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HNEPE/IMOBA
licTomoriss,  mwromoris  Ta  eMmOpionoris €
MOpP(MOJIOTIYHUMH  JUCHHUIUTIHAMH,  SIKI  BBaXKarOTh

(yHIaMEHTaTbHUMH B CHCTEMi OCBITH Mai0yTHBHOTO
mikaps. Lluromoris — Hayka mpo OA0BY, pPO3BHUTOK i
JKATTEMISUIBHICTD KIIITHH.

3amponoHoBaHe BHIAHHS € HaBYAIBHUM MOCIOHHMKOM
UL CaMOCTiHHOT ~ poOOTH  CTYIEHTIB  MEIMYHHX
VHIBEpPCHUTETIB Ta MIATOTOBICHO CHIBPOOITHUKaMU
kadeapu Mopdodorii Menuanoro iHCTUTYTY CyMCBKOTO
JiepkaBHOTO yHiBepcuteTy. IlociOHMK Mae Ha MeTi
UTFOCTpAIlil0  TEOPETHYHOIO0  Marepialy 3  pO3Iiry
«uTonoris»  MIKpDOCKOMIYHMMHK  TIpenaparamMd  Ta
CTHCIMMH KOMEHTapsIMH JI0 KOXXHOTO 3 HHX TphOMa
MOBAaMH: YKpPaiHCHKOIO, POCIHCHKOI0 Ta AaHTIIHCHKOIO.
AJDKe 3aragbHOBIIOMO, IO SKUM OW He OyB TapHUM
TEOPETUYHUI MOCIOHUK, SKUMHU O He OynM SKICHUMHU B
HBOMY UTIOCTpallii, BUBYUTH JeTaji OYJOBU KIITUHU
HEMOIKITUBO oe3 CaMOCTIHHOTO BUBUYCHHS
MIiKpPOCKOIIYHUX MpernapaTiB.

ATiac chpusie He JIMIIE KpaloMy PO3YMIHHIO Ta
3aCBOEHHIO TEOPETUYHHMX 3HaHb, & M Ja€ MOXKIHMBICTB
HABYUTH MalOyTHBOTO JKaps «4UTATH» IUTOJOTIYHI Ta
ricromoriuHi  mpenapath. ATiac TakOX  MiCTHTh
iHdQopMaIito TPO OCHOBHI MeTomuku (papOyBaHHS
[UTOJIOTIYHUAX TIpermapariB, OYIOBY MiIKpOCKONa Ta
npaBWiia KOPUCTYBaHHsS HUM. BilblnicTe HaBeqeHHX B
atmaci  CBITMIMH  (OTOJIOKYMEHTOBAaHO  aBTOpaMH
caMocCTiiiHO Ha 0a3i kadenp Mopdoorii Ta MaTONOTiYHOT
aHaromii Menn4Horo iHCTHTYTY CyMCBKOTO JIEpPKABHOTO
yHiBepcuTeTy. Bci  TepMmiHM TIOCIOHWKAa  HaBeseHi
BIAIIOBIAHO JI0 MDKHApPOIHOT riCTOJIOrYHOL
HOMeHKIaTypu. HaBuanbHuil mociOHMK peKOMEHI0BaHUI
JUIss  CTYACHTIB 3aKJaJiB BHIIOI MEIUYHOI OCBITH,
6iooriB, MOpQOIIOTiB, MPAKTUIHUX JIKapiB T4 HAYKOBHX
NpaliBHUKIB.

INPEINCJIOBUE
I'ucTonorusi, HUTONOTUSL M SMOPUOJIOTHSI SIBIISIFOTCS
MOP(OJIOrUIECKUMHU JUCLUILIMHAMH, KOTOpBIE
CUUTAIOT ¢byHIaMeHTaTbHBIMU B cucreMe

oOpa3oBanus Oynymiero Bpada. Lluromorust — Hayka o

CTPOCHHH, PA3BUTHH U KU3HEIEATEITLHOCTH KIETOK.
[IpeanoxxkeHHoe wW3naHWE  SBISIETCS  y4EOHBIM

MOCOOMeM ISl CaMOCTOSITEIbHON PabOTHI CTYINEHTOB

MEIUIUHCKAX  YHHBEPCHUTETOB M  IIOATOTOBIICHO
COTpYJHUKAMHU Kadeapsl MopdoI0TUu
MenuiuHCKOro WHCTUTYTA Cymckoro

TOCy/IapCTBEHHOTro yHHBepcuTera. I[locoOme wmeer
HENBI0 WUTIOCTPAMHA TEOPETHYECKOTO MaTepualia 1o
pazzaerny «utomorusy» MHUKPOCKOITHYECKUMH
npermapataMd M CKaTbIMH ~ KOMMEHTApHAMH K
KQKIOMY M3 HHX Ha TpeX S3bIKax: YKPAaHHCKOM,
PyCCKOM M aHTJIuHCKOM. Beab o00IIeM3BECTHO, YTO
KakuM OBl HH OBUT XOPOILIUM TEOPETUIECKUN YISOHUK,
KakuMH OBl HHM OBUIM KAa4eCTBEHHBIMH B HEM
WITIOCTPAIMU, W3Y4YWTh JIETATUd CTPOCHUS KIETKH

HEBO3MOXKHO ~ 0€3  CcaMOCTOSITEJIbHOTO — M3y4YCHUS
MHUKPOCKOITMYECKUX Ipenaparos.
ATiiac  cHocoOCTByeT HE TOJBKO  JIydIIemy

IMMOHMMAaHUIO U YCBOCHUIO TCOPCTHUYCCKUX 3HaHPII>'I, HO
U J1aeT BO3MOXXHOCTh HAy4yWTh OyIyIIEero Bpada
«IHUTATh»  IUTOJIOTHYECKHE W  T'HCTOJIOTHYECKUE
npenapathl. ATiac TakKe COACPKHUT HHPOpMAIUIO 00
OCHOBHBIX METOAMWKAX OKpPACKM MUTOJOTUYCCKUX
NpernapaToB, CTPOCHUH MHKPOCKONIA M MpaBHIIax
MONb30BaHUSA WM. bBOJBIIMHCTBO IIPUBCIACHHBIX B
aTiace tdotorpaduit (hOTOIOKYMEHTHPOBAHO
aBTOpaMM  CaMOCTOSITEIBHO Ha  0aze  kadeap
Mopdonoruu u naronorndeckoid anaroMmur CyMCKOTo
rOCY/IapCTBEHHOTO ~ YHHBepcuTeTa. Bce TepMHHBI
nocoOMsi ~ TpHBEIEHBI B COOTBETCTBUH  C
MEKIyHAPOIHOH THCTOJIOTHYECKOW HOMEHKJIATYPOU.
[Tocobue peKOMEHIOBAaHO It CTYACHTOB BBICIIHX
y4eOHBIX  3aBeleHUM, Ouojiorop, MOpP(OJIOroB,
NpPaKTHYECKUX Bpauei U HayYHBIX paOOTHHKOB.
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PREFASE

Histology, cytology and embryology are
morphological  disciplines that consider as
fundamental in the education system of the future
doctor. Cytology is the science of the structure,
development, and vital functions of cells.

The proposed publication is a study guide for
independent work of students of medical universities
and prepared by employees of the Department of
Morphology of the Medical Institute of Sumy State
University. The study guide aims to illustrate the
theoretical material in the section "Cytology" with
microscopic preparations and concise comments on
each of them in three languages: Ukrainian, Russian
and English. After all, it is well known that no
matter how good a theoretical textbook, no matter
how high-quality illustrations are in it, it is
impossible to study the details of the cell structure
without  independent study of microscopic
preparations.

The atlas contributes not only to a better
understanding and assimilation of theoretical
knowledge, but also makes it possible to teach the
future doctor to “read” cytological and histological
preparations. The atlas also contains information on
the basic technigues for staining cytological
preparations, the structure of the microscope, and
the rules for using it. Most of the photographs cited
in the atlas are independently documented by the
authors on the basis of the departments of
Morphology and Pathological anatomy of the
Medical Institute of Sumy State University. All
terms of the manual are given in accordance with the
international histological nomenclature. The study
guide is recommended for students of higher
educational institutions, biologists, morphologists,
practitioners and researchers.



OCHOBHI BUIH ®APEYBAHb IUTOJIOT'TYHUX ITPEITAPATIB

1. I'emamokcunin ma eo3zun.
I'emaTokcuitin 3a0apBitoe siapa B CHHBO-(ioneToBui KoJip. Eo3uH — nuronnazmy Ta BOJIOKHUCTI CTPYKTYPU B POKEBHMA KOIIp.
2. T'emamoxcunin.
3abapaitoe siapa (XpOMaTHH) Y CHHBO-(10JI€TOBHIA KOIIp.
3. Jiamanmosuii Kpe3unoeuii 01aKumMHUIL.
HiamanToBuUI KpEe3MITOBHI OIaKUTHUHN 3a0apBIIOE CITYACTY CTPYKTYPY PETHKYIIOLHUTIB KPOBI.
4. 3abapenennsn 3a Pomanoscokum — I'im3zoro.
bazodinbHi CTpyKTYpH 3a0apBIIOIOTHCS B CHHINM KOJIP, @ OKCU(IIBHI — B YUSPBOHUIA.
5. 3aniznuii zemamoxcunin 3a I'endenzaitnom.
3abapBIiroe s/pa Ta HUTOIUIA3MATHYHI CTPYKTYPH Y BIATIHKH YOPHOTO i CIpOT0 KOJILOPIB.
6. Imnpezcnauia azomuokucaum cpionom.
3a0apBiOIOThCS  apripoiibHI CTPYKTYpH (3IATHI 3a4OPHUTHUCS CpiOJOM): PETHKYJSPHI BOJIOKHA, aKCOHM HEPBOBUX BOJIOKOH, HEHpodiOpwim, HuUTONEeMa
eriTeNMaabHUX KIITHH.
7. Imnpeznauin azomnoxucaum cpionom, 2emamoKcuin.
JuB. remaTokcuiaiH. [IUB. iMIIperHariisi a30THOKUCIUM CPiOIoM.
8. Kapmin 3a becmom, zemamoxcuii.
Kapwmin 3a bectoM BuOipkoBO 3a0apBIltO€ TPaHyIH TIIIKOT€HY B YepPBOHUH KoOJIip. J[MB. TeMaTOKCHITIH.
9. Cyoan i zemamoxcunin.
CynaH 3a0apBITio€ )KUPOBI BKIIOUYEHHS B Y4ePBOHO-ITOMapaHYeBUi Kouip. JIMB. TeMaTOKCHITIH.
10. Tionin i nikpunoea kucnoma 3za Illmopnem.
TioHiH — 11e OCHOBHHI OapBHUK CHHBOTO KOJIBOPY, 3a0apBitroe siapa KiiTHH. [likprHOBa KHUCIIOTa — KUCIIUN OapBHUK — 3a0apBITIO€ [IUTOTIA3MY B KOBTHIA KOJIP.
VY pasi HakJIaIaHHs LUX ABOX KOJILOPIB CIIOCTEPIraeThes 3€IeHUI BiATIHOK.
11. Tonyiounoeuii cunini. 1le ocHOBHUI OapBHUK, 1110 HAJa€ XpOMaTO(iIbHIN cyOcTaHIii (pHOOHYKIEONPOTETHH) OJAKUTHOTO KOJIBOPY.
12. Yomupuoxuc ocmiro.
Marepiai, 0 MiCTUTB XKHP, 320aPBIIIOETHCS OCMIEM Y YOPHUH KOJIP.
13. Yomupuokuc ocmiro, cagppanin.
Marepian, 10 MiCTUTB XHD, 320apBIIOETHCS OCMiEM y YopHUi Kouip. CadpaHiH 3a0apBiroe sapa B YEPBOHUM KOJIIp.
14. I'emamokcunin ma KoHz0 4epBOHUIL.
Konro yepBoHuii 3a0apBiiroe napieTanbHi KINITUHY 337103 1 IOKPUBHUH eMiTeNii HUTyHKa B IOMapaHyeBHid KoJip. J{uB. reMaTOKCHIIH.
15. I'emamoxcunin i nikpoghyxcun. IlikpodykcruH 3a0apBiIrOE KOJIAreHOBI BOJIOKHA B SICKPaBO-UYEPBOHHUI KOJIp, a eMiTeNild i M 31 — Y BIITIHKH JKOBTOTO KOIIOPY.
JIMB. reMaTOKCHUJIiH.
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11.

12.

13.

14.

15.

OCHOBHBIE BUJIbl OKPACOK IIUTOJIOI'MYECKHUX TPEITAPATOB

I'emamoxcunun u 303uHn.

I'eMaTOKCHIIMH OKpalMBaeT Aapa B cHHE-(QHUOJIETOBBIN LBET. DO3WH — IUTOILIA3MY U BOJIOKHUCTBIE CTPYKTYPBI — B PO3OBBIH.
TI'emamoxcunun.

OkpamuBaeT sapa (XpoMaTHH) B CHHE-(DHOIETOBBIN IBET.

bpunnuanmoswtii Kpe3unoewlii 2071y00il.

BpunnmmaHTOBBI KPE3UITOBBINM TOTYy0OH OKPAIIBAET CETUATYIO CTPYKTYPY PETUKYIOIUTOB KPOBH.

Oxkpacka no Pomanoeckomy — I'um3e.

bazodunbHbIe CTPYKTYPBI OKPAIIMBAIOTCS B CHHU IIBET, @ OKCU(UIbHBIC — B KPACHBIH.

Kenesnwtii cemamoxcunun no I'endenzaiiny.

OxpaluBaer si7ipa 1 HUTOIUIa3MaTHYECKUE CTPYKTYPbI B OTTEHKH YEPHOTO U CEPOTo LIBETOB.

Hmnpeznayusa a3o0muoKucivim cepeopom.

OxpamuBaloTcsi aprupoQuibHBIE CTPYKTYpPBI (CIIOCOOHBIE UYEPHUTHCS CepeOpOM): PETHKYISAPHBIC BOJIOKHA, aKCOHBI HEPBHBIX BOJIOKOH, HEHpO(QHOPHILIBL,
UTOJIEMMA SIMUTETHATBHBIX KIETOK.

Hmnpeznayusa a3o0muoKucivim cepeopom, 2eMamoKCuiIun.

CM. remarokcmiiiH. CM. HIMIIPETHAIMSI a30THOKHCIIBIM CepeOpOM.

Kapmun no Becmy u cemamoxcunun.

Kapmun no becty okpammBaeT n3duparenbHO rpaHyJibl [NIMKOTeHa B KpacHbIN 1BeT. CM. reMaTOKCHIIMH.

Cyoan III u zemamoxcunum.

CyzaH OKpalIMBacT KUPOBBIE BKIIOYEHHS B KPACHO-OPaHKEBbIM BET. CM. FéeMaTOKCHIIHH.

Tuonun u nuxpunosas kucioma no Ilmopnio.

THOHMH — 3TO OCHOBHOM KpacUTENIb CHHETO LBETA, OKPAIINBACT siApa KIETOK. [[MKpHHOBas KMCI0Ta — KUCIBIM KpacuTeldb — OKPALIMBAET LIUTOIUIA3MY B KEITBIN
uBeT. [Ipu HanoXKeHUH 3TUX JBYX LIBETOB HAOIIONAETCs 3€JIEHBIH OTTEHOK.

Tonyuounosntii cunuil.

OTO OCHOBHOM KpacuTelb, MPUAAIOLIINI XpoMaTOQMIbHON cyOcTaHIMU (PUOOHYKIIEONIPOTENH) TOIy00ii IBET.

Hmnpecnayus uemvipexokucoio 0cmus.

Martepuan, coaepxkainii )KUp, OKpaliuBaeTCsl OCMHEM B YEPHBIN IIBET.

Yemuvipexokuce ocmus, cappanun.

Martepwuai, cofepiKalinii )Kup, OKpanBaeTcsi OCMUEM B 4epHbIil nBeT. CadpaHuH OKpaIIMBAET s/pa B KPACHBIN IIBET.
I'emamoxcunun u KOH20 KPACHbLIL.

Konro kpacHbIil OKpammBaeT nmapreTaabHble KIETKH KeJle3 U TTOKPOBHBIHN 3MUTENNH jKeTyKa B OpaHKeBbIi 11BeT. CM. TeMaTOKCHIIHH.
I'emamoxcunun u nUKpo@yKcuH.

[MukpodykcuH okpanIBaeT KOJJIareHOBbIe BOJIOKHA B APKO-KPACHBIN IIBET, a AIUTENUI U MBIIIIBI — B OTTEHKHU JKENTOro 1seTa. CM. TeMaTOKCHIINH.
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15.

BASIC TYPES OF STAINING CYTOLOGICAL PREPARATIONS

Hematoxylin and eosin (H&E).

Hematoxylin stains nuclei in dark blue-violet colour. Eosin stains cytoplasm and fibred structures in pink.

Hematoxylin.

It stains nucleus (chromatin) in dark blue-violet.

Brilliant cresyl blue.

Brilliant cresyl blue stains chromidial net of reticulocytes of blood.

Romanowsky — Giemsa method.

Basophilic structures are stained in dark blue, oxyphilic — in red.

Iron hematoxylin.

It stains nucleus and cytoplasm structures in tints of black and gray colours.
Silver nitrate impregnation method.

Argyrophilic structures (which may be blackened by silver) are stained: reticular fibers, axons of nerve fibers, neurofibrils, cytolemma of epithelial cells.
Silver impregnation, hematoxylin. See silver impregnation. See Hematoxylin.
Best's carmine staining, hematoxylin.

Best's carmine is a special method of staining used to identify glycogen granules in red colour. See hematoxylin.
Sudan staining, hematoxylin.

Sudan stains lipid (fat) inclusions in red-orange colour. See hematoxylin.
Thionine and picric acid according to Schmorl.

Thionine is basic stain; stains cells nuclei in dark blue colour. Picric acid is acid stain; stains cytoplasm in yellow colour. When these two colours merge — green
tint appears.

Toluidine blue.

This stain gives blue colour to the chromatophilic substance (ribonucleoprotein).

Impregnation with osmium tetroxide.

Fat containing structures are stained by osmium in black colour. This method visualizes the membranous structures in the cell.
Osmium tetroxide, safranin.

Fat containing structures are stained by osmium in black colour. Safranin stains nuclei in red colour.

Hematoxylin & Congo red.

Congo red stains glandular parietal cells and covering epithelium of stomach in orange colour. See hematoxylin.

Hematoxylin, fuchsin - picric acid staining.

Fuchsin — picric acid stains collagen fibers in bright red colour, epithelium and muscular tissue — in yellow tints. See hematoxylin.
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ITPABUJIA KOPUCTYBAHHS MIKPOCKOIIOM

1. VYcranosuru Mikpockomn nepen coGoro.

2. TlepeBipUTH TIONOKEHHS MaJoro 00 €kTuBa (LEHTPYBATH 00 €KTHB, YCTAHOBHTH TyOyC TaK, 1100 (pOHTAIbHA JiH3a 00’ €KTUBAa MAjoro 30LIbIICHHS Oyia Ha
BifcTaHi 1-1,5 cM Bl IPEIMETHOTO CTOJIHKA).

3. Ocsituty mosie 30py. JUIs IOTO B3SATH BEJIMKHM 1 BKa3iBHUM TANBISIMH 000X PYK J3€pKaio i HAalpaBHTH HOTO Ha JDKEPENO CBIiT/Ia Tak, mo0 mose 30py OyIio
SCKpaBo Ta piBHOMIpHO ocBiTieHe. [loTpiOHO KOpHCTyBaTHCA BBIrHYTOIO TIOBEPXHEIO A3epKaja.

4. TloknacTd mpemapar Ha CTOJHMK MiKPOCKOIa HAKPMBHHM CKJIOM JOTOPH Tak, 00 IOCIi/UKyBaHHN 00’€KT OYB y IEHTpPI NMPEAMETHOTO CTONMKA. 3adikcyBaTu
nperapaT 3aTHCKaueM.

5. 106 3HaiiTi 300paXkeHHs B pa3i Majoro 30iJbIICHHS, HOTPIOHO 3a JOMOMOIOK MaKpOIBHHTA ITiJi KOHTPOJIEM 30py 3MIHHTH IMOJIOKEHHS TyOyca, HAOIMKAIOUH
(hpoHTANBHY NiH3Y 00’ €KTHBA MAJIOTO 301IBIICHHS 10 HAKPUBHOTO CKJIa Ha BiJicTaHb MpUOIU3HO 1 cM (10 mosBY 300pakeHHs B O 30PY).

6. Ilix gac mepexoay Ha BeldWKe 30UIBIICHHS JIBOK PYKOIO MOTPIOHO 3adiKCyBaTH HIXKKY MITATHBA, a MPABOIO — 3JIETKa MiAHATH TyOyc Ha 1-2 MM, HOBEpTArOYH
MakporBUHT 70 cebe Ha 1/4 000pOTy, MOTIM BENMKHWI 1 BKAa3iBHUI Maiblli NpaBoi PyKH MEPEeHECTH Ha oOWaBa 00 €KTHBHU 1 MOBEPHYTH PEBOJEBEP 32 TOAMHHUKOBOIO
CTPUJIKOIO JI0 KianaHHs ¢ikcatopa. 3a JOMOMOTO0 MaKpOT'BHHTA, ITiJi KOHTPOJIEM 30Dy, MOBUILHO OMYCTHTH TyOyC Ha BilcTaHb mpuOin3Ho 0,2 ¢cM MiX JIiH3010 00’ €KTHBA
BEJIMKOTO 301IbIIICHHS 1 HAKPUBHUM CKJIOM JIO MOSIBU B ITOJII 30PY YiTKOT'O 300pasKeHHSI.

7. Tlim yac MOCHi/PKEHHS Mperapary B pasi BEJMKOTO 301IbIICHHs MOTPIOHO BUKOPUCTOBYBATH MIKPOTBUHT, 00epTaiun Horo Ha cebe i Bix cebe He Ginble HiX Ha
MiBOOEPTY, IO JIa€ MOXKIUBICTh TOCIIPKYBATH TIIMOUHY Mpenapary.

8. o6 3HsATH mpenapar, HEOOXIJHO MEPEBECTH MIKPOCKOIN HA Majie 301IbIIEHHS, Ul 1IbOT0, HE MiJHIMauu Ty0ycC, JIBOW PYKOK MOTPIOHO 3a(iKCyBaTH HIXKY
MIKpOCKOIIa, a MPaBo0 — MMOBEPHYTH PEBOJILBEP 32 HAHKOPOTIIOI BiJICTAHHIO Ha Malle 30UIbIIeHHS N0 KianaHHs ¢ikcaropa. [lorim, miaTpuMyroun mpenapar JTiBOIO
PYKOI0, TIPaBOIO — BiJIBECTH 3aTUCKAY IUIABHUM PYXOM yIepe]l 1 3HATH IpernapaT i3 IPeIMETHOTO CTOJIMKA.

9. TloBepHYTH MiKPOCKOII JIO TOYATKOBOTO MOJIOKEHHS.

METOANKA MIKPOCKOIII

[Tepen MiKpOCKOIIi€I0 PO3IJISTHBTE Mpenapat. 3BePHITh yBary Ha Te, 10 BiH ITPO30pHH 1 Mae poxkeBO-(iojIeToBe 3a0apBicHHS 3a PaXyHOK OApPBHHMKIB — T€MaTOKCHIIIHY
Ta €03MHY. 3HaHAITh Y MIKPOCKOII 300paskeHHS B pa3i Majoro 301JIbIIEHHs, PO3IJISIHBTE BECh MPENaparT, MePeMillyl0YH MPEIMETHE CKIIO BEJIMKHAM 1 BKa3iBHUM MaJIBLSIMH
000X pyK.

Jns pocnipkeHHS mpenapaTy B pas3i BETMKOro 30UIBIIEHHS PO3MICTITH OOpaHy AUISHKY B HEHTpl mouisi 30py. OTpuUMaBIIM 4iTKE 300pa)KeHHS B Pa3i BEJIMKOTO
301JIBLIEHHS, 3aCTOCOBYIOYH MiKPOTBHHT, 3BEPHITh YBary Ha Te, sIKi 3MiHH B IIOJIi 30py OJHOYACHO BiOYBarOThCS. 3BEPHITH yBary Ha 3a0apBJCHHS CTPYKTYPHHX €JI€MEHTIB
KIIITHHU B Tipenapari: siipa GpapOyroThesi TeMaTOKCIIIHOM y QioneroBuil Komip (ToOTO € 0a30(pUIbHUMH); UTOILIA3MA — €O03HMHOM — Y POXEBHU Komip (OKCH(iNbHA).
BrnactuBicTs cTpyKTyp apOyBaTrcsi OCHOBHUMH 200 KHCIMMHU OapBHUKAMH BU3HAYAETHCSA 1X (i3UKO-XIMIYHIMHU OCOOIUBOCTSMH.

ITicns 3akiHYeHHS AOCTIPKEHHS 3HIMITh IIperapart 3TiIHO 3 IpaBUIaMU KOPUCTYBAHHS CBITIIOBUM MIKPOCKOIIOM.

9



CTPOEHUE MHUKPOCKOIIA

Y3ibl U AeTaAIHN CTPOoCHHUA CBETOBOI0 MUKPOCKOIIA:

OkyJsp.

OOBEKTHUB.
Muxkporpenapar.
[IpenMeTHBIN CTONUK.
Konpnencop.

HNuadparma.
MuKpOMETPUYECKU BUHT.
MaxkpoMeTpU4ECKUN BUHT.
PeBoubBep.

10. OcHOBaHHE.

11. KoJoHKa.

© oo N o gk wbdhPE

IIpumeuyanus:
1. [Ipu maJjiom yBeiu4eHHH (M. YB.) MUKPOCKOIIA B paboTe cleayeT

MCIIOJIb30BaTh OOBEKTUB X8 U OKYJISAp X 7.

2. IIpu 6oabmioM yBesimueHuM (0. yB.) MUKPOCKOTIA UCTIOTB3YETCS

00beKkTUB x40 1 oKyJsAp X7.
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INPABHUJIA I1IOJIB3OBAHUSA MUKPOCKOIIOM

1. VYcraHoBUTH MHUKPOCKOI B pabouee MOJI0KEHUE TaK, YTOOBI OH OBbLT MOBEPHYT KOJIOHKOHM K HAOMIOAATEIIO, a 3ePKajloM — K UCTOUYHHKY CBETa.

2. YCTaHOBUTH OOBEKTHB MAJIOTO YBEJIMUCHHS HA PACCTOSHAHU | CM OT IPEIMETHOTO CTOJIMKA.

3. Tlox xouTposeM 3peHns (IIA11 B OKYJSP) OCBETHTH I0JI€ 3PEHHST MHKPOCKOIIA C TIOMOIIBI0 BOTHYTOTO 3epKalia (€CIH MCIIOIb3YETCsl €CTECTBEHHOE OCBEIICHHE)
WITH C TIOMOIIBIO TUIOCKOM CTOPOHBI 3epKajia (€CJIM HCIOJIB3yeTCsl HCKYCCTBEHHOE OCBEIIECHHE).

4. PacrmojoxuTh mpenapar Ha NPeJMETHOM CTOJHMKE MOKPOBHBIM CTEKJIOM BBEpPX TaK, YTOOBI M3ydaeMbIil OOBEKT HAXOMWICS HA MyTH Jyda CBETa B MHKPOCKOIIE
(B TIGHTpeE 10T 3pEHMUS).

5. C momotrsto MaKpOBHHTA TOOUTHCS YETKOTO H300paXKeHU 00BEKTa B MUKPOCKOTIE (M3yYUTh U 3apHCOBATh Mpenapar B alb0oM).

6. He nmogammas TyOyca, ycTaHOBUTH OOBEKTUB OONBIIOTO YBETMICHUS U C IIOMOIIHI0 MEKPOBHHTA JJOOUTHCS YETKOTO N300pakeHns (3aprucoBaTh 00BEKT).

7. Tlocne oxkoHuyaHus pabOTHI C MpPENAapaTOM IEPEeBECTH OOBEKTHB B HEHTPaIbHOE MOJIOKEHHWE M TOJNBKO IOCIE 3TOT0 MOXKHO CHATH IIperapar ¢ IPeIMETHOTO

CTOJIMKA.

[lepeHOCUTh MUKPOCKOII C OJHOTO padodvero MecTa Ha JIPyroe MOXKHO TOJIBKO JIByMsSI PYKaMU: JICBYIO PYKY PACIIOJIOKUTH IO OCHOBAaHME MHUKPOCKOIIA, TpaBas —

JOO0JDKHA NPpUACPKUBATh MUKPOCKOIT 3a €0 KOJIOHKY.

METOJINKA MUKPOCKOIIN

[lepen mukpockommelt paccmoTtpute npemnapar. OOparure BHIMaHHWE HA TO, YTO OH MPO3PAayeH M UMEET PO30BO-(DHOIETOBYIO OKPACKY 3a CUYET KpacHUTened —
reMaToOKCWIMHA W 303uHA. Hailimure B MUKpOCKOIle M300paXKeHHE MpHU MajoM YBEJIMUYEHHH, PACCMOTPUTE BECh Mpenapar, IepeMelnas MOKPOBHOE CTEKIO OOJBLIMM H
yKa3aTeJIbHBIM NaJbLaMi O0CHX PYK.

Jinst uccnenoBaHusl Tperniapara mpu OOJNBIIOM YBEIHYSHHUW DPACIOIOKUATE BHIOPAHHBIM YYacTOK B IEHTpE IMoJisi 3peHus. [loiyduB deTkoe H300pakeHUe TpH
0OJBIIOM YBEJHMYEHUH, PUMEHSSI MUKPOBUHT, 00OpaTuTe BHUMAaHHWE HA TO, KaKM€ M3MEHEHUs B TOJIE 3pEHHs MPU ATOM Mpoucxoast. OO0paTtuTe BHUMAaHHE HA OKPACKY
CTPYKTYPHBIX 3JIEMEHTOB KJIETKH B TIperapare: sjpa OKpalIMBalOTCs TeMAaTOKCHIIMHOM B (HOJIETOBBIN 1IBET (TO €CTh 0a30(MIILHO), IUTOIIa3Ma — D03WHOM — B PO30BBIN
BeT (okcupmibHO). CBONCTBO CTPYKTYp OKpAIIMBAThCsSI OCHOBHBIMHU ITH KHCJIBIMH KPACHUTEISIMU OTIPEIEIIeTCS X (PU3UKO-XUMHUUECKUMH 0COOCHHOCTSIMHU.

Ilo oxoHYaHUH HCCIIEAOBAHUS CHUMUTE mpernapar COorjiaCHO IpaBujiaM II0JIb30BaHUA CBETOBBIM MHUKPOCKOIIOM.
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THE STRUCTURE OF THE MICROSCOPE

Components of optical microscope

1. Foot.
2. Fine adjustment mechanism.
3. Objective stage.
4. Body.
5. Body head.
6. Revolver with objectives.
7. Objectives.
8. Tube.
9. Eyepiece. 4
10. Macroscrew. (T
11. Microscrew. X {1 IIMI' ‘
12. Condensor. i =%
13. Condensor screw. 10 .
14. Mirror. 2
|

INSTRUCTION OF USE MICROSCOPE
1. Set the proper lighting. Using concave mirror (by daylight) or flat one (by lamplight) to get the even lighting of the visual field.
2. Put the slide on the objective stage with the coverslide upward.
3. Start to examine the slide by low magnification (with the objective Ne 8), keeping in mind that the distance between objective and slide should be about 1 cm.
4. Get the enough picture sharpness with the help of macroscrew. Moving the slide around objective stage, study its structure.
5. Slide examination with high magnification (objective Ne 40 and 20). Set a part of the slide to examine with high magnification in the middle of the visual field,

then using revolver set the objective Ne 40 and 20. The fine adjustment of the picture sharpness gets with aid of microscrew. The distance between the objective and slide

should be about 1 cm.

6. Finish the job. Remove the slide from the stage and reset the low magnification objective.
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Ne 1. 3aranbHa Mopgostorisi KJIITHHA
(meviHKa aKCOJI0TJIsA).

3a0apBJieHHN — TeMaTOKCUJIiH Ta e03uH. X400

Ne 2. O6mast mopdoJiorus KiIeTKu
(TmeYeHb aKCOJIOTIISA).

Oxkpacka — reMaTOKCHJIMH M 303uH. X400

Ne 3. General morphology of a cell

Liver of axolotl (hepatocytes).
Staining - H&E. x400

1 - KuniTuna ne4iHku 6araTokyTHoi (hopmu.

2 — Sapo kiTHHA.
3 — IlnTomnazma.

4 — Me:xi KJIiTHH.

1 — Knerka neyeHu MHOTOYT0JIbHOI (OpPMBI.
2 — Slnpo KkiaeTKH.
3 — HuTomaa3ma.

4 — I'paHUIBI KJIETOK.

1 - Polygonal shape of liver cell.

2 — Nucleus.
3 — Cytoplasm.
4 — Cell border.
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Ne 1. Kpos amioii. Ne 2. KpoBb ampuduu. Ne 3. Amphibian’s blood.
3a0apBJieHHS — FeMaTOKCUJIiH Ta €03uH. X100 Oxpacka — reMaTOKCUJIMH U 303uH. X100 Staining - H&E. x100

1 — EpuTpouuTH Kadm. 1 — DpuUTPOUHUTHI JISITYIIKH. 1 - Erythrocyte's nuclei.
2 — SInpa epuTpouMTIB. 2 — Slapa 3puTpouUMTOB. 2 — Leurkocytes.
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Ne 1. Ma30k KpoOBi JII0AHHH. Ne 2. Ma30k KpoOBH YeJIOBeKa. Ne 3. Human blood.
IMocTKIAITHHHI CTPYKTYPH. IMocTK/I€TOYHBIE CTPYKTYPHI. Non-nuclear cells.
3a0apBJ/ieHHs] — reMaTOKCUJIIH Ta eo3uH. X100 Oxpacka — reMaToKCHJIMH 1 303uH. X100 Staining - H&E. x100

1 — Be3’siiepHi epUTPOLIMTH JIIOHHA 1 — Be3bsiiepHbIe IPUTPOILMTHI YeT0BEKA 1 — Non-nuclear erythrocytes of a human
(MOCTKJITHHHI CTPYKTYPH). (MOCTKJIETOUYHBIE CTPYKTYPBHI). blood.
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Ne 1. KimiTnHHE riiagkoi M’s130B0i TKAHWHHA B CTiHINL
CYAMHHU. ApTepist M I30BOr0 THUILY.
3a0apBJiieHHS — FeMaTOKCUJIiH Ta e03uH. X400

Ne 2. KileTkH ri1agkoi MbIIIEYHON TKAHHA
B CTEHKe COCYy/Aa. APTepusi MbIIIIEYHOT0 THIA.
Oxkpacka — reMaTOKCHJINH M 303HH. X400

Ne 3. Cells with a rod like nucleus (smooth muscle
tissue) in tunica muscularis of artery.

Staining — H&E. %400

1 - Illap xaiTHH raaaKoi M’A30B0I TKAHMHHU
Y CTiHIi CyauH.
2 — Kaitnna (raaakaii Mioumr)

i3 DA TMYKONOAIOHUM APOM.

1 — Co¥i KJIETOK IJIaIKOH MBIIIEYHOI TKAHH B
CTEHKe COCY/I0B.

2 — Kuterka (riiaakuii MHOIUT) ¢ NAJIOYKOBHIHBIM
SITIPOM.

1 — Layer of smooth muscle tissue cells
in the vessel wall.

2 — Cell (smooth myocyte) with a rod-shaped
nucleus.
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Ne 1. Heiiponu CHHHHOMO3KOBOI'0 TAHIJIis.
3a0apBJieHHN — TeMaTOKCUJIiH Ta e03uH. X400

Ne 2. HeiipoHbl CIMHHOMO3TrOBOI0 FAHTJINS.

Oxkpacka — reMaTOKCHJINH M 303HH. X400

Ne 3. Neurons of the spinal ganglion.
Staining — H&E. x400

1 - Knitunu okpyrJioi ¢popmu (HelipoHn).
2 — sInpo kaiTuHH OKpyrJI0i hopmu.

3 — Snepue.

4 — [luromna3zma.

5 —Ilna3monema.

1 — Kaerku okpyrioii ¢gopmbl (HelpPoHBI).
2 — SInpo kieTKu OKpyriaoi Gopmsbl.

3 — Aapseiko.

4 — IluTona3Mma.

5 — Ilna3mosiemMma.

1 — Cells with a round shape of the cytoplasm

(neurons).
2 — Nucleus of a round cell.
3 = Nucleolus.
4 — Cytoplasm.

5 — Plasmalemma.
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Ne 1. Ma3ok KpoOBi JTI0OAUHH.
3adapsaenns — a3yp |l Ta eo3un
(3a PomanoBcbkum — I'im3010). X900

Ne 2. Ma3ok KpOBH 4eJiOBeKa.
Oxkpacka — a3yp Il u eo3un
(mo PomanoBckomy — I'mm3e). x900

Ne 3. Human's blood smear.

Staining — Azure Il and Eosin
(by Romenowsky — Giemsa). x900

1 - CermenToBanuii HeliTPOinbHUI JeHKOIUT
i3 HUTOIIIa3MO10 OBATBHOI opMHU.
2 —SInpo cermenTOBaHOi (hopmu.

3 — EpurpouuTtn joauHu (0e3’siiepHi KIiTUHN).

1 — CerMmeHTHPOBaHHbINH HEHTPOPUIBLHBII
JICHKOIUT C IUTOIJIA3MOi 0BAJIbLHON (POPMBI.
2 — SInpo cerMeHTHPOBaHHOM (opMBblI.

3 — DpuTpouuTsl YesoBeKa (0e3bsIepHbIe KIETKH).

1 — Segmented neutrophils

leukocytes with oval shape of cytoplasm.
2— Segmented nucleus.
3— Normal human erythrocytes.
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Ne 1. SiinekiTHHA JTIOQWHH.
3a0apBJieHHN — TeMaTOKCUJIiH Ta e03uH. X400

Ne 2. SliinexjieTka yejioBeKa.
Oxkpacka — reMaTOKCHJINH H 303uH. X400

Ne 3. Human oocyte.
Staining — H&E. x400

1 — SliiuexjiTuHa (cTaTeBa KJIITHHA OKPYIJI0i opmu).
2 — Slapo kaiTHHH.

3 — luromaa3ma.

4 — O00JI0HKY ARIEKTITHHH.

1 — SliinexseTka (IM0JI0BAsI KJIETKA OKPYIJIOi
dopmbI).

2 — SInpo KiIeTKu.

3 — Huromaa3ma.

4 — O0010YKY ARTEKITETKH.

1 — Oocyte (sex cell with a round shape).
2 — Nucleus of the cell.

3 — Cytoplasm.

4 — Oocyte envelopes.
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Ne 1. [lonepeynocmyracTi M’ s130Bi BOJIOKHA
SI3MKA KPOJUKA (CUMILIACT).
3a0apBJiieHHA — 3QJI3HUI TreMAaTOKCHJTIH.
IMo3n0B:xHil nepepiz. X600

Ne 2. [TonepeyHonoJiocaTbie MbIIIEYHbIE BOJIOKHA
SI3bIKA KPOJIMKA (CHMILIACT).
Oxpacka — :kej1e3Hblil FeMaTOKCUJINH.
IIpononabHoe ceyenue. X600

Ne 3. Skeletal muscle tissue
(transversely striated muscle tissue) of the rabbit's
tongue (the symplast)

Staining — iron hematoxylin.
Longitudinal section of muscle fibers. x600

1 — CuMmIacT nonepevyHOCMyYracToi M’si30Boi
TKAHUHU.

2 — Slnpa cummiiacra.

3 —IuTomiazma cumMmnjiacTa (capkomnjiasma).

4 —IlonepeyHa cMyracTicTb HUTOIVIA3MHU CUMILIACTA
(Mio¢iopuin).

5 — O6os0HKa cumILIacTa (capkosemMa).

1 - CumniacT nmonepevHoONno/10caToi MbIIEYHOI
TKaHH.

2 — Slapa cumnJacra.

3 —uTomiiazMa cUMIIACTA (CAPKOIIA3Ma).

4 — Ilonepe4yHasi M0J10CATOCTh HUTOIIA3MBI
cuMIIacTa (MUOGUOPUILIBI).

5 - 060/04uka cumMIIacTa (capkojaemMMma).

1 — The symplastos of transversely striated muscle
tissue.

2 — Nucleus of the symplast.

3 — Cytoplasm of the symplastos (sarcoplasm).

4 — Myofibrils.

5 — Envelope of the symplastos (sarcolemma).
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Ne 2. [TonepeyHomnosocaTbie MbIIIEYHbIE BOJIOKHA Ne 3. Transversely striated muscle tissue of the

Ne 1. [lonepeynocmyracTi M’ s130Bi BOJIOKHA
SI3BIKA KPOJIUKA (CHMILIACT). rabbit's tongue (the symplast).

SI3UKA KPOJIUKA (CUMILIACT).

3abapBieHHs — reMaTOKCHJIiH Ta eo3uH. X400 Oxpacka — reMaTOKCHJIMH M 3034H. X400 Staining — H&E. x400

1 — Tlonepeunoe pacnoJioskeHne CHMILIACTOB 1 — Cross-section of muscle fibers symplasts.
MBIIIEYHBIX BOJIOKOH. 2 — Longitudinal section symplasts of muscle fibers.

2 — IIponoanHOE PacloIoKeHHEe CHMILIACTOB 3 — Slanted-section of muscle fibers symplasts.

MBIIIEYHBIX BOJIOKOH.
3 — Kocoe pacnosioskeHne CHMILIACTOB MbIIIIEYHBIX

1 - ITonepeyne po3MileHHs] CUMILIACTIB M S30BHX
BOJIOKOH.
2 —o310B:KHE PO3MILIEHHS CHMILIACTIB M’ I30BHX

BOJIOKOH.

3 — Koce po3mimenHs cuMniaactiB M 130BHX BOJIOKOH.
BOJIOKOH.
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Ne 1. MisKKJTiTHHHA pe4OBHHA
€JIACTHYHOI0 XPSAINA.
3adapsaenns — opcein. X100, 400

Ne 2. Me:KkKky1eTOYHOe BelecTBO
3/J1aCTHYECKOro Xpsiiua.
Oxkpacka — opceun. x100, 400

Ne 3. Intercellular substance
of elastic cartilage.
Staining — orsein. x100, 400

1 — KaiTunu xpsima (XOHAPOWUTH).
2 — MixKJIiTHHHA pe4yoBHHA (aMOp(HA pevyOBHHA Ta
€JIACTUYHi BOJIOKHA).

1 — Kuerku xpsima (XOHAPOUMTHI).
2 — MexkiieTouHoe BenmecTBo (amopgHoe
BEIIECTBO M 3J1ACTHYECKHE BOJIOKHA).

1 — Cartilage cells (chondrocytes).
2 — Intercellular substance (amorphous substance
and elastic fibers).

22



Ne 1. BHYTpillIHbOKIITHHHMIA ciTYacTHil amapar Ne 2. BHYTPHKJIETOUHBII ceTYATHIIl anapar Ne 3. Golgi apparatus in the nerve cell
Tonbaki. HelipoHH CHIUHHOMO3KOBOI'0 TAHTJIisl. Tonbaxu. HeiipoHbl CIMHHOMO3r0OBOT0 TAHIJINSA. of spinal ganglia.
3abapBieHHs — iMnperHanis ocMiem. Oxkpacka — MMIIperHalus OCMHUeEM. Staining — osmium-impregnated.
%400, 1 000 %400, 1 000 %400, 1 000

1 — Heiipon okpyr.i0i ¢opmu. 1 — Heiipon okpyr.oii ¢gopmbl. 1 - Round cell is neuron.

2 — SInpo KIAITHHYA OKPYIII0i popMHu. 2 — SIApo KIEeTKH OKPYII0H GopMBI. 2 — The round nucleus of a cell.

3 — Snepue. 3 - Slapbimiko. 3 —Nucleolus.

4 — Iuromiazma 3 anapatom I'oJibKi. 4 — luroniasma ¢ anapatom I'oib/ku. 4 — Cytoplasm with Golgi apparatus.
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Ne 1. MiTtoxoHapii (XoHApOCOMU) Ne 2, MUTOXOHAPHH (XOHAPHOCOMBI) Ne 3. Mitochondria (chondriosomes) in the
intestinal cells of ascarids.

B KJIITHHAX KMIIKIBHAKA aCKAPUWIH. B KJIETKAX KHIIIEYHHKA ACKAPU/IbI.
3a0apBieHHs — 32 MeTOAOM AJIbTMAHA. Oxkpacka — no MeToay AJbTMaHa. Staining — according to the Altman method.
%400, 1 000 %400, 1 000 %400, 1 000

/
.
%
3 -
1 - KniTunu enites1ilo KMIMKiBHUKA HUATiHAPHYIHOT 1 — KneTrku 3nuTe/usi KUINEYHNKA 1 - Intestinal epithelium cells of cylindrical shape.
¢dopmu. HUTHHAPUIECKOi (POPMBI. 2 —Oval nucleus in the basal part of the cell.
2 — sInpo oBaibHOI popMu B Ha3anbHil YacTHHI 2 — sInpo oBanbHOIl hopMbI B 6a32/IbHOI YaCTH 3 — Mitochondria (chondrosomes) in the apical part
KJIITHHM. KJIETKH. of the cell.
3 — Mitoxonzpii (xoHxpocomn) B amikanbHiii yactuni | 3 — MHTOXOHAPHH (XOHAPOCOMBI) B ANIMKAILHOI 4 — Intestinal lumen.
KIITANN. YaCTH KJIETKH.
4 - TIpocBiT KHLIKIBHAKA. 4 — TTpocBeT KHIIEYHUKA.
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Ne 1. Biiikn emiTetianbHAX KIITHH Ne 2. PeCHUYKH YIUTETHATBHBIX KJIETOK Ne 3. Cilia of epithelial cells
KHIIKiBHUKA 0e33y0KH. KHIIEeYHUKA 0e33y0KH. of a swan mussel’s intestine.
3abapBJieHHs — 3aJi3HUI reMaToKCHIiH. X100 Oxpacka — KeJie3Hblii reMaToKcHInH. X100 Staining — iron hematoxylin. x100

1 — IpocBiT KNMIKiBHUKA. 1 — IIpocBeT KMIIEYHUKA. 1 — Intestinal lumen.
2 — EniTenianbHi kJIiTHHY BiliuacToro 2 — JnuTeauaIbHbIe KIeTKH PeCHUYHOI0 2 — Ciliated epithelial cells
(MUTOT/IMBOIO eniTeio). (MepuAaTeILHOIO YNHTEIHs) (ciliated epithelium).
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Ne 1. Biiiku enmitestianbHUX KJIITHH
KHIIKiBHUKA 0e33y0KM.
3abapBieHHs — 3aJi3HMII remaTokcuin. X400

Ne 2. PecHHYKH 3NTUTETHATBHBIX KJIETOK
KHIIeYHUKA 0e33y0Ku.
Oxpacka — :keJie3Hblil TeMaTOKCUJINH. X400

Ne 3. Cilia of epithelial cells
of a swan mussel's intestine.
Staining — iron hematoxylin. x400

1 — EniTeniajbHi KIITHHA W TIHAPUYIHOI (hopMuU
BiliuacToro (MUroTJIMBOrO emiTe1iio).

2 — Slapa xaiTuH, po3mimeni B 6azajbHiil YacTHHI.

3 — Biiikn, po3mimeni B anikajabHii YacTHHI KJIiTHH.

4 — ba3zanbHa MmeMOpaHa.

5 — IIyxka BOJIOKHHCTA CMOJYYHA TKAHHHA.

1 — DnuTennaabHble KJIETKH UJIAHIPUYECKOI
(opMBbI pecHUYHOTO (MEPUATEILHOT0) IMUTETHS.

2 — SInpa kaeToK, pacnoJioKeHHbIe B 0a3a1bHOI
yacru.

3— PeCHH‘IKH, PACmoOJIOKEHHBIC B annuKaJbHOH
HacTu.

4 — bazaibHasi MeMOpaHa.

5 — PopIXJj1asi BOJIOKHHCTAsl COEAMHUTEIbHAS TKAHbD.

1 — Epithelial cells of the cylindrical form
of the ciliary (ciliated) epithelium.

2 — Cell nuclei located in the basal part.

3 — Cilia located in the apical part of the cell.
4 — Basal membrane.

5 — Loose fibrous connective tissue.
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Ne 1. I[lirMeHTHI BKJIIOYEHHS B KJITHHAX MIKipH
(MeJIaHOIUTAX) aAKCOJIOTJISA.
3a0apBieHHs — TOTAJLHMI He3a0apBJeHUH
npenapart. 400

Ne 2. [IurMeHTHBIEe BKJIIOYEHHS B KJIETKAX KOKH
(Me1aHOLUTAX) AKCOJIOTJIS.
Oxkpacka — TOTAJIbHBII HeOKpalleHHbIi
npenapart. X400

Ne 3. The pigment inclusions in axolotl skin cells
(melanocytes)
Staining — The slide is not staining. x400

1 - IlirMeHTHA KJIITHHA — MeJTAHOLMT.
2 — Snpo.

3 —I'panyau MeJaHiHy B IUTOMJIA3Mi KJIIiTHH.

1 — IIurmeHTHAs KJIeTKA — MeJIAHOLHUT.
2 — Sapo.
3 — I'paHybl MeJIaHHHA B IIUTOILIA3Me KJIETOK.

1 — Pigment cells (the melanocytes).
2 — Area of nucleus location.
3 —Melanin granules in cytoplasm of cell.
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Ne 1. Bki1roueHHs IJIiIKOTeHY B KJIITHHAX MeYiHKHA
akcoJioTJs. Pikcanisa a0COTIOTHUM CIIUPTOM.
3a0apBieHHs — kKapMiHOM 3a bectom,
reMaTokcuJIiH. X400

Ne 2. BkiIloueHHUs IJIMKOTeHA B KJIETKAX MeYeHn
akco0TJs1. Dukcanus a6COTOTHLIM CIMPTOM.
Oxpacka — kapmuHaoM no becry,
reMaTokcuanH. X400

Ne 3. Glycogen inclusions in liver cells of axolotl.
Fixation with absolute alcohol.
Staining — Best's carmine method,
hematoxylin. x400

1 — KiiTHHH meYiHKH — renaTouuTH,

2 — Slapa remaTOUHUTIB.
3 — BruioyeHHs rpaHyJI IJIiKOreHy B HUTOIIA3Mi

renaTonuTiB.

1 — KiteTku me4eH! — renaTonuThl.

2 — SInpa renaToMTOB.

3— BriioueHus rpaHyJ IINKOreHa
B IUTOIJIA3ME TeNaTOIUTOB.

1 —The liver cells of axolotl (hepatocytes).
2 — Nucleus of hepatocytes.
3 — Glycogen granules inclusions

in the cytoplasm of hepatocytes.
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Ne 1. BkiroyenHst JimigiB y KJIITHHAX NeYiHKA
aKcoJIoTidA. Dikcanisa 0ocMi€EBOI0 KHCJIOTOIO.
3abapBiieHHs — OocMi€Ba KHCJI0TA Ta cadpanin. X400

Ne 2. BkiIoueHns1 TMNHAOB B KJIETKAX IMeUYeHH
aKCOJIOTJIA,
Oxkpacka — ocmueBast KHCJ0Ta B capanun. X400

Ne 3. Lipid inclusions in liver cells of axolotl.

Staining — osmium — impregnated and safranin.
%400

1 — KniTiHy nev4iHky — renaTolMTH.
2 — Slapa remaTonuTiB.

3 — BrurouenHs gininiB y uuroniazmi
renaTonuTIB.

1 — KieTKku ne4eHs — renaTouuThl.
2 — Slnpa remaTonMUTOB.

3 — Briaouenus JUIIHAOB B IUTOILIa3MeE
renaToummuToB.

1 —The liver cells of axolotl (hepatocytes).
2 — Nucleus of hepatocytes.
3 — Lipid inclusions in the cytoplasm

of hepatocyte.
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Ne 1. BkiarovenHst JimigiB y kaiTuHax 0i10i :kupoBoi
TKAHMHU SI3UKA KPOJIUKA.
3a0apBJiieHHS — FeMaTOKCUJIiH Ta e03uH. X400

Ne 2. BkiiroueHnne JJUNIHAOB B KJIeTKaX 0eJ1oii
JKHPOBO# TKaHM A3BIKA KPOJIMKA.
Oxkpacka — reMaTOKCHJINH M 303MH. X400

Ne 3. Lipid inclusions in the cells of white adipose
tissue of the rabbit's tongue.
Staining — H&E. x400

1 — KiiTHHHM KUPOBOi TKAHMHU — ATUNOIMTH.

2 —Slapa agumonuTiB MIOCKOI hopmu.

3 — ToHkuMii 00i10K HUTONJIAZMH.

4 —KupoBa Kpanjis B HeHTPi KIITHHHU
(6is10r0 KOJBLOPY).

1 — KiteTku KHPOBOii TKAHH — AUTONHUTHI.

2 — SInpa aiMNoOUMTOB MJI0CKOH (POPMBI.

3 — ToHkuii 000J0K HUTOIIAZMBI.

4 — KupoBas KanJjs B IeHTPe KJIETKH
(0estoro uBera).

1 — Adipose tissue cells are adipocytes.

2 — Adipocytes nucleus of flat form.

3 — Thin rim of the cytoplasm.

4 — Fatty drop in the centre of the cell
(white colour).
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Ne 1. Bkiarovenns JinmigiB y kaiTuHax 0ij10i :kMpoBoi
TKAHMHU SI3UKA KPOJIUKA.
3a0apsaenns — cyaas 111 i remaTokcnain. x400

Ne 2. BkirloueHnst TMIHA0B B KJIeTKaxX 0es1oi
JKHPOBO# TKAHHU SI3bIKA KPOJIUKA.
Oxkpacka — cynan 111 n remaroxkcnaun. X400

Ne 3. Lipid inclusions in the cells of white adipose
tissue of the rabbit’s tongue.
Staining — sudan 111 (staining for fat identification)
and hematoxylin. x400

1 — KuiTHHM KUPOBOi TKAHMHU — ATUTIOIUTH.
2 — Slnpa aaMNONUTIB MII0CKOI (hopmu.

3 — 7KupoBa kpamisi B HeHTpi KJIiTHHI
(moMapaH4eBOro KoJibopy).

1 — KneTku »KupoBoii TKAHN — aIUTOIUTHI.
2 — SInpa aiMNoOUMTOB MJI0CKOH (POPMBI.
3 — KupoBasi Kamis B HeHTPe KJIETKH (OPaHKeBOIr0

nBeTa).

1 — Adipose tissue cells are adipocytes.

2 — Adipocytes nucleus of the flat form.

3 — Fatty drop in the centre of the cell
(orange colour).
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Ne 1. BkorroyenHst 6l/Ika B HEpBOBHX KJIITHHAX
CIIMHHOT0 MO3KY.

3abapBieHHs — ToJyinuHOBHIi cuHiii 3a Hicciem.
%900

Ne 2. BriroyeHusi 0esika B HEPBHBIX KJIeTKax
CIIMHHOI0 MO3ra.
Oxpacka — ToxynanHOBbIH cuHuii o Huccoro.
%900

Ne 3. Protein inclusion in neurons of the spinal cord.
Staining — Tholuidine blue accoprding to Nissl’s
method. x900

1 - KuliTiHM HEPBOBOI TKAHUHHU — HEHPOHH.

2 — Sinpa HeiipoHiB OKpYTIJI0i MyXup4yacToi opmMu.

3 — SAnepue.

4 — 3epHa 0IIKOBUX BKJIIOYeHb CHHBOT'0 KOJIbOPY B
IMHUTOIIA3MI KIIITHHMH.

1 — KieTKkH HePBHOM TKAHM — HeliPOHBI.
2 — SInpa HeiipoHOB OKPYTIJIOii My3bIpUaTOl (POPMBI.
3 — Anpsimko.
4 — 3epHa 0eJIKOBBIX BKJIIOYEHMI CHHEro 1[BeTa
B LUTOIJIAa3Me KJIETKH.

1 — Cells of the neural tissue — neurons.

2 — Neurons nuclei of rounded bubbly shape.

3 — Nucleolus.

4 — Granules of protein inclusions (blue colour) in
the cytoplasm of the cell.
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Ne 1. BkiiroyeHHst 6i1ka B HepBOBHUX KJIITHHAX KOPH
rOJIOBHOT0 MO3KY. JIloMiHeclieHTHa MiKpPOCKOIisi.
3a0apBJieHHs1 — aKPUIAMHOBHIT ToMapaH4yeBuii. X900

Ne 2. BkirroyeHust 6eJika B HEPBHBIX KJIETKAaX KOPbI

roJI0BHOr0 M03ra. JIloMHHecHieHTHAS
MuKpockonus. Okpacka — aKpUJINHOBBI
opaH:keBbIid. X900

Ne 3. Protein inclusion in neurons of the cerebral
cortex. Fluorescent Microscopy. Staining —
Acridine orange. x900

1 - KuiTuHa HepBOBOI TKAHMHU — HEHPOH.

2 — Slapo HelipoHa.

3 — SAnepue.

4 — 3epHa OLJIKOBUX BKJIIOYEHb Y€PBOHOI0 KOJIbLOPY
B IUTOILIA3MI KJIITHHH

1 — KiieTka HepBHOI TKaHU — HelipoH.

2 — sInpo HeiipoHa.

3 — Aapseimko.

4 — 3epHa 0eIKOBBIX BKIKYEHHH KPACHOT0 IBETA
B LUTOIIa3Me KJIeTKH.

1 — Cell of the neural tissue — neuron.

2 — The nucleus of the neuron.

3 — Nucleolus.

4 — Granules of protein inclusions (red colour) in
the cytoplasm of the cell.
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Ne 1. CrareBuii xpomaTuu (Tinbue bappa)
B s/Ipax emiTeJiaJbHUX KJIITHH.
3abapsaenns — a3zyp Il ta eo3un

(3a PomanoBchkum — Iim3or0).x1 000

Ne 2. Tlosi0BO# XpomaTuH (TeJible Bappa)
B SIIPAX IMUTENHAIbHBIX KJIETOK.
Oxpacka — a3yp 11 u 303un
(mo PomanoBckomy — I'umze). x1 000

Ne 3. Sex chromatin (Barr’s body)
in epithelial cells nuclei.
Staining — Azure Il and Eosin
(by Romenowsky — Giemsa). x1 000

1 — EniTestianbHi KIiTHHH.

2 — luTromiazma KIITHHH.

3 — SInpo kaiTunm okpyrJioi ¢popmu.

4 — CrareBuii xpomatuH (Tinsue bappa).

1 - OnuTennanabHbIe KJIETKH.

2 —lluTomiazma KJIeTOK.

3 —Slapo kieTok OKpyriaoi Gopmbl.

4 —Tlonowoii xpomaTuH (Teabie bappa).

1 — Epithelial cells.

2 — Cytoplasm of cells.

3 — Round shape of nucleus.

4 — Sex chromatin (Barr's body).
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Ne 2. ITos1oBo¥i xpomaTuH (Tebie bappa) Ne 3. Sex chromatin (Barr’s body)
B si/[pe KJIeTKH IJIaKO0i MbIIIEYHOH TKAHH. in the nucleus of a smooth muscle cell.

Oxpacka — a3yp II u 203un Staining — Azure Il and Eosin
(mo PomanoBckomy — I'mm3ze). x 1 000 (by Romenowsky — Giemsa). x1 000

Ne 1. CrareBuii xpomaTuu (Tinbue bappa)
B S/IPi KIITHUHM [V1aK0I M’ A30B0i TKAHWHH.
3adapsaenHs — azyp |l Ta eo3un
(3a PomanoBchkum — I'im3zoro). x1 000

1 — Arod-shaped nucleus of a smooth muscle cell.

1 - Slapo kJIeTKH rJIaaKoii MbIIIIeYHOH TKAHU
2 — Sex chromatin (Barr's body, pole position).

NAJOYKOBUAHON GopMBI.
2 —IlonoBoii xpomaTuH (Teablie bappa,

MOJIIOCHOC pacﬂonomeﬂne).

1 - slapo kiaiTHHHU raagKol M’ SI30B0i TKAHUHH

najauyKonoaionoi gpopmu.
2 — CrareBuii xpomaTuH (Tiibue bappa,

MOJIIOCHE PO3MillIeHH ).
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Ne 1. Ma3zok kpoBi xkinku. Tinene bappa B sapi Ne 2. Ma3ok kpoBu skeHmnHbl. Tenbue bappa Ne 3. Woman’s blood smear. Barr’s body in the
CerMeHTOBAHOIO JICHKOUTA. B si/Ipe CErMeHTHPOBAHHOTIO JIEHKOIMTA. nucleus of a segmented leukocyte.
3ab6apBiaenns — a3yp |l Ta eo3un Oxkpacka — a3yp 11 u eo3un Staining — Azure 11 and Eosin
(3a Pomanoschkum — I'im3010). X1 000 (mo PomanoBckomy — I'mmze). x 1 000 (by Romenowsky — Giemsa). x1 000

1 — CermenToBaHuii HEATPOMLILHU JTEHKOUT 1 — CerMeHTHPOBAHHBII HEHTPOPHIbLHBI 1 — Granulocytes — segmented neutrophil leukocyte
i3 nUTONI123M010 0BAILHOT (hopMH. JeHKOIMT ¢ IMTONIa3MOl 0BaILHOI (hopMBI. with cytoplasm of oval shape.
2 — SIApo cerMenToBaNOi opMHL. 2 — SIpo cerMenTHPOBAHHOI GOPMBL. 2 — Segmented nucleus with 2 or more segments.

3 —Barr’s body in the form of a «drumstick».

3 — Tinbue Bappa y Burisai «6apaéannoi najiuuaKkm». 3 — Teanne bappa B Buje «6apabanHoii nan0uKm.
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Ne 1. AmiTo3. Ne 2, AmuTo3. Ne 3. Amitosis.
3a0apBJieHHs] — FéeMATOKCHJIiH Ta eo3uH. X400 Oxkpacka — reMaTOKCHJIUH U 303uH. X400 Staining - H&E. x400

1 — KniTuHa, o JiTHTHCA aMiTo30M. 1 — Knerka, aeiasiasicss aMUTO30M. 1 — Cell, dividing by amitosis.

2 — Slapa kiiTHH. 2 — Slapa KjieTok. 2 — Cell nuclei.
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Ne 1. MiTo3 pocJMHHMX KJITHH.
Kopineus unoy.i.
3a0apBJieHHs — 3a/i3HUIl FeMATOKCHIIIH
3a I'eiigenraitnom. 400

Ne 2. MuTo03 pacTUTeIbHBIX KJIETOK.

Oxpacka — :keJie3HbIil TeMaTOKCUJINH
no Ieiinenraiiny. x400

Kopemok ayka.

Ne 3. Plant cells mitosis
in an onion root.
Staining — Heidenhain's iron hematoxylin. x400

1 — InTepda3sa.

2 — Ilpogasa.
3 — Merada3za.
4 — Anadaza.

5 — Tenodasa.

1 — Unrepdaza.
2 — Ipoda3a.

3 — Merada3a.
4 — Anada3sa.

5 — Tenoga3za.

1— Interphase.

2 — Prophase.
3 — Metaphase.
4 — Anaphase.
5 — Telophase.

38




Ne 1. [lereHepanisi KJIiTHH caJbHOI 3271034 IIKipH
JIIOIVHH.

3ab6apBieHHsl — reMaTOKCHJIiH Ta eo3uH. X400

Ne 2. JlereHepanmsi KJIETOK CAJIbHOM KeJie3bl KOXKI
YyeJioBeKAa.

Oxpacka — reMaTOKCHJIMH U 303uH. X400

Ne 3. Skin sebaceous gland cells degeneration.
Staining — H&E. x400

1 — KniTuHu 3 He3MiHHUM APOM.
2 — KaiTuHu 3 ssapoM y cTaHi mikHo3y.

3 — KniTunm 3 ssgpom y cTaHi pekcury.

1 — KieTku ¢ HeM3MeHHbIM A/IpoM.
2 - Kierku ¢ AAPOM B COCTOSIHUM ITHUKHO3A.

3 - Kierku ¢ AAPOM B COCTOSTHUM PEKCHUCA.

1 - Cells with a normal nucleus.
2 — Cells with a pycnotic nucleus.

3- Cells with a nucleus in rhexis.

39



TecroBi 3aBAaHHA I YKPAIHOMOBHHUX CTY/JACHTIB

1. ITonixpomarogiiisa — ue:

+ (apOyBaHHS TICTOCTPYKTYp HEUTpAJIbHUMU OapBHUKAaMU;
— 3MiHa KOJIbOPY OCHOBHOTO OapBHUKA;

— (apOyBaHHS TICTOCTPYKTYpP KUCIUMHU OApBHUKAMH;

— (hapOyBaHHS TICTOCTPYKTYp OCHOBHUMHU OapBHUKAMHU.

2. Meraxpomasis — ue:

+ 3MiHa KOJIbOPY OCHOBHOTO OapBHHUKA;

— ¢dapOyBaHHS TICTOCTPYKTYP OCHOBHUMH OapBHUKAMU;

— (apOyBaHHS TICTOCTPYKTYp HEUTpAIIbHUMH OapBHUKAMU;
— (apOyBaHHSI TICTOCTPYKTYP KUCIUMHU OapBHUKAMH.

3. Apredakr — ue:

+ ITYy4YHUH yTBIp;

— KJIITUHHA OpraHena;
— JIOCIiTHA KITITHHA.

4. 1o sikoro Tumy 6apBHUKIB HaJle:kuTh cyaaH I11:
+ crneniaJbHUX OapBHUKIB;

— OCHOBHUX 200 KaTIOHHUX OapBHUKIB;

— Kucaux abo aHIOHHUX OapBHUKIB;

— HEUTpaJbHUX 200 MoJiXpoMaTo(iIbHIUX OapBHUKIB?

5. Ha yomy 6a3y€Tbcsi TEMHOIOJIbOBA MIKPOCKOIIis:

+ Ha BUKOPHCTaHHI CIICIIAIbBHOIO0 KOHJICHCOPa;

— BUJI03MiHEHHI ()a30BUX 3MiH CBITJIa;

— BUKOPHMCTaHHI PaJIl0aKTUBHUX 130TOMIB 1 MIOMIYEHUX HUMHU CIIOIYK;
— 3JIaTHOCTI KUBUX CTPYKTYP CBITUTHCS?

6. Ha 4omy Oa3yerbcs aBTopagiorpadgiunuii MeTox ricToI0riYHMX

JAOCJI/IKEeHb

+ BUKOPHUCTaHHI Pall0aKTUBHUX 130TOMIB 1 IOMIYEHUX HUMU CIOJYK;

— 3MiHI CIIEKTPIB MOTJIMHAHHS KIITHHHIMH PEYOBUHAMH CBITIOBUX
MIPOMEHIB;

— 3J1aTHOCTI )KUBUX CTPYKTYp CBITUTHCS;

— BHJIO3MiHEHHI ()a30BHX 3MiH CBiTJIa?

7. lllo BUBYa€ LUTOJIOTis:
+ KIITHHY;

— OyZIOBY OpraHiB 1 CUCTEM;
— TKaHWHU;

— PO3BUTOK 3apojKa?

8. CynpaBiTajbHuii MeTO/ ricTOJOriYHOI0 JOCTiIKEeHHS — 11!
+ JOCITIKEHHS )KUBUX KIIITHH, 130JJb0BAaHUX 3 OpraHi3My;

— JIOCTiPKEHHSI MEPTBUX 3a(iKCOBAHUX 00 €KTIB;

— IOCJIIKEHHS KIIITHH 1 TKaHUH in Vivo;

— JIOCJIIKEHHS HAIMIBXKUBUX KIITAH 1 TKAHUH.

9. SIky TOBIIMHY MalOTh TOHKI 3pi3u:
+ 5-7 MKM;
—1-2 MKM;
— 8-9 MkM;
— 34 MKMm?

10. [Xo sixoro Tuny 0apBHHUKIB HAJICXKHUTH CO3HUH:

+ Kucaux abo aHIOHHUX OAPBHUKIB;

— OCHOBHHX 200 KaTiOHHUX OapBHHKIB;

— crieniagbHUX OAPBHHUKIB;

— HEUTpaTbHUX a00 MOJIXpPOMaTO(UTLHUX OAPBHUKIB?

40




11. Ha yomy 6a3yeTbes (pa30BO-KOHTPACTHA MIKPOCKOIIst :

+ BUJI03MIHEHH1 ()a30BHUX 3MiH CBITJIA;

— BUKOPHUCTaHHI CIIEiaJIbHOTO TEMHOIIOIBHOTO KOHCHCOPA,;

— 3J1aTHOCTI )KUBUX CTPYKTYp CBITUTHCS;

— BUKOPUCTaHHI PaJi0aKTUBHHUX 130TOIIB 1 MOMIYEHUX HUMH CITOJIYK.

12. IIlo BUKOPHUCTOBYIOTH /JJIs MOKPHUTTS 3Pi3y i 4Yac BUTOTOBJIEHHS
MOCTIHUX TiCTOJIOTiYHUX Npenaparisb:

+ Oayib3aMm;

— mapadis;

— ¢popmarin;

— CIIUPTH Pi3HUX KOHIIEHTPAIiii?

13. SIxkoi KoOHUeHTpaulii BUKOPHCTOBYOTHh CHHPTH I 3HEBOAHEHHH
(ixcoBanoro marepiany:

+ BUCXIJIHOT;

— HU3XI1IHOT;

— OJHAKOBOI?

14. 1o sixoro Tunmy 0apBHUKIB HAJIE:KMTh METUJICHOBUI CUHIN:
+ HelTpanbHUX a00 MOIIXPOMATODIIBHUX;

— OCHOBHHX a00 KaTiOHHUX,

— CIEIaJIbHUX;

— KUCIIUX 200 aHIOHHUX?

15. Ha 4omy ©0a3yerbcsi JIIOMiHECHEHTHA
MiKpocKomisi:

ado ¢uaroopecueHTHa

+ 3J1aTHOCTI )KUBUX CTPYKTYpP CBITUTHCS;

— BUKOPHMCTaHHI PaJIl0aKTUBHUX 130TOMIB 1 IOMIYEHUX HUMH CIOIYK;
— BUKOPHCTAHHI CIIEMIAIbBHOTO TEMHOITOJIBHOTO KOHICHCOPA;

— BUJ03MiHEHHI ()a30BUX 3MiH CBiTIa?

16. {151 3HeBOAHEeHHS (PIKCOBAHOI0 MaTepialy BUKOPHCTOBYIOTh:
+ CIIMPTHU BUCX1/IHOT KOHILIEHTpALli];

— Oasip3aM;

— ¢opmarnin;

— KCHJIOJL.

17.
NMOCTIMHUX TiCTOJONIYHUX MNpenapariB IJisi HAKJICIOBAHHS MOKPUBHOIO

IIlo BMKOPHUCTOBYWTHL HAa 3aBepPHIAJBHOMY eTami MNiArOTOBKH
CKJIA:

+ Oayb3aM;

— KCHJIOJT,

— ¢opmarin;

— O6enH3on?

18. Lo Take eo3unodiis:

+ (hapOyBaHHS TICTOCTPYKTYP KHCIMMH OapBHUKAMU;

— 3MiHa KOJbOPY OCHOBHOT'O OapBHUKA;

— ¢apOyBaHHS TCTOCTPYKTYpP OCHOBHUMU OapBHUKAMU;

— ¢apOyBaHHS TICTOCTPYKTYp HEUTPATHbHIUMH OapBHHKAMH ?

19. I'eMmaToKCHJIIH HAJIEKUTD 10 TiCTOJOTTYHUX OAPBHUKIB, AKi MalOTh:
+ xarioHH1 a00 OCHOBHI XIMI4HI BJIACTUBOCTI;

— aHioHHI a00 KHCil XIMIYHI BJIaCTUBOCTI,

— HeWTpasbHi a00 NodaixpomMaTodiIbHI BIaCTUBOCTI;

— METaxpOMaTH4H1 BIaCTUBOCTI.

20. 3aaTHicTHh TiCTOMOTIYHMX CTPYKTYP 3MiHIOBATH KOJIP OCHOBHOIO
O0apBHUKA — 11€:

+ MeTaxpomasis;

— Gazodiis;

— HeUTpodimis;

— eo3uHODTis.
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21. ImyHoricToxiMiuHHii METO/ riCTOJOTIYHOI0 OCTiAKEHHS
TPYHTYEThCS HA:

+ Ha peakIisx aHTUIeH — aHTUTLIO;

— 3MiHI CIIEKTPIB MOTIMHAHHS KIITHHHUMHU PEYOBUHAMH CBITIIOBUX
MIPOMEHIB;

— aHaI31 XapaKTePUCTUKU KIIITHH Y CyCIIeH3I

— BUKOPUCTAHHI PaJi0aKTUBHHUX 130TOIIB 1 TOMIYEHUX HUMH CIIOJIYK.

22, Jlna dikcaunii MmaTepiagy BUKOPHCTOBYIOTb:
+ ¢popMmatiH;

— CTIIMPTH BUCXITHOT KOHIICHTPAIIi;

— KCUJIOJ;

— Oamb3aM.

23. Po3aisibHA 31aTHICTH MIKPOCKONA — 11€:

+ MiHIMaJIbHA BiZICTaHb MK BUAUMHUMH JIBOMa TOYKAMH Ha Mperapari;
— MaKCHMaJIbHa BIJICTaHb MK BUJMMUMH JIBOMA TOUKaMH Ha IIpenapari;
— cepeHs BIACTaHb MK BUAMMHMMHM JBOMa TOUYKaMH Ha Ipenapari.

24. bazodiaisa — ue:

+ (hapOyBaHHS TICTOCTPYKTYp OCHOBHUMHU OapBHUKAMH;

— (apOyBaHHS TiCTOCTPYKTYpP HEUTpaIbHUMH OapBHUKAMU;
— (apOyBaHHS TICTOCTPYKTYpP KUCIMMHU OapBHUKAMH;

— 3MiHa KOJIbOPY OCHOBHOT'O OapBHUKA.

25. T'icrosoriyni 0apBHUKY NOALIAIOTH HA:
+ pPOCIIMHHI;

+ TBapUHHI;

+ CUHTETUYHI.

26. ki kaiTnau Jwacbkoro opranizmy HE micTaTs siapa:
+ CpUTPOIUTH,

— KJIITUHU MEYiHKH;

— KJTITUHY [UTYHKA;

— OCTCOKJIACTH ?

27. KapioJaizuc — ue:

+ pO34YMHEHHS A1pa;

— YUIUIbHEHHS A]1pa;

— 30UTBIICHHS PO3MIpIB s7pa,;
— posmaf sipa.

28. Silkumu 6apBHUKaMu 100pe ¢papdyeThes saepiie:
+ OCHOBHHMU;,

— KUCTIUMU;

— HEUTpaJIbHUMU;

— crienupiYHUMU?

29. o Take Tinibus bappa:
+ CTaTeBUH XPOMATHH,;

— CTPYKTYpHHI XpOMaTuH;

— €yXpOMAaTHH;

— ¢akyabTaTUBHUI XpOMaTHH?

30. SAxumu ricronorivanMu 6apBHnKamMu papoyeTbesi XpOMATHH:
+ OCHOBHUMU,

— KUCIIUMU;

— crienupiYHIMUY;

— HEUTpaTHbHUMU?

31. Kapiopekcuc — ue:

+ po3nan sapa Ha GparMeHTH;
— PO3UYMHEHHS S7pa;

— 30UIBIICHHS PO3MIpIB Apa;
— YINUTBHEHHS sIpa.
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32. AnonTo3 — ne:

+ 3amporpaMoBaHa CMEpTh KIIITHHH,
— CTaH Ha MEXI1 )KUTTS 1 CMepTi;

— CTaH MOy KIITHHH;

— CTaH TPUBAJIOTO JKUTTS JIIOIUHU.

33. [lapanexkpo3 — ue:

+ CTaH Ha MEX1 XKUTTS 1 CMEPTI;
— CTaH CMepTi;

— CTaH XUTTS;

— CTaH MOJLTYy.

34. KapionikHo3 — ue:
+ YIIUTBHEHHS SAPa;

— TOJILT SI7Pa;

— posman sapa;

— PO3YMHEHHS spa.

35. MiTo3 — ue:

+ CTaH HEMpPsIMOTo MOJLTY;

— CTaH Ha MEX1 XKHUTTS 1 CMEPTI;
— CTaH XUTTS;

— CTaH CMepTI.

36. AMiTO3 XapaKTepu3yeThCs:
+ nojIoM iHTepda3HoTOo A1Ipa;
— TIOJIUTOM MITOTHYHOTO SIJIpa;

— 3aBXKJIM HEPIBHOMIPHUM PO3MOIICHHSIM T€HETUYHOTO MaTepiany B

JOYIpHIX KIIITUHAX;
— 3aBXK/JH BIJICYTHICTIO LIUTOKIHE3Y.

37. lllo HE xapakTepHO 1JIs1 HEKPO3Y:

+ BriopsakoBane posuieruienas JJHK (Ha HykiieocomHi oiunuIIi);
— 3MiHa 1OHHOTO CKJIaly KIITHHU;

— npunuHeHHs cuHre3y ATO;

— aKTHUBAIIiS JII30COMHHUX (DepMEHTIB?

38. lllo HE xapakTepHO AJ15 anonTo3y:

+ JI3KC KIITHHH;

— cunre3 AT®, OiIKiB;

— XapaKkTepHa KOHJICHCAIlisl XpOMaTHHY 1o nepudepii supa;

— ¢)parMeHTallis KJIITHHU Ha APiOHI MOKPUTI MEMOPAHOK YaCTUHKH ?

39. Cykynuicth  HecnmeuM@iYHMX 3BOPOTHMX 3MiH  IHUTOILIA3MH
HA3MBAKOTh:

+ mapaHEeKpO30M,

— HEKpO30M,;

— aronTO30M.

40. Pe3y1bTaTOM SIKOTO MOJIJIY € YTBOPEHHS IBOX KJITHH 3 OJHAKOBHM
Ha00pOM XpPOMOCOM:

+ MiTO3Y;

— MEHo3y;

— [IUTOTOMI];

— €HJIOMITO3Y?

41. Ilpouec ymupanusi HE cynpoBokyerbes:
+ mapaHeKpO30M;

— KapiomiKHO30M;

— KapioJi3ucom;

— KapiOpeKCUCcoM.
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TecToBbIE 3aJaHNUA AJI5 PYCCKOSI3LIYHBIX CTYIEHTOB

1. C noMomb10 4ero roroBAT TOHKHE M MOJYTOHKHE CPe3bl:
+ Ha MUKpPOTOME;

— C IOMOIIBIO HOXKA;

— OCTPBIM CKaJbIIEJIEM;

— Ha yJIbTPOMUKPOTOME?

2. K kakomy THIy KpacuTeJieil 0THOCHTCSI 03UH
+ KUCJBIX;

— OCHOBHBIX;

— CIIEUHUAJbHBIX;

— HEUTpaJIbHBIX.

3. Uto ucnoab3yloT st GUKCAIMH MAaTepHaia BO BpeMsl H3rOTOBJIEHHS
MOCTOSIHHBIX THCTOJIOTMYeCKUX NPenapaToB:

+ dhopmanus;

— Oanp3am;

— mapaduH;

— CIHMPTHI Pa3HBIX KOHIICHTPAIIIH?

4. Uto HCHONB3YIOT Il 3aJIMBKH MaTepHajla BO BpeMsi W3rOTOBJIEHHUS
MOCTOSIHHBIX THCTOJIOTMYECKUX NPenapaToB:

+ napadums;

— Gopmanus;

— Oanb3am;

— CIIUPTHI Pa3HbIX KOHIICHTPAI[HIA?

5. Kakoii KOHIEHTpAaUMH CHHPTHI 00e3B0OKUBAHHUSA
(puxcupoBanHOro Mmatepuana?

+ BOCXOAIICH;

HCHOJB3YHOT AJisA

— HUCXOMAIICH;
— OJIMHAKOBOIA;
— IPaBUJILHOTO OTBETA HET?

6. Kakoii mnpomecc OTHOCHTCS KO BTOPOMY JTaly H3rOTOBJICHUS
MOCTOSIHHBIX THCTOJIOTMYECKUX NMPENnapaToB:

+ Qukcanus Marepuana;

— U3TOTOBJIEHUE CPE30B U3 OJIOKOB;

— 3aJMBaHKUe MaTepuasa B OJIOKH;

— 00e3BOKHUBaHUE?

7. Kakoii mpouecc 0THOCHTCS K NMSATOMY ITaNy U3roTOBJIEHHS MOCTOSIHHOTO
TUCTOJIOTHYECKOr0 npenapara:

+ W3rOTOBJICHHE CPE30B U3 OJIOKOB;

— 3aJIMBKa MaTepuaa B OJIOKH;

— OKpAaIlIMBaHUE CPE30B,;

— 3aJIMBaHKe 0aJIb3aMOM, IMOKPBITHE TTOKPOBHBIM CTEKIIOM?

8. K xakomy Tumy kpacureneii npuHaaie;kut cygas I11:
+ creUaIbHbIX;

— OCHOBHBIX;

— KHCJIBIX;

— HEUTpaIbHbIX?

9. YTto u3yuyaer HMTOJIOTHS:
+ KIIETKY,

— CTPOEHNE OPTraHOB M CHCTEM;
— TKaHU;

— pa3BuTHE 3apoAbIa?

10. Kakoii mnpouecc OTHOCHTCS K TpeTbeMy JTaly W3rOTOBJIEHUS
MOCTOSIHHOTO THCTOJIOTMYECKOT0 Mpenapara:

+ 00€e3BOKHBAHNE;

— OKpallluBaHHUE CPE30B

— ¢ukcanus;

— 3a00p marepuana?
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11. Kakoii mpouecc OTHOCHTCH K IIeECTOMY 3JTamy HW3rOTOBJIEHUS
MOCTOSIHHOTO THCTOJIOTHYeCKOro npenapara:

+ OKpalInBaHHE MaTepHaa,

— 00€3BOKUBAHUE;

— U3TOTOBJICHHUE CPE30B U3 OJIOKOB;

— ¢uxcanus’?

12. Yro u3y4aer cnienquaJbHAs THCTOJIOTHSA:
+ pa3BUTHE OPTaHOB U CUCTEM;

— pa3BUTHE 3aPO/IBIIIIA;

— KIIETKY;

— TKaHHu?

13. /ls1s1 00e3BOkMBaHMSA (PMKCHPOBAHHOI0 MATEPHAJIA UCIIOJIb3YIOT:
+ COUPTHI BOCXOIAIIECH KOHIIEHTPALINN;

— Oanb3am;

— ¢popManuH;

— KCUJIOJ.

14. Om0puoJiorust — 31o0:

+ HayKa O pa3BUTUU 3apO/IbIIIA;

— HayKa O pa3BUTHH OPTraHOB U CUCTEM;
— HayKa O TKaHsX;

— HayKa O KJIETKE.

15. 'eMaTOKCHJIMH OTHOCHTCH K THCTOJOTHYECKUM KPaCHTeJsIM,
o01agamuUM:

+ OCHOBHBIMHM XUMHYECKUMH CBOHCTBAMU;

— KHCJIBIMU XUMUYECKUMU CBOWCTBAMU;

— HEUTpaJIbHBIMUA CBOWCTBAMY;

— METaxpoMaTO(MIbHBIMU CBOMCTBAMHU.

16. Pa3pemaromasi cnoco0HOCTh MHKPOCKONIA — 3TO:

+ MHHHUMAaJIbHOE pacCTodHuEC MCKY ABYMA TOUKAMU HaA MPCIIaparTe,
— MaKCHUMaJIbHOE PACCTOSIHUE MEXAY ABYMs TOUKaMH Ha IIperapare;
— CpeJHEe pacCTOSHUE MEXY JIByMsl TOUKaMU Ha Ipenapare;

— MPaBUWJIBHOI'O OTBETA HET.

17. Kakoii mnpomecc OTHOCHUTCA K TMepPBOMY 3Tamy H3roTOBJIEHUSI
MOCTOSIHHOTO THCTOJIOTHYECKOT0 Mmpenapara:

+ 3a00p MaTepuaia;

— 00e3BOXMBaHUE (PUKCUPOBAHHOTO MaTepUaIIa;

— 3aJIMBKa MaTepuaia B OJIOKH;

— ¢ukcanus maTepuana?

18. Kakoii mpouecc OTHOCUTCH K 4eTBePTOMY 3Taly H3roTOBJIEHHSA
MOCTOSIHHOTO THCTOJIOTMYECKOr0 nmpenapara:

+ VIUIOTHEHUWE U 3aJIMBKa MaTepUaa;

— OKpalIMBaHUE CPE30B;

— ¢uKcauusa MaTepuana;

— 3aJIMBKa MaTepuaia B 0J0ku?

3aKJIYUTEJBHOM JTane HU3TOTOBJIECHHSA
s

19. Y10 wmcnoab3yrT Ha

IT'UICTOJOTHYECCKHUX HaKJIenUBaHUA

MMOCTOAHHBIX
NOKPOBHOIO CTEKJIA:

+ Oanp3aM;

npenapaTos

— KCHJIOJI,
— ¢popManuH;
— Oenzoi?
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20. Yto n3y4aer o01asi TMCTOJIOTHSA:
+ TKaHH,

— KJIETKY;;

— CTPOCHHE OPTaHOB U CUCTEM;

- pa3BUTHE 3apoAabIIIa?

21. Insa ¢pukcanum MaTepuaia uCnoJIb3yloT:
+ ¢popManuH;

— CIIMPTHI BOCXOAIIEH KOHIEHTPALUY;

— KCWIOJ;

- Oanb3am.

22. Kakoe (pyHKIHOHAJIbHOE 3HAYEeHUE NePBUYHBIX JTU30COM !

+ JIeno rUIpOIUTUYECKUX (DEPMEHTOB;
— DK30LUTO3;

— DHJIOIUTO3;

— CHHTE3 CTPYKTYPHBIX YIJIEBOJIOB?

23. I'ne okoHYaTeJIbHO 00pa3ylOTCsl NEPBUYHbIE JTH30COMBI !
+ B KoMIIeKce [ onb Ky,

- 8 rpanyisipHoi OIIC;

— B MUTOXOH/IPUSIX;

— B raaakoit DI1C?

24. MapkepHbIii (pepMeHT NEPOKCUCOM — ITO:
+ Karanasa,

- kucnas gocdartasa;

- menovyHas ¢ocdarasa;

- TMaJIypOHUa3a.

TOTOBAT:

+ Ha yIbTpaMHKPOTOME;
— OCTPBIM CKaJIbIICIIEM,
— C IOMOUIbIO JIC3BHS,

— Ha MUKPOTOME.

26. Uro HE oTHOCHTCS K OpraHe/ijiaM o01ero 3HaAaYeHHs .
+ XXI'YyTHKU,

— puOOCOMBI;

— KJIETOYHBIW LIEHTD;

— MUTOXOHPHUH?

27. Kakyro ()yHKIHIO BBINOJTHAKT BTOPUYHBIE JIU30COMBbI:

+ BHYTPHKJIETOUYHOE TIEpeBapHBaHNE OMOJIOTHUECKUX CYyOCTPATOB;
— DHJIOLUTO33,;

— 9K30LIUTO33;

— BHYTPUKJIETOYHOTO TPAHCIOPTA OMOJIOTHYECKHX CyOCTpaToB?

28. I'ne oOpa3yrorcs npeamecTBeHHMKH pudocom?
+ B SIIPBILIKE;

— B MUTOXOH/IPHUSX;

- B IU30COMaX;

- B KapuoIiazme?

29. Kaky1o ()yHKIHIO BBINIOJTHAOT MUTOXOH/APUM

+ aKKyMYJISIIIMU SHEPTUU B BUE Makposprudeckux cpsizei ATD;
— BHYTPUKJIETOYHOT'O TPAHCIIOPTa OMOJIOTHYECKUX CYOCTPaTOB;

— HJIOLUTO33;

— 3K3001MTO3a?
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30. Yro Takoe 0CTATOYHOE TeJbIe:

+ BTOPUYHAs JIN30COMA C HENIEPEBAPEHHBIMU OCTAaTKAMM;

— BTOpUYHAS JIM30COMa;

— IICPBHUYHAs JIN30COMaA C HEOOJIBIINM KOJMYECTBOM (bepMeHTOB;

— (harocoma ¢ HEOOJIBIIIUM KOJIMYECTBOM (HEPMEHTOB?

31. Jlokanu3zanusi pudoCoOM B KieTKe:
+ B ruaznomiaazMe u Ha MmemOpanax OIIC;

— B ruajiomjiaia3MeE U B KOMIIJICKCE FOJ’ILI[)KI/I;

— B THAJIOIIJIa3M€ U Ha TUTOJICMME,
— B r'iajiomjia3Me U Ha JIM30COMax.

32. Kakasi pyHkuusi puéocom B KJIeTKe:

+ cuHTE3 OENIKOB;

— CHUHTE3 JKHPOB;

— CHHTE3 YTJICBOJIOB;
- cunte3 PHK?

33.B kakux opraHeIax KJIeTKH
docpopunupoanue A/1D:

+ B MUTOXOHIPHUSX;

— B [IEPOKCUCOMAX;

— B JIM30COMaX;

- B xomIurekce ["onpmxn?

NMPOUCXOAUT OKHUCJIUTECJTIbHOEC

34. Kakue 0eJIKH 4YaCTHYHO NPOHU3BIBAIOT OMJIMIUIHBIN CJIOW:

+ OJIyHHTETpalIbHBIC,

- nepudepudeckue;

- TpaHCMEMOpaHHBIE;

— COOCTBEHHO MHTETPaJIbHBIC?

35. K HEmeMOpaHHbIM OpraHejjiaM OTHOCATCS
+ pubOCOMBI;

— HJOIIJIa3MAaTUYECKast CETh;

— MUTOXOH/JPUU;

— JIN30COMBI.

36. Kakue oprane/uibl cogep:kaT riIpoJuTHYECKHE (pepMEeHTBI:
+ JIN30COMBI;

— DHAOIJIA3MATUYECKAsA CETh;

— MUTOXOHJIPUH,

— xoMIuiekc I'onpmxu?

37. Kakue HE
CHeHUAJILHBIM

+ prubOCOMBI;

OpraHeJlibI U3 MNEePEeIUCICHHBIX OTHOCHATCH K

— MUKPOBOPCHHKH;
— PECHHYKH;
— MHODUOPHILITBI?

38. Kakue cTpyKTYpbI CHHTE3UMPYIOT 0€JIKM VISl BbIBEICHUS U3 KJICTKH
+ mommpubocomsl rpanyispaon DI1C;

— CBOOO/IHBIE IUTOTIIA3MATUYECKUE PUOOCOMBI;

— MUTOXOHJpUATbHbIE PUOOCOMBI;

— CBOOO/THBIC ITOJTHPUOOCOMBI?

40. Kakue CcTpYKTypHbIe HE
KOPTHKAJBbHOI'O CJI0SI NJIa3MOJIeMMBbI .

+ KapuojaeMMa,

KOMITIOHCHTbI BXOAAT B COCTaB

— MUKpO(UIIaMEHTHI;
— IPOMEXKYTOUHbIE (PUITAMEHTHI;
— MUKPOTPYOOUKH?
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41. U3 4yero cocToOSIT MOJIEKYJIbI OMJTHITMIHOTO CJIOS
+ TUAPOPUIEHON TONOBKU U THIPO(HOOHOT0 XBOCTA;

- TUAPOPUIBHOTO XBOCTA ¥ TUAPO(PUIHHOM rOJIOBKH;
— TUNO(UIHHOM TOJIOBKH H JIUTTO(GOOHOTO XBOCTA;

— TUNo(UIHHOTO XBOCTA U JTUMO(POOHOI TOTOBKU?

42. YTo TaK0€ CHHAIIC.

+ KOHTAKT MEX1y HEPBHBIMU KJIETKAMHU;
— BBIBEJIEHHE BEILECTB U3 KIETKU;

— NAJIBLEBUAHBIA KOHTAKT;

— IIE€JIEBOM KOHTAKT?

43. Kakue 0eJIKH 1eJINKOM NPOHU3BIBAIOT MeMOpaHy:
+ COOCTBEHHO MHTETPATIBHEBIC;

- nnepuepuvecKue;

- MIOJTYMHTETPAITbHBIE;

- TpaHCMeMOpaHHbIE?

44. Kaxkywo ¢pynkuuio HE Beinosnser miazmosnemma:
+ CUHTETHYECKYIO;

— TPaHCIIOPTHYIO;

— OapbepHyIO;

— PeLenTOpHY0?

45. Kakue coefuHeHUsI NPOHU3BIBAIOT OMJINNIMIHBIN €10 MeMOpPaHbI:
+ Oenku;

— YIJIEBOJBL;

— KUCJIOTHI;

— SH3UMBI?

46. Yto Takoe NUHOLMTO3!

+ 3axBaT KJIETKOU KUJKOCTH C PACTBOPEHHBIMU BEIIECTBAMU;
— 3aXBaT KJIETKOU TUIOTHBIX YaCTUYCK;

— 00pazoBaHHE MUKPOTPYOOUEK;

— yTUIM3aIus KACIOPOa B KJIeTKe?

47. Y1o Takoe (parounTos:

+ 3aXBaT KJIETKOM IUIOTHBIX YaCTHYEK;

= 3axBarT KJ'ICTKOfI KUIKOCTHU C paCTBOpéHHBIMI/I BEIICCTBaMU,
— YTHIIU3aIs KHCIIOPOia B KIIETKE,

— yIAJICHHE 32 TIPEIeIbl KIIETKA HEKOTOPBIX KOMITOHEHTOB?

48. Kakue OejKkM HaXoAATCS BHe OMMOJIEKYJSIPHOIO CJIOSI JIMIMUAOB:
+ nepudepuydeckue;

— [IOJIyUHTETPAJIbHBIE;

— TpaHCMEMOpaHHBIE;

— COOCTBEHHO MHTErpaJIbHbIE?

49. Yto TaKkoe IHAOLMUTO3:

+ TpaHCTIOPT MaKPOMOJIEKYII B KIIETKY;,

— TPAHCIIOPT MAKPOMOJIEKYJI 38 MPEIENbI KIETKH;

— TPAHCIIOPT MaKPOMOJIEKYI ¢ moMorsio Na'™-K*- nacoca;
— MEXKJIETOUHBIA KOHTAKT?

50. Kakux mexkiaerounbix koHTakToB HE cymecTByer:
+ MHTETpaJIbHBIX,

— aJIre3MBHBIX;

— U30JIMPYIOLIHX;

— KOMMYHHUKALIMOHHBIX ?
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51. MuToO03 -3T0:

+ HempsMoe JCIICHUE KIICTKU;

— IIpoliecc 00pa3oBaHUs MOJIOBBIX KJIETOK;

— 3aMpoOrpaMMHUPOBAHHAS] CMEPTh KIIETKHU;

— COCTOSIHHE MPOJOJIKUTEIIbHON KU3HH YEJIOBEKA.

52. Bo Bpemsi cHHTeTH4YeCKOTO (S) nepuoaa uHTepda3bl NPOUCXOAUT:

+ ynBoenue koiauyectsa JIHK;

- noJroroBka kieTku k cunte3y JIHK, cunres ¢pepmeHTOB;
— JICJICHHUE KJIETKU;

- cunre3 i-PHK, PHK pubocom, TyOymnuHa.

53. s Tes1oga3bl MUTO3a XapaKTepPHbI MPOSIBJIEHHA:

+ Ha IOJII0caxX KIETKH 00pa3yloTcs 0YEpHHUE SA/1pa;

— XPOMOCOMBI PaCXOJATCS K IOJII0CAaM KIIETKH;

— XPOMOCOMBI PacIoJIaraloTCcsi B 3KBaTOPUAIbHOM TNIOCKOCTH KIIETKH;
— XpOMOCOMBI 00Pa3yIoOT MJIOTHBII KIYOOK.

54. Inst meTada3bl MUTO3a XapaKTEePHO:

+ XpOMOCOMBI PACIIONAralTcs B 9KBATOPUATILHON MIIOCKOCTH KIIETKH;
— XpOMOCOMBI 00Pa3yIOT MJIOTHBIN KIIYOOK;

— XPOMOCOMBI PACXOJIATCS K MOJIF0CaM KIIETKU;

- Ha MOJII0cax KJIETKU 00pa3yIoTCs TOUepHUe sIpa.

55. PacxoxieHue XpoMocoM K TOJIIOcaM KJIeTKH Haliawogaercs

Bpemsi:

+ aHadasbl;
- npodassl;
—Mmetadassr,
- Tenodasml.

56. Kakoe yrBep:knenue HE BepHO 0THOCHTEIBHO INIMKOKAJINKCA

+ cofepKUT OCJIKM MOHHBIX KaHAJIOB,;

- 00pa3zoBaH oNUrocaxapuaamu;

- o0ecrieunBaeT NPUCTCHOYHOE HIIIEBAPCHUE;

- IPUHUMAET y4acTHe B KJIICTOYHOM a/ire3uH U KJICTOYHOM PaclO3HABAHHMHU ?

S7. s KakMxX BewlecTB OMJIMIIMAHBIN CJI0i sABJIseTC OapbepoM:
+ BOJOPACTBOPUMBIX

— BOJIOHEPACTBOPUMBIX;

- )KHPOHEPACTBOPUMBIX ?

58. Uro mpmjieraer K IUATOJIEMMeE CO CTOPOHBI IUTOILIA3MbBI KJETKH:
+ o IMeMOpaHHBII KOMIUICKC;

— DHJIOIIJIa3MATUYECKas CETh;

- KapHoJemMma,

— MUTOXOHJIPHUH?

59. Uro Takoe cexpenusi:

+ ynaneHue KJIeTKOW MPOJYKTOB €€ CUHTETUYECKOMN AESTEIbHOCTH;

— yJaJIeHUe BPEIHbIX MTPOIYKTOB METAa00I13Ma;

— yJlaJ€Hue 3a MpeAeIibl KJIETKH OTACIbHBIX €€ CTPYKTYPHBIX KOMIIOHEHTOB;
— YyJaJeHUE W3 KICTKM BEUIECTB, HE MEHSIOIIUX CBOCH XUMHUYECKOU

CTPYKTYpHbI?

60. Meiio3 — 3T0:

+ mporiecc 00pa30BaHMsI MMOJOBBIX KICTOK;

- HEMPSAMOE JIeIEHUE KIIETKH;

- 3aIpOTrPaMMHUPOBaHHAsI CMEPTh KJICTKH;

— COCTOSIHUE MPOJOKUTEIILHON )KU3HH YEJI0BEKa.
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61. B xakoii (paze ki1erounoro nukiaa npoucxoaur cunres JHK:
+S;

-GO;

-G1,

-G2?

62. Ck0/1bKO XpOMOCOM CO/IEPKUT KJIeTKa B poda3e MUTO3A:
+92;
- 46;
-23;
-69?

63. MakcumaJjbHasi KOHAEHCANsI XPOMOCOM HA0II01aeTCs:
+ B MeTadase;

- B npoase;

- B Tenodase;

- B Hayase aHagassl.

64. JIs1si MOCTCHHTETHYECKOr0 Neproaa HHTepP(Pa3bl XapaKTePHO:
+ CHHTE3 TYOYyJIMHA;

- yasoenue uncna JJIHK;

— YABOEHHE LIEHTPHUOJIEN KIIETOUHOTO LIEHTPa;

- cuHre3 p-PHK.

65. Kuneroxop odpa3yercst B 00J1aCTH:

+ HepBHQHOﬁ MEPETAKKU XPOMOCOMBI;

— BTOPUYHOMN MEPETSIKKA XPOMOCOMBI;

— B ICKOHACHCHUPOBAHHBIX YYACTKAaX XpOMATHHA.

66. YTo TaKkoe KJIeTOYHBIH UK.

+ TepHuo ] OT ACTCHUS 10 ICJICHHSI MU OT JCTICHUS 10 CMEPTH;

— TI0CJIEIOBATEILHOCTH MPOIIECCOB OT MPOhasbl 0 3aBEPIICHUS JCIICHUS;
— TI0CJIeI0BATEIIBHOCTD MPOIIECCOB MOATOTOBKH K MUTO3Y U CaM MHUTO3;

- riepuo1 oT uHTepdassl 10 aHada3bl MUTOTHIECKOTO JCIICHHUS ?

67.B kakom mepuoge KJETOYHOI0 IHKJIA Haubojiee BbIpPakeHA
CHHTeTHYeCKasi aAKTUBHOCTD KJIETOK:

+ B nHTEpdase;

- B MeTadase;

- B ipodase;

- B Tenodasze?

68. B kakoii cTajMd MHTO03a J0YEepPHHE XPOMOCOMBI PACXOAATCA K
MOJIIOCAM KJIETKH.

+ anada3ssr,

- Tenogassl;

- nnpoassr,

- tenodaser?

69. O0pa3oBaHue I0YEePHHUX sI/Iep HA MOJIIOCAX KJIETKH Ha0Jl01aeTcs B:
+ Tenodase;

- meTadase;

- aHagase;

- podase.
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Test assignments for English-speaking students

1. Which of the following stain blue with H&E stain:

+ nucleus;

- cytoplasm;

- collagen fibers;

- elastic fibers;
—decalcified bone matrix?

2. What are sudan stains used primarily for:
+ fat;

-blood;

- nervous tissue;

- elastic fibers;

—decalcified bone matrix?

3. What is mucicarmine stain used primarily for:

+ epithelial mucin;
-blood;

- fat;

- nervous tissue;

- elastic fibers?

4. What is wright's stain used primarily for:
+ blood;

- fat;

- nervous tissue;

- elastic fibers;

—decalcified bone matrix?

5. Interphase consist of:

+ postmitotic, synthetic and premitotic periods;
- prophase, metaphase and telophase;

- anaphase, GO period and zygotene;

- telophase, metaphase, prophase.

6. What takes place during of postmitotic periods:

+ cell growth, its differentiation and carrying main functions;
- DNA molecules replication takes place;

- synthesis of tubulin protein molecules occurs;

— cytokinesis occurs?

7. What takes place during of synthetic periods:

+ DNA molecules replication takes place;

- synthesis of tubulin protein molecules occurs;

- cytokinesis occurs;

- cell growth, its differentiation and carrying main functions?

8. What takes place during of premitotic periods:

+ synthesis of tubulin protein molecules and formation of division spindle
occurs;

- cytokinesis occurs;

- cell growth, its differentiation and carrying main functions;

- DNA molecules replication takes place?

9. What takes place during prophase of mitosis?

+ nucleolus disappears, nucleolemma destroyed and chromosomes enter the
cytoplasm;

- chromatids begin moving to opposite poles of the cell;

- chromosomes are aligned along the equator and attached to the division
spindle;

- cytokinesis occurs?
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10. What color do elastic fibers stain with Verhoeff elastic stain:
+ blue/black;

- red/orange;

- pink/red;

- purple/red;

- green/blue?

11. During the preparation of a routine H&E slide, what step occurs
after the tissue is preserved:

+ dehydration;

- fixation;

- embedding in paraffin;

- staining;

-slicing?

12. During the preparation of a routine H&E slide, how is the tissue
preserved:

+ fixation;

-embedding in paraffin;

- staining;

-slicing;

- dehydration?

13. During the preparation of a routine H&E slide, what allows the
tissue to be visualized:

+ staining;

- fixation;

- embedding in paraffin;

-slicing;

- dehydration?

14. What takes place during anaphase of mitosis:

+ chromatids begin moving to opposite poles of the cell,

- nucleolus disappears, nucleolemma destroyed and chromosomes enter the
cytoplasm;

- chromosomes are aligned along the equator and attached to the division
spindle;

- cytokinesis occurs?

15. What takes place during metaphase of mitosis:

+ chromosomes are aligned along the equator and attached to the division
spindle;

— cytokinesis occurs;

- chromatids begin moving to opposite poles of the cell?

16. What is structural components of the cytoplasm:
+ hyaloplasm, organelles and inclusions;

- hyaloplasm, nucleus and inclusions;

- nucleus, organelles and inclusions;

- hyaloplasm, organelles and plasmolemma?

17. Mitochondria consist of:

+ two membranes, cristaes, matrix, tubules, ribosomes;
- two membranes, tubules, cistern;

- two membranes, tubules, sacs?

18. Functions of the mitochondria:

+ synthesis of the ATP molecules, synthesis of the steroid hormones;
- synthesis of the ATP molecules, synthesis of the proteins;

- metabolism of the lipids, syntesis of the steroid hormones;

- detoxification of the harmful substances, synthesis of the proteins?
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19. Which of the following would be best suited to visualize reticular
fibers:

+ silver impregnation;

—wright's stain;

— hematoxylin and eosin stain;

— sudan stain;

— masson’s trichrome stain?

20. Which of the following would be best suited to visualize lipid:
+ sudan stain;

—wright's stain;

— hematoxylin and eosin stain;

—silver impregnation;

—masson’s trichrome stain?

21. Which of the following formed elements do not contain a nucleus:
+ platelets;

— leukocytes;

— monocytes?

22. What takes place during telophase of mitosis:

+ cytokinesis occurs;

— chromatids begin moving to opposite poles of the cell;

— nucleolus disappears, nucleolemma destroyed and chromosomes enter the
cytoplasm;

— chromosomes are aligned along the equator and attached to the division
spindle?

23. Lysosomes consist of:

+ membrane and enzymes;

— two membranes, cristaes, matrix;
—tubules, cistern;

— membrane, tubules, sacs?

24. Functions of the lysosomes:

+ cell digestion;

—synthesis of the ATP molecules, syntesis of the steroid hormones;
— detoxification of the harmful substances, syntesis of the proteins;
— cell digestion, syntesis of the proteins?

25. Granular (rough) endoplasmic reticulum consist of:
+ tubules, cistern and ribosomes;

— two membranes, cristaes, matrix;

— two membranes, tubules, cistern;

— two membranes, tubules, sacs?

26. Functions of the granular (rough) endoplamic reticulum:

+ syntesis of the proteins;

— cell digestion;

—synthesis of the ATP molecules, syntesis of the steroid hormones;
— detoxification of the harmful substances?

27. Functions of the agranular (smooth) endoplamic reticulum:
+ detoxification of the harmful substances, metabolism of the lipids and
carbohydrates;

— syntesis of the proteins;

— cell digestion;
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28. How many chromosomes contain cell after equatorial division of
meiosis:

+ 23,

- 46;

-92;

-26?

29. How many chromosomes contain cell after division of mitosis:
+ 46;
-92;
-23;
-13?

30. Name phase of meiosis, when the crossin - gover takes plase:
+ pachytene;

- diplotene;

- diakinesis;

- zygotene.

31. Name phase of meiosis, when the chromosomes begin to condense:
+ leptotene;
- diakinesis;
- zygotene;
- pachytene.

32. Name phase of meiosis, when the synaptonemal complex formation
takes plase:
+ zygotene;
- pachytene;
- leptotene;
- diakinesis.

33. Functions of the peroxisome:

+ splits ethyl alcohol, uric acid, hydrogen peroxide;

- syntesis of the proteins;

- synthesis of the ATP molecules, syntesis of the steroid hormones;

- detoxification of the harmful substances, metabolism of the lipids and
carbohydrates?

34. What inclusions can be:

+ trophic, secretory, excretory, pigmentary;
—trophic, nucleus, pigmentary;

- secretory, excretory, ribosomes;

— trophic, mitochondria, lysosomes.

35. Eukaryotic cells consist of:

+ nucleus, cytoplasm, cell membrane;

- cytoplasm, cell membrane, organelles;
- nucleus, inclusions, cell membrane;

- nucleus, cytoplasm, organelles?

36. Elementary biological membrane consist of:

+ two layers of lipid molecules and protein molecules;

—three layers of lipid molecules and half protein molecules;

- two layers of lipid molecules, protein molecules, microfilaments;

- three layers of lipid molecules, half protein molecules, microtubules?

37. Plasmalemma consist of:

+ glycocalyx, elementary biological membrane, cortical layer;

- lipid molecule, elementary biological membrane, cortical layer;
- glycocalyx, cytoplasm, cortical layer;

- glycocalyx, protein molecules, cortical layer?
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38. Functions of the Golgi bodies:

+ connecting of the polysaccharides with the proteins, ripening of the
secretion substances;

— detoxification of the harmful substances, metabolism of the lipids and
carbohydrates;

— cell digestion;

— synthesis of the ATP molecules, syntesis of the steroid hormones?

39. Microfilaments consist of:

+ proteins: actin, myosin, tropomyosin;

— tubules, cistern and ribosomes;

— two membranes, cristaes, proteins: actin, myosin, tropomyosin;
— two membranes, tubules, sacs?

40. Functions of the microfilaments:

+ shortening of the muscle cells, muving of the organelles inside the cell;

- syntesis of the proteins;

- synthesis of the ATP molecules, syntesis of the steroid hormones;

— detoxification of the harmful substances, metabolism of the lipids and
carbohydrates?

41. Microtubules consist of:

+ tubulin protein molecules;

—actin protein molecules;

— myosin protein molecules;

— two membranes, cristaes, proteins: actin, myosin, tropomyosin?

42. The upper layer of plasmolemma is called:
+ glycocalyx;

—glycolipid;

— glycoprotein;

— cortical layer?

43. What function of the zonular occludentes:

+ barriers that prevent the movement of molecules into the intercellular
spaces;

— permits the passage of ions, amino acids, small molecules;

— pass nervous impulses;

— metabolism and information interchange between cells?

44. What function of the simple contact:

+ metabolism and information interchange between cells;

— barriers that prevent the movement of molecules into the intercellular
spaces;

— permits the passage of ions, amino acids, small molecules;

— pass nervous impulses?

45. What function of the gap contact:

+ permits the passage of ions, amino acids, small molecules;

— metabolism and information interchange between cells;

— barriers that prevent the movement of molecules into the intercellular
spaces;

— pass nervous impulses?
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46. Functions of the microtubules:

+ construct organelles, providing of the transport inside the cell, form a
cytoskeleton;

— shortening of the muscle cells, moving of the organelles inside the cell;
— providing the divergence of the chromosome during the cell division;
— synthesis of the ATP molecules, syntesis of the steroid hormones?

47. Cytocentrum (centrosome) consist of:
+ two centrioles;

—three centrioles;

— two membranes, tubules, sacs;

— proteins: actin, myosin, tropomyosin?

48. Centrioles consist of:

+ nine triplets of microtubules;
—two centrosome;

—nine duplets of microtubules;
— basal body and axonema?

49. Functions of the cytocentrum (centrosome):

+ providing the divergence of the chromosome during the cell division;
— construct organelles, providing of the transport inside the cell, form a
cytoskeleton;

— shortening of the muscle cells, muving of the organelles inside the cell;
— detoxification of the harmful substances, metabolism of the lipids and
carbohydrates?

50. Axonema consist of:

+ (9x2) + 2 microtubules;
—(9x2) + 0 microtubules;
—(9x3) + 2 microtubules;
—(9x3) + 3 microtubules?

51. What function of the synapse:

+ pass nervous impulses;

— permits the passage of ions, amino acids, small molecules;

— metabolism and information interchange between cells;

— barriers that prevent the movement of molecules into the intercellular
spaces?

52. Symplast consist of:

+ big mass of cytoplasm and a plenty of nucleus;
— cells which connected by cytoplasm bridges;

— big mass of cytoplasm and one nucleus;

— few cytoplasm and a plenty of nucleus?

53. Syncytium consist of:

+ cells which connected by cytoplasm bridges;
— big mass of cytoplasm and a plenty of nucleus;
— big mass of cytoplasm and one nucleus;

— few cytoplasm and a plenty of nucleus?

54. What takes place during prophase of mitosis?

+ nucleolus disappears, nucleolemma destroyed and chromosomes enter the
cytoplasm;

— chromatids begin moving to opposite poles of the cell;

— chromosomes are aligned along the equator and attached to the division
spindle;

— cytokinesis occurs?
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55. Basal body consist of:

+ nine triplets of microtubules;
—cilia and flagella;

—nine duplets of microtubules;
— ten riplets of microtubules?

56. Microtubules consist of:

+ tubulin protein molecules;

—actin protein molecules;

— myosin protein molecules;

— two membranes, cristaes, proteins: actin, myosin, tropomyosin?

57. Functions of the microtubules:

+ construct organelles, providing of the transport inside the cell, form a
cytoskeleton;

— shortening of the muscle cells, moving of the organelles inside the cell;
— providing the divergence of the chromosome during the cell division;
— synthesis of the ATP molecules, syntesis of the steroid hormones?

58. Cytocentrum (centrosome) consist of:
+ two centrioles;

—three centrioles;

— two membranes, tubules, sacs;

— proteins: actin, myosin, tropomyosin?

59. Centrioles consist of:

+ nine triplets of microtubules;
— two centrosome;

—nine duplets of microtubules;
— basal body and axonema?

60. What takes place during anaphase of mitosis:

+ chromatids begin moving to opposite poles of the cell,;

—nucleolus disappears, nucleolemma destroyed and chromosomes enter the
cytoplasm;

— chromosomes are aligned along the equator and attached to the division
spindle;

— cytokinesis occurs?

61. What takes place during metaphase of mitosis:

+ chromosomes are aligned along the equator and attached to the division
spindle;

— cytokinesis occurs;

— chromatids begin moving to opposite poles of the cell?

62. What takes place during telophase of mitosis:

+ cytokinesis occurs;

— chromatids begin moving to opposite poles of the cell;

—nucleolus disappears, nucleolemma destroyed and chromosomes enter the
cytoplasm;

— chromosomes are aligned along the equator and attached to the division
spindle?

63. How many chromosomes contain cell after equatorial division of
meiosis:

+ 23;

- 46;

-92;

— 26;

—-94?
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64. Functions of the cytocentrum (centrosome):

+ providing the divergence of the chromosome during the cell division;
— construct organelles, providing of the transport inside the cell, form a
cytoskeleton;

— shortening of the muscle cells, moving of the organelles inside the cell;
— detoxification of the harmful substances, metabolism of the lipids and
carbohydrates?

65. Axonema consist of:
+(9x2) + 2 microtubules;
—(9x2) + 0 microtubules;
—(9x3) + 2 microtubules — (9x3) + 3 microtubules?

66. Basal body consist of:

+ nine triplets of microtubules;
—cilia and flagella;

—nine duplets of microtubules;
ten riplets of microtubules?

67. Functions of the nucleus:

+ storage, reproduction, transmission and realization of genetic information;
— storage, reproduction of genetic information and synthesis of the ATP
molecules;

—syntesis of the steroid hormones and realization of genetic information;

— providing the divergence of the chromosome during the cell division.

68. Nucleus consist of:

+ nucleolemma, nucleoplasm, chromatin;
—nucleolus, cytoplasm, cell membrane;

— nucleoplasm, inclusions, cell membrane;
—nucleolus, cytoplasm, organelles.

69. How many chromosomes contain cell after division of mitosis:
+ 46;
-92;
- 23;
-13;
—-94?

70. Name phase of meiosis, when the crossingover takes plase:
+ pachytene;

—diplotene;

— diakinesis;

— zygotene.

71. Name phase of meiosis, when the chromosomes begin to condense:
+ leptotene;

— diakinesis;

— zygotene;

— pachytene.

72. Name phase of meiosis, when the synaptonemal complex formation
takes plase:

+ zygotene;

— pachytene;

— leptotene;

— diakinesis.
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73. Nucleolemma consist of:

+ two biomembranes, perinuclear space and nuclear pores;
— three biomembranes, perinuclear space and nuclear pores;
— two membranes, cristaes, matrix;

— two membranes, tubules, sacs.

74. Chromatin consist of:

+ heterochromatin, euchromatin;
—nucleoplasm, nucleolus;

— nucleolemma, DNA molecule;
— heterochromatin, ribosomes.

75. Nucleosoma consist of:

+ site of DNA on the histone core;
— eight histone molecules;

— oop domain;

— heterochromatin, euchromatin.

76. Chromatin fibril consist of:
+ nucleosomes;

— loop domain;

— heterochromatin, euchromatin;

— two membranes, cristaes, matrix.

77. Nucleolus consist of:

+ repeatedly replicated site of DNA,;

— eight histone molecules;

— two membranes, cristaes, matrix;

— nucleolemma, nucleoplasm, chromatin.

78. When using a compound microscope, objective lenses can be found
to have a magnification of all of the following, EXCEPT:

+1000X;

—-4X;

—-10X;

—40X;

—-100X?

79. What is «compound microscopex»:

+ microscope with two lenses;

— microscope with the capability to view oil immersion;
— microscope with the capability to view compounds;

— microscope with a single lens;

— microscope with three lenses?

80. What is the total magnification achieved with a compound
microscope:

+ magnification of ocular lens multiplied by the magnification of the
objective lens;

— magnification of objective lens;

— magnification of ocular lens;

— magnification of ocular lens added to the magnification of the objective
lens;

— magnification of condenser lens multiplied by the magnification of the
objective lens?
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81. Functions of the nucleolus:

+ formation of ribosomal RNA and ribosome;

— storage, reproduction, transmission and realization of genetic information;
—syntesis of the steroid hormones and realization of genetic information;

— providing the divergence of the chromosome during the cell division.

82. Functions of the nuclear pores:
+ regulate the exchange of macromolecules and ribosome between cytoplasm

and nucleus;
— providing the divergence of the chromosome during the cell division;
— formation of ribosomal RNA and ribosome;

— detoxification of the harmful substances, metabolism of the lipids and
carbohydrates.

83. Nuclear pores contain:

+ fibrillar,;

— globular molecular complexes forming the diaphragms;

— thirteen strings of tubulin protein molecules;

—nine pairs of peripheral microtubules and one more central pair;
—nine triplets of parallel microtubules.

84. Interphase consist of:
+ postmitotic, synthetic and premitotic periods;

— prophase, metaphase and telophase;
—anaphase, GO period and zygotene;
— telophase, metaphase, prophase.

85. What takes place during of postmitotic periods?
+ cell growth, its differentiation and carrying main functions;

— DNA molecules replication taces place;

— synthesis of tubulin protein molecules occurs;
— cytokinesis occurs.

86. What is the turret:
+ Nosepiece;

— Base;

— Stage;

— Tube?

87. On a microscope, what structure connects the eyepiece to the
objective lens:

+ Tube;

— Base;

— Nosepiece;

— Stage;

— Diaphragm?

88. What is this phenomenon called:
+ Parfocal;

— Unifocal;

— Bifocal;

— Focused;

— Convergent?
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89. What takes place during of synthetic periods:

+ DNA molecules replication takes place;

— synthesis of tubulin protein molecules occurs;

— cytokinesis occurs;

— cell growth, its differentiation and carrying main functions?

90. What takes place during of premitotic periods:

+ synthesis of tubulin protein molecules and formation of division spindle
occurs;

— cytokinesis occurs;

— cell growth, its differentiation and carrying main functions;

— DNA molecules replication taces place?

91. What is another name for the light microscope:
+ compound microscope;

— simple microscope;

— phase contrast microscope;

— dissection microscope;

— transmission electron microscope?

92. Which microscope does not rely on visible light:
+ transmission electron microscope;

— simple microscope;

— compound microscope;

— phase contrast microscope;

— dissection microscope?
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