcnonb3oBaHue MeToda
rmbpnaonornyeckoro  aHanmMsa B TEHETMYECKUX
nccnegoBaHUNAX. OcHOBHble 3aKOHOMEPHOCTH

HacnegoBaHWsA MNPU3HAKoB MNpyY  MOHOMMOPUOHOM,
aMrmbpuaHoM 1 NONMrMbpUOHOM  CKpeLMBaHUK.
B3aumogencTteue reHoB. Baaumogenctemne annenbHbiX
reHoB: nonHoe OOMUHNPOBaHWe, HEenormnHoe
OOMVHUpPOBaHWe, KogoMuHpoBaHue. MHOXeCTBEHHbIN
annenuaMm. BsaumopenctBne HeannesnbHbIX [EHOB:
KOMMNEeMeHTapHOCTb, anucTas, nonumepus. MsyyeHue
3aKOHOMEPHOCTEN HacnegoBaHWMs NPU3HaAKoB MNpwu
MCNONb30BaHMM Ap030usibl B KA4eCTBE MOLENBHOro
obbekTa. HacnepoBaHue npu3HakoB, CLENSEHHOE C
nonomMm. KpoccuHroBep W fokanusauusi reHos B
XpOMOCOME (BbIYUCIIEHME PACCTOAHUIA MEXAY reHamu
B rpynnax cuennexus). PelweHne TmnoBbIX 3agav.

https://edu.vsu.r
u/coursel/view.p
hp?id=6904

2.3

"eHeTuKa onpepneneHus
nona.

Wcnonb3oBaHue LUTOreHeTUdeckoro metoda Ans
M3yYyeHWss  HacneACTBEHHbIX 6GonesHel Yenoseka.
OnpegeneHve NonoBoro xpomaTuHa.

https://edu.vsu.r

u/course/view.p
hp?id=6904

2.4

MN3meH4YnBOCTb
reHeTM4Yeckoro martepuana.

MogudmkaumoHHas M3MEHYNBOCTb, ee
3aKOHOMEPHOCTM M CTAaTUCTUYECKUA  XapakTep
nposiBreHusl. buomeTpuyeckne namepenunsa repbapHbix
0o0pas3yoB pacTeHui, MNOCTPOEHNE BapuaLMOHHbIX
pAgoOB MO OTAENbHbIM MpU3HaAKaM, BbIMUCIIEHME WX
OCHOBHbIX CTaTUCTUYECKNX NoKasaTenen.

https://edu.vsu.r
u/course/view.p
hp?id=6904

2.5

Penapauus noBpexaeHunn
OHK. NeHeTn4yeckne OCHOBbI
M MeTobl Cenekunn.
eHeTnYeckas CTpykTypa

OsHakomneHne Cc  3akoHOM  Xapau-BaiiHbGepra,
onpefeneHne reHeTUYeckon CTPYKTYpbl MNOMynsiLmu.
PelleHne TMnoBbIX 3aaau.
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nonynsLmnin.

DyHKLMOHanNbHas Mopdornorns XPOMOCOM.
28 Perynauua akcnpeccuu OcobeHHOCTM  CTpoeHua ”n  PYHKUUOHUPOBAHUSA
' reHOB. MOMUTEHHBLIX XPOMOCOM C WCMOSIb30BaHMEM T[OTOBbIX
npenapaToB CMOHHbIX xenes nn4nHok Chironomus.
HokasaTenbcTBa 3BOMIOLUN METOAOM NaneoHTONOorMm
BeeneHve B 3BOMIOLNOHHOE N
2.9 GeHMe (my3enn). buoreorpacdudeckne MeToabl  U3y4eHUS
Y 3Bonoummn (300My3en).
MeTadwmandeckun nepvog B Guonoruu.
TpaHcdopmmnam.  IBonoumoHHas  Teopusst  XK.-b.
WNcTopwus passutms _
Jlamapka. [Mpegnocbinkn C€o30aHMs  3BOSOLUOHHON
3BOMOLMOHHBIX
2.10 N Teopumn Y. [apsuHa. Y. [dapBuH o 6Gopbbe 3a
npeacTaBneHun ¢
cywiecTBoBaHune, otbope. MameHunBoCTb B npupone
ApeBHOCTM A0 XX Beka .
Ha npuMmepe nucTbeB pacteHuin. KoHuenuunm Teopus
3BOMKOUMM B NOCnefapBUHOBCKUI NeEpUOA.
211 CuHTeTu4eckas Teopus
' aBonoummn
Ovnckyccns Bokpyr
2.12 | npobnemsbl hakTopoB
3BonOLMNU
Monynsauma Kak anemeHTapHas efuHuua 3BOSHOLUUN.
Bopbba 3a cywlecTBoBaHWE W e€CTECTBEHHbIA OTOHOP.
2.13 | YyeHue o MUKpo3BOMOUMM | AganTaumm Kak pesynbTaT OencTBua oTtbopa. Bug,
BugoobpasoBaHue, nytv " MEeXaHN3Mbl
B1goobpasoBaHus.
[MyTn, 3aKOHOMEPHOCTU W HanpaBlieHMEe 3BOJIIOLUN.
Mpobnemsl
2.14 OHTOreHes n unoreHes, Ux COOTHOLLUEHUE U CBSA3b.
MaKkpo3BOOLNN
[MocTpoeHne mnoreHeTUYECKX JEPEBBLEB.
OBontounsi reHoma u
2.15 KO3BOMNIOUNA reHETUYECKNX
CUCTEM
216 Mpobnembl 1 nepcnekTyBbI

3BOJTIOLMOHHOIO y4eHusa

13.2. Tembl (pasaenbl) QUCUUNIVHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue TeMbI
(pasgena) gucumnnmHbl

Bugbl 3aHATU (KONTM4ECTBO YacoB)

CamocTtosaTenbHas

Jlekumn | lMpakTnyeckue | JlabopaTopHble paBora

Bcero

MpeameT, MeTOAbl 1 OCHOBHbIE
3Tanbl CTAHOBMNEHWUSI TEHETUKM.
Crpyktypa monekynsl AHK,
oTpaxarolLasi ee CBOMCTBA Kak
MaTepuanbHOro HocuTens
HacneacTBEHHOCTW.

HacneactBeHHOCTb A0epHaa n
BHeAOEpPHad.

33

"eHeTuKa on peneneHnda nona.

11

M3MeHYNBOCTb FrEeHETUYECKOTO
MaTtepuana.

11

Penapauus nospexaeHnin JHK.

"eHeTUYeCcKne OCHOBBI U
MeToAb! cenexkumnmn.
"eHeTn4eckas CcTpykTypa
nonynsummn.

11

CoBpemMeHHOe npefcTaBneHve
0 reHe. Tunbl U CTPYKTYpa
reHoB. KognpoBaHue
reHeTU4ecKon nHopMaLmu.

11

MaTpuryHasi akTMBHOCTb FE€HOB.
Myt nepenayn reHeTUHECKON
MHpopMaLInK B KIETKeE.

11

Peryn;l LA SKCnpeccun reHos.

11




9 BBegeHune B 9BOMOLMOHHOE 2 6 5 8
y4yeHve
WcTopus passutus

10 | 3BONOLMOHHBIX NpeacTaBneHnin 2 12 14 29
C gpeBHoOCTM A0 XX Beka

11 CuHTeTU4eckas Teopus 2 3 7
3BONOUMN

12 Huckyccnst BOKpyr npobnemsil 4 3 7
¢akTopOB 3BOMOLINK

13 | Y4YeHue o MMKPO3BOSIHOLINN 10 8 12 36

14 | MNMpobnembl MaKpO3BOJHOLMM 6 6 4 16
SBonounsa reHoma 1

15 | KoaBONKLMSA reHETUYECKNX 4
cuUcTem

16 Mpobnembl n nepcnekTuBbl > 3 5
3BONIOLMOHHOIO y4eHust
Ok3ameH 36
N1oro: 48 64 60 252

14. MeTogu4eckne ykasaHus Ansi o6y4aroLWwmxcs No 0OCBOEHUIO AUCLUNIIUHDI:

Mporpamma gucUMNIMHBI NpegycMmaTpyvBaeT MpoBedeHMEe JNEKUMOHHbIX W nabopaTopHbIX
3aHATUR. JIeKUMOHHbIN  MaTepuan pacKpblBaeT OCHOBHblIE TeopeTMyYeckne BOMPOChbl  OaHHOWM
avcumnnuHbl. JlabopaTtopHble 3aHATUS obecnevvBaloT (opMUpoBaHME HeobXOoAMMbIX YMEHWA W
HaBbIKOB (B paMKkax COOTBETCTBYHOLLUMX AUCLMNIINHE KOMMETEHLUNA).

Ha nabopaTopHbiX 3aHATUAX perynspHO MNPOBOAMTCS OMPOC MO TeopeTUYecKum Bompocam
n3y4yaemblx Tem, pasbupaeTcsa MeToauKa pelleHus TUMOBbIX 3adad, BbINOMHATCS nabopaTopHble
3agaHusa. B xope BbinonHeHus nabopaTopHbiX paboT CTyaeHTbl npuobpeTatoT HaBblkM obpalleHus ¢
ovonornyeckumn obbekTamu, nabopaTtopHbiM 00OpPYAOBAHMEM U MHCTPYMEHTApPUEM, CaMOCTOSATENBHO
OCYLLECTBIAOT 3KCMEPUMEHTbI, NPMOBpeTaldT HaBblkKM peELUeHNa TUMNOBbLIX 3adady no obuien,
MONEKYNAPHOM N MeOUUMHCKOW reHeTuke. PesynbTatbl nabopaTopHo paboTbl odopMnstoTcs B
paboyen TeTpaau CTygeHTa B BuOe PUCYHKA, pacyeToB, cocTaBneHus Tabnuu, BbIBOAOB. B KoHuUe
nabopaTopHOro 3aHaTUA pesynbTaTbl paboTbl OOKNaAbiBalOTCA npenogasaTesnto, npu HeobxoaumocTu
obcyxpatotca B rpynne. B cnyyae nponycka nabopaToOpHOro 3aHATUS CTyAeHT o006s3aH  ero
CaMOCTOSITENbHO  BbINOMHUTL  NOA  KOHTpONem npenogaBaTenss BO BpeMs  MHAMBUAYaNbHbIX
KOHCYnbTaLuWN.

BbinonHeHne camoctoaTensHon paboTbl (CP) npegnonaraet kayeCTBEHHYHO NOATOTOBKY KO BCEM
BMAAaM 3aJaHuUi: OCBOEHUE TEOpEeTUYECKOro maTepuana B npouecce feKUMOHHOro Kypca; NoAroToBKy K
nabopaTopHbiM 3aHATUAM (OCBOEHME TEeOopun BOMPOCA; BbINOMHEHWE 3adaHui, NpPegyCMOTPEHHbIX
nporpaMmmori nabopaTopHOro MpakTUKyMa); K TeKyllemy W MPOMEXYTOYHOMY KOHTPOSO 3HAHWN.
CTyaeHTbl camocToaTenbHO NpopabaTtbiBaloT 1 yCBanBalOT TEOPETUYECKME 3HAHUSA C UCNONb30BaHWEM
pekoMeHOO0BaHHbIX npenogasartenemM y4yebHom nutepaTypbl U 3NEKTPOHHbIX pecypcoB (NyHKTbl 15 u
16), paboTbl C TEKCTOM KOHCMEKTa MeKuun, a Takke npe3eHTauumi NEeKUUOHHbIX 3aHATUI, KOTopble
pasmeLleHbl B 3MEeKTPOHHOM y4ebHO-MeToaANYECKMX Komnnekcax (YMK)
(https://edu.vsu.ru/course/view.php?id=6904, https://edu.vsu.ru/course/view.php?id=11767). B
npouecce CaMOCTOATENbHOM NOATOTOBKN NPU OCBOEHUN ANCUMNIINHBI HEOBXOAMMO CHavana u3y4nTb
OCHOBHYIO nuTepaTypy, a 3aTeM — AOMNONHUTENbHYI0, 4To ByaeT cnocobcTBoBaTh 6onee rmybokomy
OCBOEHUWI0 MaTepuana.

KoHTponb pesynbratoB CP oOy4arowmxcs NpoBOAUTCS B Xxo4e NpoBedeHnsa nabopaTopHbIX
3aHATUIA (YCTHBIA ONpoC (pelleHve 3adad y AOCKW), NpakTuydeckue 3adaHus) 1 Tekylewn atTectauuu
(NpakTnyeckne 3agaHusl, TecToBble 3agaHus, pediepaTtbl). Tekywas artrectauus obecnevmBaeT
NpoBEepKy OCBOEeHUSs y4yebHOro matepvana, npuvobpeTeHuss 3HaHUW, YMEHUMW M HaBbIKOB B npoLuecce
ayaVTOPHOM N CaMOCTOATENbHOW paboTbl.

Mpn HeobxoammocTn y4ebHbI NpoLecc peannsyeTcs ¢ NPUMEHEHNEM 3NEKTPOHHOro 0byyeHuns
N OMcTaHUMOHHbIX obpasoBatenbHbix TexHonornn (AOT) Ha nnatdopmax Moodle (https://edu.vsu.ru),
By «OtkpbiToe obpasoBaHue» (https://openedu.ru/university/vsu/). B aTtom cnyyae nekuun u
nabopaTopHble 3aHATMS NPOBOAATCA B pexume «BuageokoHdepeHums», nocne 4Yero CTyaeHT
npegocTaBnseT NpenofaBaTenio KOHCNEKT 3aHSATUS, BbIMOMHAET TECT, UNN KOHTPOmbHY paboTy. lMpu
ncnonssosavum [OOT oby4yarowmnncas camoCTOATENBHO MPOCIYLUMBAET OHManH-KypC, coaepXKalunm
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NEKUNOHHbIA 1 nabopaTopHbI MaTepuan, BbiNOMHAET 3adaHusl Ansi CaMONpPOBEpPKM, a 3aTeEM NPOXOAUT
NPOMEXYTOYHbIN KOHTPOMb 3HaHWIA MO MaTepuanam oHMnanH-kypca.

15. lMepeyeHb OCHOBHOM W [AONONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEpPHeET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLMMNIIUHDbI

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHUK

1 WHre-Beutomos C.I". 'eHeTuka ¢ ocHoBamu cenekuun [/ C.I'. UHre-BeuTtomos. - CI16. : N3g-s8o H-T1,
2015. 718 c.

2 KypuaHoB H.A. eHeTuka yenoseka ¢ ocHoBamu obuen reHetukn / H.A. KypyaHos — CI16. : Cneu/lur,
2009. — 192 c. - http://biblioclub.ru/index.php?page=book&id=105728

3 MawknHa O.C. OcHoBbI reHeTuku : y4ebHoe nocodue / O.C. MawkuHa, M.H. Hasaposa, B.H. Nonos ;
BopoHexcknin rocygapcTBeHHbIN yHUBepcuTeT. - BopoHex : MsgaTtensckun gom BI'Y, 2019. - 191c.

4 eHeTuka: npakTuKym Ans nabopaTopHbIX 3aHATUNA : y4ebHO-MeTogmyeckoe nocobue / coct. : M. H.
Hasapoga, A. B. JlaenuHckuin, O. C. MawknHa. — BopoHex : 3gatenbckun gom BIY, 2021. — 130 c.
LintoreHeTuka: Teopusi n npaktuka : y4ebHuk / O. C. MawkunHa, . B. UrHatoea, B. H. Kanaes ; nog

5 pegakumen B. H. Kanaea. BopoHex : Wspatenbckunm pgom BIY, 2024. - 170 c. (Y4ebBHuk
BopoHeXCcKoro rocyaapCTBEHHOIO yHMBEpPCUTETA).

6) gononHuUTenNbHasa nNuTeparypa:
Ne n/n MICTOYHMK

6 AcaHoB A.lO. MeanumHckas reHetuka / A.FO. AcaHos, H.I1. BouykoB, H.A. XXy4yeHko. — M : 30Tap-
Mepguna, 2008. — 224 c.

7 anHytanHoB U.K. MeanumHckas reHetuka / W.K. ManHytanHos, 3.[. KOposckas. — M. : Jawkos u Ko,
2008. — 336 c.

8 leHeTtuka / B.W. ViBaHoB [1 gp.]. — M. : AkagemkHura, 2006. — 638 c.

9 eHeTuKa yenoBeka C OCHOBaMW MEOULMHCKOWM reHeTukn : y4ebHuk / E.K. XangornHa [n gp.]. - M. :
NSOTAP-Meana, 2017. — 191 c.

10 Kumynes N.®. Obwas n monekynspHasa reHetuka / U.®. XKumynes. — Hosocubupck : N3g-so CO
PAH, 2007. — 480 c. - http://www.knigafund.ru/books/18890

11 Knar Y. OcHoBbl reHeTukmn / Y. Knar, M.P. KammuHre. - M. : TexHocdepa, 2007. - 896 c.

12 Mwuwakosa B.H. PewweHue 3agay no reHetuke / B.H. Muwakosa, J1.B. JoporuHa, U.B. ArachoHoBa. —
M. : Opocpa, 2010. — 160 c.

13 Hukonae A.l1. OcHoBbl untonorun un reHetukn / A.lN. Hukonaes — M. : U3g-Bo - MI'TY um. H.O.
BaymaHa. - 2011. - 39 c. - http://e.lanbook.com/books/element.php?pll id=52549

14 C6opHuk 3agay no obuyen reHeTuke : yueb. nocobue / nog pea. M.M. AcnaHsiHa. — M. : U3g-Bo MIY,
2001. — 144 c.

15 Cesepuos A.C. Teopus asontoumu: y4eb. /A.C. Cesepuos. — M.: l'ymaHuTap. n3g. ueHTtp BJIAQOC,
2005. — 380 c.

16 ?16610KOB A.B. OBontounoHHoe yyeHune / A.B. Abnokos, A.l'. FOcydos. — M.: Beicwas wkona, 2006. —

C.

17 BopoHuos H.H. Passutne apontounoHHbIX naen B 6uonorun / H.H. BopoHuos. — M. : 3a. otaen
YHUOO MI'Y, MNMporpecc-Tpaanuusa, ABP, 2004. - 432 ¢

18 BopoHuos H.H. OBontouuns, BugoobpasoBaHue, cuctema opraHundeckoro mupa: M36p.tp. / H.H.
BopoHuos. — M: Hayka, 2005. -365 c.

19 paHT B. OBOntoumoHHbIM npouecc / B. N'paHT;— M.: Mup, 2008. — 488 c.

HapsuH Y. MNMpoucxoxgeHve BUAOB NMyTeM ecTecTBeHHOro otbopa / Y. apeuH. — CI6. : Hayka,

20
2001.— 568 c.

21 NopaaHckmii H.H. Oprannamel, Bugbl 1 asontoumnsa / H.H.MopaaHckmin. M. : KHWXHBI gom
«JINBPOKOMp»,: 2011. — 176 c.

29 Hasapog B./. OBontounst He no [JapBuHy: cMeHa aBontounoHHon mogenu/ B.W. Hasapos. — M.:
KomKHura, 2005. — 520 c.

23 dununyerko FO.A. 3BontoUnOHHas nges B Gnonornn: NCTopnyeckmii 0630p 3BOMIOLMOHHBIX YYEHUN
XIX Beka. - M.: URSS: Jlnbpokom, 2012. - 222 c.

o KOcydoe A.l'. cTtopusi u meTtogonorust buonorum : y4eb. nocobume and sysos / A.l'. Ocydos, M.A.
MaromepoBa. — M.: Beicw wk., 2003. — 239c.

o5 Osontouus. Knaccmyeckne ngeuv B cBeTe HOBbIX OTKpbITMI / MapkoB A., Harimapk E. — M. : ACT:
CORPUS, 2014. - 656 c.

B) MHOPMaLMOHHbIE 3/1eKTPOHHO-06pa3oBaTesbHble pecypchl (OduUManbHble pecypchl UHTepHET)*:

[ Nen/n |

Pecypc



http://biblioclub.ru/index.php?page=book&id=105728
http://www.knigafund.ru/books/18890
http://e.lanbook.com/books/element.php?pl1_id=52549

OneKTpOoHHbIN KaTanor Hay4yHon 6ubnuoTekn BopoHexXcKkoro rocyiapCTBEHHOIO yHUBEpCUTeTa. —

22 i )
http:// www.lib.vsu.ru
23 http://www.edu.vsu.ru O6pasoBaTenbHbIv NopTan "OneKTPOoHHbI yHuBepcuTeT BIY”
24 http://www.studmedlib.ru/ KoHcynbTaHT cTygeHTa. QnekTpoHHas 6ubnvoTeka MeguuUmMHCKOro By3a

25 eLIBRARY.RU — Hay4yHasi anekTpoHHas bubnmoTeka
26 https://edu.vsu.ru/course/view.php?id=6904
27 https://edu.vsu.ru/course/view.php?id=11767

16. NMepeyeHb y4eObHO-MeTOANYECKOrO ob6ecnevyeHUs AnNs CaMOCTOATEeNNbHOM 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 ans Bysos / A.K. bBytopuHa [n gp.]. — BopoHex : BopoHex. roc. yH-
T, 2007. — 140 c.

3 JlabopaTopHbIi NPakTUKyM MO 3KONOrMYeckoln reHeTuke : yy4eb.-metoq. nocodbue / B.H. Kanaee, M.H.
Hasapoga, A.B. JlaenuHckun, U.B. Urhatoea, C.C. Kapnoea. - BopoHex : WML BI'Y, 2012. - 109 c.

4 eHeTyKa: npakTkym Ons nabopaTopHbIX 3aHATUNM : y4yebHO-meToamdeckoe nocobue / cocTt. : M. H.
Hasapoga, A. B. JlaenuHckuin, O. C. MawknHa. — BopoHex : 3gatenbckun gom BIY, 2021. — 130 c.

5 MawknHa O.C. OcHoBbI reHeTUukM : y4ebHoe nocobue / O.C. MawknHa, M.H. Hasaposa, B.H. lNonos ;

BopoHexXckuii rocyaapcTBeHHbIN yHUBEpCUTET. - BopoHex : U3gaTtensckui gom BIY, 2019. - 191c.

LUntoreHeTuka: Teopusi u npaktuka : y4ebHuk / O. C. MawkuHa, WN. B. UrHatoBea, B. H. Kanaes ; noa
6 pegakumen B. H. Kanaesa. BopoHex : 3gatenbckuin gom BI'Y, 2024. - 170 c. (Y4ebHuk BopoHexckoro
rocygapCTBEHHOIO YHUBEPCUTETA).

CunCTEeMHBIV M UCTOPMYECKUI NOAXOA B U3YYEHMN OPraHNYeCcKOro Mnpa Ha pasHblx 3Tanax passuTus
7 YyenoBeyeckoro nosHaHus / coct.: M.H. Hasaposa, A.B. lNNaBnuHckuin, N.3. Masyposa. — BopoHex, nsa-
Bo BI'Y, 2013. — 100 c.

®opwmbl 0T6OpPa U NX ponb B YBENUYEHWUM U NOAAEPXKaHUM Bruopa3Hoobpasns opraHn4eckoro Mupa :
8 yyebHoe nocobue / coct.: M.H. Hasaposa, 1.3. Masyposa, A.B. JlaBnuHckuii.— BopoHex, nsa-so BIY,
2014.-100c.

OBoNoLUNS TeHoMa U KO3BOIMOLUMSA reHeTuveckmx cuctem / cocT.. M.H. Hasaposa, E.B. BoraoaHoBa. —
BopoHex, nsg-so By, 2009. — 82 c.

MpeacraBneHue o BMAE U BUAOOOpPa3oBaHMM Ha pasHbIX aTanax pasBUTUS YErIOBEYECKOro NMo3HaHUS :
10 y4eb. — meToa. nocobue / cocT. : M.H. HasapoBa, E.B. boraaHoea, A.B. JlaBnuUHCKUn. — BopoHex : n3a-
Bo BI'Y, 2009. — 45 c.

Teopus aBontoumm : ydeb. — metoa. nocodbue / coct.: M.H. HaszapoBa, A.B. JlaBnunHckuiAi. — BopoHex :

11 MN3paTenbckun gom BI'Y, 2017.. —c. 76.

peanusauun y4ebHOM
TexHonorun (OOT,

17. OOpasoBaTefibHble TEXHONIONMU, UCNOJib3yeMble NpU
ANCLUMNSINHBLI, BKIOYasa AUCTaHUMOHHble oOOpa3oBaTesibHble
anekTpoHHoe oby4yeHue (J0), cmewaHHoOe 06y4YeHue):

Mpn peanusauuun GUCUUNNNHBI CNOSb3YHTCH 3NEMEHTbI ANIEKTPOHHOrO 00y4eHUst 1 ANCTAHLUMOHHbIE
obpasoBaTenbHble TexHonormm (JOT). MNMporpamma kypca peanuayetca ¢ npumeHeHmem YMK
https://edu.vsu.ru/course/view.php?id=6904 u https://edu.vsu.ru/course/view.php?id=11767

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHasa ayguTopua (ANA MNpPOBeAeHUA 3aHATUM  nekuuoHHoro Tuna): | 394018, r. BopoHex,

cneunanuanpoBaHHas Mebernb, HOYTOYK, MPOEKTOP, 3KPaH Ansi NpoekTopa
WinPro 8, OfficeSTD, Kaspersky Endpoint Security

nnowaab
YHuBepcutetckas, g.1,
nom.l, aya. 190

YyebHas ayautopus (Ansa NpoBeAeHUs 3aHATUIN CEMUHAPCKOro TMna, rpynnoBbIX
M MHAUBUAYaANbHbIX KOHCYNbTauUM, TEKYLEro KOHTPONA U NPOMEeXYTOYHOWN
aTTecTtauum): cneumanuanpoBaHHas Mebenb, HoOyTOyK, NPOeKTop, aKkpaH AN
NpoeKTopa, MUKPOCKOMbI

WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

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

YyebHas ayguTopus (Ans npoBefeHNsi 3aHATUA CEMUHAPCKOro Tuna, rpynnoBbIX
M MHOMBUAYaNbHbIX KOHCYNbTauWM, TeKylWero KOHTPONSA M MPOMEXYTOYHOW
aTrecTauum): crneuuwanuavpoBaHHass Mebenb, HOYTOyK, NpPOeKTop, 3KpaH Ans
npoekTopa, MUKPOCKOMbI

WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

394018, r. BopoHex,
nnowagb
YHuBepcutetckas, o.1,
nom.l, ayn. 187



http://www.lib.vsu.ru/
http://www.edu.vsu.ru/
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=6904
https://edu.vsu.ru/course/view.php?id=6904

MomeweHue
creymanm3anpoBaHHas

camMmocTosiTenbHOM
mebensb,

Ana

KOMMNbOTEPHAA

paboTbl

BO3MOXXHOCTbIO NOAKIHOYEHUs K ceTn "MIHTepHeT"

(KomnbloTepHbIn
TEXHUKa

knacc):
(koMmnbloTEPBLI) €

394018, .
nnowagb

YHuBepcutetckasa, 4.1,

WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint Security nom. |, aya. 67
MomeleHns Aana xpaHeHusi U npodunakTuyeckoro obcnyxkuBaHus y4vebHoro | 394018, r. BopoHex,
obopyaoBaHUs: HOYTOYK, MPOEKTOP nnowagb

YHuBepcutetckas, a.1,

nowm. |, ayg. 184a

19. OueHo4YHble cpeacTBa Ans nposeneHusA TeKyI.I.l,eVI n HpOMe)KyTO'-IHOI;I aTtTecTtauum

Mopsigok OueHKkM OcBoeHMs1 obyvarowmmncss ydebGHOro MaTepuana onpepgensietcs
coaepXaHMeMm crneayLmx pasaenos ANCUMNINHDI:

NHaukaTop(bl)
Ne HanmeHoBaHue pasgena KomneTteHumn
OOCTMKEHUS OueHouHble cpeacTBa
n/n AvcumnnuHel (Moayns) Aa(un)
KOMMNeTeHLmMmn
MpeomeT, MeToabl U OCHOBHbIE
aTanbl CTaHOBMNEHUS FrEeHETUKMN.

1 CrpykTypa MOJ'IeKyJ'Iva,D,HK, OrK-3 Or1K-3.2 Tect
oTpaxarolLlasi ee CBOMCTBA Kak
mMaTepuanbHOro HocuTens
HacrneacTBEHHOCTMU.

> HacnepcteseHHOCTb saepHas v OnK-3 OMK-3.1 MpakTnyeckoe 3agaHue,
BHesepHas. Tect

3 "eHeTuka onpegeneHus nona. OrliK-3 OriK-3.2 npaKTqu.T.';%i sahaHve,

MpakTuyeckoe 3agaHue,

4 M3MeHUYMBOCTb reHETUYECKOTO OMK-3 OMK-3.1 CutyaumnoHHbie

mMaTtepuana. 3agaHus, Tecr,
Pedepar
Penapauusa nospexaeHunn OHK.

5 'eHeTn4eckne OCHOBbI U METOAbI onK-3 OMNK-3.1 MpakTuyeckoe 3agaHue,
cenekuymun. eHeTnyeckas Tect
CTPYKTYpa nonynsauun.

CoBpeMeHHOe npeacTaBneHne o

6 rene. Tunbl U CTPyKTypa reHoB. OrlK-3 OrK-3.2 Tect, Pedbepar
KogoupoBaHue reHeTnyeckon
MHdOopMaLnK.

MaTtpuyHas akTMBHOCTb reHOB.

7 Myt nepenayn reHeTU4ECKON Orl1K-3 OriK-3.2 TecT, PedbepaTt
WHpopMaLnn B KNeTKe.

8 Perynauusa akcnpeccun reHoB. OrK-3 OrK-3.2 Mpakuueckoe 3apanue,

Tect, Pedbepart
BBegeHue B 9BOMNOLNOHHOE OrK-3 Tembl goknagos ¢

9 OrkK-3.1 N
y4yeHue npeseHTauuen, Tect
WcTopusa passutus OrlK-3 OrK-3.1

. Tembl goknagos ¢
10 | 3BOMIOLMOHHBIX NPeaCcTaBeHU o
npeseHTauuen, Tect
¢ ApesHocTtn fo XX Beka
CuHTeTu4eckas Teopusd OrK-3 OrK-3.1

11 Tect
3BonKLUMn
Ownckyccns Bokpyr npobnemsl OrlK-3 OrK-3.1

12 Tect
daKTopOB 9BONHOLMU

OlK-3 OlnK-3.1 MpakTnyeckoe 3agaHue,

13 | Y4eHne o MMKpO3IBONIOLMM Tect

14 | MpoBremsl MaKpoaBOMIoLMM OlK-3 OlnK-3.1 I'IpaKque_cI:_léo; 3agaHue,
3OBontounsa reHoma u OlK-3 OlnK-3.1

13 | KOo9BONKOLUMSA reHETUYECKNX Tect
cucTem

16 MpoGnembl 1 NepcneKkTuBbI Orl1K-3 OriK-3.1 Tect
3BOMOLMOHHOIO Y4YEHUS

[MpomexyTo4vHasa aTTecTaums Bonpochbl k 3a4eTy

BopoHex,




Ne HanmeHoBaHue pasgena KomneTteHumn MHankaTop(el)
/n QUCUANAIVHBI (MOAYNS) 5(n) OOCTUXEHUS OueHouHble cpeacTBa
KoMMeTeHLmn
dopma KOHTPONS — 3a4eT C OLIEHKOW, 3K3ameH oueHkon, Komnnekr
pa3HOYpPOBHEBbLIX
3agaHun

20. TuvnoBble oOLEHOYHbIe cpeAcTBa M MeToAMYEeCKME MaTepuanbl, onpegensivowme
npoueaypbl oLueHUBaHUs

20.1. TeKyWw M KOHTPOIb yCneBaeMocTun

KoHTponb ycrneBaemMocTu No AMUCLUMNIMHE OCYLLECTBISIETCS C NOMOLLbIO CNeaytoLMX OLEHOYHbIX

CPEacCTB:

1. NpakTnyeckne 3agaHus.

2. CuTyauMOHHbIe 3afaHus.

3. Tecr.

4. Pethepar.

5. Tembl JOKNagoB C Npe3eHTaumnen.

20.1.1 Npumepbl NPaKTU4YECKNX 3a8aHUN

Y daconn 4yépHasi okpacka ceMeHHoW Koxypbl (A) goMuHupyeT Hag Gernow okpackon (a).
OnpegenuTb OKpacky CEMSAH Yy pacTeHUR, NOMyYeHHbIX B pe3yrnbTaTe Crieayowmx CKpewmBaHum:
1) Aa x Aa; 2) AAx Aa; 3) aa x AA; 4) Aa x aa
[ypmaH ¢ nypnypHbIMK LBETKaMN nNpu camoonblnieHnn gan 30 NOTOMKOB C NyprypHbIMAU N 9 - C
GenbiMn uBeTkamun. Kaknme MOXHO caenatb BbIBOAbl OTHOCUTENbHO HacregoBaHWUs OKpacKu
LBeTKOB y aToro Buga? Kakag 4yacTb NOTOMKOB, MMEIOLLMX MYPAYPHYH OKPacKy LIBETKOB, LOSMKHA
JaBaTb YNCTOE MO 3TOMY NMPU3HaKy NOTOMCTBO?
BpoxgeHHbin  caxapHbil  anabeT 0OycrnoBneH pPeuecCcuBHbIM  AyTOCOMHbIM TFE€HOM C
NEeHEeTPaHTHOCTbIO Y XeHWKMH 90 %, y MyxumH — 70 %. Onpegenute BEPOSTHOCTb POXAEHUSA
300pOBbIX W OGonbHbIX AeTer B cembe, rae oba poautens SBMSANUCL reTepo3UroTHbIMU
HOCUTENSAMMW 3TOrO reHa.
HekoTopble hopMbl KaTapakTbl M TMYXOHEMOTblI NEPEeAalTCss Kak ayTOCOMHblIe pelecCUBHbIE
HecuenneHHble Mexay cobon npusHaku. OTCYTCTBME PE3LOB U KNbIKOB B BEPXHEN YEroCTU
TaKke MOXeT nepedaBaThbCs Kak peLeccuMBHbIN Npu3Hak. KakoBa BEPOSATHOCTb POXAEHUS OeTen
CO BCEM Tpemsa aHOManusMu B cembe, rae: 1) oba poguTtens retepo3uroTHbl MO BCEM TpeEM
napam reHos; 2) oavH U3 poauTenen CTpagaeT KatapakTton U rMyXOHEMOTOMW, HO reTepo3UroTeH
no TpeTbeMy nPU3HAKy, a BTOPOW CyNpyr reTepo3nuroTeH MO KaTapakTe W KpacHbIMU
ABYrHE34HbIMU Nfogamu, ¢ KpaCHbIMM MHOTFOTHE3AHLIMU U C XeNnTbiMW  ABYrHe3aHbIMU. KakoBbl
reHOTUNbI MCXOAHbIX pacTeHnn? Kakux ewie pacteHun criegyet oxugaTe B 3TOM CKpelumBaHun?
KakoBa BEpPOATHOCTb UX NOSABNEHUA?
OTcyTCcTBME MOTOBbIX Xene3 y noaen nepegaeTcs No HacnNeacTBy Kak peuecCUMBHbBIN NPU3HaK,
CUENneHHbIn ¢ X—xpomocomon. He cTpagarowmin 3TMM 3aboreBaHMEM HOHOLWIA XXEHUTCS Ha
OeByllUKe, OTel, KOTOpOM NnULIEeH MOTOBLIX Xefe3, a MaTb U ee npeakn 30oposbl. Kakosa
BEPOATHOCTb, YTO CbIHOBbS M Ao4vepu OT 3Toro bpaka byayT cTpagaTb OTCYTCTBMEM MOTOBbLIX
xenes: KakoB NporHo3 B OTHOLLEHUWN BHYKOB TOrO M APYroro nosa, €Criv XeHbl CbIHOBEN U MY>XbS
aouepen 6yayt 300poBbIMU NOABMN?
3eneHo3epHbIN COPT PXKM NPU CKpeLLMBaHUM ¢ 6eno3epHbIM JaET B NEPBOM NMOKOSIEHUN pacTeHUS
C 3eneHbIMU 3epHamMu, a BO BTOPOM MOKOMEHUM pacllenneHne no okpacke: 89 pacTteHun ¢
3eneHbIMN 3epHamMu, 28 pacTeHUMn C XenTbiMu 3epHamu, 39 pacTeHun c GenbiMu 3epHamu.
Bonpockbi:

1) OnpegenuTte TMN HacNegoBaHUSA N HaNULLIMTE CXEMY CKpeLLMBaHWS.

2) Yto nonyuntca, ecnu CKpecTuUTb rmbpuabl NEPBOro NOKONEHNSI C TOMO3UTOTHLIM

XenTo3epHbIM pacTeHnem?

3) YT0 nonyumnTcs, ecnun cKPecTuTb rbpuabl NepPBOro NOKONIEHUS C FOMO3UTOTHbLIM

6eno3epHbIM pacTeHNeEM?

Kputepuun oueHKu:



«3a4TeHO» BbICTaBNSETCS CTYAEHTY, €CNK NpaBuUiibHO 0POPMUN U peLunn 3agady.
«He 3a4TEeHO» BbICTaBNSETCS CTYAEHTY, €CNY OH He peLwunn 3aaady (Mnv pelumn ee ¢ owmnbkamm)

20.1.2 Npumepbl CUTYaUUOHHbIX 3agaHUN
OcBonTb MeTOA 3KCnpecc-ANarHOCTUKM onpefeneHns dmcria X-XpoMocoM B WHTepdhasHbIX
Knetkax OyKkkanbHOro anuTenust 4enoseka. Ha mukponpenapate OykkanbHOro anuMTeEnus
noacyMTaTb YMCIO KNEeToK ¢ Tenbuamu bappa v 6e3 Hux. [JaHHble BHeCTW B Tabnuuy. BeinonHuTb
PUCYHOK si4ep C MOJSIOBbIM XPOMaTMHOM M 06e3 Hero. YkasaTb (3anofHmB Tabnuuy) KonmyecTBo
ayToCOM, TMOMOBbIX XPOMOCOM W MOSIHbIA KapuoTuUn uHAMBMAYYMA C COOTBETCTBYHOLLUM
3aboneBaHuveM.
O3HakoMUTbCA C OCOBEHHOCTAMU CTPOEHUS U PYHKLUMOHMPOBAHUSA MOMUTEHHBLIX XPOMOCOM,
nucnonb3ysl roToBble Mpenapathbl CrOHHBLIX  Xened nudnHok Chironomus. PaccmoTtpeTe noAa
Mukpockonom (o6bektnebl 40x 1 90X) 1 3apmucoBaTb CTPOEHME TMraHTCKMX XpoMocom (obpatme
BHMMaHuWe Ha YepegoBaHue OUCKOB Y MEXOMCKOBbLIX y4acTKoB, Nydbl, konbLa bansbuaxm).
OBnageTb METOOMKOM HapKOTU3auMM MyX M Hay4uMTbCsl OTNMYaTb CaMUOB OT CaMOK BHYTPU
nuHuKn.  TlpoBecTM  CKpelwmBaHMe B COOTBETCTBMM C  3afaHuMeM, MpeasioKeHHbIM
npenogasartenem. [lonyunTtb F1 1 npoaHanuanposaTb ero. Ckpectntb Myx u3 F1. Monyunts Fz 1
npoaHanuaupoBatb  NOTOMCTBO.  O3HaKOMUTBCA C  OCHOBHbIMW  3aKOHOMEPHOCTAMM
HacnegoBaHWsa NPU3HAKOB (JOMUHUPOBAHUEM, pacluenneHnemM, He3aBMCUMbIM HacnegoBaHUEM).
MpoBecTn cTaTncTnyeckyto 06paboTKy NONyYEHHbIX pe3ynbTaToB.
O3HakoMnUTbCA C OCOBEHHOCTSAMU MOANMUKALMOHHON U3MEHYMBOCTU. Ha ocHoBe repGapHbIX
0o6pa3suoB pacTeHUn NOCTPOUTL BapuaLMOHHbIE pAabl MO OTAENbHLIM NPU3HaKam M BbIMUCIUTb
MX OCHOBHbIE NnokasaTenu.

Kputepun oueHku:
«3a4TEHO» BbICTABMAETCA CTYAEHTY, €CNN BCE 3aJaHne BbINOMHEHO U NPaBUbHO 0POPMIIEHO B

TeTpaau (HasBaHue, Liefb, CXeMa onbiTa, CHATUE U 0hOPMIIEHNE PE3YNbTATOB OMbiTa), CAMOCTOATENbHO
cchopMynnpoBaHbl BbIBOAbI.

«HE 3a4YTeHO» BbICTaBNAETCA CTydAeHTy, eClihn 3adaHune He BbINOJIHEHO (VIJ'II/I BbIMNOJIHEHO C

oLmbkKamm).

20.1.3 NMpumepbl TeCTOBbIX 3agaHUN

Bbi6pamb npaeusnbHble omeembl (OOUH UJTU HECKOJILKO)

1.
2.

3.

9.

HasosuTe rog poxaeHunsa reHetukun: 1) 1865; 2) 1900; 3) 1953
Kakve kneTouHble CTPYKTYpbl OTBEYAIOT 3a uuTonnasMmartmyeckoe HacrnegosaHme?
1) Aapo; 2) XnoponnacTsl; 3) MutoxoHapun; 4) Jinsocomsl; 5) MNepokcncomsl; 6) MNMnasmugbl
BblaenuTte Tunbl HAcCNeaCTBEHHOW M3MEHUYMBOCTH
1) MogudurkaunoHHas; 2) KombnHatueHas; 3) MytaunoHHas; 4) OHToreHeTnyeckas
Kak Ha3blBaeTCca MyTaLms, CBA3aHHas C HEKpaTHbIM YMHOXEeHUeM reHoma Buaa?
1) Astononunnonaus; 2) Annononunnonans; 3) AHeynnonaus
KTo saBnsdeTcsa co3gareniem XpOMOCOMHOW TEOPUN HACIEACTBEHHOCTN?
1) T. MopraH; 2) I'. Mennep; 3) e ®pu3s; 4) Y. CetToH n T. BoBepu
Kakum covetaHmeM gaepHbiX 1 MUTOXOHAPUasbHbIX reHoB obecneuvmBaetcs LIMC y kykypy3abl?
1) CytS RfRf; 2) CytS Rfrf; 3) CytN RfRf; 4) CytS rfrf; 5) CytN Rfrf; 6) CytN rfrf
K KakomMy Tny reHOMHOW MyTaunyM MOXHO OTHECTU KapuoTun Yyenoseka 945, x?
1) aneynnongus; 2) rannovans; 3) nonunnonans
Kakune Bnabl XpOMOCOMHbIX aHOManNun He BCTPEYatoTCs Y XKNUBOPOXKOEHHbIX:
1) Tpucomus no aytocomam; 2) TPUCOMMS MO MOMOBbIM XPOMOCOMaMm; 3) MOHOCOMUSA MO
ayTocomaMm; 4) MOHOCOMMS MO X-XPOMOCOME
Mpn kakomM TUNe B3aUMOAENCTBUSA FEHOB OAVH anfneribHbIA FeH NoAaBnseT AencTBue gpyroro?
1) KogomuHupoBaHum; 2) lommHaHTHO-peLeccMBHOM; 3) AnucTase

10. Ykaxunte npaBurbHbIN OTBET. [1pK KOOOMUHUPOBAHUMU:

11.

12.

1) OguH reH MOMHOCTLIO NogasnseT nposeneHwe gpyroro; 2) Kaxgbin M3 OByX annenen
4YacTM4HO nposiBNsieT cBoe pfencrteue; 3) AnnenbHble reHbl He3aBUCUMO [EWCTBYIOT B
retepo3urote, obecneunBasi paBHOLEHHbIN BKNag B hopMmupoBaHne deHoTuna

Kak Ha3blBaeTCs HenposiBieHMe MyTaHTHOrO reHa y HEKOTOPbIX ero HocuTenen B nonynaunm?

1) OkcnpeccnBHOCTL; 2) MNMeHeTpaHTHOCTbL; 3) JlTabunbHOCTb

Kak Ha3blBaeTCcs opraHu3m, y KOTOpOro OTCYTCTBYET 0fHa Xpomocoma?



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

1) MoHocomuk; 2) Hynnucomuk; 3) Tpucommk
YKaxute npasunbHble OTBeTbl. Kakue u3 HWXKenpuBedeHHbIX FeHOTUNOB MOXHO OTHECTU K
asTononunnoungam? 1) AABB; 2) AABBCC; 3) ABC; 4) AAAA; 5) AA
YKaxute nonoxeHus, BepHole gna SOS-penapaumm:
1) Mpoucxoaut po pennukaumm OHK; 2) OTHocutca K noctpennukatueHou; 3) CeasaHa cC
yAaneHneMm noBpexXAeHHbIX HYKNeoTMaoB C Mnocrneaylowmum 3actpavBaHvem “Gpewn”; 4) 3To
penapauusi, “CKNoHHas K owmnbkam”
K kakoMy TNy MOBUMbHbBIX FEHETUYECKMX NIEMEHTOB OTHOCUTCH BUPYC capkoMbl Payca?
1) TpaHcno3soH; 2) PeTpoTpaHCno3oH; 3). Is-anemeHT
PerynatopHble y4acTku reHa, ocnabnsiowme ero akTMBHOCTb, Ha3bIBalOTCSA:
1) OHxaHcepsbl; 2) MogudukaTopsl; 3) CanneHcepsl; 4) NMpomoTopsbl
Kakve 13 Hmxe nepevmcrneHHbIX y4acTKOB XPOMOCOMbI SABMSAKOTCH reHETUYECKU HEaKTUBHBbIMN?
1) QyxpomaTtuH; 2) MHTpOHBI; 3) 3K30HbI; 4) MeTunuposaHHble yyacTkm JHK
CwuHTes 6enkoB Tennosoro woka (BTLL) B oTBET Ha NoBbIWWEHNE TemMNepaTypbl — 3TO:
1) Mytaums; 2) MexaHuam agantnBHon mogudpmkaumm; 3) Heobpatmumbln npouecc
Kakne cnocobbl pekombuHaumm y 6aktepui Bbl 3HaeTe?
1) TpaHcdopmauus; 2) Tpancaykuus; 3) KoHbtoraumsi; 4) MenoTuvecknin KpoccuHroBsep; 5)
TpaHcnsauma
Kakve Tunbl KpOCCOBEPHLIX rameT COOTBETCTBYIOT reHoTuny AD//ad?
1) ad; 2) aD; 3) Ad; 4) AD
YKaxuTe TUMnbl HacneaCTBEHHON U3MEHUYNBOCTH.
1) MogudmkaumoHHas; 2) KombuHatuneHas; 3) MytaumoHHas; 4) OHToreHeTuyeckas.
Kakve 13 HmxenpueegeHHbIX reHOTUMOB MOXHO OTHECTU K aBTononuniongam?
1) AABB; 2) AABBCC; 3) ABC; 4) AAAA; 5) AA; 6)CCC
Onpegenute, Kakoe 4YUCnO Ternew MNOfIOBOro XpoMaTvHa MOXHO OBHapyXuTb B GOMbLUMHCTBE
NMHTepdasHbIX s4ep ngen co cneaywmMmn KapuotTunamm:

1) 46, XX; 2) 46,XY; 3) 47, XXY; 4) 48 XXXY; 5) 45,X; 6) 47 ,XXX; 7) 48, XXXX

Ykaxxume coomeemcmeusi

1 YKkaxunte cooTBETCTBUS

lpynnel kposu eHomunbi, ux Omeem
onpedensowue

1. AB (IV) a) IAA v

2.0(l) 6) A8 \

3.A () B) 191° \

4.B (Il r) [Bo \

2. YKaXnTe COOTBETCTBMS.

lNoHsamue OrnipedeneHue

1. Pennukauuns a) YBenu4yeHne yncna Konui reHos, konmyectea [AHK

2. AmMnnundukaums 6) Cuntes HK Ha maTpuue PHK

3. ObpaTHas TpaHcKpUnuumns B) CuHtes PHK Ha maTpuue OHK

r) YasoeHve OHK

Hamb nucbMeHHbIU omeem

1.
2.

3.

HanuwuTte dpopMynbl roMo3uroT No 04HOW 1 ABYM napam reHos

Kak HasblBaeTcs XxpoMOCOMHasi abeppauuns, CBA3aHHas C NepeHOCOM yyacTka OAHOM XPOMOCOMbI
Ha Opyryto (HEroMosIOrnMYHy0)?

Kakon non siBnsieTcs roMoraMmeTHbIM y NTul, 1 6aboyek?

Kak HasbiBaeTCA CMHOPOM Yy 4erioBeka C KOMMSIEKCOM MOSIOBbIX XpOMOCOM XXY? Ykaxute
chbeHOTUN — MyKCKOM (J') MK KEHCKMIA ()?

Y notomcTtBa 60MbHbIX XOpeen eHTUHITOHa NPOUCXOANT YBESNMYEHUE YnCna TPUHYKNEOTUOHbIX
NMOBTOPOB, yCUNeHne TshkecTn 3abonesaHna n 6onee paHHee ero nposieneHune. Kak HasbiBaeTcs
370 ABneHne?

Hante onpegeneHue noHatuio MEH. Kakne Tunbl reHOB Bam M3BECTHbl (HA30BUTE HE MeHee
Tpex).

UT0 03HavaeT BblpaxeHue “I'eH 1 ero NpoAyKT KONIMHeapHb!™?

YT0 Takoe “numnt Xendnuka’?



9.

10.
11.
12.
13.

14.

KTo 1 Ha kakom 0b6bekTe BnepBble OTKPbIT MOBUITbHbIE FrEHETUYECKNE anemMeHThl? K Kakomy Tuny
MI3 oHn oTHOCATCA?

Kak HasblBalOTCA CUrHanbHble MNOCneoBaTenbHOCTU reHa, ykasblBalowume, rae HayvnmHaeTcs
TPaHCKpUNUMSA U rae OHa 3akaHYnBaeTca?

MoryT nn y aykapuoT C OAHOr0 reHa CYMTbIBaTbCSA HECKONbKO pasHbix 6enkoB? OTBET NosiCHUTE.
Mpun KakoM TMNe B3aMMOLENCTBUS FTEHOB OAMH reH BrMsieT Ha NPOSABIEHNE BCEX OCTaNbHbIX?

Kak HasblBaeTcs BEPOATHOCTb (4acToTa) NposiBNEHUS MYTaHTHOroO deHoTuna cpeaum ocoben
nonynsaumm, HecyLLMX AaHHY0 MyTaumio.

Kaknm coyeTaHmem A0epHbIX n MUTOXOHAPUANbHbIX reHoB obecneymBaeTca
uMTonnasMaTnieckasi My><ckast CTEpUNbHOCTb Yy pacTeHun? Hanuwwnte doopmyny.

Pa6oma c pucyHkom.

1.

Ha cxeme wu3006paxeH npumep perynaumm TPaHCKPUNUUMU reHa 3ykapuoT C  MOMOLLbIO
3HXaHCEepHbIX yyacTkoB. [MognuwmnTte Bcex “y4aCcTHUKOB” WM yKaKUTE MOCNEeACTBUS perynsiumm
(3anonHuTEe NPonyckn, NOMeYeHHble MHOroToumsmMu). Kakue BblAENSAT TUMbl 3HXaHCEPOB MO
cnocoby perynaunn?

Ha kakom wu3 pucyHkoB (A, B unm C) un3obpaxeH MOOUNbHBLIA FEHETUYECKUN SNEMEHT?
MoanuwunTe ero cocTaBnswLWMe, MWCMOMb3yd Hymepauuio, yKasaHHyl Ha pucyHke. Kakue
depmeHTbl ncnonb3yT MIMO onga cBoero nepemeLleHns?

Kakon npouecc nsobpaxeH Ha pucyHke? B yem cyTb aTOro npouecca?

MNognuwmnTe BCe COCTaBnAOWME NTAKTO3HOro ornepoHa. icnonb3ynte HyMmepaumio, yKasaHHY Ha
pucyHke. [Insa kakmx opraHM3MOoB OH XapakTepeH?

CumyauyuoHHble 3adayu

1.

OpgHa wun3 uenen OHK wmmeet cnegyiowmi nopsgok HykrneotvgoB: A C G T A . Ykaxute
nocrneaoBaTenbHOCTb HYKIEOTUAOB B KOMMAEeMeHTapHoON (MaTpuyHon=cmbicnoson) uenu OHK n
nocnenoBaTesibHOCTb HYKNeoTua0B MPHK, CUHTE3NPOBAHHOM c aToN uenm.
5-ACGTA-3

B comaTtunyeckux krneTkax KanycTbl yCTaHOBNEHO 36 xpomocom BMecTo 18. Oxapaktepusynte aTy
MyTauumio.

C «Kakon wMyTauMem CBA3aHO MPOUCXOXAeHMe KapuoTuna Buaa Homo sapiens oT
YyenoBekoobpasHoro npeaka? Yto nponcxoanT B 3TOM crnyyae?

B reHome opraHuMama B pesynbtate AeNCTBUS TOKCMHOB NPOoM3oLLna XPOMOCOMHas NepecTponka
Mexay reHamu, HaxoouMBLUMMUCA B pasHblX Xpomocomax. [locnefoBaTenbHOCTL [EHOB
nameHunacb B nepson xpomocome ¢ ABCDEFGH Ha ABCDEOP, a Bo BTopon ¢ KLMNOP Ha
KLMNFGH. Onpegenute Trn myTtaumn. OTBET NOSCHUTE.

Kakoe 4ncrno xpomMocomM JOMmKeH UMeTb DEePTUNbHbIN TMOPUA pacTeHUI OT cKpeluBaHna suga A
(2n=18) c Bngom B (2n=24). OTBET NOACHUTE.

B reHome opraHuMama B pesynbtate AenCTBUS TOKCMHOB NPOU3oLLna XpoOMOCOMHasA nepecTponka
Mexay ydacTkamu, HaxoAuBLUMMWUCA B pasHbiX xpomocomax. [locrnegoBaTenbHOCTb FEHOB
namMeHunacb B nepeoi xpomocome ¢ ABCDEFGH Ha ABCDEOP, a Bo BTopon ¢ KLMNOP Ha
KLMNFGH. Onpegenute Tnn myTtauun. OTBeT NOsiICHUTE.

KpuTtepun oueHKu:
«OTNNYHO» BbICTABNSAETCA CTyAEHTYy, ecnu OH HabupaeT 6Gonee 85% OT MakcMManbHO

BO3MOXHOro 6anna 3a TecT.

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

BO3MOXHOro 6anna 3a TecT.

«YOOBMETBOPUTENBHO» BbICTABMSETCA CTYAEHTY, ecnun OH HabupaeT oT 45 pgo 64% ot

MaKkcMmMmaribHO BO3MOXHOro 6anna 3a TecT.

«HEeY[0BNETBOPUTENBHO» BbLICTABNSAETCA CTYAEHTY, €cnu OH HabupaeT MeHee 45% ot

MaKcuMarnbHO BO3MOXHOro 6anna 3a TecT.

20.1.4 Tembl pecbepaToB (NpumMepbl):

1. 3aKOHOMepHOCTI/I HacnegoBaHUA NpPU3HakoB B nonynaumnax opraHn3MoB.
2. CI/IH,D,pOMbI HacneacTBEHHbIX 3aboneBaHnn Yy 4yenoBeKka N MexaHn3mMmbl X BO3HUKHOBEHUA.

3.

MoaundunkaumoHHasa N3MEHYMBOCTb U HOpMa peakLmn.



4. [posoduna Kak Knaccuyeckuin o6bEKT reHEeTUYECKUX NCCrea0oBaHNIA.

5. KapTunpoBaHue reHoB. 'eHeTnyeckme, UMTonorndyeckme n msmyeckme KapTol XPOMOCOM.

6. leHeTudeckas npupoaa uuTonnasMaTudeckorm Myxckon ctepurnbHocTn (LMC) n ee 3HayeHue
Ona cenekuun pacteHun.

7. TeHOMHble MyTaumn: nNOMIMNIOUANSA, e€ee 3HadeHwe And cenekunmnm pacTteHuin. ABTO- U
annononunnouapl. Annononunaouvamst kak cnoco® npeogoneHus ©Oecnnogus  OTAanNEeHHbIX
rmbpuaoB. PecuHtes BMaoB. [NpoucxoxgeHne KynbTYPHOW NWEHULbI.

8. XpOMOCOMHble MyTauuMM u ux Tunbl. PobepTcoHoBCKMe TpaHcrokauuu. «dPunagensdguinckas
XpoMocomay.

9. leHHble MyTauuUn: NX TUMbI, FEHETUYECKME NOCNEaCTBUS.

10. Cnoco6bl penapauun nospexgenun OHK. HacnepctBeHHble 60ne3Hn 4YenoBeka, CBsI3aHHble C
HapyLleHneM cucTemM penapaumn.

11. MobunbHble reHeTU4YecKkMe anemMeHTbl MPOKApUOT U 3yKapUOT: TUMbl, CTPYKTypa, reHeTu4eckue
nocneacTBusa U MexaHu3Mbl TPAHCMO3MLMN.

12. KoHgopmauunoHHble MaTpuubl. [NproHM3aumsa n NnpuoHHbIe 6onesHun.

13. cnonb3oBaHWe 3HaHWA O reHeTU4eckoM Koade Anst obbsicHeHus adpdekTa MyTaumm (HOHCEHC-
MyTauuun, CEUMCEHC-MyTaumMm, MUCCEHC-MyTauun, COBUTN PaMKN CHUTLIBAHUS).

14. OnepoHHas perynsumst 4eNCTBUS reHoB y NPOKapuoT (Ha NPMMeEpE NakTO3HOro onepoHa). Cxembl
HeraTMBHOIO M MO3UTMBHOIO KOHTPOMSA 3KCNPECCUnN reHoB.

15. OcobeHHOCTM perynsaumm aKCnpeccumn reHoB aykapuoT. Mprmepbl perynsauun akTMBHOCTU FeHOB
Ha ypOBHE TPaHCKPUNUUWN. DHXaHCcepbl 1 canneHcepbl. HCynaTopbl.

16. Perynauma akTMBHOCTW TE€HOB Ha MOCTTPaHCKPUNUUOHHOM YypoBHe (PHK-uHTepdepeHuuns).
Perynsaums TpaHCcnauumn ¢ noMoLLbo aHTUcMbIcrioBon PHK

Kputepumn oueHku:

«3a4TEeHO» CTaBUTCA CTYAEHTY, €Cnv OH packpbin Temy pedepaTa, onvpasicb Ha COBPEMEHHbIE
nccrnenoBaHnsi, B TEKCTE OTCYTCTBYHOT opdorpadhmyeckme n CUHTaKCUYeckme OWmnbKM, CTUNMCTUYECKNX
norpeLLuHocTen, cobnogeHbl TpeboBaHMst K ODOPMIIEHNIO.

«He 3a4yTeHO» CTaBUTCA CTYOEHTY, eCniM OH He packpbin Temy pedepaTta, odopmun ero
HeGpeXxHo, ¢ oLmnbkamu.

20.1.5. NpumMepHbIe TeMbl AOKNAAOB C Npe3eHTauuen
1. Obwan xapakrepucTnka MetTadn3nyeckoro nepnoga B pa3BuTUM eCTECTBO3HaAHUS.
2. CoumnanbHO-UcTopnyeckne Npeanochisiku pasBUTUS HayYHOW CUCTEMATUKM B 3NOXY NepBOHAYanibHOro
HakonneHnsa maTtepuana (coop n onucaHne hakToB, NepBbIe NOMNbITKX Kriaccudukaumm).
3. HayyHble ocHOBbI cucTeEMaTuKK, 3anoxeHHble K. JInHHeem.
4. Barnagbl K. JlnHHesa Ha npowucxoxgeHwe opraHudeckoro mupa. OtctynneHue K. JlnHHes oT
npeacTaBneHnii 0 NOCTOSIHCTBE BMAOB NoA AaBreHnem akTniyeckoro marepmana.
5. X KioBbe.
7. KoHuenuuun npedopmmuama n anureHesa.
8. 3apoxaeHne ngeun TpaHcdopmmama (Ha npumepe pabot XK. BroddoHa, 3. JapsuHa n 3.K. CeHT-
Wnepa).
9. bopbba TpaHchopmmama ¢ kpeaunoHnamom (Ha npumepe amckyccumn 3.K. CeHT- Unepa ¢ XK. KioBbe).
10. OBontounoHHoe yyeHne XK.b. Jlamapka. 3HaueHne apontounoHHon Teopun XK.b. Jlamapka ¢ nosmumm
COBpPEMEHHON Bronormmn.
11. CounanbHO-3KOHOMUYECKNE N €CTECTBEHHOHAYYHbIE NPEeanoChbIfiKM BO3HUKHOBEHUS 3BOSOLIMOHHON
Teopumn Y. JapsuHa.
12.. ®opmupoBaHue Y. [lapBuHa Kak 3BONOLMOHMKCTA.
13. BceobLlWHOCTb ABNEHUA U3MEHYMBOCTU M onpeferieHne 3toro noHAtTus Y. OapsuHom. Popmbl U
NPUYUHBI U3MEHYMBOCTU NO Y. [lapBUHY, NX 3Ha4YEHE ANS 3BOMOLMM.
14. Y. [lapBvH O COOTHOLLEHMM N3MEHYMBOCTU N HacnencTeseHHocTu. Lnpokmne 0600LeHms no Bonpocy
HacneacTBEHHOCTMW.
15. ®opMbl UCKYCCTBEHHOro OTOOpa W WX NpUMEpPbl U3 MNPaKTUKM  cenekumn. 3HadeHue
Gecco3HaTenbHOro 1 MeToANYECKoro oTbopa B Nopoao- 1 CopToobpasoBaHUN.
16. OTkpbIiTMEe Y. [apBuMHOM 3akoHa 60pbOLI 3a CyLleCTBOBAHWE U LUMPOKUIA CMbICH, BKNa4blBaeMbli B
370 noHATME. OCHOBHble opMbl 6OpbbbLI 3a CyLecTBOBaHWE M UX 3HA4YeHWe AN 3BOMIOLMOHHOIO
npouecca
17. OTKpbITME Y. [JapBMHOM eCTEeCTBEHHOIO O0TOOpa, ero OTNMYNE OT UCKYCCTBEHHOIO.



18. PacxoxgeHue npusHakoB (OUBEPreHuuns) n MexaHnambl BgoobpasoBaHus.

19. NonoBor oT6OpP KaK YaCTHbIV Cyvar eCTeCTBEHHOro otbopa.

20. OcHOBHble NonoxeHus yyeHuns Y. [lapsuHa u ero BNMsHUE Ha pa3sutme Guonorum.
21../cnonb3oBaHne NaneoHTONIOrMYECKMX METOAOB ANS AoKasaTesfbCTBa 3BOMOLMM OPraHNUYecKoro
Mupa (Mckonaemas netonucb, Guoctpaturpadums, nepexoaHblie hopMbl, NANEeoHTONorM4eckne psaabl).
22. 3aKOHOMEPHOCTN reorpadnMyecKkoro pacnpoCcTpaHeHUs1 U pa3MeLLEHMS XMBbIX OPraHM3MOB U KX
coobLecTB Ha 3emne.

23../cnonb3oBaHne Mopdosiormiecknx n amMbpuonormdecknx MeTodoB A1 LOoKa3aTenbCTBa CXOACTBA
N pasBUTUS OpraHNYecknx opm.

24. Bknag cMctemMaTukn B 3BONIOLMOHHOE y4YeHune (Koppensaumnsa n nepapxus npusHakos, pOLOCNOBHbIE
OpeBa, nepapxusi BHyTpUBMOOBbLIX rPYNM, KOHLENUNs NONUTUNMYECKOro Buaa, nepexogHblie dopmbl).

25. BnusiHne OTKpbITU B 06nactu reHeTukn, GMoxMMum 1M MOMneKynspHon Guonorum ans passuTms
npeAcTaBneHnn 0 eaNHCTBE OPraHMYeckoro Mmpa u ero 3BOSOLMOHHbIX Npeobpa3oBaHusaX.

KpuTepum oLeHKu:
OTNUYHO - CTYOEHT yCBOMNM TEMY, F(PAMOTHO U MO CYLLEeCTBY usnaraeT ee, onupasach Ha 3HaHUS OCHOBHOM
nuTepaTypbl; CBA3bIBAET 3HAHMA C NPAKTUYECKON AeATeNbHOCTbIO; apryMeHTupyeT HaydHble
nonoxeHus; genaet BbiBOAbl W 0006LWleHMs; BnageeT CUCTEMOW OCHOBHbIX MOHATUA. WmeeTcs
odhopMIeHHasa npeseHTaums.
XOpoLWo - CTyAEeHT yCBOWU TEMY, FPaMOTHO U NO CyLLeCTBY M3naraeTt ee, onmpascb Ha 3HaHUA OCHOBHOWN
nuTepaTypbl; CBA3bIBAET 3HaHUA C MNPaKTUY4ECKON OeATeNbHOCTbI; apryMeHTUpyeT HayuHble
nonoXxeHus; genaeTt BbiBOAbl M 0000LWEHNs; BnageeT CUCTEMOM OCHOBHbLIX MOHATMI. [lpeseHTauus
OTCYTCTBYET.
YOoBnNeTBOpUTENBHO - CTYAEHT u3naraet TeMy JoKnaga, onvpasicb Ha 3HaHUS OCHOBHOW NMTepaTypbl.
lMpeseHTaumnsa oTcyTCTBYET.

TexHonorusa npoBeaeHuA. Tekyllaa aTtTectaums NpoBOAUTCS B COOTBETCTBMM C [lonoxeHnem o
Tekylen artrectaumMm obyyarwmxcsa no nporpaMmam  Bbicliero ob6pasoBaHus BopoHexckoro
rocy4apCTBEHHOro yHMBepcuTeTa.

TekyLwasa atTectaums npomssoauTca B popmax:

- MMCbMEHHBbIX paboT (pedeparthbl);

- MPaKTUYECKNX 3adaHNI;

- TecTUpoBaHUA MNPOBOAMTCA C MWCMOSMb30BaHNEM  JNEKTPOHHbIX  y4eBbHO-MeTOANYECKUX
KOMIIEeKCoB https://edu.vsu.ru/course/view.php?id=6904 "
https://edu.vsu.ru/course/view.php?id=11767 no BCeM TemMaM JEKLMOHHbIX N NabopaToOpHbIX 3aHATUN.
TectupoBaHue BkrtoyaeT B ceba pasHOypoBHeBble 3agaHusa (BOMpockbl, paboTy C pucyHkamu,
CUTYaLMOHHbIEe 3adayun), NO3BOMSKOLWME Nydle OueHUMTb 3HaHua obydatouwlerocqa. [na otBeta Ha
BOnpocbl TpebyeTcsa 3HaHME maTepuana NekUMOHHbIX 1 NabopaTopHbIX 3aHATUMI, a Takke maTepuana,
pPEKOMEHLO0BAHHOIO 41151 CAMOCTOATENbHON paboThl.

Kputepumn oueHnBaHusa npveefeHbl Bbiwe. [pyn oueHMBaHUM NCNOMb3YHTCA KONMYECTBEHHbIE U
KayeCTBEHHbIE LUKarnbl OLEHOK.

Tekywan atrectaums sBnsieTca obA3aTenbHOW, ee pes3ynbTaTbl OLeHMBalOTCA B GannbHOW
CUCTEME 1 NO peLLeHnto kKadeapbl MOryT ObiTb YYTEHbI NPU MPOMEXYTOYHOM aTTecTauumn oby4atoLmnxcs.

KoHTponb pesynbTaToB camoctosTenoHon paboTbl (CP) obyyalowmxcsa npoBOAUTCH B XO4e
npoBedeHnsa nabopaTopHbIX 3aHATUA (YCTHBIN OMPOC, BbINOSIHEHME U caadva nabopaTtopHbix paboT) u
Tekywen aTtrectaumm (HanucaHue pedpepatoB). Tekywas artrectauusa obecnedvBaeT NPOBEPKY
OCBO€EHUs1 y4eBHOro Mmatepmana, nNpuobpeTeHns 3HaHW1, YMEHUA N HABbLIKOB B NpoLiecce ayanTOpHON U
CaMoCTOSATENBbHON PaboThI.

20.2. NpomexyTo4Has aTtrecrayms

lMpomexyToyHas aTtTectauns Mo AUCUMMIIMHE OCYLeCTBNAeTCS C MOMOLbI  CReayroLmnx
OLEHOYHbIX CPeaCTB:

- BOMPOCOB K 3a4eTy C OLeHKOM

- KomnnekT pasHOypOBHEBLIX 3a4aHnin

20.2.1. MNepe4veHb BOMPOCOB K 3a4eTy C OLLEHKOM:


https://edu.vsu.ru/course/view.php?id=6904

1. 3agaun, atanbl pasBUTUS U OCHOBHble MeToAbl reHeTukn. OcHoBHble 3acnyru . Mengens, T.
MopraHa.

2. [okasaTtenbcTBa reHeTnyeckon ponu HykneuHosblx kucnot (OQHK n PHK). Ctpyktypa OHK.
Ceowctea [JHK kak cybcTpaTa HacneacTtBeHHOro matepuana.

3. LuTonormnyeckme n MonekynspHble OCHOBbI HACNeACTBEHHOCTH.

4. [MpuHuunbl rMBpPMAONOrMYecKoro aHanusa. 3aKOHOMEPHOCTW HacrefoBaHWUs MPU3HAKOB,
ycTtaHoBneHHble . Mengenem. AHannanpytoLlee ckpelumnsaHue. NpaBnno «4NCTOTbl raMeTy.

5. leHeTndeckne nNOHATMA: annenb, annefnbHble U HeannenbHble reHbl. MHOXeCTBEHHble
annenu. Twunbl B3aMMOAENCTBUS  anmnenbHblX [EHOB: MOMHOE  OJOMWHUPOBaHWE, HenorHoe
AOMUHMPOBaHWNe, CBEPXAOMUHMPOBaHWE, KOAOMUHMPOBAHKE.

6. eHOTMN Kak cuctema B3aMMOLEMWCTBYIOLIMX FEHOB. TuMbl B3aMMOLEWCTBUS HeannenbHbIX
reHoB (KoMMnremMeHTapHOCTb, anucTas, nonuvepus). MNnenotponus.

7. HacnepoBaHve npu3HakoB, CLENfeHHoe C Monom (akcnepumeHT MopraHa). emMmnsmnrotHoe
COCTOSiHME reHoB. [lpymepbl MNpPU3HaKOB, CLENMEHHbIX C MOSIOM Yy 4ernoBeka, OCOBEHHOCTU UX
HacnegoBaHus.

8. OCHOBHbIE MONMOXEHNA XPOMOCOMHOWN TeOpUM HacneacTBeHHOCTU. OWMBOYHOCTb OTAEMbHbIX
nonoxeHumn, cpopmynmpoBaHHbix T. MopraHom, ¢ TOYKM 3peHust coBpeMeHHOW Guonorun. MpuHumnbl
NMOCTPOEHUS FEHETUYECKMX KapT XPOMOCOM.

9. KpoccuHroBep Kak npuyMHa HapyweHusa cuenneHus. MenoTudeckmin n  MUTOTUYECKUIA
KPOCCUHIroBep, X reHeTu4eckme nocnencTBus; UCNoNb3oBaHNe A5 KapTUPOBaHUSA FeHOB.

10. N'eHeTHYecKkne, UMTONOrMYECKME N (PUNYECKME KapTbl XPOMOCOM.

11. BocnpoussegeHue reHeTndeckon nigopmauun — pennukaums JHK y npokapmoT 1 aykapmorT.

12. OcobeHHOCTM pennnKkauumn TENOMEPHbIX Y4aCTKOB NTMHENHBIX XPOMOCOM 3yKapuoT.

13. lNon Kak reHeTU4Yeckn AeTEPMUHMPOBAHHbLIN NPU3HaK. TuUnbl oNpegeneHns nona y aykapuot
(MporamHoe, CMHraMHOE 1 anNuramHoe onpeaerieHre nona).

14. XpOMOCOMHbIN MexaHu3M onpeaeneHnsa nona Ha npuMmepe Jenoseka. HacnencTBeHHble
6GonesHn YenoBeka, CBA3aHHbIE C HAPYLLEHUSIMWN B CUCTEME MOJTOBbIX XPOMOCOM. VX untoamnarHocTuka.

15. MexaHn3m onpegeneHnsa nona y oc u n4yen. banaHcoBas Teopus onpedeneHvsl nona y
aposodunbl no K. Bpuaxecy. OTKNOHEHUs, CBA3aHHbIE C HapyLleHWEeM MeXaHW3MOB ornpeaeneHus
nona.

16. HexpomocomHas HacnencrtBeHHOCTb. [1nasmoH 1 nnasmoreHbl. HacneactBeHHble 6onesHn
yenoBeka, CBA3aHHbIe C MyTaUMsMN NNa3MOreHoB.

17. l'eHeTHYeckasn npupoga untonnasmaTu4deckon myxckon ctepunsHoctn (LUMC) n ee sHadeHne
Ona cenekunm pacteHun.

18. MogudukaumoHHas wn3aMeH4YMBoCTb. Hopma peakuuun. AganTuBHble MoaudMKauun U
Mopdo3bl. [eHokonuM 1 heHokonuw.

19. KombuHaTMBHass M MyTauMOHHas W3MEHYMBOCTb. JMUreHeTnyeckas W3MEHYNBOCTb.
[(MCTOHOBBLIN KOA.

20. 'eHOMHbIe MyTauuu: rannovansa n adeynnongus. Npumepbl MyTaUMOHHOW U3MEHUYNBOCTU Y
yernoBeka.

21. TeHOMHble MyTauuu: NONMNAOUAMS, €€ 3HadYeHue ANns cenekumm pacTteHuin. ABTO- U
annononunaoungbl. Annononunaonaus Kak cnocob npeogoneHus 6ecnnogus otganeHHbIX rmépuaoB
(onbiTel I.[0. KapnedeHko). PecnHTes BugoB. NponcxoxgeHue KynbTYPHOW MEHNLbI.

22. XpOMOCOMHbIE MyTaumm n ux Tunbl. PobepTcoHoBCKNe TpaHcrokaumu. «dPunagensdunckas
XpOMOCOMay.

23. [eHHble MyTauun: UX TUNbI, FEHETUYECKME NOCNeaCTBMS.

24. Cnocobbl penapauun nospexaeHunn OHK. HacneacteeHHble 6one3Hn YenoBeka, CBs3aHHbIe
C HapyLleHeM cucTem penapauuu.

25. CoBpeMeHHasa Teopus reHa. Tunbl reHoB. Mo3anyHoe CTpPOEHME [EeHOB Yy 3YyKapuoT.
AnbTepHaTUBHLIN CAMANCUHT.

26. MobunbHble reHeTU4eckMe anemMeHTbl NPOKapuMoT W 3yKapuoT: TuMbl, CTPYKTypa,
reHeTM4yecKkne NocrneacTBusa N MexaHn3Mbl TPAHCNO3MLMN.

27 MaTpuyHaa aKkTMBHOCTb [EHOB. TpaHCKpunuus y MpoKapuoT W 3dykapuoT. [lpoueccuHr,
cnnancuHr MPHK.

28. Tlytm nepeHoca reHeTuyeckon wuHgopmaumm B knetke. O6paTHaa TpaHCKpUNUMS.
PeTpoBupyckl. KoHdopmaunoHHble maTpuubl. MNproHnsaumsa n npuoHHbIe GONE3HMN.

29. KoaupoBaHve reHeTU4eckonm WHpopMaumm (reHeTUYyeckuin Koa W ero CBOWCTBA).
Mcnonb3oBaHue 3HaHW O reHeTU4eCcKoM Koae Ans obbacHeHus adhdekta MyTauun (HOHCEHC-MyTauum,



cerIMCeHc-MyTaunm, MUCCEHC-MyTauuMu, COBWUI  pPaMKW  CUYMTbIBaHWS).  JKCMaHCuMa  4ucna
TPUHYKNEOTUAHbIX NOBTOPOB U aHTMUMMNALMS.

30. OnepoHHasa perynsauma OEencTBUst TEeHOB Y MPOKapMOT (Ha NpuMepe NakTO3HOro OrnepoHa).
CxeMbl HeraTMBHOIO U MO3UTUBHOIO KOHTPOISA 3KCMPECCUN FreHOB.

31. OCOBEHHOCTM perynauumnm 3KCNpeccun reHoB 3aykapuoT. [pumepbl perynaumm akTMBHOCTU
reHoB Ha YPOBHE TPaHCKPUNUUN. SHXaHCepsb! U canneHcepbl. MHCynsaTopbl.

32. Perynauus akTMBHOCTU FEHOB Ha MOCTTPaHCKPUNUUOHHOM ypoBHe (PHK-nHTepdepeHums).
Perynaums TpaHcnauum ¢ noMoLLbio aHTucmblicnoson PHK.

MpuMep KOHTPONBLHO-U3MEePUTENLHOrO MaTepuana

YTBEPXOAIO

o 3aBepaytoLlyii kacheapon

S AEREETIAKN, LUTONOrNN U D5OMHXKEHEPUN
FADE L ¢ L& > BH. Kanaes

CneuuanbHocTe _ 06.03.01 buonoeusi
OvcuunnuHa_ FeHeTtuka u aBonoumsa (61.0.31)
Bua koHTponsi _ 3a4veT C oueHKom

Bug attectauum _ npomexyTouHas

KoHTponbHoO-namepurtenbHbin matepmnan Ne5

1. MeHoOTUN Kak cMcTeMa B3anMOAENCTBYIOLMX reHOB. Tunbl B3aMMOAENCTBUS annenbHbIX U
HeannenbHbIX FeHOB, X MONEKyNsipHble MeXaHU3Mbl.

2. MoGunbHble reHeTU4Yeckne anemMeHTbl MPOKAPMOT U 3YKapUOT: TUMbl, CTPYKTYpa, reHeTu4eckme
NocrneacTBUSE U MeXaHWU3Mbl TPaHCMO3ULUN.

Kputepuun oueHKu:

«OTMNYHO» BbICTABNAETCH CTYAEHTY, eCnv OH packpbiBaeT BOMPOCHI NO TeMe buneta n otsevaet
Ha 4ONOSHUTENBbHbIE BOMPOCHI.

«XOPOLLO» BbICTABMNSAETCA CTYAEHTY, €CrM OH packpbiBaeT BOMpPOChl GuneTa, HO HEe OTBEYaeT Ha
HEeKOTopble AONOSIHUTENbHbIE BOMPOCHI.

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

«HEeya0BMNeTBOPUTENBbHO» BbICTaBIAETCA CTYAEHTY, €CN OH He pacKpbiBaeT TeMbl MO BONpocam
f6uneTta n He oTBEYaeT Ha AONOSTHUTENbHbIE BOMPOCHI.

20.2.2. NMpMepHbIA KOMMIEKT pa3HOYPOBHEBbIX 3agaHNN
Bonpocsl ¢ 86160pOM 00HO20 UsU HECKOJIbKUX MpasusibHbIX 0mMeemos
1. KTo BBEN B HAayKy TEPMUH «3BOMOLMA» ?

a) Wapnb BoHH3

0) Yapnb3 JapsuH

B) XKaHn Batuct Jlamapk
r) Kapn JlnHHen

a) ApuctoTtenb

e) XKopx KioBbe

X) MnatoH

3) JNykpeuwnin Kapp
2. Kakne wu3 HwKenepeyucrieHHbIX [OoKa3aTenbCTB 3BOSMIOLMOHHONO Mpouecca OTHOCATCA K
Guoreorpaduyeckum?

a) nckonaemble nepexoaHble popmbl

06) naneoHTonorn4yeckme psabl

B) cpaBHeHune Gnopbl U ayHbl pasHbiX reorpaddnyecknx Mect
r) XWBOTHbIE PENUKTDI

a) HannymMe roMosIorMYHbIX OpraHoB

e) Hannyve opraHoB pyaUMEHTOB

X) Hanuyve aTaBM3MOB



3) 3aKOH 3apoAbILLEeBOro CXoA4cTBa

n) NPUHLUN peKkanuTynauumn

K) MoOenunpoBaHme 3BoLMK
3. Kakon wn3 pgpeBHerpevyecknx MbICIUTENEN cuyMTan, 4YTO MCXOO4HOW cybcTaHumen ana passButud
sABnsaeTcs Boga?

a) danec

0) AHakcumaHgp
B) AHakcumeH

r) Fepaknut

a) AMneaokn

e) Hemokput

X) ApvctoTtenb

4. KTo 13 HWKenepevmcneHHblX nccrnedoBaTenen cymTtan, YTO B OCHOBE SBOSOLMOHHBIX U3MEHEHUI
nexart 2 3akoHa: oOLLUMA U YaCcTHbIN?

a) Kapn JluHHen

6) Xopx KioBbe

B) Yapnb3 dapsuH

r Kan Batuct Jlamapk

a) Kopx BrodppoH

e) Yuneam Mapeen

X) Mwuxaunn Bacunbesud JlomoHOCOB
3) OTbeH Kodhdpya CeHT-Unep

n) Kapn ®paHuesuny Pynbe

K) Kapn Bonbd
5. CornacHo CMHTETUYECKOW TEOPUN 3BONIOLMM — INTIEMEHTAP-HOW €ANHULEN 3BOJTHOLMOHHOIO Npolecca
ABNSAETCH ...

a) ocobb

0) nonynsiuns
B) BUA

r ounoreoLeHo3

6. Kak HasblBaeTCs rpynna 3BOSMOLMOHHBLIX TEOPUIA, COrMacHO KOTOpPbIM BUAooOBpa3oBaHne NponcxoauT
OY€eHb CTPEMUTENBHO U MPEPLIBUCTO — B TEYEHNE BCEIO HECKOSBbKMX NMOKONEHUIN?

a) canbTauMOHN3M

06) TUXOreHes

B) KnagoreHe3s

r aHareHes

a) cTacureHes

e) cenekToreHes

X) CUHTEe30reHes

3) Teopust HENTPaNbHON IBOMOLINN

7. Kak HasblBalOT M3MEHEHWe 3JKcrpeccun reHoB 6e3 M3MeHeHWs NepBUYHOW MocrenoBaTenbHOCTU
Hykneotuaos B HK?

a) ANMUHYLNS

06) nonunmnonansauuns

B) amMnnmMdukaums

r) XpomMocomHasi abeppauus

a) anureHeTu4eckasi U3BMeH4YMBOCTb

8. Kak Ha3blBaeTCst 9BONIOLMNA IKOCUCTEM, KOTOpas npoTekaeT ObiCTPO, B HEYCTOMYMBBIX, HAXOOALLMXCA
B COCTOSIHAM Kpu3uca I3KOCMCTEMAX, MCMbITbIBAIOWNX COKpalleHMe BWOOBOrO cocTaBa M rnybokue
N3MEHEHMNS BHYTPEHHEN CTPYKTYpPbI, B YCNOBUSAX OCNAbNEHHOW KOHKYPEHLMN?

a) KOrepeHTHas 9Bosouus
6) HEeKorepeHTHas 3BONIoLUS
B) cpeau OTBETOB HET NPaBUSIBHOMO

9. Kak HasblBaeTcs BOCMPOM3BOAUMOE MHOXECTBO XMBbIX Opra-HM3moB, obragarolimx KOMMIEKCOM
9BOMOLNOHHO YCTOMYMBBIX ANarHOCTUYECKNX MPU3HAKOB?

a) BMA

06) nonynauns

B) poa



r CEMENCTBO

n) noasua

e) nonynauus

X) Knacc

3) ™n
10. Kak HasbiBalOT BMAbl, Hacenswlwme TEPPUTOPUM LENbIX OmMo-reorpadmyeckux LapcTe, obnacren,
NPOBUHLNIA?

a) BWObI-KOCMOMNONUTLI

6) LUMpokoapearnbHble BUabl

B) y3koapearbHble BUObl-3HOEMUKN

r cpeawn OTBETOB HET NPaBUIIbHOMO
11. KoHuenumsa nonnuTMnM4eckoro BMaa OCHOBaHa ...

a) Ha npeacTaBneHUM O CyLlecTBOBaHUM eAMHOro Tuna Buaa. Tun Buaa npeacTtasnseT

cobON KONMMEKUMOHHbIA 3K3eMnnsip (ro-rioTumn), Ha OCHOBAHUW KOTOPOrO BbIMOSIHEHO NMEPBOE OnucaHune
BMAAQ, M KOTOPbIA XpaHuUTCs B repbapum wunm 30010rMdeckoMm My-3ee. PeanbHO CyllecTBylOLune
OpraHM3Mbl MOMYT HECKOMNBKO OT-NNYaTbCA OT TUMOBOIO 3K3eMnsisipa, Torga oTnuynga paccmaTpu-satoTcs
Kak OTKITOHEHMSI OT HOPMbI, Bapuauum

0) OCHOBaHa Ha MpeAcTaBfieHMM O CYLLECTBOBAHMM HECKONb-KMX TUMNoB Buaga. Bce
Bbl€NeHHble TUMNbl AOMKHbI ObITb NPeA-CTaBnNeHbl COOTBETCTBYHOLWMMM KOMNEKUMOHHBIMKU 3K3emnispa-
MW. BMO HEOAHOPOOEH MO BCEM KpUTEpusIM M NpeacTaBnaAeT co-60M cucTemMy HECOBEPLUEHHbIX
TakcoHOB. Bugbl ¢ 6ornee mvnu mMe-Hee LUMPOKMM apeanomM XapaKTepuaylTcsl CIOXHOW TaKCOHOMM-
YeCKOWN, 9KONOrMYecKomn 1 XOponorn4eckom (NPoCTpaHCTBEHHOM) CTPYKTYPOW

B) BEPHbI BCE OTBETHI
12. Kak HasblBaeTCsi MWHMMarbHasi CaMOBOCMPOM3BOASLWAACS rpynna ocoben, Ha MpOTSHKEHUM
3BOJIIOLUMOHHO OJIMTENBHONO BPEMEHW Hacenswasa onpeneneHHoe MNpoCTPaHCTBO, obpa3syto-was
CaMOCTOSITENIbHYIO FEHETUYECKYH CUCTEMY N hOpMUPYLO-LLLass COOCTBEHHYHO SKOSTOMMYECKYHD HULLY?

a) BUO
0) nonynsiuns
B) poa
r CEMeNcTBo
a) cembsi
13. OTMeTbTe 3KONMOrnyeckme xapakTepucT1kn NONynALum.
a) Benu4ymHa (No 3aHNMaeMoMy NPOCTPAHCTBY U YNCIIEHHO-CTU 0coben)
06) BO3pacTHas CTPyKTypa
B) nonoBas CTPyKTypa
r) nonynsaunoHHast MHaMuka
a) NOCTOSIHHAsA HacneaCTBEHHAst FTeTEPOreHHOCTb
e) ANHaMmnyeckoe paBHOBECHE OTAENbHbIX FEHOTUMNOB (annenewn)
X) BHYTPEHHEE reHeTu4Yeckoe eAMHCTBO
14. YT0 iBNSETCA NOCTaBLUMKOM 3fIeMEHTapHOro 3BOMOLMOHHOIO Matepunana?
a) MYTaLMOHHBIV MpoLecc
06) n3onaums
B) NonynsiUMOHHbIE BOSIHbI
r) apend reHoB
a) €eCTeCTBEHHbIN 0T6Op

15. K kakomy KpUTEpUIO BUaa OTHOCAT OCOOEHHOCTM BHELLHErO Y BHYTPEHHEro CTPOEHMS NONEBOM
MbILLN?

a) Mopdonornyeckomy
0) reHeTU4ecKomy
B) 3KOrorn4eckomy
r) reorpagunyeckomy
16. Npumepom BHYTpMBMAOBOM 60pbObI 3a CyLLEeCTBOBAHME SABMAIOTCSA OTHOLUEHUS:
a) YepHbIX TapakaHoB Mexay cobon
6) YEPHbIX U PbDKNX TapakaHOB
B) YepHbIX TapakaHOB C SAOXMMUKaTamu
r) YepHbIX TapakaHOB M YEPHbIX KpbIC

17. Buonorudyeckas nsonsaums obycnosneHa:



a) HebOoSbLLOW YNCITEHHOCTLIO BUOOB

06) HEBO3MOXXHOCTbIO CMapyBaHns U ONI040TBOPEHNS
B) reorpadpuyeckumm nperpagamm
r KOMOMHaATMBHON M3MEHUYNBOCTLIO
18. CxoncTBO (hopM Tena y akyr, UXTMO3aBPOB U AeNbUHOB ABNSETCS NPUMEPOB 3BOSTHOLMN:
a) duneTnyeckon
0) OVNBEPreHTHOM
B) napannenbHomn
r) KOHBEPreHTHOW
19. Nprmepom aHaNOrM4YHbIX OPraHoB SABMAAOTCS:
a) pyka YenoBseka u Kpblrio 6aboyku
06) KONHYKM BosapbIlLIHUKA 1 KOMoYkM Gapbapuca
B) NOBYME NUCTbSI POCSHKM U KOIOYKN 6apbapuca
r) noyeyHble YeLlyn 1 YCUKN ropoxa
20. YT0 sAiBNsieTCca pe3ynbTaTtoM UCKYCCTBEHHOrO oTbopa?
a) o6pa3oBaHne HOBbIX BUAOB
0) obpa3oBaHMe HOBbIX POAOB U CEMENCTB
B) 0Opa3oBaHMe HOBbIX COPTOB PacTEHMI U NOPOL, XXUBOTHbIX
r dopMMpoBaHMe NpPUCnocobneHnn
21. KakoBbl Npn4nMHbI MHOroobpasmsi BUgoB B npupoge?
a) CE30HHbIE M3MEHEHNS B aKOCUCTEME
6) nNpmncnocobneHHOCTbL OPraHM3MoB K cpefe obuTaHus
B) HacneacTBeHHasi UAMEHYMBOCTb M €CTECTBEHHbIN 0TOOpP
r) MOAMMUKALMOHHAA U3BMEHYMBOCTb U UCKYCCTBEHHbIN OTOOP
22. Npumep dmsmonornyeckon agantaumm?
a) dopma Tena y 6oromona
0) BNageHne B CNsAYKy Mmensens
B) Kontoudkn 6apbapuca
r MUMUKPUS
23. YTo aBnseTcsa rnaBHON OBWXKYLLENA CUITON 3BOMOLUNT
a) HacneaCcTBEHHOCTb.
6) HeHacneacTBeHHas N3MEHYNBOCTb.
B) HacneacTBeHHast USMEHYMBOCTb.
r) €eCTeCTBEHHbIN 0THOP.
24. [lnkum npegkom fowagn saBnsieTca
a) TapnaH
6) Ty
B) nama
r apxap
25. B 0CHOBY CUHTETMYECKON TEOPUM IBOMOLIMM ObININ NOMOXEHbI:
a) npuHumn rpagauumn X.b.Jlamapka
0) Teopus ectectBeHHoro otéopa Y.[JapsuHa
B) Teopus HomoreHesa J1.C.bepra
r) Teopusa carountennsl N.,MeuHnkoBa

3adaHus Ha ycmaHoerneHue «BepHO fiu ymeepxxoeHue?»

1. TlaneoHTonornyeckme meToabl He MOryT ObiTb MNPUMEHEHbl, Kak MpaBuUMo, MNpu U3yYeHUU
MUKPO3BOSTOLIMOHHBIX MPOLECCOB.

2. CornacHo CUHTETMYECKON TEOPUM SBOMOLIMM SBOSTHOLMSA MMEET HEHaMNPaBIEHHbIA XapakTep.

3. Teopusa abuoreHesa — yTBepgaeT HEBO3MOXHOCTb MPOUCXOXAEHUS XKNBOTO U3 HEXMBOTO.

4. Mo o6bemMy reHoMa aykapuoT Hemnb3sa caenaTh 3aknioveHne O CIOXHOCTN OpraHu3aunm

5. 3OnemeHTapHOe 9BOMIOUMOHHOE HABMEHWME — AnuTenbHoe, HeobpaTMMOe U BEKTOPU3OBaHHOE
N3MeHeHne NonynsauMoOHHOro reHodoHaa.

Bonpoc ¢ pazsepHymbiM omeemom

1. KakoBa Lienb 3BOMOLNOHHOIO Y4eHnaA?

2. lNepeuncnmrte OCHOBHblE AOKa3aTenbCTBa 3BOMOLNN, NCNONb3yeMble COBPEMEHHOWN HAyKOM.
3. OnNnwnTe 3aKOHOMEPHOCTM FOPU3OHTAarNbHOro NepeHoca reHoB.



4. MNepeuncnnte OCHOBHbIE MEXaHN3Mbl BMOMNOrMYECKON U30NSLUN.
5. PaccmoTtpuTe npeanoXeHHyo cxemy Knaccudukaumm ABWKYLLMX CUl 3BOMNOLMA. 3anminte B OTBETE
NponyLweHHbI TEPMUH, 0O03HAYEHHbIN Ha CXEME BONPOCUTENBHbLIM 3HAKOM.

HacneacrseHHOCTL ] Asvxywmn I
Hsvxyuwme cunol -
%IE(IG(TBGHHUHUY{)OP ? I
IBONKOUMA =
MN3meHymnBocTs l Pa3spbiBalouimit l

6. Kak HasbiBaeTcs criyvyaHoe HeHanpaBreHHOe U3MEHEHME YacTOT ansenen n reHoTUnoB B
nonynsaumax?

7. lNpouecc BO3HMKHOBEHMWSI HOBbIX BUOOB - ... .

8. AMEpUKAHCKUA Yy4YeHblA, 3BOSIIOLMOHMCT, BHECWMA OOonblUOM BKNag B pelleHne BOMpocoB
BMaoobpasoBaHus - ... .

9. ®opma 60pb6bI 3a CyLLeCTBOBaHME, KOTOPYHO UAMIOCTPUPYET cneayrowmin npumep. B ABctpanum
0ObIKHOBEHHasi n4erna, KoTopyo NpuBesnu U3 EBporbl, BbITECHAET TY3€MHYI0, HE UMEIOLLLYIO Xana.

10. YCTON4MBOCTb K 94aM y TapakaHOB - 3TO CNeACTBME AeNcTBust oTbopa

11. MNepeuncnuTte anemeHTapHble PakTopbl IBOMOLUMN.

12. MNepeuncnnte MeToabl N3y4EHNA IBONOLIUM.

13. Kakon Tun ectecTBeHHOro oTbopa NpeacTaBneH Ha pucyHke? B kakux ycnoBusx cpegbl OH
HabntogaeTca? Kakne mytauum coxpaHsieT?

[asnexue /
otbopa

MameruneocTs npu3Haka

TexHonoruu npoBeneHus.

dopMOM NPOMEXYTOYHOM aTTecTauuMn 3HaHWW, YMEHUWN MU HaBbIKOB OOy4alOLMXCH SABMAKOTCA
3a4eT C OueHKOM M 3k3ameH. OBOs3aTenbHbIM YCNOBMEM AOMycka CTYAEHTOB K MNPOMEXYTOYHOWM
aTTecTaumm aBNSieTCA: BbINOMHEHME U caada Bcex (NpegyCMOTPEHHBLIX NporpamMmon) fiabopaTopHbIX
paboT; nonoxutenbHble pes3ynbTaTbl TeKyllen aTTecTaumm (BbINOSIHEHWE MNPAKTUYECKUX U TEeCTOBbIX
3agaHnin, NoAroToBka pedpepaTa u goKaga C npes3eHTaumnen).

MpomexyToyHasa aTtTecTaunsa npoBOAMTCS B COOTBETCTBUM C [lonoXeHnem O NpOoMEXYTOYHOM
aTTecTaumm obyyaroLmxcsa no nporpaMmmam BbicLLero obpasoBaHus.

KOHTpOnbHO-N3MepuTenbHblE MaTepuanbl NPOMEXYTOYHOW aTTecTauum BKAYalT B cebs
TeopeTnyeckme BOMPOCHl, NO3BOMAIOLINE OLEHWUTb YPOBEHb MOMYyYEHHbIX 3HaHWW. [ononHuTenbHbIe
BOMPOCbI  BKITOYAKOT BOMPOCHI NTabopaTOpHbIX 3aHATUA, 4YTO MO3BONSIET OUEHUTb CTEMEHb
ChopMNPOBaAHHOCTN YMEHUI N HABbLIKOB.

Mpwn OoLEeHMBaHUn ncnonb3yetca 4-6annbHas Lkana: «OTINUYHOY, «XOpPOLLOY,
«y[0BNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

5 ©OannoB crtaBuTCs, ecnu oOy4yarWwuMica OEMOHCTPUPYET MOSTHOE COOTBETCTBME 3HAHWNA,
YMEHUIN, HaBblkOB, CBOBOOHO onepupyeT NPUOBPETEHHBIMU 3HAHUSMWU, YMEHUAMMU, NPUMEHSET UX MNpU
peLlleHnn NpakTMYeckux 3agav;

4 Ganna craBuTcs, ecnu obyvalowuncs AeMOHCTpUpYeT COOTBETCTBME 3HaHUW, YMEHUN W
HaBbIKOB, HO [AOMNYyCKaeT He3HauyuTenbHble OLWMOKN, HETOYHOCTW, WCNbITbIBAET 3aTpPyAHEHUS npwu
peLlleHnn NpakTMYeckux 3agav;

3 Ganna craBuTCcs, ecnu obydaloMnca OEeMOHCTPUPYET HEMNOSHOE COOTBETCTBME 3HAHWUW,
YMEHWIA, HaBbIKOB, AOMYCKaeT 3HaYMTENbHbIE OLLINMOKM NPU peLLleHnN NPaKTUYECKNX 3a4ay;

2 6Ganna craBuTCH, ecnn obyyalLNNCs AEMOHCTPUPYET SBHOE HECOOTBETCTBUE 3HAHWN,
YMEHUN, HaBbIKOB.

Mpn BbICTABMEHMM OUEHKM Ha 3K3aMeHe Wcnonb3yeTcsa OGannHo-perTMHIroBas CcucTema.
YunTbiBaeTCA NocelleHne nekuunm, BoiNosiHEHNE TecToB. Kputepumn oLeHKu:



5 6annos — ctygeHT Habpan 6onee 80% OT MakcumansHoro Ymncna 6annos.

4 6anna — ctyaeHT Habpan 60-80% OT MakcMmManbHOro konuyectesa 6annos

3 6anna - ctygeHT Habpan 50-60% oT MakcMManbHOro KonmyecTsa 6annos

2 B6anna — cTtyaeHT Habpan meHee 50 % OT MakcMManbHOro KonmyecTsa 6annos.

Ecnu ctyneHT Habpan meHee 50 % OT mMakcumanbHOro konvyectsa 6annoB WM He CornaceH ¢
BbICTABMIEHHOM OLIEHKOW, TO Ha 3K3aMeHe BLINOSMHSAET TECTUPOBaHWE Ha nopTane «ONEKTPOHHbIN
YHUBEPCUTETY.



