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PABOYAA NPOMPAMMA YYEBEHOU OUCLUUNMNUHDBI
B1.0.25 Uwutonorus

1. Koa n HanmeHoBaHue HanpaBneHua nogarotoBku/cneynansbHocTu: 30.05.01
MeauumHckasa buoxmmmns

2. Mpodunb nogrotoBku/cneunanusaumusa: MeguumHckaa Guoxmmms
3. KBanudumkauua BbinyckHUKa: Bpayv-o6MoxXmmmk
4. dopma ob6y4eHus: oyHas

5. Kadeppa, orTBevarowas 3a peanusauuio AUCUUNIUHBbI: TEHETUKW, LMTONMOMMKU W
OmonHxeHepumn

6. CocTtaBuTENM NpOrpaMmmbil:
MawkuHa Onbea CepzeesHa, kaHOuOam buosioau4yeckux HayK, OoueHm,

KokuHa AHacmacusi BacunbeeHa, accucmeHm

7. PekomeHpaoBaHa: Hay4yHo-memodudyeckuM cogemom mMeduko-buoo2uyecKo2o
akynbmema ripomokosi Ne 5 om 23.06.2021

8. YuebBHbIn roa: 2022-2023 CemecTp(bi)/TpumecTp(bl): 3



9. Llenn 1 3apayum y4e6HON ANCUUNIIUHDBI

Llensimu oceoeHusi y4ebHoU OucyunsiuHbl S67SMCS: O03HaKOMIEeHWe CTYAEeHTOB C
COBpPEMEHHbIMU NpeaCcTaBNEHNS MM O CTPOEHNN, Pa3MHOXEHUN N PYHKLUMOHUPOBaHUKN, crieumnanmsaunm
M NaTOJION'MYECKNX npoueccax B KreTkKax pa3HbIX TUMOB OpraHmn3auunn.

3adayu y4yebHoU OuCyUMNUHBI:

- N3Yy4HUTb KOHLEeNTyalbHblE OCHOBbI 1 MeTOoAN4YEeCKMe npuemMbl LUTONOINN.

- yCTaHaBMBaTb MNMPUYNHHO-CNeACTBEeHHble CBA3W B CTPOEHUN U beHKLl,VIOHVIpOBaHVIVI KNeTokK,
TKaHen.

- BbiIABUTb CXOAOCTBO WM pasfindme KrNeTokK MpoKapuoT U IJYKAPUOT, KIEeTOYHbIX npoueccoB U
NPUHLNNOB UX AENCTBUA.

- oBnageTb HaBblKaMW pa6OTbI C ncnonb3oBaHNEM MVIKpOCKOFIVI‘-IGCKOVI
LUNTOXNMUHECKUX, ONOXMMNYECKNX U APYyrmx cCoOBpeMeHHbIX METOOO0B UCCIeO0BaHUA KIETOK.

TEXHUKM,

10. MecTo y4ye6HOM AncuMnNNnHbI B cTpykType OOIT:

YuebHaa gucumnnmHa «Uutonorma» otHocutcs Kk obsasatenbHom vYactu bnoka 1 «dncumnnuHbl
(mogynun)» degepanbHOro rocygapcreeHHoro obpasoBaTenbHOro ctTaHgapTa BbiCLIEro obpa3oBaHus no
cneumanbHoctn  30.05.01 MeguumnHckas Guoxumus(cneumanuct). [pegwectByeT  cnegyrolmm
aucuunnnHam «Muctonornsay, «AHatomus Yyenoseka», «O0Wwasa buoxmmusa», «O0LWas n MeauumHckas
reHeTukar.

OOyuvarowmincs, oBnageB AUCLMNIMHOW, OOMMKEH 3HaTb HOBEeWwwMe [OCTMKeHus B obnactu
LUMTONOrMM, NPUOOPECTN NPaAKTUYECKME HaBbIKM PaboTbl C MUKPOCKOMUYECKON TEXHUKOM W OLEHKW
CTPYKTYPbI U XU3HEAEATENBbHOCTUN KIETKX; YMETb UCMOMb30BaTh NOMYyYEHHbLIE 3HAHNA B MEAMLMHCKON 1
Hay4YHO-UCCregoBaTeNbCKON OeATENbHOCTHU.

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

nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUKEHUA:

Kon HaseaHwne Koga(bl) WHpmnkaTtop(bl) lMnaHMpyeMble pe3ynbTaTbl 00y4eHUs
KOMNeTeHuuu
Or1K- OlK- | Ucnonb3yet 3HaTb: COBpeEMEHHOE COCTOsIHME BoMnpoca o
1 1.2 OCHOBHblE CTPYKTYPHO-(DYHKLMOHANBHOW OpraHM3aumnm um
€CTECTBEHHOHAY | XXM3HEeAeATENbHOCTM KNEeTOoK (MpoKapuoT 1
YHblE MOHATUA U | BYKApWOT, XXUBOTHBIX U YErTOBEKA) B HOPME U Mpu
mMeToabl pasnM4YHbIX NaTONOMMsX.
ncecnegoBaHun
CnocobeH npuv peLueHnm YMeTb: NpOBOAUTbL OLEHKY OCOBEHHOCTEN CTPOEHUS
ncnonb3oBaThb 1 npodeccuoHane | U XU3HeAEATENbHOCTUN KNETKU B HOPME 1 Npu
NPUMEHSTb HbIX 3agdau pasnu4yHbIX NaToNOrMsX, pelaTb CUTYaLMOHHbIE
dyHOaMeHTanbHble 3agaum..
N NpUKnagHble
MeauLMHCKKe, BnageTtb: OCHOBHLIMU MOHATUAMU METOAAMMU
€CTECTBEHHOHAY4HbI nccrnegoBaHUi Npu peLleHun npodeccrnoHanbHbIX
€ 3HaHua ans 3agav.
NMOCTaHOBKU U Or1K- WHTepnpetnpyeT | 3HaTb: NPUHUUNbLI CTPYKTYPHO-YHKLMOHANBbHOWN
peLueHus 1.3 pe3ynbTaThbl opraHu3aumm 1 Xn3HeaesaTenbHOCTU KIeToK
CTaHOAPTHbIX U1 €CTECTBEHHOHAY | XXMBOTHbIX M YeroBekKa.
WHHOBALMOHHbIX YHbIX
3agay nccnenoBaHun YMeTb: NPUMEHSITb 3HAHWUSI U HaBbIKK
npodeccuoHansHoN npwv peLleHnm LUTONMOrMYECKOro aHanmsa gns perncTtpmpoBaHus,
AesaTenbHoCTH npodeccuoHarne | aHanusa u MHTepnpeTauumn CTPYKTYPHO-
HbIX 3agau PYHKLMOHANBbHOro COCTOSIHUSA KIETOK OpraHn3ma.
Bnagetb: HaBblkaMy OLEHKM CTPYKTYPHO-
PYHKLMOHANbLHOrO COCTOSIHUS KNETOK OpraHn3mMa,
WMHTEPNpPeTUpPOBaTb MNONyYeHHbIE pe3ynbTaThbl 1
NPOBOANTL LIUTONIOIMYECKYO AUArHOCTUKY.




12. O6beM AucUUNuHbI B 3a4eTHbIX eanHuuax/vyac. 4 3ET / 144 vaca.

dopmMa NpomMeXyTOYHOM aTTecTaumm aK3aMeH

13. TpyaoemkocTb No BMAaAM y4e6HOM paboTbl

TpyooemMKocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
3 cemecTp
AyaNTOPHbIE 3aHATUSA 74 74
nekunmn 16 16
B TOM YMcHe: npakTuyeckme
nabopaTtopHbie 34 34
rpynnoBble KOHCYNbTauum 24 24
CamocTosaTenbHasi paborta 34 34
dopma NPOMEXYTOYHOW aTTECTALMNN - IK3aMEH 36 36
UToro: 144 144

13.1. CopepxaHMe QUCLUMNIUHDI

Peannsauus
asgena
HavnmeHoBaHue LI,I/ICpLI,I/II';IlJ'II/IHbI c
Ne n/n pasgena CopepxaHve pasgena aMCunnimvHbl HOMOLLBIO
ANCUUNNNHBI o
OHNawH-Kypca,
QYMK*
1. Jlekuum
MpeomeT n 3agayn LMTONOMMK, OCHOBHbIE 3Tanbl pasBUTUS.
3HayeHne uuTONOMMM B CUCTEME  OMOMOrMYECKUX U
Lintonorus kak MEOMLMHCKUX HayK. YPOBHW CTPYKTYPHO-(PYHKLNOHANBHON OYMK
Hayka. [pegmer, yK. yp PYKTYP y LnTtonorus
opraHmsaumm xmBoro. KneTka Kkak eguHuua CTPOeHus, |
3aja4n, aTansl ("MegunumHckasn
YHKUMOHNPOBAHUA,  pasBUTUS,  BOCMPOU3BEAEHMS U "
pasBuTUS. YPOBHHU < Grnoxmmmns",
1.1 naTonornyecknx M3MeHeHun opraHamoB. KnetoyHaa teopus |
CTPYKTYpHO- MeguuuHckas
_ WU ee OCHOBHble MonoxeHus. KneTkM nNpokapuoT 1 aykapuoT "
dYHKUNOHaNBbHON 7 6rodunsnka”,
(ocobeHHOCTM U pasnuuna B cTpoeHum). O6wmrn nnad |
opraHusaumm XuBoro. MepguuuHckas
CTPOEHUA KNeToK aykapuoT. Bupycbl — HekneTouHas dopma "
KneToyHas Teopusi. KnbepHeTuka)
XW3HW. B3HayeHue UuuTonorMM Ans Haykm W NpakTUKK,
MeaMULMHbI.
CBetoBass WM  3MeKkTpoHHas  Mukpockonus.  MeToabl
KOHTpacTMpOBaHWs B CBETOBOW MUKPOCKOMUMU.
KoHdokanbHas MMWKPOCKOMMSI. LinToxmmnueckue,
OUOXMMUYECKNE U MONEKYNAPHO-LUTONOrMYECKNE METOAbI.
MeToa MUKpOXMpYprMv W KynbTypbl KneTok. KnetoyHas
WHXeHepus. M3oTonHbIn aHanus (meTtog 3YMK
asTopagwuorpacdun). ®pakumoHnpoBaHue KNeToK.
MeToabl Lntonorus
KoHdpokanbHast  mukpockonusi.  Cnocobbl  M3roToBneHus |
LMTONOMMYECKNX N ("MepguumHckas
N npenapaToB B 3aBUCUMOCTY OT Lienen uccnegoBaHus. "
nccneoBaHum. N Grnoxmmmns",
1.2 CTBONOBbIE KNETKW, UX CBOWCTBA WM TUMbl. MHOrOKNeToYHbIE |
CTBOMOBBIE KMETKU U y - MepguuunHckas
OpraHu3mbl pPas3BMBAKOTCA W3 OOHOM CTBOMIOBOM  KNETKM "
MX UCMNOJSIb30BaHNe B Grodhunsnka",
(3uroTbl). KnetouHas anddepeHuMpoBKa Kak npouecc |
ovomegnumHe. N MepguuuHckas
06pa3oBaHMs CneLMann3vpoBaHHbIX KIMETOK U TKaHew, Kak KMBEpHETMKA)"
pesynbTaTt AnddepeHLnansHONn akTUBHOCTU reHOB P
B XOZ€e pasBUTUs. VICTOYHMKN MOnydeHns N 6aHK CTBOJIOBbIX
knetok. OTKpbITUE BO3MOXHOCTU MepenporpaMmmMmMpoBaHus
3pernbIX KNeToK B
nnopunoteHTHole  (koH [apgoH, UWwuHea Amanaka).
Vicnonb3oBaHne CTBOMOBLIX KNETOK B OBriomMeanLnHe.
YnbTpacTpykTypHas YnbTpacTpykTypHas opraHusauma KNeTKu. Obwas OYMK
13 OpraHu3auusi KNneTKN. | XapakTepucTMka W OCHOBHbIE  pasnnuMs  CTPYKTYpbI Lintonorus
' CtpykTypa un pacTuTenbHom W XMBOTHOM kneTkn. Uutonnasma wu | ("MegumumHckas
YHKLUMUN KNETOYHbIX | rmanonnasma. CTpyKkTypa U OyHKUMM KNETOYHbIX MembpaH. Guoxumums",




MeMbpaH. TpaHcnopT BellecTB 4depe3 MembpaHy. OpgHomembpaHHbie | "MeauuuHckas
OpnHomeMbpaHHble, opraHouabl KIeTku: aHAonnasMartuyeckas ceTb, annapart Buodhusnka",
ABYMeMOpaHHbIe 1 ronboKK, NMN30COMbI, NEPOKCUCOMbI, BaKyonu pactutenbHblx | "MeanuunHckas
HemeMOpaHHble knetok. [lonyaBTOHOMHble ABYMeMOpaHHble opraHouabl | KubepHeTuka)"
opraHouabl KreTKu. KNeTkn: MWUTOXOHApWUM U nnactuabl. B MuTOXOHOpMSAxX
Lintockener. 3anucaHa Hawa uctopus. bonesHu yenoseka, CBsA3aHHbIE C
natonornen opraHongos. HemeMOpaHHble KOMMOHEHTHI
knetkn. KneTouHbl ueHTp. Pubocombl. Llutockenet -
ONOpHO-ABUraTenbHas CUCTeMa KNETKU: MUKPOUNaAMEHTHI,
MUKPOTPYBOUKM " NPOMEXYTOYHbIE dunameHTbI.
[MpouncxoxaeHne 3ykapmoTuYecKnx KNeTok.
UHTepdasHoe s4p0 — LEeHTp ynpaBneHusa >XudHenedtenb-
HOCTblO  kneTtkn.  OCHOBHble  3MEMEHTbl  CTPYKTYpbI
WHTepca3HOro sapa: XpoMaTuH (XPOMOCOMBI), SAPLILIKO,
SAOEpHbIA COoK (kapuonnasma), sgepHasi obonoyvka CTpykTypa
N (PYHKUMM HYKNEMHOBbLIX KUCMOT. SpepHas obonoyka u OYMK
NopoBbIiA KOMMMeKC. AnepHo-untonnasmartmyeckne Lintonorus
CrpyKTypa 1 B3aMMOeNCcTBUSA. AaepHbin 6enkoBbIn MaTpuke, namuHa; ux | ("MeanumHckas
CTPYKTYpa W QyHKUMOHANbHOE 3HayeHue. HAgpblwko — Groxmmms",
14 YHKUNN KNETOYHOIO "
sapa opraHoug cuHTesa pvm6ocow|. Ctpyktypa w  yHKUMM Me,CI,VILI,VIHCK?FI
AnpbILKa. SAOpbILKOBBLIN OpraHn3aTop — BMECTUMMLLE FeHOB 6uocmnanka",
pPUB0OCOMHbIX PHK. CtpoeHue reHoB pPHK, | "MeanumnHckas
NoNUUUCTPOHHOCTb. CnHTe3 1 npoueccnHr pPHK. OcHoBHble |  kMbepHeTuka)"
CTPYKTYPHblE  KOMMOHEHTbl W  Tunbl sapbiwek.  Lmkn
N3MEHEHNs1 CTPYKTYpbl SApbILIKa B CBA3U C ero (PyHKUMENR.
Amvnnudumkaums reHos pPHK. Ctpoenune n xumus pubocom y
3yKapuoT 1 NpoKapuoT.
CTpykTypa, YHKUMM W TUMNbl XpoMaTtuHa. JyxXpomMaTvH U
retepoxpomatuH. [lonoBoi xpomaTtuH. CTpyKTypHO -
dyHKUMOHaNbHaa opraHM3aumnsa reHeTu4eckoro matepuana y
npokapuMoT M 3ykapuoT  (CpaBHUTENbHbIN  aHanus).
MN3bbiTouHas OHK. CatennutHas un mukpocatennutHas OHK.
XpomaTtuH. YnakoBka | JvMuHyLmMa XpomaTuHa M XpPOMOCOM, MX buanonornyeckoe
OHK 3HayeHve. YpoBHM komnaktmsaummn [HK aykapuoTnyeckon QYMK
3yKapmnoTHUYECKON KNeTkn B COCTaBe XPOMOCOM. [MCTOHbI M HErmcTOHOBbIE Lintonorusa
KNeTKn B G6enkn: ux ponb B komnaktusaumu [OHK. Hykneocowmsbl: | ("MegunumHckas
15 XpomMocoMax. CTpOeHue, ponb npu  YHKLMOHMPOBAHUN  XpOMaTUHa. Guoxumus",
' CTtpykTypa un HykneomepHasa cubpunna. lNeTtnesBble AOMeHbl XxpomaTtuHa. | "MeguumHckas
YHKUMN XPOMOCOM. | XpOMOMepHas opraHusaumss XpomMocoMm. [1Ba CTPYKTYPHO - 6rodunsnka”,
MeToabl YHKUMOHANbHBLIX COCTOSHUSA, OBe ¢opMbl opraHmsauuu | "MeguuunHckas
XPOMOCOMHOIO XPOMOCOM: WHTepdasHble U MUTOTUYECcKne (MeTadpasHble). | KubepHeTuka)"
aHanuaa. OpraHusaumss metada3HOM XPOMOCOMbI: MSIEYN XPOMOCOM,
LeHTpoMepa, BTOpUYHASA NepeTskka, CyTHUKW, TeroMepbl.
Tunbl MeTadasHbIX XPOMOCOM B 3aBUCUMOCTU OT MOMOXEHUS
LeHTpomepbl. AyTOCOMbI U NOMOBbIE XpOMOCOMbI. KapnoTun.
CoBpeMeHHble MeTOAbl XPOMOCOMHOro aHanusa. Kapuotun
YenoBeka U MeToAbl ero U3yyYeHusl.
KneTouHbin uukn un ero perynaums. LWKNWHBL 1 LMKIWH
3aBMCUMbIE  KMHA3bl - KNoveBble Oenku  perynsumu
KneToyHoro perneHusa. [locneacteus HapyleHUs  3TOro QYMK
KneTo4HbIn umkn u npouecca. lNMonunnonans n nonuteHus. yHKTbI NPOBEPKU Lintonorus
ero perynayus. (checkpoint) u penapauns nospexgenuin OHK. Hapywenusa | ("MeanunHckas
16 lMonuTeHHble perynauum KneTovyHoro uukna u oHkoreHes. [MonuteHus. Guoxumus",
‘ XPOMOCOMbI KakK MonuTeHHbIE XPOMOCOMBI Kak pe3yrnbTaT "cbos” knetoyHoro | "MeguumHckas
pe3ynbTat "c6os” uukna (obpasoBaHve, MopdornorMdeckme O0COBEHHOCTH, 6rodunsnka”,
KNeTO4YHOro uukna. npupoaa nydos, "MeaunumHckas
dYHKUMOHaNbHOE 3HayeHne, BCTPeYaemMocTb B npupoae). | knbepHetumka)"

MMonuTeHHble XpOMOCOMbI — yaobHas mogenb A5 U3yyYeHus
dYHKUMOHANbLHOM opraHn3aLmm XpOMOCOM.




BocnponsseaeHue
KneTok. Mutoas.
MNaTonorum mmtosa n
MX NOCneacTBus.

[eneHve npokapunotnyecknx knetok. Cnocobbl aeneHus
aykapuoTudeckux knetok. Mwutos. O3Bonwouus  MuTo3a.
HapyweHua mutosa m ux nocneactsmd. AmMuntos. Mewnoas.

Menos. kak Menos npeflwecTsyeT Mpoueccy MNOSIOBOro pPas3MHOXEHMUS

MexaHu3M 3yKapuOTMYECKUX  OpraHM3MOB W  MEeXUT B  OCHOBE QYMK
pekoMOBUHaLmmn n POpMMPOBaHUSA MOJSIOBLIX KNETOK (raMeT). YHUBepcanbHOCTb Lintonorus
peaykuumn Ymcna mMenosa u ero atanbl. CTagun merosa. CuHantoHeManbHbi | ("MeguumHckas

17 XPOMOCOM Npu komnnekc. KpoccuHroep n ero 3aHayeHne. XpomMocoMbl Tvna onoxumms",

’ dopmMmmnpoBaHnn “namMmnoBbIx LWeToK”. Pasnuunsa mexay Meno3oMm u Mntosom. | "MeguuumHckas
NONOBbIX KMETOK. Tunel menosza. Cnopo- u rametoreHe3. [ameToreHes vy Buodhusnka",
ameToreHes y yenoseka. CnepmartoreHe3 u oBoreHe3. [lonosble knetkn | "MeguuunHckas
yeroseka. yenoseka. OnNnogoTBOpEHME — HauvamnbHbIN 3Tan pasBuTusa | KnbepHetuka)"
XpOMOCOMHbIe HOBOro opraHuama. llatonormm menosa (MPUYMHBI, TUMbI W
bonesHu Yenoseka, nocneacTeus). XpOMOCOMHbIE 6onesHu yeroBeka.
06yCcnoBneHHbIe NameHeHns kapuoTuna, OOyCrnoBreHHble MaToNorMsamMm
HapyLleHUAMU Menosa
Menosa.

MaTonorus, ctapeHne M cmepTb KreTkn. CTPYKTypHbie U
dYHKUMOHANbHbLIE  M3MEHEHUSI  KNEeTOK W OTAEeNbHbIX
KNETOYHbIX KOMMOHEHTOB B MpoLeccax pPeakTUBHOCTUM MU 3YMK
Peakuns kneTok Ha aganTtauun. Peakumsi kneTkn Ha noBpexgarolime pakTopbi: Luronorus
BHELLUHNE Koarynsaumsi XxpomatuHa, NUKHO3, oparMeHTaumst aapbilika u ("MeuumHcKas
BO3JENCTBMS. ap. NameHeHne CTpyKTypbl OpraHovMaoB Mnpu NoBpeXaeHun "
onoxumms",

1.8 AMonTo3 N HeKPo3 — knetkn.  [ductpocuma. Hapywenne  auddepeHumpoBku "MeanumHcKas
ABa BapuaHTa Lintonormna onyxoneBoro pocTta KneTok. ANonTo3 n HEKPO3 — B1ochmanka”
KNeTo4YHON cMepTu. ABa BapuaHTa KMNeToYHOW cMepTu. ANOnTo3 — reHeTUYecku "Me,CI,I/ILI,I/IHCKa’FI

3anporpaMmupoBaHHasa cMepTb KneTku. NpumMepbl anontosa kMGEpHETMKA)"
W UUTONOrMYeckue Mpu3Hakm ero nposiBMEeHUs; Kroyesble
Genkn anonto3a. buonornyeckas ponb anonto3a B
MHOIOKNETOYHOM OpraHu3Me.
2. llabopaTopHble 3aHATUS
Lintonorusa kak LUntonorua — Hayka o kneTtke. [puHUMN cMCTEMHOro aHanusa
Hayka. pegmer, B W3Yy4YEeHWUU CTPYKTYPHO-(PYHKLUMOHANBHOW oOpraHusaumm u
3agayuu, aTansl XN3HEOEeATENbHOCTY KIETOK.
21 pasBuTUS. YpPOBHU i
CTPYKTYPHO-
dYHKLUMOHaNLHON
OpraHun3aLumm XuBoro.
KneTtoyHas Teopus.
CeeTtoBass MUKpoOCKONUS (YCTPOWCTBO, TuMbl, OMNTUYECKUE
OaHHble, npaBuna paboTel C MuKpockornom). MeToapl
MeTopp! LMTONOrMYeCckUX nccnepoBaHun. Linto- u ructoxmmmnyeckue
meToabl. OcBoeHMe MeToda MPUroTOBMEHUS U OKpacku
LMTONOMrMYECKUX
N Ma3KOB KpPOBM >KMBOTHbIX. AHanuM3 npenapatoB KpOBU
2.2 viccrienoBaHni. nabopatopHOW  Kpbicbl M 4YenoBeka. OnpepeneHue -
CTBONOBbLIE KNETKN 1 o .
X Mcnonb3oatve g | TEVKOUMTapHON dopmynbel. MeTtoabl KOHTpacTMpoBaHus B
BroMeMLIHE. CBETOBOM MMUKPOCKOMMMU. KOHCI:)OKaJ'IbI:IbII/I MUKpOCKON Ansi
LMTONOMMYECKNX nccnegoBaHum. M3mepeHne
MUKPOCKOMUYECKNX OOBEKTOB. ONEKTPOHHAs MUKPOCKOMMS
KaK MeToA LIMTONOrMYECKNX NCCneaoBaHuin.
YnbTpacTpyKkTypHas OCOBEHHOCTN CTPOEHUS XKMBOTHOW U PACTUTENbHOMN KIETOK.
opraHusauus kneTkn. | PasHooOpasvme  Mopdonormm  KNeTok  YeroBeka  Kak QYMK
CTtpykTypa u OoTpaeHne Nx pyHKUMOHaNbLHOW cnelunanusaumn. Lntonorus
PYHKUUN KNETOYHBIX | YNbTpacTpyKTypHas opraHmsauus KNETKN aykapwot | ("MeguuuHckas
53 MeMbpaH. (ogHOMeMOpaHHble, [BYyMeMOpaHHble W HeMeMOpaHHble Groxmmms’",

’ OpHomembpaHHbIe, opraHouabl KrneTky; chneumManusmMpoBaHHble CTPYKTypbl U | "MeguuuHckas
ABYMeMOpaHHbIe U opraHennbl KnNeTku). PelleHne cutyaunoHHbIX 3a4au. 6rodunsnka”,
HemeMOpaHHble Tekywaa  aTttectauma  Net no Temam: «Metogbl | "MeauumHckas
opraHouapl KIeTKu. LMTOSNOMMYECKNX nccnegoBaHuny, «CTpyKTYypHO- | KMBepHeTuka)"
Lintockener. dyHKUMOHaNbHasa opraHMsaums KNneTkmy.

CtpykTypa un WHTepdasHoe A4p0 - LeHTp yrnpasneHus
2.4 YHKUUN KNETOYHOrO | XU3HEOEeATENbHOCTbO  KNeTkn.  OCHOBHbIE  3rIEMEHTbI -

anpa

CTPYKTYpPbl MHTEpPdasHOro sgpa: XpOMaTuH (XpPOMOCOMbI),




AOPbLILLKO, Kapvonnasma, saepHas obornodyka. OnpegeneHve
A0PbILLKOBON aKTUBHOCTM.

CTpyktypa M YHKUUMM  MUTOTUYECKUMX  XPOMOCOM.
OsHakomneHve C TunamuM MeTadasHblX XPOMOCOM, WX
CTPYKTYpOW. AHanua nosiMmopduamM 4Yucna, Mopdgonorum,
CTPYKTYPbl MWTOTUYECKMX XPOMOCOM Yy pasHblX BMOOB
XXMBOTHbIX U pacTeHui. lNMoHATHe o kapuoTune.

KaproTtun yenoBeka n metodpl ero m3ydeHus. [deHBepckas

X Knaccudukauma  XpoOMOCOM  4erioBeka Ha  OCHoBe
poMaTuvH. YnakoBka
HK UCMNOMb30BaHNS  PaBHOMEPHO  OKPALLUEHHbIX  XPOMOCOM.
. N3ydyeHne kapuotuna wu  cuctemaTusaums  XpOMOCOM
3yKapuoTmnyeckon
KIETKU B yernoBeka Ha OCHoBe MeToga AuddepeHumansHoro
XPOMOCOMAX. okpawmsaHus (Mapwxckaa knaccudpukauus). OnpegeneHve
2.5 CrpyKTypa OCHOBHbIX NapamMeTpoB XPOMOCOM YerioBeka MU cocTaBrieHne -
namorpammbl. OcBoeHue 3anucu nokanusauum
OYHKLUN XPOMOCOM. 9
MeTonb! onpegeneHHbIX CermMeHToB Ha mMeTadasHoun
XPOMOCOMHOTO andpdepeHunanbsHO  OKpalleHHOW XPOMOCOMEe  YeroBeka.
AHASNZA. N3yyeHne Kapuotuna ¥ AMarHoCTMKa HacneACTBEeHHbIX
3aboneBaHnii YenoBeka C MCMNOMb30BaHNEM COBPEMEHHbIX
MOMEKYNAPHO-LUUTOreHeTUYECKNX MeToA0B (FISH -
mbpuansauns, CcnekTpanbHOe KapuoTunupoBaHue u Aap.).
[MonoBon xpoMaTuH M €ro UCrnornb3oBaHue Ansi ANarHOCTUKM
nona W aHoManuMh B CUCTEME MOMOBbIX XPOMOCOM.
OnpegeneHne nonoBoro XpoMaTuHa. PeweHune
CUTYaLMOHHbIX 3a4aM.
KnetouHbin umkn wn ero perynsaumsa. OnpegeneHue QYMK
KneTouHbIn umkn un MUTOTUYECKOWN aKTUBHOCTMW. OsHakomneHve c LnTtonorus
ero perynayus. 0COBGEHHOCTAMM CTpOeHus n dyHKUMOHNpoBaHusa | ("MeaunumHckas
26 lMonuTeHHble NONUTEHHbLIX XpomocoM. Tekywasa aTtrectaums Ne2 no Guoxumus”,

' XPOMOCOMbI Kak Temam: «CTpyktypa UM  QYHKUMM KIeToyHoro sgpa», | "MeauvumHckas
pesynbTat "cbos” «CTpykTypa MUTOTUYECKUX  XPOMOCOMY, «Kapnotnn 6uocumanka”,
KNEeTOYHOro uukna. YyernoBeka U MeToAbl ero udyyeHusi», «Knetounblii umkn n ero | "MeguunHckas

perynsaumsy. knbepHeTmka)"

Bocnpowuseenenue Mwuto3 — yHMBepcanbHbIi Cnocob AeneHuss CoMaTU4eCKMX

KneTtok. Mutos. KNEeTOK 3yKapuoTUYECKUX OpraHM3MoB. HapyLueHnss muTtosa u

Matonorum mmto3an | ux nocneacTeusa. [llonunnovamss K aHeynnouagust  Kak

WX NOCneacTBuS. pe3ynbTaT HapyLleHns pacxoXgeHuss XpoMOocoM B aHadase

Menos. kak MUTO3a. QHAOMUTO3. OLieHKa NPOXOXAEHUSA MUTO3a B HOpME

MexaHu3m W npyv pasnuyHblX natonornsx. MwukposigepHbln  TecT QYMK

pekoMOBUHaL M n OyKKkanbHOro 3NUTENUA pPOTOBOW MONIOCTU YenoBeka AN Lntonorus

pegykuuu vyucna OLEHKN KNEeToYHoro romeocTtasa opraHusma. PeweHve | ("MeguuuHckas
27 XPOMOCOM Npu CUTYaLMOHHbIX 3a4au. Guoxumus",

’ dopmMmnpoBaHmnn Merno3s  (Tunbl, cTaguu, Ouonorumdeckoe  3HadeHue). | "MeguumHckas
NOJSIOBbLIX KMETOK. CpaBHUTENbHAA XapakTepuctuka MUTO3a UM MeKno3a. 6rodunsnka",
lameToreHes y OnpepgeneHue ctagun merosa. CnepmartoreHes u osoreHes y | "MeauunHckas
Yyernoseka. yenoseka. [Tonosble knetTkn. ONNOAOTBOPEHNE — HavYanbHbIA | knbepHeTuka)"
XpOMOCOMHbIE aTan pa3BUTUSA HOBOro opraHu3ma. lMaTtonorum menosa n umx
bornesHu Yenoseka, nocnegcteusd. OueHKa pasnuyHbIX MaTonorMm Mmenosa.
06ycnoBneHHbIe M3meHeHus kapuoTuna, OOYCNoBMNEHHbIE NATONOMMSAMMU
HapyLleH1ammn mMenosa. PelleHve CUTyauUMOHHbIX 3agday. XPOMOCOMHbIE
Meno3sa. BonesHun Yenoseka U X LMToAMarHOCTMKa.

OnpepgeneHne OCHOBHbIX UUTOMOMMYECKUX XapaKTepucTuK
Peakuus kneTok Ha anonTtosa " Hekposa (cBeToonTUYECKUN "
BHELLUHNe yNbTPaCTPYKTYPHbIA ypoBeHb). Tekywiasa atrectauma Ne3 no

28 BO34EeNCTBUS. TemaMm: «BocnpoussegeHne knetok. Mwuto3», «Mewnoas. i

AMonTo3 N HeKpPo3 —
ABa BapuaHTa
KNeTo4YHON CMepTH.

CnepmaToreHe3 1 OBOreHe3 Yy 4eroBeka», «XpPOMOCOMHbIE
GonesHn  4YenoBeka, OOYCMOBMNEHHblIE  HapyLlEHUAMU
merno3ay», «LlMTonornmyeckue xapakTepucTukM anonto3a U
HeKkpo3ay.




13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUAbI 3aHATUA

Buabl 3aHATUN (KONTMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
['pynnoBble CamocTtosATenbHas
n/n (pasgena) oucumnmmHel Jlekuun JlabopaTopHble Bcero
KOHCynbTauum paboTta
1 Lintonorus Kak Hayka.
Mpeamer, 3agauyn,  3Tansbl
pasBuUTUSA. YPOBHU CTPYKTYPHO- > i > > 6
PYHKLMOHaNbHOM
opraHusaumm XWBOrO.
KneTtoyHas Teopus.
2 MeToabl _umTonormdeckmx 5 4 8 8 22
nccnegoBaHum
3 CTpyKTYpHO-(DYHKUMOHanNbHas
opraHusauus KNneTKu.
KneTtouHble MeMbpaHbl. > 2 2 2 8
CrtpykTypa " dyHKUUN
opraHongos KNeTKu.
LinTockener.
4 CTtpykTypa " dYyHKUUN
KNneToyHoro sapa. YnakoBka 2 4 2 2 10
[OHK B xpomocomax.
5 CTtpykTypa " dDyHKUUN
XPOMOCOM. KapnoTtun
yeroseka. CoBpeMeHHble 2 4 6 6 18
MeToAbl XPOMOCOMHOTO
aHanusa.
6 KnetouHbin  umkn  un  ero 5 > 5 5 8
perynayus.
7 Bocnpoussegexuve KINeToK.
MwuTtos. lNaTonorum muTo3a WU
ux nocnencteuda. Mewnos. «kak
MexXaHu3M pekoMOuHaummM u
pegykuun  4mcria  XpoOMOCOM
npun dopmMMpoBaHMM MNOMOBLIX 2 6 10 10 28
KNeToK. lameToreHes y
yenoseka. XpOMOCOMHbIE
bonesHu YyenoBeka,
06ycnoBneHHbIe
HapyLleHaMuU Menosa.
8 Peakumsa kneTok Ha BHeLLHWE
BO34ENCTBUSL. AnonTo3s 7] > > > > 8
HEeKkpo3 — [OBa BapuaHTa
KNETOYHON CMEpPTH.
OKk3ameH 36
NToro: 16 24 34 34 144

14. MeToan4yeckue ykaszaHus Ans ody4aroLWmMXCcA No 0OCBOEHUIO AUCLUMNIIUHbI:

Mporpamma gucuUMNIMHBI NpegycMmaTpvBaeT MpoBedeHMEe NEKUMOHHbIX W nabopaTopHbIX
3aHATUA. JIEKUMOHHBLIM  MaTepuan packpbiBaeT OCHOBHble TEOpeTMYeckne BOMPOChbl  AaHHOM
auncumnnuHel. JlabopatopHble 3aHATUA obecneynBaloT (opmupoBaHMe HeOBXOAMMbBIX YMEHUA W
HaBbIKOB (B pamKax COOTBETCTBYIOLLUMNX ANCLMNIIMHE KOMNETEHLMI).

Ha nabopaTopHbiX 3aHATUAX perynspHO MNpPOBOAMTCA OMNPOC MO TEeOpeTUYEeCcKUM BoMpocam
n3yvyaemMbix TeM, pas3dbmparoTca CUTyauMoHHbIE 3afaun, BbIMOMHAKTCA nabopaTopHble 3agaHus. B xoae
BbINOSNIHEHNST NabopaTopHbiXx paboT cTyaeHTbl npuobpeTaloT HaBblkM ObpalleHus ¢ Guonormyeckumm
ob6bekTamu, nabopaTtopHbiM 060OpPyAOBaAHMEM U MHCTPYMEHTApUEM, CaMOCTOSTENIbHO OCYLLECTBIAIOT
9KCMEPUMEHTbI, PErNCTPUPYIOT, aHanM3MpyrT W  WUHTEPNPETUPYIOT pesynbTaTbl  LMTONOMMYECKUX
nccneposaHnin. Pesynbtatbl nabopaTopHon paboTbl odhopmrsioTca B pabodven TeTpagu CTygeHta B
BMOE PUCYHKA, pacyeToB, cocTaBneHuss Tabnuu, BbIBOAOB. B koHue nabopaTopHOro 3aHAaTuS
pe3ynbTaTbl paboTbl 4OKNaAbIBAOTCA npenogasaTento, npu HeobxoammocTn obeyxaatoTcsa B rpynne. B
crniydyae nponycka nabopaTOpHOro 3aHATUSI CTYAEeHT 00s3aH ero CcamoCTOSTENbHO BbINOMHUTL MOA




KOHTponem npenogasaTens Bo BpeMsi MHOMBUAYaNbHbIX KOHCYbTaLWi.

BbinonHeHne camoctoaTensHon paboTel (CP) npegnonaraet kadeCTBEHHY NOArOTOBKY KO BCEM
BMAAM 3aaHuI: OCBOEHME TEOPETMYECKOro MaTepmana B npouecce NEKUMOHHOro Kypca; NOAroToBKY K
nabopaTopHbIM 3aHATUAM (OCBOEHME Teopwun BOMPOCA; BbINOMHEHME 3adaHuKr, MpegyCMOTPEHHbIX
nporpaMmmori nabopaTtopHOro NpPakTUKyma); K TeKywemMy KOHTPOMK 3HaHUMM U K ak3ameHy. CTyaeHTbl
CaMOCTOATENbHO npopabaTbiBalOT U yCcBavMBalOT TeOpPEeTMYEeCKMe 3HaHUA C  UCNOSib30BaHWEM
pekoMeHOOoBaHHbIX npenogaBateneMm y4ebHon nutepaTypbl U 3NEKTPOHHbIX pecypcoB (NYHKTbl 15 u
16), paboTbl C TEKCTOM KOHCMEKTa NEKUUN, a Takke Npe3eHTaunmn NEKUMOHHbIX 3aHATUN, KOTOpble
pasMeLleHbl B 3NeKTPOHHOM y4yebHo-meToaudeckom komnnekce (YMK) no aucumnnuHe «Lntonorna»
(https://edu.vsu.ru/course/view.php?id=3173).

B npouecce camocTosATENbHON MOArOTOBKM MPWU OCBOEHUM OUCUUNIMHBI CTYAEHT CHadana
N3y4yaeT OCHOBHYIO NnuTepaTtypy, a 3aTeM — OONOSHUTENbHYI, YTO cnocobecTByeT Gonee rnybokomy
ocBoeHuMto MaTepuana. [lpy nogrotoBke K nabopaToOpHbIM 3aHATUSIM, TecTaM W 3K3aMeHy
Heob6XxoOMMO MONb30BaTbCA Mpe3eHTaunMsaMN NEKUUOHHbIX M nabopaTopHbIX 3aHATUIA, KOTOpble
pasMeLleHbl B 31IEKTPOHHOM y4yebHO-MeToan4YEeCKOM Komnnekce
(https://edu.vsu.ru/course/view.php?id=3173).

KoHTponb pesynbtatoB CP oby4darolwmxcs nNpoBoAUTCA B Xo4e npoBedeHus nabopaTopHbIX
3aHaTMK (OMpoc, BbIMOMHEHME M cAada nabopaTopHbIX paboT, pelleHMe CUTyauMOHHbIX 3agdad) u
TeKyllen aTTecTauum (BbINOSMIHEHME KOHTPONbHbLIX PaboT M TeCTOBbIX 3adaHui). Tekywias aTtrectauums
obecneyrBaeT NpPoBEpPKy OCBOEHUS y4ebHOro martepuana, npuobpeTeHnss 3HaHUN, YMEHUA N HaBbIKOB B
npouecce ayauTOpHOW 1 CAMOCTOATENBHOM paboThl.

Mpn HeobxooMMOCTM y4ebHbIM Npouecc peanudyeTcs ¢ NPUMEHEHNEM 3NEKTPOHHOrO oby4veHus
N ONCTaHUMOHHbIX obpasoBaTtenbHblx TexHonormn (JOT) Ha nnatdopmax Moodle (https://edu.vsu.ru),
BI'Y «OtkpbiToe o6pasoBaHue» (https://openedu.ru/university/vsu/). B aTtom cnyyae nekuum wu
nabopaTopHble 3aHATMS NpoBOAATCA B pexume «BuoeokoHdepeHumsi», nocne 4ero CTyaoeHT
npeaocTaBnseT npenogaBaTento KOHCMEKT 3aHATUSA, BbIMNOMHAET TECT, UK KOHTPOnbHy paboty. Mpu
ncrnonb3oBaHun LOT o6y4yaroWUNCss CaMOCTOATENBHO MNPOCIYLWIMBAET OHMAWH-KYPC, COoOepXallni
NEKUMOHHbIN 1 nabopaTopHbI Matepuan, BbINOMHAET 3a4aHns Ans CaMONpoBEpKX, a 3aTeM npoxoauT
NMPOMEXYTOYHbIN KOHTPOMb 3HaHWI NO MaTepuanamM OHnanH-Kypca.

OO6y4yeHne nul, C OrpaHUYEHHbIMWU BO3MOXHOCTAMW 340POBbsSi OCYLLECTBNAETCS C Y4EeTOM WX
MHOMBUAYANbHbBIX MCUXOPU3NYECKNX OCOBEHHOCTEN U B COOTBETCTBMM C MHAMBMAYAITbHON MPOrpaMmon
peabunutaumn.

Ona nuy ¢ HapyweHnem cnyxa nHdopmMauma no ydyebHom aucumnnuHe (y4ebHo-meToauveckoe
nocobne no kypcy «Lwutonorma», ocHoBHas w [ONOMNHWUTENbHAs nuTepaTtypa, Npe3eHTaumm K
nabopaTopHbiM  3aHATUAM) pasMelleHbl B 3NIEKTPOHHOM  y4ebHO-MeToaANYEeCKOM  KOMIeKkce
(https://edu.vsu.ru/course/view.php?id=3173). Ha NeKLMOHHbIX 3aHATMAX U NabopaToOPHbIX 3aHATUSX NPU
HeobXxoOMMOCTM  [ONycKaeTCa MPUCYTCTBME acCUCTEHTa, a TaK Xe, CypaonepeBOOYUKOB U
TudnocypaonepeBoaUYNKOB.

lMpomMexyToyHass aTTecTauusa Ons Nuy C HapylweHusIMKM cryXxa npoBOAUTCA B MUCbMEHHOWN
dopme, npu 3TOM MCMONb3ylTCA 06LWMe Kputepun oueHuBaHus. [lpu HeobxoammocTwn, Bpems
NOArOTOBKM Ha 9K3amMeHe MOXeT ObiTb yBENMUYEHO.

Ona nuy Cc HapyleHneM 3peHus OonyckaeTcs ayauarnbHoe npenocTaBneHne MHgopmaumm
(Hanpumep, ¢ MCMNOMb30BaHNEM NPOrPaMM-CUHTE3ATOPOB peyn), a TaK XXe UCMNOSb30BaHMe Ha NeKumsix
3BYKO3anuCbIBaKOLWMNX YCTPOUCTB (OUKTOOHOB M T.4.). Ha NEeKUMOHHbIX 3aHATUSX 1 nabopaTopHbIX
3aHATUAX NPU HEOBXOANUMOCTU JOMNYCKAeTCA NPUCYTCTBUE acCUCTEHTA.

Mpy npoBeAeHMM NPOMEXYTOYHOW aTTecTaumm Ans nuy ¢ HapyleHWeMm 3peHnst TECTUPOBaHMe
MoxeT ObiTb 3aMeHeHO Ha YycTHoe cobecegoBaHuMe no BornpocaM. [lpy HeobxoouMocTW, BpeMsi
NMOArOTOBKM Ha 9K3amMeHe MOXeT ObiTb yBENUYEHO.

Jluua ¢ HapylweHusMn OMopHO-ABMraTenbHOro annapata C Y4eTOM COCTOSIHUS UX 340pOBbsi
YacTb 3aHATUIA MOXET OblTb peanu3oBaHa AWUCTAHLMOHHO C UCMONb30BAHWEM 3NIEKTPOHHOIO y4ebHOo-
meTogudeckoro komnnekca (https://edu.vsu.ru/course/view.php?id=3173). Ha NeKUMOHHbIX 3aHATUSX U
nabopaTopHbIX 3aHATUAX NPU HEOBXOAMMOCTM OOMNyCKaeTCa NPUCYTCTBUE accucTeHTa. [NpomexyTovHas
aTTecTaums Ogns NuL, C HapyLeHUSMW OrMopHO-ABUraTenlbHOro annapata npoBOAUTCA Ha o6LmX
OCHOBaHMsX, NPU HeobxoaANMMOCTU NpoLeaypa 3K3aMeHa MOXET ObITb peannsoBaHa ANCTAHLUMOHHO.



https://edu.vsu.ru/course/view.php?id=3173
https://edu.vsu.ru/course/view.php?id=3173
https://edu.vsu.ru/
https://openedu.ru/university/vsu/

15. MMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW §nUTepaTypbl, PECypCoOB WHTEpPHEeT,
HeoOXxoauMbIX AN OCBOEHUA OUCLMNIINHDI

a) ocHOBHas nuTeparypa:

Ne n/n NcTouHuK
AdvaHacbkes 0. W. M'nctonorus, ambpuonorus, uutonorus / KO.U. AdaHackes, H.A. FOpuHa, E.®. KotoBckui n
1 ap.. - M. : TOOTAP-Meaua, 2016. — 800 c.// N3paTtensctBO «KOHCYNbTaHT CTyAeHTa» : 3aNEKTPOHHO-

ounbnmnotedHasa cuctema. — URL: http://www.studmedlib.ru/ru/book/ISBN9785970436639.html
Bonuyk H. B. 'mctonorus, ambpuonorus, uutonorus / H.B. Bonyyk, P.P. Ucnamos, 3.I'. Ynymbekos, 10.A.

2 Yenbiwes. - M. : TOOTAP-Megwna, 2016. — 944 c.// sagaTenbcTBO «KOHCYNbTaHT CTyAEHTa» : 9NEeKTPOHHO-
onbnmoTeyHas cuctema. — URL: http://www.studmedlib.ru/ru/book/ISBN9785970437827.html
3 BepewaruHa B.A. Lintonorus / B.A. Bepewaruna. — M. : isagatenbsckun ueHTp "Akagemus”, 2012, — 172.
0) fononHuTenbHaga nuTeparypa:
Ne n/n MCTOYHUK
4 Honkosa H.B. Liutonorus, ructonorus n amépuonorus. llabopatopHeivi npaktukym / H.B. [oHkosa, A.HO.
CaBenbeBa. - apgatenbcto "MlaHb", 2014. — 144 c. https://e.lanbook.com/book/50687#authors
MawkumHa O.C. OcHOBbI MEAMLMHCKOM LiMTonoruu : yuebHo-metogmyeckoe nocobue anga sysos / O.C.
5 MawwkuHa, A.B. KoknHa, B.H. lNonos.— BopoHex : N3gatenbckuit gom BIy, 2017 .— 113 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf>
BbikoB B.J1. Lintonorus u obwas rucronorns. dPyHkUmoHanbHas Mopdorornsi KNeTok U TkaHew Yenoseka / B.J1.
6 Beikos. — CI6. : COTUC, 2002. — 237 c. http://uchebka.biz/library/histology/46-citologiya-i-obschaya-
gistologiya-bykov-vl.
7 BopcaHoBa C.I". MeguuuHckas untoreHeTtuka / C.I'. BopcaHoBsa, FKO.B. FOpos, B.H. YepHbiwos. — M. :
MEOMPAKTUKA - M, 2006. — 300 c.
8 Kanaes B.H. MukposinepHbI TeCT OykkanbHOro anuTenus potosow nonoctu Yyenoseka / B.H. Kanaes, M.C.
HeuaeBa, E.A. Kanaesa. — BopoHex: MzgaTtenbcku gom BIY, 2016. — 136 c.
9 Kopsikos [.E. Xpomocombl. CTpykTypa u dpyHkumm / [.E. Kopsikos, U.®. Kumynes. — HoBocunbupck : M3g-so CO
PAH, 2009. — 258 c.
10 Myuwkambapos H.H.MonekynsapHas 6uonorus. BeBegeHvne B MONEKynApHYIO LMTonoruno u ructonoruo / H.H.
Myuwkambapos, C.J1. KysHeuos. — M. : OO0 «MegununHckoe nHdopMaumnoHHoe areHTcTeoy, 2016. — 664 c.
11 Py6uos H.B. Xpomocoma yenoBeka B YeTbipex namepenusix / H.b. Py6uos // MNpupoaga. — 2007. - Ne 8. — C. 3—
10.
12 CoBpeMeHHble NpeaCcTaBneHnst 0 CTPYKTYPHOW opraHu3aumm xpomaTuHa / A.B. Unotosckuia v ap.] //
Lintonorunsa. - 2012. — T. 54, Ne 4. — C. 298-306.
13 LinTonorns ¢ ocHoBaMu naTonornu kneTkm : yuebHoe nocobue ans sysos / O.I. Bacunbes [n gp.]. - M. :
3oomegnut, 2007. — 230 c.
14 Ynawwuk B.C. CtBonosble kneTku n gusmotepanus/ B.C. Ynawuk // HoBocTn Meguko-6mMonornyeckmx Hayk. —
2017.—-T. 15, Ne1. — C. 77-84. https://elibrary.ru/contents.asp?issueid=1882914
15 Yenuos KO.C. BeeaeHue B knetoyHyto 6uonoruio / KO.C. YeHuos. — M. : AkagemkHura, 2005. — 493 c.
16 Aprun C.B. 2014. O umTtonornyeckon guarHoctuke / C.B. ApruH // Lntonorus. — 2014. — T. 56, Ne 12. — C. 933-
934.

B)MHGOPMaLIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (ouumnanbHble peCYpChbl MHTEPHET)®:

Ne n/n Pecypc
17 | UuTonorus: anekTpoHHbIA y4eBHO-MeTOaNMYECKMI Komnnekce. - https://edu.vsu.ru/course/view.php?id=3173
18 OneKkTpoHHbIN KaTanor Hay4Hoi 6ubnnoTekn BopoHeXckoro rocyapcTBEHHOroO yHUBepcuTeTa. — http://

www.lib.vsu.ru

19 | OBC OnekTpoHHasa 6ubnunoTeka TexHmnyeckoro Bysa. — URL: http://www.studmedlib.ru

20 | http://www.studmedlib.ru/ KoHCynbTaHT cTyaeHTa. ONekTpoHHas 6ubnnoteka MeanLUmMHCKOro By3a

21 | eLIBRARY.RU — Hay4yHas anekTpoHHas bubnuoTteka

16. NMepeyeHb y4e6HO-MeTOANYECKOro oGecneyeHns AnA caMoCToATeNbLHOW paboThl (

Ne n/n MCcTOYHMK
MawkuHa O.C. OCHOBbI MEOVLMHCKON LUTOMNOMMK ; y4ebHo-meTogudeckoe nocobme ans sysos / O.C.
1 MawkuHa, A.B. KoknHa, B.H. Nonos.— BopoHex : sgaTtensckuit gom BIY, 2017 .— 113 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf

17. OOpa3oBaTesfibHble TEXHOSNIOMMKU, MUCNOfib3yeMble NpU peanusauum Yy4ebHOWM
AUCLUMNSINHBI, BKIOYas AUCTaHUMOHHble obOpa3oBatenbHble TexHonoruu (AOOT,
aneKkTpoHHoe oby4veHue (J0), cmewaHHOe 06y4eHue):

Mpn peanusaumMm OUCLUMNIIMHBI  MUCMOMb3YIOTCA  3ANIeMEHTbl  3NEKTPOHHOro  obydeHus w
OUCTaHUMOHHbIe  obpasoBaTenbHble TexHosnorun (OOT). [porpamma Kypca peanuayetcd C



http://www.studmedlib.ru/ru/book/ISBN9785970436639.html
http://www.studmedlib.ru/ru/book/ISBN9785970437827.html
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
https://e.lanbook.com/book/50687#authors
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf
http://uchebka.biz/library/histology/46-citologiya-i-obschaya-gistologiya-bykov-vl
http://uchebka.biz/library/histology/46-citologiya-i-obschaya-gistologiya-bykov-vl
https://elibrary.ru/contents.asp?issueid=1882914
https://edu.vsu.ru/course/view.php?id=3173
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.google.ru/url?q=http://elibrary.ru/&sa=U&ei=bunoTpvtEcrssgbTpaTCBw&ved=0CA4QFjAA&usg=AFQjCNHHzCTFKL5pvZrnvYq4_hLb6_WKeA
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf

npumeHeHnem YMK «Uutonoruna» (https://edu.vsu.ru/course/view.php?id=3173).

18. MaTepmnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHas ayauTopus Ansi npoBeAeHUA 3aHATUN JIEKLLMOHHOTO TUNa:
crneumanuanpoBaHHaa mebenb, npoektop ACER x115 H, HoytOyk Lenovo B590 c
BO3MOXXHOCTbIO MOAKMOYEHNs K ceTu «/HTepHeT», 3KpaH HacTeHHbl Digis optimal,
WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowaab
YHuBepcutetckas, a.1,
nom.l, ayg. 190

YyebHasn ayauTopusa AOnNA  NpoBeOeHUss 3aHATMW  CeMMHapCcKoro Tuna
(nabopaTtopHble 3aHATUA), ONs NPOBeOeHUsi rPynnoBbIX U UHAMBUAYANbHbIX
KOHCYNbTaUUN, TeKYLLEero KOHTPOJISi U NPOMEXYTOYHOM aTTecTauum:
crneumanuaupoBaHHaa mebenb, npoektop NEC V281W, akpaH HacTeHHbin Digis
optimal, HoyTByk Lenovo B590 ¢ BO3MOXHOCTbIO MOAKMIOYEHUSA K ceTn «HTepHeT»,
WwKkad C BbITSXKHbIM YCTPOMCTBOM Marbiid, Mukpockonsl ("Mukmen-1", Primo Star,
"Mukmen-6", Mukmen 2, Mukpomepg, 3 Bap. 3-20, Carl Zeis s ), WinPro 8 RUS Upgrd
OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

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

AvcnnerHbIn  Knacc, ayauTopus AnNA  NpoBeAeHUA  TPYMNOBbIX WU
MHAUBMAYaNbHbIX KOHCYNbTaLui, NOMeLLeHNe ANA CaMOCTOATENbLHOW paboTbi:
creumanmanpoBaHHas mebernb, KoMnbloTepbl (cuctemHbii 6nok Intel Celeron CPU 430
1.8 GHz, moHuTtop Samsung SyncMaster 17) (12 WwT.) ¢ BO3MOXHOCTbIO NOAKMIOYEHMS
K ceTn «IHTepHeT»

394018, r. BopoHex,
nnowlaab
YHuBepcutetckas, g.1,
nom.l, ayg. 67

KomnbloTepHbIn  Knacc, ayauTopus AnA  NpoBeAeHUA  TFPynnoBbiX U
MHOMBMAYaNbHbIX KOHCYNbTaLUW, NOMELLEHMe ANsl CAaMOCTOATENIbHOW paboThbi:
cneumanuanpoBaHHasa mebenb, KoMnbloTepbl (cucteMHbin 6nok Pentium Dual Core
CPU E6500, moHutop LG Flatron L1742 (17 wT.) C BO3MOXHOCTbIO MOAKITHOYEHUSA K
cetn «VHTepHeT»

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

KomnbloTepHbIN Knacc, nomelieHme Ans caMocTosATeNIbHOM paboTbi:
cneumanuaupoBaHHaa mebenb, komnbioTepbl (cuctemHbin 6nok Intel Core i5-2300
CPU, monutop LG Flatron E2251 (10 wT.) ¢ BO3MOXHOCTbIO MOAKMIOYEHUS K CeTU
«NHTepHeT»

394018, r. BopoHex,
nnowagb
YHuBepcuteTtckas, g.1,
nowm.l, ayg. 40/3

MomelleHMe AnNA xpaHeHUsi U nNpodunakTuyeckoro oécnyxumBaHus y4ebHoOro
obopyaoBaHuA:

crneumanuanpoBaHHaa mebenb, npoektop ACER x115 H, HoytOyk Lenovo B590 c
BO3MOXHOCTbIO noakntoveHns Kk cetn «MHTepHeT», WinPro 8 RUS Upgrd OLP NL
Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

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

19. OueHou4HblIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

Mopsiaok oOueHkM ocBoeHusi obyvarowmmuncss ydebHoro MaTepuana onpegensieTcs

coaepXxaHmem cneayrwmx pasgenos AUCUUNITUHBIL

WNHavkaTop(bl)
Ne HaunmeHoBaHwe pasgena ancunninHbl KomneTeH
OOCTUXEHUSI OueHouHble cpeacTBa
n/n (moayns) uuns(un)
KOMMNeTeHLMMN
LnTtonorusa kak Hayka. lNpegmet, 3agaunm,

1 | 3Tansl passuTus. YPOBHU CTPYKTYPHO- onKk-1 OnK-1.2 Bonpocbkl Anga ycTHoro
YHKUNOHANBHON OpraHnsaumm XuBoro. onpoca
KneTtoyHas Teopus.

MeToabl LMTONOrMYECKNX NccneaoBaHnn Bonpocbl ans ycTtHoro

2. OrnK-1 OrK-1.2 onpoca

Tect
CTpyKTYpHO-(pYHKUMOHaNbHas
opraHmsauus KNeTKN. KneTto4yHble : OlnK-1.2

3 MembpaHbl.  CTpykTypa U dyHKLMK OrK-1 OrliK-1.3 Tect
opraHounosB KrneTku. Liutockener.

CTpykTypa 1 yHKLUN KNEeTOYHOro aapa. OriK-1.2

4 Ynakoeka [JHK B xpomocomax. OfK-1 Orl1K-1.3 Pecepar
CTpyKTypa 1 QYyHKLUN XPOMOCOM. MpakTnyeckme

5 Kapnotmun  vyenoBeka. CoBpeMeHHble OrnK-1 OrK-1.3 3agaHn4.
MEeTOAbl XPOMOCOMHOIO aHanuaa. Tect

6 KrneTOoYHbIN LMKI 1 ero perynsums. OMK-1 OMK-1.2 Bonpoc;:_lgggaycmoro



https://edu.vsu.ru/course/view.php?id=3173

NHaunkaTop(bl)
Ne HavnmeHoBaHue pasgena AncunnuHbI KomneTteH
OOCTUXEHUS OueHouHbIE cpeacTBa
n/n (moayns) ums(n)
KOMMeTeHLMm
Bocnpowussenenue KNeToK. MuTos.
MaTonorMm mmuto3a un Ux NocrneacTeus.
Menos. Kak MexaHu3m pekoMOuHauuu u
MpakTnyeckme
peaykumnm yucna - XpomMoCcoMm npu OriK-1.2
7 OriK-1 3agaHus.
dopmmnpoBaHnn NoJSI0BbIX KINeToK. OrK-1.3 Tect
[lameTOoreHes y yenoseka. XpOMOCOMHbIE
bornesHn 4denoseka, OByCnoBneHHbIE
HapyLweHUsIMU Menosa.
Peakuus KneTok Ha BHELLHUE
_ OrK-1.2
8 | Bo3gencTBusA. Anonto3 M HeEKpo3 — ABa OrnkK-1 Pedepar
BapvaHTa KNeTo4HOn CMepTHU.
[MpomexyToyHasa atTecTaums
MepeyveHb BONpoCOB
dopMa KOHTpPONs — 9K3aMeH

20. TunoBble OLEHO4YHbIe cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensivowme
npoueaypbl OueHUBaHUSA

20.1. TeKyLLM KOHTPOIb yCNeBaeMoCTHn

KoHTponb ycneBaeMocTu N0 AUCLMNIIMHE OCYLLECTBNSAETCA C MOMOLLbIO CreayLWmnX OLEHOYHbIX
CpencTs:

1. Bonpockl 4ns ycTtHoro onpoca

2. Tect

3. Pegepar

4. MNMpakTnyeckne 3agaHus

20.1.1 NMpumepbl BONPOCOB AfA YCTHOro onpoca

1. CseToBasi MMKpPOCKOMMWSA: YCTPOMCTBO, TWUMbI, ONTUYECKME [aHHble, npasuna paboTbl C
MUWKPOCKOMOM.

2. Cnocolbbl  M3roToBreHNs npenapaTtoB AfsA CBETOBOM  MMKpockonuu. OCHOBHble  aTanbl
NPUroTOBEHMS NOCTOSTHHOrO MMCTONOMMYECKOoro npenapara.

3. PaspewatoLias cnocobHOCTb MUKPOCKOMA.

4. MeToabl KOHTpacTUpoBaHUS B CBETOBOW MUKPOCKOMNUK: ha3oBO-KOHTpacTHas 1 pnyopecueHTHas
MUKpOCKONUS, MeToa HabnoaeHns B NONsipu3oBaHHOM CBeTe, MeTod TemHoro nons. KoHdokanbHas
MUKPOCKONUS.

5. Mcnonb3oBaHne uudpoBbIX BuOeokamep AN perucrpauum mnsobpaxeHuin. Metodbl aHanusa
N306paxkeHns KNeToYHbIX KynbTyp.

6. MeToabl NPUXU3HEHHOrO U3yYeHUst KreTok. MeTon KNneToyHbIX KynbTyp (in Vitro) n KneToyHou
NHXeHepum (rmbpmamsaumnn KneTok).

7. MeToabl nCCNeaoBaHNA XMMNYECKOro cocTaBa U MeTabonuama KrneTok.

8. LiuTo- 1 ructoxmmuyeckne mMetoasbl.

9. M30ToNHbIN aHanu3 KNeTok 1 TkaHewn (MeToq aBTopagunorpadun).

10. dpakumoHMpoBaHme KNeTok (anddepeHumnanbHoe LeHTPUdYrnpoBaHmne).

11. MeToabl KONMMYECTBEHHOWN OLIEHKM KNETOYHbIX CTPYKTYP.

12. N3mepeHne MUKPOCKONUYECKNX OO BEKTOB.

13. ONEeKTPOHHAsi MMKPOCKOMUSA MPOCBEYMBAIOLLEr0O W CKaHUPYHOLWEro TUMOB (BO3MOXHOCTH,

YCTPOWCTBO, NPUHLMMNbI paboTbl, TEXHMKA MUKPOCKONUPOBAHUS).

14. OcobeHHOCTN U3roToBNEHNST MUKPONpenapaToB Af1s 3eKTPOHHON MUKPOCKOMUN.

15. MeraBonbTHasi 3aNeKTPOHHAsA MUKPOCKOMUS.

16. MonekynsipHO-LUUTOreHeTu4eckne Metoabl XpomocomMHoro aHamnusda (FISH — rmbpuamsauus,
crneKkTpanbHoe KapnoTunmpoBaHue u ap.).

KpuTepum oLeHku:

«OTNNYHO» BbICTABMNAETCHA CTYAEHTY, ECN OH OTBETUI Ha NOCTABMEHHbIN BOMPOC NOMHOCTLIO.

«XOpPOLUO» BbICTABNSETCSA CTYOAEHTY, €CN OH MpPU OTBETE Ha BOMPOC AOMYCTUIT HEKOTopble
HETOYHOCTW.



«yOOBMNETBOPUTENIbHO» BbLICTABMNAETCA CTYOEHTY, €CNM OH He MONHOCTbI0 OTBETUN Ha
MOCTaBMEeHHbIN BONPOC.

«HEey[OoBMNEeTBOPUTENbHO» BbLICTABMSIETCA CTYAEHTY, €CrU OH He OTBETWUN Ha MOCTaBIEHHbIN
BOMpOC.

20.1.2 TectoBble 3agaHua (Mpumepsbl, CTPYKTYpa TecTta)
Bbi6pamb npaeunbHble omeembl (OOUH UJIU HECKOJILKO)
1. B nHTepdasHom sigpe npoucxoddar criegyrowme npouecchl: 1. Bocnpon3BoAcTBO reHeTU4ECKOn
nHdopmaumn (pennukauna OHK); 2. TpaHckpunuus (cHnTbiBaHUe reHeTudeckon nHgpopmaumm ¢ AHK v
cnHTe3 pasnuyHbix TunoB PHK); 3. [MpoueccuHr (co3peBaHue NEepBUMYHbLIX TpaHcKkpunToB); 4.
TpaHcnauma (cnHtes 6enka)

2. OT 4ero 3aBUCUT KONMYECTBO AApPbILIEK B KNETKe: 1. OT KONMYecTBa NEPBUYHBIX NEPETSIKEK; 2. OT
KonmnyecTBa BTOPUYHbIX nepeTsxek; 3. OT obLiero Konnyectasa XxpOMOCOM.

3. OcHoBHbIM 6enkom xpomaTtuHa (OHI) sensetca: 1) HernctoHoBble Oenku; 2) MMCTOHbI; 3)
dnbpunnuH; 4) HyKNEeonuH.

4. Kakue npoueccbl MpOUCXOAAT NpU ydacTun uHTepdasHbiXx XpomocoM? 1. Pennukauus; 2.
TpaHckpunuus; 3. PacnpegeneHne 1 nepeHoc reHeTU4eCcKoro matepvana B JOYEpPHUE KNeTKN.

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

6. KTo BnepBble onpeaenun KONMMYECTBO XPOMOCOM B COMAaTUYECKUX (AWMMMOMAHbIX) KneTkax

yenoeeka? 1) T. WWeaHH 1 M. Wnengen; 2) k. Tno n A. lNleean; 3) M. Manbnuru n H. I'pio; 4) XK. Jlexen;
5) T. KacnepcoH

7. Kakon metoa AaudpdpepeHnanbHOro okpawmBaHuUs MO3BONSET Oaxe B WHTepdasHoOM sagpe
naeHtTnduumposaTb Y-xpomocomy? 1. T-metogq; 2. G-meTtog; 3. C-meTtoa; 4. Q-meToa; 5. R-meToa.
8. C nomoLLbIO Kakoro BeLlecTBa OCYLLECTBIAIT OCTaHOBKY MUTO3a M COKpalleHne XpoOMOCOM Ans

n3yyeHns kapuotmna venoBeka? 1. dutoremarrnoTMHMHOM; 2. NematokcununHom; 3. KonxuumHowm; 4.
MNOTOHMYECKNM PacTBOPOM.

9. XpOMOCOMbI C LEeHTpoMepHbIM mHAekcoMm 45-49% cornacHo [eHBepckon Knaccudukaumm
OTHOCATCA K rpynne: 1) MeTaueHTpuyeckux, 2) cybmMmeTaueHTpuyYeckux, 3) akpoLeHTPUIECKNx
10. KntouyeBbiMn Genkamu, BOBMEYEHHbIMW B PErynsuuio KNeTovyHoro umkna, ssnattcs: 1)6enku

LUMKIUHBI (CyC); 2) TMCTOHBI; 3) HermcToHoBble 6enku; 4) LMKNUH-3aBucuMble kKnHasbl (cdk); 5) kacnasbl.
11. K 4yemy mMOryT npuMBeCTM MHOrokpaTHble payHabl pennuvkaumm [OHK B wuHTepdase 6Ges
nocnenyoLwero BCTYNEeHNs KNeTkn B MUTO3 U pasgeneHnss XxpoMocoMm: 1. nonunnonaun; 2. nonuTeHnm;
3. AHeynnoungun.

12. Ha kneTtky nopenctBoBanv npenapatamu, Bbi3blBalOWMMKU paspywleHne 6enkoB TyOynuvHOB.
Kakne cTpykTypbl 1 npoueccbl Hapywatca? 1. MutoxoHapum n cuHTed AT®; 2. Pubocombl n cuHtes
6enka; 3. ObpasoBaHMe BepeTeHa AeNeHUs N pacxoXXOeHue XpoMOocoM K nosntocam; 4.Mnactnabl u
npouecc poTocMHTE3A.

13. Kakve HapylweHuss MuiTo3a MOryT NPUBECTM K HEKPaTHOMY W3MEHEHMIO 4Mcna XpOMOCOM B
kneTtke? 1) oTcTaBaHWe OTAENbHbIX XPOMOCOM B aHadase; 2) nofiHoe HepacxoXAeHwe CEeCTPUHCKUX
XpomaTtug B aHadase; 3) MoCThbl B aHapase; 4) HapyLleHne LMTOTOMUMN.

14.  AyTOCOMHblE XPOMOCOMHbIE 6one3Hu (CUHAPOMbI) — aTO 6onesHu, obycnosneHHble: 1)
N3MEHEHMEM YUCIIa NN CTPYKTYPbl HENOMOBLIX XPOMOCOM; 2) M3MEHEHMEM YMUCIIa UIN CTPYKTYPbI
MONOBbIX XPOMOCOM; 3) U3MEHEHMEM KapuoTumna.

15.  YkaxuTe XpoMOCOMHble 6one3Hn YyenoBeka, OTHOCALLMECS K CUHAPOMaM, CBS3aHHbIM C
N3MeHeHsAMM B cucteme nonosbix xpoMmocoMm: 1) CuHapom [dayHa; 2) CuHgpom Lepiesckoro-
TepHepa; 3) CuHgpom KnanHdbenbTtepa; 4) CuHgpowm lNaTay

Cdenamb 3anucb JIOKasu3ayuu ceamMeHma Ha OugghepeHyuanrbHO OKpauweHHoU
XpoMocoMe 4Yesioeeka

1. CpenanTte 3anucb nokanuMsaumm CerMeHTa, €CNu OH HaxXOAUTCA B MEPBOM CErMeHTe TPEeTbero
panoHa ONMHHOrO nneya nepBomn XpoOMOCOMBbI
2. Cpoenante 3anucb fnokanu3auum cerMeHTa, ecnv OH HaxoauTCcs B NEPBOM CErMeHTe BTOPOro

panoHa OAVHHOro nneya 17-n XxpoMOCOMBbI.

Onpedenumpb 4Yucno mesney rMosio8020 XpoMamuHa 8 UHmMepgasHbix sAi0pax Jiodel ¢
pa3nu4YHbIMU Kapuomunamu
1. OnpegenuTe, kakoe YMCNO Terew, NOfI0BOro XpoMaThHa MOXHO OOHapPYXWUTb B MHTEpda3HbIX
aapax nogen co cnegyowmmmn kapyotunamin: 46, XX; 48, XXXY.



2. Onpegenute, Kakoe YMCO Terew, NoSI0BOro XpoMaTHa MOXHO OBHapYXnUTb B MHTepdasHbIX
aapax nogein co cnegyowmmmn kapyotunamm: 46, XY; 47, XXX

Cdenamb 3akKk/mo4YyeHue O B603MOXHOM Kapuomune uHOueudyyma (Hanucamb opmyny
kapuomuna)
1. CpoenanTe 3aknioYeHMe O BO3MOXHOM KapuoTune WHOMBMOYYMa, WMELLEro cneayouime
0COBGEHHOCTU: (PEHOTUM MYXKCKOW, B MHTEPdA3HbIX sSiApaxX COMATUYECKUX KNETOK UMEETCS OOHO Tenble
MONOBOro XpomaTtuHa ...

2. Cpoenante 3akrnoyeHMe O BO3MOXHOM KapuoTune wHAuBMAYyMa, WUMEloLero cnegyowme
0COBEHHOCTM: DEHOTUM XEHCKUA, B MHTEpP(aAsHbIX sS4pax COMaTMYECKUX KNEeTOK MOFIoBOM XpPOMaTWH
OTCYyTCTBYET

Modnucamb pucyHku
Cxema KneTo4yHoro uuKkna Cxema CTPOEHUss MUTOTUYECKOW XPOMOCOMBI,

(I'IO,EI,I'II/ILIJVITe BCe STaI'IbI) noanuvinTe BCce ee cocrtasndarowme
4 5 67

Paboma c pucyHkom. Onpedeniumb Ha Kakol cmaduu Mumo3a Haxolumcs Kiiemka.
Kakon umdpor nokasaHa kneTka Ha ctagun s AR
npodgasbl? o
Kakon undppon nokasaHa kneTka Ha ctagumm
MeTadasbl?

Kakon undppon nokasaHa kneTka Ha ctagmm
aHadasb!?

Kakoi ungpon nokasaHa kneTka Ha ctagum
Tenodasbl?

Hdamb nucbMeHHbIU omeem
CKONbKO XpOMOCOM B COMaTMYECKUX (OMNMAOUOHbIX) KNeTKkax YyernoBseka?
CKONbKO XpOMOCOM B MOMOBbIX (ranfioMaHbIX) KneTkax Yyenoseka?
HanuwwuTte dopmyny HopManbHOro KapmoTuna XeHLMHbI
HanvwuTte dhopmMyny HOpManbHOro KapmuoTmna My>XYnHbI

NSNS S

Pewumb cumyauyuoHHyo 3adayvy

HepacxoxgeHne nonoBbiXx XPOMOCOM Y MYXYMHbI MPOUCXOAUT BO BTOPOM AENEHUN Melo3a.
YKaxunTe BO3MOXHbIE KApUOTUMbI E€BOYEK U MaNbYMKOB NPU CINSHAM @HOMarbHbIX MOMOBbLIX KNETOK
MY>XYMHbI C HOPMaribHbIMU MOMIOBLIMMW KIETKAMM KEHLLMHDI.

Kputepuun oueHku:

«OTMNYHO» BbICTaBNAETCH CTyAEHTY, ecnu oH HabupaeTt 75-100 % oT MakcmanbHO BO3MOXHOIMO
6anna 3a TecT.

«XOpOLLUO» BbICTaBNAETCHA CTyAEHTY, ecrnv oH HabupaeT 50-74 % OT MakcumanbHO BO3MOXHOIMO
6anna 3a TecT.

«yOOBIEeTBOPUTENBLHOY» BbICTABNAETCH CTYAEHTY, ecrnin oH HabupaeT 30-49 % OT mMakcumanbHO
BO3MOXHOro 6anna 3a Tecr.

«HEey[oBMEeTBOPUTENBHO» BbICTABNAETCA CTYAEHTY, ecnn OH HabupaeT meHee 49 % % ot
MakcMMaribHO BO3MOXHOro 6anna 3a TecrT.



20.1.3 Tembl pechepatoB (Npumepbl):

UepTbl CXxoAcCTBa U pasnuMunsa B OpraHu3aumm n geneHnm npokapuoTUYEeCKUX U 3yKapmoTUYECKNX
eTOK.

CoBpeMEeHHbIe METOAbI U3yYeHUS CTPYKTYPbI U (DYHKLIMM KIETKN.

MeTofbl KOHTPaACcTUPOBaHUA B CBETOBOM MUKpockonuu. KoHdokanbHasa MUKpOCKONUS.

MeTogbl n3y4yeHus nokanumsaumm, UHaMUKN CUHTE3a U TpaHCNOopTa BELECTB B KIeTKe.

CTBOMOBbIE KNETKN U UX NCMOMNb30BaHME B BUOMeEANLMHE.

lMonoBon XxpomaTvH U €ro MCnofib30BaHWe ANs AMArHOCTUKM Nofla U aHoManuim B cucTeme
MOSOBbLIX XPOMOCOM.

SUuAWNE P

7. MUTOXOHAPUN —«3HEePreTUYeckne CTtaHumMmy» Knetkn. bonesHn yenoBeka, CBsI3aHHbIE C
naTonormen MUTOXOHOPUN (MUTOXOHAPWAnNbHbIE 6onesHNn).

8. JInsocomel (CTpoeHMe, XMMUYEeCKMI cocTaB, PYHKLMK, TUNbI). JTN30COMHbIE GONE3HM HaKOMMEeHUS.
9. CTpyKTYpHO-(PYHKUNOHANbHAA  OpraHu3aumMmM  XpOMOCOM Y MNpPoOKapuoT U ayKapuoT

(cpaBHuTENbHBIM aHanu3). W3bbitoyHas [OHK. Wcnonb3oBaHne MUKpOCATEN/IMTOB B Ka4decTBe
MOMEKYNAPHBIX MapKepoB A5 MaeHTUdMKaLmMm NMYHOCTU, YCTAaHOBNEHUS CTENEHN poacTBa U ap.

10. KapunoTtun Yyenoseka 1 MeTobl €ro n3yyeHus.

11. XpOMOCOMbI YeNOBEKA pPasnNMyaloTCad MO  HACbIWEHHOCTM KOoAMpYlowWwen (CTPYKTYPHOW) WU
Hekogupytowen (n3bbitouHon) OHK.

12. MonekynsipHo-unToreHeTnyeckne metoabl: ISH- n FISH- rubpungunsaums (rmbpugusaums in situ),
crekTpanbHOe KapuOTUMMPOBAHWE (XPOMOCOMHbBIA M3NHTUMHI) U UX WCMNONb30BaHWE AN U3y4eHus
KapmoTuna YyenoBeka v ANarHOCTUKN HacneacTBEHHbIX 3aboneBaHuUi.

13. KneTouHbIn UWKN 1 ero perynsaums. HapylweHumsa perynsumm KneTo4yHoro LMKa u OHKOreHes.

14. HapyweHns muto3a u ux nocrneacteus. oHATME O NNOMAHOCTU KneTok. lMonunnougus u
aHeynnonausa Kak pesynbtaTt HapyLeHUsl pacxoXaeHUss XpOMOCOM B aHadbase Mntosa.

15. MukposaepHbln - TeCcT OyKKanbHOro 3anuMTenus pPOTOBOM MOSMOCTM 4YenoBeka AN  OLEHKU
KNneToYHOro romeocrasa opraHuama.

16. M3meHeHusa kapuoTtmna, obycrnoBneHHble NaToNornsaMm Menosa.

17. XPOMOCOMHble 6oMne3Hn YenoBeka.

18. Peakuus KneTok Ha BHELUHWE BO3AENCTBUSA.

19.  AnonTos 1 HeKpPO3 — ABa BapuaHTa KNeToYHOM CMepTU

Kputepun oueHKu:

«3a4TEeHO» CTaBUTCA CTYAEHTY, eCnv OH packpbin TeMy pedepaTa, onMpasicCb Ha COBPEMEHHbIE
nccneaoBaHus, B TEKCTE OTCYTCTBYIOT opdorpadmyeckmne n CUHTaKCM4Yeckme oLnBKKN, CTUIMCTUYECKUX
norpeLLuHocTen, cobnogeHbl TpeboBaHMs: K ODOPMIIEHNIO.

«He 3a4TEHO» CTaBUTCS CTYAEHTY, €CNN OH HE pacKpbln TeMy pedepara.

20.1.4 MNpakTnyeckue 3agaHma (npumepbl):
1. PaccmoTpeTb nog MMKPOCKOMOM rOTOBbIE NpenapaTtbl: Ma3ok KPOBWU NAMYLLKW, KNETKN aNUTeNnanbHbIX,
COEAUHUTESNbHBIX M HEPBHbIX TKAHEW KPbICbl, KOPHEBOW MEPUCTEMbI fiyKa M COCHbI, KOXWUbI IyKa.
CpaBHnTb M 3apucoBatb B TeTpagu npu OGOMNbLUIOM YBENUYEHMM OOLLYIO CTPYKTYPY >XUBOTHOW U
pacTutTenbHOn KNeTku (no 2-3 kneTkun). Nepevuncnntb OCHOBHbIE PA3NNYUSA B CTPOEHUN KIETOK XUBOTHbIX
N pacTeHun.
2. O3HaKoMUTbCA C MOPEOMNOrNMYECKUMN OCOBEHHOCTAMU U PYHKLUAMM KINETOK XUBOTHBIX U YerioBeka
(3nuTenuanbHbIX W COEOUHUTENbHbIX TKAHEW, KIEeTOK KPOBW, MbILEYHONW W HEPBHOM TKaHM).
PaccmoTpeTb Knetkn pasnumyHon opmbl (LLAapOBMAHOW, 3Be344aTON, KyOu4YecKkon, UuiMHOPUYECKon u
ap.). 3apucosaTb B TETpaan pasHble TUMbl KNETOK, 3anucaTth BbINONHAEMblEe UMK OYHKLNN.
3. PaccmoTpeTb rotoBble MNOCTOSIHHbIE MWKPOTOMHbIE NpenapaTbl KIEeTOK XXMBOTHOW TKaHW nopg
CBETOBbIM MUKpockonom. O6patuTb BHMMaHME Ha MOPAONOrNI0 pasfnnyHbIX OpraHens nog CBETOBbIM
MMUKPOCKONOM: KOMMMekc [onbaXun (HEepBHblE KMETKWU CAMHANbHOrO raHrimnsa KOTEHKa), MUTOXOHOPUU
(KNeTKM nedYeHn akconoTns).
4. Vicnonb3ys rotoBble npenapatbl U MUKpodoTorpadun (CBETOBbIE U INEKTPOHHOMUKPOCKOMUYECKME),
paccMoTpuTe N 3apuUcyrTe CTPYKTypy uHTepdasHoro sgpa. Nog cBeToBbIM MUKPOCKOMNOM pacCcMOTpeTb
NOCTOSIHHbIE NpenapaThl KNEeTOK NeYeHu.
5. PaccmoTpeTb npenapaTtbl COMATUYECKUX KIETOK PasfMYHbIX XXMBOTHbIX, MOACHUTANTE KONUYECTBO
BCTPEYaIOLLMXCH Y HUX SApPbILIEK U caenanTe BblBOAbl O BO3MOXHOM KONMMYECTBE SAPbILLKOOOpa3yoLLmx
XPOMOCOM Y NMpoaHanmn3npoBaHHbIX OO bEKTOB.



6. PaccmoTpeTb nog MyukpockonomM guddepeHumanbHO OKpalleHHble XpOMOCOMbI Yenoseka. Obpatute
BHMMaHMe Ha pasnuunga no opme 1 pasMmepy XpoMocom B Habope.

7. Vicnonb3ysa kcepokonuio anddepeHumanbHO OKpaLlleHHbIX XPOMOCOM, ONpeaennte LEeHTPOMEPHbIN
WMHOEKC AN KaKOonW XpOMOCOMbI B nape (BCero 22 ayroCoMbl U MOSIOBbIE XPOMOCOMbI X U Y) U €€ Tun
(MeTaueHTpuyeckasn, cybmeTaueHTpuyeckas, akpoueHTpudeckas). Pacnpegenute XpomMocOMbl MO
rpynnam cornacHo [leHBepckon knaccudmvkaunn. PesynbtaTel odoopmute B BUAE Tabnuubl.

Tab6bnwuuya
OdbopmneHune pesynbTaToB M3MEPEHNSA XPOMOCOM YeroBeka
Mpynn Howme OnvHa, mm LleHTpomepHbIn | Pasmepbl U
XPOMOCOMBbI | nfieya Bcen nHaHec, % dopma
B nape XPOMOCOMbI XPOMOCOM

KOPOTKOIro OJTMHHOIo

8. N3rotoBuTb Npenapatbl anuTenuanbHbIX KNeToK CU3UCTOM nonoctu pta. MNpocMmoTpeTs npenapaTbl
noa CBETOBbIM MWKpPOCKOMOM. 3apucoBaTb WHTepdasHoe [4p0 € MNOMOBbIM - XPOMATUHOM.
MpoananuanposaTe 100 WHTepdasHbiXx f4ep, YCTAHOBUTbL MPOLEHT f4ep C NOSMIOBbIM XPOMAaTUHOM.
Cpoenatb BbIBOA O KONn4yecTBe X-XpOMOCOM UHAMBUOYYMA.

9. Ucnonb3ya rotoBble npenapartbl, PaCCMOTPETb pPasfnyHble Nepuoabl KNeToYHoro unkna. HapucosaTtb
CXeMy KINeTOYHOro UMKNa KNeTokK, cogepXalimx 6 XpomMocoM, noanucaTb BCe ero nepuogbl. YkasaTb
4YMCHO XPOMOCOM (Nn), YNCIIO XpoMaTtua U oTHocuTenbHoe cogepxaHve OHK (c) ons Bcex nepuoaos
KneTouHoro umkna. CoenaTb BbIBOO KakK M3MEHSETCA 4Mcno xpomocoMm u konmdectso OHK B xoge
KNeTOYHOro uumkna.

10. WsrotoBuTb uuTONOrMyeckne npenapatbl OykkanbHOro anuTenua 4enoseka. [lpocmoTpeTb
npenapartbl Nog CBETOBLIM MUKPOCKONMOM. Ha kaxxgom npenapate npocMoTpeTb He meHee 1000 KneTok.
OnpegenuTb KONMMYECTBO KIMETOK C MUKPOSApaMu, MNEepuHyKNeapHbIMU BaKyornisiMu, Haceykamu,
NpoTPy3MaMM TUNa «pa3butoe ANLO» N «A3blk». CaenaTb BbIBOAbl 06 YPOBHE KIETOYHbIX HapyLLEeHUA B
GyKKanbHOM anuTenuu.

11. 3yunTb OCHOBHbIE 3Tamnbl raMmeToreHesa y 4yenoseka. PaccMoTpeTb nog CBETOBbIM MUKPOCKOMNOM
roToBble Npenaparbl cnepmartoreHesa y moilun. Onpegennte BCe CTagnmn menosa. 3apmcoBaTb.

Kputepun oueHKu:

«3a4YTEeHO» BbICTABNAETCA CTYAEHTY, ecnu 3ajaHue npaBuibHO OGOPMIIEHO B TeTpaaw,
CaMOCTOSATENTbHO CCOOPMYNNPOBaHbI BbIBOAbI.

«He 3a4TeHO» BbICTaBNAETCH CTYAEHTY, eCnu 3agaHue He opopMneHo B TeTpaau.

TexHonorusa nposeaeHus. TekyLlasa atTectauus NpoBOANTCHA B COOTBETCTBUM C [onoxeHnem o
Tekyllen aTtTectauumn oby4yaromxcs no nporpaMmmMam Bbiclero obpasosaHnsa BopoHexckoro
rocy4apCTBEHHOro yHMBepcuTeTa.

TekyLwasa atTectaums NpomsBoanTCSA B hopmax:

- YCTHOro onpoca (MHavMBuayaribHbIN 0nNpoc);

- MMCbMEHHBbIX paboT (nabopaTtopHble paboTbl, pedeparthbl).

- TeCTupoBaHua (npoBoanTcs 6NOYHO B TPM CPOKa MO Mepe NPOYMTEHUS NEKUMA U NpoBeaeHUs
nabopaTopHbIX 3aHATUMA MO OrnpeferieHHbIM TeMaM C  WUCMNOMb30BaHMEM 3MNEKTPOHHOro yyebHo-
METOAMNYECKOrO Komnnekca no ancumnnumHe «Untonorunay),
https://edu.vsu.ru/course/view.php?id=3173. TecTupoBaHWe BKNO4YaeT B cebs pasHOYpOBHEBbIE
3agaHusa  (BOMNPOCLI, PWUCYHKW, CUTYaLMOHHblEe 3adayu), MOo3BONSALWME nyylle OUEeHUTb 3HaHuA
obyyarowierocs. [ina otBeTa Ha Bonpockl TpebyeTcsa 3HaHWe MaTepuana NekUNoHHbIX U nabopaTopHbIX
3aHATUI, @ TaKKe MaTepuana, peKOMEeHLOBAHHOIO A1 CAaMOCTOATENbHON paboThl.

20.2. NpomexyTo4Has aTtrecraums

MpomexyToyHas aTTecTauuss no AUCUMNIMHE OCYLLEeCTBMSAETCA C MOMOLLbI CNeayoLmx
OLIEHOYHbIX CPEACTB:

- BOMPOCOB K 3K3aMeHYy

Hepequb BOMPOCOB K 3K3aMeHY:
1. 3apauum n atansl pasBnTUA LUTONIOTUN. 3Ha4deHne Y4eHUA O KneTke Ana MmeaunuunHbl.



https://edu.vsu.ru/course/view.php?id=3173

2. KneTtoyHas Teopusi U ee OCHOBHbIE MONOXEHUS.

3. Pornb oTevecTBeHHbIX UccnegoBaTenen B passUTUM COBPEMEHHOMN LIUTOMOIUK.

4. CgeTtoBass Mukpockonus. MeToabl NPWKU3HEHHOTO WU3yYeHMs KIeTOK ((Pa3oBO-KOHTpacTHasdA W
dnyopecueHTHas MUKpPOCKONUsS, MeTon HabnogeHus B nonspusoBaHHOM cBeTe). Paspewatowtas
CnocoBbHOCTb MUKpPOCKONaA.

5. MeTogbl UMTOMNOIMMYECKNX MWCCreAoBaHUN: METOA KMEeTOYHbIX KYNbTyp U KNETOYHOW WHXEHEepWMU;
M3OTOMHbIA aHanM3 KIeToK W TKaHen (meTog asTopaguorpadpun); dpakuMOHMPOBAHNE KMETOK
(andbdepeHumnanbHoe LeHTpudyrnposaHme).

6. YepTbl cxoacTBa U pasnuuMs B OpraHusauun 1M gerneHun NpoKapuoTUYECKUX U 3yKapuoTU4eCKux
KNeToK.

7. Obwas xapaktepuctuka CTPYKTypbl KneTkn. OCHOBHble pasnuuns Mexay >KUBOTHbIMU W
pacTUTENbHbIMWU KNeTKamu.

8. Cnocobbl n3rotoBneHmsa npenapaToB 41151 CBETOBOW MUKPOCKOMUN.

9. O6Lwwme YepTbl U pas3NUYNa B CTPOEHUN U AENEHUN KNETOK NPO- U 3yKapuoT.

10. N'3amepeHne MUKPOCKOMMYECKNX OO BEKTOB.

11. MeToabl KOHTPACTUPOBaHUS B CBETOBOW MUKPOCKOMUN.

12. ODneKkTpoHHas MUKPOCKOMUS NPOCBEYMBAIOLLENO U CKaHUPYIOLLLErO TUMOB.

13. OcobeHHOCTM U3rOTOBIEHNS MUKpPOMNpenapaToB A5 9NEKTPOHHOW MUKPOCKOMUU.

14. O6wme cBOMCTBA KNETOYHbIX MEMOPAH, UX CTPYKTYpa 1 YHKLNN.

15. lMNoBepxHOCTHbIN annapaTt kneTku. [nasmatnyeckass membpaHa (ee CTpykTypa U yHKUMNW).
["MMKOKanNuKC 1 ero 3HaYeHue.

16. TpaHcnopT BewecTB 4vepe3 memMOpaHy (auddysHbin, naccuBHbIn, akTuBHbINM).  Na- K- Hacoc.
OHOOUMNTO3 M 9K30UMUTOS.

17. LiutockeneT KneTkn: MMKpOUiamMmeHThbl.

18. LiutockeneT kneTkn: MukpoTpyboukn. OpraHmsaunsa BepeteHa AeneHus.

19. CneumannsmpoBaHHble CTPYKTYpbl KIMETOYHOM MeMOpaHbl: MUKPOBOPCUHKN, PECHWYKKN, BasanbHble
WHBarnHauum.

20. Knaccudmkauunsa n Mopdonorna MeXKNeTOYHbIX KOHTaKTOB.

21. SHpgonnasmaTuYecknin peTuKynym (Tunbl, CTPOeHNe U YHKUNN).

22. Annapart ['onbaxu (CTpoeHne n yHKUUN).

23. Mopdo-byHKUMOHanNbHaa opraHmsaumMss M Tunbl fIN30COM, WX MNpoucxoxaeHue.  JIN30COMHbIe
6Gones3Hn HakonneHus.

24. YnbTpacTpyKkTypa 1 posb NEPOKCUCOM.

25. MuTtoxoHgpum (Mopdonorns, CTpykTypa u yHkumm). MutoxoHgpuanesHble 60nesHu.

26. CTpYKTYpHO-(PYyHKUMOHArNbHass opraHuv3auus reHoma mutoxoHgpun. B mtOHK 3anucana Hawa
nctopus.

27. BHYTPUKNETOYHbIE BKIIOYEHUS, UX XapaKTEPUCTUKA M POSib.

28. CtpykTtypa 1 dyHKUMM nHTepdasHoro aapa. Ponb sapa B XxpaHeHUU 1 nepegadve HacnegcTBEHHON
MHOPMaLMN, KN3HEOEATENBHOCTUN KNETKN.

29. AgpblWwko: cTpoeHme (No aHHBIM CBETOBOW U 3NEKTPOHHOM MUKPOCKONUK), dyHKLMK, 0BpasoBaHue.
30. Pnbocomsl, nx ctpoeHne n pyHKLmm.

31. CTpyKTypa 1 hyHKLMM XpOMaTUHA. DyXpPOMaTUH N reTEPOXPOMATHH.

32. MonoBon XpomMaTUH 1 €ro UCrnonb3oBaHne ANa ANarHOCTUKM nona U aHoManuMin B CUCTEME MOMOBbIX
XPOMOCOM.

33. YpoBHu komnakTmdauum (ynakoskun) HK B coctaBe xpomocom.

34. CTpyKTYpHO-(PYHKLMOHaNbHasa opraHM3aumm XpoMOCOM Y MPOKapUOT U 3yKapuoT (CpaBHUTESNbHbIN
aHanus). N3bbiTouHan OHK.

35. XpoMOCOMbI BUPYCOB, NPOKapUOT 1 MUTOXOHAPUNA.

36. OpraHusauusa metadasHoM XpOMOCOMbI 3yKapuoT. [oHaTue o kapuoTtune.

37. KapuoTtun yenoseka. Metoabl n3ydeHus n naeHTMduKaumm XxpoMocom 4Yernoseka.

38. Mapwxckasa knaccuurkaLmst XpOMOCOM YernoBeka. Mignorpamma 4YenoBeka.

39. MonekynspHoO-LMTOoreHeTu4ecKune MeToAabl (FISH- rmbpuansaums, cnekTparbHoe
KapuoTUNMPOBaHME) U UX WCMNOMb30BaHWE Ans M3Yy4YeHMs KapuoTuna YernoBeka W OUarHOCTMKK
HacneacTBeHHbIX 3aboneBaHnn.

40. CtBonoBbie KNeTKu (onpepenexwue, CBOWNCTBA, TVNbI, OTKpbITUE BO3MOXXHOCTU
nepenporpaMmmMmMpoBaHmns 3pesbiX KNeToK B NIOPUNOTEHTHbIE). Micnonb3oBaHne B bromegmumHe.

41. MnT0o3 1 ero Guonormyeckoe 3Ha4eHue.

42. AMuto3. CpaBHUTENBbHAsA XapakTepucTuka MnTo3a u ammnTo3sa.



43. KneTo4HbIN LMKIT 1 ero perynsauus.

44. TlonUTeHHble TUraHTCKMe XpoMocoMbl (oBpas3oBaHMe, CTPyKTypa, OTnuuMe OT MeTadasHbIxX
XPOMOCOM).

45, TMaTonormn M1mTo3a N UX NOCNeacTBuUS.

46. MNonunnovana n aHeynnonaus Kak pesynbTaT HapyLeHUs pacxoXgeHnsa XpoMOCOM B MUTO3E.

47. MykposiaepHbIN TeCcT ByKKanbHOro anMTENusa PoOTOBOM MOMOCTU YeroBeka ANsi OLEHKN KIEeTOYHOro
romeocTasa opraHusma.

48. Menos n ero bmuonorn4yeckoe 3HaveHue.

49. MnTO3 U Meno3s, X CXOACTBA U OTNMYNA

50. Xpomocombl TUNa “namnoBbixX WETOK” (CTpoeHmne, pyHKUUKN, OTNMYmne oT MeTadasHbIX XpOMOCOM).
51. Tvnbl mero3sa.

52. NameToreHes y yernoBeka. CrniepmaToreHes 1 oBoreHes (CpaBHUTENbHASA XapaKkTepucTuka).

53. Monosble kneTkn 4yernoseka. Mopdonormyeckas u dyHKUMOHANbHaAA Xapaktepuctuka. Ponb B
nepegaye reHeTnyeckon uHdopmauun. OnnogoTBOpeHMEe — HadvarnbHbIA 3Tan pasBUTUS HOBOTO
opraHuama.

54. MaTonornn Mernosa 1 Ux NocneacTBus.

55. N3ameHeHns kapmnoTuna Yyenoseka, 06yCnoBrneHHble NaTonornsaMm Menosa.

56. XpoMocoMHbIe Bone3Hn Yernoseka.

57. bonesHu Yyenoseka, CBsA3aHHbIE C MATONOrMen OpraHoOMAOB KIeTKU.

58. Peakuus KneTok Ha BHeELLHWE BO3oencTBus. HapyleHua anddepeHunMpoBKM N ONyXOneBbIN pPoCT
KneTku.

59. AnonTo3 n HeKpo3: ABa anlbTepHATMBHbLIX NyTU rmbenun knetku. Lintonormdyeckme npusHakv ruéenu
KneTku.

Mpumep KOHTPONLHO-U3MEPUTENILHOIO MaTepuMana
YTBEPXXOAHK
3aBeqyoLwnm kaenpon
reHeTUKN, LUTOSOrMn N BMONHXeHepun

B.H. lNonos
CneunanbHocTtb __ 30.05.01 MeduuyuHckas buoxumusi
Aucumnnuua_ B1.0.25 Uutonorus
dopma obyveHna OuyHas
Bug koHTpona  Ok3ameH
Bug aTtTectaumm _ npomexyTtoyHas
KoHTponbHO-u3meputenbHbin matepmuan Ne17

1. Mopdo-pyHKUMOHaNbHaa opraHM3aumMss U TUMnbl JIM30COM, MX MNPOUCXOXOEHME.
JInzocomHble 60ne3HN HaKkonneHns.

2. M3meHeHnss kapuoTuna 4enoBeka (XPOMOCOMHble 6onesHu), oOycrnoBreHHble
naTosiorusiMmn Mmenosa.

3. HepacxoxgeHne nonoBbIX XPOMOCOM Y MY>XYUHbBI MPOMCXOAUT BO BTOPOM

aeneHnn menosa. Ykaxute BO3MOXHbIE Kapunotunbl AeBO4YEK N MaJib4MKOB MPU CITMAHUN
aHOMallbHbIX NOJIOBbIX KIETOK MYX4YUHbl C HOPpMalibHbIMU NOJIOBbIMU KNETKaMn XeHLLIUHbI.

Kputepuun oueHKu:

«OTMNNYHO» BbICTABNAETCH CTYAEHTY, eCrv OH packpbiBaeT BOMPOCHI No TeMe buneta n otsevaet
Ha JONOSHUTENbHbIE BOMPOCHI.

«XOPOLLUO» BbICTABMNSAETCA CTYAEHTY, €CrM OH packpbiBaeT BOMPOCHI BuneTa, HO He OTBEYaeT Ha
HEKOTOpble AOMONHUTENbHbLIE BONPOCHI.

«yOOBNETBOPUTENBHO» BbLICTABNAETCA CTYAEHTY, €Cnn OH OTBevaeT GuneT no HaBoAAWMM
BOMpOCaM M HETOYHO OTBEYAaET Ha AOMNOMHUTENbHbIE BOMPOCHI.

«HEey[oBMETBOPUTENBHOY» BbICTABMASIETCHA CTYAEHTY, €CMNN OH HE pacKpbIBaeT TEMbI MO BONpocam
ovneTta n He oTBEYaeT Ha JONOSTHUTENbHbIE BOMPOCHI.

TexHonoruu npoBeneHus.



dopMON MPOMEXYTOYHON aTTecTauMyM 3HaHWW, YMEHWA W HaBbIKOB OOy4alomxcs sBnseTcs
ak3ameH. O6a3aTenbHbIM YCOBMEM [OMycKa CTYAEHTOB K 3K3aMeHy SBNAETCS BbIMOSHEHWE M cAada
nabopaTopHbIx paboT, NONOXUTENbHbIE pe3ynbTaThl TEKYLLEN aTTecTauun (BbINONHEHNe nabopaTtopHbIX
paboT 1 TECTOBbLIX 3a4aHui).

MpomexyToyHas aTTecTaumsa NPoBOAUTCA B COOTBETCTBUM C [lONIOXKEHMEM O MPOMEXYTOYHOM
aTTecTaumm obyyaroLmxca no nporpamMmmam Bbicllero obpasoBaHus.

KOHTpOnbHO-M3MepuTenbHble MaTepuanbl MPOMEXYTOYHOW aTtTectauum BKNo4YalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAKOLWMNE OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHWA N CUTYyaUMOHHbIE
3agayu, NO3BONSAIOLLNE OLEHUTL CTENEHb CPOPMUPOBAHHOCTM YMEHNA N HABbLIKOB.

[nsa oueHmBaHWs pe3ynbTaTtoB 06y4eHns Ha 3K3aMeHe UCNOoNb3YITCH creayoLme nokasarenu:

3HaHWE OCHOBHbIX LUTOMOMMYECKUX W MUHbIX €CTECTBEHHO-HaY4HbIX MOHATUA W METOLOB;
COBPEMEHHOIo COCTOSIHNE BOnpoca O  CTPYKTYPHO-(OYHKLMOHaNbHOM opraHusaumm n
XKU3HeOeATeNbHOCTM KNeToK  (MPOKapuMOT U 3YKapuoT, >KMBOTHbLIX W 4eroBeka) B HopMe U npwu
natonorusx;

2) 3HaHWEe OCHOBHbIX MEXaHU3MOB W CUCTEMHbIX MPUHLMMIOB CTPYKTYPHO-DYHKLMOHAMNBHON
OopraHu3aumm 1 Xn3HeaeaTenbHOCTUN KNEeTOK XXUBOTHLIX U YerioBeka

3) yMeHue npumMeHATb oyHAaMeHTanbHble 3HaHWs No uuTonormm B pabote ¢ Guonornyeckumm
obbekTamu, ucnonb3oBatb B cdepe NpodeccMoHanbHON  OEATEeNbHOCTW,  PEerncTpupoBathb,
aHanmMsMpoBaTb W WHTEPNpeTMpoBaTb MOMyYeHHble pe3ynbTaTbl W MPOBOAUTbE  LUTONOrMYECKyHo
ANarHoCTuKy 3abonesaHui YenoBeka; BOCMPMHMMAaTb MHHOBALUMWN B LIENSIX COBEPLUEHCTBOBAHUS CBOEN
npodeccmnoHarnbHoOn AeaTenbHOCTH.;

4) ymeHne npuMeHATb ©0as3oBble 3HAHWSA W HaBbIKM  LMUTOMOMMYECKOro aHanuia [nns
PErMCTPUPOBAHUS, U3YYEHUA U MHTEpnpeTaumMm CTPYKTYPHO-YHKLMOHAMNBHOIO COCTOSIHUS KIeToK
opraHu3mMa yenoseka.;

5) BnageHne OCHOBHbIMU LMTOMOIMYECKUMU MeTogaMuM M MUKPOCKOMUYECKOW TEeXHUKOW
NCCnegoBaHUs M OLEHKU CTPYKTYPHO-(PYHKLNOHANBHOMO COCTOSAHWUS KMNETOK opraHM3ama Ans pelueHus
npodeccmnoHarbHbIX 3agau;

6) BnNageHWe HaBblkaMW WCMNONb30BaHWS CUCTEMHONO aHanu3a B W3YYEeHWU CTPYKTYPHO-
YHKLMOHANBHOIO COCTOAHNS KNETOK YenoBeka.

[na oueHvBaHWs pes3ynbTaToB OOy4YeHUA Ha 3k3ameHe ucnonb3dyeTca 4-b6annbHas Lwkana:
KOTIIMYHO», «XOPOLUO», «YOOBMETBOPUTENBHOY, KHEYOOBNETBOPUTENBHOY.

5 GannoB cTaBMTCs, €cnv O00yYaloLMACA AEMOHCTPUPYET MOSIHOE COOTBETCTBME 3HAHWUW,
YMEHWIA, HaBbIKOB NpuBEAEHHbIM B Tabnuuax nokasartensm, cBob6oaHO onepupyeT npuobpeTeHHbIMU
3HAHUAMW, YMEHUSMU, MPUMEHSET UX MPU PELLEHNN NPaKTUYECKNX 3aavy;

4 6anna craBuTCS, ecnv obyyalLMACa AEMOHCTPUPYET COOTBETCTBUE 3HAHWUWA, YMEHWA U
HaBbIKOB MNpuUBEOEHHbIM B Tabnuuax nokasatendam, HO [ONycKaeT He3HavuTernbHble OLnbKu,
HETOYHOCTW, NCMbITbIBAET 3aTPYAHEHUS NPU PELUEHUN CUTYaUNOHHbIX 3a4ay;

3 Ganna craBuTcs, ecnn oOy4yalolMNcs OEMOHCTPUPYET HEMNONIHOE COOTBETCTBME 3HAHWN,
YMEHUIN, HaBbIKOB NPUBEOEHHbIM B Tabnuue nokasatensam, AonyckaeT 3HauyuTernbHble OoWwnbKkn npwm
peLlleHnn CUTyaumnoHHbIX 3agau;

2 6Ganna craBuTCH, ecnn obyvalWUNcss AEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHWN,
YMEHUIN, HaBbIKOB NPUBEAEHHbIM B TabnumLe nokasaTensm.

YpoBeHb
Kputepuu oueHnBaHns KomneTeHunim ccpopmumpoBaH- Lkana oueHok
HOCTU
KOMMEeTEeHUnn
lMonHoe cooTBeTCcTBME OTBETa OOyyalLllerocss BCEM MepedncrieHHbiM | [loebiteHHbIl OmnuyHo
Kputepusam. [MpoOEMOHCTPUPOBAHO 3HAHME OCHOBHbLIX MOHATUA U YpO8€EHb
METO[O0B LMTONOMMYECKUX UCCNeaoBaHUN;, COBPEMEHHOINO COCTOSHUSA
Bornpoca 0 CTPYKTYPHO-DYHKLIMOHANbHOW opraHusaumm "
XKNU3HEOEeATENbHOCTU KIETOK >KMBOTHbIX M 4YenoBeka. O6Gy4varowmiics
cnocobeH  unnicTpypoBaTb  OTBET  MpumepaMu,  UCMOMb30BaTb
dyHOaMeHTanbHble 3HaHMA MO uuTonorM B pabote ¢ GUonornyeckumm
oObekTamn,  peLleHusl  CUTYyaUuMOHHbIX  3adad;  perncTpupoBaTb,
aHanu3npoBaTb N MHTEPNPETMPOBATL NOJTYYEHHbIE Pe3ynbTaThl
OTBET Ha KOHTPOSIbHO-M3MEPUTENbHLIA MaTepuan He COOTBETCTBYET ba3zoeniti Xopowo
OLHOMY-ABYM M3 MEPEYNCIIEHHbIX Moka3aTenen, HO obyyarowmnca gaet YpO8€eHb
npaBumbHble OTBETbI Ha [OMONHUTENbHbIE Bonpockl. Coaepxarcs
oTAeNbHble Npobenbl B 3HAHUM METOA0B LINTOMNOIMYECKNX UCCIef0BaHNN;




COBPEMEHHOr0 COCTOSIHMSI BOMpoca O CTPYKTYPHO-(PYHKLUMOHANbHOW
opraHusaumm 7 XKN3HEeOEeSATENbHOCTH KNeTok; HeJoCTaToOuHO
NPOOEMOHCTPUPOBAHO  YMEHME  WCMOSIb30BaTb  MUKPOCKOMUYECKYHD
TEXHWKY W COBPEMEHHbIE METOAbl LUTONIOrMYECKMX WCCNeaoBaHuA B
paboTte ¢ 6Guonorn4eckumm o6 bEKTaMM, PeLLEHN CUTYaLUMOHHbIX 3a4ay.
OTBET Ha KOHTPOSIbHO-M3MEPUTENbHLIA MaTepuan He COOTBETCTBYET lMopozoeniti Yoosnemeopu-
nobbiM TPpeEM M3 MEepPeYUCTIEHHbIX MoKasaTenen, obyvarwuincs gaet YpPO8EHb mesibHO
HenoJsHble OTBETbI Ha AOMOSIHUTENbHbIE BOMPOCHI.

[leMOHCTpUpyeT  4YacTU4Hble  3HaHUMS  METOAOB  LMUTONOrMYEcKux
uccneaoBaHM; COBPEMEHHONO COCTOSIHUSI BOMpOCa O CTPYKTYPHO-
(PYHKLMOHANBbHOW OpraHn3aummn 1 XnsHeaesiTeNbHOCTU KNeToK; He yMeeT
MCMnomnb30BaTb MUKPOCKOMUYECKYD TEXHUKY W COBPEMEHHbIE MeToabl
LMTOMNOrM4YecKknx nccnenoBaHum B pabote ¢ buonornyeckummn obbektamu,
PELLEHMS CUTYALMOHHbIX 3a4ay.

OTBET Ha KOHTPONbHO-U3MEPUTENbHbLIM MaTepuan He COOTBETCTBYeT - Heydosnemso-
nobbiM  YeTbipeM U3 MepedncrieHHbix nokasatenen. Ob6y4varowmncs pumersnsHO
OEMOHCTPUPYET OTPbLIBOYHbIE, dparMeHTapHble 3HaHUS, JEMOHCTpUpyeT
OTCYTCTBME YMEHMN W HaBbLIKOB WCMONb30BAHUA MMUKPOCKOMUYECKOWN
TEXHUKN W COBPEMEHHbLIX METOAO0B LMUTONOMMYECKUX WCCMEeAOBaHUA B
paboTte ¢ 6Guonorn4yeckumMmm o6 bEKTaMM, PeLLIEHNs CUTYaLUMOHHbIX 3a4ay.

MNepeyeHb 3agaHnin onNA NpoBepkn chopMMPOBAHHOCTU KOMMNETEHLINK:
»0C

1) mecmossie 3adaHus:

LinToxumuyeckoe uccrnegoBaHne OOHApPYXUIO BbICOKOE COAEpXaHWe rMaponuMTUYECKUX (EepMEHTOB B
untonnasme aykapuotmdeckon knetkm. Ob akTMBHOCTU KaKMx OPraHoMgoB CBUOETENLCTBYET 3TOT (haKT?

1) aHgonnasmaTuyeckon cetu 2) nm3ocom 3) MUTOXoHApWUA 4) annapaTa onbaxu 5) nepokcmcom

OtBeT: 2) nmu3ocom

YKaxunTe XpOMOCOMHble GOMnesHu 4enoBeka, OTHOCALLMECS K CMHOPOMAaM, CBA3aHHbIM C M3MEHEHMEM uucna
MOSOBbIX XPOMOCOM:

1) Cungpom JayHa; 2) Cungpom Lepiesckoro-TepHepa; 3) CuHapom 3aBapaca; 4) Cungpom lNatay

OtBert: 2) CuHapom Lepwesckoro-TepHepa

Ha kneTKy nogencTsoBanu npenapaTaMu, Bbi3blBalOWUMK paspyLueHne 6enkos TyoynuHoB. Kakune CTpyKTypbl 1
npouecchbl Hapywarca?

1) MutoxoHapum n cuHTe3d AT®; 2) Pubocombl n cuHTe3 Gernka; 3) ObpasoBaHue BepeTeHa OeneHus U
pacxoxgeHne XpoMocoM K nomntocam; 4) MNnactugel v npouecc hoTocMHTE3a.

OtBeTt: 3) ObpasoBaHue BepeTeHa AeNEHMS U pacXOXaeHNe XPOMOCOM K nostocam

2) cumyalyuoHHbIe 3adaHusi ¢ passepHymbIM OmMeemoM CI10KHble:

B aHadpase nepsoro geneHuns menosa HabnogaeTca NonHoe HepacxoXgeHne XpomMmocoM. KakoBbl BO3MOXHbIE
LUMTONOrMyeckne NocneacTBus JaHHOIO HapyLeHWUs y MiekonuTawLwmx (B Tom yucrne yenoseka)? OTseT: NonHoe
HepacxoxaeHne XpomocoM B aHadase | npMBoaUT K NOSIBNEHW0 B Ternodase NepBoro AerneHns Menosa KneTok ¢
OQHUM SOPOM, CoAepXalluMM AUNIoUAHbIN (HepeayuMpoBaHHbIN) Habop XPOMOCOM, a MOoCrne BTOPOro AeneHus
Meno3a — K MOABNEHWIO Auad C ABYMS AMNNOMAHbIMU fapaMu (BMECTO TeTpaj C 4YeTblipbMSA ranfoungHbIMu
agpamu). B pesynbtaTe ykasaHHOro HapyweHus obpasyioTca aunnoungHble (BMECTO rannougHbiX) rameThbl
(nonoBble kneTkn). Yyactue Takux rameT B OMMOAOTBOPEHUM NpuBeaeT K nonumnnonanm (KpaTHOMY yBenuYeHuto
yMcna XpoMoOCOM B KNeTKkax opraHvama). Y Mnekonutawlowmx (B TOM 4YUcne YeroBeka) nonuninovams
HecoBMecCTUMaA C >u3Hbto. TpunnougHele (3n=69) n TeTpannongHble (4n=92) ambOpuOHbI NOrMBaT Ha pPaHHUX
cTagnsix pasBuTus.

Kputepun oueHku

10 6annoB — AaHbl NOSICHEHWUSI NOCNEAYIOWNX HAPYLUEHWUIA MEN03a N3-3a NOMHOIO HEPACXOXAEHNS XPOMOCOM B
aHadhase1, [aHO onpefeneHne MOHATUI0  «nonunionausy, OOGOCHOBaHbI LUTOrEeHEeTMYEeCcKne MoCcneacTBus
YKa3aHHOro HapyLleHUs Y pacTeHUN U XXNBOTHbIX

8 GannoB — aOaHO onpedeneHue MOHATUIO «MONUMNOMAUS», OGOCHOBaHbI LIMTOFEHEeTUYECKME MOCNencTBus
yKa3aHHOTO HapyLUEeHUs Y pacTEHWUIA U KUBOTHbIX

5 GannoB — He gaHo onpegeneHve NOHSATUIO «MONMNNouans», 06OCHOBaHbI LUTOreHeTUYEeCcKMe NocneacTems
YKa3aHHOrO HapyLUEHNs Y PACTEHUIN U XKMBOTHbIX

2 Ganna — He paHo onpedeneHne NOHATUIO «nonunnonaunsi», obocHOBaHbI LUTOreHeTUYeCckMe MNocneacTBus
YKa3aHHOrO HapyLUEHUst TONbKO Y pacTeHWi (MK TOMbKO Y XKMBOTHbIX)



0 6annoB — OTBET OTCYTCTBYET.

3) cumyayuoHHble ¢ pa3gepHymbiM OMEEMoM MPoCMmbie
B yem cyTb 1 KakoBbl NOCNEACTBUSA KPOCCUHIOBEPA, Ha Kakon CTaanm Meno3a OH NpoucxoauT?

OrBerT: HPOMCXOE,VIT B NMaxmuTteHe I'IpOCbaSbI nepBoro ageneHud Meno3sa. CyTb KpOCCuHroeepa 3akiir4aeTcd B
obmeHe y4yaCcTkaMn romMoJiorm4HbIX XpomMoCoM, 4YTO MpMBOOUT K nepepacnpenerieHnio reHeTn4eckoro martepuana
Mexay XxpomocoMmamm n d)OpMVIpOBaHI/IIO reHeTUn4eCKn HepaBHO3HA4YHbIX ranIoONaHbIX KIeToK.

4) 3adaHusi, mpebyrouie2o KOPoOmMKo20 omeema

Cpenante 3akrnyYeHne O BO3MOXHOM Kapunotune wHaMBunagyyma, MMerllero cnenywume 0CcobeHHOoCTH:
CbEHOTVIﬂ My)KCKOVI, B VIHTepCba3HbIX A0pax coMmaTU4eCKnX KrneTok nmeeTcAa O4HO Tesble NoJioBOro XxpomaTtuHa.

OTtBeT: 47, XXY



