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PABOYAA NPOrPAMMA YYEEHON OAUCLIUNNUHBI
B1.0.25 LuTtonorus

1. Kog n HaumeHoBaHue /cneunanbHocTU: 30.05.02 MeaguumHckasa bGuodunsnka
2. Cneunanusauyma: MeonuuHckas bnodusmka

3. KBanudumkauma BbinyckHuUKa: Bpay-61Mocunsmk

4. ®dopma ob6y4eHus: oYHas

5. Kadeppa, oTBeuyawwas 3a peanusaumio AUCLUUMMUHBIL: TEHETUKW, UUTOMOMMN U
OronHxxeHepum

6. CocTtaBuTENM NporpamMmbi:
MawkuHa Onbea CepaeesHa, kaHOUOam 6uornoaudyeckux Hayk, doueHm,

KokuHa AHacmacusi BacunbesHa, accucmeHm

7. PekomeHaoBaHa: Hay4yHo-mMemoou4yecKuM coeemom mMmeduKo-6uo102u4ecKo20
akynbmema ripomokos1 Ne 5 om 23.06.2021

8. YuebHbIn roa: 2022-2023 CemecTtp(bl)/TpumecTp(bl): 3



9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llensimu ocgoeHusi y4ebHoU OuCUUNIUHbI SB/ISOMCS. O3HaKOMIIEHWe CTYOEeHTOB C
coBpeMeHHbIMM npeacTtaBiieHNAMnN O CTPOEHUN, Pa3MHOXEHNUN U (byHKLI,I/IOHMpOBaHVIVI, cheunann3aunmm
M NaToJIOrM4eCKuxX rnpoueccax B KreTkax pa3HblX TUMOB OpraHn3auunin.

3adayu y4ebHoU OuCyUMNUHbI:

- U3YyHNTb KOHUENTYyallbHble OCHOBbLI U MeToAn4YeCKMe npuemMbl LUTOIOTNUN.

- yCTaHaBnMBaTb MNPUYNHHO-CNeaCTBEeHHblE CBA3W B CTPOEHUnN " (byHKLWIOHVIpOBaHI/II/I KNeToK,
TKaHewn.

- BbIABUTb CXOACTBO WM pas3finyme KrneToK MpoKapuoT U 3yKapuoT, KNeTOYHbIX npoueccoB U
NPUHLUNNOB UX AENCTBUS.

- oBnageTb HaBblKaMu pa6OTbI C ncnosnb3oBaHNEM MI/IKpOCKOI'II/I‘-IeCKOI7I
LNTOXUMUNYECKNX, ONOXMMNYECKUX U Opyrnx coBpeMeHHbIX MeTo40B nccneaoBaHUA KIeTokK.

TEXHUKHN,

10. MecTo yye6HOM ancumunnuHbl B cTpykType OOIT:

YuebHaa aucumnnuHa «LlMTtonormsa» oTHocuTca k obasaTenbHom Yactn bnoka 1 «ducumnnmHbl
(moaynun)» degepanbHOro rocygapcreeHHoro obpasoBaTenbHOro CTaHgapTa Bbiclero obpasoBaHus no
crneumnansHoctn 30.05.02 MepanumHckaa 6uodmanka (cneumanuct). [lpegwecTByeT criefyowmm
ancumnnmHam «luctonormnsay, «AHatomusa venosekay», «OOLwas onoxummnay, «ObLas n MeanUmMHcKas
reHeTuka».

O6yvarownincs, oernageB AUCUMMNNANHOW, [OMKEH 3HaTb HOBEWWMEe OOCTUXKEeHus B obnactm
uuTonormm, npuMobpecTn npakTUYeckme HaBblkM pPaboTbl C MUKPOCKOMUYECKOM TEXHUKOM WU OLEHKU
CTPYKTYPbI M XU3HEOEATENbHOCTU KNETKW; yMEeTb UCMNOMb30BaTb NOMyYEHHbIE 3HAHUS B MELAMLIMHCKOWN U
Hay4YHO-UCccNeoBaTeNbCKOM OEATENBHOCTH.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHMSA NO AucumnnuHe/moaynko (3HaHUA, YMeHUA,
HaBbIKW), COOTHECEHHbIe C NilaHUpyeMbIMU pe3ynbTaTaMn OCBOEHUSA obOpa3oBaTeribHOM

nporpamMmmbl (KOMneTeHLIVIﬂMVI) n UHANKaTopamMn nx AoOCTUXKeHUA:

Kog HasBaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMK
Or1K- Orl1K- | UcnonbayeT 3HaTb: COBPEMEHHOE COCTOSAAHME BOMpoca O
1 1.2 OCHOBHbIE CTPYKTYPHO-(PYHKLMOHANBHON opraHm3aumm un
€CTEeCTBEHHOHay | XM3HedeAaTenbHOCTU KNEeToK (MPoKapuoT u
YHblE MOHATUA U | AYKapWOT, XXMBOTHbIX 1 YernoBeKa) B HOPME 1 Mpu
MeToabl pasnuyHbIX NaTONOrmsX.
nuccnegoBaHumn
CnocobeH npu peLueHnn YMeTb: NPOBOANTL OLIEHKY 0COBEHHOCTEN CTPOEHUS
ncnonb3oBaTh U NpodeccrMoHanb | W XU3HegeATeNbHOCTM KNEeTKN B HOPME 1 MpU
NPUMEHATb HbIX 3aga4 pasnuyHbIX NATONOMMsIX, pelaTe CUTYauNoHHbIE
dyHOaMeEHTanbHbIE 3agaym..
W NpUKNagHble
MeOMUUHCKMe, BnageTtb: OCHOBHBIMM MOHATUAMKU METO4AMM
€CTEeCTBEHHOHay4HbI nccrnegoBaHWM Npuy pelleHnr NpodeccuoHarnbHbIX
€ 3HaHug ans 3agav.
NMOCTaHOBKA U Or1K- WuTepnpetupyeT | 3HaTb: NpMHUMMbLI CTPYKTYPHO-PYHKLUNOHATTBHOM
peLueHns 1.3 pesynbTaThl OpraHu3aumm n Xn3HegeaTernbHOCTM KNeToK
CTaHOApTHbIX U €CTECTBEHHOHAY | XXMBOTHbIX U YenoBeka.
WHHOBALMOHHbIX YHbIX
3agay nccnenoBaHuii YMEeTb: NPUMEHATE 3HAHUSA N HABbIKK
npodeccrmoHanbHon npu peLleHnm LUTONOMMYECKOro aHanmaa A5 permcTpMpoBaHus,
OesaTenbHOCTU npodeccroHanb | aHanuM3a n MHTepnpeTauun CTPYKTYpHO-
HbIX 3aga4 PYHKUMOHANBHOIO COCTOSHMSA KIMETOK OpraHuama.
BnapgeTtb: HaBblkamMu OLIEHKM CTPYKTYPHO-
PYHKUMOHANBHOIO COCTOSIHMSA KIETOK OpraHnu3ma,
WHTEPNPEeTUPOBaThL NOMyYEHHbIE pe3yrbTaTbl U
NPOBOANTb LIMTONOMMYECKYI0 ANArHOCTUKY.




12. O6beM AucunnnuHbI B 3a4eTHbIX eanHnuax/yac. 4 3ET / 144 vaca.

CDopma HpOME)KyTO‘IHOﬁ aTTecTaummn 3K3ameH

13. TpyaoemKkocTb NO BUAaM y4e6HON paboThbl

TpygoemKocTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
3 ceMmecTp
AyaNTOpHbIE 3aHATUSA 74 74
nekuum 16 16
B TOM YMCHe: npakTuyeckme
nabopatopHble 34 34
rpynnoBble KOHCYNbTaLnn 24 24
CamocrosiTensHas paborta 34 34
dopma NPOMEXYTOYHOM aTTeCTauun - 3K3aMeH 36 36
Wtoro: 144 144

13.1. CopepxaHue AUCLUNIINHBI

Peanusauyus
asgena
HanmeHoBaHne LI,I/I(E)LLI/II'pI"J'II/IHbI c
Ne n/n pasgena CopeprxaHue pasgena gUCLMNIMHbI NOMOLLbIO
ANCUUNAUHBI v
OHNaWnH-Kypca,
QYMK*
1. Jlekumm
lMpegmeT 1 3agayn UMTOMNOrMK, OCHOBHbIE 3Tambl Pa3BUTKMS.
3HavyeHne uuTONOMMM B cucTeMe  BMonornyeckux wu
Livronorus kak MEOMUUHCKMX HayK. YPOBHM CTPYKTYPHO-DYHKLMOHANbHOM IYMK
Hayka. Mpegmer, yK. ykTy y Lintonorus
opraHusaumm >xusoro. KneTtka kak eguHuUa CTPOEHWs, |
3apa4u, aTansbl ("MeawnumHckas
PYHKUMOHNPOBAHUSA,  pas3BuTWUs,  BOCMPOU3BEAEHMS  ” "
pa3BuTUSA. YPOBHU 9 ornoxnmums",
1.1 NaToNorMyecknx N3MeHeHun opraHnamoB. KnetouHasa teopus |
CTPYKTYPHO- MeawnumHckas
o N ee OCHOBHble NOMOXeHUs. KneTkn npokapuoT U 3ykapuoT "
YHKLMOHANbHOM 4 6rodusnka",
(ocobeHHOCTM W pasnuuua B cTpoeHun). O6wwmi nnaH |
OPraHn3aLin msoro. CTPOEHUS KNETOK aykapuoT. Bupycbl — HekneTouHast popma Meanumrckas
KneTto4dHas Teopus. P ykapuort. Bupy P knbepHeTuka)"
XKMU3HW. 3HayeHMe UuuTONoOrMM ANS Haykm W NPaKTUKW,
MeOMUUHbI.
CBetoBass W  9MeKTpoOHHast  MuKpockonus.  MeTtoabl
KOHTPacTMPOBaHWsi B CBETOBOW MUKPOCKOMUN.
KoHdhokarnbHas MUKPOCKOMMUSI. LinToxmmunyeckume,
OMoOXMMMYECKME U MOJSEKYNSPHO-LMTOMNOrMYEckue MeToabl.
MeTon MUKpOXMpYprMM U KynbTypbl KAeTok. KreTtoyHas
nHxeHepus. VI3oTonHbI aHanus (metog IYMK
aBTopagwuorpacdun). dpakuynoHnpoBaHue KITETOK.
MeToasbl LuTtonorus
KoHdokanbHas  mukpockonusi.  Cnocobbl  M3roTOBMEHUS |
LUTONOMMYECKNX o ("MeguunHckas
o npenapaTtoB B 3aBUCUMOCTM OT Lienen UcCcrnegoBaHus. "
nccregoBaHun. N Groxumms",
1.2 CTBONOBLIE KMNETKN, UX CBOMCTBA M TWMbl. MHOrOKNETOYHbIE |
CTBONOBbLIE KITETKM U . . MeawnumHckas
OpraHu3mbl pasBMBAlOTCA M3 OOHOW CTBOMIOBOW KIETKU "
UX MUCMOSb30BaHNE B 6uocmanka”,
(3urotbl). KnetoyHas pguddepeHumpoBKa kak npouecc |
bruomeguumHe. N MeawnumHckas
0o6pasoBaHus CneuManma3npoBaHHbIX KINETOK M TKaHew, Kak KMBEpHETVKa)"
pesynbTaT AnddepeHunansHOM akTUBHOCTU reHOB
B X04e pas3BuTUs. VICTOYHMKK NomnyyYeHust n 6aHK CTBOSOBbIX
knetok. OTKpbITME BO3MOXHOCTWU MNepPenporpaMmmMmpoBaHnS
3penbliX KIMEeTOK B
nnopunoteHTHole  (koH [apgoH, LWuHbs Amanaka).
Mcnonb3oBaHme CTBOMOBLIX KNETOK B BUOMeULMHE.
YnbTpacTpyKTypHas YnbTpacTpyKTypHas opraHusaums KNeTKu. Obwas QYMK
13 OopraHu3auus KNeTKA. | XapakTepucTMka W OCHOBHbIE  pa3nuuMs  CTPYKTYpbl Lintonorusa
' CtpykTypa u pacTuTenbHOM W  XUBOTHOM knetkn. LUwtonnasma u | ("MeguumHckas
YHKUMM KNETOYHbIX | rmanonnia3ma. CTpyKTypa M (OYHKUMM KNETOYHbLIX MemObpaH. Buoxumms”,




MemOGpaH. TpaHcnopT BellecTB 4epe3 mMembpaHy. OgHomeMOpaHHble | "MeaunumHckas
OpaHomembGpaHHbIe, opraHouabl KIeTKW: 3JHAonnasmaTuyeckass ceTb, annapat 6uocmanka”,
OBYMeMOpaHHbIE 1 "onbOKK, NM30COMBbI, MEPOKCUCOMbI, BaKyOnn pacTUTenbHbIX | "MeguumHckast
HeMeMbpaHHble knetok. [lonyaBTOHOMHble ABYMeMOpaHHble opraHovabl | knbepHeTtumka)"
opraHouabl KNeTku. KNeTKN: MWUTOXOHOPWUM W nnactugbl. B MUTOXOHApUMAX
Lintockener. 3anncaHa Hawa mcrtopus. bonesHn yenoBeka, CBA3aHHLIE C
natonornen opraHovgoB. HememOGpaHHble KOMMOHEHTHI
kneTkn. KneTouHbli UeHTp. Pubocombl. Liutockenet -
OMOpPHO-ABUraTeNnibHasi cuctema KNeTkn: MUKPOUIaMEHTHI,
MUKPOTPYBOUKM " NPOMEXYTOYHbIE PuUnameHTbI.
MponcxoxaeHne 3yKapnoTUYECKUX KNETOK.
NHTepdasHoe s4p0 — UEHTp yhnpaBreHus XusHepesitenb-
HOCTbIO  KneTkn.  OCHOBHblE  3MEMEHTbl  CTPYKTYpbl
MHTepcasHoro sapa: XpPoMaTuUH (XPOMOCOMbI), SIAPLILLKO,
sA0epHbI cok (Kapuonnasma), sgepHas obonodka CTpykTypa
N (PYHKUMM HYKMNEMHOBBLIX KUCMOT. HaepHas oborouka u QYMK
NopoBbIN KOMIMMeKc. ApepHo-uutonnasmartuyeckue LinTonorusa
CrpyKTypa 1 B3aumMoencTBus. AgepHbin 6enkoBbid MaTpuke, namunHa; ux | ("MeguumHckas
CTPYKTYpa MW YHKUMOHaNbHOE 3HayeHue. HAgpblwko — Guoxmmma”,
1.4 PYHKLMM KNETOYHOTrO "
sapa opraHoua cuHTesa pv|/|6ocow|. Ctpyktypa ©n  dyHKUMK Mep,I/ILl,I/lHCK?ﬂ
SApbILKa. AOpbILKOBLIN OpraHn3aTop — BMECTUIULLE FEeHOB HGuodmauka”,
prBOCOMHbIX PHK. CtpoeHue reHos pPHK, | "MeauumHckas
NONUUMCTPOHHOCTL. CnHTes 1 npoueccuHr pPHK. OcHoBHble |  knbepHeTuka)"
CTPYKTYPHblE  KOMMOHEHTbl W  Tunbl  sapblwek.  Lukn
N3MEHEHUs1 CTPYKTYypbl siapbillKa B CBSA3M C ero dyHKUuen.
Amvnnudpukauus reHos pPHK. CtpoeHune n xumusa pubocom y
3yKapuoT 1 NpoKapuoT.
CTpykTypa, yHKUMM M TUNbI XpOMaTuHa. JyXPOMaTUH U
retepoxpomatvH. [lonoBon xpomatuH. CTpPyKTypHO -
PYHKUMOHaNbHas opraHusaums reHeTM4eckoro marepuana y
NPOKapuoT UM  3ykapuoT  (CPaBHUTEMbHbLIN  aHanNu3).
Ns3bbiTouHaa OHK. CatennuTtHas n mukpocatennutHas OHK.
XpomatuH. YnakoBka | OUMUHYLMA XpomaTvHa M XPOMOCOM, UX OU3NOMOrnyeckoe
OHK 3HayeHue. YpoBHU komnakTusaumm [HK asykapuoTtudeckon JYMK
3yKapnoTMUYECKOMN KNeTkM B COCTaBe XPOMOCOM. [MCTOHbI U HErMCTOHOBbIE Lintonorus
KIEeTKM B Oenkn: ux ponb B komnaktm3aumm [OHK. Hykneocombl: | ("MeguuunHckas
15 XPOMOCOMaX. CTpOEHue, ponb npu  (PYHKUMOHMPOBAHMM  XpoMaTUHA. oroxnmusg",
' CTpykTypa n HykneomepHasi coubpunna. lNetneBble AOMEHbI XpomaTtuHa. | "MeauumnHckas
YHKLMN XPOMOCOM. | XpOMOMEpPHas OpraHnsaumsi XpoMocoMm. [Ba CTPYKTypHO - 6rodusnka",
MeToabl YHKUMOHAnNbHbIX COCTOsIHMSA, OBe ¢opMbl opraHm3aummn | "MeguumHckas
XPOMOCOMHOIO XPOMOCOM: MHTepdasHble U MuToTUYeckne (MetadasHble). | kunbepHeTumka)"
aHarnuasa. OpraHusaumss meTacasHoOW XPOMOCOMBI: M1€YN XPOMOCOM,
LeHTpomMepa, BTOpUYHas nepeTskka, ChyTHUKW, Teromepbl.
Tunbl MeTadasHbIX XPOMOCOM B 3aBUCUMOCTU OT MOMNOXEHUS
LeHTpomepbl. AyTOCOMbI 1 NOMOBbIE XPOMOCOMbI. KaproTtun.
CoBpeMeHHble MeTOA4bl XPOMOCOMHOrO aHanusa. Kapuotun
YernoBeka U MeTodbl Ero U3y4eHus.
KnetouHbln umkn un ero perynauusa. LMKNUHBL U LMKNWH
3aBMCMMblE  KMHa3bl -  KNoveBble Genku  perynauum
KneToyHoro pgerneHus. [llocnegcTBus  HapylleHusi  9TOro JYMK
KneTouyHbIn LUmKn un npouecca. MNonunnonama n nonuteHus. [MyHKTbI NpOBEPKU LnTonorus
€ro perynsayusi. (checkpoint) n penapauusa nospexgeHun OHK. Hapywenwus | ("MeguumHckas
16 NonuteHHble perynaumMm KneTovHOro uukna u oHkoreHes. [lonuteHus. ovnoxnmmsa",
' XPOMOCOMbI Kak MonuTeHHbIE XPOMOCOMBI Kak pe3ynbTaTt "cbos” knetodHoro | "MeguumHckas
pesynbTat "cbos” uukna (obpasoBaHue, MOpPGONOrMYeckMe OCODEHHOCTH, orodusnka",
KIeTOYHOro LuMKna. npupoaa nydos, "MeauunHckas
PYHKUMOHaNbHOE 3HAa4YeHUe, BCTPEYaeMOoCTb B npupoge). | kubepHeTuka)"

MonuTeHHble XPOMOCOMbI — yaobHas Modenb ANs U3ydeHust
bYHKLMOHamNbHOW opraHn3aLmmM XpoMOCOM.




BocnpousseaeHue
knetok. Mutos.
MaTtonorum mutosa un
MX NocrieacTBus.

HeneHne npokapuotTuyecknx krnetok. Cnocobbl aeneHus
3yKapuoTu4eckmx Krnetok. MwuTo3. J3Bomouus muTo3a.
HapyweHua muto3a m ux nocnenctsna. Amutos. Menos.

Mewno3s. kak Meno3 npeflectsyeT npoLeccy MOMoBOro pPasMHOXEHMUS

MeXaHu3m 3yKapuoTMYECKMX OPraHM3MOB W  JIEXUT B  OCHOBeE QYMK

pekomMBUuHaLmmn n hopMMPOBaHUSA MOSOBLIX KNETOK (rameT). YHMBEpPCanbHOCTb LinTonorusa

peaykuumn Ynucna Mero3a u ero atanbl. Ctagum menosa. CuHanTtoHemManbHbi | ("MeauuunHckas
17 XPOMOCOM Mpu komnnekc. KpoccuHroBep 1 ero aHavyeHne. XpomMocombl Tuna Groxmmms”,

' dopMMpoBaHMU “naMnoBbIX WeToK”. Pasnuunsg mexagy Meno3oM U Muto3om. | "MepguumHckas
NONOBbIX KIETOK. Tunel menosa. Cnopo- u rameTtoreHe3. [ameToreHes Yy 6uocmanka”,
[ameToreHes y yenoseka. CnepmartoreHe3 u oBoreHe3. [Nonosble kneTtku | "MeguumHckas
Yyenoseka. yernoseka. OnNnogoTBOpPEHNE — HadvanbHbIA dTan passBuTuS | knbepHetumka)"
XPOMOCOMHbIE HOBOro opraHuama. llatonorm menosa (NPUYUHBLL, TUMbI U
©onesHn Yenoseka, nocneacTsms). XpOMOCOMHbIe 6onesHu Yyenoseka.
0bycrnoBneHHble N3meHeHMsi KapuoTuna, oOOYCNoBMEHHbIe MNaToNOrnsIMM
HapyLeHUsaMK Menosa
Menoasa.

MaTonorus, ctapeHne u cmepTb KNeTkn. CTPYKTYpHble |
(PYHKUMOHAmNbHbIE  U3MEHEHWst  KINeTOK W OTAernbHbIX
KNEeToYHbIX KOMMOHEHTOB B MpOLEeccax peakTUBHOCTU WU 3YMK
Peakuus knetok Ha aganTtauun. Peakumst KneTkn Ha nospexaaromne gakTopbi: Linonorus
BHELLHMWe Koarynsiunsi XxpoMaTuHa, NMKHO3, pparMeHTaumus siapbika u ("MeuuuHckas
BO30eNCTBUS. ap. NameHeHne CTpyKTypbl OpraHoMgoB MNpu MOBpPEXOEHWM ANt "
onoxmmna",
1.8 ANonTo3 1 HEKPO3 — knetkn. [ductpodpma. Hapywenvne  guddepeHunpoBkm "Me anLmHeKas
[Ba BapuaHTa Lintonorna onyxoneBoro pocta KneToKk. AnonTo3 U HEKPO3 — B1ochmamka”
KNeTO4YHON CMepTH. [Ba BapuaHTa KNeTo4yHON cMepTu. AMOMNTO3 — reHeTU4ECKM "MeLI,I/ILl,I/IHCKa;I
3anporpaMmmupoBaHHasi cMepTb knetku. Mpumepbl anonTosa kBepHeTIKa)"
N UMTONOrMYECKME MPU3HaKM €ero nNpOsiBNEHUS; KIoYeBble
fenkn anonto3a. bwuonorndeckad ponb anonto3a B
MHOTFOKNETOYHOM OpraHm3me.
2. JllabopaTopHble 3aHATUA
LinTonorus kak Lintonorua — Hayka o knetke. [puHUMN CUCTEMHOrO aHanuaa
Hayka. Mpegmer, B W3y4YeHUM CTPYKTYPHO-(PYHKUMOHANbHOM OpraHusauum wu
3agayu, aTtanbl XN3HEOEeAaTeNbHOCTU KIETOK.
21 pa3BuTUSA. YPOBHU i
CTPYKTYPHO-
G YHKLMOHANbHOM
opraHusaLmm >X1Boro.
KneTto4yHas Teopwus.
CeeTtoBass Mukpockonust (YCTPOWCTBO, TWMbl, OMTUYECKME
OaHHble, npaBuna paboTbl C Mukpockonom). MeTogbl
MeTogpl LUUTONOMMYECKNX MccrneqoBaHmn. Liuto- M ructoxummyeckme
meToabl. OcBoeHve MeToda MpPUrOTOBMEHUS W OKPaCKM
LUTONOMMYECKNX
o Ma3KOB KPOBW XMBOTHbIX. AHanM3 mnpenapaToB KpOBU
2.2 VCCNENOBAHNI. nabopaTtopHol  Kpbicbl K 4emnoBeka. OnpegeneHue -
CTBOMOBbLIE KMNETKU U N o
X CHonb3osatve g | TEVKoUMTapHON dopmynbl. MeTtogpl KOHTPaCTMpOBaHMs B
e CBETOBOW MWKPOCKOMMUM. KOHC*)OKaJ'IbI:IbIVI MUWKpPOCKOM Ans
LUTONMOMMYECKNX nccnegoBaHum. NamepeHmne
MMWKPOCKOMMYECKUX OOBEKTOB. ONEKTPOHHAA MUKPOCKOMNUS
KaK MeTof LMTONOIMYECKMX MCCredoBaHun.
YnbTpacTpyKkTypHas OCOBEHHOCTN CTPOEHUS XXMBOTHOM U pacTUTENbHOW KINETOK.
opraHusauus kneTki. | PasHoobpasne  mopdonormm  KNeTtok  YerioBeka  Kak QYMK
CtpykTypa u oTpaxeHune nx PyHKLMOHaNbHON cneyvanusaumn. LnTonorus
YHKLUMU KNETOUHbIX | YNbTpacTpyKTypHas opraHusaums KNeTKN aykapvoT | ("MeguuuHckas
23 MeMbpaH. (ogHoMeMOpaHHble, OByMeMOpaHHble W HememOpaHHble oroxnmumsa",

' OpHomembpaHHbIe, opraHouabl KMeTku; CheuuanuMavpoBaHHble CTPYKTypbl W | "MeamumHckas
OBYMeMOpaHHbIE U opraHensibl KneTku). PelleHne cutyaumnoHHbIX 3agay. 6uocmanka”,
HemeMOpaHHble Tekywaa atrectauna  Neoi no Temam: «MeToabl | "MeauumHckas
opraHouabl KNeTku. LUTONMOMMYECKNX nccnegoBaHuny, «CTpyKTYypHO- | KMbBepHeTmka)"
Lintockener. dYHKUMOHaNbHas opraHn3aums KneTkmy.

CtpykTypa u NHTepdasHoe 2lalele} - LEeHTp yrnpaBneHus
2.4 PYHKLUMM KNETOYHOIO | XU3HEOEATENbHOCTLIO  KMEeTKA.  OCHOBHbIE — 9NEMEHTHI -

anpa

CTPYKTYPbl MHTepdasHoro siapa: XpoMaTuH (XpOMOCOMbI),




AOpLILKO, KapuonnasMa, saepHas obonodka. OnpeaeneHune
AOPbILLKOBON aKTUBHOCTM.

Ctpyktypa 1M OYyHKUMM  MUTOTMYECKMX  XPOMOCOM.
O3HakoMrieHne C Tvnamm MeTadasHbIX XPOMOCOM, UX
CTPYKTYpOW. AHanua nonumopguam uyucra, mMopdonoruu,
CTPYKTYpPbl MUTOTUYECKMX XPOMOCOM Y pasHblX BUOOB
XMBOTHbIX U pacTeHuin. MNoHATUE O kapuoTune.

Kapvnotun yenoseka v meToAdbl ero usydeHus. [deHBepckas

X Knaccudmkaumss ~ XpOMOCOM  YerioBeka Ha  OCHOBe
poMaTuhH. YnakoBka
HK NCMOMb30BaHNsi  PaBHOMEPHO  OKPaLUEHHbIX  XPOMOCOM.
_ N3yyeHrne kapuotMna W cucTematvM3aumsi  XPOMOCOM
3yKapnoTn4eckon
KIETKU B yenoBeka Ha OCHoBe MeToda [AuddepeHumanbHOro
XPOMOCOMX. okpawwuBaHusa (Mapwxckasa knaccudukauus). OnpeaeneHune
25 CrpykTypa 1 OCHOBHbIX MapamMeTpoB XPOMOCOM YerioBeka U cocTaBrieHne -
nanorpammbl. OcBoeHune 3anucu rniokanusauum
YHKLMM XPOMOCOM. .
MeTozb! onpeaeneHHbIX CEerMeHToB Ha MeTadasHoM
XPOMOCOMHOFO andbdepeHumnansHoO  OKpalLeHHOM XPOMOCOME 4YerloBeka.
aHANM3A. N3yyeHune KapuoTMna W AWarHoCTKa  HaCNEeACTBEHHbIX
3aboneBaHunii 4erioBeka C WCMOMb30BaHMEM COBPEMEHHbIX
MONEKYNAPHO-LIUTOreHEeTUYECKMUX MeTOo40B (FISH -
rmbpuamnsaums, crnekTpanbHOe KapuoTunupoBaHue W gp.).
lMonoBon xpomaTuvH 1 ero UCnonb3oBaHue A5l ANarHOCTUKM
nona W aHomanuiA B CUCTEME TOJMOBbLIX XPOMOCOM.
OnpeneneHue MoroBoro XpoMaTuHa. PewweHne
CUTYaLUMOHHbIX 3agau.
KnetouHbin uukn wun ero perynsauma. OnpegeneHune JYMK
KneTo4HbIn Umkn n MUTOTUYECKON aKTUBHOCTMW. O3sHakomneHue c Lintonorus
ero perynauus. 0COBEHHOCTAMMU CTpOeHusA " dyHKUMoHnpoBaHusa | ("MeaumumHckas
26 MNonuTteHHble NONMUTEHHbIX XpoOMOCOM. Tekywaa aTtrectaumsa Ne2 no onoxmmng",

' XPOMOCOMbI KaK Temam: «CTpyktypa 1 QYyHKUMM KIETOYHOro sgpa», | "MeawmumHckas
pesynbTar "cbos” «CTpykTypa MUTOTUYECKMX  XPOMOCOMY, «Kapuotun B6uocpmanka",
KITETOYHOro LuKna. YyenoBeKka U MeToabl ero nsyveHusay, «KnetodHbln umkn n ero | "MeguumHckas

perynsums». knbepHeTtumka)"

BocnpousseneHue MwuTto3 — yHMBepcanbHbI CnOco0 OeneHnss ComaTUHEeCKnx

knetok. MuTos. KNeToK 9yKapuoTUYECKNX OpraHM3moB. HapylieHus mutosa u

Matonormm muto3an | ux nocnegcteus. [lonunnovauva M aHeynnouams  Kak

nX NocneacTBus. pesynbTaT HapyLleHUs PacxoXOeHWst XpOMOCOM B aHadbase

Mewnos. kak MuTO3a. DHOOMUTO3. OLEHKa NPOXOXAEHNST MUTO3a B HOpME

MeXaHn3m W nNpy pasnuyHbix nartonornax. MukposigepHbli  TecT JYMK

pekoMbuHaumm n OyKKanbHOro anuUTenuWsi POTOBOW MONOCTM YenoBeka nOnst Lintonorus

pegykumm Ymicna OLlEHKN KINEeTOYHOro romeocTtasa opraHusama. Pewenne | ("MeguumnHckas
27 XPOMOCOM Mpu CUTYaLMOHHbIX 3agau. oroxnmusa",

' dopMMpoBaHMK Meno3s  (tunbl, cTaguu, Guonormdeckoe  3HadeHue). | "MeguumnHckas
NOJSIOBLIX KIETOK. CpaBHuTENbHAs XapakTepucTuka MUTO3a U Menosa. orodusnka",
["ameToreHes y OnpegeneHve ctaguii meno3a. CnepmaToreHes v oBoreHes y | "MeamumHckas
YyenoBeka. yenoBeka. [lonosble kneTkn. ONNoOgOTBOPEHNE — HAaYanbHbIN |  KubepHeTnka)"
XPOMOCOMHbIE aTan pasBuUTUSA HOBOro opraHuama. [laTonormm menosa u mx
BonesHn Yyenoseka, nocneactemsa. OueHka pasnuMYHbIX NaToNorMiM  Memnosa.
06ycnoBneHHble NameHeHns kapuoTuna, OOYCNOBMEHHbIE MNATONOrMAMM
HapyLleHUsaMun Mernosa. PelleHne cuUTyaumMoOHHbIX 33da4vy. XpPOMOCOMHbIE
Menosa. DonesHn YenoBeka u Nx LMTogNarHocTuka.

OnpegeneHne OCHOBHbIX LITOMOTMYECKMX XapaKTepPUCTUK
Peakuns knetok Ha anonTtosa " Hekpo3a (cBeToONTUYECKNIA "
BHELLHMNE YyNbTPaCTPYKTYPHbIN YPOBEHBb). Tekyuiaa attectaumst Ne3 no

28 BO34ENCTBUSL. TemaMm: «BocnpounssegeHne knetok. Mwuto3y», «Menos. )

AnonTo3 1 HEKPO3 —
[Ba BapuaHTa
KNeTo4YHON CMEpPTN.

CnepmatoreHe3 1 OBOreHe3 y 4eroBeka», «XpOMOCOMHbIE
fonesHn  4enoBeka, OOYCMOBMEHHbIE  HaPYLUEHUSIMU
Mmerosa», «LluTonormyeckne xapakTtepucTuku anonTto3a wu
HeKpo3a.




13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Buabl 3aHsSTUI (KONMYECTBO YacoB)
’\;g Haumerosarve Tembl pynnoBkle CamocrosaTenbHasi
n/n (pasgena) gucumniuHbI JNekumn KOHCYIbTaLMN JlabopaTtopHble pabora Bcero
1 Lintonorus Kak Hayka.
MpeameT, 3agaun,  STanbl
pa3BuUTUS. YPOBHU CTPYKTYPHO- 5 ) 5 5 6
PYHKUMOHaNbLHOM
opraHusaumm XKWUBOTO.
KneToyHas Teopwusi.
2 MeTogpbl _uuMTonornyeckmx 5 4 8 8 22
nccrnegoBaHun
3 CTpyKTypHO-(pyHKLMOHarbHas
opraHusaums KNeTKu.
KneTouHble MeMOpaHbl. 5 5 5 5 8
CTtpykTypa " DYHKLMK
opraHongos KNeTKu.
Lintockener.
4 CTtpykTypa " DYHKLMK
KNneTovyHoro sapa. YnakoBka 5 4 > 5 10
OHK B xpomocomax.
5 CtpykTypa " YHKLMM
XPOMOCOM. KapuoTtun
yernoBeka. CoBpeMeHHble 2 4 6 6 18
MeToabl XPOMOCOMHOTO
aHanuasa.
6 KnetoyHbin uUuMkn U ero > 5 5 5 8
perynsauusi.
7 BocnpousseneHne KIETOK.
Mwutos. [Matonorm muTo3a u
nx nocneacteusi. Menos. kak
MexaHusMm pekombuHauum
peaykumMm 4ucna  XpoMOCOM
npy OpPMMPOBAHMM MOSIOBbIX 2 6 10 10 28
KNeToK. [ameToreHes y
yeroBeka. XPOMOCOMHbIE
6onesHu Yyenoseka,
o0ycnoBreHHble
HapyLEHUSIMN Meno3sa.
8 Peakuns knetok Ha BHeLUHWe
BO34eNcTBUS. AnonTto3 " 5 5 5 5 8
HEeKpO3 — [OBa BapuaHTa
KNETOYHON CMepTH.
Ok3ameH 36
nToro: 16 24 34 34 144

14. MeToan4yeckue ykasaHma Ans ooyyarowmxcsa no 0CBOEHNIO ANCLUNIIUHDbI:

Mporpamma gucuMnnuHbl NpegycMmaTpyvBaeT MNPOBEAEHME JIEKUMOHHbIX U nabopaTopHbIX
3aHATUN. JIeKUMOHHbIM  MaTepuan packpbiBaeT OCHOBHble TEOpPETUYECKME BOMPOCHl  AaHHOWM
ancunnnuHel.  JlabopatopHble 3aHATMA obecneumBaloT OPMUPOBaHME HEOBXOOUMBIX YMEHUN W
HaBbIKOB (B pamMKax COOTBETCTBYHOLUMX OANCLUUNIINHE KOMNETEHLMI).

Ha nabopaTopHbiX 3aHATUAX perynspHO MNpoBOAUTCA OMNPOC MO TeOpeTMYeCcKMM BOMpocam
n3ydaemMbix Tem, pasbmpaloTca cuTyaumoHHble 3afaun, BbiNonHATCA nabopaTopHble 3agaHus. B xoge
BbIMOSHEHNA NabopaTopHbIX paboT CTyAeHTbl NpuobpeTaloT HaBblkM ObpalleHuMsi ¢ BUoNormyecknmMm
ob6bekTamun, nabopaTopHbiM 06OpyaOBaHMEM M MHCTPYMEHTApPWEM, CaMOCTOSITENbHO OCYLLECTBAIOT
9KCMEPUMEHTbI, PETNCTPUPYIOT, aHanM3MpyrT W  WUHTEPNPETUPYIOT pe3ynbTaTbl  LMTONOMMYEeCKUX
nccnepoBaHun. PesynbTtatbl nabopaTtopHon paboTbl ohopmMnsioTca B paboden TeTpagu CTyaeHTa B
BMOE PUCYHKA, pacyeToB, cOCTaBneHuss Tabnuu, BbIBOAOB. B koHUue nabopaTopHOro 3aHATMSA
pesynbTaTtbl paboTbl AOKNaAbIBAIOTCA NpenogasaTento, npyu HeobxoanmocTtn obeyxxpatotca B rpynne. B
crniydae npornycka nabopaTopHOro 3aHATUS CTYAEHT 00s3aH ero CaMOCTOSTENbHO BbIMOMHUTE MOA




KOHTpONeM npenogaBaTtenst BO BpeMs MHONBUAYaNbHbIX KOHCYNbTaLWNA.

BbinonHeHne camoctoaTensHon paboTtel (CP) npegnonaraet ka4eCTBEHHYO NOATOTOBKY KO BCEM
BMAAM 3adaHui: OCBOEHME TEOPEeTMYECKOro maTepuana B nNpouecce NeKUMOHHOro Kypca; NoaroToBKy K
nabopaTopHbIM 3aHATUAM (OCBOEHME TEOpWUW BOMPOCA; BbIMNOMHEHWE 3adaHui, NpPenyCMOTPEHHbIX
nporpaMmMmon nabopaTtopHOro NpPakTUKyMa); K TEKyLLeMy KOHTPOSO 3HaHWM U K 3k3ameHy. CTyaeHTbl
CaMOCTOATENbHO npopabaTbiBalOT WM yCBaumBalOT TEOpPETMYECKME 3HAHWA C  WUCMNOSb30BaHWEM
pekoMeHOOoBaHHbLIX npenofaBaTenemM yvyebHon nutepaTypbl U 3NEKTPOHHbLIX PecypcoB (MYHKTbl 15 u
16), paboTbl C TEKCTOM KOHCMEKTa NeKkuun, a Takke npe3eHTaumin NeKUMOHHbIX 3aHATUIA, KOTopble
pasMeLleHbl B 3NIEKTPOHHOM y4yebHo-meToauyeckom komnnekce (YMK) no aucumnnuue «Lutonornsa»
(https://edu.vsu.ru/course/view.php?id=3173).

B npouecce camocTosiTenbHOW MOArOTOBKM MPUM OCBOEHUM OMCUMUNIIMHBI CTYAEHT CHadana
n3y4yaeT OCHOBHYIO NnuTepaTtypy, a 3aTeM — OOMNOMHUTENbHYL0, YTO cnocobeTByeT Gonee rnybokomy
ocBoeHuMto MmaTepuana. [lpy nogrotoBke K nabopaToOpHbIM 3aHATUAM, TecTaM W 3K3aMeHy
HeobXooMMO NONb30BaTbCA MNPE3eHTaUMAMU JEKUMOHHbIX U NabopaToOpHbIX 3aHATUK, KOTOpble
pasMeLLeHbl B 3NEKTPOHHOM y4yebHO-MeToanYeCKoM Komnnekce
(https://edu.vsu.ru/course/view.php?id=3173).

KoHTponb pesynbtatoB CP obyvarowmxcsa npoBOAUTCA B XO4e NpoBeAeHMs nabopaTopHbIX
3aHATMA (OMpocC, BbINOMHEHME W caada nabopaTopHbiX paboT, pelleHne CUTyauuoHHbIX 3aday) u
TeKyllen atrectaumm (BbIMOMHEHME KOHTPOSIbHbIX paboT M TeCToBbIX 3agaHui). Tekywaa aTtrectauus
obecrneymBaeT NpPoBepKy OCBOEHUs1 y4ebHOoro matepmnana, npuobpeTeHnss 3HaHUA, YMEHUA U HaBbIKOB B
npouecce ayauToOpHOM U CaMOCTOSTENbHON paboThl.

Mpn HeobxoaMMOCTM y4ebHbIM NPOLECC peanu3yeTcs C NPUMEHEHNEM 3NEKTPOHHOrO 0bydeHns
N gucTaHuMoHHbIX obpasoBaTenbHbix TexHonormi (JOT) Ha nnatdopmax Moodle (https://edu.vsu.ru),
BI'Y «OtkpbiToe o6pasoBaHue» (https://openedu.ru/university/vsu/). B atom cnyvyae nekumm u
nabopaTopHble 3aHATMS NpoBoAATCA B pexume «BuoeokoHdepeHumsi», nocne 4ero CTyAeHT
npegocTaenseT npenogaBaTernto KOHCMEKT 3aHATUS, BbIMNOMHAET TECT, UM KOHTPOnbHY paboTty. [Mpu
ncnonb3oBaHun JOT oOy4yarowmMnNca CaMOCTOATENBHO MNPOCYLWMBAET OHMaMH-KypC, COoAepXaLlmi
NEeKLUMOHHbIM 1 nabopaTopHbI MaTepuan, BbINOMHAET 3a4aHusa NS cCaMOnpoBEpPKN, a 3aTeM MPoXoauT
NPOMEXYTOYHbIN KOHTPOSb 3HaHU NO MaTtepuanam OHNnanH-Kypca.

O6y4yeHne nuy C OrpaHUYEeHHbIMW BO3MOXHOCTSMW 340POBbS OCYLLECTBMASETCH C Y4EeTOM WX
MHOMBUAYANbHBIX NCUXOUINYECKNX OCODEHHOCTEN U B COOTBETCTBMM C MHAMBMAYANbHOW NporpaMmmon
peabunutaumn.

[na nuy ¢ HapyweHneM cnyxa nHdopmaumsa no yyebHon aucumnnuHe (y4ebHo-meTtoaudeckoe
nocobue no kypcy «Lwutonorma», ocHoBHas W [JononHUTENbHas nutepaTypa, npes3eHTauun K
nabopaTopHbIM  3aHATMAM) pasMelleHbl B 3NEKTPOHHOM  y4ebHO-MeToaMYeCcKOM  KOMMrekce
(https://edu.vsu.ru/course/view.php?id=3173). Ha NeKUMOHHLIX 3aHATUAX N NabopaTOPHbIX 3aHATUAX NPU
Heo6xoOMMOCTM  JOMNycKaeTca MPUCYTCTBME acCUCTEHTa, a TaK Xe, CypOaonepeBOOYUMKOB U
TUIoCcypaonepeBoOaYMKOB.

lMpomMexyToyHas aTTecTaumsa Ang nuy C HapyweHUsMU criyxa npoBOAMTCS B MUCbMEHHOW
dopme, npu 3TOM MCMONb3ylTCA oOLWne Kputepun oueHuBaHus. [pn HeobxoguMocTu, BpeMms
NoAroTOBKM Ha aKk3amMmeHe MOXeT OblTb YBEnMYEHO.

Ona nuy ¢ HapyweHveMm 3peHus onyckaeTcs ayaumanbHoe npefocTaBrneHve WHgopmMaumm
(Hanpumep, C MCMNonb30BaHNEM NPOrpaMM-CUHTE3aTOPOB peyn), a TaK e UCMOMb30BaHNe Ha NeKumax
3BYKO3anucbiBaloWMUX YCTPOUCTB (OUKTOPOHOB U T.4.). Ha NEeKUMOHHbIX 3aHATUSX M nabopaTopHbIX
3aHATUSX NPU HeO6XOAUMOCTU JOMNyCKaeTCs NPUCYTCTBUE aCCUCTEHTA.

Mpn npoBeaeHMM NPOMEXYTOYHOM aTTecTaumm AN nvy C HapylweHMeM 3peHust TeCTUpoBaHue
MOXeT ObITb 3aMeHeHO Ha ycTHoe cobecegoBaHme no Bonpocam. [lpyu HeobxoguMmocTu, BpeMms
NoAroTOBKM Ha aKk3amMmeHe MOXeT ObiTb YBENMYEHO.

Jlnua ¢ HapyweHusMn OMnOopHO-ABMraTeNbHOrO annapaTta C Y4eTOM COCTOSIHUS MX 340pOBbS
4yacTb 3aHATMMA MOXeT OblTb peanu3oBaHa AMCTAHUMOHHO C WMCMONb30BaHMEM 3NIEKTPOHHOrO y4yebHOo-
meTtogudeckoro komnnekca (https://edu.vsu.ru/course/view.php?id=3173). Ha NeKUMOHHbIX 3aHATUAX U
nabopaTopHbIX 3aHATUAX NPU HEOBXOAMMOCTM AoNyCcKaeTCs NpUCyTCTBME accucTeHTa. [NpomexyToyHas
aTTecTaumMsa NS NUL, C HapylweHUsMW OMopHO-ABUraTenlbHOro anmnapata npoBoAUTCA Ha obwmx
OCHOBaHMsIX, NpY HeOBXo0AMMOCTH NpoLeaypa 3k3aMeHa MOXeT ObiTb peanM3oBaHa AUCTaHLUNOHHO.



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. lNepeyeHb OCHOBHOW WU [OOMNOJSIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
HeobXoAUMbIX ANl OCBOEHUA AUCLUMNIIUHbI

a) OCHOBHas Nutepartypa:

Ne n/n McToYHMK

AdaHacbes 0. U. Tuctonorus, amépuonorus, uutonorus / KO.U. AdaHacbes, H.A. FOpuHa, E.®. KoToBckuii n
1 ap.. - M. : TOOTAP-Meaua, 2016. — 800 c.// N3gaTtenscTBO «KOHCYNbTaHT CTyAEeHTay : 3NEKTPOHHO-
6ubnuoteyHas cuctema. — URL: http://www.studmedlib.ru/ru/book/ISBN9785970436639.html

Bonuyk H. B. I'mctonorus, ambpuonorus, uutonorus / H.B. bonuyk, P.P. Ucnamos, 3.'. Ynymbekos, FO.A.

2 Yenbiwes. - M. : TOOTAP-Meawa, 2016. — 944 c.// U3spaTenbcTBO «KOHCYNbTaHT CTyAEHTa» : 3NIEKTPOHHO-
6ubnuoteyHas cuctema. — URL: http://www.studmedlib.ru/ru/book/ISBN9785970437827.html

3 BepewarvnHa B.A. Lntonorus / B.A. BepewarvHa. — M. : Uspgatenbckuii ueHTp "Akagemns”, 2012, — 172.

6) gononHuTenbHasa nuTepaTtypa:
Ne n/n MCTOYHUK

4 HoHkosa H.B. Uutonorus, ructonorus n amépuonorusi. JlabopatopHbii npaktukym / H.B. JoHkoBa, A.HO.
Casenbesa. - MiapgatenscTso "anb", 2014. — 144 c. https://e.lanbook.com/book/50687#authors
MawwkuHa O.C. OCHOBbI MEAMLIMHCKOW LUTONOMMK © y4ebHo-MeToanyeckoe nocobue ans sysos / O.C.
5 MawkunHa, A.B. Kokuna, B.H. Nonos.— BopoHex : N3pgatenbckuin gom BI'Y, 2017 .— 113 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf>
Beikos B.J1. Ljutonorus u obwas ructonorms. yHKLMOHanbHas Mopdonorusi KNeTok 1 TkaHen yenoseka / B.J1.
6 Bobikos. — CIM6. : COTUC, 2002. — 237 c. http://uchebka.biz/library/histology/46-citologiya-i-obschaya-
gistologiya-bykov-vl.
BopcaHoBa C.I'. MeguuwnHckas umtoreHeTuka / C.I'. BopcaHosa, KO.B. KOpos, B.H. YepHbiwos. — M. :

7| MEANPAKTVIKA - M. 2006. — 300 c.

8 KanaeB B.H. MukposaepHbIn TecT OykkarnbHOro anutenust potoBow nonoctu yenoseka / B.H. Kanaes, M.C.
Heuvaesa, E.A. Kanaea. — BopoHex: sgatenbckui gom BI'Y, 2016. — 136 c.

9 Kopsikos [1.E. Xpomocombl. CTpykTypa n doyHkumm / [1.E. Kopsikos, WN.®. XKumynes. — HoBocubupck : N3g-so CO
PAH, 2009. — 258 c.

10 Myuwkambapos H.H.MonekynspHas 6uonorus. BeeaeHvne B MONEKynsapHyH LmuTonormo u rucrtonoruo / H.H.
Mywkambapos, C.J1. KysHeuos. — M. : OO0 «MeaunuuHckoe nHdopmaumnoHHoe areHTcTeoy, 2016. — 664 c.

1 Py6uos H.B. Xpomocoma yenoBeka B yeTbipex namepenusx / H.b. Pybuos // MNpupoga. — 2007. - Ne 8. — C. 3—
10.

12 CoBpemeHHble NpeacTaBneHnst 0 CTPYKTYpHOW opraHmnsaumm xpomaTtunHa / A.B. Unotosckui [n ap.] //
Lintonorua. - 2012, — T. 54, Ne 4. — C. 298-306.

13 LinTonorms ¢ ocHoBamu natonorum KneTku : yuebHoe nocobwve ans sysos / FO.I'. Bacunbes [n gp.]. - M. :
3oomennuT, 2007. — 230 c.

14 Ynawwmk B.C. Ctonosble knetku n dousmotepanms/ B.C. Ynawwmk // HoBoctn meamko-6rnonorniyecknx Hayk. —

2017.—T. 15, Ne1. — C. 77-84. https://elibrary.ru/contents.asp?issueid=1882914
15 Yenuos KO.C. Beegenve B knetoyHyto 6uonormio / KO.C. YeHuos. — M. : AkagemkHura, 2005. — 493 c.

16 ApruH C.B. 2014. O unutonormdeckon anarHocTtuke / C.B. ApruH // UuTtonormsa. — 2014. — T. 56, Ne 12. — C. 933~
934.

B)MHpOPMaLNOHHbIE SM1EKTPOHHO-06pa3oBaTeNbHbIE pecypchbl (0uumanbHble pecypcbl MHTEPHET)™:

Ne n/n Pecypc
17 | LUmTonorus: anekTpoHHbIN y4ebHO-MeTOANYECKMI KoMmnnekce. - https://edu.vsu.ru/course/view.php?id=3173
18 OneKTpoHHbIV KaTanor Hay4Hon 6ubnuoTtekn BopoHexckoro rocyaapcTBEHHOrO yHuBepcuteTa. — http://

www.lib.vsu.ru

19 | 3BC OnekTpoHHas 6ubnuoTeka TexHnyeckoro By3a. — URL: http://www.studmedlib.ru

20 | http://www.studmedlib.ru/ KoHcynbTaHT cTyaeHTa. SnekTpoHHas 6ubnnoTteka MeEOMLMHCKOrO By3a

21 | eLIBRARY.RU — Hay4yHas anekTpoHHas 6ubnuorteka

16. NMepe4veHb y4eOHO-MeTOAMNYECKOrO o6ecneyeHnsa ANs caMoOCTOATENIbHOW PaboThbl (

Ne n/n McTo4YHnK
MawwkmHa O.C. OCHOBbI MEOULIMHCKOW LIMTONOMMK : y4ebHo-MeToamnyeckoe nocobue ans sysos / O.C.
1 MawkunHa, A.B. KoknHa, B.H. Nonos.— BopoHex : N3gaTenbckun gom BIY, 2017 .— 113 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf

17. OOpasoBaTenbHble TEXHONIOMMU, WUCNONib3yeMble MpU peanu3aumm y4eOHoMn
OUCLUMMNIUHBLI, BKNOYasi [AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT,
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4eHue):

Mpn peanusaumMm OUCUMMIUHBI  UCMOSb3YIOTCA  3MNEMEHTbl  ANEKTPOHHOro  oby4veHus u
ANCTaHUMOHHble obpasoBatenbHble TexHonorum (OOT). [porpamma Kypca peanu3dyeTtca 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 «Uutonorus» (https://edu.vsu.ru/course/view.php?id=3173).

18. MaTepuanbHO-TeEXHUYECKOe obecneyeHMe AUCLUNIINHDI:

YyebHasa ayautopus Ans npoBeAeHUs 3aHATUN NIEKUMOHHOro Tuna:
cneunanunampoBaHHas mebenb, npoektop ACER x115 H, HoytOyk Lenovo B590 c
BO3MOXHOCTbLIO NoAkrtodeHns Kk cetm «MHTepHeT», 3kpaH HacTeHHbIn Digis optimal,
WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowagp
YHuBepcuteTckas, 4.1,
nom.l, aya. 190

Yye6GHasa ayauTopus AOnNA  NpoBeAeHUst 3aHATUM CeMMHapCKoro Tuna
(nabopaTopHble 3aHATUS), ANS NpoBeAeHUA FPYNnoBbIX U MHAMBUAYaANbHbIX
KOHCYNbTaL Wi, TEKYLLEero KOHTPOsIsi U MPOMEXYTOYHOWN aTTecTauun:
cneumanusupoBaHHaa Mebenb, npoektop NEC V281W, akpaH HacTeHHbii Digis
optimal, HoyTOyk Lenovo B590 ¢ BO3MOXHOCTbIO NMOAKMOYEHUS K ceTU «HTepHeT»,
WKad C BbITSXKHBIM YCTPONCTBOM Manbin, Mukpockonsel ("Mukmen-1", Primo Star,
"Mukmen-6", Mukmepn 2, Mukpomepq 3 Bap. 3-20, Carl Zeis s ), WinPro 8 RUS Upgrd
OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowiagp
YHuBepcuteTckas, 4.1,
nom.l, aya. 187

OucnnenHbIn  Knacc, ayauTopusi AN NpoBeAeHUs  FPynnoBbiX WU
MHAMBUAYaNbHbIX KOHCYNbTaLWi, NOMeLleH1e AJIA CaMOCTOATENIbHOW paboThbl:
cneumanunsmpoBaHHas Mmebenb, KoMMbloTepbl (cucTemHbi 6nok Intel Celeron CPU 430
1.8 GHz, moHuTtop Samsung SyncMaster 17) (12 WwT.) ¢ BO3MOXHOCTbIO MOAKMIOYEHMUS
K cetn «NHTepHeT»

394018, r. BopoHex,
nnowanb
YHuBepcuTeTckas, 4.1,
nom.l, aya. 67

KomnbloTepHbIN  Knacc, ayautopuss Ans  NpoBeAEeHUs  TFPynnoBbIX U
MHOUBMAYANbHbIX KOHCYNbTaLUK, NOMeLLeHne AN CaMOCTOATEeNIbHOW paboThbl:
crneunanusmpoBaHHaa Mebenb, KoOMMbloTepbl (cuctemHbin 6nok Pentium Dual Core
CPU E6500, moHutop LG Flatron L1742 (17 wT.) C BO3MOXHOCTbIO MOAKIIOYEHUS K
cetn «MHTepHeT»

394018, r. BopoHex,
nnowianp
YHuBepcutetckas, 4.1,
nom.l, aya. 40/5

KomnbroTepHbIN Kracc, nomMelueHue Asisi CaMmoCcToATeNbHOW paboThbl:
cneumanmsmpoBaHHas Mebenb, KoMmnbloTepbl (cucTeMHbin 6ok Intel Core i5-2300
CPU, moHutop LG Flatron E2251 (10 wT.) ¢ BO3MOXHOCTbIO MOAKIMIOYEHUS K CETU
«MHTepHeT»

394018, r. BopoHex,
nnowianp
YHuBepcuteTtckas, 4.1,
nom.l, aya. 40/3

MomeweHne AnA xpaHeHUs M NpPodUNakTU4YeCKoro ob6cnyXuBaHMA y4eOHOro
o6opyaoBaHus:

cneumanmnsmpoBaHHaa mebenb, npoektop ACER x115 H, Hoytbyk Lenovo B590 c
BO3MOXHOCTbIO nogkntoyeHusa Kk cetn «UMHtepHeT», WinPro 8 RUS Upgrd OLP NL
Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowianp
YHuBepcutetckas, a.1,
nom.l, aya. 184a

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHNA TeKyLen U NPOMEXYTOYHOMW aTTecTauumn

MopsigoK OUEHKM OCBOeHMs1 obyvarowmumncss ydebHoOro MaTepuana onpegensieTcs

coAepXXaHWeM crenyloLmnx pasaenos AUCLUMNIHGIL

Wugmkatop(bl)
Ne HanmeHoBaHWe pasgena aucumninHbl KomneteH
OOCTVDKEHUSI OueHouHble cpeacTea
n/n (moayns) umns(un)
KOMMETEHLMM
LinTonornsa kak Hayka. NpeameTt, 3agauu,

1 | @Tansl passuTuA. YPOBHU CTPYKTYpPHO- OnK-1 OnK-1.2 Bonpocbl anst yctHoro
PYHKUMOHANbHOW OpraHM3aunmM XMBoro. onpoca
Kneto4yHas Teopus.

MeToabl UMTONOrMYECKMX NccrnegoBaHnn Bonpocbl anga yctHoro

2. OrlK-1 OrlK-1.2 onpoca

Tect
CTpyKkTypHO-(pyHKLMOHarbHas
opraHusaumsi KIEeTKN. KretoyHble : OriK-1.2

3 mMemOpaHbl.  CTpyktypa UM yHKUMK OrnK-1 OrK-1.3 Tecr
opraHoungoB KneTtku. LinTockener.

CTpykTypa v yHKUUN KNETOYHOrO sapa. : OrlK-1.2

4 Ynakoeka [JHK B xpomocomax. Oni-1 Ol1K-1.3 Pedpepar
CTpykTypa 1 OYHKLMM XPOMOCOM. MpakTuyeckune

5 | Kapuotun  4enoseka. CoBpeMeHHble OrlK-1 OrK-1.3 3agaHus.
MeTOoAbl XPOMOCOMHOIO aHanuaa. Tect

6 KneToyHbIN LUK 1 ero perynsauus. onK-1 OMK-1.2 BOI‘IpOC(l;:_I ggzaycmoro



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

NHaukatop(bl)
Ne HanmeHoBaHWe pasgena AucumninHbl KomneTteH
OOCTUXKEHUSA OueHouHble cpeacTBa
n/n (mogyns) uus(n)
KOMMeTeHUNn
BocnpousseneHue KNeToK. MwuTos.
[MaTtonorum MnTo3a u Ux NOCNeacTBuUs.
Menos. kak MexaHu3m pekombuHaumm u
€eno3. Kak MexaHu3M pekomOuHal, MpakTnyeckue
pegoykumMn  4ucna  XpoMOCOM npwm OlK-1.2
7 OrlK-1 3agaHu4.
dopMMpoBaHMU NOMNoBbIX KITETOK. OrliK-1.3 Tect
[ameToreHes y yenoseka. XpOMOCOMHbIE
bonesHn 4yenoseka, 0OyCrOBMEHHbIE
HapyLIeHUSMN Meno3sa.
Peakuuns KneToK Ha BHELLHWe
. OrlK-1.2
8 BO3eNCTBMS. ANOMNTO3 M HEKpo3 — [ABa OrnK-1 Pedepar
BapuaHTa KNeTo4YHON CMEpTHU.
MpomexyTouHasa aTTecTaums
MepeyeHb BONpocoB
dopMa KOHTPONs — 9K3aMeH

20. TunoBble OULEHOYHbIe CcpeacTBa M MeTOAMYECKMe MaTepuanbl, onpegensiowume
npoueaypbl OLLeHUBaHUA

20.1. TeKywuin KOHTPOSb YCNEeBaemMoCTn

KoHTponb ycneBaemMocTv No AUCUMMIIMHE OCYLLECTBNSAETCA C MOMOLLBK CeayHLMX OLEHOYHbIX
cpencTs:

1. Bonpochkl gng ycTHOro onpoca

2. Tect

3. Pedbepar

4. MNpakTndeckue 3agaHus

20.1.1 NMpumepbI BONPOCOB Af1s1 YCTHOro onpoca

1. CeeToBass MWKPOCKOMUS: YCTPOWCTBO, TWMbl, OMNTUYECKME [AaHHble, npasuna paboTbl C
MMKPOCKOMOM.

2. Cnocobbl M3roToBNeHns npenapaToB Ansd CBETOBOM Mukpockonuu. OCHOBHble 3Tanbl
NPUroTOBMNEHMS MOCTOSIHHOTO MTMCTONOMMYECKOro npenapara.

3. PaspewatoLasa cnocobHOCTb MUKpOCKonNa.

4, MeToabl KOHTpPaCcTUPOBaHUS B CBETOBOW MUKPOCKONUU: (pa30BO-KOHTpPACTHasA U onyopecLeHTHas
MUKPOCKONUS, MeToq HabniogeHns B Monspu3oBaHHOM CBeTe, MeTod TeMHoro nons. KoHdokanbHas
MUKPOCKOMUSI.

5. Mcnonb3oBaHne UMPOBLIX BUOeOKamep Ans permcrtpaumm unsobpaxeHun. MeTtogdbl aHanuaa
n306paxxeHns KNeToYHbIX KybTyp.

6. MeTogbl NPWKM3HEHHOTO U3y4YeHus KneTok. MeTog kneToudHbix KynbTyp (in vitro) n kneTodHom
NHXxeHepumn (rmbpnansaumm KneTok).

7. MeToabl nccnegoBaHUsA XMMUYECKOro cocTaBa U MeTabonmama KneTok.

8. LinTo- n ructoxmmmnyeckme meTtoapl.

9. M30ToMHLIN aHanuM3 KNeTok U TkaHen (MeTo4 aBTopaanorpadum).

10. dpakumoHmpoBaHue KneTok (anddepeHumaneHoe LUeHTpUdYrMpoBaHue).

11. MeToabl KONMYEeCTBEHHON OLEHKM KNETOYHbIX CTPYKTYP.

12. M3mepeHne MMKPOCKONMNYECKNX OOBHEKTOB.

13. OnNeKTpPOHHAs MMKPOCKOMUSA MPOCBEYMBAIOLLENO W CKaHUpylLero TUNoB (BO3MOXHOCTMH,
YCTPOWCTBO, NPUHLMMNbI paboThbl, TEXHWKA MUKPOCKONUPOBaHUS).

14. OcobeHHOCTM N3roTOBIEHNST MUKpPONpenapaToB Ans 3f1EKTPOHHOM MUKPOCKOMUMN.

15. MeraBonbTHas aNEeKTPOHHAs MUKPOCKOMMUA.

16. MonekynapHo-unuToreHeTU4ECKME MeToAbl XpPOMOCOMHOro aHamusa (FISH — rmbpuamsauus,
crnekTpanbHOe KapnoTunupoBaHue un ap.).

Kputepum oueHku:

«OTIMYHO» BbICTaBMNSAETCA CTYOAEHTY, ECIIU OH OTBETWI1 HA NOCTaBMEHHbIV BONPOC NOSHOCTHIO.

«XOPOLLO» BbICTABNSETCA CTYAEHTY, €Crniv OH NpW OTBETEe Ha BOMNPOC AONYCTWUN HEKOoTopble
HETOYHOCTW.



«y[OBMNETBOPUTENBHO» BLICTABNAETCA CTyOEHTY, €CnM OH He TMONHOCTLI0 OTBEeTUN Ha
NOCTaBMNEeHHbIN BONPOC.

«HEey[oBNeTBOPUTENIbHO» BbICTABNSETCA CTYAEHTY, €CNU OH He OTBETWN Ha MOCTAaBIIEHHbI
BOMpOC.

20.1.2 TecToBble 3aaaHus (Mpumepsbl, CTPYKTypa TecTa)
Bbi6pamb npaeusibHble omeembl (0OUH UJlU HECKOJIbKO)
1. B mHTepdasHoOM agpe npoucxogaT criegyrowme npouecchl: 1. Bocnpou3sBoacTBO reHeTU4ECKOM
nHdopmaumm (pennukaumna OHK); 2. TpaHckpunuua (cuvTbiBaHue reHeTndeckon nHdopmaummn ¢ AHK n
cuHte3 pasnuuyHblx TMnoB PHK); 3. [MpoueccuHr (cospeBaHWe MEpPBUYHbIX TPaHCKpPUNTOB), 4.
TpaHcnauus (cuHTes bernka)

2. OT yero 3aBUCUT KONMYECTBO AApPLILLEK B KreTKe: 1. OT Konn4ecTsa NepBUYHbLIX NepeTsikek; 2. oT
KonunyecTtsa BTOPUYHbIX NepeTsaxek; 3. OT obLuero konnyectsa XpOMOCOM.

3. OcHoBHbIM 6enkom xpomatuHa (OHIM) asnsetca: 1) HernctoHoBble ©Gernku; 2) rMCTOHbI, 3)
PnBPUNNUH; 4) HYKNEONH.

4. Kakne npoueccbl MpoOUCXOAAT NpU yvacTum uHTepdasHbix xpomocom? 1. Pennukauns; 2.
TpaHckpunuus; 3. PacnpenerneHne 1 nepeHoc reHeTU4eCcKoro maTepuana B JOYepHNE KIeTKN.

5. CKonbKo ayTOCOM B XpOMOCOMHOM Habope y yenoBeka: 1) 44; 2) 46; 3) 48

6. KTo Bnepsble onpegenun KonMYEeCTBO XPOMOCOM B COMaTMYECKMX (AMNIOUOHbLIX) KrneTkax

yenoseka? 1) T. WsaHH 1 M. WnenaeH; 2) k. Trvo u A. JleeaH; 3) M. Manbnuru n H. I'pio; 4) XK. JlexeH;
5) T. KacnepcoH

7. Kakon meton AOuddpepeHnanbHOro OKpaluMBaHUS MNO3BONSET Aaxe B WHTepdasHoM sagpe
ngeHtTnduumpoaTb Y-xpomocomy? 1. T-metogq; 2. G-meTtog; 3. C-meTog; 4. Q-meTog; 5. R-meTog.
8. C nomoLbo Kakoro BellecTBa OCYLLEeCTBASIT OCTaHOBKY MUTO3a M COKpalleHne XpoOMOCOM Ans

n3yyeHus kapmoTtuna uvenoseka? 1. dutoremarrnioTMHMHOM; 2. emaTtokcunmHom; 3. KonxuumHom; 4.
MNOTOHMYECKNM PacTBOPOM.

9. XpOMOCOMbI C LEeHTpOMepHbIM uHAekcoM 45-49% cornacHo [eHBepckon knaccudukaunm
OTHOCATCA K rpynne: 1) MeTaueHTpPUYEeCKUnX, 2) cybmeTaueHTprMyIeckux, 3) akpoLEHTPUYECKMX
10. KntoueBbiMn ©enkamn, BOBMEYEHHLIMM B PErynsaumio KNEeToYHOro umkna, asndwtcsa: 1)6enkm

LMKITMHBI (CYC); 2) TMCTOHbI; 3) HEMMCTOHOBbIE Benkun; 4) LUMKNMH-3aBncuMble knHasbl (cdk); 5) kacnasbl.
11. K uyemy MOryT npuBecTM MHOrokpaTHble payHabl pennukauum [OHK B wuHTepdase 6es
nocriegytowero BCTYNSEHNS KNeTKn B MUTO3 U pasfaeneHvus Xpomocom: 1. nonunnovamu; 2. NonnTeHnu;
3. AHeynnounguu.

12. Ha kneTky nogenctBoBanu npenapaTamu, Bbi3blBalOWMMKU paspylleHve 6GenkoB TyOynuHOB.
Kakune cTpykTypbl 1 npouecchl HapywaTtca? 1. MutoxoHgpum n cuntes AT®; 2. Pubocombl U CUHTE3
benka; 3. ObpasoBaHMe BepeTeHa OerfeHMs U pacxoXgeHne XpomMocom K nosntocam; 4.Mnactugbl m
npouecc PoToCMHTE3a.

13. Kakve HapylweHus mMuTo3a MOryT NpuMBECTUM K HEKpaTHOMY W3MEHEHMIO 4Yucria XpoOMOCOM B
kneTtke? 1) oTcTaBaHMe OTAESbHbLIX XPOMOCOM B aHadhase; 2) MOfIHOE HepacxoXOeHUe CEeCTPUHCKUX
XpomaTtug B aHadase; 3) MoCThbl B aHadase; 4) HapyLleHne LMTOTOMUM.

14.  AyTOCOMHbIE XPOMOCOMHbIE 60NEe3HN (CUHOPOMbBI) — 3TO BONE3HN, 0ByCroBrEHHbIE: 1)
N3MEHEHNEM YNCIa UNN CTPYKTYPbl HENONMOBBLIX XPOMOCOM; 2) U3MEHEHMEM YMCIIa UK CTPYKTYPbI
NOMNOBbIX XpPOMOCOM; 3) U3MEHEHNEM KapuoTuna.

15.  YkaxuTe XpOMOCOMHble 60Mne3Hn YenoBeka, OTHOCALLMECS K CUHOAPOMAaM, CBA3AHHbIM C
N3MEHEHMSIMA B CUCTEME MOSIoBLIX XpomocoMm: 1) CuHapom [JayHa; 2) Cungpom Lepiesckoro-
TepHepa; 3) Cungpom KnanHdpenbTepa; 4) Cungpom lMNatay

Cdenamb 3anucb JOKanu3ayuu ceaMmMeHmMa Ha OugghepeHyuanbHO OKpaweHHOoU
XPOMOCOMe 4esioeeka

1. Cpoenante 3anucb nokanu3aunm cerMeHTa, eCcrnv OH HaxoguTCs B NEepBOM CErMeHTe TpeTbero
panoHa OfMHHOIOo nreyvya NepBon XpOMOCOMbI
2. Cpoenante 3anucb fnokanu3aumm cerMeHTa, eCrnv OH HaxOAWUTCS B MEpPBOM CErMeHTe BTOpPOro

panoHa gnnHHoro nneva 17-n XpoOMoCOMbI.

Onpedenume 4Yucno mesiey Mosio8020 XpoMamuHa 8 UHmMepgasHbix ssi0pax nodel ¢
pasnuYHbIMU Kapuomunamu
1. OnpegenuTe, kKakoe YMCIO Ternew, NOSTOBOro XpOMaTUHA MOXHO OBHAPYXUTb B MHTEPdA3HbIX
aapax nogen co cnegyowmmmn kapyuotunamu: 46, XX; 48, XXXY.



2. OnpepgenuTe, Kakoe YMCrOo Tenew NosioBOro XpomaTnHa MOXXHO OBHApPYXUTb B UHTEPdA3HbIX
aapax nogen co cnegyowmmmn kappyotunamn: 46, XY; 47, XXX

Cdenamb 3akro4YeHue O B03MOXHOM Kapuomurne uHOueudyyma (Hanucamb dhopmyry
kapuomuna)
1. Cpoenante 3akntoveHne O BO3MOXHOM KapuvoTUMne WHOVBMOYYMa, WMELEero creaywowme
0COBEHHOCTU: (PEHOTUM MYXXCKOW, B MHTEPdA3HbLIX Sapax COMaTUYECKMX KNETOK MMeeTCcs OAHO TenbLe
NMonoBOro XpomMaTuHa ...

2. CpoenaiiTe 3akmnioMeHME O BO3MOXHOM KapuoTuMe WHOMBUAOYYMa, MMEILEro creayowme
0COBEHHOCTU: (DEHOTUMN XKEHCKUIA, B UHTEPdAsHbIX siApax COMaTUYECKUX KMNEeTOK MOonoBON XpoMaTuH
OTCyTCTBYET

Modnucamb pucyHku
Cxema KIeToYyHOro umkna Cxema CTPOEHMS MUTOTUYECKOW XPOMOCOMbI,

(I'IO,EI,I'II/ILIJI/ITe BCe 3Tal'lbl) noannwinTe Bce ee cocrasndwowime
4 567

Paboma c pucyHkom. Onpedenumb Ha Kakol cmaduu Mumo3sa Haxodumc;v KJ1iemka.
Kakon umdpor nokasaHa Knetka Ha cTagun 1 :
npodasbl?

Kakon undpon nokasaHa kneTka Ha ctagmm
meTadasbl?

Kakon undpon nokasaHa kneTka Ha ctagum
aHadgasbl?

Kakon undpon nokasaHa KneTka Ha ctagum
Tenodasbl?

Hamb nucbmeHHbIU omeem
CKONbKO XpPOMOCOM B COMaTUYECKMX (AMMIONOHbIX) KNeTKkax YenoBeka?
CKONbKO XpOMOCOM B MOMOBbIX (rannouaHbIX) KreTkax yenoseka?
Hanunwwnte hopmMyny HOpManbHOro KapuoTuna XXeHLMHbI
Hanvnwwnte hopmyny HopmanbHOro Kapuotuna My>XYuHbl

PoONPE

Pewumb cumyayuoHHyr 3adavy

HepacxoxaeHne MnonoBbIX XPOMOCOM Y MY>KYMHBI MPOMCXOAUT BO BTOPOM AeNeHUN Melo3a.
YKaxunte BO3MOXHbIE KApUOTUMbI AEBOYEK U MarbYMKOB NPU CAMSIHAN aHOMarlbHbIX NOMOBbIX KNETOK
MY>KYMHbI C HOPMarbHbIMU NONOBBLIMU KNETKAMU JKEHLLMHBI.

Kputepum oueHku:

«OTNINYHO» BbICTABNAETCHA CTYAEHTY, ecnv oH HabupaeT 75-100 % oT makcumanbHO BO3MOXHOIO
6anna 3a TecT.

«XOPOLLO» BbICTABMSAETCA CTyAeHTYy, ecnvm oH HabupaeT 50-74 % OT MakcumarbHO BO3MOXHOMO
6anna 3a TecT.

«y0OBNEeTBOPUTENBHO» BbICTABMNSAETCHA CTYAEHTY, ecnn oH HabupaeTt 30-49 % OT makcMmarnbHO
BO3MOXHOro 6anna 3a Tecr.

«HeyOoBNeTBOPUTENBbHO» BbICTABNSETCA CTyAEHTy, ecnu oH HabupaeT meHee 49 % % ot
MaKcMmMaribHO BO3MOXHOro 6anna 3a Tecr.



20.1.3 Tembl pechepaToB (NpuUMepbI):

1. UepTbl cxoaCcTBa U pasnuyuns B opraHMsaumm u geneHnm npokapuoTUHEcKnX N aykapuoTu4ecknx
KNETOK.

2. CoBpeMeHHble MeTOAbl U3YYEHUS CTPYKTYPbl U OYHKLUUM KIETKN.

3. MeToabl KOHTpacTUPOBaHMS B CBETOBOW MUKpOCKoNuU. KoHdokanbHast MMKPOCKOMKUA.

4, MeToabl U3yyeHus nokanusauum, ANHAMUKA CUHTE3a 1 TPaHCNOpPTa BELECTB B KreTKe.

5. CTBONOBbIE KNETKM U UX UCMNONb30BaHME B BMoMeanLnHe.

6. [MonoBoi XpomaTMH U ero MCrnonb3oBaHMEe ONA OMAarHOCTMKM Mnoria U aHoManuMin B cucteme
NOMOBbLIX XPOMOCOM.

7. MunToxoHaApUN —«3HEpPreTUdecKne CTaHLUMmMy» KneTkn. bonesHu YenoBeka, CBsI3aHHbIE C
naToriornen MMTOXoHAPUN (MUTOXOHAPUAnNbHbIE 6onesHu).

8. JInsocombl (CTpoeHue, XMMMYecknin coctas, PyHKLMK, TUNbI). JIN30COMHbIE BONE3HM HAKOMMEHUS.
9. CTpYKTYpHO-OYHKLMOHANbHAA  OpraHM3aumMmM  XpOMOCOM Yy MpoOKapuoT M 3yKapuoT

(cpaBHuUTENBHBLIM aHanus). Ws3bbiToyHaa [OHK. Wcnonb3oBaHne MUKpOCATENNUTOB B KayecTBe
MONEKYNAPHbIX MapKepoB ANs MAEHTUMKALMM NINYHOCTN, YCTAaHOBIEHMS CTENEHN POACTBA U Ap.

10. KapuoTtun yenoseka n MeTOabl €ro N3y4YeHms.

11.  XpoMOCOMbl YefioBeKa pasfMyarTCad MO HACLILWEHHOCTU Koaupylowen (CTPYKTYpHOR) w
Hekoavpytowen (M36biTouHon) OHK.

12. MonekynapHo-umMtoreHeTuyeckune metoabl: ISH- n FISH- mbpuamsaums (rmbpuansauusa in situ),
crnekTpanbHOe KapuoTUMNMPOBAHWE (XPOMOCOMHbBIM MAUHTUHI) U MX WUCNONb30oBaHWe ANA U3yYeHus
KapuoTuna yenoBeka U QUarHOCTUKN HacnencTBeHHbIX 3aboneBaHnin.

13. KneTouHbIN UuKN 1 ero perynaums. HapyleHunsa perynsumm KneTo4YHOro LMKna U OHKOreHea.

14, HapyweHna muto3a u ux nocnegcteus. [oHATME O nnougHOCTM KneTok. [onvnnouams u
aHeynnonaus Kak pesynbtaTt HapyLEeHUs pacxoXaeH1si XpOMOCOM B aHadhase MmMTo3a.

15. MwukposaepHbii  TeCT OyKKanbHOIO 3NUTENUMs POTOBOW MNOSIOCTU YernoBeka [Afs  OLEHKK
KNeToYHOro romeocTtasa opraHuama.

16. M3meHeHnsa kapmnoTtuna, o0ycrnoBneHHbIe NaToNormsamMm Menosa.
17. XpOMOCOMHbIe BONe3Hn YenoBeka.
18. Peakums kneTok Ha BHELLHWE BO3OENCTBUA.

19. AnonTos 1 HeKPO3 — ABa BapmnaHTa KIeTO4YHON CMepTH

Kputepum oueHku:

«3a4YTEHO» CTaBUTCSA CTYOEHTY, €Cnu OH packpbll TeMy pedepaTa, OnupasiCb Ha COBPEMEHHbIE
nccrnegoBaHusi, B TEKCTE OTCYTCTBYHOT opdorpadpmyeckme N CUHTaKCU4eckme oWnbKu, CTUNMCTUYECKUX
norpeLuHocTen, cobnogeHol TpeboBaHMst K 0OPMIEHNIO.

«HEe 3a4TEHO» CTaBUTCS CTYAEHTY, €CINM OH HE packpbin Temy pedepara.

20.1.4 MNpakTnyeckue 3agaHua (Nnpumepbl):
1. PaccmoTpeTb Nog MUKPOCKONOM roTOBbIE MpenapaThl: Ma3oK KPOBU NATYLLKW, KIETKA anuTenuarnbHbIX,
COEAVHUTENbHbLIX U HEPBHbIX TKaHEM KPbICbl, KOPHEBOM MEPUCTEMbI flyKa M COCHbI, KOXWLbI fykKa.
CpaBHUTb M 3apucoBaTb B TeTpaau nNpu OOMbLUOM YBENUYEHUN OOLLYIO CTPYKTYPY >KMBOTHOW U
pacTUTENbHOM KNeTKK (Mo 2-3 kneTkn). MNepeuncnmTb OCHOBHbIE Pa3nnuns B CTPOEHNN KIETOK XNBOTHbBIX
N pacTeHun.
2. O3HaKOMUTBCS C MOPEONOrMYECKMMN OCOBEHHOCTSAMN N PYHKUMAMW KINETOK XXMBOTHBIX U YerioBeka
(anuTenuanbHbIX W COEOUHWUTENbHbIX TKAHEW, KNeTOK KPOBW, MbILEYHON W HEPBHOW TKaHM).
PaccmoTtpeTb KneTkn pasnuyHon opmbl (LLApOBUAHON, 3Be344aToNn, KyOMYecKoW, UMINHOPUYECKON U
Aap.). 3apucoBaTtb B TeTpagu pasHble TUMbl KNEeTOK, 3annucaTb BbIMOSTHAEMbIE MU (PYHKLMN.
3. PaccmoTpeTb rotoBble MOCTOSIHHbIE MWKPOTOMHbIE MpenapaTtbl KIEeTOK >XUMBOTHOW TKaHW NoA
cBeTOBbIM MUKpockonom. O6patuTb BHMMaHWe Ha MOPAONOrMi0 pasfnnyHbIX OpraHesnn nog CBeTOBbIM
MMKPOCKOMOM: KOMMSIEKC [OnbaXu (HEpPBHblE KNETKU CMNUHANBbHOMO FaHrMUs KOTEHKAa), MUTOXOHAPUU
(KNeTKn neyeHn akconoTns).
4. Vicnonb3ys roToBble npenapatbl U MUKpodoTorpacpmm (CBETOBbIE U 3NEKTPOHHOMUKPOCKONMUYECKME),
paccMoTpuTE M 3apuUCyrTe CTPYKTYPY UHTepdasHoro sapa. log cBeToBbIM MUKPOCKONOM paccMOTpeTb
NOCTOSAHHbIE NpenapaThbl KNeTOK NeYEHMW.
5. PaccmoTpeTb npenapaTtbl COMaTUYECKUX KNETOK PasfuyHbIX XXMBOTHbIX, MOACYMTANTE KONMUYECTBO
BCTPEYAIOLLMXCA Y HUX SOpbIWEK U caenante BblBOAbl O BO3MOXHOM KONMYECTBE SAPbILLKOOOpasyoLmx
XPOMOCOM Y NMpoaHann3aMpoBaHHbIX OOGBEKTOB.



6. PaccmoTpeTb noa MUKpockonoM avddepeHumnanbHO OKpalleHHbIe XpOMOCOMbI YenoBeka. Obpatute
BHMMaHMWE Ha pasnuyuns no opme 1 pasmepy XpoMocom B Habope.

7. WNcnonb3ys kcepokonuio anddepeHumanbHO OKpalleHHbIX XPOMOCOM, onpeaenute LeHTPOMEpPHbIN
WMHOEKC AN KaKOoW XPOMOCOMbI B Nape (BCero 22 ayTocoMbl U NOMOBbIE XPOMOCOMbI X U Y) U ee Tun
(MeTaueHTpuyeckasa, cybmeTaueHTpudeckas, akpoueHTpudeckas). Pacnpepenute XpomMocoMbl MO
rpynnam cornacHo [leHBepckon knaccudpmkauum. PesynbtaTel odoopmuTe B BUAE Tabnuupl.

Tabnuuya
OchopmneHne pesynbTaToB U3MEPEHMSI XPOMOCOM YenoBeka
Mpynn Home OnvHa, mm LleHTpomepHbIn | Pasmepbl ©
XPOMOCOMbI | nrieya Bcen nHaHec, % dopma
B Nape XPOMOCOMbI XPOMOCOM

KOPOTKOIo AOJNTNMHHOIO

8. N3roTtoBnTb NpenapaTbl aNUTENManbHbIX KNETOK CAM3UCTOM nonocTu pta. MNpocmoTpeTb npenaparthl
nog CBETOBbIM MWMKpOCKOMOM. 3apucoBaTb MHTepdasHoe s4p0 € MOMIOBbIM - XPOMATMHOM.
MpoananuanpoBate 100 uHTEpdasHbIX siAep, YCTAHOBUTb MPOLEHT siAep C MOMOBbIM XPOMAaTUHOM.
CpenaTtb BbIBOA O KOnmnyecTse X-XpOMOCOM MHAMBUAYYMA.

9. Ncnonb3ys rotoBble Npenapartbl, pPaCCMOTPETb pa3nuyHblie Nepnoabl KNeToyHoro umkna. Hapucosatb
CXeMy KIeTOYHOro LuKna KreToK, codepkawux 6 xpomMocom, nognmcaTb BCe ero nepuogbl. YkasaTb
4YUCIIO XPOMOCOM (n), YUCNO XpomaTug u oTHocuTenobHoe codepxaHve OHK (c) ans Bcex nepvoaos
KneToyHoro umkna. CaenaTb BbIBOA Kak M3MEHSIETCA 4Mcino Xpomocom u konmyecteo [HK B xope
KNEeTOYHOro umKna.

10. WsroToBMTb UuMUTOMOrMYeckne npenapatbl OykKanbHOrO anuTenusa 4enoseka. [lpocMoTpeTb
npenapartbl Nog CBETOBbIM MMKPOCKOMOM. Ha kaxgom npenapate npocMoTpeTb He meHee 1000 KneTok.
OnpegenuTb KONMUYECTBO KIMETOK C MUKPOsSiApaMu, MNEPUHYKNEeapHbIMA BaKyonsiMu, Hace4dkamu,
NpoTpy3nsaMM TUna «pasdbutoe AnLo» n «A3blk». CaenaTb BbiBOAbI 06 YPOBHE KNETOYHbIX HApPYLUEHUA B
OyKKanbHOM anuTenuu.

11. MN3yunTb OCHOBHbIE 3Tamnbl raMeToreHesa y 4yernoBeka. PaccMoTpeTb Nof CBETOBbIM MUKPOCKOMOM
roToBble NpenapaTbl cnepmartoreHesa y moin. Onpegenvtb BCe CTagnm mMerosa. 3apucoBathb.

Kputepum oueHku:

«3a4YTeHO» BbICTABMSAETCS CTyOEHTY, eCnu 3ajaHve npaBunbHO OQOPMMEHO B TeTpaau,
CaMOCTOATENBHO CHOPMYNMPOBaHbI BbIBOAbI.

«HEe 3a4TEHO» BbICTABMSAETCS CTYAEHTY, €Cnn 3agaHne He ooopMIIEHO B TETPaaM.

TexHonorusa npoBeaeHus. Tekylasa atTectauusa NpoBOANTCA B COOTBETCTBUM C [NonoxeHnem o
TekyLlen atTectauumn oby4vaowmxcs No nporpammMam Bbiclwero obpasoBaHnst BopoHexckoro
rocyaapCTBEHHOIO YyHUBepcuTeTa.

Tekylasa aTTectaums npomssoanTcd B popmax:

- YCTHOro onpoca (MHANBMAYarnbHbIA ONpocC);

- MMCbMEHHBbIX paboT (TabopaTtopHbie paboTsl, pedepaThbl).

- TecTupoBaHus (NpoBoANTCA BMIOYHO B TPU CPOKa MO Mepe NPOYTEHUS NEKUMn U NpoBeaeHus
nabopaTopHbIX 3aHATMMA NO OnpederieHHbIM TeMaM C  WUCNOMb30BaHWEM 3NEKTPOHHOro yyebHo-
METOLMNYECKOrO Komnnekca no ANcuMninHe «Untonornay),
https://edu.vsu.ru/course/view.php?id=3173. TecTupoBaHMe BKIO4YaeT B CcebA pasHOYpPOBHEBLIE
3agaHusa  (BONPOCHI, PWUCYHKW, CUTYyauMOHHble 3adayn), NO3BONAWME fyylle OUEHUTb 3HaHWUS
obGyyvatowlerocs. [ina otBeTa Ha Bonpockl TpebyeTcsa 3HaHWe MaTepuana NEeKUMOHHbIX 1 nabopaTopHbIX
3aHATUN, a Takke MaTepuarna, peKOMeH4OBaHHOMO A4S CaMOCTOATENbHON paboThbl.

20.2. NMpomexyTouHaa aTrectauusa

MNpomexyTouyHas aTTecTauusi No  AUCLUMMNMHE OCYLLECTBNSIETCA C MOMOLLUbID  CreAyLmX
OLIEHOYHbIX CPEACTB:

- BOMNPOCOB K 3K3aMeHY

MepeyeHb BONPOCOB K 3K3aMeHy:
1. 3agauu u aTanbl pa3BUTUS LUTONOMMKN. 3HAYEHME YYEHUS O KNeTKe ANs MeauLUMHbI.



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

2. KneTtoyHas Teopusa 1 ee OCHOBHbIE MOMOXEHUS.

3. Ponb oTevecTBeHHLIX UccnegoBaTenen B passuTuM COBPEMEHHOW LIMTONOMMH.

4. CgeTtoBasi MuKpockonusi. MeToabl NPWKU3HEHHOIO W3yYeHUsa KNeTok (ha3oBO-KOHTpacTHas W
dnyopecueHTHass MUKpocKonusi, MeTon HabniogeHns B nonspusoBaHHOM cBeTe). Paspelsarowas
CcnocobHOCTb MUKpOCKONa.

5. MeTogbl UMTONOMMYECKUX UCCNeaoBaHWA: METOA KIEeTOYHbIX KyMNbTyp M KNETOYHOW WHXeHepuw;
M3OTOMHbIA aHanmM3 KMeTok W TKaHen (MeToqd asTopagmorpadum); pakuMOHNPOBaHNE KNETOK
(andhdepeHumansHoe UueHTpudyrmposaHume).

6. YepTbl CxoA4CTBa U pasnuMuMs B OopraHmsaummn M eneHurM npoKapuoTUYECKUX U 3YKapUOTUYECKUX
KNeTok.

7. O6was xapaktepuctuka CTPYKTypbl KneTku. OCHOBHbIE pasnuumMs  Mexay >KMBOTHbIMU U
pacTUTENbHBLIMW KNeTKamu.

8. Cnocobbl N3roToBNEeHNa NpenapaTos 45151 CBETOBOW MUKPOCKOMUM.

9. OOwme YepTbl 1 pasnUuns B CTPOEHUM U AENEHUN KNETOK MPOo- 1 3yKapuoT.

10. NamepeHne MUKPOCKOMNYECKUX OOBEKTOB.

11. MeToAbl KOHTPACTMPOBAHUSA B CBETOBOW MUKPOCKOMMWM.

12. BneKTpoHHas MUKPOCKOMNUS NPOCBEYMBAIOLLEIO U CKAHUPYIOLLEro TUMOB.

13. OcobeHHOCTN N3roTOBMEHUS MUKPONpPenapaToB AN 9NEeKTPOHHOM MUKPOCKOMUMN.

14. O6Lwune cBONCTBA KNETOYHbIX MeEMBpaH, NX CTPYKTypa 1 dyHKUUN.

15. NoBepxHOCTHbIM annapaTt knetku. [Mnasmatnyeckas MembpaHa (ee CTpyKTypa M OYHKUMW).
["MUKOKanukc n ero aHaveHue.

16. TpaHcropT BewecTB 4epe3 memOpaHy (Onddy3HbIA, MaccuBHbIN, akTMBHLIA).  Na- K- Hacoc.
OHOOUMTO3 U SK30LUTOS3.

17. LntockeneT KNeTkn: MUKPOUNamMeHTbI.

18. LiuTockeneT kneTkn: MUKpOTPYyBoUkn. OpraHnsauns BepeteHa geneHus.

19. CneumanmanpoBaHHble CTPYKTYpbl KNEeTOYHOW MeMOpaHbl: MUKPOBOPCWUHKW, PEeCHUYKU, BasanbHble
WMHBarMHauuu.

20. Knaccudmkaumsa n Mopdonormsi MeXKneToYHbIX KOHTaKTOB.

21. DHgonnasmMaTuyeckuin peTukynym (Tunbl, CTPOEHME N DYHKLUN).

22. Annapat Nonbaxu (CTpoeHne n yHKuun).

23. Mopo-hyHKUMOHaNbHaa opraHnsaumMsa M TUnbl FIN30COM, WX MpouUcCXoxaeHwe.  JIN30COMHbIe
Bone3Hn HakonneHus.

24. YnbTpacTpyKTypa v posib NEPOKCUCOM.

25. MutoxoHgpum (Mopdhonorusi, CTpykTypa u doyHKummn). MutoxoHgpuanbHble 6onesHu.

26. CTpyKTypHO-(pyHKUMOHANbHAss opraHm3aumsi reHoma wmutoxoHapui. B mTtOHK 3anucaHa Hawa
ncTopums.

27. BHYTPUKIETOYHbIE BKIIOYEHUSA, UX XapaKTepUCTUKa 1 posb.

28. CTpykTypa 1 yHKUMM MHTepdasHoro sapa. Ponb sgpa B XpaHeHUn n nepegade HacnegcTBEHHON
NHPOPMaLMK, XKN3HEOEATENbHOCTU KIETKN.

29. AgpblWwKo: cTpoeHMe (Mo OaHHbIM CBETOBOW N SNIEKTPOHHOM MUKpPOCKONuK), pyHKUMN, obpasoBaHume.
30. Pubocombl, nx ctpoenne n pyHKumn.

31. CTpyKTypa 1 byHKUUN XpOMaTUHA. DYXPOMaTUH N reTepoXpoMaTUH.

32.lonoBov XpoOMaTUH M €ro UCNoNb30BaHWe 4519 ANarHOCTMKM Nnona v aHoManuin B CUCTEME NOJSIOBbIX
XPOMOCOM.

33. YpoeHu komnaktudaumum (ynakoekun) JHK B coctaBe xpomocom.

34. CTpYKTYpPHO-PYHKUMOHANbHAs opraHn3aumMm XpoMOCOM Yy MPOKapMOT U 3yKapuoT (CpaBHUTENbHbIN
aHanua). N3bbitouHan JHK.

35. XpoMocoMbl BUPYCOB, NPOKAPUOT U MUTOXOHOPUNA.

36. OpraHusaums metadasHOM XPOMOCOMBbI 3ykapuoT. [MoHATne o kapuoTune.

37. Kapuotun yenoseka. MeToabl N3yyeHus U ngeHTMMKaLmMm XpoOMOCoOM YenoBEKa.

38. lNapwxckas knaccudunkaumsi XpoMOCOM YefoBeka. Mionorpamma yenoBeka.

39. MonekynsapHo-UMToreHeTu4yeckme MeToAbl (FISH- rmbpuamsaums, cnekTparnbHoe
KapuoTUNMPOBAHME) WU UX WCMOMb30BaHUE AN M3YYEeHUs KapuoTuna 4YenoBeka M LMArHOCTUKM
HacneacTBeHHbIX 3aboneBaHun.

40. CtBonosble KneTku (onpeneneHwe, CBOWNCTBA, UMb, OTKpbITHE BO3MOXXHOCTH
nepenporpaMmMmpoBaHNA 3perbiX KNETOK B MAPUNOTEHTHbIE). Micnonb3oBaHne B GuomeamumHe.

41. MnTo3 1 ero Guonorm4yeckoe 3HavYeHue.

42. AMuT03. CpaBHUTENbHAs XapakTepucTmka MnMTo3a n ammTosa.



43. KneTouyHbIN LUK 1 ero perynauus.

44. TlonUTeHHble TUraHTCKMe XpPOMOCOMbI (0BpasoBaHuWe, CTPyKTypa, OTAM4YMe OT MeTadasHbIX
XPOMOCOM).

45. MaTonorMm MnTO3a 1 UX NOCNeacTBUS.

46. Monunnonamnsa n aHeynnonamnsa Kak pesynbstaT HapyLLeHUA PacxoXaeHns XpOMOCOM B MUTO3e.

47. MnkposigepHbln TeCcT ByKKanbHOro anUTenusa poTOBOM MOSIOCTU YeroBeka AfS OLEHKN KNEeTOYHOro
romeocrasa opraHusma.

48. Melio3 u ero 6uonornyeckoe 3Ha4YeHue.

49. MnTO3 N MENO03, X CXOACTBA N OTNNYNS

50. Xpomocombl TUNa “namnoBbIX WETOK” (CTPoeHune, PyHKUMK, OTNnYmne oT MeTadasHbIX XpOMOCOM).
51. Tvnbl meno3sa.

52. NameToreHes y yenoseka. CnepmaToreHes 1 oBoreHes (CpaBHUTESNbHAsS XapakTepucTuKa).
53.lNonoBble kneTkn 4yenoseka. Mopdornornyeckas M dyHKUMOHaNbHas xapaktepuctuka. Ponb B
nepegaye reHeTndeckon uHdopmaumn. OnnogoTBOPEHWE — HadvarnbHbIA 3Tan pasBUTUS HOBOTO
opraHusma.

54. MNaTonornn merosa n nx NocneacTaus.

55. N3ameHeHnst kapmnoTuna Yyernoseka, 06yCrnoBreHHbIe NaToNormaMm Merosa.

56. XpOMOCOMHbIe BOMe3HN YenoBekKa.

57. bonesHun Yenoseka, CBA3aHHbIE C NATONOMMen OpraHonaoB KIeTKW.

58. Peakuusa KneTok Ha BHelWHWe BO3dencTBus. HapyweHus guddepeHunpoBKn 1 onyxonesbli pocT
KNeTku.

59. AnonTo3 1 HeKkpo3: ABa anbTepHATMBHbIX NyTU rmbenu kneTtkn. Lintonormyeckme npusHakm rubenu
KNeTku.

MpumMep KOHTPOSIbHO-U3MEePUTESNIbHOro MaTepuana
YTBEPXOAHKO
3aBefyoLumin kadeapon
reHEeTUKN, LMTONOrMn 1 BUonHxxeHepumn

B.H. lNonos
CneuuwanbHocTb __30.05.02 MeduyuHckas buoghusuka
OvcumnnuHa_ B1.0.25 Uutonoruna
dopma 0bydeHna OyHas
Bug koHTpona  Ok3ameH
Bug aTttectraumm _ npomexyToyHas
KoHTponbHO-n3meputenbHbIn MaTepuan Ne17

1. Mopdo-byHKLUMOHaNbHaa opraHMsaumst U TUMbl JIN30COM, UX MNPOUCXOXOEHME.
JInzocomHble 60ne3HN HaKoNeHUs.

2. M3meHeHnss kapuotuna 4enoBeka (XPOMOCOMHble OOnesHu), obyCrnoBMNEHHbIE
naToniorusaMmn Meno3sa.

3. HepacxoxgeHne nosioBbIX XPOMOCOM Y MY>XYUHbBI TPOMCXOOUT BO BTOPOM

aeneHnn menosa. YKaxute BO3MOXHbIE Kapunotunbl geBo4ek n MalribMMKOB MNMpUn CIIMAHNN
aHOMallbHbIX NOJIOBbIX KITETOK MYX4YUNHbI C HOPpMaJibHbIMU NMOJTOBbIMU KINeTKaMu XeHLLUUHbI.

Kputepum oueHku:

«OTNINYHO» BbICTABNSAETCHA CTYAEHTY, €Cnn OH packpbiBaeT BONPOCHI N0 TeMe buneta n oteevaeT
Ha OOMOMHUTESNbHbIE BOMPOCHI.

«XOPOLLO» BbICTABNSAETCHA CTYAEHTY, €CNM OH packpbiBaeT BONPOChI BuneTa, HO He OTBEYaeT Ha
HEKOTOpble AOMNOSTHUTESbHbIE BOMPOCHI.

«YyOOBNETBOPUTENBHOY» BbLICTABNAETCSA CTYAEHTY, €Cnu OH OTBevaeT Ounet no HaBOAALUM
BOMpOCaM 1 HETOYHO OTBEYaeT Ha JOMOHUTENBbHbIE BOMPOCHI.

«HeyOoBNeTBOPUTENBbHO» BbICTaBMAETCA CTYAEHTY, €CN OH He packpbiBaeT TeMbl MO BONpocam
GuneTta n He OTBeYaeT Ha AOMOSTHUTENbHbIE BONPOCHI.

TexHONOrMn npoBeaeHus.



dopmMON MPOMEXKYTOYHOM aTTecTaumm 3HAHWM, YMEHUA WU HaBbIKOB OOy4aloLmMxca siBNseTcs
ak3ameH. Obs3aTenbHbIM YCroBMEM [OMNycKa CTYOEHTOB K 3K3aMeHy SBNAETCHA BbIMOSHEHWE M cAaya
nabopaTopHbIx paboT, NONOXNTENbHbIE pe3yrbTaThl TEKYLLEN aTTecTauun (BbiNONHeHNe nabopaTopHbIX
paboT 1 TeCcToBbIX 3aaHNN).

MpomexyToyHas aTTecTaumsa nNpoBOAUTCS B COOTBETCTBUWU C [lofiloXXeHMeM O MPOMEXYTOYHOM
aTTecTaumm obyyarLmxca no nporpamMmmam BbicLLero obpasoBaHus.

KOHTpONbHO-M3MepUuTenbHble MaTepuanbl NPOMEXYTOYHOM aTTecTaumm BKNOYalT B cebs
TeopeTnyeckne BOMPOCHl, MO3BONSAIOLWIMNE OUEHUTb YPOBEHb MOMAYYEHHbLIX 3HAHWA U CUTYaLUOHHbIE
3aja4u, NO3BOSIAIOLLNE OLEHUTb CTENEHb CPOPMUPOBAHHOCTN YMEHNIN N HABLIKOB.

[nsa oueHnBaHWs pe3ynbTaTtoB 06y4eHNs Ha SK3amMeHe NCMNONb3YHTCS CneayoLlme nokasaTenu:

3HaHME OCHOBHbIX UUTOMOMMYECKMX W MUHbIX €CTECTBEHHO-HAyYHbIX MOHATUA M  MeToOOB;
COBPEMEHHOIO COCTOSHNE Bonpoca o] CTPYKTYPHO-PYHKLNOHABHON opraHusaumu "
XKU3HEOEeATEeNbHOCTU KNeToK  (MPOKapuoT WM 3YKapuoT, XMBOTHbIX W 4enoBeka) B HOpME WU npu
naTonornsx;

2) 3HaHWE OCHOBHbLIX MEXaHM3MOB W CUCTEMHbIX MPUHLMMNOB CTPYKTYPHO-DYHKLUMOHANBHON
OpraHM3aumm n XM3HeaeaTenbHOCTUN KNEeTOK XXMBOTHbIX M YeroBeka

3) yMeH1e NpUMEHATb (PyHOaMeHTanbHble 3HaHWUS MO uMTonorMm B pabote ¢ Buonornyeckumm
obbektamu, ucnonb3oBatb B cdepe NpodeccuoHanbHOW  OEeATenbHOCTW,  PerncTpupoBaTthb,
aHanusaMpoBaTb W WHTEPNpeTUupoBaTb MOSMyYEHHble pes3ynbTaTbl M NPOBOAUTL  LINTOMNOMMYECKYHO
ONarHoctuky 3aboneBaHnin YenoBeka; BOCNPUHUMATbL MHHOBAUMWN B LIEMSIX COBEPLUEHCTBOBAHMS CBOEW
npogeccmoHanbHoM AeATENBHOCTH.;

4) ymeHue TnpuMeHATb ©0as3oBble 3HaAHWS WM HaBblkKM  LUMTOSNIOMMYECKOro aHanusa Ans
PErMCTPMPOBAHUS, U3YYEHUA U MHTEpnpeTauumn CTPYKTYPHO-COYHKLMOHANBHOIO COCTOSIHUS KIeTOoK
opraHuM3mMa 4yenoseka.;

5) BnageHue OCHOBHbIMW LIMTOMOrMYECKUMM METOZ4aMU M MUKPOCKOMUYECKOW TEXHUKOWM
nccneaoBaHUS U OLEHKU CTPYKTYPHO-(PYHKUMOHANbHOMO COCTOSHUS KNETOK OpraHu3Ma Ans pelleHus
npodeccmoHarnbHbIX 3a4au;

6) BnNageHMe HaBblKaMW WCMOMb30BaHMUS CUCTEMHOrO aHanu3a B W3YYEeHWW CTPYKTYpPHO-
PYHKLMOHaNbHOrO COCTOSIHUSA KIEeTOK YerioBeka.

[na oueHnBaHnA pesynbTaToB 0OyYeHUA Ha 3K3aMeHe ucnonb3dyeTca 4-b6annbHas Lwkana:
KOTIINYHOY», «XOPOLLO», «yOOBNETBOPUTENBbHO», KHEYAOBNETBOPUTENBHOY.

5 6GannoB crtaBuTCcd, ecnu oby4valowmMncsa LEMOHCTPUPYET MOSIHOE COOTBETCTBME 3HAHWUN,
YMEHWU, HaBbIKOB MpuBEAEHHbIM B Tabnuvuax nokasatensm, cBob6ogHO onepupyeT npuobpeTeHHbIMU
3HAHUAMW, YMEHUAMUN, MPUMEHSET UX MPU PELLEHNN NpaKTUYeCcKnx 3ajay;

4 Ganna craBuTCs, ecnn Oby4varolnnNcs LEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHUR WU
HaBbIKOB MNpuMBEAEHHbIM B Tabnuuax nokasaTensm, HO [OnyckaeT He3HauuTernbHble OLnbKY,
HETOYHOCTU, UCMbITbIBAET 3aTPYAHEHUS MPU PELLUEHNN CUTYaUNOHHbIX 3a4ay;

3 Ganna crtaBuTCs, ecnu oby4valolmMics OEMOHCTPUPYET HEMOMIHOE COOTBETCTBME 3HAHWN,
YMEHW, HaBbIKOB MPWBEAEHHbIM B Tabnuue nokasaTensam, OOMNyckaeT 3HayuTernbHble OWubKn npu
peLUeHNN CUTyaunoHHbIX 3a4ay;

2 Ganna cTaBuTCH, ecnv obyvallMNCa OEMOHCTPUMPYET SABHOE HECOOTBETCTBME 3HAHWN,
YMEHWU, HaBbIKOB NpUBEAEHHbIM B Tabnuvue nokasaTtensam.

YpoBeHb
Kputepumn oueHnBaHnsa KoMmneTeHumm cdhopmmnpoBaH- LLikana oueHokK
HOCTU
KOMMeTeHUUN
MonHoe cooTBeTCTBME OTBETa OOyYaloLlerocss BCEM NepeyvucrneHHbiM | [108biweHHbIl OmnuyHo
Kputepusam. [1poOOEMOHCTPMPOBAHO 3HaHME OCHOBHbIX MOHATMA U yposeHb
METOAOB LIMTOMNOIMYECKUX WCCNEAOBAHWN; COBPEMEHHOIO COCTOSIHUSA
Bonpoca 0 CTPYKTYPHO-(PYHKLIMOHAIbHOWM opraHusaumm "
XKN3HEOEATENbHOCTU KINETOK KMBOTHbIX M 4enoBeka. Ob6ydatomics
cnocobeH  wnnlCTpupoBaTb  OTBET  MpMMeEpamu,  MUCMONb30BaTb
dyHOaMeHTanbHble 3HaHWA MO UUTONOrMKM B paboTe ¢ Bronornyecknmmn
obbekTamMn,  pelleHns  CUTYyauMOHHbIX  33aJa4;  PernmcTpvpoBaThb,
aHanM3MpoBaTb U NHTEPNPETMPOBATb NOJYYEHHbIE pe3ynbTaThl
OTBET Ha KOHTPOSIbHO-U3MEPUTENbHBIA MaTepuan He COOTBETCTBYET ba3zosnbll Xopowo
OLHOMY-OBYM W3 NEPEYNCTIEHHbIX MOKa3aTenen, Ho obyvarwuncsa gaet yposeHb
npaBuibHblE OTBETbI Ha AononHuTenbHble Bonpockl. Copgepxarcs
oTgenbHble Npobensl B 3HAaHMM METOL0B LUTONOMMYECKUX UCCIIeqoBaHNUi;




COBPEMEHHOIO COCTOAHMA BOMpoCa O CprKTypHO-(byHKLI,I/IOHaﬂbHOIZ
opraHunsauunmn n Xn3HegeAaTeribHOCTn KINEeTOoK; HeOoCTaTo4YHO
npoaeMOHCTPUpoOBaHO ymeHune ncnonb3oBaTb MUWKPOCKOMNYECKYHO
TEXHUKY N COBpPEMEHHble MeTOoAbl LUTONOMM4YEeCKMUX nuccrnegoBaHnin B
pa60Te ¢ bruonornyeckuMmm o6beKTaMu, peweHna CuTyaunMoHHbIX 3agad.

OTBET Ha KOHTPONbHO-U3MEPUTENbHBLIA MaTepuan He COOTBETCTBYET
mobbiIM TpeM K3 MepeyucrieHHbIX MokasaTtenein, obydalowuics paert
HenonHble OTBETbI Ha AOMOMHUTESbHbIE BOMPOCH.

[leMOHCTpUpyeT  YacTW4YHble  3HaHWS  METOAOB  LMTOMNOMMYEcKUx
UCCrefoBaHuii; COBPEMEHHOTO COCTOSIHUA BOMpoca O  CTPYKTYpPHO-
(YHKLMOHaNbHON OpraHM3aumnn 1 Xn3HeOesaTENbHOCTU KIeToK; He ymeeT
UCMONb30BaTb MUKPOCKOMMUYECKYID TEXHWKY W COBpPEMeHHble MeToapbl
LIMTONOTMYECKNX UcCriefoBaHuii B paboTe ¢ BuonornyeckuMm oGbekTamm,
peLleHVsl CUTYaLMOHHBIX 3a4au.

lNopoeossili
ypo8eHb

Ydoenemeopu-
mernbHO

OTBeT Ha KOHTpOJ'IbHO-I/I3MepI/ITeJ'IbeII7I maTtepuman He COOTBETCTBYyeT
nodbIM YyeTblpeM Wn3 nepeyHnCrieHHbIX nokasareneun. 06yqarou.u/||7|0ﬂ
OEMOHCTPUPYET OTPbIBOYHbIE, (pparmeHTaprle 3HaHWA, OEeMOHCTpUpyeT
OTCyTCTBUE yMeHMVI M  HaBblKOB WCMNONb30BaHUA MI/IKpOCKOI'II/ILIeCKOI7I
TEXHUKN N COBPEMEHHbIX MeTOoAOB UUTONTOrmM4ecKmnx nccnegoBaHun B
p360Te ¢ bruonornyeckuMmm o6bEKTaMK, peweHna CuTyaunoHHbIX 3agau.

Heydosnemeo-
puUMesbHO
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