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B npaktukyme mpeacTaBieHbl TEMbI U 00IMe TPeOOBaHUS K BBITTOJHEHUIO
7a00paToOpHBIX  3aJaHUM, CaMOCTOSTEIbHOW M  KOHTPOJIBHOW paboT 1o
muctutinHe  «lutonorusy. Ilpennaznadyenst st oOydarommxcsi MHctuTyTa

BeTepHHapHOﬁ MCOUIIMHBI U OMOTEXHOJOTHH 110 HaITpaBJICHUIO ITOATOTOBKH

06.03.01 buonorus.

VTBepxKI€HA W PEKOMEHIAOBAaHA K M3JIAHUI0 METOAUYECKONM KOMHUCCUEN
HNHcTuTyTa BEeTepUHAPHON MEIUIIMHBI U OMOTexHOioruu (mpotokos Ne 6 ot 14

suBaps 2026 1.).
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BBEJAEHUE

Jucrunmmaa [lutonorus mnpegHaszHadeHa i (GOpPMHpPOBAHUS 0a30BBIX
3HaHUM MO OMOJIOTHH KJIETKH Y CTYJCHTOB HaIlpaBJICHUsI MTOATOTOBKU OaKajaaBpOB
06.03.01 buomorust Ha OCHOBE KOMIIETEHTHOCTHOI'O OIX0/A.

B cooTBeTCcTBHH ¢ Ha3HAYEHUEM OCHOBHOM II€JIBIO JTUCIIMIIIMHEI SBISETCS
H3y4YeHHUE CTPYKTYpHOH M (PYHKIMOHAJBHOW OpraHu3alldd KIETOK Pa3HOro
MIPOUCXOXKICHUS, OTJCIBHBIX KJIETOYHBIX KOMITOHEHTOB, WX MPOUCXOXKICHUS WU
BOCITPOM3BEICHUS.

HUcxons w3 1end, B TIpoIEcCce U3YUYCHUS JUCIUIUIMHBI PEIIaroTCs
CJICYIOIINE 3a]1a4Hu:

- n3ydeHre MopdoyHKIIMOHATLHONW OpraHU3allid KIIETOK IMPOKAPHUOT M
DYKapUOT,  CICIUAIN3UPOBAHHBIX  KJIETOK, KJIETOYHBIX  KOMITQPTMEHTOB
(opranes), MEXaHU3MOB KJIETOYHOIO JAeNeHus U AU(PQPEepeHIUPOBKU B HOPME U
MaTOJIOTMH, 3HAYEHUS I[UTOJOTHHM IS TCOPETHUUYECKOM OHOJOTMM W B
MPAKTUICCKON JCSITCIIBHOCTH: MCIOJIB30BaHNE JAHHBIX IUTOJIOTHH B MEIUIIUHE,
CEJILCKOM XO03SIMCTBE, OMOTEXHOJIOTHH;

- OCBOCHHE METOJIOB MCCJIEIOBAHMS KJICTOK, KJIETOYHBIX KOMIIOHEHTOB;
METOJUK TIPUTOTOBJICHUS BPEMEHHBIX M TIOCTOSHHBIX TIpEmaparoB ¢ WX
MOCTICAYIOIITUM aHAJIM30M.

Hucuumnna «l{utonorus» HampabiieHa Ha (HOPMUPOBAHUE CIIOCOOHOCTHU
MPUMEHSATh 3HAHUS TPUHIIMIIOB CTPYKTYPHOU M (DYHKIIMOHATHHOW OpraHU3aINH
OMOJIOTUYECKUX OOBEKTOB, OCHOB KJIETOYHOW OpraHu3aldd OHOJOTHYECKHUX
OOBEKTOB,  COBPEMCHHBIC  JKCIEPHMCHTAIBHBIC  METOABI  pabOThl €
OMOJOTUYECKUMH OObEKTaMH B TIOJIEBBIX U TAOOPATOPHBIX yCIOBUSX.

B mpomecce ocBoenus aucummuiuabl - «l{utomorusy  oOyuaromuiics
BCTPETUTCS C OOJIBITUM KOJMYECTBOM TEPMHHOB, 3HAHHE KOTOPHIX HEOOXOIMMO
JUTs TIPaBWJIBHOTO TOHMMAaHUS 3TOM Hayku. Kpome TOro, 3HaHHE TEPMHHOB

00JIErYuT YCBOCHHE, a B JIAJIbHEHMIIIEM W HCHOJb30BaHUE 3HAHWUU MO OWOJIOTUU



KJIETKU B npaktuke. [loaTomy B mporecce pabOThl, OJE3HO BHIMMCHIBATh HOBBIN
TEPMHUH U J1aBaTh €My OOBSICHEHHE.

Marepuan AUCHUIUIMHBI IPEICTABIEH B 6 TEMaX U OXBATHIBAET OCHOBHBIE
HaIpaBJICHUsI OCHOB LuTosioruu. lIpenBapser paccMarpuBaeMble TEMBI BXOJHOM
KOHTPOJIb 3HaHWM oOyuaroumxcsi B (popmMe TeCTOBBIX 3agaHuil. B kaxmoil teme
JAIOTCA 3a/IaHMs], BBIIIOJIHSEMBIE B paMKax JIaDOpAaTOPHBIX pPabOT, a TaKxke
CaMOCTOATENIBHO. B KOHIE KaXIOM TEMbl NPHUBOIATCA BOIPOCH IS
CaMOCTOSITEJIBHOM pa0oThl. 3aBeplUAIOIUM MaTepUaoM SBJISIOTCS TECTOBBIE

3alaHuA 1JIs1 TCKYIICTO KOHTPOJIA.



BXOJHOM KOHTPOJIb 3HAHUM OBYYAIOIIUXCS

1. Kakas u3 cjielylomux 3yKapuoTH4eCKNUX KJIETOYHbIX CTPYKTYp He
conepxut AHK? (1 npasunvnviii omseem)

a) sS7po; 0) MUTOXOHJIPHUS; C) SH]IOMJIA3MAaTUYECKAs CETh; ') XJIOPOILJIACTHI.

2. lllepoxoBarasi 3HAOIIa3MATHYECKAS CeTh 3TO: (] npasuivHolll
omeem,)

a) BHYTPHUKJICTOYHAsT CHCTEMa MEMOpaHbl, K KOTOPOW MPUKPEIUITIOTCS
pubocoMbl; 0) BHYTPUKIETOUHAsE MeMOpaHa, K KOTOPOM MPUKPEIUISIIOTCS
MUKpPOTpPYOOUKH; C) MeMOpaHHasi CTPYKTypa, HalJeHHas B MHUTOXOHAPHUSX; T)
opraHesuia, KOTopas IpUCyTCTBYET TOJIBKO B KJIETKaX MPOKAPHUOT.

3. U3 kakoil opraHesibl ()OPMHUPYHOTCH JHU30COMBI? (I npasunvHbil
omeem,)

a) TJIAJKOW »DHJIOIUIa3MaTU4Yeckod cetu; ©0) ammaparta [oiabmxu; c)
IIEPOXOBATON SHOTUIA3MATUYECKOM CETH; T) siApa.

4. Yro U3 NepPeYMCIEeHHOr0 HUKe IMpeacTaBjsger  co0ou
(pyHaaMeHTAIbHOE pa3iuyue MeXKIY PACTUTEIbLHBIMM W KUBOTHBIMHU
KkjaeTkaMu? (1 npasunvrulii omeem)

a) pacTUTENbHbIE KJIETKU HE HMMEIOT MUTOXOHJPHI; 0) pacTUTEIbHBIC
KJICTKM HE UMEIOT amnmnapata [OoJbIku; B) pACTUTEIbHBIE KJIETKH HMEIOT
KJIETOUYHYIO CT€HKY; I') pACTUTEIbHBIE KIETKH HE UMEIOT JTU30COM.

5. UT0 OTHOCHTCH K OCHOBHBIM I0JIOKEHUAM COBPEMEHHOM KJIETOYHOMI
TEOPHUM: (3 NPABUILHLIX OMEema)

a) KJIETKa - OCHOBHAs CTPYKTYpHO-(YHKIIMOHAJIbHAs W TEHETHYeCKas
CIVHMIIA >KUBOTO; O) KIETKM BCEX OPraHU3MOB CXOJHBI II0 CTPOCHHUIO,
XUMUYECKOMY  COCTaBy W OTJIMYAIOTCA  MPOSIBIEHUSMU  IPOILIECCOB
KU3HENICATCIIbHOCTH; B) HOBBIC KIETKH OOpa3ylOTCs B pPE3yibTaTe JICICHHUS
MCXOJIHOM KJIETKH; T') HOBbIE KJIETKH 00pa3ylOTCsl U3 HEKJIETOYHOTO BEILECTBA; 1)

KJICTKX MHOTI'OKJICTOYHBIX OPTaHU3MOB CIICHUAIIM3UPOBAHEBI U 06pa3y}0T TKaHH.



6. K HekyeTouHbIM ¢opMaM KM3HHM OTHOCATCHA: (2 NpasUIbHbIX
omeema)

a) rpuObl M JUIIAHHUKHU; 0) OaKTepUH U BUPYCHI; B) BUPYCHI; T') BOJOPOCIIH
u O6aktepuodaru; 1) 6akrepuodard.

7. OcHOBHbIE THUIIBI /IeJIeHUS] KJIETOK dYKapHoT: (I npasunvhbiii omeen)

a) MUTO3 U aMHuTO3; 0) MOYKOBAaHHWE U MHUTO3; B) ME€H0O3 U MOUYKOBAHUE; T)
aMHUTO3, MUTO3 M MEH03; ) TOYKOBAaHUE U (PparMeHTAaLIUA.

8. MuT03 — 3T0 JejieHne KJIETOK: (2 npasuibHblx omeema)

a) TOJIOBBIX; 0) COMAaTUYECKHX; B) TaMETOTOHUH; ') KJIETOK OIyXOJe; 1)
KJIETOK PET€HEPUPYIOIINX TKAHEH.

9. OnTnyeckass CHCTEeMa MHMKPOCKONAa BKJIKYAeT: (3 npasuibHuix
omeema)

a) TyOyc; 0) KOHJEHCOD; B) 3€pKaJio; ') OOBEKTUB; 1) OKYJISP.

10. SAapo B kieTKe BbINOJIHAET PYHKIUIO: (I npasuibHbulli omeent)

a) cunte3a AT®; 0) cuHTE3a TIJIMKOTE€HA; B) PEryJSILHUH KIETOYHOU
MPOHUIIAEMOCTH; T) aKTUBalMU (EPMEHTOB; J) XpaHCHUS U peaTu3aluu
reHeTu4YecKo nHhopMaIuu.

11. MuTtoxoHapum o0ecnieduBAIOT B KJIeTKe: (1 npaguivHull omeem)

a) aHadpOOHBIN TIIMKOJIN3; 0) BEIPAOOTKY CEKpeTa; B) JAerpajaiuio OCIKoB;
r) cunte3 AT®; 1) AeTOKCUKaLHUIO.

12. DjemMeHTapHOW CTPYKTYPHOH HW (YHKUMOHAJIBHOM eIUHMLE
OpraHM3alMM KUBOIO SIBJIsIeTCH... (I npasunvHblii omeem)

a) KJeTKa; 0) siIpo; B) TKaHb; I') OEJIOK.

13. B 3ykapuoTH4YecKOil KJIeTKe ...... coaepxkatr moJuekyay JTHK. (/
NPABUTILHBLIL OMEem,)

a) cgpepocoMbl; 0) MUTOXOHAPUHU; B) PUOOCOMBI; T') JTU30COMBI.

14. CkoJbKO JHMINHAHBIX CJOCB B HAPY:KHOH INIa3MAaTH4eCKOM

MeMOpane? (I npasunvublil omeem)



a)4;0)3;8)2;1) 5.

15. B ocHoBe padoThHI caMbIX MEPBbIX MUKPOCKOIIOB /1151 H300paKeHus
00beKTOB ObLI0 HCNOJIL30BaAHME: (I npasunrbHbIL Omeent)

a) BBICOKOU DHEPTUM IMy4Ka 3JIEKTPOHOB; 0) MEKATOMHbBIE CUJIBI; B) HU3KOH
DHEPIUU ITyYKa 3JIEKTPOHOB; T') CBETA.

16. Kakoii u3 mnoJucaxapuioB SABJSIETCS BaKHbBIM KOMIIOHEHTOM
KJIETOYHOM CTEeHKHU pacTeHuii? (I npasunvuwiii omeem)

a) XUTUH; 0) MENTHIOTIIMKAH; B) MEJITI003a; T) MyPEHH; /1) XOJECTEPHH.

17. K BKIIOYEHHAM KJIETKH OTHOCSITCS ... (I npasunvhslii omeent)

a) ogHOMEMOpaHHbIE OpraHeUlbl; 0) >KUp, IJIMKOTEH, TPaHyJbl CEKpeTa,
HEKOTOPBIE TUTMEHTHI; B) JTU30COMBI; T') pUOOCOMBI.

18. Uro u3 mepeuymceHHOr0 He SABJSETCH KJETKOW? (I npasunvHulll
omeem,)

a) Oaktepus, 0) amEOa, B) cnepmuii, r) BUpYC.

19. PacTuTesibHasl KJIETKA MMeeT KJIETOYHbIE CTPYKTYPbI, KOTOPbIE He
npeACTABJIEHBI Y (KUBOTHBIX: (I npagunbHulil omeem)

a) MUTOXOHJPHH, XJIOPOIIACTBI, 0) KJIeTOuHas MeMOpaHa, KJIETOYHAs
CTCHKA; B) XJIOPOIUIACTHI, KIIETOYHAS CTEHKA; T') XJIOPOTUIACTHI, SIIPO.

20. KakoBa mnoc/ie10BaTeJLHOCTh CTAAUil MUTO3a: (I npasuivHblil
omeem,)

a) mpodaza, Tenodasza, anadaza, meradaza, untepdaza; 0) Mmeradasa,
npodasza, tenmodasa, anadaza; B) umHTepdasza, mpodasza, meradasza, anadasa,

tenodasa; r) npodasa, Mmeradasa, anadasa, Terodasa.

Kpurepuu oueHku
ITokazareneM MPOXOXKAEHUS BXOJTHOTO KOHTPOJST OOyHarOUTUMCSI SIBISIETCS

MIPOLIEHT PABUJIBHO BBITIOJHEHHBIX 3aJaHUI, KOTOPBII COCTABIIsAET HE MeHee 600.



PA3JIEJI 1. METOIbI HCCJIEJOBAHUSA KIETOK
TEMA 1. OCHOBHBIE IIPUHEMBI PABOTHI C MUKPOCKOIIOM

1.1. Ilpasuna pabomot 6 nadopamopuu

K pabote B ki1eTOYHOM 1a00paTOpUu AOMYCKAIOTCS OaKanaBpbl, MPOLLIEAINE
MHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH.

PaGorate B 5abopaTopuu HEOOXOAUMO B OeloM XanaTe. 3alperaercs
IPUHUMATh B J1a0OpaTOPUM MHILEBBIE MPOAYKTHI, MUTh BOAY M3 XUMHUYECKOU
MOCY/IbI.

Ilepen paboToil cieayer MNPOBEPUTh MCIPABHOCTh BCEX MNPUOOPOB.
3anpemiaercs padoTath ¢ pa3OUTON MOCYJOW, MOJB30BAaTHCS PEAKTUBAMU U3
0aHOK 0€3 3THKETOK.

[TpurotoBneHHbIE pPacTBOPbl HEOOXOAMMO MEpelIuBaTb B COCYIbl C
HAJTUCSMHU.

Hene3st  octaBiste 0€3 MNpPUCMOTpa  BKIIOYEHHBIE  MOpUOOPBl U
AIIEKTPOOOOPYI0BAHUE.

PaboTtath C neTy4MMH M SIIOBUTBIMH BEIIECTBAMH MOKHO TOJBKO IOA
BBITSDKKOW. JlJIsi OTMEpHMBaHMS KHUCJIOT, IIEJIOYEH M SIOBUTBIX PEAKTUBOB
HEOOXOMMO UCIOJIB30BaTh IIMIIMHAPHI.

CnuBaTh KHUCIIbIE U IIETOYHBIE PEAKTHBBI B PAKOBUHY MOKHO TOJIBKO IOCIIE
VX HEUTpAIU3aLUU.

Tymute OroHb MpPU 3aropaHUM JIETKO BOCIUIAMEHSIOMIMXCA SKUAKOCTEH
HY>KHO YTJIEKUCIOTHBIM OTHETYUIUTENEM, TECKOM MUJTU KOIIMOM.

[Tpu 3aropaHuu MpPOBOJOB CJIENYyET HEMEIJIEHHO UX 00ECTOYUTh, TYLIUThH

OI'OHb YI'JICKUCJIOTHBIM OTHCTYHIUTCIICM.

1.2. IIpaBuia padoThbl ¢ MUKPOCKOIIOM

Mukpockon 10KeH ObITh YCTAaHOBIICH HA CTOJIE TAKUM 00pa3oM, 4TOOBI 3a

HUM OBLIO Y10OHO U KOMGOPTHO padoTarh 0e3 HanpsKkeHuss. MUKpOCKOM clieyeT



pacmoyIoKUTh ONM3KO K Kparo CTojla TakK, YTOOBbI OKYyJApBI pacroliarajuch Ha
YPOBHE Kpasl CTOJIa.

BricoTa cTyna momxHa OBITH MTO0OpaHa TaKUM 00pa3oM, YTOOBI OKYJISPHI
pacroiarajifch 4yTh BBIIIE€ YPOBHS IV1a3 JIJISl TOTO, YTOOBI MOKHO ObLIO CMOTPETh
HE HAKJIOHSSCh.

Ba)xHO HAaCTpOUTH MepeMeIEeHnEe KOOPIUNHATHOIO CTOJMKA MO OCsAM X U Y
TaK, 4YTOOBI TEpPEMEIICHHE OCYUIECTBISUIOCh NPU HOPMAIBHOM YCWJIMH, HE
CJIMILIKOM JIETKO U HE CJIMILKOM TYTO.

Oxky1sippl OBIBAIOT JIBYX THUIIOB - C PETyIMpOBKOM wim 6e3 TakoBoil. Kax
IPABUJIO, MUKPOCKOI KOMILJIEKTYETCSl OKyJsipaMu oboux Tunos. IIpennonoxum,
YTO JIEBBIM OKYJIIp UMEET PEryJupOBKY, & IpPaBblil OKyJsAp - 0€3 peryaupoBKH.
YcTaHoBUTE OKYJISIp C PEryJIMPOBKON B HEUTPAJIbHOE IMOJIOKEHUE (METKa MPOTUB
pucku 0). 3akpoiTe JEeBbI I1a3 U C MOMOIIBI0 MHUKPOBHUHTOB C(OKYyCHpYUTE
M300pakeHUE B MPABOM IVIa3zy. 3aTeM 3aKpOWTe MpaBblil mIa3 u choKycupyinrte
n300pakeHUE B JIEBOM IVIa3y C MOMOILBIO BPALIECHUsS KOJbIa HACTPOIKHU JIEBOTO
okyssipa. [locie atoro nzobpaxkenue OyaeT OAMHAKOBO KOM(OPTHO BUAHO JIBYyMS
r1a3aMH.

[Ipu pabore ¢ 00BEKTUBAMH C MAJIBIM YBEIMYEHHEM yOpaTh CUIbHBIN CBET
MOXXHO pa3HbIMU MyTIMU. MOXHO YMEHBIIUTH Auadparmy, JuOO yMEHBIIUTH
Hakanm jamnbl. OIHAKO TPU ITOM H300pakeHHe MpuodperaeT OoJiee KENTHIH
OTTEHOK, TaK KaK YMEHBIIIA€TCs 1IBETOBasl TeMIieparypa Jjamisbl. Jpyroi cnocod
COCTOUT B TOM, YTOOBI HCIOJIb30BaTh HEUTpajbHBIM QuibTp. B »TOM Cciyuae
CBETOBOM ITOTOK YMEHBIIUTCS, a LIBETOBAs TEMIIEpaTypa JIaMIIbl HE U3MEHUTCH.
MoxHO HCHONB30BaTh HA0Op HEUTpaIbHBIX (QWIBTPOB C  Pa3IUYHBIMU
k03 dUIMEeHTaMU TOTJIONMICHUS, U OJWH pa3 BbIOpaTh TaKOW (GUILTP, KOTOPHIN
HauOosee ynooeH 11t paboThI.

[Ipu pabore c mpenaparamu, Uisi KOTOPBIX LBET HE OCOOEHHO Ba)KEH
(HarpuMep, XpOMOCOMBI) MCIIOJIb30BAHUE CUHETO (PHIIBTPA MO3BOJIAET MOBBICUTH

pa3peuarolyo CiocCOOHOCTh MUKPOCKOIA U YAYUYIIUTh Ka4eCTBO M300paxeHUs.



DT0 O0O0BACHAETCS TEM, YTO pa3pelaroiias CHOCOOHOCTh ONTUKH 3aBUCUT OT
JUTMHBI BOJIHBI TIA/IAIOIIETO CBETa. Y CHMHETo CBETa JIJIMHA BOJHBI 00Jiee KOpOTKasl,
U paspeliaronias CnocoOHOCTh 00Jiee BhICOKAs!.

He kacaiirecy 11H3 00BEKTUBOB MajbllaMu. B cinydae kacaHusi oObeKTHBA
TIIATEIBHO MPOTPUTE OOBEKTHB MSTKOM caneTKOW M YUCTHIM CIIUPTOM. Tak ke
HE JIOMyCKAalTe 3arpsA3HEHUs] MACISIHBIX OOBEKTMBOB OCTaTKaMHU Maclla U
00s13aTebHO MPOTUPANTE UX TIOCIIe PAOOTHI.

Jlns ycraHoBku ocBenieHus no Kemepy ciemyeT caenars Clenyrollee.
VYcraHoBuTe OOBEKTHB CpeaHEro yBeiauwdeHus, Hampumep, 10x wm 20X,
KOHJICHCOpP B KpailiHee BepxHee MoioxkeHue. C IMOMOIIBI0 MaKpOBHUHTOB
chokycupyiiTe u30o0pakeHHe Tmpenapara. 3aKpoWTe TMOJeByl0 auadparmy
(pacnonaraercs BHU3Y). IlyreM mnepemelieHuss KOHJEHCOpa BHHU3 U BBEpX
YCTAHOBUTE pE3KHUil Kpail moneBoil auadparmbl. C MOMOIIBIO PETYIUPOBOYHBIX
BUHTOB YCTAaHOBHUTE KOHJIEHCOp B cepeauHy mnoisd. OTKpoiTe MOJIEeBYIO
nuadparmy 70 Hapy>KHOTO Kpasi MOJIsl 3pEHUsL.

JI1st mosrydeHHsl KaueCTBEHHOIo M300paXKeHUil He0OX0IUMO HCIIONIb30BaTh
KaueCTBEHHbIE NPEIMETHbIEC U MOKPOBHBIE cTekJa. JlJii 0ObEKTUBOB ¢ OOJBLION
arnepTypodl OYE€Hb BaXXHO, YTOOBI TOKPOBHOE CTEKJIO HUMENO CTaHAAPTHYIO
tonmuHy - 0,17 mm. Eciu Ha oObekTuBe mmeetcs Haanuch 0,17, 3HaYUT OH
paccuuTaH Ha paboTy C MOKPOBHBIM cTekiioM. Eciam Bbl 00bIHO paboTaere ¢
oowekTrBOoM 40x (0,17) 6€3 MOKpOBHOTO CTEKIa (HAMpUMEP - FeMaTOJOTHUYECKUE
npenaparel) - MPOCTO TIOMECTUTE Ha NPEIMETHOE CTEKJIO IOKPOBHOE,
n300pakeHHe JOKHO CYIIECTBEHHO YIIyUIIUThCS.

Heobxoanmo otapixars 3 MUHYTHI uepe3 Kaxibie 30 MunyT pabotsl. [Tocre
paboTBl ¢ MHKPOCKOTIOM BBIKJIFOUMTE OCBETUTEIb U HAKPONTE MHKPOCKOI
yexjaoM. Ecnmm wucmonp3oBaayd  MaciasHble OOBEKTHBBI, TO HEOOXOAUMO WX
OYUCTUTH OT OCTAaTKOB MMMEpPCHOHHOTO Maciia C MOMOIIbIO ATHJIOBOTO CIHUPTA,

HaHECEHHOTO Ha (uIaHeNeBYyIO caldeTKy.

3amanue 1. M3yuuB yCTpOWCTBO CBETOBOIO MHUKPOCKOIA, BIIMIIHWTE B



TaOJIUIly OIpENeNieHUusT TEPMUHOB,

MUKPOCKOIIA.

XapaKTEepU3YIOIIMX YCTPOUCTBO M paboTy

Tepmun

YBenmnueHue

Omnpenenenue

Paspemaromniast cnocoOHOCTb

PaGouas qucranus

[y6una M300pakaeMoro
MPOCTPAHCTBA

[Ipenen paspemenus

Konnencop

OO0ObEKTUB

TyOyc

Oxkymsp

OOBEKTHB UMMEPCUOHHBIN

3apanue 2. Ha puc. 1 npencraBieHO cXeMaTHUUeCKOE€ M300pakKe€HUE CBETOBOTO




MUKPOCKOIIA. Brmmure o603HaueHus gacten MHUKPOCKOIIA.

Puc. 1. YcTpolicTBO CBETOBOTO MUKPOCKOIIA.

3apanme 3. VYikaxuTe B TaOMUIC MPUHIMIHAIBHBIC OTIMYUS DJIEKTPOHHOTO
MHKPOCKONAa OT CBETOBOIO IO CIEAYIOIIMM [apaMeTpaM: pa3peliaronas
CIIOCOOHOCTh, WMCTOYHHMK W3JIyUYEHUS, HCIOIb3yeMble JIMH3BI, BO3MOXKHOCTHU

HN3YHUCHUA CTPOCHUA U OpraHU3allun KJICTOK.



CBeToBOII MEKPOCKON

JIEKTPOHHBII

MHKPOCKOT

IIapamerpsl cpaBHeHHS

KoHTposbHBIE BONIPOCHI

1. B ocHOBe pabOThl CaMbIX NEPBBIX MHUKPOCKOIOB I M300paKeHUs

00BEKTOB OBLIIO UCITOJIB30BAHUE:

a) BBICOKOM PHEPTUU MydyKa dJIEKTPOHOB; 0) MEKATOMHBIEC CUJIbI; B) HU3KOM

SHEPIUM IMy4YKa 3JIEKTPOHOB; I') CBETA.

2. Ilepeuncnure OCHOBHBIC MPaBUia PaOOTHI CO CBETOBBIM MUKPOCKOTIOM U

JTYTIOHN.

3. Buasl MUKpPOCKOITMYECKUX UCCASAOBAaHUN B OMOIOTHH U MEIULIMHE.




TEMA 2. KJUIETKA - 3JIEMEHTAPHAS EJUHUIIA ) KUBOT'O

3aganme 1. Ilepeuuncnure

yKapuoTaMu

OCHOBHBIC pa3iduusa MCXKIAY IIpOo- H

[TapameTpsl /
CBOICTBA

IIpoxaproTsl

DyKapuoThl

3amanue 2. IlpuBenure mnpuMepbl THUIOB KIETOK, OTHOCSILIUXCS K

CJHEAYIOLIUM TPYIIIaMm:

MuUTOTHYECKHU KOMIIETCHTHBIC

IlocTmMuTOTHYECKHUE




3aganue 3. V3yuurte BHIBI CTBOJOBBIX KJIETOK, WX XapaKTCPUCTUKUA U
3HAYEHUE. 3aMOHUTE TAOIUILY (camocmosmenvHas paboma).

Buapsl cTBOIOBBIX XapaxkTepucTuKa 3HaueHue
KJIETOK

TOTUNOTEHTHBIC

[LmroponnoTeHTHBIE

MYJIBTI/IHOTCHTHBIG

VYHUIIOTEHTHERIE

KoHTpoJibHBIE BONIPOCHI
1. Yto nexxut B ocHOBE (POPMHUPOBAHUS PA3HBIX (PEHOTUIIOB KIIETOK?
2. Kakue popmbl KJIETOK BaM U3BECTHBI?
3. Yto coboit mpeacTaBIsseT MEKKICTOUHOES BEIIECTBO?
4. Yto sBNIAETCS XapaKTEPHBIM JJIsI KJIETOK HEPBHOW TKaHU?
5. UTto sIBAsieTCS XapaKTePHBIM JIJIs1 KIIETOK COCTMHUTEIbHON TKaHU?
6. Uto sBIIsI€TCA XapaKTEPHBIM JUIS KJIETOK 3MHUTEINAIbHON TKaHU?

7. UTo sIBNSIETCS XapaKTEPHBIM JJIs1 KIIETOK MBIIIIEYHOW TKaHU?



TEMA 3. HUTOJTOI'MYECKHUE METOAbI UCCJIEJIOBAHUA KJIETOK

33[[3HI/IC 1. HSY‘II/IB OCHOBHBIC HCJIM HCCIICAOBAHWA W IIPUHIUIILI

OTHUX IHUTOJJOI'MYCCKUX MCTOAOB UCCIICAOBAHNA, HaﬁTe HM XapaKTCPUCTUKY.

Ha3zBanue Heanb Hpunuun
BuranpHas
MHUKPOCKOTIHS

Mukpockonus
(UKCUPOBAaHHBIX
KJIETOK
HuroporomeTpus

Panuoasrorpadus

KynsrusupoBanue
KJIETOK

['uGpunnzanus
COMATUYECKHUX
KJIETOK

DIIEKTPOHHAS
MUKPOCKOTIHS

3ananue 2. M3yunre TEXHOJOTMIO NPUTOTOBICHHS MOCTOSHHBIX
IpenaparoB KIETOK KPOBH >KMBOTHBIX. 3alMIIMTE OCHOBHBIE J3Tambl U HX

IIOCJICAOBATCIBbHOCTD.



3apanue 3. IlpencraBpTe B Tabnuile KilacCU(PUKALMIO OPraHUYECKHUX

KPacCUTEJIEH U UX CBOMCTBA.

I'pynna Kpacureis CBoiicTBa OxpamuBaemasi
KpacureJiei CTPYKTYpa
KJICTKH

3apanue 3. IIpoananu3upyuTe OKpaIIEHHBIM MNpenapar KIECTOK KpPOBH
KUBOTHBIX C TOMOIIBI0 MHUKpPOCKOMNa, OTpaldaThiBasi HaBBIKA TNEepexofa C
MHUKPOCKOIIUU O00BEKTa MPU MajOM YBEIMYEHUH Ha MUKPOCKOMHUIO 00BbEKTa Ipu

OO0JIBIIOM YBEIMYEHUU.

3ananue 4. Ha npenapare Ma3ka KpoBH BHJHA KPYIHas Kpymias KIIETKa,
[UTOIUIa3Ma OKpamieHa ciabo 0a30(uiabHO, HE CONEPXKHUT ClenuPpUIecKon

3€pHUCTOCTH, SAPO CBETI0E, 0000BUIHON (hopMbl. HazoBuTe 3Ty KIETKY?

KoHTposbHbIE BONIPOCHI
1. Kakum cnocoOoM BBISBISIOT CHEHU(PUUECKHE MaKpPOMOJEKYlIbl B
KJieTke?
2. B yeM 3aKIIIO4aroTCs pasiinuvs MEXAY BPEMEHHBIMU U IOCTOSHHBIMU
LUTOJIOTUYECKUMU pernapaTamu’?

3. B opranusm denoBeka BBEACH UyKepoaHbIi Oenok. Kakue KieTku KpoBu




o0ecreynBaloT UMMYHOJIOTHYECKU OTBET?
4. W3BecTHO, YTO AMAMETP DBPUTPOLMTOB paBeH 7-8 MkM. Moryt i
SPUTPOLIUTHL MPOXOJUTH YEPE3 COCYAbl C JAUAMETPOM MEHBIIUM, YE€M HX

COOCTBEHHBIN: €CIIH Aa, TO IIoYEMYy,; C€CJIIN HCT, TO HO‘IGMY?



PA3JIEJI 2. CTPOEHME U ®YHKIUU KJIETOK 1 KJNIETOYHBIX
CTPYKTYP

TEMA 4. CTPOEHUE U ®YHKIIUU KJIETOK
3aganue 1. [IpencraBbTe Ha cxeMe KJIACCU(PUKALIUIO KIIETOYHBIX OpraHell.

I
H
H

3aganue 2. ComiacHoO (PyHKIIMOHATBLHOM KJaccUUKAIUU OEJIKOB
MeMOpaHbl OXapaKTEPU3yUTe UX HA3HAYCHHE.

Bbeaku Hasnauenue

CrpykrypHbI€

benku-penentopsl
benku-kanansl

benku-gacocel

benku-pepmenTo




3ananue 3. YcTaHOBUTE TN KJIETKU U MOAIIMUIIUTE €€ COCTABHBIE YaCTH.

0)



3aganme 4. VkaxuTe, Kakue OpraHesibl

MCPCUNCICHHBIX ITPOOCCCaAX

KIICTKK  Y4aCTBYIOT

B

IMpoueccol

CuHTE3 UIKUI0B, XOJeCTepUHA
CuHTe3 DIMKOTeHa
JleTokcuKaIus siioB

JlenoHUpOBaHKE NOHOB (KaJbIIHS, XJIOpa U
T.J.)
Cunre3 6€JKOB Ha KCTIOPT

CunTtes 0eIKOB

Oprasnesuibl

HakormuieHne ceKpeTopHbIX NPOAYKTOB

CuHTe3 nonucaxapuion

Vuyactue B BBIBEACHHUHN CCKPCTOB

OG6pazoBaHue JIU30COM

O06e3BpexuBanue OakTepuit
O0e3BpeKrBaHUE TTEPEKUCEH

dopMUPOBAHUE ONIOPHO-ABUTATEIIBHOTO
anrapara KJIeTKu

[IpeoOpazoBaHue SHEPTUU U 3aacaHue e¢ B

Buae ATO

dopmMHpOBaHUE BEpeTEHA JICJICHUS

dopMHUPOBAHUE ITUTOCKEETA KIETKH




3aganme 5. Buecure B Tabmuiy MHQOpPMAnMIO O THUIAX, CBOWCTBaX H
(GYHKIMSIX CTPYKTYPHBIX 3JIEMEHTOB IIUTOCKEJIETA (camocmosamenvhas paboma).

Tun CTpyKTypHBIA CaoiicTBa OyHKIUHU
0enok CTPYKTYPHOIO CTPYKTYPHOIO
DIIEMEHTA DIIEMEHTA

3apnanme 6. Buecute B Tabmuuy uHGOPMALMIO O MapKepax OCHOBHBIX
KJIETOYHBIX OpTaHesll (CamMocmosmenbHas paboma,).

Opranesna Mapkep
(BelecTBO, XapaKTEePHOE sl 3TOM OpPraHesJIbl)
SAnpo
Pubocoma
MuToxoHapust

Anmnapat ['onbxu

DHIoImIa3MaTHYeC-
KU PETUKYJIYM

I1asmarnueckasa
MeMOpaHa

JInzocoma
[Tepoxcucoma

[uTo301b

[luTockenmer




3ananue 7. [laiiTe

(camocmosamenvuas paboma).

Tun MEKKJIECTOYHBIX
KOHTAKTOB

XapaKTePUCTUKY

DOyHKIUU

MCKKICTOYHBIX KOHTAKTOB

lee BCTPECYAKOTCHA

[i1oTHBIE WM 3anUpPArOIINE
KOHTAKThI

AI[FGBI/IOHHBIC KOHTAKTBhI

JlecMocombl

[Tomynecmocomsl

[[leneBbIC KOHTAKTHI

CuHaricel

3anaHne 8. H3y‘IHTB OCMOTHYCCKUC ABJICHHUA B ) KNBOTHBIX KJICTKaX.

Karmnro kposu uyenoBeka nomecture B 0,9% p-p NaCl (u3oroHmueckas
b

cpena), mpu yBeIWYEHUU OObEKTUBa MHMKpockomna x40 HaOmromaiTe cOCTOsSHUE

SpUTPOOUTOB B COCTOAHUHU Typropa.

3apucyiite (GopMy DSPUTPOIUTOB B

n3otoHnyeckor cpene. Karuro kpoBu uyenoBeka momectute B 5% p-p NaCl

(rumepToHUYECKas cpeAa), NpH yBEIMYEHHH OOBEeKTHBa MHUKpockona x40

HaOoaiTe M3MEHEHHE (POPMBI DPUTPOIUTOB. 3apUCYTE POPMY IPUTPOIIMTOB B

TUIIEPTOHUYECKOU CPELIE.




3apanme 9. OxapakrtepusyiWTe MEXaHU3Mbl [ACCUBHOTO M AaKTUBHOIO

TpaHCIOPTa, IPUBEAUTE IPUMEPBI.

ITaccuBHBIN TPAHCIIOPT AKTHBHBIA TPAHCIIOPT

npumep npuMep

npumep npumep




3aganue 10. OTMeTrbTe Ha PHUCYHKE HA3BAHHE THUIIOB ITy3bIPHKOBOTO

TPaHCIIOPTA BELIECTB.

Breknerounas cpeaa

BuyTpuknerou
Had cpena

KounTposbHbIe BOpochl

1. B ueM 3akiiodaroTcs OTIMYUS OWOIOTHYECKUX MEMOpaH pas3HbIX
KJIETOK?

2. Ha3oBUTE TUITBI MEKKJIETOUHBIX KOHTAKTOB.

3. Uro Takoe (aromuTo3 u MUHOIUTO3?

4. Yto Takoe opraneiibi? PacckaxuTe 00 MX KiaccupUKaIuu.

5. Pacckaxute o cTpoeHUM Komiuiekca [oibIKu U ero (QpyHKIHOHAIBHOM
3HAUYCHUHU.

6. KakoBel cTpoeHue 1 GyHKIMH dHA0IIa3MaTHIYEeCKON ceTu?

7. Kakyto ()yHKIIUIO BBITIOJIHSIOT MUTOXOHIPUH ?

8. KakoBbl cTpoeHue U (PyHKIIUH IEPOKCUCOM?

9. Uto 06111€T0 B CTPOEHUHU KJIETOYHOTO IIEHTPA, PECHUYEK U KTy TUKOB?

10. Yro Takoe BriroueHus? [lepeuncnure BUABI BKIOUEHHIA.



PA3JIEJ 3. AEJIEHUE KJIETOK

Tema 5. Ki1eTouHBIN LIMKJ, MUTO3.
Meii03, cTagum Meio3sa.
3aganne 1. Onumure )KU3HESHHBIN TUKJI KIETKH.

3amanue 2. [oroBBIE mpemaparbl MUTOTUYECKHX XPOMOCOM OKpacuUTh M
IpOaHAIU3UPOBATh MOJ MHUKpPOCKONoM. IIpurotoButh pabouuii pacTBOp KpacKu
['vM3b1 11 pyTMHHOTO OKpalIMBaHMs XPOMOCOMHBIX mpenaparoB. OKpacuThb
npenaparsl, BBICYIINTb M IPUCTYNUTh K MHMKPOCKOIIMYECKOMY  aHAJINA3Y,
NEepBOHAYaJIbHO MPU YBEJIWYEHUH OObEKTHBA MUKpockoma x40, a 3arem, mocie

HAXOXJICHUA B 10J€ 3peHus MeTada3Ho! TUIACTUHKY, IEPERTH Ha UMMEPCUOHHBIN



00beKTUB. M3y4nTh THUIIBI XPOMOCOM, MOJACUYUTATH UX KOJIMYECTBO, 3apUCOBATH B
TETpaJIu.

3aganue 3. Omumute crpoeHne U (yHKIUM BepereHa naeneHus. [laiite
XapaKTEePUCTUKY CTPYKTYPHBIX KOMITOHEHTOB BEpETEHA JeJIeHUs

(camocmosimenvuas paboma).

3ananme 4. JlaliTe KpaTKyr0 XapakTEpUCTHKY IOBEACHHS XPOMOCOM Ha
KaxJ10M ctanuu npodassl [ Meitosa.

1. JlenmTorena —

2. 3urorena —

3. ITaxurena —

4. Jlumiorena —

5. Jmakunes —




3apanue S. UM3yuuB marepuan mno teme «MuUTO3 M €ro OHOJIOTHYECKOE

3HAYEHHUE)», 3aMOJHUTE TaOIuIly, OTMETUB (+) IS Kakoul (-uX) cTaguu (-i)

XapaKTCPHbI HUXKC NMECPCUUCIICHHBIC COOBITHS KJIIETOYHOTO OUKJIa.

Cragus 1 |2 (3 |4 |5 (6 |7 |8 |9 (10 |11 |12 |13

HNuTtepdaza

Gi

S

G

Go

Murotnueckas dasza

[Ipodaza

Mertadaza

Amnadaza

Tenodaza

[HuToxuHe3

1 — xpomocoMa npeacTaBiIeHa OQHON XPOMATUIAOM;

2 — XpOMOCOMBI PACIIONIOKEHBI B 3KBATOPUAIBHOMN IIJIOCKOCTH KIIETKHU;

3 — IPOMUCXOUT PACLIEINIEHHE XPOMOCOM HAa XPOMAaTHU/IbL;

4 — npoucxogut perumkanusa JJHK;

5 — XpOMOCOMBI CITUPATIU3YIOTCS, UCUE3aI0T siFepHasi 000JI0YKa U SIIPBILIKO;
6 — XpOoMOCOMa COCTOUT U3 IBYX XPOMAaTHUJ;

7 — HaunHaeTcs popMUpOBaHUE AIEPHON 0OOTOUKH KIIETKH;

8 —nnér cunte3 PHK, Oenkos;

9 — MpOUCXOINUT KOHAEHCALMUS XPOMAaTHHA;

10 — xpoMaTuAbl pacXoAATCs K MPOTHBOIIOIOKHBIM ITOJFOCAM KIIETKH;

11 — mpoucxoaut popMupoBaHUE BepeTeHa ACJICHNUS,

12 — cunTe3UpYyrOTCsA OENKH, y4acTByIOIMEe B POPMUPOBAHUY BEpETEHA JICTICHMUS;

13 — KJIeTKa BBITIOIHSIET CEKPETUPYIONIYIO (DYHKITHIO.




3apanue 6. 3amoaHUTE TAOIUITY, OTMETUB (+) SISl KAKOM CTaIuu XapaKTEPHBI

MCPCUNCICHHBIC COOBITHS MeHio3a.

Cragnu n
¢a3pl Merio3a

A

b

B

r

A

XK |3

n K

JI

JlenToTrena

3uroreHa

Ilaxurena

JlnrioreHa

Jnaxkunes

Meradaza |

Anada3za |

Tenodaza I

Meradaza 1

Amnada3za I

Tenodaza I1

A — IPOUCXOIUT KPOCCUHTOBEP;

b — B 3KkBaTOpHanbHOI MIOCKOCTU PACTIOIOKEHBI OMBAJICHTHI;

B — B AApC HAYMHAIOT ITOABIATHCA JJIMHHBIC TOHKHC HHUTCBHIHBIC

oOpa3zoBaHus;

I' — hbopMupyIOTCS YETHIpE TOUYEPHUE KIIETKH;

A — ymenblaercs

KOMITIAKTHBIMMU,

qucCJIo

XHa3M,

E — naunnaercs KOHBIOIralousl XpOMOCOM;,

OUBAJICHTBI

CTAHOBATCA

ooiee

K- MCKIY 'OMOJIOTHYHBIMHA XpOMOCOMAaMHU BO3HUKAIOT CHJIBI OTTAJIKUBAHUAA,

3 - XpoMaTuabl paCXodsaATCA K ITPOTHUBOIIOJIOKHEIM ITOJIIOCAM;

N — B sxBaTOpHAIHLHON IOCKOCTH TAIJIONIHBIN HAOOP XPOMOCOM;

K — nmpoucxonurt Koam4ecTBeHHas PEAYKIUS XPOMOCOM;

JI — ocirabeBaroT cBsA3M B OMBajJICHTaX U TOMOJIOTHYHEIC XPOMOCOMEBI OTXOIAT

JIpyT OT Apyra.



3amanue 7. 3anuiuuTe CXOACTBA M PA3IMUUS MEXKIY JBYMS BaKHEUIIMMU

OMOJIOTUYCCKUMHU mmpoucccamu, IMpouCXoaAmuruMnu B Opranu3mMe (CCIMOCWlO}ZmeJZbHa}Z

paboma).
IMpusuax MuTo3 Meiio3
CxoncrBa
AXpomaTHuecKHil anmnapar
KJICTOYHOTO JICJICHUS
Permukanusa JJTHK (xpomocoma
COCTOMT U3 JIByX XPOMATH]T)
Paznanuus

Yucno xpoMocom

Yucno neneHuu

[IponomxuTenbHOCTh UHTEP(DA3BI

Kpoccunrosep

OO6pazoBaHus XHa3Mm

KoHTposibHbIE BONIPOCHI
. Ha xakoili craguu KJI€TOYHOIO UKJIA MpoucXoauT perukarusa JJHK?
. B ueM pa3Huna Mexay XxpomaTuaaMy U XpOMOCOMaMH?
. Uto xapakrepHo aiis ctaguu metagasa?

1
2
3
4. Ilouemy nepBblii ATAIl ME103a HA3BIBAIOT PEAYKIIMOHHBIM J€JI€HUEM?
5. Uto Takoe OMBaJCHTHI U XHUA3MBbI?

6

. KakoBo OHoOJIOrHYeCcKoe 3HAYEHUE MUTO3a U Meiio3a?



Paznea 4. TATOJIOT' YA KJIIETKA
Tema 6. Hexpo3 u anonro3

3ananme 1. [laiiTe XapakTepUCTUKY JIBYM BUJaM KJIETOYHOU CMEpTH.

HEKPO3 anomnro3

3amanue 2. Ilepeuncnure CTaguuM TEHETUYECKH 3alpOrPaMMHUPOBAHHOMN
CMEPTH.

ATtionto3




3apnanme 3. 3anumure (QakTOpbl, BHI3BIBAIOIINE HEKPO3 KIETOK, U KaKHe

HU3MCHCHUA B KJICTKHU IIPU 9TOM IIPOUCXOAUT.

DaxkTop IHocaencTBue

3ananme 4. IlpuBenure npuMepsl OTMHUPAHUS KIETOK 0€3 MOBPEXACHUS MPU

IMOpPUOTEHE3E, a TAKKE BO B3POCIIOM OPraHU3ME (CaMOCmosmenbHas paboma,).

KoHTposbHbIEe BONIPOCHI
1. Uto Takoe nuKHO3 sAapa?
2. B dyeM 3akioyaroTcs CYIIECTBEHHbIC Pa3JIMuUsl MEXKAY HEKpPO30M U
anomnTo3oM?

3. Kakumu mporieccaMu perysimpyercsi KOJIM4ECTBO KJIETOK B TKaHU?




PA3/IEJI 4. KIIETOYHASA CUT'HAJIM3ALIUA
Tema 7. Knaccupukanusi 1 XapaKTepuCTHKA CUTHAJIOB M pelenTopoB
KJICTKH

3anaHHe 1. OnummuTte KpaTKO MCXaHNU3MbI O60HHHI/ISI, BKJIFO4as CICAYIOHIIUC
ITYHKTBI:

- KOJIMYCCTBO 3allaX0B, KOTOPLIC PA3JIMYACT YCIIOBCK;

- UTO IIPCACTABILAIOT c000# 00OHSTEIIbHEIC PCUCIITOPLI;

- KaKOBbI CUTHAJIBHBIC ITPOTCCCHI O6OH$IHI/I$I;

- IPOAOJIZKUTCIBbHOCTD JKU3HU 00OHSATCIBLHBIX PeOCIITOPOB.

3aganme 2. Hcnonb3dys warepuan Jekuuu —«Krnetouynas —curnamvsanusi»

MNEPEUNUCINTC 5 OCHOBHBIX ATaIlOB nepeaain CUraajioB B KIICTKY.

KoHTposibHbIEe BONIPOCHI
1. OnummnTe TUMOB KJIETOYHBIX CUTHAJIOB.
2. Kako#l Tun curHaiusaiy oObIYHO y4acTBYET B SMOPHUOHATBHOM PA3BUTHH U
UCIIONB3YETCS KIETKAMH UMMYHHOM CUCTEMBI?
3. Kakue BeniecTsa SIBISIIOTCS MEAMATOPAMM MEPENAaUYd HEKOTOPBIX CUTHAJIOB

Ha 0OJIBIIIOM PACCTOSTHUU ?



3AJJAHME JIJ1S KOHTPOJBbHOI PABOTHI

KontponpsHas pabora mo guctumiune «L{uromorus» mpencrasnser coboi
OfHYy U3 (PopM camMoCTOSTEIbHOM y4eOHON pabOoThl CTYJIEHTOB U BBIMIOJIHSAETCS B
COOTBETCTBHM C YYeOHBIM IIJJaHOM MO HampasieHuto noaroroBku 06.03.01
buonorus. Ileas BBIMOMHEHUS KOHTPOJIBHOW pabOTHl — YTIIyOJEHHOE HM3yYCHHE
OTIENbHBIX TEM YUEOHOU qucUIUINHbBI «lluTomorusy.

KonTponbHast paboTra [OJDKHA COAEpP)KaTh CIEAYIOUIME CTPYKTYPHBIE
AIIEMEHTBI:
— TUTYJIbHBIN JIUCT;
— TIEpEYEHb COKpAIICHUN, YCJIOBHBIX OOO3HAUCHHI, CHUMBOJIOB, €IWHUI] H
TEPMHUHOB (ITPU HEOOXOIUMOCTH);
— UHAWBUIYaJbHBIC 3aaHuUs,;
— CIIMCOK UCIOJIb30BAHHOM JIUTEPATYPHI;
— TIpUJIOXKEeHUE (TTPU HEOOXOAUMOCTH).

TekcT paboThl JOKEH YIOBIETBOPATH CIEAYIOIIMM OCHOBHBIM TPEOOBAHUSM:
oTpaxaTb yMeHUE paboTaTh C JTUTEPATypOH, BBIICTSATH MPOOJIEMY U OMPEACHIThH
METOJbl €€ pelIeHus, MOCJIENOBATeIbHO M3Jararh CyIIECTBO pPacCMaTpHBAEMBIX
BOIIPOCOB,  TIOKAa3bIBaTh  BJIAJICHUEC  COOTBETCTBYIOIIUM  TOHATHHHBIM U
TEPMUHOJIOTUYECKUM  amnmnaparoM; HMETh NPUEMIIEMbI YPOBEHb SI3BIKOBOU
IPaMOTHOCTH, BKJIOYass BiajgeHUE (YHKIMOHAIBHBIM CTHJIEM  HAyYHOTO
U3JIOKEHUS.

KontponbHasi paboTra Ha4MHAETCS C TUTYJIBHOTO JIHCTa, OPOPMIIEHHOTO B
COOTBETCTBHMH CO CTaHAAPTHOM opMmoit (mpui. 1).

Ha cnenyromem mucTe wu3maraioT coiepxaHue paOoThl, BKIIOYAIOLIEE
BBITIOJIHGHHBIC ~WHJIMBHIyalbHBIC 3aJaHUs, KOTOPHIC BKJIIOYAIOT OIHCAHUE
TEOPETUYECKOT0  BOMpOCAa W  PEUIEHUS CHUTYallMOHHBIX  3a/1a4, CIHCOK
WCITOJIb30BAHHOU JIMTEPATYPHI.

C IMIOMOIIBIO AaBTOMATHU3UPOBAHHBIX I/IH(i)OpMaL[I/IOHHO—HOI/ICKOBBIX CHUCTEM



MOKHO OCYIIECTBIISITh MOUCK ANEKTPOHHBIX TOKYMEHTOB 10 BEIOPAHHOM TeMaTHKe.

Cnucok UCTOIb30BaHHOM JIUTEPATYPhI MPEACTABISIET COO0M OAHY M3 BaXKHBIX
4acTeil KOHTPOJIBHOU padOThI U OTPAXKAET CAMOCTOSTENBHYIO0, TBOPYECKYIO padOTy
CTYZIEHTOB. B crrcke yKa3bIBalOT UCIOJIb30BAHHBIC HAYUHBIEC MMyOIUKAIIMH, a TAKKE
Jpyrre UCTOYHHMKHU, B TOM YHUCIIC NeKTpoHHbIE. Ha Bce mepeunciieHHbIe B CIUCKE
WCITOJIb30BAHHOM JIUTEPATYyphl MCTOYHHKHA B COOTBETCTBYIOIIMX MECTax pabOTHI
JOJIKHBI OBITH CIENaHbl CChUIKM (HOMEp MCTOYHMKA B KBAJpPATHBIX CKOOKax WIIU
dbaMuITus IEPBOTO aBTOPA M TOM OMyOIuKOoBaHUs ). KaXkapIii mpoaHaTn3upOBaHHBIHA
WCTOYHUK JINTEPATypPhl JOJKEH ObITh BKIIIOYEH B CITUCOK, KOTOPBINA 0hopMIIsieTcs B
andaBuTHOM TOpsAnike B cooTBeTcTBUM C TpeboBanusmu ['OCT P7.0.5-2008.
[Topsinok odopmiteHnss 6udMorpaduyecKoro Cucka npeacrasieH B [3].

PaGora nmomkHa OBITH OTHEYaTaHa Ha OJHOM CTOpOHE JHcTa Oenoil Oymaru
dbopmara A4 uepe3 nontropa uHTepBana. l[Ber mpudTa AOHKEH OBITH YEPHBIM,
pasmep mpudrta — 14. PekoMeHIyeTcs yCTaHABIMBATh CJEAYIOIIUE pPa3MEphI
MOJIEH: IeBOE — 35 MM, BepXHEE U HUXKHEE — 25 MM, IpaBoe — 15 mM.

BrinoaHeHne KOHTPOJBbHOW pabOThl  O0y4aromierocs OIEHUBAECTCA II0

CICAYIOIIUM KpUTCPHUAM, ITPCACTABIICHHBIM B Ta6n1/1ue 1.

Tabnuna 1. Kputepun olieHKuU mpencTaBieHus 00y4yaromuMcst KOHTPOJIbHON
paboThI U UX KOJMYECTBEHHAS XapaKTePUCTUKA
Kpurepuii ouenku bann
1. CootBeTcTBHE COAEpKAHUS TOCTABIEHHON TEME 0-3

2. Teopetnyeckuii ypoBeHb IPOPAOOTAHHOCTH M MOJTHOTA PACKPBITHS

0-8
TEMBI
4. Jloruka ¥ mocjieq0BaTeIbHOCTh U3JI0KEHU 0-3
MaxkcumanbHas cymMMma 0ajioB 14

KontponbHas paboTa cuuTaeTCsi BHIMOJIHEHHOM, €CIM cymMMa 0ajuiOB COCTaBISET

Ooitee 7.



BAPUAHTBI KOHTPOJIbBHBIX PABOT
JlaiiTe moapoOHbIE OTBETHI C TEOPETHYECKUM 000CHOBAHMEM HA

MOCTaBJICHHBLIC BOIIPOCHI.

Ne 1
1. Xapakrepuctuka u kiaccudurarus OeJIKOB TIa3MaTHIeCKOH MEMOpPaHBHI.
2. Ha cB0OOAHOM MOBEPXHOCTH KJIETOK BBISBISIIOTCS CTPYKTYPBI, B KOTOPBIX
MOJ] DJEKTPOHHBIM MHKPOCKOTIOM BHUAHBI 9 map mnepudepuyeckux M 2 mapbl
HEHTpaIbHBIX MHUKPOTpyOOueK. Kak Ha3bIBalOTCS 3TH CTPYKTYpbl M KaKOBa HX
poJib?
Ne 2
1. Knaccudukanus perentopoB KJIETKUA U UX XapaKTePUCTHKA.
2. Ilpm ycuseHHOM (U3HUECKOM HArpy3ke OpraHum3Ma B €ro KIeTKax
YMEHBIIAETCS COJAEPKaHNE TPOPUUECKHUX BKIIIOUeHUU. C 4yeM 3TO CBA3aHO?
Ne 3
1. Kynbrypa kierok in vitro. TUIBI KJI€TOYHBIX KYJIBTYD.
2. B xietky npoHuK (akTop, HapyIIArIINN 1ET0CTHOCTh MEMOPAH JIM30COM.
Kakne M0OXHO 0)kn1aTh U3BMEHECHUS?
Ne 4
1. XapakTrepucTuka u Kiaccu@UKaIus JUIMHUI0B MJIa3MaTHIeCKO MEMOpaHBI.
2. Ha tpé€x mpenaparax MpeacTaBiICHbl KIETKU. Y OIHOM - XOPOLIO Pa3BUTHI
MUKPOBOPCHUHKH, Y JIPYTOil - PECHUYKHU, TPETh UMEET IJIMHHbIE OTPOCTKU. Kakas
U3 3TUX KJIETOK CIIENMAIIM3UPOBAaHA Ha MPOLIECC BCACHIBAHUSA?
Ne §
1. Tumbl 6ecrosoro pa3MHOKEHHS: aMUTO3, K-MUTO3, SHIOMHUTO3.
2. 3a mpegenaMM IMJIa3MalleMMbl HAXOASTCS HMOHBI, KOHUEHTpAIUsl KOTOPBIX
HUXE, YeM B KJIeTKe. BO3MOXHO 71 UX MOCTYIUIEHUE B KIETKY?
Ne 6

1. [lonutenust, crpoeHUE U PYHKIIUU TOJTUTEHHBIX XPOMOCOM.



2. Ha npenapare BUIHBI KJIETKU KyOMYECKOM, MPU3MATUUECKOU, OKPYIJIOH,
BEpPETECHOBUAHOW U oTpocuatoi ¢dopmbl. Kakas U3 3THUX KIETOK BBIMNOJHSIET
COKpPAaTUTENbHYIO (DYHKIIHIO?

Ne 7

1. ITaTosorum KAETOYHOTO SApa.

2. N3BecTHO, YTO HEKOTOpBIE KIETKM OO0JaJal0T BBICOKOW AKTUBHOCTHIO
BcacbiBaHud. Kakue oOpa3oBaHUs KJIETOYHOM MOBEPXHOCTH OOECIEUUBAIOT ATOT
npoiecc?

Ne 8

1. ITaronoruu UUTOIIA3MBI U €€ CTPYKTYPHBIX KOMIIOHEHTOB.

2. B kakom mpomecce W Ha KakouW craauu mnonasieHue cuHte3a JIHK
MPUBOAUT K MPEKPAIIECHUIO KOHBIOTAIUA XPOMOCOM?

Ne 9

1. Anpeiiko, ctpoeHue U GyHKIUU.

2. Tlox SMEeKTPOHHBIM MHUKPOCKONIOM B KJIETKax OOHapyXeHa JAECTPYKIIUS
MutoxoHApuil. Kakue mpoiiecchl B KiieTkax OyayT HapyIIeHbI?

Ne 10

1. I'unioTe3sl 0 NPOUCXOXKACHUA MUTOXOHIPUH.

2. KonnuecTBEHHbIM METO/IOM ONPEAEIHIIN, YTO B pe UHTEP(PA3HOI KIIETKH,
MMEKIIEM HOPMaJbHBIE pPa3Mepbl, COIEPKUTCS yaBoeHHOe kosmdecTBo JJHK. B
KAaKOM IE€pUOJIE KJIETOYHOTO UKIIA HAXOANUTCS KIIETKA?

Ne 11

1. Pons MUTOXOHAPHUIA B IUTOIIIA3MAaTUYECKON HACIEICTBEHHOCTH.

2. B npenapare BUAHBI pACIONIOKEHHbIE B LIGHTPE XPOMOCOMBI, 00pa3yroiue
dburypy 3Be3nbl. Kakas cragus mutoza? M300pa3ute cxeMaTH4HO, €Ciu 2n==8

Ne 12

1. Ctpoenue u (PyHKIIMU HAaJIMEMOPAHHBIX CTPYKTYp MPOKAPUOTHUYECKHUX U

DYKAPUOTHYECKUX KIIETOK.

2.  llurommazmMa  KJIETKM  3alojHEHA  [HUCTEPHAMU  TpaHyJIspHOMN



HHOIIA3MATUYECKOUN ceTh. UTO MOXKHO CKa3aTh O €€ PyHKIHU?
Ne 13

1. IIpouiecchl OOHOBIEHUS U POCTA MJIA3MAaTHYECKON MEMOpaHBI.

2. B knerkax XOpowo pa3BUTa TPaHyJSIpHAS 3HAOIUIA3MaTHYECKas CETh U
xomruieke ['ombmku. Kakyro 0oCHOBHYO (DYHKITHIO BBITIOJTHSIOT 3TH KIICTKH?

Ne 14

1. Cnenuanu3upoBaHHbIE CTPYKTYpbl CBOOOIHOM TIMOBEPXHOCTH KIIETKHU:
MUKPOBOPCUHKHU, PECHUYKHU U KTYTHKHU.

2. IlpemnoxkeHa »dieKTpOHHAass MHUKpodoTrorpadus KIETKH, MOBEPXHOCTh
KOTOpOM 00pa3yeT MHOTOYMCICHHbIE MUKPOBBIPOCTBI IUTOIUIA3MBbI, a B
[UATOIJIa3ME TPUCYTCTBYIOT MHOTOYHMCIIEHHBIE JTM30CcOMbI. KakoBa QyHKIIUS 3TOU
KJIETKU?

Ne 15

1. BakyonspHseIil anmapar KjIeTok pacteHud. DyHKIMM BaKyoJIed B KIIETKaXx
pacTEHUI.

2. DKCHEpPUMEHTAIBHOMY >XMBOTHOMY B TE€UECHHE JJIMTEIBLHOTO BPEMEHU
JaBai  CHOTBOpHBIC BelmiecTBa. Kakas opranenna B KIETKax TEYEHH OyaeT
yCUJIEHHO (DYyHKIIMOHUPOBATH?

Ne 16

1. IlepokchcOMBI, TJIHMOKCHUCOMBI, DJIHUKOCOMBI, THUJIPOTEHOCOMBI, UX
YIBTPATOHKOE CTPOEHUE, PYHKIIMK B META0OIUYECKON IEITEIIbHOCTH KIIETKHU.

2. Ha npenapare BUIHBI JBE KIETKHU. SIpO OMHOW M3 HUX COIEPKUT MHOTO
WHTEHCUBHO OKpPAIICHHBIX TIBIOOK XpomaThHa. B npyroii kieTke siapo CBETIIOE,
XpoMaTuH pacnpoctpaned auddysHo. Kakoit tun xpomaruHa mpeobiagaeT B ToH
WJIM MHOU KJIETKAX ¥ Y€M OHU OTIMYAIOTCS (QYyHKIIMOHATHHO?

Ne 17
1. CpaBHUTENIbHAS XapaKTEPUCTUKA pUOOCOM KIIETOK MPOKAPUOT U IYKAPHOT.
2. Ha nmpemapare (OKpacka: TeMaTOKCHUJIMH-D03WH) BHUAHBI KJIETKH,

HUTOIUIa3Ma KOTOpBIX: a) OazoduibHa; 0) okcuduibHa. Kakue BemecTBa



IPUCYTCTBYIOT B LIUTOIUIa3Me U 00YyCIIaBIUBAIOT ITH sIBIICHUE?
Ne 18

1. CpaBHuTenbHAasE XapaKTEPUCTHKA pPUOOCOM IUTOIUIA3Mbl, PHOOCOM
MUTOXOHJPHUN U ITACTU.

2. Iox mma3MoneMMO#l KJIETKH Ha DJEKTPOHHOM MUKpodoTOrpaduu BHIHBI
MHOTOYHMCJIEHHBIE MEJIKME CBETIIBIE IYy3BIPbKU. UTO 3TO 3a CTPYKTYpBI U C KaKUM
IIPOLIECCOM OHH CBSI3aHBI?

Ne 19

1. ITpouecc u ycinoBus cO0pku pudOOCOM B LIUTOIIIA3ME.

2. IloBepXHOCTh OJHON KJIETKH 0Opa3yeT MHOTOYMCIIEHHBIE MUKPOBBIPOCTHI
nuromiasMsl. [1oBepXHOCTE apyroi miajgkas. Y KOTOPOU U3 ATHUX KJIETOK aKTHBHEE
SHIOIMTO3 U ToUeMy?

Ne 20

1. 3HaueHHe UUTOIIA3MAaTUYECKUX BKIIOYEHUI B METAa0O0JIM3ME KJIETOK M
OpraHusma.

2. B pesynbrare AEMCTBHS MOHU3HMPYIOLIEW PAIHAIIMU B HEKOTOPBIX KJIETKAX
IPOUCXOIUT pa3pyllIeHUue OTAeNbHbIX opraHesl. Kak Oyner yTHIn3upoBaTh KJIeTKa
UX OCTaTKh?

Ne 21

1. ®U3MKO-XMMHUECKHE CBOMCTBA rMajoIIa3Mbl, €€ CTPYKTypa U QYHKIIHH.

2. Tlocne 00pabOTKM KJIETOK B KYJBTYpPE TKAHU KOJIXUIMHOM HCCIIENOBATEIN
nepecTalu HaxoOuTh JeJsmuecs KiIeTku. Yem 3T0 MOXHO OOBSICHUTH, €CIU
U3BECTHO, YTO KOJIXMIIMH HE JeHCTByeT Ha uHTepda3Hble U MUTOTUUYECKHE
XPOMOCOMBI?

Ne 22

1. Bunel sHEprun, UCMOIB3YEMBIE B KIIETKE U UX B3aUMOIIPEBPALLICHNUS.

2. Ha xierku, Haxomsmmecs B COCTOSSHUM MHUTO3a, NOJIECUCTBOBAIU
npenapaToM, paspyliaroinM BepeTeHo neneHus. K dyemy 310 mpuseaetr? Kaxoii

Ha0oOp XpoMOCcoM OyAYT COAEPKATh KIETKU?



Ne 23

1. Dy- u rerepoxpomaru. UHAKTUBUPOBAHHBII XpOMATHH.

2. B kierkax medYeHW MPOMCXOJIUT AKTUBHBIM CHUHTE3 IJIMKOT€HA U OEJIKOB.
Kakue Buabl Oprasesut JOJIKHbBI ObITh XOPOIIO PAa3BUTHI B 3TUX KIIETKaX?

Ne 24

1. Perymdmusa MuTO3a, BONPOC O IIYCKOBOM MEXaHWU3ME MHUTO3a.
buonoruyeckoe 3HaueHNE MUTO3A.

2. Ha anukanbHON TMOBEPXHOCTH KIETKHM HMEIOTCS MHOTOYHCICHHBIE
MAIBLIEBUIHBIE BBIPOCTHI [IUTOILIA3MbI, IMOKPBITHIE CHAPYXKHU I1a3MoIeMMOn. UTo
ATO 3a CTPYKTYPHI U KAaKOBO UX (QYHKIIMOHAJILHOE 3HaYeHUE?

Ne 25

l. LenTpuonu, ux opraHu3alnus MU JOKaIu3auus B KIeTke. Pernukanus
LEHTPHUOJICH.

2. B xynbType TKaHU KJIETKH MOTYT IPHUKPEIUIAThCSA K CyOCTpary U Apyr K

npyry. Kakue cTpyKTyphl KJIETKH IPUHUMAIOT B 3TOM y4acTue?

Ne 26
1. Knaccudukanus perentopoB KJIETKUA U UX XapaKTEPUCTHKA.
2. Ilox »>nIEKTPOHHBIM MHUKPOCKOINIOM BHUIHBI MHOYKECTBEHHBIC MEJIKUE
BIISIYMBAHMS TIJIa3Maj€MMbl KJIETKH M CBETJIble My3bIpbkH. O KakoM IMpolecce

CBUJICTEIILCTBYIOT 3TH HAOIIOICHUS ?



TEKYIIUH KOHTPOJIb

Tema 2. KiteTka — 3j1eMeHTApPHAS ¢JUHHUIIA *KUBOT0

1. Ilpepjaralorc TpU TEPMHUHA: MEXKAY MEPBbIM U BTOPBHIM CYLIECTBYET
onpeJeJieHHAS] CBSI3b; MYy TPETLUM M OJHHMM M3 CJIOB, NpelJaraemMbiX Ha
BbIOOP, CYLIECTBYET AHAJTOTHYHASA CBA3b, KOTOPOOE HY:KHO BIIUCATh B OTBET.

a) PacTenue — nucT, KIeTka — ...

1. Opranusm. 2. Tkansb. 3. Pubocoma. 4. benok. 5. Kpaxmai.

0) Knerounas memOpana — garouuros, puOOCOMBI — ...

1. ITunommTo3. 2. duddysus. 3. buocunres Genka.

B) MUTOXOHAPHUH — KPUCTBI, XJIOPOIIACTHI — ...

1. JHK. 2. benok. 3. Xnopodumi. 4. I'pansl. 5. oToCcUHTE3.

r) benku — amunokucnorsl, PHK — ...

1. Hykneotungsl. 2. KapboHoBbie kuciothl. 3 .Monocaxapubl. 4. Docdarsi.

2. UckirounTe JMIIIHEE MOHATHE:

a) IUTOIUIa3Ma, MUTOXOHIPUH, PO, KIETKA, YHI0IIa3MaTHIECKas CETh;

0) ocmoc, auddysus, GarouuTo3, aKTHUBHBIM TPAHCIOPT, SHAOLUTO3,
HK30LUTO3;

B) Oenku, kpaxmail, amuHokucnoTel, JIHK, PHK.

3. BblOepure mnpeaioKeHUs, B KOTOPbIX MpPHBEACHA HE IOJHAs
uHdopManus, ¥ JONOJTHUTE ITU NMPEAT0KEHHS.

KiieTku Bcex >KMBBIX OPraHU3MOB CXOAHBI IO CBOEMY CTPOEHHUIO U COCTOST U3
OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB: KJIETOYHOW MeMOpaHsbI U siApa.

Krnerounass MemOpaHa COCTOUT U3 JBOMHOTO CIIOSI JTUTIHIOB.

OCHOBHBIM KOMIIOHEHTOM OWJIMITUHOTO CJIOS SBISIIOTCST (PO CQOTUTIHIBI.

B kjeTke MMEIOTCS OMHOMEMOpAHHBIE OpPTaHEIbI — JU30COMBI, BaKYOIIH;
JByMEeMOpaHHbIC 1 HEMEMOpPaHHBIE OPTAHEILIBI.

PactutenpHas kjeTka UMEET MOJyaBTOHOMHBIC OPTaHeJIbl — MUTOXOHJIPUU,

COCTOSIIIIME U3 ABYX MEMOpPaH».



Tema 3. MeToabl HCCJIEI0BAHUA KJIETOK

1. B ocHoBe pa0oThI CKAHUPYIOUIUX 30HA0BBIX MUKPOCKOIIOB JI€SKUT
UCI0JIb30BAHNE:

a) BBICOKOW AHEPrUU IydKa 3JIEKTPOHOB; 0) MEKAaTOMHBIE CHUJIbI; B) HU3KOU
HHEPrUU ITy4Ka 3JEKTPOHOB; I') JIa3epa.

2. CKOJIbKO MUKPOMETPOB (MKM) COAEPKUTCSH B OITHOM MHJLIMMETpe
(MMm):

a) 1;6) 10; B) 100; r) 1000; 1) 1/1000.

3. Hykj1enHOBBbIE KHUCJ0ThHI OKPAIIMBAKOTCH KPACHUTEISIMU:

a) CTaHJAPTHBIMU; 0) IIETOUHBIMU; B) KUCIIBIMHU.

Tema 4. CTpoeHue u PyHKIIUN KJIETOK
Buvibepume npasunvhvie omeemot.

1. ®yHKIMH JIA3MOJIEMMBbI:

1) TpaHCTIOPT pa3IMYHBIX BEIIECTB

2) noxaepxanue GopMbl KIETKU

3) 6apbepHas QyHKIHS

4) cuHTe3 OENKOB

5) popMupoBaHU€ TIEPBUYHBIX JTU30COM

2. OqHoOMeMOpaHHBbIE OPraHeJIbI 3TO:

1) sgomIa3MaTHIecKas CeTh

2) MUTOXOHJIpUU

3) kommieke ['onbxu

4) TU30COMBI

5) NEepPOKCHCOMBI

3. ODyHKIUSA MUTOXOHAPHUIL:

1) cuHTEe3 OEIKOB HA AKCIOPT

2) BHYTPUKJIETOUYHOE MUILIEBAPEHUE

3) cuHTE3 SHEPIrUu



4) bopMHupOBaHUE ITUTOCKEIIETA
5) ydactue B KJIETOUHOM JIeJIEHUU
4. K 1ByMmeMOpaHHBLIM OpraHe/ijiaM OTHOCUTCS:
1) sHAOMIa3MaTHYECKAsl CETh
2) MUTOXOHJIpUU
3) xommieke ['onbmxu
4) TU30COMBI
5) NepoOKCUCOMBI
5. Kuerka, wumemomass Xxopomo pa3Butryi0 rpanyasapay IIIC,
y4yacTBYyeT B CHHTe3e:

1) nmunuaoB
2) GenkoB

3) mmKoreHa
4) TUrMEHTOB

6. Kinerka, nMeromas xopomo pa3puryr arpanyiasipuyio JIIC yuyacrByer

B CHHTe3e:

1) nunuaoB

2) 6enKoB

3) mmKoreHa

4) NTMrMEHTOB

5) nuzocom

7. JIn30COMBbI XOPOILO PAa3BUTHI B KJIETKAX:

1) dubpobnacrax

2) makpoarax

3) mIa3mMaTu4eCcKuX KIeTKax

4) MuouuTax

5) HelipouuTax

8. JInzocombl BHINOTHAT (PYHKIMU:

1) ydactre BO BHYTPHUKJIETOYHOM MUIIEBAPEHUU



2) yuactue B (paroumrose

3) ydactue B ayToJu3e

4) popmMupoBaHHE IUTOCKETETA

9. PecHMYKa COCTOUT U3:

1) MukpoTpyOOUEeK

2) MUKpPO(HIaMEHTOB

3) NpoMeXKyTOUHBIX (PUITaMEHTOB

4) MuopuopuILI

5) HelipodudpuI

10. MukpoTpy0ouKku 00pa3oBaHbI 0EJIKOM:
1) akTHOM

2) TyOyauHOM

3) MHO3UHOM

4) TUTUHOM

11. I'mnkokaaukce 00pa3oBaH:

1) muKonpoTenHaMu

2) NNIMKOTEHOM

3) muKoMOUAaAMU

4) XxonecTepuHOM

5) DIIOKO3UAa301

12. Ykaxurte pynkuun komiiexkca l'oabaxu:
1) HaKoIJIEHHE CEKPETOPHBIX IPAHYI
2) BBIBEICHUE CEKPETOPHBIX IPaHyl

3) cuHTe3 MEMOpaHHBIX OEJIKOB
4) popmMupoBaHHE MEPBUYHBIX JTU30COM
5) cuHTe3 MoJucaxapuioB UM MpPEBpalleHUE MPOCTHIX OEJKOB
TJTUKOTIPOTCHHBI.

6) BBIBEZICHUE TMPOIYKTOB OOMEHA, TIOJJICKAIINX YIAJICHUIO U3 KICTKU

13. K cucreme muToCKeJI€Ta OTHOCATCSH



1) npomexyToUHbIE (PUTAMEHTHI

2) MUKpPOTPYOOUKH

3) ueHTpuoIU

4) MuKpo(UIaMEHTBI

5) KIyTUKH

14. /KryTuxu 310:

1) crieniManbHbIe OPraHeIIbl KUIIEYHBIX KIETOK
2) crienraibHBIE OPTaHEIUTBI KIETOK JbIXaTeIbHBIX My TeH
3) opraHesibl IBMKEHHS CIIEPMATO30UI0B

4) crienalIbHbIE OPTaHEIUIbI KJIETOK JKeTyaKa
5) opraHesuTbl IBYKCHHUSI STUTICKIICTOK

15. ®yHkuusa BbIBedeHNs BelIeCTB U3 KIETKH OCYIIeCTBISETCS:
1) mmaakoit F3HAOMIIa3MaTHYECKON CEThIO

2) MUTOXOHJIPUSMHU

3) xomruiekcoM [ onbmxu

4) rpaHyIsIpHOM YHAOIIA3MATUYECKON CEThIO
5) nepokcucoMamu

16. B cocTraB KJIeTOYHOI MeMOpPaHbl BXOIAT:
1) 6enxu (60%)

2) xwupsl (20%)

3) yreBoasl ( 5-10%)

4) 6enxu (80%)

5) xupsl (40%)

17. K pa3HOBHIHOCTSAM JIN30COM OTHOCATCS:
1) nupokcucoMbl

2) nepBUYHBIE JIN30COMBI

3) IUTLIIOCOMBI

4) ocTaTo4HbIC TEIbIIA

5) BTOPUYHBIE JTU30COMBI



Tema 5. /lesieHue KiIeToOK

1. OcHOBHBIEe THNBI JeJIEHUS KJIETOK 3YKAPUOT: a) MUTO3 MU aMHUTO3; 0)
aMUTO3, MUTO3; B) ME03 ¥ TTOYKOBAHUE; T') MOYKOBAHUE Y MUTO3; 1) MOYKOBAHUE U
dbparmeHTanms.

2. llepuonst uHTepdasbl: a) npodasza, Meradasza U MPEMUTOTUUECKHIA; O)
MOCTMUTOTUYECKUIL; B) MPECUHTETUYECKUM, CAHTETHUECKUM, TOCTCUHTETUYECKUH;
r) anadasa, Tenoda- 3a U MPECUHTETUICCKHM.

3. B npecunTeTnueckuii nepuoa uHTepdaspl npoucxoaut: a) cuare3 PHK,
oenkoB u depmentoB; 0) cunre3 JIHK, PHK, 6enkoB u AT®; B) cunre3 AT® u
pOCT KJIETKH; T') HakoruieHue HykiaeotuaoB JIHK, cuHTe3 OenkoB axpomMaTHHOBO-
ro BEpeTeHa; /1) CHHTE3 OeIKOB axpomaTuHOBOTO Beperena, JIHK u PHK.

4. B cuHTrerHyeckuii mepuox HHTepdasbl NPOMCXOAUT: a) YIBOCHUE
mactug U mutoxoupuid; 0) cunte3 JJHK u p-PHK; B) cunte3 AT® u Oenkos; )
Hakorienue HykiaeoruaoB JIHK, cunre3 m-PHK um GenkoB; 1) cuHTE3 OElKOB
axpomatuHoBOTrO BepereHa u JJHK.

5. B mocrcuHTeTHYeCKHIl mepuoa HHTepda3bl NMPOUCXOAUT: a) CHUHTE3
JHK u ¢epmentoB; 6) cunte3 JIHK, p-PHK, pocrt kierku; B) cunte3 AT®; r)
HakorieHue HykieotuoB JIHK; 1) cunTes GeakoB axpoMaTHHOBOIO BEpETEHA.

6. Muro3zom jgeasitcsi KJIETKH: a) coMaThueckue; O) TIOJIOBBIE; B)
raMeTOrOHMHU; T') KJIETKU OIMyXOJiel; /1) KJIIETKH PETCHEPUPYIOIINX TKaHEH.

7. Meii0o3 xapakTepeH JJisl KJIETOK: a) COMAaTHYECKHE U CTaperouue; 0)
MOJIOBbIE M KJIETKH AIMOpPHOHA; B) TAMETOIUTHI; T') KJIETKU OMYyXOJeH; 1) KIETKU
pETreHEPUPYIOLIUX TKAHEH.

8. IlocaenoBaresbHOCTh cTaguii mpodassl Mmeio3a I: a) nuakuHes,
JTUTIIOTEHA, TTaXUTEHA, 3Ur0TeHa, JICNTOTEeHA; 0) JeNnToTeHa, JUaKUHE3, JUIIIOTEeHA,
MaxuTeHa, 3Ur0TeHa; B) JENTOTeHA, 3UTOTEHA, IMAKWHE3, TUIUIOTEHA, TaXUTEeHa; T)
JIENITOTEHA, 3Ur0TeHa, MaXUTeHa, AUIUIOTEeHA, IMaKuHe3; 1) AUIUIOTEeHA, MaXUTeHa,

3UT0TCHA, JICIITOTCHA, JTUAaKHHCE3.



9. B npodazy meiioza I nmpoucxoaur: a) cnupanuzaius XpomaruHa; 0)
Jecrupain3alys XpoMOCOM; B) YIBOCHHE LIEHTPOCOM; I') KOHBIOTAIUS XPOMOCOM;
1) KPOCCUHTOBEP.

10. B merada3zy meiioza I nmpoucxoaur: a) pacxoxJeHHE LIEHTPHOJEH K
MOJIFOCaM KJIETKH; 0) Jecnupaiu3aiusi XpoOMOCOM; B) OMBAJICHTHI pacroiararoTcs
Ha KBATOPE KJIETKU; I') KOHBIOTAIUsI XPOMOCOM; 1) KPOCCHUHTOBED.

11. B anada3y meiio3a 1 nmpoucxoauT: a) crupanuzaiys XpomaThHa; 0)
JeCTUpaIn3anys XpPOMOCOM; B) PACXOXICHHUE TOMOJIOTHYHBIX XpPOMOCOM K
MOJII0CaM; T') KOHBIOTAIIHMS XPOMOCOM; ) KPOCCUHTOBED.

12. B Tenodazy meiio3a 1 mpoucxoaur: a) crnupaiuzanus XpoMaTHHA H
pacTBOpPEHUE SAJIPHIIICK; 0) Jecnupain3alus XpOMOCOM U 00pa30BaHUE SIPHIIIICK;
B) 00pa3oBaHME KapUOJIEMMbI, T') KOHBIOTAIMSI XPOMOCOM U KPOCCHHIOBEp; 1)

I[IUTOKUHES3.

Kpurepuu ouenkn
[Tokazarenem oCcBOEHHUs OOyUYarOIIUMCS pasjieia CIyKUT % MPaBUIIbHO
BBIMIOJTHEHHBIX 3aJJaHHUM T10 KaXI0W TEME 3TOTO pas3zeiia, KOTOPbIA COCTABIIAET HE

MmeHee 75.



CJIOBAPb TEPMHWHOB

ATUIIOIUTBI — YXUPOBBIE KIETKH, PAa3BUBAIOIIMECS W3 AJBEHTHIMATbHBIX
KJIETOK.

AJUTONOJIMIIONA — OPraHu3M, COJEpXKAIIUKA B KIETKAX XPOMOCOMHBIE
HaOOPBI HECKOJIBKUX BHJIOB.

AMHUTO3 — MpsAMOE JelieHWe KIETKH 0e3 KOMMAaKTU3alMH XPOMOCOM H
00pa30BaHuUs BEPETCHA.

Anadaza — daza mMHuTO3a U MeH03a, BO BpeMsi KOTOPOM XPOMOCOMBI WM
XPOMAaTHUbI PACXOIATCS K MTOIKOCAM.

buBajieHT — mapa rOMOJIOTMYHBIX XPOMOCOM, COJIM3UBIIMXCA BO BpEMs
PEAYKLIMOHHOIO JCIICHHUS.

Bakyoqb — BHYTPUKJIETOYHAs IIOJIOCTh, HANOJIHEHHAs  JKUJIKUMHU
IpOAYKTaMu 0OMEHa BEIECTB Pa3JIMYHBIX KJIETOYHBIX OpraHel.

BepereHo neneHusi — KOMIUIEKC NPOTEMHOBBIX HHUTEW, OCYLIECTBISIOIINX
pPacxXoXKIeHUE XPOMOCOM K IOJIIocaM. ['aMera — nojoBast KIeTKa.

Tlanuiona — opranusm ¢ peayipoOBaHHBIM (TIOJIOBUHHBIM) JIJIsl JAHHOTO BUAA
YHUCJIOM XPOMOCOM.

I'erepoxpoMaTH — y4acTKM XPOMOCOM C MOCTOSIHHO KOHJAEHCHUPOBAaHHBIM
XPOMAaTHUHOM.

T'omoJsiornuHbIe XpoMOCOMBbI — TapHbie (IO MOPGOJOTUU U CTPYKTYPE)
XpOMOCOMBI B AUIIJIOUTHOM Habope.

JImakuHe3 — 3aKIIOUMTENbHAS CTaus nMpodasbl Melio3a, BO BpeMsi KOTOPOM
KOMITAKTU3ALUsI XPOMOCOM JIOCTUTaeT MakCUMyMa W OMBAJICHTBI PacrojiararoTcs
no nepudepun sapa.

Junjoua — ocoOb, HeCcyllas B COMaTHUYECKUX KIIETKAaX YIBOEHHOE YHCIIO
xpoMocoM (2n). OOpazyercss mpu CIAUsSHUM JByX TrameT (J1) B mpolecce
OILTOIOTBOPEHUSI.

Audpepenumanms — CTOMKOE CTPYKTYPHO-(PYHKITHOHATEHOE



npeo0pa3zoBaHue KIETOK B Pa3IMYHbIE CIEIUATU3UPOBAHHBIC KIETKH.

JAuddepon — COBOKYNMHOCTh KIIETOYHBIX (OpPM, COCTABISIOUIUX JIMHUIO
b depeHIUPOBKHY.

Kene3ucerplii INMUTENMIA — DdOUTENUH, O0O0JaJarONMEe CHOCOOHOCTHIO
BbIPA0aTHIBATh CEKPETHI.

3urora — JWIDIOWJHAS KIIETKA, OOpa3yromiascs B Pe3ylbTaTe CIHASHUSL
MY>KCKOH U )XEHCKOM ramer. M3 3urorsl pa3BuBaeTCsl HOBbIM OPraHU3M.

Nurepkunes — craaus nokos kinetkn mexay [ m I merhornueckumun
JETICHUSIMHU.

HNurepdasa — nepuos MEXAy AByMS MUTOTUUYECKUMHU JICIIEHUSAMU KIIETKHU.

Kapuonumdga — saepHslii COK.

Kapuorun — cnenuduueckuii Ay JaHHOTO BUIa HA00P XPOMOCOM.

Kunerexop — OenkoBas CTpPyKTypa, pacrmojiararomiascs B 00JacTu
LEHTPOMEPHI XPOMOCOMBI.

Kunerounas wiam muromjiasMarudeckasi 000104Ka — TOJIyIPOHUIIAEMAs
CTPYKTypa, OKpyaromas KjaeTky. OOecrneunBaeT CBA3b KJIETKU C BHEKJIECTOYHOM
CpEIOu.

Kommieke Toabgxm —  Mopdosornueckass  CTpYyKTypa  KIETKH,
MPUHUMAIOIIAs y4YacTHE B YIJIEBOAHOM M J>KUPOBOM OOMEHAaX B KaueCTBE
CEKPETOPHOTO aIapara.

Konsbroranuss XxpoMOCOM — COEAMHEHUE TOMOJIOTHYHBIX XPOMOCOM JIPYT C
JIPYyTrOM BO BpeMsl MEN03a.

JIu30cOMBbI — OpraHesuibl, OTBETCTBEHHBIE 3a II€pEBapUBAHUE BEIIECTB,
MOCTYMAIOIIKNX B IIUTOILIA3MYy.

Makpoparn — mnonumopdHbIE KIETKH, CIOCOOHBIE K aMeOOBUIHOMY
JBM>KCHUIO U K TIOTJIONIEHUIO OaKTePU U JIPYTUX UYKEPOTHBIX YACTHII.

Meii03 — 0coObIii TUI AENEHUs siApa CIIOPOr€HHOW KIETKH, IPU KOTOPOM
MPOUCXOJIUT PEAyKUHUs (YMEHBIIEHUE BJBOE) YHUCIA XPOMOCOM, CBOWCTBEHHOTO

JAHHOMY BHLY.



MenaHOUUTBI — OTPOCTYATBIE NUTMEHTHBIE KJIETKM HEHPONIHAIBHOU
MPUPOJIBI, PACIIOIOKEHHBIE B NIMAIBHOM CJIO€ YMUAEPMHUCA.

Meradasza — daza mMuTO3a M Meilo3a, BO BpEeMs KOTOPOH XPOMOCOMBI
pacrnosiararoTcs B 9KBaTOpHaIbHOM MJIOCKOCTH, 00pa3yst MeTada3zHyro IUIACTUHKY.

MUKpPOBOPCMHKHM — CKJIAQOKM W BBIIYKIOCTH LHTOILIA3MATHYECKOU
000JI09KH, 00ECITEUNBAIOIITIE TIPOXOKICHUE BEIIECTB Yepe3 Hee.

Muro3 — HeEnpsMoe JAEJIIEHUE Sapa, CBONCTBEHHOE MEPUCTEMATUYECKUM
TKaHSIM.

MMUTOXOHAPUH — OPraHellIbl, MPUHUMAIOIINE Y4YacTUE B OOJBIIOM YHUCIE
XUMHUYECKUX PEAKLUI, TAKUX KaK KIETOYHOE JbIXaHUE.

MHoOropsiAHbld 3MUTETUA — OJHOCIIOWHBIN SNHUTEIUH, B KOTOPBIX sIpa
PAaCIIOJIO’KEHBI Ha Pa3HBIX YPOBHAX

MoOHOUUTHI — arpaHyJIOLUUThI, BBIIOJHAIOIINE 3aIUTHYIO, (ParoUTapHyIo
byHKIUY.

HeiipoHbl — BBICOKOCIIEIMAIN3UPOBAHHAs KJIETKA, KOTOpas BOCIPUHUMAET
pasapakeHus, nepepadaThiBACT UX U MEPEIACT UX PA3IUYHBIM OpraHaM Tena.

Heittpoduibl — OKpyIvible NOABUYKHBIE KIETKH, OTHOCSIIMECS K MaJIbIM
(daromuTam.

OxHOpSAAHBIN dMUTEJUN — OAHOCITONHBINA SIUTENHNHN, Y KOTOPOTO Sipa BCEX
KJIETOK JIE’KaT Ha OTHOM ypOBHE.

OporoBenue — TIOCTENIEHHOE IIEPEPOKIACHUE LUTOIUIA3MBI, KOTOPOE
HAUMHACTCSl B 3€PHUCTHIX KJIETKaX, MPOJOJKAEeTCs B ONIECTAIIMX U 3aBEpILACTCS
00pa30BaHUEM BEPXHEI0 POTOBOTO CJIOSL.

OcTteounTsl — 3peible BBICOKO TU(DPepeHIIMpOBAHHBIE KIETKU KOCTHOM
TKaHH.

Ilna3monecMbl — UUTOIUIA3MEHHBIE TSKH, MPOXOMAIIME YEPE3 IOPbI
KJIETOYHOM 000JI0YKM M 00E€CIIEUHBAIOIINE CBA3b MEXY LIMTOIIIa3MaMU COCEIHHUX
KJIETOK.

HJIaCTl/IJII)I — MCM6paHHBIe Opra”Hcyljibl, HaxOAAINHUECA B LUTOIIIA3MC



PaCTUTEIIBHOM KJIETKH.

IIpoda3za — nepras daza MuTO3a M Mei03a, BO BpeMsl KOTOPOU MPOUCXOAUT
KOMIIAKTU3aLHsI XPOMOCOM.

PubocoMbl — opraHesnibl, y4acTBYIOIIME B CUHTE3a OelKa.

CTB0JIOBBIE KJIETKH — HCXOAHBIC KJIETKU THUCTOICHETHYECKOTro psiaa ,
crocoOHBIX MU PepeHIUPOBATHCS B PA3TMUHBIX HAITPABICHUSIX.

Cdepocombl — mMemOpanuble my3bipbku  (nuamerpom 0,1-0,5 MxMm) B
KJIETKaX, B KOTOPBIX MPOMCXOAUT HAKOIUIEHHUE JIMIIUIOB (Macia).

Tenodgaza — 3axmounTenbHas (a3za MUTO3a WKW MeH03a, BO BpeMsl KOTOpOH
MPOUCXOIUT JEKOMITAKTU3AIIUSI XPOMOCOM M 00pa3yeTcs KJIETOUHAs MePeropoaKa.

TeTpaabl — yeTbIpe TaIIOUHBIE KJIETKH, KOTOPbIe 00pa3yrOTCs Y IIBETKOBBIX
pacTeHuil B pe3yibrare Menosa.

®uoOpodsacTBI —  OCHOBHBIE  KJIETKM  COCAUHHUTEIBHOM  TKaHHU,
MPOAYLIMPYIOIINE KOMIOHEHTHI MEKKIIETOYHOTO BEIIECTBA.

Xua3Mbl — MECTa COSUHEHUS XPOMATU IIPU KPOCCHUHIOBEPE.

Xpomaruaa — CTpyKTypHasi 4aCTb XPOMOOCMBEL.

XpoMaTUH — BELIECTBO XPOMOCOMBI, XOpPOILIO  OKPalIMBAIOLIEEC
CIIECIIMAJIbHBIMU KPACUTEIISIMHU.

XpoMoMepbl — CHEHU(PUUYECKUE YYACTKM XPOMAaTH, PpPa3IHyarolInecs
MeXIy cobol o Benmuune, hopme u conepxanuto [JHK.

XpomocomMa — 3TO YpOBEHb OpraHM3alMHA HACIEICTBEHHOIO Marepuana,
MPENICTaBIEHHOTO B BUJIE XPOMATUHOBOTO (HYKJIEOITPOTEUTHOTO) KOMILIEKCA.

IleHTpHO/IM — UEHTPAIBHBIE YACTHU LICHTPOCOMBI.

IenTpoMepa — nepBUYHAS NEPETIKKA XPOMOCOMBI.

IlenTpOoCcoMa — y4yacTByeT B MUTO3€ WJIH JICJICHUU KJIETOK.

HutoxkuHe3 — o0pazoBaHKE KIETOYHOMN MEPETOPOIKH.

Huronoruss — Hayka O  cTpoeHuH,  (QyHKIUSAX,  Ipoleccax
JKU3HENICSITEIbHOCTH M BOCIPOW3BEICHUS KIETOK. LluTonorust Ttakxke wu3ydaer

PA3BHUTHEC U IIPOUCXOKICHUC KICTOK.



HuTomiia3ma — copepKUMOe KIETKU 332 UCKIFOUEHUEM s1Ipa.

J03MHOPUIBI — 3E€PHUCTBIE JIEWKOLMTHI, obOnaaaromue (arouquTapHoOi
aAKTUBHOCTBIO.

JHAOMHTO3 — OCOOBIM LMKJI Pa3BUTUA s/ipa, IPU KOTOPOM IPOUCXOIUT
peayIUIMKaurs XpOMOCOM BHYTPH HEACIALLErocs siipa.

DHIOIJIABMATHYECKH I PETUKYJIYM — YacTh BaKyOJISIPHOW CUCTEMBI KIIETKH,
COCTOSIILIAsl U3 MEJIKUX BaKyoJIe€l U KaHAJIOB.

JHAOIIA3MATHYECKHIT PETHKYJIYM IIAAKUH — CTPYKTypa, oOpasyromias,
BBIIEIISIONAs U TEPEHOCHIIasl KUpbl MO BCEH KIETKE BMeECTe ¢ OelkaMu
CKJIaI4aToro peTUKYIyMa.

JHIOIJIABMATHYECKH  PeTHUKYJIYM  IIEepoOXoBaThlii —  CTPYKTypa,
HAKaIUIMBAIOILAsl U BBIJIEISIONIAs] CHHTE3UPOBAHHbIE OEIKU B pubocomax.

JnuTeMii — MOrpaHUYHAs TKaHb, MPEACTABISIIONIAs COOOK OIHOCIONHBIE
WIM MHOTOCJIOWHBIC TIUIACTBI, TMOKPHIBAIOIINE BHYTPEHHUE WJIA BHEIIHHE
MOBEPXHOCTHU JIF0OOT0 OPraHu3Ma.

JNUTEJTHOUUTBI — KIETKH 0a3adbHOrO CJIOsi, CHOCOOHBIE WHTEHCHUBHO
JICJIUTHCS MUTO30M.

JYXpPOMATHH — OCHOBHAas Macca XpOMaTHHA XpPOMOCOMBI 33 HCKJIIOUEHUEM
YYaCTKOB Fe€TepOXpPOMaTHHaA.

SnepHast 000J104Ka — ropucTasi 000JI0YKa, PErYIUPYIOIIasl IPOXO/] BEIIECTB
MEXKy SAPOM U LUTOIIA3MOM.

SAapo — oaMH U3 OCHOBOIIOJATAIONIMX KOMIIOHEHTOB KJIETKH, TaK Kak SIpo
SIBJISIETCS HOCHUTEJIEM HACIEACTBEHHBIX NMPHU3HAKOB U BIMSET HAa Pa3MHOXEHHE U
nepenady OMOJIOrMYECKON HACIIECTBEHHOCTH.

Anpeiko — HEOONBIIOE OKPYTVION POPMBI TEIbIIE, HAXOASIIeeCs B ape, HO
OTJIMYAIONIEECs] OT HEro Mo CBOUM (U3HKO-XMMUYECKUM CBoHCTBaM. COCTOUT W3

JHK (2-12 %), PHK (5-14 %) u Genkos.
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