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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM NPporpaMMe HHAMKATOPAMH A0CTHKEHHS

KOMIIETeHIIM A

®opmupyemast
KoMIleTeHusI (¢
yKa3aHHeM KO0/J2)

Kox u HaumeHoBaHue
HHIHKATOpPA
AOCTHKEHH S

KOMIIETeHI[HH

Pe3yabTaThl 00yueHus M0
AMCUUINJIMHE (MOLYJII0)

[TK-1. CniocobeH mpoBOAHTH
MIPHUKJIATHBIC UCCIICIOBAHUS

B 00J1acTH pa3pabOTKU U
YCOBEPILICHCTBOBAHUS
JIEKapCTBEHHBIX CPECTB
(CHHTETHYECKHUX,
OMOJIOTUYCCKHUX,
OMOTEXHOJOTMYECKHUX,
IPUPOPOIHOTO
HPOUCXOXKICHUS )

IIK-1.1. 3nanue ocHOB
MIPOBEACHUS TTPUKJIATHBIX
HUCCICIOBAHUN B 001aCTH
pa3paboTKu 1
YCOBEPIICHCTBOBAHUS
JIEKApCTBEHHBIX CPEJICTB

OOyuaromuiicst JOJDKEH 3HATh: -
IPUHLIUIIBI KIETOYHOM
OpTraHHU3aINH KUBBIX 00BEKTOB,
MOJIO’KEHUS KJIETOYHOU OHOJIOTHH,
CTPOEHUE U CBOMCTBA OCHOBHBIX
OpPraHMYECKUX BEIIECTB KUBBIX
OpPTraHUu3MOB, OCHOBHbBIC
MeTaboIMYeCKUe MPOIIECChI,
IPOTEKAOIIUE B KUBOU KIETKE; -
CYLTHOCTb IKCIIEPUMEHTAIbHBIX
METO/I0B PabOTHI C
OMOJIOTHYECKUMU 00BEeKTaMH (110
oTpaciiiM OMOJIOTUH) B
71a00paTOPHBIX U MOJEBBIX
YCIIOBHSX; - OCHOBHBIE
3aKOHOMEPHOCTH CTPYKTYPHOMH
OpraHu3alMK KJIETOK, TKAHEU U
OpraHoB.

[IK-1.2. Ymenue
MIPOBOJUTH NMPUKJIIATHBIE
HCCIIeIOBaHMs B 00J1acTH
pa3paboTKu 1
YCOBEPIICHCTBOBAHUS
JIEKaPCTBCHHBIX CPEJICTB

T11K-1.3. Bragenue
HaBbIKaMU TPOBEACHHUS
MMPHUKIIATHBIX
HCCIIEIOBaHHI B 00JIaCTH
pa3paboTKu 1
YCOBEPIICHCTBOBAHUS
JICKApCTBCHHBIX CPCIACTB

OOyyaromuiics JOMKEH YMETh: -
MCCJIEI0BATh IIUTOJIOTUUECKHUE U
TUCTOJIOTHYECKHE 00BEKTHI,
OOBSACHATH MPOIIECCHI
MeTabon3Ma; - UCIONIb30BaTh
COBPEMEHHYIO aIapaTypy npu
paboTe ¢ OMOTOTHYECKIUMHU
00BEKTaMU; - MUKPOCKOTIHPOBATH
TUCTOJIOTHYECKHE MpenapaThl ¢
WCIIOJIb30BAHUEM CYXHUX U
UMMEPCUOHHBIX CHCTEM
OMOJIOTMYECKOTO MUKPOCKOTIA; -
UACHTU(UIIPOBATHh TKAHU, UX
KJIETOYHBIC U HEKJICTOYHBIE
CTPYKTYpbI HA MUKPOCKOITHYECKOM
YpOBHE.

OO0yuarommiicst T0HKEeH BIAJICTh: -
METO0JIaMHu PabOTHI C
IATOJIOTUICCKUMHU H
TUCTOJOTHYECKUMH 00beKTaMu (B
TOM YHCIIe
MUKPOTIpENaprupoOBaHUEM U
MHUKPOCKOTIMPOBAHHUEM);

- COBPEMEHHBIMU
IKCIIEPUMEHTATLHBIMH METOIaMHU
paboThI ¢ OMOTOTHUECKUMHU
00BeKTaMHu.




2. lenun 1 MecTO AMCHUIINHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Lenu n3ydeHus TUCHUIUIUHBL:

Hucuumuaa "lluTonmorus u rucToNOrvs" OTHOCHUTCA K OCHOBHBIM JHCIUIIMHAM YacTH,
dbopmupyemMoii yuacTHuKamu oOpazoBatenbHbIX oTHOomeHud (b1.B.01). M3yuenune maHHOU
JCITUTIAHBI Oasupyercs Ha 3HAHUSAX CIEIYIOIMNUX  JTUCIUIUIMH:  «300JI0THS
0ecro3BOHOYHBIXY», «boTaHNKa.

K Hauvanmy u3ydeHHs NUCHUIUIMHBI CTYICHTHI JOJDKHBI MMETh HAYallbHBIC IMPEACTABICHUS O
KJIETKaX pacCTCHHI U )KUBOTHBIX, BJIa/IE€Th HABBIKAMU IIPOBEJCHHUS JIAOOPATOPHBIX UCCIICJOBAHMIA.
W3ydyeHre NaHHOW JUCHUIUIMHBI HEOOXOAMMO IS YCIENIHOTO OCBOCHHS JMCIMILINH:
«AHaromus yesnoBekay, «['eHeTuka u 3BoOIUAY, «bruoxumusy, «MonekyspHas OUOIOTH.

2. llenn ocBOCHUS IUCIUTLIMHBI

- O03HAKOMJICHHE CTYJCHTOB C COBPEMCHHBIMHU TIPEJCTABICHUSIMH O OHWOJIOTUU KJIETKH Kak
dbyHIaMEeHTaIbHON OCHOBBI Pa3BUTUS MOJICKYJSIPHOM Ouonoruv, OMOXMMHUU W HOBEHIIUX
METO0JIOTUYECKHUX MOAXO0JA0B B AKCIIEPUMEHTATHLHON OMOJIOTHH.

- (opMmupoBaHHE Yy CTYACHTOB KOMIUIEKCA HAy4YHBIX 3HAaHMM O CTPOCHHM KIIETOK,
HEKJIETOYHBIX CTPYKTYpP U TKaHEH OpPraHOB, SIBJISIOMIMXCA CTPYKTYPHOW OCHOBOM BCEX BHJIOB
JKU3HEACITSIIBHOCTH 1 UX TOSBJIICHUH B XOJI€ OHTO- M (pUIIOTeHe3a.

3ana4uy JUCLUIUINHBIL:

- 3HAa4YEeHUE IIUTOJIOTUH [T APYTUX 001acTeil OMOI0THu;

— OCHOBHBIE JTallbl Pa3BUTHUS LIUTOJIOT Y,

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYPHOM OpraHM3allMM KIETOK C ITO3ULHUM EIUHCTBA
CTPOCHUS U (PYHKIUHY;

— Moph o yHKIIMOHAIBHBIE 0COOEHHOCTH KJIETOYHBIX CTPYKTYP M UX y4acTHE B OCHOBHBIX
OMOJIOTMYECKHX MPOLIECCaX Ha OCHOBE JJAHHBIX CBETOBOW U 3JIEKTPOHHOM MUKPOCKOIHH;

— OCHOBHBIE MEXaHU3MBI PENPOLYKIIUN KIIETOK

— M3Yy4YE€HHE TMCTOTeHEe3a KaK KOMIUIEKCa KOOPIMHUPOBAaHHBIX BO BPEMEHU U MPOCTPAHCTBE
- nporeccoB  nponudepanuu, auddepeHunanuu, —ACTEPMUHALNM,  HUHTETpaIlUH,
a/IalI TUBHON M3MEHYUBOCTH, IPOrpaMMHUPOBAHHON THOETH KIETOK

- BBISICHEHHE MEXaHHU3MOB IOMEOCTa3a U TKAHEBOW perynisuuu (HEpBHOM, SHIOKPUHHOM,
UMMYHHOH), a TaK)K€ BO3PAaCTHOM TUHAMUKH TKaHEH;

— M3y4EHUE 3aKOHOMEPHOCTEM PEAaKTUBHOCTHM M AJAalTHBHOM HM3MEHYMBOCTH KJIIETOK M
TKaHell mnpu JeHcTBUM HEeONarompUsATHBIX SKOJIOTHYECKMX (DaKTOpPOB M B IKCTpPEMabHbIX
YCIOBUSAX (YHKIIMOHUPOBAHUS U Pa3BUTHSL, a TAKXKe MPU TPAHCIUIAHTALUY;

Jucnummza nsyyaercst Ha 1 kypcee B 1, 2 cemecTpax

3. O0beM JUCUMIIIMHBI (MOXYJIS]) B 32a49€THBIX eIMHUIIAX ¢ YKa3aHMEeM KOJIUYeCcTBa
aKaJeMH4YeCKNX WM ACTPOHOMUYECKMX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYIO padoTy
00y4arouuXxcd ¢ npemnogaBaresieM (o BUAAM Y4eOHbIX 3aHATHII) U HA CAMOCTOSATEILHYI0
padoTy 00y4armuxcs

O6m1ast Tpy10eMKOCTh (00bEM) TUCITUTUTNHBI COCTABIISACT 7 3ad. €1, 252 akaj. .

Bcero uacos
Ounas popma o0yueHust
OO0miast TpyA0€MKOCTh TUCITUTLTHHBI 252

O0neM TUCHUMILIMHBI



Y4eOHBIX YaCOB Ha KOHTAKTHYIO PabOTy ¢ MpenoaaBaTesIeM:
JIEKITUHA 40
IIPaKTUYECKUX (CEMUHAPCKUX )
J1a00paTOPHBIX 56
npyrue ¢hopMbl KOHTaKTHOU paboThl (DKP) 1,2
Y4eOHBIX 4acOB Ha KOHTPOJIb (BKJIFOYAs Yachl TIOATOTOBKH): 34,8
9K3aMeH
VY4eOHBIX YacOB Ha CAMOCTOSITENIbHYIO padoTy obyvarontuxcs (CP) 120
DopMbI KOHTPOJISI CemecTpbl
9K3aMeH 2

4. Conep:kanue JTUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3gesiam) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIUYeCTBA AKaJeMHUYeCKHX YaCOB U BH/I0B y4eOHbIX
3aHATHH

4.1. Pazaenl TUCHUIIMHBI M TPYAOEMKOCTD 110 BUAAM y‘leﬁHbIX 3aHATHIA (B
AKAACMHUICCKHUX '{acax)

Buabl y4eOHbIX 3aHATHI, BKJIIOYAS
CAMOCTOSITEJIbHYI0 PA00Ty 00y4aroIMXxcs 1

Ne HanmenoBanmue pa3aesa / TeMbl TPYA0EMKOCTH (B 4acax)
n/n M CIUILINHbBI KonrakTHasi pa6oTa ¢
nmpenogaBareJgeM CP
Jlek IIp/Cem Jlad
1  CrpykrypHas opraHu3auus KJIeTKU 10 0 8 24
1.1 Knerka-anemeHTapHas eIMHHUIIA 2 0 0 4
*uBoro. l{uronnasma u ee
CTPYKTYpPHBIC KOMITOHCHTHI
1.2 | MeToasl IUTOJIOTUN U THCTOJIOTHH 2 0 0 4
1.3 Mopdonorus npoKapuoTUIECKOH 2 0 2 6
kieTkd. CTpyKTypHas OpraHu3aIus
A3YKAPUOTUYECKOMN KIIETKH
1.4  OpnHo- M ByMeMOpaHHBIE OPTaHOUIBI 4 0 6 10
2 | KuerouHblii nuki. JleieHue KIETKH 8 0 8 20
2.1 Crpykrypa s1pa u XpoOMaTHHA 4 0 4 10
2.2 | Knerounsli iuki. Murtos. Meiios. 4 0 4 10
AwmuTo3
3 | DnureaHaJbHbIE TKAHH 10 0 10 26
3.1 Txanp. [IpuHIMIIBI OpraHU3auN 2 0 0 6
3.2 | DnurennaibHbIe TKaHU. 4 0 4 10
OHOCHIOMHBIN SIUTEIHI
3.3 | DnurennaabHbIE TKaHHU. 4 0 6 10
MHOTOCIIONHBIN SIUTEIIHI.
Kenesuctelil snuTenuii
4 | CoeanMHHUTE/IbHbIE TKAHH. 12 0 30 50
Meieynblie Tkanu. HepBHbie
TKaHH
4.1 Kposs u mmMmbpa. KpoBeTBopHBIE TKaHU 2 0 6 10
4.2  CoOCTBEHHO COESOUHUTEILHBIE TKAHA 1 4 0 6 10
TKaHH CO CIIEI[UaIbHBIMUA CBOMCTBAMH
4.3 CkeneTHblE TKaHU 2 0 6 10




4.4  Mpeledydsle TKAaHA 2 0 6 10
4.5 | HepBHble TKaHU 2 0 6 10
HUroro 40 0 56 120

4.2. Coaep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3iesiaM (TeMam)

Kypc nmaGopatopHsix 3aHsITHI

Ne HaumeHoBaHue paszaeJia / Conep:xkanue
TeMbl JMCIUILTHHbI
1 CrpykrypHasi opranu3zanms KJIeTKH
1.3 Mopdonorus Hayuntbcs TOTOBUTH (PMKCHPOBAHHBIE U MPHKU3HEHHBIE
MIPOKAPUOTUYECKOM KIETKH. = IpenapaThl IPOKAPUOTHUYECKOMN KIIETKH.
CtpykTypHast Opranu3anus
9YKapUOTHYECKON KIETKU
1.4 OpHo- 1 AByMeMOpaHHbIE N3yuuth cTpoeHue mia3mMoiaeMmbl, OJJHO- U
OpraHou/bl JByMEMOpaHHBIX OpTraHeIll, IUTOCKEeTa, KIETOYHOTO
LIEHTpa, puOOCOM.
2 | Kaerounblii nuki. JlejileHHe KJIeTKH
2.1  Crpykrypa s1pa u N3y4uTh CTPYKTYpHYIO OpraHU3aIUI0 KAPUOIEMMBI,
XpOMaTHHA KapHUOILIIa3Mbl, sIIEPHO-TIOPOBOT0 KOMILJIEKCA, XpOMaTHHA.
2.2  Knerounslit iukia. MuTos. W3yunth BUIIBI KIETOYHBIX UKIOB. PaccMoTpeTs U
Meiio3. AMuTO3 3apHUCOBATh MUKPOIIPENapaThl «KAPUOKMUHE3 B KOPEILIKE
JyKa», «aMUTO3 B KJIETKE MOYEBOTO MY3bIPsI MBIILIN.
3 | OnureqnaibHble TKAHH
3.2  DnurenuanbHbIe TKAHU. N3yunuts MopdodyHKIIMOHAIEHBIE OCOOEHHOCTH
OaHOCHONHBIN dnUTENNH 0JIHOCJIOMHOTO AnuTenus. O3HaKOMUTHCS C
KkiaccuuKaluen dMUTETHAIBHBIX TKaHeHl (cxema B
MeTouuke). PaccMoTpeTs U 3aprcoBaTh NOCTOSTHHBIN
MHUKPOITPENapaThl: 0THOCIONHBIN KyOMUeCKui 1
MpU3MaTHYECKUH dnuTenii. OTMETUTh CTPYKTYpPHBIE
2JIEMEHTHI U OMKCATh Ipenapat. PaccMoTpeTs U 3apucoBaTh
MTOCTOSIHHBIM MUKpOIpEenapar: Me30TeJINi caJlbHUKa COOAKH.
BrisiBUTH MOpGosiornueckue 0coOEHHOCTH IMpernapara.
3.3 DnurenuanbHbIe TKaHU. N3yunth MopdodyHKIIHOHATBHBIE OCOOEHHOCTH
MHOrocnoiHbIi SMUTENNH.  MHOTOCIOHHOrO 3nuTenus. O3HAaKOMUTHCS C
XKenesuctslii anuTenuil KJaccu(uKanueil MHOrOCIOMHOIO MUTENNs (CXeMa B
MeTonuuke). PaccMoTpeTs 1 3aprcoBaTh MUKPOIIpENapaThl:
"Koxa ¢ BojgocoM dennoBeka', "IMUTeIn CIU3UCTON
noJsiocty pra", "Onurenuit poroBuilsl KOpoBbl', "3eneHas
xeie3a paka". OTMETUTb CTPYKTYPHBIE DJIEMEHTBI U
onucath Impenapar.
4 | CoenuHuTe/ibHBbIE TKAHU. MbleyHble TkKaHU. HepBHBIE TKaHU
4.1 Kposs u mumoa. N3yuuth MopdodyHKIINOHATBLHBIE OCOOEHHOCTH KPOBU

KpoBeTBopHBIE TKaHU

MMO3BOHOYHBIX )KUBOTHBIX. M3yuuTh MOpdosornyeckue
0COOCHHOCTH KPOBHU U JIUM(BI, HUCIOIB3Yys METOTUIECKHUI
Martepuan. O3HaKOMUTHCS ¢ KTacCH(PUKAINEH JICHKOIINTOB
(cxema B MeToamnuke). PaccMoTpeTh U 3apucoBath
BPEMEHHBIN MUKPOIpEnapar: Ma3oK KPOBU YEJIOBEKa
OKpallleHHbIl 110 PomanoBckoMy. OTMETUTH CTPYKTYpPHbIE
AJIEMEHTHI U OITUCATh TIpenapar. PaccMoTpeTs u 3apucoBaTh
MOCTOSIHHBIM MUKpOIIpenapar: Ma30K KpOBH Y€JIOBEKa U
JATYHIKU. BeIIBUTH MOpQoIornueckrie 0cCOOEHHOCTH

5



SPUTPOIMTOB M OTMETUTH B KAKOM HAIIPABIICHUH IIIJIa
ABOJTIOIIHSI SPUTPOIIMUTOB TTO3BOHOYHBIX JKUBOTHBIX.
PaccmoTpeTh 1 3aprcoBaTh MUKPOIIPENapaThl KPAaCHOTO
KOCTHOTO MO3Ta ¥ TUM(PaTHIECKOTO y3Jia. BBISIBUTH
MOP(OJIOTHIECKHE OCOOCHHOCTH

4.2

Co0OcTBEHHO
COEINHUTENbHEIE TKAHU U
TKaHH CO CIIEIHAIbLHBIMH
CBOMCTBaMH

N3yunth MOphodyHKITMOHATBHBIE OCOOCHHOCTH
OpraHu3aly TKAHEN CO CIIEUUAIBHBIMU CBOWCTBAMHU.
O3HaKOMUTKCS C KiIaccu(UKalme coeTMHUTENbHbBIX
TKaHel (cxeMa B MeToauuke). PaccMoTpeTs 1 3apucoBath
MHUKpOIIpenapar pbIxjoil BOJIOKHUCTON COEIUHUTEIbHON
TKaHU. PaccMoTpeTs 1 3apucoBaTh MMOCTOSHHBIN
MHUKpOIIpenapar: )KMpoBasi TKaHb, TUTMEHTHBIEC BKIIFOUEHUS
B KOe€ rojioBactuka. PaccmorpeTs u 3apucoBath
IIOCTOSIHHBIM MHUKpOIIpenapaT Ma30K KpaCHOI0 KOCTHOTO
MO3ra U PETUKYJISPHAS TKaHb TUM(PATHIECKOTO y3I1a.
OTMETUTB CTPYKTYPHBIE 3JIEMEHTHI U ONKCATh Mperapar.

4.3

CkeJeTHBIE TKAHH

N3yunth Mopdosornyeckre 0coOEHHOCTH OpraHu3aluu 1
TUCTOTeHEe3a XPALIEBON U KOCTHOU TKaHU. M3ydnTh
0COOEHHOCTH OpraHU3aLUU XPSIEBOH U KOCTHOM TKaHU (110
MeTouuke). PaccMoTpeTs U 3aprcoBaTh MUKPOIIpEnapaThl:
TMAJIMHOBBIN XPSAIL, BOJOKHUCTBIM XPSIIL, 3JIACTUYECKUM
XpsLl. BBISIBUTH CTPYKTYpHBIE 3JIEMEHTBI XPALIEBON TKAHU.
PaccmotpeTs 1 3aprcoBaTh MUKPOIIPENapaTsl INIOTHOU

o opMIICHHOI 1 HEOPOPMIICHHOH COSAMHUTEILHON TKAHU
(cyXOKnIMs TeJIeHKa, 371aCTUYECKas CBsI3Ka ObIKa B
IIPOJI0JILHOM pa3pese). BrIsBUTH CTPYKTYpPHBIE 3JIEMEHTHI
XpALLEBOM TKaHU. PaccMOTpeTh U 3apucoBaTh
MUKpOIpenapaTbl KOCTHOM TKaHH ( KOCTHAsl TKaHb,
Oep11oBasi KOCTh YeJI0BEKa B MONEPEYHOM pa3pese).

4.4

4.5

MplieuHbIe TKaHU

HepBHbie TKann

N3yunts MopdodyHKIIMOHATEHBIE 0COOEHHOCTH
OpraHu3aly TKaHEH MBIIIEYHBIX TKaHeH. PaccMOTpeTs u
3apUCOBATh MUKPOIIPENApaThl I1aIKOM MBIIIEYHONU TKaHH(
IJIaJIKasi MBIIIeYHAs! TKaHb, MPOJAOJIBHBIN pa3pe3). BeIaBUThH
0COOEHHOCTH MUKPOCKOITMYECKOT0 CTPOSHUS U OIUCATh
npenaparsl. PaccMOTpeTs M 3apuCcOBaTh OCTOSIHHBIE
MHKpOIpEnapaThl NONEPEUHO-TI0IOCATON MBIIIEYHON TKaHU
(momepeyHo-MoI0caTasi MbIIIEYHAs TKaHb S3bIKA KPOJIUKA).
PaccmotpeTs u 3apucoBaTh MUKpPOIIPENapaTsl PA3BUTHS
MIOIEPEYHO-TI0I0CATON U TIaJAKOW MBIILIEYHOW TKaHU
(rucToreHe3 MbIILIEYHON TKAHU Cep/lia 3apoAbllia CBUHBH).
N3yunts MopdodyHKIIMOHAIbHBIE 0COOEHHOCTH
OopraHu3aliy TKaHel HEPBHBIX TKaHell. PaccmoTpeTs u
3apHUCOBATh MUKPOIIPENIapaThl HEPBHBIE KIETKH, HEPB
nornepeyHslil cpe3. BeIIBUTE 0COOEHHOCTH OpraHU3aIUH.
PaccmotpeTs u 3apucoBaTh MUKpOIIpENapaTsl HEPBHBIE
BOJIOKHA B [TOTIEPEYHOM pa3pese, HeHpouOpuILIbI B
HEPBHBIX KJIETKaX COMHHOIO MO3ra co0aku. BoIsBUTH
0c00EHHOCTH opraHu3anuu. PaccMoTpeTs U 3apucoBaTh
MUKpoTpemnaparbl 0e3MsIKOTHbIE HEPBHbIE BOJIOKHA
CeNIe3eHOYHOr 0 HepBa ObIKa.

Kypc JIeKIMOHHBIX 3aHATHI



HaumenoBanue pasjaena /
TeMbI JUCHUNJIHMHBI

Conep:xkanue

1.2

CTpyKTypHasi opraHusanus
Kitetka-anemeHnTapHas
€IMHHLIA XKUBOTO.
IMuTornnaszma u ee
CTPYKTYpPHBIE KOMIIOHEHTBI

MGTOI[LI OUTOJOTHH U
TUCTOJIOTNH

KJIETKH

[IpenmMer u 3a1auu UTOIOTMH, MECTO LIUTOJIOTUU B CUCTEME
Ouosiornyeckux TucuMIuiuH. Kparkas ucropus pa3Butus,
3HAUEHUE METOAMUYECKUX MTOAXO0A0B Ul IIporpecca HayKH.
CraHOBIIEHHE IPUHLIAIIOB CBETOBOM MUKPOCKOIIUY.
Haxomnnenne Hay4HbIX JaHHBIX U 0000IIEHUE STUX JAHHBIX
B BH/JIE CO3/IaHUs KIIETOYHOW TEOPUH B €€ HAYAJIbHOM
BapuaHre. JlaJibHelIIee pa3BUTHE KIETOYHOM TEOPUU U €€
COBPEMEHHOE COCTOSIHUE.

I'manomnasma — BHyTpeHHsIs cpena kieTku. Ee ¢pusuko-
XUMHUYECKHE CBOWCTBA, CTPYKTYypa, GyHKIMHU. [ToHsATHE O
KJIETOYHOM I'OMEOCTa3e.

MewmOpans! kietku. O01mue cBoicTBa BceX MeMOpaH.
[TnazmaTudeckass MeMOpana (TurazmMaieMma), XUMUIECKHA
COCTaB: JIUIH/IbI, OETIKH, MNIMKOIUIUABI U TIUKOIPOTEHUIbI.
Crpoenne MeMOpaH: JTMIUAHBIN OUCIION, TIOTPYKEHHBIE U
npoHusbiBatolye 6enku. CBoiicTBa MeMOpaH —
MOJIYIIPOHUIIAEMOCTh, TEKYUYECTh, KAUECTBa IUIEKTPUKA.
OyHKIUY [71a3MaTHYECKON MEMOpaHbl — OTIpaHUYCHHE
BHYTPEHHET0 COJEPKUMOT0 KJIETKH OT BHEIIHEN CPe/Ibl WU
OT 00O0JIOUYKH KJIETKHU (B pACTUTENIbHBIX KJIETKAX ), aKTUBHBIH
Y IACCUBHBIN TPAHCIIOPT, MOAEP>KaHUE TOMEOCTas3a, IHI0-
U 3K301LIUTO3, TUHOLUTO3, aroluTo3, peuenTopo-
ONOCPEAYEMBII HIOLIUTO3.

KireTounas noBepxHOCTh. [ TMKOKAJINKC )KUBOTHOM KJIETKH.
Knerounast 060104Ka pacTeHUIT: XUMHUYECKUI COCTAaB,
CTpoeHue U (PYHKIMHU, POJIb MIIa3MaTHUECKOH MEeMOpPaHbI B
IIOCTPOEHUHU KJIETOUHOU cTeHKU. Karcynel 6akTepuii.
Me:XKIEeTOUHbIE KOHTAKThI M UX THUIIBl Y MHOTOKJIETOYHBIX
OpPraHU3MOB: aJIF€3UOHHBIE, 3aMbIKAIOIIME U MPOBOISLIHE.
Criennanu3upoBaHHbIE CTPYKTYPbI MEKKIETOUHBIX
KOHTAaKTOB (JIECMOCOMBI, I1€JIEBUIHBIE KOHTAKThI dKUBOTHBIX
KJIETOK U IJIa3MOJIECMBI PACTUTEIIbHBIX, CHHAIITUYECKHE
KOHTakThl). Crienuanu3upoBaHHbIE CTPYKTYPhI KIIETOUHOM
MOBEPXHOCTU (MUKPOBOPCUHKHU, OCOOEHHOCTH CTPOEHUS
MSIKOTHOTO Y 0€3MSKOTHOTO HEPBHOTO BOJIOKHA).

Metoael nurosnornu. CBeToBasi MUKPOCKOIIHSI.
Muxkpockonuueckas TexHuka. O6mue u cneunduyeckue
METO/Ibl OKpalnBaHus. [[prkn3HEHHOE U3yUeHUE KIIETOK.
OnexTpoHHas MUKpockonus. [Ipuniun paboTel
TPAHCMHUCCHOHHOIO IEKTPOHHOI'0 MUKpOcKona. M3yuenue
CpPE30B KIIETOK, CKOJIOB IIOBEPXHOCTH, U30JIMPOBAHHBIX
CTPYKTYp ¥ MosieKyJl. CKaHUpYIOIasl 2JIEKTPOHHAs
MHUKPOCKOIIHSI, €€ BO3MOKHOCTU. MeTo bl
aBTOpaauorpaduu, KIETOUHbIX KYJIbTYD,

G depeHIMaTBEHOTO IEHTPUPYTUpOBaHuS,
MMMYHOLUTOXUMUH.

1.3

Mopdonorus
MPOKAPHUOTHYECKON KIIETKH.
CtpykTypHasi Opranu3anus

OcHoOBHBIC CTPYKTYPHBIC KOMIIOHCHTBI IPOKAPUOTUUCCKUX U
OYKapUOTHYCCKUX KIICTOK. Hx CXOJACTBO U pa3jInyduc.
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OnHo- 1 IBymMeMOpaHHBIE
OpraHou bl

DHAOIIA3MATUYECKAs CETh. XapaKTEPUCTHUKA OPraHOu/a,
MECTO €ro JIOKaJu3aluu B KieTke. ['panynspHas
DHJoIMIa3MaTu4YecKas ceTb, MOp(dosioruueckue
XapaKTEPUCTHKH, y4acTHE B CUHTE3€ OENKOB, B HAKOIUICHUH
OENKOBBIX MTPOJYKTOB U UX TPAHCIIOpTE. 3HAYCHUE IS
KJIETKU OEJIKOB, CHHTE3UPYEMBIX B IPAHYJISIPHOM
SHJOIIaA3MAaTUYECKOM PETUKYJIyME. YUacTUE B CHHTE3E
MeMOpaHHBIX KOMIIOHEHTOB KJIeTKH. [ maakast
DHJI01I1a3MaTUYECKAs CETh, CTPOCHUE, JIOKATIU3ALMS B
KJeTKe. TpaHcnopTHbIe GYHKINHU TIaIKOTO PETHKYITyMa.
Cnenunanuszanus IJ1aJIKoro 3H10I1a3MaTHYECKOTIO
pETHKYJyMa B IONEPEYHO-10JIOCATHIX MBIIIEYHBIX KIETKaX,
SMUTEINU KAIIEYHUKA, UHTEPCTUIIMAIBHBIX KIETKaX
HA/IMOYEYHUKA U KJIETKaX reyeHu. Muoroobpasue QyHKIHiA
rimagkoro JIIP B atux kitetkax. Ponb sHpomIazMaTrndeckoit
CETH B U30JISILIUU BEILECTB B KJIeTKe. BakyossipHblil annapat
KJIETOK pacTeHUi, CTpOEHUE, MPOUCXOXKICHHE, (DYHKIUU.
LlenTpanpHas BaKyoJsb, TOHOILIACT, COCTAB BaKyOJSIPHOIO
coka, (pyHKIIUU BaKyoJlei pacTeHUH.

Kommuiekc I'onbaxu, CTpOCHHE U PACIIONIOKEHUE B KIETKAX
pacTeHUl U KUBOTHBIX. YJIbTPACTPYKTypa AUKTUOCOM, LIHC-
1 TpaHC30Hbl. DyHKIIMKM KOMIUIEKCA [ 0NIb/IKA: CUHTE3
MOJIMCaxapu0B, CErperanus, HaKOIJIEHHE U CO3PEBAHNE
CEKPETOPHBIX MPOJTYKTOB, 00pa30BaHUE CEKPETOPHBIX
TpaHyll ¥ BbIBEJIEHUE MX U3 KIIETKU, 00pa30BaHUE JTH30COM,
y4acTUe B IOCTOSIHHOM IpoLiecce OOHOBICHUS
1a3MaTH4eckoil MeMOpaHbl. MapkupoBKa MEMOPaHHOTO
noroka B anmapare ['onbmku. Ponbs koMiuiekca ['onbaxu B
(bopMHPOBaHUH KIETOUYHON 00OJIOUKU paCTEHUH.
JIuzocombl. Mopdosiorust TM30COM, UX XUMHAYECKAst
opranusanus. ['eTeporeHHOCTb JIM30COM B CBSI3H € UX
(yHKIIMOHATIBHOW 0COOEHHOCTRIO. [lepBrUHbIE, BTOpUYHbIE
JIM30COMBI, ayTO(arocoMbl U OCTaTOUHBIE Tebla. OYHKIUU
JIM30COM: y4acTUe B OOMEHE BEIECTB, BO BHYTPUKIETOYHOM
NepeBapUBaHUU B CBSA3H C MPOLIECCaMU H10-, (aro- u
MMHOILIMTO3a, y4acTHE B U30JISAIUH U YIaJI€HUH U3 KIETKU
OTMHPAIOLINX CTPYKTYP, POJIb B ITpOLIEcCaxX JIU3UCA KIETOK.
OO6pa3zoBanue JIM30COM M y4acTHe KoMIUIeKca ['oabku B
3TOM IPOLECCE.

Cdepocombl — MeMOpaHHbIE MMYy3bIPbKH PACTEHUI,
HaKaruiMBarollyue Maca.

[lepokcrcombl — MeMOpaHHbIE CTPYKTYPBI KIETOK
pacTeHUl 1 KUBOTHBIX, HE CBSI3aHHBIEC C BAKYOJSIPHOM
cucTeMol kieTok. OcoO0eHHOCTH CTPOEHHS, CIIOCOOHOCTH K
camoyBoeHuI0. DyHKIMOHATBEHAs 0COOEHHOCTh — y4acTHe
B METa00JIM3ME TTEPEKHUCEH.

Pu6ocombl. CTpoeHue, XuMu4eckas OpraHu3aIus,
pubocomurie PHK u 6enku. Pubocomsr mpo- u 3yKapuoToB.
YcnoBust coopku pudbocom B nurormiazme. [lonucomsl.
PubGocombl, HE cBSI3aHHBIE C MEMOpaHaMHU, UX POJIb B KIIETKE.
Pu6ocoMBbl 1 TOTMCOMBI, TIOKATM30BAHHBIE HA MEMOpaHax
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SHJIOTUIA3MATUYECKOM CeTH, nX QyHKIMH. DyHKIH
pubocoM — OUOCHHTE3 OCIIKOB.

Cucremsl sHeproodecneuenus kietku. [lukn ATO—AJ[D
KaK OCHOBHOW MEXaHU3M OOMEHAa SHEPTUH B KUBBIX
cuctemax. [lorpedienne AT® B nporeccax cuHTE3a,
TPaHCIIOPTa BEUIECTB, OCYIIECTBIEHUN MEXAHUYECKOM
pabotsl u T.1. O6pazoBanue AT® B pe3ynbTare MpoIeccoB
[IMKOJIN3a B THAJIOIIa3Me KJIETOK, AbIXaHUs B
MUTOXOHJIPHSIX, (POTOCHHTE3a B XJIOPOILIACTAX.
MuTtoxouapun. O611ast MOp(}OIOTHS U YIETPACTPYKTYpa.
Mmuoroo6pasue ¢opM MUTOXOHAPUNA, MUTOXOHpUATbHAS
ceTb. | maBHas pyHKIMA MUTOXOHApHI — cuHTe3 ATD B
pe3yiabTaTe MPOLECCOB OKUCIECHUS OPraHNYECKUX
cyoctparoB u pochopunupoBanus AJlD. Pors maTpukca u
MEMOPaHHBIX CTPYKTYpP MUTOXOHJIPUI B 3TUX IMpoLeccax.
[TonsiTre 06 3nexkTpoHHO-TpaHCcOpTHOM Henu u AT®-
CHUHTETa3HOM KoMiuiekce B coctase kpuct. JJHK, PHK,
pubdocombl MUTOXOHApHA. [10TyaBTOHOMHOCTB
MUTOXOHApHI. OOpa3oBaHKe HOBBIX MUTOXOHIPUH.
['unoTe3bl 0 NPOUCXO0XKIEHUU U SBOJIIOLMM MUTOXOHAPUI B
CUCTEME HYKApUOTUUECKOU KIIETKH.

Xnopornactel. O0miast MOpOJIOTHS U YIBTPACTPYKTYpA:
HapyXHasi U BHYTPEHHSI MEMOPaHbI, JaMeIlIbl, THIAKOUIBI,
rpanbl, matpuke, JJHK, PHK, pubocomsl, kpaxmanbHbie
3epHa, MUPEHOU/I, )KUPOBbIe Karuii. OCHOBHAs (PyHKIUA
XJIOpOIU1acTOB — (orocuHTe3. [losyaBTOHOMHOCTB
XJIOPOIUTacTOB. [ umoTe3sl 00 UX MPOUCXOKACHUU.
O0pazoBaHue HOBBIX XJIOPOILIACTOB. XpoMaTo(opshl.
[Inactuae! KiI€TOK pacTeHUi. XIIOPOIIACThI, XPOMOIUIACTHI,
JIeWKOIIACThI, IporuiacTuibl. [Ipeobnananue Toro wim
WHOTO THIIA TUTA"CTU]I B CBSI3U CO CIIeNU(DUKON TKAaHU
pactenus. Mopdosorusi, yieTpacTpykTypa, QyHKLIHH.
B3aumonpespaleHus miacTu,.

OnopHo-aBUTaTeNbHask CUCTEMA KIIETKH.
MukpoduiaMeHTbl, MUKPOTPYOOUKH U TPOMEKYTOUHBIE
¢unamenTsl. OOIIME YePThl CTPOEHUS U QYHKIIUH.
AxtuHoBbIe punamenTsl. CTpoeHue, yuacTue B
00pa30BaHUM CKEJIETHBIX CTPYKTYP U COKPaTUMOI'O
anmnapara KJIeTKH, y4acThe aKTHHOB U MHO3MHOB B 3THX
mpoleccax, yyacTue MUKpO(UIaMEHTOB B ABUKECHUU
opranesi. CtpoeHne Muo(GpuOPUILIBI OTIEPEYHO-
I10JIOCATOTrO MBIIIEYHOTO BOJIOKHA, CXEMa MBILIEUHOTO
COKpAIIIEHHS COTJIACHO MOJEIHN CKOJIB3SIINX HUTEH.
[IpomexyTounbie GpriiaMeHThl,OCOOEHHOCTH OpraHU3aliy.
CrenupuuHOCTH OENIKOB IPOMEKYTOUHBIX (PUIAMEHTOB JUIS
KJIETOK pa3nYHbIX TKaHel. [IpoMexyTounble punaMmeHTs!
— OIOpHAs CUCTEMa KIIETOK KUBOTHBIX. MUKPOTPYOOUKH.
CrtpoeHue, XUMUYeCKUl cocTaB, OenKku TyOyauHbI. LleHTpsI
OpraHHU3aIi MUKPOTPYOOUEK, UX JMHAMUYECKAS
HecTaObUIbHOCTh. DYHKIIMKA MUKPOTPYOOUEK LUTOIIIA3MBI:
cTabmin3anus GOpMbl KIETKH OPHEHTUPOBAHHOE TBMKEHUE
BHYTPHKJIETOYHBIX CTPYKTYp. KiteTounslii IeHTp,
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2.1

Kaerounbiid nukJ. /legenue

Crpykrypa sapa u
XpOMaTuHa

0COOEHHOCTH B PACTUTENIbHBIX U KUBOTHBIX KIIETKAX.
LlenTpuonu, opranusanysi, JoKajlIn3amnus B KJIETKE,
yIBOEHHUE LIEHTPHUOJIEH, ydacTHe B 00pa30BaHUU
LIUTOCKEJETa U3 MUKPOTPYOOUEK B HHTEp(hase U BepeTeHa
JICJICHUS BO BPEMsI MUTO3a U MEHO03a.

BxiroueHust IATOIIA3MBI M BELIECTBA 3a11aca B
PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX. [ JIMKOreH U )KUPOBBIE
KaIUIM B )KUBOTHBIX KJIeTKax. [IepBUYHBIN U BTOPUYHBII
Kpaxmall B PACTUTENbHBIX KJIETKAX, AJICHPOHOBBIE 3€PHA B
CEMEHax BBICIIUX PACTCHUM.

KJIETKH

Snpo uHTEepPa3zHON KIETKH — MECTO XpaHEHHUS
TeHEeTUYECKOM nH(popMaluy, ee yIBOCHU U Hayaja
peanu3zanyn. BzanMocBs3sb siipa u nuromiazmsl. O0mas
MOp(GOJIOTHS s]Ipa HAa CBETOBOM U JIEKTPOHHO-
MHUKPOCKOIMYECKOM YpOBHE. OCHOBHbBIE KOMIIOHEHTHI Spa:
sJiepHas 000J104Ka, JEpHBIA COK, XPOMATHH, SAPBILIKO U
SIIEPHBIN OETKOBBIA MAaTPUKC.

XpoMaTuH — OCHOBHOM (DYHKIIMOHATBLHBIN U CTPYKTYPHBIi
KOMIIOHEHT HHTep(a3zHoro siapa. XpoMaTuH AU Qy3HbIA U
KOH/IEHCUPOBAHHBIN (TJBIOKH, XpPOMOHEMBI, XpPOMOMEPHI,
30Ha IPUCTEHOYHOr0 XpoMaTHHa). XUMHYECKas
opranu3zaius xpomaruna: JJHK (yHukanbHble 1
ITOBTOPSIIOLMECS ITOCJIEI0BATEIbHOCTH — YacThIE U
YMEpEHHbIE TOBTOPHI), 0€I0K (TUCTOHBI U HETMCTOHOBBIE
6enku), PHK. CtpykrypHast opranuzanus XxpoMaTuHa:
HYKJICOCOMBI, HYKJIEOMEpBI, 3JIeMEeHTapHas puopuiLIa
XpOMaTHHa, yIakoBKa (UOPHILT C TOMOIIBI0 HETHCTOHOBBIX
0€eJIKOB, CyNepcnupaIn3anus XpOMaTHHOBBIX (HOPUILIL.
[IpocTpaHcTBeHHas OpUEHTAIMs XpOMaTHHA BHYTPH s171pa,
YIOPSA0YEHHOCTh PACIOJIOKEHNUS, CBA3b C AAEPHOI
000s10uKk0i. @YHKIIMOHAIbHAS aKTUBHOCTh XPOMAaTHHA B
CBsI3M co creneHbto ynakoBku JIHK B Hem. Dyxpomatus u
reTepoXpOMaTUH (KOHCTUTYTUBHBIN U (PaKyIbTaTUBHBIN).
W3MeHeHus CTPYKTYpHOH U (yHKIIMOHATBHON OpraHu3aluu
XPOMATHHA ITPU NOATOTOBKE KIIETOK K JIEJIEHUIO.
XpomocoMbl. Mopdosorust XpoMocoM BO BpEMsI MUTO3a B
npodase, Mmeradase, anadaze u renodaze. Dopma, pazmepsl,
KOJIM4ecTBO XpoMocoM. Kapuorun. /[unnonassiii u
raruIouIHbIN Habop XpoMocoM. ['oMosiornvHbIe
XxpoMocoMbl. CTpoeHHEe XpOMOCOM BO BpeMs MeTa(asbl:
XpoMmaTHaa, TUIoTe3a 00 OJHOHUTYATON OpraHU3aluu
XpOMaTH/Ibl, IEHTPOMEPA, KHHETOXOP, TEJIOMEPHBIE PAlOHBI.
CTpyKTypHBII ITEPEXO] XPOMOCOMAa-XPOMATHH B CBSI3H C
¢azamu Ki1eTOYHOrO 1HKIa. OCOOEHHOCTH PeTTUKAIIH
JAHK B cocraBe xpoMaTuHa.

S npsimko. Mopdosiorus siapbIIIKa B CBA3H €
(YHKIIMOHATBHOW aKTUBHOCTBIO KJIETKU. XUMHUYECKUN
coctaB: /IHK, pubocomusie PHK, Oenok. YabTpactpykrypa
(puOpMIApHBIN U TPaHYIISIPHBIN KOMIIOHEHT,
(GuOPMILISPHBIN LIEHTpP, KOHIEHCUPOBAHHBIA XpPOMAaTHH,
MaTpukc). O6pazoBaHue SAPHINIKA HA XPOMOCOMaX.
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PubGocomubie reHbl, 0COOCHHOCTH OpraHu3aIuu 1
¢bynkunonuposanus. Jlokanuzanus puOOCOMHBIX T€HOB Ha
xpomocomax. [Iporecc TpaHCKpUMIIMK U CO3PEBAHUS
pudocomuoii PHK. ®opmupoBanue cyobenuHul pudbocoM 1
UX BBIXOJI B IIUTOILIA3MYy.

Snepnas 00004Ka, HAPY)KHASL U BHYTPEHHISI MEMOpaHHI,
MEePUHYKJICApPHOE MPOCTPAHCTBO, KOMILIEKC I10P.
OyHKIIMOHAIbHAS aKTUBHOCTH s/IepHON 0007104KH. OOMEH
BEIIECTB MEXKY SJIPOM U LUTOILIa3MOM. CBA3b sAIepHOM
000JIOYKHM C XPOMAaTUHOM M MEMOpPaHHBIMH CTPYKTYPaMu
LUTOIIa3MBbI. SlnepHas 0007049Ka BO BpeMs JEJICHUS KIETKU.
SnepHbIi COK — KapHoIuIa3Ma — BHYTPEHHSA cpefa sapa.
SnepHblil OEIKOBBIM MAaTPUKC — QUOPHILISAPHBIA OSITKOBBII
Kapkac sapa. Ero posib B mpocTpaHCTBEHHON OpUEHTAIMU U
opranusaniy QyHKIHOHAIBHON aKTUBHOCTH XPOMATHHA.

2.2

3.1

3.2

3.3

4.1

Knerounsnit nukia. Murtos.
Meiio3. AMUTO3

nuTeINAIbHBIE TKAHU
Tkanb. [IpuHIMTIBI
OpraHu3aluu

DnureanaibHble TKAHHU.
OIHOCIOWHBIN YIUTETNN

OnurenuaibHbIE TKAHH.
MHOTOCIIONHBINA DIIUTEIINI.
Kenesucteii driurenuit

MWuTO03 — OCHOBHOM THII JIEIEHUS KJIETOK 3YKapHOT, €T0
Ouonoruueckuit cMpici. da3pl MUTO3a, UX XapAKTEPUCTHKA
U IIPOJIOJKUTENBHOCTD. MI3MeHeHne Mop(osioruu KIeTku Bo
BpEMs1 MUTO3a, U3MEHEHUS AIEPHBIX CTPYKTYP,
(bopMHpOBaHHE MUTOTHYECKOI'O anrapara, U3MEHEHUs
LATOIUIA3MBI, €€ OpraHeil. MexaHu3m ABUKEHUS
MHUTOTHYECKUX XpOMOCOM. [{uToknHE3, €ro 0COGEHHOCTH B
KJIETKaX pacTEHUH U KUBOTHBIX. Meito3. Ero
Ouosiornyeckoe 3HaueHue. OTanuue Meio3a OT MUTO3a
Ocobennoctu nporecca. [lepBoe u Bropoe fenenue Meiosa.
®a3pl Mel03a, UX XapakrepucTuka. Konbroramnus
TOMOJIOTHYHBIX XPOMOCOM, CHHAIITOHEMHBIN KOMILIEKC, Z-
JIHK, kpoccuHroBep u €ro poJib B MHAUBUAYAIbHOMN
M3MEHYMBOCTH OpraHU3Ma. X1a3Mbl, UX IPOUCXOKICHUE.

I'ucronorus kak Hayka. MeTO1bl TUCTOJIOTUYECKUX
HCCIIEIOBAHUM.

OO01re MpUHIMITBI OpTraHU3aINK TKaHel. Pereneparus
TKaHEH.

Mopdonoruueckas u GyHKIMOHATbHAS KIaCCU(PUKAIIHIS
TKaHeH.

O6mras xapakrepuctuka snutenueB. [IpuHIUIbI
Mop(ohyHKITMOHATEHOM OpraHU3alluy AUTETHATEHOTO
mwacta. Perenepanus snurenus.

Mopdonorudeckas kiaccuuKanus SMUTETUEB.
Kenesuctsiii snutenuii. CEKpeTOPHBIN HUKIT KEIE3UCTHIX
kietok. Kimaccudukanms xenes.

CoenunnrenbHble TKAHU. Mbleynble TKAaHU. HepBHBbIE TKAHKU

KpoBs u mumdoa.
KpoBeTBOpHBIE TKAaHU

Kposs u mumpa. 1x cocras, pynkuuu. [lnazma n
(OopMeHHBIE AJIEMEHTHI KPOBH U JTUM(BI.
KposeTrBopenue (remoron3, reMouTono33). Oomas
XapakTepucTuka. KpoBeTBOpHBIE OpraHbl: KpacHbIN
KOCTHBIM MO3T, TUM(pATHIECKUE Y3IIbI H CEIIe3CHKA.
Pa3BuTHE KJIETOK MUEIOHIHOTO U TUM(POUTHOTO PSIOB.

4.2

Co0OcTBEHHO
COCINHUTCIBbHBIC TKAHU U
TKAHU CO CHELUAIbHBIMU

Co0OcTBeHHO coequHuTelbHas Tkanb. O01actu
pacripocTpaHeHus, PAa3HOBUIHOCTH, PYHKIIHH, Pa3BUTHE.
MopdodyHKIIMOHATBHAS XapaKTEPUCTUKA U
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CBOMCTBaMU

MPOUCXO0XKACHUE PHIXJION COEAUHUTEIIBHON TKaHH.
KiteTouHble OCHOBBI aJUIEPIrMUECKOM M BOCHIAIUTEIBHOM
peaKkuuid.

CoenMHATEIHHBIC TKAHU CO CICIIM(PUISCKIMH CBOHCTBAMH.
PeruxynsapHas TkaHb ee ctpoeHue u GpyHKuuu. JKuposas
TKaHb, €€ Pa3HOBUIHOCTH, CTPYKTypa U QyHKITHS.
OO6pa3oBaHNe KUPOBBIX KIETOK.

4.3

CkeJeTHBIE TKAHHU

XpsmieBast Tkanb. MopdodyHKIIMOHATEHAS OPTaHU3aIHs U
knaccudukanus xpsmeBoid TkaHu. CTpoeHne CyCTaBHOTO
xpsia. Perenepanus, ructorenes U BO3pacTHbIE U3MEHEHUS
XPALIEBOU TKaHU.

Koctnas Tkanb. OCOOEHHOCTH CTPYKTYPHO-
(GYHKIMOHATBLHON OpraHU3aliy MEKKIETOYHOTO BEIIECTBA
pa3IUYHbIX BUJIOB KOcTU. CTpOEHHUE MIIAaCTUHYATON KOCTH
Kak oprana. Pe3opOrus koctHo# TkaHu. [Ipsmoii u
HEMpPsIMOU OCTEOTEHE3.

4.4

4.5

MplieuHbBIe TKaHU

HepBHbie TKann

Knaccudukanus u mophodyHKIHOHATBHAS XapaKTePUCTUKA
MBILIEYHON TKaHHU.

Mopdonoruueckas opraHu3aius NomnepeuyHo-moa0caTon
MBIIIEYHON TKaHU. MEXaHN3M MBIILIEYHOIO COKPAILICHHUS.
CrpoeHnue MbIlILbI Kak oprada. ['uctorenes nomnepeyHo-
I10JIOCATOM MBIIIIIBIL.

I'magkas mpiednas Tkanb. OCOOEHHOCTH CTPOSHUS U
(YHKIIMOHUPOBAHUS T IKON MBIIICYHONW TKAHH.
['ucrorenes rinaakoil MpIIIEYHOW TKaHHU.

CeppeuHnas MbllIeUHasi TKaHb TO3BOHOYHBIX )KUBOTHBIX.
Crpoenue cepieuyHoil Mbllbl. Buasl kKapInoMULEeToB, UX
opranuzanys u QyHKINH.

MopdodyHKIIMOHATBHAS XapaKTePUCTUKA HEPBHOM TKaHHU.
OTpOCTKN HEPBHBIX KJIETOK: IEHIPUTHI U akcOHBIL. CTpoeHne
MSIKOTHBIX ¥ 0€3MSIKOTHBIX HEPBHBIX BOJIOKOH, UX
(yHKIMOHATIBHBIE OCOOCHHOCTH.

CtpykTypa ¥ MEXaHU3MbI (PYHKITUU XUMHUYECKUX U
INEKTPUYECKUX CUHAIICOB.

Heiipornus, ee Buapl, crpoenue U gyHkuuu. Hepsabie
okoHuaHus. VIX Bubl U pacnpoctpanenue. AQpdpepeHTHble
HEpBHBIC OKOHYAHUS, BU/IBI, CTPYKTYpa, QYHKIIUS.
Jerenepanus u pereHepanus HEpBHOM TKaHU. BinusiHue
TOKCUYECKHMX BELIECTB, aJIKOT0JIs1, HHKOTMHA, HAPKOTUKOB Ha
MOPGODYHKITMOHATBHYIO OpTraHU3AIMI0 HEPBHOM TKaHHU.
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