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YBAXKAEMBIA CTYJIEHT!

V4yeOHO-MEeTONUECKHNN KOMIUIEKC II0 OUCLMIUINHE buosornsa co3zan Bam B
MOMOIIb JUIsi PabOThl Ha 3aHATHUSIX, MPU BBHINOJHEHUM JOMAIIHEro 3aJaHus,
CaMOCTOSITEILHOM pabOThl U TOATOTOBKM K Pa3IMYHBIM BHJAAM  KOHTPOJIS IO
JMCIIUIIIIMHE, a TaK K€ IPU CAMOCTOSITETbHOM U3YUYECHUU JUCIIUIIINHBI.

YMK 1o JucuuIiUidHE BKJIIOYAaeT TEOPETHUECKUU  OJIOK, TMepeyeHb
MPAKTUYECKUX 3aHSITUH, BOMPOCHI ISl CAMOKOHTPOJISI, MepeueHb TOYEK PYyOeKHOTro
KOHTPOJISI.

[Ipucrynas K u3y4eHHIO HOBOW YUueOHON MUCHUIUTMHBI huonocus, Bel 1OMXKHBI
BHUMATEJIIBHO H3Yy4YUTh CIMCOK PEKOMEHIOBAHHOM OCHOBHOM M BCIIOMOTATEJIbHOMU
aureparypsl. M3 Bcero MaccuBa peKOMEHIOBAHHOM JIMTEPATYPHI CIEAYET ONMUPATHCA
Ha JINTEPATYPY, YKA3aHHYIO KaK OCHOBHYIO.

[To xaxpout teme B YMK mepeunciieHbl OCHOBHBIE IOHATHS W TEPMHUHBI,
BOIIPOCHI, HEOOXOAUMBIE ISl U3y4eHUs (IJIaH M3Yy4YEHUs TEMbI), a TaKKe Kparkas
nH(poOpMaIMs MO KaXAOMY BOIIPOCY U3 MOJJIekKAIUX n3yueHuto. Hannuue Te3ncHom
uHpopMalMu 1O TeMe TMO3BOJUT BaMm BCIOMHUTH KJIKOYEBBHIE MOMEHTHI,
PacCMOTPEHHBIE MPETIOAABATEIIEM HA 3aHSITHUHU.

OCHOBHBIE MOHSTHUA, UCIIOJIB3YEMBIE IPU U3YUCHUU COACPHKAHUS TUCIUILIIAHBI,
MIPUBEJIEHBI B TJIOCCAPUH.

[Tocne u3ydeHus: TEOPETUYECKOro OJI0Ka MPUBEJEH TNEepeueHb MPAKTHUYECKUX
paboT, BBITIOJIHEHHE KOTOPBIX 00s3aTeinbHO. Halnuue MmonoXUTENbHOW OLEHKH IO
MPaKTHYECKUM paboTaM HE0OXOaUMO I MOdydeHHs 3adera mo aucturuimHe/MJIK,
II03TOMY B CJIy4yae OTCYTCTBHSI Ha YPOKE IO YBaXKUTEJIbHOW WA HEYBAXKUTEIbHOU
npuarHe Bam notpedyeTcs HailTh BpeMs U BBITIOJIHUTD MPOMYIIEHHYIO PaboTy.

Copepxanue  pyOeXHOTO  KOHTPOIs  (TOYEK  PyOEKHOTO  KOHTPOJIS)
pa3pabOoTaHO HA OCHOBE BOIIPOCOB CAMOKOHTPOJIS, HPUBEJECHHBIX M0 KaX0M TeMe.

B pe3ynbprare 0CBOCHHS JUCHUIIIMHBI Bl 1OKHBI YMETB:

- OOBSICHATH POJIb OMOJIOTMU B (POPMUPOBAHUH HAYYHOTO MUPOBO33PEHMUS;

- peath dJIEMEHTapHbIC OMOJIOTUYECKUE 3a/1auu;

- BBISIBJISITH MPUCTIOCOOJICHUSI OPTAaHU3MOB K Cpejie OOUTaHUS;

- aHAJIM3MPOBATh M OILICHWBATh PA3JIMYHBIE TUNOTE3bl O CYUIHOCTH,
MIPOUCXOKICHUH )KU3HU U YEIOBEKA;

- HaxoAuTh WHPOpMALMIO O OHMOJOTHYECKUX OOBEKTaX B Pa3IUYHBIX
ucTouHukax  (yueOHMKAaX, CHPAaBOYHUKAX, HAYYHO-TIONMYJISIPHBIX  M3AAHUSX,
KOMITBIOTEPHBIX 0a3ax, pecypcax cetu MHTEepHET);

- HCTIOJIb30BaTh IMPUOOPETEHHbIE 3HAHUS W YMEHUS B IPAKTUYECKOU
JIEATEBHOCTH U TOBCETHEBHOM KU3HMU.

B pe3ynprare 0CBOCHHS JUCHUIIMHBI BBl JOJKHBI 3HATH:

- OCHOBHBI€ TOJI0KEHUSI OMOJIOTUYECKUX TEOPUH;

- CYIIHOCTh OMOJIOTUYECKHUX MPOIECCOB;

- BKJIQJl BBIJAIOIIMXCS (B TOM YHCJIE€ OTEUECTBEHHBIX) YUEHBIX B Pa3BUTHE
OMOJIOTUYECKON HAYKU;

- OMOJIOTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY.
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B pesynpraTe ocBoeHHMA OUCHMIUIMHBL y Bac momkHBI (QopMHUpoOBaTHCS
CIIEZYIOIINE PE3yIbTaThI:

JUYHOCIHbBIX:

- c(OpMHpPOBAaHHOCTh YYBCTBA TOPJOCTH U YBAXEHUS K HUCTOPUH H
JOCTUKEHHUSIM OTE€YECTBEHHON OMOJIOrMUYECKON HayKH; NMPEACTAaBICHUS O LEI0CTHOU
€CTECTBEHHO-HAYYHON KapTHUHE MUDA;

- MOHMMAaHHME B3aMMOCBS3M M B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAyK, HX
BIMSHUSL HAa  OKPY’KAIOUIyI0  Cpedy, OSKOHOMHYECKYI0, TEXHOJOTHYECKYIO,
COLIMAIBHYIO 3THYECKYIO C(hephl NEATENbHOCTH YEIIOBEKA;

- CIOCOOHOCTH MCIONB30BaTh 3HAHUS O COBPEMEHHON €CTECTBEHHO-HAYYHOMN
KapTHHE MHUpa B 00pa3oBaTelbHOM M NPOGECCHOHATIBHOU  JIEATEIbHOCTH;
BO3MOXKHOCTH MH(POPMAIIMOHHON Cpeapl Ansi  oOecredeHuss MPOAYKTUBHOTO
caM0o00pa3oBaHuUs;

- BJIQJICHUE KYJIbTYpPOW MBIIUICHHS, CIIOCOOHOCTh K OOOOIICHHIO, aHAIH3Y,
BOCTIPUATUIO MH(POpPMAIMM B OOJACTH €CTECTBEHHBIX HAyK, MOCTAaHOBKE LEIH U
BBIOOpY IyTeH ee JOCTHXEHUs B podeccuoHanbHo# cdepe;

- CIIOCOOHOCTh PYKOBOJICTBOBATbCSI B CBOEH JAESTEIBHOCTH COBPEMEHHBIMU
OPUHIANIAMA ~ TOJIEPAHTHOCTH, JWajora M COTPYJHUYECTBA; TOTOBHOCTh K
B3aMMOJICHCTBHIO C KOJUIETaMH, paboTe B KOJIJICKTHBE;

- TOTOBHOCTh HCIOJBb30BaTh OCHOBHBIE METOABI 3AIIMTHl OT BO3MOXHBIX
MOCJICJICTBUN aBapuid, KaTacTpod, CTUXUUHBIX OCJCTBUN;

- oOmagaHue HaBbIKaMH 0e30macHOM paboThl BO BpeMsl IMPOEKTHO-
MCCIIEI0BATEIBCKON

- DKCINEPUMEHTAJIbHOU JAEATEIbHOCTH, MPHU MCIONb30BAHUU J1a00PaTOPHOTO
0o0opyI0BaHUS;

- CIIOCOOHOCTh WCIIOJIb30BAaTh MPHOOPETEHHBIE 3HAHWS W YMEHHUS B
NPAKTHUYECKON JEATEIbHOCTH M TIOBCEAHEBHOM JKM3HHM [UIsI COONIOJACHUS Mep
npo(UIaKTUKNA OTPaBICHUN, BUPYCHBIX M IpYIHX 3a00JI€BaHUM, CTPECCOB, BPEIHBIX
OpUBBIYCK (KYpEHHS, aJKOTOJIM3Ma, HAPKOMAHWN ); TIPABUJI TIOBEJCHHS B IPUPOJTHOMN
cpene;

- TOTOBHOCTb K OKAa3aHHIO IMEpPBOIl MOMOIIM NpHU TpaBMax, HNPOCTYIHBIX MU
JIpyrux 3a00JeBaHUAX, OTPABICHHUSX MHUIIEBHIMU MPOTYKTAMHU;

MemanpeomenmHpix:

- OCO3HaHWE COLMAIbHOMW 3HAYMMOCTH CBOEH mpodeccun/crnennuaibHOCTH,
o0alaHue MOTUBALIMEH K OCYIIECTBICHUIO IPOGECCHOHATBHON ACSITENFHOCTH;

- OCO3HaHUE COLMAIBHOM 3HAYUMOCTH CBOEH MNpOoQeccuu/CrnennanbHOCTH,
o0ajlaHue MOTUBAIIMEH K OCYIIECTBICHUIO IPOGECCHOHATBHON ACSITENFHOCTH;

- TIOBBIIICHHE WHTEIUIEKTYaJbHOTO YypPOBHS B  TMPOIECCE  H3YUYCHHS
OMOJIOTMUECKUX SIBJICHMIA, BBIJAIONIMXCS JOCTH)KCHHI OWOJIOTHH, BOIIEANINX B
OO0IIIEYEIOBEYECKYIO KYJBTYpPY; CIOXKHBIX M IPOTUBOPEYMBBIX IyTEH pPa3BUTHUS
COBPEMEHHBIX HayYHBIX B3IVIAJIOB, UEH, TEOPHUI, KOHIENINN, TUIOTe3 (O CYLUIHOCTH
U IIPOUCXOXKJICHUHU KHU3HU, YEJIOBEKAa) B X0/€ pabOThl C pa3IUYHBIMU UCTOYHUKAMU
uHdopmaIuy;

- CIIOCOOHOCTH OPTaHU30BBIBATH COTPYJHUUYECTBO €IUHOMBIIIJICHHUKOB, B TOM
YHUCIIE€ C WCIOJIB30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;



- CIIOCOOHOCTh MOHUMATh IPUHIIUIIBI YCTOWYMBOCTU U MPOAYKTUBHOCTH JKUBOM
OpUPOJbI, TYTH €€ M3MEHEHHUS [0/ BIMSHUEM AaHTPOMOTeHHBIX (DaKTOPOB,
CIOCOOHOCTh K CHCTEMHOMY AaHalu3y TIJIOOATBHBIX SKOJIOTHMUYECKUX MpoOseM,
BOIIPOCOB COCTOSIHMSI OKpPY’KaloIled CpeAbl W PAlMOHAIBHOIO HCIOJIb30BaHUSA
IPUPOIHBIX PECYPCOB;

- yMeHue OOOCHOBBIBaTb MECTO M pOJIb OWOJOTMYECKUX 3HAHUU B
MPAKTUYECKON JECATENBbHOCTH JIFOJIEH, PAa3BUTUM COBPEMEHHBIX TEXHOJIOTHM;
OTIPEJIENISTh KUBbIE OOBEKTHI B IPUPOJIE; MPOBOAUTH HAOIIOJEHUS 32 SKOCUCTEMaMH
C LEJBbI0 UX ONHCAHUS W BBISBICHUS €CTECTBEHHBIX M AHTPONOTCHHBIX M3MECHECHUM;
HAXOJIUTh U aHAIM3UPOBATh HH(POPMAIIUIO O KUBBIX 00OBEKTAX;

- CIIOCOOHOCTh TPUMEHSTH OMOJIOTMYECKHE M DKOJOTUYECKHE 3HAHUS IS
aHaJIn3a MPUKIAIHBIX IPoOJeM X039iCTBEHHOU 1A TEIbHOCTH;

- CIOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEJACHHUIO UCCIIEIOBAHUM, ITOCTAHOBKE
€CTECTBEHHO-HAYYHOTO  JKCIIEpUMEHTa,  HUCMOJb30BAaHUIO  HMH(DOPMAILIMOHHBIX
TEXHOJIOTH JIsl pEIIeHUs] HAyYHBIX U MPO(PECCHOHANBHBIX 3a/1a4;

- CHOCOOHOCTh K OLICHKE 3TUYECKHUX ACIIEKTOB HEKOTOPBIX HCCIEAOBAHHMI B
o0acTy OMOTEXHOJOruHU (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIOI0TBOPEHUE);

npeomMemuuplx:

- copMHpPOBAaHHOCTH TPEJICTABICHUA O POIM U MecTe OHOJOTHH B
COBPEMEHHOW HAay4YHOM KapTUHE MHUpA; [OHUMAHUE pOJIM OWUOJOTMH B
(GOpMHpPOBaHUU KPYro3opa M (PYHKIMOHAIILHOM T'PAMOTHOCTH [UISl pELICHUS
MPaKTUYECKUX 3a/1a4;

- BJIQJICHUE OCHOBONOJIAralOUIMMHU MOHATHSIMHU M MPEACTABICHHUSIMHU O >KHBOMU
IPUPOJE, €€ YPOBHEBOM OpraHW3allMM W SBOJIOLWHU; YBEPEHHOE I10Jb30BaHUE
OMOJOTMYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIaJICHUE OCHOBHBIMU METOJIaMU HAyYHOI'O MO3HAHUS, UCIOJb3YEMbIMU TIPH
OMOJIOTUYECKUX HCCIAEAOBAHUSAX JKUBBIX OOBEKTOB M 3KOCHUCTEM: OIMCAHUEM,
U3MEpEeHHEeM, MPOBEACHUEM HAONIOACHUIN; BBISABICHUE U OLEHKAa aHTPOIOTE€HHBIX
VW3MEHEHUN B IPUPOJIE;

- c(opMUpOBaHHOCTh YMEHUU OOBACHATH PE3YIbTATHl OWUOJIOTHYECKUX
HKCIIEPUMEHTOB, PEIIaTh AIEMEHTAPHbIE OMOJIOTUYECKUE 3a/1a4H;

- chOpMHUPOBAHHOCTh COOCTBEHHOMW TMO3WUIMM TI0  OTHOIICHHIO K
OHMoJOorMYecKor HH(POpPMAIMM, TOJYy4aeMOW U3 PA3HBIX MCTOYHUKOB, TJI0OATBHBIM
HKOJIOTUYECKUM IpobiieMaM U Iy TSAM UX pPelIeHusl.

Buumanmue! Eciii B xo/1e u3yueHus TUCUMIUIMHBI bronorus y Bac Bo3HHMKarOT
TPYJIHOCTH, TO BBl Bcergja MoXxeTe K MPEenoJaBaTesto NPUUTH Ha JOMOJHUTEIbHbIE
3aHATHS, KOTOpbIE MPOBOAATCS comNIacHO Trpaduky. Bpems mnpoeneHus
JOTIOJTHUTENbHBIX 3aHATHUA Bbl cMOXeTe y3HaTh y MpenojaBaTelisd, a TaKKe
MO3HAKOMHUBIIKCH C TpaUKOM HUX MPOBEJEHUS, pa3MEIICHHOM Ha JBepHU KaOWHeTa
IpenoaBaTess.

B cnydae, ecnu Bbl nponyctunu 3aHsTusA, Bbl Takke Bcerjia MoxeTe NpUTH
Ha KOHCYJIbTAIIMIO K MPENOIaBaTENI0 B YAChl JOTOJHUTEIbHBIX 3aHITHH.



OBPA3OBATEJIbHBII MAPHIPYT IIO JUCHUILIMHE BUOJIOT A

Tabmuua 1
DopMBbI OTYETHOCTH, 00sI3aTeJIbHbIE JAJIS1 CAAYH KosnuecTBo
IIPAKTUYECKUE 3aHITUS 4
Touku pyOeKHOTO KOHTPOJIS 4
[IpomexyTouHass arrecranuss B BHJE HUTOTOBOM KOHTPOJIBHOM
paboThI

Kenaem Bam ynaun!




COJEPKAHUE JUCIHUIIJIMHBI
O0bekT u3yvenusi 0nosioruu. Meroabl MO3HAHUS KMBOM MPUPOALI

OcCHOBHBbIC TOHATHS M TEPMHMHBI MO Teme: OWUOJIOrUs, HaONIOACHUE,
DKCIEPUMEHT, CPAaBHEHHUE, ICTOPUUECKUI METOJ

IInan u3ydyenus Tembl (epeyeHb BOMPOCOB, 00A3aTENbHBIX K U3YUYEHUIO):
1. Onpenenenre NOHATHS «OUOJIOTHUSD)
2. Metoapl 6uonoruu

KpaTtkoe u3noxenne TeopeTH4eCKNX BONPOCOB:

buonozusa — coeoxynnocmsv unu cucmema HAYK 0 IHCUBHIX CUCHIEMAX.
[loHsATHE <GKUBBIE CUCTEMbBI» 3/1€Ch BaXKHO MMOJYEPKHYTh, IMOCKOJBKY >XU3Hb HE
CYILECTBYET cama 10 ce0e, a SIBISIETCS] CBOMCTBOM OIPEIEIICHHBIX CHCTEM.

[IpenMet u3ydeHus: OMOJIOTUU — BCE MPOSIBIICHUS )KU3HU, & UMEHHO:
CTpO€HHE U (PYHKIIUU KUBBIX CYIIECTB U UX MPUPOTHBIX COOOIIECTB;
pacrpocTpaHeHue, MPOUCXOXKICHUE W Pa3BUTHE HOBBIX CYIIECTB U UX

COOOIIIECTB;
CBSI3U JKMBBIX CYIIECTB U MX COOOIIECTB JPYT C JIPYTOM U C HEKUBOU
MIPUPOJION.
3amauyn  OMOJOTMM  COCTOST B M3YyYEHMH  BCEX  OMOJOTMYECKHX
3aKOHOMEPHOCTEH W PpaCKpbITUM CYIIHOCTH >ku3HU. [lpm sTomM B Ouonoruu
UCIIOJIb3YETCS PSIi METOJIOB, XapaKTEPHBIX JJI1 €CTECTBEHHBIX HayK.
K ocHOBHBIM MeTO/1aM OMOJIOTUH OTHOCSITCS:
Habr00€enue, 03BOJIIONICE OIMMCATh OMOJOrHYECKOE SIBJICHHUE;
cpasHeHue, NAIOIIEe BO3MOXKHOCTh HAWTH 3aKOHOMEPHOCTH, OOLIHe IS
PA3HBIX SBJICHU;
IKcnepumenm, B X0€ KOTOPOI0 UCCIIEI0BATENb UCKYCCTBEHHO CO3/1a€T
CUTYallMIO0 TO3BOJISIIOLIYIO BBIIBUTH TIJIyOOKO Jexamue (CKpBITbIE) CBOMCTBa
OMOJOTHYECKHX 00BEKTOB;
ucmopuyeckuit memoo, TO3BOJSIIONIMI Ha OCHOBE JAaHHBIX O
COBPEMEHHOM MHpPE XHUBOTO U O €r0 MPOIIIOM, paCKPbIBATh 3aKOHBI Pa3BUTHUS KUBOMN
PUPOJIBL.
Beimie 66110 cka3aHo, 4TO OMOJIOTHUS SABJISIETCSI CUCTEMOM HayK, KOTOPbIE MOTYT
OBITH KJTACCU(DUIIMPOBAHBI PA3IMYHBIM 00pa3oM.
1. Ilo npeomemy usyuenusn: 60TaHUKA, 300JI0THS, MUKPOOUOIOTHUS U T.1I.
2. Ilo obuwum ceoiicmeam Hcugvlx OPeaAHU3IMOG:
- TE€HETHKA (3aKOHOMEPHOCTH HACJIEACTBEHHOCTH)
- Onoxumus (IpeBpalieHus BEIIeCTBA U SHEPTUH)
- 92Kojorus (B3aUMOOTHOIIEHHUS J>KUBBIX CYIIECTB M WX MNPUPOJHBIX
COOOIIECTB C OKPY KAKOIIEH Cpeioif) U T.II.
3. Ilo ypoeuw opeanuzauyuu Hcu6olu Mmamepuu, HA KOMOPOM
paccmMampusaromca Heueble CUCMeEeMbl:



- MOJIEKYJIsIpHas OMOJIOTHS;
- IHTOJIOTHS;
- THUCTOJIOTHS H T.II.

IIpakTHyeckue 3aHATHS
— HE NIPEAYCMOTPEHO.

3agaHus I CAaMOCTOSITEILHOT0 BhINOJIHEHNSI
— HE MPEeyCMOTPEHO.

dopMa KOHTPOJISI CAMOCTOSITE/IbHON (BHEAyIMTOPHOI) padoThI:
— HE MPEyCMOTPEHO.

Bomnpocs! Aj1s1 CAMOKOHTPOJIS 110 TeMe:

1. JlaitTe onpenesieHre MOHITHIO «OUOJIOTHUS»
2. [lepeunciure OCHOBHBIE METO/bI OMOJIOTHH.
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Pa3gen 1. Yuenue o KiieTke

Tema 1.1. PazBuTue 3HaHuii 0 KjieTke. XUMHYECKash OpraHu3aIys KJIeTKH

OcCHOBHbBIC OHATHS M TEPMHUHBI M0 TeMe: KIETKA, MAaKpO-MHUKPOIIEMEHTHI,
HEOPraHUYECKHE BEIIECTBA, OUOMOIMMEPHI, MOHOMEPHI, YTIJIEBOIbI, JIUIHUbI, TOPMOH,
(dbepMeHT, BUTAMUHBI, HyKJIEUHOBBIE KUCIOTHI, ATD.

Il;1aH u3y4YeHus TeMbl:

1.ITonsTHe 0 Hayke muTonorus. Kiietka — sjneMeHTapHasi )KMBasi CUCTEMA.

2. XUMHUYECKUM COCTaB KJICTKU:

a) DJIEMEHTHBIM COCTaB KJIIETKHU;

0) HeOpraHWYECKHE BEIIECTBA KISTKH: BOJa, MUHEPaIbHbIC BEIISCTBA;

B) OpraHMYECKHE BEIIeCTBA: OCIKH, YIJICBOIBI, TUIHIbI, HYKICHHOBBIC
KUCI0ThI, AT®D.

Kparkoe u3inoxeHue TeopeTu4yecKuX BONMPOCOB:

1.Hutonorus (rp. kytos — kierka, logos — yudeHne) — Hayka O CTPOCHUH,
(GYHKIIMU U pPa3BUTHU KJIETKH.

KieTka cocTaBiiieT OCHOBY CTPOCHMS, KU3HEACATEIbHOCTH M PAa3BUTHUS BCEX
KUBBIX (OPM — OJHOKJIETOYHBIX, MHOTOKJIIETOYHBIX U JaXXe HEKJICTOUHBIX.
bnarogaps 3aj0’keHHBIM B HEH MeXaHM3MaM KJleTKa o0ecriedrBaeT OOMEH BEIECTB,
UCIIOJIb30BAaHUE  OMOJIOTMYECKOW  HMHpOpMaluM,  pa3MHOXKEHHE,  CBOMCTBa
HACJIEJICTBEHHOCTHY MW W3MEHYMBOCTH, OOYCJIOBIMBAasT TE€M CaMbIM MPUCYIIHE
OpPraHMYEeCKOMY MHUpPY KauyecTBa €JIMHCTBA U Pa3HOOOpa3us. dJIEMEHTapHas >KUBas
CUCTEMA.

2. XumMHYecKuil cOCTaB KJeTKH. Bce KIETKHM >KMBOTHBIX M PACTUTEIbHBIX
OpPraHu3MoOB, a TaKXX€ MHUKPOOPTaHU3MOB CXOJHBI MO XHWMHYECKOMY COCTaBy. B
KJIETKE COJEPXKUTCS HECKOJBKO ThICAY BEIIECTB, KOTOPHIE YYAaCTBYIOT B
Pa3HOOOPa3HbIX XUMHUYECKUX peakiusax. CXOJICTBO B CTPOCHHUM U XUMHUYECKOM
COCTaBE Pa3HbIX KJIETOK CBUJIETEIILCTBYET O €IMHCTBE UX MTPOUCXOKICHUS.

Ta6numa 2 Baxueline XUMUUECKUE SJIEMEHTHI KIIETKU

a.TlE‘ME]lTI:], BXOIANNE B COCTAR RKIeTOR ORTAaHEMOE, %

DMAKPDAITEMEHTEL

{mo 0,001% )

FMHERDOIIEMEHTEI

{DT ﬂrml 'r_“_", Dq.ﬂﬂ'ﬂﬂﬂl?"ﬁ}

L\".i'l BT [] a1 I-!'H_I'}l’}lﬂ.!le]'lIE' HTHI
{reree 0,000001%)

Marnawui (0,02—0,03)
Harpui# (0,02 0,03}
Kanewwuit {0,04—2,00)

Kuenopoy (65--T5) Bop Ypag
Vonepon (15 18) KobaneT Pamui

E Azor (1,5--3) Menr Jonoro
Boaopon (B—10) Monnénen Pryvre
Docdop (0,2—-1,00) Tluuk Bepunaui
Kaauit (0,15—0,4) Bananwi Ieawmin
Cepa (0,15-0,2) Hon Cenen
Heneso (0,01-—-0.15) Bpom
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Tabnuna 3 [IporieHTHOE COOTHOIICHHE OPTraHUYECKUX U HEOPTraHMYECKUX BEIIECTB,

COACPKAIMUXCA B KIICTKC

Heoprammeckwe | Copmep:ranmne, % Opranruueckue Conepmanne, %
Boaa 40—95 Beaxu 10—20
Hpyrue neopra- |1.0—1.5 Juny st 15
HHYEeCKHe Bellje- Yrneeone 0,2—2,0
CcTBa HykJjeMHOBbLIE KHCAOTEI 1,0— 2*?
| AT m apyTHe RESKOMoOJIe- 0,1-0,5
KYNAPHbLIE OPpraHuYecKHe
| COBIMHEHMHA
BelwlecTea 8 cOCTase OpraHvaMos ’
]
| l
Heopranuwyeckue Opranuwueckue I
l ) I
! | I l
i Mansie Buononumeps:
CoenuHeHun | MOH | MONEKyNb | {MaxpoMonexyns)
—_ Bona | —  AHWOHGI — MoHocaxapuobl l— Nonwcaxapuab
Conw, —  Katuone —  AMWHOKWUCNOTE l— Benku
KWCAOTE! -
W op.
—  Hykneotuak! HykneuHoBee
KMCAOTH
— Jvunuowsl
o) Lpyrue

Maxkpo3s1eMeHThI BXOAST B COCTaB OPraHMYECKUX COSAMHEHUH.

MukposieMeHThI: 1o (BXOIUT B COCTaB TUPOKCHHA, TOPMOHA IIUTOBUTHOM
Kenesbl), KoOanbT (BuTtamuH B12), mapranen, HHKeNb, PYTEHHH, celeH, (TOp
(3yOHast sMalib), MeJlb, XPOM, IIMHK

YiabTpaMUKpP031eMeHThI OKa3bIBAIOT OAKTEPUIIMTHOE BO3JICUCTBHUE,
MO/IABJITIIOT 0OpaTHOE BCACHIBAHWE BOJBI B TOYCYHBIX KaHAIbIAX, OKAa3bIBAIOT
BO3nelicTBe Ha (epMmeHThl. [Ipm ero HemocTaTke celeHa pa3BHBAIOTCS PAKOBBIE
3a0osieBaHusl. OYHKITUU YIBTPAMUKPOIIIEMEHTOB €ITIE MaJIO TTOHSITHBI.

Boaa - BaXHEHIMIA KOMITOHEHT KJIETKH, ONpeaeiseT (U3HUECKHEe CBOWCTBA
KIeTKH — 00BEéM, ympyroctb. Boma pacTBopsieT BeIIecTBa, YYacTBYIONIUX B
XUMHUYECKUX PEAKIUAX: TEPCHOCUT IUTATEIbHBIC BEIICCTBA, BBIBOJUT W3 KJICTKU
oTpabOTaHHbIE MW BpeIHbIE coeluMHEHus. BermecTBa pacTBopuMble B BOJIE
ruApomiIbHBIE (OT TPEYECKOr0 «TUAPOC» -Boja, «(puieo» — I000Bb)- CIUPTHI,
aMUHBI, YTJIEBOIbI, OCJIKH, COJIH.
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http://elenazharkova.ru/wp-content/uploads/2015/01/veshe.jpg

HepactBopumbie B Boge TuapodoOHBIE (OT TPEUECKOro «TUApOC» — BOJA,
«poboc» — cTpax, HEHABUCTh) — KUPBI, KJIETUATKA.

MunepaJjibHble coin 00ecreunBaroT CTaOHJIbHBIE MoKa3areyu
OCMOTHYECKOIO  JIaBJICHUS, IepeJadyy  HEpPBHOIO  HMMIYJibCca,  SIBISIOTCS
HOCHUTEJIIMHM 3JIEKTpUYECKOro 3apsana. Jlis mpoueccoB MKU3HENEATEIbHOCTH U3
BXOJSIIMX B COCTaB cojiell KaTHUOHOB HamOosiee BaxkHbl: K+, Na+, Ca2+, Mg2+ u3
annonoB: HPO42-, H2PO4-, Cl-, HCO3- [IpoyHOCTh ¥ TBEPAOCTH KOCTHOM TKaHU
obecnieunBaercs GpochaToM Kaibius, a pAKOBUH MOJUTFOCKOB — KapOOHATOM KaJIbITHSI.

Opranuyeckne BelIeCTBA KJICTKM NIPEICTABICHbl O€lKaMH, JUIUAAMHU,
yIJIeBOJlaMU, HYKJIIEMHOBbIMU KuciioTamu, AT®, BuTamMmruHamMu 1 ropMOHAMHU.

beaknm — 310  OWOMONMMEpPHl, MOHOMEpPaMHU  KOTOPBIX  SIBIISIOTCS
AMUHOKHUCIIOTHI. AMUHOKHCIIOTBICOIEPKAT aMUHOTPYIITY, KapOOKCHWIBHYIO TPYIITY U
pamukai. B cocraB OenkoB BxoauT 20 OCHOBHBIX aMHUHOKHCIOT. COeTUHSIOTCS
aMHUHOKHCIIOTBI MEX]Iy cO00i ¢ 0OpazoBaHueM nenTuaHoM cBsa3u. Llenouka u3z 6onee
yeM 20 aMHUHOKHUCJIOT Ha3bIBAa€TCSA MOJUMNENTUIOM WiM OenkoM. benku oOpasyroT
YEThIPE OCHOBHBIE CTPYKTYpbl: MEPBUYHYIO, BTOPUYHYIO, TPETUUYHYIO U
YETBEPTUUHYIO

benku BBIMONHSAIOT B KJIETKE Pl QYHKIMH: MIACTUYECKYIO (CTPOUTENBHYIO),
KaTAUIUTHYECKYIO0 ((hepMEHTATUBHYIO), SHEPreTUYECKYI0 (SHEepPreTHdYecKas 1EHHOCTh
pacmerienust 1 r  Oenka 17,6 xJIx), curHaipbHyr (peuenTopHylo),
COKPATUTENbHYIO  (IBUTaTEJIbHYI0), TPAHCIOPTHYIO, 3alllUTHYIO,PEryJISTOPHYIO,
3aacarmmlylo.

0 npy AeNCTBUM Ha pacTEop

20 Tunos. 0 . p
f H,N-CHyC~OH + H-N-CH-COOH —™ H,N-CH;C-N-CH-COOH Genka s uienouHoii cpene
HesaMmeHUMble 3aMeHUMbIe l-‘l (I?H -ty i 4 cynbchara meaun

3 3 nosAenseTca chuoneroBoe

STUYUH, eanuH, TTHLHH anaHuH [TIHLHM aNaHUH

nediyuH, cTpoeHne (xumemTin) oKpalmnBaH1e
usonelyuH, PaAvkan »
mpeozw-; ‘ bl oBpazoBaHue nenTUAHoN cBAau ] oBHapy¥MBaeT
’ CH aMMHOKUCIIOT, nenTMAHYIO CBR3b
MemuoHUH,
JIU3UH, KapBoKcMnbHan obHapyxeHue GuypeToBan peakuus
heHunanaHuH, aMuHorpynna  TPYNMA KCaHTONPOTEMHOBARA peakUus

mpunmochaH (onpepenser  (Onpeaenser o6HapYKMBaeT apOMaTUIeCKUe paauKanb!

KUCMOTHbIe

OCHOBHble i
cBOWCTBA)

cBOMCTBA)

W 6enkoBan 6ythepHas cuctema
OCHOBHOE CBOUCTBO

CeoucTBa Oenka 3aBUCAT OT
nocnegoBaTeNlbHOCTU aMUHOKUCTIOT B
ero monekyne. 3aMeHa, yTpara unu

Knaccudoukauma

npu AeCTBUM Ha pacTBOp Genka KOHLeHTPUPOBaHHOWN a30THOU
KUCNOTbI NOABNAETCA XKeNToe oKpawBaHue

no chopme _<> rnodynfApHble

pacTBOPUMbI
chubpunnsapHbie
HepacTBOpUMbI
—!l Y_‘\——__.
nc cocrtas T

hyHKUMK NpocThbie (NPCTEUHbI

XPOMONPOTEUHbI

pobaBneHWe HOBOM aMUHOKUCNOThI
MeHSAI0T cBoWCTBA 6enka. 3To ABNeHue
NEXNT B OCHOBE MHOTOOBPasnA XU3HW.

CTPYKTYpbI 1. KatanuTtu4yeckas (chepMmeHTaTMBHAA)

2emoen06uUH,
xnopogunn
(okpawerHbie
Hebenkosbie

2. CTtpouTenbHag

KepamuHh

peHaTypauusa = 3. IBUraTenbHan  awmuH, MUOSUN KOMITOHEHMLY)
= = P
3 3 gg & ; 4. TPaHCNOPTHAA  zemoznobum Metannonporentbl
& i 323 _0 (c uoHamu
o £ W g E %n @ 5. PerynAaTOpHAA  uHcynuH, penpeccophi MapaaHua, UuHKa)
aQ ~Aa < [+] ] ;
3 ..E .3) %% z E PR GE LD 6. PelenTopHan (curHanbHas) FNUKONPOTEUHBI
& o S 8 2 0 «kowmonexynapHpie podoncun MYPEUH, MyUtH
= o > % = CTIOHB!
= e D3 o Pepueumu 7. 3aWmTHan uHMepdepoH,
| & s m =5 § v Sl e s
E = o 8. TOKCUYECKAA HelipomoKcuH s
-t i — 3meuHozo ada P
ASHATYREUHE 9.3 dhocdoonpoTenHbl
g-crupanb . f-cmpyxmypa KMCNOTbI, WENOYH, TSKeNble MeTanmbi, . IHEPTETUMECKAA 12— 17,6 kx
(cnoucman) KaseuH Monoka
TeMmneparypbl, U3ny4yeHHUA 10 3a|1acaIO!!|aF|

KkneuxosuHa HYKNneonpoTeuHbl

13



YFJ'IGBOI[BI COCTOAT H3 YIIIC
nmoauMeper € MOHOMCpaMH B

pona, Bojaopoja W Kuciopoaa. ClOXHBIE —
BHJIC MOHOcaxapujioB (TJIOKO3a, pubo3a,

ne3okcupr603a). K yriieBogaM OTHOCSATCS TIIIOKO3a. YKMBOTHBIA KpaxXMajl-TIUKOTCH.

MHorue yrieBojbl
MJIACTUYECKYI0 (CTPOUTENBHYIO),

XOpOILIO PACTBOPUMBI.

VYrneBoabl BBIMOJHSIOT B KJIETKE
SHEPreTUYECKYl0 (PHEepreruueckas I[IEHHOCTh

pacuierienus 1 r© yrineBogoB — 17,6 kJx), 3anmacaromiyr0 U ONOPHYIO (yHKIIUH.
VYrieBoabl MOTYT TaK)Ke BXOJUTh B COCTAB CJIOKHBIX JIMITUIAOB U OCJIKOB.

NeHTOo3bI I

CHOI

H CH,OH

¢
0
) AOH \‘A
NH KNneTo4Hble CTEHKWN
1

&®: cTpouTenbHasa T
COCH, .xumUH rpuéos

GH,OH naHuupu

Y fon YNEeHUCTOHOTUX
NH
|

COCH, COCH,

‘/——% OH
0
pubosa  deszokcupubosa
CH,OH CH,OH
o. OH o. OH

OH OH

» nonumep N-auetnn-D-rnokosamuHa

nonuMepbl rMKOKO3bl

®

OH

@®: nocTpoeHue HK

H

nonucaxapuasl KanMaJ'J (p-A)

=
R — :
0:0:0;0 8
Q)
06was hopmyna aMLUITONeKmuH z
C,(H,0) amurnosa (paseemerneHHble | |,
rekcosbl ol 12U m ~ -
0] (nuHetHble MOSTeKynbl) =
2ITHOK03a MOTTeKybI) g
r————"/\w SCH.OH SCH.OH SCH.OH 2l
CH20H I:HZDH u’ on 3 oy . o e
H |* """ 0 OH /;g H\'\" ‘S H\(\n "3 Wit U
p H H H
}\' OH H /| oH (® manumosa TOT Ny’ O 0 Oﬁ
HO) 2710K03a + 25THoKo3a H OH H OH N OH 5
=
a-2/TFOKO3a @ ©
2ITIHOK03a " 3 <]
® ’B CeeKIT08UYHbIL caxap SriuKOSeH, g" e)
aemajsieHue MosteKys1 8 2 pa3a abltue, <]
pykmosa) . omepsi (caxapo3sa) g
2/110K03a +hpyKmMo3a Yem y aMUIToNneKmuHa =——> KoMMaKmeH g
2anakmosa | e/1toK03bi cH,0H CH,0H =

H 0,

H

H
Ho \OH

rmapounbH bl<

[

3HepreTuyeckas @.
1r-17,6 kIx

H OH

CH,0H
o SO
OH N

\ L oH >.0

OH

Q

MOSTOYHBI caxap (f1akmosa)
2af1aKkmoasa + 2/T1roKo3a

o H rodxodum 0517 MUSOMHbLIX 0pe2aHU3MOos

H

OH H./ on

avanasa

H qemtanoaa
HOH
CH,OH
y-. J—0_ OH
OH rnapodpobHa
OH il

@: cTpoUTENbHAA

Hyxkneunogule Kucinomol 00pa3yloTcsi B KICTOYHOM sIJIpe, C 3TUM CBS3aHO MX
Ha3BaHUE (OT JaT. «HYKIEYC»-sIpO). 3TO OMOMOJMMEPBhl, MOHOMEpPAMU KOTOPBIX

SABJIIIOTCS  HYKJICOTHUABI. B cocras

HYKJIICOTHAa BXOJAT a30TUCTOC OCHOBAHUC,

YIJIEBOJ U OCTaTOK opTohochOopHON KUCIOTHL. BBIIENSAIOT 1Ba THMa HYKICMHOBBIX

kuciot: pudonykienHosyto (PHK) u

ne3okcupudonykiennoByto (JIHK).

JAHK Bxitouaer derbipe Thna HykJIeoTua0B: aaeHuH (A), tumuH (T), ryanun (I') u
ruto3uH (I1). Ctpykrypa JJHK Obuta otkpeita @. Kpukom u [I. Yorconom 1953r.
Monekyna JIHK npexacrasmsier coboit nByuenodeunyio cnupanb. JJHK ompenenser
cocTaB O€JKOB KJIETKM W TIepelady HacJEJACTBEHHBIX NPHU3HAKOB U CBOWCTB OT

poautenei K MOTOMCTBY.

PHK BxtouaeT 4eThIpe THINA HYKJICOTHAOB: ajaeHuH (A), ypamui (A), TyaHuH
(I) u wmwro3un (L).Beigenstor tpu Buga PHK: undopmanmonnyro (u-PHK),
tpaHcnopTHyto (T-PHK) u pubocomanbnuyio (p-PHK). ®@ynxuun PHK cBsa3zanbl ¢
00pa30BaHMEM XapaKTEPHBIX IS 3TOM KJIETKH OEJIKOB.
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onpedeneHHsit nopadok Hykneomudos JHK
coomeemcmeayem onpedesTeHHOMY TOPAGKY
amMuHoKUcIIom Geska

cnocob «3anucus
MHpopmaLum

O @-[DaS-GEr®
@'@ e

HYKneoTun

OCHOBHOE CBOUCTBO

}L‘ KOMNNeMeHTapHOCTb

: des-or(cu—puﬁo-HymeuHoeaﬁ Kucroma

nepcoHanun

HyKneuHoBble KUCNOThI J

PosanuHna dpaHknuH
fIONyYeHlUe peHmaeHoepamMm
cmpyxkmypbt JHK, 1951

SpBuH Yapradsdp
A+=T+U | npaeuna
A=T =4 ] Yapaagpcpa

DxeliMmc YoTcoH, ®peHcuc Kpuk
omKpbimue cmpykmypbil OHK &
aude deoliHoU cAupanu, 1953

CTPYKTYpPa

HK Jili]

1. XpaHeHue
2. KonupoeaHue

}Hacnegcmeuuom [
3. Peanusauua

MHPOPMalnn

OHK PHK : pUGO-HyKTeUHOGasA KUComa
ABoiiHanA oAuHapHas —a —
cnupans HUTb MPHK (MPHK) TPHK PPHK BPHK
[e30KCUPHEO3a pUG03a wyepTex» Genka «NepeBO3YMKn  «CTAHOK» ANS reHeTudeckas
3 UHcpopMauua
- ypaumn MaTpUYHbIi CUHTE3 ] CbIpbA - CUHTesa Genka Cgmgyca
AMUHOKNCNOT
TpancKpHITLIMN Tpancnaums
JHK > PHK
SROVON NS\
= P_cn:mnunn
JHK JAHK
TROVON

KomnnemeHTapHocTL - B3aMMHOE COOTBETCTBUE MONeKyn GMOMonMMepoB UK UX chparMeHToB, oGecnevnBalolee
ofpazoBaHue cBA3eii Mexady HUMH

AT® (aneno3nnrpudocdar)- yHUBEpCAIbHBIA OHOJOTMYECKUNA AKKYMYJISITOP
sHepruM B KieTke. AT® comepKUTCA B MHUTOXOHIPHUSAX, SAPE, XJIOPOILIACTAX,
rutoruiazme. C momompbio AT® B KjIeTKe OCYyIIeCTBIICTCS CHHTE3 BEUIECTB, OUCHHE
KIT'YTUKOB U PECHUYEK B KJIETKaX MPOCTEUIIHNX.

IIpakTHYecKue 3aHATUS
— HE NIPEAYCMOTPEHO

3aganus I CaMOCTOSAITEJIbHOTO0 BbIIIOJTHEHUSI
— HE NPEAYCMOTPEHO

Bonpoch! AJ1s1 CAMOKOHTPOJISI 110 TeMe:

1. Kakue sneMeHTHI TIpeobiiajaloT B COCTaBe KUBBIX opraHu3MoB? KakoBo ux
OnoJIorHYecKoe 3HaUCHHUE?

2. KakoBa Owuosioruueckas pojib BOAbI B KJIETKeE?

3.3HaueHME MUHEPAIIbHBIX BEUIECTB B KJIIETKE.

4. OxapakTepu3yiTe CTpOEHUE MOJIEKYJI YTIIEBOAOB B CBSI3H C UX (QYHKUHUSAMHU B
KJIETKE.

5. OxapakTepu3yiTe CTPOCHHE MOJICKYJI JIUMHUIOB B CBSA3U C UX (PYHKIUSIMHU B
KJIETKE.

6. OxapakTepu3yuTe CTPOCHHUE MOJICKYJI OCIKOB B CBS3H C UX (PYHKIHUSIMHU B
KJIETKE.
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7. JIOKa)XKuTe CHpPaBEUIMBOCTh YTBEPKACHUS O TOM, YTO OEJIKM COCTaBIISIFOT
OCHOBY KM3HU.

8.I'me pacnionoxensl Monekysl [JHK B kneTke, KaKOBO MX CTPOEHUE U KAKYIO
pOJIb OHHM UTPAIOT?

9. Oxapakrepusyiite ctpoeHue, Buabl, GpyHkunn moiexyn PHK.

10. KakoBo ctpoenue u 3HaueHne AT® B kieTke?
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Tema 1.2. Ctpoenue u GyHKIIMH KIETKU

OcCHOBHBIC IOHATHA U TEPMHHBI 110 TeMe: KIETKU OAKTEPHil, KIIETKU TPpUOOB,
KJIETKH PACTEHH, KJIETKU )KUBOTHBIX, IPOKAPUOTHUECKHUE KIETKH, 3YKAPUOTUUECKUE
KJIETKH.

Ili1an u3y4eHus1 TeMbl:

1. Crpoenue u GpyHKUIUU KIETKH

2. IIpokaproTHUECKNE U 3yKAPUOTUYECKHUE KIIETKH

3. Huromuaszma u kiaetoyHas MeMOpaHa. OpraHou/ibl KJIETKU.

Kparkoe u3inoxeHue TeopeTu4yecKuX BONMPOCOB:

1. CtpoeHne U PyHKIHHU KICTKH

Hayka, u3yuaromiasi cTpoeHue U (PyHKUHMH KIJIETOK, HA3bIBACTCS UUMOAO02UA.
KieTkn MOTyT OoT/iMUaThes IpYyT OT Jpyra 1o Gopme, CTPOSHUI0 B (PYHKITUSM, XOTS
OCHOBHBIE€ CTPYKTYpPHBIC OJJIEMEHTHI y OOJIBIIMHCTBA KIJIETOK CXOMHBEI. JIto0oit
OpraHu3M Pa3BUBAETCS U3 KIETKU. DTO OTHOCUTCA K OpraHM3MaMm, MOSIBUBIIMMCS Ha
CBET KakK B pe3yjbTaTe Oecrosioro, Tak W B pe3yJibTaTe IOJIOBOTO CIOCOOOB
pa3sMHOXEHUSA. VIMEHHO ITOATOMY KIIETKA CUMUTAECTCA €IMHULIEN pOCTa U Pa3BUTHUS
oprann3ma. CoBpeMEHHas CUCTEMATHUKa BBIJAEISAET CIAEAYOLIME apCTBA OPraHU3MOB:
bakrepun, ['pubsi, Pacrenus, KuBoTHbie. OCHOBaHMSIMU [IJISi TAKOTO pa3/ielieHUs
SIBJISIIOTCSI CIIOCOOBI TUTAHMS ATUX OPTaHU3MOB U CTPOCHHE KJIETOK.

2. IlpokapuoTnyecKkue M JyKapUOTHYECKHE KIETKH

buonoru BBIIENSAIOT JBE OOJBIIME CUCTEMATUYECKUE TPYIIBI KIETOK —
npokapuomuyeckue U 3ykapuomuyeckue. I IpokapuoTHYECKUE KIETKA HE COAEPKAT
HACTOSIIETO siApa U psila OPraHOUAOB. DYKAPUOTUYECKUE KIETKU COAEPXKAT AP0, B
KOTOPOM HaxOAWTCS HACIEACTBCHHBbIM anmapar opraHu3ma. lIpokapumormueckue
KJIETKH — 3TO KJIETKU OaKTepui, CHHE3ENIeHbIX Bojopociel. KileTku Bcex ocTanbHBIX
OPraHU3MOB OTHOCSTCS K 3yKAPHUOTUYECKUM.

baxkmepuanouvie kKaemku UMEIOT CHEAYIOIIKWE, XapaKTEpPHbIE U1 HUX
CTPYKTYpPbl — IUIOTHYIO KIIETOYHYK CTEHKY, OJHY KojblLeByro Moznekyiry JIHK
(Hyksieotuns), pubocomMbl. B 3THX KileTKaX HET MHOTHX OPraHOHUOB, XapaKTEPHBIX
JUTSL SYKapUOTHUYECKUX PACTUTENIbHBIX, KUBOTHBIX M I'pUOHBIX KIeToK. [lo crocoly
NUTaHUsl OakTepUu JeNsITCsS Ha agmompogos, xemompogos u cemepompoghos.
Knetkn pacTeHuil coaepx aT XapakTepHbIE TOJBKO [JI1 HUX IUIACTUOBI —
XJIOPOIUIACTHI, JTEUKOIJIACTHI U XPOMOIUIACTHI; OHU OKPY KEHBI TJIOTHOM KJIETOYHOMU
CTEHKOM M3 LIEJUTIOJIO03bI, & TAKKE UMEIOT BaKyOJIU C KJIETOYHBIM COKOM. Bce 3enenbie
pacTeHUs] OTHOCSATCS K AaBTOTPO(PHBIM oOpraHu3MaMm. Y KIETOK >KUBOTHBIX HET
IJIOTHBIX KJIETOYHBIX CTEHOK. OHU OKpY>KEHBbl KIETOYHON MeMOpaHoil, uepes
KOTOPYIO TIPOUCXOJTUT OOMEH BEIIECTB C OKpyxatomieh cpeaon. Kimerku rpuboB
MOKPBITHl KJIETOYHOW CTEHKOW, OTJIMYAKOLICHCS MO0 XUMHYECKOMY COCTaBy OT
KJIETOYHBIX CTEHOK pacTeHHil. OHa COJAEpKUT B KaUy€CTBE OCHOBHBIX KOMIIOHEHTOB
XUTHH, TOJMCAXapHuabl, OCTKU W >KUPBI. 3alaCHBIM BEIIECTBOM KJIETOK TPUOOB U

JKUBOTHBIX SIBJISICTCS TJIMKOTCH.
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Tabnuma 4. CpaBHEeHHE CTPOEHUS KJIETOK MMPOKAPUOT U IYKAPUOT

2
:
g

AblXarenbHble
choTocuHTETUYECKNE

FUKONPOTEMH
MypeuH

nenTuabl

13 Genka gnarennnHa
He copepXuT UUTONNasMbl

AT BKNKOYEHUA

/» oOuHouHas
konbuesan
Xpomocoma
¥ Hexomopebix sudoe
cyujecmeyem
BHEXPOMOCOMHBIL
cpanmop
HacnedcmeeHHocmu
- nnasMuda

He UMeeT membpaHbl

Tabnuna 5. Cpaenenue Kiemox pacmeHuil u HcueoOnHbLX

KneTounas creHkKa

Meszocomm

Membparusie opra-
HOHIOEI

Pubocomet
Iurockener

Criocob nornoiuerus
BEIIECTE KAeTHOH

IImmesapurensHbIe
BaKyosH

MuTos 1 Meitoa
FamMerst

Hryruxu

Pasmepr

paemMad <GaKTepuann-
HOM XpoMOCoMOis

Ecte. Ofsraro obpaso-
BAHA NeKTHHOM H MY-
PeHHOM

EcTe
Obr1eHO HeT

Ecte. Menkue
HeTt

Tpascnopr uepes Kre-
TOYHYK CTEHKY

Ecre, HO ornmmuaoTes
Mo CTPOSHMIO

Huamerp B cpefireM
0,3—5,0 MeM

Ipuzaarn IlporapHoTs Bir"kapnom
Anpo Her. IHK maxonurca | Ects. Hmeer ofonouky ua
E IIMTOILIA3ME Asyx membpar. CopepiuT
ARPEIIIKY
lereTHYecKHi Konsoeean moneryna JInneitabie monexynet JITHE,
MaTepHan JHEK, ycnioBHO HasbI- OPraHMaIcBARHEE B XPOMOCO-

MBI

V SHHMBOTHRIX — HET, ¥ pac-
TeHHH 0fpasoBaEa LeNIHII0-
3o, ¥ rpubor — XMTHHOM

Her
Ecre

Ecre
Eere

ParonHTO3 ¥ THEOOHTOS
EcTh

Ecte
Ecre
Ectn

JMuamerp no 40 MM 1 Gosee
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3. lluToniazma M KJIeTO4YHass MeMOpaHa. OpraHoubl KJIeTKU

1. paHuUa
2. KoHTponb TpaHcnopTa

3. Pelienuuna n nepefaya curHano
4. PepMeHTaTUBHBIE peakUni

9. KOHTaKT ¢ ApYrUMK KNeTKamu
6. AKopb ANA UMTOCKENeTa

| CBOWNCTBA

TEKYYecTb

CaMo3amMblKaHUe

M@Mﬁﬁaﬁﬁ anasMonus (CMopuiusatue) e @

2LMepIMOHLYECKOM

|"|36V|QaTEJ'|bHaH (nnasmanemma) " s P . p-pe
paspbis MerBpaHbl 6 2UMOMORUYECKOM

NPOHNLAEMOCTb 1o epaduenmy KoHue yuy p-pe

beiies NMHOLNTO3
TPAHCNOPT BELUECTB
XKWOKOCTHO-MO3alMMHaAA Moaenb ] i @arogmoa
A A yepes memopaxy _ BHOOUNTO3

¢

0
€O —

P

Cuppx  CUH2EPA U HukoncoHa

o ]
aKTUBHbIW TPAHCMOPT | 3K3OUMWTO3

~. fipomue apaduexma

Xanectepor S (% KOHUEHMPAUUL ¢
samparmotl aHepaul
Tanpodumsias
% :Ioﬁnacrb o0 0
o0 o0
m (1 ] 00 BHexneTouHoe
Cﬂnn NPOCTPAHCTBO
o
I
rpodimens & 19999 | 9999 GHeD aRee BRAMG
ool 111H1EERRIN 1 1> 98 <10
®
tiR0D 00 DD, | MMERL REERY
Wrrerpamsitih oy ' ; ' >
ook 5 BHyTpeHHAa
MOBEPXHOCTL
. . MeMBpaHb
Mpocras Dnchchyans Nuchpyaus AKTUBHBIRA
ncpcpyans ugpea . oMol TpaHCnopT
KaHan @ nepeHocmka
Manble HesapmKentbie U L | Srepris
Dochonumun KUDOPACMEOPUMblE OBNEMYEHHAR AVDDY3UA
(maccusHbill mparcnopm) Ong 3apAKeRHbIX HOHOS
Buyrpu U NTONAPHLIX MOMEKY A

Ocmoc — audbpy3ua Monekyn Bogbl Yepe3 NONYNPoOHMLAeMyH MeMBpaHy No rpagueHTy KOHLeHTpaLMK
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Bropnunan nHaocoma.

[Tepesapusatue
Beinenenme
CONIEPAHMOro
" ferigore
HO YTeM
RotiToa “9K3I0UMTO3a
DarounTosxas

Qcratounoe Tensue
BAKYONB

TMepesapusanue
MHTOXOHPHH
Brinenexue
NHI0COMHBIX i Ayrodaruueckas
depmerTon ik G BaKyoNb

MyTeM 3K30UHMTO3 (BTOpHUHEA TH30c0Ma)

Mem6pana, oxpyxuBuas

[Inasmarnueckas HeHykiyio Goee

mnoowue nonocmu, 1% VRN MemGpara ;:‘:)’:;:ﬂp::
02paHLeHHbIe MeMGpaHamU ; Hegorossnsi {I s api
IHOMIAIMATHYECKHIA IHAONNAIMATHYECKHH
&,0 PETHKYNYM peTHKYNYM
annapart [onbaxu Cxema: g3auMHoe npeepalljeHue OdHOMeMﬁpaHHbIX Op&&HOUdOG
Q: MOdUCpUKaL{UH, @ dcodepmam U mpaHcnopmupyrom
HOHYEHMPAYUS U yriaKoeKa 2udponumuyecKie thepMeHms!
| NIH30COMbI pH=35
=

1949. a6Mou3

NEPOKCUCOMBI T @: codepwam Kamanasy
2H,0,— 2H,0+0,

OHAONNa3MaTuyecknii - AnepHas obonouka
PETUKYNYM

oAHOMeMOpaHHble b Balt Al @:
i ™ HaKorsIeHUe numam. e-8 U npodykmos

| \.\ [ Opratouas! ooueke z 3

b » F LLIepoxosaTuwBE’ e .
\ \ (epaHynApHbit) . ™ noddepmanue mypaopHo20 daesteHus
A U Mnapkng 3P A @: cunmes
: curimes numudos benxa Sk codepranue 2udponuUMUYECKUX

u yenesodos

thepmeHmoa s aemonuaa

@: cuHme3 U | 3NC (3NP
0 mpaxcnopm

HeMeMGpaHHble ] nByMemBpaHHble ]

TypropHoe AaerneHule — BHyTpeHHee daBneHWe, KOTOpOe pa3BUBaeTCA B paCTMTeHbHOﬁ KNeTKe, KOraa B Hee B pesynbraTe
0CMOCa BXOAWT BOOa W LUTONNA3Ma NPUXKUMaeTCA K KNeTOYHOM CTeHKe

[Mutomnnasmatuyeckas MeMOpaHa
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S @: npeoGpazoBaHUe IHEpPrumn
OpraHounst ]-\[ ABYMeMEpaHHble ]/'
= cobecTBeHHaa AHK

[ HeMeMOpaHHbIe

— Manan cybseguHuua 30S 6 6
g - ;{::lf NoAYaBTOHOMHOCTb CODCTBE&HHLIE PUOOCOMEI
\ EHGOCOMbl 5 S AumHoKMCnoTa He3aBUCHUMOE OT
O A4pa geneHue
ARG - i 50 MUTOXOHOPUM
Q cybveauHuua
80Sy sykapuor & «dHepzeMmUYecKUe CMaHyLU» KITemxu \'
. 5 MembBpaHa ~ Monexyne
Menkue =~ g:egnnaauamuacxou Mexmenbpannoe ATo-curTass &: obecne4nBaloT
70S y npokapuor € npocipaKcTRO. P : -
e i R KMCNIOPO[IHbIil 3Tan
NH, \ ﬁg preTuyeckoro
\‘| MUKPOTPYGouku | . hopmupoEaHme uMToCKeneTa ofmeHa
PuGocombl |
13 TyGynuHa nepemMeljeHe opraHOMOoB
AUaMETp 25 HW noaaepxaHue chopMbl KNETOK
S5 wbulin dimer BHyTpeHHss
L membpana
\| MUKpodUIaMEHTbI ‘ : AHK  Hapyxwan
Mpaynb membBpana
W3 aKTMHa

Avametp 6-8 Hm

nnactugbl

XPOMONMACTEI +—— XNoponnacTbl .—» nNeiikonnacTel

@: oKpacka UBETKOB choToCHHTES 3anac Kpaxmana

BbiNAYUBAKT NOXHOHOXKN amed

i ©®: NpuaaKrT YNpyrocTb U NpoYHOCTL MeMBpaHe

| KAETOUYHbIA UEHTP ‘

U NNoaos Namenna Tunakoun, Otonouka

&: obpasoBaHue BepeTeHa AeneHnd xnoponnacta

. 0AHa U3 ABYX
\‘| opraHougbl OBWXEeHUA [ wporyaox WEHTPMONEN

~ KneTouHoro ueHTpa
HKIYTUEN
PECHUYKHN

7\

-
CTpoma

EBazansHoe Mnazmamiueckan
Teno HryTuk MeMBpaHa WHkDOTEY BoURM

IIpakTu4eckue 3aHATHS
Ne 1 CpaBHeHHE CTPOCHMS KJIETOK PACTCHUHW M >KUBOTHBIX IO TOTOBBIM
MUKpOIpenaparam

3agaHus I CaMOCTOSATEJIbHOI0 BBIIOJTHEHUS
— HE NIPEAYCMOTPEHO

BOl'[pOCI:I MJIA CAMOKOHTPOJIA 110 TEME:

1. Yro Takoe nuToiorusa?
2. Ilepeuncnure OCHOBHBIC IMOJOKEHUS KIIETOUYHON TEOPHH.
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Tema 1.3. O6men BemecTB B Ki1eTke. CTpoeHne U QYHKIIUH XPOMOCOM

OcHoOBHbIE MOHATHA U TEPMHUHBI N0 TeMe: TOMEOCTa3, METa00IN3M, TIACTUYECKUI
oOMeH (aHaboiM3M, acCUMWISALUA), (OTOCUHTE3, AaBTOTPO(BI, XEMOTPOPBHI,
reteporpodbl, cBeroBas (aza, TemHoBas (aza, MeTaboIU3M, JUCCUMUIISIINS,
Opo’keHue, MOArOTOBUTEIBHBIN 3Tall, KUCIOPOIHBIN JTArl.

Ili1aH u3y4eHust TeMbl:

1. Metaboau3mM — OCHOBa CYIIIECTBOBAHUS KUBBIX OPTaHU3MOB.

2. Ilnactuueckuii oOMeH: GOTOCUHTE3 KaK aBTOTPO(HBIN T 0OMEHa BEIIECTB
3. DHepreTuueckuii 0OMeH

4. Dramnbl SJHEPreTUHIECKOro 0OMeHa

5. MUTOXOHAPUN — «CUIJIOBBIE CTAHIIUI> KIETKHU.

KpaTtkoe u3noxeHnne TeopeTu4ecKNuX BONMPOCOB:

1. MeTa00s1u3M — OCHOBA CYIIeCTBOBAHMS KUBBIX OPraHU3MOB

B kneTke HenmpepbIBHO UAYT MPOLECCHl OMOI0THYecKOro cuHTe3a. C moMoIibio
(GbepMEeHTOB W3 TPOCTHIX BEIIECTB OOPa3ylOTCS CIOXHBIC: W3 aMHHOKHCIIOT
CUHTE3UPYIOTCS OSIKH, N3 MOHOCAXapHI0B — YTJIEBOIbI, M3 a30THCTHIX OCHOBAHHUM H
caxapoB- HYKJICOTHJbl, & U3 HUX- HYKJICHMHOBbIC KUCIOTh. COBOKYITHOCTb PEaKIIUM
OMOCHHTE3a Ha3BIBACTCS IUIACTHYECKUM oOMeHoM. Ilporecc, MpOTHUBOIOIOKHBIN
CUHTE3Y, SBJISICTCS JUCCUMMIIALIMS, WIIM dHepreTudeckuii ooMeH. [Ipu pacmienienuun
CIIOKHBIX BEIIECTB BBIICIACTCS DHEPrus, HeoOxoaumas g OHOJIOrHYECKOIo
CHHTE3a. OTHU TMPOIECChl B3aUMOCBSI3aHBl JPYr C JPYroM H OO0EeCleunuBaroT
MOCTOSTHCTBO BHYTPEHHEH Cpe/ibl OpPraHu3Ma — 20Meocmas.

nepeuYHble POCT, pazBuTUe, 1 monekyna 1 Mmonekyna
ABWXKeHWe, pasMHOoXeHue rOKOZbI rOKOS3bI
3% ==
<i
e cborocmrr%‘ asToTpodhbI, i lgg
aBTOoTpOMhbI o, AblxaHune, reteporpodbl 2AT® 38 AT®
=2
| @ | aHa®»pobbl | | aspobbl |
CO,nH,0O ATad TUNbl o6MeHa p e ——
G- EHEE o6V SECH TS no cnocoby AMCCUMUNALIMK
CTOpOHbI {(rpynnbl peakuuii) J,_/—[Oﬁmeu BelwjecTB. OCHOBHbLIE NOHATUA pone AT®
BbICOKOMOneK - o AneHosuHTpudrocdopHasa kucnota
g = nAapHble OB OB == (I)H AT® — AOD + cpoccpar + 40KOx/Mons
eI E il 0=§-0H AND = AM® + cbocaT + 40KDx/Mon
o E = 8 aramwTHGecAN  FKOpHLM 3
=| Q) =0 2 LR ! i ! Maxpoapriveckue ATD -
- \__\K_J =P
E \g Al S B = ZAOH """" yHUBepcanLHbIi
AKTHENLIR UOHTD
8 % g g Depmenm (ID BuoakKymynaTop
< O=P-OH 3IHeprum
HU3SKOMOINEeK Annocrepuueckui O,
nNspHble OB u Tennorta st
HeOB \‘A’ cTpoeHue
& ponb chepMeHTOoB KOHUEHTpauua
5 — epMeHTa
. MexaHU3M OeincTBua .
—_— 1= OCHOBHOE CBOWCTBO KOHLUEeHTpauusa
Iy ‘./’*’\}.ﬁ D N cybcTpaTa
g 07\5 L) MW_JI—\//— M _wpﬂ uzbupamernsHo azaumodeticmeayrom
i | My s E c cy6cmpamo“ 10 APUHUUIY «KITIOY TemnepaTtypa
— ey — . K 3aMKy»
% % 4 H cpene:

O6meH BewecTs (MeTabonuam) - COBOKYNHOCTb BCEX PeakUuii CMHTE3a M pacnaga, NpoTekaloLmMX B KIETKE M CBA3aHHbIX C BblAeneHnem
WUIK NOTMOLLIEHUEM 3HEPTUU.

PepmeHT (3H3UM) - cneunanuanpoBaHHeIi OenoK, KaTanuanpyloLwri XMMUMYeckMe peakumi B KneTkax.
CyGcTpar - BELWEeCTBO, KOTOpPOEe CBA3LIBAETCSH € PEPMEHTOM AN OCYLLECTBNEHUA XMMUUYECKON peaKkLimi.
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2. IlnacTuyecknii o0MeH: (POTOCHMHTE3 KaK aBTOTPO(PHBIA THII 00OMEHa
BelLIEeCTB

ITnacmuueckuit oomen ( aHA00JIU3M, ACCUMMJIALMSA) — 3TO COBOKYITHOCTH
peakiuii Omoyiornyeckoro cuHTe3a. Bce mporecchl Metaboiausma UAYT MO
KOHTPOJIEM HaCJEJICTBEHHOrO arnmapara. @omocunme3 — 0coObIi TN 0OMeHa
BEILIECTB, MPOUCXOAIIMNA B KIETKAX pPAcTeHU M psAaa OakTepuid, coaepKaliux
XJOpoWIT U XJIOpoIiacTel. Domocunmes — MPOIECC 00pa30BaHUS OPTAHUYECKUX
BEILIECTB B XJIOPOIUIACTaX M3 YTJIEKUCIIOrO Ta3a U BOJbI C UCIOJIb30BAHUEM IHEPTUU
comHeyHoro cBeta. CymmapHoe ypaBHeHUE (POTOCHHTE3A:

600, + 6H,0 ———— C,H,,0, * 60,

Xnopoghunn — BBICOKOAKTUBHOE OPraHUYECKOE BELIECTBO, 3€JICHBII TUTMEHT,
€ero poib B (OTOCUHTE3E: IIOIVIOLIEHHE DSHEPruu COJHEYHOI'O CBETa, KOTOopas
UCIIOJIb3yeTCsl AJid oOpa3oBaHUs OOratrblXx HSHEpruei OpPraHUyYecKHX BEIEeCTB U3
O€lIHbIX PHEPIrHell HEOPTraHMUECKUX BEILECTB — YIJIEKUCIIOrO ra3a u BOAbI.
Opranounasl KJIETKH
— XJ10ponaacmal co

e MHOXECTBOM  BBIDOCTOB  Ha
BHYTpEHHE mMeMOpaHe,
YBEIUYHBAIOIIIX ee

IIOBEPXHOCTb. BCTpoeHHBIE B
MEMOpaHbl TpaH  MOJEKYJIbI
xjopobuiza W (PEepMEHTOB,
HEO0OXOIUMBbIE JIJIsl TIOTJIOLIEHUS
U 1peoOpa3oBaHUs  DHEPIUU
CBETAa, OCYILECTBICHUS peakun

= ~—a HaloH ..--‘r\ .
M"'ﬁ- ATH -"'J I

doTocuHTE3A.

Brinensror 2 cTaauu

¢doTocuHTE3A:

Ceemoesas cmaous -
CBETOBAA CTAOMA o0pa3yroTcs

BBICOKOAHEPIe€TUYECKHE

npoayktel: AT®, cimyxamui B
KJIETKE UCTOYHUKOM 3Hepruu, 1 HAJI®H, ucnonp3yroiuiics kak BOCCTaHOBUTENb. B
KauyecTBe MOOOYHOIO MPOAYKTA BBIJIEISETCS KUCIOpoJ. B obmiem, ponb CBETOBBIX
peakuuii poToCcMHTE3a 3aKIII0YaeTCsl B TOM, YTO B CBETOBYIO (Da3y CHHTE3UPYIOTCS
Mojiekyna AT® U MOJEKyJIbI-NIEPEHOCYUKU TMPOTOHOB, TO ecTtb HAJD
H,.Ilpoucxomut B rpaHax XJIOPOIUIACTOB.
Temnosaa ¢paza - ¢ ydactuem ATO u HAJDPH npoucxoauT BOCCTaHOBJIEHHUE
CO; no rmoko3bl (CsH120g). X0Tst cBeT He TpedyeTcs AJisl OCYLIECTBICHUS JaHHOTO
MpoIlecca, OH YYaCTBYET B €ro peryisuud. [[poucxoauT B cTpoMe XJIOPOILIACTOB.
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*
8H,0 + scozﬁw,.ﬁuo6 +60,

HEe rOp1T  He roput roput 2H.,0

J 2H+ 120}

xnopocpunn — Xnopocpunn * + 2e
E.—>Euro

AT®
CO,+ 12H — C¢H,,0;

[ oblyee ypaBHEHHe

cBeToBaA ¢pasza Ha MembpaHax

TemHoBaA ¢hasza B CTPOME

= TUNakeuagoB
annHa cBeTOBOK $OTOCUHTES
BOJIHbI

CTeNeHb
OCBeleHHOCTH
KOHUeHTpauua CO,
Temnepatypa

chakTopel

nepcoHanuu

Oxozed Mpuctnu, koHel 18 B.
pacmeHue enifensem O,

cBeToBaA hasa ]

o6l BUA

3Ha4eHHe

XJoponnacroB

MCTOMHUK OB AnA pocTa
PasBUTHA

WCTOYHWK BHEPIUH, B.T.H.
roprovero

AH UHreHxays, KoHel 18 B. Sl rpTHa UCTOMHUK KMCiopoAa
pacmenue ebiferniqem O, MEMGNH; B — TeMHoBaA pasa ]

Ha ceemy (unkn KaneBuHa)| . -

PoGepTt Manep, 19 B. H'-pesepsyap = DuKcaumus
pacmeHue nipeocbpasyem i ,0.4 yrnepoaa
CB8EMOEYHIo IHEePaUro 8 — 0 N
XUMUYECKYIO ¢ — S iC O 12 (C,~®)

Tumupazes KnumeHt Xnopodmnn? AT bl b B i

ApkafibeBnY, KoHel 19 B. 2e = PAomander "R AT
CreKMp Io2oueHUs Ceer AN A TiaR Al®+® All®
Xopaya b g

Maneun KanbsuH, 20 B. O MpoMeXyTO4HbIe 19

7 HAQ® +2H' COBNMHEHNS 12 (C,~29)
peaxkyuu memHosou asbi HALI® HeH Tpuosogudocdar
PoToCcUHTE3 - NpeBpalleHne 3eneHbIMA pacTEHUAMW M OTOCUHTE3UPYIOLWMMA A RIS
MUKPOOPraHy3mMamm NyYncToid aHepruk ConHUa B 2HEPTMIO XMMWYECKKMX CBA3EN Coeau- i
OpraHUY ECKIMX BELLLECTB. HeHve HAA® H+H
®docchopunupoeanne - BBEJeHWE B OpraHUYeckoe coefMHeHNe ocTaTka KaKoi-nnbo HALO+
drocchopHOA KMEnoTel (00bI4HO opTochocdopHoid H.PO,) Mnu ee NnponsBoAHbIX. U
HAA® - HUKOTWH-amua-ageHH-AuHYKNeoTua-cpocdat
3. DHepreTnyeckuii 0OMeH
3HepFeTI/I‘ICCKI/II7I 00MeH — COBOKYITHOCTBb peaKHI/Iﬁ OKHCJICHHA OPraHnYCCKUX
BEILIECTB B KJETKEe, cuHTe3a Moyiekyl AT® 3a cueT 0cBOOOXKIaeMOW HSHEPrUU.
3Ha4YeHuEe OHCPIreTUICCKOIO oOMeHa — cHAaO)XeHHE KIIETKH 3HepFI/IeI71, KoTOpas

HeoOXoauMa JIJIsl )KU3HEAEATENbHOCTH .

4. JTanbl JHEPreTU4ECKOro ooOMeHa

1) Iloozomosumenvublii — pacUICIUICHUE B JM30COMAax IOJIMCAXAPUNIOB 0
MOHOCaXapHu0B, )KHPOB JI0 TJIMIIEPUHA U KUPHBIX KUCIOT, OCIIKOB O aMUHOKHUCIIOT,
HYKJICMHOBBIX KHUCIIOT 10 HYKJIeOoTHJ0B. PaccenBanme B BHJE Teruia HEOOIBILIOTO
KOJIMYECTBA OCBOOOXK/1a€MO MPU 3TOM SHEPIUH;

2) Beckucnopoonwtii (aHa3pOOHBIN TITHKOJINU3 )W OpOod#ceHUe — OKUCIICHUE BEIECTB
0e3 ydacTus KUCJIOpoJia A0 0oJiee MPOCThIX, CHHTE3 3a CYET OCBOOOKIaeMOI SHEPTUHU
nByx Mosiekylnl AT®. OcymiecTBieHre IMpoliecca Ha BHEUIHUX MeMOpaHax
MUTOXOHIpUI 1pu yuactuu pepmenToB; [Ipoiiecc 3ToT ManoshHexkTuBHbIN.

C.H, .0, +2H,P0, + 2AND -» 2C_H_ 0, + 2AT® + 2H,0.

3) Kucnopoouwsiii — OKHUCIEHUE KHCIOPOJOM BO3AyXa IPOCTBIX OpPraHUYECKUX

BEILIECTB J0 YIVIEKUCIIOTO ra3a U BOJibl, 0OpazoBaHue rnpu 3ToM 36 mosnekyn ATOD:
2C.H,0, + 60, + 36AI0D -» 6C0, + 6H,0 + I6ATD + 36H.0.
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OxucneHue BeHIECTB MNpU ydacTud (EPMEHTOB, PACIOJIOKEHHBIX Ha KpPUCTax
MUTOXOHpUM. CXOJCTBO IHEPreTUIECKOTO OOMEHA B KJIETKAaX PACTEHHM, )KUBOTHBIX,
yeJioBeKa M rpub0OB — JI0Ka3aTelIbCTBO UX POCTBA.

7 SHrenbrapar Bnagumup AnekcaHapoBu
[ 1. NogroToBUTENLHbLIX 3Tan nepcoHanuu pa a p ap
nUwWeBapeHue aHepeuR sbidengemca OMKPLIA rpoyecc OKUICTUMELHOo20
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40,37 % Moneky1 AT®, cCoOnpAXeHHbIU ¢
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S. MMWTOXOHAPHMM — «CHWJIOBBIE CTaHIMW» KIETKH, WX OTCPAHUYECHUE OT
IUTOIJIA3Mbl  JByMs MeMOpaHaMu — BHEIIHEH M BHYTPEHHEW. YBelMueHHe
MOBEPXHOCTH BHYTpPEHHEW MeMOpaHbl 3a cueT 00pa30BaHUs CKIAJOK — KPHUCT, Ha
KOTOPBIX pacronoxkeHbl ¢pepMeHThl. OHU YCKOPSIOT PEaKIMU OKHUCICHUS W CHHTE3a
Mosiekyl AT®. OrpoMHOe 3HAYCHHE MHTOXOHJIPUH — TPUYNHA OOJIBIIIOTO
KOJIMYECTBA MX B KJIETKAaX OPraHu3MOB MOYTH BCEX LIAPCTB.

IIpakTHYecKue 3aHATUS
— HE NIPEAYCMOTPEHO

3agaHus I CaMOCTOSATEJIbHOI0 BHIIIOJTHEHUSI
— HE NIPEAYCMOTPEHO

Bonpocs! Aj1s1 CAMOKOHTPOJISA 110 TeMe:

1. YTo Ha3bIBAIOT TOMEOCTA30M?

2. Kak cBs3aHbI MEX]ly COOOM MIACTUYECKUNA U SHEPreTUYECKU 0OMEH?
3. Kakoe 3HaueHue nMeroT (hepMeHThI B MeTaboim3Me?
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4. KakoBa xumuueckasi npupona ¢hepmentoB? B uem coctodr crienuduueckue
0COOEHHOCTH UX (HYHKIIMOHUPOBAHUS?
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Tema 1.4. dKusHeHHBIN IUKIT KIETKU

OcHOBHbIE MIOHSITUSI U TEPMHUHBI M0 TeMe: aHadasza, raMeTa, raMeTOIeHe3, JICJICHHUE
KJICTKH, )KM3HCHHBIN ITUKJI KJIETKH, 3Ur0oTa, HHTep(da3a, KOHbIOTAIUs, KPOCCUHTOBED,
Meio3, MeTtadasza, OBOreHe3, CEMEHHHK, CIIEpPMATO30M]I, Cropa, Teiaodasa, SUIHUK,
CTpOCHHE U QYHKIIMH XPOMOCOM.

ILnan U3YYCHUA TEMbI:

1 .JKn3HEHHBIN UK KJIETKU
2. Muro3

KpaTtkoe u3ji0xkeHne TeopeTu4eCKMX BOMPOCOB:
Ku3HeHHBIH HUKJ KJIEeTKH

1. KomnnemeHTapHocTe A-T -4

Shkomel| 2. MonykoHcepBaTUBHOCTD
O s KO“LIL

(]
/
P Hosas monekyna [JHK 6yaeT coaepxars ofHY HOBYIO N OAHY UCXOAHYIO
= < ’] \r MaTeprHCKYIO Lienn
. {1 3. AHTHMNapannenbHoCcTb
i
@ ;

O\P OpaHa M3 LUenel 3akaHumBaseTcs 5= HyKNeoTMAOM, BTOpas - 3 - HYKNeoTHAOM
=

N Ll o 4. YenHoYHbIA CUHTES
N, ) ’
< r’c;ﬂ T\q CuHTES3 WAET TONBKO B HaNpasneHn o1 5-— KOHUa K 3- KOHLY
.' X 5 E

== NPHUHU NI

4

3ikonent

[k,nequblﬁ UMK

MeXaHU3IM

1.MHMUKnauma
OHK packpydnsaeTca dparmeHTapHo

ObpasyloTca « BUNKK pennuraumn »

2. SnoHrayua
HykneoTnabl BbICTPaMBaOTCA NO NPUHLMMY KOMNIEMEHTaPHOCTH 1
coejunHAOTCA. Ha BeayLlen Lenn CMHTE3 MAeT HenpepblBHO, Ha
oTcTalolel Lenu - gparmeHTamMm

3. TepMUHaUuA

0O6e yenn AHK BoccTaHaBnuBsaloT ABOHHYIO cnvparnb
YaanawTca sce hepMeEHTbI

KneTouHbI# LUKN - 3TO Nepuoa cylecTBOBaHUA KINeTKn 0T MOMeHTa eé oGpaaoaaHuH nyrem geneHuA MaTepHHCKOﬁ KneTkn Ao
cobcTBeHHOrO AerneHud, npeepalweHnd B cneunann3npoBaHHYH KNeTKy UIKn rubenu.

JKu3HeHHBIA UK KJIETKU — 3TO MEPUOJ €€ KU3HU OT JCJICHUS [0 JICTICHUS.
Knetkn pa3sMHOXKalTCS MyTEM YABOECHHSI CBOETO COJAEPKHMOTO C IMOCIEAYIOIUM
neneHreM nonojaMm. KierouHoe JeneHue JIEKUT B OCHOBE pOCTa, pPa3BUTUS U
pereHepanuu TKaHeu MHOT'OKJIETOYHOT'O opranusma. Knremounuwiti
Yuk TIOAPA3NEISIOT Ha urmepghasy , COMPOBOXKIAIOUIYIOCS TOYHBIM KOIMPOBAHUEM
U paclipeliejieHueM T'e€HETHUECKOTO MaTepuana W Mumo3 — COOCTBEHHO JICJICHUE
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KJIETKH TIOCII€ YJBOECHUS JPYTHX KJIETOYHBIX KOMIIOHEHTOB. JUIMTEIBHOCTH
KJIETOYHBIX IHKJIOB Yy Pa3HbIX BUIOB, B PA3HBIX TKAHSAX M HA PA3HBIX CTAAUAX
IIUPOKO BapbUpyeT OT oAHOro yaca (y sMOpuoHa) a0 roga (B KJIETKaxX IEUCHH
B3POCIIOTO 4eJIOBeKa). Mumepghaza — mepuoa MEXIy IByMs JeleHUusMH. B 3TOT
MEepUOJT KJIETKa TOTOBUTCS K JEJIeHW0. YaBaumBaercs koiumyectBo JHK B
XpoMocoMax. Y IBauBaeTCsl KOJIUYECTBO APYTUX OPTraHOUI0B, CHHTE3UPYIOTCS OCJIKH,
npuyeM HaumOoJiee aKTUBHO T€ W3 HHX, KOTOpbIE OOpa3yloT BEPETEHO JeJICHUS,
MPOUCXOUT pocT KIeTKU.K KoHIly uHTepda3bl Kaxaas XpoOMOCOMa COCTOUT U3 JIBYX
XpOMAaTHU/I, KOTOPBIE B IIPOLIECCE MUTO3a CTAHYT CAMOCTOSTEIIbHBIMU XPOMOCOMaMH.

Mpodaza MeTadaza AHadaza Tenodaza

3.Mumo3 — 510 @Qopma jaeneHus KieTtouyHoro sapa. CreaoBarenbHO,
MIPOUCXOJIUT OH TOJBKO B 3YKAPUOTHYECKUX KieTKax. B pesynbTaTe MHUTO3a Kaxaoe
U3 00pa3yrouMxcs J0YepHUX sAJep MOJydaeT TOT K€ HabOop T'€HOB, KOTOPBIA HMena
poauTenbckas KieTka. B MHWTO3 MOTYT BCTymarTh Kak JUIUIOMAHBIE, TaK |
rarmiouiHeie siapa. [lpu mMuTO3e mMonydaroTcs sapa TOH Ke IUIOMAHOCTH, YTO U
UCXO0AHOE. MHTO3 COCTOMT M3 HECKOJIbKHUX TMociefoBaTenbHbiX ¢a3. Ilpoghasza -
K pa3HbIM TIOJIOCAM KJIETKH pPacXOoJsaTcsl yIBOEHHbIE LeHTpuonmu. OT HUX K
LHEHTPOMEPAM XPOMOCOM MPOTATUBAIOTCS MHUKPOTPYOOUKH, 00pa3yroline BEpEeTeHO
neneHus. XpOMOCOMBI YTONIIEHBI M KaXZas XpoMocoMa COCTOUT M3 JBYX
xpomatuil. Memagpaza -6 37oii (daze XOpPOIIO BHUIHBI XPOMOCOMBI, COCTOSILIUE W3
nByX XxpomatuJ. OHH BBICTPaMBAIOTCSl MO 3KBATOPY KIETKH, 00pasys MeTadazHylo
IUIACTUHKY. AHagaza-xpoMaTUIbl PacXosATCS K TOJI0CaM KIETKH C OJIMHAKOBOU
CKOpOCThIO. MuUKpoTpyObOUKH yKOpauuBaroTcs. 1enogaza-0oouepHre XpoMaTUIbI
NOAXOAAT K TOJocaM  KJIETKM. MUKpOTpyOOUKH  HCYe3atoT. XPOMOCOMBI
JNECHUPAIU3YIOTCS M CHOBAa MNPUOOpETaloT HUTEBHUIHYIO (opmy. DopMUpyrOTCS
aaepHas 000J0uKa, SAPBIIKO, pudocombl. [Jumokunes — mpoluecc pas3AelieHUs
muToriazMel. Knetounas memOpaHa B IEHTPajdbHOW YacTH KIETKH BTSITHBACTCS
BHYTpb. OOpa3zyercs Oopo3aa AeleHHs, MO0 Mepe YriayOJeHuss KOTOpOW KIeTKa
pa3aBauBaeTcs. B pesynbpTare MuTOo3a 00pasyroTcs ABa HOBBIX Apa C UACHTUYHBIMU
HAabOpaMH XpOMOCOM, TOYHO KOMHMPYIOIIMMHU TEHETHYECKYI0 UH(POpPMAIHUIO
MaTEPUHCKOTO Spa.
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[ OCHOBHOE cobbiTHe [I'IEPBOOTKprBaTEJ'Ib

pacnpefeneHne XxpoMocom No
A0YEepHUM KNneTKam

[ t¢hazel muUTO3a

3Tanbl AeneHWA KNeTkKn }'Y

]/P Yucrakos MBaH AopodheeBuy, 1874

MWTO3 (KAPUOKUHES)
LUNTOKNHES

Mpodhasa 2n4c MeTadhasa 2n4c AHacdpasza 4n4c

Tenodhasa 2n2c

MetadasHas

BepeTeHo PaspylweHnue
nnacTuHKa

aenexuns np,epnoﬁ
| obonoukn

l
HouepHue
XPOMOCOMBI

XpomMOcoMmEl, COCTORLYUE
W3 AByX Xxpomartug

Bepe'reHo AENEHUA

O6pasoBaHue
NEPETSKKUA

O6pasoBaHve
_AApbiWwka

O6paaosaHue "
apepHon obonoyku

coefUHeHne HUTeil
BepeTeHa AesieHNA C

cAUpanusaymns XpoMocom
pazpylleHHe agepHon 0BonNoYKU

pa3spbiB UeHTpoMep

nepemeleHue
pacnag 3MC Ha oTACNbHBLIE BaKyonu :S:L’:‘::;‘:ﬂpa”" XpOMaTUA K Nomiocam
pacxoxzaeHue LeHTpuonei K KIeTKMN

nonkcam
obpazoBaHue BepeTeHa AeneHuA

nepemelieHne XPOMOCOM
B 3KBaTOPUANBHYIO
NAOCKOCTh, T.€.
obpasopaHue
meTacpasHON NNACTUHKN

NpY 3TOM XpoMaTHUAbl
CTAHOBATCAH
camMmocToATeNbHbIMH
OAHOXpPOMATUAHbBIMHU
XpPpoOMOCOMaMH

POCT OpraHn3ma
pereHepauuva
Oecnonoe pasmMHoXeHue

OCTaHOBKa XPOMOCOM
chopMupoBaHue
AfnepHbIX oBonodek

UCYE3HOBEHME HUTEN
BepeTeHa OeneHUWA

Aecnupann3auua
XpPOMOCOM

MuTo3 - cnocob AeneHnA KNeToYHbIX Afaep, NpyU KOTOPOM KaxaanAa U3 ABYX AOYepPHUX

KMeToK Nony4yaeT XPOMOCOMHEBINR HADOP, WAGHTUYHBIH MATePUHCKOMY.
obpaszoBaHue ramer y BbICLINX .
pacTeHuii AMUTO3 — NpAMOoe AeneHuWe AAPaA NyTeM ero nepellHypoBbIBAaHUA NepPeTAXKON
(HuswWHe rpubsl, xpALWeBanA TKaHb, POroBMLa rMasa, onyxorneBble KNeTKH)

IIpakTH4eckue 3aHATHS
— HE IIPELYCMOTPEHO

3aganus VI CaMOCTOSATEJIbHOI0 BbINIOJTHEHUS
— HE NIPEAYCMOTPEHO

Bomnpocs! 1151 CAMOKOHTPOJISA 110 TeMe:
1. Kakue cymecTByIOT THIIBI JENEHUS KIETOK?
2. YeM oTmuyaercsd aMuTO3 OT JPYTMX THUIOB JEINEHUSA KIETOK W JUIA

KaKHUX OpPraHU3MOB OH XapaKTepeH?

3. Uto Takoe >KM3HEHHbIM LUK KJIeTku? JlailTe onpeneneHrue MUTOTHYECKOTO

OUKJIa KICTKH.

4. Yto Takoe MmuTo3? B ueM ero 6mosornueckuii cMpIci?
5. Kakue mporiecchl IpoucxoisT B ajpe B uHTepdasze?
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Pa3znen 2. Opranusm. PazMHoxkeHHe M1 HHAUBUAYAIbHOE PAa3BUTHE OPTaHU3MOB
Tewma 2.1. Pa3MHOXEHUE U UHAUBUAYAJIbHOE Pa3BUTHE

OcHOBHbIE TOHATHSI U TEPMHHBI MO TeMe: OHTOTCHE3, IMOPHOHAIIbHBIN
Nepuo, MOCTIMOPUOHATBLHBIN NIEPUO, TaCTPYJISIIUs, JPOOICHUE.

Ili1an u3y4eHus1 TeMbl:
1.OnTOreHe3
2. OCHOBHBIE ATaIlbl OHTOTECHE3A
1. JIpoGienue
2. TacTpynsuus
3. T'ucro u opraHoreHes

KpaTkoe n3no:xxeHue TeopeTH4eCKUX BOIIPOCOB:
OHTOI'EHE3
Onmocenez — UHOUBUOYANbHOE PA3GUMUE OP2AHUIMA, 8 OCHOBE KOMOPO20
Jexcum - peanusayus  HACIeOCMBEHHOU  uHgopmayuu  HA — 6cex  Cmaousx
CYWecmeoanusi 6 OnpeoeleHHbX YCI08UAX GHewiHel cpeobl, OH HAYUHAEMmCsl
obpazosanuem 3u2omol (Npu NOJOBOM PAZMHOINCEHUU) U 3AKAHYUBAEMCS CMEPNDIO.
OHTOreHe3 MHOTOKJIETOYHBIX >KMBOTHBIX, Pa3MHOKAIOIIUXCS MOJOBBIM
nyTeM, pasfeisiloT Ha JBa INepuoja: SMOPUOHANIBHBIM (3apOABIIEBBIN) U
OCTAMOPUOHATIBHBIM.
SMBPUOHAJILHBIN ITEPUO/]
OMOpHOHANBHBIN TEpUoJ HAaYMHAETCs ¢ 00pa3oBaHMsl 3UTOTHl U
3aKaHYMBAETCS BBIXOJIOM U3 SIUIEBBIX 000JI0UEK WU POKIECHUEM OpPraHu3Ma.
OmbpuoHnanvrHoe pazeumue O6OTLUUHCINEA MHO2OKAEMOYHBIX HCUBOMHBIX
BKIIOYAE MPU OCHOBHBIX SMANA.
1. npoGnenue;
2. TacTpyJIsIus;
3. TUCTO- U OPTaHOTEHE3.
1. Apo0.ienne
Cmaous OpobaeHuss XapakTepuszyercs o0pa3oBaHUEM MHOTOKJIETOYHOTO
OJTHOCJIOMHOTO 3apo/ibllia — CTaAus OJIaCTyJIbI.
Tun apoOneHus sAina 3aBUCUT OT KOJIMYECTBA JKEITKA U XapaKTepa €ro
pacnpeneseHusl.
Paznuyaror siiiia Tpex OCHOBHBIX THUIIOB:

- usoneyumanvbHvle SNAa — COAEPKAT MaJIo0 JKEITKA, W OH paclpelercH
PaBHOMEPHO, TAaKHE AWIIa BCTPEYAIOTCA Y JIAHLIETHUKA U MIIEKOIIUTAOLIHX.

- menoneyumanvhvlie AULNA XapaAKTEPHbI JJI1 36MHOBOJHBIX, PENTHIINNA, NTHII,
coJiep>kar OOJIBIIOE KOJIMYECTBO JKEJITKA, COCPETOTOUEHHOIO Ha OJHOM M3 IOJKOCOB
— BEreTaTuBHOM. [IpOTHBOIONOKHBII MONIOC, COAEPKALIUH SAPO U LUTOILIa3My 0e3
YKEJTKA, HA3bIBAETCS AaHUMAJIbHBIM.

- YyeHmpoeyumaivHole sl XapakTepU3yrTCs TEM, YTO JKEITOK HAXOAUTCS B
LEHTpPE KJIETKH, a LIUTOIJIa3Ma pacnoiiokeHa Ha nepudepuu (siina HaCeKOMBIX).
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OJJHOCIIOMHBIH
MHOTOKJICTOYHBIH
GracToMepbl  Mopyda 3apojibli - GracTyna
4, 5 33 51

g TacTpyna

TTonnoe Henomnnoe

(mpoOuTCS BCS SIMIIEKIICTKA) (mpobuTcs yacTh SAULEKIETKH)
|
pasHomepHoe HepasHOMepHOe ouckouodaivbHoe
(oOpasyromuecs 61acTo- (oOpasyrormue 61acToMephl (npoOUTCS TOTBKO TUCK
MEpbI paBHBI 110 Pa3Mepy), HE PaBHBI 110 pa3Mepy), LUTOIIIa3MBI C SPOM)
XapaKTepPHO ISl 3UTOT C XapaKTepHO YIS ULl C XapaKTepPHO TOJILKO JJIS SHUIT
MaJIbIM COJICpKAHUEM YMEPEHHBIM COJIEpKaHHEM ¢ OOJBIIIUM COJIepKAHUEM
JKEJTKA — JIAHIETHUK KeNTKa (JISATYIIKH) JKEJTKA — MPECMBIKAIOIIHECS,
TITHUI]

\ /

[locne omMIOMOTBOpPEHUS NPOUCXOIUT OpobieHUue OUNIOUOHOU 3USOMbl —
mumomudeckue Oenenusi 6e3 pocma Kiemokx. B mpouecce apoOneHus oObeMm
3apoJIplllla HE M3MEHSETCS, a pa3Mepbl KIETOK C KaKIbIM pPa3oM yMEHBIIAeTCs.
OOpaszyromuecss B pe3yJibTare ApOOJEHUS 3UTOThl  KJIETKM  Ha3bIBAKOTCSA
OJacToMepamu.

[Ipu momHoM npoGsieHuu (y JaHIETHMKA) HAa cTagud 32 0J1acToMepoB
3apOJIBIII MMEET BUJ SITOJIbI MAJIMHBI U HA3bIBACCS MOPYIOU (3apoovius He umeem
nonocmu). Ha craguu 64 GiactomepoB B HEM 00pa3yeTcs MOJIOCTh, a OJacTOMEphI
pacroyiaraloTcsi B OJMH CJIOMBOKpYTr He€. OJTa cTaaus Ha3bIBaeTCA 0Oadcmynol
(MHO2OKNEemMOUHbIll  OOHOCIOUHbIL  3apoobiut). 110M0CTh HaxonsIiasics BHYTPH
Ha3bIBACTCA Onacmoyenvio — nepeuyHas noiocms mena. Bce KIETKM 3apojpliia
UMEIOT JUIUIOUAHBIN (2n) HA0Op XpOMOCOM.

2. Tl'acTpyasuus

[acTpynsiuust — ciaeAyroumi 3Tan SMOPUOHAIBHOTO Pa3BUTHS — 00pa3oBaHue
JIBYXCJIOMHOTO 3apojpbllia. Y JIaHLETHUKA 2-X CIIOMHBINA 3apoblil 00pazyercs myTeM
BISIYMBAHUS (MHBaruHauu) OJacTOJAEpMBI B TIOJIOCTh Ojactorenu. ['acTpyna umeer
7B CJIOS KJIETOK: HApY KHBIH SKTOAEpMa U BHYTPEHHHI — dHTOAepMA. VX Ha3BIBAIOT
NEPBBIM U BTOPHIM 3apOJIBIIIEBBIMHU JUCTKaMH. [1010CTh Ha3bIBaeTCs racTpOLENbIO
VI TIOJIOCTh MEPBUYHOM KHUIIIKH, a BXOJ B HEE — MEPBUYHBINA POT, Wik OmacTomnop. Y
OECIO3BOHOYHBIX ~ OJIACTOMOpP ~ MpEBpallaeTcs B OKOHYATENbHBIA  POT
(MepBUYHOPOTHIE), Y BTOPUYHOPOTHIX KUBOTHBIX (XOPAOBBIE), U3 OjacTomopa
dopMupyercss aHaibHOE OTBEpPCTHE, a pOT OOpa3yercs Ha MPOTHBOIOIOKHON
CTOpOHE Tea.

Ha cramguu aByX 3apOAbIIIEBBIX JMCTKOB 3aKAHUYMBACTCS Pa3BUTHE
KHIIIEYHOTIOJIOCTHRIX (THAPHI, METy3bl), Y BCEX OCTAIBHBIX THUIIOB XUBOTHBIX MEXKIY
9KTO- W DHTOJAEPMONM oOpaszyercs TpPEeTUWd 3apOJABIIIEBBIM JUCTOK — MeE30AepMa
(popMupyeTcst U3 KIETOK SHTOJAEPMBI).
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3apoJipllieBble JTUCTKU — 3TO OTAENbHBIE IUIACTHI KJIETOK, 3aHUMAIOIINe
OTJEJIbHOE TOJIOKEHUE B 3apOJIbIIIE, U3 KOTOPHIX B JAJIbHEUIIIEM Pa3BUBAIOTCS BCE
CUCTEMBI OPTaHOB.
3. I'mcro m opranHoreHes — mnpouecc oOpa3oBaHHA TKaHEl W OPraHoB —
CJIeIyOLMH 3Tan SMOPUOHAIBHOTO Pa3BUTHSL.
Oxmodepma Ha CIMHHON CTOPOHE 3apojblllia Mporudaercs, olOpasys
KEI00OK, Kpasg KOTOporo cMbikawoTcs. (OOpa3oBaBuiasicss HepBHas TpyOka
norpy»aetcs moJ dkroaepmy. Ha mepeaneM KoHIle HEpBHOUW TpyOKH (opMupyercs
rojoBHOM Mo3r. [Iporecc oOpa3oBaHus 3apojblilla C KOMIUIEKCOM OCEBBIX OPTaHOB
(nepBHast TpyOka, XopAa, KWIlleYyHass TpyOKa) Ha3bIBaeTCs HEUpyJsiuei, a
00pa30BaBIIMKCS 3apOJIBIIT — HEUPYIOH. OTPOCTKH HEPBHBIX KJIETOK II.H.C 00pa3yroT
nepudepudeckre HepBbl. Kpome TOro M3 3KTOJEpMbI pa3BUBAIOTCS MOKPOBBI U HX
IPOU3BOJHBIE (HOITH, BOJIOCHI, CalbHbIE M TIOTOBBIE JKele3bl, 3Majb 3y0OOB,
BOCIIPUHUMAIOLINE  KJIETKH  (peuenTopbl)  aHAIM3aTOpPOB, MO3TOBOM  CJIOU
HAATMOYEYHUKOB.
Onmooepma, PacronoKeHHasi MoJl HEPBHOU TpyOko#, obocobnsieTcs u
oOpazyeTt
AMACTUYHBIN TSHK — Xxopdy. W3 oCTallbHOM 4YacTH 3HTOJAEPMBI 00pasyercs
AIUTEINAN

V 3apopslmiei XOpIoBBIX 00pasyeTcs

Kommekc oceBbIX opraHoB:

- HepBHas TpyOKa;

- Xopza;

- KUIIeyHas TpyOka

KoTopslie onpenenstor 2-X CTOPOHHIO0
CUMMETPHIO TeJia

KUIIEYHON TpyOKH, MHUIIeBapUTEIbHBIE >KeJe3bl (TMeUeHb, MOKETyJ0uHas
JKeje3a), OpraHbl AbIXaHUsl.
U3 me300epmbl pazeusaromcs 6ce 8udbl cOeOUHUMENbHOU MKAHU. KOCTH,
XpSIIM, CYXOXKWJIMsI, TOJKOXKHAs KJIeT4aTKa M Jp.), MBIIIIB, KPOBEHOCHAs,
BBIJICJIUTENbHAS U TTOJIOBAsI CUCTEMBI.
I[TPOBU30OPHBIE (BPEMEHHBIE OPI"AHBI)
B mpouecce amOpuorenesa HeoOxonumasi CBsI3b 3apojbllla CO Cpeaon

obecrnieunBaeTcs CIIEHUAJIBHBIMU BHE3apOABILLIEBBIMU OpraHamu,
(GYHKIIMOHUPYIOIIMMU BPEMEHHO M Ha3bIBaEMUMHU MPOBU3OpHbIMU. Hasznauenue
IPOBU3OPHBIX OPraHoOB — oOOecredYeHHe >KU3HEHHO BaxHBIX (GYHKIUN (QyHKIUH

3apOJIbIilia B pa3HOOOPA3HBIX YCIOBUSAX CPEIbI.

Tak y HMCTMHHO HA3€MHBIX KUBOTHBIX (IIPECMBIKAIOLINECS, MTHUIIBI,
MJIEKOIHUTAIOIINE), TTOTEPSIBIINE CBSI3b C BOJHOW CPEIOM, 3apOJIbIIIN Pa3BUBAIOTCS B
CIIEIUAIbHOM 000JIOUKE, 3aIllOJJHCHHOM JKHUJKOCThIO — aMHHOH. I[l03BOHOYHBIE,
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oOJajarone amMHUOHOM OOBEAMHSIIOTCS B TPYMIY BBICHIUX TO3BOHOYHBIX —
aMHHUOTOB.

AMHUOTBI KpOME aMHUOHA MMEIOT U JpYTue 3apojbllieBbie 000JI0UYKHU
QJUTAHTAUC W KEITIYHBIM MEIOK (PEeNTWIUU, NTUIEI). Y MIIEKOMUTAIOUIIUX TOMUMO
aMHHOHA, aJUTAaHTOMCA U KEJITOYHOTO MEIIIKA UMEETCSI U XOPUOH.

1. Xopuon (cocyoucmas ob6onouka) oOpa3zyeTcs M3 KTOACPMBI 3apObIIIaA,
MOKPHIT BOPCHUHKAMH, KOTOPBIE BPacTalOT B CIM3UCTYI0 00070uky MaTku. [lozxe
4acTh XOpPHOHA TEPSEeT BOPCUHKM U TIOJIydyaeT Ha3BaHMUE TIJIQJKOTO, a MECTO
HauOOJIBIIErO Pa3BETBICHUSI BOPCHHOK XOPHOHA, Hau00JIee TECHO KOHTAKTUPYIOIINX
C MaTKO#, HOCUT Ha3BaHME JETCKOr0 MeCTa, WJIM IUIN IUIaleHThl. Yepes mianeHTty
TUI0JT CHAOXKAeTCsl MUTATEeIbHBIMU BEIIECTBAMHM, KUCJIOPOJIOM U OCBOOOXKIAETCS OT
npoayKToB xu3HeaesTenbHocT (CO, u 1p.), niayenma ocywecmensem 6apbepHyio
@yHKyuu, 3a7ep>KUBasi MHOTHE BPEHBIC BEIIECTBA U MUKPOOPTaHU3MBI, HO Yepe3 Hee
MOTYT MPOUTHU aJIKOr0Jib, HIKOTUH U HEKOTOPHIE JIEKAPCTBEHHBIE BEIIECTBA.

2. AmHuou - GHympeHHAs 3apooviuiedas obonouxka (BomHas 00OJOYKA —
OKOJIOIUIOAHBIM  my3bIph). DyHKIMEN ero snuTenus SBISIETCS  CeKpeuus
OKOJIOTJIOAHBIX BOJI, ONPECTSIONINX BaXXHEHUIIINE YCIOBUS Pa3BUTHUS TUIOJIA, a TAKKE
BBIBEJICHUE MPOJIYKTOB €ro OOMEHa B OKOJIOIUJIOJHYIO JKMJKOCTh, MPEIOTBpaIlacT
MOTEPI0 IMOPUOHOM BOJIbI, CIYXXUT 3allUTHON MOIYIIKOH M CO3/aeT S0PUOHY
BO3MOXKHOCTb JIJI1 HEKOTOPOM MOBUKHOCTH.

3. JKemmounwii mewox 'y MIEKONUTAIOUIMUX PEAYIUPOBAH, 3aIllOJIHEH
KUJKOCTBIO, coepxaiieil 6enku u conu. Ha paHHUX cTagusx pa3BUTHS OH UTPaeT
POJIb KPOBETBOPHOTO OpTaHa, U3 OCOOBIX KPOBSHBIX OCTPOBKOB 00pa3yloTCs MEpBbIC
KJIETKH KPOBH M COCYBl 3apOAbIIa, TaKXKe 3/1eCh 0Opa3yrOTCs TOJIOBBIE KIIETKU
3apObIIlIA, )KEATOYHBIM MEIIOK BXOJHUT B COCTaB IIALEHTHI. [103ke U3 KEeITOYHOTO
MeITKka 00pasyercs ImynoBUHA.

4. Annanmouc (mouesas 0060104Ka) pacTeT U3 3aAHEH KHIIKHU 3apOAbIIIa, TOKa
HE MPUAET B CONPUKOCHOBEHUE C XOPUOHOM, 00pa3ys OoraTyro cocylaMH CTPYKTypy
XOPUOHAJIJIAHTOUC. AJIJIAHTOUC BMECT€ C JKEJITOYHBIM MENIKOM Y4YacTBYET B
0o0pa3oBaHUU MyMIOYHOTO KaHATHKA.

I[TOCTOMBPHUOHAJIBHOE PA3ZBUTUE
[TocToMOpHOHAIBHBIN TMEPUOJ] OHTOT€HE3a HAYHWHAETCS C MOMEHTa
POXKIIEHUS WM BBIXOJA U3 SAWIEBBIX OOOJOYEK U 3aKAHUMBAETCS CMEPTHIO
opranu3zMa. OTOT MEpPUOJ XapaKTEPHU3YEeTCs POCTOM U TOJIOBBIM CO3PEBAHHUEM.
Paznuuator npsimoe u Henpsimoe (¢ Mmetamop(do3amu) MoCTIMOPUOHATILHOE Pa3BUTHE.

Iocta a3BUTHE
IIpsmoe — Henpsamoe —
XapaKTePU3yeTCs POCTOM Pa3BUTHE C PEBpalICHUsIME (¢ MeTaMopdo30m)
1 TIOJIOBBIM CO3PEBAHHEM
(TIpeCMBIKAIOIIUECS], ITHIIBI, C TOJIHBIM C HETIOJIHBIM
MJICKOITUTAIOIINE) MPEBAICHUEM: MPEBAICHUEM:
- SIUAI10 - U0
- TMYMHKA (TYCCHHIIA) - INYMHKA
- KyKOJIKa (TomoBacTHK)
- IMaro - B3pociasi 0co0b
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Ilpu npsimom pazéumuu Ha CBET NOSIBIIAETCS OpPraHU3M MOXO0KUN Ha B3POCIYIO
0CO0b, HO OTJIWYACTCS OT HEro TOJIbKO pa3MepaMu, HEAOPA3BUTHEM TTOJOBBIX
OpraHoB, a TaKXke mponopuusMu Tena. [locTamMOpruoHANBHOE pa3BUTHE, B 3TOM
cllydae, CBOJUTCSI K POCTY U TIOJIOBOMY CO3pEBaHUIO. XapaKTEepHO s
MPECMBIKAIONIUXCS, TITHI] U MJICKOTTUTAIOTIIHX.

Ilpu nenpsamom pazeumuu (pa3BuTHE ¢ MeTamop(}o3aMu) — MPEeBPALICHUSIMH,
U3 SHUIEBBIX 000JI0YEK BBIXOJUT JIMUMHKA, OTIMYAONIASICS OT B3POCIOr0 OpraHW3Ma
(Mopdosorndyecku U (u3nonoruyecku). Y He€ HMEIOTCA CHelHaTu3UPOBAHHbBIC
JMYUHOYHBIE OPTaHbl, OTCYTCTBYIOT HEKOTOPBIC OpraHbl B3pOCioi ocoOu. JInumHka
MUTACTCSA, pacTeT, JIMYUHOYHBIC OpraHbl pa3pylIaroTCs, (OPMHUPYIOTCS OpTraHbI
B3POCJIOr0 KUBOTHOTO. buonocuyeckoe 3Hauenue HEMPSIMOTO Pa3BUTHS 3aKIIOUACTCS
B TOM, YTO OPTaHU3M Ha CTaJ1H JIMYUHKH PACTET U Pa3BUBACTCS HE 3a CUET 3alacHBIX
MUTATEIbHBIX BEIIECTB SMIICKICTKH, a OJiaromaps CaMOCTOSTEIBHOMY MUTAHUIO.
CrnenoBatenbHO, TaKOW THIT PA3BUTHS XapaKTEPEH JII OPTaHU3MOB, SUIECKICTKH
KOTOPBIX  COAEpXAT MaJlo€ KOJMYECTBO JKENTKa (3eMHOBOJHBIC, MHOTHC
YJIEHUCTOHOTHE U JIp.)

Takum 00pazoM, Ipu HEMIPSMOM Pa3BUTHUU YMEHBINIACTCS KOHKYPEHITUS 32
MUY ¥ MECTO OOMTAHMS MEXITY B3POCIBIMHA OCOOSIMU M UX TOTOMCTBOM. Hampumep,
JUYMHKA JIATYIIKA — TOJIOBACTUK IHMTACTCS PACTCHHUSIMH, a B3pOCHas JIATYIIKA —
HaceKOMbIMU. Takxke, y psja BUIOB, HAllpUMEp KOPAUIOB, B3POCIBIC OCOOM BEAYT
NPUKPETJICHHBIA 00pa3 >KU3HHU, OHU HE MOTYT TEPEIBUTATHCA. 3aTO JIMYMHKA y HUX
TIOJIBIYKHA, YTO CITOCOOCTBYET PACCETICHHUIO BU/IA.

IIpakTyeckue 3aHATHS
— HE MPELYCMOTPEHO

3az1amm AJId CaMOCTOATECJIBHOT'O BBIITOJTHCHU A
— HC IPpCAYyCMOTPCHO

Bonpocs! Aj1s1 CAMOKOHTPOJIS 10 TeMe:

1.Kakue sTansl BBIAEISIOT B IOCTIMOPUOHAIBHOM Pa3BUTHH, U YEM OHH
XapaKkTepU3yoTcs?

2.Kakue TuIbl HOCTAMOPUOHAIIBHOTO Pa3BUTHSI BBIJIESIOT?

3.CpaBHHUTE NPSIMON U HENPSIMOM THUIT Pa3BUTHUSA?

4.Yto Takoe Mmetamopho3? ITpu kakoMm Tume pa3BuTHs OH HaOIOHaeTCA?

5.CpaBHUTE pa3BUTHE HACEKOMBIX C IIPSMBIM U HETIPSMBIM Pa3BUTHEM?
[IpuBenure npumMepsl.

6.Kto Takue HuMdsl 1 UMaro?

7.Kakne opranel Ha3pIBarOT MPOBU30PHBIMU U KAKOBO MX 3HaYeHUE?

8. B uem Ononornueckuii cMpIci Metamopdo3sa?
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Pa3znes 3. OCHOBBI reHETHKH U CeJIeKIIMU
Tema 3.1. OCHOBBI yU€HHUSI O HACIIEICTBEHHOCTH U U3MEHYUBOCTHU

OcHOBHbIE TOHATHS M TEPMHMHBI N0 TeMe: I€HETHUKA, HACJIEIACTBEHHOCTb,
W3MEHYHBOCTD,

Ilnan n3yvyeHusi TeMblI:

1. IToHdaTHE «TEHETHKAY.

2. OCHOBHBIE TTOHATHS I'€HETHKH.

2. 3aKOHOMEPHOCTH HACJICOBAHHUS.

KpaTkoe n3no:xxeHue TeopeTH4eCKUX BONPOCOB:

I'eHeTHKa — HayKa 0 3aKOHOMEPHOCTAX HACJIEICTBEHHOCTU U U3MEHUYUBOCTH.

HacJjiencTBEHHOCTb — 3TO CBOWCTBO JKHMBBIX OPraHU3MOB MepeaaBaTh U3
MOKOJICHHUSI B TIOKOJIEHWE OCOOEHHOCTH MOpGosoruH, (HU3HOJOTUH, OUOXUMHUHU U
WHIMBU Ty AIbHOTO Pa3BUTHS B OTPEICIEHHBIX YCIOBUSIX CPEIBI.

N3MeH4YnBOCTb — 3TO CBOMCTBO, MPOTUBOMOJIOAKHOE HACIEACTBEHHOCTH, - 3TO
CIOCOOHOCTH JOYEPHUX OpraHKW3MOB OTJIHYATBHCH OT ponuTenei
MOPGOJIOTHYECKUMH, (DU3UOTOTUYECKUMU, OUOXUMUYECKUMHU OCOOCHHOCTSIMU H
OTKJIOHEHUSIMH B HHIUBHUIYaJTbHOM Pa3BUTHHU.

HacnencrBeHHOCTH U H3MEHYHMBOCTH PeaIu3ylTCH B npouecce
HACJIeIOBAHUS, TO €CTh, IIPH Tepeaue reHeTuUecKoil UHGOpMaIud OT POJUTENeH
MOTOMKAaM 4Yepe3 TOJIOBble KIETKH (MpHU TOJIOBOM PA3MHOXKEHWH) WM Yepe3
COMaTHYECKHE KIETKHU (TIpu O0ECIIoIOM Pa3MHOKEHUH ).

OcHoBHBbIE 321241 T€HETHKH:

o M3y4YCHHUE CMOCO00B XPaHeHMs TCHETUUECKOW WH(OpMAIuu y pa3HbIX
IPYIIIT OPTaHU3MOB;

o U3y4YCHUE MATEPUAJIBHBIX HOCUTEJIell TeHETHYECKON HH(pOpMaIINH;

o aHaJM3 CMOCO00B  TepeaayM HACJIEICTBEHHOW  uHMOpMaruu U3

MOKOJICHUS B TIOKOJICHHUE;
o U3Yy4YCHHUE 3aKOHOMEPHOCTEeH peasn3auiu reHeTHYeCKorn MHPOopMaIiu
B IIpOLIECCE WHAMBUAYAIBHOI'O PA3BUTUS M BIUSHUSA HAa HUX YCIOBUM BHEIIHEU

Cpelbl;
o W3yYCHUE MEXaHU3MOB HM3MEHYHMBOCTH U POJM HW3MEHUYMBOCTH B
IBOJIIOIIMOHHOM TIPOIIECCE;
J U3BICKAHHE  CTIOCOOOB MCNMPABJIEHHUS TTOBPSKIEHHON  T€HETHUECKOU
uHpopMaIuu.

KpoMme TeopeTnyecknx 3a7a4 reHeTHKA pelaeT U NPpakTHYeCKue 3a1a9u:

- BBIOOp HamboIiee 3P (HEeKTUBHBIX THUIIOB CKPEIIMBAHUS M CITIOCOO0B 0TOOPA;

- pa3pabOoTKa METOJIOB 3aKPEIUVICHUS IICHHBIX TPH3HAKOB M METOJIOB
MOJAAaBJICHUS HEXKEIIATSIIbHBIX ITPHU3HAKOB;

- ICKYCCTBEHHOE MOTyYeHHE HOBBIX (DOPM JKUBBIX OPTaHU3MOB;

- pa3paboTKa METOJIOB 3aIIUTHI OT MyTareHHbIX (PaKTOPOB;
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- pa3paboTka  METOJOB  TE€HHOW  WHXEHEPHUH A  TOJyYCHHUS
BBICOKOO((EKTUBHBIX ~ NPOAYIEHTOB  PA3JIMYHBIX  OWOJIOTMYECKHM  aKTHUBHBIX
COECIMHEHU.

['enetuka TECHO CBAI3aHA CO MHOTUMU OMOJIOrMYECKUMU
HayKaMW: OMOXMMHUEH, MOJICKYJISIPHON OMOoJIOrHel, HMTOJI0TrHel, IMOPHO0JIOTHeH,
TeopHueil IBOJTIOLUH.

JJIeMEeHTAPHON IMCKPETHOM eIMHULIel HACIEACTBEHHOCTH U U3MEHUYMBOCTH
SIBJISICTCS TEH.

I'en wam HacjeacTBeHHbIH ¢akTop — 310 yuyactok Mojekyasl JIHK (y
HekoTopbix  BHpycoB  PHK), koTopwiii  ompenenser  mociueaoBaTelbHOCTh
AMUHOKHCJIOT ~ KOHKPETHOTO  MOJunenTuaa (Wid  TEPBUYHYIO  CTPYKTYPY
nonunenTyaa) win Hykiaeoruaos PHK.

OcHOBHbIE IOHATHS T€HETUKU:

o NPU3HAK — 3TO JI00ass OCOOEHHOCTh OpraHM3Ma, MO KOTOPOH MOMKHO
pazIuYUTh 2 0co0M (OKpacka IBETKOB, IUIOI0B, CKOPOCTh CO3PEBaHUs, CIOCOOHOCTD
WJTU HECTIOCOOHOCTh K CHHTE3Y KaKOTO-JIM00 BEIIeCTBA U T. 1);

o aJbTEPHATHBHbIE  NPHU3HAKU — HOTO  MPOTUBOMOJIOXKHBIE  WIH
B3aMMOUCKIIIOYAIOIINE MPU3HAKHY;

J aJljieJibHbIE TeHbl WIN AJIJIeJIM — 3TO Te€HbI, KOTOPBIE pacrojaraloTcs B
UJCHTUYHBIX JIOKyCaX TOMOJIOTMYHBIX XPOMOCOM M OTBEYAlOT 32 MPOSIBICHUE Y
0co0€il aNbTepHATUBHBIX NPHU3HAKOB, WX OOO3HAYAIOT OJMHAKOBBHIMU OYKBaMU,
JIOMUHAHTHBIN MPU3HAK — 3arjlaBHOU (A), pelieCCUBHBIN — CTPOUYHOM (a);

o JOMMHAHTHBIM MNPHU3HAK — 3TO aJIbTEPHATUBHBIA Npu3HaK (U TEH,
00yClaBIMBAIOIIUNA €r0 TPOSIBICHUE), KOTOPHIA MPOSBISIETCS y THOPUIOB MEPBOIO
MOKOJICHHUS, TOT IPU3HAK MPOSIBJIAETCH B TOMO- U I€TEPO3UTOTHOM COCTOSTHUH;

o pelecCUBHBIN NMPU3HAK WM NMOJABJSEMbIA — 3TO albTEPHATUBHBIN
npu3HaK (M reH, o0yCIaBIMBAIOIIUM €r0 MOSIBJIICHHUE), KOTOPBI HE MPOSIBISETCS Y
rUOpUJIOB  TEPBOrO0  IMOKOJICGHHS 3TOT NPU3HAK MPOSIBJISETCHS TOJbBKO B
TOMO3UTOTHOM COCTOSIHUM;

o JOMMHHMPOBaHUE — OTO IMpeolJjajaHre MPU3HAKOB OJHOrO U3
pOIUTETIEH;
o TOMO3UIOTHBIN OpPraHu3m (rOMO3UroTa) — 3TO OPraHU3M, KOTOPbIH

oOpasyeT OJIMH TUIl TaMeT U He Aa€T pacIIeIICHUs MPU CKPEIIMBAHUM C TAKUM K€ 10
T€HOTHUITY OPraHU3MOM (MOKET ObITh JOMUHAHTHBIM (A A) WK PELIECCUBHBIM (aa);

o reTepo3UroTHbI OpPraHusM (reTepo3urora) — 3TO OpraHu3M obpasyer
JIBa TUIA raMeT W AAa€T pacuICIUVICHUE MPU CKPEUIMBAHUU C TAKUM K€ MO0 TEHOTHILY
OpraHU3MOM;

o FeHOTHUIl — O3TO COBOKYIHOCTh T€HOB OpranusMa (KaxIbli TeH

UCIIBITHIBAET Ha ce0e BO3/CHCTBUE NPYTUX I'€HOB M CaM OKa3bIBAET BIMSHHUE HA HUX,
MIOATOMY OJIMH U TOT K€ T'€H B Pa3HbIX FT€HOTUIIAX MOXET MPOSIBIATHCS MO-Pa3HOMY);
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L (l)eHOTI/Il'l — 9TO COBOKYIIHOCTB BCCX CBOMCTB U IIPU3HAKOB OpraHMu3iMa
(STOT TCPMHUH MOXHO y1'[0Tp€6JIHTB U 110 OTHOIICHHUIO K OAHOMY AJIbTCPHATHBHOMY

NpU3HAKY), GEHOTUMNYECKUE TPUIHAKHU:

a) Mopdoioruueckue (IBeT, popMa, OKpacka);

0) anaromudeckue (00BEM, CTpoeHue);

B) OMOXUMUYECKUE (KOHLIEHTpaLHs TJIFOKO3B, MOYEBUHBI,
VIJIEKUCTIOTHI), (peHOTUN pa3BUBaeTcsl Ha 0a3e ONpeNeJIéHHOr0 TeHOTHINIA H
BO3/JCHCTBUSL YCJOBHH BHENIHEH cpeabl, I[O3TOMY OpPraHU3MBbI, HMEIOIINE
OJIMHAKOBBIE TEHOTHUIIBI MOTYT OTJIMYAThCS APYT OT APyra B 3aBUCUMOCTH OT YCIOBUI
BHEIIIHEN CPENbl, OTAEIIBbHBIN NPU3HAK - ()eH;

B oHTOreHese aeiicTByeT BeCh TeHOTHII, KaK LEJOCTHAA HCTOPUYECKHU
CJIOKMBIIASICSA CUCTEMA CO CJI0KHBIMH CBSI3SIMU U B3aUMOOTHOILIEHUAMU MEXKIY
reHaMH M Cpeioii O0UTAHUA.

MOHOTHOPHJAHOE CKpelIMBAaHME — OTO CKpEIIMBaHUWE, TPU KOTOPOM
POIUTENHCKHE OCOOM OTIMYAIOTCS APYr OT JApyra Mo OJHOW Mape albTepHATHUBHBIX
MIPU3HAKOB;

AUTHOPUAHOEe  CKpelMBaHHMEe — 3TO  CKpEIIMBaHWE, IMPU  KOTOPOM
POIUTENBCKUE OCOOM OTIMYAIOTCS APYT OT JApyra Mo JIByM HapaMm ajlbT€pHATHBHBIX
MIPU3HAKOB;

aHAJIM3UPYIOLIlee CKPellMBaHMe - OTO CKpPEIIUBAaHUE 0CO0EH C HEM3BECTHBIM
TIeHOTHUIIOM € T'OMO3UIOTHO 0CO0bIO;

BO3BpPATHOE CKpeNIMBAaHWE - HTO CKpEIIMBAaHUE THOPUIIOB TEPBOTO
MOKOJICHUS C TOMO3UT'OTHON POJIUTENBCKON 0COObIO;

PelUINIPOKHOE CKPeluBaHMe — 3TO CKpeluBaHue 2—x (GopM Mexy coboi B
JIBYX Pa3HbIX HaIPaBJICHUSX, OJHO U3 CKPEIIUBAHUN — IIPSIMOE, BTOPOE — 00paTHOE);

YHCTbIe JUHHUM — 3TO O0COOM, KOTOpbIE MPU CKPEUIMBAHUU APYT C APYroM B
pAly IOKOJEHUN HE JAaBAJIA PACLICIIIICHUS.

O0o3HaueHus U1 3alMCHU PE3YJIbTATOB CKPEILIBAHUS:

- «P» - pogurenu;

- «F» - moToMcTBO;

- «F1»- TuOpuap! IEPBOTO OKOJICHNUS,

- «Fy»- ruOpuabpl BTOPOrO NOKOJEHUS, MOSBIAIOTCA MPU CKPEIIUBAHUU
ruOpUJIOB MEPBOTO MOKOIECHUS;

- X - CKpElIMBaHHUE;

- 0 — MY>CKasl 0COOb;

- 0 — JKCHCKas 0COOB;

-A u a-ramertsl.

3aK0HOMEpPHOCTH HACTCAOBAHMS.

N3yuyenue xapakrepa u criocoOOB Mepeaaur MPU3HAKOB MOTOMCTBY HA4aJIOCh B
17 Beke, (korjga ObUTM MPOBENCHBI MEPBBIC OIMBITHI MPU THOPUIU3ANMKA Yy PACTECHUUN
HeM. yu€HbIM Kenbpeirepom, KOTOphIii 00HAPY KU Y THOPUJIOB MEPBOTO MOKOJIEHUS
NpPU3HAKA  BErE€TaTUBHOM  KPEMOCTH, celyac  3TO  SIBJICHHE  MOJIYYUJIO
Ha3BaHuererepo3mc. Aur. cenekuvonep Hailt oOpatunca K  ompiTam 1O
CKpEIIMBAHUIO TOPOXa U YCTAHOBUJI, YTO MPU3HAKKU OJTHOTO POAMTEINS MpeolIagaroT
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y tubpunoB F; 1 nmanee B TMOKOJCHHSIX NPOSBIAIOTCS paHee CKPBIThIE MPU3HAKH,
MO3TOMY OH CZ€eJiajla BBIBOJ O TOM, YTO HACJIEACTBEHHOCTh AUCKpeTHA. Dp. yUEHBIN
Honen mnpuMeHmsn MeTox KOJMMYECTBEHHOIO IMOACYETa, HO 3aKOHOMEPHOCTH
YCTaHOBUTh HE CMOT, TaK KaK U3y4all HACJIeI0BaHUE HECKOJIbKUX MTPU3HAKOB Cpazy).

Mexanu3mMbl W 3aKOHOMEPHOCTH HACJeAOBAHMS ObLIM BCKpbITHI I
Menpaeaem. (poawics B 18822 r. B Mopasuu. Ero otery Obu1 cafoBOIOM U MPUBUI
ChIHY HHTEpEC K CeJeKUHMOHHOMY Jpeny. Ilocine 6 KilaccoB TrUMHa3uM, H3-3a
MaTepHaIbHBIX TPYAHOCTEH YUMTHCS Jajblle HE CMOI M IMOMaj B MOHACTBIPb, IJe
npuHsul caH. B MoHacTeipe Menzaens uzydasn 60rocioBue (MOHACTHIPU B TO BpeMs
CIIOCOOCTBOBAIM BO3POKICHUIO YEIICKOW KYJIbTYPhl, @ MOHAXHU OBLIIU OJJTHOBPEMEHHO
MpEnoAaBaTelsiMi) W OJHOBPEMEHHO TMPOSIBHII HMHTEPEC K UCCIEAOBATEIBCKOM
pabote. IlepBbie 2 roga MeHaenb NMPOBOAWI ONBITHI MO ONPEAEIEHUIO YUCTOTHI
COpPTOB IOpoOXa, a 3aTEM B TEUEHHUE & JIET u3ydasl Hacle0BaHue 7 map NpuU3HaKkoB.) B
1865 roxy on myOnukyeT paboTy «OmNbBITEI HAJl PACTUTEIHHBIME THOpUIAMIY. YMEp
Mennens 3a 16 neT 10 BceoOlero npu3HaHus ero pador.

B 1900 rogy onHOBpeMeHHO W He3aBHCHUMO JIpyTr OT Apyra rojutanzaen /Jle
®pu3 aH sHOTEpe, Hemel KoppeHc Ha Mmake, aBcTpuen] Uepmak Ha JypMaHe
OOHapYKUJIU T€ K€ 3aKOHOMEPHOCTH, 4TO U I'. MeHienp, oqHaKo MPUOPUTET BCE ke
ocTajcs 3a MeHaeneM.

['maBHas 3aciayra MeHaeJass B TOM, 4YTO OH YCTAHOBWJI 3aKOHOMEPHOCTH
HACJIEJOBAHUSI € MOMOIIBI0 THUOPHI0JOTHYECKOr0 MeToAa (XapaKTepUCTUKA
IpUBEEHA B METO/1aX T€HETUKH ).

Menzenb o4eHb yJ1aqyHO BHIOpaNl 00bEKT — FOPOX:

- HEIPUXOTJIUB;

- JIETKO BBIPAIIUBACTCS;

- Ta€T MHOI'OYHCJICHHOE NOTOMCTBO;

- CAaMOOIIBUIAIOIIEECS PACTEHUE;

- BO3MOXHO UCKYCCTBEHHOE OIIBUICHUE;

- OTJIMYAETCs OOJIBIIUM KOJIMYECTBOM aJIbTEPHATUBHBIX TPU3HAKOB.

IIpakTHueckue 3aHATHS
Ne 2 PemeHue 5KCIEpUMEHTANBHBIX TEHETHYECKHX 3anad. (CocCTaBlICeHHE
MIPOCTEMIINX CXEM CKPELIUBAHMUS.

3aganus I CaMOCTOSITEJIbHOTO0 BHINIOJTHEHUS
— HE MPEyCMOTPEHO

Bomnpocs! 1151 CAMOKOHTPOJIS 110 TeMe:

KTto BBEN TEpMUH «reHeThKa?

KakoBa cTpykTypa COBpEMEHHOUN reHEeTUKU?

Kaxkue 3a00sieBaHus 3aBUCST OT T€HOTHUIIA OCOOU?

[TpuBeauTe npumMepsl 3a00J€BaHUI, KOTOPBIE TOJBKO OT F€HOTHIA?
HazoBuTe 0CHOBHBIE 3a/1a4l T€HETUKHU ?

Kakue MeTo1bl TEHETUKH BbI 3HaeTE?

AN e
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Tema 3.2. 3aKOHOMEPHOCTH U3MEHUYUBOCTH

OcHoBHBIE NMNOHATHHA H TCPMHUHDBI mo TEMeE: HN3MCHYUBOCTD,
MOI[I/I(I)I/IKaI_[I/IOHHa}I HN3MCHYMNBOCTDL, HOpMaA PCAKIIHH.

Ilnan n3yvyeHusi TeMblI:
1. [TousaTHE «KN3MEHUYUBOCTELY
2. HacnenctBeHHast 1 (peHOTUIIUYECKASI N3MEHYHUBOCTb.

KpaTkoe u3j10:keHue TeOpeTHIeCKNX BOMPOCOB:

N3MEHUYUBOCTDB — 510 criocOOHOCTh KHUBBIX OPraHW3MOB MPUOOpETaTh
HOBBIE IIPU3HAKHU U KA4E€CTBA

Pazinyaror HacaeACTBEHHYIO U (PEHOTUNIMYECKYI0 U3MEHYHUBOCTb.

HaciencrBeHHasi KF3MEHYMBOCTD CBSI3aHA C U3MEHECHUEM I€HOTHUIIA.

®eHoTunuveckass (Moouguxkayuonnas) W3MEHUYMBOCTH BBIPAXKACTCS B
U3MEHeHUH (EHOTUIA, OHA BO3HUKACT KaK pEaKIus OpraHu3Ma Ha H3MEHEHUE
YCIJIOBHM CPEMBI.

denotum opranu3mMa GOPMHUPYETCS B pe3yJIbTaTe B3aUMOJACHCTBHUS TCHOTHIIA U
OKPYXarOUIEN CPEIbL.

['eHOTMII OpraHu3Ma ONpPEAEISIETCS B MOMEHT OIUIOJNOTBOPEHHUs, HO CTEIEHb
ero NOCIEAYIOUIEH peaau3alid BO MHOTOM 3aBHUCUT OT BHEIIHUX (PAaKTOPOB,
BO3JICHCTBYIOIIMX HA OPraHU3M BO BpeMs ero pazBuTus. OAMH U TOT K€ T€HOTHUIN B
pa3HbIX YCIOBUAX Cpeibl OyIeT AaBaTh PA3IMYHOE NPOSBICHUE MPU3HAKA.

[Ipu3Haku OpraHW3MOB NPEACTABIEHHBIE B Ipeleiax BHAA OTPAHUYCHHBIM
YUCJIIOM BAPHUAHTOB, U YCIOBHUS CPEAbl HA KOTOPBIE MPAKTUYECKHA HE BIIMSIOT HA HUX
dbopMHpoBaHUEe, HA3bIBAIOT KAYECTBEHHBIMU. B 3THX chydasx pasnuuus Mexay
0COOSIMH YETKO BBIPAKEHbI, a MPOMEKYTOUHbIE (QOpMbI OTCYTCTBYIOT. K Takum
pU3HaKaM, HalpUMep, OTHOCATCS TOJ Y >KMBOTHBIX M pacCTeHUM, OKpacka u ¢popMma y
CEMsAH ropoxa, TIpyImna KpoBU Yy 4esoBeka, Kak mnpaBuio, HacileIOBaHHE 3THUX
IIPU3HAKOB IMOJYMHSIETCS 3aKOHOMEPHOCTSIM, YCTaHOBJIEHHBIM ['. Menenem.

[Tpu3HaKy Ha3bIBAIOT KOJIMYECTBEHHBIMU, €CIIH B IIpeJieax BUa HAOI0qaeTcs
MHO>KECTBO BapUaHTOB IE€PEX0Ja OT MUHUMAJIBHOIO JO MAaKCHMAJIBHOIO 3HAYEHUS.
Nx ycranaBnuBarOT u3MepeHueM. [Ipumepamu TakuMxX HTPU3HAKOB MOXKET CIYKUTh
AULIEHOCKOCTh KypP, MOJIOYHOCTb KOPOB H JIp.

Hopma peakyuu — 510 npenensl NPU3HAKOB, U JUIA KAYECTBEHHBIX, U JUIA
KOJIMYECTBEHHBIX B KOTOPBIX BO3MOXHO M3MEHEHHE (PEHOTUIMUYECKHX MPU3HAKOB Y
JAHHOro reHotuna. OpraHW3Mm HaciaeAyeT HE NPU3HAK KAaK TaKOBOW, a HOPMY
peakunn. Hopma peakuuu MOXeT ObITh IIMPOKOM (MpPHU3HAK MOJ BIUSHHEM CPEIbI
M3MEHSETCS B 3HAUUTEJIbHOM CTENEHN) U y3KOU (ITPU3HAK MaJIO MOABEPKEH BIUSHUIO
ycioBuid cpebl). LlInpokyro HOpMy peaklud UMEIOT KOJIMYECTBEHHbIE MPU3HAKHU, a
Y3KYI0 — KaU€CTBEHHBIE TPU3HAKHU.

EavHuuHOEe BBIpaKeHUE pa3BUTHS MpU3HAKA (CTENEHb €ro MpOSIBICHMS) B
Ipeenax HOPMbl PEaKIMM HAa3bIBAIOT BAapUAHTOW. BapuaHThI, pacnoJIOKEHHBIE B
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ONPEJICICHHOW  IIOCJIEAOBATEILHOCTH,  HAllpUMEp OT  MHMHHUMAJIbHOTO  JO
MaKCHUMaJIbHOTO 3HAYCHHSI, 00Pa3yIOT BapUAITMOHHBIN P/,

NHTEeHCHBHOCT, MOAM(UKAIMOHHBIX W3MEHEHUW B 3HAUUTEIHLHOW CTEIICHH
3aBUCUT OT CHJIBI M TPOJIOJDKUTEIBHOCTH BO3JICUCTBUS Ha OpraHu3M (HaKkTOpoB
OKPYXarOUIEH CPEIbI.

Baxuelimas yepta MOau(UKAIIMOHHON U3MEHYUBOCTH — €€ NPEJICKa3yeMOCTbh,
M3BECTHO, YTO KOJMYECTBO M KAUYECTBO KOPMOB ONPEIECISAIOT CKOPOCTh YBEIUYCHUS
MACCHhI TeJla y CEIbCKOX035MCTBEHHBIX )KUBOTHBIX.

[Ipenensl MoaMpUKAIIMOHHOW HW3MEHYMBOCTH OTPAaHUYMBAIOTCS HOPMOM
peakuuu. Hampumep, HOpMa peakivu MO MOJOYHOCTH Yy MAJIOMPOTYKTUBHBIX IO
JAaHHOMY mpu3Haky mopoj kosiedmercs or 1000 mo 2500 m B roa. Y SIUTHBIX
MOJIOYHBIX ITOPOJI MOKA3aTEIN HOPMbI PEAKIIMU MO AaTOMY MPU3HAKY TOPA3/10 BHIIIE —
1o 12 000 n B ron.

Monmudukanuu NpU3HAKOB HE HACIEAYIOTCS, MOCKOJIBKY MOAM(MUKAIMOHHAS
M3MEHUYMBOCTh HE CBSI3aHA C M3MEHEHHWEM TeHOB. MonudukannonHas n3MEHUYNBOCTh
MPOSIBIISIETCS MAcCOBO, ATO O3HAu4aeT, 4TO OCOOM OJIHOIO BHJA PEarupyroT Ha
M3MEHEHUS YCIIOBUM CPEJIbl OJUHAKOBO.

OCHOBHBIE 3aKOHOMEPHOCTH MOAU(PUKANMOHHON U3MEHYUBOCTH:

- HE MEePEeACTCA MO HACIEACTBY

- U3MEHSIOTCS YCIIOBUSI — U3MEHSIETCs (McUe3aeT) MpUu3HaKk

- HOpMa peakiuu (Mpeaeasl Bapualuid Mpru3HaKa) — 3aJ0KCHBI B
TeHOTHIIC

- MOAU(GUKAIIMOHHAST W3MEHYHMBOCTh PACIPOCTPAHSAETCS Ha BCIO

MONYJISIIIUIO, T.€. OHA MACCO8ds, ATO O3HAYaeT, YTO OCOOM OJHOrO BHJIA

pearupyroT Ha U3BMEHEHHUS YCIOBUHN CPEAbl OJJUHAKOBO.

IIpakTyeckue 3aHATHS
- HE IPELYCMOTPEHO

3az1amm AJId CaMOCTOATECJIBHOT'O BBIITOJTHCHU A
— HC IPpCAYCMOTPCHO

BOIIpOCLI AJIA CAMOKOHTPOJIA 110 TEME:

p—

Kaxkoe 3HaueHue Ajisi OpraHu3MOB UMEET U3MEHUYUBOCTh?

Kak cBs3anbl Mex 1y co00i (PEHOTHUIT U TEHOTHUIT?

Kakum yu€HbIM ObLIO JOKA3aHO BIUSHUE YCIOBUN OKPYKAIOIIEH cpe/ibl Ha
pa3BuTHe peHoruna?

4. Kak 0bUI0O JOKa3aHO, YTO U3MEHEHHEe (PeHOTHMA IO/ BIUSHUEM BHEITHUX
YCJIOBUH HE BBI3BIBACT U3MEHEHUS IT'€HOTHUIIA?

B uém paznuiia Mex1y KOJUYECTBEHHBIMHU U Kau€CTBEHHBIMU MPHU3HAKAMU?
6. UTO MOHMMAIOT O] HOPMOM peaKIuu?

w

W
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Tema 3.3. OCHOBBI CEJIEKIIUH PACTEHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB

OcHOBHbIe MOHSATHSI W TEPMHUHBI MO TeMe: CENEeKIHs, WHOPUJIUHT,
TIOJIUTIIIONTHSI, UCKYCCTBEHHBIA OTOOD, Ay TOPHINHT.

Ilnan n3yvyeHusi TeMblI:

1. OCHOBBI CEICKIIUN

2. LleHTpbI TPOUCXOKICHUS KYJIbTYPHBIX PaCTCHUI
3. Ceekuus >KUBOTHBIX

4. Cenekuusi MUKpOOPTaHU3MOB

Kparkoe u3inoxeHue TeopeTu4ecKMX BONPOCOB:
OCHOBBI CEJIEKI1

CeJiekniusl — HayKa O BBIBEJICHUU HOBBIX U COBEPIICHCTBOBAHUU CYILECTBYIOLIUX
COPTOB KYJbTYPHBIX pAaCT€HUH, MOpPOJ JOMAIIHUX >KHWBOTHBIX U IITAMMOB
MUKPOOPTaHU3MOB, COOTBETCTBYIOIIUX MOTPEOHOCTSIM YEJIOBEKA.

CopTt, mopoja u IITaMM — COBOKYMHOCTh OCOO€H, MCKYCCTBEHHO CO3JaHHas
YEJIOBEKOM, KOTOpas XapakTEepU3yeTCid  OMNPEICICHHbIMU  HACJIEICTBEHHBIMU
OCOOCHHOCTSIMU: TPOAYKTUBHOCTBIO, MOP(OJOTHUECKUMH U (DU3UOTOTHUUECKUMU
MpU3HAKAMM.

TeopeTndyeckoli OCHOBOW CEJICKIIMU SIBISETCS TEHETHKa, pa3padarhiBaromas
po0IeMbl HACIEACTBEHHON H3MEHYMBOCTH, CUCTEMbI CKPEITUBAHUS U 0TOOpA.

Co3pnarenieM COBPEMEHHOM I€éHETMYECKOW OCHOBBI cenekiuu spisiercss H. U.
BaBunos.

Baknenien 3amadyedl CEICKIHMMU SIBIISIETCS HMCCIIEIOBAHUE 3aKOHOMEPHOCTEHU
HBOJIIOLIMY JIOMAIIIHUX )KUBOTHBIX U BO3/I€JIBIBAEMBIX PACTECHUIM.

[To Bepaxenuto H. WM. BaBunoBa, cenekuus — 3TO 3BOJIOLMSA, yIpasiisiemMas
YEITOBEKOM.

[Tepen ceneknmoHepamMu CTOUT 3a/a4a CO3AaHUS BBICOKOMPOIYKTUBHBIX COPTOB U
MOpOJl,  JAIOUIUX  MPOAYKIHUIO  BBICOKOTO  KauecTBa,  MPUTOAHBIX IS
MEXaHU3UPOBAHHOTO  BO3JC/IbIBAaHUSA U  yOOPKH, CHOCOOHBIX MaKCHUMaJbHO
HCIIOJIB30BaTh CO37aBaeMble YyCJIOBHS BHENIHEW cpeabl (CBET, TEIio, BOjA,
ynoopenus, CO, wu T.4.) u oOjJagaromux APYTUMH  HEOOXOIWMBIMH
TEXHOJIOTUYECKUMH KauecTBaMH (IIPU TPAHCIIOPTUPOBKE, XPAaHEHUH U MEPepadOTKe).

OcHOBHBIE (TPaJAUIIMOHHBIE) METOJIBI CENEKIINH — THOPUAN3AUI U 0TOOD.

CoBpeMeHHbIE T€HETUKO-CEIEKIIMOHHBIE METOIBI:

- OTJQJICHHAS ¥ BHYTPUBUI0BAsI THOPUAN3AIINS,

- OKCIIEPUMEHTABHBIN (MHAYLIMPOBAHHBIN) MyTareHes,

- TIOJIUTLIIONAMS,

- TETEPO3HC,

- KJIETOYHAsi M TeHHas WHXeHepus (OMOTEXHOJOTHs) W T.JI. MO3BOJISIOT CO3/aTh
HOBBIE (DOPMBI C UCKIIFOUUTEIHHO BHICOKUM YPOBHEM MPOAYKTUBHOCTH.
CeneKkIMOHHBIN MpOIeCC BKJIOYAET B ce0s TMOMCK MCXOJHOIO0 Marepuaia u
BBIJICTICHUS 00Pa31l0B ¢ HAMOOJbIIEH BRIPAXKEHHOCTHIO ITPU3HAKA.
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LIEHTPBI ITPOMCXOXJIEHUS KYJIbTYPHBIX PACTEHUN

Akagemuk H. U. BaBuaoB yKa3biBaJi, YTO A5 yCNewHon paboTbl MO CO34aHUI0 COPTOB M MOPOA cieayet
M3y4yaTb WM Y4YUTbIBATb MCXOAHOE COPTOBOE W BWOOBOE pPasHOOOpasMe pacTeHW U KUBOTHbLIX, WX
reHeTMyeckoe pasHoobpasne. 0606LWMB OFPOMHbIN MaTepurasn, CObpPaHHbINA B pe3ynbTaTe MHOTOUYUCIEHHbIX
aKcneanumii, H. BaBni1oB BHEC BblAAOLWMIACA BKNA4, B Pa3BUTME NPEACTABAEHUA O LLEHTPE NPOUCXOMKAEHUS
KYNbTYPHbIX PacTeHUI, KOTOPbIe COBMNAaAatoT C APEBHUMM O4aramuM MMPOBOIO 3eMieaenus.

HasBanue nentpa OJ1oMalllHeHHBIE PACTEHUS
1. Unnone3uiicko- banansl, caxapHas najbma, caxapHbli
WHIOKUTANCKUM TPOCTHHK, OTYPIIbI, OaKITaKaH.
(r0’KHOA3MATCKUI)
2. Kurailicko-smoHCKHi Puc, npoco, cos, menkoBuiia, CInBa,
(BOocTOUHOA3MATCKHUI) BHILIHSA, Yail.
3. [lepenneasuarckuii (foro- | [Timenuna, poxb, SYMEHB, OBEC,
3araiHbIN) YyeueBHILa.
MOpPKOBB, JIEH, MUHJAJIb, BUHOT'PAJ.
4. Cpean3zeMHOMOPCKUi OnuBKOBOE JIEPEBO, Kamycra, OpIOKBa,
CBEKJIA.
5. Adpukanckuit banansl, apOy3, kode, TBepable copTa
MIIISHUIIBL.
6. IO)xHOaMepUKaHCKU ®dacoip, TOMAT, apaxuc, aHaHac,
KapTodeb, XHHHOE JIEPEBO.
7. Kykypy3sa, dacoib, ThiKBa, Tabak, Kakao,
[{eHTpanbHOAMEPUKAHCKHAN KpPacHbIM Iiepel, JJIMHHOBOJIOKHUCTBIN
XJIOMYATHUK
CEJIEKLINSI PACTEHUIA
MeToasbl
Br16op ncxomuoro I'ubpuom3amms (ckpemuBanue) VICKycCTBEHHEIN 0TOOD
Marepuajia l
(>kenmaTesIbHO U3 LIEHTPOB MesxnuHeiiHas Macc%amﬁ I/IHILI/IBI/IeyaIILHHﬁ
MHOTr000pasus) rubpuguzanus  |(1mo penoruny) (IO TEHOTHUILY)
(rereposuc)
WubpunuHr TTomurmonous OtnaneHHas
(momydenne W MHAYIUPOBAHHBINA THOpUAM3AITHS
YUCTBIX JIUHUI: MYyTareHes (penpka X Karrycra)
AA; aa)
Huopuounz y pacmenuilt — 3mo NpuHyoumenbHoe CamMoOnbvlieHue

nepekpecmuoonsvlisiemvlx pacmenuti. IlpoBogsat 6-7 €T —TepeBOAST TEHBI B
TOMO3HUTOTHOE cocTosiHuE (AA; aa).
NHOpUIUMHT TPUBOIUT K «JICTIPECCHN», TOCKOJBKY PEIECCUBHBIC
HEeOIaronpusTHbIC T'€HbI IEPEXOISIT B TOMO3UTOTHOE COCTOSIHUE:
P Aa x Aa
F1 AA 2Aa aa
[ToToMCTBO OJIHOM caMOOMBLIAEMOM 0COOM HA3BIBAETCS YUCTOM IuHUEH (AA, aa).
B cenexuuu pacTeHHil 4acTO MPUMEHSIOT MEMCAUHEHHYI0 2udpuousayuio —
nepekpecmuoe OnvlieHue MeHcoy PAZHLIMU CAMOONBLIAIOWUMUCA TUHUAMU (M.e.
YUCMBIMU TUHUAMU,).
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[Ipu 3TOM BO3HHKAET 3¢hghexm cemeposuca, unu eubpuonou mowu, T.e. THOpUILI F1
M0 psSay TPU3HAKOB YACTO MPEBOCXOIAT HWCXOJHBIE POIUTENBCKHE (DOPMBI.
OtMeuaeTcs OBBIIICHHAS KU3HECITOCOOHOCTH F1.
OddekT rerepo3uca 0OBACHIETCS MEPEBOJIOM PELIECCUBHBIX TEHOB B T€TEPO3UTOTHOE
COCTOSIHME, B KOTOPOM OHH HE OKa3bIBAIOT OTPHUIATSIBHOTO BIUSHUSA Ha
YKU3HECTIOCOOHOCTh
OpraHu3Ma.

Ippexm cemeposuca 8 nociedyrOUWUX NOKOJECHUAX NPU NOA0BOM PA3ZMHONCEHUU
CHUJICAEMCSL U COXPAHAEHCA NPU 8€2eMAMUBHOM.

Ilonunnoudua — KpaTHOE YBEIMYEHHE YHCIA XPOMOCOM OTHOCHUTEJIBHO
rarmjouiHoro Hadopa. Ilomumionapl OTIMYAOTCS MOBBIILIEHHOW MPOAYKTUBHOCTBIO.
MHorure KyJapTypHBIE PAaCTEHHUS SBJISIFOTCS MOJIUILIONIAMH.

Jns mostyyeHus MOJUIIOWAOB BO3JACHCTBYIOT HA IIOJIOBBIE KIIETKH PACTEHHUU
MyTareHaMH, pa3pylIaloMMH BEPETEHO JEJICHUS (HanpuMep, KOJIXULKH) IPU 3TOM
o0OpasyroTcs Tpu-,

TETPaIuIOuHbIE U T.A. POPMBI.

Omoanennas 2ubpuouzayusi MO3BOISET B OJHOM OPraHU3ME€ COBMECTUTH
NPU3HAKK pa3HbIX poJoB U BUAOB. ['nOpuasl F, o0bryHO Oecmiognbl. CoBeTCKUM
yueHHbld ['. Kaprieuenko pa3zpaboran criocod npeoaoseHus 0ecrious:

Cxema:
1. YaBoun wumcimo xpomocom rtubpuna F1, T.e. ramersl pacreHuil ObLIM
JTUTUIONTHBI
2n (18) x 2n (18) = 4n (36) — kamyCTHO-peJ€YHBIA THUOPHUJ, COCTOST U3
JUIUTOUTHBIX
Ha0OpPOB PE/IbKU U KalyCThl;
1. D10 0Oecneuno HOpMaIbHOE MPOTEKAHUE MEN03a;
2. T'ameTbl, KOTOpBIE MpPHU 3TOM OOpPA30BBIBAIUCH, HECAU IO OJHOMY
ramionaHOMY Ha0Opy peabKH U KamycThl (9 + 9 = 18)
3. 3urora nocjie omioA0TBOPEHUsI BHOBb Hecna 36 xpomocoMm (18peanunbix u 18
KaIlyCTHBIX).
Hckycemeennwlit omoop — 0CHOBaA CEIIEKIIMOHHOTO TMpoliecca.
OT060p MOXKET OBITH MACCOBBIM M MHIMBUY AJIbHBIM.
1. MaccoBsiii 0TOOp mnpeAcTaBiseT cOOOH BbIAEICHHE pAda SK3EMIUIIPOB IO
BHEITHUM Tpu3HakaMm (mo (QeHorturry) 0e3 MpoBEpKHM HUX TeHOTHNAa. Takoil copT
TeHETUYECKH HEOJHOPOJIEH, OTOOP BpeMs OT BPEMEHU MOBTOPSIOT.
MaccoBelii  OTOOp IS TMEPEKPECTHOOMBUIIEMBIX pacTeHH (pOXb, KYKypy3a,
MOJICOTHEYHHUK).
2. WupuBuayanbHbld OTOOp (MO TE€HOTHILY) OLIEHMBAIOT IOTOMCTBO KaXXI0TO
OTJEIBHO B3SITOTO PACTEHUS B PALY HECKOJBKHX MOKOJEHUN — JJI1 CaMOOIBUISIEMBIX
pacTeHuil (MILEHULIBI, SIYMEHSI, TOPOXa).

CEJIEKIINA XXUBOTHbIX
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B cenexknyn XKUBOTHBIX, MO CPABHEHUIO C CEJICKIIMEW PACTEHUM, €CTh P

OCOOCHHOCTEH:
- BO-TIEPBBIX, JI dKUBOTHBIX XapaKTEPHO IMOJIOBOE Pa3MHOXKEHUE, MOITOMY Jt00as
IIOPOJIa SABJISIETCSA CI0KHOW I€TEPO3UTOTHOM CUCTEMOM;
- BO-BTOPBIX, Y HUX MO3/IHEE HACTYIIAET MOJIOBO3PEIIOCTD;
- B-TPETbUX — HEMHOT'OYUCIIEHHOE TOTOMCTBO;
- OHM HE PA3MHOKAIOTCS BET€TATUBHO.

OnHako W B CEJEKIMHU >KUBOTHBIX HMCIOJIB3YIOT THOPUAU3AIMNIO U OTOOp, Kak

MaCCOBBIﬁ, TaK U I/IH,Z[I/IBI/II[yaJIBHBII\/II.
Metoabl celeKIMH KUBOTHBIX

Cenexunonnas pabota IMubpuanzanus OTAOD

HAYMHACTCS C [T0100pa (ckpemyBaHue) |

POIUTENBCKUX Map ‘ MaccoBblit WnauBuayanbHbINA

BbnuskopoacTBeHHas Heponcreennas
(nHOpUAMHT) (ayTOpuauHr)
IlepeBoasT rexsl B MemBI/YL[OBoe
TOMO3UI'OTHOE COCTOSIHUE Buyrpusmnnosoe (ckpenmBaroTcs
(cKxpermmBaloTCs pa3HbIe pa3HbIC BUJIbI)
HOPOJIbI OJJHOTO BU/IA) KOOBLIa + 0CEN = Myl
npuMep 0 Oeol YKpanHCKOIH CBUHBE NOMOMCMB0 OeCcni0OHO

Hnopuoune — cxkpeniiBaHue MEX,1y pOJICTBEHHBIMU OCOOSIMHU.

VY nepeKkpecTHO OIUIOIOTBOPSIONINXCS OPraHU3MOB HWHOPUIIMHT — CKpEIIMBAaHHE
OpaTheB C cecTpaMu WIHM POAUTENEH ¢ IE€ThbMU (BO3BPATHOE CKPEIIMBAHHUE).

['enernueckoe ciieIcTBUE MHOPUIMHTA — IMOBBIIIICHUE TOMO3UTOTHOCTH MTOTOMKOB
M0 Pa3JIUYHBIM IPU3HAKAM.
NuOpuauHr 4acTo BeAET K OCITA0JICHHIO W JaXe BBIPOKIACHUIO TOTOMKOB Y
KUBOTHBIX. VI TeM He MeHee MHOPUIMHT YaCTO MCTIONB3YETCS B CENEKIINH )KUBOTHBIX,
T.K. JA€T BO3MOXXHOCTb BBIIBUTH W 3aKPENUTh PSAJ HACIEACTBEHHBIX NMPHU3HAKOB B
ITIOTOMCTBE 3a CYET NEPEBOAA UX B TOMO3UTOTHOE COCTOSTHUE.

Omoanennan cubpuouzayus (aymoépudunz) — CckpeuBanue Qopm,
OTHOCSIILIUXCSI K Pa3HbIM BUJAM, poaaMm U T.1. [Ipr MEXNOpOAHBIX CKpPEIIMBAHUSIX
PELIECCUBHBIE TE€HBI MEPEXOJAT B TE€TEPO3UTOTHOE COCTOSIHUE W HE OKAa3bIBAIOT
OTPUIATEJIBHOTO JICUCTBUS HA PA3BUTHUE TE€X WJIM UHBIX MPU3HAKOB Y MOTOMKOB.

OtpaneHHas ruOpuUaU3alMsl UMEET psifi 0COOCHHOCTEH (TPYAHOCTh TOTYyUECHHUS
ruOpu70oB, a 3a4acTyl0 IOJIHAS CTEPUIBHOCTh MOTOMKOB). OCHOBHas MpUYMHA
IIOJIHOM CTepWIbHOCTH F; CBsi3aHa ¢ HapylIeHuEM X0Ja Meno3a.

Ilpumep HYmMpuUUO06020 CKpEWUBAHUL:

M. VBaHOB (COBETCKHI CEICKIIMOHEDP), CO37aBasi OCIIyI0 CTEIHYI YKPAaHUHCKYIO
MOPOAY CBUHEW, JJISI CKPELIMBAHUS B3sUI BBICOKOIIPOAYKTUBHOI'O AHIJIMACKOIO XpsiKa
Y HENPUXOTJIMBYIO K YCIOBHSM COJICPKAHUS IUIOJOBUTYIO YKPAMHCKYIO CBUHBIO.
['uOpuaHOE NOTOMCTBO BHOBb OBLIO CKpPEUIEHO C AHIMJIMHUCKUMH XpskamMud. B
pe3yibTare ObLT BBIBEICH XPpsIK AckaHuil | mpeBoCXOAHOTO TENOCIOKEHHS, KOTOPOTO
OH CKpEIIUBAJl C CeCTpaMH, TI0YEPsIMU, BHYUYKaMHu U, TaKUM 00pa3oM, OOJIBITUHCTBO
I€HOB OBLIO MEPEBEJICHO B TOMO3UTOTHOE COCTOSIHUE — OBLIM MOJIyYEHBI Pa3IudyHbIC
YUCTHIC JINHUU.
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Omoanennasn 2ubpuouzayus. Medxceudosoe ckpewusanue. C TIIyOOKOI
JIPEBHOCTH YEJIOBEK HCIOJIb3yeT THOPHUA KOOBUIUIIBI C OCIOM — MYyJia, KOTOPBIA
OTJINYACTCS BBIHOCIIMBOCTBIO M JOJITOKHUTEIHLCTBOM, HO, Yallle BCEro, MEKBHUIOBBIC
THOPHUIBI CTEPWIIBHBI, Y HUX HAPYIIAETCS MEHO03, UYTO IPUBOIUT K OSCILIIOIUIO.

CEJIEKIIM A MUKPOOPI"'AHMU3MOB

TpanuuuonHas ceiaekuus MUKPOOPTaHU3MOB (B OCHOBHOM OaKTepuil U rpruOOB)
OCHOBAaHA Ha 3KCIIEPUMEHTAIBLHOM MyTareHe3e M oTOope Hambojee MpOAYKTHUBHBIX
mTaMMOB. ['eHOM OakTepuil rariOMAHBIN, JHOObIE MYyTallUK HPOSBISIOTCA YK€ B
IIEPBOM IOKOJICHHUH.

C noMoIp0 MUKpOOHOJIOTHYECKON MTPOMBIIIIIEHHOCTH MOJIy4al0T aHTUOUOTHKH,
AMUHOKHCIIOTBI, O€JIKH, TOPMOHBI, pa3luyHble (EPMEHTHI, BUTAMUHBI U MHOTO€
Jpyroe.

Mukpoopranu3Mbl UCIOJB3YIOT [Jii OHOJOTMYECKOM OYHCTKHM CTOYHBIX BOJ,
YIIyYIIEHHI Ka4eCTB MOYBHI.

HoBelnuMu MeToAaMM CeJIeKIMH MUKPOOPTaHU3MOB, PACTEHUN U KUBOTHBIX

SBJIAIOTCS KJIETOYHAs, XPOMOCOMHAs Y T€HHAsl NHKEHEPUSI.
I'eHHasi MH:KeHepHUs — COBOKYITHOCTh METOJUK, O3BOJISIIOLUIUX BBIACIATh HYKHBIN
reH U3 FeHOMa OJHOTO OpraHu3Ma U BBOAMUTH €r0 B I'€HOM JIPYroro OpraHu3Ma.
Pacrenus u KUBOTHBIE, B TEHOM KOTOPBIX BHEAPEHBbI «UY>KHE» T'€HbI, Ha3bIBAIOTCSA
TPAHCTeHHBIMM, OaKTEpUN U TPUOBI — TPaHCPOPMHUPOBAHHBIMHU. TpagUIIIOHHBIM
00BEKTOM F€HHON MH)KEHEPHH SIBJIECTCS KUILIEYHas Mal0vKa.

IIpakTyeckue 3aHATHS
- HE IPELYCMOTPEHO

3az1amm AJId CaMOCTOATECJIBHOT'O BBIITOJTHCHU A
— HC IPpCAYyCMOTPCHO

Bomnpocs! Aj1s1 CAMOKOHTPOJIS 110 TeMe:

1. YUto n3yyaer Hayka cenexuus’?

2. Kakue oO1ire MEeTOo/Ibl B CENEKIIUU CYIIECTBYIOT?

3. Ilepeuncnure OCHOBHBIE 3aJJa4l COBPEMEHHOM CEIEKIIUU.

4. Kakyto poJib JIJIsl CeJIEKIIMU UTPAET pa3HOOOpa3re UCXOIHOTO
CEJICKIIMOHHOTO MaTepuana?

5. KakoB MexaHU3M UCKYCCTBEHHOTO 0TOOpa?

6. [alite onpeneneHue: 4To Takoe CopT, MOPOIa, IITaMM?

7. Ilouemy copTa ¥ TOPOAbI HENb3s HA3BaTh BUAAMU?

8. B ueM cocTouT ABJI€HUE TETEPO3UCA U KAKOBBI €r0 FT€HETHYECKUE OCHOBBI?

9. Kakoe 3HaueHHE NMEIOT PAOOTHI CEICKITMOHEPOB?
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Pasznea 4. IlpoucxoxkaeHue M pa3BUTHE KU3HU HA 3eMJie. JBOJIIOLUOHHOE YUCHHUE
Tewma 4.1. [IpoucxoxaeHne U HaYaIbHBIE 3TAbl Pa3BUTHSI )KU3HU HA 3eMJie

OcHOBHBbIE MOHATHS U TEPMHUHBLI 110 TEME: KPCAITUOHU3M.

Il1aH n3y4yeHus: TeMbl:
1. I'ummoTe3sl MPOUCXOKIACHUS )KU3HHA HA 3eMIIe

Kpartkoe u3noxenne TeopeTH4eCKUX BONPOCOB:

T'unome3svi npoucxoxcoenus Hcu3Hu:

[TpoucxoxaeHue XKU3HU Ha 3eMJie SBIIETCS OJHOW M3 BaXKHEUIIUX MpoOieM
ecrecTBO3HaHusA. Ha mpoTskeHuu 1ecATKOB BEKOB MEHSUIUCH B3IJIsIBI HA MPOOIIEMy
JKU3HU, BBICKA3bIBAJIUCh PA3HBIC WUJICH, TUIIOTE3bl U KOHLENIUU. HekoTopeie u3 HUX
IIOJIyYMJIM IIMPOKOE PACHPOCTPAHEHUE B pa3Hble NEPUOABI HCTOPUU Pa3BUTHUSA
€CTEeCTBO3HAHUA. B  Hacmoawee epema cywecmeyem namov 2unomes
603HUKHOBEHUA JHCUSHU:

1. Kpeauyuonusm — THIOTE3a, YTBEPXKAAIOIIAsg, 4YTO JKU3Hb CO3JaHa
CBEPXBECTECTBEHHBIM CYLIECTBOM B peE3yJbTaTe akTa TBOpeHUA. Mmeer camyto
JUIMHHYIO UCTOpHUI0. OCHOBBIBAETCSA HA HAJIMYUU B KUBBIX OPTaHU3Max 0CO0O0M CHIIBI,
«IyHmIm», KOTOpast YIpaBJIIeT BCEMH )KU3HEHHBIMH IPOLIECCAMM.

2. I'unome3a cmayuoOHApPHO20 COCMOAHUA, COTJIACHO KOTOPOW IKU3Hb
HUKOIZIa HE BO3HMKaja, a cyuiectBoBana Bcerna. C HM3MEHEHUMEM HPUPOIHBIX
YCJIIOBUM M3MEHSJIMCh U BHJIBL: OJTHU HUCYE3AH, APYTHe MOABIBUINCE. OCHOBBIBAETCS
Ha MCCIICIOBAHUU T1AJIEOHTOJIOTOB.

3. I'unomeza  camonpou36o1bH020  3APOHCOCHUA  IHCU3HU,  KOTODPAS
OCHOBBIBACTCA HA HAECE MHOIOKPATHOIO BO3HUKHOBEHHUS MXWU3HUM H3 HEKHUBOIO
BellecTBa, OblIa BbLIBHHYTa B JpeBHeM Kurtae m Muaum kak ajgbTepHaTHBA
KpealuoHu3My. OTy rumorely noxaaepxkuBanu I[lmaron, Apucrorens, [amuieit,
Hekapr, Jlamapk. CyTp TUIIOTE3bl: HU3IIME JKUBBIE OPTraHU3Mbl BO3ZHUKIM W3 WA,
CBIpOM MOYBBI, THHIOLIErO MsAca. B onposepxkenue dtor runoressl D.Penn
chopmynupoBasl npuHIUI: «Bce XHBOoe — OT XUBOro», MOCJ€ TOro, KaK Hallel
IIPUYMHY IIOSBJICHUs 4YepBeW Ha rauromeM wmsce. JlIlacrep cBoumu ombitamu ¢
BUPYCAMH OKOHYATEJIbHO JI0Ka3all HECOCTOSTENBHOCTh HJIEH  CIIOHTAHHOTO
3apOKJICHUS KU3HU.

4. l'unome3a nancnepmuu, COTrJIaCHO KOTOPOHM >KM3Hb ObLIa 3aHECEHAa Ha
3emMili0 U3 KOCMHYECKOTO MpOCTpaHcTBa. BrepBoie Obuta BhickazaHa [.Puxtepom B
KoHLEe 19 crosernd. J[aHHAasE KOHLENIHS AOMYCKAET BO3MOXKHOCTh IIPOUCXOKICHUS
JKA3HU B PAa3HOE BpeMs B pa3HbIX 4acTAX BCENEeHHON M NEepeHoce €€ pa3IM4HbIMU
MyTSMHA Ha 3eMITI0 (METEOPUTHI, aCTEPOUIbI, KOCMUYECKAS TbLIb).

5. I'unomesa  ucmopuuecko20 - NPOUCXONHCOEHUA  MHCUZHU  NYymeM
ouoxumuueckoi 360arw0yuu. Apropamu saBisaroTcs A.Onapus u C.XonaenH. C Toukn
3peHust rtunore3bl A.OmapuHa, a Takke C TMO3UMUUMKA COBPEMEHHOM HAyKH
BO3HUKHOBEHUE JKM3HM U3 HEKHMBOTO BEIIECTBA NPOM3OLUIO B PE3yJbTare
€CTECTBEHHBIX IIPOLIECCOB BO BceleHHOM NpH UIMTEIBHOW DJBOJIIOLIMM MAaTEpUM.
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A.OnapuH BBIIETWJI HECKOJIBKO JTanoB OMOXMMHYECKON 3BOJIOLUHU, KOHEYHOU
LEIbI0 KOTOPBIX SIBUJIACH IPUMHUTHBHAS >KMBas KJIETKA. DBOJIIOLMS 11JIA TI0 CXEME:

A) reoxuMuyeckas OHBOJIOLMUSA IUIAHEThl 3€MJIs, CHHTE3 MPOCTEHIINX
coenuHenuid, Takux kak CO,, NHi, HO u T1.1., nepexon BoAsl U3 mapooOpa3HOro
COCTOSIHUA B KHJKOE B PE3YJIbTATE MOCTENEHHOTO OXJIAXACHUS 3e€MJIU. DBOJIIOIUS
aTMoc(epbl U TUIpochepsl.

b) oOpa3zoBanue n3 HEOPraHUYECKUX COCAMHEHUN OPraHWYECKUX BEILECTB —
AMUHOKUCJIOT — W HUX HAaKOIUICHWE B T[EPBUYHOM OKEaHE B pe3yJbTaTe
AIEKTPOMArHuTHOro  Bo3zaeuWcTBua  CoNHIA, KOCMHYECKOTO  M3IYyYEHUS W
ANEKTPUUYECKUX Pa3PsA0B.

B) mocrenenHoe ycinoXKHEHHE OpPraHMYECKUX COCIMHEHUNW M 00pa3zoBaHUE
OEIKOBBIX CTPYKTYD.

I') BblgeneHue OENKOBBIX CTPYKTYp U3 cCpefbl, 00pa30BaHUE BOJHBIX
KOMIIJIEKCOB U CO3JJaHUE BOKPYT OEJIKOB BOJHOM OOOJIOUKH.

JI) cnusHHue TakuX KOMIUJIEKCOB M 00pa3oBaHHE KOAalepBaTOB, CIOCOOHBIX
O0OMEHUBATHCS BEILIECTBOM U YHEPTHUEH C OKPYIKAIOIIEH Cpeoid.

E) nmoryonienue koarepBaTaMd METAJUIOB, YTO MPHUBEIO K OOpa30BAHMIO
(hepMEHTOB, YCKOPSIONIUX OMOXUMHYECKHE MPOIECCHI.

K) o6pazoBanue ruApoGOOHBIX JUMUIHBIX TPAHUIl MEXKIY KoalepBaTaMu U
BHEIIHEH Cpelloil, YTO NpHUBEIO0 K OOpa30BaHUIO MOJYNPOHUIIAEMBIX MEMOpaH,
KOTOpble  OOecleurBalli  COXpAaHEHHE  CTAaOMJIBHOCTH  (DYHKIIMOHUPOBAHUS
KOallepBara.

3) BbIpabOTKa B XOJA€ OHBOJIOIUU Yy OJTHUX OOpa3oBaHUN MPOIECCOB
CaMOPETYJISILIMA U CAMOBOCIIPOU3BEACHUS.

[To mHenuto akagemuka B.BepHaackoro BO3HHKHOBEHHE >KU3HU CBS3aHO C
MOIIHBIM CKAYKOM, KOTOPBIA BHEC B 3BOJIIOLMIO CTOJBKO MPOTHUBOPEYMl, UTO OHHU
CO3JalM YCIIOBHS Ui 3apOXKIACHUSA KUBOW Martepuu. UpesBblualiHasi CIIOXKHOCTb
OpraHu3alyy KUBOM MAaTepuu SBISETCS JOKA3aTEIbCTBOM TOIO, YTO 3apOKICHUE
YKU3HHU SBIISIETCS PE3YJIbTATOM JJIUTENBHOTO MPOLecca OMOIOTUYECKOMN IBOJTIOLIMH.

IIpakTnyeckue 3aHATHS
- HE IIPElyCMOTPEHO

3agaHus I CAaMOCTOSITEILHOT0 BhINOJIHEHNSI
— HE MPEeyCMOTPEHO

Bonpocsl 1151 CAMOKOHTPOJIS 10 TeMe:
1. T'unore3bpl  MNPOUCXOXKAEHUS  KHU3HU.  V3ydeHHe  OCHOBHBIX

BaKOHOMepHOCTCﬁ BO3HHMKHOBCHM, Pa3BUTHA U CyIICCTBOBAHU:A )KU3HH HA 3emie.
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Tema 4.2. Uctopus pa3BUTHS SBOJIOIMOHHBIX HJIEH

OcHOBHbIe MOHSATHSI W TEPMUHBI MO TeMe: OWHAapHAs HOMEHKIATYpa,
€CTECTBEHHAsl CUCTEMAa, UICKYCCTBEHHAsI CUCTEMA, SBOJIOLIMS, CUCTEMATHKA, BU/I.

Ilnan n3yvyeHusi TeMblI:

1. OBomronus. icropus pa3BUTHA 3BOJTIOLMOHHBIX UACH.
2. 3nauenue padot K. Jlunues.

3. 3nauenue padbot XK.b. Jlamapka.

KpaTtkoe n3inoxenne TeopeTH4eCKNX BONPOCOB:

1.9Bosonusi. Uctopusi pa3BuTHS IBOJIOIMOHHBIX HAeH

Tepmun «@Bomonus» (0T JaT. evolutio — pa3BepTbIBaAHKME) BIEPBBIE ObLI
UCIIOJIB30BaH B Ouoyoruu B 1762 r. mBeinapckum Harypainuctom Illapiem bonue
(1720—1793). Opomtouus HeoOpaTUMOE HANPABICHHOE HMCTOPUYECKOE pPA3BUTHE
KUBOM TPUPOJIbI, COMPOBOXKIAIOIICECS] HW3MEHEHUEM, T'E€HETHYECKOTO COCTaBa
NOMyJisiUKK, (OPMUPOBAHUEM aJanTaluid, OOpa30BaHUEM M BBIMUPAHUEM BHJIOB,
npeobpazoBaHuEM OHOTE€OIEHO30B U OHOC(hEepHl B LIEIOM.

OBOJIOLIKA — 3TO MPOLECC MPUCHOCOOUTEIBHOIO UCTOPUYECKOIO Pa3BUTHUS
YKUBBIX OPTaHU3MOB Ha BCEX YPOBHSIX OPraHHU3aLUU KUBOTO.

W3naBHa MbIcaUTENedl mopaxkalo MHoOrooopasue (GopM  OpraHu3MoB,
yAUBUTEIbHAS 1€JI€CO00PAa3HOCTh B MX CTPOEHUM U IOBEJIEHUHU, COOTBETCTBHE HX
cpelile 00UTaHUsI U POTPECCUBHOE PA3BUTHE OT MPOCTOTO K CIOKHOMY.

['peueckuit ¢unocod I'epaknauT, KUBIMIKMK B 6 B. JI0 H. 3., CUATANl, YTO BCE
’KUBbIE CYIIECTBA, B TOM YHCIJIE U YEJIOBEK, Pa3BUBAINCh €CTECTBEHHBIM IyTEM M3
nepBuyHOM Marepuu. Ero mspeuenue «Bce teder, Bce U3MEHAETCS» IPEAIOIaract
MPU3HAHUE U3MEHEHUS KUBON MPUPOJIBI.

Apucrorens (384—322 1o H. 3.) paccMaTpuBall pPa3BUTUE NPUPOJBLI C
UACAUTUCTUYECKUX No3ulMi. OH cuuTai, 4YTO MaTepHs MMACCHBHA, a €€ CTPEMJIEHUE K
JBMKEHHUIO 00yCIOBIUBAET popma — 0coboe HeMaTepruallbHOE Havyallo, U JOIMycKall
CYLIECTBOBaHHE OOXECTBEHHOT'O «IIEPBOTO JBUTATENS». BaxHyI0 pojb B pa3BUTUU
PEBOJIIOLIMOHHON HJeU chirpaia pabora Apuctorens «JlecTHuna npupoabl», B
KOTOpPOM OH PAacHoOJIOKWJI >KMBBIX CYIIECTB B ONpPEAEICHHOM mnopsake. Takum
obOpazom, ¢uiocodbl IPEBHOCTH BBIIBUTAIM JBE BaXXKHEUIINE HACH: CIUHCTBA H
pa3BUTHS )KUBOU TPUPOIBI.

2. 3navenue paoor K. J/Ilunnes

BriocieacTBum ¢ yCcTaHOBIIEHHEM I'OCIIOJICTBA XPUCTHAHCKOM LiepkBH B EBpore
NpPEACTaBICHUS ~ AHTHYHBIX  MbIcauTene  Obuin  OTBEeprHyThl.  Hauancs
MeTaU3NUEeCKU TEpHUOJ] pa3BUTUS €CTECTBO3HAHUSA, KOIJa TJABHBIM ObLIO
YTBEpPXKJIEHHE  aOCONIOTHOM  HEM3MEHHOCTH  NPUpPOABl U HM3HAYAIbHOU
uenecoobpaznoctu. [lapun kpeanmonusm (OT jJaT. creato — TBOPUTb) — YUYEHHUE O
MIOCTOSTHCTBE BUJIOB, paccMaTpuBaroiiee MHOrooopasue. K nauany 18 B. Hakonmuioch
MHOTO CBEJICHHI O PaCTCHUSIX W KMBOTHBIX. AHTIIMNCKUI Ootanuk J»oH Peit (1627
—1705) BBen B Hay4HOE YNOTpeOIeHUE SIUHMIYY cCUCTeMaTuku — Bug. LlIBenckuit

Hatypanuct Kapn Jlunneit (1707—1778) B pabore «Cucrema mpupons» (1753)
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co3ziaji KJacCu(UKALUIO PACTEHUN U )KMBOTHBIX OOBEIMHUB MX B IPYMIBl Pa3HOIO
panra. K. JlunHeeM ObLIO OIpeAeNieHO MOHATHE BHAAa KaK OCHOBHOWU (HOPMBI
OpraHu3alliy KUBOTO M KaK OCHOBHOW €IMHMIIBI Kiaaccupukanuu. OH MpeasioxKul U
yTBEpAWI NPUHIIMI ABOMHBIX Ha3BaHUW (OMHapHas HOMeHKJaTypa). [lepBbiM naercs
Ha3BaHUE poja (CyUIECTBUTEIbHOE), BTOPbIM — Ha3BaHHWE BHJA, K KOTOPOMY
NPUHAAJICKUT OpraHu3M (mpuiararenbHoe). Hampumep, IOTHK eakuid, MeIBelb
OypbIi, yenoBek pazymubiid. Knaccudukanus K. JIlunHes Obliia KCKyCCTBEHHOM, Tak
KaK OCHOBBIBaJach Ha HEOOJIBILIOM YHUCJIE MPOU3BOJBHO B3ATHIX MPU3HAKOB (YUCIIO
TBIYMHOK B IIBETKE, (popMa KITIOBA NTHUIIBI WK CTPOCHUE KPOBEHOCHON CHUCTEMBI) U HE
OTpaXkajyia UICTOPUIECKOTO POJICTBA MEXAy rpymmamu opranu3MoB. K. JIuanaewt ObLn
CBIHOM CBOEr0 BPEMEHH, T.€. IMPEACTAaBISUI NMPUPOAY KAK HEUTO 3acThIBILEE, HE
u3MeHstomeecs Bo BpemeHu. [lo JInHHE0, BUJOB CYIIECTBYET CTOJBKO, CKOJIBKO HX
OBbUIO CO3/1aHO BO BPEMS «TBOPEHUS MUPa», U OHU HEU3MEHHBI.

3. 3nauenue pador K.b. Jlamapka

B ecTecTBO3HaHMM CTaNoO pa3BUBATHCS HOBOE HAMpaBlieHHE — TpaHCHOpMU3M
(ot nat. transformare — npeoOpa3oBbIBaTh). B OCHOBE €ro JNeXUT mpecTaBieHrue 00
MU3MEHSIEMOCTH BHJIOB KMBBIX OPraHU3MOB M BO3MOXHOCTH MPEBPAILCHUS] OJHOTO
BUJa B Apyroi. B To xe Bpems TpaHchopMH3M HE MpU3HABaI MPEEMCTBEHHOCTH U
MOCTYIATEIBbHOIO XapakTepa pa3BUTHUsS opraHudeckoro mwupa. IlpuBepxeHuamu
TpaHchopmu3Ma ObUIM pycckue matepuanuctel M.B. Jlomonocos (1711 —1765),
A.H. Pagumes (1749—1802), dpanmysckue ydensie, XK. brodhdon (1707—1788),
K.b. Jlamapk (1744—1829).

K.b. Jlamapk B 1809 1. uznan coit tpya «Dunocodus 30omorum». B HEM oH
BBICKA3aJI BO33pPEHHE, KOTOPOE IO IpPaBy OLEHHUBAKOT KaK IEPBOE 3BOJIIOLMOHHOE
yuenue. Ilo Jlamapky, XuU3Hb BO3HHMKAET IIyTEM CaMO3apOKJICHUS ITPOCTEUIINX
KUBBIX TEJl W3 BELIECTB HEXWBOW mpuponbl. J[lanpHeiilliee pa3BUTHUE HIET B
HaIlpaBJICHUU TPOrPECCUBHOIO YCIOKHEHUS OpPraHW3MOB, T.€. IIyTEM HBOJIOLIHH.
Jlamapk BbIAENINI JABa HE3aBUCUMBIX ITyTH BOJIIOLMU: 1) rpajganusi — cTyneH4yaToe
MOBBIIICEHUE OpraHU3alMKu (Pa3BUTHE OT NPOCTOTO K CIOKHOMY)2) H3MEHEHUE
OpraHU3MOB TMOJi BO3JEHCTBUEM OKpYyXalolled cpeabl, Omnaromaps KOTOPOMY
co3aaercst pazHooOpaszue BUIOB Ha Kaxjaou cryneHu rpagauuu. JK.b. Jlamapk —
co3/Jareslb €CTECTBEHHON CHCTEMbl >KMBOTHOIO MHpPa, B OCHOBE KOTOPOW JIEKHUT
OPUHIMO POACTBA MEXAy opraHuzMamu. McciaegoBaB CTpOEHUE HEPBHOM,
KPOBEHOCHOM, JIbIXaTE€JIbHON U JIPYTUX CUCTEM, OH pa3MeCTHII 14 KI1accoOB KMBOTHBIX
Ha O CTyIEHSX B MOPAJKE UX YCIOKHEHUS — OT MH(PY30pUHU U IOJIUIIOB 10 NMTULl U
miekonuTatomux. [lpuunnel rpagamuu Jlamapk o0bsicHs1 HempaBwibHO. [lo ero
MHEHHIO, YCJIOXHEHHE OpraHM3aluy IPOUCXOAUT IOJ JEHCTBUEM BHYTPEHHE
MPUCYIIETO BCEM JKHMBBIM CYIIECTBAMH CTPEMIJIEHUSI K COBEPUICHCTBOBAHUIO,
3QJI0KEHHOTO IPU COTBOPEHUH MUPA.

W3meHeHnne oOpraHu3sMoB MOJ, BO3JCHCTBHEM OKpYy»Karomied cpenbl Jlamapk
OOBSICHSJ C MOMOIIBIO JBYX 3aKOHOB: 1 — yIpaKHEHUs U HEYNPA)KHEHUSI OPIaHOB U
2 — HacienoBaHusi 0OJIaronpuoOpEeTeHHBIX MNpU3HAKOB. OpraHusM, COIIACHO
Jlamapky, U3MEHsIETCs B MOJE3HYIO JUIsl ce0sl CTOPOHY: y >kKUpada BBITSIHYJACH LIS
Oymarojaps yHnpakKHEHHsIM, 4YTOObI OH CMOI JIOCTaTh JIUCTBY JEPEBBEB, Yy 3MEU
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MCYE3JIM KOHEUHOCTH JIJIsl YJI00CTBa MepeBMKEHUs 1o TecKy. Jlamapk mosarai, 4To
npruoOpeTeHHas MoJie3Hasi K3MEHYUBOCTh 0053aTENILHO MEPEAACTCS 110 HACIIEICTBY.

['maBHas 3acnyra Jlamapka cCOCTOMT B TOM, YTO OH CO3/1aj LIEJIbHOE YUeHHUE 00
ABOJIIONIMM OpraHuyeckoro Mupa. OH mNepBbIM 00paTUJl BHUMAaHHE Ha CBSI3b
OpraHuU3MOB CO CpeJ0i, KOTOPYI0 pacCMaTpuBall KaK MPUUYMHY WU3MEHEHUS BUJOB.
Henocratkun yuenust Jlamapka MOXHO CBECTHM K CICAYIOIIMM ITyHKTaM: a)HE
BCKPBIBAIOTCSl TMPUYUHBI PA3BUTHS OPraHUYECKOrO0 MHUpa OT MPOCThIX (OpM K
CIOXHBIM; O)He  pelmieHa mnpodiieMa  OPraHUYECKOM  I11e71ecOO00pPa3HOCTH.
W3menunBocTh, o Jlamapky, ajekBaTHa MPUCTIOCOOIEHHOCTH.

YT1BepxkieHue 0 BHYTPEHHEM CTpPEMJIEHUU OpraHU3MOB K
CaMOCOBEPUIEHCTBOBAHUIO, SIBJISIFOIIEMCS TJIABHOW JABHMXKYILEW CHIJIOW 3BOJIOLIUMU, HE
Hay4HO.

IIpakTu4eckue 3aHATHS

- HE MPETyCMOTPEHO

3aaHus I CAaMOCTOSAITEILHOT0 BHINIOJIHEHNS
— HE NPEeyCMOTPEHO

Bonpoch! AJ1si CAMOKOHTPOJIS 110 TeMe:

1. YUto Takoe OuooruuecKas 3BOJIIOIUA?

2. Kakue uaeu o pa3BUTHH NPUPOBI BBIIBUTAIA MBICIUTENIN IPEBHOCTH?

3.Yem xapaktepuzoBaics MeTahpu3ndecKuil Mepruo/i pa3BUTHs €CTECTBOZHAHUU

4. C yeM CBSI3aHO MOSABJICHUE CUCTEMATUKH KaK HAYKU

5. Uto Takoe KpealnoHu3M, TpaHchopMu3m?

6. Uem oTiIMYaeTCsl UICKYCCTBEHHAs CUCTEMATHUKA OT €CTECTBEHHOW?

7. KakoBa ponp Jlamapka B pa3BUTUU TPEACTABICHUN 00 IBOJIIOIUHU >KHBOU
IPUPOBI?

8. Kak MOKHO OOBSICHUTB MOSIBJIEHHWE MEPENOHOK HAa HOTax y BOJIOILJIABAIOIIUX

MITUIL C TTIO3UITUH YBOTIOIIMOHHOTO yueHust Jlamapka?
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Tema 4.3. MUKPO3BOJIIOINS ¥ MAaKPOIBOJIOIUS

OCHOBHbIC NOHATHSE M TEPMHHBI 1O TeMe:  MHUKPO3BOJIOLMS,
MaKpOIBOJIFOLIMSL.

Ilnan n3yvyeHusi TeMblI:
1. Mukpo3Bomonus
2. Makpos3Botonus

KpaTkoe u3j10:keHue TeOpeTHIeCKNX BOMPOCOB:

MuUKpo3BOJIOUUA — 3TO COBOKYIHOCTb  OBOJIOLMOHHBIX  IIPOLECCOB,
MPOTEKAIONTUX B MOMYJISIUAX, KOTOPhIE IPUBOIAT K U3MEHEHHIO WX TeHO(DOHIa U
00pa30BaHUIO HOBBIX BUJIOB. MHUKPO3BOIIOLHUS SBISETCA PE3YJIbTATOM HUHTETPALlUU
MHKPOIBOJIFOLIMOHHBIX IPOLIECCOB B JOBOJIBHO IIMPOKOM HMCTOPUYECKOM MEPHUOJIE.
Tepmun «Mmukpo3Boronus» BeeieH H. B. TumodeesiM-PecoBckum B 1938 roay
JUTSL OTJIMYMSI 3BOJIIOLIMM MEJIKOTO U KPYITHOTO MaciiTada.

MUuKpO3BOJIIOIUS MPOUCXOIUT HA OCHOBE MYTAallMOHHOM M3MEHYMBOCTH MOJ
HaIpaBJIIO UM dakTopoM €CTECTBEHHOT O otoopa. EcTecTBeHHbIN
oTOOp BHICTYNAeT B JBYX (opMax: ABWKYIIMN U CTAOMIM3UPYIOMMMA. JIBHOKyIUit
O0TOOp TPHUBOJUT K 3aKOHOMEPHBIM HM3MEHEHUSIM IMOMYJSLUA B OINPEIACICHHOM
HaIlpaBJICHUH. CraOunn3upyromnuii 0TOOp COBEPIIEHCTBYET MPOIIECCHI
WHIUBUYaIbHOTO Pa3BUTHS 0coOW, He MeEHsisi mpu3HakoB. OH peryimpyer u
3alUIaeT HOpMalbHOE (OpPMOOOpa3OBaHWE OT BO3MOXKHBIX  CIIy4YailHBIX
HapyuieHud. OpraHu3M CTaHOBHUTCS €IUHBIM 1I€JIbIM B HWHIUBHAYaJIbHOM H
UCTOPUYECKOM  pPa3BUTHM. be3 MexaHu3Ma COXpaHEHUS YCTOMYMBOCTH KaK
CTAOMJIM3UPYIOLIEr0 0TOOP, IBOJIIOLUS CUCTEM HEBO3MOXKHA. EcTecTBeHHBINH 0TOOp,
ABJISISICH HANIPABJSAIOIIMM  (PAKTOPOM, OIPEIEIsACT HAIPABICHHUS  Pa3BUTHSA
ouocheprl. B HacTosiiiee BpeMsi, COIIaCHO TEOPUU CTAOUIIM3UPYIOIIEro OTOOpa
ABOJIIOLIMS PACCMATPUBAETCS KaK aBTOPETYJIATOPHBIN ITPOLIECC.

MyTanuu SBASIOTCS €IWHCTBEHHBIM HCTOYHHMKOM BO3HHUKHOBEHMSI HOBBIX
npu3HakoB. HOBbBIE mNpHU3HAKKM TO3BOJSIOT OpPraHU3My aJanTUPOBATBCS K
U3MEHSIOIIUMCS YCIOBHUSM BHEIIIHEN Cpepbl. MyTanuu noCTaBisOT
AJIEMEHTApHBIA  3BOJIIOIMOHHBIA  MaTepuald, HO CaMd MyTaluu eImE He
00€eCIeYnBaIOT IBOJIOINIO, ITOCKOJIBKY MTPOUCXOIST B PA3HBIX HANPABJICHUSIX.

Ha mnpomecc MHMKPOSBOIIONWK BIHUSIOT BOJHBI JKU3HH, T.€. KOJeOaHUS
YUCIICHHOCTH OCOOCH TOMyNSAIUU W W30JIAIHS TOMyJsauid. MHUKPOIBOTIONUS
MPUBOJIUT K BHYTPUBHUIOBBIM IMBUPIeHIUAM (PACXOXKJICHUSIM) U B HUTOTe - K
BUJI000pa30BaHUIO.

Makpo3BoJIOIMs — 3TO 3BOJIOLUMOHHBIE MPEe0Opa3oBaHUsl, NPUBOJAALIUME K
(GOpMHPOBAHUIO TAKCOHOB HAJBHIOBOIO YPOBHS M MPOTEKAIOIIUE B TEUEHUE
JUTUTENBHOTO UCTOPUYECKOTO MEpHoia. MakpOIBOIIOIUS MPOTEKAET MUJUIMOHBI JIET
Ha YpOBHE CHUCTEMATHYECKUX €IUHUIl BBICHIErO IMOPSAAKA, IO03TOMY OHAa HE
JIOCTYITHA HEMOCPEICTBEHHOMY HM3yUYECHHUI0. MaKpO3BOIIOLHS — 3TO 3BOJIOLMOHHBIE
npeoOpa3oBaHus, Beaylne K (OPMUPOBAHUIO TAKCOHOB HAJABUIOBOIO YPOBHS:

51



LIapCTBAa, THUIIBI, CEMENUCTBA, KJIACChl, OTPAAbl U ponbl. 1Ipu Makpo’BOIIOLMOHHOM
IIPOLIECCE MPOSBISAIOTCS 3aKOHOMEPHOCTHU (hUI0reHes3a.

Tepmun «makpo3dsBoaouusa» BeeneH 0. A. @ununuenko B 1927 roay. Ilo
IIPEACTABICHNASM COBPEMEHHBIX JBOJIIOLHOHHACTOB, MAaKpOJBOJIOLUS HE HMEET
CHeLM(PUUECKUX MEXAaHU3MOB M OCYIIECTBISETCS IOCPEACTBOM  IIPOLIECCOB
MHUKpO3BOOIMK. CHcTema, HakamMBasg MHUKPOIBOJIIOLIUOHHBIE HW3MEHEHUS,
NIEPEXOAUT K MAaKpOIBOJIIOLHMOHHBIM IIpoueccaM. Ha ypoBHe Makpo3BOJIIOLHH,
OOHapy>KMBAalOTCA OOIIME HAMpaBJIEHUs HBOJIOLMH OPraHUYECKOro Mupa B
BH/JIC POIOCJIOBHOIO iepeBa.

IIpakTu4eckue 3aHATHS
- HE IIPELYCMOTPEHO

3agaHus I CaMOCTOSATEJIbHOI0 BBIIOJTHEHUS
— HE NIPEAYCMOTPEHO

BOl'[pOCbI JJIA CAMOKOHTPOJIA 110 TEME:

1. [laiite onpeaeneHue: BUI - ...

2. Beibepute npaBuIbHBIE OTBETHI:

1. EnuHuiieit 3BOIIOIMOHHOTO POIEcca SIBISICTCS:

A - 0co0b; b - monynsmus; B - mytanus; I' - Bu.

2. DBOJIIOIHUS — 3TO:

A - mipeficTaBiIieHHe 00 U3MEHEHUH M MPEBPAIIeHUH (hOPM OpraHHU3MOB;

b — o0BsicHeHre NCTOpUUYECKHX CMEH (DOPM JKMBBIX OPTraHU3MOB IJI00ATLHBIMU
Karactpodamu;

B — HeoOpaTuMoe U B U3BECTHOU Mepe HAPABICHHOE UCTOPUUECKOE PA3BUTHE
YKABOW NPUPOJIBL;

[' — paznen GuoJsioruu, AArONIKA OMKMCAHUE BCEX CYIIECTBYIOIIUX U BHIMEPILUX
OpraHU3MOB.

3. HazoBuTE OCHOBHBIE TAKCOHOMUYECKUE KATETOPUU CUCTEMATUKHU PACTECHUH.
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Paznea S. IlpoucxokaeHue 4yejioBeKa
Tema 5.1. [IpoucxoxieHue yenoBeka

OcHOBHBIE NOHSATHS U TEPMHUHBLI 110 TEME: TCOPUA I3BOJIIOLIUA 4. I[apBI/IHa,
COOTHOIICHHUE OMOJIOTHYECKOTO 1 COIIMAJIBHOI'O B YCJIOBCKC, COLMAIN3alln.

Il;1aH u3y4YeHus TeMbI:
1. Teopuu NMPOUCXOKICHUSA YEIIOBEKA
2. CooTHOIIEHUE COLMAIBHOTO U OMOJIOTUYECKOTO B YEJIOBEKE.

KpaTKOC H3J0KCHHEC TCOPETUICCKHUX BOIIPOCOB:
MMPOUCXOKIEHUE YEJIOBEKA

OcHoBHas uaes kauru Y. Jlapsuna «IIporncxoxieHrne 4enoBeka 1 nojJo0BOM 0TOOp»
3aKJIF0YAJIaCh B TOM, YTO Y€JIOBEK HE IO OTAEIBHOIO aKTa TBOPEHUS, a PE3yJIbTaT
HMCTOPUYECKOIO PAa3BUTHSI )KUBOTHOTO MHUPA.

JlapBHH yKa3ai Ha TECHOE POJICTBO YEJIOBEKA C HBIHE )KUBYLIUMHU
4eJIOBEKOOOPa3HbIMU 00€3bsIHAMU, U B TO € BPEMS OH BBIJIBUHYJI MOJIOKEHUE O TOM,
YTO HU OJIHA COBPEMEHHAasi 00€3bsiHa HE MOXKET CUUTATHCS MPEJAKOM YEJIOBEKA.
AHTpPOIOJIOTUs — HayKa O MIPOUCXOXKACHUN YeJI0OBEKA U 00OPa30BAHUN YEJIOBEUYECKUX

pac.
MecTo YyenoBeKa B 300/10rMYECKON cUCTEME

Tun XOpAOBbIC
IToaTun ITo3BOHOUYHBIE
Kiacc MiiekonuTaronme
Ilonkmacc I LtanieHTapHbie
OTtpsin ITpumaTtel
CemetictBo | Jliogu
Pon Yenosek (Homo)
Bun Yenosek pazymubiii (Homo
sapiens)

YenoBek — rOMOMOTEPMHBIN (TEMJIOKPOBHBIN) BHJI, UMEIOIIUA MHOTO OOILEr0o
(0co0eHHO Ha ypOBHE OpPraHu3Ma, ¢ IpyruMH BUIaMU MJIEKOTIUTAOLIUX.
Ipusnaku kiaacca Miekonurawmux [Hoakaacca IlimaneHrapupix:
- MOJIOYHBIE JKEJIE3Bl,
- 3 CiIyXOBBIE€ KOCTOYKH CPEIHETO yXa,
- 3 Tuna 3y00B,
- 5 0TAEIOB MO3BOHOYHMKA,
- muadparma,
- TETUIOKPOBHOCTb,
- MUTaHUE IJI0/1a Yepe3 IUIALICHTY U JIp.
Hau0osb1iee cX0ACTBO y 4€J10BE€KA € BHICIIMMH 4€J10BEK000Pa3HbIMHU
o0e3bsIHAMM:
- [IpoTuBonOCTaBIEHNE MTEPBOrO NAJIbIA KUCTH OCTAJIBHBIM,
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- [TanunisipHble TMHUM HA JIAJIOHSX,
- buHOKYyIIIpHOE 3peHue,
- [Inockue HOITH,
- [IporpeccuBHO pa3BUTHIN TOJIOBHOU MO3T (OOJIBIIME MOTYIIAPHS),
- Penykuust XBOCTOBOTO OT/iea MO3BOHOYHHUKA.
Yen0Bek MMeeT NPU3HAKHU, OTIHYAOIIHE €r0 OT APYTUX KMBOTHBIX

- B cBsa3u ¢ mpsSIMOXOXKIEHUEM MPOU3OILIN MU3MEHEHHUS B OMOPHO-JABUTATEIHHOMN
cucteme: S-00pa3Hblii MO3BOHOYHHUK, MOSBWJIACH CBOAYATAs CTONA C MACCHUBHBIM
OOJIBIIMM TANBIIEM — BBIMOJIHSAET (DYHKIIMIO OMOPHI, YIIOIMIEHHAs B MEepeaHe3aIHEM
HaIlpaBJICHUM TPyAHAas KJIETKa, PaCIIMPEHHBIN Tas3;
- Mo3roBoii otaen yepena npeodaagacT Hajl JIMICBbIM,
- Kpynnsiit ronoBHOM M03r (00beM B 2,5 pasza Ooibliie, 4eM Yy 4eITOBEKOOOPA3HBIX
00e3bsTH, a IIOIIAIb KOPKI Oouibie B 3,5 pa3za).

Jloka3zaTeJibCTBa sKUBOTHOI'O NMPOMCXO0KIECHUS YeT0BeKa
Humonozuueckue u moneKynaApHo-o6uonOZUYECKUE O0OKA3AMENbCMEA

Bce KuBbI€ OpraHu3Mbl COCTOST M3 KJIETOK, HMEIOT YHUBEPCAIbHBIN
FCHETUYECKUI KOJI, €JMHbIE MEXaHU3Mbl XPAaHCHUS, pealu3alud W Tepeaadu
reHeTUYeCKO UHPOPMAITUH.

[Ipu sTOM ompenensieTcs 4YeTKas 3aBUCHUMOCTb: 4eM OoJibllie pa3inyui
Ha0I0/1aeTCsl B MOCIEA0BATEIbHOCTH HYKJIeoTu0B B Mojekyiax JIHK, pPHK u
aMUHOKHUCJIOT B MOJIEKYyJIax O€NKOB, TE€M JAalibllie APYT OT Jpyra pacrojararoTcs
CpaBHUBAeMbIE BUJIbI Ha (DUIIOTE€HETUYECKOM JIEPEBE U HA0OOPOT.

Imopuonozuueckue 00Kazamenbcmea
Ha panHux cragusx pa3BUTHS 3apOJBIIIN PA3TUYHBIX MO3BOHOYHBIX CXOXKH APYT C
JIPYTOM.
[Io mepe WX pa3BUTHUS CXOJICTBO YMEHBIIACTCS, W OHU NPHOOPETAIOT YEPTHI,
CBOMCTBEHHBIE JAaHHOM cucTeMarndeckon rpymnme. Ha cragmm 3-5 Hepens y
AMOpHOHA YeJIOBEKa CepJle MPEACTABICHO IyJbCUPYIOWEH TpyOKOH, MHeperHuid
OTJIeJl TJIOTKU MPOHU3aH >KaOCPHBIMU IIEJIAMH, UMEETCs Kioaka, y 1.5-3 mecsauHoro

AMOpPHUOHA UMEETCS XBOCT, 10 6 MeC. COXpaHSIETCsl BOJIOCIHON MOKPOB.
Mopgonozuueckue doxazamenscmea (CpasHumenbHaAs AHAMOMUSL)

OO1uii IIaH CTPOCHUS I'oMonoruuHsle oprasst PynumMeHThI
TTO3BOHOYHBIX KUBOTHBIX U aTaBU3MBI

Obwuii nian cmpoenusi ¢ TATIOM XOPAOBbIX moAaTUN [103BOHOYHBIX:
JIBYCTOPOHHSISI CHMMETPHSI TeJa, TTO3BOHOYHUK, BTOPUYHAS TOJIOCTh Tella, HEPBHAs,
KPOBEHOCHAS U JIp. CUCTEMBI;

T'omonoeuunvle opeanvl — CXOHBI IO CTPOEHUIO U MPOUCXOKICHUIO HE3aBUCUMO
OT BeIMOJHseMo (pyHkumu. Hanpumep, ckener nepeaHeil KOHEYHOCTH MO3BOHOYHBIX
KUBOTHBIX (pyKa dYeJOBEKa, MEPEIHSs KOHEYHOCTh KOTA, TUIABHUK KHTA, KPBLIO
JeTy4Yel MBIILHU U T.J.)

Pyoumenmur — ricuesaroniye opranbl, KOTOPbIE B MPOLIECCE PBOJIIOLUUU yTPATUIIU
3HaU€HUE JUIsI COXpaHEeHMs] BHUAA (TPEThE BEKO, KOMYMK, AMMEHAMKC, MBIIIIIBI,
JIBUTAOIIUE YIITHOM PAaKOBUHOM U Jp.)
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Amaeuzmvl — NOSIBICHUE Y COBPEMEHHBIX OPraHU3MOB IPU3HAKOB MPEAKOB (CHIIBHO
Pa3BUTHIN BOJIOCSAHON TOKPOB, MHOTOCOCKOBOCTD Y YEJIOBEKA, HAJTMYHUE XBOCTA).
QDu3uonozuyeckue 00KA3ameIbCmea:

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

- TO3/IHEE IOJIOBOE CO3PEBAHME, CPOK OEPEMEHHOCTH y TOpWIUIbI OJIM30K K 9
MecsLEM,

- 001uMe napa3uThl (BILH, TJIMCTHI U JIP.),

- 0o0mue 60Je3Hu (TPUIII, OCIa, XoJjiepa, CUMUINC),

- 001e3Hb JlayHa BcTpedaercs Uy 00€3bsiH.

Amonozuueckue oOokazamenvcme. ITONOTUS — HAayKa O TMOBEJCHUU JKUBBIX
OpPraHHU3MOB B UX €CTECTBEHHOM cpene. Hanpumep, y aHTpOIOMI0B BHICOKO Pa3BUThI
(dopMbI 3a00THI O MOTOMCTBE, CIIOCOOHOCTh MEPEKUBATH CXOAHBIE SMOIUH (PagoCTh,
CTpax, THEB);

I'enemuueckue ooxkazamenscmea. MeTogoM MOJICKYJSAPHOW THOpUIW3ANMHA OBLIO
MOKAa3aHOo, YTO y YeJOBEeKa U muMnan3e 92% CXOIHBIX T€HOB.
ITaseoHTO/IOrHYECKHE I0KA3ATEJIbCTBA — HAXOJKU UCKOIMAEMbIX OCTaTKOB MPEIKOB
YyelloBeKa, CXOJCTBO HX  CTPOEHUS C  COBPEMEHHBIM  YEJIIOBEKOM U

YeJIOBEKOOOPa3HbIMU 00€3bsTHAMU — CBUJIETEIILCTBO MX POJICTBA
JIBMIKYIIIME CUJIbI AHTPONOTreHe3a

Buonornyeckue gakropsl (. JapBun): Conuanbubie pakTopbl(P. IHrebe):
- HacnencTBeHHast U3MEHUMBOCTD; - TpynoBast nesTenbHOCTb;

- bopr0a 3a cymiecTBoBaHuE; - OO1mIecTBeHHBIN 00pa3 KU3HH;

- EctectBenHsIit 0TOOp - Peus;

- Co3HaHHUE U MBIILJICHUE
(abcTpakTHOE ¥ JTOTHYECKOE)

JTanbl 3BOJIONUN YeJI0BEKA
Hacexomosonvie Mﬂekonumazﬂiu;ue (Euarchonta) (Me3030¥ickas spa) — 35 MJIH. JI. H.

Ilapanumexu (,HpefHI/Ie npuMartsl) 6osee 20 MIIH. JIeT Ha3aj
Lpuonumexu (EpeBeCHa;{ o0e3bsiHa) 18 -14 muH.IeT
Ascmpanonumexu (I/ICKOHTGMHG YeJI0BEKOOOpa3HbIC 00E3bSHBI) 5 MITH. JIET
Yenosek ymensiid (Homo habilis) 2 mH. et
lpesnetiwue noou (apxaTTponH — Yenosek npsmoxoasiuii) S00 ThIc. 1.
HpeBHue nl}o;m (meangeptasnerr) 300 ThIC. 1.

CoBpemennsle moau (kpomanboHell) 30TbIC. JI. H.

Aecmpanonumeku (australis — 10xHublii n pithekos — o0e3bsiHa) — BBIMEpIIIHE
4yeJI0BeKooOpa3Hbie 00e3bsiHbl. BriepBrie octanku oOHapyskeHbl B FOxHoU Adpuke.
CymecTtBoBanu oT 5 MiH. jeT 10 750 teic. et Hazan. Poct 120-130 cm, macca 30-60
Kr, 00beM Mo3ra 450-550 cm’. TlepeaBuranuch Ha JByX HOrax M XOPOLIO JIA3WJIM I10

nepeBbsiM. Mo HCTOIb30BaTh KAMHHU U ITAJIKH.
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IIpeononazarom, umo om ascmpanonumexa 2, 5 MaH. 1em HA3A0 OMOENUNACL 6EMEBb
nepsvix npeocmasumeretl pooa Homo (uenosex).

Yenosex ymenvi (Homo habilis). BBICOKOpa3BUTHII aBCTPATIONUTEK WU
nepBbId npeacraBurens poga Homo. CymecrBoBan 2,6-2,5 MitH J1eT Ha3az,.
Macca ronoBHoro Mo3zra — 650 rpamMMoB, YTO HaMHOro OOJbIIE, YEeM Y
aBCTPAJIOMUTEKOB.
VYV UYenoseka YMenoro mnepBblil majier] CTONbl HE ObLI OTBEAEH B CTOPOHY. ITO
O3Hauaja0, YTO HOTa ero Oblia MOJHOCTHIO MPUCIOCOOJIEHA TONBKO K JIBYHOTOMY
NePEeIBIKECHHUIO.

HpeBHeiimme 101 (apXaHTPOTIBI)
Kumu 2 min. et Hazaa. O6vem mosra ~ 900 — 1100 cm’.

IIpeocmasumenu:
Ilumexaumpon; Yenosex npsamoxoosuui
Cunanmpon, (Homo erectus)
['etioenvbepaeckuii uenogex 1 muH et Hazaz

B oanvuetivwem om pasuvix nonynayuti Yenosexa npsamoxoosuje2o npouszotoem
Yenogex pazymuwiii ¢ 08yms noosuoamu — HYenosex pasymuvlil HeaHOepmMaaIbCKuil u
Yenosex pasymuulil pa3ymMHbulu.

B npouecce cTaHOBJ/IEHUS YeJIOBEKA PA3IMYAI0T TPH 3TANA:

Jlpesnetiwue noou (apxanmponsvl) RUMEKAHMPONb! — HAYYWIUCHh JOOBIBATh U
MOJJIEP>KUBATh OTOHb. VICMONB30BaIM KOJUIEKTUBHYIO OXOTY.

Hpesnue nioou (naneoanmponsi) HeaHAEPTAILILI — 00beM Mo3ra ~ 1400 cm’.
Beimuin w3 memiep, HaYald CTPOUTh MPUMUTUBHBIE Kuiuia. [IpuMutuBHas
YJIeHOpa3/ielibHasl Peyb.

Hoegvie noou (neoanmponsl) KpOMaHbOHIBI — 00BeM MO3Ta B cpeaaeM 1600 cm3.
XOopo1o BlIaJIeNId Peublo, Jejall KaMeHHbIE U KOCTSHbIC OpYUs Tpyda, HACTEHHAsI
YKBOIIKC.

IBOJIIOLHSA YeJI0BEKA
Ascmpanonumex — Yenosex ymenviti — Uenosex npamoxooawui — Yenosek
Pa3yMHbLU

IIpakTHyeckue 3aHATUS
Ne 3 AHaJIU3 ¥ OIIEHKA PAa3JIMYHBIX TUIIOTE3 MPOUCXOKICHHS YEIOBEKA

3agaHus 11 CAMOCTOSITEILHOTO BBINOJTHEHHUST
— HE MPEIYCMOTPEHO

Bomnpocs! Aj1s1 CAMOKOHTPOJIS 110 TeMe:

1. Kakumu nBmwxynmmu  gaktopamMu OOBACHAT HBOJIIOLUIO YEJIOBEKA
@®.OHrennc?

2. YTo NosIBUIOCH paHbLIE: peyub WM OOUIECTBEHHBIN 00pa3 KU3HU?

3. Kakyro ¢pa3zy MOKHO cUUTaTh BETYIIUM TE3UCOM?

56



4. Yuutens o0000maer: TOSBICHHE YEJIOBEKAa Pa3yMHOTO O3HAYaeT
KaueCTBCHHBI CKAYOK B TEpPEXoj/ie OT OMOJIOTHYECKON JBOJIONUH K COIHAITBHON
HCTOPHH.

Tema 5.2. Yenoseueckue pacsl

OcHoOBHbBIE MOHATHS M TEPMHHBI 110 TeMe: YCIIOBCUCCKHE PAChl, HETPOUTHAS
paca, MOHTOJIOMIHAS paca, EBPOIICOUIHAS paca.

Ilnan u3yyeHus TeMbl:

1. OnpeneneHne MOHIATUS «YEITIOBEUYECKUE PACHD)
2. Herpoupnnas paca

3. MoHnroniouHas paca

4. EBponeoniHas paca

KpaTtkoe u3noxeHnne TeopeTu4ecKuX BONPOCOB:
UYenoBedeckue pachl — ATO MUCTOPUUECKU CIOXKHUBIIMECS TPYNIUPOBKHU
(rpynmbl nomysiuil) aroaed BHyTpu Buaa Homo sapiens sapiens. Pacbl Bo3HUKIIN B
pe3ynbTare reorpadguuecKkoi U30JsALIUN.
Mopdonorudeckrie OCOOCHHOCTH pac — pe3yJbTaT aJanTaluud K
KOHKPETHBIM YCIIOBHSIM KU3HHU.
Hezpouonasn paca. Koxa dyepHas u kopuuHeBas (IIpeloXpaHseT opraHu3M
OT SIPKUX COJIHEUHBIX JIy4Yel);

Crpoiinbie; Hoc mmpokuit, miockuii; ['1aza Gonbinme, 4epHbIe;

['yOb1 TONCTBIE (IIMPOKUN HOC W TOJICTBIE TyObI C OOJIBIION MOBEPXHOCTHIO
CIIM3UCTBIX OOO0JIOYEK CIOCOOCTBYIOT OBICTPOMY HCHApPEHHIO BJIard C BBICOKOU
TEIUIOO0TIaueH);

KypuaBbie udepHble BOJOCHI (B KypyaBbIX BOJIOCAX CO3JAOTCS BO3YIIHbBIC
MPOCJIONKH, 3alUIIAIOIINE OT Kaphl).

Momnzonouonasn paca. Koxa xenroparas;

JIuto mmpokoe, yIIomEeHHOE, CKYJIbl CUIIbHO BBICTYTIAIOT;

IImockuii HOC;

['y6sb1 cpennue;

Packoceie y3kue riasa;

KoxHast ckiazka Ha BEpXHEM BEKE — SIMUKAHTYC (BEKH JIOJEH MOHTOJIOMIHON
pachl MPeOXpaHsUIM ri1a3a OT MOMAJaHus MbUIA B a3UATCKUX ITYCTHIHSX);

Bosocs! npsimbie, TeMHBIE, )XecTKHEe; bopoaa 1 ycel pactyT cinabo;

Horu koportkue.

Eeponeouonasa paca Koxa cBernasi (mpoIyckaet yiabTpa(uOIECTOBBIC JIyIH —
CIIOCOOCTBYET CHHTE3y BUTaMUHA D, mpeoXpaHsis 4eI0BeKa OT PaXHTa);

JIuno y3koe; I'yObl TOHKUE;

Hoc y3kuii, BeicTynaromuii (00ecreurnBaeT COrpeBaHue BIIbIXaeMOTO BO3/1yXa);

['na3a pacnosioxkeHbl FOPU30HTAIBHO, OT CBETIO-TOyOOr0 10 YEPHOTO;

Bonocel MsArkue, mnpsiMple, OT CBETIbIX A0 TeMHbIX; OOWUJIBHO pacTylue
BOJIOCHI Ha JIUIIE Y MYKYHH.
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IIpakTu4eckue 3aHATHS
- HE IIPELYCMOTPEHO

3aganus I CaMOCTOSATEIbHOI0 BBIIOJTHEHUS
— HE NIPEAYCMOTPEHO

BOl'[pOCbI JJIA CAMOKOHTPOJIA 110 TEME:

Kakne 0CHOBHBIE pachl BBIAEISIOTCS HAYKOM?
HazoBute ocHOBHBIE MOp(}OIOrHUECKHe OCOOEHHOCTH pac.
Kak ycnoBus xu3HU BIMsUIM HA GOPMHUPOBAHUE PACOBBIX MPU3HAKOB?
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Pa3zagen 6. OcHOBBI DKOJIOTMH

Tema 6.1. Dkosorus — Hayka 0 B3aMMOOTHOIICHHUSIX OPTaHU3MOB MEXIy cOO0H 1
OKpYIKaloIIer Cpeaoun

OcHOBHbIE TOHATHS U TEPMHMHBI 0 TeMe: SKOJIOTHS, IKOCUCTEMA, MPOIYIECHTHI,
KOHCYMEHTBI, PEAYLICHTHI, MHUIIEBbIC CBSI3U, MUIIEBbIC IIETH, TPOPUIECKUN YPOBEHbD,
NPOCTPAHCTBEHHAs  CTPYKTypa  (BepTUKalbHAs W FOPU3OHTAJbHAs),  SIPYCHI,
sKOJIOru4eckue (hakTophl Cpeiibl: OMOTHUYECKUE U A0UOTHYECKHE.

IInan u3y4yeHus TeMbl:

1. Dkojoruss — Hayka O B3aMMOOTHOLIEHMSIX OPraHM3MOB MEXIy COOOH M
OKPY KarOIIEH CPENOH.

2. Dxonorudeckue GakTopbl, UX 3HAUCHHUE B )KM3HU OPraHU3MOB.

3. DKOJIOTUYECKHE CUCTEMBI. Bunosas u IIPOCTPAHCTBEHHAS
CTPYKTypa 3KocHucTeM. [InieBsie cBA3H.

4. KpyroBopoT BELIECTB U MPEBPALLICHUE YHEPTUH B DKOCUCTEMAX.

KpaTkoe n3no:xxeHue TeopeTH4eCKUX BOIPOCOB:

1. Okos0oruss — Hayka 00 OTHOIIECHMSIX YKUBBIX OPTaHU3MOB U X COOOIIECTB
MEXIy cOoO0OM M C OKpyxarouieil cpenoi. TepMuH BIiepBble MPEIOKUAT HEMELKUN
ouosior IpHer I'ekkenan B 1866 roxgy. Okonorusi, Kak U J00as Hayka,
XapaKTepU3yeTcss HaIMYUeM COOCTBEHHOTO O0BEKTa, MpeaMeTa, 3aJad U METOAOB
(0OOBEKT — ATO YACTh OKPYXKAIOIIETO MHpa, KOTOpas HM3ydaeTcs MTaHHOW HayKOM;
MpeIMET HayKH — 3TO HanboJiee TJIaBHbIC CYIIECTBEHHBIE CTOPOHBI €€ 0OBEKTA).

OO6bexTOM AKOJIOTUH SBJISIIOTCS Ounonoruyeckue
CUCTEMBI HaJIOPTaHU3MEHHOTO YPOBHS: MOMYJISAIIUU, COOOIIECTBA, IKOCUCTEMBI.

[IpeamMeToM  DKOJOTMM  SIBJISIIOTCS ~ B3aMMOOTHOIIEHHMS ~ OPraHU3MOB
Y HaJIOPTaHU3MEHHBIX CUCTEM C OKPY’KAIOIIHUX UX OPraHUYECKON M HEOPraHMYeCKOU
CpEIIOu.

2. DKonoruveckue GaKTophbl, UX 3HAYEHHE B )KM3HH OPTraHU3MOB.

JIroOolt opraHu3m B MPHUPOJE HCIHBITHIBAET Ha ceO€ BO3JCUCTBHE CaMbIX
Pa3HOOOpa3HbIX KOMIIOHEHTOB BHEIIHEW cpeibl. JItoOble CBOMCTBA MM KOMIIOHEHTHI
OKpYy Karolen cpenpl, OKa3bIBAIOIIHE BIIUSIHUE Ha OpraHU3MBblI,
Ha3bIBAIOT 2KOI02UYeCKUMU — ¢hakmopamu. BIACIAIOT  Cleaylolmue  TpyIsl
IKOJIOTHYECKUX (PaKTOPOB:

1) Aobéuomuueckue (paxTopbl HEKUBON TPHUPOJBI) : a) KIUMATHUYECKHE —
YCJIOBUSI OCBEIIEHHOCTH, TEMIIEPATYPHBIM PEKUM U T. I1.; 0) anadudeckue (MECTHBIC)
— BOJIOCHAOXEHHE, THUM TIOYBBI, pelbed) MECTHOCTH; B) oporpaduueckue —
BO3/IyIIHbIE (BETEP) U BOJHBIC TEUCHUSI.
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2) Buomuueckue pakTopsl — 3T0 Bce (QOPMBI  BO3JIEHUCTBUS  KUBBIX
OpraHU3MOB JPYT Ha Jpyra.

3) Aumponozennvie pakTopbl —  3T0  Bce  (POpMBI  JIEATEIBHOCTH
YEJIOBEYECKOTO OOIIECTBA, MPUBOAAIINE K W3MCHCHHIO Cpelbl OOWTAaHUS APYTHX
BUJOB WM HEMOCPEICTBEHHO CKa3bIBAIOIIMECS HA WX KWU3HU. Bo3meuctBue 3TOM
TPyl SKOJIOTHYECKHUX (DAKTOPOB CTPEMHUTEIIBHO BO3pAcTaeT U3 Toja B TO/I.

3. Jkojgoruveckme cucremMbl. BuaoBas u  NPoCTPaHCTBEHHAsA
CTPYKTYpa 3kocucteM. [lumesbie cBA3M.

IKocucmema, unu IKoa02uUecKas cucmema — OUOJIIOTUYECKASI CHUCTEMA,
cocTosIIas U3 COOOIIEeCTBAa KMBBIX OPraHU3MOB (OMOIIEHO3), CPEeIbl UX OOWTAHUS
(6moToI1), CHCTEMBI CBSI3EH, OCYIIICCTBIISIONICH 0OMEH BEIIECTBOM M DHEPTHEH MEXKTY
HUMU. OTHO U3 OCHOBHBIX MOHSATUHN YKOIOTHH. [IpuMep sKOCUCTEMBI — TIPYT .

BuioBasi cTpyKTypa 3K0CHCTEMBI - 3TO Pa3HOOOpa3ne BUOB, B3AMMOCBS3b U
COOTHOIIIEHHE WX YHUCJICHHOCTH. Pa3znmuHbie COOOIIECTBa, BXOAIIHME B COCTaB
AKOCHUCTEMBI, COCTOSIT U3 Pa3HOI0 YKCJIa BUJIOB — BUJIOBOT'O pa3HOOOpasHs.

[Tonynsanuu pa3HbIX BHUIOB B JKOCHCTEME pPaCHpelIeiCHBbI ONpPEIeICHHBIM
o0Opazom — 00pa3yroT npocmpancmeenuyto cmpykmypy. Paznuuaiot
BEPTUKAILHYIO U TOPU3OHTAIBHYIO CTPYKTYPBI YKOCHCTEMBI.

OCHOBY BEPTHKAIBHOW CTPYKTYpHl (OPMHUPYET pPaACTHUTEIBHOCTh, OOHTas
COBMECTHO, PACTEHUS OJITMHAKOBOM BBICOTHI CO3/IAI0T CBOETO POJIA ATAXKH - APYCHL.

BcenenctBue HeomHOpoAgHOCTH — penbeda, CBOWCTB IMOYBBI, PAa3THMYHBIX
OMOJOTHYECKUX OCOOCHHOCTEH pacmenusi u 6 2OPUBOHMAILHOM HANPAGIeHUU
PACNONA2aomcs MUKPOSPYRNAMU, PA3TUYHLIMU NO 8UO0BOMY COCMAgy. DTO SIBICHUE
HOCHUT Ha3BaHUE MO3auyHocmu. BUbI, BXOMASIINAE B COCTaB KOCHCTEMbI, CBS3aHbBI
MEXy COOOM TMHUIIEBBIMH CBS3SIMH, TaK KaK CIyXaT OObEKTaMH MUTAHUS JPYT JJIs
Jpyra.

Takyro TOCIIeIOBAaTEIPHOCTh TMHUTAIIMXCS APYr JAPYroM OpraHu3MOB
Ha3BIBAIOT RUWLEBOIUL, TN mpoghuueckoil, yenvto. OTACIbHBIC 3BEHBSI TPOPUUECKOM
LIETIH HA3bIBAIOT mpogduueckumu yposuamu. Beliensior:

- npooyuenmut ( paCTCHUS, BOJOPOCIH)

- KoHcymenmul ( IOTPEOUTENMN, HAPUMED, MTHUIIBI, KUBOTHBIE, yenoBek)l, II,
III mopsiaka.

- pedyyenmul (IECTPYKTOPHI, Hampumep, OaKTepuu, MHKPOCKOITMYECKUE
TpUOBI)

4. KpyroBopoT BellecTB U NpeBpaleHue JHEPruid B IKOCHUCTEMAX.
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3aganus VI CaMOCTOSATEIbHOI0 BBINIOJTHEHUS
— HE NIPEAYCMOTPEHO

Bonpocs! Aj1s1 CAMOKOHTPOJIA 110 TeMe:

. Uto uzyuaer 3xonorus?

. UTo OTHOCHUTCS K a0MOTHYECKUM (haKTOpam Cpeibl?

. UTO Takoe opraHu3Mbl MOUKUIOTEPMHBIE K TOMONOTEPMHBIE?

. Kakyro posib urpaet cBeT B )KU3HU KUBBIX OPraHU3MOB?

. OxapakTepu3yiTe BUIOBYIO U MPOCTPAHCTBEHHYIO CTPYKTYpy OHOIIEHO3A.
. UTO Takoe 1enb MUTAHUS U YTO JIEKUT B €€ OCHOBE?

. Uem OTIIMYaKOTCS arpOIKOCUCTEMBI OT €CTECTBEHHBIX IKOCHCTEM?

. KakoBa nmpuurHa cMeHbl OMOLIEHO30B U KaK OHA OCYIIECTBIISETCS?

. [lepeuncnaure GopMbl B3aUMOOTHOIICHUIN MEXy OpraHu3MaMHu.

O 00 1N DN K~ WK —
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Tewma 6.2. buocdepa — rmobanbHas sxkocuctema. buocdepa u yenosex

OcHOBHbIe TMOHATHS W TEPMHUHBI MO TeMe: Onocdepa, KUBOE BEIIECTBO,
OroreHHOE, KOCHOE, OMOKOCHOE BEIIECTBO, Merabuocdepa, Onomacca.

[lnaH u3yyeHus TeMbI:

1. buocdepa — rimobanpHas FIKOCUCTEMA.

2.Yuenue B.W. Bepnanckoro o Ouocdepe. Poib XKuUBBIX OpPraHusmMoB B
ouocdepe. buomacca.

3. KpyroBopoT BakHEWITNX OMOTEHHBIX AJIEMEHTOB (Ha TMpUMEpe YIiiepoja,
azoTa u Jp.) B buocdepe.

KpaTkoe n3no:xxeHue TeopeTH4eCKUX BONPOCOB:

1. buocdepa — »HTO0 o0cobas obosouka 3emiid, cojaepkKalias  BCIO
COBOKYITHOCTb JKUBBIX OpPraHU3MOB M Ty 4YacTh BEIIECTBA ILJIAHETHI, KOTOpas
HaxOJUTCSl B HEMPEPHIBHOM OOMEHE C 3THUMHU OpraHu3Mamu. TepMuH ObLI BBEJCH B
1875 r. aBcTpuiickuM reosiorom J. 3roccoMm. PaszBepHyToe ydeHue o Ouocdepe
CO3/JaHO U pa3pabOTaHO COBETCKUM €CTECTBOUCHBITATENIEM akajaemMukom B.U.
Bepnaackum. buocdepa oxBaThiBa€T HIKHIOIK 4YacTh aTMOC(hEpbl 1O BBICOTHI
030HOBOTO 3KkpaHa (20 — 25 kM), BEpXHIOI0 4acTh JUTOC(epsl (KOpa BRIBETPUBAHUS)
U BCIO THApocdepy A0 TIyOMHHBIX CIIOEB OKeaHa. HWKHSS TpaHMIIa OMyCKaeTcs B
cpenneM Ha 2 — 3 KM Ha cymie 1 Ha 1| — 2 kM Hipke 1Ha okeaHa. Cioit atMocdepsl,
BCA TUIpocdepa U 4YacTh JUTOCHEPHI, TIe MOCTOSHHO WM BPEMEHHO (CIIydaitHO)
MPUCYTCTBYIOT >KHMBBIE OpPraHU3Mbl U T€ CJIOHM, IMpPeoOpa3oBaHHbIE B MPOLLIOM
’KU3HBIO WIN UCTIBITABIINE BIUSHHUE «ObUIBIX OMOChep», Ha3bIBAIOT Mecabuocghepoil.

2. Yuenne BepHajackoro o 6mocepe — kpymnseiiee 00o01eHre B 00jacTu
ectectBo3HaHUs XX B. OHO 3HamMeHyeT cO0O0# MPUHIMIHAIBLHO HOBBIM MOJIXOMd K
M3YUYEHUIO IUIAHEThl KaK pPa3BUBAIOLICICS CaMOpEryJUpYIOIIeCcsl CHCTEMBbl B
nponuioM, HacrosmeMm u Oyaymem. C omHoit croponsl, B.M.Bepnanckuit
paccMmarpuBaeT Ouocdepy kak 000y0uKy 3emMiIM, B KOTOPOUM CYIIECTBYET XKU3Hb. B
ATOM IIJIaHE YYEHBbIN pasinyaer rasoByro (armocdepa), BoAHywO (ruapocdepa) u
KaMeHHYI0 (iuTocdepa)o00TOUKH 3eMHOTO IIapa Kak COCTaBisionIne ouocdepbr —
obnacTtu pacupoctpanerus xu3Hn. C apyroit cToponsl, BepHaackuii moauepKuBa,
4yT0 OMocdepa — He MPOCTO MPOCTPAHCTBO, B KOTOPOM OOUTAIOT KUBBIE OPTraHU3MBI,
a uenocTtHass (yHKIMOHAbHAs CHUCTEMa, Ha YPOBHE KOTOPOW peanusyercs
Hepa3pbIBHAS CBA3b T'€OJOTHYECKUX U OHoJornyeckux mpoieccoB. CocraB Ouochepsl
OTIpEJIENISIETCS ACSITENIbHOCTHIO JKUBBIX OPraHU3MOB, MPEACTABISIET CO00M pe3yJbTar
UX COBOKYITHOM XMMHYECKOW aKTUBHOCTH B HACTOSAILEM U MTPOIILIOM.

[enTpanbubiM 3BeHOM B yuenuu B. WM. Bepnaackoro o Ouocdepe sBnsercs
MIPEACTABICHUE O HCUBOM elyecmae, Peo0pa3yIoero 00JUK TIaHETHI.

buozennoe éewyecmeo - BemecTBo, CO31aBa€Moe U rnepepadaTbiBaeMoe KUBbIM
BellecTBOM. Ha mpoTshKeHUHM OpraHuyueckoill HBOJIOLUM  JKUBBIE OPraHU3MBI
TBICSTYEKPATHO TMPOMYCTWJIM Yepe3 CBOM OpraHbl, TKaHU, KJIETKH, KpPOBb BCIO
atMocepy, Bech OOBEM MHPOBOTO OKEaHa, OTPOMHYI0 MacCy MHUHEpPaJbHBIX
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BEIIECTB. DTy T'€OJOTUYECKYIO POJIb )KUBOTO BEIIECTBA MOXKHO MPEACTaBUTH ceOe 10
MECTOPOXKICHHSIM YTJIs, HEPTH, KApOOHATHBIX TIOPOJ U T. .

Kocnoe 6ewecmeo — TpoayKThl, oOpasyromuecs 0e3 ydacTus IKHUBBIX
OpTaHH3MOB.

Buokocnoe eeuwecmeo, KOTOpoe  CO3MACTCSI  OJHOBPEMEHHO  KUBBIMU
OpraHU3MaMH W KOCHBIMH IPOIECCAaMH, MPEACTABISAS TUHAMHYECCKH PAaBHOBECHBIC
CUCTEMBI T€X U APyTHuX. TakoBBI OYBA, UJI, KOPA BHIBETPUBAHMS U T. 1. OpraHu3Mbl B
HUX UTPAIOT BEIYIIYIO POJIb.

Buomacca, wunu owcueoe eeuwecmeo,— COBOKYIMHOCTH BCEX JKHBBIX
opranu3MoB. Ponp sxmBoro BemiecTBa B (popmupoBaHMM Onochepbl, M3MEHEHUU
ra3oBOro coctaBa atMocdepsl, ruapochepsl, 00pa3oBaHUU TTOYBHI.

IIpakTHn4yeckue 3aHATUS
Ne 4 OnucaHne aHTPONOTEHHBIX M3MEHEHHWHW B E€CTECTBEHHBIX ITPUPOJIHBIX
nanamadTax YibsHOBCKON 00J1acTH

3aganus I CaMOCTOSAITEJIbHOT0 BbIIIOJTHEHUS
— HE MPEAYCMOTPEHO

Bonpocel 1j151 CAMOKOHTPOJISI 10 TeMe:

. Oxapakrepu3yiiTe pacrpeesieHue KUBbIX OPTaHU3MOB TI0 CYIIIE.

. UTo o3HavaeT «BUIOBOM cocTary ouochepnl?

. B ueM 3axntovaercs rnaBHas QyHKIus 6rnochepnr?

. Pacckaxxute o KpyroBopoTe BOAbl B IPUPO/IE.

. Kakum oOpaszom cBsizaHHBIN yriepo/1 Bo3Bpaiaercs B atmochepy?

. Onummre KpyroBopoT a30Ta B IPUPOJE

. Kakas nesitenbHOCTD YeoBeKa BIUSET HA KPYTOBOPOT cepbl U ocdopa?

~N NN B W~
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Paznen 7. buonuka
Tema 7.1. buonwuka, Kak 0JJHO W3 HATPABJICHUN OMOJIOTHU ¥ KHOCPHETUKHU

OcHOBHBbIE MOHSITUSI U TEPMHUHBI N0 TeMe: Hooc(epa, mapHUKOBBIN IPDEKT,
030HOBAsI JIbIpa, BO30OHOBUMBIE PECYPChl, HEBO30OHOBUMBIE PECYPCHI, IKOJIOTHSI KaK
OCHOBA PAIMOHAIIBHOTO MPUPOIOTPUTIONH30BAHUS.

[lnaH u3yyeHus TeMbI:

1. Usmenenus B Ouochepe. IlocmencTBus nesITEIHPHOCTH 4YeEIOBEKa B
okpyxatoiei cpene. Hoocdepa.

2.I'nmo6GanbHBIC SKOJOTHYECKHE MPOOIEMBI U ITyTH UX PEIICHUS.

3. DKoJyorus KaK TeopeTUYeCcKas OCHOBA palMOHAILHOTO
TIPUPOIOTIOIB30BAHUS U OXPAHbI TIPUPOJIBI

KpaTkoe n3no:xxeHue TeopeTH4eCKUX BONPOCOB:

1. Hoocdepa (oT rped. noos — pasyM usphaira —1ap) — 3TO
HOBOE COCTOsIHUE Ouocdepbl, Korjga pasyMHasl J€AT€IbHOCTh YEIOBEKAa CTaHOBUTCSA
rJIaBHBIM (haKTOpOM, 0OYCIIOBJIMBAIOIINM €€ pa3Butue. [lonsarue Hoocdepbl BBEAEHO
(bpaHIly3CKUMH YYEHBIMH — MaTeMaTukoM Jlepya u maneoHtonorom u ¢puinocodhom
[1.Telisspom ne IllapaeHoM. CmbIci ydeHUsS O HOOC(Epe COCTOUT B CJICIYIOIIEM.
[losiBienne Ha 3emile 4YeIOBEKa O3HA4YaJO HOBBIM OTPOMHBIM IIar B 3BOJIIOLUHU
iaHeTel. YenmoBek, 1Mo MHEHHWIO BepHaackoro, sBisieTcsi 4acThio Omocdepsl, ee
onpeneneHHon ¢yHKIuen: «UYermoBe4ecTBO KakK JKMBOE BEIIECTBO HEMPEPHIBHO
CBA3aHO C  MAaTepUAJIbHO-IHEPreTUYECKHUMH  IPOLECCAMU  OINPEIAECICHHOU
reoJIornyeckoi 0600uku 3emiin — ee ouochepoit. OHO HE MOXKET PU3UUYECKU OBITh
OT HEE HE3aBHCHMbBIM HU Ha OJIHY MUHYTY». OTHOLIEHME YEJIOBEKA K MIPUPOJIE KAK K
HEUCCSKAEMOMY MCTOYHUKY, MPOSBISIONIEECS B CTPEMJICHUU JOOBIBAaTh OOJIbIlE
pyabl, yris, HeTH, CTpOUTH OOJIbIIE AOPOT, YTOOBl 00ECIEeUUTh MPOLIBETAHHE,
nporpeccuBHoe pa3Butue ooOuiectBa. IlociaeacTBusi MOJOOHOTO OTHOIICHHUS —
UCTOILIEHUE MPUPOTHBIX PECYPCOB.

Bo3zoonosumeie (11ouBa, pacTUTENbHBIN 151 YKUBOTHBIN MUD)
U He60300Ho6uUMble (OOTBIIMHCTBO Py, TOPIOYHME HCKOMAEMble) MNPUPOIHBIC
pecypcbl. EcTecTBEeHHOE BOCCTaHOBJIEHUE BO30OHOBHMBIX IMPUPOIHBIX PECYPCOB C
Y4€TOM HE TIPEBBINICHUS KPUTHUYCCKUX TMPEIEIOB UX MOTPEOJICHHUs. 3HAYUTEIHHOE
YMEHBIIIEHUE TPUPOIHBIX PECYPCOB (HEPTH, YIJIA, Ta3a, COKPAIIEHUE 3aM1acoB MEH,
CBUHIIA, IIMHKA) BCIEACTBUE WHTCHCUBHOTO WX ToTpebnenus. OTpuiaTeibHbIe
NIOCJIEICTBUS JESITEIIBHOCTH YEJIOBEKA: €KETOJHOE COKpALIECHUE IJIOMAAN JECOB Ha
2%, YHUUTOXEHHUE TPOIMYECKHUX JIECOB, ONACHOCTh MX MOJHOTO MCYe3HOBEHU 3a 20
—30 net, yauuroxenue taiiru B Cubupu 3a 40—50 1eT, CHUKEHUE YUCICHHOCTU
IIPOMBICIIOBBIX KUBOTHBIX, 3aMacoB pblObl. CHUWKEHUE TUIOJOPOAMS IMOYBBI H3-32
HEMpPaBUJIBHOW arpOTEXHUKH, UX 3PO3Ms, 3aCOJIEHUE, €XKETrOJAHbIe MOTepU AECITKOB
MUJUIMOHOB TeKTap. 3arpsi3HEHHE MPUPOJIHON cpebl. 3arps3HEHHE BOJIbI, MOYBBI,
BO3/lyXa BCIEACTBUE pOCTa MPOMBIIIIEHHOTO MPOU3BOJCTBA, TPAHCIIOPTA,
CEJIbCKOXO3SIICTBEHHOIO MPOU3BOJICTBA, BHIOPOCA BPEIHBIX BEIIECTB M HAKOILJICHUE
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UX B IIPUPOJHON Cpejie — yrpo3a 370POBBIO UEJIOBEKA U JKU3HHU OOJBITMHCTBA BUJIOB
pacTeHuM M KUBOTHBIX. KHCIOTHBIE NOXKAM BCIEACTBUME BBIOpoca B aTtMocdepy
OKCHUJIOB a30Ta U CEpbl — MPUYMHA YTHETEHUS PACTUTEIbHOCTH, TMOEIN XBOWHBIX
JIECOB. 3arpsi3HEHUE TOYBBI COCAMHEHUSIMU TSKEJIBIX METa/UIOB (CBHHIA, PTYTH,
KaJMUsl), PaJuOaKTUBHBIMU BEIIECTBAMH, BKJIOUYEHHE WX B IENU MHUTaHUSA, HX

NOCTYIJIECHUE B OPraHu3Mbl pAcCTEHUM, IKUBOTHBIX, YEJIOBEKAa — NPHUYMHA
OTpaBJIEHUS M TEHETHYECKHX YpoacTB. COBpEMEHHOE CeIbCKOXO35HCTBEHHOE
INPOU3BOJACTBO — HCTOYHMK MOIIHOIO 3arpsi3HEHUs IIOYBBI, HACBIIICHHUS €€

yA0OpEHUsIMH, SITOXUMHUKATAMHU.

2. T'100ajbHbBIE IKOJIOTHYECKHE POOJIEMBI.

[TnanerapHoe 3arps3HeHHe NPUPOAHON CPE/Ibl, CIOCOOHOE BbI3BATh U3MEHEHUE
KJIUMaTa. 3aJep)KKa 4YacTH TeIUla, HW3JIy4yaeMoro 3emiieili B KOCMHUYECKOE
MPOCTPAHCTBO, 3aJILIMJIICHHME U HACBHIIICHHE aTMOC(ephl YIJIEKUCIBIM Ta30M,
YaCTUIIAMHU TBbUIM — MPUYUHBI TAPHUKOBOTO 3(PdeKTa, KOTOPhI MOXKET BBI3BATH
TasiHUE JIbJO0B, 3aTOIJIEHUE OOJBIINX IJIOIIAIEH.

0) HcromieHne O30HOBOIO CJOS 32 CYET pa3pylICeHHs] MOJIEKYJ O30HA
razoo0pa3HbIMu coeiMHeHUsIMU ((Topa, Xjopa) — (PpeoHaMU, UCTONb3YEMBIMHU B
XOJIOAWJIBHBIX arperarax, B a3po30JisiX.

B) CHmxeHue OHMOJOTrMYECKOro pa3zHooOpasus, COKpalleHHE 4Yucia BHUJIOB
KUBOTHBIX W pACTEHUM, HUCTpeOJEHUE YEIOBEKOM psiia BHUAOB. V3MeHeHue
IPUPOJTHON Cpellbl- YIrpo3a MCUE3HOBEHUS 2/3 CYIIECTBYIOIIMX BHIOB, €KEIHEBHOE
VCYE3HOBEHNE HECKOJIBKHUX BHUJIOB PACTEHUI U )KUBOTHBIX.

r) 3ammra NOpUpPOJHON cpenpl. PanmoHanbHOE, SKOJIOTMYECKH I'PaMOTHOE
IPUPOAOIIOIB30BaHNE, BHEIPEHUE B IPOM3BOJCTBO 3KOJOTMYECKH OIpaBIaHHBIX
TEXHOJIOTUM, IIEPECTPOMKA CO3HAHUS JIFOJEW — OCHOBHBIC IIYTH IIOJJICPKAHUS
paBHOBecHs B Onocdepe

3. JK0JIOTHSI KAaK HAayKa SIBJISIeTC TeOpeTHYeCKO OCHOBOM OXPAaHbI
OKpyKaIIeid cpeabl W PANHOHAJIBLHOIO MPHUPOAONOJIb30BAHMA. 3AKOHbI
sKosioruu Obutn  copmynupoBanbl B 1926 romy amepukaHCKMM 3Kojorom b.
KoMMoOHEepoM U 10 CBOEW CyTH SABISIFOTCS 3aKOHAMHM TNpUpojbl. OHU CBOJATCS K
YEeThIPEM OCHOBHBIM MPUHUUIIAM, OOBACHAIONIMM YCTOMYMBOE PAa3BUTUE MPUPOIBI U
IPU3BIBAIOIIMM YEJIOBEYECTBO PYKOBOACTBOBAaThCS MMU B CBOEM BO3JEHCTBUU Ha
OKPY’KAIOILLYIO Cpeny:

1) Bce B3auMocBsi3aHo.

2) Bce A0KHO Kyaa-TO JeBaThCs. OTOT MPHUHIUIN BBITEKAET M3 3aKOHA
COXpPaHEHHS MaTEpPUHU.

3) IIpupona 3Haer myuiie.

4) 3a Bce Hamo MmIaTtuTh. Bcesikas skocucTeMa MpeNcTaBisieT co00il eauHoe
1enoe, B KOTOPOM HET HUYEro JuinHero. Bce, 4To denmoBeyecTBO 3abupaer u3
HKOCUCTEM JUIsl YJIOBJIETBOPEHHUS CBOMX HYXJ, JOJKHO OBITh BO3BpAIIEHO WU
BO3MEUIEHO.

IIpakTyeckue 3aHATHS
— HE MPELYCMOTPEHO
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3aganus VI CaMOCTOSATEIbHOI0 BBINIOJTHEHUS
— HE NIPEAYCMOTPEHO

Bonpocs! Aj1s1 CAMOKOHTPOJIA 110 TeMe:

1. Kto BriepBbIE BBE B HAYKy TEPMHUH « HOOC(hepay?

2. OxapakTepu3yiTe HeMcuepIraeMble IPUPOIHBIE PECYPCHI.

3. PacckaxuTe, Kak 4eJIOBEK MCIOJb3YET HEUCUEPIIAEMBIE PECYPCHI.

4. Kakue pecypchl Ha3bIBalOT HEBO30OHOBUMBIMH ?

5. Kakue pecypchl OTHOCSTCS K BO3OOHOBUMBIM?

6. Uto sBNIsI€TCS NPUYMHON U KAKOBBI IOCJIE/ICTBUS 3arps3HEHUs aTMOC(hepbl?
7. KakoBo mpsiMO€ BIMSHHE YEJIOBEKA HA PACTUTEIBHBIM M KUBOTHBIM MHD
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KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUA

T CTUTIIAHBI

Texkymuii KOHTPOJIb

Ilepeuyenb ToUYeK OxBar Tem DopMa KOHTPOJIA
pyOe:kHOTrO
KOHTPOJIS
N3yuenune
0COOEHHOCTEM OTYET TIO0
CTPOEHHUS Tema 1.2. CtpoeHue n GyHKIMH KIETKU MIPAKTUYECKON
pPacTUTENIBHOU U pabore
YKUBOTHOM KJIETOK
YMmeHnue
COCTaBJISITh CXEMBbI OTYeT M0
Tema 3.1. OCHOBBI yueHHS O .
CKpeIlMBaHUs, PaAKTUYECKON
HACJIEJICTBEHHOCTH U U3BMEHYMBOCTHU
IIPUMEHSIS] 3AKOHBI pabore
HACJIEACTBEHHOCTH
YMenue
aHaJIM3UPOBATH U
JaBaTh OLICHKY OTYET M0
pa3InYHBIM Tema 5.1. [IpoucxoxaeHne yenoBeka MPAKTUYECKON
TUIIOTE3aM pabote
MIPOUCXOXK/ICHUSI
4eJioBeKa
BrrsaBinenue
AHTPOTIOTCHHBIE
MSMCHCHITA B Tema 6.2. buocdepa — rinodanbHas OTICTHO
AKOCHCTEMAX PaKTHYECKON
skocuctemMa. buocdepa u yenonek
MECTHOCTH H pabote
OIIEHKa UX
MIOCJICICTBU U
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I'JIOCCAPU
-A-

AOnorndeckue (akTopbl cpeabl - COBOKYIIHOCTh YCJIOBUW HEOPTraHUYECKOU
Cpelibl, BIUSIOUINX HA OpraHu3Mbl. AOHMOTHYECKHE (PAKTOPBI IEIATCS HA XUMUYECKHE
(xumMu4eckuii coctaB arMocdepbl, MOPCKUX U IMPECHBIX BOJ, MOYBBI WM JOHHBIX
OTJIOXKEHUI) U (pu3Mueckue, WK KIUMaTHYeCKue (TeMieparypa, 6apoMeTpruiecKkoe
JABJICHUE, BETEP, TEUEHUS, paJUAlMOHHBIA peXUM U T. 1.). CTpoeHrEe NOBEPXHOCTH
(penbed), reosorMuyecKMe M KIMMAaTUYECKHE PA3IUuMs 3€MHOM IMOBEPXHOCTH
CO3JAIOT  OTPOMHOE  pa3HooOpa3ue  aOMOTHYECKHX  (PAKTOPOB,  HUIPAIOIIMX
HEOJIMHAKOBYIO pOJIb B JKM3HM MpucrnocoOuBmnxcss K HUM BHUIOB JKHUBOTHBIX,
pacTeHU W MHUKpOOpraHu3MoB. UYucieHHOCTh (OMoOMacca) W pacupeesieHHe
OpraHM3MOB B TIpelesiax apeaja 3aBUCAT OT JHUMHUTHPYIOIIUX aO0MOTHUYECKHUX
dakTopoB, T. €. HEOOXOIMMBIX JHJisi CYIIECTBOBAHMS, HO MPEACTABICHHBIX B
MUHUMYyME (Hampumep, BoAa B MMyCThIHE).

AOopuren - 1) opraHu3M, 53BOJIIOIIMOHHO BO3HUKIIMI Ha paccMaTpuBaeMoil
TEPPUTOPUH; 2) KOPEHHOH OOMTaTeIhb KAaKOW - JIMOO MECTHOCTH, KUBYIIUNA B HEH
UCCTapH, HO HE 0053aTeNbHO 3/1eCh BO3HUKIIWK; 3) B Y3KOM CMBICIIE - >KUTEIH
ABCTpaJIM U HEKOTOPBIX OCTPOBOB OKeaHUHU.

ABCTpPAJIONUTEK - TPAMOXOJIAIAs], IEPEBUTaBIIASICS HA JIBYX HOrax, MCKomaemas
4yeJloBeKooOpa3Hasi o00e3bsiHa. ABCTPAJIONUTEKOB pAacCMaTpUBAIOT KakK CTaJUI0
ABOJIOLIMM  YEJIOBEKA, HEMOCPEACTBEHHO TMPEANICCTBYIONIYI0O BO3HHUKHOBEHUIO
JIpeBHeUmMX Jrojen (apxantpornoB). C demoBekoM ux cONMMKaeT ciaboe pa3BUTHE
YEJIOCTEH, OTCYTCTBHE KPYMHBIX BBICTYHAIOIMIMX KJIBIKOB, XBaTaTeJIbHAas KHUCTh C
Pa3BUTBIM OOJBIIUM MallblIEM, OMOpHasi CTOma. ['0JIOBHOM MO3I OTHOCHUTEIHHO
kpynsaeiii (500 - 600 cM3 ), HO MO CTPOCHHIO Maj0 OTIWYAIOUIMKMCS OT MO3ra
COBPEMEHHBIX YeJIOBEKOOOPa3HBIX 00€3bsSH. ABCTPAJIONMHUTEKA OBLIA BCESJIHBI; IS
HaMaJeHUSI U 3aIUTHl YIOTPEOISUIM KOCTH KUBOTHBIX, MAJKH, KAMHH, BO3MOXKHO,
4TO HauOoJyiee pa3BUTHICE BHUJBI yMEIM HMX Kak - TO oOpabaTteiBaTh. OcTaTku
aBcTpajonuTeka HaneHsl B KOxxHo#M, Boctounoit u LlenTpansuoit Adpuke B 1924 r.
JIpEBHOCTH OCTAaTKOB aBCTPAJIONMUTEKA COCTABISAET OKOJIO 2,6 MIIH JIET.

ABTOTPO(QBI - OPraHU3Mbl, CUHTE3UPYIOIIHE W3 HEOPraHWYECKUX COEIUHEHUU
OpraHMYECKUE BEIIECTBA C HCIHONb30BaHMEM »SHeprun CoJIHIA WM JHEpPruw,
OCBOOOXKIAIOIICHCS TPU XUMHUYECKUX peakiusax. ABTOTpodbl ciyxaT B Ouocdepe
3eMJu IpOoAYyLEHTAMH OPraHUYECKOIO BELIECTBA.

AnanTtanusi - KOMIUIEKC MOP(PO(PH3NOTOTHIECKIX U TTOBEIEHYECKIUX 0COOECHHOCTEH
0CcOoOH, TTONYJISIITUN WJIU BUJIa, 00CCTICYMBAIOIITUI:

- yCTieX B KOHKYPEHIIUH C IPYTUMH BUJIAMU, TIOMYJISIASIMHA U 0COOSIMH,

- YCTOMYMBOCTH K BO3ACUCTBUSAM (DAKTOPOB aOMOTUUYECKON CPEIbI.
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CriocoOHOCTh K ajanTaliiid HMeEeT OIpeaeN€HHbIE TMpenenbl, XxapakrtepHbsie J[JIS
KaXJ0ro BuAa. B cocraBe ajmanTaiuyl pa3jinyaroT JABE TPYyMNbl MPUCIOCOOICHUI:
AKKOMOJALMI0O M aJaNTUBHYIO paauanuio. AfanThBHAs paguanus (3BOIIOLHUOHHAsS
ajanTtanus) Jo0ble NPaKTUYECKH HEOOpaTUMBbIE, FTEHETUUECKH 3aKPEIIEHHbBIE (POPMBI
PUCIIOCOOJIEHUI, OOYCJIOBIEHHBIE E€CTECTBEHHBIM OTOOpPOM, YCTOMYMBBIE BO
BPEMEHU U MPOCTPAHCTBE apeasa Nomyisuuu, Buaa. Hanpumep, npucnoco01eHHOCTh
CTEIHBIX YKUBOTHBIX K OBICTpOMY O€ry,K YCIOBHSIM 3aCyXH U T. .

Anenosunrpudochopnas  kuciaora, aageHosmHrpudpochpar (ATD) -
MaKpOIPTUYECKOE COEIUHEHHUE, HYKICOTH, OOpa30BaHHBIM aJIEeHO3MHOM U TpeMs
octatkamu (¢ocdopHoil kucioTel. Bo Bcex kuBbix opranusmax AT® BbINOIHIET
pOJIb YHUBEPCAIBHOTIO aKKyMYJISITOpPAa U IEPEHOCUHMKA SHEPTUU.

AJieJIbHbIE TeHbl - pa3M4YHble (OPMBI OJJHOTO U TOTO KE I'€HA, PACIOJIOKEHHBIE B
OJIMHAKOBBIX Y4acTKax (JIOKycax) FOMOJOTHYECKUX XPOMOCOM. AJIIENIN ONPEEISIIOT
BAPUAHTBI PA3BUTHUS OJHOTO M TOTO K€ IpPU3HAKA. B HOpPMaJIbHOW IUITIOMIHOU
KJIETKE MOryT NpPHUCYTCTBOBAaTb HE 0Oojiee JBYyX ajieneil OJHOro JIoKyca
OJHOBPEMEHHO. B 0/1HOM ramere [Ba ajuiesst HAXOAUTHCS HE MOTYT.

AMMHOKHCJIAOTBI - KJAacC OPTaHMYECKUX COETUHEHHM, OOBEIUHSIONIUX B cebe
CBOICTBA KUCJIOT U aMUHOB, T. €. COJIepKAIIUX HAPSATY C KapOOKCUILHOUN Tpynmnou -
COOH amunorpynmy - NH,. Bce 6enku npu mojsHoM Tujipoiiuse (paciieryieHuu ¢
MPUCOCIMHEHNEM BOJbl) PACIaalOTCS O CBOOOJHBIX AMHUHOKHMCIOT, WIPAIOIIMX
pOJIb MOHOMEPOB B TOJHUMEpHOU OenkoBol Mosekyne. Ilpu OmocuHTese Oenka
MOPSAOK,  IOCIEAOBATEIBHOCTh  PACIOJOXKEHUSI ~ aMUHOKHUCIOT  3aJar0TCs
T€HETHYECKUM KOJIOM, 3allMCaHHBIM B XUMH4eCcKou cTpykrype JHK.

AHaM3MpyOllee CKpelMBAaHME - CKPEIIMBAHUE HCIBITYEMOTO OpraHu3Ma C
JOPYTHUM, SIBIIAIOLIMMCS II0 JTaHHOMY HPU3HAKY PELECCUBHOM TOMO3HMIOTOM, 4YTO
IIO3BOJIAET YCTAHOBUTH T'€HOTHUII HCIBITYEMOIO. AHAIM3UPYIOLIEE CKPEIIMBAHUE
IIPUMEHSIETCS B CEJIEKIUN PACTEHUN U JKUBOTHBIX.

Anadaza - TpeTha cTanusa, Ui (aza, MUTOTHYECKOTO JeJIeHHUs (MHTO3a)
pPaCTUTENBHOW W >KUBOTHOM KiIeTKHM. Bo BpeMs aHadasbl COCTABISIIONINE KaXIYIO
XpOMOCOMY XpOMAaTuiibl (WJIM CECTPUHCKHE XPOMOCOMBI) Pa3bEIUHSIOTCS U
pacxoAsaTCsl K IPOTUBOMOJIOKHBIM MOJIFOCAM KIIETKHU.

AHa3po0BI - OpraHU3MBbI, CIIOCOOHBIC XKUTh B OCCKHUCIOPOIHON cpeie. AHA3POOBI
MOJIY4YalOT HEOOXOAUMBIN JUIsl KU3HM KHUCIOPOJ TMOCPEACTBOM pacCUICIICHUS
KHUCJIOPOJICOJIEPKAITUX OPTraHUYECKUX COCTMHEHUI.

AHTpONOreHe3 - MPOIECC MCTOPUKO - HBOJIOIMOHHOTO (POpMUpOBAHUS
dbu3MYecKoro THUMa YEJNOBEKa, TMEPBOHAYAIBHOTO PAa3BUTHS €ro  TPYJAOBOU
NeSTEIbHOCTH, PEUH, a TAK)Ke 0OIEeCTBA.
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AHTpOTIOTeHE3 MOXKET OBITh pa3feNiéH Ha CTaauu, CMEHAa KOTOpPBIX ObITa CBs3aHa C
HamOoJiee 3HAYUTEITHLHBIMU KAuYeCTBEHHBIMU MPEOOpPa30OBaHUSIMU B  TPYIAOBOU
NESTETHHOCTH YEJIOBEKa, B €r0 MOP(HOJIOTHU U CO3HAHUU, B CTPYKTYpPE COIUATHHON

OpraHu3aluu.
BonbMHCTBO HcciienoBaTeiel BbIICNSIET B aHTPOIIOT€HE3€ TPU CTaUU:
1) anTpomouHbIE MPEIKH YeJIOBEKa -  BBICOKOPA3BUTHIE JBYHOTHE MPUMATHI

(Hampumep, aBCTPAJIONUTEKN), CACTEMAaTHIECKH MOIH30BABIINECS B KAUECTBE OPY TN
CCTECTBEHHBIMH TpeIMeTaMHt (TTaTKaMu, KaMHSIMH, 00JIOMKaMU KOCTEH YKUBOTHBIX );
2) npeBHemMe (MUTEKAHTPOIbI) U JPEBHUE JIIOAM (HEAHAEPTaJbIbl), C KOTOPBIMU
CBSI3aHO TOSIBJICHHE MCKYCCTBEHHO M3TOTOBJICHHBIX OPYIUH TPyJa, UX YCIOXKHEHUE
JI0 U3BECTHBIX MPEACIIOB, HaYalIbHAasi popMa 0OIIIECTBEHHON OpraHU3aIINH;

3) moaM COBPEMEHHOTro (hM3MYECKOrOo CTpPOeHMs (KPOMAaHBOHIIBI), HAYalo 3TOM
CTaJIMU OTHOCHUTCSA K 3I10X€ MO3/IHET0 MaleoInTa.

JImMTebHOCTh CTauii BEChbMA Pa3IMyHa: HA4ajo MNEPBOM CTAAWMU YAAJIEHO OT HAC Ha
2 - 3 MJH JeT, BTOPOH CTaiuHu - OKOJO | MIH JeT, TpeTber ctaauu - Bcero Ha 40 -
50 ThICAY JIET.

AHTpPONOreHHbI# (aKTOp -  HEMOCPEACTBEHHOE BO3JCHCTBHE UYEJIOBEKAa Ha
OpraHU3MBbl WJIU BO3JICHCTBHE Ha OPTraHU3MBI Yepe3 U3MEHEHNE YEITOBEKOM UX CPEJIbI
oOUTaHUI.

Annapar I'oabpxxu - OpraHouj] KJIETKH, COCTOSIIMUA W3 LUTOIUIa3MaTUYECKUX
MeMOpaH, JMIIEHHBIX pubocoM. Ammapar [onbIKM y4acTByeT C CHHTE3E
TJIMKOIIPOTEUHOB, dbopmupyet JIN30COMBI 151 HEKOTOPBIE IIPOAYKTHI

KUBHCACATCIIBHOCTH KIICTKH: PA3JIMYHBIC CCKPCThI, KOJIUIArCH, I''TIMKOI'CH, JIMIINAbI W
ap.

Apeasl - d4acTh 36MHOM NOBEPXHOCTH (WJIM aKBAaTOPHM), B Mpeleraax KOTOPOM
BCTPEUAETCS TOT UM UHOM BUJI (POJI, CEMEICTBO U T. JI.) dKUBOTHBIX WJIH PACTCHUH.

Apomopdo3 - MophodHU3n0IOTHUUECKUN MPOrpecc, OAHO U3 TJIABHBIX HAIIPABJICHUM
OMOJIOTHYECKOTO TPOTrpecca KHUBBIX CYIIECTB, TP KOTOPOM B XOJI€ IBOJIOIIMOHHOTO
pa3BUTHS YCIOXKHSETCA WX opranu3anusa. TepmuH BBenéH A. H. CeBeproBbiM.
ApoMopdo3 -  ATO KadeCTBEHHBIC CKAYKW, IIOBBIMIAIONIME KaK YPOBEHb
OpraHu3aliy, TaK W MPUCIOCOOJICHHOCTh BUJA K JKU3HU B HOBBIX YCIOBUAX YTO
CIOCOOCTBYET paciiipeHuto ero apeana. [Ipumep apomopdo3a B 3BOTIONMH BBICIIUX
MO3BOHOYHBIX KaYECTBEHHBIN CKAYOK MPH MEPEX0JIe OT PENTUIIUETIONO0HBIX MTPEAKOB
K MJICKO TTUTAIOIIHM.

ATaBu3M - TOABJICHHE Y HEKOTOPBIX OCOOEH ONpeneneéHHOro BHAA NPHU3HAKOB,
CYLIECTBOBABIIMX Yy OTAAJIEHHBIX MNPEIKOB, HO 3aT€M YTPAYCHHBIX B IIPOLECCE
sBomonMu. Hampumep, mosiBieHue y JIOMAAd TPEXMAIBIX KOHEYHOCTEH. ATaBU3M
OOBSICHAETCS TE€M, YTO T€Hbl, OTBETCTBEHHbIE 3a Kakol - MO0 mNpU3HAK,
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COXPaHWINCh, HO UX JCHCTBUE OJIOKMPOBAHO JIPYTUMU reHaMu. Pa30iI0KupoBKa reHa
IIPUBOJUT K MOSIBJICHUIO MPU3HAKA, YTPAYCHHOTO B psiAy noKoneHul.

AtMmocdepa 3emuin - BO3AYyIIHAs cpefa BOKPYT 3€MIIM, KOTOpasi BPAallaeTCsl BMECTE
c Her. ATMocdepa MpOCTUPAETCs HaJl MOBEPXHOCTHIO JIUTOC(HEPBl U TUIPOCHEpPbI
BBepx 10 100 kM. HmxHMit cinoii atMocdepbl B cpelHEM BBICOTOM 15 KM Ha3bpIBaeTCs
Tporocgepoil.

AYTOPUAMHI — OJIMH U3 METOJIOB pa3Be/ICHUsI, IPEACTABIIAIONINI COO0M, B OTIIMYHE
OT UHOPUJIMHTA, HEPOJACTBEHHOE CKPEIIMBAHUE.

-B-
Baktepun - OJHOKJIETOYHBIC >KHMBBIC CYLIECTBA, HE HUMEIOIIME sapa U psna
opraHouJioB (mpokapuotsl). UMeroT pazmepsl oT 1 10 10 MxM B nnuny, cHapyxu
OKpPYXEHBbI TUIOTHOM OOO0JIOYKOH, @ MHOTJa W CIM3MCTOM Karmcyioil. Haxonsmascs
noJl 00OJOYKOM TMa3MaTudeckass MeMOpaHa TECHO NPUMBIKACT K IUTOIIa3Me.
EnnncTBeHHAs XpoMocoMa uMeeT GopMy KOJTbIA M PACTIONIOKEHA B IICHTPE KIETKH.
[lo pomy mWTaHWsS W WCHOIB30BAaHUS DHEPTHH PA3TUYAIOTCS CIEAYIOUIUE BUJIBI
OaxkTepuil:

- XEMOCHHTE3HUPYIOIUE, HCIOJIb3YIONIME JHEPTrUi0 XHMHUYECKHX COEIUHEHUMN
(>kene300aKTeprH, a30TOOAKTEPUH, CEPOOAKTEPUH U JIP.);

- canpo(uThl, ybed NUIIEH CIy’KaT OpPraHWYecKUe BellecTBa (MOJIOYHOKHUCIIBIE,
MAacCJISTHOKUCIIbIE, THUJIOCTHBIE U Jp.);
- TMapa3uThl, MHUTAIOLIMECS 3a CYET JKUBBIX OPraHu3MoB (0OJE3HETBOPHBIE -
BO30yAMTENN TaKuX OOJE3HEeH, Kak T, TyOepKyné3, xonepa, 4yma u ap.).

beaku - IIPUPOJHBIE BBICOKOMOJIEKYJISIPHBIE OPTraHMYECKHUE COEIMHEHUS,
IIOCTPOCHHBIE M3 OCTAaTKOB 20 aMHWHOKHCIOT, KOTOPBIE COEIMHEHBI IENTHIHBIMU
CBA3SMM B JUIMHHBIE Lenu. B mporneccax >KU3HENEATEIBHOCTH BCEX OPraHW3MOB
O€JIKK BBIMOJHAIOT CTPYKTYPHYIO, PETYJIATOPHYIO, KaTaJUTHYECKYlO, 3alUTHYIO,
TPAHCHOPTHYIO, SHEPTreTUUECKYIO U APyTrre PyHKIUU.

becnosnoe pazMHokeHue - 00pa3oBaHUE CIEIMATM3UPOBAHHBIX KIETOK - CIIOp,
KOTOpbIE TIpU MPOpAcTaHWU JAOT HA4YaJlo HOBOMYy opraHusMmy. Ilpu s3TOoM
Pa3MHOXKEHHE MPOUCXOAUT OT OJHOM KieTkH. OOBIYHO B X0/ 0O0pa30BaHUS CIIOP
IIPOUCXOAUT MENO03.

buoreoneno3 - SBOMIOIHOHHO CJIOXHBILASACSA, MPOCTPAHCTBEHHO OTpaHUYEHHA,
JUIUTENIBHO ~CaMOIIOIePXKUBAOIIASCS, OJHOPOJIHAS JKOJOIMYEecKas cHcTeMa, B
KOTOPOW (PYHKIIMOHATBHO B3aMMOCBSI3aHBI JKHUBBIE OPTaHU3MBI M OKpY)KaroIas HX
abuoTuyeckas cpena. buoreonenos XapakTepuzyercs OTHOCHUTEJIBHO
CaMOCTOSITETLHBIM OOMEHOM BEIIECTB M OCOOBIM THIIOM HCIIOJIb30BaHUS TOTOKA
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COJIHEYHOW »Hepruu. buoreoneHoszamu SBISIOTCA: Jyra, Jieca, IOJs, BOAOEMBI.
[Tonsitue 6noreoneno3 BBeaeHo B. H. Cykauésbim B 1940 .

BuoJioruyeckasi 3BoJIIOLMSA - HEOOpaTUMOE M B M3BECTHOW Mepe HampaBICHHOE
UCTOPUYECKOE pa3BUTHE JKUBOM MPUPOJIBI, COMPOBOXKIAIOIIEECS HW3MEHEHHUEM
TeHETUYECKOTO COCTaBa MOMYJISAIMi, (OpMUPOBAHNEM afanTanuid, 0Opa3oBaHUEM U
BBIMUPAaHUEM BHJIOB, MpPEOOpa30BaHHEM JKOCUCTEM U OHOcepbl B IEJIOM.
buonorudeckass 3BONIONMS ONpENEseTcss H3MEHYMBOCTBIO, HACIEICTBEHHOCTHIO,
€CTECTBEHHBIM OTOOPOM OPTaHU3MOB, PO UCXOAAIIMMH Ha (DOHE TTEPEeMEH B COCTaBE
KOCUCTEM.

buonornyeckuii perpecc - rmnpeoOnagaHue B TOMYJSIMA CMEPTHOCTH Haj
Pa3MHOXAEMOCTbIO.  BHOJOrMYecKkuii  perpecc  XapakTepU3yeTCs  CHHKEHHEM
YUCJIICHHOCTH MOIYJISIUU, CYXKEHUEM M pa3pylLIEHHEM LEJIOCTHOCTH IUIOMIAIN
oOWTaHusA, CHI)KEHUEM TEMIIOB BHYTPUBHUIOBOM M3MEHYMBOCTH U MOJBEPKEHHOCTHIO
MaccoBOil rubenu. buosornueckuii perpecc CBUAETENbCTBYET 00 yracaHUM BHJIA.

Bbuononumepsbl - BBICOKOMOJEKYJISIPHBIE MPUPOIHBIE COCIMHEHUS, SIBISIOLIUECS
CTPYKTYPHOI, OCHOBOM BCEX MUBBIX OPraHU3MOB U UTPAIOLIUE ONPEIEISIONIYIO POIb
B Ipoleccax kusHedesrenpHocTH. K OuomonmMepam  OTHOCSTCS — O€lKH,
HYKJIEMHOBBIE KHMCJIOTBI M  IOJMCAaXapuIpl; M3BECTHBl TaKXE CMEIIAHHBIE
OMONOIUMEPBI - TIMKOMPOTEU L IUIONPOTEU b, TTTUKOIUIUABL U JIP.

buocunTe3 - mporecc 00pa3oBaHMS HEOOXOAMMBIX OPraHH3MYy OPTraHUYECKHUX
BEIECTB U3 00Jiee MPOCTHIX COEAMHEHUH, MPOTEKAIOMIUNA B €ro KJIETKaX ¢ y4acTUEM
dbepmenToB. B xo/1e OnocuHTE3a U3 MCXOJHBIX BEIIECTB 00Pa3yrOTCsl OoJiee CI0KHbBIE
COCIMHEHUS: OCTTKH, HyKJICHHOBBIC KHCIIOTHI, TOJICAXapuabl U Jp.

buocunTes Oenka - npouecc oOpazoBaHus Oenka M3 AMHHOKUCIOT B KIIETKax
YKUBBIX OpraHu3moB. buocuHTe3 Oeiaka MpPOUCXOAUT HAa pUOOCOMAX, COCTOSIIIMX U3
noutu paBHbIX konaudecTB pudocomHoir PHK (p - PHK) u 6enkos.

buocdepa - oOonouka 3emuH, cOCTaB, CTPYKTypa W JHEpPreTUKa KOTOpOH B
CYILIECTBEHHBIX YepTaxX OOYCJIOBIIEHBI MPOIUION WK COBPEMEHHOU NeATEIbHOCTHIO
KUBBIX OpraHu3MoB. buocdepa oxBaThiBaeT uacTh aTMocdepsl, ruapochepy u
BEpXHIOIO YacTh JuTocdepsl. buocdhepa - 3T0 001MacCTh CyIIECTBOBAaHUS U
bynxkunOHupoBaHus

HBIHE XUBYIINX OPraHU3MOB M Cpeibl MX oOuTaHus. YdeHue o Ouocdepe pa3BUTO
akanemukoM B. . BepHanckum.

buornuyeckune ¢axkropbl - (GakTopsl KMBOM Cpelbl, BIMSIOUIME Ha
KU3HENIEATEIbHOCTh OPraHU3MOB. JAEHCTBUE OMOTHYECKUX (DaKTOPOB BBIPAKAETCS B
dbopMe B3aMMOBIMSIHUI OJHMX OPraHU3MOB Ha O KU3HEHESATENbHOCTb JAPYIHX
OpraHU3MOB M BCEX BMECTE Ha cpeay oOuTaHus. Pa3nuyaioT npsMble U KOCBEHHBIE
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B3aMMOOTHOIIIEHUSI MEXJIy oOpraHu3mamu. Hampumep, pacTeHUs BbIICISAIOT
Kucmopon, HEOOXOMUMBIN Uil JbIXaHUS JKUBOTHBIX, a XKUBOTHBIC OOECTICUUBAIOT
MOCTYIJIEHUE B aTMOC(hepy YIIIEKUCIIOTO ra3a, KOTOPHIN UCIIOIb3yEeTCs pACTCHUSIMH B
npoiiecce (oTocuHTe3a (MpsSMble B3aMMOOTHOIIEHHUS); U3MEHEHUE COCTaBa IMOYBBI
OakTepusMU WIM M3MEHEHHWE MHKPOKIMMATa I0J] IOJIOTOM Jieca (KOCBEHHbIC
B3aUMOOTHOIIICHUS).

buoron - yd4acTok 3eMHOI MOBEPXHOCTU (CYIIM MM BOJIOEMA) C OJHOTUITHBIMU
aOMOTUYECKUMH YCIOBUSIMU Cpefibl (peibed, MOYBhI, KIUMAT U T. II.), 3aHUMAEMBbII
TEM WJIM UHBIM OHMOIICHO30M.

buoueno3 -  B3auMOCBA3aHHAs COBOKYIHOCTb MHUKPOOPIaHM3MOB, DPACTEHMIA,
rpuOOB U >KMBOTHBIX, HACENAIOMUX Oojiee WM MEHee OJHOPOJIHBIA YYacTOK CYIIU
wi Bojoema. Ilo cuctemarnueckuM npu3HaKam OMOIIEHO3 ACTUTCS HAa (PUTOLICHO3,
300LIEHO3 M MUKpOOMOLeHO03. DyHKIMOHAIBHO OMOLEHO3 IENHUTCA IO CTYIEHSIM
HKOJIOTMYECKON MUpaMuIbl Ha TPyNIbl OPraHU3MOB: MPOIYLIEHTOB, KOHCYMEHTOB U
PEAYLEHTOB, OOBEIMHEHHBIX TpOPUUECKUMU CBSA3SIMU. CTPYKTYypHO OHMOLIEHO3
JEJINTCS Ha TOPHU3O0HTHI, CJIOHU, sIpychl. buoneHo3 xapakTtepusyercss OMOMaccol u
OMOJIOTUYECKON MNPOAYKTUBHOCTHIO. B COBOKymHOCTH € OuOTONOM OHOLEHO3
COCTaBJISIET OMOTEOLICHO3.

baacrtyaa - OJTHOCIIOMHBIN  3aponbllr, ¢aza 3apobIIICBOTO  Pa3BUTHUS
MHOTOKJIETOYHBIX >KMBOTHBIX, KOTOPOM 3aBepIIacTCsl NMEPBUYHOE JIEJICHUE SHIa Ha
OJ1acTOMEDPHI.

Bopbba 3a cymecTBoBaHue - MeTadopUyECKOe BBIpaXKEHHE, MpensokeHHoe Y.
HMapsunom (1859) st onpeneneHuss akTUBHOCTH OpPraHU3Ma, HAIPaBICHHOM Ha
COXpaHEHHE JKM3HM U o0OecleueHne CyIIecTBOBAaHUS TMOTOMCTBAa. boprba 3a
CYILIECTBOBAHHE - OCHOBHOE TIOHATHE JapBHHHM3MA, BKIIOYAIOIIEe BCE
BHYTPUBUJOBbIE ¥ MEXKBUIOBBIC OTHOIIEHHUS, a TakKe B3aWMOOTHOIICHUS
OpraHu3MoB ¢ abuotmyeckumu ¢akropamu. B camom oOmiem Bujge Oopbba 3a
CYIIECTBOBAaHHE BBITEKACT M3 HECOOTBETCTBUS MEXKAYy BBICOKOH CIIOCOOHOCTHIO
OpPraHU3MOB K Pa3MHOKEHHUIO M TPENEIbHBIMU pa3MepaMu MPOCTPAHCTBA, 3aMacoB
MU, BOJBI U T. J[., HEOOXOAUMBIX JIJIi HOPMAJIBLHOTO CYIIIECTBOBAHUSI OPTaHU3MOB
mo6oro Buaa. [lonsartre 60ppOBI 32 CyIIECTBOBAHUE TECHO CBSI3aHO C €CTECTBEHHBIM
orbopoMm. PesymbraroM OOphOBI 3a CYIIECTBOBAHHE CIYXHT THOEIb HanMMeEHee
MPUCTIOCOOJICHHBIX K JIAHHBIM YCIIOBUSM J>KU3HH OCOOE€M M BBDKMBaHUE OoJiee
MPUCTIOCOOJICHHBIX.

-B-
Bakyosb - 1OJOCTM B LHTOILIa3ME >KUBOTHBIX W PACTUTENBHBIX KIIETOK,
OrpaHUYECHHbIE  MeMOpaHOM M 3aloJIHEHHbIE  SKMJAKOCThbIO.  Pasznmuyator

MUIICBAPUTCIbHBIC 1 COKPATUTCIILHBIC (HYJ'IBCI/IPYIOIIII/Ie) BAaKYyOJIH, a TAKXXC BaKYyOJIH,
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pEryJIMpyIOlIe OCMOTUYECKOE IABJICHUE U CITy>KallUe JJIsl BBIBEICHUS U3 OpraHUu3Ma
MPOAYKTOB pacnaja.

BapuanuonHas kpuBasi - TrpadUyecKoe BbIPAKEHHE M3MEHUMBOCTU NPHU3HAKA,
OTpaXkarolee pazMax BapHali U 4aCTOTY BCTPEYAEMOCTH OTAEIIbHBIX BAPHAHT.

Bapuanuonnblii psigx - piaa MOAU(DUKAIMOHHOM HW3MEHYMBOCTH NPHU3HAKA,
ClararfOlIMNCs U3 OTIEJIbHBIX 3HAYCHUN BUJOU3MEHEHUM, pPACIIOJO0XKEHHBIX B
MIOPSAKE YBEINYCHUs WIM YMEHBIICHUS KOJIMYECTBEHHOTO BBIPAKEHUS IIPU3HAKA.

BepeTreHo aejieHHsl KJETKH - axpOMaTMHOBOE (MUTOTHYECKOE) BEPETEHO -
oOpa3oBaHHE€, BO3HUKAIONIEE B JKMBOTHOW U pACTUTEIBHOM KJIETKe mpu e€
MUTOTUYECKOM JI€JI€HUU (MUTO3€) W MPUHUMAIOIIEE Y4YacTHE B PACXOKICHUU
XPOMOCOM.

BemecTBo xkuBOe - 1) COBOKYNHOCTbH >KMBBIX OPraHM3MOB OHOC(hEpBI, YHCIEHHO
BBIDAKEHHAsI B JJIEMEHTAPHOM XMMHYECKOM COCTaBE, Macce M 3Hepruu. TepMuH
BBen€H B. 1. Bepnanckum. JKuBoe BeniecTBo cBsi3aHO ¢ OMocdepoit MaTepuanbHO U
HYHEPreTUYECKU MOCPEICTBOM OMOT€HHOW MHUIpaliu aTOMOB B PE3YJbTATE JbIXaHUS,
NUTaHUs, POCTa W pPa3MHOXKEHUs opraHu3MoB. [lpeacraBieHo aBTOTPOPHBIMU
OpraHM3mMamMu  (3e€Hble  pacTeHUuss U aBTOTPO(QHBIE  MHKPOOPraHU3MBI),
rerepoTpoHbIMU  OopraHu3zMamu (0ecxyopoUIbHbIE PACTEHMsI, BCE KUBOTHBIE,
YeJIOBEK), MHUKCOTPO(HBIMU  OpraHM3MaMH, KOTOpbIE IUTAIOTCS TOTOBBIMHU
OpPraHUYECKUMHU COCIUHEHUSIMH, XOTS M CIIOCOOHBI UX CHHTE3UPOBATh; 2) TEPMUH,
npemiokeHapld B 1950 - e m. coBerckum Omosorom O. b. JlememmHcko#n s
0003HAUYEHUsI HEKJIETOUYHOM CyOCTaHIIMM, W3 KOTOPOM SKOOBI TOHBIHE MOTYT
(GopMHpOBaTbCA KIETKH >KMBOTHBIX, PACTEHUH W MHUKpPOOpPraHu3MoB. B 3rom
3HAYEHUN TIOHATHE HE HAay4YHO, OHO BBITECHEHO 00Jieeé TOYHBIM TEPMHUHOM -
«JIOKJIETOYHBIE (HEKJIETOUYHBIE) (DOPMBI KUZHI.

BemecTBOo Me:KKJeTOYHOe - OeccTpyKTypHass aMopgHasi macca, COCTOAILAs M3
TOHYANIITUX HUTEBUIHBIX CTPYKTYD (pubpun).

B3pbiB NONyJIsIUMOHHBIA - PE3KOE, MHOTOKPAaTHOE, OTHOCUTEJIBHO BHE3AIIHOE
YBEJIMYECHHUE YUCICHHOCTH 0CO0el Kakoro - 00 BUAA, CBI3aHHOE C BBIKIIOYECHUEM
OOBIYHBIX MEXAHU3MOB €€ PETYJISIIHH.

Bua - COBOKYNHOCTB MOMYJIALIMIA 0COOEH:
- CITIOCOOHBIX K CKPELIUBAHUIO C 00pPa30BaHUEM IIJIOJJOBUTOIO IOTOMCTBA;
- HACEJISIOIINX OIpeeIEHHBIN apean,

- obnagaromux psiAoM oOumx Mopdo - U (PU3NOIOTUUECKUX MPU3HAKOB U THUIIOB
B3aMMOOTHOIICHUHN ¢ AaOMOTUYECKON U OMOTUYECKON CpeIoif;

- OTHECNEHHBIX OT JAPYTUX TaKWX >K€ TPymn oco0ed MPaKTUYECKH TMOTHBIM
OTCYTCTBUEM T'HOpUTIHBIX (popM.
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BunoBoe pa3zHooOpa3ue - MHOrooOpasue (4YHCIIO) BHJIOB B OHOIICHO3C
ONpPEeAEIEHHON YKOCUCTEMBL.

BunooOpaszoBanue - 00pa3oBaHHE HOBBIX BHJOB IOJ JEHCTBUEM €CTECTBEHHOIO
oTOOpa B Tpollecce HCTOpUYEcKoro pa3BuTus. OcHoOBa BHAO0Opa3OBaHUS -
HaCJIeICTBEHHAs! U3MEHYMBOCTh OpraHu3MoB. Benymmii ¢pakrop Bu1ooOpa3oBaHus -
€CTECTBEHHBIN 0TOOD.

Bupyc -  HeknerouHas Qopma JKM3HH, MpEACTaBisiomias coOol KpaiiHe
YIOPOUIEHHYIO MAPa3UTUUYECKYIO CTPYKTYPY, CITIOCOOHYIO MPOHUKATH B )KUBYIO KIETKY
U pa3MHOXaThCsl BHYTpH He€. Bupycsol cocTosT u3 HykiaenHoBou kuciaotsl (JIHK nmu
PHK) u 6enxoBoit 000109KH.

BriroueHne KIETOYHOE - HEMOCTOSHHOE O0pa3oBaHWE B IUTOIUIA3ME KIIETKU:
MPOTYKTHI OOMEHA, 3allacHbIC MTUTATEIIbHBIC U DHEPTETUICCKUE BEIECTBA U T. .

I-

I'amera - T[ONOBBIE, WM PENPONYKTHBHBIE, KIETKM XMBOTHBIX W PACTEHHUI,
oOecrieynBaOIIMe TMpU  CIWSHUM pa3BUTUE HOBOM ocoOM U  mepenavy
HACJIEJICTBEHHBIX MPU3HAKOB OT pOAUTENEH TMOoTOMKaM. [amersl 00jagaror
OJIMHOYHBIM  (TarIOWAHBIM) HAOOpoM XpomocoM. B pesynbrare ciausHus
PA3HOIIOJIBIX TaMeT 00pa3zyeTcs 3UroTa C JIUIJIONIHBIM HAOOPOM XPOMOCOM.

lactpyna -  (dasa 3apojaplIIeBOTO pPa3BUTHUS MHOTOKJIETOYHBIX >KUBOTHBIX,
cienytomas 3a Omactynoit. ['actpyma mpencraBisier coOOW NBYXCIOWHBINA MEIIOK,
MOJIOCTh KOTOPOTO (TacTpolenb) cOOO0IIaeTcs ¢ BHEUIHEW cpeaod MOCpeACTBOM
otBepcTus (O6nactomnopa).

I'en - sneMeHTapHas eMHUIA HACIEICTBEHHOCTH, MIPEACTABICHHAS OMOMOIMMEPOM
- orpeskom motekyisl JJHK, comepxamum nHpopMainio o NepBUYHON CTPYKTYype
oHOTO Oenka, wiu MoJsiekysibl pubocomHod PHK, wnmu Monexyibl TpaHCOPTHOMN
PHK. Onun res orBeyaer

3a OJIMH IIPU3HAK.

I'eHeTuka - HayKa 0 3aKOHAaX HACJICACTBCHHOCTH U N3MCHYUBOCTH OPIraHU3MOB.

I'enHasi MH)KeHepUsl - TMPAKTUKA IIEJICHANPABICHHOTO U3MEHEHUS T€HETUYECKUX
MpOrpaMM IMOJOBBIX KIETOK C LENbI0 MPUJIAaHHUS UCXOJHBIM (opMaM OpraHu3MOB
HOBBIX CBOWCTB WJIM CO3/IaHMSl MPUHLIMIUAIBLHO HOBBIX (HOPM OPraHU3MOB.
OCHOBHOM METOJ T€HHOM MHXXEHEPUH COCTOUT B U3BJICYEHUM U3 KJIETOK OpraHu3ma
r€Ha WIM TPyNNnbl TE€HOB, COCIWHEHUWE WX C ONPEACICHHBIMU MOJEKYJIaMHU
HYKJICUHOBBIX KHCJIOT U BHEJIPEHUE MOJYUYCHHBIX THOPUIIHBIX MOJIEKYJ B KJIETKU
JIPyTOro OpraHu3ma.
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I'enom - TaruIOUHBIA  XPOMOCOMHBIA ~ HA0Op; COBOKYIHOCTH TEHOB,
JIOKAJIM30BAaHHBIX B OJMHOYHOM Ha0Ope XpOMOCOM JIaHHOI'O OpraHusma. TepMuH
npegioxed B 1920 r. Hemeukum Ouoniorom I'. Bunkiepom.

I'eHoTunm - COBOKYNMHOCTh BCEX I'€HOB, JOKAJIM30BAHHBIX B XPOMOCOMAaXx JAHHOTO
OpraHu3Ma; COBOKYITHOCTh BCE€X HACJIEJCTBEHHBIX (PAKTOPOB opraHuszma. TepmuH
npeioxkeH narckuM ouosoromM B. Morancenom B 1909 r. ['eHoTHMI - HOCHUTEINb
HACJIEJICTBEHHOW HH(oOpMaIuu, rnepeaaBaeMoil OT IMOKOJIGHHS K TMokojeHuto. OH
MpeACTaBiIsIeT CcOOOM CHUCTEMY, KOHTPOJHUPYIOIIYI0 PpPa3BUTHE, CTPOCHUE W
KU3HEJICSITEILHOCTh OPraHru3Ma, T. €. COBOKYIMTHOCTh BCEX NMPU3HAKOB OpraHu3Ma -
ero (peHoTH.

I'ereporpodbl - opranu3Mbl, UCHOJIB3YIOLIKE ISl MUTAHUS UCKIIOYUTENBHO WUIIU
MPEUMYIIECTBEHHO OpPraHUYECKHE BEIIECTBAa, MPOU3BEIEHHBIC JPYTUMH BUIAMU
(aBTOTpOhaMu), W HECMOCOOHBIE CHHTE3MPOBATH BEIIECTBA CBOETO Tela W3
Heopranudeckux BemectB. K rereporpodaM  OTHOCSATCA BCE  JKUBOTHBIE,
napasuTapHbie pacTeHUs], TPUOBI U TIOIABJISIONIEE OOIBITMHCTBO MUKPOOPTaHU3MOB.

I'mOpuag -  1MOJOBOE IIOTOMCTBO OT CKPEHNIMBAHUS JIBYX TEHOTHUITUYCCKU
pa3IMYaloIIuXCsI OpraHU3MOB. CkpeluBaeMblie OpraHWU3Mbl  HAa3bIBAIOT
poauTenbCkuMu dopmMaMu U obOo3HayaroT OykBo P marunHckoro andaBuTa,
MaTepUHCKast popma, WK KEHCKas 0co0b, - 3HAYKOM &, OTIOBCKas (opma, win
MyKCKasg 0C00b, - 3HAYKOM (), CKpELIMBAHUE - 3HAYKOM X, THOPUIHOE IIOTOMCTBO
MEepPBOTr0 TOKOJIGHUs - JatuHckoil OykBoi F ¢ wmHmekcom 1 — F,(, BTOpOrO
nokoJyieHus: - F,

I'mukonu3 -  mpomecc pacuieryieHus: YIJeBOJIOB (TUVIFOKO3bI) B OTCYTCTBHE
KHCJIOpOJa ToA JAeiicTBUeM (EepMEHTOB. OHEpPrusi, OCBOOOXKIAIOIIASCA MpU
IJIMKOJIN3€E, UCIIONB3YETCS B MPOLIECCAX )KUZHEAEATEIBHOCTH OpPraHu3Ma.

T'omo3urora - 3urora, UMeEIOIIasi OJUHAKOBBIC AJUIENH OMPEICIIEHHOTO TeHa: WU
o6a nomuHanTHble (AJI) mnu ob6a peueccuBHbie (aa). ['omo3urorHass ocoOb B
MOTOMCTBE HE AT pacIICTICHUS.

I'omosiormss - CXOACTBO OpraHOB, IIOCTPOEHHBIX [0 OJHOMY IUIaHY H
Pa3BUBAOIIMXCSA U3 OJMHAKOBBIX 3a4aTKOB y Pa3HbIX )KMBOTHBIX M PACTCHUI; TaKue
TOMOJIOTUYHBIE OpPTraHbl MOTYT OBITh HEOJMHAKOBBI IO BHEIIHEMY BUY U BBIMIOJIHATH
paznuuHble GyHKIUH. [IpuMep roMoorun OpraHoB y pacTeHHUIl: BUJOU3MEHEHHBIE B
CBSA3M C BBINOJHEHUEM pa3HbIX (YHKIUI JUCThA. OmpeneneHne I'OMOJIOTUU
NPEIOKIIT aHTTIMKHCKUI yuénblil P. Oysn (1843).

:ﬂ:
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JdapBuHu3M - paspaborannas Y. [apsunom (1859) Teopus 3BoIIOIHH
OpPraHUYEeCKOr0 MHpa Ha 3emiie TyTeM E€CTECTBEHHOTO MPOUCXOXKICHUS BHUIOB Ha
OCHOBE M3MEHUYHUBOCTH, HACIEICTBEHHOCTH, OOpHOBI 3a CylllecTBOBaHHe U oTOopa. Y.
JlapBUH WCXOAWJI W3 CYIIECTBOBAHUSA JBYX OCHOBHBIX THIIOB HW3MEHUYHUBOCTH;
OnpeIeNIEHHON, TIPEACTABIISAIONICH cO00I MPUCTIOCOOUTEIBHBIE PEAKIIUU OPTaHU3MOB
Ha Bo3nelcTBHE (AKTOPOB BHEIIHEH Cpembl, ¥ HEONPEACICHHON, TaKKe
BO3HHMKAIONMIEH 107 BJIMSHUEM BHEIIHMX (AKTOpOB, HO HE HUMCIOIICH
MPUCIIOCOOUTENILHOTO XapakTepa. MaTepuaaoM 3BOJIONUN MOXET CIYXHTh TOJIBKO
HeonpeneiaéHHas (HAcIeACTBEHHAs) W3MEHUMBOCTh. OBOJIOLUUS HE CBOJUTCH,
OJIHAKO, TOJBKO K BHE3aITHOMY BO3HMKHOBEHHUIO HOBBIX yJAaYHBIX HACJIEICTBEHHBIX
CBOWCTB. B3anMonencTBUE OpPraHu3MOB C OKPYJKAIOLIEW CpElOM BBIPAXKAeTCs B
o6oprOe 3a cymecrBoBanue. CormacHo Y. [lapBuHy, 3TO siBIeHHE OOYCIOBJICHO
HEXBATKOW >KH3HEHHBIX CPEACTB (IUIIHU, CBETa, YOEKHUII, TEPPUTOPUU U T. 1.) IS
BCEX HAa POXMAIMXCA OCOo0ed MJaHHOTO BHAA. B TIporecce OopbObI 3a
CYIIECTBOBAHHE Yy O0COOEH, OKa3aBIIUXCS HE TMPUCITOCOOJEHHBIMU K JaHHBIM
YCIIOBHSIM CPEIIbI, CHMYKACTCS TUIOJJOBUTOCTh, WJIM OHU TorubaroT. Yem Ommke 1mo
CBOCH OWOJOTMM OPTraHW3MBbI, JKUBYIIUE HA OJHOW TEPPUTOPHH, TEM OCTpee U
JTydInas MeXAy HUMH KOHKYPEHIIHS U TEM OOJIbIIIee YHCIIO UX THOHET; TOpa3Io Jarie
BBDKHMBAIOT OCOOM, WCIIONB3YIONIME pa3Hyl0 IO COCTaBy MHILy, oOJamaromme
pPa3IMYHBIMKM CPEJICTBAMHM 3aIUTHI W T. T., WHBIMH CJIOBAMH, PHOOPETAIOIIHEC
pa3Hble cBoiicTBa. B pesynbTaTe B psAQy MOKOJEHHM MPOUCXOAMUT PACXOXKIACHHUE
MPU3HAKOB - JHMBEPreHIMs, YTO B KOHIIE KOHIIOB MPHUBOAMUT K PACHICIUICHHUIO
MCXOJITHOTO BUJIa HA Pa3HOBUAHOCTH, KOTOPHIE MOTYT CTaTh HOBBIMU BHJIaMU. Tak Kak
ruOHYT B O0pbhOE 3a CYIIECTBOBAHUE U BBDKHUBAIOT (MPOXOSAT OTOOP) HE OTICIIbHBIC
MPU3HAKH, a HECYIIWe ATH TPHU3HAKH OCOOM, JBOJIOIMOHUPOBATH MOXKET TOJIBKO
nomyJsinusa.  Maymiee moja KOHTPOJEM eCTeCTBEHHOTO O0TOOpa  CKpelMBaHUE
MPUBOJUT HE TOJBKO K MPEeoOpa3OBaHHUIO MyTalii, HO ¥ K TOCTCTICHHOMY
pacTpoCTpaHEHUIO HOBBIX TMPHUCIOCOONEHUIT Ha BCE OCOOHM, COCTaBIISIOIINE
nomyysinuio. brarogapst HempepbrIBHOMY JEHCTBHIO 0TOOpa B MPOLIECCE IBOJIOLUN
HAKaIUTMBAIOTCSl HOBBIC aJaliTUBHBIC M3MEHEHUS TEX MPU3HAKOB, MO KOTOPHIM HIET
or6op. KoHkpeTHOe HampaBlieHHWE JBOJIOLWU OIPEACTSeTCS, C OIHON CTOPOHHI,
JICCTBHEM €CTECTBEHHOTO OTOOpa, a ¢ Jpyrou - HaJMYMEM CIEKTpa
HEONpe/eIEHHBIX HACIEICTBEHHbIX YKIOHEHUM Y COCTaBISIOMIMX TOIMYJISIIIUIO
OpraHU3MOB, KOTOpbIE€ MOTYT TOJABEPrHyThcs oTOOpy. Takum oOpaszom,
HACJIEICTBEHHAas! U3MEHYMBOCTh - 93TO JIMIIb MaTepuai Jisl 3BOJIONMU. [ JTaBHBIM
JBYDKYIIUM (PAKTOPOM HBOJIIOIUHU CIIYKHUT €CTECTBEHHBIN OTOOP.

JlereHepauusi - TPUCIOCOOUTENbHBIE M3MEHEHHS] OpPraHU3MOB, MPHOOpETaeMbIe
nyTEM MOHWXEHUS ypoBHs o0mel opranuzanuu. A. H. CeBepioBbIM ObUIM BBEIECHbI
noHsATUsT o0m@ass W 4vacTHas Jere”Heparus. OOmed  aereHepamuei, wWid
Mopdodusnonornueckum perpeccom, A. H. CeBepHoB Ha3blBal OJHO U3
HaIpaBJIeHUI IBOJIIOIMOHHOIO MPOLECCa, XAPAKTEPU3YIOIIEECs pelyKIHUEe OPraHoB
C AaKTUBHbIMM (QYHKUHUSIMH (OpraHbl JIBUJKEHHS, OpPraHbl YYBCTB, LIEHTpalbHas
HEpPBHAs CHCTEMAa) M TPOrPECCUBHBIM PA3BUTHUEM IMACCUBHBIX, HO BaXKHBIX IS
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BBDKMBAHUS )KUBOTHOI'O OPraHOB (I10JI0Basi CHCTEMA U MACCUBHBIE CPEACTBA 3AIUTHI
- TOKpOBBI, TOKPOBUTEIBCTBEHHAs OKpacka). [lo mpuniumy oOmieil pereHepanun
IO pa3BUTHE OOOJIOYHMKOB, YCOHOTMX PAaKOB, JIEHTOUHBbIX uepBel. [lpm yacTHOU
JEre€Hepaluyl y OpPraHM3MOB B IIPOLIECC € MX JIE)KUT B OCHOBE POCTA TKAHEH WU
IIPOLIECCOB MOJIOBOTO MCTOPUYECKOTO PA3BUTHUS PELYLHUPYIOTCS OpraHbl, UMEBLINECS
y MPEAKOB, HAPUMEP KOHEUYHOCTH y O€3HOTMX SILIEPUI], PAKOBUHA Y TOJOBOHOTHX
MOJUTIOCKOB. [IpuunHa peayKuuu OpraHoB - OTCYTCTBUE YCJIOBHM, HEOOXOAMMBIX
JUTSL X Pa3BUTHS U PYHKIIMOHUPOBAHMUSI.

Jle3okcupu®o3a - MpoOCTOM yrieBoJ (MOHOCaxapui), COJEpKallui Ha OIHY
THIPOKCUJIBHYIO TPYMIy MeHbIe, yeM puboza. Jlezokcupubo3a BXOIUT B COCTaB
yraeBogHodocdaTHOro ckenera mojiekyn JHK.

Je3okcupudonykiiennoBas kuciaora (JHK) - BbicOkonoinMepHOE MPUPOJIHOE
COCIMHEHUE, COAEPKAILEECS B sApPaxX KIETOK JKUBBIX OPraHU3MOB; HOCHTEIb
reHernuyeckod  mHpopmanuu; oraenbHble  yyactku JIHK  cooTBercTBYyIOT
onpenenéHubiM reHaM. Monekyna JIHK cocroutr w3 nByX NONMHYKICOTHIHBIX
LleTIeH, 3aKpYyYCHHBIX OJHA BOKpPYI Jpyro B chupaib. llenu nocTpoeHsl u3
OO0JIBIIOrO YKCIa MOHOMEPOB HYKJIEOTHAOB, CIIELIM(PUIHOCTh KOTOPBIX OMPEEIsIETCS
OJIHAM M3 YETHIPEX a30TUCTHIX OCHOBAHUM (aJIEHUH, T'YaHUH, IUTO3UH, TUMUH). JTHK
TOYHO BOCIIPOU3BOJUTCS IPU JEJIEHNHU KIETOK, YTO 00ECTIEUMBAET B PsIy MOKOJIEHUM
KJIETOK M OpPraHu3MOB Ie€pe/lady HAacCJIEICTBEHHBIX NPU3HAKOB M CHELM(PUUECKUX
dbopm oOMeHa BeIecTB.

JleJieHHe KJeTOYHOe - CIoco0 pa3MHOXEHHUS KICTKH, IyTEM pa3ieieHUs KICTKH
HajgBoe. KierouHoe [erleHME pasMHOXKEHUS y MHOTOKJIETOYHBIX OpPraHUu3MOB.
Paznmuuaror:

- HEMPSAMOE KIJIETOYHOE JICJICHUE - MUTO3;

- OPSIMOE KJIETOYHOE JEJICHUE - AMUTO3;

- PEIYKIHOHHOE KJIETOYHOE JICJICHUE - MEUO3.

Jlenatypauusi 0eJIKOB - XapakTepHOe JUIsi OCJIKOBBIX BEIIECTB M3MEHEHUE HX
CTPOEHHUSI U ECTECTBEHHBIX CBOWCTB MPU M3MEHEHHHM (PU3MYECKUX M XUMHUUYECKHX
YCJIOBUM CpPEJIbl: TP MOBBIIICHUH TEMIEPATYPbl, U3MEHEHUU KUCIOTHOCTH PacTBOpa
u ap. OOpaTHBIN Tpoliecc HAa3bIBACTCSl PEHATypallMel. JeHaTypalus NposBISETCS B
MOHIKEHUH  PAaCTBOPUMOCTH  O€TKOB, W3MEHEHUU UX DIEKTPOXUMHYECKUX,
XUMHUYECKUX 1 OMOJIOTHYECKUX CBOMCTB ((PepMEHTAaTUBHBIX, aHTUTEHHBIX U JIP.).

JluBepreHusi - PacXOXKJEHUE IPU3HAKOB B MpeJeNax MONYyJSALMH WIA BHUAA,
BO3ZHHKAIOLIEE MOJ JIEWCTBHEM €CTECTBEHHOro otOopa. IloHsATHE «AMBEpreHuus»
BbABUHYTO Y. JlapBMHOM i1l OOBSCHEHHS BO3HUKHOBEHHSI MHOTOOOpa3us COpPTOB
KYJIbTYPHBIX PACTeHH, MOPOJ JOMAUIHUX UBOTHBIX M OHOJIOTMYECKUX BHJIOB B

IpUpo/Ie.
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JIuruOpuaHoe ckpelmiMmBaHWe - CKpenBaHue (Hop™m, OTIMYAOIMIMXCS JPYT OT
JpyTa Mo JBYM HapaM aJlbTepHATUBHBIX MPU3HAKOB.

JHK - penymiukanusa - camoyaBoeHue mosekyasl JJHK wmm (y HexkoTopbix
BupycoB) PHK, npu xoTopom J1BoiiHas crimpalib MOJIEKYJIbI CHauyasa pas/iesercs Ha
JIBE€ TMOJIMHYKJICOTHJHbIE LEMHU, a 3aTeM Ha KaXKJoh M3 oOpa3oBaBLIMXCS LEened u3
CBOOOJHBIX HYKJICOTHUIOB HHTEp(Ha3HOrOo sAapa B COOTBETCTBUM C IPABUIOM
KOMIUIEMEHTAPHOCTH  A30THCTBIX OCHOBAHUM  JOCTPAUBAIOTCSA  JIOMOJHSIOIIME
nouepHue nenu. Kaxxnas BHOBb oOpa3oBaBiasica mosekyna JJHK cocrout u3z ogHoi
MAaTEPUHCKON TOJMHYKICOTUIHOW HUTH U KOMIUIEMEHTAPHOM €M JOYEPHEU HUTH.
ITpouecc IHK - penymimkamnuuy JeKUT B OCHOBE aBTOAYIUIMKALUU XPOMOCOM.

JIOMMHAHTHOCTh - TpeoOmananue 3Pdekra ASUCTBUS OMPEACTEHHOTO aIIeIs
(rena) B mpoliecce peanusanuu TeHOTUNA B (eHotur. Bwipaxkaercs B TOM, 4YTO
JOMUHAHTHBIA aiens Oolee WM  MEHee [MOJABISIET JEHCTBHUE APYroro
(peueccuBHOro) amiens. B pesynprare y TOTOMCTBA pa3BUBAETCS TPU3HAK,
KOHTPOJUPYEMbIH JOMHUHAHTHBIM aJlJICTIEM.

JIOMMHAHTHBIH NPU3HAK -  [pPeoOsiaaloluid MPU3HAK, MPOSBISIIONIMICS B
IOTOMCTBE Y I'€TEpO3UTOTHBIX 0COOEH.

JlpponuTtek - TPEACTaBUTENb IOJCEMEHCTBA BBIMEPIIUX YEJIOBEKOOOPa3HbIX
00e3bsH.

KocTHble OCTaTKM NpUONUTEKOB HaljeHbl B 3amagHoil EBpome, IOxHON A3um u
Bocrounoit Adpuke B ciosx napeBHocthio 12 - 40 muH jer. Jlpuonmrteku
paccMaTpHWBAIOTCS KaK 0O0Imas WCXOJHAs TMPEIKOBas Tpynma JUisi COBPEMEHHBIX
YEJIOBEKOOOPA3HBIX 00€3bsH U YEIIOBEKA.

Jlpobienue - mpolecc JAeNeHHsl 3UIOThl WJIM HEOIUIOJOTBOPEHHOro siIa Ha
0J1aCTOMEDBI.

-E-

EcrecTBenHblii oT00p -  mponecc auddepeHIMpoBaHHOTO (HECIY4alHOTO,

M30MpaTENbHOT0) BBIKMBAHUSA W BOCIPOU3BEACHHUS OPraHU3MOB B XOJIE€ BOJIOIIHH.
OCHOBHOM ABIXYITUH (HhaKTOP IBOJIIOIUH KUBBIX OPraHu3MoB. EcTecTBEHHBINH 0TOOD
- oTOop Hambosee MPHUCIOCOONCHHBIX 0co0ci. BrDKHBIIHME, IpoIIeane
€CTECTBEHHBI OTOOpP 0coOM, pa3MHOXKAasACh, TNEPENAIOT TOTOMCTBY CBOH
HACJICICTBEHHBIC OCOOCHHOCTH (CBOM T€HOTHIIBI), YTO M 00ECIIEYNBAET BO3MOKHOCTD
MPUCIIOCOOUTENHHOTO PA3BUTHS CIIEIYIOIIETO TOKOJICHUS: €CTECTBEHHBIA OTOOp UIIET
no (eHorunamM, HO OTOUpAIOTCS TEeHOTUIBL. biarogapsi €CTECTBEHHOMY OTOOpPY
mo0asi  momyJsuus  o0JagaeT M3BECTHBIM  yPOBHE: MPHUCIOCOOJICHHOCTH K
OKpY’Karolel cpejie, 4To IMO3BOJISIET OpraHW3Ma, COCTAIUISIONIMM 3Ty MOIMYJISIHIO,
BBIJICP)KMBATh OOppOy 3a  CylIecTBOBaHUE. BbIIENAIOT HECKOJbKO  (GopMm
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€CTECTBEHHOTO OTOOpa: ABWXKYIIUHN, CTAaOWIU3UPYIOMIUM, AU3PYNTUBHBIA U Jp.
JBYDKYIIIWA €CTECTBEHHBIA OTOOP HAIPaBJICH HA COXpPAaHECHUE MYTAIlMi, H3MEHSIOIINX
CPEIIHIO0 BEIUYHHY ITpu3HaKa. CTaOMIN3UPYIOIINIA €CTECTBEHHbI OTOOP HANpPaBIIEH
Ha COXPAaHECHHE MyTalHW, BEIyIIUX K MEHBIIEH M3MEHUMBOCTH CPEAHEN BEIUYUHBI
npu3Haka. HaOmronaercs cpeau OpraHM3MOB JIaHHOM TPyNIbl MPU MOCTOSHHBIX
YCIOBHUSIX CyLIECTBOBaHMSA. B 3TOM ciydae BC€ BHOBb BO3HHUKAIOLIME MYTALUU
OKa3bIBAIOTCSl BPEIHBIMHU, T. K. HApylIalOT MNPUCIIOCOOJIEHHOCTh K OKpYyXKarouen
Cpele, CIIOXKHUBIIYIOCS B XOJAE€ MPEALIESCTBOBABIICH 3BOJIIOUMU TPYIIbI, HOBHIE
NPUCIIOCOOJIGHUsI HE  Pa3BUBAIOTCS, a  COXpaHSAETCA  yXKe  JIOCTUTHyTas
npucrocoouTeNnbHass HopMa. J(M3pyNTUBHBIA €CTECTBEHHBIN OTOOp - COXpaHEHUE
Haubosiee YKJIOHUBIIMXCS OT CpeHEeH HOPMbI YacTe MOIMYJISIIMU B CBSI3U C OYCHb
PE3KUMHU U3MEHEHUSIMU CPeIbl OOUTaHUSI.

-3-

3aKkoH eqMHOOOpa3usi THOPHIAOB MEPBOro MOKOJEHUSI - TIEPBOC ITOKOJICHHE
ruOpU0OB, B CHJIy MPOSBJICHHWS Yy HHUX JIMIIb JOMHHAHTHBIX TPU3HAKOB, BCETIa
€AMHOOOPA3HO.

3akonsl MeHaeas - otkpbiteie . Mengenem (1866) 3akKOHOMEPHOCTH,
OOHApY>KUBIINE JUCKPETHYIO, KOPIYCKYJSIPHYIO TPUPOAY HACIEICTBEHHOCTH.
[lepBblif 3akoH MeHzaenss - 3aKOH €AMHOO0Opasus THOPHIOB MEPBOTO MOKOJICHUS;
BTOpPOIl 3aKkOH MeHzenss - 3aKOH pacllerieHus TMOpPUI0B BTOPOTO MOKOJICHUS;
TpeTuii 3akoH MeHzens - 3aKOH He3aBUCHMOT0 KOMOWHHUPOBAHUS MTPU3HAKOB.

3aK0OH He3aBMCUMOIr0 KOMOMHMPOBAHUSA NMPU3HAKOB - TEHBI OJHON aJJICIBHOU
mappl  pacmpenemsiioTcss B MeH03¢ HE3aBUCMMO OT TEHOB JPYruxX TMmap u
KOMOMHUPYIOTCSL B Ipoliecce oO0pa3oBaHUsl TraMeT CiIydyailHO, 4YTO BEAET K
pa3zHo00pa3io BApUAHTOB X COCTUHEHUI.

3akoH (MpaBWJIO) paclleluieHusl TMOPUI0B BTOPOr0 NMOKOJIEHHUSI - BO BTOPOM
MOKOJICHUU TUOPHUJOB COOTHOIIEHHE OCOOEH C JOMUHAHTHBIMUM PEIIECCUBHBIMU
MpU3HAKaMU CTaTUCTHUYECKH paBHO 3: 1.

3akoH yuctoThl ramer I'. Menaeass - OMOJOTMYECKUI 3aKOH, COTJIACHO KOTOPOMY
raMera JUIUIOMAHOTOrMOpHAa MOXKET HECTH JIMLIb OJIMH U3 ABYX ajlielei JTaHHOTO
reHa, NPUBHECEHHBIX IPU OIUIOJOTBOPEHHH pa3HbIMU poauTenssMu. CoriiacHo
3aKOHY YHCTOTBHI TaMET raMeTa HE MOXKET ObIThb TMOPHIHOM, MOCKOJbKY OHA HECET
ammens OJHOI'O w3 poauteneil B 4MCTOM BHJZIE, B KOTOPOM OH ObUI MPUBHECEH
raMeTON 3TOT0 POAUTEINS B THOPUIHYIO 3UTOTY.

3anoBeAHHMK - 0c000 OXpaHsemas TEPPUTOPUS, MOJHOCTHIO HCKIIOYEHHAS M3
0001 XO3SIICTBEHHOM AESATENBHOCTH B LENSIX COXPAHEHHS B HETPOHYTOM BHJIE
NPUPOAHBIX KOMILJIEKCOB (3TAJIOHOB MPHUPOJbI), OXpaHbl BUIOB KUBOTO U CIEKEHUS
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3a IIPHPOAHBIMH IIPOLCCCAMMU. B 3aIIOBCIHHUKAaX CCTCCTBCHHBIC J'IaHI[HIa(l)TBI
COXPaHAIOTCA B HCHAPYIICHHOM COCTOSHUU.

3apoabilieBblii  MENIOK - JKEHCKUU TramMeTo(pUT; TMOJOBOE IOKOJICHHUE
MTOKPBITOCEMEHHBIX pacTeHui. [lociie JBOMHOIO OIIOOTBOPEHUS U3 3aPOIBILIEBOIO
MEIIKa Pa3BUBAETCS 3aPOJBIII U SHAOCIIEPM.

3urora - xierka, oOpasyromascs B pe3yibTaTe CIUSHUS ramMeT. TepMUH BBEIEH
HeMmenkuM OotanukoMm O. CtpacOyprepoM. 3urora WMeeT MUTUIOWIHBINA (JIBOWHON)
Ha0bOp XPOMOCOM.

-H-

Nauoananranmmss -  YacTHbIE NPUCIIOCOOUTENbHBIE WM3MEHEHHMsS], IOJIE3HbIE B
ONpENENEHHON cpele OOWTaHus, BO3HUKAOUIME O€3 M3MEHEHHUs OOIIero ypoBHS
opranmzanyi. OOBIYHO HIMOANANTAIMs BENET K PACHIMPEHHUIO apeana TPYIIIbI
OpPraHU3MOB M pPa3JIeJIeHUI0 €€ Ha OOJBIIOE YHCIO POJICTBEHHBIX CHCTEMATHYECKUX
enuHuIl. Tak, KUIIEYHOIIOJIOCTHBIE - THIPOUIHBIC, CHU(OUIHBIE, KOPaJUIOBbIC
MOJIUTIBI, TPEOHEBUKHA - MIMPOKO PACIPOCTPAHEHBI M, HECMOTPS HA MHOTOOOpa3ue
pa3mepoB U GOpM U pazHOOOpa3HbIE YCIOBUS CYIIECTBOBAHMS, COXPAHMIIM OOLIMIA
THUI OpraHU3alluuU JABYXCIOWHBIX )KUBOTHBIX. TepmuH BBea€H A. H. CeBepioBbIM.

N3meHuuBOCTHL - 00II€E€ CBOMCTBO OPraHU3MOB MPUOOPETaTh HOBBIC MPU3HAKU -
pasznuyus MexXy 0coOsIMH B TIpeJieiax BHUA.

N3menunBOCTH MOAM(HMKALNMOHHAS -  HW3MEHUYMBOCTb, BBIPAKAIOUIASACA B
n3MeHeHUsX (eHoTuna (MPU3HAKOB W CBOWCTB 0OCOOEH) MOJ BIUSHHEM (HaKTOPOB
BHEIIHEH cpenapl (NUMTaHUE, TeMIeparypa, CBET, BIAXHOCTb W T. A.). Takue
HEHACJIEe/JICTBEHHbIE NpHU3HAKU (MOIM(HUKALMK) B UX KOHKPETHOM MPOSIBIECHUU Y
KOKJIO0M O0coO0M HE TNepelaroTcss IO HaCleACTBY, OHU pa3BHUBAIOTCA Yy ocoOei
MOCIEAYIOIIMX MOKOJIEHUH JIMIIb IPU HAIMYHUH YCIOBUM, B KOTOpbIx OHU BO3HMKIN.
Hanpumep, okpacka MHOIMX HACEKOMBIX NPH HU3KOM TeMIepaType TEMHEET, IpPU
BBICOKOM - CBETJICET; OJHAKO WX IMOTOMCTBO OYAET OKpAIEHO HE3aBHCHUMO OT
OKpPacCKM pOAMUTEIEH B COOTBETCTBUM C TEMIEPATYypOH, IPU KOTOPOH OHO CaMo
Pa3BUBAJIOCH.

N3MeHUYnBOCTH HacJIeCTBeHHAsl - OOYCJIOBJICHA BOBHMKHOBEHHEM Pa3HBIX THUIIOB
MyTaIil ¥ UX KOMOWHAIIMH B TIOCTEAYIONINX CKPEIMBaHMsIX. B Kak10¥ 10CTaTOYHO
JUTUTEIIEHO CYIIECTBYIOIIEH COBOKYMHOCTH OCOOCHW CIMOHTAaHHO W HE HaIpaBICHHO
BO3HUKAIOT pa3fiMyHble MyTallid, KOTOPhI€ B JaJbHEHIIIEM KOMOMHUPYIOTCS Oosee
WM MEHEE CIy4yalhHO C pa3HbIMH YyXE€ HMEIOUMMHUCA B COBOKYITHOCTH
HacJIeACTBCHHBIMH CBOMCTBAMMU.
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N3oasimus - pazobieHne ocoOeil Wiu ux rpymi ApyT oT Apyra. M3omsmus BHyTpU
BU/JIA CITY)KUT OJTHAM W3 BOXXHEUIINX (haKTOPOB DBOJIOIIHH.

WuOpuaumar -  ckpemuBaHue OJM3KOPOACTBEHHBIX OCOOEW pacTeHUid WIn
KUBOTHBIX C OOBIYHO HACTYMAIOIIUM IOCJIE 3TOT0 CHHKEHHEM YKU3HECIIOCOOHOCTHU
MOTOMCTBA.

NuauBuayaibHbIii ecCTeCTBEHHbIN 0TOOP - €CTECTBEHHBIH 0TOOp, HANpPaBICHHBIN
Ha YCTpPAaHEHHE HEMPUCIIOCOOJIEHHBIX 0COOEH OT y4acTus B pa3MHOKEHUU.

HNuTtepdasza - CTaausl JKU3HEHHOIO0 [MKJIAa KIETKM MEXKAYy JABYyMs
MOCJIe0BaTEIIbHBIMU MUTOTHUECKUMU JICJICHUSIMHU.

HckyccTBeHHBIH O0TOOP - CO3HATENbHBIM MM OEeCcCO3HATENBbHBIN 0TOOp ocolei
(KUBOTHBIX M PACTEHHWH KaKOH-TMOO IMOPOJABI WM COpPTAa) C HYKHBIMU YEJIOBEKY
XO3SMCTBEHHBIMU TIPU3HAKAMHU ISl TOCJEIYIOIIEro pas3BeneHus. TepMuH BBEN B
1859 r. U. JapBuH.

K-

Kapuonuiasma - OJHOpPOAHOE BEIIECTBO, 3AMOJHAIOLIEEC MPOCTPAHCTBO MEXKIY
CTPYKTypaMH KjieTouHoro siapa. Kapuoruiazma oTAeleHa OT OKpyXKarollenl eé
[IUTOTIa3MBI SJIEPHON 000IOUKOMA.

Kapuorunm - XpoMoCOMHBIM Ha0Op, COBOKYITHOCTH IPHU3HAKOB XPOMOCOM (HMX
9HUCII0, pa3Mephl, popMa U JIeTald MUKPOCKOIMYECKOI'O0 CTPOCHHS) B KJIETKax Tella
Opranusma

TOro WM MHOTrO Buaa. IloHsTHEe BBEIEHO COBETCKHMM IreHeTHKOM I'. A. JIeBUTCKHM
(1924). Kapuotun - oOJHa W3 BaXXHEUIIHUX TEHETUYECKUX XapaKTEPUCTUK BUJIA,
MOCKOJIBKY KaXJIbli BHUJ HUMEET CBOM KAapUOTHII, OTIMYAIOIIMUCA OT KapUOTHUIIA
OJIM3KUX BHUIOB.

KBapTUpaHTCTBO - COBMECTHOC CYIIICCTBOBAaHWE J>KMBOTHBIX pa3HBIX BHJIOB,
OCHOBAaHHOE Ha NMPOCTPAHCTBEHHBIX, 2 HE HA IMHINEBBIX CBsA3sIX. Hampumep, B Hopax
IPBI3YHOB, B THE3MAX NTHIl, MypaBEMHHKAX W YIbsAX MYEI, KPOME OCHOBHBIX
JKUTEJel, 00MTaeT MHOT1a OOJIBIIIOE YHMCIIO KBAPTUPAHTOB.

Kiaerka - o»nemeHTapHas XuBas CHUCTEMa, CIIOCOOHAs K CaMOCTOSTEIHHOMY
CYyIIECTBOBAaHHMIO, CAMOBOCHPOM3BEACHUID W PA3BUTHUIO; OCHOBA CTPOCHHUS U
JKA3HENICSITETbHOCTH BCEX )KMBOTHBIX M PACTEHUN. B KaX 10U KIIETKE pa3nyaroT JBE
OCHOBHBIE YaCTH: SJIPO M LUTOIUIA3MYy, B KOTOPOW HAXOAATCS OPraHOUIbl H
BKJIFOYCHUSI.
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Kuerounast 000/104Ka - y IPOKapUOT U PACTEHUN MOJIUCAXAPUAHBIN CIION MOBEPX
MJIa3MaTHYECKOM  KJIETOYHOM MeMOpaHbl, OXBAaThIBAIOIIMN BCIO  KJIETKY W
BMeIamui eé€ nporomiact. Knerounas 0001049ka Npuaa€T KIETKE ONMPEACIEHHYIO
(GbopMy U peryJMpyeT BOJHbII OOMEH.

Kuerounass Teopusi -  Ouojoruueckas TeOpHs, YTBEpKaarolias OOIIHOCTh
MPOUCXOXKIECHUSI W E€IUHCTBO NPHUHIMIIOB CTPOCHUSI W PA3BUTHUS OPraHU3MOB.
CornacHO KJIETOYHOM TEOPUM OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM OpraHu3Ma
sBisieTcs: kietka. Kiierounas teopus BrnepBbie Oblia chopmynupoBana T. [lIBanHOM
B XIX B.

KieTrounblii neHTp (MUTOTUYECKUM IIEHTP) - TMOCTOSHHASI CTPYKTypa MOUYTH BCEX
JKABOTHBIX M HEKOTOPBIX PACTUTENIBHBIX KIIETOK, ONPENEIAET IOII0CA AEALIEHCs
kieTkn. KIileTouHbI TEHTP OOBIYHO COCTOMT W3 JABYX IIEHTPHOJEH - TUIOTHBIX
rpanyJa pasmepom 0,2 - 0,8 MKM, pacrosiOKEHHBIX MO MPSAMBIM YTIIOM IPYT K APYTY.
[Ipn oOpa3oBaHMKM MUTOTHYECKOrO amnmapara LEHTPUOJIA PACXOIATCA K IOIHCaM
KJIETKH, OINpEeNensass OPUEHTUPOBKY BEPETEHA JICJICHUS KIETKH. [loaTOMy npaBuiibHEE
KJIETOYHBIM ILEHTP Ha3blBaTh MHUTOTUYECKMM LEHTPOM, OTPAXKAsT ITUM €ro
(GyHKLIHOHATBHOE 3HAYECHHE.

Konon -  guckperHas enuHMIIA TEHETHUYECKOTO KOja, CcocTosIas U3 TpEX
MOCIEI0OBATENbHBIX HYKIE0TH10B, B MoJiekyne JIHK umu PHK. U3 64 komoHoB 61
KOJIMPYET ONpEACIEHHbIE AMUHOKHUCIOTBI, @ TPU CTOIN - KOJIOHA ONPEACSIOT
OKOHYaHHE CHUHTE3a ITOJIMIICIITHIHON IICITH.

ITocnenoBaTeIbHOCTH  KOJAOHOB B T€HE  OMNpeAeisieT  MOCIeA0BATEIbHOCTh
AMUHOKHCJIOT B MOJHUIEITHIHON IeNu Oelika, KOJAUPYEMOT0 3TUM T€HOM.

KomMmencaan3mM (coTpane3HuyecTBO, HaXJICOHMYECTBO) - THUIl B3aMMOOTHOIICHUM
YKUBOTHBIX PA3HBIX BUOB, XapaKTEPU3YIOIIUNCS TEM, YTO OJIUH U3 HUX (KOMMEHCaN)
MOCTOSTHHO MJIM BPEMEHHO KUBET 3a CUET JPYroro, He MPUUYUHSS €My Bpea.

KounBeprenmnus - MPOIIECC  TMOSBJICHUS CXOAHBIX YEPT aHATOMO -
MOPGOJIOTHYECKOTO CTPOEHUS, (DU3NOJIOTUYECKUX U TIOBEICHUYECKUX peakIui y
NanEKuX B CUCTEMAaTHUUECKOM IIaHe, HO OOUTAOIIMX B CXOJHBIX YCIOBUSIX

Cpe/bl TAKCOHOB.

KoHcymMeHTBI - OpraHu3Mmbl, NOTPEOJSAIONINE TOTOBbIE OpPraHMYECKHE BEIECTBA,
CO3/1aBaeMble MPOJYLIEHTaMHU, HO B XOJi¢ MOTPEOICHHUs HE JOBOSIINE Pa3IOKEHUE
OpPraHMYECKUX BELIECTB J0 MPOCTBIX MHUHEPAIBHBIX COCTABIISIIOINIMX KOHCYMEHTam
OTHOCATCA BCE€ JKMBOTHBIC, 4YacTh MHUKPOOPraHU3MOB, IAPA3UTHUYECKHE U
HAaCEKOMOSIIHbIE  pacTeHus. B 3kocHcTeMax  KOHCYMEHTBl  WrparoT  poJib
YOPABJISIIONIETO 3BEeHA. Pa3nuuaioT KOHCYMEHTHI MEpBOro, BTOPOrO0 U APYrHX
MOPSJIKOB.
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Konbloramusi XxpoMocoM - CONIKEHHE TOMOJIOTHYHBIX XPOMOCOM IPH Meno3e,
BCJICJICTBUE YETO MEXKy HUMH BO3MOYKEH B3aMMHBI OOMEH OTAEIbHBIMU y9acTKaMu
(KpOCCUHTOBED).

KpoMaHbOHUBI - TIIPEACTABUTENIM OJHOM W3 IPYNI MCKOIAEMBIX IMEPBBIX JHOJACH
COBPEMEHHOIO0 BHJA, >KUBIIMX B KOHIIE KAaMEHHOTO BEKa II0 BCEW 3emie.
KpoMaHbOHIIEI MMEIM BBICOKHH POCT, 00bEM MO3roBoil Kopobku a0 1600 cm’ |
HIMPOKOE M KOPOTKOE JuLO. VIckoraemble OCTaTKM KPOMaHbOHLIEB HAAEHBI B TPOTE
Kpo - Manbson (®panuums). CoumalibHOM oOpraHu3allie KpPOMaHBOHIIEB OBLIO
POJI0BOE OOIIECTBO.

KpoccunroBep - oOMEH paBHBIMH YyYacCTKaMU T'OMOJIOTMYHBIX KOHBIOTHPYIOUINX
XxpomocoM, Tmpoucxonamuii B mpodaze mnepBoro Meloza W MOPUBOIANIUN K
nepepacipeiesieHHI0 B HUX FeHOB. BHeIIHee MpOosIBIEHNE KPOCCUHIOBEpPA - XHa3Mbl
(X - oOpa3HOE PACTIONOKEHHE XPOMOCOM).

KpyroBopor BemecTB - MHOTOKPAaTHO MOBTOPSIOIIMICS MPOIECC COBMECTHOTO,
B3aMMOCBSI3aHHOTO TIPEBPAIICHUSI W MEPEMEIICHUS BEIICCTB B MPUPOJIC, UMEIOIINN
OoJiee UM MEHEe [IUKIIMYHBIN XapaKTep.

J-

Jlamapku3m - 1IepBOE€ IIEJIOCTHOE y4Y€HHE OO0 IBOIOIMOHHOM pPAa3BUTHUU >KUBOU
PUPOIbI, OCHOBHBIE HjIen KOoToporo Obutu u3ioxkensl XK. - b. Jlamapkom. B ocHoBe
YUYEHHS JISKHUT TMPEACTABICHUE O TpajJaldd -  BHYTPEHHEM CTPEMIICHUM K
COBEPIIIEHCTBOBAHUIO, TPHUCYIIEM BCEMY JKHBOMY; JCHCTBHEM OJTOro (akTopa
ABOJIIOLIAH ONPEACISIETCS PA3BUTHE )KUBOU MPUPOJIBI, TIOCTENEHHOE, HO HEYKIOHHOE
MOBBIIICHUE OPraHU3allMd JKUBBIX CYIIECTB -  OT MOPOCTEHMIIUX JO CaMbIX
COBEpIICHHBIX. Pe3ynbTaT rpajaiuu - OJHOBPEMEHHOE CYIIECTBOBAHHME B MPUPOIE
OpraHW3MOB Pa3HON CTEMEHH CJIOXKHOCTH, KaKk Obl 0Opasyrolux HEepapXHUECKyIo
JecTHUIly cymiecTB. Jpyroit ¢akrtop 3Bomtouuu, no Jlamapky, - TOCTOSIHHOE
BJIUSIHUE BHEIIHEW CpeAbl, MPUBOJAIICE K HAPYUICHWIO MNPaBWIbHON Trpajallud U
oOyciopnuBawmiee (HOpMUPOBAHME BCETO  MHOr0O00pa3usi  MPUCTIOCOOJICHUMN
OpPraHU3MOB K OKpYXaroluuM yciaoBusiM. CKOIbKO— HUOY/Ib 3HAYUTENIbHAS ITIEpEMEHa
BO BHEIIHUX YCIOBUSX MPHUBOJUT K HU3MEHEHHUIO TMOTPEOHOCTEH >KHUBOTHBIX,
oOHTarOIMX B JaHHOW MECTHOCTH, HM3MCHEHHE NOTpeOHOCTEH BieuéT 3a coboi
W3MEHEHHE TMPUBBIYEK, HAIMPABICHHBIX HA YJIOBJICTBOPEHHE OSTUX MOTPEOHOCTEH;
W3MEHEHUE MNPUBBIYEK BEIET K YCHWICHHOMY HCIIOJb30BAHUIO OJHUX OPraHoOB U
HEUCITOJIB30BaHUIO0 JApyrux. Yame ¢(yHKIIMOHUPYIOIMUE OPTraHbl YCHUIUBAIOTCS U
Pa3BUBAIOTCA, a HE HCIOJB3YIONIMECS Ocla0eBaloT M ucde3alT. Bo3Hukiiue
(GyHKIIMOHATBHO — MOP(HOJIOTUYECKUE HM3MEHEHUSI TMEPEeNaroTCsd IO HACIEJCTBY
MMOTOMCTBY, YCUJIMBAsICh U3 MOKOJIEHHUS B TIOKOJICHUE.
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Taxkum oGpazom, o Jlamapky, BeIyIIyt0 poJib B SBOJIOIMOHHBIX MPEOoOpa30BaHUIX

OpPraHM3MOB HUIpaeT (QYHKIMS: HU3MEHEHHE (OPMbI -  CIEJICTBUE H3MEHEHUS
(yHKUIHH.
JleiikomacTsl - OKpYIJVIbIE WM BBITAHYThIE€ B JUIMHY O€CLIBETHBIE IUIACTHU[IBI B

KJIETKaX OOJIBIIMHCTBA BBICIIUX W psAfa HUBIIKMX pacTeHuil. B nelikomnactax u3
MPOCTBIX OPraHUYECKUX COEAMHEHHN CHHTE3UPYIOTCA OOJIee CIOKHBIE BEIEeCTBA -
KpaxmaJl, )KUpbl U OJIKM, HaKaIlJIMBaeMble B TKaHSIX KIIyOHEH, KOpHEH, KOPHEBHUIIL U B
SHAOCIIEPME

CEMSIH.

JIuzocomMbl -  KIETOUHBIE CTPYKTYpBI, COJEpKalle (PEpMEHThI, CIOCOOHBIC
pacuieriaTh (U3UpOBaTh) OENKW, HYKJICHWHOBBIC KHUCIOTHl UM TIOJUCAXApPHUIBI.
JIn3ocoMBl  y4acTBYIOT BO  BHYTPUKIETOYHOM  II€PEBAPUBAHUM  BELIECTB,
MOCTYMNAIOMINX B KJIETKY MyTEM (Paromuro3a u MUHOLUTO3A.

Jlumuabl - HepacTBOpPUMBbIE B BOJE OpPraHMYECKUE >KUPOMNOJOOHBIE BEIIECTBA.
Jlunuasl coxepikarcs BO BCEX JKUBBIX KIETKaX. MOJIEKYJbl MPOCTHIX JIMIHIOB
COCTOSIT U3 CIUPTA U KUPHBIX KUCIOT. MOJIEKYJIbl CIOKHBIX JUIUAOB COCTOST W3
CIUPTA, BBICOKOMOJIEKYJISIPHBIX >KUPHBIX KUCJIOT U JAp. JIunuer:

- 00pa3yI0T PHEPreTUUECKUHN pe3epB OpraHu3Ma;

- YYaCTBYIOT B Ilepe/iaue HEPBHOTO UMITYJIbCA;

- Y4acCTBYIOT B CO3/IaHUU BOJIOOTTAJIKUBAIOUINX U TEPMOU3OJSLUOHHBIX TOKPOBOB U

Ap.

JIutocepa - TBEpHAs kameHHCTas 000I0UYKa 3eMJIH, BKIIOYAIOIAsl 36MHYIO KOPY U
BEPXHIOIO YaCTh MOJCTUIAIONIEH €€ BEpXHEH MaHTUU 3E€MJIU, PACIIOI0KEHHYIO BBIILIE
acteHochepbl. MomHocTh auTochepsl coctasiseT ot 50 1o 200 kM. BepxHsia yactb
JUTOC(EPBI COCTOUT U3 OCAJ0YHBIX TOPHBIX Mopoa. [loag HUMHM nexKaT rpaHUTHBIA U
0azanbTOBBIE c0U. Ha moBepXHOCTH NUTOC(EpPHl HAXOAUTCS MOYBA.

-M-

MﬂKpOf)BOJ'IIOIII/IH - BBOJIIOHI/IOHHHﬁ Imponccc O6pa30BaHI/ISI N3 BUJ0B, BO3SHHUKIIUX
B PC3YyJIbTAaTC MUKPO3BOJIIOIINH, HOBBIX POAOB, U3 POAOB - HOBBIX CEMECICTB U T. .

Me3ogepmMa - CpPEIUHHBIA 3aPOJBIIIEBBIM JIUCTOK Y MHOTOKJIETOYHBIX KUBOTHBIX.
Mesonepma pacnosaraeTcsa MeEXJIy SKTOAEpMOM W 3HTOAEepMouM. M3 mMe3oaepMsbl
Pa3BHUBAIOTCA MBIIIIbI, XPSIIM, BHEIIHWNA CKEJIET, CTEHKM KPOBEHOCHBIX COCY]IOB,
OpraHbl BBIACIEHNUS, IOJIOBBIE OPTaHbl U JIp.

Meiio3 - mpouecc AeJIeHUs CO3PEBAIOIIMX ITOJOBBIX KIETOK, B PE3yIbTaTe KOTOPOTO
IIPOUCXOJUT YMEHBIICHUE YHCIIa XPOMOCOM B JIOYEPHUX KJIETKAaX. Melo3 BKIIIOYaeT
JIBA TIOCJIEOBATENBHBIX JCIICHUS KIETOYHOIO SIpa: PEIyKIIMOHHOE M 3KBALMOHHOE
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(paBHoe). Ilepen meiio3oM B KI€TKE MpPOUCXOAUT yaBoeHue konumyectBa [IHK. B
xone AByx aenenuit menosa JAHK nenurcsa nopoBHy mexay 4eThpbMs KiIeTKaMu. B
pe3yibTare MepBOro PEAyKIMOHHOTO JIEJICHUSI TMapbl TOMOJOTUYHBIX XPOMOCOM
Pa3bEIUHSIOTCS W WICHBl Map pacXolsaTcsa B JBE KICTKA (peayKuusl dYucia
xpomocoM). Kaxkpgas xpomocoMa coXpaHsS€T JBE MPOJOJbHbIE TMOJOBUHBI -
xpoMmaTubl. B pe3yiabTaTe BTOPOro SKBAIMOHHOTO JIEJICHUS XPOMATHIbl PACXOATCS
B pa3Hble KJIETKU M Kaxjash U3 YEThIPEX CECTPUHCKHUX KJIETOK MOJydaeT MO OJHOU
xpoMaruje. Takum oOpa3om, mepBoe JieJeHne MeH03a MPUHIUITUAIBHO OTJINYaeTCs
OT MUTO3a, a BTOPOE - O3TO MUTO3 B KJIeTKax ¢ ramjouJHbIM YHUCIOM XPOMOCOM.
[lepen peaykiueit yucia XpoMOCOM, TPOUCXOAUT OOMEH y4aCTKaMH FOMOJOTUYHBIX
XpOMOCOM - KPOCCHHI'OBEp, MIPUBOSAILIMN K IEPEPACTPEACIICHUIO AJIJIEIbHBIX T'€HOB.
Melio3 JIUTCs MHOTO JIOJIbIIIE MUTO3a: HAlPUMED, Y MIIEHULbI OH Mpoaoikaercs 24
yaca, y iunuu - 9 - 12 cytok, y mbimu 11 - 14 cytok, y uenoseka - 24 ans. Ilepsas
daza meitoza - mpo daza 1, Haubosee cioxkHas U AnuTeNbHas (y demoBeka 22,5
cyTok, y ntunuu 810), moapazaensierca Ha IsATh craauil. Jlentorena - craausi TOHKUX
HUTEHW, KOTJa XPOMOCOMBI CJIa00 CHUpaIM30BaHbl W HauOojee IJIUHHBI, BUIHBI
YTOJIIEHUSI XPOMOMEpbI. 3UrOT€Ha - CTaJMs Hauyajga MomapHoro, 00K o OOk
COCIMHEHUs (KOHBIOTAIMU) TOMOJIOTHYHBIX XPOMOCOM; IPU ATOM TOMOJIOTHYHbBIC
XPOMOMEpPHI B3aUMHO MPUTATUBAIOTCS M BHICTPAUBAIOTCS CTPOTO JAPYT MPOTHUB JApyTa.
[laxuTeHa - cTaausl TOJICTBIX HHUTEH; TOMOJIOTMYHBIE XPOMOCOMBI CTAaOMIBHO
COCJIMHEHbI B Mapbl - OWBAJCHTHI, YUCJIO KOTOPHIX PABHO TaIJIOMJTHOMYYHCIY
XpOMOCOM; B KaXKJOM XpoMocoMmMe OHBajeHTa OOHAPYKMBAIOTCS JBE XPOMATHUJIBI;
TakiuM 00pa3oM, OMBAJICHT (T€Tpaja, o CTapOil TEPMUHOJIOTHUN) COCTOUT U3 YETHIPEX
FOMOJIOTUYHBIX ~ XpOMAaTHI; Ha H3TOW CTagud MIPOHUCXOJUT KPOCCHUHTOBED,
OCYILECTBIISIIOIIMICS Ha MOJEKYJIpHOM YpoBHE. JlumioreHa - cTaaus
Pa3IBOMBIINXCSl HUTEW; TOMOJIOTUYHBIE XPOMOCOMBI HAUUHAIOT OTTAIKUBATHCS JPYT
OT JIpyra, HO OKa3bIBAIOTCS CBA3AHHBIMU, OOBIYHO B 2 - 3 TOYKax Ha OWUBAJCHT, IE
BUJIHBl XHa3Mbl (TiepekpecTbl xpomaTup). Juakunes - cTagusi OTTaJIKUBAHUS
TOMOJIOTMYHBIX XPOMOCOM, KOTOpBbIE MO - TPEKHEMY COCAUHEHbI B OWUBAJICHTHI
XUa3MaMi, TEepEeMEIAONIMMUCI Ha KOHIBI  XPOMOCOM  (TepMHMHaIM3ALINs);
XPOMOCOMBI MaKCUMaJIbHO KOPOTKH M TOJICTHI (32 CU€T cpaiu3aiuu) u 00pa3yroT
XapakTepHble GUTypbl: KpecThl, Konblla u Ap. Cnenyromas (aza meiioza - metadasa
1, BO Bpemsi KOTOpOH XHa3Mbl €lIE€ COXPaHSIOTCSA; OWBAJICHTHI BBICTPAUBAIOTCS B
CpelHEel 4YacTH BepeTeHa JeNIeHUS KIETKH, OpPUEHTUPYSICh IIEHTpoMepamu
TOMOJIOTHYHBIX XPOMOCOM K MPOTHBOIOJIOKHBIM TOJI0caM BepeTeHa. B anadaze 1
TOMOJIOTHYHBIE XPOMOCOMBI C MTOMOIIBIO HUTEW BEPETEHA PACXOIATCS K IMOJIOCAM;
IIPU 9TOM KaxKJasi XpoMocoMa TMapbl MOXKET OTOMTH K JII0OOMY M3 JIBYX TOJIIOCOB,
HE3aBUCHMO OT PACXOXKJEHHUSI XpOMOCOM Jipyrux mnap. [loaTomy 4nciio BO3MOMKHBIX
COUETAHUH MPU PACXOKIACHUU XPOMOCOM PaBHO , [JIe 1 - YHUCIO map Xxpomocom. B
oTiivuve OT aHada3zbl MUTO3a, LEHTPOMEPHI XPOMOCOM HE pACHICIUISIIOTCS WU
MPOJIOKAIOT CKPEIUISATh JIBE XPOMATHIIBI B XpPOMOCOME, OTXOJAlIel K mostocy. B
tenodaze 1 y KaxIOro IMoNKOCa HAYMHAETCS JIeCUpalu3alus XpOMOCOM  H
dbopmupoBaHUe TOYEpHUX siAep U KieTok. Jlanee ciaemyer koporkas unrepdasza 6e3
penymukanuu JIHK - uHTEepKkuHE3 M HayumHAeTcs BTOPOE JCJICHHE Meio3a.
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[Tpodaza 11, meradaza II, anadaza Il u renodaza 11 npoxoasar OvicTpo; mpu ITOM
B KoHIle MeTadassl 11 pacmemstorcst eHTpoMepsl , 1 B anadasze Il pacxoasrcs k
MOJTFOCAaM  XpOMAaTHUIbl KaXJIO0W XPOMOCOMBI. B Xome HOBYX MOCIEIOBaTEIbHBIX
JENCHU W3 OJHOM IUIIOMIHOW KJIETKH oOpa3yercs dYeThlpe TeHETUYECKUE
Pa3HOPOIHBIC TATIJIOUTHBIE KICTKH.

MeMmOpana miaazmatudeckas (Ijla3majiemMma) -  MeMOpaHa, OKpysKaroias
MPOTOILIA3My PACTUTEIBHBIX U )KHBOTHBIX KJICTOK.

Metadgaza - Bropas ¢asza AeneHUs KICTKHU W €€ sapa, OJIHA W3 CTaJui
MUTOTHYECKOTO JIeJIeHUs KIeTKu. B  Meradaze CecTpuHCKHE XPOMaTHIbI
pa3MEMATCs B DKBATOPUAIBHOM IUIOCKOCTH, IMEPHECHAUKYJISIPHOW OCH BEpETEHA.
[Ipu 5TOM OHU LIEHTPOMEpPAMH MPUKPEIICHBI K aXpOMAaTUBHBIM HUTSAM. [Ipoucxomut
Pa3beIMHEHUE XPOMOCOM Ha XPOMATH/IBI.

Muxkpo3BoJilonusi - HBOJIOLMOHHBIE MPeoOpa3oBaHUs BHYTPU BUJIa HA YPOBHE
MOMYJISIIUM, BeIyl[Ue K BHYTPUBUIOBOM JUBEPreHIIUN BU000pa3oBaHuto. [Ipu atom
nonyasanuu. PaccMaTpuBarOTCs Kak 3JIEMEHTAPHBIE HBOJIOIMOHHBIE CTPYKTYPHI;
MYyTallMH, JIEXKallU€ B OCHOBE HACJICACTBEHHONW H3MEHUYMBOCTH, - B KadyeCTBE
sanemenTapHoro OBOJIFOHMOHHOI'O wmarepuana, a MyTalMOHHBIA MPOILECC,
BOJIHBl JKM3HHU, pa3Hble (OPMbI H3OJSLMU U €CTeCTBEHHBIA OTOOp -  Kak
AJIEMEHTApHbIE HBOMIOIMOHHBIE (akTopbl. [log maBineHwem H>THUX (PaKTOpOB
MPOUCXOIUT U3MEHEHHE T€HOTUITMYECKOTO COCTaBa MOMYJIALMU - BEAyLIUN
IyCKOBOM MEXaHU3M 3BOJIFOLIMOHHOTO IpoLecca.

MwuT0o3 - HempsMoe JeleHHEe KIETKH, Hambosee pacnpoCTpaHEHHBIM CIOCO0
BOCIIPOU3BEACHUS (PENpONYKLIMH) KIETOK, OO0OECHeUYHBAIOIUN TOXIECTBEHHOE
pacmpefieieHue TEHETHYECKOTO MaTepualia MEXIy [JOYEpPHUMHU KJIeTKaMu U
PEEMCTBEHHOCTh XPOMOCOM B psAdy KIETOYHBIX TMOKOJeHWid. B Xxome mmrosza
BO3HUKAIOT TIOCTIEOBATENbHBIE XapaKTepHbIe (azbl ¢ YETKONH MOpPQOIOrHIecKOn
KapTuHOM: poda3za, metadasa, anadasza u tenodasa. B npodasze ceruaras cTpykTypa
XpOMAaTHHA si/ipa MOCTEIIEHHO MepecTpanBaeTcs B XpoMocombl. [Ipu 3ToM BO3HUKAET
cnupanuzanus JJHK, marepuan sapeiiika mepexoguT B XpOMOCOMBI, a sjepHas
oOosiouka ucuezaer. B panHell npodaze NMpOUCXOIUT YABOCHHUE (peryIUTMKAIWs)
xpomocoM. B no3nnelt npodasze B uuTomiazMe NpoUCXOAUT JI€JI€HUE IEHTPOCOMBI U
pacxokJieHue IeHTPUOoJied K TOJcaM KJIETKH, B XOJie KOTOporo oOpasyercs
axXpoMaTHHOBOE BepeTeHO. Metadasza 3akiodaercs B JBWKEHUHM XPOMOCOM K
HKBATOPUATIBHON IUIOCKOCTH, W B Pa3beIUHEHUH XPOMATHA, WIH CECTPUHCKHX
xpomocoM. AHadaza - cTagusi pacXOoXkKACHUsS XPOMOCOM K monrocam. Tenodgasza
3aKIIIOYAeTCsl B PEKOHCTPYKIMU JIOYEPHHUX SAep M3 XPOMOCOM, COOPABIIUXCS Y
MOJIIOCOB,  PA3[CICHUH KJIETOYHOTO Tejla W OKOHYATEIbHOM  pa3pylICHUU
MUTOTHYECKOTO ammapara. Mexay HAeJeHHsMH KIeTKa HaXOAWTCS B HHTepdase.
[TpoaomKUTETPHOCTS MHUTO3a 3aBHUCHUT OT MHOTUX TPUYMH W COCTaBISET OT
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HECKOJBKMX MHUHYT JO MHOTHMX 4YacoB. B pe3ynprare MHUTO3a YBEIMYUBACTCS
KOJIMYECTBO KJIETOK C PABHOMEPHO pacupeAcIEHHBIM T€HETUYECKUM MaTEPHAJIOM.

MHUTOXOHAPUM - TIOCTOSHHO NPUCYTCTBYIOIIMKM B KJI€TKax KXUBOTHBIX M PACTEHUU
Oopratouji, 00ecreynBaOIINi KIETOYHOE JIbIXaHUE, B PE3YJIbTaTe KOTOPOTO SHEPIUs
BBICBOOOXIAETCS WM aKKyMYJUpPYETCs B JIETKO HCHONb3yeMoil ¢opme. ITO
OKpYIJIble, MAaJOYKOBUJIHbIE, TaHTENe0Opa3Hble U JIpyrue oOpa3oBaHUS pa3ZMEpOM
00brHO 0,5 - 1,5 MKM. MUTOXOHIpUSI OKpyKeHa JBOMHON MeMOpaHOii: Hapy>KHOMN
IJIAJIKOM W BHYTpeHHeH -  oOpasyromed BrnsuumBanuskplctel. B memOpanax
CKOHLICHTPUPOBAHO  OOJIBIIMHCTBO  (EPMEHTOB, KATAJIM3UPYIOMIUX  MPOIECCHI
okucieHuss u (ocpopunrpoBanusi. Heorbemiemble KOMIOHEHTbl MUTOXOHIPUU -
JJHK u Bce tumel PHK. ¥V npokapuoT MUTOXOHIPHH OTCYTCTBYIOT, MX (YHKIUU
BBITNOJIHSET KJIETOYHAsi MeMOpaHa.

MoHoru0puanoe ckpeumiuBanue - CcKpenBaHue GopM, OTIUYAOIIUXCS APYT OT
Jpyra o OJHOW Mape albT€PHATUBHBIX PU3HAKOB.

MyTareHe3 - METOJI B CEJICKLIMU BBICIIUX PACTEHUN U MUKPOOPIaHU3MOB, KOTOPBIN
MIO3BOJIAET MCKYCCTBEHHO IMOJydaThb MyTauud. OCHOBOM MyTareHes3a SBIISIFOTCA
VM3MEHEHUS B MOJIEKYJIaX HYKJIEHHOBBIX KHCIIOT.

MyTauuu - BHE3aITHO BO3HUKAIOIIME €CTECTBEHHbIC (CIIOHTAHHBIE) WIU
BBI3bIBAEMbIE VICKYCCTBEHHO (MHIYMpPOBaHHbBIC) CTOMKUE V3MEHEHUS
HACJICICTBEHHBIX CTPYKTYp JKMBOM MaTE€pUM, OTBETCTBEHHBIX 34 XpaHCHUE U
nepenavyy TeHeTWueckod wuHpopMammu. MyTanumd JeiasST Ha  TEHOMHBIE,
XPOMOCOMHBIE Y T€HHBIE.

MyTauusi reHHast - MyTalus, IPUBOASIIAs K U3MEeHeHUAM B cTpyktype JJHK.

MyTauusi reHOMHasi - H3MEHEHHE YhCiia XpOMOCOM B KJIeTKaxX opraHu3Ma. K Hum
OTHOCSITCSI: TOJUIUIOUANST YBEIMUYECHHE YKCJIa HAOOpPOB XPOMOCOM, KOT/Ia BMECTO
OOBIYHBIX JIJIS JAUIUIOUIHBIX OPTaHU3MOB JIByX HAOOPOB XPOMOCOM HX MOXET OBITh
TPH, YETHIPE U T. J.; TAIUIOUAUS - BMECTO JIByX HAOOPOB XPOMOCOM HMMEETCS JIUIIb
OJIUH H JIp.

MyTaHI/Iﬂ coMmaruniueCckass - HC HacjacAyeMas MyTallks, BO3ZHHKIIAs B HCIIOJIOBEIX
KJICTKax OopraHuima.

Myrauuss XpoMOCOMHAasi - XpPOMOCOMHbIE nepecTpoviku. K HHM oOTHOCSTCS:
MHBEPCUM - YYacCTOK XpomocoMmbl nepeBEpHyT Ha 1800, Tak yTo comeprkamuecs B
HEM TIEHbl PACIOJIOKEHbI B OOpaTHOM MOPSAJIKE IO CPABHEHHIO C HOPMAJbHBIM;
TpPaHCJIOKAMK - OOMEH ydacTKaMH ABYX WJIM 00Jiee HErOMOJIOTHYHBIX XPOMOCOM;
JEJIEHUA - BBINAJCHUE 3HAYMUTEIBHOIO YYacTKa XpPOMOCOMBI; AYIUIMKalUud -
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YIABOEHHE y4acTKa XPOMOCOMBI; (hparMEeHTAIluu pa3pblB XPOMOCOMBI Ha JIBE YaCTH
wiu doJee.

-H-

Hac/ieiCTBEHHOCTL -  CBOMCTBO OPraHUM3MOB IIOBTOPATH B PsAy IIOKOJICHUH
CXOJIHBIE IPU3HAKU U CBOMCTBA:

- TUIIBI OOMEHA BEIICCTB;

- ICUXO0JIOTMYECKUE OCOOCHHOCTH;

- TUIIbl UHIAUBULYAJIBHOT'O PA3BUTHA U T. 1.

HacnencTBeHHOCTh  OCYIIECTBIISIETCS HAa OCHOBE IIEPENAadyd  HACJIEICTBEHHBIX
(GakTOpOB, OTBETCTBEHHBIX 3a (OPMUPOBAHME IMPHU3HAKOB U CBOMCTB OpraHu3Ma.
HacnencTBeHHOCTh MOXKET Peaan30BbIBATLCA B PA3HBIX BAPUAHTAX B 3ABUCHUMOCTH OT
0COOECHHOCTEM reHOTHUIIa ¥ BHEIIHUX YCIOBUH.

Heangepranbubl - [peBHHUE HMCKomaeMmble Jtoju, ooutapmue 200 - 35 Thicsy JieT
HazaJ (KOHelL paHHero u cpeanuil nameonurt) B EBpone, Azun u Adpuxe. Hazpansl
M0 WMMEHM MecTa mMepBbIX Haxojnok (1856) -  monunel Heannepranb, Omu3
HMroccenbaopda (I'epmanust). Heanaepranbiibt

3aHMUMAJId MPOMEKYTOYHOE TMOJOKEHUE MEX]y apXaHTpOlmaMu U HCKOMAaeMbIMU
JIOJbMUA  COBPEMEHHOro ¢u3nueckoro Tuna. Jlis HeaHjepTanblia XapaKTEepHBI:
He6obIIoN pocT (okomo 160 cMm), kpynHbIi Mo3r (1o 1700 cM?) yepen ¢ pa3BUTBIM
HAJTTA3HUYHBIM BJIMKOM W TIOKAThIM JIOOM, HIKHSAS YENIOCTh 0€3 Moa00pO0YHOTO
BbICTyna. HeaHiepranbiibl

YKUJIU B TEIIepax, OXOTUIUCH, U3TOTABINBAIN

opyausi, TOOBIBAIU M UCTIOIB30BAJIA OTOHb.

Hoocdepa - cdepa B3auMoaeiicTBust mpu poabl U OOIIECTBa, B MPEAENIax KOTOPOH
pa3yMHasi UeJOBEYECKash JESATENbHOCTh CTAHOBUTCS TJABHBIM, OMNPEICISIONINM
(hakTOpOM 11€71eCO00Pa3HOTO PA3BUTHAL.

Hoocdepa Bxirovaer:

- Tponiocepy;

- TexHocepy;

- U3MEHEHHYIO YEeJIOBEKOM KMBYIO U HEKUBYIO MIPUPOLY;

- cortmocdepy.

[Tonsitue HOOC(EphI Kak «MbICTSAIICH» 0000uKky BBenu B Havane XX B. [1. Teitsp ne
[lapaen u 3. Jlepya.

Hopma peaknmu - 1npenen MoAU(UKAIIMOHHOM HW3MEHYMBOCTH MpPH3HAKA,
0OyCJOBIEHHBI TreHOTHNOM. OOBIYHO KauyeCTBEHHbIE NPU3HAKH HMEIOT Y3KHE
npeneabl U3MEHUMBOCTH, a KOJMYECTBEHHbIE NMPU3HAKH W3MEHSIIOTCS B HIMPOKHX
npenenax.
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Hyxk/enHOBbIe KHMCIOTBI - BBICOKOMOJIEKYJISIPHBIE OPraHUYECKHE COEIMHEHHS,
MOJIMHYKJICOTH/IbI, OMOJIOTUYECKH AaKTUBHBIE OHOTMOIUMEpHI, O0Opa30BaHHBIC
HYKJICOTHUIHBIMH OcTaTKamMH. HykienHOBBIE KHCIOTHI OBLTM OTKPHITHI B 1868 T.
mBernapckuM yuéneiMm M. @. MumepoMm B KIETOYHBIX sAnpax. HykinenHoBble
KHCJIOTBI: IPUCYTCTBYIOT B KileTKaxX BCEX KMUBBIX OPTaHU3MOB; BBIOJIHSIOT (YHKLIIUU
M0 XPAaHEHUIO U Niepe/iaye TeHeTUYeCKO NHPOPMALIMK; - YyYaCTBYIOT B MEXaHU3MaX
peanu3anuu reHeTH4ecKo MHGOpMAalMK B MPOLIECCE CHHTE3a KIETOYHBIX OEJIKOB.
Paznmuuator nBa Tuna HykienHoBbiX kucnoT: JIHK ne3oxkcupuOOHyKIEHHOBYIO
kuciory 1 PHK - puboHyknenHoByr0 KHCI0Ty. MOJEKyJIbl HyKJIEHHOBBIX KUCIOT -
JUIMHHBIE TIOJUMEPHBIE IENOYKH, IIOCTPOCHHBIE M3 MOHOMEPHBIX MOJEKYJI -
HYKJIEOTH/IOB.

Hyxkaeoruanl - ¢ocdopHbie 3pupbl HYKICO3HUIOB.
Hyxiteotn il COCTOAT U3:
- a30THCTOT0 OCHOBaHMS (IIypUHOBOT'O WJIA MUPUMUIUHOBOIO);
- yraeBoAa (pu0o3bl WM JAE30KCUPUOO03bl); - OJHOIO WIM HECKOJIBKHX OCTAaTKOB
dbochopHOI KUCIIOTHI.
HyxneoTuabl BXOAAT COCTAaBHOW YacThIO B HYKJICHMHOBBIE KHCIOTHI, KODEPMEHTHI U

Ap.
-0-

OOMeH BemecTB (MeTab0OMM3M) - TIOCIEOBATEIbHOE TOTPEOJICHHE, TTPEBPAILICHUE,
UCIIOJIb30BaHUE, HAKOIJICHUE U TIOTEPSI BEIIECTB U SHEPTHH B KUBBIX OpraHU3Max

B mporiecce xu3HU. OOMEH BEUIECTB IMO3BOJISIET OpPraHU3MaM CaMOCOXPaHSTHCH,
pacTu, pa3BUBAThCS U CAMOBOCHPOU3BOAUTHCS B YCIOBHSIX OKpYKalOIIEH cpeibl, a
TaKKe aJganTupoBaTbcsi B Hel. OOMEH BEUIECTB COCTOMT M3 HEMPEPHIBHO
MPOTEKAOIUX MPOLECCOB ACCUMWJISIIIUM M TUCCUMIUIALIMKA U BKIIOYaeT B ce0s
MPOLIECCHI KaK Ha YPOBHE KJIETKU (METa00JIU3M), TaK U HAa YPOBHE LIEJIOCTHOM 0COOMU.

OxucaurenbHoe pochopuiMpoBaHue - OCYIIECTBISIONIUNCS B KUBBIX KIJIETKAX
CUHTE3 MOJIEKYJI afeHo3uHTpUdochopHOit KHUCJIOTBI (ATOD) u3
aaeHo3unaudochopHoit (AAD) u dbochopHOit KUCIOT 32 CUET SHEPTUU OKHUCIICHUS
MOJIEKYJI OpraHUYECKHUX BEIIECTB (CyOCTpaToOB).

OnTorenes - WHIMBUIYaIbHOE pa3BUTHE OpPraHU3Ma, COBOKYITHOCTh
MOCJICIOBATENBHBIX  MOP(OJIIOTHUECKUX, (PU3UOJIOTHIECKUX U  OMOXUMHUYECKHX
npeoOpa3oBaHui, MPETEPIEBAEMbIX OPraHM3MOM OT MOMEHTa €ro 3apOXKIACHHS 0
KOHI@ XW3HU. OHTOreHe3 BKIIOYAET POCT, T. €. YBEIMYEHHE MACChl TENa, €ro
pasmepoB, nuddepenuupoBky. Tepmun «onToreHe3» BBenéH J. 'ekkenem (1866)
py GOpMYyJIMPOBAHUN UM OMOT€HETUYECKOTO 3aKOHA.

OnJionorBopenne - CIUSTHUE MY>KCKUX M JKEHCKHMX IIOJOBBIX KJIETOK
(ciepMaTo30uJ0B UM SIMIIEKJIIETOK), B peE3yJibTaTe KOTOPOro oOpa3yercs 3urora.
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OHHOHOTBOpeHI/Ie oOecreynBaeT nepeaady mOTOMKaM HACICACTBCHHBIX 3aJaTKOB KaK
MAaTCPUHCKOI'0, TaK 1 OTHOBCKOI'O OPraHu3MOB.

Opranusm - mo00e JKMBOE CYIIECTBO, pEalbHbIi HOCHUTENb JKWU3HH,
XapaKTEepU3YIOIINICA BCeMH €€ CBOMCTBaMM. KaxXablii OpraHu3M MOJBEPKEH
(hakTOpaM BOJIIOIIUU U SKOJIOTHUYECKHUM BO3JIEHCTBUSIM.

OpFaHOI/IlII)l - 00s13aTeIbHbIC NUTOINIA3MATUYCCKUC CTPYKTYpbl B KICTKax
OpraHnu3MoOB, BBIIIOJHATOIINC OHpCI[CJIéHHBIe (bYHKHI/II/I K opranongaM OTHOCAT
MUTOXOHAPHUH, allllapar FOJ’IBI[}KI/I, OHAOIIA3MAaTUYCCKYIO CCTb, LCHTPOCOMBI,
JIN30COMBEI, pI/I6OCOMLI, IUIACTHUABI PACTUTCIIBHBIX KICTOK U AP.

-11-

IMapa3uTu3sm - Qopma B3auMOOTHOIIECHUI MEXKIY OpraHu3MaMu

(pacTeHusAMH, KUBOTHBIMH, MUKPOOPTraHU3MaMu), OTHOCSIIIMMUCS K Pa3HbIM BUJAM,
U3 KOTOpBIX OJWH (Iapa3uT) HCIONb3YEeT APYroro (Xo3sMHa) B KauyeCTBE CpPENbl
OoOWTaHUsA M WCTOYHMKA MHILK, BO3Jlaras IpH 3TOM (YaCTUYHO WJIM IMOJHOCTHIO) Ha
X0351MHa 00A3aHHOCTH IO PETYJISIIIUU CBOMX OTHOILLIEHUM C BHELIHEN Cpesloi.

HapTeHoreHe3 - (bopMa ITOJIOBOI'O PAa3MHOKCHU, IIPH KOTOPOM JKCHCKHUC ITOJIOBBIC
KJICTKH PAa3BUBAIOTCA 0e3 OILIIOAOTBOPCHUA. OOBIUHO IIPpH MMapPTCHOI'CHE3C POKIAACTCA
IIOTOMCTBO OAHOI'O I10JIa - HJIM TOJBKO CaMKH,

HNJIN TOJIBKO CaMIIbI.

IlenTuabl - OpraHWYeCKHE BEIECTBA, COCTOSINHE W3 OCTATKOB aMHHOKHCIIOT,
COCIMHEHHBIX TENTUIHOW CBS3BIO. B JKMBBIX KJIETKaX MENTHABI CHHTE3UPYIOTCS U3
amuHoKwucnoT mubo sBasitoTcs mpoaykraMu oOMeHa OenkoB. MHOruMe mpupoHbIE
IMenTUabl  00J1agal0oT OHOJOIMYECKOM aKTHMBHOCTBIO. Pa3nuyaroT JUNENTHIBI,
TPUNENTUABI W T. M., a TaKXKe Noaunentuapl. K menTumaaM OTHOCATCS MHOTHE
PUPOIHBIC OMOJIOTHYECKH aKTHBHBIE BEIIECTBA: HEKOTOPBIC TOPMOHBI (MHCYJIHH,
aJIPCHOKOPTHKOTPOIIHBI ~ TOPMOH,  TJIFOKaroH,  Ba30NPECCHH,  OKCHUTOIIMH),
AHTUOMOTUKH (TPAMUUMINH, OULIMIIIIMH) U .

IIvHOUMTO3 - TMONIONICHUE KIETKOM H3 OKPYXKAKIIEH Cpeabl >XUIKOCTH C
colepkamuMucss B Hed BemectBamMu. OAWMH HW3  OCHOBHBIX ~MEXaHHU3MOB
IIPOHUKHOBEHUS B KIETKY BBICOKOMOJIEKYJIAPHBIX COCIUHEHUN: MaKpOMOJIEKYJ
0€JIKOB, TIIMKOMPOTEUI0B, TUMKUI0B. OTKPHIT aMepUKaHCKUM YuéHbIM Y. JIbtoncom B
1931 r.

IlurekaHTpONbl - NPEACTABUTENN TPYNIBI APEBHEHIINX JIOAEH - apXaHTPOIIOB.
BrniepBbie ckeneTHble OCTaTKH MUTEKAHTpoOIa (YeperHas Kpbllika, Oe1peHHas KOCTb,
3yObl) ObUTH HaieHsl Ha 0. SIBa B 1891 - 1893 n. romnanackum yuénbim J. J[ro0ya.
[TuTekaHTPONBl OTIMYAIUCH XOPOIIO PA3BUTHIM MPSIMOXO0KIECHUEM, UMEJIU KPYITHBIN

93



(B cpeqaeM 900 cMm 3 ) U CIOKHO MOCTPOEHHBIA MO3T. Uepen y HUX ObUT HU3KUIL C
YTJIOBATHIM 3aTHIIKOM M CUIIBHO

pa3BUTHIM HAaJ TJIA3HUYHBIM BaJMKOM, HIDKHSSI YelocTh 0e3 Moa00pOa0YHOTO
BBICTYyIIA. JIpEBHOCTh MUTEKAHTPONA ONPEAEIAIOT A0 1,2 MIIH JIeT.

IumeBasi cerb - BcE pa3zHOOOpa3ue MUILNEBHIX B3aMMOOTHOIICHUM MEXITY
OpraHM3MaMH B OMOTEOIEHO3€ WIIH B DKOCUCTEME.

I[InaHKTOH -  COBOKYIHOCTh OPTraHM3MOB, OOHUTAIOIIMX B TOJIIE BOJBI U
HECMOCOOHBIX AaKTUBHO COMNPOTHUBISATHCA MEPEeHOCYy TeueHusMu. K miaHKToHam
OTHOCSITCS. MUKPOCKOTIMYECKUE BOJOPOCIIH, MPOCTEHINNE, HEKOTOPBIE paKOOOpa3HbIE,
MOJUTIOCKM W Jp. MHOTHE OpraHu3Mbl IUIAHKTOHA O00JIalal0oT CHOCOOHOCTBIO K
cBeUYeHHI0. Pa3nnuaroT GUTOMIAaHKTOH M 300TJIAHKTOH.

IlnacTtuabl - OpraHouJbl KIETOK PACTEHUW, WMEIOIIHNE TJIAJIKYI0 HAPYXKHYIO
MeMOpaHy ¥ BHYTPEHHIOIO MeMmOpaHy, o00pa3yroilyto BbIpOCThl. llmacTumsl
MO/IPA3JIENAIOTCS Ha JIEHKOIIACThI, XPOMOIUIACTHI M XJIOPOIUIACTHI.

ILlioTHOCTE  MOMYJIALUH - YuCclIO 0co0ell  (PKUBOTHBIX, PAaCTEHHI,
MUKpPOOPraHU3MOB) B pacuére Ha eIUHUIly 00bEMa (BOJbI, BO3/IyXa WM MOYBbBI) WU
MOBEPXHOCTH (TIOYBBI MJIM JTHA BOJOEMA).

Homnuionaus - HACIEICTBEHHOE U3MEHEHUE, CBA3aHHOE C KPAaTHBIM YBEJINYCHUEM
OCHOBHOIO YHMCJa XPOMOCOM B KIETKax opranusma. llonurmuionauss mupoko
pacnpocTpaHeHa y pacteHuid. OOBIYHO y MOJUIUIOUIHBIX PAaCTEeHUM OoJiee KpyIHBIC
pa3sMepbl, MOBBIIIEHHOE COAEPKAHUE PsAJa BELIECTB, Jy4llas YCTOWYHUBOCTh K
HEOIaronpuATHBIM YCIOBUSIM BHEILIHEHW CpeJIbl U T. .

IlosioBOe pa3MHOKeHHEe -  pa3IUYHBIC BHJIBI PAa3MHOXKCHHS JKUBOTHBIX H
PaCTUTEIBHBIX OPTaHU3MOB, TIPU KOTOPBIX HOBBIH OPTraHW3M Pa3BHBACTCS OOBIYHO U3
3UTOTHL. 3UT0Ta 00pa3yeTCs B Pe3yJIbTaTe OIUIOOTBOPEHUS, T. €. CIUSHUS KEHCKUX U
MY>KCKHX TIOJIOBBIX KJIETOK - TaMeT. 3Wurora coderaeT HacJIeJICTBCHHBIC NMPU3HAKU
000uX poauTeNeH.

Iomyasiuust - COBOKYIIHOCTb OCOO€H OJHOTrO BHJAA, B TE€UEHHE JIUTEIBHOIO
IPOMEKYTKa  BPEMEHM  3aHMMAIOLas  ONpPENENEHHOE  IPOCTPAHCTBO U
BOCIIPOU3BO/ISIIAS ce0si B TE€YEHHE OOJIBIIOTO uMcia MokojeHud. Ocobu omHou
HOMYJISIIMA UMEIOT OOJIBIIYI0 BEPOSITHOCTh CKPEIIMBATHCS APYT C JIPYTOM, YeM C
0COOSMH IPYTUX MOMYISIUNA. ITO CBSI3aHO C TEM, YTO JaHHAs COBOKYITHOCTb 0coOei
OTJEeJeHa OT JOPYTMX TaKUX K€ COBOKYIHOCTEM 0C00€il pa3inyHbIMU OapbepamMu
(reorpacduueckrumu, OMOJOTMYECKUMH M Ap.). B mpenenax momynsiiuu OpoOTEKaroT
MPOLIECCH] MUKPOIBOJIIOLIUH.
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Ilopona KMBOTHBIX - COBOKYMHOCTbH CEIbCKOXO3AWCTBEHHBIX >KMBOTHBIX OJHOTO
BU/JIa, UCKYCCTBEHHO CO3J[aHHAsI YEJIOBEKOM U XapaKTepU3YIOLIasCs:

- OTpeeIEHHBIMH HACJIEICTBEHHBIMH OCOOEHHOCTSMU;

- HACJIEJICTBEHHO 3aKPETIEHHON IPOAYKTUBHOCTBIO;

- BKCTEPHEPOM.

IIpyHIUI KOMILIEMEHTAPHOCTH - B3aMMHOE COOTBETCTBHE, OOECIICUMBAIOIIICE
CBSI3b JIOTIOTHSIONIMX JAPYT JApyra CTPYKTYp (MaKpOMOJIEKYJ, MOJIEKYJ, PaJAUKAIOB) U
OMpENENIEMOE HUX XUMHUYECKUMH CBOMCTBaMU. KOMIIIEMEHTapHOCTh LETEn
HYKJIEMHOBBIX KHCJIOT OCHOBAaHAa Ha B3aMMOJECHCTBUU BXOASIIMX B HX COCTaB
a30TUCTBIX OCHOBAaHMM. TOJIBKO TMPHU PaCMONOKEHUU ajieHWHa (A) B OJHOW Ienu
npotuB TuMmuHa (T) (wm ypauuna (Y)) B Ipyroi, u ryaHuHa (r) - TpPOTHB LUTO3UHA
(L), B 3TUX 1eOsAX MEXAY OCHOBAHUSIMA BO3HUKAIOT BOJIOPOIHBIE CBSI3H.

IIpupoanbie pecypcbl - €CTECTBEHHBIE PECYpChl, 4acTh BCEH COBOKYMHOCTHU
MPUPOIHBIX YCJIOBHM CYIIECTBOBAHMS YEIOBEUECTBA W BAXKHEHUIINE KOMITOHCHTHI
OKPYXKaIOIIel ero eCTeCTBEHHON CPeJIbl, MCIIOJb3yEeMbIE B IIPOIIECCe OOIIECTBEHHOTO
MPOM3BOJACTBA IS IICJICH  yAOBIETBOPCHHS MaTePUABHBIX W  KyJIbTYPHBIX
noTpeObHOCTEM 00IIecTBAa.

IIpoayuenTsl - aBTOTPOGHBIC OPTaHU3MBbI, TPOU3BOIAIINE OPraHUYECKHUE BEIIECTBA
W3 HEOPraHWYECKUX COCTABIAIOMMX. [IpOMyLIEHTHI CiTyKaT MEPBBIM 3BEHOM MUIIEBOM
LETX U YKOJIOTUYECKON ITUPaMHUIBbI.

IIpoucxoxaenne KU3HU - BO3HUKHOBEHHE (OPM MPEIHKU3ZHU U KU3ZHU B
reosioruueckoi ucropuu 3emin. B Hacrosimiee Bpems HanOosiee MprU3HAHA TUIIOTE3a
npoucxoxaenud xku3Hu A. U. Omapuna - JDK. b. Xongeiina.

IIpoucxoskaeHue 4Yejo0oBeKa - IPOLECC BBIICICHHUS W3 XUBOTHOI'O LAPCTBA
COLMAIBHO - OMOJOrMYECKOI0 CyIIECTBA CO CI0KHOM COLMAIBHO - SKOHOMHYECKOM
OpraHu3anyen U TPy I10BOU AEATEIBHOCTHIO.

IIpokapuoThl - JpeBHEIINE OpraHU3Mbl, HE 00JaJa0NIUe TUITUYHBIM KIETOYHBIM
AIpOM M XPOMOCOMHBIM anmapartoM. HacnmenctBenHnas uHdopMainus nepenaércs u
peanuzyetcs yepe3 JJHK. [IpokapuoTsl pazmMHOkatoTCs neeHneM 0e3 BBIPaKEHHOTO
nmoJioBoro mporecca. K mpokapuotaM OTHOCATCA OakTepuu, CHUHE - 3eJIEHBIC
BOJIOPOCJIH, PUKKETCUHM, MUKOILJIA3MBI U JP.

IIpodgaza - mnepBas daza nenenus kIeTku U e€ sapa. B mpodase ceruaras
CTPYKTypa XpOMAaTHHA SApa TOCTENEHHO IIEPECTPaMBAETCS B  OTHAEIbHBIC
xpomocoMbl. IIpum 3TOM BoO3Hukaer cnupanuszaums JHK, marepman sgpsimka
NEPEXOAUT B XPOMOCOMBI, a A/iepHasi 000J104YKa

MCYE3ACT.
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-P-
PazButHe - HeoOpaTHMOE HAMpPaBICHHOE 3aKOHOMEPHOE HM3MEHCHHE OOBEKTOB, B
pe3ysibTaTe KOTOPOTro BO3HUKAET MX HOBOE KAUYECTBEHHOE COCTOSTHHE.

PacusmM - COBOKYNHOCTb YYE€HUH, B OCHOBE KOTOPBIX JIEKAT IOJOXKEHUSA O
(GbuU3MYECKON U MCUXUYECKON HEPaBHOIIEHHOCTH YEIOBEYECKUX pac U O peularouiemM
BJIUSIHUM PACOBBIX pa3/IMYUK Ha UCTOPHUIO M KyJbTypy oOmiectBa. OcyiiecTBiieHHe
PAaCHUCTCKHX TE€OPUI Ha MPAKTUKE HAXOJIUT CBOE BBIPAKEHUE B MOJUTHUKE PAcOBOM
JUCKPUMUHALINH.

Pacuienienne MpU3HAKOB - TIOSBJICHUE B MOTOMCTBE ruOpuaa (reTepPO3UTOTHI)
0co0eil (KJIeTOK) pa3TuYHOro TeHOTHIA B KaK CIEACTBUE PA3IMYHOTO (DeHOTHUTIA.

PenyueHTsl - reTepoTpo(dHBIE OpPTaHW3MBI, TPEBpPAMAIOIMIAE B  XOJE
JKU3BHEACATEIbHOCTH OPraHUYECKUE OCTAaTKM B HEOPraHWYECKUE  BEILIECTBA.
TunuuHbIMU ~ peAyleHTaMU SBISIIOTCS OakTepuu W TpuObl. PemyneHTb -
3aKJIFOUUTEIIBHOE 3BEHO B MUIIEBOM LIEMHA B AKOJIOTUYECKON ITUPAMUJIE.

PeuneccuBHbIN NpUM3HAK - [PU3HAK, KOTOPBIM IEepeAacTcs IO HACIEACTBY, HO
IIOAABJIACTCA, HE IPOSBIAACH Y TIE€TEPO3UTOTHBIX II0TOMKOB, IIOJIYYEHHBIX IIPU
CKpELIMBAHUM.

Pubo3a - moHOCaxapu/i, MIPUCYTCTBYIOIIMI BO BCEX KUBBIX KJIETKaX B cOcTaBe PHK.

Pubonykiennosoie kucaorosl (PHK) - TUIl HYKJIECUHOBBIX KHUCJIOT;
BBICOKOMOJIEKYJISIPHBIE OPIAaHMYECKUE COETMHEHMS], 00pa30BaHHbIE HYKJICOTHUAAMHU, B
KOTOpbIE BXOJAT: aJICHUH, T'yaHUH, IUTO3UH, ypauuia U caxap pubo3a. B kierkax
BceXx KuBbIX opramu3MoB PHK ywactByror B peanusanum reHETUYECKOU
unpopmaruu. Hexoropeie PHK o6namator aktuBHOCTBIO (epmenTtoB. PHK -
JMHENHBIE MOIUHYKICOTUIbl C JUIMHOW LEMHA OT HECKOJIBKUX JIECATKOB /10 JECSTKOB
ThICSIY HYKJIEOTUI0B (MoJiekyssipHas macca oT 10 - 20 x 103 g0 5 - 6 x 106), npuuém
KaXJasi WHIMBHUIYyajbHas pPHUOOHYKJIEHMHOBAas KHUCJIOTAa MMEET ONpPEeIEHHYIO
HOCJIEA0BATENbHOCTh HYKJI€OTH10B. B oprannsme PHK naxonsarcs rmaBHbIM 00pazom
B BU/JIE KOMILJIEKCOB C OeIKaMu - pHUOOHYKJIEONPOTEU10B. Paznuuaror Tpu OCHOBHBIX
Buaa PHK:

1) pubocomusie (p - PHK);

2) tpancnoprtHsbie (T - PHK);

3) matpuussle, i nHpopmanuonHsie (M - PHK, nin u - PHK).

Pu6ocomunie PHK (p - PHK) BxoasT B coctaB pub0OCOM M y4acCTBYIOT B CHHTE3€
oenkoBbix moisiekyn. Tpancnoptaeie PHK (T - PHK) nepenHocsaT aMHUHOKUCIOTHI K
pubocomMaM - IYyHKTaM MOCTPOEHMs OETKOBBIX Makpomoiekyl. MHpopMannoHHbIe
PHK (u - PHK) cayxar wmatpumamu ans  cuHTe3a O€JIKOB, HECyT B
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IIOCJIEOBATENBHOCTH TPUILJIETOB CBOMX HYKJIEOTHUJOB 3alMCh IEPBUYHON CTPYKTYPBI
OEJIKOBBIX MOJIEKYI.

Pubocoma -  BHyTpukierouyHas dactuma, coctosimas u3 PHK u Oenkos,
ocylecTBisitomas Ouocunre3 Oenka. PubocoMbl oOHapy» eHbl B KJIETKax Bcex 0e3
VCKJIFOUEHHUS >KMBBIX OPraHW3MOB: OaKkTepui, pacTeHUIl M KMBOTHBIX. OJIHA KJIETKa
COJIEP>KUT THICSYM WM IECATKH Thicsy pubocoM. Kaxmas pubocoMa cOCTOUT U3 ABYX
CyObeTMHUI] OOJIBIITON U MaJIOM.

PHK - nonumepasa ¢pepMeHT, OCyIIECTBISIONINI TPAHCKPUIILIUIO JTHK.

PoxkmaemocTh - cCpelHee YMCIIO NMOTOMKOB, NMPUXOASAIINXCS HA OJHY COTHIO WIIH
THICSAYY Pa3MHOXAIOIIMXCS 0CO0eH, 3a roj] WUIM HHYIO €IUHUIY BpEMCHH.

Poct - yBenmuueHwe Macchl UHIAUMBHAyyMa (0cOOHM), MPOUCXOASIIEE 3a CUET
YBEJIMYCHHSI YHCTa KJIETOK, MAacChl KIETOK W HEKJIETOYHBIX o0pa3oBaHuii. Poct
KMBOM CHCTEMBl IPOHUCXOAMT B peE3ylbTare MpeodiagaHus aHabonu3zMa Hajl
KaTaboau3MOM. Y IJKMBOTHBIX B TMPOLECCE HWHIWBUAYAILHOTO Pa3BUTHUS, WIH
OHTOTEHE3a, POCT TECHO CBsI3aH C KAYECTBEHHBIMM HM3MEHEHUSIMU -

UG pepeHInpOBKOM.

PynnMeHTapHble OpPraHbl, pyAMMEeHTbI - OpraHbl, yTPaTUBIINE CBOE OCHOBHOE
3HAYEHHUE B IPOIECCE MCTOPUYECKOTO Pa3BUTHUS OpraHu3Ma. 3aKiaJIbIBalOTCS BO
BpEMSI 3apOJIbIILICEBOTO PA3BUTHSL, HO TOJHOCTBIO HE pa3BUBAIOTCA. PyIuMeHTbI
COXPaHSAIOTCSA B T€UEHUE BCEH XM3HU 0coOu DyHKITUSA, KOTOPYIO HECIIH PYJAUMEHTHI,
Oyayuyd HOPMaJbHO Pa3BUTBIMM Yy TPEAKOB JaHHBIX OPraHU3MOB, CHJIBHO
ociiabnsieTcss uiu yTpauuBaercs. llpumepbl pyIUMEHTOB Yy >KMBOTHBIX: Masas
OepiioBasi KOCTh y NTHIl, IJIa3a Y HEKOTOPBIX NEHIEPHBIX U POIOIIUX >KUBOTHBIX
(mpoTeid, Ciemsblil, KPOT), OCTATKH BOJIOCSHOTO IOKPOBA W Ta30BbIX KOCTEH Y
HEKOTOPBIX KUTOOOpa3HbIX. Y 4YEJIIOBEKa K PYJUMEHTaM OTHOCSTCS XBOCTOBBIC
MO3BOHKH, BOJIOCSIHOM TIIOKPOB TYJIOBMINA, YIIHBIC MBI, YepBEOOpa3HBI
OTPOCTOK CIICTION KHUIIKH (aIeHIUKC) U Jp.

-C-

Camoperyasimusi -  CBOMCTBO OMOJOTHYECKHMX CHUCTEM YyCTaHABIMBATh U
MOJIJICP)KUBATh HA OMPENEeNEHHOM, OTHOCUTEIILHO TTOCTOSSHHOM YPOBHE T€ WJIM UHBIE
(bU3HOTOTUYECKUE UITU APYTHE OMOJIOTHYECKUE TTOKA3aTEeIH.

Canpodarm -  KMBOTHBIE, NUTAKOIIKMECSd TPyNaMH JPYTHMX KUBOTHBIX. I3
MJIEKONUTAIOLIMX MUTAIOTCS MaJalblo IJIaBHBIM 00pa30M T'MEHbl, U3 MTULl - TPUQBI,
BOPOHBI, U3 HACEKOMBIX - JKYKHM MEPTBOEABI M KOXKEEIbl, JIMYNHKU NAJAIbHBIX U
MaCHBIX MY X, U3 BOJHBIX KMBOTHBIX - B OCHOBHOM HEKOTOpPBIC pakooOpa3HbIe
(0cOOEHHO MOHHBIE OOKOIIaBbl, peYHble paku). YacTuuHbiMH canpodaramu
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ABJISIFOTCS MHOTME XUIIIHUKYU U BCESIHBIC )KUBOTHBIC. Y HUUTOXasl THUIOIIUE OCTATKH,
canpodary BBITIOTHSIIOT POJIb CAHUTAPOB.

Cesekniusi - 1) Hayka 0 METOJAaX CO3/JaHUSI COPTOB U THOPHUIOB PACTCHUH, MTOPOJT
JKUBOTHBIX; 2) OTpacib CEIbCKOXO3SIICTBEHHOTO MPOU3BOJICTBA, 3aHUMAIOIIASICS
BBIBEJICHEM COPTOB U TUOPUIOB CEJIILCKOXO3SUCTBEHHBIX KYJBTYp, TMOPOJ]
KUBOTHBIX. OCHOBHBIE METO/Ibl, IPUMEHSEMBIC B CEJIEKIIUU: OTOOP, THOPUAU3ALIUS C
UCIOJIb30BAaHUEM T'€TepO3KUCca, MOJIUIJIONINUS U MyTareHes.

Cum0uo03 - cocymiecTBoBaHHuE 0COO€H NIBYX BHJIOB, NMPU KOTOPOM 00a mapTHEpa
BCTYHAIOT BHEINOCPEACTBEHHOE B3aMMOJICMCTBUE C BHEIIHEN CPEIOM; PpEryJsalus
OTHOIICHWH C TOCIEIHECH OCYIISCTBIACTCS OONMMH YCHUJIMSIMH, COBMECTHOMU
JEATeIIbHOCThIO 00OMX OPTaHU3MOB.

CuHaHTpONbI - TIPEACTABUTENN JIPEBHEHIINX HMCKOMAEMBIX JIOACH, CKEJIETHBIE
OCTAaTKM KOTOpBIX ObulM BrepBble oOHapykeHbl B Kurtae B 1927 r. CuHaHTpoOIbI
obnananu 6osiee KpynHbIM uepernoM (B cpenneM 1040 cm 3) u Gosiee BEICOKUMHU JIOOM
U CBOJIOM uepena, 4YeM MUTEKaHTPoIlbl. CKOIUIEHHE 30Jbl U yTJIEeH, 000X KEHHbBIE
KOCTH >KMBOTHBIX (TMTAaHTCKUW OJIEHb U Jp.) CBUJETEIBCTBYIOT 00 YMEHUU 3THX
JI0JIeH TI0JIb30BaThCSI OTHEM.

Bpewms cymiecTBoBaHUS CHHAHTPOIIOB - 0K0JI0 400 ThICSAY JIET TOMY Ha3az.

Cunrernyeckasi TEOpHUSA IBOJIOIHNHA - COBPCMCHHOC O6T>€III/IH€HI/I€ JdapBHHHU3MaA C
HOBEUIIINMHU JaHHBIMH O IIOIIYJIIOHMOHHOM BBaHMOHeﬁCTBHH OpraHusMoB H 00
ATOMApPHO - MOJICKYJIAPHBIX MCXaHN3MaX HACJICACTBCHHOCTH U U3MCHYHNBOCTH.

CkopocTs  3BOJIIOLMH - ObicTpoTa (opMOOOpa3OBaHMs W BBHIMHUpPAHUSA
CUCTEMATHUYECKUX TPYIIN, H3MEHEHUs CTPYKTYpbl TE€HOB U OEJIKOB, CTPOEHUS
OpraHoB, BEAYIIMX K BO3HMKHOBEHUIO HOBBIX BHJOB W uX rpynn. CKOpOCTb
ABOJIIONMM 3aBUCHUT OT CKOPOCTH HU3MEHEHUS CpeAbl KU3HHU, OBICTPOTHI CMEHBI
MOKOJIEHUH, TEHETUYECKUX BO3MOXHOCTEW OpraHu3sMoB U T. A. B cpegHem B
ABOJIIOIIMOHHBIX JIMHUAX PACTCHHM, OECIIO3BOHOYHBIX M TO3BOHOYHBIX >KHMBOTHBIX
CKOPOCTh 3BOJIFOIIMA BO3pPACTAET C BBICOTOM OPraHU3alMH, A MPOJOJDKUTEIBHOCTD
CyLIECTBOBAHMS BU/IA MA1ACT.

CkpemmmBaHue - rHOpHAM3ALNs, ClIapUBaHUE OCOOEH, pa3IMYaOUINXCS CBOMMU
npusHakamMu. OJIMH U3 METO/I0B CEJIEKIUN pacTeHUI U )KUBOTHBIX. [Ipumensiercs nmus
NOJTyueHusl THOPUAOB U moMecel (METHCOB), IPEACTABIISIIOIINX UCXOAHBIA MaTepHa
uis oTOopa U mMoAdOpa MO XO3AWCTBEHHO - TMOJIE3HBIM IMPHU3HAKaM, W BBIBEICHUS
HOBBIX ITOPOJ (COPTOB).

Coprt pacTennii - COBOKYIHOCTh PAacTEHUM, CO3/aHHAsI B Pe3yjbTaTe CEJEKIUU U
oOnaaroras onpeIeIEHHBIMH, nepeaaruMHucs 1o HaCJIEJICTBY
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MOP(OTOTUYECKUMH,  (PU3HOIOTHIECKUMHU, XO3SHUCTBEHHBIMU  TPU3HAKAM U
CBOMCTBaMU; HU3IIAS KIacCU(UKAIMOHHAS SIMHUIIA JUTSI KYJIbTYPHBIX PaCTCHUM.

Cnepmarorene3 - o0pa3oBaHUE MY>KCKUX MOJIOBBIX KJIETOK (CIEPMATO30UI0B):
- Y HU3IIUX PACTEHUHN - BAHTEPUAMSIX;

- Y BBICIIMX PACTEHHM - B MbUIbLIEBON TPYOKE;

- Y )KUBOTHBIX - B CEMEHHHKE.

Cnepmaro3ona - MyKCKas IOJOBas KIETKAa YEJIOBEKA, JKMBOTHBIX M MHOTHX
pacTEeHUM.

CnepMaro3oui  COACPKUT TalIOWAHBIA Habop xpomocoMm. CrnepmaTo3oun
OOJIBIIMHCTBA OPTaHU3MOB UMEET TOJIOBKY, IMEHKY U XBOCTUK (3KTYTHK), C TIOMOIIIBIO
KOTOporo oH mnepensuraercs. CrnepMaro30ujibl UMEIOT XapaKTepPHOE CTPOCHUE Y
KaXXJ0T0 BUJa OPraHU3MOB.

Cnepmuu - MY>XCKHE MOJOBBIE KJIETKH (TaMeThl) BHICUIMX PACTEHHI, HE UMEIOLIUE
OpPraHOB JIBUKCHMUSI.

CTeHOOMOHTBI -  OpraHu3Mbl, CIOCOOHBIE CYIIECTBOBAaTh JIMIbL B CTPOrO
ONPENENEHHBIX YCIOBUAX OKPYKAIOIIEN CPEABI U HE MIEPEHOCSIINE X U3MEHEHU .

Crpartocdepa - cioit armocdepsl, nexamuid Hajx Tponocdepoit. Crparocdepa
XapaKTepU3yeTcs:

- BO3pacTaHUEM TEMIIEPATYPHI C BBICOTOM;

- MaJIOil TypOyJI€HTHOCTHIO;

- HUYTOXXHO MaJIbIM COJIEPKAHUEM BOJSHOTO Mapa;

- MIOBBILIEHHBIM, I10 CPABHEHUIO C HHMKE - U BBILIEJICKALIUMU CIOSIMH, COJAEPKAHUEM
030Ha.

B crparochepe nHabOmonaroTcss mnepiaamMyTpoBble 00Jaka, TUIMYHBI OOJbIINE
ckopocTH Betpa (10 80 - 100 m/c).

Cykumeccusi - 1ocienoBaTellbHas CMEHa OJHMX (UTOLEHO30B (OMOLIEHO30B,
OMOreoeHO030B) JPYTMMH Ha ONPEEIEHHOM y4yacTKe cpefibl. PaznuyaroT nepBudHbIe
CyKlleccud (Ha MEepBUYHOCBOOOAHBIX OT MOYBBI IPYHTaX) U BTOPUUYHBIE (Ha MeCTax
pa3pyllIeHHBIX COOOILIECTB, TIJ€ TMO4YBA U HEKOTOPblE JKMBBIE OpPraHU3MBI
coxpaHWINCh). IIpumepsl CyKneccuii: MOCTENEHHOE 3apacTaHUE ChITYYUX IECKOB,
KAMEHHUCTBIX POCCHINEH, OTMeNel (IepBUYHAs); 3aCEICHUE PACTUTEIbHBIMU U
KUBOTHBIMM OpraHW3MaMu 3a0pOLIEHHBIX CEIbCKOXO3SIICTBEHHBIX 3E€MENb -
3ajiexxeid, BRIpyOOK U Jip. (BTOpUYHas!).

CueruieHne reHOB - COBMECTHas Iepejaya JByX WM 0ojiee T€HOB OT POJUTEIICH
notomMkaMm. OOBSCHSIETCS TE€M, YTO ITH TEHBbI JieKaT B OJHOM XpoMocome, T. €.
MPUHAJICKAT OJHOM TpyINNe CUCIUICHUWS W IMO3TOMY HE MOTYT CIy4alHO
NnepeKoOMOMHUPOBATLCA B MeHo03e, Kak 3TO ObIBaeT MpPH HACIEIOBAHUM TEHOB,
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JeXamux B pa3HbIX XxpoMocomax. CrersieHue reHoB ObuIo OTKphITO B 1906 T.
AHTJIMHACKUMU TeHeTUKaMu Y. batconom u P. [lenneTom.

-T-

Tenodaza - 3akmroudrtenbHas craaus MuTo3a. B Tenodaze 3akaHuMBaeTCA
JIBMKEHHE XPOMOCOM; MUTOTHUYECKHUH anmapaT pa3pyllaeTcs; BOBHUKAIOT SAPBIIIKY;
BOKPYTI KaXJO0M M3 JIOYEPHHX TPYNI  XPOMOCOM, PAcCIOJIOKEHHBIX  Ha
MPOTUBOIOJIOKHBIX TOJF0CaX KIETKU, oOpaszyercs saepHas o000jouka; Hapsay ¢
PEKOHCTPYKIIMEW JOYEpHUX SACpP MPOUCXOAUT pa3jAciieHUE Tela KIETKU U
oOpasytotes nBe kieTku. [IpogomxutenbHocTs Tenodasst ot 1,5 10 400 muH.

TuMHH - NHPUMHUAMHOBOE OCHOBAHHE, OJJHA U3 YETHIPEX OYKB reHETHUECKOTO KOJa
(T). TumuH comepkuUTCS BO BCeX XUBBIX oprann3max B coctaBe [JHK. B HeGonbmmx
KoinuecTBax Berpevaercs B TpancnoptHoid PHK (T - PHK).

Tpanckpunuusi -  Ouocunre3 PHK na wmarpune JHK, B xome kotoporo
nocieaoBaTebHOCT,  HykieotunoB JIHK mnepenucehiBaeTcs B HYKJICOTUIHYIO
nocnenoBarenbHOCcTh PH K. OcyiiecTBiseTcs: B KIIeTKax OpraHu3ma.

Tpancassuust - mnporecc OMOCHMHTE3a TMOJIUIENTUIHBIX IIenell OCKOB B KUBBIX
KJIETKaX. 3aKJII0YaeTCsl B CYMThIBAHUY T'E€HETHUECKON UH(pOpMAIUH, MPEICTABICHHOM
B BHJIE TTOCJIE0BATEILHOCTH HYKJICOTUIOB B MoJIeKyiax uHpopmammonasix PHK (u

- PHK), npuuém HykieoTuanas mnocienoBatenbHocth u - PHK onpenensier
MOCJICIOBATEIbHOCTh AMUHOKHUCIOT B CHHTE3WpyeMbIX Oenkax. Tpancnsius
OCYILECTBIISICTCS puOOCOMaMHM, C KOTOpbIMH CBsi3biBatoTcs ¥ - PHK m

aKTUBUPOBAHHBIE AMHUHOKHUCIOTHBIE Npon3BoAHbIe TpaHncnopTHbIX PHK (T - PHK).

Tpunuer - koMOuHanUs U3 TPEX MOCIEAOBATENBHO PACIIONOKEHHBIX HYKIEOTHIOB
B MOJIEKYJIE HyKJIEHHOBOW KUCJIOTBI.

Tponochepa - HWKHUNA, OCHOBHOUW cioil atMocdepsl A0 BbICOTHI 8 - 10 kM B
noysipHbiX, 10 - 12 kM B ymepeHHbIX U 16 - 18 KM B TpPONHMYECKHMX HIMPOTAX.
Tpomnocdepa cnoit Haubosiee MOABEPKEHHBIN BO3JIEHCTBUIO 36MHOM MOBEpPXHOCTU. B
Tponochepe cocpenoroueHo Oosnee 80 % Bceld Macchl aTMOC(EPHOro BO3/ayXa,
CWJIBHO Pa3BUThl TypOYJEHTHOCTh M KOHBEKIIMs, COCpPEJOTOUYEHa IMpeolIiaiarolas
4acTh BOJSHOIO Mapa, BO3HUKAIOT 00jaka, (OpMHUPYIOTCS BO3AYILIHbIE MAacChl U
atMoc(epHble (POHTHI, Pa3BUBAIOTCS LIUKJIOHBI M aHTULIMKIIOHBI U APYTHE MPOLECCHI,
ONPEIEIAIONINE TOTOLY U KIUMAT.

-y-

YraeBoabl - OOmMpHas rpynmna OPraHUYECKUX COCIUHEHUH, COCTOSIIIUX U3
yIJIepo/ia, KUCIOpOJa M BOAOPOJa. BXOISAT B cOCTaB BCEX KUBBIX OPraHU3MOB.
YrineBoasl:
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- SABJSIIOTCS CYLIECTBEHHOM 4YacCThbIO IMIIEBOIO pAalMOHA YEJIOBEKa M MHOIUX

JKABOTHBIX;

- MIOABEPrasACch OKUCINUTEIbHBIM MPEBPALICHUSAM, 00ECIIEYMBAIOT BCE KUBBIE KIETKU
DHEPIUEN;

- COIeprKaTCs B KIIETOYHBIX 000JIOUKAX U JIPYTUX CTPYKTYpax;

- YYaCTBYIOT B 3aILIMTHBIX PEAKIUAX OPraHU3Ma;

- HCTIOJIB3YIOTCSI B MEIULIUHE.
VYIi1eBoIbI OAPA3AEIIAOTCS HA MOHOCAXapU/Ibl, OJIMIOCaxXapy bl U MOJUCAXAPUIBI.

Ypauua - nOUPUMHIMHOBOE OCHOBAHUE, OJIHA M3 UYETHIPEX OYyKB T'€HETUYECKOIO
kona (Y). Brnepsoie o6HapyxeH B 1900 T. B mMpoayKTax pacHICTUICHUs JPOAKIKEBBIX
HYKJIEMHOBBIXKUCIOT. [IpUCYyTCTBYE€TBO BCEX JKHMBBIX KIJETKaxX, BXOAS B COCTaB
MHOTHX HYKJICOTHUIOB U pUOOHYKJICHHOBBIX KUCIIOT.

YpoBHU oOpraHu3aluM KMBOW MaTepuM - pas3/elicHUE KU3HU Ha 3eMjie Ha
OIIpeNENEHHBIE CUCTEMATHYECKUE TPYIIIBL, & TAKXKE COOOLIECTBA PA3HOM CIOKHOCTH.
B  Hacrosimiee BpemMsi  OOBIYHO  pa3iuyarOT  MOJEKYJSPHBIA,  KJIETOYHBIMH,
OpPraHU3MEHHbIN, MOMYJISIUOHHO - BUAOBOW, OMOre€OLICHOTUYECKU U OMOC(epHbIN
YPOBHU OpraHu3aliy >KMBOM MaTepUu.

-P-
darouuTo3 - MPOIECC AKTUBHOIO 3aXBaThIBAHMS M IIOTJIOIICHHS >KHBBIX U
HC)XKXHMBBIX 4YaCTHUL OIJHOKJICTOYHBIMH OpraHU3MaMHU HJIH OCO6I>IMI/I KIICTKaMH

(aromuraMu) MHOTOKJIETOYHBIX JKUBOTHBIX OPTraHM3MOB. SIBIICHHE OBLIO OTKPBITO
. . MeunukoBbsIiM B 1882 T.

@axkTopsl JIBOMIOUMHM -  JIBHXKYINAs CHJIA, BBI3BIBAIOIIAS M 3aKpEIUIAIOLIas
M3MEHEHHSI B MOIYJSIMAX KaK AJEMEHTAPHBIX €JUHULAX JBOJIONMU. BaxxHenmummu
(bakTopamu 3BOJIIOIMH SIBJISIOTCA: MyTallMOHHBIN MPOIIECC U €CTECTBEHHBINA OTOOP.

@eHOTHNI - COBOKYITHOCTh BCEX BHYTPCHHUX M BHEIIHHMX IPU3HAKOB M CBOMCTB
ocobu, chopMupoBaBImIMXcs Ha 0a3e TeHOTHNA B Tpollecce €€ WHIAUBUIYATHLHOTO
pa3BUTHS (OHTOTCHERA).

@epMeHTBI - OHOJOTMYECKHE KaTaIU3aTOPhI; IO XUMHUUYECKOW MpUpojie - OeIoK
wim PHK. ®epmentsl 00s3aTelbHO TPHCYTCTBYIOT BO BCEX KIETKAX JKHUBOTO
OpraHmusMa.

Yckopsisi OnoxuMudecKkue peakiuu, GepMEHThI HAMPaBJISIOT U PETYIUPYIOT OOMEH
BEILECTB.

dujiorenes - HCTOPHUYCCKOC PA3BHUTHC OPraHHU3MOB; 3BOJIIOIHA OPraHHUYCCKOIO
MUpa, pa3iiMdYHbIX CUCTEMATUYCCKUX I'PYIII, OTACIBHBIX OPraHOB 1 UX CHUCTCM.
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@DUTOMJIAHKTOH - COBOKYITHOCTh MHUKPOCKONHMYECKMX PACTCHUN, OOMTAIONIUX B
TOJIIIE MOPCKHUX M TIPECHBIX BOJ M TMEPEABUTAIONIMXCS I10JI BIWSHAEM BOIHBIX
TEUECHUI.

doTonepuoAU3M - PEAKIMSA OPTAaHU3MOB HAa CMEHY JIHA U HOYM, NPOSBIIAIONIASACS B
KOJICOAHUSX MHTEHCUBHOCTH (PU3HOJOTMYECKUX TMporieccoB. B Haumbombiieir mepe
dboToneprnoan3M CBOMCTBEH 3€JIEHBIM PACTEHUSAM, (POTOCUH T€3 Yy KOTOPBIX HUIET HA
ceery. Tepmun «dotonepuoausm) BBeau B 1920 r. AmepukaHckue ydéHbie Y.
I'apuep u I'. Annapa.

doTocuHTE3 - NpEBpALICHUE 3€IEHBIMU  PACTEHUSAMU U HEKOTOPBIMU
MUKPOOpraHu3MamMu JTyducTo 3Heprur ConHIA B DHEPrUI0 XUMHUYECKUX CBS3el
OpraHUYECKUX

BeiiecTB. MOTOCUHTE3 MPOUCXOJUT C YyYaCTHEM MOTJIOIIAIOIIUX CBET MUTMEHTOB,
npexnae Bcero xyopodmma. DoTocHHTE3 00ECreYMBAET BCE 3E€MHBIE OpPTaHU3MBI
XUMHUYECKON YHEPTUEH.

X-

XemocuHTE3 - nporecc 00pa3oBaHUS HEKOTOPHIMH MHKPOOPTraHU3MaMHU
OpraHWYEeCKUX BEIECTB U3 JIBYOKHCH yIJIepoja 3a CU€T SHEPruu, MojydaeMou Mnpu
OKHUCJICHUM HEOPraHUYECKHX COCJIMHEHUN: aMMHaKa, BOJOPOAA, COSAMHEHHUHN Cephl,
3aKHCHOTrO kele3a. XeMocuHre3 oTkpbul B 1887 r. C. H. Bunorpaackuii.

XuImHU4ecTBO - (GopMa B3aMMOOTHOIIEHUN MEXKIY OpPraHM3MaMU Pa3HbIX BUJIOB,
U3 KOTOPHIX OJWH (XWIIHUK) TOemaeT apyroro (KepTBy, A00bI4y), OOBIYHO
MpeABapUTEIbLHO YOUB €ro.

XJ10pomIacTbl - BHYTPHUKJIETOYHBIE OPraHOM]IbI PACTUTENBHONU KIETKH, B KOTOPBIX
ocyulecTBisieTcs: (poTocuHTe3. XIIOPOIUIacTbl OKpalleHbl B 3€€HbIN 1BeT. Hanmnuue
COOCTBEHHOI'O TE€HETUYECKOro ammnapara ¢ OEIOKCHUHTE3UPYIOIEH CHCTEMbI
00€eCeynBalOT XJIOPOIUIACTaM OTHOCUTENIbHYIO aBTOHOMHUIO.

Xiopouir - 3en€HBIM NUTMEHT PAaCTCHUM, COAEpKAIUKCA B XJloporuiactax. [1o
XUMHUYECKOMY CTPOCHHMIO  CIIO)KHO€  IMKIWYECKOE COEIMHEHUE MOpQPUpPHUH,
COJZICp KA ATOM MarHHusl.

B nporecce porocuHTE3a XIOPOPUILT MOTIIONIAET CBETOBYIO SHEPTHUIO M TIPEBpAIlaeT
€€ B DHEPIrHUI0 XMMHYECKMX CBA3€M OpraHudecKknx coeauHeHnil. Ha3Banue
«xnopopmun»y Obuto mano ¢panmy3ckumu xumukamu I1. Tlenpthe u XK. KaBanty
3eJIEHOMY CIIMPTOBOMY PaCTBOPY CMECH PACTUTEIbHBIX MIUTMEHTOB B 1817 T.

XpomaTruaa - CTPYKTYPHBIHA 3JIEMEHT XpPOMOCOMBI, (POPMUPYIOIIHIACS B HHTEP(a3e
aapa KJIETKM B pe3yJbTaTe perjukanuu (yABOCHHs) XpoMocoM. B mwuroze
XpOMOCOMa COCTOMT M3 ABYX XpPOMaTH, KaxJas U3 KOTOPBIX ITOCJIE PAaCXOXKIACHUS B
JIOYEpHUE  sIpa CTAHOBUTCA CaMOCTOSTEIBHOM  XpomocoMou. B meiiose
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TOMOJIOTHYHBIE XPOMOCOMBI, COJIMKASCh TOMAPHO, 00Pa3yIOT CTPYKTYPY U3 YETHIPEX
xpoMmatu/ (OUBaJICHT).

XpoMaTHH - HYKJICONPOTEU KIETOYHOIO SiApa, COCTABIISIOIINI OCHOBY XPOMOCOM.

Xpomomepa - UWHTCHCHUBHO OKPAITUBAIOIIMKACSI YYaCTOK XPOMOCOMBI, XOPOIIIO
HaOoaeMblii B ipodaze mMeio3a, Korja XpoMocoMa MMEET BHJ TOHKUX HUTEH ¢
YepeyOITUMUCS YTOIIIICHUSIMHU.

XpoMoHemMa - HYKJIENpOTEUIHasi HUTh, conepxkamas JJHK. XpomoHemsl ciyxkar
MPOJOJIBHBIMUA CTPYKTYPHBIMU €IMHUIAMU XpoMmatull. OIHa XpoMOocoMa MOKET
COCTOSITh W3 2 - 8 XpOMOHEM, Bcerna (yHKIIMOHUPYIOUIUXKAK [IBE €IUHUIIBI
(xpomatunpl). XpOMOHEMBI TMPEACTABISAIOT COOOW My4YKH MHUKpOGUOPHWILIT C
PacCIIOIO)KEHHBIMU Ha HUX B IONIEPEYHOM

MOPSAJIKE XPOMOMEPAMH.

XpomomjacTel - IUIACTHABI CO CIA0OBBIPAXKEHHOW BHYTPEHHEH CTPYKTYpOM.
XpoMorutactel  00pa3yroTCsi M3 XJIOPOIUIACTOB M JIEHMKOIUIACTOB;  COJAEp KAt
PEUMYILECTBEHHO KENTHIE MUTMEHTBI (KapOTUHOU/IBI), MHTEHCUBHO

CUHTE3UPYIOIIUECS TMPU CO3PEBAHUM IUIOJIOB C OJIHOBPEMEHHBIM pa3pyllIeHUEM
xJsiopoduiiia. XpomMoriacTel 00yCIOBIMBAIOT OCEHHIOK OKPACKY JINCTbEB PACTEHUM.

XpoMocoMa - CcaMOBOCIPOU3BOIAIIMUCA CTPYKTYPHBIM 3JIEMEHT sApa KIIETKH,
comepxkamuii  JIHK, B KOTOpol 3akiitoueHa TeHeThdecKas (HacJeJICTBEHHas)
undopmarms. Yucmo, pasmep u ¢GopMa XpPOMOCOM CTPOTO OIPEICICHBl U
cnenuuyHbl 111 Kaxaoro Bujaa. OTaenbHas XpOMOCOMa COCTOWT W3 OJIHOM WU
HECKOJIBKUX nap XPOMOHEM. Paznmuuaror TOMOJIOTHYHbBIE (mapHsble,
COOTBETCTBYIOIIME) M HETOMOJIOTHYHBIE XPOMOCOMBI. B BuUIE YETKUX CTPYKTYp
XPOMOCOMBI PA3JIMYMMbI B MUKPOCKOIT TOJIBKO MIPHU AEIEHUH KIIETOK.

XpoMoCcOMHBII HA0OP - COBOKYMHOCTh XpPOMOCOM, 3aKJIIOUEHHASI B SApE OO0
KJIIETKM TeJa PACTUTEIBbHOIO WM JKMBOTHOTO OpPraHW3Ma; XapaKTEepU3yeTcs
HOCTOSTHHBIM JUIsI Ka)KJIOT0 OMOJIOTMYECKOTO BUA YUCIOM XpPOMOCOM, OIpeneIEHHON
UX BEJIMYMHON U MOP(OIOrHUECKUMU OCOOEHHOCTSMMU.

ﬂ:

enTpuoan - MOCTOSIHHBIE CTPYKTYpPbl BCE€X JKMBOTHBIX M HEKOTOPBIX
PaCTUTENBHBIX KJIETOK, OCHOBHAs 4YacTh KJIETOYHOTO LEHTpa. lleHTpuoin umMeroT
uuIMHapudeckyto popmy, muny 0,2 - 0,8 MKM, UX CTEHKA COCTOUT W3 AEBATH TPYIIII
MUKpOTpyOOuek. B Hepensmieiicss KieTke UMEIOTCsS JIBE MPUICKAIIUE APYT K APYTY
ueHTpuoyv. [lpu AeneHuu KIETKHM OHHU PACXOAATCS K IOJI0CaM, ONPENEisis OCh
BEPETECHA JEJCHUS KIETKU. YJIBOCHHUE KaXKJIOW LEHTPUOIM MPOUCXOJUT, Kak
MPaBUJIO, B KOHIIE JCJICHHUS.
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IlenTpoMepa - y4aCTOK XpOMOCOMBI, YAEPKUBAIOIINN BMECTE JIBE XpoMaTuiabl. Bo
BpeMsl JEJEHUS KJIETKU LEHTPOMEpPA HANPABIISIET JABMKEHUE XPOMOCOM K IOIHOCaM
KJIETKH. L[eHTpoMepa nMeeT BUT XpOMaTHUECKOW JIECIUPATN30BAHHON NEPETKKH.

IlenTpocoma - opraHou], NPUHUMAIOLINAN y4acTUE B IeJIeHUN KiIeTKU. LlenTpocoma
- YYaCTOK LIUTOILIA3MBbI, OKPY KAIOIIEH LIEHTPUOJIM, PACIIONATAIOLIUNUCS 10 COCEICTBY
C SIAPOM U UMEIOLIUN NTOCTOSHHYIO CTPYKTYPY U3 JAEBATU YIbTPAMUKPOCKOIIMYECKUX
NAJIOYKOBHUIHBIX 00pa30BaHU.

LleHTp NMpoOHCXOKIAEHHMS KYJbTYPHbIX PACTEHHH - pailloH 3€MHOrO Iiapa, riae
BO3HUKJIM U OBLIM BBEJCHBI B KYJBTYPY OIpPEACIEHHBIE BUABI U TMOJBUIBI MTOJE3HBIX
JUTSL 4EeJOBEKa PACTeHWH M TJ€ COCPENOTOYEHO WX HauOOJbIIee TEHETHYECKOe
pazHooOpaszue. Teopuss I[EHTPOB TMPOWCXOXKACHHUS  KYJIbTYPHBIX  pPaCTCHUU
pazpadorana H. WM. BaBunoBbiM (1887 - 1943). Bcero BwimenstorT 12 1eHTpoB
MIPOUCXOKICHHS KYJIbTYPHBIX PACTCHHI, BHYTPHU KOTOPBIX CYIIECTBYIOT JIOKAIbHBIE
HEHTPBI (MUKPOIEHTPHI) BOBHUKHOBEHHUS OTJICIbHBIX KYJIbTYP.

Henu nuranus (OUILEBbIE, WIM TPOPUYECKUE LEMU) PsAbl BUIOB PACTCHUH,
KUBOTHBIX, TPUOOB U MUKPOOPTaHU3MOB, CBSI3AHHBIX APYT C APYTOM OTHOIICHUSIMU:
numa - norpeburens. OpraHu3Mbl MOCIEIYIOUIETO 3BEHA IMOEJAl0T OpraHU3MBbl
MPEABIIYLIErO 3B€HA U TAKUM

0o0pa3oM OCYIIECTBIISIETCS] LIETTHOM TMepe HOC HHEPrUUM M BEIIeCTBa, JISKAIIUNA B
OCHOBE KpyroBOpOTa BEWIECTB B mpupoje. [Ipu kaxxaom nepeHoce oT 3B€Ha K 3BEHY
TepsieTcst 6ompInas 4acth (10 80 - 90 %) moTeHIIMaTbHONIHEPTHUH, PACCEUBAIOIICICSB
Bujie Tera. [lo 3Toil npuynHe 4ucio 3B€HbEB (BUIOB) B LEMU MUTAHUSI OTPAHUYECHO
U HE TIpeBbImaeT 00bI9HO 4 - 5. OCHOBY Ka)0W IENU MUTAHUS COCTABIISIOT BHUIIBI -
MPOAYLEHTHl - aBTOTPO(HBIE OopraHu3Mbl. Cleayroiye 3BE€HbS 3aHUMAIOT BHUJbI -
KOHCYMEHTbl -  T€TepOTPO(HBIE OpPraHW3MBbI, MOTPEOISIONMINE OPraHUuYECKUE
BellecTBa. [lepBUUHBIMU KOHCYMEHTAMH SIBJIIIOTCS PACTUTEIILHOSIIHBIC JKHUBOTHBIE,
KO BTOPUYHBIM KOHCYMEHTaM OTHOCST IIJIOTOSTHBIX YKUBOTHBIX.

HuTo3MH - TUPUMHUIUHOBOE OCHOBAaHUE, OJHA W3 YETHIPEX OYKB I€HETHUECKOTO
koma (u). LlUTO3MH comepKUTCI BO BCEX IKHBBIX OpPraHM3Max B COCTaBe
HYKJIEMHOBBIX KUCTOT. C prb030ii (yriieBo) 00pa3yeT HyKJICO3U ]l TUTUINH.

Hurtonorust - Hayka, W3ydYaromias CTPOCHUE, XMMHUUYECKHH COCTaB, (YHKIIHH,
WHIMBUAYJIbHOE PA3BUTHE U SBOJIOIHUIO KIETOK KUBOTO.

Huroniia3ma - BHesJepHas 4YacTh MPOTOIUIA3Mbl KIETOK JKHMBBIX OpPraHU3MOB,
OrpaHUYEHHAs] KJIETOYHOM MemOpaHoil. TepMHH «uMTOIUIa3Ma» MPEMIOKEH O.
CrtpacOyprepom B 1882 r. B muromiazMe pazinyaroT: MOCTOSHHBIE BKIIOUEHUS -
OpPraHOUJIbl - YHHUBEPCAIbHbIE CTPYKTYPbI KJIETKH, CBA3aHHBIE C BBIITOJIHEHUEM €€
OCHOBHBIX (YHKUMNA (MUTOXOHIpHHM, anmapat [oiabmku, sHI0MIIa3MaTHYECKasl CETh,
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prOOCOMBI, IJIACTHU/IBI U JIP.); BPEMEHHBIE BKIIOUEHUS - OTJIOKEHHUS CHeU(PUIECKIX
BEUIECTB (JIMMUABI, YIJI€BOJbI, OEJKH, MUTMEHTBHI, CEKPETOPHbIE TpaHyJIbl);
crielMagbHble 00pa3oBaHus - MUOPHUOPHILIBL, TOHOGUOPMILIEI U ap. Bee BkimtoueHus
NOTPYEHBl B THAJOIJIA3My, OTHOCHUTEIHHO TOMOTEHHYIO YacCTh I[UTOIUIa3MBI,
MPEACTABISIONIYI0 COO0M KOJTOUAHBIN pacTBOP MHOTHUX MOJIEKYII.

-111-
HlTamm - yucTas KyJbTypa ONPEAeIEHHOr0 BUJA MHUKPOOPTaHU3MOB,
Mop@oJoruyeckue u PU3noIornueckue 0COOEHHOCTU KOTOPOU U3YUEHBI.

-9-

IKOJIOrMYeCKasi BAJIEHTHOCTh - JUANa3oH CIIOCOOHOCTH BUJA CYIIECTBOBATH B
pa3HOOOpa3HBIX YCIOBUAX cpeabl. [Ipu BBICOKOW 3KOJOTHYECKOW BaJICHTHOCTU
OpraHU3Mbl MOTYT BBIIEPKUBATH OONBIIME KOJCOAHWS OTHOTO WU  TPYIIIBI
(dakTopoB cpenbl. [Ipr HEBBICOKOW 3KOJOTMYECKOW BaJ€HTHOCTU OPraHU3MbI MOTYT
KUTh JIMIIb B OMNPEACIIEHHBIX YCIOBHUSX CpPElbl NMPU BEChbMAa HE3HAYUTEIBHBIX HX
KOJIEOAHMSIX.

JKOJIOTMYEeCKasi HUIIA - MECTO B OHMOreolleHO3e, KOTOPOE 3aHUMAaeT BHU, He
KOHKYPHUPYS C JAPYTMMH BUJAMHU 32 UCTOYHUK DHEPTUU. DKOJIOTMUYECKash HUIIA €CTh
COBOKYNMMHOCTh BC€X (aKTOpOB Cpeabl, B IMpeAeliax KOTOPHIX BO3MOXKHO
CylllecTBOBaHME BHa B Mpupoje. OOBIYHO HKOJIOTHYECKHUE HUIIM 3aHSATHI OJHUM
BUJIOM. DKojorudeckas Huma, no F0.0Onymy, - «mpodeccust Bumay.

JKOJOrHYecKasi nMpamMuaa - rpaduyecKkoe U300paKeHNUE COOTHOIICHUS MEXITY
OpPOAYLIEHTaMH, KOHCYMEHTaMHd U pEeAYLEHTaMH B 3KOCHCTEME, KOTOPOE
BBIPAJKAETCA:

- B €IMHUIIaX Macchl (mupamuia buomace);
- B UKclie ocoOelt (mupamuia yucena DAToHa);
- B 3aKJIFOUYEHHOMN B 0COOSIX SHEPrUM (MMpaMUJia YHEPTUN).

JKOJIOrHYecKasi cucTeMa (PKOCUCTEMA) - EAUHBIA MPUPOJHBIA WIM MPUPOIHO-
aHTPOIIOTEHHBIN KOMILIEKC, OOpa30BaHHbBIN JKMBBIMU OpPTaHU3MaMU M CPEION HX
OoOUTaHHsA B KOTOPOM >KMBBIE M KOCHBIE SKOJOTMYECKUE KOMIIOHEHTHI COEIUHEHBI
MEXIy CO0O0i MPUYUHHO — CIEJCTBEHHBIMU CBSI3IMHU, OOMEHOM BEIIECTB U
pacrpeeieHueM MOTOKA SHEPTUU.

JKOJIOrMYeCKuil (akTop - ycIoBUE cpeabl, Ha KOTOPOE JKHUBOE pearupyer
MPUCIIOCOOUTENBHBIMU PEAKLIHUSIMHU. DKOJIOTHYECKUE (DAKTOPHI ONMPEACIIAIOT YCIOBUS
CYLIECTBOBAaHUSI ~ OpraHu3MoB. Paznuuaror abuotuyeckue, OUOTHYECKUE U
AHTPOIOT€HHBIE IKOJIOTHYECKUE (PAKTOPBHI.
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JKOJIOTUSI - Hayka O COCTaBe, CTPYKType, CBOMCTBaX, (QYHKIMOHAJIbHBIX
OCOOCHHOCTSIX M SBOJIIOIIMHM CHUCTEM HAJOPTaHU3MEHHOI'O YPOBHSI, MOIYJISILIMOHHBIX
9KOcHCTeM U Ouocdepbl. DKOJOTHS M3ydyaeT OCHOBHBIE (yHIAMEHTaIbHBIC
3aKOHOMEPHOCTH: MMOTOK SHEPTUH, IUPKYISIIIMIO XUMUIECKIX JIIEMEHTOB.

JKTOEPMA - HAPY>KHBIM CIIOM CTEHKH TeJla KHUIIIEYHOTOJIOCTHBIX)KUBOTHBIX.

DJIMMUHAIMAS - YHUYTOKEHHE O0COOCH MM JIIOOBIX CHCTEMAaTHYECKUX KaTEropui
(BUII0OB, POJIOB) B IpoIiecce OOPHOBI 3a CYIIECTBOBAHHUE.

JHAOIIA3MATHYECKAS CeTh - OPraHOW dyKapuoOT; COBOKYIHOCTh COOOIIAIOLIIXCS
KaHAJIbLIEB, BaKyoJed ¥ «UUCTEPH», OTPAHUYCHHBIX LUTOIUIA3MATUYCCKHUMHU
MeMOpaHaMu C pacroIOKEHHBIMUA Ha HUX pUOOCOMaMU. DHJIOIIa3MaTHYecKasi ceTh
CIy’)KUT PETYJIATOPHOW CHCTEMOW KJIETKH, 4Yepe3 KOTOPYIO OCYIIECTBISIOTCS
nporeccsl oOMeHa

BEIeCTB. PaznuyaroT rmafkyro U rpaHy SIpHYIO SHIIOIUIa3MaTHYeCKHe ceTH. [ maakas

OHAOIIa3MaTU4YCCKasd CCTh - JHAOIIIIa3MaTH4YCCKasa CCTb, JIMIIIEHHAS pI/I6OCOM, B
KOTOpOfI MMpOoUCXOAAT CUHTE3 U IECPEMCIICHUC JIMIIMAOB WU I'NIMKOI'CHA. FpaHyn;IpHaﬁ
OHAOIIIa3MaTHu4YCeCKasds CCTh - SHAOIIa3MaTH4YECKasA CC€Th, COCTOAIIAA U3

MEMOpaHHBIX MENIOYKOB «<UHUCTEpPH»), MOKPBITHIX pubocomamu. Ha pubocomax
CUHTE3UPYIOTCS OEIIKH.

JHTOAEPMA - BHYTPEHHUH CJIOUW CTEHKH TeJla KUIIEYHOMOJOCTHBIX)KMBOTHBIX.

JyKapHoOThl - BBICIINE OPTaHU3MBbI, YETKO O0(OPMIICHHBIE Ipa KOTOPHIX 001a1at0T
000JIOUKOH, OTHENSIONIEd UX OT IUTOmIa3Mbl. K sykapuoTam OTHOCATCS TPHOBI,
pacTeHus

Y )KUBOTHBIE.
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SnepHasi 000/104Ka - MOJIEKYJISIpHAS CTPYKTYpa, OTTPAaHUYMBAIOIIAS SAPO KIETKU
DYKapuoOT OT OKpyXkaromed nuromasMel. COCTOMT W3 ABYX IapajuleiIbHBIX
JUMIONPOTEUAHBIX MEMOPAH.

SAapeIIKO - TJIOTHOE TEJbIlE BHYTPH SApa KICTKU. SIIPBINIKO COCTOUT U3
PUOOHYKIICOTPOTEUAOB. SIIPHINIKO ydacTByeT B oOpa3oBaHuu pudocom. OOBIYHO B
KIIETKE

UMEETCSI OJTHO SPBIIIKO.

SiinexyeTka - KEHCKas MoJyioBas KieTka. SHiexieTka oOpa3yercs B SIMUYHUKE B
pe3ysbTaTe 0OreHe3a U UMEET rarylouIHbII Habop XpoMocoM. SieKiIeTKa COAEPKUT
AJIpO, HUTOIIa3My CO BCEMH OPraHeUIaMH U MOKphITa

MeMOpaHHOW 000JI0UKOH.
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SApycHocTh - pacwIEHEHHOCTb PACTUTEIBHOIO CcOOOIIecTBa (MM Ha3eMHOU
DKOCUCTEMBI) Ha TOPHU3OHTBHI, CJIOH, SPYChI, MOJOTH W APYrHE€ CTPYKTYpPHBIE WU
OYyHKIMOHAIBHBIE TOJIIH.
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