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PABOYAA NPOrPAMMA YYEBHOU ANCLUMNINHDbI
B1.0.23 UuTtonorusa

1. Koa n HaumeHoBaHue HanpaBneHna nogrotoBku/cneuynansbHocTu: 06.03.01 buonorus

2. Mpodunb nogroroBku/cneynanusauunsa: BbuomeanumHa, buodusnka, buoxumums,
BotaHuka, NeHeTuKka, 3oonormsa, dmusnonorms

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

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

6. CocTtaBuTENM NpOrpaMmmbil:
MawkumHa Onbra CepreeBHa, kaHaMaaT BMONOrMYECcKNX Hayk, AOLEHT

KoknHa AHacTtacusa BacunbeBHa, acCUCTEHT
7. PexomeHgoBaHa: HMC meguko-6uonormnyeckoro cakynbteTta 23 mnoHsa 2020, npoTtokon Ne 5

8. Yue6HbIn roa: 2021-2022 rr. CewmecTp(bl): 2



9. Llenn 1 3apayum y4e6HON ANCUUNIIUHDBI

Llensimu oceoeHusi y4ebHoU OQucyuniuHbl S8nsmcs: d¢opMupoBaHve Yy GakanaspoB
Hay4YHbIX 3HAHUN O CTPOEHUU N NPUHLNNAX XKU3HEOEATENbHOCTU KNEeTKN KaK afieMeHTapHOW CTPYKTYPHO-
d)yHKLI,VIOHaJ'IbHOIZ eaunHnubl opraHmsaunn XumBbiX OpPraHM3MoB, d)OpMVIpOBaHI/Ie ymeHvu7| N HaBbIKOB
paGOTbI C MVIKpOCKOI'IVILIeCKOVI TeXHVIKOl7I, OLUEHKN CprKTypHO-(byHKU,VIOHaJ'IbHOFO COCTOAHUA KI1eTOK
opraHuama npu pelleHnn npodeccnoHaneHbIX 3aga.

3adayu y4yebHoU OuCyUMNUHBbI:

- ®dopmupoBaHMe Yy O0Oy4aloOWUXCA 3HAHWMA O COBPEMEHHbIX MeToAaxX LMTOMNOrm4ecknx
nccneaoBaHUn; CTPYKTYPHO-(PYHKLMOHANBLHOW opraHmM3auun KNneToK NpoKapuoT U 9yKapuoT.

- MpnobpeTeHne BGakanaBpamu 3HAHUN O CTPYKTYPHO-PYHKLUMOHANMBHON OpraHusaumm, Tunax u
COBPEMEHHbIX MeToAax U3y4yeHns XpOMOCOM Kak HoCUTenen MmatepuarbHblX €AMHUL, HAacneaCTBEHHOCTH
— rEHOB.

- MNonyyeHne npegctaBneHunin 0 KapMoTmne B HOPME U NpY PasnnUYHbIX NATONOrMsX;

- ®opmupoBaHue npeacTaBneHMM O KAETOMHOM UWKe W ero perynauum; Tunax geneHus
(BOCNpOMN3BEEHUSA) KNETOK NPOKapUoT U 3yKapuoT.

- dopmunpoBaHMe npeacTaBneHnn O LUMTONOrMYeckux OCHOBAxX MaTonoruu, ctapeHus u rnbenu
KNeToK.

- OBnageHne GakanaBpamu NPaKTUYECKUX HAaBBLIKOB MWKPOCKOMUYECKOW TEXHWUKM, bukcaumm
mMaTepuana, NpUroToBIieHNs NpenapaTos N UX LUTONOrMYeCcKoro aHanunsa.

- ®dopMnpoBaHNEe YMEHWUA OLEHKM OCOBEHHOCTEN CTPOEHUS U XKU3HEeOEATENbHOCTU KNeTKn B
HOpPME M NpU pasnnyHbIX NaTONOrmsaX.

10. MecTo yyeb6HOM AncuunuHbI B cTpykType OOI:

YuebHasa gucumnnmHa «Uutonorua» otHocutcs k obasarenbHom vYactu bnoka 1 «dncumnnmHbl
(moaynun)» denepanbHOro rocyaapcTBEHHOro o6pas3oBaTeNbHOro cTaHaapTa Bbicwero obpasoBaHmst No
HanpasneHuto nogrotoBkkn 06.03.01 Buonornsa. bakanaep, oBnageB AWUCUUNIVHOW, AOSMKEH 3HaTb
HOBEWLLUME [OOCTMXKEHNA B 00nactu uuUTONornm, MnpuobpecTn npakTu4eckne Haeblkm paboTbl C
MMKPOCKOMNYECKON TEXHUKOWN M OLLEHKN CTPYKTYPbl U XN3HEOEATENbHOCTN KNETKW; YMETb UCMONb30oBaTh
nosny4eHHble 3HaHUA B Hay4yHO-UccrnegoBaTenbckon pabore.llpealwecTsyeT crnegyowmmMm AMCUmMnnIMHam
«nctonorma  mn  Guonorns passutua», «dPusanonorns pacteHuin», «leHeTka W  3BOMOLMNAY,
«MonekynspHasi Guonoruna».

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTaMyU OCBOEHUA obpa3oBaTenbHOMU
nporpamMmbl (KOMNEeTEHUUAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHns
KOMMeTeHL MK
OlK-2.1 | OemoHcTpupyeT 3HaThb: OCHOBHble  NMPUHLMNBI KNeToYHOM
CnocobeH noHumaHve opraHu3aumu Buonornyeckunx 06BEKTOB,
NPUMEHATb NPUHLANOB OCHOBHbIE MOHATUS U MeToAbl LIMTONOrMYEcKnx
NPUHLANBI ¢yHKLMOHMPOBAHNSA NCCNeJoBaHWii;  COBPEMEHHOe  COCTOsIHUE
CTPYKTYPHO- N BOMnpoca o] CTPYKTYPHO-(PYHKLMOHANBHON
o XKun3HeobecneyeHns u
hyHKUMOHanNbHON FOMEOCTATUYECKON opraHusauum u )KVI3HeD,eFITeJ'IbI:|OCTI/I KNeTokK
opraHmsauuw, perynsiumm xnaHerHbix | (MPOKApPUOT M 9yKapUoT, PaCTeHWi, XUBOTHbIX
ncnonb3oBaTb (yHKLMI1 y pacTeHni, | YenoBeka) B HOpMe W Npu NaTonorusx.
dumsmonoruyeckume, XVMBOTHbBIX U YerloBeka,
uuTonornyeckue, cnocobbl BocnpuATHsA, | YMeTb: MPUMEHSTb DyHAaMeHTarnbHble 3HaHWSA
OlIK- | Buoxmmuyeckue, XpaHeHus u nepefadv | oo uMTtonorMM  ONd aHanusa UM OLEHKM
2 6rnodunsnyeckue MH(OpMALMK, CTPYKTYPHO-DYHKLIMOHAMBHOW  OpraHusaumm 1
MeToAbl aHanuaa OpUEHTVpYeTCH B COCTOSIHUS! XXUBbIX 0OEKTOB
ANS OLEHKN 1 COBPEMEHHbIX
Koppekuunn rg;zgﬂm;)e(zckmx BnageTb: OCHOBHbIMW MOHATUMAMWU B obnactu
COCTOSIHMS XKMBbIX KOHuenuM’ﬂX y UUTONOrMN; MeToAaMu UCCNELOBaHUSA U OLEHKM
06BHEKTOB U npo6nemax CTPYKTYPHO-(PYHKLMOHANBHOIO COCTOSIHMSA
MOHUTOPWHra dusnonorum, KNeToK opraHu3ma.
cpeabl nx uuTonoruu, Guoxmmmn,
obutaHus Brodusnkm,
WMMYHOJIOTUN.
OrlNK-2.3 | MNMpumeHsieT 3HaHne 3HaTb: NPUHUMNBLI CTPYKTYPHO-YHKLUMOHANBHOWN




MPUHLUKUMOB KNETOYHOW | OpraHmM3auum W KU3HeOEesATENbHOCTU  KINeToK
opraHusauun Buronorn4yeckmx 0061beKToB, COBpPEMEHHbIE
ggzz‘z:g;ec""'x MeTOAbl LMTOMOMMYECKUX UCCnefoBaHuii  Ans
BUOCMaNHIECKX 1 pelleHns npodeccuoHarnbHbIX 3a4au.
OMOXUMUNYECKINX

OCHOB, MEMBPAHHbIX YMeTb: MNPUMEHSITb  3HaHWA U MeToabl
NPOLIECCOB U LUMTONMOMMYECKOro  aHanmu3a  Ans  OLEHKU
MOTEKYMSPHbBIX CTPYKTYPHO-(DYHKLIMOHANBHOIO COCTOSIHUSA
MEXaHW3MOoB KNneTok opraHuama.

XKN3HEeOeATenbHOCTH,

UMMYHOIOTUK, a TaKkke | BnageTb: MeToaamm MUKPOCKOMMUYECKOMN
OKCMEPVMEHTArBbHBIX | TexHWKM,  HaBblkaMW  OLEHKM  CTPYKTYPHO-
METOROB ANA (DYHKLIMOHANBHOMO  COCTOSIHUSI  KMETOK  XUBbIX
ES?;:ZSMOH&]MHHX 0GBEKTOB, MHTEPMNPETALUN MOMYYEHHbIX AaHHbIX
3amau. ONs pelleHns NpogeccuoHanbHbIX 3aaau.

12. O6bem gucuUNNMHbI B 3a4eTHbIX eanHuuax/yac. — 3 3ET / 108 yac.

dopma NPOMEXYTOYHOM aTTecTauun __ 3a4eT _

13. TpyaoeMkocTb No BMaam y4yebHon paboTbl

TpyaoemMKocTb
Bug y4ebHol paboTbl Bcero [lo cemecTtpam
2 ceMecTp Ne cemecTpa
AyOVTOpHbIE 3aHATUSA 60 60
nekuum 30 30
B TOM 4mcne: npakTnyeckme
nabopartopHble 30 30
CamocTosaTensHasi paborta 48 48
B TOM YMncne: KypcoBas paboTa (NpoekT)
$opma NPOMEXYTOHHOW aTTecTauun - 3a4em
UToro: 108 108

13.1. CopepxaHMe QUCLUMNIUHDI

Peannsauus
pasgena
Ne n/n Haumerosanme pasaena CopepxaHve pasgena aMcunnimHbl AvcLMNINHEL ¢
ANCUUNNNHBI NMOMOLLIbIO
OHnamnH-Kypca,
QYMK*
1. Nekuun
Mpeometr v 3agaynm UWUTOMOMMM, OCHOBHbIE 3Tarbl
pa3Butusa. KnetouyHas Teopuss M €€ OCHOBHblE 3YMK
nonoxeHms.  Knetkn  npokapuMoTr U 3ykapuoT
" " Lntonorus
MpeameTt "umTtonorusa". (ocobeHHOCTM M pasnuuns B cTpoeHun). CTBOMOBbIE httos://edu.vsur
1.1 OTanbl pa3BuTuS. KNeTkn, wux cBouctBa W Tunbl. MHOroKneTouYHble _p—u/coﬁrse/view-
KneTto4yHas Teopus. OpraHn3mbl pa3BMBalOTCA M3 OLHOW CTBOMIOBOW KMNETKU —Qh °id:1965.
(3uroTbl). Bupycbl — HeknetoyHas dopMa >KU3HW. ARA0=2999
3HayeHne uUuMTOMOMMM ONA  HaykM W NPaKTUKW,
MeOMWLMHBbI.
MeToabl unTonornyecknx nccnepgosaHmn. Ceetosas u
3NEKTPOHHAs MUKPOCKOMMSI. MeTogabl
KOHTpacTMpOBaHMUS B CBETOBOW MWKPOCKOMUWU: METOA OYMK
(ba30BO-KOHTPACTHOW  MMUKPOCKOMUU, KOHGYOKasbHas Lntonorus
12 MeToabl LMTONOrMYECKNX MUKPOCKOMUS, MeTo «TEMHOro nons», MeToA htt[:_)s://edu:vsu.r
' nccnegoBaHui dnyopecLeHTHON MUKPOCKOMUN. CkaHupylowas | u/course/view.p
3NeKTpOoHHasa Mukpockonus. Metoabl MUKpOXUpYpPrum u hp?id=1965
KynbTypbl knetok. KneTtouHas wuHxeHepusa. MeTtoq
aBTopagmorpadun. Meton mmbpuamsaumm in  situ.
DpakUNMOHNPOBAHUE KMNETOK.
YnbTpacTpyKkTypHas YnbTpacTpykTypHas opraHu3aums knetkn. O6was QYMK
1.3 opraHusaumns KrneTku. XapakTepucTuka W OCHOBHbIE pPasfnuuns CTPYKTYpbl Lntonorus
CTpyKTypa 1 yHKLNM pacTUTENbHOM W XUBOTHOM KneTkn. Lutonnmasma wm | https://edu.vsu.r
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KNeToYHbIX MembpaH.
OpgHomeMbpaHHble,
ABYMeMOpaHHbIe 1
HemeMOpaHHble
opraHounabl KNeTKu.
LinTockeneT - onopHo-
ABuraTenbHasi cuctema
KNeTKM.

rmanonnasma. CTpykTypa M (YHKUMM KNETOYHbIX
membpaH. TpaHcnopT BeLLlecTB 4epe3 MeMbpaHy.
MexkneTouHble  coeauHeHus.  OgHomMeMOpaHHble
opraHouabl  KNeTku:  3JHAonnasMaTudeckas  CceTb,
annapart [ronbmKxn, NMM30COMbI, MEPOKCUCOMbI, BaKyoIu
pacTUTENbHbIX KIETOK.

lMonyaBTOHOMHbIE OByMeMOpaHHble opraHoungbl
KNeTkn: MUTOXOHApUMM W  nnactuabl. CTPYKTYpHO-
dYHKUMOHaNbHaa opraHM3auusa reHoma MUMTOXOHOPUN
1 nnactua. B mutoxoHapumsx sanucaHa Halla UCTopus.
bone3Hn 4enoseka, CcBs3aHHbIE C MaTonornen
opraHongoB. HemembGpaHHble KOMMOHEHTbI KNEeTKW.
KneTouHbin LeHTp. Pubocomel. NoHATHE 0 nonncomax.
Ponb cBoboAHbIX U CBA3aHHbIX ¢ MembpaHamu OlP
pubocoMm B  OMOCMHTE3E  KNETOYHbIX  Oenkos.
MpouncxoxaeHne aykapnoTUHECKNX KNeTok.
Lintockenet - onopHo-gBUraTtenibHas cucteMa KneTku:
MUKPOMUNaMEHTbI, MUKPOTPYOOUKM U MPOMEXKYTOYHbIE
dunameHTbl. Ponb MUKpOTpyOouyek B 0OpasoBaHuM
axpomMaTMHOBOro BepeTeHa AeNneHuns KNeTok. JAnHeunHb!
" KUHE3WHBI - oenku, ocyulecTensowme
TPaHCMOPTUPOBKY XPOMOCOM MO  MUKPOTPYOOUKaM.
MukpodunameHTbl B MbIWEYHbIX W HEMbIWEYHbIX
knetkax. [enonumepwmsauus MukpoTpybodek noAa
[EencTBmem KONXULUMHA. CneunannsmpoBaHHble
CTPYKTYPbl W OpraHensbl KAeTKN: MUKPOBOPCUHKM,
PECHUYKM U XIYTUKK. KneTouHbin LueHTp. BkntoveHus B
umTonnasmy (knaccudmkaums, 3Ha4yeHue B
XN3HEAEeATENbHOCTU KNETOK U opraHnuama, CTpoeHue u
XUMUWYECKUIA COCTaB).

u/course/view.p
hp?id=1965

1.4

CTpykTypa 1 dyHKLMUK
KNeTovHOro sgpa.
AppbIWwKo — Npon3BogHoe
XPOMOCOM, MECTO CUHTEe3a
pPHK 1 obpasoBaHus
pubocom. XpoMaTuH.

NHTepdasHoe  sSOpo  —  UEHTp  ynpaBneHus
XU3HEOesATeNb-HOCTbIO KneTkn. OCHOBHbIE 3MEMEHTHI
CTPYKTYpbI nHTepdasHoro agpa: XpOMaTWH

(XxpomocoMbl), AOpbIWKO, Kapuonnasma, sgepHas
obonouka CTpykTypa U  (PYHKUMM  HYKITEUHOBbLIX
Kucnot.  fAgepHasd obornodka U MOPOBbIN KOMMIEKC.
ApnepHo-unTonnasmartuyeckme B3anMoOencTaus.
AnepHbI 6enKOBLIV MaTPUKC, NaMyHa; UX CTPYKTypa v
dyHKUMOHaNbHOE 3HaveHue. AQpbIWKo — opraHoug
cuHTe3a pubocoM. CTpykTypa M pyHKUMM sgpbilKa.
AQpbIWKOBLIN - OpraHu3aTop — BMeCTUNuLLe reHoB
pubocomHbix  PHK.  CrtpoeHne reHoB  pPHK,
NonMUNCTPOHHOCTb. CuHTe3 u npoueccuHr pPHK.
OCHOBHble  CTPYKTYPHblE  KOMMOHEHTbl W TUMbI
agpbiwek. Linkn mnamMeHeHusa CTpyKTypbl sgpbillka B
CBA3N C ero dyHkumen. Amnnudukauma reHos pPHK.
CtpoeHure n xummnsi pubocom y aykapmoT 1 NPOKapuoT.
CTpykTypa, yHKLUMN 1 TUMbI XpOMaTUHA. QyXpOMaTuH
n retepoxpomatuH. [lonoBon XxpomatuH W” ero
ucnonb3oBaHWe Ang AMarHOCTUKU Nona u aHoManuin B
cuctemMe  MOMoBbIX  XPOMOCOM.  DyHKLMOHanbLHoe
3HaveHue reTepoxpomaTuHa. PobepTcoHoBCkune
TpaHcnokauuu, WX pofb B 3BOMOUMM KapuoTuna
yenoseka. [OUMUHYyLMA XpomMaTuUHA U XPOMOCOM, WX
dusnonornyeckoe 3HayeHuwe. Kaxpgas xpomocoma B
UHTEpdasHoOM s4pe 3aHMMaeT CBOK XPOMOCOMHYHO
Tepputopmto.  CTpyKTYypHO - (DYHKLMOHamnbHas
opraHm3aums reHeTM4ecKoro matepuana y npokapuot
N 3yKapuoT (CpaBHUTENbHbIA aHanua). MN36biTouHas
OHK. CatennutHaa wn  mukpocatennutHas [OHK.
Mcnonb3oBaHve  MuUKpocaTennMToB B KayecTBe
MONEKYNAPHbIX  MapKepoB  ANnd  uaeHTudukauum
NNYHOCTU, YCTAHOBMNEHUSA CTENEHM poacTBa U ap.

QYMK
Lintonorus

https://edu.vsu.r
u/course/view.p
hp?id=1965
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Ynakoka [QHK B

YpoBHu komnakTudauun OHK sykapnoTnyeckon KneTkm

QYMK
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xpomocoMax. CTpykTypa u B COCTaBe XPOMOCOM. [MUCTOHbI W HErmcToHOBbIE LUntonorusa
PYHKLUUN XPOMOCOM. 6enku: ux ponb B komnaktusaumm OHK. Hykneocomsl: | https://edu.vsu.r
MeToabl XpOMOCOMHOrO CTpOeHue, porb Npu YHKLMOHMPOBAHUN XpOMaTuKHa. | u/course/view.p
aHanusa. HykneomepHass cubpunna. [leTtneBble  OOMEHbI hp?id=1965

XpomaTuHa. XpoMoMepHasi opraHnsaums XpoMOCOM.

YnakoBka [1IHK B xpomocomax npokapuor.

[iBa CTPYKTYPHO - PYHKUMOHAmbHLIX COCTOSAHUSA, OBE

dopMbl  OpraHuMsaLmm XpOMOCOM: UHTepdasHblie |

MUTOTUYECKNE (meTadbasHble). OpraHusauus

mMeTaasHon  XPOMOCOMBbI: nneyu XpPOMOCOM,

LeHTpoMepa, BTOpPUYHAA  MepeTskka, ChyTHUKM,

Tenomepbl.  Tunbl  MeTadasHbiX  XPOMOCOM B

3aBMCUMOCTM OT MONOXEHUS LEeHTPOMeEpPbl. AyTOCOMbI

1 nomnosble xpomocombl. Kapuotun. CoBpemeHHble

mMeToabl XPOMOCOMHOro aHanusa

(MopdhomeTpuryeckni, anddepeHumansHoro

oKpalumBaHusi xpomMocom, ISH- n FISH- rubpuansaumm

n ap.). KapyuoTtun yenoBeka n MeTofpbl €ro n3yyeHus.

KneTtoyHbin uukn wn ero perynsaums. LvknnHel un

UVKMMH3aBUCUMbIE  KMHA3bl —  KIoYeBble  Oenku

perynauum  KnetoyHoro  geneHud.  MameHeHue

konnyectea [HK B TeyeHMe KneToOYHOro UMKNa. 3YMK
K - MyHktel  npoBepkn  (check-point) u  penapauus
NETOYHbIV LIMKIT U ero N Lintonorusa

noBpexaeHun OHK. HapyweHus perynauum )

1.6 perynaums. NonuteHHeie KNETOYHOro UuUuKna U  OHKOreHes. MNonnteHus. m‘w
XPOMOCOMbI Kak pesynbTar | o "o6osT” u/course/wew.g
"C60S” KNETOYHOrO LMKIA. ONUTEHHbIE XPOMOCOMbI Kak pesynbTat "c hn2id=1965

KNneTo4yHoro uukna (obpasoBaHue, mMopdornormyeckue e

ocobeHHOCTN, npupoda nydoB, yHKUMOHANbLHOE

3HayeHve, BCTpeyaeMocTb B npupoae). [NonuteHHble

XpOMOCOMbI — yAobHas wmoAenb pAns  U3yyeHus

YHKUMOHANbHOM OpraHn3aLmm XpOMOCOM.

HeneHne npokapuoTudecknx  knetok.  CnocoObl 3YMK

OEeNeHns aykapnoTmyecknx knetok. Mutos. 3sontouus
BocnpoussegeHne KneTok. mutosa. AmMuTO3. HapyweHusa mMuTOo3a U UX httuslj!;/%gzr\mlgur

1.7 MwuTo3. HapyweHusa muto3a | nocneactevs. [loHATME O  MMAOMOHOCTU  KMETOK. _p—u/COlllrse/vieW.

N X NOCNEeACTBMS. Monvnnovams w©  aHeynnouans Kak  pesynbTaT —Qh ’>id:1965.
HapylWeHUs pacxoXOeHus XpoMocom B aHacdhase Ap7d=2J00
MUTO3a. QHOOMUTO3.
Mewos npeplecreyet npoweccy nonoBsoro
pPasMHOXEHNS 3yKapuoTUYECKUX OPraHU3MOB U NEXUT
Meioa Kak mexaHn3m B OCHOBE (hOPMUPOBAHMUS NOMOBLIX KNETOK (rameT).
pekoMOUHaLMn 1 pegykuum | YHuMBepcanbHoCTb Mero3a u ero artanel. Crtaguu IYMK
ymncra XpoMoCcoMm npu Menosa. KoHbloraumss XpoMOCOM - LeEeHTparnbHoe Lntonorus

18 dopmMUpoBaHNN NOSTOBbLIX cobbiTve Meno3a. CuHanToOHeMarbHbIA  KOMIMEKC. htth://edu:vsu.r

' kneTok. [ameToreHes y KpoccuHroBep n ero 3HadeHve. Pepykums uyucna | u/course/view.p
yenoseka.Crnopo-u XPOMOCOM B nepsom aeneHunu Menoasa. hp?id=1965
ramMeToreHes y pacTeHun. Buornornyecknn cmbicn Meno3a. XpPOMOCOMbI Tuna

“namnoBbix wWeToK”. Pasnuuua mexgy MenosoMm u

MUTO30M. Tunbl Menosa. ameToreHes y 4ernoBseka.

Cnopo- 1 rameToreHes y pacTeHun.

HapyweHna wmenosa BO BpemMs  KOHblrauum

(cuHancuca) romMonornyHbIX XpPOMOCOM (acuHancuc,

JecuHancuc), ux nocnencteud. HapylweHus menosa
HapylieHusa menosa y BO Bpems  cerperaumm  Xpomocom.  [1puumHbI QYMK
pacTeHnin N XNBOTHbLIX U NX | (POPMUPOBAHNUS OUNNOUOHBIX U aHeynnouaHbIX ramet Lntonorus

19 nocneacTeus. Yy pacTeHun U XUBOTHbIX. MenoTuyeckne nonunnonbl htth://edu:vsu.r

’ XpOMOCOMHbIe 6onesHu pacTeHuin, nx 3HavyeHue u ucnonb3oBaHune. iameHeHus | u/course/view.p
yenoseka, 06yCNoBMeHHbIE | KapuMoTuna 4yernoBeka, 0b6yCnoBneHHblE HapyLUEHUSMHN hp?id=1965
HapyLleHUaMU Menosa. mMenosa. XPOMOCOMHbIE BonesHu yerioseka.

AyTOCOMHbIE CMHAPOMbLI. KapuoTun npu aHeynnovamu
no MomoBbiIM  xpomocomam.  LlutogmarHocTtumka
XPOMOCOMHBbIX 6ONIE3HEN.
110 CTBOMnOBbLIE KNETKU N UX CTtBonoBble  KNeTKW, UX CBOWCTBA W  TUMbI. AYMK
' ucrnons3osaHve B MHorokneTo4Hble OopraHu3mMbl pasBUBaKTCH M3 OOHOW Lintonorus
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buomeaunumHe.

CTBOSIOBOW KNeTku (3uroThl). KnetoyHas
andpdepeHumnpoBka kak  npouecc  obpasoBaHus
crneunan3npoBaHHbIX KNEeTOK U TKaHewn, kak pesynbtaT
andbdepeHymansHOM akTUBHOCTU FEHOB

B xode pa3sutus. WCcTouHuMKM nomnyyeHuss u GaHk
CTBOJSIOBbIX KNeTOoK. OTKpbITHE BO3MOXHOCTU
nepenporpaMmMmnpoBaHuns 3perbiX KNETOK B
nnopunoteHTHole (xkoH [apgoH, LunHba AmaHaka).
Mcnonb3oBaHve CTBOMOBbIX KNETOK B BuomeanumHe.

https://edu.vsu.r
u/course/view.p
hp?id=1965

111

Peakuusi kneTok Ha
BHELLUHWe BO3AENCTBUS.
AnonTo3 1 HeKpo3 — ABa
BapvaHTa KIeTo4YHoM
CcMepTU.

CTpyKTypHblE M (DYHKUMOHANbHbIE U3MEHEHWS KMEeTOoK
W OTAENbHbIX KNETOYHbIX KOMMOHEHTOB B Mnpoueccax
peakTMBHOCTM W apantaumn. Peakums knetkn Ha
nospexgatoLme ¢akTopbl: Koarynsauus XpoMaTuHa,
NUKHO3, pparMeHTaums sapbilwka u ap. NameHeHue
CTPYKTYpbl OPraHougoB Mpu MOBPEXAEHUN KIETKMU.
AMonTo3 1 HEKPO3 — iBa BapuaHTa KNeTo4YHON CMEepTHU.
Jinmut  Xendnmka. Anontos - TeHeTn4eckm
3anporpaMMmpoBaHHas cMepTb krneTku. [lpumepsl
anonTo3a, CTPYKTYPHO-QYHKLMOHANbHbIE WM3MEHEHMS
KNeToK Mpu anonTto3e; Khw4yeBble Oenkn anonTosa.
MuToxoHApuWanbHbLIM NyTb anonto3a. buonoruyeckas
pornb anonto3a B MHOFOKIETOYHOM OpraHusMme.
3abonesaHus, CBSi3aHHbIE c HapyLleHaMM
nporpaMmmbl anonTto3a. Hekpo3 — naTonornyeckuin
npouecc. CpaBHUTENbHAA XapaKTepucTvka anonTtosa
N HeKposa

QYMK
Lntonorus
https://edu.vsu.r
u/course/view.p
hp?id=1965

2. llabopaTopHble 3aHATUSA

2.2

MeToab!l LMTONOrMYECKNX
nccrnegoBaHun

CeeTtoBas MUKPOCKOMUS: YyCTPONCTBO, TWNb,
onTUYecKMe [AaHHble W npaBuna paboTbl C
Mukpockonamu. Cnocobbl U3roToBrneHWs npenapaTos
ANs CBETOBOW MWKPOCKOMUWN B 3aBUCUMMOCTM OT Lienen
nccneaoBaHus. N3mepeHne MMKPOCKOMUYECKMX
obbekToB. MeTodbl KOHTPacTUMpOBaHWA B CBETOBOW
Mukpockonun.  KoHdokanbHbIM  MMKpOcKon — Ans
LMTONOMMYECKNX NccneoBaHun.

2.3

YnbTpacTpyKTypHas
opraHu3aums KneTku.
CTpykTypa 1 dyHKUUK
KNeToYHbIX MembpaH.
OpHomembpaHHbIe 1
ABymeMmObpaHHble
opraHonabl KNeTku.

OneKkTpoHHas MUKPOCKOMUS Kak meTon
LNTONOrMYECcKNX ncecnegoBaHui. MN3rotoBneHne
npenapaToB 41151 CBETOBOM MUKpockonuu. CTpyKTypa u
dyHKUMN KNEeTOYHbIX opraHovaoB
(sHponnasmatuyeckas ceTb, annapaTt [onboxu,
NIN30COMbI, MEPOKCUCOMbI, MUTOXOHAPUM M NacTuabl).
Tekywaa arttectauma Nel no Temam: «MeTtoabl
LUMTONOMMYECKNX nccnenoBaHui, CTpyKTypHO-
dyHKUMOHaNbHasa opraHM3aLms KNeTkmy.

QYMK
Lintonorus

https://edu.vsu.r
u/course/view.p
hp?id=1965

2.4

CTpykTypa 1 dyHKUUK
KneTo4HOro aapa.
A4pbIWKO — NPoM3BOAHOE
XPOMOCOM, MECTO CUHTEe3a
pPHK 1 obpasoBaHus
pnbocom. XpomaTuH.

Ctpyktypa ¥©  yHKUMM  uHTepdasHoro  agpa.
OnpepeneHune YacToTbl BCTPEYaeMOCTU UHTepPdasHbIX
KNeToK C n aapbillkaMn B f4pe Yy pasfuyHbiX BUOOB
pacTeHUn U >KUBOTHbIX. PelueHne CcUTyauMOHHbIX
3agau.

2.5

Ynakoka [HK B
xpomocoMax. CTpykTypa u
YHKLMN XPOMOCOM.
MeToabl XpOMOCOMHOrO
aHanusa.

Ctpyktypa, yHKUMM M Tulbl  MUTOTUYECKMX
XPOMOCOM. Ananus nonumopunsm yucna,
MOpONorMm, CTPYKTYpPbl MUTOTUYECKUX XPOMOCOM Y
pasHbIX BWAOOB >XMBOTHbIX W pacTeHuin. oHsaTue o
kapuotune. lMoHATMe o kapuotune. O3HaKkomneHue ¢
pasnuMyHbiIMKM  MeTogaMn XPOMOCOMHOrO  aHanuaa.
Kapuorpamma, nanorpamma. CocraBneHue
Kapuorpammbl C UCMOSb3oBaHMeM anddepeHumnansHo
OKpaLUEHHbIX  XPOMOCOM  MWeEeHWUbl 1 3ruronca.
OsHakomneHne C MeTogamu W3yYeHus KapuoTtuna
yenoseka. [leHBepckas Knaccuukaums XpOMOCOM
yerioBeka Ha OCHOBE WCMOMb30BaHWUSA pPaBHOMEPHO
OKpaLUEeHHbIX XPOMOCOM. W3yyeHne kapuotuna w
cucTeMaTmsaums  XpoOMOCOM YenoBeKa Ha OCHOBE
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MeToga anddepeHLmanbHOro OKpalumnBaHusi
(Mapwxckaa knaccudukaums). OcBoeHue 3anucu
nokanmsauum onpeneneHHbIX CErMeHTOoB Ha
MeTadasHomn anddpepeHumnansHo OKpaLleHHON
XpomocoMe 4enoBeka. Onpegenenne LeHTPOMEPHOro
MHOekca andpcpepeHumanbHO OKpaLLEHHBbIX XPOMOCOM
yenoBseka, MOCTPOEHME umauorpamMmbl.  W3ydyeHne
KapuotMna C  UCNONb30BaHMEM  COBPEMEHHbIX
MOneKkynapHo-umMToreHeTnyeckux metogos (FISH —
rmbpuaunsauns, cnekTpanbHoe KapuoTunMpoBaHue WU
ap.). PeweHne cuTyauuMoHHbIX 3agady no Teme:
NonoBOM XpOMAaTWMH ANS  OWarHOCTUKM noma u
HapyLIEeHW B CUCTEME NOJIOBbIX XPOMOCOM.

KneTo4HbIl UMK 1 ero
perynauus. NonnTeHHble

KnetouHbin  umkn. OnpegeneHne  MUTOTUYECKOW
aKTMBHOCTM Yy pacTuUTenbHbIX 0O6beKToB. [onnTeHHbIe
XPOMOCOMbI Kak pe3yrnbTaTt "c60si” KNeTo4YHOro Lumkria.

QYMK
Lntonorus

https://edu.vsu.r

2.6 Tekywaa aTtrectauna Ne2 no temam: «CTpykTypa u :
XPOMOCOMbI Kak pesyrnbTat u/coursel/view.p
"C60S” KNETOYHOrO LMKIA. dyHKUMKM KneToyHoro sgpa. CTpyKTypa u OyHKLMK hp2id=1965
XpomocoM.  MeToabl  XpPOMOCOMHOrO  aHanusa. He e
KneToYHbIN LMK 1 ero perynsaums».
MuTOo3 —  yHMBepcanbHbli  CMOcob6  geneHus
COMaTUYECKNX KINETOK 3YKapuoTUYECKMX OpPraHn3MoB.
B HapyweHus mutosa n nx nocnegctasus. lNonvnnonans
OCnpoun3BedeHne KNeTok.
27 MuTo3. HapyuieHms MnTosa W adHeynnouams  Kak  pes3ynbTaT  HapylleHus i
U VIX NOCNEACTEMS. pacxoXxaeHnst XxpoMoCcoOM B aHadpasze muTto3a. OueHka
MUTO3a B HOpPME M MpU PasfnyHbIX HapyLUEeHUsX.
MHTepnpetauusa nonyveHHblX AaHHbiX. Pewexne
CUTYaUMOHHbIX 3a4aM.
Melio3 kak MexaHn3m Menos (tunel, cTaguu, Guonoruyeckoe 3HayeHue).
pekomMbuHaummn n pegykuun | CpaBHUTENbHAs XapaKTepucTuka MuWTo3a U Menosa.
ymncra XpoMoCcoMm npu Onpegenenne cTaguMi  Meno3a Ha Mpenapartax.
2.8 dhopMMpOBaHUM NOSIOBbIX CnepmatoreHe3 n oBoreHe3 y yernoBeka. CnoporeHes -
kneTok. [ameToreHes y W rameToreHes y pacTeHun.
yenoseka. Cnopo-un
rameToreHes y pacTeHun.
MaTonormun mernosa n ux nocrnenctens. Paccmotpenne
pasnu4YHbIX TUMOB  HapylweHWhn Menosa W UX
nocreAcTBumn y pacTeHun. OnpegeneHue
MenoTnyeckoro uHaekca. W3meHeHus kapuoTuna
yernioBeka, OOYCMOBMEHHble MaToNoOrMAMKM Mewnosa.
PelweHne cutyaunoHHblx 3agay (pasnuuHble Tunbl
HapyleHuna menosa y MOMNOBbIX KMETOK B 3aBUCMMOCTW OT HapyLlleHus OYMK
pacTeHUn N XMBOTHBIX M UX | cerperaumMmM  MNOJIoOBbIX  XPOMOCOM Yy  4erioBeka). Lntonorus
29 nocneacTeus. [MonyyeHne npakTUYECKMX HaBbIKOB oOnpeaeneHus htth://edu:vsu.r
' XpOMOCOMHbIe 6onesHu BO3MOXHbIX KapuoTUMOB 4ernoBeka Mpu ydyactum B | u/course/view.p
yernoBeka, 0OyCIroBMEHHbIE | OMMOAOTBOPEHMMN PA3NUYHBLIX MO NIOMAHOCTU MOJIOBbLIX hp?id=1965
HapyLleHsIMU Menosa. KneTtok. XpOMOCOMHble ©GonesHu 4enosBeka W UX
uutogmarHoctmMka. Tekywasa atrectauma Ne3 no
Temam: «BocnpoussegeHue knetok. Mutos, Menos.
Tunbel Menosa. HapylieHus menosa n nx NocrieacTBus.
CtBonoBble KMNeTKM U WX  UCNOMb3OBaHWEe B
6uomeauumHe. AnNonTo3 M HEKPO3 — ABa BapuaHTa
KNETOYHON CMEepPTUY.
13.2. Tembl (pasgenbl) AUCUUMNIUHBI U BUAbI 3aHATUN
Bugb! 3aHATUI (KONTM4ECTBO YacoB)
Ne HanmeHoBaHue TemMbl
n/n (pasgena) gucumnivHbl Jlekumm | lMpakTnyeckue | JlabopaTopHble Camo;;%;;eaanaﬂ Bcero
1 MpeameTt "umtonorus”. dTanbl 5 i 4 6
pa3sutus. KnetoyHas Teopums.
5 MeToabl LMTONOrNYeckux 5 4 4 10
nccrnegoBaHun
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YnbTpacTpyKTypHas
opraHusauus knetkun. CTpykTypa
N PYHKLUM KINETOYHBIX
MemMbpaH. OgHomembpaHHbIe,
AByMeMOpaHHbIe U
HeMeMObpaHHble opraHouabl
kneTkun. Lijutockenet - onopHo-
ABuraTenbHas cMcTeMa KIeTku.

CTpykTypa 1 dyHKUUM
KINeTo4Horo agpa.

Anpbiwko — nponssogHoe
XPOMOCOM, MECTO CUHTE3a
pPHK n o6pasoBaHus pubocom.
XpomaTtuH.

Ynakoeka [JHK B xpomocomax.
5 CTpyKTypa 1 oyHKLNN 4 6 4 14
xpomocoM. MeTogpbl

XPOMOCOMHOIO aHanusa.

KneTo4Hbll UuKn un ero
perynauusi. NonnTeHHble
XPOMOCOMbI Kak pesyrnbTaT
’c605” KNEeTOYHOro LMKna.

BocnpounssegeHne KneTok.
7 | MuTo3. HapyweHus mutosa un nx 2 4 4 10
nocneacTeus.

Melio3 kak MexaHn3m
pekoMbuHauum 1 pegykumm
yucna XxpoMocoM npw

8 | dbopmupoBaHnm NnonosbIx 2 4 4 10
kneTok. [ameToreHes y
yenoBeka.Crnopo-u rameToreHes
y pacteHumn

HapyweHusa meinosa y pacteHumn
W XUBOTHbIX U UX NOCNEACTBUS.
9 | XpoMoCcoMHble 6onesHun 2 6 4 12
YyernoBeka, 0OycrnoBneHHble
HapyLleHaMu Menosa.

CTBOMNOBbLIE KIETKU N UX
10 | ncnonb3oBaHue B 2 - 6 8
buomeamumHe.

Peakuus kneTok Ha BHeLLHWe
BO34enCTBUSA. ANONTO3 N HEKPO3
— [Ba BapuaHTa KI1leTO4YHON
CMEpPTML.

11

WToro: 30 30 48 108

14. MeToan4yeckune ykasaHmMAa Ans o6y4aroWmnxca Nno 0OCBOEHUIO AUCLUMNIIUHDI:

Mporpamma AucuMniMHbl NpegycMaTpuBaeT MNpPOBEAEHUE JEeKUMOHHBIX W nabopaTopHbIX
3aHATUR. JIeKUMOHHbIN MaTepuan pacKpblBaeT OCHOBHbIE TeopeTMyeckne BOMPOChbl  OaHHOW
ancunnnuHbel. JlabopatopHble 3aHATMA obecneynBaloT OPMUPOBaAHWE HEOOXOAMMbIX YMEHUA U
HaBbIKOB (B paMKax COOTBETCTBYHOLLUMX ANCLMNIINHE KOMMETEHLUN).

Ha nabopaTopHbiX 3aHATUAX perynspHO MNpoBOAMTCA ONPOC MO TEeOpeTUYEeCKUM BOMpocam
n3yvyaemMblx Tem, pas3buparoTca cuTyaumoHHble 3aaun, BbIMOMHAKTCA nabopaTopHble 3agaHus. B xope
BbINONHEHNs nabopaTopHbix paboT cTyaeHTbl npuobpeTtaloT HaBblkM ObpalleHuss ¢ uonornyeckumm
obbektamn, nabopaTopHblM 0BOPYAOBaHMEM W WHCTPYMEHTapMeM, CaMOCTOSATENbHO OCYLUECTBASOT
9KCMEPUMEHTbI, PErNCTPUPYIOT, aHanU3MpyrT W  WUHTEPNPETUPYIOT pes3ynbTaTbl  LUTONOrMYECKNX
nccnegosaHun. PesynbTtaTthl nabopatopHon paboTbl odopmnsalTcs B paboden TeTpagu CTydeHTa B
BUOE PUCYHKa, pacyeToB, cocTaBneHws Tabnuu, BbiBOAOB. B KoHUue nabopaTopHOro 3aHAaTuA
pe3ynbTaTbl paboTbl 4OKNaAbIBAIOTCA npenogasaTento, npu HeobxoammocTn obecyxaatotca B rpynne. B
crniydae nponycka nabopaTopHOro 3aHATUS CTyAeHT 00653aH ero CamMOCTOSTENIbHO BbIMOSHUTL NOA
KOHTpOneM npenogasaTterns BO BpeMs MHAMBMAYamNbHbIX KOHCYNbTaLuWnA.




BbinonHeHne camocTtosTensHon paboTtel (CP) npegnonaraeT kayeCTBEHHYHO MOArOTOBKY KO BCEM
BUOaM 3alaHunii: OCBOEHNE TEOpeTUYEeCKOro MaTtepmana B rnpolecce NeKUMOHHOro Kypca; noarotoBky K
nabopaTopHbIM 3aHATMAM (OCBOEHME TEOpUM BOMPOCA; BbINOMIHEHWE 3adaHui, NpPegyCMOTPEHHbIX
nporpaMmmort nabopaTtopHOro NPaKTUKyma); K TeKyweMy KOHTPOS0 3HaHUM M K ak3ameHy. CTyaeHTbl
caMoCToATENbHO npopabaTbiBalOT W ycBavMBalOT TEOpPETMYECKMe 3HaHWS C  UCMNONb30BaHMEM
pekoMeHOOoBaHHbIX NpenogaBaTtenem y4ebHon nutepaTypbl U 3NEKTPOHHbIX pecypcoB (MyHKTbl 15 un
16), paboTbl C TEKCTOM KOHcMekTa nekuumin. B npouecce camocToATENbHOWM MOATOTOBKM MNpu
OCBOEHUN AUCUMNIANHBI HeOBXOAMMO CHavana Wu3y4yuTb OCHOBHYK nuTepatypy, a 3atem -—
AONOSHUTENbHYID, 4YTO OygeT cnocobcTBoBaTh Gonee rnybGokoMy OCBOeHWO MaTtepuana. [lpu
nogrotoBke K nabopaTopHbIM 3aHATUAM, TecTaM W 3a4eTaM HeobxoAuMO MONb30BaTbCA
npeseHTaumMs MmN NEeKUMOHHbIX U NabopaTopHbIX 3aHATUKW, KOTOpble pa3MelleHbl B 3NeKTPOHHOM
yyebHo-meToamyeckom komnrekce (https://moodle.vsu.ru/course/view.php?id=1965).

Mpn Heob6xooMMOCTM Yy4ebBHbIM Npouecc peanu3yeTcs C NPUMEHEHNEM 3NIEKTPOHHOTO oby4veHus
N OMCTaHUMOHHbIX obpasoBatenbHbix TexHonormn (JOT) Ha nnatdopmax Moodle (https://edu.vsu.ru),
By «OtkpbiToe ob6pasoBaHue» (https://openedu.ru/university/vsu/). B aTtom cnyyae nekuun u
nabopaTtopHble 3aHATMA NpPoBOAATCA B pexume «BuaeokoHdepeHumsi», nocne 4ero CTyAeHT
npegocTaBnseT npenogaBaTesnto KOHCMEKT 3aHATUS, BbIMOMHAET TeCT, UM KOHTPOMbHy paboTy. lMpu
ncrnonb3oBaHun LOT o6y4yarOWMNCss CaMOCTOATENBHO MNPOCYLIMBAET OHMAWH-KYPC, COoOepXKallini
NEKLUMOHHbIA 1 NabopaTopHbI MaTepurarn, BbINONHAET 3adaHns ANs CaMONPOBEPKN, a 3aTeEM MPOXOAUT
NPOMEXYTOYHbIN KOHTPOSb 3HAaHWUIN NO MaTepuanam OHManH-Kypca.

KoHTponb pesynbtatoB CP oby4darolwmxcss npoBoAUTCA B Xode npoBedeHus nabopaTopHbIX
3aHATMA (OMpoc, BbINOMHEHWE M coada nabopaTopHbiX paboT, pelleHue CUTYaLMOHHbIX 3agad) U
TeKyllen atTectaumm (BbiNOSTHEHNE TECTOBLIX 3a4aHui). Tekylasa atrectaums obecneynsaeT NpoBEpPKY
ocBoeHnsa y4ebHoro matepuana, npuobpeTeHns 3HaHWA, YMEHUIA U HABbIKOB B Npouecce ayanToOpHON U
CaMOCTOSITENbHON paboThl.

15. lMepeyeHb OCHOBHOM W [AONONHUTENLHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heob6XoAUMbBIX AN OCBOEHUSA AUCLMNIIUHDI

a) ocHOBHas nutepartypa:

Ne n/n NcTo4uHnk
1 BepewarnHa B.A. Untonorus / B.A. BepewarvHa. — M. : UagaTenbckuin ueHTp "Akagemus”, 2012, — 172.
2 Hukntun A.®. bBuonorna «knetkm /A ®. Hukmtmuw . - CIM6.: Cneuflur, 2014. - 167 ©c¢. -

http://biblioclub.ru/index.php?page=book&id=253837
MawknHa O.C. Uutonorus : yyebHo-meToamdeckoe nocobue ansa By3os / O.C. MawkuHa, M.B. Benoycos, B.H.
[NonoB.— BopoHex : UMML, BI'Y, 2013. — 97 c. - http://www.lib.vsu.ru/elib/texts/method/vsu/m13-114.pdf

3

0) gononHuUTenNbHasa nNuTeparypa:
Ne n/n NcTouHnk
BorgaHoB HO.®. CuHanTOHEeMHbI KOMMMEKC — MHAMKATOP AMHAMUKN Meo3a U U3MEHUYNMBOCTM Xpomocom / HO.®.

4 BorgaHnos, O.J1. Konomued. — M. : ToBapuiecTBo HayyHbix n3ganuni KMK, 2007. — 358 c.

5 Bopucos H0.M. B-xpomocomsl / KO.M. Bopucos, T. A. MeiwnsekuHa // Ycnexm coBpeMeHHON
ounonornn. —2018. — T. 138, Ne 4. — C. 336-351.

6 KopsikoB [.E. Xpomocomebl. CTtpykTypa u dyHkuun / [.E. Kopsikos, WN.®. Kumynes. — HoBocubupck : N3a-so CO
PAH, 2009. — 258 c.

v Hukonaes A.lN. OcHoBbI LUmMTONorMn u reHetukn / Hukonaes A.M. — M. : 3g-Bo - MI'TY um. H.3. baymaHa. - 2011.
- 39 c. - http://e.lanbook.com/books/element.php?pll id=52549

8 PasnH C.B. XpomaTtuH : ynakoBaHHbin reHom / C.B. PasuH, A.A. Beictpuukun. — M. : BUHOM. JlaGopaTopusa
3HaHui, 2009. — 176 c.

9 Py6uos H.B. MHorouBeTMe coBpeMeHHOW uuToreHeTukn unu multicolor FISH today / H.B. Py6uos, T.B.
Kapambiwesa // BectHnk BOI'mC. — 2000. - Ne11. - C.11 - 15.

10 CrtBonuHckaas H.C. Uwutonorma [/ CtBonuHckaa H.C. - M.: T[lpometen, 2012. - 238 c.
http://www.knigafund.ru/books/173122

11 CTBOMOBbIE KMNETKN pacTeHWii: egUHCTBO U MHoroobpasue / W.E. onyesa [v op.] //
BaBunoBckui xypHan reHeTuku un cenekuun. — 2016. — T. 20, Ne4. — C. 441-458.

12 CoBpeMeHHble NpeacTaBneHns 0 CTPYKTYpPHOU opraHusauumn xpomatuHa / A.B. notoeckun [u ap.] // LuTtonorus.

- 2012.—T.54, Ne 4. — C. 298-306.
13 YeHuos HO.C. BBeageHue B knetoyHyto duonoruto / KO.C. YeHuoB. — M. : AkagemkHura, 2005. — 493 c.

B) MHCpOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (omunanbHble Ppecypcbl MHTEPHET)™:
Ne n/n Pecypc
14 LinTonorus : anekTpoHHbIN y4ebHO-MeToaMYecKnin komnnekc. — https://moodle.vsu.ru/course/view.php?id=1965



https://moodle.vsu.ru/course/view.php?id=1965
https://edu.vsu.ru/
https://openedu.ru/university/vsu/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=1958&TERM=%D0%92%D0%B5%D1%80%D0%B5%D1%89%D0%B0%D0%B3%D0%B8%D0%BD%D0%B0,%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=253837
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-114.pdf
http://e.lanbook.com/books/element.php?pl1_id=52549
http://www.knigafund.ru/books/173122
https://moodle.vsu.ru/course/view.php?id=1965

15 SneKT_pOHHbuZ kaTanor Hay4How 6ubnunoTekn BopoHeXckoro rocyaapcTBeHHOro yHuBepcuteta. — http://
www.lib.vsu.ru

16 OBC OnekTpoHHas 6ubnunoTteka TexHnyeckoro By3a. — URL: http://www.studmedlib.ru

17 eLIBRARY.RU — Hay4Has anekTpoHHas bubnuoTeka

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCTOATeNIbHOW pa6oThl

Ne n/n MNcTouYHMK

1 benoycos, B.H. Nonos.— BopoHex : UL, BI'Y, 2013. — 97 c. -
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-114.pdf

MauwkuHa O.C. LuTonorus : yuebHo-meToanyeckoe nocobue ans sysos / O.C. MawkuHa, M.B.

17. OOpasoBaTesfibHble TEXHONOrMu, MUCNOSib3yeMble Npu
AUCLUUNSINHBLI, BKIOYas AUCTaHLUMOHHble oObOpa3oBaTesibHble
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe oby4YeHue):

peanusauumn y4ebHOM
TeXHoOnornu

(ROT,

Mpu peanusaumm AUCUMNAHBLI UCNOMB3YOTCH 3NEMEHTbI ANEKTPOHHOIO 0By4YeHnsa 1 ANCTaHUMOHHbIE
obpasoBaTenbHble TexHonormm (OOT). Mporpamma Kypca peanuayetcs ¢ npumeHeHnem YMK

«Uutonorua» (https://moodle.vsu.ru/course/view.php?id=1965).

18. MaTepnanbHO-TeXHU4YECKoe obecnevyeHme ANCUMNIINHDI:

YyebHasa ayauTopus AnsA npoBeAeHUA 3aHATUN NIEKLUMOHHOrO TUNa:
cneumanuaupoBaHHaa mebenb, npoektop ACER x115 H, HoyTtbyk Lenovo B590 c
BO3MOXHOCTbLIO MOAKIIOYEHNS K ceTu «MHTepHeT», 9kpaH HacTeHHbin Digis optimal,
WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowiaab
YHuBepcuteTtckas, a.1,
nom.l, ayg. 190

YyebHas ayauTopusi AnNA  NpoBefeHUA 3aHATMA  CeMMHapCKoro Tuna
(nabopaTopHble 3aHATUA), ANA NPOBEAEHUs TPYNMNOBbIX U WHAMBUAYaSbHbIX
KOHCYNbTaUWUM, TEeKYLLEro KOHTPONSl U NPOMEXKYTOYHOWN aTTecTauum:
crneumanuanpoBaHHas mebenb, npoektop NEC V281W, skpaH HacTeHHbin Digis
optimal, HoyTOyk Lenovo B590 ¢ BO3MOXHOCTbI MOAKMIOYEHUS K ceTU «HTEpHET,
WKad C BbITSHXKHbIM YCTPOMCTBOM Marbid, Mukpockonbl ("Mukmen-1", Primo Star,
"Mukmep-6", Mukmeg 2, Mukpomep, 3 Bap. 3-20, Carl Zeis s ), WinPro 8 RUS Upgrd
OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowaab
YHuBepcuteTtckas, a.1,
nom.l, ayg. 187

OvcnnenHbln  Kknacc, ayauTopusl ANs NpOBeAeHUA  rpynnoBbiX W
MHOMBMAYaNbHbIX KOHCYNbTaLUW, NOMELLEHNEe ANsi CaMOCTOATENIbHOW paboThbi:
cneunanuanpoBaHHasa mebenb, koMnbloTepsbl (cucteMHbin 6nok Intel Celeron CPU 430
1.8 GHz, moHuTtop Samsung SyncMaster 17) (12 WwT.) ¢ BO3MOXHOCTbIO NOAKMIOYEHMS
K cetn «IHTepHeT»

394018, r. BopoHex,
nnowagp
YHuBepcuteTtckas, a.1,
nom.l, aya. 67

KomnbloTepHbIl  Knacc, ayauTopus Ans  NpoBeAeHWA TPYMNnoBbIX W
MHAUBMAYaNbHbIX KOHCYNbTaLui, NOMeLLeHNe ANA CAMOCTOATENLHOW paboThbi:
cneumanuaupoBaHHaa mebenb, KomnbloTepbl (cucteMHbin 6nok Pentium Dual Core
CPU E6500, moHutop LG Flatron L1742 (17 wT.) C BO3MOXHOCTbIO MOAKMHOYEHUS K
cetn «VHTepHeT»

394018, r. BopoHex,
nnowagb
YHuBepcuteTtckas, 4.1,
nom.l, ayg. 40/5

KomMmnbloTepHbIN Knacc, noMeLleHne AN CaMOCTOATENIbHOM paboThl:
cneumanuanpoBaHHass mebenb, koMnbioTepbl (cuctemHbin 6nok Intel Core i5-2300
CPU, moHutop LG Flatron E2251 (10 WwT.) C BO3MOXHOCTbLIO MOAKMIOYEHUSA K CETU
«HTEpHEeT»

394018, r. BopoHex,
nnowaab
YHuBepcutetckas, g.1,
nom.l, ayg. 40/3

MomeleHMe AnNs xpaHeHUst U NPOoUNAKTUYECKOro obGcnyXuBaHUA y4eOGHOro
obopyaoBaHuA:

cneunanuaupoBaHHaa mebenb, npoektop ACER x115 H, HoyTtbyk Lenovo B590 c
BO3MOXXHOCTbIO MOAKMYeHnst Kk cetn «UHTepHeT», WinPro 8 RUS Upgrd OLP NL
Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

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

OueHoYHbIe cpeacTBa ANA NPOBeAEeHUSA TeKyLen U NPOMEXYTOYHON aTTecTauun

MopsiAoOK OLEHKM OCBOEHMs obydyallmmmucs yy4eGHOro martepuana onpeaensieTcs

coaepXXaHmem cneayrwmx pasgenoB AUCLUUNITUAHBIL

HanmeHoBaHne
Ne KomneTeH

n/n pasgena gucumnIivHbI wsi(v)
(Mopyns) H

WHamnkaTtop(bl)
OOCTMKEHNS
KOMNeTeHuun

OueHouHble cpeacTBa



http://www.lib.vsu.ru/
http://www.studmedlib.ru/
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-114.pdf
https://moodle.vsu.ru/course/view.php?id=1965

HaunmeHoBaHve UHamnkaTop(bl)

Ne KomneTeH
/n pasgena OQuCUUMNnHLI unsi(n) JOCTUMKEHUS OueHouHble cpeacTea
KoMMeTeHumn

(Mogynsi)

Mpegmet "umtonoruns”.
1 | Otanbl pa3BuTHUS. OrK-2 OrikK-2.1 Bonpocbl ans ycTHoro onpoca
Kneto4yHas Teopus.

MeToabl
2 LIMTONOrNYeCcKnx OrK-2
nccrnegoBaHuin

OrikK-2.1 Bonpochkl ansa ycTHoro onpoca
Orl1K-2.3 Tect

YnbTpacTpyKTypHas
opraHu3aums KneTku.
CTpykTypa n dyHKuun
KNeTOYHbIX MeMbpaH.
OaHomeMbpaHHble,

3 | ABymembpaHHbIe 1 OrliK-2
HemeMOpaHHble
opraHougbl KNneTku.
LinTockeneT - onopHo-
ABurartenbHas cuctema
KINETKN.

Orik-2.1 MpakTnyeckoe 3agaHune
OriK-2.3 Tect

CTpyKTYypa 1 oyHKLMN
KMeToYHOoro siapa.

Anpbiuiko — MpakTuyeckoe 3agaHue
npoussogHoe Orik-2.1 P A

XPOMOCOM, MECTO OfK-2 OrnK-2.3 Tect

cuHTesa pPHK un
o6paszoBaHus pubocom.
XpomMaTuH.

Ynakoeka [JHK B
XPOMOCOMaX.
CTpyKTypa 1 oyHKLNN : OrikK-2.1
5 xpomocoM. MeToapl Ork-2 OrikK-2.3
XPOMOCOMHOTIO
aHanusa.

MpakTnyeckoe 3agaHune
CutyaumnoHHas 3agava.
Tect

KneTo4Hbll UMKN 1 ero

perynsiymsi.

6 MonmrenHbie OrliK-2 OriK-2.1 Bonpockl ans ycTHoro onpoca
XPOMOCOMbI KaK

pesynbTar "cb6os”

KNeTo4yHOoro uuKna.

Bocnpownssenexve
7 KneTok. Mutos. OMK-2 OrkK-2.1 CutyaumnoHHble 3agayun
HapyweHunsa mutosa u OrlK-2.3 Tect

nx nocnencrteuna.

Melio3 kak MexaHn3am
pekoMbuHauum n
peaykummn ymcna
XPOMOCOM Npwu
dopmmnpoBaHnn Orik-2.1 MpakTnyeckoe 3agaHune
OrlK-2
NoMoBbIX KNETOK. OriK-2.3 Tect
ameToreHes y
yenoseka.Crnopo-u
rameToreHes y
pacTeHun

HapylweHunsa menosa y

pacTeHU N XNBOTHBIX U

WX NocrneacTeus. MpakTnyeckoe 3agaHune
OrkK-2.1

9 XpOMOCOMHble B6onesHun OrK-2 OMK-2.3 CutyaumnoHHble 3agadn.

yenoseka, ) Tect

06ycnoBneHHble

HapyLweHnammn Menosa.

CTBONOBbIE KNETKU U KX
10 | ncnonb3oBaHue B OrllK-2 OriK-2.1 Pedepat
OnomeanunHe.




HaunmeHoBaHve UHamnkaTop(bl)

Ne KomneTteH
/n pasgena ucuunivHbl uMA() OOCTMXKEHNSA OueHouYHbIe cpeacTBa
(mogyns) KOMMNeTEeHL MM
Peakuus kneTok Ha
BHELLHME BO3AENCTBUS.
11 | AnonTo3 1 Hekpo3 — aBa OrK-2 OrikK-2.1 Pedepart
BapuaHTa KneTo4YHON
CMEpTL.

M pOMeXyTo4YHaaA aTtrectauunsa

MepeyeHb BONPOCOB
dopma KOHTpons — 3a4eT

20. TunoBble OLEHOYHbIe CcpeAcTBa M MeToAUYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

20.1. TeKywWwMn KOHTPONb yCNeBaeMoCTHn

KOHTpOJ'Ib ycnesaemMoCT no gucunniinHe ocyecTBndeTca C NoOMOLb creyrwmnx OLEeHOYHbIX

CpencTs:

o

B oo

11.
. MeraBonbTHasa aNeKkTPOHHasA MUKPOCKOMKA.
13.

1. Bonpocsl A4ns yCTHOro onpoca
2. Tect

3. Pedpepar

4. MpakTuyeckne 3agaHua

5. CuTyauMoOHHbIE 3aga4m

20.1.1 Mpumepbl BONPOCOB ANAA YCTHOro onpoca K pasaeny «MeToabl LMTONOMMYEeCKNX
nccnegoBaHuny (Npumep)
CseToBasi MMKpPOCKOMMWSA: YCTPOMCTBO, TWUMbI, ONTUYECKME [aHHble, npasBuna paboTbl C
MUKPOCKOMOM.
Cnocolbbl  M3roToBreHNs npenapaTtoB [AfsA  CBETOBOM  MMKpockonuu. OCHOBHble  aTanbl
NPUroToBMNEHUs NOCTOSTHHOIO MMCTONOrMYECKOro npenapara.
PaspeLuatoLas cnocobHOCTb MUKpOCKONa.
MeToabl KOHTpPaACTUPOBaHUS B CBETOBOW MUKPOCKOMUN: ha30BO-KOHTpPACTHasA 1 onyopecLEeHTHas
MUKpOCKONUSA, MeToh HabnwogeHus B NONApM3OBaHHOM CBeTe, MeTod TEMHOro mnons.
KoHdhokanbHast MMKpOCKOMKS.
Mcnonb3oBaHne uudpoBbIX BuOeokamep AN perucrpauum nsobpaxeHuin. Metogbl aHanusa
n3006paxeHns KNeTOYHbIX KySbTyp.
MeToabl NPUXU3HEHHOrO U3yYeHUs KneTok. MeTon KNeToyHbIX KynbTyp (in Vitro) n KneToyYHou
NHXeHepum (rmbpuamsaumnm KneTok).
M30ToNHbIN aHanu3 KNeTok 1 TkaHewn (MeToq aBTopagunorpadun).
dpakumMoHMpoBaHue KNeTok (anddepeHunansHoe LeHTpudyrnposaHume).
M3amepeHne MUKpOCKONUYECKUX OOBHEKTOB.

. ONEKTPOHHAs MWKPOCKOMNWUSI MPOCBEYMBAIOLLETO W CKaHWPYHOLLEro TUMNoB (BO3MOXHOCTMH,

YCTPOWCTBO, NPUHLMMbI paboThbl, TEXHUKA MUKPOCKOMMPOBAHWS).
OcoBEHHOCTU M3rOTOBINEHUSI MUKPOMpPenapaToB A 3NEKTPOHHON MUKPOCKOMUMN.

MonekynsipHO-UUTOreHeTu4eckne Metoabl XpomocomHoro aHamnusda (FISH — rmbpuamsauus,
crnekTpanbHOe KapuoTunupoBaHue u ap.).

Kputepun oueHku:
«3a4TeHO» BbICTaBMAETCH CTYAEHTY, €Criv OH OTBETUN Ha NOCTaBIIEHHbLIN BOMPOC NOMTHOCTLIO UMK

npu oTBeTe AonycTtui HEKOTOpble HETOYHOCTW.

«He 3a4TeHO» BbICTaBNnAeTCA CTyAEHTY, eClih OH HE OTBETUI Ha NOCTaBNEHHbIN BOMpocC.

20.1.2 TectoBble 3agaHus (Mpumepbl, CTPYKTypa TecTta)

Bbi6pamb npasusibHbie omeembl (0OUH UJlU HECKOJIbKO)
1. B unHTepdasHoMm sape npovcxoddat cnegyrowme npouecchl: 1. Bocnpous3BoACTBO reHeTUYecKomn
nHpopmaumm (pennukaumsa OHK); 2. TpaHcKpynuusa (CYMTbIBAHUE TreHeTU4ecKor MHdopmauum c



OHK n cuHTes pasnnyHbix Tunos PHK); 3. MNpoueccuHr (cospeBaHmne NnepBUYHbIX TPAHCKpPUITOB); 4.
TpaHcnaums (cuHTes benka)

2. OT 4ero 3aBMCUT KONIMYECTBO SAPLILEK B KNeTKe: 1. OT KONM4ecTBa NEPBUYHbIX NEPETSKEK; 2. OT
Konu4yecTBa BTOPUYHbIX NepeTsikek; 3. OT obLwero Konmyectea XpoOMOCOM.

3. OcHoBHbIM 6enkom xpomatuHa (OHI) gaBnsetca: 1) HernctoHoBble 6enku; 2) rUCTOHLI; 3)
dnbpunnuH; 4) HyKNEOnNuH.

4. Kakme npoueccbl NpouCXogsaT npwv ydacTum uHTepdasHbix Xxpomocom? 1. Pennukauus; 2.
TpaHckpunuus; 3. PacnpegeneHune n nepeHoc reHeTU4eCcKoro maTepuana B JoYepHUe KneTku.

5. CKonbko ayToCOM B XPOMOCOMHOM Habope y yenoseka: 1) 44; 2) 46; 3) 48

6. Krto BnepBble onpegenun KOMUYeCTBO XPOMOCOM B COMAaTUYECKMX (AMMMOMAHbIX) KreTkax
yenoeeka? 1) T. WWeaHH n M. WnengeH; 2) k. Tuo n A. JleeaH; 3) M. Manbnurn n H. Mpio; 4) XK.
Jlexen; 5) T. KacnepcoH

7. Kakon wmetoa AudppepeHnanbHOro oOKpalmBaHWUs MO3BOMSET faxe B WHTepdasHOM dape
noeHtTnduumposaTb Y-xpomocomy? 1. T-metog; 2. G-meTtog; 3. C-meTtog; 4. Q-meTog; 5. R-meToa.

8. C nomoLblo Kakoro BeLlecTBa OCYLLECTBASAT OCTAaHOBKY MUTO3a M COKpalleHWe XpOMOCOM AN
N3yyeHnsa kapuoTtuna venoseka? 1. dutoreMarrnoTUHUHOM; 2. [eMaTokcnnuHom; 3. KonxmuuHom;
4. M'MNOTOHMYECKNM PacTBOPOM.

9. XpoMOCOMbl C ULEHTpOMepHbIM uHAeKkcom 45-49% cornacHo [eHBepckon Knaccudukauum
OTHOCATCSA K rpynne: 1) MeTaueHTpu4ecknx, 2) cybmetaLeHTpmyeckunx, 3) akpoLeHTPUYECKMX

10. KntoyeBbiMM Genkamun, BOBEYEHHbIMM B PEryNAUMIO KNETOYHOro uukna, asnsiTcs: 1)6enku
LUMKITMHBI (CYC); 2) TMCTOHbI; 3) HEermcToHoBble Genku; 4) UMKNUH-3aBucumble kuHasbl (cdk); 5)
Kacnasbl.

11.K 4yemy MOryt npvBEeCTU MHOrokpaTHble payHabl pennukaumm [OHK B wHTepdase ©6e3s
nocnegyloLwero BCTYMMEHUA KMEeTKM B MUTO3 M pasgeneHuss xpomocom: 1. nonunnouaumum; 2.
nonuteHuu; 3. AHeynnovanu.

12. Ha kneTKky nogencresoBanu npenapartamMmu, Bbi3biBaloLMMn paspyLlueHme 6enkos TyoynuHoB. Kakve
CTPYKTYpbl 1 npoueccbl Hapywartca? 1. MutoxoHgpum n cuHTe3 AT®; 2. Pnbocombl M CUHTE3
Oenka; 3. ObpasoBaHMe BepeTEHA AENEHUS U paCXOXOeHNe XpomMocoMm K nontocam; 4.Mnactugbl n
npouecc poTocuHTe3a.

13. Kakvne HapyLueHnss MMTo3a MOrYyT MPUBECTU K HEKPATHOMY M3MEHEHUIO YMCIa XPOMOCOM B KreTke?
1) oTcTaBaHMe OTAENbHbIX XPOMOCOM B aHadase; 2) NOfIHOe HepacxoXOeHWe CEeCTPUHCKMX
XpomaTtug B aHadase; 3) MocThl B aHapase; 4) HapyLleHne LMTOTOMUMN.

14. AyTOCOMHbIE XPOMOCOMHbIe 60Mne3Hn (CMHAPOMbI) — 3TO 6one3Hn, obycnoBneHHble: 1)
N3MEHEHMEM YUCIa NN CTPYKTYPbl HENOMOBbLIX XPOMOCOM; 2) U3MEHEHMEM YUCHIa UIN CTPYKTYPbI
MOMOBbLIX XpPOMOCOM; 3) U3BMEHEHMEM KapuoTuna.

15. YKkaxuTe XpOMOCOMHble 6one3Hu YyenoBeka, OTHOCSLLNECS K CUHAPOMaM, CBA3aHHbIM C
N3MeHeHMsMM B cucteme nonosbix xpoMmocoMm: 1) CuHapom [ayHa; 2) CuHgpom Lepiesckoro-
TepHepa; 3) Cungpom KnanHdenbTepa; 4) CuHgpom MNatay

Cdenamsb 3anuck JIOKanu3ayuu ceamMmeHma Ha dud)cpepeHuuaano OKpauweHHoU xpoMocome
YyesioeeKa

1. CpenanTe 3anucb nokanusauuMm CerMeHTa, €Cnu OH HaxoAUTCs B MEPBOM CErmMeHTe TPeTbero
paroHa AMHHOrMOo nye4ya nepBo XpOMOCOMBbI

2. CpgenanTe 3anucb noKanusauunm CerMeHTa, €Cnu OH HaxoguTCa B MEepBOM CErMeHTe BTOPOro
paroHa ANMHHOro nneya 17-n XxpoOMOCOMbI.

Onpedenums 4ucsi0 mesey MNos108020 XpoMamuHa 8 uHmMepghasHbix siopax irodel ¢
pas3nuYHbIMU Kapuomunamu

1. Onpepgenute, Kakoe YUCIO Tenew, NofioBOro XpomMaTnHa MOXHO OGHapPYXUTb B UHTEPda3HbIX
afpax nogen co cnegyowmmMmm kapuotunamun: 46, XX; 48, XXXY.

2. Onpepenute, Kakoe YMCrO Ternew, NofIoBOro XpoMaTUHa MOXHO OBHapYXUTb B UHTEpda3HbIX
agapax nogen co cnegyowmmMmn kapyuotunamin: 46, XY; 47, XXX

Cdenamb 3aksir04eHUe 0 803MOXHOM Kapuomurie uHOueudyyma (Hanucams ¢hopmysly Kapuomuna)



1. Cpenante 3akni4yeHWe O BO3MOXHOM KapuoTune uWHOMBMOYYMa, WMEIOLWEro creayolme
0COBEHHOCTU: (DEHOTUM MYXKCKOW, B MHTEP(A3HbIX SApax COMATUYECKUX KNeTOK MMeeTcsi OOHO
TenbLie NonoBoro XxpomaTtuHa ...

2. Cpoenante 3aKkniyeHMe O BO3MOXHOM KapuoTune WHOMBMAYYMa, WMEIOLWEro creaylolme
OCOOEHHOCTUN: (PEHOTUM KEHCKUN, B WHTepdasHbIX SApax COMaTUYECKMX KINeTOK MOoroBoW
XPOMaTUH OTCYTCTBYET

Pa6oma c pucyHkom. Onpedenumsb Ha Kakol cmaduu Mumo3a Haxoo0umcsl Kilemka.

Kakol undpon nokasaHa kneTka Ha ctagum
npodasbl?

Kakon ungpon nokasaHa kneTka Ha ctagum
MeTadasbl?

Kakol undpon nokasaHa kneTka Ha ctagum
aHadasbl?

Kakoi undpon nokasaHa kneTtka Ha ctagum
Tenodasbl?

Hamb nucbmeHHbIU Omeem

1. CkonbKO XpOMOCOM B COMATUYECKUX (AUNNOMAHbIX) KNeTKax YenoBeka?
2. CkKonbKO XpOMOCOM B MOJIOBbIX (ranflongHbIX) KNneTkax yenoBeka?

3. Hanuwwute dopmyny HOpManbHOIO KAPUOTUNA KEHLLMHbI

4. Hanunwwute bopmMyny HoOpmanbHOro KapMoTuna My>K4mHbl

Modnucamb pucyHKu

Cxema KneTovHoro umkna Cxema CTpO€eHunA MUTOTUYECKOM XPOMOCOMBbI,

(I'IO}J,I'IVILIJVITe BCe 3Tal'lbl) noanuwinTe Bce ee cocrtasndrowine
4 567

Kputepuun oueHKu:

«3a4YTeHO» BbICTABMNSAETCA CTYyAEHTY, ecnu OH HabupaeTr 6onee 60% OT MakcumanbHO
BO3MOXHoro 6anna 3a TecrT.

«He 3a4YTeHO» BbICTABMNSAETCA CTYAEHTY, ecnu OH HabupaeT meHee 60 % OT MakCMManbHO
BO3MOXHOro 6anna 3a TecrT.

20.1.3 Tembl pechepatoB (Npumepbl):
UepTbl cxoAcTBa U pasnuuns B opraHu3aumm n geneHnn npokapuoTUYeCcKuX U ayKapmoTUHECKNX
KNEeTOK.
CoBpeMeHHble MeToAbl N3y4eHUs CTPYKTYPbl U PYHKLMU KIETKN.
MeToAbl KOHTPaAcTUPOBaHUSA B CBETOBOM MUKpOcKonuu. KoHokanbHas MUKPOCKONUS.
MeToabl U3y4yeHns nokanusaumm, QUHaMUKN CUHTE3a U TpaHCnopTa BELLECTB B KNeTKe.
CTBOMOBbIE KNETKN U UX NCMOSb30BaHMe B BuomeaunLmHe.
CTpyKkTypa u oyHKUMM XpOMaTMHa. QyXpOMaTUH U reTepoxXpomMaTuH.
lMonoBon XxpomaTWH W €ro MCnonb3oBaHWe ANs AWMAarHOCTUKM Nona M aHomanui B cucTeme
MOMOBbIX XPOMOCOM.

=

Nogasrwd



8. MuTtoxoHOpum —«dHepreTudeckme cTaHunmy Krnetku. bonesHn yenoseka, cBs3aHHbIE C
naTtonorven MUTOXOHAPUN (MUTOXOHAPUANbHbIE BONe3HN).

9. AppbiWwKo: yNnbTpacTpyKTypa, PyHKUMN, obpasoBaHme.

10. YpoBHu koMmnakTusdaumm (ynakosku) [1HK B coctaBe Xxpomocom ayKapumor.

11. CTpyKTYpHO-(DYHKUMOHaNbHass  opraHusauunm  XpoMOCOM Yy MpPOKapuoT U 3yKapuoT
(cpaBHUTENDBHLIN aHanua). M3bbiToduHaa [OHK. Mcnonb3oBaHwe MuKpocaTeENnMTOB B KadecTBe
MOJIEKYNISAPHBIX MapKepoB ANA MAEHTUUKAUMM NIMYHOCTWN, YCTAHOBMEHUSA CTerneHu poacTBa U
Ap.

12. KapnoTtun 4YenoBeka 1 MeTobl €ro N3yyeHus.

13. MonekynsipHo-uuToreHeTuveckne metogbl: ISH- n FISH- rmbpungusauusa (rubpmamsaumsa in situ),
crnekTpanbHOe KapuoTUnMpoBaHme (XPOMOCOMHbIN MANHTUHI) N UX UCMONb30BaHME ANS U3YYEHUS
KapmoTuna YyenoBeka 1 ANarHOCTUKN HacneacTBEHHbIX 3aboneBaHui.

14. KneTOoYHbIN LUUKN U ero perynsums.

15.MonnTeHHbIE TUrAHTCKME XPOMOCOMbI M XPOMOCOMbI TuMa “NMamnoBbIX LLETOK’: CTPOEHME,
PYHKLMMK, OTANYME OT MeTadasHbIX XPOMOCOM.

16. HapyweHua muTto3a M ux nocneacteus. [NoHaTMe o nnoupgHocTu knetok. [Monuvnnouama u
aHeynnonaunsa Kak pesynbTaT HapyLLeHNs pacxoXaeHnsi XpoOMOCOM B aHadpase MuTo3a.

17. NameHeHns kapmnoTtuna, obycrnoBrieHHble naTonorusamMm Menosa.

18. XpOMOCOMHbIe BONe3HN YernoBeka.

19. Peakuusi KNeToK Ha BHELLHWE BO34ENCTBUSA.

20. AnonTo3 1 HEKPO3 — [iBa BapmnaHTa KIeTo4YHON CMepPTH

Kputepun oueHKu:

«3a4YTEeHO» CTaBUTCHA CTYAEHTY, eCnv OH packpbin TeMy pedepaTa, onMpascb Ha COBPEMEHHbIE
nccneaoBaHus, B TEKCTE OTCYTCTBYIOT opdorpadmyeckme u CUHTakCcM4Yeckme OLMBKKN, CTUIUCTUYECKUX
norpeLHocTen, cobnoaeHsl TpeboBaHNA K 0hOPMIIEHNIO.

«He 3a4TeHO» CTaBUTCS CTYAEHTY, €CNN OH He pacKpbln TeMy pedepara.

20.1.4 MNpakTnyeckue 3agaHna (npumepbl):

1. BblmcnnTb 3HayeHue paspeluarowien cnocobHOCTUM MMKpPOCKONa Mpu  UCMONb30BaHUK
HM3KOaNepTYpPHbIX U BbICOKOANEPTYPHbIX OOBEKTUBOB M OCBELLEHUN 06beKTa ny4yamu C ANVHOW BOSHbI
0,55 mkm 1 0,47 mkm. CoenaTb BbIBOA NPU MCMNOSb30BaHUM Kakux OOBEKTMBOB M MPU KAKOM OCBELLEHUM
Hanbonee BbiCOKasi paspeLuaroLas crnocobHoOCTb.

2. 3roToBuTbL AaBrieHble npenapatbl U3 KOPELIKOB pasHbIX BUOOB pacTeHui. PaccMmoTpeTb noj
MUWKPOCKONOM W3rOTOBMIEHHbIE AaBfeHble MpenapaTbl, a Takke roToBble MpenapaTtbl: Mas3oK KpOBW
NACYWKN, KNETKN aNUTENManbHbIX, COEOUHUTENbHbIX N HEPBHbIX TKaHen Kpbicbl. CpaBHUTL 1 3apucoBaTb
B TeTpagu npu 60MnbLIOM yBENUYEHUU OOLLYIO CTPYKTYPY >KMBOTHOM W pacTUTENbHOW Knetku (no 2-3
KneTkn). Nepeuncrntb OCHOBHbIE pasnuyns B CTPOEHUM KIETOK XXMBOTHbIX U PacTEHUN.

3. Wcnonb3ys rotoBble npenapatbl K MuKpodpoTorpacmm (CBETOBbIE U 3MNEKTPOHHO-
MUKPOCKOMNUYECKMe), pacCMOTPETb N 3apucoBaThb CTPYKTYPY MHTepda3Horo sapa.

4. PaccMmoTpeTb npenapaTtbl COMATUYECKUX KIEeTOK pasfnunyHbIX OOBLEKTOB (pacTUTENbHOro u
XMBOTHOIO NMPOUCXOXAEHMS) NOL CBETOBbIM MWKPOCKOMOM, MOACYUTATb KONIMYECTBO BCTPEYaloLMNXCs Y
HUX AOpbIlWeK W caenaTb BbiBOAbl O BO3MOXHOM KONMYECTBE S4PbILLKOOOPa3yowmx XpOMOCOM Y
npoaHanM3npoBaHHbIX OO LEKTOB.

5. Wcnonbsya kcepokonuio anddepeHuManbHO  OKpPaLUeHHbIX XPOMOCOM, onpeaenuTb
LEeHTPOMEPHbIN MHOEKC ANSA KaXAoW XpOMOCOMbI B nape (Bcero 22 ayTocoMbl 1 NOSMOBbIE XPOMOCOMBbI X
n y) n ee TMn (MeTaueHTpuyeckas, cybmeTtaueHTpuyeckas, akpoueHTpuyeckas). Pacnpegenuvtb
XpPOMOCOMbI MO rpynnamMm cornacHo [eHBepckon krnaccudukaumn. PesynbTatel oopMuTb B BuAe
Tadbnuubl.

OdhopmneHmne pesynbTaTtoB U3MEPEHMS XPOMOCOM YeroBeka

Homep OnuHa, mm .
- LieHTpomMepHbI Tun
Npynna XPOMOCOMBbI nreva Bcen 0
nHaHec, % XPOMOCOMbI
B nNape KOPOTKOro AJIMHHOTO | XPOMOCOMBb!

6. M3yunTb Noa CBETOBbIM MUKPOCKOMNOM rOTOBbIE Mpenapathbl (KOPeHb JyKa, MLEeHULbl, COCHbI
O0ObIKHOBEHHOW, AWLIO ackapuabl, NEYEHb akconoTnsa), MukpodoTorpacdumm n cxembl. 3apncoBaTtb CXemy
MWUTO3a pacTUTENbHOM (MM XKMBOTHOMW) KINETKW, codepxawen 4 Xxpomocombl. [aTb KpaTKyk




XapaKkTepuCTUKy OCHOBHbIX (pa3 Muto3a. OTMETUTb OTNNYMSA KapUOKMHE3a pacTUTENbHOW U XMBOTHOW
KNneTKu.

7. Vcnonb3ya rotoBble npenapaTbl, pacCMOTpeTb pasnuuHble nepuogbl KNeTo4HOro LUMKMa.
HapucoBaTtb cxemy KrneTo4HOro LuMkra KneTok, cogepXalimx 6 XxpoMocoM, noanucaTtb BCe ero nepuoabl.
YKkazaTb 4MCNO XPOMOCOM (n), YUCNO XpomaTug u oTHocuTenbHoe cogepxkaHue OHK (c) ons Bcex
nepnoaoB KneTovHoro uukna. Caenatb BbIBOA Kak U3MEHSIETCHA YMCcno XpoMocoM u konndectso HK B
XO4e KMeToYHOro uukna.

8. Wcnonb3ys roTtoBble npenapartbl, PacCMOTPETb MOPAOSONNI0 MNOSINTEHHBLIX XPOMOCOM
XMpoOHoMyca. 3apncoBaTtb NOMUTEHHbLIE XPOMOCOMbI, YKa3aB Ha PUCYHKE AUCKU, MEXONCKOBbIE YyHaCTKN U
nyool.

9. M3yunTtb nog cCBETOBbIM MWKPOCKONOM rOTOBble Mpenapatbl C MENO30M Yy pasfnyHbIX
pacTUTenbHbIX 0GBEKTOB (MUKPOCNOPOreHe3 Yy COCHbI, IMCTBEHHMLbI, TONONS 1 Ap.), MUKkpodoTorpacmm
(Menos y pxu, BULLHK, YepeLlHmn) n cxembl. Onpegenntb 1 3apucoBaTth Bee dhasbl U cTaguMm Menosa.

10. Ha npumepe pxu (C MCNONb30BaAHMEM CBETOOMNTUYECKUX U 3NEKTPOHHOMMUKPOCKOMUYECKMX
MUKpodoTorpadhnin) paccmMoTpeTb HapyLLeHUs Meno3a Npu MUKPOCMNOPOreHese BO BpeMsi KOHbHorauum
XpPOMOCOM (acuHarncuc, gecuHancuc) u nx uutosiornyeckue nocrneacTsns B NepBOM 1 BO BTOPOM Aene-
HUW Meno3a, Ha cTagum cnopag. 3apucoBaTb B TeTpaaw.

11. lMpoBecTn TeTpagHblM aHanu3 OUNAIOMAHOro M TPUNMOWAHOrO pacTeHus, onpeaennTb
mMenoTndecknn nHaekc. CaenaTb BbIBOAbI.

KpuTepum oLeHku:

«3a4TeHO» BbICTABNAETCA CTyAEHTYy, €Cnu 3agaHve npaBuriibHO OOPMIEeHO B TeTpaaw,
CamMoCTOSATENbHO CHOPMYNNPOBaHbI BbIBOAbI.

«He 3a4TeHO» BbICTaBNSETCS CTYAEHTY, €CNU 3aaHne He BbINOSIHEHO.

20.1.5 CutyaumoHHbIle 3agaun (npumepbl):

1. Onpegenntb OCHOBHOE YNCIIO XPOMOCOM M YPOBEHL NITIOMAHOCTM y BUAoB poga Rubus. a)
Rubus idaeus L., 2n=14; 6) R. formosensis, 2n=28; B) R. laciniatus,2n=42; r) R. buergeri, 2n=56.

2. OnpegenuTb YpoBEHb NITOMAHOCTU Pa3fMyHbIX BUOOB KapTodens, MMeELnX OCHOBHOE YNCHO
Xpomocom, paBHoe 12. a) Solanum gibberuloseum Jus. et Bik, 2n=24; 6) S. maglia Schlecht, 2n=36; B)
S. tuberosum L. (KynbTypHbIN), 2n=48; r) S. demissum Lind. L., 2n=72.

3. OcHoBHOE 4MCIo XpOMOCOM B poae Beta (cBekna) paBHo 9. Kakoe 4YnCrio XpOMOCOM UMEIDT
AvnnovaHble, TPUNonAHbIE U TeTpaniouaHble pacTeHnsa?

4. B comatnyeckmnx KneTkax nweHuLbl CoaepXmtca 42 XpoMoCcoMbl. Kakoe 4nMcro XpoMocom
OyayT MMeTb KIeTKU TPUCOMMKA, MOHOCOMMUKA U HYNIIMCOMMKA?

5. CpenaTb 3aknio4eHMe O BO3MOXHOM KapuoTune uHOMBMAYYMa, WMMeEILLero cnegyrowmne
ocobeHHocTH: 1) hbeHOTUN KEHCKMIN, COMaTUYECKNE KINEeTKU UMEIT OAHO TerbLie NosIoBOro XpOMaTuHa;
2) beHOTUN XEHCKMI, NOMOBOM XPOMATUH OTCYTCTBYET; 3) DEHOTUM XXEHCKUN, COMaTU4eCKMne KrneTku
UMEIOT ABa Tefbla MOMoBOro XpomaTuHa; 4) (eHOTUN MYXKCKOW, COMaTUYECKME KMNEeTKM UMEKT OOHO
TenbLe NonoBOro XxpomMaTtuHa.

6. HepacxoxgeHne nNOMoBbIX XPOMOCOM Y XKEHLMHbl npoucxoaut B 1 geneHun menoasa.
MosicHnTe B BUOE CXeMbl: @) Kakne MoryT obpasoBaTbCsl TUMbI XXEHCKUX MOMNOBbLIX KNETOK (ANLEKNeToK);
6) BO3MOXHble BapuaHTbl BO3HUKHOBEHNSA 3UroT AEBOYEK (M MX KapuoTuMbl) NPU CIIMSHUM aHOMarbHbIX
MOOBbIX KNETOK XEHLLUMHbI C HOPManbHbIMU NOSIOBLIMU KNETKAMU MY>X4YMHBbI.

7. HepacxoxgeHue nonoBbIX XPOMOCOM Y MY>XYUHbI MPOUCXOAUT BO 2-OM [eneHun Menosa.
MosicHnTe B BUOE CXeMbl: @) Kakne MoryT obpasoBaTbCs TUMbl MYXCKUX NOSIOBLIX KNETOK (cnepmun); 6)
BO3MOXHbl€ BapuaHTbl BO3HWKHOBEHMS 3UrOT AEBOYEK U MarbYvMKoB (U UX KapuMOTUMbl) NPU CIIMSHUN
aHOMasbHbIX NOJIOBbIX KIETOK MY>XYMHbI C HOPMaIbHbIMW NOMOBLIMU KNETKAMM >KEHLLMHbI.

8. MNosicHMTE B BMAE CXEMbI B pe3yfibTaTe KakMx HapyLUEeHUn Menosa u Npu Hanuyunum Kakmx rameT
MoryT obpasoBaTbCs criegytoLime kapuotunel yenoseka: 1) 49, XXXXX; 2) 348, XXXY.

9. HepacxoxgeHue nonoBbIX XpPOMOCOM npoucxoauT B 1-oM U BO 2-OM AeneHun Mmenosa.
MosicHuTe B BUAE cxeMbl BO3MOXHbIE TUMbl (POPMUPOBAHUS raMeT Y: 1) My>X4UMHbI; 2) )KEeHLUMHbI.

10. HepacxoxgeHne nonoBbIX XPOMOCOM Y MYXXYMHbI NPOUCXOAMT BO BTOPOM AeNeHMn Menosa.
YKaXute BO3MOXHbIE KapuOTUMNbl AEBOYEK M MarbYvMKOB MPU CAUSHUM aHOMarbHbIX MOMOBbIX KNETOK
MY>XXYUHbI C HOPMarbHbLIMU MOMOBLIMW KNEeTKaMu XeHWWHbI. 1) 47, xyy n 47, xxx; 2) 47 xxy v 47 ,xxx; 3)
47, xxy n 45, x; 4) 47, xxx n 46, xy



Kputepun oueHku:

«3a4TEeHO» BbICTABNAETCS CTYAEHTY, €Cnin OH 3adaHue MOSHOCTbIO BbIMNOMHEHO W MPaBUSTbHO
odopMIeHo B TeTpaau.

«He 3a4TeHO» BbICTABMSAETCA CTYAEHTY, €ClM OH He BbINOMHWM 3agaHue, He odopmun (Mnu
HebpexxHO odhopmun) ero B TeTpagu.

TexHonorus nposeaeHus. Tekyllaa aTTecTaums NpoBOAMTCA B COOTBETCTBUM C [MonoxeHnem o
TeKywen artrectaumm obydvalowmxcs Mo nporpaMmmam Bbiclwero obpasoBaHus BopoHexckoro
rocy4apCTBEHHOro YHMBepcuTeTa.

TekyLwaga aTTectaums npomssoauTcd B popmax:

- YCTHOro onpoca (MHAMBUAayarbHbIN 0Npoc);

- NMUCbMEHHbIX paboT (pedepaTbl, BbINOMHEHWE CUTYaLUMOHHbIX 3a4aq);

- NnabopaTopHbIX PaboT (MpaKTUYECKUX 3adaHNI);

- TecTMpoBaHusi (NPOBOAMTCA BGNIOYHO B TPU CpoOKa MO Mepe MPOoYTEHMS NEeKUMn U npoBedeHus
nabopaTopHbIX 3aHATUMA NO  OnpedeneHHbIM TemMaM C MCNONb30BaHWEM 3MEKTPOHHOro y4ebHo-
MEeTOAMNYECKOro Komnnekca no ancumnnuHe «Untonorunsy),
https://moodle.vsu.ru/course/view.php?id=1965. TecTtupoBaHne BkMo4vaeT B cebs pasHOypOBHEBbIE
3agaHusa (BONPOCbI, PUCYHKW, 3adayun), MO3BOMsOLWME fyylle OueHUTb 3HaHus obydatowerocs. [Ons
OTBETa Ha BOMPOCLI TpebyeTcs 3HaHWe maTtepuana NeKUMOHHbIX U NabopaTopHbIX 3aHATUR, a Takke
MaTepuana, pekoMeH40BaHHOrO AN CaMOCTOATENbHOW paboThl.

Kputepumn oueHnBaHusa npmeeneHbl Bbilwe. [pyn oueHMBaHUM NCNONb3YHTCA KONMMYECTBEHHLIE U
KayeCTBEHHbIE LUKanbl OLEHOK.

Tekywaa atrectauma saBnseTca obAsaTenbHoOW, ee pes3ynbTaTbl OUeHMBAKTCA B HannbHOu
cMcTeMe U No pelueHunto kadeapbl MOryT BbiTb Y4TEHbI MPU NPOMEXYTOYHOW aTTecTaunm obyyatoLLmnxcs.
dopmori NPOMEXYTOYHOW aTTecTauuy 3HaHWWA, YMEHWA U HaBblKOB OOy4YaloLIMXCS SIBNSETCA 3ader.
O6s3aTenbHbIM yCNoBMeM onycka CTYAEHTOB K 3a4eTy SiIBNAETCH BbINOMIHEHWE U caada nabopaTtopHbIX
paboT, nonoXuTenbHble pe3ynbTaTbl Tekylwen artrectaumm (BbINOSIHEHWE MUCbMEHHbIX paboT,
NPaKTUYECKUX N TECTOBbIX 3a4aHuUi).

20.2. NpomexyTo4yHas atTecTayms

ﬂpomemyTquaﬂ arrectauna no agucuuniimHe ocyuectBndetcaA C MNoOMOLWbio  creayrlimnx
OLEHO4YHbIX CpeacTB:

- BOMPOCOB K 3a4eTy

Hepequb BOMPOCOB K 3a4eTy:
1. 3apgaum n stanbl pa3BnUTUA LNATONOINNA. 3HaveHune y4eHUA O KneTke Oona meaununHbl n cenekumnm

pacTeHun.
2. Kneto4yHas Teopusi, ee OCHOBHbIE NOMOXEHWS.
3. CTtBONnoBble  KNeTku (onpepenexue, CBOWCTBa,  TwMbl, OTKPbITE  BO3MOXHOCTU

nepenporpaMmMmmnpoBaHmns 3perbiX KNeToK B NIOPUNOTEHTHbIE). Micnonb3oBaHne B GromegmumHe.

4. CsetoBasi MUKpocKkonusi. MeToabl MPWKU3HEHHONO U3y4eHUs KNeTok (ha3oBO-KOHTpacTHas u
dnyopecLeHTHas MMKpockonus). Paspeluatolast CnocCoBHOCTb MUKpPOCKONa.

5. MeTogbl LUTONOMMYECKUX UCCEOOBAHNA: METO KIETOYHbIX KYfbTYp U KNETOYHON UHXEHepun;
N30TOMNHbIA aHanuM3 KNeToKk M TkaHen (meTon aBTopaguorpadum); dpakuMoHUpOBaHUE KNETOK
(BndbdepeHumanbHOe LeHTpUgyrnpoaHmne).

6. MeTogbl M3roTOBMEHUA [OaBMEHbIX WM MNOCTOSHHbLIX  MWKpOrnpenapaToB ANl  CBETOBOM
MMWKPOCKOMUM.

7. W3mepeHne MUKPOCKONUYECKNX OOBHEKTOB.

8. OneKkTpoHHas MWKPOCKOMMS MNPOCBEeYMBalOLLEro W  ckaHupylowero TunoB. MeraBonbTHas
ANeKTPoOHHasA mukpockonud. OCOBEHHOCTU M3roTOBNEHUA MUKpoNpenapaTtoB AN 3fEeKTPOHHOM
MUKPOCKOMUN.

9. O6waa xapakTepucTuka CTPYKTypbl KreTkn. OCHOBHble pasnuuns MeXay XWBOTHbIMU U
pacTuUTENbHLIMU KIETKaMMU.

10.YepTbl Cx0ACTBA M pasnuunst B OpraHvM3auun NpoKapuoTUYECKMX W 3yKapUOTUYECKMX KIETOK.
Bupycbl — HekneTouHble POPMbI XKU3HMU.

11. OBwme cBOMCTBA KNETOYHbIX MEMOPaH, UX CTPYKTYpa U YHKLMN.
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lMoBepxHOCTHbINM annapat kneTtku. NMnasmatunyeckas membpaHa (ee CTpyKTypa M (OyHKUMN).
3HayeHune rnukokanukca. CTpykTypa 1 (oyHKLMN KNETOYHOM 0O0MN0YKM pacTeHUN.

TpaHcnopT BellecTB Yepe3 membpaHy (aMddysHbIN, naccuBHbIA, akTuBHbIN). Na- K- Hacoc.
OHOOUNTO3 M 9K30LUTOS3.

Knaccudmkaums 1 Mopdonornst MeXKNeTOYHbIX KOHTaKTOB.

JQHAoNNasMaTuyecKnii peTuKynym (Tunbl, CTPOEHE 1 YHKLNN).

Annapart onbgxun (CTpoeHne n dyHKUnNn).

Mopdo-dyHKUNOHaNbHas opraHusaumst U TUNbl NM30COM, MX MPOUCXOXAeHue. [Nepokcncomel.
JInzocomMHble 1 NepoKCcomMHble 6onesHn. Bakyonu pacTuTenbHbIX KINETOK.

MutoxoHgpum (Mopdonorus, CTpykTypa u doyHKLMK). XOHOPMOM.

Mnactnabl (CTpoeHue, YyHKUMK, TUMNbI NacTua, OHTOreHes).

CTpyKTYpHO-(bYHKLUMOHaNbHas opraHusauus reHoma nnacTtung n MUTOXOHOPWNA.
MutoxoHapuanbHble 60ne3Hn Yenoseka.

[MpouncxoxaeHe ayKapmoTU4ECKMX KNeToK.

LintockeneT KneTkn: MMKpogunaMeHTbl, MUKpOTpyboukn. OpraHnsaumsa BepeTeHa aenenHums.
Pubocombl, nx cTpoeHne n yHKUMK.

KneTouHbIN LEHTP.

Ctpyktypa 1 dyHkuMn wuHTepdasHoro sgpa. Ponb sagpa B XxpaHeHuM W nepejade
HacneacTBEHHOM MHApOPMaLNN, XKN3HEAEATENBHOCTUN KNETKU.

CTpykTypa M OyHKUMM SApPbIWKA; CTPOEeHUe agpbiwka (M0 AaHHbIM CBETOBOW U 3MEKTPOHHOM
MUKpockonuu), pyHKUMK, o6pasoBaHme.

TpaHckpunuua u  npoueccnHr pPHK. OcHoBHble CTPYKTYpHbIE  KOMMOHEHTbI  SApbILLKA.
N3meHeHne CTpyKTypbl SApbILlKa B 3aBUCMMOCTM OT €ro (pyHKLMOHANbHOW aKTUBHOCTW.
CTpyKkTypa 1 oyHKUMM XpOMaTMHa. QyXpOMaTUH U reTepoXpoMaTyH.

[MonoBon XpoMaTWUH U €ero UCNoNb3oBaHWEe ANA OWArHOCTMKM Mnofla U aHoManun B cuUcTeMe
MOMOBbLIX XPOMOCOM.

YpoBHUM KomMnakTusauum (ynakoekun) [JHK B coctaBe xpomocom.

CTpyKTYypHO-(DYHKUMOHANbHaa  opraHvM3auuMm  XpOMOCOM Yy MpOKapuoT U dyKapuoT
(cpaBHUTENBHbIN aHanu3). N36biTouHas OHK.

OpraHusaums meTtagasHon XpOMOCOMbI aykapuoT. MNoHATHE 0 KapuoTune.

MeTodbl M3y4yeHMss U MAEHTUPUKAUMM XPOMOCOM: METOoh CrSIOWHON (PYTMHHOW) OKpacKu
XpOMOCOM; MeToh AuddepeHUManbHOro  OKpalMBaHUS,  MOSEKYNSPHO-UUTOreHeTu4eckne
meToabl (rmbpuansaums in situ: ISH n FISH- ruépugmsauusa v ap.).

KapvoTtun yenoseka 1 MeTofbl €ro U3y4eHust 1 JUarHOCTUKM XPOMOCOMHbIX BonesHen.
KnetouHbn uukn u ero perynsaums. LWKNMHBL M UMKAWH 3aBUCMMbIE KWHa3bl, UX POfib B
perynsauum KNneTo4YHoro AeneHuns.

[MonuTeHHble ruraHTCckue Xpomocombl (obpasoBaHue, CTPyKTypa, OTnudmMe OT MeTadasHbIX
XPOMOCOM).

XpOMOCOMbI TUMNa “namnoBbIX WeToK”. [lo6aBOYHbIE XPOMOCOMbI.

XpOMOCOMbI  BMPYCOB, MNPOKApPUOT U KIETOYHbIX OpraHenn 3dykapuoT (MUTOXOHOPUA U
XrnoponnactoB). XpOMOCOMbI LPOXCKEN.

MwuTo3 1 ero Guonormyeckoe 3HavyeHue.

AmunTo3. CpaBHUTENbHAA XapakTepucTuka MMTo3a U ammnTosa.

MaTonorun mMnTo3a 1 Ux NOCNeacTBUS.

Monunnonamsa n aHeynnovamns Kak pesynbTaTt HapyLeHMs PacXoX4eHNs XPOMOCOM B MUTO3E.
Meinos n ero 6Guonormyeckoe 3Ha4eHue.

MNpodrasa melo3a. KpoccmHrosep, ero 6monornyeckoe 3HauveHue.

MuTO3 1 Menos, nx cXxoacTBa N OTNINYUS.

Tunbl menosa. CnoporeHes 1 rameToreHes, npoLecc ONIOA0TBOPEHUS Y PAaCTEHNNA.

MameToreHes y yenoseka. CnepmatoreHes 1 oBoreHes (CpaBHUTENbHAsS XapakTEPUCTUKA).
lNaTonornn menosa n nx NocnNeacTeus.

M3meHeHua kapuoTuna 4enoseka, OOYyCrnoBMnEeHHble MNaToNorMsAMn menosa. XpPOMOCOMHbIE
©onesHn yenoeeka.

AMonTo3 M HEKpPO3 — [Ba BapuaHTa KNeToyHou cmepTu. Lintonormyeckne npusHaku rmbenu
KneTku.

[ns oueHnBaHus pe3ynbTaTtoB 06yqu|/|;| Ha 3a4eTe UCNOoNb3YHTCA crneayrLlimne nokasartenu:



1) 3HaHMe y4debHOro maTepuana (COBPEMEHHbLIX METOAOB LMTONMOMMYECKUX WCCNeLOoBaHUNM,
COBPEMEHHOE COCTOSIHME BOMNPOCa O CTPYKTYPHO-GPYHKLNOHANBbHON OpraHM3aunm 1 XXM3HeaeaTenbHOCTH
KNeToK (MpOKapuMoT U 3yKapuoT, XXMBOTHbIX M 4YernoBeka) B HOpPME M Npu NaTonornsax) u BrageHue
NMOHATUNHBIM annapaToMm;

2) yMeHVe NpuMMeHATb (byHAaMeHTanbHble 3HaHUsA no uuTonorum B pabote ¢ Guonornyecknmm
obbektamu, wucnonb3oBatb B cdepe nNpodeccUoHanbHONn  OeATEenbHOCTU;  PerucTpmpoBathb,
aHanuanpoBsaTb U UHTEpPNpeTUpoBaTb NONyYEHHbIE pe3ynbTaThbl; pewwaTb CUTYaUNOHHbIE 3a4aquu;

3) yMeH1e NpuMeHsATb NoslyYeHHble HaBblKU MUKPOCKOMUYECKOW TEXHUKM, COBPEMEHHbIE METOAbI
LMTONOrMYECKNX UCCNeaoBaHU s OLEHKM OCODEHHOCTEN CTPOEHUS U XKU3HEOEATENbHOCTN KNETKN B
HOpPME Y NMpU pasnnyHbIX NaToNormsXx;

4) yMeHue UnnicTpupoBaTb OTBET NpMMepamMu, haktamu, JaHHbIMU HayYHbIX UCCref0BaHuN;

5) BRageHMe OCHOBHbIMM  LMUTOMOrMYECKMMM  MEeToAaMM  MUKPOCKOMUYECKOW  TEXHMKW,
pasnuyHbiMK cnocobamm M3roTOBMEHUSA MpenapaTtoB M WX UUTONOIMMYECKOro aHanusa; Metogamu
nccneaoBaHNA M OLEHKN CTPYKTYPHO-(PYHKLMOHANbHOMO COCTOSHUSA KNETOK OpraHmsama Ans pelueHus
npodeccmnoHanbHbIX 3agauv;

OueHka 3HaHWI, YMEHUA M HaBbIKOB, XapakTepuayroLwasa aTanbl POpMUPOBaHUS KOMMNETEHLMIN B
pamKax n3y4yeHns AUCUUNInHBI, OCYLLECTBNSETCA B XOA4E TEKyLLen N NPOMEXYTOYHON aTTecTaumn.

Mpn oueHnBaHUN KOMMNETEHLUMNIA NCNONBb3YeTCa creaytoLlas Wwkana:

OueHka «3ayTeHO» BbICTABNSAETCA CTYAEHTY, €Cnv OH BnageeT 3HaHUAMKU N0 K3y4Yaemoun
ANCUUNINHE, 3HAeT OCHOBHbIE MOHATUSA M NPOrpaMMHbIN MaTepuan (NeKUMOHHbIA 1 nabopaTopHbIA) No
Kypcy “LiMTonorus”; BbINOMHWM NporpamMmmy rnabopaTtopHbIX 3aHATUIA M NO pesynbTaTaM TECTUPOBaHUS
nony4mn 6onee 60% npaBWbHbLIX OTBETOB.

OueHka «He 3a4YTeHO» BbICTaBNAETCA CTYAEHTY, €Cnu y Hero OTCYTCTBYIOT 3HaHWA no
OCHOBHLIM BOMpocam Kypca (He3HaHue, NMnbo OTpbIBOYHOE npenctaerieHne o6 yyeGHO-NporpaMmMHOM
MaTepwuarne), He BbINOfHEHa NporpaMmma nabopaTopHbIX 3aHATUNA, HE BbINOSTHEHbI TECTOBbIE 3aJaHus.

YpoBeHb
Kputepun oueHnBaHns KOMneTeHLMn chopmMmnpoBaH LWkana oueHok
HoCTU
KOMMeTeHLMN
MonHoe cooTBeTCTBUE OTBETa ObBy4valoLlerocs BcemM nepeyncrneHHbiM | [logbileHHbIl BaumeHo (5)
kputepusam. [pooEeMOHCTPMPOBAHO 3HAHME OCHOBHBIX MOHATUA U ypogseHb
MEeTOOOB LMTOMOIMYECKNX MCCreaOoBaHUi; COBPEMEHHOIO COCTOSHUS
Bonpoca O  CTPYKTYPHO-PYHKLMOHAmNbHOW opraHusaumm n
XM3HeOeAaTenbHOCTN KNEeToK (MPOKapuMoT M 3yKapuoT, XWBOTHbIX U
Yyernoseka) B HopMe K npu natomnoruax. OB6yvarwminca cnocobeH
UNNCTpUpoBaTb oTBeT npumepamu, ncrnonb3oBaTb
dyHoameHTanbHble  3HaHus  nNo  uutomormm B paboTe  C
Buonornyeckumn 06bEKTaMW; perucTpuMpoBaTtb, aHanuM3upoBaTb WU

MHTEPNPETUPOBATb MNOJYYEHHbIE Pe3ynbTaThl.

OTBeT Ha KOHTPOMbHO-U3MepUTEnbHbIN MaTepuarn He COOTBEeTCTByeT ba3sosnbil 3aymeHo (4)
OOHOMY-ABYM M3 MEpeYncrieHHbIX nokasatenen, HOo obyvarowmiics ypogseHb
[aeT  npaBwfbHble OTBETbl HA  JOMOMHUTEMbHbIE  BOMPOCHI.
Copepxatcsi oTAenbHble Npobenbl B 3HAaHUM METOAOB LIMTONOMMYECKUX
nccnefoBaHUA; COBPEMEHHONO COCTOSIHASI BOMPOCa O CTPYKTYPHO-
bYyHKUMOHANbLHOW  OpraHmsaumm Uu  XU3HedeATeNbHOCTU  KMeTok;
He4OCTaTOYHO  MPOAEMOHCTPUPOBAHO  yMEHME  UCMOoNb3oBaTb
MWKPOCKOMUYECKYI0 TEXHUKY U COBPEMEHHbIE MEeTOAbl LIUTONOrMYECKnNX
nccnegosaHuii B paboTe ¢ GUONorMyeckummn oo bekTamu.

OTBET Ha KOHTPOSbHO-U3MEPUTENbHBIA MaTepuarn He COOTBETCTBYET lMopozoeniti 3aumeHo (3)
nobbiM TPeM M3 MepeyncrieHHbIX nokasartenew, obyvalowmics gaet ypO8eHb
HeNomHble OTBETLI HA AONONHUTENBbHBLIE BOMPOCHI.

[eMOHCTpUpyeT 4acTUYHble 3HaHUMS  METOAOB  LMTONOrMYECKMX
nccnefoBaHUiA; COBPEMEHHONO COCTOSIHUSI BOMpoca O CTPYKTYPHO-
hYHKLMOHANbHOW oOpraHM3auum u XU3HeLesATEeNbHOCTU KIETOK; He
yMeeT MCnonb3oBaTb MWUKPOCKOMUYECKYD TEXHUKY W COBPEMEHHbIE
MeToabl LMTONOrMYECKMX UccrnenoBaHuii B pabote ¢ Guonornyecknmm
obbekTamm.

OTBeT Ha KOHTPOMbHO-U3MEPUTENbHLIA MaTepuarn He COOTBETCTBYeET - He 3aumeHo
nobbiM YeTbipeM M3 MnepeyncrnieHHblx nokasartenen. ObGydvarowmincs
OEMOHCTpUpyeT OTPbIBOYHbIE, dparmeHTapHble 3HaHwus,




OEMOHCTpUpyeT OTCyTCTBUE yMeHI/IIZ N HaBbIKOB WCMOJIb30BaHUA
MMKpOCKOI‘II/I‘-IeCKOI;I TEXHUKN n COBpPEMEHHbIX MeToaoB

UMTONMOTMMYECKNX uccregoBaHuii B pabote c  GMONOrMyeckumu
obbekTamu.




