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IMPEJVCJIOBUE

CnpaBouHble MaTepuaibl K JIAOOPATOPHBIM 3aHSTUSIM 1O JUCHUILIAHE
«lluTonorus W TUCTOJIOTHS» WMEIOT IIEbI0 JaTh OyAyIIMM IeJaroram
npeacTaBieHue o0 O0mMX U crneuu@uUeckux OCOOEHHOCTSIX CTPOEHHUS
AYKAPUOTUYECKUX M TMPOKAPUOTHUYECKUX KIETOK, 3aKOHOMEPHOCTSIX HX
GYHKIIMOHUPOBAHUS, BOCITPOU3BEIACHUS U THOEIM KaK AJIEMEHTAPHBIX KUBBIX
CUCTEM, a TaK)K€ 3aKOHOMEPHOCTEW pa3BUTHS, CTPOCHHUS, GYHKIIMOHUPOBAHUS U
HBOJIIOIMU TKaHEH JKUBBIX OPraHU3MOB. 3ajiayedl J1a0OpPATOPHBIX 3aAHITHMA
SBIISIETCS OOy4YEHHE CTYIEHTOB METOAAM IIUTOJOTUYECKUX HCCIICIOBAHU) U
3aKpEIICHHE 3HAHUM, MOJYYEHHBIX W3 JIEKHUOHHOIO Kypca M B IpOoLecee
CaMOCTOSATEIbHON paOOTHI.

B cBs13u ¢ 3TUM B M31aHUU COCPEIOTOUEHBI CBEICHUSI O MUKPOCKOITHHMECKOMN
TEXHUKE M METOJMKE TMPUTOTOBJICHUSA TIpenapaToB i IUTOJIOTHMYECKUX
UCCIIEIOBAaHUM, OCHOBaX KJIETOYHON TEOPUU U CTPOEHUSA NMPOKAPUOTHUUECKUX U
YKapUOTUYECKUX KIIETOK, OOIIMX MPHUHIMMNAX CTPYKTYpPHO-(QYHKIIMOHAIHLHOM
OpraHu3allid  IUIa3MOJIEMMbl M OpraHeil  KJIETKUw(OJHOMeMOpaHHbIE,
IByxMeMOpaHHble, O€3MEMOpaHHBIE U IIUTOCKENET N, ¢ MPOU3BOJAHBIMU),
MEXaHU3MEe KIJIETOYHOro JeneHus, auddepeHiuani, W’ naTojJorud KIeToK, a
TaK)Ke€ O CTPOCHHHM U (YHKIUSIX IMUTEIUATBHBIX TKaHEH, TKaHel BHYTpEHHEM
Cpelbl, MBIIIIEYHOM Y HEPBHOW TKAHEM.

PaGora crTyneHTOB Ha J1a00OpaTOPHbDX 3aHATHSIX  3aKIOYAaeTCs B
CaMOCTOSITEJIbHOM M3yYE€HUU MHUKPOCKOIUYECKUX MPENapaToB U AJIEKTPOHOTPAMM
¢ 00s3arenbHON 3aprCcOBKOM. TONBKQ, AeTalbHbBI UX Pa300p MO3BOJSET MOHATH
CJIO)KHOCTh CTPOCHHUSI KJIETOK, YCBOMTByM 3allOMHUTH TOT OOTaThlii mMaTepuan,
KOTOPBIM HAKOMWJIa COBPEMEHHAS , IIUTOJIOTHS, COCTAaBIISAIONIAs BMECTE C
TUCTOJIOTHEH, OSMOPHOJIOTUGH M TEHETHUKONW (PyHIaMEHT CrenuaabHOTo
TEOpEeTUYECKOro oOpa3oBaHMsy Ouosnora. Takxke M1 CaMOCTOSATEIbHOU
MOJITOTOBKHU CTYACHTOB K/ KaX/OMYy 3aHSTHIO B Hayaje COOTBETCTBYIOIIECH TEMBI
MPUBEJICHBl BOMPQCHI Wi CcamMoNoAroToBKH. KOHTpOJIb 3HAaHUN CTYJEHTOB
OCYIIECTBJISICTCS. IyTEM MHUCbMEHHOTO BBITIOJHEHUS KOHTPOJBHBIX pabOT H
YCTHOTO cOOeEeA0BAHMS C MPENOAaBaTEIEM M0 KaXI0H TEME.

JlanKbie ‘cIpaBOYHBICE MaTEpHANIBI pPa3pabOTaHbl COTJIACHO YYEOHOMY
mwia"Hy /Beicmiero oobpazoBanmss YO MITIY wumenn MW. Il llamskunra
yrBepkiienHoro 12.07.2013, peructpaunonusiii Ne 182 (m/0), Ne 183 (3/0)
u No\ 73 mpenHazHaueHbl Il CTYJICHTOB, 00YYAIOIIUXCS 0 CHEIUaTbHOCTIM
1=81,01 01-02 buosorus (Hay4uHo-nienaroruueckas aestenbHocts) u 1-02 04 01
buonorus u xumus.

Pa3paGoTanHble cHpaBoYHbIe MaTepHaJbl TMO3BOJAT CTyJeHTAM
npuoopecmu 3HAHUA O

— TPUHIHIAX  CTPYKTYPHO-(OYHKIIMOHAJTBLHOM  OpraHU3alMd  KJIIETOK
YKUBOTHBIX U PACTCHUM;

— 3aKOHOMEPHOCTSIX Mpoiudepanu KIETOK, UX JEJIEHUs MyTeM MHUTO03a U
Meio3a, a TakXKe HX TEeHETHYECKH JACTEPMUHUPOBAHHOW (PU3NOIOTUYECKOM
rudeny myTeM arnomnTo3a;



— CBOMCTBaxX CTBOJIOBBIX KJIETOK W 3aKOHOMEPHOCTSX (HYHKIIMOHAIHHOU
CHelUaln3aliyd MOPOXKIAEMbIX UMHU KJIETOYHBIX KJIOHOB MHpu (HOPMHPOBAHUU
TKaHEW 1 OpPraHoB;

— knaccuukauuu U MOpGhOPU3MOIIOTHH OCHOBHBIX TKAaHEW JKMBOTHBIX
1 4eJIOBEKa, 3aKOHOMEPHOCTH UX THCTOT€HE3a U pereHepaIim;

npuoopecmu ymenus:

— HacTpaumBaTh CBETOBOM MHUKPOCKON M HCCIEI0BATH C €ro IMOMONIBIO
TOTOBBIEC IIUTOJIOTMYECKUE U TUCTOJIOTUYECKHUE TTpenapaThl;

— UW3rOTaBIIMBaTh TMpenaparbl PACTUTEIBHBIX M  JKUBOTHBIX  KJIETOK
U TIPOBOAUTH UX IIUTOJIOTMYECKOE UCCIICIOBAHNUE;

— UJAEHTU(PUIIMPOBATh THUCTOJIOTUYECKUE TMpernapaTtbl OCHOBHBIX “WTHIIOB
TKaHeH U JIeJaTh UX 3apUCOBKHU;

0671a0emb HAGLIKAMU:

— paboTBI CO CBETOBBIM MUKPOCKOIIOM;

— (¢uKcal U OKpacKH MperapaTos;

— BU3YaJIU3allUU KJIETOYHBIX OpTaHeIll.



IMPUMEPHBIA TEMATUUYECKUM IVIAH
crermanpaoct 1-02 04 01 buojorua u xumusa

Ha3Banmue pa3nesion KoanuectBo
ay/INTOPHBIX
4acoB
JIeK. J1ab.

BBeagenue 4 4
VcTopusi BO3HUKHOBEHUS M Pa3BUTHS LIMTOJIOTUU U TUCTOJIOTUU 2 —
MeTo1bl uccae0BaHui KIeTKU. Mukpockonus 2
Mukpockonuueckas TEXHHKA. Meronuku [IPUTOTOBJICHUS 2
MpenapaToB JUIsl HUTOJIOTMYECKUX UCCIeI0BaHUMN
OcHOBBI KJIETOYHOU TEOPUU. OcoGenHoctu CTPOCHUS 2
MTPOKAPUOTHYECKUX M DYKAPUOTHICCKHUX KICTOK
IuTonorus 18 20
buonornueckre MmeMOpaHbI 2
OO0mue npUHLOUIB CTPYKTYPHO-(QYHKIMOHAIBHOW OpraHU3aluu 2
TJ1a3MOJIEMMBIDYKAPHOTHYECKON KIIETKU
OpHoMeMOpaHHbIe KOMIIOHEHTHI KJIETKH 2
CTpyKTypHO-(YHKIMOHATBHBIE OCOOCHHOCTH  OJHOMEMOpaHHBIX 2
OpraHesul KJIEeTKU
JIByxMeMOpaHHbIe OpraHOU/IbI 2
CTpyKTypHO-QYHKIIMOHATBHBIE OCOOCHHOCTH , MUTOXOHJAPHH U 2
TTACTH]T
Pubocomsbl 1 6GrocuHTE3 Oenka 2 2
[uTockener 2
CTpyKkTypHO-()YHKIIMOHATBHBIE OCOOCHHOECTH JIUTOCKENETa M €ro 2
MIPOM3BOIHBIX. BKITIOYEHMSI KIETKH
Kinerounoe snpo 2 2
KireTouHBIN IIMKII, MUTO3 M allOIITO3 2
MexaHu3M KJIETOYHOTO AeTECHUS 4
BocnpounsBoacTso kieTok. Meno3s 2
Jubdepennmanms 1 maToAOT s KIETOK 2 4
I'mcrosorus 14 12
YdyeHne 0 TKaHsAX,, OBOJIONMS M OO0IIHMe MPUHIMIBI OpTaHU3aIHH 2 —
TKaHeu
OnurenuambHble TKaH! 2 2
CoequHHTENbHLIE TKAHU 2 2
Kpos munmda 2 2
XpsiiligBasi - KOCTHAsI TKaHU 2 2
MeplreuHbIe TKAaHU 2 2
HeépBHas Tkanb 2 2
Bcero: 36 36




IMPUMEPHBIA TEMATUUYECKHUM ILUIAH

crenpanbHOCTH 1-31 01 01-02 buosiorusi (Hay4HO-neIaroruyeckas J1esiTeJIbHOCTD)

Ha3Banue pasaesnoB

KoanuecTtBoO

AYAUTOPHBLIX YaC0B

JICK. J1a0.
BBeaenne 6 2
VicTopusi BOSHUKHOBEHUS M Pa3BUTHS LUTOJIOTUU U TMCTOJIOTUH 2 —
Meroap! ucciaen0BaHui KIeTKH. MUKpOoCKonus 4
Mukpockonuueckass ~ TeXHUKA.  METOAMKM  IPUIOTOBIICHMS 2
IpernapaToB Ui  LUUTOJIOTMYECKMX  HucclenoBaHuid  OCHOBBI
KJIeTOYHOU Teopuu. OCOOEHHOCTH CTPOEHUS MPOKAPUOTUUYECKUX U
9YKAPHUOTHYECKUX KIIETOK
IuTonorus 24 16
buonornueckre memOpaHbI 4
OOmuie TPUHIMIBI CTPYKTYPHO-(DYHKIIMOHAIBHOW OpTraHU3aIiu 2
TUIa3MOJIEMMBI DYKaPHOTHYECKOM KICTKH
OnHoMeMOpaHHbIE KOMIIOHEHTHI KIETKH 2
CTpyKTypHO-(QYHKLIHOHAIbHbIE OCOOEHHOCTH OJHOMeMOpalHbIX 2
OpraHeJl1 KJIETKH
JIByxMeMOpaHHbIe OpraHOU/IbI 2
CTpyKkTypHO-(QYHKIMOHATBHBIE OCOOCHHOCTH MHUTOXQHAPUH U 2
TUTACTH]T
Pubocomel 1 6GrocuHTE3 O€nKa 2 2
[{uTockenmer 2
CTpyKTypHO-(YHKINOHATIbHBIE OCOOGHHOGTH HHUTOCKENeTa U €ro 2
IPOU3BOIHBIX. BKIIIOUEHHS KIETKH
Knerounoe snpo 2 2
KireTouHBIN IIMKII, MUTO3 M allOIITO3 2
MexaHU3M KJIETOYHOTO JICTCHUS 2
BocnpounsBoacTso kieTok. Menes 4 —
Juddepenunarus u naTofQIUHKIETOK 4 2
I'mcronorus 18 12
VYdyeHrne o TKaHAXwIBOMIONUS M OOIIME NMPUHIUIBI OpraHU3aluu 4 —
TKaHeu
OnurenuanbHble TKaHU 2 2
Coenub#TenbHBIC TKAHU 2 2
Kpopb nuiumda 4 2
XpsliteBasi w’KOCTHasi TKaHU 2 2
MBueuHbIe TKAHU 2 2
Hepsnas Tkanb 2 2
Bcero: 48 30




TEXHUKA BE3O0ITACHOCTH

[Ipu BbINOIHEHUH J1TaOOPATOPHBIX PabOT HEOOXOJUMO HEYKOCHUTENIBHO
coOmoaTh mpaBwia O€30MacHOrO OOpalleHusT € KHUCIOTaMH, IeJo4YaMmu,
JIETKOBOCIUIAMEHSIOIUMUCS KUJKOCTAMU (CUpTamMu, 3pUpoM), 1adopaTopHOi
CTEKJISIHHOM MOCYJI0W (IIpeIMETHBIMU M MOKPOBHBIMM CTEKJIAMHU, MPOOUpPKaMHU,
MUIETKAMU ), KOJTIOIMMUMHU U PEKYILIMMU HHCTPYMEHTAMHU.

[Tpu paGoTe ¢ MHKPOCKOIIOM C OCBETUTENIEM CIEAYyeT COOJII0/IaThMEpHhi
0€30MacHOCTH, COOTBETCTBYIOIIME MEpaM, MPUHUMAEMBIM IPU SKCIUTYATAHNUN
AJIEKTPOYCTAHOBOK C HampspkeHuem a0 1000 B.

BHUMAHMUE! 3ameny naMibl B OCBETUTEIE MUKPOCKOIIA [TPON3BOAUTH
IIpU  OTKIFOYEHHOM OT CETH WCTOYHHMKE TMTAaHUS WA, MHUKDPOCKOIIE.
Bo u3bexanue oxora KOXXM PyK O KOJIOY JaMITbl WM KOHTAKTHBIE IJIACTHHBI
naTpoHa 3aMeHy JIaMIIbl CJEeAyeT MPOU3BOAUTh uep€3w.[5—20 mun mocne
HIEpErOpaHus JIAMIIBI.

3aMeHy IJIaBKOM BCTaBKU (MPEAOXpaHUTENst), B® OCBETUTENE CIEAYET
IIPOU3BOJNTH IIPU OTKJIFOYEHHOM OT ceTH MuKpockeme. IIpu 3ameHe miuaBKou
BCTaBKM YCTAaHABJIMBATh TOJBKO Ty IJABKYIO BCTABKY, KOTOpas YyKa3aHa
B [1aCIIOPTE€ MUKPOCKOIIA.

[locne oxoHuaHUs PabOTHI MHUKPOEKONA C OCBETUTEIEM HEOOXOIUMO
OTKJIFOYUTh UICTOYHUK MUTAHUS UM MUKPOCKOI OT CETH.

He pexomenmyercss ocTaBiiib /0€3 NpPHUCMOTpa BKJIIOYEHHBIM B CETh
VMCTOYHHUK MUTAHUS WIH MUKPOCKOII.



JlabopaTopHasi padora Ne 1

MMKPOCKOITMYECKASI TEXHUKA.
METOJUKH MMPUTOTOBJEHUS IPEMAPATOB
JUISI U TOJIOTMYECKUX UCCJIEJOBAHUM

enan 3ansaTHs

W3yunTh yCTpOWCTBO M NPUHLUIBI PabOThl OCHOBHBIX BHJOB CBETOBBIX
U DJIEKTPOHHBIX MUKPOCKOIIOB.

OcBoUTh HACTPOWKY CBETOBOIO MMKPOCKOIA M METOAUKY MHKPOCKOIMPOBAHMS
[IpenapaToB.

Bonpocs! n 3axanus 1Jisi caMONIOATOTOBKH

HcTopust MUKpOCKoIa.
VY CTpOICTBO CBETOBOIO MUKPOCKOIIA.
OcCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKN MUKPOCKOIIA.
Buzpl cBeTOBON MUKPOCKONMHU U 00JaCTh UX UCIOJIb30BAHMS!
Bupl 251eKTpOHHON MUKPOCKOITUH U 00JIACTh WX MCHOH30BAHNUS
Oco0eHHOCTH TPUTOTOBJIEHUS MPENapaToB.
MeTto/1bl OKpalI¥BaHUs TUCTOJIOTMYECKUX HperiapaTos.

NoabkowdE

OolopynoBanue 1 MaTepuasbl: JEMOHCPPALIMOHHBIE MUKPOIIPENapaThl, MUKPOCKOIIBI
«MUKME/I-1».

N3YUYEHUE YCTPOHUCTBA CBETOBOI'O MUKPOCKOIIA

OcCHOBHBIM TIPUOOPOM, KOTOPBIA HWCIONB3YIOT CTYACHTHI HA 3aHATHUSX, SBISETCS
cBeTOBOM MHUKpOcKon. OH MO3BOSISIET, MOTYYUTh YBEIMUYEHHOE U OOpaTHOE H300paKeHUS
o0BekTa. B MUKpoCcKoIe pa3nu4aiT OTITHYECKYI0 U MEXaHUYECKYIO YacTH.

OnTuyeckasi 4acTh. DTa)4acTh BKIIOYAET B ce0s OOBEKTHBBI, YCTAHABIMBAEMBIE B
THE3/1a PEBOJIbBEPHOIO YCTPOHCTBA TyOyca, OKYJsIp, pAcloOJOXKEHHBIM B TyOyce, H
OCBETUTEIIbHOE YETpPOWcTBO. OOBEKTHB — CIOXKHAs cucTemMa JuH3. Yalle HCIonb3yloT
00bekTuBBl 8X£20X, 40X, 90X, 100x. I[To ocoOeHHOCTSIM HCIOIH30BAHUS H KOHCTPYKIIUU
00BeKTUBHI dloapagaenstor Ha cyxue (8X, 20X, 40X) u ummepcuonusie (90X, 100x). IIpu
pabote ¢ CyxXuMH’~ OObEKTHBAMH MEXAYy (PpPOHTAIBbHON IHH30M OOBEKTHBA U CTEKIOM
npemnapata HaxoauTcs Bo3ayx. [lpm paboTe ¢ MMMEPCHOHHBIMH OOBEKTHBAMH B 3TOT
MIPOMENEYTOK-TIOMEIIAI0T UMMEPCHOHHYIO CPEIy, YTO IMO3BOJSET UCKIIOUUTH MPETOMIICHUS
Ay€el \cBeTa mpu HMX BBIXOJE M3 CTEKJa Mmpenapara. B kauecTBe MMMEpPCHOHHBIX CpPEJ
UCIOJB3YIOT BOLY (711 OOBEKTHUBOB, MMEIOLIMX Ha Kopryce MapkupoBky BU u Gemyro
MOJIOCY) WJIM HMMMEPCHOHHOE Macio (I OOBEKTHBOB ¢ MapkupoBkoit MU wu uepHoii
nonocoit). [lo kadecTBy IWMH3 OOBEKTHBBI JENATCS HA amMoOXpPOMAaThl, axpoMaThl U
TUTAHOXPOMATHL. AXpOMAaThl OTKOPPEKTUPOBAHBI ISl JKENTO-3€JIEHOM YacTH CIEKTpa,
amoxXpoMaThl — TakKkKe M JJs KpPacHO-(PHUOJETOBON dYacTH crekTpa. [limanoxpoMarsl — 3TO
axpomarbl, HCHpaBJICHHbIE B OTHOIIEHUWU cdepuueckoil abeppallM M MO3BOJSIOLINE
noJryyaTh 0oJiee MI0CKOoe MoJie 3PEHHUSL.



OCHOBHOI TEXHMYECKOW XapaKTePUCTUKON OOBEKTUBA SIBISIETCS pa3peuiaruias
CnOCOOHOCM®b, T. €. HAUMEHBIIIEE PACCTOSHHUE, HA KOTOPOM JBE OJIMKaWIllie TOUYKU
00BEKTHUBA BOCIPUHUMAIOTCS pa3/ieIbHO. B CBETOBOM MHUKPOCKOIIE OHO OMpEIesieTCs
B OCHOBHOM JJIMHOM CBETOBOM BOJIHBI U COOTBETCTBYET TPETHEM €€ YACTH.

Pa3pemarornias cnoco6HOCTh onpenensercs 1no Gopmyie:

E = XI/A,
rae X — JUIMHA BOJIHBI CBETA;
A — HyMepuyeckast aneprypa 0ObeKTUBa.
Hymepuueckoil anepTypoil Ha3bIBalOT IPOM3BEICHHUE I0Ka3aTelsd IpeAOMICHUs
CpeZbl Ha CHHYC TTOJIOBUHBI OTBEPCTHOTO yTJia OOBEKTHBA:
A = nxsina,
r7ie N — IoKa3aTellb MPEJIOMIICHUS CPEJIBL;
a — MOJIOBUHA OTBECHOTO yTJa.

Ilo 3HAYEHUIO anepTypsl 00BEKTUBBI JEJATCS Ha ciabble
¢ aneprypoi ot 0,02 no 0,25, cpennue ot 0,30 go 0,65 u cunbasie oT 0,70 1o 1,60. Okymnsp
YBEJIMYUBAET U300pakeHue, JaHHOe 00beKTHBOM. Yallle BCERO MPUMEHSIOT OKYJISPHI 5X, 7X,
10x.

Oxynsp COCTOMT M3 BEpPXHEW — TNA3HOM JHMHBBI M HUXHEH — coOupareIbHOM.
Ha3nauenue coOuparenbHON JHH3BI — COOMPATH Jy4H, DPACXOISIIMECs OT OOBEKTHBA,
a IJ1a3HOM JIMH3BI — YBETUUMUBATh U300paxkeHNE, \€(HOpMHIPOBAaHHOE OOBEKTUBOM.

C onTHuecKoil 4acThIO CBA3aHO OC8emumenvHoe ycmpolcmeo, KOTOPOE BKIIIOYAET
B ce0s, oceemumens; 3epkano (C OAHON CITOPOHBI BOTHYTOE, KOTOPOE HCIOIB3YIOT HpHU
UCTOYHUKE CBETA, PACCEUBAIOIEM JIyUH,'d C JIpYrod — IJIOCKOE, KOTOPOE MPUMEHSIOT MpHU
paboTe ¢ OCBETUTENSIMH); KOHOEHCOpP, C TIOMOIIBI0 KOTOPOTO MY4YOK CBeTa (POKYCHUpPYETCs Ha
Ipernapare; upucogyio ouaghpazmy, BMOHTUPOBAHHYIO B KOHJIEHCOP JUIsl U3BMEHEHHUS CTEIIEHU
OCBEILIEHHOCTH IpenapaTa. (& IQMOIIBI0 3€pKaja Iy4OK CBETa IOCBUIAETCS B KOHJIEHCOP
U uepe3 Hero Ha npenapart (TpU W3ydyeHHH Ipernapara B IPOXO/ISIIEM CBETE).

Mexanuyeckags  yacrtb.  OmnrTuyeckas  4acTb ~ MHKPOCKOIIA  COEIMHEHA
C MEXaHWUYECKUMU JdeTsiMu. K HUM OTHOCST: wimamug, K0J10HKy C MUKPO- 1 MAaKpOBUHTaMHU
(kpemanbepa); myeyc.

YBéanuenue, mnojgy4aemMoe B MHKPOCKONE, OIPEIEISIOT  IPOU3BEACHUEM
YBEIMYCHUS 0OBEKTHBA Ha yBelIHueHUe okyisipa. Eciu Mukpockon ocHaiieH OMHOKYISpHON
HacaJKei, ©ro yBeIMYEHHWE DPABHO NPOM3BEACHUIO YBEIMUYEHUH OOBEKTHBA, OKyJsIpa W
OUHOKYISIPHON HACAKHU.

Haubonee pacnpocTpaneHHble B Hamedl cTpaHe MuKpockonbl Tuna «MBHy,
«buonam», (MUKME/]» nator ysenuuenue 1o 2000 pas.

3ananust

1. O3nakomsbTech ¢ ycrpoiictBoM Mukpockona «MUKME/I-1». Ykaxure u Ha30BUTE
ero OCHOBHbIe 4yacTu. JlaiiTe ompeneneHue paspemaromeid CIocOOHOCTH MHUKPOCKOMA.
3anonuute Tabnuiy 1.1, OTMETUB B Hel OCHOBHBIE BUJAbI MHUKPOCKOIHH, PA3HOBUIAHOCTU
MHUKPOCKOIIOB; KPaTKO chopMyIupyiite 001acTi UX UCIOIb30BaHMUA.



Yempoiicmeo mukpockona
OO0muii B MUKPOCKOIOB C Pa3IMYHBIMH OCBETUTEISIMU M BU3YaJbHBIMH HacaJlKaMH
npejacTaBieH Ha pucyHke 1.1.

1 — oxymsiper; 2 — OMHOKYJISIpHAS HAacaaKa; 3 —peBJIBBEPHOE
YCTPOHCTBO; 4 — 00BEKTUB; 5 — IPEAMETHBIN CTOIMK; 6% KOHAEHCOD; 7 — 3epKalio;
8 — pyKosiTKa ImepeMenieHns KPOHIITEeHHAa KOHACHCOPA; 9 % PYKOATKAa TOHKOH (POKYCHPOBKH;
10 — pykosiTka rpy6oit pokycupoBky; 1 h— T1ydyconepxareins;
12 — BUHT 17151 KpeIUIEHUS HACAIKH
Pucynok 1.1. —- Mukpockon ¢ OHHOKYJISIPHON HACAIKON U 3€PKAJIOM B KayecTBe

ocBeTHTEJIS
Tabmuna 1.1. — OG0OmEHHAsS XapaKTEPUCEUKA, OCHOBHBIX PAa3HOBHIHOCTEH MHUKPOCKOINOB
U 00J1acTeld MX MPUMEHEHHUS B IIUTOJIOTHH

ObaacTn
Bua Mukpockonuun Pa3HOBHIHOCTH MHKPOCKONOB
HCTOJIb30BAHUSA
CseroBas
OneKTpoHHas

2. OcBoiiTe, npaBuwia pabotel Ha  Mukpockone «MUKME/-1»  nyrém
MUKPOCKOTTUPOBAHUS OKpAILIEHHOTO Ma3ka KpOBU YeJI0BeKa
C MCIIOJIb30BAHNEM0O0BEKTHBOB 9%, 90X mmm 100x.

JleMOHCTPAIMOHHBIN TpernapaT KpOBUM YEIOBEKa, OKpAICHHBbIM 1o PoMaHOBCKOMY-
['uM3a,paccMOTpUTE 10T MUKPOCKOIIOM CHaudaia ¢ 00beKTHBOM 9X. OCHOBHYIO Maccy KJIETOK
B TOJIe 3PEHUs] COCTABJIIOT SPUTPOLUTHI — KpacHble KPOBSHBIE TeNblla, OKpAalICHHbIE
H03MHOMW,B~pO30BbIi 1BET. B 3HAUMTENILHO MEHBIIEM KOJIMYECTBE BCTpPEHAIOTCS Ooiiee
KPYITHBIC “KJIETKH, OKpalleHHble B (DMOJETOBBIA M PO30BO-(PHOJIETOBBIM IBET. JTO Oeinble
KPOBSIHbIC KJIETKH — JIEHKOIUTHI, JIUMQOLUUTHEI W MOHOIUTHL. 3apUCYHTE HECKOIbKO
DPUTPOLIUTOB U OENTBIX KPOBSHBIX KIETOK.

Ioonuce noo pucynkom: KieTku KpoBH uenoBeka. J[eMOHCTpallMOHHBIN mpemnapar.
Okpacka: a3yp-so3uHOM 10 PomanoBckomy-I'mm3a, x135. Ha pucyHke mOMKHBI OBITH
0003Ha4YeHbI IPUTPOLUTHI U O€JIble KPOBSIHBIE KIIETKH.

Paccmotpute 3TOT ke mpemapar ¢ oobekTuBOM 90x. OH MO3BONSET BBIIBUTH Oolee
TOHKHE JIETaIM CTpOeHUs KieTok. OOpaTUTe BHHMaHUE, YTO Yy SPUTPOLUTOB OTCYTCTBYIOT
Aapa, a B UX LEHTpe OOHapyXUBaeTcs HEOONbIIOE MPOCBETICHHE, YTO YKa3bIBAaeT Ha
JIBOSIKOBOTHYTOE CTPOCHHE ITUX (DOPMEHHBIX JIEMEHTOB KPOBHU.



benble KpoBsiHbIE KJIETKM OTIUYAIOTCS HAJIWYHEM OKpyrjioro, 0000BUIHOIO,
MOJIKOBOOOPA3HOTO WIIM CErMEHTHPOBAHHOTO siyipa. VX nuromnasma 6a3oduinbHas, okpalieHa
a3ypoM B pa3jM4YHbIE I[BE€Ta OT CBETJIO-TOJIYyOOro A0 (HONETOBOTO M MOXKET COIEpP’KaTh
rpanynbl. JIMMGOUMTE OTIMYAIOTCS HAIWYUEM Y3KOro 00O0JKa IUTOIUIa3Mbl, KOTOPBIN
yaeTcsi pa3MyuTh TOJBKO MPU HEKOTOPOM HaBblke paloThl. [lo 3Toil mpuunHe cosnaercs
BIICUATIICHUE, YTO JIAHHBIE KJIIETKH COCTOST TOJILKO U3 s/pa.

3apucyiiTe HECKOJIbKO KPACHBIX U OEJbIX KPOBSHBIX KIETOK.

Iloonucy noo pucynxom: KileTku KpoBH uesioBeKa. J[eMOHCTpallMOHHBIN Mpemnapar.
Okpacka: aszyp-a03uHOM 10 PomanoBckomy-I'mmza, x1350. Ha pucyHke IOJDKHBI OBITH
0003HAaYCHBI JPUTPOIMTHI, IMPOCBETICHUS B WX IEHTPE; OClible KPOBSHBIC KIETKH, WX
[UTOIIa3Ma U si/ipa pa3IuyHON (GOPMBL.

3. 3anummTe B anpOome cienyromue TpeOoBaHUS, HapyllaTh KOTOpBIE HPHLpA0OTE

C MUKPOCKOIIOM KaTerOpUYECKH 3aIlpeniaeTcs:

— BpallaTh MUKPOBHUHT Ha MaJIOM YBEJIMUYEHUH U 32 MPEAEIbl YIIopa QrpaHuIUTEIIs;

— pacroJiarath mpemnapaT MOKpOBHBIM CTEKJIOM BHU3,

— MOJIB30BaThCsI 3arPS3HEHHBIMU TpernapaTaMu, OKyJIsIpaMu U APYTUMU ONTHYCCKUMHU
YaCTSIMH;

— MEepeBOAUTh MHKPOCKON Ha OOJIbIIIOE YBEIUYEHUCsw, HE, _ JIOOUBIIUCH PE3KOTO
M300paKEeHHS Ha MaJIOM;

— BBIHUMATh IIpenapaTsl U3-1moji 00beKTHBA OOJBIICrO YBEINYCHHUS;

— paboTaTh ipu c1a00M B HEMTPaBWIIBHOM OCBEIEHUIMOOBEKTA.



JlabopaTopHas pa6ora Ne 2

OCHOBBI KJIETOYHOM TEOPUU. OCOGEHHOCTH CTPOEHUSI
IMNPOKAPUOTHUYECKUX U OYKAPUOTHYECKHUX KJIETOK

enn 3ansTHs
Y CBOUTH OCHOBHBIC ITOJI0KEHUS KIETOYHOW TECOPHUH.
O3HAaKOMHUTBLCS CO CTPOEHHUEM KIIETOK IMMPOKAPUOT U IYKAPHOT.
M3yunte pazHooOpazue (GopM IYKAPHOTHYECKHX KJIETOK MHOTOKJIETOYHOIO
opraHusma.

Bonpocs! n 3a5anus 1JIs1 CaMONIOATOTOBKH

1. OcHOBHBIE TIOJIOKEHUS KJIETOUHON TEOPHUHU.

2. Uctopusi mosiBIeHUS W (QOPMYIUPOBAHHS OTHENBHBIX TOJOKEHUH | KJICTOYHOMN
TEOpUHU.

3. OcobeHHOCTH CTPOSHUS MPOKAPUOTHYECKON KIeTKH. | eHeTHueCKHid arnapar.

4. OcobeHHOCTH CTpOoeHHs SyKapuoT. ['eHuTmdeckuil ammapar. Sapoy XpoMOoCOMBI.
benku-rucToHsl.

5. Oco0eHHOCTH CTPOEHUS KIETOK KUBOTHBIX.

6. Oco0eHHOCTH CTPOEHUS KIETOK PACTEHUH.

O0opynoBanne u MaTepuasbl: JEMOHCTPAIIMOHHBIE MUKpPOIpPENApaThl,
Mukpockonbsl «MUKME]I-1».

OcHoOBHbBIE I0JI0KEHU Y KJIETOYHOM TCOPpHHU

1. KneTka — HauMeHbI1asl €AMHUIIA )KUBOTO.

a) Umeercs B BUAY, 4TO OT/AEIbHBIE KOMIIOHEHTH! KJIETKW, MUTOXOHJAPUH U T. J1.) HE
MOTYT TIOJHOLIEHHO CYILECTBOBaThA\B | U30JMPOBAHHOM COCTOSIHUM: B HHUX OBICTPO
Pa3BHUBAIOTCSI IPOLIECCHI AYTOIN3a U IETCHEPANUY.

6) B orianume OT 3TOro, MHOTME KJIETKH YIAETCAd JUIMTENBHO KYJIbTHUBUPOBAThH
B IIOJIXOISLIEH MUTATEIBHON CPEA\C COXPAHEHUEM UX KU3HEICATEIBHOCTH.

2. Kietku cXo/iHbl 0 06mIEMY TIIaHy CTPOCHMS.

a) JleHCTBUTENBHO, NPAKTHMECKH BCE KJIETKH UMEIOT 3 OCHOBHBIX KOMIIOHEHTA!

TUTa3MAaTHYECKyI0 MEMOpaHy — OTHENseT COACPKUMOE KIETKH OT BHEKJIETOYHOMH
Cpelpl, S]Ipo0 — CONEpKUT HaciencTBeHHbIM Marepuan (JJHK), cBs3anHbI C snepHbIMU
OenkamMM, LUTOIUIA3MY, — ATO BHESAEpHAs 4YacTh KIETKH, BKJIIOYAIONIAsi TOMOTE€HHYIO
THAJIOIUIa3MYy, Ml MHOTOUW/CIIEHHBIE IUTOIIA3MAaTUYECKHE CTPYKTYPBHI.

0) UCkirtoucHrie COCTaBISIIOT SPUTPOLUTHI U POTOBbIE YEHTYWKH KOXKU (OpOTOBEBIIHE
KEePaTUHOLUTHI),\KOTOPBIE JIUILIEHBI Spa.

B)B HEKOTOpHIX KieTKax (ClepMaro30uiax, POTrOBBIX 4YelIyWKax) K MHHHUMYMY
CBEACHALINTOTIIa3Ma, HO TOBOPUTH O €€ IMOJIHOM OTCYTCTBUU HEJIB3S.

37 KieTku pa3sMHOXKAIOTCS TONBKO MYTEM JiesieHus («KaKaast KIIeTKa — U3 KIETKH).

a) He Bce kiieTku crnocoOHBI K JICJIEHUIO: MHOTHE KIIETKH, BBIITOJIHAIOUIME CIOXKHbBIE
GyHKIIMH, B IPOLIECCE CBOETO CO3PEBAHMS YTPATUIIN 3TY CIIOCOOHOCTb.

6) Ho mosiBneHne HOBBIX KJIETOK MPOUCXOIUT TOJBKO MYTEM JIE€IEHUS TaKUX KIETOK,
KOTOPBIE CITOCOOHBI IETTUTHCH.

OTUM  yTBEp)KJIEHHEM HCKJIIOYaeTcd BO3MOXKHOCTh OOpa30BaHMsI KIETOK W3
HEKJIETOYHOTI'0 MaTepuraa.

4. B opranusme kieTkd QYHKIIMOHUPYIOT HE W30JIMPOBAHHO, @ B TECHOW CBSA3M JIPYT C
Ipyrom, o0pasys emHoe 11e51oe (TKaHW, OpTaHbl, CHCTEMBI OPTaHOB).
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a) [looToMy KIeTKM BeCbMa pa3lWYHBL: OJHH HACTPOCHBI Ha BBHIIOJHEHHE OJHOTO
Kpyra QyHKIHIA, Apyrue — Ipyroro.
0) Orcrona — pa3nuuusi CTPYKTYpHl KIETOK M 00pa3yeMoro MMM MeEXKIETOYHOIO

BEILIECTBA.
T. e., iMmest 00U TUTaH CTpOEHUS (TUIa3MaTU4ecKass MeMOpaHa, siIpo, [UTOIIA3Ma),

KJICTKHU pPAa3HbIX BUIOB B OoJIbIIIEH MIHM MEHBIIEH CTENEHN OTINYAIOTCS Apyr OT Apyra.

3aganusa
1. O3HakomMbTeCH CO CXEMaMH CTPOEHHUS MPOKApUOTHUEeCKor (pucyHok 2.1)
U JYKapUOTHYECKHUX KIJIETOK XHUBOTHOTO M PACTHTEIHHOTO MPOUCXOXKIEHUS (PUCYHOK 2.2)
¥ 3aI0JHUATE B ajbOoMax tadmuiry 2.1.
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1 — xneTouHas cTeHka; 2 — iazMarudeckas memopana; 3 — JIHK nykneounna;
4 — nonuprOOCOMBI LIUTOIIIA3MBI; 5 — Me30coMa; 6 — JTaMeJUISIPHbIE CTPYKTYPHI;
7 — BISTYMBAHUS TUTA3MOJIEMMBI; 8 — XpoMaToopsl; 9 — BakyoIH
¢ BKItoYeHusIMH; 10 — 6akTepuanbHble )KIyTUKH; 11 — miiacTUHYaThie TeTOKOUIbI
Pucynok 2.1. — KomOuHMpoBaHHasi cxeMa MPOKAPHOTHYECKOM KIIETKH
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Tabmua 2.1. — OTnunTenbHble IPU3HAKU TOHKOTO CTPOEHUS IPOKAPUOTHUECKUX

Y 9YKapUOTUYECKHUX KIIETOK

IIpusnak

IIpoxapuorsl

JYKapHOTHI

Benuunna KIIeTKH B HAUMEHBIIIEM U3MEPEHUHN
(IMpYHA WK THAMETP):

00b19H0 0,2-2,0 MKM

00BIYHO > 2,0 MKM

Hanuawue siapa ¢ siaepHoi 0007109K0M

Hannuue sapeimex

Yucao XPOMOCOM B OJJHOM HYKJICOHUAC HUJIU SAPC:
XPOMOCOMBI KOJIBIICBBIC XPOMOCOMBI JIMHEWHBIC

Hanuune BHyTpUKIETOUHBIX MEMOPaHHbBIX
OpraHesul ClIeUAIBHOIO Ha3HAYCHUS

Hanunuune nnasmaruueckoit MeMOpaHsl,
oOnajaromelt pyHKIMEH akTHBHOTO NepeHoca

Crnioco0 pa3MHOKEHUs

Hanuune MUTOTHYECKOTO BCPCTCHA

Hannune nentuiorinnkana B HapyKHOU
o0oouke

Oco0eHHOCTH CTPOEHUS KIYTUKOB

Jlokanuzanus pudocom:
paccesiHbl B IUTOIIa3Me,
IIPUKPEIIIEHBI K YHAOIUIA3ME

KoadduimenTs! cenuMeHTaunm
prubOCOM U UX CyOHEAUHUIL

Hamnuwue csazei/IHK ¢ 6enkamu
B XpOMOCOMax

Tox U TOILIAa3MBI, TICEeBIOIIO JUATbHBIE
JBMKCHUS, SHIOLIUTO3, 3K301I€T03, IK30LIMTO3
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. 6
3 — KJIeTOYHAas CTeHKa; 4 — MJ1a3MOAECMOCOMa; 5 — TPaHyJISIPHBIN SHAOMa3MaTHUECKUI PETHKYITYM;
6 — rmagkuil peTHKYIyM; 7 — MHHOUUTO3HAs BaKyOlb;8 — aftmapat [ onbmku; 9 — nuzocoma;
10 — »xupoBbIe BKIIOUEHH B ITAIKOM PETUKYIyMe; 1 1% eHTpHOIb U MUKPOTPYOOUKH
ueHtpocdepsr; 12 — mutoxoHapuy; 13 — monuprnbocOMBI THANIONIIa3Mbl; 14 — HeHTpasIbHas BaKyoJIb;
15 — xneporiact

Pucynok 2.2. — KomounupoBanHasi cxeMa CEPOCHUS 3yKAPHOTHYECKOI KIeTKH

2. PaccMOTpHUTE CTpOCHHE DJYKAPUOTOB- C TMO3WIMU CHCTEMHOTO IOAXO0/Ja K UX
CTPYKTYpHO-(DYHKIIMOHAIBHON OpraHW3allid M BBIIEIUTE OTAEIbHBIE OPraHeUIbl HIHW UX
KOMILJIEKCHI, BBITIOJHAIONINE crienidruyeckie QyHKIUU. 3arnoaHuTe Tadauiy 2.2.

Tab6numa 2.2. — CTpykTypHO-G YHKIIHOHATBHBIE CUCTEMBI YYKaPHUOTUUECKOU KIETKH

CTpyKTYpHO-(PYHKIIMOHAIBbHAS CHCTEMA Oprasejia WM KOMILIEKC
KJIETKH opraHeJL1 CeluaJIbLHOI0
HA3HAYCHUA

Cucrema,coXpaHeHs1, BOCIIPOU3BEICHUS U
peanu3aluy reBETHIecKoi nudopManuu
Cuctema poMexyTogYHOro 0OMeHa

PeuenropHo-6apbepHO-TPAHCIIOPTHAS CUCTEMA
Cuerema CHUHTE3a, CCrperaiuv 1

BHYTPHUKJIETOYHOTO TPAHCIIOPTa OMOMOINMEPOB
KapkacHo-aBurarenpHasi cuctema

Cucrema sHeproobdecnedeHus

Cucrema poTocunTe3a (y KJIETOK paCTUTEIBLHOTO
IIPOUCXOKICHUS)
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3. U3yumTte paznooOpaszue GopMbl KIETOK MHOTOKIIETOUHOTO OpraHU3Ma.

TepMUH «TOMOJIOTUYHOCTBY» KJIETOK O3HAauyaeT HX CXOJCTBO MO KOPEHHBIM
CBOMCTBAM M OTIMYUE TI0 BTOPOCTENEHHBbIM. Pa3Hble KIETKM OpPraHU3MOB
pPacCTUTENBHOTO M YKHUBOTHOTO IPOMUCXOXKJIEHUS CXOAHBI, TOMOJOTM4YHbI. Takoe
CXOJICTBO KJIETOK ONPEIENSIETCS] TOMOJOTUYHOCTBIO OOIIEKIETOUYHBIX (YHKIIHIA
(cMHTE3 HYKJIEHMHOBBIX KHCIOT W O€JIKOB, OHMO’HEpreTuka W T. I.), CBS3aHHBIX
C MOJJEPKAHUEM JKU3HU KIETKH KakK 3JIEMEHTAapHOW €JUHULBI )KUBOro. Bmecte ¢ Tem
XOpOILIO M3BECTHO pa3HOoOOpa3ue KJIETOK KaK MHUKPOOPTaHHW3MOB, TaK W BBICILUX
MUKpPOOPTraHU3MOB.

Pa3HooOpasue MpokaprHOTHYECKUX KIETOK — 3TO Pe3yabTaT 3IBOIONHOHHOM
NPHUCIIOCO0JEHHOCTH OaKTepUaJbHBIX OJHOKJIETOYHBIX OPraHU3MOB, K, |YCI0BHIM
cpenbl oOuTanus. PasHooOpasue KIeTOK MHOTOKJIETOYHBIX OPraHU3MOB.OOBICHSIETCS
uX (QYHKOMOHAJBHOW cnenuaam3anmmeil. OHa  BO3HHMKAET), B  Ipolecce
WHJVMBHUYaJbHOTO Pa3BUTUS OT OJHOW KJIETKH [0 MHOTOKIETOUYHOrO 3PEsoro
opraHu3Ma M SBJISETCS  pe3ylbTaToOM IOCIEA0BATEIBHORQ, W30MpaTebHOTO
BOBJICYEHUSI B AaKTUBHOCTb pPA3HBIX TE€HHBIX YYaCTKOB ({XPOMOCOM B pa3IMYHBIX
KJIETKaX. DTO MPUBOAUT K TMOSBIECHUIO KJIETOK CO CHEIHPUICCKUMU CTPYKTypaMU H
0co0bIMH QYHKUMAMHU, K UX aupepeHunpoBkes, IIpossiacHuem nuddepeHuupoBKu
KJIETOK SIBJISIETCS MPUOOpETeHHEe MMU 0cO00i GOpMBLAM CTPYKTYphl. s m3ydeHus
pazHooOpa3usi (QOpMBI U  CTPYKTYPbl /KIETOKe MHOTOKJIETOYHOIO OpraHu3Ma
UCIOJIb3YIOT FOTOBBIE IEMOHCTPALIMOHHBIE IIPENAPATHI.

1. Mukpockonusi Ma3Ka KJeTOK KPOBH JIATYIKH

MHUKpPOCKOINYECKUA npenapar, OKpAIlIEHHBIN FeMaTOKCUJIMH-303UHOM,
paccMOTpUTE IO MHKPOCKONOM ¢ O0bekTHBaMH 9x u 40x. Bbl yBWaure, 4YTO
OOJIBLIIMHCTBO KJIETOK B I0JI€ 3PEHUSI UMEIOT OBOMJIHYIO (pOpMy U yeTkue rpaHuiibl. Mx
[UTOIIa3Ma OKpallleHa B pPO30BaThiii IBET, a SAPO MPoJoJroBaToi (opmbl — B
(brosIeTOBO-CHPEHEBBII. DT IPUTPOLHUTHI.

3apucyiite 3—4 »prutponura. [lonymaiiTe 1 MOArOTOBHTE OTBET HAa BOIMPOC: YEM
MOKHO OOBSICHUTH MPUOOpETEHNE IpUTpOoLUTaMu (HOpMbI, OJIM3KOM K chepruueckoi?

Iloonuce . ‘nod=\pucynkom: KieTkn KpoBU JATYIIKU. JleMOHCTpaIlMOHHBIN
mukpomnpemnapaty, Oxpacka aszyp-sozunoMm, x600. Ha pucyHke HODKHBI OBITh
0003HaYEHbI OPUTPOLIUTHI, UX AIPA U HUTOIIA3MA.

24AMuKpoOCKONNUS HEPBHBIX KJIETOK CHMIATHYECKOT0 TAHTJINS

JUis \M3ydeHuss CTPOEHHsSI OTpPOCYATHIX KIJIETOK CHMIIATHYECKOrO TaHTJIUs
UCIOJIp3YeTCsl JIEMOHCTPALlMOHHBIM TpenapaT — Cpe3 CHUMIIATUYECKOTO TaHIJus,
OKpalfieHHBIN  UMIperHanuend cepedpa. MukpomnpenapaT pacCMOTPUTE  TOA
MUKPOCKOTIOM ¢ 00beKkTHBOM 9% u 40%. Ilpu cnaboM yBenuueHue BbIOEpUTE TPYHITY
OTpOCUYATHIX KIETOK YEPHO-KOPUYHEBOIO I[BETA. OJTO HEPBHBbIe KJIeTKU. [lpu
CWJIBHOM YBEJIIMYEHUU paccMOTpuTe uX. OHM MMEIOT MHOTOYMCIICHHBIE BETBSLIUECS
OTPOCTKH PA3IMYHON TOJIIMHBI U MPOTSKEHHOCTU. fNipa, pacnoyio)KeHHbIE B LIEHTPE
KJIETOK, MMEIOT BHUJ CBETJIOIO Iy3bIpbKa C TEMHBIM sapblKoM. [luromnasma wu
OTPOCTKH OKpAaIEHbl B TEMHO-KOPUYHEBBIH 1IBET.
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3apucyiite 2-3 HepBHBIC KIeTKU. [logymaiiTe U IPUTOTOBBTE YCTHBINH OTBET Ha
BOIPOC: KAKOE 3HAUYEHUE UMEIOT OTPOCTKU HEPBHBIX KIETOK?

Iloonuce noo pucynkom: HepBHbIE KIETKH cuMIaTH4Yeckoro ranrnus. Okpacka:
UMIIpETHAIMS a30THOKHUCIBIM cepebpoMm, Xx600. Ha pucyHke AOKHBI OBIThH
0003HaYEeHbI HEPBHBIE KIIETKH UX OTPOCTKH, s/Ipa U LIUTOIIa3Ma.

3. Mukpockonus KJIeTOK KaHAJIbIEeB MOYKH

Jljis u3y4yeHus: CTpOeHUsI KyOMYeCKUX M MPU3MATHUECKHUX KIIETOK MCIOJIb3YyeTcs
JIEMOHCTPAllMOHHBIM MUKpoOIpenapaT — Cpe3 KaHAJIbLIEB IMOYKH, OKpPALICHHBIN
reMaTOKCWJIMH-303MHOM.  MHKpoIpenapar  pacCMOTpPUTE  MOJ  MHKPOCKOIIOM
c oobektuBamMu 9x u 40x. [Ipu craboM yBenWYEHHHM HAWAMTE MOIMEPEYHBIE CPe3bl
MOYEYHBIX KaHajbleB. OHU UMEIOT BHUJ TPYyOOUKH C OTBEpCTHEM B LIEHTpE. lIpH
0O0JIBIIOM YBEMYEHHE HAWUTE B KaHAJIbLAX KIETKH KyOMYEeCKOW M MpU3MaTHYCEKON
(munmuHapUYeckoit) popMel. MX nuToriazma 0JMHAKOBO OKpallieHa B PO30BBI HBET, a
aapa — B ¢uoneroBo-cupeHeBblil. KyOuueckne # NpU3MATHYECKHE =~ KICTKU
OTIIMYarOTCs POPMOIL, pa3MepamMu U JIOKaIu3auuen saep. Y KyOnueckuX "KIeToK sapa
pacrojaraioTcsi B LIEHTpe, a y NPU3MaTUYECKUX KIETOK — B 0GazajbHON obiactu
KJIETOYHOTO TeJla. ANIMKAJIbHBINA KOHEIl MPU3MAaTUYECKUX KIETOK HAIlPaBJI€H B MPOCBET
MOYEYHOT'0 KaHaJIbLIa.

3apucyiiTe MO OJHOMY KaHajJblly C KyOWYECKUMUN U MPU3MATHUYCCKUMHU
kierkamu. IlogymaiiTe W NOArOTOBBTE YCTHBIM-OTBEE Ha BOIPOC: MO KaKUM
NpU3HAKaM MOKHO OTJIMYUTh KyOUUYEeCKHEe KIETKH O MPU3MaTHIYECKUX?

Iloonuce noo pucymkom: KyOuueckne #i mpuU3MATHUUECKUE KIETKH KaHAIIBIICB
nouku. OKkpacka reMaTOKCUIMH-303UHOM, X600:

Ha pucyHke momkHbI ObITh 0003HAaUEHBL KyOUUYECKUE, TPU3MATHIECKUE KIIETKHU,
UX sJipa, aluKaJIbHbIN U 0a3aJIbHbIN KOHLBI TPU3MAaTHYECKUX KIIETOK.

4. Mukpockonus KJIETOK Ne4eHu

JUies  u3y4eHHMsT  CTPOEHHs &\ MHOTOTPaHHBIX  KJIETOK  HCIOJIb3YyeTcs
JIEMOHCTPALMOHHBIN Mpenapar — NONEPEYHbI Cpe3 JOJIbKU IEYEHH, OKPALICHHBIN
reMaTOKCHIJIMH-203UHOM.

Muxkponpenapar paccmoTpute ¢ obwektuBamu 9x u 40x. Ilpu wmanom
YBEJIMUEHUU HaWAWTe TECHO, TIpUieratone Apyr K Jpyry IEeUYEeHOYHbIE KIETKH
(remaToOLMTHI) C XOPOUIO BBIPAKEHHBIMU TpaHuuaMud. OHU UMEIOT MHOTOIPAHHYIO
dopmy u HeoauHaKOBbIE pa3Mepbl. VX HMTOIUIa3Ma OKpalleHa B CBETJIO-PO30BBIN
I[BET, a SApa,~ B CUPCHEBO-(PHOJIECTOBBINA. B HEKOTOPHIX KJIeTKaX MOXET ObITh 1O 2—3
anpa. [lpu“@onpHioM yBeTMYEHHHM paccMOTpUTE (OpMY renaTOLUTOB, UX OKPACKY,
CTPYKTYPY LHMEOMJIA3Mbl W SAApa, B KOTOPBIX NIpPU TaKOM crocobe HaOIroaeHus
BBISIBASIOECS O/{HO WJIM HECKOJIBKO TEMHBIX SIIPBIILIEK.

S3apucyiite 3—4 renaronuta. [IoAroTOBbTE YCTHBIH OTBET HA BOMPOC: B KAKHUX
CyHaiX KIIETKH MPUOOPETAIOT TAKYI0 MHOTOTPaHHYO Gopmy?

lloonuce noo pucynxkom: Knerkum nedeHu. JleMOHCTpAallMOHHBIN mpenapar.
Oxkpacka reMaTokcuiauH-303uHOM, X 600. Ha pucyHke AOMKHBI ObITh 00O3HAUYEHBI
rernaTouThl, UX LUTOIUIA3Ma, SIpa U SAPBIIIKH.
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JlaGopaTtopnas padora Ne 3

OBIIUE NPUHIIAIIBI CTPYKTYPHO-®YHKIITMOHAJIBHOM
OPTAHM3AIIMHA IIASMOJIEMMbI DYKAPUOTHYECKOM KJIETKH

Menu 3ansaTHsA
YcBOUTh 0COOCHHOCTH XMMHUYECKOTO COCTaBa M TOHKOTO CTPOEHUS TJIa3MOJIEMMBI.

N3yunTh QyHKIIMOHAIBHOE 3HAYCHUE TNIA3MOJIEMMBI.

B()l'[pOCLI H 3aJaHUA 1Jd CaMOIIOATOTOBKH

1. OxapakTepu3yiite 0cOOEHHOCTH CTPOSHUSI IJIa3MOJIEMMBI.

2. [lepeuncnure GyHKINHU MIIA3MOJIEMMEI.

3. [lepeuncaure BBl MEMOPAHHOI'O TPAHCIIOPTA.

4. JlaiiTe ompeneneHue SHAOIMTO3Y, HMHUHOIUTO3Y, (HaromuTo3ys PEUENnTOPHO-
OIIOCPEI0BAaHHOMY SHJIOLIUTO3Y, IK30LUTO3Y, TPAHCLIUTO3Y.

5. OTBeTbTe, YTO TaKOE «MEMOpaHHBIH KOHBeWep» M Kak( Ha3bIBaeTcs OEJOK,
HOKPBIBAIOLINI OKaliMIICHHBIE SIMKH.

6. [TpuBenuTe mpuMepbl 06JIeT4YeHHON TUPPY3UN U aKTHBHOTO TPAHCIIOPTA.

7. Ha npumepe (K+ + N a) — Hacoca packpoiiTe MeXaHU3M aKTHBHOTO
TpaHCIOPTA.

8. VYTouyHute, TpeOyrOTCS JiM 3aTpaThl PHEPrWM W B KAKOM KOJIMYECTBE MJIS
obneryeHHON qUQ Y3 U TACCUBHOTO TPAHCIIOPTA.

9. [IpuBenuTe npUMepbl yu4acTHs IIA3MOIEMMBl B MEKKIETOUHBIX
B3aUMOJICUCTBUSAX.

10. Packpoilite = MexaHU3MBl MEXKKIETOYHBIX B3aUMOACHCTBUH B  paMKax
KOHIICTIITUH «CUTHAJI-OTBETY.

11.  HaszoBuTe OCOOEHHOCTH GTPOCHUS U PACKpONTE (PYHKIMOHAIbHOE 3HAuYEHHUE
TIIMKOKAJINKCA.

12. OxapakTepu3yiTe . 3Ha4eHHE  [JIMKOKAJIMKCa  JUII ~ HPUCTEHOYHOTO
MUIIEBAPEHUSI.

OOopynoBanne U MaTepUadIbl: CXEMbl CTPOCHUS U DJIEKTPOHOIPAMMBI IJIa3MOJIEMMBI,
CXeMa TpaHCIOpTa 4eépe3 IUIA3MOJIEMMY, CXEMa y4YacTHs IUIa3MOJIEMMBI B MEKKJIETOUYHBIX
KOHTakTax, cxemapadorsl (K+ + Na+) — macoca, mukpockon «MUKME/T-1».

DyKapuoTHgecKasi KJIETKa COCTOUT U3 TPEX OCHOBHBIX KOMIIOHEHTOB: IJIA3MATHYECKOM
MeMOpaHbL siipa W uMTOoIIasMbl. [lmasmatnyeckas memOpaHa (Iia3MojieMMa) OTAEIseT
KJIETKY OT BHEHMIHEH (A JHaHHOW KJIETKM cpefpbl). B sape HaxoaaTcss XpOMOCOMBI,
coJlepsKalljie TCHETHYeCKyl0 HH(pOpMalnio, KOTopas KOHTPOJIMPYET XOJ MpPOLECCOB
KUZHEAGATCHHHOCTH  KIETKU. [lUToruiasmMa CONEpKUT oOpraHesibl M BKJIIOYEHUs,
HOEpYXeHHbIE B TruajomiIa3mMy (KiIeTouHbld wmarpukc). OpraHenibl — TOCTOSHHO
IPUCYTCTBYIOIIME B LMUTOIUIA3ME CTPYKTYpbI, CHEHUAIN3UPOBAHHBIE Ha BBIIOJHEHUE
onpefieieHHbIX (QYHKIUH. YCIOBHO UX OOBEOUHSIOT B CIEIYIOIIME CTPYKTYPHO-
(yHKIHOHAJIbHbIE CHCTeMBbI (anmapatbhl KJIETKH), KOTOpBIE O] KOHTPOJEM  siapa
o0OecrieunBarOT BBINIOJHEHUE BaXXKHBIX (GYHKIMH. Bpiaensior: 1) cuHTeTHUecKUi amnmapar;
2) SHEepreTHYEeCKUi anmnapar; 3) anmapar BHYTPHKJIETOYHOT'O nepeBapruBaHUs
(9HI0COMAIBHO-JIN30COMAIIbHBIN); 4) IIUTOCKENET; CUCTEMY COXpaHEHUSs, BOCIIPOU3BEACHUS U
peanu3aly TreHeTUYeCKOH HHQPOpPMAaLUHU; PeLenTOpHO-0apbepHO-TPAHCIIOPTHYIO CUCTEMY,
MIPEACTABIISIIONTYIO COOOH TIa3MaTUYECKYI0 MEMOpaHy.
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N3YYEHUE COCTABA U TOHKOI'O CTPOEHMUS ITIVIA3SMOJIEMMBbI

[Ina3matnueckass meMOpaHa oOpa3oBaHa JUOMJIaMM, Oenkamu, yriaeBojgamu. Eé
MOJICKYJISIPHOE CTPOSHHE OMHUCHIBACTCS KUAKOCTHO-MO3aUYHON MOJIEIBIO, COTJIACHO KOTOPOH
IU1a3MosieMMa COCTOUT U3 (ocGoIMIMUIHOr0 OUCI05, B KOTOPBIM NOrpYKEHbl U ¢ KOTOPHIM
CBSI3aHBbI MOJICKYJBI OenkoB. ['mapodoOHBIe XBOCTBI MOJIEKYN (HOChHOTUITHUIOB HAMPABICHbI
BHYTPb OMCIIOs, a THAPOUIbHBIE TOJOBKH 00pamieHbl HapyxKy. benku cocrapmsior 6omnee S0
% wmaccel MeMOpaHbl. PaznnualoT MHTerpajibHble MeMOpaHHbIe 0eJKH, KOTOpbIE MPOYHO
BCTPOCHBI B JIMNWAHBIA  OWCIION, © mnepudepuyecKkue MeMOpaHHbIe OeJIKH,
pacronararouiecss Ha ~ OAHOM W3  IOBEPXHOCTEH  IUIa3MAaTHYECKOH  MeMOpaHBI.
K wuHTerpanbHbiM MeMOpaHHBIM O€JKaM OTHOCSTCA 0€JIKH HOHHBIX KaHAJOB H
peuentopHble Oejaku. I[Ipumepamu nepudepuueckux OEJIKOB, CBA3aHHBIX C HapysKHOH
IIOBEPXHOCTBIO MEMOpaHbl, MOIYT CIYXUThb pelenTOpHble U aAre3MOHHBIE “Oeki.
YTneBoasl B BUIE OJIMTOCAXapu0B 00pa3yloT ¢ OeJIKaMH M JIMIUAAMHU [NIMKOMPOTENHDBI 1
riaukoaunuabl. llenu onurocaxapu7oB BBICTYHNAIOT HAJ HAapy>KHOM HOBEPXHOCTBIO
MeMOpaHbl U (HPOPMUPYIOT TOBEPXHOCTHYIO 000JIOUKY — INIMKOKAJMKC (PUCYHOK 3,1).

Ha ynpTpaToHKuX cpes3ax mpH 3JIEKTPOHHOM MUKPOCKOIHH TUIa3MOJIEMMA BBRITTISIANT KaK
TpexciioiHasi CTpykrypa. ['mapoduiibHbie HapyXKHBI W BHYTPEHHHUH (€JIOM — 3IIEKTPOHO-
IUIOTHBIE (TE€MHbIE), a THJIPOGOOHBI MPOMEKYTOUHBIH CIOH — 3AEKTPOHO-NPO3PAUYHBIN
(cBeTabli). OTO OOBSACHSETCS TEM, UYTO TETPAOKCHU[ OCMUS, UCIIONBb3YEMBbIN JUIs (PUKCAIH,
CBSI3BIBAETCS C TUAPOPHUIBLHBIMU TojioBKamMu (pocomunuadB 6ucCHos, a Takke ¢ Oenkamu,
BCTPOCHHBIMU B MEMOpaHYy.

3aganns

1. M3yunTe cxemy CTPOCHUS IJIa3MOJIEMMbL{ pUCYHOK-3. 1), 3apHcyiiTe B aIbOOM CXeMmy.
Iloonuce noo pucynkom: (CxeMarnyeckoe” CTPOCHHE ILJIA3MATHYECKOM MeMOpaHBbI.
Ha pucynke 10/KHBI ObITh 0003Ha4YeHbI (POCHOIUNMABI C TOJIOBKAMHU M XBOCTaMH; OEIKU —
UHTETpajibHble U NepudepruiecKre; oauro¢axapuabr's COCTaBe TIMKOIPOTEHHOB.

2. N3yunTe SEeKTpOHOTrpaMMYy Jia3MeIeMMbl (PHCYHOK 3.2) M COIOCTaBbTE €€ CO
cxemoit crpoeHust (pucyHok 3.1), 3apuCcyHTe B-aTb0OM JIEKTPOHOTPAMMY.

Iloonuce noo pucynkom: CyOMHKPOCKONIMYECKas OpraHU3alus IJIa3MaTHYecKOn
MeMOpaHbl Ha yJIbTpaTOHKOM cpede. Ha pucyHke nomxkHBI ObITh 0003HAUYEHBI JIEKTPOHO-
IPO3pavyHbIe CJIOU TUIA3MOJIEMMBI;

3. 3anummTe B aib00Me XapaKTePUCTUKH KOMIIOHEHTHOI'O COCTaBa IJIa3MOJIEMMBIN
rukokanukca (tTadmuma 3. 1)

Sl

H

@

A —xonectepun; B — onurocaxapun B coctaBe IIMKONPOTENHA Ha HAPYKHOW TOBEPXHOCTH;
C u D — unTerpanbuble 6enku; E — monekynbl pochonunuaos; F — XBOCTbI dKUPHBIX KHCIOT
B coctae (poconunuao; O — noiasipHbIe roJ0BKU (HochHOIUNuI0B;

H — nepudepuyeckuii 610k
Pucynok 3.1. — KoMmnoHeHTHI Ii1a3MaTH4eCKOil MeMOpaHbI
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1 — nBoliHOM ci10¥ aM(UPMIEHBIX JTUMHIIOB, 2 — JTUMHIBL, 23.— MAPOPOOHAast YacTh,
20 — ruapoduIbHas 4acTh, 3 — HHTErpalibHble Oenku, 4 — nepudepudeckue Oenku,
5 — yrieBoaHbIe KOMIOHEHTHI, 6 — cpenHHAsS (THAPopoOHas) YacTh
JUIHTHOTO OUCHOS
PucyHnoxk 3.2. — JieKkTpoHOrpaMmMa ia3MoJ1eMMbl

Tabmuia 3.1. — KoMIIOHEHTHBIA COCTaB IIA3MOAEMMBI'M TIHKOKAITAKCA

Crtpykrypa XuMHnuyecKue BelecTna

Hapy>xHbII ¥ BHYTPEHHU 3JIEKTPOHO-ILIQTHBIC CIIOU
IJ1a3MOJIEMMBI

Cpennuii (351€KTpOHO-TIPO3payHbLit), Cl10H
TUTa3MOJIEMMBI

I ' mukokanukc

YCBOEHUE ®@YHKIIMOHAJIBHOI'O 3HAYEHUA ITJTASMOJIEMMbI

[TnazmMonemMmay0marogapss CBOeMy MOTPAHHYHOMY TTOJIOKEHHUIO B KIIETKE BBITOHSCT
penenToPHO-6apbepHO-TPAHCTIOPTHYIO POIb U 00ECIIEUYUBAET TEM CaMbIM KaK OTTpaHHUYCHUE
IIUTOMIA3Mbl OT BHEIIHEH Cpeibl, TAK M €€ CBSI3M C ITOM CPEelod M ¢ JPYrUMHU KJICTKaMH.
Oco0as\poslb B MEKKJIETOUYHBIX B3aUMOACHCTBHUSX M PEIENIUUA CUTHAIOB, MOCTYMAIOIINX
13BHE, | IPUHAJICKAT TIUKOKAJIMKCY — HaJIMEMOpPaHHOMY KOMILIEKCY OJUTOCaxapHjioB,
COJI®pIKaIleMy pa3IMuHbIe pernentopbl u GepmenTsl. Kpome Toro, miaazmonemma o0nanaeT
n30UpaTeIbHOM TMPOHMUIIAEMOCTBIO, YTO IIO3BOJISIET KJIETKE TMOJACPKUBATh ONTUMAIbHOE
BHYTPUKIIETOYHOE COJIep>KaHUEe BOJIbI, HOHOB, (PEpMEHTOB U CyOCTPATOB.

3ananue

1. Ha ocHOBaHMH H3Yy4YeHHsl CXEMbl TPAaHCMEMOpPAHHOTO TpaHcmopra (pucyHOK 3.3)
U MaTrepruaJIOB JICKOUW 3aIllMIIUTE B aJlbOOME OCHOBHEIE q)YHKIII/II/I TJI1a3MOJIEMMBbIU
rMKokanukea (Tabnuma 3.2) W NpUBEANTE XapaKTePUCTHKH BEIIECTB, MOCTYMAMOIIUX B
KJIETKY TP Pa3JIMYHBIX BUAAX TPAHCIIOpPTa U dHAOINUTO3a (Tabmuisl 3.3, 3.4).
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Ta6muma 3.2. — @yHKIUH, BHITOJIHACMbIC TIMKOKATMKCOM U TIa3MOJIEMMOM

CrtpykTypa DyHKUUHA
IInasmomemma
I'mukokamukce
A
TPAHCMEMBEPAHHEH TIERPEHOGC
TIARGHEREIA TRAHDAGRET Lﬂﬁnsrumnﬂw [ iy Jus Hy THEHEIE TPRHERART
BHERNETOukGS  THOOTHMMECEWR | . ] 3 Ha*
PAGTEDR (TR
CREfA _ e @
MNAZmMANE M
lHTENAAZM
PHAQOLHUTOS Hmtuumn-:a.,'unm:n‘nuzmhrﬂ 4
- ParouMTo: NuHDEHTDE BELENTRPAMH
HERAETOY . B - . . . T
S SN - Sl ENL RPN IRy )
. . v - Peyepmae, A0 .s.- y -
o~
ANASMAMEM 15
HH TONAA2ME
B ) CEMPELNS duér rEdea Perreysia
BHERAETDYHASR ’ ’
CREAA o
UuTannaza '

A, b — ydacTue 1U1a3MOJIEMMBI B IIOCTYIUIEHUU BEILECTB,
B - Y4aCTUC\IJIa3MOJIEMMBI B BBIACIICHHUU BEIICCTB
Pucynok 3.3. =Cxema TpancMeMOpPaHHOIO TPAHCIIOPTA.

Tabmuna 3.3. — XapakIepuCTUKU BELIECTB, NOCTYMAIOMINUX B KJIETKY IPU Pa3IUdHbIX BHIAX
MeMOPaHHOTo, A PaHCIIOPTa

Bup rpancnopTta u ero 0cO0EHHOCTH XapakTepucTHKa BelleCTB

Tabuna 3.4. — XapakTepUCTUKU BEIIECTB, MOCTYMAIOIMINUX B KJIETKY IPU Pa3IUYHbIX BHAAX
DHJIOLIUTO3a

Buna sunouurosa XapakTepucTHUKA BelleCTB
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JlaGopaTopHasi padora Ne 4

CTPYKTYPHO-® YHKIIMOHAJIBHBIE OCOBEHHOCTH
OJHOMEMBPAHHBIX OPI'"AHEJIJI KVIETKH

Menu 3ansaTHA
N3yunth (yHKIMOHATBHOE 3HAYEHHWE W CTPOEHHE OJHOMEMOpaHHBIX OpraHel
KIICTKH.
N3y4nth 0COOEHHOCTH TOHKOT'O CTPOSHUS HI0COM, JTU30COM U TIEPOKCHUCOM.
YcBouTh PYHKIIMOHAIBHOE 3HAUYCHUE anapaTa BHYTPUKICTOYHOTO NIEPEBapHUBAHUS.

Bonpocs! u 3aaHust UIsi CaMONOATOTOBKHU

. Kakue cTpykTypsl 00pa3yioT 3HI0IIIa3MaTHIECKYIO CETh?
. llepeuncnure Gpynkuuu rpanynsproit DI1C.
. Onumure mpouiece cunrtesa 6enka Ha rpanyssipHoit JI1C.
. HazoBure Tumnsel 6enkoB, cuntesupyemsix rpIIIC.
. B kakux kierkax nmeercs xopouo pazsutas rpIIIC?
. Kakne ywacTkm HEHpOHOB Ha3bIBAIOTCA TeNbLAME,, HUCCIs, TUTPOUIOM,
XpoMaTo(puiIbHON cyOcTaHIen?

7. Ilepeuncnute pynxun arpanymisipHoi JI1C.

8. Kakue kiieTkH OTIMYAIOTCs 3HAUUTEIbHBIM pa3BuTHEM, 2Dl 1C?

9. YUem oOycnosnena cnocobnocts adllC k HakomIeHHIO HOHOB Ca’+?

10. KakoBbI 0COOCHHOCTH CTPOCHHSI KOMILICKCa I Omp/xu?

11. INepeuncnure GyHKIUN KOMITIEKca FOTBIKH:

12. Ha3oBuTe OCHOBHBIE HAIPABJICHUS TPAHCIIOPTA OCITKOB M3 KOMIUIEKca [ 0JIbKH.

13. KakoBbI CTPYKTYpHBIE 0COOCHHOCTH MEMOPaH, SHAOCOM U JTU30COM?

14. KakoBbl 0OCOOEHHOCTH COIEPKUMOTO HHJIOCOM, B UYeM 3aKiIIoyYaeTcs ux
(byHKLIHMOHATIbHOE 3HAUCHHE?

15. KakoBbl OCOOCHHOCTH COJEPKUMOTO JIM30COM, B YeM 3aKJIIOYAeTCs UX
(GyHKIIMOHAIbHOE 3HaUeHHe?

16. OOBsicHUTE  coacpikanre’ TEePMHHOB  (aromm3ocoma,  ayTodaroiam3ocoma,
MYJIbTUBE3UKYIISIPHOE TENBLE,OCTATOYHOE TETIbIIE.

17. B yeM 3akJO4atORCs Pa3INyuns MEKIY pAaHHUMHU U MO3JHUMHU SHJI0COMaMU?

18.B dWeM 'GakIOYAIOTCS ~ pa3IMUMS  MEXAY THAPOJA3HBIMH  ITy3BIPhKaMH
U JIM30COMaMu’?

19. KakoiyepMeHT SBISIETCS IUTOXUMHUYECKUM MapKepOM JTM30COM?

20. B'kakuX eTpyKTypax COJEPKUTCA MUTMEHT CTapeHHs ?

22. KakoBbl 0COOEHHOCTH CTPOCHHS M B UY€M COCTOUT (PYHKIIMOHAIBHOE 3HAUYEHUE
EPOKCUCOM?

22. Kaxum 00pa3oM 00pa3yroTcs EPOKCHCOMBI?

237B kieTkax KakhxX OpraHoB Yallle BCETO BCTPEYAIOTCS MEPOKCHCOMBI?

ObopynoBanue 1 MaTepUaJIbI

Cxembl cTtpoenus u snexkrpoHorpammsl rpOIIC, adlIC, kommiekca ['onpmxu. Cxema
TpaHcnopTa OenkoB M3 KomIuiekca [onpmxu. JleMOHCTpallMOHHBIM MHKpOIIpenapar:
THCTOJIOTHYECKAN Cpe3 — TUIACTMHYATHIA KOMIUIEKC [ONBIKM B HEPBHBIX KIIETKaX;
(UKCUPOBAHHBI W OKPAIICHHBIM Ma30K — TUIa3MaTHUYECKas KJIETKa (QaHTHTENO-TIPOIYIICHT).
Mukpockonbl CXeMbl TOHKOTO CTPOCHHS H OSJCKTPOHOTPAMMBI DHIIOCOM, JIM30COM U
nepokcrcoM. Cxema paOoThl anmapaTa BHyTPHUKIETOUHOTO NIEpEeBapUBAHUSI.

K onHOMEeMOpaHHBIM OpraHenaM OTHOCST IHAOMJIA3MATHYECKYI0 CeTh, KOMILIEKC
FoabakM M anmapaT BHYTPUKJIETOYHOTO IIE€PEBAPUBAHUSA: MEMOpaHHBIE IY3bIPBKH —
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IHA0COMBI U JH30coMbI. I'panyisipHas 3ugomaa3mMaTuyeckas cerb (rpd2IIC) — cuctema
TUIOCKUX MEMOpPAaHHBIX IUCTEPH (MEIIOYKOB) C pUOOCOMAMH HAa HApYKHOW MOBEPXHOCTH.
ArpanyasipHas (Tiagkas) 3uaonaasmatudeckas cerb (adIlC) He cBsa3ana ¢ pubocomamu u
MPEJICTaBISIET COO0N cUCTEMY MEMOPaHHBIX KaHAIOB, MTy3BIPHKOB U TpyOouek. Mexny alIlC
u rpOlIC pacnomaraercs nepexonnas (Tpan3utopHasi) IIIC (pucynok 4.2). Kommieke
I'oabaxu oOpazoBaH cTonkoi u3 3—10 yIIoneHHbIX HUCTEPH (MEIIOYKOB) M OTXOMISIINX OT
HUX MY3bIPHKOB M BaKyoJleii. B my3pippkax yrmakoBaHbl O€JIKHU, a B BAKyOJIsIX — CEKPETOPHbBIE
IPOAYKTHI (PUCYHOK 4.3).

DHI0COMAMBI M JIU30COMBI COJIEPKAT JIUTUYECKUE PEPMEHTHI — KUCIBIC THIPOJIA3bI
u oOecreynBarOT paclICIUIEHHEe MaKpOMOJEKYJl BHEKJIETOYHOTO U BHYTPUKIETOYHOTO
MIPOUCXOXKICHUS 10 HU3KOMOJIEKYJISIPHBIX BEIIECTB, KOTOpBIC 3aTeM NUDPYHAUPYIOT depe3
MeMOpaHy JIM30COM M MOTYT HCIIOJIb30BaThcs KieTkol. HemepeBapeHHble MaT€pHadibl
HAKaIUIMBAIOTCA B OCTATOUYHBIX TeJiblaX. OHM MOTYT BBIIETATHCA 32 MPEACIIbl KISTKH WIH
OCTaBaThCid B IMTOIUIA3ME JJIUTeNbHOE BpeMsa. Jlpyrue MeMOpaHHbIE 4TY3BIPbKH —
NMEePOKCUCOMBI 3aIIUIIAIOT KIETKY OT JACWCTBUS MEPEKUCH BOAOPOAa M 00C3BPEIKMBAIOT Pl
BEIIIECTB.

N3YYEHUE CTPOEHUA U ®YHKIIMOHAJIBHOI'O SHAYEHUSA
I'PAHYJISIPHOH U I'TAJKON DHAOIUIABMATUYECKOM CETH

DHJ0MIa3MaTUYeCcKasi CEeTh SBJSETCS YacThbl0 BaKyOIIPHOM CHUCTEMBI KIETKH H
oOpa3oBaHa OOJIBIIMM KOJMYECTBOM MEJIKMX BaKyOJCH M KaHaJIOB, COCIUHSIOIIUXCS IPYT
¢ IpyroMm HamojoOue cetu (peTukyinyMm). B cocraBe9HI0MiIasMaTUYECKON CETH BBIACISIOT
IpaHyJIApHBINA (II€pOXOBaThIN) U TIaAKUi (arpanyispHblii) petukynyM. I'pOIIC ornuuaercs
HAIMYUEM puOOCOM U MOJIHUCOM, IPUKPETUICHHBIX K MEMOpPaHaM CO CTOPOHBI THAJIOIIa3MBl.

Ha mnosepxnoctu alIIC pubocoMm u “monuEOM HeT. Pubocombl, CBs3aHHBIE C
memOpanamu rpOIIC, yuyacTBYIOT B cuHfe3e OENKOB, HEOOXOAWMBIX JUIs PabOThHl APYrHX
KJIETOK WM BBIIOJHEHMs oOLieoprani3MeHHbIX QYHKIMI (IUIIeBapUTeNbHbIE (HDEPMEHTHI,
TOPMOHBI M Jp.). PuOocombl B COCTaBE ITOJIMCOM THANOIUIA3Mbl CHUHTE3UPYIOT O€NKH,
HeoOXoauMble [UIsl OOECHeueHUs IKUZHEIACATENIbHOCTH JIaHHOM KJIETKM (CHHTEe3 s
«IoMalrHero Tmonbs3oBaHuA»). QcoGeHHocTH TOoHKOTO crpoenus TpIIIC u  alIIC
00yCIIOBIMBAIOT CYLIECTBCHHbIE paznuuus B ux GyHKIUSAX. [To3nanue
cyomukpockonuyeckoi opramuzanuu OIIC crano BO3MOXKHBIM Ojarojaps 3J1€KTPOHHOU
MUKPOCKOIIUU YJIbTPATOHKUX, CPE30B. B CBETOBOM MHKpPOCKOINE THUHKTOPHAJIBHBIE CBOMCTBA
(crIOCOOHOCTH OKPAIIMBATHCS) LIUTOILIA3MbI KJIETKU 3aBUCAT OT KOJMYECTBA HAXOMSALIUXCS B
et pubocom wrpITIC. TlockonbKy 3TH CTPYKTYpHI coaepkar 6ombinoe konudectBo PHK,
LIUTOIUIa3Ma TaKuX, KJIeTOK pe3ko 0a30¢puiibHas, T. €. MHTEHCUBHO OKpAIlIMBAETCS OCHOBHBIMU
KpPaCUTEIIIMU.

3ananus

IZM3yunte cxemy cunTe3a OenkoB (pucyHok 4.1), a Takke 53JIEKTPOHOTpaMMy
u exemy crpoenus IIIC (pucyHok 4.2).

2. 3apucyiite B amsbome cxemy crpoeHuss OIIC u  cyOMHUKPOCKOIHMUYECKYIO
opraausanuio rpOIIC Ha ynpTpaToOHKHX cpe3ax.

Iloonucv noo pucynkom: Cxema CTpOeHHUs dHAOILIa3MaTH4ecKoi cetn. Ha pucynke
JOJIKHBI OBITH 0003HAYEHBI BCE CTPYKTYPHI, YKa3aHHbIEC HA pUCYHKE 4.2.

3. M3yuHTe MUKPOCKOITMYECKYIO KapTHHY KJIETOK, aKTUBHO CHHTE3MPYIOIINX OCIIKH.

C 5Toil 1enpI0 UCTIONB3YIOT JAEMOHCTPALMOHHBIM IpenapaT — (UKCUPOBAHHBIA Ma30K

I1a3MaTUYECKUX KIIETOK, OKpAILIEHHBIX T€MaTOKCUIMH-303uHOM. [IpenapaT paccMoTpuTe noj
MHUKPOCKOIIOM ¢ 00BeKTHBaMHU 9% u 40%.
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[lpy manoM yBeIMYEHMM HAWIUTE OTAENBHO JISKAIME CHHUE KIETKU C SAPOM H
SPBIIIKOM. JTO M €CTh IUIa3MaTHYECKUE KIETKU. PaccMOTpuTe AeTanbHee CTPOCHHE KIETKU
npu OonbiioMm yBenuueHuu. [lepudepus ee murToriasmel pe3ko Oa3zoduiabHas (OKpalieHa
WHTCHCUBHO), IIOCKOJIbKY TaM cojepxarcss B OOJIbIIOM KOJHUYECTBE PHOOCOMBI,
CUHTE3UpPYIOLIUE aHTHUTeNa. SIApo KpymHOe C OJHUM WM JABYMS  SApPBIIIKaMHU.
Cnuponn30BaHHBIM XpOMaTUH (F€TEPOXPOMATHH) PACIIONAraeTCsl B BUJE «CIHULl KOJECA».
Boxkpyr sigpa nuromiazMa okpaiieHa OieaHee u 00pasyeT «IBOPHK MPOCBETICHUs». B aTom
MecTe prub0OCOM MaJlo, MOCKOJIBKY 37IECh pacIoiaraeTcs KOMIUIEKC [ ombmku.

4. 3apucyiite 1-2 mia3mMaTH4YeCKHE KICTKH.

Iloonuce noo pucynxom: llnazmatuueckas kierka (aHtuteno-npoayneHt). Oxpaeka:
reMaTOKCUINH-303WH. Ha pucyHKe AOKHBI ObITh 00O3HAUEHBI: SIPO, SIIPHIIIKO, PE3KE
0a3o0(uiIbHAs IUTOIUIA3MA, «IBOPUK IIPOCBETICHUS.

7_MCP
CK D
\ 6 nPHK

ﬂ@ECP

Yo 2
CPY 4 / o \
\

6 - NPOCBET LMCTEPHBI rpSﬂC

BCP — 6onpimias cyoseaununa pudocome; MEP — manas cyobenununa pubocomsl;

P® — pubodopunsr; CPY — curnan =gpacrnognatonias yactuua; [1b — npuyanbHbiil 6€10K;
CK — curnanwsnbie kogoubl (MPHK); CIT = curnansubiii nentua; CIT/] — curaanpHas nenrasa;
IT— nentux (mpoxnykt cunTe3a). CBetias crpenka — ca3biBanue bCP ¢ PO, rémuas
cTpefika - cBaseiBanue CPY c I1b.

Pucynok 4.1. — Cunre30esika Ha rpaHyJIsIPHOI HI0IIa3MATHYECKOI ceTH

— tadlicC
\—TP
}nSﬂC
M
rpalicC
L

alIIC: TP — tpy6ouxka, [T — my3bipbku; nOI1IC — nepexoanast IIC; rpIIIC: T1C — nonucomsl,
M — membpaHna, 1] — nucrepHbl
Pucynok 4.2. — DuaomiasMaruyeckas ceTb
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rpOIIC — rpanynspHas 2H101IIa3MaTHyecKas ceTb; HIT — He3penas noBepxXHOCTS;
I'K — kommnexc 'onbmxu; 311 — 3penast noBepxHOCTh; CII — cekpeTopHbIe My3bIPbKHY;
I — mirazmonemma; TII — T€pmuHanbHbIE My3bIPbKH
Pucynok 4.3. — CUHTEEMYeCKHi annapaT KJIeTKH

MN3YYEHUE CTPOEHMSA U ®YHKIHINOHAJBHOI'O 3HAYEHUSA
KOMIIVIEKCA TI'OJIb17KN

benku, nunonpoTeubh, W CTEpOUAbl CUHTE3UpyroTcss M Hakamumatorcs B OIIC.
BoiBenenne ux u3 KIeTOK Y(PK30LMTO3) MPOUCXOOUT € ydacTueM ammapara Ioabaxmu,
KOTOPBII MMEEeTCsi. BO\ BCEX JYKApHMOTHUECKUX KIIETKaX. DTH CTPYKTYpPbl MOJIYYHUIH CBOE
Ha3BaHue 1o uMeHu K.'T onbku, KOTOPBIN BHepBble UX 0OHapyxkui1 B 1898 r., ncnonb3oBaB
00paboTKy (Mmmpersaiiusi) consiMu cepedpa. Y4acTKu KOMIUIEKca [ ONbIKH, BBISBISIEMbIE
METOIOM MMIIPErHAllNN, MOTYT B HEKOTOPBIX KJIETKax 0Opa3oBHIBATh OTAEIHHO JIEHKAIIHe
KOMILIEKEBI, KOTOPbIE HAa3bIBAIOT AUKTHOCOMAMHU.

3aganue
1.” Uzyumure u 3apucyiite cxemy cTpoeHHs komiuiekca ['onbaku (pucyHok 4.3).
Iloonuce noo pucynkom: Cxema cTpoeHHs Komiuiekca ['onbmku. Ha pucyHke qOMmKHBI
ObITh 0003HAYCHBI IUCTEPHBI, He3penas M 3peliask MOBEPXHOCTh KOMIUIEKCA, CEKPETOPHBIE
MY3bIPbKH.
3. M3yuuTe MUKPOCKOITMYECKYIO KapTHHY KOMIUTIEKca [ 0Jb K.
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1 — sapo; 2 — sapeIKko; 3 — IUIACTHHYATHIN KOMIUIEKC. By~ cxema TpexmepHoit
PEKOHCTPYKIUHU (YIBTPAMUKPOCKOIIAYECKOE CTPOCHHE)

B — anmmapat ["onb1ku Ha Cpese (TIeUeHb):
4 — Bakyonu; 5 — TpyOKkH; O — MIIOCKHE LUCTEPHBI, 7 — MEMOpaHBI FPaHyJIAPHOU
SHJOILIA3MaTUYECKOM CETH.
Pucynok 4.4. — Muxkpockomnus komiuiekca ['onbaxu

Jnsa wm3ydeHuss MHMKPOCKOMHYECKOM KAapTHUHBI KOMIUIEKca ['OJp)kKM B CBETOBOM
MHUKPOCKOIIE HCIIOJIB3YIOT [E€MOHCTDAL[MOHHBIE Ipenaparbl — TUCTOJIOTHUYECKUN Cpe3
CIMHAJIBHOTO TAaHIJIUS, OKPALICHHBIH UMIperHanueil asoTrHokucioro cepebpa. Cpes
paccMOTpUTE TIOJT MUKPOCKOIIOM ¢ oObekTuBamMu 9% u 40x.

ITpu ManoMyBeIMYEHNN HalIUTE KOPUYHEBYIO HEPBHYIO KIIETKY C SIAPOM, SAPBIIIKOM
¥ XOPOIIO BBIPA%KEHHBIM CETYAThIM 00pa30BaHUEM B IIUTOIIA3ME — 3TO M €CTh IJIACTUHYATHIN
KOMILJIEKC.

[TpH OONBIIOM YBEIMUYEHHUH JIeTalIbHEE PACCMOTPUTE CTPOCHUE YKa3aHHOTO OPraHOU[A.
OOparuTeBHUMAHNE Ha Pa3IMYHYI0 HHTEHCUBHOCTh PAa3BUTHUS CETU B COCEAHUX KIIETKAX U ee
CTpOEHHE (HA Cpe3ax OHa MOXKET BBICTYNATh B BUJE YAaCTUYEK Pa3IUUHON (POPMBI: 3epHBIIIEK,
1ajIoucK, 'HUTEH), Ha OKPAaCKy 3JEMEHTOB KOMIUIEKCA, €r0 PACIONIOKEHUE BOKPYI sapa U
OTpA3UTE ITO B PUCYHKE.

3apucyiite 2—3 KJIETKH ¢ pa3NIu4HON hopMoii Komruiekca [ ob1KH.

Iloonucsy noo pucynkom: IlnactuHuaThlii KOMIUIEKC ['0Nb/kH (Cpe3 CIMHHOMO3IOBOT'O
y31a). Okpacka: UMIIpErHanus a30THOKUCIBIM cepedpom. x600. Ha pucyHke JOKHBI OBITH
0003Ha4YeHbl AP0, AIPHIIIKO, ITACTUHYATHIA KOMIUIEKC.

3. Tlo maTepmanam JeKIIUK U y4eOHHUKA 3arOTHUTE Tadmuity 4.1.
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Tabmuna 4.1. — @OYHKIMM, BBIIOJHSAEMbIE PA3IUYHBIMU CTPYKTYpaMU CHHTETHUYECKOTO
annapara

Opranesuia DOYHKUMH OPraHesJIbI

rpOIIC

alIIC
Kommnexkc I'onsmxu

N3YYEHUE TOHKOI'O CTPOEHUSA U ®YHKIIMOHAJIBHOI'O 3HAYEHUST
I'mPOJIA3ZHBIX ITY3bIPBKOB, DHIOCOM U JIN30COM

I'unponasublie My3bIPHKU, SHAOCOMBI M JTU30COMBI MIPEJICTABISIOT COO0HMEMOPaHHBIE
My3bIPbKM C TIOCTETICHHO 3aKUCISIONICHCS BHYTPEHHEW cpenow, couepxkafiiient,okoio 40
TUIPOIIUTUICCKUX (PEPMEHTOB, KOTOPBIC OCYIIECTBISIOT BHYTPHKJIETOYHOE, pACIIENJIeHe
KaK JK30T€HHBIX, TaK M SHJOTCHHBIX OHOJIOTMYECKHX MakpoMolieKyj.WHekoropeie KieTku
MOTYT BBIOPACHIBATH COJCPKHMOE JTM30COM HapYyXy, YTO OO0CCIICUYHBACT BHEKJIETOYHBIM
MPOTEOJIN3 TIPU BOCTIAMTENBHBIX ¥ PE30POLIMOHHBIX MPOIIECCaXx,

3aganusa

1.M3yunTe u 3apucyiiTe cxeMy CTPOCHHS OPFAaHE/I, YYacTBYIOIIMX B IPOIECCE
BHYTPUKJIETOYHOI'O IiepeBapuBaHus (pUCyHOK 4,5).

Iloonuce noo pucynxom: CxemMa TOHKEIO CFPOCHMs amnmnapata BHYTPUKIETOYHOTO
nepeBapuBaHusi. Ha pucyHKe NTOKHBI OBITh OOQ3HAUYEHBl PAHHUE U TO3JHHE 3HJOCOMBI;
TUAPOJIa3HblE  MY3bIPbKU  (TMIEPBUYHBIC 4, JIM30COMBI);  JIM30COMBI;,  (PAroimM30COMBI;
aBTO(aroIM30COMbI; MyJIbTUBE3UKYIISAPHBIE TENbIA; OCTATOUHBIE TEJbIIA.

2. CocTtaBbTe TaOmuIy C( OOOOLICHHBIMM XapaKTEPUCTHKAMM DPA3JIUYHBIX BHUI0B
PHJIOCOM U JIM30COM C yKazaHuWeM PH cogepxumoro u TiayOMHBI IepeBapUBaHUs

MaKpoMoJeKy (cM. Tabmauiy4.2y),

Tabmuua 4.2. — O61as XxapakTepucTHKa MEMOpPaHHBIX MTy3bIPHKOB

Bujx'MeMOpanHOro my3pIpbKa XapakrepucTHuKa
Pannsgsa spgocoma

IMo3muss >unocoma

I'mapomas3Hbii my3bIpek

JImsocoma

3. MI3yuuTe 3J1eKTPOHOTpaMMy M CXEMY YIIBTPATOHKOTO CTPOEHUSI JIM30COMBI M SHOCOMBI.
OOpatuTe BHMMaHue, 4TO MeMOpaHa, OrpaHWYMBAIOIIAS 3TH OPraHEe/UIbl, UMEET OIHOCIIONHOE
CTPOEHHE, a HE TPEXCIOMHOe, XapaKTepHoe i OONBIIMHCTBA OHOJOTMYECKUX MEMOpaH.
BcenomuauTe apyrue 0ocoOOEHHOCTH CTPOEHUSI MEMOPaHBI JIN30COMH IHI0COM; CPOpMYIHpYiiTe
YCTHBIN OTBET.

3apucyiite 3—4 3HI0COMBI U JTH30COMBI.

Iloonuce noo pucynkom: YIbTPAaCTPyKTypa 3HIOCOM U Ju3ocoM. Ha pucynke
JIOJI’KHBI OBITH 0003HAYEHBI JIN30COMBI M 3HJJOCOMBI.
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3H0CcOMBI U 1n30coMbl; KI' — kommuieke I'onbmxn; ['Th— runponasusie my3bIpbKy;
O — okaiimnienHas smka; OIl — oxaliMneHHBIN My3Bipek; PO — pannss snm0coma;
[1P — nmy3sIpek peuuknupoBanus; 113 #nogausag suaocoma; JI — nmzocoma;
I'® - rerepodarocoma; AD — ayrodarocoma; OT — ocTarouHOe TETBIIE,
MBT — MyJIbTHBE3UKYIIPHOE TENbLE
PucyHnok 4.5. — Annapar BHYEpUKJIE€TOYHOI0 NepeBapUBAHUA

N3YYEHUE TOHKOI'O CTPOEHUSA U ®YHKIIUNOHAJIBHOI'O 3HAYEHUA
INEPOKCHCOM

[Tepokcucombl mpeacTaBiIsiQT coboit HeOosbmue Bakyonu auamerpoMm 0,5-1,5 MiwM,
OKpY)KEHHbIE OJMHApHOW ~MEMOpaHOW M 3allOJHEHHbIE TPaHyJIsApHbBIM MaTpukcoM. OHHU
OTJIMYAIOTCSI OT JIM30COM HAJIMYUEM B ILIEHTPE YIUIOTHEHHOW CeplEeBUHBI (HYKJIEOUa),
KOTOpass He MMEET "HUuero oOuiero c sSAepHbBIMU CTPYKTypaMu. HykieouJ cOOTBETCTBYET
o0nacTu KOHACHEalWs (EpPMEHTOB MEPOKCUCOMBI, CpeAu KOTOpPBhIX HauOoyiee Ba)KHbIE —
Karajasa M WEepoKeHIaza. B IeHTpanbHONH YacTH HYKIEOMJa HEPEIKO paclojararorcs
KpucTaJU{onogo6GHbIe  CTPYKTYpBl,  coOcTOsiIMEe W3 TpyOouek  wiaum  QuOpMILIL.
[TpoA@KUTENbHOCTh )KU3HU MEPOKCUCOM — 5—6 cyTok. HoBble MepoKCHCOMBI BO3HHMKAIOT
IyTeM, ieJIeHns cTapblX. PepMeHTBI IEPOKCUCOM CUHTE3UpYyroTCs B rpIIIC.

3aganusa
1. M3yunte wu 3apucyiite cXeMy TOHKOTO CTPOCHHUS U DIIEKTPOHOTPaMMY
NEPOKCHCOMBI.
Iloonuce noo pucynkom: Cxema TOHKOIO CTpOEHHMsS mepokcucoMmbl. Ha pucyHke
JIOJKHBI OBITH 0003HAaYeHBI MEMOpaHa, MaTPUKC, HYKJICOU]] U KPUCTATIION/.
4. CocraBbTe TabMUIy C OOOOIICHHBIMH XapaKTEPUCTUKAMH (PYHKIIMOHAIBHOIO
3HaYeHUs OCHOBHBIX (DEPMEHTOB MEPOKCHCOM (CM. Tabmuily. 4.2).
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Tabnuua 4.3. — Xapakrepuctuka GyHKIMOHAIBHOTO 3HAYCHUS (PEPMEHTOB
EPOKCUCOM

DepMeHT DYHKIHOHAJIBHOE 3HAYeHH e

Peroxisome

Nepokcncoma

- Oxidase
’ Crystalline
Core

Single
Membrane L >

Cdepuueckme nysbipbkn
D_0,05-1,5 MKM,

OKpPY>KEHHbIE MeMbpaHomn,

C YMEPEHHO MJIOTHbIM

MaTpPUKCOM, coaep>KaLlm
KpucTannm4Yeckmm kop (Hykneowva).

Prieynok 4.6. — CxeMa TOHKOI0 CTPOCHHS MEPOKCHCOMBI
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JlabopaTopHas padora Ne 5

CTPYKTYPHO-®YHKIIMOHAJIBHBIE OCOBEHHOCTH
MHUTOXOHJAPUH U TIJIACTU

eab 3anaTUsA
N3yunTh 0COOEHHOCTH TOHKOTO CTPOCHHS (DYHKIIMOHATFHOE 3HAaU€HUE MUTOXOHAPHIA.

Bonpocs! n 3a5anus 1JIsi caMONIOATOTOBKH

1. PackpoiiTe 0COOEHHOCTH CTPOEHHUS MUTOXOHJIPHH.

2. B Kakux yyacTKax KJIETOK OOBIYHO COCPEIOTOYEHBI MUTOXOHAPUH?

3. Ha kakux cTpykTypax MUTOXOHIpUH iporucxoaut cuate3 AT u3z AJ1D?

4. HazoBuTe BO3MOXKHBIE (HOPMBI KPHCT.

5. KakoBbl (hyHKIIMOHATBHBIE OCOOEHHOCTH KIIETOK, COJEpPKaIlHX, MUTOXOHAPUU
C TYOYJISIpPHO-BE3UKYJISIPHBIMU KpUCTaMuU?

6. OcoOenHoct cTpoeHHs M (DYHKIMOHAIBHOE 3HAYEHHE MUTOXOHIPUAIHLHOTO
MaTpHKca.

7. HazoBuTe 00111e CBOMCTBA MUTOXOHAPUIN U TIEPOKCHCOMS

8. KakoBbl 0COOEHHOCTH TMPOHUIAEMOCTH JUISI AaHWQOHOB W, KATHOHOB Yy BHYTpPEHHEH
U Hapy>KHOM MeMOpaH MUTOXOHAPUIA?

9. KakoB MexaHM3M XEMOOCMOTHYECKOTO COUpPMKCHW mnpu oOpazoBanuu ATO
B MUTOXOHJIpUSIX?

10. [epeuncnure GyHKIUNA MATOXOHIPHLK

11.Kaxkoii ¢pepMeHT ABISETCS IUTOXUMHUECKHM MapKepOM MUTOXOHAPUNA?

12. KakoBBI CTPYKTYpHBIE 0OCOOEHHOCTH ¥y (PYHKIIMOHAIBHOE 3HAUYCHHE MUTOXOHIPH-
anpHoM JIHK?

13. Kakue THIBI TUTACTH] H3BECTHBI |y BBICIIIUX PACTCHUI?

14. Kakas pa3HuIla MeXAY NOHATUAMM: TUIAKOU]I, laMmeIa, rpaHa’?

15. Kakue oco6eHHOCTH (POTOCHHTE3UPYIOIIUX CTPYKTYP UMEIOTCS Y MPOKAPUOT?

16. Kakue ocoObeHHOCTH (POTOCHHTE3UPYIOLIMX CTPYKTYP UMEIOTCS Y BOJAOPOCIEH?

OOopynoBanne M, | MATepHAJbI: CXEMbBl CTPOEGHUS U  DJIEKTPOHOTPaMMBbI
MUTOXOHJIPHH, JEMOHCTPAallMOHHbIE MUKPOIPENIapaThl — MUTOXOHAPUHU B KJIETKAaX KaHAJbIEB
MOYKH (TUCTOJIOTUHECKUI Cpe3 IOYKH ), MUKPOCKOTIBI.

MuUTOXOHAPWM . TPEJICTaBISAIOT  COOOM  MeMOpaHHBIE  OpraHeslibl,  KOTOpbIe
o0ecreuuBarOT WKJIETKY SHEpruei, IMolydaeMol B pe3yJbTaTe IpPOLECCOB OKUCICHHUS —
dochonnpupoBatius — u 3anacaemoi B Buje AT®. Kpome Toro, MUTOXOHIpPUHU y4acTBYIOT
B OKHCICHUW ’KUPHBIX KHCIIOT, CHHTE3€ HYKJIEMHOBBIX KHUCIIOT, OeJIKOB U crepouioB. Kaxnas
METOXQHJpHS nMeeT CcBOMl coOcTBeHHbIi reHom (xonbieBas [IHK), TPHK, pPHK, no
00JipIIMHCTBO OenkoB MUTOXOHApUH koaupyet snepHas JJHK. IIponomkuTenbHOCTh KU3HU
OTJEeAbHOW MHUTOXOHJpPUHU cocTaBisgeT B cpenHeM 10 cyrok. OOHOBIEHHE MHUTOXOHIPHUN
MPOUCXOIUT MyTEM JAesleHusA. MUTOXOHAPUHN COCTOAT U3 HApY>KHOM M BHYTpeHHEN MeMOpaH,
pa3/ieIeHHbIX MEXMEeMOpPaHHBIM IPOCTPAHCTBOM. BHYTpH MHMTOXOHIPUM PAaCHOIOKEH
MUTOXOHJIPHAJIbHBIN MaTpuKc. B Hero MHBarMHUPYIOT CKJIAJKU BHYTPEHHEH MeMOpaHbl —
KpucThl. Ha kpucrax Haxoasrcs rpuOOBHIHBIE YACTUIBI (OKCHCOMBI), HA TOJIOBKaX KOTOPBIX
ocymiectBisiercs cuare3 ATO.
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W3YUYEHHUE CTPYKTYPHO-MOP®OJOI'MYECKNX
OCOBEHHOCTEH MUTOXOHJIPUM

3aganusa
1. U3yunTe u 3apucyiiTe CXeMy TOHKOI'O CTPOEHHUSI MUTOXOHIpUH (pUCyHOK 5.1).
Iloonuce noo pucynkom: CxemMa TOHKOIO CTpOEGHUs MHUTOXOHIpuu. Ha pucynke
JOJDKHBL  OBITh  O0O3HAYEHbI HApYyXHAas W BHYTPEHHAS MeMOpaHa, MeXMeMOpaHHOE
IIPOCTPAHCTBO, KPUCTHI U MaTPUKC.

MM BMM

HMM — napyxHast MUTOXOHApUadbHasikMeMOpara; BMM -— BHyTpeHHsIsI MUTOXOHpUaibHast
memOpaHna; K — kpuctsl; MM — MUTOXOHIpHaIbHbII MaTpukc; MIT — MUTOXOHApHATIbHBIE
rpanyinel; MK — memOpana kpuctsl; Y — 3fiemeHTapHble yacTulibl; I' — ronoska; H — HoxKa.
Puc¢ynox S.1. -Muroxonapus

2. M3yuute M 3apucy¥ire \WMHUKPOCKOIMMYECKYI0 KapTHHY MHUTOXOHAPHI B CBETOBOM
MHUKPOCKOTIE.

JleMOHCTpalOHHbII MHUKponpenapar — FMCTOJIOTUYECKUN Cpe3 MOYKH, OKpalleHHbIH
KHACITBIM  (DYKCHHOM “HO AJIbTMaHy, pPacCMOTPHTE II0J MHKPOCKOIIOM C OOBEKTHBAMHU
9% m 40x. UpuyManeM yBeIWYEHMHM HaWIUTE NOINEpEedYHbIe U KOChIe Cpe3bl MOYEUHBIX
kaHanbleBs. OHM UMEIOT BHJI TPyOOUYEK C MpocBeToM BHYTpH. [Ipw OONBIIOM yBETWYEHUH
paccMOTpHUTE CTPOEHUE OJHOTO KaHajibla. OOpaTuTe BHUMAaHHE, YTO CTEHKA €ro COCTOUT U3
OJTHOTO CIJIOSi TECHO PACIOJIOKEHHBIX BBICOKUX (MPU3MATHYECKUX) KIETOK CO Cliabo
BBIPXXCHHBIMU TpaHUIIAMU. B KIleTkax HalWAWTE OKPYTJbIE Spa KEITOro I[BeTa ¢ TEMHBIM
MaJIAHOBOTO IIBE€TA SAPBIIIKOM. B OKpyXaromen sSapo CBETIIO-KEITOH MHUTOIIa3Me
pacCMOTpHUTE MUTOXOHJIPUH, UMEIOIINE BUI HUTEH U 3epeH MaJMHOBOTO 1iBeTa. Onpenenure,
B KaKoW 00JIaCTH KJIETOYHOTO Teja OOJIbIIe MUTOXOHAPHUMA, U OTOOpa3UTEe 3TO HAa PUCYHKE.
3apucyiite 1-2 cpe3a moyeyHOro KaHalibla.

Iloonuce  noo  pucynkom: MUTOXOHIpPHM B  KIETKaX KaHAIbIEB  MOYKH.
JlemoHCcTpannoHHbI MuKpomnpenapar. Okpacka: KUchHbeld pykcuH mo Anbtmany x600. Ha
PHUCYHKE TOJKHBI OBITH 0003HAYEHBHI SIIPO KIETKA, MUTOXOH/IPUH, TPOCBET KaHAJBIIEB.
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MU3YYEHUE @YHKIHUOHAJIbHOI'O 3HAYEHUSA
MHUTOXOHJAPUH

[Tomumo sHEpreTHUecKOl (HYHKIUU, CBS3aHHON ¢ oOpasoBanueM AT®, MHUTOXOHIPUN
YYaCTBYIOT €lI€ B KOHTPOJIE 32 BHYTPUKIIETOUHOW KOHIEHTpauuei Ca, B OKUCIEHUN KUPHBIX
KHCJIOT, @ cOBMECTHO ¢ aDlIC y HEKOTOPBIX KJIETOK — M B CUHTE3€ CTEPOUIHBIX TOPMOHOB.

3aganusa
1. CoctaBbTe Ha OCHOBAaHMM MATCPHAJIOB JICKIMH M Y4eOHOM JIMTEpaTyphl
0000IIIeHHBIC XAPAKTEPUCTUKH (YHKIUH, BBITOTHSAEMBIX OTACIBHBIMH CTPYKTYPHBIMH
KOMITIOHEHTaMU MUTOXOHJIpH (CcM. Tabmwmiry 5.1).

Tabmna 5.1. — XapakTepucTHKU (PYHKIIMOHAIBHOTO 3HAYECHUS OTACIBHBIX KOMIIOHEHTQB
MHUTOXOHIPUI

CTpYKTYpHBI/i KOMIIOHEHT DOyHKIHOHAJIbHOE 3HAYCHME
MembpaHna HapyXHas

MexxmeMOpaHHOE MPOCTPAHCTBO

BuyTpenusis memOpana

Kpuctsr

MHUTOXOHIpUAIBHBIA MATPUKC

2. N3yuure 31eKTpOHOTpaMMY MUTOXOHJPHUM KAETOK)HPOIYLUPYIOIIHUX CTEPOUJIHBIE
TOPMOHBI (KJIETKH KOPKOBOT'O BEILECTBA HAJINOYEYHUKOB)HOQOpaTHTe BHUMAHKE, YTO B TAKHX
MHUTOXOH/IPUSIX KPUCTBI UMEIOT BUJ TPyOOUeK U My3bIPbKOB — TPYOUATO-Be3MKYJISIPHbIE
KPHCTBHI.

3apucyiite 2-3 MUTOXOHAPHUH C TPYOIATO-BE3UKYIISIPHBIMUA KPHCTAMH.

Iloonuce noo pucynkom: MUTOXOHAPUHU Gy TPYOUATO-BE3UKYIISAPHBIMU KPUCTAMHU.

TpyGuaro-Be3uKynspHbIE KPHUCTHL |YIACTBYIOT B CHHTE3€ CTEPOMJHBIX TOPMOHOB.
VY a’poOHBIX MPOKApUOT M ME30KapHOT ,MUTOXOHApUN HeT. MX (yHKUHUU BBITOIHAIOT
Me30COMbI. Poib MexMeMOpaHHOTO MaTpHKCa UTpaeT MPOCTPAHCTBO MEXAY IUIa3MalleMMOM
U KJIETOYHOM CTeHKOW. MUTOXOHAPUM TakKe OTCYTCTBYIOT y HEKOTOPBIX aHa’pPOOHBIX
Napa3uTUYECKUX OJHOKJICTOUHBI), Y aHa’poOHBIX Mapa3sUTHUECKUX uepBel (Hampumep,
y acKapu/bl) MUTOXOHIPUHBBIFIOJIHAIOT 3aM1acarole QyHKINU.

U3YYEHUE CTPYKTYPHO-MOP®OJIOI'MYECKHUX
OCOBEHHOCTEMU IIVIACTU

IInaciuobl— clienualu3upOBaHHbIE TOJTYaBTOHOMHBIE JIBYMEMOpaHHbIE OpraHOM/IbI
pacTeHMiiy BeINQUIHSIONME pa3HooOpa3Hble (yHkiuu. [Tnactuasl onmcan A. BaH JIeBeHIyk
(1676),4H0 ux MOAPOOHOE H3y4YCHHE CBS3aHO C PAa3BUTHEM OHOXHMHH W 3JCKTPOHHOM
Mukpockonuu. [Tnactuasl paznuuarorcs mo ¢gopme, pazMepam, CTpoeHHI0 U QyHKuusM. B
CHELMaTM3UPOBAHHBIX KJIETKaX OOBIYHO OOHApy>KUBAeTcsd TOJBKO OJUH THIl IUIACTHI.
Vickoanon (hopMoii TtacTul ABJISIOTCS MPOIUIACTHIBI, WIN apXeryacTUAbL. YBEIUYHBasCh B
pa3mepax, MpoIIacTH/Ibl MpeBpallatoTcs B JIeWKoIIacThl. JIeikomiacTel B CBOEM pa3BUTUU
MpEeBpaIIalOTCs WK B XJIOPOIUIACTHI, WIIK B APYTrUe THUIbI TUIACTUA: aMUJIOIJIACTBI COJEpKAT
KpaxMaJl U NPEBpaIIalOTCs B MTOTE B KpaxMallbHbIE 3€pHA; JIMIUAOIUIACTHI HAKAIUIMBAIOT
JUOUABL U, T0J00HO cepocomam, MPEBPALIAIOTCS B MaclsHbIE Kallld; MPOTEHMHOIIACTHI
HAKaIlJIMBAIOT OENIKM U CTAHOBATCS MX XPaHWIMILEM. XPOMOILIACTBI MPEICTaBISIOT COOOM
MOCJIEAHIOI CTaJMI0 CYIIECTBOBAaHUS XJIOPOIUIACTOB: B HUX IIPOMCXOAMT pa3pyLICHHE
3€JICHBIX MUTMEHTOB, HO JJIMTEIbHOE BPEMSI COXPAHSIOTCS KENThle M KPacCHbIE NMUTMEHTHI.
[Ipoucxoxkaenne mnactul B (UIOreHe3e U OHTOIEHE3e OCTaeTcs HesICHbIM. TBepao
YCTAQHOBJICHO, YTO IUIACTH]Ibl HUKOIJAa HE OOpa3yroTCs 3aHOBO; MEXAaHU3MBbl YBEJINYEHUS
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Yucaa IUIACTU], B KIETKE, BEPOSTHO, PAa3HOOOpA3HBI: JIEJNEHHUE, IPOOJICHHE, MOYKOBAHHE.
B n3onupoBaHHO# Ky/nbType IJIACTU/bI HE MOTYT CYIIECTBOBATh JUINTEILHOE BPEMSI.

Xnoponnacmer — TUIACTUBI, B KOTOPBIX INPOTEKAIOT BCE peakuuu (OTOCHHTE3A:
dorodochopunupoBanrie U GuKcanus yriaekuciaoro raza. dopMa U KOJIUYECTBO
XJIOPOIIJIACTOB B KJIETKAX OTHOCHUTEIIBHO IOCTOSIHHBI W 3aBUCSAT OT TaKCOHOMHYECKOU
IPUHAAJISKHOCTH OPraHU3MOB, a TAaKXKe OT YPOBHSI MOJUIUIONIUH (Y TOJIUILIOUOB IIACTHL
6onbue). OObIYHO B KJIETKE COJAEPKUTCS HECKOJIBKO JECATKOB XJIOPOIUIACTOB. Brepsbie
y4JacTHe XJIOPOIUIACTOB B mporeccax GorocuHTe3a nokazan T. Durensman (1883), xots eme
Y. JlapBUH cyMTal, 4YTO XJIOPOPMII — CaMOe€ HHTEPECHOE M3 CO3JaHHBIX MPUPOIOI
opraHuyeckux BemecTB. CHocoOHOCTh XJIOPOILIACTOB OCYLIECTBISATh BCE IMPOLIECCHI
(GoTOCHHTE3a TECHO CBfA3aHAa C MX CTpPOEHHEM. BHyTpeHHee comepKMMOEe XJIOPOIUIACTOB
Ha3biBaeTcs crpoma. Ctpoma conepxkut miactuansie JJHK, PHK, pubocoMsr n BKITIOUECHN,
Takum 00pa3oM, XJIOPOIIACTHl 00JIAJAI0T COOCTBEHHBIM OETTOKCHHTE3UPYIOIIUM aITApaToM.
BrisiuuBanuss BHYTpeHHEH MeMOpaHbl 00pa3yloT muiakouosl, 3alOHEHHbIE MATPUKCOM.
OnuHOYHBIE THIIAKOWABl HA3bIBAIOTCS Jamennsl (MW (peThl), KOMIUIEKEHI %, (CTOIKM)
TUJIAKOUIOB — epaHbl. MeMOpaHbl THIIAKOMJIOB COJIEPXKAT KOMIUIEKEHI S\ IIHTMEHTOB
(poTocucremsr) u ananoru rpuboBUAHBIX Ted (hepmeHT ATD-a3a).

JlononaHuUTeNbHbIE PYHKIUM IIACTU] (B TOM YHCIIE U XJIOPOIIACTOB) —'Te XK€, 4TO U Yy
MUTOXOH/IPHI: pEeryssiius BOJHOIO peXKUMa, XpaHWINLIE MUTATEeIbHBIX BEMIECTB, XpaHEHUE
YacTH TeHeTHYeCcKOi HH(pOpMaIui 1 OMOCHHTE3 HEKOTOPBIX OEIIKOB:

VY (hoTOCHHTE3UPYIONIMX MYyPIYPHBIX M 3€ICHBIX OaKTepWil WIACTHIBI OTCYTCTBYIOT.
WX ¢(yHKOMM BBIIOJHSIOT pa3HOOOpa3Hble ME30COMBI: “HPOKAPHOTUYECKUE THIIAKOMIBI,
JaMemiel M Xpomatoopsl. Y nuaHoOakTepuil B LMTOIUIAZME MMEIOTCS JIaMeJulbl, IO
CTPYKTYpPE CXOJHBIE C JJaMEJUIAMHU BBICIIUX PACTCHUH:

Y Bomopocneil  turactuabl  OOBIYHO . Ha3biBarTCs  XpomaTtodopel. Dopma
XpoMaToQopoB: napuetajgbHble  (IOCTEHHbI®),  YaIlIEeBUHbIE, KOJIbLIEOOpa3HbIe,
WIMHAPUYECKUE, CIUpaIbHbIe, 3Be3/14aThle. YUCIO THIAKOUIOB B COCTABE OJJHOM JIaMeIlIbl —
or 1 no 3. V 3eneHsix Bojopociiell umeroTcs ‘EpaHbl. KommdectBo obosouek (MemOpaH)
paznuuHO: 2 (KpacHble M 3elieHble “BQAOPOCHH), 3 (PBIJICHOBBIE U NHPOQPUTOBHIE)
U 4 (3070TUCTBIE, XKENTOo-3eJeHble, AuatoMeBble U Oypeie). [lpu Hamuuum 4 memOpaH
BHEIIIHAS MeMOpaHa IOCTENEHHO NepexXQIuT B MeMOpaHbl SHAOIUIA3MAaTHYECKOW ceTu u
snepHoit o6oouku. B coctaB xpomatoopOoB BXxoauT creruduyeckas 6eIKoBasi CTpPYKTypa —
nupeHousi. Bokpyr mupeHomga ofKimagbiBaeTCs Kpaxmai. [IupeHouIsl MMEITCs Takke B
IUTACTHIaX HEKOTOPBIX MOXOBHHbIX:

3ananus
1. U3yunTe udapucyiire cxeMy TOHKOTO CTPOCHHSI IIIACTH]I (PUCYHOK 5.2).
Ioonucwy noo pucynxom: Cxema TOHKOTO CTpOeHHUs IutacTui. Ha pucyHke HOIKHBI
OBITH 0003HAYCHBI HAPYIKHASI K BHYTPEHHSI MeMOpaHa, CTpOMa, TEJIOKOUIbI, TPaHBI.

BuyTpenunss
memOpaHa Hapyxuas
MembGpana

Tunakoun
Buyrpennee
NPOCTPaHBCTBO

A b
Pucynok 5.2. — A — cxema TOHKOro crpoenue miacrtua; b — Xuopomaacr
B 2JIECKTPOHHOM MHKPOCKOIIe
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2. U3yuuTe U 3apucyiiTe CXeMy B3aUMOIIPEBPAIICHHS TUTACTU]T (PUCYHOK 5.3).

Matu
Etioplast b

S

Pregranal
plastid

Amoeboid
plastid

Pucynok 5.3 — Cxema B3anMenpeBpalieHus MJIacTuja

chloroplast

Senescing
chloroplast

Senescent
chloroplast

3. 3amonnute Tabimuny 5.2 «CpaBHUTEIbHAS XapaKTePUCTUKA MUTOXOHAPHIL
XJIOpOTIacToBy. [Ipy HadMYUM MpHU3HAKA [MOCTaBbTE B COOTBETCTBYIONIYIO SUEHKY 3HAK +.
CnenaiiTe BBIBOJ, O MpPUYMHAX CXOJACTBA M NPUYMHAX pa3IMYUil MUTOXOHAPUN U

XJIOPOIIITACTOB.

Tabmuma 5.2. — CpaBHHUTENbHAS XapaKTEPUCTUKA MUTOXOHIPHIA U XJIOPOIUIACTOB

u

CrpyKTypsl

MuToXoHaApUH

XJopomiactbl

BHyTpeHHUI MATPUKCUIIU CTPOMA

MexMeMOpaHHBII MaTPUKC WIM MaTPUKC TUIAKOUA

AT®-aza B cocTaBe BHyTPEHHUX MEMOpaH

DOTOCUHTE3UPYIOIIHNE CTPYKTYPbI

OxucnutenpbHoe GochopunupoBanme

®dorodochopuirpoBanue

Hes3nauurtenpbHas HN3MEHUYUBOCTD CTPYKTYp

Bricokast ©”3MEHUHUBOCTh CTPYKTYP
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JlaGopaTopHasi padora Ne 6
PUBOCOMBbI U BUOCHHTE3 BEJIKA

Menu 3ansaTHsA
N3yuuth cTpoeHnEe pudbOCOM.
N3yunts cTaguu 6nocuHTesa Oemka

Bonpocs! u 3a1anus 1Jisi CAMONOATOTOBKH
1.TlepeuncnuTe OpraHeuibl, 00pa3yroIie CHHTETHUSCKUN anmnapar KISTKH.
2.I'me 1 kakuM 00pa30M MPOUCXOIUT CUHTE3 Oeka?
3.KakoBbI 0cOOEHHOCTH CTPOCHUS pHOOCOM M TTOJTUCOM?
4.KakoBbl ~ TUHKTOpPHAJIbHBIE CBOWCTBA IMTOIUIA3MBbI  KIIETKH,  COJAEPIKAINEN
3HAYUTENILHOE YU CIIO pruOOocoM?

Marepuansl u 000pyA0BaHHe
[Ipenapar — PHK B nuromnazMe u sjapbllike KIETOK (MOquesiloCTHas XKelesa).
oKpacka 1o bpaiiie (METUI0BBIM 3€71EHBIM — IUPOHUHOM ), MUKPOCKOTII.

PuGocoMbl — 3T0 ciokHBIE PUOOHYKIICONPOTEUIHBIE YAGIHLBE IPEICTABIAIONINE
co0ol MIOTHBIE HeMeMOpPaHHbIe OPraHeJIbl, KOTOpble 00€CIUUBAIOT CUHTE3 Oelka ImyTeM
COCJMHEHUS] AMUHOKMCIOT B MOJUIENTUAHbIe Lenodku. [lonnas,” paboratomas pubocoma
COCTOUT M3 JIBYX HEPAaBHBIX CYOBEAMHUIL: OHA JIETKO U 00PAaTUMO,IUCCOLUUPYET Ha OOJIBIIYIO
U Maiyro cyobenuHuipl. PopMa U JeTanbHbE OuepPTaHUS PUOOCOM IPOKAPUOTUYECKUX U
JYKapUOTHUYECKUX KIIETOK IOPA3ZUTEIBHO CXOKU,(XOTSA U \OTIMYAOTCA psaaoM aetaneut. s
XapaKTEPUCTHKH PHUOOCOM M UX CyObeOUHAIN QOBIYHO WCIONB3YIOT KO3 (PUUHEHTHI
cequmenTanuu. IlosmpuGocoMbl (MONMMCOMBI) -~ KOMIUIEKC HECKOJIBKUX pHOOCOM,
pacronio’keHHbIX Ha ogHON Moisiekyne MPHK. TTomupubocomsl, Kak U OT/ENIbHBIE pUOOCOMBI,
HaXoJATCS B ILMTOIUIa3ME€ B CBOOOAHOM ‘€OCTOSIHMM WM MpPUKpEIUIeHbl K MeMOpaHam
sHOIUIa3MaTHUecKON ceTu. CBOOOAHBIC \HOIHUPUOOCOMBI CUHTE3UPYIOT O€NKU U (hepMEHTHI
JUIsl  caMOM  KJIeTKM (KOHCTYTHMBHBI CHHTe3), a [OJUPUOOCOMBI TpaHyJsSpHOU
HH/IOIUIA3MATUYECKON CETH — JJIsl BBIBEACHUS U3 KIETKU (CMHTE3 HA IKCIOPT).

N3YYEHUE CTPOEHUSA N ®YHKIIMOHAJBHOI'O 3HAYEHUA PUBOCOM

PuGocombl —4 HemMeMOpaHHbIE OpraHoM]bl, OOecleuYMBarolIe OHMOCUHTE3 OeNKOB
(MONUTIENITUIOB) CAEHETUYECKU 00YCIOBICHHOW CTPYKTYpPOH.

| — manas cyobenunuia, 11 — 6onpimnas cyowenununa, Il — o0beauHEeHNE CyOBETUHUIT,
BEPXHUU U HIDKHUHN Psiibl — U300pakeHusl B pa3HbIX nmpoekuusx, (ITo b. Anbeprcy u coaBT.,
C U3MEHEHUSIMHU ).
Pucynok 6.1. — Puéocoma
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PuGocoMbl B KOMIUIEKCE C BHYTPUKIETOUHBIMM MeMOpaHaMM BIEPBHIC BBIJICIHI
Anpbeptr Kion (1940). B 1956-1958 rr. pubocoMbl ObUIM BBIAEICHBI B YHUCTOM BHJE,
a P.b. PobGeprc (1958) mpemnmoxun cam TepMuH «pubocoma». B 1955-1959 rr. Owuio
JIOKa3aHO, YTO Ha pUOOCOMAX CHHTE3UPYIOTCS MOJIUIENTHABL. M3yueHue CTpyKTypbl pudocomM
npakTuuecku 3aBepiimiioch B 1980-e rr. PuOocoMbl — KOMITaKTHBIE YaCTHUIIBI TUAMETPOM
25-30 HM, cocTosMe U3 JBYX CYOBEIUWHUI[ C COOTHONICHHEM Mmacc mpumepHo 2:1. Jlns
00beIMHEHUS CYObEIUHUI] B IIEIOCTHYIO CTPYKTYPY HEOOXOAMMBI MOHBI Maruus. B kierke
COJICP)KUTCS. HECKOJBKO JCCSITKOB TBICSY PHOOCOM, MPH STOM UX KOJIWYECTBO CHIBHO
BapbUpPyeT B 3aBUCUMOCTH OT (PHU3UOJIOTMYECKOW aKTUBHOCTH KJIETKH. boJbmmMHCTBO
pubOCOM B KIIETKE HAXOJUTCS B IMTOIUIA3MATHYECKOM MATPUKCE, MPUYEM CYIIECTBYET
paBHOBecue: pubocoMa Mamnas cyObeauHuiia + Oosblias cyObeauHuma. l3BecTHO, [1Ba
OCHOBHBIX THIIa pHOOCOM: MMPOKAPHOTHUECKUI U dyKapHOTHYECKUH (Tabmuma 6.1.).

Ta6muma 6.1. — Tunsr pubocom

Kpurepun Tunsl pudocom
AU CPABHEH S IIpoxapuoruyeckui JyKapuOTHYECKHi
Haxoxnenue PuGocomel  sybaktepuit  u | Lroruiasmatuueckue
B KJIETKaX [IMaHoOaKTepuit Pu00eoMBI SyKapHoOT:
[TnacTunHble puOOCOMBI AKHUBOTHBIX,
MutoxoHipuaibHbIC EpHOOB,
Pu6ocomel U pacTeHui
Pubocomser apxebakTepuit
(CXOIHBI C 3YKAPHOTUIECKIMU )
CooTHo1IeHNE 21 1:1
PHK : 6enoxk '
Komnuecto pPHK | 1 monekyna mounoi 1500-1600 | 1 monekyna — AIMHOM OKOJIO
B Majioi HYKIeQTHAOB (MuHUMYM — 950 | 1800 HykII€eoTHI0B
cyObeHMLIe B ‘MUTOXOHAPHAIBHBIX pHOO-
COMax)
KomnuectBo pPHK | 2 monexyusr: 3 MOJEKYIIbL:
B 0OJIBIIOH 1 monexyna  jgmmHONW  OKOJO | 1 MOJEKyma AJIMHON OKOJIO
cyObenufunie 3000 HyKI€OTH/IOB, 4-5 TBICSY HYKJICOTH/IOB,
1 mMomexkyna  jumMHOW  OKOJIO | 1 MoJeKyma AJIMHON OKOJIO
120 Hyk1€0THIOB 120 nyxneoTHaoB,
1 mMonekyna JUTMHOM OKOJIO
160 HyksIeoTMIOB (3Ta MOJEKyla
CXOIMHA C OJHAM U3 YYacTKOB
nipokapuotnieckoid pPHK)
Conepxxanue ITpumepno 20 monexyn B Manoit | ITpumepro 30 monekyn B
6enka (moutu Bce | cyObenuuuie u 30 Mosiekyn — B | MaJioi cyobeauHuiie u 40 MoneKyst —
MOJIEKYJTbI 00JTBIIOM B OOTIBIIION
YHUKAJIbHBI)
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3amanue

1. U3yuurte M 3apucyiite B anp00M HIUTOXUMHUYECKOE OOHApy>Ke€HHE PHOOCOM IO
PHK (pucynoxk 6.2.).

Hoonuce noo pucynkom: llpemapar — PHK B muromnasme u SIpBHIMIKE KIETOK
(momuentoctHas xene3a). Okpacka mo bpame (MeTUIOBBIM 3en€HBIM — mMUpoHHWHOM). Ha
pUCYHKe J0JDKHBI ObITh 0Oo03HadeHbl PHK, koropas okpammBaeTcss B MalMHOBBIM IIBET,
LUTOIIa3Ma U SIIPBILIKH.

1 — nuromnasma, 2 — SIIPBIIIKA KIETOK
Pucynok 6.2. — Ilpenapar — PHK B urtonsazme u ssappiiike KjaeToK (MOA4YeTI0CTHAS
:keste3a). Oxkpacka no bpaiie (METHJI0BbIM 3€JIEHBIM — IUPOHUHOM)

N3YUYUTHh CTAAUU BUOCHUHTE3A BEJIKA

[Tpu GuocuHTe3e Oenka Maas eyObeaMHHUIA PHOOCOMBI C IIOMOIIBIO0 CICITH(PUICCKIX
6enkoB ((paxkTopoB uHUIMALMN)« 1 MeTuoHHHOBOM TPHK oOpasyer uHHMIMUpYrOMU
KOMIUIEKC, y3HaeT HayanodMPHK, mpucoenuHsieTcs K HEH M CKOJIB3UT JO TOYKM Hayaia
UHULIMAIMK OuocuHTe3a Ocika (kak npaBuwio, 3To kofoH AVYI). 3areM npoucxoaut
MPUCOCIUHEHHE BOJbioN cyOobenuuuibl. [lpu oObeauHEHUH CYOBEAMHHI] 00pa3yercs
1eNocTHas puOecoMa, KOTopasi HeceT JBa aKTUBHBIX IIEHTpa: A — y4acTOK (aMUHOAIMIIBHBIH,
cinyxut asidnpuceenunenus TPHK ¢ coorBercTByromieit amuHokucnoroit) 1 P — yuactok
(mentumATpancpepazHblii, CIyXUT Uil oOpa3oBaHHMs NENTHIHOM CBSI3M  MEXIY
aMUHOKWEJIOTaMM).

[locne TepmuHanuu (OKOHYaHMSA) OMOCHHTE3a Oenka pubocoma MOJI BO3/EHCTBHEM
OEITKOBBIX,(PAKTOPOB BHOBb pa3eNAeTCsl Ha CyObeJMHUIIBI.

IIpu OmocuHTE3e Oenka OOBIYHO O0O0pPa3yIOTCS TMOJMCOMBI — KOMILJIEKCHI U3 OJHOU
monekynsl MPHK n muoxectBa pubocom. ITomucomsl MOryT pacmosaratbess B MaTpUKCe
LUTOIIA3Mbl WJIM MPUKPEIUIATHCS K MOBEPXHOCTH I'PaHYISIPHOM 3HIOMIA3MATUYECKON CETH.
[TomucoMBl IIUTOIIA3MATHYECKOTO MaTPUKCa OCYIIECTBIIAIOT CHHTE3 OEJIKOB, OCTAIOIIUXCS B
kieTke. [lomucoMbl rpaHymnsipHOI 3HI0MIA3MATUYECKOW CETH CUHTE3UPYIOT KaK KJIETOYHBIE,
TaK ¥ SKCIOPTHBIE OeNKU. DKCIOPTHBIE OENKH MOCTYMAIOT B MOJIOCTh HHIOMIA3MaTHUYECKOM
ceth uepe3 TmTopbl (ydacTkm MeMmOpaH, cojepkame Oenku — TEePEeHOCUYHKH),
MOIUGHUIMPYIOTCS W, MPOHAs Yepe3 ammapar [ oimbIKu, BBIBOIATCA M3 KIETKH B COCTaBe
CEKPETOPHBIX IMY3bIPbKOB ITyTEM SK301IMTO3a.
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3aganus

1. M3yunte u 3apucyiite ctpykrypy MPHK u TPHK.

Eukaryotic mRNA molecule

s Cap | lauG UAG | [ Poly(a) |3
Leader Coding sequence Trailer
(a few bases (contains the
to orient mMRNA termination
on ribosome) signal)
Pucynok 6.3. — Crpykrypa MPHK
AGA UUA AGC
AGG uuG AGU
GCA CGA GGA CUA CCA UCA ACA GUA
GCC CGC GGC AUA CUC CCC UCC ACC GUC  UAA
GCG CGG GAC AAC UGC GAA CAA GGG CAC AUC CUG AAA UUC CCG UCG ACG UAC GUG UAG
GCU CGU GAU AAU UGU GAG CAG GGU CAU AUU CUU/AAG AUG UUU CCU UCU ACU UGG UAU GUU  UGA
Ala Arg Asp Asn Cys Glu GIn Gly His lle teu Lys \Met Phe Pro Ser Thr Trp Tyr Val stop
A R D N C E Q G H | L K M F P S T w Y v

PucyHnok 6.4.— I'eneTn4eckuii Koa

Ester

mRMNA 5

Intramalecular
base-pairing

10
3 Il _
. —C—CHR——Amino acid
po
bond-" |4 NH 3
A
c -
c .
U —
- tRNA
u molecule
C8

Anticodon

Pucynok 6.5. — Crpykrypa TPHK
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2. U3yuure u 3apucyiite o01yto cxemy OnocuHTe3a Oenka

1. Maunuanus

2. DJoHrams CBSI3BIBAHIE

TPaHCIICTITU AT

TPaHCIIOKALIUS

3. Tepmunanus

S —
Start codon

Small
o . ribosomal Py .
mRNA binding site subunit Translation initiation complex
[

Pucynoxk 6.6 alnusA TPAHCIASUUHU

Pucynok 6.7. — Pudocoma B neiicTBuu
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growing polypeptide chain

STEP 1
. newly bound
tRNA

oo ‘

5!
outgoing
tRNA  Esite P-site A-site
STEP 2

3/

(:

o
. b g

STEP3

Pucynok 6.8 — Ctaguu 3JI0Hranum noJunenTuaa

Free
polypeptide

Release )\
factor /

Stop codon
(UAG, UAA, or UGA)

PucyHnok 6.9. — TepMuHanus TpaHCASIUH
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JlabopaTopHas pa6ora Ne 7

CTPYKTYPHO-®YHKIIMOHAJIBHBIE OCOBEHHOCTHU HUTOCKEJIETA
N EI'O ITPOU3BOJHBIX

enan 3ansTHsA
W3y4nth cTpoeHUE OpraHesll, COAEpKaIX MUKPOTPYOOUKH.
N3yunTh QyHKIMOHATIEHOE 3HAUYECHNE [IEHTPUOJICH, PECHUYEK U MUKPOBOPCHHOK.

Bonpocs! u 3agaHus 1Jisi CAaMONOATOTOBKHU

1. Kakue KOMITIOHEHTHI KJIETKH 00pa3yroT LIUTOCKENeT?

2.HazoBuTe 0COOCHHOCTH CTPOSHUS, pa3Mephl U (YHKIIUU MHUKPOTPYOOUCK.

3.Ha3oBure 0COOEHHOCTH CTPOEHMs, pa3Mepbl U (QYHKUUMU MHUKpOQUIaMEHTOB
U TIPOMEXYTOUYHBIX (DUITAMEHTOB.

4.Kakue cTpyKTypbl 00pa3yroT KJIETOUYHBIN IIEHTP, B YEM 3aKIHOYAOTCS QCOOEHHOCTH
€ro CTpoeHus?

5.KakoBbl 0COOCHHOCTH CTPOCHUS IIEHTPUOJICH?

6.3 xakux cTpykTyp 00pa3yrorcs LeHTpocdepa 1 JuIiocoma?

7.13 kakux cTpyKTyp 00pazyeTcst axpoMaTH4YE€CKOE BEPETEHO JIEAEHUS?

8.0nuiuTe CTpoeHNne peCHUYEK U KI'YTUKOB, PACKPOHTE MEXaHNU3M UX OMEHus.

9.0numuTe CTpOeHNE MUKPOBOPCHHOK.

10. HazoBure Genku, 00yClIaBIUBAIOIIUE )KECTKOETH CTPYKTYPHl MUKPOBOPCHHOK.

11. Kak nHa3piBaeTcs O€JOK, y4acTBYIOIIMHAKaK \B OWUEHHUM PECHUYEK, TaK U B
JBY)KEHUH XPOMOCOM IO MUKPOTPYOOUYKaM BepeTeHa AeeHHs, KaKOBBI €r0 CBOMCTBA?

12. B uem 3akimtodaercst pyHKIMOHAIBHOE 3HaUEHUE PECHUYEK?

13. B uewm 3akitovaercst pyHKIIMOHANEAQE 3HAYEHNE MUKPOBOPCHHOK?

Marepunanbl 1 odopynoBanue.” Cxembl -TOHKOTO CTPOEHHS U DJIEKTPOHOTPaMMBbI
LIEHTPUOJIEH U peCHUYEK. [[eMOHCTpaHMOHHBIE, IPENapaThl — TUCTOJOTHYECKHUE CPE3bl MAaTKH
JIOUIAIUHON acKapyuabl U MHOTOPSTHOTO M@PLATEIHHOIO (PECHUTYATOT0) SMUTENNS TPaXeu.
Mukpockor.

[Mutockener 00pa3yloT, “MUKPOTPYOOUKH, MHUKPOQUIAMEHTBI, NPOMEKYTOYHbIE
MHMKPO(QUJIAMEHTHI H MUKPOTpadekyabl. Kaxnas u3 3Tux opraneims GopMHUpyeT B KIETKe
TPEXMEPHYIO CETb, (KOTOpasi ’'B3aMMOJEHUCTBYET C CETAMHM U3 JAPYTUX KOMIIOHEHTOB.
[Mutockener mnpupaen, kinerkam ¢(opMmy, oOecredrMBaeT BHYTPUKIETOUYHBIA TpPaHCIOPT,
HOJBM)KHOCTb W, YIIPYEOCTH KJIETOYHOIO TeNa, y4acTBYeT B (DOPMHUPOBAHUHM MEKKIETOUHBIX
KOHTaKTOB.

Otpnenblble MEMEHTHI IUTOCKENETa BXOAAT B COCTaB CIIELIMAIN3UPOBAHHBIX OpPraHEIUL:
HEHTpUQJel, peeHHUEK, KI'YTUKOB, MUKPOBOPCHUHOK, KJIETOYHOIO LIEHTpPa M MEKKIETOYHBIX
COCIMHEHHUM.

U3YHEHUE CTPOEHUA U ®PYHKIIMOHAJBHOI'O 3BHAYEHUSA OPI'AHEJLJI,
COJAEPKALIUX MUKPOTPYBOYKHA

MuKpOTpyOOUKH SBIISIOTCS OCHOBHBIM KOMITOHEHTOM IITOCKeneTa. Kpome Toro, oHn
BXOJISIT B COCTaB LIEHTPUOJEH, PECHUYEK, KTYTUKOB U KJIETOYHOro IeHTpa. Ilo BHemrHemy
BUJY MHUKPOTPYOOUKH HANOMHUHAIOT TOJbIE IWIMHAPHL JUAMETPOM 25 HM CO CTEHKOU
TonuHOW okono 5 HM. CreHka oOpa3oBaHa rioOynamu Oenka TyOyJlnMHA, HUMEIOLUIUM
HECKOJIbKO (hopM (anbda, 63Ta, JenbTa, SICUIIOH).

LleHTpHoJab — LEHTP OpPraHW3alMi MHUTOTHYECKOro BepereHa. CTEHKa IEHTPUOIH
MIPE/ICTaBJICHA TPUILIETaMU MHKpOTpyOouek. B dasze S (cuHTeTHYecKoi) KIETOYHOTO IHKJIa
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HEHTPUONIN peAyIUMIUpYyIoTcs. B mpodasze wmuTo3a peayruMIupoBaHHBIE IEHTPUOIU
pacxoasTcs K MOJI0caM KIETKM M y4acTBYIOT B 0Opa3oBaHMM aXpOMAaTHYECKOI'O BepeTeHa
nenenusi. OqHa, a yaiie JBe LEHTPUOIN U OKpYXKarolllee X JTy4eoOpa3Hoe OpUECHTHUPOBAHHOE
BEIIECTBO LUTOIUIA3MbI, KOTOPOE Ha3bIBAIOT LEHTpocdepoii, o6pazyloT ocolyio obiactb
KJICTOYHOTO  Teja, MOJYYMBIIYIO Ha3BaHUE HEHTPOCOMBbI (KJICTOYHOTO  IICHTPA).
B nenTpocome aBe paaoM JexKalue eHTPUOIU HHOT/Ia HAa3bIBAIOT AUILIIOCOMOIA.

PecHHYKH — 3TO BBIPOCTHI LIUTOIUIA3Mbl KJIETOK BO3AYXOIPOBOISIIMX U MOJOBBIX
nyTeid. bueHue pecHHUYEK MepeMelaeT Ciau3b C MHOPOJHBIMU YaCTULIAMHU M OCTaTKaMHu
OTMEpIIMX KJIETOK BJOJIb KJIETOYHOM IOBEPXHOCTU. IKIyTMK — Opral JBHKEHUS
criepMaTo3oua. BHyTpu pecHUuEK U KI'yTHKa pacrojiaracTcsi akcoHeMa (oceBas HUTH ) OHa
COCTOUT U3 JIEBATH AP MUKPOTPYOOUEK, PACIIOIOKEHHBIX 110 OKPY>KHOCTH Ha nepudepuid,/n
U3 O/IHOM Mapbl MUKPOTPYOOUEK B LIEHTPE (PUCYHOK 7.2).

a — TpE€XMepHasi MOJIeNh; O, B, T — IMOTMEPEYHBIC CEYCHUS TPOKCUMATFHOTO MUHYC KOHIIA,
CpeIHEeH YacTH M JUCTAIBHOTO ITI0C KOHITA
Pucynok 7.1. — CTpoeHHe HEHTPHOJIH B KJIETKAX MO3BOHOYHBIX
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1 — npononbHBIH cpes; 2 — nonepeunsin epe3; BT — 6a3anbHOe Tenblle (00pa30BaHO TpUaLaMu
Mukpotpy6ouek); [IOMT — nentp opranu3anuu MukpoTpyodouek; bK — 6a3anbHblil Kopeniok;
ITJI — nna3monemma; MTA — mukpotpybouka A; MTB — mukpotpyOouka B;

[IMT — nepudepuueckue Mukperpyoouxu; LIMT — nieHTpanbHble MUKPOTPYOOUKH;

O — nenrtpanbHast obonouka; [P — nunennossie pyuku; PC — paguanbHble CIIMIIbI,

HM — HEekCMHOBBIE MOCTUKH
Pucynok 7.2. — Pecanuka

3aganus
1. U3yuure W1 3apucyiite B anbbOM CXE€My TOHKOIO CTPOEHHS ILEHTPUOIU
(pucynok’7.1).
Iloonucwy 'noo pucynkom: Cxema TOHKOTO CTpOEHHUS IeHTpuoiu. Ha pucyHke H0IKHBI
ObITH '0003HAYEHBI TPUILIIETHI MUKPOTpYyOOUeK, MUKpOoTpyOouku A, B, C, hopmyna cTtpoenus
HEHTPUOIIN.
2. 3yunTe MUKPOCKOITMYECKYIO KapTHHY KJIETOYHOTO IIEHTpA.
st 5TOTO MCTONMB3YIOT JEMOHCTPAIMOHHBIM MUKPOIIPENapaT — TUCTOJIOTUYECKUN Cpe3
MaTK{ JIOIIAJUHOW ackapuabl. B MaTke y ackapuabl BCErJa HMMEETCS MHOXKECTBO SHIL,
B KOTOPBIX XOPOIIO BBIPAKEHBI LICHTPHUOJIH, BEPETEHO ACIICHHUSI © XPOMOCOMBI.
PaccmoTpuTe npenapar mnoj MUKpOCKOIIOM ¢ 00beKTUBaMHU 9% u 40%.
[Tpu ManoM yBeIMUYEHUU B MOJOCTU MAaTKU HaWIUTE SAWLIEKIIETKU, KaXaas U3 KOTOPBIX
OKpy’KeHa ToJICTOI 00onoukoil. [locTaBpTe AHIEKIETKH € SIAPOM B LEHTp moiist 3penus. [Ipu
OOJIBIIIOM YBETMUEHUH HalUTE ACTAIIYIOCS SWLEKIeTKy B cTaguu meradassl. Ha skBatope
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TAKOM KIJIETKHM pacIojlaraloTcsi 4YeThlpe IIEeTIe00pa3HbIX XpOMOCOM, a Ha MOJIcax —
pasoleuecs LEHTPUOIM B BHUAE TEMHBIX TIpaHyl, KOTOpbIE OKpPYXKEHbl JIY4HMCTON
neHTpochepoil. Mexy LEeHTPUONSIMH TNPOTATHBAIOTCS HEOKpAaIIeHHbIE HUTH BepeTeHa
nenenusi. K HUM IpUKpEeIIeHbl XpOMOCOMBI. 3apUCYHTE SAPO SAULICKICTKH.

Iloonuce noo pucynkom: KIeTOYHBII LEHTP B OIUIOJOTBOPEHHBIX SHIIEKJIETKAX
ackapuz. Oxpacka: XKene3Hbli TeMaTOKCWwIMH. Ha pucyHke AOKHBI ObITH 0003HauCHBI
LIEHTPOCOMA, LIEHTpoc(epa, HUTH BEpEeTeHa JIeIEHUS, XPOMOCOMBI.

3. U3yunTte u 3apuCylTe CXEMY TOHKOTO CTPOSHHUS PECHUYKHU (PHCYHOK 7.2).

[Moonucy noo pucynkom: Cxema TOHKOTO CTPOEHHUS peCHHYKU. Ha pHCyHKE IOIIKHBI
OBITH yKa3aHbI IJIA3MOJIEMMa, aKCOHEMa, MUKPOTPYOOUKH.

4. I3yunTe MMKpPOCKOIIMYECKYI0 KapTHHY KIJIETOK C PECHUYKAMU B CBETOBOM
MHUKPOCKOIIE.

B 3TuX 1ensx MCHOJb3YyIOT IEMOHCTPAlMOHHBIM MHKpPOIIpenapar — rUcTOIOPYEeCKUI
Cpe3 AIUTENUS Tpaxeu, OKPAICHHBIH reMaTOKCUIIMH-303MHOM. PaccMOTpuTe, MuKkporpenapat
OJ MHKpOCKONoM ¢ oObexktuBamu 9% u 40x. Ilpu cinabom yBenHueHUM BbIOEpHUTE
BEPTUKAJIBHO PAa3PE3aHHBII Y4aCTOK AIUTENNSA U PACCMOTPUTE €r0 NP GHIIBHOM YBEIMYEHUU.
Bbl yBuauTe, 4TO BCE KIETKHM SIUTENUS pacrojiaratorcs Ha ci1alo-OKpalleHHOW 0a3aibHOM
MeMOpane. [1o 3Tol mpUYMHE SMUTENHN SBISIETCS OTHOCHAOHHBIM.NWOIHAKO siapa B KIIETKaX
pacrosararTcs Ha pa3sHOU BBICOTE, YTO Ja€T OCHOBaHHE Ha3bIBaTh JIIUTEINNA MHOTOSAEPHBIM.
Knerku ¢ pecHUUKaMu Ha4MHAIOTCS OT 0a3zainbHON MEMOpaHBIY3KON HOXKKOW U MOCTENEHHO
pacmupsitorcs. PecHUUKM y HUX pacrosiararoTcsi Ha alliKalbHOM KOHLE B BHUJE TOHKHX
OKCH(HIIBHO OKpaIIeHHBIX HUTEH.

3apucyiite 3 — 4 SnUTENNANbHBIX KJIETKH GPECHUYKAMHU.

Iloonuce noo pucynxom: MHOIOSAEPHBI PECHUTYATHIM MepLATeNbHbIM SMUTENHi
Tpaxeu. JlemMoHcTpalMOHHBIM MuKpomnpenapar. Okpacka: TeéMaTOKCUIMH-303UH  X600.
Ha pucynke nomxHbI ObITh 0003HAUEHBI SPd KJIETOK, UX [IUTOIUIa3Mbl U PECHUYKH.

N3YYEHUE CTPOEHUA U ®PYHKIIMOHAJIBHOI'O 3HAYEHUA
MHUKPOBOPCHHOK

MUKpPOBOPCHHKH | — MajlbLIEBUJHBIE BBIPOCTHI IMTOIJIA3Mbl KJIETKH, KOTOpbIE
oOecrieunBalQT yBEJIWYEHHE IUIOMIAA IOBEPXHOCTH, TJI€ MPOUCXOIUT paclIerieHue
U BCAChIBAHUE Pa3iMyYHbIX BemecTB. Ha anmkaabHOW MOBEPXHOCTH SMUTENNS TOHKON KHUILIKH
Y MIOYEYHBIX KaHAIbLIEB UMEETCS 10 HECKOJIBKUX ThICAY TAKUX MUKPOBOPCHHOK, 00pa3yoLINX
B COBQKYIHOCTH IIETOYHYIO KaeMKy. Kapkac Kakaoii MHKpOBOPCHHKHM OOpa30BaH Iy4YKOM
{IpAMEPHO U3 COPOKAa MUKPO(PHUIAMEHTOB.

3aganusa
1. 3yunTte »SIEKTPOHOTPAMMY M CXEMy TOHKOTO CTPOCHHMS MHUKPOBOPCHHOK
(pucynoxk 7.3). OOpaTuTe BHMMaHHE, 4YTO MHUKPOBOPCHMHKA IMPEJACTaBIsET COOOU
NalbLEBUIHBIN BBIPOCT HMTOIUIA3Mbl KJIeTKH. CHapyXW OHa OrpaHHMuYeHa IJIa3MOJIEMMON.
Ha mnpononbHBIX cpe3ax MHKPOBOPCHHKHM BHUAHO, YTO BHYTPH HEE PACIOJIOKEH ITYy4OK
BIIEKTPOHO-TUIOTHBIX ~ HHUTEH  MHKpPO(QHIAMEHTOB.  3apuCylWTe  CXeMy  CTpPOCHHUS
MHUKPOBOPCHHKH.
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Iloonucvy noo pucynxom: Cxema TOHKOTO CTPOEHHUsI MHUKpOBOpCHMHKM. Ha pucynke
JOJKHBI OBITH 0003HAYEHBI BCE KOMITOHEHTBI, YKa3aHHbIE Ha pUCYHKE 7.3.

rK ; a 3 AB
3 a 1
: 3 ==;=j AMP
ihils = [H
L:\ ; Z t: =1
F%a;___‘ > | .—_14%—@' B
3 Ll H = A
HH E H KT MM
3 3 =51 LS
C LU - |
HFF% 3 F:’: i
Fl H 1 = & salje
TC
y— MO
— 1P

AB — amopdHoe BelecTBo (anuKaibHON 4acTit MUKpOBOPCUHKN); © u B — pubpuH 1 BWLIIMH
(6enku, oOpasyrolue nmonepeuHsie cBI3ku B myuke AM®); MM — MoJeKylibl MUHUMHO3HUHA
(mpuxperustronue nydok AM® k Tgazmanemme MukpoBopcuHkn); TC — TepMuHanbHas ceTh
AMO®O®, C — cnektpuHoBble MocTkM (TipukperuistioT TC k mnazmonemme); M@ — MHO3UHOBBIE
¢dunamentsl; [1D = npomexyrounsie punamenTsl; 'K — rmukokanuc.
Pucynok 7.3:— CxeMa TOHKOI0 CTPOE€HHSI MUKPOBOPCHHOK

2. VI3yunT€ MEKPOCKOITUIECKYI0 KApTUHY MUKPOBOPCHHOK.

B s>tux/11ess1X Uenosib3yr0T JEMOHCTPALIMOHHBIN MUKPOIIPENapaT — FTUCTOJIOTHYECKUI
Cpe3 DJIUPENMS TOHKOTO KHILIEYHHMKA, OKpAIlI€HHbIA TIE€MAaTOKCWIMH — DO3UHOM.
Muxkpornpenapa®, paCcCMOTPUTE MO MUKPOCKOIIOM ¢ 00BbeKTUBaMU 9% u 40%.

ITpu cmabom yBenmWYEeHWH HAWAWTE TEMHO-PO30BYID 0axpoMuaTyl) KaeMKYy,
00pa30BaHHYIO BOPCUHKAMHU CITU3UCTON 00OJIOUKH KUIIeUHUKA. BriOepuTe mpoaoibHbIN cpe3
BOPCUHKM)M HaWJIMTE HAa HEM Y4acCTOK BEPTHUKAJIBHOrO pazpesa snurenus. llocraBeTe ero B
[EHTP "TOJIsl 3PEHUS U PACCMOTPHUTE TpH OOJBIIOM YBEIHUYEHWU. BBl yBUIUTE TECHO
pacnofioKeHHbIE B OJWH DSl BBICOKHE (MPU3MATUUECKHE) KIETKUA C BBITSIHYTHIMHU SJIpaMHU B
0a3albHOM KOHIIE KJIETOYHOTO Teja. ba3zajabHble KOHIIBI HEPEIKO 3ay:KEHbl U MOTYT OBIThH
pa3lieJIeHbl MEKKJIETOYHBIMH MPOCTpaHCTBaMU. Ha anuKkanbHBIX KOHIIAX SMUTENHS OTYETIMBO
BBIIETISIETCS TEMHOOKpAIIEHHasl TMOJ0CKa. OJTO BcachblBarollas KaeMka, oOpa3oBaHHas
MUKpPOBOPCHUHKaMH. B 3aBUCHMOCTHM OT KadecTBa (PUKcAllMMi OHAa MOXET Ka3aThCs
TOMOTE€HHOM MJIM UCUYEPUEHHOM.

3apucyiite 3—4 SNHUTENNATBHBIX KJIETKH C BCACHIBAIOIIECH KAaEMKOM.
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Iloonucwy noo pucynkom: BcacbiBaronas KaeéMKa B SIUTEIUATIbHBIX KJIETKaX TOHKOTO
KuieyHuka. JlemoHcTpaunoHHslii Mukpornpenapatr x600. Ha pucyHke JOKHBI OBITh
0003HaYeHbI A/1pa KIETOK, UX allMKalbHbIE KOHIIBI U BCAChIBAIOIIAsl KAEMKa.

3. 3anonauTe Tabmumy 7.1, yka3zaB XapakTEPUCTUKH (PYHKIUH, BBIMOTHAEMBIX
CHEIaJIbHBIMU OpraHeIaMu.

Tabmuna 7.1. — XapakTepucTHKH (PYHKIIMOHATBHOTO 3HAYCHUS CIIEIUATbHBIX OPTraHellT

Oprasneibl DyHKIHA
LenTpuonu
PecHnuku
MUKPOBOPCUHKH

JlabopaTopHas padora Ne 8

CTPYKTYPHO-®YHKIHHMOHAJIBHBIE OCOBEHHOCTI.
BKIIOYEHHUU KJIETKH

Ieau 3anaTus
W3yunTh HUTOOTHYECKHE OCOOCHHOCTH BKITIOUCHHUH.
YcBOUTHh PYHKIIMOHAIBHOE 3HAYEHNE BKIIFOUCHUH.

Bonpocs! u 3a1aHust VISl CAMOIIOATOTOBKH

. Kakne KOMIOHEHTHI KJIETKH Ha3bIBAIOT BKIIIQHEHUSMU 2
. IlpuBeauTe KiIaccuUKAINIO BKITFOUSHHA.
. [IpuBenuTe mpUMepHl Pa3IMYHBIX BUAOBBKIIOUCHIIN.
. Kakue BKIIIOUEHUS HCIIONB3YIOTCS B KAYECTBE FHEPrETHUECKUX CyOCTPaToB?
. B kakux yuacTkax KJIeTKu HauOoliee YaE€TO pacrloaraloTcs rpaHyibl IIUKOreHa?
. Kakue npoykThl cosiep:kar CeKpeTOPHBIE BKIIOYCHHUS?
. Kakne mpotyKThI coepkaT 3KCKpeTopHbie BKIIIOYSHHS?
. [IpuBenuTe mpUMeEphI YHAOTCHHBIX WHK30TC€HHBIX MIMTMEHTHBIX BKIIOUEHUH.
. Kakne murMeHTHBIE BKITIOUEHUS HAKaIUTMBAIOTCS B KIETKaX B MPOIECCE CTApEHUS
MakpoopraHuzma’?

10 B gem cocrout (GyHKIMOHATHHOE 3HAUYCHUE HAKOIUICHWS BKJIFOYCHUN MEJaHWHA
npu 3arape?

11. Kakue nurMeHTHbIC BKIIOYCHHS] HAKAIJIMBAIOTCS B Makpodarax, moriouarimx
MOTHOAOIINE SPUTPOLIUTHI?

OCOoO~NOOUITAWN B

OobopyaoBanue, u MaTepHaJIbl: JIEMOHCTPALIMOHHBIE  MHUKpOIIpenaparsl
(TUCTOJIOTMYECKUE,CPE3BI) — KUPOBBIE BKIIOUEHHS B KJIETKAaX MEYEHU aKCOJOTIIsS, TPaHyJIbI
TJIMKOI'€CHAB KIICTKAX II€CYCHH aKCOJIOTJISI, IMUTMEHTHBIC BKIOUYCHHUSA B KOXE I'OJIOBACTHKA.
ONEeKTPOHOTrpaMMBbI BKIIIOUEHUH JKHpa, INIUKOoreHa. MUKpPOCKOII.

HU3YYEHUE CTPYKTYPHO-MOP®OJIOI'MYECKUX OCOBEHHOCTEM
TPOPNYECKHUX BKJIIOYEHUU

B 3aBucHMOCTH OT MPHUPOJIBI 3a11acaeMOro BEIIEeCTBA CPeAH TPOYUUECKUX BKIIOUEHUI
BBIIETISIIOT JKUPOBBIE (JIMMUIHBIC), XKEJITOUHbIE (KENITOK), a TaKXKe TPaHyJbl TJIHMKOTEHa,
IpeJCTaBysIomero co0oil moiauMep TJIOKO3bl. BrimtoueHHs kMpa M TIMKOTeHa KIETKU
HCIONIB3YIOT B KayeCTBE JHEPreTHYecKuX cyOcTpaToB. BriroueHus XenTka 3amacarorcs
B SIHIIEKJIETKE M PACXOYyIOTCS B MPOLIECCE Pa3BUTHSI SMOPHOHA.

3ananus
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1. I3yunte MUKpPOCKOIIMYECKYIO KapTUHY BKIIFOUEHHUH INIMKOTE€HA B KJIETKaX MEYCHHU.
Jns 3TOro HMCNoNb3yIOT JAEMOHCTPALMOHHBIM MHUKpOIIpenapar — THUCTOJOTHMYECKHU cpe3
MIEYECHH aKCOJOTJIs, OKpall€HHbIM MO MeTtony becra. MeToa BKIOYAeT MpEIBAPUTEIBHOE
nenapadUHUPOBAaHME CpPE30B, 3aKIOYEHHE UX B LEJUIOMAWH, OKpallMBaHHe saep B
remMajliayHe, a 3aT€M OKpallMBaHUE BKIOYEHHUH [NIMKOr€Ha aMMHUAYHbIM PaCTBOPOM KapMHHa.

PaccmoTrpuTe Mukpomnpenapar moJ MHUKPOCKONOM ¢ oObekTtuBamu 9% u 40x. Ilpu
c1aboM YBENMYEHUM HAWIUTE SPKO OKpAIICHHBIM y4yacTok meueHu. Haitnure mpu Gonbiiom
YBENTMYECHUHU KJIETKU medeHd. OHM UMEIOT NPSIMOYTOJIBHYI0O MU MHOTOYTOJbHYIO (opMmy u
COEIMHEHBI B TSKU. B 1leHTpe HaxoauTcs OJHO WM JBa siipa, OKpallleHHbIe B (PMOJIETOBbII
[BET M COJEpKalllie YepHbIE SAPBIIIKU. BOKpyr sijep pacmonararoTcst IIBIOKH TIIMKQOTeHa
SAPKO-KpaCHOI'O LIBETA.

3apucyiite 3 — Ie4eHOYHbIE KJIETKH C BKIIOYCHUSMH.

Iloonuce  no0  pucynkom.  BKIIOYEHHS] TJMKOT€HA B  KIETKaX W IlCYeHHU.
JemoHcTpannoHHblii Mukpomnpenapar. Oxpacka: mo merony becra. x600. Ha pucynke
JIOJKHBI OBITH 0003HAYEHBI SIpa KIETOK, HUTOIUIA3Ma M BKIFOUCHHS.

2. I3yuute »JIeKTPOHOrpaMMy BKIIIOUEHHUH rimkoreHa. OHU{ MPEICTaBISIOT co00i
CKOIUICHHSI ~ JJEKTPOHO-TUIOTHBIX  rpaHyl  pasmepom  20-80.HMy HE  HMMEIONMX
orpaHuuuBaronieii MeMOpanbl. CKOIJICHHUS MO BHEIIHEMY, BH/Yy, HAMOMHUHAIOT PO3ETKU H
Hepeako pacnooxkensl BOau3u ot adlIC.

3apucyiiTe y4acTOK LIUTOILIA3MbI KJIIETKH C 2—3(CKOMICHWSIMU TJIMKOreHa.

Iloonuce noo pucynxom: YIbTpacTpyKTypa BKIIOYCHUN ThukoreHa. Ha pucyHke
JIOJKHBI OBITH 0003HAYCHBI BKITFOUCHHS InKoreraalllC, TuiasmonemMma, 4acTh sjipa.

3. 3yunTe MUKPOCKOTIMYECKYIO KapTHHY BKIOUYCHUN KHpa B KIETKaX redeHu. J{is
3TOr0 HCIOJIB3YIOT JIEMOHCTPAIIMOHHBIN MUKpOIPernapaT — TMCTOJOTHYECKHI cpe3 MeueHu
AKCOJIOTJISA, OKPAILIEHHBIA ca)paHUHOM M OCMUEBOM KHCIOTOM.

PaccmoTpute Mukporpenapar moj MUKpOCKONoM ¢ o0bekTuBamMu 9% u 40x%. [pu cnabom
YBEIMYEHUH Bbl YBHIUTE OOBEIMHEHHbIE B TSDKM KIETKM C KPAaCHBIMU SIAPAMH M UYEpPHBIMU
BKJIIOYEHUsIMU kupa. [Ipu Oo0sbiliOMe YBETMYEHUM HAWIWTE IOJIUTOHAIbHBIE KIETKH C
LHEHTPaJIbHO WU HKCUEHTPUIHO:), PACIOJIOKEHHBIM SIPOM, OKpAallleHHbIM cappaHuHOM
B KpacHbIi 1BeT. B po3oBoMH, (6cu(MIbHOI) HUTOMIa3Me BUIHBI OKPYIJIbIE Pa3IMYHOMN
BEJIMYMHBI BKIIFOUEHUS JKUPA, KOTOPbIE OCMUEBON KUCIOTOW OKpAILEHbI B YEPHO-KOPUYHEBBII
L[BET.

3apucyiite 2—3 KIEeTKH.

Ioonuce Mmoo pucynkom: BrxmroueHuss xupa B TeueHH. JleMOHCTpalMOHHBIN
Mukpornpénapat, Ha pucyHke HOIKHBI OBbITh O0O3HAU€HbI AP0, LUTOIIA3Ma, >KUPOBBIE
BKJIIOYEHUs, M1azMosieMMma. (Cxema ylIbTpacTpyKTYpHOW OpraHu3allMid MHKPOBOPCHHKH:
AMO® < aKkTHHOBBIE MUKPO(PHUIAMEHTHI.

W3YUEHUE IMUTOJOTMYECKHUX OCOBEHHOCTEH
MNUTMEHTHBIX BKJIIOYEHUM
[TurMeHTHbIE BKJIIOYEHHS OBIBAIOT SHAOTCHHBIMH M SK30TeHHBIMU. K 3HIOreHHBIM
OTHOCSITCSI T€MOTJIO0NH, TeMOCeepuH, OMINPyOrH, METaHUH, JUMO(YCIHH, K 3K30T€HHbIM
YaCTUYKH MbUIH, YIJIS; KAPOTHH, KPACUTENH (TaTyHpPOBKA).

3aganus
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1. 3yunTte MHUKpPOCKOMHMYECKYI0 KapTUHY NHTMEHTHBIX BKIOueHui. Jlns sToro
UCIONB3YIOT ~ JIEMOHCTPAllMOHHBIA ~ MHKpOIpernapaT — TOTajbHBIA Ipernapar  KOXHU
roJIOBacTHKA, CJa00 IMOAKPAIICHHBI IeéMaTOKCHIMHOM. PaccMOTpuTe MHKpOIpernapaT IMoj
MHUKpPOCKOIIOM C o0ObekTuBamMu 9xu 40%. Ilpu ManoMm yBEeTUYEHUH HAWIUTE KPYIHYIO
oTpocuaTyro Kkierky. [Ipu OonblIOM yBelnMUEHUE pacCMOTpPUTE €e. B IeHTpe KiIeTku
pacrosaraeTcsi OBaIbHOE AP0 C OJHUM WJIM HECKOJIBKUMU SIAPBIIIKAMU (PHOJIETOBOTO LIBETA.
B muromnasMe M OTpPOCTKAax pacHoyIOKEHbl KOPUYHEBBIE TpaHylbl MUTMEHTAa MeJlaHWHa,
KOTOpBI€ 00YCIIaBIUBAIOT ECTECTBEHHBIN IIBET KJIETKHU.

2. 3apucyiiTe OTPOCUATYIO KJICTKY.

Iloonuce noo pucynkom: BxIIOYEHHs MeEJIaHMHA B IHUITMEHTHOM KIIETKE KOXKU
rojoBacTuka. JleMOHCTpauMOHHBIM Mukporpenapar. Okxpacka: cinabas MOIKpacka, saep
remarokcunuHoM. x600. Ha pucyHke moiKHBI OBITH 0003HAUEHBI PO KICTKH, € OTPOCTKU
Y BKIIIOYCHHS TUTMEHTA.

JlaGopaTopHas padora Ne 9

CTPYKTYPHO-®YHKIHHOHAJIBHBIE OCOBEHHOCTHU A/IPA KJIETKH

Mean 3anaTUA
Y cBOUTH 0OCOOEHHOCTH CTPOCHHUS si/ipa U ero PyHKUHOHAIbHOE 3HAUCHHUE.

Bonpocs! n 3axanns sl ,caMONOATOTOBKH

1. VI3 xakux KOMIIOHEHTOB COCTOMT SIZIpO KJIETKH, 1B YeM 3aKITFOYAETCs ero (DyHKIMOHAIBHOE
3HayeHue?

2.0numuTe CTpoeHUE s1ePHOIN 000TQUKHY

3.0numuTe CTpOCHUE SIEPHBIX TOP, KOMIUIEKCA SIIEPHOH MTOPHI.

4.B uyeMm cocToUT (QYHKIMOHAJIbHOE 3HAUE€HNE KOMIUIEKCA SEPHOI MOphI?

5.13 KakuX KOMIOHEHTOB COCTOUT XPOMAaTHH?

6. [laiite onpejieneHre 3yXPOMATHHY W TETEPOXPOMATHHY, PACKpOHTE MX (DYHKIIMOHAIBHOS
3HaYEHHE.

7.Kakue KIeTKY OTIMYAOTCS MOBBIIIEHHBIM COIEpKaHUEM reTepoXpoMaTuHa?

8.B kakoil MOMEHT KJIETOYHOTO ITMKJIa HAaONIOAeTCs MaKCHMalbHas KOHICHCAITUS
XpOMAaTHHA, KAKUE,CTPYKTYpbl 00pa3ytoTcsi U3 HETO B 3TOT Nepuoa?

9. Kakne, CTpYKTYphl yUaCTBYIOT B 00pa30BaHUHU SAPBIIIKA?

10. B kaKkoil cTaguu S>KM3HCHHOTO IMKJIAa KIETOK SJIPBIIIKO HCYE3aeT, a 3aTeM

dopMmpyeTcss BHOBb?

11KakoBo (hyHKIIMOHAJIbHOE 3HAYEHUE SIJIPHIIIKA?

12. Ha xakux xpoMocomax npoucxoaut Tpanckpumius pPHK?

13. Kakum o6pa3zom obpa3zyrorcs pubocoMbl?

14. Kakue cTpyKTyphl OJIy4nIIN Ha3BaHUE Tenel bopa.

15. HazoBuTe ypoBHH CIMpaIU3aliy HACIEACTBEHHOTO MaTepraa.

16. laiiTe XapakTepUCTUKY HYKJIEOCOMaM, XPOMAaTHHOBBIM (UOpHILIaM, METEIbHBIM
JIOMEHaM, KOH/IEHCHPOBAHHBIM Y4acTKaM XPOMOCOMBI.
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Marepuanbl U 000pyAOBaHHe. CXEMbl CTPOCHMSI X-XPOMOCOM, CX€Ma CTPOEHUs
A1pa, KOMIUIEKCa SIepHON MOPBL. DIEKTPOHOTPaAMMBI Spa.

Snpo sABiseTCs BaXKHEHIIMM CTPYKTYPHBIM 3JIEMEHTOM KIJIETKH, COJAEpXKAIIUM €€
reHeTuueckuii marepuanl. OyHKOUM sAOpa — XpaHEHHE, pealusauus U Iepeaada
TEHeTUYEeCKOro Marepuana. MHTepdasHoe sIpo COCTOUT M3 CIEAYIOIIUX KOMIIOHEHTOB:
silepHOM 000J10YKM (KapHOJEMMbl), XpOMATHHA, SIAPBIIIKA U KapHOIJIa3Mbl (SIEpHOIO
coka). Bo BpeMsi MUTO3a SAPBILIKO HCYE3aET.

1 — oOmwmii Buz; 2 — ydacTok sjepHoit ooonouknyl X ~ rerepoxpoMaTs; DX — 3yXpOMaTuH;
A — sanpeiuko; [THX — nepunykneonspusiif xpomatud; HM — HapyxHas memOpaHa siiepHOi
o0onouku; BM — BHyTpenHss méM@panayplIHIT — nepunykineapHoe npocTpaHCTBO;
BII® — BUMEHTHHOBBIE TPOMEKYTOUHBIC hrTaMeHThl; JI — maMuHa (YepHBIMU CTpPEIKaMU
MIOKAa3aHbI si/IepHbIE TIOPBI, O€JIol - yJacTOK coelMHeHus saepHoil obonouku ¢ rpIIIC).
Pucynok 9.1. — AAnpo kierku




1 — MeTaneHTpUYECKHE XPOMOCOMBI; 2 — CyOMETaLlEHTPUYECKHE XPOMOCOMBI;
3 — aKPOIICHTPUYECKUE XPOMOCOMBI, 4 — CIIyTHUYHBIE (SAPBIIIKOBBIC) XPOMOCOMBI;
T — renomepsr; L] — neHTpoMeps! (nepBrUUHbIE EepeTskKKH ); O — sSapbILIKOBBIH OpraHUu3aTop
(BTOpHYHAas NEPETSAKKA)

Pucynok 9.3. — Cxema o0ueil Mmopgosiornu XxpoMocom

N3YYEHUE CTPOEHUA AAPA U @YHKIIMOHAJIBHOI'O 3HAYEHUA
ET'O KOMIIOHEHTOB

B snppe BBLAETAIOT CIENyHOUIME CTPYKTYPHBIC W KOMIIOHEHTHI: XPOMAaTHUH, SACPHYIO
000J10UKY, SAPBIIIKON HyKIIeomIa3My. [ eHeTnuecKas nHPOpManus XpaHUTCS B XpOMaTHHE.

Xpomatun mpenacraBiasier coboit kommiueke JIHK ¢ Oenkamu  (THCTOHOBBIMU
Y HETMCTOHOBBIMHU). Pa3nuyaroT rerepoxpoMaTii 1 3YXpOMAaTHH.

I'erepoxpoMaTHH (TPaHCKPHUILIMOHHO \,HEAKTUBHBIM) COOTBETCTBYET KOH/EHCHPOBAaHHBIM
y4JacTKaM MHTep(a3HbIX XPOMOCOM. XOPOMIO OKPAIIIMBAETCS OCHOBHBIMHU KpacUTeNsIMU (HaIripumep,
TeMaTOKCHJIMHOM, T.€. reTepoxpoMariH Oazodunen). [Ipu moiHOM KOHAEHCAIMM XpOMaTHHA
CTaHOBSITCS BUJTHBI XPOMOCOMBI (HaprMep, B CTa/HsIX MeTadasbl 1 aHada3bl MUTO3a).

JyXpOMaTHH — JECIHUPAIMBOBAaHHBIE YYAaCTKM XpOMOCOM, TPAHCKPHUIILMOHHO
akTuBHbIe. Pacnonaratorcs BOIU3K SApbIIIKa U pa30pocaHbl B Ape B BUJE MEIKUX TJIbIOOK.
He oxpammBaeTcs OCHOBHBIMM KPaCUTEISIMU U HE BUJEH B CBETOBOM MUKPOCKOIIE.

Anpeimko He ‘ABiIsAeTcs OQOPMIECHHOM CTPYKTypoH M HE HUMeeT COOCTBEHHOU
00osouku. 1o crelraibHble y4acTKM Ha aKpOLEHTPUYECKHX XpOMOcoMax B 00jacTu
BTOPUYHBIX AIEPETHKEK, KOTOpPbIE HA3bIBAIOT SAPHIIIKOBBIMU OpraHU3aTOpaMu. SIPBIIIKO
conepxur’ PHLI B BBICOKOM KOHIEHTpPAlMM M II03TOMY WHTEHCHUBHO OKpalIUBaCTCA
OCHOBHBIMM KPAaCHUTEISIMHU.

Kapuonna3ma (siaepHblii COK) — XKUAKANA KOMIIOHEHT siipa. COAEpX UT BOLY U Pl
PACTBOPECHHBIX U B3BEIICHHBIX B HEH BELIECTB.

ConepkuMoe sipa OTIENIEHO OT IMTOIIa3Mbl SIAEPHOI 000/104K0ii (KapruoJIeMMON).
B Hell BbLAETAIOT HApYXKHYIO M BHYTPEHHIOIO MeMOpaHy, pa3JelieHHble NMepUHYKICapHbIM
IIPOCTPaHCTBOM. Kapuonemma nponuzana SAEpHBIMH TOPAMHU.
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3aganus

1. U3yunte u 3apucyiite cxemy crpoeHus sapa (pucyHok 9.1). ComocraBbTe ee
C DJIEKTpOHOTpaMMoH sipa. OOpaTHTe BHUMAHKUE HA TO, YTO TETEPOXPOMATHUH OTIUYAETCS OT
syXxpomartrHa 0oJiee BRICOKOH 3JIEKTPOHOONTHYECKOM TUIOTHOCTBIO.

Iloonuce noo pucynxom: Cxema TOHKOTO CTpOEHHUS sapa Kietku. Ha pucynke
JIOJKHBI OBITH 0003HAYEHBI BCE CTPYKTYPHI, YKa3aHHbIC Ha pucynke 9.1.

2. M3yuute u 3apucyiiTe cXxeMy CTPOCHHsI KOMIUIEKCA SIIEPHON KOpbI (pPHUCYHOK 9.2).
ComnocTaBbTe €€ C AJIEKTPOHOTPaMMOW siiepHON oOosouku. OOpaTtuTe BHUMaHHE, YTO
AJIEpHbIC TIOPHl Ha JJIEKTPOHOTPAMMAxX IPEICTABJICHbI OJHOKOHTYPHOH OCMUOGUIbHON
MeMOpaHOM.

Iloonuce noo pucynkom: Cxema CTpOCHHUSI KOMILJIEKCA /IEPHOU TTOPHI.

Ha pucynke 10/mkHBI OBITh 0003HaYEHBI BCE CTPYKTYPHI, YKa3aHHbIe Ha, pucyHke 9.2.

3. Ha ocHoBanuu MarepuanoB JEKUMHW M Yy4eOHUKA NpUBENUTE!, By, Ta0mume 9.1
0000IIeHHBIE XapaKTEPUCTUKN (HYHKIIMOHAIHLHOTO 3HAUYEHUS CTPYKTYPHBIX RICMEHTOB Si/Ipa.

4. OtmeTtbTe B Tabnuie 9.2 0cOOEHHOCTH HyXpOMATHHA U TeTePOXPOMATHHA.

Tabmuna 9.1 — XapakrepucTUk (QYHKIIMOHAIBHOTO 3HAYCHHS CTPYKTYPHBIX SJIEMEHTOB SApa

CTpyKTypHBIE 3JIEeMEHTHI @YHKIHOHAJIbHOE 3HAYCHHE

Kapnonemma

Hapyxnas memOpana

BuyTtpennsas meMOpaHa ¢ 1aMHUHOMN

Kapunonnazma

S npeiko

Tabmuua 9.2 — O60061eHHast XapaKTepUCTHKA CBOICTB 9yXpOMaTHHA U TeTepOXpOMaTHHA

Bux xpomatuna |CTenensb Konaencauuu |(OKpammBaeMocTb JlocTynmHOCTD 1151
CeEMEHTOB XPOMOCOM  |OCHOBHBIMH HAO0II0ACHUS B
KpacuTeJsaMHu CBETOBOM
MHKPOCKOIIEe
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JlaGopaTtopnas pa6ora Ne 10-11
MEXAHMUW3M KJIETOYHOI'O AEJIEHUA

Menu 3ansaTHsA
VY CBOUTh 3aKOHOMEPHOCTH KJIETOYHOT'O IIUKJIA.
N3yunTh 0COOEHHOCTH MHUTO3A.
N3y4nTh 0COOEHHOCTH aMHUTO3a.
N3yunTh OCHOBHBIE CTaIUU MEHO03A.

Bonpocs! u 3a1aHust UIsi CAaMOINOATOTOBKHU

1.Ha3oBute 1 oxapakTepusyiTe cTaiuu KIETOYHOIO IIUKIIA.

2.HazoBwure u oxapaktepusyiTe (pa3pl MUTO3A.

3.HazoBure u oxapakrepusyiite $ha3sl uHTEp(Da3hI.

4.Ha3oBute u oxapakrepusyire pas3sl Meiiosa.

5.B ueM 3akiIr04aroTCs OTIIMYMS MUTO3a OT aMUTO3a?

6.B 1eM 3aKiIr04aloTCs OTIIMYHSI MUTO3a OT Meio3a?

7.0xapaktepu3syiite ocHOBHbIE (a3bl | neneHus meiiosa.

8.Oxapakrepu3yiite ocHOBHBIC (a3bl || nenenus meiiosa;

9.Kak Ha3bpIBaeTcsi CTpyKTypa, oOecreuuBaroliasg pACXOMJICHUE PEIUTULMPOBAHHBIX
XPOMOCOM; KaKOBBI 0COOEHHOCTH €€ CTPOCHUS?

10. Kakue XxpoMOCOMBI Ha3bIBAIOT 1MAJa; YTO TaKEe OWBaseHTa, TeTpajaa’?

11. Kakue xpomatusl Ha3bIBatoT cecTpuaCKkuMu? Korna onu nosBistorcs?

12. B yeM nposBiIS€TCs CXOJCTBO U pa3fiinuleooreHe3a 1 criepMaTorenesa?

13.B dyem cocrouT OHONOTHYECKOE 3HAUCHHE KOHBIOTAIMM W KPOCCHHIOBEpa
XpOMOCOM BO BpeMmst Meiio3a?

14. Kak mnocTpoeH CHHanTOHEMHBIN), KOMIUIEKC, W B 4YeM 3aKJIIYaeTcsi €ero
(byHKLIMOHATbHOE 3HAUCHHE?

15.B uem 3akmouarorcsi, OCOOEHHOCTM IIMTOTOMHMH Y 3YKAapHOTOB >KHMBOTHOTO
U PACTUTENBHOTO IPOMCXOXKICHUS?

Martepuanbl 1 000pyI0BaHMe. CXEMbl MUTO3a U Mel03a. CXxeMa CTpOECHHsI BEPETEHA
JeJIEHNsT M CHHAIOHEMHOPO KoOMILIeKca. JleMOHCTpallMOHHBIE MMKpOIpenapaTsl —
JIaBJICHHBIE MPENaparbl\KOPEIIKOB JIyKa, aMUTO3 B KJIETKaX MOYEBOIO MMy3bIpsi. MUKpOCKOIL.

KieTodHBIIMKII Ipe/ICTaBIIsIeT COOON BCE NMPEBPALICHUS KIETKU OT OJJHOTO JeNICHHS
10 APYTroF0 MK OT neieHus 10 ee cMepTu. Kierounsnit nukn (pucyHok 10.1) coctouT us
MHUTOTHIECKOr0 JCNEeHNs (MHUTO03a WM KAPHOKHHE3a, HENMPSIMOIo JieJieHUs1) 1 MHTep(pa3bl —
NPOMEKYTKa, MEeXAy JIeleHusMU. B uHTepdasze BBLACHAIOT TpPU MEpUONa, CBSA3aHHBIE C
[IOAMOTOBKOM KJIETKH K HOBOMY JIEJIEHUIO.

G. - npecunrernuyeckuii win mocrmurorndyeckmii (Gl), cuHTeTHueckmii (S),
nocreunrerndecknii wim npemurorndecknii (G2). Ecim B Gl-mepuonme kieTka He
JIOCTUTAeT TOYKM pecTpukuuu (Touka R), oHa BcTymaer B mepuoja penpoayKIHOHHOTO
nokos (G0). Muto3 (M) ciexyer 3a untepdazoii u 3aBepiaeT KIeTouHbIi HUKI. OH COCTOUT
u3 JeieHud sapa (KapuoKuHe3) U JeJIeHUs UTOoIIa3Mbl (HMTOTOMUS). B MUTO3€ BHIIEIAIOT
cienytomue ¢assl: npogasy, npomeradasy, meradasy, anagasy, teaodady. Kaxnas paza
XapaKTepU3yeTCs onpeaeaeHHON Gurypoit xpomocom (pucyHok 10.2).
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Pucynok 10.1. — CTagum KJIeTOYHOI0 LMK/

B kieToyHOM IUKIIE Pa3IMyaroT CPaBHUTEILHO KOPOTKYI0 dazy M (MuTO3) M Oolee
JUTMTENbHBIN niepuoja — uHTepdaszy. ®aza M cocTout 1, mpoassl, mpomeradasbl, metadassbl,
anadassl u Tenodasbel; naTepdasza cknanpBaeres u3 Gasz GlyS u G2. Kierku, BeIxoasmme u3
IUKJIa, OoJiee He JACTATCS U BCTYNAIOT B TUPPEPEHITUPOBKY.

[Tocne ¢a3er G2 naumnaercs M-daza (MuTo3) KierouHoro mukiaa. OHA COCTOHUT U3
ISTH CTaauil JeJeHus siapa (KapuokuHed) W JeieHus HUTOIIa3Mbl (IIUTOKMHE3). M-dasa
3aKaH4YMBaeTcs K Haday (as3el G1 crneayroliero finkia.

Snepuas LIEHTPHOIIN
000J1049Ka

XpoMaTuH

SAPBILIKO

AAPO

Nutepdaza
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Ilomroc MUTOTH-
. 4ECKOTO BEepeTCHA
JEJIEeHU

XpoMatuabl

LenTpomepa

Tenodaza

Amnadaza

Pucynok 10.2. — M-¢a3za KJIeTOYHOT0 HUKJIa
N3YUYEHUE KJIETOYHOI'O U MUTOTUYECKOI'O HUKJIOB

Jleénenne BEEX DYKapUOTHUECKUX KIIETOK CBS3aHO C KOHJICHCAIMEH perUIHIIMpPOBAHHBIX
XPOMOEOM, \KOTOpbIe MPUOOPETAIOT BUJ IMJIOTHBIX HUTYATHIX CTPYKTYp. IlepeHoc xpomocom
By JOUYECPHHE KIICTKH OCYIICCTBIISICTCS IMPH TOMOINN CIEIHATBLHOW CTPYKTYphl — BepeTeHa
NEeNiHNs, a pasleleHHe KIETOYHOro Tena (IUTOTOMHS) — 3a CYeT AaKTOMHO3MHOBBIX
KOMIUIEKCOB, BBI3BIBAIOIIMX OOpa3OBaHUE MEPETSHKKU. Takod crmoco0 MeleHHss — MHTO3
(oT Tpey. «Mit0S» — HUTh) TEHETUYECKU JCTEPMUHUPOBAH U MPOTEKAET JOCTATOYHO OBICTPO.
Ero yciioBHO TOIpa3fensoT Ha HECKOJBbKO (a3, TOYHBIE TPAHUIBI MEXIY KOTOPBIMHU
YCTaHOBUTH JOCTATOYHO CIIOKHO, TOCKOJBKY 3TO HEMPEpBIBHBIA Mpolecc U (azbl ero
CMEHSIIOTCS TOCTENEeHHO. TeM He MeHee, B 3aBHUCHMOCTH OT MOP(]OIOTHH Pa3IUYHBIX
KJICTOYHBIX KOMITOHEHTOB B MHUTO3€ MOXHO BBIACIUTH IATh (a3 (prcyHok 10.2).
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B npomexyrke MexAay ABYMs MHUTOTHYECKMMH JIEICHHUAMM KJIETKAa HAaXOIUTCS
B uHTepdase, BO BpeMs KOTOPOH OCYIIECTBISETCS peanu3alys €€ HacleJACTBEHHOU
uHpopmanuu. B 3aBucumoct ot untencuBHoctu cuHte3a JJHK B untepdase BoiaenstoT Tpu
nepuoja (pucynok 10.1).
3aganus

1. U3yunTe cXeMbl KIETOYHOIO LHUKJIA M MHUTO3a, 3allMIIMTe B TadiuLy
XapaKTEPUCTHKH MTEPUOJIOB KU3HEHHOTO IMKJIA KieTku (cM. Tabnuiy 10.1).

Ta6muma 10.1 — XapakTepuCTHKH MEPHOJI0B KU3HEHHOTO IUKJIA KJICTKU U (a3 MUTO3a

da3za IIpu3Haku 3Tana

Nurepdaza

Gi

G2

Go

Mur03

[Tpodaza

Mertadaza

Amnadaza

Tenodasa

2. I3yupTeMUKpOCKOMMYECKYIO0 KapTUHY MUTO3a 3YKapUOTHUYECKON KIeTKH. [ aToro
MCIIOJIB3YIOT JEMOHETPALIMOHHBIA MUKpONpENnapaT — AaBJIEHBIN Ipenapar KOpEIIKOB JIyKa,
HOJTrOTOBJICHHBI,3apaHee U OKpPALIEHHBIM aneroopcenHoM. PaccmoTpuTe Mukpompenapar
M0JT MUKPOCKOTIOM ¢ 00bekTHBaMH 9% u 40%. Ilpu MajaoM yBelHMUE€HUU MUKPOCKOIA HAWIUTe
30Hy AehieHns. Ee oOpa3yioT mpojoipHbIe psAbl KIETOK KyOWYECKOW WM MpU3MaTHYecKOi
(dopMBI, 3aTeM 3TOT y4acTOK MpernapaTra pacCMOTPUTE MOJ MUKPOCKOIIOM ¢ 00BeKTHBOM 40X,
Haiiinte kieTku B cCOCTOSHUM HHTEp(ha3bl U Pa3IUUHBIX (a3 MUTO3A.

HNurepdaza. Henensmasics kieTka, OTJIMYAETCA HAJTUYUEM OKPYIJIOTO SApPA ¢ YETKUMU
IPaHULIAMU U C OHUM WM JBYMSI SIIPBILIKAMU.

IIpogasa. fnpo knerkm yBenmnumBaercs B pasmepax. OHO HE COAEPKUT SAPBILIKH,
B HEM MOSIBIIIOTCS OKpAIIEHHBIE HUTH — XPOMOCOMBI B BUJI€ TUIOTHOTO MJIM PBIXJIOTO KITyOKa
(cTazus pHIXJIOro WM IUIOTHOTO KiIyOKa). SlnepHas o6onouka ncye3aeT B KOHIIE Mpodasbl.
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A — ¢ukcartus nomerony Makaposa. | — nenensmascs kierka; [I-IV — nocnenoBarenbHble
stansl ppodassi; V, VI — meradaza; VII — anadaza; VIII — tenodaza. b — pukcanus cmecbio
Cap-®ennye. 1-1V — nocnenoBatensHble 3Tansl npodassl (yBenudenue — ok. 10, 06. 40):
1 — PO ¢ AAPBIIIKOM; 2 — XPOMATHH; 3 — XPOMOCOMBI; 4 — BEPETECHO JIeTICHHS
Pucynoxk 10.3. — Muro3. KiieTkn kopemka jgyka

Meragasza. MaxkcumanbHbII ypOBEHb KOHACHCALlMU XPOMOCOM, KOTOpPBIE B BHJE
CHJIBHO M30THYTHIX MaJIOYEK BBICTPAUBAIOTCS B 00JIACTH HKBATOPAa MUTOTHYECKOI0 BepeTeHa
AeJieHHsl ¥ 00pa3yloT IKBaTOPHAIBbHYIO (MeTada3Hyl0) NIIACTHHKY (BUI COOKYy) WIH
MATEPUHCKYI0 3Be31y (BHI CBepxy). MUKPOTPYyOOUKHM BepeTeHa IeJCHUS HE OKpaIleHBI
U BBINJISIIAT KaK HUTEBUJHBIE CTPYKTYphl, OPUEHTHUPOBAHHBIE MEXy momocamu. O6paTure
BHHUMAaHUE, YTO IEHTPUOJIN Y PACTUTEIbHBIX KIETOK OTCYTCTBYIOT. OHM NPUHUMAIOT y4acTue
B 00pa30BaHUM BepeTeHa JICJICHHs] TOJILKO Y 3YKaPHOTOB KHUBOTHOTO MPOUCXOKICHUSL.
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Anaga3za. PacuierieHHe XpOMOCOM Ha CECTPUHCKUE XPOMATHIAbI U IEPEMEIICHUE
JOYEpHUX XPOMATHJ BJOJIb MHUKPOTPYOOUEK BEpETeHA JEJCHHUS K MPOTHUBOIOIOKHBIM
nojrocaM KJIeTKW. Amnadasza 3aBepiIaeTcsi CKOIUICHMEM Ha TONIOCax KIETKH JIBYX
UJCHTUYHBIX HAOOPOB XPOMOCOM, KOTOpbIE OOpa3yroT KapTUHBI 3Be3[ (CTaaus JOYEPHUX
3Be3n). B anadaze oueHb XOpOIIO BUTHO aXpOMaTHHOBOE BEPETEHO JICJICHUS.

Tesodasza. OOpazoBaHHe TOCPEAWHE BEpeTeHA JIEICHHUS 3CPHUCTOM TMOJOCKA —
(pparMoHTONIJIACTA, SBISIOIIETOCS HAadaJlbHOM cTagueil 00pa30BaHUs MEPETOPOIKH MEXITY
JOYEPHUMH KJIETKaMU. Y PACTUTENBHBIX KIETOK OH (OpPMHUpPYETCS OT LEHTPa K HapyXH.
B ero o6pa3oBaHuM NPUHUMAIOT y4acTHE MUKPOTPYOOUKH U aKTUHOBBIE MHUKPO(DIAMEHTHI.
Jenenue O>KUBOTHBIX KIETOK MPOUCXOJUT B pe3ylbTaTe o00pa3oBaHUs MEPETSHKKU
(mepemHypoBKi) MaTEPUHCKOW KJIETKM HaJBOE, 4YTO OO0ECHeYrBaeTCs BTSACHBAHWEM
IJIa3MOJIEMMBl BHYTPb LIUTOIUIA3MBI 32 CYET AKTOMUO3MHOBBIX KOMIUIEKCOB. XPOMOCOMBI
B KJETKax IOCTENEeHHO Hcue3aloT. Bokpyr sapa oOpasyercs sipepHas oOoxouka.yB smpe
MOSIBIISIFOTCS SIAPBIIIKH.

3. 3apucyiiTe KJIeTKH B HHTEp(daze U Ha Pa3IMUHbIX pa3zax MUTOBA.

Iloonuce noo pucynkom: MHTO3 B KJIETKax Kopemika Jykas/laBieHslii mpemnapar.
Okxkpacka: aneroopcent. x600. Ha pucyHke momkHbl ObID ykazausl mHTepdasa, mpodasa,
MmeTada3sa, anadasza u tenodasa; sIpo, SAPBIIIKH, sISPHASL 000I0TKa, XPOMOCOMBI, BEPETCHO
JICTICHMSL.

N3YYEHUE MOP®OJIOI'MHU KIIETOK; AEJIAIINXCA AMUTO30M

AmuTO3 (0T Tped. «a» — 6e3 u «Mites) — HUTB) — mpoLEecC, MPOTUBOMOIOKHBIA MHUTO3Y;
CUHOHHUM — IpsIMOE JEJICHUE KJIETKU. AMUTO3WBISETCS OJHUM U3 CIIOCOOOB JENCHHS KIETKU
(simpa), KOTOpPBI  OCYIIECTBISETCS WIyTeM  MpsIMOrO0  IEpPEUIHYpPOBBIBAHUS  sJipa
¢ mocienyrouie miazMoroMuend win 0e3 Hee. B oTnuune oT MHTO3a aMUTO3 MpOTeKaeT 0e3
BUAMMOI mepecTpoiiku siipa. [Ipy 9T0M He 00pa3yroTcsi XpOMOCOMBI M BEPETEHO JIEJIEHUS,
a TaKKe OTCYTCTBYET 3aKQHOMEPHOE paclpeieleHue XpOMOCOM MEXKAY JIO4YEpHUMU
kjeTkaMu. D@opmbl aMHUTO3a| MOTYT OBITh pPA3IMYHBIMU (paBHOMEpHas MEpPETsIKKa sjpa
HaJBoe, 00pa3oBaHUE SIIEPHON MEPErOpoaKH, (hparMeHTaIMsl, TOYKOBAaHUE U JIp.). AMUTO3 HE
CBSI3aH C MpeKpallcHieM (yHKIMOHUPOBAHUS JAeismieiicss kieTku. 110 HeKOTOphIM JaHHBIM,
amuto3y mnpémmectsyer cunte3 JIHK. AmuTo3 wame BeTpedaeTcsi B BBICOKO-
mubdepeHpOBaHHBIX TKaHSAX. MHOIrMe aBTOpbl CYMTAIOT AaMHUTO3 BHYTPHUKJIETOYHOMN
pPETYISTUBHON pe€akiuel, Omarogapss KOTOPOW YCTaHABIMBAIOTCS OIPEICIICHHBIC SICPHO-
LUTOIJIA3MEHHbIE OTHOIIECHUS. by/lyun OJHUM U3 Ba)KHBIX NPOSIBIICHUN JKU3HEAEATEIbHOCTH
KJACTKH, B~ UHTEepGasHbI MEpUoja, aMHUTO3 TMOAJCPKHUBAET U peryaupyer pabouyro
IIPOU3BOIUTENBHOCTh TKAHU, HEPEIKO MPUBOAS K BOSHUKHOBEHHIO TOJIUIUIONIHBIX KJIETOK.
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3aganus

1. U3yunte MHKPOCKONHMYECKYIO KapTUHY amuTo3a. [ STOro HCHoIb3yIoT
JIEMOHCTPALIMOHHBIA MHUKPOIpPENapaT — TUCTOJIOTHYECKUN Cpe3 CTEHKHM MOYEBOTO ITy3bIps,
OKpalleHHbI Te€MaTOKCWIMH-303MHOM. PaccMmorpuTe mnpenapar mnoJ MHKPOCKOIOM C
oobekTuBaMu 9x m 40x. Ilpm crmabom yBenIWYEHWHM HaWIUTE BHYTPEHHIOW OOOJIOYKY H
BBICTWJIAIOLIMI €€ ANUTEIUAIbHBIA CI0OM B BHJIE TOJCTOTO KIJIETOYHOIO Tska. Paccmorpure
npenapar npu CUJIbLHOM YBEJIMYEHUU. B HEM BCTpeuaroTCsl KJIETKHU, UMEIOIINE BBITSHYTYIO
dbopmy. OHM MOTYT OBITH OJHOSIIEPHBIMU — C KPYIJIBIM SIPOM, B KOTOPOM Maji0 XpOMaTHHa,
C HayaJloM MepelIHypoBKH sifpa (raHteneoOpasHas (opma sapa), a TakkKe ABYSICPHBIMHU
(c pazomeAIIMMU U HEPA3OLISIIINMHU SIPAMH).

2. 3apucyiite 3—4 KIETKH, HAXOAAIIUECS Ha PA3INYHBIX CTAIUIX AMHUTO3a.

Iloonuce nood pucynkom: AMHUTO3 B SIUTEIHAIBHBIX KJIETKaX MOYECBOTO ILY3BIPSL
JemoHcTpannoHHbld MUKporpenapaT. Okpacka: remaTtokcuianH-303uH. x600. Ha_ pucynke
JOJKHBI OBITh O00O3HAUYEHBI OJHO- M JABYAJEpPHBbIE KIETKH C pPa3IUYHBIMUY CTATUIMU
MEPEIIHYPOBKH SJIpa.

1 — sapo; 2 — nuTomia3ma; 3 — neperiypoBKasiapa; 4 — IUTOTOMUS,
5 — ABysiaepHas KieTka
Pucynok 10.4. — AMUTOTHYECKOGIeJI€HUE KUBOTHOI KJIETKH

N3YYEHUE MEHOTHWHMECKOI'O JIEJTEHUSA
Meiio3 — mpoliiecc JeJeHusT MYKCKAX, M KEHCKUX TOJIOBBIX KJIETOK, 00eCIeYrBAOIINMA
YMEHbBIIIEHHE B 3peJbIX TaMeTax (CrepMaTo3ouiax M OOIMTaxX) YMCIa XPOMOCOM BJIBOE.
Meiio3 mpoTeKaeT B TEUEHHUE ABYX\,IUKIOB KJIETOYHOTO aeneHud. IlepBoe nenenue meiosa
Ha3bIBAIOT PEeAYKIHOHHBIM, d BTOPOC — JIKBAKIMOHHBIM. B pe3ynprare STUX JelIeHUI
00pa3yroTcs 3pesble raMeThl C FAIIOUIHBIM COJIEPKaHUEM TaMeT.

3ananue

[To marepuaiaM JEeKIIMN U y4eOHHKA COMOCTABHTE MPOIIECCHI, TIPOTEKAIONTUE BO BPEMsI
MUTO3a, U 3amonHuTe Ta0uy 10.2.

TabmuuaA0.2 = CpaBHUTENIbHAS XapaKTEPUCTUKA MUTO3a

IIpusnak Muro3 Meiio3

Bronormgeckoe 3HaueHNE

XapaKTepeH JUIA KaKHUX KJIICTOK

KonudectBo nenenuii siupa

KonmuectBo XpoOMOCOM B O6pa30BaBIIII/IXC$I KJICTKax

Komnuectso JIHK B 06pazoBaBmmxcs KieTkax

Hannuue KOHBIOIalluu XpOMOCOM

Hanmuue KpOCCHHIOBEpa
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2n:4h:4c

Prophase |
(2n=4)

Metaphase | 2nahiac
Anaphase | n:2h:2c
Telophase | n:2h:2c
Cytokinesis
{n=2) n:2h:2c

— Meiosis i

Pucynok 10.5. (1) — Cxema meiio3a
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Metaphasel
n:2h:2c

Anaphase ||

n:h:c

Telophase |l

n:h:c

Cytokinesis

Pucynok 10.5. (2) — Cxema meiio3a
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Meii03 — pa3HOBHIHOCTH MHTO3a, B PE3yJbTaTe KOTOPOrO W3 JAUILIONIHBIX (2N)
COMATHYECKUX KIJIETOK IIOJIOBBIX JKeje3 oOpa3yroTcst ramiouanbie ramersl (In). Ilpum
OIJIOJJOTBOPEHUH Siipa TaMeThl CIUBAIOTCS, M BOCCTAHABJIMBACTCS IUILIOWIHBIN HabOp
xpomocoM. TakuMm oOpazom, Meiio3 oOecrieunBaeT COXpaHEHHE IOCTOSHHOIO AJIS KaXKJIOro
Buaa Habopa xpomocoM u konmyectsa JJHK.

Meiio3 mnpencraBiseTr co0OW  HENMPEpBIBHBIA IMPOIECC, COCTOSAMMNA M3 JBYX
MOCJICIOBAaTEeNbHLIX JICJICHHH, Ha3hIBaeMbIX Meho3oM | m meiio3zom II. B xaxmom meneHuu
paznmuuator npodaszy, meradasy, anadasy u Ttenodasy. B pesymbrare meiioza I uucio
XPOMOCOM yMEHbIIAeTCsl BABOE (peIyKLUMOHHOE ieineHue): npu Mmeiioze Il rammoumHocTh
KJIETOK COXpaHseTcs (3KBALlUOHHOE JICJICHUE).

B mnpodaze wmeitoza 1 mnpoMcxoauT TOCTENEHHAs CHOUpAIM3alUs XpoMaTHHA
¢ o0pa3oBaHHMEM XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI COJIMDKAIOTCS, 00pazysh, O0myI0
CTPYKTYpY, COCTOSIIYIO U3 JBYX XpOMOCOM (OMBAJIGHT) M 4YEThIpEX XpoMaTuj| (TeTpana).
ConpuKOCHOBEHHE JBYX TOMOJIOTUYHBIX XpPOMOCOM IO BCed JJIMHE Ha3bIBaeTCs
KOHbIOTalMen. 3areM MeXJIy TOMOJIOIMYHBIMH XPOMOCOMAaMM  HOSBISIOTCS  CHJIBI
OTTAJIKMBAHUS, W XPOMOCOMBI CHauaia pa3JIeisiIoTcs B O0NAacTH HEHTPOMEp, OCTaBasCh
COEMHEHHBIMU B 0O0JacTH Iied, W o00pa3yroT nepekpecThl (Xmasmbl). Pacxoxnenue
XpOMaTuJ MOCTENIEHHO YBEJIMUUBACTCA, U IIEPEKPECThI CMEIatoTes K\UX KoHIaM. B mponecce
KOHBIOTAlUM MEXJy HEKOTOPbIMH XPOMAaTHJaMU TOMOIOTUYHBIX XPOMOCOM MOXKET
OPOMCXOIUTh OOMEH Yy4yacTKaMH — KPOCCHHIOBEp, ~HPUBOAAIIMN K IepeKoMOMHaluu
reHeTu4eckoro Marepuana. K xkoniy nmpogasbsl pacTBOPSEOTCApIACpHAsT 000JI0UKA U SAPBIIIKH,
(dopMupyeTcsi aXpOMaTHHOBOE BEPETEHO JIETICHU S

B meracdaze meiioza I OuBanieHTbl XpOMOGOM pacHosfaratoTcsl B 3KBaTOPHUAIBHOMN IIIOCKOCTH
KJIETKU. B 3TOT MOMEHT cripanu3aiysi X JoCTUraeT MaKkeCUMyMa.

B anadaze meiioza 1 romonorudHbie XpOMOCOMBI, COCTOSIIME W3 JABYX XPOMAaTH],
OKOHYATEJIBHO OTXOJAT APYT OT IPYrd MypacXQAATCS K IoarocaM KieTkd. ClieoBaTeabHo, U3
KaKIOW THapbl TOMOJIOTHYHBIX XPOMOCOM' B JOYEpPHIOI KIJIETKY IONaJaeT TOJbKO OJHA —
YHCII0 XPOMOCOM YMEHBIIAETCs BABOE (IPOUCXOIUT PEAYKIIHS).

B tenodaze mnpoucxomut\ GopMupoBaHHE sA€p W Ppa3ACIICHHE [HUTOIIa3Mbl —
oOpa3yroTcsi /1Be JouepHHed kileTku. JlouepHue KIETKH COJepKaT TalulouJHbIA Habop
XpOMOCOM, KaX/1asi XpoMOCOMa + 1B€ XpPOMaTHBI.

NHTepkuHe3 —\KOPOTKHI MPOMEXYTOK MEXIY INEPBBIM U BTOPBIM MEHOTHYECKHMH
neneHusiMu. B 570 Bpems He npoucxomut perutukanus JJHK, u 1Be nodepHue kieTku ObICTpO
BCTYNAIOT B M€HO03, 11, mpoTekaromuil o TUILy MUTO3a.

B mpotaze meiioza Il mpoucxonsT Te ke mpolecchl, 4To W B Ipodaze MHUTO3a.
B wmetathaze XpomMocombl pacrofiaraloTcsi B AIKBAaTOPHAJIBHOM IUIOCKOCTH. M3MeHeHui
CoJlePiKaHNs TEHETUYECKOr0 MaTeprala He IPOUCXOIUT.

Bhanadaze meiioza 11 xpoMatuabl Kax10i XpOMOCOMBI OTXOJIAT K MPOTHBOTIOIOKHBIM
NOMF0CAM KIIETKU.

B tenodaze o6pazyroTcs 4 rarmionaHbIe KISTKH.

Takum oOpa3zoM, B pe3ysbTaTe Meio3a W3 OJHON JUIUIOUTHON MaTepUHCKOW KIETKH
00pa3yroTcs 4 KIETKH C TatuionIHBIM HabopoM xpomocoM. Kpome Toro, B mpodasze meitoza |
MIPOUCXOIUT MEPEKOMOMHALINS TEeHETHUECKOT0 MaTepuraia (KpoCcCHHIoBep), a B aHadaze [ u |l
— ClIy4allHOE OTXO0)KJIEHHUE XPOMOCOM M XpOMAaTHJ K OJHOMY WIHM JPYroMmy IOJIOCY. OTH
IPOIIECCH SBISIOTCS MPUYMHON KOMOMHATUBHONW N3MEHUMBOCTH.
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Cnepmuorenes

1. Cramus ronoumToB (epBryHbIX | [IpoTekaer B 3apobliie 10 cOPpMUPOBAHUS TOHAT, T. €.
TIOJIOBBIX KJICTOK) JI0 OTIPEJICJICHUS HAIIPABIICHHSI PAa3BUTHS TOHOIIUTOB.
2. [Ipecniepmarorenes [IpoTekaet BHyTpH rOHAA 0 MOJIOBOTO CO3PEBAHUSI.

3. CoOctBenno ciepmarorene3 | C ~ HacTyIJIEHHEM  PENpPOAYKTUBHOIO  BO3pacTa
HNEepUOANYECKH YacTh HM30JIMPOBAHHBIX CIIEPMAaTOTOHUM
BCTYIAaeT Ha MyTh HeoOpaTtumol auddepeHurnpoBKH,
3aKaHYMBAIOLICHCsl 00pa30BaHHEM CIIEPMAaTO30UIOB.

3 A. CriepMaToroHuu — MUTO3 (MEXAY OTIENbHBIMU CIIEMAaTOTOHUSMH 00Pa3yIOTCs MOW

Y OHU OOBEAUHSIOTCS B TPYIIIIBI) l Q
[IEPMaTOLMThI — MEHO30M — $

aTuapl @ —— Co3speBanue

$ CnepMaTo30uIbI

1. Murornueckue ne?m{ CIIEpMATOTOHUI 2 Henenn
2. MefoTUYECKOGICIICHHE CTIEPMATOIUTOB 30 gHei (rmaBHBIM 00pa3oM, 3a CUET

ya npoda3zsl Meiio3a)

3. M JIOTUYECKOE CO3PEBAHUE CIIEPMATH] — 30 mueit
nep WPOBAHUS, WIH CIIEPMHOTCHE3.
DMUTENINALHOE CO3PEBAHAE CIIEPMATO30H/IOB 1-3 menenu
Oorenes
Craaust TOHOIIUTOB [Iporekaer B 3apoupimie 10 CcHOPMHpPOBAHHS  TOHAT,
(epBUYHBIX MOJOBBIX | (TOHOIMTHI) BIIEPBBIC TMOSBISIOTCA B CTEHKE JKEITOYHOTO
KJIETOK) Mernika. OTCro/1a OHM MUTPHUPYIOT TT0 KPOBEHOCHBIM COCY/IaM 1

BHEJPSIFOTCSL B YTONIICHUS SIUTENUs (MOJIOBBIE IIHYpPHI) Ha
MMOBEPXHOCTH MEPBUYHOM MOYKH.

\
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[Ipooronuu (pa3BUBAIOTCS OOTEHE30M)

IPOUCXOAT €€ B SMOPHOHAIBHBIN IIEPUO/,
pu4éM, y Bcex nonom;ni KIIETOK Cpasy.

a) HauanpHeblii 5Tam oorenesa (Ha 3—4 Mecsiie pa3BUTH) —
MUTOTHUYECKUE JEICHUS KJIETOK B MOJIOBBIX IIHYpPaX MPHU 3TOM
IeJISIIMecs KJIETKU Ha3bIBAIOTCS OOTOHUAMU. (2N:2C)

emé BO BHYTPUYTPOOHBIH MEPUOJ W HEKOTOPOE BpeMs IOCIIE POXKICHHS) BCTYIAIOT
B mipoaszy meiio3a (meproj Majioro pocra). ¢

C »TOro MOMeHTa OHHU Ha3bIBAOTCs oouuTamH | (mepBoro nopsaka).

ITpodasza 10X0aUT 10 CTAUU TUIUIOTEHBI U HA TOM Ha AJIUTEIbHBIN CPOK OCTaHABIMBAETCS.
oot I (4n:2C) HAXOAMTCS B NPUMOPIHATBHOM (OIUTHKYIIE (XPOMOCOMBI yIBOEHBI, JOAPHO
KOHBIOTMPOBaHbI U 00Pa3yIOT XHa3Mbl) l

q)CI- ~C MOMEHTA I10JIOBOT'O CO3pEBaHNS HAYMHACTCS POCT d)OJ'IJ'II/IKVJIOB

Pocr oonur I [IepBruHBIii
Mertada3za I Bropuumnsrii
Amnadasa |
Tenodasza I Oouur II TpeTnuansbii
(2n:1c)

Penykumonnoe Tesbne(2n:1c)
Oynsauus — oouut Il mpuobperaer
l OJIECTALLYIO ¥ 3epHUCTYIO 000JI0UKY

[Tommagaer B IpOEBET MATOYHOU TPVYOBI

BcrpeuaeTcs co ciepMaTo30MI0M i3aBeDHJaeTC$I merio3 11
[Tpodazall
Mertada3za Il
Amnadasa II

/ Tenodaza II

1-oe saapo (GkeHCKUN TPOHYKIIEYC) penyKiuuoHHoe Tenblie ( 1n:1c)
(In:1c) 3ureta obpasyercs | siiexneTka U 3 peayKIIMOHHBIX Teblia
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JlaGopaTopHas padora Ne 12
JAUDODOEPEHIIUALMA U ITATOJIOTUA KJIETOK

Mean 3anATHSA
N3yuuTh cTpoeHME criepMaTo30u1a, SIMIEKIeTKH, Ha4albHbIE CTAUU HIMOPUOTEHE3A.

Bonpocs! u 3a1anus 111 CaMONOATOTOBKH

1. aiiTe onpeaesienue qudpgepeHUNANNU U JeTEPMUHANNH, C YeM CBSI3aHbLIATH
npouecchl ¥ KOrjaa NpoucxXoasT.

2. OxapakTepHu3yiiTe 0COOCHHOCTH arIanTo3a.

3. Uro Takoe auddepoH, NpuBeAUTE IPUMEPHI.

4. PacckaxuTe CTpOCHUE CIIepMaTO30U/1a, UCTIONb3ys TUCTOJOTHYECKHIE MPeTIapaThl.

5. OxapakTepu3yiTe CTpOCHUE SIMIEKIETKH Ha MpUMEpe MHUKponpernapata — SUYHUK
mitekonuratomero. Okpacka reMaTOKCHIMH-203HHOM.

6. OxapakTepu3yiTe Tarbl pa3BUTHUS 3apO/IbIIIA.

7. OnumuTe CTpOEHUE 3apOAbIIIEBBIX JIUCTKOB U UX HPOU3BOIHbIX.

Marepuansl u oGopyaoBanue. Cxema «DOpMHpPOBAHNE CIEPMATO30HMIA U €TO
ctpoenue». Ilpemapar — SUYHUK MIIEKOMUTAOIIETO. ZOKpacka T'eMaTOKCUINH-303UWHOM
[IpemapaT — 3apoXbIMIEBBI TUCK KypUIBI Ha €Taaud oOpa3oBaHMs OCEBBIX 3a4aTKOB.
[Tonepeunsiii cpe3. Okpacka reMaTOKCUIMHOM. MUKpPOCKOIL.

JMuddepenunanusa — 370 CTOlKOe CEPYKTYpHO-(QYHKIIMOHAIBHOE Mpeodpa3oBaHue
KJIETOK B pas3IUyHble CHeluanu3upoBaHHble KieTkH. JuddepeHuupoBka KIeTOK
OMOXMMHUYECKH CBsi3aHA C CHUHIE30M CHEeUU(UYECKUX OCNKOB, a IIMTOJIOTUYECKH —
¢ oOpa3oBaHMEM cCHEIHaIbHbIX, Oprane/ul u BkiItoueHui. [Ipu nuddepeHnupoBke KieTok
MPOUCXOAUT K30MpaTenbHas, AKTUBALUs TIeHOB. BaXXHbIM MoOKa3aTreneM KIETOYHOM
T depeHIIMPOBKY  SBISIETC  CABUT  SAEPHO-IIUTOIUIA3MEHHOTO OTHOILIEHUS B CTOPOHY
npeobiaaHus pa3MepoOB IUTOIIa3Mbl Haja pasMepoM saapa. JuddepeHumpoBka mpoucxoauT
Ha Bcex aranax{oHToreHe3a. OCoOEHHO OTYETIMBO BBIPAXKEHBI Mpoliecchl AU pepeHnanun
KJIETOK Ha 37alle pagBUTHUS TKaHEH M3 MaTepHalia HMOPHOHAIBHBIX 3a4aTKOB. Creruann3anus
KJIETOK OBYCIIOBJIEHA UX JIeTepMUHALIUEH.

JMerepMHUHAIUA — 3TO MPOLIECC ONPEACIICHHs ITyTH, HANpPABICHUS, MPOrPaMMBbl
pa3BUTHs MdTepuasa >MOPHOHAIBHBIX 3a4aTKOB C OOpa30BaHHEM CIEIHMATU3UPOBAHHBIX
TKameil, Jlerepmunanus Moxer OBITh OOTHIMYECKON (TpOrpaMMUpYIOIIEH pa3BUTHE U3
SAWIEKICTKM W 3UTOThl OpraHM3Ma B LEJIOM), 3a4aTKOBOM (IpOrpaMMUpYIOIIEH pa3BUTHE
OpraHOB WJIM CHCTEM, BO3HUKAIOMIMX M3 SMOPHOHAIBHBIX 3a4aTKOB), TKaHEBOU
(mporpaMMHupyIOIIed pa3BUTHE JaHHOW CICNUATU3UPOBAHHONW TKAHM) W  KIETOYHOU
(mporpammupyromed 1uddepeHINpoBKY KOHKPETHBIX KJIETOK). PaznuyaroT neTepMUHAIUIO:
1) 1abunpHYI0, HEYCTONUKBYIO, 00PAaTUMYIO U 2) CTAOMIIbHYIO, YCTOMUUBYIO U HEOO PaTUMYIO.
IIpn perepMHHALIMM TKAaHEBBIX KIIETOK IIPOMCXOAMUT CTOMKOE 3aKpEIUICHHE HUX CBOWCTB,
BCJIEJICTBHE YEro TKAaHU TEPSIOT CIIOCOOHOCTh K B3aMMHOMY HPEBPALCHHIO (METaria3uu).
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MexaHu3Mm JeTepMUHALMM CBSI3aH CO CTOMKMMM M3MEHEHMSIMM IPOLIECCOB PENPECCUU
(6moxmpoBaHUs) U SKCIIPecCUH (IeOIOKNPOBAHMS) PA3TUYHBIX TEHOB.

Kierounasi ruéesib — MIMPOKO PACIpPOCTPaHEHHOE SIBICHHE KaK B 3MOpHOreHese,
Tak 1 B SMOpUOHAJILHOM rUcTOreHe3e. Kak npaBuiio, B pa3BUTHU 3apOJiblllia U TKaHel rudesb
KJIETOK IPOTEKaeT Mo THIy amonTto3a. [IpumepaMu nmporpaMMHpOBaHHON THOENH SIBISIOTCS
ru0enb OSIUTEIMOLUTOB B MEXKIAJBIEBBIX IPOMEXKYTKAX, THOETh KIETOK II0 Kparo
cpacTalomuxcs HEOHbIX meperopofok. [IporpammmupoBanHas THOETb KIETOK XBOCTa
OPOUCXOTUT TpU MeTamopdo3e JUYMHKH JITYIIKH. DTO MpUMEpbl MOp(hOoreHeTHYecKon
rubenu. B sMOpHoOHANBbHOM THCTOTeHE3€e Takke HabmogaeTcst THOeNb KIeTOK, HalpuMep Mpu
pa3BUTUM HEPBHOM TKaHW, CKEJIETHOM MBIIIEYHOH TKaHU U JAp. OTO NPUMEPHI
rUCTOreHeThYecko rubenu. B nepuHUTHBHOM oOpraHuzMe MyTeM amonTo3a MOrudaroT
TUMQOIUTE TPU HMX CEJIEKIUU B THMYCE, KIETKH 0005I04eK (OJUIMKYIIOB SHYHHKOBB
rpoiiecce ux oTdéopa st OBYJISALUU U JIP.

Ionsitue o nuddepone. [1o Mepe pa3BuTHs TKaHEH U3 MaTepraia IMOPHOHATHHBIX
3a4aTKOB BO3HUKAET KJIETOYHOE COOOIECTBO, B KOTOPOM BBIIEISIOTCS KIETKE Pa3IU4HON
crenenn  3penoctd. COBOKYMHOCTh  KIJIETOYHBIX  (OpPM,  COCTABJSIONUIMX  JIMHHUIO
mubdepeHIIMPOBKY, Ha3bIBAIOT AU GEepoHOM, WK THCTOreHeTudecKuM psiaom. uddepon
COCTABJISIIOT HECKOJIBKO TPYII KJIETOK: 1) CTBOJIOBBIE KJIETKHU, 2) KAETPKU-TIPEIIIIECTBEHHUKH,
3) 3penbie  auddepeHpoBaHHbIe  KICTKH, 4) craperouiue (, iy, OTMHPAIOIINE KICTKH.
CTBOJIOBBIE  KJIETKM — HCXOJHBIE KJIETKM TIUCFOr€HETHMHecKoro psga —  3TO
CaMOTIO/JICP)KUBAIOIIASACS ~ TOMYJSIIUS  KIETOK, 4\, CIIOCO0HBIX  IuddepeHIpoBaTHCS
B pa3MYHBIX HampaBieHusax. O6nagas BHICOKUMHU MpoiuhepaTuBHBIMU MOTEHIUSIMHU, CaMU
OHHM (TEeM He MeHee) AENATCS O4YeHb peAko. KIEEKU-HpeNIIeCTBEHHUKH (ITOJyCTBOJIOBBIE,
KaMOualbHbIE) COCTABIISIIOT CIEAYIOUIYI0 YaChh TIHCTOrCHETUYECKOro psfa. OTH KIETKH
[PETEPIEBAIOT HECKOJBKO LIMKIIOB JCJCHMS, MONOMHAS KICTOYHYIO COBOKYIHOCTh HOBBIMH
3JIEMEHTaMH, M 4acTh M3 HUX 3aTeM HaulHaioT creuuduyeckyro AupepeHunpoBKy (Mo
BIMSHUEM (DAKTOPOB MHUKPOOKDPYKEHHs). ITO MOMYJALUsS KOMMHUTHPOBAHHBIX KIIETOK,
crnocoOHast  auddepeHIpoBaThCS B OIIpEAEIEHHOM HaIpPAaBJICHUU. 3penblie
(GYHKIMOHUPYIOIIME M CTaperolfde &JIETKH 3aBepIlaloT T'MCTOT€HETHYECKHH psd, WM
nuddepon. CooTHOIIEHHE KIIETOK PA3IMYHON CTENEHU 3perocTu B auddepoHax 3perbix
TKaHEeW opraHu3Ma HEOJUHAKOBO U 3aBHCUT OT OCHOBHBIX 3aKOHOMEPHBIX IPOLIECCOB
(U3UOTIOTHUECKON 4pereHeparuy, MPUCYIIUX  KOHKPETHOMY BHJYy  TKaHM. Tak,
B OOHOBJISIOMIMXCSL TKaHAX OOHApYKMBAIOTCS BCE YacTH KJIETOYHOro AuddepoHa — OT
CTBOJIOBOM 710,4BbIcOKOIM(hepeHIupoBaHHON U THOHyIed. B Tume pactymux TkKaHen
npeobnagarod mpouecchl pocta. OTHOBPEMEHHO B TKAaHU NMPHUCYTCTBYIOT KJIETKU CPEAHEN U
KOHEUHOW “uaereii’ nuddepona. B rucroreHese MHUTOTHYECKAass aKTUBHOCTh KIIETOK
MIOCTENCHHO CHUKAETCA JI0 HHU3KOM WM KpailHE HH3KOM, HaJu4uhe CTBOJIOBBIX KIIETOK
NOpa3yMeBaeTcsi TOJIbKO B COCTaBe SMOPHMOHAIBHBIX 3a4aTKOB. [I0TOMKH CTBOJIOBBIX KJIETOK
HEKOTOPOe-BpeMsl CYIIECTBYIOT KaK Mpon(epaTuBHBINA MY/l TKaHU, HO UX TMOMYJISIHS OBICTPO
pacxoJyeTcss B MOCTHAaTaJbHOM OHTOTreHe3e. B cTaOMIbHOM THIle TKaHEH MMEIOTCs JHUIIb
KJIETKU BbIcOKoUpdepeHrpoBaHHON U rHOHYIIeN yacteil nuddepoHa, CTBOIOBbIE KIETKH
00HapyXHMBAIOTCS JIUIIL B COCTaBE IMOPHUOHATIBHBIX 3a4aTKOB U IMOJIHOCTHIO PAacXOyIOTCS B
AMOpHOreHese.
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3aganuda

1. N3yuurte u 3apucyiite B aipbome cxemMy (OPMUPOBAHUE CIIEPMATO30UAA U €ro
ctpoenue (pucyHok 11.2), comocTtaBbTe ¢ JIEKTPOHHOU MUKpodoTorpadueit (pucynok 11.1).
OO0patuTe BHUMaHUE, 4TO B TOJIOBKE BUJIHO JIHIIE TOJIBKO SAPO, 3aHUMAIOIICE MPAKTUICCKU
Bech €€ 00bEM. 3areMHeHue Mo nepudepun sapa, OUEBUIHO, OOYCIOBIEHO AKPOCOMOHM.
B none 3peHus takke — TpH YacTH XBOCTa: KOPOTKasl IIeiKa, MPOMEKyTOYHas 4acTh U (Ha
BCTaBKE) OCHOBHas 4YacTb. B 1Ielike — JBe IEHTPUOJIU: MPOKCUMANIbHAsA, OT KOTOPOH
HAUMHAETCS aKCOHEMa, W JAUCTalbHas, UMeEIolas KoJbleByio Gopmy. B mpomexyrodhoi
4acTH XBOCTa — MUTOXOHJIPHH, PACIOJIOKEHHbIE N0 cnupaiu. [lo Bceil anmuue xBocta HEET
akcoHema, OOpa3oBaHHAass MHUKPOTpyOOukKaMH MO H3BecTHOW Ham dopmyne (9 X2) '+ 2
(4TO SICHO BUJHO Ha TMOMEpPEeYHOM cpe3e XBocTa). CrepmMaTro30uja MOKPHIT MAa3MOICMMOH,
B 00JIaCTH TOJIOBKHM Y4acTBYeT B TaKCMCE€ U B  CBA3BIBAHUU  Cf | SHIEKICTKOM,
a B 00y1acTu XBocTa ciocoOHa K BO30YKICHHIO.

1 —sanpo; 2 — meiika; 3 — HEHTPUOIb MPOKCUMaIIbHAs; 4 — HIEHTPHOJIb JUCTAIbHAS,
5 —akcoHema; 6 — MUTOXOHIpHH; 7 — TJIa3MolieMMa; 8 — OCHOBHASI YacTh,
9 — mpomexyTOUHas YacTh
Pucynok 11.1. -Jaexrponnast Mukpogororpadus — cnepmaroszons
JieTy4ei MbIIIU
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Ocrarkn
annapara
[onbKK

AKpOCOMHBIi

My3bIpeK
M rpaHyia

Annapar
Tonbaxn

MuroxoHipun Cpeansist uacts

Henrpuons .
leiika

Hapo
d ['onoska cnepmus

[nasmarnueckas membpana
AKPOCOMHBIii Ty 3bIpEK

PucyHnok 11.2. — @opmupoBaHue ciepMaTo30uaa 1 ero crpoenue (mo I'mnodepry, 1993)

2. U3yumre u 3apucyiite B atbOOMe cTpoeHHe siiexneTku (pucyHok 11.3, pucynok 11.4).
[Ipemapatr —  SMYHUK  MJIEKOIIUTAIOLIETO. Oxkpacka  reMaTOKCHIMH-303HHOM.
Ha mpemnapare sifriekieTka ©UMEET MOYTH PABUIIBHYIO OKPYTIyio popMy. B 1ieHTpe KieTku —
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ApO, CcoJlepkaliee TJIbIOKM TreTepoXpoMaThHa W sAApbIIKU. lluTormasma paBHOMEPHO
3aroJiHeHa OTHOCHTENIBHO HEOOJBIIUM KOJMYECTBOM JKeNTKa. B sitnexnerke (oouute)
MJIGKONUTAIONINX OTCYTCTBYIOT UEHTPHOIM (KJIETOYHBIH weHTp). llosTomy nenenus
CTaHOBSITCS BO3MOXXHBIMH TOJIBKO TOCJIE OIUIOAOTBOPEHHUS, KOTJa B KIETKY MPOHUKAIOT
LHEHTPUONU cliepMaro3ouga. Bokpyr oommra Haxonmarcs Onectsamas oOosiouka (zona
pellucida) u 3epHUCTBIH croli U3 (HOUTUKYISPHBIX KIEeTOK. briectsmas o6onouka oOpazoBaHa
[JIMKO3aMHUHITIMKAHAMHU M TJIMKOIPOTEUHAMH, KOTOPBIE MPOIYIUPYIOTCS (POILTUKYISAPHBIMA
KIETKaMu U caMmoi stinekaeTkoil. C HapyXHOW CTOPOHBI 3€pHHCTast 000JI0YKA OOIUTa
orpanuyeHa Oa3albHOM MeMOpaHO#, 3a KOTOPOM pacHoJIoKeHa COCIUHUTEIbHOTKAHHAS
obOosouka — Teka. Ha mocnenyromux cTausX CO3peBaHUsI OOLMTA CIIOH (bonnnxym%
KJIETOK pE3KO YTOJIIAETCd M pasfessercs IOoJOCTbIO; TaK 4YTO HENoCpe EHHO

NPUJICTAIOMIANA K 3pEJIOMY OOIMTY CIIOW (OJUTMKYISPHBIX KIETOK (COOCTBEHHO( 3 cTas
000JI0uKa) y)Xe€ He JIe)KUT Ha Oa3zanbHOMl MeMOpaHe, — COOTBETCTBEHHO, H cleHen y
oonuTa (SHUIEKIETKH) M TMOCcle OBYISIUHU (BbIXOAA MOJOBOM KIIETKH W3 a). Taxxe
1OCJ€ OBYJISIIMM OOIMT (SHMIIEKIIETKa) HE MMEET TeKy — OCTaroTCs onectsamas u

3epHUCTAs 0O0OJIOUKH.

— AAPO; 2 — SAPBINIKHA; 3 — IUTOIUTa3Ma; 4 — Grectsmas 000JI0UKa;
5 — 3epHHCTEHI cIoif; 6 —0a3anbpHast MeMOpaHa; 7 — Teka
Pucynok 11.3. — IIpenapar-au4HUK MJICKONMTAIOIETO.
Oxkpacka reMaTOKCHJIMH-I03UHOM

71



IOTAIIbI PABBUTHUS 3APOABIIIA
[TocnenoBarenbHOCTh COOBITUN, MPOUCXOAAIINX B XOJ€ AMOPUOHAIBHOTO Pa3BUTHUSA,
B CaMOM O0OI1[EM BUI€ MOKHO IIPEACTAaBUTH CIAEAYIOLIUM 00pa3oM.

Tabmuua 11.1. — Dtamnsl pa3BUTHS 3apObIIIa

Ha3sBanmue 3Tana

Ha3zBanmue
3apoabIla

IHosicuenue

Onnooomeoperue

Cnepma- Siine-
TO30HM]  KJIETKA

3UT'OTA

1. 3urora — KJeTKa, MOTyYarOIIascs B
pe3yJIbTaTe OIJIOJOTBOPEHUS SIHIICKIICTKIL:
2. B 3urote n1Ba sipa MCXOTHBIX KACTOK
(IpOHYKIIEYCHI):

— MO0 CIMBAIOTCS B €IMHOE SAHPO;

— 160 (y psia KUBOTHBIX 1 YEIIOBEKA)
MEPEXOIAT B MUTOTHYEEKOS\COCTOSIHIAE, HE
CIIUBASICh JIPYT C IPYIOM:

1 lpobnenue

\
MOPVYJIA

BJIACTYJIA

1. Ilpu npoOeHMI 3UroTa IeIUTCS HA
0oJiee MCIIKHE KICTKH — TaK, YTO 00BEM
3apofibIIia,He, YBEINIHBACTCSI.

2. a) Buauane obpasyercs Mmopyna —
TNIOTHOE CKOIUICHUE KJIETOK.

6) Hpu nanbHeiiem a1poOIeHUN MEXKIY
KJIETKaMM MOSIBIISAETCS MOJIOCTh
(bnmacrorens).

3apoblil Ha3bIBaeTCs OJIacTysoOM, a ero
CTEHKa — 0J1acTOIepMOH.

. l'acmpynayus

IF'ACTPYJIA

Knerku 3apojsiiia 00pa3yroT TpH JIMCTKA:
Hapy>KHBIN — DKTOJIEPMY, CPEAHUHN —
Me301epMy, BHYTPEHHUN — SBHTOAEPMY.

11I. Popmupogarnue
KOMMNJIEKCA 0CEBbIX
3qHamKes

\

1. I3 maTepuana 3apoAbIIIEBBIX JINCTKOB
00pa3yroTcst OCeBbIC 3aUaTKU:

a) HepBHas TPyOKa,

0) Xxopaa, B) mepBUYHAS KUIIIKA;

T') COMUTHI (BKITIOUYAIOT JIEPMATOM,

3APOJIBILI MHOTOM, CKJIEPOTOM);
C 1) He(POTOHOTOMBI, €) CINTAHXHOTOMBI.
KOMILIEKCOM | 2. 13 3apoabliieBbIX IUCTKOB BBIAEIACTCS
OCEBBIX Me3eHXUMa (UCTOYHUK Pa3BUTHUS psijia
3AYATKOB TKaHEeH).
3. Teno 3apopsiiia 060cobmseTcs
OT BHE3aPO/IbIIIEBBIX OPTraHoOB.
1V. ®opmuposanue ¢ N3 oceBbIX 3a4aTKOB U U3 ME3EHXUMBI
3auamkos mKauetl, (bopMHUpYIOTCS 3a4aTKU MIPAKTUYECKH BCEX
0p2aHo8 u cucmem nJjaoxa C OpTraHoOB.
(HaYaIBHBIN THCTO- U OCHOBHBIMH
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OpraHoreHes) CUCTEMAMU
OPI'AHU3MA
V. danvuetiwiee 3auaTKy TKaHEU U OPraHOB MYTEM
pazeumue nanpHenmen muddepeHIMpOBKU
MKaHeti opeaHos u MPEBPAILAIOTCS B MMOJHOLIEHHBIC TKAHU U
cucmem OpraHsbl.
(neMHUTUBHBIN
rucro- u opranorenes) | 3PEJIBIA IJIOJ]
Poawl nim ¢ --------------
BbLIYILIEHHE U3
Alna HOBO-
POXKJTEHHBIN

3apoaplieBbie JUCTKH U UX NPOU3BOJIHbIEC

B pesynbrare ractpymsuum obOpasyercss 3 3apOJBILIEBBIX JIMCEKA: IKTOAepMa,
JHTOJEepMa U Me3odepMa. BHayaie COCTaB KaXKJIOrO 3apOABIILIEBOIO AMCTKAa OJIHOPOJIEH.
3areM 3apojbllleBble JMCTKHU, KOHTAKTUPYS M B3aUMOJACUCTBYs, (LOOCCHEUMBAIOT TaKue
B3aMMOOTHOUIEHUSI MEX/ly PA3JIMUYHBIMU KJIETOYHBIMU IPYHIaMH, KOTOPBIE CTUMYJIUPYIOT UX
pa3sBUTHE B OIPECICHHOM HAIPABICHUM. DTO TaK HA3bIBACMAas-9MUORUOHANLHASL UHOVKYUS —
BAJKHEHUILIEE CIIEICTBUE B3AMMOJICHCTBHS MEXY 3apOAbILIEBBIMU [IMETKAMU.

B xope cneaytoriero 3a ractpyisiiuen opeanozeheésa N3MeHs0TCs Gopma, CTPYKTYpa,
XUMHYECKHH COCTaB KJIETOK, 000COOSIOTCS KIETOYHBIC I'PYHIIBI, MPEICTABISIONINE COOOU
3auaTku Oyaymmx opraHoB. IlocTemeHHO pa3BuBaeTcsyOnpeneneHHas ¢Gopma OpraHos,
YCTaHABJIMBAIOTCS TPOCTPAHCTBEHHBIE U (DYHKRIIMOHAIBAbBIE CBS3M MEXay HUMH. [Iporecch
Mopgozeneza  conpoBoXaaroTcs aupdepeHIManned TKaHEHM M KJIETOK, a Takke
n30upaTeabHbIM U HEPABHOMEPHBIM POCTOM, OT/JEJIBHBIX OPraHOB U YacTel OopraHu3Ma.

Havano opranoreHesa Ha3bIBaldL NEPUOIOM HeupyiAyuu, OHA OXBATBIBAET IIPOLECCHI
OT TMOSIBJICHUS! NEPBBIX MPU3HAKOB (POPMHUPOBAHUS HEPBHOM IJIACTUHKHU 10 3aMbIKaHUS €€ B
HepBHYIO TpyOky. [lapamnensHo (QopMHPYIOTCS XOpAa M BTOpUYHAs KHUIIKA (KUIIEYHas
TpyOKa), a Jiexaniasi o OOKaM OTRNXOPAbl ME30jiepMa PaCIHICTUIIETCS] B KPaHHOKAyIaTbHOM
HaIPaBJICHUM HA CETMEHTUPOBAHHLIC MAapHbIE CTPYKTYPBl — COMMTBI, T. €. MapaJJIEIbHO C
IpoLeccaMH TacTPYJSIUIUIeT 'O0pa3oBaHUE OCEBBIX OpraHOB (HEpBHas TpyOka, Xop[a,
BTOpHUYHAs KUIIIKA).

DKTOZepMas, ME30JIepMa M SHTOJEpPMa B XOJ€ JaJbHEWINEro pa3BUTHSA, MPOJOIIKas
B3aUMO/JICHCTBYE APYT CAPYTOM, YHacTBYIOT B (HOPMUPOBAHUH ONPEAEICHHBIX OPTaHOB.

U3 sximooepyvl pazeusaromes: SMUIEPMHUC KOXKU U €T0 MPOU3BOJIHBIE (BOJIOCHI, HOT'TH,
nepbsi, caAbHble, TOTOBBIE U MOJIOUHBIE YKEJIE3bl), KOMIIOHEHTBI OPraHOB 3pEHUs (XPYCTaINK
U POTOBHIIA), CIIyXa, OOOHSHUS, SMHUTEINH POTOBOM MOJIOCTH, dMallb 3y00B. BakHenmmmu
HKTOJEPMANbHBIMUA MPOM3BOJHBIMU SIBJISIOTCSI HEpPBHAas TpyOKa, HEPBHBIM TrpedeHb WU
oOpa3yrolmecs M3 HHUX BCe HEpBHbIE KJeTKU. OpraHbl 4YyBCTB, Mepearolive HEpBHOMN
chereMe MH(OPMAIUIO O 3pUTENBHBIX, 3BYKOBBIX, OOOHATEIbHBIX U MHBIX CTUMYJAX, TaKKe
pa3BUBaIOTCS W3 HKTOAEPMANIbHBIX 3akiafok. Hampumep, cerdarka riaza oOpa3yercs Kak
BBIPOCT MO3Ta M, CJEIOBaTeIbHO, SIBJISETCS IMPOU3BOIAHBIM HEPBHOM TpyOKHM, TOTr/Ia Kak
00OHSTENbHbIE KIETKU AUPPEPEHIUPYIOTCS IPSIMO U3 IKTOIEPMAILHOTO SMUTENNUS HOCOBOM
IIOJIOCTH.

Ilpou3zeoonvimu sumodepmuvl A61AIOMCA. SMUTETUN KeNylKa W KUIIKH, KIETKH
NIEYECHH, CEKPETOPHBbIE KIETKH MOJKEIYAOYHOW JKEJE3bl, CIIOHHBIX, KHUIIEYHBIX U
KeNmyIouHbIX jkene3. [lepennuii otaen sMOpHOHATBHOM KUIIKKA 00pa3yeT AMUTENNUN JeTKUX 1
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BO3JIYXOHOCHBIX IyTEH, a TaK)Ke CEKPETOPHBIC KJIETKH MEPEIHEH U CpeaHel 10U runodusa,
IIMTOBHUIHOW U MapalllMTOBUIHOM KEJE3.

U3  mez00epmvl  ghopmupyromes:  CKeNeT, CKEJIEeTHas MYCKyJaTypa, COCIUHU-
TEeTLHOTKAHHAsE OCHOBAa KOXH (IepMa), OpraHbl BBIICIUTEIHBHOM W TIOJIOBOH CHCTEM,
CEpJICYHO-COCYAUCTAsI CUCTEMA, TUM(ATHUECKast CUCTEMA, TIIICBPA, OPIOIINHA U IEPUKAP/I.

U3 mezenxumvi, MMEOIIEH CMENIAHHOE NPOMCXOXKJICHHE 3a CUYET KIIETOK Tpex
3apOJBIIEBBIX JIMCTKOB, pAa3BUBAIOTCA BCE BUIbl COCIAMHUTEIBHOM TKaHW, TJIaJKas
MYyCKynarypa, KpoBb M JuMda. Me3eHXxumMa — 3TO 4acTh CPEAHETO 3apOJbIIIEBOTO JIMCTKA,
MIPEACTABIISIIONIAS PHIXJIBIA KOMIUIEKC pa3pO3HEHHBIX aMe00-1T000HBIX KJIETOK. Me3oepma 1
ME3eHXUMa OTIMYAIOTCS JPYT OT JApyra Mo CBOEMY MPOUCXOXKIeHUI0. Me3enxuma OopuIeit
YaCThI0 DKTOJECPMAJIBHOIO IPOUCXOXKACHUS, HA4yajJo >KE€ ME30JepME JacT HHTQAepMad
Y 1N03BOHOYHBIX, OJHAKO, ME3E€HXHMa B MEHBIIEH CBOEH YacTH HKTOACPMAIBHOTO
MIPOMCXOXK/ICHHS, OCHOBHAS JK€ Macca ME3CHXHMMbI UMEeT 00Ilee ¢ OCTAIbHOU, Me30epMOoii
npoucxoxxkaeHue. HecMoTps Ha OTJIIMYHOE OT ME30JIepMbl IPOUCXOXKICHHE, \ME3eHXMMA
MOYET PaCCMAaTPUBATHCS KaK YaCTh CPETHETO 3apOIBIIICBOTO JUCTKA.

3a4aTOK KOHKPETHOTO opraHa (opmupyercs mepBOHAYAIBHO/ U8, OTIPEICIICHHOTO
3apOJIBIIIEBOIO JIUCTKA, HO 3aT€M OpraH YCIOXHSETCS, M B HMTOI, B |ero oOpa3oBaHUU
MPUHUMAIOT YYaCTHE JIBA UJIU TPU 3aPOBIIIEBBIX JIUCTKA.

3aganue

1. M3yunte u 3apucyiite B anb00M 3apojBIIIEBbIC JIUCTKM U UX MPOU3BOIHBIE
C TIOMOIIBI0 MUKpOTIpenapara «3apoAbIeBblid JUCK KypHIbLHA CTaIUU 00pa30BaHHs OCEBBIX
3a4atkoB. [lonepeunsrii cpe3. Okpacka reMaTOKeHIHHOM.

Ha sto#i cranuu yxxe oOHapYKHBAIOTCSI,MHOTHE W3 BBIIIETIEPEUNCICHHBIX 3a4aTKOB.
OKTozsepMa U e€ NMPOU3BOJHAs — HEpPBHas TPYOKa: COCTOST M3 BBICOKHMX IMJIMHAPHUYECKUX
KJIETOK, pacloJIOKEHHBIX B OAMH cioi. [Tex HepBHON TpyOKOW — IUIOTHBIM TSDK KIIETOK,
oOpaszyronmii xopay. CoMuThl yxe 00pa3oBaHbl, HO €II€ HE pa3/eleHbl Ha JIEPMATOMBI,
MHOTOMBI U CKJIEPOTOMBI. Takxke BUIHBI HEPPOTOHOTOMBI, MJIM CETMEHTHBIE HOXKKH. XO0pOILIO
Pa3BUT CIUIAHXHOTOM, PACIIEIIEHHBIN HA MMapUETAIbHBIM U BUCLEPAIbHBIA JTUCTKHA, MEXIY
KOTOPBIMM HaXOJUTCSI LIEJIOMUHECKAs MOJOCTh. DHTOJEpMa IpPEACTaBIseT COOOH TOHKYIO
MIOJIOCKY U3 OJHOTO CJIOS MJIOCKUX)KIIETOK.

1 —skromepma; 2 — HepBHas TpyOKa; 3 — xopja; 4 — COMHTHI; 5 A — MapueHTepaTbHbII
JUCTOK CIIAHXHOTOMA; 5B — BHUCIIEpalTbHBINM JTUCTOK CIUIAHXHOTOMA,; 6 —eIoMIYecKast
MOJIOCTh; 7 — SHTOJIEpMa; 8 — CETMEHTHBIC HOKKH
Pucynok 11.5. — [Ipenapar — 3apoabimeBbIi JUCK KyPHIbI HA CTaIHH 00pa30BaHHs
oceBbIX 3a4aTKOB. [lonepeunslii cpe3. Oxkpacka reMaTOKCHINHOM
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JlabopaTopHnasi paGora Ne 13
SIIUTEJIMAJIBHBIE TKAHHU

eab 3anaTHA
N3yunte Mopdororudeckre u (HYHKIIMOHAIBHBIE OCOOCHHOCTH SIHUTEIHATBHBIX
TKaHei.

Bonpocs! u 3a1anus 1Jisi caMONOATOTOBKH
. Onpenenenre NOHITUS «TKaHb», «TKaHEBbIE dNIeMeHTh». Kitaccupukanusi Tkagei.
. O6m1as xapakTepucTUKa dMUTEIUATBHBIX TKaHEH.
. YIIbTpacTpyKTypa SMUTEITHOUTOB.
. TUIbl MEXKJIETOUHBIX COCAUHEHHUMN.
. Mopdonoruueckas kaaccuuKaus SMUTETUEB.
. l'enerndeckas kinaccuuKaIus SMUTEITUCB.
. DNUTENNH STUACPMAIBHOTO THIIA.
. DNUTEIINU SHTEPOIEPMATHHOTO THIIA.

© 00 N O Ol b W DN B

. Dnurenuu ueiaoHedpoaepMaIbHOro TUIIA.

[EEN
o

. IlepexoqHbIi SMIUTEIU .

[EEN
[EEN

. DIHUTEINN OMCHANMOITIMAJIBHOT'O THUIIA.

[EEN
N

. DNHUTENNN aHTHOIEPMATILHOTO THIIA.

[HEN
w

. PereHepauI/I;I OIMUTCIIUB.

[EEN
SN

. Kenesrl. Uctounuku pazsutus. Kimaccudukanus. Kenesa kak opra.

[EEN
(S

. YIBTpacTpyKTypa KeNe3UCTOH KiIeTKU. Tumsl cekperum.

[EEN
(2]

. DHJIOKPUHHBIE JKEJE3bl;

[EEN
\‘

. 3K30KpI/IHHI:>IC KCIC3BL.

Oo0opynoBanue M MaTepuasbl: JEMOHCTPALIMOHHBIE MUKPOIIPENapaThl, MUKPOCKOIIBI
«MUKME/I- 1.

BHHTeJ'II/IaIIBHBIe TKaHU HOKpBIBaI-OT HOBerHOCTI/I TeJa, CIIN3UCTBIX
U CEePO3HBIX)000JI0UEK BHYTPEHHHUX OPTaHOB, a Takke (POPMHUPYIOT Kelle3bl — OpPraHbl WU
oGpa3oBaHus, BBIICIISIONINE CICIM(PUISCKHE BElIecTBa (T. H. CEKPEThI) B KPOBB, B IOJIOCTh
KakOro-1100 opraHa WjM Ha MOBEPXHOCTH TeJa. B CBSA3M ¢ 3TUM, SMUTENNH MOAPA3IEISIIOT Ha
aBa THUIIA. HOKpOBHBIe nu KCIC3UCTHBIC. BHHTGHI/II/I KJ'IaCCI/I(l)I/IHI/IPYIOT TAKXE 110
MPOUCXOXKACHUIO, TIOCKOJIIbBKY OHHM pa3BUBAIOTCA W3 Pa3HBIX TKAHEBBIX 3a4aTKOB
(Tabmuma 13.1).
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Tabmuua 13.1. — Knaccuduxanus snurenuanbHbIX TKAaHEH 0 TPOUCX 0K ICHUIO

HUcTounuk Tun snurenus IIpumepsl
1. OkTonepma OnuaepMaabHbINA OnUTENNH KOXH,
MIPOU3BOIHBIE KOXKU —
CaJbHbIEC U ITOTOBBIE JKEJIE3bI;
CIIFOHHBIE XKEJIE3bl.

2. DHTOIEpMA DHTEPOIepMATIbHBII DOnuUTEIu KeayiKa, TOHKOU
U [IOYTH BCEH TOJICTOU
KHILKH; TapEHXUMA IICYEHW
Y IIOJIKEITY TOYHOM, KEIE3bI.

3. Mezonepma LenonedpoaepmanbHbIi DnuUTeNnnii_CepO3BbIX

000J104eK,\ T Tenni
KaHaJIb1IEB TIOYEK.

4. HepBHas TpyOka OIeHIUMOTIHAIIbHBIN OnuTeiivi 1onocTen Mo3ra.

5. Me3enxuma AHTrHoJIepMaJIbHBIN OHJOFEIUI COCYIOB.

Bce snutenuu (MOKpOBHBIE M KEJIE3UCTHIE) OOBEAMHAIOTCS CICAYIOMUMH OOIIMMU
npusHakamu (Tabmuna 13.2).

Tabmuua 13.2. — [Ipu3HaKy MU TENTHAIBHBIX TKaHEH

1. ITnact ONUTENUN — 3TO IJIACThl KJICTOK (AMMTENMOLMTOB), T. €. B HHUX KIETKU
KJIETOK BIUTOTHYIO MPHJIETAIOT-APYr K APYry (MpakTH4ecKu 0e3 MEXKIETOYHOTrO
BEIIIECTBA) U TECHO eBA3AHBEMEXKYy CO00I C MOMOILIBIO PA3TUYHBIX BUAOB
KOHTaKkTOB. Cpeiy JAaHHbIX KOHTAaKTOB — JE€CMOCOMBI, MHTEPIUTUTAINH,
HEKCYCBI, INIOTHBIE COEMHEHUS (3aMbIKaTeIbHbIE INIACTUHKH).

2. bazanpHas | OT nojuexaneTkasn (KakoBOW OOBIYHO SIBIISIETCS PHIXJIas BOJOKHUCTAS
MeMOpaHa coeuHuTeNNBHas \ TKaHb) SMUTEINN oTAeneH 6a3anbHoil MmeMmOpanoit (BM)
(0,01-1,0, MxM)y 00BIYHO HE pa3IMYMMOI B CBETOBOM MHKpockomne. BM
COCTOMT W3~ (GUOPWIUIAPHBIX CTPYKTYp M aMOp(HOro MaTpukca,
OpEeJCTaBICHHOI0 MPOTEOTJIMKAaHAMU M TIIMKompoTreuHaMu. OT cTeneHu
UX TIOJIMMEPHOCTH 3aBUCUT MpoHuiiaeMocts bM 1i1st BenecTs.

3. HomsipHocwh  (\OnmTemy 00IaJaroT HOMSIPHOCTBIO: B IUIACTE, @ TAKXKE B OT/IEIBHBIX KIIETKax
MOYKHO Pa3iIMUUTh Oa3asIbHbIC U alMKAIbHbIE (BEPXYIICYHBIE) OTIENbI, KOTOpPhIE
VIMEIOT pa3HOE CTPOEHME.

4. OrCyTCIBHE | DNUTENNH HE COJEP)KaT KPOBEHOCHBIX COCYIOB. VX mMUTaHME OCYIIECTBIISICTCS
COCYZIOB muddy3ao — mabo yepes BM co cTOopoHBI TOmIeXaIeld COeTUHUTETHHON
TKaHHU, JIMOO uepe3 arvKalbHbIe OTENbl KJIETOK CO CTOPOHBI OMBIBAIOIIEH
YKHUJIKOCTH (KPOBH, JIMM(BI U T. 11.).

5. Keparun [TpoMexxXyTouHble HHUTH IIMTOCKENETa IPEeJCTAaBICHBl OEIKOM KepaTHHOM
(MCKITIOUEHHE COCTABIISIIOT SMEHMMA U SH/IOTENHH).

6. Perene- OnuUTeNAM NPUCYIIA BBICOKask CIIOCOOHOCTD K pereHepariiu.

panust

76




INHTETHH

1. OnHoc oI | 2, Muorocaoiinbii ‘

1.1, Oauopsaumii 1.2. MuoropsytHstii 2.1 Iepe- 2.2. Heopo- 2.3. Oporo-
XOAHBI IOBEBANIIH BeBaIHI

Y Y ¢ ¢
1.1.1. Tlnockwmii 1.2.1. Mpu3maru- 2.2.1. Mlaockmnii 2.3.1. Ilnocknii

1.1.2. Kyouuecknii YeCKHii 2.2.2. KyGuvecknii
1.1.3. llpusmaruuecknii 2.2.3. llpusmarn-
(nHaHHIpHYECKHii) YeCKHii

Y Y

L1X.1. beckaemuareiii || 1.2.1.1. Becpecuuruarsiii
1.1.X.2. Kaemuarkii 1.2.1.2. Pecuumyarsiii
(MepuaTenLHLI)

Pucynok 13.1. — Cxema kjaaccupukanuy NOKpPOBHBIX MU TE/IHEB
OaHOCIOHHBIN IJIOCKHAH dMUTETHH

3ananue

H3yunte, 3apucyiiTe TOTAJIBLHBIA NpenapaT, OANMIINUTEe PUCYHOK — ME30TEIIHN
OprominHbpl. Ha mnpemapaTe XOpowio BbIABIAIOTCA TIPaHULbl ME30TEIHAIbHBIX KIIETOK,
OKpalllEHHbIE B TEMHO-KOPUYHEBBIHN LIBET. B 4aCTHOGTH,MBUAHO, YTO KJIETKH, IECHCTBUTEIBHO,
IUIOTHO NMPWIETraoT APYT K Apyry. bazoduibHbISM Ipa IMEIOT OBAIbHYIO (hOpMY.

IToonuce noo pucynkom. Me30Tenuii Oprommiel. ToTaneHbli mpenapat. MMmnpersanus
a30THOKHUCIIBIM CepeOpoM; OKpacKkad reMarokcwimHoM. Ha pucyHke posmkHbl OBITH
0003Ha4YeHbl TPAHUIIBI ME30TENNATbHBIX KIETOK, S/pa.

1- T'paHUIbI ME30TCIIUAIIBHBIX KJICTOK; 2— AApa
Pueynok 13.1. — [Ipenapar — me3oTesnii OprommHbl. UMnperdsanusi a30THOKHMCJIBIM
cepeOpoOM; OKpacKa reMaToKCWJINHOM. ToTajJbHbIN Npenapar.
OaHoc/10¥HBI KyOHYecKuil JnuTe i

3ananue

H3yunte m 3apucyiiTe 1eMOHCTPALMOHHBIN Npenapar NOANUIINTE PHUCYHOK —
Ky61/1qec1<m71 SIUATEINH KaHaJIbIIEB IIOYCK. T1oT BUJ OHOUTCIIUSA BBICTUIAECT HEKOTOPBIC
KaHaJbIpl MOYKU. KieTku umeror kyomdeckyro ¢opmy. MX amnukaibHble MOBEPXHOCTH
oOpamieHbl K TPOCBETY KaHaiblla W HMMEIOT <«IIETOUHYI0 KaéMKy» (00pa3oBaHHYIO
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MHUKPOBOPCHUHKAMHM); Oa3alibHbIC K€ YacTH JieaT Ha Oa3anbHOW MeMmOpaHe, HE BHIMMOW Ha
npemnapate. OKpyrible sSpa HECKOJIBKO CMEIICHBI K 0a3aJIbHBIM OT/eNIaM KJIETOK.

Iloonuce noo pucynxom: IlpemapaT — KyOMuYeCKHH SIUTENUN KaHAIbIEB IMOYEK.
Oxkpacka reMaTOKCWJIMH-D03MHOM. Ha puCyHKE IOJDKHBI OBITh O0O3HAUEHBI alMKaIbHBIC
MOBEPXHOCTH KJIETOK, 0a3aIbHbIE YaCTH KJIETOK, OKPYTJIBIE sSIIpa.

O
&

1 — anukanabHEBIC IMOBEPXHOCTH KJIETOK, 2 — 0a3ajbHBIC YaCTH KIICTOK; %{ JIBIC Aapa
11

Pucynok 13.2. — [Ipenapar — kyOn4ueckuii 3nuTeJuil KAHAIbI . Okpacka
reMaTOKCHJIUH-303MHOM
"

OaHoCIOMHBI HUIMHAPHYECKHH ) n%

Saganua

1. U3yuure u 3apucyiitTe 1eMOHCTPALMOHHbII
OJTHOCJIOMHBI LWIMHAPUYECKUHN (mpu3MaTHyeeKuid el
BBICTJIIAaHBI ~ KYOWYECKHM  DIIUTEIIHEM.
IMHAPHYECKUM. Tak, KIeTKH HMeT ¢op
pacroyio’keHsl B 0a3aIbHOMN YacTH KJIeT .

Iloonuce noo pucynkom: Ilpe —HMJIMHIPUYECKUH SMUTEINNA KaHAIBLEB IMOYEK.
Okpacka reMaToKCIIMH-303MHOM. Ha pu JIOJIKHBI OBITH 0003HAYCHBI KIICTKH, SJIpa.

apart, NOANUIINTE PUCYHOK —
equii. He Bce kaHaJgbIBI ITOYEK
KaHAJIBIEB DIUTEIHNN  SIBIISETCS
JIU3KYI0 K LWIMHAPUYECKOU. fAnpa

1 — xnetku; 2 — siapa
cynok 13.3. — [Ipenapar — HWIMHAPUYECKHUH dNUTEHI KAHAJIbIEB MOYEK

Oxpacka reMaTOKCHJIMH-303HHOM
2. M3yuuTe u 3apucyiiTe 1eMOHCTPAIIMOHHBIN Mpenapar, MOANUIINTE PUCYHOK —

MATUHAPUYECKUN DJMHUTENUA B KUIedHHKe. OIHOCIOWHBIA MWJIMHIPUYECKUN DIUTEITHI
XapakTepeH TakKe JIsl CPEIHETO OT/esa MUIICBAPUTEIIBHOW CUCTEMBI: JKETyIKa, TOHKOTO 1
TOJICTOTO KuIlledHuKa. Ha mpuBenéHHOM CHUMKE BUIHBI MPOCBET TOHKOW KHUIIIKH, CTpOMa
BOPCUHKM (pbIXJlass BOJIOKHHCTas COCIMHHUTENIbHAs TKaHb C COCylaMH), KaéMuaTble
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SNUTEINOLMTHI, IOKPBIBAIOIIME BOPCUHKY. Ha anumkagbHON IOBEPXHOCTH SIUTEIUOLUTOB
4éTKO BHUAHA OKcU(WIbHAs «uérouHas kaémka». [Ipu SIEKTPOHHONW MHUKPOCKOIHHU
00OHApY>XKMBAETCS, UTO OHA COCTOUT W3 MUKPOBOPCHUHOK. biaromaps Hanuuuio 3Tod KaéMKu
PE3KO YBEIUYMBAETCSl BCACHIBAOIIAsl IOBEPXHOCTh TOHKOM KHUIIKHA. Kpome Toro, B anurenuu
pacnojararoTcs OOKaJOBHIHBIE KIIETKH, BBLACISAIONINE CIM3UCTBIA cekpeT. OHU HMEIoT
CBETIIYIO ITUTOIIA3MY M TOXKE JIeKAT Ha 0a3anbHO MeMOpaHe.

Hoonuce noo pucynkom: Ilpenapatr — OgHOCIOWHBIN Ka&MYAThI SMUTEIHA TOHKOMN
ki, OKpacka reMaTOKCHIMH-303MHOM. Ha pucyHke J0KHBI ObITh 0003HaUYEHBI IPOCBET
TOHKOM KHUIKHA, CTpOMa BOPCHUHKHM, KaéMyaTbhle OSIUTEIMOLUTHI, MIETOYHAsA KaéMKa,
OOKaIOBUAHBIC KIETKH.

1 — mpocBeT TOHKOM KHUIIKK; 2 — CTpOMa BOPEMHKH; 3 — KaéM4YaThle SITUTEIUOIUTHL;
4 — «mérouyHas KaéMKay; 5 — 00KaJOBHIHEIE KIETKH
Pucynok 13.4. — IIpenapart — 0qAHOCHOHHBH KAéM4YaThIi NUTEIHI TOHKOH KUIIKH.
Oxkpacka reMaTOKCHJIMH-I03MHOM
MHoropsianblii MepuATEJIbHBIA JIUTETNH

3aganusa

1. U3yuute M 3apucyliTe 1eMOHCTPAIMOHHBIN Mpenapar, NOANUIINTE PUCYHOK —
NUTENNN Tpax€u. MHOTOPSAHBIA MEpPUATEIbHBIM SMUTEINA BBICTHIAET BO3JYXOHOCHBIE
nytu. Bee k€TknenuTenus pacnonaraioTcs Ha 0azaabHOM MeMOpaHe, HO UX spa HaXOsATCs
Ha pa3Hpix YpoBHsAX. Ha anukanbHONW MOBEPXHOCTH MEpLATENbHBIX KIETOK BUIHA
OTHOCUTEIIbHO TOHKas MOJIOCKa, 00pa30BaHHasl PECHUYKAMU

Lloonuco noo pucynxom: llpemapar — smutenuii Tpaxen. OKpacka reMaTOKCHIINH-
203UHOM. pHa pucyHKe MODKHBI OBITh 0003HAUEHBI KJIETKH SIUTEIHS, TOHKas TOJOCKA,
o0Opa3oBaHHasi peCHUYKaMH

2. U3yunTe 1 3apucyiiTe JeMOHCTPALlMOHHBIH Npenapar, NOANUIINTE PUCYHOK —
MUTENUN Tpaxen (OOJbIIOE YBEINYECHNE) U U3YUUTE TUIIBI KJIeTOK. CaMblif HYDKHUH psij aaep
NPUHAISKAT KOPOTKUM BCTABOYHBIM, MJIM 0a3albHBIM KJIETKaM. DTO CTBOJOBBIE KIETKHU, U3
KOTOPBIX 00pa3yroTcs npyrue kiaeTku. Cienyromuil psa saep — saapa JTUHHBIX BCTABOYHBIX
KJIETOK.
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1 — kneTku snuTeNus; 2 — TOHKas MOJI0CKa, 00pa3oBaHHas Pec amMu
Pucynoxk 13.5. — Ilpenapat — 3nuresnii Tpaxeun. Oxpacka r HJIMH-303UHOM
(Masioe yBesinueHue) ‘b
OTO NepexOonHbIE KIETKH, HaXOIALIUECs v U aupQepeHIupoBKH B
OokajoBUAHbIE MO0 B MepLATeNbHble KIETKHU. TpeThit snep — sApa MepUaTelbHBIX
KJIeToK. Emé pa3 oTMeTuM, 4TO JaHHBIE KIETKHU HE Tep CBsI3U ¢ 0a3aabHON MeMOpaHOi

v

(c momokko y3k0i HOKKM). Ha ux anukanbHOR O
3TOr0, HAa MOCJIETHEM CHUMKE BHOBb BHUHBI
IIOJ1 DIIUTEIIUEM PBIXJIasi COEAUHUTEIbHASL TKAHb.

IHoonucvy noo pucynkom: Ilp Stutenuit Tpaxen. OKpacka reMaTOKCHJIMH-
703MHOM (Oonbiioe yBenuuenue). Ha p K€ JIOJDKHBI OBITh 0003HAUEHBI si/ipa KOPOTKUX
BCTaBOYHBIX KJIETOK, SJpa JUIMHHBIX BCTABOYHBIX KIJIETOK, SApa MEPLATEIBHBIX KIETOK
pPECHUYKH, OOKAIOBUIHBIE KIETKUPbIXJas COETUHUTENbHAs TKaHb.

XHOCTH HAXOOATCA pCCHUYKH. ITomumo
OBHMAHBIC KJICTKH, a TaKXKE HOAJIC)Kallast

1 — aapa KOPOTKHUX BCTAaBOUHBIX KIETOK; 2 — s/Ipa JUIMHHBIX BCTABOYHBIX KIIETOK;
3 — siIpa MepIaTeNIbHBIX KIIETOK; 4 — PECHUYKH; 5 — OOKAIIOBUIHBIC KJICTKH; 6 — phIXJIas
COEITMHUTENbHAS TKAHb
Pucynok 13.6. — Ilpenapar — 3nurtesnii Tpaxen. Okpacka reMaTOKCUJIHH-I03UHOM
(0oab1IOE yBeIMUEHHE)
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MHOT' OCJOMHBIE SIIUTEJIAH

B MHOroCnoitHOM snuTenuu K 0a3aibHONW MeMOpaHe MPUIIETAl0T TOJhKO Oa3ajbHbIC
KJIETKH, CPEAN KOTOPBIX UMEIOTCS CTBOJIOBBIE KileTKU. [locnennue, BcTynas B MUTOTUYECKHE
nenenus U quddepeHIMpPOBKY, IPeBpaIlaloTcs B APYyrue BUABI KJIETOK JaHHOTO SIUTENus,
MEPEMEIIAIOTCS K AlIMKAJIbHON €ro MOBEPXHOCTH U CIIYILIMBAIOTCS.

IlepexoaHbIii SMUTEIHI

3azanue $®‘b~

1. U3yunTe U 3apucyiiTe 1eMOHCTPALMOHHBIN Npenapar, moj
SIUTEIUN MOYEBOro Iy3bIps. [lepexOomHbBI SIUTENU BBICTHIAET

PHCYHOK —
yi0 000JI0YKy
TCsS  OOJBIIOMY
: 0a3aJbHBIM CIIOH —
KJIETKH MOJIUTOHAILHOMN

MOYEBOTO MY3bIpSI M MOYEBBIBOAALIMX IyTE€H, KOTOpbIE I
pacTspKeHUI0. B nepexoJHOM JNHTENNHM pPas3jInyaroT 3 CIlIos Jule
HEeOOJIbIINE KIETKU C OBAJIbHBIMH SAPaMH, IPOMEKYTOUHBI J%
(GopMbl, TOBEPXHOCTHBIN CIIOH — OYEHb KPYIHbBIC KIJET €PXHOCTHBIE KJIETKH MOTYT
UMETh KynosiooOpasHyto ¢opMy U Hauboiee u3 IIPpM PacTSHKCHUM OpraHa.

HCKOTOpBIC N3 HHUX SBJIOTCA ABYAACPHBIM Jil 3.1'[ TCJIMEM — PbIXJIasgd BOJIOKHHUCTAA

COEIMHUTEINIbHAS TKaHb.
Ioonucy noo pucynxom: Ilpe UTENU MoueBoro Imysblpsa. Oxpacka

ObITh 0003HAYEHBI Oa3aJbHBIM  CIIOM,

P~

reMaTOKCUINH-203uHOM. Ha pucyH

Q 0a3aJIbHBIN CIIOM; 2 — MPOMEXKYTOUHBIH CIIO0i; 3 — MOBEPXHOCTHBIN CIIOH;

4 — pbIxJiasi BOJIOKHUCTAs! COEAMHUTEIbHAS TKaHb
Pucynok 13.7. — Ilpenapat — 3nuTe/Iuii MO4€BOT0 MY3bIPS.
Oxkpacka reMaTOKCUJIMH-I03MHOM
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MHoOroc/10iHbIi NJIOCKUI HEOPOrOBEBAIOLIUNA YU TEJIUH
3ananus

1. U3yuuTe U 3apucyiiTe 1eMOHCTPALMOHHBIN Npenapar, NOANMIINTE PUCYHOK —
SIIUTENUH  POTrOBUIBI  TJiaza  (Mayioe  yBenudeHue).  MHOTOCIOWHBIA  IIOCKUHN
HEOPOTOBEBAIOIIMNA  ANUTENMN  MOKPHIBAET  CHApYXXU POTOBUIlY  IJjla3a, a  TaKke
BBICTUJIACT MOJIOCTh PTa M TMHUILIEBOJ. OMUTEIUN BBIMISAUT KaK MHOTOCJIOWHBIA IIACT.
B poroBuue mnon ero OGa3anbHOW MeMmOpaHOW HaxoAuTcs IUIOTHAs odopmieHHas
COCIMHUTEIIbHAS TKaHb, COCTABIIAIONIAs COOCTBEHHOE BEIIECTBO POTOBHUIIBI. BHYTpEHHIONO
MOBEPXHOCTh POTOBHUIIBI, OOpAIIEHHYIO K MEepelHel KaMepe IJ1a3a, BHICTHIIAET OJTHOCIOMHBII
IJIOCKUM IUTEIHH.

Iloonuce noo pucynkom: llpemapaT — »>nuTeNWil poroBUIlbl TJa3za: @QKpacka
reMaTOKCUIMH-303uHOM. Ha pucyHke HOMKHBI ObITh 0003HAYEHBI: MHOTOCIQWHBEA ‘II1acT,
TI0THAsT OpopMITEHHAs! COSIMHUTEINIbHAS TKaHb, OJTHOCIOWHBIN TUTOCKUH SITATETHH,

1 — MHOTOCIOIHBIN TUIACT; 2% II0THast 0(pOpMIICHHAsI COeAMHUTEIbHAS TKaHb;
3 ~ OIHOCIOWHBIN TUIOCKHH SMUTENNH
Pucynok 13.8:— IIpenapar — snuTesinii poroBuubI riasa.
Oxkpacka reMaTOKCHJIMH-I03UHOM (MaJioe yBeJInYeHHe)

2. U3yuute W3apucyiiTe 1eMOHCTPALMOHHBIH NMpenapar, NOANMUIIUATE PUCYHOK —
SMUTENUN POroBUIBI dua3a (Oombinoe yBenuueHue). llpu gaHHOM yBENMWYEHMHM BHJIHA
OazanpHas , MEMOpaHa SMUTENHS: 37eCh OHA TOJCTas. B amuTenuasbHOM Tuiacte — 3 Cost
AMUTENUATBHBIXJICTOK. ba3anbHBbI cl0M — KJIETKH TOJIBKO 3TOTO CIIOS CBS3aHBI C 0a3albHOM
MeMOpaHOi. Cpeay HUX — CTBOJIOBBIE KIETKU W KJIETKH, BCTYNUBIINE B TU(()EepeHITMPOBKY.
Snpa’\KieTok UMEIOT OBaJbHYIO (OPMY M PACIIONOKEHBI MEPIEeHIUKYISIPHO K OazalbHON
MemOpaner 1lInmoBatelil c10i — KIETKU IIUMIOBATOTO CIIOS — HEMPABUILHOW MHOTOYTOJBHON
dbopmbl ¢ OKPYTIBIME siipamMu. Cpeld MEXKJIETOUYHBIX KOHTAKTOB MPE00Iaat0T JECMOCOMBI,
KOTOPBIE TOJ] CBETOBBIM MHUKPOCKOIIOM IMOXOXKH Ha IIHIHKH, OOpam€HHBIE APYT K JIPYTY.
Kpome Toro, B 3TOM (M B CIEIYIOIIEM) CIIO€ KJIETKH (DaKTHUUYECKH JIeKAT B HECKOIBKO CIIOEB.
Crolt TJIOCKUX  KIIETOK SBJISICTCSI CaMBbIM TIOBEPXHOCTHBIM. Slapa KJIETOK HUMEIT
MATOYKOBUIHYIO (JOPMY H PACIIONIOKEHBI MapalIebHO MTOBEPXHOCTH IJIacTa. DTH KIETKHU CO
BPEMEHEM CITYIIUBAIOTCS.

Iloonuce noo pucynkom: llpemapar — osnuTenuii poroBuibl Tiaza. Okpacka
reMaTOKCHIIMH-303MHOM (Ooibiioe yBenuueHue). Ha pucyHke HOIKHBI OBITh 00O3HAYEHBI
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OazanpHas MeMOpaHa, MHOTOCJIOMHBIN IJIACT, TUIOTHAS 0()OPMIICHHASI COCTMHUTEIbHAS TKaHb,
OJHOCJIOMHBIN IIIOCKUU DIIUTEINI.

O

wf . “ -

A — 6a3anpHast MeMOpaHa; 1| — MHOTOCIIOMHBIH 1acT; 2 — 1oTHas oo 51
COCIMHUTEIIbHAS TKAHb; 3 — OJJHOCJIOMHBIHN INTOCKUM SIUTE]L
Pucynok 13.9. — IIpenapar — snuresmii poroBuubl ria3a. OkpackageMaroKCHJINH-
303UHOM (00.1b1II0E YBEJIUYEHHE)

MHOroc/JI0MHBIN NVIOCKUH OPOr0OBeBAOLIHI JIUH

3ananue

KOy, 00pasys e€ snuaepmuc. OcoOeHHOCTbIO
Mepe ux auddepeHIupOBKH, CHHTE3UP

170, 4TO B KJIETKAX SIMACPMHCA, 110
AKAIUIMBAIOTCS KEpaTUH MW Jpyrue

JTHYAI0T 5 cnoéB: Oa3anbHBIN, IIUIIOBATHIH,
3EPHUCTBIN, OJECTSIINMI, POTOBOM. CHHMKE BHJICH TAKX€ BBIBOJHON MPOTOK

IIOTOBOH JKEJIE3EI.

[Ipenapar — osnurenuii koxku mnanpua. Okpacka
reMaTOKCUIIMH-203MHOM (Masioe yBelnudeHue, Oonbioe yBennueHue). Ha pucyHkax JOMKHBI
OBITh 0003HAaYCHBI 0a3aIbHBI WIIOBATBIN CIIOHM, 3€PHUCTHIN CIIOH, OJecTAIuil CIoHu,

a) MaJjioe yBenuueHue; 0) 0oJbIIoe yBeTUUEHHE;

1 — GazanpHBIN cioi; 1 A — COCOUKH; 2 — IMIUMOBATHIN CIIOH; 3 — 3€PHUCTHIN CIIOK;
4 — GnecTsIIHA CII0i; 5 — POTOBOM CJTI0¥; 6 — BEIBOJHON MTPOTOK IMTOTOBOM JKEIIE3bI

83



Pucynok 13.10. — [Ipenapat — 3nuTe/inii KOXKU NaJbIA.
Oxkpacka reMaTOKCHJIMH-303MHOM. XapPaAKTePUCTHKA CJIOEB

basaabHblil cioil. Kak M B HEOpOroBeBarolleM 3MNUTEIWH, 3TO CIIOH KIETOK,
JeKammx Ha 0a3aapbHOW MeMOpaHe, U3 KOTOPBIX HEKOTOpHIE SBISIOTCS CTBOJIOBBIMH.
[ToaToMy AaHHBIN CIIOM Ha3bIBAETCS TaKKE POCTKOBBIM (KaMOMAIbHBIM), WM 3aYaTKOBBIM.
bazanbHas MeMOpaHa (He BHIuUMAasi Ha Mpernapare) OTIMYACTCS PE3KO MU3BUIUCTBHIM XOIOM.
D10 OOBSCHSETCS TeM, YTO MOJJIeXkallas COeJIUHUTENbHAas TKaHb BAAETCA B JIHUTEIUI
MHOT'OYHUCJIEHHBIMH cOcOuKkaMu. Kak U B cilydae HEOpOTroBEBAIOIIETO AIUTENHS, pa KIETOK
0a3aJIbHOTO CIIOS — OBaJbHBIC M PACIOJIOXKEHBI TIEPIICHANKYISIPHO K 0a3anbHOW MeMOpaHe.
B nuromnnazme — peakue myyku KepaTUHOBBIX TOHO(DUOPHUILIL.

IIunoBaTelii 0. 37eCh KICTKH HMEIOT OKPYIJIBIE SApa, CBSA3aHBI MEXKIY( COOQH
MHOTOUYHCJICHHBIMU JIecMOCOMaMu U pacronaratorcsi B 5—10 cinoés. KepatuHoBbix4huOpriin
CTaHOBUTCS OOJIBIIIE, U OHU PACIIONIArAIOTCS KOHIIEHTPUYECKHU BOKPYT sifipa.

3epHuCcTBI cJ0H — HambOosiee OKpalICHHBIM Ha mpemnapare. Ero ‘€oCTaBisioT
VIUTOIIEHHBIE KJIETKH, 3alOJHEHHbIE 0a30(MIBHBIMH TpaHylaMU «KepaTerialinHay; 3TO
arperatbl KEepaTHMHOBBIX (UOPWMIUT HA TOBEPXHOCTH TpaHyn Oenka (humarpuHa. Kierku
pacrojoxxeHsl B 3—4 ciosl.

Baecrsimuii coi Bkitoyaet 3—4 Clios IOCKUX KJIETOK. JTH KIECTKHU JUIIEHBI siIep U
MOYTH BCEX JPYrHMX OpraHeJZT U HMMEIOT TOJCTYI0 O000fQUKY/ W3 Oellka KepaTOJIMHUHA.
bnarogaps yka3aHHOW 000J70YKe, KJIETKA CUIBHO MPedOMIISIOT. CBET, OTYEr0 MX TPAHUIIBI
CTAHOBSTCA HEPA3JIMUYMMBIMU U KIJIETKH CIMBAIOTCS By CIUIQUIHYIO OKCH(UIBHYIO IOJIOCY.
KepaTtuHoBbie TOHOPUOPHILIBI TEPECTAIOT arperupoBaTh BIFPaHyIbl U 00pa3yroT NPOAOIbHBIE
MyYKH, 3aMOJHSIOIINE TOYTH BCE MPOCTPAHCTBE MOTQO00MOUKOM.

PoroBoii cioii B KOoXXKe majiblia — CaMblid, TOJACTBI. OH COCTOUT W3 MHOTHX CJIOEB
OpPOTOBEBIINX OE3bsIIEPHBIX KIETOK — POTOBBIX uelnyek. llocienHue HMEIT TOJCTYIO
(poroByr0) 000JIOUKY M3 KEPATOJIUHUHAM BHYTFPH — POrOBOE BEIIECTBO M3 T. H. KepaTHUHA —
KEpaTUHOBBIX TOHO(DHOPHUII, CBS3aHHBIX BOETUHO 32 CUYET MHOTOYHCIICHHBIX MOTEPEUHBIX
CIIMBOK.

Kenesucropie dMUTEIUA

KneTrku »ene3ucToro SMUTENUsT Ha3bIBAIOTCS CEKPETOPHBIMH, WIH 2AAHOVIOUUMAMU.
OOBIYHO TTAHAYJIOUTHEI BXOSAT B COCTaB CAMOCTOSTEIbHBIX MHOTOKJIETOYHBIX 00pa3oBaHUt
— kené3. Ho” Hepenkd OHM pacroyiaraloTCsi HE3aBHCHUMO JPYr OT JApyra Cpeaul KIETOK
MOKPOBHOFO dmuTenus. [IpuMep — OOKaNOBUIHBIC KIIETKH, BCTPEYAIONIUECS B CIHM3HCTOU
KHIIIeYHEKA, BO3AYXOHOCHBIX MyTel M KOHBIOHKTUBHI Beka. Takue KJIeTKH MHOT/Ia Ha3bIBAIOT
OTHOKIETOYHBIMH DHIOSUTETHALHBIMU JKelle3aMu. [1o HampaBIEHUIO CEKpEeIrH JKeJe3bl
(1, MHOTQKJIETOYHBIC, W OIHOKIETOYHBIC) MOAPA3NEISIIOT Ha 2 TPYIIbL. DHIOKPHHHBIE
KENE3BI (3Kese3bl BHYTPEHHEH CeKpelry) BhIpadaThIBalOT TOPMOHBI, TOCTYHAIOIINE B KPOBb.
OK30KpUHHBIE Kele3bl (Mejle3bl BHEIIHEH CeKpeluH) BhIpabaThIBAIOT CEKPEThI, KOTOPhIE
BBIJICTISIIOTCS. BO BHEIIHIOIO Cpely — Ha IMOBEPXHOCTh KOXHU WM B TOJIOCTH OPTaHOB,
BEICTJIAHHBIE DIIUTEINEM. MHOTOKJIIETOYHEIE OK30KPHHHBIC KEJIC3BI COCTOAT U3 IBYX qacTeld —
KOHIIEBBIX (CEKPETOPHBIX) OTIEIOB M BBIBOJHBIX IPOTOKOB. B JHIOKPUHHBIX Kele3ax
BBIBOJIHBIX TPOTOKOB HET.

ITo ToMy, Kak IPOUCXOAUT CeKpenus, pa3nuyaiot 3 e€ Tuma (Tadbmmma 13.3).
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Tabmuua 13.3. — Kiaccuduxanus xemne3 1Mo THITY CeKpeluu

Tun cexpenuu OranyuTenbHas yepra IIpumep
MepokpunoBslii | KiieTku, BbIIETsAS CEKPET, CitoHHBIE
(3KKpHHOBBII) COXPaHSIOT CBOIO LIEJIOCTHOCTb. JKeJEe3bl
AmnokpuHOBBIN | Brigenenue cexpera MoitouHble
COIPOBOXKIAETCA KeJe3bl
YaCTUYHBIM pa3pylICHHEM
aNUKaJbHBIX OTAEIOB
CEKPETOPHBIX KJIETOK.

['onokpuHOBBIN | Beiaenss cekpeT, KIeTKu J e @° CanbHble
MIOJIHOCTBIO Pa3pylIatoPes. 320 ¢ KeJe3bl

Mopdonoruueckas Kiaccu(PHUKanusg SK30KPUHHBIX KeNE3 HUCXOTUT M3 TPEX MPU3HAKOB

(Tabmuna 13.4)

Tabmuma 13.45— Kimaccudukanms 3K30KpUHHBIX JKeTE3

IpusHak kiaaccupukanuu Buabl xenés
1. BerBientie BHIBOIHBIX [IpocTsle — NPOTOKM HE BETBSTCS.
IPOTOKOB C1okHbIe — IPOTOKU Pa3BETBICHHBIE.
2. BeTBIleHNE KOHIIEBBIX HepazseTBnénnsle.
OT/IEJIOB PasBeTBiIEHHBIE.

(B gacTHOCTH, B pa3BETBIEHHBIX JKee3ax
Pa3BETBIEHHBIMH SIBIISIIOTCS KOHIEBBIE OT/IENBI.)

3. ®opma KOHIIEBBIX OTCIIOB TpyOuarsie.
ATbBEOJISIPHBIE.

TpyOUaTbie OT/IeIbI)

AnbBeOISIpHO-TpYOUaThIC (€CTh U aTbBEOJISIPHBIC, U

85




KomOuHMpoBaHUE BBIIENEPEUUCICHHBIX MPU3HAKOB MAET pa3Hbie MOP(}OIOTHUECKUE
THIIBI KEJIE3. BBIAEHSAIOT CXEMBI CTPOCHUS S5 TaKUX THUIIOB.

IIpocrasi Hepa3BeTBJIEHHAsI TPyOUaTAas Kejle3a
[IpocTast — mpOTOK HEPa3BETBICH
HepaseeTrBieHHass — KOHUEBOM OTJIEN HEPA3BETBIICH
TpyOuarast — o ¢opMe KOHIICBOTO OT/Iea

HpOCTaﬂ HEPa3BC€TBJCHHAA AJILBECOJAPHAA KeEJI€3a

[Ipocras — MpOTOK HEPa3BETBIICH
HepasBeTBieHHast — KOHIIEBOW OT/i€]1 HEPA3BETBIIEH
AnbBeonsipHas — 1o (opMe KOHIIEBOTO OT/esia

IIpocTasi pa3BeTBJIeHHAs TPY6UYaTan

[Ipocras — npoTok Hepa3BELBICH
Pa3BeTBieHHas — KOHLIEBOI OTHeN pa3BeTBIICH
TpyOuaras — 1o ¢popmMe KOHHEBBIX OTIIEIOB

IlpocTas pa3BeTB/IeHHasi AJIbBEOJISIPHas

Fpocras — mpoToOK HEpa3BETBIIEH
Pa3BeTBieHHAs — KOHIIEBOM OTJIEN Pa3BETBIICH
AnbBeosisipHas — 1o (popMe KOHIIEBOTO OT/eNa

CroxHasi pa3BeTBJICHHAA AJIbBEOJISAPHO-TPyOYaTasi
Kesesa

CroxHast — MPOTOK pa3BETBIICH

Pa3BeTBiieHHasd — KOHICBBIC OTACIIBI Pa3BCTBJIICHBI

ATnBBEONPHO-TPYOUaTasi — KOHIIEBBIE OTACIBI
JABYX THUIIOB

[To  mpupome  cekpera  SK30KPHUHHBIE  YKENE3bl
MOJPA3ACISIOTC  HA  CIU3UCTBIE, OCIIKOBBIC, CMEIIaHHBIC
(6eKOBO-CITM3UCTHIE), CATTbHBIC.
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OnHOKJIETOYHBIE JKeJIe3bI

3amanne
HN3yunrte u 3apucyiiTe JeMOHCTPALMOHHBIH INpenapar, MOANMIIUTE PHCYHOK —
OJTHOKJICTOYHAS SHAOAUTENINANbHAs Kele3a (Majoe u Oomnbinoe yBenndenue). Ha npemapare
cpe3 BOpcHHKM KumieuyHuka. HMcnosb3oBanHas [IIMK-peakunsi 103BOJISIET  BBISIBUTH
NOJICAaxapuabl B CIM3UCTOM CEKpeTe OOKaJIOBUAHBIX KIIETOK. [103TOMY HaHHBIE KIIETKU
Jerko OOHapyXHUBAIOTCA IO (UOJETOBOM OKpAaCKe LUTOIUIa3Mbl. bBOKalIOBHUIHBIE KIETKU
BXOJSIT B COCTaB OJHOCIOWHOTO SHUTENUs (IMOKPHIBAIOIIETO BOPCHHKY) M OKPYXXCHBI

UUJIUHAPUYECKUMHU KaéMUYaThIMH MU TEITNOLUTAMHU.
IHloonucy noo pucynrxom: llpenapat — OJHOKIJIETOUHAs SHIOSIUTENHMATIBHAS Kelle3a

(OokanoBunnas kinerka kumeynuka). IIMK-peakmus (manoe yBenmmuenue). Ha p
JIOJDKHBI OBITH 0003HaYEeHBI OOKAIOBHU/IHBIE KJIETOYKH, KaéMUaThle JUTCIHOLHTHL.

S

TKH; KaéMUaThIe YIUTEITUOIUTHI
eTOYHAS IHI0NMUTETNATbHAS HKeJie3a
(0oxasioBHIHAS KJIETKA KHIIIEY HUK-peakuus (Majioe yBejudeHue)
Ha 0oabmomM yBeJqIMYeHHMHM MOXHO pacCMOTpPETh Cpa3y ABE€ BOPCHUHKU TOHKOU
KHIIKH, 110 TMarOHaIM CHIMKA HAXOIUTCSA Y3KUH TTPOMEXKYTOK MEXIy HUMHU. BumHo, 9TO

1 — GoxanoBUIHEIE
Pucynok 13.11. — IIpenapar —

CIIM3HUCTBIA  CEKpeT, TOKUIA OBHJIHBIC KIIETKH, 3allOJHIET MEXBOPCHHYATOE
IPOCTPAHCTBO.

Ioonucv noo puc » TIperiapaT — OJHOKJIETOYHAs SHAO3IUTEIHANbHAs XKeles3a
(OoxasoBuiHAs K€ kumewnuka). [IINK-peakuus (6onbiioe yBennuenue). Ha pucynke
JIOJDKHBI OBITH 00 HBI. Y3KUI IPOMEXKYTOK BOPCUHKAMH, OOKaJIOBUIHBIE KICTKH.

1 — y3kuii npoMexXyTOK MEXy BOPCUHKAMU; 2 — OOKaTOBUIHbIE KIETKH

Pucynok 13.12. — [Ipenapat — 0HOKJIETOYHAS HA0INMUTEIHAIbHASA JKejle3a
(0oxkanoBuaHas KieTka kumeynnka). [IIUK-peaknus (0onbinoe yBeaundenue)
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JlabopaTopHas padora Ne 14
PBIXJIASAA BOJTIOKHUCTAS COEJJUHUTEJ/IbBHASA TKAHD

eab 3anaTHA
N3yuuth Mopdonornueckre u GyHKIIMOHATBHBIE OCOOCHHOCTH PBIXJIOW BOJOKHUCTOM
COCIUHUTEIBHON TKAHU.

Bonpocs! u 3a1anus 1Jisi CAMONOATOTOBKH

1.  OOmas xapakTepUCTHKA U KJIacCU(PHUKAIIU COSTMHUTENBHBIX TKAHCH.

2. ['ucroreneTnyeckue JUHUM KIETOK PHIXJIOW BOJIOKHUCTON COCIMHUTEILHON
TKaHU ¥ UX XapaKTEPUCTHKA:

— IUHUST MEXaHOIMTOB (aJBEHTUIMANIbHAS KJIETKa, (uodpobdiacty |huoOpouur,
aIATIONHUT, PUOPOKIACTHI U MHOPUOPOOIACTHI);

— noroMku CKK (THCTHOIUT, Ty4HAs KJIETKA, TUTa3MOIIUT | JIp. );

— MUTMEHTHBIE KIETKH.

3. [TonsiTue 0 enMHON MakpodaraibHOW CHCTEME.

4, MeXKJIEeTOUHOE BEIIeCTBO BOJOKHUCTBIX COCIUHUTEIbHBIX TKaHel. DyHKINH,
CTPOCHHE, MEXaHU3M 00pa30BaHUs BOJOKOH.

5. ITonsTHE O BOCHIAJICHHH.

6. II1oTHBIE COEMHUTEIBHEBIE TKAHH.

7. CoenuHUTENIbHBIE TKAHU CO CIICIIMAIIbHBIMML, CBOMCTBAMH.

OobopynoBanue 1 MaTepuabl: FEMOHCTPANNOHHBIE MUKPOIIPENIApaThl, MUKPOCKOIIBI
«MUKME/I-1».

B pBIXJ10/1 BOJIOKHUCTON COEIMHUTEIIBHON TKaHU BCTPEYAIOTCS CIEAYIOLINE KIETKU:

I. TkaneoOpa3syromme KICTKU!

Oubpo6IACTH — CUHTE3UPYIOT KOMITIOHEHTHI MEKKJIETOYHOTO BemecTBa. OuOpomuTs

— neduHuTHBHAS (KOHSUHAs) (hopma pa3Butus Gudpood1acToB.

II. KineTku KPOBM M HX IPOM3BO/JAHbIE.

Jletikorutet, Betpewatorcs Bce BUABI JEMKOLUTOB — HEUTPO(UIBI, 303MHOPUIIBL,
6a30¢huibl, TUMGBOLUNTL, MOHOUUTEL. OHM MUIPUPYIOT U3 KPOBHU U YYacCTBYIOT B 3aLIUTHBIX
peaxkusx.

Makpodarn.  OOpasyrorcss w3  MOHOIHUTOB.  OCyIIeCTBISIOT  (Darommro3
Y TIPEACTABJICHHE aHTUTEHOB JTuMdoruTaM. Makpodaru moapa3aesitoTcs Ha CBOOOTHBIE (KakK
B COGAUHHUTENbHOM TKaHM) U oceqible (BO MHOTMX oOpraHax). Bce oHM pa3BuBaroTCs
H3WMOHOIMTOB U 00pa3yIoT eMHYI0 MaKpo(araabHylo CUCTEMY.

ITnasmornutsel. [Ipy uMMyHHOM 0TBeTe 00pa3yroTcs u3 B-muMQouToB 1 cuHTE3UpPyYIOT
aHTHUTeNa (MMMYHOTJIO0YJIMHBI).

TxaneBwie 6a30huibl (TydHbIE KIETKH, WM JabpouuTsl). [Ipoucxoasat uz 6azoduion
kpoBu. Kak u 06azoduibl, conepkaT TIpaHylbl C remapuHoM M ructamuHoMm. Ilocne
BBICBOOOKJICHUSI U3 KIETOK JaHHbIE BEUIeCTBA PEryJIHPYIOT MECTHBIM TOMeocTas.
B uacTHOCTH, IIpH B3aMMOJEHCTBUM KJIETKH C aJIJIEPTE€HOM BBIACIAETCS TMCTaMUH, KOTOPBIN
paciupsieT cocyabl U NOBBIIIAET UX MPOHULAEMOCTh. B TkaHM pa3BUBaeTCs ajiepruyeckas
peaxiusi.
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II1. KiieTku, okpy:xaioime cocy/abl.
AnBeHTHLIMANIbHBIE KIETKU. Haxomsarcs B HapyXHOH 000JI0uKe COCYIOB. SIBisIOTCS

MaJIOCTICUAIM3UPOBAHHBIMI M MOTYT TpEBpalIaThCsi B Apyrue KieTku (¢pudpoOmacTsl,
ATUTIOIINTHI).

[Tepunutel. Pacrionaratorcst B CTEHKE KalUJUISIPOB U BEHYI.

IV. Kierku co cnenuaJbHbIMU (PyHKIIUSAMH.

Amunouutel. DJTO kHUpoBble KiIeTkd. Kak u mpegsiaymue ABa BUAA KIETOK
(aIBEHTUIIMANBHBIE KJICTKH W TEPUIMTHI) HMEIOT «MECTHOE» IPOUCXOXKICHHUE, T. €.
00pa3yIOTCs U3 COOTBETCTBYIOIINX CTBOJIOBBIX KJIETOK COCAMHUTEIBHON TKAHH.

[TurmentonuThl (MenaHonuThl). B sMOproreHese MUTPUPYIOT U3 HEPBHOI'O FPEOHS
HmeroT oTpoctyaryro ¢popMy U coAepkKaT MUTMEHT MEJaHWH. B 4acTHOCTH, MUTMEHTOWMTHI
(METaHOUIMTHI) HAXOAATCS B PBIXJIOW COCIWHUTEIHPHOTKAHHONH TKAaHH KOYKU | MOHIOHKH,
AQHAJIIBHOTO OTBEPCTHS M COCKOB MOJIOYHBIX JK€JE3, 4eM U O0YyCIIOBIIEH TEMHBIN MIBET 3TUX
y4acTKOB. B ocTaibHBIX MeCTax KOKU MEIaHOIUTHI UMEIOTCS TOJIBKO B COCTAB@ AIUTEIHS.

Me:KKJIeTOYHO€e BellleCTBO
Amop¢Hoe BemecTBO. B phIXJiol BOJOKHUCTOU ~COEAMHUTEIILHON TKaHU XOPOIIO
Pa3BUTO MEXKKIETOYHOE BEIIECTBO, B KOTOPOM mpeobaanaer amMophHBI KOMIIOHEHT.
[Tocneanwuii siBiseTCs TMAPOPUIBHBIM U UMEET CTYyTHEOOPa3HYyI0 KOHCTUCTEHIHIO. [1loaTomy
B HEM MOT'YT IIEpEMENIAThCS HE TOJIBKO MOJIEKYIIbI, HO U KJICTKHU.
Bosaokna. KosareHoBbIE M 37aCTUYECKME BOIOKHA PACIIONArarOTCsl PbIXJIO0 U UIYT
B pasm,lx HaHpaBJ'ICHI/IﬂX.

PoIxj1asi BOJIOKHHCTasA HQO(l)OpM.TleHHaH COCIMHUTECJIbHAA TKAHb

3aganua

1. M3yuynpé M 3apucyiiTe IVICHOYHbIN Npenapar, NOJANUIINTEe PUCYHOK — phIXJas
BOJIOKHHCTas /feo(opmMieHHass COeTUHHUTEIbHAsE TKaHb. Ha CHUMKE BHIHBI OCHOBHBIC
KOMITOHEHTBI, PHIXJIOH COCMMHUTEIBHON TKaHW: TPH BUAA KIETOK — (QuOpOoOIaCTHI,
¢ubpoudTel U yMakpodaru, 1Ba BUAA BOJOKOH — KOJUIAT€HOBBIE M DIIACTHYECKHE,
pacnésarateliieecs: MeXJy HUIMU OCHOBHOE MOpP(HOE BEIIECTBO.

[Toonucy nod pucynkamu: TIpemapaT — pbIXJas BOJOKHHUCTas Heo(pOpMIICHHAS
coeUHUTENbHAs TKaHb. [InéHounblii mpenapaT. OKpacka >KeJle3HbIM reMaTokcuiauHoM. Ha
pUCYHKax JIOJDKHBI OBITh  0003HaueHbl (GubOpobiacTsl, (ubpounTs, Makpodary,
KOJUTar€HOBBIE M AJIACTUYECKNE, OCHOBHOE aMOp(HOE BEIIECTBO.
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wr -
1 — ¢pubpobnacter; 1 A — pubpounTsr; 2 — Makpodaru; 3 — KoJUIareHOBbIE BOJIOKHA;
4 — sjacTUYEcKre BOJIOKHA; 5 — OCHOBHOE aMOp(HOE BEIIECTBO
Pucynok 14.1. — PoixJiasi BOJIOKHUCTasi HeO(pOPMIICHHASI COeIMHUTEIBHA
TKaHb. [Ll1éH04YHbIH npenapat. OKpacka xKeJe3HbIM IeMaTOKCHIMHOM

2. A3yyute W 3apucyiiTe yJbTPACTPYKTYPHYIH)  OpraHusaluio  KJETOK
COeJUHUTENbHON TKAaHM, NMOAMUINNTE PHCYHOK. Dubpobmactel BxoAiT B auddepoH,
pa3BUBAIONIMIICSA W3  CTBOJOBBIX  KJIETOK  ME3CHXHUMHOLQ . TPOUCXOXKIeHHA.  Mx
HETIOCPEACTBEHHBIMU  TIPEANICCTBEHHUKAMH  SIBISIOPES © /MaJIOCTICIMATM3UPOBAHHBIC
¢bubpobmacTel —  KIETKM C  BBICOKOW  MUTOTAYECKOM . aKTUBHOCTBIO.  3pelble
(muddepennupoBannbie) GuOpoOIACTHI HE AETATCS, @KTUBHO MPOAYLIUPYIOT KOMIIOHEHTHI
MEKKJIETOYHOTO BelecTBa: Oenku (KojulareH 41 2aeruH), (OPMUPYIOIIUE BOJOKHA
U TIPOTEOTVIMKAHBI M TJIMKOMPOTEMHBI OCHOBHOTO amopdHOro BemecTBa. B cooTBeTcTBHM
C Takoil BBICOKOM CHHTETHYECKOM aKTMBHOCTBIO,” XpOMaTHMH B sjapax (uOpobiacToB
HaxoauTcs B 1M dy3HOM cocTOsHUM U, siipa (oBajbHbIE MO (hOpME) IPU OKpacKe KeJle3HbIM
TeMaTOKCHMHOM BBITJISIIST CBETIIO-CEPhIMH. BriuToruiasMe Xopomio pa3BUTa MIepoXoBatas
OIIC (sHpomnazMaruyeckas ceTb). B HenoM KIeTKH OOBIYHO UMEIOT BBITSHYTYIO,
BEpPETeHOO0pa3Hy0 GopMy, ¢ OONLITUM KOJIUYECTBOM OTPOCTKOB. DUOPOOIACTHI CIOCOOHBI
nepeMenaTbcss B TKAHM BJOJIBWBOJIOKHUCTBIX CTPYKTYp, LEIUIAACH 32 HHUX, KakK SKOPEM,
crienuanbHbIM OenkoM — @ubponexktnHoM. Co BpemeHeM (uOpoOIacThl MpeBpaialoTCs
B KaKON-IM00 U3 CIAEAYIOMUX 3-X BUIOB KIIETOK.

@ubpormtsl. B 0o0bYHBIX ycioBusX o00pasyrorcs (UOPOLUTHI Y3KHE, JUIMHHBIE,
C HEOOJIBIINM KQINYECTBOM OTPOCTKOB U LIUTOIUIA3MBbI, C MJIOTHBIM NAJIOUYKOBUAHBIM SIIPOM;
CHHTE3 MaKpOMOJISKY/I B HUX ITOYTH MPEKPAIEH.

Ornbopokmactel. [Ipyn uHBOMIOUMK oOpraHa MOSBISAIOTCS (UOPOKIACTBI, KOTOpBIE
aKTUBHO PA3pYIIalOT MEKKIETOYHOE BEIIECTBO MYTEM ero (parouuTUpOBaHMUS M THIPOJIH3A
B MHOPFQUUCTIEHHBIX JM3ocoMax. B mux (aronmmsocomax oOHapyX HBarOTCS (QparMeHThI
KoJmareHoBbIx GuOpwiI. SAnpa, kak y guOpo01acToB, OBATBHBIE U OTHOCUTEIHLHO CBETJIBIC.
CaMu KJIeTKH —10100HO MHOTHM JPYTUM KJIETKaM C (haroruTapHON aKTHBHOCTBIO, KPYITHBIE.

Muo¢pubpobnactel. Ilpm  pereHepanuu  (3aKHMBICHMM paH) MOTYT  00Opa3o-
BBIBaThCS MUOGUOpoOnacTel. OHHM  CIIOCOOHBI K  COKpPAIICHHIO 3a CYET IOSBICHUS
B IIUTOIJIa3ME MUO(DUIAMEHTOB.

Toonuce noo pucynkom: yIsTpaCTPyKTypHas! OpraHM3alysl KJIETOK COSTMHUTETbHON TKaH!. Ha
PHUCYHKE JIOJDKHBI OBITh 00O3HAYeHBI: (HUOpOONACT, TUCTHOLMT, Ty4Has KIIETKA, SIPO, SUIPHIIIKO;
IIATOITIA3Ma, UCTEPHA IPAHYISAPHOM SH/IOIIA3MATHYECKON CETH, KOMIUIEKC [ OMb/KM, MUTOXOHIPUH,
JIM30COMBI, (haroIM30COMBI, CEKPETOPHBIE TPAHYJIBI, OTPOCTKHU.
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A — ¢pubpobnact; b — ructuonur; B — tyunas knetka; 1 — saapo: 1.1 — sapsiiko;

2 — nuToruiazma; 2.1 + nmucTepHa rpanyIsipHON SHAOIUIA3MAaTHIECKOH CeTH; 2.2 — KOMILIEKC
["onbmxku; 2.34& MUTOXOHIpUH, 2.4 — TU30COMBL; 2.5 — haronuzocomsl; 2.6 — CEKPETOPHBIE
IpaHyJibl; 2.7 — OTPOCTKH
Pucynok 14.2. — ¥YabTpacTpyKTypHasi OpraHu3anus KJIeTOK COeTMHUTEIbHOH TKaHU

Saganusa

1. M3yunte wm 3apucyiite cxeMy O0Opa3oBaHHUsl KOJJIAT€HOBBIX BOJIOKOH.
Paznirdaror  yeTblpe  ypOBHS ~ OpPraHM3allMd  KOJJIAar€HOBBIX  BOJIOKOH:  MOJIEKYJIBI
TPOTOKOJIIareHa, npoToGuOpusuIbl, GUOPHUILIIBI U BOJOKHA.

Cunte3 mnpokojutareHa B (ubpobnacrax. B  ¢ubpobnactax Ha pubocomax
mepoxoBaToro IIIC cHHTE3UPYIOTCS TPOKOJIJIAT€HOBBIC 1IETTH, O0BEANHSIOMINECS B TPOUHYIO
cnvpanb npokoyutareHa. Ilpm  3TOM  KOHIBI  Lemeil  coxepkaT  JIOTOJIHUTENbHBIE
MIOCJIEIOBATEIEHOCTA  AMHHOKHUCIIOT, KOTOPBIE TPETSITCTBYIOT OOBEIWHEHHIO MOJICKYIT
B BOJIOKHa (BO M30eXaHHE pa3pylIeHUs KIETKH). MOJEKyNbl MPOKOJJIareHa BBIICISIOTCS
B MEXXKJIETOYHOE BEILIECTBO.
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KOHUEBbIX NeNTURoB

Pucynok 14.3. — Cxema o0pa3oBaHus KOJLJIAT€HOBBIX BOJIOKOH

2. I3yuute u 3apucyiiTe cxemy o00pa3oBaHHsi MeKK/JIETOYHOr0 BellecTBa,
noanummutTe cxemy. DopMupoBaHHE BOJIOKOH BHE 4KIETOK. "B MeXKIeTOYHOU cpene
MPOUCXOUT CO3PEBAHUE MENTUIHBIX IENeH (OTHICTIEHUC YOWOIHUTEIBHBIX (PAarMEeHTOB U
THJIPOKCHJIMPOBAHUE OCTAaTKOB JIM3WHA M TPOJHMHA); HPUBOMANICE K IPEBPALICHUIO
IPOKOJUTareHa B MOJIEKYJIBI TpOToKoiUiareHa. [oeienoBaTenbHoe 00beAMHEHNE TOCIETHIX
B CTPYKTYPBI BCE€ BO3PACTAIOIIETO YPOBHS — MPOTOGUOPHUILIBI, GUOPUILITBI U BOJIOKHA.

DnacTUdeckre BOJIOKHA W aMOp(GHOE BENIECTBO. AHAIOTUYHO (POPMHUPYIOTCS IpyTue
KOMITOHEHTBI MEXKJIETOYHOT'O BEIIEeCTBA — MMACTMUYECKUE BOJIOKHA U aMOP(HBI KOMIOHEHT.
CuHTE3 MOJICKYJSAPHBIX MPEIIICCTBEHHUKOB HMPOUCXOIUT B (PuOpobdiiactax, a oOpa3zoBaHUE
OKOHYATENbHBIX CTPYKTYP — BO BHEKIIETOUHOM cperie.

Iloonuce noo pucynkom: cxema 00pa3oBaHUs MEKKJIETOYHOTO BemiecTBa. Ha pucynke
JTOJKHBl  OBITh  0003HAUYEHBLy, IMPOKOJIATCHOBBIE IIEMH, MOJEKYJIbl TPOMOKOJIAreHa,
npoToGuOpUIIIBI, PUOPUILTBE QJIACTUYECKHE BOJIOKHA, aMOP(HBIM KOMIIOHEHT

1 — mpoxoJuTareHoBBIE TeTH; 2 — MOJISKYJTBI TPOTIOKOJIJIareHa; 3 — mpoTopuOpHILIEI,
4 — pubpusIbl;, 5 — 3MacTUYECKHE BOJIOKHA; 6 — aMOp(HBIM KOMIIOHEHT
Pucynok 14.4. — Cxema 00pa3oBaHusl MEKKJIETOYHOI0 BellleCTBA
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ILnoTHBIE BOJIOKHUCTDBIE COCAMHUTEIbHbIE TKAHU

OTinuuTenbHas YepTa 3TUX TKaHeW — IpeodiiajaHie BOJIOKHUCTOTO KOMIIOHEHTA HaJl
aMOp(HBIM B MEXKKJIETOYHOM BeIecTBe. Pa3nuuaroT 1Ba BU1a JaHHBIX TKaHEH:

— Heo(opMIIeHHAs — BOJIOKHA UIYT B Pa3JIMYHBIX HAMPABICHUSIX;

— o(hopmiieHHas! — BOJIOKHA UAYT CTPOTO YHOPSIOUEHHO.

B cBowo ouepenb, IUIOTHAsE BOJOKHHUCTAass OQOpPMIICHHAas TKaHb MOXET OBbITh
3J1aCTUYECKOM (BbIifHAsI CBSI3KAa) M KOJUIAr€HOBOW (MOYTH BCE MPOYME CBSZKH, CYXOXKHIIUS
u Qacuuu). B TkaHM KOMJIareHOBOTO THUIA U3 BOJIOKOH MPHUCYTCTBYIOT, B OCHOBHOM, JIUIIb
KOJIJJAr€HOBbIE BOJIOKHA. B TKaHM 53JaCTUYECKOTO TUIA HMEIOTCS 00a THIa BOJIOKOH:
3JIaCTUYECKHE, KOJUIar€HOBBIE.

Poix;1as u niioTHasa Heoq)OpM.]'leHHaH COCAIMHUTEC/JIbHAA TKAHb B KO2KE IMAJIBIIA

3ananue

H3yunrte M 3apucyiiTe 1eMOHCTPALUMOHHBIN Npenapar, NOANMINTE PUCYHOK —
KOKa Mayiblla. B KOKe MPUCYTCTBYIOT JBa BHJA BOJIOKHUCTOW CQEAWHUTEIIBHOW TKaHHU:
pBIXJIas BOJOKHHUCTAsl COEUHUTENIbHAS TKaHb B T. H. COCOYKOBOM CJIO€ 'KQKH, KOTOPBIH JIEKUT
HEMOCPEACTBEHHO IO 3MUTENHEM (BIAaBasCh B HEro IIYOOKHMH ‘COCOYKAMH), M IUIOTHAS
Heo(hOpMIIEHHAs! BOJIOKHHUCTAs COEAMHUTENbHAs TKaHb, PACHONOXKEHHas B Oojiee IiyOOKOM
CETYATOM CJIO€ KOXKH.

[InoTHas HeodoOpMIICHHAs BOJIOKHHCTas COCAMHUTENbHAS TKaHb B Oosee IiyOOKOM
CeTYaToOM cJIo€ KOKU. B mepBoM U3 3THX CIOEB COnep arcsAd KoJlareHoBble (OKCH(UIIBHBIC)
U DJIACTUYECKHE BOJIOKHA (HEOKpAallEHHbIE); APHHEM,,T€ U ApPYrue SBISAIOTCA TOHKUMH
U pacrnojiararoTcs pbIxjiao. Mexay HUMH BHEHBI spipa KJIETOK, OOBIYHBIX JJISi PBIXJION
COEIMHUTENIbHOIN TKaHH, U OCHOBHOE (CJ1aQ00KpalllgHHOE) aMOp(hHOE BEIIECTBO.

Bo BTOpOoM (ceTuaToMm) ciioe KOAIareHoBbIE BOJIOKHA OOBEINHEHBI B TOJICTHIE MYYKH,
IUIOTHO MpUJIETAloNIMe JpYyr K JApYyry (MTo W jhenaeT TKaHb IUIOTHOM), a MYy4YKH BOJIOKOH
OpPUEHTHPOBAHbl B PA3JIMUYHBIX HANpaBICHHUAX (OTYErO TKaHb SBISETCS HEO(POPMIIEHHON).
Knerku npeacrasiensl, r1aBHbIM 00pa3oM, pubdpobdiaactamu.

IToonuce noo pucynxom. Ilpeénapat — koxxa nanabia. Okpacka reMaTOKCHINH-303UHOM.
Ha pucyHke IOMKHBI OBITh{ OOO3HAa4YEHBbI PBIXJIAs BOJOKHUCTAs COECJUHHUTENbHAs TKaHb,
IJI0THas HeoopMIIeHHas! BOJIOKHICTAsI COeIMHUTENbHAS TKaHb.

R il";.-‘t
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1- PhIXJIasad BOJOKHUCTAA COCAUHHUTCIIbHAA TKAHb, 2 — INIOTHasA HeO(bOpMJ'IeHHaSI
BOJIOKHUCTAaA COCAUHUTCIbHAA TKaHb
Pucynok 14.5. — [Ipenapar — koxka najabuna. Okpacka reMaTOKCUJINH-303MHOM
IliioTHAs opopMIIeHHAS COeTUHUTENbHAS TKAHD
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3aganusa

1. M3yunTe u 3apucyiiTe 1eMOHCTPALMOHHBIN Npenapar, NOANUIINTE PUCYHOK —
IUIOTHAsA 0(OpMIICHHAS BOJOKHUCTAsI COeIMHUTENIbHAS TKaHb. B opraHu3anuy KoaiareHOBbIX
BOJIOKOH pa3iu4aioT 4 CTPYKTYpHBIX ypoBHsS. B cBOIO ouepenp, BOJOKHA OOBEIUHSIOTCS B
Ny4YKH, 4TO Aa€T B CYXOXWJIMH emé Tpu Oosee BBICOKMX CTPYKTYPHBIX ypoBHA. [lyuku
NEpBOro TMOpsJKAa pasfelieHbl Iullb (QUOpOLUTAMHU, WM CYXOXKXWIbHBIMU KJIETKAMHU
(TeHTUHOLIUTAMU), U peaKuMU (HUOpPOOIACTAMH, OTUETrO TUIOTHO MPUJIETAIOT APYT K APYTY.
[Tpu >TOM OHM OKcU(UIbHBIE (KaK OOBIYHO) M AOCTATOYHO ToscThie. [lpenpiayiue myuku
O00BEIMHSAIOTCS B MyYKH BTOPOTO TMOPSIZIKA, KOTOPBIE Pa3/ieieHbl SHIOTCHOHHEM — TOHKHMH
MIPOCIOMKAMH  PBIXJIOH BOJIOKHUCTOM COEOUHUTENbHOM TKaHu. Clenyronmi ypOBCHE
OpraHu3ali — IMy4YKd TPEThEro MOpsAKa, KPYKEHHBIE MEPUTCHOHHEM — OoJjee TOACTBIM
CJIOEM DPBIXJION BOJIOKHUCTOM COEOUHUTENBHOW TKaHU. CyXOXKHIHME B LIEJIOM —=(3TO, JTy4OK
TPETHETr0 WU YETBEPTOIO MOPSAKA.

Iloonuce noo pucyuxkamu. IlpemapaT — mIOTHas OQOPMIICHHAsE BOMOKHUCTAs
COEIMHUTENIbHAsA TKaHb (KOJUIAr€HOBOI'O THWIIA); MOIMEpPEUHbId cpe3 cykoxmwiusa. Oxpacka
reMaTOKCUIIMH-303MHOM. Ha pucyHke A0KHBI ObITh 0003Hau€HB! MMyYKH| [IEPBOTrO MOpsAKa,
(GuOpOLUTHI, SHAOTCHOHHA, IEPUTCHUH.

1 — my4ku epBORo mopsiika; 2 — GuOPOUUTHI; 3 — YHAOTSHOHUN; 4 — IEPUTSHOHUIN
Pucynok 14.6; — [Ipenapar — niiotHas ogopmiieHHAs1 BOJIOKHHCTAs COCAMHUTE/ILHAS
TKAaHb (KOJIAT€HOBOI'0 THIIA); NONEPEYHbIN cpe3 CyX0KUIU.

Oxkpacka reMaTOKCHJIMH-I03HNHOM

2. Widyunre u 3apucyiiTe 1eMOHCTPALMOHHBIH NMpenapar, NOANMIINTE PUCYHOK —
IJIOTHAs W0(POpMIIEHHAsT BOJIOKHUCTAsl COEUHUTENbHAs TKaHb. Ha mpemnapare mpoaoibHbIN
cpe3 weyxoxunus. KoinmareHoBble BOJIOKHA pAcMOJaraloTCs MapauieibHO M IUIOTHO
npujieraioT Apyr K Apyry. Mexay HMUMH BHUJHBI TEHIUHOLMTHI, OKPY>KEHHbIE HEOOJIbUINM
KOJIMYECTBOM HEOKpPAIIEHHOTO aMOp(HOro KoMIoHeHTa. Kpome Toro, B Tmolie 3peHHS
Mpernapara — NpoCIOMKa PhIXJIOW COSTMHUTENBHON TKAHU C KPOBEHOCHBIM COCY/IOM.

Iloonuce noo pucynkamu. TIpeniapaT — IUIOTHas O(OpPMIIEHHAs BOJOKHHUCTAsS
COEIMHUTENIbHAs TKaHb (KOJUIAr€HOBOTO THWIIA); MPOJOJIbHBIN cpe3 cyxoxuius. Okxpacka
reMaTOKCUINH-203MHOM. Ha pucyHKe TOMmKHBI OBITh 0003HAYEHBI KOJIJIAar€HOBBIC BOJIOKHA,
TEHAUHOLUTHI, IPOCIONKA PHIXJION COEIUHUTEIBHON TKAHU C KPOBEHOCHBIM COCYIOM.
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1 — xoyIareHoBBIEC BOJIOKHA; 2 — TEHIUHOIUTHI, 3 — MPOCIIOHKA PHIXJIOH
COCJIMHUTEJIbHON TKaHHU C KPOBEHOCHBIM COCYAOM
Pucynok 14.7. — Ilpenapar — muiotHast 0popmMJiIeHHAsI BOJIOKHHUCTAsl coeAuHUTeJIbHAS
TKaHb (KOJIJIAT€HOBOI0 THUIIA); MPOI0JIbHBIN Cpe3 CYyX0KUIHUS.
Oxpacka reMaTOKCHJINH-303UHOM

3. U3yuure u 3apucyiiTe 1eMOHCTPALMOHHBIH Npenapat, NOJINIIUTEe PUCYHOK —
wioTHas oQopMIIeHHAsT BOJIOKHUCTAas COCAMHHUTEIbHAS TKaHb “(3MACTUYECKOTO THIIA).
Dnactuyeckue BoJIOKHA (1) oKpareHbl MUKPUHOBOW KUCTOTON B JKENTHINA 1BeT. OHU JiexKaT
NapauIeIbHO JAPYT APYTY U OOBEIUHEHBI B MyYKH PAa3HOW TOMMMHBI. MeXITy HUMHU BUTHBI
sapa ¢udporutoB (2). KpoMe snacTuecKkWx BOJOKOH, BY/aHHON TKaHU MPUCYTCTBYIOT
U KOJIJIar€HOBBIE BOJIOKHA. Ha npenapare oHu HEQKparlieHs!.

Iloonuce noo pucynkamu. npenapat — WwiOTHas odopmiIeHHAs BOJOKHHUCTAs
COCIMHUTENbHASA TKaHb (DJAaCTHMUYECKOTO THUIA); BhIHAs cBs3ka. Oxpacka MHUKPO(YYKCHHOM
U reMaTOKCHJIMHOM. Ha pucyHKe MOJDKHBINOBITE 0003HAUEHBI AJIACTHYCCKUE BOJIOKHA, Sjpa
¢GbuOpOIUTOB.

1 — snacTryeckue BONOKHA; 2 — siapa GuOpOIUTOB
Pucynok 14.8. — IIpenapar — nuioTHas o¢opmiieHHAs1 BOJTOKHHCTAs COCAMHUTE/ILHAS
TKaHb (3J1aCTUYECKOr0 THIA); BbliiHAsI CBSA3KA.
Oxpacka nuKpoPyKCHHOM M reMaTOKCHIMHOM

CoeanHnTeNbHbIC TKAHH CO CHIENHAJBHBIMHU CBOMCTBAMH
K HUM OTHOCATCS peTHKY.JIAPHas, )KMPOBasi U CJAM3MCTAsl TKaHU. B KaxI0i U3 HUX
npeo0iasaloT KJIETKH Kakoro-aiubo OJHOTO BHJA — COOTBETCTBEHHO, DPETHUKYJSPHBIC,
KUPOBBIC HJIH CITH3HUCTHIC (MYKOIMTHI).
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3aganus

1. U3yunTe u 3apucyiiTe 1eMOHCTPAIMOHHBII Mpenapar, NOJAMUIINTE PUCYHOK —
pPETHKYIsIpHAsT TKaHb JUMQoy3na. PeTukynspHas TKaHb COCTOUT U3 PETUKYISIPHBIX KIIETOK
(He Ha/lo MyTaTh C PETUKYJIOUUTAMHU — MPEAIICCTBEHHUKAMU SPUTPOLIMTOB) U PETUKYISIPHBIX
(wm  aprupodUIBHBIX) BOJOKOH. PeTHKyNIsApHBIE KIETKH TOXO0XH Ha (GUuOpOOIACTHI:
KpYIIHbIE, IMEIOT MHOTOUYUCIICHHBIE OTPOCTKH, B IICHTPE COJEPKAT AP0 OKPYIIION (HOPMEIL.
Ho mpu 3TOM OHHM CTBIKYIOTCSI APYT C APYrOM OTPOCTKAMH M CBSI3aHBI C PETUKYJISPHBIMU
BOJIOKHAMHU. PeTuKyInsipHbIEe BOJIOKOHA SIBISIOTCS PAa3HOBHIHOCTHIO KOJUIAT€HOBBIX BOJIOKOH
(cocrosr w3 kommareHa III Tuma w wux @uOpWUIBI TOXe O00JaAAOT TONMEPECUHON
MCUEPUYCHHOCTHIO0), HO OTJIMYAIOTCS BBICOKHM COJIEpP)KAaHHEM Cephl (B cOCTaBe YIJAEBOIHOTO
komronenta). Ilocnennelt 0coOEHHOCTHIO OOYCIOBIEHBI MX aprUpOPHILHOCTH| (CPOJICTBO
K COeMHEHUSM cepelOpa), BBICOKas CIOCOOHOCTh BETBUTHCS U 00Pa30BBIBATH, IPYF C IPYTroM
MHOTOUYHCJICHHBIE CBSI3U (aHACTOMO3bI), OTCYTCTBHUE CIOCOOHOCTH K Habyxaum. Kpome toro,
9TH BOJIOKHA TOHBINE THIMYHBIX KOJUIATCHOBBIX BOJIOKOH. B pe3yabTarey peTHKYJISpHBIC
KJIETKH W BOJIOKHA OOpPa3ylOT CeTh — CTPOMY KPOBETBOPHBIX OPTaHOB(KPAacCHOTO KOCTHOTO
Mo3ra, TUM(OY3II0B, cele3éHKN). B MeTisax 3Toi ceTn HaxoI#Tesl Pa3BUBAIOIINECS KICTKU
KpOBH, Makpodarn U HEKOTOpble Apyrue kieTku. Ha CHUMKE, TIOMUMO PETHKYISPHBIX
KJIETOK, BUJIHBI TUM(OLIUTHI.

Iloonuce noo pucynkamu: llpenapat — peTukymsapHas Tkanb iumdoysma. Oxpacka
reMaTOKCUINH-303uHOM. Ha pucyHke NOmKHBL/OBITH 00O3HAYEHBI PETUKYISIPHBIE KIETKH,
TUMQOIUTHI.

!

1 — petuxynsipHble KIETKH; 2 — TUM(OIUTHI
Pucynok 14.9. — IIpenapar — peTuky/asipHas TKaHb JuMdoy3Ja.
Oxpacka reMaTOKCHJIMH-303UHOM

2. M3yuuTe W 3apucyiiTe TOTaJbHBIH Npenapar, NOANMIINTE PUCYHOK — Oenas
KHUpoBas TKaHb. JKup okpammpaercs cynasoMm |ll-reMaTokcUInHOM B sIpKO-OpaHKEeBBIN 1[BET.
[ToaTOMY agUIOLMUTBI XOPOLIO Pa3IMYUMBI [0 KPYIHBIM KaIlIIM JXKUpPa, 3allOJIHAIOLIIUM HUX
LUTOILIA3MY.

Iloonuce noo pucynkamu: npenapar — Oenasi )KMpoBas TKaHb. TOTaNbHBINA Mpenapar
canpHuKa. Okpacka cynan Ill-remaroxcmimHoM. Ha pucyHke IOMKHBI OBITh 0003HAUYEHBI
AIUITONUTHI.
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1 — agumouuThI

Pucynok 14.10. — IIpenapar — 6eJiast :xupoBasi TkKaHb. ToTanbHbIi NIpe T CAJIbHHUKA.
Oxkpacka cynan lII-remaTokcuinHOM

3. A3yunTte u 3apucyiiTe >JIeKTPOHHYIO MUKpodoTorpadu IIHTE PUCYHOK —
KJeTKa Oypoll >KUpOBOW TKaHH. XOpOLIO BUJHBI JBa €€ CaMBbIX AKTEpHBIX IpH3HAKa:
HaJIMYMe B LUTOIJIa3Me HE OAHOM KpYIHOH, a HECKO I/IX JMIUAHBIX Karlenb,
TOr0, Ha CHUMKE — 4YacTb

KJIETOYHOTO sA1pa.

Iloonucey noo pucynkamu:. INEKTPOHHAS podoToerpadus — knerka Oypoit >KupoBOr
TKaHU HOBOPOXKAEHHOrO KpbIcEHKaA. Ha pucynke 1 1 OBITh 0003HAYEHBI MUTOXOHJIPHUH,
HECKOJIBKO MEJIKUX JIMIHUIHBIX Karleib, SJIpo.

1 — MuTOXOHAPUH; 2 — HECKOJIBKUX MEJIKUX JIUITUIHBIX Kalemb; 3 — Sapo
Pucynok 14.11. — DiekTpoHHass Mukpodororpadus — kjierka 6ypoii ;kUpoBoii TKaHU
HOBOPOKAEHHOT0 KPbICEHKA

97



JlaGoparopHasi padora Ne 15
CKEJIETHBIE TKAHH

eab 3anaTHA
N3yuuth Mopdonornueckrue u (HyHKIMOHATBLHBIE OCOOCHHOCTH XPSILIEBOW M KOCTHOM
TKaHU.

Bonpocs! u 3a1anus 1Jis1 CAMONOATOTOBKH

1. Obuas xapakTepucTUKa XPSILEBbIX TKaHEH.

2. CTpoeHHe XpSIIEBOM TKaHW (XapakTEPUCTUKA KICTOK M  MEXKICTOUHOTO
BEIIIECTBA).

3. CtpoeHue U poJib HAIXPSIITHHIIBL.

4. Pa3BuTHe, pOCT, pereHepanus 1 BO3pacTHbIE N3MEHEHUS XPAIIa.

5. O01mas xapakTepucThKa KOCTHOM TKaHH.

6. CtpoeHue rpyOOBOJIOKHUCTOM KOCTHOU TKAaHU (XapaKTepuCTHka KIACTOK
1 MEKKJIETOYHOTO BEIIIECTBA).

7. CTpoeHue MIacTUHYaTOW KOCTHON TKaHU.

8. CtpoeHue KOCTH KaK opraHa: ryouaras u KoMnaktHas Koetb. CTpoeHue u poJib
HAJKOCTHHUIIBI.

9. [Ipsimoii ocTeoreHes.

10. Pa3BuTHE KOCTH HA MECTE XpsIIa.

11. MexaHu3MbI pocTa KOCTEH.

12. KiteTouHbIe MEXaHU3MBI TEPECTPOUKH KOCTH.

13. PenmapaTtuBHas pereHepanus KOCTH.

OOopynoBanne HM  MaTepuaabl: JIEMOHCTPALlMOHHBIE  MMKpPOIIPENaparsl,
mukpockonsl «MUKME/I-1».

B rpynny ckeneTHbIX COEAMHUTENBHBIX TKAHEW BXOJIAT XPAIIEBAasi U KOCTHAsI TKaHU.
OTU TKaHU BBINOJHAIOT MEXaHWUYECKHEe M OOMEHHble (DYHKIMM: y4yacTBYIOT B CO3JaHUU
OIOPHO-ABUTATENbHOIO afllapaTa, 3allMIA0T BHYTPEHHUE OpraHbl OT IOBPEXIEHUH,
Y4acTBYIOT B O0OMEHE MHMHEpalbHBIX BemecTB (kaibiusa U (ocdaroB). Kpome Toro,
XPSIICBBIE TKAHMwUIPAIOT (OpMOOOpa3yIoIIy0 pojib B Tpoliecce SMOpHOreHesa U
MOCIIEAYIOLIETO PA3BUTHS: HA MECTE MHOTMX KOCTEeH BHauasie oOpasyercs Xpsil. B xpsmieBbix
TKAHSIX OTCYECTBYIT KPOBEHOCHBIE cocybl. [103TOMy nuTaTeNbHbBIE BENIECTBA MTOCTYIAIOT B
xpaul nyrem augddy3uu u3 cocy0B HaIXPSIIHUII, CAHOBUAIBHOM JKUAKOCTH, TOJIEXKAIIeH
KOoCTH, ‘ClOCOOHOCTD BBIMOIHATH MEPEUHCICHHbIe QYHKIIMH ONpeAenseTcs 0co00i mpupoaoi
MEXKIIETOUHOTO BEIIECTBA JaHHBIX TKaHed. Kak M Bce mpoune TKaHW BHYTPEHHEW Cpelbl
OPraHW3Ma; CKEJIETHblE TKaHH pPa3BUBAIOTCS W3 ME3EHXUMBbI (KJIETKM KOTOpOH, B CBOIO
ouepe/ib, BBICEISIOTCS U3 COMUTOB U CINIAHXHOTOMOB).

XpseBbie TKAHU

M3BecTHO /1Ba THIA XPAIIEBBIX KIETOK: XOHAPOOIACTHI — HAXOJATCS, B OCHOBHOM, HE
B CAMOM XPSIIIE, @ B HAIXPSIIHUIE, U XOHIPOIMTHI — KJIETKU XPAILa.

XoHIpoOIacThl — HEOONbIINE YIUIOMIEHHBIE KJIETKH, CIIOCOOHBIE K Mpoiudeparuu
U CHHTE3y KOMIIOHEHTOB MEXKJIETOUYHOro BemlecTBa Xxpsma. IIpenmecTBeHHUKaMu
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XOHAPOOIACTOB SABJISIOTCS CTBOJIOBBIE KJIETKH COCIMHUTEIBHOW TKaHU M MPEXOHAPOOIACTHI.
B cBoro ouepenp, camu XOHAPOOIACTHI, BBIAEINAS] KOMIIOHEHThl MEXKJIETOYHOI'O BEIIECTBA,
«3aMyYpOBBIBaIOT» ce0si B HEM M MPEBPALIAIOTCA B XOHAPOUUTHI. Iporcxonsamuii npu sToM
pocT  Xpslla  Ha3bIBACTCS  ANIO3UMIUOHHBIM  (POCTOM IYyTEM  HAJIOXKEHHSA)  WIU
nepugepuyeckuM. OH peanu3yercs, I1aBHbIM 00pa3oM, B SMOPUOreHEe3€e U IPU pereHepauy.
XOHJPOLMTHI — IJaBHBIM THUI KIETOK Xpsma. OHM UMEIT O0NbIIMHA (110 CPaBHEHUIO
¢ XoHApoOnacTaMM) pasMep U OBalbHYIO (hopMy. XOHAPOLUTHI JIEKAT B OCOOBIX IHOJOCTSIX
MEXKJIETOYHOTO BellecTBa (JIAKyHAaX) M 4YacTo (XOTd HEe Bcerjaa) oOpa3yloT H30TCHHBIC
rpynnsl (M3 2—6 KJIETOK), IPOUCXOAAIMe U3 onHOM kieTku. Ilpu stom, B oTiamyme oT
(GuOPOIMTOB, HEKOTOPBIE XOHIPOIUTHI COXPAHSIOT CIIOCOOHOCTH K JICICHHIO, a JpyTHe
AKTUBHO CHHTE3UPYIOT KOMIIOHEHThl MEXKKJIETOYHOI'O BELIECTBA. 3a CUET JAEATENIbHOCTH
XOHJPOLIUTOB MPOUCXOAUT YBEIHMUEHHE MACChl XpsIla U3HYTPH — MHTEPCTHLMAIbHBIN pOCT.
B MEXKIETOYHOM BEIIECTBE MHOTO BOJOKHHUCTBIX CTPYKTYp: KOJIJIAr€HOBBIX (HHOPHILTIUIH
(B BOJIOKHUCTOM XpSIIIE) BOJIOKOH, @ B 2JIACTUYECKOM XPSAILIE — €I€ U JIaCTUYECKUX\BOJOKOH.
OcHoBHOe amop(dHOe BenecTBo coaepxkuT: Boay (70—80 %), MmuHepaibHbIE BeleCTBa
(4-7 %), opranmyeckuii rommoHeHT (10-15 %), mnpeacTaBicHHBIA MPOTEOTMUKAHOBBIMH
arperaTaMM M IJIMKONpoTenHamu. [IpoTeoryimkaHoBBIN arperaT COACPHKMT 4 KOMIIOHEHTA.
B ocHoBe arperara — AJIMHHAs HUTb THATypOHOBOW KHUCIOTHL. C HMOMOIIBIO TIIOOYJISPHBIX
CBSI3YIOIIMX OCNKOB C 3TOW HHUTHIO CBSI3aHBI JIMHEWHbIC (PUOPHIISAPHBIC) MENTHAHbBIC IeTH
T. H. KOpOBOTrO (cepaueBMHHOro) Oenka. B cBo oudepenb, \OT MOCIETHHX OTXOMIST
ONIUTOCAaxXapuAHbIe BETBH. ArperaTsl 00JaJar0T BBICOKOU WIHAPO(DUIBHOCTHIO; IO3TOMY
CBSI3bIBAIOT OOJIBLIOE KOJIMYECTBO BOJABI U 00ECHEUMBAIOT {TeM, CaMbIM BBICOKYIO YIPYTOCTh
xpsuia. [Ipu 3ToM 0HM COXPaHAIOT MPOHUIAEMOCTD U1 HU3KOMOJIEKYIISPHBIX METa0OIUTOB.

Kuaacenpukanus XpsimeBbix TkaHei
Hcxona m3 0coOEHHOCTEH CTPOEHMSI MEIKKIETOYHOIO BEIIECTBA, XPAILICBbIE TKAHU

JIeNAT Ha 3 BUJa — BOJIOKHUCTYIO, THATMHOBYIO M diacTHdecKyto (Tabmuma 15.1).

Tabmuua 15.1. — Knaccuduxanus xpsiieBbix TKaHeH

IIpusHaku BoJsioxknucrasi I'manunoBasn duracTuyeckas
XpsilieBasi TKAHb XpsilleBasi TKAHb XpsileBasi TKaHb
OcHoBHas bonpnioe«ouyecTBo bonpmoe konmnuecTBo Hannuwme
ocobeH- OJINHAKOBO IIPOTEOTIMKAaHOBBIX ITACTHYECKUX
HOCTh OPUEHTUPOBAHHBIX arperaros. BOJIOKOH.
KOJIJIAI€HOBBIX BOJIOKOH.
Crioco6HOCTh Bricokast ynpyrocrts. Bricokas
Crnencipite [NIpOTHBOCTOSITH OOJBIIUM 31aCTUYHOCTb.
HaTPSOKCHHSIM.
B nanHoMm xpsie, Kak u B »Tux 1BYX BUAax Xpsiia ColepKUTCS
Konmarego- | B coOCTBEHHO kosared I Tuna, KoTopslit siBisercs Oosnee
BBIC COEMHUTENIbHBIX TKAHSAX, rUIpOGUIBHBIM (32 cYET 60sIee BBICOKOTO
CTPYKTYpBI | COOEPKUTCS CoJIepKaHusl THIPOKCUTPYIIN)
kojutareH [ tuna, u o0Opa3yer Juilb GUuOPUIIBI
00pa3yrommuii BOJIOKHA. (He 0OBEAMHSIOMKECS B BOJIOKHA).
MeX1n03BOHKOBBIE TUCKH CycraBHble ViHas pakoBHHA.
Jlokanusa- | (UCKIrOYas MyJIbIIO3HBIE MIOBEPXHOCTU KOCTEM. HexkoTopsle xpsm
s A1pa). Bo3yxoHOCHBIE ITyTH. TOpPTaHH.
Mecra npuKkperieHus Mecra
CYXOKUJIMH U CBSI30K K coeHeHus: pEdep
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TMAIMHOBOMY XpSIly. | C IPYAMHOH.
BosniokHucras xpsimeBasi TKaHb

Saganua

1. A3yunTe u 3apucyiiTe 1eMOHCTPALMOHHBIN Npenapar, NOANUIINTE PUCYHOK —
BOJIOKHUCTAs XpAlICBasd TKaHb MCKIIO3BOHKOBOI'O AOHCKaA. XOHI[pOI_II/ITLI B I[ElHHOfI TKaHH,
B OCHOBHOM, HE 00pa3yrOT M30TEHHBIX TPYII, a pacrnojaramTcs NooanHOYKe. OHU HUMEIOT
BBITSIHYTYIO (JOPMY, TATOYKOBUAHOE SIAPO U Y3KUI 0000K LUTOIIIA3MBI.

MeKKIeTOYHOS BCICCTBO ABJIACTCA OKCI/I(l)I/IJILHBIM — H3-3a HaAJIN4uig 6OJH>IJ_IOFO
KOJIMYECTBA TOJICTHIX KOJUIAr€HOBBIX BOJIOKOH. TKaHb Ha Mpernapare MpeacTa
ME)KIIO3BOHKOBBIM JIMUCKOM, BHJIHA MOYTH LUPKYJSIpHAs OpraHU3alisl KOMIIOHEHT:

Ha nepudepun nucka BOJOKHUCTBIM XpSIl IOCTENEHHO IEPEXOAUT OTHYIO
0(pOpMIICHHYIO COEIMHUTEIbHYIO TKaHb, KOJUIATCHOBBIE BOJOKHA KOTOPOM €TaoT
KOCYIO OPUEHTALMI0 U UAYT OT OJHOIO MO3BOHKA K JApyromy. B 1eHTpanabHON YacTH aucka
BOJIOKHHUCTBIM XpSIl MEPEXOJUT B MYJIbIO3HOE AP0, KOTOPOE COJEPRK MaJINHOBBIH
xpsnr) koswared Il tuna (B Buge ¢pubpuiut) u npencrasiser cooii o A3HOBUHOCTh
XPALIEBOM TKaHU.

Iloonuce  noo  pucynkamu:. Ilpemapar —  BOJOK XpAlleBas  TKaHb
ME)KIO03BOHKOBOI0 Jucka. OKpacka reMaTOKCHJIMH-303HMHOM. CYHKE JIOJDKHBI OBITH

0003HaYEHBI XOHAPOUUTEI, MCKKIICTOYHOC BCIICCTBO.

0)

Majoe yBeludeHue; 0) O0NbIIoe yBeInueHUE;
1 — XOHAPOUKUTHI; 2 — MEKKIIETOUHOE BEIIECTBO
Pucynok .- napaTt — BOJOKHUCTAsl XPslleBasi TKAHb MEKM03BOHKOBOI0 THCKA.
Oxkpacka reMaTOKCHJIMH-I03UHOM

I'manunoBasn XpalIeBasg TKaHb

. A3yuure u 3apucyiiTe 1eMOHCTPAIMOHHBII Mpenapar, MOAMUINNTE PUCYHOK —
THAJIMHOBAs XpAIlleBasi TKaHb Tpaxeu (mornepevnsiit cpe3). Ha mepBoM cHUMKE MBI BUIUM Bce
000JIOYKM CTEHKH Tpaxeu, B T.d4. (PuOPO3HO-XPAIIEBYI0 OOO0JOYKY, OCHOBY KOTOPOM
COCTaBJIIET THAJIMHOBBIM Xpsml. XpsIl CO BCEX CTOPOH TMOKPHIT OKCHU(PHIbHON
HaIXpsAWHULICH. B  HagxpsAumHWile THAIMHOBOTO Xpslia pa3indyaloT  BOJOKHUCTHIN
U KJIETOYHBIA CJIOM. B BOJOKHUCTOM CJI0€ HaXOASTCS KPOBEHOCHBIE COCY.IbI, MUTAIOLINE
XpAll, a B KJIETOYHOM (TIPWJIETAIONIEM K XpsAIly) — XOHApoOnacTel (HEOONbIINE KIETKH
yrmouéHHoi Gopmel). Cpasy moa HaAXPSIIHUIEH PACHOIaraloTCsl MOJIO/bIE XOHIAPOLUTH —
HECKOJILKO KpyIHEe 1Mo pazMepaM u Oosee oBaibHBIE TI0 (hopme. ['y0ke HaxoasuTCs 3penvle
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XOHOpoyumsl — KpPYIHbIE OBaJbHbIE KIETKM CO CBETJIOW LUTOIUIa3MOM, oOpasyromue
U30TeHHblEe TIpynnbl 1o 2—6 kietok. HemnocpencTBEHHO BOKPYr HM30TEHHBIX IPYMII
XOHJPOLIMTOB MEKKIETOYHOE BEIIECTBO SBIIETCS OKCUMIbHBIM. B 0Oojee oTmanéHHBIX
30HaX MEXKJIETOYHOE BELIECTBO CTAHOBUTCS 0a30(MIbHBIM. 3/1eCh Npeobdianaer aMopdHbIi
KOMIIOHEHT, IPEeACTaBIECHHbINA MPOTEOrIIMKAHOBBIMU arperaraMu.

Iloonuce noo pucynkamu. Ilpemapar — THUaIMHOBas XpAUIeBas TKaHb TpPaxeH
(momepeunsrii  cpe3). Oxpacka TeMaTOKCWIMH-303MHOM. Ha pHCyHKe MOJDKHBI OBITH
0003Ha4YeHbl (PUOPO3HO-XpAIIEBas 000J0YKa, OKCU(HUIbHAS HAAXPALIHUIA, HAAXPSIIHUILIA,
MOJIOJIbIE XOHJPOLMTHI, H30TEHHBIC TPYIIbI, OKCH(PHIBHOE MEXKIETOYHOE BEIIECTBO,
06a30(hIbHOE MEKKIETOUYHOE BEIIECTBO.

a) ejucHue; 0), CpeliHee YBEIMICHHUE;
) OOJIBIIIOE YBEIIMYCHHE
Opo3HO-XpsiieBas o0onouka: 2 A;
b — okcuduibHas HaAXPSITHUIIA;

2 — HaIXPATTHUIIA;
MOJIOJTbIE XOHIPOITUTHI; 4 — U30TE€HHBIE TPYIIIIH;
5 — OKCH(HUIBHOE MEKKIETOUYHOE BEIECTBO;
6 — 6a30(UITEHOE MEKKIICTOYHOE BEIICCTBO
Pucynoxk 15.2. — IIpenapart — ruajuHoBasi
XpAlIeBasi TKAHb TPaxeH (MONepPeYHbIH cpe3).
Oxpacka reMaTOKCHJINH-303HHOM

dilacTHYecKas XpseBasi TKAaHb

AU3yunTe M 3apucyiiTe 1eMOHCTPAIIMOHHBIN NMpenapar, NOANUIINTE PUCYHOK —

XpsleBas TKaHb YIIHON pakoBUHBL [lo oOmiemy ruiaHy CTpOeHHUs y JaHHOM
HOTO OOIIEer0 ¢ THAJMHOBBIM XpsAmioM. HaaxpsimHuiia, B TOJIIE XPSIIEBON
KA — W30TEHHBIE TPYIMIBI XOHAPOIUTOB, KOTOPHIE KPYIHBIE, OBAJILHBIE W HUMEIOT
nuromnasmy. OcoOEHHOCTH e COCTOST B CIEAYIOIIEM — TPYIIbBI XOHIPOIIUTOB
O0OBIYHO MMEIOT BUJ LEMOYeK (M3 2-X WM OONBIIEr0 YMcia KIETOK), OPUEHTHPOBAHHBIX
MEPIIEHANKYIIIPHO K TOBEPXHOCTH. B  MEXKIETOYHOM BEIIECTBE OOHAPYKHBAIOTCS
9IaCTUYECKUE BOJIOKHA, OKPAIICHHBIE OPCEMHOM B TEMHO-BUIITHEBBIN 1IBET U UAYIIHE BO BCEX
HampaBlieHUsiX. M3-3a OTHOCUTENHFHO HH3KOTO COJEp)KaHUS KOJUIAar€HOBBIX (GuOpHILT
B DJIACTUYECKOM XpSIIe HE MPOUCXOAHWT oOTiokeHne cojied Ca (0OBI3BECTBIEHHUE) TPH
HapyIICHUN TUTAHUSI.
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Iloonuce noo pucynxamu. llpemapaT — sJacTUYecKas XpsIieBas TKaHb YITHOMN
pakoBuHbl. Okpacka opcemHoM. Ha pucyHke MOJKHBI OBITh O0O3HAUEHBl HAAXPSIIHUIA,
HN30I'CHHBIC I'PYIIILI, 3JIACTUYCCKHNEC BOJIOKHA.

1 — HagxpsAmHMLA; 2 — U30T€HHBIE IPYIIBL; 3 — JIACTUYECKUE BOJIOKHA
Pucynok 15.3. — [Ipenapar — 3j1acTu4yeckas XpsilieBasi TKaHb YIIHOH PAKOBHHBI.
Oxpacka opcenHOM

KocTHbIE TKAHH

KreTku KOCTHOM TKaHU — OCTE00JIaCThl, OCTEOLUTBEM OGTEOKIIACTHI.

OcteobynacTel M OCTEOLMTHI — TOCIEIOBATRIbHBIE CTAaJuU PAa3BUTUS KIETOK
cooTBeTcTByOmEero auddepona — T1.H. mibdepoHa’ wmexaHouutoB. OcrTeoOnacThl
¥ OCTEOIMTHI HE CITOCOOHBI K MUTOTHUECKUM JEJICHUSM.

MeXKIIeTOUHOE  BEIIECTBO  KOCTEH  WPEICTAaBICHO HE TOJBKO  OOBIYHBIMU
KOMITOHCHTaMH  (KOJJIar€HOBBIMH ~ BOJTOKHAMH, / MPOTEOTIIUKAHAMH, TIUKOIPOTEHHAMM),
HO U (Ha 70 %) MunepanvHbiMu CONAMIL % TITABHBIM 00pa3oM, KPUCTAIAMH THPOKCHATIATHTA
Cajp(POy)s (OH),. Coneprxanue BojbI 0ueHb HU3K0E (0T 6 10 20 %). [ToaTOMY MEXKKICTOUHOE
BEIIECTBO HAXOJIUTCS B TBEPIOM COCTOSIHUH, UTO MPUAAET KOCTSAM, MO CPABHEHUIO C XPSAIIOM,
0oJiee BRICOKYIO IIPOYHOCTH U B TO 7K€ BPEMsI XPYITKOCTb.

Pazmmuaror 2 BUAa KOCTHOW TKaHH — TPYOOBOJIOKHHCTYIO (peTHKyI0(GuOpO3HYIO)
Y TUTACTUHYATYIO (TOHKOBOMQKHUCTYIO) (Tabmwmia 15.2).

Tabmuna 15.2. — BympL KOCTHBIX TKaHEH

IMoxa3zatemn, | I'pyGoBosoxkHucTas InacTuHYaTasi KOCTHAsI TKAHb
KOCTHAsl TKaHb
OctioBHas | Komiarenossie KocTtHoe BeriecTBO (KI€TKH, BOJIOKHA, OCHOBHOE

0COOEHHOCTh | BOJIOKHA 00pa3yroT BEIIIECTBO) OPTaHU30BAHO B IJIACTUHKU. [Ipuuém,
TOJICTBIE MTYUKH, B IIpeziesiaX OJJHOU TIACTMHKH BOJIOKHA UMEIOT
WIYIINE B Pa3HBIX OJIMHAKOBOE HAIIPaBIICHHE, a B TIpe/eiax
HaIPaBJICHUSX. COCEIHUX IJIACTHHOK — pa3Hoe.

Jlokanmuzanus | [lnockue koctu [TouTtH Bce KOCTH B3pOCIIOTO YeNOBEKa; MIOCKUE
SMOpHOHA. (Jromatka, Ta30BbIe KOCTH, KOCTH Yeperna),
Byropku xocrei; ryouatsie (péOpa, TpyauHa, TO3BOHKN)
MeCTa 3apOCIINX U TpyOUaThIe.
YEpEIHBIX IIBOB.
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I'py0oBo/IOKHHMCTAsI KOCTHAA TKAHb

3aganus

1. U3yuure M 3apucyiiTe 1eMOHCTPALMOHHBII Mpenapar, NOANMIIMNTE PUCYHOK —
rpyOOBOJIOKHUCTAsI KOCTHAs! TKaHb. B rpy0OBONOKHUCTON KOCTHOM TKaHU BUIHBI OCTEOLIUTHI
U TOJICTBIE IYYKH OKCU(MIBHBIX KOJUIAr€HOBBIX BOJIOKOH 0€3 onpeeéHHON OpUEHTALUN.

IHoonucwy noo pucynkamu: IlpenapaT — rpyOOBOJIOKHHCTass KOCTHasg TKaHb. OKpacka
reMaTOKCHUJIMH-303uHOM. Ha PUCYHKC JOJI?KHBI OBITb 0003HAYEHEI OCTCOLUTHI, TOJICTHBIC
MYYKH OKCU(UITBHBIX KOJUTAr€HOBBIX BOJIOKOH 0€3 OIpeeIEHHON OpHEHTAIUH.

1 — ocreouuTshl; 2 — TOJICTBIE MYYKH OKCU(PHUIIBHB

IInacTuHYaTas KOCTHasg TKaHb M

(Tabmuma 15.3).

Tabmuma 15.3. — Opranu3zamus

IlnacTun

A Kg Hasl TKaAaHb

I'CHOBBIX BOJIOKOH

T UMCTb ry6anon U KOMIIAKTHYHO OpraHu3aluio

4aTOW KOCTHOU TKaHU

IMoxkazaTenn

A'you O0CTHOE€ BelleCTBO

KoMmakTHOe KOCTHOE BellecTBO

Jloxanu3anus

N3'\rybuaToro BemecTBa cocTosT
M3bI TPYOUaThIX KOCTEH,
€HHUH CII0H (MTPUMBIKAIOINN
OCTHOMO3IOBOMY KaHaly)

| inau30B TPyOUATHIX KOCTEH,
ryouaTble KOCTH,

BHYTPEHHSS YaCTh IJIOCKUX KOCTEH.

KoMmnakTHyt0 CTpYKTYpy UMEIOT
Oosnpmas yacTb Auadu30B
TpyOUaThIX KOCTEH U MOBEPX-
HOCTHBIH CIIOM INIOCKHX KOCTEH.

TeNbHas
epra

I'yGuaToe BemecTBO MOCTPOCHO U3
0ECCOCYIUCTHIX KOCTHBIX Tepe-
KIaauH (0aNoK), MKy KOTOPBIMU
HAXOJATCS MPOMEKYTKH — KOCTHBIE
STUEHKH.

B KOMITaKTHOM KOCTHOM BEIIECTBE
MPaKTUYECKH HET POMEXKYTKOB:
3a c4€T pa3pacTaHus KOCTHOU
TKaHU BIIIYOb STYEEK, OCTAIOTCS
JUIIb Y3KHE MPOCTPAHCTBA ISt
COCY/IOB — T. H. LIEHTpaJIbHbIE
KaHaJIbl OCTEOHOB.

KocTHEBIN MO3T

B siaeiikax rybuaToro BemecTa

COJACPKATCA COCYybI, TUTAOIINC

KoctHOMO3roBas nonocrte
nadu30B TPyOUaTHIX KOCTEH
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KOCTb, M1 KPACHBI KOCTHBIA MO3T — | Y B3POCJIBIX COJCPKHUT KEMTHIN

KPOBETBOPHBIN OpraH. KOCTHBIN MO3T — )KUPOBYIO TKaHb.
CrtpoeHnue U rybuaTtoe, 1 KOMIIAKTHOE KOCTHOE BEIIECTBO COCTOUT U3 KOCTHBIX
IJIACTUHOK.
[Tpu 5TOM NMIACTUHKYU ry04YaToro B kxoMI1akTHOM k€ BelIeCTBE
BEIIECTBA OOBIYHO OPUEHTUPOBAHBI | UMEIOTCS IJIACTHHKH 3-X TUIIOB:
BJIOJIb HAMPABJICHUSI KOCTHBIX obmue (reHepaabHbIe) —
0aoK. OKPY’KalOT BCIO KOCTb, OCTEOHHbIE

— JIeKAT KOHIEHTPUICCKUMH
CJIOSIMU BOKPYT cOCyJa, 00pasys
T. H. OCTCOHBI; BCTABOYHBIC —
HAXOJSITCS MKy OCTCOHAMUR

Pesrome Tem He MeHee, equnuLeil ctpoeHns | OCHOBHOM €MHULIEH CPPOCHUs
ry04aroro BemecTBa MpUHITO KOMIIaKTHOI'O BEIECTBa
CUMTATh KOCTHBIC IUIACTUHKH. CUMTAIOTCS OCTEOHBL.
3aganus

1. M3yunTe u 3apucyiiTe JEMOHCTPAIMOHHBIN NPENAPAT, OANUIIATE PHCYHOK —
IUTACTHHYATAs KOCTHAS TKAaHb; MONEPEYHbI cpe3 anaduza AeKaabUMHUPOBAHHON TpyOUaToit
kKocTu. HapyxHslii cioit koctu (pucyHok 15.5 a) mpezacTamieHpHapYKHBIMU I'€HEpaJIbHBIMU
IUTACTUHKAMM: OHM JIeXKAaT 10/l HAJKOCTHULIEH U OKPYKAKT KOCTb.

Buytpennuii cinoit  koctu  (pucyHox, 15.50) npencraBieH  BHYTPEHHUMHU
reHepalbHbIMU IUIACTUHKaMU. OHU IpUJIeraldT K 9HAOCTY M BMECTE€ C HHUM OXBaThIBAIOT
KOCTHOMO3TOBYIO MOJIOCTb. B psne MecT K JNAaHHON IOJIOCTU MPHUMBIKAIOT TpPaOeKybl
ry04aTroro BeIIECTBa; TOTJa BHYTPEHHUE) '€HEpaJIbHbIE IUIACTUHKU BBIPAKEHbI HEUETKO
U TIPOJIOJDKAIOTCS B YKa3aHHbIE TPAOEKYIIbl .

Ioonuce noo pucynkamu. npenapar — IJacTUHYaTas KOCTHAas TKaHb; IONEPEYHbIN
cpe3 nuadusza JeKalbLIMHUPOBAaHHON TpyOuaToii koctu. Oxpacka mo Mmetoxy IImopis.
Ha pucynkax nomkHbl ObITh 00Q3HAaYeHBI A — Hapy)KHbIE T'€HEpaJbHbIE IUIACTUHKU,
HaJIKOCTHHIIA,

a) Hapy>XHBII CION KOCTH 0) BHYTPEHHHH CIION KOCTH
1 — HapyKHBIE TeHEepaTbHbIC TUTACTUHKHY; 1 — BHYTpEHHUE TeHepaIbHBIC TUTACTHHKH;
2 — HaJAKOCTHHIIA 2 — 3HIOCT;

3 — KOCTHOMO3TOBasl IMOJIOCTh
Pucynok 15.5. — [Ipenapar — niiacTHHYaTasi KOCTHAs TKAHb; MONIEPEYHBIH cpe3
auadusa 1ekaabIUUHIPOBaHHOI TPyOuaToii kocTu. Okpacka no meroay llImopJis
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2. M3yuuTe u 3apucyiiTe 1eMOHCTPAIIMOHHBIN NMpenapar, NOANUIINTE PUCYHOK —
IIaCTUHYATasi KOCTHas TKaHb; MOMEePEeUYHbIN cpe3 Auadu3a AeKalbIUHUPOBAHHOM TpyOUaToii
KOCTHU (CpelHuil, WM OCTEOHHBIN CJIOW KOCTH). B IeHTpe Kax10ro ocTreoHa — KPOBEHOCHBIH
COCYZl, BOKPYI IIOCJEIHET0 — HECKOJBKO KOHIIEHTPUYECKHUX CJIOEB KOCTHBIX IUIACTHHOK,
HA3bIBAEMBIX OCTEOHHBIMU. OCTEOHBI OTIpAaHUYEHBI Pe30pOLUOHHON (CHaiHON) JIMHUEH.
Mexny ocTeOHaMH JIe)KaT BCTABOYHBIE KOCTHBIE TUIACTUHKH, KOTOPBIE MPEICTABISIIOT COO0M
OCTaTKW TPEKHUX TeHepanuil ocrteoHoB. Kak yxe oTMeyanoch, KOCTHBIE IJIACTUHKU
BKJIIOYAIOT KJIETKH (OCTEOLMTHI), KOJUIAr€HOBBIE BOJIOKHA M OCHOBHOE BEUIECTBO, Oorartoe
MUHEpPAIbHBIMU  COCAMHEHUsIMUA. IIp 3TOM BOJOKHA B MEXKJIECTOYHOM BEIIECTBE
HEPA3JIMYUMBI, @ CAMO MEXKJIETOUHOE BEILIECTBO UMEET TBEPAYIO0 KOHCUCTEHIINIO. OCTEOUTHI
OTJIMYAIOTCS] HATMYUEM JUTMHHBIX M Y3KHX OTPOCTKOB (PUCYHOK 15.6 a)

[Ipuuém, Tena OCTEOUTOB JIEKAT B KOCTHBIX JIAKyHaX, 8 MHOTOYMCIICHHBIE OT (cm
— B KOCTHBIX KaHanblaX. CTEHKH KOCTHBIX MOJOCTEH M KAHAJIBLIEB BBICTIIAHBI T'YCT e
KOJUIAr€HOBBIX BOJIOKOH, OKPAIIEHHBIX Ha CHUMKE B KOPHUYHEBBII LIBET. JTO, B HOCTH,
U JIeTIaeT BUIMMBIMH KOCTHBIE KaHABIbI (PUCYHOK 15.6 0).

B nosne 3peHust — HeHTpaabHbI KaHAJI OCTEOHA, B KOTOPOM IIPOXO €HOCHBIN
cocynl. B aTux kanamax oObIYHO COMEPKATCS M OCTEOT€HHBIC KIETKH (pUc 6 B)

Iloonucvy noo pucynkamu. Tpenapar — IUTAaCTHHYATass KOCTHAs ; TIOTIEPEYHBII
cpe3 auadusa gexalbUUHUPOBaHHOW TpyOuaroil koctu. Okpacka noymetony Ilmopns. Ha

PUCYHKaX OJDKHBI ObITh 0003HaU€HBI KPOBEHOCHBIH COCY/I, KOHII KHE CJIOU KOCTHBIX
IUIACTHHOK, pe3opOnuoHHas (cmaifHas) JMHHSA, BCTaBOY OCTHBIE  IIJJACTUHKH,
0 — KOCTHBIE JIAKYHBI, B — KPOBEHOCHBIN COCY/I.

a) MaJjoe yBeJIUYEHUE:
1 — xpoBeHOCHBIH cOCyT;
2 — KOHIIEHTPUYECKHE CIIOU

0) cpenHee yBEeITUYCHNUE:
1 — KOCTHBIC JTaKYHBI;
2 — KOCTHBIE KaHAJIbI[bI

B) OOJIBIIIOE YBEIIUUYEHUE

1 — KpOBEHOCHBIN COCY/T
Pucynok 15.6. — IIpennapar — niiacTHHYaTasi KOCTHas TKaHb; MONepPeYHbIN cpe3 nnadusa
JeKaTbIIHHUPOBaHHOI TpyOuaToii kKocTu. Okpacka mo meroxy IlImopas
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JlabopaTopHnas padota Ne 16
KPOBb U JINM®A

Mean 3anaATUA
N3yuuth Mopdosnornyeckrue 1 pyHKIIMOHAIBHBIE 0COOCHHOCTH KPOBU U JTUM(BI.

Bonpocsl 1 3a1aHus 1JIs1 CAaMONOATOTOBKH

Crtpoenue, GyHKIIMHN U TPOU3BOIHBIE ME3CHXUMBI.
Knaccugukarus Tkaneil BHyTpeHHEH Cpebl.

OO011re NpUHLIKIIBI CTPOEHUS TKAaHEH BHYTPEHHEN Cpelibl.
DyYHKIMOHAJILHOE 3HAYEHUE TKAaHEW BHYTPEHHEN CPEBL.
KpoBb kak 01MH U3 BUJIOB TKaHEH BHYTPEHHEH CPE/IbI.
ITna3ma.

DyHKIMH KPOBH.

Knaccudukanus (popMeHHBIX 3JI€MEHTOB KPOBH.
OputpouuTtsl. X cTpoeHne U PyHKIUH.

10. Tpomborutsl. CTpoenue u GpyHKIUU. Poib B CBEpTHIBAHUN KPOBH.
11. OOuue cBOMCTBA JICHKOIIUTOB.

12. Hei#itpodunbHable rpanyaouutsl. CTpoeHue U GyHKIUU:
13. DozuHodunbHbBIE rpaHyIoIUThL. CTpoeHre U PYHKIIH.
14. bazodunsubie rpanynonutsl. CTpoeHue u GyHKIAR,

15. OOmas xapakTepucTHUKa TUM(OITUTOB.

16. T- u B- muMdonuTe 1 UX ydacTue B HMMYHHABIX, PCaKIHIX.
17. MounouuTtsl. Makpodaruueckas cuctema OpraHu3Ma.

18. T'emorpamwma. JlelikorurapHas ¢popmyia.

19. JIumda kak TKaHb.

©CooNok~LNE

OobopynoBanue 1 MaTepuasbl: ICMOHCTPALIMOHHBIE MUKPOIIPENapaThl, MUKPOCKOIIBI
«MUKME/I-1».

OO0BEM KpPOBH B OpPraHM3MeE\B3pOCIOr0 YEIOBEKa — OKOJIO 5 1. B KpoBH paznmudaror
2 KOMITOHEHTa: MIa3My (MEKKIeTOoYHOe BeriecTtBo) — 55-60 % o0béma kpoBu (0K0I0 3 1)
u popmennsbie dneMeHThl — 4045 % 00béma KpoBH.

[Tna3ma — eBeTno-kénras HagocaxouHas KUIKOCTb. OHA CONEPIKUT: BOLY (MIPUMEPHO
90 % or wmac€el), Oenku (6,5-8,5%) — ansOymunbl, rIOOYIUHBI W (QUOpPHHOreH;
MHOT'OYHMCICHHBIC\HU3KOMOJIEKYIIIPHbIE OPraHUYECKUEe COEAMHEHUS — MPOMEXYTOUHbIE WIIH
KOHEUHBICATIPOAYKTHl OOMEHa BEIIECTB, IEPEHOCHUMBIE W3 OJHHX OpPraHOB B JIPYTHE;
pa3nyHble HEOPPAHNYECKHE HOHBI B CBOOOHOM COCTOSTHUM WJIA B CBSI3H CO CIIEIUAITbHBIMU
TpaHEHOPTHbIME Oenkamu. Ecii ke 1aTh KpOBH CBEPHYTHCS, TO TOCIE OTIEIEHUS CrycTKa
BMECTQ WIJIa3MBI TIOJTYYaeTcsl CHIBOPOTKAa KpoBH. OHa OTIMYAaeTcs OT IUIa3MBI TOJBKO
oTcymcTBUeM (QuOpuHoreHa. K ¢opMeHHBIM »ieMeHTaM KpPOBH OTHOCSTCS 3PUTPOLIUTHI
(kpacHbIe KPOBSIHBIC TEIbIA) — 5-10" 1/n, neiixorute! (Genbie KPOBSIHBIE KJIETKH) — 6-10°
1/, ‘TpoMOOUUTHI (KPOBSIHBIC TJIACTHHKH) — 2,5—1011 1/n. Kaxaplii KOMIIOHEHT KpOBHU
HaXOJUTCSI B JMHAMHYECKOM DPABHOBECHH (CTAI[MOHAPHOM COCTOSHHUH): BCE BpeMs
MPOMCXOAT MOCTYIUICHHE B KPOBb HOBBIX MOPIHIA NAHHOTO KOMIIOHEHTAa W yJalieHHE W3
KPOBH TPUMEPHO TAKHUX K€ €ro KOJMYeCTB. Tak, CpemHss MPOJOKUTENFHOCTD IAPKYIISIITAA
spuTpouToB — 120 cyTOK. JIEMKOIUTHI K€ HENPEPBIBHO IUPKYJIHUPYIOT B KPOBH BCETO
4—12 yacoB, MHOTOKPAaTHO BBIXOAST U3 KPOBU B pa3Hble TKaHU M BHOBb BO3BPAIIAIOTCS B
KpOBb, M 0OIIasg NPOJOJIKHTEIBHOCTh MX JKU3HM COCTaBiIAET (B 3aBUCHMOCTH OT BHUJA
JICUKOIIUTA) OT HECKOJIBKHUX HEJENb 10 HECKOIBKUX MECSLIEB.
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3aganue

1. M3yuure u 3apucyiiTe 1eMOHCTPAIMOHHBIN NMpenapar, NOANMIINTEe PUCYHOK —
Ma30K KPOBH: 3PUTPOIMTHI B Ma3ke. Ha mpenaparax ocHOBHAsi 4acTh ()OPMEHHBIX JJIEMEHTOB
KpOBU TIpejAcCTaBiieHa IpuTporutamMu (kKoTtopbix B 1000 pa3 Oosbiie, 4yeM JICHKOIIMTOB).
[loaToMy B 3TOM 1MOje 3peHUSs Mbl HE€ BHJAUM JPYrUX KJIETOK, KPOME SPUTPOLIUTOB.
OPUTPOLUTH OTIIMYAIOTCS XapaKTepHOl MOpdoIorueii: NuiIeHs! sAep, UMEI0T Ha Ipernapare
OKpyrIyi0 (opMy © OTHOCHTEIBHO TOCTOSIHHBIA JTUAMETpP, JO3UHOM OKPAIIHBAOTCS
B PO3OBBII 1LIBET, B IIEHTpe — Oojee CBETJble, UTO 00bscHAETCS (HOPMOI KIETOK — B BHIE
JIBOSIKOBOTHYTOT'O JIMCKA.

Iloonucwy noo pucynkamu’ mpenapatr — Ma30K KpOBU: SPUTPOLUTHI B Ma3ke. Oxpacka
o PomanoBckomy. Ha pucyHke noymkHBI ObITE 0003HAYCHBI SPUTPOITUTHIL.

1 — spugpouuTHI

Pucynok 16.1. — [Ipenapa®T,— Ma30K KpOBH: 3pPUTPOLUTHI B Ma3Ke.
Oxkpacka wo PomanoBckomy

JleikoUTHI
Bce nelkonuTsl MMEIOT. WHApOBUAHYIO (OpMy, colepXKaT sApo, a MO pa3Mepy —
KpymHee 3puTpouuToB. Mop@onorudeckas kiaccudukanus JEHKOIUTOB (JIEHKOIMTapHAs
(dopMyna) U OTHOCUTENIbHOE COJIep)KaHUE KaXKA0Tro UX BHUJa (OT 0OILIero 4yucia JeHKOIUTOB)
npuBejeHa B Taoymie 16.1.

Tabmuua 16.4. — Kiaccuduxanus 1eHKoIUTOB U JeHKouTapHas Gopmyia

I 'panyionuTsbl, WM 3epPHUCTBIE JIEHKOUMTHI II. ArpanyJionuThl,
WM He3ePHUCTbIE
JICHKOUMTHI
HelTpodunbHbie TpaHyIONUTH, | D03UHO- bazodumsr Mouonutsl | JIumboruTs
WU HEUTPODUITHI buIb
IOurpie | ITanouko- | Cermento- Bce Bce Bunnl — Bce Bunnl
SIICPHBIE | SIIEPHBIE BUJIbI
0-0,5 % 3-5% 65-70 % 2-4% |0,5-10% 6-8 % 20-30 %

OYHKINY NTePEUNCICHHBIX BIIOB KJIETOK TaKOBHI (Tabnuma 16.2).
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Tabnuma 16.2. — OyHKIUHA JTEHKOIUTOB

Heiirpodunst | Heiitpoduist ABIIAIOTCA
MUKpodaraMu: MUTPUPYIOT W3
KpPOBH B JIpPYTHie¢ TKaHHU U 37€Ch
(GarolUTUPYIOT MUKPOOBI |
MPOYME YACTHUIIBI, YTO MOXKET
MPUBOJIUTH K MECTHOM BOCIIa-
JIUTENIbHOW peakiuuu. B ouare
BOCHAJICHUsI MOTUOIIME HEeM-
Tpoduiasl U youThle OaKTEpHUH
COCTaBJISIIOT THOM.

1 - sanpo; 2 — uuromuasma;
2.1 — cnenmduIeckue rpaHy s,
2.2 — HecnenupuuecKre FPAmyIIbl;
2.3 — rceBAOIOANY
Pucynok 16.2. — YabTpaerpykrypa
cerMeHTOs/1IepHOroHEHTPOoPHILHOTO
rPaHyJIoLUTA

bazopwmier | bazodmib 00pa3yroT ructamuH,
KOTOPbIM IIpU BOCHAJICHUHA U

aJuIepruu CIIOCOOCTBYIOT
MOBBIILICHUIO  [POHHUIIAEMOCTH
MHKPOCOCYZIOB u ux
pacimpenuo. OOpa3yroT Takke
renapux — KOMIIOHEHT
AQHTUCBEPTHIBAIOILEH  CUCTEMBL
KPOBH.
1 — sapo; 2 — ruTorma3ma:
2.1 — cenuduueckue rpaHyIIbl;
2.2 —HecrienpUIECcKre TPaHyIIbI
Pucynok 16.3. — YabTpacTpykTypa
0a30(nJIbLHOr0 rpaHyJIONUTA
303uHOGUITBY [\ D03MHODUITBI OrPaHUYMBAIOT

BOCITAJIMTEIILHYIO PEAKIUI0: OHU
nepeMenialTess B 00nacTh ¢
BBICOKOW KOHLIEHTPALIMEN TUCTa-
MMHa W  OKa3bIBaIOT  37€ECh
AHTUTACTAMHHHOE JIEHCTBHE:
TOPMO3ST OCBOOOX/ICHUE THCTa-
MUHA W3 0a30HIOB, a TaKKe
aJICOPOUPYIOT ero, ¢aro-
IUTHPYFOT W MHAKTHBUPYIOT.
Anmsroress  Takke  (akTopoMm
IIPOTUBONIAPA3UTAPHON  3ALUTHI,
BO3ICHCTBYSl HA MPOCTEUIINX
IETOYHBIM OEIKOM.

1 — sapo; 2 — muToIIa3ma:
2.1 — cnenuduIecKre rpaHyIIbl ¢
KPUCTAJJIOUTHBIMU TEJIaMHU;
2.2 — Hecnen(puyeCcKIe TPaHYITBI
Pucynok 16.4. — YabTpacTpykrypa
303MHO(PUIBHOI0 IPAHYJIOLUTA
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Jlumdoruter | JIumdoruTel  obecrneunBaroT
UMMYHHYIO DPEaKIHIO: HMEIOT
Ha TIOBEPXHOCTH CIEHU(H-
YEeCKUe UMM YHOTJIOOYJIMHBI
(BBITIOJTHSIFOIIINIE pOJIb
PELEnToOpoOB), C UX MOMOMIBIO U
IIPH y4acTUU MaKpodaros

pacmo3HaT qyKEPOIHbIC
areHTHI (a”HTHTEHBI) u
CHOCOOCTBYIOT WX  HMHAaK-
tuBanuu. [locneanee ocyect-

BISIETCS.  NMYyTEM  BBIPAOOTKHU 1 — sapo; 2 — uuronnasma:
aQHTUTEII, W MMMYHO- 2.1 — mutoxouapus, 2.2, —
IJ1I00yJIMHOB (Ig) (rymo- Hecnenupuueckue (a3ypouiibHbIe)
paIbHBIE UMMYHUTET), JHOO rpanynbl, 2.3 —TICeBAONIOAUN
IyTEM Iu3uca kieTok | PucyHok 16.5. — YiabrpacTrpykrypa
(KIeTOYHBIN UMMYHUTET). Jumgorura
Mouomutsl | MoHOIUTEI B TKaHIX 2.1
IIPEBpAIAlOTCs B Makpodaru.
ITocnennue OCYULIECTBIISIIOT
(haromuTo3 (memocpen-
CTBEHHBIN 15805 orocpe-
JIOBaHHBIN), IPEICTABISAIOT
muMQoruTam AQHTUTEHBI,
CEKPETUPYIOT MeUaTopBHl,
perymupymomue  UMMYHHYIO
PEaKIHuIo.
1 - aapo; 2 — uuromuasma:
2.1 — xommuiekc I'onbxu;
2.2 — IeHTPUOIH; 2.3 — MUTOXOHIPHH;
2.4 — HecnenMuuecKre rpaHyIIbl;
2.5 — riceBgonoanu
PucyHnok 16.6. — YasTpacTpykTypa
MOHOIIUTA
3aganusa

1. U3yunTe U 3apucyiiTe JeMOHCTPALMOHHBIN NMpenapar, NOANUIINTEe PUCYHOK —
HelTpodmiIbl B Ma3ke. B sToMm mosie 3peHus mpemapara cpelyd SpUTPOLUTOB Mbl BUIUM
CerMEHTOSAEPHBIN HEUTPODIIL. S PO COCTOUT U3 HECKOIBKUX (00BIYHO 3—4) CBSI3aHHBIX JPYT
C JpYyroM CerMeHToB. B mnuTomiasmMe — TpyOHO pasiauuuMas MeJKas 3E€pHUCTOCTD,
00yCJIOBJIeHHAs: HATMYKUEM TPaHyJl (PHOJIETOBO-PO30BOTO I[BETA.

Iloonuce noo pucynkamu: npenapaTr — Ma30K KpoBH: HeliTpoduisl B Mazke. Okpacka
no PomanoBckoMy. Ha pucyHke 1oymkeH ObITh 0003HAUE€H CETMEHTOSIEPHbIN HEUTpOHII.
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Oxkpacka no PomanoBckomy

1 — cermeHTOsACPHBIN HEUTPODUIT ‘b
Pucynok 16.7. — I[Ipenapat — Ma30Kk KpoBH: HeHTPOQUIbI B Masxel

2. M3yuure u 3apucyiite 1eMOHCTPAallMOHHBIN Npenapar, 1o
MaJIOYKOSJCPHBIN HeWTpodua. 37ech B IMOJIE 3pEHUS — MAIOYK
B ommmume or mpenplaymiero ciydas, siApo €€ He CErMEHTHPO
U30THYTOM Malo4KH. 3EpHUCTOCTh B LIMTOILIA3ME — I10 BHELLH

)

B CETMEHTOSICPHOM HEUTpODHIIE.
podtel B Mazke. Okpacka

Iloonucey noo pucynxkamu: Ilpenapat — Ma30k KpOBH:
% TOSIIEPHBINA HelTpoduI.

PHCYHOK —
W HehTpodumI.
, a umeer ¢opmy
BUJy Takas ke, Kak

no PomanoBckoMy. Ha pucyHnke 1oymxeH ObITh 0003H2

1 — manoukosAepHBIA HEUTPODHUIT
Pucynok 16.8. penapar — Ma30K KpOBH: HEHTPpo(puIbl B Ma3ke. OKpacka

mo POMaHOBCKOMy

YUTe W 3apUCYiiTe 1eMOHCTPAIMOHHBIN Npenapar, NOANUIINTE PUCYHOK —
a3ke. B manHOM ciiyuae B mosie 3peHus nonajq 0a30(MIbHBIA T'paHYIOIMT.
Ma COJICPKUT OOJBIIOE KOJUIECTBO KPYIIIBIX 0a30(MIBHBIX T'PaHYN (DHOIETOBO-
BUIIHEBOrO 1BeTa. CKBO3b HUX MpOCMaTpUBaercs Aapo. Y 6a30(puiaoB sapo 0OBIYHO UMEET
c11ab0/10TIbUATYIO CTPYKTYPY, HO PasTisiieTh MOCIEAHIOI He BCeTAa yaaéTCs.

Iloonucey noo pucynxamu: mpemapat — Ma3oK KpoBu: 0azodun B Mazke. Okpacka 1o
PomanoBckomy. Ha pucynke nosmkeH ObITh 0003Ha4YeH 60a30(pUIbHBIN rpaHyI0LHUT.
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PucyHnok 16.9. — IIpenapart — Ma3ok kpoBu: 6a3o¢u B maske.
Oxkpacka no PomanoBckomy

1 — 6a30¢huAbHBIN rpaHyIOLIUT E ‘b

4. M3yuuTe u 3apucyiiTe 1eMOHCTPALMOHHBIN Npenapar, MOAMUIIHAT CYHOK —
703MHOGWI B Maske. SApo H03MHOPHIBLHOTO TpaHyJonUTa OOBIYHO .C T W3 JBYX
cerMeHToB. B nuromnasme npeoOianaroT OKCU(UIbHBIE TI'PaHYIIbI, HbIE 303UHOM
B PO30BBIi1 LIBET.

Iloonucs noo pucynkamu’ penapaTt — Ma30K KPOBH: S03HH Mmazke. Okpacka 1o
PomanoBckomy. Ha pucynke noinkeH ObITh 0003HAUYCH D03HE ocbw i TPaHYJIOLIUT.

P
03MHO(WIBHBINA TPAHYIIOIAT

apaTt — Ma30K KpoBH: 303uHO( I B Ma3ke. OKkpacka
no PomanoBckomy

Pucynok 16.10. — I1

JIumM@pouuTHI U MOHOUMTHI

MOHOILIMTBI OT J'H/IM(bOIII/ITOB MOXHO 1O CICAYIOIIUM IIPU3HAKaM

TIIMIUTCIIbHBIC ITIPU3HAKHU J'II/IM(l)OI_[I/ITOB 1 MOHOIIMTOB

JInm@ouuThI MoHOIHTHI
[To pazmepy mumbormTel Aensatcs | MOHOIMTH —3HAYUTENIBHO KPYITHEE:
Ha MaJible (8§ MKM) — JIUIIIb 9yTh B Ma3Ke, pacIIacThIBasICh MO CTEKITY,
KpYITHEE SPUTPOIUTOB — U UMeIOT B uameTpe 18—20 Mxm.
cpenaue (10 Mxm).
®dopma u Snpo — kpyrioe, runepxpomaoe | Anpo — 0000BHUIHOE WU TOJKOBO-

OKpacka sfipa | (CHJIBHO OKpaIIeHHOE). o0pa3Hoe, CBETJIOe

IMutormazma | [lmTomnaasMa cOCTaBIISIET JIUIIb IuTonna3zma cocTaBisieT 3aMETHYIO
y3KHii 0000K BOKPYT S7pa, 4acTh KJIETKU, MeHee 0a3ohuIbHa
0a30(IbHA U HE COACPKUT 1 BO3JIE siIpa MOXKET COJIepKaTh
rpaHylL. HECKOJIBKO IPaHyIl.
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[To mpoucxoxaeHuo U QyHKIMH TOMYJISIUA JIUM(POLUTOB ACIUTCA Ha 2 OCHOBHBIC
cyonomymsitiuu: B-knetku (mpumepro 30 % mumdporuto kposu) u T-kierku (okomo 65 %
aumbouutoB  KpoBH). Ocrtamphbie 5 % npuxonarcs Ha HeauddepeHIHpOBaHHbIC
auMdonuTel, a Takke Ha T. H. NK- n K-kierku.

B cBow ouepenb, T-kineTku mOApasensaOTCs Ha TpU TIpymnnbl: T-Xenmepsl,
T-cynpeccopst u T-kusuiepsl.

B-nmum¢onute B mporuecce MMMYHHOTO OTBeTa (T.€. B OTBET Ha AHTHICHHYIO
CTHUMYJISILIMIO) TPEBPAIIAIOTCSA B TKAHIX B IUIA3MaTHUYECKUE KICTKH (M1a3moyumyl), aKTUBHO
cuHTesupytoue  crnenuduyeckne — antutena.  [locmegnue  cBsA3bIBalOTCS MO0
C PacTBOPUMBIMU aHTUreHaMH (Tocje 4ero oOpa3oBaBIIMECS KOMIUIEKCHI (ParomuTHPYyRICS
HeUTpodmIamMu), THO0 C AHTUTCHAMH Ha MOBEPXHOCTU KJIETOK (YTO MPHUBOJIUT, B KOHECYHOM
cuére, K pa3pylICHUIO 3TUX KIIETOK.

T-mumdoruTe (THMYC3aBUCHMBIE KIIETKH):

T-xennepvr B3aUMOJICHCTBYIOT C AQHTUI'€HaMU U, BbIpaOaThiBasl psj (CTUMYIISTOPOB,
PE3KO aKTUBU3UPYIOT MMMYHHBII OTBEeT B-KieTok.

T-cynpeccopbr  OKa3bIBalOT IPOTUBOINOJIOKHOE (CAECPKUBAOLLCE) ~ BIMSHUE Ha
UMMYHHBIH OTBET, YTOOBbI OH HE JIOCTUTall Ype3MEPHON CHIIBL.

T-kunnepvl y3HaBas Yy>KEPOIHBIE KJIETKH, T-KWIepbl PaspymialOT WX, BbIIEISA
BEIIECTBA, JHU3UpYyIOIKe Iu1a3mMoneMmy. OOIOMKH ke MocHenfinX (parouuTHpyrOTCs
Makpogaramu.

HecmoTpss Ha pasHble (QyHKIuM, MOp(hosIofHUeCkU /TIepEeUUCICHHbIE MOMYJIALUN
AMM(OIUTOB HepazauuuMbl. MX OTIMYAIOT TOJIBKO WMMMYHOJIOTUYECKH [0 HAJIUYUIO
creunuyeckux MEMOpPaHHBIX OETKOB-MapKEPOE.

Jaganns

1. U3yuuTe u 3apucyiite 1eMOHCTPAUMOHHBII MpenapaT, NOANUIINTE PUCYHOK —
Ma30K KpoBu: JuMdoruT B Mazke. Mbh BuauMm naumdonut (1). OH mMeer HeOOJBIIHE
pasMmepsl, KpyIHOE $IpO, 3aHUMAIOIEEe OCHOBHYIO YacTh KIJIETKH, Y3KUH 00070K
6a3o¢puiabpHON nuTorasMel. [1o cBOel GyHKIMK 3TO MOXKET ObITh IMpPECTaBUTEND JIFOOOH U3
NEPeUYUCICHHBIX nonmyasuuid ~— B-nmumdponuros, T-xenmepos, T-cympeccopoB win
T-xuuiepos.

Ioonuce nod pucynkamu: mpenapaTt — Ma3oK KpoBu: TUMQOIUT B Mazke. OKpacka 1o
PomanoBckomy. HaspucyHke 1oinkeH ObITh 0003HaYeH JIMM(OITHUT.

V’c oo °o ) °or

Yo% 33"
o:e" 533 q
'0 @

-(li‘n-n

1 — mumdonut
Pucynok 16.11. — [Ipenapat — ma3ok kpoBu: Jumdpouut. Oxpacka no PomanoBckomy
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2. U3yuure u 3apucyiiTe JeMOHCTPALMOHHBIN NMpenapar, NOANMUIIATE PUCYHOK —
Ma30K KpPOBU: MOHOIIMTHI B Ma3ke. B 3Tom moine 3peHust — asa MoHouuta. OHE Oonee, yem
BJIBOE, KPYITHEE OKPY>KAIOLIUX IPUTPOLUTOB. A apo — 6000BUAHOE, a IUTOILUIaA3Ma UMEET BUJT
CBETJIOTO IIMPOKOT0 000 KA.

Iloonucey noo pucynxkom: mpenapar — Ma30K KpOBH: MOHOLUT B Ma3zke. Okpacka 1o
Pomanosckomy. Ha pucynke nomxeH ObITh 0003Ha4Y€H MOHOIIUT.

1 — moHoOIUT
Pucynok 16.12. — Ilpenapart — Ma30K KpOBH: MOHOLMTHI B Oxpacka o

PomaHoBcKOMY ‘b
TpoméounTbI
3amanne
H3yuyute M 3apucyiiTte AeMOHCTPAI i @penapar, NOANUIIATE PUCYHOK —
TPOMOOIIMTEI B Ma3ke. TpoMOOIHUTEI — 3TQ, Oe3ssnepHble (ParMEeHTHl [UTOIUIA3MEI,

OTAEIUBIINECS B KPaCHOM KOCTHOM
U IUpKyJaupyoomue B Kposu. 1o pazmepy

3Ty OT) MErakapuouuTOB (TUTAHTCKUX KIIETOK)
3 MKM) TPOMOOIIUTHI B HECKOJIBKO Pa3 MEHbIIE
SPUTPOIHTOB. B meHTpanbHOM yacTu T COAEPXKUT TpaHysoMmep (WM XpoMOMep) —
BBIPQKEHHYIO 3€pHUCTOCTb, KOTOpas €/ICTaBlieHa TpaHyJlaMU HECKOJIbKMX BHJIOB,
rpiOkamu rukorena, D1IC, muT XOHJIPUAMHU 1 ABJIACTCS 0azodmibHON. [lepudepruueckas
yacTh TpPOMOOLMTAa — TOMOLEHHBEI TIHajJoMep, KOTOpBIM OKpaIIMBaeTCs MO-pasHOMY
B 3aBHCHUMOCTH OT BO3pacTa uuta. Ha moBepxHocTH TpoMOoIUTa nMeercs 0oJbIloe
Kom4ecTBO  ochaTHBI 0 — KOMIIOHEHTOB MeMOpaHHBIX  (POochOIUIHI0B
u (pochonpoTenHoB: | OTH bl MPUAAIOT TPOMOOIUTAM OTpuLaTedbHbI 3apsa. Ho
TJIABHOE, C UX IO MIPOUCXOIUT CBSI3BIBAHUE Psijia (aKTOPOB CBEPTHIBAHUS KPOBH.

00 pucyHkamuy’ TIpenapaT — Ma30K KpOBH: TpoMOOIHTHI B Ma3zke. OKkpacka
a PUCYHKE JTOJDKHBI OBITH 0003HAUEHBI TPOMOOIMTHI, ATOYKOsIIEPHbIE

1 — TpoMOOIHT; 2 — MANOYKOSACPHBIA HEUTPOPIIT
Pucynok 16.13. — IIpenapat — Ma30k KpOBH: TPOMOOLMTHI B Ma3Ke.
Oxpacka no PomanoBckomy

113



JlabopaTopHas padora Ne 17
MBIINEYHBIE TKAHU

eab 3anaTHA
N3yunth Mopdosornueckue U GyHKIIMOHATBHBIE OCOOCHHOCTH MBIIIICUHON TKAHH.

Bonpocs! n 3a5anus 1JIsi caMONIOATOTOBKH
OOm1ast XapaKTepUCTHKA MBIIICYHBIX TKAHEH.
Knaccudukarnms MpIiedHpIx TKaHeH: a) Mopdo-(hyHKIMOHATBHAS; ) THCTOreHETUYECKAsL.
OO01mas xapakTepuCcTHKA IIa KON MBIIICYHON TKaHH.
CrpoeHue rimaakoro MUOLUTA.
CoKpaTuTenbHbIN annapatr U MEXaHW3M COKPAILEHUS I1aJIKUX MUOLIUTOB.
['ucTorenes rinaakoil MpIIIEYHOW TKaHHU.
Perenepanusi riiaikoil MbIIIIEYHON TKAHMU.
OO01mas XxapakTepuCcTUKa CKeJIETHOW MBIIIEYHON TKAHU.
OOwMii 1aH CTPOEHUS MBIILIEYHOTO BOJIOKHA.
. CokpaTuTeNbHbIH anmnapaT MbIIIEYHOTO BOJIOKHA.
. CTpoenue capkomepa.
. Anmmapat nepenadn Bo30yKJaeHHs (MOTOpHAs OJISHIIKA, TPUALIBI).
. MexaHu3M MBILIEYHOTO COKPAILEHHUS.
. Perenepanus ckeneTHON MBIIIEYHON TKaHMH,
. CTpoeHMe MBIl KaK OpraHa.
. I'ucrorenes ckeneTHOM MBIIIEYHONW TKAHMU.
. O01as XxapakTepucTUKa CepACYHOMMBIIIRUHON TKaHU.
. Ctpoenue pabouux KapIMOMHUOLIUTOB:
. MexXKIeTOYHbIE KOHTAKTBI MEKIY KapINOMHOLUTAMH.
. [IpoBogsmas cucrema cepafia. XapakTepuCTHUKA €€ KIETOK.
21. T'ucrorenes u pereHepanys cepiueIHON MBIIIIEYHON TKAHH.

Roo~Noar~whE

NRERRRRRR R R
COWONOUIAWNRERO

OolopynoBanue 1 MaTepuAJIbI: IEMOHCTPALIMOHHBIE MUKPOIIPENapaThl, MUKPOCKOIIBI
«MUKME/I-1».

MpliieuHbIe TKaHU £ 3TO, TKaHU, Ui KOTOPBIX CIIOCOOHOCTH K COKPAIIECHHUIO SIBISIETCS
TJIaBHBIM CcBoiicTBOMY biarofiapst JaHHON CIOCOOHOCTH, MBIIIEYHBIE TKaHU 00ECIEYMBAIOT
M3MEHEHHE TTOJIO’KEHS] B TPOCTPAHCTBE YaCTeW Teja MM Tella B IIeJIOM, a Tak)Ke U3MEHEHHE
dbopmbl 1 00BbEMA OTACITHEHBIX OPTAaHOB.

Ta6muma 17.1%— Bujsl MBITIICUHBIX TKaHEH U UX MPOUCXOKICHUE

Buanl MpIIIeYHBIX TKAHEH ITpoucxoxaenue
I, Tlonepeuno- 1. CkeneTHas MblllIeYHAsl TKAHb N3 MuoroMoB
[0J0caThie 2. CepneyHasi MbIllI€UHas TKaHb N3 muosnukapananbHoOn
(McuepueHHBIE) IUTACTUHKY (Haxozsmencs
MbIIIIEYHbIE TKAHU B COCTaB€ BUCIIEPATIHLHOTO
JIMCTKA CIUIAHXHOTOMA).
II. I'mankue 1. I'magxast MpIieyHast TKaHb 3 Me3eHXUMEI
(HencuyepyeHHbIE) COCYJIOB M BHYTPEHHHMX OPraHOB
MBIIICYHBIE TKAHU 2. MpIieyHasi TKaHb N3 kiieTok HEHpaIbHOTrO
HEWpaIbHOTO MPOUCXOKICHUS 3a4aTka B COCTaBE CTEHKU
(MBILIIIBI pATY>KKH TJ1a3a) rJIa3HOTro OOKaja.
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CkeJieTHasi momnepevYHoIoJgocarasd Mbllie4yHass TKaHb

JlaHHas TKaHb PA3BUBAETCS U3 KIETOK MHOTOMOB. IIpH 3TOM OHM KIIETKH B Ipolecce
T GEepeHIIMPOBKN CIUBAIOTCA JPYT C JAPYroM, o0pa3ysh MHUOCHUMIUIACTHYECKHE BOJIOKHA.
Hpyrue xinetku aup@depeHuupyoTcs B MHOCATEIUIMTOLUTBI — OJHOSIIEPHBIE KIETKH,
IPUWIErallliie K MOBEPXHOCTH cuMiviacta. OHM y4yacTBYIOT B PErE€HEpAallMM MBIILIEYHON
TKAaHH.

3aganus

1. U3yuure U 3apucyiTe JeMOHCTPALMOHHBIN NMpenapar, MOANMIINTE PUCYHOK -~
[ONEpEeYHOII0IocaTas CKEJIeTHasl MblllleyHas TKaHb (Manoe ysenuueHue). Ha mpemapare
BUJHBl IIy4YKM MBIIICYHBIX BOJIOKOH, CPE3aHHBIX NPOAOJIBHO WIM MONEpedHO. Mexay
BOJIOKHAMU B IYYKE€ — IIPOCIIOMKHM PBIXJIOW COCIMHUTEIBHON TKaHU, WJIN W\ IHIOMU3UN.
Mpll1eyHble BOJOKHA — OKCU(HUIIBHBI U3-3a BBICOKOT'O COIEP)KaHUs O€JIKOB.

Iloonucy noo pucynkamu. npenapaTr — MONEpeYHoIoNocaTas Ck€ieTHas MbIIIeyHas
TKaHb; cpe3 s3blka. OKpacka reMaTOKCHJIMH-303UHOM (Majioe yBequdehue). Ha pucynke
JIOJDKHBI OBITH 0003HAUEHBI MYYKH MBIIICYHBIX BOJOKOH, CPE3aHHBIX)AIPOIOIBHO, ITYYKH
MBILLIEYHBIX BOJIOKOH, CPE3aHHBIX MTOIIEPEYHO, IHIOMU3UI.

1 — my4yKku MBITIIGUHBEX BOJIOKOH, CPE3aHHBIX MPOJIOJIBHO; 2 — MyYKH MBIIIICYHBIX
BOJIOKOH; CPE3aHHBIX MOMEPEYHO; 3 — SHIOMU3UI
Pucynok 17.1.4 IlpenapaTt — nonepeyHono10caTas cKeJeTHasi MbIIIEYHAS] TKAHb;
cpe3di3bika. OKpacka reMaTOKCHJIMH-303MHOM (MaJjioe yBeJIn4eHue)

2. M3y4uTe M 3apucyiiTe JeMOHCTPALMOHHBIN Npenapar, NOANUIINTE PUCYHOK —
nornepedHonoaocaTas CKeJleTHas MbllleyHas TKaHb (cpeaHee yBenuuenue). Ilpu cpeanem
YBEJINYEHU N,y TPOAOJIBHO CPE3aHHBIX BOJOKOH HAOMIOMAIOTCS 2 MPU3HAKA, XapaKTEPHbIE JUIs
CKEJIETHOW- MBIIIIEYHON TKaHM — MHOKECTBEHHBIE siipa (4), UMEIOIe BHITSIHYTYIO (GopMy,
pacnosiaratorcss Ha nepudepuy BOJIOKOH HEMOCPEICTBEHHO IO Iula3MosieMMol. [IpuunHa B
OYCHB BBICOKOM COJIEpKaHUM MHOGUOPWILT: OHM 3aHUMAIOT okojo 70 % o00béMa BOJIOKOH
U OTTECHAIOT siipa Ha nepudepuro. CaMu ke BOJIOKHA SBIISIOTCS MONEPEUHO NCUEPUECHHBIMHU:
B HUX 4yepeaytoTcst TEMHBIE (5) U cBeTIIbIe (6) MOJIOCKH.
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Pucynok 17.2. — IIpenapart — nonepe4yHono10caTas cKeJieTHasi MbIIIEYHA
cpe3 s3bika. OKpacka reMaTOKCHJIMH-I03MHOM (Cpe/iHee yBeJIud

4 — MHO>XECTBEHHBIE A1pa; 5 — TEMHBIE IOJIOCKH; 6 — CBETIIBIC nonoc%fb
T 5

BBIIIIE OCOOCHHOCTH. Y TIPOJOJILHO CPE3aHHBIX BOJIOKOH MBI MONEPEUHYIO

IIpn oxpacke XKele3HbIM IE€MAaTOKCHIMHOM €€ 4éTde BH}IB% €UHCIICHHbIE
HCUEPUYCHHOCTb U NepupepruuecKoe MoI0KEeHUE sep.

Il‘ '.‘ B . : % . , \-'l
Pucynok 17.3. — IIpen —§onepeqnononocaTaﬂ CKeJIETHASI MbIIEYHASA TKAHb,
cpe3 a3bika. Okpacka Keje3HbIM reMaTOKCHIMHOM

CUHasd MmonmepevyHomogaocaTras Mbollie4YHast TKAaHb

) HaJbHBIE BOJIOKHA: COCTOAT U3 KJIETOK — KApAHMOMHUOIMTOB. [ paHUIIBI MEXKIY
MOCJICTHUMH HA3BIBAIOTCS BCTABOYHBIMH JMCKaMH. BHIBI KOHTAaKTOB MEXAY COCEIHHMHU
WTaMU: JECMOCOMBI, HHTEPAWTUTAIINU, HEKCYChl. Hekcychl o0ecrednBaroT
VIO CBSI3b MEXKAY KapIuOMUONHMTaMH. B o00macTh BCTaBOYHBIX JUCKOB
eMMe KapJUOIIMTOB HAXOMATCS 30HBI MpUKpervieHuss Muopudbpumi. CoaepikaHue
Opw1 MeHbIe: OHM 3aHHMaroT oKoio 40 % o0BEMa KJIeTOK. DTO CKa3bIBaeTCs Ha
MOJIOKEHUU sifiep. B KieTke mpucCyTCTBYIOT 1-2 siapa, Kak MpaBWiio, MONUILIougHbie. OHU
3aHAMAIOT IIEHTPAIBHOE IMOJIOKEHHE B KJeTKe. MHOCATENTUTOB U CTBOJIOBBIX KIIETOK HET;
MO3TOMY HOBBIE KapJAMOMHUONIMTHI M (PYHKIMOHAIBHBIE BOJOKHA MPU pEreHepaluu He
o0pazytorcs. Kpome cokpaTUTenbHBIX KapAHOMHOIIMTOB, CYIIECTBYET APYyTrasi pa3HOBHIHOCTh
KJIETOK — TIPOBO/ISIIIINE KaPIMOMHUOIIUTHI.
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3aganue

HU3yunrte M 3apucyiite 1eMOHCTPALMOHHBIH Npenapar, NOANUIINTE PHCYHOK —
cpe3 Muokapaa. B mone 3peHus — TOJBKO COKPAaTUTENbHBIE JJIEMEHThl MHOKap/a.
B mnponmonbHO cpe3aHHBIX (PYHKUIMOHANBHBIX BOJIOKHAX BHJHA, KaK U B CKEJIETHBIX
MBIILIEYHBIX BOJIOKHAX, MOIMEpEeYHas HCUEepPUEeHHOCTh. BMecTe ¢ TeMm, HaAOMIOMAIOTCA U ABE
BbIIIIEHA3BAaHHbIE OCOOCHHOCTHU: BCTAaBOYHbIE JUCKU (B BHUJE TEMHBIX I0JIOC), pa3leistoiiie
BOJIOKHA Ha OTJEJIbHbIE KapJUOMUOIIUTHI; IEHTPAIbHOE MOJIOKEHHUE AP B KIETKaX.

Iloonuce noo pucynxkamu: Ilpemapar — cpe3 muokapia. Okpacka kenezHbIM
reMatokcuauHoM. Ha pucyHKe HOKHBI OBITh O0O3HAUEHBI TIOMEpEYHAas HCUepYeHHOCTH,
BCTAaBOYHbIC TUCKH.

1 — nonepeusias, MCYEPUEHHOCTD; 2 — BCTABOUHBIE TUCKU
Pucynok 17.4. — Ilpenapar —'epe3 muokapaa. Okpacka kejie3HbIM reMaTOKCUJIMHOM

I'maakas Mplle4yHasi TKAaHb

['mankue{MUOIUTH HE UMEIOT IMOMepPeYHON ucuepueHHOCTH. OHU CoaepKaT B CBOEH
HEHTPaJIbHOM, YaCTH JI0 OJHOMY MHaJIOYKOBHAHOMY sijpy. Bo MHOrux kierkax — Goiblioe
konuuecrBo rpayisapHoit DIIC. 3aech NPOUCXOIUT CHHTE3 KOMIIOHEHTOB MEXKKJIETOUHOTO
BEILECTBA NIPOTEOTIIMKAHOB, KOJIJIAar€Ha, 3JJaCTUHA U TIp.

B rimagxux muonutax Her T-TpyOouek, L-kaHanblieB U TEPMUHAIBHBIX HUCTEPH, KaK
B CKeJICTHOM U cepieyHOl TKaHsaX. TeM He MeHee, M1a3MoiieMMa 00pa3yeT MHOTOUUCIICHHbIE
BIIIYYBAHUS — KaBEOJbl, KOTOpBIE MPEBPALIAIOTCS B My3bIpbKU. CUMTAIOT, YTO OTH
00pa30BaHUs y4yaCTBYIOT B TPAHCIOPTE B KJIETKY HOHOB Ca®* m3 OKPYKaIOIEH Cpebl.
B omimume oT 3TOr0o, B MONEPEYHONOJIOCATHIX TKAHAX BIIIYMBAHUS IUIa3MOJEMMBI —
T-TpyO0UKH — y4acTBYIOT B IPOBEIEHUH BO30YXKACHUS.

Kaxnplii rmagkuit MHOIMT OKpyXeH Oa3anbHONM MeMmOpaHoil. Bokpyr kierku
COEMHUTEIbHOTKAHHBIE BOJIOKHA 00pa3yioT sHA0MU3U. [ 1ajikie MUOLIUTHI 4acTo 00pa3yroT
ny4ku. [Ipy 5TOM KJIETKH CBS3aHBI MEXKIY COOON HEKCYCaMH.
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3ananue

H3yunrte M 3apucyiiTe 1eMOHCTPALMOHHBIH INpenapar, NOANUIINTE PHUCYHOK —
[JIAJKAE MBIIICYHbIE KJIETKM TOHKOM KHUIIKM. Ha CHMMKax BHAHBI IIy4KH IIPOAOJIBHO
U TIONEPEYHO CPE3aHHBIX TIJAJAKUX MHOLUTOB. Y IIOCIEJHUX OTCYTCTBYET IOIEpPEYHAs
MCYEPUYECHHOCTD. S1pa 3aHUMAIOT LEHTPAIbHOE II0JI0KEHUE.

Iloonuce noo pucynkamu: npenapar — IJaJAKUe MbIIIEYHbIE KJIETKH TOHKOM KHIIKH.
Oxpacka reMaToKCWJIMH-303UHOM. Ha pucyHke IOJDKHBI ObITh O0O3HA4Y€HBl MPOJIOJIBHO
Y TIONIEPEYHO CPE3aHHBIC IIaJJKUE MUOLIUTBIL, A1pa.

a) MaJioe yBeln4eHye; 0)
1 — npononsHO 3AHHBIC TJIAJIKUE MUOILIUTHI,
2 — moTnepeyvHo cpe3aHHble IMagKue MUOLIUTHI; 3 — Aapa
Pucynok 17.5. — IIpenapar — riiajkue MblllleYHbIe KJIeTKH TOHKON KNUIIKH.
Oxpacka reMaTOKCHJIMH-I03MHOM

N

I0€ YBCIIMYCHUE,

KN
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JlabopaTopHas padora Ne 18

HEPBHBIE TKAHU

eab 3anaTHA
N3yunts Mopdororudeckre u (HyHKIIMOHATEHBIE OCOOCHHOCTH HEPBHOUM TKAHH.

Bonpocs! u 3a1aHust UIsi CaMOINOATOTOBKHU
Hcrounuku obpazoBanus HepBHOI TkaHu. [uddepeHnnanus HepBHON MIACTUHKY,
Knaccudukanus HepBHBIX KIETOK (MOp(O-PyHKIIMOHATbHAS, MEIUATOPHAS ).
CTpyKTypHbBIE KOMIIOHEHTHI HEPBHOW TKAHHU.
Hetiponst. Ux uTonorunueckue ocobennoctu. Mopdo-pyHkimoHanbHas BOJIIPHOCTH
HEHUPOHOB. 3HAYECHHUE.
Hefipormus  (Mopdo-pyHKIMOHAIBHOE 3HAYCHHWE): SICHIUMHAsE ) acTOIUTapHAs;
OJIUTOJICHAPOTIINS; MUKPOTJIUS.
6. be3smuenuHOBBIE HEPBHBIE BOJIOKHA. VX 0Opa3oBaHue.
7. MuenvHoBbIE HEpBHBIE BOJIOKHA. VX oOpa3oBaHue.
8. B3amMOOTHOIICHHSI HEUPOHOB, TJIMH U KPOBEHOCHBIX COCYOB:
9. T'emarto-3HIEhATHUECKUN U TEMATO-TUKBOPHBIN OapbepHI.
10. Crpoenue n KnaccupuKaIms CHHAIICOB.
11. AddepenTtHbie HepBHBbIE OKOHUAHUS. VX KITaCCH(UKAMWISA 1 CTPOCHUE.
12. D¢ddepentrrie HepBHBIE OKOHYAaHUS. MOTOpHAas OMsiKa.

NS

o

Oo0opynoBanue U MaTepHaJIbl: AEMOHCTPALIMOHHBIE MUKPOIIPENIapaThl, MUKPOCKOIIBI
«MUKME/I-1».

HepBHast TkaHb sIBIs€TCS OCHOBHOW CpeaM TeX TKaHeH, KOTopble (HOpMUPYIOT
HEPBHYIO cucTeMy. B 3Tol TKaHM — KJIETKM JBYX THWIIOB: HEPBHBIE — HEWPOLIUTHI, WU
HENPOHBI, U TJIHAJIBHBIE — TIIMOLUTHE, NI HEUPOTIINS.

[Ipexxne Bcero, HEHPOHBM\ MPUHUMAIOT (PELENTUPYIOT) TOCTYNAOIIUE CUTHAJIBL.
Kaxxaplii BUA HEMPOHOB HACTPOEH HA BOCIPUITHE CTPOTO ONPEEIEHHBIX CUTHAIOB. B oTBET
Ha CHTHaJ, BOCHPHUHABIIMN €FO y4aCTOK HEMpOHA NMPUXOIUT B OJHO M3 JABYX COCTOSTHUM:
BO30YXJIeHUs (YTQ.OOBIYHO BBIPAXKAETCs B ACTIONAPU3ALMHU [1a3MaTHYECKON MeMOpaHbl) WK
TOPMOXKEHUS (EUNEpHoaspu3anus IiasMaieMmbl). Bo3Oyxkmarommii Wi  TOPMO3SIIUi
CUTHAJI TepeflaéTCsi HEHPOHOM (TOYHEE, €ro OTPOCTKOM) JIPYIMM OOBEKTaM: O4YepeIHOMY
HelpoHy /iy, spdexropromy oprany. Yame Bcero OTpPOCTOK HeWpoHa oOpasyer
HEMOCPEACTBEHHBIH KOHTAKT (CHHAIC) C COOTBETCTBYIOLIMM oObekToM. Ilpu s3TOM
NepeJaTunKeM CHUTHaja CIIY)KUT XMMHYECKOE BEIIECTBO, Ha3bIBAEMOE MeIuaTopoM. Pexe
(B, cydde  CEKPETOPHBIX HEMPOHOB)  OTPOCTKM HEHpoHa 0Opa3ylOT KOHTAKTHI (TOXKeE
Ha3bIBAEMbIC CHHAINICAMH) C KPOBCHOCHBIM COCYJIOM M BBIICNISIOT COOTBETCTBYIOIIEE
BEIECTBO (HEHPOTOPMOH) B KPOBb.

I'masi. ['nmuanbHBle  KJIETKM  00ECIIEUMBAIOT  JIEATEIBHOCTh HEHPOHOB, WTrpas
BCIIOMOTATENbHYIO POJIb — OMOPHYIO, Tpo(hUUecKyto, OapbepHyIo M 3auTHy0. Kpome Toro,
HEKOTOPBIC TIIHOIUTHI BBIMOJIHIIOT CEKPETOPHYIO (QYHKIHIO, 00pa3ys KHUIKOCTh (JIMKBOP),
KOTOpas 3aIl0JIHAET CHMHHOMO3IOBOM KaHaJ U JKEITyI0YKH MO3Ta.

[To ¢yHKIIMM HEMPOUUTHI AENATCA Ha 3 BUA: UyBCTBUTENbHbBIE (MU PELIETITOPHEIE),
accolaTtuBHbIe U AP ekTopHble. OTPOCTKH NMEPEYHCICHHBIX HEHPOHOB MOT'YT 00pa30BBIBATh

119



MPOBOJSIIME IYTH, KOTOpPBIE TOXE HeNAT Ha Tpu Buaa: addepeHTHbIC, acCOLMATUBHbBIC
u 3¢pdepentHbIe TyTH.

B neiipouure BHIACISIOT TENO (MIEpUKAPUOH) U OTPOCTKU. Cpeu OTPOCTKOB HEHPOHOB
pa3inyaroT JEHIPUTHI U AKCOHBI. JIEHAPUTHI 3TO OTPOCTKH, MO KOTOPHIM HMITYJIBC HJET
K Teny Hedpona. KileTka MOKET MMETh HECKOJIbKO WJIM Ja)Xe MHOIO JEHIPUTOB. AKCOH
(HEeMpHUT) 3TO OTPOCTOK, MO KOTOPOMY HMITYJIbC UAET OT Tesia HEUPOHOB. AKCOH BCErJa OJIMH.
B cBoell KOHEYHOW 4YacTH aKCOH MOXET OTAAaBaTh KOJIATEPAId M KOHTAKTHUPOBATH CPa3y
C HECKONbKMMH KieTKamMH. Ilo o00memMy KOJMYeCTBY OTPOCTKOB HEWPOHBI H HX
MPEAIIECTBEHHUKU JCNATCS Ha HECKOJIBKO BHUJOB: YHUIOJISIPHBIC, IICEBJAOYHUIIOJISAPHEIE,
OMTMONSPHBIE, U MYJIbTUTIONSPHBIC HEHPOHBI.

3amanue Q:

N3yuyute u 3apucyiiTe AeMOHCTPALlMOHHBIH Npenapar, NOJAMUII YHOK —
W30JIMPOBAHHBIM MYJIBTHIIONSAPHBIM HEHPOLMT CHUHHOrOo Mmo3sra. llp M MeEToJe
OKpaCKM HEHPOH MMeeT TEMHO-CEpPbId IBET; B €ro LEHTpe o€ OKpyrioe
AIpOMHOIOYNCIIEHHBIE IEHAPUTBI BETBSTCS; aKCOH OTXOIUT OT TeJla KNETKH, HE BETBACH.

Iloonuce noo pucynxom: Ilpenapar — U30JIMPOBAHHBIN M OJIIPHBIA HEUPOLIUT
cnuHHOro mosra. Oxkpacka HurposuHoMm. Ha pucynke Tb 0003HaueHB! AIPO,
MHOT'OYHCJIEHHbIE IEHPUTHI, aKCOH.

SIPO; 2 — aKCOH; 3 — MHOTOYHCIICHHBIE IEHIPUTHI
Pucynok 18: penapar — H30JJMPOBAHHBIN MYJIbTHIOJIAPHBINA HEHPOLUT
CIIMHHOT0 Mo3ra. OKkpacka HUTPO3NHOM

Heiiporius

[IIAI0 TIOPA3JENAIOT CIAeAYIOMHMM o00pa3oM. [Hs IEeHTpanbHOW HEpBHOU
1./ MAKpPOTJIUS — MPOUCXOIUT U3 TIMOOJIACTOB; CIOJ]a OTHOCATCS: OJUTOACHIIPOTIINS,
JIUS U STIEHAUMHAS TJIAS; MUKPOTJIUS — IIPOUCXOIUT U3 IIPOMOHOLIUTOB.
I'musi mepudepuyeckoii HEpBHOW CHUCTEMBI (4acTo €€ paccMaTpUBalOT —Kak
Pa3sHOBUIHOCTh  OJMTOJCHAPOTIINK). MAHTUHHBIC TIMONUTHl (KJIETKH-CATE/UTUTHI, WJIH
TJIMOIUTHl TaHTIIMEB), HEUPOIEMMOIIUTHI (IIBAHHOBCKUE KIETKH).

Onuronenapornuss W mnepudepuyeckas HeUporyug. Y  OJHMroJeHIPOITIHOLUTOB
OTPOCTKH — HEMHOTOUHCIICHHBIE KOPOTKHUE U claboBeTBsmuecs. [lo nokanuzanuu u GyHKIUN
ommroaeHaporauonutel  [IHC wu mnepudepuueckrie HEHPOTTUONMUTHI  MOAPA3ACIIIOTCS

acT
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Ha 2 THUIA: OJMTOACHAPOIUTHI, IPUIICKAITNE K IEPUKAPUOHY U OJIUTOICHIPOIIMTHI HEPBHBIX
BOJIOKOH.

OnuroneHapOLUTHI, TPUISKALTUE K MEPUKAPHUOHY — KJIETKH-CATEJUTUThI, MAaHTHITHBIE
TJIMOIMUTHI, HJIM TJIMOIMTBI TI'aHIJIUCB. Opr)KaIOT TCJ1a HCﬁpOHOB 158 KOHTpOJII/IPYIOT TEM
caMbIM OOMEH BEIIECTB MEXKy HEHPOHAMU U OKpYXKaIoIIei cpeaou.

OJII/IFOI[GH,HPOI_II/ITBI HepBHbIX BOJIOKOH — JICMMOILIMTHI, WJIM INIBAHHOBCKHEC KIICTKU.
OKpyXaroT OTPOCTKH HEUPOHOB, 00pa3ysi 000JI0YKH HEPBHBIX BOJIOKOH.

3ananue

H3yunrte M 3apucyiiTe 1eMOHCTPALMOHHBIH INpenapar, NOANUIINTE PHUCYHOK —
OJIUTOJCHAPOTINS (KJIETKH-CATeJTUThI) B CIIMHHOMO3TOBOM y3ilie. B mose 3peHus = 4dcTs
TeNa MCEBJOYHUIIONSPHOrO HEMPOHA, B TOM 4HCIIE ero sapo. Kierku-careminTel 0Kpy¥KaroT
TENO KJIETKM M HMEIT OBalbHbIE sAapa. OTPOCTKM KJIETOK, HE 3aMETHbIC 1P JaHHOM
YBEJIIMUEHUH, CIIOCOOCTBYIOT O0Jiee TECHOMY KOHTAaKTy ¢ HelpoHOM. Emié BEIME = KIIETKA
COEIMHUTEIILHOTKAHHOW KaIlCyJIbl.

Iloonuce noo pucynxom: llpenmapar — oymroaeHAPOTIUS ((KICTKU-CATCIUINTHI)
B CHMHHOMO3roBoM Yy3ie. Okpacka reMaTOKCHJIMH-303MHOM. Ha pHCYHKE NOKHBI OBITH
0003Ha4YeHbl YaCTh Teja IICEBJIOYHUIIOJISAPHOTO HEHPOHA, KIEPKU-CaTEIUIUThl, KIIETKU
COEIMHUTEIILHOTKAHHOW KaIlCyJIbl.

1 — yacTh Tena MCEeBIQYHUIIOISIPHOTO HEUPOHA; 2 — KIETKU-CATEIUIUTHI;
3 — KJIETKUCOCAMHUTEIbHOTKAHHOW KaTlCYITbI
Pucynok, 18.2. — Ilpenapar — osmurogeHaAporius (KJIeTKH-CATEIUTHI)
B\CIIHHHOMO3Ir0BOM Yy3Jjie. OKpacKka reMaTOKCHJIMH-303HHOM

AcTporus

B oTanune OT ONUrONEHAPOTINH, Y aCTPOIVIMOIUTOB — MHOTOUYMCIIEHHbBIE OTPOCTKH.
TenmmHam ATUHA OTPOCTKOB 3aBUCUT OT THMA acTporiuu. [lo 3ToMy mpu3HaKy MOCIETHIOI
MOAPA3ACIAIOT Ha 2 BUJIA:

— MPOTOIJIa3MAaTHYECKHE ACTPOIUTHI. HMMEIOT TOJCTBIE U KOPOTKHE OTPOCTKH,
HAXOJATCS MMPEUMYIIECTBEHHO B CEPOM BEIIECTBE MO3Ta U BBIMOJIHAIOT 3[1€Ch TPOPHUUECKYIO,
OapbepHYyIO U OMOPHYIO (DYHKIIUU.

— BOJIOKHUCTBIE€ aCTPOLIUTHI: UMEIOT TOHKHE, AJUHHBIE, CI1a00BETBALINECS OTPOCTKH,
HAXOJATCS, B OCHOBHOM, B OENOM BEIIECTBE MO3ra W 00pa3yroT 37eCh MOIEPIKUBAIOIINE
CEeTH U MEepPUBACKYJISIPHbIE TIOTPAHUYHbIE MEMOPAHBI.

— KpOME BBHIIICHA3BaHHBIX (YHKIUH, AacTPOLUUTHI BBIACISIOT (AKTOp pocTa
HEHWPOLMTOB (B MEPUO PA3BUTHUS MO3Ta) M YIaCTBYIOT B 0OMEHE MEIHATOPOB.
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3aganusa

1. M3yuure u 3apucyiiTe 1eMOHCTPANMOHHBIN Npenapar, NOANUIINTE PUCYHOK —
IIPOTOIIA3MATUYECKUE ACTPOLIUTHI B CEPOM BEILECTBE I0JIOBHOr0 Mo3ra. [Ipu nannoM metone
OKpackM B TKaHM MO3ra BBIABJISIOTCS TOJIBKO KIJIETKM TJHMH: B YacCTHOCTH, aCTPOIUTHI
(BUIMMBIE Ha CHHMKeE). Tema acTpolUMTOB — HEOONBIIOr0 pa3Mepa; MHOTOYHCICHHBIE
OTPOCTKHM pacxodsTcs BO Bce CTOPOHBL. B cepoM BemecTBe Mo3ra, Kak OTMEYajocCh,
peodIIaaroT MPOTOIIA3MATHYECKHUE ACTPOIUTHI C TOJICTHIMU M KOPOTKHMH OTPOCTKAMHU.

Iloonucs noo pucynkom. mpenapar — acCTpOLUTHI B CEPOM BEIIECTBE MOJIOBHOIO MO3Ta.
Wmnpernanust a30THOKUCHBIM —cepebpoM. Ha pucyHke HOKHBI OBITh  0003HAYEHBI
MPOTOIIA3MATUYECKHE ACTPOLIUTHI.

1 — mpoToruTa3MaTHMECKUE aGTPOLIUTHI
Pucynok 18.3. — IIpenapart — nporomiasmMatuyeckue acTpOUMTHI B CEPOM BelllecTBe
roJIOBHOT0 Mo3ra. IMnpeEHanusi A30 THOKHCIBIM cepedpom

2. M3yuure u 3apucyiite AeMOHCIPANMOHHBINH Npenapar, NOANMIINTE PUCYHOK —
BOJIOKHHMCTBIE aCTPOLIUTHI B CEPOM BEILECTBE I'OJOBHOIO Mo3ra. B cepoM BemecTBe Moryr
BCTPEUYAThCSI U BOJIOKHMCTBHIE aCTPOUWEBI, OJUH U3 KOTOPBIX HAXOAWUTCA B moje 3peHus. OH
HMECT NJIMHHBIC U TOHKHUE OTPOCTKM.

Iloonuce noo pucynkom: HpenapaT — BOJOKHHMCTBIE aCTPOLIUTHI B CEPOM BEILIECTBE
TOJIOBHOIO Mo3ra. Mmmpernauns a3oTHOKHMCIBIM cepebpoM. Ha pucyHke AOKHBI OBITH
0003HaueHBbI BOJIOKHUCTHIE aCTPOLIUTHI.

2 — BOJIOKHUCTBIE aCTPOLIUTHI
Pucynok 18.4. — IIpenapat — BOJIOKHHUCTBIE aCTPOIMTHI B CEPOM BellleCTBE r0JI0BHOI0
Mo3ra. UmMnpernanusi a30THOKMCJIBIM cepedpom
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SneHauMHAaS TN
3aganue

HN3yuyure M 3apucyiiTe 1eMOHCTPAUMOHHBIN Npenapar, NOANUIIATE PUCYHOK —
SNEHUMHAs TJIUA KeJly0uKoB Mo3ra. Ha cHUMKe — MpOCBET OJIHOTO U3 JKENyJ0YKOB MO3ra.
OH 3amoJIHeH KHUJIKOCThIO U BBICTIAH 3reHauMoi. [lox snenauMoit 6enoe BemecTBo Mo3ra.
Kinerku snenuMbl pacronararoTcsi B OJIMH CJIOW U MpUJIEratoT APYr K Apyry. Tem He MeHee,
OTCYTCTBHE MEXJy HHUMH IUIOTHBIX KOHTAKTOB TIO3BOJISIET >KMJIKOCTH MIPOHUKATh U3
JKENIyJ0UKa B HEPBHYIO TKaHb SlApa SMEHIUMHBIX TIHOLUUTOB — TEMHbBIC, YAJIUHEHHBIE;
OpPUEHTUPOBAHBI, B OCHOBHOM, NEPIEHAUKYIISIPHO MTOBEPXHOCTH JKEITYJ0UKA.

Iloonucey noo pucynkom. TipemapaT — SIEHANMHAS TIUs KeTyqoukoB Mo3ra, Okpacka
no meroxy Hucciis. Ha pucynke moimkHBI ObITh 0003HAYEHBI MPOCBET OAHOTO U3 KEITYHOIKOB
MO3ra, SMEHANMAa, 0€JI0€ BEIIECTBO MO3Ta, STICHIUMHBIC TITHOIIUTHI.

a) MaJioe yBenuueHue; 0) 0oJbIIoe yBeTuueHue
1 — mpocBet 0J1HOTO U3 KETYAOYKOB MO3ra; 2 — 3MEeHANMA; 3 — 6eJ0e BeIecTBO
MO3rand #5neHAMMHbIE TTTMOLUTEI
Pucynoxk 18.5. — IIperrapar — 3neHAUMHAas V1M KeJTYJ0YKOB MO3ra.
Oxpacka no meroay Huccas

Muxporiaus
3amanue

HN3yunrte M 3apucyiiTe 1eMOHCTPALMOHHBIH Npenapar, NOANUIINTE PHCYHOK —
MUKpQIUS B"CEpOM BeIlleCTBE MOJOBHOIO Mo3ra. Kak M oJMroeHApoLnnThl, MUKPOTJIHOIUTHI
MenKue 1/C HeOOIBIINM YHCIOM OTPOCTKOB. Ho, B OTIMYME OT TIIMOLMTOB, MUKPOTJIMOLIUTHI
(B CQOTBETCTBUHU CO CBOUM IPOUCXOKJICHUEM M3 MPOMOHOIMTOB) CIIOCOOHBI K aMEOOUIHBIM
JBUKEHUSM U (DaroluTo3y U BHIOJIHSAET POJib MIHAIbHBIX Makpo(aros.

Iloonuce noo pucynxom: llpenmapaT — MHUKpPOTJUS B CEPOM BEIIECTBE T'OJIOBHOTO
Mo3ra. MmmperHnanusi a30THOKHCIBIM cepedpoM. Ha pucyHke momKHBI OBITH 0003HAYEHBI
MUKPOTJIHOLUTHI.
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1 — MUKPOTTIMOLUTHI
Pucynok 18.6. — [Ipenapar — MukporJinst B cepoM BeliecTBe roJIOBHOFO,M03ra.
HMmnpernanus a30THOKHUC/IBIM cepedpoM

HepBHblIe BoI0OKHA

OTpocTKM HEHPOIMTOB TIOYTHM BCETAa TMOKPHITHI 000JO0YKamu. M ckiroueHue
COCTaBJIAIOT CBOOOJHBIE OKOHYAaHUS HEKOTOPBIX OTPOCTKOB. OTPOCTOK HeHpoHa BMecTe
¢ 000J109KO# Ha3bIBaeTCS HEPBHBIM BOJOKHOM. CaM ke OTPOCTOK HElpOHa, HaXOMAIIUICS B
COCTaBe BOJIOKHA, HAa3bIBACTCA OCEBbIM IMIMHAPOM.{, OOOI0YKHM B HEPBHOM BOJIOKHE
00pa30BaHbl OJUTOJIEHAPOLUTAMH, KOTOpbIe B ciiyyaé nepudepuueckoidl HEpBHOW CHCTEMBI
Ha3bIBAIOTCS NIBAHHOBCKUMHU KJIETKaMH (WK JjeMMouuTamu ). 11o cBoeMy CTpoeHHI0 HEPBHbBIE
BOJIOKHA MOApa3AesAloTCs Ha 2 Tuma: Oe3MUEHMHOBBIC (O0€3MSKOTHBIE) M MUEIMHOBBIE
(MSIKOTHBIE).

be3muenuHoBbie HEpBHbIC BOJIOKHA

be3muennHoBbIe BOJIOKHA HAXOIATCS,IPEHMYILIECTBEHHO B COCTaBE BEreTaTUBHON
HEPBHOM CHCTEMBI, TJIe COZepKaT, TJIaBHBIM 00pa30M, akCOHbI A3PPEKTOPHBIX HEHPOHOB STOU
cucteMbl U B MeHbIel crenernn — B [IHC.’B nienTpe pacnonaraercst siapo OJIUTOAEHIAPOIINTA
(memmorura). ITo nepudepun B HHTOIIIA3MY MOTPYkKEHO 00bIYHO Heckoibko (10—20) oceBbIx
MUIMHAPOB. [IpH MOrpyKeHUUEOCEBOTO IIMIIMHAPA B MUTOIDIA3MYy TJIHOIUTA TUIA3MOJIEMMa
commkaeTcs Haa UWIMHAPOM;» o00pa3ys «OpbDKEHKYy» MOCIEeIHEro — MeE3aKCOH.
C moBepxXHOCTH HEpBHOE BOIIOKHO IMOKPHITO OazanmpHOW MeMOpanoil. [lo nnmHe BoJOKHa
OJIUTO/ICHAPOLIUTHL, (JIEMMOITUTHI) COCIMHSIOTCSA JAPYr C JAPYroM KOHEIl B KOHeEIN, o0pa3ys
HENPEPbIBHBIN THK:

1 — sapo onuroaenaponrTa (JIEMMOLIUTA); 2 —OCEBbIE IMIUHAPHL;
3 — 6a3anpHas MemOpaHa; 4 — Me3aKCOH
Cxema 18.1. — CTpoenne 0e3MueJIMHOBOI0O HEPBHOI'O BOJIOKHA
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3aganus

1. M3yunTe M 3apucyiiTe 1eMOHCTPALMOHHBIN Npenapar, MOANMIINTE PUCYHOK —
663MI/I€J'II/IHOBBI€ HCPBHBLIC BOJIOKHA. Ha cuumiax — HCPBHBLIC BOJIOKHA. Ounu OTACJICHBI ApYyr
oT napyra (B mpolecce MPUrOTOBICHHUS IMpernapara — OTCIOJa TEPMUH — «pPaCIIUIIaHHbBIN
mpenapaTy) U OKpalleHbl B po30BbIA IBeT. [0 X0ay BOJIOKOH BUIHBI Y/UIMHEHHBIE sIpa
OJIUTO/ICHAPOIIUTOB.

Iloonucoe noo pucynkom: mpemnapaT — OE3MHUEIMHOBBIE HEPBHBIC BOJOKHA
(pacmmmanubiii mpemapat). Okpacka TeMaTOKCHIMH-303WHOM. Ha pucyHKe TOJKHBI OBITh
0003HaYCHBI HEPBHBIE BOJIOKHA, SIJIPA OJIUTOICHPOITUTOB.

\ P

0)
a) Majioe yBenu4eHue; 0) Oopiiloe yBeJmueHUE
1 — "HepBHBIE BOJIOKHA; 2 — sipa OJTURQACHIPOLIUTOB
Pucynoxk 18.7. — Ilpenapar — 6e3Mue/JMHOEbIC,HepBHbIE BOJIOKHA (PacIMIAHHbII
npenapar). Okpacka reMaToReuJIMH-303UHOM

MueanHoBbIE HEPBHLIC BOJIOKHA

MuennHOBBIE HEPBHBIE BOJIOKHA BCTPEUAIOTCA B LIEHTPAIbHOW HEPBHOW CHCTEME U B
COMAaTHYEeCKUX OTHaenax mnepudepudeckoi, HepBHOU cucTteMbl. OHU MOTYT COAEpXaTh Kak
AKCOHBI, TaK M JEHJPUTHl HEPBHBIX KJIETOK. OCEeBOW LMIMHIP B BOJIOKHE — BCErO0 OAUH
U pacrionaraetcst B ueHTpe. O00il0uKa BOJOKHA UMEET JIBa CJI0s: BHYTPEHHUN — MUETMHOBBIN
CIIONM W HapyXHBIH — Helpolemmy (Wiu HeBpuiemMMy). MUETHMHOBBIN CIOW mpeacTaBlieH
HECKOJIBKUMH  CIIOSIMM  MEMOPAaHBI  OJUTOJCHAPONHTA (JIEMMOITUTA), KOHIICHTPUICCKU
3aKpyYE€HHBIMU BOKPYT OCEBOI0 HWIMHIpa. DakTHYECKH 3TO OYeHb YAJWHEHHBIA ME3aKCOH,
00pa3yromuiics ,“fiPu, \[IOTPY>)KEHUH OCEBOT0 IIWIMHApPA B LUTOMJIA3My TIHOIHUTa U
MOCIEAYIOIEM MHOTOKPAaTHOM BpAILIEHUU IWJIMHIPA BOKPYT cBoeil ocu. Helipornemma — 310
OTTeCHEHHBIG K Tiepudepun (T. €. K HAPYKH OT MHETUHOBOTO CJIOS) LIUTOIUIa3Ma M SAPO
roruTa. CHapYKU BOJOKHO B MepudepruieckoM HEepBE MOKPHITO 0azaabHOW MEeMOpaHOH.
B nentpamgpHO 'HEpBHOW CHUCTEME MHUEIMHOBBIC BOJIOKHA MUMEIOT Psii OCOOEHHOCTEH: OJMH
OJIUTOAEHIPOHUT C TTOMOIIBI0 HECKOJIBKO OTPOCTKOB YYacTBYET B 0Opa3oBaHUHM O0O0JIOYKH
Cpa3y HECKOJIBKHX COCEJIHMX BOJIOKOH; y MHeENUHA (T. €. MEMOpaHbl OJIUTOJEHAPOLUTOB) —
crneurPuIecKuil JTUMONPOTEHIHBIA COCTaB, BOKPYT BOJOKHA HET 0a3ajlbHON MEMOpaHbI.
Uepes HEKOTOphIE WHTEpBANbI (B MECTaX CThIKA COCEAHHMX JIEMMOIIUTOB) YYaCTKH BOJIOKHA
JUIIEHbl MHUEIMHOBOIO CJIOS: 3/1€Ch OCTa€Tcsl TOJIBKO HUCTOHYEHHAs HedponemMma. OTU
YYaCTKM Ha3bIBAIOTCS Y3JIOBBIMU TniepexBaTamMu PanBbe. VIMEHHO B 3THX MepexBaTax
cocpenoToueHsl Na'-kaHabl OCEBOrO IMIMHAPA, a B TeX YYacTKaX IFIMHAPA, KOTOpHIE
TIOKPBITH MHEIMHOBOH 00OIOYKOH, KaHamoB HeT. Takoe pacronoxenne Na'-KaHanoB
3HAUUTENBHO YBEIUYHMBAET CKOPOCTh TMPOBEAEHUS BO30YyXkAeHUs (IO CpaBHEHUIO
¢ 6e3MHUETMHOBBIMHU BOJIOKHAMH ).
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O
RNy

1 — oceBoii HUIMH/IP; 2 — MUETMHOBBIHN CIIOi; 3 — nuTOMmIa3Ma; 4 — Sapo Fi T
5 — 6a3anbHas MeMOpaHa &
Cxema 18.2. — Cxema cTpOeHHs MHEJIHHOBOIO0 HEPBHOI'O %’ a

2. M3yuure u 3apucyiiTe AeMOHCTPALMOHHBIH Npenapa HIIUTE PUCYHOK —
MHCJIIMHOBBIC HCPBHBLIC BOJIOKHA, HOHepe‘IHBIfI cpes. Bn 14 HCJICHHBIC ITOIICPCHHO
Cpe3aHHbIEC HEPBHBIE BOJIOKHA. B LIeHTpe Kak10ro BOJIO OCMAaTPHUBAETCSI CBETJIBIN

cpe3. Mmmpernanus ocmueBoit kuciorou.Ha p K€ JIOJKHBI OBITh 0003HAYCHBI CBETIIBII
0CEBOM LIWJIMHJP, MUEITHHOBBIH CIIOM. ®

1 — cBeTuIBIi OCEBOW MIIIMHJIP; 2 — MUCTUHOBBIN CITOM
P k 18.8. — [Ipenapart — MHeJIMHOBbIC HEPBHbIE BOJIOKHA; NONEPEYHbIi cpes.
HNMnperHanusi ocMHEBO KUCJI0TOM
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