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YBAXKAEMBINA CTYJEHT!

Y4yeOHO-METOOUYECKHAIT KOMIUIEKC MO AucHuiuinde buomnorust co3man Bam B
MOMOIIL JyUIsi paboThl HAa 3aHATUSX, TPU BBIIOJHEHUU JIOMAIHETO 3a/IaHMus,
CaMOCTOSITETbHOM pabOThl M TMOATOTOBKM K PAa3IUYHBIM BHUJAM  KOHTPOJS IO
JUCLHUIUIMHE, a TAK )K€ IIPU CAMOCTOSTEIbHOM U3YUYECHHUH TUCIUIIINHBI.

YMK 1o JgucuuiuiiHe BKJIIOYAeT TEOPETUYECKU OJIOK, TepeyeHb
NPAKTUYECKUX 3aHATUNA, BOMPOCHI IS CAMOKOHTPOJIS, NEPEUCHb TOUYEK PYyOEKHOIO
KOHTPOJISI.

[Ipuctymast K U3y4eHHI0 HOBOW Y4eOHOU MUCIMIUTUHBI huonozus, Bel TOIKHBI
BHUMATEJIBHO H3YyYUTh CHUCOK PEKOMEHJIOBAHHOM OCHOBHOM M BCIIOMOTATEIbHOU
autepaTypbl. I3 Bcero MaccrBa peKOMEHI0BAaHHOM JINTEPATYPhl CIEAYET ONMUPATHCS
Ha JIUTEPaTypy, YKa3aHHYIO KaKk OCHOBHYIO.

[Io xaxmon teme B YMK mnepedyucneHbl OCHOBHBIE NOHATHS W TEPMUHBI,
BOIIPOCHI, HEOOXOAUMBIE Il U3y4yeHUsl (IUIaH M3YYEHHUsS TEMbl), a TaKXKe KpaTKas
uH(OpMaIMs M0 KaXA0MY BOIIPOCY M3 MOJjIekKaANIUMX u3yueHuro. Hanuuue Te3ncHoi
uHpopMalM 1O TeMe TMO3BOJUT Bam BCHOMHUTH KJIIOUEBBIE MOMEHTHI,
paccMOTpEHHbIE MPeroaBaTesieM Ha 3aHITHH.

OCHOBHBIE MOHSATHS, UCTIOJIB3YEMbIE IPU U3YUYEHUN COJEPKAHUS TUCIUIUINHBI,
IIPUBEJICHBI B IJ10CCApPUH.

[Tocne u3ydyeHus: TEOPETUUECKOro OJIOKAa MPUBENCH TMEpPEUYCHb MPAKTUYECKUX
paboT, BBITIOJIHEHHE KOTOPBIX 00s3aTenbHO. Hanmnune MmonoKuUTeIbHOW OLEHKH IO
MPaKTHYECKUM paboTaM HEOOXOAUMO IS MOdydeHHs 3adera 1o aucrurinae/MJIK,
MO3TOMY B ClIy4ya€ OTCYTCTBUS HAa YPOKE IO YBa)KUTEJIbHOW WM HEYBAKUTEIbHOMN
npuunHe Bam notpedyercs HaliTh BpeMs U BBITIOJIHUTH MPOMYIIEHHYIO PaboTy.

Conepxanue  pyOEKHOTO  KOHTPOJs  (TOYEK  PyOEXKHOTrO  KOHTPOJIS)
pa3paboTaHO HA OCHOBE BOIPOCOB CAMOKOHTPOJISI, TPUBEJICHHBIX MO KaXKI0M TEME.

B pesynbraTe 0cBOEHUS TUCHUILUIMHBI BB 1OTKHBI YMETh:

- O0BACHATH POJIb OMOJOTUU B (POPMUPOBAHUHU HAYUYHOTO MUPOBO33PEHUS;

- pelaTth dIeMEeHTapHbIe OMOJIOTUYECKUE 3a/1a4H;

- BBISIBIISITh MPUCTIOCOOJICHUS OPTAaHU3MOB K Cpejie OOUTaHus;

- AHAIU3UPOBAaTh W OILEHUBATH pA3JIMYHbIE THUIOTE3Bl O CYIIHOCTH,
IIPOUCXOKICHNUHN )KU3HU U YEJIOBEKA;

- HaxoauTh UWHGOPMAIMI0O O OHOJOTMYECKHX OOBEKTaX B Pa3IUUYHBIX
ucTouyHMKax  (yueOHWKAaX, CHpPaBOYHUKAX, HAYYHO-TIOMYJISPHBIX  HM3JAHUSX,
KOMITBIOTEPHBIX 0a3zax, pecypcax cetu MHTEepHET);

- UCTIOJIb30BAaTh TMPHUOOPETEHHBIE 3HAHUS M YMEHUS B TPAKTUYECKOM
NEATENIbHOCTH U MOBCEAHEBHOW KU3HMU.

B pesynbraTte 0cBO€HUS TUCHUILUIMHBI BBl 10TKHBI 3HATH:

- OCHOBHBI€ MOJIOKEHUS OMOIOTUYECKUX TEOPUIA;

- CYIIHOCTh OMOJIOTMYECKUX MPOLIECCOB;

- BKJIaJl BBIJAIOMIMXCS (B TOM YHCIE OTECYECTBEHHBIX) YUYEHBIX B Pa3BUTHE
OMOJIOTUYECKON HAYKU;

- OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY.
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B pesynpraTe ocBOoeHMs IUCHMIUIMHBL y Bac mgomxHBI (dopMupoBaThCs
CIIEyIOIINe PEe3yIbTaThI:

JUYHOCHIHBIX:

- Cc(OPMHUPOBAHHOCTb YYBCTBA TOPJOCTH M YBaXEHUS K HCTOPUU U
JOCTHKEHHUSIM OTE€YECTBEHHON OMOJIOTMYECKON HAYKU; MPEACTABICHUS O LEI0CTHOU
€CTECTBEHHO-HAY4YHOU KapTUHE MUPA;

- MOHMMAaHHE B3aMMOCBSI3M M B3aUMO3aBUCHUMOCTH E€CTECTBEHHBIX HAyK, HX
BIAMSHUSL HAa  OKPYXKAIOUIYI0  Cpedy, OJKOHOMHUYECKYI0, TEXHOJOTHYECKYIO,
COLIMAJIbHYIO 3TUYECKYIO c(pephl AeATEIBHOCTH YEI0BEKa,

- CIIOCOOHOCTH WCIOJIb30BaTh 3HAHUS O COBPEMEHHOW E€CTECTBEHHO-HAYYHOU
KapTHHE MHUpa B o00pa3oBaTelbHOM © TPO(ECCHOHANBHOW  ACSITENbHOCTH;
BO3MOXKHOCTH HMH(POPMAIMOHHON Cpenbl s oOecredeHus MPOAYKTHBHOTO
caM0o00Opa3oBaHuS;

- BJAJCHHE KYJbTYPOW MBILUIEHUS, CIOCOOHOCTh K OOOOUIEHUIO, aHaIu3y,
BOCTIpUATHIO MH(POpPMAIMM B OOJACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE ILIETU U
BBIOOpY IyTeH ee JOCTUkKEeHUs B IpodeccuoHanbHol chepe;

- CIOCOOHOCTh PYKOBOJICTBOBAThCS B CBOEH JACSATENIHHOCTH COBPEMEHHBIMU
NPUHLIUIIAMA ~ TOJICPAHTHOCTH, JWajora ¥ COTPYIHHUYECTBA; TOTOBHOCTh K
B3aMMOJICHCTBHIO C KOJUIETaMH, pab0oTe B KOJIJICKTUBE;

- TOTOBHOCTb HCHOJb30BaTh OCHOBHBIE METOJbI 3alIUTHl OT BO3MOXKHBIX
MOCJIC/ICTBUN aBapuid, KaTacTpod, CTUXUUHBIX OCJICTBUN;

- oOyajaHue HaBbIKaMH 0Oe30macHoil paboTbl BO BpeMsl IMPOEKTHO-
HUCCIIe10BaTeILCKON

- OKCIEPUMEHTAJIbHOW JAESITENbHOCTH, MPU HCHOIB30BAaHUHM JaOOPATOPHOIO
000py10BaHUS,

- CIOCOOHOCTh MCIONb30BaThb NPUOOPETEHHbIE 3HAHUA U YMEHHUS B
NPaKTHYECKON JEATEIHHOCTH M TOBCEAHEBHOW JKM3HH ISl COONIONIEHUS MeEp
npoUIAKTUKN OTPABJICHUN, BUPYCHBIX M IPYTHX 3a00JIEBaHUM, CTPECCOB, BPEIHBIX
IpPUBBIYEK (KYpEHUS, aJKOTOJIN3Ma, HAPKOMAHNUN); TIPABUJI TIOBEJICHUS B IPUPOJHON
cpene;

- TOTOBHOCTh K OKa3aHMIO TEPBOM MOMOIIM MPU TpaBMaX, MPOCTYIHBIX U
ApyTUX 3a00JIeBaHUIX, OTPABICHUAX MHUIIEBHIMHU MPOIYKTAMHU;

Memanpeomemnbix:

- OCO3HaHHE COIMAJIbHOW 3HAYMMOCTH CBO€H mpodeccruu/crnennalbHOCTH,
oOnazaHue MOTUBaLMEN K OCYIIECTBICHUIO MPO(HEeCCHOHATBHOM IeATEIbHOCTH;

- OCO3HaHUE COIMAJIbHOW 3HAYMMOCTH CBOEH mpodeccruu/crnelalbHOCTH,
oOyaziaHue MOTUBaLMEN K OCYIIECTBIECHUIO TPO(ECCHOHATIBHOM e TEIbHOCTH;

- TOBBILICHHE HWHTEIJIEKTyaJlbHOTO ypOBHA B  IpollecCE€  HM3yueHUs
OMOJIOTMUYECKUX SIBJICHMI; BBIJAIOIIMXCSA JOCTHKEHUM OWOJIOTHH, BOILEIIIMX B
OOIIIEUEI0OBEUECKYI0 KYJIbTYPY; CJOKHBIX W IPOTUBOPEUYMBBIX NyTE€H pa3BUTHUSA
COBPEMEHHBIX HAay4HbIX B3IJISI0B, UAEH, TEOPHUl, KOHIENIHM, TUIIOTE3 (0 CYIIHOCTH
U TIPOUCXOKJICHUHU KU3HU, YEJIOBEKAa) B XOJ€ pabOThl C pa3IMYHBIMU HCTOUYHUKAMU
uHbopMaIny;

- CHOCOOHOCTH OPTaHU30BBIBATH COTPYJHHUYECTBO €IUHOMBIIIICHHUKOB, B TOM
YHCclieé C WCMOJB30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;
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- CIIOCOOHOCTh MOHUMATh IPUHIIUIIBI YCTOMYMBOCTU U IPOJYKTUBHOCTH KHBOM
OpUPOJbI, TYTH €€ M3MEHEHHUS T[OJA BIUSHHEM aHTPONOTEHHBIX (PAKTOPOB,
CHOCOOHOCTh K CHCTEMHOMY aHajiu3y TIJ00aJbHBIX 53KOJIOTMYECKUX MpoOlieMm,
BOIIPOCOB COCTOSIHMSI OKpPYXalolled Cpeabl W PalMOHAILHOIO HCIOJIb30BaHUSA
IPUPOAHBIX PECYPCOB;

- yMeHHE OOOCHOBBIBATb MECTO U pOJIb OHOJOTMYECKUX 3HAHUU B
IIPAKTUYECKON  JEATEIBHOCTH JIIOAEHW, Pa3BUTHM COBPEMEHHBIX TEXHOJOTH;
OIpPEAEIIATh JKUBbIE OOBEKTHI B IIPUPO/IE; IPOBOAUTH HAOIIOAEHUS 32 IKOCUCTEMaMHU
C LEJBI0 MX ONMCAHMS W BBIABICHHS €CTECTBEHHBIX M aHTPOIIOIE€HHBIX W3MEHEHUN;
HaXOJMUTh U aHAJIM3UPOBATh MH(POPMALIHIO O KUBBIX 00BEKTAX;

- CIIOCOOHOCTh NPUMEHATH OHOJOTMYECKHE W HKOJIOTMYECKUE 3HAHUS IS
aHaJIn3a MPUKIAIHBIX IPOOJIeM X03sIIICTBEHHOH 1€ATEIbHOCTH;

- CIOCOOHOCTh K CaMOCTOSITEIbHOMY MPOBEJICHUIO UCCIIEI0BAHNM, TOCTAHOBKE
€CTECTBEHHO-HAYYHOTO  JKCIEPUMEHTA,  HCIOJIb30BAHUIO  HH(POPMALMOHHBIX
TEXHOJIOTHIA JUIS PEIIeHUsI HAyYHBIX U MPO(PECCHOHANBHBIX 3a/1a4;

- CIOCOOHOCTh K OIIEHKE 3TUYECKHX ACHEeKTOB HEKOTOPBIX MCCIEJOBaHUU B
005acTH OMOTEXHOJOTUH (KIIOHUPOBAHKE, HUCKYCCTBEHHOE OIJIOJIOTBOPEHHUE);

npeomMemHulx:

- c(pOpPMHPOBAHHOCTh NPEACTABICHUA O pOJIM M MECTe OHOJOTrUU B
COBPEMEHHOW HAy4yHOM KapTHHE MHUpa; I[IOHUMaHWE pOJM OHOJIOTMH B
(popMHpOBaHMK KpYyrozopa " (PYHKIUMOHAIBHOM TIpPaMOTHOCTH JJisi pELIEHUs
MPaKTUYECKHX 3a]1a4;

- BJIAJICHUE OCHOBOIIOJIAralOIMMU HNOHATHAMHU U MPEACTaBICHUSMHU O KUBOU
OpUpPOAE, €€ YPOBHEBOW OpraHW3allid M HBOJIOLUHU; YBEPEHHOE I0Jb30BaHUE
OMOJOrMYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMU METOJIaMH HAy4YHOI'O MO3HAHHUS, UCIOJIb3yEMbIMH MIPU
OMOJIOTUYECKUX HCCIECOBAHUSAX MKUBBIX OOBEKTOB M HKOCHUCTEM: OIHMCAHHUEM,
U3MEpPEHUEM, MPOBEACHUEM HAOIIOACHUN; BBISIBICHHE U OLEHKAa AHTPOINOIE€HHBIX
U3MEHEHUN B IPUPOJIE;

- chOpMUPOBAHHOCTb YMEHHH OOBSCHATH pE3yJbTaThl OUOJOTUUECKUX
AKCIIEPUMEHTOB, PEILIaTh AIeMEHTapHbIE OMOJOTUYECKHE 3a/1a4H;

- chOpMHPOBAHHOCTh COOCTBEHHOW TO3WIIMM 1O  OTHONICHUIO K
OMOJOrnYecKord MHQPOPMALMH, MOJIy4aeMOW W3 Pa3HbIX MCTOYHHMKOB, IN100ATbHBIM
AKOJIOTMYECKUM MPOOIEMaM U MyTSIM UX PEILICHHUS.

Buumanmue! Eciiu B Xxo/1€ M3y4eHMs AUCUUIUIMHBI bruosiorus y Bac Bo3HHKarOT
TPYJIHOCTH, TO BBI Bcerja Moxere K IMPEnoJaBaTeslt0 IPUMNTH Ha JTONOJHUTEIbHBIC
3aHATUSA, KOTOpbIE TMPOBOJATCS  corylacHo rpaduxky. Bpems mnposenenus
JOTOJHUTENBHBIX 3aHATHM Bbl cMmokeTe y3HaTh y MpenojaBaTeNs, a TaKxKe
O3HAKOMMBIINCH C IpaUKOM UX MPOBEICHUS, pa3MEIICHHOM Ha JABEpU KaOMHeTa
IpEenoJaBaTels.

B cnyuae, ecnim Bel nponyctrin 3aHATHS, BBl Takke Bcera MOKETe NPUUTH
Ha KOHCYJIbTALIUIO K ITPENOIaBATEIIO B YAChI IOMOJIHUTEIbHBIX 3aHATUH.



OBPA3OBATEJBHBIA MAPIHIPYT IO JUCIUIIIMHE BHOJIOT U

Tabnuya 1
@opMbI 0TYETHOCTH, 00sI3aTeJIbHbIE JAJIS1 CIAYHN KosnuecTBO
MPAKTUYECKUE 3aHITUS 4
Touku pyOeKHOT0 KOHTPOJIS 4
[IpomexxyTouHas arrectauvsi B BHJAE HWTOTOBOM KOHTPOJIBHOU
paboTHI

Kenaem Bam ynaum!




COAEPKAHUME JUCHUIIJINHBI
OO0bekT n3y4enus Ouosornu. Meroabl NO3HAHUS KMBOI NPUPOABI

OcHOBHbIe NOHATHA M TEPMHHBLI 1O TeMe: OWOJOTHS, HAOJIIOJICHHUE,
SKCIIEPUMEHT, CPABHEHUE, UCTOPUUYECKUN METOJ]

Ilnan u3ydyeHnusi TeMbl (TICPEUCHb BOIIPOCOB, 00513aTEIBHBIX K H3YUCHHUIO):
1. OnpeseiieHue MOHATHS «OMOIOTHS
2. Mertoabsl OnosIorun

KpaTtkoe n3ino0:xxeHune TeopeTniecKuX BONPOCOB:

buonocusn — coeokynnocmev unu cucmema HAYK 0 JHCUBHIX CUCHIEMAX.
[loHsATHE <GKUBBIE CHUCTEMbBD» 3/IECh BAXKHO IMOJYEPKHYTb, MOCKOJIbKY >KU3Hb HE
CYILIECTBYET cama 1o ce0e, a SBJISETCS CBOMCTBOM ONPEAEICHHBIX CUCTEM.

[IpeameT u3ydeHnust OMONIOTrUU — BCE MPOSIBJICHUS KU3HU, & UMEHHO:
CTpoeHUE U (YHKIIUU KUBBIX CYIIECTB U UX MIPUPOIHBIX COOOIIECTB;
pacnpocTpaHeHue, MPOUCXOKICHUE U PA3BUTUE HOBBIX CYIIECTB U UX

cOoO0OI1IEeCTB;
CBSI3U JKMBBIX CYIIECTB U UX COOOUIECTB JIPYT C APYIOM U C HEXHUBOM
MIPUPOJION.
3amaun  OMOJNOTUM  COCTOST B HM3YYCHHMH  BCEX  OHMOJIOTMYECKHUX
3aKOHOMEPHOCTEH Y PAaCKpBITUU CyIIHOCTH >ku3HU. [Ilpu sTOoM B Omosoruu
UCIIOJIb3YETCS PsI/l METOJIOB, XapaKTEPHBIX JJIsI €CTECTBEHHBIX HaAYK.
K ocHOBHBIM MeTO1aM OMOJIOTUH OTHOCSITCS:
Haob1100enue, TI03BOJIAIOIIEE ONTUCATh OMOJOTUYECKOE SIBJICHUE;
CpasHeHue, IAIIIEEe BO3MOXKHOCTh HAMTH 3aKOHOMEPHOCTH, OOILIME IS
Pa3HBIX SBJICHUI;
IKcnepumenm, B X01€ KOTOPOro UCCIEI0BaTEIb UCKYCCTBEHHO CO3aeT
CUTYAallMI0 TO3BOJSIOLIYI0 BBIABUTH TIJyOOKO Jexamue (CKpbIThie) CBOMCTBa
OMOJIOrNYECKUX O0OBEKTOB;
ucmopuveckuii memoo, TO3BOJSIONIMH Ha OCHOBE JaHHBIX O
COBPEMEHHOM MHPE KUBOTO U O €r0 MPOLUIOM, PACKPHIBATh 3aKOHbBI PA3BUTHSI KUBOU
IPUPOBIL.
Beimie 66110 cka3aHo, 9TO OMOJIOTHS SBISIETCS] CUCTEMOM HaYK, KOTOPHIE MOTYT
OBITh KJTACCU(DUIIMPOBAHBI PA3IMYHBIM 00pa3oM.
1.  Ilo npeomemy usyuenus: 60TaHUKA, 300JI0THSI, MUKPOOUOJIOTHUS U T.1I.
2. Ilo obwum ceoiicmeam Hcugvlx OP2aHU3MOE:
- TFE€HETHKA (3aKOHOMEPHOCTH HACJIEACTBEHHOCTH )
- Oonoxumust (IpeBpalieHus BEIIECTBA U SHEPTUH)
- 9Koyiorusa (B3aUMOOTHONIIEHUS JKUBBIX CYHIECTB U HX HNPUPOJHBIX
COOOIIECTB C OKPY KAIOIIEH Cpeaoif) U T.II.
3. Ilo ypoenw opzanusauyuu Hcueoi mamepuu, HA KOMOPOM
paccmampuearomc Heugvle CUCMeMbl:



- MOJICKYJISIpHAsi OMOJIOTHS,;
- LIMTOJIOT U,
- TUCTOJIOTHS U T.II.

IIpakTHyeckue 3aHATUSA
— HE MPElyCMOTPEHO.

3aaHus ISl CAMOCTOSITEILHOTO BHINOJIHEHUS
— HE MPEeyCMOTPEHO.

@®opmMa KOHTPOJISI CAMOCTOATEILHOH (BHEAYIMTOPHOM) padoThI:
— HE MPESYyCMOTPEHO.

BOHpOCLI AJIdA CAMOKOHTPOJIA 110 TEME:

1. JlaiiTe onpenesieHre NOHATUIO «OUOTOT U
2. Ilepeunicinte OCHOBHBIE METO/IbI OMOJIOTHH.
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Pa3nen 1. Yuenue o KjieTrke

Tema 1.1. PazBuTue 3Hanui 0 kieTke. XuMHAYECKass OPraHU3anus KICTKU

OcHOBHbIE MOHATHUS U TEPMUHBI 10 TeMe: KJIETKa, MaKPO-MUKPOIJIEMEHTHI,
HEOPraHUYECKUE BEIIECTBA, OUOMOIUMEPHI, MOHOMEDHI, YIJIEBO/bI, JTUIH/IbI, TOPMOH,
dbepMeHT, BATAaMUHBI, HyKJIEUHOBBIE KUCITOTHI, ATO.

Il;1aH U3y4YeHUus TeMbl:

1.ITonsarue o Hayke ruronorusi. Kinetka — sneMeHTapHas )KuBasi CHCTEMA.

2. XUMHUYECKHUM COCTaB KICTKH:

a) 2JIEMEHTHBIN COCTaB KJIETKU;

0) HeopraHWYECKHE BEIEeCTBa KJISTKHU: BOJa, MUHEPaIbHbIE BEIICCTBA;

B) OPraHMYECKUE BEIIECTBA: OCIKH, YIIIEBOIbL, TUMU/IbI, HYKICUHOBbIE
KHUCIIOTEI, ATO.

KpaTtkoe n3noxxeHue TeopeTuiecKuX BONPOCOB:

1.uronorus (rp. kytos — kierka, logos — ydeHue) — Hayka O CTPOEHUHU,
(GYHKIUY 1 Pa3BUTHH KJIETKH.

KrneTka cocTaBisieT OCHOBY CTPOCHWS, )KM3HEICATEIPHOCTH U Pa3BUTHS BCEX

KUBBIX (OPM — OJHOKJIETOYHBIX, MHOTOKJIETOYHBIX M Ja)Xe HEKJICTOYHBIX.
bnaronaps 3an0keHHBIM B HE MeXaHU3MaM KJeTka oOecrieyuBaeT OOMEH BEIIECTB,
UCIIOJIb30BaHUE  OMOJIOTMYECKOW  HMH(pOpMaluu,  pPa3MHOXKEHHUE,  CBOMCTBa

HACJIEJICTBEHHOCTH W HM3MEHYMBOCTH, OOYCIIOBIMBAasE TEM CaMbIM MpPUCYIIHE
OpPraHUYECKOMY MHPY KauecTBa €IMHCTBA U pa3HOOOpasus. dJeMEHTapHas >KUBas
cucrema.

2. XUMHYECKUIl COCTaB KJETKH. Bce KIETKM JKMBOTHBIX M PaCTUTEIBHBIX
OpraHW3MOB, a TAaK)X€ MHKPOOPraHM3MOB CXOIHBI IO XMMHUYECKOMY cOCTaBy. B
KJIIETKE COIEPKUTCA HECKOJBKO ThICAY BEIIECTB, KOTOPHIE YYacTBYIOT B
pa3HOOOpa3HbIX XUMHUYECKUX peakuusx. CXOICTBO B CTPOCHUH M XUMHUYECKOM
COCTaB€ Pa3HBIX KJIETOK CBUJIETEIBCTBYET O €IUHCTBE UX IPOUCXOKICHUS.

Tabnuua 2 Baxkheillre XuMUYECKHUE 3JIEMEHTHI KIETKU

a.TlE‘ME]lTI:], BEXOIANNE B COCTAR RKIeTOR ORTaHHEMONE, %

NAKDOAEITEMEHTEL

(oo O0,001% )

FMHEDOMNIEMNEHTEL

{or 0,001 zo 0,000001%:)

L\".i'l BT [] 2Dl I-!'I{mﬂ.!le]ﬂ(‘ Hihl
{reree 0,000001%)

Maraui (0,02—0,03)
Harpwii (0,02--0,03)
Kaneuwnit {0,04—2,00)
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Kucnopop (65--T5H) Bop Ypae
Vrenepon (15 18) HKobaner Pamuis
Aaor (1,5 -3) Mens SonoTo
Bopopon (8--10) Monndpen PTYTh
Pocdop (0,2—1,00) Iluuk Bepuinni
Kanuit (0,15—0,4) Bananui Ieawmin
Cepa (0,15—-0,2) HMon Cenen
dKeneso (0,01-—-0,15) Bpom



Tabnuna 3 [IporieHTHOE COOTHOIICHHE OPTaHWYECKUX U HEOPTaHWYECKUX BEIIECTB,

COACPIKAIINXCA B KIICTKC

Heoprauwueckne | Comep:sanne, % Oprananueckue Copepmanne, %
Bona 40—95 Benku 10—20
Hpyrue neopra- |1,0—1.5 Juny s 1—56
HHYECKHEe Bellle- ¥Yrnepogst 0,2—2,0
CTBA HyKJjeMHOBLIE KUCAOTE 1,0— 2*"_:"

| AT m apyTHe RE3KOMoJIe- 0,1—0,5

EYNApHLBIe OpraHn4YecrHe
| COBJIHHEHMH

Bewecrea B cocrage OpraHuamMos l

|
| |

Heopranuyeckue Opranuueckue I
| } I
I | I I
S Mansie Buononumept
Coepunehma VioHtt MORneKynsl | {MakpoMmonexynel )
— Bopa = AHUOHMI — MoHocaxapuasi l— Nonucaxapuaw
Conw, — KatvoHsl § t— AMUHOKUCNOTH t— Benkn
KWMCAOTH -
W Aap.
—  Hykneotwas! |—— HyknewHosuie
KMCNOTH
— Jvunuoe
— Lpyrue

Makpo3JieMeHTbI BXOST B COCTAB OPTaHUYECKUX COETUHEHUM.

Muxkpo3s1eMeHTbl: Hoj (BXOIUT B COCTaB TUPOKCHHA, TOPMOHA IIIMUTOBHUIHON
XKene3bl), KoOambT (BuTamuH B12), mapranen, HUKeNTb, pyTeHHWH, ceieH, (top
(3yOHast sMalb), Me/lb, XpOM, IIMHK

YabTpaMuKpo3JIeMeHThI OKa3bIBAIOT OaKTEPUIMIHOE BO3JICUCTBUE,
MOJABJISIIOT OOpaTHOE BCACHIBAHME BOJII B IOYEYHBIX KaHAJbIaX, OKAa3bIBAIOT
Bo3nelicTBUEe Ha (epmeHThl. [Ipu ero HegocTaTtke celieHa Pa3BUBAIOTCS PAKOBBIC
3a0oneBanus. OYHKIUU yIBTPAMUKPOIIEMEHTOB €I1€ MO MOHSTHBI.

Boaa - BaxHEeHIIMII KOMIIOHEHT KJIETKH, OmNpeienser (U3nYecKue CBOMCTBa
KIEeTKH — 00BEéM, ympyroctb. Boma pacTBOpsieT BemIECTBA, Yy4YacTBYIOIIHUX B
XUMUYECKUX PEaKIMSIX: MEPEHOCUT IMUTATENIbHbIE BELIECTBA, BBIBOOUT W3 KIETKHU
oTpabOTaHHBIE U BpEAHBICE COCAMHEHHs. BernecTBa pacTBOpUMBIE B BOJE
ruApoduIbHBIE (OT TPEUECKOro «THAPOC» -BOJA, «PUIE0» — I000Bb)- CIHPTHI,
aMUHBI, YTIIEBO/IbI, OCJIKHU, COJIH.
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http://elenazharkova.ru/wp-content/uploads/2015/01/veshe.jpg�

HepactBopumbie B Boje ruapodoOHBIE (OT TPEUEeCKOro «THIPOC» — BOJA,
«poboc» — cTpax, HEHABUCTh) — KUPBI, KIeTUaTKa.

MunepanbHble cosim 00€eCreynBaIOT CTaOUJIbHbBIE noKasareiu
OCMOTHYECKOTO0  JIaBJICHUS,  IMepeladyy  HEpPBHOIO  MMITYJbCa,  SIBJISIOTCS
HOCHUTEIIIMHU 3JIEKTPUYECKOTO 3apsana. Jlns mnpoueccoB KU3HENEATEIbHOCTH U3
BXOJISIIMX B COCTaB COJIEM KaTHOHOB HamOosiee BakHbl: K+, Na+, Ca2+, Mg2+ u3
annonoB: HPO42-, H2PO4-, Cl-, HCO3- [IpouHocTh U TBEPAOCTH KOCTHOM TKaHH
oOecrnieunBaercsa pocdaroM Kalblus, a pAKOBUH MOJUIFOCKOB — KAPOOHATOM KaJbI[HSI.

Opranuyeckne BellecTBA KJICTKM IMIPEACTaBICHbl OelKaMH, JUIUIaAMHU,
yIJIEBOJIaMU, HYKJIEMHOBBIMU Kuciaotamu, AT®, BUTAMUHAMHA U TOPMOHAMMU.

beakn — 510  OWoOmoONMMEpPHl, MOHOMEpPaMHU  KOTOPBIX  SIBIISFOTCS
AMUHOKHUCTIOTHI. AMUHOKHCTIOTBICOIEPKAT aMUHOTPYIIITY, KapOOKCUIIBHYIO TPYIITY U
pamukain. B cocraB 06enkoB BXoauT 20 OCHOBHBIX aMHUHOKHUCIOT. CoOeAUHSIOTCS
AMUHOKHUCIIOTBI MEXK Iy co00il ¢ 00pa3oBaHMeM NenTUAHON cBs3u. Llenouka u3 Goiee
gyeM 20 aMUHOKHCIIOT Ha3bIBACTCS TMOJMMEHTHAOM WiH OelkoM. bemku o00pazyroT
YETBIPE OCHOBHBIE CTPYKTYpbl: MEPBUYHYIO, BTOPUYHYIO, TPETUUHYIO U
YETBEPTUUHYIO

benku BHITIOMHSIOT B KJIETKE psAll (DYHKIUN: MJIACTUYECKYIO (CTPOUTENBHYIO),
KaTaJTUTUYECKyI0 ((pepMEHTATUBHYIO), SHEPTETUUYECKYIO (PHEpreTHYecKas IIeHHOCTb
pacmerienuss 1 r© OGenka — 17,6 kJIk), curHaibHyr (peLEnTOPHYIO),
COKpaTUTENIbHYI0  (JBUTaTENbHYIO), TPAHCHOPTHYIO, 3alIUTHYIO,PEryJISTOPHYIO,
3anacarouyro.

20 TMnoe o] 0 npy AeACTBNKM Ha pacTBoOp
" " -~
f H,N-CH; C- OH + H-N-CH-COOH ——» H,N-CH;C-N-CH-COOH 06nka B wenounoii cpene
HEe3aMEeHUMbIe 3aMeHUMble b ] -H;0 o e cynbdhara Meam
3

noABnNAeTcH ¢MOI‘IBTOBDB
TMHUHN aNnasuH

2/TUYUH, 8aruH,

MHUHH ama’HuH
.nell'rqu;-t, CTpoeHue (xmmenTix) OoKpalwmsaHue
usoneliyuH,  Paavkan =
mpeoﬁw-t’ ‘ MOHOMEPbI — o6pa3oBaHue NenTHOHON CBA3K ] obHapyvBaeT
4 CH dMWHOKHKCIIOT, NeNTUARYIO CBASL
MemUOHUH,
JIU3UH, KapBoKeunbHas oBHapyxeHue GuypeToBas peakuns
¢heHunanaHuH, amuHorpynna  TRYANa KCaHTONpOTEMHOBAA peaKkUus

mpunmochaH (onpepenser  (onpeaensier o6Hapy*MBaeT apomaTUyecKue paguKansi

KMCNOTHbIE

OCHOBHblE i
CBOWCTBa)

= npy AencTBUKU Ha pacTBop Gernka KoOHUEHTPMPOBaHHOWM a30THON
CcBOVICTBa)

KUCNOTbI NOABNAETCA XenToe oKpalumsaHue

rnobynapHble
no QOQMQ { rnooynAapHbie
pacTBoOpUMbI
chubpunnsapHbie

HepacTBOpUMbI

nococtaBy T,
no CocTae CHOXHbIE
NpocThie (NPOTEeUHbI

e benkoBan bydepHan cucTema
OCHOBHOE CBOUCTBO

CeolcTBa Genka 3aBUCAT OT
nocnenoBaTesfibHOCTWU AMUHOKUCNOT B

ero Mornekyne. 3ameHa, ytpata unu chyHKUMM

XPOMONPOTEUHbI

AobaeneHue HOBOW aMWHOKMCNOThI 1.K 2emoamobuUH,
MEHSAIOT cBolcTBa 6enka. 3To ABneHue CTPYKTYpbI MaATANNTUHECKAA (thepMEHTATH BHAR Xnopogbusin
NEXNT B OCHOBE MHOTOO6pPasHA KUSHU. 2. CTpouTenbHas  epamum (OKP;eweHHble
> Hebenkosble
peHaTypauua 3. iBuratensHasa aKImuH, MUo3UHR KOMITOHEHTIbI)
.= . = RN .
ﬁ E [ & 2 - 4. TDchnonTHaH 2emM02106UH MeTannonpoTeuHbl
S o % ‘ £ S 3 (c uonamu
m &9 VEI J o S. PerynATOPHAA  uHcymuH, penpeccopbi mapeaHua, UUHKA)
P '3 < =8 a3 A
g -u.é o %'8‘ § E TeMGRCGLUN,8bICO 6. PegenTogHaﬂ (CMFHaJ’IbHaFlI MUKONPOTENHbI
= o S 8 2 0 romonexynapHbie podorncun MypeLaL Myt
= oy by % a e chepmenmbi 7.3 o S
= uHImepgrepoH,
g . 3awuTHan poH,
I 5 g I" 0o EOI IV UMMYHO2OGY TN nuMnonpoTeuHbl
= o a 8. TOKCUYECKAA HeldpomoKcuH iroadrr:;gm::
- = - 3meuHoz0 ada Pl
AeHaTypayns 9.3 gQOCg:_)OHQOTeVIHbI
a-cnupans  B-cmpykmypa KMCNOTbI, WeNoyu, TsKenble MeTarnbl, . JHepreTnyeckKana o _— 17,6 kOw Sl et
(croucmas) TeMnepaTypLl, U3NY4eHUS {0 3anacaloWas wpedxosuHa

HYKNneonpoTeuHbl
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VYriaeBoasl COCTOST W3 yrieponaa, Bojgopojga M kuciopona. CloxHbele —
NOJINMEpPbl C MOHOMEpaMH B BHJE€ MOHOcaxapuJoB (TJIFOKO3a, puodo3a,
ne3okcupr0o3a).K yrimeBogam OTHOCSTCS TUIFOKO3a. KMBOTHBIH KpaxMall-TJIMKOTEH.
MHorue yrieBoAbl XOpPOIIO pPAaCTBOPUMBI. YTJIEBOABI BBIMONHSIOT B KIETKE
IUTACTUYECKYI0 (CTPOUTENBHYIO), DJHEPreTUYEeCKyl0 (dHEepreThyueckas IEeHHOCTD
pacmerienust 1 v yrmeBogoB — 17,6 x/lx), 3amacaromniyio U ONMOPHYIO (PYHKIUH.
VYTaeBobl MOTYT TaK)K€ BXOAUTH B COCTAB CIOXHBIX JIMIUIOB U OEJIKOB.

NeHTo3bl CHOH  CHOH CHOH ¢ :cTpoUTenbHaa naHumpm
‘/_% @@@% YSIeHUCTOHOrnX
)

pubosa desokcupubosa IIJH NH NH . KNeToYHble CTeHKH
CH,OH CH,OH COCH, COCH, C SO CH, XUMUH rpuboe
ko OH o. OH nonumep N-auetun-D-rnokosamMuna

—?l nonuMepsb! rMIOKO3bl

OH OH OH H

®: nocTpoeHne HK nonucaxapuael Kpaxman (p-A)

=
OOOE—g o |3
0:0:0:0 8
Q|
O6wast popmyna amMusToneKmuH z
amusiosa (paseemerneHHbIe
reKkcosbl C,H0) % o
® ... (nuHeuHbIe MOJIeKYTbi) =
2/THOK03a MOITeKy b ’) g
‘/———‘/\\‘ ECHOH SCHOH SCHOH A
I:HzOH cu OH X H O H H jlio\ H &
VL W o X S S T S
o W o W MaiTbmo3a p— — ~ I
2/TFOK03a + 2/TFOKOo3a H OH H OH ‘\t! oH |/ o
I
a-2s1roK03a O @ R
2/10K03a " 2 [+]
’B ceers108UYHbIL caxap arnuiozeH (-e)
O BOYKMO33 | Lz omenis (caxapo3a) semesreHue MOSTeKys e 2 pa3a ebillle, ]
P 2rroK03a +bpyKmo3a YemM y aMusIonekmuHa =—> KomrmakmeH
2anakmo3sa | SJTHOKO3b! H,0H o =
AT oM nodxodum 0517 XUSOMHbLIX Op2aHU3MOo8
- H
Ho \JH " o Qh W
rmapodunbHbl
H OH“”M\" H OH u oaa
ﬂ . H. OH
sHepreTuveckas @. MOSI0YHbIL caxap (nakmos3sa) T
11— 17,6 KX 2anakmosa + a/1roKo3a
3 CH.OH CH,0H
OH J—o0 &K /,/—O OH
K L OH >0 W rnapocpotHa
T o 1

@D: cTpouTenbHan

Hykneunoevie kuciomupl 00pazyrorcsi B KIETOUHOM sIIp€, C 3TUM CBSI3aHO UX

Ha3BaHUE (OT JAaT. «HYKJIEYC»-AIpO). 3TO OHOMOIMMEPHl, MOHOMEpPAMHU KOTOPBIX
ABJISIFOTCS HYKJIEOTHABL. B cocTaB HyKJI€oTHIa BXOJAT a30THCTOE OCHOBAHUE,
yIIAEBOJ M OCTaTOK OpTO(ochOopHOl KUCIOTHI. BhAensioT aABa Tuna HYKJICHHOBBIX
kucnot: pudonykienHoByto (PHK) u nesokcupubonyknennonyro (JJHK).
JIHK Bxitouaer detbipe TUna HykJIeoTUI0B: aaeHuH (A), Tumul (T), ryanun (I') u
uto3uH (II). Ctpykrypa JIHK Oputa otkpeita @. Kpukom u JI. Yorconom 1953r.
Monekyna JJHK npexacraisier coboii aBynenodeunyr cnupaib. JJHK onpenenser
cocTaB O€JKOB KJIETKM W Tepelayy HAcHeJCTBEHHBIX MPU3HAKOB U CBOWCTB OT
POAUTENEHN K TOTOMCTBY.

PHK Bkito4aeT 4yeTbipe TUINA HYKJIEOTUIOB: afeHuH (A), ypauuia (A), ryaHuH
(I) u mwrosun (L).Beigenstor tpu Buga PHK: undopmanmonnyro (u-PHK),
tpancnoptHyto (T-PHK) u pubocomansnyio (p-PHK). @ynkuuu PHK cBsizanbl c
00pa30BaHUEM XapaKTEPHBIX I TOM KIETKU OEJIKOB.
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onpedenerHbiti nopAIoK Hyxneomudoes JHK
coomeemcmeyem onpedeneHHOMY MopAdKY
amMuHokucniom benka

cnocob «zanucu»
WHhopMaLMK

[ Q :.: Q (@) gollbilon potan i }\' KOMNNEeMeHTapHOCTb

PoszanuHna ®paHknuH
nonyyeHue peHMaeHo2pamMm
cmpykmypsi QHK, 1951

SpeuH Yapradpdp
A+Ir=T+U 1 npasuna
A=T [I=U ] Yapeahgpa

OxeliMc YoTcoH, dpeHeue Kpuk
omxpbeimue cmpyxmypes! JHK e
eude deoliHol criupanu, 1953

1. XpaHeHue
2. KonupogaHue
3. Peanuzauua

HacneacTeBeHHOM [ HykneuHoeble kucnotel ]

HH@POPMaUNn

OHK | PHK : pUBO-HyKITeUHo8as Kucioma
ABOWHaRA ogvHapHas =T — i
cnupans HUTB MPHK {MPHK) TPHK pPHK BPHK
Aesokcupubosa pubosa «4epTex» 6enka  (nepesosumkn  «CTAHOK» ANA reHcE'mqecuan
@ ChIpbA - cuHTesa Genka MH(pOpMaLna
TUMMH ypauun MaTpPUYHBIA CUHTES ] p Bupyca

AMWHOKUCNOT

TpanckpHnums Tpancaaumns

AHK = PHK Beaox
SRV NN g
P
— 'P_eu.'mnuml
JAHK AHK
TRORVON

KomnnemenTapHocTL - B3aMMHOE COOTEETCTEME MOMEKyN GMONONMMEpPOB MK UX oparMeHToB, obecne4ynBaniyee
ofpazoBaHie cBAzEN MeXay HUMK

AT® (aneno3unrpudocdar)- yHUBEpCATIbHbIA OUONOTMYECKUN aKKyMYJIATOP

sHeprun B KieTke. AT® comepXuUTCs B MUTOXOHAPHSX, SApE, XJIOPOILIACTaX,
nuroruiazme. C momornipio AT® B KIIeTKe OCYIIECTBIACTCS CHHTE3 BEIECTB, OMCHIE
KTYTUKOB M PECHUYEK B KJIETKaX MPOCTECHUIIINX.

IIpakTHYeckue 3aHATHA
— HE NIPEAYCMOTPEHO

3aganus 119 CAMOCTOATEIbHOI0 BbINIOJTHEHUS
— HE NPEAYCMOTPEHO

BOHpOCLI AJI CAMOKOHTPOJIA 10 TEME:
1. Kakue 31eMeHThI Hpeo6na11a}oT B COCTAaBC JXKMBBIX OpI‘aHI/ISMOB? KakoBo ux

OnoJIornueckoe 3HaueHue?

2. KakoBa Ouosoruyeckas pojib BOJbl B KJIE€TKe?
3.3HaueHHEe MUHEPAIbHBIX BELIECTB B KIETKE.
4. OxapakTepu3yiTe CTpOEHHUE MOJIEKYJT YTIEBOAOB B CBS3M C UX (DYHKLMSIMU B

KIICTKEC.

5. Oxapaktepu3yiTe CTpOCHHE MOJIEKYJI JUIUI0B B CBSI3U C UX (PYHKIHSIMU B

KIICTKEC.

6. OxapakTepu3yiTe CTpOECHHE MOJICKYJ OCJIKOB B CBSI3U C MX (DYHKIUSIMH B

KJICTKC.
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7. JloKakuTe CHpaBeJIMBOCTh YTBEPXKICHHUS O TOM, YTO OEJKH COCTaBISIOT
OCHOBY HU3HH.

8.I'ne pacnonoxens! Mmosiekybsl JJHK B kiieTke, KakoBO UX CTPOEHHE M KAKYIO
POJIb OHU UTPAIOT?

9. Oxapakrepusyiite ctpoenue, Buibl, pyHkunn moaexysn PHK.

10. KakoBo crtpoenue u 3HaueHue AT® B knetke?
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Tema 1.2. CtpoeHue n GQyHKIMH KIETKU

OcHOBHBIE IOHATHS U TEPMHUHBI 110 TeMe: KIETKU OaKkTepuil, KIeTKU rpuloB,
KJIETKM PAaCTEHUH, KJIIETKN )KUBOTHBIX, IPOKAPUOTUUECKUE KIETKH, JyKAPUOTUYECKUE
KJIETKU.

IInan u3y4eHus TeMbI:

1. Ctpoenue u GpyHKUUU KIETKU

2. [IpokapuoTHYECKHE U SYKAPUOTUUECKUE KIIETKU

3. Huromnna3Mma u kinerouyHas memOpana. OpraHoubl KJIETKH.

Kparkoe u3inoxeHne TeopeTu4yecKuX BONPOCOB:

1. Ctpoenne u pyHKIIMHU KJIETKH

Hayxka, m3yuatomas ctpoeHue W (DYHKIWHM KJIETOK, HA3BIBACTCS UUMOJIO2UA.
Kiietku MOryT otinuuathest Apyr ot Jipyra no gopme, cTpoeHU0 U QYHKIUSAM, XOTS
OCHOBHBIE CTPYKTYpHBIE 3JEMEHTbl y OOJIBIIUHCTBA KIETOK CXOJHbI. JIro0oit
OpraHu3M Pa3BUBAETCS U3 KIETKU. JTO OTHOCHUTCS K OpraHu3Mam, MOSBUBIIUMCS Ha
CBET KaK B pe3yJbTare Oecrmojoro, Tak M B pe3yjbTaTe IMOJOBOTO CIOCOOOB
pa3sMHOXEHUA. IMEHHO MO3TOMY KIJETKA CUMTACTCS €AWHULIEM POCTAa M Pa3BUTHS
oprann3Ma. COBpeMEHHAsi CUCTEMATHKA BBIJIEISET CIECAYIOIIME [IaPCTBA OPTaHU3MOB:
bakrepun, ['pubsi, Pacrenus, XupoTHbie. OCHOBaHUAMH [IJISi TAKOTO pa3jeiieHUs
SIBIIIFOTCS] CIIOCOOBI MUTAHUSI 3TUX OPTraHU3MOB U CTPOEHHUE KIIETOK.

2. [IpokapuoTHyecKue U FYKAPUOTHYECKUE KICTKHU

buoniorn BeiIeNnAOT ABE OOJBIIME CUCTEMATHYECKUE TPYIIbl KIETOK —
npoxkapuomuueckue v yykapuomudeckue. IIpokapuoTHYeCcKue KJIECTKU HE COJIepKaT
HACTOSIIIETO sIApa U psiia OPraHOUAOB. DYKAPUOTUUECKHUE KIIETKU COAEPHKAT AApO, B
KOTOPOM HaXOJMUTCA HACIEACTBCHHBIM anmapaT opraHusMa. [Ipoxkapuotmueckue
KJIETKU — 3TO KJIETKH OaKTepuil, CHHE3eJIeHbIX Bogopocieil. KiieTku Bcex ocTanbHbIX
OPraHU3MOB OTHOCSTCS K 9yKApUOTUYECKUM.

baxkmepuanvnvie Knemku UMEIOT CIEAYIOIIUE, XapaKTEPHbIC JUISI HHUX
CTPYKTYpPbl — IUIOTHYIO KIJIETOYHYIO CTEHKY, OJIHY KOJbLEBYHO Mousekyny JIHK
(HykJieoTHa), puOOCOMBI. B 3THX KileTKaX HET MHOTHMX OPTraHOMIOB, XapaKTEPHBIX
JUTSL DYKapUOTHYECKUX PACTUTENbHBIX, )KUBOTHBIX U TpUOHBIX KieTok. [lo crocoly
nuTaHus OakTepuu JCNATCA Ha asmompodos, xemompoghos u cemepompoghos.
Knerkun pacreHuii cojepkar XapakTepHbIE TOJBKO MJI HUX IUJIACTUABI —
XJIOPOIUIACTBI, JEUKOIJIACTHI U XPOMOIUIACTBI; OHU OKPYKEHbI MJIOTHON KIJIETOYHOU
CTEHKOM M3 LIEJUIIOJIO3b], a TAKXKE UMEIOT BaKyOJIM C KJIETOYHBIM COKOM. Bce 3enenbie
pacTeHusi OTHOCATCS K aBTOTPOMHBIM OpraHu3MaMm. Y KIETOK XWUBOTHBIX HET
IUIOTHBIX KJIETOYHBIX CTEHOK. OHH OKPY)KEHBI KJICTOYHOW MeMOpaHou, uepes
KOTOPYIO TMPOUCXOAUT OOMEH BEIIECTB C OKpykaroieu cpeaoil. KneTtku rpudos
MOKPBITHl KJIETOYHOW CTEHKOMW, OTJIMYAIOLICHCS 10 XHWMHUYECKOMY COCTaBy OT
KJIETOYHBIX CTEHOK pacTeHuil. OHa COJAEpKUT B KaY€CTBE OCHOBHBIX KOMIIOHEHTOB
XUTHH, TOJHCAaXapuibl, OCIKH U KUPbI. 3aMacHbIM BEIIECTBOM KIIETOK T'pUOOB H

KHNBOTHBIX ABJIACTCA I'NIMKOI'CH.
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Tabnuma 4. CpaBHeHHE CTPOEHUS KIETOK MPOKAPUOT U IYKAPUOT

KeCTKOCTb

@w/'m"

biXarenbHble
dhoTOCUHTETUYECKNE

MypeuH

[rnuxonpomun
nenTuabl

Cytoplasmic

-

W3 Genka dpnarennuHa
He CoflepXHT LUTONNasmMel

UT BKNKOYEHUA

7 OOWHOYHasA
konbuesas
Xpomocoma

¥ Hexomopkix eéudoe
cyujecmeyem
GHEXPOMOCOMHBIT
tpakmop
HacniedemeeHHocmu
- nrasmuda

He UMmeeT Memﬁpanm

Tabnuua 5. Cpasnenue K1emok pacmeHuii u HcueOMHvIX

Knerounas creska

Meszocomml

MemBparusie opra-
HOHIEI

Pubocombl
IInrockener

Criocob mornoinerus
BEIECTE KAeTKOH

IIminerapiTensHEIE
BaKyoJIH

MuTos u Meitos
FameTrt

Hryrrru

Pasmepst

paemMad «GaKTepuann-
HOM XpoMOCOMOIs

Ecte. Oferuno o6paso-
BEHA NEKTHHOM U MYy-
pPenEOM

Ecte
O6r19HO HeT

Ecti. Menkwme
Hert

TpaecnopT yepes Kie-
TOYHYIO CTEHKY

Ecte, HO oTnMuaoTCA
110 CTPORHMIO

Huamerp B cpefirem
0,3—5,0 mrm

Ipusaasn Ilporapuors Bﬁmpmm
Anpo Her. IHK raxonurca | Ects. Hmeer ofonouxy ua
B IHTOLLIA3ME Asyx memBpan. Copepiur
SALPEIIIKH
leperHgeckui Konmeneran monexkyna | Jluneitnnle monexynet IHE,
METEDHAT IHK, ycnosrO HaskI- OpPraiMaoBAHHEIE B XPOMOCO-

MBI

¥ HMBOTHBIX — HeT, ¥ pac-
TeHHH 00pasoBaHa LENIKI0-
30, ¥ rpuboB — XMTHHOM

Her
EcTe

Ecre
Ecth

ParoiUTO3 M THEOOHTOS
EcTh

Ectn
EcTs
Ecto

HMuamerp po 40 MM 1 Goxee
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3. InTonazma u kiaerouHast MeMOpana. OpraHonabl KJIeTKH

1. paHuUa
2. KoHTponb TpaHcnopTa

3. Pelenuuvs 1 nepenada curHano
4. PepMeHTaTHBHLIE Peakunu

CBOWCTBA

TEKYYeCTb
5. KOHTaKT ¢ ApYrUMU KNeTKaMu
nnasmartuyeckas
camMo3aMblKaHUe il M’a}' I 6. Akopb ANA UMTOCKENETa
MemBpaHa MAasMonus (cvopliusatue) 6 @
n3buparensHas (nnaswanenvva) nebchvans SUNERMOHIIC RO Bohe
paspbie MEMﬁpaHbl 8 SslnoOMORUYecKOM
MPOHWHIEMOCTE no epadueHmy KOHUe! uu p-pe
e NUHOLUTO3
TPAHCTOPT BELLECTB
KWAKOCTHO-MO3aNYHasA Mogenb ] _ tharounros
A A Yyepes MemopaHy _ 3HOOUWTO3

wpys  CUH2€PA U Hukoncoxa L
g OmTocaxapin o ]
AKTUBHbIN TPAHCMOPT [ 3JKIOUMTO3
o~ NPpoMmus gpadueHma
Xarecrepor % KOHUEHMpauLL ¢

mkomvmaas

sampamotl aHepaul
FRSTEES
X ) g o o
f:;”‘ JsottHoM L] L4 ) ¢
XS o e A8 e
N ' : ©
P B HIRITIORES IR 11y 1 4334
F1200ak IR N 0t (P 1212
Harerpamsadh 08 ! B BEEe
Genox < BHyTpeHHas
2 ® g
Mpoctas  Andbchyaus Nuchdyaun AKTMBHBIiA
Andibyausi Yepes . CTOMOWBIO Tpaxcnopt
Manble HesapAKeHHbIe U .Kaﬁaﬂ @ "epemm"a, Srepria
Gocomn KUPOPacMEopUMbIe OBNEMYEHHAR AVGOY3UA
(maccusHbill mparHcropm) Ong 3apAKeHHbIX HOHOS
Buyrph U NONAPHLIX MOAEKY A

Ocmoc - audbdbyana Monekyn BoAbl Yepes NoNynpoHuLaemMyro Membpany No rpaauenTy KoHLeHTpaLnu
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Bropnunan nHaocoma.

[Tepesapusatue
Boienenme
COJIePAHMOro
’ e
HAO yTem
RouKTe3 “9K3I0UMTO3a
(DarounTosnas

Qcratounoe Tensue
BAKYONB

Tepesapipanue
MHTOXOHPHH
Brinenenue
gl;GOCOMHMK Ayrodaruveckan
DMEHTOR

BaKyonb
(BTODHYHAR TH30CcOMa)
Mem6panz, oxpyxuBuwas

HeHyXHYIo Bonee
MHTOXOHIDHIO

Mutoxonapus

fyTeM dK30uHTO% [

[TnasmatHyeckan
memOpaxa

nnocKue nonocmu,
02paHUMeHHbIe MeMOpaHaMu lonbmiat Tnanxit
IHAONNAIMATHYECKHH

Annapar /
lllepoxosartsmii i u
; 3H0MLIA3MATHYECKH
mpyBoKY DETHKYAYM petHKynym

P, .
i [ Cxema: e3auMHoe npeepawyeHue 00HOMEMOPAaHHLIX opeaHoLdoe

@: codepxam U mpaHcropmupyom
2udponumuyecKue hepMeHmbI

NIH30COMBI pH=5
19492,

@: moduthurauus,
KOHUeHmpayus U ynaKoaxa

O
=

DHAoNNa3MaTUYecknii - Aaepras obonouka
peTUKYNYM

aemonus

NEPOKCUCOMbI T @: codepxam Kamarnasy
2H,0,— 2H,0+0,

) ' OfHOMEMOpaHHble BAk YTl @:
\(l=3 © ™ HaKomsIeHUe numam. e-8 U npodykmos
AU [ Opraongs! o6eHa ~ el
' » 4 "V ™ \epovosarwit O TuEA . ' ®
\ \ (epaHynApHbit) t " 0ddepwanue mypaopHo20 dassteHus
A U Tnankg P A @: cunmes
: curimes nunudos benxa Sk codepmanuie 2udponUMUYECKUX
u yenesodos hepmeHmoe 0519 aemonusa
®: cunmes U | 3MC (3MP HemeMBpaHHble [BYMeMBpaHHble

® mpakcnopm

TypropHoe AaerneHule — BHyTpeHHee daBneHne, KOTOpoe pa3BUBaeTCA B paCTMTeHbHOﬁ KNeTKe, Koraa B Hee B pesynbraTe
0CMOCa BXOAWT BOOa W LUTONNA3Ma NPUXKUMaeTCA K KIeTOYHOM CTeHKe

I_[I/ITOHJIaBMaTI/I"IGECKa}I MCM6paHa

20




IR ®: npeo6pasoeaHue 3Hepruu
clidlal ]\>[ ABYMeMOpaHHbie V

\| opraHougbl ABWKEHUA | wnporrsox UeHTpUMOne

\.| MUKPOTRYGOMKN |£@opmngoaaume LUHUTOCKENETA

\| MUKPOUNIAMEHTbI ‘

&: npuaaT YNpyrocTs U NpoYHOCTh MeMBpaHe

( HeMeMBpaHHble _ Manan cybvenminua 30S ~— COZCTBEHHaH D.Hg
g N P NONYaBTOHOMHOCTb coBCcTBEHHbIE PUGOCOMbI
™ puGocombl = = AmmHokucnoTa HesaBUCUMOe OT
3 AApa geneHue
™ KpyrnHble o Boneuwan 50 MUTOXOHAPUN
HeANHN!
80Sy sykapuor & e «aHepaemMuUYecKUe cmaHyuUL» KremKu \'
. 3 MemGpaxa - Monexyns
MenkKue = g:fgnnaauamuecxuu MexmemEpanHoe N bcasrai : obecneunBaloT
NPOCTPAHCTBO T —_— e
ISR ¥ S e KMCNOpPOAHIil 3Tan

NOAMNENTMANEN Lens

NH,

- SHEpreTU4ecKoro

obmeHa

3 TyGynMHa nepeMelleHne OpraHoUAoB
AvameTp 25 Hm nogaepxaHue HOPMbl KNeToK

O wbulin dimer

BHyTpexHas
membpana

AHK  HapyxHan
memGpana

Ipamynsl o

M3 aKTMHa
AnameTp 6-8 Hm

250

nnacTuabl

e a8B8);
QODOP

XPOMONMacTel +—— XnoponnacTbl P— NelKonnacTel

BbINAYUBAIOT NOXHOHOXKN amed

| KIETOUHBINA LEHTP ‘ & OKpacKa UBeTKOB thboToCHHTES 3anac Kpaxmana
n nnogoB Namenna Tunanowa OBonouyka

xnoponnacta

©: obpazoBaHue BepeTeHa aeseHNA

! oAHa M3 ABYX
Tpunner

~ KneTouHoro ueHTpa

KIYTUKHA
PECHUYKH

7

-~
Ctpoma

EazaneHoe MNnazmatwieckas
Teno Hryrae wewbpana MurpoTRYBoukn

IIpakTu4yeckue 3aHATHS
Ne 1 CpaBHeHHME CTPOCHMSI KJIETOK PACTEHUW M JKMBOTHBIX MO TOTOBBIM

MUKpOIIpenaparam

3aaHus 1JI CAMOCTOSITEILHOTO BbINIOJIHEHUSA
— HE IPelyCMOTPEHO

BOHPOCBI AJI CAMOKOHTPOJIA 1O TEME.

1. Yro Takoe rurosiorus?
2. IlepeuncinTe OCHOBHBIE MOJIOKEHUS KIETOUHON TEOPHH.
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Tema 1.3. O6men BemiecTB B kiieTke. CTpoeHne U GyHKIIUH XPOMOCOM

OcHoOBHbIE MOHATHS U TEPMHUHBI M0 TeMe: TOMEOCTa3, METa0OIU3M, MIACTHUECKUN
oOMeH (anaOonu3M, accUMWIALMS), (OTOCHUHTE3, aBTOTPO(DBI, XeMOTPOdHI,
reteporpodbl, cBetoBas (a3a, TemHOBas (a3za, MeTabOIU3M, TUCCUMUIIALINS,
OpoXeHue, MOATOTOBUTEIIBHBIN 3Tal, KUCIOPOAHbIH JTarl.

Ilnan n3y4yeHust TeMbl:

1. MeTtabonu3mM — OCHOBA CYIIECTBOBAHUS KUBBIX OPTaHU3MOB.

2. IInactuyeckuit oOMeH: GOTOCUHTE3 KaK aBTOTPO(PHBIN T 0OMEHa BEIECTB
3. DHepreTu4eckuii oOMeH

4. DTarbl YHEPreTUYECKOro 0OMeHa

5. MUTOXOHAPUU — «CUJIOBBIE CTAHIIUN KJIETKH.

KpaTtkoe n3noxenune TeopeTH4ecKUX BONPOCOB:

1. MeTa00113M — O0CHOBA CylIeCTBOBAHMS KMBbIX OPraHM3MOB

B kieTke HenpepbIBHO UIYT NPOLECCHl OMOI0rnYecKkoro cuure3a. C nmoMoIbro
(epMEHTOB U3 TMPOCTHIX BEIIECTB OOPa3yroTCs CIOXHBIE: W3 aMHHOKHCIOT
CUHTE3UPYIOTCS OEJIKH, U3 MOHOCAXapUI0B — YTJIEBOJIbI, U3 a30TUCTHIX OCHOBaHUM U
CaxapoB- HYKJIEOTHJBI, & U3 HUX- HYKIEUHOBBIE KUCIOTHl. COBOKYIHOCTh peakLUi
OMOCUHTE3a Ha3bIBaeTCs IUIacTUYecKuM oOMmeHoM. [Ipouecc, mPOTHBOMOIOKHBIN
CUHTE3Y, SIBJISETCS NUCCUMIISIINS, WU dHepreTudyeckuii ooMeH. [lpu pacuieruienuu
CJIIOHBIX BEIIECTB BBIACIACTCA DHEpPrusi, HeoOxoaumas Juisi OHOJOTUYECKOIO
CHUHTE3a. OTHU TMPOLECCHl B3aMMOCBS3aHbl JPYr C JPYroM U 00ecrneyuBaroT
IOCTOSIHCTBO BHYTPEHHEH CpeJlbl OpPraHu3Ma — 20Me0Cmas.

: nepeudHbIe pocT, pazBuUTHe, 1 monekyna 1 monekyna
A OB ABVXKeHWe, pasMHoXeHue rOKO3bI KOSl
» dooTOCUHTES aBTOTpOMHbI, i l Q.
apTroTpodobl o, AblXxaHue, | retepoTpocphl 2AT® 38 AT
=2

- |® | aHaspo6bl | | aspobbl |
CO, MnH, O«

oo, 10 - ato = L=
no crnocoby accCUMMASLUN no cnocodby ANCCUMMUNALUUNU
@

CTOpOHbI {rpynnbl peakumii) J,_/—[Oﬁmeﬂ BewecTB. OCHOBHbLIE NOHATHA ponb AT®

Bblcon(omonex e AneHosunHTpudocdopHas kucrorta
napHeie OB OH AT® — AOD + chocchaT + 40KMx/Monb

x| = =
=
= = E o O=i—0H A0® — AM® + drocdaT + 40KMk/Mons
=] -
=
5| 5§ = g o
=| g anpospruscns s
5|8 ATD <—— 29 O=P.oH Mo ATD:
= g 8 '(G s~ YHMBepcanbHbIn
8 = 2 g Q 6unoakkymynaTop
Il 0=P-OH 3Heprum
HU3KOMOJIeK! Annocrepsrecmh o,
OspHble OB U Tennora uevp
P cTpoeHue
HeOB —— ‘L,
) () ponb chepMeHToB KOHUeHTpauuna
MeXaHUsM AeilcTEUA — thepmenTa
MeXaHUusM AenucTeuna
i -
—_ — — = OCHOBHOE CBOICTBO KOHLIeHTpaLusa
LML HO D LI cy6cTpaTta
—TLGLAY Tt ¥ L _wL_q uszbupamernbHo e3aumModeticmeyrom
i | S / c cy6cmpamo“ 10 APUHYUITY «iITFOY TemnepaTypa
R % oy - K 3aMKy»
\

"

pH cpenbl

O6mMeH BelecTe (MeTaGoNUamM) - COBOKYNHOCTL BCEX peakLUil cHTesa W pacnaga, NpoTeKaloWMX B KIETKE U CBA3aHHbLIX ¢ BblfeneHuem
WA NOrMNOLLeHUEM SHeprMu.

PepmeHT (3H3UM) - cneluranmM3npoBaHHbliA BENoK, KaTanM3npyoLLMA XMMUYEeCKME peakymi B KneTrax.
Cy6cTpaT - BELEeCTBO, KOTOpoe CBA3bIBAETCH ¢ (hepMEHTOM AN OCYLLECTBNEHUA XUMUUYECKOM peaKkLivi.
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2. Ilnactuuecknii o0MeH: (GoTOCHMHTE3 KaK aBTOTPOQHBIM THI O0OMeHA
BeIIeCTB

ITnacmuueckuit 0omen ( aHA00JIU3M, ACCUMMJIALMSA) — 3TO COBOKYITHOCTH
peakiuii Omoyiornyeckoro cuHTe3a. Bce mporecchl Merabonausma HUAYT TOJ
KOHTPOJIEM HAaCJEJCTBEHHOrO armapara.@omocunme3 — 0coOblii TUN oOOMeEHa
BEILIECTB, MPOUCXOASANIUN B KJIETKaX pacTeHUM M psAna OakTepuil, coaeprKalux
XJOpOGUILT U XJOpoIiacTel. Pomocunmes — MPOIECC 00pa30BaHUS OPTaHUYECKUX
BEILIECTB B XJIOPOIUIACTaX M3 YTJEKHUCIIOrO ra3a U BOJbI C MUCIOJIb30BAHUEM DHEPTUU
comueyHoro ceeta. CymmapHoe ypaBHeHHE (DOTOCUHTE3A!

il E F
600, + 6H,0 = CgH,0, + 60,

Xnopogunn — BHICOKOAKTUBHOE OPTraHUYECKOE BEUIECTBO, 3€JIEHBII MUTMEHT,
ero poyib B (DOTOCHHTE3E: TMOIJIONIEHUE HHEPruu COJHEYHOIo CBETa, KOTopas
UCIIOJIb3YETCsl I 00pa3oBaHUsl OOraTblX 3HEprued OpraHuyecKUX BEILECTB U3
OeHbIX HEPrueil HEOPraHMYECKUX BEIIECTB — YIJIEKUCIIOTO ra3a v BOJIbI.

Opranou bl KJIETKU —
XJI0PORAACHIbL CO MHOKECTBOM
BBIDOCTOB ~ Ha  BHYTPEHHEH
MeMOpaHe, YBEIMYUBAIOLIUX €€
IIOBEPXHOCTb. BCTpoeHHBIE B
MeMOpaHbl TpaH  MOJEKYJIbI
xjopobumia U (PepMeHTOB,
HEO0OXOAMMBbIE JJIs TOTJIOIICHUS
U 1peoOpa3oBaHMsl  SHEPTUU
CBETA, OCYILIECTBIECHUS PEAKLINI

CBET

doTocuHTE3A.
Broigemnsor 2 cTaguu
dorocunTe3a:
Ceemosasn cmaous -

oOpaszyrorcs
BBICOKO?HEPIeTUYECKUE
npoayktel: AT®, ciyxamuii B
KJIETKE UCTOYHUKOM SHEPIrUH, U
HAJI®H, ucnons3yronuiics Kak BOCCTAaHOBUTENb. B kauecTBe MOOOYHOTO MPOAYKTa
BbIICNIACTCS  KUcCiaopoa. B oOmeM, poiib CBETOBBIX peakuuid (porocuHTE3a
3aKJII0YaeTCsl B TOM, YTO B CBETOBYIO (pa3y cuHTe3upyrorcs Mosekyna ATO u
MOJIEKYJIBI-IEPEHOCYUKN TPOTOHOB, TO ecTh HAJI® H,.Ilpoucxoaur B rpanax
XJIOPOIUIACTOB.
Temnosaa ¢paza - ¢ ydyactuem ATO u HAJDH npoucxoauT BOCCTAHOBJICHUE
CO;, o rmtoko3bl (C¢H,0¢). X0Ts cBET HE TpeOyeTcs 1Jisi OCYLIECTBICHUS TAHHOTO
rpolecca, OH y4acTBYET B €ro peryssanuu. [I[poucxoaur B CTpoMe XJI0pOILIACTOB.

CBETOBAA CTANA
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*
6H,0 + e;cozﬁwsmzo6 + 60,

HEe TOpUT  He ropur ropuT 2H,0

xnopodounn — Xnopodounn 2* + 2e
E. - >Epro

2H+ 1120}

AT®
CO,+ 12H —» CgH.,04

[ obllee YpaEHeHHe

cBeToBad ¢raza Ha membGpaHax

TemMHoBaA ¢asa B cTpome

ONnnHa cBeToBON
BOJIHbI

cTeneHb
OCBelleHHOCTH
KOHUeHTpauuna CO,

TeMneparypa

doTocuHTES

chakTophl

nepcoHanuu

Dxozedp Mpuctnu, koHel 18 B.
pacmeHue ebiBensem O,

cBeToBad chaza ]

TUIaKouaoB

oGWuii BUA

XnoponnacToe

MCTOYHUK OB AnA pocTa 1
pa3BnuTHA

WUCTOYHUK SHEPIrUK, B.T.M.
roprovero

AH UHreHxays, koHeu 18 B. FpE rpTHa MCTOMHUK KWcnopoda
pacmeHiie aebidenaem 02 MemGpauz Thnakouaa TeMHOBAA cpasa W
Ha ceemy {unkn KanbBuHa) ) 6 CO
Pobept Manep, 19 B. H'-pezepByap DuKkcaumus
pacmeHue npeobpasyem - 1,04 yrnepoga
C8emMOoeBYHo 3HepauUro & 26 0 X
XUMUYECKYIO ¢ aH—y Fee 12 (C.~ ®)
Tumupases KnumeHTt Xnopodmnn? AT® g 1 ;
ApKkaabeBuY, KoHel 19 B. 2e = Pacmoscmoager 1 s
crieKmp noanouleHuUs S s sl | o Al®
Xropoguna vent oo ATO f::g:m—e.
Maneun KaneeuH, 20 B. n =
- @ inn02n R 12(Cp2e)
peaxyuu memHosou assi HAL® HeH- Tpuosoaudpocdar
doTocunTes - NpeBpalleHne 3eneHbIMA pacTeEHUAMM M OTOCHHTE3UPYIOLMMAIA S
MUKPOOPraH13Mamm NyYnCTo aHepruk ConHUa B 3HEPTMIO XMMUYECKUX CBA3EN Coenu- :
OpraH1yecKinX BeLLecTs. HeHue HAO® H+H
docchopunupoeanue - BBEAEHWE B OPraHMYECKOE COEMHEHNE OCTaTKa Kakoi-nnbo HAL®+
chochopHoi KMCnoThl (0blvHO opTochocdopHoi H,PO, ) Nk ee npon3BoaHbIX. 1 (C.) Froxnsa
HAA® - HUKOTUH-amua-aaeHH-AHYKNneoTua-gpoccar
3. JHepreTuyeckuii 00MeH
3HepFeTl/I‘IECKI/Iﬁ 0o0MeH — COBOKYITHOCTDb peaKuHﬁ OKHCJICHUA OPTraHUYCCKHX
BELIECTB B KIJETKe, cuHTe3a Mosiekyl AT® 3a cuer 0OCBOOOXKAAEMOW BSHEPIUH.
3HaueHue 9HCPIreTUYCCKOIO oOMeHa — CHaOXEHUE KIIETKHU 3HepFI/ICI71, KOTOpas

HeoOXoauMa JIIs )KU3HEAEATEIbHOCTH .

4. JTanbl JHEPreTHYECKOro 0OMeHa

1) Iloozomosumenvublii — pPaACWICIUICHUE B JM30COMAax IMOJUCAXAPUAOB 10

MOHOCaXapHu0B, )KUPOB /10 TJIMLEPUHA U KUPHBIX KUCIIOT, OETKOB 1O aMHUHOKHCIIOT,

HYKJIEMHOBBIX KHUCJIOT 1O HYyKJIeoTHI0B. PaccenBanue B BHje Temjia HEOOJBLIOTO

KOJINYECTBA OCBOOOXK/1a€MOM MPU ITOM SHEPIHH;

2) Beckucnopoonwtii (aHa>pOOHBIN TITUKOJIN3 )W OpOd#ceHUe — OKUCIICHUE BEIEeCTB

0e3 ydacTus Kuciopoja 10 0osiee MpoCThIX, CHHTE3 32 CYET OCBOO0K/1aeMON SHEPTUU

nByx Mosiekysnl AT®. OcymiecTBieHre IMpolecca Ha BHEHIHUX MeMOpaHax

MUTOXOHApHUI 1pu yuactuu pepmenToB; [Ipoiecc 3ToT ManoshHexkTuBHBIN.

C,H,,0, + 2H,P0, + 2AIId> -» 2C_H, 0. + 2AT® + 2H,0.

3) Kucnopoouwiit — OKHUCIEHHE KHUCIOPOJOM BO3AyXa IPOCTBIX OPraHUYECKUX

BELIECTB J0 YIJIEKUCIIOrO ra3a u Bo/bl, 00pa3zoBaHue mpu 3ToM 36 monekysn ATO:
2C,H, D, + 60, + 36ATMD —» 6C0, + 6H,0 + 36ATD + 36H.0.
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OxkwucrieHne BEUIECTB TPH ydacTHH (EPMEHTOB, PACIOIOKEHHBIX Ha KPHUCTaX
MUTOXOHApUA. CXOJCTBO IHEPTrETUIECKOTO 0OMEHA B KJIETKAX PacTeHUH, )KUBOTHBIX,
YeJIoBeKa U TpuOOB — JI0KA3aTENbCTBO X POJICTBA.

[ 1. MoaroToBUTENbHBIX 3TAN nepcoHanmm SHrenbrapar Bnagumup AnekcaHapoeuy
T —— sHepaun sbidengemce & OMKPLIT FIPOYECC OKUCIIUMESTEHO20
sude menna chochopunposars — cUHmMesa

" 5
BcacblBaHWe [S'HepreTw-ieCKuﬁ obM eH] 40,37 % MosTeKy1 AT®, conpsierHbLIU ¢
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5. MMuUTOXOHAPUH — «CUJIOBBIE CTAHUMU» KIJIETKHA, WX OTIPAHUYEHHUE OT
OUTOIUIa3Mbl JIByMsI MeMOpaHamMud — BHEIIHEH M BHYTPEHHEW. YBEJIMUYEHUE

MOBEPXHOCTH BHYTPEHHEW MeMOpaHbI 3a c4eT 00pa3oBaHUS CKIAJO0K — KpPHUCT, Ha
KOTOPBIX pacroyniokeHbl hepMeHTbl. OHU YCKOPSIOT PEaKIMU OKUCIICHUS U CUHTE3a
monekyn AT®. OrpomHoe 3Hau€HHWE MHUTOXOHAPUNA — MPUYMHA OOJBIIOTO
KOJIMYECTBA UX B KJIETKAX OPraHU3MOB II0YTH BCEX LIAPCTB.

IIpakTu4yeckue 3aHATHS
— HE MPETyCMOTPEHO

3aaHud 1 CAMOCTOSITEILHOTO BbINIOJIHEHUSA
— HE MPEeyCMOTPEHO

Bomnpoce! 1J1s1 CAMOKOHTPOJIA MO TeMe:

1. YUto Ha3pIBatOT roMe0cTazom?

2. Kak cBsi3aHbl Mex 1y COOOH MIIACTUYECKHUIM U SHEPTeTUYECKUI 0OMeH?
3. Kakoe 3nauenue umeror hepMeHThbl B MeTaboau3me?
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4. KakoBa xumuueckas npupona ¢pepmentoB? B uem coctosT crnienuduaeckue
0COOEHHOCTH UX (YYHKIIMOHUPOBAHUS?
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Tema 1.4. )KuzHeHHEBIN IIUKIT KJIETKA

OcHoBHBbIE IOHATHS U TEPMHUHBI N0 TeMe: aHadasza, TaMeTa, TaMeTOTCHE3, JICJICHHUE
KJICTKH, )KU3HCHHBIH ITUKJI KJIIETKH, 3UroTa, HHTepdasa, KOHbIOTAIUs, KPOCCHHTOBED,
Melo3, MeTtadasza, OBOreHe3, CEMEHHHK, CIIEpMATO30M, Ccriopa, Telodas3a, SUYHHK,
cTpoeHHUE U (YHKIIUHU XPOMOCOM.

Il;1aH u3y4YeHus TeMbl:
1 .2Ku3HEHHDBIN UMK KJIETKU
2. Muro3s

KpaTkoe u3noxenne TeopeTu4yecKuX BONPOCOB:
KN3HEeHHBIN MUK KJIEeTKH

1. KomnnemeHTapHocTe A-T -4

54 I\Onul 2. MonykoHcepBaTUBHOCTL

KOIIL.I[
Hosas monekyna AHK 6ypet coaepxarsb ofHY HOBYIO U OAHY UCXOAHYIO
RJ/ MaTEPUHCKYIO Lienu

{1 3. AHTUNApaNNenbLHOCTL
0\/6‘ OaHa 13 Ueneli 3akaHyMBaeTca 5 — HyKNeoTHAOM, BTopas - 3 - HyKNeoTUAOM
=
o’ 4. YenHoYHbIl cUHTE3

v \q CWHTE3 WAET TOMbKO B HanpaBneHun oT 5 = KoHUa K 3 - KoHUY

=0 npUHUKUAbLI

3ikomel 4

[}(.I'IeTO‘-IHbIﬁ UMKN

MEeXaHU3IM

1.UHnumnayma
OHK packpyynsaeTca gparmeHTapHo

ObpasyloTcd « BUNKM pennuiauyn »

2. SnoHrauuna
HykneoTuae! BICTpauBaoTCA No NPUHLMNY KOMINEMEHTAPHOCTY 1
coefuHAOTCA. Ha Beayled Lenn CUHTE3 MAET HenpepbIBHO, Ha
oTCTalLWel Lenu - gparmeHTamm

3. TepmuHauua

O6e yenn [HK BoccTaHaBnuBaloT 4,BOWHYIO cnvparbs
YaanqwTca Bce iepMeHThl

KneTtouHbii LUHMKN - 3TO Nepuoa CylecTBOBaHWA KNeTKH 0T MOMeHTa ee OﬁpaaOBaHl‘IH nyrem geneHuAa MaTepHHCKOﬁ KNeTku Ao
COOCTBEHHOTO AeneHuA, npeBpaleHnAa B cnelnanu3npoBaHHYHO KNeTKy UMK rubenn.

Ku3HeHHBINH UK KIETKH — 3TO MEPUOJ €€ MKU3HMU OT JICJICHUS 0 JIeJICHUSI.
Kietkn pa3smMHOXalOTCs MyTeM YABOEHHUS CBOETO COJAECPKUMOTO C MOCIEAYIOIIMM
neneHreM nomnojaMm. KierodyHoe JeneHue JIeKUT B OCHOBE pOCTa, PA3BUTHUS U
pere’epanuu TKaHeu MHOT'OKJIETOYHOI'O opranusma. KnemouHuwlil
YUK TOAPA3NEISAIOT HAa uHmepgazy , CONPOBOKAAIOUIYIOCS TOYHBIM KOIMMPOBAHUEM
U pacHpeleleHUeM T'€HETHYECKOro MaTepualla U Mumo3 — COOCTBEHHO JEJIEHHE
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KJIETKH T[0CJE€ YJABOEHHS JPYTUX KIETOYHBIX KOMIIOHEHTOB. JIIUTENBHOCTH
KJIETOYHBIX LUKIOB Y pa3HbIX BHUAOB, B pa3HbIX TKaHAX W Ha Pa3HbIX CTaAMIX
IMIMPOKO BapbUPYyeT OT OAHOro yaca (y smMOpuoHa) 10 roja (B KJIETKax IEeYeHU
B3pOCJIOro 4esioBeKa). Mumepgaza — nepuoj Mexay AByMs neieHusiMa. B atot
NepuoJi KIeTKa TOTOBUTCA K JeleHuto. YjaBaumpaercs konudectBo JIHK B
XpOMOCOMaXx. Y ABaMBAETCS KOJIMYECTBO APYTUX OPraHOUIOB, CHHTE3UPYIOTCS OEJIKH,
npuyeM HamOoliee aKTUBHO T€ M3 HHUX, KOTOpble 00pa3yloT BEpPETEHO IEJICHMS,
IPOUCXOIUT POCT KiIeTKU.K KOHIy MHTepda3bl Kax1as XpoOMOCOMa COCTOUT U3 JBYX
XpOMAaTuJ, KOTOPBIE B MPOIIECCE MUTO3a CTAHYT CAMOCTOSITEIbBHBIMUA XPOMOCOMAMH.

Mpotaza MeTagaza AHataza Tenodgaza

3.Mumo3z — 510 ¢dopma pAcneHus KierouHoro sapa. CremoBaTeabHO,
IIPOMCXOJUT OH TOJBKO B DYKapUOTHYECKUX KJIETKax. B pe3ysbrare MUTO3a KaXKI0€
U3 00pa3yronMXxcs JT0YEPHUX sJep MOoJydaeT TOT e Habop TeHOB, KOTOPBIA MMella
poIUTENbCKasl KieTka. B MUTO3 MOryT BCTymarh Kak JUIUIOWJHBIE, Tak M
rammonneie sapa. [Ipu MuUTO3e TMOMydaroTcs sapa TOW JK€ IMJIOMTHOCTH, YTO H
UCXOAHOE. MHTO3 COCTOMT M3 HECKOJBKHX IMOocienoBarenbHbix ¢as. Ilpogasa -
K pa3HbIM TIOJIOCAM KJIETKH pAacXOJATCS yABOEHHBIE MeHTpuoin. OT HHUX K
LEHTPOMEPAM XPOMOCOM MPOTATHBAIOTCS MHUKPOTPYOOUKH, 0Opa3yIolIfe BepeTeHO
aeneHus. XpOMOCOMBI YTONIICHBI M KaXKJash XpOMOCOMa COCTOUT M3 JIBYX
xpomatun. Memagpaza -6 51701 (pa3ze XOpOIIO BHIHBI XPOMOCOMBI, COCTOSIINE U3
aByx xpomartuj. OHU BBICTPaMBAIOTCS MO IKBATOPY KIETKH, o0pa3ysi MeTadasHylo
IUTACTUHKY. AHAga3a-xpoOMaTUIbI PACXOJATCA K TOJMIOCAaM KIIETKH C OJIMHAKOBOM
CKOPOCTBbIO. MUKpOTpyOOUKH yKOpauuBaroTCs. Terogaza-oouepHue XpOMaTHIbI
NOAXOAAT K TOJocaM  KJIETKM. MUKpOTpyOOUKH Hcue3aroT. XPOMOCOMBI
JNECIUPAM3YIOTCS M CHOBa MPUOOpEeTaloT HUTEBUAHYIO (opmy. Dopmupyrorcs
anepHasi 000Jl04Ka, SJAPBIIKO, pudbocombl. [Jumokunes — tpoliecc pas3ieiieHUs
muToria3Mel. KnetouHas memOpaHa B IEHTPadbHOW YacTU KIIETKH BTSATHBACTCA
BHYTpb. OOpa3zyercsa Oopo3ga JAeleHusi, MO0 Mepe YriayOJeHuss KOTOpOMl KIeTKa
pa3aBauBaeTcs. B pesynpTate MuTO3a 00pa3yroTCs JBa HOBBIX siipa ¢ MIECHTHYHBIMU
HAaboOpaMH XpOMOCOM, TOYHO KOMHPYIOIIMMH TE€HETUYECKYI0 HWH(OPMALHUIO
MaTEPUHCKOTO SIpA.
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ATTELACTIcHNA LT }T: MUTO3 {KapUOKNHES)
LMTOKHMHE3

[ OCHOBHOE cobBbiTue

pacnpefeneHne XxpomMocom no
AOYEepPHUM KNneTKam

[ chazbl MUTO3a

Mpodpasza 2ndc MeTacbasza 2n4c AHadpbasza 4n4c Tenodhasza 2n2¢c
BepeTeHo Paapyu.l_eume MeTadhasHan O6paszoeaHue O6pazoBaHue
AeneHvs AnepHON nnNacTuHKa nepeTaxKi _:_:Fi,Elpri.IJKa

oBonouku -

!

XpOMOCOMBI, COCTORLLUE [ovepHue O6pa3oBaHue -
S ) BepereHo pgeneHus XPOMOCOMBI ANEPHOM OBONOMKN
cNupanusalnsa XpomMocom coefMHeHne HUTel paspbiB UEHTPOMEP  OCTAHOBKA XPOMOCOM
paspyleHue agepHoil ob6onoYku BepeTeHa feneHusa c nepemelleHme c¢hopMUpOBaHne
pacnapn 3MNC Ha otAenbHbIe Bakyonyu UEHTPOMEPamMu XpOMATHA K noflocam  SAEPHBIX 0Gonodek

. XPOMOCOM o
pacxoxaeHue LeHTpuonen K P KINeTKK McYe3HOBeHWe HUTel
nontocam BepeTeHa AeNleHnA

nepeMeLLeHUe XPOMOCOM 1y wrom yoomaTUAL P

oBpasoBaHue BepeTeHa AeneHua B 3KBaTOpUanbHYO CTAaHOBATCH Aecnupanusauus

NAoCKOCTE, T.€.
obpasoBaHue
mMeTacpasHON NNACTUHKK

caMmocToATeNbHbiMn  XPOMOCOM
ofHOXpOMAaTUAHbLIMU
XpomMmocomMamu

POCT OpraHn3ma
pereHepadymna
6ecnonoe pasMHOXeHUue

OGQEBOBBHME raMeT ¥ BbICLIWX .
QaCTEHMFI Amurtos — npaAMoe geneHue Agpa nyrteM erc nepewHypoBbIEAHUA NepeTAmKKON

(Huswue rpubel, XpslleBad TKaHb, POroBULa IMa3a, ONyxoneBble KNeTKu)

MuTos - cnoco® AeneHus KNeToYHbIX Anep, Npu KOTOPOM Kaxaana u3 AByx Ao4YepHUx
KNeToK nony4yaeT XpOMOCOMHbIﬁ Ha60p, H,EleHTl‘Illelﬁ MaTepUHCKOMY.

IIpakTHyeckue 3aHATHS
— HE IIPELYCMOTPEHO

3agaHus VIS CAMOCTOATEIbHOI0 BBINOJTHEHUS
— HE IIPEyCMOTPEHO

Bonpocsl 1J1s1 CAMOKOHTPOJISI 110 TeMe:

1. Kakue cymecTByIOT THIIBI AEIEHUS KIETOK?

2. Uem oTiMyaeTrcss aMUTO3 OT JAPYTUX THUIIOB JICJICHUS KIETOK U JIs
KAaKWX OpPraHu3MOB OH XapaKTepeH?

3. Uto Takoe >KM3HEHHBIN UK KiIeTku? JlaliTe onpeneieHue MUTOTUYECKOTO
LUKJIA KJIETKH.

4. Yto Takoe muTo3? B ueM ero 6mosoruueckuii cMpICi?

5. Kakue nporecchl NpoucxosT B sape B uHTepdasze?
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Pa3zpnen 2. Opranusm. PasMHokeHHe 1 MHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB
Tema 2.1. PazMHOXEHNE U MHOMBHUAYAJIBHOE PA3BUTHE

OcHOBHBbIE TIOHAATHSI M TEPMHHBI MO TeMe: OHTOTCHE3, AMOPUOHAIBHBIMI
Nepuo/, MOCTIMOPUOHATIBLHBIN IEPUOJ, TaCTPYJISIIUs, IPOOICHHUE.

Il1an u3ydyeHust TeMbl:
1.OnTorenes
2. OcHOBHBIE 3TaNbl OHTOT'CHE3a
a. JlpoGnenue
0. Tactpynsmms
B. [ HCTO M opranorexnes

Kpartkoe u3inoxeHue TeopeTHYeCKHUX BONMPOCOB:
OHTOI'EHE3

OHnmoeene3 — UHOUBUOYATIbHOE PA3GUMUE OP2AHUIMA, 8 OCHOBE KOMOPO20
Jledcum — peanuzayus — HACle0CMBeHHOU  UH@opMmayuu Ha  8cex  CMaousx
CYUecmeo8anuss 8 OnpeoeleHHbIX YCI08UAX GHeulHell cpeodbl, OH HAYUHAeMmCs
0bpazosaruem 3ucomvl (Mpu NOJI0BOM PAZMHONCEHUU) U 3AKAHYUBACMCS CMEPMBIO.

OHTOreHe3 MHOTOKJIETOYHBIX JKHUBOTHBIX, PA3MHOMXAIOIMIMXCS TOJOBBIM
nyTeM, pa3fessiioT Ha JBa Mepuoja: SMOPHUOHANIBHBIN (3apOABIIEBBIN) U
NOCTAIMOPUOHAIIbHBIN.

SMBPUOHAJILHBINM ITEPUO/T

OMOpHOHANIBHBIN  MEepUOJ HAaYMHAeTCs ¢ oOpa3oBaHUS 3UTOTHI |
3aKaHYMBACTCS BBIXOJIOM M3 SIUIIEBBIX 000JIOUEK WM POKICHUEM OpPTraHu3Ma.

Ombpuonanvuoe paszsumue OOILUUHCINGA MHO2OKIEMOYHbIX HCUBOMHBIX
8KIIOYAEm MPU OCHOBHBIX dSMANA.

1. npoGenue;

2. racTpynsuus;

3. TUCTO- U OPTraHOTEHE3.

1. IpoGsienne

Cmaousi OpobneHus XapakTepusyeTcsi oOpa30BaHUEM MHOTOKJIETOYHOTO
OJIHOCJIOMHOTO 3apOoAblla — CTaausl OJIaCTyIblI.

Tun npoOnenus sila 3aBUCUT OT KOJMYECTBA JKEJITKA WM XapaKTepa ero
pacrpeeneHus.

Paznuuaror siina Tpex OCHOBHBIX TUIIOB:

- uzoneyumanvbHvle SAWllA — COJEPKAT Malo KEITKAa, U OH pacHpeaciicH
PaBHOMEPHO, TaKUE SIWIIa BCTPEUAOTCS Y JAHIETHUKA U MICKOMUTAIOIINX.

- menoneyumanvhble STALA XapaKTepHbI ISl 3€MHOBOJIHBIX, PENTHIIUM, MTHII,
cozepkar OOJIbIIOE KOJIMYECTBO KENTKA, COCPEAOTOUEHHOIO Ha OJHOM U3 MOJIOCOB
— BereTaTuBHOM. [[pOTHBOMOIOKHBIN MOJIOC, COAEPXKAIIUN SAPO U IUTOILUIa3My 0e3
MKEJITKA, HA3bIBAECTCSI aHUMAJIbHBIM.

- YeHmpoeyumaibHole sila XapakTepU3yrTCs TEM, YTO JKEJITOK HaXOAUTCS B
IEHTpE KJIETKH, a IUTOIIa3Ma pacrnojiokeHa Ha nepudepunt (siiiia HaCeKOMBIX).
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TUIT JPOBJIEHW A

| )

ITommoe Henonnoe
(poOuTCs BCs SIMIIEKIIETKA) (mpoOuTCs YacTh SUIEKICTKH)
!
pasHomepHoe HepagHOMepHOe OUCKOUOATIbHOE
(oOpazyromuecs 61acTo- (oOpasyromue 6macToMepsl  (IPOOUTCS TOJIBKO JHCK
MEpbI paBHBI 110 pa3Mepy), HE paBHbI 110 pa3Mepy), IIUTOILIA3MBI C SIAPOM)
XapaKTepPHO IS 3UTOT C XapaKTEePHO TS STUIT C XapaKTePHO TOJIBKO IS STUT
MAaJIbIM COJIep)KaHHEM YMEPEHHBIM COJICpPIKaHUEM ¢ OOJIBIIINM COJICPKAHUEM
JKeJITKa — JIAHIIETHUK JKENTKA (JIATYIIKH ) JKEJITKA — TIPECMBIKAIOIITHECS,
IITHII

OJTHOCIOMHBINA
MHOTOKJIETOYHBIN
GacToMEpsl  MOpYJIa 3apo/bIl - GIacTyJ1a
4 - -
glracTpyia

KTOZIepMa
9HTOZIEpMA

ITocne oOMIOAOTBOPEHHS TPOUCXOAUT OpobaeHue OUNIOUOHOU 3USOMbl —
mMumomuyeckue Oenenusi 6e3 pocma Kiemox. B mponecce apoGieHus o0beMm
3apojblllla HE W3MEHSIETCS, a pa3Mepbl KJIETOK C KaXJbIM pPa3oM yMEHBIIAeTCs.
OOpasyrommecss B pe3ylbrare JApoOJEeHHUS 3UTOTHI  KJICTKH  Ha3bIBAIOTCS
OacTomMepamu.

[Ipu momuom npoGnenun (y JaHIETHUKA) HA cTaauu 32 OJIaCTOMEpPOB
3apOJIBIIIT UMEET BHJ SITOAbl MAJIMHBI U HAa3bIBACCS MOPYVIOU (3Apooblius He umeem
nonocmu). Ha cranuu 64 Gi1acToMepoB B HEM 00pa3yeTcs MOJIOCTh, a 0JlaCTOMEphI
pacrionaratorcsi B OJIMH CIIOMBOKpYr He€. JTa cTaaus Ha3bIBaeTCs O.1acmynou
(MHO2OKNIEMOUHbI  OOHOCNOUHBIYL  3apoobiuy). IlonocTe Haxondwascsa BHYTPHU
Ha3bIBACTCA Onacmoyenvio — nepeuyHas noiocms mena. Bce KIETKU 3apojbliia
UMEIOT AUTUIOUIHBIN (2n) HAOOP XPOMOCOM.

2. l'acTpyasuust

[lactpynsiius — cieayromuid 3tarn SMOPHOHAIIBHOTO Pa3BUTUSL — 00pa3oBaHUE
JIBYXCIIOMHOTO 3apoApbllia. Y JIAHIETHUKA 2-X CIIOMHBIN 3apoAblll 00pa3yercs myTem
BIISTYMBAHMS (MHBarMHaIuM) OJacTo/iepMbl B MOJOCTh OnacTtoienu. ['actpyna umeer
JIBA CJIOSL KJIETOK: HAPYKHBIA 3KTOJAEpPMa U BHYTPEHHUM — 3HTOJEepMa. VX Ha3bpIBatOT
NEPBBIM U BTOPHIM 3apOJBIIIEBBIMU JUCTKaMH. [10710CTh Ha3bIBae€TCA TacTPOIEIBIO
WIH TIOJIOCTh TIEPBUYHON KUIIKH, a BXOJl B HEe€ — NMEePBUYHBIN POT, Wi Omacromnop. Y
OECrO3BOHOYHBIX  OjacTormop  mOpeBpalaeTcss B~ OKOHYATENbHBIA  POT
(MepBUYHOPOTHIE), Y BTOPUYHOPOTHIX IKHUBOTHBIX (XOpIOBBIE), M3 Ojactomopa
dopmupyeTcsi aHalbHOE OTBEpPCTHE, a pOT OOpa3yercs Ha MPOTHBOIOIONKHOU
CTOpPOHE TeJa.

Ha cragum pAByX 3apoJbIIIEBBIX JIMCTKOB 3aKaHYMBAETCS Pa3BUTHE
KHUIIIEYHOIIOJIOCTHBIX (THAPHI, METYy3bl), Y BCEX OCTAIBHBIX THIIOB KUBOTHBIX MEKITY
9KTO- WU DHTOJAEPMOM 00pazyercs TpPEeTH 3apOABILIEBBIA JUCTOK — Me30JepMa
(dbopmupyeTcst U3 KJIETOK YHTOIEPMBI).
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3apoAbllIeBbIE JUCTKA — 3TO OTIEIbHBIE IUIACTHI KIETOK, 3aHUMAIOLIUE
OTIIEJBbHOE IMOJIOKEHUE B 3apOJbIIIE, U3 KOTOPHIX B JaJIbHEHIIEM Pa3BUBAIOTCS BCE
CUCTEMBI OPTaHOB.

3. I'mcro U opraHoreHes — mpouecc oOpa3oBaHUS TKaHEl M OPraHoB —
CJIeIYIOLMI ATan 3MOPHOHAIBHOTO PAa3BUTHSL.

Oxkmoodepma Ha CHOUHHOM CTOPOHE 3apofblllia Mporudaercs, oOpaszys
KEJIOOOK, Kpas KOTOporo cMmbikaioTcs. (OOpa3oBaBiiasics HepBHas TpyOka
norpyskaercsa moji dkrojepmy. Ha nepennem koHiie HepBHOU TpyOku (popmupyercs
rojioBHOM Mo3r. [Iporiecc oOpa3oBaHusi 3apojiblilia C KOMIUIEKCOM OCEBBIX OpPraHOB
(HepBHas TpyOka, XopJa, KuuleuyHas TpyOka) Has3bIBaeTcs HeWpysauued, a
00pa30BaBIINIACS 3apOBIIT — HEHpynoi. OTPOCTKH HEPBHBIX KJIIETOK II.H.C 00pa3yroT
nepudepudeckre HepBbl. KpoMe TOro U3 3KTOAEpMbI pa3BUBAIOTCS IMOKPOBBI U HX
MPOM3BOJAHBIE (HOTTH, BOJIOCHI, CajJbHbIE W TIOTOBBIE JKEJIE3bl, AMaib 3yOOB,
BOCHPUHUMAIOIIME  KJIETKM  (pEelenTophbl)  aHAJIM3aTOPOB, MO3FOBOM  CIIOM
HaJIIOYE€YHUKOB.

Oumodepma, PaACIOIOXKEHHAsT MOJI HEPBHOM TpPyOKOW, 000COONsIeTCS U
o0OpazyeT

ANACTUYHBIA TAXK — Xopody. V3 OCTalbHOW YacTH SHTOJIEPMBI OOpa3yercs
SIUTEIUN

Y 3apozplieil XopAoBbIX 00pa3yeTcs
KomIuieke oceBbIX OpraHoB:

- HepBHAA TpyOKa;

- Xopaa;

- KUIIeYHas TpyOKa

Koropsle onpenensioT 2-X CTOPOHHIO
CHUMMETPHIO TeJa

KUIIIEYHOU TPYOKH, MHUIIEBAPUTEIIbHBIC KeJe3bl (MeUYeHb, MOMKEIyJ0UHAas
JKeJe3a), OpraHbl JAbIXaHUs.

U3 me300epmbl pazsusaromcsi 6ce 6udbl COCOUHUMENbHOL MKAHU. KOCTH,
XpALIM, CYXOXKWIIMS, TMOJKOXHAasg KIeT4aTka U [Ip.), MBbIIIIbl, KPOBEHOCHAas,
BbIJICJIUTEIIbHAS U MOJIOBAsI CUCTEMBI.

ITPOBU30OPHBIE (BPEMEHHBIE OPI"AHBI)

B mpomecce sMmOpuoreHesa HeoOXoauMasl CBS3b 3apObIIIa CO CPEAOH
obecrieunBaeTCs CIIEUATTbHBIMU BHE3apO/IbIIIIEBBIMU OopraHamu,
(GYHKIIMOHUPYIOIIUMHA BPEMEHHO W Ha3bIBAEMHMH IIPOBU30pHBIMU. Ha3HaueHwme
IIPOBHU30PHBIX OPTraHOB — OOECTIEUYCHHE >KMU3HEHHO BAXKHBIX (YHKIHA (YyHKIIHMA
3apo/ibllia B pa3HOOOPA3HBIX YCIOBUSX CPEIbI.

Tak y HCTMHHO Ha3eMHBIX JKUBOTHBIX (IIPECMBIKAIOUIMECS, IITHIBI,
MJIEKOIUTAIONINE), TOTEPSIBIINE CBSI3b C BOJHOU Cpe/lOH, 3apObIlN PAa3BUBAIOTCS B
CIICIMATLHOM 00O0JIOUKE, 3alOJIHEHHON JKHAKOCThI0O — aMHHOH. Ilo3BOHOYHEIC,

32



oOnafae aMHHUOHOM OOBEIUHSIIOTCS B TPYNIy BBICHIMX IO3BOHOYHBIX —
aMHHOTOB.

AMHUOTBI KpOME aMHHOHA UMEIOT W JpYyrue 3apojbllieBble O000JIOYKU
QJUTAHTAUC U KEJITIYHBIA MEIIOK (PEeNTHIMH, NTULBI). Y MIJIEKOMUTAIOMUX MOMUMO
aMHHOHA, aJJTAaHTOMCA U KEITOYHOT'O MEIIKA UMEETCSI U XOPHOH.

1. Xopuon (cocyoucmas obonouka) o0Opa3zyeTcs M3 DKTOACPMBI 3apOJbIIIA,
MOKPBIT BOPCHUHKAMHU, KOTOPBIE BPACTAIOT B CIM3UCTYI0 000JI0YKYy Matku. [lo3zxe
4YacTh XOpHUOHA TEpsSeT BOPCHHKM M TIOJy4aeT Ha3BaHUE TIJQJKOT0, a MECTO
HauMOOJBIIErO Pa3BETBICHUSI BOPCUHOK XOPHOHA, HaM0O0JIee TECHO KOHTAKTUPYIOUTUX
C MaTKOW, HOCUT Ha3BaHHWE JETCKOIO0 MECTa, WJIM IUIN IUIaleHThl. Yepe3 IuialeHTy
IUI0J] CHAOXKAeTCsl MUTATEIIbHBIMU BEIIECTBAMH, KHUCIOPOJAOM U OCBOOOXKIAETCS OT
npoaykToB xu3HeaesTenbHoctu (CO, u np.), niayenma ocywecmensem 6apbepHyio
@yuKyuu, 3aep>KUBasi MHOTHE BPE/IHbIC BEIIECTBA U MUKPOOPTaHU3MBI, HO Yepe3 Hee
MOTYT MPOUTH aJIKOT0Jib, HIKOTUH U HEKOTOPHIE JICKAPCTBEHHBIE BEIIECTBRA.

2. Amuuon - emympemnHss 3apooviuiesas o06o0n0uyka (BomHas 000NIOYKA —
OKOJIOTUIOAHBIN  Ty3bIph). DYyHKIMEH ero HJOUTeNus  SBJISETCS  CEKpelus
OKOJIOTUIOJHBIX BOJ, ONPEIEISIONINX BaKHEHUIIINE YCIOBUS Pa3BUTHUS TIJI0/1a, a TAKXKE
BBIBEJICHUE MPOJYKTOB €ro OOMEHa B OKOJIOIUIOAHYIO HUJKOCTh, MPEIOTBpaIacT
OTEPI0 AMOPHUOHOM BOJIbI, CIYXKUT 3alIMTHOW MOMYIIKOM M CO3MaeT HOpUOHY
BO3MOXHOCTb JIJIS HEKOTOPOH MOJIBHKHOCTH.

3. Kemmouwwvii Mmewox 'y MICKONUTAIOIIUX PEAYyLIUPOBAH, 3aIOJHEH
KUIAKOCTBIO, cofieprKamieil 0enku u coinu. Ha paHHuX cTaausx pa3BUTHS OH UTPAET
POJIb KPOBETBOPHOTO OPraHa, U3 OCOOBIX KPOBSHBIX OCTPOBKOB 00Pa3ylOTCs MEPBbIC
KJIETKH KPOBH M COCYJBl 3apOAbIIa, TaKXKE 37eCh 00pa3yrOTCs TOJIOBBIE KIIETKU
3apOo/IbIllia, KEJITOYHBIM MENIOK BXOAUT B COCTaB IUIaneHThI. [lo3:ke U3 KenITOYHOro
MelIka oopa3syercs IMyloBUHA.

4. Annanmouc (mouegas 060104Ka) pacTeT U3 3aHEH KUIIKU 3apO/IbIIIA, TTOKA
HE MPUJCT B COMMPUKOCHOBEHUE C XOPUOHOM, 00pa3yst 00TaTyIo COCyAaMH CTPYKTYPY
XOPUOHAJIAHTOUC. AJIJTAHTOUC BMECTE C JKEJITOYHBIM MENIKOM Yy4YacTBYET B
00pa3oBaHUHU MMYIIOYHOTO KaHATHKA.

[NOCTOMBPUOHAJIBHOE PA3BUTHUE

[TocTomMOprOHaNBHBIA  TEPUOJI OHTOTEHE3a HAYMHAETCI C MOMEHTa
POXKJIEHUS WM BBIXOJA U3 SANWIEBBIX OOOJIOYEK M 3aKAHYMBAETCS CMEPTHIO
opraHuzMa. OTOT TNEPHUOJ] XapaKTEPU3YETCs POCTOM M TMOJOBBIM CO3PEBAHHEM.
Paznmuuatot npsimoe u Henpsimoe (¢ Mmetamopdo3amu) MOCTIMOPHOHATILHOE PAa3BUTHE.

IHocTa a3BUTHE
IIpsamoe — Henpsimoe —
XapaKTepU3yeTcs POCTOM pa3BHUTHE C IPEeBpalICHUSIME (C MeTaMOpP(0o30M)
Y TIOJIOBBIM CO3PEBaHUEM
(IpecMBbIKaroIecs:, NTHIB, C MTOJIHBIM C HENOJIHBIM
MJICKOITUTAIOIINE) NPEBaILEHUEM: HpeBallEHUEM:
1711 (] - SO
- IMYMHKA (TYCEHHLIA) - IMYUHKA
- KYKOJIKa (rosoBacTHK)
- IMaro - B3pocias 0co0b
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Ilpu npsimom passumuu Ha CBET MOSIBIETCS OpPraHU3M MOXO0XKHUN Ha B3POCIYIO
0c00b, HO OTJIMYAETCA OT HEro TOJBKO pa3MepaMH, HEIOPa3BUTHEM IOJIOBBIX
OpraHoB, a Takke MpomnopuusMu Tena. [locTomMOpruoHaAIbHOE pa3BUTHE, B ITOM
clly4ae, CBOJUTCS K POCTy U TOJOBOMY CO3PEBaHHIO. XapaKTepHO s
MIPECMBIKAOIIUXCS, ITUI] K MICKOTTUTAIOIINX.

llpu nenpsmom pazeumuu (pazButue ¢ Metamopdo3aMu) — MPEBPAICHUIMU,
U3 AUIEBBIX 000JI0YEK BBIXOJUT JIMUYUHKA, OTIMYAIONIASICS OT B3POCIOr0 OpraHu3Ma
(Mopdonorudyecku U (pusnosnorudecku). Y HeE HMMEIOTCS CHelMaIu3upPOBaHHbIC
JMYUHOYHBIE OpPraHbl, OTCYTCTBYIOT HEKOTOpPbIE OpraHbl B3pocioi ocodu. JInunHka
OUTAeTCsd, pacTeT, JMYMHOYHBIE OpraHbl pa3pylIaloTcs, (OPMUPYIOTCS OpraHbl
B3pOCJIOTO XKUBOTHOTO. buonocuueckoe 3Hauerue HEIPSIMOTO PA3BUTHUS 3aKIIOYAETCS
B TOM, YTO OPraHMU3M Ha CTaJUH JUYMHKHU PACTET U Pa3BUBAETCS HE 3a CUET 3alaCHbIX
NUTATENBHBIX BEIIECTB SIMIICKIETKH, a Oyiarogaps CaMOCTOATEILHOMY MHTAHHUIO.
CremoBarenbHO, TAKOM THUI Pa3BUTUS XAPAKTEPEH I OPraHU3MOB, SUIEKIECTKH
KOTOpPBIX  COAEpKAT Maloe KOJMYECTBO IKEJITKA (3€MHOBOJHBIC, MHOTHE
YJICHUCTOHOTHE U JIP.)

Takum 00pazom, pU HETIPSMOM Pa3BUTHH YMEHBIIACTCS KOHKYpPEHIUS 3a
MUIILY ¥ MECTO OOUTaHUS MKy B3pOCIBIMUA OCOOSIMU M UX MOTOMCTBOM. Hampumep,
JUYMHKA JISTYIIKA — TOJIOBACTUK MHUTAETCS PACTEHHUSIMH, a B3pOCias JISTyIIKa —
HacekoMbIMU. Taxxke, y psAla BUIOB, HapUMEp KOPAJJIOB, B3POCIbIE OCOOU BEIYT
NPUKPETUICHHBIA 00pa3 JKU3HU, OHU HE MOTYT MEpPeBUraThCsA. 3aTO JUUYMHKA Y HUX
HOJIBUYKHA, YTO CIIOCOOCTBYET PAaCCEICHUIO BU/IA.

IMpakTnyeckune 3aHATHS
— HE IPEAYCMOTPEHO

3aganus 11 CaMOCTOSITEIbHOTO BbITIOJTHEHUS
— HE [IPEyCMOTPEHO

Bomnpoce! 1J1s1i CAMOKOHTPOJIA MO TeMe:

1.Kakue sTansl BBIIEISAIOT B IOCTAMOPUOHAIBHOM Pa3BUTUH, U UYEM OHU
XapaKkTepU3yrTcs?

2.Kakue Turbl HOCTIMOPUOHAIBHOTO Pa3BUTHSI BBIIEISIOT?

3.CpaBHUTE OPSMON U HEMIPSMOM THUIT Pa3BUTHSA?

4.Yto takoe meramopdo3? [Ipu kakoM Ture pazBuTus OH HaOJIOAaeTCs?

5.CpaBHHUTE pa3BUTHE HACEKOMBIX C IIPSIMBIM U HENPSAMBIM pa3BUTHEM ?
[IpuBenure npuMepsl.

6.KTo Takue HuMds1 1 UMaro?

7.Kakue opranbl Ha3bIBalOT MPOBU3OPHBIMHU U KAKOBO UX 3HAYEHUE?

8. B uem Ononornueckuii cMpici Metamopdosa?
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Pa3nen 3. OCHOBBI T€eHETHKH U CeJIEKIIUH
Tema 3.1. OCHOBBI y4eHHUs O HACIAEACTBEHHOCTH U U3MEHUYHBOCTH

OcHOBHbIE TIOHATHSI U TEPMHHBI MO0 TeMe: I€HETHUKA, HACJIEIACTBEHHOCTb,
W3MEHYUBOCTD,

I11aH u3y4yeHus TeMbl:

1. IToHsiTHE «TEHETHUKAY.

2. OCHOBHBIE IOHATHUS I'CHETHUKH.

2. 3aKOHOMEPHOCTH HACJICI0BAHMUS.

KpaTkoe n3ino:xxeHne TeopeTH4eCKUX BONPOCOB:

I'eneTnKa — Hayka 0 3aKOHOMEPHOCTSAX HACIEICTBEHHOCTH U U3BMEHYMBOCTHU.

HacneacTBeHHOCTh — 3TO CBOMCTBO KHUBBIX OpPraHHW3MOB NepeAaBaTh U3
MMOKOJICHHSI B TIOKOJIEHWE OocoOeHHOocTH Mopdoioruu, (Gpu3nonoruu, OMOXUMUU |
WHIMBUIYaJIbHOTO PAa3BUTHS B ONIPEACIEHHBIX YCIOBUSAX CPEIBIL.

N3MeHYnBOCTH — 3TO CBOMCTBO, IPOTUBOMOJIOAKHOE HACIEACTBEHHOCTH, - 3TO
CIIOCOOHOCTD JOYEPHUX OpraHu3MOB OTJIHYATHCH OT poauTene
MOP(OJIOTUYECKUMU, (DUZUOTOTUUECKUMU, OUOXUMUYECKUMU OCOOCHHOCTSMH U
OTKJIOHEHUSIMU B UHJMBUAYaJIbHOM Pa3BUTHH.

HacneacrBeHHOCTD U HW3MEHYMBOCTH pPeaM3ylTCs B npoiecce
HACJIeAOBAHUS, TO €CTh, IPHU MEpeaue reHeTUYECKOM MHPOpMalUd OT POAUTENEH
NOTOMKaM 4Yepe3 TMOJOBble KIETKU (MpU TOJIOBOM Pa3MHOXKEHUH) WM uepes
COMAaTHUYECKHUE KIIETKHU (TIpU OECII0JIOM Pa3MHOKEHUN ).

OcHOBHbBIE 3212a4H T€HETUKH:

o U3y4eHUE cN0CO00B XPaHeHUs] TCHETUYECKON HMH(OpMaMKu y pa3HbIX
IpyII OPraHU3MOB;

o U3y4YCHUE MATePUAJBLHBIX HOCHTEJIell TeHeTHUYEeCKON HHPOopMaLnu;

o aHalu3 cmoco00B  mMepeJavyM HACIEACTBEHHOM  uHpopMauuu U3

MOKOJICHHUS B TIOKOJICHUE;
o M3YUYCHHE 3aKOHOMEPHOCTEN peaju3alMu reHeTUIeCKON nHbopMauu
B TIPOIIECCE WUHIMBUIYAIHHOTO Pa3BUTHUS U BIUSHHUS HA HUX YCJIOBUN BHEIIHEH

cpensl;

o U3y4YCHUE MEXAaHU3MOB M3MEHYMBOCTH U pPOJIM U3MEHUYUBOCTH B
3BOJIIOLIMOHHOM IIPOLECCE;

° U3bICKAHME  CIOCOOOB MCNPaBJIEeHHUS TIOBPEKIEHHON  T'€HETHYECKOU
uHpopMamm.

Kpome TeopeTnueckux 3agad reHeTHKa pelraeT U NpakTHYecKue 3a1a4u:

- BbIOOp Hauboiee 3(h(PEKTUBHBIX TUIOB CKPEIIMBAHUS U CIIOCOOOB 0TOOPA;

- pa3paboTKa METOJOB 3aKpCIUICHHS IICHHBIX NPHU3HAKOB W METOJIOB
TIOJIABJICHHS HEXKEIATEeIbHBIX MPU3HAKOB;

- HCKYCCTBEHHOE IOJIy4eHHE HOBBIX (POPM JKMBBIX OpPraHU3MOB;

- pa3paboTKa METOJIOB 3aIIUTHI OT MyTareHHbIX (PaKTOPOB;

35



- pa3paboTka  METONOB  TEHHOW  WHXEHEPUH  JUISI  TOIyYCHHS
BBICOKOO(D(EKTUBHBIX ~ MPOAYIIEHTOB  PA3JIMYHBIX  OHOJIOTMYECKH  aKTHUBHBIX
COCIMHEHUH.

I'eneruka TECHO CBSI3aHAa CO MHOTUMU OMOJIOTUYECKUMU
HayKaMu: OMOXUMHUeEN, MOJICKYJISIPHON OMoJIOrueil, UMTOJ0ruel, SMOpuoJIoruei,
Teopueil IBOJTIOLHUH.

JJIeMEHTAPHO JUCKPETHON eIMHMIeil HAcIeICTBEHHOCTH U U3MEHYUBOCTU
SIBJISIETCS TEH.

I'en wam HacjeacTtBeHHbIl (akTop — 3T0 ydactok Mojekyasl JIHK (y
HekoTopeiX  BuUpycoB  PHK), koTopeiii  ompenenser  MOCIEIOBATEIbHOCTD
AMUHOKHUCJIOT  KOHKPETHOTO  NOJHMNENTUJa (WIM  TMEPBUYHYKD  CTPYKTYpY
noyMnenTyaa) wim Hykiaeotuaos PHK.

OcHOBHbIE IOHATHS TEHETUKU:

o NMPU3HAK — 3TO Jit00ass 0COOCHHOCTh OpraHM3Ma, MO0 KOTOPOH MOXKHO
pazuuuTh 2 ocodu (OKpacka IIBETKOB, IJIOJOB, CKOPOCTh CO3PEBaHMsI, CIIOCOOHOCTD
WM HECTIOCOOHOCTh K CUHTE3y KaKOro-JIu00 BEIECTBA U T. 11);

o aJlbTePHATHUBHbIE  NPH3HAKU — 3TO  MPOTHUBOMOJIOKHBIE  WIH
B3aMMOMCKIIIOYAIOIINE PU3HAKHY;

o aJljieJibHbIE TeHbl WIN aJJIeJIH — 3TO T€HbI, KOTOPBIE paclojaratoTcs B
UJEHTUYHBIX JIOKYyCaX TOMOJIOTMYHBIX XPOMOCOM M OTBEYAIOT 3a IPOSBICHHUE Y
oco0ell anbTEepHATUBHBIX MPHU3HAKOB, HMX O0003HAYAIOT OJUHAKOBBIMU OYyKBaMH,
JOMUHAHTHBIN NMPU3HAK — 3arjlaBHOM (A), pelecCUBHBIN — CTPOYHOI (a);

o AOMHUHAHTHBIN NPHU3HAK — 3TO aJIbTEPHATHUBHBIM NpU3HAK (U TEH,
00yClaBIUBAIOIIUM €T0 TPOSIBICHNE), KOTOPBIM MPOSBIISIETCS Y THOPUIIOB MEPBOTrO
MOKOJIEHUS, TOT MPU3HAK MPOSABJISIETCA B TOMO- U T€T€ePO3UTOTHOM COCTOSTHHH;

. peuecCUBHBIN NMPHU3HAK WJIM NOJABJsIeMbId — 3TO aJIbTEPHATUBHBIN
npu3HaK (M reH, 00yClIaBIMBAIONINI €r0 MOSBICHUE), KOTOPBIA HE MPOSIBISIETCS Y
THOpPHUIOB  TEpPBOrO  MOKOJICHHS 3TOT  MPU3HAK MPOSIBJISAETCH TOJbBKO B
TOMO3UTOTHOM COCTOSIHHUU;

o JOMMHHMPOBaHHE — OTO TMpeolOiaaHUe MPU3HAKOB OJHOTO U3
pPOIUTENEN;
o FOMO3UTOTHBIN OpPraHu3m (rOMO3UroTa) — S5TO OPraHU3M, KOTOPBIi

oOpa3yeT OJIMH THUII TaMET M He TaéT PaCIICTUICHHSI TIPU CKPEIIUBAHUH C TAKUM XK€ TI0
TeHOTHITY OPTaHU3MOM (MOXKET OBITh IOMUHAHTHBIM (AA) WK PEIIECCUBHBIM (aa);

o reTepo3UroTHHIH OPraHu3M (reTepo3urora) — 3T0 OpPraHu3M oOpaszyer
JIBa TUIA raMeT U JaéT paculeIUIeHHE MPU CKPEIIMBAHUU C TAKUM K€ MO T€HOTHUITY
OpraHu3MOM;

o TeHOTHII — 3TO COBOKYIHOCTh TE€HOB oOpraHusma (Kaxablii TeH
UCIIBITHIBAET HA ceOe BO3JEHCTBUE IPYTUX T€HOB M CaM OKa3bIBAET BIUSHHUE HA HUX,
MO3TOMY OJIMH U TOT K€ I'€H B pa3HbIX T€HOTUIIAX MOXKET MPOSIBISATHCS MO-Pa3HOMY);
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o (peHOTHII — 3TO COBOKYINHOCTb BCEX CBOMCTB M NPHU3HAKOB OpPraHHU3Ma
(3TOT TEPMUH MOYKHO YHOTPEOJIATh U MO OTHOIICHHIO K OJHOMY aJbTEPHATUBHOMY
NpU3HAKY), PEHOTUINYECKUE MPU3HAKHU:

a) mopdosoruueckue (1BeT, hopma, OKpacka);

0) anaromudeckue (00BEM, CTpoeHue);

B) OMOXMMUYECKHE (KOHUEHTpauus TJIFOKO3BI, MOYEBUHBI,
YIJIEKUCTIOTHI), GeHOTHII pa3BUBaeTcsi Ha O0a3e oOmNpeneJéHHOr0 TeHOTHNA W
BO3/J€CTBUSL YCJOBUH BHEIIHEHd Cpeabl, IO3TOMY OpPraHU3MbI, HMMEIOIINE
OJIMHAKOBbIE T€HOTHUIIBI MOTYT OTJIMYATHCA IPYT OT APYra B 3aBUCUMOCTH OT yCJIOBHI
BHEIIHEW CPe/ibl, OTJACIbHBIN IPU3HAK - (PeH;

B oHTOreHe3e aeiicTByer BeCh Ie€HOTHII, KAK IeJOCTHASI MCTOPUYECKH
CJI0KMBIIASICA CHCTEMA CO CJI0KHBIMHM CBSI3SIMU U B3aUMOOTHOIIEHUSAMH MEXKIY
reHaMH U cpeoii O0uTaHuA.

MOHOTHOpHAHOE CKpelUBAHUWE — O3TO CKPENIMBAaHHE, NIPU KOTOPOM
POIUTENHCKHE OCOOM OTIMYAIOTCS IPYT OT Jpyra Mo OAHOW Mape albTepHATHBHBIX
PU3HAKOB;

AUrHOpUAHOEe  CKpelIMBAaHME — DJTO  CKPEIIMBAaHHE, TMpPHU  KOTOPOM
POJUTENHCKHE 0COOM OTIMYAIOTCA APYT OT JApyra Mo JABYM HapaMm albTePHATUBHBIX
IIPU3HAKOB;

aHAJIM3UPYIOLee CKPelMBaHMe - 9TO CKpEIIMBaHUE 0CO0eH ¢ HEM3BECTHBIM
T€HOTHIIOM € TOMO3UIOTHOM 0C00bI0;

BO3BPAaTHOE CKpeIMBAHHWE - O3TO CKPCIIMBAaHWE THOPUAOB TIEPBOTO
MOKOJIEHUS C TOMO3UTOTHOM POJUTENBCKON 0COOBIO;

PEeMIIPOKHOE CKpelIMBaHMe — 3TO CKpelIMBaHue 2—X GopM Mexay co0oil B
JIBYX Pa3HbIX HAMPABJICHUAX, OJTHO U3 CKPEUIMBAHUN — IPSIMOE, BTOPOE — 00paTHOE);

YHMCThIE JJUHHUU — 3TO O0COOM, KOTOpbIE MPHU CKPEUIMBAHUU APYT C IPYyTOM B
Py MOKOJICHUH HE IaBaJld PaCIICTICHHUS.

O003HaveHMs 1JIs 3aUCH PE3YyJIbTATOB CKPEIIMBAHU:

- «P» - ponurenu;

- «F» - moTomcTBO;

- «F»- rubpuipl mepBOro MOKOJICHUS;

- «Fy»- rHOpHUIBI BTOPOTO TOKOJCHHS, MOSBISIOTCS MPU CKPEIIMBAHUU
TUOpPUIOB IEPBOTO TOKOJICHUS;

- X - CKpEelUIMBaHHUE;

- 0 — MYy>CKasl 0CO0b;

- 0 — )KEHCKasl 0CO0b;

-A u a-ramersL

3aKOHOMEpPHOCTH HACJIEJOBAHMS.

N3ydenne xapakrepa 1 CrnocoOOB mepeayu MPU3HAKOB MOTOMCTBY HAa4aJIoCh B
17 Beke, (korga ObUIM MPOBEACHBI MEPBBIC OMbBITHI MPU TMOPUIU3AIMU Y PACTEHUN
HeM. yu€HbIM Kenbpeirepom, KOTOpbIN 00HAPYKHMIT Y THOPHUIOB MEPBOIO MOKOJIECHHUS
OpPU3HAKK ~ BEreTaTMBHOM  KpemocTd, ceddyac  3TO  SBJICHHE  TOJYYUIIO
Ha3BaHUEreTepo3uc. AHr. cenekiuonep Halt oOpatwics K  omeITaMm 1O
CKpENIMBAHUIO TOPOXa U YCTAHOBWII, YTO MPU3HAKU OJIHOTO POJIUTENS MPeoOiaatoT
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y ruOpuaoB F| n nanee B MOKOJEHUSAX MPOSIBISIIOTCS pPaHEE CKPBIThIE NPHU3HAKH,
II0’TOMY OH CJiejaja BBIBOJ O TOM, YTO HACJIEACTBEHHOCTh AUCKpeTHA. Pp. yuéHbIN
Honen mnpuMeHun MeTon KOJWYECTBEHHOTO IMOACYETA, HO 3aKOHOMEPHOCTh
YCTaHOBUTb HE CMOT, TAK KaK M3y4all HACJIeI0BAaHUE HECKOJIbKUX MMPU3HAKOB CPa3y).

MexaHu3sMbl M 3aKOHOMEPHOCTH HacC/JIeJ0BaHMA ObLIM BCKpPbITHI I
Menpaenem. (pogwics B 18822 r. B MopaBuu. Ero oreir Obl1 ¢aloBOJIOM U TPUBUI
ChIHY HHTEpeC K celeKuMoHHoMy Jeny. [locme 6 kinaccoB TMMHa3uu, U3-3a
MaTepUaJIbHbIX TPYJHOCTEH YUYUTHCA Najbllleé HE CMOT W IONAajl B MOHACTBIPb, T'JIE
npuHsl caH. B MoHacTeipe Menzenb uzydan 60rociioBue (MOHACTBHIPH B TO BpeMs
CHOCOOCTBOBAJIM BO3POXKACHUIO YEHICKON KYJIbTYpbl, @ MOHAXH ObUIM OJHOBPEMEHHO
[IPENOJIABATENIMA) W OJHOBPEMEHHO IPOSIBUI HMHTEPEC K HCCIEAOBATENIBCKOM
pabote. IlepBbie 2 roga MeHzenb MPOBOIWI OMBITHI MO OMPECICHUI0 YUCTOTHI
COpPTOB ropoxa, a 3aTe€M B TEUEHHE 8 JIET U3y4as HacjleJI0BaHKue 7 map Mpu3HaKoB.) B
1865 romy on myoOnukyeT paboTy «ONBITE HAJ PACTUTEIBHBIMU THOpUIAMIY. Y MeEp
Menpens 3a 16 et 10 BceoOIero npu3HaHus ero pador.

B 1900 rony onHOBpeMeHHO M HE3aBHCHUMO JIpyr OT Apyra rosuianaen Jle
®pu3 aH sHOTEpe, Hemel KoppeHc Ha Make, aBcTpuen YepMak Ha JypMaHe
OOHapyKUITU T€ K€ 3aKOHOMEPHOCTH, 4TO U ['. MeHaenb, 0HaKO MPUOPUTET BCE Ke
octaiics 3a MeHeneMm.

['maBHas 3aciayra MeHgeass B TOM, YTO OH YCTAHOBHJI 3aKOHOMEPHOCTH
HACJIEJOBAHUSI € TNOMOIILI0 THOPHIOJOTHYECKOr0 MeToJa (XapaKTepUuCTUKa
IIPUBEJEHA B METO/1aX T€HETHUKH).

Mennenbs o4eHb yauHO BbIOpa 00BEKT — FOPOX:

- HEMIPUXOTJIUB;

- JIETKO BBIPAIMBAECTCS;

- 1a€T MHOTOYHUCIIEHHOE TTIOTOMCTBO;

- CaMOONBLISIONIEECS PACTECHHUE;

- BO3MOYKHO UCKYCCTBEHHOE OIIBUICHHUE;

- OTJIMYaeTcs OOJIbIIUM KOJMYECTBOM aJIbTE€PHATUBHBIX MPU3HAKOB.

IIpakTu4yeckue 3aHATHS
Ne 2 PemeHune SKCHEpUMEHTAIBHBIX TE€HETHYECKHMX 3amad. (CocTaBiieHuE
MPOCTEUIIINX CXEM CKPEIIUBAHUS.

3aiaHus ISl CAMOCTOSITEJILHOTO BHINOJIHEHUS
— HE MPEeyCMOTPEHO

Bonpocsl 1J11 CAMOKOHTPOJISI 110 TeMe:

KTo BBEN TEpMUH «reHeTUKa?

KakoBa cTpykTypa COBpEMEHHOU r€HETUKU?

Kakwue 3a00JieBaHus 3aBUCAT OT F€HOTHIIA 0COOH?

[TpuBenuTe mpuMepbl 3a00JIEBaHM, KOTOPBIE TOJIBKO OT T€HOTHUIIA?
HazoBuTe OCHOBHBIC 3a/1a4l T€HETHKN?

Kakne MeToabl reHeTUKH BBI 3HaeTe?

IR
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Tema 3.2. 3aKOHOMEPHOCTH U3MEHYNUBOCTHU

OcHoBHBIE NNOHATHUHA H TCPMHUHBI mo TEME!: N3MCHYUBOCTD,
MOI[I/I(l)I/IKaHI/IOHHaH HN3MCHYMUBOCTL, HOpMaA PCAKIIUH.

I11aH u3y4yeHus TeMbl:
1. IToHsITHE «KU3MEHUYHBOCTH
2. HacnencrtBennas u peHOTUTIMYECKAS] ©3MEHYUBOCTD.

Kpartkoe u3j10:keHne TeOpeTHYeCKUX BOMPOCOB:

N3MEHUYUBOCTDB — 510 criocoOHOCTh JKUBBIX OPraHM3MOB MPUOOpPETATh
HOBBIE IPU3HAKU U KAUECTBA

Pazin4yaroT Hac/IeACTBEHHYIO U (DEHOTUNIHYECKYI0 H3MEHYMBOCTD.

HacJiencrseHHasi U3MEHYMBOCTD CBSI3aHA C U3MEHEHUEM I'€HOTHUIIA.

@®eHoTunuYecKass (Moougurkayuonnas) W3MEHUYMBOCTH BBIPAKACTCS B
M3MEHEeHHH (EHOoTHUNa, OHAa BO3HUKAET KaK peaklus OpraHu3Ma Ha HM3MEHEHHUE
YCJIOBUU CpPENBI.

®enoTun opranuzma GopMUpyeTcs B pe3ysibTaTe B3aUMOJICUCTBUSI TEHOTHUIIA U
OKPYIKAIOIIEN CPEBI.

['eHoTHIT OpraHu3Ma ONpENENsieTCs B MOMEHT OIUIOJOTBOPEHUS, HO CTENEHb
€ro TMOCJHeAyIoleld peaau3allid BO MHOTOM 3aBHUCHUT OT BHEIIHMX (PAKTOpPOB,
BO3JICHCTBYIOIIMX HA OpraHU3M BO BpeMs ero pa3Butusa. OJuH U TOT K€ I€HOTHUII B
Pa3HBIX YCIOBUAX Cpefibl OyIeT AaBaTh Pa3IMYHOE MPOSBICHHUE MPU3HAKA.

[Ipu3Haku OpraHM3MOB MPEACTABICHHbIE B Mpelaeiax BUJA OrPaHUYEHHBIM
YUCJIOM BapHaHTOB, M YCIIOBUS CPEJIbl HA KOTOPBIE MPAKTUYECKU HE BIMUSIOT Ha UX
(dbopMHpOBaHUE, HA3BIBAIOT KAYECTBEHHBIMU. B 3THX ciydasx paziuyus MEexIy
0COOSIMM YETKO BBIPAXEHBI, a MPOMEXKYTOUHblE (HOpMBI OTCYTCTBYIOT. K Takum
IpU3HAKaM, HallpuMep, OTHOCATCS I10J1 y )KMBOTHBIX U PACTEHUH, OKpacka U popma y
CEMsIH ropoxa, TIpylla KpoBH Y ueioBeka, Kak mpaBmio, HacieIoBaHHE AITHX
IIPU3HAKOB MOJYUHSIETCS 3aKOHOMEPHOCTSIM, YCTaHOBJIEHHBIM ['. Mennaenem.

[Tpu3Haky Ha3bIBAIOT KOJUYECTBEHHBIMH, €CIIU B Mpejeiax BUAa HaOI0AaeTCs
MHO>KECTBO BAPUAHTOB MEPEX0/Ia OT MUHUMAJIBHOTO /10 MAKCUMAJIBHOTO 3HAYCHMS.
Nx ycranaBnuBaloT u3MepeHueMm. [Ipumepamu Takux MPU3HAKOB MOXKET CIYXHTh
AUIIEHOCKOCTh KYp, MOJIOYHOCTb KOPOB U JIp.

Hopma peaxkyuu — 510 npenensl NPU3HAKOB, W I KAa4ECTBEHHBIX, W IS
KOJIMYECTBEHHBIX B KOTOPHIX BO3MOYKHO M3MEHEHHE (PEHOTUINYECKUX MPU3HAKOB Y
JaHHOro reHotuna. OpraHu3M HaclIeQyeT HE IPU3HAK KAaK TakKOBOW, a HOPMY
peakunu. Hopma peakiuu MoKeT ObITh IIMPOKOW (IIPU3HAK O] BIUSHUEM CpPEbI
U3MEHSETCS B 3HAUUTEJIbHOM CTENEHN) U y3KOU (ITPU3HAK MaJo MOABEPKEH BIHMSHUIO
ycioBuid cpenpl). llInpokyro HOpMy peakiuyd MMEKT KOJWYECTBEHHbIE MPHU3HAKH, a
Y3KYyI0 — KaUE€CTBEHHBIE IPU3HAKMU.

EaunudHoe BbIpa)kK€HUE pa3BUTHSA NpHU3HAKa (CTENEHb €ro MNpOosBICHHUA) B
Ipeenax HOPMblI pPEaKIUMU HA3bIBAIOT BApWAHTOW. BapuaHThbI, pacnoJIOKEHHBIE B
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ONPENECICHHON  MOCJIEAOBATEIIBHOCTH, HAaOpuUMEep OT  MHHUMAQJIBHOIO IO
MaKCHUMAJIbHOTO 3HAaY€HHUsI, 00pa3yrOT BapUALIMOHHBIN PS/I.

NHTeHCcuBHOCTh MOAM(DUKAIMOHHBIX M3MEHEHUW B 3HAYUTENIBHOW CTETCHU
3aBUCUT OT CHUJIbI U TPOJOHKUTEIBHOCTH BO3JCHCTBUS Ha oOpraHu3M (pakTopoB
OKPY’KAIOIIEN CPEBI.

Baxxneimas yepra MoauUKaIIMOHHONW U3MEHYMBOCTH — €€ MPEJICKa3yeMOCTh,
M3BECTHO, YTO KOJMYECTBO U KAYECTBO KOPMOB OIIPEIECISIOT CKOPOCTh YBEIMYEHUS
MAaCCBHI T€JIa y CEIbCKOXO3IMCTBEHHBIX )KUBOTHBIX.

[Ipenenst MoAM(MUKAIIMOHHOW HW3MEHYMBOCTH OTPAHUUYMBAIOTCS HOPMOU
peakiuu. Hampumep, HOpMa peakuuy MO MOJOYHOCTH Yy MAaJONPOIYKTHUBHBIX I10
JaHHOMY mpu3HaKy mopon kosnebmercs ot 1000 mo 2500 m B rom. Y 2IHMTHBIX
MOJIOYHBIX ITOPOJI MOKA3aTEIW HOPMbI PEAKIIMU IO aTOMY IPU3HAKY TOPA3/10 BBIIIE —
o 12 000 n B rom.

Moaudukanuuu NpU3HAKOB HE HACIEAYIOTCS, MOCKOJIbKY MOAU(DHUKAIMOHHAS
W3MEHUYMUBOCTh HE CBSI3aHA C M3MEHEHHEM T'eHOB. Moau(puKanmoHHass W3MEHIUBOCTh
MPOSIBIISIETCSI MAacCOBO, ATO O3HAYaeT, 4YTO OCOOM OJHOrO BHUJA pEarupyroT Ha
M3MEHEHUS YCIIOBUN CPEIBI OJUHAKOBO.

OcCHOBHBIE 3aKOHOMEPHOCTH MOAU(PUKALUOHHON U3MEHYUBOCTH:

- HE MEPEIAETCS 1O HACIEACTBY

- HU3MEHSIOTCS YCIOBUS — U3MEHseTCs (Mcue3aeT) MpU3HaK

- HOpMa peakuuu (Mpeesbl Bapualui Mpu3Haka) — 3aJI0KEHBI B
T'C€HOTHIIC

- MOAu(HUKAIIMOHHAS WM3MECHUHMBOCTh PACIPOCTPAHSACTCS Ha BCHO

MOMYJISIIIUIO, T.€. OHA MACCO8ds, ATO O3HAYAET, YTO OCOOM OJHOrO BHJIA

pearupyroT Ha U3BMEHEHUS YCIOBUHM CPEAbl OJJUHAKOBO.

IpakTnyeckue 3aHATHS
- HE [IPElyCMOTPEHO

3agaHus 118 CaMOCTOSATEJIbHOI0 BbINOJTHEHHUS
— HE IIPELYCMOTPEHO

BOHpOCLI A CAMOKOHTPOJIA 110 TEME:

Kaxkoe 3nHaueHue a1 OpraHu3MOB UIMEET U3MEHYMBOCTh?

Kak cBsi3anbl Mexay co0o0il peHOTUN ¥ TeHOTHUIT?

3. Kakum y4€HbIM ObLIO JOKAa3aHO BIUSHUE YCIOBUN OKPY KaIOIIEH Cpe/ibl Ha
pa3BuTHe QpeHoruna?

4. Kak ObUIO 10Ka3aHO, YTO U3MEHEHHE (DEHOTHUIIA MO/ BIUSHUEM BHEITHUX

YCIIOBU HE BBI3BIBAET U3MEHEHUS TeHOTHUIIa?

B uéM pa3HuIa MeK 1y KOJIMYECTBEHHBIMU U KAYECTBEHHBIMU IIPU3HAKAMU?

6. UTO MOHMMAIOT O] HOPMOU peaKLu?

N —

9,
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Tema 3.3. OCHOBBI CEJIEKIINN PACTEHUM, JKUBOTHBIX 1 MUKPOOPTaHU3MOB

OcCHOBHbIC NOHATHS W TEPMHUHbI IO TeMe: CEJEKIUs, WHOPHIMHT,
HOJIMIIJIONINSL, UCKYCCTBEHHBIH OTOOP, Ay TOPUIUHT.

Ili1an U3y4YeHUs1 TeMbl:

1. OCHOBBI CEeNEKIINU

2. LleHTpBI IPOUCXOKIAEHUS KYJIbTYPHBIX PACTEHUN
3. Cenexuus ’KUBOTHBIX

4. Cenekiusi MUKpOOPTaHU3MOB

Kpartkoe u3noxeHue TeopeTHYeCKHUX BOMPOCOB:
OCHOBBGI CEJIEKIIN

CeJsiekniusl — HayKa O BBIBEJICHUU HOBBIX M COBEPIICHCTBOBAHUU CYIIECTBYIOIINX
COPTOB KYJbTYPHBIX pPACTCHUH, TOPOJ JAOMAIIHUX JKUBOTHBIX W IITAMMOB
MHUKPOOPTaHU3MOB, COOTBETCTBYIOIIHUX MOTPEOHOCTSIM YEIOBEKA.

Copt, mopojia ¥ ITaMM — COBOKYMHOCTh OCOOE€H, HMCKYCCTBEHHO CO3JaHHas
YEeJIOBEKOM, KOTOpash  XapaKTepHU3yeTCs  ONPENCeNICHHBIMH  HACIEICTBEHHBIMU
OCOOEHHOCTSIMU: TPOJYKTUBHOCTBIO, MOP(OIOTHYECKUMU U (PU3HOTOTHYECKUMHU
IIpU3HAKAMM.

TeopeTrnyeckoii OCHOBOW CeJEKUMU SBISIETCS TEHETHKa, pa3padaThiBaroas
npoOJIeMbl HACTIEACTBEHHON U3MEHUMBOCTH, CUCTEMBI CKPEIIMBAHUS U 0TOOpA.

Co3pnaresieM COBPEMEHHOM T€HETHMYECKOM OCHOBBI celiekuuu spisercs H. .
Baswuiios.

Baxueiimen 3amadeil CeNEKIUU SBISIETCA HCCIEAOBAHHE 3aKOHOMEPHOCTEMN
ABOJIIOLMM JIOMAIIIHUX )KUBOTHBIX U BO3/ICJIBIBAEMBIX PACTECHUI.

[To Beipaxkenuro H. M. BasumoBa, cenexkius — 3TO 3BOJIOLHUS, YyHOpaBisiemMas
YEJIOBEKOM.

[lepen ceneknuoHepaMu CTOUT 3aja4a CO3JaHUSI BHICOKOMPOAYKTUBHBIX COPTOB U
MOpoJi,  JAOUUX  MOPOAYKIMIO  BBICOKOIO  KadyecTBa,  MPUTOAHBIX  JUIS
MEXaHU3UPOBAHHOTO  BO3JENbIBAHUA U  YOOpPKH, CIOCOOHBIX MaKCHMAaJbHO
UCIIOJIb30BaTh CO3/laBaeMble YCIOBHUSI BHEIIHEW cpenbl (CBeT, TeIIo, BOja,
ynoopenus, CO, wu T.4.) ®W oONagarOUMX JPYTMMH  HEOOXOJAUMBIMU
TEXHOJOTUYECKUMH KadecTBaMu (IIpU TPAHCIIOPTUPOBKE, XPAHEHHUH U MepepadboTKe).

OcHoBHBIE (TPaAUIIMOHHBIE) METO/IBI CENIEKIINH — THOpUIN3aus U 0TOOP.

CoBpeMeHHbIE TEHETUKO-CENEKIIMOHHBIE METObI:

- OT/JAJICHHAS U BHYTPUBU0Basi THOPUAN3ALINS,

- SKCMIEPUMEHTAIbHBIN (MHAYLIMPOBAHHBIN) MyTareHes,

- IOJIUTLIIONAMS,

- TeTepOo3HC,

- KJIETOYHAas W TeHHas WHXXeHepus (OMOTEXHOJIOTHS) U T.JA. MO3BOJSIOT CO3/aTh
HOBBIE (DOPMBI C UCKITFOUUTEIHHO BLICOKUM YPOBHEM MPOAYKTUBHOCTH.
CeNeKIIMOHHBIA TPOIeCC BKIIOYAET B Ce0S MOUCK HCXOJHOTO MaTephaia |
BbIJICJICHUS 00pa3I0B C HAMOOJIbIIIEH BHIPAKEHHOCTHIO TPU3HAKA.
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[IEHTPBI [TPOMCXOXJIEHUA KYJIbTYPHBIX PACTEHUI
Axanemuk H. . BaBuioB yka3biBall, 4TO [Jisl YCHEIIHOW pabOThl MO CO3/aHUIO
COPTOB M TOPOJ CJIEAYET HM3y4aThb M YUYHUTHIBATh HMCXOAHOE COPTOBOE U BHUAOBOE
pazHooOpa3ue pacTeHUW U JKUBOTHBIX, UX T€HETUUYeCKoe pazHooOpazue. O000IIUB
OTPOMHBIA MaTepHall, COOpaHHBIA B pe3yJbTaTe MHOTOYMCIEHHBIX 3Kcnenuuuid, H.
BaBunoB BHEC BBIJAIOIIMICA BKJIAJ B pPAa3BUTHE MPEACTABICHUS O LEHTPE
IPOUCXOXKIAEHUS KYJIbTYPHBIX PACTEHUM, KOTOPBIE COBNAAAIOT C JPEBHUMHU OYaraMmu

MHUPOBOTO 3€MIJICICIINA.
Haszpanue nienrpa OpomalIHeHHbIE PACTEHUS
1. Ungone3uniicko- bananebl, caxapHas najgbpma, caxapHblid
VHJIOKUTaUCKUI TPOCTHHK, OTYPIIbI, OaKITaXKaH.
(FOXKHOA3UATCKHIA)
2. Kuraicko-smoHCKHit Puc, npoco, cos1, menkoBuua, causa,
(BOCTOYHOA3MATCKUH) BHIIIHS, Yal.
3. llepenueasuarckuii (foro- | [Tmenuna, poxb, SYMEHB, OBEC,
3araHbIN) JeyeBHUlIla.
MOpPKOBB, JIEH, MUH]1aJIb, BAHOTPA/I.
4. Cpean3eMHOMOPCKUI OnuBKOBOE JEpeBO, KamycTa, OpIOKBa,
CBEKJIA.
5. AbpukaHckuit banansl, ap0y3, kode, TBepabie copTa
MIICHUIIBI.
6. FO>)xHoamMepuKkaHCKUA ®dacoib, TOMAT, Apaxuc, aHaHac,
KapTodelib, XHHHOE JIEPEBO.
7. Kyxkypy3a, ¢aconb, ThIKBa, Tabak, Kakao,
[lenTpasibHOAMEPUKAHCKU I KpacHbI mepel], JIJIMHHOBOJOKHUCTBII
XJIOITYAaTHUK
CEJIEKLIMSI PACTEHUIA
MeToabl
B516op|ncxozmoro FH6pI/IL[H3aum|(CerLuHBaHHe) HckyccTBeHHBIH 0TOOD
Mmarepualia l
(>kenaTesbHO U3 IICHTPOB Mexnunelinas Macccgsmﬁ NunuBuayanbHbIi
MHOT000pa3usi) rubpuam3anus (o gpenotuny) (o TEHOTHITY)
(reTepo3uc)
WNu6puauHT TTomumionaus OtnanenHas
(monmy4yeHue ¥ MHIYLHPOBAHHBIN ruOpuan3anys
YUCTBIX JIMHUIM: MyTarcHes3 (pempka X Karrycra)
AA; aa)
Hnépuouue y pacmenuﬁ — omo nptu()umeﬂbﬂoe camoonslierue

nepexpecmuoonsligemvix pacmenuti. IlpoBomsar 6-7 J5eT —TEpeBOAAT TEHHI B
TOMO3HUTOTHOE cOoCTOsIHHE (AA; aa).

NuOpuauur MPUBOIUT K «JIeTIPECCUY, MOCKOJIBKY pelecCUBHbIE
HEeOIaronpusTHbIC T'eHbI IEPEXO0IAT B TOMO3UTOTHOE COCTOSTHUE:
P Aa x Aa

F1 AA 2Aa aa
IToToMcTBO O71HO# CaMOOTBIIIEMOM 0COOM Ha3bIBAETCA YUCTOU JTUHUEH (AA, aa).
B cenekiuu pacTeHMil 4YacTO NPUMEHSIOT MENCAUHECHHYI0 2UOpUouU3auuio —
nepeKpecmuoe OnblieHUe MeNCOV PA3HbIMU CAMOONBLIAIOWUMUCS JTUHUAMU (m.e.

YUCTNBIMU TUHUSMU).
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[Tpu 3TOM BO3HUKACT 2¢hhexm cemepo3uca, uiu euopuoHou mowu, T.e. Tuopuanl F1
MO0 psiIy TPU3HAKOB YAaCTO TMPEBOCXOMAT HWCXOMHBIE POIUTEIBCKHE (HOPMEI.
OtMeuaeTcs OBBIIICHHAS KU3HECTTOCOOHOCTH F1.
OddexT rerepo3rca 0OBIACHIETCS MEPEBOAOM PEIIECCUBHBIX T€HOB B F€TEPO3UTOTHOE
COCTOSIHHE, B KOTOPOM OHH HE OKa3bIBalOT OTPHUIATEIHHOTO BIHSHHUS Ha
AKU3HECTIOCOOHOCTh
opraHusma.

Dppexm cemepo3zuca 6 nocredyiowux NOKOAEHUAX NPU NOT0BOM PAZMHONCEHUU
CHUICAEMCSL U COXPAHAEMCA NPU 6€2eMAMUBHOM.

Honunaouousn — KpaTHOE YBEIWYCHUE YHCIA XPOMOCOM OTHOCHUTEIBHO
rarmionIHoro Hadopa. [lonumiaonapl OTAMYAIOTCS MOBBIIIEHHON MPOIYyKTUBHOCTBIO.
MHorue KyJbTypHbIE PACTEHHUS SIBISIOTCS MOJTUILUIONIAMHU.

JInsg mosiydeHus TOJUILIOWAOB BO3JECUCTBYIOT HA IIOJOBBIE KIETKH PACTECHUU
MyTareHaMH, pa3pylIalolIMMU BEPETEHO JIeJeHUs (HanpuMep, KOJIXHUIMH) [P 3TOM
o0pasyroTcs Tpu-,

TETpaIuIOuHbIE U T.A. POPMBI.

Omoanennas eubpuouzayus TO3BOJSET B OJHOM OpraHU3ME COBMECTHUTH
NpU3HAKK Pa3HbIX poAoB W BHUIOB. ['ubpunel F; o0bryHO Oecmiognbl. CoBETCKUM
yuennblii ['. Kaprieuenko pa3zpaborain cniocod npeogosieHus Oecioaus:

Cxema:
1. YnBoun wyumcno xpomocom rubpuma F1, T.e. ramersl pacteHuii ObLIU
JTUIUIOWTHBI

2n (18) x 2n (18) = 4n (36) — KamyCTHO-pEJCYHBIA THUOPHI, COCTOSUT U3
JUIUIOUTHBIX

Ha0OpOB PENbKHU U KaIlyCThlI;

1. DT0 0Oecneunsio HopMaIbHOE MPOTEKAHNUE MEN03a;

2. TameTsl, KOTOpBIE HpU 3TOM OOpPa30BBIBAINCH, HECIU IO OJHOMY

raruiouHOMY Ha0opy pelbkH 1 kKanycTsl (9 + 9 = 18)
3. 3urora nocjie omioA0TBOPEHUsI BHOBb Hecna 36 xpomocoM (18penuunbix u 18
KaIlyCTHBIX).
Hckyccmeennwvtit omoop — 0CHOBA CEJIEKIIMOHHOTO MPOoLECcCa.
OT60p MOXKET OBITH MACCOBBIM U MHANBUIYATBHBIM.
1. MaccoBblif 0TOOp MpeACTaBisieT COOOW BBIJIEICHUE psfa HK3EMIUISIPOB TI0
BHEIIHUM Npu3HakaMm (rmo ¢(eHoTumy) Oe3 NpOBEpKHM HUX TreHoTuma. Takod copt
TeHETUYECKU HEOJHOPOJIEH, OTOOP BpEMs OT BPEMEHU MOBTOPSIIOT.
MaccoBelii  0TOOp IS TMEPEKPECTHOOMBUIIEMBIX pacTeHUN (POXKb, KYyKypy3a,
MOJICOTHEYHUK).
2. WupuBuayanpHbli O0TOOp (IO TEHOTHIY) OLIEHMBAIOT IIOTOMCTBO Ka)JO0ro
OTJZIEJIBHO B35TOTO PACTEHUS B PAY HECKOJBKUX MOKOJIECHHHA — JUIsl CaMOOMBLISEMBIX
pacTeHuil (MILEHUIBI, SUYMEHS, TOPOXa).

CEJIEKIUA XKMBOTHBIX
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B cenexkunM JKMBOTHBIX, IO CPAaBHEHUIO C CEJIEKLUHUEW pAaCTEHUHM, €CTb PsA
0COOEHHOCTEH:
- BO-TIEPBBIX, JJIS KUBOTHBIX XapaKTEPHO IMOJOBOE Pa3MHOXKEHHUE, TTOAITOMY Jr00ast
MOPOJIA SIBIIIETCS CJIOAKHOU TETEPO3ZUTOTHOU CUCTEMOM;
- BO-BTOPBIX, Y HUX MO3/THEE HACTYIAET MOJIOBO3PEIIOCTD;
- B-TPETbUX — HEMHOTOYMCIIEHHOE IOTOMCTBO;
- OHU HE Pa3MHOKAIOTCA BEr€TaTUBHO.

OnHako M B CEJICKIIUM JKMBOTHBIX HMCIOJIB3YIOT THOpUIM3AIMIO U OTOOp, Kak

MACCOBBIM, TaK U UHIUBULY ATbHBIN.
MeTOZlbl CCJICKIIUHU ) KUBOTHBIX

CenexnonHas pabora I'mbpunmszanns OTAOD

HA4YHMHACTCA C Moa0opa (ckpermBaHue) |

POAUTENBCKUX MAP ‘ MaccoBbiii WHnuBuayanbHbId

binzkoponcTBeHHas Hepoacrsennas
(mHOpUAMHT) (ayTOpUIUHT)
IlepeBonsAT reHbl B l MC)KBI/Y,Z[OBOC
TOMO3UTOTHOE COCTOSIHUE BryTpusunosoe (ckpenuBaroTCs
(CKpelmurBarTCs pa3Hbie pa3HbIC BUJIbI)
TIOPOBI OJTHOTO BU/IA) KOOBLJIa + 0CEN = My
npumep o Oesoi yKpauHCKOW CBHHBE HOMOMCMB0 OeCni1oOHO

Hnopuounz — ckpemiBaHue MeX1y POJCTBEHHBIMU OCOOSMHU.
VY nepekpecTHO OIUIOAOTBOPSIOIIUXCA OPraHUu3MOB HHOPUIUHI — CKpPEUIMBAHUE
OpaTbeB C cecTpaMu WM POAUTENEH C IE€ThbMH (BO3BPATHOE CKPEIIMBAHHUE).

['eneTnueckoe ciencTBHE MHOPUIUHTA — TIOBBIIIEHUE TOMO3UTOTHOCTH MTOTOMKOB

10 Pa3IUYHBIM NPHU3HAKAM.
NuHOpuauHr yacto BeAET K OCHA0JCHUI0O M JIa)ke€ BBIPOXKICHUIO TOTOMKOB Yy
KUBOTHBIX. 1 TeM He MeHee MHOPUIMHT YacTO MCIOIB3YETCS B CEJICKITUH )KHBOTHBIX,
T.K. JA€T BO3MOXHOCTb BBIIBUTH W 3aKPEIUTh PsAJI HACICICTBEHHBIX MPU3HAKOB B
IIOTOMCTBE 3a CUET MEPEBOAA UX B TOMO3UTOTHOE COCTOSTHUE.

Omoanennan  2ubpuouzayus  (aymoépuounz) —  cKpemBaHue  (opm,
OTHOCAIIIMXCS K pa3HbIM BHUJAM, poaaM U T.1a. [Ipy MEXNOpOIHBIX CKPENIMBAHUIX
PELIECCUBHBIE TEHbl MEPEXOAAT B TIE€TEPO3UTOTHOE COCTOSHHE W HE OKa3bIBAIOT
OTPULIATENBHOTO AEHCTBUS HA PA3BUTUE TEX WM UHBIX PU3HAKOB Y IOTOMKOB.

OtpanienHass TUOpUAM3ALKS HUMEET Pl OCOOCHHOCTEH (TPYAHOCTH TMOJTY4YEHUs
ruOpUIOB, a 3a4acTylo TMOJHAs CTEPUILHOCTh MOTOMKOB). OCHOBHAas MpUYHHA
IIOJIHOM CTEpWIIBHOCTH F| CBsi3aHa ¢ HapylIEeHUEM X0J1a MeN03a.

IIpumep 6Hympuuo06020 CKpewusaHus:

M. VBaHOB (COBETCKHUI CEJIEKIIMOHEP), cO3/1aBasi OEIyl0 CTENHYI0 YKPAaWHCKYIO
MIOPOAY CBUHEW, JJIsI CKPEIIUBAHUS B3sU1 BBICOKOITPOAYKTHUBHOI'O AHTJIMMCKOTO XPsKa
Y HENPUXOTJIMBYIO K YCIIOBHUSM COJICPKAHUS IUIOJIOBUTYIO YKPAUHCKYIO CBUHBIO.
['ubpugHOE TOTOMCTBO BHOBH OBLIO CKPEIIEHO C AaHTIUHACKUMHU Xpskamu. B
pe3yJibTare ObLI BhIBEACH XPSAK AckaHui | mMpeBOCXOHOTO TEIOCI0XKEHUS, KOTOPOTO
OH CKpELIMBAJI C CECTPaMH, JOYEPSIMU, BHYUKAMU U, TaKUM 00pa3oM, OOJBIIUHCTBO
TE€HOB OBLIO MEPEBEICHO B TOMO3UTOTHOE COCTOSIHUE — OBLIN MOJTYYEHbl Pa3InYHbIC
YUCTHIE JINHUU.
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Omoanennan cubdpuouzayus. Meoxceuodosoe ckpeuwjusanue. C TIIyOOKOU
JIPEBHOCTH YEJIOBEK HCIOJIb3yeT THOPHUI KOOBUIUIIEI C OCJIOM — MYJa, KOTOPBIHA
OTJINYAETCS] BHIHOCJIMBOCTBIO U JIOJITOXKUTEILCTBOM, HO, Yallle BCEro, MEKBHUIOBBIC
TUOPUIBI CTEPUIIBHBI, Y HUX HApYyIIAeTCsl MEM03, UTO MPUBOJUT K OECILIOIHUIO.

CEJIEKIIA MUKPOOPI"'AHM3MOB

TpagunuoHHas celeKkuMs MUKPOOPIaHW3MOB (B OCHOBHOM OakTepHil U rpuOoB)
OCHOBaHa Ha HKCHEPUMEHTAJIbHOM MyTareHe3e U orOope HauboJiee MPOAYKTUBHBIX
mTaMMOB. ['eHOM OakTepuil raruloMAHBIN, JIOObIE MYyTAallUU HPOSBISAIOTCA YK€ B
IIEPBOM ITIOKOJICHHH.

C moMomipi0 MUKPOOHOIOTHYECKON TMTPOMBIIINIEHHOCTH MOJIy4YaloT aHTUOWOTHKH,
AMUHOKHCIIOTBI, O€JIKH, TOPMOHBI, pa3iIuyHble (HEPMEHTHI, BUTAMHHBI U MHOTOE
IpYToe.

MukpoopraHu3Mbl HUCHOJIB3YIOT JJIi OMOJOTMYECKOW OYHMCTKM CTOYHBIX BOJ,
YIY4YIIEHU Ka4eCTB IOYBBI.

HoBeilmummn mMeTogaMu CeJIeKUMM MUKPOOPraHU3MOB, PACTEHUM U YKUBOTHBIX

ABJISIIOTCS KJIETOYHAs, XPOMOCOMHAsI U T€HHAs! UHKEHEPHS.
I'enHasi MHIKeHEPUSA — COBOKYIIHOCTb METOAMK, NO3BOJISIIOLINX BBIIEIATh HYKHBIN
IE€H U3 I'€HOMa OJHOI0 OpraHM3Ma U BBOJWUTH €TI0 B I'€HOM JAPYroro OpraHusMa.
Pacrenus u KUBOTHBIE, B T€HOM KOTOPBIX BHEIPEHBI «UYXKUE» T'€HbI, HAa3bIBAIOTCS
TPAHCTeHHBIMM, OaKTEpUU U TpUOBI — TPaHCHOPMHUPOBAHHBIMHU. TpaaUIIMOHHBIM
00BEKTOM F€HHOW MH)KEHEPUH SIBIISIETCS KUILIEYHAs! TaJI0UuKa.

IpakTnyeckue 3aHATHS
- HE [IPElyCMOTPEHO

3aganus 11 CaMOCTOSTEJIbHOTO BbINOJTHEHHUS
— HE IIPELYCMOTPEHO

Bomnpocs! AJ1s1 CAMOKOHTPOJIS 110 TeMe:

1. YUro n3yuaeT Hayka cenekuus?

2. Kakue o01111e MeToibl B CEJIEKIIUU CYIIECTBYIOT?

3. Ilepeuncinure OCHOBHBIE 3a/1a4¥ COBPEMEHHOM CEJIEKIINH.

4. Kakyto poJib JUisl CEJIEKIIMU UTPaeT pa3HooO0pa3re UCXOTHOTO
CEJICKIIMOHHOTO MaTepuaa’?

5. KakoB MexaHu3M HCKYCCTBEHHOTO 0TOOpa’?

6. [laifTe onpejieneHne: 4To Takoe CopT, MOpoja, ITaMm?

7. Ilouemy copTa U IOPO/Ibl HEJIB3sI HA3BaTh BUAAMU?

8. B ueM coCTOUT sIBJIEHUE TETEPO3UCA U KAKOBBI €0 T€HETUYECKUE OCHOBBI?

9. Kakoe 3naueHne MMEIOT paboThI CENEKITMOHEPOB?
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Pasnen 4. IIpoucxoxkaeHue U pa3BuTHE 'KU3HU HA 3eMJIe. JDBOJIIOIUOHHOE
yueHue

Tema 4.1. [IponcxoxaeHue U HaYaJIbHBIE TAllbl PAa3BUTHS KU3HU Ha 3eMile

OcHOBHBbIE IOHATHS U TEPMHUHBI 110 TEME: KPCALITMOHU3M.

ILian H3YYCHUHA TEMbI:
1. 'unoTe3bl IMPOUCXOKICHUA ) KU3HU HA 3emie

Kpartkoe u3inoxeHue TeopeTH4eCKUX BOIMPOCOB:

T'unome3swt npoucxoicoenus Heu3Hu:

[TpoucxoxneHue *KuU3HU HA 3eMIie SIBIISIETCS OJHOW M3 BaKHEUITUX MpoOIemM
ecTecTBO3HaHUA. Ha npoTskeHuu 1ecsiTKOB BEKOB MEHSUIMCH B3TJISAbl Ha MpoOiIeMy
JKW3HH, BBICKa3bIBAINCH Pa3HbIC WJIEH, TUIOTE3bl U KOHUIenuuu. Hekoropsle n3 HUX
IIOJIyYNJIM IIUPOKOE PACIPOCTPAHEHUE B PA3HBIE IEPUOABI UCTOPUM PA3ZBUTUS
€CTECTBO3HAaHUA. B  Hacmosawee epema  cywecmeyem nambv 2unomes
603HUKHOBEHUA JHCUSHU:

1. Kpeayuonuzm — THUIOTE3a, YTBEPXKAAOIIAsA, 4YTO JKU3Hb CO3JaHa
CBEPXBECTECTBEHHBIM CYILECTBOM B pPE3yJbTaTe akTa TBOpeHusd. lMeer camyro
JUIMHHYI0 UCTOpHI0. OCHOBBIBAETCS HA HAJIMYMHU B JKUBBIX OpraHU3Max 0COOOM CHIIBI,
«Iymm», KOTOPast YIPaBIISIET BCEMH )KU3HEHHBIMH IIPOLIECCAMMU.

2. I'unome3za cmayuonapuozo cocmoaHuUsA, COIIIACHO KOTOPOM KU3Hb
HUKOI/Ia HE BO3HHMKaja, a cymecTBoBajga Bcerga. C HM3MEHEHHEM MNPUPOIHBIX
YCIIOBUM M3MEHSJIMCh U BHJIBL: OJTHA HCUYE3AU, APYTrUe NOABILUINCH. OCHOBBIBAETCS
Ha UCCIICIOBAHUU AJIEOHTOJIOTOB.

3. T'unomeza  camonpou3’@onbHO20  3aPONHCOCHUA  NHCU3HU,  KOTOpas
OCHOBBIBACTCS HAa UJEE MHOTOKPATHOIO BO3HHKHOBEHHMS JKW3HU M3 HEXUBOIO
BELIECTBA, OblUIa BbIIBHHYTa B JApeBHeM Kwurtae m WHaum kak ajibTepHaTUBA
KpeauuoHu3My. OJTy Tunoresy noanepxkuBanu llmaron, Apwucrorens, ['amunei,
Hekapr, Jlamapk. CyTh TUIoTe3bl: HU3IIME JKUBBIE OPraHU3Mbl BO3ZHUKIM W3 WJIA,
CBIPOM MOYBBI, THHIOLIEr0 MsAca. B omnposepxenue dtoi rumnoressl D.Penn
chopmynupoBasl npuHUUI: «Bce KUBOE — OT KHUBOrO», MOCIE TOro, Kak Halluenl
IPUYMHY MOSBIEHUS uyepBel Ha rHumomeMm wmsce. JL.IIactep cBoumMu omnblTamMu ¢
BUPYCAMM OKOHYATEJIBHO JOKa3aJl HECOCTOSTENBHOCTh WJIEH CIIOHTAaHHOI'O
3apOXKICHHUS )KU3HMU.

4. l'unomesa naumcnepmuu, COTIAaCHO KOTOPOUW >KM3Hb OblIa 3aHECEHA Ha
3eMil0 U3 KOCMHYECKOTO MpOCTpaHcTBa. Briepsrie Obla BhickazaHa ['.Puxtepom B
KoHIEe 19 crosernsda. J[aHHass KOHUENUNS AOMYCKAET BO3MOXHOCTh IPOUCXOKICHUS
KU3HU B PAa3HOE BpeMs B pa3HBbIX 4acTAX BCEIeHHOW M IepeHoce €€ pasIndHbIMU
MyTSMU Ha 3eMITI0 (METEOPUTHI, aCTEPOUIbI, KOCMUYECKAs MbLIb).

5. l'unomesa  ucmopuuecko20 - NPOUCXOIHCOCHUA  IHCUSHU  NYMeM
ouoxumuueckoii 36010yuu. Asropamu sBisitorcs A.Onapun u C.XonzaeH. C Touku
3peruss runotre3sl A.OmapuHa, a TaKkKe C TMO3MLHM COBPEMEHHOM HAayKH
BO3HUKHOBEHHE JKHW3HM U3 HEXKHUBOIO BEIIECTBA MPOM30LLIO B PE3yJbTaTe
€CTECTBEHHBIX IPOLIECCOB BO BCEIEHHOM IpU IIMTEIBHOM JBOJIIOLMUA MaTEpUH.
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A.OnapuH BbIIEIWI HECKOJIBKO 3TallOB OMOXMMHYECKOW 3BOJIOLMH, KOHEYHOM
LEJIbI0 KOTOPBIX SIBUJIACH MPUMUTUBHAS KUBAs KJIE€TKA. DBOJIOLMS 1A 110 CXEME:

A) reoxuMuuecKas OHBOJIOUMS IJIAHETHl 3€MJIs, CHUHTE3 MPOCTEUIINX
coenuHenuit, Takux kak CO,, NHjz, H,O u T1.1., nepexon Boabl U3 mapooOpa3HOro
COCTOSIHUSL B HUJKO€ B PE3yJbTaTe MOCTEIEHHOTO OXJXKACHUS 3eMIIH. DBOIIOLMS
atMocdepbl U THAPOCchEpHI.

b) oOpa3oBanue M3 HEOPraHUYECKUX COCAMHEHHN OpPraHUYeCKUX BEIECTB —
AMUHOKUCIOT — M HUX HAKOIUIEHUE B IIEPBUYHOM OKEaHE B pe3yJIbTaTe
ANEKTPOMArHuTHOro  Bo3aeucTBus  CoJIHIIA, KOCMHYECKOTO  M3JIYYEHUS U
ANEKTPUUYECKUX Pa3psa0B.

B) mocrenenHoe yclioHEHHUE OpPraHUYECKUX COCIMHEHHH M oOpa3oBaHUE
OEJIKOBBIX CTPYKTYD.

I') BblzeneHue OENKOBBIX CTPYKTYp H3 cpeabl, 00pa3oBaHUE BOJHBIX
KOMILJIEKCOB U CO3/IaHUE BOKPYT OEJIKOB BOAHOI 000JI0UKH.

Jl) cnusHMe TakuX KOMILIEKCOB M 0Opa3oBaHHME KOAIEepBATOB, CIIOCOOHBIX
0OMEHUBATHCS BEIIECTBOM U DHEPTHEH C OKPYIKAIOIIEH Cpeoi.

E) mornomenue koaiepBaTaMd METAJUIOB, YTO MPUBEIO K OOpa30BaHUIO
(dbepMEeHTOB, YCKOPSAIOIIUX OMOXUMHUYECKUE MPOIECCHI.

K) obpazoBanue ruapopoOHBIX JUIHIHBIX TPAHUIl MEXKIY KoalepBaTaMu U
BHEIIHEH Cpelloil, YTOo TNpHUBelIO0 K OOpa30BaHMIO MOJYNPOHUIAEMBIX MeMOpaH,
KOTOpble  O0O€cleurMBalldi  COXpAaHEHHE  CTAaOMJIBHOCTH  (DYHKIIMOHUPOBAHUS
KoallepBara.

3) BeIpaboTKa B XOJE€ OHBOJIOIUU y OTUX OOpa3oBaHUNl MPOIECCOB
CaMOPETYJISILIMM U CAMOBOCITPOU3BEICHUSI.

[Io mHenuro akanemuka B.BepHaacKoro BOZHMKHOBEHHUE YKU3HHU CBS3aHO C
MOIIHBIM CKa4KOM, KOTOPBIM BHEC B JBOJIIOIUIO CTOJIbKO MPOTHUBOPEUM, UTO OHU
CO3JJAJIM YCIIOBUSL Il 3apOXKACHUS KUBOW MaTepuu. UpesBpluailHasl CIOKHOCTh
OpraHU3allid KWBOW MATEpUM SIBISIETCS JO0KA3aTE€IbCTBOM TOTO, YTO 3apOXKJICHHE
YKU3HU SIBJIACTCS PE3yJIbTATOM JJIUTEIILHOTO IIpoliecca OMOJIOrMYeCKON IBOIOINH.

IIpakTHyeckue 3aHATHA
- HE IIPElyCMOTPEHO

3aiaHus ISl CAaMOCTOSITEJILHOTO BHINIOJIHEHUS
— HE MPEeyCMOTPEHO

Bomnpocs! AJ1s1 CAMOKOHTPOJIA 110 TeMe:
1. T'mnmore3bl  NPOUCXOXKAEHHUS  KHU3HU.  V3ydeHHEe  OCHOBHBIX

BaKOHOMepHOCTGﬁ BO3HHUKHOBCHHUA, PAa3BUTHUA U CYHICCTBOBAHUM )KU3HH HA 3emiie.
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Tema 4.2. Uctopus pa3BUTHS SBOJIOLNUOHHBIX HIIET

OcHOBHbBIE NOHATHS H TCPMHUHBI IIO0 TEMC! 6I/IHapHa$I HOMCHKJIaTypa,
C€CTCCTBCHHAsA CUCTEMA, HCKYCCTBCHHAA CUCTEMA, 9BOJIOLUSA, CUCTCMATHKA, BU.

IlnaH u3y4YeHUus TeMbl:

1. OBomrouus. Mictopust pa3BUTHS SBOJTIOLMOHHBIX UECH.
2. 3nauenue padot K. JIunnes.

3. 3nauenue padot XK.b. Jlamapka.

Kpartkoe n3noxenne TeopeTH4ecKHX BOIPOCOB:

1.9Boarwouust. Ucropusi pa3BUTHS IBOJIOUMOHHBIX HAEH

Tepmun «dBomorus» (0T jar. evolutio — pa3BepThIBaHUE) BIIEPBBIC OBLI
UCIOJIb30BaH B Ouosioruu B 1762 r. mBeiapckum HarypanuctoM [llapnem Bonne
(1720—1793). Opoatouus HeoOpaTUMOE HANpPABICHHOE HCTOPUYECKOE pPa3BUTHE
KUBOM TPUPOJIbI, COMPOBOXKAAIOIICECS W3MEHEHUEM, TIE€HETUYECKOr0 COCTaBa
HOMyJSIIuiA, (OPMUPOBAHUEM aJanTanuid, 0Opa30BaHWEM U BBIMUPAHHEM BUIOB,
npeoOpa3zoBaHuEM OMOTreoLEeHO030B U OMOC(EPHI B LIETOM.

DOBOJIOLHS — 3TO MPOLECC MPUCIOCOOUTETBHOTO HCTOPUYECKOTO Pa3BUTHS
JKUBBIX OPTaHU3MOB Ha BCEX YPOBHSIX OPraHHU3aLUU KUBOTO.

W3naBHa MbIcauTeNell mopaxajao MHOrooOpasue (GopM  OpPraHHU3MOB,
yAUBUTEJIbHAS 11€JIECOO0PA3HOCTh B MX CTPOCHUU U MOBEACHUH, COOTBETCTBUE HUX
cpelie OOUTaHMsI U IPOrPECCUBHOE PA3BUTHE OT IIPOCTOTO K CIIOKHOMY.

I'peueckuii dunocod I'epaknur, >kuBHIMKA B 6 B. 10 H. 3., CUATANL, YTO BCE
JKUBBIE CYLIECTBA, B TOM YMCJIE U YEJIOBEK, PA3BUBAIUCH ECTECTBEHHBIM IIyTEM W3
nepBuYHON Marepuu. Ero mspeuenue «Bce teder, Bce U3MEHAECTCA» IPEAIoaraet
NpU3HAHKUE U3MEHEHUS )KUBOM MPUPOJIBI.

Apucrorens (384—322 1o H. 3.) paccMmaTpuBajd pa3BUTHE MPUPOABI C
UACAUTUCTUYECKUX No3ului. OH cuuTai, YTO MaTepusl NacCUBHA, a €€ CTPEMIICHHUE K
JIBMKCHHUIO 00yCIIOBIMBaeT (popma — ocoboe HeMaTepuanbHOE HAyalo, U AOMyCKall
CYILIECTBOBAHHE 00KECTBEHHOI'O «IIEPBOTO JABHUraTeis». BakHyro posib B pa3BUTHH
PEBOJIIOLIMOHHONW uAeu chirpana pabora Apucrtorens «JlectHuna npuponsl», B
KOTOPOM OH PAacHOJIOKHJI >KMBBIX CYIIECTB B ONpPENEIECHHOM Mnopsake. Takum
obpazom, ¢uiocodbl IPEBHOCTH BBIABUTAIM JBE BaXKHCUINIHNE HICH: CIMHCTBA H
Pa3BUTHSA )KUBOU PUPOJIBI.

2. 3navenue pador K. JIunnes

BriocneacTsuu ¢ yCTaHOBIIEHHEM T'OCIIOJICTBA XPUCTUAHCKOM LIepKBU B EBpone
OpEICTaBIICHUS  AHTHYHBIX  MbICAUTENe  ObuiM  OTBEeprHyThl.  Hauaincs
MeTaU3MYEeCKUil TMepuoj] pa3BUTUS €CTECTBO3HAHUSA, KOIJa TJABHBIM ObLIO
yTBEpKJIEHUE  aOCONIOTHOM  HEM3MEHHOCTH  OPHUPOABI M W3HAYAJIBHOM
nenecoodpasHoctu. Llapun kpeaunoHusm (0T JiaT. creato — TBOPUTH) — YUYEHHE O
NOCTOSIHCTBE BUJIOB, paccMaTpuBaroliee MHOorooopasue. K Hayany 18 B. Hakonuioch
MHOTO CBEICHHH O pacTeHHSIX M >KMBOTHBIX. AHrmuickuid Oortanuk J[xon Peit
(1627—1705) BBenm B HaydyHOE YMOTPEOJCHUE EIWHHUIY CHUCTEMATHKA — BHI.

Benckuit Harypamuct Kapn Jlunneit (1707—1778) B pabote «Cuctema npupoib»
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(1753) co3man knaccu(UKAIUMIO PACTEHUA M KUBOTHBIX OOBEAMHHUB WX B TPYIIIBI
pasHoro panra. K. Jluaaeem ObU10 Ompe/iesieHo TOHSITHE BUIa KAK OCHOBHOW (POPMBI
OpraHu3allMM KUBOTO U KaK OCHOBHOM e€IuHUIIbI Kiaccupukauuu. OH NpesIokui U
yTBEPAWJI MPUHIIMI ABOMHBIX Ha3BaHU (OMHapHas HOMEeHKIaTypa). [lepBbIM maercs
Ha3BaHUE poja (CYUIECTBUTEIbHOE), BTOPHIM — HAa3BaHME BHUAA, K KOTOPOMY
OpUHAAJIEKUT opraHu3M (mpuiarateiabHoe). Hampumep, JTOTHK €IKkuid, MeIBElb
Oypbii, yenoBek pasymubiil. Knaccudukarus K. JIunHes Obuia MCKYCCTBEHHOM, Tak
KaK OCHOBBIBaJach Ha HEOOJIBILIOM YHKCJE MPOU3BOJBHO B3ATHIX MPU3HAKOB (YUCIO
THIYMHOK B IIBETKE, (DOpMa KITIOBA MTHIIHI WU CTPOSCHUE KPOBEHOCHOUW CHCTEMBI) M HE
oTpaxkaja UCTOPUYECKOIO POACTBA MEXAy Ipynnamu opranu3moB. K. JInHHen Obu1
CBIHOM CBOETr0 BpPEMEHM, T.€. IPEACTABILI IPUPONY KaK HEYTO 3aCThIBLIEE, HE
u3MeHsonieecs B0 BpeMenu. 11o JInaHero, BUAOB CyIIECTBYET CTOJIBKO, CKOJIBKO MX
OBLJIO CO3/IaHO BO BPEMsI «TBOPEHUSI MUPa», U OHU HEM3MEHHBI.

3. 3navenue paoort K.b. Jlamapka

B ecrecTBO3HaHMM CTaj0 pa3BUBATHCS HOBOE HAIPABJIICHHE — TPAHCHOPMU3M
(ot nart. transformare — npeoOpa3oBbIBaTh). B OCHOBE €ro JekKUT NMpecTaBIeHUe 00
U3MEHSEMOCTH BHUJOB JKHMBBIX OPraHMW3MOB M BO3MOXHOCTH NPEBPAIIEHUS OJHOTO
BUJa B Apyroi. B To xe Bpemsi TpaHC(HOpPMU3M HE IMPHU3HABAJ NMPEEMCTBEHHOCTU U
NOCTYNATENbHOTO XapakKTepa pa3BUTHS OpraHudeckoro mupa. lIpuBepxkeHuamu
TpaHchopmusma ObutH pycckue martepuanuctel M.B. Jlomonocos (1711 —1765),
A.H. Pagumes (1749—1802), dpanmysckue yuensie, XK. brodhdon (1707—1788),
XK.b. Jlamapk (1744—1829).

K.b. Jlamapk B 1809 r. uzgan ceoit Tpya «Punocodus 30010run». B HEM oH
BBICKA3aJl BO33pEHUE, KOTOPOE IO IpPaBy OLEHUBAIOT KakK IIEPBOE 3BOJIOLUOHHOE
yuenue. Ilo Jlamapky, XuU3Hb BO3HMKAET IIyTEM CaMO3apOKICHUS ITPOCTEUIINX
JKUBBIX TE€JI W3 BEUIECTB HEXWBOU mNpuponbl. JlanpHelllee pa3BUTHE HUIET B
HaIIPaBJICHUU TPOrPECCUBHOIO YCJIOKHEHUSI OPTraHU3MOB, T.€. IIYTEM SBOJIOLMU.
Jlamapk BbLACNUI JBa HE3aBUCUMBIX ITyTH 3BOJIIOLMM: 1) rpaganus — CTYIEHYaTOe
MOBBIIICHUE OpraHU3aluKu (Pa3BUTHE OT MPOCTOTO K CJIOKHOMY)2) H3MEHEHHE
OpraHu3MOB TMOJI BO3JIEWCTBHEM OKpYXKalollel cpeapl, Onarogaps KOTOPOMY
co3gaeTcsi pazHooOpaszue BUJOB Ha Kaxaoi ctynenu rpagauuu. K.b. Jlamapk —
CO3JaTeNb E€CTECTBEHHOM CHUCTEMBI >KMBOTHOTO MHpPA, B OCHOBE KOTOPOW JIEKHUT
IPUHLAN POACTBA MEXAYy oOpramusMamu. lccinenoBaB CTpOe€HHME HEPBHOM,
KPOBEHOCHOW, JBIXaTEIbHON U APYTUX CUCTEM, OH pa3MecTui 14 Ki1acCcoB KUBOTHBIX
Ha O CTyNEHSX B MOPSAIKE WX YCIOXKHEHHS — OT WH(Y30pUH U MOJIUIOB 10 NTHI] U
miekonuTatonmx. [Ipuunnel rpaganuu Jlamapk o0bsicHsn HempaBwibHO. [lo ero
MHEHHIO, YCJIOXKHEHUE OpraHu3aluy MPOUCXOJUT TOJA ACHCTBHEM BHYTPEHHE
IPUCYIIETO BCEM JKHUBBIM CYIIECTBAMH CTPEMJIEHUS K COBEPIICHCTBOBAHUIO,
3QJI0KEHHOT0 MPU COTBOPEHUH MUPA.

N3MeHeHne OpraHu3MoOB IOJ BO3IEHCTBHEM OKpYKaromen cpensl Jlamapk
OOBSCHSII C IOMOIIBIO IBYX 3aKOHOB: | — yNpa)KHEHUS U HEYNPAXKHEHUSI OPTAHOB U
2 — mHacinenoBaHusd OnaronmpuoOpeTeHHBIX NpU3HAKOB. OpraHu3M, COTJIAacHO
Jlamapky, U3MEHsIETCsl B MOJE3HYIO Il ce0si CTOPOHY: Y *upada BBITAHYJIACH IIEs
Oyaroapsi ynpakKHEHHsIM, 4YTOObl OH CMOTI JOCTaThb JIMCTBY JI€PEBHEB, Y 3MEHU
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MCYE3JTM KOHEUYHOCTH JIJIsl y100CTBa MepeaBUKEHUS 10 TlecKy. Jlamapk mosarai, 4To
npruoOpeTeHHAas MOJIe3Hast UK3MEHYMBOCTH 0053aTEIBHO MIEPEIACTCS 110 HACIE/ICTBY.

['maBHas 3aciyra Jlamapka COCTOMT B TOM, UYTO OH CO3/1all IIEJIbHOE yueHue o0
HBOJIIOIMU opraHudyeckoro mupa. OH TepBbIM O00paTWsl BHUMAaHHE Ha CBS3b
OpraHu3MOB CO CpPElIOM, KOTOPYI0 paccMaTpHuBajl Kak MPUYUHY MU3MEHEHUS BHUIOB.
Henocratku yuenust Jlamapka MOXXHO CBECTH K CIEAYIOUIMM IIyHKTaMm: a)He
BCKPBIBAIOTCS TPUYUHBI Pa3BUTUS OPraHUYECKOr0 MHUpa OT MPOCThIX (opM K
CIOXHBIM;, O)HE  pelleHa mpoOsiemMa  OPraHUYeCKON  1eIeco00pa3HOCTH.
N3menuuBocTb, 1o Jlamapky, agekBaTHa MPUCTIOCOOIEHHOCTH.

YTBepxkeHue 0 BHYTpPEHHEM CTpPEMJICHUU OpraHu3MOB K
CaMOCOBEPUICHCTBOBAHUIO, SIBJISIOMIEMCS TJIABHOM JBWXKYIIEH CUJION 3BOJIFOLUM, HE
HAy4HO.

IIpakTHyeckue 3aHATHSA

- HE MPEIYCMOTPEHO

3aganus 119 CAMOCTOATEIbHOIO BbINIOJTHEHHS
— HE MIPEYyCMOTPEHO

BOHpOCBI AJIA CAMOKOHTPOJIA 10 TEME.
1. Uro Takoe Onosiornyeckas SBOJIIOIHA?

2. Kakue uaeu o pa3BUTHH NPUPOBI BBIIBUTAIN MBICIUTENN JPEBHOCTU?

3.Yem xapakTepu3oBaics MeTahU3nIeCKUil IEPHOJ Pa3BUTHS €CTECTBOZHAHUHU

4. C yeM CBSI3aHO MOSABJICHUE CUCTEMATUKH KaK HAyKU

5. Urto Takoe KpearmoHu3M, TpancGopmMuzm?

6. Uem oTyIM4aeTCst ICKYCCTBEHHAs CUCTEMATHUKA OT €CTECTBEHHOM?

7. KakoBa poisp Jlamapka B pa3BUTHUU MPEJCTABICHUN 00 DBOJIIOIUU KUBOU
IpUPOABI?

8. Kak MOXHO OOBSICHUTH MOSIBJICHUE MTEPEMOHOK HA HOTAaX Yy BOJIOTUIABAIOIITUX
IITUL] C TTO3UIUMIA PBOJIIOLIMOHHOTO yueHus Jlamapka?
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Tema 4.3. MUKpO3BOIIOLINAS U MAKPOIBOIIOLIHS

OcHoBHBIE NNOHATHUHA H TCPMHUHBI o TEME! MHUKPOIBOJIOLHA,
MaKpO3BOJIIOLUA.

I11aH u3y4yeHus TeMbl:
1. Mukpos3BotoLus
2. Makpo3BoIIOLMS

KparTkoe u3inoxeHne TeopeTudyecKuX BONPOCOB:

MuUKpPO3BOJKUHSA — 3TO COBOKYIHOCTH DBOJIIOLMOHHBIX  IIPOLECCOB,
MPOTEKAIONINX B MOMYJSIUAX, KOTOPbIE MPUBOAAT K M3MEHEHUIO UX TeHO(OHIa U
00pa30BaHUIO HOBBIX BHJIOB. MHUKPOIBOJIONHUS SIBISAECTCS PE3YJIHTATOM HMHTETpaAIlun
MHKPO3BOJOLIAOHHBIX MPOLECCOB B JOBOJBHO IMIMPOKOM HMCTOPUYECKOM NEPUOJIE.
Tepmun «Mmuxpo3soronus» BeesieH H. B. TumogeesiM-Pecosckum B 1938 roay
JUTSL OTJIMYUS SBOJIIOIIMU MEJIKOTO M KPYITHOTO MaciiTaoa.

MuKpO3BOIONMS TPOUCXOAUT HA OCHOBE MYTAllMOHHOM M3MEHUYMBOCTH TOJ
HaNpaBJISIOIIM dbaxkTopoM €CTECTBEHHOTO otoopa. EcrecTBeHHBII
oT0Op BHICTYNAET B JIBYX (hopMax: ABIKYIIUNA M CTAOUIM3UPYIOIIUHN. JBYOKYIINMA
0oTOOp TMPHUBOAUT K 3aKOHOMEPHBIM HM3MEHEHUSIM MOMYJSILUA B OINPEIACICHHOM
HaIIPaBJICHUHU. Crabunn3upyromnuii 0TOOp COBEpPIIEHCTBYET MIPOLIECCHI
UHAMBUIYAbHOTO pa3BUTUS 0coOU, HEe MeHssi mnpuszHakoB. OH peryjaupyer u
3allMIaeT HOopMaibHOE  (OpPMOOOpa3oBaHUE OT BO3MOXKHBIX — CIy4YalHBIX
HapyuieHuii. OpraHu3M CTaHOBUTCS €JUHBIM LEJbIM B HWHIUBHIYaJbHOM H
UCTOPUYECKOM  pa3BUTHUM. be3 MexaHu3Ma COXpaHECHHUS YCTOMYHMBOCTH Kak
CTaOMIIM3UPYIOIETO OTOOP, IBOIIOIUS CUCTEM HEBO3MOXHA. EcTecTBeHHBII 0TOOD,
SBJISSICH HANIPABJAKIIUM  (GAKTOPOM, OIpEIEIAeT HANpPaBICHUS Pa3BUTHUA
ouocdeprl. B HacTosmmee BpeMs, COTJIACHO TEOPHH CTAOWIM3UPYIOIIETO OTOOpa
3BOJIFOLIHS PACCMATPUBAETCS KaK aBTOPETYJISATOPHBIN MPOLIECC.

MyTanuu SBISIOTCS €JUHCTBEHHBIM HCTOYHUKOM BO3HUKHOBEHUS HOBBIX
npu3HakoB. HoBbIE TMpHU3HAKA TO3BOJISIIOT OPraHu3My  aJanTUPOBATHCS K
V3MEHSIOIINMCS YCIIOBUSIM BHEIIHEU Cpelpbl. MyTauuu noCTaBIsIOT
JJIEMEHTAapHBIA  JBOJIIOLMOHHBIM  MaTepUal, HO CaMu MyTaluu eumeE He
00€eCIeynBalOT 3BOJIOLHIO, TOCKOJIBKY MMPOUCXOAAT B pa3HbIX HANIPABICHUSX.

Ha mnpomecc MHMKPOSBOJIOUMU BJIUSIOT BOJIHBI JKHM3HHM, T.€. KOJeOaHMs
YUCJICHHOCTH OCO0ed MOMYJSAIMH W M30JALIUS MONMYJSIUid. MUKpPOIBOIIOIHS
IPUBOJUT K BHYTPUBHUIOBBIM IMBHPTeHIUAM (PACXOXKICHUSIM) U B HUTOrE - K
BUI000Pa30BaHUIO.

Maxkpo3BoJIIOIHUS — 3TO SBOJIOIMOHHBIE MPEOOpa3oBaHUs, MPUBOMASIIINE K
(GbOpMUPOBAHHIO TAaKCOHOB HAJBUJIOBOIO YPOBHSI M NPOTEKAIOIIME B TEUCHUE
JUIUTEIIBHOTO HCTOPUYECKOro IMepuoaa. MakpOo3BOIIOLHS HPOTEKAET MUJIJIMOHBI
JIET Ha YPOBHE CUCTEMATHUYECKHUX EIMHUIl BBICHIETO MOPSJKA, MO3TOMY OHA HE
JOCTYITHA HEMOCPEACTBEHHOMY M3YUYEHHI0. MaKpO3BOIIOIUSA — 3TO 3BOJTIOLIMOHHBIE
npeoOpa3oBaHus, BeAylmue K (HOPMUPOBAHUIO TAKCOHOB HAJBUJIOBOIO YPOBHS:
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L[apCTBAa, THUIIBI, CEMENCTBA, KJIACcChl, OTPSAbl U ponbl. 1Ipyn Makpo3BONMOIMOHHOM
IIPOLIECCE MPOSBIIAIOTCA 3aKOHOMEPHOCTH (PUJIOTeHe3a.

Tepmun «makpossoarouusa» BeeaeH 0. A. Ounmmunuenko B 1927 rony. Ilo
IPEACTABIECHUSM COBPEMEHHBIX JBOJIIOLUOHHUCTOB, MAaKpO3BOJIOIMUS HE HMEET
CHeIU(PUUECKMX MEXaHU3MOB U OCYLIECTBIIAETCS IOCPEICTBOM IIPOLIECCOB
MUKpo3BoOIMK. CucTeMa, HakaluMBas MHUKPO3BOJIIOLMOHHBIE HW3MEHEHUS,
IEPEXOAUT K MAaKpPO3BOJIOLMOHHBIM IIpoueccaM. Ha ypoBHE MakpO3BOJIIOLIHH,
OOHapyXHUBalOTCs OOLIME HANpaBICHUs D3BOJIOLUU OPraHUYECKOTO MHUpa B
BU/JIC POJOCJIOBHOIO /iepeBa.

IIpakTnyeckue 3aHATHS
- HE IPEAYCMOTPEHO

3agaHus VIS CAaMOCTOATEIbHOI0 BBINOJTHEHUS
— HE NIPEAYCMOTPEHO

Bomnpocs! AJ151 CAMOKOHTPOJIS 110 TeMe:
1. laiiTe onpenesieHUeE: BUL - ...
2. BriGepuTte npaBUiIbHBIE OTBETHI:
1. EnuHuIiei 3BOIFOIMOHHOIO MPOLECCa SIBISETCA:
A - 0ocoOb; b - monynsmus; B - myranus; I' - Bus.
2. DBOJIIOLUS — ITO:
A - mpencraBneHue 00 U3MEHEHUH U MpeBpalieHuu GOpM OpPraHU3MOB;
b — oObsicHeHHEe nCcTOPHYECKUX CMEH (POPM KUBBIX OPTaHU3MOB II100aTbHBIMU
Karactpodamus;
B — HeoOpaTuMoe U B U3BECTHOM Mepe HAPABICHHOE UCTOPUUECKOE Pa3BUTHE
YKUBOU IPUPOJIBL;
I' — paznen Guosioruu, JarONIUi ONMKUCAHUE BCEX CYIIECTBYIOIMIMX U BHIMEPIIHUX
OpPraHu3MOB.
3. HazoBuTE OCHOBHBIE TAKCOHOMHYECKHE KATETOPUU CUCTEMATUKHU PACTEHUH.
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Pazneu S. IlpoucxokaeHue yejioBeKa
Tema 5.1. [IponcxoxaeHue 4yenoBeka

OcHOBHBIE TOHATHS H TEPMHUHBI IO TEME: TCOPHA IBOJIIOLIUU 4. I[apBI/IHa,
COOTHOIIIEHHE OMOJIOTHYECKOT0 U COMAJIBHOTI'O B YCJIOBCKE, COLIMAIN3aIIud.

IL1an H3YYCHUHA TEMbI:
1. TGOPI/II/I IMPOUCXOKIACHUA YCIIOBCKA
2. CooTHoIIeHUE COIIMaJIBHOI'O 1 OMOJIOrMYECKOr0 B YEIIOBEKE.

KpaTkoe u3/10:keHue TeOPpeTHYECKNX BOMPOCOB:
MPOUCXOXJIEHUE YEJOBEKA

OcHoBHas uzaes kauru Y. Jlapsuna «IIpoucxoxaeHue yeaoBeka 1 m0JIOBOM 0TOOP»
3aKJII04aiach B TOM, YTO YEJIOBEK HE IO OTACIBHOTO aKTa TBOPECHUS, a PE3YJIHTAT
MCTOPUYECKOT0 PA3BUTHSI )KUBOTHOTO MUPA.

JlapBUH yKa3aJl Ha TECHOE POJICTBO YEJIOBEKA C HBIHE KUBYILIMMHU
YeJI0BEKOOOPa3HBIMU 00€3bsIHAMHU, U B TO K€ BPEMsI OH BBIJIBUHYJI MOJIOKEHUE O TOM,
YTO HU OJIHA COBPEMEHHAsl 00€3bsiHA HE MOXKET CUUTATHCS MPEIKOM YEJIOBEKa.
AHTpOIOJNOTHS — HayKa O MIPOUCXOKICHUH YeJIOBEKa U 00pa30BaHUM YETIOBEUECKUX
pac.

MecTo yenoBeKa B 300JI0THYECKOM CUCTEME

Tun XOopaOBbIE
IHoaTun ITo3BoHOYHEBIE
Kiacc Miaekonuraromue
[Togknacc | [LmaneHrapHbie
OTtpsn [Ipumarsl
CewmeiictBo | Jlronu
Pon Yenosex (Homo)
Bun UYenosek pazymusiii (Homo
sapiens)

YenoBek — TOMOHOTEPMHBIHN (TETUIOKPOBHBIN) BUJI, UMEIOIIMA MHOTO OOIIIETO
(0coOEHHO Ha YpOBHE OpraHU3Ma, C IPYTUMHU BUJIAMU MJICKOMTUTAIOIINX.
IIpusnaku kiaacca Muekonuraromux [oakmacca IlianeHrapHbIx:
- MOJIOYHBIE JKEJIE3HI,
- 3 CIIyXOBbI€ KOCTOYKH CPEIHETO yXa,
- 3 Tumna 3y0oB,
- 5 OTAEJIOB NO3BOHOYHMKA,
- nuadparma,
- TEMJIOKPOBHOCTb,
- MUTaHUE IJ10/1a Yepe3 MUIALEHTY U JIp.
Hauboabiiee ¢XoaCcTBO y 4eJI0BEKA ¢ BHICIIMMHU 4€JI0BEKOOOPa3HBIMH
o0e3bsIHAMM:
- [IpoTuBONIOCTaBICEHUE NTEPBOTO MAJIBIA KUCTU OCTAJIBHBIM,
- [TanuisipHble TMHUK HA JIAJIOHSX,
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- buHoKynsIpHOE 3peHue,
- [Inockue HOI'TH,
- [IporpeccuBHO pa3BUTHIN TOIOBHOU MO3T (OOIbIIKME MOTYIIAPHS),
- Penykuust XBOCTOBOTO OT/1ej1a MO3BOHOYHHUKA.

Yesi0BeK HMeeT NPU3HAKHU, OTJIMYAKOIIHNE €ro OT APYTHX KUBOTHBIX
- B cBs3u ¢ NpSAMOXO0XKAEHUEM MMPOU3OUUIM MU3MEHEHUS B OIOPHO-ABUTATEIBLHOMN
cucteme: S-00pa3HbIi MO3BOHOYHUK, MOSIBUJIACh CBOJYATAsl CTOMA C MAaCCHBHBIM
OOJIBIIMM TAJBIEM — BBINOJHSAET (PYHKIIMIO OMOPHI, YIUIONICHHAs B MEpEIHE3aHEM
HaIlpaBJICHUU IpyAHAs KJIETKa, PACIIUPEHHBIN Ta3;
- Mo3roBoii otaen uepena npeodianaet Hajl JIUIEBbIM,
- Kpynnsriii ronoBHOM Mo3r (00beM B 2,5 pa3za Ooibliie, 4eM y 4eJI0BEKOOOPa3HBIX
00e3bsiH, a MIIoINIaib KOphI Ooubie B 3,5 pa3za).

Jloka3aTebCTBA dKMBOTHOI'O IPOMCXO0KACHHUS YeJIOBEKA

IHumonozuueckue u MOIEKYAAPHO-OUOI02UYECKUE 0OKAZAMETBCINEA

Bce kuBBIE OpraHu3Mbl COCTOAT M3 KIETOK, HMEIOT YHUBEPCAIbHBIN
FeHEeTUYECKUH KOJ, €IMHbIE MEXAHM3Mbl XpaHEHUs, pealu3alid M [epeaadyu
reHeTUYeCcKo nHpOopMaIIun.

[Ipyu »>TOM ompenenseTcs YeTKas 3aBUCUMOCTb: YeM OOJblIe pa3iuyuuid
HaOJII0/1aeTCcsl B MOCeAoBaTeNIbHOCTH HykieoTuoB B Mosekynax JIHK, pPHK u
AMUHOKHUCIIOT B MOJEKYyJaxX OEJIKOB, TeM Jaibllie APYr OT Apyra pacroJiararoTcs
CpaBHUBaeMbI€ BU/IbI HA (PHIIOT€HETUYECKOM JIepeBE U HA00OPOT.

Imopuonozuueckue 0okazamenbcmea
Ha paHHMX cTanusax pa3BUTHUS 3apOJBIIIN PA3IMYHBIX ITO3BOHOYHBIX CXOXKH JPYT C
JIPYTOM.

I[To mepe ux pa3BUTHUS CXOACTBO YMEHBIIACTCS, M OHU MPHOOPETAIOT YEPTHI,
CBOWCTBEHHBIE JAaHHOM cucremarndyeckon rpymme. Ha cragum 3-5 Hemens y
SMOpHOHA 4YeJIOBEKa Ceplle NPEACTaBICHO MyJIbCHpYIONIeH TpyOKoH, mepeaHuii
OTJIeJI TJIOTKU MPOHU3AH XKaOCPHBIMU IIEJIIMHU, UMEETCsl Koaka, y 1.5-3 MecsiuHOoro

AMOpPHOHA UMEETCS XBOCT, 10 6 MEC. COXPaHSIETCS BOJIOCSIHON TTOKPOB.
Mopdghonozuueckue doxazamenscmea (CpagHUMENbHAA AHAMOMU)

OOmuii TUTaH CTPOSHUS ['omonoruyuHble oprassl PynumMenTsl
TTO3BOHOYHBIX KUBOTHBIX 1 aTaBU3MBI

Obwuti nnaw cmpoenuss ¢ TUNOM XOpPHOBBIX mOATHN [l03BOHOUYHBIX:
JIBYCTOPOHHSISI CHMMETPHUS TeJa, O3BOHOYHUK, BTOPUYHAS MOJOCTh TeJla, HEPBHAs,
KPOBEHOCHAs U JIp. CUCTEMBI;

l'omonoeuunvle opeanvl — CXOAHBI IO CTPOCHUIO U MPOUCXOKICHUIO HE3aBUCUMO
OT BBINONHsEMON ¢pyHKuuu. Harpumep, ckeneT nepenHeid KOHEYHOCTH TO3BOHOYHBIX
KUBOTHBIX (pyKa YeJIOBEKa, MEepe/HsAs KOHEYHOCTh KOTa, IUIABHUK KHWTA, KPBLIO
JIeTy4eil MBIIIH U T.]I.)

Pyoumenmur — rcuesaronue opraibl, KOTOpbIE B MPOLIECCE DBOJIONUMN yTPATUIU
3HAUEHUE JUIsl COXpaHEHHs BUAA (TPEThE BEKO, KOMYHK, AaNNEHANKC, MBIIIIHI,
JIBUTAOIIIME YIITHOW PAKOBUHOM U JP.)

Amaeuzmvl — TIOSIBIIEHUE Y COBPEMEHHBIX OPraHW3MOB MPU3HAKOB MPEAKOB (CUIBHO
Pa3BUTHINA BOJIOCSHOW ITOKPOB, MHOTOCOCKOBOCTD Y YEJIOBEKA, HAJTMYHE XBOCTA).
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QDu3uonocuyeckue 00KA3ameabCmed:

- Y aHTPONOUAHBIX 00€3bsH 4 rpymiibl KpoBH (cucrema ABO),

- TO3/IHEE IOJIOBOE CO3PEBaHUE, CPOK OEPEMEHHOCTH Yy TOPWLIbI ONH30K K 9
MECSALIEM,

- 001ue napa3uTsl (BILH, TJIUCTHI U JIP.),

- o0mue 6oJse3Hu (TpuUIM, OCIa, XoJepa, CUPuIuC),

- Oonesnsb JlayHa BcTpedaeTcs Uy 00€3bsiH.

Amonozuueckue Ooxkazamenbcme. ITOIOTHS — Hayka O TIOBEACHUM IKUBBIX
OpraHU3MOB B MX €CTeCTBEHHOM cpene. Hanmpumep, y aHTpONOUI0B BBICOKO Pa3BUTHI
(GopMBbI 3200THI O MOTOMCTBE, CIIOCOOHOCTh MEPEKUBATH CXOJHbIE IMOIUH (PaaOCTh,
CTpax, THEB);

I'enemuueckue ooxkazamenscmea. MeTogoM MOJIEKYJISAPHON TUOpHUIU3AIMU OBLIO
MOKAa3aHO, UTO y YEJIOBEKa U mUMITan3e 92% CXOIHBIX T'€HOB.
IlaneoHTOJIOTMYECKHTE JOKA3ATEJIbCTBA — HAXOJKH HUCKOIAEMBIX OCTATKOB IIPEIKOB
YeJIOBEKa, CXOJACTBO HX  CTPOEHUS C  COBPEMEHHBIM  YEJIOBEKOM MU

YeJI0BEKOOOPA3HBIMU 00€3bsTHAMH — CBUJIETEIILCTBO UX POJICTBA
JIBMKYIIIME CIJIBI AHTPOMOreHe3a

Bbuonornueckue gpakropsl (U. JapBun): Couuanbubie pakTopbl(D. IHreabe):
- HacnenctBeHHast H3MEHYHBOCTB; - TpynoBas nesTenbHOCTB;

- bopr0a 3a cymecTBoBaHmE; - O0miecTBeHHBIN 00pa3 KU3HH;

- EctectBennbIit 0TOOD - Peup;

- Co3HaHue U MBIIIIJICHHUE
(abcTpakTHOE ¥ JIOTHYECKOE)

JdTanbl IBOJIOIHHA YeJI0BEKa
Hacexomosnonvie Mﬂekonumalﬁimue (Euarchonta) (Me3030iickas 3pa) — 35 MJIH. JI. H.

llapanumexu (z[pefHHe npumaThl) 6onee 20 MITH. €T Ha3a
Jlpuonumexu (f{peBeCHa}I o0e3bsHa) 18 -14 MaH.1eT
Ascmpanonumexu (I/ICKOHzIeMLIe YeJI0BEKOOOPa3HbIe 00E3bsIHBI) 5 MITH. JIET
Yenosek ymensiii (Homo habilis) 2 min. ner
lpesnetiuiue noou (apxaTTpoan — Yenosek npsmoxoasiuii) 500 Teic. 1.
peBHue J]lxozm (meangeptaner) 300 ThIC. 1.

CoBpemenHsble ntoau (KpomanboHel) 30ThIC. J1. H.

Aecmpanonumeku (australis — roxHbld U pithekos — 00e3bsiHa) — BBIMEpITHE
4esioBeKooOpa3Hbie 00e3bsiHbl. BriepBbie octanku oOHapyxkeHbl B FOxHON Adpuke.
CymectBoBanu oT 5 MiH. Jet 10 750 teic. net Hazan. Poct 120-130 cm, macca 30-60
Kr, 06beM Mo3ra 450-550 cv’. TlepeaBUraauch Ha JBYX HOTAX M XOPOLIO JA3HIIH IO
nepeBbsIM. MOTIH UCTIONIB30BaTh KAMHHU U TIAJIKH.
IIpeononazarom, umo om ascmpanonumexa 2, 5 MiH. lem HA3a0 OMOEIUIACH BEMEBb
nepevix npeocmaesumereil pooa Homo (uenosex).
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Yenosex ymenviti (Homo habilis). BeIcOKOpa3BUTHIN aBCTPAIIONUTEK UITU
nepBbId npeacraBurens poga Homo. CymecrBoBan 2,6-2,5 MiTH €T Ha3an.
Macca ronoBHoro mo3ra — 650 rpaMMoOB, UYTO HaMHOro OOJIbIlIe, YeM Y
aBCTPAJIONUTEKOB.
VYV YenoBeka YMenoro mnepBblil Majel CTONbl HE ObUT OTBEAEH B CTOPOHY. ITO
O3Hayaja0, YTO HOra €ro OblUla MOJHOCTBIO IPUCIOCOOJIEHA TOJIBKO K JIBYHOTOMY
HEePEBUKECHHUIO.

HpeBHeiimme J1roau (apXaHTPOIIbI)
Kunm 2 mut. et Hazag. O0wsem mosra ~ 900 — 1100 oM.

llpeocmasumenu:
Ilumexanmpon, Yenosex npsamoxooawuii
Cunaumpon, (Homo erectus)
Tetioenvbepackuti yenogex 1 MH et Hazan

B oanvHetiwem om pasnvix nonynayuu Yenosexka npamoxoosujeco npouzouoem
Yenosex pasymusiii ¢ 08yms nooguoamu — Yenogex pazymuolii HeaHOEPMANbCKULL U
Yenosex pazymHulii pa3yMHbll.

B npouecce cTaHOBJIEHHS YeJ0BEKAa PA3JIMYal0OT TPH 3Tana:

pesnetiwiue n100u (apxanmponvl) RUMEKAHMPONsl — HAYYWINCHh NOOBIBaTh U
NOJIJIEP>)KUBATH OTOHB. VICOIB30BaANIN KOJUIEKTUBHYIO OXOTY.

Jlpesnue 1i00u (naneoanmponsl) HeaHAePTAIbIBbI — 00beM Mosra ~ 1400 cm’.
Beinuin w3 memep, Hayaldu CTPOUTh NPUMHMTHBHBIE >kuidma. [IpumMuTuBHAS
YIICHOpa3/IebHas PeUb.

Hosvbie n0ou (Heoanmponsl) KpOMaHbOHIBI — 00BEM Mo3ra B cpeareM 1600 cm3.
XopoIio BIaJeIN peyblo, Ieald KaMEHHBIE U KOCTSHbIC OpYAUs TpyJa, HACTCHHAs
KUBOIHUCH.

JBOJIIOLHS YeJI0BEKA
Aecmpanonumex — Yenosex ymenvii — UYenosex npsamoxooawuii — Yenosek
DpPa3yMHbLU

IIpakTH4yeckue 3aHATHS
Ne 3 AHanu3 v OLIEHKA PA3JIUYHBIX TUIIOTE3 TPOUCXOKIACHUS YET0BEKa

3ajaHus Il CAMOCTOSAATEILHOTO BHINOJIHEHUS
— HE MPELyCMOTPEHO

Bonpocsl 1151 CAMOKOHTPOJISI 110 TeMe:

1. Kakumu aBmkymuMu ¢pakTopaMud OOBACHAT SBOJIOIHUIO YeJIOBEKa
@.3OHrensc?

2. UTo mosSBUIIOCH paHbIIe: Pedb WU OOMIECTBEHHBIN 00pa3 KU3HA?

3. Kakyro ¢ppazy MOKHO cUUTaTh BEyIIUM TE3UCOM?

4. VYuurens 0000maeT: TMOSBICHHE 4YENOBEKa Pa3yMHOTO O3HAYaeT

KAueCTBEHHBI CKAYOK B MEpeXojie OT OMOJIOrMYECKOM SBOJIOIUU K COLMATBHOMN
HCTOPUH.
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Tema 5.2. Yenoseueckne pachl

OcHOBHbBIE MOHSATHS M TEPMHUHBI 10 TeMe: YCIIOBCUCCKHIE PAChl, HETPOUTHAS
paca, MOHTOJIOUJIHAs paca, EBPOIICOUTHASI paca.

I11aH u3y4yeHus TeMbl:

1. Onpenenenrie NOHATUS «UEIOBEYECKUE PACHI»
2. HerpougHas paca

3. MoHronouHas paca

4. EBponieoniHas paca

Kpartkoe n3noxeHue TeopeTH4eCKUX BONPOCOB:

UYenoBeueckue pacbl — 3TO HCTOPUYECKH CIIOKUBIIHUECS TPYNIUPOBKHU
(rpynmsl nomynsnuil) aoaed BHyTpu Buga Homo sapiens sapiens. Packl BO3HUKIH B
pe3yJibTare reorpapuyecKo U30JIsIuu.

Mopdonoruueckne O0COOEHHOCTH pac — pe3yabTaT aJanTaluud K
KOHKPETHBIM YCIIOBUSIM KU3HH.

Hezpouonas paca. Koxa yepHas 1 KopuuHeBas (IIPEAOXPAHIET OpraHUu3M
OT SIPKUX COJIHCUHBIX JIyuei);

Crpoiinbie; Hoc mupokuii, miuockuii; ['aza 6ombiime, 4epHbIE;

['yOGp1 TONCTHIE (WIMPOKUN HOC U TOJICTHIE T'yObl ¢ OONBIIONW MOBEPXHOCTHIO
CIIM3UCTBIX OOO0JIOYEK CHOCOOCTBYIOT OBICTPOMY HCIAPEHHUIO BJark C BBICOKOM
TEIUIOO0TIauei);

KypuaBble 4epHble BOJOCHI (B KypuyaBbIX BOJIOCAX CO3/IaIOTCS BO3AYIIHBIE
MPOCIIONKH, 3alUIIAIOIINE OT Kaphl).

Momnzonouonas paca. Koxa xxenrosaras;

JIuuo mmpokKoe, yIjIomeHHOE, CKYJIbl CUJIBHO BBICTYIAOT;

[Inockuii HOC;

['yOsI cpennue;

Packockie y3kue riasa;

KoskHast ckiajika Ha BEpXHEM BEKE — SMUKAHTYC (BEKH JIFOJEH MOHTOJIOUIHOM
pachl IpeI0XpaHsJIv IJ1a3a OT NOoMaAaHus MbUTH B a3UATCKUX MYCTHIHSX);

Bosocs! psimbie, TeMHBIE, jkecTkue; bopoaa u ycbl pactyT ciado;

Horwu xopotkue.

Eeponeouonas paca Koxa ceernas (mpormyckaer yabTpaduoJIeTOBbIE JTyYd —
CIIOCOOCTBYET CHHTE3y BUTaMuHa D, mpemoxpaHss 4eloBeKa OT paxuTa);

Jlumo y3xoe; ['yObl TOHKHE;

Hoc y3kuii, BeICTymaromui (06ecreunBacT COrpeBaHUE BIBIXaEMOTO BO3/IyXa);

['ma3a pacnosnox)eHbl TOPU30HTAIBHO, OT CBETIIO-TOJIyOOTO JI0 YEPHOTO;

Bonocel Msirkue, mpsiMbie, OT CBETJIBIX 10 TeMHbIX; OOWIBHO pacTyuiue
BOJIOCHI Ha JIULIE Y MY KYHH.

IIpakTHyeckue 3aHATHA
- HE IPElyCMOTPEHO
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3aIlaHI/IH AJIA CaMOCTOATEJIBbHOTO BBINTOJTHCHUA
— HC IPpCAYCMOTPCHO

Bonpocekl 1J11 CAMOKOHTPOJIA 110 TeMe:

Kakue ocHOBHBIE packl BBIAEIAIOTCA HAYKOW?

HazoBurte ocHoBHBIE MOp(dOIOTHUECKHE 0COOCHHOCTH pac.

Kaxk ycioBus )u3HU BIUsIM Ha POPMHUPOBAHUE PACOBBIX MPU3HAKOB?
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Pa3agesa 6. OCHOBBI DKOJIOTMH

Tewma 6.1. Dkonorust — Hayka 0 B3aMMOOTHOILICHHUSIX OPraHU3MOB MEX1y COO0H U
OKpY’KaroIIEN CPENOH

OcHOBHBIE MOHATHS ¥ TEPMHHBI MO TeMe: HKOJOTHUS, YKOCUCTEMA, MPOTYIICHTHI,
KOHCYMEHTBI, PEAYIICHTHI, MHUINEBBIC CBSI3U, MUIIEBHIC TN, TPOQUIECKUA YPOBCHbD,
NPOCTPAaHCTBEHHAs  CTPYKTypa (BepTUKalbHAs U FOPU3OHTAIbHAs),  SIPYCHI,
AKOJIOTHYECKUEe (DAaKTOPBI CPe/bl: OMOTHYECKUE U aDMOTHYECKHUE.

Ilnan n3y4yeHus: TeMbl:

1. Dkonorusi — Hayka O B3aMMOOTHOIIEHHUSX OPraHU3MOB MEXIy COO00H u
OKPYIKaIOIIEH CpeaoM.

2. Dxonorudeckue GakTophl, UX 3HAYCHUE B )KHU3HU OPTraHU3MOB.

3. DKOJIOTUYECKHE CUCTEMBI. Bunosas U MPOCTPaHCTBEHHAs
CTpyKTypa 3kocucteM. [IuieBbie cBS3M.

4. KpyroBopoOT BEIIECTB U MPEBPAIICHUE YHEPTUU B IKOCUCTEMAX.

Kpartkoe n3noxeHue TeopeTH4eCKHUX BONMPOCOB:

1. DkoJsioruss — Hayka 00 OTHOIICHUSX KUBBIX OPTaHU3MOB U UX COOOIIECTB
MEXIy COO0OM M C OKpy»Karlieil cpenoi. TepMuH BIEpBbIC MPEITIOKII HEMEIKHUMA
ouosior IpHer I'ekkenb B 1866 rTOomy. Okosiorusi, Kak © Jrobas Hayka,
XapaKTepHU3yeTCsl HAIMYMEM COOCTBEHHOIOo OOBEKTa, MpeAMEeTa, 3ajad U METOOB
(0OOBEKT — ATO YACTh OKPYKAIOLIEr0 MHpa, KOTOpas HM3y4daeTcs JAHHOW HAYKOW;
IpeIMEeT HayKH — 3TO HauOoJiee TJIaBHbIE CYIIECTBEHHbIE CTOPOHBI €€ 00BEKTA).

O0BexTOM AKOJIOTUH SIBJISIIOTCSI OMoJIOTHYECKHE
CHCTEMBI HaIOPTaHU3MEHHOTO YPOBHS: MOMYJISINH, COOOIIECTBA, IKOCHCTEMBI.

IIpeamMeTOM  DKOJOTMM  SIBJISIIOTCA  B3aUMOOTHOLIEHMS  OPraHHU3MOB
Y HaJIOPIraHU3MEHHBIX CUCTEM C OKPY’KAIOIIHUX MX OPraHUYECKOH U HEOPraHUYECKOU
Cpelou.

2. IKosornyeckue GakTopbl, UX 3HAYCHHE B )KM3HHU OPraHU3MOB.

JIro0oi1 opraHu3M B NPUPOJIE HCHBITHIBAET HAa cebe BO3JEHCTBHE CaMBIX
Pa3HOOOpa3HBIX KOMIIOHEHTOB BHEIIHEW cpejbl. JIFoOble CBOMCTBA MJIM KOMITOHEHTHI
OKpYy>Karolen Cpenpbl, OKa3bIBAIOIIHE BIIUSIHUE Ha OpraHu3MBbl,
HA3bIBAIOT 9KOI02UYeCKUMU  ¢pakmopamu. BeIIensoT — cleayroue  TpyHibl
AKOJIOTUYECKUX (PAKTOPOB:

1) Aéuomuueckue (GakTopbl HEKUBOW MPHUPOMBI) : a) KIUMATHUYECKHE —
YCIJIOBHS OCBEIIICHHOCTH, TEMIIEPATYPHBIN PEKUM H T. 11.; 0) sgadudeckre (MECTHEIC)
— BOJOCHa0)X€HHME, TUI TOYBBI, penbed MECTHOCTH; B) oporpapuuecKkue —
BO3JIyLIHBIE (BETEP) U BOAHBIE TCUCHMUSI.

2) Buomuueckue pakTopsl — 3TO0 Bce (QOPMBI  BO3JCUCTBHUS  >KUBBIX
OpraHU3MOB JIPYT Ha JIpyTa.
3) Aumponozennsie pakToppl —  ITO  Bce  (QOPMBI  JCATECILHOCTH

YCJIOBCUYCCKOI'O O6I_IICCTB3,, MpUBOAAIINEC K HU3MCHCHHIO CPCIAbI oOuTaHus Apyrux
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BHUJIOB WJIM HENOCPEACTBEHHO CKa3bIBAIOIIMECS HA WX XU3HU. BosnencrBue stou
TPYIIIIBI 9KOJIOTUYECKHUX (DAKTOPOB CTPEMHUTEILHO BO3PACTAET U3 TOJa B TO/I.

3. Jxojgoruvyeckue cucremMbl. BuaoBas W NPOCTPAHCTBEHHAas
CTpPYKTYpa 3KocucrteM. [lumesbie cBA3M.

IKocucmema, unu IKoO2UUecKaAs cucmema — OUOIIOTHYECKAs CHUCTEMA,
cocTosiIas U3 COOOIIECTBA YKMBBIX OpPraHW3MOB (OMOLIEHO3), Cpeabl WX OOWUTaHMS
(OuoToI1), CUCTEMBI CBSI3€H, OCYIIECTBIIAIONICH OOMEH BEIIECTBOM U YHEPTUEH MEXKITY
HuMH. OJTHO U3 OCHOBHBIX MOHATHUH 3K070TUU. [IprMep s3KOCUCTEMBI — MPYJ .

BunoBasi CTpyKTypa 3K0OCHCTEMBI - 3TO pa3HOOOpa3ue BU0B, B3aUMOCBS3b U
COOTHOILICHHE WX YHUCIEHHOCTU. Pasnmuunbie cooOmiecTBa, BXOJSIINE B COCTaB
SKOCUCTEMBI, COCTOSIT U3 PA3HOT'0 YKCJIa BUJIOB — BHUJIOBOTO PazHOOOpa3us.

[Tonmynsiuuu pa3HbBIX BUJOB B SKOCHCTEME PACHPEACIICHBbI ONpPEACICHHBIM
oOpazom — o0pa3yloT npocmpancmeenuyo cmpykmypy. Paznugaior
BEPTUKAIBHYIO U TOPU3OHTAIBHYIO CTPYKTYPbI 3KOCUCTEMBI.

OcCHOBY BEpPTHKAJIbHON CTPYKTYpbl (POPMHUPYET pacCTUTEIBHOCTb, OOUTas
COBMECTHO, PACTE€HHUSI OJIMHAKOBOM BBICOTHI CO3AAI0T CBOETO POJIa ATAXKU - APYCHL.

BcenenctBue HeomHOpogHOCTH — pelibeda, CBOWCTB MOYBBI, Pa3IUYHBIX
OMOJIOTUYECKUX OCOOCHHOCTEU pacmenusi U 6 20PU3OHMAILHOM HANPAGIeHUU
PAcnonazaromcs MUKpOZpYRnamu, pasiuyHblMu no 6U0080My coOcmaegy. ITO SIBICHUE
HOCHUT Ha3BaHUE Mo3auyHocmu. Buapl, BXOJAdIlMEe B COCTaB 3KOCHCTEMbI, CBS3aHbI
MEXITy COOOM MHUIIEBBIMH CBS3SIMHU, TaK KaK CIY)KaT OOBbEKTAMU MUTAHUS APYT IS
npyra.

Takyo 1OC/IEeNOBAaTENbHOCTh MUTAIONIUXCS JPYr JPYyroM OPraHu3MOB
Ha3bIBAIOT RUU4EEOIL, TN mpoduuecKkoil, yenvto. OTAETbHBIE 3BEHbS TPOPUUECKON
LU HA3bIBAIOT MpoghuuecKkumu yposuamu. Boliensor:

- npodyuenmul ( pacT€HUs1, BOJOPOCIIH)

- Koncymenmut ( IOTPEOUTENH, HAIIPUMED, MTHULIBI, KUBOTHBIE, yenoBek)l, 11,
III mopsinka.

- pedyyenmul (I€CTPYKTOPbI, HamnpuMmep, OaKTepuu, MHUKPOCKOIHYECKUE
rpuObI)

4. KpyroBopor BelecTB ¥ NpeBpalieHne JHEPTUH B IKOCUCTEMAX.
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Jackoro oodo
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EPYTOROPOT QHATOMEAMH
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KpyroBopot dhocdopa

IIpakTHYeckue 3aHATHA
- HE IIPElyCMOTPEHO
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3anaHus I CAaMOCTOATENIBHOT0 BHINOJIHEHUS
— HE IPElyCMOTPEHO

Bonpocs! A1 CAMOKOHTPOJIA 110 TeMe:

. Uto uzyuaer 3xonorus?

. Uto oTHOCUTCS K a0MOTHYECKUM (haKTOpaM CpeIbl?

. UTO Takoe OpraHu3Mbl NOUKHAIOTEPMHBIE U TOMOMOTEPMHBIE?

. Kakyro ponp urpaer cBeT B )KU3HU KUBBIX OPTaHU3MOB?

. OxapakTtepu3syiiTe BUIOBYIO U IPOCTPAHCTBEHHYIO CTPYKTYpY OHOIIEHO3A.
. UTo Takoe 1ens NUTaHus U 4TO JIEKHUT B €€ OCHOBE?

. UeM OTIIMYaroTCs arpO3KOCUCTEMBI OT €CTECTBEHHBIX IKOCUCTEM ?

. KakoBa npuunHa cMeHbl OMOLIEHO30B U KaK OHA OCYIIECTBIISAETCS ?

. Ilepeuncnure GpopMbl B3aUMOOTHOILIEHUI MEXKy OpraHU3MaMHu.

O 00 1O DN =~ WIN —
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Tema 6.2. buocdepa — rinodansHas sxocucreMa. buocdepa u ueaoBex

OcHOBHbBIE TIOHAATHS W TEPMHHBI MO Teme: Ouocdepa, KHBOE BEILIECTBO,
OMOTreHHOEe, KOCHOE, OMOKOCHOE BEIIECTBO, Merabnocdepa, bmomacca.

Ilnan u3yyeHus TEMBI:

1. buocdepa — rmobanpHas sKOCHUCTEMA.

2.Yuenue B.W. Bepnaackoro o Ouochepe. Ponb XKHMBBIX OpPraHu3MOB B
ouocdepe. buomacca.

3. KpyroBopoT BaxxHEWIINX OMOTEHHBIX 3JIEMEHTOB (Ha MpHUMepe yriaepona,
azora u Jp.) B buocdepe.

KpaTtkoe n3no:xxenne TeopeTuiecKuX BONPOCOB:

1. buocdepa — 510 oO0cobas obosouka 3emiid, CcojaepXkalias  BCIO
COBOKYMHOCTD KMBBIX OpPraHU3MOB M Ty YacTh BEIECTBAa IUIAHETHI, KOTOpas
HAXOJUTCSl B HEMPEPHIBHOM OOMEHE C 3TUMH OopraHu3Mamu. TepMuH ObUT BBEJEH B
1875 r. aBctpumiickum reosiorom 3. 3toccoM. Pa3BepHyToe yueHue o Ouocdepe
CO3/JaH0 U pa3pabOTaHO COBETCKUM €CTECTBOMCIIbITaTeNeM akajgeMukom B.U.
Bepuanckum. buocdepa oxBaTbIBa€T HIKHIOK YacTh aTMoc(epbl 10 BBICOTHI
030HOBOTO 3Kpana (20 — 25 kM), BEpXHIOIO 4acTh JIUTOCGHEPHI (KOpa BHIBETPUBAHHS)
U BCIO rujpocdepy 10 TIIyOMHHBIX CIOEB OKeaHa. HIDKHAS rpaHuiia omyckaeTcs B
cpenHeM Ha 2 — 3 KM Ha cylie M Ha | — 2 kM Huxke qHa okeaHa. Cioil atmocgepsl,
BCs ruApocdepa U 4acTh JUTOC(Ephl, Ile MOCTOSHHO WM BPEMEHHO (CIydailHo)
IPUCYTCTBYIOT JKHUBBIE€ OpPraHM3Mbl U T€ CJIOM, NpeoOpa3oBaHHbIE B MPOILIOM
YKU3HBIO WJIM UCTIBITABIINE BIUSHUE «ObUTBIX OuoCchep», Ha3bIBAIOT Me2abuocgepoii.

2. Yuenne BepHajackoro o 6mochepe — kpymnseiiiee 00001ieHre B 00J1acTH
ectecTBo3HaHusg XX B. OHO 3HaMeHyeT CcOOOW MPUHIMIIMAILHO HOBBIM MOAXOM K
U3YYCHUIO TUIAHEThl KaK pPa3BUBAIONICHCS CaMOpEryJupYIOIIEHcss CHCTEMBbl B
npouuioM, HacrosameMm u Oyaymem. C oxgHodt croponsl, B.U.Bepnaackwii
paccMmatpuBaeT Ouocdepy kak 0007104Ky 3eMiu, B KOTOPOM CYILECTBYET KW3Hb. B
ATOM IIJIaHE YYEHBIH paszinyaeT ra3oByio (armocdepa), BoaHylo (rumapocdepa) u
KaMeHHYI0 (JInTocdepa)o00IOUKH 3€MHOTO IIapa Kak COCTaBisiomue ounocheps —
obOnactu pacnpoctpaHeHus *ku3Hu. C Ipyroil cropoHsl, BepHaackuii moguepkuBai,
4T0 OMochepa — HE MPOCTO MPOCTPAHCTBO, B KOTOPOM OOUTAIOT KUBBIE OPraHU3MBI,
a uenoctHas (yHKUMOHAJIbHAs CHUCTEMa, Ha YPOBHE KOTOpPOHM peanusyercs
Hepa3pbIBHAs CBS3b M€OJIOTHYECKUX U OHojornueckux mpoueccos. CocraB 6nochepsl
OTIpe/IEIISeTCS AEATEIbHOCTBIO KUBBIX OpPraHU3MOB, MPEACTABIsAET CO0O0M pe3ynbTar
UX COBOKYITHOM XMMHUYECKOW aKTUBHOCTH B HACTOSAILIEM U MPOIIIOM.

HentpanbupiM 3BeHOM B yueHuu B. U. Bepnaackoro o Omocdepe sBisercs
IPE/ICTAaBIICHUE O HCUBOM Geujecmae, TIPeoOPa3yIoIIero O0IUK MIaHETHI.

buozennoe eeuyecmeo - BeiecTBO, Co37aBaEMOE U NIEpepadaThIBAEMOE KUBBIM
BelmecTBOM. Ha mnpoTspDKeHHMM OpraHuyecKod HBOJIIOLUU  KMBBIE OpPraHU3MbI
THICSIYEKPATHO MPOIMYCTWJIM 4YEpe3 CBOM OpraHbl, TKaHHW, KIETKH, KpPOBb BCIO
atMocepy, Bech OO0BEM MHPOBOTO OKEaHa, OTPOMHYIO MAacCy MHHEPaIbHBIX
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BEIIECTB. DTy T'€0JIOTMUECKYIO POJIb )KMBOT'O BEIIECTBA MOXHO MPEICTaBUTh cede 1o
MECTOPOXKICHUSIM YTJIsl, HEPTH, KapOOHATHBIX MOPO U T. 1.

Kocnoe eewecmeo — mpoayktel, oOpasyromiyecs 0e3 ydacTHsl >KHUBBIX
OpPTaHU3MOB.

Buokocnoe  eeujecmeo, KOTOpoe  CO3/1A€TCSI  OJHOBPEMEHHO  YKUBBIMU
OpraHM3MaMHl W KOCHBIMHU TPOIIECCaMH, MPEACTABIsAs JUHAMUYECKH pPaBHOBECHBIC
CUCTEMBI TeX U JAPYruX. TakoBbI MOYBA, UJI, KOpa BBIBETPUBAHUS U T. . OpraHu3Mbl B
HUX UTPAIOT BEIYIIYIO POJIb.

Buomacca, unu cueoe eeuyecmeo,— COBOKYIMHOCTb BCEX JKHUBBIX
opranu3moB. Pomnb xuBOoro BemectBa B (opMupoBaHHHM OuoC(epbl, W3MEHEHUU
ra3oBOr0 COCTaBa aTMOc(epbl, rTuaApocdepbl, 00pa30BaHUU MOYBHI.

IIpakTHyeckue 3aHATHS
Ne 4 OnucaHue aHTPOINOTEHHBIX WM3MEHEHHM B €CTECTBEHHBIX IPUPOIHBIX
nauamadTax YabIHOBCKON 00acTu

3aaHus Il CAMOCTOSITEILHOTO BHINOJIHEHUS
— HE MPEyCMOTPEHO

Bomnpocs! AJ1s1 CAMOKOHTPOJISA 110 TeMe:

1. OxapakTepusyiTe pacrpeaeiaeHnue KUBbIX OPraHu3MOB I10 CyLIE.

2. Uto o3HayaeT «BHI0BOM cocTaBy Ouochepni?

3. B ueM 3axnroyaetcs rinaBHast yHKUUs Ouocepbi?

4. PacckaxuTe 0 KpyroBOpOT€ BOJIbI B IPUPO/IE.

5. Kakum oOpa3zom cBsi3aHHBIN yriiepo Bo3Bpaiaercs B atMmochepy?

6. OnummuTe KpyroBopoT a30Ta B IPUPOIE

7. Kakas nesTenbHOCTh YeJI0BEeKa BIUSET HA KPYTOBOPOT cepbl U docdopa?
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Pasznen 7. buonunka
Tema 7.1. buoHmuKa, Kak OJJHO U3 HANPABJICHUI OMOJIOTMU U KHOEPHETUKHU

OcHoOBHbIE NOHATHS U TEPMHUHBI N0 TeMe: HOOCepa, MAPHUKOBBIN 3 heKT,
030HOBAas JIbIpa, BO30OHOBUMBIE PECYPChI, HEBO30OHOBUMBIE PECYPCHI, IKOJIOTHUS KaK
OCHOBA PallMOHAJIBHOTO PUPOIOIPHUIIOIB30BAHHUS.

Ilnan u3yyeHus TEMBI:

1. Usmenenus B Owmochepe. IlocrnencTBus ACATEILHOCTH 4YEIOBEKa B
okpyxaromiei cpene. Hoocdepa.

2.I'nmo6anbHBIC SKOJIOTUICCKHUE MPOOIEMBI M ITyTH MX PEIICHUS.

3. DKoJoTHs KaK TEOpeTUYECKAs OCHOBa paIMoOHAIBHOTO
IPUPOOIIOIB30BAHUS U OXPAHbI IIPUPOJIBI

KpaTtkoe n3no:xxenune TeopeTuiecKuX BONPOCOB:

1. Hoocdepa (or rped. noos —pasyMm usphaira —1map) — 3TO
HOBOE COCTOsIHUE Ouocdephl, Korjga pasyMHas JI€ATeIbHOCTh YeJIOBEKa CTaHOBUTCSA
rJIaBHBIM (haKTOpOM, 00YCIIOBIMBAIONIUM €€ pa3Butue. [loHsTHE HOOC(EPH BBEIECHO
(GpaHIly3cCKUMH YYEHBIMH — MaTeMaTukoM Jlepya u maneoHTosorom u ¢uiaocodhom
[1.Teitsspom ne Illapnenom. Cmbich ydeHust 0 Hoochepe COCTOUT B CICAYIOIIEM.
[losiBnenne Ha 3emiie 4YEIOBEKAa O3HAYAJO HOBBIM OTPOMHBIM IIAr B 3BOJIIOLUU
raHeTel. UenoBek, 1Mo MHEHHWIO BepHaackoro, sBisieTcs 4acThio Omocdepsl, ee
onpenesieHHOW (yHKuen: «YemoBeuecTBO KakK >KMBOE BEHIECTBO HEMPEPHIBHO
CBA3aHO C  MaTepUaJIbHO-3HEPreTUYECKHMMH  MPOLECCAaMU  ONPEIEICHHOU
reoJIoTUYecKor 0000uku 3emin — ee 6uocdepoir. OHO He MOKET (PU3UIECKU OBITH
OT HEE HE3aBUCHUMBIM HU HAa OJAHY MUHYTY». OTHOIIIEHHE YEJIOBEKa K MPUPOJE KaK K
HEUCCSIKAEMOMY HCTOYHUKY, MPOSBISAIONIEECS B CTPEMJICHHHM J00bIBaTh OOJbIIEe
pynbl, yris, HeTH, CTpOoUTh OoJibllle JOPOT, YTOOBI OOECHEeYUTh MPOIBETAHUE,
nporpeccuBHoe pa3Butue oOuiectBa. IlociaeacTBusi MogoOHOrO OTHOIICHUS —
UCTOILIEHHE MTPUPOTHBIX PECYPCOB.

Bo3zoonosumeie (nouna, pacTUTENbHBIN u KUBOTHBIN MUD)
U He60300Ho6uMble (OOTBIIMHCTBO  pyJA, TOPIOYME HCKOMAEMbIe) MNPUPOIHBIC
pecypcbl. EcTecTBEHHOE BOCCTAHOBJIEHHE BO300HOBUMBIX MPUPOJHBIX PECYPCOB C
Y4€TOM HE€ MPEBBIMICHUS KPUTUUYECKUX MPEACNIOB UX MOTpeOJieHHs. 3HAYUTEIbHOE
yYMEHbILIEHUE PUPOIAHBIX pecypcoB (HeTH, yris, ra3a, COKpalleHue 3aacoB Meu,
CBUHIIA, IIMHKA) BCJIEJICTBUE HWHTECHCHUBHOTO HX moTpebnenus. OTpHUIaTeIbHBIC
IIOCJIEICTBUSA JIESTEIIBHOCTH YEJIOBEKA: €KET0JJHOE COKpALIEHUE IJIOIAIN JIECOB Ha
2%, YHUYTOXXEHUE TPOIHYECKHX JIECOB, OMACHOCTh MX IOJHOI'O HCUYE3HOBEHHMS 32
20—30 net, yanuroxxenue taiuru B Cubupu 3a 40—50 neT, CHUKEHUE YUCICHHOCTU
IIPOMBICIIOBBIX KMBOTHBIX, 3aracoB pblObl. CHMKEHHE IUIOJOPOAMS TMOYBBI M3-32
HENPaBUJIBLHOM arpOTEXHUKU, UX IPO3Us, 3aCOJICHUE, €KETrOAHbIe MOTEpU ICCITKOB
MUJUIMOHOB TeKTap. 3arpsi3HEHHE MPUPOJIHON cpefbl. 3arps3HEHUE BOJbI, MOYBHI,
BO3/lyXa BCIEACTBUE pOCTAa MPOMBIIIJIEHHOTO MPOU3BOJICTBA, TPAHCIOPTA,
CEJIbCKOXO3SIICTBEHHOTO MPOU3BOJICTBA, BHIOPOCA BPEAHBIX BEILECTB U HAKOIJICHUE
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UX B IPUPOHOM CpeJie — yrpo3a 370POBBIO YETIOBEKA U KU3HU OOJBIITMHCTBA BHIOB
pacTeHUN | KUBOTHBIX. KHCIOTHBIE MOXIM BCIEICTBHE BbIOpoca B armocdepy
OKCHJIOB a30Ta U CEpbl — INPUYMHA YTHETCHHUS PACTUTEIBHOCTH, THOEIH XBOWHBIX
JIECOB. 3arpsi3HEHHWE TOYBBI COCAMHEHUSIMU TSKEJIBIX METAUIOB (CBHHIA, PTYTH,
KaJMHsl), PaJUOaKTHUBHBIMU BEIIECTBAMH, BKIIOUYCHHE HMX B IIENMU MHUTAHUS, HUX

NOCTYIUIEHUE B OpPraHW3Mbl pPACTEHUW, JKUBOTHBIX, 4YEJIOBEKa — NPUYMHA
OTPABJIEHUS M TEHETHYECKUX YpOoACTB. COBPEMEHHOE CEIbCKOXO3SIMCTBEHHOE
IPOU3BOJCTBO — MCTOYHMK MOUIIHOTO 3arpsA3HEHHs] IIOYBBI, HACBILIECHUS €€

yIOOPECHUSIMHU, SITTOXUMUKATAMH.

2. I'noGanbHBIE IKOJIOTHYECKHE TPOOIEMBI.

[InanerapHoe 3arpsi3HEHNE MPUPOTHON CPeibl, CIIOCOOHOE BBHI3BATh U3MEHEHHE
KJIMMaTa. 3ajJep’KKa 4YacTW TeIUla, H3JIydyaemMoro 3emiedl B KOCMHYECKOE
IPOCTPAHCTBO, 3aJbIMJIICHHE U HACBHIINICHHE aTMOC(Ephl YIJIEKUCIBIM Ta30M,
YacTUI[AMU TBUIM — MPUYUHBI MAPHUKOBOTO 3¢ (deKTa, KOTOPHIA MOXKET BHI3BATH
TasiHUE JIbJ0B, 3aTOIJIEHUE OOJBIINX IJIOMIAJEH.

0) Hcromenue 030HOBOrO CJIOA 3a CUET pa3pylIeHUs MOJEKYJI O30Ha
ra3zoo0pa3HbpIMU coenuHeHussMH (dTopa, xjiopa) — GpeoHaMU, HCIOJIb3YEMbIMU B
XOJIOJMJIbHBIX arperarax, B a3po30JisiX.

B) CHmXeHHe OHMOJIOTMYECKOro pa3HOooOpasusi, COKpalleHUWE YHCcia BUIOB
KUBOTHBIX W pAcTEHUM, HUCTpeOJieHue 4YelIOBEeKOM psiaa BuIoB. l3MmeHenue
OPUPOJTHON CpEeNbl- YIrpOo3a MCUE3HOBEHHUS 2/3 CyIIECTBYIOUINX BUAOB, €KETHEBHOE
MCUYE3HOBEHUE HECKOJIbKUX BUJIOB PACTEHUH U )KUBOTHBIX.

r) 3ammra HOpUpOJHON cpenpl. PanuoHambHOE, 3KOJOTMYECKH I'PAMOTHOE
IPUPOJIONIOIB30BAHUE, BHEAPEHUE B IPOU3BOJCTBO SKOJOTMYECKH OIPaBIAHHBIX
TEXHOJIOTUHM, IEPECTPOMKA CO3HAHUS JIOJAEH — OCHOBHBIC MNYTH MOJJECPKAHUS
paBHOBecHs B Onocdepe

3. DK0/JI0OTHA KaK HayKa SBJSACTCHA TEOPETHYECKON OCHOBOW OXPaHbI
OKpy:Kawomieid cpeabl ¥ PANMOHAJBHOIO MNPHPOAONOJIb30BAHUA. 3AKOHBI
9KOJOruU ObUIM copMynupoBanbl B 1926 romy amMepukanHckuM 3Kosorom b.
KoMMoOHEepoM U 10 cBOEW CyTH SIBISIIOTCS 3aKOHaMH mpuponbl. OHM CBOJATCA K
YETHIPEM OCHOBHBIM MPUHIIUINAM, OOBSICHSIOIMINMM YCTOMUYMBOE pPa3BUTUE MPUPOJIBI U
IPU3BIBAIOLIMM YEJIOBEYECTBO PYKOBOJICTBOBAaTHCSA MMU B CBOEM BO3JIEUCTBUM HA
OKPY’KaloIyI0 Cpeny:

1) Bce B3auMocBsizaHo.

2) Bce NOMKHO Kyna-TO AE€BaTbCA. OTOT NPHUHLMI BBITEKAET M3 3aKOHA
COXpaHEHUSI MATEPUH.

3) IIpupona 3Haer nydiie.

4) 3a Bce HaAO IUIATUTH. Besikas sKocHCTeMa MPEACTaBisieT COOOW eauHOe
1esnoe, B KOTOPOM HET HHUYEro JuinHero. Bce, 4To denmoBedecTBO 3abupaer M3
HKOCUCTEM JUIsl YJIOBJIETBOPEHUSI CBOMX HYXKJ, TOJDKHO OBITh BO3BPAILCHO WM
BO3MEIIECHO.

IIpakTHyeckue 3aHATHS
— HE IIPEAYCMOTPEHO
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3anaHus I CAaMOCTOATENIBHOT0 BHINOJIHEHUS
— HE MPElyCMOTPEHO

Bonpocs! A1 CAMOKOHTPOJIA 110 TeMe:

1. KTo BriepBbI€ BBEJ B HAYKY TEPMUH « HOOC(epa»?

2. OxapakTepu3yuTe HeucUepnaeMple IPUPOIHBIE PECYPCHI.

3. Pacckaxxure, KaKk 4eJIOBEK MCIIOIb3YET HEUCUEPIIAEMBIE PECYPCHI.

4. Kakue pecypchbl Ha3bIBatOT HEBO30OHOBUMBIMU ?

5. Kakue pecypchl OTHOCSTCSI K BO3OOHOBUMBIM?

6. Uto sABNIs€TCA NPUUMHON U KaKOBBI IOCJIE/ICTBUS 3arpsi3HEHUS aTMOchepbl?
7. KakoBo mnpsiMoe BIMSHHUE YEJIIOBEKA HA PACTUTEIBbHBIM W KUBOTHBIM MUD
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KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA

JANCHUITIJIMHBI

Texkymuii KOHTPOJIb

Ilepeyens ToYek OxBar Tem DopmMa KOHTPOJIA
PYOe:KHOTO
KOHTPOJIA
N3yuenue
0CcOOeHHOCTEH OTYET TI0
CTPOCHUS Tema 1.2. CtpoeHue n GpyHKIHMH KIETKU IIPAaKTUYECKON
PaCTUTENBHOU U pabore
YKUBOTHOM KJIETOK
YMenue
COCTaBJISITh CXEMBI OTYET M0
Tema 3.1. OCHOBBI y4eHUS O .
CKpEIlMBaHUs, MPaKTUYECKON
HACIIEJICTBEHHOCTH U U3MEHYMBOCTHU
IPUMEHSIS 3aKOHBI pabore
HACJIEICTBEHHOCTH
YMenue
aHaJIU3UPOBaTh U
JaBaTh OLICHKY OTYET 1O
Pa3JIUYHBIM Tema 5.1. [IpoucxoxieHue yenoBeka MPAKTUYECKON
rUNoTe3am pabote
MIPOUCXOKICHUS
YEJI0BEKA
Brrsieiienne
aHTPONOTECHHbIE
MSMCHCHITE B Tema 6.2. buocdepa — rmodanbHas OTACTTO
AKOCHUCTEMAX MPaKTUYECKON
skocucTtema. buocdepa u uenosex
MECTHOCTH H pabote
OLICHKA UX
MIOCJICICTBUN
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IJIOCCAPUN
-A-

AOuoTndyeckue (PaKTOpPbl Cpelbl - COBOKYIHOCTb YCJIOBUI HEOPraHMYECKOMN
Cpelibl, BIUSIOLUIMX Ha OpraHu3Mbl. AOnoTHYecKre (HaKTOpbl AENATCS Ha XUMHUUECKHE
(XuMHUYecKHil cocTaB arMoc(epbl, MOPCKMX M MPECHBIX BOJ, MOYBBI WJIH JOHHBIX
OTJIOKEHMI) U (U3HUYECKHE, WIM KIMMaTHYeCKue (TeMIiepaTypa, 0apoMeTpHuecKoe
NaBJIEHUE, BETEP, TEUCHUS, paJUAMOHHBIA PEXUM U T. 1.). CTpoeHHuEe NOBEPXHOCTH
(penbed), reomorvyecKue W KIMMATUYECKUE pa3IUuus 3E€MHOM MOBEPXHOCTH
CO3JAal0T OrPOMHOE  pa3HoOOpa3ue  abMOTHUECKMX  (PAKTOpPOB,  HIparOLIUX
HEOJIMHAKOBYIO pOJIb B JKM3HM MpucrnocoOuBmIUXcs K HUM BHIOB JKMBOTHBIX,
pacTeHHii W MHUKpoopraHu3moB. YwucieHHocTh (OMomacca) W pachpeeseHue
OpraHu3MOB B TIpejesiax apeajia 3aBUCAT OT JIUMUTHUPYIOIIHUX a0MOTHYECKUX
dakTopoB, T. €. HEOOXOAMMBIX /I CYIIECTBOBaHUS, HO TMPEJCTABICHHBIX B
MUHUMYyME (Hanmpumep, BoJa B MyCThIHE).

AOopuren - 1) opraHusM, 5BOJIIOIIMOHHO BO3HUKIIUM Ha paccMaTpUBacMOM
TEPPUTOPHUH; 2) KOPEHHOW OOMTaTeNhb KaKOW - MO0 MECTHOCTH, JKMBYIIMH B HEH
UCCTapU, HO HE 00s3aTENIbHO 3/1eChb BO3HUKIIWK, 3) B Y3KOM CMBICIIE - IKUTEIU
ABCTpaJINM U HEKOTOPBIX OCTPOBOB OKEaHUMN.

ABCTpPaJIONUTEK - TPSMOXOJSINAs, IepeIBUTaBIIAsCA HA JABYX HOTaX, UCKOIMaemasi
YyeJoBeKooOpa3Hass 00e3bsHa. ABCTPAJONMTEKOB PACCMATPUBAIOT KaK CTAJIUIO
SBOJIIOLIMM  YEJOBEKAa, HEMOCPEACTBEHHO MPEIUIECTBYIOUIYI0 BO3HUKHOBEHHUIO
IpeBHemMX Jrojiei (apxantpono). C 4eIOBEKOM UX cCONMKaeT ciiaboe pa3BUTHE
YeJIIOCTeM, OTCYTCTBHUE KPYIMHBIX BBICTYMAIONIMX KIIBIKOB, XBaTaTelbHasi KUCTh C
Pa3BUTHIM OOJBIINM MAaJIbLIEM, OIMOpHas cTomna. [0JIOBHOM MO3T OTHOCHUTEIHHO
kpynHbid (500 - 600 cMm3 ), HO MO CTPOCHHUIO Maji0 OTIMYAIOIIMKICS OT MO3ra
COBPEMEHHBIX YE€JIOBEKOOOPa3HbIX 00€3bsiH. ABCTPAJIONMHUTEKH ObUIM BCESTHBI, IS
HamaJeHUsl U 3alIUThl YIOTPEOSUIM KOCTH KUBOTHBIX, MAaJKW, KaMHHU, BO3MOXKHO,
9TO HauOoyiee pa3BUTHIE BHUABI yMEIM HX Kak - TO oOpabarbiBaTth. OcTaTku
aBcTpasionuTeka HaiaeHsl B KOxxuol, Boctounoii u LlentpansHoit Appuke B 1924 1.
JIpEBHOCTBH OCTATKOB aBCTPAJIONUTEKA COCTABIISIET OKOJIO 2,6 MIIH JIET.

ABTOTPO(BI - OpraHu3Mbl, CUHTE3UPYIOLUIUE W3 HEOPraHUYECKUX COECIUHEHHM
OpraHMYeCKUE BEIIECTBA C HCMOJb30BaHMEM »dHepruu CoiHIa WIM SHEPruu,
OCBOOOXKIAIOIICHCS TTPU XMMHUYECKUX peakuusix. ABTOTpo(dbl ciykat B Ouocdepe
3eMJIM POAYLEHTAMH OpraHU4eCKOro BELIECTBA.

Ananramusi - KOMIUIEKC MOP(PO(PH3NOTOTHIECKUX U TTOBEACHYECKUX 0COOCHHOCTEH
0Cco0H, TIOMYJISIIIAK WJIH BUIa, 00ECTICUNBAIOIIINNA:

- yCTeX B KOHKYPEHIIUHU C IPYTUMH BUIAMU, TIOMYJISIIHSIMHA U 0COOSIMH;

- YCTOMYHUBOCTD K BO3JCHCTBUAM (PAKTOPOB aOMOTHUECKOM CPEIbI.
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CrnocoOHOCTh K ajanTaluyd MMEET OIpeAesI€HHble Npenenbl, xapakrepHbsie JJIA
KaXJI0ro Buaa. B coctaBe amanTanuu paszinyaroT ABE TPYNIbl TPUCHIOCOOJICHHIA:
AKKOMOJIALIMI0O M aJanTUBHYIO pajJuauvio. AJanTUBHAs paauanus (3BOJIOLMOHHAS
aganTaius) JoOble MPAKTUYECKH HEOOpaTUMBbIEe, FTEHETUYECKU 3aKPETUIEHHbIE (DOPMBI
OPUCIOCOOJIEHH, OOYCIOBICHHBIE ECTECTBEHHBIM OTOOpOM, YCTOMYHMBBIE BO
BPEMEHHU U MIPOCTPAHCTBE apeaia Momyssiuy, suaa. Hanpumep, npucnocobieHHOCTD
CTENHBIX JKUBOTHBIX K OBICTPOMY O€TY,K YCIOBUSAM 3aCyXH U T. II.

Anenosuntpudochopnas  kucjaora, aaeHosmHrpupocpar (ATD) -
MaKpOJIPTUYECKOE COCIMHEHUE, HYKICOTH], OOpa30BaHHBIM aJICHOBMHOM U TpeMs
octaTkamu ¢ochopHO KucaoThl. Bo Bcex xkuBbIx opranuzmax ATd BeIIoIHICT
POJIb YHHBEPCAIBHOTO aKKyMYJISITOpa U IEPEHOCUNKA SHEPTUU.

AJieJibHBIE TeHbl - Pa3IUYHbIe (OPMBI OJHOTO U TOTO XK€ I'eHa, PACIIOIOKECHHBIE B
OJIMHAKOBBIX YYacTKax (JOKycax) rOMOJIOTHYECKHX XPOMOCOM. AJLIENN ONpPENEsSOT
BAPUAHTBHl PAa3BUTUA OIAHOIO M TOTO K€ MpU3HAKA. B HOpMaJbHOM AUIIIIOMIHOU
KJIETKE MOryT NpHUCYTCTBOBaTh He OoJjiee JBYX ajuieledl OJHOro JOKyca
OJHOBPEMEHHO. B 0Z1HOM raMeTe JBa ajuieiisi HAXOAUThCS HE MOTYT.

AMHHOKHCJIOTBI - KJACC OPraHMYECKUX COEIMHEHHM, OOBbEAMHSIIONIMX B cebe
CBOMCTBA KUCJIOT U aMUHOB, T. €. COJICPKAIINX HapsAy ¢ KapOOKCHIBHOM TpyIIoN -
COOH amunorpynmy - NH,. Bece 6enku mpu moaHoM ruaposnse (pactieruieHHH ¢
OPUCOETMHEHUEM BOJbI) pacmagaroTcsi 1O CBOOOAHBIX AMUHOKHCIIOT, WTPArOLINX
pOJIb MOHOMEPOB B TOJIMMEpHOH OenkoBoii Mojekyne. Ilpu OumocuHTEe3e Oenka
NOPAIOK,  IOCIENOBATEIIBHOCTh  PACHOJOKEHHMS ~ aMHHOKHCIOT  3aJaroTcs
TEHETUYECKUM KOJIOM, 3aIIMCaHHBIM B XUMH4eCcKou cTpykType JTHK.

AHanM3MpyOLlee CKpelMBaHME - CKPCIIMBAaHHWE MCIBITYEMOIO OpPraHu3Ma C
OPYTUM, SIBIIAIOLIMMCS IO JaHHOMY IIPU3HAKY PELECCUBHOW TOMO3UIOTOM, YTO
NIO3BOJIIET YCTAHOBUTh T'€HOTHUII HCIBITYEMOIO. AHAIM3UPYIOLIEE CKPEIIMBAHHE
IIPUMEHSIETCS B CEJIEKIIUHA PACTEHUMN U )KUBOTHBIX.

Anadaza - TpeThs crTagusA, WM (paza, MUTOTHUECKOTO JeJeHHs (MHUTO3a)
pPACTUTENBHOW W KUBOTHOM KiIeTKHM. Bo BpeMs aHadaszpl COCTaBISIONIME KAXKAYIO
XpOMOCOMY XpOMAaTHAbl (MM CECTPUHCKUE XPOMOCOMBI) pa3beAUHSIOTCS U
pPacXoAsTCs K MPOTUBOIOI0KHBIM MOJIFOCAM KIIETKHU.

AHa3po0BI - OpPraHM3MBbI, CIIOCOOHBIC KUTh B OSCKUCIOPOAHON cpene. AHa’IpoObI
MOJIy9arOT HEOOXOMUMBIA IS JKU3HH KHCJIOPOJ IOCPEICTBOM PaCHICTUICHUS
KHUCIIOPOICOIEPIKAIINX OPTaHUIECKUX COCTNHEHUN.

AHTpONoOreHe3 - MPOIIECC HCTOPUKO - HBOJIOIHOHHOTO (POpMHUpPOBAHUS
dbu3uYeckoro THUMa YeJoBeKa, TMEPBOHAYAIBHOTO PAa3BUTHS €ro  TPYAOBOU
NEeATeIbHOCTH, PEYH, a TAaKXKe 00IIeCTBA.
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AHTpomnoreHe3 MOXeT ObITh pa3/enéH Ha CTaJAWHM, CMEHAa KOTOPBIX ObITa CBs3aHA C
Hanbosee 3HAUMTENbHBIMU KayeCTBEHHBIMH MpPEOOpa3OBaHUSIMU B TPYJIOBOMU
NESITENbHOCTH YE€JIOBEKa, B €ro MOP(OJIOruu U CO3HAHUU, B CTPYKTYpPE COLUATBHOM

OpraHu3alMH.
BonbmmHCTBO HiccienoBaTeneil BhIACISIET B aHTPOIIOTEHE3€ TPU CTAIUU:
1) aHTpomouJHBIE TPEIKH YeIOBEKa - BBICOKOPA3BUTHIE JBYHOTHME MPUMAThI

(Hampumep, aBCTPAIONUTEKH), CHCTEMAaTHYECKH IIOJb30BABIIMECS B KadyeCTBE
OpyIUH €CTECTBEHHBIMM HpeaMeTamMH (HajkamMH, KaMHAMH, OOJIOMKaMU KOCTEH
KUBOTHBIX);

2) npeBHeiMe (MUTEKaHTPOIbl) U JIPEBHUE JIIOAU (HEaHAEPTAIbIIbI), C KOTOPBIMU
CBS3aHO TOSIBJIEHUE MCKYCCTBEHHO M3IOTOBJIEHHBIX OPYIUU TPYyJAa, UX YCIOKHEHHE
710 U3BECTHBIX IPENIeIOB, HauajibHas (opMa OOIIECTBEHHON OpTraHn3allly;

3) moaM COBPEMEHHOro (DU3MYECKOro CTPOECHMS (KpOMAHBOHIIbI), Hayajao 3TOU
CTaJIMM OTHOCHUTCS K 3I10X€ MO3JHETO MaJIeOIUTa.

JUIMTENBPHOCTh CTaUi BEChbMa pa3jInyHa: HAyajao NEPBOM CTAAUM yAAJIEHO OT HAaC Ha
2 - 3 MJIH JIET, BTOPOM CTaJAMM - OKOJIO | MIIH JIEeT, TpeThel cTamuu - Bcero Ha 40 -
50 ThICAY NET.

AHTpPOMOTeHHbIIH (aKTOp -  HENOCPEJACTBEHHOE BO3JICHCTBHE UYEIOBEKAa Ha
OpraHU3MBbI WU BO3JICHCTBUC HA OPraHU3MbI Yepe3 M3MCHCHHUE YEIOBEKOM MX CPEbI
oOuTaHMA.

Anmapar I'oabIKH - OpraHouj KJIETKH, COCTOSIIMN M3 IUTOIIa3MaTHYECKUX
MeMmOpaH, JMIIEHHBIX pubdocoM. Armmapar [oapKHM ydacTByeT C CHHTE3e
TJIMKOIIPOTEUHOB, dbopmupyet JIN30COMBI u HEKOTOPHIC MPOJTYKTHI

KUBHCACATCIBbHOCTH KIICTKH: PA3JIMYHBIC CCKPCTHI, KOJIIAICH, I''TMKOI'CH, JIMIIUJAbI U1
zp.

Apean - YacThb 3€MHOM TMOBEPXHOCTH (WM aKBAaTOPUHU), B MpeJaesiax KOTOpOi
BCTpEYaeTCs TOT WM UHOM BUJI (POJI, CEMEMCTBO U T. I.) ’KUBOTHBIX WJIH PACTCHUM.

Apomop$o3 - MopPoPHU3NOIOTHIECKU TPOTPECC, OJHO U3 TIaBHBIX HANPABJICHUM
OMOJIOTUYECKOT0 TIPOrpecca KUBBIX CYIIECTB, IPH KOTOPOM B XO/JI€ IBOJIIOIIMOHHOTO
pa3BUTHS yClOXHseTcs ux opranusauus. Tepmun BBeaéH A. H. CepeproBbiM.
Apomopdo3 - TO KAYECTBEHHbIE CKAayKH, MOBBIIIAIONINE KaK YPOBEHb
OpraHu3alliM, TaK M TMPHUCIOCOOJIECHHOCTh BHJIa K KM3HU B HOBBIX YCJIOBHSX YTO
CIIOCOOCTBYET pacIIipeHuto ero apeana. [Ipumep apomopdosa B 3BOJIIOIUHU BBICITUX
MO3BOHOYHBIX KaUYE€CTBEHHBIN CKAUOK MPU MEPEX0Jie OT PENTHIUETIONO0HBIX MPEIKOB
K MJICKO TTUTAIOIIHM.

ATaBU3M - TIOSIBJIEHHE y HEKOTOPBIX OCOOEH OINpeAes€HHOrO0 BUJA IMPU3HAKOB,
CYIIECTBOBABIIMX y OTAQIEHHBIX NPEAKOB, HO 3aT€M YTPAYEHHBIX B MPOLECCE
sBomonnu. Hampumep, mosiBIeHHE y JIOAAM TPEXIAIBIX KOHEYHOCTEN. ATaBU3M
OOBsCHAETCSI TEM, 4YTO TE€Hbl, OTBETCTBEHHbIE 3a Kakoil - nuOO0 MpHU3HAaK,
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COXPAaHUJIUCh, HO UX JIEHCTBUE OJIOKUPOBAHO APYTrUMH TreHaMu. Pa3dmokupoBka rena
IPUBOJUT K IOSABJICHUIO IPU3HAKA, YTPAYEHHOIO B psiAy NMOKOJEeHU M.

AtMocgepa 3emim - BO3AYIIHAS CpeAa BOKPYT 3EMIIM, KOTOpask BPAILIA€TCs] BMECTE
¢ Herw. ATMmocdepa mpocTUpaeTcs Hajl MOBEPXHOCTbIO JUTOC(Epbl U TruApochepsl
BBepx 10 100 kM. Hwkauit cioit arMocdepsl B CpeIHEM BBICOTOM 15 KM Ha3bIBaeTCs
Tponocdepoil.

AYTOPHAMHI — OJIMH M3 METOJIOB Pa3BEJICHHUS, IIPEACTABIIAIONIUN CO00H, B OTINYNE
OT MHOPHUJIMHTA, HEPOACTBEHHOE CKPEIIMBAHHUE.

-B-

bakrepuu - OJHOKJIETOYHBIE >KHMBBIE CYIIECTBA, HE HMMEIOUIME sApa U psaa
opraHoun1oB (mpokapuotsl). UmeroT pazmepsl oT 1 1o 10 mxm B mnuny, cHapyxu
OKpPY>K€HbI TUIOTHOM 00O0JOYKOM, a MHOTJa U CIM3UCTOW Kamcyyod. Haxonsmasics
noa 00OJOYKOM IuIa3MaTHdeckas MeMOpaHa TECHO NPHUMBIKAeT K LMTOIJIa3Me.
EnuncTBeHHas xpoMocoma UMeeT (OopMy KOJIbIla M PACIIOIOKEHA B IEHTPE KIETKHU.
[Io pony muTaHWs W MCIOJIB30BAHUS SHEPIMM Pa3IMYAIOTCS CIEIYIOLIUE BHJIbI
OaKTepuii:

- XEMOCHHTE3UPYIOIIHE, MWCHOJIB3YIOIHUE DJHEPIrUI0 XHUMHYECKUX COCIMHECHUM
(>xenme3zo0akTepuu, a30TO0AKTEpUHU, CEPOOAKTEPUU U AP.);

- canpo¢uThl, Ybel NHILIEH CIy’KaT OpraHMYecKHe BeulecTBa (MOJOYHOKHUCIBIE,
MAacCJISIHOKHUCIIbIE, THUIOCTHBIE U 1. );

- Tapa3uThl, MNUTAIOUIMeCcs 3a CYET JKUBBIX OPraHu3MoB (0OJE3HETBOpPHBIE -
BO30yIuTeNn Takux OoJsie3Hel, Kak Tu@, TyOepkynes, xonepa, yyma u ap.).

Beaxn - MPUPOAHBIE BBICOKOMOJEKYJISIPHBIE OPraHWYECKHE COEIUHEHUS,
NOCTPOEHHBbIE U3 OCTAaTKOB 20 aMHHOKHUCIOT, KOTOPbIE COEJUHEHBl NENTHUAHBIMU
CBA3SIMU B JUIMHHBIE LIeNHU. B mporeccax >KU3HEAESATENbHOCTH BCEX OpPraHU3MOB
O€JIKM BBINOJHAIOT CTPYKTYPHYIO, PETyJISTOPHYIO, KAaTAJIMTUYECKYIO, 3aIIUTHYIO,
TPAHCHOPTHYIO, PHEPIrEeTUUECKYIO U APYyTHe (PYHKIUU.

Becnosnoe pazmHo:xkeHue - o00pa3oBaHUE CHEIHAIU3UPOBAHHBIX KIETOK - CIIOP,
KOTOpbIE TMPU MpPOpacTaHUM JAlOT Hayajio HOBOMY opranusmy. llpum »stom
Pa3MHOXEHUE MPOUCXOAUT OT OJHOW KieTku. OOBIYHO B XOjA€ OOpa3oBaHUs CIIOP
IIPOUCXOAUT MEUNO03.

Bbuoreouneno3 - 5BOJIOIUMOHHO CIOXKHUBIIASICS, MPOCTPAHCTBEHHO OTpaHUYEHHAs,
JUITEIBHO CaMOTIOAICPKUBAIOIIAsACS, OJHOPOAHAsT D3KOJOTHMYEcKas CHCTEMa, B
KOTOpPOM (YHKIIMOHATIHHO B3aUMOCBSI3aHbI JKMBBIE OPTraHU3MbI U OKpYXKaromias ux
abuoTuyeckas cpena. buoreonenos XapakTepusyercs OTHOCHUTEJIBHO
CaMOCTOSITETbHBIM OOMEHOM BEIIECTB M OCOOBIM THIIOM HCIIOJIB30BaHHS TMOTOKA
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COJIHEYHOUM »5Hepruu. buoreoueHozamu SBISIOTCS: JIyra, Jieca, MOJs, BOJOEMBI.
[Tonsitue 6noreonenos BBeneHo B. H. Cykauésbim B 1940 r.

Bbuosnornyeckas 3BosrouMs - HeoOpaTUMOE U B M3BECTHOW MEpE HaIpPaBJIECHHOE
HUCTOPUYECKOE PAa3BUTHE JKUBOW MPUPOJBI, COMPOBOXKIAIOIIEECS HW3MEHEHHEM
TeHEeTUYECKOr0 COCTaBa MOMYJIAHi, GOpMUpPOBAHUEM aJanTalui, 00pa3oBaHUEM U
BBIMUPAHHEM BHJIOB, MpPe0oOpa3oBaHUEM »JKOCUCTEM M Ouocdepsl B LEJIOM.
buonornyeckas 5BOJIOLMS ONpPENENsSeTCS W3MEHUYMBOCTHIO, HACJEICTBEHHOCTHIO,
€CTECTBEHHBIM OTOOPOM OPTaHU3MOB, ITPO UCXOASIIUMH Ha (POHE EPEMEH B COCTABE
KOCUCTEM.

Buonoruyeckuii perpecc - mnpeobiagaHue B TOMYJAINMH CMEPTHOCTH Haj
Pa3MHOKAEMOCTBbIO.  DHOJIOTMYECKUH  pErpecc  XapaKTEpU3yeTCd  CHHXKEHUEM
YUCIICHHOCTH TIOMYJISALIMU, CYKEHHEM W Pa3pyLICHUEM LEIOCTHOCTH IUIOIIAIN
o0UTaHus1, CHID)KEHUEM TEMIIOB BHYTPUBHUIOBON M3MEHUYMBOCTH U MOABEPKEHHOCTHIO
MaccoBoii rubenu. buonornueckuii perpecc CBUETENbCTBYET 00 yracaHuU BHJA.

Buonosumepsl - BBICOKOMOJICKYJISIPHBIE MPUPOJIHBIC COCIUHEHUS, SIBISIOIIMECS
CTPYKTYPHOM, OCHOBOM BCEX KUBBIX OPTAHU3MOB U UTPAIOIIKE OMPEIEISIONLYIO POJIb
B Ipoleccax Kku3HeaesTtelbHocTH. K OuomomuMepaM  OTHOCATCA — O€JKH,
HYKJIEHMHOBBIE KHUCJIOTHI M  TIOJMCAaxapHlbl; HW3BECTHBI TaKXe CMEIIaHHbIC
OMOTOMMMEPBI - TJIIMKOTPOTEUIBL, TUTONPOTEH b, TTUKOIUITUIBI U JP.

Buocunres - mporecc oOpa3oBaHUS HEOOXOIUMBIX OpPTaHU3MY OPraHHUYECKUX
BEIIECTB U3 0o0Jiee MPOCThIX COEAMHEHUH, MPOTEKAIOIINIA B €r0 KJIETKaX ¢ y4acTHUEeM
depmenToB. B xone 6MocuHTE3a U3 HCXOTHBIX BEIIECTB 00pa3ytoTcs 0oJiee CI0KHBIC
COeIMHEHMUSI: OCTTKH, HYKJIEHHOBBIC KUCIOTHI, MOJUCAXaPUIbI U JIP.

Buocunre3 Oeqka - mporecc oOpa3oBaHus Oeilka U3 aMUHOKHUCIOT B KJIETKax
KHUBBIX OpPraHu3MoB. buocuHTes Oenka MpPOMCXOAUT HAa pUOOCOMAax, COCTOAIIUX M3
noutu paBHbIX konudecTB pudocomHoil PHK (p - PHK) u 6enxos.

Bbuocdepa - oOonouka 3emim, cocTaB, CTPYKTypa M SHEpPreTHKa KOTOpPOMl B
CYILIECTBEHHBIX YepTax OOYCJIOBJICHBI MPOIUIOW WJIM COBPEMEHHOU N1eATeNbHOCTHIO
KUBBIX OpraHu3MoB. buochepa oxBareiBaeT uacTh atmocdepsl, ruapochepy u
BEPXHIOIO YacTh JuTocdepsl. buocdepa - 310 00macTh CyHIECTBOBAHUSA H
dbynxkunOHupoBaHus

HBIHE KUBYIIMX OPraHU3MOB U Cpejbl X obuTanus. YdeHue o Ouocdepe pa3BUTO
akanemukoMm B. 1. BepHancknm.

buornuyeckune ¢axkropsbl - (dakTopbl KMBOM cpeAbl, BIUAOIIME Ha
AKU3ZHENIEATETbHOCTh OPraHU3MOB. JACHCTBUE OMOTHYECKUX (DAKTOPOB BBIPAKAETCS B
dopMe B3aMMOBIHSHUN OJHHMX OPraHU3MOB Ha JKU3HEACATENbHOCTh JAPYTHX
OpraHU3MOB M BCEX BMECTE Ha cpeAy oOuTaHus. Pa3znuyaroT mpsiMble U KOCBEHHbBIE
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B3aMMOOTHOIIICHUSI MEXJy oOpraHu3mamu. Hampumep, pacTeHUsS BbIJICTSAIOT
Kucnopon, HEoOXOMUMBIN I bIXaHWs JKMBOTHBIX, @ JKUBOTHBIE OOECIEYMBAIOT
MOCTYIUICHUE B aTMOC(epy YIIIEKUCIIOro ra3a, KOTOPhIM UCIIOJIb3YETCs PACTCHUSIMU B
npoiiecce ¢GoTocuHTe3a (MPSIMbIE€ B3aMMOOTHOIICHUS); U3MEHEHUE COCTaBa IMOYBBI
OaKTepusMH WIM HM3MEHEHHWE MHKPOKJIMMATa TIOJI MOJOroM Jjeca (KOCBEHHBIC
B3aMMOOTHOIIICHHUS).

BuoTtom - ydYacTOK 3eMHOH MOBEPXHOCTH (CYIIM HJIM BOAOEMA) C OJHOTHITHBIMH
aOMOTUYCCKUMH YCIIOBUSMH Cpefibl (peibed, MOYBbI, KJIMMAT U T. I1.), 3aHUMAaCMbIH
TEM WIA UHBIM OUOLIEHO30M.

Buoumeno3 - B3aMMOCBsA3aHHAs COBOKYIIHOCTb MHUKPOOPIaHU3MOB, DPACTEHMIA,
rpu0OB M KMBOTHBIX, HACEJSIIOUIMX 00Jiee WM MEHEE OJHOPOJHBIN y4acTOK CYyIIH
win Bogoema. Ilo cucremarnuyeckum npu3HaKaMm OMOIIEHO3 JIETUTCS Ha (PUTOLIEHO3,
300L1€EH03 M MHUKPOOMOLEHO3. DYyHKIHOHAIBHO OHOLIEHO3 JEIUTCS IO CTYINEHSM
HKOJIOTMYECKON MUpaMUbl Ha TPYIIbl OPraHU3MOB: MPOAYLEHTOB, KOHCYMEHTOB U
PEAYLEHTOB, OOBEAMHEHHBIX TPOPUUECKUMU CBA3SIMU. CTPYKTYpHO OHOILIEHO3
JEJINTCS Ha TOPU3O0HTHI, CJIOHU, spychl. buoneHo3 Xapakrepusyercs Ouomaccoil u
OMOJIOrMYECKON MPOIYKTUBHOCTBIO. B coBOKynmHocTH ¢ OHMOTONOM OHOLIEHO3
COCTaBJISIET OMOTEOLICHO3.

baacryna - OJIHOCJIOWHBIN  3apojblir; (a3a 3apoOJbIIMIEBOTO  Pa3BUTHS
MHOTOKJIETOYHBIX >KMBOTHBIX, KOTOPOW 3aBEpIIAETCS IMEPBUYHOE JCJIICHUE SWIA Ha
OJ1acTOMEpHI.

bops0a 3a cymecrBoBanue - MeTadOpHUECKOE BBIpAXKEHUE, NpeasiokeHHoe Y.
Hapsunom (1859) i onpeneneHuss akTUBHOCTH OpraHW3Ma, HaIpPaBICHHOW Ha
COXpaHEHHE JKM3HH U oO0ecreueHrue CyliecTBOBaHHUA TNoToMcTBa. boprba 3a
CYILIECTBOBaHHE - OCHOBHOE TMOHATHE JapBUHU3MA, BKJIOYAIOIIEE BCE
BHYTPUBHUIOBbIE W MEXKBHUJIOBbIE OTHOIICHHUS, a TaKXe B3aMMOOTHOILECHHUS
OpraHu3MoB c abuornyeckumu ¢akropamu. B camom oOmem Buzae Oopnba 3a
CYILLIECTBOBAHME BBITEKAET M3 HECOOTBETCTBHUSI MEXKIY BBICOKOW CIOCOOHOCTBIO
OpPraHM3MOB K Pa3MHOXKEHHIO M IMpEAEIbHBIMU pa3MepaMH MpPOCTPAHCTBA, 3alacoB
IUILIY, BOABI U T. ., HEOOXOAUMBIX 1JI1 HOPMAJIbHOI'O CYIECTBOBAHUSI OPTaHU3MOB
nro6oro Buza. [lonstre 60ppOBI 3a CYIIECTBOBAHUE TECHO CBA3aHO C €CTECTBEHHBIM
otbopom. Pesymbratom OOppOBI 3a CYIIECTBOBAHWE CIYKUT THOCIh HaWMEHEE
MPUCTIOCOOJICHHBIX K JaHHBIM YCJIOBHUSIM JKM3HU OCOOEH M BBDKHMBaHHE Ooiee
MPUCTIOCOOJICHHBIX.

-B-
Bakyoab - [OJOCTHM B LWUTOIUIa3ME€ >KUBOTHBIX W PACTUTEIBHBIX KIETOK,
OrpaHUYeHHble ~ MeMOpaHOM M 3alOJIHEHHbIE  KUAKOCThIO.  Paznuuaror

MUIIEBAPUTEIIbHBIE U COKpATUTENbHBIE (ITyILCUPYIOIINE) BAaKyOJIH, a TAK)Ke BaKyOJH,
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PEryIUPYIOIINE OCMOTHYECKOE IaBJIICHUE U CITy>KAIlle JUIsl BBIBEACHUS U3 OpraHu3Ma
IIPOAYKTOB pacraja.

BapuanuonHas kKpuBasi - TpaduyuecKkoe BbIPAKEHHE WU3MEHUYMBOCTU IpPHU3HAKA,
OTpaKaroUIEE pa3Max BapHallMy U YaCTOTY BCTPEYAEMOCTH OTEJIbHBIX BAPUAHT.

Bapuanuonnsiii psigx - psia MOAU(PUKALMOHHON HK3MEHYMBOCTH TMPHU3HAKA,
ClIaraloluics W3 OTACNIbHBIX 3HAYCHUH BUJAOW3MEHEHUM, pACIOJIOKEHHBIX B
HOpSAJIKE YBETUUCHUS WIM YMEHbIIEHUS KOJTUYECTBEHHOTO BhIPAXKEHUS MMPU3HAKA.

BepereHo nesieHMsI KJIETKM - axpoOMaTUHOBOE (MUTOTHYECKOE) BEPETEHO -
oOpa3oBaHMe, BO3HMKAIONIEE B JKUBOTHOW W PACTUTEIBHON KJIETKE TIpH €
MUTOTUYECKOM JIeJIeHUH (MUTO3€) W MNPUHUMAIOIIEE YYacTUE B PaACXOXKICHUU
XPOMOCOM.

BemecTBo KHUBOe - 1) COBOKYMHOCTb *KHBBIX OpPraHU3MOB OMOC(EpHI, YUCIEHHO
BBIPAKEHHAs B JJIEMEHTAPHOM XMMHYECKOM COCTaBe, Macce M JHepruu. TepMuH
BBeAE¢H B. . Bepnaackum. JKuBoe BemiecTBo cBsa3aHO ¢ Ouochepoit MmaTepuaibHO U
HHEPreTUYECKU MOCPEICTBOM OMOTEHHON MHUTpAIlMi aTOMOB B pe3yJIbTaTe JIbIXaHMS,
NUTaHUs, POCTa W Pa3MHOXKEHHUs opraHu3MoB. I[IpeacTaBieHo aBTOTPOPHBIMU
opraHu3MamMu  (3en€Hble  pacTeHUSs UM aBTOTPO(PHBIE  MUKPOOPTaHU3MBI),
rerepoTpodHbIMU  Oopranu3MaMu (0ecxXJIopoQMIbHBIE PACTEHHUS, BCE >KUBOTHBIC,
YeloBeK), MHUKCOTPO(QHBIMU OpraHM3MaMH, KOTOpbl€ IHUTAIOTCA TOTOBBIMU
OpPraHUYECKUMHU COECTUHEHUSIMH, XOTS U CIIOCOOHBI UX CHHTE3UPOBATH; 2) TEPMHMH,
npeaioxkeHHpld B 1950 - e m. coBerckum Ouonorom O. b. JlememmHckon s
0003HAUYECHUSA HEKJIETOUYHON CyOCTaHIMH, W3 KOTOPOW SIKOOBI TIOHBIHE MOTYT
dopMupoBaThCsS KIETKM >KMBOTHBIX, PACTEHHH M MHUKpPOOPraHu3MoB. B »3ToM
3HAYEHUH NOHATHE HE HAYyYHO, OHO BBITECHEHO OO0J€€ TOYHBIM TEPMHUHOM -
«JIOKJIETOYHBIE (HEKJIETOUYHBIE) (DOPMBI KUZHI.

BelecTBO MeKKJIETOYHOE - OecCTpyKTypHas amopdHas Macca, COCTOSIIas U3
TOHYANIIIMX HUTEBUIHBIX CTPYKTYD (pubdpuin).

B3pbiB NONYJSAUMOHHBIA - PE3KOE, MHOIOKPAaTHOE, OTHOCHUTEJIIBHO BHE3AITHOE
YBEIMYECHHUE YUCICHHOCTH 0CO0€i Kakoro - Jnbo BUJA, CBA3AHHOE C BBIKIIOUCHHUEM
OOBIYHBIX MEXaHU3MOB €€ PETYJIAIHH.

Bua - cCoOBOKYMHOCTH MOMYJIAIMM 0COOEIH:

- CTIOCOOHBIX K CKPENTUBAHUIO ¢ 00pa30BaHUEM TUIOJJOBUTOTO TIOTOMCTBA;

- HAaCEeJISAIONINX OTPe/IeIEHHBINA apea,

- obOnamarommx psjgoM o0mmx Mopdo - U (HH3UOIOTHYSCKUX IPU3HAKOB M THIIOB
B3aMMOOTHOIIICHUYN ¢ AaOMOTUYECKON U OMOTUYECKOU CpeIoi;

- OTHENEHHBIX OT JPYTUX TaKUX KE TPYyNI OcCOO0eH MPaKTUYECKH TOTHBIM
OTCYTCTBUEM T'MOPUJIHBIX (POpM.
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Bunosoe pa3zHooOpazme -  mHOrooOpaszue (4MCIIO) BHUIOB B OHOLIEHO3€E
OIPEIETIEHHON DKOCUCTEMBI.

BunooOpazoBanne - 00pa3oBaHKME HOBBIX BHUJIOB IO JACHCTBUEM €CTECTBEHHOTO
orbopa B Tporiecce HcTopudeckoro pazsutusa. OcHOBa BHA00Opa3oBaHUS -
HACJIEJCTBCHHAs! M3MEHUYMBOCTh OpraHu3mMoB. Beaymmii paktop BugooOpazoBaHus -
€CTeCTBEHHBIN 0TOOD.

Bupyc -  HeknerouHas Qopma JKM3HH, NPEICTaBIAIONIAs COO0OM KpaitHe
YIOPOUIEHHYIO MAPa3UTUUECKYIO CTPYKTYPY, CIIOCOOHYIO TIPOHUKATH B KUBYIO KIETKY
U pa3MHOXaThCsA BHYTpHU He€. Bupycsl coctoat u3 HykinenHoBoi kuciotsl (JJHK nam
PHK) u 6e1xoBOi 000JI0YKH.

BxitoueHue KJIETOYHOE - HEMOCTOSHHOE OOpa3oBaHHME B LUTOIUIA3ME KIIETKHU:
POIYKThl OOMEHA, 3allaCHbIC TUTATENbHbIC U SHEPIeTUYECKUE BELIECTBA U T. [I.

T

I'amera - 1OJNOBBIE, WM PENPOAYKTHUBHBIE, KJIETKU >XUBOTHBIX U PAaCTCHUU,
o0OecrieynBaIIMe TMpU CIUSAHUM pa3BUTHE HOBOM ocoOu ©  mepenady
HACJICICTBEHHBIX MPU3HAKOB OT poOAUTENeH TMOTOMKaM. ['aMeTbl 00JsanaoT
OJIMHOYHBIM  (TArIOWJAHBIM) HAOOpOoM XpomocoM. B  pesynbrare crausHus
PaA3HOIMOJIBIX TaMeT 00pa3yeTcs 3UroTa ¢ IUIIIONIHBIM HAOOPOM XPOMOCOM.

I'acrpyna -  ¢da3a 3apoapllIeBOro pa3BUTUS MHOTOKJIETOYHBIX >KUBOTHBIX,
cieayromas 3a oOnactynol. ['actpyna mpencraBiisieT co00il JIBYXCIOWHBINA MEIIOK,
MIOJIOCTh KOTOPOro (racTpouleib) COOOIIAETCSl C BHEIIHEH Cpelod IMOCPEICTBOM
otBepctus (6actomnopa).

I'en - sneMeHTapHas €JUHULA HACJIEACTBEHHOCTH, NMPEACTaBICHHAs OMOMOIUMEPOM
- orpe3koM modekyisl JJHK, conepxammm uHpOpMaLMio 0 IEPBUYHONU CTPYKTYpE
oJHOro Oenka, win MoJekysbl pudbocomHoi PHK, mnm Mosekyssl TpaHCHOPTHOM
PHK. Oaun reu orBeuaet

3a OJIMH IIpU3HAK.

I'eneTuka - HayKa O 3aKOHaX HACJIICACTBCHHOCTH M USMCHYUBOCTH OPraHU3MOB.

I'enHast MHKeHepHUs - TIPAKTUKA LEJICHAIPABICHHOIO U3MEHEHUs I€HETUYECKUX
IpOrpaMM TOJOBBIX KJIETOK C ILENbI0 MPUIAHUS HUCXOAHBIM (opMaM OpPTraHHU3MOB
HOBBIX CBOWCTB MWJIM CO3/IaHHA [NPUHLUANHAIBHO HOBBIX (OpPM OpraHU3MOB.
OCHOBHOI1 METOJl TEHHOW MHKEHEPUU COCTOUT B M3BJICUEHUHU W3 KJIETOK OpraHU3Ma
F€Ha WM TPYINIbl TE€HOB, COEAMHEHHWE HX C ONPEACIICHHBIMM MOJIEKYJIaMu
HYKJIEUMHOBBIX KHUCJIOT W BHEJIPEHHUE IMOJTYYEHHBIX TMOPUIHBIX MOJIEKYJ B KJIETKU
JIPYroro OpraHu3ma.
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I'enom - raruiOuJHbIA  XPOMOCOMHBIA ~ HAOOp; COBOKYIIHOCTb TI'€HOB,
JIOKQJIM30BAaHHBIX B OJMHOYHOM Ha0Ope XpOMOCOM JaHHOI'O OpraHusma. TepMHH
npeioxkeH B 1920 r. nemenkum ouosorom I'. Bunkiaepom.

I'eHOTMII - COBOKYMHOCThH BCEX I'€HOB, JIOKAJIM30BAHHBIX B XPOMOCOMAaxX JTAHHOTO
OpraHu3Ma; COBOKYITHOCTb BCEX HACIIEJICTBEHHBIX (haKTOpOB opraHuzma. TepMuH
npeaioxkeH narckuM ouosnorom B. HMorancenom B 1909 r. 'eHOTHI - HOCHTEINb
HACJIEJICTBEHHOW WH(OpMamuu, repeaaBacMoil OT IMOKOJIGHHS K TMokojieHuto. OH
npeAcTaBiaseT CcoOOW CUCTEMy, KOHTPOJHUPYIONIYI0 pa3BUTHE, CTPOCHUE W
YKU3HEJICSITEILHOCTh OpraHu3Ma, T. €. COBOKYIHOCTb BCEX IPHU3HAKOB OpraHv3Ma -
ero (eHoTHI.

I'ereporpodbl - oOpraHu3mMbl, UCMONB3YIOMIME i TUTAHUS UCKIIOUUTEIBHO WU
MPEUMYIIECTBEHHO OpPraHWYECKHE BEIEeCTBA, MPOU3BEAECHHBIC JPYTMMU BHIAMU
(aBTOTpOohamMu), W HECMOCOOHBIE CHHTE3MPOBATH BEIIECTBA CBOETO Tela U3
Heopranudeckux BemectB. K rereporpodaMm  OTHOCATCS BCE  YKUBOTHBIE,
napasuTapHble pacTeHUs, TpUObI U TTOAABJIAIOIIEE OOIBITUHCTBO MUKPOOPTaHU3MOB.

I'mOpua -  1OJOBOE TMOTOMCTBO OT CKpPEIIMBAHMS JIBYX T'€HOTUIIHYECKH
pa3IUYarouMXcsi ~ OpraHU3MOB. CkpelMBaemMble  OpPraHU3Mbl  HA3bIBAIOT
poauTenbCckuMu  dopmMaMu U obOo3HayaroT OykBoMl P ymarmHCkoro andasurta,
MaTepuHCKas (Gopma, WK KEHCKas 0co0b, - 3HAYKOM ¢, OTIIOBCKas (popma, WiH
MyKCKasg 0C00b, - 3HAYKOM (), CKPEIIMBAHUE - 3HAYKOM X, THOPHIHOE IIOTOMCTBO
MEepBOTO TIOKOJIGHUs - JlaTuHcKkoi OykBod F ¢ wmmgexkcom 1 — F(, BTOpOro
nmokoJjieHust - F,

I'makosm3 -  mpouecc pacilieryieHus: YrieBOoAOB (TJIFOKO3bI) B OTCYTCTBHE
KHCIIOpoAa Toa JeidcTBHEM (EPMEHTOB. OHEPTHs, OCBOOOXKIAIOMIAACS TIPH
TJIMKOJIM3€E, UCIIOJIb3YETCS B TIPOIeccax )KU3HEACITETbHOCTH OPraHu3Ma.

T'omo3urora - 3urora, UMeErOIIasl OJWHAKOBBIC AJJICNIM OMPEACIEHHOTO T'eHa: WIH
06a nmomuuaHtHble (AJI) wim o6a peueccuBHble (aa). ['omo3urorHas ocoOb B
MIOTOMCTBE HE Ja€T pacIIeTICHUS.

TI'omosnorus - CXOJICTBO OpraHOB, IIOCTPOCHHBIX MO OJIHOMY IUJIaHy U
Pa3BUBAIOIIUXCS U3 OJIMHAKOBBIX 3a4aTKOB y Pa3HbIX KUBOTHBIX U PACTEHUM; TaKWE
TOMOJIOTUYHBIE OPTaHbl MOTYT OBITh HEOJAMHAKOBBI TIO BHEITHEMY BUJY U BBITIOJIHSTH
pasznuyHbie GyHKIMU. [I[pruMep roMoIoTun OPraHoB y PacTeHU: BUTIOM3MEHEHHDIE B
CBS3M C BBIMIOJHEHWEM pa3HbIX QYHKIUNA JucTha. OnpeneneHue TOMOJIOTHH
npeioKuil anruickuil yuénsiii P. Oysn (1843).

:g:
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JapBunusm -  paspaboranHas Y. Jlapsunom (1859) teopus s3BorOLMH
OpraHUYeCcKOTr0 MHUpa Ha 3eMJieé MYyTeM ECTECTBEHHOTO MPOUCXOXKICHUS BUIOB Ha
OCHOBE M3MEHUYMBOCTH, HACJIEICTBEHHOCTH, OOPKLOBI 3a CyIlecTBOBaHUE U oTOOpa. Y.
JlapBUH WCXOJAWJI W3 CYIIECTBOBAHUS JIBYX OCHOBHBIX THIIOB W3MEHYMBOCTH;
OTpeIeIEHHOM, TPEACTABISAIONICH cO00M MPUCTOCOOUTENbHBIE PEAKIIUY OPTaHN3MOB
HAa BO3JeWcTBHE (PAKTOPOB BHEIIHEH Cpelnbl, W HEONpENeTIEHHONW, TaKKe
BO3HUKAIOWIEH MO  BJIMSHUEM BHEIIHUX (AKTOpOB, HO HE UMEIOIIEH
IPUCTIOCOOUTENIBHOTO XapakTepa. MaTepuanom 3BOJIOLUA MOXET CIY>KUTh TOJBKO
HeomnpenenéHHas (Hacle[ACTBEHHAs) W3MEHUYMBOCTh. OBOJIOLUUS HE CBOJMTCH,
OJIHAKO, TOJIbKO K BHE3AITHOMY BO3HMKHOBEHHUIO HOBBIX YJAYHBIX HACIIEJCTBEHHBIX
CBOWCTB. B3anmopencTBue OpPraHu3MOB C OKPYJKAIOLIEW CpeloW BBIPAXKAECTCA B
6oprOe 3a cymectBoBanue. CormacHo Y. [lapBuHy, 3TO siBIeHHE OOYCIOBJICHO
HEXBATKOM >XKM3HEHHBIX CPEACTB (IHUILIHU, CBETA, YOCKUI, TEPPUTOPUU U T. 1.) IS
BCEX Ha pOXIAIOUMXCA o0co0eil JgaHHOro BHAa. B TMpolecce OOpbOBl 3a
CYIIECTBOBAaHME Yy 0C00€il, OKa3aBIIMXCS HE MPUCHOCOOJECHHBIMU K JaHHBIM
YCJIOBUSIM CPE€JIbl, CHMXKAETCSl IUIOJOBUTOCTh, WM OHM TorubaroT. Yem Onmxe 1o
cBOel OMOJOTMM OpraHU3MBbl, KXUBYIIME HA OJHOM TEPPUTOPUHU, TEM OCTpee U
Jydiinas MeXAy HUIMU KOHKYPEHIIUS M TeM OOJIbIIee YUCIO UX THOHET; TOpa3/io yalie
BBDKMBAIOT OCOOHM, HCHOJIB3YIOIIME pa3Hyl0 [0 COCTaBy IMHILYy, O0Janarolue
pPa3NUYHBIMU CPEJICTBAMM 3alMTHl W T. M., UHBIMU CJIIOBAMH, MNPHUOOpPETAIONINE
pa3Hble cBoiicTBa. B pesynbTare B psAy MOKOJEHHM MPOUCXOAMUT PACXOXKIACHHE
MPU3HAKOB - JUBEPTEHIMs, YTO B KOHIIE KOHIIOB MPUBOJIUT K PaCIICTUICHUIO
MCXOJIHOTO BUJa HA Pa3HOBUIHOCTU, KOTOPHIE MOTYT CTaTh HOBBIMU BHJIaMH. TaK Kak
ruOHYT B O0pHOE 3a CYIIECTBOBAHHME W BBHDKHUBAIOT (IIPOXOAAT OTOOP) HE OTHIEIbHBIC
NPU3HAKKH, a HECYIMe ATHU MPHU3HAKK OCOOH, IBOJIIOIMOHUPOBATH MOXKET TOJBKO
nonyysinusa. HWaymiee noJ KOHTPOJEM €CTECTBEHHOTO oOTOOpa CKpelMBaHUe
MPUBOJANT HE TOJBKO K TIPEOOpa3OBaHUIO MyTaluid, HO H K IOCTEICHHOMY
paclpoOCTPaHEHUIO HOBBIX TMPHUCIOCOOJIEHUMI Ha BCe OCOOHM, COCTaBIISIIOIIUE
nomyJsiuuio. brarogaps HempepblBHOMY JIEHCTBHIO OTOOpa B IPOLIECCE SBOJIOLUU
HAKaIUIMBAIOTCS HOBBIC aJIalITUBHBIC M3MEHEHHUS TeX MPU3HAKOB, IO KOTOPBIM HAET
otOop. KoHkpeTHOe HampaBieHHE 3BOJIIOLMM OIPEAENIeTCs, ¢ OAHOW CTOPOHBI,
JICCTBUEM €CTeCTBEHHOTO O0TOOpa, a ¢ JApyrou - HAJIMYKUEM CHEKTpa
HEONpeeIEHHBIX HACIEJICTBEHHBIX YKJIOHEHHM VY COCTaBISIOIIMX MOIYJISIUIO
OpraHU3MOB, KOTOpble MOTYT TOABEPrHyThcs oTOOpY. Takum oOpaszom,
HACJICICTBEHHAs] M3MEHYMBOCTh - JTO JIMIIb MaTepuai s 3BOJoNuH. [ IaBHBIM
JBUKYIIUM (PAKTOPOM IBOJTIOIUH CIIYKUT €CTECTBEHHBIN OTOOP.

JlereHepauusi - TPUCIOCOOUTEIbHBIE M3MEHEHUS OPraHU3MOB, NPUOOpETaeMble
nyTEM MOHMXEHUs ypoBHs o01el opranu3aunu. A. H. CeBeproBbIM ObLIIN BBEJECHBI
noHATHs oO0mas ¥ 4YacTHas JjereHepanus. OOmeld nereHepanueii, win
mopdoduznonornueckum perpeccom, A. H. CeBepuoB Ha3plBal OJHO U3
HalpaBJIEHUI 3BOJIOLMOHHOIO MPOLECCa, XapaKTEPU3YIOLIEeCss PeLyKLIUEH OpraHOB
C aKTUBHBIMM (QYHKUMSIMH (OpraHbl JBM)KEHMs, OpraHbl 4YyBCTB, LIEHTpajbHas
HEpBHAsl CHCTEMa) M MPOTrPECCHUBHBIM PAa3BUTHEM NACCUBHBIX, HO BAXKHBIX JUIS
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BBDKMBAHUS )KMBOTHOI'O OPraHOB (I10J0Basi CUCTEMA U MACCUBHBIE CPEACTBA 3aLIUThI
- TIOKpOBBI, TOKPOBUTEJIbCTBEHHAsI OKpacka). [lo mpuHumnmy oOuieil nereHepanuu
IO pa3BUTHE OOOJIOYHMKOB, YCOHOTMX PAaKOB, JIEHTOUHbIX uepBel. [lpm yacTHOM
JEreHEepalMy y OPraHu3MOB B IIPOLECC € HUX JICKUT B OCHOBE pPOCTAa TKAHEN HU
IIPOLIECCOB MIOJIOBOI'O UCTOPUYECKOTO Pa3BUTHS PEAYLIUPYIOTCS OpraHbl, UMEBIINECS
y HpPEIKOB, HalpUMEP KOHEUHOCTH y OE3HOTMX SIIEpPHUL], PAKOBHUHA y T'OJOBOHOTHX
MOJUTIOCKOB. [IpnunHa penyKiuu opraHoB - OTCYTCTBUE YCIIOBUM, HEOOXOIMMBIX
IUI UX pa3BUTUA U QyHKIMOHUPOBAHMUSL.

Hde3okcupubo3a - 1pocTod yrieBoa (MOHOcaxapui), COJEpallluii Ha OJHY
TUAPOKCUIIBHYIO TPYIIy MEHbIle, yeM pubosa. [lezokcuprubo3a BXOIUT B COCTaB
yraeBogHodocdarHoro ckenera mosiekyn JJHK.

Je3okcupudoonykiaennoBas kuciaora (JAHK) - BeicokonmonumepHoe IpUPOIHOE
COCAMHEHNE, COAEp)Kalleecs B SAPAaX KIETOK JMXUBBIX OPraHU3MOB; HOCHUTEID
reHeTudyeckol  mHdopmanuu; oraenbHble  yyactku JIHK  cooTBercTByIOT
onpenenéHHbiM reHam. Monekyna JIHK coctouT u3 IByX NOJMHYKIEOTHIHBIX
LEIIeH, 3aKpYYEeHHBIX OJHA BOKPYI Jpyrom B cnupanb. lLlenmn nocTtpoeHbl u3
00JIBILIOTO YKCIIa MOHOMEPOB HYKJICOTUIOB, CIIEHU(UUHOCTh KOTOPBIX ONPEEIIIeTCs
OJIHUM U3 YETBIPEX a30TUCThIX OCHOBAHMMU (aJ€HUH, T'yaHUH, LIUTO3UH, TUMHH). JITHK
TOYHO BOCIIPOU3BOJUTCS MPHU JEJIEHUHU KIETOK, YTO 00ECIIEUMBAET B Psly MOKOJIEHUH
KJIETOK M OpPraHMW3MOB Ie€peaayy HACJCACTBEHHBIX NPU3HAKOB U ClEeUU(UYECKUX
dbopm oOMeHa BEIIEeCTB.

JlesileHHe KJIETOYHOE - CII0COO Pa3MHOXKECHHS KJICTKH, MyTEM pa3JIelICHUS KICTKU
HajgBoe. KierouHoe [neneHHEe pPa3MHOKEHHS Yy MHOTOKJIETOYHBIX OPraHU3MOB.
Paznugaror:

- HEIPsIMOE KJIETOYHOE JICJICHUE - MUTO3;

- IPSIMOE KJIETOYHOE JICJIEHUE - aMHUTO3;

- PEIYKIIMOHHOE KJIETOYHOE JIeJICHUE - MEHO3.

Jenarypanusi 0eJKOB - XapaKTepHOe AJid OEJIKOBBIX BEIIECTB M3MEHEHUE HX
CTPOCHHUS W ECTECTBEHHBIX CBOWCTB MPU H3MEHEHUH (PU3NYECKUX U XHUMHYECKHUX
YCJIOBHUM CpelIbl: IPU MOBBIIEHUU TEMIIEPATYPbl, U3MEHEHUU KUCIOTHOCTH PacTBOpA
u 1ap. OOpaTHBIN Tpoliecc HA3bIBAETCS PEHATYpAlUCH. IEHATYpaIys MPOSBISICTCS B
MOHIKEHUH  PAaCTBOPUMOCTH  O€NKOB, HW3MEHEHUU UX DJIIEKTPOXUMHUYECKUX,
XUMHUYECKUX ¥ OMOJIOTHYECKUX CBOMCTB ((PepMEHTATUBHBIX, aHTUTCHHBIX H JIP.).

JluBepreHuusi - pacxoKJACHUE IPU3HAKOB B Mpeaesiax IONyJISUWA WIM BHJIA,
BO3HHUKAIOIEE IOJ JACHCTBHEM €CTECTBEHHOTO oTOopa. [loHsATHEe «aMBEpreHIHs
BeIIBUHYTO Y. J[apBUHOM [71s1 OOBSCHEHUS BO3HUKHOBEHHS MHOTO00Opa3usi COPTOB
KyJbTYPHBIX PACTEHHM, MOPOJ TOMAIIHUX MXUBOTHBIX M OWMOJIOTMYECKUX BHJIOB B

MIPUPOJIE.
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Jlurn0puaHoe CKpeliMBaHMe - CKpellMBaHHE (QOpM, OTIMYAKOLIUXCS APYT OT
Jpyra o AByM HapaM ajlbTe€pHATUBHBIX IPU3HAKOB.

JAHK - pexyniaukanms - camoyasoeHue mousekyibl JJHK wam (y HekoTopbix
BupycoB) PHK, npu xoTopom nBoliHas crivpanb MOJEKYJbl CHavajla pa3ieisaeTcs Ha
JIBE€ TIOJIMHYKJICOTHIHbIC IIEMHU, a 3aTeM Ha KaXKJI0M u3 o0pa30oBaBIIMXCS LENed U3
CBOOOJHBIX HYKJICOTHJIOB HHTEpP(}A3HOTO sAlpa B COOTBETCTBUH C IIPABUIOM
KOMIUJIEMEHTAPHOCTH  a30TUCTBIX OCHOBAaHUM  JIOCTPAUBAIOTCS  JIOIOJHSIOLINE
nouepHue nenu. Kaxnas BHOBb oOpa3oBaBmiasics Monekyna JIHK cocrout u3 oaHoit
MAaTEpPUHCKON MOJMHYKICOTHAHON HUTH W KOMIUIEMEHTAPHOM €M JOYEpHEN HUTH.
[Ipouecc AHK - peaynnukanuu JIeKUT B OCHOBE aBTOAYIUIMKALIUUA XPOMOCOM.

JIOMMHAHTHOCTL - Tpeobnananue 3¢dexra ASUCTBUS ONPENeIEHHOro ajuless
(reHa) B TpoLleCCe peaNu3aldyd TeHOTWIa B (eHoTur. BripakaeTcs B TOM, 4YTO
JOMUHAHTHBIA ayiens Oojiee WM MEHEE TMOAABIAET JEHUCTBUE JPYroro
(peueccuBHOro) asmiens. B pe3ynprare y MOTOMCTBA pa3BUBACTCS IPU3HAK,
KOHTPOJIUPYEMBIil TOMHUHAHTHBIM aJljIeNIeM.

JIOMUHAHTHBII NpU3HAK -  [Opeolnafaroluii TPHU3HAK, TPOSBISIONIANACS B
MOTOMCTBE Y T'€TEpO3UTOTHBIX 0COOEH.

JlpyonuTtek - TPEACTaBUTENh IOJCEMEHCTBA BBIMEPIIUX YETOBEKOOOPA3HBIX
00e3bsH.

Kocthble ocTaTku apuonutekoB HaijeHbl B 3anagHoi EBpomne, FOxHol A3uu u
Bocrounoii Adpuke B crmosx apeBHocThio 12 - 40 muH ner. Jlpuonureku
paccMaTpUBaIOTCS Kak o0O0Iasi MCXOJHasl MpeaKoBasi rpynmna s COBPEMEHHBIX
4YeJI0BEKOOOPa3HbIX 00€3bsH U YETOBEKA.

JlpoOsiieHue - TpolecC JENIeHUS 3UTOThl MM HEOIJIOJOTBOPEHHOro sifia Ha
0J1acTOMEPBHI.

-E-

EctecTBenHblii 0T0Op -  mpouecc AudQepeHInpoBaHHOrO (HecIy4aiHoro,

M30MpaTEeNbHOT0) BEDKUBAHUSA U BOCIPOU3BEACHUS OPraHU3MOB B XOJI€ DBOJIOIIHH.
OcHOBHO# ABMXKYIITUHN (HAaKTOP IBOJIOIUHU KUBBIX OPTaHU3MOB. ECcTecTBEHHBIN 0TOOD
- orbop Hambojee TMPHUCIOCOONCHHBIX o0co0el. BbDKHBIIHE, MpOIICAIINe
€CTECTBEHHBIII OTOOp 0COo0M, pa3MHOXasICh, TMEpPeAaroT MOTOMCTBY  CBOHU
HaCJIEJICTBEHHbIE 0COOCHHOCTH (CBOU F'€HOTHIIBI), YTO U 0OECIIEUHUBAET BO3MOKHOCTh
MPUCTIOCOOUTEHHOTO PA3BUTHS CIISAYIONMIETO MOKOJIEHUS: €CTECTBEHHBIA OTOOD MAET
mo (eHoTunaM, HO OTOHMPAIOTCS TEHOTWUIBI. biiaromaps €cTeCTBEHHOMY OTOOpY
aobas  momynsuuss  o0JajaeT M3BECTHBIM — YPOBHE:  MPHUCIOCOOJIEHHOCTH K
OKpY>Kalolllel cpesie, YTO MO3BOJSET OpraHUu3Ma, COCTAIUISIIOUIMM 3TY MOMYJISALHUIO,
BbIICpXKUBATh OOpbOy 3a CylIeCTBOBaHUE. BBIIENSAIOT HECKOJIbKO  (GopMm

81



€CTECTBEHHOI0 OTOOpa: JBWXKYLIUH, CTAaOUIM3UPYIOUIUN, IU3PYNTUBHBIA W JIp.
JBIKYIIUA €CTECTBEHHBIM OTOOp HAIpaBJEH HA COXPAaHEHUE MyTalui, U3MEHSIOIIUX
CPEIHIOI0 BeNMUYUHY Mpu3Haka. CTaOMIM3UPYIOIIMI €CTECTBEHHBI 0TOOP HalpaBIlieH
Ha COXpPAaHEHHE MyTallUi, BEIyIIMX K MEHbBIIEH M3MEHUMBOCTH CpPEIHEH BEIUYUHBI
npu3Haka. HaOmronmaercs cpeau OpraHu3MOB JAaHHOW TPYIIBI IPU MOCTOSHHBIX
YCJIOBHUSIX CyLIECTBOBaHUsA. B 3TOM ciiyyae BCE BHOBb BO3HHUKAIOLIME MYTAIUU
OKa3bIBAIOTCS BPEIHBIMHU, T. K. HAPYIIAIOT MPHUCHOCOOJIEHHOCTh K OKpY>KaloIen
Cpele, CIOXKHUBIIYIOCS B XOAE NPEALIECTBOBABIICH JBOJIIOUUHA TPYNIbI, HOBBIC
OPUCIOCOOJICHUsT HE  Pa3BUBAIOTCS, a  COXpaHsAeTCAd  yXKe  JIOCTUTHYyTas
PUCTIOCOOUTENbHAsT HOpMa. J(M3pYyNTUBHBINA €CTECTBEHHBIN OTOOp - COXpaHEHHUE
HanOoJiee YKIOHUBIIMXCS OT CpelHENW HOPMBI YacTeil MOMYJISILUU B CBSA3M C OYEHb
PE3KUMHU U3MEHEHHUSMHU CPeJibl OOUTAHUS.

_3__

3akoH eauHOOOpa3usi rUOPUIOB MEPBOr0 IMOKOJIEHHUSI - TEPBOE IOKOJICHUE
rUOpUIOB, B CHIIy NPOSIBJICHUS y HUX JIMIIb JOMUHAHTHBIX MPHU3HAKOB, BCEraa
eauHO00pa3Ho.

3akonbl Menaens - otkpeiTeie [. Mengenem (1866) 3aKOHOMEPHOCTH,
OOHApY>XUBIIIME JUCKPETHYIO, KOPIYCKYJSPHYIO TPHUPOJY HACIEICTBEHHOCTH.
[lepBbrit 3akoH MeHaenss - 3aKOH €IMHOO0Opa3usi THOPUIOB MEPBOTO TOKOJICHUS,
BTOpPOW 3akOH MeHJenss - 3aKOH pacHICTUICHHUs] THOPUIIOB BTOPOTO TOKOJICHHUS,
TpeTHii 3akoH MeHens - 3aKOH He3aBUCUMOT0 KOMOMHHUPOBAHUS TIPU3HAKOB.

3aKO0H He3aBHCHMMOI0 KOMOMHHMPOBAHMS NMPHU3HAKOB - T€HbI OJHOM aJUIEIbHOU
Mapbl paCOpedcssiioTCd B MEMO03€ HE3aBUCMMO OT TE€HOB JAPYruX Nap u
KOMOMHUPYIOTCA B Ipolecce oOpa3oBaHUS TaMmeT Ccly4ailHO, 4YTO BEIET K
pa3zHOO0pa3ui0 BAPUAHTOB UX COCTUHECHUIA.

3akoH (MpaBWJI0) pacuienyieHusi THOPUA0B BTOPOro MOKOJEHHUS - BO BTOPOM
MOKOJICHUH THUOPUJIOB COOTHOIICHHE OCO0E ¢ JOMHUHAHTHBIMUM PELECCUBHBIMU
NpU3HAKAMH CTATUCTUYECKH paBHO 3: 1.

3akoH uncToThl ramet I'. MeHaeass - OHOJIOTMYSCKHUI 3aKOH, COTJIaCHO KOTOPOMY
rameTa JUIUIOUTHOTOTHOpUIa MOXKET HECTH JIUIIh OAMH W3 JABYX aJlJieied JaHHOTO
r€Ha, NPUBHECEHHBIX MPU OIUIOJOTBOPEHUU pa3HbIMU poauTessiMu. CoriacHo
3aKOHY YHCTOTHI TaMET TaMeTa HE MOXKET ObITh TMOPUIHOM, MOCKOJIbKY OHA HECET
ammens OJJHOI'O u3 ponuteneld B 4MCTOM BHJE, B KOTOPOM OH OBLI HMPUBHECEH
raMeToi 3TOro POJIUTENs B THOPUIHYIO 3UTOTY.

3anmoBeAHHUK - 0c000 OXpaHsiemas TEpPPUTOpUs, MOJHOCTbIO HCKIIOUEHHAS W3
000 XO3SICTBEHHON AEATENbHOCTH B LEISAX COXPAaHEHUS B HETPOHYTOM BUJE
OPUPOAHBIX KOMILJIEKCOB (3TAJIOHOB MPUPObI), OXPAHbl BUAOB KUBOTO U CIIEKEHUS
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3a NOPUPOJHBIMU TMpolieccamMu. B  3amoBegHUKaxX €CTECTBEHHbIC JaHIA(THI
COXPAHSIOTCS B HCHAPYIIEHHOM COCTOSIHUH.

3apoaplieBblii  MEIIOK - JKEHCKH TamMeToQUT; TMO0JOBOE IOKOJIEHUE
IOKPBITOCEMEHHBIX pacTeHuil. [locie ABOMHOIO OIIOIOTBOPEHUS M3 3aPOBIIIEBOrO
MENIKa Pa3BUBAECTCS 3apOABIII U SHIOCIIEPM.

3urora - xieTka, oOpasyromascs B pe3yibTaTe CIUSHUS ramMeT. TepMUH BBEIEH
HeMelkuM OotanukoM D. CtpacOyprepom. 3urora MMeeT AUIUIOWTHBIN (JIBOHHOM)
HAOOp XPOMOCOM.

M-

Nnuoanantanmusi -  4YacTHBIE MPHUCIIOCOOUTENbHBIE H3MEHEHHS, TIOJE3HbIE B
onpenenéHHol cpene OOWTaHMs, BO3HHMKAIOIIME O€3 M3MEHEHHs OOIIEro ypOBHS
opraam3aruu. OOBIYHO HAMOAAANTAUS BEAET K PACHIMPEHHUIO0 apeaja TPYIIIbI
OpPraHU3MOB M Pa3JielIeHUI0 €€ Ha OOJbIIOE YUCIIO POACTBEHHBIX CHCTEMaTHYECKUX
enuHUIl. Tak, KUIIEYHOMOJOCTHBIE - THUAPOWAHBIE, CIU(OUIHBIC, KOPAIOBBIC
HOJIMIIBI, TPEOHEBUKU - IIMPOKO PACIpPOCTPAHEHBI M, HECMOTpPsSI HA MHOTrooOpasue
pa3smMepoB U GOpPM U pazHOOOpA3HBIE YCIOBUS CYLIECTBOBAHHS, COXPAaHMIN OOIIUii
THUI OpraHU3alluHU IBYXCIOWHBIX )KUBOTHBIX. TepmuH BBea€H A. H. CeBepLioBbIM.

N3men4yuBoCcTh - 0O0IEE CBOMCTBO OPraHU3MOB MPUOOpPETATh HOBBIC MPU3HAKHU -
pasznuyus MeXy 0coOSIMH B TIpejieax BHA.

N3menuynBOCTH MOAM(PUKALNMOHHAS -  W3MEHUYMBOCTbH, BBIPAKAKOMIAACS B
U3MEHEeHHUSIX (eHoTuna (MMPU3HAKOB U CBOMCTB 0C00€H) mon BIHMsIHUEM (PaKTOPOB
BHEIIHEH cpenpl (IATaHWE, TEMIepaTrypa, CBET, BIAXHOCTb WU T. 1.). Takue
HEHACJIEeJICTBEHHbIE NpHU3HAKU (MOoAM(UKALMK) B HUX KOHKPETHOM IHPOSBICHUU Y
KOKJI0M 0coO0M HEe MepeiaroTcsi IO HaCIeACTBY, OHU pa3BHBAIOTCA Yy ocoOei
NOCJIEAYIOIIMX MMOKOJIEHUH JIMIIb PU HAIMYHUM YCIIOBUM, B KOTOpbIXx OHM BO3HMKIN.
Hanpumep, okpacka MHOIMX HAaCEKOMBIX IIPU HHU3KOW TEMIIEpaType TEMHEET, IIPU
BBICOKOM - CBETJICET; OJHAKO HMX MOTOMCTBO OYIET OKpAallleHO HE3aBHUCHUMO OT
OKpPacCKM pOIUTEIEH B COOTBETCTBUM C TEMIIEPATypOH, IIPU KOTOPOU OHO Camo
Pa3BUBAJIOCK.

N3mMeH4YUBOCTH HAC/EICTBEHHAs] - OOYCJIOBJICHa BOSHUKHOBEHHUEM PAa3HBIX THIIOB
MyTaIil ¥ UX KOMOMHAIIMK B TIOCIEAYIONINX CKPEIUBaHUIX. B ka0l 10cTaToqHO
JUINTEJIBHO CYIIECTBYIOIIEH COBOKYIMHOCTH OCOOEH CHOHTAaHHO M HE HAaIpPaBJIEHHO
BO3HUKAIOT pa3jinyHble MyTallid, KOTOPbIE€ B JaJIbHEHIIEM KOMOMHUPYIOTCA OoJiee
WIM MEHEE CIIydahHO C pa3sHbIMM YK€ MMCEIOIIMMHUCA B COBOKYIHOCTH
HACJICICTBEHHBIMU CBOMCTBaMH.
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M3onssumsa - pazoOuierne ocobei WM uX TPy Apyr oT Apyra. M3omsius BHYTpH
BUJIA CIIYXKUT OJIHUM U3 BaXXHEHIINX (DaKTOPOB IBOJIFOLUH.

NuOpuamer - cKpelluBaHHE OJM3KOPOACTBEHHBIX OCO0EH pacTeHuil WiIu
KUBOTHBIX C OOBIYHO HACTYMAOIIUM IOCJIE 3TOTO CHMXKEHHEM >KU3HECIIOCOOHOCTH
IOTOMCTBA.

NuauBuayajbHblii ecTECTBEHHbIH 0TOOP - €CTECTBEHHBIN O0TOOp, HaNpaBIECHHBIHI
Ha yCTpaHEHUE HEMPUCTIOCOOICHHBIX 0CO0EH OT yuacTus B pa3MHOKEHUU.

HuTtepdasza - CTaausl OJKU3HEHHOIO0 [UKJIA KIETKA MEXAYy JIBYyMs
MMOCJIEJ0OBATCIILHBIMA MUTOTHUECKUMU JICJICHUSIMHU.

HckyccTBeHHBIH 0TOOP - CO3HATENBHBIM WM OECCO3HATENBHBIA OTOOP 0cobeit
(KUBOTHBIX U PACTEHUN KaKOW-TMOO MOPOJBI WM COPTA) C HYKHBIMH YEJIOBEKY
XO3MCTBEHHBIMU IPU3HAKAMU IS IIOCJIEAYIOLIEr0 pasBencHus. TepMUH BBEN B
1859 r. U. [JapBuH.

K-

Kapuomiazma - OgHOpOAHOE BEIICCTBO, 3aIOJHSIONIEE MPOCTPAHCTBO MEKITY
CTPYKTypaMHu KJIETOYHOro sjapa. Kapuoriasma oOTAelIeHa OT OKpYKamImeh e
IIATOIIA3MBI SIICPHONU 000JIOUKOM.

Kapuorunm - XpoMoCOMHBIM Ha0Op, COBOKYIHOCTH IPHU3HAKOB XPOMOCOM (HX
YUCJI0, pa3Mepbl, popMa U JAeTaAIM MUKPOCKOIMUYECKOTO CTPOEHHUS) B KIIETKaxX Teja
opraHu3Ma

TOro WM MHOTO BHAA. IloHsATHE BBEeAEHO COBETCKHMM reHETHKOM I'. A. JIeBUTCKUM
(1924). Kapuotunn - oOJIHa W3 BaXXHEUIIHUX TC€HETUYECKUX XapaKTEPUCTHK BHJA,
IIOCKOJIBKY KaXJIbli BHUJ MMEET CBOW KAPHUOTHIL, OTIMYAIOLIAWCA OT KapuOTHUIIA
OJIN3KUX BHUOB.

KBapTupanTcTBO - COBMECTHOE CYIISCTBOBAHHWE J>XMBOTHBIX pPa3HbIX BHUJOB,
OCHOBAHHOE Ha NMPOCTPAHCTBCHHBIX, & HE Ha MHIIEBBIX CBA3siX. Hanmpumep, B HOpax
TPBI3YHOB, B THE37aX MTHUI, MypaBeHHUKAX M YIbAX M4YEI, KPOME OCHOBHBIX
KUTENeH, 00MTaeT MHOTIa OOJIBIIIOE YUCIIO KBAPTHUPAHTOB.

Knerka - »jeMeHTapHas >KMBas CHCTEMa, CIIOCOOHas K CaMOCTOSITEILHOMY
CYLIECTBOBAHUIO, CAaMOBOCHPOMU3BEACHHUI0O M PAa3BUTHIO; OCHOBA CTPOCHUS U
YKA3HEICSITEIbHOCTH BCEX )KMBOTHBIX M PACTEHUN. B KaXXJI0M KIIETKE pa3/InvaroT JBE
OCHOBHBIE 4YaCTH: SIAPO W LUTOILIa3My, B KOTOPOM HaXOISITCA OPTraHOUAbI W
BKJIFOUCHUSI.
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Kaerouynast 000/104ka - y NPOKAPHUOT M PACTEHUM MOJHUCAXAPUIHBIN CIOU MOBEPX
IUIA3MAaTUYECKOM  KIIETOYHOW MeMOpaHbl, OXBaThIBAIOIIMKA BCIO KIETKY H
BMeIaronui eé mporormiact. Kierounas 06o04ka mpuaaéT KIETKEe OnpeeEHHYIO
(GopMy U peryupyeT BOJHbII OOMEH.

Knerounasi Teopusi -  OWOJOTMYECKas TEOpHsA, yTBEpXkIaromias OOIHOCTh
MPOUCXOKICHUSI M €IUHCTBO NPUHIMIIOB CTPOCHUSI W PA3BUTHUSL OPraHU3MOB.
CornacHo KJIE€TOYHOW TEOPUM OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM OpraHu3Ma
sBisieTcs kietka. Kierounast reopus BnepBbie Obuia chopmynupoBana T. [lIBanHOM
B XIX B.

KueTouHblili eHTP (MUTOTUYECKUM IIEHTP) - IMOCTOSIHHASI CTPYKTypa MOYTH BCEX
KUBOTHBIX M HEKOTOPBIX PACTUTENBHBIX KIIETOK, ONpPENENSeT MOJIIOCA ACIISIIIEeHCs
KJeTKH. KileTouHbli HEHTp OOBIYHO COCTOMT M3 JABYX LEHTPUOJEH - IUIOTHBIX
rpanyJ pasmepom 0,2 - 0,8 MKM, paCIIOJIOKEHHBIX IO IPSAMBIM YIJIOM APYT K IPYTY.
[Ipu oOpa3oBaHMM MHUTOTHMYECKOTO amnmapara LEHTPUOIH PACXOIATCi K TMOJI0CcaM
KJIETKH, OTpEeNeNsass OPUEHTUPOBKY BEPETEHA JCIICHUS KIETKHU. [loaTOMy npaBuibHEE
KJICTOYHBIM ILEHTP Ha3blBaTb MHUTOTUYECKHUM LEHTPOM, OTpaxkask ITUM €ro
(YHKIIMOHAIbHOE 3HAYEHHUE.

Komon -  jJuckpeTHas eQuHUIIA TEHETUYECKOro KOJAa, cocTosmas M3 TpEX
nocJyen0BaTeNbHbIX HyKIeoTu0B, B Mojekylsie JJHK nnu PHK. U3 64 xoxgonos 61
KOJIUPYET ONpEACIEHHbIE AMUHOKHUCIOTBI, a TPU CTON - KOJOHA OINPEIEISIOT
OKOHYaHWE CUHTE3a MOJIUNEITUIHON LIETIH.

[locnenoBaTenbHOCTh  KOJIOHOB B TE€HE  ONPENENAEeT  MOCIEI0BATEIbHOCTD
AMUHOKUCJIOT B MOJIUMIENTUAHON 1Ienu OeKa, KOJIUPYEMOTO 3TUM I'€HOM.

KomMeHncaau3M (coTpane3HHMUeCcTBO, HAXJICOHUYECTBO) - THUM B3aUMOOTHOIICHUMN
YKUBOTHBIX Pa3HBIX BUOB, XapaKTEPU3YIOIIUNCS TEM, YTO OJUH M3 HUX (KOMMEHCa)
MMOCTOSTHHO MJIM BPEMEHHO KUBET 3a CUET APYroro, He MPUUYUHSS €My Bpeja.

KOHBepFeHIII/Iﬂ - mponecc  IOABJICHHA  CXOJHBIX  YCPT  aAHATOMO -
MOp(i)OJIOFI/I"IGCKOFO CTpOCHU:, (I)I/ISI/IOJIOFI/IIIGCKI/IX N IIOBCACHYCCKHUX pCaKHI/Iﬁ y
,Z[aﬂéKI/IX B CUCTCMAaTHYCCKOM IIJIaHC, HO 06I/IT3.IOHII/IX B CXOJHBIX YCJIIOBHAX

CpCAbl TAKCOHOB.

KoHcymeHTBI - Opranusmbl, NMOTPeOIIAIONINE TOTOBbIE OPraHUYECKUE BELIECTBA,
CO3/1aBaeMbl€ MPOJYLIEHTaMHU, HO B X0J/i€ MOTPeOIeHHs] HE JOBOJSIINE Pa3sIoKEHUE
OpraHUYECKUX BEIIECTB 1O MPOCTHIX MUHEPAIbHBIX COCTABISAIOIINX KOHCYMEHTaM
OTHOCATCS BC€ IKMBOTHBIE, YacTb MHKPOOPraHHU3MOB, NApPa3UTUUYECKUE H
HAaCEKOMOSIIHbIE  pacTeHHs. B 3KocHcTeMax  KOHCYMEHTBl ~ WIparOT  poJib
YOPABJISIIONIET0 3BeHa. Pa3nuuairoT KOHCYMEHTHI MEpBOro, BTOPOTO M JIPYTUX
HOPSJIKOB.
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Konboramusi XxpoMocoM - COMMKEHHE TOMOJIOTHYHBIX XPOMOCOM TIPU MEHo03e,
BCIICZICTBHE YETO MEKy HUMHU BO3MOKEH B3aUMHBIN OOMEH OTJEIhHBIMH YUaCTKAMHU
(KpOCCUHTOBED).

KpomaHboHIBI - TMpeaCcTaBUTENM OJHOW U3 TPYIIN MCKOMAEMbIX MEPBBIX JIIOACH
COBPEMEHHOIO BHJA, JKUBIIUX B KOHIE KAMEHHOIO BEKa IO Bced 3emie.
KpOMaHBOHI[BI MMEIH BBICOKHH POCT, 00BEM MO3roBOil KOpoOkH mo 1600 cm’
IIMPOKOE U KOPOTKOE JIuLO. VIcKkomaeMble OCTaTKM KPOMaHbOHLIEB HANJEHBI B TPOTE
Kpo - Manbon (®pannus). ConuanbHOM OpraHu3amnueil KpOMaHBOHIIEB OBLIO
POIOBOE OOIIIECTBO.

KpoccunroBep - o0OMEH paBHBIMH y4acTKaMU T'OMOJIOTUYHBIX KOHBIOTHUPYIOLIUX
XpoMocoM, mpoucxofsmuii B mpodasze mnepBoro meiioza W TPHUBOIANIMN K
IepepacIpeeeHUI0 B HUX T€HOB. BHeEIIHee POsIBIEHHE KPOCCUHIOBEPA - XHA3MBI
(X - 00pa3HOE pacHoI0KEHHE XPOMOCOM).

Kpyrosopor BemecTB - MHOTOKPAaTHO MOBTOPSIIOIIMIICS MPOLIECC COBMECTHOIO,
B3aMMOCBSI3AHHOT'O TMPEBPAIICHUS U MEepeMENIeHUs] BEUIECTB B MPUPOJE, UMEIOIIUN
0oJiee NI MEHEe HUKINYHBIN XapakTep.

JI-

Jlamapku3m - TIepBO€ IIEJIOCTHOE y4Y€HHE OO SBOJIONMOHHOM PAa3BUTHH KHUBOM
IPUPOBI, OCHOBHBIE Hien KoToporo Obutn u3noxkensl XK. - b. Jlamapkom. B ocHoBe
YYEHHUs] JISKUT IMPEACTABICHUE O TIpajalud -  BHYTPEHHEM CTPEMIIEHUH K
COBEPIICHCTBOBaHUIO, NPHUCYIIEM BCEMY XKUBOMY; JE€UCTBHEM 3Toro (Qakropa
ABOJIIOLUH OTPENEISIETCS PA3BUTHE KUBOW MPUPOJIBI, TIOCTENEHHOE, HO HEYKIIOHHOE
MOBBIIICHUE OPTraHU3aldM JKUBBIX CYIIECTB -  OT MPOCTEUIINX JI0 CaMbIX
COBEpILICHHBIX. Pe3ynbTaT rpajgaiuu - OJHOBPEMEHHOE CYIIECTBOBAHUE B MPUPOJE
OpraHu3MOB Pa3HON CTEMEHU CIOXXHOCTH, KaK Obl 00pa3ylolUX HEePapXUYECKYIO
JecTHUlly cymiecTB. Jpyroit dakrtop sBomtonuu, no Jlamapky, - TOCTOSHHOE
BJIMSHUE BHEIIHEW Cpeabl, MPUBOJAIIECE K HAPYUIEHUIO NMPAaBWIBHOW Tpajallid U
oOycrnoBnuBaroniee  (GpopMuUpoBaHME BCEro0  MHOroo0Opasus  IPHUCIOCOOJICHUIA
OpraHU3MOB K OKpYyXaroluM yciaoBusiM. CKOJIbKO— HUOYIb 3HaYUTEbHAs ITepeMeHa
BO BHENIHUX YCJIOBHUSX MPHUBOAUT K W3MEHEHUIO TMOTPEOHOCTEH >KMBOTHBIX,
oOWTAIOMUX B JAaHHOW MECTHOCTH; W3MCHEHHE IOTpeOHOCTeH BIeY€T 3a coOoit
U3MCHECHHE TPUBBIYCK, HAMPABICHHBIX HA YJIOBICTBOPEHHUE OSTUX MOTPEOHOCTEH;
U3MEHEHUE IPUBBIYEK BEIET K YCHUIICHHOMY HCIIOJIb30BAHUIO OJHUX OPraHOB U
HEHUCIOJIB30BaHUIO0 Apyrux. Yame GyHKIMOHUPYIONIME OpPTraHbl YCHINBAIOTCS H
pa3BUBAIOTCS, a HE MHCHOJB3YyIoIKecs: oOciabeBalOT W ucye3aloT. Bo3HuKIIWe
(GYHKIIMOHATBHO — MOP(MOJOTHYECKHE W3MEHEHUs TMEepeNaloTcs IO HaCJEICTBY
MIOTOMCTBY, YCUJIMBASICh U3 MMOKOJICHUS B ITIOKOJICHUE.
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Takum 00pazom, o Jlamapky, Beayliyt0 poJib B 3BOJIOIMOHHBIX MPEeoOpa3oBaHUSAX

OpraHM3MOB HUrpaeT QYHKIUSI: H3MEHEHHEe (OpMBI -  CIEACTBHE HW3MEHEHUs
GyHKUHUU.
JleiikomiacTbl - OKpYIJIbIE WJIM BBITAHYTbIE B JIJMHY OECI[BETHBIE IIACTHABI B

KJIETKaX OOJIBIIMHCTBA BBICHINX U paAga HU3IMUX paCTCHHﬁ. B neiikonnacrax u3
IMPOCTHIX OPraHUYCCKUX COGI[I/IHGHI/Iﬁ CUHTC3UPYIOTCA OoJice CI0KHBIC BCIICCTBa -
Kpaxmall, ) XUPbI U 6CHKI/I, HaKaIlJINBAaCMbIC B TKaHAX KHY6H€ﬁ, KOpHeﬁ, KOPHCBUII U B
OHIOCIICPME

CCMH.

JIu3ocomMbl -  KIETOUHBIE CTPYKTYpPHI, coJep)Kalue (EpPMEHTbI, CIIOCOOHBIE
paclmieriATh (JIM3UpoBaTh) O€JIKH, HYKJIEHMHOBBIE KHCIOTBI W IOJIACAXapHJbl.
JIn3ocoMbl ~ y4acTBYIOT BO  BHYTPHUKJIETOYHOM  [E€PEBAPUBAHUM  BEIIECTB,
MOCTYTAIOIIMX B KJIETKY ITyTEM (paroluTo3a U MMHOUUTO3A.

Jlunuael - HepacTBOpPUMBIE B BOJE OPraHUYECKHE >KHPONOJOOHBIE BEIIECTBA.
Jlunuasl conepkarcd BO BCEX JKUBBIX KI€TKaxX. MOJEKysnbl MPOCTBIX JUIUIOB
COCTOSIT U3 CIHUPTA M KUPHBIX KUCIOT. MOJIEKYJIbI CIOKHBIX JIUIUJOB COCTOST U3
CIUPTA, BBICOKOMOJIEKYJIIPHBIX KUPHBIX KUCTOT U Jp. JIunust:

- 00pa3yIOT PHEPreTUUECKUIN pe3ePB OPraHU3Ma;

- YYaCTBYIOT B IIEPEIau€ HEPBHOTO UMITYJIbCA;

- YYaCTBYIOT B CO3JaHUHU BOJOOTTAJIKHUBAOIINX U TEPMOU3OJISILIUOHHBIX [IOKPOBOB U

Ap.

Jlutocepa - TBEpHAs KameHHCTas 0007104YKa 3eMITH, BKIIOYAIOMIAst 3€MHYIO KOpPY H
BEPXHIOK0 YaCTh NOACTWIAKOLIEH €€ BEpXHENU MaHTUN 3E€MJIH, PACIIOI0KEHHYIO BBIIIIE
acteHocdepsl. MormHocTh TuTOCdepsl coctaBisaeT oT 50 1o 200 kM. BepxHsis gyactb
JUTOC(EPHl COCTOUT U3 OCAZAOYHBIX TOPHBIX MopoA. 1o HUMU JeKaT IpaHUTHBINA U
0azanbTOBBIE ciou. Ha moBepxHOCTH UTOC(EPH HAXOAUTCS MOYBA.

M-

Maxkpo3BoJiionusi - 3BOJIOIUMOHHBINA Mpoliecc 00pa30BaHMs U3 BUAOB, BOSHUKIIUX
B PE3YyJIbTAT€ MUKPOIBOJIFOLIMH, HOBBIX POJIOB, U3 POJIOB - HOBBIX CEMEWCTB U T. I.

Me3ogepmMa - CpEIUHHBIA 3apOABIIIEBBIN JIMCTOK Y MHOTOKJIETOYHBIX KUBOTHBIX.
Me3onepma pacnonaraercs MeEXIy SKTOAEPMOM M 3HTOoAepMou. M3 me3onepmsl
Pa3BUBAIOTCA MBIIIIBI, XS, BHEIIHUN CKEJIET, CTEHKH KPOBEHOCHBIX COCYJOB,
OpraHbl BBIACICHUS, OJIOBBIC OPTaHbl U Jp.

Meii03 - mpouecc ACJICHHs CO3PEBAIOIUX IOJOBBIX KJIETOK, B PE3YJIBTATE KOTOPOrO
IIPOUCXOINUT YMEHBIICHUE YHCIIA XPOMOCOM B JIOYEPHUX KJeTKax. Meno3 BKIIOYAET
JIBA TIOCJIEOBATENBHBIX ACIECHUSA KIETOYHOIO A/pa: PEAYKLUMOHHOE U DKBALMOHHOE
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(paBHoe). Ilepen meio3oM B KileTke mpoucxoauT ynBoenue konmuectBa JJHK. B
xone nByx aenenui menosa JJHK nenurcs mopoBHy Mexay 4eThIpbMs KIETKaMH. B
pe3yibTaTe MEepPBOr0 PEAYKUHOHHOTO JENEHUs Napbl TOMOJIOTHYHBIX XPOMOCOM
Pa3bEIUHAIOTCS M 4IEHbl Map pacXoJsATcs B JIB€ KIETKM (peayKuusl uucia
xpomocoM). Kaxnmas xpomocoma coxpaHsieT JAB€ NPOJOJIbHBIE ITOJIOBUHBI -
XpomaTusl. B pe3ynbprare BTOPOrO 3KBalMOHHOTO JIEJIEHUS XPOMATHIBI PACXOIATCSA
B pa3sHble KJIETKH M KaXK[as U3 YETBIPEX CECTPUHCKUX KIETOK IOJy4aeT IO OAHOU
xpomarujie. Takum o0pa3om, mepBoe AejeHUE Meilo3a NPUHLIUINAIBHO OTINYAETCS
OT MHUTO03a, a BTOPO€ - 3TO MHUTO3 B KiIeTKax ¢ ramioWIHBIM YHCIOM XPOMOCOM.
[lepen peaykuueil ynciaa XpoMOCOM, MIPOUCXOTUT OOMEH YYaCTKaMU TOMOJIOTMYHBIX
XpPOMOCOM - KPOCCHUHI'OBEpP, IPUBOISIINN K IEPEPACIIPEACIICHUIO AJIEIbHBIX T€HOB.
Meii03 1IUTCs MHOTO JIOJbIIE MUTO3a: HAIPUMEP, y MIIEHUIBI OH NpoAoKaeTcs 24
yaca, y mumn - 9 - 12 cyrok, y M 11 - 14 cytok, y yenoseka - 24 nus. [lepBas
daza meioza - mnpo ¢asza 1, Haubosiee cioxHasg U JuTenbHas (y denoBeka 22,5
cyTok, y iunuu 810), moapasnensercs Ha 0Tk cTaauid. JlenToTeHa - cTaaus TOHKUX
HUTEH, KOTJa XpOMOCOMBI CJa00 CHUpPAJIM30BaHbl W HamOoJiee JIMHHBI, BUIHBI
YTOJIIEHUS] XPOMOMEpbI. 3UrOT€Ha - CTaJus Havaja NomapHOro, 00K o OOk
COEIMHEHMS (KOHBIOTAIMKM) TOMOJOTHUYHBIX XPOMOCOM; IPH 3TOM T'OMOJIOTUYHBIE
XpOMOMEPHI B3aUMHO IIPUTATUBAIOTCA U BBICTPAUBAIOTCSA CTPOTO IPYT MPOTHUB Apyra.
[TaxureHa - cragus TOJICTBIX HUTEH; TOMOJIOTUYHBIE XPOMOCOMBI CTaOWUIIBHO
COECIUHEHBl B Mapbl - OUBAJEHTHI, YHUCIO KOTOPBIX PaBHO TaIUIOMAHOMYUHUCITY
XpOMOCOM; B KaxJO0W XpoMocoMme OuBajeHTa OOHapy’>KMBAIOTCS JBE XPOMAaTH]IbI;
TakuM 00pa3zoM, OUBaJIEHT (TeTpaja, o CTapol TEPMUHOJIOTUU) COCTOUT U3 YETHIPEX
FOMOJIOTUYHBIX ~ XpPOMATHJ; Ha OTOM CTaAUM IPOUCXOJUT KPOCCHHIOBED,
OCYLIECTBJISIOIIMKCA HAa MOJEKYJIIpHOM YypoBHE. JlumoreHa - CTaaus
Pa3/IBOMBILUXCS HUTEH; TOMOJIOTMYHBIE XPOMOCOMBI HAUMHAIOT OTTAJIKUBATHCS JIPYT
OT JIpyra, HO OKa3bIBAIOTCS CBA3aHHBIMH, OOBIYHO B 2 - 3 TOUKax Ha OMBAJICHT, I/
BUJHBI XHMa3Mbl (I€peKpecTbl XpomaTun). [[nakuHe3 - cragus OTTAJIKUBAaHUA
TOMOJIOTUYHBIX XPOMOCOM, KOTOpbIE MO - MPEKHEMY COEIUHEHbI B OWBaJICHTHI
XHMa3MaMM, TEPEeMEIAOIIMMHUCT Ha KOHIBI XpOMOCOM  (TepMHUHAIM3ALIMSA);
XPOMOCOMBI MAKCUMAJIBHO KOPOTKHU U TOJICTHI (32 CUET CUpaIU3aiu) U o0pa3yroT
XapakTepHble (pUrypsl: KpecTol, Kosbla u ap. Cnenyromas ¢gaza meiioza - Meradasa
1, BO BpeMsi KOTOpOH XHa3Mbl €l COXPaHSIOTCS; OMBAJICHTHl BBICTPAUBAIOTCSA B
CpEIHEH 4YacTH BepeTeHa JCIICHHs KIETKH, OPUEHTHUPYSICh LEHTPOMEpaMu
rOMOJIOTUYHBIX XPOMOCOM K IPOTHUBOIOJIOKHBIM MoJitocaM BepereHa. B anadaze 1
TOMOJIOTUYHBIE XPOMOCOMBI C MOMOLIBIO HUTEH BEPETEHA PAaCXOMATCS K IMOJIOCAM;
OpU ATOM KaxJas XpoMocoMa Mapbl MOXKET OTONTH K JIIOOOMY M3 JIBYX IIOJIFOCOB,
HE3aBUCUMO OT PaCXO0KJEHHS XpOMOCOM Jpyrux mnap. I1o3roMy 4mciio BO3MOKHBIX
COUYETaHUU MPHU PACXOKJIECHUU XPOMOCOM PaBHO , [IE N - YHCIO Map XpoMocoM. B
oTaMYMe OT aHada3zbl MHUTO3a, LEHTPOMEPHI XPOMOCOM HE PACIICIUISIOTCS U
IPOJOJIKAIOT CKPEIUIATh JIBE XPOMAaTHABI B XPOMOCOME, OTXOJAIIEl K moirocy. B
tenodaze 1 y KaxIOro Modrca HAYMHAETCA JIeCUpalu3alus XpOMOCOM |
dopMHpoBaHUE TOUYEpHUX sAep U KieTok. Jlanee cineayer kopoTkas uHTepdasza 6e3
penymummkannn JIHK - wHTEepkMHE3 M HauymHaeTcss BTOPOE MENEHUE MeENo3a.
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IIpodaza 11, meradaza II, anadaza Il u Tenodaza 11 npoxoasar osictpo; npu DTOM
B KoHIe MeTadasbl 11 pacmenmsiorcs neHTpoMepsl , U B aHadase Il pacxomsarcs k
NOJIFOCAM  XPOMATHIBl KaXJ0M XpPOMOCOMBI. B XoAe IBYyX IOCIEN0OBAaTEIbHBIX
NEJNeHU W3 OJHOM JUIJIOMJHOM KJIETKH o0Opa3yercs 4YeTblpe TIE€HETUYECKHE
Pa3HOPOJHBIE TAIUIONIHBIE KIIETKH.

MeMmOpana miaasMaTudeckass (IiasmMajieMma) - — MeMOpaHa, OKpYyJKaromias
POTOIIa3My PACTUTEIBHBIX U )KHBOTHBIX KJIETOK.

Metada3za - Bropas dasza AcIeHUS KICTKH M €€ sapa, OJIHA M3 CTaJIHuH
MUTOTHYECKOTO JIeJeHUS KJIeTKu. B  Meradaze CcecTpuHCKHE XPOMAaTHIBI
pa3MENaTCs B DKBATOPUAIBHOW IIOCKOCTH, MEPIECHIUKYISPHOM OCU BEpETEHA.
[Ipu 3TOM OHU LEHTpOMEPAMHU MPUKPEIUICHBI K aXpOMaTUBHBIM HUTAM. [Iponcxoaut
pa3bEINHEHNE XPOMOCOM Ha XPOMAaTHU/IbI.

MuKpO3BOJIIOIUSA - HBOJIOINMOHHBIE MPEOOpa30BaHUsl BHYTPU BHUAA HA yPOBHE
NOMYJISIIIUH, BeylIUe K BHYTPUBUIOBOM JTUBEPreHIINHN BU1000pa3oBanuto. [Ipu atom
nonyysinuu. PaccMaTpuBaroTCs Kak dJI€MEHTapHBIE HBOJIOIMOHHBIE CTPYKTYPHI;
MyTallWy, Je€XKallMe B OCHOBE HACJIEACTBEHHOM HM3MEHUMBOCTH, - B KauecTBE
anementapuoro OBOJIIOLIMOHHOI'O wmarepuana, a MyTallMOHHBIA TIIpolece,
BOJIHBl JKM3HU, pa3Hble (OPMbI M3OJALIMM M €CTECTBEHHBIM OTOOp -  Kak
AJIEMEHTApHbIE HBONIONMOHHBIE (akTopsl. [log maBiaeHwmem »HTuUX (GHaKTOpOB
MPOUCXOJIUT U3MEHEHUE TEHOTUIIMYECKOT0 COCTaBa MOMYJISIIIUN - BEAYIIHI
MIyCKOBOM MEXaHU3M 3BOJIFOLIMOHHOIO MPOIECCa.

MwuTt0o3 - HempsMoe JeleHHe KIETKH, Hanbojee pacnpoCTpaHEHHBINM CHOC00
BOCIIPOMU3BEJACHUS (PENpOAyKLUMH) KIETOK, OOECHEeYMBAIOINNA TOXIAECTBEHHOE
pacupeneneHue TEeHETHYECKOro Marepuajga MeX1y JOYEpHHMM KIETKaMu |
IPEEeMCTBEHHOCTh XPOMOCOM B psAy KIETOYHBIX TMOKoJeHuid. B xozme murosza
BO3HUKAIOT TOCJEJ0BaTeIbHbIE XapakTepHble (a3bl ¢ uéTkoil Mopdomoruueckoi
KapTUHOM: ipodaza, metadaza, anadasza u Tenodaza. B mpodase ceTuaras cTpykrypa
XpOMaTHHa si/ipa MOCTENEHHO MepecTpauBaeTcs B XpoMocoMbl. [Ipu 3ToM BO3HUKAET
cnupanuzaius JJHK, marepuan sjpeiiika nepexoguT B XpPOMOCOMBI, a siiepHas
o0Oosouka ucue3aeT. B panHell mpodaze MpoUCXOAUT yJBOEHHUE (PEAYILTUKALIMS)
xpomocoM. B nmo3anel npodase B LUTOMIIA3ME IPOUCXOAUT ACJIECHUE TEHTPOCOMBI U
pacxokJieHue IEHTPUOJEH K TOJcaM KJIETKH, B XO0Je KOTOpOro ooOpasyercs
axpoMaTHHOBOE BepeTeHo. Meradasza 3aKiaro4aeTcs B JBWKEHHU XpOMOCOM K
JKBAaTOPUAIBHOM IUIOCKOCTH, W B Pa3beIMHEHHM XPOMATHJ, WIM CECTPUHCKHUX
xpoMocoM. AHadaza - cTaaus pacxoXACHHS XpPOMOCOM K momrocaM. Temodasa
3aKJII0YAETCSl B PEKOHCTPYKLHMM JOUYEPHUX SIEp M3 XPOMOCOM, COOpaBIIUXCS Y
MIOJIFOCOB,  pAa3/IeJIEHUH KIETOYHOI'O Telda M  OKOHYATEIbHOM  pa3pylICHHUU
MUTOTHYECKOr0 ammapara. Mexay [eJeHUusIMU KIeTKa HaxoAuTcs B HHTepdase.
[Ipo1OIKUTENPHOCT, MHUTO32 3aBUCUT OT MHOTMX MPUYMH M COCTaBJISIET OT
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HCECKOJIbKMX MMHHYT JO0 MHOIMX 4YacCOB. B pe3yIbTaTC MHUTO3a YBCINYHUBACTCSA
KOJIMYCCTBO KJICTOK C pPaBHOMCPHO paCHpeI[eJ'IéHHI)IM IFCHCTUYCCKUM MATCPUATIOM.

MHUTOXOHAPHUH - TOCTOSHHO NMPUCYTCTBYIOIIMN B KileTKax KMBOTHBIX M PAaCTEHUM
opraHouji, 00eCreynBalOMIMA KIETOYHOE JIbIXaHHE, B PE3yJbTaTe KOTOPOTO IHEPTUs
BBICBOOOXKAACTCS WJIM aKKyMyJIUPYEeTCs B JIETKO HCIOJNb3yeMoil ¢opme. ITO
OKpYIJIble, MaJOYKOBHJHbBIE, TaHTelle0Opa3Hble W JApyrue oOpa3oBaHUA pPa3MEPOM
o0bryHo 0,5 - 1,5 MkM. MUTOXOHApPHUSA OKpY»KEHa JIBOMHONW MeMOpaHOIl: HapyKHOU
IJIAIKOM W BHYTpeHHeH -  oOpasyromed BrsunBaHuskplctel. B memOpanax
CKOHIICHTPUPOBAHO  OOJIBIIMHCTBO  ()EPMEHTOB, KaTaJIM3UPYIOUIMX IPOLECCHI
okucieHuss u (ocpopunupoBanusi. Heorremnemble KOMIOHEHTb MUTOXOHIPUU -
JHK u Bce tunei PHK. ¥V mpokapuoT MUTOXOHAPHH OTCYTCTBYIOT, UX (DYHKIIMH
BBIINIOJIHAET KJIIETOYHAsI MEMOpaHa.

MoHoru0puaHoe cKpeuiuBaHue - CKpeuBaHue (HopM, OTIMYAIOUINXCSA IPYT OT
Jpyra no oJHOM nape ajJibTepHATUBHBIX MPU3HAKOB.

MyTareHe3 - METOJ B CEJICKIUMU BBICLIIUX PACTCHUN U MUKPOOPTraHU3MOB, KOTOPBIN
NO3BOJISIET MCKYCCTBEHHO ITosly4aTh MyTanuu. OCHOBOM MyTareHesa SIBISIIOTCA
WU3MEHEHHUs B MOJIEKYJIaX HYKJIEMHOBBIX KUCIIOT.

MyTanuun - BHE3aIIHO BO3HUKAIOIINE €CTECTBEHHbIE (CIIOHTAHHBIE) WIIU
BBI3bIBAEMbBIE HCKYCCTBEHHO (MHAYLIMPOBAHHBIE) CTOMKUE VM3MEHEHUS
HACJICICTBEHHBIX CTPYKTYp JKMBOM MAaTE€pHUM, OTBETCTBEHHBIX 3a XPaHECHHUE U
nepenayy TeHeTHuecko uwHbopmamuu. MyTanuu JAeNAT HAa  TEHOMHBIE,
XPOMOCOMHBIE U T€HHBIE.

MyTauusi reHHasi - MyTalMs, IPpUBOAsIIAs K u3MeHeHusaM B cTpykrype JJHK.

MyTamm reHoMHasi - HW3MCHCHHC YMCJIa XpPOMOCOM B KIJICTKax OpraHmu3ma. K Hum
OTHOCATCA: IOJUINIONIHA YBCIIMYCHUC 4YHCJIA Ha60pOB XpOMOCOM, KOI'Ila BMECTO
OOBIYHBIX I JUTUIONAHBIX OPTaHHU3MOB JIBYX Ha60p0B XPOMOCOM HX MOIKCT OBITH
TpH, YCTBIPC U T. IO.; I'alllIONINUA - BMCCTO IABYX Ha60pOB XPOMOCOM UMCCTCH JINIIb

OJIVH U JIp.

MyTaIII/Iﬂ coMaTuveCcKkasi - HC HacjJICayEMas MyTalusa, BO3BHHKIIAs B HCIIOJIOBLIX
KIICTKAaX OpraHu3ma.

MyTrauusi XpoMOCOMHAasE - XPOMOCOMHBIE IepecTporku. K HUM oOTHOCATCS:
MHBEPCUM - YYacTOK XpoMocombl nepeBE€pHyT Ha 1800, Tak 4To comepkammecs B
HEM TeHBl PACHOJIOKEHBI B OOPATHOM MOPSAIKE MO CPAaBHEHUIO C HOPMAaJbHBIM;
TPaHCJIOKALMK - OOMEH ydacTKaMu ABYX WUJIM 00Jiee HErOMOJOTUYHBIX XPOMOCOM;
NEJNEHUM - BBINAJACHUE 3HAYUTEIIBHOTO Y4YacTKa XPOMOCOMBI; AYIUIMKAUAH -
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YABOCHHE Y9aCTKa XPOMOCOMBI; ()parMEHTAIMH Pa3pblB XPOMOCOMBI HA JIBE YaCTH
uiu doJee.

H-

HaciaeacTtBeHHOCTH -  CBOMCTBO OPraHU3MOB IMOBTOPSATH B PsAy MOKOJIEHUH
CXOJIHbIE ITPU3HAKU U CBOMCTBA:

- TUTIBI OOMEHA BEIlECTB;

- ICUXOJIOTUYECKUE OCOOEHHOCTH;

- TUIbl UHAUBUYaIbHOTO Pa3BUTHUA U T. 1.

HacneacTBeHHOCTh  OCYIIECTBIIIETCSI HAa OCHOBE IEpeNayd  HACJIEICTBEHHBIX
(akTOpOB, OTBETCTBEHHBIX 3a (OPMHUPOBAHME INPU3HAKOB M CBOWCTB OpraHU3Ma.
HacneacTBEeHHOCTh MOKET peain30BbIBATHCA B PA3HBIX BApUAHTaX B 3aBUCUMOCTH OT
0COOEHHOCTEN Nr€HOTUIIA U BHEITHUX YCIOBHM.

Heanpepranabubl - 1apeBHHUE uMckomaeMmble Jroau, odutasiiue 200 - 35 ThicsSY JeT
Ha3aJ] (KoHel paHHero u cpeanuil nmaneonut) B EBpone, Azuu u Adpuxe. Hazpansl
0 WMEHM MecTa mepBbiX Haxonok (1856) -  monunbl Heanpepranb, Onu3
Hroccenpaopda (I'epmanus). Heanaepranbiisl

3aHUMAaJM MPOMEKYTOYHOE ITOJIOKEHHE MEXKIY apXaHTPOIlaMU U HMCKOIAEMBbIMHU
JIOJbMU COBPEMEHHOro (¢u3uueckoro tuma. [ns HeaHaepTaliblia XapaKTEpHBI:
HEeGOIBIIOH pocT (0Kkomo 160 cM), KpymHbIi Mo3T (10 1700 cM’) deper ¢ pasBHTBIM
HAATJIA3HUYHBIM BAJIMKOM U TIOKAThIM JIOOM, HIDKHSISI YETIOCTh 0€3 MoAg00pOI09HOTO
BbICcTyna. Heannepranblibl

KWJIU B TEIIEepax, OXOTUIUCH, U3TOTABINBAIN

opyAusi, 10OBIBAJIM U UCIIOJIb30BAJIA OTOHb.

Hoocdepa - cdepa B3auMoaeiicTBus pu poAsl U 0OIIECTBA, B TIpeaeiiaXx KOTOPOM
pasyMHasi uejoBeuYecKash JIeSITeJIbHOCTh CTAHOBUTCS TJIABHBIM, OMPEACIISIONIUM
(bakTOpOM 11e71ecCO00pa3HOTO Pa3BUTHAI.

Hoocdepa Britoyaert:

- Tponiocepy;

- TexHocepy;

- U3MEHEHHYIO YEeJIOBEKOM >KMBYIO M HEKUBYIO MPUPOJLY;

- comocdepy.

[TonsiTne HOOCEpHI KaK «MBICIAIIEH» 0000uKky BBenH B Havane XX B. [1. Teitsip ae
[Tapnen u 3. Jlepya.

Hopma peaknmum -  npeaen MOAM(PUKALMOHHON W3MEHYMBOCTU IPHU3HAKa,
0OyCJIOBJIEHHBI TeHOTUNOM. (OOBIYHO KayeCTBEHHBbIE IPU3HAKUM HMMEIOT Y3KHE
Ipeaesbl U3MEHUYMBOCTH, @ KOJIMYECTBEHHBIE IMPU3HAKU H3MEHSIOTCS B IIUPOKHUX
npenenax.
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HykJjienHOBbI€ KHCJOTBI - BBICOKOMOJIEKYJISIPHBIE OPTraHMYECKHE COCIWHEHMS,
NOJUHYKJICOTHIbI, OHOJIOTUYECKH AaKTUBHbIE OHOMOJMMEpHI, O0Opa30BaHHBIC
HYKJICOTUIHBIMU OcCTaTKaMH. HykienHOBbIE KHUCIOTHI ObUIM OTKPBITHI B 1868 T.
mBennapckuM yu€éueiMm M. ®. MumepoM B KIETOYHBIX sapax. HykiiemHoBbIe
KHUCIIOTBI: IPUCYTCTBYIOT B KileTKaxX BCeX MUBBIX OPTaHU3MOB; BBIOJIHAIOT QyHKIHUN
[0 XpaHEHHUIO U Mepeaaue reHeTUYECKOo HHpopMauy; - Yy4acTBYIOT B MEXaHHU3Max
peain3allui TeHETUYECKONM MH(pOpMalMu B IMPOLIECCE CUHTE3a KJIETOYHBIX OEIIKOB.
Paznmuuatror nBa Tuna HykienHoBbIX kucioT: JHK ne3oxcuprubGoHykienHOBYIO
kuciory 1 PHK - pubonyknenHoBYI0 KMCIOTY. MOJIEKyIbl HyKI€UHOBBIX KHCIOT -
JUIMHHBIE IIOJJMMEPHBIC IIENOYKH, I[OCTPOCHHBIE M3 MOHOMEPHBIX MOJIEKYH -
HYKJICOTU/IOB.

Hyxaeotuanl - ¢ochopubie 3pupsl HyKICO3HUIOB.

Hyxneornapsl cocTosT us:

- a30THCTOI'0 OCHOBaHUS (IIypUHOBOTO WJIM MIMPUMHUIUHOBOTO);

- yrieBoja (puOo3bl WM J1€30KCUPHUOO03bl); - OJHOrO WM HECKOJIBKHUX OCTAaTKOB
dbochopHOIT KUCITOTHI.

HyxneoTuasl BXOAST COCTaBHOM YacThiO B HYKJIEHHOBBIE KHCIIOTHI, KOPEPMEHTHI H

Ap.
-0-

OO0MeH BemecTB (MeTaboIM3M) - TOCIEIOBATEIbHOE TOTPEOJICHHE, TPEBPAILICHHE,
UCIIOJIb30BAaHUE, HAKOTUICHHUE U MOTEPS BEIIECTB M DHEPTUU B )KUBBIX OpraHU3Max

B Tiporiecce ku3Hu. OOMEH BEIIECTB IMO3BOJIAET OpPraHU3MaM CaMOCOXPAHATHCS,
pacT, pa3BUBATHCA U CAMOBOCIIPOM3BOJIUTHCS B YCIOBHUSAX OKPYKAIOMIEH CpPEbl, a
TaKKe aJanTHpoBaThcs B Hell. OOMEH BEmIeCTB COCTOMT U3 HEMPEPHIBHO
MPOTEKAIONTUX TMPOIECCOB ACCUMWIISAIMN W JAUCCUMWIAIMU W BKIIOYAaeT B ceOs
MPOIIECCHI KaK Ha YPOBHE KJIETKH (METabOJIM3M), TaK U Ha YPOBHE [ETIOCTHOM 0COOMU.

OxuciaurensHoe pochopuimpoBanme - OCYIIECTBIAIOIININCA B XKUBBIX KJIETKAX
CUHTE3 MOJICKY T aneHo3uHTpudochopHoit KHCJIOTHI (ATD) u3
anenosunaudochopHoit (AAD) u dbochopHol KUCTOT 32 CUET IHEPTUU OKHUCIICHUS
MOJIEKYJI OpPraHUYECKHUX BEIIECTB (CyOCTpaTOB).

OnTorenes - WHIUBUIyaIbHOE Ppa3BUTHE OpPraHU3Ma, COBOKYMHOCTH
MOCIICIOBATENbHBIX  MOP(OJIOTHUECKUX, (PU3UOIOTHYECKUX U  OMOXMMHYECKUX
npeoOpa3oBaHui, MPETEPIEBAEMbIX OPraHU3MOM OT MOMEHTa €ro 3apOKIEHUs 0
KOHIa >XKM3HU. OHTOreHe3 BKIIOYAeT POCT, T. €. YBEJIMYEHHE MacChl Tela, €ro
pasmepoB, nuddepenuupoBky. Tepmun «onToreHes» BBeacH J. ['exkenem (1866)
npu popMyIHMpPOBAaHUN UM OMOTEHETHUECKOTO 3aKOHA.

OnJyionorBopenne - CIUSIHUE MYXKCKUX UM IKEHCKUX TIOJIOBBIX KIIETOK
(cmepMaTo30M0B M SIMIEKIETOK), B pe3yJbTaTe KOTOPOro oOpa3zyercss 3uUroTa.
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OHJ'IOI{OTBOpeHI/Ie oOecrneynBaeT nepeaady nmoToMKam HACJICACTBCHHBIX 3aJIaTKOB KaK
MAaTCPHUHCKOI0, TAK U OTIHOBCKOT'0 OPraHU3MOB.

Opranusm - m000e JKMBOE CYIIECTBO, peajlbHbIi HOCHUTENIbh >KU3HU,
XapaKTEePU3YIOIINUICA BCeMH €€ CBOMCTBaMH. KaXAblil OpraHu3M NOABEPKEH
(dakTopam 3BOJIIOLMH U SKOJIOTUYECKUM BO3ACHCTBUSIM.

OpFaHOI/IﬂbI - 00s13aTeNbHbBIC MUTOINIA3MATUYCCKUC CTPYKTYpPbBlI B KICTKaX
OpraHU3MOB, BBIIIOJHAOOINC OHpe,Z[CJ'IéHHBIG Q)YHKHI/II/I K opramongaM OTHOCAT
MUTOXOHAPHUH, aIllIapar FOJ’IBI[)KH, OHIOIIIa3MAaTHYCCKYI0 CCTb, LCHTPOCOMBEI,
JIN30COMBEI, pI/I6OCOMI>I, II1aCTUAbI PAaCTUTCIIbHBIX KIICTOK U OP.

-II-

IMapa3utusm - dhopma B3aMMOOTHOIIEHUN MEXIY OpraHUu3MaMHu

(pacTeHusIMH, KUBOTHBIMH, MUKPOOPTraHU3MaMH), OTHOCSIIUMUCS K Pa3HbIM BHJIaM,
U3 KOTOPBIX OJMH (Mapa3uT) HCHOJB3YET NPYroro (Xo3siMHa) B KayeCTBE CPEIIbI
oOWTaHMA ¥ MCTOYHMKA MUILIH, BO3Jaras mpu 3TOM (YaCTUYHO WJIM MOJHOCTHIO) Ha
XO035IMHA 00s13aHHOCTHU IO PETYJISALIMYA CBOMX OTHOIIEHUN C BHEIIHEN cpesloil.

ITapTeHorene3 - ¢opma MoJOBOTO Pa3MHOKEHHUS, IPH KOTOPOM KEHCKHUE MOJIOBHIE
KJICTKH Pa3BUBAIOTCS 03 or1oa0TBopeHuA. OOBIYHO MTPH MAPTEHOTCHE3E POXKAACTCS
MMOTOMCTBO OJIHOTO T0JIa - HWJIM TOJBKO CaMKH,

WJIM TOJBKO CaMIIbl.

HenTuabl - OpraHMYECKHE BEIIECTBA, COCTOSIIME M3 OCTATKOB AMHHOKHCIIOT,
COEIMHEHHBIX MENTUIHON CBS3bI0. B JKMBBIX KJIETKax MENTHbl CUHTE3UPYIOTCS U3
amuHoKucnoT nubo sBnsioTcs mpoaykramMu oOMeHa OeiakoB. MHOTHE MpUpOIHBIC
nenTuapl  00JafaroT OMOJIOTMYECKOW AaKTUBHOCTHIO. Pa3nnMyarloT JUNenTHjibl,
TPpUNENTUABl U T. HA., a Takxke noiunentuipl. K mentuaam OTHOCATCS MHOTHE
OpPUPOAHbIE OMOJIOTMUECKH aKTHUBHBIE BEIECTBA: HEKOTOPbIE TOPMOHBI (MHCYJIMH,
apPEHOKOPTUKOTPOIIHBIA ~ TOPMOH,  IUIFOKaroH,  Ba3ONpPECCUH,  OKCHUTOLMH),
AHTUOWOTUKH (TPaMUMUANH, OUITUIIMH) U JIP.

IIvHOUMTO3 - TMONIONICHUE KIETKOM W3 OKPYXAIOIMIEH CpeAbl KUIKOCTH C
cojepkamuMucss B Hed BemecrBaMu. OJuH U3  OCHOBHBIX MEXAHU3MOB
IIPOHUKHOBEHUs B KIIETKY BBICOKOMOJEKYJISIDHBIX COCIMHEHHUM: MAaKpPOMOJEKYII
OEJIKOB, TITMKOMPOTEUI0B, TUMUI0B. OTKPHIT aMmepukaHckuM y4éHbiM Y. JIbtoucom B
1931 r.

IIurekaHTpoONBl - NOPEACTABUTENN TPYNIbI APEBHEUINNX JIOJECH - apXaHTPOIIOB.
BrnepBble ckeneTHbIE OCTaTKU MUTEKAHTPOMNa (YeperHasi KpbIlka, OeApeHHast KOCTb,
3yObl) ObLIM HaiizieHbl HA 0. fIBa B 1891 - 1893 n. romnanackum yuéneim 3. [Jro0ya.
[TurekaHTpONbl OTIMYATUCH XOPOIIO PA3BUTHIM MPAMOXO0KIECHUEM, UMEIH KPYITHBIHA
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(B cpenneM 900 cM 3 ) U CI0KHO MOCTPOEHHBIN Mo3r. Uepen y HUX ObUT HU3KUU C
YTJIOBATHIM 3aTHLIKOM M CUJIBHO

pa3BUTHIM HaJ TJIA3HUYHBIM BaJUKOM, HWXKHSS YENIOCTh 0e3 MoA00pOI0YHOTrO
BBICTYyIIA. JIpEBHOCTh MMUTEKAHTPONA ONPEAEISAIOT A0 1,2 MIIH JIeT.

IInmeBass cernb - BCE p33H006paSI/I€ IMAIICBBIX B3aMOOTHOIIICHUM MCIKIOY
OpraHn3mMamMiu B 6I/IOFCOHGH03€ HNJIN B OKOCUCTCMC.

[InaHKTOH -  COBOKYNHOCTh OPIraHM3MOB, OOHWTAIOIIMX B TOJIIE BOJBI H
HECIIOCOOHBIX AKTUBHO CONPOTHUBIATHCA MEPEHOCY TedyeHHsAMH. K IUTaHKTOHaM
OTHOCSITCSI MUKPOCKOIIMYECKUE BOJOPOCIIH, TPOCTEHIIINE, HEKOTOPbIE pakooOpa3HbIe,
MOJUIFOCKM M JAp. MHOrue opraHu3Mbl IUIAHKTOHA 00JIaZaloT CHOCOOHOCTBIO K
CBEUYEHUIO0. Pa3nnuaroT PUTOMIAHKTOH U 300MJIaHKTOH.

InacTtuasl - opraHoujbl KJIETOK PACTeHHM, MMEIONIUE TJIaJKyI0 HapyKHYIO
MeMOpaHy ¥ BHYTPEHHIOIO MeMOpaHy, oOpa3ywollyr BbIpocThl. [lmactumbl
MOJIPA3JIETAI0TCS HA JIEHKOIIACThI, XPOMOIUIACTHI U XJIOPOIUIACTHI.

I[lnoTHOCTH  MOMYJISIIUMA - YUCJIO 0co0eil  (PKUBOTHBIX, PAacCTEHHI,
MHUKpPOOpPraHU3MOB) B pacu€re Ha eMHUIlY 00bEMa (BOBI, BO3/IyXa WJIU MOYBBI) WA
MOBEPXHOCTH (TTOYBBI WJIM JHA BOJIOEMA).

IHonumiionausi - HacIEACTBEHHOE U3MEHEHHUE, CBA3AHHOE C KPATHBIM YBEINYECHUEM
OCHOBHOI'O 4YHCJIa XpPOMOCOM B KIETKax opranusma. llommmionaus mupoko
pacnpocTpaHeHa y pacTeHuid. OOBIYHO y MOJUIUIOUAHBIX pacTeHU OoJiee KPYIHbIE
pa3Mepsl, MOBBIIMIEHHOE COAEPKAHME pPANA BEIIECTB, JIy4lllas YCTOMYMBOCTH K
HEOIArONMPHUITHBIM YCIOBHSIM BHEIIHEH CpeIbl U T. TI.

IloloBOe pa3MHOKeHHE -  pa3IMYHbIC BHUABl PA3MHOKCHHUS J>KHBOTHBIX M
PaCTUTENBHBIX OPTaHU3MOB, TIPH KOTOPHIX HOBBIA OPTaHW3M Pa3BUBACTCS OOBIYHO U3
3UTOTHI. 3UTOTa 00pa3yeTCs B PE3ybTaTe OIJIOOTBOPCHHUS, T. €. CIIUSHHS )KCHCKUX H
MY>KCKUX TIOJIOBBIX KJIETOK - TaMeT. 3Urota co4eTacT HacCJICICTBCHHBIC MPU3HAKU
000UX POJIUTEIICH.

Iomyasiuusi - COBOKYNHOCTb OCOOEH OAHOrO BHUAA, B TEUEHHUE UIUTEIHHOTO
OpOMEXYTKa  BpEMEHH  3aHUMAlolass  ONpeAeNi€éHHOE  IMPOCTPaHCTBO U
BOCIIPOM3BOIAIIAA ce0s B TEUEHHE OOJIBIIOTO uucia MoKojdeHuid. Ocobu omHOMU
HOIMYJISIUM UMEIOT OOJIBIIYI0 BEPOSITHOCTh CKpPELIMBATBhCS APYT C APYroM, YeM C
0COO0SIMU IPYTUX TOMYJISAIANA. DTO CBSA3aHO C TEM, UYTO JaHHAS COBOKYITHOCTH OCOOeH
OTJEJIeHa OT JPYIHX TakKuX >K€ COBOKYIHOCTEW 0CO0€il paznmu4HbIMU Oapbepamu
(reorpaduueckuMu, OMOIIOTUYECKUMHU U 1p.). B mpenenax momynsiiuu MPOTEKalOT
IPOLIECCHI MUKPOIBOJIIOLIMH.
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Ilopona »KMBOTHBIX - COBOKYIHOCTb CEJNBCKOXO3AMCTBEHHBIX >KMBOTHBIX OIHOTO
BHJ1a, UICKYCCTBEHHO CO3/IaHHAs YEJIOBEKOM M XapaKTePU3YIOIIAsC:

- ONpeIeIEHHBIMU HACJIEICTBEHHBIMU OCOOEHHOCTSIMU;

- HACJICACTBEHHO 3aKPEIIEHHON POLYKTUBHOCTBIO;

- DKCTEPHEPOM.

IIpyuHIMN KOMIJIEMEHTAPHOCTH - B3aMMHOE COOTBETCTBHE, O0OECIEUMBAIOIICE
CBSA3b JOMOJHSIOMIUX APYT Apyra CTPYKTYp (MakpoMOJIEKyJl, MOJIEKYJI, PaJUKaIOB) U
ompenensieMoe MX XHMHYECKHMMH CBOMCTBamMH. KoOMIUIEeMEHTapHOCTh Liemen
HYKJIEMHOBBIX KHCJIOT OCHOBaHa Ha B3aMMOJICHCTBUU BXOJSIIMX B HX COCTaB
a30TUCTBIX OCHOBaHUW. TOJIBKO NpPHU pPACHOJIOKEHUU aJiecHHHa (A) B OJHOW LENH
npotuB TumuHa (T) (wnm ypauuna (Y)) B Apyroii, u ryanuHa (r) - IpOTHB LUTO3MHA
(II), B oTHX HEISAX MEXKAY OCHOBAHUSIMU BO3HUKAIOT BOJIOPOIHBIC CBSI3H.

IIpupoanbie pecypchbl - €CTECTBEHHBIE PECYpChI, YacTh BCEH COBOKYITHOCTH
IPUPOAHBIX YCJIOBHM CYIIECTBOBAaHHUS YEJIOBEUYECTBA W BAKHCHIIIME KOMITOHEHTBI
OKpY’KaroIllel ero eCTECTBEHHON CpeJibl, UCTIOIb3yeMbIE B MIPOIIECCe OOIIECTBEHHOTO
NPOM3BOJCTBA IS IICJICH  YAOBICTBOPEHHUS MAaTEPHAIBHBIX M KYJIbTYpPHBIX
noTpeObHOCTEH 00IIIeCTBA.

IIpoayneHThl - aBTOTpO(dHBIE OpraHU3MBbI, IPOU3BOASIINE OPTaHUYECKHUE BEIlIeCTBA
Y3 HEOPTaHUYECKUX COCTABISAIOIMX. [[pOayeHTBI CiTyKaT NEPBbIM 3BEHOM ITHILEBOU
LEMH U DKOJIOTMYECKON TUPAMUIBI.

IIpoucxoxkaeHue KU3HM - BO3HUKHOBEHUE (OpPM NPEHKU3HU M JKU3HU B
reoJiorudeckor ucropuu 3emiau. B Hacrosdinee Bpemsi HauOosee MpU3HaHa TUIOTE3a
npoucxoxaeHus xku3Hu A. M. Onapuna - /K. b. Xonnenna.

IIpoucxoxaenne 4YeaoBeKa - MPOLECC BBIACIECHUS W3 YKUBOTHOTO LAPCTBA
COLIMAJIBHO - OMOJIOTMYECKOr0 CYIECTBA CO CI0KHOU COLMAIBHO - SKOHOMHYECKOU
OpraHU3aIMen U TPYJAOBON AEATEIBHOCTBIO.

IIpokapuoThl - apeBHEHIINE OpPraHW3Mbl, HE 00J1aJAI0IME TUITMYHBIM KIETOYHBIM
SAJIpOM U XPOMOCOMHBIM armaparoM. HacnencrBenHass undopmanus nepenaércs u
peanmuzyetcs yepe3 JJHK. [IpokaproTsl pazMHOKatOTCA JefieHneM 0€3 BBIPaKEHHOTO
nmoJioBoro mporecca. K mpokapuotaM OTHOCATCA OaKTepuu, CHUHE - 3eJIEHBIC
BOJIOPOCJIN, PUKKETCUU, MUKOILJIA3MBbI U .

IIpodasza - nepBas ¢aza geneHus kietku u e€ siapa. B mpodasze ceruaras
CTPYKTYypa XpOMaTHMHA SJIpa MOCTEIEHHO IMEPECTPauBaeTCs B  OTACIbHBIC
xpomocoMbl. IIpm stom Bo3Hukaer crupamm3auus JIHK, marepuan sgpeimka
NEPEXOAUT B XPOMOCOMBI, a sA/iepHasi 000JI04YKa

UCYE3ACT.
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Pa3BuTHe - HeoOpaTuMoOe HaIPaBICHHOE 3aKOHOMEPHOE M3MEHEHHE OOBEKTOB, B
pe3ybTaTe KOTOPOTO BOZHUKAET MX HOBOE KAYECTBEHHOE COCTOSIHUE.

Pacuam - COBOKYNHOCTh Y4Y€HHH, B OCHOBE KOTOPBIX JIEKAT IOJOXKEHUS O
(bu3MUECKO M MCUXUYECKON HEPaBHOIIEHHOCTH YEJIOBEYECKUX pac U O pPelIaroleM
BJIMSIHUU PACOBBIX Pa3IMYUPl Ha UCTOPHUIO M KyJIbTypy oOmectBa. OcyliecTBleHHE
PACUCTCKUX TEOPUN Ha MPAKTUKE HAXOJUT CBOE BBIPAKEHHE B MOJUTHKE PACOBOM
JTUCKPUMHUHAIINH.

Pacuiernuienne mMpU3HAKOB - TIOSBJICHUE B MOTOMCTBE THOpHaA (T€TEPO3UTOTHI)
0co0el (KJIETOK) pa3IMyHOro reHOTUIA U KaK CIECTBUE PA3IMYHOIO0 (peHOoTHUIIA.

PenyueHTsl - reTepoTpoHBIC  OpPraHW3MBbI, TMPEBpAIIAOIIFEe B  XOJe
JKU3BHEACATEIIBHOCTY  OPraHMYECKME OCTAaTKM B  HEOPraHUYECKUME  BEIIECTBA.
TUNUYHBIMUA ~ peayleHTaMU SIBJSIIOTCS  OakTepur U TrpuObl. PemyleHTs -
3aKJIFOUUTEIIBHOE 3BEHO B MUILEBOU LIEMH B SKOJIOTUYECKOU TUPAMU/IE.

PeuneccuBHBIN NMPHU3HAK - TPU3HAK, KOTOPBIM NEpPenaéTcs IO HACIEACTBY, HO
NOJABJSAETCA, HE MNPOABISSACH Y TETEPO3UTOTHBIX IOTOMKOB, IOJIYYEHHBIX IIPH
CKPEIIMBAHUMU.

Pubo3a - moHOCaxapuJl, TPUCYTCTBYIOIIHI BO BCEX KUBBIX KJIETKaX B cocTaBe PHK.

PubonykiiennoBoie kKuciaorsl (PHK) - TUIl HYKIEUHOBBIX KHCIIOT;
BBICOKOMOJIEKYJISIPHBIE OPraHUYECKUE COCANHEHUS, 00pa30BaHHbIE HYKJIEOTUIAMU, B
KOTOpbIE€ BXOJST: aJ€HUH, T'YaHWH, UUTO3WH, ypall U caxap pudo3a. B kierkax
Bcex KkuBbIX opramuzmMoB PHK ywactByior B peannsannu TIeHETHYECKOMN
unpopmarmu. Hexoropeie PHK o6namaror aktuBHOCTRIO (epmentoB. PHK -
JVHENHBIE MOTUHYKJICOTUBl C JIIMHOW LIETH OT HECKOIBbKUX JAECITKOB JO ECATKOB
THICSIY HYKJICOTUI0B (MoJieKyJisspHast Mmacca ot 10 - 20 x 103 10 5 - 6 x 106), mpuuém
KaXJasi WHIUMBUIYyajdbHAas pPHUOOHYKJIEHMHOBAas KHUCJIOTA HUMEET OIpeneIEHHYIO
[I0CJIEI0BATENBHOCTh HYKJICOTH10B. B oprannsme PHK Haxonarcs riaBHbIM 00pa3oM
B BUJIE KOMILJIEKCOB C OelKaMu - pUOOHYKJIEONpPOTEeUI0B. Pa3nuyatoT Tpu OCHOBHBIX
Buga PHK:

1) pubocomusie (p - PHK);

2) tpancnopthsbie (T - PHK);

3) maTpuunsle, win nH@opmannonssie (M - PHK, nnu u - PHK).

Pu6ocomubie PHK (p - PHK) BxoasT B coctaB pub0OCOM U Yy4acTBYIOT B CHUHTE3€
6enkoBbix Mosiekyn. Tpancnoptasie PHK (T - PHK) nmepeHocat aMUHOKHUCIOTHI K
pubocoMaM - IyHKTaM MOCTPOEHHs OENKOBBIX Makpomosekyl. MHpopMannoHHbIe
PHK (u - PHK) cayxar wMarpunamu [uisi CHHTe3a O€JIKOB, HECYT B
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[I0CJIEOBATENBHOCTH TPUILJIETOB CBOMX HYKJIEOTHUJIOB 3aIIUCh IEPBUYHOMN CTPYKTYpHI
OEJIKOBBIX MOJIEKYI.

Pubocoma -  BHyTpukieToyHas dacTtuua, cocrosmas u3 PHK u Oenkos,
ocyliecTBistomas ouocuntes Oenka. Pubocombl 00Hapy>keHbl B KJIETKax Bcex 0e3
UCKJIFOUEHHUS >KMBBIX OPraHU3MOB: OaKTepuid, pacTeHUM U KUBOTHBIX. OJHA KIIETKa
COJIEP>KUT THICSYM WIH IECATKH Thicad pudbocom. Kaxaas pubocoma COCTOUT U3 JBYX
cyObeTMHUI] OOJBIIION U MaJIoi.

PHK - nmonumepasa ¢pepmMeHT, OCyIIEeCTBISIIONINI TPAHCKPUIIIIUIO JHK.

PoxpaemocTh - CpelHEE YMCIO MOTOMKOB, NPUXOJSIIMXCA HA OJHY COTHIO WIIA
THICSIIY PA3MHOKAIOIIUXCSI 0CO0EH, 3a TO WM UHYIO €UHUILY BPEMEHH.

Poct - yBenumueHue Macchl MHAMBUAYyMa (0coOu), MPOUCXOASAIIEE 3a CUET
YBEJIMYEHUS] YUCIIAa KIETOK, MAacChl KJIETOK M HEKJIETOUHBIX oOpa3oBaHmil. Poct
KMBOH CHCTEMBI IPOUCXOAUT B pe3yibTare MmpeolnagaHus aHaboNIM3Ma Haj
KaTaboaM3MOM. Y JKMBOTHBIX B TIPOILECCE WHAMBUAYAIBHOTO pPAa3BUTHS, WIH
OHTOTEHE3a, PpOCT TECHO CBS3aH C KAYECTBEHHBIMH HW3MEHEHUSIMU -

mudGepeHITUPOBKOM.

PyauMeHTapHBle OpPraHbl, pyAMMeHTbl - OpraHbl, yTPaTUBIINE CBOE OCHOBHOE
3HAUYEHHE B NPOLECCE HCTOPUYECKOrO PA3ZBUTHS OpraHu3Ma. 3akKIaJbIBAIOTCS BO
BpEMSI 3apOJBIIIEBOrO Pa3BUTHUSA, HO IOJHOCTBIO HE pa3BUBAIOTCI. PyauMeHTHI
COXPAHAIOTCS B T€UEHHUE BCcel kKU3HU ocoOu DyHKIMSA, KOTOPYIO HECIU PYIUMEHTHI,
Oyayuyd HOpPMaJIbHO pa3BUTHIMU Yy TMPEAKOB JI@HHBIX OPraHU3MOB, CHUJIBHO
ociabysieTcss WM yTpaduBaercs. lIpumepbl pyAMMEHTOB Yy >KMBOTHBIX: Majias
OepLoBasg KOCTb Yy MTHI, IJ1a3a y HEKOTOPBIX MEIIEPHBIX U POIOUIUX >KUBOTHBIX
(npoTelt, ciemslll, KpOT), OCTaTKM BOJIOCSHOTO IOKPOBAa M Ta30BBIX KOCTEH Y
HEKOTOPBIX KUTOOOpPa3HBIX. Y 4YeJIOBeKa K PYJMMEHTaM OTHOCSTCS XBOCTOBBIE
MO3BOHKH, BOJIOCSIHOM TMOKPOB TYJIOBHILA, VIIHBbIE MBIIIIbI, YEepPBEOOPA3HBIMA
OTPOCTOK CJIETION KHUILKH (AMIMEHIUKC) U JP.

-C-

Camoperyasinust - CBOMCTBO OWMOJIOTMYECKUX CHCTEM YCTAHABJIMBATh |
MOJI/IEP)KUBATh HA ONMPENEeIEHHOM, OTHOCUTEIIHO TIOCTOSSHHOM YPOBHE T€ WU MHbBIC
(bu3HOIOTHYECKUE WU APYTHE OMOJIOTHYECKUE TTOKA3aTeIH.

Canpodarm -  KMBOTHBIE, NUTAKOIIMECS TPYNAMH JPYTUX IKUBOTHBIX. U3
MJIEKOIIUTAIOUINX MUTAIOTCS MaJalbio TIaBHBIM 00pa3oM TMEHBI, U3 NTHIl - TPUQBI,
BOPOHBI, U3 HACEKOMBIX - JKYKH MEPTBOEIbl M KOXKEEHbl, JUYMHKH IMAJAIBHBIX U
MACHBIX MY X, U3 BOJHBIX )KMBOTHBIX - B OCHOBHOM HEKOTOPBIE pakooOpas3HbIC
(0cOOEHHO JIOHHBIE OOKOIUIAaBbI, peYHbIe paku). YacTuuHbiMH campodaramu
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SABJISIIOTCSI MHOTHE XUITHUKU U BCESIAHBIEC )KUBOTHBIE. Y HUYTOKAs! THUIOIINE OCTATKU,
carnpodaru BHIIOIHSIOT POJIb CAHUTAPOB.

Cenexnusa - 1) Hayka 0 METOJaxX CO3JIaHUSI COPTOB U TMOPHUIOB PACTEHHM, MOPOJ]
KUBOTHBIX; 2) OTpacib CEIbCKOXO3SMCTBEHHOTO MPOU3BOJICTBA, 3aHUMAIOIIASICS
BBIBEJICHUEM COPTOB U THOPHUIIOB CEIIbCKOXO3SMCTBEHHBIX KYJIBTYp, MOPOJ]
AKUBOTHBIX. OCHOBHBIE METO/IbI, IPUMEHSEMbIE B CENEKIIMH: OTOOP, THOpUIU3AIIHS C
UCIOJIb30BAaHUEM T'€TepO3UCa, MOJUILTONIMS U MyTareHes.

Cum0u03 - cocylecTBOBaHHE 0CO0€i NByX BHOB, NMPU KOTOpPOM o0a mapTHEpa
BCTYNAIOT BHENOCPEACTBEHHOE B3aUMOJICVCTBUE C BHEIIHEW CPEIOW; pPEryJIAlus
OTHOIIEHUN C TOCIEAHEH OCYIIECTBIAECTCS OOIMMH YCHUJIMSMH, COBMECTHOM
NEeATEeIbHOCThI0 000UX OPraHU3MOB.

CuHaHTpONnbI - TIPEACTABUTENN IPEBHEUIINX HMCKOMAEMBIX JIOAEH, CKEIETHBIE
OCTAaTKU KOTOPBIX ObLIM BrepBble oOHapyxxeHsnl B Kurtae B 1927 r. CuHaHTpombI
obnananu 6osiee kpynHbIM uyepenoM (B cpenneM 1040 cm 3) u 6osee BHICOKMMU J100M
U CBOJIOM uepena, 4YeM MUTEKaHTpoIbl. CKOIUIEHHE 30Jbl U YTJIeH, 000AKEHHBIE
KOCTH >KMBOTHBIX (TMTAQHTCKUW OJICHb U Jp.) CBHUJIETEIBCTBYIOT 00 YMEHUHU HTHUX
JIFOZIEH TI0JIb30BATHCS OTHEM.

Bpewms cymiecTBoBaHUSI CHHAHTPOIOB - 0K0JIO 400 ThICAY JET TOMY Ha3a/l.

Cunrernueckas TECOpUHA IBOJKOIHUU - COBPEMCHHOC OGT)CI[HHGHI/IG JapBHHH3MaA C
HOBEHUIIIUMH JaHHbBIMH O IIOIIYJLIMMOHHOM BBaI/IMOI[eI\/JICTBI/II/I OpraHusmMoB H 00
4ATOMApPHO - MOJICKYJIIPHBIX MEXaHU3MaX HACICACTBCHHOCTH U U3MCHYHNBOCTH.

CkopocTb 3BOJTIOLMH - obicTpoTa (QopMOOOpa30BaHUs UM  BBIMUPAHUS
CUCTEMATUYECKUX TpyNl, H3MEHEHUS CTPYKTYypbl T€HOB M O€JIKOB, CTPOCHHUS
OpraHoB, BEAYIIMX K BO3HMKHOBEHHMIO HOBBIX BHAOB M HX rpynn. CkopocTb
SBOJIIOLMU 3aBUCUT OT CKOPOCTHM H3MEHEHHUsl Cpelbl KU3HU, OBICTPOTHI CMEHBI
IIOKOJICHUM, TIEHETUYECKUX BO3MOXKHOCTEM OpraHu3sMoB U T. A. B cpenHem B
HBOJIIOLIMOHHBIX JIMHUAX pPacTEeHUll, O0EClO3BOHOYHBIX M IO3BOHOYHBIX YKHUBOTHBIX
CKOPOCTb 3BOJIIOLIMU BO3pAaCTAaeT ¢ BBICOTOM OpPraHMU3allUM, a MPOIOJDKUTEIBHOCTD
CYyILLIECTBOBAHMS BUJIA [1aJ1A€CT.

CkpemuBaHue - TUOpUAM3ANMS, CIIApUBaHUE OCOOCH, Pa3IUYaAIOIIMXCS CBOUMH
npuszHakamu. OUH U3 METOOB CEJIEKIIMU PACTEHUN M )KUBOTHBIX. [Ipumensercs ais
MOJTyYCHHS THOPUIOB U IMOMecel (METHCOB), MPEACTABISIONIUX UCXOIHBIN MaTepra
U1 oTOOpa M moAdOpa MO XO3SMCTBEHHO - IMOJIC3HBIM IPHU3HAKAM, W BBIBEJICHUS
HOBBIX MOPOJI (COPTOB).

CopT pactenuii - COBOKYIHOCTb PacT€HHUH, CO3JaHHas B pe3yJbTaTe CEIEKUUU U
oOnagaronias onpeaenEHHbIMU, nepeaaroMMHICs 1o HaCJIEJICTBY
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MOp(hOIOTUYECKUMH,  (U3UOJIOTMYECKUMHU,  XO3AWCTBEHHBIMH  TNPU3HAKaM U
CBOMCTBaMH; HU3IIAs KJIaCCU(UKAIIMOHHAS €IMHULIA JUIS1 KyJIbTYPHBIX PACTEHHIA.

Cnepmarorene3 - o0pa3oBaHUE MY>KCKHUX MOJOBBIX KJIETOK (CIIEPMATO30UI0B):
- Y HUBILIUX PACTEHUH - BAHTEPHUIUSX;

- Y BBICIIUX PAaCTEHUN - B IBLIBLEBON TPYyOKeE;

- Y )KUBOTHBIX - B CEMEHHHKE.

Cnepmaro3ona - My)KCKas IOJOBas KIETKA YEJIOBEKA, >KUBOTHBIX M MHOI'HMX
pacTeHUN.

CriepMarTo30ouji COACPKUT TaIIOWAHBIM Habop xpomocoM. CrepmaTo30ua
OOJBIITMHCTBA OPTAaHU3MOB UMEET TOJIOBKY, IIEUKY M XBOCTHK (KT'YTHK), C TIOMOIIBIO
KOTOpOro oH nepensuraercs. CriepMaTo30uabl MMEIOT XAPAKTEPHOE CTPOCHHE Yy
KaXJ0r0 BUJa OPraHU3MOB.

CnepMuu - MyXCKHE MOJIOBbIE KJIETKH (FaMEThl) BBICIIUX PACTEHUMN, HE UMEIOIINE
OpPraHoOB JIBU>KEHUSI.

CTeHOOHOHTBI - OpraHu3Mbl, CIIOCOOHEIC CymecCTBOBATh JIMIb B CTPOTO
OHpGI[GJIéHHBIX YCIOBHUAX Oprmammeﬁ CpCabl U HC MICPCHOCAIINC UX W3MCHCHUI.

Crtpatocdepa - croii armocdepsl, aexanuid Haa Tpomocdepoit. Crpartocdepa
XapaKTepU3yeTCs:

- BO3pAaCTaHUEM TEMIIEPATypPhI C BHICOTOIA;

- MaJIoi TypOyJIEHTHOCTBIO;

- HIYTOKHO MaJIbIM COJCpKaHUEM BOJSTHOTO Tapa;

- TIOBBIIIIEHHBIM, TIO CPABHEHHIO C HUXKE - U BBIIICIICKAIIMU CIOSIMH, COJEPKaHIEM
030Ha.

B crparocepe nHabmomaroTcs mnepiaamMyTpoBble 00JlaKa, TUIUYHBI OOJBIINE
ckopoctu Betpa (10 80 - 100 m/c).

Cykuneccusi - T1oOcieIoBaTellbHasi CMEHAa OJHUX (UTOLEHO030B (OHOLEHO30B,
OMOreoLEeH030B) IPYITMMH Ha ONPEIEIEHHOM yUacTKe cpepl. Pa3inyatoT nepBuyHbIe
CyKIleCCUH (Ha NMEPBUYHOCBOOOHBIX OT MOYBBI I'PYHTAX) U BTOPUYHBIE (Ha MecTax
pa3pylIeHHBIX COOOILIECTB, TJ€ TO04YBa U HEKOTOpbIE IKUBBIE OPraHU3MBI
coxpaHwIKch). [Ipumepsl Cykueccuii: NOCTENEHHOE 3apacTaHHE ChITYYUX IECKOB,
KaMEHMCTBIX pOCCBINEH, OTMened (NmepBUYHAs); 3aCEIECHUE PACTUTEIbHBIMA H
KUBOTHBIMH OpraHM3MaMu 3a0pOILEHHBIX CEJIbCKOXO3SIMCTBEHHBIX 3E€Melb -
3anexeid, BBIpyOOK U Ap. (BTOpUYHAs).

CuemuieHne reHOB - COBMECTHas Iepejaya JBYX WU 0ojiee T€HOB OT POAMTENECH
notoMkaMm. OOBSCHSIETCS TEM, YTO ITHU TEHBI JieKaT B OJHOM Xpomocome, T. €.
MpUHAAJICKAT OJHOM TpyNNe CUEIUIEHUS U TIO3TOMY HE MOTYT CIIy4ailHO
MepeKOMOMHUPOBATLCA B MeHO03€, Kak 3TO ObIBaeT MPU HACIEIOBAHUU TEHOB,
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JeXalmmx B pas3HbIX xpoMocoMmax. CuerieHne TeHOB Obu1o OTKpbITO B 1906 T.
AHIVIMMUCKUMU TeHeTuKamu Y. barconom u P. [lennerom.

-

Tenodgaza - 3akmoudrTenbHas craadsd MUTO3a. B Tenodasze 3akaHumBaercs
JBUKEHUE XPOMOCOM; MUTOTHYECKUN arlrapaT pa3pyliaeTcsi; BOSHUKAIOT SJIPBILIKH;
BOKPYI Ka&XJIOW U3 JIOYEpPHUX TPYNI  XPOMOCOM, pPACIIOJIOKEHHBIX  Ha
POTUBOIIOJIOKHBIX TIOJIFOCAX KJIETKHU, oOpasyercs sifepHas 000JouKa; HapsAIy C
PEKOHCTPYKIIMEN JOYEPHHUX fAJIep MPOUCXOJIUT pa3lelieHHe Tella KIETKU U
oOpasytores nBe kietku. [IpogomkutenbHocTs Tenodasst ot 1,5 10 400 muH.

TUMHMH - NUPUMHUIMHOBOE OCHOBAHHE, OJIHA M3 YETHIPEX OYKB '€HETUYECKOTO KOJa
(T). TumuH conepkuTCs BO BCeX KUBBIX opranu3zMax B cocrase JIHK. B HeOompmmx
KonuyecTBax BeTpeuaercs B TpancnopTHoit PHK (T - PHK).

Tpanckpunuuss -  Ouocunre3 PHK na wmarpune JAHK, B Xxome koroporo
nocyienoBarenbHoCcTh  HykieotnnoB JHK mnepenuceiBaeTcs B HYKIEOTHIHYIO
nocienosarenbHocTh PH K. OcymiecTsisiercs B KJIeTKax OpraHu3ma.

Tpancasimust - mnporuecc OMOCUHTE3a MOJIMIENTUAHBIX LENed OENKOB B KUBBIX
KJIETKaX. 3aKI04aeTcs B CYNTHIBAHUN T€HETUUECKOW MH(OpMAaLINH, TPEACTaBICHHON
B BHUJI€ IIOCJIEIOBATEIBHOCTH HYKJICOTUIOB B MoJieKynax uHdopmanuonusix PHK (u

- PHK), npuuém HykieotuaHas mnocienoBarenbHocTh W - PHK omnpenenser
MOCJICIOBATEIbHOCTh AMUHOKHMCIOT B CHHTE3UpyeMbIX Oenkax. TpaHcusnus
OCYIIECTBJISIETCS. puOOCOMaMH, C KOTOpbIMU cBsizbiBatoTcss u - PHK w

AKTUBUPOBAHHBIE aMUHOKUCIOTHBIE Tpou3BoAHbIE TpaHcHnopTHEIX PHK (T - PHK).

Tpunmier - xoMOMHAaUMS W3 TPEX MOCIEIOBATENBHO PACIION0KEHHBIX HYKICOTHIOB
B MOJIEKYJI€ HYKJIEUHOBOU KHUCJIOTBHI.

Tponochepa - HUWKHUM, OCHOBHON clioi aTMocdepbl 10 BBICOTHI & - 10 kM B
noisipubix, 10 - 12 kM B ymepeHHBIX U 16 - 18 KM B TPONUYECKUX MIUPOTAX.
Tpomnocdepa cnoit Hanbosee MOABEPKEHHBIN BO3/ICHCTBUIO 36MHOM MOBEPXHOCTH. B
Tponochepe cocpenoroueHo Oosnee 80 % Bceld Macchl aTMOC(EPHOro BO3AyXa,
CIWJIBHO Pa3BUTHI TYpOYJEHTHOCTh W KOHBEKIIHS, COCPEJOTOYEHA Mpeobdiiagaromnas
YacTh BOJISHOTO TIapa, BO3HUKAIOT 00Jiaka, (HOPMHUPYIOTCS BO3AYIIHBIE MacChl U
aTMocdepHbie (GPOHTHI, PA3BUBAIOTCS IUKJIOHBI M AHTUITUKIOHBI U JPYTHE MPOIECCHI,
ONpPEAEIAIONIME ITOTOAY U KIIUMAT.

Y-

YraeBoabpl - OOmMpHAs rpynmna OPraHUYECKUX COCIUHEHUH, COCTOSIIUX U3
yIJIEpoJia, KUCIOpOJa M BOJAOpoaa. BXoasT B COCTaB BCEX JKUBBIX OPraHU3MOB.
YrieBoasr:
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- SBIFIFOTCA CYIIECTBEHHOM 4YacCThIO IIMINEBOIO palMOHA 4YeJIO0BE€Ka W MHOTHUX
KUBOTHBIX;

- MOJBEPTasiCh OKUCIUTEIbHBIM IPEBPAILECHUSIM, 00ECIIEUNBAIOT BCE JKUBbIE KIIETKU
DHEpIuew;

- coiepKaTcs B KIETOYHBIX 000JI0YKaX U APYTHUX CTPYKTypax;

- YYaCTBYIOT B 3aILMTHBIX PEAKLUAX OPraHU3Ma;

- UCIIOJIB3YIOTCS B MEULIUHE.

YrieBoasl NOAPA3AEIAIOTCA Ha MOHOCAXapUIAbl, OJUIOCaXapubl U MOJIUCAXAPUIBIL.

Ypauua - NOHPUMHIMHOBOE OCHOBAHUE, OJIHA M3 YETHIPEX OYKB T'€HETHUECKOTO
kona (Y). BrepBoie o6HapyxeH B 1900 r. B mpoayKTax pacuierICHUS TPOKKEBBIX
HYKJIEMHOBBIXKHUCIOT. [IpUCYyTCTBYE€TBO BCEX JKHMBBIX KIETKAaX, BXOAS B COCTaB
MHOTUX HYKJICOTHAOB U pUOOHYKIEMHOBBIX KUCIIOT.

YpoBHU oOpraHu3anuM KMBOW MaTepuM - pas3dcliCHHE >KU3HU Ha 3emiie Ha
oInpeaeNEéHHbIE CUCTEMATUYECKUE TPYIIIbI, a TAKXKE COOOILECTBA Pa3HOM CII0)KHOCTH.
B  Hacrosimee BpeMss OOBIYHO  pa3jiMyarOT  MOJIEKYJSIPHBIA,  KJIETOYHBIH,
OpraHU3MEHHbIN, MOMYJISUUOHHO - BUJOBOM, OMOreoneHOTHYEeCKU U OnocepHbIii
YPOBHH OPraHU3al1M )KUBOW MaTEpUU.

-P-
(I)aFOIII/ITO3 - IIponcCcC AaKTHMBHOI'O 3axXBAaTbIBaHWA M IIOIVIOIOCHHA JKHBBIX H
HC)XKXHMBBIX YaCTHUI[ OJHOKJICTOYHBIMH OpraHU3MaMHU HJIN OCO6I>IMI/I KIICTKaMH

(daromuraMu) MHOTOKJIETOYHBIX JKMBOTHBIX OPTaHU3MOB. SIBJI€HHE OBLIO OTKPHITO
. . MeunukoBsiM B 1882 1.

@axkTophl JIBOJIONMM -  JBWXKYIIAsd CWIA, BBI3BIBAIOIIAS W 3aKPEIUISIONIAs
W3MEHEHHS B MOMYJLMAX KAK JJEMEHTAPHBIX €IMHUIAX 3BOJIIOLMH. BaxkHeWIMMu
(akTOpamu 3BOJIIOLIMH SIBISIOTCS: MYTAallMOHHBIN MPOLECC U €CTECTBEHHBIN 0TOOP.

@eHOTHIT - COBOKYIHOCTh BCEX BHYTPEHHUX M BHENIHUX MPU3HAKOB W CBOWCTB
ocobm, chOpMHUPOBABIIMXCS Ha 0a3e IeHOTUIIA B Mporecce €€ WHIUBUAYaIbHOTO
pa3BUTHUS (OHTOTCHERA).

®epMeHTHI - OHMOJOTMYECKHUE KATAIM3aTOPhI; M0 XUMHUYECKON NpHupoae - Oesok
wmi PHK. ®epmentsl 00s3aTeIbHO NPUCYTCTBYIOT BO BCEX KIIETKAaX IKUBOTO
OopraHu3Mma.

VYckopsiss OMoXuMUYECKHE peakiuu, (epMEHThI HAMpPaBISIOT U PETYIUPYIOT OOMEH
BEILECTB.

duiorenes - HCTOPHUYCCKOC PA3BUTHUC OPraHHU3MOB; 3BOJIONHA OPraHUYCCKOI'O
MUpa, pasiiIMdHbIX CUCTCMATUUYCCKUX T'PYIII, OTACIBHBIX OPTaHOB 1 UX CHUCTCM.
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DUTOIVIAHKTOH - COBOKYIHOCTh MHUKPOCKONMYECKUX PACTECHUM, OOUTAIONIUX B
TOJIIE MOPCKUX M IIPECHBIX BOJ M IEPEABUTAIOLIUXCA IOJ BIHUSHUEM BOIHBIX
TEUCHUU.

doTonepuoOaU3M - PEAKIUS OPraHU3MOB HA CMEHY JIHS U HOUU, MPOSBIISIONIASICS B
KOJIe0aHUSIX MHTEHCHUBHOCTU (DU3MOJIOrMUecKUX IMpoiieccoB. B Hambombiieit mepe
doToreprnoau3M CBOMCTBEH 3€JEHBIM PACTEHUSM, (POTOCHUH T€3 Yy KOTOPBHIX MIET Ha
ceery. Tepmun «dotonepuonusm) BBenr B 1920 r. AmepukaHckue yuy€Hbie VY.
lapuep u I'. Annapg.

DoTOCHHTE3 - IIPEBpAILICHUE 3€JIEHBIMU PACTEHUSIMU H  HEKOTOPBIMHU
MUKPOOPTaHU3MaMu JTyducTor 3Heprur CoJHIA B DHEPTHI0 XMMHUYECKUX CBSI3EH
OPraHUYECKUX

BemecTB. MOTOCUHTE3 MPOUCXOAUT C YYACTHEM IOMVIOMIAKOIINX CBET MUTMEHTOB,
npexzae Bcero xjopoduna. DoTocuHTEe3 00ECIEUUBAET BCE 3€MHBIE OpPTraHU3MBbI
XMMUYECKOU IHEPTUEH.

X-

XeMocHHTE3 - nporecc 00pa3oBaHMs HEKOTOPHIMH MHKPOOPTraHHU3MaMu
OpraHUYECKUX BEIECTB U3 JIBYOKHUCHU YIJIepoja 3a CUET DHEPruH, MOoJIydaeMou Mpu
OKHMCJICHUM HEOPraHMYECKUX COCJIMHEHMI: aMMHaKa, BOJIOPOJa, COCAMHEHUN Cephl,
3aKHUCHOTO kele3a. XeMocuHre3 oTkpbul B 1887 r. C. H. Bunorpaackuii.

XuIHU4YecTBO - (opMa B3aMMOOTHOIICHUN MEXIy OpraHM3MaMH Pa3HbIX BUJIOB,
U3 KOTOPBIX OJWH (XHUIIHHUK) TOE€NaeT Jpyroro (XKepTBy, [00bIYYy), OOBIYHO
IpeIBapUTENbHO YOUB €ro.

XJ10pomiiacTsl - BHYTPHUKIETOYHBIE OPTaHOUJbI PACTUTEIBHON KJIETKH, B KOTOPBIX
ocyiecTBisieTcss GOTOCUHTE3. XJIOPOIUIACThl OKpallieHbl B 3enéHbli 1BeT. Hanuune
COOCTBEHHOI'0 TE€HETHYECKOro amnmapara ¢ OeIOKCHUHTE3UPYIOIIEH CHCTEMbI
00€eCIeynBalOT XJIOPOIUIACTAM OTHOCUTENIbHYIO aBTOHOMHUIO.

Xiopoduin - 3el€HBIM NUTMEHT PACTEHUM, COJIEpKAIIUICA B Xjoporuactax. I1o
XUMHUYECKOMY CTPOCHMIO  CIIOKHO€ UUKIMYECKOE COEIMHEHHE MOPPUpPHH,
COJICpIKAIIMI aTOM MarHusl.

B nporecce porocuHTe3a XI0POGUILT MOTIIONIAET CBETOBYIO SHEPTUIO U MIPEBpAIIacT
€e B DHEPIUI0 XHWMHUYECKUX CBSI3€M OpraHudeckux coeauHeHui. Haspanue
«xyjopodumuny Obuto maHo ¢paniy3ckumu xumukamu [1. Ilensthe u XK. KaBanty
3eJIEHOMY CIIMPTOBOMY PacTBOPY CMECH PACTUTEIBHBIX MUTMEHTOB B 1817 T.

XpomaTuaa - CTPYKTYPHBIA DJIEMEHT XpPOMOCOMBI, OpMUPYIOIIHIICS B UHTEp(a3e
dapa KJIETKM B pe3yJbTaTe periMkanuu (yABOGHHs) XpoMocoMm. B mwuro3e
XpPOMOCOMa COCTOMT U3 JABYX XpPOMAaTHI, KaXJas U3 KOTOPBIX MOCIE PACXOKICHHUS B
NOYEpHUE sAOpa CTAHOBUTCA  CaMOCTOSTEIBHOM  XpoMocoMou. B Menose
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TOMOJIOTMYHBIE XPOMOCOMBI, CONMKASICh MOMApHO, 00Pa3yIOT CTPYKTYpPYy U3 UETHIPEX
xpoMatu/ (OUBaJIEHT).

XpoMaTHH - HYKJIEONPOTEU KJIETOYHOIO s/1pa, COCTABIIAIOIINNA OCHOBY XPOMOCOM.

XpomMomepa - UHTEHCHMBHO OKPAIIMBAIOMIMICS YyYacCTOK XPOMOCOMBI, XOPOIIO
HaOomaeMbld B npodasze meiloza, Korja XpoMocoMa MMEET BUJ TOHKUX HHUTEH ¢
YepeyOIIMMUCS YTOIIICHUSIMU.

XpoMoHema - HyKJIenporeuaHas HuTh, conxepxkamas JIHK. Xpomonems! ciryxar
IPOJOJIBHBIMU CTPYKTYPHBIMHU eAuHULAMH XpoMatuia. OpgHa XpoMOcOMa MOXKET
COCTOATh U3 2 - 8 XpOMOHEM, Bcerga (QYHKIMOHUPYIOIIUXKAK JBE €IUMHUIIBI
(xpomatuabl). XpPOMOHEMBI MPEACTABISAIOT COO0OM Tydkn MHUKPOGUOpUILT C
PaCIOIO0KEHHBIMU HA HUX B MOMEPEYHOM

MOPSIJIKE XPOMOMEPaMHU.

XpoMonJacTel - IUIACTHABI CO CJIA0OBBIPAXKEHHON BHYTPEHHEH CTPYKTYpOM.
XpoMoruiacTel  00pa3yroTCsi M3 XJIOPOIUIACTOB M JICHMKOIUIACTOB;  COAEpIKaT
IIPEUMYLIECTBEHHO KENTHIC IIUTMEHTHI (KapOTUHOU[IBI), UHTEHCUBHO

CUHTE3UPYIOUIMECS TPH CO3PEBAaHUU IUIOJOB C OJHOBPEMEHHBIM pa3pylleHHuEM
xsiopoduia. XpoMoruiacTsl 00yCIOBIMBAIOT OCEHHIOIO OKPACKY JIMCTHEB PACTCHHIA.

XpoMocoma - CaMOBOCITPOM3BOJAIIMMCA CTPYKTYPHBIM DJIEMEHT sAApa KIIETKH,
cogepxkamuii  JIHK, B KoTOopol 3akitoyeHa TreHeThdeckas (HacjaeIACTBEHHas)
unpopmarms. Yucno, pasmep u ¢GopMa XpPOMOCOM CTPOTO OIPEICICHBl U
ceuupuuHbl JUIsi Kaxaoro Buga. OTaelnbHass XpoMocoMa COCTOUT M3 OJIHOM WIIH
HECKOJIBKUX nap XPOMOHEM. Paznmuuaror TOMOJIOTUYHBIE (mapusie,
COOTBETCTBYIOIIME) U HETOMOJIOTUYHBIE XPOMOCOMBI. B BHJIe UYETKUX CTPYKTYp
XPOMOCOMBI Pa3JIMYMMbl B MUKPOCKOIT TOJIBKO MPH AEIEHUH KIIETOK.

XpoMoCOMHBII HA0OP - COBOKYIHOCTh XPOMOCOM, 3aKJIIOUEHHAS B SiApE OO0
KJIETKH TeJa PACTUTEIBHOTO WIM JKMBOTHOIO OpraHuW3Ma; XapaKTepusyercs
HOCTOSTHHBIM JUIsl Ka)KJI0TO OMOJIOrMYECKOIr0 BUJIa YUCIIOM XPOMOCOM, ONpeAeIEHHON
UX BETMYUHON U MOP(POIOrHI€CKUMHU OCOOEHHOCTSMHU.

ﬂ:

HenTpuoian - IIOCTOSIHHBIE CTPYKTYpPBl BCEX JKMBOTHBIX M HEKOTOPBIX
PACTHUTENBHBIX KIJIETOK, OCHOBHAs 4YacThb KJIETOYHOIrO ILeHTpa. LleHTprnonm wmmeror
MUIMHAPUYECKyIo Gopmy, amuny 0,2 - 0,8 MKM, UX CTEHKA COCTOWT U3 JIEBIATH TPYIII
MUKpOTpyOouek. B Henmemnsmielica KiIeTKe UMEIOTCS JBE MPUIICKAIINe APYT K JIPYTy
HeHTpuonu. [Ipu NeneHnH KIETKM OHU PACXOAATCA K IMOJIFOCaM, OIpeNesss OCh
BEPETCHA JCJICHUs KIETKU. YJIBOCHUE KaXKIAOW LIEHTPUOIM IPOUCXOIUT, Kak
IIPaBUJIO, B KOHIIE JICJICHHUS.
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IlenTpOoMepa - y4acTOK XPOMOCOMBI, YICPKUBAIOIIUNA BMECTE IBE XpoMaTuasl. Bo
BpEMs JICJICHUS KIIETKM LEHTPOMEpPA HAIPABIAET ABUKECHUE XPOMOCOM K IOJIHOCAM
kieTku. LlenTpomepa uMeeT BUJ XpOMAaTHYECKOU IECIUPATU30BAHHON TIEPETAKKU.

LenTpocoma - opraHoua, IPUHUMAIOIINNA y4acTHE B eJieHUHU KieTku. LleHTpocoma
- Y4acTOK IIMUTOIJIA3Mbl, OKPYXKAIOIIEH EHTPHOIH, PACTIONIaraloIIHiics M0 COCEACTBY
C SJIPOM Y MUMEIOLIUHN MOCTOSHHYIO CTPYKTYPY U3 JIEBSITH YJIbTPAMUKPOCKOIMYECKUX
NaJOYKOBUJIHBIX 00pa30BaHUM.

IleHTp NMPOMCXOKIAEHUSI KYJbTYPHBIX PACTEHUH - pallOH 3€MHOIO 1Iapa, rie
BO3HUKJIM U OBLJIM BBEJEHBI B KYJIBTYpPY OINpPEACIEHHBIC BUIBI U TOJBUJIBI MOJIE3HBIX
JUIsL YeJOBEKa pAacTEHUW M TAE€ COCPENOTOYEHO HMX HauOOJbIIEe TIE€HETHYECKOE
pazHooOpa3ue. Teopusi IEHTPOB MPOUCXOXKACHUS  KYyJIbTYPHBIX  pacTECHUU
pazpabdorana H. WM. BaBwioBeim (1887 - 1943). Bcero BeimenmsitoT 12 1eHTpOB
MIPOUCXOXKICHUS KyJIbTYPHBIX PACTCHUMN, BHYTPHU KOTOPBIX CYIIECTBYIOT JIOKAJbHbBIC
LEHTPHI (MUKPOLIEHTPHI) BOBHUKHOBEHUS OT/ACJIBHBIX KYJIbTYD.

Ienu nutanus (TymeBble, WX TpodUUECKUE 1IEMH) PSIbl BHJIOB PAaCTCHUH,
YKUBOTHBIX, TPUOOB M MHUKPOOPTaHW3MOB, CBA3AHHBIX JIPYT C APYIOM OTHOIICHUSMM:
num@a - notpedutens. OpraHu3Mbl MOCIEAYIONIETO 3BEHA IMOEIA0T OPraHU3MBI
MpEbIAYIIETO 3B€Ha U TaKUM

00pa3oM OCYIIECTBIIACTCS ICMHON TIepe HOC DHEPIHMM M BEIIECTBA, JICKAIIUA B
OCHOBE KPYyTrOBOpOTa BEIIECTB B MpUpoje. lIpn Kaxka0M mepeHoce OT 3BE€HA K 3BEHY
TepsieTcst 6ompinas 4acth (10 80 - 90 %) moTeHIUaTbHONIHEPTUH, PACCEHBAIOIICHCSIB
Bujie Tera. [lo 3Toit mpuunHe Yuciao 3BEHbEB (BUIOB) B LIETH MUTAHUS OTPAHUYEHO
¥ HE MpeBbImaeT 00bI9HO 4 - 5. OCHOBY KaXXI0# IeTH MATAHUS COCTABIISIFOT BUBI -
IPOIYICHTHI - aBTOTPOGHBIC opraHu3Mbl. Clenyrone 3BeHbsl 3aHUMAIOT BUIBI -
KOHCYMEHTBI -  TeTepOTpPO(HBIE OpPraHW3MbI, MOTPEOISIONMINE OPraHUYECKUE
BellecTBa. [lepBUUHBIMU KOHCYMEHTAMU SIBJISIFOTCSI PACTUTEIBHOSIHBIE KUBOTHBIE,
KO BTOPUYHBIM KOHCYMEHTaM OTHOCST IJIOTOSTHBIX YKUBOTHBIX.

HuTo3uH - NHUPUMUIUHOBOE OCHOBaHHE, OJIHA U3 YETHIPEX OYKB T'€HETHUECKOTO
koga (u). LIUTO3MH comepX UTCS BO BCEX JKHMBBIX OpraHu3Max B COCTaBe
HYKJIEHMHOBBIX KucaoT. C pub030ii (yriieBo) o0Opa3yeT HyKJICO3H T IUTHUIUH.

Hurtosoruss - Hayka, W3ydaromias CTpPOEHUE, XUMHUYECKH cocTaB, (DYHKIIUH,
WHJVMBUIYaJIbHOE PA3BUTHE U SBOJIOIUIO KIETOK KUBOTO.

Huromsazma - BHesjiepHas 4acTh MPOTOILIA3Mbl KIIETOK KHBBIX OpPraHU3MOB,
OrpaHUYCHHAs KIJIETOYHOW MeMOpaHoil. TepMHH «UMTOIIa3Ma» MPEeIoKEH O.
CrpacOyprepom B 1882 r. B muroruiazMe pa3ivyaroT: MOCTOSHHBIC BKIIOUCHUS -
OpraHOMJIbl - YHHUBEPCAIbHbIE CTPYKTYpPbl KJIETKH, CBSI3aHHbIE C BBINOJIHEHUEM €€
OCHOBHBIX (YHKUMN (MUTOXOHIpHUH, anmnapat ['onbIKu, 3HI0IIIa3MaTUYECKAs CETh,
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pUOOCOMBI, IIIACTUABI U Jp.); BPEMEHHBIE BKIIOUCHHS - OTJIOKECHHS CIIeIU(DUISCKUX
BEIIECTB (JIMOUABI, YTIJIEBOIbI, O€JIKH, MUTMEHTHI, CEKPETOPHBIE TpPaHYIIbI);
cnenuaibHble 00pa3oBaHusl - MHO(GUOPUILIIBI, TOHOGUOPWILIBL U ap. Bee BKItoueHus
NOTPY’KEHbl B THAJIOIJIa3My, OTHOCUTEIBHO TOMOTE€HHYIO 4YacTh UUTOIUIA3MBlI,
MIPECTABIISIONTYI0 COOOM KOJUIOUIHBIN PACTBOP MHOTHX MOJIEKYJI.

-III-
HlTamm - yucTas KyJbTypa ONpPENENEHHOTO BHUJA MUKPOOPTaHU3MOB,
Mopdonoruyeckue u GU3n0IOrHueckue 0COOEHHOCTH KOTOPOM U3YUYEHBI.

-

JKOJ0rHYecKasi BAJEHTHOCTb - JMana3oH CIIOCOOHOCTH BUJIa CYIIECTBOBATh B
pPa3HOOOpa3HBIX yCIOBUSX cpefbl. [IpM BBICOKOW HSKOJOTUYECKOW BaIGHTHOCTH
OpraHWU3Mbl MOTYT BBIIEPKUBATh OOJBITNE KOJCOAHUS OMHOTO WJIM  TPYIIIBI
dakTopoB cpenbl. [Ipu HEBBICOKOW PKOJOTMYECKOM BaJl@HTHOCTU OPTaHWU3MbI MOTYT
KUTh JIMIIb B OINPEICIEHHBIX YCIOBUSX CpPEIbl NMPU BECbMa HE3HAYUTEIBHBIX HX
KOJICOAHUSIX.

JKOJIOrMYeCKasi HUIIA - MECTO B OMOreolneHo3e, KOTOpOe 3aHUMAET BHJ, HE
KOHKYPHUPYS C APYTMMH BUJAMHU 32 UCTOUYHHMK HSHEPTUU. DKOJOTHYECKas HHILA €CTh
COBOKYMHOCTh BCE€X (PaKTOPOB Cpeabl, B TMpeeliax KOTOPHIX BO3MOKHO
CyIlleCTBOBaHHWE BHAA B mpupojse. OOBIYHO SKOJOTUYECKHE HHUINU 3aHSTHl OJHUM
BUJIOM. DKojorudeckas Huma, no F0.Onymy, - «mpodeccus Bumay.

JKoJIOTHYeCKasi mupamMuaa - rpaduueckoe U300pakeHNUE COOTHOIICHUS MEXIY
OpPOAYLIEHTaMH, KOHCYMEHTaMHM U pEOyLEHTaMHM B 3KOCHCTEME, KOTOpOE
BBIPAYKAETCA:

- B €IMHUIIaX Macchl (mupamujia Guomace);
- B UKclie ocoOelt (mupamua yucea DAToHa);
- B 3aKJIFOUEHHOM B 0COOSIX SHEPruu (MUpaMuJia YHEPTUN).

JKoJIOrHYecKasi cucreMa (PKOCHUCTEMa) - E€IUHBIN NPUPOAHBIA WM MPUPOIHO-
AHTPOIIOTCHHBIA KOMIUIEKC, OOpa30BaHHBIA >KUBBIMH OpraHU3MAMH U CpPEION HuX
oOUTaHHUS B KOTOPOM JKHUBBIE M KOCHBIE JKOJOTMYECKHE KOMIIOHEHTHI COCAMHEHBI
MEXIy CO0OM NPUYMHHO — CIICICTBEHHBIMU CBS3IMH, OOMEHOM BEIIECTB H
pacrpeeneHueM MOoTOKa SHEPTUH.

JKOJOTHYEeCKUN (PAaKTOp - YCIOBHE Cpenbl, Ha KOTOPOE >KMBOE pEarupyer
MPUCTIOCOOUTENBHBIMU PEAKIUSIMH. DKOJOTHUECKUE (PAKTOPBI OMPEICISIIOT YCIOBHS
CYLIECTBOBaHMSI ~ OpraHu3MoB. Pasnuuaior  abuoTtuyeckue, OUOTHUECKHE U
AHTPOIOT€HHbIE HKOJIOTHYECKUE (DaKTOPHI.
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JKOJIOTHSI - HAayKa O COCTaBe, CTPYKType, CBOWCTBaxX, (DYHKIMOHAIbHBIX
OCOOCHHOCTSIX U JBOJIOIMHN CHCTEM HAJOPTaHMU3MEHHOI'O YpPOBHS, MOMYJISIIMOHHBIX
JKOcUCTEM U Ouocdepbl. DKOJOTUS H3y4aeT OCHOBHbIE (DyHIaMEHTaJIbHBIC
3aKOHOMEPHOCTH: TIOTOK HEPTUH, ITUPKYIISAIUI0 XUMUYECKUX dJIEMEHTOB.

3KTOHepMa - HapymeIﬁ CJIOM CTEHKH TeJla KUIIIEYHONOJOCTHBIX)KUBOTHBIX.

DJIMMHMHALMA - YHUYTOXXKEHHE OCOOEH WM JIOOBIX CHCTEMATHYECKHX KaTerOpHi
(BUII0OB, POJIOB) B IpoIiecce 00PHOBI 3a CYIIECTBOBAHHUE.

JHAOMJIA3MATHYECKasl CeTh - OPraHOU dyKapHOT; COBOKYITHOCTb COOOIIAIOIINXCS
KaHaJbleB, BaKyoJllel M «UHUCTEPH», OIPAHUYEHHBIX I[MTOIUIA3MaTHUYECKUMU
MeMOpaHaMU C PacIoJIOKEHHBIMH Ha HUX puOocoMaMu. DHAOIUIa3MaTHIeCKasi CETh
CIIy’)KHT PETYJSITOPHOW CHUCTEMOH KIETKH, Yepe3 KOTOPYI OCYIIECTBISIOTCA
nporieccbl 0OMeHa

BellecTB. PaznuuaroT rmaakyro U TpaHyIsspHYI0 3HJOIUIa3MaTudeckue cetu. I mankas

OHAOIIa3MaTHU4YCCKadad CCTh - OJOHAOIIIa3MaTH4YCCKasa CCTh, JIMIIEHHAs pI/I60COM, B
KOTOpOﬁ MMpOUCXOAAT CUHTE3 M MCPEMCIICHUC JIMIINIO0B W TI''IMKOI'CHA. FpaHynﬂpHaﬂ
OHAOINIa3MaTUYCCKasaA CCTb - OHAOIIa3MaTHYCCKasA CCTh, COCTOAIIasd H3

MEMOpPaHHBIX MEIIOYKOB «<IHKCTEpPH»), MOKPBITHIX pubocomamu. Ha pubocomax
CUHTE3UPYIOTCS OCJKH.

JHTONEpPMA - BHYTPEHHHUU CIIOW CTEHKU TeJa KUIIIEYHOIOJOCTHBIX)KUBOTHBIX.

JYyKapUOThI - BBICIINE OPraHU3MBbI, YETKO 0(OPMIICHHBIE pa KOTOPHIX 00JIaal0T
000JIOYKOH, OTHENsIomEed MX OT HurToruiazMbel. K sykapuoram OTHOCSTCS TpUOBI,
pacteHus

Y )KUBOTHBIE.

-

SAnepHasi 000J104Ka - MOJIEKYJISIPHAS CTPYKTYpa, OTTPAHUYMBAIONIAS SJIPO KIIETKH
YKapHOT OT OKpyXkaromed nuromiasMel. COCTOMT U3 JBYX MapajulelIbHbIX
JUTNONPOTEUAHBIX MEMOpaH.

AapbIIKO - IJIOTHOE TENbIlE BHYTPU fAApa KIETKU. SAPBHINIKO COCTOUT U3
PUOOHYKIICONIPOTEUIOB. SIAPHINIKO ydacTByeT B oOpa3zoBaHuu pubocoMm. OOBIYHO B
KJIETKE

UMEETCSI OTHO SIPBHITIKO.

SituexaeTrka - SJKCHCKas ToJoBas KieTka. SifrexneTka obpasyercs B SUYHUKE B
pe3yJibTaTe 00TeHE3a U UMEET TarIONIHbIA Ha0Op XpoMocoM. SIHIeKIeTKa CONePIKUT
SAPO, HUUTOIUIA3MY CO BCEMH OPTraHEJIaMU U TMOKPHITA

MEMOpPaHHOW 000JIOUKOM.
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SlpycHOCTbL -  pacwICHEHHOCTh PACTUTEIBHOrO cOOO0IIecTBa (MM Ha3eMHOM
HKOCUCTEMBI) Ha TOPU30HTHI, CIOW, SIPYChl, MOJOTU U JIPYyTU€ CTPYKTYpPHBIE WU
@ yHKIMOHAIBHBIE TOJIILIU.
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