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npaKTI/I‘-IeCKVIe 3aHATUA N KOJIJTOKBUYMbI

No Tema Dopma
n/n KOHMpPOJs

1. KileTouHbIil ypOBEHb OpraHu3alMu KUBBIX cucTeM. | Ompoc
CrpoeHune 3yKapuOTHYECKOM KJIETKU

2. Oco0OEHHOCTH CTPOECHUSI PACTUTEIBHOW M TpokapuoTu- | Korrp. pabora mo
YECKOM KIIETOK teme «Ctpoenue

KJICTKU

3. TkaHeBOM ypOBEHb OPTraHM3aLMM JKHUBBIX CHCTEM. Omu- | Onpoc
TeIUaJIbHbIE TKAHU OpraHu3Ma

4. OcoO€HHOCTH CTPOEHHs >KMBOTHBIX TKaHeW (coeauHu- | Ompoc
TeJbHAas, MbIIIIEYHAs! U HEPBHAsI TKAHU)

5. TKaHM paCTUTENBHOTO OpraHu3Ma Onpoc

6. CylHOCTh XU3HU. YPOBHM OpraHM3allMd KUBOW mate-
puu. buonorunueckue wmeszocucrembl. OpraHu3MEHHbBIH
YPOBEHb OPraHHU3aLUU KUBOTO

7. KosuiokBuym 1. CYIIHOCTD KU3HU. YPOBHHU OPTraHU3ALMHU )KUBBIX CHCTEM

8. CrpoeHne HYKJIEMHOBBIX KHCJIOT. DyHKIMHM HaciaencT- | Ompoc
BEHHOI'0 Marepuasa

9. Opranuzanus TeHETUYECKOr0 MaTepuana y npokapuota | Ompoc
Y DyKapuoTa

10. | Pa3mHOXeHME Ha KJIETOYHOM ypoBHE . Murto3 Onpoc

11. | Pa3amHoxeHue Ha KJIeToYHOM ypoBHe II. Melio3 Onpoc

12. | I'amerorenes y ;xMBOTHBIX U pacTeHuil. L{ukibl pazsutusa | Onpoc
OpPraHU3MOB

13. | KonsokBuym 2. XpaHeHHe M NepeAadya HacJeJICTBeHHOH HHpopmanuu
(110 KOHTPOJIbHBIM BONIPOCAM K 3aHATHSIM)

14. | buoJsiorust UHAMBUAYaJIbLHOTO pa3BUTHs | Onpoc

15. | buonorus naauBuayanbHoro pazputus I1 Onpoc

16. | buonorua wnauBuayanbHoro paszputusa III. I'enetuue- | CeMunap
CKHME 3aKOHOMEPHOCTH Pa3BUTHS

17. | KonjokBuyM 3. 3aKOHOMEPHOCTH OHTOr€eHe3a

18. | 3akoHOMEpHOCTH (hUIIOTEHE3A Cemunap




3aHAaTue 1

Knemounwtit yposenv opzanuzayuu Hcuswvix cucHem.
Cmpoenue IyKapuomuyeckoil Kiemku

Konmponvnwvie sonpocul

1. DTanel pa3BuUTUA KIETOYHON Teopuu. OCHOBHBIE MOJO0KEHUS KJIETOUHOU TEO-
puHu.

2. 3Ha4YeHUE KJIETOYHON TEOPHUH.

3. XuMHUYECKHI cOCTaB U (PU3UIECKOE COCTOSHUE ITUTOTIA3MBI.

4. CtpoeHue KIETKH MO/ JIEKTPOHHBIM MUKPOCKOIIOM.

5. buonornyeckue MeMOpaHbl U MUKPOTPYOOUKH KaK CTPYKTYPHBIC €IUHUIIBI
KJIETOYHBIX OPraHOUJIOB.

6. Ctpoenue 1 pyHKIMU MEMOpaH.

7. SAnapo. Ctpoenue sapa untepdazHoi U aesuencs KISTKH.

8. Ctpoenre u (pyHKuIUM MeMOpaHHBIX (PHAOIUIa3MAaTUYECKasi CETh, almapar
['onbmkKu, MUTOXOHIPHUH, JTU30COMBI, IIACTUIBI) U HEMEMOPAHHBIX (SIPBILIKO, PHU-
00COMBI, KJIETOUHBIN LIEHTP, MUKPOTPYOOUKH, MUKPO(DUIAMEHThI) OPraHOMUIOB KJIET-
KH.

PabGora 1. O0mas mopdgoJiorusi KJIeTKH (MOCTOSHHBIN Ipenapar, NeYeHb aK-
COJIOTJISI, OKpacKa - FeMaTOKCUIIMH-3031H, YB. X 40)

PaccmoTpute npenapat npu Manom yBenuueHuu mukpockomna (x 10). Haitgure
30HY C KPYIHBIMA MHOT'OYT'OJBHBIMHU KieTKaMmH. KieTku A0KHBI ObITh HE MOBPEXK-
neHbl. PaccMoTpuTte 3TOT yyacTok npu Oosapuiem yBenudeHuu (x 40). 3apucyiite He-
CKOJIBKO KJIETOK, 0003Ha4YbTe SO, SAPBINIKO, [UTOIUIA3MY, IUTOIUIA3MaTHUECKYIO
MeMOpaHy.

Padora 2. ’KuBoTHasi KJeTka (IIOCTOSHHBIA Npenapar, SUIEKIeTKa KOILKH,
OKpacka - reMaTOKCHJIMH-3031H, YB. X 40)

[Tonp3ysch ManbiM YBEJIMYEHHEM MHUKPOCKONA, PAaCCMOTPUTE BECH Ipemnapar.
Cpenu TkaHel sIMYHKUKA B MOJOCTIX ((POUIMKyIax) HaXOAATCS KPYIHbIE STHIIEKIICTKH.
[TocTaBbTe OJIHY U3 HUX B LIEHTP MOJIs 3pEHUs, MIEPEBEIUTE MUKPOCKOI Ha OOJIbIIOE
yBenuueHue (x 40). PaccmoTpuTe OKpyrioe mpo3payHoe siApoO CO CTyCTKaMHU Xpoma-
TUHA, SIPKOE SJIPBIIIKO, MPOTOIUIa3My, OOraTyl0 MUTATEIbHBIM MAaTEPHAIIOM - JKEJT-
KOM, LUTOIJIa3MaTHYeCKyt0 MeMOpany. 3apucyiite kietky. O003HaubTe Ha PUCYHKE
A71p0, XPOMATHH, SACPHYI0 OOOJIOYKY M LMTOIUIA3MY, LUTOIUIA3MAaTUYECKYIO MEM-
Opany.

Pa6Gora 3. IIlurMeHTHbIE BKJIOYEHHUS KJETOK (MOCTOSHHBIM Ipemnapar, Mesa-
HOIIUTHI KOXKU T'OJIOBACTUKA, HEOKPAIIICHHBIN Mpemnapar, yB. X 40)

[Tpn masnom yBenuueHun MuKpockona (x 10) HaiiiuTe KIETKH OTpPOCTYATOM
(3Be314aToil) (opMbI, B T€J€ KOTOPHIX BUAHA KOPUUHEBAsl 3€pHUCTOCTb. [Ipu Oonb-
meM yBenudeHuu (x 40) paccMOTpuTe OJHY KJIETKY, OOpaTUTe BHUMaHUE Ha KOpUY-
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HEBbIC 3€PHBIIIKU (BKJIIOYEHUsI) MUTMEHTA MEJIaHWHA B LUTOIUIa3Me KJIETOK. SAnpo
pacrionaraeTcsi B LEHTPE, Ha 3TOM Y4YacTKE 3€pPEH NHUIMEeHTa Majo. fnpo cBetioe
(HeokparieHHoe). 3apucyiTe OJHY KJIETKY, 0003HAubTE IIUTOILIa3My, 3€pHa MUTMEH-
Ta, [IUTOIJIA3MATHYECKYI0 MEMOpaHy, SAPO.

Padora 4. PecHuukM KJIeTOK 3muTeus (IOCTOSHHBIN Mpenapar, Mepuaresb-
HBIM SMUTETUN KUIIEYHUKA 0€33y0KH, OKpacKa - )KeJIe3HbI FTeMaTOKCUIIUH, YB. X 40)

[Ipn Masiom yBEeIMYEHUN HAMIWTE Kpaul mpenapara, UMEIOIIUN BU TOHKOHU I0-
JIOCBI, COCTOSIILIEA M3 BBICOKMX LWJIMHAPUYECKUX KIIETOK, OKPAIIEHHBIX B CEPbIN
nBer. PaccMoTpute ero moj O0dbIIMM yBeJlWYeHUEM. BUIHO, YTO snUTENUATbHBIC
KJIETKH pacroJiaraloTcs Ha 0azaibHON MeMOpaHe B oJiuH psij. VX anukanbHbIE KOHITBI
IIOKPBITBI TECHO PACIOJIOKCHHBIMU TOHYAWIIMMU peCHUYKamu. Kaxnas pecHHuUka
IIPOHUKAET BHYTPb KJIETKH, YKpEIUieTcs B ee murorviazMme. bmmke k 6a3zampbHOMY
KOHILY KJIETOK PacnoJIararoTCsl OBAJIBHBIE AIpa C 3€PHUCTBIM XPOMATUHOM U SIAPBINI-
Kamu. 3apucyite dacth nuTenus. O0o3HaubTe 0a3aibHYI0 MeMOpaHy, KIETKH, pPec-
HUYKH, SJIPO, AAPBIIIKO, IUTOILIA3MY.

3aHATHe 2

Ocobennocmu cmpoenus pacmumenbHou
U NPOKAPUOMUYECKOU K/1eMOK

Koumponvnuie sonpocut

1. OcobeHHOCTH CTPOCHHUSI KIIETOK MPOKAPUOTA.

2. CTpoeHHE paCTUTEIBHOMN KIIETKH.

3. Ctpoenue u HyHKIMH OPTaHOWIOB, XapaKTEPHBIX JUISI PACTUTEIIBHBIX KIETOK
(T1acTuabl, BaKyOJIn).

4. KitetouHasi CTE€HKA, CTPOCHUE, 3HAUECHUE JIJISI KIIETKHU.

PaGora 1. M3yuyure M 3apucyiiTe cXemMy CTPOCHUSI NPOKAPHOTHYECKOH
KJIETKH.

Pabora 2. ’KuBasi pacTuTe/ibHasi KJeTKa (BPEMEHHBIN Ipenapar KO>KULbI JTy-
Ka, OKpaCK1 — METUJICHOBAsI CUHb, YB. X 40)

Belaenure TOHKYIO IUNIEHOYKY C BHYTPEHHEH OBEPXHOCTH JIYKOBOW YEIlyH, UC-
10JIb3Ysl ITpenapoBabHble Uiibl. [loMecTuTe ee Ha MpeaMETHOE CTEKIIO B KaILJIO BO-
Ibl, pacrpaBbTe. CBEpXy HAHECHUTE JIBE KAl METHJIEHOBON CHUHHU, HAKpOWTE IIO-
KPOBHBIM CTEKJIOM: JUISI 3TOrO BO3BMHUTE OCTOPOXHO IIOKPOBHOE CTEKJIO H
IPUKOCHUTECH €r0 PeOPOM K Kparo Karllk BOJIbI TaK, 4TOOBI BOJIa pacTeKIach Mo peod-
py. 3aTeM MEJUIEHHO OITyCTUTE MOKPOBHOE CTEKIIO (CIeaANnTE, 9YTOOBI HEe 00pa30BajiCh
nmy3bIpbKU BO3AyXxa). PaccmoTrpute Bech mpenapar. OOpature BHUMaHUE HA HATU4HE
apredakroB. Paccmorpute kietku npu OonbiioM yeenumdeHuu (x 40). 3apucyiire.
O0603HaubTe LEIITIOJIO3HYI0 000J0UKY, IUTOIJIA3MAaTHYECKYI0 MeMOpaHy, [IUTOILIa3-
MY, BaKyOJIH, SIAPO, SAPBIIIKH.

Tabmumna 1



XapaKTeprle INPU3HAKHA PACTUTEC/IBHBLIX H )KHBOTHBIX KJICTOK

Ilpuznax Pacmenus Kusommnuie
[ToABMKHOCTB KJIETOK - +
1. [Mutanue dotoTpodHOE rerepoTpodHoe
2. doTtocuHTE3 + (B xJTopormacTax) -
3. 3anacaemMoe BEIIECTBO Kpaxmani TJIMKOTEH
4. Jenenune MIEPEropoIKON MEPELIHYPOBKOM
5. Krerounslii neHTp (LeHTpHOIN) - +
6. Bakyonn + -
7. [Inactuabl + -
8. O6omouka + (C 1EIUTI0I0301) -
Tabmura 2
XapaKTepHme NMPU3HAKHA MPOKAPUOTHICCKUX U IYKAPUHOTHYECCKHUX KJIECTOK
Ipusnax IIpokapuomeul Ddykapuombi
1. Pa3mep knetku 0,5-5 MKM O05b1yHO 10 40 KM
2. [Ina3maTuueckas + +
MeMOpaHa
3. SAnepnas memOpana - +
4. MuToXOHIpUU - +
5. DHIoIIasMaTnyeckas | - +
CETh
6. Anmnapar ['onbmku - +
7. Pubocombl + (menkue, 10 70 S) + (80 S u xkpymnHee)
8. Kinerounas crenka CocTOoUT M3 aMHUHOKHUCIOT U |+ (OCHOBHOH KOMIIOHEHT y pac-
MOJINCaXapu0B M MYypPaMOBOH | TEHHUH — IEJUII0JI03a, Y TPUOOB —
KHUCJIOTBI XUTHH)
9. Kancyna Ecnu nmeercs, To coctourt us | -
MYKOIOJIMCAXapU 0B
10. | Bakyonu - + (y pacTeHuii)
11. | JIusocombr - +
12. | I'enernyeckuit mare- | Ogunounas konsuesas JJHK, | Heckosnbko JHMHEHHBIX XpOMoO-
puan yuctas JJHK com, coctosT u3 JIHK u Oenka
Buytpu sapa HaxoguTcs sA-
PBILIKO
13. | @orocunrernyeckuii | XnoporactoB HeT. doTocuH- | POTOCUHTE3 MPOUCXOIUT Yy pac-
anmapar Te3 Ha MeMmMOpaHaX, HE MMeEIO- | TEHUH B XJIOpOIUIacTax, Cojaep-
IMX CHEIU(PUIECKON YIAKOB- | XKallUX CHEIHalbHbIE MeMOpa-
KU HbI, KOTOPBIE YJIO)KEHBI B TPaHbl
14. | Krytuku [Ipocteie, MukpoTpyOouku oT- | ClOKHBIE, CTPYKTypa MHKpO-
cytctBytoT, 20 HM. Haxogsres | Tpybouek 9+2, 200 um. Oxkpy-
BHE KJIETKU KEHBbl IUIA3MATUYECKOM MeM-
OpaHoit
15. | ®@ukcanus azoTa + (Y HEKOTOPBIX BUOB) -
16. | leneHue KieTku POCTOE MHUTO30M, C OOpa3oBaHHEM Be-

peTeHa JeICHuUs




Pabora 3. /IBMiKeHHe XJIOPOIJIACTOB (BPEMEHHBIM Ipenapar JHUCTa 3IIOAEH,
HEOKpalleHHbIH, YB. X 40)

IIpuroroBbTe BpeMEHHBIM MUKpolpenapar. st 3TOro INOMECTUTE MMUHLIETOM
JIUCT BOJHOTO PACTEHHUs AJOJEHU B KaIUll0 BOJAbl. HakpolTe MOKPOBHBIM CTEKJIOM.
Cnenure 3a TeM, 4TOObI HE OOPA30BAIUCH ITy3bIPbKU BO3/yXa. M3MIlIeKk BOABI MOX-
HO yOpaTh QpuibTpoBalibHOM OyMmaroil. PaccMoTpuTe mpenapaT nmpu HEOONIbIIOM yBe-
nuuenuu (x 10). Haiinure BBITAHYTHIE KIETKH, PACIIOIOKEHHBIE B CPEIHEN KUIIKE Yy
ocHOBaHus Jucta. PaccMoTpute kietku npu OosbiieM yBenuueHuu (x 40). Bo Bcex
KJIETKaX BUJAHBI XJIoporiacTel. [Ipu HaOII0A€HMHM MOXKHO 3aMETUTh UX TIepEMEIICHHE
BJIOJIb CTEHOK KIJIETKH, CJIEJOBATEIIbHO, B KIJIETKE IPOUCXOAUT U JABUKECHHUE LUTO-
1a3Mbl. B IeHTpe KJIETKH HaXOJUTCS BaKyoOJlb. 3apUCYHTE HECKOJIBKO KJIIETOK, 000-
3HAYbTE KJIETOYHYI0 CTEHKY, LUTOIUIA3MYy, XJIOPOIUIACTBI, OTMETHTE CTPEIKOW Ha-
IIPaBJICHNE UX JBUKCHMUS.

3aHAaTue 3

Tkaneeoii yposeHv 0p2anu3auuu Hcugblx CUCHIEM.
DnumenuanvHvle MKAHU OP2AHUMA

Koumponvnwvie 6onpocwi

1. Tkanb. OnpeneneHrue TKaHu.

2. Tunbl TKaHEH )KMBOTHOTO OpPTraHU3Ma.

3. DnurenuanpHas TKaHb. OCOOCHHOCTH CTpOEHUs. THIBI AUTENHAIBHBIX TKa-
HEW.

Pa6ora 1. OgHocC/I0MHBII HU3KMHA NMPU3MATHYECKHH IMUTEJIUI MOYEUHbIX
KaHaJbIeB (OKpacka — FreMaTOKCHWIMH-203UH, YB. X 40)

IIpn ManoM yBEeJIMYEHUHM PACCMOTPUTE IIperapar, HaWIUTe y4acTOK, II€ XOpo-
110 BUJHO IPOCBETHI ITIOYEYHBIX KaHAIbLEB. PaccMOTpUTE OIHOCIOWHBIN SIUTEINN
KAHAJIBLICB.

[Tpu GonBIIOM yBEIMYEHUH PACCMOTPUTE KyOUUECKUE KIETKH, JIEKAIUE B OJUH
cii0il Ha Oa3anbHOM MeMmOpaHe. AINUKajabHAas 4acTh KJIETKU HAaIpaBjieHa B IOJOCTb
KaHaibla. [lo neHTpy B KJIETKE PacloyioKeHO OONbIIoe KPYyrioe sSApo. 3apucyure
OJIMH M3 CPE30B MOUYEYHBIX KaHa/blieB. O003HAUBTE MO3rOBOE BELIECTBO MOYKH, Oa-
3aJbHYI0 MeMOpaHy, KJIETKH 3MUTENHsI, LUTOIIa3MYy, SJIpO, IPOCBET KaHAJIbLIA.

Pabora 2. IlepexoaHbiii 3nMTEJHH (CTEHKHM MOYeBOr0 My3bIpsi) (OKpacka —
reMaTOKCHJIMH-303UH, YB. X 40)

[Tpn ManoMm yBelWYeHUM YyOEIHUTECh, YTO AMUTEIMA BBICTHIAET BHYTPEHHIOKO
MOBEPXHOCTh CTEHKH MOYEBOTO Iy3bIps. BribepuTe yuacTok, re SMUTeInil pacipas-
JIEH, JIE)KUT POBHO.

[Tpu 60JBIIOM YBETUYEHUH PACCMOTPUTE Oa3aibHBIA CIOHM 3NUTENNs, 00paTUB
BHUMaHHE Ha (OpMy, pa3Mephl U B3aUMOPACIIONOKEHUE COCTABIISIIONINX €r0 KIETOK
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Y ITOBEPXHOCTHBIN CJION ¢ KPYITHBIMU ITOKPOBHBIMH KJIETKAMH T'PYLIEBUIHON (POPMBI.
3apucyiite 1 0003HaUbTe 0a3adbHBIN CIOW KJIETOK, MMOKPOBHBIC (KPOIOIINE) KICTKH,
0a3ajabHyI0 MEMOpaHy.

PaGora 3. MHOroc/joMHbIA IJIOCKHI OpPOrOBEeBAIOLIUI JMUTEJIUN KOKHU
naJjbia (oOKpacka — reMaTOKCHJIMH-3031H, YB. X 10)

[Ipn MamoM yBEIWYEHHUHM BUIHO, YTO SIUTEIUA TPAHUYUT C COCIUHUTEIIBHOU
TKaHbIO, TPAHUIIA 3Ta HEPOBHAS. XOPOILIO BUIHBI TPU CJIOS SIIUTEIIUS:

1) pOCTKOBBIN — HECKOJIBKO CJIOEB, PA3TMYAIOIIUXCS [0 CTPOSHUIO KIIETOK,

2) OnecTsAuMi — TOHKHUHM, KaXyIIMICS TOMOT€HHBIM CJION, KJIETKH HEepa3Iudu-
MBI.

3) poroBoii — MOBEPXHOCTHBIN, HANOOJIEE TOJICTHIN CJIOW, COCTOUT M3 MEPTBBIX
OpPOr'OBEBIINX KJIETOK B BUJIE INIOCKUX YELIYEK.

[Ipn manoMm yBelIMYEHUH HAMETHTE IUIAH PHUCYHKA, COOIIOAAas COOTHOIICHHE
TONIIMHEI ciioeB. [Ipu OoNbIIOM yBEIMYEHUH PACCMOTPHUTE KIETKU U 3apUCYHTE UX.
O003HaubTE COENMHUTENIBHYIO TKaHb, 0a3albHYI0 MeMOpaHy, CJIOU KJIETOK, LUTO-
J1a3My U SIpo JIFOOOM KIIETKH.

3aHATHe 4

Ocobennocmu cmpoenus HcueomHvIX MKaAHeu
(coeOunumenvHan, MoluleuHaA:A U HEPEHAA MKAHU)

Koumponvnuie 6onpocut

1. CoequnurensHas Tkanb. [Ipunnuns! ctpoenus. Knaccupukanus.
2. OcOOEHHOCTH CTPOCHHUS MBIIIIEUHOU TKaHU. THUIIBIL.

3. HepBnas Tkanb. HelipoH, CTpO€HME, TUIIBI.

Pa6ora 1. 'maaunoBbIi Xpsu (cpe3 pedpa Kpoauka) (OKpacka — reMaToOKCH-
JUH-303MH, YB. X 40)

IIpn manom yBeIMYEHUM HAWAUTE TKaHb Xpsua. PaccMorpure ero crpoesue,
oOparute BHUMaHUE HAa U3MEHEHHE (POPMBI, MTOJIOKEHUS U KOJIMYECTBA KJIETOK B Ha-
IPaBJIEHUU OT MOBEPXHOCTU B IIYOMHY XpsIla, a TAK)KE€ HA OTTEHKH OKpPAacKU MeExX-
KJIETOYHOT'O ITpocTpaHcTBa. Haliqure HaaXpAIHUIYY, pACCMOTPUTE.

[Tpu OonbLIOM YBENTWYEHHM H3YyUUTE W 3apUCYHTE€ HECKOJBKO KIETOK Xpslia
(XOHJIPOLIUTHI), PACcIONOKEHHBIX TpynnaMu. O003HAUbTE SIPO, LIUTOILIA3MY, JaKyHY
(MOJIOCTh, B KOTOPOW PACIOJIOAKEHA KJIETKAa), OCHOBHOE BEILIECTBO Xpslla (MExXKJe-
TOYHOE BEIIIECTBO).

Padora 2. Kocth B monepeynoM paspese (0epuoBasi KOCTh YeJIOBeKa) (OKpa-
CKa — THOHUH-ITUKPUHOBASI KUCJIO0TA, yB. X 10)

PaccmoTpute npenapar: XOpomo BHIHBI CPE3BI OCTEOHOB U PACIIOJIArarOIIAECcs
MEXJy HUMHU BCTaBOYHBIE IJIACTUHKU. M3yunTe cTpoeHHne octeoHa: oOpaTUTE BHH-
MaHHE Ha KaHaJl, B KOTOPOM MPOXOJUT COCy]. BOKpyr KaHana KOHIIEHTPUYECKH pac-
IIOJIATar0TCSl KOCTHBIE IJIACTUHKU. MeX1y HUMU BUIHBI KOCTHBIE MOJIOCTH, B KOTO-
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PBIX HaXOJSATCA OCTEOUUTHI (KOCTHBIE KJIeTKH). OT HUX NEPHEHAUKYISIPHO KOCTHBIM
IUTACTHHKAM OTXOMAST TOHKHE BETBSIIUECS KOCTHBIC KaHAIBIIBI, 00CCIICUMBAOIIINEC
0OMEH BEIIECTB KJIETOK KOCTU. 3apUCYWTE y4aCTOK KOCTHOM TKaHU U 0003HAYBTE OC-
TEOH, KaHaJl OCTEOHA C COCYJIOM, KOCTHbIE TUIACTUHKH, KOCTHBIC TIOJIOCTH U KOCTHBIC
KaHaJIbIIbI.

Pa6ora 3. [lonepeuno-nojiocarasi MblllledHasi TKaHb (cpe3 A3bIKA) (OKpacka
— KEJIe3HBI TeMaTOKCHIIHNH, YB. X 40)

[Ipyn MajioM yBEJIMYEHUM HAWIUTE MPOJOJIBHBIE U MOIMEPEYHBIE CPE3Bl MbIILIEY-
HBIX BOJIOKOH. [Ipu OONbIIOM yBETWYEHUH U3YYUTE CTPOEHHE BOJOKOH, OOpaTHUTe
BHHMAaHUE HA HAJIMYKE TONEPEYHON HCUEPUEHHOCTH. MBbIIIEUHbIE BOJIOKHA COJIEPHKAT
OOJIBIIIOE KOJIMYECTBO SJEP, OHU PACIIONIOKEHBI 10 nepudepun BojokHa. Kaxkmoe Bo-
JIOKHO OKPY’KE€HO MPOCIOWKAMU PBIXJION COEIMHUTEIBHON TKaHHU C COCYJaMu. 3apu-
CyHWTe TIPOJIOJIBHBIN pa3pe3 BOJOKHA, 0003HAYLTE MBIIICYHBIC BOJIOKHA, Spa, CAPKO-
JIEMMY, CapKOILJIa3My, MOMEPEUHYIO0 HCUEPUYEHHOCTb.

Pa6ora 4. HeiipounTsl (okpacka — cepeOpenue no Kaxainro, yB. x 10)

Ha mpenapaTte HEBOOPYKEHHBIM TJ1a30M BHUIHO B IEHTpe B ¢opme 0abouku
TEMHYI0 30Hy — CE€poe BellecTBO Mo3ra. B cepom BellecTBe nIpu MajoM yBEIUYEHUH
XOpOIIO BUJIHBI KPYMHBIC 3BE3/1UaThIC WJIU YIJIOBAThI€ KJIETKU C OTPOCTKAMH, OKpa-
IIICHHBIE B OYpBIN WKW TEMHO-CEpPbIH LBET. DTO HelpouuThl (Heiiponsl). [Ipu 60b-
IIOM YBEJIUYEHUH PACCMOTPHUTE CBETIOEC SIPO, SAPBIIIKO, HeHpoPpuOpusuisl (mepe-
KpENIMBAIOIIMECS BOJIOKHA) B IUTOIUIa3ME. 3apUCyTe OJHY KJIETKY U 0003HAubTe
[IUTOIIA3MAaTHYECKYI0 MEeMOpaHy, IUTOIIIa3My, SJIPO, SAPBIIIKO, HEHpOOUOPHILIEI,
KJIETOYHBIE OTPOCTKH.

3aHATHe 5

Txkanu pacmumeilbH0o20 opcanuima

Koumponvuuie 6onpocul

1. Tumnbl TKaHEN PACTUTEIBLHOIO OpraHU3Ma.

2. O6pa3zoBarenbHbie TKaHU. CTpoeHue. TUTTBI MEPUCTEM.

3. OcnoBuble TkaHu. OcobeHHocTr cTpoeHus. OyHKINN TapeHXUMBI.

4. IToxpoBHBIE TKaHU. DNMUIEPMHUC, IEPUIEPMA, KOPKA. 3HAYECHUE I PACTCHMUS.

5. Mexannueckue Tkanu. Komienxuma, cknepenxuma, ckpepeuapl. CTpoeHue u
3HA4YCHHUE.

6. [IpoBonsamue tkanu. Kceunema, ctpoenne u ¢pynkuuu. Gnosma, ctpoenue u
GyHKUUU.

Padora 1. IlokpoBHBbIe TKaHU (BpEeMEHHBIN Mpenapar snujepmuca JucTa Tpa-
JIECKaHIIMU, HEOKpaIIEeHHbIN, YB. X 40)

Bospmute nuct Tpaaeckaniuu. llepernure uepes ykazaTenbHbIH Najel JIEBOM
PYKM U CIEJIAUTE TOHKUU CpEe3 SNHUAECPMHUCA HUKHEU NMOBEPXHOCTH JIMCTOBOW ILUIa-



CTUHKH. [ IpuroroBsTe BpEMEHHBIN NpENapar: NOMECTUTE KyCOUYEK CPE3aHHOM TKAHU
B KaIUIIO BOJIBI HA IPEAMETHOE CTEKIIO U 3AKPOUTE OKPOBHBIM.

Paccmotpure npenapaT npu MajoM YBEJIIMYEHUH, HAUIUTE yYACTOK, TAE KIETKH
AnuAepMHca JiexaT B OJUH clloil (00bIMHO MO Kparo cpes3a). Haitnure ycteuua. [pu
OosbiioM yBenudeHuu (X 40) 3apucyiTe yCThUIIE U HECKOJBKO KJIETOK JMUACPMHUCA.
O0603HauYbTe MOKPOBHBIE KIIETKH, YCTHUIIE, KIETOYHYIO CTEHKY, 3aMBIKAIOIIUE KIETKH
YCTBHUILIA, YCTBUYHYIO LIEJb, XJIOPOILIACTHI.

Padota 2. OcHoBbIe TKaHU (BPEMEHHBIN MpernapaT NapeHXUMbl yepelka Oero-
HUU, HEOKPAILICHHBIN, YB. X 40)

[TpuroToBsTE BpEMEHHBIN TIpenapar mapeHxuMsbl. s sToro HeoOxoaumo cre-
JaTh TOHKHM NONEPEYHBIA Cpe3 Yepemka. PaccMoTpuTe mpu MajoM yBEJIUMYEHUH
LEHTPAJIbHYIO YacTh YEpEeIlKa, a 3aTeM MpU OOJbIIOM YBEIUYEHUU 3apUCYWTE He-
CKOJIBKO KJIETOK, 0003HAaYbTE KJIETOUHYIO CTCHKY, IIUTOIIa3My, BKIIOUECHUS KPUCTa-
JIOB.

Pabora 3. Mexanuveckue TKaHU (BpEMEHHBIN Ipenapar CKIEPEHXUMBI modera
XJIOpoPUTYMa, HEOKpaIIeHHbIN, YB. X 40)

[TpuroroBsTe BpeMEHHBIN Mpenapar: cAeNaiTe TOHKUN MoNepedHbld cpe3 node-
ra xjopoguryma. PaccMoTpure cpe3 npu ManoM yBenudeHuu. [lepBbiii CION KIETOK
npenacrasiieH anuaepmucom. [loa Hum pacnonoxeHo 3-4 cinos GOTOCUHTEIUPYIOLTUX
KJIETOK. 3aTeM UIyT 3-4 cliosi KIETOK 0e3 COAEPKUMOro C BhIpaKEHHOU (Hempo3pad-
HOI) KJIETOUYHON CTEHKOW — ATO IMOIEPEUHBbIN Cpe3 BOJOKOH CKIIepEeHXUMBI. PaccMoOT-
puTe npu OOJBIIOM yBEIMYEHUH, 3aPUCYITE HECKOJIBKO KIIETOK, 0003HaUbTE KIJIETOY-
HBIE CTEHKH, I10JIOCTH KJIETOK.

PatGora 4. IlpoBoasimue Tkanu. Cocyabl modera xJjopodguryma (IIpo10ib-
HBII Cpe3 MPOBOASNIETO Iy4YKa, BpEMEHHBIN ITpenapaT, HEOKpalleHHbIH, YB. X 40)

CraenaiiTe TOHKHIM MPOJOJIBHBIN Cpe3 HEOOIBIIOTO KycOouKa odera Xaopopury-
Mma. Paccmorpute cpe3 npu manoM ysenndeHuu. OOpaTuTe BHUMaHHUE Ha MPOBOMS-
M€ MMyYKH B TKAaHU NMAapeHXHMbl. PaccMOTpUTE OJMH W3 IIyYKOB IIPHU OOJIBIIOM YBe-
JUYEHUN. 3apUCYyUTE HECKOJIBKO COCYAMCTBIX 3JIEMEHTOB C Pa3JIMYHBIMUA THUIAMU
BTOPUYHBIX YTOJILEHUNA KIETOYHOU cTeHKU. OO03HAUbTE KJIETKU MAPEHXUMBI U CO-
CYAMCTBIE DJIEMEHTBI, TUII YTOJIILIECHHUS.

3aHATHe 6

Cyuwinocmes scusnu. Ypoeuu opeanuzayuu dHcueoil mamepuu.
Bbuonozuueckue mezocucmemul. OpeanuzmeHHblIl YPOGEHb OP2AHUIAUUU
HCUBO20

Koumponvnwvie 6onpocwi

1. ®opmbl CylIeCTBOBAHUS MAaTEPUH.

2. OnpenienieHust )KU3HU, UX HECOBEPILICHCTBO.
3. OCHOBHBbIE CBOMCTBA KMBOI MaTEPHUHU.
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4. YpoBHM CTPYKTYPHOW OpraHM3alMM XKUBOW marepuu. LlenocTHOCTh M auc-
KPETHOCTD )KHBOM MaTEPUU Ha KaKIOM YPOBHE.

5. DnemeHTapHas €IMHMIA W DJIEMEHTAPHOE SBIICHHUE I KaXKJO0rO0 YPOBHS.
Hayku, n3yyaromue ypoBHH.

6. OcHOBHbIE (PYHKIIMOHAIbHBIE TPYIIIBI CHCTEM OPTaHOB.

Pabora 1. YepTbl OPraHM3MeHHOI0 M OPraHHOI0 YPOBHS OPraHu3auuu (Ha
npuMepe JATryHIKu)

[. 3yuyuTe nArymiky Kak 1elblii opranusm (Ha OpraHu3MeHHOM YpoBHE). Bo3b-
MHUTE YCBIIUIEHHOE )KUBOTHOE B PYKH, THIATEJIIBHO OTMOMTE MPOTOYHOM BOJOW CIIN3b
Y PACCMOTPUTE BHEIIHEE CTPOCHHUE JIATYIIKH.

OtmeTsTe:

1. BriaxHy10 1 TOHKYIO KOXY, €€ OKpacKy (Kak CBsI3aHbl OKpacka U 0OCOOEHHOCTH
KOXXH ¢ 00pa30M KU3HU KUBOTHOTO?).

2. I'na3a, cHaOkeHHbIE HEMOABUKHBIMU BEKAaMU U MUTATEJIbHON NEPEOHKOM.

3. Ho3apu, npuUKpbIThIE KOKHBIMU KianaHamMu (HO3JpU OTKPBIBAIOTCA B POTO-
BYIO MTOJIOCTh CHELUUATbHBIMU OTBEPCTUAMHU - XOAHAMH).

4. bapabaHHYI0 MEpEnoHKy (OHa pPacroioKeHa KHU3Y M HECKOJBbKO €33 OT
rJ1a3), 3aKpbIBAIOIIYIO Cpe/IHEE YXO.

5. Pot B Bujie monepeyHoi 1miesnu, OrpaHMYeHHON KOKHBIMU CKJIaJKaMu — ryoa-
MH.

6. PoroByro mosiocTh (11 U3Y4YEHHUS] POTOBOM IMOJOCTH PACKPOUTE JISATYLIKE
pOT), Ha BEpXHEH YEeIIOCTH MPOLIyNaiTe MeJIKUe 3yObl, OTMEThTE T'OpPTaHb - ILEb,
BEIYLIYIO B IIMILEBO/.

7. SI3BIK, PUKPETUIEHHBIN CBOUM MEPEIHUM KOHLIOM K HID>KHEH 4emtocTH (AJis
YEro Hy>KEH SI3bIK?).

II. I3yunB BHELIHEE CTPOCHUE KMBOTHOI'O, BCKPOUTE JIATYIIKY U PACCMOTPHUTE
Tornorpaduio BHYTPEHHUX OPTaHOB.

Bcxkpovimue. TlomecTuTe JASTYIIKY B BAHHOYKY OPIOIIKOM KBEpPXY M IPHUKOJIUTE
KO JHY OynaBkamu (OyJlaBKM BTBIKATh B PACTSIHYTBIE JIANKK U Kpai yenmtocth). [1pu-
NOJHAB IMUHIIETOM KOXKY B HW)KHEW YacCTH >KMBOTA, CHEJIAWTE IMOINEpPEYHbIA HAAPE3.
3aTeM, BCTaBUB JIE3BUE HOKHHUI] B 3TOT pPa3pe3, IPOBEAUTE UM IO CPEIHEN JIMHUU J10
yrijla HWKHeW democtu. CaenaiTe ABa MONEPEYHBIX pa3pe3a Ha YPOBHE MEPEIHUX U
3aIHUX KOHEYHOCTeH. OTBEpHHUTE KOXKHBIE JIOCKYTHI, IMOApPE3as HE3HAYUTEIbHbIC
CIIalKH, CBA3BIBAIOIIME KOXKY C MOIex)amuMu MblmnaMu. Kosxa jgerko orcianBaer-
s, TaK KakK MoJ HeW HaxoasaTcs JuMdaTudeckue mojaocTu. Jlamee BCKpolTe Mbliey-
HBIM CJIOM TEMH K€ pa3pe3amu, 4TO U KOXKY. [IpomoabHbIN pa3pes MbIIIL] IPOBEINTE
HE CTPOTro 0 CpelHEeN JTUHUM, a HECKOJIBKO COOKY: 3TUM IPEIOTBpALIaeTCs OBPEXK-
JICHUE JIeXkKalel mo cpeiaHe nuHuu OpromrHoW BeHbl. [IpowsBoas paspes, ciemyeT
BCTaBJISATh B IIOJIOCTh TEJIA TYIYIO BETBb HOXKHHMII, YTOOBI HE MTOBPEAUTH BHYTPEHHO-
cTeil. MplllIeuHbIe JOCKYThl OTBEPHUTE MOJOOHO KOKHBIM M MPUKpPENUTE OyIaBKaMH
KO JTHY BaHHOYKH.

PaccmoTpute B3anmMopacnoyio:KeHUe BHYTPEHHUX opraHoB. Hanaure:
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1. Cepaue (KpacHbIii KOHYCOBUIHBIM OpPIraH, pacloIOKEHHBIM B IEPEIHEM OT/e-
JI€ MOJOCTH TE€Ja); OHO 3aKJIFOYEHO B TOHKOCTEHHYIO O0OJIOUKY - MEPUKAPAUAIBHYIO
(okonocepaeunyro) cymky. Cepale Jasarymku TpexkamepHoe. JKemygouek (MycKyu-
cTasi KOHycooOpa3Hasi 4yacThb) MOMEPEeYHON OOpO370i OT/AENIeH OT 00Jjiee TOHKOCTEH-
HBIX [PABOT0 U JIEBOT'O MIPEICEPAUN.

2. Ileuensp - HanboJIee MACCUBHBINA OpraH Oyporo 1BeTa, COCTOUT U3 TPEX J0JEH,
pacmoioKeH B MPaBOi BEpXHEH 4acTH OPIOUTHOM MOJIOCTH.

3. Jlerkue - ryOuyaThie MEIIKH, PACIIOJIOKEHHBIE 110 00€ CTOPOHBI OT CEP/ILIA.

4. Keny 1ok, BBIXOASUIUH C JIEBOM CTOPOHBI U3-110]1 JIOMACTH NIEYEHHU.

5. KumeyHuk, oTxoAsiuui OT *eayAKa WU JIeNallINil HECKOJIbKO mnerenb. OH
MPUKPETUICH K CTEHKE OPIOIIHON MOJIOCTH MPU IMTOMOIIU OPBIKEHKH.

6. Cene3eHKa - OKPYIJIbIi, MJIOTHBIN KPOBEHAIOJIHEHHBI OpraH, PacloyiOXKeH B
LEHTpE OPIOLIHOM MMOJOCTH B METIAX KUIICUHHKA.

7. Mo4eBoil my3bIpb - HEOOJIBIION TOHKOCTEHHBI OpPraH, pacnoJioKeH B 3aIHEM
KOHIIE OPIOIIHOM MOJIOCTH.

8. IlomoBele xene3bl. SIMUYHUKU CaMKH — TE€MHbI€, HamoJHEHHbIe siamu. Ce-
MEHHHKH CaMIla - OBAJIbHBIE TEJIA KEJITOBATOIO LIBETA.

[II. U3yuuB Tonorpaduio BHyTPEHHUX OPraHOB, PACCMOTPUTE OpraHbl, COCTaB-
JSOIIME MUIIEBAPUTEIBHYIO U MOUYETIOJIOBYIO CUCTEMBI.

JIns 5TOro mepepekbTe NMUILEBAPUTENBHBIN TPAKT NEpe IJI0TKOM U Nepes Boa-
JeHueM ero B kioaky. [loapesas OpbikelKy, BBIHBTE BCE OpraHbl M pacIpaBbTE UX B
BaHHOYKe. PaccMOTpUTE NUILEBOA, XKEITY 0K, ABEHAAUATUIIEPCTHYIO KHUILIKY, B IIETIIE
KOTOPOM JIEKUT MOJDKETyA0YHas jkejie3a (KenTroBaTas pbIxJas JojpyaTas macca,
pacrnoyio)keHHasi Ha OpbDKEKe MEXKIy JKEeITyJIKOM W TMeTJel JBEHAAIAaTHIEPCTHON
KHILIKHM), TOHKYIO U NPAMYIO KUIIKY. MeXay JOJIIMU MEYEHU PACIIOIO0KEH KEeTYHbII
My3bIPb - HEOOJIBINON OKPYTIIBIA TEMHBIN OpPTaH.

[locne ynanenuss OpraHoB NUIIEBAPUTEIIBHON CUCTEMBI B MIOJIOCTH TEJIa OCTAIOT-
Cs1 OpraHbl MOYEIOJIOBOW CUCTEMBI.

MouenosioBas cucTeMa camua MpeACTaBICHA CIEYIOIUMHA OpraHaMH:

1. CeMeHHMKHU (BEJIMUMHA 3aBUCUT OT BPEMEHU rojia).

2. [loyku - TpOIOIBHBIE TEMHO-KPACHBIE TENA, JEkKAIMe N0l CEMEHHUKAMU 110
00€e CTOPOHBI MO3BOHOYHUKA.

3. CeMAnpoBOIbI TSAHYTCSA OT CEMEHHUKOB K BHYTPEHHEN CTOPOHE MOYEK.

4. MOUYETOYHUKH UAYT M0 HAPYKHON CTOPOHE MOYEK.

5. MoueBoH y3bIpb OTKPBIBAETCS B KIIOAKY.

6. )KupoBble Tena - SpKO-KeIThle JIonacTHble 00pa3zoBaHus. OHU SIBISAIOTCS Me-
CTOM CKOIUICHHMS 3aIIACHBIX ITUTATEJIbHBIX BEIIECTB.

7. HaamoueyHUKH — TPOJIOJIbHAS JKETasl 1Mojoca Ha OPIOIIHON CTOPOHE TTOYKH.
OHu OTHOCATCS K KeJie3aM BHYTPEHHEN CEKPELIUH.

Mo4enonoByr0 CUCTEMY CaAMKH COCTABIISIIOT CIEAYIOIINE OPTaHbl:

1. SAnunukw.

2. SliiueBoapl - CUIIBHO U3BUTHIE OellOBaThle TPYOKHU, OTBEPCTUSL KOTOPBIX CBO-
00JTHO OTKPBIBAIOTCS B OPIOIIHOM MOJOCTH HA YPOBHE JIETKUX.

3. Marka - HWKHUK paClUMPEHHBIN KOHEIl SIMIEBO/IA.
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4. )Kupossie Teina.

5. MoueBble Oprassl - T€ K€, 4TO U 'y caMla.

Ha ocHOBaHMM M3yuY€HHs BHYTPEHHEIO U BHEUIHETO CTPOEHUS JISATYLIKH 3arod-
HUTE CIAEAYIOUTYI0 TaOIuILy:

Cucrema Opranbl, BXOJAIINE OyHKIMOHAJIbHAS TPYIIIIA,
OpI‘aHOB B CI/ICTCMy K KOTOpOﬁ OTHOCUTCIA cUucrema
3aHATHue 7

Konnokeuym 1. Cywgnocme scusnu.
Ypoenu opeanuzayuu scuevix cucmem

3aHATHe 8

Cmpoeuue HYKJICUHOBbIX KUCiom.
@ymaquu HAC/1e0CMBEEHHO20 mamepuaia

Konmponvnwvie sonpocut
. CTpoeHue HyKIEOTHIOB.
. XUMHAYECKHUM COCTAaB HYKJIIEUHOBBIX KUCJIOT.
. Crpykrypa JJHK 1o [Ixx. Yorcony u ®@. Kpuky.
. Apyrue crpykrypst [JHK.
. Ctpoenue PHK.
. Tunet PHK. Bropuunas ctpykrypa T-PHK.
. Orimmuune JIHK u PHK.
. ®ynknun JIHK.
. Xpanenue reaernueckoi napopmaruu. OCOOEHHOCTH TEHETUYECKOT0 KOJ1a.
9. BocripousBeieHue HaciaeacTBeHHON nHpopManuu. Permukanus JTHK.
10. Dtanbl peanu3anuy HACIEACTBEHHOW MH(popMaruu. TpaHCISAIUS U TpaHC-
KPHUIILHSL.
11. Crpykrypa Oenka.
12. Perynsiuus pa6otsr JJHK.

01O\ LN B~ W~

Pa6ora 1. KapuoTun yenoBeka (IIOCTOSIHHBIN Ipenapar, JEUKOIUThI nepude-
puvecKoil KpoBH, okpacka o Pomanosckomy - I'mmse, yB. x 100)

PaccMmoTpuTe 1eMOHCTpalMOHHBINA Mpenapar XpoMOCOM B JICHKOIMTAX YeloBe-
Ka. 3anuimmre GopmMyIly KapuoTHIa MY>KUYUHBI U AKEHITUHBI.

Pab6ora 2. Pemiure 3agaun.
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1. B ognon nernm mosekyinsl JJHK HykiieoTnabl pacnionoKeHsl B TaKOW IOCIe-
noBatrenpHOCTH: A TTIHIIIUTTATAALUTIIITAATIT..

KakoBa nmocneioBaTenbHOCTh HYKJICOTHIOB B IPYTOM 1LIEMH 3TOW MOJIEKYJIbI?

2. CornacHo yka3aHHUsIM HacJIeICTBEHHOW WH(OpPMAlMU KJIETKAa CUHTE3UPYET
0€eJIOK, KOTOPbI HAUYMHAETCA CIEAYIOIMMHA aMUHOKHUCIOTAMU: JIEULIMH - TUCTUJUH -
acmaparvH - BaJIUH - JIEWIUMH - TpUNTO(aH - BaJuH - apTMHUH - ApTUHUH - TIPOJIUH -
TPEOHUH - CEPUH - TUPO3UH - JIN3UH - BaJIUH ...

Omnpenenute u-PHK, ynpasisionyro CHHTE30M YKa3aHHOTO OJIMIENTUA.

3. Bupyc ®X-174, napazuTupyrouyii B KUIIEYHON Mal0YKe, UMEET OJIHOLIEIIO-
yeunyto JIHK (mmroc-miens). Ilocne 3apakeHus: OakTepuanbHOM KJIETKHM Ha TUTIOC-
LIENIA OCTPauBaeTCsl KOMIUIEMEHTapHasi MUHYC-LIENb, KOTOPasi CTAHOBUTCSA CMBICIIO-
Boi, u BupycHas JIHK npuoOperaeT nBynenoyeqnoe CTpoeHuUE.

Tabnurma 3
I'eneTnyecknii Kox
Ilepsoe Bmopoe ocrnosanue Tpemve
OCHOBaHUe Y (A) o (I') A (T) I' (II) OCHOBAHUE

Y (A) ®en Cep Tup [Tuc Y (A)
den Cep Tup ITuc @)

Jlen Cep - - A (T)

Jlent Cep - Tpu I' (I1)

I (I Jleit IIpo I'uc Apr Y (A)
Jlen ITpo I'uc Apr @)

Jlent IIpo T'uc Apr A (T)

Jlen IIpo I'uc Apr I' (I1)

A(T) Une Tpe AcH Cep Y (A)
Une Tpe AcH Cep @I

Une Tpe JIuz Apr A (T)

Met Tpe JInuz Apr I' (I)

I'(IY) Ban Ana Acn I'nn Y (A)
Ban Ana Acn I'na @)

Ban Ana 'y ' A (T)

Ban Ana 'y ' I' (I)

Hammmure, kakoit OyAeT MOCIeAOBaTEIbHOCTh HYKJICOTHIIOB B MHHYC-IIEIH,
oOpasytomeiics pu 3apaxenun Oaktepun Bupycom, B JIHK kotoporo ciemyromas
MOCJIEIOBATENBHOCTh a30TUCTHIX OCHOBAaHUM:

-FAATTATOUOTITHOOTATTL ...

-OUTTHAAAOTTTTTIOLILILT ...

CocraBbTe MOJI€NIb TPAHCKPHUIIIIMKU U TPAHCIISIUKA UHOOPMALIMKM JAHHOTO y4acT-
Ka IeHa.

4. Y4acTOK reHa COOEp>KUT CIIEIYIOLIYIO MMOCIE0BAaTENIbHOCTh HYKIEOTHIOB: [’
OTATOHOTAOITATTAAATHOUOTIATTAL..

Onpenenure:

a) kakuMm Oyzaet HykieoTuaHbld coctaB u-PHK, cuntannoii ¢ atoro ydactka, u
Kakasi IOJIUTIETITUIHAS e OYyJIeT CTPOUTHCS T10 €€ YKa3aHUSIM?
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0) KaK M3MEHUTCS TMOJUNENTH]I, €CJIM MATHII HYKJICOTH] OyJeT yTpaueH MoJie-

xkynou JIHK, a mexny 14 n 15-m Hykneotuzamu npou3onaeT BCTABKA AIEHWIOBOTO
HyKJeotuaa?

B) KaK U3MEHUTCS MOCJIEI0BATENIbHOCTh AaMUHOKHUCIIOT B O€JIKe, ecliid OyIyT u3-

MeHeHbl B Mojiekysie JJTHK BTopoil, yeTBepThiii U MATHIM HYKIEOTHABI Ha 000N He-
KOMIUIEMEHTAPHBIN HYKJICOTHU,.

F) KaKHnC N3MCHCHUA B I[HK OITaCHBbI C TOYKH 3PCHHA BJIMAHUA HAa HACJIICACTBCH-

HOCTb:

- BBIIIaAACHNUC OAHOI'O HYKJICOTH A,
- 3aMCHa OJHOI'O HYKJICOTH /A,
- BCTaBKa OJJHOT'O HYKJICOTH IA.

Homawmnee 3a0anue: pemnts 3aaaun Ne 9, 10, 14, 16 u3 kuuru: Xenesud H.B.,

Jlo6anoB A.M., Konecoa O.®. 3agauduk 1mo oOIel ¥ MEIUIIMHCKON reHeTuke. M.,
1984.

3aHAaTHNe 9

Opzanuzayusa zenemuueckozo mamepuaia
Yy npoKapuoma u IyKapuoma

Koumponvnuie 6onpocut
1. Opranu3zaiysi reHETUYECKOI0 MaTepualia y BUPYCOB.
2. OcoO6EHHOCTH CTPYKTYpHl M (YHKIIMOHUPOBAHUS BUPYCOB. [IponcxoxaeHue

BHPYCOB.

3. Mexanusmsl pa3sutus BupycHor unpexuuu. OPBU, CITN/], pak.
4. AHTHBUpPYCHAa 3allUTA KIETOK.
5. Opranuszanusi reHeTUYECKOro MaTepuasna y OakTepuil U CHHE-3€JIEeHbIX BOJO-

pocien.

6. Otinuune 3y- U NPOKapUOTHYECKUX T€HOB.

7. YpoBuu kommnaktuzanuu [JHK y sykapuora.

8. Mopdomnorus xpoMocom.

9. Kapuorun. IIpaBuno napHOCTH U UHAUBUIYATbHOCTH XPOMOCOM.

Pa6ora 1. KapnoTunsl pa3JiH4HbIX OPraHU3MOB
Paccmotpute ipu yBenmdenuu 12,5 x 15 x 100 kapuoTunel 4enoBeka, JsAryIIKY,

KpOJIUKa, APO30(HIIbI, TyKa, CKEpbl, MIIEHUIIBI, TOPOXa.
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3aHaTue 10

Pazmnooscenue na kiemounom ypoeune I. Mumo3s

Konumponvnuie 6onpocut

1. Kuznensiit nukin kiaetku. [lepuonsl, unTepdaszpl, UX XapaKTEPUCTHKA.
2. Muto3. Mopdosioruueckasi 1 TeHETUUYECKasi XapaKTepUCTUKa (a3.

3. buosiornyeckoe 3Ha4YEHUE MUTO3A.

4. TIpoueccel, KOTOpble 00€CTIEUYNBAIOTCS MUTO30M.

5. Otinune MUTO3a B dKUBOTHOW U PACTUTEIIBHON KIIETKAX.

PaGora 1. MuTO3 B pacTuTe/IbHOM KJIeTKe (IOCTOSIHHBINA Mpernapar, Cpe3 KOH-
YHKa KOPEIlKa JIyKa, OKpacKa - )KeJIe3HbI reMaTOKCUJIUH, YB. X 40)

PaccmoTpuTe cpe3 KOHUMKA KOpElKa JyKa Ipyu MaJOM YBEJIWYEHUH MHUKPOCKO-
na. Haiiaure y4acTok, rje pacroioKeHbl MEJIKUE, TOYTH KBaJpaTHOW (OPMBI KIIET-
KH. DTO 30HA JEJEHUS, POCT UJET 3a CYET Pa3MHOKEHUS KIETOK myTeM muTo3a. Oc-
TOPOXKHO I€peMellas Ipernapar Ha NOPEAMETHOM CTOJIUKE, OTBIIIUTE KIETKH,
HaXoJsIIuecss B MHTEpda3e W Ha pasHBIX CTaIuAX JAelieHus: mpodase, mertadase,
aHadase u tenodase.

3apucyiiTe KIeTKH B MHTEpQa3e U Ha U3yUCHHBIX BaMu cTaausx mutosa. O6o-
3HAYbTE€ XPOMATHH, XPOMOCOMBI, AP0, SAPBIIIKU, SIACPHBIA COK, LIUTOIIA3MY, Kie-
TOYHYHO0 000JI0UKY. 3alUIIUTEe FEHETUUYECKYIO0 XapaKTePUCTHKY M YHUCIIO XPOMOCOM
JUTSL KOKJI0M cTtaauu (uist iyka 2n = 16).

PaGora 2. MuT03 B KMBOTHOM KJIeTKe (IpOOJICHHE SUIICKIETKH JIOIIaNHOM
aCKpH/Ibl, TOCTOSIHHBIN Mpernapar, OKpacka - KeJIe3HbI reMaTOKCUINH, YB. X 40)

[Ipy MasioM yBEJIMYEHHH MUKPOCKONA PACCMOTPUTE MOMEPEUHBIA Cpe3 MaTKU
ackapupl. SIUIEKIETKH OKPYXEHbI TOJICTOM TOMOT'€HHON 000JI0YKOM OII0I0TBOpE-
HUs1. OHa OOBIYHO OT/ICJICHA CBETJIOW MOJIOCOM OT Jensiiecs 3urotel. [lepBbiM dTa-
oM JIpoOJIeHUs SBJIsIETCS 0Opa3oBaHUE ABYX 0JIacTOMEpOB (CTaausi IByX OjacTome-
poB). IlocraBpTe Takyr KIETKY B LEHTP MOJiA 3pPEHHUS] U PACCMOTPUTE IMpHU
yBEIMYEHUH 00beKTUBA X 40.

MuToTHdecKui ammapar KJICTKH Ha cTaauu MeTadassl 00pa3oBaH MEHTPUOISIMU
M UIyIIMMH OT HUX aXpOMAaTMHOBBIMM HHUTSIMU BepeTeHa naeneHud. [lo skBatopy
KJIETKH PACTIOJIOKEHBI XPOMOCOMBI, COCTOSIIIIME U3 ABYX XpoMmatuia. OT HUEHTPHUOJIEN K
nepupepur OTXOAAT KOPOTKHE TOHKHE HHMTH, oOpasylollue “Iy4ucToe CUsSHuE -
ueHtpocdepy.

3apucyiiTe AHLEKIETKY, 0003HAYMB XPOMOCOMBI, LICHTPUOJIH, LIECHTpOCchepy, ax-
POMaTHUHOBOE BEPETEHO, 000JIOUKY OIJIOIOTBOPEHHUS.
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3aHAaTue 11

Pazmnooscenue na kiemounom ypoeue Il. Meiios

KoumponvHnuvie éonpocwi

1. Meiio3. ®da3bl Meiio3a 1 ux Mopdoiornyeckas U TeHeTUYecKasi XapaKTepu-
CTHKA.

2. IIpoueccel, obecnieunBaroniye pazHooOpazue HacleICTBEHHOW HH(POpMALUU
U MOJOBOM PAa3MHOKEHHUHU.

3. [Ipeumy1iiecTBa, KOTOPbIE JAET MOJIOBOE PA3MHOXKEHUE JJIs MOMYJIALHMH.

4. Otimyne MuTO3a OT MEHO03a.

3aHATHe 12

I'amemoczene3s y scusomusix u pacmenuil.
Huknwsl pazeumusn opeanuzmos

Konmponvnwvie sonpocut

1. Tunsl pa3sMHOKEHUS OPTAHU3MOB, IPEUMYILECTBA KaKA0TO TUIIA.

2. I'ameroreHes y )KUBOTHBIX, cTaguu. OTIu4Yne OBOreHE3a OT CIIEPMATOreHE3a.

3. MHUKpOCTIOPOTr€HE3 U MUKPOIaMETOTI€HE3 Y BBICIINX PACTEHU.

4. Makpocroporene3 1 MaKporaMeTOreHes3 y BBICIINX PACTEHUN.

5. JIBOWHOE OIUIOIOTBOPEHHUE.

6. ’KuzHeHHble LUKIBI PACTEHHUI (BOJOPOCIH, MXH, NAOPOTHUKH, LIBETKOBBIC
pacTeHus).

Pa6ora 1. Meiio3 B siiilleKJIeTKAX JOIIAAUHON acKkapuabl (IOCTOSHHBIN Tpe-
napart, OKpacka - *eJe3Hblid FeMaTOKCUINH, YB. X 40)

PaccmoTpuTe mpu MajioM yBEJIMYEHHMM MUKPOCKOIA IOINEPEYHBbIA Cpe3 MaTKU
ackapunbl. [lonocTh MaTKK 3amoiHEHa SIMIEKIeTKaMU, HaXOJAIIUMHUCS Ha Pa3HbIX
CTaJusX Pa3BUTHUSI B NEPUOJ CO3pPEBAHUS (OOIMTAMH MEPBOIO U BTOPOIO MOPSIIKA).
Mexny sileKIeTKaMU MOKHO YBUAETh MEIIKME TEMHOOKPAIIIEHHbBIE CIIEPMATO30UIbI.
N3yunte HECKOIBKO SUIEKIETOK MPU OOJIBIIIOM YBEIMUYCHUH.

VY ackapupl OIJIOAOTBOPEHUE MTPOUCXOAUT HA CTAJUU OBOLIUTA MEPBOTO MOPS/I-
ka. [locne mpOHMKHOBEHHUS CIIEPMATO30M 1A IULIEKIIETKA MOKPBIBAETCS TOJICTOM TOMO-
reHHOM 000J0uKoi (000JI0YKa OMIOAOTBOPEHUS), MPEMATCTBYIOIIEH MPOHUKHOBE-
HUIO JIPYTUX CIEPMATO30MI0B, U BCTYNAET B IEpBOE AeieHue meiosza. g sToit
CTaJIMM XapaKTepHO HaIW4YUe B KIeTKe TeTpas (OusasentoB). [lepBoe u BTOpOE nene-
HUE 3aBEPIIAIOTCS BHIBEICHUEM M30BITKA XPOMOCOM B BUJIE PEAYKIIMOHHBIX TEJIEl.

Haiinute Ha npenapare ¢asbl peyKIIMOHHOTO JIeJICHUS, 3apUCyiTe nX, 0003Ha-
YUB OCHOBHBIE CTPYKTYpHI (000JI0YKA OTUIOJOTBOPEHHUS, IUTOIIA3MAaTUYECKAs] MEM-
OpaHa, IUTOIIa3Ma, CIIEPMAaTO30U/IbI, TETPAIbl XPOMOCOM, PEIYKIIMOHHBIE TEIbIIA).
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Pa6ora 2. Cpe3 uyepe3 nbLILHUK (ITOCTOSIHHBIN TIpemnapar, yB. X 10)

PaccmoTtpute cpe3 nbuibHUKA. [IBUIBHUK COCTOUT U3 IBYX MOJIOBUHOK - TEK, CO-
€IMHEHHBIX CBs3HUKOM. Kakmas u3 Tek BKJIIOYAET JBa THe3/a (MbLIbLIEBBIC MEIIIKH).
B mbuibLIEBBIX MEIIKaX HAXOASTCS CO3PEBAIOIINE MbUIbIIEBBIE 3€pPHA, UMEIOIINE TOJI-
CTYIO CKYJBOTYpUPOBaHHYIO 00004uKy. HaliguTe yyacTok, r/ie nbuiblia JIEKUT MOHO-
cinoeM. PaccMoTpuTe BHYTpEHHEE CTPOEHHE MBUIbLIBI HA OOJBIIOM YBEIWYEHUHU (X
40). B mbuIbLIEBOM 3€pHE pa3BUBAETCA W3 MHUKPOCIOPHI MYyXCKOM ramerodur. B
NBUIBIIEBOM 3€PHE COAEPKATCS JIBE TalNIOUIHBIE KIETKHA - BEr€TaTUBHAS M IE€Hepa-
TUBHas (Myxckoi ramerodurt). IlepBas oOpaszyeT mpu mpopacTaHUU Ha IECTUKE
IBUTBLIEBYIO TPYOKy. ['eHepaTuBHas KiIeTKa MOCIe MUTOTUYECKOTO JICTICHUS JIaeT J1Ba
CIIEpMHUS, OILUIOJOTBOPSIOIINX SIMIEKIIETKY U LIEHTPaJIbHOE SApO 3apoabia. Hannure
IBUIBLIEBOE 3€PHO, B KOTOPOM YK€ IPOILJIO NEPBOE ACIIEHUE CHOphl. B Hell BUIHBI
JIBa TEMHBIX KPYIIHBIX SIJIpa C SAPBIIIKAMHU.

3apucyiiTe HECKOJIBKO MBUIBLIEBBIX 3€pPEeH, 0003HAUbTE 000JI0UYKY, BET€TATUBHOE
¥ TCHEPATUBHOE Spa raMeTodUTa, a TAKKE UX SIPBIIIKH.

PaGora 3. [lonepeuHnlii cpe3 4yepe3 3aBfi3b C CEMSANOYKAMHU (IMTOCTOSHHBIM
npemnapar, yB. X 10)

3aBsA3b y MPOJIECKU COCTOMT U3 TPEX IUIOJOJHUCTHUKOB, CPOCHIUXCS OOKOBBIMU
cTeHKaMH. BHYTpu Kax7oro ImjioJ0JdMCTHKA pa3BUBAeTCs JiBa ceMs3ayaTka (Mmerac-
nopanrusi). CHapyXu ceMsi3a4aTOK MOKPHIT OJHUM-ABYMsSI UHTETyMEHTamMu (IIOKPO-
BaMU), KOTOpPbIE HA BEPXYIIKE HE CMBIKAIOTCS, 00pa3ys OTBEPCTUE — MUKPOIIUJIIE, WU
NbUIBIEBXO0A. BHYTpHU KaXq0ro cemsizauarka U3 MUKPOCIOPBI B PE3YJIbTATE TPEX MU-
TOTHYECKUX JICTIEHUN 00pa3yeTcsi 3apOAbIIIEeBIN MeNIoK (>KeHCKUW rameTodur). Bol-
Oepute cems3a4aTok, B KOTOPOM TOJHOCTHIO BUJEH 3apOJIBIINICBBIA MEIIOK, U pac-
cMoTpute nipu 6ombiiom yBenudeHuu (x 40). Ha momtoce, OnmxaitiemM K MUKpOIUIIE,
PaCIIOJIOKEHBI TPU KJIETKU: KPyIHas B LEHTPE — SAUIIEKIETKA, M0 OOKaM - CUHEPTUIbI.
Ha npoTHBOMNOJIOKHOM MOJIFOCE TPU KIETKM — aHTUNOAbl. B neHTpe pasmermiaercs
BTOPUYHOE SAPO LIEHTPAIBbHON KIETKH, KOTOpOE 00pa3oBajoch B pe3yibTaTe IBYX
MOJISIPHBIX SIIEP.

3apucyiiTe cems3adyaTrok, 0003HAUYbTE WHTETYMEHTBI, MUKPOIWIE, 3apOibllle-
BBIM MEIIOK, SUIEKJIETKY, CAHEPTU/IbI, aHTUIIO/IbI, IICHTPAIBHOE SIAPO.
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3aHAaTue 13

Konnokeuym 2. Xpanenue u nepedaua nHacie0cmeeHHoul unghopmayuu
(no0 KOHMPOIbHBIM 60NPOCAM K 3AHAMUAM)

3aHAaTHe 14

buonocua unousuoyanvnozo pazeumus I. 3akonomeprnocmu
onmozenesa. Hauanvnovie smanvt IMOpuUoOHaIbHO20 pazeumus

Konumponwvuwvie éonpocwi

. Ilonsitue “onTorenes”. I MIIOTE3HI OHTOrCHE3A.

. Tunel ”HAMBUAYATBLHOTO pa3BuTUsl. [IpsiMoe u HenpsiMoe pa3BUTHE.

. [lepuon3zanust OHTOreHesa.

. [IpoaMOpHOHABHBIN MIEPHO/I, €r0 3HAYCHUE JIJI PA3BUTHUS OPraHU3Ma.
. OmnonoTBOpeHUE.

. Tunel siui. 3aKOHOMEPHOCTH JEJICHUS.

. Ipobnenue u OaacTynsaIus, Ux TUIBL. [Ipe3yMnTHBHBIC 3a4aTKH.

. Iactpynsuust. [lepBuyHO- 1 BTOPUYHOPOTHIE dKUBOTHBIE.

01N LNk~ W —

Pa6ora 1. [IpoGieHune 3urorsl (MyJIsixK)

Ha neMoHCTpalMOHHBIX Npenaparax ApOOJEHHs 3UTOThl U MYJISKAX 3MOpHO-
HAJIBHOTO PA3BUTHSA JITYIIKH W3YYUTE MOCIEAOBATEIbHBIC CTAIUN IPOOJICHNUS - CTa-
MU JIBYX, YEThIpEX, BOCBMHU 0JIaCTOMEPOB, MOPYJbI, Onactyiasl U T.A. OOpaTute
BHUMAHHE HA YMEHBILIEHUE Pa3MepoB OJACTOMEPOB MU IMEpeMEUICHUE KIETOK 3apo-
JbIIIIA.

Pa6ora 2. Siinexserka asarymku (MOCTOSHHBIA Mpemnapar, oKpacka — rema-
TOKCHJIMH-303HH, YB. X 40)

[Ipenapar npencraisier coboi cpe3 simuHuka. [Ipu manoMm yBenuyeHUM 3a-
METHBI KJIETKH pa3HOOOPa3HbIX pa3MEPOB U OKPACKH Ha cTaauu pocta. KpynHblie sii-
LEKJIETKH OKpAIIEHbl 303MHOM B pO30BBIi LBET. [I0 IIEHTPY pacnoyioKEeHO CBETIOE
sanpo. Kaxxnas kierka HaXOAUTCsl B TOHKOW Mpo3padHoi odonouke. Tum sita — me-
30JIelUTaIbHOE. 3apuUCyiiTeé HECKOJIBKO KIIETOK, 0003Ha4YbTe IUTOIIaA3MaTHUYECKYIO
MeMOpaHy, SApo, IUTOIIIA3MY .

PaGora 3. /Ipo0JieHne 3urorhbl JArymku (MOCTOSHHBIA Mpenapar, OKpacka -
reMaTOKCUINH-MIUKPOPYKCHH, OMHOKYJISIP)

PaccmoTrpute mpenapar mnoj OMHOKYJSIpOM. 3apuCyiiTe, oOpaTuTe BHUMaHUE
Ha HEPAaBHOMEPHYIO MUITMEHTUPOBAHHOCTb. Ompenenure TUil ApOOJEeHHs, CTaIUIO
(mo xonnyecTBy OnactroMepoB). O0O3HAUbTE BEr€TaTUBHBIM U aHUMAaJbHBIA TOJIIOC,
MakKpO- U MUKPOMEDBL.

PaGora 4. baacryna asarymku (MOCTOSHHBIN Mpenapar, OKpacka - reMaToK-
CHUJIMH-TIUKPO(PYKCHH, OUHOKYJISIP)
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IIpn ManmoMm yBenW4YEeHMH PACCMOTPUTE IIpenapar, HauJuTe aHUMAJIbHBIM I10-
JOC, COCTOSIIIMM M3 OTHOCHUTEIBHO MEJIKHX MUTMEHTHPOBAaHHBIX KJIETOK, U BEreTa-
TUBHBI TOJIIOC, MPEACTABICHHBIA KPYNMHBIMU KJIETKaMU, B LUTOIUIaA3ME KOTOPBIX
MHOTO >KEJITOUHBIX IpaHyJsl; MOJOCTh OnacTynsl — OnacTouesnb. OOpaTuTe BHUMAaHKE
Ha MHOTOCJIOMHOCTh OyiactofiepMbl. O003HaubTe OJIacTOLEIb, OJACTOAEPMY, MaKpO-
Mepbl, MUKPOMEPBI, TI0JIt0Ca OJIaCTYJIbI.

PaGora S. I'acTpyna asrymku (IIOCTOSHHBIN Tperapar, OKpacka — reMaToK-
CHUJIMH-TIUKPO(PYKCHH, OUHOKYJISIP)

Pacnonoxxure npenapat NUrMeHTUPOBAHHON (aHUMAIBHOM CTOPOHOM KBEPXY).
Paccmotpute, 3apucyiite 1 0003HaUYbTE AKTO- U IHAOJAEPMY, OJIACTONIOP U €ro TyOHI,
KEJITOUHYI0 IPOOKY, racTpOLEIb.

3aHAaTue 15

buonozua unousudyanvnozo pazeumus I1.
Heiipynauusa u opzanozenes

Koumponvuwvie 6onpocwi

1. 'ucro- u opranorenes, ux ¢assl.

2. Heiipynauus 1 3aKiaagka OCEBbIX OPraHoB.

3. DMOpHOHAIbHBIC 3aYaTKH M X IPOU3BOIHBIC.

4. 3akJiajika ME€30/IepMbl, €€ IPOU3BOIHBIE.

5. OcobeHHOCTH pa3BUTHS MJEKONUTarOWKX. [[poBU30pHBIE OpraHbl, UX 3HaYe-
HHC.

Padora 1. Heilipysia asarymku (IOCTOSHHBIN Mpenapar, OKpacka - reMaTOKCH-
JAUH-TUKPOPYKCUH, OMHOKYJISIP)

[Tpn manoM yBeIMYEHUM HallauTe U 3apucyiTe, 0003HAUbTE IKTOAEPMY, HEPB-
HBIH KeJ000K ¢ BaJIMKAMU, XOPJly, ME30/IEPMY, IEPBUUHYIO KHUILKY, SHI0JIEPMY.

PaGora 2. Comuthbl, Xopaa, HepBHasi TPyOKa (pa3BUTHE LBITIIIEHKA, (TTIOCTOSH-
HBI{ IIpenapar, OKpacka - FeMaTOKCUINH-2031UH, OUHOKYJISP)

OpueHTupyiiTe npenapaT HepBHOM TpyOkoil kBepxy. Ilpum manom yBennyeHUU
pa3IuIUMBL:

- MHOI'OCJIOIHAs 9KTO/IepMa, TOKPBIBAOLIAs 3aPO/IbILLI,

- HepBHas TpyOKa U XOp/a, PacloIOKEHHbIE O] 3KTOJEPMOH,

- COMUTBI — y4aCTKH ME301€PMbI, PaCIIOJI0KEHHBIE MO OOKaM,

- BHAOJIEpMA — HUKHUU CJION KIIETOK.

OT comMuTOB B 00€ CTOPOHBI PACXOJATCS JIMCTKH CIUIAHXOTOMA, MPEICTaBIISAIO-
mue coOOl 3aKiIaaKy BBICTHIKHA OPIOMIHOM mosiocTd (Lenoma). 3apucyite u 00o-
3HAYbTE BCE MEPEUUCICHHBIE CTPYKTYPHI.
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3aHAaTue 16

buonozua unousudyanvnozo pazeumus IlI.
I'enemuueckue 3aKoHoMepHOCIU PA3BUMUA

1. OnTorenes. HpOHCCCBI, KOTOPLBIC o0OecreyrnBaeT OHTOICHES.

2. [lepenava u peanuzanus HacjleACTBEHHOW WMHGOpMAaIMK B OHTOreHese. Pac-
CMOTPHUTE CXEMY U 3aPUCYUTE €€.

3. duddepeHunpoBka KIETOK.

4. Perymnsimust pabOThI T€HOB Y MTPOKapHUTOTA. [ MmoTe3a onepoHa.

5. Perynsamnmsi akTHBHOCTH T€HOB HAa yPOBHE PETUIMKAIUU. AMIUTH(PUKAIINAS Te-
HOB.

6. Perynauust paboTbl T€HOB y 3yKapuOTa Ha pa3HbIX 3Talax pealn3alud Ha-
CJIeICTBEHHOU MH(OpManuu.

7. @akTOpBl PETYJALUMM AKTUBHOCTH T'€HOB B OHTOI€HE3E: OOILIa3MaTUYeCKas
cerperanusi, UHAYKLIHs, TOPMOHAJIbHAS PETYJIALIMS.

8. IlepeMelieHUE KIETOK B OHTOIEHE3E.

9. Kputnueckue rnepuoibl B OHTOreHe3e, UX OMOJIOrn4ecKoe 3HaYeHHeE.

10. CtapeHnue u cMepTh Kak 3Tall OHTOTEHE3a.

3aHAaTne 17

Konokeuym 3. 3akonomepnocmu onmozenesa

3aHATHe 18

3akonomeprnocmu punozenesa

Konmponvnwvie sonpocul

1. Yto Ttakoe dunorenes?

2. Merajduznyeckre runoresbl, 00bICHIIONUE MHOTO00Opa3ue BUIOB.

3. OBomounonHbie npeacrasienus JXK.-b. Jlamapka.

4. OCHOBHBbIE TOJ0KEHUS IBOMOUMOHHON Teopuun Y. [{apBuHa.

5. bopn0a 3a cyiiecTBoBaHME, €€ BUIbI U UTOTH.

6. CHHTETHYECKas TEOPUS IBOJIIOLUH, €€ OCHOBHBIE MOJIOKECHUSL.

7. 3akon Xapau - BaitnOepra u ycnmoBusi ero coOmroneHus. [lomymsius - ae-
MEHTapHasi €JJMHULIA SBOJIIOIUU.

8. ®AKTOPHI IBOITIOLUU.

9. MyTtanuu Kak Matepuai JJjisi 3BOJIONUU. TUIIbI MyTalHil.

10. 3mMeHeHne 4acTOT reHOB B MOILYJISILUY, €€ IPUYHHBI.

11. N3omauus, BUabl U30150UH. POJIb M30JIA1IMU B SBOJIIOLINH.
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12. EcTecTBeHHBII 0TOOp - IBHKYIIAsl CHUIIA SBOIIOLUU.
13. Tumnbl ecTecTBEHHOTO 0TOOpA.
14. Bunoo6pa3oBaHue.

Jlutepatypa

Ocnoenasn numepamypa

1. buonorus: B 2 1./ Ilox pea. B.H. SApsiruna. M., 1997.
2.T'pun H., Crayr V., Teinop . buonorus: B 2 T. M., 1990.

Jlononnumensnas numepamypa

1. Kemn I1., Apmc K. Beenenue B 6uosoruto. M., 1998.
2. Annenen P./I. Hayka o xu3au. M., 1981.

3. MeauukoB b.M. Axcrnomsl Onoaoruu. M., 1982.

4. Kapysuna W1.11. buonorus. M., 1977.
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