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PABOYAA NPOMPAMMA YYEBEHOU OUCLUUNMNUHDBI
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1. Kog u HaumeHoBaHuMe HanpasneHus nogrotoBku: 30.05.02 MeguunHckasa Guoduamka
2. Mpodmnb nogrotoBkn: MeguumHckasa 6uodursmka
3. KBanudwmkauusa BbinyckHUKa: Bpay-6Modunsmnk

4. dopma ob6y4eHus: oyHas

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

6. CoctaBuTENM NpOrpaMmmbil:
MawkuHa Onbea CepzeesHa, kaHOuOam buosio2udyeckux HayK, OoueHm,

KokuHa AHacmacus BacurnbesHa, kaHOudam 6uosio2u4ecKux HayK, accucmeHm

7. PekomeHpoBaHa: HayyHo-memodu4yecKkuM coeemom MeOuKo-b6uo02udecKko20
akynbmema ripomokosi Ne 3 om 22.04.2024

8. YuebBHbIN roa: 2025-2026 CemecTp(bl)/TpumecTp(bl): 3



9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu ocgoeHusi y4yebHoU OucyurniuHbl S67ISII0MCS: O03HAKOMIEHWE CTYOEHTOB C
COBPEMEHHbIMU NpeaCcTaBNEHNS MM O CTPOEHNN, PA3MHOXEHUM N PYHKUMOHUPOBaHUKN, crieunanmsaunm
M NaTOJION'MYECKNX npoueccax B KreTkKax pa3HbIX TUMOB OpraHmn3auunn.

3adayu y4ebHoU OucyunuHbI:

- U3Y4nTb KOHLENTYyarbHblE OCHOBbI U METoANYECKME NPUEMbI LIUTONOMUN.

- ycTaHaBnuBaTb MNPUYMHHO-CINEACTBEHHbIE CBA3M B CTPOEHUN U (PYHKLMOHMPOBAHUWN KNETOK,
TKaHen.

- BbIIBUTb CXOACTBO M pasnuuMe KNeToK MPOKapUOT W 3yKapuoT, KNEeTOYHbIX MPOLIeCCOB U
NPUHLIMNOB MX OEACTBUS.

- oBnageTb HaBblkaMuM paboTbl C  UCMONb3OBAHMEM  MUKPOCKOMUYECKOWN
LUTOXMMUYECKMX, BUOXMMUYECKMX N APYrMX COBPEMEHHbIX METOAOB MCCIeqoBaHUS KMETOK.

TEXHUKM,

10. MecTo yyebHOM AncuMNIUHbLI B cTpyKType OOI:

YyebHasa gucumnnuHa «Liutonorusa» oTHocutcs Kk obsasatensHon vactu bnoka 1 «AucuunnuHel
(mogynun)» degepanbHOro rocygapcrBeHHoOro obpasoBaTtesibHOro cTaHgapTa BbicLIero obpasoBaHus no
cneumanbHoctn 30.05.02 MeauumHckas 6uodmsmka (cneumanuct). [pegwectsyeT crnegyowmm
avcumnnuHam «luctonorusay, «AHatomus venoseka», «Obwasa Guoxnmmsy, «Obwas n MeanLmHcKas
reHeTuka.

OOGyyvaowuiics, oBnageB AUCUMNIWHON, OOMKEH 3HaTb HOBeWWMe [OCTUXEeHUs B obnactu
unTonornn, NpuMoBpecTn npakTuyeckme HaBblkM paboTbl C MUKPOCKOMUYECKOM TEXHUKOMW W OLEHKM
CTPYKTYPbI U XU3HEOEATENbHOCTU KNETKN; YMeTb UCMOMb30BaTh NOMyYeHHble 3HaHWUSA B MEAULMHCKON U
Hay4YHO-UccrnegoBaTenbCKOM AeATENbHOCTY.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yrbTaTamMuM OCBOEHUs oGpa3oBaTefibHOM

nporpamMmmbl (KOMneTeHLIMFlMM) n UHAUKaTopamMun NX 4OCTUXEeHUA:

Kog HasBaHue Koa(bl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMNeTeHuuu
OrK- OlK- | Ucnonb3yeT 3HaTb: COBPEMEHHOE COCTOsIHME BOMpOca O
1 1.2 OCHOBHblE CTPYKTYPHO-(PYHKLMOHAIbLHOW OpraHnsaunm u
€CTECTBEHHOHaYy | XXM3HeOeATenbHOCTM KNeTokK (MpoKapuoT 1
YHblE MOHATUSA U | BYKApWOT, KMBOTHbIX 1 YeroBeKa) B HOPMeE U Nnpu
mMeToabl pasnuyHbIX NaTONOMMSX.
nccregoBaHun
CnocobeH npw peLueHumn YMeTb: NpOBOAUTL OLEHKY OCODEHHOCTEN CTPOEHUS
ncnonb3osaTtb U npodeccuoHanb | U XU3HeaesaTeNbHOCTU KIEeTKM B HOPME U Npu
NPUMEHATb HbIX 3a4au pasnuyHbIX NaToNormMsaX, pelarb CUTyauMOHHbIE
dyHOAaMeHTanbHble 3agauu..
M NpuKnagHble
MeanUMHCKKe, BnageTtb: OCHOBHLIMU MOHATMAMU METOAAMMU
€CTEeCTBEHHOHaYu4HbI nccneaoBaHnmn Npu peLleHnn npodeccroHarbHbIX
€ 3HaHus ans 3agau.
MOCTaHOBKU U OTl1K- WHTepnpetupyeT | 3HaTb: MPUHLMMNBI CTPYKTYPHO-(PYHKLNOHATBHON
peLueHns 1.3 pesynbTathl opraHmsaumm v XXusHeeaTenbHOCTU KNeTok
CTaHOapPTHbIX 1 €CTECTBEHHOHAY | XXMBOTHbIX U YenoBeka.
WHHOBALMOHHbIX YHbIX
3apav nccregoBaHun YMeTb: NPUMEHATb 3HaHWUS U HaBbIKK
npodeccnoHarnsHon npu peLeHnm LMTONOMMYECKOro aHanmsa ans perncTpupoBaHus,
AesaTensHoCcTH npodeccuoHanb | aHanusa u MHTepnpeTauun CTPYKTYpHO-
HbIX 3agau PYHKLMOHANbHOro COCTOSIHUSA KNETOK OpraHn3ma.
BnageTtb: HaBblkaMy OLEHKM CTPYKTYPHO-
PYHKLIMOHANbHOro COCTOSIHUS KNETOK OpraHn3mMa,
WHTeprnpeTUpoBaTh Mosy4YeHHbIe pe3ynbTaThl U
NPOBOAUTL LIUTONOIMYECKYIO ANArHOCTUKY.




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

dopma NpoMeXyTOYHOMN aTTecTaumm 3K3ameH

13. TpyaoemkocTb No BMAaAM y4ye6HOM paboTbl

TpynoemMkocTb
Bug yuebHow paboTbl Bcero o cemecTtpam
3 cemecTp
AyOouTOpHbIE 3aHATUSA 74 74
nekuunu 16 16
B TOM YvcHe: npakTuyeckme
nabopartopHble 34 34
rpynnoBble KOHCYNbTauum 24 24
CamocTosaTenbHas paborta 34 34
dopma NPOMEXYTOYHOW aTTECTALMKN - IK3aMeEH 36 36
UToro: 144 144

13.1. CopepxaHue QUCLMUNIUHDI

Peannsauus
asgena
HanmeHoBaHune LI,I/I(I))LI,I/II"EI"J'II/IHI:I c
Ne n/n pasgena CopepxaHve pasgena aMcunnimHbl HOMOLLBIO
ANCUUMNNNHBI N
OHNamnH-Kypca,
QYMK*
1. Jlekuun
MpeameT n 3agayn LMTONOMMKN, OCHOBHbIE 3Tanbl pas3BUTUS.
3HayeHne uyuTONOMMM B CUCTEME  OMOMOrMYECKUX U
LimTonorus kak -
Hayka. Mpeamet MEOMLMHCKUX HayK. YPOBHU CTPYKTYPHO-(PYHKLNOHANBHON
’ ’ opraHmsauum >kmBoro. KneTka Kkak eauHuua CTPOEeHUs, .
sanati, stanel q)pHKumo:lm OBaHusi a3BUTUSA BOC'EI"'I omzse,qupm;l n https://edu.vsu
pasBuUTMS. YPOBHM y P L : b _ru/course/vie
1.1 naTonornyecknx M3MeHeHnn opraHamoB. KnetouHaqa teopusa | =~ ,—— . —
CTPYKTYPHO- w.php?id=317
. N ee OCHOBHble MOMoXeHus. KneTkn npokapuoT U aykapuoT
dyHKLMOHaNBHOM - 3
(ocobeHHOCTM U pasnuuma B CcTpoeHumn). O6wmin nnaH =
opraHusaumm XX1UBOro.
CTPOEHMS KNETOK aykapuoT. Bupyckl — HekneTtoyHas dopma
KneTto4yHas Teopus.
XW3HW. 3HayeHMe UWUTONorMM LONs Haykn WU MPaKTUKW,
MeaULUMWHBI.
CBetoBass M  3neKTpoHHass  Mukpockonusi.  MeToabl
KOHTpPacTUpPOBaHNSI B CBETOBO MUKPOCKOMUMN.
KoHdokanbHas MMWKPOCKOMMSI. LinToxmmnueckue,
OUOXMMMYECKNE U MONEKYNAPHO-LUTONOrMYECKNE METOAbI.
MeTog4 MUKpPOXMPYPrMM W KynbTypbl KneTok. KneTouyHas
UHXeHepus. M3oTonHbIn aHanus (meTtoq
MeTonp! aBTopaaunorpacun). dpakumoHnpoBaHmne KNeTokK.
KoHdpokanbHast  mukpockonusi.  Cnocobbl  M3roToBMEHUS .
HMTONOMM4SCcKnX n el?; aTOBBSaBI/ICI/II\F/)IOCTI/I OT Lenen nccnegosaHuns https://edu.vsu
NcCrenoBaHmii. penap orh A ' .ru/course/vie
1.2 CTBOMOBbIE KNETKW, UX CBOWCTBA WM TUMbl. MHOrOKNMETOUHbIE | “— = —— ——
CTBOMOBbLIE KNETKU U . , w.php?id=317
OpraHm3mbl pas3BMBAOTCA W3 OOHOM CTBOJIOBOM  KNETKM
MX UCMosib30BaHue B 3
GuoMaaULIHE (3uroTbl). KnetouHas anddepeHUMpoBKa Kak npoLecc =
) obpasoBaHMsa creumanmM3MpoBaHHbIX KIETOK M TKaHen, Kak
pesynbTaTt AnddepeHLnansHONn akTUBHOCTU reHOB
B XOZ4€e pasBUTUs. VICTOYHMKM MOnydeHns N 6aHK CTBOJIOBbIX
knetok. OTKpbITUE BO3MOXHOCTW MepenporpamMmmMmpoBaHus
3penbIX KNeToK B
nniopunoteHTHole  (xoH [apgoH, LWuHba AmaHaka).
Vicnonb3oBaHne CTBOMOBLIX KNETOK B OMomMeanLnHe.
YnbTpacTpyKkTypHas YnbTpacTpyKkTypHas opraHusauus KNeTKu. Obuwas https://edu.vsu
OopraHusauusi KNeTKW. | XapakTepucTMka W OCHOBHbIE  pasnnuMs  CTPYKTYpbl ;
. y .ru/course/vie
1.3 CTtpykTypa u pacTUTENbHOW W XUBOTHOM  KneTku. LluTonnasma wu W ohp?id=317
YHKUUN KNETOYHbIX | rmanonnasma. CTpykTypa U (pyHKUMM KIETOYHbIX MeMbpaH. —L%

MeMbpaH.

TpaHcnopT BewectB vepe3 MembpaHy. OgHomemOpaHHble



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

OpgHomembpaHHble,
ABYMeMOpaHHbIe 1
HemeMOpaHHble
opraHouabl KNeTku.
Lintockener.

opraHougpl KneTKu: 3JHAonnasmartumyeckas ceTb, annapar
"onbaXn, NTM30COMbI, MEPOKCMCOMbI, BAKyOrnn pacTUTENbHbIX
knetok. [lonyaBTOHOMHble AByMeMOpaHHble oOpraHougbl
KNeTkn: MWUTOXOHApWUM U nnactmabl. B mMutoxoHapusax
3anucaHa Hawa uctopus. bonesHu yenoseka, cBA3aHHbIE C
natonornen opraHongos. HemembpaHHble KOMMNOHEHTHI
knetkn. KnetouHbln ueHTp. Pubocombl. Llutockenet -
ONOpHO-ABUraTenbHas CUCTeMa KMETKU: MUKPOUNaAMEHTHI,
MUKPOTPYBOUKM " NPOMEXYTOYHbIE dunameHTbI.
[MponcxoxgeHe aykapnoTUYECKNX KIETOK.

1.4

CTtpykTypa un
PYHKLMN KNETOYHOTO
agpa

WuTepdasHoe SOpo — UEHTP YynpaBneHust XusHedesiTenb-
HOCTblO  KneTkn.  OCHOBHblE  3MEMEHTbl  CTPYKTYpbI
WHTEepdasHoro sgpa: XpoMaTuH (XPOMOCOMbI), SIAPLILLKO,
SAO0EepHbIA COoK (kapuonnasma), saepHas obonoyvka CTpykTypa
N YHKUMN HYKNEMHOBBLIX KWUCMOT. fApgepHas oborodvka u
NopoBbIiA KOMMJIEKC. AnepHo-untonnasmartmyeckmne
B3anMoAencTBusl. AgepHbliin 6enkoBbIii MaTPUKC, NTaMUHA; UX
CTPyKTypa 1 dyHKUMOHaNbHOE 3HayeHve. AOpbiwko —
opraHon cuHTe3a pubocoMm. CTpykTypa ©  YHKUMM
AnpbILKa. FAOpbILKOBbLIN OpraHM3aTop — BMECTUIMLLE FEeHOB
prBOCOMHbIX PHK. CtpoeHne reHos pPHK,
nonuumcTpoHHocTb. CuHTe3 n npoueccnHr pPHK. OcHoBHEIE
CTPYKTYPHbIE  KOMMOHEHTbl U  Tunbl  agpbiwek.  Linkn
N3MEHEHUs] CTPYKTYpbl AOPbILKA B CBA3N C ero (hyHKUnen.
Amnnudpumkaums reHoB pPHK. CTpoeHue n xumnsi pudocom y
9YKapuoT 1 NPOKapuorT.

https://edu.vsu

.ru/course/vie

w.php?id=317
3
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XpomatuH. YnakoBka
OHK
3yKapuoTUyYeCcKon
KNeTK/ B
XPOMOCOMaX.
CTtpykTypa 1
DYHKLUN XPOMOCOM.
MeToabl
XPOMOCOMHOTO
aHanusa.

CTpykTypa, (OyHKUMM M TUNbl XpomaTuHa. JYXPOMaTUH U
retepoxpomaTtuH. [lonoBon xpomaTuH. CTpyKTypHO -
PYHKLUMOHaNbHas opraHn3aums reHeTM4eckoro marepuana y
npokapuMoT M 39ykapuoT  (CpaBHUTEMbHbIM  aHanua).
N3bbiTouHaa OHK. CatennutHas n mukpocatennutHaa OHK.
OuMUHYLMA XpoMaTuMHa M XpPOMOCOM, UX (pu3nonormyeckoe
3HaveHue. YpoBHM komnaktmsaumm OHK asykapuoTudeckon
KNeTkn B cocCTaBe XPOMOCOM. [UCTOHbI M HErmcToHoBblE
Genkn: ux ponb B komnaktusaumm [OHK. Hykneocowmsi:
CTpoeHue, porfb npu  PYHKUMOHUPOBaAHUN  XpOMaTuHa.
HykneomepHas cdubpunna. MNMeTnesble AOMEHbI XpoMaTuHa.
XpoMomepHasa opraHusaums XpomocoMm. [IBa CTPYKTYpHO -
PYHKUMOHAmNbHBIX COCTOSHMSA, ABe ¢OPMbl OpraHu3aumm
XpPOMOCOM: WMHTeppasHble n MuUToTUYEcKkMe (MeTadasHblie).
OpraHusauma metadasHON XPOMOCOMbI: MIEYN XPOMOCOM,
LEeHTpoMepa, BTOPUYHAsS nepeTsikka, CMyTHUKW, Ternomepbl.
Tunbl MeTadasHbIX XPOMOCOM B 3aBUCMMOCTMN OT MOMOXEHUS
LeHTpomepbl. AyTOCOMbI 1 NOMOBbIE XPOMOCOMBbI. KapuoTtun.
CoBpeMeHHble MeToAbl XPOMOCOMHOro aHanusa. Kapuotumn
YernoBeka U METOAbI E€ro U3y4eHus.

https://edu.vsu

.ru/coursel/vie

w.php?id=317
3

1.6

KneToyHbI LMK n
€ro perynauusi.
MonuTeHHbIE
XPOMOCOMBI Kak
pesynbTar "cbos”
KIETOYHOro LuKna.

KnetouHbin uukn u ero perynaums. LIMKAWHBI M UWKAWH
3aBMCMMblE  KMHa3bl -  KNto4yeBble Oenku  perynsumm
KNneTovyHoro gJeneHus. [locneacTBus HapylleHust 3Toro
npouecca. Monvnnonama n nonuteHus. TMyHKTbI NPOBEPKM
(checkpoint) n penapauns nospexgeHuin OHK. HapyweHus
perynsumMn KrneTovyHoro uukna w OHKoreHes. [lonuteHwus.
lMonnuTeHHbIE XPOMOCOMBI Kak pe3ynbTaT "cbosi” KNeToYHOoro
umkna (obpasoBaHue, MOpPAGOSIOrMYeckMe OCOBEHHOCTH,
npupoaa nydos,

dYHKUMOHaNbHOE 3HadeHWe, BCTPEYaeMoCTb B Npupoae).
MonnTeHHble XpOMOCOMbI — yaobHast Mogenb Ons usyvyeHus
PYHKLMOHaNbHOW opraHm3aumnm XpoMoCcoM.

https://edu.vsu

.ru/course/vie

w.php?id=317
3



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

BocnpousseaeHue
KrneTok. Mutos.
MaTtonorun mmnto3sa n
nx nocnencTBu4A.
Melos. kak
MeXaHU3M
pekoMOnHauumn un
penykumn ymcna

[eneHne npokapunoTMyecknx knetok. Cnocobbl aenexHusi
aykapuoTudeckux knetok. Mwtos. O3Bonoums  mMuTo3a.
HapyweHuna mutosa u ux nocneactsus. Amutos. Menoas.
Melio3 npepfwecTsyeT npoueccy MOnoBOro pPasMHOXEHUSA
3yKapuMOTMYECKUX  OpraHM3MOB U MEXUT B  OCHOBE
dopMMpPOBaHMSA NOMOBLIX KNETOK (raMeT). YHMBepcanbHOCTb
mMernos3a n ero atanbl. Ctagun menosa. CnHanToHeMarbHbIN

https://edu.vsu

17 | XPOMoCOM npu komnnekc. KpoccuHrosep u ero aHaveHne. Xpomocombl Tuna | .ru/courselvie
' dopmmpoBaHnn ‘namnoBbIX LWETOK". Pasnuuna mexay MenosoM u mutosom. | w.php?id=317
NOMNOBbIX KMETOK. Tunbl merno3a. Cnopo- u rametoreHe3. [ameToreHes vy 3
[lameToreHes y yenoseka. CnepmartoreHe3 u oBoreHe3. [lonoBble KIeTKu N

Yyenoseka. yenoseka. ONNoOOOTBOPEHNE — HavanbHbIA 3Tan pas3BUTUS
XpOMOCOMHbIe HOBOro opraHuama. llatonormm menosa (MPUYMHBI, TUMbI W
bonesHun Yenoseka, nocneacTaus). XpOMOCOMHbIE 6onesHu YyeroBeka.
obycrnoBneHHble M3meHeHus kapumotuna, 0OYyCnoBneHHble NaToNnorusMu
HapyLleHnaIMM Menosa
Menosa.
Matonorusa, ctapeHne n cmepTtb Knetkn. CTpyKTypHble U
dYHKUMOHANbHbIE ~ U3MEHEHUSI  KNETOK U OTAENbHbIX
KNETOYHbIX KOMMOHEHTOB B MpoLeccax pPeakTUBHOCTUM MU
Peakuus kneTok Ha aganTtauun. Peakums kneTkn Ha nospexgarolimne akTopbl:
BHeLUHNe Koarynaums xpomatuHa, nukHos, doparmMeHTaums sapbilika u https://edu.vsu
BO3JEeNCTBMS. ap. NameHeHne CTpyKTypbl OpraHoMaoB Mnpy NoBpexaeHuu :
.ru/course/vie
1.8 ANonTo3 N HEKPO3 — knetkn. [Ouctpodmsa. Hapywenune audpdepeHunpoBkm m
ABa BapunaHTa LinTonorua onyxoneeBoro pocta KneTok. ANonTo3 U HEKpo3 — W.pRp £1d=927
KNeTo4YHON cMepTu. ABa BapuaHTa KMNeToYHOW cMepTu. ANOnTo3 — reHeTUYecku 3
3anporpaMmupoBaHHas cMepTb kneTku. MNpumepbl anontosa
WU UUTONOrMYecKue MpuU3HaKM €ero MnposiBNEHUS; KIYEBblE
Genkn anonto3a. bBwuonornyeckaa ponb anonto3a B
MHOrOKNETO4YHOM OpraHusMe.
2. llabopaTopHble 3aHATUS
Lintonorusa kak Lintonorua — Hayka o knetke. [puHUMN cCMCTEMHOro aHanusa
Hayka. Npegmer, B W3Y4YEHUU CTPYKTYPHO-DYHKLMOHANLHOW OpraHusauum wu
3aga4un, aTansl XN3HedeATenbHOCTU KIeTOK.
21 pasBuUTUS. YPOBHHU i
CTPYKTYpPHO-
dYHKUNOHaNbHON
opraHnsaumm XuBoro.
KneTtoyHas Teopus.
CeeTtoBass MUKpoOCKONUS (YCTPOWCTBO, TuMbl, OMNTUYECKUE
AaHHble, npaBuna paboTel € MuKpockornom). MeTogpl
MeTopp! LMTONOMMYECKUX UCcneaoBaHun. LIMTo- n ructoxmmmyeckue
metoabl. OcCBOeHWe MeToda MNPUrOTOBMEHUS U OKPACKM
LMTONOMMYECKNX
N Ma3KOB KpPOBM >KMBOTHbIX. AHanuM3 npenapaTtoB KpoBWU
2.2 VCCrEAOBaHNA. nabopatopHonm  kpbicbl UK yeroBeka. OnpegenexHve -
CTBOMOBbIE KIETKN U N .
X MCHonb3oBaHve B | TTEVIKOLMTapHON dopmynel. MeTtoabl KOHTPacTupoBaHus B
BroMeMLMHE. CBETOBOM MUKPOCKOMMUMU. KOH(bOKaﬂbljbIM MUKpoOcKon Ans
LMTONOrMYECKMX nuccnegoBaHum. M3mepeHne
MUKPOCKOMUYECKUX OOBLEKTOB. JNEKTPOHHAs MUKPOCKOMUS
KaK MeToA LIUTONOrMyecknx nccnegoBaHun.
YnbTpacTpyKkTypHas OCOBGEHHOCTN CTPOEHUS XXMBOTHOW U PACTUTENbHOMN KIETOK.
opraHusauus knetkn. | PasHooGpasve  mopcdpororm  Knetok  4YernoBeka  Kak
CTtpykTypa u OTpaxeHne nx PyHKUMOHanNbHOW cneynannsauum.
YHKLMN KNETOYHbIX | YNbTPacTPyKTypHas  opraHusaums  kneTku  aykapwot | hitps://edu.vsu
53 MeMOpaH. (ooHOMeMOpaHHble, ABymMeMGpaHHble U HemeMmGpaHHble | .ru/course/vie
’ OpgHomembpaHHble, opraHougbl KneTku;, chneunanuavpoBaHHble CTPYKTypbl W | w.php?id=317
AByMeMOpaHHble 1 opraHennbl KNeTkun). PelleHne cntyaumnoHHbIX 3agau. 3
HemeMOpaHHble Tekywaa  aTttectauma  Net no Temam: «MeToabl -
opraHoubl KrneTKu. LMTONOrMYECKMX nccneaoBaHumny, «CTpyKTYypHO-
Lintockener. dYHKUMOHANbHasa opraHM3aLms KNneTkmy.
CTtpykTypa u UHTepdasHoe A4po - LeHTp yrnpaBneHus
2.4 YHKUUN KNETOYHOIrO | XU3HeAeATenbHOCTbl0  KneTkn.  OCHOBHblE — 3rEeMEeHTbI -

agpa

CTPYKTYPbl MHTepdasHoro sapa: XpomaTuH (XpOMOCOMBI),
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AOPbILLKO, Kapuonnasma, siaepHas obonodka. OnpegeneHve
AOPbILLKOBON aKTUBHOCTW.

CTpyktypa #“  YHKUMM  MWUTOTUYECKMX  XPOMOCOM.
OsHakomneHve c TunamuM MeTadasHbiX XPOMOCOM, UX
CTPYKTYpOW. AHanus nonumopdusmMm uucrna, mopdonoruu,
CTPYKTYPbl MUTOTUYECKUX XPOMOCOM Y pasHbiX BUAOB
XWMBOTHbIX 1 pacTeHui. [loHaTre o kapuoTune.

Kapuotun yenoseka n metogbl ero mdydeHus. [leHBepckas

Knaccudukaums  XpOMOCOM  YerioBeka Ha  OCHOBe
XpomatuH. YnakoBka
THK UCMNOMb30BaHNS  PaBHOMEPHO  OKPALLUEHHbIX  XPOMOCOM.
_ N3yyeHne kapuotMna wu cuctemaTtusauuMs  XpOMOCOM
3yKapuoTmnyeckon
KETKN B yeroBeka Ha OCHOBe MeToga AuddepeHumnansHOro
XDOMOCOMAX. okpawmBaHus ([Napwxkckas knaccudmkaums). OnpegenexHve
25 CrpykTypa ¢ OCHOBHbIX MapameTpoOB XPOMOCOM 4YerioBeEKa U COCTaBrieHne -
nguorpammbl. OcBoeHve 3anucu nokanusaumu
hYHKLMN XPOMOCOM. o
MeTonb! onpeaeneHHbIX CerMeHToB Ha meTadasHon
XPOMOCOMHOTO anddepeHUnansHO OKpaLleHHONW XPOMOCOME 4eroBeka.
AHANM3A. N3yyeHune KapuoTna M AMarHOCTMKa  HacneACcTBEeHHbIX
3aboneBaHn YenoBeka C MCNOMb30BaHNMEM COBPEMEHHbIX
MOMEKYNAPHO-LUUTOreHeTUYeCcKnX MeTo0B (FISH -
mbpuansauns, crnekTpanbHOe KapuoTunupoBaHve u Aap.).
[MonoBor XxpomaTvH 1 ero UCMoNb3oBaHne AN ANarHoCTUKM
nona W aHomManuMih B CUCTEME MOSIOBbIX XPOMOCOM.
Onpegenexne nonoBoro XpOMaTuHa. PelwweHne
CUTYaUMOHHbIX 3a4au.
Knetounbin umkn wn ero perynsaums. OnpegeneHue
KneTouHbIn Lumkn un MUTOTUYECKOW aKTMBHOCTMW. OsHakomneHve c
ero perynayus. ocobeHHoCcTAMM CTpOEeHuUs " yHKUMoHMpoBanua | hitps://edu.vsu
26 MonuTeHHble MONMUTEHHbIX XpoMocoM. Tekywas artrectaumss Ne2 no | .ru/course/vie
' XPOMOCOMbI Kak Temam: «CTpykTypa © yHKUMM KneTouHoro sgpax», | w.php?id=317
pesynbTat "c6os” «CTpyKTypa  MUTOTMYECKMX  XpoMocomy»,  «Kapuotumn 3
KNEeTOYHOro umKkna. YyernoBeka U MeToApbl ero U3yvyeHnsy», «KneTouHbI LMK 1 ero -
perynsums».
Bocnpoussegexuve MuTO3 — yHuBepcanbHbI cnocob geneHnmss CoMaTU4eCKuX
KneTok. Mutos. KNeToK 3yKapMoTU4EeCKUX OpraHM3moB. HapylweHust mutosa u
MaTonorum muto3am | ux nocnegcteusa. [onunmonaus W aHeynnouaumst  Kak
nX NocrneacTBus. pe3ynbTaT HapyLleHUs pacxoXOeHnsi XpoMOocoM B aHadbase
Meiios. kak MUTO3a. QHAOMUTO3. OLeHKa NPOXOXAEHUA MUTO3a B HOpME
MEeXaHn3M W Npu pasnuyHbix nartonornax. MwukposgepHbin — TecT
pekoMOBUHaL M n OyKKkanbHOro 3NUTENUA pPOTOBOW MONIOCTU YenoBeka AN
peayKuuM Yucna OLIEHKM KMeTOYHOro romeoctasa opraHuama. Pewenve | hitps://edu.vsu
57 | XPOMOCOM npu CUTYaLMOHHbIX 3aaau. .ru/courselvie
' dopmmpoBaHun Meinos  (tunbl, cTaguu, 6uonormdyeckoe  3Hadenue). | w.php?id=317
NOMOBbIX KIETOK. CpaBHuTENbHaA XxapakTepuctuka MuTO3a UM Menosa. 3
[lameToreHes y Onpegenenne ctagun menosa. CnepmartoreHes 1 OBOreHes y N
Yyernoseka. yenoBeka. [Tonosble knetTkn. ONNOAOTBOPEHNE — HaYanbHbIN
XPOMOCOMHbIE aTan pasBUTMSA HOBOrO opraHuama. artonorum menosa u mx
bonesHu Yenoseka, nocneacteusl. OueHKa pasnUyHbIX MaTonorMn  menosa.
06ycnoBneHHble N3meHeHus kapuoTuna, OO6yCrnoBreHHble MaTonorusmu
HapyLleHNAMM menosa. PelueHne cuTyauMOHHbIX 3adad. XpPOMOCOMHbIE
Meno3sa. 6one3Hn YenoBeka 1 X LMTOAMArHOCTMKA.
OnpepeneHne OCHOBHbLIX LUTOMOMMYECKUX XapaKTEPUCTUK
Peakuus kneTok Ha anonTtosa " Hekposa (cBeToonTUYECKNIA "
BHeLLHWe yNbTPaCTPYKTYPHbIN ypoBeHb). Tekywasa atrectaumsa Ne3 no
28 BO34ENCTBUS. Temam: «BocnpoussegeHne knetok. Mwuto3», «Mewnos. )
’ AnonTo3 1 HeKpo3 — CnepmaTtoreHe3 n OBOreHe3 y 4ernoseka», «XpOMOCOMHbIE
ABa BapuaHTa GonesHn  yenoBeka, OOYCMOBMEHHblIE  HApPyLEHUSMM

KNeTo4YHON CMepTH.

merno3ay», «LlMTonornmyeckue xapakTepucTukM anonto3a U
HeKkpo3ay.
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13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATUI (KONTMYECTBO YacoB)
Ne HaumeHoBaHve Tembl r C
n/n (pasgena) ancumnmmHbl Jlekummn pynnosele JlabopatopHble aMOCTOATENBHAR | Brarg
KOHCymnbTaumm pabota
1 Lntonorus Kak Hayka.
Mpeomet, 3agauu, aTanbl
pasBUTUSA. YPOBHU CTPYKTYPHO- 5 i 5 5 6
PYHKLMOHaNbHOM
opraHu3aumm XXMBOTO.
KneTtoyHas Teopwusi.
2 MeToabl _LmTonorm4eckmx 2 4 8 8 22
nccneaoBaHum
3 CTpyKTYpHO-(OYHKLMOHaNbHasA
opraHusauus KneTKu.
KneTtouHble MeMOpaHbI. 2 5 2 2 8
CtpykTypa n dyHKUMM
opraHongos KneTKu.
LinTockener.
4 CrtpykTypa " PYHKLMM
KNeToyHoro sapa. YnakoBka 2 4 2 2 10
OHK B xpomocomax.
5 CrtpykTypa " YHKLMM
XPOMOCOM. KapvoTun
yeroseka. CoBpeMeHHble 2 4 6 6 18
mMeToabl XPOMOCOMHOTO
aHanusa.
6 KnetouHbln umkn un  ero 5 5 5 2 8
perynsuusi.
7 BocnpoussegeHnue KNeToK.
MuTtos. lNaTonorunm muTo3a WU
ux nocnencteunda. Menos. «kak
MEeXaHu3M pekoMOuHauun u
pedykumMm uucna XpomMoCOoM
npu OpPMUPOBAHMUM MOSOBbIX 2 6 10 10 28
KITeTOK. MameToreHes y
yerioseka. XpOMOCOMHbIE
bonesHun yernoseka,
00ycroBneHHble
HapyLleHaMuU Menosa.
8 Peakunsi kneTok Ha BHeLUHWe
BO3JENCTBUS. AnonTo3s " > 2 5 > 8
HeKpo3 — [dBa BapuaHTa
KNeTOYHOW CMepTW.
Ok3ameH 36
Utoro: 16 24 34 34 144

14. MeToan4yeckue ykasaHmAa Ans ooy4aroWmxca Nno OCBOEHNIO AUCLUMNIIUHDbI:

Mporpamma gucuMNIMHbI NpegycMmaTpvBaeT MNpoBeAeHME NEKUMOHHbIX WM nabopaTopHbIX
3aHATMI. JIeKUMOHHbIM MaTepuan packpbiBaeT OCHOBHblE TEOpPETMYECKMe BOMPOChbI  JaHHOW
ancuunnuHbel.  JlabopatopHble 3aHATMA obecneynBaldT HOpMUPOBaHWE HEOOXOAMMbIX YMEHUA WU
HaBbIKOB (B pamKax COOTBETCTBYIOLLUMNX ANCLMNIIMHE KOMNETEHLMI).

Ha nabopaTopHbiX 3aHATUAX perynspHO MNpPOBOAMTCA OMNPOC MO TEOPEeTMYECKMM BOMpocam
n3yvyaemMbix TeM, pas3dbmparoTca CUTyauMoHHbIE 3afaun, BbIMOMHAKTCA nabopaTopHble 3agaHus. B xoae
BbINOSNIHEHNST NabopaTopHbix paboT cTyaeHTbl npuobpeTtaloT HaBblkM obpalleHus ¢ Guonormyeckumm
ob6bekTamu, nabopaTtopHbiM 060OpPyAOBaAHMEM U MHCTPYMEHTApUEM, CaMOCTOSTESNIbHO OCYLLECTBIAIOT
9KCMEPUMEHTbI, PErNCTPUPYIOT, aHanM3MpyrT W  WUHTEPNPETUPYIOT pesynbTaTbl  LMTONOMMYECKUX
nccnegosaHun. PesynbTaTthl nabopatopHon paboTbl oopmMmnstoTcs B paboyen TeTpagun CTygeHTa B
BMOE PUCYHKA, pacyeToB, coOCTaBneHuss Tabnuu, BbIBOAOB. B koHue nabopaTopHOro 3aHATUs
pe3ynbTaTbl paboTbl JOKNaAbIBalOTCA npenogasaTento, npu HeobxoammocTn obeyxaatTcs B rpynne. B
crny4ae nponycka nabopaTtopHOro 3aHATUS CTyAeHT o06sA3aH ero CamMoOCTOATESbHO BbINOMHUTE 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 Teopun BOMPOCA; BbINOSIHEHWE 3adaHui, NpefyCMOTPEHHbIX
nporpaMmmori nabopaTtopHOro NpPakTUKyma); K TeKywemMy KOHTPOMK 3HaHUMM U K ak3ameHy. CTyaeHTbl
CaMOCTOATENbHO npopabaTbiBalOT U yCcBavMBalOT TEOPETUYECKME 3HAHUA C  UCNOSb30BaHWEM
pekoMeHOOoBaHHbIX npenogaBaTtenem y4ebHon nutepaTypbl U 3NEKTPOHHbIX pecypcoB (NYHKTbI 15 n
16), paboTbl C TEKCTOM KOHCMEKTa NEKUUN, a Takke Npe3eHTaunmn NEKUMOHHbIX 3aHATUN, KOTOpble
pasMeLLeHbl B 3NeKTPOHHOM y4yebHo-meToaudeckom komnnekce (YMK) no aucumnnuye «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 cnocobcTByeT Gonee rnybokomy
ocBoeHMto MaTepuana. [lpy nogrotoBke K nabopaToOpHbIM 3aHATUSIM, TecTaM W 3K3aMeHy
Heob6XxoOMMO MONb30BaTbCA Mpe3eHTaunMsaMN NEKUUOHHbIX M nabopaTopHbIX 3aHATUIA, KOTOpble
pasMeLleHbl B 31IEKTPOHHOM y4yebHO-MeToan4YEeCKOM Komnrekce
(https://edu.vsu.ru/course/view.php?id=3173).

KoHTponb pesynbtatoB CP oby4darowwmxcss npoBoAUTCA B Xode npoBedeHus nabopaTopHbIX
3aHaTMI (OMpoc, BbIMONHEHME M cAadva nabopaTopHbix paboT, pelleHMe CUTyauMOHHbLIX 3adad) u
Tekyllen aTTecTaunm (BbINOSMIHEHME KOHTPONbHbLIX PaboT M TECTOBbIX 3adaHui). Tekylias aTTectaums
obecneyrBaeT NpPoBEpPKYy OCBOEHUS y4ebHOro martepuana, npuobpeTeHns 3HaHUN, YMEHUA N HaBbIKOB B
npouecce ayauTOpHOW 1 CAMOCTOATENBHOM paboThl.

Mpn HeobxooMMOCTM y4ebHbIM Npouecc peanu3yeTcs ¢ NPUMEHEHNEM 3NIEKTPOHHOrO 0by4veHus
N ONCTaHUMOHHbIX obpasoBaTtenbHblx TexHonormn (JOT) Ha nnatgopmax Moodle (https://edu.vsu.ru),
BI'Y «OtkpbiToe o6pasoBaHue» (https://openedu.ru/university/vsu/). B aTtom cnyyae nekuum wu
nabopaTopHble 3aHATMA NpoBOAATCA B pexume «BuoeokoHdepeHuus», nocne 4Yero CTyaeHT
npeaocTaBnseT npenoaBaTento KOHCMEKT 3aHATUS, BbIMNOMHAET TECT, UM KOHTPOsbHy paboty. Mpu
ncrnonb3oBaHun LOT o6y4yaroWUNCss CaMOCTOATENBHO MNPOCIYLWIMBAET OHMAWH-KYPC, COoOepXallni
NEKUNOHHBbIN 1 nabopaTopHbI Matepuan, BbINOMHAET 3a4aHusa AN cCaMOonpoBEpKU, a 3aTeM NpoxoauT
NMPOMEXYTOYHbIV KOHTPOMb 3HaHWI NO MaTepuanamM OHNanH-Kypca.

OO6y4yeHne nuu C OrpaHUYEHHbIMU BO3MOXHOCTAMW 340POBbsi OCYLLECTBNAETCH C Y4eTOM WX
NHANBMAYaANbHbIX NCUXO(U3NYECKMX OCODEHHOCTEN M B COOTBETCTBUUN C MHAMBUAYAIbHOW NPOrpaMmMon
peabunurauuu.

[ns nuy ¢ HapyweHneM cnyxa UHgopmaums no yyebHon aucumnnuHe (y4ebHo-meTogmyeckoe
nocobne no kypcy «Uwutonorma», ocHOBHas W [ONONHWUTENbHAs nuTepatypa, nNpe3eHTaumm K
nabopaTopHbiM  3aHATUAM) pasMelleHbl B 3ANIEeKTPOHHOM  y4ebHO-MeToaMYEeCcKOM  KOMMreKkce
(https://edu.vsu.ru/course/view.php?id=3173). Ha NeKLMOHHbIX 3aHATMAX U NabopaToOPHbIX 3aHATUSX NPU
HeobXxoOMMOCTM  [ONycKaeTCA MPUCYTCTBME acCUCTEHTa, a TaK Xe, CypaonepeBOO4YMKOB W
TudnocypaonepeBoaUYNKOB.

lMpomMexyTouyHast aTTecTaunsa Ons nuy C HapylweHusIMKM cryxa npoBOAUTCA B MUCbMEHHOW
dopme, npu 3TOM MCMONb3ylTCA 06LWMe Kputepun oueHuBaHus. [lpu HeobxoammocTwn, Bpems
NOArOTOBKM Ha 9Kk3amMeHe MoXeT BbiTb yBENMYEHO.

Ona nuy Cc HapylweHneM 3peHus OonyckaeTcs ayauarnbHoe npenocTaBneHne MHgopmaumm
(Hanpumep, ¢ MCMNONb30BaHNEM NPOrPaMM-CUHTE3ATOPOB peyn), a TaK XXe UCMNOSfb30BaHMe Ha NeKumsix
3BYKO3anuCbIBaKOLWMNX YCTPOUCTB (OUKTOOHOB M T.4.). Ha NEKUMOHHbIX 3aHATUAX U nabopaTopHbIX
3aHATUAX NPU HEOBXOANUMOCTU JOMNYCKAETCHA NPUCYTCTBUE aCCUCTEHTA.

Mpy npoBeAeHMM NPOMEXYTOYHOW aTTecTaumm Ans nuy ¢ HapylweHWeM 3peHusi TECTUPOBaHMe
MoxeT ObiTb 3aMeHeHO Ha YycTHoe cobecegoBaHMe no BornpocaM. [lpy HeobxoguMmocTw, Bpems
NOArOTOBKM Ha 9K3amMeHe MOXeT ObiTb yBENUYEHO.

Jluua ¢ HapylweHusMn OnopHO-ABMraTenbHOro annapaTta C y4eTOM COCTOSIHUS UX 340POBbS
YacTb 3aHATUIA MOXET OblTb peanu3oBaHa AWUCTAHLMOHHO C UCMONb30BAHWEM 3NIEKTPOHHOIO y4ebHOo-
meTogudeckoro komnnekca (https://edu.vsu.ru/course/view.php?id=3173). Ha NeKUMOHHbIX 3aHATUSAX U
nabopaTopHbIX 3aHATMAX NPU HEOBXOAMMOCTU JONyCKaeTCa NPUCYTCTBUE accucTeHTa. [NpomexyTodHas
aTTecTaums Ogns NuL, C HapyLeHUSMW OrMopHO-ABUraTenlbHOro annapata npoBOAUTCA Ha o6LmX
OCHOBaHMsX, NPU HeoBXxoANMMOCTU NpoLeaypa 3K3aMeHa MOXET ObITb peann3oBaHa ANCTAHUMOHHO.
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15. lMepeyeHb OCHOBHOM W [OOMOJSIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHoBHas nuTeparypa:

Ne n/n NcToYHUK
AdvaHacbes 0. W. M'nctonorus, ambpuonorus, uutonorus / KO.U. Adanacees, H.A. FOpuHa, E.®. KoToBckui n
1 ap.. - M. : TOOTAP-Meaua, 2016. — 800 c.// N3paTtensctBO «KOHCYNbTaHT CTyAEHTa» : 3NEeKTPOHHO-

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, t0.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. : sagatenbckun ueHTp "Akagemus”, 2012, — 172.
0) gononHUTeNbHasa nuTeparypa:
Ne n/n MICTOYHMK
4 Honkosa H.B. Liutonorus, ructonorus n amépuonorus. llabopatopHeivi npaktukym / H.B. [oHkosa, A.HO.
CaBenbeBa. - apgatenbcto "llaHb", 2014. — 144 c. https://e.lanbook.com/book/50687#authors
MawkumHa O.C. OcHOBbI MEAMLMHCKOMW LMTONnorMm : yuebHo-metogmyeckoe nocobue anga sysos / O.C.
5 MawwkuHa, A.B. KoknHa, B.H. lNMonos.— BopoHex : N3gatenbckuit gom BIY, 2017 .— 113 c.
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf>
BeikoB B.J1. Lutonorusa n obwas ructonorms. OyHKLMoOHanNsHasi Mopdonornst KNeTok 1 TkaHer Yyenoseka / 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'. BopcaHoBa, FO.B. KOpos, 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 n coyHkumm / O.E. Kopsikos, UN.®. XKumynes. — HoBocunbupck : M3g-so CO
PAH, 2009. — 258 c.
10 Myuwkambapos H.H.MonekynsapHas 6uonorus. BeBegeHvne B MONEKynApHYIO LMTonoruno u ructonoruo / H.H.
Mywkambapos, C.J1. KysHeuos. — M. : OO0 «MeguunHckoe nHdopMaLmoHHoe 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 NpeacTaBeHnst 0 CTPYKTYPHOM opraHm3aummn xpomatuHa / A.B. Minotosckuin [n ap.] //
Lintonorus. - 2012. — T. 54, Ne 4. — C. 298-306.
13 LinTonorns c ocHoBaMm naTonornu KneTkm : yuebHoe nocobue ans sysos / HO.I. Bacunbes [u gp.]. - M. :
3oomennut, 2007. — 230 c.
14 Ynauwwuk B.C. CtBonosble kneTku n gusmotepanusi/ B.C. Ynawuk // HoBocTn meanko-6monornyeckmx 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 gnarHoctuke / C.B. ApruH // Lntonorus. — 2014. — T. 56, Ne 12. — C. 933-
934.

B)MH(pOpMaLMOHHbIE SNEKTPOHHO-06pa3oBaTerbHble pecypchl (opuLmnansHblie pecypebl UHTEPHET)™:

Ne n/n Pecypc
17 | UuTonorus: anekTpoHHbIA y4eBHO-MeToaNMYECKMIn komnnekc. - https://edu.vsu.ru/course/view.php?id=3173
18 OneKkTpoHHbIV KaTanor Hay4Hoi 6ubnuoTekn 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. ONeKkTpoHHas 6ubnnoteka MeamUmMHCKOro By3a

21 | eLIBRARY.RU — Hay4yHasa anekTpoHHas GubnuoTteka

16. NMepe4veHb y4eOHO-MeTOaNYECKOrO ob6ecneyeHns ANs CaMoCTOATEeNIbHON PaboThbl (

Ne n/n McToYHmK
MawkunHa O.C. OcHoBbI MeAMUUHCKOW uuTonorun : y4ebHo-meToamyeckoe nocobue ans sysos / O.C.
1 MawkunHa, A.B. KoknHa, B.H. Nonos.— BopoHex : 3agaTtensckuit gom BIY, 2017 .— 113 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf

17. OOpasoBaTesfibHbleé TEXHOJNIONMU, MUCNOSib3yeMble NpU peanusauum Yy4yebHoOWM
AUCLUMNIINHBI, BKIOYas AUCTaHUMOHHble oOOpa3oBaTtenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4eHue (J0), cmewaHHOe 06y4eHue):

Mpn peanusaumm OUCLUMNIIMHBI  MUCMOMb3YIOTCA  3NEeMEHTbl  3MEKTPOHHOro  obydeHus w
OUCTaHUMOHHbIe  obpasoBaTenbHble TexHosnorum (OOT). [lporpamma 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. MaTepnanbHoO-TeXHUYECKOE obecneyeHne AUCLUNIINHDI:

YyebHasa ayautopus Ansa npoBeAeHUs 3aHATUN NIEKLUMOHHOro Tuna:
crneumanuanpoBaHHaa mebenb, npoektop ACER x115 H, HoytOyk Lenovo B590 c
BO3MOXHOCTbIO MOAKMYEHNs K ceTn «HTepHeT», 3KpaH HacTeHHbln Digis optimal,
WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

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

YyebHas ayauTopusi AOnNA  NpoBefeHUA 3aHATUW  CeMMHApPCKOro Tuna
(nabopaTopHble 3aHATUA), ANA NPOBeAeHUA TPYNNoBbIX U UHAVMBUAYaNbHbIX
KOHCYNbTaLUWUM, TEKYLLEro KOHTPOJSA U NPOMEXKYTOYHOWN aTTecTauum:
crneumanuaupoBaHHaa mebenb, npoektop NEC V281W, oakpaH HacTeHHbin Digis
optimal, HoyTOyk Lenovo B590 ¢ BO3MOXHOCTbI MOAKMIOYEHUS K ceTU «HTEpHETY,
WKad C BbITSHKHbIM YCTPOMCTBOM Marbid, Mukpockonbl ("Mukmen-1", Primo Star,
"Mukmep-6", Mukmen 2, Mukpomep, 3 Bap. 3-20, Carl Zeis s ), WinPro 8 RUS Upgrd
OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowiagp
YHuBepcutetckas, a.1,
nom.l, aya. 187

OucnnerHbIn  KNacc, ayauTopusi AnA  NpoBedeHUA  TPYNNOBbIX WU
MHAUBMAYaNbHbIX KOHCYNbTaLWi, NOMeLLeHWe ANA CAMOCTOATENbLHOW paboThi:
cneumanuanpoBaHHas mebenb, KoMnbloTepsbl (cucteMHbin 6nok Intel Celeron CPU 430
1.8 GHz, moHuTtop Samsung SyncMaster 17) (12 WwT.) ¢ BO3MOXHOCTbIO NOAKMIOYEHMS
K ceTn « IHTepHET»

394018, r. BopoHex,
nnowaab
YHuBepcutetckas, a.1,
nom.l, ayg. 67

KomnbloTepHbI  Knacc, ayauTopus Ans  NpoBeAeHWA TPYNnoBbiX W
MHAUBMAYaNbHbIX KOHCYNbTaLui, NOMeLLeHNe ANA CAMOCTOATENLHOW paboThbi:
cneumanuaupoBaHHaa mebenb, KoMMblTEPbl (CMCTEMHbIM Bnok Pentium Dual Core
CPU E6500, moHutop LG Flatron L1742 (17 wT.) C BO3MOXHOCTbIO MOAKMIOYEHUS K
cetn «VHTepHeT»

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

KomnbloTepHbIN Knacc, nomelleHne Ans camocTOATeNIbHOM paboThl:
cneumanuanpoBaHHas mebenb, koMmnbioTepbl (cuctemHbin 6nok Intel Core i5-2300
CPU, mMonutop LG Flatron E2251 (10 WwT.) ¢ BO3MOXHOCTbIO MOOKMIOYEHUS K CETU
«MHTEpHET»

394018, r. BopoHex,
nnowaab
YHuBepcutetckas, a.1,
nowm.l, ayn. 40/3

MomelleHne AnA xpaHeHust U NpodunakTMyeckoro odcnyxmBaHus y4ebHOro
obopyaoBaHuA:

cneumanuanpoBaHHasa mebenb, npoektop ACER x115 H, HoyTtbyk Lenovo B590 c
BO3MOXHOCTbIO MOAkmMoyeHnst k cetn «UHTepHeT», WinPro 8 RUS Upgrd OLP NL
Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

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

19. OueHo4HbIe cpeacTBa ANns NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEeHKM OCBOEHMs obydalolmmmucs yy4eGHOro maTepuana onpeaensieTcs

CoAEepXXaHNeM crieaQyroLmnx pasaenos ANCUUNIUHGI

NngukaTop(bl)
Ne HaunmeHoBaHwe pasgena ancunninHbl KomneTeH
OOCTMKEHNS OueHouHble cpecTaa
n/n (moayns) umsa(m)
KOMNeTeHL MK
LiTonorusa kak Hayka. [peameT, 3agayu,

1 | @Tansl passuTus. YPOBHU CTPYKTYpHO- OnK-1 OMK-1.2 Bonpockl ans ycTHoro
YHKLMOHANbHOW OpraHM3auumM XMBoro. onpoca
KnetoyHas Teopus.

MeToabl LMTONOrM4eckux uccnefoBaHnn Bonpockl Ans ycTHoro

2. OrlK-1 OriK-1.2 onpoca

Tect
CTpyKTYpHO-(pYHKUMOHaNbHas
opraHusauus KNeTKW. KneTo4yHble : OrikK-1.2

3 Mem6paHbl.  CTpykTypa U1 OYHKUMK OfK-1 OriK-1.3 Tect
opraHoungoB kneTtku. Liutockener.

CTpykTypa v (byHKUMM KNETOYHOro sapa. OrliK-1.2

4 | ynakosxa OHK B xpomocomax. OfK-1 OrK-1.3 Pecepar
CTpyKkTypa 1 yHKLUUN XPOMOCOM. MpakTnyeckne

5 Kapnotmn  4yenoBeka. CoBpeMeHHble OrnK-1 OrK-1.3 3agaHus.
MeTOoAbl XPOMOCOMHOIo aHanusa. Tect

6 KneTouHbIN LUMKN 1 ero perynsums. onKk-1 OMNK-1.2 Bonpocn;:_l,ggzaycmoro



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

NHankaTop(bl)
Ne HanmeHoBaHue pasgena aucumnnmHbl KomneteH
OOCTUXKEHNS OueHouYHbIE cpeacTBa
n/n (moayns) ums(n)
KoMneTeHummn
BocnpousseaeHue KIETOK. MwuTo3.
MaTtonorun mMnTo3a n nx NOCnNeacTBuS.
Menos. kak mMexaHu3M pekoMOuHauuun n
MpakTnyeckme
peaykumnm yucna - XpomMocom npu OrK-1.2
7 OrlK-1 3agaHuv4.
dopmMmmnpoBaHnn NonoBbIX KIEeTOK. OrliK-1.3 Tect
ameToreHes y yenoseka. XpOMOCOMHbIE
bornesHn 4denoseka, OByCnoBneHHbIE
HapyLLEeHUAMU Meno3a.
Peakuus KneTok Ha BHeLUHWe
4 OrllK-1.2
8 BO34encTBMS. AMNONTO3 N HEKpo3 — [Ba OrK-1 Pedbepart
BapuaHTa KNeTo4YHON CMEpPTH.
lMpomexyTouHas aTTecTaumsi
lMepe4veHb BOMpoCoB
doopma KOHTPOIIS — 9K3aMeH

20. TunoBble oOLEHOYHbIE cpeAcTBa M MeToAMYECKME MaTepuanbl, onpegensivowme
npoueaypbl oueHMBaHUA
20.1. TeKyLLM KOHTPOIb yCNeBaeMoCTHn

KoHTponb ycneBaeMocTu N0 AUCLMNIIMHE OCYLLECTBIISETCA C MOMOLLbIO CReayrLmnX OLEHOYHbIX
CpencTs:

1. Bonpockl 4ns ycTtHoro onpoca

2. Tect

3. Pegepar

4. MNMpakTnyeckne 3agaHus

20.1.1 MNMpumepbl BONPOCOB AMNA YCTHOro onpoca

1. CseToBasi MMKpPOCKOMMWSA: YCTPOMCTBO, TWUMbI, ONTUYECKME [aHHble, npasBuna paboTbl C
MUKPOCKOMOM.

2. Cnocolbbl  M3roToBreHNss npenapaTtoB AfsA CBETOBOM  MuMKpockonuu. OCHOBHble  aTanbl
NPUroTOBNEHUS NOCTOSIHHOIO MTMCTONOrMYECKOro npenapara.

3. PaspewatoLias cnocobHOCTb MUKPOCKOMA.

4. MeToabl KOHTPaACTUPOBaHUS B CBETOBOW MUKPOCKOMUU: (pa3oBO-KOHTpPaCTHaA 1 doriyopecueHTHas
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 NPUXM3HEHHOrO U3yYeHUst KneTok. MeToq KNeTouHbIX KynbTyp (in Vitro) n KneToyHou
NHXeHepum (rmbpumamsaumnn KneTok).

7. MeToabl nCCNeaoBaHNA XMMNYECKOro cocTaBa U MeTabonunama KrneTok.

8. LiuTo- 1 ructoxmmuyeckne metoasbl.

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

10. dpakumnoHMpoBaHue KNeTok (auddepeHumnansHoe LEHTPUAYrMpoBaHue).

11. MeToabl KONMMYECTBEHHOWN OLIEHKM KNETOYHbIX CTPYKTYP.

12. M3amepeHne MUKpOCKONUYECKUX OO BHEKTOB.

13. ONEeKTPOHHAsi MMKPOCKOMUSA MPOCBEYMBAIOLLEr0O W CKaHUPYHOLWEro TUMOB (BO3MOXHOCTH,

YCTPOWCTBO, NPUHLMMNbI paboTbl, TEXHMKA MUKPOCKONMPOBAHNS).

14. OcobeHHOCTN U3roToBNEHNS MUKpONpenapaToB A1 3eKTPOHHON MUKPOCKOMUN.

15. MeraBonbTHasi 3aNeKTPOHHAsA MUKPOCKOMUS.

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

Kputepun oueHku:

«OTIIMYHO» BbICTaBNAETCA CTYAEHTY, €CNN OH OTBETWN HA NOCTABMEHHbIN BONPOC NOSTHOCTLHO.

«XOpOLLO» BbICTABNSIETCA CTYAEHTY, €CnM OH MNpu OTBETE Ha BOMNPOC OOMYCTUIT HEKOTopble
HETOYHOCTW.



«yooBneTBOpUTESIbHO» BbICTaBNAETCA CTYAEHTY, e€eClih OH He NOJNIHOCTbIO OTBETUNT Ha

NOCTaBNEHHbLIN BOM pocC.

«HeyaoBIeTBOPUTENIbHO» BbICTaBIAETCA CTYOEHTY, eClih OH He OTBEeTUI1 Ha nocTtaBneHHbIN

BOMpOC.

Tecm.

1.

10.

20.1.2 MNepe4yeHb 3apgaHuin Ana npoBepkn chopMmMpPOBaAHHOCTU KOMIMETEHLUNA:

Bbi6pamb npaeunbHble omeembl (0OUH Uu HECKOJILKO)

Lintoxummnyeckoe uccnegoBaHne OOHAPYXXUO BbICOKOE codepXaHue  rMApONUTUYECKMX
dhepMeHTOB B LUMTOMNMNAsMe aykapumotTmyeckon knetkn. O6 aKTMBHOCTUM Kakmx OpraHovaoB
cBuageTenbcTByeT aTOT akT? 1) OHgonnasmatmdeckon cetu; 2) Jinsocom; 3) Mutoxongpuii; 4)
Annapata Noneaxu; 5) Nepokcmucom

Ha kneTtky nopenctBoBanv npenapatamMu, Bbi3blBaOWMMKU paspylleHne 6enkoB TyOyrMHOB.
Kakune cTpykTypbl 1 npouecchl Hapywatca? 1) MutoxoHgpun n cnHtes ATO; 2) Pubocombl n
cuHTe3 Genka; 3) ObpasoBaHne BepeTeHa AeneHus U pacxoXaeHne XpoMOCOM K nontocam; 4)
MnacTtmabl 1 npouecc hoToCHMHTES3A.

YKaxnte XpOMOCOMHble ©OO0ne3Hn 4ernoBeka, OTHOCAWMECS K CUMHAPOMaM, CBSI3aHHbIM C
M3MEHEHMEM u4ucna nonosbix xpomocoM: 1) CuHgpom [ayHa; 2) CuHgpom LUepuieBckoro-
TepHepa; 3) CuHapom KnanHdenbTtepa; 4) CuHgpowm lMNaTay

KTo BnepBble onpegenun KOMMYECTBO XPOMOCOM B COMATUYECKUX (AMMNOMAHbIX) KreTKax
yenoeeka? 1) T. lWeaHH u M. Wnengen; 2) k. Tvo n A. Nleean; 3) M. Manbnurn n H. I'pio; 4) XK.
Jlexen; 5) T. KacnepcoH

C noMOLLbIO KaKkoro BellecTBa OCYLLECTBISIOT OCTAHOBKY MUTO3a M COKpalleHMe XpoOMOCOM AN
n3yyeHnss Kapuotuna Jenoseka? 1. dutoremarrnioTUHUMHOM; 2. [emaTtokcunumHowm; 3.
KonxmunHom; 4. MMNOTOHMYECKNM PacTBOPOM.

Kakve HapyleHuss mMmto3a MOryT NPUBECTM K HEKPaTHOMY W3MEHEHMIO 4Mcna XpOMOCOM B
knetke? 1) oTcTaBaHMe OTOENbHbIX XPOMOCOM B aHadase; 2) MNOonHoe HepacxoxgeHue
CECTPUHCKMX XpomaTug B aHadase; 3) MocThl B aHadase; 4) HapyLleHne UMTOTOMUMN.
KntouyeBbiMn Genkamu, BOBMEYEHHbIMU B PErynaAuMio KNeTOYHOro uukna, sienswotcsa: 1) 6enku
UMKNWHBI (CyC); 2) MMCTOHbI; 3) HeructoHoBble Gernku; 4) unknuH-sasucumble knHasel (cdk); 5)
Kacnasbl

Kakon meTtof no3sonsieT C BbICOKOW TOYHOCTLIO namepuTb konmndectso [HK B aapax knetok? 1)
MeToa asTopaguorpadum; 2) meton rmbpuamsaumm in situ; 3) NPOTOYHBIA LIUTOMETPUYECKUIA
aHanus; 4) rmcToxumMmn4eckme MeTogbl.

OcHoBHas ponb B komnaktudauum [JHK B coctaBe XpOMOCOMbI 3yKapuoT NpuHagnexuT 6enkam:
1) pasnUYHOro amMMHOKUCAOTHOrO COCTaBa; 2) rMCToHam; 3) HermctoHoBbiM ©Oenkam; 4) Bce
OTBETbI BEPHbI.

Kakoe umcno teneu nNosioBOro XxpomMaTuMHa MOXHO OOHapyXuTb B MHTepdasHbIX sapax nogen
kapmnotunom 47, XXX?

Hamb kpamkuii omeem

1.

2.

B comaTtuyeckmx knetkax copro cogepxuntca 20 xpomocom. Kakoe yncno xpomocom 6yayT umetb
KneTkn MoHocomuka? Tpucomuka?

Kakom cnocob® pgeneHuss pgunnougHom KneTku obecrneunt obpas3oBaHME TEeHEeTU4eCKU
HepaBHO3HAYHbIX ranfIoMaHbIX KNeToK?

Cpoenante 3anucb nokanu3auum cerMeHTa, ecrnv OH HaxoguTcs B NepBOM CerMeHTe BTOPOro
pavioHa AnMHHOro nneya 17-n XxpoMoCOMbl.

C nNOMOLLBID KaKOro MWKPOCKOMA MOXHO M3ydaTb TPEXMEPHYK CTPYKTYpy MNOBEPXHOCTU
ob6bekToB?

Kakune opraHongbl NpeacTaBnstoT SHEPreTUYECKMI annapaT XKXMBOTHOWN KNETKN?

Modnucamb pucyHku

Cxema KneTo4Horo uukna Cxema CTpOEHUSs MUTOTUYECKOW XPOMOCOMb,
(noanuwwnTe Bce aTanbl) noanuNTE BCE ee CocTaBnsioLme



Kakon ungpon nokasaHa kneTka Ha ctagum
npodasbl?

Kakol undpon nokasaHa kneTka Ha ctagum
meTadasbl?

Kakoi undpon nokasaHa kneTtka Ha ctagum
aHadasbl?

Kakoi undpon nokasaHa kneTka Ha ctagum
Tenocdasbl?

CumyauUOHHble, NMPaKmMuUuKo-opueHmMupoeaHHbIe 3adayu / MUHU-KelcChbl:

1.

2.

Ha kneTtky nopenctBoBanu npenapatamMu, Bbi3blBalOWMMKU paspylleHne 6enkoB TyOynvHOB.
Kakune CTpyKkTypbl 1 NpoLecchl HapyLaTca?

Kakue HapyweHns mMmto3a MOryT MpUBECTU K HEKPaTHOMY W3MEHEHMIO 4Yucria XpOMOCOM B
Knetke?

Kakon meton aundpdpepeHmansHOro okpalvBaHUsS MO3BOMSET AdaXe B WHTepdasHoM sagpe
naeHTMduumpoBaTb Y-XpoMoCcomy?

Cpoenante 3aknoyeHMe O BO3MOXHOM KapuoTune WHAMBUAYYMA, MVMEoLWero cnegyrowme
0COBeHHOCTU: (DEHOTUN >XEHCKUN, B WHTepdasHbIX siApax COMATUYECKMX KIETOK MOSI0BOM
XpPOMaTUH OTCYTCTBYET

Onpegenute, Kakoe 4YMCRO Teney NoSsIoBOr0 XpoMaTMHa MOXHO OBHapyXuTb B UHTEpasHbIX
sapax nogen co cnegyowmnmMmm kapunotunamu: 46, XY; 47, XXX

HepacxoxgeHne nonosbIX XPOMOCOM Y MYXXYMHbI NPOMCXOOMT BO BTOPOM AENEHNN Menosa.
YKaxnTe BO3MOXHbIE KapUoTUMbl AeBOYEK U ManbYMKOB NMPU CANAHUN aHOMaITbHbIX NOSTOBbIX
KNeToK MY>XYMHbI C HOPManbHbIMW MOMOBBIMW KIETKaMM XEHLLMHBI.

Kako n3 metogoB sBndetcs Havbornee nogxodwmm Ans UAEHTUUKaAUMM 1 U3ydYeHus
0COBEHHOCTEN CTPOEHUA XPOMOCOM OnpedernieHHOro Buaa, KOTopble Masno pasnuyarTca no
pa3mMepy 1 COOTHOLLEHUO nney?

3cce, pazeepHymbil omeem:.

1.

B aHnadasze nepBoro fgeneHus mero3a HabnwgaeTcsa MONMHOE HepacxoXOeHUe XPOMOCOM.
KakoBbl BO3MOXHble LIMTONOMMYECKMe MocneacTBUst 4aHHOTO HapyLIEHWs Y XMBOTHbIX (B TOM
yucne Yenoseka)?

2. XpOMOCOMbI 3yKapuoT UMEIOT ABa CTPYKTYPHO-(PYHKLMOHArbHbIX COCTOSAHMSA, ABE (hopMbl

opraHusaumm — MHTep@asHyo U MUTOTUYECKYI0 PopMbl. Kakue dyHKUUKM BbIMOMHAET Kaxaas 13
HUx? OTBeT 06OCHYyWTE.

Kputepuun oueHku:
«OTIIMYHO» BbICTaBNAETCA CTYAEHTY, ecnn oH HabupaeT 75-100 % oT MakcumarnbHO BO3MOXHOMO

Oanna 3a TecT.

«XOpOLLUO» BbICTaBNAETCHA CTyAEHTY, ecrnv oH HabupaeT 50-74 % OT MakcumanbHO BO3MOXHOIMO

Oanna 3a TecT.

«yOoBneTBOPUTESIbHO» BbICTaBNAETCA CTYyAEeHTY, €Clin OH Ha6|/|paeT 30-49 % oT makcuMmanbHO

BO3MOXHOro 6anna 3a TecT.

«HEeYy[,0BNETBOPUTENBHO» BbLICTABMSETCS CTYAEHTY, ecnu OH HabupaeT meHee 49 % % oT

MaKkcMmMmarbHO BO3MOXHOro 6anna 3a TecT.



20.1.3 Tembl pechepatoB (Npumepbl):

UepTbl CXoAcCTBa U pasnuMunsa B OpraHu3aumm n geneHnn npokapuoTUYEeCKUX U ayKapmoTUYECKNX
eTOK.

CoBpeMEeHHbIe METOAbI U3yYeHUS CTPYKTYPbI U (DYHKLIMM KIETKN.

MeTofbl KOHTPaACTUPOBaHUSA B CBETOBOM MUKpocKkonuun. KoHdokanbHas MUKpOCKONUS.

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

CTBOMOBbIE KNETKN U UX NCMOMNb30BaHME B BUOMeEANLMHE.

lMonoBon XxpomaTvH U €ro MCnofib30BaHWe ANsi AMArHOCTUKM Nofa M aHomanui B cUcTeMe
MOSOBbLIX XPOMOCOM.

SUuAWNE P

7. MUTOXOHAPUN —«3HEePreTUYeckne CTtaHumMmy» Knetkn. bonesHn yenoBeka, CBsI3aHHbIE C
naToniormen MUTOXOHAPUN (MMTOXOHAPWManbHbIE 6onesHn).

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

(cpaBHuTENbHBIM aHanu3). W3bbitoyHas [OHK. Wcnonb3oBaHue MUKpOCaTEN/IMTOB B Ka4yecTBe
MOMEKYNAPHBIX MapKepoB A5 MaeHTUdMKaLmMm NMYHOCTU, YCTAaHOBNEHUS CTENEHN poacTBa U ap.

10. KapunoTtun 4yenoseka 1 MeToabl €ro nsyyeHus.

11. XpOMOCOMbI YeNOBEKA pPasnNMyaloTCad MO  HACbIWEHHOCTM KOAMpPYLWEeNn (CTPYKTYPHOW) WU
Hekogupytowen (n3bbiTouHon) OHK.

12. MonekynsipHo-unToreHeTnyeckne metoabl: ISH- n FISH- rubpungunsaums (rmbpugusaums in situ),
crekTpanbHOe KapuOTUMMPOBAHWE (XPOMOCOMHbBIA MANHTMHI) U MX WCMNOMNb30BaHWE AN U3yveHus
KapmoTuna YyenoBeka v ANarHOCTUKN HacneacTBEHHbIX 3aboneBaHuUi.

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

14. HapyweHns muto3a u ux nocrneacteud. lNMoHATME O nnouaHocTu kneTok. lMonunnougus wu
aHeynnonausa Kak pesynbtaTt HapyLeHUsl pacxoXaeHUss XpOMOCOM B aHadbase Mntosa.

15. MukposaepHblin  TecT OyKKanbHOro anuTenus pPOTOBOM MOMOCTU 4enoBeKka [ANs  OUEHKU
KNneToYHOro romeocrasa opraHuama.

16. M3meHeHusa kapuoTtmna, obycrnoBneHHble NaToNornsaMm Menosa.

17. XPOMOCOMHbIe 6oMne3Hn YenoBeka.

18. Peakuus KneTok Ha BHELUHWE BO3AENCTBUSA.

19.  AnonTos 1 HEeKpPO3 — ABa BapuaHTa KNeToYHOW CMepTU

Kputepuun oueHKu:

«3a4TEeHO» CTaBUTCA CTYAEHTY, eCnv OH packpbin Temy pedepaTa, onvpasicb Ha COBPEMEHHbIE
nccneaoBaHuUd, B TEKCTE OTCYTCTBYIOT opdorpadmyeckme U CUHTakCu4eckne owmobKn, CTUIIMCTUYECKNX
norpeLLuHocTen, cobnogeHbl TpeboBaHMs: K ODOPMIIEHNIO.

«He 3a4TEHO» CTaBUTCS CTYAEHTY, €CNIN OH HE pacKpbin TeMy pedepara.

20.1.4 MNpakTnyeckue 3agaHma (npumepbl):
1. PaccmoTpeTb nog MMKPOCKOMOM rOTOBbIE NpenapaTtbl: Ma3ok KPOBWU NAMYLLKW, KNETKN aNUTeNnanbHbIX,
COEOUHUTESNbHBIX M HEPBHbIX TKAHEW KPbICbl, KOPHEBOW MEPUCTEMBI flyka M COCHbI, KOXWUUbI fyka.
CpaBHUTb M 3apucoBaTb B TeTpagn npu OOMbLUOM YBENUYEHUN OOLLYIO CTPYKTYPY >XMBOTHOM U
pacTutTenbHON KNeTku (no 2-3 kneTkun). MNepeuncnntb OCHOBHbIE PA3NNYNSA B CTPOEHUN KIETOK KMBOTHbIX
N pacTeHui.
2. O3HaKoMUTBLCH C MOPAONOrNMYECKUMN OCOBEHHOCTAMN N (DYHKLMSIMWU KNETOK XXMBOTHBLIX M YenoBeka
(3nuTenuanbHbIX W COEOUHWUTENbHbIX TKAHEW, KMEeTOK KPOBW, MbILLEYHON U HEPBHOM TKaHM).
PaccmoTpeTb KneTkn pasnumyHor opmbl (LLapOBUAHON, 3BE3A4YATON, KyOMYECKOW, LUNUHOPUYECKON U
Aap.). 3apucoBaTtb B TeTpagu pasHble TUMbl KNeTOK, 3anMcaTb BbINOSIHAEMbIE UMW (PYHKLIMW.
3. PaccmoTpeTb rotoBble MOCTOSIHHbIE MWKPOTOMHbIE MpenapaTtbl KIeTOK >XUMBOTHOW TKaHW MoOA
CBETOBbIM MUKpockonom. O6patuTb BHMMaHME Ha MOPMOSOrMio pasfnnyHbIX OpraHens nog CBETOBbIM
MUKPOCKOMNOM: KOMMNEeKC onbaxu (HepBHblE KNETKU CMNWUHANbHOIO raHrmnmns KOTEHKa), MUTOXOHOPWUW
(KNeTKM nedYeHn akconoTns).
4. Vicnonb3ys rotoBble npenapatbl U MUKpodoTorpadun (CBETOBbIE U INEKTPOHHOMUKPOCKOMUYECKME),
paccMoTpuTe U 3apuUcyrTe CTPYKTypy uHTepdasHoro sgpa. Nog cBeToBbIM MUKPOCKONOM pacCcMOTpeTb
NMOCTOSIHHbIE NMpenapaTbl KNeTOoK NeYeHw.
5. PaccMoTpeTb npenapartbl COMaTUYECKUX KIETOK PasfUyHbIX XXMBOTHBIX, MOACHUTaAUTE KONMUYECTBO
BCTPEYaIOLLMXCSH Y HUX SAPbLILEK U caenanTe BbIBOAblI O BO3MOXHOM KONUYECTBE A4PbILLKOOBpasyoLLmx
XPOMOCOM Y NpOaHanmn3MpoBaHHbIX OObEKTOB.



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

7. Vicnonb3ysa kcepokonuio anddepeHumanbHO OKpaLlLeHHbIX XPOMOCOM, ONpeaennTe LLEeHTPOMEPHbIN
WMHOEKC AN KaKOoonW XpOMOCOMbI B nape (BCero 22 ayToCoMbl U MOSIOBblIE XPOMOCOMbI X U Y) 1 €€ TuM
(MeTaueHTpuyeckasn, cybmeTaueHTpuyeckas, akpoueHTpudeckas). Pacnpegenute XpomMocOMbl MO
rpynnam cornacHo [leHBepckon knaccudmkaumn. PesynbtaTtel odhopmute B BUAE Tabnuubl.

Tab6bnwuuya
OdbopmrieHne pesynbTaToB U3MEPEHUSA XPOMOCOM YeroBeka
Mpynn Howme OnvHa, mm LleHTpomepHbIn | Pasmepbl U
XPOMOCOMBbI | nnieya Bcen nHaHec, % dopma
B nape XPOMOCOMbI XPOMOCOM

KOPOTKOIro OJMMHHOIo

8. N3rotoBuTb Npenapatbl anuTenuanbHbIX KNeToK CU3UCTOM nonoctu pta. MNpocMmoTpeTs npenapaTbl
noa CBETOBbIM MWKpOCKOMNOM. 3apucoBaTb WHTepdasHoe S4p0 € MNOMOBbIM - XPOMATUHOM.
MpoananuaunpoBaTe 100 uHTepdasHbIX A4ep, YCTaHOBUTb MPOLEHT siAaep C MOMoBbIM XPOMaTUHOM.
Cpoenatb BbIBOA O KONM4YecTBe X-XpOMOCOM UHAMBUOYYMA.

9. Ucnonb3ya rotoBble npenapartbl, PaCCMOTPETb Pa3fuyHble Nepuoabl KNeToYHOro unkna. HapucoeaTb
CXeMy KINeTOYHOro UMKNa KNeTokK, cogepXalimx 6 XpomMocoM, noanucaTb BCe ero nepuogbl. YkasaTb
YMCHO XPOMOCOM (Nn), YNCIIO XpoMaTtua U oTHocuTenbHoe cogepxanve OHK (c) ons Bcex nepuoaos
KneTouHoro umkna. CaenaTb BbIBOO KakK M3MEHAETCS 4ucro xpomocom u konmdectso OHK B xoge
KNeTOYHOro uumkna.

10. WsrotoBuTb UuuTONOrMyeckne npenapatbl OykkanbHOro anuTenua 4enoseka. [lpocmoTpeTb
npenapartbl Nog CBETOBLIM MUKPOCKONMOM. Ha kaxxgom npenapate npocMoTpeTb He meHee 1000 KneTok.
OnpegenuTb KONMMYECTBO KMETOK C MUKPOSApPaMW, MNEepuHyKneapHbIMU BaKyornisiMu, Haceykamu,
NpoTPy3MaMM TUNa «pa3butoe AnLo» 1 «A3blk». CaenaTb BbIBOAbl 06 YPOBHE KNETOYHbIX HapyLleHu B
GyKKanbHOM anuTenuu.

11. 3yunTb OCHOBHbIE 3Tamnbl ramMmeToreHesa y 4yenoBeka. PaccMoTpeTb Nofg CBETOBbIM MUKPOCKOMNOM
roToBble Npenapatbl cnepmartoreHesa y moilun. Onpegennte BCe CTagum menosa. 3apmcoBaThb.

Kputepuun oueHKu:

«3a4YTEeHO» BbICTABNAETCA CTYAEHTY, €Cnu 3agaHue npaBuibHO OQOPMIIEHO B TeTpaaw,
CaMOCTOSATENIbHO CCOOPMYNNPOBaHbI BbIBOAbI.

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

TexHonorus npoBefeHus. Tekyllas atTecTaunsi NPOBOAUTCA B COOTBETCTBUM C NonoxeHnem o
TeKyLen attectaumm obyyaroLmxca no nporpammam Bbicliero obpasoBaHms BopoHexckoro
rocy4apCTBEHHOro yHMBepcuTeTa.

Tekywas atTectauns npoussoauTcs B hopmax:

- YCTHOro onpoca (MHavMBuayaribHbIN 0nNpoc);

- MMCbMEHHBbIX paboT (nabopaTtopHble paboThl, pedeparthl).

- TeCTUpOBaHuUA (NpoBoanTCSa GMOYHO B TPM CPOKa MO Mepe NPOYTEHUS NEKUMA N NpoBeaeHNS
nabopaTopHbIX 3aHATMM MO onpedernieHHbIM TemMaM C  MCNONb30BaHWEM 3MEKTPOHHOro y4ebHo-
METOLMNYECKOrO Komnnekca no ancumnnuHe «Untonorunay),
https://edu.vsu.ru/course/view.php?id=3173. TecTupoBaHue Bko4aeT B cebs pasHOYpPOBHEBbLIE
3agaHua  (BOMPOCHI, PUCYHKW, CUTyaUMOHHbIE 3agayun), MO3BONSAWME Nyylle OUEeHUTb 3HaHuS
obyuvatoweroca. [Ina oTBeTa Ha BONpockl TpebyeTcs 3HaHMe maTepuana NeKUMOHHbLIX U fTabopaTopHbIX
3aHATUI, @ TaKKe MaTepuana, peKOMEHLOBAHHOIO 411 CaMOCTOATENbHON paboThl.

20.2. NpomexyTo4Has aTtrecraums

MpomexyToyHas aTTecTauuss no AUCUMMNIMHE OCYLLECTBNSETCA C MOMOLLbI  ClNeayLLmX
OLIEHOYHbIX CPEACTB:

- BOMPOCOB K 3K3aMeHy

MepeyeHb BONPOCOB K 3K3aMeHYy:
1. 3agauv v aTanbl pa3BUTUS LUTONOMMK. 3HaYeHNe y4eH sl O KneTke Ans MeavuuHbI.



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

2. KneTtoyHas Teopusi U ee OCHOBHbIE MONOXEHUS.

3. Pornb oTeyecTBeHHbIX UccnegoBaTerien B pasBuTuM COBPEMEHHOW LIUTOSOMUN.

4. CpetoBasi MuKpockonus. MeToabl NPWXM3HEHHOTO W3YyYeHUs KIeToK (da3oBO-KOHTpacTHas W
dnyopecueHTHas MUKpPOCKONUS, MeTon HabniogeHusa B nonspusoBaHHOM cBeTe). Paspewarowas
CnocoBbHOCTb MUKpPOCKONaA.

5. MeTogbl UMTOMNOMMYECKNX UCCReAoBaHUN: METOA KMEeTOYHbIX KYNbTyp U KINETOYHOW WHXEHepWMU;
M3OTOMHbIA aHanM3 KIeToK W TkaHen (meTog aBTopaguorpadun); pakuMoOHMPOBAHUE KMETOK
(andbdepeHumnanbHoe LeHTpudyrnposaHme).

6. YepTbl cxoAcTBa M pasnuuMa B OpraHnsaumMm v OeneHun NpoKapuoTUHECKUX U 3YKapUOTUYECKUX
KNeToK.

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

8. Cnocobbl M3roToBNEHUSA NpenapaToB Ansi CBETOBON MUKPOCKOMUN.

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

10. hamepeHne MUKPOCKONNYECKUX OOBEKTOB.

11. MeToAbl KOHTPACTUPOBAHUS B CBETOBOW MUKPOCKOMUN.

12. SneKkTpoHHas MUKPOCKOMMUSI NPOCBEYNBAIOLLENO U CKAHUPYIOLLLErO TUMOB.

13. OcobeHHOCTM U3rOTOBIEHNS MUKPOMNpenapaToB A5 9NEKTPOHHOM MUKPOCKOMUU.

14. O6wme cBOMCTBA KNETOYHbIX MEMOPaH, UX CTPYKTYpa 1 OYHKLUN.

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

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

17. LiutockeneT KneTkn: MMKpOUIamMeHThbl.

18. LiutockeneT kneTkn: MukpoTpyboukn. OpraHmsaunsa BepeteHa AeneHus.

19. CneunannanpoBaHHble CTPYKTYPbl KNETOYHON MeMOpaHbl: MUKPOBOPCUHKW, PECHWYKW, Ba3anbHble
WHBarnHauum.

20. Knaccudmkauunsa n Mopdonorna MeXKNeTOYHbIX KOHTaKTOB.

21. SHpgonnasmaTUYecKnin peTUKynym (Tunbl, CTPOEHNE N OYHKLUN).

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

23. Mopdo-tbyHKLUMOHaNbHaa opraHnsaumMst M TUMbl JIM30COM, WX MPOUCXOXAEHUE.  JIM30COMHbIE
00one3Hn HakonneHus.

24. YnbTpacTpyKTypa 1 posfb NepoKCUCOM.

25. MutoxoHgpun (Mopdosorns, CTpykTypa u yHkumm). MutoxoHapuanbHble 60ne3Hu.

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

27. BHYTpUKNETOYHbIE BKIIOYEHUS, NX XapaKTEPUCTUKA U POSib.

28. CtpykTtypa 1 dyHKUMM nHTepdasHoro aapa. Ponb sapa B XxpaHeHUU 1 nepegadve HacnegcTBEHHON
MHOpMaLNN, KNBHEOEATENBHOCTU KNETKN.

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

31. CTpykTypa 1 yHKUUN XpomMaThHa. QYXPOMaTUH N reTepoXpoOMaTUH.

32. [NonoBon XxpoMaTUH U ero Ucnonb3oBaHWe A58 ANarHOCTUKKU Noria U aHomanum B cucteme MnoroBbIX
XPOMOCOM.

33. YpoBHu komnakTudaumm (ynakosku) IHK B coctaBe xpomocom.

34. CTpyKTYpHO-(PYHKUMOHArNbHas opraHu3aLmm XpoMOCOM Yy MPOKapuoOT U 3yKapuoT (CpaBHUTENbHbLIN
aHanms). N3bbiTouHan OHK.

35. XpoMocoMbl BUPYCOB, NPOKaApPUOT U MUTOXOHZPUIA.

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

37. KapuoTtun yenoseka. MeToabl U3y4eHus U naeHTUdUKaumm XpoMOCOM YeroBeka.

38. Mapwxckasa knaccuurkaLmst XpOMOCOM YernoBeka. Mignorpamma 4YenoBeka.

39. MonekynspHoO-LMTOoreHeTu4ecKune MeToAabl (FISH- rmbpuansaums, cnekTparbHoe
KapuoTUnMpoBaHWE) W WX WCMOMb30BaHUe ANd MU3YyYeHUs KapuoTuna 4YenoBeka W AMarHOCTUKK
HacneacTBeHHbIX 3aboneBaHnn.

40. CtBonosble KNneTku (onpenenenwe, CBOWNCTBA, TUNBbI, OTKpbITUE BO3MOXHOCTU
nepenporpamMmmMupoBaHus 3pernbiX KNeToK B NAPUNoTEHTHbIE). Micnonb3oBaHe B BuomeguuuHe.

41. MuT0o3 1 ero buonormyeckoe 3HavyeHue.

42. AMnT03. CpaBHUTENbHAsA XapakTepucTmka MMTo3a U ammnTo3sa.



43. KneToYHbIN LMKIT 1 ero perynsaums.

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

45, TMaTonornn MnuTo3a N UX NOCNeacTBus.

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

47. MyKposiAepHbIN TeCT ByKKanbHOro anuMTeNua PoTOBOW MOMOCTM YenoBeka Af1S OLEHKU KIeTOYHOro
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. CrnepmaToreHes 1 oBoreHes (CpaBHUTENbHASA XapaKkTepucTuka).

53. MonoBble kneTkn 4yernoseka. Mopdonormyeckas M yHKUMOHaNbHas XxapaktepucTtuka. Ponb B
nepegaye reHeTnyeckon uHdopmauun. OnnogoTBOpeHMEe — HadvarnbHbIA 3Tan pasBUTUS HOBOTO
opraHuama.

54. MaTonornn merosa 1 Ux NOCneacTBus.

55. N3ameHeHns kapmnoTuna YyenoBeka, 06yCnoBneHHbIe NaToNormsaMmn Menosa.

56. XpoMoCcoMHLIe BOMe3Hn YernoBeka.

57. bonesHu Yyenoseka, CBsA3aHHbIE C MATONOrMen OpraHoOMAOB KIeTKU.

58. Peakuus KneTok Ha BHeELWHWEe BO34encTeus. HapylweHus andpdepeHUnpoBKM U ONyXONneBbin poCT
KneTku.

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

Mpumep KOHTPONBLHO-U3MEPUTENILHOIO MaTepu1ana
YTBEPXOAIO
W.o. 3aBeaytoLlero kaeapon
STVIKN, LUTONOMMN U 040NHKEHEPUN
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®dopma obyveHna OuyHas

Bug koHTpona  Ok3ameH

Bug aTttectaumm _ npomexyTtoyHas

KoHTponbHO-u3MeputenbHbin matepuan Ne17

1. Mopdo-byHKLMOHaNbHaa opraHuMsauusi U TuMbl JIN30COM, UX MNPOUCXOXOAEHUE.
JInzocomMHble 601e3HM HaKoMmneHns.

2. N3meHeHnss kapuoTuna 4enoBeka (XPOMOCOMHble 6onesHu), obycrnoBneHHble
naTtonornsiMm menoasa.

3. HepacxoxgeHne nosnoBbIX XPOMOCOM Y MY>XYUHbBI TPOMCXOAUT BO BTOPOM
AENeHnn mernosa. YKaxuTe BO3MOXHbIE KApMOTUMbl 4EBOYEK N MAbYMKOB NPU CIIUSIHAN
aHOMarbHbIX NOMOBbIX KNETOK MY>X4MHbI C HOPMarnbHbIMU MOMOBbLIMU KIETKAMU >KEHLUMHbI.

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 AOMNONHUTESNbHbBIE BONPOCHI.

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

«HeyaoBMNeTBOPUTENbHO» BbICTaBIAETCA CTYAEHTY, eCrv OH He packpbiBaeT TeMbl MO BOnpocam
buneTta n He oTBeYaeT Ha AOMOSTHUTENbHbIE BOMPOCHI.

TexHonoruu n poBeaeHuns.



dopMON MPOMEXYTOYHON aTTecTauMyM 3HaHWW, YMEHWA W HaBbIKOB OOy4alomxcs sBnseTcs
ak3ameH. O6a3aTenbHbIM YCOBMEM [0OMycKa CTYOAEHTOB K 3K3aMeHy SIBNAETCS BbIMOSHEHWE M caaya
nabopaTopHbIx paboT, NONOXUTENbHbIE pe3ynbTaThl TEKYLLEN aTTecTaummn (BbiNonHeHne nabopaTopHbIX
paboT 1 TECTOBbLIX 3a4aHui).

MpomexyToyHas aTTecTaunsa nNpoBOAUTCS B COOTBETCTBUM C [lonoXeHnem O NpoMEXYTOYHOM
aTTecTaumm obyyaroLmxca no nporpamMmmam Bbicllero obpasoBaHus.

KOHTpOnbHO-M3MepuTenbHble MaTepuanbl MPOMEXYTOYHOW aTtTecTauun BKIOYalT B cebd
TeopeTnyeckne BOMPOCHI, MO3BOMSAKOLWMNE OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHWA N CUTYyaUMOHHbIE
3agayu, NO3BONSAIOLLNE OLEHUTb CTeNeHb CPOPMUPOBAHHOCTU YMEHNIA N HABbLIKOB.

[nga oueHmBaHWA pe3ynbTaToB 06y4eHUs Ha 3K3amMeHe UCMNONMb3YTCS creayolme nokasarenu:

3HaHWE OCHOBHbIX LUTOMOMMYECKUX W MUHbIX €CTECTBEHHO-HaY4HbIX MOHATUA W METOLOB;
COBPEMEHHOIo COCTOSAHNE Bornpoca o] CTPYKTYPHO-(PYHKLNOHASTbHON opraHusaumm n
XKU3HeOeATeNbHOCTM KNeToK  (MPOKapuMOT U 3YKapuoT, >KMBOTHbLIX W 4eroBeka) B HopMe U npwu
naTonorusx;

2) 3HaHWEe OCHOBHbIX MEXaHU3MOB W CUCTEMHbIX MPUHLMMIOB CTPYKTYPHO-DYHKLMOHAMNBHON
opraHuMsaumn N Xn3HegeaTenNbHOCTU KNEeTOK XXUBOTHBIX N YeroBeka

3) yMeHue npumMeHATb yHAaMeHTanbHble 3HaHWs No uuTonorum B pabote ¢ Guonornyeckumm
obbekTamu, ucnonb3oBatb B cdepe nNpodeccMoHanbHOW  OEATENbHOCTW;  PErmcTpupoBathb,
aHanmMsMpoBaTb W WHTEPNpeTMpoBaTb MOMyYeHHble pe3ynbTaTbl W MPOBOAUTbE  LUTONOrMYECKyHo
ANarHoCTuKy 3aboneBaHun YenoBeka; BOCMPUHMMATb MHHOBALMW B LIENsiX COBEPLUEHCTBOBAHWS CBOEN
npodeccmnoHarnbHoOn AeaTenbHOCTH.;

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

5) BnageHne OCHOBHbIMU LMTOMOIMYECKUMU MeTogaMuM M MUKPOCKOMUYECKOW TEeXHUKOW
NUCCNegoBaHUs U OLLEHKU CTPYKTYPHO-(PYHKLNOHANBHOMO COCTOSAHWUS KMNETOK opraHM3ma Ans pelueHus
npodeccmnoHarbHbIX 3agau;

6) BnageHWe HaBblkaMW WCMNONb30BaHWS CUCTEMHOrO aHanu3a B M3YyYEeHWU CTPYKTYPHO-
OYHKLMOHANBHOIo COCTOAHNS KNETOK YenoBeka.

Ona oueHMBaHMA pes3ynbTatoB 0Oy4YeHUs Ha 3K3ameHe ucnonb3yetca 4-0annbHas Lwkana:
KOTIIMYHO», «XOPOLUO», «YOOBMNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.

5 Gannos crtaBuTCH, ecnu o0y4aloLWMiCca OEeMOHCTPUPYET MNOMHOE COOTBETCTBUE 3HAHWN,
YMEHUN, HaBbIKOB NPUBEOEHHbIM B Tabnvuax nokasatensm, cBobogHO onepupyeT npuobpeTeHHbIMK
3HAHUAMW, YMEHUSMU, MPUMEHSET UX MPU PELLEHNN NPaKTUYECKNX 3aavy;

4 6anna cTaBuTCS, e€crnv obyvaloLMACs OEMOHCTPUMPYET COOTBETCTBUE 3HAHWUMK, YMEHUN U
HaBbIKOB MNpuUBEOEHHbIM B Tabnuuax nokasatendam, HO [ONycKaeT He3HavuTernbHble OLnbKu,
HETOYHOCTW, UCMbITbIBAET 3aTPYAHEHNS NPU PELUEHUN CUTYaUNOHHbIX 3a4ay;

3 Ganna craBuTcs, ecnn oOy4yalolMNcs OEMOHCTPUPYET HEMNONIHOE COOTBETCTBME 3HAHWN,
YMEHUIN, HaBbIKOB MNPUBEAEHHbIM B Tabnuue nokasatensm, AonyckaeT 3HauyuTesbHble ownbkn npwm
peLlleHnn CUTyaumnoHHbIX 3agau;

2 Ganna craBuTCsA, ecnu oby4varLMncs LOEMOHCTPUMpYET SBHOE HECOOTBETCTBME 3HaHWUW,
YMEHUIN, HAaBbIKOB NPUBEAEHHbIM B TabnmLe nokasaTtensm.

YpoBeHb
KpuTepum oueHnBaHNss KOMMNETEHLNI cdopmmpoBaH- LLikana oueHoK
HOCTMU
KOMMeTeHuunn
MonHoe cooTBETCTBME OTBETa OOy4alwLlerocs BCEM NepeyncneHHbiM | [1oebilieHHbIl OmnuyHo
KpuTepuam. [1poOaeMOHCTPUPOBAHO 3HAHWE OCHOBHbIX MOHATAA U ypO8eHb
METOAOB LMTOMOrMYECKUX MWCCreAoBaHWI;, COBPEMEHHOIO COCTOSIHUSA
Bonpoca o] CTPYKTYPHO-PYHKLIMOHANbHOWM opraHusauum "
XN3HEOEATENbHOCTU KIETOK >XMBOTHbIX W 4enoBeka. OOGyvarowmics
cnocobeH  unnCTpUpoBaTb  OTBET  MpuUMepaMy,  UCMOfMb30BaTb
dyHOaMeHTanbHble 3HaHUA Mo uuTonorum B paboTe ¢ Guonornvyeckumm
o0beKkTamn,  peleHnss  CUTyauMOHHbIX  3afad;  PerncTpupoBathb,
aHanusMpoBaTb U MHTEPNPETUPOBATbL NOJyYEHHbIE pe3ynbTaThl
OTBET Ha KOHTPOSIbHO-M3MEPUTENbHLIA MaTepuarn He COOTBETCTBYET ba3zoeniti Xopowo
OLlHOMY-ABYM M3 MepedvncrieHHbIX nokasatenen, HO obyvawolminca aaet Ypo8eHb
npaBurbHble OTBETbl Ha [ONONHUTENbHbIEe Bonpockl. CopepxaTcs
oTAenbHble Npobenbl B 3HaHUU METOA0B LIMTOMNOrMYECKNX UCCIef0BaHUN;




COBPEMEHHOIO COCTOSIHUSI BOMpPOCA O CTPYKTYPHO-GPYHKLMOHAMbHOM
opraHusaumm " XN3HegeATenbHOCTH KNeToK; HegocTaTovYHO
NPOAEMOHCTPUPOBAHO  YMEHME  UCMOMb30BaTb  MUKPOCKOMUYECKYH
TEXHUKY W COBPEMEHHbIE METOAbl LWUTONMOIMYECKUX WCCedoBaHWA B
paboTte ¢ Guonornyeckumm 06 bLEKTaMM, peLleHns CUTYaUMOHHbIX 3a4au.

OTBET Ha KOHTPOSbHO-U3MEPUTENbLHLIA MaTepuan He COOTBETCTBYET
nobbiM TpeM M3 MNepeyvncrnieHHbIX MokasaTenen, obydakwowwuinca aaet
HEMosHble OTBEThLI HA A4ONONHUTESNbHbIE BOMPOCHI.

[eMoHCTpupyeT  4acTuUYHble  3HaHMS  METOOOB  LMTOSIOMMYECKUx
nccrnegoBaHUM; COBPEMEHHOro  COCTOSIHMSI BOMpPOCa O  CTPYKTYPHO-
hYHKLMOHANbHOWN OpraHn3aunm 1 Xu3HeaeaTeNbHOCTU KINETOK; He yMeeT
MCMNoNb30BaTb MWKPOCKOMUYECKYID TEXHUKY W COBPEMEHHbIE METOAbI
LUMUTONOrMYECKMX UccrneaoBaHmuin B paboTte ¢ Guonormyeckumm obbektamu,
PELUEHNS CUTYaAUMOHHbBIX 3a4au.

lNopoezossiti
ypOBeHb

Yoosnemsopu-
mersibHO

OTBET Ha KOHTPOMbHO-U3MEPUTENbHBLIA MaTepuan He COOTBETCTBYyeT
nobbiM  YeTbipeM U3 NepeyncneHHblX nokasaTenen. OBbyyatowmiics
OEMOHCTPUPYET OTPbIBOYHbIE, dparMeHTapHble 3HaHWUsi, AeMOHCTpUpyeT
OTCYTCTBME YMEHWA W HaBbIKOB WCMOMb30BAHUSA MUKPOCKOMNYECKOW
TEXHWKM M COBPEMEHHbIX METOAOB LMTOMOIMYECKUX WCCIEeLOBaHWN B
pabote ¢ Guonormyecknmmn obbLEKTaMN, PELLIEHNs CUTYaUMOHHbIX 3a4au.

Heydoenemeo-
pumernbHo




