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B1.0.31 NeHeTnKa u aBonwUUA

1. Koa u HaumeHoBaHue HanpasneHusa nogrotosku: 06.03.01 bruonorua

2. Mpodwunb noarotoBkn: buomeguumHa, buodusnka, buoxumnga, boTtaHuka, [eHeTuka,
3oonorusa, dusnonormsa

3. KBanudukauma BbinyckHuka: bakanasp
4. dopma ob6y4eHus: oYHas

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

6. CocTtaBuTENM NpOrpaMmmbil:

Kanaes Bnaagncnae HukonaeBny, 4OKTOp Guonormyeckmx Hayk, npodeccop
MawkumHa Onbra CepreeBHa, kaHaMaaT OMONOrMYECKUX HayK, OLEHT
KoknHa AHacTtacust BacunbeBHa, acCUCTEHT

JlaBnunHckun AnekcaHgp BuktopoBsuy, npenogasaTtesib
7. PekomeHpgoBaHa: HMC meguko-6rnonornyeckoro gakynbteta 21.032021, npotokon Ne 2

8. YuebGHbIn roa: 2024-2025 CemecTtp(bl): 5-6



9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi yyebHoOU OuCyUNIUHbI S8JISII0MCS: NofyYeHne TeopeTUYeCcKUx OCHOB
1 6a30BbIX NPeACTaBeHN O reHeTUKE 1 TEOPUN SBOMOLIUN.

3adayu y4ebHoU OuCyuUmnuHbI:

- popMmupoBaHUe NpeaCcTaBleHNN O reHeTUKe Kak (pyHOaMeHTarnbHOM HayKe, u3y4daroLlen
HacneaCTBEHHOCTb U U3BMEHYMBOCTb Ha PasHbIX YPOBHSX OpraHn3aLmm XuBbIX OpraHM3MoB.

- (bopmmpoBaHme 6a30BbIX NPeAcTaBNEHNA O LUTONTOMMYECKNX U MONEKYNSPHbLIX OCHOBaXx
N 3aKOHOMEPHOCTAX HacneaCcTBEHHOCTU; TUNax M MOMEKYNSAPHbIX OCHOBAaX W3MEH4YMBOCTHU
reHeTUYecKoro marepuarna; COBPEMEHHOM MpeACTaBfEeHUN O CTPYKType M Tunax reHoB, WX
MaTpPUYHOM aKTUBHOCTU, TUMAx perynsaumm reHoB y NpoKapmoT M 3YKapuoT; OCHOBHbIX Nogxoaax
N3y4YeHnsi reHOB N FreHOMOB.

- OBnageHve mMeTodamu UCCredoBaHUS reHeTUYecKoro maTtepuana Ha MOSEeKyNspHOM,
KNeTo4YHOM, OpraHM3MeHHOM U1 MONYNSUMOHHOM YPOBHAX. YMeEHMe NNaHnpoBaTb IKCMEPUMEHT
Nno U3y4YeHUIo xapakTepa HacnegoBaHUS NPU3HAKOB U aHanuaa ero pesynbLTaTos;

- dopmupoBaHne y CTyOEHTOB COBPEMEHHbIX NpeAcTaBneHni
3BOSIIOLIMOHHON TEOPUU, O MUKPO- N MAKPOIBOSTHOLINN.

00 ocHoBax

10. MecTo yyebHOM AncUMNUHLI B cTpyKType OOI:

YyebHasa gucuunnmHa « eHeTuka 1 aBonoLmMa» OTHOCUTCH K 00a3aTenbHon YacTtn brioka
1 «ducumnnuubl (mogynu)» degeparnbHOro rocygapCcrtBeHHOro obpasoBaTenbHOro craHgapTa
BbicLlero obpasoBaHus no HanpaeneHuto nogrotoskn 06.03.01 Buonorus (6akanaespumar).

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yrbTaTamMuM OCBOEHMs oGpa3oBaTeribHOM

nporpamMmmbl (KOMneTeHLIMFlMM) n UHANKaTopamMmu NX 4OCTUXKEeHUs .

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMNeTeHLUn
OlK-3.1 | demMoHCTpupyeT 3HaHWe 3HaTb: OCHOBbI 3BOJTHOLIMOHHON TEOPUN U

CnocobeH OCHOB 9BOJTIOLIMOHHOM COBPEMEHHbIE HanpaBneHui
NPUMEHSATb 3HaHNe TEOpUM U COBPEMEHHbIX nccrnegoBaHUst 3BOJSTIOLIMOHHBIX
OCHOB HanpasreHui npoLeccoB
3BOMOLMOHHON uccrnepnoBaHusa
Teopwuum, 3BOJHOLMOHHBIX MPOLECCOB, | YMeTb: 060CHOBbIBaTL POIb
ncnonb3oBaTb o6oCcHOBbIBaET ponb 3BOJIHOLMOHHOW Maen B B1uonormyeckom
COBpPEMEHHbIE 3BOJIHOLMOHHOW naeun B MUPOBO33pPEHUN, NPUMEHATE 3HaHUS 06
npeacTaBneHus o Buronormnyeckom 3BOSIOLUM OpPraHMYeckoro Mvupa ans
CTPYKTYpHO- MUPOBO33peHun, BnageeT peLleHns NpakTuyecknx 3agad
PYHKUMOHANbHON COBPEMEHHbLIMU
opraHumsaumm npeacTaBneHnsaMmn o BnageTtb: coBpeMeHHbIMU
reHeTU4eCcKom MUWKPO- M Makpo3BONIOUMUK, | NPeacTaBneHusIMu 0 MUKPO- 1

OlK- | nporpammsl 1BbIX NPUMEHSET 3HaHus Ans MaKpO3BOSOLMM

3 06BHEKTOB U peLleHmns npakTuYeckux
meToapbl 3agay
MOJIEKYTSAPHOW OlK-3.2 | OemoHcTpupyet 3HaTb: OCHOBbI M COBPEMEHHbIE
Buonoruu, copMMpOBaHHbIE OOCTWDKEHNsT OBLLIEN U MOMNEKYISAPHON
FeHEeTUKN U npeacTaBneHus o reHeTUKN; MOMNEKYNSPHbIE OCHOBBI
Guonorum COBPEMEHHbIX NPUHLMNax nepegaym reHeTnyeckon nHgopmaumnm
pa3BuTMSa ANng MONEKynsipHOW Bruonornm un
nccrnegoBaHust reHeTUKKN, NPOSBIEHNN YMeTb: NPUMEHSATb (byHAaMeHTanbHble
MexXaHV3MOB HacneacTBEHHOCTU U 3HaHWA 1 CMNaHUpoBaTb IKCNEPUMEHT NO
OHTOreHesa u N3MEHYMBOCTU Ha BCEX N3y4YeHuIo XxapakTepa HacrnegoBaHus
dwmnoreHesa B YPOBHSAX OpraHusaumm NPU3HAKOB M NpoaHanu3nMpoBaTh ero
npodeccnoHanbHo XWBOTO, 3HaHWE pes3ynbTaThl; pelaTtb 3agadv no obLuen,
" geaTenbHOCTU MONEKYNSPHLIX OCHOB MONEKYNSPHOW N MEOULIMHCKON reHeTrKe
nepefayn reHeTU4eckon




MHdopMaLum B
OnoobbeKTax, FEHOMUKY,
NPOTEOMUKUN, TEHETUKN
pa3BnTuA, UCNonb3yeT Ux
Ha npakTuke.

BriageTb: OCHOBHBIMMW MOHATUSIMU
COBPEMEHHOI reHeTVKN; MHTeprnpeTaumm
NOJSTyYEHHbIX JaHHbIX; HaBblkaMu
peLleHns 3aaa4d No pasnuyHbIM
HanpaBneHNsAM reHeTUKN.

OrlK-3.3

[MprumMmeHsieT oCHOBHbIE
MeTOAbl MOJIEKYNAPHO-
Buronorn4yeckoro u
reHeTM4YecKoro aHanmsa
ONs peLueHns
npodeccuoHanbHbIX 3agad

3HaTb: OCHOBHbIE NOAXO0AbI U METOAbI
MOJ'IeKyJ'IHpHO-6VIOJ'IOFI/ILIeCK0F0 n
reHeTn4eckoro aHanusa; 6asoBble
npencraBneHna o npodaBiieHnn
HacneagcTtBeHHOCTU U UISMEeHYNBOCTU Ha
BCEX YPOBHSIX OpraHM3aLmm }X1MBoro

YMeTb: NPUMEHATb MeToAbI
MOJEKYNSIPHO-BMOMNOrM4eckoro un
reHeTUYeCcKoro aHanmaa B Hay4Ho-
nccneaoBaTenbCKOM 1 NPaKTUYECKOn
paboTe ¢ buonornyeckummn obbLekTamm

BnageTb: MeTO4aMm reHeTM4eCcKoro
aHarnu3a Ha pasHblX YPOBHSIX
opraHM3aumm X1MBoro (MOMeKynsipHoOM,
KINETOYHOM, OpraHM3MeHHOM,
nonynsiLLMOHHOM)

12. O6beM ancuUnnuHbI B 3a4eTHbIX egunHuuyax/yac. — 7 3ET / 252 vyac.

dopma NPOMeXYyTOYHOM aTTeCcTauumn 3a4eT C OLIEHKOM, 3K3aMeH

13. TpypoeMKkocTb No Buaam y4yebHon paboTbl

TpygoemKkocTb
Bug yyebHor paboTbl Bcero [lo cemecTpam
5 cemecTp 6 cemecTp
AyaNTOPHbIE 3aHATUS 112 48 64
nekuum 48 16 32
B TOM YUCTIE: npakTnyeckme
nabopaTtopHble 64 32 32
CamocTosTenbHas paborta 104 60 44
B TOM Ymucrie: KypcoBas pabota (NpoekT)
dopma NpoMeXyTOHHON aTTecTauun — sa4em 36 36
C oUeHKoU, 3K3aMeH
WToro: 252 108 144
13.1. CopepxaHue gUCLUUNINHDI
Peannsauus
pasgena
Ne n/n Haumerosarue paspena CopepxaHve pasgena AMCunnimvHbl AvCUMNIMHDI C
ANCUMNNNHBI NMOMOLLLbHO
OHMNanH-Kypca,
QYMK*
1. Nekuun
3agaun, 9Tanbl pasBUTUSE M OCHOBHbIE METOAbI
MpegmeT, MeTOabI K reHeTukn. [lpuUMEHeHWe TreHeTUKNn B  cenekuuu,
OCHOBHbI€ 3Tanbl MeauumHe, akonoruu, BuoTexHonoruu.
CTaHOBMNEHUS FTEHETUKMN. MpencTtaBneHne o mogenbHbiXx obbekTax. CTpykTypa | https://edu.vsu.r
11 Crtpyktypa monekynsl AHK, | monekynel [OHK, oTpaxatowias ee CcBOWCTBa Kak u/course/view.g
’ oTpaxatolLlasa ee CBOMCTBA MaTtepuanbHOro HocuTens HacneacTBEHHOCTMW. hp?id=6904
Kak MatepuarnbHoro OCHOBHbIEe MOHATUS FTEHETUKN: TeH, reHOTUN, eHoTuUN,
HocuTens reHoMm, annenb, annenbHble TreHbl, [oMO3uroTa,
HacneaCTBEHHOCTM. reTepos3nrota, [OOMMHAHTHbIE UM pPeLecCUBHbIE
NPU3HaKu.
12 HacneactBeHHOCTb [unckpeTHoCTb B HacnegoBaHun NpuU3HaKoB httgs://edu:vsu.r
' afepHas 1 BHesgepHas. (Mengenuam). Lintonornyeckne OCHOBbI | u/course/view.p
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HacnegcTBeHHOCTM.  OCHOBHbleE  3aKOHOMEPHOCTU
HacrnegoBanuss npusHakoB (no . Mengento).
N3yyeHmne 3aKOHOMeEpPHOCTEN HacnegoBaHus
NPM3HaKoB MNpW  UCMOMb30BaHUM  ApO30hunbl B
KayecTBe MoaenbHoro obwbekta. Bsaumopencteue
reHoB. OCHOBHbIE MOMOXEHMS XPOMOCOMHOW Teopumn
HacneaCcTBEHHOCTH. OwmnboyHOCTb OTAENbHbIX
NMOMOXEHNN C TOYKN 3PEHUSI COBPEMEHHOW Guonoruu.
HacnepoBaHve npusHakoB, CUEMNNEHHOE C MOMoM.
[eMM3nroTHoe coctosHMe reHoB. [pynnbl cuenneHus.
KpoccuHroBep kak NpuyYnHa HapyLeHWUs CUEMMEHUs.
MHOXeCTBEHHbIN annenusm. [eHeTuyeckuin aHanus:
KapTupoBaHue reHoB. ['eHeTnyeckue, uutTonorndeckue
n dmsmdeckme KapTbl XpomocoMm. BocnpoussegeHue
reHeTnyeckom wuHdpopmaumm - pennukauua [OHK.
XPOMOCOMHbIN YPOBEHb OpraHM3auuu reHeTUYecKoro
maTepmana. OCOBEHHOCTU pennuKaumm KOHLEBbIX
y4yacTkoB  nuHenmHblx  Monekyn [OHK  aykapuot
(npobnema "KoHueBON Hegopennukaums").

Mnasmon wn nnasmoreHbl. MwuTOoxoHOpuanbHas u

nnactuaHas HacneaCTBEHHOCTb. XPOMOCOMHbIE
bGonesHn 4Yenoseka, cBsi3aHHble ¢ MyTaumMamm MTOHK.
leHeTn4eckas npupoaa uMTOonnasmaTn4eckomn

My>xckon ctepunbHocTn (LUMC) n ee 3HayeHvne ans
cenekumm pacteHuin. [nasmmgbl WM 3NUCOMBI.
MHekunoHHaa HacneacTBEeHHOCTb. MbpunaHbIn
avcreHes. MNpegetepmnHaumst LMTonnasmbl.

hp?id=6904

[Mon Kak reHeTu4eckn AEeTEPMUHUPOBAHHbLIA NPU3HAK.
[MporamHOe, CWMHramHoe, 3nuramHoe K JYCUMHramHoe
(ranno-gunnovaHbli  TUMN)  OnpedeneHne  nona.
XPpOMOCOMHbIE MexaHu3Mmbl onpegeneHus nona. lomo-
W reteporameTHbln  non y  gpo3ocunel  w”
mnekonutalowmx, y ntuy u 6abouvek. banaHcoBas
Teopus  onpefeneHns  noma K Bpumxeca.
MHangpomopdbl 1 Mo3aunku. OnpepeneHve nona vy
nyen n oc. bucekcyanbHOCTb 3UrOThI U POb TOPMOHOB

https://edu.vsu.r

13 leHeTuka onpefeneHus | B onpedeneHM 1 nepeonpegerneHun  nona. u/course/view.g
' nona. repmadpoanTuam. eHbl, n3MeHsoLmne non. hp?id=6904

XPOMOCOMHbIE U MOSEKYNAPHO-reHETUYECKNE OCHOBBDI

nepBMYHOM  JeTepMuHaLuM nona y  denoseka.

OTKNOHEHNSs1, CBA3AHHbIE C HApPYLUEHWEM MEXaHM3MOB

onpegeneHna nona. HacnepctBeHHble  ©onesHu

YenoBeKka, CBSI3aHHblE C HapyLIEeHWsIMU B cCUCTeME

NosoBbIX XPOMOCOM. Wcnonb3oBaHne

LMTOreHeTn4ecKoro MeToAa ans n3yyeHus

HacneacTBeHHbIX GonesHen yenoseka. OnpepeneHune

NnonoBOro XxpoMaTtuHa.

HeHacnepncTtBeHHas (MogudmkaumoHHas)

N3MEHYMBOCTb. ApanTuBHble MoauMdUuKaumu;

OHTOreHeTMyeckass W3MeH4MBOCTb. HeapganTuBHble

U3MEeHeHnss reHotuna -  Mopdosbl  (TepaTbl).

®deHokonum myTaumi. [eHokonuu. Hopma peakuuw.

MogudmkaumoHHas M3MEHYMBOCTb, eé 3aKo-

HOMEPHOCTW W CTATUCTUYECKNIA XapaKTep NPOSBAEHNA. | | .o e |

HacnepcteeHHast (reHoTunuyeckasl) W3MEHYMBOCTD. WUPS.//ECU:VSLL.T
1.4 ViamernsocTe PekombuHaumnoHHas (KOMOUHATMBHAsA) U3MEHYMBOCTD, w

reHeTM4YecKoro marepuvana. hp?id=6904

ee WUCTOYHUKMN. MyTaunoHHas N3MEHYMBOCTb.
Knaccudmkaums MyTaLun. CnoHTaHHble "
WHOYUMPOBaHHbIE MyTauum. JocTmxkeHus
MYTaLMOHHOW cenekumun. Tunbl MyTaLumi N0 xapakrepy
M3MEHEHNS TEHETMYECKOro Mmarepuana: reHOMHbIe,
reHHble, XPOMOCOMHble abeppauuun. [lonunnouvasbi:
ayTononunaongpl, annononunnonapl.
Annononunnonans Kak crnoco®  npeogoneHus
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Gecnnogust  oTpaneHHbix rmbpuagoB  (onbitel ..
KapneueHko). 3sontouunsd MSATKNX nweHuL,
AHeynnonans (Mpumepl HacneacTBEeHHbIX
3aboneBaHuI YenoBeka, CBA3aHHbIX C aHeynnonanen).
Mannongmss n ee 3HaveHwe aAnd cenexkuuu. Tunbl
XPOMOCOMHbIX abeppauun: ageneuun, Aynnukaumu,
MHBEpcuu, TpaHcriokaumu. PobepTcoHoBckue
TpaHcnokaumn.  XpOMOCOMHblE  MEPECcCTPONKN U
BngoobpasoBaHme. Tunbl FEeHHbIX MyTauun: 3amMeHa
OCHOBaHWin, COBUI PaMKW CUYMTbIBaHUS = openmungT
MyTaumm. TpaH3uuumn M TpaHcBepcuu. [eHeTuyeckne
NnocrneacTBUS 3aMeHbl OCHOBAHWA: HOHCEHC-MyTauuu,
CEMMCEHC-MyTaLM1, MWUCCEHC-MyTauun. JKcnpeccust
MYTaHTHOIO rexHa: NEeHEeTPaHTHOCTb n
9KCMPECCUBHOCTb.  JKCMAHCUS  TPUHYKNEOTUAHbIX
NoBTOPOB (AMHamuyeckne MyTtauumun). [eHeTudeckas
aHTMuMnaums. 3akoH roMOSIOrM4ecKmnx psgoB
HacneaocTBeHHOM um3aMeHumBocT H.A.  Basunosa:

15

Penapauuvsa nospexaeHui
OHK. NeHeTnyeckne ocHOBLI
N METOAbI CENEKLUN.
"eHeTnyeckas cTpykTypa
nonynaunin.

TeopeTmyeckoe n npakTu4eckoe 3Ha4eHue.
dnureHeTuyeckas N3MEHYMNBOCTb: MeXaHW3Mbl,
dopmbl NposiBAeHNA. MCTOHOBbLIN KOA.

Penapauus noBpexaeHunn OHK. Mpobnema
cTabunbHoCcTH reHeTU4ecKoro mMaTepuana.

CrtaHoBneHne MyTauum - MPOLECC MHOro3TarnHbIN.
MHoroo6pasune cuctem penapaunm HapyweHuin OHK:
doTopeakTnBauus, 9KCLM3NOHHas penapauus,
nocTpensMkaTuBHas " (SOS-) penapauusi.
HacnepcteBeHHble GOnes3HU 4ernoBeka, CBA3aHHbIE C
pgedektamn  cuctem  penapaumn  OHK.  Pomb
reHeTUYEeCKONn HecTabunbHOCTM B CTApPEHUW KreTKu.
[eHeTM4eckne OCHOBbI U METOAbl  Cenekuun
(rmbpunamnsauus, reTeposmnc; NCKYCCTBEHHbIN MyTareHes
W NonuMnionans; KnetodHasi, XpoOMOCOMHasi U reHHasi
uHxeHepus). [leHetuka  nonynaumi.  OCHOBHble
CBOWCTBA W TreHeTMYeckas CTPYyKTypa MOMynsauui.
3akoH Xapawu-BarHGepra. ®aktopbl, Bnuvsilolne Ha
reHeTUYECKYI CTPYKTYPY NONynsALMi.

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

1.6

CoBpemeHHoe
npeacTtaBneHne o reHe.
Tunbl U CTPYKTYpa reHoB.
KoanpoBaHune
reHeTn4eckomn
WHopmaunn.

WcTtopuss  pas3BuTMS  nNpeacTaBneHuss O  reHe.
CoBpeMeHHoe npeacTaeneHne o reHe. OcobGeHHOCTH
CTPOEHUSI TEHOB 3yKapuOT, MNPOKapuMoT M BUPYCOB.
Mo3sanyHasi (9K30H-UHTPOHHAs) oOpraHu3auus reHoB
aykapmoT. CTpyKTypa NMpoMOTOpa reHoB NPOKapuoT U
3yKapuoT. Tunbl rEHOB: yHMKanbHbIE (UX CTPOEHME Y
3yKapuor), reHbl-KnacTepbl " MYNbTUTEHHbIE
cemenctBa. [lceBOoreHbl, WX BO3HUKHOBEHWE W
BO3MO)XHasi poSib B 3BOJSIOLIMM FreHoMa. YHMKanbHbIe U
noprtopsowmecs nocnegosatensHoctn B [OHK
CatennutHaa [OHK. TloHaTme o0  MuKpo- u
MuHucatennutax. Ponb carennutHon [OHK B
3Bonounm reHoma. OBonoumns nocpencTesomM
Aynnvkaumm n guBepreHumm reHoB. Victopust oTKpbITUSA
M TUNbl MOBUIbHBIX FEHETUYECKNX anemeHToB (MI3)
NPOKapuoT M aykapuoT. MexaHn3mbl U reHeTudeckme
nocrnegcTeus  TpaHcnosvumm  MI3. TloHaTne 06
OPTOJIOTMYHBIX U NAPaniorMyHbIX reHax.
KonuHeapHOCTb CTPYKTYpbl FeHa M KOOUPYEMOro MM
benka. [eHeTMyeckuh Koo UM ero CBOWCTBA.
BblpoXxaeHHOCTb, HenepekpbIBaeMOoCTb,
YHMBEPCANbHOCTb reHeTU4eCcKoro koga. CmbICNoBbIE U
OeccmbICnieHHble  KOOOHblL.  [loHATME O  pamke
CYUNTbIBaHUS. Pamku CUYNTbIBAHMS MOryT
nepekpbIBaTbCcs (MepekpbiBaloLLNECH reHbl BUPYCOB).
["eHeTMYeCKNn 1 TMCTOHOBLIN KOf.

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

1.7

MaTpuyHas akTMBHOCTb

anIHLI,VII'I KOMMNJN1EMEHTAPHOCTU B reHeTN4YeCKnx

https://edu.vsu.r
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reHos. NyTn nepegayu
reHeTn4yeckon MHdopmauum
B KIeTke.

npotLeccax. Ooo6wmn " crneumanm3mpoBaHHbIi
nepeHocbl reHeTU4YecKon uHopmaumMm B KneTke.
LleHTpanbHas pgorma  MornekynspHonm  6uonoruw,
cchopmynupoBaHHas @. Kpukom. TpaHckpunumsa u
NPOLIECCUHI MEPBUYHBIX TPAHCKPMNTOB. TpaHCKpunuus
- nepBas CcTagus  peanusaumm  reHeTU4eckown
uHpopmauun. Otnnyme matpuyHoro cuHtesa PHK ot
pennukaumm OHK. 3tanbl 1 MoOnekynapHbIi MeXaHU3Mm
TpaHckpunumn. NpoueccuHr pasnuyHelix Tunos PHK y
3yKapuoT. AnbTepHaTMBHbLIA  CMAAWCUHT W €ro
nocneacteud. OTkpbITMEe 0BpaTHOW TpaHCKpMNUUK W©
depmeHTa obpaTHoM TpaHcKkpunTasbl (peBepTasbl).
PeTtpoBupycsbl. MpoBupychbl. MonaTne o]
komnnementapHon LOHK (kOHK). 3tanbl obpaTHomn
TpaHckpunumn  peTtpoBupycHon  PHK.  ®depmeHT
Tenomepasa kak opgHa u3 ¢dopm obpaTHoun
TpaHckpunTtasel U ee ponb B  obecneyeHun
"6eccmepTusa” knetok. MNpuoHsl n LleHTpanbHas gorma
MONEKYNAPHOM Buonoruun KoHdopmaLumoHHble
maTpuubl. lMpuoHu3auua ©enkoB U MPUOHHbIE
3aboneBaHus.

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

1.8

Perynﬂ LUnA SKCcnpeccumn
reHoB.

OnepoHHas cuctema perynauum OenWcTBUSA TEeHOB Y
npokapuoT. KackagHbln Tun perynsumm OencTBus
FEHOB Yy 3YKapuoT: Ha YPOBHE TpaHCKpUMNLuu,
NOCTTPAHCKPUMLMOHHOM  YPOBHE,  TpaHCrauum wu
NOCTTPaHCNSALMOHHON Moaundmkaumm 6enkos.
MexaHnambl  perynsauum  reHoB Yy 3yKapuorT:
KOHAeHcaums M geKkoHgeHcauums XpomaTuHa,
ropMoHarnbHas perynsuusi. OsHakomrneHve c
OCOBEHHOCTAMMU  CTPOEHUS U PYHKUMOHMPOBAHMUS
NOMUTEHHbIX XPOMOCOM, OCBO€EHue MeTtona
W3roTOBMEHNS MpenapaToB CrOHHBIX Xerne3 JMYMHOK
Chironomus. PerynaTopHble 3aneMeHTbl B CTPYKType
YHUKamnbHbIX ~ TEHOB  OyKapuoT  (3HXaHcepbl MU
canneHcepbl). FToMeoboOKC 1 ero yyactue B perynsauuu
reHoB. Y4yacTue TrOMEO3UCHbIX T[EeHOB B paHHEM
passButun opraHusma. MeTtunmposanme [OHK kak
cnoco® KOHTPOMS aKTUBHOCTM reHoB. Perynauus
aKTMBHOCTM TEHOB MNPV anbTePHaTUBHOM CrnawncuHre.
PHK-vHTepdepeHuma - mexaHusm perynsuum reHos
Ha MOCTTPAHCKPUMNLUMOHHOM YypoBHe. Ponb manbix
nHTepdepupyowmnx PHK B 3awuTte reHoma KneTku ot
BUPYCHbIX NHpeKLnn 7 peTpoTPaHCNO30HOB.
Mcnone3osaHve PHK-uHTepdepeHumMn ona msyyveHus
dyHKuun reHoB. AHTucmbicnosas PHK (acPHK) u ee
pornb B perynauuv Ha ypoBHe TpaHcrauuw. MNoHaTue
06 mHdopmocomax. OCHOBHble NMoaxodbl K U3y4YeHuto
PYHKUMN TeHOB U TreHoMoB. HokayTHble reHbl U
TpaHcreHbl. O6paTtHas reHeTuka. [eHomuka 1
NpoTEOMMUKA.

OYMK lNeHeTuka

https://edu.vsu.r

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

19

BeegeHune B 3BOMIOLIMOHHOE
yyeHune

OnpeneneHne MNOHATMA  «3Bonwouus». [Mpeaomet
M3y4yeHus Teopun SBOMIOLMU M MECTO aTol obnacTu
3HaHWA B cMCTEME BUONOTMYECKUX ANCLMMITUH.

1.10

Ouckyccus Bokpyr
npobnembl hakTopoB
3BoMUUN

Heonamapkuam (MexaHonamapkuam, opToriamapKkuam).
"eHeTn4eckui aHTUaapBUHU3M (MyTauMOHN3M,
rmbpugoreHes,  npeaganTtauMoOHU3M). HomoreHes.
KoHuenuusi HeokatacTpodmama.

1.11

WcTopus pasButus
3BOMOLMOHHbIX
npeacTtaBneHnn ¢
ApeBHOCTM A0 XX Beka

CocTosiHME Maen pas3BuUTUSA Y HAPOOOB APEBHOCTU U B
CpepnHeBekoBbE. 3dnoxa BospoxaeHus Kak
BENMYaNWnin NOBOPOT B pPasBUTMM YENOBEYECKOM
Mbicnn. MeTadmanyeckme nNpeacTaBreHUs O KUBOW
npupoge.. lNepBoe LenocTHoe yyeHne o6 3BonoLUK
opraHunyeckoro mupa XK.b. Jlamapka. OBontounoHHas
Teopua Y. [apsuHa. MexaHn3mbl npoLiecca 3B0MALUn
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no Y. [lapsuHy.

1.12

Teopusa  aBonwUMM  Kak
WHTEHCUBHO
pasBuBatolasica obnacTtb
3HaHun B XX U B KOHUE
BTOPOro necatuneTus
XXI Beka.

3HayeHune reHeTU4YeCcKnx " 3KOMOrMYyecknx
nccnegoBaHui Anst pasBUTUSA 3BOJTIOLIMOHHOM TEOPUMN.
Co3gaHne CUHTETMYECKOW Teopuu 3BOnoLUKN, eé
OCHOBHbI€ MOJIOXKEHUSI. Bknapn MOMNEKYNSpHON
Guornorun B yrnybneHuwe u paclimpeHue 3HaHuh o
XNBON npupoae. Passutue CTPYKTYPHOW,
YHKUNOHANBHOM, 3BOMOLMOHHON FEHOMUKM U BKrag
3TUX pasgenoB 6vMonorMm B NO3HaAHUE MOMEKYMSIPHbIX
MeXaHN3MOB 3BOMIOLMOHHOIO npowecca.
CanbTauMoHHbIE TEOpUWN: KOHLENUUS HeWTpanbHOWm
3BOMOLNM, TOPU3OHTAsIbHOIO NepeHoca.

113

Y4yeHne 0 MUKPO3BOSOLMK

BosHukHOBEHME yyYeHus o} MUKPO3BOMOLMM.
Monynduma — aneMeHTapHasd eguHuua 3BOJIOLMN.
['eHeTnyeckMe OCHOBbI 3BOMIOLUW. JneMeHTapHble
dakTopbl  3BonouMn. EcTecTBeHHbI OoTOOp —
OBWXylLlass M Hanpaenswowas cuna  3BOMLUUK.
BosHukHOBEHWE apanTaunn — pesynbTat OevcTBUS
ecTecTBeHHoro otbopa. Bug — OCHOBHOW 3Tan
3BONIOUMOHHOIO npouecca. BwupoobpasosaHne —
pesynbTaTt MMKPO3BOMOLIMN.

1.14

Mpobnemsl
MaKpO3BOSIOLUN

Osonouns OHTOreHesa. Oeonouns
dunoreHeTMYeCckMX rpynn. JIBOMOUMS OpPraHoB W
YHKUMA. DBOSHOLMOHHBIV Nporpecc.

1.15

MpoGnembl 1 NepcnekTuBbI
3BOJIOLMOHHOTO YYeHUSs

MoHodunua un nonudunusa. CetyaTas 3BonoLMS.
lMpobnema  Buaa. OBoOnMOUUSA  3BOJIOLMOHHBIX
MEeXaHW3MOB. CooTHoweHne MUKpO- n
MakpoaBonoumn.  COBpEeMEHHbIN  carnbTalOHNU3M.
3HadyeHne TeopuM 3BOMKOLUMM  ANS  HayyHOW M
NpaKkTUYECKON OESATENBHOCTU YeoBeka.

2. JlabopaTopHbIe 3aHATUA

2.2

HacneacTtBeHHOCTb
A0epHada N BHeAOgepHasa

OsHakomneHve ¢  ocobeHHocTAMKM  pabotbl .
Mengens. Mcnonb3oBaHue MeToaa
rmbpnaonormyeckoro  aHanuMsa B TE€HETMYECKUX
nccnegoBaHUNAX. OcHoOBHblE 3aKOHOMEPHOCTH
HacrnegoBaHWs MPU3HAKOB MpU  MOHOrMOpUAHOM,
aMrmbpuaHoOM 1 NONMrMbpUOHOM  CKpeLMBaHUN.
B3aumopgenctBue reHoB. B3anmogencteue annesnbHbIX
reHOB: nornHoe OOMUHUPOBaHUe, HernonHoe
OOMWHUPOBaHWe, KOAOMUHUPOBaHNE. MHOXXECTBEHHBbIN
annenusaMm. BsaumopgenctBue HeamnnenbHbIX [EHOB:
KOMMIIEMEHTapHOCTb, anucTas, nonumepus. NaydyeHue
3aKOHOMEPHOCTEN HacneaoBaHUA MNPU3HAKOB  MpU
MCNoNb30BaHUN Ap030unbl B Ka4eCTBE MOAENbHOro
obbekTta. HacneposaHne npusHakoB, CLEMMEHHOE C
nonom. KpoccuHroBep W nokanu3aumsi TeHOB B
XpPOMOCOME (BblMUCIIEHME PACCTOSHUA MEXAy reHamu
B rpynnax cuennexusi). PeweHne Tmnoebix 3agay.

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

2.3

"eHeTuka onpeaeneHns
nona.

Mcnonb3oBaHue UMTOreHeTMYeckoro MeToda  [Anst
M3yYyeHWss  HacneACTBEHHbIX GonesHel 4Yenoseka.
OnpefeneHve NonoBoro xpomaTuHa.

https://edu.vsu.r

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

2.4

MN3meH4YnBOCTb
reHeTM4Yeckoro matepuana.

MoaundukaumoHHas N3MEHYMBOCTD, ee
3aKOHOMEPHOCTM W CTATUCTMYECKUA  XapakTep
nposBneHus. buomeTpuyeckme naMepeHnst repbapHbix
obpasuoB pacTeHWit, MOCTPOEHWe BapWaLMOHHBIX
pSOOB MO OTAeNbHbIM MpU3HaKaM, BblYMCIIEHWE WX
OCHOBHbIX CTaTUCTUYECKMX MoKasaTenen.

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

2.5

Penapauus noBpexaeHun
OHK. NeHeTn4yeckne OCHOBbI
N MeToAbl Cenekummn.
"eHeTu4eckada CTpyKTypa
nonynsiunmn.

OsHakomneHne Cc  3akoHOM  Xapau-BaiiHbGepra,
onpegerneHne reHeTUYecKoW CTPYKTYpbl MNOMynsiLuu.
PelueHne TMnoBbIx 3agay.

2.8

Perynauua akcnpeccumn
rEeHOB.

dyHKUMOHanNbHasn Mopdonorus XPOMOCOM.
OcobeHHOCTM  CTpoeHus U YHKUMOHUPOBAHUS
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MOMUTEHHBLIX XPOMOCOM C WCMOSIb30BaHMEM TOTOBbIX
npenapaToB CINIOHHbLIX Xenes nn4nHok Chironomus.

BBegeHune B 9BOMOLMOHHOE

2.9 [lokasaTenbcrTBa aBONOLNN.
y4yeHune
[unckyccus Bokpyr
2.10 | npobnemsbl hbakTopoB
3BONIOLMN
MeTadmandeckun nepmog B 6uonormun. K. JlnnHen, XK.
KioBbe, 3HayeHve wux paboT Aans opmmnpoBaHus
ncTopudeckoro B3rngga  Ha npupogy. Passutue
npeacTtaBnNeHNn O €OUHCTBE OpraHM4yeckoro mupa,
LenecoobpasHoOCTM M U3MEHSIEMOCTM OpraHM3MOB.
MpeanochbIfkn BO3HUKHOBEHNSA 3BOJSTHOLIMOHHON TEOPUN
VcTopust passuTys Y. [HapsuHa. dopmupoBaHme Y. [apBuHa Kak
aponoumoHmcta. OO6wasi xapaktepuctuka Tpyaa
2.11 SBonmuMOHHbI)S «lMpouncxoxageHme BMAOB» N pa3BuUTUE MAEN IBOMOLIUN
npeacTaBneHnn ¢
npesHocTM 10 XX BeKa IIEI apyrmnx npoun3BeaeHnsaX Y. [apsuHa.
pencrasneHuns Y. HapsuHa o dopmax
M3MEHYMBOCTMU, HacnenCcTBEHHOCTH. AHanus
NPOUNCXOXOEHUS COPTOB  KYNbTYPHbIX pacTeHUin w
nopoa goMalluHuX xuBoTHbIX. Y. [JapsuH 0 6opbbe 3a
CyLLleCTBOBaHMe, €eCcTeCcTBEHHOM OTOope, Buge wu
BngoobpasosaHun. OtTHoweHne Y. [apBuHa K
npobneme opraHM4eckon LenecoobpasHoCTH.
Teopusa  aBonwoLUMM  KaK
MHTEHCMBHO
5 1o | PasBMBalOLIaANCA obnactb
3HaHMn B XX W B KOHUE
BTOPOro necatuneTus
XXI Beka.
OnemMeHTapHble  akTtopbl  3Bonouun. OCHOBHble
3aKOHOMEPHOCTN n3MeH4YMBOCTU. MprucnocobneHHoCcTb
2.13 | Y4yeHue 0 MUKPOIBOMOLUK
M ee OTHocuTemnbHOCTb. Kputepum Buga B
cuctematuke. NonynsaumMoHHO-CTaTUCTUYECKUIA MEeTOA,.
214 Mpobnemsl CooTHolleHe oHTOreHesa u dunoreHesa. [naBHble
MaKpO3BOOLNN HanpaeeHns 3BONKOLMOHHOrO npoLecca.
215 Mpobnembl 1 NnepcneKkTmBbI
3BOMOLMOHHOIO Y4YEHUS
13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN
Bugbl 3aHaTU (KONIM4ECTBO YacoB)
Ne HanmeHoBaHne TeMbl
n/n (pasgena) aucumnnmHbl Jlekumm | Mpaktuyeckune | JlabopaTopHbie Camog;%yéTTeaanaﬂ Bcero
MpeomeT, MeTOAbl M OCHOBHbIE
aTanbl CTAHOBINEHUSI TEHETUKM.
1 CrtpykTypa Monekybl OHK, > i 7 9
OoTpaxatolLiasa ee CBOMCTBA KakK
MaTepuanbHOro HocuTens
HacneacTBEHHOCTH.
> HacneactBeHHOCTb saepHasa u 2 o 4 33
BHes,gepHas.
'eHeTuKa onpegeneHns nona. 2 2 7 11
4 MN3MeHYNBOCTb reHeTUYECKoro 2 > 4 11
Martepuana.
Penapauus nospexaeHnin JHK.
eHeTn4yeckme OCHOBbI U
5 | meToabl cenekumn. 2 2 7 11
"eHeTu4eckada CTpyKTypa
nonynsiunmn.
CoBpeMeHHOe NpeacTaBrieHne
6 | oreHe. Tunbl U CTPYKTYpa 2 - 9 11
reHoB. KognpoBaHue




reHeTn4eckon nHdopmaymm.
MaTtpuyHas akTMBHOCTb reHOB.
7 | MyTn nepegayun reHeTU4YECKon 2 - 9 11
WHopMaLnn B KNeTKe.
8 | Perynsaumna akcnpeccum reHos. 2 2 7 11
9 BBegeHve B 3BONIOLMOHHOE 1 > 5 8
yyYyeHune
10 [vckyccns Bokpyr npobnemsl 4 3 2
¢aKkTOpOB 3BOMOLNN
UcTopusa passutus
11 | 3BONIOLMOHHLIX NpeacTaBreHnin 1 14 14 29
c gpeBHocTu 0o XX Beka
Teopus aBonoummn Kak
WHTEHCMBHO  pasBMBaloLLasCs
12 U 4 3 7
obnactb 3HaHu B XX 1 B KOHLE
BTOporo gecaruneTtuna XXI seka.
13 | Y4YeHne o MMKpPO3IBOSOLINN 12 12 12 36
14 | MNMpobnembl MakpO3BOIHOLMM 8 4 4 16
15 Mpobnembl 1 NepcneKkTMBhbI 2 3 5
3BOMOLUMNOHHOIO Y4eHUs
OK3amMeH 36
Utoro: 48 64 60 252

14. MeToan4eckue yKkasaHus Ansi 00y4aroLWmxcs N0 OCBOEHUIO AUCLMUMIIUHDI:

Mporpamma AucuMnnuHbl NpegycMaTpuBaeT MNpPOBEAEHUE JEeKUMOHHbIX W nabopaTopHbIX
3aHATUR. JleKUMOHHbIN  MaTepuan packpbiBaeT OCHOBHbIE TEOpEeTUYEeCKMe BOMPOChl  AaHHOWM
ancunnnuHbel. JlabopatopHble 3aHATMA obecneynBaldT OPMUPOBaAHWE HEOOXOAMMbIX YMEHUA U
HaBbIKOB (B paMKax COOTBETCTBYHOLLUMX AUCLMNIINHE KOMMETEHLUNA).

Ha nabGopaTopHbIX 3aHATUAX perynspHo MNpOBOAUTCA OMNPOC MO TeopeTuyeckuM Bonpocam
n3yvyaemblx Tem, pasbupaeTcsa MeToAMKa peLleHWs TUMOBbLIX 3adad, BbINOMHAKTCA NabopaTopHble
3agaHusa. B xoge BbinonHeHust nabopaTopHbiX paboT CTyAeHTbl nNpuobpeTaroT HaBblikin obpalieHus ¢
Guonormnyeckumn obbekTammn, nabopaTtopHblM 060PYAOBAHNEM U MHCTPYMEHTapMeM, CamMOCTOATENbHO
OCYLLECTBNAOT 3KCMEPUMEHTbI, NpUobpeTarnT HaBblkM pELUeHNa TUMOBbLIX 3adady no obuien,
MOJEKYNISAPHON WU MeOUUMHCKOW reHeTuke. PesynbTatbl nabopaTopHon paboTbl O0OpMASATCS B
pabo4yen TeTpagu CTygeHTa B BuAe PUCYHKa, pacyeToB, cOCTaBreHust Tabnwuu, BbiBOAOB. B KoHue
nabopaTopHOro 3aHATUA pesynbTaTbl paboTbl AOKNaAbIBAOTCA NpenofaBaTtento, Npy HeobxoaMMocTH
obcyxpatotca B rpynne. B cnyyae nponycka nabopaTtopHOro 3aHATUS CTyAeHT o006s3aH  ero
CaMOCTOSITENbHO  BbINOMHUTL  NOA  KOHTpONem npenogasaTenss BO BpemMs  WHAMBUAYaNbHbIX
KOHCYMbTaLuW.

BbinonHeHne camoctoaTensHon paboTel (CP) npegnonaraet kayeCTBEHHYHO NOATOTOBKY KO BCEM
BMAAM 3a4aHuI: OCBOEHME TeOpPEeTMYECKOro Matepmana B npouecce NeKUMOHHOrO Kypca; NoaroToBKy K
nabopaTopHbIM 3aHATUSIM (OCBOEHME TEOpUWM BOMPOCA; BbINOMHEHWE 3adaHui, NpPegyCMOTPEHHbIX
nporpaMmori nabopaTopHOro MpakTUKyMa); K TeKyllemMy W MPOMEXYTOYHOMY KOHTPOSO 3HAHWN.
CTyneHTbl camocToATeNbHO NpopabaTbiBalOT 1 yCBAMBAOT TEOPETUYECKME 3HAHUSA C UCNOSIb30BaHUEM
pekoMeHOOoBaHHbIX npenogaBaTteneMm yyebHon nutepaTypbl U 3NEKTPOHHbIX pecypcoB (MyHKTbl 15 1
16), paboTbl C TEKCTOM KOHCMEKTa IEeKUUn, a Takke Npes3eHTaumin NEKUMOHHbIX 3aHSATUN, KOTopble
pasmMeLleHbl B 3NEKTPOHHOM y4yebHO-MeToAMYEeCKMX Komnnekcax (YMK)
(https://edu.vsu.ru/course/view.php?id=6904, https://edu.vsu.ru/course/view.php?id=11767). B
npowecce caMoOCTOATENbHOW NOATOTOBKM NPU OCBOEHUN AUCUUNIUHBI HEOOX04MMO CHavana usyvnTtb
OCHOBHYIO nuTepaTypy, a 3ateM — JONONHUTEenNbHY0, 4To ByaeT cnocobecTBoBaTh 6onee rnybokomy
OCBOEHUIO Matepuana.

KoHTponb pesynbtatoB CP obydarowwmxcss npoBoAUTCS B XOA4e nNpoBeneHus nabopaTopHbIX
3aHATUA (YCTHBIM ONpoC (pelleHve 3adad y AOCKW), NpakTUyYeckue 3adaHus) 1 Tekylewn atTectauuu
(NpakTnyeckne 3agaHus, TecToBble 3adaHus, pedepatbl). Tekywas artrectaumsa obecneuvBaet
NpoBEepKy OCBOEHUSs y4yebHOro maTtepuana, npuvobpeTeHns 3HaHUW, YMEHUMW M HaBbIKOB B npoLuecce
ayaNTOPHOWN N caMoCToATENbHON paboTbl.

MNpn HeobxoanMoOCTK y4ebHbIN Npouecc peanuayeTcs C NPUMEHEHWEM 3MEKTPOHHOro obyyeHus
N ANCTaHUMOHHbIX obpasoBaTtenbHblix TexHonormn (JOT) Ha nnatgopmax Moodle (https://edu.vsu.ru),
BIr'Y «OtkpbiToe o6pasoBaHue» (https://openedu.ru/university/vsu/). B aTtom cnyyae nekumm wu
nabopaTopHble 3aHATMA NpoBOAATCA B pexume «BuaeokoHdepeHums», nocne 4ero CTyaeHT
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npegocTaenseT npenogaBaTento KOHCMNEKT 3aHATUS, BbIMOMHAET TeCT, UM KOHTponbHy paboty. Mpu
ncnono3oBavmm [OOT obyvyaromnnca camoCTOATENBHO MPOCYLUMBAET OHMaNH-KypC, CcopepKallnm
NEKLUMOHHbIM 1 NabopaTopHbI MaTepuarn, BbINOMHSAET 3adaHnst AN CaMONpPOBEPKN, a 3aTEM MPOXOAUT
NPOMEXYTOYHbIN KOHTPOSb 3HaHWUI NO MaTepuanam OHNarH-Kypca.

15. lMepeyeHb OCHOBHOM W [AONONHUTENLHOW nUTEpaTypbl, PeCypCoOB MWHTEpPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLUMNIIUHDbI

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK

1 WHre-Beutomos C.I". NeHeTuka ¢ ocHoBamu cenekuumn / C.I. NHre-Beutomos. - CI16. : N3g-s8o H-T1,
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

3 MawknHa O.C. OcHoBbI reHeTukM : y4ebHoe nocodme / O.C. MawkuHa, M.H. Hasapoea, B.H. lNonos ;
BopoHexcknin rocygapcTBeHHbIN yHUBepcuTeT. - BopoHex : Msgatensckun gom BIY, 2019. - 191c.

4 eHeTuKa: npakTuKym ans nabopaTopHbIX 3aHATUA : y4ebHO-MeToamyeckoe nocobue / coct. : M. H.

Hasapoga, A. B. JlaenuHckuin, O. C. MawknHa. — BopoHex : M3gatenbckun gom BIY, 2021. — 130 c.

6) gononHuTenbHasa nuTeparypa:
Ne n/n McTouHNK
5 AcaHoB A.lO. MeaunumHckas reHetuka / A.KO. AcaHos, H.IM. BoukoB, H.A. XKyyeHko. — M : 30Tap-
Mepgua, 2008. — 224 c.
anHytanHoB U.K. MeanumHckas reHetuka / W.K. ManHytamnHos, 3.[. KOposckas. — M. : Jawkos u Ko,
2008. — 336 c.
7 leHeTtuka / B.W. ViBaHoB [1 gp.]. — M. : AkagemkHura, 2006. — 638 c.
8 eHeTuKa yenoBeka C OCHOBaMW MEOULMHCKOWM reHeTukn : y4ebHuk / E.K. XangornHa [n gp.]. - M. :
N0OTAP-Meana, 2017. — 191 c.
9 Kumynes N.®. Obwasa n monekynsapHas reHetuka / N.®. XXumynes. — Hoeocubupck : N3g-eo CO
PAH, 2007. — 480 c. - http://www.knigafund.ru/books/18890
10 Knar Y. OcHoBbl reHeTukn / Y. Knar, M.P. KammuHre. - M. : TexHocdepa, 2007. - 896 c.
Mwuwakosa B.H. PewweHue 3agay no reHetuke / B.H. Muwakosa, J1.B. JoporuHa, U.B. ArachoHoBa. —

6

1 M. Apodba, 2010. — 160 c.

12 Hukonaes A.M1. OcHoBbl uutonorun un reHetukn / A.MN. Hukonaes — M. : U3g-Bo - MI'TY um. H.O.
BaymaHa. - 2011. - 39 c. - http://e.lanbook.com/books/element.php?pll id=52549
C6opHuk 3agay no obuyen reHeTuke : yueb. nocobue / nog pea. M.M. AcnaHsiHa. — M. : Ui3g-Bo MIY,

13
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 yueHue / A.B. Abnokos, A.l'. KOcydos. — M.: Beicwas wkona, 2006. —
310 c.

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

17 BopoHuos H.H. OBontouuns, BuagoobpasoBaHue, cuctema opraHudeckoro mupa: M36p.tp. / H.H.

BopoHuos. — M: Hayka, 2005. -365 c.
18 'paHT B. OBOntoumoHHbIN npouecc / B. N'paHT;— M.: Mup, 2008. — 488 c.
HapsuH Y. MNMpoucxoxaeHve BUAOB NyTeM ecTecTBeHHOro otbopa / Y. [apeuH. — CI6. : Hayka,

19 1 5001-568c.

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

21 Hasapog B./. Osontouuns He no [JdapBuHy: cmeHa aBontounoHHon mogenn/ B.. Haszapos. — M.:
KomKnura, 2005. — 520 c.

22 dununyerko KO.A. 3BontoUMOHHan naes B bruonornmn: ctopnyecknii 063op 3BOSIOLMOHHBIX YYEHWI
XIX Beka. - M.: URSS: Jlnbpokom, 2012. - 222 c.

23 KOcydoe A.T'. cTtopus u metogonorust buonorum : y4eb. nocobume and sysos / A.l'. Ocydos, M.A.
MaromepoBa. — M.: Beicw wk., 2003. — 239c.

o Osontouns. Knaccmnyeckme ngev B cBeTe HOBbIX OTKpbITMI / MapkoB A., Harmapk E. — M. : ACT:

CORPUS, 2014. - 656 c.

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouunaneHble pecypcbl MHTEPHET)™:
Ne n/n Pecypc
22 OnEeKTPOHHbIN KaTanor Hay4yHon 6ubnmoTtekn BopoHEeXCKoro rocygapCTBEHHOIO YyHUBEpCUTeTa. —



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

23 http://www.edu.vsu.ru O6pa3soBaTenbHbI NopTan "OneKTPOoHHbIV yHMBepcuTteT BIY”

24 http://www.studmedlib.ru/ KoHcynbTaHT cTygeHTa. QnekTpoHHas 6ubnvoTeka MeguumnHCKOro By3a
25 eLIBRARY.RU — Hay4yHasa 3NeKkTpoHHasa bubnunoTteka

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

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

16. NMepeyeHb y4eObHO-MeTOANYECKOrO ob6ecneyvyeHns ANs caMoOCTOATEeNbHOM paboTbl

Ne n/n McTouHMK
MawkunHa O.C. eHeTnyeckasa mHxeHepus n 6uobesonacHocTb: Y4yebHoe nocobue / O.C. MalukuHa,

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

2 ByTtopuHa A.K. KapTnpoBaHune reHoma 1 obpaTtHas reHeTuka : y4ebHoe nocobue / A.K. bytopuna, O.C.
MauuknHa .— BopoHex : BopoHex. roc. yH-T, 2005. - 67 c.

3 O6wwasn buonorus : y4eb. nocobue ans Bysos / A.K. BytopuHa [ gp.]. — BopoHex : BopoHex. roc. yH-
T, 2007. — 140 c.

4 JlabopaTopHbI NpakTUKyM MO 9KONOrnmyeckon reHetuke : yyeb.-metoq. nocobue / B.H. Kanaes, M.H.
Hasaposa, A.B. JlasnuHckui, U.B. Urnatosa, C.C. Kapnosa. - Boponex : UM BI'Y, 2012. - 109 c.

5 eHeTuKa: npakTMkym ansa nabopaTopHbIX 3aHATURN : y4ebHO-MeToguyeckoe nocobue / coct. : M. H.
Hasapoga, A. B. JlaenuHckun, O. C. MawknHa. — BopoHex : M3gatenbckun gom BIY, 2021. — 130 c.

6 MawknHa O.C. OcHoBbI reHeTukn : y4ebHoe nocobue / O.C. MawkuHa, M.H. Hasaposa, B.H. Nonos ;

BopoHexcknin rocygapcTBeHHbIN yHUBepcuTeT. - BopoHex : MapgaTtensckun gom BIY, 2019. - 191c.

CunCTEeMHbIV U UICTOPMYECKUI MOAXOA B U3YYEeHMN OPraHNYeCcKoro Mupa Ha pasHblx aTanax passutus
7 YyernoBeyeckoro nosHaHus / coct.: M.H. Hasaposa, A.B. lNNaBnuHckuin, N.3. Masyposa. — BopoHex, nsa-
Bo BI'Y, 2013. — 100 c.

dopMbl 0TO6Opa M UX ponb B YBENMYEHUN U NoadepaHumn GuopasHoobpasns opraHM4eckoro Mmpa :
8 y4ebHoe nocobue / cocT.: M.H. Hasapoea, 1.3. Ma3syposa, A.B. JlaBnuHckuin.— BopoHex, nsa-so BI'Y,
2014.-100c.

OBonouUnNs reHoMa U Ko3BoILUmMsa reHeTudeckux cuctem / coct.: M.H. Hasapoea, E.B. boraaHoBa. —
BopoHex, nsg-so By, 2009. — 82 c.

MpeacraBneHue o BMAE U BUAOOOpa3oBaHUM Ha pasHbIX aTanax pasBUTMS YErIOBEYECKOro NMo3HaHUs :
10 y4yeb. — meTog. nocobue / cocT. : M.H. Hasaposa, E.B. borgaHoBa, A.B. JlaBnvHckuiA. — BopoHex : n3g-
Bo BI'Y, 2009. — 45 c.

Teopus asontoumm : y4eb. — metog. nocobue / coct.: M.H. Hasaposa, A.B. JlaBnuHcknii. — BopoHex :

1 MN3patenbckun gom BI'Y, 2017.. — c. 76.

17. OOpa3oBaTesfibHble TEXHONOrMU, MUCNOfib3yeMble NpU peanusauum Yy4ebHOWM
AUCLUUNSINHBLI, BKMOYas AUCTaHLUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mpun peanusaumm AUCUUNAHBLI UCMOSMBb3YOTCS 3NIEMEHTbI ANEKTPOHHOIO 0By4YeHnsa 1 ANCTaHUMOHHbIE
obpasoBatenbHble TexHonorum (QOT). MNMporpamma Kypca peanuayetcs ¢ npumeHeHnem YMK
https://edu.vsu.ru/course/view.php?id=6904 u https://edu.vsu.ru/course/view.php?id=11767

18. MaTepnanbHO-TeXHUYECKOE obecneyeHme QUCLUUNIINHDI:

YyebHasa aypumTopma (ANA NpPOBeAEHMA 3aHATUM NeKuMoHHoro Tuna): | 394018, r. BopoHex,

crneymanmanpoBaHHasa mebernb, HOyTOyK, MPOeKTOop, 3KpaH Ansi NpoeKkTopa nnowaab

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

Yye6Has ayauTopus (oNA npoBeAeHUs 3aHATUMA CeMUHAPCKOro Tuna, rpynnoBbix | 394018, r. BopoHex,

M UHAMBUAYaNbHbIX KOHCYNbTaLUN, TEKYLLEro KOHTPOSISl U NPOMEXYTOYHOMN nnowaab

aTTecTauum): cneumanuanpoBaHHas Mebenb, HoOyTOyK, NPOeKTop, aKkpaH AN YHuBepcuteTckas, a.1,

npoekTopa, MMKPOCKONbI nom.l, ayg. 184

WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

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

M MHAMBUAYANbHbIX KOHCYJNbTauUUWA, TEKYyLero KOHTPONA U NPOMEXYTOYHOM | nnowaib
aTrectauum): crneunanusmMpoBaHHass Mebenb, HOYTOYK, NPOeKTop, 3KpaH pAnsa | YHuBepcuteTckas, o.1,
npoekTopa, MUKPOCKOMbI nom.l, ayg. 187
WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

OvicnnenHbIn  Knacc, ayautopus Ans npoBegeHus  rpynnoBbix U | 394018, r. BopoHex,



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

MHAMBUAYaNbHbIX KOHCYNbTaLMUN, NOMelleHue ANsi CAaMOCTOATeNIbHOW paboThbi:
creymanmanpoBaHHas mebernb, KoMnbloTepbl (cucTeMHbin 6ok Intel Celeron CPU 430
1.8 GHz, moHuTOp Samsung SyncMaster 17) (12 WT.) C BO3MOXHOCTbIO MOAKITHYEHNS
K cetn «MIHTepHeT»

nnowagb
YHuBepcutetckas, a.1,
nom.l, ayg. 67

MomeweHnne pans camoctosTenbHon pa6oTbl (KomnbloTepHbiii  knacc): | 394018, r. BopoHex,
cneunanuanpoBaHHas Mebenb, KOMMbIOTEPHAs TexHMKa (KOMMblOTepbl, MNpuHTep, | Mowank
CKaHep) C BO3MOXHOCTbIO MOAKMYEHUs k ceTu "IHTepHeT" YHusepcutetckas, 4.1,
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint Security nom. |, ayn. 40/3
MomeweHne pAna camocTosTenbHOM pa6oTbl (KomnbioTepHbiin  knacc): | 394018, r. BopoHex,
cneumanuanpoBaHHass Mebenb, KOMMblOTEepHas TexHWka (KoMnbloTepbl, npuHTep, | Nowanb
CKaHep) C BO3MOXHOCTbIO NOAKMYeHNs k ceTu "HTepHeT" YHusepcutetckas, 4.1,
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint Security nom. |, ayn. 40/5
MomeweHne pana camocTosTenbHoi paboTbl (KomnbloTepHbiit  knacc): | 394018, . BopoHex,
cneunanuanpoBaHHas  mebenb, KOMMblOTEPHAsi  TeXHWKa  (KommnbikoTepbl) ¢ | Mnowank
BO3MOXHOCTbIO NOAKMNtoYeHus Kk cetn "MIHTepHeT" YHusepcutetckas,  A.1,
WinPro 8, OfficeSTD, Google Chrome, Kaspersky Endpoint Security nom. |, aya. 67
MomeweHnsa Aana xpaHeHusi U npodunakTuyeckoro obcnyxkuBaHua yde6Horo | 394018, r. BopoHex,
obopyaoBaHUA: HOYTOYK, NPOEKTOP nnowaap
YHuBepcutetckas, Aa.1,

nowm. |, ayg. 184a

19. OueHo4Hble cpeacTBa Ansd nposeneHusA TeKyI.LleVI n npome)KyTquoﬁ aTtrecrtauum

Mopsigok OueHKkM ocBoeHusi obyvarowmmucss ydebGHOro MaTepuana onpepensietcs

coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

Ne HaumeHoBaHune pasgena KomneTteHun Minpukatop (oi)
/n QUCLANANHBI (MOQYTS)) 5(n) OOCTMKEHUSI OueHoYHbIE CpeacTBa
KOMMNeTeHuumn
MpeomeT, MeToabl M OCHOBHbIE
aTanbl CTAHOBINEHUSI FTeHEeTUKMN.
Crpyktypa monekynsl AHK,

1 oTpaxaroLlas ee CBONCTBA KakK Ork-3 Oonk-3.2 Tect
MaTepuanbHOro HocuTens
HacneaCcTBEHHOCTH.

5 HacnepncteBeHHOCTb sigepHas 1 OnK-3 OMnK-3.1 MpakTuyeckoe 3agaHue,
BHesiAepHasi. ' Tect

3 leHeTuKa onpegeneHuns nona. OlK-3 OlK-3.2 npaKTqu.?.'é%i sananve,

MpakTuyeckoe 3agaHue,

4 M3MeHYNBOCTb reHeTUYECKOro onK-3 OMnK-3.1 CuTyauMOoHHbIE

maTepuvana. ’ 3agaHwug, TecT,
Pedepart
Penapauus nospexageHnin JHK.

5 eHeTU4ecKkne oCHOBbI U MeTOAbI onK-3 OnK-3.1 MpakTuyeckoe 3agaHue,
cenekuun. NeHeTnyeckas ’ Tect
CTPYKTYpa nonynauun.

CoBpeMeHHOoe npeacTaBreHne o
reHe. Tunbl N CTPYKTYpa FEeHOB.

6 KoavpoBaHnue reﬁ-lyeTl}I/SeCKOVI Onk-3 OfK-3.2 TecT, Pecpepar
MHdOpMaLNN.

MaTpuyHasi akTMBHOCTb FE€HOB.

7 Myt nepenayn reHeTUHECKON OrllK-3 Or1K-3.2 Tect, Pedbepart
WMHpopMaLnn B KINeTKe.

8 Perynauua akcnpeccuu reHos. OlK-3 OlK-3.2 I'IpalflfmquKoe sananve,

ect, Pedepart

9 BBeneHue B 3BOMOLMOHHOE OriK-3 OMK-3.1 Tembl AOKNaAo0B C
y4yeHue ' npeseHTaumen, Tect

10 Huckycenst BoKpyr npobnembil OrK-3 OrK-3.1 Tecr
¢hakTOpOB 3BOMOLIUK

11 | WcTtopus pasButusa Orl1K-3 OrikK-3.1 Tembl AOKIAA0B C




Ne HanmeHoBaHue pasgena KomneTeHuu MHpukaTop(b)
/n QUACUANAIVHBI (MOAYTS)) 5(n) OOCTWXEHUSsI OueHouHbIE cpeacTBa
KOMMNEeTEHLMMN
3BOJOLUMOHHbBIX NpeacTaBneHni npeseHTauuen, Tect
C opeBHOCTM Ao XX Beka
Teopus aBonoLmnn Kak OrllK-3 OriK-3.1
1o | vHTEHCMBHO pa3BuBaioLiaACH Tect
obnacTtb 3HaHUM B XX N B KOHLE
BTOporo gecsatunetusa XXI| Beka.
13 | YueHne o MuKposBomoLmMm OrllK-3 OriK-3.1 MpakTnyeckoe 3agaHue,
Tect
OrllK-3 OriK-3.1 MpakTnyeckoe 3agaHue,
14 | Npobnembl MakpoO3BONOLUN Tect
15 Mpobnembl 1 NepcnekTmBbI Or1K-3 OrK-3.1 Tect
3BOMOLMOHHOTIO Y4YEeHMS
Bonpochl k 3a4eTy ¢
lNpomexyTodHasa aTTectaums oueHkon, Komnnekr
dopma KOHTPOSsi — 3a4€T C OLIEHKOW, 3K3aMeH pa3HOYpPOBHEBLIX
3agaHun

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYEeCKMe MaTepuanbl, onpegensilowume
npoueaypbl oLleHUBaHUA

20.1. TeKyWwMin KOHTPOJIb YCNeBaeMoCcTu

KoHTponb ycneBaemMocTu Nno AUCUMNIMHE OCYLLECTBISAETCS C NOMOLLbIO CreaytoLMX OLEHOYHbIX

cpeacTs:

1. NpakTnyeckne 3agaHus.

2. CuTyaumoHHble 3agaHus.

3. Tecr.

4. Pedhepar.

5. Tembl JOKNagoB C Npe3eHTaumnen.

20.1.1 MNpumepbl NPaKTU4YECKNX 3a8aHUN
Y daconu 4yépHasi okpacka ceMeHHoW Koxypbl (A) AoMmMuHWpyeT Hag 6Genon okpackon (a).
OnpegenuTb OKpacky CEMSAH Y pacTeHUN, NONYyYEeHHbIX B pe3ynbTaTe Creayowmx CKpewwmBaHum:
1) Aax Aa; 2) AAx Aa; 3) aax AA; 4) Aax aa
[dypmaH ¢ nypnypHbiMu LBeTkaMu npu camoonbirieHun gan 30 NOTOMKOB € MyprypHbIMU 1 9 - C
GenbiMn uBeTkamun. Kakume MOXHO caenatb BbIBOAbl OTHOCUTENbHO HAacregoBaHWUs OKpacKu
LBETKOB Yy 3TOro BMaa? Kakas 4actb NOTOMKOB, MMEIOLLMX MYPMYPHYK OKPacKy LIBETKOB, AOIMKHA
AaBaTb YNCTOE MO 3TOMY NPU3HaKy NOTOMCTBO?
BpoxgeHHbln caxapHbii  gnabetr oOycrnoBneH peueccuMBHbIM — @yTOCOMHbIM  FEHOM C
NEeHETPaAHTHOCTbIO Y XeHWKMH 90 %, y MyxumH — 70 %. Onpegenute BEPOSITHOCTb POXAEHMUSA
300pOBbIX W OOnbHbIX AeTe B cembe, rae oba poautens SABMANUCL reTepo3UroTHbIMU
HOCUTENSAMMW 3TOrO reHa.
HekoTopble hopMbl KaTapakTbl M [MyXOHEMOTblI NepeaatTCa Kak ayTOCOMHbIE peLecCUBHbIe
HecuenneHHble mexay cobon npusHakn. OTCyTCTBME Pe3LOB WU KIbIKOB B BEPXHEW 4YEntoCcTu
TaKke MOXeT nepefaBaTbCA Kak peLecCuBHbIA NpusHak. KakoBa BEPOATHOCTb POXAEHUS AeTen
CO BCEM TpeMms aHOManusMu B cembe, rae: 1) oba poguTens retepo3uroTHbl NO BCEM Tpem
napam reHoB; 2) OAVH U3 poauTenen ctpagaeT KaTapakTonl U ryXOHEMOTOW, HO reTepo3nroTeH
no TpeTbeMy TMpuU3HaKy, a BTOPOW Cynpyr reTepo3NroTeH Mo KaTapakte W KpacHbIMW
OBYrHe3gHbIMM Mnogamu, ¢ KpaCHbIMWU MHOTOTHE3OHbIMU U C XeNnTbiMW  ABYrHe3gHbIMU. KakoBbl
rEHOTMNbI MCXOAHbIX pacTeHnn? Kakunx ewie pacteHun crnegyeTt oxuaaTe B 3TOM CKpeLumBaHun?
KakoBa BEpOATHOCTb X NOSABNEHNA?
OTcyTCcTBME MOTOBBIX Xere3 y nofaen nepegaeTcs No HacneacTBy Kak peuecCUBHbLIA NPU3HaK,
CUEenneHHbIn ¢ X—Xpomocomon. He cTpagalowmi 3TuM 3aboneBaHMEM HOHOLWIA XXEHUTCS Ha
AeBYLUKe, OTeL, KOTOPOW IULIEH MOTOBLIX Xene3, a MaTtb U ee rnpegkn 340poBbl. Kakosa
BEPOATHOCTb, YTO CbIHOBbSA M Ao4yepwn OT 3Toro Gpaka OyayT cTpagaTb OTCYTCTBUMEM MOTOBbIX



xenes: KakoB NporHo3 B OTHOLUEHWUM BHYKOB TOrO U APYroro rnosa, ecriv XXeHbl CbIHOBEN U MY>XbSi
aoyepen 6yayTt 300poBbIMY NOABMU?

KpuTepumn oueHKu:
«3a4TEHO» BbICTaBNSETCS CTYAEHTY, €CNX NpaBuUibHO 0OOPMUI 1 peLlnn 3agady.
«He 3a4TEeHO» BbICTaBNSETCS CTYAEHTY, €CNM OH He peLwunn 3aaady (Mnv pelumn ee ¢ owmnbkamm)

20.1.2 NMpumepbl CUTYaLUOHHbIX 3agaHUN
OcBouTb MeToq 3KCMpecc-ANarHOCTUKM onpedeneHns yucna X-XpoMOCOM B MHTepdasHbIX
Knetkax OykkanbHOro anuTenus 4enoseka. Ha Mukponpenapate OyKkanbHOro anuTenus
noacyMTaTb YMCNO KNEeToK ¢ Tenbuammn bappa n 6e3 Hux. [JaHHble BHECTW B Tabnuvuy. BeinonHntb
PUCYHOK si4ep C NOSoBbIM XPOMaTUHOM M 6e3 Hero. YkasaTb (3anonHue Tabnuuy) Konu4ectso
ayTOCOM, MOMOBbIX XPOMOCOM W TMOSIHbIA KapuoTun WHAMBMAYYMA C COOTBETCTBYHOLLUM
3aboneBaHveM.
O3HakoMUTLCA C OCODEHHOCTAMM CTPOEHUS U (PYHKUMOHMPOBAHMS MOMUTEHHBLIX XPOMOCOM,
ncnonb3ysi roToBble Mpenapartbl CIIOHHBLIX  Xened nudnHok Chironomus. PaccmoTtpeTs noA
Mukpockornom (o6bektuebl 40x 1 90x) n 3apucoBaTb CTPOEHUE TUFAHTCKUX XpoMocom (obpaTtme
BHMMaHMWe Ha YepeoBaHMe OUCKOB M MEXAMCKOBbIX y4acTKoB, Nydbl, konbua bansbvaHu).
OBnageTb METOOUKOW HapKOTU3auMM MyX WU Hay4uTbCH OTNUYaTb CaMUOB OT CaMOK BHYTpU
nvHmn.  [poBecTn  cKpelwvBaHMe B  COOTBETCTBUM C  3adaHuveM, NpeanoXeHHbIM
npenogasartenem. [NonyunTtb F1 1 npoaHanuanpoBaTtb ero. Ckpectntb Myx u3 Fi. Monyunts Fz 1
npoaHanuampoBaTb  NOTOMCTBO.  O3HAaKOMWUTBCS C  OCHOBHbIMW  3aKOHOMEPHOCTSIMMU
HacregoBaHWs NPU3HaKoB (4QOMUHUPOBaHMEM, pacLlensieHMeM, He3aBUCUMbIM HacrieqoBaHUEM).
MpoBecTn cTaTncTnyeckyto 06paboTKy NONyYEHHbIX pe3ynbTaToB.
O3HakoMnUTbCA € OCOBEHHOCTSIMM MOAUMUKALNOHHOM M3MEHYMBOCTU. Ha ocHoBe repbapHbIX
o6pa3uoB pacTeHUn NOCTPOUTL BapuaUMOHHbIe pAabl MO OTAENbHbIM NPU3HaKam U BbIMUCIUTb
X OCHOBHbIE MOKa3aTenw.

Kputepuun oueHKu:
«3a4TEeHO» BbICTABNAETCH CTYAEHTY, €Cnun BCe 3aaHune BbINOMHEHO M NpaBuiibHO 0POPMIIEHO B

TeTpaau (HasBaHue, Lefb, CXEMa OnbITa, CHATUE N OPOPMIIEHUE PE3YNbTATOB OfbiTa), CAMOCTOATENBHO
cchopMynNMpoBaHbl BbIBOABI.

«He 3a4TeHO» BbICTaBNAEeTCA CTyAEeHTy, eClin 3adaHune He BbINOJIHEHO (VIJ'IVI BbIMOJIHEHO C

owmbkamm).

20.1.3 NMpumepbl TeCTOBLIX 3agaHNUN

Bbi6pamb npasusibHbie omeembl (0OUH UJIU HECKOJILKO)

1.
2.

3.

9.

HasosuTe rog poxaeHus reHetukun: 1) 1865; 2) 1900; 3) 1953
Kakve KneTouHble CTPYKTYpbl OTBEYAIOT 3a uuTonnasMatmyeckoe HacrnenosaHme?
1) Agpo; 2) Xnoponnactel; 3) MutoxoHapwu; 4) Jlnsocomsl; 5) MNMepokcucomsl; 6) Mnasmmnapl
Bblgenute Tunbl HacNeacTBEHHON N3MEHUYNBOCTU
1) MogudumkauunoHHas; 2) KombrnHatueHas; 3) MytaunoHHas; 4) OHToreHeTnyeckas
Kak Ha3blBaeTCca MyTauus, CBA3aHHas C HEKPATHbIM YMHOXEHNeM reHoma Bnaa?
1) AsTononunnouaus; 2) Annononunnonaus; 3) AHeynnonaus
KTo saBnsdeTcsa cosgarenem XpOMOCOMHOW TEOPUN HACNEACTBEHHOCTN?
1) T. MopraH; 2) I'. Mennep; 3) e ®pu3s; 4) Y. CettoH n T. BoBepu
Kakum coveTaHmem saepHbIX U MUTOXOHAPUanbHbIX reHoB obecnevnBaeTca 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 MyTauny MOXHO OTHECTU KapuoTun Yyenoseka 945, x?
1) aHeynnowuaus; 2) rannovnams; 3) nonvnnonams
Kakue Buabl XpOMOCOMHbIX aHOManun He BCTPEYatTCs Y XUBOPOXKAEHHbIX:
1) Tpucomus no aytocomam; 2) TPUCOMMUS MO MOMOBbIM XPOMOCOMaMm; 3) MOHOCOMUSA MO
ayTocomam; 4) MOHOCOMUS MO X-XPOMOCOME
Mpu kakoM TUNe B3aMMOOENCTBUS reHOB OAMH annenbHbl reH NoaaBnsaeT AencTBue Apyroro?
1) KogomunHmpoBaHuu; 2) [loMMHaHTHO-peLeccuBHoMm; 3) Anucrase

10. YkaxunTe npasusibHbIM OTBET. [pn KOOOMUHUPOBAHUN:



11.

12.

13.

14.

15.

16.

17.

18.

19.

1) OouH reH MOMHOCTLIO nNogaensieT nposineHve gpyroro; 2) Kaxablh n3 gByx annenemn
4YacTM4HO nposiBNsieT cBoe pfencteue; 3) AnnenbHble reHbl He3aBUCUMO [EeWCTBYIOT B
reteposurote, obecneyrBasi paBHOLEHHbIN BKrag B opMmMpoBaHne ceHoTuna
Kak Ha3sblBaeTCs HenposiBieHMe MyTaHTHOrO reHa y HEKOTOPbIX ero HocuTenen B nonynaunm?
1) SkcnpeccnBHOCTL; 2) NeHeTpaHTHOCTb; 3) JlTabunbHOCTL
Kak HasbiBaeTCcs opraHmam, y KOTOporo oTCyTCTByeT oHa Xpomocoma?
1) MoHocomuk; 2) Hynnucomuk; 3) Tpucommk
YKkaxute npaBunbHble OTBeTbl. Kakue u3 HuXKenpuBeAeHHbIX FeHOTUNOB MOXHO OTHECTU K
astononunnoungam? 1) AABB; 2) AABBCC; 3) ABC; 4) AAAA; 5) AA
YKaxute nonoxeHus, BepHole gna SOS-penapaumm:
1) Mpowucxoagnt go pennukaumn OHK; 2) OtHocutca k noctpennukatueHon; 3) CBs3aHa C
yAaneHneMm noBpexAeHHbIX HYKNeoTMaoB C Mnocrneaylowmum 3actpavBaHvem “Gpewn”; 4) 3To
penapauus, “CkrnoHHas K owmbkam”
K kakoMy TNy MOBUMbHbBIX FEHETUYECKMX NIEMEHTOB OTHOCUTCH BUPYC capkoMbl Payca?
1) TpaHcno3soH; 2) PeTpoTpaHCno3oH; 3). Is-anemMeHT
PerynsaTopHble y4acTku reHa, ocnabnsioLme ero akTMBHOCTb, Ha3bIBaOTCS:
1) OHxaHcepsbl; 2) MogudukaTopsl; 3) CanneHcepsl; 4) NpomMoTopbl
Kakve 13 Hmxe nepevmcrneHHbIX y4acTKOB XPOMOCOMbI ABMASKOTCS reHEeTUYECKN HEaKTUBHBbIMN?
1) QyxpomaTuH; 2) MHTpOHbI; 3) 3K30HbI; 4) MeTunuposaHHble yyacTkm JHK
CwuHTes 6enkoB Tennosoro woka (BTLL) B 0TBET Ha NOBbILLEHNE TEMNEPATYPbI — 3TO:
1) MyTtaums; 2) MexaHmam agantnBHon mogudukauum; 3) Heobpatmmblii npouecc
Kakne cnocobbl pekombuHaumm y 6aktepuii Bbl 3HaeTe?
1) TpaHcdopmaums; 2) TpaHcaykums; 3) KoHbrorauus; 4) MenoTuyeckuin KpocCUHrosep; 5)
TpaHcnsaumna

Ykaxume coomeemcmeusi

1 YKkaxxute cooTBETCTBMS

lpynnbi kposu eHomunbl, ux Omeem
onpedernsnuwue

1. AB (IV) a) IAIA \

2.0(l) 6) A8 \

3.A(I) B) 1910 \

4. B (Il r) |Bo \

2. YKaxute cooTBETCTBUS.

lMoHsmue OnpedeneHue

1. Pennukauus a) YeenuyeHue yncrna Kkonui reHoB, konmyectsa AHK

2. AmMnnndurkaums 6) Cuntes OHK Ha matpuuye PHK

3. ObpatHas TpaHckpunumua  B) CuHTed PHK Ha maTpuue OHK

r) YoBoeHne OHK

Hamb nucbmeHHbIl omeem

1.
2.

3.

10.

HanvwuTte doopMynbl roMO3UroT No 04HOW 1 ABYM napam reHos

Kak HasbiBaeTca xpoMocoMHas abeppauunsi, CBA3aHHas ¢ NepeHOCOM y4acTka O4HON XPOMOCOMbI
Ha Opyryto (HErOMOSTOrn4yHy0)?

Kakon non aeBnsieTcs romorameTHbIM y NTuy 1 6aboyek?

Kak HasbiBaeTCA CMHOPOM Y 4erioBeka C KOMMSIEKCOM MOSIoBbIX XpoOMocoMm XXY? VYkaxute
chbeHOTUN — MyXCKOM (J') MK KEHCKMIA ()?

Y notomcTtBa 60mnbHbIX XOpeen eHTUHITOHa NPOUCXOANUT YBEMUYEHNE YncCna TPUHYKNEOTUAHbIX
NMOBTOPOB, yCuUneHue TshkecTn 3abonesaHnsa n 6onee paHHee ero nposisneHune. Kak HasbiBaeTcs
37O ABNeHne?

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

Y70 03HavaeT BblpaxeHue “I'eH 1 ero NPoAyKT KONIMHeapHbI™?

YT0 Takoe “numnt Xendnuka’?

KT0 1 Ha kakom o6bekTe BnepBble OTKPbIN MOBUIbHbIE FreHeTUYeckme anemMeHTbl? K kakomy Tuny
MI'3 oHn oTHOCATCA?

Kak HasblBalOTCA CUrHanbHble MOCregoBaTenbHOCTU reHa, ykasblBawlwme, rae HaydnHaeTcs
TPaHCKPUMLMA U rae oHa 3aKkaH4nBaeTcs?



11. MoryT nn y 3ykapuoT C OQHOIO reHa CYMTLIBAaTbCS HECKOMNbKO pasHbix 6enkoB? OTBET NosiCHUTE.

Pa6boma c pucyHkom.

1. Ha cxeme wu3obpaxeH npumep perynsaumm TPaHCKPUMNLUW reHa 3yKapuoT C  MOMOLLbIO
3HXaHCEepHbIX ydacTkoB. [lognuwunTe BCeX “y4aCTHMKOB” U yKaXuTe MNOCneAcTBUS perynsumm
(3anonHnTe Nponycku, NOMEeYeHHble MHOroToumsimMun). Kakue BblAENSAT TUMbl 3HXAHCEPOB MO
cnocoby perynaunn?

2. Ha kakom un3 pucyHkoB (A, B unm C) wunsobpaxeH MOOUIbHBbIN TEHETUYECKUA 3NEMEHT?
MognuwmnTe ero CcoCTaBnsALWME, MCMOMb3yda HymMepauut, yKasaHHYl Ha pucyHke. Kakue
depMeHTbl ncnonbsytT MM anga ceoero nepemeLleHna?

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

4. lNognuwuTte BCce COCTaBMAOLWME NTAKTO3HOro ornepoHa. cnone3ynte HyMmepawmio, yKasaHHY Ha
pucyHke. [Insa Kakmx opraHM3MoB OH XapakTepeH?

CumyayuoHHblIe 3adavyu
1. OpgHa un3 uenen OHK umeet crneaylowmnn nopsgok Hykneotngos: A C G T A . Ykaxute
nocrneaoBaTenbHOCTb HYKIEOTUAOB B KOMMAeMeHTapHoON (MaTpuyHon=cmbicnoson) uenu OHK n

nocnegoBaTesibHOCTb HYKNeoTMnaoB MPHK, CUHTE3MPOBAHHOM c aTon Lenu.
5-ACGTA-3

2. B comaTtnyeckux knetkax kanyctbl ycTaHoBreHo 36 xpomocoM BmecTo 18. Oxapaktepuayinre aTy
MyTauuio.

3. C kakon wMyTauuem cBA3aHO MPOUCXOXAeHMe KapuoTuna Buaa Homo sapiens oT
YyenoBekoobpasHoro npegka? Yto NponcxoguT B 3TOM criyyae?

4. B reHoMe opraHuama B pesyrnbTaTe OeNCTBUS TOKCMHOB MPOM30LLIa XPOMOCOMHas nepecTtponka
MeXay reHamn, HaxoOuBLUMMUCS B pasHbiX Xpomocomax. [locrnegoBaTenbHOCTb FEHOB
n3MeHunacb B nepson xpomocome ¢ ABCDEFGH Ha ABCDEOP, a Bo BToponn ¢ KLMNOP Ha
KLMNFGH. Onpegenute tvn mytaumn. OTBET NOSICHUTE.

5. Onpegenute, Kakoe 4YUCrO Tenew MOfIOBOr0 XpOMaTuMHa MOXHO OBHapyXuTb B GONbLUMHCTBE
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

Kputepun oueHku:

«OTMINYHO» BLICTABNSAETCS CTYAEHTY, ecnu OH HabupaeT Oonee 85% OT MakcumarnbHO
BO3MOXHOro 6anna 3a TecrT.

«XOpOLLUO» BbICTABNAETCA CTYAEHTY, ecnn OH HabupaeT oT 65 [0 84% oOT MakcumarnbHO
BO3MOXHOro 6anna 3a TecrT.

«YOOBMETBOPUTENBHO» BbICTABASAETCA CTyAeHTy, ecnu OH Habupaet ot 45 po 64% ot
MaKcuMarnbHO BO3MOXHOro 6anna 3a TecT.

«HEY[,0BNETBOPUTENBHO» BbLICTABNSAETCA CTYAEHTY, ecnu OH HabupaeT meHee 45% ot
MaKkcumMarnbHO BO3MOXHoro 6anna 3a TecT.

20.1.4 Tembl pecbepaToB (NpumMepbl):

1. 3akoHOMEepHOCTWN HacneaoBaHUsA NPU3HAKOB B MNONYNALUUAX OPraHU3MOB.

2. CvHOpOMbI HacneacTBeHHbIX 3aboneBaHui y YenoBeka n MexaHn3Mbl UX BO3HUKHOBEHMS.

3. MoaudukaumMoHHas UISMEHUYMBOCTb U HOPMa peakuuu.

4. [po3socmna kak Knaccuiecknin o6 bekT reHeTUYECKUX nccnegoBaHum.

5. KapTupoBaHue reHoB. [[eHeTnyeckne, UMTonornyeckne n pusmyeckne Kaptbl XpOMOCOM.

6. leHeTudeckas npupoaa uuTonnasMaTuyeckonm Myxckon ctepunbHocTn (UMC) n ee 3HayeHue
Ana cenekunm pacteHun.

7. l'eHOMHble MyTauuu: nonunaonausa, ee 3HadeHue [Ana cenekumn pacTteHuni. ABTO- M

annononunnougbl. Annononunnongus kak cnoco® npeogoneHuss Gecnnogus oTAaneHHbIX
rmbpunaos. PecnHTes BMaoB. MNponcxoxaeHue KynbTypHOMW NIWEHULbI.

8. XpomocoMHble MyTaumm n ux Tunbl. PobepTcoHOBCKME TpaHcnokauuun. «dunagensguinckas
XpOMOCOMay.

9. leHHble MyTaUUN: NX TUMbI, FEHETUYECKME NOCNEOCTBUS.

10. Cnocobbl penapauun nospexaeHnn OHK. HacneactBeHHble 6onesHM 4YenoBeka, CBSA3aHHbIE C
HapyLleHMeM CUCTEM penapaunn.



11. MobunbHble reHeTu4YeckMe anemMeHTbl MPOoKapUOT U 3yKapuOT: TUMbl, CTPYKTypa, reHeTnyeckue
nocneacTBusa U MexaHn3mbl TPAHCNO3ULUK.

12. KoHgopmauunoHHblie MaTpuubl. [NproHM3aumsa n NnpuoHHblie 6onesHun.

13. cnonb3oBaHne 3HaAHUN O FEHETMYECKOM kode Ansa obbscHeHus adbdekTa MyTaumi (HOHCEHC-
MyTauun, ceMMceHc-MyTauumn, MUCCEHC-MyTauuu, COBUM paMKU CHUTbIBAHUS).

14. OnepoHHas perynsaums AencTBusA reHoB y NPoKapuoT (Ha NpMMepe NakTo3HOro onepoHa). Cxembl
HeraTMBHOrO U NO3UTMBHOIO KOHTPOSS 9KCMNPECCUN FEeHOB.

15. OcobeHHOCTU perynsaumm aKCnpeccun reHoB aykapuoT. NMpumepbl perynauum akTMBHOCTU FEeHOB
Ha YpOBHE TPaHCKpUNUUKU. SHXaHcepbl U canneHcepbl. IHCYynaTopbl.

16. Perynsumsa akTMBHOCTU TE€HOB Ha MOCTTPaHCKPUNUUOHHOM ypoBHe (PHK-uHTepdepeHuuns).
Perynaums TpaHcnauum ¢ NoMOLLb aHTUcMbicnoson PHK

Kputepun oueHku:

«3a4YTEHO» CTaBUTCA CTYOEHTY, €Cnu OH packpbin Temy pedepara, onmpasicb Ha COBPEMEHHbIE
nccnenoBaHus, B TEKCTE OTCYTCTBYIOT opdorpadmyeckme nu CUHTaKCU4eckne oLMOKKN, CTUITMCTUYECKMX
norpeLHocTen, cobnoaeHsl TpeboBaHUA K 0hOPMIIEHNIO.

«HE 3a4TeHO» CTaBUTCHA CTYOEHTY, €CnM OH He packpbin Temy pedbeparta, odopmun ero
HeGPEXHO, C owmbkamu.

20.1.5. MpumepHble TeMbl JOKNAAO0B C Npe3eHTauuen
1. Obwan xapakTepucTnka MetTadnanyeckoro nepnoaa B pasBuTMM €CTECTBO3HAHUS.
2. CoumarnbHo-ucTopuyeckme Npeanochbisiku pasBuTUa Hay4yHOM CUCTEMATUKM B MOXY NepBOHaYanbHOro
HakonneHnsa maTtepuana (cbop n onvcaHne akToB, NepBbLIE NOMNbITKX KIiaccudukaumm).
3. Hay4Hble ocHOBbI cucTeMaTuku, 3anoxeHHole K. JInHHeeMm.
4. Bsmnagbl K. JInHHes Ha npoucxoxgeHue opraHmdeckoro mupa. OtctynneHue K. JIMHHea oT
npeAcTaBreHnn 0 NOCTOSAHCTBE BUOOB Mo AaBneHnemM akTnyeckoro marepuana.
5. X KioBbe.
7. KoHuenunn npecdopmmnama 1 anmreHesa.
8. 3apoxaeHve nagen TpaHcghopmuama (Ha npumepe pabot XK. BroddoHa, 3. dapsuHa n 3.K. CeHT-
Wnepa).
9. bopbba TpaHcdhopmMmnama ¢ kpeaumoHmaMmom (Ha npumepe guckyccum 3.K. CeHT- Nnepa ¢ XK. Kiosbe).
10. OBontounoHHoe yyeHne XK.b. Jlamapka. 3HauyeHne aontounoHHon Teopun XK.b. Jlamapka ¢ nosmumm
COBpPEMEHHON BUoormu.
11. CoumanbHO-3KOHOMUYECKNE N €CTECTBEHHOHAYYHbIE NPeanoChbifikKi BO3HUKHOBEHUSA 3BOSOLMOHHON
Teopumn Y. JapsuHa.
12.. dopmupoBaHne Y. [lapBunHa Kak 9BONIOLMOHUCTA.
13. BceobLHOCTb ABMEHUN M3MEHUYMBOCTU M onpegeneHne aTtoro noHatus Y. OapeuHom. Popmbl n
NPUYUHBI U3MEHYMBOCTU NO Y. [lapBUHY, UX 3HAYEHNE AN 3BOMOLNN.
14. Y. [JapBuvH O COOTHOLLEHUN N3MEHYMBOCTU U HacneacTeeHHocTu. Lnpokme 0606LweHnsa no sonpocy
HacnegCcTBEHHOCTMW.
15. ®opMbl MCKYCCTBEHHOro OTbopa W  UX MpUMeEpPbl U3  NPaKTUKM  cenekumn. 3HadveHue
Becco3HaTenbHOro 1 MeToanYeckoro oTbopa B Nopoao- U copToobpasoBaHUN.
16. OTkpbiTve Y. [JapBuHoM 3akoHa 6opbObl 3a CyLleCTBOBaHUE WU LUMPOKUIA CMbICI, BKNaabiBaeMbli B
370 noHATMe. OCHOBHble popmbl 60pbbbl 3a CyLecTBOBaHME M UX 3HAYEHUE AN 3BOMOLMOHHOIO
npouecca
17. OTkpbiTHEe Y. [JapBMHOM ecTecTBEHHOro oTbopa, ero OTAMYne OT UCKYCCTBEHHOTO.
18. PacxoxgeHve npusHakoB (QUBEPreHumns) 1 MexaHn3mbl BUO00Opa3oBaHuS.
19. MNonoBor 0TOOpP Kak YacCTHbIV CryYan ecTeCTBEHHOro otToopa.
20. OcHoBHble nonoxeHus yyeHuns Y. lapsuHa u ero BNMsHWe Ha passutme buonoruu.
21..Mcnonb3oBaHMe NaneoHTONOMMYEeCKUX MEeTOAO0B ANS [oKasaTenbCTBa 3BOMOLMM OpraHMYecKoro
Mupa (Mckonaemas netonuck, buoctpaturpadus, nepexoaHble popMbl, NaneoHToNornYeckmne psabl).
22. 3aKOHOMepHOCTN reorpadMyecKkoro pacnpoCTpaHeHUs U pasMeLLEeHUs XUBbIX OPraHu3MoB U KX
coobulecTB Ha 3emne.
23../cnonb3oBaHne MOpdONorM4ecknx 1 3mMbpuonormdyeckux MeTodoB A OOoKa3aTenbCTBa CXOACTBA
N pasBUTUS OpraHNYeckux opm.
24. Bknap cucteMaTuky B 9BOSIIOLUMOHHOE YyYeHue (Koppensauusa n nepapxus npusHakoB, pOAOCOBHbIE
ApEBa, nepapxvsi BHyTPMBMAOBbLIX FPynM, KOHLUENUUSA NONUTUNNYECKOro BUaa, NepexoaHble (oopmbl).



25. BnusaHne oTKpbITUM B 0BNactv reHeTukn, GUoxmmmm n MonekynsapHou Guonormn gnsi passutus
npeAcTaBneHnn 0 eQNHCTBE OPraHMYecKoro MMpa u ero 3BOSOLMOHHbIX Npeobpa3oBaHmUAX.

Kputepum oueHku:
OTNUYHO - CTYOEHT yCBOMN TEMY, FPAMOTHO U NO CYLLLECTBY U3naraeT ee, onupasicb Ha 3HaHUA OCHOBHOW
nutepaTtypbl; CBA3blBaeT 3HaHMS C MPaKTUYECKON [OeATeNbHOCTbI; aprymMeHTUpyeT HayuyHble
nonoXxeHus; genaet BbiBOAbl M 0006LWieHMs; BnageeT CUCTEMOW OCHOBHbIX MOHATUA. WmeeTcs
odbopMIeHHas npeseHTauus.
XOpoLo - CTYAEHT yCBOUIT TEMY, FPAMOTHO M MO CYLLECTBY M3naraeT ee, onMpasicb Ha 3HaHUS OCHOBHOW
nuTepaTypbl; CBA3bIBAET 3HAHUA C MNPaKTUY4ECKON [OeATeNbHOCTbI; apryMeHTUpyeT HayuHble
nonoXeHus; genaeT BbiBOAbl M 0000LEHWs; BNageeT CUCTEMOW OCHOBHbIX MOHATMK. [lpe3eHTauus
OTCYTCTBYET.
YA0oBNeTBOPUTENBHO - CTYAEHT Usnaraet TemMy Joknaga, onMpasiCb Ha 3HaHWs OCHOBHOW NuTepaTypbl.
lMpeseHTaumnsa oTcyTCTBYET.

TexHonorusa npoBeaeHua. Tekyllas aTtrectaums NpoBOAUTCS B COOTBETCTBMU C [lonoxeHuem o
Tekylwen artrectaumm obyyawwmxca no nporpaMmam Bbicwero obpasoBaHus BopoHexckoro
rocy4apCTBEHHOro YHMBEpCUTETA.

Tekywaga atTectaums npomssoauTcd B popmax:

- MNCbMEHHBbIX paboT (pedepatbl);

- MPaKTUYECKNX 3adaHNI;

- TecTUpoOBaHUA MNPOBOAMTCA C MCMOSMb30BAHMEM 3NEKTPOHHbLIX  y4eOHO-MEeTOANYECKMX
KOMMNNEeKCcoB https://edu.vsu.ru/course/view.php?id=6904 n
https://edu.vsu.ru/course/view.php?id=11767 no Bcem TemMaMm NEKUMOHHBLIX 1 NTabopaTOpHbIX 3aHATUN.
TecTupoBaHue BkMtoyaeT B cebsa pasHOypoBHEBble 3afaHusA (BOMpocbl, paboTy C pucyHKamu,
CUTYaLMOHHble 3adayun), NO3BOMSAKLWME INydylle OueHUTb 3HaHus obydatowerocsa. [ns oTBeTa Ha
Bonpockl TpebyeTca 3HaHWe maTepuarna NekUUOoHHbIX 1 nabopaTopHbIX 3aHATUMI, a Takke maTepuana,
PEKOMEHLO0BAHHOIO 41151 CAaMOCTOATENBHON paboThl.

Kputepumn oueHnBaHusa npveeneHbl Bbilwe. [pyn oueHMBaHUM NCNOMb3YHTCA KONMYECTBEHHbIE U
KayeCTBEHHbIE LUKanbl OLEHOK.

Tekywan atrecrtaums sBnsieTca obAsaTenbHOW, ee pes3ynbTaTbl OueHMBalOTCA B GannbHOW
CUCTEME 1 NO peLLeHnto kadeapbl MOryT ObiTb Y4TEHbI NPU MPOMEXYTOYHOM aTTecTauumn oby4atroLmnxcs.

KoHTponb pesynbTatoB camocTtosTenbHon paboTbl (CP) obyvatowwmxca npoBOAMTCS B Xonde
nposefeHnsa nabopaTopHbIX 3aHATUMI (YCTHbIA ONPOC, BbINOMHEHME U caadva nabopaTopHbiX paboT) u
Tekywen atTectaumm (HanucaHue pecdpepatoB). Tekywas artrectauus obecnedmBaeT nNPOBEPKY
OCBO€EHUs1 y4eBbHOro Mmatepmana, npuobpeTeHns 3HaHU1, YMEHUA N HABbLIKOB B NpoLiecce ayanTOpHON U
CaMOCTOSITENbHON paboThI.

20.2. MpomexyTo4yHas aTrecTaums

lMpomexyToyHas artTectaums No OUCUUMIMHE OCYLLECTBMASIETCA C MOMOLLbI  CreaytLnx
OLEHOYHbIX CpeacCTB:

- BOMPOCOB K 3a4eTy C OLIEHKOM

- KomnnekT pasHoypoBHEBbLIX 3adaHui

20.2.1. NepeyeHb BONPOCOB K 3a4eTy C OL,EHKOM:

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

2. [lokasatenbcTBa reHeTu4eckon ponu HykneuHosbix kucroT (OHK n PHK). Ctpyktypa OHK.
Ceowuctea [JHK kak cybcTtpaTta HacnegcTBeHHOro maTepuana.

3. Untonormnyeckmne n MonekynspHble OCHOBbI HACNeACTBEHHOCTH.

4. [MpuHuunbl MBpuUaonorMyeckoro aHanusa. 3aKOHOMEPHOCTW HacrefoBaHWUs MPU3HAKOB,
ycTaHoBneHHble . MeHgenem. AHanuaupytoLee ckpelmsaHue. NpaBnno «4NCToThl rameT».

5. leHeTudeckne nNOHATMA: annenb, annenbHble U HeannenbHble reHbl. MHOXeCTBEHHbIe
annenu. Twnbl B3aUMOAEWCTBUSA  annernbHbIX [EHOB: MOMHOE JOMUHUPOBaHWE, HenosiHoe
AOMUHNPOBaHWe, CBEPXAOMUHMPOBaHWE, KOAOMUHMPOBAHKE.

6. eHOTMN Kak cuctema B3aMMOOEMWCTBYIOLWNX reHOB. TuMnbl B3aMMOLEWCTBUS HeamnnesbHbIX
reHoB (KOMMNyeMeHTapHOCTb, anucTas, nonumepus). Nnenotponus.


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

7. HacnepoBaHne npu3HakoB, CLEMNSIEHHOE C Mosfiom (3kcnepumeHT MopraHa). emunsnrotHoe
COCTOsiIHME reHoB. [lpumepbl MNPU3HAKOB, CLEMNSIEHHbIX C MOSIOM Yy 4erioBeka, OCOBEHHOCTU WX
HacnegoBaHus.

8. OCHOBHblE MONOXEHMS XPOMOCOMHOW TeOopUN HacneacTBeHHOCTU. OWMBOYHOCTb OTAENbHbIX
NonoXeHun, copmynmpoBaHHbIX T. MopraHom, ¢ TOYKM 3peHusi coBpeMeHHon Guonoruun. MpuHumnbl
NOCTPOEHUS reHeTUYECKMNX KapT XPOMOCOM.

9. KpoccuHroBep Kak MpuUYMHA HapyweHus cuenneHns. MenoTuveckmn m MUTOTUYECKUI
KPOCCUHIroBep, X reHeTu4eckme nocnencTBus; UCMOMb3oBaHUe A8 KapTUPOBaHUSA FreHOB.

10. M'eHeTnyeckue, umTonormyeckue n husnyeckmne KapTbl XPOMOCOM.

11. BocnpoussegeHue reHeTndeckon nidopmauumn — pennukauma OHK y npokapumoT 1 aykapmor.

12. OcobeHHOCTM pennnKaumm TeENOMEpPHLIX Y4aCTKOB NIMHENHBIX XPOMOCOM 3yKapuoT.

13. IMon Kak reHeTMyeckn OeTepMUHNPOBaHHLIN NPU3HakK. TuMnbl onpeaeneHns nona y aykapuoT
(MporamHoe, cMHraMmHoOe 1 anuramHoe onpeaerneHve nona).

14. XpOMOCOMHbIN MeXaHu3M OrnpederieHns nona Ha npuMepe JenoBeka. HacnencTtBeHHble
GonesHn YenoBeka, CBA3aHHbIE C HAPYLLEHNSIMU B CUCTEME NOJTOBbLIX XPOMOCOM. VX untoamarHocTuka.

15. MexaHusm onpegeneHus nona y oc u nyen. banaHcoBast Teopus onpefeneHus nona y
aposodunsl  no K. Bpugxecy. OTKNOHEHWs, CBA3aHHbIE C HapyLUeHWEM MEeXaHU3MOB OnpeaeneHus
nona.

16. HexpomocomHas HacneacTBeHHOCTb. MnasmoH 1M nnasmoreHbl. HacneacTBeHHble GonesHn
yernoBeka, CBA3aHHble C MyTauMsaMm1 NiasmMoreHos.

17. l'eHeTnyeckasn npupoga untonnasmaTndeckon myxckon crepunbHocTn (LIMC) n ee 3HaueHune
OnNs cenekumm pacteHun.

18. MoaudukaumoHHas wn3amMeH4MBOoCTb. Hopma peakuun. AganTuBHble MoauMdMKauum wu
MOp@o3bl. [[eHokonMK 1 heHokonuu.

19. KombuHaTMBHass M MyTauMOHHas W3MEHYMBOCTb. JNUreHeTnyeckass W3MEHYMBOCTb.
[(MCTOHOBBLIN KOA.

20. 'eHOMHble MyTauuu: rannonausa n adeynnonaus. lNpumepbl MyTauMOHHOW N3MEHYMBOCTU Y
Yyernoseka.

21. [eHOMHble MyTauuu: MNONUNIIOMAUS, €€ 3HadeHWe ANs cenekumMm pacTteHun. ABTO- U
annononunaougbl. Anfnononunaonaus Kak cnocob npeogoneHvs 6ecnnogus otganeHHbIX rmépuaoB
(onbiTel .. KapneyeHko). PecuHTes BnaoB. MNponcxoxaeHne KynbTypHOW NWeHULbI.

22. XpOMOCOMHbIE MyTaumm n nx Tunel. PobepTCoHOBCKME TpaHcnokauuun. «dunagensdunckas
XpOMOCcoMay.

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

24. Cnoco6bl penapauun nospexgeHunn OHK. HacneactBeHHble 60Mne3HM YenoBeka, CBsI3aHHbIe
C HapyLUeHNeM CUCTEM penapawmu.

25. CoBpeMeHHasa Teopusa reHa. Tunbl reHoB. Mo3anyHOe CTpPOEHME T[EeHOB Yy 3yKapuoT.
AnbTepHaTUBHbIN CANANCUHT.

26. MobunbHble TreHeTu4eckMe areMeHTbl NPOoKapuoT W 3yKapuoT: TUMbl, CTPYKTypa,
reHeTU4ecKne NOCneacTBms U MeXaHM3Mbl TPAHCMO3NLINN.

27 MaTtpuyHaa aKTMBHOCTb rEHOB. TpaHCKpunuust Yy MpoKapuoT W 3yKapuoT. [1poueccuHr,
cnnancuHr MPHK.

28. Tlytm nepeHoca reHeTnyeckon wuHdopmaumm B knetke. OO6paTHas TpaHCKpUNuus.
PeTtpoBupychbl. KoHbopMaLMoHHbIe MaTpuubl. MNMpruoHn3aums n NpuoHHbIe 6onesHu.

29. KoaupoBaHue reHeTU4yeckonm WHpopMmaumm (reHeTUYecKuin KoL W ero CBOWCTBA).
Mcnonb3oBaHue 3HaHW O reHeTU4eCckoM Kode Ans obbacHeHus adhdekta MmyTauun (HOHCEHC-MyTauumn,
CENMCEHC-MYyTaLM, MWUCCEHC-MyTauun, COBUIT  PaMKM  CUYMTbIBaHMs).  JKCNaHCUs  4vucna
TPUHYKNEOTMAHbLIX NOBTOPOB M aHTUUMNaums.

30. OnepoHHasa perynaumsa OencTBUS FEHOB Yy NMPOKapMOT (Ha NPUMEpPE NaKTO3HOro OMnepoHa).
CxeMbl HEraTMBHOIO U NO3NUTUBHOIO KOHTPOISI SKCMPECCUN FEHOB.

31. OCOBGEHHOCTU perynauumn 3KCNpeccun reHoB 3ykapuoT. [pumepbl perynsiumMm akTMBHOCTU
reHOB Ha YpPOBHE TPAHCKPUNUUN. DHXaHCEPbI U canneHcepbl. VIHCynaTopbl.

32. Perynaumns akTMBHOCTM FEHOB Ha MNOCTTPaHCKpPUNUMOHHOM ypoBHe (PHK-uHTepdepeHuuns).
Perynauns TpaHcnauum ¢ noMoLLbio aHTucMblcrioson PHK.



Mpumep KOHTPONbLHO-U3MEPUTENLHOIO MaTepuana

YTBEPXOAKO
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KoHTponbHO-U3mMepuTtenbHbin Mmatepuan Ne5

1. MeHoOTUN Kak cMcTeMa B3anMOAEWNCTBYIOLLMX reHOB. Tunbl B3aMMOAENCTBUS annenbHbIX U
HeannenbHbIX FeHOB, X MONEKyNsipHble MeXaHU3Mbl.

2. MoGunbHble reHeTU4Yeckne dnemMeHTbl MPOKAPUMOT U 3YKapUOT: TUMbl, CTPYKTYpa, reHeTu4eckme
NocrneacTBUSt U MeXaHWU3Mbl TPaHCMO3ULUN.

KpuTepum oLeHku:

«OTNIMYHO» BbICTABMSAETCS CTYAEHTY, €CMN OH packpbiBaeT BOMPOCHI N0 TemMe GuneTta n oteevaeT
Ha OOMONHUTENbHbIE BOMPOCHI.

«XOPOLLUO» BbICTABMSETCA CTYAEHTY, €CNM OH packpbiBaeT BONPOCHI GuneTa, HO He OTBeYaeT Ha
HeKoTopble JOMOSHUTENbHbIE BOMPOCHI.

«Y[AOBMNETBOPUTENBHO» BbICTABMSIETCA CTYOAEHTY, €CNnM OH oTBe4vaeT OuneT no HaBoASLUM
BOMPOCAM M HETOYHO OTBEYaET Ha AOMNOSHUTENbHbIE BOMPOCHI.

«HEeyOOoBNETBOPUTENbHO» BbICTABMSETCA CTYAEHTY, ECNY OH He pacKpbiBaeT TeMbI MO BONpocam
6uneTa v He oTBeYaeT Ha AONOMHUTENbHbIE BOMPOCHI.

20.2.2. NMpMepHbIA KOMMIEKT pa3HOYPOBHEBbIX 3agaHNN
Boripocki ¢ 86160poM 00HO20 USU HECKOMbKUX MPasusibHbIX 0meemos
1. KTo BBEN B HAayKy TEPMUH «3BOSHOLMA» ?

a) Wapnb BoHH3

0) Yapnb3 JapsuH

B) XKan Bbatuct Jlamapk
r) Kapn JlnHHen

a) ApuctoTtenb

e) XKopx KioBbe

X) MnatoH

3) JNykpeuwnin Kapp
2. Kakne wu3 HwKenepeymcrnieHHbIX [OOoKa3aTenbCTB 3BOSMIOLMOHHONO Mpouecca OTHOCATCA K

Guoreorpaduyeckum?
a) nckonaemble nepexoaHble opmbl
06) naneoHTonorn4yeckme psabl
B) cpaBHeHue driopbl U ayHbl pasHbIX reorpaduyecknx Mect
r) XWBOTHbIE PESUKTbI
a) HanMymne roMosIorMYHbIX OpraHoB
e) HanMymne opraHoB PyaUMEHTOB
X) Hanuyve aTaBM3MOB
3) 3aKOH 3apoAbILLEeBOro CXoACTBa
n) NPUHLMN peKkanuTynauum
K) MoZEenMpoBaHMe 3BOSTHOLMN

3. Kakon n3 AOpeBHErpeyecknx MbICIMTENEN cuuTan, YTO WUCXOA4-HOW cybcTaHumen Ans pasBuTuS
aBnseTcsa Boga?

a) danec
06) AHakcumaHap
B) AHakcumeH

r epaknut



a) AMnenokn

e) Oemokput

X) ApvctoTtenb
4. KTo 13 HmKenepevmcneHHblX uccrnegoBaTtesnien cumTarn, YTO B OCHOBE 3BOJSIIOLMOHHbBIX M3MEHEHUI
nexar 2 3akoHa: OOLLMIA U YaCTHBLIN?

a) Kapn JluHHen

0) *Kopx KioBbe

B) Yapnb3 JapsuH

r) XKaH Batuct Jlamapk

a) Kopx BrodpdoH

e) Yuneam Mapeen

X) Mwnxawnn Bacunbesuy JlomoHocoB
3) OTbeH Kodhdpya CeHT-Unep

n) Kapn ®paHuesuny Pynbe

K) Kapn Bonbd
5. CornacHo CUHTETUYECKOW TEOPUUN IBOSIIOLIMM — INIEMEHTAP-HOM eQUHULEN 3BOSOLMOHHOrO npolecca
ABNAETCH ...

a) ocobb

6) nonynauus
B) BUO

r onoreoueHo3

6. Kak Ha3biBaeTcs rpynna 3BOJTIOUMOHHbIX Teopvu7|, CornacHo KOTopbiM BI/I,EI,OO6pa3OBaHI/Ie nponcxognT
O4YeHb CTPpEMUTESIbHO N NPEPLIBUCTO — B TE4YEHNE BCEIro0 HECKOJTbKUNX NOKOSNEHNIN?

a) canbTaunoHN3M

0) TUXOreHes

B) KnagoreHes

r aHareHes

a) cTacureHes

e) cenekToreHes

X) CUHTEe30reHes

3) TEOPUS HENTPArbHOW 3BOSTHOLINK

7. Kak HasblBalOT U3MEHeHue 3JKCMpeccun reHoB 0e3 M3MEeHeHWs MepBUYHOW nocrnenoBaTeNbHOCTU
Hykneotuaos B AHK?

a) ANMUHYLNS

06) nonunmnonansauuns

B) amMnnmMdukaums

r) XpOMOCOMHas abeppaums

a) anuMreHeTU4eckas M3MeHYNBOCTb

8. Kak Ha3blBaeTCsa 3BOSMOLUS IKOCUCTEM, KOTOpasi NpoTekaeT GbICTPO, B HEYCTOMYMBLIX, HAXOAALMNXCS
B COCTOSIHAM KpU3WCa IKOCMUCTEMAX, WCMbITLIBAMOLIMX COKpalleHMe BMOOBOrO cocTaBa W rnybokue
N3MEHEHNs1 BHYTPEHHEWN CTPYKTYpbI, B YCIOBUSIX OCrabreHHON KOHKYPeHUUn?

a) KOrepeHTHasi 3BonLms
0) HeKorepeHTHasi 3BonioLms
B) cpeav OTBETOB HET NPaBUITbHOTO

9. Kak HasbiBaeTcs BOcCnpoun3soanmoe MHOXECTBO XXMBbIX Opra-HM3mMoB, O6ﬂaﬂ,a}OLLI,VIX KOMMJ1EKCOM
3BONMIOLUNOHHO yCTOIZLIVIBbIX AONarHoOCTn4eCcKmnx I'IpI/I3HaKOB?

a) BMA

06) nonynaums

B) poa

r CEMENCTBO

n) noasna

e) nonynauus

X) Knacc

3) ™N
10. Kak HasbiBaloT BuAbl, Hacenswowme TeppuTopumn uenbix Buo-reorpaduyeckmx LapcTs, obnacTew,
NPOBUHLNIA?

a) BMObI-KOCMOMONUTbI

06) LUMpOKOoapearbHble BUAbI



B) y3koapearsbHble BUAbl-3HAEMUKN

r) cpeaun OTBETOB HET NPaBUIBHOIO
11. KoHuenumsa nonuTUnmnM4eckoro Buaa OCHOBaHa ...
a) Ha npeAcTaBneHMM O CyLecTBOBaHUM eduMHOro Tuna Buaa. Tun Buaa npeacrtaBnsieT

cobO0M KONMMEKUNOHHbIN 3k3eMnnap (ro-noTun), Ha OCHOBaHUM KOTOPOro BbIMOMHEHO NepBOEe OonucaHue
BMAAQ, M KOTOPbIA XpaHuUTCs B repbapum wunmn 30010rMdeckoMm My-3ee. PeanbHO CyllecTBylOLne
OpraHM3mMbl MOMYT HECKOJNbKO OT-IN4aTbCa OT TUMOBOIO 3K3eMNSisipa, Torga oTnuunsa paccmaTpu-BaroTcs
Kak OTKITOHEHMSI OT HOPMbI, Bapuauum

6) OCHOBaHa Ha nMpeacTaBfieHMM O CyLLeCTBOBaAHUM HECKONb-KMX TunoB Buaa. Bce
BblAEeSIEHHbIE TUMbl AOMMKHbI BbITb Npen-cTaBfeHbl COOTBETCTBYHOLLMMU KOMMEKLMOHHBIMM 3K3eMnnspa-
MW. BMO HEOAHOPOOEH MO BCEM KpuUTepusiM M npeacTtaBndeTr co-60M cuCTeMy HECOBEPLUEHHbIX
TakcoHOB. Buabl ¢ 6onee vnn me-Hee LUMPOKMM apearnoM XapakTepusyltoTCA CROXHOW TaKCOHOMW-
YeCKOWN, 9KONOrMYeckomn 1 XOponorn4eckom (NPoCcTpaHCTBEHHOM) CTPYKTYPOW

B) BEPHbI BCE OTBETHI
12. Mpn KOMBUHATMBHOM NYTW BO3HWKHOBEHMS aganTauun ...

a) noTeHumManbHble aganTauMOHHble SIBMEHUS BO3HMKAKOT, oOnepexas CylecTBylolme
ycnosusi

6) HOBblEe MyTauun B3aMMOLENCTBYIOT APYr C APYrOM U C FEHOTUMNOM B LLerioM

B) NpoVCXoaNT pPeayKuMs paHee pasBMTOrO MpuU3Haka U NepeBOAOM ONpenensiowmx ero
peannsaumio reHoB B PeLLeCCUBHOE COCTOSIHNE

r BEPHbI BCE OTBETHI
13. Yto Takoe An3pynTUBHLIN 0TOOP?

a) dopma ecTecTBEHHOro OTOOpa, HamnpaBneHHas Ha MOoAAepXaHMe W  NOBbIWEeHne

YCTOMMMBOCTW peanu3auum B NOMynsumMmM cpegHero, paHee CNOXUBLUErOCHA 3HAYeHUS Mpu3Haka unu
CBOMCTBa

6) dopma ecTecTBEHHOro 0TOOpa, CyLlecTByloLas B TEX CriyYasx, Korga HM ogHa mus rpynn
reHOoTUNoOB He nony4aeT abConiTHOrO npeMMmywecTtea B 6Oopbbe 3a cywecTBOBaHME WU3-3a
pa3Hoo6pa3nsa ycrnosun, O4HOBPEMEHHO BCTPEYAIOLLMNXCA HA OA-HOW TeppuTOopumn

B) dopma ectecTBeHHOro otbopa, HanpaBneHHasi Ha U3MEHEHME paHee CyLLEeCTBYIOLLEro
npu3Haka
14. MNMonHasa romonorum obycnoeneHa Tem, 4To ...

a) CXoOHble Npu3HakM y 6Nn3KNX BMAOB BO3HUKAKOT B pesyfb-TaTte OEeWUCTBUMS OOUHAKOBOro

N3MEHEeHHOro reHa. HesaBucumoe BO3HWMKHOBEHME OAHOW M TOM Xe MyTauun npomcxoguT OTHOCK-
TENbHO peaKo, MO3TOMY MOMHOCTLIO OMOSOrMYHbIE TeHbl O6bl4-HO YyHacregoBaHbl OT BuAa-
poAoHavanbHuKka

06) OOVWH M TOT e NPu3HaK BO3HMKAET B pe3yrnbTaTe pa3HbiX MyTaLuMi O4HOIO U TOro Xe reHa
(Hanpumep, LWKWPOKO pacnpo-CTPaHeHHble B TPOMWKax aHoMarbHble reMornobuHbl y Yenoseka,
obecneynBaroLLMe HOCUTENAM 3TUX MyTauUi UMMYHUTET K Ma-NAPUMOAMH U TOT Xe Npu3Hak BO3HUKaeT
B pesynbTare pasHbiX MyTauui OOHOrO W TOro Xe reHa (Hanpumep, LUMPOKO pacrpo-CTPaHEHHble B
TpONWKax aHoMarnbHble remornobuHbl y 4Yenoseka, obecneymBaroLlimMe HOCUTENAM 3STUX MyTauun
UMMYHUTET K Ma-nspun

B) pasHble reHbl UMelT oAnHaKoBble heHoTUnnyeckne ad-geKTbl
15. Kak HasblBaeTcs MUHMMarbHasi CaMOBOCMNpPOM3BOAAWAACA rpynna ocoben, Ha NpPOTSKEHUU
SBOSIIOLUMOHHO ANUTENBHOMO BPEMEeHW Hacenswowas onpegeneHHoe npocTpaHCTBO, o0bpasylo-Lias
CaMOCTOSITENbHYIO FrEHETUYECKYIO CUCTEMY U (POPMUPYIO-LUAs COBCTBEHHYIO SKONOMMYECKYH HULLY?

a) BMA
06) nonynauns
B) poa
r CEMENCTBO
a) ceMbs
16. OTMeTbTe 3KONMOrnyecKkme XxapakTepucTnk NONynALun.
a) Bernm4ymHa (No 3aHNMMaeMomy NPOCTPAHCTBY U YNCIIEHHO-CTU 0coben)
06) BO3pacTHas CTPyKTypa
B) nonoBas CTPyKTypa
r) nonynaunoHHas AuHaMuka
A) NOCTOSIHHasA HacneACTBEHHas reTeporeHHoCTb
e) OVWHaMMYeckoe paBHOBECUE OTAENbHbIX FEHOTMNOB (annenen)

)K) BHYTpEeHHee reHeTn4yeckoe equHCTBO



17. Yt0 siBNSieTCA NOCTaBLUMKOM 3fIeMEHTapHOro 3BOMOLMOHHOINO Matepuana?

a) MyTaLMOHHbIN Npouecc
6) nsonaums

B) NonynsAUMOHHbIE BOSHbI
r apend reHos

a) €CTEeCTBEHHbIN 0TOOpP

BadaHus Ha ycmaHoeneHue «BepHo nu ymeepxoeHue ?»

1. lManeoHTOnorMyeckne Metoabl He MOryT ObiTb MNPUMMEHEHbI, Kak nNpaBuno, nNpu U3yYeHuu
MUKPO3BOSOLIMOHHBIX MPOLECCOB.

2. CornacHo CMHTETMYECKOWN TEOPMM IBOSIIOLIMM SBOMOLMSA MMEET HEHaNpPaBEHHbIN XapakTep.

3. Teopus abuoreHesa — yTBepgaeT HEBO3MOXHOCTb NPOUCXOXAEHUS KMBOIO N3 HEXMBOIO.

4. INo o6bemMy reHomMa 3yKapuoT Hemnb3sa caenaTh 3aknioveHne O CNOXHOCTN opraHn3aunm

5. OnemeHTapHOe 9BOMIOLUMOHHOE SBMEHME — AONUTENbHOE, HeobpaTMoe U BEKTOPU30BaHHOE
N3MeHeHne NonynAUMOHHOIo reHodoHaa.

Bonpoc ¢ pa3eepHymbiM 0meemom

1. KakoBa Lenb 9BOSNIOLMOHHOTO Y4EHUS?

2. MepeyncnnTe OCHOBHbIE AOKa3aTeNbCTBa 3BOMOLIMI, UCMONb3yeMble COBPEMEHHOI HayKOW.
3. ONnwKnTE 3aKOHOMEPHOCTM FOPU3OHTaNIbHOIO NepeHoca reHoB.

4. MNepeyncnute 0CHOBHbIE MEXaHN3Mbl BMONOTMYECKON N30NALMN.

TexHonoruu npoBegeHus.

dopMOIr NPOMEXYTOYHOM aTTecTauuMn 3HaHWA, YMEHUN MU HaBbIKOB OOy4YalOLMXCS SABMAKOTCA
3a4eT C OueHKOM M 3k3ameH. OO0si3aTenbHbIM YCNOBMEM AOMycka CTYAEHTOB K MPOMEXYTOYHOWN
aTTecTaumm SBNsSieTCs: BbIMOMHEHME M coaya Bcex (MpeayCMOTPEHHbIX NporpaMmmoin) nabdopaTopHbIX
paboT; nonoXxuTenbHble pes3ynbTaTbl TeKyllen aTTectaumm (BbINOSIHEHWE NPAKTUYECKUX U TEeCTOBbIX
3agaHnin, NoAroToBka pedpepaTa v goKIaga C Npe3eHTaunen).

lMpomexyToyHas aTTectaums NPOBOAUTCS B COOTBETCTBUMM C [1ONOXEHWEM O MPOMEXYTOYHOMN
aTTecTtaumm obyyaroLmMxXcs No nporpaMmmam BbicLIEro obpasoBaHus.

KOHTpOnbHO-n3MepuTenbHble MaTepuanbl NPOMEXYTOYHOM aTTecTtauum BKA4YalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAIOLINE OLEHUTb YPOBEHb MOMYyYEHHbIX 3HaHWWA. [JONONHWUTENbHbIE
BOMPOCHI  BKMOYAOT BOMPOCHI NabopaToOpHbIX 3aHATUA, YTO MO3BONISIET OLEHUTb CTeneHb
chopMUPOBAHHOCTU YMEHUI N HABbIKOB.

Mpwn oLeHMBaHuUn ncnonb3yeTca 4-6annbHas Lwkana: «OTIINYHOY, «XOpOLUOY,
«yOOBNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.

5 Gannos crtaBuTCH, e€cnu o0y4aloLWwMica OEeMOHCTPUPYET MNOMHOE COOTBETCTBUE 3HAHWN,
YMEHUN, HaBblkOB, CBOBOOHO onepupyeT NPUOBPETEHHBIMU 3HAHUSMU, YMEHUAMMU, NPUMEHSET UX NpU
peLleHnn NpakTUYeCcKnX 3agav;

4 Hanna crTaBuTCHA, ecnn obyyalLUNCa OEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHUR WU
HaBbIKOB, HO [JOMNYyCKaeT He3HauuTerbHble OLINOKK, HETOYHOCTW, WCNbITbIBAET 3aTpygHEeHust npu
peleHnn NpakTU4eCcKnX 3agau;

3 banna craBuTcs, ecnu oby4varolMNCAa OEeMOHCTPUPYEeT HEernorHoe COOTBETCTBME 3HaHWM,
YMEHUIN, HaBbIKOB, [OMYyCKAeT 3HAYMUTENbHbIE OLUMOKM MPU PELLEHUN NPAKTUYECKMX 3a4ay;

2 Ganna craBuTCsA, ecnu oby4valowmMncs LOEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHWUW,
YMEHUN, HaBbIKOB.



