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MeroanyHl BKa3lBKA € HaBYAJIBHUM IMOCIOHHMKOM, HAIIMCAHUM BIAIIOBIZHO 10
MporpamMu HaBUYAJILHOI AUCIUILTIHY “Bi0JI0Tis Ta TeHeTUKA JIOAUHU ISl T ATOTOBKH
¢daxiBuiB | OakamaBpchkOro piBHS BHUIIOI OCBITHM CHEIlaIbHOCTEH “310poB’s
moauHu”, «@izuyHa peabimiTauis». Bka3iBku MICTATH MporpaMy HaBYaJIbHOI
AUCLMIUTIHU, METOANYHI TIOPaJAH 0 MPOBEIEHHS JTa0OpaTOPHUX 3aHITh, TEOPETHUYHI
B1JIOMOCTI, 3pa3KH 3aBJIaHb JI0 CAMOCTIMHOT pOOOTH, T0JaTKH.



BCTYII

Kypc "biosoris Ta OCHOBM TEHETHKH'  OXOIUIIOE 3arajabHO-010JI0T1YHI
3aKOHOMIPHOCTI KHBOTO, SIKI PO3IIUPIOIOTH CBITOTJISJ CTYJEHTIB 1 MOTJUOIIOIOTH
3HaHHA 3 MPOOJIEMHHUX 1 MONIIYKOBUX MHUTaHb Oiojyiorii. CydyacHuW piBEeHb 3HAHb 3
MeIUYHOI 010JI0TI] € IOLUIBHUM 1 HEOOXIJHHM B CHUCTEMI MIATOTOBKUA MEIUYHUX
MpaIliBHUKIB.

Kypc ,bionoris Ta ocHOoBu reHeTuku” mnependadae BUBYCHHs OpraHi3alii >KUBO1
MaTepii Ha pIBHAX, Kl Oe3MOocepeHbO CTOCYIOThCS MPUHIMMIB MenuuuHu. Came
BOHHM CIOHYKAIOTh O PO3IJIALY >KMBOTO OpPraHi3My B HOpPMI YH 3 MATOJOTIYHUMHU
3MIHAMH SIK LIJTICHOT 1 pa30M 3 THM CKJIQIHOI 1€papXiuHO MIANOPSAIKOBAHOI CUCTEMHU
oprasizaifii. 3HaHHA CKJIaJ0BUX 1 (YHKIII KOXKHOTO PIBHS JOIMOMAarae 3'siCyBaTu
NPUYMHU BUHUKHEHHS XBOp0O. Tak, mpu J1arHOCTHUII CHAJKOBUX XBOPOO MOTPIOHO
BpPaxOBYBaTU OCOOJIMBOCTI IMEBHOI JIIOJICBKOT MOMyJISIi. A mpu aHami3i nepediry
iH}ekmitHuX XBOpoO Ta emieMIYHOro TIpoIecy MJOIJIbHO OpaTh A0 YyBaru
0COOJIMBOCTI 010r€0IEHOTUYHOTO 1 COIIAJILHOTO CEPEIOBHIIIA.

BaxnuBumu  3aBHaHHSAMH [BOTO Kypcy € (OpMyBaHHS 3HaHb IIPO
EKCIIEPUMEHTANbHI BIAKPUTTA Ta (aKTH, TIOHATTS, TEOPii, SIBUIA, METOIU MEIUYHOI
Oiosorii, CHIBBITHOMIEHHS TeOpii 1 NMPaKTHKH Yy PO3BUTKY MEIWYHOi Oi0JIOTii;
PO3KPUTTS €BOJIOIMHOI CITOP1THEHOCTI JIFOJUHU 3 IHIIUMH OpraHi3MaMu, T01I0HOCTI
B Opraizailii reHeTHYHOT0 MaTepiay 1 Horo MaTepiaibHOMY XapaKTepi, MeXaH13MiB
fioro mepezauyi, BIATBOPEHHs 1 peainisallii; GopMyBaHHS €KCIIEPUMEHTAIbHUX BMIiHb:
yMiHb BHMKOPMUCTOBYBAaTH MpWJIaad 1 MaTepiaiu, OOIPYHTOBYBATH pE3yJIbTaTH
EKCIIEPUMEHTAIbHUX JaHUX 1 pOOUTH BHCHOBKM Ha iX OCHOBi, JOTPUMYBATHCH
MPaBHJI TEXHIKU 0€3MeKH poOOTH.

VY naHoMmy MOCiOHHMKY 0 BUKOHAHHS JIAOOPATOPHUX POOIT MOAAIOTHCS KOPOTKI
TEOpPETHUYHI BIJIOMOCTI JI0 KOXKHOi poOOTH, HaBeAEHI Marepiaiui Ta OOJaJHaHHS
HEOOX1/IH1 JIJI1 BUKOHAHHS JOCIIKEHb, OMMCAHO X1JT BUKOHAHHS KOXHOTO JOCIITY
Ta HaBEJECHO 3pa30K OPOPMIICHHS 3BITY J1aOOpPaTOPHOI pOOOTH.

[Ticast KOKHOTO 3aHATTS TMOJAHO TMEpeNiK MUTaHb IS CaAaMOKOHTPOJIO, SIKi
JOTIOMOXYTh Y MiATOTOBII CTYJEHTA JI0 3aXUCTY J1a00paTOPHOTO 3aHATTS.



I. METOAUYHI ITIOPAIN 1O BUKOHAHHSA JIABOPATOPHUX POBIT 1
OPOPMUIEHHA 3BITY

1. Odopmnenns nabopaTopHUX poOIT NOTPIOHO BUKOHYBATH Yy BUTJISAI1 3BITIB,
y SKUX BKa3yBaTH MOPSIKOBUI HOMEp JIabOpaTOpHOi pOOOTH, TEMY, METY,
Marepiaiy Ta 00J1aIHaHHS, 3aBAaHHS Ta X1J] BUKOHAHHS POOOTH.

2. 3apuCOBYIOUM JOCHIIXYBaHI 00 €KTH y 3BITI, KOPHUCTYIOThCS rpadiTOBUM
omiBueM (mpu HEOOXIZTHOCTI KOJBOPOBHUMH OMIBISMH). [liamUCyrOTh
PUCYHKH BHM3Y, pOOJISYM BiAMOBIAHI MOsSICHEHHS. PuCyHKU mOBUHHI OyTH
YITKUMH, BHM3HAQUYEHHUX  pPO3MIPIB, PO3MIIIYBaTUCh Ha  CTOpIHKax
paliOHAJIbHO.

3. 3a KOHTPOJBHUMH 3ANMUTAHHIMH [0 JAOOPATOpPHOI POOOTH MIATOTYBaTH
TEOPETUYHUN MaTepiall JjIsl JOMYCKY, a MOTIM JI0 ii 3aXHUCTYy.

4. YV KiHII KOXXHOI BHMKOHAHOI pOOOTH, TICJs BUKOHAHHS YCIX 3aB/aHb,
MOTPiOHO 3pOOUTH BUCHOBOK.

5. Ilpm 3axucti nmabopaTopHoi poOOTH TMOTPIOHO 3HATH BIAMOBIAI Ha

3aIlIMTaHHS.

Ipumirka. [lus. 1oaatok (3pa3ok 3BiTy MPO BUKOHAHHS JIA0OPATOPHOT

poboTn).



II. JABOPATOPHI POBOTH

JladopaTropna po6ora Nel

JlabopaTopna poGoTa Ne2

JlaGopaTopHna podora Ne3

JlaGopaTopna podora Ned

JlabopaTtopHa poGoTa Ned

JlabopaTopna poGoTa Ne6

JlabopaTopna po6ora Ne7-8

JlaGopaTopHa podora Ne9-10

JlaGopaTopna podora Nell-12

JlabopaTopna po6ora Nel3

JlabopaTropna po6ora Neld
JlabopaTtopna po6ora Neld

JlaGopaTopHna pobora Nel6

O3HalloMJIEHHST 3 METOAaMH MIKPOCKOITYBaHHS.
[IpaBuna poGOTH 3 MIKPOCKOTIOM

Busuenns OynoBu MPOKAPIOTUIHOT Ta
€yKap10TUYHO1 KIIITHHHU

BuBueHHst Oy10BU KIIITUHHUX OpTaHe

BuBueHnns mporecy mnoainy KITHHU. MiTo3.
Meito3

O3HalloMJIEHHS 3 dbopmamu OaKTepiu.
BurorosnenHst MikpoO10J0TIYHUX MIpenapaTiB

AHazi3 MiKpoQIopH MOBITPS

Hocmimkennss  OakTepianbHOT  3a0pyIHEHOCTI
AESIKUX YaCTHH Tija JIOJAUHU

AHai3 Mikpodopu BoIu
BuBuennss OymoBu XpomocoMm. BmusHaueHHs
KapioTuiry JFOVHH. O3HaiiomsieHHS 3

NOPYIICHHSIMU €MOPIOHAILHOTO PO3BUTKY

Busnauenns Ttinmens bappa meTtomom excmpec
IIarHOCTUKU

BuBueHHs napasuTHUHUX OAHOKIIITUHHUX
BuBueHHs napa3sUTHUHUX YEPBIB

BuBuenns MapasSUTUYHUX YIICHUCTOHOI'UX



JIABOPATOPHA POBOTA Ne 1

O3HAVIOMJUIEHHSA 3 METOJAMU MIKPOCKOITYBAHHHI.
ITPABHUJIA POBOTH 3 MIKPOCKOIIOM

Meta: o3HalOMUTHCh 3 OyJOBOIO 1 TEXHIKOK pPOOOTH 31 CBITIOBUM
MIKPOCKOTIOM Ta 1HITUMH IT1IX0JJaMU MPU MIKPOCKOITYBaHH1 010JIOT1YHUX 00’ EKTIB.

Martepiaan i o0agHaHHSA: MIKPOCKOINHM, MIKpOIpernapaTd, TabauIl, aTiacu,
€JIEKTPOHHO-MIKPOCKOIIYH1 poTorpadii.

TEOPETHUYHI BIIOMOCTI

[Ipu OioNOTiYHUX MOCHIIKEHHSIX HEOOXIJHO BHM3HAUYaTH TOHKY CTPYKTYpPY
00'€KTIB JKMBO1 MIPUPOJIU, IO M 3yMOBHIJIO PO3BUTOK MIKPOCKOMIYHOT TeXHIKH. BoHa
IIMPOKO BUKOPUCTOBYETHCS JUIsi BHUBYEHHS PI3HUX OI10JOTIYHUX OO0'€KTIB, SKi
CTAHOBJIATH IHTEPEC IS MEAUIIMHU, 30KpeMa B JJaOOpaTOPHIN 1arHOCTHIII.

CBiTJIOBi MIiKpOCKONM 03BOJISIOTH JOCHIDKYBAaTHU OO0 €KTU Y CBITII, IO
IPOXOAUTh Yepe3 JiH3M. HalnommpeHimumMu MOACISIMU Cy4acHOTO O10JI0TTYHOTO
mikpockormna € mikpockorn MBI-1, MBP-1, MBP-1A, M-9, Bionam, Ergavalra in. 11i
MIKPOCKOTIM MaIOTh MEXaHIUHY 1 ONTUYHY YaCTHUHHU.

Mexaniyuna yactuHa Mikpockorna MBP-1 ckmamaetscst 31 mratuBa 3
OpeIMEeTHUM CTOJMKOM 1 TyOyca. Ilim mnpeamMeTHMM CTONMKOM Ha IITAaTUBI
3aKpIMJICHU KPOHIITEWH KOHACHCOpA, KW mepemimyerbcs B Mexax 20 MM 3a
JIOTIOMOTOF0  CTICIIAJIbHOTO TBHWHTA. BepxXHs YacTHHa InTatuBa (TyOycoTprMad)
MPUBOJUTHCS B pyX OOEPTaHHAM MAaKpO- 1 MIKPOMETPHUYHOTO TBUHTIB, IPU3HAUCHUX
11 TpyOOro 1 TOHKOTO (hOKYCYBaHHS MpenapaTiB.

OnTryHa 4YacTWMHA MIKPOCKOMA CKIAJA€ThCs 3 OCBITVIIOBAILHOTO amapara,
00’exkTuBIB 1 OKymsapa. OCBITIIOBAIBHUN amapar MpeACTaBICHUN I3epKajioM i
KOH/JICHCOPOM, KU 3aKpilICHUH HaJ I3epKajioM 1 CKJIATAEThCs 3 ACKIIBKOX JIiH3.
JI3epkaso Mae IUIOCKY Ta YBITHYTY CTOpoHH. IImocky cCTOpoHy mA3epkana
BUKOPHUCTOBYIOTh TMPHU OYyJIb-SIKOMY JKEpeJil CBITJIa 1 MpU Oyab-SKOMY 30UIbIICHHI.
[HI1Y, YBITHYTY, CTOPOHY M3€pKajia BUKOPUCTOBYIOTH MPU MaluX 301IbIICHHIX 0e3
KoHAeHcopa. KonpeHcop mpusHavueHuid uis (POKYyCyBaHHsI MapajelbHUX MPOMEHIB,
Kl WAyTh BiI JpKepena CBITJIa, B IUIONMHI Tpemapary. Tomy mpu poOoTti 3
KOHJIEHCOPOM CJIiJT KOPUCTYBATUCS JIUIIE TIOCKOK CTOPOHOIO A3epkana. B koprryc
KOHJEHCOpa BMOHTOBaHI ipucoBa fiadparma i BIJKMIHA OMpaBa sl CBITIOIbTpA.
IpucoBa miagparma npusHaueHa A 3aTPUMKHU 3aliBUX MPOMEHIB CBITJIa 1 JO3BOJISIE
pyu HEOOXITHOCTI 3MEHIIUTH alepTypy KOHIEHcopa (amepTypa — e “odcar” miH3y,
sIKa XapaKTePU3YEThCS KIJIBKICTIO TPOMEHIB, SIKi MMOTPAILISIOTH Ha JIIH3Y).

OO0’ eKTUB € HaMBaXXJIUBIIIOK YaCTHMHOK Mikpockona. BiH ckiamaerbcs 13
CHUCTEMH JIIH3, TOMIIIEHUX Yy METAJIIYHy OIpaBy, SKI JAlOTh CIPABXKHE 301JIbIICHE
obepHene 300paxkeHHs. B wmikpockonax MBP-1, BIOJIAM BHKOPHUCTOBYIOTH
00’ ekTuBH, sK1 30UTbIIYIOTH ¥ 8, 401 90 pa3iB. 301IbIIeHHS 00’ EKTUBA 3aJICKHUTh BiJT
(dbokycHoi BijcTaH1 (GPOHTANBHOT JIIH3U 1, OYEBUJIHO, B 11 KpUBU3HU. UM Olbliia
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KpUBU3HA (PPOHTAIBHOI JIH3M, THM KOpOTHIAa (POKYCHA BIJCTaHb 1 TUM OLIbIIE
30UIbIIeHHST 00’ €KTHBA. TOMy, UM Olble 301IbIIEHHS Ja€ 00  €EKTUB, TUM HUKYE
HOro Ciijy OMyCcKaTh HaJ IUIONIMHOIO mpernapary. [Ipu o6’ ekTuBi 8x BiJCTaHb MK
(hpOHTATBLHOIO JIIH30I0 00’ €KTUBA 1 IOCTIHKYBaHUM 00’ €KTOM piBHA MpuOIU3HO 8,5
MM, nipu 40x — 0,4 mm, mipu 90x — 0,1 mm. 300pakeHHs, SIKE€ OTPUMYEThCS 3a
JIOTIOMOTOI0 JIIH3, Ma€ psii HeAoJIKiB — abepaiiii. HalOunpmn cyTTeBl — chepuyHa
(kokHa TOYKa 00’ €KTa Ma€ BHUIJIAA Kpy)K€uka, a HE TOYKH, 300pa)KCHHS HE 4YiTKe,
po3MuTe) 1 XpoMaTHuHa (OTpUMYBaHE 300pakeHHs HaOyBae 3a0apBIICHHS, SKOTO HE
mae 00’ekT) abepamii. OO ekTHBH, y sIKuX abeparii BiIKOpEroBaHi He TOBHICTIO,
HA3MBAIOThCS axpoMaramMu. BoHM MICTATH A0 MIECTH JIH3 1 JAIOTh 300pa)KeHHS
HAWOUIbII YiTKe B LEHTpi. binbmn gockoHam 00’ €KTHBH — amoXpoOMaTh — MOXKYThb
ckianatucs 13 10-12 nin3, xpomatnuHa noxuoOka B HUX B 10 pasiB MeHIIa, HIX Y
axpomariB. [lmaHOXpoMaTH TOBHICTIO YCYBAalOTh BHKPHUBJICHHS TOJS 30Dy, iX
BUKOPHUCTOBYIOTH MpU MiKkpodoTorpadyBaHHi.

OKyJnsap TpPU3HAYCHHM JIs pO3TIsay 300pakeHHS 00 €KTa, 30UIbIIEHOro 3a
JIOTTIOMOT0r0 00’ €KTHBA, 1 MICTUTh JIB1 JIIH3H: OYHY (BEPXHIO) 1 PpoHTAIbHY (HHIKHIO).
Okynsapu MOXYTh JaBaTu 30uIbiieHHs B 5, 7, 10, 12, 15 20 pa3ziB, 1m0 BKa3aHO Ha
iXHii ornpasi.

30UIbIICHHS, SIK€ Ja€ MIKPOCKON, BHM3HAYA€ThCS SK JOOYTOK BEJIMYUH
30UIbIIEHHST 00 KTMBAa Ha 30UIbIICHHS OKYyJsApa. BIHOKyIspu MaroTh J0JIaTKOBE
30ibIICHHS Hacagkd (BOHA TIpU3HAYECHA JUIS CIOCTEPSKCHHA 3a 00’ €KTOM
OJTHOYACHO oOuaBoMa oumma). [Ipore 3arajpHe 30UIBIICHHS IIE HE XapaKTEePHU3ye
BCIX MOXJIHMBOCTEH MiKpockomna. 301bllIeHe 300paXXKeHHS MOXE BHUSBUTHUCS SIK
YITKUM, TaK 1 HEYITKUM. YITKICTb OTPUMYBAHOTO 300pa)KEHHS BU3HAYAETHCS
PO3UTHHOIO 3JaTHICTIO MIKPOCKOTIA — MiHIMAJIBHOO BIJICTAHHIO MK JIBOMA TOYKaAMHU,
KOJM BOHHM III€¢ HE 3IMBAIOTBCS B OAHY. UuM Oinblma po3diibHA 3aTHICTH
MIKPOCKOTIA, TUM MEHIIIOI BETUYUHU 00’ €KT MOXHA no0auuTu. [TigBuimmTH ii MoxHa
IBOMa HUIIXaMu: a00 OCBITJIIOIOYMA 00 €KT KOPOTKMMH TIPOMEHSIMH CBITJIA,
Hanpukiang Y®, abo 30UIbIIYIOYM MOKAa3HUK 3aJIOMJICHHs cepemoBuina (N), sKuii
MEXYE€ 13 JIIH3010, U1 TOTO, 00 HAOIM3UTH MOTO J0 MOKa3HUKA 3aJIOMJICHHS CKJIa,
Ha SKOMYy 3HaxoauThes 00 ekt (N ckma = 1,52). B 3arambHOMY, MiKpOCKOIIYHHM
00’ €KT MOXHa PO3TJISAIATH B TPHOX THUIIAX CUCTEMHU: CYyX1i — MK JIIH300 00’ €KTHBA 1
00’ exkTOM MicTHThCa moBiTps (N=1); BoaHIi — MiX JiH3010 00’ €KTHBA 1 00 €KTOM
MictuThes Karuis Boam (N=1,3) — BomHa iMepcis; MacisHIA — JiH3a 00’ €KTHBa
3aHYPIOETHCA B KaILIIO IMEPCIHOTO Macia — KEAPOBOTO, KACTOPOBOTO, Ba3eIIHOBOTO
(n = 1,52)abo rainepuny (1,47) —macnsiaa imepcis. MacnsHuii iMepciiHuil 00’ EKTUB
Ma€ Ha OMpaBi 4YOpHE Kumblle. 3aHypeHHs (iMepryBaHHs) 00 €KTHBA ITiIBUIIYE
PO3AUTBHY 3aTHICTH MiKpockona 10 0,2 MKkM.

OcBiTiIOBaY € HEBII €MHOI0 YaCTHHOIO MIKpOCKoma. Y 0araThOX Cy4acHUX
mikpockomiB (MBI-2, Bionam Ta iH.) OCBITIIOBaJIbHUN HPHUCTPI pa3oM 3 JKEpeaoM
CBITJIa BMOHTOBAaHHI B OCHOBY Mikpockona. [Ipu Mikpockorii y AeHHHA 9ac MOKHA
KOPHUCTYBATHCS TPHUPOJHIM CBITIOM, TPOTE, Kpalle BHUKOPHCTOBYBATH JDKepena
MITYYHOTO CBITJIa, SKI 3a0e3MeuyloTh IHTEHCHUBHE PEryJbOBaHE OCBITICHHS
(ociTmoBaui Ty Ol — 19,0I-9M, OI — 35Ta iH.), a TaKOX 3BUYAMHI €ICKTPHUHI
JIaAMIIH.



Texnika podoTu 3 mikpockonom MBP-1

1. [TlinroTyBaT MIKpOCKOIl J0 POOOTH, MPOTEPTU JIIH3U OKYJsApa 1 00’ €KTHUBA
M’ SIKOKO CEpPBETKOIO, MOCTABUTH JIaMITy 1 MIKPOCKON Tak, 100 Oyno 3py4yHO IS
poboTH.

2. IligHATH KOHJCHCOP Y MAaKCUMAJIbHO BEPXHE IOJIOKCHHSI, 3aKPUTH 1PUCOBY
niadparmy, BuBectd cBITIOP1IBTP. OO’ €kTHB 8X OMycTUTH Ha BijacTaHb Ot 0,8 cMm
BiJl MPEMETHOTO CKJIA.

3. BuifHat OKynsAp 1, AUBIAYUCH uepe3 TyOyc y MIKpPOCKOI, MOBEPTaTH
A3€pKao TaK, o0 AOCATHYTH PIBHOMIPHOTO 1 SICKPaBOTO OCBITJICHHS B IIEHTP1 MOJIS
30py.

4.BcTaHOBUTH OKYJSIp 1, MepecyBaroyd TyOyC MIKpPOCKOMa 3a JOIOMOTOI0
MaKpOMETPUYHOIO TBUHTA, 3HOBY 3HAWTH YITKE 300pa)KeHHS [pKepena CBITiIA
(cmipans nammu). BBecTr CBITIIOMIBTD 1 HATIOJIOBUHY BiIKPUTH ipHCOBY Aiadparmy.

S5.IIpu pobGoti 3 00’ exktuBamu 8x, 4x 1 90x KOHAEHCOP BAIUIIUTH Y
MaKCHMaJIbHO BEPXHbOMY MOJIOKEHHI.

6. [lokmacTu mpeaMETHE CKIIO 3 TIperapaToM Ha CTOJIMK MiKPOCKOIIA, 3aTHCHYTH
Horo KJIeMaMu 1 BUBYATH MOTO CIIOYaTKY, KOPUCTYIOUHCH 00’ €EKTUBOM 8X.

7. Ins metaqbHOrO BUBYEHHS MpernapaTa KOpUCTYIOThCs 00’ ektuBoM 40x. Jls
IbOT0, HE MiAHIMAaI4Yu TyOyC MIKpPOCKOIa, TEepeBeCTH y poOode IMOJIO0KECHHS
00’ ektuB 40x. I[lpuxkpuBaroum ipucoBy niadparmy, 3HaUTH 300pakKeHHs 00 €KTa,
3M1HCHIOIYN (DOKYCYBaHHSA TIJIKU MiKPOTBUHTOM!

8. Ilpu poGoTi 3 00’ extBOoM 90X Ha mpenapaT HAHECTU KPAIUIIO KEAPOBOi OJii
YH ITiepuHy. BiKpuTu NOBHICTIO 1pUCOBY Aladparmy.

9. luBnsunck 300Ky, 00epkeHo!, 32 TOMMOMOTOI0 MAaKPOTBHHTA OIYCTUTH TYOYC
MIKpOCKOMa Tak, 100 JiH3a 00'€KTHBa 3aHypujach B IMEpCIiHY pPiIMHY 1 HaBITbh
37IeTKa TOPKHYJach MoBepxHi ckia. Ciix mam’ sitatul, 1Mo mpu pi3KOMy OMMyCKaHHI
00’ €KTUBa MOKHA PO30UTH (PPOHTANIBHY JIIH3Y 1 BUBECTH MIKpOCKOI 3 jaay!

10. /IuBnsiuuch B OKyJSAp, AYXKE€ IMOBUIBHO, MiAHIMATH TYOyC 3a JOIMOMOIOIO
MaKpOTBUHTA, TTOKU B T0JI1 30PY HE 3’ IBUThHCS 300pa’KeHHS JOCIIIKYBAaHOTO 00’ €KTa.
Axmo 300paxkeHHsT He 3HaijeHo, moBTopuTh omepamito 9 1 10. [MominmuTh
BUMMICTH IMIpemapaTy 3a JOMOMOTO0 MIKpOMETPUYHOTO TBHHTA. [licis 3aBepIieHHs
poboTu 000B’sA3KOBO! 3HIMAIOTH CEPBETKOIO KEIPOBY OJIII0 YW TIIIEPUH 3 JIIH3U
00’ extuBa 90x.

11.Tlicns mepernsigy mpemapaTy MEPEeBECTH PEBOJIbBEP Ha 30UIbIICHHS 8X 1
TIIBKA TICAS LBOTO 3HATH IMpemapaT 3 NPEeIMETHOro CTojMka. MIKpocKonm y
HEepoOOYOMYy CTaHI MOBMHEH OyTw Ha 30UTbiieHHI 8x!, a /I3epKano BCTAHOBJIECHE Y
BEPTUKAJIBHE MTOJIO0KEHHS.

Jl7is crocTepekeHHs 3a MIKpOOpraHi3MaMu y CBITJIOBOMY MIKPOCKOII TOTYIOTh
ix >xuBi 200 MepTBi ((hikcoBaHi) mpemnapary.

@a30B0-KOHTpPAacHA MiKpPOCKOMiA 0a3yeTbcsi Ha TOMY, IO CTPYKTYpHI
BIIMIHHOCTI Yy (a3l MPOXO/KEHHS CBITJIOBUX MPOMEHIB 4Yepe3 Mpo30pi 00’ €KTH,
MEePETBOPIOIOTHCS B aMIUTITY/HI, B pe3yJIbTaTi 4oro 00’ €KTH CTalOTh KOHTPACHIIINMHU.
OcHoBHa BIAMIHHICTh (PA30BO-KOHTPACHOI MIKPOCKOIII MOJISITa€ B TOMY, IO BOHA
JI03BOJISIE€ CIIOCTEPIraTH KHUB1 00’ €KTH, HE (PIKCYHOYH Ta 3a0apBIIIOIOUH iX.



OntuyHa cucTeMa, SKa BHKOPUCTOBYETHCS MJII OTPUMaHHS (Ha3oBOTO
KOHTPACTY, CKJIAmaeThcsi 13 (a3oBOi IJIACTMHKHM 1 KinbleBoi miadgparmm. daszopa
IUTACTUHKA pO3MillleHa B 3aAHi (okanmpHiN mIomuHI 00’ €KTHBA 1 € TPO30pHUM
JMICKOM, Ha SKOMY HaIWISIHE KiJblle 3 MapiB pinkux metaniB. KinblieBa mgiagparma,
po3MillieHa TiJi KOHJEGHCOPOM, € TMPO30pPOI0 IIIJWHOK Yy BUIJISAAlI KUIbI Ha
HETIPOHUKHIN g cBiTya IacTUHI. [lpy NpOHWUKHEHHI CBITJIa 4epe3 Ipemnapar
YacTHHA CBITJIOBHX XBHWJIb POXOJIUTH TUTHKHU Yepe3 cepenoBuie. Lle Tak 3BaHi npsmi
XBWII. [HIN XBWJII MPOXOJATH 4Yepe3 KIITUHHU, MOKA3HUK 3aJOMJICHHS SKUX JEIIO0
OLTBIINI TTOKA3HHUKA 3aJIOMJICHHS OTOYYIOYOTO CEPEIOBHINA, 1 TOMY BOHHU BIJCTAIOTh
Bil 1o (a3l Big MpAMHUX XBHIb. Pe3ynbrarom iHTepdepeHIii MuX ABOX JOBXKHUH €
nudpakiiiiHa XBUJIs, sKa BigcTae Bix npsiMoi npubimsno Ha 1/4). da3oBa miacTHHKA
BUKIIKA€E A0AaTKOBY Ha 1/4\ 3aTpuMKy mudpakmiifHAX JOBXKHH MO BiIHOIICHHIO 10
OpsIMUX, M0 TPU3BOAUTH JO TMOMITHOI PI3HUII B aMIUITyJax MpsSMOro i
nudpakiiiaux npomeHiB. Came ToMy 00'€KT cTae KoHTpacHimmM. KpiMm 11p0r10,
npsMi MpoMeHi (DOKYCYIOThCA Ha KUThbIll (Da30BOi IUIACTMHKH, SIKa MPOITYCKAE HE
Oinbie 25% npsiMUX MIPOMEHIB, IO TAKOXK IIJBUINYE KOHTPACTHICTh. 3aJIEKHO BiJT
CITIBBIJTHOIIIEHHS TOKa3HUKIB 3aJOMJICHHS JIOCIHKYBAHOTO OO €KTAa 1 OTOYYHOHOIO
cepefoBuIa 00 €KT Oye TeMHIIIUM Ha CBITJIIOMY (DOHI YM CBITJIIIIIMM Ha TEMHOMY
¢oHi.

Mikpockomnisi B TeMHOMY MOJIi 0a3yeTbCcsl Ha OCBITJICHHI 00 €KTa KOCHUMH
npoMeHsiMu cBiTia. [Ipu TakoMy OCBITJIEHHI MPOMEHI HE MOTPAIUISIIOIOTH B 00’ €KTUB
1 3QJIMIIAIOTHCS] HEBUAUMUMU JJISl OY€H, TOMY TOJIE€ 30PY BUTJIISIAE 30BCIM YOPHUM.
Sxuio mpenapat MIiCTUTh OyJb-SIKi YaCTUHKHU, HANPUKIIAT, MIKPOOPraHi3MH, TO KOCI
IpPOMEHI YacTKOBO BIJOMBAIOTHCS BiA X TMOBEPXHi, BIAXWISIIOTBCS BiJ CBOTO
MMOYAaTKOBOTO HAMPSMKY 1 MOTPAIISIOTh B 00’ €KTHB. Y I[bOMY BHIMAJAKY TOCIITHUAK
0auuTh Ha IHTEHCUBHO YOPHOMY (POHI1 sickpaBi 00’ €kTu. Take OCBITICHHS IMpemnapaTy
JOCATAETHCSI 32 JOMOMOTOI0 CIEIiaTbHOTO TEMHOTIOJIBHOTO KOHJIEHCOpA, SKUM
3aMIHIOIOTh 3BHYAMHHUNA KOHIEGHCOpP MIKpOCKOMa. TeMHOMONbHHUIA KOHACHCOp Mae
3aTEMHEHY CEpPEJIHI0 YacTHHY, TOMY IIEHTpaJibHI IMPOMEH1 CBiTJIa, IO HAYTHh BIJ
J3epKana, 3aTPUMYIOThCSA, a B IUIONIMHY Mpenapary MOTPaIUIsloTh TUTbKH OivHi
IIPOMEH1 CBITJIA, BIIOWUTI BiJ J3€pKajJbHUX TMOBEPXOHb, PO3MIIICHUX BCEPEIUHI
KOH/ICHCODA.

[Ipyu MiKpOCKONyBaHHI B TEMHOMY TOJIi MOXKHA MOOAYUTH 00’ €KTH, BEIMYMHA
SKUX OXOIUTIOETHCSI COTHSMHM YaCTHHAMU MIKPOMETpa, TOOTO JICKHTHh 3a MeEXKaMu
BHUJIMMOCTI 3BHUYAWHOTO MiKpockoma. [Ipore cmocTtepekeHHs 00'€KTIB y TEMHOMY
TOJI1 TO3BOJISIE€ PO3PI3HATH TUIBKH IXHI KOHTYPH, ajie HE J1a€ MOKIMBOCTI PO3IIIAHYTH
BHYTPILIHIO OYOBY.

JlromiHecneHTHA MiKpockomisi 0a3yeTbCcsi Ha 30aTHOCTI 0araThbOX PEYOBHUH
010JI0TIYHOTO TTOXOPKEHHS 1 OAPBHUKIB CBITUTHUCS II1J BIUTMBOM MAJal0u0T0 Ha HUX
cBiTiIa. MoOJEKyau PEYOBUH, 3JaTHUX JI0 JIIOMIHECIEHIIl, MOTJHWHAIOTh EHEPrito
CBITJIA, SIKE HAa HUX MMAaJa€, B pe3yJbTaTi YOro BOHU MEPEXOJiTh y 30y/IKEHUH CTaH,
SAKUH  XapaKTepU3YEThCsl  BHINMM  €HEpreTHYHUM  craHoM. Llelr  mepexin
CYHPOBOJIKYETHCS BiJIJIaY€l0 HAJJIUIIKY €HEPrii y BUTJIS/II CBITIA — JIFOMICICHI. Sk
npaBWio, IS 30Yy/PKEHHS JIFOMIHECHEHINT 00’ €KT, SKUM BOJIOJIE BIIACHOIO
(MepBUHHOIO) JIIOMIHECIEHIIEID, OCBITIIOIOTH YIbTPadioIETOBUMH MPOMEHSIMH 3
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norxuHO XBuiIl 300-40@GM yu cHHBO-(DIOIETOBUMH MPOMEHIMHU 13 JOBXKHHOIO
xBuii 400-46@iM, OCKUIBKM B IIbOMY BHUIAJKY CBITJIO JIFOMIHICTIEHIII JIGKUTh Y
BUJIUMIN YacThHI criekTpa. KIiTHHM MIKpOOpraHi3miB, sIKl CJIaOKO JTFOMIHECIIIOIOTh
a00 B3araji HE JIIOMIHECIIIOIOTh, OOpPOOJISAIOTH CHEIIaAJIbHUMU OapBHUKAMU —
bayopoxpomamu (MpiMyJIKMH, aKpUAUH OpaHKeBHil, OepOepuH-cynbdat, aypodochin
ta iH.). JltomiHecueHIil0 00’ €kTa miciss o0poOKH (IyopoXpoMaMH Ha3HBAIOTh
HaBEJICHOIO, Y BTOPUHHOIO.

JIromiHECIIEeHTHa MIKPOCKOIIiA 30UIbIIye KOHTPACTHICTh 300pakKeHHs, J1a€
MO>KJTUBICTh PO3PI3HUTH OKPEMi KOHKPETHI CTPYKTYpH 1 HaBITh MOMITUTH iXH1 3MIHH
Opu pi3HUX (PYHKIIOHATBHUX CTaHaX KIITHHU. JIIOMiIHECHEHTHa MIKPOCKOIIIs
IITUPOKO BHUKOPUCTOBYETHCS JJIS IHUTOJOTIYHUX JTOCHTIKEb, BUSBICHHS >XUBUX 1
MEPTBHUX KIITHH, JJIsl BABYCHHS MIKPOOPIaHi3MiB B TPYHTI, MyJli 1 pu3ocdepi pOCIHH.

JIroMiHECHEHIIII0 y CHHBO-()IONETOBUX MPOMEHSIX BHAMMOIO CBITIa MOJXKHA
CTIOCTEpiraTu 3a JOTMOMOTOI0 3BHYAHHOTO MIKpPOCKOIA, BCTAHOBHUBIIM HA MUIAXY
IPOMEHIB CHHIM CKJISHUM YW PIAKUN CBITIOQUIBTP, SIKUM TPOMYCKAE CHHBO-
¢dioneToBi mpoMeHi BuauMoOro cmnekrpa. CuHI TpOMEHI, fKI 3aBa)kKalOTh
JIOMIHECIICHITlT, YCYBalOTh >KOBTHM CBITJIOPIILTPOM, KM MOMIIIAIOTH HA OKYJISIP
MIKPOCKOTIA, B Pe3yJIbTaTl YOro MOXHA MOOAYUTH HAa YOpPHOMY (DOHI JIFOMIHECIICHTHI
00’ €KTH.

EnexTponna mikpockomisi. ElekTpoHHa MIiKpOCKOIIisS TO3BOJIIE OTPUMYBATH
300paxenHss yactuHok B 1000 pa3iB MeHme TuX, SKI MOXKHA MOOAYUTH 3a
JIOTIOMOTOF0  CBITJIOBOTO MIKpOCKOTa (30UIbIIEHHST IIhbOTO MIKPOCKOINA JOCSTAE
100 000pas3is).

[MpuHumn Aii €IeKTPOHHOTO MIKPOCKOIA MOJISATa€E B TOMY, IO €IEKTPOHH, SIKi
BUIIPOMIHIOIOTHCSI HArpiTUM €JIEKTPUYHUM CTPYMOM BOJb(PPAMOBUM MPOBITHUKOM,
PYXaloThCs 3 BEJIMKOIO MIBUAKICTIO 32 PAXyHOK BHUCOKOI €JIEKTPUYHOI HAMPYTH MIXK
BOJIb()paMOBOIO HHUTKOIO 1 aHOJOM. ENEKTpoHU MpOoXoAsaTh MO iHepiii yepe3 oTBOpU
aHoAy, MOTPAIUIAIOTh Yy KOHJEHCIMHY JIH3Yy, a MOTIM Ha JOCHIPKYBaHUH 00’ €KT.
[IpoiimoBmn Yepe3 HLOTO, €JICKTPOHU BIAXUIISIIOTHCS BiJl CBOTO MEPIIOTOYATKOBOTO
HanpssMKy. OO’ €KTHBHA JiH3a, KA 3HAXOAWUTHCA Ha iX MNUIIXY, MPOIyCKae dYepes
HasBHY B HiH miadparmMy €JIeKTPOHHM MaJOro KyTa Haxuiy, sKi Jal0Th 30UIbIICHE
npomixkHe 300pakeHHs. OcTaHHE 30UIBIIYETHCA MPOCKIIMHOI JIIH3010, IO A€
KiHI[eBE 300paKeHHS Ha (DIIyOpECIICHTHOMY €KpaHi.

300pakeHHsT Ha (PIIyOPECIICHTHOMY BHHHKA€ 3aBISKH TOMY, IO Pi3HI JeTaii
o0’€kTa [alOTh PpI3HY TYCTHHY €JIEKTPOHIB Ha BIAMOBIAHUX 1M JIJISTHKaM
Gyopecieruoro eKpana; i JIISHKA MaloTh Pi3HY SICKpaBicTh. B ToMy Bumaaky,
KOJIM Ha BChOMY €KpaHi Oyle OJHaKoBa I'yCTHHA EJIEKTPOHIB (SKIIO BECh 00’ €KT
OMHOPIHWK 1 HE 3aTPUMy€ TOTOKY CEIEKTPOHIB), €KpaH OyJe BeCh CBITUTHCSA
PIBHOMIPHO 1 HISIKOTO 300pa’keHHsI HA HhOMY HE OyJie BUIHO.
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Xin podoru

3aBaanns 1. PosrnsupTe Bumanuit Bam cBITJI0BUN MIKPOCKOII 1, KOPUCTYIOUUCH
TaOJUIICI0, HA3BITh OCHOBHI CHUCTeMH. Y TabJ. 1 BOMINITH HA3BU KOHCTPYKTHBHHX
AeTaneil MiKpOCKOTa, 10 HaJeXaTh 10 IUX CHCTEeM. biis KOKHOI Ha3BU B JyXKKax
HaIUIIITh HUGPY, 110 BiAMOBIAAE MUPPI HA MATTIOHKY.

1. OKynsip

2.Tybyc
3.PeBonbBep
4.06ekTuB
5.lpeamMeTHUN CTONMU

6. MakporBuHT
7. MiKpOrBUHT
8.Ckenbue
9.llTtatue

Taoauusa 1.
BbynoBa cBITI0BOTO MiKpOCKOMa
OCHOBHI CHCTEMH MIKpPOCKOIa KonctpyktuBHi  netani
MexaniuHa
OcBiTIIIOBaJIbHA
Onruuna

3aBaanns 2. [IpuroryiiTe TUMuYacoBHil MiKpoIpemnapaT BOJIOKOH BaTH. Jlis
[HOTO BI3bMITh MPEIMETHE CKJIO, HAHECITh Ha HHOTO KPAIUIMHY BOJU Ta MOMICTITh Y
Hel BOJIOKHA BaTu. JIOTOPKHITBCS MO0 Kparo KpariiHU OJHUM 13 OOKIB MOKPUBHOTO
CKEJIbIIS 1 IOCTYIOBO OIYCTITh HOT0 Y TOPU30HTAJIbHE MOJOKEHHS, HAKPUBIIA HUM
Mikpomnpenapar. PinuHa He MOBUHHA MOTPANUTH HA MOKPUBHE CKeJblle. Po3risHbTe
npu manomy (okyisip X10, 00'extuB X8) Ta cepennbomy (okyisip X10, 06'ektuB X40)
30UIBIIIEHHSAX BUTOTOBJICHUH MIKpoOIpenapar. 3HaWIITh IepexpelieHHs BOJOKOH
BaTH. Y MPOTOKOJII HAMAaJIOMTE BOJOKHA BaTH. Ha MalmioHKYy mo3Had4Te: a) BOJIOKHA
BaTH, 0) OynpOamku moBITps. [lim MaalOHKOM 3a3HayTe 3arajbHe 301IbIICHHS
MIKPOCKOTIA.
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3aBganna 3. Posrmsapre mpm mamomy (okymsp X10, oG'exktuB X8) Ta
cepenabomy (okyisip X10, o0'exktuB X40) 30UIbIICHHSX CBITJIOBOIO MIKPOCKOIA
MOCTIHHUIM MIKpompenapaT Ma3ka KpOBi JIFOAUHU. 3HAWITh Y MOJI1 30py €PUTPOLIUTH
Ta JEHKOUUTHU. 3BEpHITh yBary Ha Te€, L0 €PUTPOLMTH MAIOTh BUIJISA KPYIJIHX,
JBOYBITHYTHUX JIiH3, iX IIUTOIJIa3Ma 3a0apBiieHa y 4yepBOHUM KoJjip. Ciijl mam'siTaTu,
o epuTpouuTH nepudepiiHoi KpoBI JIIOAMHU HE MawTh snep. Hamamiolite B
IPOTOKOJII YEPBOHUM OJIBLUEM EPUTPOLMTH 1 MO3HAUTE LUTOIUIazMy. JIeWKouuTH
Jiemio OB 3a PO3MIPOM BiJl €PUTPOIUTIB 1 MAIOTh KPYTJIi a00 CEerMEHTOBAHI siIpa.
JUis JeTanbHIIIOr0 BUBUYEHHS KIITUH KPOBI CKOPUCTAMTECh IMEPCIHHUM 00'€KTHBOM
(x90). Ha mokpuBHE CKenblie MiKpompenapaTy HAHECITh KpaIUIMHY iMepCiiHOTO
Macia. 3HalAiITh y MOl 30py JIGWKOLUT 13 cerMeHToBaHMM siapoM. llimpaxyiite
CKUJIBKA Y HBOMY CErMEHTIB. 3p00iThb y HPOTOKOJI PUCYHOK CETMEHTOSIEPHOTO
neiikonuTa. Ha pucyHky mosHaure: a) muToIuiasmy, 0) CErMEHTOBaHE SPO.

3po0iTh BUCHOBKH.

3aBaaHHA 1J151 CAMOKOHTPOJIIO

Ha3BiTh OCHOBHI CHCTEMH CBITJIOBOT'O MIKpOCKOIIA. SIKe TXHE MpU3HAYEHHS ?

Slke MakcuManbHE 30ITBIIEHHS MOXKHA OTPUMATH, KOPUCTYHOUUCH

CBITJIOBUM MIKPOCKOTIOM?

Sk BU3HAUYMUTH 301JBIIEHHS] MIKPOCKOTIa, Ha IKOMY BU3HAYa€ThCs 00'€KT?

3 4Oro CKJIAJA€ThCs ONTHYHA CHCTEMa CBITIOBOTO MiKpOCKoma?

3 4Oro CKIAJAEThCsl MEXAHIYHA CUCTEMA CBITIIOBOTO MIKpOCKOIA?

3 4Oro CKJIaJAEThCS OCBITIIOBAJIbHA CHUCTEMA CBITJIIOBOTO MIKPOCKOIA?

Ha3BiTh mepeBarm JIOMIHECHEHTHOTO MIKPOCKONA HaJ 3BUYAWHUM

CBITJIOBUM MIKPOCKOTIOM.

Ha3piTh mepeBarn (a3oBO-KOHTPACTHUM MIKPOCKONA HaJ 3BUYAWHUM

CBITJIOBUM MIKPOCKOTIOM.

9. HasBiTh nepeBaru €IeKTPOHHOTO MIKPOCKOMNA HaJ 3BUYAHUM CBITJIOBHM
MIKPOCKOTIOM.

10. SIxi mpaBuia poOOTH 31 CBITJIOBUM MIKPOCKOIIOM ?

11. SIxi OCHOBHI BIAMIHHOCTI MK 00'€KTaMM >KMBOI Ta HEXXHBO1 npupoau? o

OCBITJIFOBAJILHOT CHCTEMH CBITIIOBOTO MiKPOCKOIIa HAIEKATh.

Nookw DME

@
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JIABOPATOPHA POBOTA Ne2

BUBYEHHS BYJIOBU IPOKAPIOTUYHOI TA EYKAPIOTUYHOI
KJITHUHA

Meta: OCBOITM OCHOBHI IIOJIOK€HHS KJIITHHHOI Teopii, O3HAHOMUTHUCH 3
OyZ0BOIO MPOKAPAOTHYHOI Ta €yKapiOTHUHOT (POCIUHHOI 1 TBAPUHHOI) KJIITHHH.

Marepiaau i o0sagHAHHS. MIKPOCKONH, MIKpompenapaTd, TaOJulli, aTjiacu,
€JIEKTPOHHO-MIKpOKOIiYHi oTorpadii.

TEOPETUYHI BIIOMOCTI

Knituaa — BigkpuTa AWHAMi4HA CHCTEMa, €JeMEHTapHa CTPYKTYpHO —
GyHKIIOHANTbHA OJUHUIA JKUBOTO. Y HIM MNPOSIBIAIOTHCS BCl (yHIaMEHTaNbHI
BJIACTUBOCTI )KMBOT'O — CAMOPETYJISIisl, CAMOBIITBOPEHHS, CAMOOHOBJICHHS.

Po3pi3HsIOTE JABa OCHOBHI CTYIEHI OpraHizaiii KJIITHH: TPOKaApIOTHYHHUH 1
eykapiotuunuii. [TpokapioTHuHuii Tvn KIiTHH, a00 mpokapioT (Big rper. pro — 1o
Karyon — sapo) — Iie KJIITHHH, SKI HE MaroTh C(POPMOBAHOIO sapa, a iXHii re-
HETHYHUN MaTepiall MpeICTaBICHUA HYKJIEOiIOM — 3aMKHEHOIO B KiIBIIE MOJICKY-
noro JIHK (mma3minoro), He BiIOKPEMIICHOIO Bija IHUTOILIa3MH 000J10HKOI0. Eykapi-
OTUYHUN THI a00 eykapiotu (Bia rpell. em — J00pui, Karyor — sapo) — e KIITHHA
OJHOKJIITUHHHX 1 0araTOKIITHHHUX OpPTaHi3MiB; BOHM MAlOTh Kapionemy (000JIOHKY
sapa) 1 mostekyiu JJHK, ynakoBaHi 3a 0IOMOT010 KOMIUIEKCY O1JIKIB y XpOMOCOMH 3
mynpTupemtikonaumM tunom pertikanii JJHK. Jlo eykapior Hanmexarbh KIITHHH
3€JICHUX POCIJIVH, TPUOIB 1 TBapHH. BUAINAIOTH 11 ¥ ME30KapiOTUYHI KIITHHU (Tpell.
MeSoS — cepeaHiii), sKi 3aiiMaloTh MPOMIXKHE CTAHOBUIIE MK IPO- Ta €yKapioTaMu
(xapakTepHi I TAHIIEPHUX JHKTYTHKOHOCIIB — JAMHOMIIATeIIsT.

Kuituau Biapi3HSIIOTHCS 3a po3Mipamu, Gopmoro, GyHKIisMH. Po3mipu KiiTHH
MOXYTh OyTH PI3HUMH, 1110 TIEPEBAKHO BU3HAYAETHCS IXHIMU QYHKIIISIMUA. BUIBIIICTH
13 HUX MaroTh aiamerp Biag 10 mxm go 150 mxm, xoua Tparusitorbes ApiOHIITI — 4-5
MKM (Maji miMQOLUUTH) 1 AyXKe Beauki, moHaa 1 M (HEHpOHM — HEPBOBI KIITHHU 3
BIJIPOCTKAMH).

dopma KIITHH 00ymMoBieHa (DI3UYHUMH (hpaKTOpaMH. TOBEPXHEBUM HATATOM 1
B'SI3KICTIO IIUTOTUIA3MHU, PO3TAIIYBAHHSAM ILMTOCKEIETa, MEXaHIYHOI M€K0 CYCITHIX
kritiH. Tak, dopMa KITHH MOXe OyTH KyJsCTOK (SHIEKITiTHHA), KyOi4HOIO Ta
MPU3MATHYHOIO (miTeNianbHi KIITHHN), MOJTICAPUIHOIO (IICUiIHKOBI — T€MaTOIHMTH).
TparistoTbesi KIIITUHU BepeTEHONOAIOHO0T 1 BUIOBXKEHOI opmu (M'SA30Bi KIITHHH),
3ipuacti (ME3eHXIMHI Ta PETUKYJSPHI KIITHHHU), a TAaKOXX KIITHHH 3 BiIPOCTKAMHU
(aepBoBi). Ha ¢hopmy KITiTHH, y miepiry 4epry, BIUIMBAE 1X (QyHKIIIOHAIbHA a/IalTaIlis.
KnitTuau MOXyTh 3MIHIOBaTH CBOIO (OpMy NpH aKTHBHOMY IE€pEMIIICHHI
(neiikoruTH KpoBi). CUMILIACT —II€ CTPYKTYPA, 1[0 BUHUKAE IIISIXOM 3JIUTTS KITITHH
y Tpo1eci eMOpiOHAIBLHOTO PO3BUTKY; Y IOPOCIOMY OpraHi3Mi BiH € OaraTosiiepHUM
yTBOPOM BHJIOBKEHOI ()OpMU 3 HEPO3WICHOBAHOIO IUTOIUIA3MOI0 — 1€ CKEJIETHI
M's130B1 BOJIOKHA (JIOBXKHHA TX CTaHOBHUTH BiJg 1 MM 70 130MMm).

Hes3Baxkaroun Ha pi3HOMaHITHY (popMy, yCi KIITHHU POCIMH 1 TBapUH MalOTh
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OTHAKOBUW  3aralpHUil 1iaH OynOBH, 3YMOBJICHHMHA MOMIOHICTIO  (PYHKIIIH,
CIPSMOBaHUX Ha MIATPUMAHHS )XUTTA KIITHUH Ta iX BIATBOPEHHS

Jlo cxiany mporomia3mu (BCi€i akTHBHOI YaCTHHM) KJIITHHU BXOIUTH Oararto
XIMIYHHUX €JIEMEHTIB, Ikl YMOBHO MOJUISIIOTh Ha YOTUPH TPYIIU:

1. OcHoBHi (a00 OioreHHI eJIEMEHTH): BYIJIellb, KHCEHb, BOJIEHB, a30T, dhocdop,
cipka, SIKl CTAaHOBIIATH y CKJal KIiTUH 96% Bin 11 Macu. BoHM BXOASTh 10 CKiIaay
O1JIKIB, )KMPIB, BYTJICBO/IIB Ta HYKJIETHOBUX KHCIIOT.

2. MakpoeneMeHTH: KaJbIlii, KaJlii, 31130, HaTpii, XJI0p, MarHiii — CTAHOBIISATH
2-3%Bi MacH KJIITHHU.

3. MikpoeneMeHTH: MaHTaH, HiKeJb, KaaMmii, kooanst — 0,1%Binx Macu KIIITHHHA.

4. Y apTpaMikpoeneMeHTH: 00p, IIMHK, MOJIIOIeH, BaHAIii, 30J10TO — CKJIaIal0Th
0,01%sBix Macu KJIITUHH.

He Oyne moMuikorw ckaszatd, 1o Maike BCl CTaOlIbHI €IEMEHTH MEepioIuIHO1
CUCTEMH BXOJIATh JO CKJIaay MPOTOIUIa3MH. XIMIYHI CIOIYKH, IO BXOASTH IO
CKJIaJly KIITUHU. BOJAA, OUIKHU, HYKJICIHOBI KHCJIOTH, BYIJIEBOJW, JKUPU 1
HU3bKOMOJIEKYJIsIpHI criostyku (AT®, kpeatun-docdar), a TaKoK MiHEPaIbHI COJI.

Bona B xuBiii nmpoToruia3Mmi CTaHOBUTH Osn3bko 74-85% Big Macu KIIITHHH.
Oyukmii. (1) Oepe ydvacTb y MATPUMIN CTPYKTypu KIiTHHH, (2) CIIyKHTb
PO3YMHHHMKOM 1 cepemoBuiieM st audysii, (3) Oepe ydacts y peakiii rigponisy, (4)
pEryJIiloe CIPSIMOBAHICTh 1 MIBUAKICTH 0OMiHy peuoBuH, (5) Boma 3abesmeuye
TPAHCIIOPT PEYOBMH SK B CaMiil KIITHHI, TaK 1 MDK KJIITHHOIO Ta OTOYYIOUUM Il
CEPEIOBHUIIIEM.

binku. Cepen opraniyHUX pedyoBUH Yy KIIITHHI HAHOUIbIIY YaCTHHY CTaHOBISTH
oikn — 10—20%cupoi macu (50-80%cyxoro 3auiiKy).

®yukmii. (1) katamituuna, (2) curaaneia, (3) ckopoTiinBa, (4) TpancmnoptHa, (5)
3axucHa, (6) CTpyKTypHa.

HykneinoBi kucioTu ckiafarTh y KaiTuai 1-2% (5-8%®ig cyxoro 3aiuIiky).

OyHKIIT — 30€peKeHHs, BIATBOPEHHS B TOYHMX KOIMISX 1 Mepeaaya TeHETHIHOT
iH(opMalrii B psAl KIITHUHHUAX TTOKOJIIHb.

ByrneBoan —11e Tpymna moBCIOHO MOMIMPEHUX CIIONYK, 3aiiMatoTh 1 Yomacu Big
CYXOT0 3JIAIIKY KJIITHHH.

OyHKIIisI. BUKOHYIOTh B OCHOBHOMY €HEpTeTHYHY (DYHKIIIIO, a TAKOXK BXOJATh Y
CKJIaJl HyKJIETHOBUX KUCIOT (MEHTO3H) Ta 010J0TYHUX MEMOpaH.

Jlimiam 3aliMaroTh y kmitaal 5-15 %Bin cyxo'l' pedoBuHM. Jlimian — ne moxigHi
BULIHMX XXHPHUX KUCJIOT, CIMPTIB ab0 allbJIeTi/iB.

®ynkuis. Ix GionoriuHe 3HaueHHs Ay’Ke BaXKIMBE B yTBOPEHHI 0i0JOTiYHMX
MeMOpaH, eHepreTuyHa (PyHKIIiS.

MiunepanpHi pEYOBMHH — HIATPUMYIOTH OCMOTHYHHMM THCK, PEryIIOIOTh
BaYXJIMB1 O10JI0TI4HI MPOILECH B KJIITHHI: 30y/UIUBICTb, CKOPOTIUBICTh. OCMOTHYHHIA
TUCK B KiTHHI Bianoigae 0,9 Y%xmopuctoro HaTpiro.

3Harouu OyJI0BY KJIITHHH, ii YIABTPACTPYKTYPHY OpraHizalliio, MOKHa IMi3HATH Ta
3pO3YMITH 3aKOHOMIPHOCTI TIPOIIECIB, IO 3a0€3MeUYIOTh KUTTEMISIIBHICTE OKPEMOT
KJIITUHH 1 0araTOKJIITHHHOTO OPTaHi3My B HOPMI Ta MPHU MATOJOTTYHUX MPOIECcax.

OcCHOBY KIITHHU CKJaJa€ Tiajoruia3Ma, OTOYE€Ha KIITHHHOK MEMOpPaHOI0.
[Mamonnasma mpeacTaBieHa apoM 1 nuToriaMoro. [luromnasma — ceperoBuIie, ke
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OTOYYE SIIPO 1 MICTUTBCSA BCEPEIMHI KIITHHHOI 000JOHKH (I1a3MOJIEMH).
[Muromnasma € MeTaOoIIYHUM pOOOYMM amapaToM KIITHHU. Y HIA 30cepeKeHl
opraHend 1 BiAOyBalOThCS OCHOBHI MeTabojiuHi mporecu. Ile mactuyna
nudepeHiiioBana TpudazHa CUCTeMa, [0 CKJIQJaeThCs 3 TiaJoIlia3MH,
BHYTPIITHBOKIIITHHHUX MEMOpPaHHUX CTPYKTYp 1 BMICTy MeMOpaHHOI cucTteMu. Y
riajorsasmi po3miiieHi opraHenu 1 BrimoueHHs. OpraHenu (opraHoimm) — 1€
MOCTIHHO TPHUCYTHI W OOOB'SA3KOBI AJIsi BCIX KJIITHH MIKPOCTPYKTYpH, SIKi MaroTh
XapakTepHy OyaOBY, NMpUTAMaHHy JHINE Ti YM 1HIINA OpraHesi, Ta BHKOHYIOThH
KUTTEBO BaxnBl (yHKUii. PO3pI3HAIOTH oOpraHenu 3arajdbHOTO 3HAYEHHS 1
crnerianbHl opranenu. Jlo opraHen 3arajJibHOTO 3HAYEHHS HaJleXKaTh Ti, SKI € B yCIX
KJIITUHAX, a00 MPOTATOM YyChOTO KHUTTS KIITHH, a00 B meBHI Horo mepioau. lle
pubocoMH, eHoarmIa3MaTHIHa CiTKa, MITOXOHPiil, KOMITIEKC [ oMbk, IIeHTpoCcoMa,
JT130COMH, TIEPOKCUCOMHU, IJIACTUAM (B POCIMHHHX KiiThHAX). CreniaabHi OpraHemn
€ JMIIE B OKPEMHUX BHCOKOCIEIIaII30BaHUX KJIITHHAX: MIOpIOpUIN — y M'S30BHUX,
HelipodiOpuian — y HEPBOBUX, TOHODIOPUIN — B €MiTeNIl MIKIpH, BIUKKU — B emiTeNil
MOBITPONPOBIIHUX MUISIXIB, JUKTYTUKH — Y criepMaTo3oigax. OpraHenu MOXyTh OyTH
noOy/I0BaH1 3 PI3HUX €JIIEMEHTApHUX CTPYKTYp, OUIBIIICTh 13 HUX HAJIEKATh [0
Oprasesl MEMOPaHHOTO THITY; JI0 OpraHel TPaHyJISPHOTO THITY BiIHOCSATH pUOOCOMH,
CyOOJMHHUII SKUX € PHUOOHYKIICONPOTEIMTHUMH TUIBISAMH, 3a MIKPOTYOYJISIPHUM
TUTOM MOOYAOBaHI LIGHTPOCOMA, BIMKH 1 JKTYTHKH.

Xix po6otn

3aBaannsa 1. Po3rnsHbre opMu KIITUH Ha MIKpomnpernaparax 3riiHo tadbmuui 1
Ta 3amaionTe ix (puc.l).

Puc.1.PizHi ¢opmMu TBapUMHHUX KJIITHH:

1-nepBoBa, 2 —emiTenianbHl, 3 —CIIO-

JYYHOTKAHUHHA, 4 —epUTPOIIUT, S —M'sI30Ba

KJIITHHA, 6 —40/I0Biya cTareBa KiITUHA, [ —
SULIEKITITHHA.

3aBganns 2. 3acBoiTh 3HaHHSA Mpo OynOBY Ta HaWBaXKJIMBIII BIAMIHHOCTI
MPOKapiOTHYHUX Ta €YKAPITUYHHUX KIITHH, 3apucyBaTH ix (puc.2; 3; 4).
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Kancyna
KniTmHHa cTiHKa
Mnasmanema
LUntonnasma

. Pnbocomu
Mnasmiga

SRy TIK
Hykneoig,
(kinbuesa AHK)

Puc.2. Cxema 0y10BU NPOKAPIOTUYHOI KJIITHHH

Komnnekc Monsaxi

Jlisocoma LienTpions
DARTRE R ";HV Pu6ocomm
£l , !‘,
{ ‘ il A ExponnasmarnyHa
finepHa oGonom(a— omEeEen “1 1 I W fl ;,)" ciTka
/ il I i LT84

MitoxoHapisa

Puc.3. bynoBa TBapuMHHOI KJIITHHH
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Mnazmogecmn LuTtockenet

MnazmarmuHa membpana

ManeHbki membpaHHi
BE3MKyNN
KniTnHHa CTiHKa

Xnoponnact

Memb6paHu Tunakoigis
3epHa Kpoxmanio.

naaknia
eHaonnasmaTNuHniA

Bakyona PeTVKYNyM

Bakyonsa
ToHonnact

Mitoxounapia

Pn6ocomu

Mepokcncoma

lanonnasma
Anpo

AnepHa nopa
foepHa 06ON0HK]
Anepue

Besukynu Nonbaxi

Anapart lonbgxi LWopcTKui

€H/10MNNa3MaTUUHWIA
peTnKynym

Puc.4. ByaoBa pocJMHHOI KJIITHHH

3aBaanns 3. Po3risiHbTEe MOCTIMHMIA MiKpoIlpemnapaTr JHCTKa. 3a JOTOMOTOI0
CBITJIOBOI'O MIKpPOCKOIIa, CIIOYaTKy mpu Majomy 30uibmieHHi (okymnsap X10, 00’ extus
x8), a motim mpu cepeanbomy (okynsip X 10, 06’ extuB X 40) 3HalAITh y KITITHHAX
pPOCIIMHM KIITHHHY CTiHKY (Ha MikpompenapaTi BoHa Oe30apBHa, ane BHUJIHO ii
KOHTYPH), XJIOPOIUIacTH (OBaJbHI TLIBIS 3€JIEHOTO KOJIBbOPY), Bakyosro (omHy abo
Oimbire). Slmep y He3abapBieHHX KIITHHAX He BUAHO. Ha puCyHKY mo3HauTe: a)
KJIITHHHY CTIHKY; 0) IUTOIIa3My; B) XJIOPOILIACTH.

3aBaanns 4. Ilpuroryiite TUM4YacoBUI MiKpompenapaT KIITHH OyKaJbHOTO
eMITeNI0 JIOAUHU. I 1[bOro CTEpUSIbHUM IMaTeIeM Bi3bMITh 3IMIKPSO €MiTeNio
CIM30BOi 000IOHKH 1TOKU. KiiTuHU 3cKpiOKa piIBHOMIPHO TOHKUM IIAPOM PO3MICTITh
Ha MMOBEPXHI YUCTOrO0 CYXOTO MpeAMETHOro ckja. HaneciTh Ha mikponpemnaparti 1-2
kparut 1% po3uuny areToopceiny. MikpornpenapaT HAaKpuiTe MOKPUBHUM CKEJbIIEM
1 po3rasHbTe #oro cmoyarky mnpu cepeanbomy (okymsap X10, o6’extuB Xx40)
30UIBIICHH], a TOTIM mijx imMepcidauM 00’ exktuBoM (X90). 3HaiiaiTh y ol 30py
emiTeniaabHl KIITHHUA. 3apUCyWTe emiTeNniaabHl KIITHHH, MO3HAUYMBIIN HA PUCYHKY
UTOIJIA3My Ta SApO. 3HAWAITH y MOJl 30py MIKPOCKONA Ha MOBEPXHI KIITHH
OyKanpHOTO EMITETII0 CKYMUeHHs OakTepiaJbHUX KIITHUH, SKI € CKIJIaJOBOIO
YaCTUHOIO HOPMAJIbHOI MIKpOQIIOpH POTa 3J0POBOI JIOANHH.

3aBgannss 5. 3anoBHITH Tabmumio: ,BiIMIHHOCTI NpOKapiOTUYHHUX Ta
EyKaplOTUYHUX KIITUH .
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Taoauusa 1.

O3Haku IIpokapioTnuna kiaiTuHa | EykapioTnyHa KiIiTHHA

Po3mip kimiTuHM

KurteBa popma

['eneTnaHMii MaTepian

Opranenu

Knitnaua cTtigka

Karncyna

JIKryTHKmn

Mito3

Pubocomu

3po0iTh BUCHOBKH.

Wn e

o g b

7.
8.
9.

BaBHaHHH AJId CAMOKOHTPOJII0

Ska OynoBa MPOKApIOTHUYHOI KIIITUHU?
Ska 6y0Ba pOCIUHHOI Ta TBAPUHHOT KIITHHU?
Ha3BitTh  HaWBaXJMBIII  BIIMIHHOCTI  €yKaplOTUYHUX  KJITHUH
MPOKAPIOTUYHUX KIIITUH?
Ski eeMeHTH 3HaXOAThCS B KIIITHHI Yy CKJIaJ[l OPraHiYHUX PEYOBHUH?
Sxi OCHOBH1 P€YOBUHU BXOAATH J0 CKJIAAy KIITUHU?
Sxuii BIICOTOK CyXOi Baru KJIITUHU CKJIAJal0Th:
a) OLJIKHY;
0) BYTJICBOIH;
B) JKHPH,
T ) HyKJICTHOBI KHUCIIOTH;
1) MiHEpaIbHI PEUOBHHH.
Ski XiMiYHI MaKpOETIEMEHTH BXOJIATh JI0 CKJIaay KIITHHU?
Sxi XiMiYHI MIKPOETIEMEHTH BXOJATh 10 CKJIaay KIITHHU?
SIKi OCHOBHI CTPYKTYpHI CKJIaZIOB1 YACTUHH KJIITUHU?

10. SIxi icHy1OTh (HOPMHU KITITHH Yy 3B’ A3KY 3 BUKOHYHOUUMHU (PYHKITISIMU?

18
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JIABOPATOPHA POBOTA Ne 3
BUBYEHHSA bYJ10BU KIIITUHHUX OPI'AHEJI

MeTta: 3acBOITM OCHOBHI BIZOMOCTI TIpo OymoBYy 1 GyHKII oOpraHen
[UTOIJIA3MH, BU3HAYaTH iX, BHUXOAAYM 13 iXHIX CTPYKTYpPHHUX 1 LHUTOXIMIYHUX
0COOJIMBOCTEH; HABUUTHUCS 1ICHTU(DIKYBATU CTPYKTYpH sSapa Ha MIKpo- 1
yIBTPAMiIKPOCKOTIIYHOMY PIBHI.

Marepiaau i o0JagHAHHSI. MIKPOCKOIIM, MiKpompenapaT, Tabjulll, artjac,
€JIEKTPOHHO-MIKpOCKOMiYHi hoTorpadii.

TEOPETHYHI BITIOMOCTI

[utomna3sma (Bix rpem. cytoS —kiituHa 1 plasma — copmoBane) — marepial,
SKHI OTOYYy€E SAPO 1 MICTUTHCSA BCEPEAUHI KIITHHHOI 000JOHKH (IJ1a3MOJIEMH).
[utonnazma € meTabomiyHUM, poOOYMM amapatoM KITHHH. Y HIA 30CepeKeHi
opraHenu 1 BimOyBalOTHCS OCHOBHI MeraboiiyHi mporecu. lle macTuana
audepeHuiioBana TpudazHa CHUCTEMa, IO CKIAJAEThCS 3 TlaloIuia3MH, BHYTpILI-
HBOKJTITHHHUX MEMOpPAHHUX CTPYKTYP 1 BMICTY MEMOpPaHHOT CUCTEMH. Y TiaJlomia3mi
PO3MIIIIEHI OpTaHEeH 1 BKIIFOUCHHS.

Opranenu (opraHoigu) — e MOCTIHHO MPUCYTHI i 0OOB'SI3KOBI [T BCIX KIITHH
MIKPOCTPYKTYPH, SIKI MalOTh XapaKTepHY OyJ0BYy, MpUTaMaHHY JIMIIE TIM YW 1HIIIHA
OopraHesli, Ta BHUKOHYIOTh J>XUTTEBO BaXJuBI (GyHKII. Po3pi3HAOTE opraHenu
3araJbHOTO 3HAYCHHs 1 cremiaiabHi opraHenu. lo opraHen 3araJbHOTO 3HAYCHHS
HaJIeXKaTh Ti, SIK1 € B YCIX KJIITHHAX, 200 MPOTITOM YChOTO KUTTS KJIITHH, a00 B TIE€BHI
roro mepiogu. lle pubocomm, eHAOIIa3MaTUYHA CiTKAa, MITOXOHJPIi, KOMILIEKC
["onbKi, IEHTPOCOMA, JTI30COMH, TIEPOKCUCOMH, IIACTUAM (B POCIMHHUX KITITHHAX).
CremianpHl OpraHeNyd € JHIIE B OKPEMHX BHCOKOCTIELIATI30BaHUX KIITHHAX:
Mi10G10pUIN —y M'I30BUX, HeHpodiOpmiu —y HEpBOBUX, TOHODIOpUIU — B emiTeii
MIKIpY, BIAKM — B EMITeNI] MOBITPONPOBIAHUX NUIAXIB, JKTYTUKH — Y
CIiepMaro301iaax.

Opranenu MOXyTh OyTH MOOYIOBaHI 3 pI3HUX €IEMEHTAPHUX CTPYKTYP,
OUTBIIICTh 13 HUX HaJIeXKaTh 0 OpraHeal MEMOpaHHOTO THUIy; JO OpraHenl
rpaHyJsipHOTO  TUIy  BIJHOCATH  PUOOCOMH, CyOOmMHUIIl  SKHX €
PUOOHYKJICONMPOTECITHUMU TUIBIIMH; 32 MIKPOTYOYJISIpHUM THUIIOM MOOYAOBaHI
IIEHTPOCOMA, BIUKH 1 JHKTYTHUKH.

Kommexe I'ombiki — 1€ opraHoia, 1o JicTaB CBOIO Ha3BY 3a IM'SIM yYE€HOTO
K.I'onbmki, sikuil Briepiie mo0aymuB MOro B IIUTOIIa3M1 HEMPOHIB, 1 HA3BaB CITYACTUM
amaparom ( 1898).V kmitnHax 6aratbox 0e3XpeOeTHHX TBAPHH 1 POCIHUH KOMILIEKC
lonbki mpeacTaBieHU y BUIUISAI OKPEMHUX €JIEMEHTIB, SIKI MaroTh (QopMmy
OKpPYTJIUX, CEPIOBUIHUX 200 MaJIMUYKOBUIHUX TIJEIb MiJl HA3BOKO TUKTIOCOM. bynoBa
KOMIUIEKCY ['0ibIK1 Ayke 3MIHIOEThCSI HE TUIBKM B OKPEMHUX KIITHHAaX, a ¥ B TIH
camiil KITUHI B Pi3HI mepioau ii (yHKIIOHAIBHOI MisimbHOCTI. He3Bakarounm Ha
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PI3HOMaHITHICTH (hopMU Ta OyIOBU KOMIUIEKCY [ '0JIbIIK1, CTPYKTypa HOTO €JIEeMEHTIB
y PpI3HUX KJIITHHAX OJIHOTUIIHA. 3a JIaHUMH EJIEKTPOHHOMIKPOCKOMIYHOTO
JOCTIKEHHS yIbTPACTPYKTYpa KOMILJIEKCY BKJIFOYA€ TPU OCHOBHI KOMITOHEHTH:

1) cucrteMy IJIOCKHUX IUCTEPH, OOMEKCHUX IIIaJICHPKUMH MEMOpaHaMu;

2) cucteMy TpyOOUOK, SIKi BIIXOIATh BiJ] LIUCTEPH;

3) BeswuKi 1 ApiOHI MIXypiii, 110 3aMUKAOTh KIHIEBI BIIIIN TPYOOUOK.

VYci Tpu KOoMmoHeHTH amaparta ['oJib/Ki B3a€MO3B'A3aHl 1 MOXKYTh BHHHUKATH
OJIVH 3 OJTHOTO. MeM6paHaM y01x TPHOX KOMIIOHEHTIB BJIACTHBA TPHUIIIApoBa Oya0Ba.
VY KIiTHHaX PI3HUX OpPraHiB 1 TKAHWH KOMIIOHEHTH amapaTta [oibIKi pO3BHHEHI
HeoaHaKoBoO. [lo cknamy MeM6paH arapara BXOJIATh dbocdominian i 611KHu, PepMeHTH,
K1 3B'S13aH1 3 CHHTE30M TOJIICaXapyIiB 1 JIITiTiB.

Oynukuii. Lel opranoin Oepe yJacTb B CEKPETOPHI MIAIBHOCTI KIITUHH, €
KIHIIEBUM ITYHKTOM Y BHUPOOJCHHI KIITHHHOTO CEKPETy, Ma€ 3JaTHICTh BiJO-
KPEMITIOBATH 1 HarpoOMa/KyBaTH OTPYWHI JJIs KIITUHUA PEYOBHHU, SKi HATXOMSITH Y
Hel 330BHI, Oepe yyacThb B YTBOPIOBaHHI 3€pEH JKOBTKA IPHU PO3BUTKY OOIMTIB. Y
POCITMHHHMX KJIITHHAX amapaTr 3B'S3aHUM 3 HAarpoMajpKyBaHHSM B HOTO BEITHKHX
BaKyoOJIIX TYCTOi PEYOBHUHH, 3 SKOi YTBOPIOETHCA MEPETOPOAKA MiXK JOYIPHIMHU
KTITHHAMM TIICIIS TIO1Ty MaTePUHCHKOT (YacTUHH amaparta ['oJbIpKi po3MoaiIsioThCs
MK JBOMa Jo4ipHiMH KiiThHamu). Ha mMemOpaHax 11bOro opraHoiga BifOyBa€TbCs
CHUHTE3 ToJlicaxapuiiB 1 JimiaiB. 1{efl KIITUHHUN OpraHoiJl CTAaHOBUThH CHAAKOEMHY
CTPYKTYpY.

MitoxoHapii — 1€ OOOB'S3KOBUW  OpPraHOiA KOXKHOI  KJIITHHU  BCIX
0araTOKJIITUHHUX 1 OJHOKIITUHHUX oOpraHi3miB. Po3mipu 1 ¢opma miToxoHApii
HAJ3BUYAITHO 3MIHIOIOTHCS. 3a (OPMOIO MOXYTh OyTH OKPYIJIMMH, OBAaJbHUMH,
MaJTUYKOBUIHUMHU, HUTKOBUAHUMH a00 IyXe pO3ray)kKeHUMHU TuUibIsiMU. Dopma
MITOXOHIpi MO>K€ 3MIHIOBATHCS HE TIIbKM B KIITHHAX PI3HUX OPraHi3MiB, Pi3HUX
OpraHiB 1 TKaHWH OJHOTO OpPraHi3My, a ¥ B OJIHIM KIITHHI B pPi3HI MOMEHTH Ii
KUTTEIISUIBHOCTI. 3MIHIOIOTH CBOIO (OpMYy 1 TIpH PI3HOMAHITHUX BIUIMBax Ha
KITUHY. KUIBKICTh MITOXOHIpPIM TakoX HE OJHAKOBA B PI3HMX THUIAX KJIITHH: iX
YUCIIO 3aJCKUATh B  (PYHKIIOHAJIBHOI AaKTHMBHOCTI KITHHH (Y MOJOIUX
eMOpIOHAIbHUX KIIITHHAX 1X OLIblIe, HDK Yy KIITHHAX CTapiroumXx). 3MIHIOETHCS 1
PO3MIIIICHHSI MITOXOHIPIA y pI3HUX KIITUHAX, ajie y 0ararbox KIITHHAX BOHU
PO3MOIITIEH] JOCUThH PIBHOMIPHO IO BCIM ITUTOIIIa3Mi. B psiail KIITUH JTOKaTI3YIOThCS
B TICBHIH JTUISHII, 3B's13aH1 3 HAO1IBII aKTHBHOIO ASUTBHICTIO (CEKPETOPHI KIIITHHY).

Bbynosa miToxoHapiii. 3 AOMOMOIOI0 €IEKTPOHHOTO MIKPOCKOMA BHUSBJICHO, IO
MITOXOH/Ipisi OOMEXeHa 30BHIIIHBOI0 MeMOpaHoto. Ili 30BHINIHBOIO MEMOpaHOIO
MICTUTBCSI BHYTPILIHS, IO Ma€ THUIIOBY TPHUILApOBY OymoBy. Mix memOpaHamu €
BY3bKHI UIUIMHOBUAHUA MPOCTIp. 30BHIIIHSA 1 BHYTPIIIHS MEMpPAaHU CTAHOBISTH
000JIOHKY MITOXOHApIi. Big BHyTpimHBOI MeMOpaHM BIAXOASATh Yy BHYTPIIIHIN
IPOCTIp MITOXOH/IPIi — rpebeHi, a0 Kpuctu. BHYTpimIHIN TPOCTip MITOXOHAPII, 1€
MICTSITBCS KPUCTH, TaKOXX HAIOBHEHWI TOMOTEHHOIO PEYOBHUHOIO, IO MA€ Ha3BY
MaTpukca. PeqoBiHa MaTpuKca € TYCTIIIOi KOHCUCTEHIIIT, HiXK 1 UTOIIa3Ma HaBKOJIO
MITOXOH/Ipii. OCTaHHIM YacoM y MaTPHUKCI MITOXOHJIpINA BUABJIEHO prudbocoMu. Yuncio
KPUCT HEOJIHAKOBE B MITOXOHJAPISX PI3HUX KIITHH. 32 XIMIYHUM CKJIaJ0M MITO-
XOHPIT TOCUTh CKJIAJHI YTBOPH, SIKI BKIFOUAOTh OlIkK (65-70%cyxo0i Baru), aimiau
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(ronoBHuUM ynHOM (ocdomimiau) — 25-10%i mykneinosi kucnotu (PHK nHeznauna
KUIBKICTh , @ OCTAaHHIM 4acoM JI00YyTi MepeKOHJIUBI JIaHi, 1110 B HUX MictuThes 1 JJHK
(nebararo). Bxomute psg BitamiHiB: A, BeB,12,K, E Ta iHmi. ¥ Hux € Oarato
dbepMeHTIB , sKi OepyTh aKTUBHY ydacTh B eHeprerndHomy ooOmini kmitunu (CI,
L1XO0), nokanizyroTtbes 1 pepmenTu nukiry Kpeodca.

OynkIii. MiToXoHApIT — 116 OpraHoi KIITHHHU, € BUPOOJISETHCS OCHOBHA Maca
eHeprii KJIITUHHU, sKa CKOHIeHTpoBaHa B AT®d 1 BHKOPHUCTOBYETHCA TOTIM Y
pI3HOMaHITHHX TpOIecax CHHTE3y — B YCIX BHJAAX KIITHHHOI AisutbHOCTI ( pyX,
JVXaHHS, PICT, IPOAYKILisl CEKPETiB). IX 4aCTO HA3UBAIOTh "OCHOBHOIO €HEPTETHYHOIO
CTAHIII€I0" KIITUHU TOMY, IO B HUX MITATbCA (PEPMEHTH, K1 OKUCIIOIOTh BYTJIEBOIH,
JIesIKI aMIHOKHUCIIOT, KUPHI KUCIOTH. Y MITOXOHIPIAX BiOYBA€ETHCS 1 CUHTE3 O1JKa,
KWW 3A1MCHIOETHCS B pUOOCOMAX, MO0 MICTATHCS B MATPUKCI MITOXOHJIpid. MaroTh
BEJIMKE 3HAUYEHHS Yy OIOCMHTETHYHHX TMpolecax y KIITHHI MOpsSA 3 SIpOM Ta
pubocoMaMy UTOIUIA3MHU. 3a3HAIOTh 3HAYHUX 3MiH MPHU Pi3HOMAHITHUX BIUIMBaX Ha
KJIITUHY, TIpU 3MiH1 11 ¢i3ionorigHoro crtany. OJQHUM 13 NUISXIB YTBOPEHHS MOXHA
BBa)XaTu iX mojaul. BBakaroTh, 10 MITOXOHJpIi, MalO4Yd 3AATHICTh 10 MOAULY, €
CaMOBIITBOPHI OPTaHOiX, 1 HE MOKYTh BUHUKATH 3aHOBO.

Jlizocomn — iX BIAKPUTTA MOB'si3aHe 3 podoTamu jae-/[roBa 1 Oynu BIIKPHUTI B
1955 p. HudepenmianbHuM 1eHTpUPYTYBAHHSAM YAQIOCS TMOIIIUTH  (paKIlito
MITOXOHJIpifi Ha 2 YaCTHHHU . a) BaXKKy, sIKa MICTHUTh CIIPaBAi MITOXOHApIi 3 yciMma
XapakTepHUMH Uil HHUX QepMeHTamu; O) Jerky, B SKiii BUSBWIOCH Oararto
rigpomitnyanx (epmeHTiB (kucia ¢ocdaraza, pubOHyKIIeasza), siKi 30CEpeHKEHI B
0COOJIMBUX TIIBISIX Ha3BaHUX Ji30cOMaMu. BOHU SBISIOTH COO0I0 HEBENMKI OKPYTIIL
4aCTOYKH, PO3TaIllOBaH1 B IUTOIIIa3Mi. Po3Mipu konmuBaroThcs B Mexkax 1 Mx. KoxxHa
J130coMa 0OMeKeHa TyCTOI0 MeMOpaHOI0, BCepeauHi sIKO1 € moHa 12 TiIpoaiTHYHUX
(dbepMeHTiB, sIKI MatOTh HAlOUIBIITY aKTHBHICTh B KHCJIOMY CEpEAOBHUILI. Y MeMOpaHu
J130COM TUTIOBA TPHIIAPOBa Oy10Ba.

Oynkiii. @epMeHTH B JI130COMaX MOXKYTh PO3IICIIIOBATA 010J0TIYHO BaKJIMBI
CIIOJTYKH, TOOTO O1JIKH, HYKJIETHOBI KMCJIOTH, moJiicaxapuu. i pedoBUHU HAIXOASITh
y KJIITHHY y BUIJISAL 1K1 OUIIXOM (haromuTo3y Ta MIHOIUTO3Y, 1 Ji30COMH OepyTh
aKTMBHY yYacThb Yy iX pO3IIeIUItoBaHHI, a00 di3uci. CyKymHICTh JIi30COM MOXHAa
Ha3BaTH 'TPABHOKO CHCTEMOIO" KJIITHMHH, 00 BOHU O€pyTh y4acTh y MepeTPaBIIIOBaHHI
BCIX PEYOBWH, IO HAIXOIATh y KIITHUHY, MOXYTh IEpPETPaBIIOBATH IIiJ| dYac
BIIMUPAHHS OKPEMI CTPYKTYPH KIIITHHH, a TAKOX L1 BiaMepii KiiTuau. OepmeHTH
J130COM 3/1aTHI MEpEeTpaBiIOBaTH 1 caMy KIITHHY, B SKii BOHM Mepe0yBalOTh, aje
MPUITYCKAIOTh, 1[0 KIITHHY BiJl 'caMOINepeTpaBIOBaHHA" 3axHIlae Ta MeMOpaHa, sKa
oOMexye KOXHY Jizocomy. [lopyiieHHs MiIiCHOCTI MeMOpaHH JIi30COM MPU3BOIUTH
710 TIOITKO/KCHHS HABKOJMWIITHLOT ITUTOIUIA3MH 1 KIITUHHHUX OpraHoimiB. Jlizocomwu
BUSBIICHO B KJIITHHAX 0aratboX OpraHiB 0araTOKIITHHHHUX TBAPUH, y HAUIPOCTIIINX,
a OCTaHHIM 4acoM 1 B KJIITUHAX POCJIMH.

[Tepokcrcomu (MIKPOTLIBIL) € OpraHeaaMH Y BUIJISAL MixypiiB giamerpom 0,5-
1,5 MKkM, 0TOUYEHHX MEMOpPAHOIO 1 3alIOBHEHUX JAPIOHO3EPHUCTUM MATPHUKCOM, IO B
HEHTpl (CeplieBMHI) MICTUTh BOJIOKHHCTI Ta TpyOdYacTi CTPYKTYypH 1 MHI[IIbHHM
KpUCTANOin. Y TMEepOKCUCOMAax BHSBICHO (EPMEHTHI CHUCTEMH, CKIAJ SKUX MOXKE
aemo 3MmiHtoBaTuCsA. OCHOBHUMHU 3 HUX € (PEpMEHTH OKHMCHEHHS aMiHOKHCIIOT Ta
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NEPEeKUCHOTO OKHMCHEHHsS — KaTajla3a 1 MepoKcHaasa, okcumaaza J-aMiHOKHUCIOT i
yparokcuaasza. CeplieBiHa BIAMOBIAAE AUISTHIN KOHJIeHcaIlli pepMeHTIB.

YTBOpEHHsSI TIEPOKCHCOM BiIOYBA€ThCS MIISAXOM BiAOPYHBKOBYBAaHHS iX BiJ
arpanyisipaoi EC, ¢pepmeHTH iX CHHTE3yIThCS 4acTKOBO B rpanyssipHii EC, a uya-
CTKOBO — B Tiasioruia3mi. BBakaroTh, 1[0 HOBI MEPOKCHCOMHU YTBOPIOIOTHCS MUIIXOM
PO3IICTITICHHs] ICHYIOUMX 3aBISKH MOCTIHHOMY HAJIXO/DKCHHIO (PEpMEHTIB, a TaKOXK
3aBJSKU BIJIOKPEMJICHHIO HOBUX MEPOKCHUCOM ITiCHIS 301IbIIIEHHS PO3MIPIB 1ICHYIOUHMX
BHACHIIOK 30aradeHHss ix (epMeHTaMu, M0 TOCTYNAlTh 13 TiaJoIIa3MHu.
[TepokcrucomMu OHOBITIOIOTHCST KOKHUX 5-6 THIB.

OyHkIii nmepokcucoM. [lum opraHenaMm HalleKUTh BaXKIMBA POJIb y TPOIEcax
BHYTPIIIHROKIITUHHOI JeTokcukamii. Kartanmaza posmeruiroe nepokcun BogHio (Ho
O,), KUl yTBOPIOETHCS B TpoOIlecax IEPEKHCHOTO OKHCHEHHS 1 € OTPYHHHM IS
KIiTHH. DEepMEHTH MEPOKCUCOM 3a0e3MeuyOTh TaKOXK PO3MIEIUICHHS CEYOBOI KHC-
JIOTH, OEpyTh y4acTh y psAJil KaTaOOMIYHUX 1 aHAOOJIYHUX peakiliii, B 0OMiHI aMiHO-
KHCJIOT, TIOJIaMiHIB, OKcajaTy, B peryisaiii oOMiHYy JimiaiB. Y HEpOKCHCOMax
MEYIHKOBUX KJIITUH PO3IIETUTIOETHCS 10 S0YMOranHyTOro eTUaIoBOro CrupTry.

Anpo — 000B'sI3KOBa YacTHMHA BCSIKOI MOBHOIIIHHOI 34aTHOI JUIUTUCS KIITHHU
BUIIMX TBAPHH 1 pociauH. bakTepii 1 JesKi HHXKY1 BOJOPOCTI (CHHBO-3€JICH]) HE MalOTh
chopmoBaHoro siapa. IIpore OCHOBHUN KOMIOHEHT sJpa — HOCIT CIaJKOBO1
1H(opMaIlii KIITHHH, XPOMOCOMH — € B YCIX 0€3 BUHSTKY sApax.

dopma saep AOCUTH pPI3HOMAHITHA 1 B PsiAl BUIMAAKIB BIANOBiAae Qopmi
KITUHU. KiTbKICTh Silep TakoXK MOXE 3MIHIOBATUCH. TUIIOBOIO € OJHOSJIEPHA
KIIITHHA, aji¢ TPAIUIAIOThCS KIITHHU JBOsACpHI (esKi KIITHHU TEYiHKH 1 XPSAIIOBi
KIITHHU) 1 OararosyiepHi (Hampukiag, BOJIOKHA IONMEPEYHOCMYracToro M's3a i
KIITHHA CU(OHOBHX BOJOPOCTEH MiCTATh KIIbKAa COTEHB SI/IEP).

BimHomenns o00'eMy sapa A0 00'eMy OHTOIIIAa3MHU  (SAEPHO-TIA3MOBE
BIJIHOIIICHHS) B KJIITHHAX TMEBHOTO THUIy B CTPOTrO CTaHJAPTHUX YMOBaX JIO MEBHOI
Mmipu crane. [IpoTe BOHO MOke 3a3HaBaTH 3HAYHUX 3MiH. CMHUCIH SIIE€PHO-TIIIA3MOBOTO
BITHOIIIEHHS TOJSITae B TOMY, IO SApPO TIEBHOTO pO3MIpy Ma€ 3IaTHICTh
KOHTPOJIFOBaTH TEBHY Macy LuTomiuasMu. [Ipore ams pi3HUX KIITHH SOEpHO-
IJ1a3MOBI1 BIJTHOIIIEHHSI P13KO B1AMIHHI.

Po3pisHstoTh: saApo B craHi iHTepdasu (3BUUaliHE sSap0  (DYHKIIOHATBHOI
KJIITHHU, HOTO TaKOX MOXKHA Ha3BaTH SAPOM KIIITHHH, IO HE JUIATHCS) 1 AAPO B
nporeci KITHHHOTrOo noauty. Ilpote He Bei iHTepda3Hi sapa oaHakoBi. Po3pi3HAIOTH
taki: 1) sapa KITHH, SKI pO3MHOXYIOTBCS MK JIBOMA TOJIJIaMHK; 2) sapa KIITHH, sKi
BXKE HE JTUIATHCS , alle 3[aTHI 0 MOALTY; 3) sapa KIITHH , SKi 30BCIM BTPATHIIH
3IaTHICTh JIJIUTHUCS.

OcHOBHUMH KOMIIOHEHTaMu sifipa €. 1) smepHa o0oioHKa; 2) snepHUi Cik -
Kapiomiasma; 3) oJHe ad0 JBa 3BHYANHO OKPYTIIUX siiepils; 4) XpOMOCOMH;

OCHOBHY Macy Cyxoi pe4oBHHH siipa cTaHOBIIATH OLIKU (70-96 %)i HykIIeTHOBI
KHCJIOTH, KPIM TOTO , B S/IP1 MICTATHCS JIIIIINA Ta BC1 1HII PEYOBUHHU, XapaKTEPHI1 JIs
IUTOILIa3MHU KJIITHH. BiIkK siipa Hajekath 10 ABOX THUMIB: 1)ricToHH, a00 MpOTaMiHK
(ocHOBHI O1JIKH); 2) KKCIII a00 HEriCTOHHI OLIKH.

Hyxkneinoni kucinotu — JIHK 1 PHK — € B ycix 6e3 BUHATKY sjpax, NpUUIOMY
maiibke Bcs JIHK y simpax KIiTHH OpraHi3MiB PI3HMX BHJIIB MOXKE JYXKE PIi3KO
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3miHioBaTuCh. Y sapi Bes JIHK 3B'a3ana 3 xpomocomamu. bimbma wyactura PHK
JIOKaJIi30BaHa B sAEPIli, ajie BOHA TaKOX € 1 B XpOMaTHHI, 1 B Kapiomia3mi. KiibkicTh
PHK y sanpi Hectama 1 ayke 3MIHIOETHCS 3aJIe’KHO BiJ (PYHKIIIOHAJIBHOTO CTaHy
kiitud. JIimiaiB y sapi Hebarato, 1 BOHU JIOKaJli30BaH1 TOJIOBHUM YMHOM B OOOJIOHIII.
Cepen MiHepanbHUX pedoBUH Yy sapi BusBieHo P, K, Ne, a takox Ca 1 M(, siki MaloTh
0COOJIMBO BEJIMKE 3HAYEHHS.

OO6oJioHKa si/ipa MOJBIMHA, CKIATAETHCS 3 BHYTPIIIHBOI 1 30BHINIHBOI SAECPHUX
MeMOpaH. Mk nuMu MeMOpaHaMH € MEepUHYKIICApHHUN MpOCTip. 30BHILIHS sAE€pHA
MeMOpaHa 3BHuYaiiHO 3B's3aHa 3 kaHanamu EC. OGonoHKa siipa MICTHTHh YMCIICHHI
nopu. BoHU yTBOpPIOIOTBCS 3MHUKaHHSM 30BHIIIHBOI Ta BHYTPIIIHBOI MeMOpaH 1
MaloTh PI3HUHM JiaMeTp. Y NeAKHX siApax SUIEKIITUHU TOop Ayke Oarato i BOHH 1
NpaBIWIBHUMHU 1HTEpBAJaMH pO3TAllOBaHI Ha MOBEepxHiI snapa. KiabkicTe mop y
AnepHiii 0OOJIOHII 3MIHIOETHCS B PI3HUX Tumax KiiTuH. [lopu posramoBani Ha
OJIHAKOBII B1ACTaH1 OJTHA B1J OJHOI.

Oynkiig. 3aBagKd MopaM Kapiorjia3Ma BXOJUTh y Oe3rocepeHiid KOHTaKT 3
uToIia3mMoro. Kpi3s mopu JIerko mpoxXoAsTh JOCUThH BEJIMKI MOJIEKYJIM HYKJIEO3U/IIB,
HYKJICOTHUIB, aMIHOKHUCIOT 1 OUIKIB, 1 TaKUM YHMHOM 3JIHCHIOETHCS OOMIH MiX
[IUTOIIIa3MOIO 1 SIAPOM.

XpOMaTUHOBI CTPYKTypH. BaXJIMBOIO HUTOXIMIYHOIO O3HAKOI XPOMATHHY €
HasBHICTh B HbOMY JIHK. Ilpaktuuno Bcs JIHK simpa nmokanizyeTbcs B XpOMaTHHI,
SAKUW 3a0apBIIOETHCS 3 JOMOMOTo0 BucoKo-cmermdiunoi mius  JIHK  peakmii
@enprena. B inmmx saepuux kommnonentax JHK Bimcyrns. Ilopsn 3 JHK, B
XpOMaTHHI 3aBXJW TNPHUCYTHI OCHOBHI Ounku (rictonm), siki 3B's3ani 3 JIHK, i
YTBOPIOIOTh HYKJICOTICTOH. XPOMATHHOBI CTPYKTYPH MICTSITh TaKOXX HEBEJIHKY
KUIBKICTh KHCIUX O171KiB, a iHkoau 1 PHK.

Snepiie — nocTiifHa YaCTHHA TUIIOBOTO iHTephasHoro sapa. Moro posmipu myxe
3MIHIOIOTBCSl 1 3aJIeKaTh BiA (YHKI[IOHAJIBLHOIO CTaHy KIITHHU. 3a (PI3UYHUMU
BJIACTUBOCTSIMU SJIEpIle — HAUTYCTIllIa YacTUHA sA/ipa. 32 XIMIYHUM CKJIAJIOM SiJEpIie
BIJI3HAYAETHCA MOPIBHSAHO BUCOKOI KoHueHTpaniero PHK. OcHOBHI KOMIOHEHTH, 3
SKUX CKJIaJaloThes saeplis, — Kucu Oinku tumy ¢ocdomporeinis i PHK (Bix 3 1o
7%). BusiBnstiroThest BiibHI 200 3B's3aHi dochatu Ca, K, Mg ,Fe, Zn. Uu € IHK y
saaepii, He JO0BeAeHO. EJIeKTPOHHO-MIKPOCKOIIYHI JOCIHIPKEHHS TOKa3aa, IIo
OCHOBY siJIeplid YTBOpro€e OikoBa (piOpuiisipHa pedyoBHHA 1 TpaHyJsipHA CYOCTaHIIIs.
Pubocomu simepiis cknanatotbest Ha 50%3 HericronHoro Oinka i Ha 50%3 PHK.

OyHKIISA sSAepUs MoJArae B yTBOpPeHHI a00 CKJIaJaHHI pUOOCOM, SIKUMHU
3a0e3nevyyeTscsl IuTOMIa3Ma. Pubocomu ¢GopMyroThcs B sAepli, aje MoYaTok
yrBopenHss PHK 1 Oinka, 3 skux QopmytoTbes puOOCOMH, BU3HAYAETHCS
XpoMocoMaMH. flaepre — 1e He TOCTiIHA CTPYKTypa, BOHO 3HMKA€ Ha IMOYATKY
MITO3y 1 3HOBY YTBOPIOETHCS B KiHII Tenodazu. Saepus MOXyTh YTBOPIOBATUCH Y
BEJIMKHUX KUIBKOCTSIX IiJl Yac OOreHe3y. Y Mepioj >KOBTKOYTBOPEHHSI (POPMYIOTHCS
TUJISTHKY sIIepelib, SIK1 MOTIM 3HUKAOTh. € JIaHi po Te, 110 1HOI sIAEPIs IePEeX0asITh
yepe3 MeMOpaHy sipa B IuToruiazMy. OyHKIIOHANBHI 3MIHU siepelb MOB'sI3aHl 13
3MiHaMH iX po3Mmipy U KiabkocTi. OCKUIBKH B sjepii (OpMYyIOThCS puUOOCOMH,
3MIHIOETBCS 1 MIBUAKICTH YTBOPEHHS PUOOCOM, a OTXKE€, W IHTEHCHUBHICTH O1JIKOBIO
CUHTE3Y.
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SAnepunii cik, abo Kapiomjiasma, y BUTJISAI HECTPYKTYPOBAaHOI Macu OTOUYE
XPOMOCOMH 1 siiepiis. B'sI3KicTh siepHOro CoKy NMpuOIM3HO Taka cama, SIK 1 B'S3KICTh
OCHOBHOI pEUOBHHHM IHUTOIUIa3MHU. KUCIOTHICTE SEPHOTO COKY, Ky OyJI0 BU3HAUEHO
MIKPOIH €KIIIEI0 THIUKATOPIB y SO, JCIIO0 BUINA, HIX LIUTOIIa3MU. B saepHOMy
COKY € OUIKY 1 puOOHYKJIETHOBI KUCJIOTH.

3a ganumu [.30apcbkoro, B SAepHOMY COIIl KIITHHHU MMediHKU 1ypiB 92-98%
CyXOi PEYOBHHHU CTAHOBJIATH OUIOK I100ymiHOBOT (pakiii 1 2-8% —PHK. Kpim Toro,
B SIZIGPHOMY COILUl MICTATHCSA (PEPMEHTH, SIKI OEpyTh y4acTh y CHHTE31 HYKJIECTHOBUX
KHUCIIOT y A1pi 1 pubOCcOMH.

SAnpo 3milicHIOE CKIaAHY KOOPAMHAINIO 1 peryssimito mporeciB cuntesy PHK,
MporpamMye CHHTE3 OUIKa, KU 3MIACHIOEThCS B uToruiasMi. [Ipote came sapo Tak
camoO 3a3Ha€ BIUIMBY LIUTOMJIA3MH, 00 CHHTE30BaHI B Hiil ()€pPMEHTH HAIXOAATH Y
AIpO 1 BOHM HEOOXITHI JJIsi HOTO HOPMalbHOTO (PyHKIIOHYBaHHS. [CHye B3aeMHMUIA
BIUTMB Spa 1 IMTOIUIa3MH, TIPH SKOMY TOJOBHA POJb BCE K HAICKUTH SIPY SIK
OXOPOHIIEB1 CMAJAKOBOI 1H(POpMAIIlii, IO Mepea€ThCs MPU MO Bl OAHIET KIIITHHU
J10 1HIIIO].

Xix poooru

3aBaanns 1. Po3risiHbTe 1 BUBYITH CKJIAJ 1 IIApW 30BHIMIHBOI KJIITUHHOI
MeMOpan# (MJ1a3MOJIEMH), 3apuCyBaTH ii OyaoBy (puc.l).

Tnikosinin gl laikonporein

\ . Binkn

Monsisirmn
Aimiawei

Binwoni
BOJIOKHA

Puc. 1. PinuaHO-MO3ai4yHa MOeNb OYI0BU €IeMEHTapHOI 010JI0T14HOT
MeMOpaHu.

3aBaannsa 2. PosrisiabTe 1 3apucyiite OynoBy eHmporazmarndoi citku (EC).
Ha pucynky noznaure memOpany, pudocomu i mopoxxauny EC (puc.2).
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Puc. 2. Ennoniasmaruyna citka
1 —memb6pana EC, 2 —pubocomu, 3 —nopoxkuuna EC

3aBaanns 3. PosrmsHbTe 1 3amamiolite OymoBy pubocomu. Ha pucyHky
no3Haure JnBi cybommuuii (mamy 1 Bemuky), i1-PHK; aminoanun-t-PHK;
aMIHOKHCJIOTY; TIOJIINeNTUIHMI JTaHIor, MemOpany EC (puc.3).

Puc. 3.Cxema OynoBu puboCcoMH, CIIOIYICHOI 3
CHJIOTUTa3MaTHYHUM PEeTUKYITyMOM: 1 —mMaja
cyoonunuiy; 2 —i-PHK; 3 —aminoarmn-t-PHK; 4 —
aMIHOKHCIIOTa; 5 —Benuka cyooauHuIs; 6 —
MeMOpaHa eHI0TIIa3MaTUIHOT CITKU; 1 —
MTOJIIIENTH/IHUH JTaHIOT .

o Cobha M~

3aBaanns 4. Po3risiHbTe 1 3aManmoiite OynoBy kKoMmiiekcy [onbmki (amapata
I'oabmki). Ha pucyHKy mo3Haure ImocKi MUCTEPHH, TPYOOUKH, BEJIUKI 1 MajIi MiXypii

(puc.4).

Puc. 4. Ynerpactpykrypu amapata ['onsmpki: 1 —1mocki nucrepuau; 2 —
TpyOU4acTi MPOAOBKEHHS IIUCTEPH; 3 —BEJIMKI 1 MaJi MIXypIii.
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3aBaanns 5. O3naifomTecss 3 OyAOBOIO MITOXOHIpiM 1 3amamtoiite ix. Ha

PUCYHKY TO3HAUTe 30BHIIIHIO 1 BHYTPIIIHIO MEMOpPaHH, KPUCTH, MaTPUKC, TOJIOBKU
rpubonoaioHux Tinems (puc.5).
L

Puc. 5.Cxema Oya0Bu MITOXOHAPII.

1 —3o0BHImHSI MeMmOpana, 2 —/IHK, 3 —BHyTpimHsa MemOpana, 4 —pubdocomu,

S — KpPHUCTH.

3aBaanHs 6. BuBuiTh 1 3amanmoiite cxemy Oya0BH siipa. Ha pucyHKy mo3Haure
CKJIa/IOBI KOMIIOHEHTH SIpA.

Anepue

Haepua nopa i
3orHimug
sembpana

Ancpra nopa

Hyxreonaasma HApepra memOpana

3po0iTh BUCHOBKH.

ONoGhRwbE

9.

3aBaaHHA IS CAMOKOHTPOJIIO

[I{o Take KJIITHHHI OPraHoiaN?

Sk knacudikyOTh OpraHenu?

IIlo Take rianomna3sma?

Ska pi3uKo-xiMIYHA XapaKTEPUCTHUKA MATPUKCY ?

Ski TMIM €HI0TUTA3MATUYHOT CITKH 3YCTPIYAaOTHCS B IIUTOTLIA3M1?

Ilo Take momcomu?

B sxux xmiTHHAX KOMIUTIEKC ['0bKi HalKpaiie pO3BUHEHUN ?

Sxy OyaoBy MITOXOHAPIA BUAHO 3a JOMOMOTOI0  E€JIEKTPOHHOTO
MIKpOCKOITY ?

SIKy poib BUKOHYIOTH ITIEPOKCUCOMU ?

10. Oxapaktepusyiite OymoBy siipa. BkaxiTh siki (yHKIIiT BOHPO BUKOHYE.

26



JIABOPATOPHA POBOTA Ne 4

BUBYEHHS ITPOLIECY MOJLTY KJIITUHU. MITO3. MEHO3

MeTta: 03HaHOMUTHUCH 3 MEXaHI3MaMu MOAUTY KIITHH, iepedirom a3 mig yac
MITO3y 1 Mei03y, 3 OyJOBOIO 1 TUIIAMH XPOMOCOM, O10JIOTIYHUM 3HAYEHHS MITO3Y 1
MeH03y, HAaBUMUTHUCh PO3PI3HATH HA MiKpompenapaTax iHTepdasHi KIITHHH Ta
KIIITUHH, 1110 epe0yBaroTh Ha pi3HUX (azax MITO3y, BUSBIATU BIAMIHHOCTI MITO3Y B
POCIIMHHUX 1 TBAPUHHMUX KJIITHHAX.

Martepiaan i o0agHaHHSA: MIKPOCKOINHM, MIKpOIpernapaTd, TabauIl, aTiacu,
€JIEKTPOHHO-MIKpOKoMiyH1 hoTorpadii.

TEOPETHYHI BITIOMOCTI

Penponykiiisi KIITHH JIEKUTh B OCHOBI PO3BUTKY, POCTYy 1 pereHeparii
oprasizmy. Po3pi3HsIOTh AEKiJIbKa CIIOCOOIB PENPOAYKINT KIITHHHU: MITO3 (HEIpSIMHUMA
MOJTLJT), EHAOPETPOAYKINiS (€HIOMITO3 1 MOMITEHis), amMiTo3 (MIPAMUI IMOLT) 1 MEHO03.

MiTo03 — Hali3aranbHIIIUN COCIO MOTY, SIKUI BIACTUBHM pOCIUHAM, TBApUHAM
1 "aiinmpoctimuM. CyTh IBOTO MpOIECY MOJSIrae B TOMY, L0 B HOro pe3ynbTari
BUHHKAIOTH JIB1 IOWiIPHI KJIITHHH, 3 OJJHAKOBOIO KUTBKICTIO XpomocoMm 1 JTHK.

[TinroroBka A0 MiTO3y. Y JKHTTI KIITHHHU, KA PO3MHOXKYETHCS, PO3PI3HAIOTH
iHTep(azy — nepios Mixk MOALIOM 1 BIACHE MITO3.

InTepdaza — e miaAroToBKa KIITHHUA A0 MOALTY, Ha ii yacTtky mpumnagae 90 %
BChOTO KJITHUHHOTO IUKIYy. Ha 1mifi cranmii BinOyBarOThCA HAWOIIBIIT aKTHMBHI MeETa-
0o0:i4Hi porecu. SIpo Mae TOMOT€HHUI BUTJISIT — BOHO 3aIlIOBHEHO TOHKOIO CITKOIO,
sKa CKIIAQJA€ThCA 3 TEPEIJICTeHUX MK COOOI0 JTOCHTHh JOBTUX 1 TOHKMX HHTOK -
XpOMOHEM. Sapo BiAMoBiAHOT GOpPMHU, OTOUEHE ABOIIAPOBOIO SACPHOIO MEMOPaHOIO 3
nopamu aiameTpoM 0iu3bko 40 Mkm. B iHTEepdazHoMy sapi MPOXOIUTH MIATOTOBKA
no noxainy. Iarepdasy noainstore Ha neBH1 nepioau: G; — mepion, KU mepeaye
perutikaii IHK; S —nepion permnikamii JHK; G, - nepiog 3 MOMEHTY 3aKiHYEHHS
perutikaiii A0 Mo4aTtky MiTo3y. TpuBajiCThb KOKHOTO IMEpiogy MOKHA BHU3HAUWTH,
CKOPUCTABUINCh METOAOM pajiioaBTOrpadii.

MITOTHYHHI TIOAUT KITITHHU CKIIAIAE€ThCS 3 TaKUX YOTUPHOX CTaii: mpodasmu,
metadasu, anadasu i Teaodasmu.

[Ipodaza. ¥ mpodaszi xpoMocoMH KOHAECYIOTHCS, siIepHAa OOOJOHKA 1 SASPIs
3HUKAIOTh, CITAPEHI [IEHTPI0JI1 PO3XOAATHCS 10 TTOTOCIB KIIITUHM.

Metadaza. XapakTepHa TUM, IO XPOMOCOMH CHPSIMOBYIOTHCS IO €KBaTopa
KTTHHE 1 (GopMyroTh ekBaTopianbHy (MeradasHy) IutacTHHKY. Big 1eHTpiosei
BIIXOASATh MIKPOTYOYJIM MITOTUYHOTO BEPETEHA, a BiJI LIEHTPOMED, 10 3HAXOATHCS
Ha TICPBUHHUX TIEPETSHKKAX XPOMOCOM, BIIXOIATh MIKPOTyOynM HazycTpid
HEHTPIOISIPHUM 1 TAKUM YUHOM (DOPMYETHCS BEPETEHO MOJILTY.

Anadaza. XpoMaTtuau TOMOJOTIYHHX XPOMOCOM PO3XOAATHCA 10 TOJIOCIB.
PyxaroTbcs 3 TOMOMOT010 MIKpOTYOYJ I MITOTUYHOTO BEPETEHA.
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Tenodaza. XpoMocomMu A0CITAIOTh TOJIIOCIB, YaCTKOBO JCKOHICHCYIOTHCS,
dbopMyeTbes siiepHa 0OOJOHKA 3 IIUCTEPH €HAOIUIa3MAaTHYHOI CITKH, MOSBISIOTHCS
saepus (iX yTBOPIOIOTH XPOMOCOMHU — <«OPraHi3aToOpH sIepelb», 1[0 MalOTh BTOPUHHI
HEPETSIKKH).

[urtokine3. Ilomin nmMTOmIa3Mu Ha Bl JOYIPHI KIITUHU BiAOYBa€ThCs IIO-
pI3HOMY B POCIMHHMX 1 TBapMHHUX KimiTHHaX. [locepenuHi TBapWHHOI KIITHHU
YTBOPIOETHCS TMEPETSHKKA, sIKa BPEIITI MEPEIIHYPOBYE KIITUHY Ha JB1 JM04ipHi. B
POCIIMHHUX KJIITUHAX TIPOPOCTAE 0COOIMBA IIACTUHKA — (DIIarMOIUIACT, IO BiIIIIISE
TOYipHI KIIITHHHU.

Po3pi3HsaoTh 3 TUIIHM MITO3Y:

1) cmoebyposuii, BHACTIIOK SKOTO YTBOPIOETHCS TpyIa OTHOPIMHUX KIITHH
(eHTEpOITUTH — eTiTeNiaabHI KJIITHHH CIIH30BOI KHIICYHHUKA);

2) acumempuunuii, TIPA SIKOMY YTBOPIOIOTHCS ABI Pi3HI KIITHHH (HAIpUKIAI,
IPHY MOJI1JI1 3UTOTH JKa0u);

3) mpancgopmamuenuti MiTo3 OCOOIHMBHA THM, IO OOMIBI JOYIpHI KIIITHHHU
3a3HAIOTh HE 00CPHEHUX 3MiH (CHITEIIH HIKIPH).

AMiTO03, a00 MpSIMUN MO KJIITUHH, HA BIAMIHY BiJI MITOTUYHOTO MPOTIKAE 3i
30epexkeHHs M iHTep(}a3HOro saApa: B HbOMY HE YTBOPIOIOTBCS XPOMOCOMH,
30epiraeTbcs saepie 1 saepHa oOosioHka. Ilpu amiTo3i 30inbIIEHE SIpO, HE
3MIHIOIOYHM CBO€ET CTPYKTYPH, AUINTHCA Ha JBi (00 Tpu) OLIBII Y¥ MEHII PIBHOMIpHI
YaCTUHU IUISIXOM TEPEITHYpPOBYBAaHHS, YTBOPEHHS TEPETOPOAKH, MOTIM BUHUKAE
MJ1a3MOTOMISI 1 YTBOPIOIOTHCS AB1 KIITHHH.

Po3pizHsoTh 3 THIIN aMiTO3Yy:

1 — TreHepaTHBHMII, CIIOCTEpIra€TbCcsi NpPU TMOAUIL  CHELiaTi30BaHUX
BHUCOKOKOJIOII-HUX KJIITHH,

2 — pEaKTHBHHH, CIIOCTEPIraeThCS NPU PI3HUX YIIKOKYROUUX Jisx (mist
PCHTTEHIBCHKMX IPOMEHIB) 1 MOPYIIEHHSX OOMIHHHMX IpoleciB (rojioayBaHHS,
HOPYILICHHS HYKJICTHOBOTrO OOMiHY, iHEpBallisl TKAHHH 1 1HIII);

3 — nmereHepatuBHa (Gopma amMiTO3y BHUHHMKAE Y CTapIlOYUX, JACTCHEPYHOUHX
KJIITUHAX.

KnmituaHui 1uk, abo >KUTTEBUN [UKIT KIITHHH, — 1€ TIep10/] ICHYBaHHS KIIITHHU
BiJT MOMEHTY ii YTBOPEHHSI HUISXOM IMOJAUTY MAaTEPUHCHKOI KIITHHHU JI0 BIACHOTO
nonity abo cmepti. Y CTOBOYypOBUX KIITHHAX OaraTOKIITHHHUX OpPTraHI3MiB
KUTTEBUW MK CKIAJAEThCS 3 UYOTUPHOX TMepiofiB: mpecuHternyHoro G1,
CUHTETUYHOTO S, mocrtcuHTeTnyHOro G2 i miTody M. VYV BHCOKOCHemiani30BaHUX
KIITUHAX Yy JKUTTEBOMY LMK BUAULIOTH e (Go-mepion. bionoriune 3HadeHHS
MITO3y TOJISiTa€ B TOYHOMY PO3MOALII XPOMOCOM MIXK JOYIPHIMU KIITHUHAaMH, IIO
3a0e3nedye yTBOPEHHS T€HETUYHO 1JICHTHMYHUX KIITHH. 3HAIOUM MEXaHI3M TOJLTY
KIITUH y OaraTOKIITUHHOMY OpraHi3mi, MOXHa 3pO3yMITH OCOOJMBOCTI HOTO
1HJIMB1AYaJIbHOTO PO3BUTKY Ta Mepediry 6ararboX 3aXBOPIOBaHb Y JIIOIMHHU.

Meiio3 31HCHIOETHCS NUISIXOM JIBOX KJITUHHHX IOIUIIB, TO3HAUYCHUX IU(ppamu
I11l, B pe3ynbrari SKUX OAEPKYETHCS YOTHUPH KIITHHHU, KOXKHA 13 SKUX MICTHUTh
ramjioigfHui Habip xpomMocoM. Melio3 BKITIOUa€e JBa MOAUH Ta 1HTep(a3zy MK HUMHU.
[lepuii oAl reTepoOTUITHUM, a00 PEeAYKIINHNN, 3HAYHO BIAPI3HAETHCS BIJl MITO3Y.
Hpyruii moaia exkBaiiiauii, a0 TOMEOTUITHUN MPOXOIUTh K MITO3, 1 BIAPI3HIETHCS
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BiJl HBOTO JIMIIIE 32 KIJIBKICTIO XpoMOcOM. JlJis iHTepda3u Mk [UMH IBOMA MOIIJIaMH
XapakTepHUM € Te, o B Hild BigOyBaerbes perumikaimis JHK (pexymmikaris
xpomocoMm). KoxxHuit 13 1BOX MOALIIB MEH03y Ma€e CBOT BiAMIHHOCTI.

[Tepmuii moais1 Meo3y —Mae Takl K CTall, K 1 MiTo3: npoda3za-1, meradaza-1,
anadaza-1, trenodaza-1. HalipaxmBimioro BiAMIHHICTIO TTpoda3u-1 Bia nmpodasu mpu
MITO31 € KOH'Forailis ToOMOJIOTIYHHUX XpOMOCOM 3 YTBOpEeHHsIM OiBasnieHTiB. KoH toraiis
— 1€ MPUKJIAIaHHS BiIMOBIAHUX JUISTHOK TOMOJIOTIYHUX XPOMOCOM TaKUM YHHOM, 1110
13 46 XpOMOCOM Y JIIOJIMHU YTBOPIOETHCS 23 O6iBaneHTH. Y npodasi-1 BuauIsIroTh Taki
5 craniii: 1) nmenToTeHa, KOJIM XPOMOCOMH MAalOTh BUTJISAI TOHKHUX HUTOK; 2)
3UrOT€Ha, Ha SKIH TOMOJIOTIYHI ~ XPOMOCOMH  PO3TAIlllOBYIOTHCA  IapamH,
KOH'TOTYIOUHCh T10 JIOBXKHHI 1 YTBOPIOIOYH OiBaJIeHTH (TYT XPOMOCOMH OOMIHIOIOTHCS
reHamu); 3) maxiTeHa — XPOMOCOMH TIIOTOBIIYIOTHCS, B MICISIX KOHTAaKTy
YTBOPIOIOTBCS CHUHANTOHEMHI KOMILIEKCH; 4) IUIUIOTEHA, XapakTepHa THM, IO
XpPOMaTUAM BIIIITOBXYIOTHCS OJIHA Bij OJIHOI, 30epirarouu 3B'S30K JIMIIE B MICIISIX
xia3Mm (mepexpecrtiB), 5) B AiakiHesi, Cripaizamis HOCUIIOETHCS, 3MEHIITYETHCS YHCIIO
xia3M, O61BaJIEHTH PO3MIIIYIOThCS 110 Tiepudepii sapa.

Meradaza-1 xapakTepHa TUM, 1110 O1BaJICHTH BUIIIMKOBYIOTHCS B €KBAaTOPIAJIbHIIN
IJIOMMHL 1 A0 HHUX 3 KOXHOI CTOPOHHM MIAXOIATh MIKPOTYOYJIHd MITOTHYHOTO
BEpPETEHA, a BiJl KOXKHOTO OlBaJICHTa B HAMPSAMKY J0 MOJIIOCIB BIAXOIATh [ICHTPOMEPHI
MikpoTyOynu. B anadasi Bijg KokHOro OiBajeHTa BIAXOAATH MO LIk d-xpoMocomi
1o nonociB. B Tenodasi-1 GpopmyroTbes nBa sapa JOUIpHIX KIITHH, sIKI MICTATH IO
23 dxpoMoCOMH B JTFOUHH.

Jlpyruii moais Merlo3y Mo CBOil CyTl HE BIJIPI3HAETHCS BiJl MITO3Y, JIUIIE MA€ Ty
BiJIMIHHICTB, I B TIOJIIJT BCTyNa€e KiituHa 3 23 dXpomMocomamu, TOJII K TPU MITO31
KJIITHHA, sSKa BCTymae y noaii, mae 46 dxpomocom. B pesynbraTi apyroro momaimy
Mei03y KO)KHA TOYipHS KIITHHA, OTpUMYE 110 23 dXpOoMOCOMHU.

Xix pooorn

3aaannst 1. PosrimsubTe npu manomy 1 cepeaabomy (10x, 40x) 30inbIneHH]
CBITJIOBOIO MIKPOCKOTIA TMOCTIMHUI MiKponpenapar 'MiTO3 y KIITHHAaX KOPIHIIA
uoym". IloTiMm posrasabTe Horo mnpu Benukomy (90x) 30iiblneHHI. 3HAHIITH
KJIITUHH, SK1 epeOyBaroTh B iHTepdasi 1 Ha pi3HUX (azax MITO3y.

InTepdasni pocnuHHI KIITUHA MAalOTh IPSIMOKYTHY GopMy. Y HUX J0Ope BUAHO
OBAJIbHE SAPO 3 UYITKO OKPECICHOIO SACPHOI0 OOOJOHKOK. Y HYKJIEOoIia3Mi
(kapiora3mi) y BUTIISAIAI TOHKHX HHUTOK a00 TPYAOYOK 3HAXOTUTHCS XPOMATHH, a
TaKOX OJIHE a00 JIBa SIAEPIIS.

VY mpodasi MiTo3y siAepls 3HUKaI0Th. XPOMOCOMH MOCTYIOBO CIIPali3yloThes 1
y BHIJISII KITyOKa pO3MIIIYIOThCS B LIEHTPI KINTHHHU (S1epHOT 000JIOHKH HEMAE).

Y wmetadazi xpomocomMu a00pe BHAHO. BOHU YMOPSJKOBAHO PO3MIIIEHI B
eKBaTOplabHIA TIUIOMMHI KIITHHU. KokHa XpoMocoMa CKIIQJIa€ThCsl 3 JIBOX
XpOMaTH/I.

B anadaszi mouipHi XpoMOCOMH PO3XOIATHCS 10 PI3HUX MOJIIOCIB KIITHUHH. Y
tenodasi B IEHTP1 KIITHHU TTourHae GopMyBaTucs neperopojaka. Ha mporuiiesxxHux
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MOJTIFOCaX KJIITHH BHJIHO KIYOKM 3 YacCTKOBO KOHACHCOBAaHUMH XPOMOCOMAaMH,
HABKOJIO SIKUX (POPMYIOThCS SIEpHI OOO0JIOHKH. Slnpa cTaroTh MOAIOHMMHU 10 szpa
BUXITHOT MaTepUHCHKOT KIITHHH. 3'SBISIOTHCS SAEPIsl. 3apuUCylTe y MPOTOKOII
iHTep(da3Hi KIITHHU Ta KIITHHH Ha PI3HUX CTamisx Mito3y (muB. momarok 2). Ha
PUCYHKY TIO3HauTe B iIHTEpda3i: saApo, MUTOIIa3My, XpOMaTHH; y npodasi, meradasi
Ta a”ada3l — XpoOMOCOMH; y Tenodasi — sapa JOYIpHIX KIITHH, TNEPEropoaKy B
[IUTOILIA3MI.

3aBaanna 2. PosrsHbTe mpu mpu Manomy 1 cepemnbomy (10x, 40x)
301IbIIEHH] CBITJIOBOTO MIKPOCKOIA MOCTIHHI MIKpOIpenapaTH Ma3ka KpOBi JIOJUHH
1 ’kabu, HEpPBOBY KJIITHHY CCAaBI[IB. 3BEPHITh yBary Ha OCOOJMBOCTI OyJOBH IUX
KIIITUH, 30Kpema (GopMy, BIACYTHICTH a00 HasBHICTH S/pa, OPIEHTOBHI PO3MIPH.
3ragaiite, M0 Il KJIITHHA HAJIEXATh JO BHCOKO CIHEIIaII30BaHMUX, 1 HE 34aTHI 10
noxainy. IlepekoHaiiTecs, 1m0 Ha nMpenapaTax HeMae KIITHH, SK1 JUIAThCS. 3apucyiTe
B IPOTOKOJII E€PUTPOLUTH Ta JIEUKOUUTH JIOAMHUA 1 €PUTPOLUTH >XKabu, HEPBOBY
KIITHHY ccaBis. Ha pucyHKax mo3HayTe: a) IUTOIUIa3My KIITHH, O) SApO B
epUTPOIMTAX >Ka0M 1 HEPBOBUX KJIITHHAX TBAPUH. 3a3HAYTE, YUM MOKE 3aBEPIIUTHCS
KUTTEBUM LUKI [IUX KIITHH.

3aBaanns 3. [Ipurotyiite TUMYacOBUM mpenapaT KOpiHIiB uoOyi. [lonepeaHro
3apikcoBani B 75 % cnupTi mpopocTKH LUOYJi, MOMICTITH Y CKJISHKY 3 BOJOIO.
[Tomimytoun, mouekaiiTecs OIyCKaHHS KOPIHIIB Ha JHO (B pe3ynbraTi Ii€i
IpOIeypy CIHUPT Y TKAaHWHAX KOPIHINB 3MIIIyeThCS BOJOK0). KopiHI BUIMITE i3
CKJISTHKM, JIETKO MPOCYIIITh Ha (iIbTpyBaJbHOMY IMamepli Ta MOMICTITh iX Y
dapdopoBuii TUTENL 3 aleToapceiHoBHM OapBHHKOM ((papOa TOBHHHA TOKPHTH
KopiHIi). Turens Harpiiite 10 KUMIHHSA 3 TOCTYIOBHM OXOJODKCHHSM HOTO IIij
kpuiikor. HarpiBanusa npoBoapte 2-3 pa3u. [Ipu BUKUIIaHHI, HEOOXIAHO J0JIaBaTH
areroapceid. Y mporeci ¢apOyBaHHsS JOCSATAEThCA Mallepallisl KIITHH. 3BapeHUi
KOpIHEIlb BUHMITh 3 OapBHHUKA 1 IMOMICTITh Ha MPEIMETHE CKJIO, JIe30M OpUTBHU
BIZIOKpEMTE Bijl HLOTO TEMHO 3adapOoBaHuil KiHUMK (moBxuHOW0 2-3 MM). HaHeciTh
Ha HBOTO KpAIUIIO ameTroapceiHy i TMOKpUHTE MOKPUBHUM CKENbIIEM. 3BEpXy Ha
npernapar MOKJIaIiTh KiJlbka CMY>KOK (iTbTPYBAILHOTO TANIEPY 1, MPUTPUMYIOUH Kpai
MOKPUBHOTO CKEJBIlS, KPYTOBUMH PyXaMH PYUKH MpernmapyBabHOT TOJKH HATHCHITH
HAa HBOTO — BHACIIJOK I[bOTO KIITHHHM pO3XOAAThCS B MoHomap. Ha Bpamo
MPUTOTOBJICHOMY TIpermapaTi, HE IOBMHHO OyTH MyXHUPIB MOBITPs, KIITHHH
MEPHUCHCTEMU MAIOTh PIBHOMIPHO PO3MOAUIMTUCS B MOHOIIAP, XpPOMOCOMHU MOBHHHI
Oyt uyiTko 3adapboBani. 3a momomororo o0'ektuBa 40x 3HaHITE MeTadazHy
IUTACTUHKY, MApaXyHTe YUCIO XPOMOCOM, PO3TISHBTE X MOP(OIIOTIIO.
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10 11 12 13

Puc.1. Cxema MiTO3y:

1 —1HTep(1)a3a 2-5 —Hpocba:;a T1JT 9ac SIKOi CIIOCTEPITa€ThCs MMOCTYIIOBE
CKOPOYCHHS 1 KOHASHCAIisI XpoMOCcOM (KOXKHA 3 HAX CKJIAJa€ThCs 3 JIBOX
xpoMaTtuia); 6—7 —mpomeTadasa; HIOUNHAETHCS YTBOPIOBAHHS BepeTeHa 1
3HUKaHHA siepHoi o0oonky; 8—9 —meradaza; 10— anadaza; 11-13— trenodasa.
[HenTpomepa 300pakeHa y BUTIISIAI CBITIOTO KPY»KEUKa B KOXKHINA XPOMOCOMI.

3aBaanns 4. BcTaHOBITh MITOTUYHUHN 1HAEKC y MEPUCHCTEMI KOPIHLS U0y
Ha TpurotroBiieHoMy Tpernepati. Kopucryrouuch 00 exktuBom 40X  J10CTIIITH
npubau3Ho 100 kimituH. Po3ristHbTe 1 migpaxyiiTe KIITHHU Ha cTaaisx npodasu (I1),
metadasu (M), anmadasu (A), tenodasu (T) i intepdasu (I). Jaui 3aHecith y
TaOIHULIIO.

Ilome KinbkicTrh KIITHH HA cTagil
30py IT M A T I Bceboro
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Jani migcymyite 1 Bupaxyire mitotnanui iHaekc (Iy B %) mis mepucucreMu
KOPIHIIS [0y 32 OPMYJIOHO:
(IM+M+A+T) - 100

BCLOI'0 KJIITHH

3aBaanHns 5. 3anoBHITH TaOmuio <«llopiBHsAJIBHA XapaKTEPUCTUKA MITO3Y 1
MEN03y»

Taoauusa 1.

Mito3 Meiios

3po0iTh BUCHOBKH.

BaBIlaHHﬂ AJId CAMOKOHTPOJII0

[Ilo Take KIITHHHUN ITOJI1LI?

Sxi € BUIU penpoayKIlli KIIITHHA?

B yomy nonsirae cyTb MiTO3y?

Sk mpoxoauTh MATOTOBKA O MITO3Y?

o Take inTepdaza?

SIk1 cTamil BKIIFOYAE MITOTUYHUNA MO KIIITUHU?
ki nporiecH BiTOYBaIOTHCS y CTAAISAX MITO3Y?
[Ilo Take MUTOKIHE3?

SIki € UM MiTO3Y?

10 1o Take eHgopenpoAyKiis (€HIOMITO3, HOJITCHIsN)?
11.Ywuwm Biapi3HAETHCS MITO3 BiJl ME€ii03y?

©CoNohkwhE
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JIABOPATOPHA POBOTA Ne 5

O3HAVIOMJIEHHSA 3 ®OPMAMM BAKTEPIN. BATOTOBJIEHHS
MIKPOBIOJIOI'TYHUX ITPEITAPATIB

Mera: 3acBoiTH mpaBuiia poOOTH 3 YUCTUMHU KYJIbTypaMH MIKPOOPTaHI3MIB,
HABYUTHCS BUTOTOBJISTH MIKPOCKOMIUHI MpemapaTd “po3aaBiieHa Kparis,
“BimOutok” Ta (apOoBaHui mpemapar’ 3 PI3HUX OIOJOTIYHUX MaTepialiB,
03HAaMOMHTHCH 3 PI3HOBUJIAMH CHEPUUHUX, MATMYKOTOMIOHMX 1 HUTYACTUX OaKTepii.

Martepiaan ii ob0aagHaHHSA. MIKPOCKOIHM, MPEIMETHI Ta TOKPHUBHI CKEIbII,
yarku [leTpi, TepMocTat, YUCTI KyJIbTYpHU TUTICEHEBUX TPUOIB, JTIKAPCHKUX IPIKIKIB
1 MOJIOYHO-KHCJIUX OakTepiil, 010JI0T14HI PiIIUHM.

TEOPETHUYHI BIIOMOCTI

VY naGopaTopHMX YMOBaxX MIKPOOPTaHIi3MHU BHUPOINYIOTh Ha TBEPAUX 1 PIAKUX
KUBWIBHUX CEPEOBHUIIAX, SIKI PO3JIUBAIOTh Y MPOOIPKH, KOJO0M yu yamku [lerpi.
[Tocyn 1 moKMBHE CepeOBUIIE MONEPEAHbO CTEPHIIIZYIOTh. llepeHeceHHsT KIITHH
MIKPOOpPTaHi3MiB Ha CTEpUJIbHE CEPEOBUIIE HA3WBAIOTh MOCIBOM, Y 1HOKYJIAIIIEHO,
K€ 3IUCHIOITh Y CHEIIaJIbHO BIJIBEACHUX MPHUMINIEHHIX — Ookcax. bokc — 1ie
HEBEJMKa 130JbOBaHAa KiMHATa B MPHUMIIIEHHI MIiKpOOi1oJOriyHOi Jaboparopii,
po3aisiieHa Ha ABl 4acTUHU. B ocHOBHE poOoue mpuMileHHSI OOKCY 3aXOMATh yepes3
TaMOyp, KW Ma€ PO3CYBHI JABEpi, IO BUKIIOYAE PI3KE MEPEMIMICHHS TMOBITPS 1
3aHECEHHS 330BHI CTOPOHHBOI Mikpoduiopu. OOnmagHaHHS OOKCY CKIIAIA€ThCSA 3i
CTOJIa 3 BOTHETPUBKOIO MMOBEPXHEIO, IO JIETKO MUETHCS, KpiCia, Ta30BOr0 MajJbHUKA 1
OaxkTepuUUAHOI JaMnu. Y OOKCl 3pydHO Matu mady, 1e 30epiratoTbcs HeOOX1H1 AJis
pobotu mpeametru. Bce oOmamHaHHS OOKCy, CTid, MAJOTY MEPIOAUYHO MHIOThH
ne3iHpikyrounM po3urHoM. Ilepen po6oTor0 OGOKC ONMPOMIHIOIOTH OAKTEPUIUMIHOIO
namrioro yrnpoaox 20 — 30xs.

IIpu poGOTI 3 YKCTOI KYJIBTYpPOK BaXKIWBO HE JOMYCTUTH ii 3a0pyTHEHHS
IHIIMMHA MIKpoopraHizMamMu. YacTo 4HMCTI KyJbTYypH MIKPOOPraHi3MiB MIATPUMYIOTh
Ha TBEpPJAUX CEpeloBUILAX y MpoOIpKax, AKI 3aKpuTI BaTHUMHU Kopkamu. Kopku
MEePEeNIKOKAI0Th MPOHUKHEHHIO B HHUX MikpoopraHi3MmiB 3 moBiTps. [llo6 He
3apa3UTU YUCTI KYJIbTYpH CTOPOHHIMH MIKpPOOpraHi3MaMu, MpH BHUTOTOBJICHHI
mpemnapariB 1 mepeciBax HEOOXiTHO JOTPUMYBATUCS MTEBHUX MPABUI POOOTH 3 HUMH

1. 3ananuTy ra3oBUil NajlbHUK.

2. IIpo6ipKy 3 KyIbTypOIO B3SITH B JIIBY PYKY Tak, 1100 OyJI0 BHUIHO MOBEPXHIO
CepeOBHINA 3 HATLOTOM MIKPOOPIaHi3MiB.

3.V mpaBy pyKy B3ATH OaKTEpIONOTIUHY METII0 1 MPOXKAPUTH i1 y BEpXHIN
YaCTHUHI NOJMyM’ 51 TallbHUKA. MeTalleBy 4acTHHY TpUMaya MOBUIHHO MPOHECTH Yepes
MOJIyM' s IBa — TPH pa3u.

4.He BuIlycKaroud NETI, MI3UHIIEM 1 O€3IMEHHMM MNaJbIIMU TIPaBOi PYKH
OPUTUCHYTU BaTHUM KOPOK JI0 JTOJIOH1, BUTATHYTH MOT0 3 MPOOIPKHU 1 TPUMATH TaK, HE
TOPKAIOUYMCh HABKOJIMIIHIX MPEIMETIB.
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5. Kpaii BiakpuToi mpobipKu MPOHECTH Yepe3 MOTyM' s MaTbHHUKA.

6. YBecTu B npoOiIpKy CTEPUIIbHY METII0, OXOJIOJUTH ii, TOPKAIOUUCH IMOBEPXHI
arapy, a OTIM B3STH IETJICI0 HEBEJIUKY KIJIbKICTh MIKPOOHOT MacH.

7. llluiiky npoOipku 1 BaTHUH KOPOK OJIHOYACHO IIPOBECTH YEpe3 BEPXHIO
YaCTHHY MOJIYM' I MAJIbHUKA 1 3aKPUTH IPOOIPKY KOPKOM.

8. [Ipo6ipky MoOCTaBUTH y INTAaTUB, a BiAIOpaHy meTieio OakTepiiHy Macy
BUKOPHCTATH JJIs BATOTOBJICHHS ITpemapaTy abo MociBy.

9. 3anumiku OakTepiil Ha METJ1 CIATUTH B MOJIYM 1 MaTbHUKA.

bakTepii — me pi3HOMaHITHA 1 [JyXe TMONIMPEHa B TMPUPOII Tpyma
MiKpoopraHi3miB. Po3mipu ix konuBaroTbes B Mexkax 0,5-10mkm. Kiituau 611b110CTI
OakTepiii MarOTh chepuuHy, UUIIHAPUYHY YU 3BUBUCTY (hopmy. Kpim Toro, icCHYIOTh
rajmy3ucTi Ta HUTYacTi Oakrtepii; Oakrepii, sKi YTBOPIOKOTH MPOCTEKH (BHUPOCTH);
OakTepil y BHUIVIAII 3aMKHEHOTO YW HE3aMKHEHOrO KoJia (TOpOiau), MpaBUIIbHOT
(GhopMHU IECTUKYTHOI 31pKH, TPUKYTHO1 UM MIPSIMOKYTHOT ()OPMU TOIIO.

dopma KIITHHH MPOKAPIOTIB BU3HAYAETHCS KOPCTKOIO (PHTiIHO0) KIIITHHHOIO
CTIHKOIO, aji¢ y JesAKMX OakTepili KIITHHHA CTiHKa ejacTH4yHa (CIipOXeTH,
MikcoOakTepii, (aekcibakTepii) 4u 30BCiM BiacyTHs (Mikoriasmu i L-popmn).

bakrtepii cdepuunoi Gopmu — KOkM — MarTh ¢GOpMy NpaBUIBHOI KyIIi.
Benmnunna kokiB konuBaeTbes B Mmexax 1,2-5 mkm. IlepeBakHo 116 Hepyxomi
MOOJMHOKI KOKH, sKi He yTBOpIowoTh eHzpocrop (Micrococcus lysodeikticus, M.
radiodurans). Koku 3matHi yTBOpIOBAaTH Pi3HI yrpymyBaHHS KIiTHH (puc. 1):
nurutokokn — moaBiiHI koku (Diplococcus pneumoniae, Neisseria gonorrhoeae,
Neisseria meningitidis); TeTpakoku — moe gHaHHS YOTHPHOX KOKiB (Tetracoccus casal,
T. mycodermatis, Pediococcus acidilactici); cTpenTokokd — JIAHITIOKKH 3 KOKIB
(Streptococcus lactis, S cremoris, S mutatis, S. pyoges); ctadiJIoKOKH — CKyITIeHHS
KOKiB y BUIJIsai rpoH BuHorpany (Staphylococcus albus, S. aureus); capumban —
naketu 3 8, 16, 32 1.1. kokiB (Sarcina ureae, S ventriculi).

Mixkpo- (94 MOHO-} KoK JIBnnokoRE

i 1
—

CTpenToKOKH: TeTpakoxu:

Capuusu: CradU1oKOKH:

Puc. 1.CxemaTuune 300paxeHHs yrpyIlyBaHb KJIITHH KOKiB.

Haiib1y1p111 yKCIeHHO 1 PI3HOMAHITHOK TPYIOI0 OakTepiil € Majau4KomnoaioHi
(ummiHapuuHi) GopMH, pO3MIPH SKHUX — JOBXKHHA 1 IIMPHUHA — KOJIMBAIOTHCS Y PI3HUX
BuiB. [TanuukonoiOHI 6akTepii, Kl YyTBOPIOIOTH €HA0CIOPH, HA3UBAIOTh OallMJIaMH
(Bacillus subtilis, B. brevis, Clostridium pasteurianum, C. tetani) He 3pmatai 10
CTIIOPOYTBOPEHHS Majinyku Ha3uBaroTh Oakrepisimu (Escherichia coli, Pseudomonas
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denitrificans, Acetobacter aceti). CnopoyTBopeHHs y 6akTepiii — crocid nepeHeceHHs
HECIIPUATIMBUX 30BHIIIHIX YMOB. Y KJIIITHHI Oalujl YTBOPIOETHCS TUIBKU OJIHA CIIOpA.
Po3pi3Hs0Th TpH BUIM CLIOPOYTBOPEHHS (puc. 2)

DalmnApHUH: e

IJIOCTPATIATHHHI:

IIeKTPRIIANILHAN;

Puc. 2. Buan ciopoyTBOpeHHs y OaKTepi.

baktepii 1 Oamuiy MOXYTh YTBOPIOBATH YIPYIyBaHHS KIITHH Yy BUIVISIAIL
aumiodakTepid  (mumiobarmi) 1 crpentoOakTepii  (cTpernrodanmi). Y ASSKUX
OakTepil JAHIFOXKKH OJHAKOBHUX KJIITHH BKPHUTI CIIUIBHOK OOOJIOHKOIO (ITIXBOIO) i
yrBOpiotoTh Tpuxom (Thiotryx nivea, Beggiatoa alba, B. gigantea).

[TanmuukonomiOHI  OakTepii AESAKUX POJIB  MOXYTh 3JIeTKa Tajly3UTHUCS
(Artrobacter  globiforrnis, Corynebacterium glutamicum, Propionibacterium
freudenreichii), a meskux — HaBiTH yTBOPIOBATH CIA00PO3BUHEHHUN MILIENii, SKHH 3
4acoM pO3MANAEThC HA MaTUYKonoMioHi i chepuuni pparmentu (Nocardia rugosa,
Mycobactermm |uteum, M. tuberculosis), abo po3BUHEHHH pO3TaTyKEHUH
HecenToBaHMU Minenii (Streptomyces griseus, S, aureofaciens, Actinomyces lividans,
A. albus). YactuHa Minenir0o aKTHHOMIIIETIB 3aHYPIOETBCA y CyOCTpar, dYacTHHA
HiJHIMAETbCd HAJa CcyOCcTparoMm, YTBOPIOIOYM CIHOPOHOCHI TipH, Ha SKUX
PO3BUBAIOTHCS €K30TEHHI CIIOPH.

3BUBUCTI OaKTepii, 3aJI€KHO B1Jl CTYIEHS 3BUBUCTOCTI, OAUISIIOTh HA BIOPIOHU —
Burayti y Burisaai komu mamndku (Vibrio cholerae, Bdellovibrio bacteriovorus),
cripuiayd — OakTepii, 10 YTBOPIOIOTH OAWH 4M Jekiabka 3aButkiB (Rhodospirillum
rubrum, Spirillum volutans, Thiospira winogradskyi). Cmipoxetu (Treponema
pallidum, Leptospira dentium) yTBoproloTh Oarato 3aBUTKIB 1 MeTedb, aje ix
3BUBUCTa (hopmMa OOyMOBII€HA BIJACYTHICTIO JXOPCTKOi CTIHKH 1 cCHenupiYHIM
XapaKkTepOM PYXY.

Hespuuaiini ¢gopmu Oaktepiii MOpP(OIOriYHO pPI3HOMAHITHI: TOPOIAaJbHI,
31pKOnoI10H1, KaHATOMOA10H1, TyOepoinanbpHi, 4epBONoAiOHI Ta iH.

Jns BusHaueHHa Qopmu OakTepid, 3AaTHOCTI iX JO CHOPOYTBOPEHHS,
PYXJIMBOCTI, TOTYIOTH iX kMBIl uM (hiKCOBaH1 penapaTH.

Xix poooru
3aBaanns 1. BurotoBre, po3risHbTE Ta 3apUCyHTE Mpemapar «po3aaBicHa

kparis». KynbTypu 1iicHeBOro rpuba 3 BOJOKOH BaTH Ta 3abapBieHi (DiKCOBaHI
npenapaTy 3 KUCJIOTO MOJIOKa a00 HaIbOTY 3YyOiB.
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BuroroBjieHHs1 KMBOro mpenapary ~pos3gasieHa kpamias . [Ipenapat
“po3naBieHa Kparmii® ~BHKOPUCTOBYIOTH JUIsl BCTAaHOBJEHHS (opMU KIIITUH
MIKPOOPTaHi3MiB, iXHIX pO3MIpPIB 1 B3aEMHOIO PO3MIIICHHS, 37aTHOCTI [0
CIIOPOYTBOPEHHsI 1 pyxJjuBocTi. TexHIKa NPUTOTYBaHHS IIpernapary ' po3aaBicHa
Kparisa® Taka:

1. Ha gucTe nmpeaMeTHE CKIIO HAHECTH KPAILUTIO BOIM.

2. IIpoxkapeHoro Ta OXOJO/KEHOIO METJICH0 B3SATHU JOCIIKYBAaHUM Martepian 1
PO3IOAUTUTH HOTO PIBHOMIPHO (pEeCyCIIeH3yBaTH) B Kparuli BOIH.

3. Ha kpamtto cycrneHsii mokjiacTd 4ucTe MOKPUBHE CKIIO TaK, MO0 IMiJ HUM HE
Oyno myxupiiB moBiTps. Haaiuimok piiiHu BIATATHYTH CMY>KKOIO (DUTBTPYBaJIbHOTO
namnepy.

4.PosrassHytn mpemapar mnpu  30imbmenHi 8x 1 40x. Skmo mnpemapar
PO3TISAAIOTh B IMEpPCIHINA CHUCTEMI, HA TIOKPUBHE CKJIO HAHOCSTh KPAaIUIO KEAPOBOI
OJIi1 YM TJIIEPUHY.

3aBaannsi 2. BurotoBTe, po3riIsHBbTE Ta 3apucyiTe (apOboBaHW mMpemnapar
KYJbTYPH MOJIOYHO-KUCIUX OaKTepii.

Burorosienns ¢apooBanoro mpenapary. ®dikcoBani ¢apOoBaHiI mpenapaTu
BUKOPUCTOBYIOTh  JJIi  BHUSBIICHHS  JESKUX MOP(]OJIOriyHUX  OCOOJMBOCTEM,
KUIBKICHOTO OOpaxyHKy MIKPOOPraHi3MiB, a TaKOX IS TEPeBIpKH YHCTOTH
KynbTypu. Lli mpenapatu 3py4Hi THM, IO MOKYTh 30epiratucs Tpuamuii uac. Ixue
BUTOTOBJICHHSI OXOILTIOE TaKl €Tal: BUTOTOBJICHHS Ma3Ka, BUCYIITyBaHHS, (hiKCAIlio 1
dbapOyBaHHS.

1.Ha cepeauHy 4YHCTOTO 3HEXHUPEHOTO CYXOTO IMPEIMETHOrO CKja 3a
JOTIOMOTOI0 CKJISIHOT TAJIMYKU YH TMINETKOI0 HAHECTH KPAaIlIio BOJIH.

2. [IpodiamboBaHOO METJICH0 YM TIIETKO BHECTM B HeEl JOCIHIKYBaHY
KyJIBTYpY GaKTepiil i po3moimuTy piBHOMIpHO Ha mromti 1 — 4cm>.

3. [IpenapaT BUCYLIUTH, TPUMAIOYHU CKJIO BUCOKO HAJl TA30BUM MaJIbHUKOM.

4. TIpoectu TepMmiuHy (ikcaliio mnpenapary, TOOTO BOUTH MIKpOOpPraHi3MH 1
3a0€3NeUnTH iXHE MPUIUINIAHHS 10 MOBEpXHi ckia. JlJis 1bOro CKIO 3 MpernapaTom
IPOBECTH TPUUI Uepe3 BEPXHIO YACTUHY MOJIYM’ s MaJbHUKA.

5. [IpoBecTn xiMiuHy (pikcarlito, i 4Oro BUCYIIEHI MICIS TEPMIYHOI (ikcari
npenapaTi 00poOIs0Th eTaHoJaoM yH cymimo HikidopoBa, uu arieTOHOM.

6. [IpenapaT mepeHecTH Ha MiJCTaBKy BAaHHOYKH Ta PIBHOMIPHO PO3MOALTUTH
OapBHUK TO Bciii moBepxHi Ma3ka (pykcuH, MeTwiaeHOBUH cuHiii). dapOyBartu
npenapatr GyKCHHOM TpoTaroM 1 — 2XB., METHJIEHOBOIO CHHBKOIO — 3 — 5xB, micis
yoro (apOy 31uTH, IpemnapaT 100pe MPOMUTH JUCTHIILOBAHOIO BOJIOIO 3 IPOMHUBAYA.

7.Ilicns QapOyBaHHs, CKJIO 3 KpaiB MPOTEPTH CEPBETKOI Ta BHUCYUIUTH
npenapaT. Hanectu Ha cyxuil mpemapaT Kparuilo KeApoBOi OJili 4K TIIIEPHUHY 1
po3risAaTH mpemnapat mija MikpockornoM (00’ ektur 90x).
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3aBaanns 3. PosrisiHbTe 1 3apUCyiTE TOTOBI MpenapaTd KysiICTHUX OakTepiil i
JTUILJIOKOKIB.

3aBaanns 4. BurotoBte 3a0apBieH1 QYKCHHOM IpernapaTty 3 YUCTOI KyJIbTypH
Sarcina flava. Po3risHbTe i MiKpOCKOIIOM 1 3apHCYITE.

3aBaanns 5. BurotoBre 3a0apBieHi GYKCMHOM MperapaTtu 3 YUCTUX KYJIbTYP
Escherichia coli i Bacillus subtilis. Po3rnsubTe i MikpockonoM i 3apucyire.

3aBaanna 6. PosrnsHbTe 1 3apucyiiTe rOTOBI MpenapaTd CHipwi 1 HUTYACTHX
OaKTepii.

3po0iTh BUCHOBKH.

H

© N O

3aBaaHHA 1J151 CAMOKOHTPOJIIO

OxapakTepu3yiiTe OCHOBHI CHOCOOM BHUTOTOBJICHHS THMYacOBHX 1
MOCTIMHUX TperapariB.

Ha3Bith ocHOBHI hopMu GakTepiil.

Axi Tunu yrpynyBaHb GOpMYyIOTh CPepHyHi, MAIMYKONO/II0HI Ta HUTYACTI
OakTtepii?

3a AKUMH KpUTEpIsIMU KIacU(DiKyIOTh MaluuKonoi0H1 Oaktepii? HaemiTh
MIPUKIIAIH.

SIki BU 3Ha€Te BUAM CIIOPOYTBOPEHHA y OaKkTepiin?

JlaiiTe XapakTepuUCTUKY KOKOBUM MIKpOOPTaHi3MaM.

Ha3BiTh npeacTaBHUKIB 3BUBUCTUX OaKTEpIii.

Sxi MeTonu 3a0apBlieHHS] BUKOPUCTOBYIOTh JJIsl BUBHAYEHHS MOP(OIOTIYHOT
XapaKTEPUCTHKU OAKTEPi.
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JIABOPATOPHA POBOTA Ne 6
AHAJII3 MIKPO®JIOPH ITIOBITPA

Meta: o3HalOMHTHCS 3 METOJAMH aHami3y MiKpodaopu TOBITpS Ta il
PI3HOMAaHITHICTIO, HABUMTHCS] BU3HAYATHU 3araJibHE MIKpOOHE 3a0pyTHEHHSI TOBITPSI.

Marepiaamn i oOjgagHaHHs: OIHOKYyJSpHA Jyma, NpPEeIMETHI Ta MOKPUBHI
CKEJIBIIS, TOTOBI HMBWIBHI cepenoBuia (MITA), gamku Iletpi, cyxoxapoBa mada,
aBTOKJIaB, TEPMOCTAT, MiKPOCKOIIH.

TEOPETHUYHI BITIOMOCTI

[ToBiTpst € cepenoBUIEM, HECHPUATIMBUM IS ICHYBaHHS 1 PO3BUTKY
MikpoopraHi3miB. [loTparmisioun B MOBITps, BereTaTuBHI (HOPMHU IMIBUAKO THHYTH
BHACJIIJIOK BUCHUXaHHS, JIi COHSYHMX IPOMEHIB 1 HECTayl >XUBUJIbHUX PEYOBUH.
Cepen MIKpOOpPTaHi3MiB, sIKI HalyacTillle MOXXKHA BUSIBUTH Y IOBITPi, — CIIOPOHOCHI
oaktepii poxis Bacillus, Clostridium, nBinpoBi rpuOH, sAKi HAHOUIBLI CTIWKI 0
BHCHXaHHS, a TaKOX IMICMEHTOBaHI OakTepii poxiB Micrococcus, Sarcina, Serratia,
K1 CTIMKI a0 1ii y’apTpadiosieTOBUX MPOMEHIB. MIKpOOpraHi3aMu y TOBITPS
MOTPAIUISIOTH, TOJIOBHO, 13 TTUJIOM IPYHTY.

Y DOBITpl 3aKpUTUX TMPUMIIICHb BUSBIAIOTH OakTepii, sIKI BUIUISIOTHCS 31
CIM30BUX BEPXHIX NUXATBHUX NUIAXIB JIIOJAWHHU TPU YXaHHI, Kalni, po3MoBi. Bix
XBOPUX Yy TMOBITPS BUIUISIOTBCSA MOPST 3 YMOBHO-TIATOTEHHHMH OpTaHI3MamH
(cTraginokokamu, CTPENTOKOKAMH) MATOTEHHI MIKpOOM (Te€MOJITHYHI CTPENTOKOKH,
Oaktepii TuTEpUTY, KAILIIOKY, MiKOOaKTepil TyOepKyIb03y Ta iHIII).

[Ipn JoCHiPKEHHI TOBITPS 3aKPUTUX MPHUMINIEHb BAXJIMBUM € METOJ]
BJIOBJIIOBAHHSI MIKPOOPTAaHI3MIB 3 TMOBITps. 3aJIE)KHO BIJ LBOTO PO3PI3HAIOTH
CeIMMEHTAIliliHI, (UIbTpaliiiHl Ta acmipaiiiiHi METOAW IOCIIKeHHS MoBITps. B
OCHOBI BCIX METOJIB € OJHAKOBHI MPUHIMI MiApaxyHKy OakTepiii. BBaxarTs, 110
KO)kHa OakTtepis, sKa TMOTpamuja Ha arapu3oBaHE TIOKMBHE CEPEIOBHIIIE,
PO3MHOXYETHCS, YTBOPIOIOYH KOJIOHIIO, SIKYy MOKHa MO0QYUTH HEO30POEHUM OKOM.
3a KUIBKICTIO TpaXxOBaHUX KOJIOHIM OOYMCIIOIOTH KIJIBKICTh OaKTepiid, BIOBICHUX
IIpU aHai31 MOBITPA.

MeTon BJIOBJIWBAHHA OakTepiii MNOBITPA PpiAUHAMHM  HAJEXKUTH [0
¢binpTpaniiinux Meroni. [leBHuit 00'eM MOBITPA MPOAYBAIOTh Yepe3 BU3HAUCHUI
0o0’em pimuHu (cTepuibHa Bojaa, Oydep, piake mokmBHE cepenoswmie). Ilo 1 abo
0,1 mn wiel piguHM BHUCIBalOTh y dyamiku Ilerpi Ha arapu3oBaHe MOKHUBHE
cepenouie. Yamku iHKYyOylOTh y TepMmocTati. Yepe3 MeBHMI yac MiIPaxoBYIOTh
KUIBKICTh KOJIOHIM, IO BHpPOCIM Ha 4amkaxX. Ilpu 0OYMCIIEHHI KIUJIBKOCTI
MIKPOOPTaHi3MiB y TOBITP1 BPaXOBYIOTh 00’ €M pIIMHU-TIOTIIMHAYA Ta 00’ €M MOBITPS,
sIKE TIPOUIIIIO Yepe3 PiAuHY.

Acnipaniiinnii metox 3 BukopuctanHsM anapatra KporoBa. Kouctpykiris
anapara KpoToBa 3acHOBaHa Ha MPHHIIMII yJApHOI Aii CTpyMEHs MOBIiTps. Amapar
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CKJIAIA€ThCS 3 TPHOX YACTHUH: By3Ja AJsl BiAOOpPY MpoO MOBITPs, MIKDOMaHOMETpa Ta
eJIEKTPOMOTOpa. AmapaT MOKe MpoIyckaTy Bif 2510 5071 moBITPs Ha XBUIHUHY.

“3acisiHi MOBITpsAM” 4Yallkk 1HKYOylOTh y TepMmocTari. Yepe3 meBHHH dac
MIPaxOBYIOTh KUIBKICTh KOJIOHIM, IO BHPOCIHM Ha HUX. Pe3ynbpTaTd aHamizy
BHPA@XAIOTh HayacTile MiKpOOHHM UHCIOM — KLIBKICTIO MikpoopraHismiB y 1 m°
MOBITPA.

Metoa ocamxennss Koxa Hanexuts 10 cemumMeHTaiiiHux. Lleit meTonm mae
MO>KJTUBICTh BUABIATH Jnie 35 — 60%Mikpo0iB MOBITPS 1 TOMY OPIEHTOBHO OI[IHUTH
YUCTOTY MOBITps. [IpuHIMI MeTOMy moJsAraE B TOMY, IIO MIKPOOPTaHi3MHU MOBITPS
JAOCTIKYBAaHOTO TPUMIIIEHHS BOAHOYAC 3 MUJIOM OCADKYIOTHCS Ha TOBEPXHIO
noXuBHOTO arapy B wammmi [lerpi. Yac ocamkeHHS 3aleXuTh BiJ 3a0pyaHEHOCTI
noBITps. “3acisHi MOBITPSAM~ YaIKA 1HKYOYIOTH Y TepMOCTaTi, a yepe3 2 — 3 AHi
M1paxoBYIOTh KUTbKICTh KOJIOHIN Ha HUX.

PozpaxyHku MikpoOHOTO Yrciia BUKOHYIOTH 32 (hopMyinor0 OMeIsTHCHKOTO:

= _Nx5x 10
B t X 7tr®

1€ X — KiIbKicTh MikpoopraHismis y 1 m> mositps;

N —KUIbKICTh KOJIOHIM MIKpOOPTaHi3MiB, Ikl BUpOC/H Ha yarii [leTpi,

t —yac ocamKeHHs, XB.;

Tr? — IUIOIIA YaIIKK [Tetpi, oM

51 10" — koedirienTH s MepepaxyHKy KilmbKocTi MikpoopraHismis y 1 m°.

JUis  BHU3HAUEHHS 3araJbHOrO MIKpOOHOTO 3a0pyAHEHHS MpPOOM MOBITPS
“BuciBators” Ha MIIA. Jlng BusBACHHS Yy TOBITPI JAPDKIKIB Ta IBUICH
BUKOPHUCTOBYIOTh  cycio-arap. IlaroreHHi MIKpOOpPTaHi3MH  BHSIBIISIIOTH  Ha
BIIMOBITHUX TU(EPEHIIIHHO-TIarHOCTUYHNX JKUBWJIBHUX CEPEIOBHUINAX, 30KpeMa,
TeMOJIITHYHI CTPENTOKOKH Ta CTap1JIOKOKH — Ha KPOB' THOMY arapi.

Od¢imiiHnX cTaHAAPTIB YHUCTOTH IMOBITPSI HE PO3pPOOJICHO, ajie MPUUHATO Taki
MOKA3HUKH OL[IHKU CTYIIEHS MIKpOOHOT0 3a0pyaHEHHs mpuMiieHs (1ab.1):

Taoauua 1
Ucio Mikpooprauismis y 1 m> moBiTpst
Or1iaka JIiTHIM mepiof 3uUMOBHI IEPi0]1T
YUCTOTH
MOBITPsL Bceworo ['emomiTuyHi Bceworo ['emomiTuyHi
MIKpOOpraHi3miB| 0OakrTepii | MIKpOOpraHi3MiB OakTepii
Yucre <1500 <16 <4500 < 36
3abpynHene > 2500 > 35 > 7000 > 124

Oco6MBOCTI  POCTY  MIKpPOOPTaHi3MiB  Ha  TBEpPAUX  CEPEAOBHIIAX
XapaKTepU3yITh CYKYITHICTIO KYJIbTYpaJbHUX O3HAK. O3HaKH, SIKi MPOSBIISIOTHCS
IpU PO3BUTKY KYJIBTYp MIKPOOPTaHi3MiB Ha KUBUJIILHUX CEPEIOBHUIIAX, HA3UBAIOTHCS
KyJbTYpaJbHUMH. [0 HUX HaJeXaTh. XapakTep POCTY Ha Pi3HUX (TBEPIUX, PiIKUX)
KUBUJIBHHUX CEPEOBHINAX, TUI KOJIOHIT, 3/1aTHICTh A0 PO3PIIKEHHS KeJIaTHHY Ta iH.
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I3 KynapTypanbHHX O3HaK MIKPOOPraHi3MiB, HaAWOUIbII CYTTEBUM € OynoBa
kojoHiM. KosoHii — e BUIMMI HEO30pOEHHM OKOM Ha IIOBEpXHI cyOcTpary
CYKYITHOCTI BEJIMKO1 KUIBKOCTI KJIITUH MIKPOOPTaHI3MiB OJHOTO 1 TOTO X BU]TY.

Cnopu 4 OKpeMi KJIITHHU MIKPOOIB, MOTPAIUISIOUM MIPU MOCIBI HA MIEBHE MICIIC
TBEPAOTO CyOCTpaTy, HE MOXYTh, SK Y pIOAKOMY, PO3MOAUIATACA y BCHOMY
CEpeNIOBHINI, a MPOPOCTAIOTh Ta PO3MHOXKYIOTHCS Ha OJHOMY 1 TOMY K MIiCIIi,
YTBOPIOIOYH KOJIOHII.

[Tpu 0O6paxyHKy MOCIBIB MPUMHITO ONMUCYBAaTH BUPOCII Ha Yalikax KojoHii. L{ei
OIHC BENETHhCS 3a MEBHOIO cxeMolo. Tak, KOonoHii OakTepiil ONUCYIOTh, BIAMIYAIOUU
TaKi O3HaKU:

1. Po3mip (kosoHis Benuka — Outbme 10 mm y miametpi, cepents — 1 — 10mwm,
ApiOHA, TOYKOBAa — MeHIIE 1 MM).

2. IIpodine (BUMyKIHiA, KOHYCOTIOAI0HMH, TUIOCKHUH, KPAaTEPOIIONiOHHIA TOIIIO).

3.Kpaii  (piBHuHi, JomareBWi, XBHJISCTHH, 3yOuacTuii, OaXpOMOBHH,

becToHUaCTHH).

4.TloBepxus  (rmaaka,  Oyrpucra,  CKJajdacTa,  3MOpIIKyBara, 3
KOHIICHTPUYHUMHU KPYTaMH, paialibHO TOCMYTrOBaHa).

5. Koumip.

6. biuck 1 mpo3opicTh.
7. Koncucrenmist (tictormomiOHa, rycra, CIM3HCTa, TArydYa, pijaka, KIieHka).
BusnauaioTh, TOpKarOYuCs KOJIOHIT METIIEHO.

Xix poéoru

3agnanns 1. Ilposenite 00miK MIKpOGIOPH TOBITPS PIZHUX NPUMIIIEHB
HABUYAJILHOTO KOPITYCY (PaKyIbTETY.

3akjagaHHA Q0CTaiay

PosnnaBnenuit MITA crepunbHo po3nutu B yamiku Ilerpi. Ilicns 3acturanas
CepeZIoBHUIIA YalllKU BIAKPUTU Yy AOCIIKyBaHOMY mnpuminieHHi Ha 10 xB. Yamiku
MiAMCATH 1 OCTABHTH B TepMOCTaT 3 Temmeparyporo 30°C.

3aBaannsa 2. CknafiTe MJICYMKOBY TaOJUII0 TPO CTYMiHb 3a0pyIHEHHS
MIKpPOOpTaHi3aMaMH Pi3HUX NPUMIIIEHb. 3p00ITh BUCHOBKH PO YUCTOTY MPUMIILICHb 1
MO>KJTUBI IPUYUHH 1X 3a0pyAHEHHSI MIKPOOpPTraHi3MaMHu.

AmnaJi3 gociainy

OO6uucaiTh MiIKpOOHE YnCcI0 3a popMynor0 OMENSIHCHKOTO, ISl YOTO OpaxyinTe
KUTBKICTh KOJIOHIH, IO BUPOCIM HA Yamkax (o0 He MOMUIMTUCS TPH IMiIPaXyHKY,
KO’KHY KOJIOHIIO BiIMITHTE 3 JIHA YAIIKK MapKEpOM II0 CKIIy) Ta 3aMipsiiTe AiameTp
Yalmkd 3a J0NOMOror JiHidkd. OIMiHITH SAKICHUM ckiag OakTepiil MOBITPA
JOCTIDKYBaHUX MpUMilieHb. Pe3ynbTaTu 3aHEeCiTh B TAOJIHUIIIO:
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Taoauusa 2

JlocmiKyBaHe Kizpkicts
Ne N MIKpOOpPTaHi3MiB Hopwma BucHoBOK
OPUMILICHHS 3 .
y 1 M~ nioBiTpsI
1
2
3
4

3aBgannss 3. Po3rnsHbTE KOJOHII  MIKpOOpTaHi3MiB 3 MOBITPS i
OIHOKYJISIPHOIO JIYIIOIO Ta OXapaKTepU3yHTe 1X 3a KyJIbTypaJIbHUMH O3HAKAMHU.

3aBaanns 4. BurotoBTe aBa mpemnapaTd ‘po3gaBiieHa Kparuislk 3 BHOpaHUX
BaMH KOJIOH1M MIKpPOOPTaHi3MiB, 1110 BUPOCIIM HA Yalllll, Ta 3apUCYUTE iX.

3po0iTh BUCHOBKH.

NookrwhE

BaBHaHHﬂ AJId CAMOKOHTPOJII0

Oxapakrepusyite MiKpoQIopy MOBITPSI.

Ha3BiTh mOKa3HUKM CaHITAPHO-TIT1EHIYHOTO CTaHy MOBITPSI.
OxappakTepu3ylTe METOIM aHaII3y MIKPO(IOpH TTOBITPA.

Onumite popmyny OMENSTHCBKOTO.

Ha3Bith npuuriHu 3a0pyAHEHHS MOBITPS.

Ski 3aXBOPIOBaHHS OB’ sI3aH1 13 3a0pyHEHHSIM JIFOJUHU?

UuM  BIAPI3HIETBCA 3WMOBMM 1 JITHIA Mepiogd 3a  KUIBKICTIO
MIKpOOpTaHi3miB noBiTps? [1osICHITH MpUYKHH.
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JIABOPATOPHA POBOTA Ne 7-8

JTOCIIKEHHSI BAKTEPIAJIBHOI 3ABPYIHEHOCTI JESIKMX
YACTHH TLJIA JIIOIUHHA

Meta: o3HaHOMUTHUCS 3 TIAXO0JAaMH JIJIsl aHATI3y MIKpO(hIOpHU OpraHi3My JIFOIMHU
Ta i1 piI3HOMaHITHICTIO.

Martepiaan i oGJagHaHHA. TOTOBI >KMBWIbHI ceperopuma (MITA), gamiku
[Tetpi, cyxoxkapoBa mada, aBTOKJIAB, TEPMOCTAT, CHUPTIBKA, OAKTEPIOIOTIUHI METIi,
CKaJIbITe, UTi(hOBaHI CKEBIIS.

TEOPETHUYHI BIIOMOCTI

HopmanbsHa mikpodiopa (aBTodiiopa) — 1e CyKyIHICTH MIKPOOpPraHi3MiB, SIKi
MOCTIHHO 3HAXOIATHCS B OpraHi3mi 310poBoi sroauHu. Bona chopmyBanacs B
IpoIIeCl €BOJIIOIIT 1 3acessie MIKipy, CIM30B1 0OOJOHKH, a TaKOXK MOPOKHUHM TiJa,
SIK1 CTIOJTYy4YarOThCS 3 HABKOJIUIIHIM CEPEIOBUIIIEM. [i maca craHoBUTH OJIM3BKO 2,5-3
kr. Jlo cknany aBTrodopu Bxoauth 6au3bko 500 BuaiB Oaktepiit, 50 BUIIB BipyCiB,
20 BU11B HAUTIPOCTIIITHUX.

BHyTpiliHe cepeoBuIIe JHOACEKOr0 OpraHizMy (Kpos, JiMda, CHIHHHOMO3KOBA
pinvHAa Ta iH.), SIK IPABHJIO, HE MICTHTh MIKpOOpPTaHi3MiB. Ajie OCTaHHIM 4acoM OyIio
JOBEJICHO, 10 TKAaHMHH OpraHi3My 3acelieHl MEepCUCTYIOUHMH Bipycamu, sKi
BUJIUJISIIOTHCS 3 MOJIOKOM, CJIMHOKO, MOKPOTHHHSIM, TTOTOM, C€YEI0, BUTTOPOKHEHHSIMH.

HopmanbHy Mmikpoduopy TI0IMHM NOAUIAIOTH Ha JBI TPYyNH: OOJIraTHY
HOpMaJIbHY MiKpO(JIOpy — aBTOXTOHHY, a00 pe3uneHTHy (Bix jiar. residens o, mo
3aJMINAETBCS HA MicIi), crnenudiyHy [Uis TEeBHUX OIOTOmIB opradizmy, i
(bakyIbTaTUBHY — TpPaH3UTOPHY (Bix JaT. transitus —mpoXoJKeHHs), 3aHECEHY 3
IHIIMX OI10TOMIB JAaHOIO OpraHi3My (aJ0XTOHHY) a00 i3 30BHIIIHBOIO CEPEIOBHIIA
(3aHOCHY).

KinpkicHuii 1 BUAOBUN CKJIaJ, HOPMaJIbHOI MIKpOQJIOpH Ma€ 1HAUBIIyaIbHY
CTaOlIBHICTh 1 3aJIeKUTh BiJ BIKY JIOJMHHM, CTaTi, OCOOJUBOCTEM XapuyBaHHS,
MIKPOQJIOPH  HABKOJHUIITHBOI'O  CEPEJIOBUINA, CAHITAPHO-TIME€HIYHUX HABUYOK,
B)KUBAHHS MPOTUMIKPOOHMX JIIKYBaJIbHUX IpENapaTiB.

B omgnakoBux emiTomax pi3HHMX JIIOJIEH 3HAXOMSITHCS OJIHAKOBI MIKpoOW, aje
OyBarOTh JesiKi po301KHOCTI. MikpoOH JIErKO MmepeaaroThesl BiA OAHIET JIOIUHUA 0
1HIIO1, TOMY CIIOCTEpIraeTbcsi OOMIH MIKPO(IOPOIO B 3aKPUTHX KOJEKTHBAX MIKLM,
OUTSYMX CaJOUKIB, Ka3apM, JiKapeHb. BUBUEHHS 1HAMBIAYyanbHOI MIKpodopu Mae
BEJIMKE 3HAYCHHS JUIs (POpMYBaHHS CKJIATy eKcneauiii (reorpadiqHux, KOCMIYHHX),
eKiMa)x<y MiJJBOJHUX YOBHIB TOIIIO.

OO6MIH HOpPMAaJIBLHOIO MIKPOQIIOPOIO MIXK JIFOABMHU 1HOA1 OyBae HeOe3MeuHnM, 00
MIKpOOH, HEMaToreHH1 sl OJHIET 0COOU, MOXKYTh OYyTH YMOBHO-TIATOTC€HHUMU ISl
1HIIIOA.

JluTrHa, 1110 PO3BUBAETHCS B YTPOO1 3710pOBOi MaTepi, CTepuiIbHa. AJie BXKe i
Yyac TMOJIOriB BOHA KOHTaMiHyeTbcs (Bix Jjar. contaminatio — moTopkaHH:)
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BariHaJIbHOIO Mikpodioporo wmatepi. Ilicas HapomkeHHS oOpra”izM JTUTHHH
IPOJIOBXKYE 3aceNsaTucs MIKpohJIopow BiJg Marepi, MEIUYHOTO TEPCOHAIY,
HaBKOJIMITHBOTO ~ cepenoBuiia. DopMmyBaHHS  Mikpodiopu AUTHHU  Maibke
3aKiHIYETHCSI MMPOTATOM IEPIIOTO TIKHS JKUTTA. 3 BIKOM BOHA 3MIHIOETHCS, ajie B
3araJibHUX PUCax JIUIIAETHCS MOCTIHHOIO.

3aJIe’)KHO BijJl YMOB ICHYBaHHS B OpraHi3Mi JIOAUHU (POPMYIOTBCS Pi3HI acorriarii

MIKpPOOpPraHi3MiB.
MikpoopraHi3mu, siKi 3HaXOASATHCSA B OpraHi3Mi 3/I0pOBOi JTIOAUHU 1 (I)OpMyIOTB
roro HOPMaJIbHY M1Kp0(1)n0py, — 1€ pe3yslbTaT MPUCTOCYBAHHS MIKpPO- 1

MaKpOOPTaHi3MiB Y IPOLECI €BOJIOLINHOTO PO3BUTKY.

3HayHl KUIBKOCTI MIKPOOPTaHi3MiB BHSBISIOTHCS Ha PI3HUX IUISHKAX IIKIipH,
0CO0JIMBO HAa BKPUTUX BOJIOCCSAM. PO3BHUTOK MIKpOOpraHizmiB BiJOYBa€ThCs TaM 3a
paxyHOK BIAMEpIMX KJIITHUH eMmiepMicy, BUIUICHb CaJlbHUX 1 MOTOBUX 3aJI03.
[lepeBakaroTh Ha IIKIpl JIIOJWHU TpaMIO3UTHBHI Oaktepii poxis Saphylococcus,
Micrococcus, Propionibacterium, Corynebacterium, Brevibacterium, Adnetohakter.

Ha cnu3oBili poTOBOi MOPOKHWHU TAaKOXK € CHPUATIUBI YMOBU JJISI POCTY
MIKpPOOPTaHi3MiB. CJIMHA, B sKIM HasgBHI (QEepMEHTH, aMIHOKHUCIOTH, OLIKH,
BYIJICBO/IM, HEOPTaHIUYHI PEYOBUHH, 3a0e31euye po3BUTOK 0s13bk0 160 BHAIB pI3HUX
MikpoopraHi3miB. [TocTiiHUMEU "MeIIKaHIIIMU POTOBOI MOPOKHUHU € CTPENTOKOKH:
Streptococcus saliverius ( moBepxHs IIIK S3KMK) Ta S, MUtans, KU CIPUYHHSIE Kapiec
3y0iB.

VY mopoXHUHI HOCA 310pPOBOI JIFOJWHU KUTBKICTh MIKPOOPTaHi3MiB HE3HAUYHA! il
CJIM30Ba MPOAYKY€E PEYOBHHMU OAaKTEPUIMAHOI A1l — MyUUH Ta JizonuH. [locTiiiHo y
HOCOBI MOPO’KHUHI BUSABIIAIOTh MIKPOKOKH, CTa(PIIIOKOKH, TPaMHETaTUBHI OaKTepii.

Pi3HOMaHITHOIO € MIKpOQIOpa UUTYHKOBO-KHIIKOBOTO TPAKTy JIOJUHU —
oinpme 260 BUAIB MIKpOOPraHi3MiB, cepell SKUX MepeBa)kaloTh aHaepoOHI (opmu
(bakrepii poxie Bifidobacterium, Bacteroides), 3nmauno wmeHie (HaKyJIbTaTUBHO
aHaepoOHMX OakTepii (JTAKTOOALMIH, CHTEPOKOKH, OakTepii KOM-rpymnu). Y pi3HUX
YaCTHHAX IITYHKOBO-KHIIIKOBOTO TPAKTy 3/I0POBOI JIIOJWHU BUSBISIOTH PIi3HY
KUIBKICTh MIKPOOPTaHi3MiB. HaMEHINY — Yy LUIYHKY, JBaHAAIMTUNAIIN 1 TOHKIN
KHIIKaX, HAHOLIbIy — y TOBCTOMY KHIIKIBHHUKY (Y JOpOCIIOl JIIOJUHU IXHs Olomaca
CcTaHOBUTH 1,5Kr).

[TopyiieHHsT BUIOBOTO CKJIaTy HOPMAaJbHOI MIKpO(IOpW JIOAMHHU 3a PI3HHUX
yMOB (3aXBOPIOBaHHS, HEMPABUIbHE BUKOPUCTAHHS aHTHOIOTHKIB TOIIO) MPU3BOIUTH
no aucbakrepiody (mucbiody) i, sSK pe3ynbTar, — J0 YCKIAJAHEHb THUITY AMCIIEINCII,
TOKCUKO1H(EKIIli, KaTapiB, MHEBMOHIi, KaH/[17031B TOIIO.

Xin podoru

3aBaanns 1. /{75 3akinaaku 10CTiTy TOTPUMYHTECH TaKOi MTOCTIAOBHOCTI JiH:

1. Crepuwibauit MITA posnutu y yaniku Iletpi. [licns 3acTuranns cepeioBuiina
YallKy 13 30BHIIIHBOT CTOPOHU PO3JILTUTH MAPKEPOM HAa YOTHPHU CEKTOPH.

2. Ha mepuuii cekTop MOKJIACTU JAEKIJIbKa BOJIOCMH 3 TOJIOBU, HA APYIHi
MITPUXOM BHUCISTH HAIT 3 KyTHIX 3Yy0iB, B3SITUH NPOCTEPUII30BAaHUM
3a3faneriap cipHukoM. Ha TpeTbomy cekTopi 3poOUTH BIIOUTOK OY1b-SIKOTO
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HaJIbL1 HEMUTOI PYKHU.

3. Ilotim goOpe MOMUTH PYKH MHUJIOM, BUTEPTU UYHUCTUM PYIIHUKOM 1 UM
CaMUM MaybIeM 3pO0UTH BiIOUTOK y YETBEPTOMY CEKTOPI.

4. Yamku minucaTy 1 MOCTaBUTH B TepMoOcTart npu temmneparypi 37°C.

3aBaanns 2. BizyaibHO OIIIHUTH PO3BUTOK MIKPOOPTaHi3MiB Y PI3HUX CEKTOpax

Yalikd, TOPIBHATH KUIBKICTh KOJIOHIM, IO BHUPOCIU Yy TPEThOMY-YETBEPTOMY
cekTopax (BiAOMTKHM MabIiB HEMUTOI 1 YUCTOI PYK). 3 KOJIOHIH, SIKi IEPEeBaXKAIOTh Y
TOMY YM 1HIIOMY CEKTOpax YallKd, BUTOTOBUTU 3a0apBiieHl (yKCHHOM (pikcoBaHi
mpemapaTd 1 pO3IJISIHYTH iX B IMEpCIHHIA cHUCTeMi MIKpOCKOMA. 3aMalioBaTH
JOCTIIKEH1 00’ EKTH.

3aBaannsa 3. CTepmIIbHOIO METiIer0 00 CIPHUKOM B3ATH HAJIT 13 3y0iB Ta A3MKa

1 BUTOTOBHTH 3 I[bOTO MaTepiajly HeraTuBHUM mpenapaT y S5%-HOMYy BOJHOMY
PO34YHHI KOHTO-pOTY. Po3risHyTH #oro mig o0'ektuBoM 40x.

3aBaannst 4. 3anoBHATH TaOuuI0 «OCHOBHI OakTepiajbHI 3aXBOPHOBAHHS

JIFOAUHM>> .

3aXBOPHOBaHHS

Hasga Cumnromn 30yaHuk IIpoginakruka

3po0iTh BUCHOBKH.

arhwpPRE

3aBaaHHA V151 CAMOKOHTPOJIIO

Sxi rpynu 6akTepiit popMyIOTh HOpMAIIbHY MIKpPO(hIIOpY.

o Take aBTOXTOHHA MiKpOohIopa?

JlaiiTe XapaKTepUCTUKY aTOXTOHHOI MiKpO(hIOpH.

Ha3BiTh npeacTaBHUKIB MIKpPOOPTaHi3MiB, 110 3HAXOAATHCS Ha IIKIP1 JIIOJUHH.
Sxi ¢dakTopu BIUIMBAIOTh HA MOPYLIEHHS BHAOBOTO CKJIaAy HOPMajIbHOI
MIKpOQIOPH JTIOANHH.

6. Mikpodmopa TpaBHOTO TPAKTY JIFOIUHHU.

~

SIKi TOXWMBHI CEpelOBHUINIA BUKOPHUCTOBYIOTh JUII BHU3HAYCHHS CTaHY
MIKPOQIIOPH JTHOIUHH.
Ha3BiTh npeacTaBHUKIB MATOT€HHOI MIKPOGIOpH JIFOAUHHU.
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JIABOPATOPHA POBOTA Ne 9-10
AHAJII3 MIKPO®JIOPH BO/IN

Meta: BUBYEHHS METOAIB  MIKpOOIOJOTIYHOTO  JOCHTIDKEHHS  OO0'€KTIB
30BHIIIHBOTO CEPEOBUINA, OBOJIOJIHHSI METOJUKaMHu 3a00py Marepiairy, IOCIBY,
00J1IKy pe3yJIbTaTiB MPU CaHITAPHO-MIKPOO10JIOTTHHOMY KOHTPOJI1 BOJIH.

Martepiaan i o6aaxHaHHs: TOTOBI *»XUBWIbHI cepenosumia (Eifikmana, Enmo,
MIITA), wamkum Ilerpi, d¢uakonu, cyxoxapoBa 1mada, aBTOKIAB, TEPMOCTAT,
CHUPTIBKA, 0AKTEPIOJIOTIUHI METJI1, 3pa3Ku BOJIOMPOBIIHOI Ta MiHEPaIbHOI BOAM.

TEOPETHUYHI BIIOMOCTI

Mikpoduiopa BoIu OIUIAETHCS HA BIACHY (aBTOXTOHHY) 1 BUIMAKOBY (3aHOCHY).
Jo moctiiiHMX OakTepiii HajleKaTh AaKTUHOMIIIETH, MIKPOKOKH, TICEBIOMOHA/IH,
CIIIPOXETH, HeMaToreHHi BiOpioHH. I3 Mopcbkoi BOauM MNpUOEPEKHUX  30H
CHUCTEMaTUYHO BHCIBAIOThCS BIOpIOHH, SKI CHOPUYMHSIOTH Y JIFOJAEH TocTpi
racCTPOEHTEPUTH BiJl BYKMBAHHS MaJIOCOJIEHOT MOPCHKOI prOU, KPEBETOK, M1JIii.

Cxnan MikpohIopu BOIM Ta KUTBKICTh MIKPOOPTaHI3MIB Y PI3HUX BOJHUX JKEpernax
HEOJHAKOBUH. YHCeIbHICTh MIKPOOPTaHi3MiB Yy BOJII 3aJISKUTh Bl BMICTY OpPTaHIYHUX
PEYOBHH, IMBHIKOCTI TeUii BOAM, TEMIEpaTypyu HABKOJMIIHHLOTO CEPEIOBHUINA, MTOPU
POKY, pO3TaIlyBaHHS 1 3a0pYAHEHOCTI BOJONMH.

CrymiHb 3acelneHOCTI BOAM MIKPOOpraHi3MaMH BHPaXarOTh CAMpoOOHICTIO —
CYKYTHICTIO XMBHX OpPraHi3MiB, sIKi JKUBYTh y BOAAX 1 MICTSTh 3HAYHY KIJIbKICTb
TBapUHHUX a00 POCIMHHUX pEIITOK. BUAUIAIOTH YOTUPH 30HM CanpOOHOCTI:
noJiicaripoOHy, Me30canpoOHy, OJIirocanpoOHy 1 KaTacarnpoOHy.

[TonicannpoObHa 30Ha MICTUTHh 10 KIJIBKOX MIJBHOHIB MIKpoOiB B 1 cM> BOIM i
BEJIMKY KUIBKICTh JIETKO3aCBOIOBAHMX OpPraHIYHMX CIONyK. Boma y il 30H1 JIyxe
3a0pyaHeHa. Mikpo0ioJoriyHi mpoliecu BiI0yBalOThCsS Maiyke B aHAaepOOHUX yMOBaXx i
CYIPOBOIKYIOTBCSI BUJIUICHHSIM METaHy, MEpKallTaHiB, aMiaKy, CipkoBoaHIO. Boma y
11/ 30H1 MICTUTh 0arato KMIIKOBOI MAJIMYKU 1 aHAePOOHUX OAKTEPIH, SIK1 3yMOBIIIOIOTh
MPOLIECH THUTTS 1 OpOAIHHS.

VY me3ocarpoOHii 30HI MEHIIUN BMICT OpraHIYHUX pedyoBUH. Lle 30Ha momipHOTO
3a0pyaHeHHS. Y Hil BiIOyBarOThCS MPOIECH MiHEpasTi3amii, a TaKOK OKHUCHEHHS Ta
HiTpudikauii. 3aranpHa YHCENBHICTH MiKpoOpraHizMiB B 1 cM> BomM i€l 30HH He
nepeBuInye 1 MiH KITITHH.

OmirocanmpoOHa 30Ha XapaKTepHa JJIsl YMCTO1 BOAM. Y I 30H1 BIFCYTHS KUIIIKOBA
naJMyka 1 3HIKEHA 3arajbHa KiIbKICTh MIKPOOPTaHI3MIB JI0 JEKIJIBKOX JECATKIB a00
COTEHb MIKpOOHUX KIITHH B 1 oM’ BOAU. Y BOJ1 OJIrocanpoOHO1 30HU BiJI0YBatOTHCS
IPOLIECH OKUCHEHHS HITPUTIB Ta 3aJ1i3a.

KaracanpoOHa 30Ha — 11¢ 30Ha aye 4ucToi Boau (OCOOIMBO B OCIHHBO-3MMOBHI
epiof), po3TallloBaHa IajeKo BiJl HACEJICHUX MyHKTIB Ta OCperiB.

bineme sk 70% noBepxHi Hamoi MaHETH MOKpUTI BogamMu CBITOBOTO OKEaHy, B
SKUX momupeHi Oakrepii poaie Pseudomonas, Bacterium, Vibrio, Micrococcus,
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Sarcina, Mycobacterium, Actinomyces, Proactinomyces ma Opixcooci poodis
Torulopsis, Rhodotorula, Sporobolomyces i Debaryomyces.

TunoBuMu TIpeCTaBHUKAMU BOJHOI MIKpO(MIOPH € 3eJieHl 1 MypIypHI OakTepii,
3aji300akTepii, a Takoxk Oaktepii poais Pseudomonas, Bacillus, Chromobacterium,
Flovobacterium, Caulobacter, SpirillumTa is.

Y npicHOBOAHMX BOJOMMAax IHTEHCHMBHO PO3BUBAIOTHCS I1aHOOAKTEpli pOJiB
Soirulina, Anabaena, Synechcystis Ta iH. MacoBuii iXHiii PO3BUTOK Yy MPHUPOIHHUX
YMOBaXx BHUKJIMKA€ 010JI0T14HE 3a0pyAHEHHS BOIH, SIKE 3TyOHO BIUIMBA€E HA €KOCUCTEMY
BOJIOMM: 3MIHIOIOTbCS Koiip, pH, B'SI3KiCTH BOJM, 3amax 1 MPO30PICTh, 3'SIBISIOTHCA
TOKCHHU ¥ ajepreHu. 30Kpema, TOKCHYHI BIAacTHBOCTI BusBieHi y Microcyclis
aeruginosa, Anabaena flosaquae, Oscillatoria aquarhii. 3a paxyHOK iHTEHCUBHOTO
pocTy miaHoGakTepiii Giomaca sSKuX B Micisx "usitinusa" csrae 40 — 50kr/M°, y Boxi
3HaYHO 3MEHIIYETHCS BMICT KuCHIO. Lle mpu3BoauTe a0 3arubeni pulu Ta 1HIINX
ripoOIOHTIB.

VY mpicCHOBOJHMX BOJOHMMAxX, OKpIM OaKTepidd, BUSBJICHI BOJOPOCTI, APIAKIKI,
TUTiCEHEB1 TpUOH, HAUTTPOCTIILII.

VY comnonii Bojai MOPiB, 03€p, OKEaHIB, MIHEPAJIbHUX JIPKEpPEJ )KUBYTh COJICIIFOOH1
Mikpoopranizmu (rao0akrepii, rajsokoku). I3 mpuOepekHOi 30HM IMOTPAIUIE IPH
CIOKMBAHHI B 1Ky 0arato MajioCOJIbHOI pUOM, HEIOCTAaTHBO TEPMIYHO OOpPOOJICHUX
KPEBETOK 1 MiJIiil.

JIisi  OILIHKK  CaHITAPHO-TITIEHIYHOTO CTaHy BOJOWM 3aCTOCOBYIOTH Pl
MOKA3HUKIB, 30KpeMa. MIKpOOHE YMCIO — KUIBKICTh KOJIOHIHM, SIKI BUPOCTAIOTh Ha
gamm Iletpi 3 M'sico-menToHHMM arapoM i3 1 cM° Bomu mpH Temmeparypi 37°C
YIponoBx 24 TOIMH, KONIi-TUTp — HAiMEHIIMH 06'eM BOXM B CM’, Y SIKOMY
BUSIBJIIETHCS KAIIIKOBA IMAIMYKA, KOJI-1HIEKC — KUIBKICTh KJIITHH KAIIKOBOI ITATNYKH
Blem’ BOJIU.

[TutHa BOJa, sIKa TIOJAETHCS IEHTPATI30BAHO TOCIIOAAPCHKO-TUTHUMHU CHCTEMaMHU
BOJIOTIOCTAYaHHsI Ta  BUKOPHUCTOBYETbCA M TEXHIYHHMX, TOCHOJAPCHKHUX,
KOMYHaJIbHUX TOTPeO, MOTped Y MUTTI MMOBUHHA BIJIMOBIIATH BUMOTaM CTaHAApTy. 3a
0aKTepioJIOTTYHUMH TOKAa3HUKAaMHU Yy BOJII, 11O MOJAETHCS y BOJOMPOBIAHY MEPEKY
3aranbHa KiIbKICTh MIKpOOPraHi3MiB B 1 cM° Hepo3GaBIeHOI BOAM HE IIOBHUHHA
nepesumyBatd 100 kmiTHH, KOJi-TUTp mnoBuHeH Oytu He wMeHme sk 300,
KOJI-1HJeKC — He Outbine Ak 3. [ BOAM 3 KOJOASA31B MIKpOOHE YHCIIO CKIaaae
300 — 40QmituH B 1 cM, komi-tutp He meHmie sk 100.

[3 MeTor0 MOMIMNIIeHHS! SKOCTI MUTHOI BOAM 3a OAKTEPIONIOTIYHHMHU IMOKA3HUKAMU
MPOBOJIATH 11 3HE3apaxKyBaHHs. Ha cboronHi HailOLIbII PO3MOBCIOPKEHUMH METOIAMU €
XJIOPYBaHHSI, 030HYBaHHS 1 ONPOMIHEHHS YJIbTPaghioIeTOBUMH IPOMEHSIMHU.

Xix podotu

3aaaunns 1. [IpoBeniTe anatiz Mikpodiopu Boid OpOIUIBLHUM METOIOM.

BusnaueHHs: MikpoOHOTO 4ucia BOJOMPOBIAHOT BOJAU. Y JIBl CTEPUJIBHI YaIlIKU
[TeTpi BHECTH CTEPHIIBHOIO MINETKO 1Mo 1 My mociimkyBaHoi mpodu Boau. B kKoxHY
Yalky 3T 15 MJT po3IIaBieHoro i oxosokeHoro 10 45 C M’ sco-nenToHHOTO
arapy (MITA). OOepexHO, JErKMMH KpPYyrOBHMH pyXaMH B 3aKPHUTIH dYalllii

46



nepeMimard il BMICT. 3alJUIINTH YallKM B TOPU30HTAIBHOMY TMOJOXKEHHI [0
3aCTUTaHHS arapy, Iicis 4oro MnoMicTuTH B Tepmoctar npu 37 C Ha 24 roauHu.
Ilicns KyapTHBYBaHHS B TEPMOCTATI TMiApaxyBaTH 3arajibHy KUIBKICTh KOJIOHIH,
BUBECTU CEPEHIN MOKA3HMK 1 MOPIBHIATH 3 HOPMATUBAMHU MIKPOOHOT'O 3a0pyTHEHHS
BO/JIN.

BusnaueHHs KOJII-TUTPY BOAOMPOBIAHOT BOAU. Y TpHu (PJIaKOHU 1 TpU NMPOOIPKHU 3
KOHIICHTPOBaHUM cepefoumieM ElfkmMana Ta Tpu TpoOipku 3 PO3BEACHUM
cepenosuieM Eitkmana 3aciatu 333 mut gocnimkyBaHoi Boau. [licns iHkyOarii npu
42 - 43 T ynponosxk 24 ronuH, 3poOUTH TiepeciB mpod BOJH, B IKUX € TOMYTHIHHS,
a TaKOXX Ta30yTBOPEHHS B IMOIUIaBKaxX, Ha ceKTopH B vamii [leTpi 3 cepemoBuiiem
Enpo. [licna xynbTUBYBaHHS Ha cepefoBHINl EHIO BpaxyBaTu HAasBHICTh YEPBOHUX
KOJIOHIA 3 MeTajJeBUM OJHMCKOM, 3pOOMTH MIKPOCKOMII0 Ma3KiB 13 LUX KOJIOHIH,
BUSIBUTH TPAMHETATUBHI MaJW4YKkd. Taki KOJIOHII TepeBIpsAIOTh HAa OKCHAA3y
(okcuaa3HUR TeCT: 4YaCTHHY KOJIOHII IIEPEeHOCATh Ha (UIBTPYBaJbHUK Marlip,
IPOCOYCHUM PEaKTUBOM JUMETWI-N-peHineHaiaminHoM 1 a-HadTomom. Ilpu
MO3UTHUBHIN MPOO1 KOJIIP KOJIOHII 3MIHIOETHCS B CHHBO-(P10JI€TOBHI, TpoOa MOBUHHA
OyTH Big'emHO0. BpaxyBatu "no3utBHI 00'emu”, T00TO, Ti, B IKUX BUABICHO E.coli.
Ha ocHOB1 oTpuMaHMX JaHUX 3pOOMTH BUCHOBOK PO BIAMOBITHICTH JTOCTIHKYBaHOT
npoOu BOJIW BUMOTraM CTaHaapTiB (3a Tadir. 1).

Ta6oauus 1.
Mikpo6ioJioriuni MOKa3HHKH 0e3MeK: MUTHOI BOIH
Ne HaiimenyBaHHSI TOKa3HUKIB OnuHut BuMipy Hopmatusu
1 | Ywucno Gakrepiii B 1 CM° BOJIH, 110 KononiiyrBoproroul onuHuili | He Oljblie
JOCTI JIDKY€EThCS (Mikpooprasismu)/em® 100*
(3MY) KYO/em®
2 | Ywucno Gakrepiii rpynu kuikoBux | KomoniiyrBoprorodl ogunwuii | He Olibie 3**
nannyok (koJii opMHUX MiKPOOp- (Mikpooprasizmu)/om®
raHi3miB) B 1am® Boau, mo KYO/m®

nocaipkyerbes (inaexc BI'KIT)

3 |Yumcno TepmocTabinpHux KukoBuX | KomoniiyrBoprotoul oguauni | BiacytHicts

nanmndok ((pexampaux Kompopm - | (Mixpoopramizmu)/100cm®
ingexc ®K) B 100cm® Boaw, mo 1o- KYO/100cMm®
CJTl JKY€ThCS
4 Yucio maToreHHuX MiKpo- KomnowniiyrBoprotoul onuuuili | BigcyTHicTs
oprasi3miB B 1am® Boau, o (MiKpOOpFaHiSMI/I)/I[M3
JOCTI JDKYEThCS KYO/nm®
5 | Yucno xomidaris y 1am° Boau, 1o basmkoyTBOproroui BincyrtHicTb
JOCTI JIDKYEThCS omuauLi/ I
BYO/nm®
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3aBaanns 2. BuzHaute 3aragbHe MIKPOOHE UYMCIIO, KOMI-IHACKC Ta KOJI-THUTP
JOCIIDKYBaHUX BOJ. BHeciTh 1aH1 y TaOIuIIko.

3arajpHa KUIBKICTD
No| JlocmimkyBaHa Boja | KoJioH1M Ha vamii | Komi-iHaeke BucHoBOK
ITetpi
1
2
3
4
5
6

3aBganns 3. 3po0iTh BHCHOBOK MpO BIAMNOBIAHICTH NpoO BOAM BUMOTam
I'OCTy.

3po0iTh BUCHOBKH.
3aBaaHHA JISI CAMOKOHTPOJIIO

[Ilo Take aBTOXTOHHA Ta 3aHOCHA MikpodIopa?

SIK BUpaxaroTh CTyMiHb OOCIMEHIHHS BOJU MIKPOOpraHi3MaMu?
Ha3BiTh npeacTaBHUKIB MiKpO(IOPH BOAM.

Oxapaktepu3yite OpOAMIEHAN METO/.

SIKi 3aXBOpIOBaHHS BUKJIMKA€ HEAKICHA TUTHA BOJIa?

Sxi € caHITapHO-TITIEHIYHI MOKA3HUKH SIKOCTI TUTHOI BOJIA?

o Take komi-iHAekc? SIka HopMa KOJi-1HACKCY I MUTHUX BOJ.
Ha3BiTh HalmomupeH1mux IpeACTaBHUKIB MIKpODIOpH BOIH.

ONOORWNE
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JIABOPATOPHA POBOTA Ne 11-12

BUBYEHHS BY10BU XPOMOCOM. BUBHAYEHHSI KAPIOTHITY
JIIOAUHHU. O3BHAUOMJIEHH4 3 ITIOPYHIEHHAMU EMBPIOHAJIBHOI'O
PO3BUTKY

Mera:  o3HalloMHTHCA 3 BHUJAAMH TEHETHYHUX 3aXBOPIOBaHb, IiIXOJAaMHU
IIUTOT€HETUYHOTO METOY, MOP(]OJIOTIED XPOMOCOM Ta MPHUHITUIIOM Kjiacudikarii
XpOMOCOM JTFOJTNHH.

Martepiaan i o0agHaAHHSA: MIKPOCKOINHM, MIKpOIpernapaTd, Tabiaull, aTiacu,
€JIEKTPOHHO-MIKpOKOIIiYHi oTorpadii.

TEOPETHUYHI BIIOMOCTI

Y 50x pokax XX CT. CTaJi0 MOXJIMBHUM CIOCTEpIratu i OyJi0 OMHMCAHO KOXKHY
XPOMOCOMY JIFOJIMHY Y BHUTJISIZII CAMOCTIMHOT OJTMHUINI. 3arajibHa JOBXKUHA MOJIEKYIH
JIHK y xpomocomi moauau (cepenuboi 3a po3mipom) pocsrae 4 cM, a cymapHa
JOBKMHA [UX MOJICKYJ y KIITHHI 3 AUILIOIIHAM (MOABIHHMM) HabOpOM — OJIM3BKO
180cm. YV 1956p. [Ix. Tuiio, A. JleBaH yCTaHOBWIH, 11O Y JIFOJAUHU XPOMOCOMHHUMA
HaOlp ckiagaeTbes 3 46 xpomocom. Uepes Tpu poku Oyiau BIAKPUTI XPOMOCOMHI
XBOPOOH.

XpoMocoMu — OCHOBHA (YHKITIOHAJIbHA aBTOPEMPOAYKIIIF0I0Ya CTPYKTYypa sSpa,
B SIKIH KOHLEHTPYEThCs JIHK 1 3 sixoro 3B's3aHa (byHKum s7ipa, BOJIOJIIOTh CKJIaTHOIO
opraHlsame}o 3IaTHOIO /IO peruTiKarii i nepez[aql reHeTH4HOoi 1HdopMmarii B p;[zu
KJIITUHHAX MOKOJiHb. Ha3Ba ,xpomocoma” oTpuManu Ha3By BiJ TOTO, IO B MEPIOA
MITOTUYHOTO TIOJUTYy, KOJH BOHH KOHJEHCYIOTHCA, — J00pe 3a0apBIIIOIOTHCS
OCHOBHMMH OapBHUKaMHu. UHCIIO XpOMOCOM CTajie Ui BCIX KJIITHH JTaHOTO BUIY
TBapuH abo pociuH. KoxHuil ramioigauii Habip XpoMOCOM MO3HA4YalTh yepe3 N, a
IUTUIOTAHUNA dYepe3 2N. Y MeXax OJHOro Habopy OJIHI XPOMOCOMH MOXYTh
MEePEBUIIYBATH 1HII B KiJbKa pa3iB. Y KIITHHAX OPraHi3MiB pI3HUX BUIIB JOBKHHA
xpoMmocoMu kosnBaeThes Bif 0,2 10 50MK, a ToBmuHa — Bif 0,210 2 MK.

3ane)XHO BiJ] MOJOXKEHHS IIECHTPOMEPH XPOMOCOMH OYBarOTh:

1. meranenTpuuHni (3 piBHHUMH a00 Maike PIBHMMH IuiedamMu, V-1oi0OHI);

2. cyOMeTarleHTpUYHi (3 HepiBHUMHU MiedamH, L-moioH1);

3. akpoueHtpuuHi (OJHE IUIeYe KOPOTKe abo Maibke HEIOMiTHE, Taki
XPOMOCOMH MarOTh MAIMYKONOAIOHY hopmy —1 ).

Y OynoBi XpOMOCOMH PO3PI3HSIOTH MENIKYJIy, XPOMAaTWH, MaTpHKC, CHipai
(Mama i Benmuka), IEHTPOMEPY, BTOPUHHA MEPETHKKA, CYIMYTHHUK (101aTOK 6).

XpomocoMH 3a3BUYall BUBYAIOTh Ha CTaaisx MeTadasu abo anadasu MITO3y 1
Meio3y, iX MOXHa CIOCTEpiraTd B JKMBIM KJIITHHI NPH BUKOPUCTaHHI (Ha30BO-
KOHTPACTHOTO TPHUCTPOID. XPOMOCOMHU € OCHOBHHM CTPYKTYPHUM KOMITIOHEHTOM
KJIITUHH, 3 SKUM 3B's3aHa repeaada reHeTHYHo1 iHdopMmalrii.

Y MenuuHii MpakTUlll JJs MIATBEP/KEHHS J1arHO3y XPOMOCOMHOI XBOpPOOH
BUHHMKAE TTOTpeOa BU3HAUUTH Y malieHTa kapiotun. CyKymHICTh XpOMOCOM KITITHHH,
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AKa XapaKTepU3yeThCS iX UMCIOM, po3MipamMu 1 (OpPMOIO, HA3UBAETHCS KAPIOTUIIOM.
EdexTuBHUM METOOM BUBUYCHHS KaplOTHUIy JIOJMHUM Ha CHOTOJHINIHIA JCHBb
3QJIMIIAETHCS METOJ 1AeHTH(IKaIlll XpOMOCOM Ha OCHOBI MeTada3HOi IJIACTUHKH.
Kpim Toro, B meBHUX 111X BUKOPUCTOBYETHCS METOI TU(PEPEHIIIMHOTO 3a0apBICHHS
XpOMOCOM JJIs BUSIBJICHHSI €yXpOMAaTHHOBUX 1 T€TEpPOXpPOMATHHOBHUX 30H. KapioTum
300pakaloTh y BUTIISIAL 1711I0TpaMHu — CXEMH, Ha SIKIH XpPOMOCOMHM PO3MIIITYIOTh Y Pl B
Mipy 3MEHIIEHHs iX BeNWYWHH. /[l BUBUEHHS KapiOTHIy BHKOPHUCTOBYIOTH
IIUTOTEHETUYHUNA METOJ], 32 JIOTIOMOTOI0 SKOTO BHUBYAIOTh CTPYKTYPY Ta KiJIBKICTh
XpOMOCOM Y JOCIIPKYBaHUX KIITUHAX opraHizmy. Knacudikaiiiss XpoMOCOM JIOANHH
npoBoauThes 3a JlenBepcrkoro cuctemoro (Jlensep, CIIA, 1960p.), 3rigHO 3 KOO
23 mapu XpoMocoM pO30MBaIOTh HAa CIM TPYI B MIpy 3HIKEHHS iXHIX BIJIHOCHHX
pPO3MIpiB Ta IEHTPOMEPHOTro iHAEKCY. KokHa rpyrna mo3HadaeThCs JTATHHCHKUMU
mitepamu A, B, C, D, E, F, G.Kpim Toro, Bci ayrocomMu B TOPSJIKY 3MEHIICHHS
HyMepyroTbes (Bix 1 g0 22).

I'p. A — xpomocomu 1-3. Benuki MeTaleHTpUKU 3 Maibke MeiaHHUMHU
HeHTpomMepaMu. JIerko BiIpi3HAIOTHCH.

I'p. B —xpomocomu 4-5.Benuki cyomeTanieHTpuku. He BiIpi3HAIOTHCA.

I'p. C —xpomocomu 6-12.Cepenni cyOMeTpalieHTPUKUA. X-XpOMOcoMa MoA10Ha
10 xpomocomu 6. HaitBaxkua rpyra momo i1eHTudIKaIii 1HAUBIIyaTbHUX XPOMOCOM.

I'p. I —xpomocomu 13-15.Benuki akporieHTpUKH.

I'p. E — xpomocomu 16-18. Kopotki xpomocomu 3 MemianHuMH (xp.16),
cyomeramiananmu (xp.17), i cyomeragianaumu (xp.18) nenrpomepamu, 16 ta 17
MarOTh BTOPUHHY TIEPETIKKY .

I'p. F — xpomocomu 19-20. KopoTki MmertaneHTpuku. Mik cobo0 He
PO3PI3HIIOTHCH.

I'p. J —xpomocomu 211 22. KopoTki akpOLIEHTPUKU. MatOTh CYyIyTHHUKIB.

Y-xpomocoma moaibHa 3a po3mipamu 10 21 Ta 22 XpomMocoMm, HE Mae
cynyTHuka. OTxe, KaplOTHN YOJIOBIYOi KJIITHHM Ha BIAMIHY BiJ KIHOYOI Mae 5
MaJICHbKHX aKpOLIEHTPHKIB (auB. qomatok 101 11).

B ocuoBy Ilapuspkoi knacudikamii (1971) mnoknameno audepeHiiiiine
3a0apBJICHHS XPOMOCOM, KOJIM KOKHIM MMapi BIACTUBUN XapaKTepHUH TUTbKU s HEl
MOPSZOK YepryBaHHS TEMHOT 1 CBITJIOT TOCMYTOBAaHOCTI — reTepo- 1 €yXpOMaTHHOBHUX
TJTISTHOK .

HocmimkenHss 1 aHamiz Mop¢oiorii, KUIBKOCTI 1 CTPYKTypd XpOMOCOM
MPOBOJIATH 32 BUKOPUCTAHHS XPOMOCOMHOTO aHaJIi3y.

Posmipun 1 ¢opma xpomocom. Po3mMipu XpoMOocoM BapiiOOTh BiJ OJHOTO
010JI0T1YHOTO BUIY M0 1HIIOTO. XPOMOCOMH PI3HUX OpraHi3MiB Ha cTajli Metadasu
MaroTh aoxuHy Bix 0,1 no 33,0 MxMm 1 ToBmmay Bix 0,2 no 2,0 mkMm. Xpomocomu
POCIMH MalOTh OUIBIIT PO3MIPH, HIXX XPOMOCOMHU TBapHUH. XPOMOCOMH PI3HHX Map
OJHIET 1 Ti€T X KIITHHU PI3HATHCSA 3a Po3MipoM. Po3mip XpoMocoM JIIOJWHH: B
cepeaqaboMy 1,5 mxm y TtoBmmHy 1 10,0 Mmxm y noexkuny. dopma Xxpomocom
BU3HAYAETHCS 32 BIAHOCHUM TOJIOXCHHSM IIeHTpoMepu (MepBUHHOT mepeTsixkku). Ha
MiZICTaBl IbOIO PO3PI3HAIOTH Taki Qopmu XxpomocoMm (muB. gomatok 6). 1)
METalleHTpUYHa — XpomMocoma Mae X-moaioHy ¢dopMy, Opu SKil IIeHTpoMepa
3HAXOMUThCSA BCEPEIMHI TaK, IO IUICYl € PIBHUMH 3a JIOBXHHOKO, 2)
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cyOMeTalieHTpu4Ha — XpoMocoMa Mae X-(hopMmy 3 IEHTPOMEPOIO, BIAIAJICHOIO BiJ
CepeaHbOl TOUKH Tak, IO 11 IJIeUi € HEPIBHUMH 3a JOBXKHHOIO; 3) aKpOIIEHTPUYHA —
[IEHTpOMEpa PO3TalloBaHa AyXe OJU3BKO 10 OJHOTO 3 KIiHI[IB XPOMOCOMH, TOOTO
BOHA Ma€ IIjIeYl, 10 CYTTEBO BIJPI3HAIOTHCS 3a PO3MIpaMH, MaJICHBKI IUI€Ul 4acTo
MalOTh CYMyTHUKHA. X- 1 VY- XpOMOCOMH HAa3MBAaIOThCS CTaTeBUMH  abo
reTepoXpOMOCOMaMH, 1HII XPOMOCOMH 3 JaHOTO HAaOOpy, IO € OJHAKOBUMH IS
000X cTaTel, Ha3WBaIOThCI ayTocoMaMu. KapioTwm IOIWHU Mae yci pi3HOBUAU
XPOMOCOM.

1. Cneuudiunicte HaOOpPYy XPOMOCOM AJisi KOKHOTO BUAy. Pociauuu 1 TBapuHH
MalOTh CTAINK HAOIp XPOMOCOM y KOXHil coMaTu4Hii KimiTuHi). Jurnoigauii HaGip
xpomocoM (2n) st moguau — 46, uts apo3odinu — 8, st KoHd — 66, muMIan3e —
48, cobaku — 78i 1. a. [Narmnoiganii Habip (N) s moanan — 23, 1po3odinu — 41 T. 1.
['ameT MICTATH TUIBKM OJWMHApHUN HaOlp XpomMocoM. YuCIO XpOMOCOM YacTo
BUKOPUCTOBYETHCS IS 11eHTU(DIKAIIIT BUTY.

2. Ilapuicth xpomocom. Ilapu XxpoMocoMm, M0 MarwTh OJHAKOBI T€HH abo0 iX
ayie7li, Ta KOHTPOJIOIOTH AIbTEPHATHBHI O3HAKH, HA3WUBAIOTHCS TOMOJIOTIYHHMH.
I'omosoriudi XpoMOCOMHM OJHAKOBI 3a po3MmipoMm 1 ¢Gopmoro. Y HHUX 30IraroThCs
PO3MIIIEHHS LIEHTPOMEp, TMOPSIOK PO3TAITyBaHHSI XPOMOMEP 1 MIKXPOMOMEPHHUX
JUJISTHOK Ta 1HINI eJleMeHTH Oy0BU. Heromosioriyai XpoMOCOMH MarOTh 30BCIM 1HIII
XapaKTePUCTHKHU.

3. InpuBinyanbHIiCTh OKpeMHX map xpomocoM. KokHa mapa TOMOJOTIYHHX
XpOMOCOM 1HAMBIAYyMa BIAPI3HAETHCS BiA 1HIIOT mapu 3a po3MipoMm, (Gopmoro i
TeHETUYHUM CKJIaZoM. BOHHM MICTSTH pi3HI T'€HH, IO BU3HAYAIOTh PO3BUTOK PI3HUX
O3HaK.

4. besnepepBHicTh XpomocoM. lle o3Hauae, 1m0 KOXKHa AOYIPHSI XpOMOCOMa
MOXOJUTh BiJ MaTepHHCHKOI Xpomocomu. B inTepdasi (8-mepiozai) BimOyBaeThCs
noaBoeHHs1 JIHK 1 yTBOpIOIOTBCS JB1 1IGHTUYHI AOYIpHI MOJIEKYJH, 110 (DOPMYIOTH
XxpomMocomy. Taka Xpomocoma CKJIQJa€ThCsA 3 JBOX XPOMAaTHA, IO TOTIM
MOTPAIUISIIOTh Y Pi3HI KJIITHHU BHACIHIJIOK MITO3y. Y KOXHOMY HACTYITHOMY MO
ned MUK MoBTOproeThes. lle 3abesrneuye CTaOUIBHICTH KaplOTHIy OpraHi3MiB
BITPOJIOBK TUCSYOIITh.

Takum yuHOM, y TIOCJTITOBHUX IeHEpallisiX KJIITUH 30epiracThCs MOCTIHHE YHCIIO
XpPOMOCOM Ta iX IHJMUBIAYaJIbHICTh BHACIIJIOK 3JaTHOCTI XPOMOCOM 0 TOYHOT
penpoaykitii mpu moaut KimituHUA. OTXe, HEe TIIbKM "KOKHA KIIITWHA BiJ KIITHHH ,
asie 1 "KoKHa XpOMOCOMa B1Jl XpOMOCOMH .

Jlo MUpPOKO PO3MOBCIOKEHUX XPOMOCOMHUX 3aXBOPIOBAHb JIFOJMHU HAJICKHUTh
cuaapoM JlayHa — 3axXBOpIOBaHHS, BHKJIMKAHOTO HEpPO3XOKeHHsM 21 mapu
XpOMOCOM, TEHOTHI SKOTO 3amucyerhes: 47, XX (abo XVY) 21+1. lo xBopoO,
BUKJIMKaHI  3MIHOK  4YHCJa CTaTeBUX  XPOMOCOM, HaJeXaThb  CHHIPOMH
[HepemeBcbkoro — Tepuepa, 45 (XO) — monocemis (nuB. momatok 13),1 cHHIApPOM
Knaitndpensrepa, 47 (XXVY). 3ycTpidaroThCcsl TaKOXK TpucoMmist o X-xpomocomi 47
(XXX), momicomis mo Y-xpomocomi 47 XVYV) T1a iH.

KpiMm 3miHM uncia HAOOpIB XPOMOCOM, CHOCTEpIraloThes 1 TmepedyaoBu
XPOMOCOM Yy KaplOTHIIl JIFOAWHU: JeJelii, AyIUliKalii, 1HBepcii, TpaHCIOKaIllii. Ix
MOKHA BHUSBHTH METOAOM audepeHmiiiHoro ¢apOyBanHs xpomocoMm. [lpukiagom
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TAKOT0 3aXBOPIOBAHHA MOKE OYTH CHUHIPOM “KOTSIUOTO KPUKY', SIKUU MPOSBISETHCS
IpU BTpaTi OAHOIO IUIeya I’ ATO1 Hapu XPOMOCOM.

Xix poooru

3aBaannsa 1. O3nailioMTecss 3 Pi3HOBHUJIAMM T€HHHX 3aXBOPIOBAaHb JIIOJAUHHU.
JlaiiTe KOPOTKY XapaKTEPUCTUKY TPHOM T'€HHUM 3aXBOPIOBAHHSAM 32 TAKOI CXEMOIO:
Ha3Ba 3aXBOPIOBAHHS, OCHOBHI TMPOSIBM, TPUYUHH, JIKYBaHHS, YCHAIKyBaHHS
3aXBOPIOBAHHSL.

3apaanns 2. OsHaillomMTecs 3 pI3HOBHJIAMH XPOMOCOMHHUX 3aXBOPIOBaHb
moauHu. J[aiiTe KOPOTKY XapaKTepUCTHKY TPbOM XPOMOCOMHHM 3aXBOPIOBaHHIM 3a
TAaKOI0 CXEMOIO: Ha3Ba 3aXBOPIOBaHHsS, OCHOBHI MpPOSBH, MNPUYUHH, ITIKyBaHHS,
yCIIaJKyBaHHS 3aXBOPIOBAHHS.

3aBaanns 3. PosrnsipTe Mikpodortorpadiro MetadasHoi IIACTUHKH KIITHH
YOJIOBIKA Ta JKIHKH, III0 MalTh HOpPMajdbHMM KapioTurn. Ha Hiil 300pakeHo
XxpoMocoMu Ha crtamii meradazu. Jma mochipkeHHS OCOOJMBOCTEH KapiOTHITY
nodyayiTe imiorpamy. Jlimsg 1mpOoro  po3MOAUTITE XPOMOCOMHM 3a Tpylamu,
BUKOPHCTOBYIOUH 3alpOINOHOBaHy (oTorpadiro MetadaszHoi rractuHkd. st mporo
00epekHO BUPIKTE 300paxeHHs XpoMocoM. [aenTudikyiite ix 3riHO 3 po3MipamH 1
MOJIOKEHHSAM ILIEHTPOMEpH, MiAOepiTh Hs KOXHOI XPOMOCOMH  BIATOBITHY
rOMOJIOTIYHY Tapy, a MOTIiM cucTeMatusyire ix 3a rpynamu A, B, C, D, E, F, G.

[lepminmu Bu3HauTe XpoMocomu 14 ta 2- map. Bonu HaitO11b1111 32 po3Mipamu,
ane xpomocomu 14 mapu — METalleHTPU4HI, a 2- — cyOMeTaleHTpuyHi; 3-Ts mapa
XpPOMOCOM — MeTaleHTpu4Hi. BoHu kopoTmi, HiX Xpomocomu 14 Ta 2 map.
Xpomocomu 14 — 34 map yTBOpIOWOTH Tpymy A; 4-ta i 5-Ta mapu XpoMOCOM —
cyOmeTanieHTpuyHi. BoHM Maiike 0JHaKoBl 3a po3MIpoM 1 (POPMOIO, TOMY iX BaXKKO
mudepeniitoBatd. Boun Hanexats Ao rpynu B. Xpomocomu 64 — 123 map —
TOJIOBHO CYOMETalleHTPUYHI, CEpPEHIX PO3MIpPIB, PO3PI3HIIOTBCI MK €000
JOBKHHOIO TUICYEH; 1[I XpOMOCOMH YTBOPIOIOTH Tpymy C. TouHo AudepeHiiroBaTH
okpeMi mapu B Mexax rpynu C mpakTudHo HemoxumBo. Jlo rpymu C HaneXuThb
TakoXk crareBa X-xpomocoma. Xpomocomu 134 — 155 map (rpyma D ) — tumoBo
aKpOIEHTPUYHI, MAIOTh CepeaHi po3Mipu; xpomocomu 164 — 184 map (rpyma E) —
CyOMeTaleHTpUYHI, MAIOTh HEBEJIMKI po3mipu; xpomocomu 194 — 204 map (rpyna F)
3a (opMoOr0 OJIMXKYl O METalEHTPUYHHUX, KOPOTKi. Xpomocomu 214 — 22§ map
(rpyma C) — HaliMeHIII aKpOUEHTPUYHI XPOMOCOMH. Y-XpOMOCOMa 3a PO3MIpOM i
dopmoro cxoxka Ha 214my Ta 224y mapu XxpoMocoM. BiAMIHHICTH MOJSITae B TOMY,
o B Y-XpOMOCOMHU JOBI1 IUIeUl PO3TalloOBaHI TapajeibHO, aje HaJliHO
TU(dEpEeHIIioBaTH 1[I0 XpOMOCOMY MOKHA HE Ha BCIX MeTada3HUX IIaCTHHKAX.

[TiniOGpaBiy TOMOJIOTIYHI Mapu, PO3MICTITH iX 3T1AHO 3 MOPSIAKOBUM HOMEPOM
Ta HaKJIEUTE B MPOTOKOJ. XPOMOCOMH, 110 HaJeXaTh 10 OJHIET Tpymnu, 00'eqHalTe
(GIirypHOIO AYXKKOIO 1 BKaXIiTh iXHIO Tpymy. 3poOiTh BHUCHOBOK IPO KapioTHII,
3a3HAYMBIIH: a) KUTbKICTh XPOMOCOM Y HbOMY; 0) XpOMOCOMHY CTaTh.
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3apnanns 4. IlpoanamizyiiTe kapioTumu oci0, M0 MalOTh XPOMOCOMHI
nopyuieHHs. 3po0iTh BHCHOBKUM NPO XapaKTep XPOMOCOMHOI maToJiorii B 0ci0 3
HaBEJICHUMHU KapiOTHITAMH.

3aBaanns 5. Po3risHbTe TiA IMEpCiEl0 Ta oxapakTepu3yiite MeradasHi
IJJACTUHKU FOTOBUX IMpeIapaTiB KaploTHUIIIB JIFOJeH-HOCITB TaKuX CUHAPOMIB. [layHa,
Knaitngensrepa, lllepemercekoro—TepHepa ta iH. IligpaxyiTe 4ynucio XpoMOCOM 1
BCTAHOBITh KOMY HAJIKUTh KapiOTUI — YOJIOBIUIN UM KIHOYIN CTATI.

3aBaannsa 6. Po3risHbTe Ta 3apucyite 0yA0BY XpOMOCOMH.
3po0iTh BUCHOBKH.
3aBaaHHA 1J151 CAMOKOHTPOJIIO

. o € mpenMeToM BHBUCHHS MEAMYHOT TE€HETHKHU ?

. Ilo Take MiTOXOHpiabHA 1 TIJIACTHUIHA CIIAJIKOBICThH?

. IIlo Take ren?

. 1o Take amenpHI reHU?

. Io Ttake renoturn i peHoTrn?

. 1o Take roMO3UroTa, reTepO3UroTa i remMi3urora?

Ski BU 3HA€TE TOMIHAHTHI Ta PEIIECUBHI O3HAKU B JTIFOJUHU?

. IIlo Take anmpTepHATUBHI O3HAKHU?

. 1Ilo Take MeHACIIOY] O3HAKHU ?

10. SIxi BY 3Ha€TE TUIHK yCMAaKyBaHHS MEHACTIOIOUNX O3HAK Y JIFOJAUHU?

11. Ha3Bith XpoMOCOMHiI  3axBoproBaHHs  JoguHH. (OXapakTepusynte
0COOJIMBOCTI 1X yCIaJIKyBaHHS.

12. Ha3BiTh I'eHHI 3aXBOPIOBaHHS JIOAUMHU. OXapakTepuzynTe 0COOJMBOCTI iX

yCIaIKyBaHH;.

©CONOUAWNER
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JIABOPATOPHA POBOTA Ne 13

BU3HAYEHHA TIVIENb BAPPA METOJOM
EKCITPEC-JIATHOCTHUKHA

Meta: o03HallOMUTHCS 3 METOJIOM BH3HAUEHHS CTATEBOTO XPOMATHHY B
COMATUYHMUX KIITUHAX JIOAMHHU, O3HAWMOMMUTHUCS 3 METOAaMH 1 MIAXOJaMHU, SIKI
BUKOPHUCTOBYIOTHCS Y MEIMKO-TEHETUIHOMY KOHCYJIbTYBaHHI.

Marepianu i oOgagHanHs. 1wTiQoBaHi, MpPEeIMETHI 1 TMOKPUBHI CKEJBI,
riCTOJIOTI4HA rOJIKa, BaTa, alleTOOpCeiH, HaBYalbH1 Tabnull; GpoTorpadii KapioTHUIIIB i
0ci0 3 aHOMaJTisSIMU Ta BaJlaMU PO3BUTKY, XBOPUX Ha CHAJAKOBI XBOPOOH; CIIalIN.

TEOPETHUYHI BIIOMOCTI

VY 50x pokax XX CT. CTaJlo MOXKJIMBHM CIIOCTEpIratu 1 OyJI0 ONMHCaHO KOXKHY
XpOMOCOMY JIFOJIMHU Y BUTJISIAI CAMOCTIMHOT OMHMIN. 3araibHa JOBXKUHA MOJICKYIIH
JIHK y xpomocomi moauau (cepenuboi 3a po3mipom) pocsrae 4 cMm, a cyMmapHa
JOBKMHA [UX MOJICKYJ y KIITHHI 3 JUILIOIIHAM ([OABIHHKMM) HabOpOM — OJIM3BKO
180cm. YV 1956p. [dx. Tuiio, A. JleBaH yCTaHOBWIH, IO Y JIFOJAUHU XPOMOCOMHHUM
HaOlp ckinagaeTbes 3 46 xpomocom. Uepes Tpu poku Oyiau BIIKPUTI XPOMOCOMHI
XBOpOOH.

VY piarHocTHIl CMAaJKOBUX XBOPOO IIMPOKO BUKOPUCTOBYIOTH JaH1 KIIHIYHHX
7a00paTOPHUX TOCIIHKeHb. [HO1 NIl BCTAHOBJEHHS 1 YTOUYHEHHS JA1arHO3y TaKuX
3aXBOPIOBaHb 3aCTOCOBYIOTH crhemiagbHi TeHetuyHi wmeroau. Ilo6 HamaTtu
CHeIiai30BaHy TeHETUYHY JIOMOMOTY MAaIliEHTaM, MPOBOJUTHCS MEIUKO-TEHETUIHE
KOHCYJIbTYBaHHS.

[Ilo6 MBUAKO BU3HAYUTU KUIBKICTh X-XpOMOCOM Yy COMAaTHMYHHMX KIITHHAX,
3aCTOCOBYETHCSI  JIOCTI/DKEHHS  CTAaTEeBOTO  XpPOMAaTHHY. X-XpOMaTHH — IIe
auckonoAione Tinbie (timbiie bappa), 1m0 BUSABASETbCS B iHTepdasHUX sApax
COMATUYHUX KJIITUH JIFOAUHHU, po3MillleHe Oe3mocepeHhO Ha BHYTPIIIHINA MOBEPXHI
AIEpHOI MeMOpaHu. X-XpOMAaTHH SIBIIsiE COOO0 CIipaii3oBaHy X-XpOMOCOMY, sKa B
KIHOK KOHJICHCYEThCS 111€ Y pAaHHBOMY €MOpIOTeHE31.

BusnauenHs X-XxpoMaTHHY B COMAaTHYHHUX KJIITHHAX Ma€ 3HAYCHHS SK EKCIpec-
METOA [IJIsi JIarHOCTUKM XPOMOCOMHHUX 3aXBOPIOBAaHb, IOB'S3aHUX 31 3MIHOIO
KiTbKocTi X-xpomocoM. [lopsig 3 BUBUYEHHSIM MITOTHUHUX XPOMOCOM, TE€BHOTO
JAIarHOCTUYHOTO  3HA4YeHHS Ha0yBa€ CIIOCTEPEXEHHS IHTeppa3HUX  KIITHH.
BiamiHHOIO 03HAaKOIO JKIHOYOi CTaTi € BMICT B iHTep(}A3HUX SAapax CTATEBOTO
XpomaTuHy, ado Tinens bappa.

VY 1949p. bapp 1 beptpam npu BUBUEHHI HEPBOBUX KIITHUH KIIIKH BUSBUIH B
sIpax HEeBEJIMYKE IHTEHCUBHO 3a0apBiieHe TUIbIIE, SKOMY JaJIM Ha3BY ' caTeNiT sapa’.
[Ti3nime Oyn0 AOBEACHO, IO BOHO MICTUTHCS TUIBKH B SipaxX KJIITHH CaMOK 1 HOTO
MOHa PO3IJISIIATH SIK O3HAKY, 110 BiAPI3HSE KIITUHU CaMOK BiJl KJITHH caMiiB. Lle
TiJIbIIE OTPUMAJIO Ha3BYy CTaTeBUI XpoMaTuH, a0o TinbIie bappa.
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CraTeBuil XpOMAaTHUH 3HAXOJUTHCS TUIBKH B AIpax KIITHH CaMOK TBapHH, SIKi
MaTh X- 1 VY-xpomocomu. Ilicias 3abapBiaeHHS 11 TPyAoYKa XpPOMaTHHY
po3TaiioBaHa TOOJU3Yy sSAEpIs, Ol sAepHOI OOOJOHKHM a0 JIEKUTh BIIBHO B
Kapioria3mi. JIokaizallisi CTaTeBOro XpoMaTHHY BCEPEIMHI siipa BIIHOCHO MOCTiiHA
JUTSL KJTITHH MIEBHOTO TUITY TKaHHH.

BcranoBiieHo, 110 cTaTeBUil XpOMAaTHH € HE IO 1HIIE, K OfHa 13 X-XpOMOCOM,
gKka mig 4ac iHTepdasu 3HAXOIUThCS B TeTEPOMIKHOTMYHOMY cTaHl. Ha cramii
0JIaCTOIUCTHU OfHA 3 X-XpPOMOCOM, MAaTEPUHCHKOTO a00 0aTHKIBCHKOTO MOXOKCHHS,
1HAKTUBYETHCS.

VY KIHOK cTaTteBHil XpoMaTuH BusBIsieThecs y 20-60%saep. KinbkicTs rpyouox
CTaTEeBOTO XPOMATHHY 3aBXIM Ha OJWHHMIIO MEHINA, HDK YHCIO X-XpOMOCOM. Y
HOPMI B KIHOK Y KOXXHOMY SIIpi MICTHTBCS OJHE TIJbIIE CTaT€BOIO XPOMATHHY.
[TopymieHHs1 KITBKOCTI X-XpOMOCOM MPHU3BOAUTH A0 3MIHM KIIBKOCTI CTaT€BOTO
XpoMaTuHy, a B iHAuBiAyyma tumny 48, XXXX ix Oyne tpu. Ilpu tum 45, X0
(cunapom TepHepa) craTeBhil XpOMATHH BIACYTHIH. Y YOJIOBIKIB 3 KapioTurom 46,
XV crareBoro xpomatudy Hemae. [Ipu kapiotumi 47, XXV BHU3HAYa€ThCs OJHA
IpyJI0YKa CTaTeBOTO XpomaTuHy, 3 Kkapiotunom 48, XXXV — 1Bl TIpyJdouKH.
CraTeBHii XpOMAaTHH BUSBJSIETBCS TAKOXK y HEHTpodiiax y BUTIAAI BHpPOCTY (Tak
3BaHi "OapabaHHI MaJu4KHK'"), Yy BariHaJIbHOMY emmiTeiil ado B KIITHHAX BOJIOCSHOT
U0 YJIMHMU.

JIis  BUSBIICHHS 4dOJIOBiYOoro Y-crareBoro xpomatuHy (P-Tijabis) Masku
(bapOyr0Th aKPUXIHOM 1 PO3TIIAAIOTH 3 JOMOMOTOIO JTIOMIHECIICHTHOTO MIKPOCKOTIA.
Y-xpomaTuH — 1€ YacTO4YKa, IO IHTCHCHUBHO CBITUTHCHA, KA 3a BEIUYHHOKIO W
IHTEHCUBHICTIO CBITIHHS BIJIPI3HSIETHCS BiJl IHITUX XPOMOIICHTPIB. BiH BUSABISETHCS B
sanpax KIITUH 4Y0JoBiKiB. KinpkicTh Y-Tinenp BIAMOBIAAE YHCITYy Y-XpPOMOCOM Y
KapiOTHIII.

[Ipu 3abapmieHHi sApa GIyopecuilolUYMMU  OapBHUKaMH Y -XpoMocoMma
BIJIPI3HSETHCS BiJl 1HIIUX XPOMOCOM 1HTEHCHBHHUM CBITIHHSIM CBOTO JIOBIOTO ILIeYa.
Ils BiactuBicTh 30epiraeTbcs 1 B iHTepdasHUX sjapax (Hampukiaa, y KIITHHAX
CIM30BOi OOOJIOHKH POTa, B KJIITUHAX BOJIOCSHOI IUOYJIMHH, KJIITHHAX aMHIOTUYHOI
PIAMHM 1 B JICHKOIIMTAX, a TAKOXK y criepMisx). Diyopeciiiroroya CBiT/Ia HATOYKa 1HOII
Harajye ABOKpANKy 1 BUSBISETbCA Y BEJIMKOMY BIJCOTKY BCIX KIITHH 3 VY-
XPOMOCOMOI0. Y -TUIBIIS MAIOTh IIIMPOKY BapiaOeabHICTh POPMH 1 KOMITAKTHOCTI.

Yactora VY-XpoOMaTHH-TIO3UTHUBHUX sSA€p y KITHHAX CIU30BOI IIOKH Y
3I0POBOTO HYOJIOBIKa B cepeanboMmy ckiagae 25-50 %. JlochmimkeHHsT CTaTeBOTro
XpOMAaTHHY JO3BOJIIE 0€3 KapioJOTIYHOTO aHali3y BU3HAYATH HAOIp CTaTEBUX
XpoMOCOM. BOHO mpoOBOAWTHECS TPU MACOBUX OOCTEKEHHSX HACEJICHHS 3 METOI0
CKPHUHIHTY JIJ1s1 OUTBII JE€TAIbHOTO BUBYEHHS XPOMOCOM.

Menuko-TeHeTHYHE KOHCYJIBTYBAaHHS HAIPaBJICHE HA MPOQITAKTUKY CHATKOBUX
3aXBOPIOBaHb, BHM3HAYEHHS TMPOTHO3Yy HAPOJDKEHHS JUTHHU 3  CIAJIKOBOIO
NaTOJIOT1€10, HAJaHHS JOTOMOTH CIM'i, SIKa& Ma€ XBOPY AUTHHY, ISl NPUHHATTA
pILIEHHS PO MOAaJbIIe HAPOKEHHs JiTel. OCHOBHUM 3aBJAHHSIM KOHCYJIbTYBAHHS
€ BUBYCHHS 1 BCTAaHOBJICHHS [1arHO3Y 3 BU3HAYEHHSM €TIOJIOTIl BIJIXWUJIEHb B
PO3BUTKY, a TaKOXX MOJKJIMBE IOMEPEHKEHHS HACIIKIB TeHETHYHHX JAePEeKTIB Y
JIIOJTUHU.

55



Hlrat xoHCynbTalii CKIAHA€TbCcs 3 JIIKAPIB-TEHETUKIB, IIMTOT€HETUKIB 1
010X1MiKiB-T€HETHKIB.

Menuko-reHeTUUHEe KOHCYJbTYBAaHHS OXOIUIIOE HACTYIHI €Tamu: J1arHos;
IPOrHO3 HAIIA/IKIB; OpPaJia Mpo MOAAIbIIE HAPOKEHHS AITECH.

Cepen pi3HHUX CHEIIAbHUX TEHETUYHUX ITOCIIKEHHSX OCOOJIMBE 3HAYCHHS
MaloTh LMUTOIC€HETUYHHMM aHali3, CKEpOBaHMI Haimepuie Ha MEIUKO-TEHETUYHE
KOHCYJIbTYBaHHSI TAIIEHTIB 3 XPOMOCOMHOIO MAaTOJIOTI€I0, BPOKEHUMHU BaJaMH
PO3BUTKY 1 HEPBOBO-TICUXIUHUMH 3aXBOPIOBAHHIMH.

BaxxnuBuM acnekToM MeAMKO-T€HETHUYHOTO KOHCYJIBbTYBAaHHS € IMpeHaTalbHa
AiarHocTHKa. BoHa BKIIIOYa€e ynbTPa3BYKOBY JIaTHOCTHUKY 1 OMEpPaTHBHY TEXHIKY 3
HACTyITHUMHU METOJIaMU: XOP1OHOIOIICIsI; aMHIOIEHTEe3 1 KOPAOIEHTe3; O10TICis M’ sI31B
1 WKIpK MI0ay; Ja00OpPaTOpHI METOAU: IMTOT€HETWYHI, O10XIMIYHI, MOJEKYJISIPHO-
TCHETHYHI.

[IpenaTanbHa AiarHOCTHKA Nepeadayae iBa OCHOBHUX €Tarlu:

a) Ha MEPIIOMY €Tali CTaBUThCS 3aBJaHHS BUSABUTH CIM'I0 3 ITiJBHIIECHUM
PU3UKOM I'€HEeTUYHOI MaToJIOo 1],

0) Ha Ipyromy etari MPOBOJUTHCS MPEHATANIbHA JIarHOCTHKA Y )KIHOK 3 TPYIIO0
PUBHKY.

Ha Bcix eTanmax MeIMKO-T€HETUYHOT'O KOHCYJIbTYBAHHS BaXJIMBE 3HAUCHHS Ma€
JICOHTOJIOTIS (BUCHHS PO MpodeciiiHi 000B’ I3KK Ta ETHKET).

MeTtoau mpeHaTaqbHOI MIarHOCTUKU MOAUISIOTHCS HAa TpU TPYNHU: MPOCiBaroul,
HEeIHBa31lHI Ta 1HBa31{HI 3 MOJABIIO JTA0O0OPATOPHOIO 1arHOCTUKOI0. Bubip MmeTomy
€ CTPOro 1HAMBIAYATbHUM 3aJIEKHO BiJ CTaHy 3J0pPOB’sl BariTHOI JKIHKH 1 CUTYyallii B
ciM’i.

Ha mepmomy erami KOHCYNbTYBaHHSI JIKap-TEHETHK BH3HAYa€ MEXaHi3M
CIaJKOBOT MATOJIOTI] 1 YTOYHIOE MiarHo3. BaxkimBe 3Ha4YeHHS MalOTh T€HEAJIOTIYHE 1
[IUTOT€HETUYHE AOCIIHPKEHHS.

['eHeasioriunuii MeTOJ| MOJSTa€ Ha CTApaHHOMY JOCIHIHKEHHI POAOBOIY
npobanaa (ocoba, sika 3BepHyJacs 3a MEIUKO-TCHETUYHOK KOHCYJIBTAIIIEI0).
[{urorenetnune oOCTEKEHHS Ma€ Ba)JIMBE 3HAUEHHS JJii BCTAHOBJIEHHS MPOTHO3Y
PO3BUTKY HAIAJIKIB MPU XPOMOCOMHHMX 3aXBOPIOBAHHSX, @ TAKOX JUIsl YTOYHEHHS
J1arHo3y MpU BPOJDKEHUX BaJax PO3BUTKY. SIK MpaBUIIO, OOCTEKYETHCA HE TUIBKH
JTUTHHA, aje 1 Moro OaThbKu. BUKOPHUCTOBYIOTHCS TaKOXX J0JATKOBO O10XIMIYHI Ta
IMyHOJIOTIYHI ~ METOAW  JlarHocTWKU. [licmst  mpoBeaeHOro  OOCTeXEHHS 1
BCTAHOBJICHHS J11arHO3Y HAJAI0ThCA pEeKOMEHAalii 1 mopaau OarbkaMm. Y JOCTYMHIH
dbopMi TMOSACHIOIOTH CyTh [1arHO3y, a TaKO0X TMPOTHO3 MO0 TOJAJIBIIOTO
aiToHapo/pkeHHd. [lpu npoMy B Oyab-KOMY BHUIMAAKy NPUHHSATTS PIMIEHHS PO
MOTAJTBIIE JITOHAPOHKEHHS 3JIUINAETHCS 32 CIM' €10.

56



Xin podoru

3aBaannsa 1. IlpuroryiiTe TUMYacoBUM MIKpompenapar 3iMKpsA0y KITHH
OykanpHOro emitemiro. g nporo 1) nurioBaHMM CTEPUIBHUM CKEJIBLEM YH
METAIIYHUM  IIIATeJIeM 3po0iTh 3IMKPsAO 31 CIM30BOi MOPOKHUHU poTa (3
BHYTPIIIHBOI MOBEPXHI IIiK); 2) PO3MOALITH 3IMIKPSAO PIBHOMIPHO IOCEPEAMHI
IpeIMETHOr0 CKJa 1 miAcyIniTh; 3) 3adapOyiiTe mpemnapar, KamHyBIIM Ha Ma3ok 1-2
Kparui aueToapcelHy, i ButpuMmaiite 15xB; 4) HakpwiiTe Tpenapat MOKPUBHUM
CKEJIbIIEM 1 3a JOMOMOTOIO (1)1J15prBaJILH0r0 nanepy yCyHbTe PeIITKH OapBHHKA.
JlocmipkeHHsT Tmpenapary TMiJf MIKPOCKOTOM TMOYHITH 3 Maloro 301UIbLICHHS.
3HAWIIOBIIN AUISIHKY 3 BETUKOIO KUTBKICTIO KJIITHH, IEPEUIITh 10 MACIsHOI iMepcii.

[Migpaxyiite 100 inTepdaznux saep, BiAMIUAIOUN TPU LBOMY KUIBKICTH siep 13
CTaTeBUM XPOMAaTHHOM. BCTaHOBITH MPOILIEHT sIEp 31 CTAaTeBHUM XPOMATHHOM.
Po3MimienHss snmep Ha mpenapari Moke OyTH TakuM, IO CTAaT€BHA XpOMAaTHH
nepeOyBaTuMe 11032 TUIONIMHOIO TIOJST 30pYy, OYEBHIHO, IO I CTPYKTypa
BUSIBIISIETHCS Y SAPAX HE YCiX KIITHH.

3apucyilTe KIITHHH, Y AJIpax SKUX MPUCYTHIN CTaTeBUN XPOMATHH, 1 KIITHHH, Y
SKUX MOro HeMa. Y BUCHOBKY OMHIIITH MOP()OJIOTIUHI 0COOIUBOCTI 1 (DYHKITIOHATIbHE
3HAYEHHS CTaTEBOTO XPOMATHHY.

3aBaanna 2. PosmisHbre npu  Benmkomy 30imbmieHHi (90x) cBiTIOBOTO
MIKpOCKOMA i IMEpCIHHUM OO0'€KTUBOM IOCTIHHHUI MiKpoIpemnapaT Ma3ka KpoOBi
moauHu. Biamykaiite B mom 30py MIKpOCKONMa HEUTPO(IIbHI TPaHYJIOLMTH, IO
MalOTh CKJIaJHO-YaCTOYKOBE SIPO, BIJ SAKOTO BIIXOISATh BIAPOCTKH y BHIJISAL
OapabaHHMX MaMU4YoK (MUB. MOAaTOK 7). Y TPOTOKOII 3apUCyHTe HEUTpODimbHHN
TPaHyJIONUT 3 SIEPHUMH BiIpocTkamMu. Ha pucyHky mo3Haute: a) sapo; 0)
[UTOIJIa3MY; B) SIEPHUH BIIPOCTOK — OapabaHHy NaTUUKY.

3po0iTh BUCHOBKH.
3aBaaHHA 1J151 CAMOKOHTPOJIIO

Ska npupona X-XpoMaTuHy?

VY kJIiTHHAX SKUX TKAHWH MOXXHA BU3HAYUTH X-XPOMATHH?

CKiTbKHA TPYAOUOK X-XpOMATHHY BHSIBISIETHCS B COMATHYHUX KIITHHAX

moauHu 13 cuaapomoM Kimaitadensrepa?

4. Ha3BiThb 3aXBOPIOBaHHS, NPU SKOMY B HEUTPO(UIBHUX TPaHyIOIUTAX Y
XBOPOTO XJIOMYMKA MOXYTh OyTH BHSBJICHI SAEPHI BIIPOCTKU y BUIJISII
OapabaHHUX MaJTUYOK.

5. Uu MoxHa 3HAWTU TPYyIOYKHM X-XPOMATHHY B XJIOMYMKA 13 CHUHIPOMOM
[Tatay

6. Sxuit mabopaTopHMIl eKCIpec-MeTOa JOLUIbHIIIE 3aCTOCYBaTH IS

niarnoctuku cuaapomiB LllepemeBcekoro—TepHepa 1 Knalindenstepa?

wn e
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7. Un MOXHA B COMAaTHYHMUX KJIITHMHAX YOJIOBIKA, IO XBOpI€ Ha IIyKPOBHIA
niaber, BUSIBUTU IPYIOYKH X-XPOMATHUHY ?

8. Uum MOXHa B COMaTUYHHX KIIITUHAX 3JI0POBOTO YOJIOBIKA BHSIBUTH TPYI0UYKH
Y-xpomatuny?

9. Tperiii 3akoH MeH e pO3KpUBA€E 3aKOHOMIPHOCTI:
a) He3aJIeXKHOT0 KOMOIHYBaHHS O3HAK;
0) aHaII3yI0UOro CXpeIlyBaHHS;
B) yCHaJIKyBaHHS, 3UETUICHOTO 31 CTATTIO.

10. 3a axkux yMOB TPHU3HAYAIOTH TMPOBEICHHS  MEIUKO-T€HETUYHOI
KOHCYJIBTAIII1?
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JIABOPATOPHA POBOTA Ne 14
BUBYEHHSA NAPASUTUYHUX OJHOKJIITUHHHUX

Meta: BMiTH 17eHTU(]IKYBaTH Mapa3UTHUYHUX TMPEJCTaBHUKIB IIiIIIapCTBa
Haiinpocrimn, 3Hatd 0cOO0AMBOCTI OyAOBH, XWUTTEBHH IUKJI JJIS HACTYITHOTO
MPaBUJILHOTO TPAKTYBAHHS €TI0JIOTi 1 PO IIAKTUKY 1HBa31MHUX XBOPOO JIFOIUHH.

Martepiajau i 00J1aJHAHHSA: MIKPOCKOIIH, MIKpOIIpenapaTH, Ha0lp NpeAMETHHX 1
MOKPUBHUX CKEJICIb, TMETKH, TAOIHIII.

TEOPETHUYHI BITIOMOCTI

VY cBiTOBI# (ayH1 HamiuyeTbes 01u3bK0 70 THCSY BUIB OHOKITITHHHUAX TBapyH,
3 HUX B YKpaini —O0mu3pko 1500.

Maiike BCi HAMMPOCTIII MalOTh MiKPOCKOIiYHI po3MipH (Bia 2 Mkm 10 0,2 MMm),
cepell HUX TParuIAioThes H KoJIoHIanbHI hopMu (BOabBOKC). XKUBYTH OJHOKIITHHHI
y npicaux (ame0a 3BHYaiiHa, €BIUIEHA 3elieHa, iHQY30pif-Tydenbka, BOJBBOKC) Ta
MOPCBKHX BojoiimMax (dopamiHipepu, MpoOMEHSKH), y IpYHTI (meski Buad ame0,
JDKTYTUKOBHX, 1H(Y30piii). barato 3 HUX BeayTh Hapa3sMTHYHUN CIIOCIO KUTTS
(71stMOJTiT, TPpUIAHOCOMH, MAJSIPIMHUN IJIa3MOJIH). Y MOIIMPEHHI HAHIPOCTIIINX
BUpIIIAJIbHE 3HAYEHHS Ma€ BOJIOTA.

HaiinpocTinn — 1ie mpencTaBHUKM TBAapUHHOTO CBITY, IO Mepe0yBaroTh Ha
KIITUHHOMY piBHI opradizamii. Mop¢oyoriyHo BOHHM CTaHOBISTH OAHY KIITHHY,
a (YHKIIIOHAJIbHO — LUTICHUI opraHi3M. ToMy KiIiTHHa HaWOpPOCTIMKX MOOYJAOBaHA
3HaYHO CKJaJHIIIe, HDK KIITHHA OaraTOKJIITUHHOTO opraHizMy. Lle mosicHIo€eThCs
TUM, IO KJITUHU OaraTOKJIITUHHHX OpPraHi3MiB BHUKOHYIOTh JIMILIE TMEBHI (YHKIII,
TOJI SIK OJIHA KJIITMHA HAWMPOCTIIIMX BUKOHYE BCl KUTTEBI (YHKINI, MpUTaMaHHI
I[ITICHOMY OpTaHi3My: )KHBJICHHS, pyX, BUIUICHHS, JUXaHHS, PO3MHOKEHHS TOIIIO.

Oco06aMBOCTI OyI0BH Ta KUTTEAISIILHOCT] OJTHOKIITUHHUX OPTaHi3MiB

Kinituna HanpocTimoro, sk 1 0y/ib-siKka eykapioTHYHa KJIITHHA, Ma€ 3arajibHo-
KJIITUHHI ~ OpraHenad. Y I[UTOIUIa3Mi HAWOPOCTIIIMX BUAUIAIOTH JBa  IIApH:
30BHINIHIA — €KTOIIa3My Ta BHYTPIIIHIN — eHaomiazmy. KpiM Toro, y HalmpocTimmx
€ XapaKTepHI JIMINE JJI1 HUX OpraHenu. pyxy (IICeBIOHDKKH, JUKTYTHKH, BIHKH),
TpaBiieHHs (TpaBHI BaKyoll, y iH(Yy30pii — KIITHHHANA POT, TJIOTKA), BHIUICHHS Ta
ocMoperysLii (CkopoTiuBi Bakyoui). KiliTiHa OTHOKTITHHHUX TBapUH MICTUTH OJTHE
(ameba, eBrmena) um kinbka (iHQy3opis) spep. [lepeBakHa — OUTBIICTH
OJHOKJTITUHHUX MAa€ 3JaTHICTh pyXaTHCs. 3a JOMNOMOIOI THMYAcCOBHX BHIIMHIB
[UTOIUIa3MH — HECTPaBXKHIX HDKOK (IICEBIOHIKOK) MEPEeMINIYIOThCS HAaWIPOCTIIi,
no30aBieHi MIUIBHOI KIMTUHHOI oOonoHku (amebu). IlIBuaKoMy mepecyBaHHIO
OJHOKJTITHHHHUX CIHPHSIOTh JDKTYTHKH (€BrjcHa 3eicHa) Ta Bidku (iH)y3opis-
TydebKa).

JluxaHHs 3MIACHIOETHCS IIJISTXOM HAJXOJKEHHS KHUCHIO 4epe3 YCIO TOBEPXHIO
KIITHHU. BiH okuciioe ckiaani opraniudi pedoBunu 10 CO,, H,O Ta iHIIUX CHOyK.
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[Ipy 1bOMY BUBUIBHAETHCA €HEPris, IO BHUKOPUCTOBYETHCS [JIsl TPOILIECIB
KUTTENISUIBHOCTI TBAPUH.

BupgineHHs MNOpOAyKTIB IKUTTEMISIIBHOCTI BIIOYBA€ThCS Yepe3 CKOPOTIIMBI
BakyoJIi. 3a iX JIOMOMOTOK0 MIATPUMYETHCS MOCTIMHUN OCMOTUYHUN TUCK yCEepelrHI
KIiTHHU. CKOPOTIIMBA BaKyoJIsl BUKOHY€E (DYHKIIIFO BiKauyBaHHS BOJIU, 11O MOCTIHHO
NOTpaIUIsie y KIITUHY 3a 3aKOHaAMU KocMmocy. Taka ocMoOperyJisiis XapakTepHa s
MPICHOBOJHUX OJHOKJIITUHHHMX, Y IIUTOIIA3M1 SIKUX MICTUTBCS OUIBIIE COJICH, HIXK
y TOBKULTL. Y MOPCBKHX 1 Mapa3suTUYHUX (POPM CKOPOTIMBUX BaKyoOlIb HEMAE,
OCKIIbKY KOHIIEHTpAIIis COJIeH y TOBKULII HE MEHIIIa, HIXK YCepeIrnHI OpraHi3My.

Jis  HAWOpOCTIIIMX  XapaKTepHl HeCTaTeBUH Ta  CTaTeBUM  CIOCOOU
po3MHOKEeHHS. HecrtateBe pO3MHOXKEHHS 3IIMCHIOETHCS IUIIXOM TMOJITY Ta
OpyHBKYBaHHS. Hatiuacrime PO3MHOXKYIOThCS OJTHOKJTITUHHI MO/TLIOM
MaTEpPUHCHKOTO OPraHi3My Ha Bl JouipHi KMTHHH. s 1HDYy30pii-Tydenbku, Kpim
MOJTY, XapaKTEepHUN CTaTEBUM MpoIeC, IMiJ Yac sSKOro JBi 1HQPY30pii THMYACOBO
CHOJIYHAIOTBCA MIXK CO0O0I0 Ta OOMIHIOIOTHCS MaJIUMH  SApaMu. TakuM YUHOM
iH(Yy30pii OOMIHIOIOTHCS T'€HETHYHOIO (CHagKOBOK) iH(OPMAINE, MO0 MICTUTHCS
B 1X spax.

Haiinpocrimn nomupeni mo BCid 3eMHiN Kymi. Jlo HUX Halle)kaTh BUIBHOXKHUBYYI
Ta Mapa3uTHYHI BUAM. 3a OCOOJMBOCTSAMHU OYJOBHU OJHOKIITHHHI MOAUISIOTHCS Ha
kubka tumiB: Caproodoiceymurosi, Cnoposuxu, Ingyzopii. JKuBnsauchk 371€011bI10TO
MIKpOOpTaHi3MaMH Ta OpPraHIYHMMM pEIITKaMH, HaWMpOCTIII BKIIOYAIOTH 1X
y 3araJIbHUI MPOIEC KPYrooOiry pedoBuH y O6iocdepi. Cami Xk BOHH € KOPMOM JIJIst
NeSKUX  paKkomomiOHMX, MONIOCKIB, ManbkiB pub. IlomiTHa iXHS poib
y caMOOuuIIeHHl BoxoiM. Ilpormecu TIpyHTOYTBOpEHHS TaKOX 3IIHMCHIOIOTHCSA 3a
JOTIOMOTOI0 HaWmpocTimux. J[KryTMKOBI OAHOKIITUHHI CIyXaTh ISl 010J0T1YHOT
OLIIHKH CTYIIEHS YUCTOTH BonoiM (OGiomiarHoctuku). @opamiHidhepr Ta MPOMEHSIKH
BIJIIrPalOTh 3HAYHY POJIb B YTBOPEHHI BIAKIAAEHb KPEHIM Ta BAIMHAKY, IO € I[IHHUMHU
OyliBeIbHUMH MaTepiagaMu.

[Mapasutuuni  Buau  (ameba  AuM3eHTEpiliHA, MalAPIMHUN  IJIa3MOJIIH,
TPUIMIAHOCOMHM, JIAMOJII, JeHMaHiil) BHKJIMKAIOTh HEOC3MeYHl 3aXBOPIOBAHHS
JIIOJIMHU Ta CBIMCHKUX TBAPWH, OJHAK JESK1 3 HUX € MEPCIEKTUBHUMU JIJIs1 CTBOPECHHSI
010JIOT1YHUX METO/1B OOPOTHOU 31 IIKITHUKAMH.

Marsipist — ojHe 3 HaliHeOe3IMeUHIINUX 3aXBOPIOBaHb, BiJl sIKOTO mpoTaroM XIX i
XX cronite 3arunyno nonan 100 muH moneit. 30yaHUKM Masspii — KijibKa BHIB
MaJsIpiiHUX TUIa3MO/IITB.

ManspiiHoMy TUTa3MOJIII0 TPUTAMAHHUNA CKIAQAHUM SKUTTEBUH LMK, IO
BIIOYBAETHCS K 31 3MIHOIO CTATEBOTO Ta HECTATEBOTO IMOKOIIHB, TaK 1 31 3MIHOIO
Xa3siB — JIIOJIMHHA Ta MaJISIpiiHOTO KoMapa. Komap 3apakaeThbcs Mma3MoIieM i 9ac
CCaHHs KpOBI XBOpOI Ha MaJsIpil0 JIIOAMHU. Y KHUIIEUYHUKY KOMapa Iia3MoJin
PO3MHOXKYETHCS CTATEBUM CIIOCOOOM, TOOTO KOMap € HOro OCTaTOYHUM Xa3siHOM.

OcraTouHuii Xxa3siH — OCOOMHA, B SIKId Mapa3uT PO3MHOXKYETHCS CTATEBUM
[UIIXOM.

ITicyist cTrateBOTO pO3MHOKEHHS HACTA€ HECTATEBE: 13 3aIUTIHEHOT SIMIEKIIITHHI
YTBOPIOEThCSI 0araTo pyXJUMBUX KITHUH mapasuta. YUepe3 neskuil yac i KIITHHH
HAKOIMMYYIOThCS B CIMHHHUX 3ajl03aX KOMapa, 3BIJIKM BOHM MiJ Yac YKyCy KOMaxwu
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MOTPAIUISAIOTh Y KPOB JIIOJAWHHU Pa3oM 31 ciauHOI0. JIfoaumHa — MPOMDKHUN Xas3siH
MaJISIpIAHOTO TTa3MO/T1s.

[TpomixkHMIT Xa3siiH — OpraHi3M, y SIKOMy Hapa3uT PO3MHOXKYETHCS HECTATEBO
abo0 JMIle NTPOXOAUTH IMEBHI CTadil po3BUTKY. CrHodaTKy KIITHHU Iapa3uTa
NOTPAIUISIOTh Yy KJIITUHU TI€YIHKUA JIIOJWHU, JI€ 1HTEHCHBHO PO3MHOMKYIOTHCS.
[Tonanpmuii poO3BUTOK MAJSPIKHOrO IJIA3MOJis Iepedirae B 4YEPBOHUX KJIITHHAX
KpOBi — eputponuTax. Uepes meBHi npomMikku 4acy (24, 48a60 72 roauHu) KIITHHA
napasura pyI/IHy}OTL EPUTPOLUTH. Y KpoB MOTparuIsitoTh OprI/IHl MIPOTYKTH
KUTTEMSUTBHOCTI TIIA3MOJIIs, 1 JIFOIMHA BII[‘-IYBaG Hana/ MponacHUIl.

3aBAsKM JIIKYBaHHIO XBOPUX Ha MaJApIIO 1 IJIeCHpsIMOBaHii OOpoThOl 3
MaJSIpIHHUMHA KOMapaMyd Ta IXHIMH JMYMHKAMH, $KI MEUIKaloTh y BOJOWMAX,
MaJISIpil0 BIAJIOCS MaiKe MOBHICTIO JIKBIAyBaTH Ha TepeHax €Bponu Ta IliBHIYHOT
Amepuku. OfHaK OCTaHHIM 4acoM B YKpaiHi IIOPIYHO PEECTPYIOTh COTHI BHIIAJIKIB
3aXBOPIOBAaHb Ha MaJApilo. Ii 3aBO3ATH IIOAM, fKi MOBEPTAIOTHCA 3 KpaiH, e
NOIIKUPEHE 1€ 3aXBOPIOBAHHS. 3BAXKAIOUM Ha Te, 110 B YKpaiHi MEUIKa€e KIJIbKa BU/IIB
MaJISIpIiHUX KOMapiB, y HaIIii KpaiHi MOCTIHHO ICHY€E HeOe3IeKa crnanaxy i€l BKpai
HeOe3neYHoi XBOpoOH.

JluzeHTepiiina ame0a 3a3BUYail MEIIKA€ B MPOCBITI KUIICUHUKY JIOAUHU. Tam
BOHA KUBUTHCS OAKTEPIsIMU 1 )KOJHOI IIKOJU OpraHi3My Xxa3siiHa He 3aBzae. [Ipote 3a
NEBHUX YMOB JM3EHTEpiiiHA ameba MOK€ MPOHUKHYTH B CTIHKM KHUIIEYHUKY,
PYHHYIOUM HOTO KIITHHM Ta CHIOXHBalO4M eputpouuTu. lle mnpusBoguth 10
YTBOPEHHSI BUPA30K HA CTIHKAX KUIIEUYHUKY Ta KPUBABOI'O MPOHOCY. 3aXBOPIOBAHHS
Ha3uBaeTbcs amebia3. Has3oBHI mucTH mapasuTa BUXOIATH Pa3oM 13 KaJOBHMH
MacamMu. B opraHi3m 1HIIOI JIOJMHHU IIUCTH MOXYThb MOTPAMTU 3 CHUPOIO BOJIOIO,
HEMUTUMH (PpyKTaMu Ta OBOYAMH TOIIIO.

Tpunanozomu MenikaroTh y KpoBi, JiM(i, CHUHHOMO3KOBINH PiHHI CCaBIiB, a
omke, W moguHu. OAuH 3 BUJIB TPUIIAHO30M CIPUYUHSE B TpomiuHid Adpwuini
CMEPTENIbHO HeOe3MeuHe 3aXBOPIOBAHHS JIIOJUHU — COHHY XBOPOOY. 3aXBOPIOBAHHS
CYIIPOBOJIKYETHCS TPOMACHMIICIO, CIa0KICTIO, HAIMIBIPUTOMHHUM CTaHOM (3BiIKH 1
Ha3Ba). [lepeHOCHUTH TPUTIAHO30M MyXa IIeIIe.

CoHHa xBOpoOa HaJEKUTH JI0 3aXBOPIOBAHb 3 MPHUPOAHOIO OCEPEIKOBAHICTIO,
BUEHHSI MPO SIK1 po3poOuiau pociicekuii yuenuit €.H. ITaBnoBcbkuit Ta yKkpaiHChKUI
— JI.K. 3a6onotauii. Bonu noBenu, mio B Npupo/ii ICHYIOTh OCEPEIKH 3aXBOPIOBAHb,
HAa K1 CTPaXXAAIOTh JIIOU Ta CBIMCHKI TBApUHU. Xa34i 30yJHHUKIB IIUX XBOPOO — TUKI
TBApHHU (11 TPHUIIAHO30M — II€ Pi3HI BUIM AHTWJION). 3a yYacTIO MEPEHOCHUKIB
30yAHUKA 3 TPUPOJHUX OCEPEIKIB MOXYTh TEPENaBaTHCS JIIOJWHI Ta CBIMCHKAM
TBapUHAM.

Ille omHMM HeGE3MEYHNM 3aXBOPIOBAHHAM JIIOJMHH € TOKCOILIa3Mo3. Moro
30yIHUK — TOKCOIUIa3Ma — BHYTPIIIHbOKIITHHHUNA MapasuT, KU ypakye HEPBOBY,
EHJOKPUHHY CHCTeMH, JiM(paTU4YHI BY3JId, M sa3u. JloauHa MOXe 3apa3uTHcs,
IPaYKCh 13 YpaKEHOIO KIIIKOIO, HA MOBEPXHI Tila SKOi € LUCTH napa3uta. [Himii
HUIAX 3apaKEHHS — BXKMBAHHS B 1KYy HEOCTATHBO TEPMIYHO OOpOOJIEHOro M’sca
XBOpUX TBapuH. JlochimkeHHs moka3anu, mo He MeHm sk 30-40 % memkaHiiB
HAIIOl TJIAHETH 3apa)K€Hl TOKCOIUIa3MOI0. AJIE MPOSIBU 3aXBOPIOBAHHS PEECTPYIOTH
3HayHO piame. Otxe, OUIBIIICTh JIOJEH, B OpraHiami sKuUX Iepe0yBaroTh
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TOKcomiasMu, — e Hocli. Hocii MoxyTh mepemaBatu 30yJHUKIB 3aXBOPIOBAHHS
3I0POBHM OCOOHMHAM.

Xix poooru

3aBaanns 1. Hemapasutuuni capkomoBi. Bi3pMiTh MINETKOW 1 HAHECITh Ha
INpeIMETHE CKJIO KpaIullo KyJIbTypu 3 ameOamu. Hakpuiite Kparuo HOKpUBHUM
ckjoM. PosrnsiHpTe mpemapar mig MIKPOCKONOM CIIOYATKy MpH 301nblIeHHI /X8,
notiMm — 7 x 40. 3HaliaiTe HaWOUIPIIMI eK3eMIUIIp amMeOu 1 TPUIUBITBCA 0
ameOoimHoi  dopMH  pyxy, XapakTepHoi  J0003eBHM. AMeOM  TOBIJIBHO
NepecyBalOThCs, 3MIHIOIOYN CBOIO (opMy. Ilpyu 1IbOMY BOHU yTBOPIOIOTH BHPOCTH
nuTOIIa3Mu — mcepnonofii. Ilpu goBromy cmoctepekeHHI MOXKHA MOMITHTH, SIK
ameOu 3a JI0MOMOTOO TICEBIOMNOIH 3aXOIUTOI0Th 1Ky. [lo3HauTe B poO0YOMY 30IIMTI
OynoBy ameou (puc. 1).

Puc. 1. Ameba npoTeii:
1 —exrTomnnasma; 2 —TpaBHa BakyoJsl; 3 —eHAoIIa3mMa. 4 —CKOpOTJIMBa
BaKyoOJIs; 5 —sA1po.

3aBnannsa 2. Jlusenrepiiina ame6a. Po3risHpTe 1 MO3HAYTE CXEMY KUTTEBOTO
UKJTY IU3CeHTEepiliHOT amebu (puc. 2).
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Puc. 2. Cxema )XHTTEBOTO IUKITY TU3EHTEPIHHOT aMeOH:

1-2 —nwcTa, gKxa moTpanuia B TpPaBHUM KaHa, 3 —METAI[UCTUYHI aMeOn sKi
YTBOPIOIOTHCS MPH €KCIUCTYBaHHI (TOOTO BUXOI i3 IUCTH); 4 —ApiOHa BereTaTuBHA
dbopma, siKa € OCHOBHOIO JIAaHKOIO B JKUTTEBOMY IMKJIi ameou; 5-10 —ucTH, sxi
BUIUISIIOTHCS 3 (PeKasisIMU B 30BHIIITHE CEPEOBUIIE 1 3HOBY MOXKYTh ITOTPAIUTH B
opraHi3M rocnojaps; 11 —ereratuBHa ¢opma, sika 3yCTPIYAETHCS B KPOB' THUCTO-
CJIM30BHMX BUIICHHSX XBOPOro (B 30BH. CepeIOBHUII THHE); 12 —BesuKa
BereTaTuBHa (hOpMa, sika MPOHUKAE B TKAHWHU CIIM30BOT OOOJIOHKHU KHUIIIOK;
13-14 —Benuka BereTaTHBHa (popMa, siKa MOTPAILISLE B MPOCBIT KUIIOK (IIpH
BUBE/ICHHI B 30BHIIIIHE CEPEIOBHIIIE THHE).

3apmannst 3. bymoBa Tpumanocomu. Ilo3naute OymOBY TpPHITAHOCOMH,
BUIMITUBIIM SIAPO, KIHETOIJIACT, Oa3zajJibHE TIIbLIE, KIHETOCOMY, VHAYJIOOUY
MeMOpaHy, KryTuk (puc. 3).

Puc. 3. Tpunanocoma:
1 —mxryTHK, 2 —XBUJenoNi0Ha MTepenonKa, 3 —
KiHeTOCcOMa, 4 —KiHeToIIacT, 5 —spo; 6 —
0a3aJjibHE K1JIbLIE
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3aBaanns 4. Mopdororis mamOmiit. Jlam6Omii MaroTh rpymononiony dopmy
TUJIa, CAMETPUYHUN MPUCMOKTYBAIBHUN NHUCK, PO3MIIIEHUN B MEPEaHIN YacTUHI Ha
YepeBHIM CTOPOHI TUIA, MIO CIYXXHUTh JJIs MPUKPITUICHHS 10 CIM30BOi OOOJOHKHU
kuieyHuka. Ilocepeauni Tuta € JB1 OMOPHI TMAJUYKK — aKCOCTHII, 2 slpa, SKI
PO3MilleH] B MepeIHIM YyacThHI Tina, 4 mapu JHKryTukiB. [lo3Haute OymoBy aamoOIii 1
IIUCTH, BIIMITbTE CUMETPIIO B PO3MIIIIEHHI BCiX CTPYKTYp (puc. 4).

Puc. 4. Lamblia intestinalis
(BepxHiii psim) 111 TUCTH.

3aBaannss 5. Mopdonoris TpuxoMoHaau. TpPUXOMOHaTM MAlOTh OBAIbHY
dbopMy Tina 3 MUIOMOAIOHUM BHPOCTOM Ha 3aJHBOMY KIHII, MyXHUPOMOIIOHE SAPO,
K€ PO3MINIYETHCS y IEPEeTHROMY KiHIIlI Tija. biedapoHmmacTy, siki CKpy4eHO JexkaTh
MDK SAPOM 1 TIEPEAHIM KPAEM Tijia 3 BUIBHUMH JKTYTUKAMH, K1 BIAXOASATH Bl HUX,
YHAYJIIOIYY MeMOpaHy, OIIOPHHUM CTepKeHb — aKCOCTUIb Ta 1HIIl. [lo3naute OynoBy
KHIIEYHOI 1 TiXBOBO1 TpuxoMoHaau (puc. 5).

Puc. 5.Pi3H1 BUaAM TpUXOMOHA/I!
a —Trichomonas vaginalis;
6 — Trichomonas hominis.
1 —snpo; 2 —6nedapormiact ; 3 SKTyTHKA
(mepenHi ); 4 —ynaymnroya MmeMOpuHa; 5 —
pu3soruiacT; 6 —onopHa (akciaJlbHa HUTKA)
YHYJIFOI0U0i MeMOpaHu, / —napabasajibHa
¢di0puna; 8 —akcocTuib, 9 —
nuToriazMaTuyHi rpanyid; 10 —muroctom,
11—rpaBHi Bakyosi; 12 —3aaH1l JKTYTHUK.
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3aBaannsa 6. Po3risHbTe roToBUi MiKkponpenapat Ma3Ky KpoBi 1 TOBCTOI Kparuii
XBoporo wmaispieto. lluTomnazma epurponmTa 3abapBiieHa B PO30BHH  KOJIIp,
[IUTOIIIa3Ma TUTa3MOIisl — B CHHIN, HOTO Sapo B SICKpaBO-YEPBOHUHN KOJIip. 3HANMITH
Ha IMperaparax pi3HI CTajall PO3BUTKY MAaJSPIHHOIO IJIa3MOMAISl B €pPUTPOIUTAX:
3JI0POBI EPUTPOIIMTH, KITBIIEBUIHA CTadisl, aMeOOTOIOHMI IU30HT, 3PiIHIA IIHU30HT,
U9l MIM30HTH, He3pim crareBi Qopmu (Makpo- 1 MIKpOTaMETOILMTH).
O3HalOMHUTHCH 3 KUTTEBUM ITUKJIOM Iapa3uTa, M0 BUKIMKae mayspito. [To3naure
OCHOBHI CTa/lii pO3BUTKY Mapa3uTa.
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Puc. 6. Kurresuit uukn Plasmodium vivax:

1-4 — Buxia cIOPO30iTIB 3 MPOTOKU CIIMHHOI 3371031 KOMapa Ta MPOHUKHEHHS iX Y
KJIITUHYU TIeYiHKH,; 5-10— mm30roHIs B epUTpOLUTaX;
11-16—rameroronis; 17— xiHoua rameta; 18— yrBopeHHs Mikporamer; 19—
sarmigHeHHs; 20— 3urota; 21— ookinera; 22-24— po3BUTOK OOIUCTH;

25— pO3pHuB 3pLI0T CIOPOLIMCTHU Ta BUX1J] CIIOPO30iTiB; 26— CLIOPO30iTH Y CIMHHIM
3aJI031.
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3aBaanHda 7/ 3anoBHITH TaOJIHIIO

«OCHOBH1 3aXBOPIOBaHHS, CIPUYMHEHI

HAWUMPOCTIIIMU.
Taoauua 1
Hasga Cumnromn 30yaHuk IIpoginakruka
3aXBOPHOBaHHS

3po0iTh BUCHOBKH.

©CoNoOoGOhrWNE

3aBaaHHA 1JI51 CAMOKOHTPOJIIO

SIKUMH IUIIXaMU IPOHMKAE MapasuT y TiJIO Xa3siHa?
[Ilo Take aHTPONOHO3U?
Sxi MmopororiuHi 03HAKK XapaKTepH1 A HAUIPOCTIMNX ?
Ski opraHenu xapakTepHi s KIITUH HAaWOPOCTIIINX ?

SKi HaHTPOCTIII CIPUYUHIOIOTH KUIIIKOBI XBOPOOH?

Sxi mopdoddizionoridai 0coOIMBOCTI MaIOTh CapPKOIOB1?
SIke 3aXBOPIOBaHHS CIPUYMHIOE TU3EHTEpPiiiHA ameba?
Uum )KUBUTKCS AU3EHTEpiliHA ameba?
Jle B oprani3mi JIOJAMHU JIOKANI3YEThCA MIXBOBA TPUXOMOHAA?

10 SAxi mopdosioriydi 0cOOIUBOCTI Ma€ KUIIIKOBA TPUXOMOHA,1a"?
11. Oxapakrepu3yiTe OCHOBHI OCOOJUBOCTI Majsipii, 30y JHUK, MOIIUPEHHS.
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JIABOPATOPHA POBOTA Nel5
BUBYEHHS NAPASUTUYHUX YEPBIB

MeTta: BMITH pO3Mi3HaBaTH Ha Makpo- 1 MiKpompenapaTax BUIOBY HaJEXKHICTh
acKapuIu, TOCTPUKA, BOJIOCOTOJIOBIS, TPUXIHEIN, KPUBOTOJIOBKH 1 ByTPHIll KUIIIEYHOT
JUISl HACTYITHOT J1arHOCTUKH 1 MPO(]1TaKTUKHU T€IbMIHTO31B.

Marepiaiau i o0JagHaAHHSI. MIKPOCKOITH, MiKpOIperapaTi, MaKpoIpernaparu,
TaOJIHIII.

TEOPETHYHI MATEPIAJIN

Kpyrnai yepBu XUBYTh y MOpPSIX, MPICHUX BojoiMax 1 rpyHTi. Cepes HuX 0arato
BU/IB, Kl BpaXalOTb TKAaHWHHU 1 OpraHM HE JIMIIE PI3HUX TBAPUH 1 JIOAUHH, a U
pocivH. BcTaHoBIIeHO, MO0 HA IUIaHETI HEMae TakuxX OioTomiB, ne 0 He Oyro
NpeACTaBHUKIB THUMY Kpyrimx 4dYepBiB. lle oaumH 13 HaW4YMCIEHHIMIMX THIIIB
TBaApUHHOTO CBITY, 10 oxoruttoe noHaa 500 tuc. BuaiB. JloBkKuHA Mpe/ICTAaBHUKIB
PI3HUX BUIIB KOHMBAEThCs Bi 1 MM 10 1M, a iHOA1 ¥ OinbIle.

Tino xpyraux dYepBIB HECeTMEHTOBaHE, Mae OularepailbHy cumetpito. Ha
nonepeyHoMy po3pizi Mae dopMy KpyTa, 3BiAcM ¥ HazBa Tumy. CTiHKa Tija
CKJIQJIAETHCS 3 MIKIPHOM 'SI30Baro Milllka, BKPUTOTO KYyTHKYJIOKO, Y 3B'A3KY 3 UMM JJIs
KpPYIJIMX Y€pBiB XapaKTEpHE JIMHAHHA. BHYTpIIIHI opranu po3MillieHi B MEPBUHHIN
MOPOKHUHI TijNa, fKa 3alOBHEHA pPiAMHOIO. PiaMHa MICTUTH OTpYHHI PEUOBUHM 1
nepedyBa€e B MOPOKHUHI TJIA IMiJT IEBHUM THCKOM, III0 Pa30M 3 MIITHUMU MTOKPHUBAMH
YTBOPIOE TakK 3BaHUN TiApocTaTuyHUMl ckener. [lepBUHHA MOpPOKHHWHA BHUKOHYE
3aXUCHY 1 TpaHCHOPTHY (yHKIi. [lepBuHHA MOPOKHMHA KPYTJIMX YEPBIB, MOSBA Y
HUX 3a/IHbOT KUIIKU ¥ aHaJIbHOTO OTBOPY € apoMopdo3aMu.

BunineHa  cuctema  KpyINIMX ~— 4YepBIB  MpEACTaBi€Ha  OJHIEIOABOMA
OJTHOKJIITHHHUMH HIKIPHUMH 3aJI03aMH, Bl SIKMX BIAXOJATH JBa OOKOBHMX KaHaJH.
33a7ly BOHU 3aKIHUYIOTbCS CIIINO, @ B MEPEAHIN YaCTHHI 3JMBAIOTHCS B OJMH KaHal,
10 BIJIKPUBAETHCS HA30BHI MOPOIO Mo3aAy 'Ty0'. DYHKIIIO BULJICHHS BUKOHYIOThH
TaK0XX OCOOJIMBI (parolMTapHi KIITHHHU, PO3MIIIEHI MO0 XOAYy BUIIJIBHUX KaHAIB. Y
HUX HarpoMapKyrThCS HEPO3YMHHI MPOIYKTH AUCUMUIALIT 1 4yKOPIAHI Tija, IO
NOTPAIUISIOTh Y TOPOKHUHY TIJIA.

[lenTpansHa HEpBOBa CHUCTEMa IMPEACTaBICHA HABKOJOIJIIOTKOBUM HEPBOBUM
KUIBLIEM 1 CTOBOYpaMH, 110 BIAXOAATH Bif Kuiblig. OpraHu 4yTTs pO3BHHEHI CIa0Ko.
€ opraHu JOTUKY ¥ XIMIYHOTO YYTTSA. Y BUIbHOICHYIOUHMX KPYIJIMX YEPBIB €
CBITJIOUYTJIMBI BiUKa.

TpaBHa cuctemMa MOYMHAETHCS POTOBUM 1 3aKIHUYETHCA 3aJHBOTPOXITHUM
oTBOpamu. BoHa ckianaeTscs 3 mepeHboi, CEpeIHbOI 1 3aHbOT KUIIOK.

Bbinbmricte popM Kpyriaux 4yepBiB po3aiIbHOCTATEBI.

JluxanpHOT 1 KPOBOHOCHOI CHCTEM Hemae. BinbHoicHyroul (opMH TUXAIOTh
BCI€I0 TTOBEPXHEIO T1JIa, a Napa3uTH — aHAEPOOHO.

o tuny [lepBUHHOMIOPOKHUHHUX BIAHOCATH KUIbKa KijaciB. OCHOBHUM 3 HUX
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€ kmac Hemartomu, 10 SKOTO TOpS 3 BUIBHOICHYIOUMMH HaJeKaTh YCI BUIH, IO
napa3uTyrOTh B OpraHi3Mi JIIOAUHU i TBApUH.

binpuricte HeMaToj — BUIBHOXKMBYYI TBapUHM, IO JKUBYTh Y BY3bKHUX
KamuIIpHUX TPOMDKKAX MK YaCTOUYKaAMU IPYHTY, MICKY, MyJIy Ha JIHI BOJOWM a0bo Ha
cyun, W juire Oau3bko 7 THC. BHIIB (MPUOJIM3HO TPETHHA BIJOMHUX) — Iapa3sHTH
pociuH 1 TBapuH. Y TpICHUX BojoiiMax Ykpainu 3HaijeHo moHaa 300 Buuis, y
YopHnomy Ta A3oBchkkomMy Mopsx — Ommu3bko 200; y xpeOGeTHUX TBapuH
3apeecTtpoBaHo 561 Buj mapasuTUYHUX HEMaroid. POCIMHHI HEMATOIW >KUBYTh Ha
KOpeHsX .uOyJi, YacHHKY, KBacoJll Ta Ha JEIKHUX IHIIMX TOPOJHIX POCIMHAX
(mnOynpHA HeEMaToJa), y IMJ3EMHHMX ITaroHax KapToruli (cTebiioBa HemaTona), y
pi3HUX opraHax cyHulli (cyHMuHa HemaTozaa). Po3mipu iXHBOTO TiJla KOJUBAIOTHCS
BiJT MiKpocKoTiYHUX /10 1 M 1 Oinbine. J[o TiraHTCHhKUX BHUIIB HAJICKHUTHh Apa3uTUIHA
HEMaTo/Ja KallajoTiB, MOBXWHA sKoi Onu3pko 8 M. HemaTomu KomtouuM pOTOBHM
anapaToM MPOKOJIIOIOTh TKAHUHU POCINH, BBOASATh Y HUX PEUOBUHHU, IO POZYUHSIOTh
BMICT POCJIMHHUX KIITHH. PE4OBMHM, IO PO3YMHUIIUCS, BOHU BCMOKTYIOTH 32
JIOTIOMOT'OI0 PO3IIUPEHOT YACTHHHU CTPABOXOAY, MYCKYJIHMCTI CTIHKH SIKOTO JIIIOTh SIK
HAcoc. Ka MEepeTPaBIIOEThCA B KHILEYHUKY. bararo HemMaroa >KMBYTb Yy IPYHTI,
KUBJIATBCS PI3HUMH POCIMHHUMM pEIITKaMH 1 BIAITpaloTh IE€BHY pOJib Y
IPYHTOYTBOPEHHI.

Hemaroau — napa3uTu TBapHuH 1 JIOJUHU — KUBYTh B Opranizmi xassiiHa. J[o Hux
BiJTHOCSITHCSI acKapuau (JTF0ACHhKa, KIHChbKA, CBUHSYA), TOCTPUKH, TPUXIHEIH, PHIITH,
BOJIOCOTOJIOBIII.

CraTeB0o3piJii caMIll i CaMKH acKapuIy )KUBYTh Y TOHKOMY KUIIEUHUKY JIFOJUHU.
Beperenomnonione Tisio camok nocsrae 40 cM 3aBnoBxkKH (camini aemio MeHin — 12-25
cMm). JKUBIATBCS acKapuauW HAMiBIEPETPABICHOI DKEK. 3allUliIHeH] CaMKH
BinkimanaroTh s (6im3pko 200 3a mo0y), MO MMiJ 9ac BHIIOPOKHEHHS BUXOJISTH
HA30BHI. Y BOJIOTOMY TIPYHTI B SIHIIX PO3BHBAIOTHCA PYXJUBI JUYUMHKH. SIHILIS
ackapuji MarTh TOBCTY OO0OJIOHKY, TOMY JIETKO BUTPUMYIOTh BUCHXAHHS Ta 1HIII
HECHPUATIMBI YMOBU. BOHM PO3HOCATHCS 3 MHUIJIOM, BOJIOIO a00 32 IOMOMOIO0 MYX 1
NOTPAIUISIOTh HAa XapyoBl MPOAYKTH. Y KHUIICUHUKY JIOJUHU, KyAH AU HAAXOMASATh
pazoM 3 ke abo BOJAOI, 3 HUX BUXOASAThH JIMYMHKH, SIKI MPOOYPaBIIOIOTh CTIHKU
KHUIIIKA W ONMHUHSIOTHCSA Y KPOB' STHOMY pyciii. 3 KpOB IO BOHHM MITPYIOTh JI0 MEUIHKH,
cepIs 1 A0 JiereHb. PyilHyIOUM CTIHKU JIET€HEBUX KamiIsapiB, JIMYMHKU BUXOJSATH B
aNBbBEOJIM, a 3BIATH TO AWXATBHUX MNUIIXaX MITPYIOTh 4Y€pe3 TOpTaHb y TpPaBHY
CUCTEMY, JIe ¥ pO3BUBAIOTHCS B TOPOCTUX caMIliB 1 camok. [1ix yac takoi mirpariii mo
Ty JIIOAWHHU, IO TPUBAE ONM3BKO 2,5 MICALIB, JIMYMHKU JUHSAIOTH 1 POCTYTh.
AcKapuay BUKIUKAIOTH Yy JIOAMHH 3arajibHy 1HTOKCHKAIUIO OpPraHi3My MpOIyKTaMH
oOMIHYy mapa3uTa, a TakoX po3ianad (QyHKUIA kumeyHuka. CrocTepiraerbes
3HIKEHHS aleTUTY, TOCTpi 00 B )KMBOTI, MOPYIIEHHS CHY, HEOKPIB' I, 3aBOPOTH Ta
HETMPOXIAHICTh KUIIIOK TOIIIO.

[I1poKOBIIOMUN TOCTPUK — MApa3UT JIIOAUHH, SIKAA KUBE 3A€0LIbIIOT0 B
TOBCTIiH kumi giTed. JIoBKHWHA TOPOCINX CaMOK CTaHOBUThH 9-12MM, a camiiiB — 3-5
mM. CaMka BiJKJIama€e sl Ha IIKIpYy OIS aHAJIBHOTO OTBOPY, IO BHUKIHKAE
cBepOsiuky. [Ipu modicyBaHHI AITBMH CBEPOJISYOTO MICIS SHIS MONAAAr0Th 1T IXHI
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HITTI, @ TOTIM y poT. BinOyBaeTbcs camo3apakeHHS HOBUMHU TOPILISIMH S€Ib.
[TpoTsirom >KUTTS caMKa TOCTpUKA BiAKIaAa€e S-17 THC. SEIb.

Jlopocni TpuxiHenu (IOBXKHHA Tila caMOK OJHM3bKO 4 MM) JKMBYTh Y IPOCBITI
TOHKOTO KHUIIIEYHUKA, a MIKPOCKOIIYHI JIMYMHKKA TPOHUKAIOTh y M s3H, JIeé BOHH
POCTYTh, CKPYUYIOThCS y CIipalb i, yTBOPHUBIIIH HABKOJIO ce0e Karcyiy, MepexoasTh
y CTaH CHOKo. J[Xepeno 3apakeHHsS JIOAUHU — M ICO TBapHH, OCOOIUBO CBUHEH,
IO 3apaXyIOThCS TPHUXIHEIOW, KUBJISYUCH JPIOHUMHU CCaBIIMH, HANpPUKIA,
MAIFOKAMH.

Xin podorn

3aBganns 1. Mopdororis 1 po3tuH ackapuaud. BuxopuctoByrouu Tabmauiio,
MaJIOHKHA JabopaTtopHOi poOOTH, MaKpoIlpenapaTd, pO3INISIHbTE MOPQOIOTIUHI
0COOMMBOCTI 1 30BHIIIHIO OyIOBY acKapuau, 3BEpHITb yBary Ha CTaTeBUU
aumopdizm, mosHaure ix (puc.l). PosrisiHpTe TOnepeuyHWid 3pi3m uYepe3 Tilo
acKapua¥, TO3HAYMBINY BCi 11 BHyTpimHiI opranu (puc. 2). Po3rinsHbTe 0cOOIMBOCTI
nepediry 3aXxBOPIOBaHb, M0 CIIPUINHIOIOTHCS JAHUM 30y THUKOM.

Puc.1 JTronceka ackapuaa (Ascaris lumbricoides):
A —camenpb (3a/1HIH KiHEIb 3aKPYYECHO HA YEPCBHY
cTopony); b —camka: 1 —pot, 2— cTateBuii OTBIp, y
caM1if CIIBOAAAc 3 aHAIbHUM — 3

AN

\:\

Puc. 2.Tlonepeunuii 3pi3 uepes Tino ackapuan (CaMKH):

1 — ciunHUil HEpBOBUH CTOBOYp; 2 — KyTUKYJa; 3 — rinojaepma; 4 — kuika; 5—
S€YHUK; 6 — stirienpoBin; 7 —M'sa3u; 8 —matka; 9 — mo3noBxkHI Myckymu; 10—
yepeBHUN HEpBOBUiA cTOBOYp; 11— BuaineHuit kanan; 12— paxic; 13— seunuku.

69



3aBganus 2. Mopdonoris roctpuka auTsdoro. BukopucroByroun Tabmauiio,
MaJIFOHKH J1ab0opaTOpHOT poOOTH Ta MiAPYYHHUKH, O3HAKOMTECS 3 OYJ0BOKO FOCTPHKA
AUTSYoro (caMKd 1 camild), IMO3HAYMBINM TpaBHY 1 crateBoi cuctemu (puc.3).
Po3rnsiHpbTe 0COONMBOCTI Tepediry 3axXBOpPIOBaHb, IO CHPUYMHIOKOTHCS JTaHUM
30y THUKOM.

Puc.3.Toctpuk nutsunii (Enterobius vermicularis):
A —camka 1 —port; 2—Be3ukyna; 3 — cTpaBoxina; 4 —
fioro Bigytrs (Oynb0yc); 5 — kueyHuk; 6 —
cTaTeBUi OTBIp; / —Marka; 8 — sinenpoBia; 9 —
S€YHHK, aHAJIBHUN OTBIp;

b — camenp (1-10— mo3nayeHHs Taki cami); 11—
ciM'aHUK, 12— cIMSIBUBIIHUN KaHAT

3aBaanns 3. Mopdoioris BOJIOCOTOJIOBIIS JIIOJCHKOTO. BHKOpHCTOBYIOUH
TaOJUII0, MAaJIOHKU JIabopaTopHOi poOOTH Ta TMIAPYYHHKH, O3HAMOMTecs 13
3araJbHOI0 OYJI0BOIO BOJIOCOTOJIOBIIS JIFOJCHKOTO (CaMKH 1 camils), MO3HAYMBIIH 1X
(puc.4). Po3rimsHbTe OCOONHMBOCTI Iepediry 3axBOpPIOBaHb, IO CIPUYHHIOIOTHCS
JaHUM 30yTHUKOM.

Puc. 4. BonocoronoBens JOACEKAN:
a — camka; 0 — camerlb (epeaHii KiHelb
3aHYPEHHH y CJIU30BY 000JOHKY KHIIKH).
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3aBganns 4. Mopdonoris tpuxinenu. [loznaure, BHUKOpUCTaBIIM TaOIUIO,
MAaJTFOHKH JIa0OpaTOpHOi POOOTH Ta MiIAPYYHHKH, CTATEBO3PLII TpHUXiHEIH (CaMKy i
camils), HEIHKAICyJbOBaHI 1 1HKAICYJbOBOHI M’ SI30BI TPUXIHENH, IMiJAKPECIUBIIN
Kafcyyy oBajdbHOI (OpMH 1, pO3MIIIEHY B HIH CHIpaJbHO 3TOPHYTY JIMUYUHKY
tpuxinean (puc. 5; 6). Po3rmsHbTe 0COOJMBOCTI Iepediry 3axBOpPIOBaHb, IO
CIPUYUHIOIOTHCS JaHUMH 30y THUKAMH.

Puc.5. CrareBospini Tpuxinenu (Trichinella
spiralis): A —camka; b — camelrp.

e N
Puc. 6. Tpuxinenma (Trichinella spiralis): A — HeinkarcynboBaHi M'S3¢Bi
TpuxiHenu; b — iHKancyap0BaH1 M'A3€B1 TPUXIHEIIHU.

3aBgannss 5. Mopdororis  KpUBOTOJOBKM Ta  BYIPUIl  KHILIEYHOI.
BuxopucTtoByroun TaOnuI0, MaTOHKH Jab0paTopHOi poOOTH Ta MIAPYYHHKH,
MO3HAYTE HA MATIOHKY pabAUTONOAIOHY 1 (QUIApenoAiOHy IMYUHKYA KPUBOTOJIOBKH Ta
ByrpuIli kumiedHoi (puc.7). Po3rissHbTe 0COOMUBOCTI Iepediry 3axBOPIOBaHb, IO
CIPUYUHIOIOTHCA JaHUMHU 30y THUKAMH.

Puc.7. Jlnunuku Byrputt kumednoi (Strongyloide
stercoralis) xpuBoromosku (Ancylostoma
duodenale):

1 — pabauTomnoaiOHa JInuruHKa (BYrpHIIi
KHIIEYHO1); 2 — epeIHil KiHelb; 3 —
pabauTonoAiOHa TuuruHKa (KPUBOTOJIOBKH); 4 —
nepeaHii KiHellb, MOKPUTHN YOXJIUKOM; S —
¢biasiponoioHa TuurHKa (BYrpHIli KAIIEYHOT); 6 —
binsponoaioHa TMYKHKA (KPUBOTOJIOBKH) B YOXJIHKY
MiCTIsl TUHSHHS, / — HEPBOBE KUIbIIE; 8 — CTPaBOXi




3aBganns 6. 3amoBHITH Tabmui0 «OCHOBHI 3aXBOPIOBAHHSA CHPUYUHEHI
HEeMaTo1aMu».
Taoauua 1

Hasga Cumnromn IHapa3ur IIpoginakruka
3aXBOPHOBaHHS

3po0uTH BUCHOBKH.

3aBaaHHA 1J151 CAMOKOHTPOJIIO

Ha3zsith Mopdosioriyai 0coOOJIUBOCTI HEMATOI.
Sxi HEMaTOAM 3/1aTHI /10 YKUBOPOIIHHS ?
Uwu icCHYIOTh TPAHCMICUBHI HEMATO103U?
SIki HeTpaHCMICHBHI HEMATO/I03U TOLIUPIOIOTHCS Yepe3 Komax?
JIMIMHKY SKUX HEMAaTO ] aKTUBHO MIPOHUKAIOTH B OPTaHI3M JIFOIMHH ?
SIki HemMaToau 34aTHI aKTUBHO BUBOJIMWTH 3aIUTIIHEHI SHNA a00 JUYUHKH 3
oprasizmy xaszsina?
7. Uu MOXYTh y JIOJWHU TIApa3uTyBaTH KIHChKA acKapuja, KOTsS4a acKapuia,
cobaya ackapuzaa?
8. Uepes siKki BHYTPIIIHI OPTaHU JIIOAUHU MITPY€E JTUUYUHKA aCKapUINA?
9. Yuwm 3yMOBIICHE 3HAYHE MOMIMPEHHS Ta BUCOKA YaCTOTa aCKapuaI03y?
10. Sxi icHYIOTB 3aX0/I1 OCOOUCTOI Ta TPOMaCHKOI MPOMITAKTUKU aCKapHU103y?

oOUhkwnNE
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JIABOPATOPHA POBOTA Ne 16

BUBYEHHSA NAPASUTUYHUX YWIEHUCTOHOI'UX

Mera: BMmiTH p03ni3HaBaTH Ha  MaKpo- 1 MleonpenapaTax BUJIOBY
MPUHATICKHICTD CKOleOHlB NaByKiB, KIIIIIB, BOIIEH, OJIOX, KOMaplB 1 Myx s
HaCTynH01 PaBHIIbHOT 1HTepnpeTaun €THOJIOT1l, J1arHOCTUKH 1 HpOCl)lJIaKTI/IKI/I
TPaHCMICUBHHX, 1H(EKIIMHNX, 1HBAa31MHUX 3aXBOPIOBaHb; BMITH Ha1aTH HEBIIKIAJAHY
HepIry MEIUYHY JOTIOMOTY.

Marepiaiam i 006JagHAHHA. MIKPOCKOITH, MiKpOIIpenapaTH, MaKpOoIpernapaTH,
TabnuIl.

TEOPETHYHI BITIOMOCTI

UneHuCTOHOT1 — HalYHCeNbHIIINKN TUM y napctei TBapunu. /1o HbOTO HaNEKUTD
noHaa 1,5 miH. BUAIB, y TOMY 4MCIl B YKpaiHi — 01u3bko 25 Tuc. UneHucToHOT1
OTMaHyBaju YCli CepeJoBHINA ICHYBaHHS B Mekax Olocdepu 1 mopsa 3 ACSIKUMHU
XpeOeTHUMHU HaOyJIM 3AaTHOCTI 10 aKTUBHOTO MOJIbOTY. JI0 HUX BITHOCSATHCS Pi3HI
BUJIU PIYKOBHUX PakKiB, KpabiB, KPEBETOK, IMaBYyKiB, CKOPIIOHIB, JXYKIB, METEIHUKIB,
MyX, KomapiB Tomo. He3Baxkarounm Ha 3HA4YHY TMOAIOHICTH B oOpraxizamii 3
KUIbYaCTUMHU 4Ye€pBaMH, WICHHUCTOHOT1 Yy TMpolleci eBoJIoIi HalOymu Oararto
MPOTPECUBHUX OCOOJIMBOCTEH, SKi 3a0e3nmedynsiv iM BUXiA HAa CyHly 1 MOBITPSIHE
CEPEIOBHIIIE.

[MaBykomomiOHI — BUTPHOXHMBYYI Ha3eMHI UJICHHCTOHOTT (MaByKH, KIIIMIi,
CKOPITIOHN), ¥ JHIe cepe]] KIIIIB € Mapa3suTy POCIHH 1 TBAPHH, a TAKOXK MEIIKAHIII
COJIOHUX 1 npicHUX Boj. Bimomo nonan 60 Trc. BUIIB MaByKOMOIOHUX.

Tino maBykomomiOHUX (KpiM <«KIJTIIIIB) CKJIAAETHCS 3 TOJOBOTPY/IEH 1 YepEBIIS.
Ha ronoBorpynsix posramoBati 4 mapu OpoCTUX BIYOK Ta 6 map KiHIIIBOK, 3 SIKMX 2
napyd BHMJIO3MIHEHI — KOPOTKI KIJICHIHENOAiOHI a0o KirremomaiOHi xeminepu (mis
3aXOIUICHHS Ta BOMBAHHS 3700M4Yi) 1 JOBIi HOIOIIyHaJbIsl, a00 mMeaunanbiu (s
BIJIIYKYBaHHS Ta YTPUMYBaHHs 310014i), Ta 4 mapu — X0IujbHI HOru. Yepesiie Mae
NpYXHI TTOKPUBH, HA HHOMY 3HAXOMATHCS CTATEBUH Ta aHAJIILHUW OTBOPH, 30BHIIIHI
OTBOPH OpraHiB JAUXaHHS (JereHeBHUX MIIIKIB a00 Tpaxel) 1 maByTHHHI OOPOJABKH 3
MPOTOKAaMU MMaBYTHHHUX 3aJ103 (y MaByKIB).

Knimi — onHa 3 HaWMOMMPEHIMUX Ha 3€MHINM Kyni Tpyl TBapuH. Y CBITOBIH
dayni psa Kmimi Hamigye 6im3sko 50 TrC. BUIB, 3 HUX B YKpaini — 3tuc. binpmiicts
13 HUX BUIbHOKMBYY1 TBapUHH, IO HACENAIOTh IPYHTH, MIJICTUIKY ¥ 1HIII OpraHiuHI
pELITKH, MpiCHI i MOpChKi Bomoiimu. Cepes KiimiiB O0arato napasutiB rpuliB, pOCIUH
(ramoBi  kuimii), TBapuH (CBepOyH-HAIIKIPHUK, CBEPOYH-IIKIPOiA) 1 JIFOAMHU
(kopocTsiHui cBepOyH, ikcoA0Bi Kiimti). [TapasuTHdHi BUIU KB )XUBYTH Ha Tip’ 1
NTaxiB, y MOKPUBAX, AUXAJIbHIN, TpaBHIM, CTaTeBId cUCTeMaxX 0araTboX XpeOETHUX
TBAapHH, a TaKOX JIOAUHM ToIno. Kt — Mikpockomiuni opradizmu (1-7 M), pi3Hi
3a Qopmoro (oBajbHI, SHIENOAIOHI, TPUKYTHI) Ta 3a0apBieHHAM. Bix iHIINX
MaBYKOMOIOHMX BOHHU BIJPI3HSIOTHCS 3a TAaKUMU O3HAKaMHU. CErMEHTalllsl Tijla He
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BUpaKeHa (rOJIOBOTPYIU Ta YEpEBIE MOBHICTIO 3IUTI MiX COOOI0); POTOBI OpraHu
BIJIOKpEMJICHI BiJ TyJiy0a y Tak 3BaHy HECIIPAB)KHIO FOIBKY. Y Mapa3UTUYHUX BHUJIIB
poToBi opranu (rpu3ydi, pixKydi, KOJOYOCHCHI) MPUCTOCOBAHI 10 MPOKOJIIOBAHHS Ta
cMoKTaHHs. Kumimil, sk 1 BCl MaBYKOMOJIOHI, MarTh 4 mapu XOAWIBHUX HIT. Y
0araThOX Mapa3sUTUYHHUX TPYI HA HOTaxX (POPMYIOTHCS YUCICHHI TPUCTOCYBAHHS IS
3aKpIIJICHHs] Ha IMepax MTaxiB, IMEPCTi ccaBIliB Toino. HaiiapiOHim Kiimi AUXarTh
yCi€l0 TIOBEpPXHEI Tina, OUIbIN — 3a JomoMoror Tpaxei. KpoBoHocHa cucrema
penykoBaHa. K po3aiibHOCTATEB1; caMIll MEHII BiJ caMoK. [[s HuX, Ha BiIMIiHY
BiJl TaBYKIiB, XapaKTEPHUI HEMPSIMHUI TUIT PO3BUTKY.

CKOpHIOHM — MEUIKAHI XapKUX 1 TeIUIUX paloHIB 36MHOI KyJi, ACsIKi BHIU —
rip. Onucano 6mu3bko 700 Buais. B Ykpaini ui TBapunu 3yctpidaroTees y Kpumy
(kpumcbkmii  ckopmioH), Opecbkiii Ta 3akapnaTchKiii oOmacTsax (KapmaTtchKui
CKOpIIOH). Y HHUX JIOBreé YIEHUCTE YEpeBIe, HA OCTAHHHOMY UJICHHKY SIKOTO
MICTHTBCS OTpYHHA 3271034, IO BiIKPUBAETHCS IPOTOKOO HA KiHI[ TOCTPOTO KPHBOTO
kanma. 3m00MY  CKOPITIOHW JIOBJSITH 1 YTPUMYIOTh  HOTOIIYHNANBISIMH, IO
3aKIHUYIOThCS KiemHsAMH. CKOPIMIOHM — HIYHI XMKakd. JKUBJISATHCS JIUIIE YKUBOKO
3M100MY4r0, 30KpeMa KOMaxamH, iXHIMU JIMYUHKaMH, TaByKaMH TOIIO. BibIIicTh
CKOPITIOHIB XKWBOPOJIHI, YaCTHUHA BIJKIAJIA€ SIMI, 3 SKUX PO3BUBAIOTHCS MOJIOJI
CKOPITIOHH.

Kimimi  BimomMi K TEpPEeHOCHUKH 30yJHHUKIB PI3HUX I1HQPEKIIHHUX XBOPOO
JOMAIIHIX 1 AUKUX TBapuH Ta JroAuHu. HaiOliabi BiOMI MEPeHOCHUKU 30YIHHKIB
KJIIOBOTO eHiedaniTy (3amajeHHsi TOJIOBHOTO MO3KY, CIPUIMHEHOTO BIPYyCOM, IO
MICTUTBCS B OpraHi3Mi ITUX KJIIIB) — BHIU 1KCOMOBUX KIIMIB (KJIII] TaWTOBHUU Ta
Kiing Jicouit). Kominn TaiiroBuii mommpeHui y Jricax TaiWroBoi 30HM Pocii, a ki
JicoBuil — memkaneup €Bponu U [IH. Adpuku. Ilepmmii Bua nepeHOCUTh CX1THHIMA
BapiaHT BIpyCy, IO CIPUYMHSE TaK 3BaHUM BECHSHO-TITHIN eHuedamiT — ayxe
TSOKKE, YacTO CMEpTEelbHE 3aXBOPIOBaHHS MIOAWHH. Jlpyruii BUA TEPEHOCHUTH
3aXiIHMM BapiaHT BIPYCy, IO CHOPUYMHSIE JACIHIO Jiermy ¢opmy eHnedamrty. Y
KpaiHaxX 13 CyXuUM 1 TEIUIMM KJIIMaTOM IOIIMPEH1 KIII, MO0 € CcrhernudiuyHuMu
IEPEHOCHUKAMHU 30YIHHUKIB KIIIIMOBUX IHepeHOCHHX TH}IB (crmipoxeTosi). Ikcomosi
KJIIII € MEepPeHOCHUKaMU 30YIHHMKIB 0araThOX 3aXBOPIOBaHb TBapuH (OpyIeIbO3y,
HipOIIa3MO3y TOIIIO).

Kopoctsinuii  cBepOyH, MapasuTyloud y TOBII emigepmicy (3a3BUYail Mix
NATBISIMA  PYK) JIFOAWHUA € 30yJTHUKOM KOPOCTH — XBOPOOH, XapaKTePHUMH
CUMITOMaMHU SIKO1 € HECTEPIHE CBEPOIHHS, OB’ s13aHE 3 HASBHICTIO Y KITIIIB PEYOBUH
roctpoi anepriunoi Aii. IlocTimpHUI KiimI, >KUBISYUCH BHUKIIOYHO MPOIYKTaMH
3MYyILyBaHHS €MiIEPMICY, € JXKEPEJIOM PI3HUX aJepriuHuX 3aXBOPIOBAHb Y JIIOJNHH, 1,
nepl 3a Bce, —HETUNOBO1 (opMU OpOHX1aJIbHOT aCTMHU.

Cepilo3HMMH LIKITHUKAMU POCJIHH, OCOOJIMBO IUIOJOBHUX JEPEB 1 KYIIIB, €
NMaBYTUHHI ¥ TaK 3BaH1 YOTHPHUHOT K. Brpatu Bpokato BUHOTpany, sOJIyK, CIHB,
Ipyll, MUTPYCOBUX B OKpeMi poku MoXyThb gocsiratd 30-70%.bopouiHsHl 1 cupHi
KJIIIII YIIKOJKYIOTh Xap4yOBl MIPOAYKTH.

Jleakux XWKUX KIIIIIB IMAPOKO 3aCTOCOBYIOTH I 010JI0T14HOT OOpOTHOM 31
IIKiTHUKAMH CUTbCHKOTOCIIOIAPCHKUX KYIBTYP, OCOOJIMBO B 3aKPUTOMY TIPYHTI.
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Komaxu — 1ie uncenpHa (mmoHaa 1 MutH.), BACOKOOpTraHi3oBaHa TpyIia CIIpaBXHiX
HA3eMHHUX OPTaHi3MIiB, 1110 HAJEXKUTh A0 TUily Ynenucronori. Komaxu 3acensitors yci
KOHTMHEHTH, BKIIOYAalOUM AHTAPKTHAY, 1 TPAIUISIOTbCS CKpi3b. y O€3BOJHUX
MyCTENSX, BUCOKOTIPHUX 30HAX BIYHMX CHITIB, JicaXx 1 crenmax. BoHu ocBoinm Bci
TUMHA Ha3eMHUX O101I€HO31B, @ TAKOX I'PYHTH. UUMaJo iX KUBE y MPICHUX BOJOWMAX.
Binbmricte koMax — BUIBHOKHMBYYlI TBapWHM, OJIHAK CEpeJl HUX TPAIUIAIOTHCS 1
napasuTH TBapuH 1 JOAWHU. BupoBuil ckimaag komax YKpaiHU BHUBYEHO IIIE
HEJIOCTATHHO. BBAXKAIOTH, 110 € He meHiie 40 tuc. BUIB.

30BHINIHIMY TTApa3uTaMU JIFOJUHU 1 CCaBIlIB € KPOBOCUCHI KOMAaxH: BOIII, OJI0XH,
JesiKl KJIOTH, a TaKOX PI3HI JTBOKPHII — KOMapi, MOLIKH, MOCKiTH, Tea3i. Lli komaxu
HE JIWINE JOIIKYJSIOTh TBapWHAM 1 JIIOJAWHI CBOIMH YKycamH, a W TEpPEHOCSThH
30y THUKIB HeOe3neuHuX 1HQPEKIIHHIX XBOPOO (XBOpOOOTBOPHUX OaKTepil, BipycCiB).
[Ipote € i Taki IEPEHOCHUKU XBOpOO, AKI HE € Mapa3uTaMH, HANPHUKJIaA, KIMHATHA
MyXa, pyJui Taprad TOILO.

Bomni — TumoBi mapa3utH ccaBIliB Ta JOJWHU, 3aBAOBXKKU 0,4-6 MM. iXHE TLIO
CUJILHO CIUTIOIICHE, YCI CETMEHTH TpyJed 3JIUTI MK COOOI; Yy HUX HEMae KpHI 1
(aceTKOBUX OY€l; POTOBUI amapaT KOJIF0UO-CUCHOro Tuiy. Jlo Bosioccst 1 OUTM3HU
BOHU TPHUKPIIUIIOIOTHCS 3a JOIMOMOTO PYXJIMBUX KITTHKIB, IO MICTATHCS Ha KIHIIX
narnok. ['onoBHA Ta OJeKHA BOIII (IBa MIABHIU JIFOJCHKOT BOIII) — MEPECHOCHUKH
TaKMX HeOEe3MeYHUX 3aXBOPIOBAaHb SIK BUCUITHUN Ta MOBOPOTHUHN THU(. 30yTHUKHU UX
XBOpOO MICTATHCSA y BHYTPIIIHIX OpraHax Ta €KCKPEMEHTaX BOIIEH. Y CIMHHUX
3a;I03ax iX HEMae, TOMY MpU YKyCl BOIla HE 3/JaTHA 3apa3uTd moauny. [lpu
pO34icyBaHHI MiCIlb YKYCIB 1 pPO3YaBJI€HHI BOIICH Ha Til JIOAUHA BTUPA€E 30y THUKIB
pa3oM 3 iX pemTkamMu 4 GpekaIisiMu y MOIKOHKeHUH eniaepmic. bioxwu, sk 1 Bomi, —
0CcOo0JIMBI Tapa3UTH TBAapHUH 1 JIIOJWHHU, MPUCTOCOBAHI 10 XHUTTS y BOJOCSAHOMY
nokpuBi. Ile — Oe3kpmili KOMaxu 31 CIUTFOIMIEHUM 3 OOKIB TLIOM, CTPUOQIBHUMH
3aJIHIMH JIalIKaMH, MOraHO PO3BUHEHUM 30pOM, KOJIIOYO-CUCHUM POTOBUM arapaToM.
Ha Biaminy Big Boimieil, 0JIOXM HE TakK TICHO 3B'si3aHl 31 CBOIM XassiHoOM. Js
BIJKJIQJaHHS SI€I[b BOHM BHKOPUCTOBYIOTH 3a0pyaHeHi Micis (UIJIMHHA ITiJIOTH,
ranyip’s). JluunHku OJIiX, HAa BIAMIHY BiJl JOPOCIUX OJIX-KPOBOCOCIB, YKHBIISATHCS
THUIOYUMH perntkamu. bioxu (maiokoBa, codaya, KOTs4a, JIFJChKa) — IEPECHOCHUKH
YyMH, Jy’)Ke HEOE3MEUHOro 3aXBOPIOBAHHS, BIJ €MiJEMIM SKOTO MPOTITOM iCTOpii
JIOJICTBA 3arMHYJIO KUIBKAcOT MUIBHOHIB sofed. Uyma — xBopobOa mepeBakHO
IPU3YHIB, Y HOpax SKHX Yy BEJIMYE3HHX KIJIBKOCTSIX PO3MHOXKYIOTbCA Oyioxu. Y
MPUPOJHUX yMOBAX YyMa MOIIMPEHA, B OCHOBHOMY, CEepell XOBpaxiB, a B MICTaX —
cepen mMmamioKiB. SKmo 0610Xa HAacMOKTalacs KpOBI XBOPOTO TpHU3yHA, INpU
HACTYITHOMY KpPOBOCMOKTAaHHI BOHa MOJKE€ MepenaTd 30yIHUKA YyMH JIIOJWHI YU
JOMaITHIM TBapUHAM.

[IxigmmBUMU 711 TIOJWHUA 1 TBAPUH € KPOBOCHCHI JBOKPWUI, BIOMI TIiJ
3arajbHOI0 Ha3BOK «THYC». OCHOBHUMH KOMIIOHCHTAMH THYCY € KPOBOCHCHI KOMapi,
MOIIIKH, Te/131, MOCKITH Toio. Cepell HUX € YMMasio BU/IIB, 110 MEPeIatoTh 30y THUKIB
TaKUX TSHKKUX 3aXBOPIOBaHb, K Majsipis (MalspiiiHUN kKomap), cuOipchKa BHUpa3Ka,
Tynsapemis  (reasi, MyXH-)KMTajKh), pi3HI BHOM JMXOMaHOK (MOCKITH) TOIIO.
30yIHUKHU IIMX XBOPOO MICTATHCS y CAMHHUX 3a7103aX JIBOKPHIIMX 1 MEPEIArOThCS i
4ac yKYCiB.
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[Hmi npeacraBHUKY psiay JBOKpHIIL — XaTHS MyXa; 3€JieHa, CUHS, cipa maJaibHi
MyXH BIiIOMi SIK MeXaHI4Hl TIEPEHOCHUKM Ha XapyoBI MPOAYKTH 30YIHUKIB
JAU3EHTEpii, YepeBHOro TH(QY, MOMOMIENTY, TyOepKyabo3y. Pymi Tapranu (psa
TapraHoBi) TakoX MEXaHIYHO TIEPEHOCATh HA XapyOBi MPOIYKTHU U Tapa3UTHIHUX
YepBiB, MHUCTH HAWUIMPOCTIIINX, XBOPOOOTBOpHI OakTepli — 30yAHUKIB KHIIIKOBHUX
3axXBOpIOBaHb (qu3eHTepii, yepeBHOro TH(dy) Tomio. Tomy Ooporhba 3 Myxamu,
TapraHaM¥ Ta 3armo0iraHHs iXHIM KOHTaKTaM i3 XapuyOBUMH MPOJAYKTaMHU Xap4yyBaHHSI
— HeoOXiHa YMOBA TIT1€HH JIFOIUHHU.

Xix poooru

3aBaanns 1. Po3rsiHeTe 30BHIIIHIO OyaoBy ckopmioHa. OcoOnuBY yBary
3BEpPHITh HAa PO3UIEHOBAHICTh TIJIa, OCKUIBKM CaM€ 3a I[I€I0 O3HAKOK MOXHAa
BIJIPI3HUTH PSIA CKOPITIOHIB, MAaBYKIB 1 KIIIIIB MK c00010. T1J1I0 CKOPITIOHA TITUTHCS
Ha! TOJIOBOTPYAM 1 CKJIAJHO pPO34WICHOBAHWM YepeBHUN BLLIUI. 3HAWIITh Ha
OCTaHHBOMY WICHHKY 3aJIHBOTO YEPEBIl aMITyJIONOMIOHEHE PO3IIUPEHHS, B SKOMY
po3MillleHa OTpyHHA 3ajl03a 1 TOJIKOMOAIOHE 3aKiHYCHHs, MPOHU3AaHE IMPOTOKOIO
3ano3u. Hamammoiite Tijioa CKOpIioHa, BKaXKITh O3HAKU OYJIOBH, SIKI XapaKTEpU3YIOTh
Horo sK OmHOTO i3 TpeacTaBHHKIB maBykomomiOHuXx (puc.l.). O3HaifomTech 3
OTPYWHHUMH BUJAMU CKOPITIOHIB.

. p
Puc.1.Cxopmion:

a —BUTJIA] 13 CHUHHOTO 00Ky: 1 —xeminepu; 2 —Ton0BOTpyIu; 3 —MeaiaabHi
odi; 4 —mepeIHLOUEPEBIIE; 5 —3aHHOUEPEBIIE; 6 —TETBCOH; / —OTPYTOHOCHA T'OJIKA,
8 — | — IV mapu nokomMoTOpHHX KiHITIBOK; 9 — 13 —unenuku KiHiBky; 14 —Kirtuk;
15 —nenunanbna; 6 —BUMIIAL 13 YepeBHOTO O0Ky: 1 —xemninepu; 2 —poToBUi OTBIp; 3
— nenumnanibia; 4 —craTeBl KpUILICUKH, 5 —aHaTbHUIN OTBIp; 6 —CTUTMH.

3aBaanHs 2. Po3rasHbTe 32 JOMOMOTOI0 Iy HATYPaJIbHUI MIpenapar MaByKiB:
TapaHTyJa, KapaKypTa 1 XpeCTOBHKA. 3BEPHITh yBary Ha BiAauIu Tiia (rOJOBOrPYIH i
YyepeBlie), XeNIepH 1 Meaunaiblii, BHYTPIIIHIO OyI0BY, BUIJIAI 3 YEPEBHOIO OOKY
MaByKa-XpECTOBUKA, MIO3HAYTE 1X Ha MamoHKy (puc.2.) O3HailoMTech 3 OTPYHHUMHU
BUJIaMH TIaBYKIB.
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Puc.2. BHyTpinmHs OympoBa maByKa-XpecToBHKa (cxema):
1 —xeninepu 3 OTPYHHOIO 3aJ103010 BCEPEANHI; 2 —CCAIbHUMN ITUTYHOK; 3 —CJIiIIl
BIJIPOCTKH KHUIIIOK; 4 —cepIie; D —MaJIbITri€Bi CyAnHU; 6 —OTBIp JEreHEeBOro MIIIIKa;
[ —siinenpoBia; 8 —se€yHUK; 9 —MaByTUHHI 3QJI03H.

3aBaannsa 3. 3a qomomorow Jiynu 1 mpu 30umbmieHHI Mikpockoma (7x8)
PO3TJISHBTE 30BHIIIHIO Oy/10BY KJiimIiB. [lo3HauTe cTaaii po3BUTKY KJIIIIIB. JTUYUHKY,
HiMQy, iMaro (puc. 3). O3HalioMTeCh 13 3aXBOPIOBAHHAMH, 1110 MIEPEHOCITH KIIIIII.

Puc.3. Cranaii po3BUTKY
KJIIILIB:
1-nmuuunka, 2 —HiM(pa, 3 —
1Maro

3aBnanns 4. [Tpu 30iabinenHi (7x8) po3risHbTE 1 MO3HAYTE 30BHILIHIO OYIOBY
KOPOCTSIHOTO CcBepOyHa (puc. 4). O3HaWOMTeCh i3 3aXBOPIOBAHHSM, IO BUKIIHMKAE
KOPOCTSIHUI CBEpOYH.

Puc.4. Kopocrsinuii cBepOyH (BUTIISAL 3
4epeBHOT0 OOKY):
1 —Xx000TOK; 2 —MPUCOCKHU TEPIIOT 1
JPYTroi map HiXKOK; 3 —HIKKH
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3aBganns 5. Po3rnsgHbpTe mpemapaT 1 pUCYHOK Of€XHOi Bommi. Tino y Hel
CIUTIOIIIEHE B JIOP30BEHTPAIBHOMY HAMPSMKY 1 CKJIAaIa€ThCs 3 TOJIOBH, Tpyned i
yepenls. Kpuna BigcyTHi. Tpu mapu KiHIIIBOK 030po€Hi Kirtukamu. Beepeauni Tina
BUIHO TaJy3HMCTi TpaxeiHi TpyOOUKH, SKi MOUYNHAIOTHCA cTUrMamMu. Komrodo-crucHumii
POTOBUH amapar y CTaHi CIIOKOIO CKPUTHIA BCEPEIWHI TOJIOBH, @ B MOMEHT YKOJY BiH
BUCTYIIa€ yepe3 poToBuil oTBip. OpekHa Bolia O1IbIIa BiJl TOJOBHOI, CBITIIO-CIPOTO
abo OlayBaTOro KOJHOPY, HE Ma€ MIrMEHTHUX IUIIM Ha Ookax. Bupizkum wmix
YICHUKAMU YEpEeBIlSI MEHIN TIUOOKI, CSOKKM TOHII 1 JIOBIIN, HIK Y TOJOBHOI BOIII.
[To3HauTte wactuHM Tina oxexkHOi Bomii (puc. 5). O3HalOMTECh 13 3aXBOPIOBAHHSIM,

10 BUKJIMKA€ I'0JIOBHA BOIIIA.

Puc. 5. fitue Bomreit: 1'2" —siine OpesxHa Boma (camelp):
roJIOBHOI BoImi; 3' —stirst (THUIN) 1 —ronoBa; 2 —rpyau; 3 —
OJIe’KHOT BotIni; 4' —siiA1s TOOKOBO1 BOII.  4yepeBIle; 4 —KIHIIBKH; S5 —KITTHKH; 6 —
k — kpumika s, P —Bodjioc; d —kJeiika CTUTMHU

piauHa

3aBganus 6. Po3rnsgHbpTe mpemapaT 1 PUCYHOK PO3BUTKY JIIOACHKOI OJIOXH.
3BepHITh yBary Ha jgopociy ¢opmy (iMaro), 1o Mae CIUTIOIIEHE 3 OOKIB TiNlO, sKe
CKJIQJa€ThCsA 3 TOJIOBH, TIpylded 1 dYepeBls, TPhOX Iap KIHIIBOK, (HaiOiabIiIe
pO3BUHEHI 3aHI cTpHOaabHI KiHIIBKK). binst 8-ro cermMenTa 4epeBls pO3MIIICHHI
opraH 4yTrts OJIOXM — TMrygid y BUIJAAI  OKPYIVIOi  IUIACTUHKH 3
BOJIOCHHKaMU.O3HAaHOMHTHCH 13 PO3BUTKOM 1 OYZI0BOIO JIFOCHKOI OJIOXH, MO3HAYUTH
OCHOBHI 11 yactuHH Tifa (puc. 6). O3HaOMTECH 13 3aXBOPIOBAHHAM, [0 BHUKIIMKAE
JOJIChKa BOIIIA.

Puc. 6.Po3BUTOK TI0ACHKOT OJIOXH
a — e, 0 — JINYNHKA, B —
JsIedKa; T — Aopociia ocoduHa, 1
—TO0JIOBa; 2 —Tpyau; 3 —4EPEBIIE,;
4 —xiumBku, 5 —crurmu; 6 —
niairid; 7 — oko; 8 —Bycuk; 9 —
HWKHBO-I1IEJIenoB1 nrynanbip; 10
—x000T10K; 11 —ananpHUi
cerMeHT; 12 — ciM'sImpuiiOMHUK;
13 —Beptiyr; 14 —cTerso
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3aBganns 6. 3anoBHITH Tabmuuoo 1 <« OTpyiliHI TOPEICTABHUKUA THILY
YsIeHUCTOHOT1» .
Taoauua 1
OTpyiiHi peACTaBHUKYU TUITY YIIEHHCTOHOT]

OTpyiini Cumnromu IHepma gronomora
YieHUCTOHOTI

3aBgannss /. 3amnoBHITH Tabmuio 2 «3axBOPIOBaHHS, CIPUYMHEH]
MpeCTaBHUKAMU TUITY YIEHUCTOHOT1».
Taoauusa 2

3axBOpPIOBaHHS, CIIPUYMHEH] MTPEICTABHUKAMU TUITY YIE€HUCTOHOT1

Ha3zga Cumnromu Komaxa - IMpoginaxkruka
3aXBOPHOBaHHS NepPeHOCHUK

3po0uTH BUCHOBKH.

3aBaaHHA V151 CAMOKOHTPOJIIO

ki TUNIM Tapa3uTU3MY MIPUTaMaHH1 YWICHUCTOHOTUM?

Ha3BiTe MOpdosoriuai 0coOIUBOCTI TABYKOIOTIOHHMX.

Sxi MopdosoriuHi O3HAKH BJIACTUBI Kiimam? Ski poauHU KIIIIIB MaroTh
MEeIUYHE 3HAYCHHS ?

Slka KUTbKICTh KIHIIIBOK O€pe y4acTh B yTBOPEHH1 pOTOBOIO anapary Kiima?
SIKi TUDIM POTOBOTO amapaTy BIACTHBI KJIiIIam?

3a skuMH MOP(OJOTIYHUMH O3HAKAMH MOXHA BIJIPI3HUTH KA Bif
naByka?

7. Y yomy nossrae ocobucta npodigakTukKa yKyciB KIiIiB?

8. Sxi ki € nepeHOCHUKaMHu TalroBoro eHiedamiTy?

9. Jle nokamizyerbcst 30y AHIUK KOPOCTH B OpraHi3Mi xa3siHa?

10. Sxwuii TN Mapa3uTU3MY XapaKTEPHUM ISl KOPOCTSIHOTO CBepOyHa?

W=

ook
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10.

11.

12.

13.
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IV. TOAATKH

3pa3ok 3BITY Npo 0opMJICHHS JJA00PATOPHOI POOOTH

JIABOPATOPHA POBOTA Ne 1

O3HAWOMJIEHHSA 3 METOJIAMHU MIKPOCKOITYBAHHSI. IIPABUJIA
POBOTH 3 MIKPOCKOIIOM

Merta: o3HallOMUTHCH 3 OYTOBOIO 1 TEXHIKOIO POOOTH 31 CBITJIOBUM MIKPOCKOIIOM
Ta 1HIIMMH M1IX0AaMHU MPU MIKPOCKOITYBaHHI 010JIOTTYHUX 00’ €KTIB.

Marepianu i o0aagHAHHSI: MIKPOCKOIH, MIKpOIIpernaparu, TaOauIll, aTiacH,
€JIEKTPOHHO-MIKpOocKomiyHi hoTorpadii.

Xix pooorun
3aBaanns 1. PosrnsupTe Bumanuit Bam cBITJI0BUN MIKPOCKOII 1, KOPUCTYIOUUCH
TaOJUIICI0, HA3BITh OCHOBHI cUCTeMH. Y TabJy. 1 BOMINITH HA3BU KOHCTPYKTHBHHX
JeTaNei MIKpOCKOIa, M0 HaJeXaTh JO IUX CUCTEM. biis KOKHOT Ha3BU B y)KKax
HAMUIITh HUQPY, M0 BIANOBIAAE UGPPI HA MATIOHKY.

Tab6anus 1. bygosa cBiTIOBOro MiKpocKona

OCHOBHI CHCTEMH MIKPOCKOIA KoHncTpykTuBHI getani
MexaHniuHa TyOyc, TyOycoTpuMmad, miJICTaBKa,
PEBOJIBBED, MPEAMETHUN CTOJUK, KIIEMU
OcaiTioBaibHa
OnrtuyHa

3aBganna 2. [IpurotyiiTe TUMYacoBHI MIKpompenapar BOJOKOH BaTu. s
[BOTO BI3bMITh MPEIMETHE CKJIO, HAHECITh Ha HOTO KPAIUIMHY BOJU Ta MOMICTITh Y
Hel BOJIOKHA BaTu. JIOTOPKHITBCS MO0 Kparo KpariiHU OJAHUM 13 OOKIB MOKPUBHOTO
CKEJIbIIS 1 IOCTYIMOBO OIYCTITh HOT0 Y TOPU30HTAJIbHE MOJOKEHHS, HAKPUBIIA HUM
Mikpomnpenapar. PimnHa He MOBUHHA MOTPANTUTH HA MOKPUBHE CKeJbIle. Po3risHbTe
npu Masiomy (okymsip X10, 00'ektuB X8) Ta cepearabomy (okyssip X10, 06'extrB X40)
30UIBIIICHHSAX BUTOTOBJICHUH MIKpoOIpenapar. 3HaWIITh IepexpelieHHsT BOJOKOH
BaTH. Y MPOTOKOJI HaMajroiTe BOJOKHA BaTH. Ha MaitoHKy MO3HAYTe. a) BOJIOKHA
Batd, 0) OynpOarmiku moBiTps. Ilix MallOHKOM 3a3HauyTe 3arajibHe 301IbIICHHS
MIKPOCKOTIA.




3aBnannst 3. PosmsapTe mpu mamomy (okyssip X10, oO'ektuB X8) Ta
cepenabomy (okyisip X10, o0'exktuB X40) 30UIbIICHHSX CBITJIOBOIO MIKPOCKOIA
MOCTIMHHUI MIKpompenapaT Ma3ka KpOoBl JIIOAUHU. 3HAWAITh Y MOJI1 30py €PUTPOIUTH
Ta JICWKOUMTH. 3BEPHITH yBary Ha Te€, IO EPUTPOIMUTH MAIOTh BUTIIAL KPYIJIHX,
JBOYBITHYTHUX JIiH3, iX IIUTOIJIa3Ma 3a0apBiieHa y 4yepBOHUM KoJjip. Ciijl mam'siTaTu,
[0 epPUTPOLMTH TepudepiiiHol KpoB1 JIOJWHU HE MawoTh sjaep. Hamamioiite B
MPOTOKOJII YEPBOHUM OJIBIIEM EPHUTPOIUTH 1 TMO3HAYTE IUTOIUIa3My. JleHkoruTu
7iemio OB 3a PO3MIPOM BiJl €PUTPOIUTIB 1 MAIOTh KPYTJIi a00 CEerMEHTOBAHI siIpa.
JUis JeTanbHIIIOr0 BUBUYEHHS KIITUH KPOBI CKOPUCTAMTECh IMEPCIHHUM 00'€KTHBOM
(x90). Ha mokpuBHE CKenblie MiKpompenapaTy HAHECITh KpaIUIMHY iMepCiiHOTO
Macia. 3HalAiITh y MOl 30py JIGWKOLUT 13 cerMeHToBaHMM siapoM. llimpaxyiite
CKUJIBKA Y HBOMY CErMEHTIB. 3p00iThb y HPOTOKOJI PUCYHOK CETMEHTOSIEPHOTO
neiikonuTa. Ha pucyHky mosHaure: a) muToIuiasmy, 0) CErMEHTOBaHE SPO.

Puc. 2. Ma3ok kpoBi 10 quHu (EpUTPOLIMTH Ta JICHKOIIUTH):

1 —moHouuT; 2 —HEUTPOhUT; 3 —ePUTPOIIUT.

BHCHOBOK: Ha JaHiii J1abopaTtopHiii poOOTi s BU3HAYMB (J1a) TEXHIKY poOOTH 3
MIKpOCKOIIOM Ta #oro OymoBy, O3HalOMHUBCS (Jach) 3 OCHOBHHM THIIAMH
mikpockomiii. Ilix wac maGopatopHoi poOOTH S PO3TISIHYB (71a) mpu Maomy i
cepeaHbOMY 301IbIIEHH] BOJIOKHA BAaTH, EPUTPOIIUTH Ta JICUKOLUTH.
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JonaTok 1

MiTo03 y KIiTHHAX KOPiHUS HUOyIi



Honarok 2

A

Pociiunna kiaiTuHA HA cTajii iHTepdasu Ta Ha Pi3HUX CTAAIAX MITO3Y:

A —intepdasa; b —npoda3za; B —meradasza; I' —anadasa; /[ —tenodasa.
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Honarok 3

Ma3ok KpoBi JiloIMHA (ePUTPOLIMTH Ta JieiikouuTn): 1 —MoHOUMUT; 2 —
HeliTpodin, 3 —epuTpouuT.
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Jonarok 4

Cxema MiTO3y y TBapuHHIil KJiTHHI: A —nipodasa; b —meradasa; B —
anagasa; I' —tesodasa.
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Honarok 5

Cxema meiio3y: 1 - npoda3sa I; 2 - nenrorena; 3 - 3urorena; 4 - III0TeHA; 5 -
meradasa I; 6 - anadasa I; 7 - renodasa I; 8 - npoda3sa Il; 9 - meradasza Il; 10 -
anagaza ll; 11 Tenoga3za ll.
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JlomaTok 6

BbynoBa meraga3znoi xpomocomu

®opmu xpomocoM y MeTadasi: 1 - MeTaneHTpUUHA; 2 - Cy0-MeTalleHTPUYHA,;
3 - aKpOUEHTPUYHA; 4 - TeJIOEHTPUYHA.
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JonaTox 7

ol
i x

CrareBuii xpomaTuH (Tiibus bappa) (1) y kiaiTuni 0ykajJbHOT0 emiTe il JKiHKH

Sinepumii BigpocTok HeiiTpodina y Buriasai 6apadannoi naandku (MoKa3aHo
CTPIJIKOI0) Yy Ma3Ky KPOBI JIIOMHI
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JonmaTok 9

U WNPE

IlaTosioriuna anaromisi xpomocomu 3 jmoaunu. 1 — Cunapom don Ximmens-
Jlinmay; 2 — pPE3UCTEHTHICTh [0 THPOIAHOTO TOPMOHY, 3 — IpiOHOKJIITHHHA
KapuuHOMa JiereHb, 4 — mceBmocuHapoM llemnmsBerepa;, 5 — GMIlranrmio3unos,
curapom Mopkio, Tun B, myxupuactuii [uCTpodiuHmii emiiepModi3; 6 —KapuuHoMa
KJIITUH TI€YiHKH; / —HEJOCTaTHICTh Olka S; 8 —reMosliTHYHA aHeMisd y pe3ynbTari
HEIOCTAaTHOCTI TIyTaTioHNepokcuaasn; 9 —xsopoba Rh+#yns; 10 —oporukanumypis;
11 — npomionaumaemis, pccB-tum; 12 — arpancdeppunemis; 13 — cmagkoBa
rinouepysomnia3MineMis, TIrTMEHTHUN peTuHIT-5; 14 —mocranecTe3iyne amHoe; 15 —
HETMEepPEeHOCUMICTh caxapos3u; 16 — OmedapodiMo3, 000pOTHUI emiKaHT 1 NTO3,
TpoMOodiis y pesynbrari Hammimky HRG, HemocTtaTHICT THUPOTPOMIH-PUITIZUHT
TOPMOHY.
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Honarok 10

Kapiorun awoaunn (KiHkH )
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Honarok 11

Kapiorun Jwoaunm (dos10Bika)
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JonaTok 12
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Kapiorun xBoporo i3 cunapomom Jlayna
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Jonatok 14
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18 20 21 22

Kapiorun xBoporo i3 cunapomom Kiaitngeastepa
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I. IPOI'PAMA
HaBYAJbLHOI AucuuILIing “ Biosoria”
naa nigrorosku Paxisuie OKP , bakanasp”
HANPsSIMY MiATOTOBKM ,, 3/I0POB’ 1 JTIOAUHU"

[Iporpamy yxnanu: npoueHt kadeapu Oiojorii Ta Ximii JIporoduiiskoro
JIep>KaBHOTO TMeAaroriyHoro yHiBepcutery iMeHi IBana ®@panka, k.0.H. IBaciBka A. C.
1 BuKiagau kadeapu Oionorii Ta ximii IporoGuibKoro AepkaBHOTO MEAAroriyHOro
yHiBepcuteTy iMeHi [Bana @panka, Kosans H.K.

[Iporpama 3aTBepmkeHa 1 pPEKOMEHIOBaHAa [0 JPYKYy BUYEHOIO paJiolo
JporobuibKoro aep>kaBHOTO MeIarorivHoro yHiBepcuTeTy iMeH1 IBana dpanka

[linroToBKa crmemiamicTiB y ramy3i (i3uyHOi KyJIbTypu 1 CHOPTY BKIIIOYAE
BUBYCHHS KOMITJIEKCY MEIUKO-010JIOTIYHUX JUCITUIUIIH, CEPEll SIKUX BaXKIMBE MICIIC
rocizgae 010JI0TI.

IlpeameToM AUCHUIUIIHM € BHUBYEHHS OpraHizamii »uWBOi Marepii Ha
KJIITUHHOMY, OPTaHi3MOBOMY, MOMYJIAIIMHOMY Ta 610chepHOMY PiBHSX.

Micne y CTPYKTYpPHO-JIOTiUHil CXeMi: YUTa€ThbCs MapajelbHO 3 aHATOMIEHD
JIOJIMHU, € TEPEeIyMOBOIO [JIi BHUBYEHHS CIOPTUBHOI MEIWIIUHU, CIOPTUBHOI
Mopdoutorii, 6loMexaHiku, 610XiMii, TeOpii Ta METOAUKH CIIOPTY.

IIporpamy ykJiajieHO Ha OCHOBi 3MiCTOBHUX MOJY.JIIB!

[IpeameT Gioorii Ta #10T0 3aBIAaHHS.

KniTuna sk eneMeHTapHa CTPYKTYpHO-(YHKITIOHAJIbHA OAUHHUIIS )KUBOTO.

Mopdosoris 1 CTpyKTypa KJIITHH MIKpOOPTaHi3MiB.

Exomnoris mikpoopranizmis. Mikpoduopa Boau, MOBITPS 1 TPYHTY.

Mikpoduopa opra”izMmy  JOIWHM, TBapuH 1  pociauH. [laTorenHi
MiKpoopranizmu. IMyHiTer.

Po3MHOKEHHS — yHIBEpcallbHa BJIACTUBICTD KUBOTO.

[TonynsmiifHO-BUAOBUHN PIBEHB OpraHi3allli )KUTTS Ta MICIIE JIOJIMHU B HOMY.

3micT, 00csT, 3aB/IaHHs, IPUHIUIIA 00pOoTHOU. [lerepMiHTH3ALIIS.

OCHOBHI KJ1acH MMapa3uTiB JIOAUHYU 1 TBAPUH.

META TA 3ABJAHHS HABYAJIBHOI M CHMILITHA

Mera kypcy ,biomoris” — BuBYEHHS OIOJOTIYHMX OCHOB OpraHi3my,
KUTTENSUTBHOCTI JIFOJUHU, a TaKOXX HEOOXITHUX YMOB 30€pEeKCHHS JKUTTA SK
0COOJIMBOIO SIBUIIIA HA HAIIN MJIAHETI.

Kypc “bionoris” nepenbadae BUBUEHHS OpraHi3ailii >KMBO1 Matepii 3a piBHIMHU:
KIITUHHUM, OpPraHi3MOBMM, MOMYJALiiHUM, OlochepHuii. BaxxnuBe 3HaueHHS Mae
BUBYCHHS TPOOJIEM CHAAKOBOCTI Ta MIHJIWBOCTI, TEHOTUIIOBUX Ta 1HIWUBIAYyaTbHUX
0COOJIMBOCTEM JIFOAMHU, CIIaJIKOBUX MaTOIOr K. Takui miaxin cupuse GOpMyBaHHIO y
CTYJICHTIB CIIOCOO0Y MHCIICHHS, SKHUH BH3HAYa€ BIUIMB HA 3J0POB’S JIFOJAWHH TaKUX
TpbOX (haKTOPIB, K CIAJAKOBICTh, CEPEIOBHIIE KUTTS 1 CIIOCIO KUTTSI.

BaxxnuBumu 3aBranHsmMu Kypcey “biosoris” €:
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- bopmyBaHHS 3HAHL TIPO MOJICKYJIIPHO-TEHETUYHUM, KIITUHHUN Ta
OHTOTCHETHUYHHUI pPiBHI OpraHi3aiii *XUTTS 3 ypaxyBaHHSAM cCHeUU(iKH OpraHizMy
JIFOIUHH, 010JI0T11 KJIITUHH, PO3MHOKEHHS Ta OCHOB I'€HETHUKH JIFOJIUHU;

- OBOJIOZIHHS 3HAHHSMHM PO BHJIOYTBOPEHHS ,TIOMYJIAIIAHY CTPYKTYpY BUAY Ta
MIKPOEBOJIIOIIMHI MPOIECH, TUTAHHS aHTPOTIOTEHE3Y,

- (hopMyBaHHSI 3HAHB MPO MEIUKO-O010JOTIYHI ACIIEKTH €KOJIOTIi JIIOJUHM, IO
MOBUHHO CIIPUSATH PO3BUTKY €KOJOTIYHOTO MHUCJICHHS Y CTY/ICHTIB,;

- BUBYEHHS NMHUTaHb CTPYKTypH 1 (pyHkuii 6iocdhepu, BueHHs mpo Hoochepy 1
BIUTUB JISTHHOCTI JIFO/IeH Ha Glocdepy B IUTOMY Ta ii CKJIaI0BI YaCTHHH,

- bopmyBaHHST BMIiHb CAMOCTIMHO 3M00yBaTH 1 3aCTOCOBYBAaTH 3HAHHS,
CIIOCTEpIraTu 3a 3MiHaMH, a TaKOX BMIHb KOPUCTYBATUCS MIAPYYHUKOM, JOB1IKOBOIO
Ta XpeCTOMATIHHOIO JITEPATYPOIO;

- OBOJIOJIHHS BMIHHSIMH CAaMOCTIMHOIO BUBYEHHS OCHOBHHX MOHSTH, 3aKOHIB,
010JIOT1YHUX 3aKOHOMIPHOCTEH;

- YMIHHS CIIOCTEPIraTH, TOCIKYBATH 1 MOSICHIOBATH SIBUIIA IPUPOIH,

- (hopmyBaHHsl J1aOOpaTOPHUX BMIiHb. YMiHb BHUKOPHUCTOBYBAaTH MIKPOCKOIIH,
MIKpOIIpenapaTH, TabJInIll, CXEMHU, ONMUCYBATH PE3YyIbTAaTH JOCIIKYBAHOTO 1 pOOUTH
BHCHOBKH Ha OCHOBI OJICp)KaHUX JIAHHX.

Jlekmifinuii Kypc nepeadavae BUKJIAJ OCHOBHHUX IMOJIOKEHb BIJMOBIIHOI TEMH, a
TaK0XX MTOCTAHOBKY MPOOJIEMHUX 3alUTaHb, PO3IJISL PI3HUX IMIAXO1B, KOHIEMIIIH, sIK
XapaKTEPHU3yIOTh CyYaCHUM CTaH HAYKHU.

Buxopucrtanns naGopatopHux poOIT BHMarae BiAMOBIAHOTO MaTepialbHOTO
3a0e3neyeHHss [yisi  HAOYyTTS CTyA€HTaMU TIE€BHUX YMiHb, SKI MOXYThb OyTH
BUKOPHUCTAH1 HUMU JJIs1 PO3YMIHHS MIPOLECIB KUTTEAISIIBHOCTI OPTaHI3MYy.

OcHOBHI 3HaHHS | BMiHHA, SIKi IOBMHEH HA0yTH CTYJEHT MiCJSA 3aCBOCHHA
NporpamMu:

- CTY/JIeHT MIOBHHEH 3HATH.

[IOHATTS: LIUTOJIOTIS, CBITJIOBA 1 €JIEKTPOHHA MIKPOCKOIIiS,  MPOKApIOTUYHA 1
€yKaplOTUYHI KIJITHHA, eJeMeHTapHa O10JoTiyHa MeMOpaHa, KJIITHHHA OOOJIOHKA,
[IUTOILIA3Ma, (haronuTos, [MHOLIATO3, MIKPOTPYOOUKH (uTOCKENIET),
eHJoIUTa3MaTHyHa citka (M1agka 1 IIopcTKa), puOOCOMH, KOMILIEKC [ oibmKi,
MITOXOHPI1, TI30COMH, KIIITUHHUN IICHTP, KOKH, MOHOKOKH, TUITOKOKH, TETPAKOKH,
CapIlMHU, CTPENTOKOKH, CTa(iIOKOKH, Oaluiu, CHipuiid, CIipoOXeTH, OpyHbKYBaHHS,
KIITUHHAA TWKJ, TaJioM, MINEid, CIOpH, IUTIICeHb, JPLKIKI, aBTOTPOdH,
rerepotpodu, canpoditu, mapasutu, Mikpodiopa, MIKpoOHE YHUCITO, KOMI-TUTP, KO-
1HIIEKC, YHCJIO CaHITapHO-TIOKA30BUX OakTepid, Meiho3, XpomocoMma, KapioTHI,
rOMEOCTa3, TEeHETHKa, CHaJKOBICTh, MIHJMUBICTh TE€H, alieJb, PEIEeCUBHICTB,
JOMIHAHTHICTh, TEHOM, TEHOTHUIN, (EHOTHMN, JeTalbHI ajielli, KPOCHHTOBED,
ribpuansaiisi, 34eIjieHe YyCMaJKyBaHHS, T€HETHYHI KapTH XpOMOCOM, MyTalliifHa
MIHJIUBICTh, MyTareHH1 ¢akTopu, TeHOPOH, MIMIKpisi, TUBEPTEHIisl, KOHBEPTEHIIis,
MaKpOEBOJIIOIIIS, BUJIOYTBOPEHHS, IPUPOIHUM 1001p, BUJ 1 HOTO KpuUTepii, mporpec,
perpec, apomopdo3, igioamanTailis, JereHeparlis, mapa3uToJoris, TeIbMIHTOJOTIS,
H(EeKIIHI 1 1HBa31/HI 3aXBOPIOBAaHHs, CUMO0103, TPAaHCMICUBHI XBOPOOH, MIPUPOJIHO-
BOTHUIIEBI XBOpPOOM, IHCTA, TCEBAONOMAll, JDKTYTHUK, €HJI03011M, E€HJIOTOHis,
IICEBIOIIMCTA, MIKPO- 1 MAKpOraMeTOUUTH (MIKpO- 1 MAKpOraMeTH), 3UroTa, OOIUCTa,
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OOKIHETa, IIM30HTH, MEpPO30iTH, TaMETOIWTH, Mapita, TETYMEHT, MipaIuiii,
CIIOPOILIMCTA, pelii, epKaii, agoneckapli, Merarepkapii, ckoyiekc, cTpobina, HiMda,
iMaro, rocrnojap-rolyBajibHUK.

CTyaeHTH NOBUHHI BMITH:

a) 3arajibHa KOMIIETCHTHICTh:

* BMITH (JOpPMYJIFOBATH BIATOBIb HA MUTAHHS , IKE PO3TJISIAE€THCS,

* BMITH HaKpECIUTU CXEMY 3B'SI3KiB MiXK CTPYKTypaMu KITHHA (MOpQOIIOTivHI
Ta QYHKIIOHAJBHI 3B'SI3KN)

* BMITH BIIOMpAaTH TOMEPEAHI 3HAHHSA, SKI HEOOXIAHI TpHU  BUCBITJIICHHI
MUTAHHS, 10 PO3TJISIAETHCS;

0) KOMIICTEHTHICTb, 1110 BIAOBIIA€ MPEAMETY:

* BMITH KOPUCTYBATUCS 010JIOTTYHUM MIKPOCKOTIOM,

* BMITH BUTOTOBUTH TUMYACOBUH MIpenapat KIITHHH;

* BMITH pO3Mi3HABATU OpraHend Ha  EJIEKTPOHHO-MIKPOCKOMIYHUX
dbortorpadisx;

* CXEMaTUYHO 300pa3uTH 3arajibHUil TUIaH OyJOBU KJITUHH, €JIeMEHTapHI
CTPYKTYpH KJIITHH, 610JI0TIYHY MeMOpaHy;

* BMITH 3aMajlbOBYBaTH (OpPMH KIITHH, OYyIOBY IPOKAPIOTHYHUX 1
€YKap1OTHYHUX KJIITUH, OPTaHeTH KIITHH, AP0, XPOMOCOMY, TUITU XPOMOCOM;

* BMITHM BUTOTOBJIATH THUMYacoBl Ta (apOoBani (iKcoBaHI Mpenapary,
PO3PI3HATH MIKPOOPTaHi3MU MiJ] MIKPOCKOIIOM Ta BMITH 1X 3apHCOBYBAaTH,
MpaIloBaTH 3 YUCTOK KYJIbTYPOIO MIKpPOOPTaHI3MiB.

* BMITH PO3B’ I3yBaTH 3aJ1aul 3 TCHETUYHUM 3MICTOM;

e BMiTH (OPMYBaATH 3araabHOOI0JOTIYHI MOHATTS €BOJIOLT, OpraHizalii piBHIB
KUTTS, OPTaHIYHY JOLUIBHICTh HAa MPUKJIIAI TIOMYJIAIIT — OJUHUIII €BOJIONIT 1 BUIY

e BMITHU “poO3mi3HaBaTH  MpPEACTAaBHUKIB 30yIHUKIB 3aXBOPIOBaHb Ha
dbororpadisx;

* CXEeMAaTHYHO 300pa3uTH OyaOBYy IMPEACTAaBHUKIB KjaciB  (3arajibpHy,
MOTIEPEYHMI 1 TOB3IOBXKHIM PO3pi3n) IX SIS, cXxeMy Mirparii;

* BMITH 3aMaJIOBaTH XKHUTTEB1 IIUKIN 30yTHUKIB 3aXBOPIOBaHb, (ha3u pO3BUTKY,
COJIOBHI BIAMIHHI O3HAKH,

3MICT ITPOI'PAMUA

1. Beryn. IIpeamer 6ioJiorii Ta iioro 3aBaaHHS.

3HaiioMcTBO 3 610JioTier0. OCHOBHI BIACTUBOCTI JKUBUX OpraHizMiB. Opra"iqyHuit
CBIT Ta MOro KJIITHMHHA 1 HEKJITUHHI ¢opmu. Bipycu sk mpencTaBHUKU HEKITITHHHOT
dhopmu.

2. KuitmHa sk ejJeMeHTapHA CTPYKTYPHO-(PYHKIiOHAJIbHA OJAUHUIA
skuBoro. KimituHHa Teopis Ta il 3HaueHHs s MeauiuHu. [IpokapioTudni Ta
eyKapioTHuHi KIiTUHU. BynoBa mpokapioT. OCHOBHI BIAMIHHOCTI MIX KJIITHHAMHU
TBapuH 1 pociuH. CTPyKTypHO-XIMiYHA 1 PYHKIIIOHATIbHA OpraHizaiis eyKapioT HUX
KIITUH. Makpo- Ta MIKpPOEJIEMEHTH, 3HAu€HHS BOAM Ta BOJHEBUX 3B'SI3KIB Y
MpoIIecax KUTTEMISITBHOCTI KITITHH.
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Knituaai MemOpanu, TpUHLOMI —KoMmapTMeHTamii. Peuentopu  KimiTuH.
[uromnasma 1 uurockenet. [uknos. Opranenu nuroniasMu. SAapo — neHTpaibHUN
iHpopMariitnuii anapat kinituad. CTpykTypa iHTepdasznoro sapa. Kapiotumn. Anepie
SK TIOX1JJHE XpOMOCOM, HOTO PoJib B YTBOpeHHI pubocoM. Opranizarllis KJIITHH y 4Yaci.

KutteBuii Ta KIMTUHHUN UKW KTITAH. CrocoOW MOy COMaTHYHUX KIITHH
(mito3, amito3). Pict xmitud, daxtopu pocry. IlopymeHas wmitosy. ComaTwuHi
myTaiii. JKuTTs KIITUH mo3a OpraHi3MOM, KJIOHYBaHHS KJIITHH. 3HAYEHHS METOIY
KyJbTYpHY TKaHHH JIJIs1 610J10T1i Ta METUITUHHU.

3. Mopdogorigs i cTpykTypa KJIITHH Mikpooprasi3miB. Po3mipu 1
Mopdosoris Oakrepiit. JKryTuku, iX 4uMciao, po3MILEHHS, CKIIal, OpraHizaiis,
MexaHi13M pyxy. bynoBa, XiMiuamiA ckian i PyHKITT OKpEMUX KOMIIOHEHTIB KITITHH.
Knituaaa cTiHKa, KIITHHHA MeMOpaHa, sapo, puOOCOMH, €HAOIIa3MAaTHYHUN
peTuKynayMm, amapar [ompaxi, JI30COMH, TEPOKCHCOMHM,  MITOXOHJIII,
XJIOPOIUIACTH. 3amacHi pPEYOBHHU. BYTJEBOIMW, Jimiau, mnoiidgocdaru. Ilukmu
PO3BUTKY, CIIOCOOM PO3MHOMXEHHS. BUKOpUCTaHHS B HApOAHOMY TOCIOAApPCTBI.
PicT 1 po3mHOXEHHS mpokapioTiB. Bmiue (izudyHMX, XIMIYHUX Ta O10JOTTYHHX
(hakTOpiB Ha MIKPOOPTaHI3MHU.

4. ExoJorist MikpooprauizmiB. MikpodJiopa Boau, noBiTps i rpyHTY.

PosnoBcromkeHHss 1 0ioXiMiuHa AiSUTBHICTh MIKpOOpPraHi3MmiB. BwmicT 1 poib
pPI3HUX MIKPOOPTaHi3MiB y TPYHTI, BOJAOWMHIINAX, MOBITPl. [IOHATTS €KOCHUCTEMH.
Y4acTe MIKpOOpraHi3MiB y LHKJIAaX KapOOHy, HITPOTeHY, CynbQypy Ta IHIIUX
€JIEMEHTIB y npupoji. Poiab B TpyHTOYTBOPIOIOUUX MpOIECax 1 POJIOYOCTI TPYHTY.
3HaueHHs MIKpOOPraHi3MiB y TMEPBUHHINA MPOAYKII BOJOMMHMIL Ta MiHEpasizamii
pedoBUH. PO3MOBCIOMKEHHS 1 POJb MIKPOOPraHi3MiB y POJOBHUINAX KOPHUCHUX
KonanuH. Ponab MiKpooprasismiB y mepepoOii BiIXOAIB 1 JETOKCHKALli OTPYHHUX
PEYOBHH.

Cum6i03. Tunu cumO103iB: €K30- 1 €HJA0CHMO103, MYTyasli3M 1 Mapa3suTU3M.
dakyapTaTUBHI Ta 00JIIraTHI CUMO103H.

5. Mikpoduiopa opranizmy JoauHu, TBapuH i pocaun. IlaTorenni
MikpooprauizMu. ImyHiter. Mikpoopranizmu 1 pocnuHu. Puzocdepa 1 emidiTHa
Mikpoduiopa. CumbioTruHa azoTdikcarisi. Mixkopusu. diTonaToreHH1
MIKPOOOPTaHI3MH.

Hopmansna Mikpoduiopa mroauHu, ii posib. MikpoopraHizaMu pyOls >KyHHHUX.
CuMOi0HTH KOMax Ta 1HIIWX TBAPHUH, iX 3HA4YE€HHA. MiKpOOpraHi3Mu, MaTOreHHI IS
mroauHY 1 TBapuH llaToreHHICTH Ta BipyaeHTHICTh. PaKTOpU MATOTEHHOCTI.

6. Po3vHOKeHHSI — YHiBepcaJbHa BJACTHBICTH KHMBOro. QPopmu
pPO3MHOXKEHHS. MOXIMBOCTI KJIOHYBaHHS opraHi3MmiB. CTaTeBl KIITUHU JIIOJUHHU.
['amerorene3. Meiio3. I'enmepatuBHi Mytamii. 3ammigHeHHs. [lapteHorenes.
Oco6mMBOCTI PeNPOAYKIIii JTIOAUHU Yy 3B’ sI3KY 3 11 610COIIaTbHOIO CYTTIO.

CnankoBuil amapar e€yKapioTUYHUX KIITUH 1 Horo (yHKIIOHYBaHHS Ha
mosekyisipHomy piBHi. Hykneinosi kucnotu: JIHK 1 PHK, ix posnp y 30epiranHi i
nepeHeceHdi  iHdopmanii. Permikamis  JIHK. IlinrpumyBaHHS  T'€HETHYHOI
CTablILHOCTI KJIITHH, caMOoKopekIlis 1 penapartis JJHK.

OCHOBHI TEHETWYH1 TMOHSITTS. TI'eH, ajiejb, PEIECUBHICTD, JIOMIHAHTHICTb,
MIHJIUBICTh, CIIQJIKOBICTh, T€HOM, TeHOTHUIl, (peHoTun. 3akoHu MeHzaens Ta ix
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[UTOJIOTIYH1 OCHOBH. | €HETHYHI KapTh XPOMOCOM. XPOMOCOMHA TE€OPIsl CIIaIKOBOCTI
Ta poJib AociaikeHs T.X.Moprana y ii cTBopeHHi. ['eHeTuka crari. AyTo COMH Ta
CTaTeBl XpOMOCOMH. Y CIIaJIKyBaHHS 34EIJICHE 31 CTATTIO.

['enernka moauHu. MeToau AOCHIKEHHS CIAIKOBOCTI JOAWHU. ['eHeTHYHi
3aXBOPIOBAHHS. 3HAYEHHS T€HETUKU ISl PO3BUTKY MEIUIIMHH.

7. llomynsiniiHO-BUAOBUI piBeHb opraHizamii KUTTS Ta Micue JIOAUHU B
HboMY. CyuyacHa Teopis 610JI0T1YHOT €BOJIIOLIT K CHHTE3 JapBIHI3MY 1 HOMYJAIIHHOT
reHeTuku. bionoriuamii Bua, ioro kputepii. ['enodonn (amemodonm) Bumy.
Crtpyktypa Buay. [lomynsmii: MopQoJoTiuHi, €KOJIOTiuHI, TeHeTH4Hi. ['eHohoHA
(anenodonn) momysii. [Ipupomauii 1o0ip sSK TOJOBHUHN pymIidHIA TBOpUHiA (haKTOp
€BOJTFOITI1.

3aKOHOMIPHOCTI 1 POOJIEMH MaKpOEBOJIOLIi Ta aHTpornorexnesy. [ToHsaTTs mpo
MaKpOEBOJIONII0. B3aeMo3B’ 5130k Mikpo- Ta MakpoeBoroIii. [ToXomKeHHs TI0uHY.
Eranu anTponorene3y. IlonsTrs mnpo OloyioriuHmii mporpec Ta  perpec.
CHiBBIHOIIEHHS MK OCHOBHUMM IUTSIXaMH €BOJIFOI].

8. 3MicT, 00csr, 3aBaaHHs, IPUHIUIKM O0pPOTHOU. JlerenbMiHTH3ALIIS.

CrnenudivHiCTh cepeoBuIIa JKUBJIEHHS MapasuTiB. Knacudikarris
napazutuyHux ¢opm TBapuH. [loxomkeHHs napa3uTu3My. BriuB mnapasuta Ha
rocnojaps. I[lpuniun B3aemonii mapasuta 1 rocrogaps. Mopdosoriyna amanrarfis
napasuTiB. B3aeMOBITHOCHHM B CHCTEMI Mapa3uT-TOCIOAAp Ha PIBHI MOMYJISIIN.
KutTeBi unkim napa3uTiB. UNHHUKY COPUMHATIMBOCTI TOCHoAaps A0 mnapasuta. Jis
rocroapss Ha mapasuta. bopoTb0a mapasuTiB peakuisMH IMYHITETY TOCHOIAps.
Buenns €.M.I1aBnoBcbKOro npo NpupoIHO-BOIHUILEBI XBOPOOH.

9. OcHoBHI KJacu mapa3uTiB JWAUHU i TBapuH. Mopdosoris Tpemartou,
nucron 1 Hemartona. daciionbo3 TBApUH Ta HWOTO AIarHOCTHKA, CydacHI METOIH
npodinaktuku. lluctunepko3u OoBicHuM 1 wenrono3Huil. ExiHOkoko3. Menuko-
caHITapHe 3Ha4YeHHs 1 mpodimakTuka. Ackapuao3. TpuxiHenbo3. ExoHomiuHE 1
MEJIMKO-CaHITapHe 3HAUYCHHS, TPOPiIaKTHKA.

Mopdodorist HatnpocTimmx. Tokcornazmo3. Kpunrocnopuaio3. CapkonucTosu.
bamanTtuaios. TpuxoMoHo3. MeauKo-caHiTapHE 3HAYEHHS, PO 1IaKTHKA.

Knimi: cucremaruka, mopdouiorisi, 6iosiorisi 30yaHUKIB. MeTOaM 11arHOCTUKH.
Komaxu: mopdoutoris, 61051011 30y THUKIB, 11arHOCTHKA.

[TpuGan3HMI epeiik 1adopaTtopHUX PoOIT.

1. OsnailomneHHss 3 MeToJaMH MiKpockomyBaHHsA. [IpaBuna pobotu 3
MIKPOCKOTIOM.

2. BuBuenHs Oyn0BU IPOKapiOTUYHOI Ta €yKapIOTHUHOT KIITHHHU.

3. BuBueHHs OyA0BU KIITUHHUX OpraHeln

4., BuBYeHHS IMpoIeCy MOoaAUTy KITHHU. MiT03. Meiio3.

5. OsnaiiomsieHHs 3 (opmamu Oaktepiii. BuUroToBieHHS MiKpOO1OJOTTYHUX
npenapariB.

6. Amnami3 MikpodI0opu MOBITPS.

7. HocnimkeHHs OaKkTepiaibHOT 3a0pyIHEHOCTI1 ACSIKMX YACTUH T1JIa JIIOIUHM.

8. Amnaii3 MikpodI0pH BOJIHU.
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9. BuBuenHs OygoBM XpoMOCOM. Bu3HaueHHS  KapioTHUIy  JIIOJIMHH.
O3HalloMJIEHHS 3 TOPYUIEHHSIMH eMOPIOHAIBHOTO PO3BUTKY.

10. Buznauenns Tinenp bappa MeTomaomM ekcripec J1arHOCTUKH.

11. BuBueHHs mapa3uTUYHUX OJHOKIITHHHHUX.

12. BuBueHHs mapa3uTUUYHUX YEPBIB.

13. BuBueHHs mapa3uTUYHUX YICHUCTOHOTHX.

KPUTEPII YCHIIIHOCTI HABYAHHSI TA 3ACOBH
JIATHOCTUKHA YCHIIHIHOCTI HABYAHHA

®opMOI0 MIACYMKOBOTO KOHTPOJIIO 3 AUCIUILUTIHU € 3amik. Dopmu 1 MeTonu
KOHTPOJIIO JOCSITHYTUX YCIIIXiB CTy/ICHTa 3 JaHOI HaBYAJILHOI NUCIMIUIIHA €. 3aXUCT
nabopatopHux  poOIT, BHUKOHAHHS I1HAMBIAYaJIbHOTO 3aBAaHHs, cmiBOeciaa,
CaMOCTIHHI pOOOTH.

Kputepii oOIIHIOBaHHS JIOCATHYTHX YCIIIXIB CTYyAEHTAa 3 JIaHOi JUCIUILUIIHU
BKA3Y€ThCS Y BI3UTII HABYAJIBLHOI JUCHUIUIIHH.

O1iHIOBaHHSI JOCSATHYTHX YCIIXIB 3a CEMECTp IPOBOAMUTBCA B CHCTEMI
OIIIHIOBAHHSI YHIBEPCUTETY, ITCJIS YOro IMEPEBOJUTHCS B HAIIOHAIBHY KAy
ominroBanHs Ta mkany ECTS, BiamoBigHo 10 «I1oj10KeHHS PO KPEIUTHO-MOIYIIBHY
CHUCTEeMY OpTaHi3amii HaByYaJlbHOTO Tporecy JporoOuIbKOro aepKaBHOTO
neAaroriyHoro yHiBepcurery iMeHi IBana @panka»
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3MICT
Beryn
MeToauyHi mopaau 10 J1abopaTOPHUX 3aHSThH
[lepenik mabopaTopHUX poOIT
JlaGopatopna  po6ora  Nel. O3sHailoMJieHHS 3  METOJaMH
MiKpockonyBaHHs. [IpaBuia poGOTH 3 MIKPOCKOIIOM
JIaboparopna po6ora Ne2. BuBueHHs OyJOBH MPOKapiOTHYHOI Ta
€yKap10TUYHOI KIIITHHU
JlabopaTtopua po6ota Ne3. BuBueHHs Oy/10BY KIIITHHHUX OpTaHEN
JIabopatopna po6ora Ned4. BuBueHHs mnpoiecy MNOAUTY KIITHHH.
Miro3. Meiio3
JIabopatopna pobota Ne5. O3znaitomnenHs 3 ¢opmamMu OakTepiil.
BuroroBneHHs MikpoO10JI0TIYHUX TIpernapaTiB
JlaGopatopHa po6ota Ne6-7. AHai3 MiKpoQIopHy MOBITPS
Jlabopatopna  poGora  Ne8-9.  JlocmimkeHHss — OakTepiaibHOI
3a0pyIHEHOCTI JESIKUX YaCTHH Tija JIFOJUHU
JIabopartopna po6ota Nel0-11.Anani3 Mikpohaopu BoIu
JlaGopatopna pobGora Nel2?-13. BuBueHHsT OyJIOBH XPOMOCOM.
BusnauenHs kapiotumny toguHu. O3HaHOMIJIGHHS 3 TMOPYIICHHSIMU
eMOp10OHAILHOTO PO3BUTKY
JlaGopatopna poGota Nel4d. Busnauenns tuieub bappa Meromom
EKCIIpeC A1arHOCTUKH
JlabopaTtopua po6ota Nel5. BuBueHHs mapa3uTHIHUX OJHOKITITHHHUX
JlaGopatopHa po6ota Nel6. BuBueHHs mapa3uTUYHUX YEPBiB
JlaGopatopHa po6ota Nel7. BuBueHHS mapa3sUTUYHUX YJIEHUCTOHOTHX

PexomennoBana miteparypa

JlomaTku



