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I. METOAUYHI ITOPAIN TO BUKOHAHHSA JIABOPATOPHUX
POBIT I O®OPMJIEHHA 3BITY

Odopmrnenns nadbopaTopHUX poOIT MOTPIOHO BUKOHYBATH y BUTJISAL 3BITIB,
y SKUX BKa3yBaTH MOPSIKOBUI HOMEp JIabOpaTOpHOi pOOOTH, TEMY, METY,
Marepiajiy Ta 00JIaIHaHHS, 3aBJAaHHS Ta X1J] BUKOHAHHS POOOTH.
3apuCcOBYIOUN JTOCHIIKYBaHI 00 €KTH y 3BITI, KOPUCTYIOTHCS TpadiTOBUM
omiBueM (mpu HEOOXIIHOCTI KOJBOPOBHUMH OMIBISMH). [liAmHCYIOTH
PUCYHKH BHM3Y, pOOJISYM BIAMOBIAHI MOsSICHEHHS. PucyHku moBuHHI OyTH
YiITKMMH, BH3HAUYEHHX PO3MIpPiIB, PO3MIIIYBATHCh Ha  CTOpIHKaXx
palioHAaJIbHO.

3a KOHTPOJBHUMH 3alHUTaHHAMU 10 J1a00paToOpHOI poOOTH MiATOTYBATH
TEOPETUYHUN MaTepiall JjIsl JOMYCKY, a MOTIM JI0 ii 3aXHUCTY.

VY KiHII KOXXHOT BHUKOHAHOi pOOOTH, MICIs BHUKOHAHHA YCiX 3aBJaHb,
MOTPiOHO 3pOOUTH BUCHOBOK.

IIpu 3axmcti mabopaTopHoi poOOTH MOTPIOHO 3HATH BIANOBIAI Ha

3aIlIMTaHH.

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

poboTn).



JIABOPATOPHA POBOTA Ne 1

O3HAVIOMJUIEHHSA 3 METOJAMU MIKPOCKOITYBAHHHI.
ITPABHUJIA POBOTH 3 MIKPOCKOIIOM

Meta: o3HalOMUTHChL 3 OyJOBOIO 1 TEXHIKOK pPOOOTH 31 CBITJIOBUM
MIKPOCKOIIOM Ta 1HIIMMH MiAX0JaMH MPU MIKPOCKOITYBaHH1 010JIOT1YHUX 00’ €KTIB.

Marepiajau i o0JagHAHHSA. MIKPOCKONH, MIKpompenapartu, Tabiuill, aTiacu,
€JIEKTPOHHO-MIKpOCKoMiuH1 poTorpadii.

Xix po6otn

3ananus 1. PosrnsabsTe Bumanuii Bam cBITIIOBHIA MIKPOCKOT 1, KOPUCTYIOUHCH
TaOJUIICI0, HA3BITh OCHOBHI cUCTeMH. Y TabJ. 1 BOMINITH HA3BU KOHCTPYKTHBHHX
JeTajgel MiKpOCKoma, 10 HajleKaTh J0 IUX CUCTEM. bijig KOXKHOI Ha3BU B Jy)KKax
HaMUIITh UpYy, 10 BAMOBIAAE ITU(]P1 HA MATIOHKY.

Taoauus 1.
BbynoBa CBITI0BOTO MIKPOCKOIIA
OCHOBHI CHUCTEMHU MIKPOCKOIIA KoncTpykTuBHi  netani
MexaHiuHa
OcsaiTmoBabHA

OnTtruHa




3aaanns 2. [Ipuroryiite TUMuYacoBHil MiKpoIpemnapaT BOJIOKOH BaTH. Jlis
IILOT'O Bi3bMITh MPEAMETHE CKJIO, HAHECITh HA HHOTO KPAIUIUHY BOJW Ta MOMICTITh Y
Hel BOJIOKHA BaTH. JIOTOPKHITHCS 70 Kparo KparjuHU OJHUM i3 OOKIiB MOKPHUBHOTO
CKEJIBIIS 1 IOCTYIMOBO OIMYCTITh HOTO Y TOPU30HTAIBHE TOJIOKEHHS, HAKPUBIIIH HUM
Mikpompenapar. PiquHa He MOBUHHA TOTPAUTH HA MOKPUBHE CKenblle. PO3risHbTEe
npu Maomy (okyssap X10,00'ektuB X8) Ta cepearboMy (okyssip X10, 06'extrB x40)
30UIBIICHHSAX BUTOTOBJICHUH MIKpoOIpenapar. 3HaWIITh IepexpelieHHsT BOJOKOH
BaTH. Y MPOTOKOJI HaMajroiTe BOJOKHA BaTH. Ha MamiOHKy Mmo3HadTe: a) BOJIOKHA
BatH, 0) OyipOamku moBiTps. [l MafOHKOM 3a3HayTe 3arajibHe 30UTBIICHHS
MIKpOCKOTIA.

3aBaannst 3. Posrsabre mpu mamomy (okyisip X10, oO'ektuB X8) Ta
cepenabomy (okyssip X10, o0'exktuB X40) 30UIbIICHHSX CBITJIOBOIO MIKPOCKOIA
NOCTIHHUIM MIKpompenapaT Ma3ka KpOBl JIFOJAUHU. 3HAWITh Y MOJI1 30py €PUTPOLIUTH
Ta JICWKOLUMTH. 3BEPHITh yBary Ha Te€, IO EPUTPOLUTH MAIOTh BUTIIAL KPYIJIHX,
JBOYBITHYTHUX JIIH3, iX IIMTOIUIa3Ma 3abapBieHa y uepBoHUU Komip. Criia mam'araty,
o epuTponuTH nepudepiiiHoi KpoBi JIOAWHM HE MaioTh saep. Hamamioiite B
MPOTOKOJII YEPBOHUM OJIBLEM EPUTPOLUTH 1 MO3HAUTE LUTOIa3My. JledkoruTu
A€o OUTBIII 32 PO3MIPOM Bl €pUTPOLIUTIB 1 MAIOTh KPYTJil a00 CErMEHTOBaHI siipa.
JUis JeTanbHIIIOr0 BUBUYEHHS KIITHH KPOBI CKOPUCTAMTECh IMEPCIMHUM 00'€KTHBOM
(x90). Ha mokpuBHE CKelblie MIKpoIpenapary HaHEeCiTh KPaIIuHy IMEpCIHHOIO
Macia. 3HalaiTh y TOJi 30py JIEUKOIUT 13 CerMeHTOBaHUM sijpoMm. [limpaxyiite
CKUIbKA y HBOMY CETMEHTIB. 3p00iTh y MNPOTOKOJI PUCYHOK CETMEHTOSICPHOTO
neiikonuTa. Ha pucyHky mosHaure: a) uToIuiasmy, 0) CErMEHTOBaHE PO .




3aBaanns 4.3anoBHITH TA0AMIIO «Buaym MIKpOCKOMI».

da3oBo- Mikpockonist B JIromiHecueHTHA Enexkrponna
KOHTPACTHA TEMHOMY MOJIi MIiKpOCKOIist MIiKpOCKOMist
MIiKpPOCKOist

JlaTn BU3HAYEHHSI OKPEMUX TEPMIHIB i IOHATH.

Mikpockormis -

@Pa30BO-KOHTPACTHA
MIKpOCKOTTIS -

Mikpockoris B
TEMHOMY TOJI -

JIroMmiHecIieHTHA
MIKPOCKOTIIS -

Enextponna
MIKPOCKOTIIS -

Mikpockor -

BucHoBoOK




JIABOPATOPHA POBOTA Ne2

BUBYEHHS BYJIOBU IPOKAPIOTUYHOI TA EYKAPIOTUYHOI
KJITHUHA

Meta: OCBOITM OCHOBHI IIOJIOK€HHS KJIITHHHOI Teopii, O3HAHOMUTHUCH 3
OyZ0BOIO MPOKAPAOTHYHOT Ta €yKapiOTUUHOI (POCIUHHOT 1 TBAPUHHOI) KIITHHH.

Marepiaau i o0sagHAHHS. MIKPOCKONH, MIKpompenapaTd, TaOJulli, aTjiacu,
€JIEKTPOHHO-MIKpOKomiuHi ¢oTorpadii.
Xix po6otn

3aBaannsa 1. Po3rnsHbTe opMu KIITHH Ha MIKpomnpernaparax 3riiHo tadbmuui 1
Ta 3amairoiTe ix (puc.l).

Puc.1.Pizni ¢dopmMu TBapuHHHX
KJIITHH:

3aBganns 2. 3acBoiTh 3HaHHSA mpo OyIOBY Ta HaWBaXKJIMBIII BIAMIHHOCTI
MPOKAPIOTUYHUX Ta €YKapITUYHUX KIITHH, 3apUCYBaTH iX Ta 3pOOUTH MO3HAUEHHS

(puc.2; 3; 4).



Puc.2. Cxema 0y10BU NPOKAPIOTUYHOI KJIITHHH

Puc.3. bynoBa TBapuMHHOI KJIITHHH



Puc.4. ByaoBa pocJMHHOI KJIITHHH

3aBaanns 3. Po3risiHbTEe MOCTIMHMIA MiKpoIlpernapaTr JUCTKa. 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 TUMYacoOBUI MiKpompenapaT KIITHH OyKaJbHOTO
emiTeNio JOAUHU. IJI1 HbOTO CTEPUWJIBHUM IIMNAaTeNeM BI3bMITh 3IIIKPAO EmiTelnito
cIM30B0i 00010HKY 1I0KH. KiliTHHYU 3cKpiOKa piIBHOMIPHO TOHKUM IIAPOM PO3MICTITh
Ha MOBEPXHI YHCTOTO CyXOro mpeamMerHoro ckia. HaneciTe Ha Mikponpemnapati 1-2
kparut 1% po3unny aneroopceiny. Mikponpenapar HaKpuiTe MOKPUBHUM CKEJIbIIEM
1 po3risiHbTe #oro crmoyatky mpu cepenHbomy (okymsip X10, o6’'extuB Xx40)
301IbIIICHH], a TOTIM mix imepciiiauMm 00’ ektuBoM (X90). 3HaiaiTh y 1ol 30py
eniTenianbHl KIITUHU. 3apuCyiTe emiTenialibHl KIITUHH, [MO3HAYUBIINA HA PUCYHKY
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UTOIJIa3My Ta SApO. 3HAWAITH y MOl 30py MIKPOCKONA Ha MOBEPXHI KIIITHH
OyKaJbHOTO eMITeNII0 CKym4YeHHsS OakTeplaJbHUX KIITHH, $SKI € CKJIaJIOBOIO
YaCTHHOIO HOPMaJIbHOI MiKpOQIIOpH pOTa 370POBOI JTFOANHH.

3apnannss 5. 3amoBHITH Ta0iMIoO: ,BiAMIHHOCTI MPOKAPIOTHYHHX Ta
€YKap1OTUYHUX KIITHH .

O3Haku IIpokapioTnuna kiaiTuHa | EykapioTnyHa KIiTHHA

Po3mip kimiTuHM

KurreBa popma

['eneTnuHMil MaTepian

Opranenu

KnitnaHa cTinka

Karncyna

JIKryTHKmn

Mito3

Pubocomu

11




JlaTh BU3HAYEHHSI OKpPeMHX TEPMiHiB i MOHSATb.

[Ipoxkapiotu -

Hyxkneoin -

SAnpo -

[Imazmiga -

Eyxkapioru -

Kancymna -

HI/ITOHHaBMaTI/I‘{Ha

MemeOpaHa -

XJIOpOIJIACTH -

Knituaua cTiHKa -

Cnopa -

BucHoBok

12



JIABOPATOPHA POBOTA Ne 3
BUBYEHHSA BYJ1OBU KJIITUHHUX OPT'AHEJI
MeTta: 3acBOITM OCHOBHI BIZOMOCTI TIpo OymoBYy 1 GyHKII oOpraHen
[UTOIJIA3MH, BU3HAYaTH iX, BHUXOAAYM 13 iXHIX CTPYKTYpPHHUX 1 LHUTOXIMIYHUX

O0COOJIMBOCTEM; HABUUTUCS 1ACHTU(DIKYBATH CTPYKTYpU sapa Ha MIKpo- 1
YIBTPaMIKPOCKOTIIYHOMY PIBHI.

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

Xix poooru

3aBganns 1. PosrnsHbre 1 BUBYITH CKJIaA 1 IIapu 30BHINIHBOI KJIITHHHOI
MeMOpanu (MJ1a3MOJIeMH), 3apHUCyBatH ii OyoBy (puc.1l) Ta 3poOuTH O3HAYSHHS.

Puc. 1. PinunHO-MO3aiuHa MoJieb Oy/10BU €IeMEHTapHO1 0100TT4HOT
MeMOpaHHU.

3aBaannsa 2. PosrisiabTe 1 3apucyiite OynoBy eHporazmarndoi citku (EC).
Ha pucynky nmoznaure memOpany, pudocomu i mopoxxauny EC (puc.2).

13



Puc. 2. Expgoruiasmaruyna citka

3aBgannsa 3. PosrmsabpTe 1 3amamiolite OynoBy pubocomu. Ha pucysky
no3Haute Bi cybommmmui (Mamy 1 Bemuky), i-PHK; aminoanun-t-PHK;
aMIHOKHUCIIOTY; ToJinenTuHui naHior, Memopany EC (puc.3).

Puc. 3.Cxema OynoBu pubocomu,
CIOJYYEHOT 3 €HI0MIa3MaTHYHHM
PETHKYJIYMOM:
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3aBaanHsa 4. Po3risHpTe 1 3aManoite OymoBy KoMILiekcy [onbmki (amapata
["oabmki). Ha pucyHKy mo3Haure IIoCKi MUCTEPHH, TPYOOUKH, BEJIUKI 1 MajIi MiXypiri

(puc.4).

Puc. 4. YnerpactpykTypu anapata ['ombmxi:

3aBaanns 5. OzHailomTecs 3 Oyn0BOIO MITOXOHIpIA 1 3amMamoiiTe ix. Ha
PUCYHKY TO3HAuUTe 30BHIIIHIO 1 BHYTPIIIHIO MEMOpaHH, KPUCTH, MAaTPUKC, TOJIOBKU
rpubonoaioHux Tinems (puc.5).

Puc. 5.Cxema OynoBu MITOXOHJIPII.

15



3aBaanns 6. Buuits 1 3amanioiite cxeMmy OynoBu sifpa. Ha pucynky mosnaure
CKJIaJI0B1 KOMIIOHEHTH Spa.

3aBaanns /.3anoBHITh Ta0IUII0 «DYHKINT OpraHen»

Opranenan DyHKii

16




JlaTh BU3HAYEHHSI OKpPeMMX TEPMiHiB i NOHSATb.

Opranena -

Jlizocoma -

MitoxoHapis -

Amapar N'onbaki -

ITepokcucoma -

Ennonmmasmarnuna

ciTka -

Bakyons -

Pubocomu -

IInmactugu -

MikpoTpyO0oUKH -

BucHoBok

17



JIABOPATOPHA POBOTA Ne 4

O3HAVIOMJIEHHSA 3 ®OPMAMM BAKTEPI. BATOTOBJIEHHS
MIKPOBIOJIOI'TYHHUX ITPEITAPATIB

MeTta: 3acBOiTH MpaBuia PoOOTH 3 YUCTUMHU KYyJbTYpaMH MIiKpOOPTaHi3MiB,
HABUUTHCS BUTOTOBJISTA MIKPOCKOIIIYHI TpemapaTd  po3JaBiieHa Kparuis
“BimOutok” Ta (apOoBaHui mpemapar’ 3 PI3HUX OIOJOTIYHUX MaTepialiB,
O3HAOMUTHUCH 3 PI3HOBUAAMHU CHEPUUHUX, TATMYKONOIIOHUX 1 HUTYACTUX OaKTepiil.

Martepiaan i o0aagHaAHHSA: MIKPOCKOIHM, MPEIMETHI Ta MOKPUBHI CKEIbL,
yamku [leTpi, TepMocTat, YUCTI KyJIbTypH IUTICEHEBUX IPUOIB, TIKAPCHKUX APIKIKIB
1 MOJIOYHO-KHCIIUX OakTepiil, 610JI0T1YHI PIIUHU.

Xix poooru

3aBaannst 1. BuroTtoBTe, pO3risHBTE Ta 3apHCyHTE MIpemapaT <«po3JaBiicHA
kpariss». KynbTypu 1iicHeBOro rpuba 3 BOJOKOH BaTh Ta 3abapBieHi (DiKCOBaHI
npenapaTy 3 KUCJIOTO MOJIOKa ab0 HaIbOTYy 3YyOiB.

BuroroBjieHHs1 KUBOro mnpenapary “po3aaBjiena kpamiasi’. Ilpenapar
“po3naBieHa Kpamisi®w ~BHUKOPHUCTOBYIOTh JUIsi BCTAHOBIEHHS (OpPMU  KIITHUH
MIKpOOPTaHi3MiB, IXHIX pO3MIpPIB 1 B3a€EMHOTO PO3MILICHHS, 3JaTHOCTI [0
CIIOPOYTBOpPEHHSI 1 PyXJIMBOCTI. TexHika MpUroTyBaHHS IMpemapaTy 'po3aaBieHa
KparJisi® Taka:

1. Ha yucre npeaMeTHE CKIJIO HAHECTH KPAIUTIO BOIHM.

2. [IpoxapeHoi0 Ta OXOJIOMKEHOIO TETJICI0 B3SATH AOCIIKYBaHHM martepian i
PO3MOIUIMTH HOTo piBHOMIPHO (pecycrieH3yBaTh) B Kparuii BOJIH.

3. Ha xparutto cycrieHsii MoKJIacTy YUCTe MOKPUBHE CKJIO Tak, 100 IMiJi HUM HE
OyJI0 MyXupIiiB MOBITPs. HayIMIIOK PITMHU BIATATHYTH CMYKKOIO (DUIBTPYBaJILHOTO
nanepy.

4.PosrnssiHyTd mpenapar npu  30utbmieHHi 8x 1 40x. Skmo mpemapar
PO3IIISIal0Th B IMEPCiiHIN cUCTEMI, HA TTOKPUBHE CKJIO HAHOCATH KPAILUIIO KEAPOBOT
OJIi1 YM TJIIEPUHY.

18
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3aBaannsi 2. BurotoBTe, po3MIsiHbTE Ta 3apucyiTe (apOboBaHW mMpemnapar
KYJIbTYPH MOJIOYHO-KUCIIUX OaKTepii.

Burorosienns ¢apooBanoro mpenapary. ®@ikcoBani ¢apOoBaHi mpemnapaTu
BUKOPHCTOBYIOTh JUIS  BUSIBICHHS  JCSIKUX MOP(OJIOTIYHUX  OCOOJIMBOCTEH,
KUIBKICHOTO OOpaxyHKy MIKPOOPraHi3MiB, a TaKOX JUIi TEPeBIpKH YHCTOTH
KynbTypu. Lli mpenapaty 3pydHi THM, IO MOKYTh 30epiratucs Tpuamuii uac. Ixue
BUTOTOBJICHHSI OXOILTIOE TaKl €Tal: BUTOTOBJICHHS Ma3Ka, BUCYITyBaHHS, (DIKCAIO 1
dapOyBaHHS.

1.Ha cepeauHy 4YHCTOTO 3HEXHUPEHOTO CYXOTO MPEIMETHOro CKJia 3a
JOTIOMOTOI0 CKJISTHOT HAJIMYKU YH TMIMETKOI0 HAHECTH KPAaIlIio BOJIU.

2. [IpodamboBaHOO METJICI0 YM TIIETKO BHECTM B HeEl JOCIHIKYBaHY
KyJIBTYpY GaKTepiii i po3moaimuTy piBHOMIpHO Ha miomti 1 — 4cm?.

3. [Ipenapat BUCYIITUTH, TPUMAIOYH CKJIO BUCOKO HaJl TA30BUM MAJTLHUKOM.

4. TIpoectu TepMmiuHy (ikcalliio mnpenapary, TOOTO BOMTH MIKpOOpPraHi3MH 1
3a0e3MeYNTH iXHE MPWIMIAHHS 0 MOBEpPXHi Ckia. |Jis 1pOoro CKIIO 3 mpenapaTtom
MPOBECTH TPUYi Uepe3 BEPXHIO YACTUHY MOIyM s MaIbHUKA.

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 PO3MOALIUTH
OapBHHK TO Bciii moBepxHi Ma3ka (pykcuH, MeTuiaeHOBUH cuHiil). dapOyBartu
npenapatr GyKCHHOM TpoTaroM 1 — 2XB., METHJIEHOBOIO CHHBKOIO — 3 — 5xB, micis
yoro (apOy 31uTH, IpemnapaT 100pe MPOMUTH JUCTHIILOBAHOIO BOJIOIO 3 IPOMHUBAYA.
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7.Ilicns QapOyBanHs, CKJIO 3 KpaiB MPOTEPTH CEPBETKOI Ta BHUCYUIUTH
npenapaT. Hanectn Ha cyxuil mpemapaT Kparuilo KeApoBOi OJili 4M TIIIEPHUHY 1
po3risAaTH mpemnapat mija MikpockornoMm (00’ ektus 90x).

O
O

3aBaanns 3. Po3risiHbTe 1 3apUCyiTE TOTOBI MpenapaTd KysICTHX OakTepiil i
JUTIOKOKIB.

C
C
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3aBaanns 4. Burotoste 3a0apBieHi PyKCMHOM MpenapaTH 3 YUCTOI KyJIbTypH
cmaghinokoky. Po3ristHbTe 1111 MIKPOCKOIIOM 1 3apUCYHTE.

O O

3aBaanns 5. Buroroste 3a0apBieHi PyKCMHOM MpenapaTH 3 YUCTOI KyJIbTypH
KUwiko8oi naauyky. PO3riastHbTE M1 MIKPOCKOIIOM 1 3apUCyiiTe.

O O

3aBaannsa 6. 3anoBHiTh Tabmui0 «IlopiBHAHHS opm OakTepiil».

Kyascri IMannuxonoxioni 3BuUBHCTI
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JlaTh BU3HAYEHHSI OKpPeMMX TEPMiHiB i NOHSATb.

MIiKpOKOKH -

Terpakoku -

CrpenTokoku -

Cradi10K0oKH -

Coipunm -

Cmipoxertu -

Capiunu -

ITannukwu -

BiOpionu -

Koxknu -

BucHoBok
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JIABOPATOPHA POBOTA Ne 5

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, HAaBUMTHUCh 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.

Xix poooru

3aaanns 1. Posrimsnabre npu mManomy i1 cepenabomy (10x, 40x) 30inblueHH]
CBITJIOBOTO MIKpPOCKOIA MOCTIMHMIA MiIKpompenapaT "MITO3 y KIITHHaX KOPIHISA
muoymi". IlotiMm po3risHbTe Horo mnpu Beiawkomy (90x) 30inblneHHI. 3HAWTITH
KIIITUHH, K1 Tepe0yBatoTh B iHTep(as3i 1 Ha pi3HUX (a3ax MITO3Yy.

InTepdasni pocnuHHI KIITHHA MAalOTh OPSIMOKYTHY QopMmy. Y HUX J0Ope BUAHO
OBAJIbHE SAPO 3 UYITKO OKPECICHOIO SACPHOI0 OOOJOHKOK. Y HYKJIEOIia3Mi
(kapiora3mi) y BUIUIAIAI TOHKHX HHUTOK a00 TPYJOYOK 3HAXOIUTHCS XPOMATHH, a
TaKOoX OHe a00 J1Ba SACPIIS.

VY npodasi MITO3y SAEpIs 3HUKAIOTh. XPOMOCOMH IMOCTYIIOBO CHIPaTi3yIOThCH 1
y BHIJISII KITyOKa pO3MIIIYIOThCS B LIEHTPI KIMTHHHU (S1epHOT 000JI0HKH HEMAE).

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

B anadazi mouipHi XpOoMOCOMH PO3XOMIATHCS JO PI3HUX IMOMIOCIB KIITUHU. Y
Tenodasi B LEHTPl KIITUHU NMoYnMHae GopmyBatucs neperopojaka. Ha nmporunexxnux
MOJII0CaX KIITHH BUAHO KIYOKM 3 YacTKOBO KOHIEHCOBAHHMHU XPOMOCOMaMH,
HABKOJIO AKHX (DOpMyIOTbCs siiepHI OOOJIOHKHU. Slapa cTaroTh MOAIOHUMHU A0 Aapa
BUXIZHOI MaTEpUHCHKOI KIITHHH. 3'SBISIIOTHCS sAEpIsl. 3apucylTe y MPOTOKOII
iHTepGa3Hi KIITHHH Ta KIITHHA HA Pi3HUX CTafmisx Mito3y (mmB. momatok 2). Ha
PUCYHKY TIO3HauUTe B 1HTEpda3i: saApo, MUTOIIa3My, XpOMaTHH; y npodasi, meradasi
Ta a”adazl — XpOMOCOMHM; y Tenodasi — sapa JOYIpHIX KIITHH, NEPErOpoaAKy B
[IUTOILIA3MI.
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3aBaannst 2. PosrusHbTe mpu npu Majgomy 1 cepeanbomy (10x, 4(x)
30UIBIIIEHH] CBITJIOBOTO MIKPOCKOMA MOCTIMHI MIKpoIpenapaTu Ma3ka KpoBl JIFOJUHU
1 abu, HEPBOBY KJIITHHY CCaBI[iB. 3BEpPHITh yBary Ha OCOOJMBOCTI OYJOBH ITUX
KITITHH, 30KpeMa (opMy, BIICYTHICTH ab0 HasSBHICTH s/ipa, OPIEHTOBHI PO3MIpH.
3ramaiite, M0 I KIITHHU HAJEXKaTh O BHUCOKO CIICHialli30BaHWX, 1 HE 3/aTHI 10
noniny. [lepekonaiitecs, 0 Ha penapaTax HEMAa€e KIITHH, SIKI AUIATHCA. 3apucCyiiTe
B MPOTOKOJII €PUTPOIMTH Ta JICUKOIUTH JIOAWHU 1 €PUTPOLUTH >KaOh, HEPBOBY
KIITHHY ccaBlsd. Ha pucyHKax mo3HadTe: a) NWUTOIUIa3My KIiTHH, 0) sapo B
EpUTPOLIMTAX >Ka0M 1 HEPBOBUX KJIITHHAX TBAPHH. 3a3HAUTE, YUM MOXKE 3aBEPIIUTUCS
KUTTEBUHN ITUKIT ITUX KITITHH.

Ol
ol
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3aBaanusa 3. [Ipuroryiite THM4YacoBuii nmpemnapar KopiHuiB uulyii. [lonepennpo
3apikcoBani B 75 % crnupTi mpopocTKH LUOYJi, MOMICTITH Y CKJISHKY 3 BOJOIO.
[Tomimytoun, nouyekaliTecs OIyCKaHHS KOPIHIIB Ha JHO (B pe3ynbraTi Ii€i
IpoIeypy CIHUPT Y TKAaHWHAX KOPIHINB 3MIIIyeThCS BOM0K0). KopiHIi BHIMITE i3
CKJISTHKM, JIETKO MPOCYIIITh Ha (iIbTpyBaJbHOMY IMamepli Ta MOMICTITh iX Y
dbapdopoBuii THUreIb 3 aleToapceiHOBMM OapBHHKOM ((apOa HMOBHMHHA IMOKPHTH
KopiHIi). Turenap HarpiiTte OO0 KHITIHHS 3 TOCTYIOBUM OXOJIOKEHHSM HOTO IIij
kpuiikoro. HarpiBanusa npoBoabte 2-3 pa3u. [Ipu BUKUIIaHHI, HEOOXIAHO J0JIaBaTH
areroapceid. Y mporeci ¢apOyBaHHsS JOCSATAEThCA Mallepallisl KIITHH. 3BapeHHUi
KOpIHEIlb BUNMITh 3 OapBHHUKA 1 IMOMICTITh Ha MPEIMETHE CKJIO, JIe30M OpUTBHU
BIZIOKpEMTE Bijl HLOTO TEMHO 3adapOoBaHuil KiHUMK (moBxuHOW0 2-3 MM). HaHeciTh
Ha HBOTO KpAIUIIO ameTroapceiny i TMOKpUHTE MOKPUBHUM CKENbIIEM. 3BEpXy Ha
npenapaT HOKJIaIITh KUTbKa CMYKOK (IIbTPYBAJIILHOTO Mamnepy 1, IPUTPUMYIOUU Kpai
MOKPUBHOTO CKEJbLs, KPYTOBUMH PyXaMH PYUYKH MpenapyBalbHOI TOJKHA HATHUCHITH
HAa HBOTO — BHACIIJOK I[bOTO KJIITHHH pO3XOAAThCS B MoHomap. Ha Bpamo
NPUTOTOBJICHOMY TIpernapaTi, HE TMOBMHHO OyTH MyXHUPIIB MOBITPs, KIITHHH
MEPHUCHCTEMH MAIOTh PIBHOMIPHO PO3MOAUIATUCS B MOHOIIAP, XpPOMOCOMHU MOBHHHI
Oyt uyiTko 3adapboBani. 3a momomororo o0'ektuBa 40x 3HaAITE MeTadazHy
TUTACTUHKY, MiIpaxXynTe YUCIO XPOMOCOM, PO3TIISIHBTE iX MOPQOIIOTIIO.
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3aBaanna 4. Po3risHbTe cxeMu MiITO3y 1 Meio3y. [lo3Haure ocHOBHI etamu
MO1TY.

10 11 12 13

Cxema MiTO03y:

11-13-
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OCoO~NOUITRWNPE
1

=
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1 1

Cxema Mmeiio3y:
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3aBaanns 5. BcTaHOBITH MITOTHYHMIA 1HAECKC y MEPHUCHUCTEMI KOPIHI LU0y
Ha TpurotroBiieHoMy TpernepatTi. Kopucryrounch 00 exktuBom 40X  10CTIIITH
npuOau3no 100 kimituH. Po3ristHbTe 1 migpaxyiiTe KIITHHU Ha cTaaisx npodasu (I1),
metadasu (M), anmadasu (A), tenodasu (T) i inrepdasu (I). Jaui 3aHecith y
TaOIHULIIO.

Jani miacymyiite 1 Bupaxyire mitotuunuii ingaexc (Iy B %) aus mepucucreMu
KOpIHIIA 10y 32 (hOPMYJIOH:

(II+M+A+T) - 100

Iy= -
BCHOI'0 KJIITHH
[lone KinbkicTh KJIITHH HA cTaail
30py IT M A T I Bceboro

3aBaanns 6. 3anoBHITh TaOmuito «llopiBHsJIbHA XapaKTEPUCTHKA MITO3Y 1
MEN03y»

Taoauusa 1.

Mito3 Meiios

JlaTn BU3HAYEHHSI OKPEMUX TEPMIHIB i IOHATH.

IaTepdasa -

Mito3 -
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AmiTo3 -

Meiios -

[Ipoda3za -

Amnadaza -

Meradasa -

Tenodasa -

BucHoBok
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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
CKEJIBbIIS, TOTOBI HBWIBHI cepepoBuia (MITA), gamku Iletpi, cyxoxapoBa mada,
aBTOKJIaB, TEPMOCTAT, MiKPOCKOIIH.

Xix podoTu

3apaannsa 1. IlpoBenith 00diK MIKpodJIOPH TMOBITPSI PI3HUX MNPUMIIICHb
HaBYAJILHOTO KOpIycy ¢akyIbTeTy 3a MetogoM Koxa.

Metoa ocamxenns Koxa nanexuts 10 cemumMeHTaiiiHux. Lleit meTon mae
MOKJIMBICTh BUABIATH juiie 35 — 60%mikpo06iB MOBITPS 1 TOMY OPIEHTOBHO OLIIHUTH
YUCTOTY MOBiTps. [IpUHIIMI METOMy TOJIATaE B TOMY, IO MIKPOOPTaHi3MHU MOBITPSI
JOCTI/DKYBAaHOTO TPUMIIEHHS BOAHOYAC 3 MHJIOM OCaDKYIOTHCS Ha TOBEPXHIO
moXKuBHOTO arapy B wammmi [lerpi. Yac ocamkeHHS 3aleXuTh BiJ 3a0pyaHEHOCTI
noBITps. “3acisHi MOBITPSAM~ YaIIKA 1HKYOYIOTH Y TepMOCTaTi, a yepe3 2 — 3 AHi
M1paxoBYIOTh KUTbKICTh KOJIOHIN Ha HUX.

Po3paxyHku MikpoOHOTO Uncia BUKOHYIOTH 32 (hopMynor0 OMeIsTHChKOTO:

nx5x10

X = t X 7r’

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

N —KUIbKICTh KOJIOHIM MIKpOOPTaHi3MiB, skl BUpOC/H Ha yamiii [leTpi,

t —yac oca/KeHHs, XB.;

nr® —mora gamku Ierpi, cm?;

51 10" — koedirienTH s MepepaxyHKy KilbKocTi Mikpooprauismis y 1 m°.

JUis  BU3HAUEHHS 3araJbHOrO MIKpOOHOTO 3a0pyAHEHHS MpPOOM MOBITPS
“BuciBators” Ha MIIA. Jlng BusBACHHS Yy TOBITPI JAPDKIKIB Ta IBUICH
BUKOPHUCTOBYIOTh  cycio-arap. IlaToreHHi MIKpOOpPTaHi3MH  BHSBIISIIOTH  HA
BIIMOBITHUX JTU(EPEHIIIHHO-TIarHOCTUYHNX JKUBWJIBHUX CEPEOBHUINAX, 30KpeMa,
TeMOJITHYHI CTPENTOKOKH Ta CTap1JIOKOKH — Ha KPOB' THOMY arapi.

OoiuiiHuX CTaHgapTIB YUCTOTU TMOBITPS HE PO3POOJIEHO, aje MPUNHATO TaKi
MOKA3HUKH OL[IHKU CTYIIEHS MIKpOOHOT0 3a0pyaHEHHs mpuMiieHs (1ab.1):
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Taoauua 1
Yncio Mikpooprasismis y 1 m> moBiTpst

Or1iaka JIiTHIM mepiof 3uUMOBHIA IEPi0]1T
YUCTOTH
MOBITPsI Bceroro ['emomiTuyH1 Bceworo ['emomiTuyH1
MIKpOOpraui3miB| 0OakrTepii | MIKpOOpraHi3MiB OakTepii
Yucre <1500 <16 <4500 <36
3abpyaHeHe > 2500 »35 > 7000 > 124

OcobmuBOCTI  pOCTy  MIKpOOpraHi3MiB  Ha  TBEPAMX  CEPEIOBUINAX
XapaKTepU3yITh CYKYITHICTIO KYJIbTYpaJbHUX O3HAK. O3HaKH, SIKi MPOSBIISIOTHCS
IpU PO3BUTKY KYJIBTYp MIKPOOPTaHi3MiB Ha KUBUJIIBHUX CEPEIOBHUIIAX, HA3UBAIOTHCS
KyJbTYpaJbHUMH. [0 HUX HaJeXaTh. XapakTep POCTY Ha Pi3HUX (TBEPIUX, PiIKUX)
KUBUJIBHHUX CEPEOBHINAX, TUI KOJIOHIT, 3/IaTHICTh A0 PO3PIIKEHHS KeJIaTHHY Ta iH.

I3 KynapTypaslbHUX O3HAaK MIKPOOpraHi3MiB, HaWOUIbII CYTTEBUM € Oyao0Ba
koJoHiM. KosoHii — 1€ BUIMMI HEO30pOEHHM OKOM Ha IOBEpXHI cyOcTpary
CYKYITHOCTI BEJIMKO1 KUTBKOCTI KJIITUH MIKPOOPTaHI3MiB OJHOTO 1 TOTO X BHU]Y.

Criopu 4u OKpeMi KIITHUHU MIKpOOiB, MOTPATISIOYH IPH MOCIB1 Ha MEBHE MICIIE
TBEPAOTO cy6CTpaTy, HE MOXYTh, SK Yy pIAKOMY, posnomnﬂmc;{ y BCBOMY
CepeoBHILI, a MPOPOCTAIOTh Ta PO3MHOKYIOTHCS HA OIHOMY 1 ToOMy X MicCIIi,
YTBOPIOIOYH KOJIOHI].

[Tpu 06paxyHKy MOCIBIB MPUMHITO ONMUCYBAaTH BUPOCII HA yalikax KojoHii. L{ei
OIHC BENETHhCS 3a MEBHOIO cXeMolo. Tak, KOonoHii O0akTepiil ONUCyIOTh, BIAMIYAaIOUU
TaKl O3HaKU:

1. Po3mip (kosoHis Benauka — Oinbmie 10 MM y miamerpi, cepents — 1 — 10mwm,
ApiOHa, TOYKOBAa — MeHIIEe 1 MM).

2. [Tpodine (BUMYKINI, KOHYCOMOAIOHHH, IUIOCKUH, KPaTepOIOAiOHUI TOIIIO).

3.Kpaii  (piBHu#i, JomareBWid, XBHJISCTHH, 3yOuacTuii, OaXpOMOBHH,
(becToHUACTHH).

4.TloBepxust  (rmamka,  Oyrpucra,  ckiiaayacra,  3MOpIIKyBaTa, 3
KOHIICHTPUYHUMH KPYTaMH, paialibHO TOCMYTOBAaHA).
5. Komip.

6. bruck 1 mpo3opicTs.
7. Koncucrenmist (tictormomiOHa, Trycra, CIHM3HCTa, TATY4Ya, piaKa, KIEHKa).
Bu3znauaioTh, TOpKarOYuCs KOJIOHIT METIIEO.

3akaagaHHA Q0CTaiay

Posnnasnenuit MITA crepunbHo po3nutu B yamiku Ilerpi. Ilicns 3acturanns
Cepe/IoBHUIIA YalllKU BIAKPUTU Yy AOCIIKyBaHOMY mnpuminieHHi Ha 10 xB. Yamiku
MiAMCATH 1 OCTABHTH B TEPMOCTAT 3 Temmeparyporo 30°C.
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3apaanns 2. CknaaiTh MIJCYMKOBY TaONUII0 PO CTYyMiHb 3a0pyaHEHHS
MIKpOOpraHi3MaMH1 PI3HUX MPUMIIIEHb. 3p00iTh BUCHOBKHU MPO YUCTOTY MPUMIIICHb 1
MOYKJIMBI PUYMHHM 1X 3a0pYTHEHHS MIKPOOpTaHi3MaMH.

AHaJi3 1ocaigy
OGuucaiTh MiKpoOHE Yucio 3a popmysnoro OMEISTHCHKOTO, JJIs YOTO MOpaxyuTe
KUIBKICTh KOJIOHIH, 110 BUPOCIIH Ha yamikax (1100 He MOMHINTHUCS MPH MiJpaxyHKY,
KO’KHY KOJIOHIIO BiIMIThTE 3 JIHA YAIIKK MapKEpOM II0 CKIIy) Ta 3aMipsiiTe AiameTp
Yalmkd 3a J0NOMOror JiHidkd. OIMiHITH SAKICHUM ckiaan Oakrepiil MOBITPA
JOCIIKYyBaHUX MPUMIIIEeHb. Pe3yapTaTi 3aHECiTh B TAOIHUITIO:
Taoauusa 2

KinbkicTh

MIKpPOOpPTaHi3MiB Hopma BucnoBok
3 .

y 1 M~ ioBiTpsI

JocnimkyBaHe

Ne )
HpI/IMII]_[eHHﬂ

10
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3aBaanns 3. BurotoBTre nBa mpemapartu “po3naBieHa Kpamiisi® 3 BUOpaHHUX
BaMH KOJIOHIM MIKpPOOPTaHi3MiB, III0 BUPOCIIM HA Yalllll, Ta 3apUCYUTE iX.

OO C
OO C

3aBnanns 4. 3adapOyiite Tpu mnpenapatd 3 BHOpPaHMX BaMH KOJIOHIHM
MIKPOOPTaHi3MiB, 1110 BUPOCIIM Ha YallIlli, Ta 3apUCYUTE iX.
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JlaTh BU3HAYEHHSI OKpPeMHX TEPMiHiB i IOHATH

Mikpoduopa

Mikpoduopa

MOBITPS

I'emoniTrusi

OakTepii

MeTton ocaKeHHS
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Koxa

Mopdonoriuni
O3HaKHU

Acmiparniifauii
METO/I

CaniTapHO-TIr€HIYHI
MOKa3HUKU CTaHY
MOBITPS

BucHoBoOK
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JABOPATOPHA POBOTA Ne 7-8
JOCJIIZKEHHA BAKTEPIAJIBHOI 3ABPYJTHEHOCTI JEAKHUX
YACTHUH TIJIA JIIOAUHHU

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

Martepiaan i o0JagHaHHA. TOTOBI >KMBWIbHI ceperopuma (MITA), gamku
[Tetpi, cyxoxapoBa mada, aBTOKJIAB, TEPMOCTAT, CHUPTIBKA, OAKTEPIOIOTIUHI METIi,
CKaJIbITeN, MUTi(hOBaHI CKEBIIS.

Xin podoru

3aBaanns 1. /{15 3akinaaku 10CTiTy TOTPUMYHTECH TaKO1 MTOCTIAOBHOCTI JiH:

1. Crepuwibauit MITA posnutu y yaniku Iletpi. [Ticns 3acTuranHs cepeioBuiia
Yaliky 13 30BHIIIHbOT CTOPOHU PO3JILTUTH MapKEPOM HAa YOTHPHU CEKTOPH.

2. Ha mepumii cekTop MOKJIACTU JAEKIJIbKa BOJIOCMH 3 TOJIOBU, HA APYIHi
MTPUXOM BHUCISTH HAIT 3 KyTHIX 3Yy0iB, B3SITHH NPOCTEPUII30BAaHUM
3a3faneriap cipHukoM. Ha TpeThomy cekTopi 3poOUTH BIIOUTOK OYIb-SIKOTO
najiblsi HEMUTOI PYKHU.

3. IlotiM noOpe MOMUTH PYKH MHIJIOM, BHUTEPTH UYHUCTUM PYIIHUKOM 1 UM
CaMHM MaJbIEM 3pOOUTH BIIOUTOK Y YETBEPTOMY CEKTOPI.

4. Yamku mianmucaT 1 MOCTaBUTH B TepMOCTaT mpu Temrepatypi 37°C.

3aBaanns 2. BizyanbHO OLIIHUTH PO3BUTOK MIKPOOPTaHI3MIB Y PI3HUX CEKTOpax
YallKd, TMOPIBHATH KUTBKICTh KOJIOHIM, M0 BHUPOCIH Y TPEThOMY-UYE€TBEPTOMY
cekTopax (BIAOMTKH MaJbI[iB HEMHUTOI 1 YMCTOT PyK). 3 KOJIOHIH, SKI IEPEBAXKAIOTh Y
TOMY YM 1HIIOMY CEKTOpax YalllkK{d, BUTOTOBUTH 3abapBiieHI (PyKCHHOM (iKCOBaHI
npenapaTtd 1 po3MVIIHYTH iX B IMEPCIHHIN cHUCcTeMi MIKpOCKoma. 3amaitoBaTH
JIOCIIIJKEH] 00’ €KTH.
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3aBaannsa 3. CTepmIIbHOIO METiIer0 a00 CIPHUKOM B3ATH HAJIT 13 3y0iB Ta A3MKa
1 BUTOTOBHTH 3 I[LOTO MaTepialy HeraTuBHUM mpenapaT y S5%-HOMYy BOJHOMY
PO34rHI KOHTO-pOTY. Po3rnsHyTH #oro mig o0'ektuBoM 40x.

3aBaanns 4. 3anoBHuUTH TaOmuio «OCHOBHI OakTepiadbHI 3aXBOPIOBAHHS
JOIHU.

Ha3zga Cumnromu 30yaHuK IIpoginaxkruka
3aXBOPHOBaHHS
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JlaTn BU3HAYEHHSI OKPEMHX TEPMIHIB i IOHATH

Mikpodmopa -

Hopwmainbna

Mikpodiopa -

Jlizormua -

Mikpodiopa

IIKIPH -

IlaTorenna

Mikpodiopa -

Mikpodiopa

IJIYHKOBO-

KHUIIKOBOI'O TPAKTY -

Mikpodmopa poToBoi

MOPOKHUHU -
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BucHoBoOK
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JIABOPATOPHA POBOTA Ne 9
AHAJII3 MIKPO®JIOPHU BO/U.

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 cepenosumna (Eifikmana, Enmo,
MIITA), wamkum Ilerpi, d¢uakonu, cyxoxapoBa 1mada, aBTOKIAB, TEPMOCTAT,
CHUPTIBKA, 0AKTEPIOJIOTIUHI METJI1, 3pa3Ku BOJOMPOBIIHOI Ta MiHEPaIbHOI BOAM.

Xix po6otu

3aBaanns 1. BuzHayeHHss MiKpOOHOro 4ucjaa BOJONPOBIiAHOI Boau. Y JBi
cTepuibHI Yamku [leTpi BHECTHM CTEpHJIBHOIO MineTkor mo 1 mur mociimkyBaHOT
npoOu BoaW. B KokHY yamiky 3amuTu 15 M1 po3IUIaBICHOTO 1 OXOJIOHKEHOTO [0
45 °C m’sco-nentonnoro arapy (MITA). O0epexHO, JTETKUMU KPYTOBUMH pyXaMH B
3aKpUTIA Yam mepeMimaTd il BMICT. 3aJMIIMTH YalllKd B TOPU30HTAIBLHOMY
MOJIOKEHH1 JI0 3aCTUTaHHs arapy, IMicis 4oro nmomictutu B Tepmoctar npu 37 C Ha
24 rogunu. Ilicns KyJabTHUBYBaHHS B TEPMOCTATI MiApaxyBaTH 3arajbHy KiIbKICTh
KOJIOHIM, BHUBECTH CEpENHIM TMOKa3HUK 1 MOPIBHATH 3 HOPMATHBAMHU MIKPOOHOTO
3a0pyTHEHHSI BOJIN.

Taoauusa 1.
Mikpo6ioJioriuni NOKa3HUKH 0e3MeKn MUTHOI BOIH
Ne HaiimeHyBaHHS MOKa3HUKIB Onunuii BUMIpY Hopmarusu
1 | Ywucno Gakrepiii B 1 CM® BOJIH, II10 KononiiyTBoproroul onuHuIli | He Oljblie
JOCTI JIDKY€EThCS (Mikpooprasi3mu)/em® 100*
(3MY) KVO/em®
2 | Ywucno Gakrepiit rpynu kumkoBux | KomoniiyTBoprorodi ogunuti | He Oinbire 3**
nan4ok (Kol popMHHX MIKpOOp- (Mikpooprasizmm)/am>
raHi3miB) B 1am® Boau, mo KYO/m®

nocnipkyerbes (iaexc BI'KIT)

3 |Ywucio repmocTadinpbHuX KUIKOBUX | KomoniiyrBoprooul ogunuili | BiacytHicTs

nanm4ok (hexaasHux xombopm - | (Mikpoopranizmm)/100cm®
ingekc ®K) B 100cm® Boau, mo 1o- KYO/100cMm®
CJTl JKY€ThCS
4 Yucino maToreHHnX MiKpo- KounosniiyTBoprotoul oguautli | BincyTHicTh
oprasi3miB B 1um° BoxH, 110 (Mikpoopraizmu)/om°
JOCTI JDKYEThCS KYO/am®
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3arajibpHa KUIBKICTh
Neo| JlocmimkyBaHa Bojia | KOJIOHIM Ha Yallili Hopma BucHoBOK
[Tetpi

3aBaannsa 2. BUrotoBTe THMYACOBI TpemnapaTd 3 BUOpPaAHUX BaMHU KOJIOHIN
MIKpPOOPTaHi3MiB, 1110 BUPOCIIM Ha YallIlli, Ta 3apUCYUTE iX.

O O
O O
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3aBnanHs 3. BuzHaueHHs1 KOJII-TUTPY Ta KOJi-iHIeKCY BOAONPOBiIHOI BOIH.
VY Tpu ¢urakonu 1 Tpu MPOOIPKH 3 KOHIIECHTPOBAHUM cepenoBuilieM EifkMmana Ta Tpu
npoOipku 3 po3BeneHuM cepenoBuiieM Elikmana 3acistu 333 Ml JOCTITKYBaHOT
Boau. [licns inkyOauii npu 42 — 43 € ynponosx 24 roauH, 3pooutu nepecis npood
BOJM, B SIKHX € MOMYTHIHHS, a TaKOX Ta30yTBOPEHHS B TOIUIABKaX, HA CEKTOPH B
gamg [letpi 3 cepenoBuimiem Enmo. Ilicns kynsTHBYBaHHS Ha cepeaoBuili EHmo
BpaxyBaTH HasABHICTh UYEPBOHUX KOJIOHIH 3 METAJIeBUM OJIMCKOM, 3pOOUTH
MIKPOCKOTII}O Ma3KIiB 13 IIMX KOJIOHIM, BUSBUTH I'paMHEraTUBHI NaJIMYKHU. Taki KOJIOHI1
HEepEeBIPSIIOTh HAa OKCUAa3y (OKCHAA3HHMI TECT: YaCTUHY KOJIOHII MEpEeHOCATh Ha
(GUIBTpYBaIbHUI TaIip, MIPOCOYEHUNM PEaKTUBOM TUMETHII-N-(DEHUICH11aMIHOM 1 O-
HadTomoMm. [Tpu mo3uTuBHIN TTPoO1 KOJIIP KOJOHIT 3MIHIOETHCA B CUHBO-(10JIETOBUH,
npoOa nmoBuHHA OyTH Bia €MHOIO. BpaxyBatu "mo3utuBHI 00'emMu’”, TOOTO, Ti, B IKUX
BusiBiiecHO FE.coli). Ha oOCHOBI OTpUMaHUX JaHUX 3POOWTH BHCHOBOK PO
BIJIMOBITHICTH JTOCJIIIKYBaHOT MPOOY BOJIM BUMOTaM CTaHAAPTIB.

Neo| JlocmimkyBana Bojia Koumi-tutp Komni-ianekc BucHoBOK
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JlaTn BU3HAYEHHSI OKPEMHX TEPMIHIB i IOHATH

Mikpodaopa Boau

Komi-tutp

Koni-ianekc

3MY

ABTOXTOHHA

Mikpodiopa

[TomcanpoOHa 30Ha

Karacanpo6na

30Ha

BucHoBok
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JIABOPATOPHA POBOTA Ne 10

BUBYEHHS BYJ1OBHA XPOMOCOM. BU3SHAYEHHS KAPIOTHITY
JIIOTAHM.

Meta: o3HalOMUTHCS 3 MOPGOJIOTIEI0 XPOMOCOM Ta MPUHIIUIIOM Kjiacudikarii
XpOMOCOM JTFOJTMHU, HABUUTHUCS CKJIaJIaTH 1ai0rpamy.

Marepianau i o0jagHAHHS. MIKPOCKONH, MIKpomnpenapaTd, TaOJulli, aTjiacu,
€JIEKTPOHHO-MIKpOKOMiyH1 hoTorpadii.

Xin podoru

3apnannss 1. PosrmsgHbTe Ta 3apucyiite OynoOBY XpOMOCOMH, 3pO0iTh
MIO3HAYCHHS.

3aBaanns 2. PosrnsHpre Mikpodortorpadiro MetradasHoi IIIACTUHKH KIIITHH
YOJIOBIKA Ta JKIHKH, III0 MalTh HOpPMajbHMM KapioTurn. Ha Hiil 300pakeHo
XpoMocoMu Ha crtamii Mmetadasu. s AOCHIKEHHS OCOOJMBOCTEH KapilOTUITY
noOyayiite imiorpamy. Jlas 1bOro po3moOAUNTH XPOMOCOMH 3a Tpylamy,
BUKOPHUCTOBYIOUH 3allporioHOBaHy (oTorpadiro Meradasznoi ractuHku. st mporo
00epekHO BUPIKTE 300paxeHHs XpoMocoM. [aeHTudikyiite ix 3rifHO 3 po3MipamH 1
MOJIOKEHHSM ~LIEHTPOMEpH, MiA0epiTh M KOXHOI XPOMOCOMH  BIATOBITHY
rOMOJIOTIYHY Tapy, a MOTIiM cucTeMatusyite ix 3a rpynamu A, B, C, D, E, F, G.

[Tepminmu Bu3HauTe xpomocomu 1- ta 2 map. BoHu HalO1IbIII1 32 po3Mipamu,
aje xpomocomu 1-i mapu — MeTalleHTpUYHI, a 2-1 — cyOMeTaleHTpuyHi; 3-Ts mapa
XpPOMOCOM — MeTaleHTpu4Hl. BoHu kopoTmi, HiX Xpomocomu 14 Ta 24 map.
Xpomocomu 14 — 34 map yTBOpIOWOTH Tpymy A; 4-ta i 5-Ta mapu XpoMOCOM —
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cyOmeTanieHTpu4Hi. BoHn Maiike ogHAKOBI 32 pPO3MIpOM 1 POPMOIO, TOMY iX BaXKKO
mudepeniitoBatd. Boun Hanexats Ao rpynu B. Xpomocomu 64 — 123 map —
TOJIOBHO CYOMETalleHTPUYHI, CEpPEIHIX PO3MIpIB, PO3PI3HIIOTHCI MIDK €000
JOBKUHOIO TUICYEH; 1[I XpOMOCOMH YTBOPIOIOTH Tpymy C. TouHo AudepeHiiroBaT
okpeMi mapu B Mexax rpynu C mpakTudHo HemoxumBo. Jlo rpymu C HaneXuThb
TakoX crareBa X-xpomocoma. Xpomocomu 134 — 155 map (rpyma D ) — TumoBo
aKpOLIEHTPHYHI, MalOTh CepeaHi po3mipu; xpomocomu 164 — 183 map (rpyma E) —
CyOMeTaleHTpUYHI, MAIOTh HEBEJMKI po3mipu; xpomocomu 194 — 204 map (rpyna F)
3a (opMoOr0 OJIMXKYl O METAalEHTPUYHHUX, KOPOTKi. Xpomocomu 214 — 224 map
(rpyma C) — HaliMeHIII aKpOIEHTPUYHI XPOMOCOMH. Y-XpOMOCOMa 3a PO3MIpOM i
dopmoro cxoxka Ha 214my Ta 224y mapu XxpoMocoM. BiAMIHHICTH MOJSITae B TOMY,
mo B Y-XpOMOCOMH [OBI1 IIJIe4l PO3TAIIOBaHI TMapajelbHO, aje HaIiiHO
IU(EPEeHLIIIOBATH 10 XPOMOCOMY MOXHA HE Ha BCIX MeTa(a3HUX MIaCTUHKAX.

[TiniOpaBiy TOMOJIOTTYHI Mapu, PO3MICTITH iX 3T1AHO 3 MOPSIAKOBUM HOMEPOM
Ta HaKJIEUTEe B MPOTOKOJ. XPOMOCOMH, 110 HaJeKaTh 10 OJHIEI Tpymnu, 00'eqHalTe
(GIirypHOIO AYXKKOKO 1 BKaXIiTh IiXHIO Tpymy. 3poOiTh BHCHOBOK IPO KapioTHII,
3a3HAYMBIIH: a) KUTbKICTh XPOMOCOM Y HbOMY; 0) XpOMOCOMHY CTaTh.

AU
ﬁxananxasxxnxius

6-X-12

§
MO ADNAG XK XN aa

13-15 16 17-18
D E
19-20 21-22
F G

BxaxiTh cTaTeBy NpUHANICKHICTh MO KAPIOTUITY
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6-X-12
AAADA A RS ABA
13-15 16 17-18
KXIX Aoda 8
19-20 21-22 Y

BkaxiTh cTaTeBy NPUHAIEKHICTH 110 KapiOTUITY

JlaTn BU3HAYEHHSI OKPEMMX TEPMIHIB i IOHATH

Xpomocoma -

I'en -

Iniorpama -

Kapiotun -

Myrartis -

Mennko-

I€HCTHYHOTIO

KOHCYJIbTYBAHHA -
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BucHoBoOK
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JIABOPATOPHA POBOTA Ne 11

O3HAVIOMJIEHHSA 3 TEHETUYHHUMMU 3AXBOPIOBAHHSIMU.
CKUIAJAHHSA '’EHEAJIOI'TYHHOI'O IEPEBA

Meta:  03HAaOMUTHUCS 3 BHJIAMH TE€HETUYHUX 3aXBOPIOBaHb, IIJIXOJaMHU
[IUTOT€HETUYHOTO METO/Ty, HABYUTHCS CKJIaJaTH Te€HEaIoT1uHe IepPEBO.

Marepiaau i o0JagHAHHS. MIKPOCKONH, MIKpompenapaTd, TaOJuIll, aTjacu,
€JIEKTPOHHO-MIKpOKoMiyH1 hoTorpadii.

Xin podoru

3aBganns 1. O3HaiiomTecs 3 pI3HOBUJAMHU TE€HHUX 3aXBOPIOBAHb JIIOJUHHU.
JlaiiTe KOPOTKY XapaKTEPUCTHUKY TPhOM I'€HHHUM 3aXBOPIOBAHHIM 32 TaAKOK CXEMOIO:
Ha3Ba 3axXBOPIOBaHHsS, OCHOBHI TMpOSIBM, MPHUYMHHU, JKyBaHHS, YCHaJKyBaHHS
3aXBOPIOBAHHS. 3aIIOBHITH TAOIHITIO.

Ha3zga OcHoBHi Ipuuunn JlikyBaHHsl | YcnaaKyBaHHA
3aXBOPHOBaHHS NposiBH 3aXBOPHOBaHHS
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3apnanns 2. O3HailoMTecss 3 pI3HOBUJAAMH XPOMOCOMHHX 3aXBOPIOBaHb
moauHU. J[aiiTe KOPOTKY XapakTEPUCTUKY TPhOM XPOMOCOMHHUM 3aXBOPIOBAHHSIM 32
TaKOI CXEMOIO: Ha3Ba 3aXBOPIOBAHHS, OCHOBHI MPOSIBU, MPUYUHH, JIIKyBaHHS,
yCHaJKyBaHHS 3aXBOPIOBAHHS. 3allOBHITH TaOIMIIIO.

Ha3zga OcHoOBHi Ipuuunn JlikyBaHHsi | YcnaaKyBaHHA
3aXBOPIOBAHHA NPOSIBH 3aXBOPIOBAHHA
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3apaanns 3. Ilpoanamizyiite kapioTumu oci0, M0 MalOTh XPOMOCOMHI
nopyuieHHs. 3po0iTh BHUCHOBKH NP0 XapaKTep XPOMOCOMHOI MaToJyiorii B ocid 3
HaBe/JIeHUMH KapioTunamu — cuaapomu Jlayna, Knaitngensrepa, lepemeBcbkoro—
Tepnepa Ta in. [ligpaxyiiTe 4nciI0 XpOMOCOM 1 BCTAHOBITH KOMY HaJIE€KUTh KapiOTHII

— YOJIOBIYIN UM >KIHOYIH CTaTI.
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BkaxiTh Ha3By CUHIIPOMY
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BkaxiTh Ha3By CHHAPOMY
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3aBaannsa 4. [loOynyiiTe CBOE reHeanoriyHe J1epeBo.
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JlaTh BU3HAYEHHSI OKpPeMHX TEPMiHiB i IOHATH

I'eHeasioriyHui

METO]] -

[luToreneTnuHMm

METOM -

XpOoMOCOMHE

3aXBOPIOBAHHS -

I'enne

3aXBOPIOBAHHA -

Cungpom -

I'enna Teparmis -

BucHoBoOK
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JIABOPATOPHA POBOTA Ne 12
PO3B' SA3YBAHHS 3A/IAY HA TEHETHUKY CTATI

Meta: o3HalOMUTHCS 3 BUAAMU F€HETUYHUX 3a7a4, HABYUTUCS PO3B’ s3yBaTH
3a/1a4l Ha IUT10pUIHEYCIIaIKyBaHHS Ta YCIIaIKyBaHHSI 34YEIlJIeHe 31 CTaTTIO.

Marepiaaum i o0JagHaHHA: TaOIUIIl, MPE3EHTAallis 3 PO3B’ sI3KaMU 3a7a4.

Xin podoru

3aBganns 1. J[uriOpugHe cxpelryBaHHS — 1€ CXpEIIyBaHHS OCOOMH, SKi
BIJIPI3HSIOTHCS 3a JIBOMA JOCHIIHKYBaHHUMH O3Hakamu. I'. Menaenb chopmynroBas
3aKOHOMIPHICTB, sIKa JiCTaja Ha3By TPETHOTO 3aKOHY MeHelns (3aKOH He3aJeKHOTO
yCIaIKyBaHHS O3HAK): YCIAAKyBaHHS KOKHOI O3HAKH B1JIOYBA€THCS HE3AICIKHO OTHA
BiJl 1HIIO1, BHACIIOK YOTO B JAPYrOMY MOKOJIIHHI 3'SIBJISIFOTHCSI OCOOMHH 3 HOBUMH
(mopiBHSHO 3 0aTHKIBCHBKMMH) KOMOIHALISIMH TPOsBIB O03HAaK. P03B’sOKITh 3amayi Ha
TUTIOpHUIHE CXPEIyBaHHS. 3aMUIIITh PO3B’ A30K 11T KOKHOIO 33]1auero.

1. V monuHu Kapuil Koiip o4yed JOoMiHye Haj OJIAKUTHUM, a 37aTHICTh Kpale
BOJIOJIITH MIPABOIO PYKOK — HaJl 37AaTHICTIO BOJIOIITH J1iBOK0. Kapookwuii siBia
OJIPY’)KUBCS 3 OJIAKMTHOOKOIO TIpaBIICi0. B HUX Hapoauiacs JWTHHA —
0JIaKUTHOOKA JiBIIa. Bu3HauyTe reHOTUIIN OaThHKIB.

2. Y moauau € naBi GopMH TIyXOHIMOTH, SIKI BH3HAYalOThCA PELIECUBHUMH
aJleJIIMU PI3HMX TeHiB a 1 b. Busnaute HMOBIpHICTh HAPOHKEHHS HOPMAaJIbHOT
JTUTAHU B CIM'i, Ie 000€ OaThKIB MarwTh Pi3HI (HOPMHU TIIYXOHIMOTH, a 3a
JPYTOIO TIApOIO ajIeNIiB BOHU T€TePO3UTOTHI.
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3. V xiHKK 3 pe3yc-HeratuBHOW KpoB'to III rpynu mapoawnacs autuna 3 |V
IPYNoOK KpoOBi, y sAKOi Oyna TeMOJiTHYHA XBOpoOa BHACIIOK pe3yc-
koH(puikTy. Illo MokHa ckazaTu Tpo TPymy KpoBi Ta pesyc-hakTop OaTbka
JIUTUHA?

4. Y nmronuHA HOpMasibHA TirMeHTaiis mkipu (C) mominye Haja anbOiHi3MOM (C),
HasBHICTh JacToBuHHS (P) Hax Horo BiacytHicTio (p). BusHaure deHOTHIH
mrozei 13 TakuM renoturiamu: a) CcPp; 6) ccPP; B) CCpp; 1) cepp; 1) ccPp.
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3aBaanns 2. Po3B’spkiTh 337a4i HA TONITiOpUHE CXpenryBaHHs (CXpenryBaHHs
0COOMH, sIKI BIAPI3HSIIOTHCSA 3a KUIBKOMAa JOCIIIPKYBAaHUMH O3HAKaMH). 3aIlHIIiTh
PO3B’ SI30K Mij] KOMKHOIO 33/1a4€IO.

1. [TomigakTuimisi, KOPOTKO30PICTh 1 Kapuil KOJIp oOuyeld YyCHaJKOBYIOTHCA SIK
JIOMIHAHTHI O3HaKu. ['€HH, 10 BU3HAYAIOTH I O3HAKH, MICTITHCA B PI3HHUX
nmapax XpomocoMm. fka WMOBIPHICTHP HApPOKEHHS KapoOOKOi IUTHHHU 0e3
aHoMaJiil, AKIo 000€ 6aThKIB TE€TEPO3UTOTHI 3a BCiMa TPhOMa FreHaMU ?

2.Kapookuii, TEMHOBOJIOCHI pe3yC-MO3UTUBHUN YOJIOBIK OJIPYXKY€EThCA 3
KapOOKOI0,  TEMHOBOJIOCOIO  pEe3yC-HEraTMBHOIO  JKIHKOK.  Bwu3Haute
HMOBIPHICTh HapOJKEHHsSI OJAKMUTHOOKOI CBITJIOBOJIOCOT pe3yC-HEeraTUBHOT
JTUTHUHHU, KO0 OaThKU 000€ TeTepO3Ur0THI 32 JOMIHAHTHUMH O3HAKaMHU.
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3apganns 3. CyMicHe YCHNAJgKyBaHHS TEHIB, SKI MICTATbCA B OJHIN
XpOMOCOMi, Ha3WBaIOTh 3UYEIUICHUM YCHAaJKyBaHHSAM. ['€HM OJHOI XpOMOCOMH
YTBOPIOIOTH I'pyIy 3uerieHHs. KuUIbKICTh TPyl 34eIyIeHHs JAOPIBHIOE KUJIBKOCTI Tap
XPOMOCOM, 200 KUIBKOCTI XpOMOCOM Y TaruioiTHOMy HaOOpl. 3UeryieHHs] TeHIB MOXKe
MOPYIITYBaTHCS. B Pe3yiIbTaTi KpocHHTOBepY. KpocuHroBep — 1me oOMiH AiITHKaMu
MIXK TOMOJIOTIYHUMH Xpomocomamu. B ocoounu 3 renorurom AB//ab Bracmimok
KPOCHUHTOBEPY YTBOPIOKOTBCS Taki THUMHM rameT: a) aB, Ab — kpocoBepHi ramerw,
MiCTATh HOBI (MOpPiBHSAHO 3 OaThKIBCBKUMH) KOMOiHamii ameniB; 0) AB, ab —
HEKpOCOBEpHI TameTru. YactoTa KpPOCHMHTOBEPY MK TIEBHUMH T€HAMHU MPSMO
MPOTOpPITiiHA BIiACTaHI MK HHUMH, SKa BUMIPIOETHCS B YMOBHUX OIWHHIIIX —
MopraHizax. 1 mopraHiga — 1i¢ BIACTaHb MK TE€HAMH, 3a SKOI KPOCHHTOBEp
BiI0yBaeThcsi 3 uactoTroro 1%. KinpkicHO 4YacToTa KPOCHMHTOBEPY MK JaHUMH
reHaMH JIOPIBHIOE BiJICOTKOBI KpPOCOBEPHUX OCOOMH, OTPUMAaHUX BHACHIIOK
aHaJII3yI4Yoro CXpellyBaHHs, a00 BIJCOTKOBI KPOCOBEPHHMX TaMeT, SIKi YTBOPHOE
reTepo3uroTHa OaThKiBChbKa o0coOMHA. PO3B’sKITH 3amaul  Ha noJIiriopuiHe
CXpeIlIyBaHHs. 3alUIIiTh PO3B’ 30K i KOKHOIO 3371a4€0.

1.YonoBik oTpumMaB Bif MaTepi XpoMocoMmy 3 reHamu A i B, Big Oatbka — 3
reHaMH a i D, IpUYOMy Ii TeHM yCIaJKOBYIOThCS 3demieHo. Moro xinka —
periecuBHa romo3urora. flka WMOBIpHICTH TOTO, IO iXHS JUTHHA Oyne
PEIECUBHOIO 32 000Ma reéHaMH, SIKIIO BiJICTaHb MK TeHaMU 8 MOpTraHii?

2.Y HOpMAaJbHOI KIHKH HApPOAMIIOCS TPOE CHUHIB: OJUH — reMO(iIiK 1 JalbTOHIK,
Opyruii — reMoisiik 13 HOpMaJIbHUM 30pPOM, TPETi — HOPMaJIbHUMN 32 0OoMa
o3HaKaMu. Yum 11e MO>KHA MOSICHUTH ?

58



3. YonoBIK-JAIBTOHIK OAPYXKYETbCA 13 KIHKOIO 3 HOPMAJIbHUM 30pOM, OAThKO
K01 OYB TaJIbTOHIKOM. SIKUM Oyjie 31p y IXHIX JiTeH?

4. Temna emasp 3y0iB BU3HAYAETHCS JOMIHAHTHUMHU aJIeJISIMU JIBOX P13HUX I'€HIB,
OJIVH 13 SIKUX PO3TalllOBAaHUM B ayTOCOMI, Ipyruit —y X-xpomocomi. B ciM’i, ae
0aThbKM MarOTh TEMHI 3yOH, HAPOJIUIUCS AIBUYMHKA Ta XJIOMUYUK 13 HOPMAJIbHUM
KOJIbOpoM 3yOiB. Bu3HauTe WMOBIPHICTh HApPOKEHHS HACTYMHOI JUTHHHU
TaKOX 13 HOpMaJIbHUM 3y0aMu, SIKIIIO TEMHI 3yOH mMaTepi 3yMOBJIEHI reHOM X-
XPOMOCOMH, a TEMHI 3yOu OaThka —ayTOCOMHUM T€HOM?

5. Slka WMOBIPHICTh HApOHKEHHS XJIOMYMKIB ab0 MiBUATOK y ciM'i, e MaTu —
HOCI1i PELeCMBHOTO, 3YEIJICHOTO 31 CTATTIO JICTAJILHOTO ajelis, 10 BUKIUKAE
3arudens eMmopioHa?

59



JlaTh BU3HAYEHHSI OKpPeMHX TEPMiHiB i IOHATH

JluriopuaHe

CXpelryBaHHS -

YcnankyBaHHA
34YerUIeHe 31 CTaTTIO -

Aenp -

Mopranina -

I'erepo3urora -

JloMiHAHTHHUH T'eH -

BucHoBoOK
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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; GoTorpadii KapioTHIIIB i
0ci0 3 aHOMaJTisSIMU Ta BaJlaMU PO3BUTKY, XBOPUX Ha CHAJAKOBI XBOPOOH; CIalIN.

Xin podoru

3apaannsa 1. IlpuroryiiTe TUMYacoBUM MIKpompenapar 3iMKpsA0y KITHH
OyKaJbHOTO CIMTEMIIO.

1) nutipoBaHMM CTEPUIIBHHM CKEJIbIIEM YHM METAIYHUM IIIaTesieM 3po0iTh
31IKPs0 31 CIIM30BOI HOPOKHUHU POTa (3 BHYTPILIHLOT OBEPXHI IIIIK);

2) pO3MOAUIITh 3IMKPAO PIBHOMIPHO IOCEPEAMHI MPEAMETHOrO CKJa i
H1JCYIIITh,

3) 3adapOyiiTe mpernapar, KamHyBIIM Ha Ma30K 1-2 kparii areroapceiny, i
BUTpUMaiiTe 15xB;

4) HakpuiiTe penapaT MOKPUBHUM CKEJBIIEM 1 32 JIOTIOMOTOX0 (PUTBTPYBAILHOTO
nanepy yCyHbT€ pelTKd OapBHHKA. JlochmipkeHHA mpenapary IMiJl MiKPOCKOIOM
MOYHITH 3 Majoro 30UTbIICHHS. 3HANIIOBIIN IUISHKY 3 BEJIMKOIO KUTBKICTIO KIIITHH,
NepeuIiTh 10 MaCIIHOI iIMepcii.

[Tinpaxyitte 100 inTepdaszuux spuep, BiAMIYAIOUN MPU IBOMY KiIBKICTh saep 13
CTaTeBUM XPOMAaTHHOM. BCTaHOBITH MPOILIEHT SAEp 31 CTAaTEeBHUM XPOMATHHOM.
Po3MimienHss smep Ha mpenapari Moke OyTH TakuM, IO CTAaT€BHA XpOMAaTHH
nepeOyBaTuMe 11032 TUIONIMHOIO TIOJST 30pYy, OYEBHIHO, IO I CTPYKTypa
BUSIBIISIETHCS Y SAPax HE YCiX KIIITHH.

3apucyilTe KIITHHH, Y AJIpax SKUX MPUCYTHIN CTaTeBUN XpOMATHH, 1 KIITUHH, Y
AKUX KOTO HEMA. Y BHCHOBKY ONUINITH MOP(OJIOTIYHI 0COOIUBOCTI 1 (PyHKITIOHATIbHE
3HAYEHHS CTAaTEBOI0 XPOMATHHY.
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3aBnannst 2. PosrimsHbre npu  BenukoMy 30utbmieHHI (90x) CBITIOBOTO
MIKPOCKOTIa TIiJl IMEpCIMHUM O00'€KTUBOM TOCTIHHUM MiKpompenapaT Mas3Ka KpoOBi
moauHU. BiamykaiTe B Moji 30py MIKpocKomna HEUTpOQUIbHI TPaHYJIOIUTH, IO
MalOTh CKJIaTHO-4YaCTOYKOBE SIIPO, Bif SKOTO BIAXOISATh BIAPOCTKH Yy BHIJISII
OapabaHHMX MaJIMYOK (AUB. AOAATOK 7). Y MPOTOKOJI 3apHCyiTe HEHTpOQiIbHHIMA
IPaHyJIOIUT 3 SIGPHUMHU BimpocTkamMu. Ha pucyHKy mosHaurte. a) sapo; O)
UTOIUIA3MY; B) SICPHUI BiIPOCTOK — OapabaHHy MaInuKy.

62



JlaTh BU3HAYEHHSI OKpPeMMX TEPMiHiB i MOHATb.

IIpenaranbHa

IarHOCTHKA -

CrarteBuit

XpPOMAaTHH -

ComaTtnuHi

KJIITAHU -

SAnpo -

Excnpec-

IarHOCTHKA -

I'eHeasioriyHui

METO]I -

BucHoBoK
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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
MIPAaBWJIBHOTO TPAKTYBaHHS €T10J10T1i 1 MpO(MUIAKTUKHU 1HBa31MHUX XBOPOO JIFOMHHU.

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

Xix po6otn

3aBaanns 1. Hemapasutuuni capkojoBi. Bi3bpMiTh MineTkoro 1 HAaHECITh Ha
MpeAMETHE CKJIO Kpalulio KynbTypu 3 amebamm. HakpuiiTe Kparuio MOKPUBHHUM
CKJIOM. Po3risHbTe mpemapaT IiJi MIKpOCKOIIOM CIOYaTKy Mpu 30uIblIeHH /X8,
notiMm — 7 x 40. 3HaliaiTh HaWOLIBIIUKA €K3eMIUIAp amMeOu 1 TPUIUBITECSA 10
ame0oimqHoi  dopMH  pyXy, XapakTepHoi J10003eBUM. AMeOM  MOBUIBHO
MePEeCyBaOThCs, 3MIHIOIOYN CBOIO (hopMy. [IpyM 1IbOMY BOHH yTBOPIOIOTH BHPOCTH
UTOIIa3MU — TiceBnonofii. [lpu goBromy croctepekeHHI MOXKHA TMOMITHTH, SIK
ameOu 3a JIOOMOTO0 TICEBIOTOIIN 3aXOIUTIOITh 1Ky. [lo3HauTe B poO0UOMY 30IIHTI
OynoBy ameou (puc. 1).

Puc. 1. Ameba mporeii:

3aBnanns 2. Jlusenrepiiina ame6a. Po3risHpTe 1 MO3HAYTE CXEMY KUTTEBOTO
UKJTY IU3CEHTEepiliHOT amebu (puc. 2).
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13-14 —

3apmannst 3. bymoBa Tpumanocomu. Ilo3naute OymOBY TpPHITAHOCOMH,
BIIMITUBIIM SIAPO, KIHETOIIACT, Oa3ajJibHE TIIbLIE, KIHETOCOMY, VHAYJIOOUY
MeMOpaHy, KryTuk (puc. 3).

Puc. 3. Tpunanocoma:
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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 TMAJWYKM — 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).

3aBaanna 5. Mopdororis TpuxoMoHaau. TpPUXOMOHAAM MalOTh OBAJIBHY
dbopMy Tina 3 MUIOMOAIOHUM BHPOCTOM Ha 3aJHBOMY KIHII, MyXHUPOHOIIOHE SAPO,
K€ PO3MINIYETHCS y IEPeTHROMY KiHIIlI Tija. biedapoHmnacTy, siki CKpy4eHo JeKaTh
MDK SAPOM 1 TIEPEAHIM KPAaEM Tijia 3 BUIBHUMH JKTYTUKAMH, K1 BIAXOASATH Bl HUX,
YHAYJIIOIYY MeMOpaHy, OIOPHHUM CTepKeHb — aKCOCTUIb Ta 1HIIl. [lo3naure OynoBy
KHIIEYHOI 1 TiXBOBOI TpuxoMoHaau (puc. 5).

Puc. 5.Pi3H1 BUaAM TpUXOMOHA/I!




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  (opmu  (Makpo- 1  MIiKpOTaMETOIUTH).
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—
11-16-
17—
18-
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20—
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22-24—
25—
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3aBganns / 3anoBHiITH Tabmuio «OCHOBHI 3aXBOPIOBAHHA, CIPUYMHEHI

HaUMPOCTIIIMU.
Taoauua 1
Hasga Cumnromn 30yaHuk IIpoginakruka
3aXBOPHOBaHHS

JlaTn BU3HAYEHHSI OKPEMUX TEPMIHIB i IOHATH.

[Tapaswur -

[ukn po3BUTKY -

MassapiiHui
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UIa3MOMIN -

Conna xBopoba -

[HIu30ronis -

CnoporoHis -

JIamOmii -

BucHoBoOK
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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.

Martepiagm i 00JagHAHHS. MIKPOCKOIH, MIKpOIpernapaTd, MaKpompenapary,
TaOJIHIII.

Xin podoru

3aBganns 1. Mopdororis 1 po3tuH ackapuaud. BuxopucToByrouu Tabmauiio,
MaJIOHKHA JabopaTtopHoi poOOTH, MaKpoIlpemnapaTd, pO3INISIHbTE MOPQOIOTIUHI
0COOMMBOCTI 1 30BHIIIHIO OyIOBY acKapuad, 3BEpHITb yBary Ha CTaTeBUU
aumopdizm, mosHaure ix (puc.l). PosrisHbTe TOnEpeuyHMWid 3pi3m uYepe3 Tillo
acKapua¥, IO3HAYMBINY BCi 11 BHyTpimHiI opranu (puc. 2). Po3rinsHbTe 0cOOIMBOCTI
nepebiry 3aXxBOpIOBaHb, 110 CHPUYMHIOIOTHCS JAHUM 30YIHUKOM.

Puc.1 JTronceka ackapuaa (Ascaris lumbricoides):
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3aBaannsa 2. Mopdororis roctpuka auTA40ro. BUKOpHUCTOBYIOUM TaOJIHUIIMO,
MaJIFOHKH J1ab0opaTOpHOI poOOTH Ta MiAPYYHHUKH, O3HAKOMTECS 3 OYJ0BOKO FOCTPHUKA
AUTSY0oro (caMKd 1 camiisd), IMO3HAYMBINM TpaBHY 1 crateBoi cuctemu (puc.3).
PosrissHbTe  0COOMMBOCTI TEpediry 3axXBOPIOBaHb, IO CIPUYUHIOIOTHCS JIaHHM
30y THUKOM.

Puc.3.Toctpuk mutsamii (Enterobius vermicularis):
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3aBgannss 3. Mopdosoris BOJIOCOTOJIOBIIS JIIOJACHKOTO. BukopucToByroun
TaOJUII0, MaJIOHKU JIabopaTopHOi poOOTH Ta TIAPYYHHKH, O3HAMOMTecs 13
3arajibHOK OY/JI0BOIO BOJIOCOTOJIOBIIS JIFOJCHKOTO (CaMKH 1 caMIisi), MO3HAYMBIIH iX
(puc.4). PosrmsHbTe OCOOJHMBOCTI Mepediry 3axBOPIOBaHb, IO CIPUYHHIOIOTHCS
JTaHUM 30y IHUKOM.

Puc. 4. BonocorosoBenp JIFOICEKUHA:
a —
6 —

3aBnanns 4. Mopdonoris Tpuxinenu. [lo3Hadre, BUKOPHUCTABIIN TaOJHITIO,
MaJTFOHKH J1a00paTopHOI poOOTH Ta MiAPYYHHMKH, CTATEBO3PUI TpuxiHenu (caMKy i
caMmIis), HEIHKaICyJIbhOBaHI 1 IHKAICyJbOBOHI M’ S30Bi TPUXIHENH, ITiJKPECIUBIIN
Karcylny OBaldbHOI (OPMHU 1, pO3MILIEHY B Hii CHIpaJbHO 3TOPHYTY JUYMHKY
tpuxinenn (puc. 5; 6). Po3rimsHbTe 0COOJMBOCTI Tepediry 3axBOpIOBaHb, IO
CIPUYUHIOIOTHCA JaHUMHU 30y THUKAMH.

— Puc.5. CrareBospini Tpuxinenu (Trichinella

spiralis):A —camka; b — camelrp.

P

I

Puc. 6. Tpuxinena (Trichinella spiralis):
A —
b —
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3aBgannss 5. Mopdororis  KpUBOTOJOBKM Ta  BYIPUIl  KHILIEYHOI.
BuxopucTtoByroun TaOiuMIll0, MaIIOHKH JabopaTopHOi poOOTH Ta MigPYYHHKH,
MO3HAYTE HA MAJIIOHKY padbaAuTONno 110Ny 1 PiaspenoaiOHy JUUYUHKHA KPUBOTOJIOBKH Ta
Byrpuili kuireuHoi (puc.7). Po3risHbTe 0COOJUBOCTI IMepediry 3axBOPIOBaHb, IO
CIPUYUHIOIOTHCS JaHUMH 30y THUKaMHU.

Puc.7. Jluunnku Byrpuiii kuieunoi (Strongyloide
stercoralis) xpuBoromosku (Ancylostoma
duodenale):

3aBaannst 6. 3amoBHITH TaOmUI0 «OCHOBHI 3aXBOPIOBAHHS CHPHYUHCHI
HEMAaTOJaMU».
Taoauna 1

Ha3zga Cumnromu IMapa3ur IMpoginaxkruka
3aXBOPHOBaHHS
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JlaTh BU3HAYEHHSI OKpPeMMX TEPMiHIiB i MOHSATb.

I'muctm -

Kyrunkyna -

EnTepobios -

JpakyHKyb03 -

Tpuxinena -

BHyTpilIHbOKTI THHHUN

napasur -

Ackapuna -

Hemaronm -
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BucHoBoOK
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JIABOPATOPHA POBOTA Ne 16

BUBYEHHSA NAPASUTUYHUX YWIEHUCTOHOI'UX

Mera: BMiTH po3mi3HaBaTH Ha Makpo- 1 MiKpompenaparax BHAOBY
MPUHAIECKHICTh CKOPIIOHIB, TABYKIB, KJIIIiB, BOIIEH, OJIOX, KOMapiB 1 MyX IS
HACTYIMHOI NPaBWJIBHOI I1HTEpHpeTalii €THOJNIOTii, MIarHOCTUKUA 1  MNPO(iIIaKTUKH
TPaHCMICUBHUX, IHPEKIIHHUX, 1HBa31HHUX 3aXBOPIOBAHb; BMITH HAJIaTH HEBIIKIAIHY
eIy MEANYHY JOITOMOTY.

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

Xix poooru

3aBaanns 1. Po3rsiHeTe 30BHIIIHIO OyaoBy ckopmioHa. OcoOnuBY yBary
3BEpHITh Ha PO3WICHOBAHICTh Tila, OCKUIBKM CaM€ 3a IIE€I0 O3HAKOI MOXKHA
BIJIPI3HUTH PAIU CKOPIIOHIB, TaBYKIB 1 KIIIIIB MIX c00010. Tis10 ckopmioHa AIIUThCS
HA! TOJIOBOTPYIM 1 CKJIAJHO PO3WICHOBAHWM 4YEpEeBHUU BIAAUI. 3HaWIITh Ha
OCTaHHBOMY WJIEHHUKY 33JHBOTO YEpEeBLs aMIyJONOAIOHEHE PO3LIUPEHHS, B SIKOMY
po3MillleHa OTpyHHA 3ajl03a 1 TOJIKOMOAIOHE 3aKiHYCHHs, MPOHU3aHE IMPOTOKOIO
3ano3u. Hamammoiite Tijioa CKOpIioHa, BKaXKITh O3HAKU OYJIOBH, SIKI XapaKTEpU3YyIOTh
Horo sK OXHOro i3 MPEACTaBHHKIB MaBykomoaioHux (puc.l.). O3HaiiomTech 3
OTPpYHHHUMU BUJIAMH CKOPITIOHIB.

5

" Puc. 1.CxoprioH:
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3aBaanHs 2. Po3rasHbTe 32 JOMOMOTOI0 YA HATYPaJIbHUI MIpenapar MaByKiB:
TapaHTyJa, KapaKypTa i XpeCTOBHKA. 3BEPHITh yBary Ha BiAALIH Tiia (rOJOBOrPYIH i
YyepeBlie), XeNIepH 1 Meaunaiblii, BHYTPIIIHIO OyI0BY, BUIJIAI 3 YEPEBHOIO OOKY
MaByKa-XpECTOBUKA, TIO3HAYTE 1X Ha MamoHKy (puc.2.) O3HailoMTech 3 OTPYHHUMHU
BUJIaMH TIaBYKIB.

. o

3aBaannsa 3. 3a qomomorow Jiynu i mpu 30iUmbmieHHI Mikpockoma (7x8)
PO3TJISTHBTE 30BHINIHIO OynoBYy KiiniiB. [lo3HauTe cTanii po3BUTKY KIIIIIB: JUYUHKY,
HiMy, imMaro (puc. 3). O3HaliOMTECH 13 3aXBOPIOBAHHSMHU, 110 MIEPEHOCSTH KJIIIII.
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Puc.3. Craaii po3BUTKY
KJTIIIB:

3aBnanns 4. [Tpu 30iabiienHi (7x8) po3riissHbTE 1 MO3HAYTE 30BHILIHIO OYIOBY
KOpOCTSIHOTO CcBepOyHa (puc. 4). O3HaWOMTeCh i3 3aXBOPIOBAHHSM, IO BUKIIHMKAE
KOPOCTSIHUI CBEpOYH.

Puc.4. Kopocrsinuii cBepOyH (BUTIISAL 3
4epeBHOT0 OOKY):

3aBaanHsa 5. PosrmsHbTe mpemapar i pucyHOK oaekHoi Bomr. Timo y Hei
CIUTIOLICHE B JIOP30BEHTPAILHOMY HANPSMKY 1 CKJIalaeTbcs 3 TOJIOBH, TpyAeH i
yepeBid. Kpuna BifcyTHi. Tpu nmapu KiHIIIBOK 030poe€Hi Kirtukamu. Beepenusi Tina
BUJTHO TaTy3HUCTI TpaxeilHi TpyOOUKH, SKi MOYUHAIOThCS cTUrMaMu. Komtodo-cucHuii
POTOBHI amapar y CTaHi CIIOKOIO CKPUTHI BCEpEIUHI TOJIOBH, @ B MOMEHT YKOJIy BiH
BUCTYTAa€ yepe3 poToBuil oTBip. OpexkHa Bola Ouiblia BijJf TOJIOBHOI, CBITIO-CIPOTO
abo OuTyBaTOTO KOJIBOPY, HE Ma€ MITMEHTHUX IUISIM Ha Ookax. Bupizku Mix
YICHHKAMU YEpEeBIlsl MEHII TIUOOKI, CSDKKM TOHII 1 JIOBIIN, HIK Y TOJOBHOI BOIII.
[To3Haute wactuHM Tina oxexkHOi Bomri (puc. 5). O3HaiOMTECh 13 3aXBOPIOBAHHSIM,
1110 BUKJIMKA€ TOJIOBHA BOIIA.
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3aBananHs 6. Po3risHbTe mpemapaTr 1 pUCYHOK PO3BUTKY JIFOJCHKOT OJOXH.
3BepHITH yBary Ha jopocity (opmy (iMaro), o Mae CIUTIOIIEeHEe 3 OOKIB TiO, SKE
CKJIQJa€ThCsA 3 TOJIOBH, TIpylaed 1 dYepeBls, TPhOX Iap KIHIIBOK, (HaiOiabIie
pO3BUHEHI 3aHI cTprOaabHI KiHIIBKK). binst 8-ro cermMenTa 4yepeBls pO3MIICHHI
opraH 4yTrrs OJIOXM — TMrygid y BUIJAAI  OKPYIVIOl  IUIACTUHKHA 3
BOJIOCHHKaMU.O3HAHOMHTHCH 13 PO3BUTKOM 1 OYZIOBOIO JIFOACHKOI OJIOXH, MO3HAYUTH
OCHOBHI Ti yacTuHM Tifa (puc. 6). O3HaMOMTECH 13 3aXBOPIOBAHHAM, [0 BHUKIIMKAE
JFOIChKa BOIIIA.

Puc. 6.Po3BUTOK MHOICHKOT OJIOXH

S — 10 -
6 — 11 -
7 - 12 -
8 — 13 -
9 - 14—
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3aBganns 6. 3amoBHITH Tabmuuo 1 <« OTpyiiHI TOPEICTABHUKUA THILY
YsIeHUCTOHOT1» .
Taoauua 1
OTpyiiHi peACTaBHUKYU TUITY YIIEHHCTOHOT]

OTpyiini Cumnromu IHepma gronomora
YieHUCTOHOTI

3aBaannsa /. 3anoBHITH TaOmumo 2 «3axBOPIOBaHHS, CIPUYMHEHI
npeACTaBHUKAMH TUITY UIEeHUCTOHOT1».
Taoauuga 2

3axBOpPIOBaHHS, CIIPUYMHEH] MTPEICTABHUKAMU TUITY UIE€HUCTOHOT1

Hasga Cumnromn Komaxa - IIpoginakruka
3aXBOPHOBaHHS MEePeHOCHUK




JlaTn BU3HAYEHHSI OKPEMUX TEPMIHIB i IOHATH.

YIeHUCTOHOT -

X000TOK -

OTpyiiHi 3251034 -

JIluyneKa -

Ko -

PoroBuit amapar -

Metamopdo3 -

[Tequkynpo3 -
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BucHoBoOK
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SMICT

MeToau4Hi mopau 10 J1abopaTOPHUX 3aHSThH

Jlabopatopna  pobGora  Nel. OsnaiiomyieHHS 3  METOJAMH
MiKpockonyBaHHs. [IpaBuia poGOTH 3 MIKPOCKOIIOM

JlaGopatopna pob6ora No2. BupueHHs Oym0BH IPOKaApIOTHYHOI Ta
€YKap10THYHOI KIITUHU

JlaGopatopHa po6ota Ne3. BuBueHHs Oy10BH KJIITUHHUX OpTraHe
JIabopatopna pobotra Ned. OsznaitomnenHs 3 ¢opmamMu OakTepiil.
BurorosnenHst MikpoO10J0TIYHIX MpenapaTiB

JlaGopatopHa poGotra Ne5. BuBueHHs mpollecy MHOAUTY KIITHHH.
Mito3. Meiio3

JlaGopatopna po6ota Ne6. Ananiz Mikpodaopu NoBITPs

JlaGopatopna  po6ora  Ne/-8. JlocmipkeHHS — OakTepiasibHOI
3a0pyMHEHOCTI ASSKUX YaCTHH TiJIa JTIOJUHU

JlaGopatopna po6ota Ne9. Ananiz mikpodaopu Boau

Jlabopatopna po6ota NelO. BuBuUeHHs OymoBH XPOMOCOM.
Bu3sHaueHHs KapioTHITy JIIOIUHHU.

JlaGopatopna poGora Nell. O3nHaliomieHHS 3 TI'€HETUYHUMH
3axBoproBaHHAMU. CKIIaJJaHHs TEHEATOTIYHOTO JIepeBa

JlaGopatopna po6ota Nel2. Po3B’ s3yBaHHs 3a/1a4 Ha TEHETHUKY CTaTi
Jlabopatopuna po6ora Nel3. Busnauenns Ttinenp bappa meromom
EKCTIpeC A1arHOCTUKH

JlaGopatopHa po6ota Nel4. BuBueHHS apa3suTUIHUX OTHOKJIITHHHUX

JlabopaTtopua po6ota Nel5. BuBdueHHs mapasuTHIHUX YEPBIB

JlaGopatopHa po6ota Nel6. BuBueHHS mapa3sUTUYHUX YJIEHUCTOHOTMX



