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PABOYAA NPOMPAMMA YYEBEHOU OUCLUUNMNUHDBI
B1.0.25 LuTtonorus

1. Koa n HaumeHoBaHue HanpasneHua nogrotoBku: 30.05.02 MeguumHckas 6uodumsmka
2. Mpodcdunb nogroroBkn: MeanumHckas Guodusnka
3. KBanudwmkaumusa BbinyCKHUKa: Bpay-61Modunamnk

4. dopma oby4yeHMA: oyHas

5. Kadegpa, oTBevawlwas 3a peanusaumio AUCLUUMIMUHbIL: TEHETUKW, UUTONOMMK U
OuonHxeHepumn

6. CocTtaBuTENU NporpamMmbi:
MawkuHa Onbea CepaeesHa, kaHOuOam 6uonoaudyeckux Hayk, doueHm,

KokuHa AHacmacusi BacunbesHa, kaHOudam 6uosioeu4ecKux HayK, accucmeHm

7. PekomeHpoBaHa: HayyHo-memodu4yeckuM co8emom mMeOuKO-b6Uu0102u4eCcKo20
akynsmema ripomokosi Ne 2 om 04.03.2025

8. YuebHbIn roa: 2026-2027 CemecTp(bl)/TpumecTp(bl): 3



9. Llenn 1 3apayum y4e6HON ANCUUNIIUHDBI

Llensimu oceoeHusi y4ebHoU OucyunsiuHbl S67SMCS: O03HAKOMIEeHWe CTYAEHTOB C
COBpPEMEHHbIMU NpeaCcTaBNEHNS MM O CTPOEHNN, Pa3MHOXEHUN N PYHKLUMOHUPOBaHUKN, crieumnanmsaunm
M NaTOJION'MYECKNX npoueccax B KreTkKax pa3HbIX TUMOB OpraHmn3auunn.

3adayu y4yebHoU OuCyUMNUHBI:

- N3Yy4HnUTb KOHLUEeNTyalbHblE OCHOBbI 1 MeTOoAN4YEeCKMe npnemMbl LUTONOrNN.

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

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

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

TEXHUKM,

10. MecTo y4ye6HOM AncuMnNNnHbI B cTpykType OOIT:

YuebHaa gucumnnmHa «Uutonorma» otHocutcs Kk obsasatenbHom vYactu bnoka 1 «dncumnnuHbl
(mogynun)» degepanbHOro rocygapcreeHHoro obpasoBaTesibHOro ctTaHgapTa BbiCLero obpasoBaHus no
cneumanbHoctn 30.05.02 MeauumHckas 6uodmsmka (cneumanuct). [pegwectsyeT crnegyowmm
avcumnnuHam «luctonorusay, «AHatomus venoseka», «Obwasa Guoxnmmsy, «Obwas n MeanLmHcKas
reHeTuka.

OOGyyvaowumiics, oBnageB AUCUMNIWHON, OOMKEH 3HaTb HOBeMWWMe [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. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnuHe/Moaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi 06pa3oBaTenibHOMN

nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUKEHUA:

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




12. O6bemM gUucUUNNUHBLI B 3a4eTHbIX eauHuuax/yac. 4 3ET / 144 vyaca.

dopma NPOoMEeXYTOYHOM aTTeCcTaLuumn 3K3amMeH

13. TpyaoemkocTb No Buaam y4yebHon paboTbl

TpyaoemMKoCTb
Bug yuebHow paboTbl Bcero [lo cemecTpam
3 cemecTp
AyOuTOpPHbIE 3aHATUSA 74 74
nekuum 16 16
B TOM YnCne: npakTuyeckme
nabopartopHble 34 34
rpynnoBble KOHCynbTaumm 24 24
CamocTtoaTtenbHas pabota 34 34
dopmMa NPOMEXYTOYHOMN aTTeCTaUmmn - dK3aMeH 36 36
WToro: 144 144

13.1. CopepxaHue AUCLUNIUHDI

Peanusauuns
asgena
HanmeHoBaHue ,D,I/ICI:)LI,VII"EI"J'WIHbI c
Ne n/n pasgena CopaepxxaHve pasgena gUCLMNINHbI HOMOLLIBHO
ANCUUNNNHBI OHNaiiH-Kypca
QYMK*
1. NNekuun
MpeameT n 3agayun LMTONOMMKU, OCHOBHbIE 3Tanbl pasBUTUSA.
3HadyeHne uuTONOMMM B cUCTEME  OMOMNOrMYeckux U
Lintonorusa kak -
HayKa. Mpeamer MeOMLMHCKUX HayK. YPOBHW CTPYKTYPHO-(PYHKLUNOHANBHON
‘ ’ opraHmsaumm xuoro. KneTka kak eguHWUa CTpOeHwus, .
3anatiit, stanol (prKLI,VIOI-I;lI/I OoBaHus a3BuUTUA BOCpll'I OVIgBeD,erI/IFI n hitps://edu.vsy
pas3BUTUSA. YPOBHU y P »  pas ’ P .ru/course/vie
11 naTonornyecknx M3MeHeHnn opraHamoB. KnetouHaa teopusa | = -~ - — . —
CTPYKTYPHO- w.php?id=317
. N ee OCHOBHble MOMoXeHus. KneTkn npokapuoT 1 aykapuoT
YHKLUNOHANBHON V 3
(ocobeHHOCTM M pasnuuma B cTpoeHumn). O6wmn nnaH =
OpraHun3aLmm X1Boro.
CTPOEHUA KNEeToK aykapuoT. Bupycel — HekneTouHaa dopma
KneTto4yHas Teopus.
XU3HW. 3HaA4YeHWe UuuTonorMM Ans Haykm W NpakTUKK,
MeOULUMHBI.
CBetoBass M  3neKTpoHHass  Mukpockonusi.  MeToabl
KOHTPaCTMpPOBaHWsI B CBETOBOM MUKPOCKOMUMN.
KoHdpokanbHas MUKPOCKOMUS. Lintoxnmunyeckue,
OMOXMMMYECKME WU MOJEKYNSAPHO-LUMTONOrMYecKkne MeToabl.
MeToa MUKPOXMpYPrMM W KynbTypbl KNneTok. KnetoyHas
nHxeHepwus. 3oTonHbIM aHanus (MeToq
MeTopp! aBTopaaunorpacun). dpakumoHnpoBaHmne KNneTokK.
KoHgokanbHas  mukpockonus. Cnocobbl  M3roTOBMNEHMS .
LMTONIOTHECKIX n el?;l aToB B 3aBMCMI\aOCTM OT uernen nccnegoBaHus hitps://edu.vsu
nccnenoBaHui. penap N : .ru/courselvie
1.2 CTBOMOBbIE KNETKW, UX CBOWCTBA W TUMbl. MHOrOKNeTouHblE | “— ~— — —
CTBOIOBbIE KNETKM U . . w.php?id=317
OopraHusambl pasBMBalOTCA W3 OAHOM CTBOMOBOMW KNETKM
UX UCMonb30oBaHMe B 3
GUOMENLIHE (3uroTbl). KneTtoyHas AaunddepeHUMpoOBKa Kak npouecc =
) obpasoBaHMa creumanmM3MpoBaHHbIX KIETOK U TKaHen, Kak
pesynbTaTt AnddepeHunansHon akTUBHOCTN reHOB
B Xxo4e pa3BuTus. ICTOYHUKM nonyvyeHus n 6aHK CTBOMOBbLIX
knetok. OTKpbITUE BO3MOXHOCTU MEepPenporpamMmmMmMpoBaHus
3pernbIX KNEeToK B
nniopunoteHTHole  (xoH [apgoH, LWuHba AmaHaka).
Mcnonb3oBaHWe CTBOMOBLIX KNETOK B BrioMegnUUHE.
YnbTpacTpyKkTypHas YnbTpacTpyKkTypHas opraHusaums KNeTKu. Obwas https://edu.vsu
opraHumsaumus KneTkW. | XapakTepucTMka W OCHOBHble  pasnuuuMs  CTPYKTYPbI ru/courselvie
1.3 CTtpykTypa u pPacTUTENbHOM W XMBOTHOM  KneTkn. LUwutonnasma wu m
YHKLMUN KNETOYHbIX | rmanonnasma. CTpyKkTypa U (OYHKUMM KINETOYHbIX MeMOpaH. —p—p?);

MeMbpaH.

TpaHcnopT BellecTB Yepe3 meMbpaHy. OgHomemGpaHHble
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OaHomeMbpaHHble,
ABYMeMOpaHHble U
HemeMOpaHHble
opraHougbl KNeTku.
Lintockener.

opraHouabl KneTku: 3JHAonnasmatuyeckas ceTb, annapar
["onbaxuM, NMM30COMbI, MEPOKCMCOMbBI, BaKyOnn pacTUTENbHbIX
knetok. [lonyaBTOHOMHble AByMeMOpaHHble oOpraHoungbl
KNeTkn: MWTOXOHAPMM W nnactugbl. B mMuTOXOHAOPMAX
3anucaHa Hawa uctopusi. bonesHn yenoBeka, CBsiI3aHHbIE C
natonornen opraHongos. HememOpaHHblE KOMMOHEHTHI
knetkn. KneTouHbl uUeHTp. Pubocombl. Llutockenet -
OMOpPHO-ABUraTenbHas cuctema KNneTku: MUKPOUIaMeHThl,
MUKPOTPYBOUKM " NPOMEXYTOYHbIE dunameHTbI.
[MpouncxoxaeHne 3ykapmoTUYeCcKnx KNeTok.

14

CTpykTypa u
PYHKLMMN KNETOYHOTO
anpa

UHTepdasHoe s4p0 — LEeHTp ynpaBneHusa >XusHenedtenb-
HOCTblO  kneTtkn.  OCHOBHble  3MEMEHTbl  CTPYKTYpbI
WHTepca3HOro gapa: XpomMaTUH (XpPOMOCOMbI), SAPbILLKO,
A0epHbI COoK (kapuonnasma), agepHas obonoyvka CTpykTypa
N YHKUMN HYKNEMHOBBLIX KWUCMOT. fApgepHas oborodvka u
NopoBbIN KOMMIIeKc. ApepHo-unTonnasmartuyeckue
B3aMMOENCTBUSA. AaepHbii 6ENKOBLIN MaTPUKC, NTaMuHa; UX
CTPyKTypa U1 yHKUMOHANbHOE 3HayeHue. SAOpbIwKo —
opraHoug cuHTe3a pubocoM. CTpykTypa ”  YHKUMM
AOpbIWKa. AAPbILKOBBIA OpraHM3aTop — BMECTUIMLLE FEHOB
prBOCOMHbIX PHK. CtpoeHne reHos pPHK,
nonuumcTpoHHocTb. CuHTes n npoueccuHr pPHK. OcHoBHbIE
CTPYKTYPHblE ~ KOMMOHEHTbl W  Tunbl sapbiwek.  Lmkn
N3MEHEHNs1 CTPYKTYpbl SApbIlLIKa B CBA3U C ero (pyHKumen.
Amvnnudumkaums reHos pPHK. Ctpoenue n xumus pubocom y
3YKapuoT M NPOKapu1oT.

https://edu.vsu

.ru/course/vie

w.php?id=317
3

15

XpomaTuH. YnakoBka
OHK
3yKapmnoTMYECKON
KNeTKn B
XpOMOCOMaX.
CTtpykTypa 1
DYHKLUN XPOMOCOM.
MeToabl
XPOMOCOMHOro
aHanusa.

CTpykTypa, YHKUMM W TUMbl XpoMaTuHaA. JyXpoMaTuH U
retepoxpomaTtuH. [lonoBon xpomaTuH. CTpyKTypHO -
dYHKUMOHaNbHas opraHn3aumsa reHeTU4eckoro matepuana y
npoKapMoT U 3yKapuoT  (CpPaBHUTEMbHbIA  aHanua).
MN3bbiTouHaa OHK. CatennutHas u mukpocatennutHas OHK.
OVMUHYLMA XpomaTMHa M XpPOMOCOM, WX (buanonornveckoe
3HayeHve. YpoBHM komnaktmsaumn [HK aykapuoTnyeckon
KNeTkn B COCTaBe XPOMOCOM. [UCTOHbI M HErmcTOHOBbIE
Genkn: ux ponb B komnaktusdaumm [OHK. Hykneocowmsi:
CTpoeHue, pofb Npu  (PYHKUMOHMPOBaAHUN  XpOMaTuHa.
HykneomepHasa dunbpunna. NeTnesblie AOMEHbI XpomaTtuHa.
XpomomepHasi opraHusauus xpomocoM. [1Ba CTPYKTypHO -
PYHKUMOHAmNbHBIX COCTOSHMSA, ABe ¢OPMbl OpraHu3aumm
XPOMOCOM: MHTepasHble U MUToTUYEcKne (MeTadasHble).
OpraHusdauma metadasHON XPOMOCOMbI: MAEYN XPOMOCOM,
LeHTpoMepa, BTOPUYHAA NepeTsikka, CMyTHUKK, Tenomepbl.
Tunbl MmeTadasHbIX XPOMOCOM B 3aBUCMMOCTM OT MOSOXEHNS
LeHTpomepbl. AyTOCOMbI U NOMoBble XPOMocoMbl. KapuoTtun.
CoBpeMeHHble MeToAbl XPOMOCOMHOro aHanusa. Kapuotumn
YyernoBeka U METOAbI €ro U3yyYeHus.

https://edu.vsu

.ru/coursel/vie

w.php?id=317
3

1.6

KneTo4HbIn UMK n
ero perynsayus.
MonuTeHHblE
XPOMOCOMbI KaK
pe3ynbTat "c6os”
KNEeTOYHOro Lukna.

KneTouHbin uukn n ero perynauus. LWKNWHBL 1 LMKIWH
3aBMCMMble  KMHa3bl - KNoyeBble 6enku  perynaumm
KneTtoyHoro gJeneHus. [locneAcTsus  HapylleHus  3TOro
npouecca. lMonunnongma n nonuteHus. [MyHKTbl NPOBEPKM
(checkpoint) n penapaumnsa nospexageHun OHK. HapyweHus
perynsaumMn KrneTtovyHoro uukna w OHKoreHes. [lonuteHwus.
MonuTeHHbIE XPOMOCOMBI Kak pe3yrnbTaT "cbos” KNeToYHOro
unkna (obpasoBaHue, Mopdonornyeckne OCoBEHHOCTH,
npupoaa nydos,

dYHKUMOHaNbHOE 3Ha4YeHWe, BCTpeYaemocTb B Npupoae).
MMonuTeHHble XpOMOCOMbI — yaobHas mogenb A5 U3yyYyeHus
dYHKUMOHANbHOM opraHn3aumm XpOMOCOM.

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

BocnponsseaeHue
KneTok. Mutoas.
MNaTonorum mmtosa n
MX NOCneacTBus.
Mewnos. kak
MeXaHu3am
pekoMbuHaumnm n
peaykuumn Yymicna

[eneHve npokapunotnyecknx knetok. Cnocobbl aeneHus
aykapuoTudeckux knetok. Mwutos. O3Bonwouus  MuTo3a.
HapyweHua muto3a m ux nocrneactsnd. Amntos. Menoas.
Meno3 npegwecTByeT Mpoueccy MOMOBOro pa3MHOXEHMS
9YKapuoOTMYECKUX OpraHuaMoOB U JEXWT B  OCHOBE
POpMMPOBaHUSA MOJSIOBLIX KNETOK (raMeT). YHUBepcanbHOCTb
menosa n ero atanbl. Ctagun Menosa. CuHanToHeMarbHbIN

https://edu.vsu

17 | XPOMOCOM npu komnnekc. KpoccuHrosep u ero aHaveHne. XpomMocombl Tuna | .ru/course/vie
' dopmMupoBaHumm ‘namnoBbIX LWETOK”. Pasnuuua mexay MenosoMm u mutosom. | w.php?id=317
NOJIOBbLIX KIETOK. Tunel menosa. Cnopo- u rametoreHe3. [ameToreHes vy 3
ameToreHes y yenoseka. CnepmartoreHe3 u oBoreHe3. [lonoBble KNeTku N

YyenoBseka. yenoseka. ONNOAOTBOPEHWE — HavanbHbIA 3Tan pasBuTUs
XPOMOCOMHbIE HOBOro opraHuama. llatonormm menosa (MPUYMHBI, TUMbI W
bonesHu Yenoseka, nocneacTeus). XpOMOCOMHbIE 6onesHu yenoBseka.
06yCcnoBneHHbIe NameHeHns kapuoTuna, OOyCrnoBneHHble MaToNnorMsamMm
HapyLLeHAMM mewno3sa
Menosa.
MaTonorus, ctapeHne M cmepTb KreTkn. CTPYKTypHbie U
(PYHKUMOHAmNbHbIE  U3MEHEHUSI  KNEeTOK W OTAENbHbIX
KNeTOYHbIX KOMMOHEHTOB B Mpoueccax pPeakTUBHOCTU U
Peakuwns kneTtok Ha apantauun. Peakums kneTkn Ha nospexgarome akTopsbl:
BHeLHWe Koarynsums XxpomaTuHa, NMKHO3, dparMeHTaums sapbika un https://edu.vsu
BO3ENCTBMS. ap. VIamMeHeHne CTpyKTypbl OpraHougoB Mpu MOBPEXAeHUU ;
.ru/course/vie
1.8 AnonTo3 1 HeKpo3 — knetkn. [Ownctpodpmsa. Hapywenne  anddepeHuUnpoBKku W bho2id=317
ABa BapuaHTa LinTonorna onyxoneeoro pocta KneTtok. ANonTo3 u HEKpo3 — W.phpAd=s27
KINeTo4YHOW CMEepTHW. OBa BapuaHTa KNeTo4yHOW cMepTu. AMoMnTo3 — reHeTU4ecku 3
3anporpaMMmnpoBaHHasl cmepTb KneTku. MNMpumepbl anonTtosa
M UWTONOTMYECKME MPU3HaKN €ro NpOsiBNEHUS; KIHYeBble
Genkn anonto3a. buonornyeckas ponb anonto3a B
MHOrOKNEeTO4YHOM OpraHusme.
2. llabopaTopHble 3aHATUS
LiTonorusa kak LinTonorna — Hayka o kneTke. [pnHLUMN CUCTEMHOIO aHanmaa
Hayka. pegmer, B W3YyYEeHWUU CTPYKTYPHO-(PYHKLUMOHANBHOM oOpraHusaumn u
3agauu, aTansl XN3HEOesaTEeNbHOCTH KIETOK.
21 pasBuUTKS. YPOBHM i
CTPYKTYPHO-
dYHKLUMOHaNLHON
opraHun3aumm XuBoro.
Kneto4yHasa Teopus.
CeeToBasi MUKpocKonus (YCTPOWCTBO, TWMbl, OMNTUYECKME
OaHHble, npaBuna paboTel C MuKpockornom). MeToapl
MeTogp! LUTONOIrMYECKNX uccrnegoBaHuin. Linto- n rmcroxmmmyeckue
metoabl. OCBOeHue MeToda MNPUrOTOBMEHUS U OKPACKM
LUTONOMMYECKNX
N Ma3KoB KpPOBW JKMBOTHbIX. AHanu3 npenapatoB KpoOBU
2.2 viccrienoBaHni. nabopatopHOW  Kpbicbl M 4YenoBeka. OnpepeneHue -
CTBOMOBbIE KMETKN U ° o
X Mchonb3oatve g | TTEVKOUMTapHON dopmynel. MeTogbl KOHTpacTMpoBaHus B
BroMeMLIHE. CBETOBOW MMKPOCKOMMUMU. KOHCbOKaJ'IbI:IbII/I MUKpOCKON Ansi
LUTONOMMYECKNX nccrnegoBaHui. N3mepeHne
MUKPOCKOMUYECKUX OOBEKTOB. JMNEKTPOHHAs MUWKPOCKOMUS
Kak MeToA LIMTONOrmM4ecknux uccrnegoBaHumn.
YnbTpacTpyKkTypHas OCOBEHHOCTN CTPOEHUS XXMBOTHOW U PaACTUTENbHON KIETOK.
opraHusauus knetkn. | PasHoobpasve  mopdpororm  kneTtok  4yernoBeka  Kak
CTpykTypa u OTpaxeHne Ux PYyHKLMOHarbHOW cneynanmaauum.
PYHKUUN KNETOYHBIX | YNbTpacTpyKTypHas opraHmsauus KNETKN aykapuoT https://edu.vsu
23 MembpaH. (ooHOMeMBpaHHble, OBymMeMmOpaHHble U HemeMGpaHHble | .ru/course/vie
: OpHomeMmGpaHHble, opraHonbl KNeTku; cneunanusnpoBaHHble CTPyKTypbl ¥ | w.php?id=317
ABYMeMOpaHHbIe U opraHennbl KneTku). PelueHne cntyaumoHHbIX 3a4ad. 3
HemeMOpaHHble Tekywaa  aTttectauma  Net no Temam: «MeToabl -
opraHougpl KNeTku. LUTONOMMYECKNX nccrnegoBaHuny, «CTpyKTYypHO-
Lintockener. dyHKUMOHaNbHasa opraHMsaums KNneTkmy.
CtpykTypa un WHTepdasHoe A4p0 - LeHTp yrnpasneHus
2.4 YHKLMUN KNETOYHOIO | XKM3HedeATenbHOCTb0  KneTkn.  OCHOBHblE  9MEMEHThI -

anpa

CTPYKTYpPbl MHTEpPdasHOro sgpa: XpOMaTuH (XpPOMOCOMbI),
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AOPbLILLKO, Kapuonnasma, saepHas obornodka. OnpegeneHve
A0PbILLKOBON aKTUBHOCTM.

CTpyktypa M YHKUUMM  MUTOTUYECKUMX  XPOMOCOM.
OsHakomneHve c TunamuM MeTadasHbiX XPOMOCOM, UX
CTPYKTYpOW. AHanua nosiMmopduamM 4Yucna, Mopdgonorum,
CTPYKTYPbl MWUTOTUYECKMX XPOMOCOM Yy pasHbiX BUOOB
XXMBOTHbIX U pacTeHui. lNMoHATHe o kapuoTune.

KaproTtun yenoBeka n metodpl ero m3ydeHus. [deHBepckas

X KnaccudukaumMs ~ XpOMOCOM  4YerioBeka  Ha  OCHOBe
poMaTuvH. YnakoBka
HK MCMONb30BaHUA  PaBHOMEPHO  OKPALLUEHHbIX XPOMOCOM.
. N3yueHne kapmotuna UK cucTtemaTusaums  XPOMOCOM
3yKapmnoTMUyecKom
KIETKU B yernoBeka Ha OCHoBe MeToga AuddepeHumansHoro
XPOMOCOMAX. okpawmsaHus (Mapwxckaa knaccudpukauus). OnpegeneHve
2.5 CrpyKTypa OCHOBHbIX NapamMeTpoB XPOMOCOM YerioBeka MU cocTaBrieHne -
nguorpammbl. OcBoeHve 3anucu rnokanusaumu
hYHKLMN XPOMOCOM. o
MeTogb! onpeaeneHHbIX CermeHToB Ha meTadasHon
XDOMOCOMHOFO anddepeHUnanbHO  OKpaleHHOW XPOMOCOME  YerloBeka.
AHANM3E. N3yyeHmne KapuoTna M ANarHoCTUKa  HacneACcTBeHHbIX
3aboneBaHnii YenoBeka C MCMNOMb30BaHNEM COBPEMEHHbIX
MOMEKYNAPHO-LUUTOreHeTUYECKNX MeToA0B (FISH -
mbpuansauns, CcrnekTpanbHOe KapuoTunupoBaHue W Aap.).
[MonoBon xpoMaTuH M €ro MCrnornb3oBaHWe Ansi ANarHOCTUKK
nona u aHoManuMi B CUCTEME TMOJIOBbIX XPOMOCOM.
OnpepeneHue nonoBoro XpomaTtuHa. PeweHune
CUTYaLMOHHbIX 3a4aM.
KnetouHbin umkn wn ero perynsaumsa. OnpegeneHue
KneTouHbIn umkn n MUTOTUYECKON aKTUBHOCTU. O3sHakomneHue c
ero perynayus. ocobeHHoCcTAMM CTpOEeHuUs " yHKUMoHMpoBanusa | hitps://edu.vsu
26 MonuTeHHble MONMUTEHHBLIX XpoMocoM. Tekywas artrectaumss Ne2 no | .ru/course/vie
' XPOMOCOMbI Kak Temam: «CTpykTypa ©  yHKUMM KneTouHoro sapa», | w.php?id=317
pesynbTat "cbos” «CTpykTypa MUTOTUYECKUX  XPOMOCOMY, «Kapnotnn 3
KNeTOYHOro LmMKna. YenoBeka U MeToabl ero n3y4yeHus», «KneTouHbIn Umkn n ero -
perynsums».
Bocnpowuseenenue Mwuto3 — yHMBepcarnbHbli CNocob AeneHust coMaTuyecKmnx
KneTtok. Mutos. KNEeTOK 3yKapuoTUYECKUX OpraHM3MoB. HapyLueHnss muTtosa u
Matonorum muto3am | ux nocneacTevsa. [lonunnonamss K aHeynnougus  Kak
WX NOCneacTBuS. pes3ynbTaT HapyLleHMs PacxoXaeHus XpoOMocoM B aHacbase
Menos. kak MUTO3a. QHAOMUTO3. OLieHKa NPOXOXAEHUSA MUTO3a B HOpME
MeXaH13M W Npyv  pasnuuHblx natonornsx. MwukposgepHbln  TecT
pekoMOBUHaL M n OyKKkanbHOro 3NUTENUA pPOTOBOW MONIOCTU YenoBeka AN
peaykuuun Ymcna OLIEHKM KIIETOYHOro romeoctasa opraHuama. PelueHne https://edu.vsu
57 XPOMOCOM Npwu CUTYaLMOHHbIX 3a4au. .ru/courselvie
: dopMmpoBaHUK Meiios  (Tunbl, cTaguu, Guonorudeckoe  3HauveHue). | w.php?id=317
MOSoBbIX KIETOK. CpaBHuTENBHAA XapakTepuctmka MuTo3a UM Menosa. 3
lameToreHes y OnpepgeneHue ctagun merosa. CnepmartoreHes u oBoreHes y N
yenoseka. yenoseka. [onosbie kneTkn. ONNOgOTBOPEHME — HaYarbHbIN
XpOMOCOMHbIE aTan pa3BUTUSA HOBOro opraHuama. lMaTtonorun menosa n ux
©onesHun Yenoseka, nocrniegcteus. OueHka pasnuuYHbIX MNaToNorMm  Merosa.
00ycroBneHHble M3meHeHus kapuoTuna, OOYCNoBMNEHHbIE NATONOMMSAMMU
HapyLleH1ammn Menosa. PelleHve CUTyauUMOHHbIX 3agday. XpPOMOCOMHbIE
Menosa. Bones3Hn YenoBeka n UX UMTOANArHOCTUKa.
OnpegeneHne OCHOBHBIX LUTOMOMMYECKUX XapaKTEpPUCTUK
Peakuwnsi kneTok Ha anonTo3sa " Hekpo3a (cBeToONTUYECKMIA "
BHELLUHNe yNbTPaCTPYKTYPHbIA ypoBeHb). Tekywiasa atrectauma Ne3 no
28 BO34EeNCTBUS. TemaMm: «BocnpoussegeHne knetok. Mwuto3», «Mewnoas. i

AMonTo3 N HeKpPo3 —
ABa BapuaHTa
KNeTo4YHON CMepTH.

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



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

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

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

14. MeToan4yeckue ykasaH1MA Ans ody4yarowmxca no 0CBOEHUIO AUCLUMNIIUHDbI:

Mporpamma gucuUMNIMHBI NpegycMmaTpvBaeT MpoBedeHMEe NEKUMOHHbIX W nabopaTopHbIX
3aHATUA. JIEKUMOHHBLIM  MaTepuan packpbiBaeT OCHOBHble TeopeTuMdeckne BOMpoChbl  AaHHOM
auncumnnuHel. JlabopatopHble 3aHATUA obecneynBaloT (opmupoBaHMe HeOBXOAMMbBIX YMEHUA W
HaBbIKOB (B pamKax COOTBETCTBYIOLLUMX ANUCLMNIIMHE KOMNETEHLMI).

Ha nabopaTopHbiX 3aHATUAX perynspHO MNpPOBOAMTCA OMNPOC MO TEOPEeTMYECKMM BOMpocam
n3yvyaemMbix TeM, pas3dbmparoTca CUTyauMoHHbIE 3afaun, BbIMOMHAKTCA nabopaTopHble 3agaHus. B xoae
BbINOSNIHEHNST NabopaTopHbiXx paboT cTyaeHTbl npuobpeTtatoT HaBblkM obpalleHus ¢ Guonormyeckumm
ob6bekTamu, nabopaTtopHbiM 060OpPyAOBaAHMEM U MHCTPYMEHTApUEM, CaMOCTOSTESNIbHO OCYLLECTBIAIOT
9KCMEPUMEHTbI, PErNCTPUPYIOT, aHanM3MpyrT W  WUHTEPNPETUPYIOT pesynbTaTbl  LMTONOMMYECKUX
nccneposaHnin. Pesynbtatbl nabopaTopHon paboTbl odopmrsioTca B pabodven TeTpagu CTygeHTa B
BMOE PUCYHKa, pacyeToB, cocTaBneHuss Tabnuu, BbIBOAOB. B koHue nabopaTopHOro 3aHATUs
pe3ynbTaTbl paboTbl 4OKNaAbIBAOTCA npenogasaTento, npu HeobxoammocTn obeyxaatoTcsa B rpynne. B
crniydyae nponycka nabopaTopHOro 3aHATUS CTyAeHT 00s3aH ero CamoCTOSTENbHO BbINOMHUTL MOA




KOHTponem npenogasaTens Bo BpeMsi MHOMBUAYaNbHbIX KOHCYbTaLWi.

BbinonHeHne camoctoaTensHon paboTel (CP) npegnonaraet kadeCTBEHHY NOArOTOBKY KO BCEM
BMAAM 3aaHuI: OCBOEHME TEOPETMYECKOro MaTepmana B npouecce NeKUMOHHOro Kypca; NOAroTOBKY K
nabopaTopHbIM 3aHATUAM (OCBOEHME Teopun BOMPOCA; BbINOSIHEHWE 3adaHui, NpefyCMOTPEHHbIX
nporpaMmmori nabopaTtopHOro NpPakTUKyma); K TeKywemMy KOHTPOMK 3HaHUMM U K ak3ameHy. CTyaeHTbl
CaMOCTOATENbHO npopabaTbiBalOT U yCcBavMBalOT TEOPETUYECKME 3HaHUA C  UCNOSib30BaHWEM
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 aucumnnuue «Lntonorna»
(https://edu.vsu.ru/course/view.php?id=3173).

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

KoHTponb pesynbtatoB CP oby4darolwmxcs nNpoBoAUTCA B Xo4e npoBedeHus nabopaTopHbIX
3aHaTMK (OMpoc, BbINOMHEHME M cAadva nabopaTopHbiXx paboT, pelleHMe CUTYauMOHHbLIX 3agad) u
TeKyllen aTTecTauum (BbINOSMIHEHME KOHTPONbHbLIX PaboT M TeCTOBbIX 3adaHui). Tekywias aTtrectauums
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 npenogaBaTento KOHCMEKT 3aHATMSA, BbIMNOMHAET TECT, UM KOHTPONbHy paboty. MNpu
ncrnonb3oBaHun LOT o6y4yaroWUNCss CaMOCTOATENBHO MNPOCIYLWIMBAET OHMAWH-KYPC, COoOepXallni
NEKUNOHHBbIN 1 nabopaTopHbI Matepuan, BbINOMHAET 3a4aHusa AN cCaMOonpoBEpKU, a 3aTeM NpoxoauT
NMPOMEXYTOYHbIN KOHTPOMb 3HaHWI NO MaTepuanamM OHnanH-Kypca.

OO6y4yeHne nul, C OrpaHUYEHHbIMU BO3MOXHOCTAMW 340POBbsSi OCYLLECTBNSAETCH C Y4eTOM WX
MHOMBUOYANbHbBIX NCUXOPU3NYECKNX OCOBEHHOCTEN U B COOTBETCTBMM C UHOMBUAYANbHOW NPOrpaMmmon
peabunutaumn.

Ona nuy ¢ HapyweHnem cnyxa nHdopmMauma no ydyebHom aucumnnuHe (y4ebHo-meToauveckoe
nocobne no kypcy «ULwutonorma», ocHOBHass w [ONONHWUTENbHAs nuTepaTtypa, npe3eHTaumm 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  JOnyckaeTca MpPUCYTCTBME acCUCTEHTa, a TaK Xe, CypOaonepeBOOYUKOB U
TudnocypaonepeBoaUYNKOB.

lMpomMexyTouyHast aTTecTaunsa Ons nuy C HapylweHusIMKM cryxa npoBOAUTCA B MUCbMEHHOW
dopme, npu 3TOM MCMONb3ylTCA 06LWMe Kputepun oueHuBaHus. [lpu HeobxoammocTwn, Bpems
NMOArOTOBKM Ha 9K3amMeHe MOoXeT BbiTb yBENUYEHO.

Ona nuy Cc HapyleHneM 3peHus OonyckaeTcs ayauarnbHoe npenocTaBneHne MHgopmaumm
(Hanpumep, ¢ MCMNOMb30BaHNEM NPOrPaMM-CUHTE3ATOPOB peyn), a TaK XXe UCMNOSb30BaHMe Ha NeKumsix
3BYKO3anuCbIBalOLWMX YCTPOUCTB (OUKTOOHOB M T.4.). Ha NEKUMOHHbIX 3aHATUAX U nabopaTopHbIX
3aHATUAX NPU HEOBXOANUMOCTU JOMNYCKAeTCA NPUCYTCTBUE acCUCTEHTA.

Mpn npoBeAeHMM NPOMEXYTOYHOW aTTecTaumm Ans nuy ¢ HapyleHWeM 3peHnst TECTUPOBaHMNE
MoxeT ObiTb 3aMeHeHO Ha YycTHoe cobecegoBaHuMe no BornpocaM. [lpy HeobxoguMmocTw, Bpems
NMOArOTOBKM 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 3aHATUSX U
nabopaTopHbIX 3aHATMAX NPU HEOBXOAMMOCTU JONyCKaeTCa NPUCYTCTBUE accucTeHTa. [NpomexyTodHas
aTTecTaums Ogns NuL, C HapyLeHUSMW OrMopHO-ABUraTenlbHOro annapata npoBOAUTCA Ha o6LmX
OCHOBaHUsAX, NPU HeOBXO0ANMMOCTU NpoLeaypa 3K3aMeHa MOXET ObITb peanM3oBaHa ANCTAHLMOHHO.
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15. MMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEpPHeET,
HeoOXxoauMbIX AN OCBOEHUA OUCLMNIINHDI

a) ocHOBHas nuTeparypa:

Ne n/n NcTouHuK
AdvaHacbkes 0. W. M'nctonorus, ambpuonorus, untonorus / 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. BepewaruHa. — M. : isagatenbckun ueHTp "Akagemus”, 2012. — 172.
0) fononHuTenbHaga nuTeparypa:
Ne n/n MCTOYHUK
4 Honkosa H.B. Liutonorus, ructonorus n amépuonorus. llabopatopHeivi npaktukym / H.B. [oHkosa, A.HO.
CaBenbeBa. - apaTtenbcto "MlaHb", 2014. — 144 c. https://e.lanbook.com/book/50687#authors
MawkumHa O.C. OcHOBbI MEAMLMHCKOM LiMTonoruu : yuebHo-metogmyeckoe nocobue anga sysos / O.C.
5 MawwkuHa, A.B. KoknHa, B.H. lNMonos.— BopoHex : N3gatenbckuit gom BIY, 2017 .— 113 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf>
BbikoB B.J1. Lintonorus un obwas rucronorns. dPyHkumoHanbHas Mopdonorusi KNneTok n TkaHen vyenoseka / 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, KO.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. CTtpykTypa u cyHkumm / I.E. Kopsikos, UN.®. )Kumynes. — 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 «MegununHckoe nHdopMaumoHHoe areHTcTeo», 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 opraHu3aummu xpomatuHa / A.B. Minotosckui [n gp.] //
Lintonorunsa. - 2012. — T. 54, Ne 4. — C. 298-306.
13 LinTonorns ¢ ocHoBaMu naTonornu kneTkm : yuebHoe nocobue ans sysos / O.I. Bacunbes [n gp.]. - M. :
3oomegnut, 2007. — 230 c.
14 Ynawwuk B.C. CtBonosble kneTku n 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 guarHoctuke / C.B. ApruH // Lintonorus. — 2014. — T. 56, Ne 12. — C. 933-
934.

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

Ne n/n Pecypc
17 | UuTonorus: anekTpoHHbIA y4ebHO-MeToaNMYeckmin komnnekc. - https://edu.vsu.ru/course/view.php?id=3173
18 OneKkTpoHHbIN KaTanor Hay4Hoi 6ubnnoTekn BopoHeXckoro rocyapcTBEHHOroO yHUBepcuTeTa. — http://

www.lib.vsu.ru

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

20 | http://www.studmedlib.ru/ KoHCynbTaHT cTygeHTa. ONekTpoHHas 6ubnnoteka MeanUmMHCKOro By3a

21 | eLIBRARY.RU — Hay4yHas anekTpoHHas bubnuoTteka

16. NMepeyeHb y4e6HO-MeTOANYECKOro oGecneyeHns AnsA cCaMOCTOATENbLHOW paboThl (

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

17. OOpa3oBaTesfibHble TEXHOSNIOMMKU, MUCNOfib3yeMble NpU peanusauum Yy4ebHOWM
AUCLUMNSINHBbI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4veHue (J0), cmewaHHOe 0by4eHue):

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



http://www.studmedlib.ru/ru/book/ISBN9785970436639.html
http://www.studmedlib.ru/ru/book/ISBN9785970437827.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=1958&TERM=%D0%92%D0%B5%D1%80%D0%B5%D1%89%D0%B0%D0%B3%D0%B8%D0%BD%D0%B0,%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/50687#authors
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf
http://uchebka.biz/library/histology/46-citologiya-i-obschaya-gistologiya-bykov-vl
http://uchebka.biz/library/histology/46-citologiya-i-obschaya-gistologiya-bykov-vl
https://elibrary.ru/contents.asp?issueid=1882914
https://edu.vsu.ru/course/view.php?id=3173
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.google.ru/url?q=http://elibrary.ru/&sa=U&ei=bunoTpvtEcrssgbTpaTCBw&ved=0CA4QFjAA&usg=AFQjCNHHzCTFKL5pvZrnvYq4_hLb6_WKeA
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf

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

18. MaTepmnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

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

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

YyebHasa ayauTopusa ANA  NpOBeOEeHUS 3aHATMW  CEeMMHApPCKOro Tuna
(nabopaTtopHble 3aHATUA), ONs NPOBeOeHUsi rPynnoBbIX U UHAMBUAYANbHbIX
KOHCYNbTaUUN, TeKYLLEero KOHTPOJISi U NPOMEXYTOYHOM aTTecTauum:
crneumanuaupoBaHHaa mebenb, npoektop NEC V281W, oakpaH HacTeHHbn Digis
optimal, HoyTByk Lenovo B590 ¢ BO3MOXHOCTbIO NOAKMIOYEHUSA K ceTu «NHTepHeT»,
WwKkad C BbITSXKHbIM YCTPOMCTBOM Marbiid, Mukpockonsl ("Mukmen-1", Primo Star,
"Mukmen-6", Mukmen 2, Mukpomepg, 3 Bap. 3-20, Carl Zeis s ), WinPro 8 RUS Upgrd
OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowaab
YHuBepcuteTckas, a.1,
nom.l, aya. 187

AvcnnerHbIn  Knacc, ayauTopus AnNA  NpoBeAeHUA  TPYMNOBbIX WU
MHAUBMAYaNbHbIX KOHCYNbTaLui, NOMeLLeHNe ANA CaMOCTOATENbLHOW paboTbi:
creumanmanpoBaHHasa mebernb, KoMmnbioTepbl (cucTeMHbii 6nok Intel Celeron CPU 430
1.8 GHz, moHuTop Samsung SyncMaster 17) (12 WwT.) C BO3MOXHOCTbIO MOAKIIOYEHNS
K ceTn «IHTepHeT»

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

KomnbloTepHbIn  Knacc, ayauTtopus AOnA  NpoBeAeHUs  FPynnoBbIX WU
MHOMBMAYaNbHbIX KOHCYNbTaLUW, NOMELLEHMe ANsl CAaMOCTOATENIbHOW paboThbi:
cneumanuanpoBaHHasa mebenb, KoMnbloTepbl (cucteMHbin 6nok Pentium Dual Core
CPU E6500, moHutop LG Flatron L1742 (17 wT.) C BO3MOXHOCTbIO MOAKITHOYEHUSA K
cetn «VHTepHeT»

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

KomnbloTepHbIN Knacc, nomMeleH1e Ans caMoCcTOATENbLHOW paboThbi:
cneumanuaupoBaHHaa mebenb, komnbioTepbl (cuctemHbin 6nok Intel Core i5-2300
CPU, monutop LG Flatron E2251 (10 wT.) ¢ BO3MOXHOCTbIO MOAKMIOYEHUS K CeTU
«NHTepHeT»

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

MomelleHMe AnNA xpaHeHUsi U nNpodunakTuyeckoro oécnyxumBaHus y4ebHoOro
obopyaoBaHuA:

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

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

19. OueHou4HblIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OueHKkM ocBoeHusi obyvarowmmuncss ydebGHOro MmaTepuana onpepensietcs

coaepXaHmem cneagyrwmx pasgenos AUCUUMITUHDBIL

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

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

MeToabl LMTONOrMYECKNX NccneaoBaHnn Bonpocbl ans ycTtHoro

2. OrnK-1 OrK-1.2 onpoca

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

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

CTpykTypa 1 yHKLUN KNEeTOYHOro aapa. OriK-1.2

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

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

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



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

NHaunkaTop(bl)
Ne HavnmeHoBaHue pasgena AncunnuHbI KomneTteH
OOCTUXEHUS OueHouHbIE cpeacTBa
n/n (moayns) ums(n)
KOMMeTeHLMm
BocnpousseaeHue KNeTok. MwuTo3.
MaTonorMm mmuto3a un Ux NocrneacTeus.
Menos. Kak MexaHu3m pekoMOuHauuu u
MpakTnyeckme
peaykumnm yucna - XpomMoCoM npu OriK-1.2
7 OrkK-1 3agaHus.
dopmmnpoBaHnn NoJSI0BbIX KINeToK. OrK-1.3 Tect
lameTOoreHes y yenoseka. XpOMOCOMHbIE
bornesHn 4denoseka, OByCnoBneHHbIE
HapyLweHUsIMU Menosa.
Peakuus KneTok Ha BHELLHUE
_ OrK-1.2
8 BO34eNCTBMA. ANONTO3 U HEKPOo3 — [Ba OrnkK-1 Tect
BapvaHTa KNeTo4HOn CMepTu.
[MpomexyToyHasa atTecTaums
MepeyveHb BONpoCOB
dopMa KOHTPONs — 9K3aMeH

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

20.1. TeKyLLM KOHTPOIb yCNeBaeMoCTHn

KoHTponb ycneBaeMocTu N0 AUCLMMNIIMHE OCYLLECTBNAETCHA C MOMOLLbIO CreaytoLWmnX OLEeHOYHbIX
CpencTs:

1. Bonpockl 4ns ycTtHoro onpoca

2. Tect

3. MNMpakTnyeckure 3agaHus

MpuMepbl BONPOCOB AN YCTHOro onpoca

1. CseToBasi MMKPOCKOMMWSA: YCTPOMCTBO, TWUMbI, ONTUYECKME [aHHble, npasuna paboTbl C
MUKPOCKOMOM.

2. CnocoObl  M3roToBrEHNs npenapaTtoB AnNd CBETOBOM  MuKpockonuu. OCHOBHble 3Tanbl
NPUroTOBNEHMS NOCTOSIHHOrO MMCTONOMMYeCKoro npenapara.

3. PaspewatoLias cnocobHOCTb MUKPOCKOMA.

4. MeToabl KOHTPaACcTUPOBaHUSI B CBETOBOW MUKPOCKOMUN: pa3oBO-KOHTpACTHasa 1 onyopecLEeHTHas
MUKpOCKONUS, MeToq HabnoaeHus B Nonsipu3oBaHHOM CBeTe, MeTod TeMHoro nons. KoHdokanbHas
MUKPOCKOMNUS.

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

6. MeToabl NPMXU3HEHHOrO U3yYeHUst KneTok. MeTon KNneToyHbIX KynbTyp (in Vitro) n KneTo4YHou
NHXeHepum (rmbpramsaunn KneTok).

7. MeToabl nCCNeaoBaHNA XMMNYECKOro cocTaBa U MeTabonumama KneTok.

8. LiuTo- 1 ructoxmmuyeckne Metoasbl.

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

10. dpakumoHMpoBaHne KNeTok (anddepeHumnanbHoe LeHTPUdYrnpoBaHmne).

11. MeToabl KONMMYECTBEHHOW OLIEHKM KNETOYHbIX CTPYKTYP.

12. N3mepeHne MUKPOCKONUYECKNX OB BEKTOB.

13. ONEeKTPOHHAs MMKPOCKOMUSA MPOCBEYMBAIOLLEr0O W CKaHUPYHOLWEro TUMOB (BO3MOXHOCTH,

YCTPOWCTBO, NPUHLMMbI paboTbl, TEXHUKA MUKPOCKOMMPOBAHUS).

14. OcobeHHOCTN N3roToBNEHNS MUKpPONpenapaToB A1 3NeKTPOHHON MUKPOCKOMUN.

15. MeraBonbTHast 3aNeKTPOHHAsA MUKPOCKOMUS.

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

Kputepun oueHku:

«OTSIMYHOY BbICTABMSETCA CTYAEHTY, €Cr OH OTBETUST Ha NOCTaBMEHHLIN BOMNPOC NOSTHOCTLIO.

«XOPOLUO» BbICTABMAETCA CTYAEHTY, €CfiM OH Mpu OTBETEe Ha BOMPOC AOMYCTUIT HEKoTopble
HETOYHOCTW.



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

NOCTaBNEHHbLIN BOM pocC.

«HeyaoBINeTBOpUTENIbHO» BbICTaBIIAETCA CTYOEHTY, eClin OH He OTBEeTUI1 Ha noctaBneHHbIn

BOMpOC.

Tecm. Bbi6bpamb npasusnbHbie omeembl (0OUH UJlU HECKOJIbKO)

1.

10.

LinToxummnyeckoe uccnegoBaHne OBHAPYXUMO BbICOKOE COAepXaHue  rmaponiMTUYeckux
dhepMeHTOB B LUMTOMNMNAsMe aykapumoTmyeckon knetkn. O6 aKTMBHOCTUM Kakmx OpraHovaoB
cBuaeTenbcTByeT aTOoT hakT? 1) OHaonnasmatuyeckon cetu; 2) Jinsocom; 3) Mutoxongpuii; 4)
Annapara Nonbgxu; 5) MNepokcmucom

Ha kneTky nogenctBoBanu npenapatamu, Bbi3blBalOWMMKU paspywleHne 6enkoB TybynuHOB.
Kakue cTpykTypbl u npoueccbl Hapywatca? 1) MutoxoHapum n cuHTe3d AT®; 2) Pubocombl n
cuHTes Genka; 3) ObpasoBaHMe BepeTeHa AeneHus U pacxoXaeHne XpoMOCOM K nosntocam; 4)
Mnactugbl 1 npouecc oTocuHTE3A.

YKaXnte XpOMOCOMHble OO0nesHn 4enoBeka, OTHOCAWMECA K CUHAPOMAaM, CBSI3aHHbIM C
namMeHeHMeM uucna nonosbix XxpomocoM: 1) CuHgpom [ayHa; 2) CuHgpom LepuieBckoro-
TepHepa; 3) CuHgpom KnanHdenbTtepa; 4) CuHgpowm lNaTay

KTo BnepBble onpegenunn KOMMYECTBO XPOMOCOM B COMaTUYECKMX (AMNIOMOHbIX) KneTkax
yenoseka? 1) T. WeaHH n M. WnengeH; 2) [x. Tvo n A. JlesaH; 3) M. Mansnuru n H. pio; 4) XK.
Jlexen; 5) T. KacnepcoH

C nomoLLbo Kakoro BeLlecTBa OCYLLECTBASIT OCTaHOBKY MUTO3a M COKpaLleHne XpoOMOCOM Ans
nU3ydyeHna kKapumotuna Jenoseka? 1. dutoremarrfloTUHUHOM; 2. [emaTokcunuHowm; 3.
KonxunuuHom; 4. F'MNOTOHNYECKNM PacTBOPOM.

Kakve HapylweHuss MuTo3a MOryT NPUBECTU K HEKpaTHOMY W3MEHEHMIO 4YMcna XpOMOCOM B
knetke? 1) oTcTaBaHMe OTOENbHbIX XPOMOCOM B aHadase; 2) MNOonHoe HepacxoxgeHue
CECTPUHCKMX XpomaTug B aHadase; 3) MoCThl B aHacdpase; 4) HapyLleHne LUTOTOMUM.
KntodyeBbiMn Genkamu, BOBMEYEHHbIMW B PErynsaumio KNeToyHoro uukna, ssnswtcsa: 1) 6enku
LUMKITMHBI (CyC); 2) rMCTOHLI; 3) HErMCTOHOBbIE Gernku; 4) UUKNUH-3aBucumble KnHasbl (cdk); 5)
Kacnasbl

Kakon meTof no3BonsieT C BbICOKOW TOYHOCTbLIO M3Meputb konundectso OHK B aapax knetok? 1)
MeToa aBTopaauorpaduu; 2) meTton rmbpuamsaumm in situ; 3) NPOTOYHBIA LUTOMETPUYECKUIA
aHanus; 4) rMcToXMMmyeckne MeToapl.

OcHoBHas ponb B komnaktudauum [JHK B coctaBe XpOMOCOMbI 3yKapuoT NpuHagnexuT 6enkam:
1) pasnU4HOro aMMHOKMUCNOTHOrO cocTaBa; 2) rmcTtoHam; 3) HeructoHoBbiM 6enkam; 4) Bce
OTBETbI BEPHbI.

Kakoe umcno tenew, NosioBOro XpoMaTuHa MOXHO OBHapyXuTb B MHTepasHbIX sapax Nnogen ¢
kapuotunom 47, XXX?

Hamb kpamkuii omeem

1.

2.

B comaTuyecknx knetkax copro cogepxutca 20 xpomocom. Kakoe 4ncno xpomocom 6yayT umeTtb
KNneTkn moHocomuka? Tpucomuka?

Kakon cnocob6 pgeneHus gunnouaHom Knetkn obecnednt obpasoBaHMe reHeTU4eckn
HepaBHO3HAYHbIX rannonaHbIX KNeToK?

CpoenanTte 3anucb fokanuMsauum CErmeHTa, €Cnu OH HaxXOAWUTCS B MEPBOM CErMEHTE BTOPOro
paroHa AnnHHoro nneya 17-n XxpoMoCOMb!.

C noMOLLBbK Kakoro MMKPOCKONa MOXHO WM3yvaTb TPEXMEPHYIO CTPYKTYpPY MNOBEPXHOCTU
0b6bekToB?

Kakune opraHongbl NpeacTaBnstoT SHEPreTUYECKMIA annapaT KXUBOTHOW KINEeTKN?

Modnucamsb pucyHku

CxeMa KneTo4YHOro Lukna Cxema CTpOEHUSI MUTOTUYECKO XPOMOCOMbI,
(mnognuwmTe BCe aTanbl) noanvuLLnUTe BCe ee cocTaBndaowme



Kakon ungpon nokasaHa kneTka Ha ctagum
npodasbl?

Kakol undpon nokasaHa kneTka Ha ctagum
MeTadasbl?

Kakon ungpon nokasaHa kneTka Ha ctagum
aHadgasbl?

Kakoi undpon nokasaHa kneTka Ha ctagum
Tenocdasbl?

CumyauUOHHble, NMPaKmMuUuKo-opueHmMupoe8aHHbIe 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 aunddpepeHmanbHOro okpalvBaHUs MO3BOMSIET Aaxe B WHTepdasHOM sape
naeHTMduumpoBaTb Y-XpoOMOCOMYy?

Cpoenante 3aknoyeHMe O BO3MOXHOM KapuoTune WHAMBMAYYMa, WMENOLWEro creayoowme
0COBEHHOCTU: (DEHOTUN XEHCKUN, B WHTepdasHbIX siApax COMATUYECKMX KIETOK MOSI0BOM
XpOMaTUH OTCYTCTBYET

Onpegenute, Kakoe YUCNO Tenew NOMOBOro XpoOMaTvHa MOXHO OBHapyXuTb B MHTEPda3HbIX
sapax nogen co cnegyowmnmMmmn kapunotunamu: 46, XY; 47, XXX

HepacxoxgeHne nonosbIX XPOMOCOM Y MYXXYMHbI NPOMCXOOMT BO BTOPOM AENEHNN Menosa.
YKaxnTe BO3MOXHbIE KapUOTUMbl AEBOYEK U ManbYMKOB MPU CANAHUN aHOManbHbIX MOMOBbIX
KNeToK MY>XYMHbI C HOPManbHbIMW MOMOBBIMW KIETKaMM XEHLLMHBI.

Kako n3 metogoB saBndetca Havbornee noaxodwmm AnsS uaeHTUdUKaumMm 1 U3yyvyeHus
0COBEHHOCTEN CTPOEHUA XPOMOCOM OnpedernieHHOro Buaa, KOTopble Masno pasnuyarTca no
pa3mMepy 1 COOTHOLLEHUO nney?

Acce, pazeepHymbIli omeem:

1.

B anadpase nepsoro genexHuss menosa HabnogaeTcs MOMHOE HepacxoXAeHNe XpPOMOCOM.
KakoBbl BO3MOXHbI€ LIMTONOIMYECKNE MOCNEACTBUS OAHHOTO HapYLUEHWS Y XKMBOTHBLIX (B TOM
yucne vyenoseka)?

2. XpOMOCOMbI 9yKapuoT UMEIT [iBa CTPYKTYPHO-(PYHKLIMOHANbHbIX COCTOSIHWSA, ABE (DOPMbI

opraHu3auum — UHTepdasHyo U MUTOTUYECKYI0 PopMbl. Kakne yHKUUKM BbIMOMNHAET Kaxaas 13
HUx? OTBeT 06OCHYyWTE.

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

Oanna 3a TecT.

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

Oanna 3a TecT.

«yOOBIEeTBOPUTENBLHOY» BbICTABNAETCH CTYAEHTY, ecrnn oH HabupaeT 30-49 % oT mMakcumanbHO

BO3MOXHOro 6anna 3a TecT.

«HEeyao0BMNeTBOPUTENbHO» BbICTABNSAETCA CTyAEHTYy, ecrnum OH Habupaetr meHee 49 % % ot

MaKkcMmMmaribHO BO3MOXHOro 6anna 3a TecT.



MpakTu4yeckne 3agaHusa (npumepbl):
1. PaccMoTpeTb Nog MUKPOCKONOM rOTOBbIE NpenapaThbl: Ma3oK KPOBU FIATYLLKN, KNETKU anuTenuarnbHbIX,
COeOVHUTENbHbLIX U HEPBHbIX TKAaHEN KPbICbl, KOPHEBOW MEPUCTEMbI JlyKa U COCHbI, KOXMUUbI JyKa.
CpaBHUTb M 3apucoBaTb B TeTpaan npuv OGOMbLUOM YBENUYEHUN OOLLYIO CTPYKTYPY >KMBOTHOM W
pacTuTenbHOM KNeTKK (Mo 2-3 kneTkn). Nepeuncrinte OCHOBHbIE pasnuUYng B CTPOEHUN KNETOK XXUBOTHbIX
N pacTeHuM.
2. O3HaKoMUTBLCHA C MOPAONOrNMYECKMMN OCOBEHHOCTAMN N (PYHKLMSIMWU KNETOK XXMBOTHBIX M YenoBeka
(anuTenuaneHbIX W COEANHUTENbHbLIX TKAHEW, KNeTOK KPOBW, MbILLEYHOM W HEPBHOW TKaHW).
PaccmoTpeTb kneTku pasnudHon dopmbl (LLAapOBMOHOW, 3BE34YATON, KyOMYECKOW, LUITMHAPUYECKON U
Aap.). 3apucoBaTtb B TeTpagu pasHble TUMbl KNEeTOK, 3anMcaTthb BbINOSIHAEMbIE UMW PYHKLIMW.
3. PaccmoTpeTb rotoBble MNOCTOSIHHbIE MWKPOTOMHbIE NpenapaTbl KMeTOK XXWMBOTHOW TKaHW nopg
CBETOBbIM MUKpockonom. O6paTtuTb BHMUMaHME Ha MOPMONOrMi0 pasfnyHbIX OpraHenn nog CBETOBbIM
MUWKPOCKONOM: KOMMMEKC onbaxu (HEepBHblE KNETKU CMNWHANbHOMO FaHrMSA KOTEHKa), MUTOXOHOPWUK
(KNeTKn nevyeHn akconoTns).
4. Ncnonb3ysa rotoBble npenapatbl U MUKpodoTorpadun (CBETOBLIE U AMNEKTPOHHOMUKPOCKONMUYECKUe),
paccMoTpuTe U 3apuUcyrTe CTPYKTypy uUHTepdasHoro sgpa. Nog cBeToBbIM MUKPOCKOMNOM paccMOTpeTb
NMOCTOsIHHbIE NpenapaTbl KNeTOK NeYeHMW.
5. PaccmoTpeTb npenapaTbl COMaATUYECKMX KMNETOK PasfiUYHbIX XXMBOTHBIX, NOACYMTANTE KONMUYECTBO
BCTPEYaIoLLMXCH Y HUX SApPbILEK U caenanTe BbiBOAbl O BO3MOXHOM KONMMYECTBE SApPbILLKOOOpasyoLLmx
XPOMOCOM Y NpOoaHanmn3mpoBaHHbIX OOBbEKTOB.
6. PaccmoTpeTb nog Mukpockonom anddepeHumansHo OKpalleHHble XpOMOCoMbl Yenoseka. ObpatuTe
BHMMaHMe Ha pasnuunsa no opme 1 pasmepy XpoMocom B Habope.
7. Wcnonbaysa kcepokonuio anddepeHumanbHO OKpalleHHbIX XPOMOCOM, OonpenennTe LLEeHTPOMEpPHbIN
WMHOEKC ONSA KaX4on XpOMOCOMbI B nape (Bcero 22 ayTocoMbl U MOSIOBbIE XPOMOCOMbI X U y) U ee Tun
(MeTaueHTpuyeckas, cybmeTaueHTpuyeckas, akpoueHTpudeckasl). Pacnpegenute XpomMocOMbl MO
rpynnam cornacHo [leHBepckon knaccudpukauumn. Pesynbtatel odhopmMiTe B BUAE Tabnuupl.

Tabnuuya
OchopmneHmne pesynbTaTtoB U3MEPEHUsT XPOMOCOM YernoBeKa
Mpynn Howme OnvHa, mm LieHTpomepHbIn | Pasmepbl u
XPOMOCOMBI | nrieya Bcen nHaHec, % dopma
B nape XPOMOCOMbI XPOMOCOM

KOPOTKOIro OJTMHHOIO

8. M3rotoBunTb npenapaTbl anuTenunanbHbIX KNEeTOK CAN3UCTOM nonoctu pta. MNpocmoTpeTb npenaparthbl
noa CBETOBbIM MWKpPOCKOMOM. 3apucoBaTb WHTepdasHoe S4p0 € MNOMOBbIM - XPOMATUHOM.
MpoaHanusuposate 100 mHTepcdbasHbIX g4ep, YCTAHOBUTb MPOLIEHT s4ep C MOMOBbIM XPOMAaTUHOM.
Cpoenatb BbIBOA O KONM4YeCTBE X-XPOMOCOM UHAMBUOYYMA.

9. Ncnonb3ys rotoBble Npenapartbl, paCCMOTPETb Pa3nnyHble Nepnoabl KNeTo4YHoro umkna. Hapucosatb
CXeMy KNEeTOYHOro LMKNna KneToK, cogepawmux 6 xpoMocom, nognmcaTtb BCe ero nepuogbl. YkasaTb
YMCNIO XPOMOCOM (Nn), YNCIIO XpoMaTtua U oTHocuTenbHoe cogepxanve OHK (c) ons Bcex nepuoaos
knetoyHoro uukna. Coenatb BbIBOA KaK M3MeEHSeTCA 4Mcno Xpomocom u konumdectso OHK B xope
KNeTOYHOro uumkna.

10. WNarotoBuTb UUTOMOrMYEckMe npenapaTtbl OyKKanbHOro 3nuTenua 4vernoseka. [lpocMoTpeTb
npenapartbl N0 CBETOBLIM MUKPOCKONMOM. Ha kaxgom npenaparte npocMoTpeTb He meHee 1000 kneTok.
OnpegenuTb KONMWYECTBO KMETOK C MUKPOSApaMu, MNEepuHyKNneapHbIMU BakKyornsiMu, Haceuykamu,
NpoTpy3naAMM TUNa «pasdbutoe Anuo» n «aA3blky. Caenatb BbiBOAblI 00 YPOBHE KNETOYHbLIX HApyLUEeHU B
OYKKanbHOM 3NUTENUMN.

11. 3yunTb OCHOBHbIE 3Tarnbl raMmeToreHesa y yernoBeka. PaccMoTpeTb Nod CBETOBbIM MUKPOCKONOM
roToBble Npenapatbl cnepmartoreHesa y moilun. Onpegennte BCe CTagum menosa. 3apmcoBaTb.

Kputepun oueHku:

«3a4TEeHO» BbICTABNAETCA CTYAEHTY, €Cnu 3agaHue npaBuibHO OQOPMIIEHO B TeTpaaw,
CaMOCTOATENBHO CHOPMYIIMPOBAaHbI BbIBOAbI.

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




TexHonorus npoBepeHus. Tekylasa attTectaumsa NPpoBOAMTCA B COOTBETCTBUM C [TonoxeHnem o
TeKkywen artrecTtaumm oby4valowmxcs Mo nporpaMmamMm  Bbicwero obpasoBaHus BopoHexckoro
rocy4apCTBEHHOro yHMBepcuTeTa.

Tekywaga aTTectaums npomssoauTca B popmax:

- YCTHOro onpoca (MHamBuayarnbHbIN Onpoc);

- MpaKTUYecKnx 3agaHui (nabopatopHbix pabor);

- TEeCTOB.

TecTupoBaHne npoBoguTCA GMOYHO B TPY CPOKa MO Mepe MPOYTEHMS NEeKUUin U NpoBeaeHus
nabopaTopHbIX 3aHATUA MO OnpeAeneHHbIM TemMaM C  UCMOSb30BaHUMEM 3FIeKTPOHHOro  yy4ebHo-
METOANYECKOro Komnriekca no gucumnnuHe «Uutonorusa» (https://edu.vsu.ru/course/view.php?id=3173).
TecTupoBaHue BKNOYaeT B cebA pasHOypoBHEBble 3afdaHus (BOMPOCHI, PUCYHKW, CUTyaUWOHHbIE
3agayun), NO3BOMAOLWME Nydle OUeHUTb 3HaHuA obydatowlerocs. [insa oTBeTa Ha Bonpockl TpebyeTcs
3HaHWe maTtepuana NekUMOHHbIX U NabopaTopHbIX 3aHATUMIW, a Takke mMaTtepuana, peKoMeHAOBaHHOro
ANsa camocToATenbHon paboThbl.

Kputepumn oueHnBaHua npmBefeHbl Boiwe. [pn oueHnBaHMM UCNONb3YOTCA KONMMYECTBEHHbIE U
KayeCTBEHHbIE LUKanbl OLEHOK.

Tekywaa atrectaums saBnseTca obAsaTenbHOW, ee pesynbTaTbl OueHuBaloTcA B HannbHon
CUCTEME M NO peLLeHnto Kadpeapbl MOryT OblTb yYTEHbI MPY MPOMEXYTOYHOW aTTecTaumm obyyaroLmxcs.
O6Gsa3aTenbHbIM yCNoBMEM Aonycka CTYAEHTOB K NMPOMEXYTOYHOW aTTectauunm (dK3ameHy) siBnsieTcs
BbINOSNIHEHME W caada nabopaTopHbIX paboT, MNOMNOXUTENbHbIE pe3ynbTaTbl TeKyllen aTTecTauuu
(BbINOSTHEHME NMUCBMEHHLIX PaboT, MPAKTUYECKUX U TECTOBLIX 3a4aHni).

20.2. NMpomexyTo4yHasa aTrectauus

MpomexyToyHass aTTecTauusi no AUCUMMNIIMHE OCYLLEeCTBISIETCA C MOMOLLbI CeayoLmX
OLIEHOYHbIX CPEACTB:

- BOMPOCOB K 3K3aMeHy

MNepeyeHb BONPOCOB K 3K3aMeHY:
1. 3agaum un atanbl pa3BUTUS LUTONOMUN. 3Ha4YEHNE YYEHUS O KneTke ANA MeaULMHbI.
2. KneTouHasi Teopus 1 ee OCHOBHbIE NOSOXEHUS.
3. Ponb oTeyecTBEHHbIX UCCregoBaTenen B passMTn COBPEMEHHON LUTOMNOMNM.
4. CseToBasd Mukpockonus. MeToabl NPWXKM3HEHHOTO W3YyYeHUS KNeToK (gha30BO-KOHTpACTHasA W
dnyopecueHTHass MUKpOCKONus, MeTon HabniogeHus B nonspusoBaHHOM cBeTe). Paspelarowas
CNOCOBHOCTL MUKpOCKONa.
5. MeTogpl UUTONOIMYECKUX MCCNeoBaHWUWA: METOA KINETOYHbIX KySfbTyp M KNETOYHOW WHXEeHepuw;
M30TOMHbIA aHanmM3 KIeToKk W TkaHen (meTon asTopaguorpadun); dpakuMoHMPOBAHNE KMETOK
(andbdepeHumanbHoe LeHTpUgyrnposaHme).
6. YepTbl cxoAcCTBa M pasnuuMsa B OpraHunsauum v AeneHnn NpoKapMOTUYECKUX U 3YKapUOTUYECKMX
KMETOK.
7. O6was xapaktepucTuka CTPYKTypbl KneTkn. OCHOBHblE pasnuunst MeXay >KUBOTHbIMK W
pacTUTENbHbIMU KNeTKamun.
8. Cnocobbl N3roToBrneHns npenaparTos 4S5 CBETOBOW MUKPOCKOMUN.
9. O6LwWwe YepTbl M PasnMYMsa B CTPOEHUN N AENEHUM KNETOK NPOo- U 3yKapuoT.
10. Ai3mepeHne MUKPOCKONNYECKNX OOBEKTOB.
11. MeToAabl KOHTPACTUPOBaHUS B CBETOBON MUKPOCKOMUM.
12. OneKTpoOHHas MUKPOCKONWSI NPOCBEYMBAIOLLEIO N CKAHUPYHOLLLEro TUMOB.
13. Oco6eHHOCTUN N3rOTOBNEHUSA MUKPONpPenapaToB Anst ANEKTPOHHOM MUKPOCKOMUN.
14. O6wme cBONCTBA KNETOYHbIX MEMOPAH, NX CTPYKTYpa 1 OYHKLUNN.
15. NoBepxHOCTHLIN annapat kneTkn. [nasmatudeckas membpaHa (ee CTpykTypa W (yHKUMK).
["MKOKanuKC N ero 3HaYeHue.
16. TpaHcnopT BewecTB 4vepe3 membpaHy (auddysHbin, naccuBHbIn, akTuBHbIM).  Na- K- Hacoc.
OHAOUUTO3 © 3K30OLIUTOS.
17. LiutockeneT KNeTkn: MUKPOUnameHThbl.
18. LiutockeneT kneTku: MukpoTpyboukn. OpraHmsauunsa BepeTeHa AeneHus.
19. CneumannsmpoBaHHble CTPYKTYpbl KIETOYHOM MeMOpaHbl: MUKPOBOPCUHKW, PECHUYKK, GasanbHble
NHBarMHaumm.
20. Knaccudumkaumsa n Moponorms MexkneTo4YHbIX KOHTaKTOB.



21. DHgonnasmMaTtuyeckun peTukynym (Tunbl, CTPOEHNE N PyHKLUUN).

22. Annapart N'onbmpxu (CTpoeHne 1 yHKUMK).

23. Mopo-dyHKUMOHaNbHaa opraHus3aums M TuMbl JIM30COM, MX MpoucxoxaeHue.  JIM30COMHbIe
B0one3Hn HakonneHus.

24. YnbTpacTpyKkTypa 1 porb NEPOKCUCOM.

25. MuTtoxoHapum (Mopdonorns, CTpykTypa u yHkumm). MutoxoHgpuanbHble 60nesHu.

26. CTpyKTypHO-(bYHKUMOHaNbHass opraHu3aumsi reHoma mutoxoHapun. B mTOHK 3anmcana Hawa
ncTopms.

27. BHYTPUKIETOYHbIE BKITHOYEHUS, UX XapaKTeEPUCTUKA U POrb.

28. CTpykTypa 1 dyHKUMM nHTepdasHoro sapa. Ponb sapa B XpaHeHUn u nepegadve HacnegcTBEHHOM
NHPOPMaLMK, XKU3HEOEATESNTbHOCTU KIETKN.

29. AppbIWwKo: cTpoeHre (Mo 4aHHBIM CBETOBOW M 3NIEKTPOHHOM MUKPOCKONUM), oyHKLMK, obpa3oBaHume.
30. Pnbocomsl, nx ctpoeHne n pyHKLmK.

31. CTpyKTypa 1 yHKUUN XpoMaTUHa. QYXPOMaTUH N reTepOXPOMaTUH.

32. lMonoBon XpomMaTUH 1 €ro UCnonb3oBaHWe ANa ANarHOCTUKM Nona U aHoManuMin B cUcTeMe MonoBbIX
XPOMOCOM.

33. YpoBHu koMmnakTusaumm (ynakoskun) [JHK B coctaBe xpomocom.

34. CTpYKTYpHO-(PYHKUMOHAarNbHass opraHM3aLmm XpoMOCOM Yy MPOKapuoOT U 3yKapuoT (CpaBHUTENbHbLIN
aHanus). N3bbitouHasn OHK.

35. XpoMOCOMbI BUPYCOB, NPOKapUOT N MUTOXOHAPUA.

36. OpraHusaums metadasHoM XpOMOCOMbI 3ykapmnoT. [oHATue o KapuoTtune.

37. KapuoTtun 4Yenoseka. MeToabl U3y4eHUs1 U nOEHTMdUKALUN XPOMOCOM YernoBeka.

38. Mapwxckasn knaccuurkaLmst XpoOMoOCcoM YernoBeka. Mgmnorpamma 4Yenoseka.

39. MonekynsipHO-LMTOreHeTu4ecKne MeToAbl (FISH- rmbpuansaums, crnekTpanbHoe
KapMoTUnMpoBaHMe) W WX WCMNOMb30BaHMe ANd W3YYeHWs KapuoTuna 4YenoBeka W ANarHOCTUKU
HacneacTBeHHbIX 3aboneBaHuin.

40. CtBonosble KneTku (onpepenexwue, CBOWNCTBA, TVNbI, OTKpbITUE BO3MOXXHOCTU
nepenporpamMmmMmpoBaHus 3perbiX KNeToK B NAPUNOTEHTHbIE). Vicnonb3oBaHve B GruomeauumHe.

41. MnT03 1 ero buonormyeckoe 3Ha4yeHue.

42. AMnT03. CpaBHUTENbHAA XapakTepucTuka MMTo3a u ammTosa.

43. KneTo4HbIN LUUKIT U ero perynsauymsi.

44. TlonUTeHHble TUraHTCKMe XpoMOCOMbl (0Opas3oBaHMe, CTPyKTypa, OTnnuMe OT MeTadasHbIxX
XPOMOCOM).

45, TMaTonorm MuTo3a 1 nx NOcrneacTBus.

46. Monunnonausa n aHeynnouansa Kak pesynbTaTt HapyLIEeHNa pacxoXaeHNA XpOMOCOM B MUTO3E.

47. MukposaepHbln TeCT OyKKanbHOro anuUTenusi POTOBOW MONIOCTU YerioBeka AN OLEHKU KNeTOYHOro
romeocTasa opraHusma.

48. Menos n ero buonorn4yeckoe 3Ha4eHue.

49. MnTO3 U Meno3, NX CXOACTBA U OTNIMYNSA

50. Xpomocombl TUNa “namnoBbIX WETOK” (CTpoeHune, pyHKUUK, OTnMdmne ot meTadhasHbIX XPOMOCOM).
51. Tvnbl mero3sa.

52. NameToreHes y yernoseka. CnepmaToreHes 1 oBoreHes (CpaBHUTENbHAsA XapakTepucTuka).

53. Monosble kneTtkn 4yenoseka. Mopdonormyeckas u dyHKUMOHANbHaAA Xxapaktepuctuka. Ponb B
nepegaye reHeTnyeckon uHdopmauun. OnnogoTBOpeHME — HadarnbHbIA 3Tan pasBUTUSE HOBOTO
opraHu3ma.

54. MaTonornn merosa 1 Ux NOCnNeaCcTBuUS.

55. lameHeHusa kapmnoTuna Yenoseka, 0bycnoBneHHble NaTtonornsaMmm Mernosa.

56. XpoMoCcoMHLIe Bone3Hn YernoBeka.

57. bonesHu Yyenoseka, CBsI3aHHbLIE C NATONOrMEN OPraHOMAOB KIEeTKU.

58. Peakuusa kneTok Ha BHelWHWe Bo3gencTeus. HapyweHus amddepeHLMpOBKU U OMyXOneBbIn poCT
KneTku.

59. AnonTo3 n HeKpo3: ABa anbTepHATMBHbIX NyTU rmbenun knetku. Lintonormyeckne npusHakv rmbenu
KNeTKu.
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KoHTponbHO-u3meputenbHbin matepuan Ne17

1. Mopdo-pyHKUMOHaNbHast opraHM3auma M TUnbl SIM30COM, UX MPOUCXOXAEHME.
JInzocomHble 60ne3HN HakonneHns.

2. N3meHeHnss kapuoTuna uyernoBeka (XPOMOCOMHble 60ne3Hun), obycrnoBreHHble
naTonorusMn Mmemnosa.

3. HepacxoxgeHne nonoBbIX XPOMOCOM Y MY>KYMHbI MPOUCXOOUT BO BTOPOM
AeneHnn menosa. YKaxuTe BO3MOXHbIE KapUOTUMbl 4EBOYEK N MAITbYMKOB NPU CIIUSIHUN
aHoMarsIbHbIX NOSIOBbIX KNETOK MY>XYNHbI C HOPMasibHbIMU MOSIOBLIMU KITETKAMU KEHLLUHbI.

Kputepun oueHKu:

«OTMNYHO» BbICTABNAETCH CTYAEHTY, eCnv OH packpbiBaeT BOMPOCHI NO TeMe buneta n otsevaet
Ha AOMOMHUTENbHbIE BONPOCHI.

«XOPOLLO» BbICTABMNSAETCA CTYAEHTY, €CNM OH packpbiBaeT BOMpPOChl GuneTa, HO He OTBEYaeT Ha
HeKoTopble AOMOMHUTENBHbBIE BONPOCHI.

«yOOBNETBOPUTENBHOY» BbICTABNAETCA CTYAEHTY, eCnu OH oTBevaeT Guner no HaBoASAWMM
BOMpOCaM M HETOYHO OTBEYAET Ha AOMOMHUTENbHbLIE BOMPOCHI.

«Hey[ooBMeTBOPUTENBHOY» BbICTaBMASETCHA CTYOEHTY, €Crn OH He pacKpbiBaeT TEMbI MO BONpocam
BuneTta n He OTBeYaeT Ha AONOSTHUTENbHbIE BONPOCHI.

TexHonoruu npoBeaeHuUs.

dopMOr MPOMEXYTOYHOW aTTecTaumm 3HaHWWA, YMEHUN U HaBbIKOB OOy4aloLMXca SBnsieTcs
ak3ameH. Obs3aTenbHbIM YCrOBMEM AOMYyCKa CTYAEHTOB K 9K3aMeHy SIBNAEeTCs BbIMNOMHEHME U caada
nabopaTopHbIX paboT, NONOXUTENbHbIE pPe3ynbTaThl TEKYLLEN aTTecTauum (BbinosHeHNe nabopaTopHbIX
paboT 1 TecToBbIX 3a4aHui).

lMpomexyToyHas aTTecTaunsa npoBOAUTCS B COOTBETCTBUM C [lonoXeHMeM O NPOMEXYTOYHOM
aTTecTtaumm obyyaroLmMxcs No nporpaMmmam BbicLIEro obpasoBaHus.

KOHTpONbHO-M3MepuTenbHble MaTepuanbl NPOMEXYTOYHOW aTtTectauum BKNOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAIOLMNE OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHWA N CUTyaUWMOHHbIE
3agayu, NO3BOSIAOLLINE OLEHUTL CTENEHb CPOPMUPOBAHHOCTU YMEHNIN N HABbLIKOB.

[nga oueHmBaHWsa pe3ynbTaTtoB 06y4eHMs Ha 3K3aMeHe UCNONb3YKTCH creayoLlme nokasarenu:

3HaHWE OCHOBHbIX LMTOMOMMYECKUX W MHbIX €CTECTBEHHO-Hay4HbIX MOHATUA W METOLOB;
COBPEMEHHOIo COCTOSIHWNE Bornpoca O  CTPYKTYPHO-(OYHKLMOHANbHOM opraHusaumm n
XKU3HEOEeATEeNbHOCTM KNeToK  (MPOKapuMOT U 3YKapuOT, KMBOTHbLIX W 4eroBeka) B HOpMe U npwu
naTtonorusx;

2) 3HaHWE OCHOBHbIX MEXaHM3MOB W CUCTEMHbLIX MNPUHLMMIOB CTPYKTYPHO-DYHKLMOHANBHON
OpraHn3aLmm 1 XN3HeaeaTenbHOCTUN KNETOK XXNBOTHLIX U YeroBeka

3) yMeHune npumMeHATb PyHAaMeHTanbHble 3HaHWS Mo uuTonormm B pabote ¢ Guonornyeckumm
obbektamu, wucnonb3oBatb B cdepe nNpodeccuoHanbHONM  OeATEeNbHOCTU;  perucTpupoBaTth,
aHanMsnpoBaTb W WHTEPNPEeTMpoBaTb MOMyYeHHble pe3ynbTaTbl W MPOBOAUTbL  LMTONOrMYECKYHO
AnarHocTuKy 3abonesaHun YenoBeka; BOCNPUHUMATb MHHOBALMKN B LENSIX COBEPLUEHCTBOBAHMST CBOEWN
npodeccmnoHarnbHon AeaTenbHOCTU.;

4) ymeHne npuMeHATb 0as3oBble 3HAHUA WM HaBblKM  LUTOMNOMMYECKOro aHanusa Aans
PErMCTPUPOBAHUS, U3YYEHUA M UHTEPNpEeTaumMm CTPYKTYPHO-GYHKLMOHAMNBHOIO COCTOSIHUS KIEeTOK
opraHu3mMa 4yenoseka.;



5) BnageHuMe OCHOBHbIMW LMTOMOrMYECKUMM METOA4AaMU U MUKPOCKOMUYECKOW TEXHWUKOW
NCCNeaoBaHNA N OLIEHKN CTPYKTYPHO-(PYHKLMOHANBbHOIO COCTOSHWUSI KNETOK OpraHusama Ans pelueHus
npodeccmnoHanbHbIX 3agay;

6) BnageHve HaBblkaMW WCMOSb30BAHWS CUCTEMHOIO aHanm3a B M3Y4YeHUM CTPYKTYPHO-
PYHKLMOHANbHOrO COCTOSIHUSA KNETOK YeroBeka.

[na oueHvBaHuWs pes3ynbTaToB OOy4eHUA Ha 3k3ameHe ucnonb3dyeTca 4-b6annbHas Lwkana:
«OTIIMYHOY, «XOPOLLUOY, KY4OBMETBOPUTENBHOY, KHEYAOBETBOPUTENBHOY.

5 ©Gannoe crtaBuTCs, ecnu oO0y4yalLwMinca OEeMOHCTPUPYET MNOSIHOE COOTBETCTBME 3HAHWN,
YMEHWIA, HaBbIKOB NpuBeAEeHHbIM B Tabnuvuax nokasatensm, cBob6oaHO onepupyeT npuobpeTeHHbIMU
3HaHUSIMU, YMEHUSIMU, MPUMEHSET NX NPU PELLIEHMM MPaKTUYECKNX 3a4au;

4 6anna crTaBuTCs, ecnn obyyarLUNcss OEMOHCTPUPYET COOTBETCTBME 3HAHUW, YMEHUR U
HaBbIKOB NpuUBEAEHHbIM B Tabnuuax nokasaTensam, HO [ONycKaeT He3HauYuTernbHble OLINGKK,
HETOYHOCTU, UCMbITbIBAET 3aTPYAHEHMS NPU PELUEHUN CUTYaALMOHHbIX 3a4av;

3 Ganna craButcs, ecnu oby4valowmMncs OEMOHCTPUMPYET HEMNoNIHOe COOTBETCTBME 3HAHWN,
YMEHWIA, HaBbIKOB NPUBEAEHHbIM B Tabnuue nokasaTensam, AOMycKaeT 3HavuTernbHble OWWnOKM npu
pEeLLUEeHNN CUTYaUNOHHbIX 3a4ay;

2 6Ganna craBuTCH, ecnn obyyalLWUNCss AEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHWUN,
YMEHUIN, HAaBbIKOB NPUBEAEHHbIM B TabnvLe nokasaTtensm.

YpoBeHb
Kputepum oueHmBaHnst KOMnNeTeHLmin cchopmumpoBaH- Llkana oueHok
HOCTU
KOMMNEeTEeHLMN

MNMonHoe cooTBETCTBME OTBeTa Obyvalollerocss BCEM MNepeyncrieHHblM |  [1osbiweHHbIl OmnuyHo
Kputepusim. MPOAEMOHCTPUPOBAHO 3HAHWE OCHOBHBLIX MOHATUA 1© ypO8eHb
METOOB UWUTOMOIMYECKUX WCCMEeA0BaHWN; COBPEMEHHONO COCTOSIHUS
Bornpoca o CTPYKTYPHO-(DYHKLIMOHATbHO opraHusaumm n
KN3HEOEATENbHOCTU KINeTOK JKMBOTHbIX M YenoBeka. O6yyatowmiics
crnocobeH  wnnocTpMpoBaTb  OTBET  NpMMepaMu,  WUCMONb30BaTb
dyHOaMeHTanbHble 3HaHWs Mo UMTONorMn B paboTe ¢ Guornornyeckumm
obbekTamu,  pelieHUss  CUTYyaUMOHHbIX  3agad;  perucTpupoBarth,
aHanM3npoBaThb U MHTEPNPETUPOBATb NOSyYeHHble pesynbTaThl

OTBET Ha KOHTPOSbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYET ba3sosnbili Xopowo
OLHOMY-ABYM W3 MEepeuvnCrieHHbIX nokasatenen, HO obyvawowmnca gaet Ypo8eHb
npaBunbHble OTBETbI Ha AONOMNHUTENbHble Bonpockl. Cogepxarcs
oTaenbHble npobenbl B 3HAHMWM METOA0B LIUTONOMMYECKMX NCCregoBaHni;
COBPEMEHHOro COCTOSIHMA BOMpoca O CTPYKTYPHO-(PYHKUMOHAIbHOW
opraHusaumm " X13HedesaTenbHOCTH KMEeTOK; HeJoCTaToO4YHO
NPOAEMOHCTPMPOBAHO  YMEHME  UCMOMb30BaTb  MUKPOCKOMUYECKYHO
TEXHUKY W COBPEMEHHbIE METOAbl LWUTONOIMMYECKUX WCCNedoBaHWN B
paboTe ¢ Guonormdecknmmn o6 bEKTaMN, PEeLLIEHNST CUTYaALMOHHbIX 3a4aY.

OTBET Ha KOHTPOSbHO-U3MEPUTENbHLIN MaTepuan He COOTBETCTBYET lMopozoeniti Yoosnemsopu-
nobbiM TpeM M3 MNepedvnucrnieHHbIX Mokas3aTenen, obyvawwwuics paet YPOBEHb mersibHO
HenoJsHble OTBETbI HA AOMOSHUTENbHbIE BOMPOCHI.

[eMoHCTpupyeT  4YacTuUyHble  3HaHMS  MEeTOOOB  LIMTONOMMYECKUX
nuccnegoBaHW; COBPEMEHHONO COCTOSIHUSI BOMpOCa O CTPYKTYPHO-
PYHKLUNOHANBHON OpraHmM3aLmm 1 XM3HeOEeATeNbHOCTU KNEeTOK; He yMeeT
NCNonb30BaTb MUKPOCKOMUYECKYID TEXHUKY UM COBPEMEHHbIE METOAbI
LMTONOMMYECKNX UCCneaoBaHun B paboTe ¢ Guonornyeckumm obbektTamu,
peLUeHns CUTYaLMOHHbIX 3a4au.

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHLIA MaTepuan He COOTBETCTBYET - Heydosnemso-
nobbiM  YeTbipeM U3 MepedncrieHHbix mnokasartenen. OO0yvarowmncs pumernsHO
OEMOHCTPUPYET OTPbLIBOYHLIE, (DparMeHTapHble 3HaHUs, OEMOHCTpUpYeT
OTCYTCTBME YMEHMN W HABbLIKOB MWCMOJSIb30BAHUSI MWKPOCKOMUYECKOM
TEXHUKA U COBPEMEHHbIX METOAOB LUTOMOMMYECKUX WCCNEefOBaHUN B
paboTe ¢ Guonormyecknmm o6 bEKTaMN, PELLIEHNSI CUTYALMOHHbIX 3a4aY.




