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1. Wndp n HanmeHoBaHue cneuunanbHocTUu: 30.05.03 MeaguumHckas knbepHeTHka
2. Cneuymanusauua: MegunumHckas knbepHeTmka

3. KBanudumkaumua BbinyCcKHUKa: Bpay-kKnbepHeTuK

4. dopma oby4yeHMA: o4YHas

5. Kadepgpa, oTBevawwas 3a peanu3auuio AUCLUUNNAUHbI: TEHETMKWU, LMTOMNOrMKA W
BrounHxeHepum

6. CocTtaBuTENnU NporpamMmbi:

MawkuHa Onbza CepzeesHa, kaHOuOam buorioau4yeckux HayK, OoueHm,
e-mail: mashkina@bio.vsu.ru

KokuHa AHacmacusi BacunbesHa, accucmeHm

7. PekomeHaoBaHa: Hay4Ho-memodu4yeckum  cogeemom  MeOUKO-buoioauveckoao
akynsmema lNpomokon Ne 4 om 21.05.2018

8. YuebHbIn roa: 2018-2019 CemecTp(-bl): 2


mailto:mashkina@bio.vsu.ru

9.lenu n 3agaum y4eb6HOM AUNCLUNIINHDI:

Lenb y4yebHOM AMCUMNNUHBI: O3HAKOMIIEHWE CTYAEHTOB C COBPEMEHHbLIMU NpeacTaBneHnsiMm
O CTPOEHUWN, Pa3MHOXEHMN U PYHKLMOHMPOBAHMM, CheuManu3auum 1 natonormyeckmx npoueccax B
KrneTkax pasHbiX TUNOB OpraHn3auum.

3apaun y4ye6HOM QUCLUUNIIUHDI:

- N3Y4UTb KOHLIENTYyanbHble OCHOBbI U1 METOANYECKME NPUEMbI LIUTOSOTUN.

- yCcTaHaBnuBaTb MPUYNHHO-CIEACTBEHHbIE CBSA3M B CTPOEHUN U (PYHKLUMOHMPOBAHUM KNETOK,
TKaHen.

- BbIIBUTb CXOACTBO M pasnuyne KNeToK MNpoKapuMOT WU 3yKapuoT, KIMETOYHbIX MPOLEecCoB U
NPUHLMNOB UX AEUCTBUS.

- OBnageTb HaeblkamMu paboTbl C  MCMNOMb30BAaHMEM  MUKPOCKOMUYECKOW  TEXHUKW,
LMTOXMMUYECKNX, BUOXMMUYECKUX N APYTMX COBPEMEHHBLIX METOAOB NCCNEAOBaHNS KINETOK.

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

YuebHaa gucumnnunHa «Lutonorma» oTtHocutcd Kk 6GasoBow uvactu brioka 1 «ducumnnuHbl
(mogynun)» degepanbHOro rocygapcreeHHoro obpasoBaTesibHOro ctTaHgapTa BbiCLIEro obpasoBaHus no
cneumanbHoctn 30.05.03 MeguumHckaa kunbepHeTuka (cneumanuct). [lpealwecTByeT cnegyrolmm
auncumnnmbam «uctonormnsay», « AHaToMunsa Yyenoekar», «ObLasa Guoxmmma», «eHeTnKka.

3HaHUA, HaBbIKM U YMEHUS, MONyYeHHble MpPU OCBOEHUW LaHHOW OUCLMNIUHBI Heobxoaumbl
obyvatoLemycs ona ocyLecTBneHnss MeANLMHCKON N Hay4YHO-UCCIeL0BaTeNbCKON AEATENbHOCTH.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCLUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3ynbTaTaMW OCBOEHUS ob6pa3oBaTesfibHON
nporpamMmmbl (KOMNEeTEHUMSIMU BbINYCKHUKOB):

KomneTteHuus lMnaHupyemble pesynbtaTbl 06yYeHus
Kog HaseaHue

obrnagaeT roTOBHOCTbIO K | 3HATb: COBPEMEHHOE COCTOSIHME BOMPOCa O CTPYKTYPHO-(PYHKLMOHANBHON
MCNOonNb30BaHUIO opraHMsaumm W >XWU3HeOeATeNbHOCTUM KMeToK (NPOKapuoT U 3yKapuor,
OCHOBHbIX ¢)M3MKO— XKNBOTHbIX U qenoaeKa) B HOpME 1 Npun pasfinyHbIX NAaTONOrnax
XUMUYECKUX,
MaTeMaTU4eCKnx m NHbIX yMeTb! npoBOoaAuUTb OUEHKY 0cobeHHocTelN CTpOEHNA n

OI'I K-5 €CTeCTBEHHOHAY4YHbIX Xn3HedeAaTesribHOCTU KINeTKn B HOpMe U Npu pasfindHbliX MaTosorndx,
MOHATUN U MeTooB npun WHTEpPNpeTnpoBaTb nony4yeHHble pe3ynbTaTthbl n npoBOoAUTb
peweHnn LUUTONIOrMYECKY0 OANarHoCTUKY
npodeccnoHarnbHbIX
3apad BlageTb: OCHOBHbIMW MeTO4aMU UccrnenoBaHNA U OUEHKN CTPYKTYPHO-

beHKLI,I/IOHaJ'IbHOFO COCTOAHUA KINETOK opraHn3ma

12. O6beM ancumunnuHbl B 3a4eTHbIX egnHuuyax/yac. — 4 3ET / 144 vaca.
PopmMa NPOMEXYTOHYHOMN aTTecTauumn _3K3aMeH_.

13. Buabl yue6HoM paboThbl

TpyaoemMKocTb
Bug yuebHol paboTbl Bcero o cemecTpam
2 cemecTp Ne cemecTpa

AyanTOpHbIE 3aHATUSA 50 50
B TOM yuncne: nekuum 16 16
npakTu4eckme
nabopartopHble 34 34
CamocTtoaTenbHas pabota 58 58
KoHTponb 36 36

UToro: 144 144




13.1. ConepxaHme AUCLMNIIUHBI

n/n HavmeHoBaHue
CopepxaHue pasgena guCuunIivHbl
pasgena oucumnivHel
1. Jlekuum

1.1 LinTonorus kak Hayka. Mpeamer © 3agaum UWUTOMOMMM, OCHOBHbIE 3Tanbl pas3BUTULA. 3HaveHue
MpeameT, 3apaun, uuTonormm B cuctemMe OUoNormyeckux u MeOULMHCKUX HayK. YPOBHU
aTanbl pa3BuUTUS. CTPYKTYPHO-(PYHKLIMOHANbLHOMW opraHusauum >xueoro. KneTka kak eguHuua
YpOBHU CTPYKTYpPHO- CTpOeHus, PYHKLMOHMPOBaHWS, pasBuTuUS, BOCMNpou3BeAeHUs "
PYHKUMOHaNbHON NnaTonorMyecknx U3MeHeHun opraHusMoB. KneTouyHasa Teopus U ee OCHOBHbIE
opraHusauum XnBeoro. nonoxenns. EOMHCTBO M pasHoobpasve KnetoyHbix TunoB. OOwwi nnaH
KneTto4Has Teopus. CTPOEHUS KIETOK aykapuoT. KneTkn npokapuoT u aykapumoT (ocobeHHoCTU u

pasnuuua B CTpoeHwun). Bupycbl — HekneToyHass opmMa XusHu. 3HayveHue
LMTONOrMN AN HayKu U NPaKTUKN, MeguLMHBbI.

1.2 MeToabl MeToabl uuTOMOrMYEecKMX uccnegoBaHui. CBeToBas WU 3ANEKTPOHHas
LUTONOrMYECKUX Mukpockonusl. MeToabl KOHTpAcTMpOBaHUA B CBETOBOW  MUKPOCKOMUW.
nccneaoBaHun KoHdpokanbHas  Mukpockonusi.  LiuToxmumuyeckue,  Guoxmmudeckme  u

MONEKYNSIPHO-UMTONOrMyeckne Metoabl. MeToa MUMKpOXMPYpPruv U KynbTypbl
KINeToK. KneToyHas UHXeHepus. N3oTonHbIV aHanu3 (meton
aBTopaguorpacduu). M3yyeHne nokanusauun, OMHAMUKA CUMHTE3a U
TpaHcnopTa BeLlecTB B kneTke. ®PpakumnoHmpoBaHue knetok. MeToabl aHanusa
n306paxeHns1 KNEeTOYHbIX KyNbTyp.

1.3 CrtBonoBble knetkn n ux | CTBONOBbIE KMNETKW, MX CBOWCTBA W TuMbl. MHOrOKNETOYHbIE OpraHn3Mbl
ncnonb3oBaHne B pasBMBalOTCS] W3  OOHOW  CTBOMOBOM  KNeTkM  (3urothbl).  KneToyHas
GuomegnumHe. anddepeHUnpoBKa kak npouecc obpas3oBaHMs CneunanmManpoBaHHbIX KNeTOoK

W TKaHen, Kak pesynbTaT AuddepeHunansHOM akTMBHOCTM FEHOB B XoAe
pa3suTusa. UCTOYHMKM nonyvyeHmss u BaHK CTBOMNOBbIX KneTok. OTKpbITUE
BO3MOXHOCTW MepenporpaMmmMmMpoBaHnst 3penbiX KNeTOK B MITHOPUNOTEHTHbIE
(OxoH TapgoH, WwHbs fAmaHaka). Wcnonb3oBaHme CTBOMOBLIX KNETOK B
bvomeanumHe.

1.4 CTpyKTYypHO- Obwas xapakTepucTMka W OCHOBHblE PasnuMyns CTPYKTYPbl >XMBOTHOW U
dyHKUMOHanNbHas pactutenbHon knetku. Llutonnasma wn rvanonnasma. YnbTpacTpyKTypHas
opraHusaums KrneTku. (cybkneTouyHast) opraHusaums KneTku. MemOpaHHble KOMMOHEHTbI KMETKW.
KnetouHble membpaHbl. | CTpykTypa M (OYHKUMM KIETOYHbIX MembpaH. [MnasmaTtnyeckas membpaHa.

MyKoKanuKc M KopTUKanbHbIA CMOW. TpaHCNOpT BELLECTB 4epe3 MembpaHy.
CreuvannampoBaHHble CTPYKTYPbl KNETOYHOW MeMOpaHbl: MUKPOBOPCUHKM,
pecHuykM, OasanbHble  MHBArMHaumv.  MeXKNeToYHble  COeOUHEHUS.
['ymoparnbHble, CUHanNTU4eckue, B3aUMOAEWCTBUA 4Yepe3 BHEKIETOMYHbIN
MaTPUKC U LLieNEeBbIE KOHTAKThI.

15 CtpykTypa 1 dyHKuUK KneToyHble opraHouabl 1 Ux Knaccudukauus. BrroveHus.

opraHouaoB KIeTKu.
Lintockener.

OpHomembpaHHble opraHonabl KNeTku (YNbTpacTpyKTypa, TuMbl, PYHKLNUK).
OHaonnasmaTM4eckuin peTuKynym (rpaHynsapHbeli n rmagkun). OcobeHHOCTH
ctpoeHus IMP B 3aBUCUMOCTM OT cneumdnkn meTabonmyeckmx NpoLeccos B
knetke. Annapat onbaxu. JIn3ocoMbl (CTPOEHME, XMMUYECKUA COCTaB,
DyHKLMK, TUNbI). JIn3ocomHble 6onesHn HakonneHns. Nepokcncomei.
MuTOXOHOPUM —«3HEPreTUYeCcKUe CTaHUMM» KNeTKX (MoryaBTOHOMHbIN
OByMeMOpaHHbIn opraHona). MutoxoHapum — OHK-copoepxaliue
ABymembpaHHble opraHounabl. [MaBHasi pyHKUMSA - aHeproobecneveHve
kneTok. QHepreTuka knetok. OcobeHHOCTN MUTOXOHAPWAaNbHOro annapara B
KrneTkax C pa3nuyHbIM ypoBHEM OMO3HepreTnyeckux npoueccos. CTpykTypa
(MeMbpaHbl, KpUCTbI, MaTpPUKC) U PyHKUUM MUTOXOHAPUIA. 3MeHeHne
CTPYKTYPbl MUTOXOHAPUIA B 3aBUCUMOCTU OT UX (PYHKLMOHANBHOIO COCTOSHUS.
XoHgpuom. CumbnoTtudeckoe nponcxoxgeHme MnmtoxoHapu. CTpyKTypHoO-
dyHKUMOHanNbHasa opraHmsaumnsa reHoma mutoxoHapuin. B mtOHK 3anucaHa
Hawa uctopus. bonesHu yenoseka, cBA3aHHbIE C NATONOrMENn MUTOXOHAPWIA
(MuTOXOHOpPUWanbHbIe 6onesnn). MeTeponnasmus. MNponcxoxaeHne
3YKapuoTUYECKUX KINETOK.

HemembpaHHble KOMMOHEHTbI KNeTkU. KneTouHbIn UeHTp. Pubocomsl, nx
CTPYKTypa U1 ponb B cMHTe3e H6enka. MNoHaTMe o nonmcomax. Ponb cBOGOAHbIX
N CBA3aHHbIX ¢ MembpaHamn P pubocom B BUOCUHTE3E KNETOUHbLIX GEMKOB.
LienTpronun. CtpoeHuve n yHKUMM B HeaensLweMcs aape n npyu MMTose.
LinTockeneT - onopHoO-ABUraTernbHas cuctema KneTku: MUKpounameHTsol,
MUKPOTPYBOUKM 1 NPOMEXYTOYHbIE DunameHTbl. Ponb MUKpOTpyGoYek B
obpa3oBaHuM axpoOMaTMHOBOTO BeEpeTEHa AeNeHNs KNeToK. AnHenHsl 1




KMHE3UHbI — O€erKK, OCYLLLECTBIAIOLLINE TPAHCMOPTUPOBKY XPOMOCOM MO
MUKpOTpyboUukam. MukpodmnameHTbl B MbILLEYHbIX U HEMbILLIEYHbIX KIeTKax.
CneumannanpoBaHHble CTPYKTYPbI 1 OpraHensibl KNeTKN: MUKPOBOPCUHKM,
PECHUYKU U XTYTUKWN. BkoyeHnst B uutonnasmy (knaccudukaLms, 3Ha4yeHne B
XU3HEAEesATeNnbHOCTUN KNEeTOK U OpraHmamMa, CTPOEHUE 1 XMMUYECKUIA COCTaB).

1.6

CTpykTypa 1 yHKLMM
KNeTo4YHoro sagpa.

UHTepdasHoe a0po — LEHTP yNpaBreHns XU3HeaeaTenbHOCTbIO kKneTku. Ponb
SApa B XpaHeHUM U nepefayve reHeTnyeckon nHopmalmm, B cuHTese benka.
B agpe nponcxogut cnHtes Bcex Tmnos PHK. OCHOBHbIE aneMeHTbl CTPYKTYpbI
UHTepdasHoOro sgpa: XpomaTwH (XPOMOCOMBbI), SAPLILIKO, Kapuonnasma,
anepHas obonodka. CTpykTypa n yHKUUN HYKIENHOBBLIX KUCNOT. Pennukauums
N TpaHckpunumus. fAgepHas obonoyka U NOpPOBbIA  KOMMMEKC. HAaepHo-
uutonnasmatmyeckue B3auUMOAEWCTBUS. HAaepHbin  GenkoBbI  MaTpUKC,
naMuHa; nx CTpykTypa 1 yHKLMOHaNbHOE 3HaYeHNe.

AQpbIlWKO MPoOM3BOAHOE XPOMOCOM, MecTo cuHTe3a pPHK u obpasoBanus
pnboocoM. CuHTtes n npoueccuHr pPHK. OCHOBHbIE CTPYKTYpHbIE KOMMOHEHTHI
W Tunbl gAapbilek. Xapaktepuctvka GUopunnapHblX U rpaHynspHbIX
KOMMOHEHTOB, UX B3aUMOCBS3b C MHTEHCUBHOCTLIO cnHTe3a PHK. CTpykTypHO-
yHKLMOHanNbHas nabunbHOCTb SApPLILWKOBOro annapara. Lukn uameHeHus
CTPYKTYpbl Agpbillka B CBA3K C ero dyHkumen. Amnnundukaumsa reHos pPHK.
CTtpoeHune u xummnsi pubocom y aykapmoT 1 NPOKapuoT.

XpomaTuH (CTpykTypa, OYHKLMKU, XUMUYECKMI COCTaB, TUMbl). JyXPOMaTUH U
reTepoxpomatuH. [1onoBow XxpomaTuH 1 ero UCnonb3oBaHWe AN QUarHOCTUKK
nona W aHoOManuMn B CWUCTEME [MOJIOBbIX XPOMOCOM. CTpYyKTYpHO -
byHKLMOHaNbHasa oOpraHmMsauus reHeTMYeckoro maTepuana y MpoKapuoT U
3yKapuoT (CpaBHMTENbHbIM aHanu3). Hanuume wu3bbitouyHon [OHK -
XapakTtepHass 0cobDEeHHOCTb  XpOMOCOM  3ykapuoT. CartennmuTHasa w
mMukpocaTennutHas [OHK. Wcnonb3oBaHve MuKpocaTennnTtoB B KayecTBe
MONEKYNSAPHbIX MapKkepoB Ans MOESHTUMUKaAUUW FIMYHOCTM, YCTaHOBIEHWS
cTeneHn poactBa WM Ap.  XpPOMOCOMbI  YerioBeka pasnuyarTcs Mo
HacCbILLEHHOCTN Koaupytowen (CTPYKTYPHOW) U HekogupytoLwen (M3bbITOYHOM)
OHK. PobepTtcoHoBCkasd TpaHcnokaums — npuMmep obpas3oBaHus BTOPOM
XpOMOCOMbI Yy 4ernoBeka. [MMUMHYLMA XpoOMatuHa UM  XPOMOCOM, UX
dm3monornyeckoe 3HayeHme.

1.7

Ynakoeka [JHK B
XPOMOCOMaX.
CTpykTypa 1 dyHKUUK
XPOMOCOM.

YposHu koMmnaktusaumm OHK aykapnoTuyeckon KneTku B COCTaBe XPOMOCOM.
TMCTOHbI W HernctoHoBble 6enku: ux ponb B Komnaktu3auum [OHK.
Hykneocombl: cTpoeHue, ponb nNpu  PYHKUMOHMPOBAHUM  XpOMaTUHA.
HykneomepHas c¢wmbpunna. NeTtneBble AOMeEHbI XpoMaTvHa. XpOMOMEpHas
opraHmsaumsa xpomocom. Cnupanusaums n pgecnupanusaums - OCHOBa
CTPYKTYPHO-(OYHKLMOHANbHbIX Mpeobpa3oBaHnii XpOMOCOM.

[lBa CTPYKTYpHO - DYHKUMOHArbHbLIX COCTOSIHMA, ABe (POpMbl OpraHusauum
XpOMOCOM: MWHTepdasHble n mutotudeckne (metadpasHblie). OpraHusaums
MeTadasHOM XPOMOCOMbLI: MfledYn XPOMOCOM, LEHTpoMepa, BTOpUYHas
nepeTsbkka, CAYTHUKKW, Tenomepbl. Tunbl MeTadasHbIX XPOMOCOM B
3aBUCUMMOCTU OT MOSMOXEHMUS LIeHTPOMEPbI. AYTOCOMbI 1 MOMOBbIE XPOMOCOMBI.
XpoOMOCOMBbI  MPOKapuoT, BUPYCOB U MUTOXOHApuK. YnakosBka [HK B
XpOMOCOMax NpoKapuoT.

1.8

KapVIOTI/IFI yenoBeka.
COBpeMeHHbIe mMeToabl
XPOMOCOMHOIo
aHanmsa.

MNonaTne «Kapuotun» un «umamorpamMmmar. MeToqpbl N3y4eHna Kapuotuna wu
cucremMmatTmnsauunm XpomMmocomM yenoBeka. ﬂeHBepCKaﬂ KJ'IaCCM(bI/IKaLIMFl

paBHOMEpPHO OKpaLUEeHHbIX XpPOMOCOM YyenoBseka. MeTog
onddepeHumansHOro  okpawmBaHuss U [lapukckas Knaccudukaums
XPOMOCOM YyenoBeka. Wavorpamma XPOMOCOM YyernoBeka.

OnddepeHumnanbHoe oOKpalMBaHME XPOMOCOM BbISIBIIIET ~ OCOOEHHOCTM
XUMUYECKOrO COCTaBa XpOMaTMHA B PasHblX paMioHax XPOMOCOMbI.
MornekynapHo-UnToreHeTU4eCKne MeToabl: ISH- n FISH- rmbpugusauus
(rmbpmamsaumst in situ), crnekTpanbHoOe KapuoTUNUPOBAHWE (XPOMOCOMHBbIN
NANHTUHI) M WX WCMONb30OBaHWE [ONsi W3YYEeHUs KapuoTuna YernoBeka Wu
ONarHOCTUKM HacneacTBEHHbIX 3aboneBaHuni. KOMMbIOTEpPHbIE CUCTEMbI ONS
KapvoTMNMpoBaHus.

1.9

KneTo4uHbIn UMK 1 ero
perynauus.

KneTouHbIn Lmkn u ero perynsaums. LIMKNWHBI U UUMKNMH3aBUCUMMbIE KMHA3bl —
KntoueBble Genkn perynaumm KneTouyHoro AeneHund. MameHeHne konunyecTtsa
OHK B TeuyeHne knetovHoro umkna. [MyHkTel npoBepku (check-point) u
penapauusa nospexaeHun OHK. HapyleHusa perynaumm kKneTovyHoro uukna u
OHKOreHes.

MonuteHus. lMonuteHHble XPOMOCOMbl Kak pe3ynbTaT "cbos” KNeTovyHoro




unkna (obpasoBaHue, Mopdhonormyeckne ocobBeHHOCTH, Mnpupoda Mydos,
byHKLUMOHaNbHOE 3HadeHue, BCTpeyaemMocTb B npupoge). B aHgoumkne
paboTaeT TOMbKO YacTb LMKIMHOB U LMKINWH-3aBUCUMBIX KMHA3. MonuTeHHble
XPOMOCOMbI — yaobHasa Mmogenb Anst n3yvyeHus oyHKUMOHaNbHOW opraHn3aumnm
XPOMOCOM.

1.10 | BocnpownsseneHue [eneHne npokapuotTnyeckmx knetok. Cnocobbl AeneHus 3yKapuoTU4ecKux
knetok. Mutos. knetok. MuTo3. 3Bomwoums muto3a. AMMTO3. HapyweHus muto3a u ux
Matonorum muTo3a n nx | nocneacteus. MNoHaTue o NnomaHocTu knetok. Monunnonans n aHeynnovaus
nocnencTeus. Kak pesynbTaT HapyleHusl pacxoXOeHust XpoMOcOoM B aHadase muTo3a.

OHAomMuTO3. MUKpOSiAEPHbLIN TECT OYKKanbHOro 3NUTENUS POTOBOWM MONOCTU
yenoBeka A58 OLEHKM KNeTOYHOro romeocTtasa opraHmsma.

1.11 | Meio3 Kak MexaHnsm Meio3 npeallecTsyeT npoueccy MONoOBOro PasMHOXEHUST 3YKapUOTUYECKUX
pekombuHaLmu n OpPraHuU3mMoB U NEXWUT B OCHOBE (POPMUPOBAHMSA MOJSIOBLIX KNETOK (ramer).
peaykuun ymcna YHuBepcaneHoCTb Mewno3a u ero atanel. Ctagum menosa. Kowbloraums
XPOMOCOM Npw XPOMOCOM - LieHTpanbHoe cobbiTue Mernosa. CrHanToHeManbHbIA KOMMMEKC.
hopMUpoBaHUU KpoccuHroBep n ero 3HayeHue. Peaykums yMcna XpoOMOCOM - XapakTepHas
NOJSIOBbLIX KIETOK. 0ocobeHHOCTb NepBOro AeneHus menosa. buonorudeckuit cmbicn Menosa.
FameToreHes y XpomMocombl TMna “namnoBbix WeToK’. Paznnumsa mexay Memno3om n MUTO30M.
Yyenoseka. Tunbl meriosa. [ameToreHes y 4enoseka. CnepmatoreHes U OBOreHes.
XpomocomHble 6onesHun | MNMonosble kneTku Yyenoseka. OnNnNogoTBOPEHWE — HadvanbHbIA 3Tan pasBUTKA
YyernoBeka, HOBOrO OpraHu3ma.
0obycnoBneHHble MaTonormn merosa (MPUYMHLI, TUNbI U NOCNEACcTBUS). XPOMOCOMHbIE BONE3HM
HapyLeHMsIMU Meno3a. | Yyenoseka. MiameHeHusa KapuoTmna, o0ycnoBeHHbIE NaToNorMamMm menosa

1.12 | Peakuus kneTok Ha CTpYKTYpHble 1 (PYHKUMOHAmNbHbIE W3MEHEHWUs] KINEeTOK W  OTAENbHbIX
BHELUHNE BO3OENCTBUA. | KNETOUYHbIX KOMMNOHEHTOB B Mpoueccax peakTUBHOCTU M ajanTtauuun. Peakuus
AMonTo3 1 HEKPO3 — ABa | KNeTKM Ha noBpexgawlime QakTopbl: Koarynaumsa XpomaTtuHa, MUKHO3,
BapuaHTa KneTo4yHowm parMeHTaums agpbiika n ap. N3meHeHue CTPYKTypbl OpraHougoB npu
cmepTu. nospexaeHmn  knetkn.  Ouctpodums. HapyweHvne  anddepeHunpoBKu

LinTonorns onyxoneBoro pocTta KneTok. AMOnNTo3 U HEeKpo3 — [Ba BapuaHTa
KNeToYHOW CMepTu. AMoMnTO3 - FEeHeTUYEeCKM 3anporpaMMMpoBaHHas cMepTb
knetkn. lNMpyMmepbl anonTo3a M UMTONOrMYEecKne MNpuU3Haku ero nposiBreHus;
kntoyeBble  Genku  anonto3a. MwuTOXoHApuaneHbI  MyTb  aAnonTo3a.
Buornornyeckas ponb anonto3a B MHOTOKNETOMHOM opraHnsme. 3abonesaHus,
CBSI3aHHblE C HapyLEeHMAMW NporpaMmMbl anonTosa.

2. JlabopamopHbie pabomsi

21 LinTonorus kak Hayka. Lintonorns — Hayka o knetke. [pUHUMN CUCTEMHOro aHanusa B U3Yy4eHUu
MpeameT, 3apauu, CTPYKTYPHO-(PYHKLIMOHANBHOW OpraHn3aunm U xXmsHeaesaTeNbHOCTU KNEeTOoK.
aTanbl pasBuUTuUS.

YpOBHU CTPYKTYPHO-
PYHKUMOHaNbHON
opraHusauum Xneoro.
KneTto4Has Teopus.

2.2 MeToabl CeeToBasd MuKpockonusa (YCTPOWCTBO, TUMbl, ONTUYECKMe AaHHble, npasuna
LUTONOMMYECKNX paboTbl ¢ MuKpockornom). MeToapl LMTOMNOrMYECcKnx uccnenoBaHuin. Linto- u
nccrnegoBaHuin rmcroxmmmyeckme Metofdbl. OcBoeHMe MeToda MPUroTOBMEHUMS W OKPACKM

Ma3KOB KPOBW XXMBOTHbIX. AHaNu3 npenapaToB KPOBU NabopaTopHOW KpbIChl 1
yeroseka. Onpegenexune newvikoumTapHoum dopmynbl. MeToabl
KOHTpacTMpOBaHUA B CBETOBOM MUKpockonuu. KoHoKanbHbIN MUKPOCKON AN
LUTONMOMMYECKNX WCccnenoBaHni. MamepeHne MUKPOCKOMUYECKMX OOBLEKTOB.
ONeKTpOHHas MUKPOCKONUA Kak MeTo[ LUMTONOrMYeckux nccnegoBaHum.

2.4 CTpyKTypHO- OcobBeHHOCTM CTPOEHUS XKMBOTHOW U pacTUTENbHOW KNeTok. PasHoobpasne
PyHKUMOHaNbHas MOPONOrnM KNeToK YernoBeKa Kak OTpaXKeHue nx yHKUMOHaNbHOM
opraHusaums KrneTku. crnevumanusauuu.

KnetoyHble MmembpaHsbi.

25 CTpykTypa 1 dyHKUUK YnbTpacTpyKTypHasi opraHu3aums KneTku aykapuoT (ogHoMeMOGpaHHble,
opraHounaoB KIeTKu. OByMeMOpaHHble 1 HeMeMbpaHHble opraHouabl KNeTku; cneunann3vpoBaHHble
Lintockener. CTPYKTYPbI 1 OpraHennbl KneTkn). PelleHne cutyaumnoHHbix 3agay.

Tekywasa atrectauusa Ne1 no temam: «MeToabl LUTONOMMYECKNX
nccrnegoBaHuny, « CTpyKTypHO-YHKUMOHANbHAsA OpraHn3aums KNeTkny.

2.6 CTpyKTypa 1 yHKUUK WHTepasHoe a0p0 — UEHTp YNpaBfeHUa >KU3HEeAESATENbHOCTbIO KNeTKU.
KNeToYHoro sapa. OcHOBHblE  3MEeMeHTbl  CTPYKTYpbl  MHTepdasHoro  sagpa:  XpomaTtuH

(xpomocombl), SOpbIWKO, Kapuornnasma, sgepHas obonodka. OnpepeneHue
SAAPBILLKOBOM aKTUBHOCTMU.
2.7 Ynakoska JHK B CTpyKTypa 1 QQYHKUMN MUTOTMYECKMX XpomMocoM. O3HaKOMIIEHVME C Tunamu




XPOMOCOMaX.

CTpyKTypa 1 dyHKUuUK
XPOMOCOM.

MeTadasHbIX XPOMOCOM, WX CTPYKTypon. AHanua nonumopduamMm 4ucna,
MOPOSIOrnn, CTPYKTYPbl MUTOTUYECKNX XPOMOCOM Y PasHbiX BUOOB KUBOTHbIX
n pacteHuin. NoHsaTME O KapunoTune.

2.8 KapuoTtun yenoseka. Kapuotun 4enoseka u metodbl ero usydeHus. [eHBepckas knaccudukaums
CoBpeMeHHble MeTodbl | XPOMOCOM 4YernoBeka Ha OCHOBE MUCMOSb30BaHUA PaBHOMEPHO OKpaLlLUEeHHbIX
XPOMOCOMHOrO XpomocoM. M3yyeHne kapmoTuna n cucteMaTtmsauus XpoOMOCOM YerioBeka Ha
aHanuaa. OCHOBe  MeToda  AudpdpepeHumansHOro  OKpalumMBaHusS (Mapwxckasn

knaccudukaums). OnpegeneHne OCHOBHbIX MapaMeTpoOB XPOMOCOM YenoBeka
n cocTtaBneHme nanorpammel. OCBOEHUE 3annCK fiokanu3auumn onpeneneHHbIX
CerMeHToB Ha MeTadasHon avddepeHLnansHO OKpaLleHHOW XpOMOcoMme
yenoseka. W3yyeHne kapuotMna W OMarHoOCTMKa  HacneacTBEHHbIX
3aboneBaHnii 4enoBeka C WCMOMb30BaHWEM COBPEMEHHbBIX MOMEKYIAPHO-
uutoreHetuveckux wmetogoB (FISH — mbpuamsaums, cnekrtpanbHoe
KapuotunupoBaHve u Ap.). MonoBon xpomaTtvH KU ero MCnonb3oBaHue Ans
ONarHoCTVKK nona u aHoManui B cucteme MorioBbiX Xxpomocom. Onpegenexune
NnonoBoro xpoMaTtuHa. PelleHme cuTyaumMOHHbIX 3a4au.

2.9 KneTouHbIn uukn n ero KneTtouHbIn uukn un ero perynauuda. OnpegeneHve MUTOTUHECKON aKTUBHOCTH.

perynauus. OsHakomrnieHne C  OCOBEHHOCTAMM  CTPOEHMs U (PYHKLUMOHMPOBaHNS
NOMUTEHHbIX XpOMOCOM. Tekywasa atrectaumsa Ne2 no Temam: «CTpykTypa K
yHKUMKM  KNeToyHoro  agpay», «CTpykTypa MUTOTUYECKMX XPOMOCOMY,
«Kapuotmnn yenoseka n meToabl €ro usydeHus», «KneTtoyHbld LMK U ero
perynauusy.

2.10 | BocnpousBeaeHune Mwuto3 — yHMBepcanbHbIA CNoco® geneHus COMaTUYeCKUxX  KeTok
knetok. Mutos. 3yKapnoTUYECKNX OpraHnamoB. HapyleHua muTo3a M uX NOCNeacTBus.
Matonorun muto3a n nx | MNonunnonamsa wn aHeynnouaus Kak pesynbTaT HapyLeHUs pacxXxoXOeHus
nocneacTeus. XpOMOCOM B aHadpase mutosa. QHgomuTto3. OLeHKa NpoXoXOeHUs MUTo3a B

HOpME M NpW pas3nuyHbIX nartonoruax. MuKposgepHbIi TecT OykkanbHOro
3NUTENUs pOTOBOW MOSOCTM YerioBeKa AN OLEHKW KNeTOYHOro romeocrasa
opraHunsma. PelleHne cuTyaumoHHbIX 3a4au.

2.11 | Meino3. Kak MexaHu3m Merio3 (Tunbl, ctagmm, Gronorudeckoe 3HayeHne). CpaBHUTENbHAs
pekoMmbuHaumm n XapakTepuctuka mntosa u mernosa. OnpegeneHue ctagun menosa.
pegykuumn ymcna CnepmaroreHes n oBoreHes y yenoseka. [onosble kneTkn. OnnogoTBoOpeHne
XPOMOCOM Mpwu — Ha4vanbHbIM 3Tan pasBUTNUA HOBOro opraHuama. llatonorum menosa u nx
dopmMmnpoBaHnn nocnencteus. OueHka pasnuyHbiX NaTonorun menosa. iameHeHus kapmotuna,
MOOBbIX KIETOK. 0o6ycnoBneHHbIe NaTonoruaMm Mernosa. PelleHne cuTyaumoHHbIX 3agau.
lameToreHes y XpOMOCOMHbIe BONe3Hn YenoBeka U UX LUTOAMArHOCTMKA.

Yyenoseka.
XpOMOCOMHbIE GONne3Hm
Yenoseka,
06ycnoBneHHble
HapyLleHMaMM Mero3sa.
2.12 | Peakuus kneTok Ha OnpeneneHne 0CHOBHbIX LUTONOMMYECKUX XapakTepUCTUK anonTo3a 1 Hekposa

BHeLLHWe BO3eNCTBUS.
AnonTo3 1 Hekpo3 — ABa
BapuaHTa KIeTo4YHON
cMmepTu.

(cBeTOONTUYECKMI N YNbTPACTPYKTYPHbIN ypoBeHb). Tekywasa atrectauusa Ne3
no temam: «BocnpoussegeHve knetok. Mutos», «Mewnos. CnepmartoreHes u
OBOreHes y yernoseka», «XpOMOCOMHble 6onesHn 4Yenoseka, 0b6ycrnoBMneHHbIe
HapyweHusamMn menosay, «LluTonormyeckue xapakTepucTukM anontosa U
HeKpo3a».

13.2. Tembl (pa3aenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Bugbl 3aHaTun (Yacos)
Ne HanmeHoBaHwue Tembl (pasgena)
JlabopaTopHble | CamocTosiTenbHas
n/n ONCUMMNNHBI Jlekymmn Bcero
3aHATUS paboTta
1 LinTonorus kak Hayka. [NpeameT, 3agauum,
aTanbl pa3BUTUSA. YPOBHU CTPYKTYPHO- 2 > 4 8
PYHKUMOHANBHON OpraHn3aummM XMBOro.
KneTto4Has Teopus.
2 MeToabl UMTONOrMYecKnx nccregoBaHnin 2 8 12 22
3 CTpyKTYypHO-(PyHKUMOHaNbHasA
opraHusaums KNeTKu. KneTtouHble
2 2 10 14
MembpaHbl.  CTpykTypa ©  dyHKUUM
opraHouos kneTku. Lintockener.
4 CTpyKTypa 1 OYHKUUKU KNETOYHOro sapa. 2 2 4 8




Ynakoska [1HK B xpomocomax.

5 CTpykTypa 1 hyHKLUN XPOMOCOM.
Kapuotnn  4yenoBeka.  CoBpeMeHHble 2 6 10 18
MeTO[bl XPOMOCOMHOIO aHanuaa.

D

KneTouHbIn UWKN 1 ero perynsums. 2 2 4 8

7 BocnpownsseaeHue KNETOK. MwuTos.
[MaTonormm Mntosa n ux NOCrNeacTeus.
Menos. kak mexaHusm pekomMOuHauuun u
peaykuum yucna XPOMOCOM npu
dopmMmpoBaHnn NonoBbIX KNEeToK.
[ameToreHes y 4YenoBeka. XpOMOCOMHbIe
bonesHn 4enoBeka, 0OYCNOBMEHHbIE
HapyLLUeHMsIMX Melio3a.

8 Peakuus KNEeToK Ha BHELUHME
BO34encTBMs. AnonTto3 M HEKpo3 — Aga 2 2 4 8
BapuaHTa KNeTo4YHON CMepTH.

KoHTponb 36

WToro: 16 34 58 144

14. MeToau4yeckue yKkasaHMAa Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDbI

Mporpamma gucuUMNiMHBI NpegycMmaTpuBaeT MpoBedeHMEe JNEKUMOHHbIX WM nabopaTopHbIX
3aHATUWA. JIEKUMOHHBIM  MaTepuarn packpbiBaeT OCHOBHble TeOopeTMdeckne BOMpPOChbl  AaHHOM
ancunnnuHbel.  JlabopatopHble 3aHATMA obecneynBaldT (HOPMUPOBAHWE HEOOXOAMMBIX YMEHWUA U
HaBbIKOB (B pamMKax COOTBETCTBYIOLLUMX ANCLMNIINHE KOMNETEHLMI).

Ha nabopaTopHbiX 3aHATUAX perynsipHoO MNpPOBOAMTCA OMNPOC MO TEOPEeTUYEeCKUM BoMpocam
n3yvyaemMbix TeM, pas3dbumparoTca CUTyaunoHHbIe 3afaun, BbIMOMHAKTCA nabopaTopHble 3agaHus. B xoae
BbIMOSIHEHNS1 NTabopaTopHbIX paboT CTydeHTbl NpuobpeTaloT HaBblkM OOpaweHust ¢ Buonornyecknmm
ob6bekTamu, nabopaTopHbiM 06OpPyAOBaHMEM U MHCTPYMEHTapueMm, CaMOCTOSTESIbHO OCYLLIEeCTBMSIOT
9KCMEPUMEHTbI, PErNCTPUPYIOT, aHanM3MpyrT W  WUHTEPNPETUPYIOT pesynbTaTbl  LMTONOMMYECKUX
nccnepoBaHuin. Pesdynbtatel nabopaTtopHon paboTbl odhopmnsioTca B pabouven TeTpagu CTygeHta B
BMOE PUCYHKa, pacyeToB, cocTaBneHuss Tabnuu, BbiBOAOB. B koHue nabopaTopHOro 3aHAaTuS
pe3ynbTaTbl paboTbl 4OKNaAbIBAIOTCA npenogasaTento, npu HeobxoammocTn obeyxaatoTcsa B rpynne. B
crniydae nponycka nabopaTopHOro 3aHATUSE CTyAeHT 00s3aH ero CamoCTOSTENbHO BbINOMHUTL MOA
KOHTponeM npenogasaTens BO BPeEMsi MHOMBUAYANbHbIX KOHCYbTaLWi.

BbinonHeHne camoctositensHon pabdoTtel (CP) npegnonaraeT kadeCTBEHHYO NOATOTOBKY KO BCEM
BMAAM 3aaHuI: OCBOEHME TEOPETMYECKOro MaTepmana B npouecce NEeKLMOHHOro Kypca; NoarotoBky K
nabopaTopHbiM 3aHATUAM (OCBOEHME Teopwun BOMPOCA; BbINOSIHEHME 3adaHuKi, MpPegyCMOTPEHHbIX
nporpaMmmori nabopaTtopHOro NPakTUKyma); K TeKywemMy KOHTPOMK 3HaHUMM U K ak3ameHy. CTyaeHTbl
CaMOCTOATENbHO npopabaTbiBalOT U ycBavMBalOT TEOpPETMYEeCKMe 3HaHUA C  UCNOoSib30BaHWEM
pekoMeHOOoBaHHbIX NpenogaBatenem y4ebHon nutepaTypbl U 3NEKTPOHHbIX pecypcoB (NyHKTbl 15 un
16), paboTbl C TEKCTOM KOHCNekTa nekumn. B npouecce camoCTOATENbHOW MNOLTOTOBKU MNpU
OCBOEHUM OUCUMNMMHBI CTYAEHT CHayana wu3ydaeT OCHOBHYyW nuiTepatypy, a 3atem -—
OOMONHUTENbHY, YTO cnocobeTByeT 6onee rmybokoMy ocBoeHuo mMatepuana. [pu nogrotoBke K
nabopaTopHbIM 3aHATMAM, Tectam W 3adetam HeobxoauMO nonb3oBaTbCA Mpe3eHTaunamMm
NEKUMOHHbIX U1 nabopaTopHbIX 3aHATUKN, KOTOpble pa3MeweHbl B 3MEKTPOHHOM  y4yebHo-
meTogundeckom komnnekce (https://edu.vsu.ru/course/view.php?id=3173).

KoHTponb pesynbtatoB CP obyvarowmxca npoBoauTCA B XOo4e NpoBedeHuss nabopaTtopHbIX
3aHATMIA (OMpoc, BbINOMHEHWE M coadya nabopaTopHbiX paboT, pelleHue CUTYaLMOHHbIX 3agad) u
Tekyllen aTTectaunm (BbINOSIHEHME KOHTPONbHbLIX paboT M TecToBbIX 3adaHui). Tekywas aTtrectaums
obecneynBaeT NpoBEpPKYy OCBOEHUS y4ebHOro matepuana, npuobpeTeHus 3HaHUn, YMEHUIN U HABbIKOB B
npouecce ayauTopHOM U CaMOCTOATENBHON paboThl.

15. I'Iepequb OCHOBHOM M p,ononHMTeanoﬁ NInTepaTtypbl, pecypcoB WUHTEpPHEeT,
HeobxoAMMbIX ANsi 0CBOEHUS ANCLUUMNNUHBI

a) OCHOBHag nuteparypa:

Ne n/n MCTOYHNMK

AdpaHacbes 0. W. 'nctonorus, ambpuonorusi, uutonorus / KO.U. AdaHackes, H.A. FOpuHa, E.®. KoToBckuii n
1 ap.. - M. : F'OOTAP-Meaua, 2016. — 800 c.// N3paTtensctBO «KOHCYNbTAHT CTyAEHTa» : 3NEKTPOHHO-
oubnmoTeyHas cuctema. — URL: http://www.studmedlib.ru/ru/book/ISBN9785970436639.html



https://edu.vsu.ru/course/view.php?id=3173
http://www.studmedlib.ru/ru/book/ISBN9785970436639.html

Bonuyk H. B. M'mctonorus, ambpuonorus, uutonorus / H.B. Bonuyk, P.P. Ucnamos, 3.I'. Ynymbekos, tO.A.
2 Yensiwes. - M. : TBOTAP-Megauna, 2016. — 944 c.// spaTenbcTBO «KOHCYNbTaHT CTYAEHTa» : 9MeKTPOHHO-
onbnuoteyHasa cuctema. — URL: http://www.studmedlib.ru/ru/book/ISBN9785970437827.html
3 BepewarnHa B.A. Untonorus / B.A. BepewarvHa. — M. : isgatenbckuin ueHTp "Akagemus”, 2012, — 172.

0) gononHUTeNbHasa nuTeparypa:
Ne n/n McToYHNK

4 Honkosa H.B. Lintonorus, ructonorus n amépuonorus. llabopatopHeivi npaktukym / H.B. [oHkosa, A.HO.
CaBenbeBa. - apatenbcto "MlaHb", 2014. — 144 c. https://e.lanbook.com/book/50687#authors
MawwknHa O.C. OCcHOBbI MEAMUMHCKOW LuTonorm : y4ebHo-metogmydeckoe nocobue ans sysos / O.C.
5 MawwkuHa, A.B. KoknHa, B.H. lNMonoe.— BopoHex : sgatenbckuit gom BIyY, 2017 .— 113 c.
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf>
BbikoB B.J1. Lintonorus n obwas rucronorns. dyHkUmoHanbHas Mopdorornsi KNeTok U TkaHew Yenoseka / B.J1.
6 BeikoB. — Cl16. : COTUC, 2002. — 237 c. http://uchebka.biz/library/histology/46-citologiya-i-obschaya-
gistologiya-bykov-vl.
BopcaHoBa C.I". MeguuuHckas untoreHeTtuka / C.I'. BopcaHoBsa, KO.b. FOpos, B.H. YepHbiwos. — M. :

! MEOMPAKTNKA - M, 2006. — 300 c.

8 Kanaes B.H. MukposinepHbI TeCT OyKkanbHOro anuTenus potoBow nonoctu Yyenoseka / B.H. Kanaes, M.C.
HeuaeBa, E.A. Kanaesa. — BopoHex: M3gaTtenbckui gom BIY, 2016. — 136 c.

9 Kopskos [.E. Xpomocomel. CtpykTypa u dpyHkummn / [.E. Kopskos, U.®. XXumynes. — Hosocnbupck : M3g-so CO
PAH, 2009. — 258 c.

10 Myuwkambapos H.H.MonekynsapHas 6uonorusa. BeBegeHvne B MONEKyNApHYIO LMTonorno u ructonoruo / H.H.
Myuwkambapos, C.J1. KysHeuos. — M. : OO0 «MegununHckoe nHdopMaumoHHoe areHTcTeoy, 2016. — 664 c.

11 P())/GLI,OB H.B. XpomocoMa yenoBeka B yeTbipex uamepeHusx / H.6. Pybuos // Mpupoga. — 2007. - Ne 8. — C. 3—
10.

12 CoBpeMeHHble NpeACcTaBneHnst 0 CTPYKTYpPHOW opraHm3aumm xpomaTuHa / A.B. Unotosckuia v ap.] //
Lintonoruns. - 2012. — T. 54, Ne 4. — C. 298-306.

13 LinTonorns c ocHoBaMun naTonornu kneTkm : yuebHoe nocobue ans sysos / O.I. Bacunbes [n gp.]. - M. :
3oomegnut, 2007. — 230 c.

14 Ynawwuk B.C. CtBonosble kneTku n gusmotepanus/ B.C. Ynawuk // HoBocTn Meguko-6mMonornyeckmx Hayk. —

2017.—-T. 15, Ne1. — C. 77-84. https://elibrary.ru/contents.asp?issueid=1882914

15 YeHuos KO.C. BBegeHue B knetoyHyto 6uonoruio / KO.C. YeHuos. — M. : AkagemkHura, 2005. — 493 c.

16 AprunH 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 pecypecbl UHTEPHET)*:

Ne n/n Pecypc

LinTonorms: anekTpoHHbIN y4ebHo-meToanyeckni komnnekc. — URL:
https://edu.vsu.ru/course/view.php?id=3173

OneKTPOHHbIN KaTanor HayyHown 6mMbnmoTekn BopoHEXCKOro rocyqapCTBEHHOrO yHUBEpcUTEeTa. —
http:// www.lib.vsu.ru

19 OBC 3nekTpoHHas 6ubnunoTteka TexHnyeckoro By3a. — URL: http://www.studmedlib.ru

17

18

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHns Ans caMoCToATeNIbHON paboThl

Ne n/n McTovHmK

Mawkura O.C. OcHoebl MeQuyuHCKOU yumorsoauu : y4ebHo-memodudeckoe nocobue s 8y308 /
1 O.C. MawkuHa, A.B. KokuHa, B.H. Nonos.— BopoHex : U3damernbckul dom BI'Y, 2017 .— 113 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf>

17. UHdbopmaLumnOHHbIe TEXHONOMUN, UCNosNb3yeMble ANA peanu3aumm y4ebHomn
AUCLUMNNUHBI, BKIOYasa nporpamMmMHoe obecneyeHne u MHOpMaLMOHHO-CNpaBOYHbIe
cucTteMbl (Mpy Heo6XO0AUMOCTH)

- WH(OPMALMOHHO-KOMMYHUKALUMOHHbIE TEXHOMOrnn: MeToamnyeckoe obecneyeHne y4ebHON
AVCUMNNUHBI, MHAMBUAOYaNbHbIE WU rPYNMNOBble KOHCYNbTauuu, Tematudeckue opymbl u BebuHapbl C
NCNONb30BaHWEM 3IEKTPOHHOW WH(OopMaunoHHO-o0bpasoBaTtenbHon cpegbl PrEOY BO  "Bry”
O6pasoBaternbHbli NopTan «ANeKTPOHHbIN yHBepcuTeT BINY» (www.edu.vsu.ru).

- MynbTUMeaunHble TexHonorun: npoektop Acer X115H DLP, akpaH gns npoektopa, HOyTOyK
Lenovo G580 ¢ BO3MOXXHOCTbIO NOAKNIOYEHUS K ceTU «MHTEepHeT».

MporpammHoe obecneyveHue:
DreamSpark (HeorpaHn4YeHHOe KOM-BO HACTOMbHbIX U CEPBEPHbIX OnepaunoHHbIX cuctem Microsoft ans
ncnonb3oBaHnsa B y4ebHOM M HayyHOM npouecce) - nuueHsunsa gencteyet go 31.12.2019, gor. 3010-
15/1102-16 ot 26.12.2016. Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHas nuueH3ns


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.studmedlib.ru/
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf

Academic Open, pgor. 0005003907-24374 ot 23.10.2006. OdwmcHas cuctema LibreOffice 4.4.4
(CBoboaHO pacnpocTpaHsaemoe nporpammHoe obecneyeHne). Cuctema ynpasnenuns obyvyeHnem Moodle
(CBoboaHo pacnpocTpaHsemoe Beb-npunoxenne — JNuueHana GNU GPL)

Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No Level. beccpoyHas
nuueHnsna Academic OLP, gor. 3010-07/73-14 ot 29.05.2014. Microsoft Office 2013 Russian Academic
Open License No Level. beccpoyHasa nuueHauna Academic OLP, gor. 3010-07/73-14 ot 29.05.2014

18. MaTepnanbHO-TeXHUYECKOE obecneyeHme AUCLUUNIINHDI:

YuebHas ayauTtopusi Ans NpoBeAEHUs 3aHATUN

CneunanusmpoBaHHasa Mebenb, npoektop Acer X115H DLP,

nekumoHHoro  Tuna  (r.BopoHex, nnowagb | 9kpaH Ans  npoektopa, Hoytoyk Lenovo G580 ¢
YHusepcutetckas, 4.1, nom.l, ayg. 190) BO3MOXHOCTbIO MOAKNIOYEHUS K ceTu «NHTepHeT»
MomelueHune ans XpaHeHus n | Hoytbyk Lenovo G580 ¢ BO3MOXHOCTbLIO NOAKMIOYEHMS K CETU
npodunakTnyeckoro obcnyxmeaHus ydebHoro | «MHTepHeT»

obopyaoBaHus (r.BopoHex, nnowagb

YHuBepcuteTckas, a.1, nom.l, ayg. 184a)

YyebHasi ayguTopusi Ol MPOBEAEHUsS] 3aHATUN
CEMMHapPCKOro Tvna, Ansg npoBeAeHns rpynnoBbIX
N WHOMBMAOYyanbHbIX KOHCYNbTaLMW, TeKyLlero
KOHTpPONS U MNPOMEXYTOMHOW  aTTecTaumm
(r.BopoHex, nnowanb YHuBepcuTeTckas, na.1,
nom.l, ayg. 187)

CneunannsmpoBaHHas Mebenb, MUKPOCKOMbI TPUHOKYISIPHbIE
JIOMO Mwukmen-6 (4 wrT.); TepmocTaT cyxoBo3gyliHbin TC-
1/80 CIY; npoektop NEC V281W, HoyTbyk HP 530 KDO 92;
wkad cywunbHbin WCBIM-80; aBToknae 'K-100-3, akpaH ans
npoekTopa, TpaHcnioMmuHatop TCP-20LM; ueHTpudyra Z36K,
xonogunbHuk Exqvisit; Becbl aHanutnyeckme OHAUS PA-64C,
LMTONOrMYEeCKMe npenapaThbl XXMBOTHbIX KNETOK

OdvcnnenHeln knacc, ayantopusa Ans npoBeaeHns
rpynnoBbIX W WHOMBUMAYaNbHbLIX KOHCYMbTauUWK,
noMmelleHve pAns camocTosiTenbHOW paboThbl

CneunanusmpoBaHHas Mebenb, KOMMbOTEPbl (CUCTEMHbIV
6nok Intel Celeron CPU 430 1.8 GHz, moHuTtop Samsung
SyncMaster 17) (12 WwT.) ¢ BO3MOXHOCTbIO MOLKITHOYEHMSA K

(r.Boponex, nnowanb YHuBepcutetckas, A.1, | cetn «MHTepHeT»

nom.l, ayg. 67)

KomnbloTepHbIN Knacc, ayautopus anga | CneunanusmpoBaHHas Mebenb, KOMMbIOTEPbI (CUCTEMHbIN
npoBedeHus TrpynnoBbiX W uMHAMBMAYanbHbIX | 6rok Pentium Dual Core CPU E6500, moHutop LG Flatron
KOHCYNnbTaLun, nomMeLyeHue ans | L1742 (17 wT.) C BO3MOXHOCTBbIO MOOKIOYEHUA K CETU

camMocTosATenbHON paboTel (r.BopoHex, nnowagb
YHuBepcutetckas, 4.1, nom.l, aya. 40/5)

«MHTEepHeT»

KoMnbloTepHbIN knacc, nomelwieHne  ans
camMmocTosaTenbHON paboThl (r.BopoHex, nnowagb
YHuBepcutetckas, 4.1, nom.l, aya. 40/3)

CneunanuampoBaHHas Mebernb, KOMMbOTEPbl (CUCTEMHbIV
6nok Intel Core i5-2300 CPU, monutop LG Flatron E2251 (10
LUT.) C BO3MOXXHOCTbI NOAKIIOYEHNS K ceTh «MHTepHeT»

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1.

Hepequb KOMMEeTEeHUUN ¢ YKasaHuem 3tanoB (*)OpMI/IpOBaHMFI n

niaHMpyeMbIX pe3ynbTaToB 06y4YeHUs

Kopa n cogepxaHue
KoMneTeHuuu (Mnu
ee vyactn)

MnaHMpyemble pesynbTaThl
0byyeHuna (nokasaTtenu
AOCTWKEHNST 3a4aHHOTO YPOBHS
OCBOEHUS KOMMNeTeHL N
nocpeacTesom hopMUpoBaHUs
3HaHUN, YMEHU, HABbIKOB)

OT1anbl opMmnpoBaHms

KoMneTeHuun (pasaens! (Tembl) $0C
AVCLMMINHBI UM MOZYNS U UX (cpeacTBa
HanmeHoBaHue) OLleHUBaHWS)

3HaTb: OCHOBHbIE

Paspenbl 2-7, 9-11 YCTHbIN onpoc,

OlK-5 — roToBHOCTb
K UICMONb30BaHU0
OCHOBHBbIX (pn3unKO-
XUMWYECKUX,
MaTeMaTU4eckmnx u
MHBIX
€CTECTBEHHOHAYYHbIX
NMOHATUA U METOOB
npu peLleHnn

LMTONOMMYECKNE U NHblE
€CTeCTBEHHO-Hay4Hble NOHATUSA
N MeToAbl; COBPEMEHHOE
COCTOsIHMe BOrnpoca o
CTPYKTYPHO-(PYHKLMOHAIbHOM
opraHusauumu u
XN3HeAeAaTenbHOCTN KNeToK
(MpokapnoT 1 aykapuoT,
XMBOTHbIX W YenoBeka) B HopMe
1 Mpu NaTonorusx.

MeToabl LMTONOrMYeckux
nccnenosaHuii. CTpyKTypHO-
(PyHKUMOHanbHasi opraHu3aums
KneTku (KNneToyHble MembpaHbl,
opraHougpl, LMTOCKeneT, SApo).
CTpykTypa 1 dyHKLUM
XPOMOCOM. KNeTouYHbIN LK K1
ero perynauus. [leneHue kneTku
(MuTO3, Meio3). MameToreHes y
Yyernoseka.

TecT

NPOECCHOHATBHBIX YMeTb: NPUMEHATL Pasnen 2. MeTtoabl § Tembl

sanay pyHOaMeHTarnbHble 3HaHWUS Mo LMTONOMMYECKNX UccnegoBaHnii. | pedepartos.
uutonornu B paboTe ¢ Pasgen 7. Ctpyktypa u doyHkumm | OTveT no
Buonormyeckummn obbektamu, XPOMOCOM. nabopaTtopHow
ncnonb3oBaThb B cdepe Pasgen 8. KapnoTtun yenoeka. paboTte




npodeccnoHasnbHON
OeAaTenbHOCTY;
permcTpmupoBaTthb,
aHanuaupoBaTb 1
WHTEpnpeTUpoBaTb NOMyYeHHbIE
pe3ynbTaTtbl U NPOBOAMUTL
LUTONOrMYECKY0 ANArHOCTUKY
3aboneBaHuii YeNoBEKa;
BOCNPUHMMATb MHHOBaLMM B
Lensix COBEPLUEHCTBOBAHNS
cBoer npoheccrnoHanbHom
OeATenbHOCTY.

CoBpeMeHHble MeToabl
XPOMOCOMHOrO aHanusa.

Pasgen 10. BocnpoussegeHue
kneTok. Mutos. NaTonorumn
MUTO3a 1 UX NOCneacTBUS.
Pasgen 11. Meios kak MexaHuam
pekoMbuHauum n pegykumm
ymcna XpoMocoM npwu
dopMUpOBaHNMN NOJTOBbLIX KIETOK.
ameToreHes y yenoseka.
XpOMOCOMHble 6onesHn
Yyenoseka, 00yCrnoBreHHble
HapyLLUeHMAMM Melio3a.

Paspgen 12. Peakuyusa kneTok Ha
BHELLUHWe BO3AeNCTBUs. ANonTos3
1 HEKPO3 — Ba BapuaHTa
KNEeTOYHON CMEpTH.

BrnageTb: OCHOBHbIMU
LUUTONOrMYECKUMM METOAaMN U
MMWKPOCKOMMNYECKON TEXHMKOWN

Pasgen 2. MeTtoabl
LMTONOMMYECKNX NCCneaoBaHni.
Pasgen 8. KapnoTtun yenoBeka.

YCTHbIN onpoc.
Otyer no
nabopartopHon

nccnenoBaHNs U OLIEHKU CoBpeMeHHble MeToabl paboTte
CTPYKTYPHO-(pYHKLMOHANbHOro XPOMOCOMHOrO aHanusa.
COCTOSIHUS KNETOK opraHnamMa Pasgen 10. BocnpounssegeHue
Ons pewenns kneTtok. MuTos. NaTtonorun
npodeccunoHarnbHbIX 3agay MWUTO3a U UX NOCNeacTBUS.
Pasgen 11. Meinos kak MexaHu3m
pekoMbuHaunn n peaykumm
yucra XpoMoCoMm npu
¢dHopMMPOBaHMM NOSOBbIX KMETOK.
ameToreHes y yenoseka.
XpOMOCOMHble 6onesHu
yernoseka, obycrnoBrneHHble
HapyLleHMsIMN Merio3a.
MpomexyToyHas aTTectauums (3K3aMeH) Komnnekr
KM

19.2 OnucaHune KputepueB U LIKanbl OLEHUBAHUA KOMNETEHUUN (pe3ynbTaToB OOy4YeHus) npu
NPOMEXYTOYHOM aTTecTauum

[nsa oueHMBaHUA pesynbTaToB 0OyYeHN Ha dK3aMeHe UCMONb3YTCA CrieayloLmne nokasartenu:

1) 3HaHMEe OCHOBHbIX LMTOMOMMYECKUX U MHble eCTECTBEHHO-HAy4HbIX MOHATUA W METOLOB;
COBPEMEHHOE COCTOSAHME BOMPOCa O CTPYKTYPHO-DYHKLMOHANBHON OpraHn3aumm 1 XXM3HeaeaTensHOCTH
KNeToK (NpoKapuoT 1 3YKapuoT, XMBOTHLIX U YerioBeKa) B HOPME 1 NMpu NaTonorusix.;

2) ymMeHve NpuMeHATb (byHAaMeHTanbHble 3HaHUsA no uuTtonornm B pabote ¢ Guonornyecknmm
obbekTamu, ucnonb3oBatb B cdepe NpodeccMoHanbHON  OEeATENbHOCTW,  PErncTpupoBaTthb,
aHanMsnpoBaTb W WHTEPNPEeTMpOBaTb MOMyYeHHble pe3ynbTaTbl U MNPOBOAUTbL  LMTONOrMYECKYHo
ANarHoCTuKy 3abonesaHui YenoBeka; BOCNPUHMMAaTb UHHOBALUUWN B LENSX COBEPLUEHCTBOBAHUS CBOEMN
npogeccnoHansHoOM AeaTensHOCTI.

3) BnageHMe OCHOBHbIMW LMTOMOrMYECKUMN METOA4aMU U MUKPOCKOMUYECKOW TEXHWUKOW
NCCNegoBaHUsA M OLEHKM CTPYKTYPHO-PYHKLMOHANBHOMO COCTOSHUA KMNEeTOK opraHmama Ans pelleHuns
npogeccnoHanbHbIX 3a4ay;

[na oueHMBaHMA pes3ynbTatoB 0Oy4YeHUS Ha 3K3ameHe ucrnonb3yeTca 4-0annbHas Lwkana:
KOTIIMYHO», «KXOPOLUOY, KY4OBMETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.

YpoBeHb
KpuTepum oueHnBaHNss KOMMNETEHLNI cchopmmpoBaHHOCT Lkana
1 KOMMNEeTEHUMN OLIEHOK
lMonHoe cooTBeTCTBME OTBETa OOyYalroLEerocs BCEM MNEPEYUCIIEHHBIM lNosbiweHHbIl OmnuyHo

KpuTepusim. MPOAEMOHCTPUPOBAHO 3HaHWE OCHOBHBLIX MOHATUA 1”
METOJOB LWTONOIMYECKUX WCCNeA0oBaHWi; COBPEMEHHONO COCTOSIHUS

YPOBEHb

Bonpoca o] CTPYKTYPHO-(OYHKLIMOHATbHON opraHusaumm n
XN3HEOeAaTENbHOCTN KIETOK JKMBOTHBIX W 4Yenoseka. OOyvawowmncs
cnocobeH  unnCTpUpoOBaTb  OTBET  MpUMEpaMu,  UCMNofb3oBaTb




dyHOaMeHTanbHble 3HaHWS MO uMTornorMM B paboTe ¢ Guonornyeckumm
obbekTamy,  peleHuss  CUTYauMOHHbIX  3afay;  pernctpvpoBaThb,
aHanM3npoBaTb U MHTEPNPETUPOBATb NONyYeHHbIE pe3ynbTaThl

OTBeT Ha KOHTPOMNbHO-U3MEPUTENbHBIA MaTepuan He COOTBeTCTByeT
OQHOMY-ABYM M3 MepeyvncrneHHblX nokasartenen, Ho obydvarowminca gaet
npaBunbHble OTBETbl Ha [AOMNOnHWTENbHble Bonpockl. Coaepxatcs
oTAernbHble NpoGenbl B 3HAaHMWM METOAOB LIMTONOMMYECKUX UCCNea0BaHNIA;
COBPEMEHHOrO COCTOSIHUSI BOMpPOCa O CTPYKTYPHO-(PYHKLMOHANbHOM
opraHusaumu U XKM3HEOesATEeNnbHOCTU KNeTok; HeoCTaTOuHO
NPOAEMOHCTPUPOBAHO  YMEHWE  UCMOMb30BaTb  MUKPOCKOMUYECKYHD
TEXHUKY W COBPEMEHHbIE MeToAdbl LMTONOMMYECKUX WCCrefoBaHuin B
paboTe ¢ 6nonormyeckMmn 06 bEKTaMM, PELLIEHUS CUTYaLMOHHBIX 3aau.

Gasosbiti ypoeeHsb

Xopowio

OTBET Ha KOHTPOSIbHO-M3MEPUTENbHLIA MaTepuan He COOTBETCTBYET
nobbiM TPeEM M3 MEepPeYUCTIEHHbIX MoKasaTenen, obyvarowuincs gaet
HenoJsHble OTBETbI HA AOMOSHUTENbHbIE BOMPOCHI.

[emMoHCTpupyeT  4acTU4yHble  3HaHMs  METOAOB  LMTONOrMYeCcKUX
uccneaoBaHu; COBPEMEHHONO COCTOSIHUMA Bompoca O  CTPYKTYPHO-
PYHKLUNOHANBHON OpraHM3aLmn 1 XU3HeOEeATENbHOCTU KNETOK; HE YyMeeT
NCNonb30BaTb MUKPOCKOMUYECKYID TEXHUKY WM COBPEMEHHbIE METOAbI
LMTONOMMYECKUX NCcneaoBaHun B paboTte ¢ BMonornyeckummn obbekTamu,
peLUeHns CUTYaLMOHHbIX 3a4au.

lNopoeosnili
ypO8eHb

Ydoenemeop
U-meJsibHO

OTBET Ha KOHTPOMbHO-U3MEPUTENbHLIA MaTepuan He COOTBETCTByeT
MobbiM  YeTbipEM U3 MNepeyncneHHbiX nokasaTtenein. OGyvarolmiics
OEeMOHCTPUPYET OTPbIBOYHbIE, (PparMeHTapHble 3HaHUS, AEMOHCTpUpyeT
OTCYTCTBME YMEHWA W HaBbIKOB MCMOJSIb30BaHMSA MMUKPOCKOMUYECKOM
TEXHUKN U COBPEMEHHBbIX METOAOB LMTOMOrMYECKUX WCCRedoBaHWin B
paboTe ¢ 61oNorM4eckMMmn o6 bEKTaMN, PELLIEHUS] CUTYaLMOHHBIX 3a4au.

Heydosnems
0-pumersibHoO

19.3 TunoBble KOHTPONbHbIe 3afJaHUA WU WHble MaTepuanbl, HeobXxoAuMble AnNsi OLIEeHKU

3HaHUW, YMEHWW, HaBbIKOB U (MNK) onbiTa AeATEeNbHOCTY,
c¢hopMunpoBaHmna KoMneTeHLUUN B NpoLecce 0CBOEHUs1 obpasoBaTenbHOW NporpamMmmbl

19.3.1 MNepeyeHb BONPOCOB K 3K3aMEHY:

KneTouHas Teopuna n ee OCHOBHbIE MOJTIOXKEHUA.

PR

3agauv 1 aTanbl pasBUTUS LUTONOMMKU. 3HaYeHUE YYeHUs O KrneTke AN MeauLUUHbI.

Ponb oTeyecTBeHHbIX UccregoBaTenein B passBuUTMN COBPEMEHHO LIMTOMOTUN.
CeeToBasi Mukpockonusi. Metoabl NMPWXKU3HEHHONO U3y4eHUst KrneTok (ha3oBo-KOHTpacTHas M

XapakTepusyowme 3Tanbl

drnyopecueHTHas MUKPOCKONUs, MeToa HabnoaeHus B Nonsipu3oBaHHOM cBeTe). PaspeluatoLas

CMOCOBHOCTb MMKPOCKONa.

5. MeTogbl LMTONOMMYECKUX UCCEOOBAHNA: METO KIETOYHbIX KYMbTYp WU KNETOYHON UHXEHepun;
N30TOMNHbIA aHanu3 KNeTok n TkaHen (MeTon asTopaguorpadum); pakuMoOHNPOBAHNE KNETOK

(oudbdepeHumnanbHoe LeHTpugyrmposaHme).

6. l-|e[.')TbI cxoacTtea U pasnunymna B opraHusauunm n geneHnm npokapmnoTn4eCcknx U 3yKapmoTtmn4eckmnx

KNeToK.

7. O6OwWasa xapakTepucTuka CTPYKTypbl KreTkn. OCHOBHblE pasnuyuns Mexay >XMBOTHBIMU U

pacTtuTesibHbIMU KNneTkaMu.

© x

10. N3amepeHne MUKPOCKONNYECKNX OO bEKTOB.
11. MeToabl KOHTPACTUPOBAHNSA B CBETOBOW MUKPOCKOMMMU.

Cnocobbl M3roTOBNEHUS NpenapaToB A1 CBETOBOW MUKPOCKOMUMN.
O6LMe YepTbl U pasnuuns B CTPOEHUN U AENEHMUWN KNETOK NPOo- 1 3yKapuorT.

12. SnekTpoHHast MUKPOCKOMMSA MPOCBEYMBAIOLLENO U CKaHUPYOLLEro TUMOB.
13. OcoBeHHOCTN N3roTOBMNEHNS MUKpONpenapaToB AN 3NeKTPOHHOW MUKPOCKOMUN.
14. O6wme cBONCTBA KNETOYHbIX MEMBpPaH, NX CTPYKTypa u PyHKLMW.

15. MNoBepxHOCTHbIN annapaT kneTku. [nasmaTtnyeckad membGpaHa

[ MMKOKanMKC 1 ero aHadeHue.

16. TpaHcnopT BewecTB Yepe3 MeMbpaHy (anddy3HbIA, NaCCUBHBLIN, aKTUBHbLIN).

OHOOUMTO3 U 3K30LMTO3.
17. LIntockeneT KneTkn: MUKpOunameHThbl.

18. LinTockeneT kneTku: MUKpOTpy6oukn. OpraHu3aumns BepeTteHa AeneHus.

(ee cTpykTypa u YyHKUUN).

Na- K- Hacoc.




19.

20.
. QHAonnasamMaTuyeckun peTuKynym (Tunbl, CTPOEHNE N PYHKLNN).
22.
23.

21

24.
25.
26.

27.
28.

29.

30.
31.
32.

33.
34.

35.
36.
37.
. Mapwxckan knaccmndumkaumns XxpoMocoM Yenoseka. Mignorpamma yenoseka.
39.

38

40.

41.
42.
43.
44.

45.
46.
47.

48.
49.
50.

51.
52.
53.

54.
55.
56.
57.
58.

59.

CneunannsnpoBaHHble  CTPYKTYpbl  KNETOYHOW  MeMOpaHbl:  MUKPOBOPCUHKW,  PECHUYKM,
GasanbHble MHBarnHaumm.
Knaccudumkaumsi 1 Mopdornornst MeXKneTo4HbIX KOHTAKTOB.

Annapat Nonbgxun (CTpoeHne n yHKUnN).

Mopdo-dyHKLMOHaNbHas opraHusauus U Tunbl AN30COM, MX MpoucxoxaeHune. JIN3oCcoMHble
6onesHn HakonneHus.

YnbTpacTpyKTypa 1 posib MEPOKCUCOM.

MuToxoHgpumn (Mopdonorus, CTpykTypa n dyHkumm). MutoxoHgpuanbHble 60ne3Hu.
CTpyKTypHO-(pyHKUNOHaNbHasa opraHudaums reHoma mutoxoHgpui. B mTOHK 3anucaHa Hawa
ncTopus.

BHYTPUKNETOYHbIE BKITHOYEHUS, UX XapaKTepUCTUKa U Porb.

Ctpyktypa 1 yHKUMM wuHTeppasHoro gapa. Ponb agpa B XxpaHeHuM W nNepefade
HacnegcTBEHHOM MHPOPMaLMK, XXU3HEOEATENbHOCTU KINETKMN.

Afpbiwko: cTpoeHue (N0 [aHHbBIM  CBETOBOM W SMNEKTPOHHOM  MUKPOCKOMWUW),  hyHKUMN,
obpasoBaHue.

Pubocombl, x cTpoeHne n pyHKUun.

CTpyKkTypa n oyHKUMM XpOMaTMHaA. QyXpOMaTUH U reTepoXpoMaTyH.

MonoBon XpomMaTWH U ero MCNorb3oBaHWe Ans OWMArHOCTMKM Mofa M aHoManuin B cucteme
MOMOBbIX XPOMOCOM.

YpoBHu KomMnakTusauum (ynakoeku) [JHK B coctaBe xpomocom.

CTpyKTYpHO-(PYHKUNOHANbHAA  OpraHu3aumMmM  XpOMOCOM Yy MpoKapuoT U 3yKapuoT
(cpaBHUTENDBHLIN aHanu3). N36biTouHas OHK.

XpOMOCOMbI BUPYCOB, MNPOKapMOT N MUTOXOHAPWMNA.

OpraHusaums meTtagasHo XpOMOCOMbI 3ykapuoT. [NoHaTue o kapuoTune.

KapuoTtun yenoseka. MeToabl U3y4yeHMs U ngeHTMduKaumm XpoOMOCOoM YernoBeka.

MonekynsipHO-UMTOreHeTu4ecKne MeToabl (FISH- rmbpuansaums, crnekTpanbHoe
KapuoTUNMPOBaHME) N UX MUCMNONb30BaHME ANSA U3Yy4YeHUs KapuoTuna YenoBeka U ANarHOCTUKM
HacneacTBEHHbIX 3aboneBaHUN.

CtBonoBble  KINEeTKK (onpeneneHwe, CBOWCTBA,  Tunbl, OTKpbITUE ~ BO3MOXXHOCTU
nepenporpaMmmMmMpoBaHuns 3pesbiX KINeToK B NOPUNOTeHTHbIE). Vicnonb3oBaHne B BruomegmumHe.
MwuTo3 1 ero Guonormyeckoe 3HavyeHue.

AmunTo3. CpaBHUTENBbHAsA XapakTepucTnka MMTo3a n ammnTosa.

KneTouYHbIN LMK 1 ero perynsaums.

[MoNUTEHHbIE TUrAHTCKME XPOMOCOMbI (OBpasoBaHue, CTPyKTypa, OTnnuMe oT MeTadasHblX
XPOMOCOM).

MaTonornm mnto3a n ux NOCreacTBUS.

Monunnounaus n aHeynnonaus Kak pesynbtaT HapyLeHUst PacXoXaeHNs1 XPOMOCOM B MUTO3E.
MukposigepHbli  TeCT OyKkKanbHOro 3nNUTENuMs POTOBOW MNOSMIOCTU 4enoBeka [Afa  OLEHKM
KNeTOYHOro romeocTtasa opraHuama.

Mewos n ero buonormyeckoe 3Ha4eHme.

MuTO3 1 Meno3, nx CXoacTBa u OTNNYKS

Xpomocombl Tuna “namnoBbiX LWETOK” (CTpoeHue, YHKUMW, OoTnuuMe OoT MeTadasHbIX
XPOMOCOM).

Tunbl Menoaa.

MameToreHes y yenoseka. CnepmaToreHes 1 oBoreHes (CpaBHUTENbHAs XapakTEPUCTUKA).
MonoBble kneTkn Yenoseka. Mopdponornyeckas n yHKUMOHaNbHaa xapaktepuctuka. Ponb B
nepegaye reHetnyeckon nHpopmauun. OnnogoTBOPEHNE — HavyanbHbIN 3Tan pas3BUTUS HOBOrO
opraHusma.

lNaTonornn menosa n nx NocneacTeus.

M3meHeHusa kapuoTmna Yenoseka, 00ycnoBneHHbIE NAaToNoOrMaMmn Meno3sa.

XPOMOCOMHbIE HOMe3Hn YenoBeka.

Bones3Hu yenoseka, cBsA3aHHbIE C NATONIOrMen OpraHoOMAOB KIEeTKMU.

Peakuusa kneTok Ha BHeLLHWe BO3aencTeus. HapylweHna auddepeHUnpoBKM 1 OMyXoreBbIn pocT
KNeTKu.

AMonTo3 M HeKpo3: ABa anbTepHaTUBHbIX NyTU rmbenn kneTkn. LiuTonornyeckne npusHaku
rméenn KneTku.



Mpumep KOHTPONBbHO-U3MEpPUTENBLHOIroO MaTepuana
YTBEPXOAIO
3aBefyoLnn kadeapon reHeTmku,
LMTONOrMmM n GronHxeHepun
B.H. lNMonos

CneuuanbHocTb _ 30.05.01 MeduyuHckas buoxumusi
OucumnnnHa_ B1.6.20 Untonorus

dopma o6yyeHnss OuyHas

Bug koHTpons  Ok3ameH

Bug atrectaumm _ npomexyToyHas

KoHTponbHO-namepurtenbHbii matepuan Ne17
Mopdo-dyHKUMOHaNbHass opraHu3auma M TUMnbl SIM30COM, UX NpoucxoxaeHue. JIM3oCoMHble
6GonesHn HakonneHus.
M3meHeHusa kapuotmna 4enoBeka (XPOMOCOMHble ©onesHu), obycnoBneHHble naToNnornsiMm
Meno3sa.
HepacxoxgeHve nonoBbliX XpPOMOCOM Y MY)XYMHbI MPOUCXOAUT BO BTOPOM AefleHUn Menosa.
YKaxknte BO3MOXHbIE KAapMOTUMbl AEBOYEK U MANbYMKOB NPU CIIMAHMM aHOMasbHbIX NOMOBbLIX
KNeToK MY>XYMHbI C HOPMarnbHbIMW MOMOBBIMW KIETKaMM XEHLLMHBI.

lNpenogaBaTtenb O.C. MaLukuHa

KpuTtepumn oueHKu:
«OTNMYHO» BbICTABMNSAETCA CTYAEHTY, ECN OH pacKpbiBaeT BOMPOCHI Mo Teme GuneTta u otsevyaeT

Ha OONOJIHUTENbHbIE BOMPOCHI.

«XOpoLwlo» BbIiCTaBNAeTCA CTyAoeHTY, €C/in OH pacKpbiBaeT BOMNPOCHI ounerta, HO He OTBEYaAET Ha

HEeKOTOpble AONOJIHUTENIbHbIE BOMPOCHI.

«yooBneTBOpPUTESIBHO» BbICTABNAETCA CTYAEHTY, eCliu OH OTBeYaeT ounet no HaBoAALWMM

BOnpocamMm n HETOYHO OTBe4YaeT Ha AONONHUTEINbHbIE BOMPOCHI.

«HeyaOoBIeTBOPUTESIbHO» BbICTaBAETCA CTYAEHTY, €Cl OH HE pacCKpbiBaeT TEMbI NO BOMpPOCam

ouneta n He oTBeYaeT Ha AOMNOSHUTENbHbIE BOMpPOCHI.

19.3.2 TecTOBbIe 3agaHus
MpumepHasa cTpyKTypa TecTta

Bbi6pamb npaeusnbHble omeembl (OOUH UJTU HECKOJILKO)

1.

oo

B vHTepdasHoM agpe npoucxogat creaytowme npoueccol: 1. Bocnpon3BoacTBO reHeTUYeCcKom
nHpopmaumm (pennukaumna OHK); 2. TpaHckpynuus (CYMTbIBAHWE TFeHEeTUYecKor MHdopmauum c
OHK v cuHTes pasnnynbix Tunos PHK); 3. MNpoueccuHr (cospeBaHne NnepBUYHbIX TPAHCKpPUNTOB); 4.
TpaHcnaums (cuHTes 6enka)

OT 4ero 3aBMCUT KONUYECTBO SAPLILWEK B KNeTke: 1. OT KonnyecTsa NepPBUYHbIX NEpeTsXek; 2. oT
Konu4yecTBa BTOPUYHbIX NepeTskek; 3. OT obLwero Konmyectea XpoOMOCOM.

OcHoBHbIM 6enkoM xpomaTtuHa (OHIT) sBnsetca: 1) HermctoHoBble 6enku; 2) TUCTOHBI; 3)
dnbpunnuH; 4) HyKNEonuH.

Kakve npoueccbl NpoOMCXOASAT Mpu yvactum uHTepdasHbiXx xpomocom? 1. Pennukauus; 2.
TpaHckpunums; 3. PacnpegeneHune n nepeHoc reHeTUYEeCKoro maTepuarna B JOYepHMNE KNeTKu.
CKonbko ayToCcoM B XpPOMOCOMHOM Habope y venoseka: 1) 44; 2) 46; 3) 48

KTo BnepBble onpegenun KOMMYECTBO XPOMOCOM B COMaTtUYecKuMx (OUNMouaHbiX) KhneTkax
yenoseka? 1) T. WWBaHH 1 M. lWnengen; 2) Ix. Trio u A. NleeaH; 3) M. Mansnurn n H. 'pio; 4) XK.
Jlexen; 5) T. KacnepcoH

Kakon wmeton audpdepeHnansbHOro okpawunBaHWa MO3BONseT Adaxe B WHTepdhasHom aape
naoeHTndpuumposatb Y-xpomocomy? 1. T-meTog; 2. G-metog; 3. C-metog; 4. Q-meTtoa; 5. R-meTog.
C nomoLLblo Kakoro BelecTBa OCyLLEeCTBAT OCTAHOBKY MUTO3a M COKpalleHue XpOMOCOM Ans
n3y4yeHus kapuoTtmna venoseka? 1. dutoremarrnoTMHUHOM; 2. FemaTokcunuHoMm; 3. KonxmumHom;
4. T'MNOTOHMYECKNM PacTBOPOM.

XpOMOCOMbI C LEHTpOMepHbIM uHAekcom 45-49% cornacHo [eHBepckon Knaccudukauum
OTHOCATCA K rpynne: 1) MeTaueHTpuyeckux, 2) cybmeTaueHTpuyYeckunx, 3) akpoLeHTPUYECKNX



10. KntodyeBbiMn Genkamu, BOBMEYEHHbIMM B PErynsuuio KNeTOYHOro uukna, gasnatTtcsa: 1)6enku
UMKIMUHBI (CyC); 2) TMCTOHbI; 3) HeructoHoBble 6enku; 4) uMknuH-3aBucumble kuHasbl (cdk); 5)
Kacnasbl.

11.K 4yemy MOryT npuBECTU MHOrOKpaTHble payHabl pennukauum [OHK B uHTepdase 6es
nocnegylowero BCTYMMEHUA KMEeTKM B MUTO3 M pasgeneHuss xpomocom: 1. nonunnounauu; 2.
nonuteHuu; 3. AHeynnonguu.

12. Ha kneTKy nogencreoBanu npenapatamMu, BbidbiBalOWMMK paspylleHne 6enkos Ty6ynmHoB. Kakne
CTPYKTYpbl 1 npoueccbl Hapywatca? 1. MutoxoHgpum n cuHTe3 AT®; 2. Pubocombl M CUHTE3
Genka; 3. ObpasoBaHMe BepeTeHa AeNeHns U pacxoXaeHne XxpomMocom K nontocam; 4.Mnactmabl n
npouecc poTocMHTE3A.

13. Kakvne HapyLieHns MMTo3a MOryT MPUBECTU K HEKPATHOMY M3MEHEHUIO Y1CIia XPOMOCOM B KreTke?
1) oTcTaBaHuMe oOTOerbHbIX XPOMOCOM B aHadhase; 2) MOMHOe HepacxoXaeHue CeCcTPUHCKUX
XpomaTug B aHadase; 3) MoCThbl B aHadase; 4) HapyLleHue LMTOTOMUN.

14. AyTOCOMHbIE XPOMOCOMHbIE 60Me3HM (CMHAPOMBI) — 3TO 60M1e3HN, OOYCNOBMEHHbIE: 1)
N3MEHEHMEM YUCIa NI CTPYKTYPbl HEMNOMOBBLIX XPOMOCOM; 2) MU3MEHEHMEM YUCIIa UIN CTPYKTYPbI
MOMOBbLIX XpOMOCOM; 3) U3BMEHEHMEM KapuoTumna.

15. YkaxuTe XpoMOCOMHble 6onesHn YyenoBeka, OTHOCALLMECS K CUHAPOMaM, CBSA3aHHbIM C
N3MEHEHMAMN B CUCTEME MOSoBLIX Xpomocom: 1) CuHapom JayHa; 2) Cungpom LWepweBckoro-
TepHepa; 3) CuHapom KnanHdenbTtepa; 4) CuHgpowm lMNaTay

Cdenamb 3anucb JIOKanu3ayuu ceamMeHma Ha OugghepeHyuarbHO OKpauwleHHoU
XpoMoOcoMe Yesioeeka
1. Cpenante 3anuicb nokanusaumm CErMeHTa, €Cn OH Haxo4uTCs B NEPBOM CErMeHTe TpPeTbero
paroHa ANMHHOro nneYya nepBo XPOMOCOMbI
2. Cpenante 3anuCb nokanu3auum cerMeHTa, eCcnvu OH HaxoguTCA B NEepBOM CEerMeHTe BTOPOro
paroHa AnMHHOro nneya 17-n XxpoMoCOMb!.

Onpedenumsb 4ucno mesney rMosioeo020 XxpomMamuHa 6 uUHmMepghasHbix sidpax nrodel ¢
pasniuYHbIMU Kapuomunamu
1. Onpegenute, Kakoe YMCno Tenew, NOsI0BOro XpoMaTnHa MOXHO OBHapYXUTb B MHTEPdIA3HbIX
sapax Niogen co crnegywmnmm kapuotunamm: 46, XX; 48, XXXY.
2. OnpepenuTte, Kakoe YNCIO TeneL NofI0BOro XpomMaTuHa MOXHO OBHapPYXMTb B MHTEpPasHbIX
agpax nogen co cnegyowmmm kapyuotunamun: 46, XY; 47, XXX

Cdenamb 3akn4YeHue O B03MOXHOM Kapuomune uHOueudyyma (Hanucamb opmysny
kapuomuna)

1. Cpenante 3aknio4yeHMe O BO3MOXHOM KapuoTune WHAMBMAYYMA, WMELWero cnegywowme
OCOBEHHOCTU: (PEeHOTUN MYXCKOW, B MHTepasHbIX sapax COMaTUYECKUX KNEeTOK MMeeTCs OAHO
TenbLe NonoBoro XpomMaTtuHa ...

2. Cpenante 3akniyeHMe O BO3MOXHOM KapuoTune WHOUBMAYYMa, WMEIOLWEero crepylowme
0COBEHHOCTU: (DEHOTUM JKEHCKMNA, B MHTEpPdA3HbIX SApax COMaTUYECKMX KIETOK MONOBOM
XpOMaTWH OTCYTCTBYET

Modnucamb pucyHku
Cxema KneTo4Horo uukna Cxema CTPOEHNs1 MUTOTUYECKON XPOMOCOMBI,

(mognuwmTe BCe aTanbl) noanuLLnUTe BCE ee cocTaBnatowme
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Pa6oma c pucyHkoMm. Onpedennumsb Ha Kakol cmaduu Mumo3sa Haxodumcn KJiemka.
Kakow umdpoirt nokasaHa knetka Ha ctagum +
npodpasbl?

Kakon ungpon nokasaHa kneTka Ha ctagum
meTadasbl?

Kakol undpon nokasaHa kneTka Ha ctagum
aHadasb!?

Kakon ungpon nokasaHa kneTka Ha ctagum
Tenodasbl?

PR

Hdamb nucbMeHHbIU omeem
CKONMbKO XpOMOCOM B COMATUYECKUX (AUMNNOMAHBIX) KNeTKax YenoBeka?
CKONbKO XpOMOCOM B MOSOBbIX (ranfionaHbIX) KrneTkax yenoseka?
Hanvwwnte hopmyny HoOpmManbHOro KapuoTuna XXeHLLUMHbI
HanuwwuTe dopmyny HopManbHOro KapmoTmna My>KYuHbI

Pewumb cumyayuoHHyro 3adadvy
HepacxoxaeHne MonoBbIX XPOMOCOM Y MY>XYMHbI MPOUCXOAMT BO BTOPOM AENeHUN Melo3a.

YKaXknte BO3MOXHbIE KapnoTtunbl AgeBO4YEK N Malrib4MUKOB MpPU CITMAHU aHOMalbHbIX NOJ1OBbLIX KIEeTOK
MY>X4YMHbI C HOpMalibHbIMU NOJNTOBbIMWU KINEeTKaMU XXEHLUNHbI.

Kputepun oueHKu:
«OTMNYHO» BbICTABNAETCH CTYAEHTY, ecnv oH HabupaeT 75-100 % oT MakcmanbHO BO3MOXHOIO

Oanna 3a TecT.

«XOpOLLO» BbICTABMSETCA CTYAEHTY, ecrnv oH HabupaeT 50-74 % OT MakcMmarnbHO BO3MOXHOIO

6anna 3a TecT.

«YyOOBNETBOPUTENBHOY» BbICTABIAETCS CTYAEHTY, ecnu oH HabupaeT 30-49 % OT makcMmanbHO

BO3MOXHOro 6anna 3a TecT.

«HEey[ooBMNEeTBOPUTENBHO» BbICTABMNAETCA CTYAEHTY, ecrnn OH HabupaeT meHee 49 % % oT

MaKkcMmMmaribHO BO3MOXHOro 6anna 3a TecT.
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. 'amepeHne Mmkpockonnyecknx o6 beKToB.
13.

19.3.3 MNepeyeHb 3agaHMi AnNA yCTHOro onpoca
CeeToBasi MWKPOCKOMMSA: YCTPOMCTBO, TWMbl, ONTUYECKME [AaHHble, npaBuna paboTbl C
MUWKPOCKOMOM.
Cnocobbl  M3roToBneHus npenapatoB [Ans CBETOBOW  MuKpockonuu. OCHOBHble aTanbl
NPUroTOBMNEHMS NOCTOSIHHOMO NMCTONOMMYECKOro npenapara.
PaspewatoLias cnocobHOCTb MUKPOCKOMA.
MeToabl KOHTPaACcTUPOBaHUS B CBETOBOW MUKPOCKOMUN: pa3oBO-KOHTpACTHasa 1 onyopecLEeHTHas
MUKpOCKONWUA, MeTog HabnwgeHus B MNONSPM30BaHHOM CBeTe, MeTod TEMHOro mnons.
KoHbokanbHas MUKPOCKOMNKS.
Mcnonb3oBaHne LMGPOBLIX BuAeokamep ANA peructpauum mdobpaxeHun. MeTtoabl aHanvsa
N306paxeHns KNeTOYHbIX KyIbTyp.
MeToabl NPWXU3HEHHOrO MU3YYeHUs KrneTok. MeTon KneToyHbIX KynbTyp (in Vitro) n KneTo4YHou
NHXeHepum (rmbpramsaumm KnNeTok).
MeToabl ncCneaoBaHNA XMMNYECKOro cocTaBa U MeTabonuama KneTok.
LnTo- n ructoxmummyeckme metoapl.
M30ToNHbIN aHanu3 KNeTok 1 TkaHewn (MeToa aBTopagunorpadun).
dpakunoHMpoBaHme KNeTok (auddepeHumnanbHoe LEHTPUAYrMpoBaHue).
MeToabl KONMMYECTBEHHON OLEHKM KNETOYHbIX CTPYKTYP.

OneKTpoHHas MUKPOCKOMMS MPOCBEYMBAIOLLEr0 W CKaHMPYHOLLEro TUMOB (BO3MOXHOCTH,
YCTPOWCTBO, NPUHLMNbI paboTbl, TEXHMKA MUKPOCKONUPOBAHUS).

Ocob6eHHOCTM N3roTOBNEHNST MMKPONPenapaToB 4151 3NEeKTPOHHOW MUKPOCKOMUN.

MeraBonbTHasi 3NeKTPOHHAsH MUKPOCKOMMUSI.

MonekynsipHO-LMTOreHeTu4eckne metogbl XpomocomHoro aHanmsa (FISH — rubpuamnsauus,
crneKkTparnbHoe KapuoTunnpoBaHue n ap.).



KpuTepumn oueHKku:

«OTNINYHO» BbICTABISAETCS CTYAEHTY, ECINY OH OTBETUI HA NOCTABMNEHHbIN BOMNPOC NOMHOCTLIO.

«XOpOLUO» BbICTABNSETCS CTYOEHTY, €CN OH MpU OTBETE Ha BOMNPOC AOMYCTUIT HEKOTOpble
HETOYHOCTW.

«Y[AOBMNETBOPUTENBHO» BbLICTABMSAETCA CTYAEHTY, €CnM OH He TMOSIHOCTb0 OTBETUS Ha
NOCTaBMEHHbIN BOMPOC.

«HEeyOOBNETBOPUTENBHO» BbICTABMAETCA CTYAEHTY, €ClM OH He OTBETUN Ha MNOCTaBMeHHbIi
BOMpoOC.

19.3.4 Tembl pechepaToB
MpumepHble TeMbl pechepaToB:

UepThbl cxoAcTBa 1 pasnuyums B opraHusaumn U geneHnn npokapuoTUHecKnx n aykapmuoTUYecKnx

KNeToK.

CoBpeMeHHble MeToAbl N3y4EeHUSA CTPYKTYPbl U (PYHKLUMM KNETKW.

MeToabl KOHTPacTUPOBaHNS B CBETOBON MUKPOCKONUU. KoHdoKanbHaa MUKPOCKOMNNA.

MeToabl nsydeHns nokanusauum, AMHaAMUKN CUHTE3a U TpaHCNopTa BELLECTB B KreTKe.

CTBONOBbIE KNETKM M UX UCNOSb30BaHNe B buomeguumHe.

[MonoBon XpoMaTWUH U €ero UCNoNb3OBaHWe ANA OUArHOCTUKM Nofia M aHoManun B CUCTEME

NMONOBbIX XPOMOCOM.

MUTOXOHOPUN —«3HEPreTUYeckne CTtaHuMmy» Knetkn. bonesHn yenoBeka, CBsI3aHHbIE C

naTonornen MUTOXOHAPUN (MUTOXOHAPUAnNbHbIE BOMNE3HN).

JInsocombl (CTpoeHMe, XMMUYECKMIA COCTaB, PYyHKLMMK, TUMbI). JIN30COMHbIE BONE3HN HaKoNMEHMS.

CTpyKTYpHO-(PYHKUNOHANbHAA  OpraHu3aumMmM  XpOMOCOM Y MNPOKapuoT U dyKapuoT

(cpaBHUTENbHBIM aHanms). U3bbitoyHas [HK. VMcnonb3oBaHne MuKpocaTennmMTOB B Ka4vecTBe

MOJIEKYNSAPHBIX MapKepoB AN WAEHTUMUKALMM FIMYHOCTWN, YCTAHOBIEHUSA CTeneHu POACTBa U

Aap.

10. KapuoTtun yenoseka U MeTObl €ro N3yyeHusl.

11. XpoMocoMbl 4erioBeKka pasfnmMyaloTcsl MO  HacbIWEHHOCTU Koaupylowen (CTPYKTYpHOW) u
Hekogupytowen (n3bbiTouHon) OHK.

12. MonekynsapHo-uuToreHetTudeckne metoabl: ISH- n FISH- rmbpugunsauma (rmbpuamsaumsa in situ),
cnekTpanbHOe KapmoTUnMpoBaHue (XPOMOCOMHbBIN NANHTUHI) U UX UCNOMNb30BaHWe ANns N3y4yeHns
KapuoTuna YyenoBeka 1 JUarHOCTUKN HacneacTBEeHHbIX 3a0oneBaHuin.

13. KneTouHbIn uukn 1 ero perynauma. HapylweHus perynsaumm KneTovyHOro LMKa U OHKOreHes.

14. HapyweHns muto3a M ux nocnenctsus. [oHATME O nnouaHoCTM KneTok. [lonunnouvams wm
aHeynnonausa kak pesyrnbTaT HapyLLEeHUa pacxoxXaeHnss XpOMOCOM B aHadpase MuTo3a.

15. MukposgepHbIn  TeCT OyKKanbHOMO anuMTENMst POTOBOW MNOSMOCTU 4eroBeka AN OLUEHKU
KNeTOYHOro romeocTtasa opraHuama.

16. NameHeHnsa kapunoTtmna, obycrnoBreHHbIe NaTonoruaMm Merosa.

17. XpoMocoMHble BonesHn YenoBeka.

18. Peakuus KNneTok Ha BHELUHWE BO3AENCTBUSA.

19. ANonTo3 1 HEKPO3 — AiBa BapMaHTa KIIeTOYHOM CMEpPTH

ocogkrwn B

N
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Kputepun oueHKu:

«3a4YTEeHO» CTaBUTCA CTYAEHTY, €Cnv OH packpbin TeMy pedepaTa, onMpascb Ha COBPEMEHHbIE
nccnenoBaHuUd, B TEKCTE OTCYTCTBYIOT opdorpadmyeckne n CUHTaKCM4Yeckme OLWnBKKN, CTUITMCTUYECKMX
norpeLuHocTen, cobnogeHsl TpeboBaHnst K 0OPMIIEHNIO.

«He 3a4TEeHO» CTaBUTCS CTYAEHTY, ECNN OH HE pacKpbin TeMy pedepara.

19.4. MeToamyeckme martepuanbl, onpegensiowme npoueaypbl OUEHMBAHUA 3HAHUW, YMEHUN,
HaBbIKOB U (UNX) ONbITa AEATENIbHOCTU, XapaKTepuU3yroLwmux 3Tanbl hopMUpoBaHUS KOMNETEHLMN

OueHka 3HaHUI, YMEHUA U HaBbIKOB, XapakTepuayloLasa aTanbl (POpMUPOBaHUS KOMMNETEHLMIN B
pamKax n3y4yeHns ANCUUNinHbI, OCYLLEeCTBNSAETCH B XO4€e TEKYLLEN N NPOMEXYTOYHON aTTecTaumn.

Tekywlaa atrectaumnsa npoBoguTCA B COOTBETCTBUM C [lonoxeHmem O Tekyllen aTtrectaumm
obyyatowmxca no nporpamMaMm  Bbicwero obpasoBaHus  BopoHexckoro  rocygapCTBEHHOMO
yHUBepcuTeTa.

Tekylada aTTectaums npomssoauTca B popmax:

- YCTHOro onpoca (MHAMBMAYanbHbIA ONpPOC);

- MMCbMEHHBbIX paboT (nabopaTtopHble paboTbl, pedeparthbl).



- TeCcTupoBaHua (MpoBoAnUTCHA BMOYHO B TPU CPOKa MO Mepe NPOYTEHUs NeKuMri 1 nposBeneHns
nabopaTopHbIX 3aHATUA NO  onpeferieHHbIM TeMaM C WUCMNOfb30BaHWEM 3JNEKTPOHHOro y4ebHo-
METOLMNYECKOrO KomMmnnekca no ancumnnumHe «Untonorusay),
https://edu.vsu.ru/course/view.php?id=3173. TecTupoBaHue BkN4YaeT B cebs pasHOYpOBHEBbIE
3agaHusa  (BONPOCHI, PWUCYHKW, CUTYaLMOHHble 3adayun), MO3BONAWME §yylle OUEeHUTb 3HaHuSA
obGyvatowierocsa. [ina otBeTa Ha Bonpockl TpebyeTca 3HaHWe MaTepuana NekUMOHHbIX U nabopaTopHbIX
3aHATUI, a TaKkKe Matepuana, peKoMeH4OBaHHOro Af1s CaMOCTOoATENbHON paboThl.

dopmo MPOMEXYTOYHOW aTTecTauun 3HaHWUA, YMEHUM N HaBbLIKOB OOyYaloLUXCHA SBMSieTCs
ak3ameH. O6a3aTenbHbIM YCNOBMEM [OMycKa CTyAEHTOB K 3K3aMeHy SBNSAETCS BbIMNOSIHEHWE M cAaya
nabopaTopHbIX paboT, NONOXUTENbHbIE pPe3ynbTaThl TEKYLLEN aTTecTaunn (BbiNoNHEHNE nabopaTopHbIX
paboT 1 TECTOBbLIX 3a4aHui).

lMpomexyToyHas aTTectaums NPOBOAUTCS B COOTBETCTBUM C [1ONOXEHWEM O MPOMEXYTOYHOMN
aTTecTaumm obyyarLmxca no nporpamMmmam Bbicllero obpasoBaHus.

KOHTpOnbHO-M3MepuTenbHble MaTepuanbl MPOMEXYTOYHOW aTtTectauum BKNo4YalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSOLIMNE OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHWUA N CUTyaUMOHHbIE
3aja4un, No3BONSOLMNE OLLEHUTbL CTENEHb COOPMMPOBAHHOCTM YMEHWI N HABbLIKOB.

Mpn oueHVMBaHWM UCNONb3YIOTCHA KayeCTBEHHble LWKanbl OueHoK. Kputepum oueHuBaHus
npvBegeHbl BbILLe.



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

