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PABOYASA NPOrPAMMA YYEEHOW OAUCUUMITUHDI

B1.0.31 NeHeTnKa u aBonwUUa

1. Koa u» HaumeHoBaHuMe HanpasneHusa nogrotosku: 06.03.01 bruonorua

2. Mpodwunb noarotoBkn: buomeguumHa, buodusnka, buoxumnga, boTtaHuka, [eHeTuka,
3oonorua, dmnsnonormsa

3. KBanudwmkauusa BbinyckHuka: bakanasp
4. dopma ob6y4eHus: oyHas

5. Kadeppa, orTBevarowas 3a peanusauuio AUCUUNIUHBLI: TEHETUKW, LUTONMOMMKU W
OmonHxeHepumn

6. CocTtaBuTENM NpOrpaMmmbil:

Kanaes Bnaagncnae HukonaeBuy, 4OKTOp Guonormyeckmx Hayk, npodeccop
MawkunHa Onbra CepreeBHa, kaHangaT OMONOrMYECKUX Hayk, JOLEHT
KokuHa AHacTtacus BacunbeBHa, kaHangaTt buonorndecknx Hayk, aCCUCTEHT

JNNaBnuHckun AnekcaHgp BukToposud, npenogasartesib
7. PexomeHgoBaHa: HMC meguko-6uonormnyeckoro cakynbteTta 29 masa 2023, npotokon Ne 4

8. YuebOHbIn roa: 2025-2026 CemecTp(bl): 5-6



9. Llenn 1 3apayum y4e6HON ANCUUNIIUHDBI

Llensimu oceoeHus y’-le6HOL7 oucyunnuHbl S67MSHMCS: nosiydyeHne teopeTn4eckmx oCHOB
n 6a3oBbIX ﬂpe,D,CTaBﬂeHVIVI O reHeTuke n Teopun 3BOJIIOLINNA.

3adayu y4yebHoU OuCyUMNIUHBI:

- (hbopmumpoBaHme nNpeacTaBneHn O reHeTUKe Kak pyHgaMmeHTarnbHOW Hayke, nayyatrouiemn
HacrneacTBEHHOCTb U U3MEHUYMBOCTb Ha pPasHbIX YPOBHSX OpraHM3aLmm XUBbIX OPraHn3mMoB.

- (bopmmpoBaHme 6a30BbIX NPeACTaBNEHNA O LUTONOMMYECKNX U MONEKYNSIPHbIX OCHOBaX
N 3aKOHOMEPHOCTAX HaCreACTBEHHOCTU; TUnax WM MOMEKYNsSpHbIX OCHOBAxX WM3MEHYMBOCTU
reHeTU4Yeckoro maTepwana; COBPEMEHHOM MpeacTaBreHUn O CTPYKTYpe U Tunax reHos, X
MaTPUYHOM aKTUBHOCTU, TUNaxX perynsaumnm reHoB y NPOKapuoT N 9yKapuoT; OCHOBHbIX Noaxoaax
N3yYeHUs reHoB U reHOMOB.

- OBragieHve MeTodamu UccrnegoBaHWs reHeTU4ecKoro matepuana Ha MOMEKYNApHOM,
KNEeTOYHOM, OpPraHM3MEeHHOM W MOMyNAUNOHHOM YPOBHAX. YMEHUEe NnaHupoBaTb 3KCNEPUMEHT
Mo N3y4eHUIO XapakTepa HacneaoBaHMs NPU3HaKoB N aHann3a ero pesynbTaTos;

- dopmupoBaHue Yy CTYOEHTOB COBPEMEHHbIX MpeacTaBneHnn
3BOJOLMNOHHOM TEOPUM, O MUKPO- 1 MaKpO3IBOSIOLNM.

o6 ocHoBax

10. MecTo yyebHOM AncuMNIUHbLI B cTpyKType OOI:

YyebHas gucumnnuHa «eHeTnka n aBonouus» OTHOCUTCA K obasaTenibHon Yyactu brioka
1 «ducumnnuubl (moaynu)» degepanbHOro rocygapcTBeHHOro obpasoBaTernibHOro ctaHgapTa
BbiCcLero obpasosaHusa no HanpasneHuto nogrotoskn 06.03.01 bruonorusa (bakanaspuar).

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

nporpaMmmbl (KOMNeTEeHLMSAMU) U UHAUKATOPaMU UX OOCTUKEHUA:

Ko HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHL MK
OlK-3.1 | emoHCTpupyeT 3HaHNe 3HaTb: OCHOBbI 3BOJTHOLMOHHON TEOPUU U

CnocobeH OCHOB 3BOJTOLIMOHHOM COBPEMEHHbIE HanpaBneHni
NPUMEHSATb 3HaHVe TEOpWM U COBPEMEHHbIX nccrnegoBaHUs 3BONIOLIMOHHbIX
OCHOB HanpasreHui npoLeccoB
3BOJTHOLIMOHHOWN nccnegoBaHus
Teopwuu, 3BOJIIOLMOHHBIX NPOLIECCOB, | YMeTb: 060CHOBbIBaTb POrib
ncnonb3oBaTb obocHOBbIBaET porb 3BOJHOLMOHHOM MAEN B BMONOrM4eckom
COBpPEMEHHbIE 3BOJIIOLIMOHHOW UAEN B MUPOBO33pPEHNU, NPUMEHATE 3HaHUS 00
npeacTaBneHus o Buronormnyeckom 3BOSIOLUM OpPraHMYeckoro Mvupa ans
CTPYKTYpHO- MUPOBO33peHun, BnageeT peLleHns npakTudecknx 3agad
dYHKLMOHaNLHON COBpPEMEHHbIMU
opraHmsaumm npeacTaBneHnsamn o BnageTtb: coBpemMeHHbIMK
reHeTn4ecKom MUWKPO- M MakpO3BONounK, | NPeAcTaBneHns 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
6uonorum COBPEMEHHbBIX NPUHLMNAax nepegayn reHeTmyeckom uHopmaunm
pa3BuTMSa ANng MOSEKYNsipHOW Gronornm un
nccrnegoBaHust reHeTUKKN, NPOSBIEHNN YMeTb: NPUMEHSATb (PyHAaMeHTanbHble
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, NCMONBb3YET KX
Ha NpakTuKe.

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

OrliK-3.3

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

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

YMeTb: NPUMEHSTb MeTodbl
MOJEKYSIPHO-BMOMNOrM4Yeckoro 1
reHeTU4YecKoro aHanmaa B Hay4yHo-
nccrnenoBaTenNbCKoM U NPaKTUYECKOM
paboTte ¢ Guonornyeckumm o6bEKTaMm

BnageTb: MeTogaMm reHeTM4ecKoro
aHanu3a Ha pasHblX YPOBHSX
opraHusaumm XnBoro (MoneKynsipHOM,
KNEeTOYHOM, OPraHN3MeHHOM,
NonynsUnoHHOM)

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

Popma NpOMEXYTOYHON aTTeCcTaLMmM 3a4€ET C OLIEHKOM, IK3aMeEH

13. TpyaoemkocTb No Buaam yuyeb6Hon paboTbl

TpygoemKkocTb
Bupg y4ebHol paboTbl Bcero [lo cemecTtpam
5 cemecTtp 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 aTTecTaLmm — 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. [lpuUMEHeHWe TreHeTUKNn B  Ccenekuuu,
OCHOBHbI€ 3Tansbl MeaununHe, 3KOSIornu, OnotexHonormu.
CTaHOBIIEHNSI TEHETUKMN. MpencrtaBnenne 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 reHoMm, annenb, annenbHble [eHbl, FOMO3UroTa,
HacneacTBEHHOCTH. reTepo3vrotra, [OOMMHAHTHblE U  peLecCUBHble
NPU3HaKu.
12 HacneacTtBeHHOCTb [unckpeTHoCTb B HacnegoBaHUK NpPU3HaKkoB htth://edu:vsu.r
' saepHasa 1 BHesiaepHas. (Mengenuam). Lntonornyeckme OCHOBBbI | Uu/course/view.p
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HacrneacTBeHHOCTU.  OCHOBHble ~ 3aKOHOMEPHOCTU
HacneposaHus npusHakoB (no . MeHngenio).
N3y4deHne 3aKOHOMepHoOCTEN HacnegoBaHUs
NPU3HAKOB MpU  UCMOMb30BaHWW  Apo30ocunbl B
KayecTBe MogenbHoOro obwbekTta. Bsaumopgencreue
reHoB. OCHOBHbIE MOJIOXEHWUS XPOMOCOMHOW Teopun
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 annenusm. [eHeTnyeckun aHanua:
KapTMpoBaHue reHoB. ['eHeTnyeckne, LUTonornyeckue
n dmsmdeckme KapTbl XpomocoMm. BocnpoussegeHue
reHeTmdeckon wHpopmaumm - pennukauns [OHK.
XPOMOCOMHBIV YPOBEHb OpraHu3auunm reHeTUYecKoro
matepuana. OcoOGeHHOCTM 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 3HauyeHvne ans
cenekumm pacteHui. [lnasmmgbl M 3NUCOMBI.
MHekunoHHaa HacneacTBEeHHOCTb. MbpunaHbIn
ancreHes. NpegeTepMuHaLns UMTONIa3Mbl.

hp?id=6904

Mon kak reHeTUyeckn AeTepPMUHMPOBAHHBLIN 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. Bpuaoxeca.
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 Y MOMEKYNAPHO-rEHETUYECKNE OCHOBBI

nepBMYHOM  JeTepMUHaLMM Mona y  4eroBeka.

OTKMNOHEHWs1, CBA3aHHbIE C HApPYLUEHNEM MEXaHW3MOB

onpegenennss nona. HacneacteeHHble 6onesHu

YyerioBeka, CBS3aHHbIE C HapYLWEHUsSMW B CUCTEME

NosoBbIX XPOMOCOM. Wcnonb3oBaHne

LIMTOreHEeTMYECKOro MeToaa ans N3y4eHusi

HacneacTBeHHbIX 6onesHen yenoseka. OnpegeneHune

NnosI0BOro XpoMaTtumHa.

HenacnegcTteeHHas (MoamdpukaunoHHas)

N3MEHYMBOCTD. ApanTuBHbie MoAanukauuu;

OHTOreHeTMyeckass WU3MEH4YMBOCTb. HeaganTuBHbIe

U3MEeHeHnss  reHotuna -  Mopdosbl  (TepaTbl).

®deHokonun myTauui. eHokonun. Hopma peakuyuu.

MogudmkaumoHHas M3MEHYMBOCTb, eé 3aKo-

HOMEPHOCTI 1 CTATUCTUYECKNIA XapaKTep NPOSBREHUA. | | .o e |

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

ee NUCTOYHMKMN. MyTaumoHHast N3MEHYNBOCTb.
Knaccudmkaums MyTaLun. CnoHTaHHble "
VMHOYLMPOBaHHbIE MyTaLuu. HocTtmkeHns
MYTaLUWOHHOW cenekumn. Tunbl MyTaumi No xapakrepy
M3MEHEHNS TreHeTMYecKoro martepuana: reHOMHble,
reHHble, XPOMOCOMHble abeppauun. [lonunnounapi:
aytononunnounapl, annononunronasbl.
Annononunnouauss  kKak  cnoco®  npeogoneHus
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6ecnnoama otpaneHHbIx rmbpugos  (onbitel ..
KapneueHko). Seontouuns MSTKUX nweHuy,
AHeynnonams (npumepsl HacneacTBEHHbIX
3aborneBaHnii YenoBeka, CBA3aHHbLIX C aHeynonanen).
lannongma u ee 3HadeHue And cenekuun. Tunbl
XPOMOCOMHbIX abeppauuvii: geneuuun, AynnvKaumu,
UHBEpCUN, TpaHcnokauuw. PobepTcoHoBckune
TpaHcnokauun.  XpOMOCOMHbIE  MEPECTPOVikU U
BngoobpasoBaHne. Tunbl rEHHbIX MyTauuRn: 3amMeHa
OCHOBaHW, COBUM paMKW CUUTbIBAHUSA = cpenmwumndT
MyTaumm. TpaH3uuumn mn TpaHceBepcuun. [eHeTuyeckne
NnocrneacTBuS 3aMeHbl OCHOBAHWA: HOHCEHC-MyTauuu,
CeMCEeHC-MyTaLMM, MWUCCEHC-MyTauun. JKcnpeccusi
MYTaHTHOTO reHa: NMEHeTPaHTHOCTb n
9KCMPECCUBHOCTb.  JKCMaHCUSA  TPUHYKNEOTMOHbIX
NOBTOPOB (OMHamuuyeckne MyTtauumu). [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 noBpexaeHumn OHK. Mpobnema
cTabunbHoCTH reHeTU4ecKoro mMaTepuana.

CraHoBneHne MyTauum - MpOLECC MHOro3dTarnHbIN.
MHoroobpasvne cuctem penapaumun HapyweHun OHK:
doTopeakTnBauus, 3KCLUM3NOHHas penapauus,
nocTpensMkaTuBHas " (SOS-) penapauusi.
HacneancteBeHHble 6onesHn 4YernoBeka, CBA3aHHble C
nedektamm  cuctem  penapaumm  OHK.  Ponb
reHeTU4eckon HecTabunbHOCTM B CTapEHUU KNETKW.
[eHeTuyeckme OCHOBbI M MeTodbl  Cenekuum
(rmbpunamsaums, reTeposmnc; NCKYCCTBEHHbIN MyTareHes
W nonunnounaus; KnetoyHasi, XpPOMOCOMHasi U reHHas
uHxeHepwus). [eHetuka nonynauuin.  OCHOBHblE
CBOWCTBA W reHeTM4eckas CTPyKTypa nonynsuui.
3akoH Xapawu-BawmHbGepra. ®aktopbl, Bnuslowmne 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 (SK30H-UHTPOHHAas) oOpraHusaumsa reHos
aykapuoT. CTpyKkTypa npomMoTopa reHoB NpoKapuoT U
3yKapuoT. Tunbl reHOB: YHUKarnbHble (UX CTpPOeHue Yy
3ayKapuor), reHbl-KnacTepsbl " MYNbTUrEeHHble
cemencTtBa. [lceBOoreHbl, WX BO3HWKHOBEHWE U
BO3MOXHasi pOSib B 3BOSOLMM FreHOMa. YHMKanbHbIE U
nosropsawwmecs nocnegosatensHoct B OHK.
CarennutHaa OHK. TloHAatTMe 0  Mukpo- #
MuHucatennutax. Ponb catennutHom [OHK B
3aBonounm reHoma. Osonouuns nocpencTesomM
Aynnukaumm n gnBepreHuun reHoB. VIctopusa oTKpbITUS
N TUMbl MOBUIBHBIX FEHETUYECKMX anemeHToB (MI3J)
npokapuoT u aykapuoT. MexaHusmbl U reHeTndeckme
nocrneacTeus  TpaHcnosvumm MI3. TloHATne 06
OPTONOMMYHbIX 1N NAPanorMyHbIX reHax.
KonuHeapHOCTb CTPYKTYpbl FeHa M KOOUPYEMOro MM
Oenka. [eHeTuyeckmn Koo WM €ero  CBOWCTBA.
BblpoXxaeHHOCTb, HenepekpbIBaeMOCTb,
YHMBEPCANbHOCTb reHeTuyeckoro koga. CMbICroBble 1
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

ManI/I‘-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,
cchopmynupoBaHHas @. Kpukom. TpaHckpunums u
NPOLECCUHT NEPBUYHbIX TPAHCKPUMNTOB. TpaHcKpunuus
- nepBas CTagus  peanu3auum  reHeTU4ecKowm
nHpopmauun. OTnnume matpuyHoro cuHtesa PHK ot
pennukaumm OHK. 3tanbl 1 MoneKkynsapHbIi MeXaHn3m
TpaHckpunumn. NpoueccuHr pasnuyHelix Tunos PHK vy
3yKapuoT. AnbTepHaATUBHbLIN  CAMAWCUHT U €ro
nocrnefcteus. OTKpbITUE OBpaTHOM TpaHCKpPUNUMK ©
depmeHTa obpaTHoOM TpaHckpunTasel (peBepTasbl).
PeTtpoBupychl. MpoBupychl. MoHaTue o]
komnnementapHon LOHK (kOHK). 3tanbl obpaTHomn
TpaHckpunuum  peTtposupycHon PHK.  ®depmeHT
Ternomepasa Kak ogHa u3 dopm  obpaTHOM
TpaHcKpunTa3bsl K ee ponb B  obecneyeHum
"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,  TpaHChsauum wu
NOCTTPaHCNSALMOHHON mMogudmkaumm Benkos.
MexaHn3ambl  perynsuMmM  reHoB Yy  3YKapuoT:
KoHAeHcauus W JekoHOeHcauums XpomaTuHa,
ropmMmoHanbHas perynayus. OsHakomneHve c
OCOBGEHHOCTAMU  CTPOEHUS U PYHKUMOHUPOBAHMS
NONUTEHHbIX XPOMOCOM, OCBOEHWe MeTona
W3roTOBMEHNS NpenapaToB CrOHHBIX 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 KOHTpONs akTMBHOCTM TreHoB. Perynsuus
aKTUBHOCTU reHOB MNpW anbTepHATUBHOM ChrancuHre.
PHK-uHTepdepeHuma - mexaHusm perynsuum reHos
Ha MOCTTPaHCKPUMNUMOHHOM YpoBHe. Pornb Manblx
uHTepcepupytowmux PHK B 3awmte reHoma KneTku oT
BUPYCHbIX NHpekumnn " peTpoTpPaHCNO30HOB.
Mcnone3oBaHve PHK-uHTepdepeHumMn ona msyveHus
dyHKuMKM reHoB. AHTucmbicnosas PHK (acPHK) u ee
pornb B perynsuuM Ha ypoBHe TpaHcnsuuw. [NoHaTtune
06 mHdopmocomax. OCHOBHbIE MOAXOAblI K U3YYEHUIO
MYHKUMN TeHOB M reHoMoB. HokayTHble reHbl U
TpaHcreHbl. O6paTHaa reHeTuka. [eHomuka un
nNpPOTEOMUKA.

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

1.9

BBeneHvie B 9BOMOLIMOHHOE
yyeHue

OnpegeneHve noHATUA  «aBorouus». [peamet
M3y4yeHus Teopuu 3BOMIOLMKU M MecTo 3Tol obnacTu
3HaHMA B cMcTeMe BUONMOrMYEeCKUX OUCLUMIINH.

https://edu.vsu.r
u/course/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. MeTadmanyeckme npeacTaBreHUss O >KUBOW
npupoge.. lNepBoe LENOCTHOe yyeHne o6 3BONOLNK
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 3BOMOLUKN, 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 (MexaHonamapkuam, OpToriaMapkusm).
FeHeTn4eckumn aHTUOAPBUHU3M (MyTauMoHU3Mm,
rmbpugoreHes, npeagantauMoHmam).  HomoreHes.
KoHuenums HeokaTacTpoduama.

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

1.13

YyeHue o MUKPO3BOJTHOLNN

EcTtecTBeHHbIN 0TOOP — ABMXYLLAA M HanpaenstoLwias
cuna aBonoumn. Bo3HMKHOBEeHMe apanTtauui  —
pesynbTat  OEenCcTBUSA €CTEeCTBEHHOro oTbopa.
OnemeHTapHble hakTopbl 3BonouMM. Bo3HMkHOBEHME
yyYeHus o MMWKPO3BOSHOLMMN. Monynaums —
anemMeHTapHasi eavHuua a3Bonoumn. [FeHeTudeckme
OCHOBbl d9Bontouun.. Buag — ocHoBHOM  3Tan
3BONIOLUMOHHOIO npouecca. BupgoobpasoBaHne —
pe3ynbTaT MUKPO3BOSHOLNN.

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

1.14

Mpobnemsbl
MaKpO3BOOLINN

YyeHne o0 MakpodIBOMOLUKU. IBOMIOLMS 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 npeacTaBuTenern opraHuveckoro mmpa. OCHOBHble
KOHLENMUMM  MPOUCXOXKOEHUs  KMNETOK  9yKapuoT.
MpokapunoTbl U 3ykapuoTbl Kak MpeacTaBUTENU OBYX
HaguapcTB  >uMBoW  npupoabl.  MHoroypoBHeBas
opraHusaumsi reHoma aykapuoT. Pasmep reHoma u
npobnema «n3bbiTouHon» OHK y aykapunot. MNpuoHbl 1
COCTOSIHME reHoma. MobunbHble  reHeTudeckme
3N1eMEHTbl M UX pofb B  3BOMOLMN  FeHOoMa.
KoaBontoumsa reHeTU4eCcKknx CUCTEM.

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

1.16

Mpo6nembl U NnepcnekTUBbI
9BOIMIOLMOHHOTO YYeHUS

MoHodunma u nonucdunua. CetyaTas SBonoUMUS.
Mpobnema BMaa. Oeontouus 3BOMOLMOHHbBIX
MEXaHN3MOB. CooTHoLleHne MUKpO- n
Makpoasonounn.  CoBpeEMEHHbLIN  canbTalNOHNU3M.
3HayeHne TeopuM IBOSMIOUMM  ONS  HAy4yHOW U
NnpakTU4YecKon AeaTeNbHOCTUN YerioBeKa.

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

2. JlabopaTopHbIe 3aHATUA

2.2

HacnenctBeHHOCTb
safaepHas n BHesigepHasi

OsHakomnenHne ¢ ocobeHHocTamMuM  paboTtbl T

Menpgens. Mcnonb3oBaHue MeToda
rmbpngonornyeckoro  aHanmMsa B TE€HETMYECKUX
nccnegoBaHUNAX. OcHoBHble 3aKOHOMEPHOCTU

HacnegoBaHWsA MNPU3HAKoB MNpyY  MOHOMMOPUOHOM,
aMrmbpuaHoM 1 NONMrMbpUOHOM  CKpeLMBaHUK.
B3aumopgencTteue reHoB. Baanmogencteue annesnbHbIX
reHoB: nonHoe OOMUHNPOBaHWe, HEenormnHoe
OOMVHUpPOBaHWe, KogoMuHpoBaHue. MHOXeCTBEHHbIN
annenuaMm. BsaumopenictBme HeamnnesnbHbIX [EHOB:
KOMMNeMeHTapHOCTb, anucTas, nonumMepus. MsyvyeHume
3aKOHOMEPHOCTEN HacnegoBaHWMs NPU3HaAKoB MNpwu
MCNONb30BaHMM Ap030usibl B KA4eCTBE MOLENBHOro
obbekTa. HacnepoBaHue npusHakoB, CLEMSIEHHOE C
nonomMm. KpoccuHroBep W fokanusauusi reHos B
XpOMOCOME (BblMUCNIEHME PACCTOSHUA MEXAY reHamu
B rpynnax cuennexus). PeweHne TmnoBbIX 3agavy.

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
nposiBreHusi. buomeTpuryeckne namepeHus repbapHbIx
0o0pas3uyoB pacTeHuir, MNOCTPOEHNEe BapUaLMOHHbIX
pAgoOB MO OTAENbHLIM MpU3HaKaM, BbIYUCHEHUE 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.
PelueHre TvnoBbIx 3agau.
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nonynsLmnin.

DyHKLMOHanNbHas Mopdornorus XPOMOCOM.
28 Perynauua akcnpeccuu OcobeHHOCTM  CTpoeHua ”n  PYHKUUOHUPOBAHUSA
' reHOB. MOMUTEHHBLIX XPOMOCOM C WCMOSIb30BaHMEM T[OTOBbIX
npenapaToB CMOHHbIX xene3 nnynHok Chironomus.
HokasaTenbcTBa 3BOMIOLUN METOAOM NaneoHTONOorMm
BeeneHve B 3BOMIOLNOHHOE N
2.9 GeHMe (my3en). buoreorpacduyeckue MeTogbl  U3Y4eHUS
Y 3BonummM (300My3en).
MeTadmandeckun nepvog B ovonorum.
TpaHcdopmmnam.  IBonoumoHHas  Teopusst  XK.-b.
WNcTopwus passutms _
Jlamapka. [Mpegnocbinkn C€o30aHMs  3BOMOLMOHHON
3BOMOLMOHHBIX
2.10 N Teopumn Y. [apsuHa. Y. [apeuH o 6Gopbbe 3a
npeacTaBneHun ¢
cywiecTBoBaHune, otbope. MameHuMBOCTH B npupoae
ApeBHOCTM A0 XX Beka _
Ha npuMmepe nuCTbeB pacTteHuir. KoHuenuun teopus
3BOMKOUNM B NOCnefapBUHOBCKUI Neproa.
211 CuHTeTu4eckas Teopus
' aBonoummn
Ovnckyccns Bokpyr
2.12 | npobnemsbl hakTopoB
3BonOLMNU
Monynauma Kak anemeHTapHas eauHuua 9BOJOLMM.
Bopbba 3a cyllecTBOBaHWE U e€CTECTBEHHbIA OTOOP.
2.13 | YyeHue o MuKkpoaBonouMn | Agantaumm Kak pesynbTaTt genctsumsi otbopa. Bwug,
BugoobpasoBaHue, nytv " MEeXaHN3Mbl
B1goobpasoBaHus.
[MyTn, 3aKOHOMEPHOCTU W HanpaBfieHWEe 3BOJOLMM.
Mpobnemsl
2.14 OHTOreHes n unoreHes, Ux COOTHOLUEHWE 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 paGorta

Bcero

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

HacneactBeHHOCTb A0epHaa n
BHeAOEpHad.

33

"eHeTuKa on peneneHuna 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

MaTpunyHas akTMBHOCTb FEHOB.
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 | 3BONIOLMOHHBIX NpeacTaBreHnin 2 12 14 29
C gpeBHoCTM 0 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. MeToaM4eckue yKkasaHus Ansi 00y4aroLWwmxcs N0 0OCBOEHUIO AUCLMUMIIVUHDI:

Mporpamma gucUMNIMHBI NpegycMmaTpvBaeT MpoBeAeHMEe JNEKUMOHHbIX W nabopaTopHbIX
3aHATUR. JIeKUMOHHbIN MaTepmarn pacKpblBaeT OCHOBHblIE TeopeTMyeckne BOMPOChbl  [JaHHOWM
avcumnnuHbl. JlabopaTtopHble 3aHATUS obecnevvBaloT (opMUpoBaHME HeobXOoAMMbIX YMEHWA W
HaBbIKOB (B paMKax COOTBETCTBYHOLLMX ANCLMNINHE KOMNETEHLWNA).

Ha nabopaTopHbiX 3aHATUAX perynspHoO MNpOBOAMTCA OMNPOC MO TEeOopeTUYECKMM BoMpocam
n3y4yaemblx Tem, pasbupaeTcsa MeToauKa pelleHus TUMOBbIX 3adad, BbINOMHATCS nabopaTopHble
3agaHusa. B xope BbinonHeHus nabopaTopHbiX paboT CTyaeHTbl npuobpeTatoT HaBblkM obpalleHus ¢
ovonornyeckumn obbektamu, nabopaTtopHbiM 000pPYyAOBAHNEM 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, COCTaBreHus Ttabnuu, 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  KOHTpOnemM npenogaBaTenss BO BpeMs  WHAMBUAYamnbHbIX
KOHCYnbTaLuWN.

BbinonHeHne camoctoaTensHon paboTbl (CP) npegnonaraet kayeCTBEHHYHO NOATOTOBKY KO BCEM
BMAAaM 3aJaHuUi: OCBOEHUE TEOpEeTUYECKOro maTepuana B npouecce feKUMOHHOro Kypca; NoAroToBKy K
nabopaTopHbiM 3aHATUAM (OCBOEHME TeOopun BOMPOCA; BbINOSIHEHWE 3adaHuK, MNpPeyCMOTPEHHbIX
nporpaMmmori nabopaTopHOro MpakTUKyMa); K TeKyllemy W MPOMEXYTOYHOMY KOHTPOSO 3HAHWN.
CTyaeHTbl camocToaTenbHO NpopabaTtbiBaloT 1 yCBanBalOT TEOPETUYECKME 3HAHUSA C UCNONb30BaHWEM
pekoMeHOO0BaHHbIX npenogasartenemMm y4ebHom nutepaTypbl U 3NEKTPOHHBLIX PeCcypcoB (MyHKTbI 15 1
16), paboTbl C TEKCTOM KOHCMEKTa MeKuun, a Takke npe3eHTauun NeKUNOHHbIX 3aHATUW, KOTopble
pasmeLleHbl B 3I1EKTPOHHOM 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 — AOMNONHUTENbHY, YTOo 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 3agaHus, TecToBble 3agaHus, pediepaTbl). Tekywas artrectauus obecneumBaeT
NpoBEepKy OCBOEHUSs y4yebHOro maTtepvana, npuvobpeTeHns 3HaHUW, YMEHUMW M HaBbIKOB B MpoLuecce
ayaVTOPHOM N CaMOCTOATENbHOW paboTbl.

Mpn HeobxogmMmMoCTM y4eOHbIM NPoLEeCcC peanmsyeTcsa C NMPUMMEHEHNEM INEKTPOHHOrO 0byyeHus
N OMcTaHUMOHHbIX obpasoBatenbHbix TexHonormn (JOT) Ha nnatdopmax Moodle (https://edu.vsu.ru),
By «OtkpbiToe obpasoBaHue» (https://openedu.ru/university/vsu/). B aTtom cnyyae nekuun u
nabopaTopHble 3aHATUS NPOBOAATCA B pexume «BuageokoHdepeHums», nocne 4Yero CTyaeHT
npegocTaBnseT NpenofaBaTenio KOHCNEKT 3aHSATUS, BbIMOMHAET TECT, UNN KOHTPOmbHY paboTy. lMpu
ncnonssosavum [OOT oby4yarowmnnca camoCTOATENBHO MPOCIYLIMBAET OHMaWH-KypC, coaepKalunm
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NEKUNOHHbIA 1 NabopaTopHbIN MaTepuan, BbINOMHAET 3a4aHusl ANsi CamMONpoBEpKM, a 3aTEM NPOXOAUT
NPOMEXYTOYHbIN KOHTPOMb 3HaHWIA MO MaTepuanam oHMnanH-kypca.

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

a) OCHOBHas nuTeparypa:

Ne n/n McToYHNK
1 WHre-Beutomos C.I". ['eHeTuka ¢ ocHoBamu cenekumn [ C.I'. MHre-Beutomos. - CI16. : U3p-Bo H-J1,
2015.718 c.
2 KypuaHoB H.A. eHeTuka yenoseka ¢ ocHoBamu obuen reHetukn / H.A. KypuaHos — CI16. : Cneu/lur,

2009. — 192 c. - http://biblioclub.ru/index.php?page=book&id=105728

MawknHa O.C. OcHoBbI reHeTHkM : y4ebHoe nocobme / O.C. MawkuHa, M.H. Hasapoea, B.H. lNonos ;
BopoHexcknin rocyaapcTBeEHHbIN yHUBepcuTeT. - BopoHex : Msgatensckun gom BIY, 2019. - 191c.
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.

3

4

0) gononHuTenbHasa nuTeparypa:
Ne n/n MICTOYHMK

5 AcaHoB A.lO. MeaunumHckas reHetuka / A.HO. AcaHos, H.IN. boukoB, H.A. YKyyeHko. — M : 3o0Tap-
Mepgua, 2008. — 224 c.
anHytanHoB U.K. MeanumHckas reHetuka / W.K. ManHytamnHos, 3.[. KOposckas. — M. : Jawkoe u Ko,
2008. — 336 c.
7 leHeTtuka / B.L. ViBaHoB [1 gp.]. — M. : AkagemkHura, 2006. — 638 c.
8 eHeTuKa yenoBeka C OCHOBaMM MEOULMHCKOWM reHeTukn : y4ebHuk / E.K. XangornHa [n gp.]. - M. :
N90OTAP-Meana, 2017. — 191 c.
Kumynes N.®. Obwasa n monekynsapHas reHetuka / N.®. Xumynes. — Hoeocubupck : N3g-eo CO
PAH, 2007. — 480 c. - http://www.knigafund.ru/books/18890
10 Knar Y. OcHoBbl reHeTukmn / Y. Knar, M.P. KammuHrce. - M. : TexHocdepa, 2007. - 896 c.
Mwuwakosa B.H. PewweHnune 3agay no reHetuke / B.H. Muwakoea, J1.B. JoporuHa, U.B. AradpoHoBa. —

6

9

I M. : Bpodba, 2010. — 160 c.

12 Hukonae A.l1. OcHoBbl uutonorun 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

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

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

15 Abnokos A.B. OBontouunoHHoe yueHune / A.B. Abnokos, A.l'. KOcydos. — M.: Beicwas wkona, 2006. —
310 c.

16 BopoHuos H.H. Passuture asontoumoHHbIX ngewn B 6uonorun / H.H. BopoHuos. — M. : U3a. otgen
YHUOO MY, MNMporpecc-Tpaanuusa, ABP, 2004. - 432 ¢

17 BopoHuos H.H. BBontouns, BugoobpasoBaHue, cuctema opraHudeckoro mupa: M36p.tp. / H.H.

BopoHuos. — M: Hayka, 2005. -365 c.
18 paHT B. OBOntoumoHHbIM npouecc / B. N'paHT;— M.: Mup, 2008. — 488 c.
HapsuH Y. MNMpoucxoxgeHve BUAOB NMyTeM ecTecTBeHHOro otbopa / Y. fapeuH. — CI6. : Hayka,

19 15001 568c.

20 NopaaHckmii H.H. Oprannamel, Bugbl 1 asontoums / H.H.MopaaHckmin. M. : KHWXHBI gom
«JIMBPOKOM»,: 2011. — 176 c.

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

22 dununyerko KO.A. 3BontoUMOHHas nges B bnonornn: MCTopnyecknii 0630p 3BOMIOLIMOHHBIX YYEHWI
XIX Beka. - M.: URSS: Jlnbpokom, 2012. - 222 c.

23 KOcydoe A.l'. ctopus n metogonorunst buonoruu : yueb. nocobue ans sysos / A.l'. FOcydos, M.A.
MaromepoBa. — M.: Beicw wk., 2003. — 239c.

o Osontouus. Knaccmyeckne ngeuv B cBeTe HOBbIX OTKpbITMI / MapkoB A., Harimapk E. — M. : ACT:

CORPUS, 2014. - 656 c.

B) MH(POPMALMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumanbHble pecypcbl UHTEPHET)*:
Ne n/n Pecypc
29 OneKTPOHHbIN KaTanor Hay4yHon 6ubnmoTekn BopoHEXCKOro rocygapCTBEHHOMO yHMBeEpCcUTeTa. —
http:// www.lib.vsu.ru
23 http://www.edu.vsu.ru ObpasoBaTenbHbIN NopTan "OneKkTpoHHbIN yHuBepcuTeT BIY”



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
http://www.lib.vsu.ru/
http://www.edu.vsu.ru/

24 http://www.studmedlib.ru/ KoHcynbTaHT cTygeHTa. QnekTpoHHas 6ubnvoTeka MeguuUmMHCKOro By3a
25 eLIBRARY.RU — Hay4yHas anekTpoHHas bubnuorteka

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

27 https://edu.vsu.ru/course/view.php?id=11767

16. NMepeyeHb y4eObHO-MeTOANYECKOrO 0b6ecneyvyeHns AN CaMOCTOATEeNIbHOW paboTbl

Ne n/n McTOYHMK

MawknHa O.C. eHeTnyeckasa nHxeHepus n 6uobesonacHocTb: YuyebHoe nocobue / O.C. MalukuHa,

1 A.K. BytopuHa. - BopoHex : BopoHex. roc. yH-T, 2005. - 71c.

2 BytopuHa A.K. KapTupoBaHune reHoma 1 obpaTtHas reHeTuka : y4ebHoe nocobue / A.K. BytopuHa, O.C.
MawuknHa .— BopoHex : BopoHex. roc. yH-T, 2005. - 67 c.

3 O6wwan buonorus : yueb. nocobue ans Bysos / A.K. bBytopuHa [ gp.]. — BopoHex : BopoHex. roc. yH-
T, 2007. — 140 c.

4 JlabopaTopHbI NpakTUKyM MO 9KOMNOrMyeckon reHetuke : yyeb.-meton. nocobue / B.H. Kanaes, M.H.
Hasaposa, A.B. JlasnuHckun, U.B. Urnatosa, C.C. Kapnosa. - BopoHex : WML BI'Y, 2012. - 109 c.

5 eHeTuKa: npakTMkym Ana nabopaTopHbIX 3aHATMM : ydebHO-MeToamyeckoe nocobue / coct. : M. H.
Haszaposa, A. B. JlaBnuHckuin, O. C. MawkunHa. — BopoHex : MsgaTenbckuii gom BI'Y, 2021. — 130 c.

6 MawknHa O.C. OcHoBbI reHeTukn : yyebHoe nocobue / O.C. MawkuHa, M.H. Hasaposa, B.H. Nonos ;

BopoHexcknin rocygapcTBeEHHbIN yHUBepcuTeT. - BopoHex : Msgatensckun gom BIY, 2019. - 191c.

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

dopmbl 0TOOPa U MX Posib B yBENMYEHUN U NoAAepKaHUM G1opa3HO0Gpa3nst OpraHMYeckoro Mupa :

8 y4ebHoe nocobue / cocT.: M.H. Hasapoea, 1.3. Ma3syposa, A.B. JlaBnuHckunin.— BopoHex, nsa-so BI'Y,
2014. - 100 c.
9 OBoMoUNS reHoMa U KO3BOIMLUMSA reHeTuveckmx cuctem / cocT.. M.H. Hasaposa, E.B. boraoaHoBa. —

BopoHex, nsg-so BI'Y, 2009. — 82 c.

MpeacraBneHue o BMAE U BUAOOOpPa3oBaHUM Ha pasHbIX aTanax pasBUTMS YENIOBEYECKOro NMo3HaHUs :
10 y4eb. — meToa. nocobue / cocT. : M.H. HasapoBa, E.B. boraaHoea, A.B. JlaBnuHCKkuin. — BopoHex : n3a-
Bo BI'Y, 2009. — 45 c.

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

11 M3patenbckun gom BI'Y, 2017.. — c. 76.

17. OOpa3oBaTesfibHble TEXHOSMIOMMKU, WUCMNOSib3yeMble NpuU peanusauum Yy4eOHOU
AUCLUUNSINHBbI, BKMOYas AUCTaHLUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
anekTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4YeHue):

Mpun peanusaumm ANCUUNAMHBLI UCMNOSBb3YOTCS 3IEMEHTbI ANEKTPOHHOIO 00y4YeHUsa 1 ANCTAHUMOHHbIE
obpasoBaTenbHble TexHonorum (OOT). Mporpamma kKypca peanuayeTcs ¢ npyumeHeHem YMK
https://edu.vsu.ru/course/view.php?id=6904 u https://edu.vsu.ru/course/view.php?id=11767

18. MaTepnanbHO-TeXHU4YECKOoe obecnevyeHme ANCLUMNIINHDI:

YyebHasa aypguTopua (ANA nNpoBeAeHUA 3aHATUM  nekuuoHHoro Tuna): | 394018, r. BopoHex,

crneumanmanpoBaHHasa mebernb, HOyTOYK, MPOEKTOop, 3KpaH Ansi NpoeKkTopa nnowagb

WinPro 8, OfficeSTD, Kaspersky Endpoint Security YHuBepcuteTtckas, a.1,
nom.l, ayg. 190

YyeGHas ayauTopus (ONA npoBeAeHUs 3aHATUMA CeMUHapCcKoro Tuna, rpynnoBbix | 394018, r. BopoHex,

M MHAUBUAYaANbHbIX KOHCYNbTauuM, TEKYLLEro KOHTPONA U NPOMeXyTOYHOWN nnowlaab

aTTecrauum): cneumanuanpoBaHHas Mebenb, HoOyTOyK, NPOeKTop, aKkpaH AN YHuBepcuteTtckas, a.1,

npoekTopa, MMKPOCKONbI nom.l, ayg. 184

WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

YyebHas ayauTtopusa (ANA NpoBeAeHUs 3aHATUA CEMUHAPCKOro Tuna, rpynnoBbix | 394018, r. BopoHex,

M MHAUMBUAYaNbHbIX KOHCYNbTaLWW, TEKYLEro KOHTPONSA M NPOMEXKYTOYHOW | nnowagb
aTrectauum): crneunanusmpoBaHHas Mebenb, HOYTOYK, NpPOeKTop, 3KpaH pAnsa | YHuBepcuteTckas, 4.1,
npoeKkTopa, MMKPOCKONMbI nom.l, ayg. 187
WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

OucnnenHbIn  Kknacc, ayauTopua AnA  npoBedeHuss  rpynnoBbix U | 394018, r. BopoHex,
MHOMBUAYalbHbIX KOHCYNbTaLUi, NOMeLLEeHWe ANsi CAMOCTOSTENbHOM PaboThbl: nnowagp
creymanmanpoBaHHasa mebernb, komnbioTepbl (cuctemHbi 6rok Intel Celeron CPU 430 | YHuBepcuTeTckas, a.1,
1.8 GHz, moHutop Samsung SyncMaster 17) (12 WwT.) ¢ BO3MOXHOCTbIO NoAKMNYeHus | nom.l, aya. 67



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

K cetn «IHTepHEeT»

MomeweHne pans camoctosTenbHoM pa6oTbl (KomnbioTepHbiii  knacc): | 394018, r. BopoHex,
cneunanuanpoBaHHas mebenb, KOMMbIOTEPHAs TexHWMKa (KOMMbiOTEpbl, MNpuHTep, | Mowank
CKaHep) C BO3MOXHOCTbIO MOAKMYEHUs k ceTn "IHTepHeT" YHusepcutetckas, a.1,
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint Security nom. |, ayn. 40/3
MomeweHne pans camoctoaTenbHoM pa6oTbl (KomnbloTepHbiii  knacc): | 394018, r. BopoHex,
cneunanuanpoBaHHas mebenb, KOMMbIOTEPHAs TexHWMKa (KOMMblOTEpbl, MNpuHTep, | Mowank
CKaHep) C BO3MOXXHOCTbO MOAKMYeHUs k cetn "MHTepHeT" YHusepcutetckas, 4.1,
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint Security nom. |, ayn. 40/5
MomeweHne pAna camoctosTenbHon paboTbl (KomnbloTepHbiit  knacc). | 394018, 1. BopoHex,
cneunanu3upoBaHHas  mebenb, KOMMblOTEPHast  TexHWka  (komnbioTepbl) ¢ | Mnowanb
BO3MOXHOCTbIO NOAKMNtoYeHMs K ceTn "MIHTepHeT" YHusepcutetckas,  A.1,
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint Security now. |, ayn. 67
MomeweHns Ana xpaHeHusi U npodunakTuyeckoro obcnyxkuBaHua yde6Horo | 394018, r. BopoHex,
obopynoBaHuUA: HOYTOYK, NPOEKTOP nnowagp
YHuBepcutetckasa, 4.1,

nom. |, aya. 184a

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TEKYLen U1 NPOMEXYTOYHOM aTTecTauum

nOpﬂD,OK OLUEHKM OCBOEHUA O6yanOUJ,I/IMMCFI yqe6Horo MaTtepumaliia onpegendeTcd

CoAepXXaHNeM creayrLnx pasaenos ANCUUMNINHGIL

o NupukaTop(bl)
Ne HanmeHoBaHue pa3gena KomneTteHumn
OOCTMKEHNSA OueHouYHble cpeacTBa
n/n AVcuUMNIuHbl (Moayns) a(n)
KOMMeTeHL MK
MpegmeT, MeToObl U OCHOBHbIE
3Tanbl CTAHOBIIEHNSI TEHETUKM.
Ctpyktypa monekynbl OHK,

1 oTpaxaroLlas ee CBOMCTBA KakK OmK-3 OfK-3.2 Tect
MaTepuanbHOro HocuTens
HacneaCTBEHHOCTM.

5 HacnepcteeHHOCTb saepHas m onK-3 OMnK-3.1 MpakTuyeckoe 3agaHue,
BHesepHas. ' Tect

3 "eHeTuka onpegeneHus nona. OrK-3 OrK-3.2 npaKTqu.(I:_';%eT 3apahve,

MpakTnyeckoe 3agaHue,

4 N3MeHYMBOCTb FrEHETUYECKOTO OnK-3 OMnK-3.1 CuTyauMOoHHbIE

MaTepuana. ' 3agaHus, Tecr,
Pedepart
Penapauus nospexaeHnin JHK.

5 'eHeTnYeckMe OCHOBbBI M METOABI OnK-3 OMnK-3.1 MpakTnyeckoe 3agaHwe,
cenekuun. NeHeTnyeckas ’ Tect
CTPYKTYpa Nonynsiuuin.

CoBpeMeHHOe NpeacTaBreHne o
6 rKe”e' Tunel v CTPYKTYPA reHOB. OrK-3 OMK-3.2 Tecr, Pedepat
OAMpOBaHNE reHeTU4ECKOMn
WHpopmaunu.
MaTpuyHas akTMBHOCTb FE€HOB.

7 Myt nepenayn reHeTU4ECKON OrlK-3 OrlIK-3.2 Tecr, Pedbepar
WHpopMaLnn B KNeTKe.

8 Perynauusa akcnpeccun reHoB. OriK-3 OriK-3.2 MpakTnieckoe 3ananve,

Tect, Pedbepar

9 BeepneHve B 9BOMIOLIMOHHOE OlK-3 OMK-3.1 Tembl goknagos ¢
yyYyeHune ) npeseHTaumen, Tect
VcTopus passutus OrllK-3 OriK-3.1

. Tembl AoknNagoB ¢
10 | 9BOMIOLMOHHBLIX NPEACTaBNEHNI :
npeseHTtauuen, Tect
C gpeBHOCTM Ao XX Beka

11 CuHTeTu4eckas Teopusa Orl1K-3 OriK-3.1 Tect
3BoSOLMN

12 Avckyccusi BOKpyr npobnemsl OrK-3 OrK-3.1 Tect
(aKTOpOB 3BOMOLMM




NHaukaTop(bl)
Ne HanmeHoBaHue pasgena KomneTteHumn
OOCTUXEHUS! OueHouHble cpeacTBa
n/n ancumnnuHel (Mogyns) a(n)
KoMMNeTeHuumn
OrK-3 OrikK-3.1 MpakTnyeckoe 3agaHue,
13 | Y4yeHne o0 MMKPO3IBONHOLMMK Tect
14 | MpoBnemsl MakpoasonioLH OrK-3 Ork-3.1 I'IpaKque?;%i 3apaHue,
3Bontouns reHoma u OrK-3 OrkK-3.1
13 | KO9BONKOLMS reHETUYECKNX Tect
cUCTEM
16 Mpobnembl 1 NepcnekTmBbI OrK-3 OrK-3.1 Tect
3BOMOLMOHHOIO Y4YEeHUS
Bonpochl k 3a4ueTy ¢
MpomexyTouHas aTTecTaums oueHkoun, Komnnekr
dopma KOHTpOns — 3a4eT C OLIEHKOW, 3K3amMeH pa3HOYpOBHEBbIX
3agaHunn

20. TunoBble OLEHOYHble cpencTBa U MeToAMYeCKMe MaTepuanbl, onpegensilowume
npoueaypbl OLeHUBaHUA

20.1. TeKkyWwnin KOHTPOJIb YCNeBaeMoCTH

KoHTponb ycneBaemocTu Nno AUCUMNIMHE OCYLLECTBISAETCS C NOMOLLbIO CreaytoLMX OLEHOYHbIX

cpeacTs:

1. NpakTnyeckne 3agaHus.

2. CuTyaumoHHble 3agaHusl.

3. Tecr.

4. Pedbepar.

5. Tembl OKNaaoB C Npe3eHTaumnen.

20.1.1 NMpumepbl NpakTU4YECKNX 3afaHUN
Y aconu 4YépHaa oKpacka CeMeHHOM KOXypbl (A) AoMuHupyeT Hag Genow okpackow (a).
OnpepenuTb oKpacky CeEMSIH Y pacTEHU, NOSTYYEHHbIX B pe3yrnbTaTe Crneayowmnx CKpelmBaHum:
1) Aax Aa; 2) AAx Aa; 3)aax AA; 4) Aax aa
[dypmaH ¢ nypnypHbIMK LiBETKaMu npu camoonbineHun gan 30 NnOTOMKOB € NypnypHbIMM 1 9 - C
oenbiMn uBeTkamn. Kakme MOXHO caenaTb BbIBOAbl OTHOCUTENbHO HacneaoBaHWS OKpacKu
LBETKOB Yy 3TOro BMaa? Kakas 4acTb MOTOMKOB, MMEIOLLMX NMypnypHYI OKPacKy LBETKOB, AOJPKHA
AaBaTb YNCTOE MO 3TOMY MPU3HAKy NOTOMCTBO?
BpoxaeHHbin  caxapHbil - AnabeT 0O0ycrnoBrneH peuecCuBHbIM — @yTOCOMHbIM  FEHOM C
NEeHEeTPaHTHOCTbIO Y XeHWKMH 90 %, y MyxumH — 70 %. Onpegenute BEPOSATHOCTb POXAEHMUSA
300poBbIX U OonbHbIX OeTe B cembe, rge oba poautend SBNANUCH FeTEepPO3UroTHLIMU
HOCUTENSIMKM 3TOrO reHa.
HekoTopble ¢opMbl KaTapakTbl U FNYXOHEMOTbl NepefarTcsl Kak ayTOCOMHble pelecCUBHbIE
HecuenneHHble mexay cobon npusHakn. OTCyTCTBME Pe3LOB U KMbIKOB B BEPXHEW YEenocTu
Takke MOXET nepeaaBaTbCs Kak peLeccuBHbIA Npu3Hak. KakoBa BEpOSATHOCTb POXKAEHUS OEeTeNn
CO BCEM Tpems aHoOManuamu B cembe, rae: 1) oba poautensa reTepos3uroTHbel MO BCEM TPEM
napam reHoB; 2) OAVH U3 poauTenen cTpagaeT KaTapakTon U rIyXOHEMOTOMW, HO reTepo3nroTeH
no TpeTbeMy TMpuU3HaKy, a BTOPOW Cynpyr reTepo3vroTeH MO KaTapakte W KpacCHbIMU
ABYrHE34HbIMU Nriogamun, ¢ KpacHbIMM MHOTOTHE3AHLIMU U C XEeNTbiMX  ABYrHe3gHbiMU. KakoBbl
reHOTUMbI UCXOOHbLIX pacTeHnin? Kakux ele pacTeHuin cnegyeTt oxuaatb B 3TOM CKpeLmBaHum?
KakoBa BEpPOSATHOCTb UX NOSABNEHUNA?
OTcyTcTBME NOTOBLIX Xefes3 y fnogen nepefaercs No HacneacTBy Kak PeLeCCUMBHbBIA MPU3HaK,
CUenneHHbIn ¢ X—xpomocomon. He cTtpagatowmin 9TuMm 3aboneBaHMEM tOHOLWA XXEHUTCA Ha
AEBYLLUKe, OTel, KOTOPOW nuweH MNOTOBbIX >Xenes, a MaTb WU ee npeakn 340poBbl. KakoBa
BEPOATHOCTb, YTO CbIHOBbS M Ao4Yepwn OT 3Toro Gpaka OyayT cTpagaTb OTCYTCTBUMEM MOTOBbLIX
xenes: KakoB NporHo3 B OTHOLLEHUM BHYKOB TOrO M APYroro rnomna, e€Cnm XeHbl CbIHOBEN N MYXb$i
aoyepen 6yayTt 300poBbIMY NOABMU?



3eneHo3epHbI COPT PXKKU NpU CKpeLumBaHumn ¢ 6enosepHbiM AaeT B NEPBOM MOKOSIEHUN pacTeHuUs
C 3eneHbIMU 3epHaMu, a BO BTOPOM MOKOMEHWM pacluenneHne no okpacke: 89 pacteHun ¢
3eneHbIMN 3epHamMu, 28 pacTeHUn C XenTbiMu 3epHamu, 39 pacTeHun cC GenbiMu 3epHamMu.
Bonipoce!:

1) OnpegennTte TMN HacNe4oBaHUA N HANULLIMTE CXEMY CKPELLMBaHUS.

2) Yto nonyuuntcs, ecnun cKpecTtuTb rmépuabl NEPBOro NOKONEHNUSI C TOMO3UTOTHLIM

KEenTo3epHbIM pacTeHnem?

3) YUTto nonyuntca, ecnun cKpecTuUTb rmbpuabl NePBOro NOKONEHNSI C TOMO3UTOTHLIM

6eno3epHbiM pacTeHnem?

KpuTepumn oueHKku:
«3a4TEHO» BbICTaBNSETCS CTYAEHTY, €CMM NpaBUibHO 0OPMUI 1 peLunn 3agady.
«He 3a4TEeHO» BbICTaBNSAETCS CTYAEHTY, €CNY OH He peLwunn 3aaady (Mnv pelumn ee ¢ owmnbkamm)

20.1.2 NMpumepbl CUTYaLUOHHbIX 3agaHuN
OcBouTb MeToq 3KCMpecc-ANarHOCTUKN onpedeneHns yucna X-XpoMOCOM B MHTepdasHbIX
Knetkax OykkanbHOro anuTenuss 4Yenoseka. Ha mMukponpenapate OykkanbHOro anuTeEnus
noacyMTaTb YMCO KNeTok ¢ Tenbuammn bappa n 6e3 Hux. [JaHHble BHECTW B Tabnuuy. BbinonHuTb
PUCYHOK siiep C MOJIOBbIM XPOMaTMHOM M 06e3 Hero. YkasaTb (3anofiHmB Tabnuvuy) KOnMy4ecTBO
ayTOCOM, MOMOBbIX XPOMOCOM M TMOSHbIA KapuoTun WHAMBMAYYyMa C COOTBETCTBYHLLUM
3aboneBaHveM.
O3HakoMUTbLCA C OCODOEHHOCTAMM CTPOEHUS U PYHKLUMOHMPOBAHUSA MOSMIMTEHHBLIX XPOMOCOM,
ncnomnb3ysi roToBble Mpenapartbl CIIOHHBLIX  Xened nudmHok Chironomus. PaccmoTtpeTs noA
Mukpockonom (o6bektuebl 40x 1 90x) N 3apucoBaTb CTPOEHME TUIAHTCKMX XPoMOocoMm (obpaTtme
BHMMaHWe Ha YepeoBaHMe OUCKOB M MEXAMCKOBbLIX y4acTKoB, Nydbl, konbua bansbvaHu).
OBnageTb METOOUKOM HapKOTU3auMM MyX WU Hay4uTbCs OTNMYaTb CaMUOB OT CaMOK BHYTpU
nuHmn.  [poBecTn  cKkpewmBaHMe B COOTBETCTBUM C  3adaHveM, nNpeanoXeHHbIM
npenogasartenem. [Nonyuntb F1 1 npoaHanuanpoBaTtb ero. Ckpectutb Myx u3 Fi. Monyunts F2 1
npoaHanuanpoBatb  NOTOMCTBO.  O3HAaKOMUTBCS C  OCHOBHbIMW  3aKOHOMEPHOCTAMM
HacregoBaHWs NPU3HaKoB (QOMUHUPOBaHUEM, pacLlenneHmeM, He3aBMCUMbIM HacregoBaHUEM).
MpoBecTn cTaTncTnyeckyto 06paboTky NONyYEHHbIX pe3ynbTaToB.
O3HakoMnUTbCA € OCOBEHHOCTSIMM MOAUMUKALMOHHOM M3MEHYMBOCTU. Ha ocHoBe repbapHbix
0o6pa3uoB pacTeHUn NOCTPOUTL BapuauMOHHbIE pAabl MO OTAENbHLIM NPU3HaKaM U BbIMUCIUTb
NX OCHOBHbIE MOKa3aTenw.

KpuTtepun oueHKu:
«3a4TEHO» BbICTABMAETCA CTYAEHTY, €Cn BCEe 3ajaHNe BbINOSIHEHO U NPaBWUibHO OPOPMIIEHO B

TeTpaau (HassaHue, Lefb, CXeEMa OnbiTa, CHATUE U OPOPMIIEHNE PE3YNbTATOB OMbiTa), CAMOCTOATENBHO
cchopMynNMpoBaHbl BbIBOABI.

«He 3a4TeHO» BbICTaBNAEeTCA CTyAEeHTy, eCnn 3adaHune He BbINOJIHEHO (I/IJ'IVI BbINMOJIHEHO C

owmbkamm).

20.1.3 NMpumepbl TeCTOBLIX 3agaHUN

Bbi6pamb npasusibHbie omeembl (0OUH UJIU HECKOJILKO)

1.
2.

3.

HasosuTe rog poxaeHus reHetunkun: 1) 1865; 2) 1900; 3) 1953
Kakve KneTouHble CTPYKTYpbl OTBEYAIOT 3a UuTonnasMatmyeckoe HacrnegosaHune?
1) Agpo; 2) Xnoponnactel; 3) MutoxoHapwuu; 4) Jlnsocomsl; 5) MNMepokcucomsl; 6) Mnasmmnapl
Bblgenute Tunbl HacNeacTBEHHON N3MEHUYNBOCTU
1) MogudurkaunoHHas; 2) KombnHatueHas; 3) MytaunoHHas; 4) OHToreHeTnyeckas
Kak Ha3biBaeTCca MyTauus, CBA3aHHas C HEKPATHbIM YMHOXEHNeM reHoma Buaa?
1) AsTononunnouaus; 2) Annononunnonaus; 3) AHeynnonaus
KTo aiBndeTcsa cosgarenem XpOMOCOMHOW TEOPUN HACNEACTBEHHOCTN?
1) T. MopraH; 2) I'. Mennep; 3) e ®pus; 4) Y. CettoH n T. Bosepwu
Kakum coveTaHmem saepHbIX U MUTOXOHAPUanbHbIX reHoB obecnevmBaetcsa LIMC y kykypy3bl?
1) Cyt® RfRf; 2) Cyt® Rfrf; 3) CytN RfRf; 4) Cyt® rfrf; 5) CytN Rfrf; 6) CytN rfrf
K KakoMy TNy reHOMHOM MyTaunM MOXHO OTHECTW KapuoTun Yyenoseka 45, x?
1) aHeynnowuaus; 2) rannonams; 3) nonvnionams



9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kakve Bnabl XpOMOCOMHbIX aHOMarnui He BCTPEYalTCs Y XKUBOPOXKAEHHbIX:
1) Tpucomuss no aytocomam; 2) TPUCOMMS MO MOSIOBbIM XPOMOCOMaMm; 3) MOHOCOMUSA MO
ayTocomam; 4) MOHOCOMUS MO X-XPOMOCOME
Mpn kakoM TuNe B3aMOAENCTBUA FEHOB OAVH annerbHbIA FeH NoAaBnsieT AencTBne gpyroro?
1) KogomuHupoBaHuu; 2) [loMMHaHTHO-peLeccuBHoMm; 3) Anuctase
Ykaxute npaBunbHbI 0TBET. [1pn KOAOMUHMPOBAHUM:
1) OguH reH NOMHOCTbIO NogaensieT nposiBneHwe pgpyroro; 2) Kaxgbin M3 OByX annenen
YacTMYHO nposiBNsieT cBoe penctBue; 3) AnnenbHble TeHbl He3aBUCUMO [LOEWCTBYOT B
reteposurote, obecne4vnBas paBHOLEHHbIN BKag B hopMmpoBaHne oeHoTmna
Kak Ha3sblBaeTCs HenposiBieHMe MyTaHTHOrO reHa y HEKOTOPbIX ero HocuTenen B nonynaunm?
1) BkcnpeccuBHocTb; 2) MNeHeTpaHTHOCTb; 3) JlTabunbHOCTb
Kak Ha3blBaeTCcsa opraHu3Mm, y KOTOpOro OTCYTCTBYEeT 0gHa Xpomocoma?

1) MoHocomuk; 2) Hynnucomuk; 3) Tpucomumk
YKkaxute npaBunbHble OTBeTbl. Kakue u3 HuXKenpuBeAeHHbIX FeHOTUMNOB MOXHO OTHECTU K
astononunnoungam? 1) AABB; 2) AABBCC; 3) ABC; 4) AAAA; 5) AA
YKaxuTe nonoxeHus, sepHole ansa SOS-penapaumm:
1) Mpowucxoagnt go pennukaumn OHK; 2) OtHocutca k nocTpennukatueHon; 3) CBsidaHa C
yOaneHnem MoBpEXAEHHbIX HYKNeoTuOooB C nocriegylowmm 3actpanBaHnem “Gpewn”; 4) 310
penapauus, “CkrnoHHas K owmbkam”
K kakoMy TNy MOBUMbHbBIX FEHETUYECKMX ANIEMEHTOB OTHOCUTCHA BUPYC capkoMbl Payca?
1) TpaHcnoaoH; 2) PeTpoTpaHcno3oH; 3). Is-anemeHT
PerynaTtopHble y4acTku reHa, ocnabnsiowme ero akTMBHOCTb, Ha3bIBaKOTCA:
1) OHxaHcepsbl; 2) MogudukaTopsl; 3) CanneHcepsl; 4) NpomMoTops!
Kakve 13 Hmxe nepevmcrneHHbIX y4acTKOB XPOMOCOMbI ABMASKOTCS reHEeTUYECKN HEaKTUBHBbIMN?
1) OyxpomaTuH; 2) HTpoHbI; 3) Jk30HbI; 4) MeTunmpoBaHHble yyacTkn OHK
CuHTes 6enkoB Tennosoro woka (bTLU) B oTBET Ha NOBbILLEHNE TEMNepaTypbl — 3TO:
1) MyTtaums; 2) MexaHmam agantuBHon mogudukauum; 3) Heobpatmmblii npouecc
Kakune crnocobbl pekoMmbuHauumn y 6aktepun Bbl 3HaeTe?
1) TpaHcdopmaums; 2) TpaHcaykums; 3) KoHbioraums; 4) MenoTuyeckuini KpoccuHrosep; 5)
TpaHcnsaumsa
Kakune Tunbl KpOCCOBEPHBLIX rameT cOOTBETCTBYHOT reHotuny AD//ad?
1) ad; 2) aD; 3) Ad; 4) AD
YKaxute Tunbl HacneacTBEHHON N3MEHYMBOCTW.
1) MoandukaumnoHHas; 2) KombrnHatueHas; 3) MytaunoHHasi; 4) OHToreHeTMyeckas.
Kakve 13 HmxenpmBedeHHbIX reHOTUMOB MOXHO OTHECTU K aBTononunnongam?
1) AABB; 2) AABBCC; 3) ABC; 4) AAAA; 5) AA; 6)CCC
Onpegenute, Kakoe 4YUCO Terew MNOflIoBOro XpoMaTvHa MOXHO OBHapyXuTb B GOMbLUMHCTBE
NMHTepdasHbIX s4ep Ngen co cneaywmMmm KapmuotTunamu:

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

Ykaxxume coomeemcmeus
1 YKkaxunte cooTBETCTBUS

Ipynnbl kposu FeHomunsi, ux Omeem
onpedernsnuwue

1. AB (IV) a) IAIA \

2.0(I) 6) A8 \

3.A(I) B) 1910 \

4. B (Il r) |Bo \

2. YKaxute cooTBETCTBUS.

lMoHsmue OnpedeneHue

1. Pennukauus a) Yeenu4yeHue yncna Kkonum reHoB, konmyectea AHK

2. AmMnnudurkaums 6) CunTtes OHK Ha maTpuue PHK

3. ObpaTHaga TpaHcKpunuumns B) CuHte3 PHK Ha maTpuue OHK

r) Yooenne OHK

Hamb nucbMeHHbIU omeem

1.

Hanuwwnte (*)OpMyJ'IbI roMO3UroT Mo OAHOWN 1 AByM napam reHos



10.
11.
12.
13.

14.

Kak HasblBaeTcs XxpoMOCOMHasi abeppauuns, CBa3aHHas C NepeHOCOM yyacTka OAHOM XPOMOCOMbI
Ha ApYryto (HEeroMonornyHy)?

Kakor non aBnsieTca romorameTHbIM Y NTuy, n 6aboyek?

Kak HasblBaeTcsi CMHOPOM Yy 4YenoBeKka C KOMIMSIEKCOM MOSIOBbIX XpoMocoM XXY? Ykaxute
chbeHOTUN — MyXCKOM (J') UK KEHCKMIA (9 )?

Y notomcTtBa 60mnbHbIX XOpeen eHTUHITOHa NPOUCXOANUT YBENUYEHNE YnCrna TPUHYKNEOTUAHbIX
NMOBTOPOB, YCuUneHne TshkecTn 3abonesaHnsa n 6onee paHHee ero nposieneHne. Kak HasbiBaeTcs
37O sBNeHne?

Hante onpepeneHue noHaTuio MEH. Kakve Tunbl reHOB BaM U3BECTHbl (HA30BUTE He MeHee
Tpex).

UTto 03HauvaeT BbipaxeHue “I'eH 1 ero NnpoayKT KofMHeapHbl™?

UTo Takoe “numut Xendnuka’?

KT0 1 Ha kakoM o06bekTe BnepBble OTKPbIT MOOUIbHbIE FreHeTMYeckne anemMmeHTbl? K kakomy tuny
MI"3 oHu oTHOCATCA?

Kak HasblBalOTCS CuUrHamnbHble nocrneaoBaTeNbHOCTU reHa, ykasblBawlwume, rge HavvHaeTcs
TpaHCKpUNUnS U rae oHa 3akaH4YnBaeTca?

MoryT nn y aykapmoT C OAHOr0 reHa CYMTbIBaTbCHA HECKONbKO pasHblx 6enkos? OTBET NosiCHUTE.
Mpn KakoM TunNe B3auMOOENCTBUS FTEHOB OAMH reH BrMsieT Ha NPOSBIIEHNE BCEX OCTaNbHbIX?

Kak HasblBaeTCsi BEPOSITHOCTb (4acToTa) NPOSIBNEHUS MyTaHTHOro dgeHotuna cpegu ocoben
nonynsaumm, HecyLLMX AaHHY0 MyTaumio.

Kakvnm coyeTaHvem A0epHbIX n MUTOXOHAPUANbHbIX reHoB obecne4nBaeTcs
uMTonnasMaTnyeckas My>kckasi CTepUnbHOCTb Y pacTeHun? Hanuwwurte doopmyny.

Pa6oma c pucyHkom.

1.

Ha cxeme wu306paxeH npumep perynaumm TPaHCKPUNUUMU TreHa 3ykapuoT C  MOMOLLbIO
39HXaHCEPHbIX y4yacTkoB. [lognuwmnTe Bcex “y4acTHUKOB” W yKaXUTe MOCNEACTBUS perynaumm
(3anonHuTe Nponyckn, NOMeYeHHble MHOroToumsiMun). Kakue BblAENSAT TUMbl 3HXAHCEPOB MO
cnocoby perynaumm?

Ha kakom wu3 pucyHkoB (A, B unu C) um3obpaxeH MOOUNbHBLIA FEHETUYECKUN SNEMEHT?
MognuwnTe ero coCTaBnsALME, MCMOMb3ya Hymepauuto, ykasaHHyl Ha pucyHke. Kakune
depmeHTbl ncnonb3ytoT MM ansa ceoero nepemeLleHns?

Kakon npouecc nsobpaxeH Ha pucyHke? B yem cyTb 3TOro npouecca?

MoanuwunTe BCe CcoCTaBnALME NAKTO3HOro onepoHa. Vicnonb3ynte Hymepaumio, yKasaHHy Ha
pucyHke. [Insa Kakmx opraHM3mMoB OH XapakTepeH?

CumyauyuoHHble 3adayu

1.

OpgHa wun3 uenen OHK umeet cnegywowmm nopagok HykneotmgoB: A C G T A . Ykaxute
nocnenoBaTenbHOCTb HYKNeoTUAOB B KOMMMEMeHTapHon (MaTpuyHon=cmbiciioson) uenn OHK n
nocnenoBaTesibHOCTb HYKNeoTua0B MPHK, CUHTE3NPOBAHHOM C aTon uenm.
5-ACGTA-3

B comaTtunyecknx knetkax kanycTbl yctaHoBneHo 36 xpomocom BMecto 18. OxapaktepusynTte aTy
MyTaumio.

C «kakom MyTauuem CcBdA3aHO MPOUCXOXOEeHWe kapuotuna Buga Homo sapiens oT
YyenoBekoobpasHoro npeaka? YUto NponCcxoanT B 3TOM crnyyae?

B reHome opraHuama B pesynbTtaTe eNCTBUA TOKCMHOB NPOU30oLLIa XpPOMOCOMHAas nepecTponka
Mexay reHamu, HaxoouMBLUMMUCA B pasHblX Xpomocomax. [locnegoBaTenbHOCTL [EHOB
n3MeHunacb B nepson xpomocome ¢ ABCDEFGH Ha ABCDEOP, a Bo BToponn ¢ KLMNOP Ha
KLMNFGH. Onpegenute Tun mytaumn. OTBeT NOSICHUTE.

Kakoe uncno xpomocom AormkeH nmeTb oepTUnbHbIN rmbpug pacTeHnn ot ckpeLmBaHms Buga A
(2n=18) c Bngom B (2n=24). OTBeT NnosicHUTE.

B reHome opraHuMama B pesynbtate AeNCTBUS TOKCMHOB NPoU3oLUna XpoOMOCOMHasa nepecTponka
Mexay ydacTkamu, HaxoaAuBLUMMWUCA B pasHbiX Xpomocomax. [locrnegoBaTenbHOCTb FEeHOB
nameHunacob B nepson xpomocome ¢ ABCDEFGH Ha ABCDEOP, a Bo BTopon ¢ KLMNOP Ha
KLMNFGH. Onpegenute Tnn myTtauun. OTBeT NosicHUTE.

KpuTepum oLeHku:



«OTMINYHO» BbLICTABNSAETCHA CTYAEHTY, ecnu OH HabupaeT 6Gonee 85% OT MakcumarbHO
BO3MOXHoOro 6anna 3a Tecr.

«XOpOLLO» BbICTABNAETCSA CTYAEHTYy, ecnu OH HabupaeT oT 65 o 84% oT MakcumanbHO
BO3MOXHOro 6anna 3a Tecr.

«yOOBIEeTBOPUTENbHO» BbICTABNSAETCA CTyAeHTy, ecnu OH Habupaetr oT 45 pgo 64% ot
MakcMMarbHO BO3MOXHOro 6anna 3a TecrT.

«HEeYy[0BMNeTBOPUTENbHO» BbLICTABNAETCA CTYAEHTY, ecnu OH Habupaetr meHee 45% ot
MakcMMaribHO BO3MOXHOro 6anna 3a TecrT.

20.1.4 Tembl pechepaTtoB (NnpumMmepbl):

1. 3aKoHOMepHOCTU HacnefoBaHUA NPU3HaKOB B NONYMALMUSAX OPraHU3MOB.

2. CuHApPOMbI HacneACTBEHHbIX 3aboneBaHni y YenoBeka 1 MexaHU3Mbl UX BO3HUKHOBEHNS.

3. MoandurkaunmoHHasa n3MeHYMBOCTb U HOPMA peakuun.

4. [posoduna Kak Knaccuyeckuin o6bEKT reHETUYECKUX NCCreO0BaHNIA.

5. KapTupoBaHue reHoB. [(eHeTnyeckune, LMTonornyeckme n pusnyeckne KapTbl XpOMOCOM.

6. leHeTudeckas npupopa uuTonnasMatuyeckonm Myxckon crtepuribHocTn (LUIMC) n ee 3HayeHwue
04 cenekuum pacteHun.

7. TeHOMHble MyTauuu: MOMUNNOUAMSA, €e 3HayYeHue [ANA  Cenekuum pacTteHui. ABTO- M

annononunnouapl. Annononunaouvamsi kak cnoco® npeogoneHus ©Oecnnogua  OTAaneHHbIX
rmbpuaoB. PecuHtes BMaoB. [NponcxoxaeHne KyrnbTYPHOW MNEHMLbI.

8. XpoMOCOMHble MyTaumMm u ux Tunbl. PobepTcoHoBCkue TpaHcrokaumu. «Punagensduinckas
XpoMocomay.

9. leHHble MyTaUUn: NX TUMbI, FEHETUYECKME NOCNEACTBUS.

10. Cnoco6bl penapauun nospexgeHnn OHK. HacnepctBeHHble 60ne3Hn 4YenoBeka, CBsI3aHHblE C
HapyLIeHneM CUCTEM penapaunn.

11. MobunbHble reHeTU4YecKkMe aNnemMeHTbl MPOoKaApMOT U 3yKapuOT: TUMbl, CTPYKTypa, reHeTu4eckue
nocneacTBnsa U MexaHu3Mbl TPAHCMO3NLMN.

12. KoHdbopmMaumoHHbie matpuubl. [MproHM3aumst U NPUOHHbIE GONE3HMN.

13. cnonb3oBaHWe 3HaHWA O reHeTU4eckoM Koae Anst obbsicHeHus adpdekta MyTaumm (HOHCEHC-
MyTaLuMKn, CEMMCEHC-MyTaLMM, MUCCEHC-MyTauun, COBUT PaMKN CHUTbIBaHUS).

14. OnepoHHas perynsumst 4eNCTBUS reHOB y NPOKapUOT (Ha NPMMepE NakKTO3HOro onepoHa). Cxembl
HeraTMBHOIO M MO3UTMBHOIO KOHTPOMSA 3KCNPECCUN reHoB.

15. OcobeHHOCTM perynsaumm aKCnpeccumn reHoB aykapuoT. Mpumepbl perynsuumn akTMBHOCTU FEHOB
Ha ypOBHE TPAHCKPUNUUN. DHXaHCepPbl 1 canneHcepbl. IHcynaTopbl.

16. Perynaumsi akTMBHOCTM TEHOB Ha MNOCTTpaHCKpunumoHHoM ypoBHe (PHK-nHTepdepeHums).
Perynsaums TpaHCcnauumn ¢ noMoLLbo aHTUcMbIcrioBon PHK

Kputepumn oueHku:

«3a4TEeHO» CTaBUTCA CTYAEHTY, eCnv OH packpbin TeMmy pedepaTa, onvpasicb Ha COBPEMEHHbIE
nccneaoBaHus, B TEKCTE OTCYTCTBYIOT opdorpadmyeckme n CUHTaKCU4eckne oLMOKN, CTUIIMCTUYECKMX
norpeLLuHocTen, cobnogeHbl TpeboBaHMst K 0DOPMIIEHNIO.

«He 3a4yTeHO» CTaBUTCA CTYOEHTY, eCnM OH He packpbin Temy pedeparta, odopmun ero
HebpexHo, ¢ owmnbkamu.

20.1.5. NpumepHble TeMbl AOKNAaA0B C Npe3eHTaunen
1. Obwan xapakrepucTnka MetTan3nyeckoro nepnoga B pa3BuTMM eCTECTBO3HAHUS.
2. CoumnanbHO-UcTopnyeckne Npeanochisiku pasBUTUS Hay4YHOM CUCTEMATUKM B 3NOXY NepBOHAYanbHOro
HakonneHnsa maTtepuana (cbop un onucaHune hakToB, NepBbIe NOMNbITKX Kriaccudgukaumm).
3. Hay4Hble ocHOBbI cucteMaTtukm, 3anoxeHHole K. JlnHHeem.
4. Barnagbl K. JlnHHesa Ha npowucxoxgeHwe opraHudeckoro mupa. Otctynnenue K. JlnHHesa oT
npegcraBneHnin 0 NOCTOSIHCTBE BMAOB Mo AaBreHnem dhakTn4eckoro marepmana.
5. X KioBbe.
7. KoHuenunn npecdopMmnsma n anureHesa.
8. 3apoxaeHve ngen TpaHcghopmuama (Ha npumepe pabot XK. BroddoHa, 3. dapsuHa n 3.K. CeHT-
Wnepa).
9. bopbba TpaHchopMmnama ¢ KpeaumoHmaMmom (Ha npumepe guckyccum 3.2K. CeHT- Nnepa ¢ XK. Kiosbe).
10. 3BontoumoHHoe yyeHue XK.b. Jlamapka. 3HavyeHune asontounoHHon Teopun XK.B. Jlamapka ¢ nosuuyum
COBpPEMEHHON Buonoruu.



11. CoumanbHO-3KOHOMWYECKME N eCTECTBEHHOHAYYHbIE MPEANOCHISIKM BO3HUKHOBEHUST SBOMOLIMOHHOM
Teopumn Y. JapsuHa.

12.. dopmunpoBaHue Y. [lapBrHa KaK 9BOMOLMOHUCTA.

13. BceobLHOCTb ABMEHUN M3MEHYMBOCTU M onpegeneHne 3Ttoro noHatus Y. OapsuHom. Popmbl n
NPUYUHBI M3MEHYMBOCTU NO Y. [lapBUHY, NX 3HAYEHWE ANS 3BOMOLMM.

14. Y. [JapB/H O COOTHOLLUEHMM N3MEHYMBOCTM U HacneacTtBeHHocTu. LLnpokme 0606LeHnst no Bonpocy
HacnegcTBEHHOCTMW.

15. ®opmMbl MCKYCCTBEHHOro OTOOpa WU  UX MpPUMEPbl U3 MNPaKTUKA  cenekumn. 3HadveHue
Gecco3HaTenbHOro U MeToaANYECKoro oTbopa B Nopoao- 1 CopToobpasoBaHNN.

16. OTkpbiTMe Y. [JapBuMHOM 3akoHa ©0pbOLI 3a CyLEeCTBOBAHWE U LUMPOKUA CMbICST, BKNagblBAEMbIN B
370 noHATMe. OCHOBHble opMbl GOpbbObl 3a CyLLeCTBOBaHME M MX 3HAYEHME AN SBOSOLMOHHOIO
npouecca

17. OTkpbiTMEe Y. [JapBMHOM ecTecTBEHHOro oTbopa, ero oTnmyme oT NCKYCCTBEHHOTO.

18. PacxoxgeHune npusHakoB (OUBEPreHuns) 1 MexaHnsmbl BMgooobpasoBaHus.

19. NonoBor oT6OpP Kak YacCTHbIN Cny4van eCTeCTBEHHOro otbopa.

20. OcHOBHble NonoxeHus yyeHuns Y. [lapsuHa n ero BNusHUE Ha pas3sutme Guonoruu.
21../Acnonb3oBaHne NaneoHTONIOMMYECKMX METOAOB ANS AoKasaTesnbCTBa 3BOMOLMM OPraHUYecKoro
Mupa (uckonaemasi neTonuch, GuocTpaTurpadus, nepexogHoie popmbl, NanNeoHToNIorM4eckne paapl).
22. 3aKOHOMEpPHOCTN reorpadmMyeckoro pacnpoCTpaHEHNS U pasMeELLEHUST XUBbIX OPraHM3MoOB U KX
coobLlecTB Ha 3emne.

23../cnonb3oBaHne MopdoSiorMiecknx n smMbpuonorMieckux MeTodoB A OOKa3aTeNbCTBa CXOACTBaA
N pasBUTUSE OpraHNYecknx opm.

24. Bknag cuctemMaTuKn B 3BONIOLMOHHOE yyeHue (Koppenaumsa n nepapxusa npusHakoB, pOLOCNOBHbIE
ApeBa, nepapxusi BHyTpPUBMOOBbLIX FPYNM, KOHLENUMS NONMUTUMMYECKOro Buaa, nepexoaHblie opmbl).

25. BnusaHne oTkpbiTUM B 06BNactv reHeTuku, GUOXMMUK U MOMEKynsipHon Guonormn gns pasBuTus
npeAcTaBneHnn 0 eQNUHCTBE OpPraHMYeckoro Mmpa u ero 3BOSIOLMOHHbIX Npeobpa3oBaHuUsaX.

KpuUTtepumn oLLEHKM:
OTNUYHO - CTYOEHT YCBOMN TEMY, FPAaMOTHO U MO CYLLECTBY U3naraeT ee, onupaschb Ha 3HaHUS OCHOBHOM
nutTepaTtypbl; CBsA3blBaeT 3HaHMS C MNPAKTUYECKON [OeATeNbHOCTbI; aprymMeHTUpyeT HayuyHble
nonoXxeHus; genaet BbiBOAbl M 0006LieHMs; BnageeT CUCTEMOW OCHOBHbIX MOHATUA. WmeeTcs
odhopMIeHHasa npeseHTaums.
XOpoLO - CTYL4EHT yCBOUIT TEMY, IPAMOTHO U MO CyLWEeCTBY UsnaraeT ee, onupasicb Ha 3HaHNsE OCHOBHOW
nuTepaTypbl; CBA3bIBAET 3HaHUA C MNPaKTUY4ECKON OeATEeNbHOCTbI; apryMeHTUpyeT HayuHble
nonoXeHus; genaeTt BbiBOAbl M 0000LEHWs; BnageeT CUCTEMON OCHOBHbIX MOHATMI. [lpeseHTauus
OTCYTCTBYET.
YOoBnNeTBOpPUTENBHO - CTYAEHT u3naraet TeMy [oKnaga, onMpasiCb Ha 3HaHUSA OCHOBHOW NMTepaTypbl.
lMpeseHTaumnsa oTcyTCTBYET.

TexHonorusa npoBeAeHusA. Tekyllaa aTtTectauus NPoBOAUTCS B COOTBETCTBMM C [lonoxeHnem o
Tekyllen artrectaumm oOyyarwmxcs no nporpaMmam  Bbicliero ob6pasoBaHus BopoHexckoro
rocy4apCTBEHHOro yHMBEpCUTeTa.

Tekywaga atTectaums npomssoauTcd B popmax:

- MMCbMEHHBbIX paboT (pedepathbl);

- MPaKTUYECKNX 3adaHWNI;

- TecTUpoBaHUA MNPOBOAMTCA C MWCMOSb30BAaHNEM  3JNEKTPOHHbIX y4eBHO-MEeTOANYECKMX
KOMIMIEeKCoB https://edu.vsu.ru/course/view.php?id=6904 "
https://edu.vsu.ru/course/view.php?id=11767 no BCeM TemMaM JNEKLMOHHbLIX N NabopaToOpHbIX 3aHATUN.
TecTupoBaHue BkNoYaeT B cebs pasHOYpOBHEBbIE 3agaHusa (BOMNPOCHI, paboTy C pUCYHKamu,
CUTYaLMOHHbIE 3adayun), NO3BOMSAIOLWME Nydlle OueHUMTb 3HaHua obyyatoweroca. [ns oTBeTta Ha
BOMpOCLI TpebyeTcHa 3HaHWe Matepuana fNeKUMOHHBIX 1 TabopaTopHbIX 3aHATUA, a Takke maTepuana,
pPEKOMEHLOBAHHOIO A1 CAMOCTOSATENbHOM paboThl.

Kputepumn oueHnBaHusa npveefeHbl Bbiwe. [pyn oueHMBaHUM NCNONb3YHTCA KONMMYECTBEHHbIE U
KayeCTBEHHbIE LUKanbl OLEHOK.

Tekywan aTTectauus ssnsetcsa obsisaTenbHOW, ee pesynbTaThl OLEHMBaKOTCA B OannbHOM
CUCTEME 1 MO peLLeHnto kadeapbl MOryT ObiTb Y4TEHbI NPU NPOMEXKYTOYHOM aTTecTauumn oby4atroLmxcs.

KoHTponb pesynbtaToB camoctoaTenbHon paboTtbl (CP) obyvatowwmxcs npoBoautcs B Xode
npoBeaeHns nabopaTopHbIX 3aHATUI (YCTHLIA ONPOC, BbINOMHEHME U caadva nabopaTopHbiX paboT) u
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Tekywen attectaumm (HanucaHue pecdpepatoB). Tekywas artrectauus obecnednmBaeT NPOBEPKY
OCBO€EHUs1 y4eBHOro Mmatepmana, npuobpeTeHnsa 3HaHWM, YMEHUA N HABbLIKOB B NpoLiecce ayanTOpPHON U
CaMOoCTOsTENbHOM paboThl.

20.2. NMpomexyTo4yHan aTTrecTaums

lMpomexyToyHas aTTecTaumss MO  OUCUMMAWHE OCYLLEeCTBNAETCA C MOMOLLbIO  Cregyowmx
OL€HOYHbIX CPeacCTB:

- BOMPOCOB K 3a4€eTy C OLEHKOMN

- KomnnekT pasHOypOBHEBLIX 3aaHni

20.2.1. MNepe4veHb BOMPOCOB K 3a4€Ty C OLLEHKOM:

1. 3agaun, aTanbl pasBUTUA N OCHOBHbIE MeToabl reHeTukn. OcHoBHble 3acnyrm . Mengens, T.
MopraHa.

2. [okasatenbctBa reHetTnyeckon ponu HyknemHoBbix kucnot (OQHK n PHK). Ctpyktypa OHK.
Ceownctea [JHK kak cybcTtpaTta HacnegcTBeHHOro maTepuana.

3. Lntonormnyeckne n MonekynspHble OCHOBbI HACNeACTBEHHOCTH.

4. [MpuHuunbl MBpuaonorMyeckoro aHanusa. 3aKOHOMEPHOCTW HacrefoBaHWUs MPU3HAKOB,
ycTaHoBneHHble . MeHgenem. AHanuaupytowlee ckpelmanue. NpaBnno «4UCToTbl rameT.

5. TeHeTnMyeckue nNOHATUA: annenb, annenbHble W HeamnnenbHble reHbl. MHOXeCTBEHHble
annenu. Twnbl B3aUMOLENCTBUSA  annenbHbIX [EHOB: MOMHOE OOMUHUPOBaHWE, HenosiHoe
OOMVHUPOBaHWE, CBEPXA0OMUHMPOBAHUE, KOOOMUHUPOBAHME.

6. eHOTMN Kak cuctema B3aMMOLEMNCTBYIOLWNX FeHOB. TuMbl B3aMMOLEWCTBUS HeannenbHbIX
reHoB (KOMMNIeMeHTapHOCTb, anucTas, nonuMmepus). Nnenotponus.

7. HacnepoBaHne npu3HakoB, CLENSIEHHOE C Mosfiom (3kcnepumeHT MopraHa). emmnsnrotHoe
COCTOsIHME reHoB. [lpumepbl MNPU3HAKOB, CLENMEHHbIX C MNOSIOM Yy 4enoBeka, OCOBGEHHOCTU UX
HacnegoBaHus.

8. OCHOBHbIEe MONOXEHUA XPOMOCOMHOW Teopun HacneacTBeHHOCTU. OWNBOYHOCTb OTAEMbHbIX
NonoXeHun, copmynmpoBaHHbIX T. MopraHom, ¢ TOYKM 3peHusi coBpeMeHHon Guonormuun. MpuHumnbl
NOCTPOEHUS reHETUYECKMNX KapT XPOMOCOM.

9. KpoccuHroBep Kak MpuuMHa HapyweHus cuenrneHna. MenoTu4eckMn M MUTOTUYECKUI
KPOCCUHIroBep, Ux reHeTu4eckme nocnencTBus; UCNonb3oBaHUe ANs KapTUPOBaHUSA FreHOB.

10. M'eHeTnyeckue, umTonormyeckne n husndeckme KapTbl XPOMOCOM.

11. BocnpouasseaeHune reHeTn4eckon nHgopmaumm — pennunkauus OHK y npokapnoT u aykapumorT.

12. OcobeHHOCTN pennmKauumn TENOMEPHbIX Y4aCTKOB IMHENHBIX XPOMOCOM 3yKapuoT.

13. lon Kak reHeTM4Yeckn eTepPMUHNPOBAHHLIN NPU3HaK. Tunbl onpeaeneHns nona y aykapuoT
(MporamHoe, CMHraMHOE 1 anNuramHoe onpegerneHve nona).

14. XpOMOCOMHbBIN MeXaHM3M OnpenerneHns nona Ha npumepe 4venoBeka. HacnenocTBeHHble
©onesHn Yenoseka, CBA3aHHbIE C HAPYLUEHNAMM B CUCTEME NOSIOBLIX XPOMOCOM. /X uutogmarHocTtumka.

15. MexaHusm onpegeneHus nona y oc u nyen. banaHcoBass Teopus onpegeneHus nona y
aposodpunsl  no K. Bpugxecy. OTKNOHEHWS, CBA3aHHbIE C HapyLleHWEM MEeXaHU3MOB onpeaeneHus
nona.

16. HexpomocomHas HacnegcTBeHHOCTb. [MnasMoH 1 nnasmoreHbl. HacneactseHHble 6onesHn
YyernoBeka, CBA3aHHble C MyTauMsMu Na3mMoreHoB.

17. eHeTyeckas npupoaa umMtonnasMaTu4eckon Mmyxckom crepunbHocT (LUMC) n ee 3HauveHne
ONs cenekumm pacteHun.

18. MoaundukaumoHHaa wn3amMeH4MBOCTb. Hopma peakuuun. AganTuBHble MoaudMKauun U
MOp@03bl. [eHokonNMK N heHokonuu.

19. KombuHaTtmBHass M MyTauMOHHAs W3MEHYMBOCTb. JMNUreHeTMyeckas W3MEHYMBOCTb.
[(MCTOHOBBLIN KOA.

20. eHOMHble MyTauuu: rannovama U adeynnovaus. Npumepbl MyTaunMoOHHONW U3MEHYNBOCTU Y
yernoseka.

21. [eHOMHble MyTauuu: MNONUNIIOMAUS, €€ 3HadeHWe aNs Cenekumnm pacTteHuin. ABTO- U
annononunaougbl. Annononunaongus Kak cnocob npeogoneHust 6ecnnogus oThaneHHbIX rmépuaoB
(onbiTel .. KapneyeHko). PecuHTe3 BnaoB. MponcxoxaeHne KynbTypHOW MWeHULbI.

22. XpOMOCOMHbIe MyTauum n nx tunel. PobepTcoHoBckue TpaHcnokauun. «dunagensdunckas
XpOMOCOMay.

23. [eHHble MyTauun: UX TUNbI, FTeHeTUYECKUe NocneacTBuS.



24. Cnocobbl penapauun nospexgeHunn OHK. HacnegcreseHHble 6onesHM YenoBeka, CBs3aHHble
C HapyLleHneM cUcTeM penapaLmu.

25. CoBpeMeHHasa Teopusa reHa. Tunbl reHoB. Mo3anyHOe CTPOEHME T[EHOB Yy 3yKapuoT.
AnbTepHaTUBHbLIN CANAaNCUHT.

26. MobunbHble reHeTu4eckMe anemMeHTbl MNPOKapuMoT W 3yKapuoT: Tunbl, CTPYKTypa,
reHeTU4eCcKne NOCneacTBmUs U MeXaHU3Mbl TPAHCMO3ULUN.

27 MaTpuyHasi akTMBHOCTb [E€HOB. TpaHCKpMNuMs y NpoKapuoT M 3dykapuoT. [lpoueccuHr,
cnnancuHr MPHK.

28. Tlytm nepeHoca reHeTnyeckon wuHgopmaumm B knetke. O6paTHaa TpaHCKpUNUMS.
PeTpoBupychl. KoHdopmaumnoHHble maTpuubl. MNproHn3aumsa n npuoHHbIe GONE3HMN.

29. KopgupoBaHue reHeTnyeckon WHdopmaumm (reHeTUYeckun KO4 W ero CBOWCTBA).
Mcnonb3oBaHue 3HaHW O reHeTU4eCcKoM Koae Ans obbacHeHus adhdekta MmyTauun (HOHCEHC-MyTaLUum,
CeiMCeHC-MyTaLmu, MUCCEHC-MyTauuu, COBUIT  pPaMKM  CUYMTbIBaHUS).  IKCNaHCUs  4vucna
TPUHYKNEOTUAHbIX NOBTOPOB M aHTUUMNaums.

30. OnepoHHasa perynauma OencTBUS FEHOB Yy NPOKapuoT (Ha NpUMepe NakTO3HOro onepoHa).
CxeMbl HeraTMBHOIo U NO3UTUBHOIO KOHTPOIS 9KCNPECCUN FEHOB.

31. OCoBeHHOCTU perynsauumn 3KCpeccun reHoB 3dykapuoT. [pumepbl perynsaumm akTMBHOCTU
reHOB Ha yPOBHE TPAHCKPUNUUN. DHXaHCEpPbI 1 canneHcepbl. VIHCynaTopbl.

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

MpuMep KOHTPONBbHO-U3MEpPUTENbLHOIro MaTepuana

YTBEPXOAIO

o N.o. 3aBepytowmnenn kaenpon
_AERHETIKN, LUTONOMMN 1 HyionHxeHepum
A Lf. o ¢ £ L4 0 BH. Kanaes

CneumnanbHocTb _06.03.01 buonoaus
OvcuunnuHa_ FeHeTtuka u aponouma (61.0.31)
Bua koHTponsi _ 3a4eT C OueHKom

Bua aTTectaumm _ npomexyTodHas

KoHTponbHO-nameputenbHbin matepman Ne5

1. MeHOTUN Kak cMcTeMa B3anMOAENCTBYIOLMX reHoB. Tunbl B3aMMOOeNCTBMS annenbHbIX U
HeannenbHbIX FeHOB, X MONEKyNsipHble MeXaHU3Mbl.

2. MoGUnbHble reHeTUYecKne dremMeHTbl MPOKAPMOT U 3YKapUOT: TUMbl, CTPYKTypa, reHeTudeckune
NocrneacTBUSt U MeXaHW3Mbl TPaHCMO3ULUN.

KpuTepum oueHku:

«OTNINYHO» BbICTABMSAETCA CTYAEHTY, €CIN OH packpbiBaeT BOMPOCHI N0 Teme GuneTta n otTBevaeT
Ha JOMONHUTENbHbIE BOMPOCHI.

«XOPOLLUO» BbICTABMSAETCA CTYAEHTY, €CNN OH packpbiBaeT BOMNPOChl GuneTa, HO He OTBeYaeT Ha
HeKOTOopble JOMOSHUTENbHbIE BOMPOCHI.

«Y[OBMNETBOPUTENBLHO» BbICTABMSETCA CTYAEHTY, €CnM OH oTBevaeT Ounet no HaBoasALMM
BOMpPOCAaM M HETOYHO OTBEYaET Ha AONOSHUTENbHbIE BOMPOCHI.

«HEeyOOoBNETBOPUTENBbHO» BbICTABISAETCA CTYAEHTY, €CNIN OH HE pacKpbiBaeT TEMbI MO BONpocam
GuneTa v He OTBeYaEeT Ha AOMNOMHUTENbHbIE BOMPOCHI.

20.2.2. NMpuMepHbIN KOMMNMEKT pa3HOYPOBHEBbLIX 3aaHUN
Boripocbl ¢ 85160pOM 00HO20 UrU HECKOBbKUX PagusibHbIX 0Meemos
1. KT0 BBEN B HayKy TEPMUH «3BONIOLNA»?

a) LWaprnb BoHHa

0) Yapnb3 dapsuH



B) *Kan batuct Jlamapk

r) Kapn JlnHHen
a) ApuctoTtenb
e) *Kopx KioBbe
X) MnatoH

3) JNykpeuwnin Kapp

2. Kakve wu3 HWXenepedyncrnieHHblIX OokKasaTtesibCTB 3BOJIIOLUMOHHOIoO npouecca OTHOCATCA

ouoreorpadumyeckum?
a) nckonaemble nepexoaHbie popmbl
0) naneoHTonornyeckue psgpl
B) cpaBHeHMe nopbl U doayHbl pasHblX reorpauyecknx Mect
r) XWBOTHbIE PESUKTDI
a) Hann4ymMe roMosIorMYHbIX OpraHoB
e) Hannyve opraHoB pyauMEHTOB
X) Hanuyve aTaBM3MOB
3) 3aKOH 3apoAbILLIEBOro cxoAcTea
n) NPVHLMN pekanuTynauum
K) MoZenvpoBaHue 3BOSHLMK

K

3. Kakon 13 AOpeBHErpeyecknx MbICIUTENEN CcuMTan, YTO MCXOOHOW cybCcTaHumen Ons pasBuTus

aBnseTcs soaga?

a) danec

6) AHakcumaHap
B) AHakcnumeH

r epaknut

a) Amnenokn

e) Oemokput

X) ApuctoTenb

4. Kto u3 Hxenepey4ncrneHHbIX nccriegoBaTenen cumtars, YTo B OCHOBE 3BOJIOUMOHHBIX U3MEHEHUI

nexar 2 3akoHa: OOLLMIA U YaCTHBbIN?

a) Kapn JluHHen

0) *Kopx KioBbe

B) Yapnb3 JapsuH

r) XKaH Batuct Jlamapk

a) Kopx BrodpdoH

e) Yunbsam apsen

X) Mwnxaunn Bacunbesudy JlomoHocoB
3) OTbeH XKodbdpya CeHT-Unep

n) Kapn ®paHuesny Pynbe

K) Kapn Bonbdh

5. CornacHo CUHTETUYECKOW Teopun 3BOMIOLUN — deMeHTap-HOW edMHULIEN 3BOMOLMOHHOIO npoLiecca

ABMAETCS ...
a) ocobb
6) nonynauns
B) BMA
r) GuoreoueHo3

6. Kak Ha3biBaeTcs rpynna 3BOJTIOUMOHHbIX Teopvu71, COormacHoO KOTopbiM Bm,u,oo6pasoBaHme nponcxognT

O4YeHb CTPpEMUTESIbHO N NPEPLIBUCTO — B TEYEHNE BCEIr0 HECKOJTbKUNX NOKONEHNIN?

a) canbTauuoHU3M

0) TUXoreHes

B) KnagoreHes

r) aHareHes

a) cTacureHes

e) cenekToreHes

X) CMHTEe30reHe3s

3) Teopusi HeUTpanbHON 3BOMOLNN

7. Kak HasblBalOT U3MEHEHUe JKCnpeccnn reHos 0e3 M3MeHeHus I'IepBI/I‘-IHOIZ nocnenoBaTeribHOCTU

Hykneotuaos B AHK?
a) ANMUHYLNS



0) nonvniongusaums

B) amMnnmdukaums
r) XpoMocoMHas abeppauus
A) anureHeTM4eckas M3MEH4YMBOCTb

8. Kak Ha3blBaeTCs 3BOSOLMUS IKOCUCTEM, KOTOpasi NpoTeKaeT GbICTPO, B HEYCTOMYMBLIX, HAXOASALWMNXCS
B COCTOSIHM KpU3WCa IKOCMCTEMAaX, WCMbITLIBAMOLWIMX COKpaLleHMe BMOOBOrO cocTtaBa W rnybokue
N3MEHEHNs1 BHYTPEHHEWN CTPYKTYpbI, B YCIOBUSIX OCrabreHHON KOHKYPeHLUn?

a) KOrepeHTHasi 3BOnoLms
6) HeKorepeHTHas 3BoNLUS
B) cpeaun OTBETOB HET NPaBUSIBHOMO

9. Kak HasblBaeTcs BOCMPOM3BOAMMOE MHOXECTBO >XMBbIX Opra-HM3MoB, 0Gragatolmx KOMMNEeKCoM
3BOJIIOLMOHHO YCTOMYMBBIX ANArHOCTUYECKMX NPU3HAKOB?

a) BMA

0) nonynsiums
B) poa

r CeMencTBso
A) noasmg

e) nonynsiums
X) Knacc

3) ™n

10. Kak HasblBalOT BUAbl, Hacenswwue Tepputopun uenbix Guo-reorpaduyeckux Lapcts, obnacren,
NPOBUHLINIA?

a) BUObI-KOCMOMNOMUTLI
0) LUMpokoapearbHble BUAbI
B) y3KoapearbHble BUAbI-aHOEMUKN
r cpeaun OTBETOB HET NPAaBUSTLHOIO
11. KoHuenuma nonmMtunnyeckoro Bmga OCHOBaHa ...
a) Ha npeacCcTaBfieHMN O CyLLECTBOBaHUW €AMHOro Tuna Buaa. Tun Buga npencrasnsiet

COBOW KONMMEKUMOHHBIN 3K3eMnnsap (ro-noTun), Ha OCHOBAHWM KOTOPOrO BbIMOSIHEHO MepBoe onucaHue
BMAA, W KOTOPbIM XpaHuTCA B repbapum wnm 3o00n0rmyeckom My-3ee. PeanbHo cyulecTsyloLine
OpraHu3Mbl MOTYT HECKOMBbKO OT-MYaTbCs OT TUNOBOrO 3K3eMNsipa, Toraa OTinyYusa paccMaTtpu-BatoTcs
KaK OTKITOHEHUS OT HOPMbI, Bapuauum

6) OCHOBaHa Ha npeacTaBrneHMM O CyLWeCTBOBaHMM HECKONb-KUX TWUMoB Buaa. Bcee
BblAENEeHHble TUMNbl AOMKHbI ObITb Npea-cTaBneHbl COOTBETCTBYOLWMMM KOMNEKUMOHHBIMKU 3K3emnnsapa-
MW. BWA HEOOHOPOAEH MO BCEM KpuUTEpuaAM W npeactaBndet co-60M cuctemMy HecOBepLUEHHbIX
TakcoHOB. Buabl ¢ 6onee vnn me-Hee LUMPOKMM apearioM XapakTepusytoTCA CrOXHOW TaKCOHOMW-
4YeCKOM, SKONTOrMYECKON N XOPONOrnyeckon (NPOCTPaHCTBEHHOW) CTPYKTYPOW

B) BEpPHbI BCE OTBEThI
12. Kak HasblBaeTcs MUHMMarbHasi CaMOBOCMNpOM3BOAALWAAca rpynna ocoben, Ha NPOTSKEHUU
9BOMOLUMOHHO [ANUTENbHOrO0 BPEMEHW Hacenswwasa onpedeneHHoe npocTpaHCTBO, 0bpasyro-Lias
CaMOCTOSATESbHYI0 FEHETUYECKYH0 CUCTEMY N (POPMUPYIO-LLas COBCTBEHHYHO SKOSTOTMYECKYHO HULLY?

a) BMA
6) nonynauns
B) poa
r) CEMEeNCTBO
a) ceMbs
13. OTMeTbTe 3KONMOrnyeckme XxapakTepucT1kn NONynALUN.
a) BeNnnYyunHa (No 3aHMMaeMoMy NPOCTPaHCTBY M YNCIEHHO-CTU 0coben)
06) BO3pacTHas CTPyKTypa
B) nonosas CTPyKTypa
r) nonynaunoHHas AMHaMuka
A) NOCTOAAHHAA HacreaCcTBEHHas reTeporeHHOCTb
e) ANHaMmnyeckoe paBHOBeECHE OTAENbHbIX FEHOTUMOB (annenemn)
X) BHYTPEHHEee reHeTu4Yeckoe eAMHCTBO
14. YT0 ABNSETCA NOCTaBLUMKOM 3rIeMEeHTapHOro 3BOMOLMOHHOIO Matepuana?
a) MyTaLMOHHbIN npoLecc
06) n3onaums

B) NoNynsILMOHHbIE BOJHbI



r apend reHos
a) €CTeCTBEHHbIN 0TOOp

15. K kakomy KpuUTEpUIO BUAa OTHOCAT OCOBEHHOCTN BHELLHErO U BHYTPEHHErO CTPOEHMWS NOSIEBOMN
MbILLIN?

a) Mopdronornyeckomy
0) reHeTU4ecKomy
B) 3KONOrn4eckomy
r reorpacuyeckomy
16. Npumepom BHYTpMBMAOBOM 60pbObI 3a CyLLECTBOBAHME SIBMSIOTCHA OTHOLUEHUS:
a) YepHbIX TapakaHOB Mexay cobomn
06) YepHbIX U PbKNX TapakaHOB
B) YepHbIX TAapaKkaHOB C SSAOXMMUKaTaMM
r) YepHbIX TapakaHOB U YepPHbIX KPbIC
17. Buonoru4yeckas nsonsums obycnosneHa:
a) He6OoNbLIOW YNCNEHHOCTBIO BUOOB
0) HEBO3MOXHOCTbIO CNapuBaH1s 1 ONSIOAOTBOPEHUS
B) reorpadouyeckummn nperpagamu
r) KOMOMHATMBHON U3MEHYMBOCTbIO
18. CxoncTBO (hopM Tena y akyr, UXTMO3aBpPOB U AeNb(UHOB SBNSETCH NPUMEPOB 3BOMOLMM:
a) ouneTnyeckon
6) AVBEPreHTHON
B) napannensHon
r KOHBEPreHTHOM
19. lNprmepom aHaNOrM4YHbIX OPraHoB SABMAATCS:
a) pyka yenoBeka n Kpblrio 6aboyku
0) KONHOUYKM BosapbIHUKA 1 kKoMoYvky 6apbapuca
B) NIOBYME NUCTbSI POCSHKM U KOIHOYKM 6apbapuca
r) noYeyHble YeLlyn 1 YCUKN ropoxa
20. YT0 siBNsieTCcs pe3ynbTaTtoM UCKYCCTBEHHOrO oTbopa?
a) obpa3oBaHue HOBbIX BUOOB
6) 00pa3oBaHMe HOBbIX POAOB U CEMENCTB
B) o6pa3oBaHne HOBbIX COPTOB PACTEHWUI 1 MOPOS KUBOTHbBIX
r) dopMMpoBaHME NPUCIOCOBNEHI
21. KakoBbl Npn4MHbI MHOroobpasusi BUAoB B Npupoae?
a) CE30HHbIE M3MEHEHNSI B 3KOCUCTEME
06) npucnocobneHHOCTbL OPraHn3mMoB K cpeae oouTaHus
B) HacneacTBeHHasi USMEHYMBOCTb U €CTECTBEHHbIN 0T6Op
r MOANMUKALNOHHASA U3BMEHUYMBOCTb U UCKYCCTBEHHbIN OTHOP
22. lNpumep dmsmonornyeckon agantaumm?
a) dopma Tena y boromona
0) BNageHue B CNAYKy Mmensens
B) Konto4kn 6apbapuca
r) MUMUKPUS
23. Y10 siBNsieTCA rmaBHOM ABWXKYLLEN CUMOW 3BOSHOLMN?
a) HacneaCcTBEHHOCTb.
0) HeHacneacTBEHHas N3MEHYNBOCTb.
B) HacrneacTBeHHasi USMEHYMBOCTb.
r) eCTeCTBEHHbIN 0THOp.
24. [Inknm npegkom nowaan siBnsieTcs
a) TapnaH
6) Typ
B) nama
r) apxap
25. B 0CHOBY CUHTETMYECKON TEOPUM IBOSOLIMM BbININ NOMOXEHbI:
a) npuHumn rpagaumm XK.b.Jlamapka
06) Teopus ectecTBeHHoro otbopa Y.[dapsuHa

B) Teopusa HomoreHesa J1.C.bepra



r Teopusa carountennsl N.,MeuHnkoBa

3adaHus Ha ycmaHosneHue «BepHo nu ymeepxoeHue ?»

1. ManeoHTonoruvyeckne MeToAbl He MOryT ObiTb MPUMEHEHbI, Kak MpaBuo, MpU U3yYeHUu
MUKPO3BOJSTOLIMOHHBIX NMPOLECCOB.

2. CornacHo CUHTETMYECKOW TEOPMM SBOSOLIMM SBOMOLMS MMEET HeHanpaBeHHbIN XxapakTep.

3. Teopusa abuoreHesa — yTBePXXAAET HEBO3MOXXHOCTb MPOUCXOXAEHUSI XKMBOTO N3 HEXUBOTO.

4. Mo o6bemy reHoMa 3ykapuoT HeMb3s caenaTb 3aKkno4eHne O COXHOCTY OpraHu3aumm

5. 3nemeHTapHoe OBONMIOLUMNOHHOE dBJieHne — aOrnnTerbHoe, H606paTI/IMOG N BEKTOPU3OBaAHHOE
n3MeHeHune nonynAaumnoHHOro FeHO(*)OHﬂ,a.

Bonpoc ¢ pa3sepHymbimM omeemom

1. KakoBa Lefb 3BOSIOLMOHHOIO y4eHua?

2. [Nepevncnnte ocHOBHbIE JOKa3aTeNbCTBA 3BOSOLNKN, UCMNOSb3YEMble COBPEMEHHOM HAYyKOMN.

3. OnnwmnTe 3aKOHOMEPHOCTU FOPU3OHTaNbHOro NepPeHoca reHos.

4. lNepeyncnmrte 0OCHOBHbIE MEXaHN3Mbl BMONOrM4YECKON N30NALNN.

5. PaccmoTpuTe npeanoXeHHyo cxemy Knaccudukaumm ABWKYLLMX CU 3BOMNOLMA. 3anMwnte B oTBETE
NponyLweHHbI TePMUH, 0603HaYEHHbIN Ha CXeMe BONPOCUTENBbHbLIM 3HAKOM.

HacneactseHHOCTb I Oewmxywuin |
[svxyuwme cuno .
%[ EctecTBeHHbIN OTOOP ? ]
ABONKOUMA
MN3meHuymnBocTs Pa3pbiBalouinit I

6. Kak HasbiBaeTcsa criyyanHoe HeHanpaBrieHHOE M3MEHEHWE YacToT annenen n reHoTUnoB B
nonynaumsx?

7. lNMpouecc BO3HMKHOBEHMWSI HOBbIX BUOOB - ... .

8. AMEpUKaHCKMN Y4YeHbI, 3BOSMIOLUMOHMUCT, BHECLWMN OONbLION BKNag B pelleHMe BOMpocoB
BNMOooOpa3oBaHus - ... .

9. dopma 60pbObI 3a CyLLEeCTBOBaHNE, KOTOPYIO UITIIOCTPUPYET cnegyowmi npuvep. B Aectpanum
0ObIKHOBEHHasi N4ena, KOTopyto NpuBe3nu u3 EBponbl, BLITECHAET TY3eMHYH0, HE MMEIOLLLYHO XKana.

10. YCTONYMBOCTb K S4aM y TapakaHOB - 3TO CNeACTBMe AeNcTBust oTbopa

11. MNepevncnute anemeHTapHble OakTopbl BOSTHOLNMN.

12. MNepeuncnnte MeToabl N3yHeHUs IBOOLMUMN.

13. Kakon Tun ecTtecTBeHHOro oTbopa NpeAcTaBneH Ha pucyHke? B kakux ycnoBusx cpegbl OH
HabnogaeTca? Kakue mytaumm coxpaHseT?

[asnerue 4

otbopa \ f _,\

MamerunsocTb npuataka

TexHonormm npoBeaeHUs.

DOpMON MPOMEXKYTOYHON aTTecTaunm 3HAHUW, YMEHMIA N HaBbIKOB OOy4YaloMXCS SABMAAOTCS
3a4eT C OueHKoM M ak3ameH. ObsAsartenbHbiM YCNOBMEM AOMyCKa CTYAEHTOB K MNPOMEXYTOYHON
aTTecTaumm SIBNSIETCA: BbINOMHEHME M coada Bcex (NpeayCMOTPEHHbIX Nporpammoin) nabopatopHbIX
paboT; nonoXuTernbHble pe3ynbTaTbl TEKylen aTtrectaumm (BbIMOMHEHWE MPaKTUYECKMX M TECTOBbIX
3aflaHnin, NoAroToBKa pedyepaTa 1 JoKaza ¢ npes3eHTaunen).

MpomexyTouHaa aTTecTaunsa nNpoBOAUTCH B COOTBETCTBUM C [lonoXeHnem O NpoMEXYTOYHOM
aTTecTtaumm obyyaroLmnxcs No nporpaMmmam BbicLIEro obpasoBaHus.

KoHTpOnbHO-n3MepuTeNbHble MaTepuanbl NPOMEXYTOYHOM aTTecTauum BKA4YalT B cebs
TeopeTnYeckne BOMPOCHI, MO3BOMSAIOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHWWA. [JONONHUTENbHbIE



BOMPOCbI  BKIKOYAKOT BOMpOChbl flabopaToOpHbIX  3aHATUA, YTO MO3BOMSIET OLEHUTb CTeneHb
CchopMUPOBAHHOCTU YMEHNIA N HABbLIKOB.

Mpwn OLEeHMBaHUN ucnonb3yeTtca 4-6annbHas LKana: «OTINUYHOY, «XOpOLLOY,
«yOOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

5 GannoB cTaBMTCs, €cnv O00yYaloLlMACA AEMOHCTPUPYET MOSIHOE COOTBETCTBME 3HAHWUW,
YMEHWIA, HaBbIKOB, CBOOGOAHO onepupyeT NpMoOGpeTeHHbIMU 3HAHMAMKW, YMEHUSIMU, NPUMEHSAET UX NMpu
peLlleHnn NpakTMYecknx 3agav;

4 Ganna crTaBuTCs, ecnn oby4valrLNNCS OEMOHCTPUMPYET COOTBETCTBME 3HAHUN, YMEHUN WU
HaBbIKOB, HO AOMYyCKaeT He3Ha4YuTenbHble OLWMOKN, HETOYHOCTW, WCNbITbIBAET 3aTPyAHEHUS npwu
peLlleHnn NpakTMYecknx 3agav;

3 Ganna craButcs, ecnu oby4yalomMncs OEMOHCTPUMPYET HEMNoONHOe COOTBETCTBME 3HAHWN,
YMEHWIA, HaBbIKOB, AOMYCKaeT 3HaYMTENbHbIE OLLUNMOKM NpU peLLeHNN NPaKTUYECKNX 3a4av;

2 Ganna craBuTCsA, ecnu oby4valowmMncs LEMOHCTPUMPYET SBHOE HECOOTBETCTBME 3HAHWUW,
YMEHWI, HaBbIKOB.



