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YBAKAEMbBIA CTYIEHT!

Y4yeOHO-METOIMYECKU KOMILJIEKC MO aucuuiuiiHe buonorus co3nan Bam B
MOMOIIb JUIs paOOThl Ha 3aHATUSAX, MPU BBHINOJIHEHUU JOMAIIHErO 3aJlaHus,
CaMOCTOSATENIbHOW pPabOThl M MOATOTOBKM K pPa3IMYHBIM BHUJaM  KOHTPOJS IO
JUCLHUIUIMHE, a TAK K€ IPH CAMOCTOSITEIIbHOM U3YyYEHUH TUCLUILINHBIL.

YMK 1o jaucuumiuHe BKIIOYAeT TEOpPEeTUYECKU  OJOoK, MepeyeHb
MPAKTUYECKUX 3aHSATUN, BOMPOCHI AJIsI CAMOKOHTPOJIS, MEPEUYECHb TOUYEK PYOEKHOIo
KOHTPOJISL.

[Ipucrynas k u3ydeHur0 HOBOU y4deOHON AUCHUIUIMHBI buonoeus, Bel qOMIKHBI
BHUMATEIbHO M3YYUTh CIIMCOK PEKOMEHIOBAHHOM OCHOBHOM M BCIIOMOTIaTENbHOMI
auTeparypsl. M3 Bcero MaccuBa peKOMEHIOBAHHOW JIMTEPATYpPhl CIAEAYET ONUPATHCS
Ha JINTEPATYpPY, YKa3aHHYIO KaKk OCHOBHYIO.

ITo xaxpoii teme B YMK mnepeuncneHbl OCHOBHBIE NOHSTHS W TEPMUHBI,
BOIIPOCHI, HEOOXOJUMBbIE JUIsl M3YdeHHs (IJIaH M3Yy4eHUs TEeMbl), a TaKKe KpaTKas
MHQOpMaIIHS IO KaKAOMY BOIIPOCY U3 MOAJISKAIMX U3ydeHnto. Hamuuue te3ucHoi
uHpopMallMu 1O TeMe TNO3BOJIUT BaM BCHOMHUTH KJIIOYEBBIE MOMEHTHI,
PacCMOTPEHHBIE TPENIO1ABATEIIEM HA 3aHATHH.

OCHOBHBIE MTOHATHS, UCIIOIB3YEMbIE IPU U3YUEHNUH COAEPKAHUS TUCLUIIINHBI,
IIPUBEIEHBI B IJIOCCApUH.

[Tocne u3ydeHHs] TEOPETUUYECKOro OJIOKa MPUBEJIEH MEpPeUYeHb MPAKTHYECKUX
paboT, BHINOJHEHUE KOTOPBIX 00s3arenbHO. Hammuue moloKUTENbHONM OLEHKH IO
MPaKTUYECKUM paboTaM HeOoOXOIMUMO JIJIsi OoJydeHus 3adera no qucuuminae/MIK,
II03TOMY B ClIydac OTCYTCTBHUS Ha YPOKE IO YBaKUTEJIIbHOW WJIM HEYBAKUTEIBbHOU
npuurHe Bam notpedyercs HalTH BpeMs U BBIIOJHUTH MPOMYIIEHHYIO paboTy.

Conepxxanue  pyOeKHOrO  KOHTpOds  (TOUEK  pyOekKHOro  KOHTPOJIs)
pa3paboTaHo Ha OCHOBE BOIIPOCOB CAMOKOHTPOJISL, TPUBEJEHHBIX MO KAXKI0M TEME.

B pesynbprare 0cCBOeHUs AUCHUILIMHBI BBl TOJKHBI YMETh:

- 00BSICHATH POJb OMONOrUU B (GOPMUPOBAHUM HAYUHOTO MUPOBO33PEHHUS;

- pemiarhb 3JIeMeHTapHble OMOJIOTHUECKUE 3aauH;

- BBISIBIISITH [IPUCIIOCOOJICHUSI OPTaHU3MOB K Cpeie OOMTaHus;

- aHAIM3UpPOBaTh M OLEHUBATh pA3JIMYHBIE THUIOTE3bl O CYIIHOCTH,
MIPOUCXOXKIAEHNUH )KU3HU U YEIIOBEKA;

- HaxoIuTh HHGOPMAIMI0O O OHOJOTMYECKUX OOBEKTaX B pPa3IMUHbBIX
ucTOYHUKaX  (ydyeOHUKAaX, CHOpaBOYHUKAX, HAYYHO-TIOMYISPHBIX  HM3JaHUSX,
KOMIIBIOTEPHBIX 0a3ax, pecypcax cetu MHTepHeET);

- UCIIOJIB30BaTh NPUOOPETEHHBbIE 3HAHUS W YMEHHS B MPAKTHUYECKOU
NEATEILHOCTU U MOBCEIHEBHOM KU3HM.

B pesynbprare 0cBoeHUs AUCHUILIMHBI BBl TOJKHBI 3HATH:

- OCHOBHBIE MOJIOKEHUSI OMOJIOTMYECKUX TEOPUId;

- CYIIHOCTh OMOJIOTMYECKHUX MPOLIECCOB;

- BKJIQJl BBIJAIOIIMXCS (B TOM YMCJIE OTEYECTBEHHBIX) YUYEHBIX B pa3BUTHE
OMOJIOrMYEeCKON HAyKH;

- OMOJIOTMYECKYI0 TEPMUHOIOTHIO U CUMBOJIHKY.
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B pesynapTare OCBOCHHS IUCHHUIUIMHBEI y Bac momkHBI (QopmupoBaThCs
CJIEIYIOIINE Pe3yIbTaThl:

JIUYHOCHIHBIX:

- chOpMHpPOBAaHHOCTh YYBCTBA TOPAOCTH W YBAXCHHS K HWCTOPUU U
JTOCTHKEHUSIM OTEUECTBEHHOW OMOIIOTHYECKON HAYKH; TPEICTaBICHHS O I[EI0CTHOM
€CTeCTBEHHO-HAYYHOU KapTUHE MUPA;

- TIOHMMAaHHE B3aWMOCBS3M M B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HayK, HUX
BIUSHUS HA  OKPYXKAIOUIYIO  CpPeAy, OJKOHOMHYECKYI0, TEXHOJOTHYECKYIO,
COIMATBHYIO ATHUECKYIO c(hephl ACATSILHOCTH YEIIOBEKA;

- CIOCOOHOCTH HCIIOJh30BaTh 3HAHUS O COBPEMEHHOH €CTeCTBEHHO-HAYYHOMH
KapTHHE MHpa B 00pa3oBaTelbHOM M  MPO(ECCHOHATBHON  JIEATEIhbHOCTH;
BO3MOKHOCTH ~HMH(GOPMAIIMOHHOW  cpeAbl st oOecredeHus: MPOAYKTUBHOTO
camMm000pa3oBaHusl;

- BJIQJICHUE KYJbTYpPOW MBIIUICHHS, CHOCOOHOCTh K OOOOIICHHIO, aHaIu3y,
BOCIIPUATHIO WH(OpMaK B 00JacTH €CTECTBEHHBIX HAyK, MOCTAHOBKE IEIH W
BBIOOpY MYyTEH ee JOCTHKEeHUs B TpodeCcCHOoHaNBHOM chepe;

- CIIOCOOHOCTHh PYKOBOJCTBOBAThCS B CBOCH JAESITENHHOCTH COBPEMEHHBIMHU
OPUHIINIIAMH ~ TOJIEPAHTHOCTH, JMajora © COTPYAHUYECTBA; TOTOBHOCTh K
B3aUMOJICHCTBUIO C KOJJIETaMH, paboTe B KOJIJICKTUBE;

- TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE METOABI 3alIMTHl OT BO3MOXKHBIX
MOCJICJICTBUI aBapuid, karacTpod, CTUXUUHBIX OCACTBUI;

- oOnagaHue HaBbIKaMHU 0Oe30macHo pabdoTbl BO BpeMs IPOEKTHO-
M CCIIEI0BATENbCKOM

- DKCHEPUMEHTAJbHON NESITeNHbHOCTH, MPH HCIOJb30BAHUHN JTa00PaTOpHOro
000py10BaHUS;

- CIIOCOOHOCTh HCIOJIb30BAaTh MPHOOPETCHHBIE 3HAHUS W YMCHHS B
MPAaKTUYECKON [IeATETbHOCTH W TIOBCEIHEBHOM JKM3HU IS COOJIOJCHUS Mep
npodUIAKTHKN OTPaBJICHUN, BUPYCHBIX U JPYTHX 3a00J€BaHUMN, CTPECCOB, BPEIHBIX
NpUBBIYCK (KypeHHS, aJKOT0JIM3Ma, HAPKOMAHUH ); MTPABHII TIOBEJICHUS B TIPUPOAHON
cpene;

- TOTOBHOCTh K OKAa3aHWIO TIEPBOH TOMOIIM MpPH TpPaBMax, MPOCTYAHBIX H
Apyrux 3a00J1eBaHMsIX, OTPABJICHUSIX MUIIEBBIMU MPOTYKTaMHU;

MemanpeoMemHnuix:

- OCO3HaHUE€ COLMAIbHOM 3HAYMMOCTH CBOEH mpodeccuu/crennanbHOoCTH,
o0nasaHre MOTUBALUEH K OCYIIECTBICHHUIO TPO(ECCUOH ATbHOM 1eITENbHOCTH;

- OCO3HaHUE€ COLMAIbHOM 3HAYMMOCTH CBOEH mpodeccuu/cnenuaibHOCTH,
o0naziaHre MOTUBALUEN K OCYIIECTBICHHUIO TPO(ECCUOHATbHOM 1eITeNbHOCTH;

- TOBBIIICHHE WHTEIUICKTYalbHOTO ypPOBHS B  Mpollecce HU3y4YeHUs
OMOJIOTUYECKUX SIBJICHUI;, BBIJAIONIMXCS JOCTHIKCHHH OWMONOTHH, BOIIEAIINX B
OOIIIEYEIOBEYECKYI0 KYNbTYPY; CIOXKHBIX M TPOTUBOPEYMBBIX IyTEH pa3BUTHUSA
COBPEMEHHBIX HAayYHBIX B3IUISIIOB, UACH, TEOPHiA, KOHIICTIIIHH, THIIOTE3 (O CYITHOCTH
U TIPOMCXOXKJICHUHU JKU3HH, YEJIIOBEKa) B XO/€ pabOTHI C Pa3IMYHBIMU HCTOYHUKAMU
uH(opmMaIuu;

- CMOCOOHOCTh OPTaHU30BBIBATH COTPYAHUYECTBO €AMHOMBINIICHHUKOB, B TOM
YHUCIe C WCHOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOT UM,
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- CITOCOOHOCTh TOHUMATh MPUHITUIIBI YCTOWUYUBOCTH U TTPOJYKTUBHOCTH KUBOU
NPUPOJBLI, MyTH €€ U3MEHEHHUs IO/ BIMSHUEM aHTPONOTCHHBIX (DAKTOPOB,
CIIOCOOHOCTh K CHUCTEMHOMY aHJINU3y TJOOAJIBHBIX OSKOJOTMYECKHX MpoOJeM,
BOIIPOCOB COCTOSIHUSL OKPYXKAIOLIEW Cpeabl U PAlUMOHAIBHOTO HCIOJIb30BaHMS
MIPUPOJHBIX PECYPCOB;

- yMeHHE OOOCHOBBIBaTbh MECTO M POJb OWOJOTMYECKHMX 3HAHUW B
MPAKTUYECKON JIEATECIILHOCTU JIFOJEW, PAa3BUTHU COBPEMEHHBIX TEXHOJOIHUM;
OTPEICTATh KUBBIE OOBEKTHI B MPUPOJE; TPOBOIUTH HAOIIOACHUS 32 SKOCUCTEMaMHU
C LIEJbI0 X OMMUCAHUS U BBISBJIICHUS €CTECTBEHHBIX U AHTPOIOIE€HHBIX M3MEHEHUU;
HaxOJIUTh U aHAJM3UPOBATH MH(OPMAITHIO O )KUBBIX 00BEKTAX;

- CIIOCOOHOCTH TPUMEHSTh OWOJIOTHYECKHE W DKOJOTUYECKHE 3HAHUS IS
aHaIM3a MPUKIAJIHBIX TPOOJIEM XO03SIICTBEHHOM JIESITEIIbHOCTH;

- CNOCOOHOCTh K CaMOCTOSITEIbHOMY MPOBEICHUIO UCCIICIOBAaHUMN, TOCTaHOBKE
€CTECTBEHHO-HAYYHOT'O0  OJKCIIEPUMEHTA,  MCIOJIB30BaHUI0  MH(OPMAIMOHHBIX
TEXHOJIOTUH JIJIS1 PEIICHUS] HAYy9HBIX U TPOGEeCCHOHAIBHBIX 3a/1a4;

- CIOCOOHOCTh K OIIEHKE ITHYECKHUX AaCIEKTOB HEKOTOPBIX HCCIEIOBAHUM B
00J1acTH GMOTEXHOJIOTHH (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIJIOIOTBOPEHHUE);

npeomemHulx:

- chOpMHUPOBAHHOCTh MPEACTABJICHUM O pOJIM W MecTe OHOJIOTUM B
COBPEMEHHON HaydyHOW KapTMHE MHUpa; TOHMMaHUE poJu OWOJOTUU B
dbopmMupoBaHUU Kpyrozopa Hu (GYHKIIMOHATBHOM TPaMOTHOCTH JUISI PEIICHUS
MPAKTUYECKUX 3a/1aY;

- BJIQJICHUE OCHOBOIIOJArAlOIMMH TMOHATUSMHU U MPEACTABICHUAMHU O >KUBOMU
MPUPOJIE, €€ YPOBHEBOW OpPraHU3alMy M DSBOJIOLMH; YBEPEHHOE I10JIb30BAHUE
OMOJIOrMYEeCKON TEPMUHOIOTHEN U CUMBOJIMKO;

- BJIQJICHUE OCHOBHBIMU METOJAMU HAYYHOT'O IMO3HAHUS, UCIOJIb3YEMBIMU MPH
OMOJIOTUYECKUX MCCICIOBAHUSIX JKUBBIX OOBEKTOB M DKOCHCTEM: OIMCaHHEM,
M3MEPEHUEM, MPOBEICHUEM HaOIOJEHUM; BBISBICHUE M OIICHKA aHTPOIOT€HHBIX
W3MEHEHUU B IIPUPO/IE;

- cOpMHPOBAHHOCTh YMEHUM OOBACHATH PE3YJAbTAaThl OHOJIOTUYECKHX
AKCIIEPUMEHTOB, pPellaTh AJIE€MEHTApHbIC OUOJOTUUECKUE 3a/1aUH;

- chOpMUPOBAHHOCTh COOCTBEHHOM  TO3UIIMKM TO  OTHOLIEHUIO K
Oouosornueckoi wHdOpMaIKK, MOJIydaeMold W3 Pa3HbIX HCTOYHUKOB, TI00ATHHBIM
AKOJIOTUYECKUM TIPOOJIeMaM U MYTSIM UX PEIICHUS.

Buumanue! Ecnu B xo1€ n3ydeHus quciuiuinHbl buonorusa y Bac Bo3HUKaOT
TPYAHOCTH, TO BBI BCerna MOXKETE K IMPENOAaBATEII0 MPUUTH Ha JOIOJHUTEIbHbIC
3aHSTUS, KOTOpBIE TIPOBOASTCA  corjacHo Tpaduky. Bpems mpoBenenus
JNOIOJTHUTENIbHBIX 3aHATUW Bbl CcMOXeTe y3Harb y MNOpenojaBarelid, a TakkKe
MO3HAKOMUBIIKCH C rpadukoOM HX MPOBEICHUS, pa3MEIICHHOM Ha JBEepy KaOWHETa
penoaaBares.

B cnyuae, eciiu Bel mponnyctuiii 3aHsATHsA, BBl Takke BCEra MOXKETE HPUUTH
Ha KOHCYJIBTALMIO K MPENOIABATENI0 B YaChl JONOJHUTEIIbHBIX 3aHATHH.



OBPA3OBATEJIBHBIA MAPIHIPYT IIO JUCIHUIIJINHE BUOJOT' U

Tabnuya 1
@opMBbI OTYETHOCTH, 00sI3aTeIbHbBIE JJIsI CAAYH KonnuecTBo
MPAKTUYCCKUE 3aHITHS 4
Touku pyOe) KHOTO KOHTPOJIS 4
[IpoMexxyTouHass aTTecTalis B BHJE HWTOTOBOW KOHTPOJLHOMN
paboThI

Kenaem Bam ynaum!




COAEPKXAHUE ANCIIUIIJINHBI
O0bexkT M3yuyeHus Ouoioruu. MeToabl NO3HAHUS KHBOW MPUP OAbI

OcHOBHbIe TOHATHST W TEPMHMHBI MO TeMme: OHOJOTHs, HaOIIOJEHHUE,
AKCIEPUMEHT, CPAaBHEHUE, UCTOPUUYECKUN METO/T

I11an u3ydyeHust TeMbl (IepeyeHb BOMPOCOB, 00s13aTEIBHBIX K U3YUEHUIO):
1. Onpenenenne NOHATUS «OUOIOTUS»
2. MeTonbl Ouosorun

KpaTkoe u3no:xxeHune TeopeTHYECKUX BONPOCOB:

buonocusa — coeokynnocms unu cucmema HAYK 0 JHCUBLIX CUCHIEMAX.
[loHsiTHE <CKUBBIE CHUCTEMBI» 3/1€Ch BAXHO TMOAYEPKHYTb, MOCKOJBKY *U3Hb HE
CYLIECTBYET cama 1o cede, a SBJISIeTCS] CBOWCTBOM OINPECICHHBIX CUCTEM.

[Ipenmet n3yueHust OMOIIOrHH — BCE MPOSIBJICHUS )KU3HU, & UMEHHO:
cTpoeHue U () YHKIIUHU KUBBIX CYIIECTB U UX MPUPOIHBIX COOOIIECTB;
pacrnpocTpaHeHe, MPOUCXOXKACHUE U Pa3BUTHUE HOBBIX CYHIECTB U UX

COOOIIIECTB;
CBSI3M JKMBBIX CYILECTB U UX COOOIIECTB JAPYr C APYrOM U C HEKUBOM
IIPUPOJIOH.
3amaun  OMOJOTMM  COCTOAT B M3YYEHMM  BCeX  OMOJOTMYECKHX
3aKOHOMEPHOCTE W pacKpbITUM CYIIHOCTH >ku3HU. [Ipu sTOoM B Ouojoruu
UCIOJIb3YETCsl PSSl METOJIOB, XapaKTEPHBIX JJIs1 €CTECTBEHHBIX HAYK.
K ocHOBHBIM MeTOZaM OMOJOTUU OTHOCSTCS:
Haob1100enue, TI03BOJISIONIEE OMKUCATh OMOJIOTMYECKOE SBJICHUE;
CpaeHeHue, NAoIIee BO3MOXHOCTh HAWTH 3aKOHOMEPHOCTH, OOIIUe IS
Pa3HBIX SIBJICHU;
IKCnepumenn, B X0Jie¢ KOTOPOTO UCCIIE0BATENb HCKYCCTBEHHO CO3/aeT
CUTYallUI0 TIO3BOJISIIOLIYIO BBIIBUTH TJIYOOKO Jiekamiue (CKpBIThIE) CBOMCTBa
OMOJOTHYECKUX O0BEKTOB;
ucmopuueckuii Memoo, TIO3BOJSIOIIMA HAa OCHOBE JIaHHBIX O
COBPEMEHHOM MHUPE KUBOTO U O €ro MPOILIOM, PAaCKPbIBATh 3aKOHbI Pa3BUTHUSI JKUBOU
TIPUPOIBI.
Beimie 066010 cka3aHo, YTO OMOJIOTHUS SIBJISIETCS CHCTEMON HAaYK, KOTOpPBIE MOT'YT
OBITh KJIACCU(UIIMPOBAHBI PA3IUYHBIM 00pa30oM.
1. Ilo npeomemy u3zyuenus: 60TaHUKA, 300J0TUsI, MUKPOOMOJIOTHS U T.1.
Ilo obugum ceoiicmeam Hcuwvix OP2aAHUZMOE:
- TeHeTuKa (3aKOHOMEPHOCTU HaCHEeACTBEHHOCTH )
- Oomoxumus (TIpeBpaIlieHUs BEIIECTBA U SHEPTUH )
- 9Kojiorus (B3aMMOOTHOIICHUS JKUBBIX CYIIECTB U HX MPUPOIHBIX
COOOIIIECTB C OKPY)KAIOIIEeH cpeioil) u T.11.
3. Ilo ypoeuiw opzanuszayuu Hcueoli Mmamepuu, HA KOMOPOM
paccmampueaomces Heuevle CUCHEeMbl:



- MOJIEKYJIsSIpHasi OMOJIOTHS;
- IUTOJIOTHS;
- THCTOJIOTHUS H T.II.

IIpakTH4yecKkue 3aHATUSA
— HE IPEAYCMOTPEHO.

3agaHus 111 CAaMOCTOATEIbHOI0 BHINOJIHEH U
— HE NMPEAYCMOTPEHO.

DopMa KOHTPOJISI CAMOCTOSATEIbHOM (BHEAYTUTOPHOMH) PadOThI:
— HE MPEyCMOTPEHO.

BOHpOCbI AJId CAMOKOHTPOJIA IO TEME:

1. JlaiiTe onpeeneHne MOHITHIO «OHUOIOT S
2. [lepeuncnute OCHOBHBIE METO/IbI OMOJIOTHH.
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Pasznea 1. YueHnue o KjieTke

Tema 1.1. PazBuTure 3HaHM# 0 KIIETKE. XMMUUYECKAsi OpraHu3alus KJIE€TKU

OcHOBHBIC MOHATHA U TEPMHUHBI IO TeMe: KJIETKA, MAKPO-MHKPOAJIEMEHTHI,
HEOpPraHWYEeCKUE BEIIEeCTBA, OMOMOIMMEPBI, MOHOMEPBI, YTIEBOAbI, TUIUIbI, TOPMOH,
(bepMeHT, BUTAMUHBI, HYKJIEUHOBbIE KU CIOThI, ATO.

Il;1an u3y4yeHHsi TEMBbI:

l.ITonstue o Hayke nurosnorus. Kinetka — anemeHTapHas xKUBask CUCTEMA.

2. XUMHUYECKUH COCTaB KJIETKU:

a) DJIEMCHTHBIM COCTaB KJICTKH;

0) HeopraHWYeCKHe BEIIECTBA KJICTKH: BO/Ia, MUHEPATbHBIC BEIIECTBA,;

B) OpraHUYECKHUE BEIIEeCTBA: OCJIKU, YIJICBObI, JIUIU I, HYKICHHOBBIC
KucnoTel, AT®D.

Kpartkoe u3j0:xeHne TeopeTHYECKHX BOMPOCOB:

1.Hurosorus (rp. kytos — knerka, logos — ydyeHue) — Hayka O CTPOCHHH,
GYHKIMH U Pa3BUTUU KIETKH.

Knerka cocraBisieT OCHOBY CTPOCHUS, KU3HEIEATEIbHOCTH M Pa3BUTHUS BCEX

KUBBIX (QOPM — OJHOKJIETOYHBIX, MHOTOKJETOYHBIX M JaXe HEKJIETOYHbIX.
brnarogaps 3an0xkeHHbIM B HEH MEXaHM3MaM KJieTKa o0ecrneynBaeT OOMEH BEIIECTB,
UCIONIb30BaHWEe  Ouonoruueckod  wHGOpMaluUM,  pa3MHOXEHUE,  CBOICTBA

HACJCJACTBEHHOCTM U HW3MEHYHUBOCTHU, OOYCIOBIMBAsS TEM CaMbIM MPUCYIIHE
OPraHMYeCKOMY MHUPY KauecTBa €IWHCTBA M Pa3HOOOpa3us. dJIEMEHTapHas >KUBas
cucrema.

2. XuMHn4ecKuil €OCTaB KJETKH. Bce KIETKH KUBOTHBIX W PACTUTEJBHBIX
OpPraHu3MOB, a TaKX€ MHUKPOOPTaHMU3MOB CXOJIHBI IO XMMHYECKOMY cocTaBy. B
KJIETKE COICPKUTCS HECKOJBKO TBhICSY BEUIECTB, KOTOPHIE YYaCTBYIOT B
Pa3HOOOpPa3HBIX XUMHUUYECKUX peaknusx. CXOJICTBO B CTPOCHHUHU M XHUMHYECKOM
COCTAaBE pa3HbIX KIETOK CBUJAETEIIbCTBYET O €AUHCTBE UX IMIPOUCXOKICHUS.

Tabmuna 2 BaxkuHele XuMHYECKHAE DIIEMEHTHI KIIETKU

ANeMeEHTE], BXOJANGE B COCTAR KISTOR oprannsymos, %
DA KPOAITEMEHTEL MHHI'.I'I]EJI'E.\IE'H'ILI L"r'.i'lhT[]aDII!’I{WEHE]’!IE'H'H'IAI
{10 0,001% ) {or 0,001 zo 0,000001%) (menee 0,000001%)
Kuenopoy (65 T5) Bop Ypar
Vrenepop (15 18) Kobaner Pamuis
E Azor (1,5--8) Mens 3osoTo
Bopopon (8-—10) Monubpen Prvre
Qocdop (0,2 —-1,00) TInuk Bepuinui
Kamnuit (0,15—0,4) Bananuit Ieauin
Cepa (0,15—0,2) Hop Cenen
dKeneso (0,01-—-0,15) Bpon
Marrui (0,02—0,03)
Harprit (0,02 -0,03)
Kaneuwnit {0,04—2,00)




Tabmuma 3 [IpolieHTHOE COOTHOIIIEHHWE OPraHUYECKUX M HEOPraHWYECKHX BEIIECTB,

COJIEpXKAIUXCS B KIIETKE

Heoprammueckue | Comepssanne, % Opranuyeckue Copepaanne, %
Bona 40—95 EBenku 10—20
Hpyrue weopra- | 1,0—1.,6 Junugs: 1—5
HHUYeCHHe Bellje- Vraeeoasl 0,2—2,0
CTBa HyKJjieMHOBLIE KHCJIOTEI 1,0— 2*?
| AT m pyTHE RE3KOMOJIe- 0,1—-0,5
KYNApHBIe Opraluyecrue
| COBJITHHEHMH
BellecTea B COCTaBe OPraHuamMoB ]
|
| |
Heopranuyeckue I Opranuueckue I
| ) I
F | I |
e Mantie Buononumepst
Coenunehma | MOHY | MONeKynsl | {Makpomonexyns}
— Bopa —  AHWOHbI ‘ — Monocaxapuosl |— Monucaxapuap!
Conn, — KartuoHwu I —  AMUHOKUCNOTHE I— Benku
KWCAOTH
v op.
—  Hykneotwas! f—— HyknewHosule
KMCNOTH
— Jvunuow T
— Lpyrve

Maxkpo3J1eMeHTBI BXO/IST B COCTaB OPraHUYECKUX COCIMHEHUH.

Muxpo3jaeMeHTbI: o (BXOJUT B COCTaB TUPOKCHHA, TOPMOHA IIUTOBUHOM
&Kenesbl), koOanbT (BuTamuH B12), mapranen, HUKenb, pyTE€HHM, ceneH, (Top
(3yOHast aMaib), MeJlb, XpOM, ITUHK

YiIbTpaMHKP03J1€MeHThI OKa3bIBAIOT OaKTEpUIIUIHOE BO3/CHCTBHE,
MOJABIIAIOT OOpaTHOE BCAaChIBAHME BOJbI B IMOUYEUYHBIX KaHaIbIaX, OKa3bIBAIOT
Bo3eiicTBUEe Ha (pepmeHThl. [Ipu ero HegocraTtke celeHa pPa3BUBAIOTCS PaKOBBIC
3a0oneBanusl. OyHKIUU YABTPAMUKPOIIEMEHTOB €II€ MaJIO MOHATHBI.

Bojaa - BaxkHelmMii KOMIOHEHT KJIETKH, ONpenenseT (u3MuecKue CBOMCTBA
KIEeTKH — 00BEM, ympyrocrb. Boma pacTBopsieT BelIecTBa, Yy4acTBYIOIIUX B
XUMHYECKUX PEaKLMSIX: MEPEHOCUT MUTATEJIbHbIE BEIIECTBA, BBIBOJUT U3 KIETKU
oTpaboTaHHbIE M BpEIHbIE COEIUWHEHMUS. BemiecTtBa pacTBOpuMbIE B BOJE
ruApoPuUIbHBIE (OT TPEYECKOro «TUIpPOC» -Boja, «(puiieo» — M0O00Bb)- CIHUPTHI,
aMHUHBI, YIJIEBObI, OCJIKH, COJIH.
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HepacrBopumbie B Boae TruapodoOHble (OT TI'peYecKOoro «rujapoc» — BOa,
«(poboc» — cTpax, HEHABUCTh) — >KUPBHI, KJIeTUaTKa.

MuHnepanbHble €oJIM 00eCIeynBalOT cTaOUJIbHbIe MOKa3areJu
OCMOTHMYECKOTrO  JaBJCHHS, TMepeJadyy  HEpPBHOIO  HUMIYJIbCa,  SBJAIOTCS
HOCUTEJISIMUA DJIEKTpUYEecKoro 3apsaa. st TpoleccoB KU3HENESTEIbHOCTH U3
BXOJISIIIIUX B COCTaB COJIeM KaTHOHOB HamOoisiee BakHbl: K+, Na+, Ca2+, Mg2+ u3
anuoHoB: HPO42-, H2PO4-, CI-, HCO3- [IpouHocTs ¥ TBEPAOCTh KOCTHOM TKAHU
obecnieunBaetcs ¢pocharom KalnbliMsl, a PAKOBUH MOJUTIOCKOB — KapOOHATOM KaJbIIHS.

Opranuyeckne BelIeCTBA KJICTKU MPEACTaBIEHbl OejIKamMH, JHUIUJIAMHU,
yIIeBOAaMU, HYKJIEMHOBBIMH KuciaoTamMu, AT®, BUTaMrHaAMU U TOPMOHAaMH.

beaku — 9510  OWONONMMEpHl, MOHOMEpPAMH  KOTOPBIX  SIBISIIOTCS
AMUHOKHUCJIOThI. AMUHOKHUCIIOTBICOAEPKAT aMUHOTPYIIY, KapOOKCUIBbHYIO TPYIITY U
pagukai. B cocraB 6enkoB BxoAuT 20 OCHOBHBIX aMHUHOKHCIOT. COEIMHSIOTCS
aMHHOKH CJIOTHI MEX1Yy co00i ¢ oOpa3oBaHHeM MenTUIHOM cBs3u. Llenmouka u3 6onee
yeM 20 aMHUHOKHCIIOT Ha3bIBACTCs MOJUMENTUAOM WiM OenkoM. benku oOpasyior
YeThIpe OCHOBHBIE CTPYKTYpHI: TEPBUYHYIO, BTOPUYHYIO, TPETUUHYIO W
YETBEPTUUHYIO

benku BBIMONHSIOT B KJETKE P (YHKIMNA: MIIACTUYECKYIO (CTPOUTENBHYIO),
KaTATUTUYECKYIO ((DepMEHTATUBHYIO), SHEPreTUUECKYI0 (PHEPreTUYecKas LEHHOCTb
pacmerienus 1 r© Oenka — 17,6 kJIk), curHaigbHyl0 (peLenToOpHYIO),
COKpaTUTENIbHYIO (JABUTaTEIbHYI0), TPAHCIOPTHYIO, 3allUTHYIO,PETYISTOPHYIO,
3aIacarolyro.

20 TunoB (¢] 0 npwu JerNcTBUK Ha pacTBop
1} T} )
./7 H,N-CH;C- OH + H-N-CH-COOH 55> H,N-CH;C-N-CH-COOH G8nKa 8 wenowioii cpene

HEezaMeHUMble 3aMeHuMble g i -H,0 sy cynbdara Meau
3 3 nosenseTcs pmonerosoe
2FIUYUH, ealTtiH, TTIHLIFH anaHul TTIHLIMM aNaHHH
;eﬁqUH, cTRoSHHE (aumenTig) oxpeiuvEane
2
uzonetiyuH,  Papvkan =
mpeoguw’ MO oM 0Bpa3oBaHue NENTUAHOI CBA3U ] oBHapy¥MBaeT
MemUOHu’H! CH aAMUHOKUCNOT, NenTUAHYIO CBS3b
nusu.'-i: @ KapBokcunbHas oBHapyxXeHue GuypeTtoBan peakuus
cheHuUTaTaHuUH, amumorpynna  "PYMMA KCAHTONPOTEMHOBAaA peakuna
mpunmocgaH (onpepenmer  (OTPeAenser 06HapyXVBaeT apoMaTnieckie paavkarisl
OCHOBHbIE KHUCNOTHbIe

npu AeiicTBUM Ha pacTBop Genka KOHLeHTPUPOBaHHOW a30THOM
KUCNOTEI NOABNAETCH XenToe oKpawvBaHue

e WA i dhoBia { rnobynfApHble

pacTBOpUMbI
chunbpunnspHbie
HepacTEOPWMbI
M0 COCTABY ™ ——~—— » cnoxHble
npocTbie (NpoTenHsl)

cBOVCTBA) CBOMCTBA)

G benkoean bythepHan cuctema
OCHOBHOE CBOUCTBO

CaolicTBa 6enka 3aBUCAT OT
nocnegoBaTesfieHOCTU aMUHOKWUCHOT B

ero monekyne. 3ameHa, yrpara unu ChyHKUMK

XPOMONPOTEUHbI

no6aBneHue HOBOI aMUHOKUCOTEI L BT ORIGOUN;
MEHAIT cBolicTBa 6enKka. 3To ABneHune CTPYKTYpbI - RaTanuTuieckan (HEPMEHTATUBHARA xnopogunn
NEeXUT B OCHOBE MHOTO0BpPasnaA XU3HN. 2. CTPOUTENBHAR  kepamum (oxpawenbie
> Hebenxosbie
~ N per:a‘/rypaumﬂ 3. IBUraTenbHaa  axmuH, MUO3UH KOMITOHeHITb))
5 g N gy 8 A 4. TPaHcnopTHas  sewoznobun IEANCTEIE L
o ; % “E::é %‘ ; S. PerynATopHan  wHeynuH, pernpeccopbi Map2aHua, uHKa)
% i“'% E)J §-§_ S ‘E’ T sy I 6. PelenTopHaa (curHanbHas) FNUKONPOTEUHBI
- : PhGrEE podorc e, i
E g 2x & (R 1. 3awutHan unmepgepon, AUNONPOTENHBI
I @ o I" R o IV UMMYyHO2NOBY U+
= o o 8. TOKCHYeCKan welpomokcun "o”"o”eg’""'
- e 5 3meurHoz0 ada s
AeHaTypauus
a-crupans  f-cmpyxmypa KMCNOTbI, Werouw, TSHKenble MeTannbl, 9. SHepreTUYecKasn 1z - 17,6 ki thocdonporentbl
Ka3euH mMonoka
(cnoucmas) TeMnepaTypl, MINY4eHUA {0, Banacalolas  knedkosuna

HYKNneonpoTeuHbl
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VYrneBoasl COCTOSAT U3 yriepoaa, Boaopoaa u kuciaopoaa. CroxHble —
MoJIMMEpbl C MOHOMEpaMH B BHJAE MOHOcaxapuaoB (rJroko3a, pubosa,
ne3okcupr603a).K yrieBogam OTHOCSTCS TJIOKO3a. >KMBOTHBIA KpaXMal-TJMKOIEH.
MHorue yriaeBoJbl XOpOIIO pPACTBOPUMBL YTJEBOABI BBIMOJHSIOT B KJIETKE
MJACTUYECKYI0 (CTPOMTENBbHYI0), DHEPreTUYEcKyr (dHepreTudyeckas IEHHOCTb
pacmierieHus 1 r yrmeBogoB — 17,6 kJIk), 3anmacaroniyro U OMOPHYIO (¢ yHKIIUH.
VYrieBoabl MOTYT TaKKe BXOAUTH B COCTaB CJIOKHBIX JIUMIHIOB U OCIIKOB.

NeHTo3bl CH,OH CHOH CH,0H C P cTpouTenbHasa naHuupm
® ‘/_% @@@x I YNEeHNCTOHOTUX
i f
pubosa desoKcupubosa I‘JH NH NH O KNETOYHbIE CTEHKWN
CH.OH CH,OH COCH, COCH, COCH, © XUMUH rpudos

o jH | o oH nonumep N-aueTun-D-rniokosaMmuHa
/H\ MoHocaxapuAbl @ nonuMepkl rKosbl
OH OH OH H

@: nocTtpoeHue HK nonucaxapuabl Kpaxman (p-A)

=|
Yrnesofbl W =
0:0:0,0 g
O6uwas hopMysia amMLUIToneKmuH z
amuisTosa (pazeemerieHHble
reKcosbl CafH0)m 9
S Ry (nuretiHbie MOJTEKY k) ol
amoKo3a Mornexynb) g
Aucaxapuabl “CHOH cn,on H,on 5
CHzﬂH :Hzou i
-——-n H OH /H i. H
e OH OH H/ 1_ OH -
L Rt ,| (@ ransmosa DJ\J 3 J\‘ ; QJ& )Lg/‘
2/ToKo3a + a1oKo3a H OH H OH H OH il
=
a-a25roK03a ® O 9
-2/1H0K03a 5 - ]
,B ceeKrioeUYHbLIL caxap 2/1uKozeH (x-e)
@ ppykmosa — (caxaposa) aemerieHue MoneKkyn 8 2 pasa abitue, Is]
2r0K03a +ehpyrmosa YeM y aMuIoneKkmuHa =——> KoMraKimeH
=
2anaxkmosa | S/1OK03b! CH,OH CH.oH =
- . HAATTO AT nodxodum 0718 UBOMHLIX OP2aHU3MO8e
2o
rMapodunbHbI wo N/ Lo-INGH /o
i3 T H uemmoaa
] &
swpreniscian 0. N S Jsi g@@
1r=17,6 kix CH,OH CH,OH
OH-"]_O i /0 _oH
OH ; OM ruapocpobHa
OH OH ﬂ

@: cTpoUTenbHana

Hykneunogwvle Kuciomust 00pa3zyloTcst B KIETOUHOM SJIpe, C ITUM CBSI3aHO UX

Ha3BaHUE (OT JIaT. «HYKJICYC»-SAPO). 3TO OMOMOJUMEpPHI, MOHOMEpPaMH KOTOPBIX
ABIIIIOTCS HYKJIEOTHAbl. B cocraB HyKJeoTHaa BXOAST a30TUCTOE OCHOBAaHUE,
YIJIEBOJl U OCTATOK OpTOhOCHOpHON KUCIOTHL. BhIIENnsioT nBa THUNA HYKIEHHOBBIX
kucnot: pubonykiaennoByto (PHK) u ne3okcupubonykinennosyro (JIHK).
JIHK BxitouyaeT 4eThipe TUIAa HYKJI€OTHAOB: aaeHuH (A), TumuH (T), ryanun (I') u
uuto3uH (L). Crpykrypa JJHK Obina orkpeita @. Kpuxom u /. Yorconom 1953r.
Monekyna JIHK npencraBmisier cob6oit nBynenodeunyto cnupains. JJHK onpenenser
cocTaB OEJKOB KJIETKM M Mepeaady HacJeICTBEHHBIX NPU3HAKOB M CBOMCTB OT
poaMTENIEN K IIOTOMCTBY.

PHK BxJtoyaeT 4eTbipe THIA HYKJICOTUIOB: afieHuH (A), ypauui (A), ryaHuH
(I') u uwurozun (LI).Beigenstor tpu Buma PHK: undopmanmonnyio (u-PHK),
tpancnoptHyto (T-PHK) u pubocomanbuyio (p-PHK). ®yuxnuu PHK cBsa3anbl c
0o0pa3oBaHUEM XapaKTEPHBIX JJIs ATOW KIIETKH OEJIKOB.
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onpedeneHHbIl nopadok Hykneomudoe JHK
coomeemcmeyem ornpedesTeHHOMY TOpAGKY
amuHoKucIom oenka

cnocob «3anucun
MHchopMaLnm

GCHOBHOC EBONETRG }\ KOMMEeMEeHTapHOCTb

: deS-OKCU—pU50-HyICHeUHOGaH Kilicioma

HykneoTua PozanuHaa ®paHKNUH .
o7y YeHUe peHmMaeHoapaMM
cmpykmypbt [HK, 1951
doyHKLMK SpBUH Yapradedp
1. XpaHeHue A+=T+U ] npaeuna

HacnencTBeHHOI [ HyknenHoBEIE KWCNOThI J

WHPOPpMAaLnn

pasnu4yna

A=T [=U4 ] Yapeagpepa
Oxelimc YoTcoH, ®peHcuc Kpuk

omKpbimue cmpykmypsi HK &

aude deoliHoli ciuparnu, 1953

2. KonupoeaHue }
3. Peanusauuna

AHK | PHK : pubo-HyKeuHoaas KUcIoma
ABoiiHan oavHapHan ———a — —
cnupanb HUTb MPHK (MPHK) TPHK pPHK BPHK
Aesokcupnbosa pubosa «depTex» Benka  (nepemosunkn  «CTaHOK» ANs LeHHch""::LT:;‘
TR ypauun MaTpU4HbIA CuHTE3 ] CbIpbA - chHTesa Benka Bmgyca
aMUHOKKUCOT
Tpancxpumums Tpancaaums
AHK 2 PHK
IROVOR, Favavas
— Pemanxaums
AHK JIHK
TROVON

KomnnemeHTapHocTL - B3aMMHOE COOTBETCTBHE MONeKyn 6MONoNMMepoB Uk UX chparMeHToB, oBecnednBaloLlee
ofpazoBaHUue cBA3ei MexXady HUMH

AT® (aneno3untTpudocdar)- yHuBepcaabHblii OUOIOTMYECKUN aKKYyMYJIATOP
sHepruu B KieTke. AT® copepxurcsi B MUTOXOHAPUSX, SApPE, XJIOPOILIACTaXx,
nurorasme. C nomombio AT® B KJIETKE OCYHIECTBIISIETCS CUHTE3 BELIECTB, OMEHUE
KI'YTUKOB U PECHUYEK B KJIETKaX IPOCTEUIIINX.

IIpakTHyecKkue 3aHATUSA
— HE IPEAYCMOTPEHO

3agaHus 111 CAaMOCTOATEIbHOT0 BHINOJTHEHHUSA
— HE MPEeAYCMOTPEHO

Bonpocs! 17151 caMOKOHTPOJIS 110 TeMe:

1. Kakue snemMeHTHl Tpeo0J1aaoT B COCTaBe XKUBBIX opranu3mMoB? KakoBo ux
Ounonoruyeckoe 3HaueHue?

2. KakoBa Owuonorudeckasi pojb BOJIbI B KJIETKeE ?

3.3HaueHre MUHEPATbHBIX BEIICCTB B KIIETKE.

4. OxapakTepu3yiTe CTpOEHUE MOJIEKYJI YIIIEBOJIOB B CBSI3U C UX (PYHKIUSAMHU B
KJIETKE.

5. OxapakTepus3yiTe CTpPOECHUE MOJIEKYJI JUIUIOB B CBS3U C UX (PYHKIIUSIMU B
KJIETKE.

6. OxapakTepu3yiTe CTPOCHUE MOJIEKYJI OCIKOB B CBSI3U C UX (PYHKIHUSIMH B
KJIETKE.
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7. JloKaxuTe CHpaBeJIMBOCTh YTBEPKICHHUS O TOM, YTO OEIKU COCTaBISAIOT
OCHOBY >KHM3HHU.

8.I'me pacnonoxens! Mmonekyinbl [JHK B kiieTke, kakoBO UX CTPOECHHE U KaKYIO
POJIb OHU UT'PAOT?

9. Oxapakrepusyite crpoeHue, Buabl, pynkuuu moiexyn PHK.

10. KakoBo crtpoenue u 3HaueHue AT® B kietke?
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Tema 1.2. Ctpoenue u GyHKIMY KISTKU

OcHOBHbIE NIOHATHS U TEPMHUHBLI 110 TEME: KIICTKU 6aKTepHﬁ, KJICTKH FpI/I6OB,
KIICTKHU paCTeHHﬁ, KJICTKU JKUBOTHBIX, IPOKAPUOTHUYCCKUC KIICTKHU, IYKAPUOTUICCKHC
KIJICTKH.

Iliian u3y4yeHus TeMbl:

1. Crpoenue u GyHKIIUU KIETKH

2. IIpokaprOTHUYECKHUE U IYKAPUOTUYECKHUE KIIETKU

3. Huromnasma u kiaetouHas MeMOpana. OpraHouabl KJIETKH.

Kpartkoe n3ino:xeHune TeopeTH4eCKHX BONPOCOB:

1. Ctpoenue u QyHKIIMHU KJICTKH

Hayka, n3yvatoniasi cTpoeHHe M (YHKIMM KJIETOK, HA3bIBACTCS YUMO102UA.
KneTku Moryr ornuuarbes Apyr oT apyra no (gopme, cTpoeHUuro U GyHKIUIM, XOTS
OCHOBHBIE CTPYKTYPHBIE 3JIEMEHThl Yy OOJIBIIMHCTBA KJIETOK CXOAHBL JlroOoi
OpraHu3M pa3BUBACTCS U3 KJIETKUA. ITO OTHOCUTCS K OpraHu3Mam, MOSIBUBIIMMCS Ha
CBET KaK B pe3yjbTare Oecnoyioro, Tak U B pe3yJbTare I0JOBOIO CIIOCOOOB
pa3MHOXKEeHUs. VIMEHHO MOATOMY KJETKa CUMTAETCA €JUHUIICH POCTa U Pa3BUTHUS
opranu3ma. CoBpeMeHHasi CHCTEMATUKA BBIIEISAET CIEAYIOIUE apCcTBa OPraHM3MOB:
bakrepuu, ['pubel, Pacrenus, KuorHble. OCHOBAHUSIMH [JISi TaKOTO Ppa3JieJICHUs
SBJISIIOTCS CIIOCOOBI MUTAHUS 3TUX OPraHU3MOB U CTPOEHUE KIIETOK.

2. [IpokapuoTnyecKkue M yKapuoTHYeCKHE KIEeTKH

buonorn BhIIENSAIOT ABE OONBIIME CHUCTEMAaTHYE€CKHE TPYIINbl KIETOK —
npokapuomuueckue U ykapuomuyeckue. IIJpokaprnoTuyeckue KIeTKH HE coepKar
HACTOAILETO Apa U pAja OPraHou0B. DYKAPHOTHUECKUE KIIETKU COAEpKar siipo, B
KOTOpPOM HAaxOJUTCA HACIEACTBEHHBbIM anmapar opranusma. [Ipokapuorunueckue
KJIETKHA — 9TO KJIETKU OaKTepuil, CHHE3eJIeHbIX Bogopocien. KineTku Bcex oCTalbHbIX
OpPraHu3MOB OTHOCSTCS K 9YKapHUOTUYECKUM.

baxkmepuanvnvie Knemku UMEIOT CIEAYIOUIME, XapakTEepHblE Uil HUX
CTPYKTYpbl — IUIOTHYIO KIJIETOUYHYIO CTE€HKY, OJIHY KOJbleBylo Mmoinekyny JHK
(aykseorua), pudbocombl. B 3THX KieTKax HET MHOTMX OPraHOMIOB, XapaKTEpPHBIX
JUI DYKapUOTUYECKUX PACTUTENbHBIX, JKUBOTHBIX U IpUOHBIX KieTok. Ilo cmocoby
NUTaHUS OaKkTepuu JelATCs Ha agmompogos, xemompopoe u cemepompodos.
Knerku pacreHuid comepikar XapakTEpHbIE TOJIBKO JUIi HUX IUIACTHABI —
XJIOPOIIACTBI, JIEMKOIJIACTHI U XPOMOILJIACTHI; OHU OKPY)KEHBI TJIOTHOM KJIETOYHOM
CTEHKOH U3 LIEJUTI0JIO3b], a TAKKE UMEIOT BaKyOJIH C KJIETOUYHBIM COKOM. Bee 3eneHble
pacTeHHsi OTHOCATCA K AaBTOTPOPHBIM OpraHu3MaM. Y KJIETOK >XMBOTHBIX HET
MJIOTHBIX KJETOYHBIX CTEHOK. OHHM OKpY>KEHbl KJIETOYHOW MeMOpaHoOW, uepes
KOTOPYIO INPOMCXOAUT OOMEH BEIIECTB C OKpykaroled cpenoil. Kinerku rpubos
MOKPBITHI KJIETOYHOM CTEHKOM, OTJIMYAIOIICHCs MO0 XWMHUYECKOMY COCTaBy OT
KJIETOYHBIX CTE€HOK pacTeHuil. OHa COAEPXKUT B KaueCTBE OCHOBHBIX KOMIIOHEHTOB
XUTHH, TMOJMCAXapUuibl, OEIKA U KUPBL. 3alacHbIM BEIIECTBOM KJIETOK T'PUOOB U

ZKHUBOTHBIX ABJICTCA I'NNIMKOI'CH.
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Tabmuua 4. CpaBHEHHE CTPOSHHUS KIETOK MPOKAPUOT U FYKAPUOT

KEeCTKOCTb

W‘f i

AblXartenkbHble
hoToCHHTETUHECKHE

MypeuH

{rnmonporeuu
nenTuas!

Cmnhmn'

e

u3 Genka cpnarennuHa
He COOepXUT UUToNnnasmMel
He UMeeT MemBpaHsl

COAePKUT BKNKOYEHUA

OOMHOuYHAR
konbuesas
XpoMmocoma

¥ Hexomopebix eudoe
cywecmeyem
BHEXPOMOCOMHBIU
chakmop
HacriedemeeHHoCMU
- nnasmuda

Tabmuua 5. Cpaenenue Kiemoxk pacmeHuil u HcueomHbvIX

Knetounasa crenxa

Mesocomnl
MembBpanubie opra-
HOHIEL

PuGocomsl
IuTockener

Criocob mornoienms
BEIIECTRB KIeTHO

IInmesaprrensHEIE
BaKYOJIH

MuTos 1 Meltoa
Tamerst

HryTuru

Paameps

paeMadn <DaxKTepuaib-
HOM XpoMOCOMOits

Ecre. Oberano obpaso-
BAHA NEKTHHOM H MY-
pPeHHOM

EcTe
O6r19E0 HET

Ecte. Menxme
Het

TpasCiopT Yepes Kie-
TOYHYIO CTEHKY

Her

Her
Her

Ecrs, HO ornmuaoTCH
10 CTPORHUIO

Jduamerp B cpefinem
0,3—5,0 MrMm

Mpuzaaxn IIpoxapuoTs B;hapnon:
Hnpo Her. IHK raxonurca | Ecrs. Hmeer obonoury na
B IHTOILIA3ME Asyx memGpan. Conepssur
SALPBIILIKH
lereriueckit Konsoesan Moneryna Jluneitnrie monexyne JIHE,
MaTepuan JOHE, ycnoero Hasel- OPraHH3oBAHHEIE B XPOMOCO-

MBI

¥ HMBOTHBIX — HeT, ¥ pac-
TEHHH 0fpasoBaHA [[EILITHII0-
3o, y rpufoR — XMTHHOM

Her
Ecte

Ecre
Eete

ParonHTO3 ¥ THHOIHTOS
Ecte

Eets
Ecrs
Ecto

Juamerp mo 40 mrm 1 Goxee
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3. [IuToniazmMa U KJIeToOYHasa MmeMOpaHa. OpraHouabl KJIeTKH

1. paHuua
2. KoHTpOnb TpaHcnopTa

3. Pellenuma W nepegavda curHano
4. GepMeHTaTUBHbIE peaKLnK

5. KOHTaKT ¢ ApYTMMK KNeTKamu
6. Akopb ANA UWToCKeneTta

TeKy4ecTb

CaMO3aMblKaHKE

MNasmonus (crMopiiusanue) e @

p P elinepmoRuyecKom
V|36V|QaTeﬂbHaﬂ (nnasmanemmva) " 1A P ) p-pe
paspbie MerMopalbl 6 SLMOMORLYECKOM

NpAHNTACMOCTE 1o epadueHmy KoHUe uu p-pe

HomBs NUHOLMTO3

TPaHCMOPT BELLECTB
*UOKOCTHO-MO3aUYHARA MOJeNb ] dharounTos
[ A A yepes MemopaHy  3HAOUMTO3

P

Cuppin  CUH2EPA U HUKOIICOHA

2 ]
AKTUBHbIW TPAHCMOPT > 3K30LWTO3

~, Npomus 2paduenma

s ko Mmuzs @ ARHUeHTPaUiL e
3amparmol sHepeuu
['mnpodmmsias
]oﬁ.rlacrb a6 @
o0 o0
Hmmm:"moua[ﬂ ae @ BHeknetouHoe
won NPOCTPAHCTBA
©
I
7T asedt G606
TwipodwmsHas 3 2 pnnd | 2 R0l T R nn
Lt RARRR BHE | CHRRY | CRASES B3EARR
H
s pAubY 480 080, | 3 b
g" h i }’
Wrrerpasmimi 5
Genox < BHYTPEHHAR
NOBEPXHOCTS
. memBpaHsl
Mpocras Nuchcyama Mnchdbyans AKTUBHBIA
Avchdpymsi Yepes . COMOWBO TpaHenopT
Kaman @ flepeHocHHka
Wanbie He3apMKeHtble U L | Sneprus
Dochomm KUPOPacMEopUMble OBMEMYEHHAR Uy 31A
(naccusHbill mpaHcnopm) ONg 3apPMKERHbIX UOHOS
Buyrpu U NOAAPHBLIX MONeKyn

Ocmoc — andhehy3us mMonekyn Bofbl Yepes MonynpoHULAaeMyo MembpaHy No rpafMeHTy KOHLeHTpaLuu
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BTODH“H“ AHI0COME

[Mepesag

Beinenexme
COJIEPAHMOro
: e
eM
S 3K30WHTORE
GarounToInan Ocratounoe Tensue
BaKyo/b
TepeBapusanue
MHTOXOKIPHH

Brinenenne
T "
ny?em axaouHross [ ' Eg i @ (HTO){JHW NH30coMa)
M
P 1) = et
' S )/ Tnasmativeckan MHTOXOHADHIO
nnockue nonoctguéuaw . - MemGpata ?ﬂmmr F Muroxonapua
02PAHUNEHHDIE MEMBD Jiss OMBIKE  Tnansceit
?H;?,;‘;gg:;gmmﬂ e —
fo PETHKYAYM PeTHKYIYM
annapar Fonbmxm Cxema: e3aumHoe fipegpalijeHte OOHOMEMGPGHHHX opaaHoudoe
o Modu qbuf(aqw?, Q: acodep)ﬁam U mpaHcnopmupyrom
KOHUEHMPAYUA U yIaKo&Ka aligponumuyeckue CpepMEHfTIbI
L NIU30COMbI pH=3
=

1949e.

DHAONNA3MATUYECKUA  AnepHas ofonouka aemonus

PETUKYNYM

bl e T: ®: codepxam Kamanasy

OAHOMEMOpaHHbIe b

|_ Opratonzs
A

UuTonnasma

BaKyonu o

|~ HaKorTeHue numam. e-8 U podykmos
obmeHa z

™ 10ddepwantie mypeopHo20 daeneHuﬁ.

&: cunmes
&: cunmes nunudos fenka

I yenesodos

Sk codepiaHue 2uGpOTUMUYECKUX
(hepmeHmoe 0nA asmoitusa

@: cuHme3 U | 3NC (3MNP
0 mpaHcnopm

HemeMOpaHHble AByMeMOpaHHble ]

TypropHoe AdaeleHue — BHyTpeHHee JaBneHne, KOTOpoe pasBUBaeTCH B paCTMTeHbHOﬁ KNeTKe, Korga B Hee B pesynbrate
0CMOCa BXOOMWT BOAa W LUTONNa3Ma npixuMaeTca K KNeTOYHOW CTeHKe

[MuTonnasmaruyeckass MeMOpaHa
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[ HeMeMOpaHHble _ Manas cybvenuimua 308

m-PHK

I~ g T-PHK
[!MﬁocoMbl 5 —— AMmHOKMCROTa
0
A ] B 50
KpynHbie o c:g:e':l-l’f:""m
80Sy aykapuor T
“a = MembGpana .
MenkKue o SHIOIIMATIHECKDM
70Sy npokapuor € T —

nonunenTUoHas uens

NH,
\‘1 S |£cbopmnposanwe LUTOCKeneTa

OpraHonab! ]\[ AByMeM6paHHble ]/’

@®: npeobpazoBaHNE SHEPTUK

cobcTBeHHaa AHK
coB6CcTBEHHbIE PUBOCOMBI

He3aBUCUMOE OT
A0pa gjenexHuve

)

noNyaBTOHOMHOCTbL

\( MUTOXOHAPWK |
«IHepeemuUYecKue cmardyuu» Knemxu \

Monexynsi
AT®-cuHTasbl

Mexmembpantoe
NPOCTPAHCTBO

©: obecneyYuBaloT

m nopodH bl 3Tan
iﬁQFETMHECKOFO

. obmeHa

Matpukc

¢

nepemelleHue OpraHougoB
nogaepxaHue oopMbl KNeTOK

13 TyéynuHa
AnameTp 25 Hm

C‘:) tubulin dimer

\.1

MHUKPOCPUNAMEHTbI ‘

13 aKTUHa
AnameTp 6-8 Hm

""""” ﬁ"n‘!‘n-‘o'nu

i g NpMAaaKT YNpYrocTb U NPOYHOCTL MeMGpaHe
|

BbINAYUBAKT NOXHOHOXKN ameb

KMNEeTOUYHbIA UEHTP ‘

&: oGpasoBaHue BepeTeHa AeNeHus

TpunﬁeT

\‘{ opraHongbl ABMXeHNA |

KIYTUKH
PECHUYKH

EazaneHoe
Teno Hnyrax

Mnasmatueckan

mamBpana M urpoTpyGoukn

IIpakTHyecKkue 3aHATUSA

Ne 1 CpaBHeHHME CTPOEHMSI KJIETOK PACTEHUM M KUBOTHBIX IO
MUKpOITpernaparam

)

BryTpennaa
membpana

HapyxHan

Fpanynet wmembpana

&: oKpacKa UBETKOB

OAHa U3 ABYX
WKpTRY Bk, LeHTpUonei
KNeToYHOro LieHTpa

nnacTnabl

XpoMONnacTel +—— xaoponnactbl .—» NelKkonnacThbl

choTOoCHHTES 3anac Kpaxmana

n nnogoe OBonouka

JNlawenna Xnoponnacta

THUNaKoug

~
CTpoma

IOTOBBIM

3aganus 1J51 CAMOCTOSITEIbHOIO BbINOJIHEHHUS

— HE MPEAYCMOTPEHO

Bonpocs! AJ151 CaMOKOHTPOJISI 110 TeMe:

1. Yto Takoe uuToIorus?

2. Ilepeunciute OCHOBHBIE MOJIOKEHUS KIIETOUHON TEOPHH.
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Tema 1.3. OOMeH BemiecTB B kieTke. CTpoeHue U (PyHKIIMU XPOMOCOM

OcHOBHbIE MOHATHS U TEPMHUHBI 10 TeMe: TOMEOCTa3, MeTab oM 3M, TIIIACTUYECKUI
oOMeH (aHabonmu3M, aCCUMUJISALUS), (OTOCHHTE3, AaBTOTPOPBI, XEeMOTPO(DHI,
reteporpodsl, cBeroBas ¢aza, TeMHoBas ¢a3a, MeTad0JIM3M, TUCCUMUIISAIINS,
OpoxeHue, MOATOTOBUTEIBHBIN 3Tall, KUCIOPOAHBIN dTarl.

Ilan u3y4yeHus TeMbI:

1. Merabonm3M — OCHOBA CYIIIECTBOBAHUS KUBBIX OPTaHU3MOB.

2. Ilnacruyeckuii oOMeH: POTOCHHTE3 KaKk aBTOTPOGHBINA TUIT OOMEHAa BEIICCTB
3. DHepreTu4ecKkuii 0OMeH

4. DTanbl HEPreTUIecKoro oomMeHa

5. MUTOXOHIPUY — «CHUJIOBBIE CTAHIIUN) KICTKHU.

Kpartkoe n3ino0:xeHne TeopeTH4eCKHX BONPOCOB:

1. MeTa00,113M — OCHOBA CYLIECTBOBAHUSA KUBBIX OPraHU3MOB

B kiieTke HenpepbIBHO UAYT NMPOLECChl OM0IOrnyeckoro cuHTe3a. C moMoIIbto
(GbepMEHTOB M3 TMPOCTHIX BEIIECTB OOpa3ylOTCs CIOXKHBIC: M3 aMHHOKHCIOT
CHUHTE3UPYIOTCS OCJIKH, U3 MOHOCAXaPHI0B — YIJIEBOJIbI, U3 a30TUCTHIX OCHOBAHUN U
caxapoB- HYKJICOTH]IbI, & U3 HUX- HYKICHHOBbIE KUCIOTHl. COBOKYITHOCTh peakuid
OMocHMHTE3a Ha3bIBACTCS IUTacTUYECKUM oOmeHoM. [Iporiecc, MmMpoTHBOMOJIONKH bIA
CUHTE3Y, SBIISETCS JUCCUMUIISIUA, WIK dHepreTudeckuii oomed. Ilpu pacuenienuu
CIIOXKHBIX BEILECTB BBIIENSETCA DSHEprusi, HeoOxonumas ajis OHOJIOTHYECKOro
CHHTE3a. OTH MpOLECCHl B3aMMOCBSI3aHbl JApPYyr C JPYroM M 00€CIeYuBaIOT
IIOCTOSIHCTBO BHYTPEHHEHN Cpeibl OpraHu3Ma — 20Me0Cmas.

nepEMUHbIe poOCT, pazBuTUe, 1 Monekyna 1 Monekyna
- OB OBUXEHWe, pasMHOXeHWe rMoKo3kLI rNOKo3bI
tel = | 1o
- cdhoTOCHHTESZ aBToTpodpbI, =2
aBToTpodbl o, AblXaHue | reTepoTpodcpkl 2 AT®D 38 ATD
2
| @ aHasponl aspoﬁbl
CO,n H,0O AT TUMNbI oﬁmeHa
no cnocoGy accumMunauuu no cnoceby guccUMUNAUNK
CTOpOHbI (rpynnbl peakumii) J4_,—[06|\ne|-| BewecTs. OCHOBHbIE NOHATUA ponb AT®
BbICOKOMOneK e ApneHo3unHTpudocgopHan kucnoTta
x| napHole OB == OH ATO = AOD + chochaT + 40K[x/MONL
=
e : = 2 O=P-OH AOP® — AM® + docebar + 40KIx/mMone
E E E g Karanuimaeckui Hmp::n ‘é'
(=] yuacrox -, s
g[8 ATD ~—— 29 o=pOH_ M AT
3 £ Ql 5 AxTmenuii uesTp s- yHUBEPCanbHLINR
8 g g g ®epmenm 9 6MoaKKymMynsaTop
o O=P-OH aHeprun
HUSKOMONEeKyY Arieiserer - o,
prsocKkw
nApHble OB 1 Tennora £
HeOB CcTpoeHue
iy (e pornb ¢pepMeHToB KOHUEeHTpayuuns

hbepmeHTa

KOHUeHTpauusa
cybcTparta

MEeXaHW3M geﬁCTBHﬂ

OCHOBHOE CBOWCTBO

! ij ( w._[}) \_n_m__fj usbupamestsHo e3aumodedicmeayrom
o £ c cyﬁcmpamo“ 10 APUHUUNY (UTHOY

5 = — K 3aMKY»
= S p o H cpegbl

TemMnepaTtypa

Obmen BewecTB (MeTabonnam) - COBOKYMHOCTL BCEX PEaKLMI CUHTE3a U pacnafa, NpoTeKaoLLMX B KINETKE M CBASAHHBLIX ¢ BblASNEHUEM
WA NOTAOLLIEHNEM SHEPTVH.

®epMeHT (3H3MM) - Cneyranu3npoBaHHbIid BEeNoK, KaTann3npyloLnid XMMUYecKre peakLmK B KneTKax.
Cyb6cTpaTt - BELECTBO, KOTOPOE CBA3bIBAETCA ¢ (PEPMEHTOM ANS OCYLLECTBAEHUA XUMUUECKOW peaKkLmn.
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2. IlnacTuyeckuii o0MeH: (POTOCHMHTE3 KAK aBTOTPOQHBIA THI 00MEHa
BelleCTB

ITnacmuueckuit oomen ( aHA00IU3M, ACCUMWJIALMSA) — 3TO COBOKYIHOCTH
peakiuil OMOJIOTMYECKOrO0 CUHTe3a. Bce mpouecchl Merabonu3Ma HAYT IOJ
KOHTpOJIEM HAaclIeACTBEHHOro annapara.@omocunme3z — o0coOblii THUI 0OMEHa
BEILIECTB, MPOUCXOIAIIMNA B KIETKaX pacTeHUd U psafga OakTepuid, coaepKaumx
XJI0poprILT U XJIoporIacTel. Pomocunmes — MpoLecc 00pa30BaHUS OPraHUYECKUX
BEILECTB B XJIOPOILJIACTAX U3 YIVIEKUCIOrO ra3a M BOJBI C UCIOJIb30BAHUEM DHEPIUH
coiHeuyHoro ceera. CymmapHoe ypaBHEHHE (POTOCHHTE3A:

: rart &

ﬁcnz . EHE{] 1}- E‘Huﬁi B ﬁnzi
Xnopogunn — BRICOKOAKTHBHOE OPTaHMYECKOE BEIIECTBO, 3€JICHBI MTUTMEHT,
ero poib B (OTOCHHTE3e: TOTJIOMICHHE DJHEPrUU CONHEYHOTO CBETa, KOTOpas
UCTONB3yeTCsl Al 00pa3oBaHUsi OOraTbIX JHEpPrueld OpraHMYecKHX BEIECTB W3

O€IIHBIX SHEepruell HEeOPraHMYECKUX BEIIECTB — YIIIEKUCIIOTO ra3a U BOBL

Opranousi KJICTKA —
XJI0PONIACM bl CO MHOXECTBOM
BEIDOCTOB ~ Ha  BHYTpEHHEH
MeMOpaHe, YBEIWYUBAIOIINX €€
MOBEPXHOCTh. BCTpoeHHBIE B
MeMOpaHbl TpaH  MOJEKYIIBI
xjopopunma U (PEpPMEHTOB,
HEOOXOMMBIE JIJIS TTOTIIOMICHUS
U 1npeoOpa3oBaHUsl  SHEPruu
CBETa, OCYIIECTBICHUS PEaKIit

dbotocuHTE3A.
Briiensor 2 CTaluu
¢dborocuHTe3a:
Ceemosas cmaous -

o0pa3zyroTcs
BBICOKOIHEPTI€TUYECKUE
| nponyktel: AT®, cnyxamui B
KJIETKE UCTOUHUKOM SHEPIruu, U
HAJI®H, ucnons3yromuiics Kak BOCCTaHOBUTEIb. B kadecTBe MOOOYHOIro MpoIyKTa
BbIeNIsIeTCd  Kuciaopoa. B oOmeM, poib  CBETOBBIX peakiuid (OTOCHHTE3a
3aKJII0YaeTCsl B TOM, YTO B CBETOBYIO (ha3y CUHTE3upyloTcs Monekyia ATO u
MOJIEKYJIBI-TEPEHOCUUKH TPOTOHOB, TO e€cTb HAJI® H,.Ilpoucxoaut B rpaHax
XJIOPOILIACTOB.
Temnosaa ¢paza - ¢ ydactuem AT® u HAJIPH npoucxogut BOCCTAHOBJICHUE
CO; no rmoko3bl (CgHi2,0¢). X0Ts cBeT HE TpeOyeTcs i OCYIIECTBICHUS TaHHOTO
IIPOLIECCA, OH YYACTBYET B €T0 perysiuuu. IIpoucxoaut B cTpomMe XJIOPOIIIACTOB.

CBETOBAA CTAQWA
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3¢

XNopotunn — Xnopodpunn 2+ + 2e

4 AT®
6H0+scoﬁ>CH O, + 60 E.— . Euxmo CO,+12H—» C.H,,0
2 2 6l 126 2 2 6! 126
He ropwT  He ropur ropur 2H,0 ﬁ>2H + 1[20;
[ oblyee ypaBHeHue cBeToBas haza Ha MeMbpaHax TeMHOBaA thaza B CTpoOMe
s TUNAKOUOOB X10ponaacToB

POTOCUHTES

ONuHa cBeToBON
BOJIHbI

cTeneHb
OCBeLleHHOCTH
KOHUeHTpauua CO,

TemMnepaTtypa

chakTophl oblWuii BuA

nepcoHanunun

Ixozedp MNpuctnu, KoHel 18 B.
pacmenue ebiferngem O,
Ctpoma MpaHa

AH MHrenxays, koHeu 18 B. |
pacmeHue ebidengem O,

MCTOMHUK OB AnA pocTa M
PasBNTUA

NCTOYHUWK SHEPINH, B.T.M.
roproyero

NCTONHWNK KNcnopoga

3Ha4eHne

cBeToBaA chasa ]

12
MembpaHa Tunakouaa

{ TeMHoOBaA ¢pasa 1

Ha ceem (umkn KaneBuHa)| . -

Pobept Mauep, 19 B. H'-pesepByap J A Ourcaumus
pacmeHue npeobpasyem - 1,04 yrnepona
CB8EeMOEBYIo HEePaUIo 8 i 0 N
XUMUYECKYHO s 6 (C.~20 12 (C,~®)

TUMUpAZEE KNUMEHT x,.npommz s e iianacior

ApkanbeBuy, koHel 19 B. — . SROOmna AT®
criekmp IoanoujeHus Ceer dgnid g Al®+D ALl®
Xropogusna Lol e ':’.?:22‘;‘1“..;.

Mansun KansBuH, 20 B. n

- Iy Pouma——-— 12 (Cr28)
peanytil memMHosou ¢passi HALI® HeH' Tpuosoaudbocdar
MoToCcHHTeS - NPeBpalyeHne 3eneHsIMU pacTEHUAMU M OTOCUHTEMPYIO LM T A
MWKpOOPraHUu3MamMy NyYncTold aHepri ConHUa B 3HEPTUIC XMMUYECKWNX CBA3EH Coeau- i
OpraHUYECKNX BeLL|ecTB. HeHue HAQ® H+H
®occopunuposaHue - BBEAEHWE B OpPraHMYECKoE COEMHEHME OCTaTKa Kakoi-nbo HAD+
hocdopHoi KMenoTbl (0BblidHo opTochocdopHoi H,PO, ) MnK ee NpoM3BoAHbIX. VG Fociies
HAO® - HUKOTWH-aMWA-afeHUH-AWHYKNeoTUA-ocdar
3. DHepreTuyeckmnii 00MeH
3Hepreanec1mﬁ o0MeH — COBOKYITHOCTb peaKI_II/Iﬁ OKHCIICHHA OPraHn4dYCCKUx
BCIICCTB B KIICTKC, CHHTC3da MOJICKYJ AT® 3a cuer ocB0OO O)KI[&CMOﬁ OHCPIUH.
3HaueHue OHCPICTUYICCKOT' O oOMeHa — cHaO)XeHHE KIECTKHU BHCPFHCﬁ, KOTOpaAd

HeoOXoauMa JJ1s1 )KU3HEEATEIbHOCTH .

4. JTanbl JHEPreTU4ECKOro ooMeHa

1) lloozomoeumenvubiit — pacuiellieHHe B JM30COMax IMOJHCaXapuaoB 10

MOHOCAXapuJI0B, )KUPOB JI0 TNIMLIEPUHA U KUPHBIX KUCIIOT, OEIKOB O aMUHOKH CJIOT,

HYKJIEMHOBBIX KHCIOT 10 HYKJIEOTHUI0B. PaccenBanume B BuIe Temjia HEOOIBIIOTO

KOJINYECTBa OCBOOOKaeMOI MPU 3TOM SHEPIUH;

2) beckucnopooustit (aHa3pOOHBIN TIUKOJIN3)UIH OpOJiceHUe — OKUCICHUE BEIECTB

0e3 ydacTus Kuciopoza A0 6oJiee MpoCThIX, CHHTE3 3a CYET OCBOOOXK1aeMOM SHEPTrUn

nByx MoJiekyn AT®. OcymecTBieHre mpolecca Ha BHENIHUX MeMOpaHax

MUTOXOHApPUM Npu yyacTuu pepmenToB; [Iporecc 3ToT ManoshHeKTUBHBIM.

C.H,,0,+2H,P0O, + 2AN0d -» 2C_ H 0, + 2ATd + 2H,0.

3) Kucnopoonwsiii — OKHUCIEHUE KHCIOPOIOM BO3AYyXa HPOCTBIX OPraHUYECKUX

BEILIECTB 0 YTJIEKHCIIOTrO Ta3a U BOJibl, 00pa3oBaHue mpu 3ToM 36 monekyn ATO:
2C,H,D, + 60, + IGATID -» 6CO, + 6H,0 + 36ATD + 36H,0.
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Okucnenue BCIICCTB IIPpU YYaCTHUH (I)epMeHTOB, PacCIIONIOKCHHBIX Ha KPHCTaX
MHTOXOHI[pPIfI. CXOIICTBO OHCPIreTUICCKOI O oOMeHa B KJIETKaX paCTeHHﬁ, KHUBOTHBIX,
YCJIOBCKA U FpI/I6OB — A0Ka3arcjIbCTBO UX POACTBA.

[ 1. MoAroToBUTENbLHBIA 3Tan nepcoHanum 3Hrensrapat BnagumMmup AnekcaHapoBu
NUWeBapeHHe aHepeus 6bidenaemcs 6 OMKPLUT NPOYECC OKUCITUMESILEH020
&Lde menna chochopunupoeaHua — ctiHmesa

40, 37 % monexyst AT®, conpaxXeHHbItl ¢
oKUCITeHuUeM aodopoda

BCackiBahne [BHeprequeo:Kuﬁ oﬁmeH]

OOCTaBKa B KNETKW

uTonnasma r
3thcheKTUBHOCTL ] ""'2?"“
rMaponuz B NM30comax ,j ﬂ:ggs'(;;:é%?%ﬂ- e MOHW"?;)K"CMH
Hanpumvep: )
nonucaxapudel + H,0 —» anwikoza + Q 2¢C0, AueTin-KoA s lis
@ \‘;5’;-;;'}’ ﬂu::c;nnan KAcnoTa
- /?K 6) N
[ 2. AHaspoBHLIM 3Tan (FMMKoONU3) e o N
4 M Hi
rntokosa CgH,,0;4 ' f"i( ) somonen wcrors
2AT® 5 2 Af® + 20 B | 12 co,
thocthopunuposaHie enlOKO3bi _\S PG iiaa e v
rnuuepodpocdrar 2 C,-P q;\-Q kY (4) u-xeTorny'ra(p;)aaﬂ Kucnora
¢ & L
2 H* E §§ \ N
\ g. QY“EP“&:‘ Kicnora CykumHmnn-KoA 2C0
‘ 2 HAﬂ+ > 2 HAﬂ 2H* | 4 Aﬂ@ + 40 > 4 ATQ ‘ Q? & E;E‘*:;\ fAHTapHas kucnora ‘_,_,/f’ @
dezudpuposariie hocghopunuposate o (1) s
v Ill atan. KucnopoaHbin — dbixaHue (MUTOXoHAPUM)
nupoBuHorpaaHas k-t1a (MNBK) 2 C;H,0, [eIxXaTefiuHan Lens
( Anacpos ] | (Aspos ) 0 e 6 [F] B, — [ — Il
HaspobHble YCroBus 3pobHbIe YCroBUS o T
v
/\ 3 @ 2e
H | ' 2
EpoxeHue AblXaHue Uukn \ ™o, s .
Kpe6ca | € @
? ! 2e
cnupToBOE R ~ co, =
2 HID I M 2N —p 20 HOHR2C0; [2M1BK + 6 H,0 = 6CO, + 10H, + 2ATO | (R
MERCSIIES | CsH4205 + 60 6CO; + 6H,0 + 38 ATOL
+ = + +*
2 C;H,0, + 2 HAl 2H*—» 2 C,H,O, il == MyShared
5. MI/ITOXOH)IpI/II/I — «CHUJIOBBIC CTAaHOHWH»  KIJICTKH, HUX OTTPAHHYCHUC OT
OUTOIIa3MbI  ABYMA MCM6paHaMI/I — BHEIHEU u BHYTpeHHCﬁ. VYBenuueHue

MOBEPXHOCTH BHYTPEHHEW MeMOpaHbl 3a CYET 0Opa3zoBaHUs CKIIAJOK — KPHUCT, HA
KOTOPBIX pacnonoxeHbl ¢pepMeHThl. OHM YCKOPSIIOT peaklUu OKUCICHUS U CHHTE3a
mosiekynl AT®. OrpomMHOe 3HaueHHME MHUTOXOHJAPUH — TPUUYMHA OOJIBIIOTO
KOJIMYECTBA UX B KJIETKAX OPraHU3MOB ITOYTH BCEX L[APCTB.

IIpakTHyecKkue 3aHATUSA
— HE IPEAYCMOTPEHO

3agaHus 111 CAaMOCTOATEIbHOT0 BHINOJIHEH U
— HE MPEeAYCMOTPEHO

Bonpocs! 1151 CaMOKOHTPOJISI 110 TeMe:

1. UTto Ha3bIBAIOT TOMEOCTA30M?

2. Kak cBA3aHbl MKy COOOM MIACTUYECKUM U SHEPreTUuecKuii oOMeH ?
3. Kakoe 3HaueHue umerotT pepMeHThl B MeTaboan3Me?
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4. KakoBa xumMuueckas npupoaa gepmentoB? B uem cocrosr crenrduyeckue
0COOCHHOCTH UX (P YHKIIMOHUPOBAHUS ?
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Tema 1.4. JKu3HeHHBIN [TUKIT KJIETKU

OcHoBHbIE NOHATHSI 1 TEPMHUHBI 110 TeMe: aHada3a, raMeTa, raMeToreHes, JeJIeHue
KJIETKU, )KM3HEHHBIN IIUKJI KJIETKH, 3Ur0Ta, MHTEepQaza, KOHbIOralus, KPOCCUHTOBED,
Meio3, meradas3a, OBOT€HE3, CEMEHHUK, CIEpPMaTo30M], Cliopa, Tejlodasa, SIMYHUK,
cTpoeHue U G YHKIHUH XPOMOCOM.

Il;1an u3y4yeHHs1 TEMBbI:
1. KM3HEHHBIN UK KIETKH
2. Muto3

Kparkoe u3jnoxenne TeopeTHYECKNX BOMPOCOB:
Ku3HEeHHBIN HUKJ KJIeTKH

1. KoMnnemMeHTapHoCTb A-T -4

S-wonen 2. NonykoHcepBaTUBHOCTb

Ol - NH2 ° 3lkonely
J (\Il\ [ T o Hosag monekyna AHK 6ynet cofepaTtb ofHY HOBYIO U OfHY UCXOAHYIO
_AAT .

= MaTepMHCKYIO Lienu

{— 3. AHTMnNapannenbHoCTb

0\?2- OaHa 13 Lueneli 3akaHynBaeTca 5= HYKNeoTUAoM, BTOpas - 3 - HYKNeoTUAOM
|
(o]

0 -
4. YenHOYHbIW CUHTES

: q CWHTE3 MAET TOMNLKO B HanpasneHuu oT 5= KoHLa K 3 - KOHUY

0, )_
\f"o OpUHUWNbI
0

3lkomnelt

[KnETqublﬁ LMK

pennukauuna

MexXaHUu3Mm

1.MHUUKayua
OHK packpyynsaeTca dpparmeHTapHo

ObpasyloTca « BUNKK pennukaynm»

2. SnoHrauua
HykneoTuapl BeICTpanBsatoTca No NPUHLMNY KOMNNEMEHTAPHOCTU 1
coeauHaoTcA. Ha BeayLyel Leny CMHTE3 MAET HENPEPLIBHO, Ha
OTCTaloLWEN Lienu - pparmeHTaMm

3. TepmuHaumna

OBe yenu HK BoccTaHaBnMBaIOT ABOMHYIO civpanbs
Ypanawtca sce iepMeHThI

KnerouHbin LWUKI - 3TO Nepruoq CylecTBoBaHUA KNETKU OT MOMeHTa eé 06pa3OBaHl‘lﬂ nyrem gerneHuA MaTepl‘lHCKOl“’l KINneTKn o
c0BCTBEHHOTO AeneHuA, npeepalleduA B cneyHanU3npoBaHHYH KNETKY HINU rubenu.

Ku3HeHHBIM MUK KIETKH — 3TO NEPUOJl €€ KU3HU OT JIeJICHUs A0 JEJCHUS.
Knerkn pa3smMHOXKaIOTCS MYTEM YABOEHHUS CBOErO COJIEPKUMOIO C IMOCIEAYHOIINUM
aeneHueM nononaM. KierouHoe JeneHue JeXUT B OCHOBE pOCTa, Pa3BUTHUS U
pereHepanuu TKaHen MHOT'OKJIETOYHOT' O opranusMma. Knemounwviu
YUK TOAPA3AEISIIOT Ha uHmepgasy , CONPOBOKIAIOIIYIOCS TOYHBIM KOIMUPOBAHUEM
U pacIpeleeHUeM TIe€HEeTUYECKOro Marepuana U Mumo3 — COOCTBEHHO [EJIECHUE
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KICTKH TIOCH€ YABOCHHS JPYrHX KICTOYHBIX KOMIIOHEHTOB. JIIHMTENpHOCTH
KJICTOYHBIX ITUKIOB y Pa3HBIX BHUJOB, B Pa3HBIX TKaHAX M Ha Pa3HBIX CTaIUAX
IIMPOKO BapbUpPyeT OT OAHOro yaca (y sMOpuOHa) J0 roaa (B KJIETKax IMEYEHU
B3pOCIIOTO YeNIOBEKA). Mumepghaza — TEpHOA MEKIY ABYMS IeleHUusMH. B asToT
MepuoJ; KIeTKa TOTOBUTCA K JeleHHIo. YnaBauBaercs koimdectBo JIHK B
XpOMOCOMax. Y IBauBaeTCs KOJMYECTBO JAPYTUX OPraHOMI0B, CHHTE3UPYIOTCS OCIIKH,
pyuYeM HauOoJiee aKTUBHO T€ W3 HHUX, KOTOpPBIE OOpa3yiOT BEPETCHO JCIICHHS,
MPOMCXOIUT POCT KIeTKU.K KOHIy mHTepda3bl KaKaass XpOMOCOMa COCTOUT U3 JIBYX
XpOMaTH 1, KOTOPBIE B MPOIIECCE MUTO3a CTAaHYT CAMOCTOSITEIIbHBIMU XPOMOCOMaMH.

Mpogaza MeTahaza AHathaza Tenogaza

3.Mumo3 — 510 dopma neneHus KieTodyHoro sapa. CrempoBarenbHO,
MIPOUCXOAUT OH TOJIBKO B DYKapHUOTHYECKUX KIIETKaxX. B pe3ynbrare MUTO3a KaXkKI0€
13 00pa3yloMXcs TIOYEPHHUX SAEp MOJydaeT TOT ke Habop IeHOB, KOTOPBIM uMmena
pOOWTENbCKAsT KJeTKa. B MUTO3 MOryr BCTymarb Kak JAWIJIOWJIHBIE, TaK U
rarioniHble sapa. Ilpm MHTO3€ MOJIydaroTcs sapa TOW K€ IUIOMJHOCTH, YTO M
ucxogHoe. MHUTO3 COCTOMT M3 HECKOJBKHX IMocienoBarenbHbix ¢as. Ilpogasa -
K pa3HbIM TIOJIFOCaM KJIETKM pACXOAATCA YIBOCHHBbIE ULEHTpUoian. OT HHUX K
LEHTpOMEpPaM XPOMOCOM IPOTATHBAIOTCS MUKPOTPYOOUKH, OOpa3ylolue BEPETEHO
NeleHusa. XpOMOCOMBI YTONIIEHBI M Kakaas XpoOMOCOMa COCTOMT U3 JBYX
xpomatrua. Memaghasza -6 5Toii (haze XOpOoIIO BUAHBI XPOMOCOMBI, COCTOSINUE W3
aByx xpomatuj. OHM BBICTpaMBAIOTCS MO AKBATOPY KJETKH, 00pa3ys meTadasHyro
MJIACTUHKY. AHagaza-xpoMaTuibl PacXoAsaTcs K IMOJIOCaM KIETKH C OJUHAKOBOU
CKOPOCThI0. MUKpOTpYOOUKH yKOpauuBaroTcs. Tenogasza-oouepHue XpoMaTHabl
MOAXOAAT K TMOJIocaM  KJIETKH. MUKpPOTPYOOUKH  HcUe3aloT. XPOMOCOMBI
JECIUPATU3YIOTCS U CHOBa MPHOOPETAIOT HUTEBUAHYIO (opmy. DopMupyroTcs
anepHas 000J0uka, SAPBIIKO, pubocoMmbl. [umokune3 — tipolecc paszieieHUs
nuromia3mbel. Kierounas memOpaHa B IEHTpPAJIbHOM 4YacTH KIETKH BTATHMBAETCA
BHYTpb. OOpa3zyercs Oopo3na AedeHHs, MO Mepe yriayOJeHuss KOTOpoWl KIeTKa
pa3aBauBaercs. B pe3ynbrare MuTo3a 00pa3yroTcs J1Ba HOBBIX SApa ¢ UICHTUYHBIMU
HabopaMu XpOMOCOM, TOYHO KONUPYIOUIMMH T'E€HETUYECKYl0 HHMOpMAaIIUIO
MaTEpPUHCKOrO sapa.
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[nepsoorpr|3a-renb]—/" Yuctakos MeaH [lopodieeBuny, 1874

AN Ao CH AT }T: MUTO3 (KAPUOKNHES)
LMTOKMHES

[ OCHOBHOE coBbiTUe

pacnpefgeneHne XpoMocom no
AOYepPHUM KNeTKam

[ thazbl MUTO3A

Mpodhasza 2n4c MeTadcbasa 2n4c AHachasa 4n4c Tenodasa 2n2c
BepeTeHo Paapyl.u_enme MeTadasHan O6pasosaHune O6pasoeaHue
fAepHoi nnacTuHka NepPeTAMKMA __AApbLILIKa

Aenenna

obonoukn __

I
XpOMOCOMBI, COCTOALLMUE BepeTeHo aeneHns HouepHue

13 ABYX XpOMaTUA, XPOMOCOMb! aAepHon oBonoyku
cnupanusayna XpoMocoMm coefiMHeHWe HUTen paspbiB LEHTPOMEp  OCTaHOBKA XPOMOCOM
paspyweHue agepHoOi oBonoYku BepeTeHa AeneHns ¢ nepemelyeHie thopMUpoBaHUe
pacnag 3MC Ha oTACNbHBLIE BaKyonH :S:L’ﬁ";:pa”" XpomaTtig K noniocam HACPHbIX 0Gonovek
pacxoxaeHue UEHTpUOnei K KNETKH MCYe3HOBEHUE HUTEH
nonecam BepeTeHa AeneHUn
nepemeLeHUe XPOMOCOM 1 arou xpomaTUAb P a
ofpasoBaHue BepeTeHa AeneHuns B 3KBaTOpUanbHyho CTaHOBATCH Aecnupanusauns

NJoCKOCTE, T.8.
obpasoBaHue
MeTacpasHOW NNACTUHKK

caMocToATeNbHbIMKY ~ XPOMOCOM
ofHOXpOMaTUAHbIMK
XpomMocoMaMu

3Ha4eHHe

POCT OpraHu3ma

pereHepaumna
Gecnonoe pasMHOXeHUe

obpasoBaHWe ramer y BbICLIKX .
¥ AMUTO3 — npAMoe AeneHue Agpa nyreM ero nepellHypoBbIBaHUA NepeTAXKOU

pacteHuun
(HU3WKe rpushl, XpsileBas TKaHb, POroBULA MMa3a, ONYXoNeBble KNeTKH)

MuTto3 - cnocob geneHnA KNeTo4YHbIX Afep, NpU KOTOPOM Ka)XxaanA U3 ABYyX O0YepHUX
KNeToK nony4yaer XpOMOCOMHbIﬁ Haﬁop, I»‘I,EI.BHTM‘-IHI:II?I MaTepUHCKOMY.

IIpakTH4yecKkue 3aHATUSA
— HE IPEAYCMOTPEHO

3agaHus 111 CAaMOCTOATEIbHOI0 BHINOJIHEHUSA
— HE MPEeAYCMOTPEHO

Bonpocsl 17151 CAaMOKOHTPOJISA 110 TeMe:

1. Kakue CymecTByrOT TUIBI AEIEHUS KJIETOK ?

2. YeM oTiIMYaeTcd amMuTO3 OT JPYTUX THUIIOB JEJIICHUS KIETOK MW IS
KAKUX OPraHu3MOB OH XapaKTepeH?

3. Uto Takoe KW3HEHHBIA LUKI KJIeTKU? JlaiiTe onpeneieHne MUTOTUYECKOTIO
LHUKJIA KJIETKH.

4. Yrto Takoe MuTo3? B uem ero 6Moaoruyeckuii cMbici?

5. Kakue nporieccel MpoUCXOoAsT B sifpe B uHTEpdaze?
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Paszgea 2. Opranusm. Pa3MHOKeHHe 1 HHAMBHUAYAJIbHOE PA3BUTHE OPIraHU3MOB
Tewma 2.1. PasMHOXeHNE U MHANBUAYAITHHOE PA3BUTHE

OcHOBHbIE NMOHATHA M TEPMHUHbI MO TeMe: OHTOreHEe3, SMOPHOHAaJIbHBIHI
MEepPHO/I, MOCTAIMOPUOH ATILHBIN MEPUo/, racTpysalus, ApoOJIeHHE.

Il;1an u3y4yeHHsi TEMBbI:
1.OnTOrenes
2. OCHOBHBIE 3TaIlbl OHTOI'€HE3a
a. JlpoGienue
0. DacTpynsuus
B. I'cTO 1 opraHorenes

KpaTkoe u3no:xxeHune TeopeTHYECKUX BOMPOCOB:
OHTOT'EHE3

Onmozene3 — UHOUBUOYATbHOE PA3GUMUE OP2AHUZMA, 8 OCHOBE KOMOPO20
Jledcum  peanuzayusi  HaAcCleOCMBEHHOU  UH@oOpMayuu  Ha  8cex  CMaousix
CYUecmeo8aHus 6 ONpeoeNeHHblX YCI08UAX 6HewHeli cpeodbl, OH HAYUHAEmCsl
obpaszosanuem 3ucomsl (Npu NOAOBOM PASMHOICEHUU) U 3AKAHYUBAEMCSL CMEPMNBIO.

OHTOreHe3 MHOTOKJICTOYHBIX J>KHBOTHBIX, Pa3MHOXKAIOIIUXCS ITOJOBBIM
MyTeM, pa3lessdioT Ha JBa TMepuofa: SMOPUOHAIBHBIM  (3apOABIIEBBIN) U
MOCTAIMOPU OHATHHBIMN.

SMBPUOHAJIbHBIN ITEPHO/]

OMOpPHOHAIIGHBIM  MEpUOA  HayMHAeTCs ¢ 00pa3oBaHHUS 3UTOTHI |
3aKaHYMBAETCS BBIXOJOM U3 SIMIEBBIX 000JI0UEK HIIM POKIACHUEM OpraHu3Ma.

OmbpuoHanvHoe pazeumue OONLUUHCMBA MHO2OKIEMOUHBIX HCUBOMHBIX
gKII0Uaem mpu 0CHOBHbIX 9Mana:

1. npobiienue;

2. racTpymsius;

3. THCTO- ¥ OpraHOreHes.

1. Apobaenne

Cmaous Opobnenuss XapakTepu3yeTcsi 00pa30BaHUEM MHOI'OKJIETOYHOTO
OJTHOCIIOMHOTO 3apOJIbIlia — CTaaAus OJaCTyJIbI.

Tun npobGnenus sina 3aBUCUT OT KOJIMYECTBA JKEJITKA U XapakTepa ero
pacrpeeaeHusl.

Paznmuuaror siima Tpex 0CHOBHBIX THIIOB:

- usoneyumanvhvle SULA — CONIEpPXKAT MaJlo KENTKa, U OH paclpeieseH
PaBHOMEPHO, TaKue silla BCTPEYalOTCsl Y JIAHLIETHUKA U MJIEKOITUTAIO U X.

- menoneyumanvhvle SAULA XapaKTEPHbI JI1 36MHOBOAHBIX, PENTHIIMNA, NTHILL,
coJiepkar 0O0JIbIIOE KOJIMYECTBO KEJITKA, COCPEIOTOUEHHOI0 Ha OJHOM U3 IMOJIIOCOB
— BereTaruBHOM. [IpOTHBOIONOXKHBIN MOMIOC, COAEPXKAIUN SAPO U HUTOIIa3My 0e3
KEJITKA, Ha3bIBACTCSl aHUMAJIbHBIM.

- YyeHmpoieyumaibHvle A XapaKTepru3yrlTCs TEM, UYTO JKEJITOK HaXOAUTCS B
IEHTPE KJIETKH, a [IUTOIJIa3Ma paciojokeHa Ha nepudepun (stifia HaCEKOMBIX).
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TUIT JPOBJIEHUA

|

[Tonnoe Hemnomnoe

(Ipoburcs Bes AULEKIETKA) (Ipoburcs yacTb AMLEKIETKN)
paenoziepnoe Hepienomepnoe OuUcKouoanvHoe
(oOpazyrommecs 0aacTo- (oOpazyromue 6mactomepsl  (IPOOUTCS TOJIBKO JUCK
MephI PaBHBI [0 pa3Mepy), HE paBHBI 110 pa3Mepy), LUTOILJIA3MBI C JIPOM)
XapaKTEePHO IS 3UTOT C XapaKTepHO JJIS SIUL] C XapaKTEPHO TOJBKO JJIS ST
MaJIbIM COJIEp KaHUEM YMEPEHHBIM COJIEpPKaHUEM ¢ 0OJIBIINUM COZIEpKAHUEM
KEJITKa — JIAHIIETHUK KenTKa (JIATYILIKH) KeJITKa — MPECMBbIKAIOLIUECs,

ITHII

OJTHOCJIOHBI I
MHOTOKJIC TOTHBII
OJacToMepbl  MOpyJia 3apoJbIil - O1acTyna
: g racTpyna
9KTOJIepMa

SHTOAEpMa

[Tocne omiIOMOTBOPEHUS] TPOUCXOIUT OpobieHue OUNIOUOHOU 3US0Mbl —
Mumomudeckue oenenuss 6e3 pocma Kiemok. B mporecce apoOieHus o0beM
3apoJplllia HE HM3MEHSETCS, a pa3Mepbl KIETOK C KaKIbIM pPa30M yMEHBIIACTCH.
OOpasyromecst B pe3yjibTare JIpOOJICHWsS 3UTOTHl  KJETKH  Ha3bIBAIOTCS
OJlacToMepamu.

[Ipu nmomHoM npoGieHuu (y JNaHIETHUWKA) Ha craguu 32 06J1acToMepoB
3apOJIBINI UMEET BHUJ STOJIBl MAJIWHBI M HA3bIBACCS MOPYIOU (3apoovius He umeem
nonocmu). Ha cranuu 64 GiactoMepoB B HEM 00pa3yeTcsl MOJIOCTh, a 0JIacTOMEPHI
pacmonararoTcss B OAMH CIOHBOKpPYr He€. DTa craaus Ha3bIBACTCS 04acmynol
(MHO20KIEMOUHbI  OOHOCNOUHbBIY  3apoobiul). llonocTe Haxondmasca BHYTPU
HA3bIBACTCA 0.1aCMoYenvio — NepeudHas noiocms meid. Bce KIETKH 3apojibliiia
UMEIOT JUTUIONAHBIN (2n) HAOOp XpOMOCOM.

2. TacTpyasuus

[acTpynsmus — cneayromuid dTan MOPHOHATBHOTO Pa3BUTHSL — 00pa30BaHUE
JABYXCIIOHOTO 3apojblmia. Y JaHIETHUKA 2-X CIOHHBIA 3apOABIIT 00pa3yeTcsi myTeM
BISYMBaHUS (MHBArvHaIMuM) OJacTOAEPMBI B TIOJIOCTh OJiacTorenu. ['actpyna uMmeet
JIBa CJIOSl KJIETOK: HAPYKHBIA KTO/IEepMa U BHYTPEHHHI — dHTOAepMa. VX Ha3pIBalOT
MEPBBIM U BTOPHIM 3apOJBIIICBHIMU JIMCTKaMU. [1070CTh Ha3pIBaeTCS TacTPOLETHIO
WJIM TIOJIOCTh TIEPBUYHON KHUIIKH, & BXOJ B HE€ — MEPBUYHBINA poT, WK Oiactonop. Y
OCCIO3BOHOYHBIX ~ OJacToOmop  TpeBpaliaeTcs B~ OKOHYATEJIBHBIA  POT
(MIepBUYHOPOTHIE), Yy BTOPUYHOPOTHIX >KMBOTHBIX (XOpPIOBBIE), W3 Onacromopa
dbopMupyeTcsi aHaTbHOE OTBEPCTHE, a pOT o0o0pa3yeTcs Ha MPOTUBOIOJIOXKHOK
CTOpOHE TeJIa.

Ha cragum pAByX 3apobIIIEBBIX JIMCTKOB 3aKaHYMBACTCS Pa3BUTHE
KHIIIEYHOMOJOCTHBIX (TUIPBI, MEAY3bl), Y BCEX OCTATHHBIX THUIIOB KUBOTHBIX MEXTY
OKTO- W DHTOAEPMOW oOpa3yeTcs TpPETHUH 3apOobIIIeBBIA JHCTOK — Me30/epMa
(bopmupyercs U3 KJIETOK SHTOJAEPMBI).
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3apoAblllieBble JTUCTKA — 3TO OTJEIbHBIE IIACThl KJIETOK, 3aHUMAroIlue
OTJEIbHOE MOJIOKEHUE B 3apOJIbIIIe, U3 KOTOPHIX B JalbHEHIIEM pPa3BUBAIOTCSA BCE
CHCTEMbI OPraHOB.

3. T'mcTo W opraHoreHes — mpouecc oOpa3oBaHUs TKaHE M OpPraHoB —
CJIEIYIOIIHI 3Tan SMOPHUOHAIBHOTIO Pa3BUTHSL.

Oxkmooepma Ha CIMHHOM CTOpOHE 3apojblllia Iporudaercs, oOpasys
KenoOOK, Kpasi KoToporo cMmblkaioTcs. (OOpa3oBaBiiasici HEpBHas TpyoOka
norpyskaetrcs noj skroaepmy. Ha nepenHem koHiie HEpBHOU TpyOku (opmupyercs
rojoBHoi Mo3r. [Iporecc oOpa3oBaHMs 3apojblilia ¢ KOMIIJIEKCOM OCEBBIX OPraHOB
(mepBHas TpyOKa, Xopma, KWIIeUYHas TpyOKa) Ha3bIBaeTCs HEUpylsauued, a
o0pa3oBaBIIUiiCS 3apOABIII — HEWpYyJIoiH. OTPOCTKM HEPBHBIX KJIETOK II.H.C 00pa3yloT
nepudeprdeckrue HepBbl. Kpome TOro M3 3KTOAEPMbI Pa3BUBAIOTCS MOKPOBBI U HUX
MPOU3BOJHbIE (HOTTH, BOJOCHI, CaJbHBIE W IOTOBBIE >KEJE3bl, AMajlb 3yOOB,
BOCIIPUHUMAIONINE  KJIETKM  (pelenTophl)  aHaTM3aToOpOB, MO3rOBOWM  CIIOU
HaJNOYE€YHUKOB.

Oumodepma, PpacroOKEHHAsT TMOJ HEPBHOW TpPYOKOW, 000COOIsIeTCS |
o0Opazyer

AIIACTUYHBIN TSHK — Xxopdy. V3 ocranbHOM 4YacTu SHTOJAEPMBI 00Opa3yercs
BIUTEIINN

Hepenas niacmunka 'Y 3apoJIbIIIeH XOpAOBBIX 00pa3yercs
Hepenas mpyoxa) KoMIIeKke 0CeBBIX OPTaHoOB:

Xopoa - HEpBHas TPYOKa;
Dkmoodepma - Xop1a;

- KUILIeYHas TpyOKa
Kotopsle onpenesatoT 2-X CTOPOHHIO0
CUMMETPHIO Teja

KUIIEYHON TPYOKH, MHUIIEBAPUTEIHHBIC >Kele3bl (MeYeHb, MOKEITyq0uHas
’KeJes3a), OpraHbl JbIXaHHsL.
U3 me300epmul pazeusaiomcs 6ce 8UObl COCOUHUMENbHOU MKAHU: KOCTH,
XpAIIA, CYXOXKHIIUS, TOAKOXKHAS KIeTdarka W Jp.), MBIIIB, KPOBEHOCHAs,
BBIJICTIUTENIFHAS M TTOJI0BAsI CUCTEMBI.
[TPOBU3OPHLIE (BPEMEHHBIE OPI"AHBI)

B Imponecce 3M6pI/IOFCHe3a HCO6XOI[I/IM8.$I CBA3b 3apoJbllia CO CpGI[Oﬁ

obecrieunBaeTcs CHEUUATBHBIMU BHE3apO/IbIIIEBBIMU OpraHamu,
(GYHKIIMOHUPYIOIIMMHA BPEMEHHO W Ha3blBAeMUMHU NPOBU3OpHBbIMU. HaszHauenue
MPOBU30PHBIX OpPraHOB — OOECIeYEHHUE >KU3HEHHO BAXKHBIX (PYHKIUNA (YHKIHMA

3apojbIliia B pa3HOOOPAa3HBIX YCIOBUSIX CPEIBIL.

Tak y HCTMHHO Ha3eMHBIX JKUBOTHBIX (MIPECMBIKAIOIIUECS, MTHUIIBI,
MJICKOITUTAIONIUE), TTOTEPSIBIIINE CBSI3b C BOJHOW CPEIOi, 3apOJIBIIIN PAa3BUBAIOTCS B
CHenuanbHOi 000JI0UKE, 3alOJJHEHHOM JKHAKOCThIO — aMHHOH. Il03BOHOYHEIE,
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o0Jalafoie aMHHMOHOM OOBCIUHSIOTCA B TPYNIY BBICHIMX ITO3BOHOYHBIX —
AMHHOTOB.

AMHHOTBI KpOME aMHHOHA HMEIOT W JPYTHE 3apOJbIIIeBhie 00OJOYKHU
QUTIAaHTAWC W JKCATIIMHBIA MEIIOK (PENTHIIMU, MTHIBI). Y MIICKOMUTAIOIIMX TOMUMO
AMHMOHA, aJUTAaHTOM Ca M JKEJITOYHOT'O MEIIIKa UMEETCSI U XOPHOH.

1. Xopuon (cocyoucmas obonouka) oOpa3yeTcs U3 SKTOAECPMBI 3apPOJIBIIIA,
MTOKPBIT BOPCHHKAaMH, KOTOPBIC BPACTAIOT B CIM3HCTYIO 000JIOUKYy Marku. [lozxke
JacTh XOpPHOHA TEPSAET BOPCHHKM M TIOJIydaeT Ha3BaHWE TIJIAJIKOTO, a MECTO
HauOOJIBIIIETO PAa3BETBICHUS BOPCHHOK XOPHOHA, Han00JIee TECHO KOHTAKTUPYIOITHX
C MAaTKOW, HOCHT Ha3BaHME JICTCKOI'0 MECTa, WUIM I IUTAlleHTHl. Yepe3 IUIaeHTy
JI0J] CHAOKaeTCsl MUTATeIbHBIMU BEIIECTBAMH, KHUCJIOPOJIOM U OCBOOOXTACTCSA OT
npoaykToB xu3HeaesTensHoctu (CO, u ap.), niayenma ocywecmensem 0apbepHyo
@yHKYUuU, 3aTeP>KUBas MHOTHE BPEIHBIC BEIIECCTBA 1 MUKPOOPraHU3MBI, HO Uyepe3 Heé
MOT'YT TIPOMTH AJKOT0JIb, HUKOTHH M HEKOTOPHIE JICKAPCTBEHHBIC BEIICCTBA.

2. AmHuon - eHympeHHsAs 3apooviuiesas obonouka (BOmHas 00OJouka —
OKOJIOTLIOAHBIA  MY3bIphb). DYHKIHMEH ero »muTenus  SBISICTCI  CEKpeIus
OKOJIOTIJIOHBIX BOJI, OIPECIISIOMINX BAKHEHIITNE YCIOBUS Pa3BUTHSI TUIOJA, a TaKKe
BBIBEJICHUE TPOAYKTOB €ro OOMEHA B OKOJOILUIOAHYIO JKHJKOCThH, IPEIOTBpAaIlacT
MOTEPI0 AMOPHOHOM BOJBI, CIYXXHUT 3alllUTHONW TOIYIIKOW M CO37aeT 30pPHOHY
BO3MO)XHOCTB JIJI1 HEKOTOPOH TOJIBMYKHOCTH.

3. Kemnmoumviu mewiok 'y MIICKONUTAIOIIMX PEAYLUPOBAH, 3allOJHEH
KHUIKOCTBIO, coepKaIieil Oenku u coir. Ha paHHUX CTamusiX pa3BUTHS OH WUTPacT
POJIb KPOBETBOPHOI'O OpraHa, U3 0COOBIX KPOBSHBIX OCTPOBKOB 00Pa3yrOTCs TEPBBIC
KJIETKH KPOBH M COCYJBI 3apOJblllia, TAKXKE 37eCh 00pa3yroTCs IOJIOBBIC KIIETKH
3apOoJIBIIIa, KEITOYHBIM MEIIOK BXOAUT B COCTaB IUTAICHTHI. [103ke U3 JKEITOYHOTO
MeIIKa o0pa3yeTcs MyIoBHHA.

4. Annaunmouc (Mouesas 0060104Ka) PacTeT U3 3aJHEH KUIIKHU 3apOJIbIIia, TOKa
HE MPUJCT B COIPUKOCHOBEHUE C XOPUOHOM, 00pa3ys O0raTyr coCcyldaMu CTPYKTYPY
XOPHUOHAIJIAHTOUC. AJIJTAHTOMC BMECT€ C JKEITOYHBIM MEIIKOM YYacTBYyeT B
00pa30BaHNH MYIIOYHOT O KaHATHKA.

I[TOCTOMBPUOHAJIBHOE PA3BUTUE

[TocTomMOpHoOHaAIBHBIA  MEPUOJ OHTOIEHE3a HAYMHACTCI C MOMCHTA
POXKICHUS WM BBIXOJAa W3 SHIEBBIX OOOJOYEK M 3aKAaHYMBACTCA CMEPTHIO
opram3Ma. OTOT IEpPUOJ XapaKTECPU3YETCI POCTOM U IIOJOBBIM CO3PCBAaHUEM.
PaznmuuaroT npsimoe u Henpsimoe (¢ Metamopdo3amMu) MocTIMOpHOHATIBHOE Pa3BUTHE.

MocTaMOpUOHAJILHOE iafnmme

ITpsimoe — Henpsimoe —
XapaKTepU3YeTCsl POCTOM pa3BHUTHE C NPeBpaleHUsIMU (C MeTaMopdo3om)
Y TIOJIOBBIM CO3pEBaHHEM
(IpecMbIKaroecs, MTHIH, C TIOJIHBIM C HENOJHbIM
MJIEKOTIUTAIOLIHE) TPEBaIlCHUEM: MIpeBaleHUEM:

- AHIL0 - AWIL0

- IMYUHKA (T yCEHUIIA) - JINYUHKA

- KYKOJIKa (ros10BacTUK)

- IMaro - B3pocias 0co0b
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IIpu npsimom pazéumuu Ha CBET TOSBIISICTCS OPraHU3M MOXOKUN Ha B3POCIYIO
0co0b, HO OTJMYAeTCs OT HETO TONBKO pa3MepaMHd, HEIOPa3BUTHEM IOJIOBBIX
OpPraHoB, a TaKXke MpomnopiusMu Tena. [locTaMOprOHANIBHOE pPa3BUTHE, B 3TOM
cllydae, CBOAMTCS K POCTYy M TIOJIOBOMY CO3PEBAaHUIO. XapaKTepHO ISt
MPECMBIKAFO IIIUX CSI, TITHI] M MIICKOITUTAIOTIIN X.

IIpu nenpsimom pazeumuu (pasBUTHE ¢ MeTaMOpd03aMH) — MPEBPAIICHHUSIMH,
U3 SUIEBBIX 000JIOYEK BBIXOIUT JIMYMHKA, OTIIMYAOIIASICS OT B3POCIOr0 OpraHu3Ma
(Mopdonornuecku U (puznosgoruyecku). Y He€ HUMEIOTCS CIeIUaIu3upOBaHHbBIC
JMYMHOYHBIC OpPTraHbl, OTCYTCTBYIOT HEKOTOPBIC OpraHbl B3pOCiIoi ocoOu. JInunHka
MATAETCS, PACTET, JUYMHOYHBIC OpraHbl pa3pyIIAlOTCsA, (HOPMHPYIOTCS OpraHbl
B3pOCIIOTO )KHBOTHOTO. buonozuyeckoe 3navenue HEMPSIMOTO Pa3BUTHUS 3aKIFOYACTCS
B TOM, YTO OPraHHU3M Ha CTaJMH JIMYUHKU PACTET U Pa3BUBACTCS HE 3a CUCT 3alacCHbIX
MATATEIbHBIX BEIISCTB SUIICKICTKH, a OJiarogapsi CaMOCTOSITCIIBHOMY IHUTaHHUIO.
CnenoBarenbHO, TaKOH THI Pa3BUTHS XapaKTEepPeH IS OPraHW3MOB, SIAIICKICTKU
KOTOpPBIX  COAep)KaT MaJloe  KOJIMYECTBO JKEITKAa (36MHOBOJHBIC, MHOTHE
YJICHUCTOHOTHE U JIP.)

Takum 00pazoM, IPH HEMPSIMOM PA3BHTHU YMCHBIIACTCS KOHKYPEHIIHS 3a
MIUIIYy 1 MECTO OOMTAaHMS MEXKITY B3POCIBIMUA 0COOSIMHM M UX TTOTOMCTBOM. Hampumep,
JUYMHKA JIATYIIKA — TOJIOBACTUK ITUTACTCS PACTCHHSAMH, a B3pocias JIATyIIKa —
HAaceKOMBIMHU. Takke, y psla BHUJAOB, HapUMEP KOPAJUIOB, B3POCIbIE 0COOU BEIYyT
MPUKPETUICHHBIA 00pa3 KU3HHW, OHM HE MOTYT IEepPEABUTAThCA. 3aTO JIMYMHKA Y HUX
MOJIBIKHA, YTO CIIOCOOCTBYET pacCeICHHUIO BUJIA.

IIpakTHyecKkue 3aHATUSA
— HE IPEAYCMOTPEHO

3agaHus 111 CAaMOCTOATEIbHOT0 BHINOJTHEH U
— HE NPEeAyCMOTPEHO

Bomnpocsl 17151 CAaMOKOHTPOJISA 110 TeMe:

1.Kakue sTansl BbIACISIOT B TOCTAMOPH OHAIBHOM Pa3BUTHH, U UEM OHH
XapaKTEPpU3YyTCA?

2.Kaxue Tumsl mocTaMOpHOHAILHOTO PA3BUTHS BBIIEISIOT?

3.CpaBHHUTE NPSIMON U HEMTPSAMOM THUII Pa3BUTHS?

4.Yro Takoe Mmetamopdo3? IIpu kakom Tue pazBuTHs OH HabmoaaeTcs?

5.CpaBHUTE pa3BUTHE HACEKOMBIX C IIPSIMBIM U HEMPSAMBIM Pa3BUTHEM?
[IpuBeauTe MpUMEPHI.

6.KTo Takue HuUMQpsI U UMaro?

7.Kakne opranbl Ha3bIBalOT MPOBU30PHBIMH M KAKOBO UX 3HAYEHHUE?

8. B uem Guonornueckuii cMpici Mmeramopdo3a’?
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Pa3znena 3. OCHOBBI reHETHKH U CeJICKIUH
Tema 3.1. OCHOBBI yu€HUSsI O HACIEACTBEHHOCTH U U3MEHUYNBOCTHU

OcHOBHbIE TOHSITUSI U TEPMHUHBbI MO TeMe: T'CHETHKA, HACJICICTBEHHOCTb,
W3MEHYUBOCTb,

Ilan u3y4yeHus TeMbI:

1. IToHATHE «TCHETHKAY.

2. OCHOBHBIE IOHATHUS TCHETHUKH.

2. 3aKOHOMEPHOCTH HACJIEIOBAHUS.

KpaTkoe u3no:xxeHune TeopeTHYECKUX BONPOCOB:

I'eneTHka — HayKa 0 3aKOHOMEPHOCTSAX HACIEICTBEHHOCTU U U3MEHUHUBOCTH.

HacJsiencTBeHHOCTb — 3TO CBOMCTBO JKMBBIX OpraHM3MOB NepeaaBaTh U3
MOKOJICHHSI B TOKOJEHUE OCOOCHHOCTH MOp(oaoruu, (u3HOJIOTUU, OUOXHUMHUU U
WHJIMBUIYaJIbHOT'O Pa3BUTHS B ONPEACIEHHBIX YCIOBUIX CPEIbL.

MN3MeHYHBOCTH — 3TO CBOWCTBO, MPOTUBOIOJIIOKHOE HACIEACTBEHHOCTH, - 3TO
CIIOCOOHOCTD JOYEPHUX OpPraHU3MOB OTJINYATHCS OT ponurenein
MopdosorndyeckumMu, (HpU3N0IOrHYecKUMH, OUOXMMUYECKUMU OCOOCHHOCTSMU U
OTKJIOHEHUSIMA B UHANBUIYATbHOM Pa3BUTHUH.

HacnencrBeHHOCTh M W3MEHUYUBOCTH PeaiM3yHOTCH B npouecce
HACJIeI0OBAHMS, TO €CTh, IPU NEpeiade FeHEeTUYECKO MH(OpMauu OT pOAUTENEH
MOTOMKaM 4Yepe3 TMOJIOBble KIETKU (IpU IOJIOBOM PA3MHOXKEHUM) WM 4Yepe3
cOMaThyecKue KJIeTKU (TIpu 0ecrnoyioM pa3MHOXKEHHH ).

OcHOBHBIC 321241 T'€HETUKH:

o U3y4YeHUE cnoco00B XPaHEHHs FeHETHYECKOM WH(OpPMAaIMU y pa3HbIX
IpyIn OpraHnu3MoB;

. U3yYeHUE MaTepuaJbHbIX HOCHTeJIeil TeHeTHYecKol nHpopMaluu;

o aHaJIM3 cmoco00B  Mepeaayu HACIEJCTBEHHOW  HMH(pOpMalud U3

MOKOJICHUS B IOKOJICHHUE;
o M3y4eHHE 3aKOHOMEPHOCTEN peajn3anuu reHeTUYeCcKon HH(pOopMalnu
B IpPOIECCE WUHAMBHUIYAIBHOTO PA3BUTHUS M BIMSHHUS HAa HUX YCJIOBUM BHEIIHEU

Cpensl;

o U3y4eHUE MEXaHU3MOB W3MEHYMBOCTH U pOJIM H3MEHUYMBOCTU B
ABOJIIOLIMOHHOM IIPOIIECCE;

o U3bICKaHHE  CIOCOOOB MCIPABJIEHUS MOBPEKIEHHON  T'e€HETUYECKON
uH(popMaImu.

Kpome TeopeTrueckux 3ajau reHeTUKa peliaeT U MPaKTHYeCKue 3aJa4u:

- BbIOOp HanboJiee 3 (HEKTUBHBIX TUIIOB CKPEIIMBAHUS U CIIOCOO0OB 0TOOPA;

- pa3paboTka METOJOB 3aKpEIUICHWS I[€HHbIX MPU3HAKOB M METO/OB
MO/IaBJICHUS HEXeNaTeJIbHbIX PU3HAKOB;

- HCKYCCTBEHHOE MOJIy4eHUE HOBBIX (POPM >KUBBIX OPraHU3MOB;

- pa3paboTKa METOJI0B 3alIUThl OT MyTareHHbIX (PaKTOPOB;
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- pa3pa0oTKa  METOJOB  TE€HHOW  HMHXEHEPUH Ui  TMOJYyUYECHHS
BBICOKOO(D(PEKTUBHBIX  MPOAYUEHTOB  PA3JIMYHBIX  OMOJOTMYECKH  AaKTHBHBIX
COCIUHECHUN.

I'enetuka TECHO CBSI3aHAa CO MHOT'MMH OMOJIOTrMYECKUMU
HaykaMy: OMOXUMH e, MOJIEKYJISIPHOIlI OMoJiorueil, HMTOJI0THEel, IMOpHUOJIOTruei,
Teopuen IBOTIOLUH.

DJIeMEHTAPHOM IMCKPETHOM eXMHMIell HACIEICTBEHHOCTH U U3MEHYMBOCTU
SIBJISIETCSI TE€H.

I'en wim HacaeacTBeHHbll ¢akTop — 310 yyactok MmoJekyiasl JHK (y
HekoTopeix  BuUpycoB PHK), koropeiii  ompenenser  mocienoBaTebHOCTh
AMUHOKHCJIOT ~ KOHKPETHOro  MOJUNEeNnTUjaa (WIM  T[EepBUYHYIO  CTPYKTYpPY
noymmnentuaa) i nykiaeoruaos PHK.

OcHOBHBIC NOHATHUS T€HETUKU:

o NPU3HAK — 3TO Jit00asi OCOOEHHOCTh OpPraHu3Ma, MO0 KOTOPOH MOXKHO

pa3IMuuTh 2 0coOM (OKpacKa IBETKOB, IIJIOJA0B, CKOPOCTh CO3pEBaHUs, CIOCOOHOCTH
WJTU HECTTIOCOOHOCTh K CHHTE3Y KaKoro-Iru0o BEIIeCTBA U T. 1);

o AJbTEePHATUBHBbIE  NPHU3HAKU — OTO  TMPOTUBOIOJOXHBIE WU
B3aMMOHMCKITIOY AIOIINE MPU3HAKH;

o aJuleJibHbIe TeHbl WJIM AJJIeJIM — 3TO T€HBI, KOTOPBIC PaclojararoTcs B
UJICHTUYHBIX JIOKYCaX TOMOJIOTHYHBIX XPOMOCOM M OTBEUAIOT 3a MPOSIBICHUE Y
0ocoOel aJIbTepHATHUBHBIX MPU3HAKOB, HUX 0003HAYAIOT OJMHAKOBBIMU OYyKBaMH,
JIOMHUHAHTHBIN TIPU3HAK — 3arjlaBHOM (A), pelieCCUBHBIN — CTPOYHOM (a);

o AOMMHAHTHBI TNPHU3HAK — O5TO AIBTCPHATHUBHBIA NpHU3HAK (M TeH,
00yCTIaBJIUBAIOIINN €ro MPOsBJICHUE), KOTOPHIH MPOSBISLETCS y THOPUIOB MEPBOTO
MTOKOJICHUSI, TOT MPU3HAK NMPOSABJIAETCA B TOMO- U Te TEPO3UTOTHOM COCTOSTHHUM;

° peuecCUBHbIN NMPU3HAK MJIM IMOJABJSIEMbIN — 3TO AIBTEPHATUBHBIN
npu3HaK (M reH, 00yCIaBIMBAIOIIUKN €ro MOSBJICHUE), KOTOPBIH HE MPOSBISICTCS Y
TUOPUJOB  TEPBOIO  MOKOJEHHUS OTOT MPU3HAK NPOSIBJIAETCHA TOJBKO B
TOMO3UTOTHOM COCTOSIHUM;

o JOMHMHMPOBaHWE — O5TO IMpeo0JaJaHue MPU3HAKOB OJHOIO U3
pOAUTENEH;
o TOMO3UTIOTHBII OpraHu3m (rOMO3UI0Ta) — 3TO OPraHu3M, KOTOPBIH

oOpa3yeT OJIMH THUI TaMeT U He aéT paclICTUICHUS MMPU CKPEIIMBAHUM C TaKUM K€ 110
T€HOTHUITY OPraHU3MOM (MOKET ObITh JOMUHAHTHBIM (AA) WM pElleCCUBHBIM (aa);

o reTepo3uroTHbIH Opranm3M (reTepo3urora) — 3TO OpraHu3M oOpaszyer
JIBa TUIA TaMET W Ja€T pacUICIJIEHUE MPU CKPEIIMBAHUU C TAKUM K€ MO T€HOTHUILY
OpraHU3MOM;

o FeHOTHII — 3TO COBOKYIIHOCTb TE€HOB OpraHuisMa (KaXIblii TeH
HCIIBITHIBAET Ha ceO€ BO3ACHCTBHE IPYTUX I'EHOB U CaM OKa3bIBaeT BIMSHUE HA HUX,
MOATOMY OJIMH Y TOT K€ I'€H B Pa3HbIX FT€HOTHUIIAX MOXKET MPOSIBIISATHCS MO-PA3HOMY);
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o (peHOTHII — 3TO COBOKYITHOCTh BCEX CBOWCTB W MPHU3HAKOB OPraHu3Ma
(3TOT TEpMHH MOXKHO YMOTPEOJISATH U MO OTHOLIEHUIO K OJHOMY aJbTePHATUBHOMY
MPU3HAKY), PEHOTUIUYECKUE TPUZHAKHU

a) Mopdosornueckue (uBet, hopMa, OKpacka);

0) anaromuueckue (00bEM, CTPOEHUE);

B) OMOXMMHUYECKHUE (KOHIIEHTpAIUS TJTFOKO3BI, MOYEBUHBI,
YIJEKUCIIOTH), (PeHOTHIT Pa3BHBAETCA Ha 0a3e ONpPeNAeJéHHOI0 TeHOTHNAa U
BO3JIC€CTBHUA YCJOBMH BHEIIHEH Cpelabl, II03TOMY OpraHU3Mbl, HMEIOIINE
OJINHAKOBBIE T€HOTHUIIBI MOT'YT OTJIMYATHCA APYT OT APYyra B 3aBUCUMOCTH OT yCJIOBUH
BHEIIHEWN Cpelibl, OTACIBHBIN IPU3HAK - (PeH;

B oHTOrenese aeicTByer BeChb TI€HOTHII, KAK WEJOCTHASI HCTOPUYECKH
CJIOKMBIIASICS CHCTEMA CO CJOKHBIMM CBSI3IMU M B3aMMOOTHOLIECHUSIMU MEKIY
reHAMU M Cpe1oil 00N TAHUA.

MOHOTHOPHMJHOE CKpelMBaHHE — O3TO CKpEIIMBAaHWE, TNPU KOTOPOM
POIUTENBCKUE OCOOM OTJIMYAIOTCS APYT OT Apyra Mo OJHOH IMape ajbTepHATHUBHBIX
MIPU3HAKOB;

)IHFHﬁpI/I[[HOG CKpeE€IlIMBaHHE — 9TO CKpCIUIMBAHUC, Ipu KOTOPpOM
POOUTCIIbCKUC 0COOH OTJIMYAIOTCA Apyr OT Apyra 1mo ABYM IlapaM aJbTCPHATHUBHBIX
IIPU3HAKOB,

aHAIM3HPYOIIee CKPelMBaHMe - OTO CKpeluBaHue 0C00e C HEM3BECTHHIM
T'CHOTHIIOM €C TOMO3HMI'OTHOM 0CO0bIO;

BO3BpPaTHOE CKpeIIMBAaHUE - OTO CKPCIIMBAHUE THUOPHUAOB IEPBOIO
MTOKOJICHHUSI ¢ TOMO3UTOTHOM POUTENIHCKON 0COOBIO;

PEeMIIPOKHOE CKPelUBAHUE — 3TO CKpelMBaHue 2—Xx GopM Mex1y cobol B
JIBYX Pa3HBIX HAIPABJICHUSX, OJTHO U3 CKPEIIMBAHUN — IIPSIMOE, BTOPOE — 00paTHOE);

YHMCThIE JJUHHU — 3TO 0COOM, KOTOPhIE MPHU CKPEUIMBAHUU APYT C APYroM B
Py MOKOJICHUH He JaBai PacIIeTICHU.

O003Ha4eHus 1151 3alIUCH PE3YyJIbTaTOB CKPEUIMBAHUS:

- «P» - ponutenu;

- «F» - moToMCTBO;

- «F»- rubpu bl mepBoOro MoKOJICHUS;

- «Fy»- rubpuasl BTOPOrO TOKOJCHUS, MOSBISIOTCS MPU CKPEIIMBaHUU
TUOPUJIOB IEPBOTO MOKOJICHUS;

- X - CKpeIIMBaHUE;

- 0 — MY>KCKasi 0COOb;

- 0 — JKEHCKas 0Co0b;

-A U a-ramersl.

3aKOHOMEPHOCTH HACJIeI0BAHMS.

N3yyenne xapakrepa u cnocoOOB mepeaadyn MPU3HAKOB MTOTOMCTBY HAyajaoCh B
17 Beke, (korga ObLIM MPOBEACHBI MEPBBIC OMBITHI MPU THOPUIU3AIUU Y PACTECHUM
HeM. yu€HbiM KenbpeliTepoMm, KOTOPBI 00HAPYKUJT Y THOPHUAOB MEPBOrO MOKOJIECHUS
MPU3HAKK  BEreTaTUBHOM  KpPEMoCTH, celdyac 3TO  SBJICHHE  MOJIYYHUJIO
Ha3BaHUererepo3uc. AHr. cenekiuoHep Hailit oOparunics K ombeiTaMm 1O
CKpEIIMBAHMIO TOpOXa U YCTAHOBUJI, UTO NMPU3HAKUA OJHOTO POAMTENS MPeoOIagaroT
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y rubpuaoB F; u nanee B NOKOJNEHUSIX MPOSIBISAIOTCS paHee CKPbIThIE MPU3HAKU,
II03TOMY OH CJi€Jiajia BBIBOJI O TOM, YTO HACJEACTBEHHOCTh OUCKpeTHA. Dp. yd€HbIit
Honen mnpuMeHMs MeTOJ KOJUYECTBEHHOIo MOACYETA, HO 3aKOHOMEPHOCTh
YCTaHOBUTb HE CMOT, TaK KaK M3y4yas HacJleJOBaHWE HECKOJIbKUX IIPU3HAKOB CPa3y).

MexaHu3mMbl M 3aKOHOMEPHOCTH HacJjel0BaHMs ObLIM BCKPbITHI I
Mennesem. (poawics B 18822 r. B Mopasuu. Ero orenr Obl1 caoBOAOM U MPUBKUIT
ChIHYy HMHTEpEC K CeJeKUHMOHHOMY jaeny. Ilocme 6 KilaccoB TUMHa3uM, H3-3a
MaTepUAIbHBIX TPYIHOCTEH YUUTHCS Aajiblle HE CMOI M MOMNajl B MOHACTBIPb, T'E
npuHsi cad. B MonacTeipe Menzens uzydan 6orocioBue (MOHACTBIPU B TO BpeMs
CIOCOOCTBOBAIM BO3POXKIEHUIO YEIICKON KYJIBTYPhl, @ MOHAXHU OBLIM OJHOBPEMEHHO
MpernojaBareasiMi) U OJHOBPEMEHHO TMPOSIBUJI MHTEPEC K HCCIeI0BATENhCKON
pabote. [lepBbie 2 roma MeHpaenb MPOBOAWI OMBITHI MO OMNPEACICHUIO YUCTOTHI
COPTOB ropoxa, a 3aTeM B TeUEHHE 8 JIeT u3ydal HaclleJJoBaHue 7 map nNpu3Hakos.) B
1865 roxy oH myonukyet paboTy « OnbIThl HaJl PACTUTEIbHBIMU THOpUIAMUY. Y Mep
Mennens 3a 16 et 10 BceoOLIEero npu3HaHus ero pador.

B 1900 rogy oxHOBpeMeHHO W He3aBHCHUMO JIpYyr OT Apyra rosutanzaen /e
®pu3 an sHOTEpe, Hemel] KoppeHc Ha Make, aBcTpueln] UepMak Ha JIypMaHe
OOHAPYXHJIM T€ K€ 3aKOHOMEPHOCTHU, 4To U I'. MeHenb, 0lHaKO MPUOPUTET BCE Ke
ocraiics 3a MeHeneM.

I'maBHas 3acnyra MeHaeass B TOM, YTO OH YCTAHOBHJI 3aKOHOMEPHOCTH
HACJIEOBAHUSA C TMOMOIILI0 THOPUI0JOrHYECKOIr0 MeToAAa (XapaKTepuCTUKa
MpUBEJEHA B METO/[aX T€HETUKH ).

Menenb oueHb yAauHO BHIOpall 00beKT — FOPoX:

- HETIPUXOTJINB;

- JIETKO BBIPAIIMBACTCS;

- Ta€T MHOT' OYMCIIEHHOE IIOTOMCTBO;

- CaMOOIIBUISIOIIEECS PACTEHNUE;

- BO3MOYKHO UCKYCCTBEHHOE OIbIJICHUE;

- OTJIMYaeTCcs OONBUIMM KOJMYECTBOM aJIbTEPHATUBHBIX MTPU3HAKOB.

IIpakTH4yecKkue 3aHATUSA
Ne 2 PemieHne S3KCOEPUMEHTANBHBIX TeHETHYeCKuX 3anad. (CocraBieHue
MPOCTEUIINX CXEM CKPEIIMBaHMUS.

3agaHus 111 CAaMOCTOATEIbHOT0 BHINOJIHEHUSA
— HE MPEeAYCMOTPEHO

Bonpocsl 1151 cCaMOKOHTPOJISI IO TEMe:

KT0 BBEN TEpMUH «T€HETUKA?

KakoBa cTpykTypa COBpeMEHHOM T€HETUKHU ?

Kakune 3a00jieBaHus 3aBUCAT OT T€HOTHIIA 0CO0Mn?

[IpuBeauTe mpuMepsl 3a060JIeBaHU, KOTOPBIE TOIBKO OT reHOTUMa?
Ha3zoBuTe OCHOBHBIC 3aJ1a4l T€HCTUKU?

Kakue meToabl reHETUKHU BBl 3HaeTe?

A o e
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Tema 3.2. 3aKOHOMEPHOCTH U3MEHYMUBOCTH

OcHoBHBIE NNOHATUHA H TCPMHUHDBI mo TEME: NU3MCHYHMBOCTD,
MOIII/I(I)I/IKaI_II/IOHHaH HN3MCHYUBOCTH, HOpMaA PCAKIINHU.

Ilnan H3Y4YCHUA TEMDI:
1. ITousiTHE «M3MEHUYHBOCTh
2. HaCHeI[CTBCHHaH u (I)CHOTI/IHI/I‘IGCKaSI N3MCHYHUBOCTS.

KpaTkoe u3io:xeHue TeOpeTHYECKHX BOMPOCOB:

N3MEHUYUBOCTDb — 5T0 COCOOHOCTh UBBIX OPraHU3MOB MPHOOpETaTh
HOBBIC NMPU3HAKU U KaueCTBa

Pa3ziuyaror HacsieACTBEHHYI0O M (PEHOTHIIHYECKYI0 U3MEHYHUBOCTb.

HacaencrBeHHasi M3MEHYMBOCTh CBSI3aHA C U3MEHEHUEM I'€HOTHIIA.

@eHoTUNINYECKAA (MOOuuKkayuonnas) W3MEHYMBOCTb BBIPAKACTCI B
M3MEHEHHHU (eHoTHIa, OHAa BO3HUKACT KaK peakiys oOpraHM3Ma Ha HU3MEHEHUE
YCJIOBUU CPEMBI.

denoTun opranuzmMa GopMupyeTcs B pe3yJbTare B3auMOACHCTBHS T€HOTHUIIA U
OKPY’KArOUIEN CPEBL.

I'enoTun opranusma ONpeAensieTcs B MOMEHT OILUIOJOTBOPEHHMS, HO CTEIICHb
€ro MocCJienylolel pealu3aid BO MHOTOM 3aBHUCUT OT BHEIIHMX (DaKTOpOB,
BO3JICUCTBYIOIIMX HAa OPraHU3M BO BpeMs ero pa3Butusa. OIWH U TOT K€ F'€HOTHUIl B
Pa3HBIX YCIOBHX Cpe/ibl OyJeT aBaTh Pa3IMuHOE MPOSBIICHUE MPU3HAKA.

[Ipu3Haku OpraHM3MOB MPEACTABICHHBIE B IpeleiaXx BHUAA OTPaHUYEHHBIM
YUCIOM BAapUaHTOB, U YCIIOBUA CPEAbl HA KOTOPBIE MPAKTUUECKU HE BIMAIOT HA UX
dbopMupoBaHUEe, HA3BIBAIOT KAYECTBEHHBIMU. B 3THX ciyyasx paznuyus Mexay
O0COOSIMH YETKO BBIP@KEHBI, a MPOMEKYTOUHbIE (QOpMbI OTCYTCTBYIOT. K Takum
MpU3HaKaM, HapuMep, OTHOCATCA MOJI Yy )KUBOTHBIX M PacTeHUH, okpacka u popma y
CEMSH ropoxa, TIpylnia KpoBH y 4eloBeka, Kak NpaBWiio, HAcClIEeIOBaHUE ITUX
MIPU3HAKOB MOAYUHAETCS 3aKOHOMEPHOCTAM, YCTAaHOBJIEHHBIM I'. MeHieneM.

[Ipr3Haky HA3bIBAIOT KOJIMUYECTBEHHBIMU, €CIIU B Mpeesiax BUuaa HabIoaaeTcs
MHOKECTBO BAPUAHTOB IE€PEX0/a OT MUHUMAIBHOIO 1O MAaKCHMaJIbHOTO 3HAYECHUS.
Nx ycraHaBauBarOT n3MepeHHeM. lIpumepamu TakuxX NPU3HAKOB MOXKET CIYXKHUTb
AUIIEHOCKOCTb KYp, MOJIOYHOCTb KOPOB U JIp.

Hopma peaxuuu — 5TO mpeAenbl NMPU3HAKOB, U I KAYECTBEHHBIX, U JJIA
KOJIMYECTBEHHBIX B KOTOPBHIX BO3MOXKHO M3MEHEHUE (DEHOTUIMMYECKUX MPU3HAKOB Y
naHHoro reHoruna. OpraHu3M HacjleAyeT HE MNpPHU3HAK Kak TaKOBOW, a HOpPMY
peakuuu. Hopma peaknuu MoxeT OBITh IMIMPOKOWM (MPU3HAK MO BIMSIHUEM CPEIbI
M3MEHSETCS B 3HAUMTEIBLHOM CTETEHN) U Y3KOU (MIPU3HAK MaJIo TTOJABEPIKEH BIUSHUIO
ycioBuit cpenbl). [Inpokyto HOpMY peakiiui UMEIOT KOJIMYECTBEHHBIC MPU3HAKH, a
y3KYI0 — KAY€CTBEHHBIE TPU3HAKU.

EnunuuHoe BBIpaXEHHE Pa3BUTHUS TMpU3HAKA (CTENEHb €ro MpOsIBICHUS) B
npeaesiax HOPMbl PEaKIMU Ha3bIBAIOT BapuaHTON. BapuaHThl, pacrojoXeHHBIE B
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ONpPEACNICHHON  MOCHEAOBATeIbHOCTH,  HAalpuUMEp OT  MHUHHUMAIBHOIO  JI0
MaKCHUMAaJIbHOT'O 3HAa4eHUs1, 00pa3yloT BapHallMOHHBIN PSil.

NHTEHCUBHOCTh MOIU(PUKAIUOHHBIX HM3MEHEHUW B 3HAUMUTENIbHON CTEeneHUu
3aBUCHUT OT CHJIbl W MPOJOJDKUTEIBHOCTH BO3ACHCTBUS Ha OpraHu3M (pakTopoB
OKpY>Karouiei cpepl.

Baxneiimas yepra Moau(pUKaIMOHHON U3MEHYMBOCTH — €€ MPEeACKa3yeMOCTh,
M3BECTHO, YTO KOJIMYECTBO M Kauy€CTBO KOPMOB ONPENEIISIOT CKOPOCTh YBEIMYEHUS
MAaccChl T€Ja y CebCKOX0351 CTBEHHBIX )KUBOTHBIX.

[Ipenenbl MOIM(PUKAUMOHHON H3MEHUYMBOCTH OrPAHUYMBAIOTCS HOPMOM
peakuuu. Hampumep, HOpMa peakiuu MO MOJOYHOCTH Y MaJONPOJYKTUBHBIX IO
JTaHHOMY TIpu3Haky mopoxa kojedaercs or 1000 mo 2500 m B roa. Y SIMTHBIX
MOJIOYHBIX TOPOJ] TOKA3aTeJId HOPMbI PEaKIMU M0 aTOMYy MPU3HAKy ropas3io BHIIIE —
1o 12 000 i B rox.

Monudukanuu NpU3HAKOB HE HACIEAYIOTCS, MOCKOJbKY MOAU(DUKAIIMOHHAS
M3MEHUYMBOCTh HE CBSI3aHA C U3MEHEHHEM reHOB. Monu(puKauoHHas U3MEHYUBOCTh
MPOSIBJIIETCS MAacCoBO, 3TO O3HAYaeT, 4YTO OCOOM OJHOrO BHUAA pPEarupyroT Ha
M3MEHEHUs YCIOBUM CpeJlbl OJJUHAKOBO.

OcHOBHBIC 3aKOHOMEPHOCTH MOAU(PUKAIIUOHHOH U3MECHYMBOCTH:

= HE TIepe/1aeTcs 0 HACIECTBY

- U3MEHSIOTCA YCIOBUS — U3MEHsETCs (Mcue3aeT) npru3HaK

- HOpMa peakuuu (mpeaesbl Bapualuidi MpU3HaKa) — 3aJ0KEHbI B
reHOTHUIIE

— MOJIM(PUKAIIMOHHAS HU3MEHYMBOCTh PACHPOCTPAHSETCS Ha BCIO

NOMYJISAIUIO0, T.€. OHA Maccoeas, 3TO O3HAYAeT, YTO OCOOM OJHOTO BHJA

pearupyroT Ha U3MEHEHUS YCIOBUM CPeJlbl OJUHAKOBO.

IIpakTHyecKkue 3aHATUSA
- HE IIPEIyCMOTPEHO

3agaHus 111 CAaMOCTOATEIbHOI0 BHINOJTHEH U
— HE NPEeAyCMOTPEHO

BOHpOCbI AJId CAMOKOHTPOJIA IO TEME:

1. Kakoe 3HaueHue AJ11 OPraHu3MOB UMEET U3MEHUYNBOCTh?
2. Kak cBsi3anbl Mexay co00i (eHOTUI U TeHOTHUII?
3. Kakum yd€HbIM OBUIO 10KA3aHO BIMSHUE YCIOBUM OKpYXKaloIlel cpelbl Ha

pa3Butue GpeHoruna?
4. Kak 05110 10Ka3aHO, YTO U3MEHEHUE (PEHOTHUIIA MO/ BIMSHUEM BHEITHUX
yCJIOBHH HE BBI3BIBACT U3MEHEHUSI T€HOTHUIIA?
B uém pazHuIla MeX1y KOJTMYECTBEHHBIMHU M Kau€CTBEHHBIMU TTPU3HAKaMU ?
6. UTo NOHMMAIOT 1OJ HOPMOU peakuunu?

e
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Tema 3.3. OCHOBBI CEJIEKIIMN PACTEHHH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB

OcHOBHbIE TIOHSITHA W TEPMHMHBI MO TeMe: CENeKUHs, WHOPHUIMHT,
MOJIMTLIION TN S, UCKYCCTBEHHBIA OTOOD, ayTOPUIUHT.

Ilan u3y4yeHus TeMbI:

1. OCHOBBEI ceIeKIIUHU

2. lleHTpBI IPOUCXOXKICHUS KYJIbTYPHBIX PaCTCHUIN
3. Cenekius >KUBOTHBIX

4. Cenexunsi MUKpOOPTraHU3MOB

Kparkoe u3joxenne TeopeTHYECKNX BOMPOCOB:
OCHOBBI CEJIEKII1N

Cesiekuusl — HayKa O BBIBEJCHUHU HOBBIX U COBEPIICHCTBOBAHUM CYIIECTBYIOLIUX
COPTOB KYJbTYPHBIX PACTEHUN, TOPOJA JOMAIIHUX >KMBOTHBIX M IITAMMOB
MHKPOOPTraHU3MOB, COOTBETCTBYIOIIUX MOTPEOHOCTSIM YEJIOBEKA.

Copt, mopoja W INTaMM — COBOKYITHOCTh OCOOE€H, HMCKYCCTBEHHO CO3/JIaHHas
YEJIOBEKOM, KOTOpas  XapaKTEPU3YETCS  ONPENCIICHHBIMU  HACJEICTBEHHBIMU
OCOOCHHOCTSIMH: TPOAYKTUBHOCTBHIO, MOP(DOJOTHYECKUMH U  (PU3HOJOTUYECKUMHU
MPU3HAKAMU.

Teoperuueckoil OCHOBOM CeNEKIIMU SIBISIETCS TIEHETHKa, pa3paldarbiBaroias
MpoOJIE MBI HACIECTBEHHON N3MEHUYMBOCTH, CUCTEMbI CKPEIIUBAHUS U 0TOOpA.

Co3pgareneM COBpPEMEHHOW T'€HETHYECKOM OCHOBBI celiekuuu sBisercss H. N
Basunos.

Baxuenmen 3agadyeld CeNEKIUM SBJSIETCA MCCIEHOBAHUE 3aKOHOMEPHOCTEU
ABOJIIOLIMY JIOMAIIHUX )KUBOTHBIX Y BO3JIEIBIBAEMBIX PACTCHUN.

[To Beipaxkenutro H. M. BaBunoBa, cemekuuss — 3TO 3BOMIOLMSA, YIIPaBisieMast
YEJIOBEKOM.

[Tepen cenekunoHepaMu CTOUT 3a7a4a CO3JAaHUS BBICOKOIIPOIYKTUBHBIX COPTOB U
MopojA,  JAKIIUX  NPOAYKUHMIO  BBICOKOIO  KayecrBa,  MNPUTOAHBIX  JJIsS

MEXaHW3UPOBAHHOT'O  BO3JCJIBIBAHUS W  YOOpPKHM, CIIOCOOHBIX MaKCUMaJbHO

HCIIONIB30BaTh CO3/laBaéMble YCJIOBHMS BHEIIHEW cpeabl (CBET, TEIJo, BOJA,

ynoopenuss, CO, wu T.J4.) © o0OJagalOmMUX JAPYTUMH  HEOOXOIUMBIMU

TEXHOJIOTHYECKUMH KauecTBaMH (MpU TPAHCIIOPTUPOBKE, XPAaHEHUH U TIEPepadboTKe).
OcHoBHBIC (TPaAUIITUOHHBIC) METOBI CEJIEKIIUU — THOPUAN3AIUS U OTOOD.
CoBpeMeHHbIE TeHETUKO-CENIEKITMOHHBIE METO/IbI:

- OTJaJIeHHAas U BHYTPUBUIOBAsE THOpUIM3AIIHS,

- SKCIIEPUMEHTAIbHBIN (MHAYIIUPOBAHHBIN ) MyTareHe3,

- IOJINILJION T,

- TETepOo3uC,

- KJIETOYHAas W TeHHas WHXKeHepusl (OMOTEXHOJOrus) M T.J. TMO3BOJSIOT CO37aTh

HOBBIE ()OPMBI C UCKITIOUUTEIHHO BBICOKMM YPOBHEM MPOTYKTUBHOCTH.

CenekIMOHHBIN TIpoIlecC BKJOYAeT B ceOS TOMCK HCXOIHOI'0 Marepuaia M

BBIJICTICHUS 00Pa3I0B ¢ HaUOOJbIIEH BHIPAKEHHOCTHIO MTPU3HAKA.
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EHTPHI [TPOUCXOXIEHNA KYJIbTYPHBIX PACTEHUN
Axanemuk H. V. BaBunoB ykasweIBaj, 4TO JJIsl YCHOEHTHONW pabOThI MO CO3/IaHUIO
COPTOB M TOPOJ CIACAYyeT M3ydaTh M YYUTHIBATh MCXOJHOE COPTOBOEC M BHUIOBOE
pazHooOpa3ue pacTeHUM M KUBOTHBIX, UX T€HETHUYECKoe pasHooOpaszue. O000IIUB
OTrPOMHBIM MaTepuaj, COOpaHHBI B pe3y/bTaTe MHOT'OYMCICHHBIX 3Kcneauinid, H.
BaBuiioB BHEC BBITAIOIIMICS BKJAA B pa3BUTHE INPEJICTABICHUS O IICHTPE
MIPOMCXOXKJECHUS KYJIbTYPHBIX PAaCTEHUM, KOTOPHIC COBIIAIAIOT C JPCBHUMH OYaraMu

MHUPOBOI'O 3CMIJICACIINA.

HasBanue nenrpa

OpoMalrHeHHbIe pacTeHUs

1. Uunoue3nimcko-

banansbl, caxapHas najibma, caxapHbIi

HHJIOKUTAUCKHUHU TPOCTHUK, OTYPIIbI, OaKIIaKaH.
(r0’KHOA3MATCKUI)

2. Kuraiicko-aImoHCcKHit Puc, npoco, cos, menkoBuia, ciusa,
(BOCTOYHOA3MATCKHUIA) BUIIHS, Yail.

3. llepenneasuarckuii (foro- | [lmenuia, poxxp, S4YMEHb, OBEC,
3araHbIN) qyeueBHUIIa.

MOpKOBB, JICH, MUHJaJIb, BUHOI'PpA.

4. Cpean3eMHOMOPCKUI

OnuBKOBOE JIepPEBO, KaIlycTa, OPIOKBa,
CBEKJIA.

5. AbpukaHckuii

banansi, ap0Oy3, kode, TBepabIe copTa
IIIIICHUIIBI.

6. FOxHOaMepuKaHcKkuit

dacoub, TOMAT, apaxyc, aHaHac,
KapTodeb, XUHHOE EPEBO.

7. Kyxkypy3a, dacomns, TeikBa, Tabak, Kakao,
[{eHTpansHOaMEpHUKaHC KU KpAacHbIM Iiepel], JJIMHHOBOJIOKHHCTBIN
XJIOMYATHUK
CEJIEKLIUS PACTEHUI
MeToabl

Br160op ncxoHOTO

Mmarepuana
(>xenmaTebHO U3 IIEHTPOB MesxmHeitHas MaccoBelii  MTHAMBUTYaIbHBII
MHOT000pa3usl) rubpunnzanus  |(1o (l)EHSTI/IHy) (o refoTumy)
(reTepo3uc)
WuopuauHr [Momumnnownaus Otnanennas
(monydeHue M MHIYIUPOBAHHBIH rUOpuan3aIus
YUCTBIX JIMHHUMA: MyTareHes (peapka X KamycTa)
AA; aa)

Huopuounz 'y pacmenuil

nepeKkpecnHoonbvliislemMblx pacmenud.

TOMO3UTOTHOE cocTosiHue (AA; aa).
NubpuauHr  OpuUBOIUT K

P Aa x Aa

I'm6puauzanus (ckpemusanue) MckyccTBeHHbIH 0TOOD

— amo

KACTIPECCUN ),

F1 AA 2Aa aa

IToTroMCTBO OHOI caMOOIBUIIEMOM 0COOH Ha3bIBACTCs YMCTOM uHuEH (AA, aa).

B cenekunu pacTeHMN 4YacTO NPUMEHSIIOT MEMCAUHEHUHYI0 2Uudpuou3ayuio —
nepekpecmuoe ONnvlieHue MedHcoy PA3HLIMU CAMOONBLISIOWUMUCT JUHUAMU (M.e.

qyucmosimu ]ZMHM}ZJI/IM).
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[Ipu 3TOM BO3HUKAET 3¢hhexm cemepo3uca, unu eubpuoHot mowu, T.e. TuOpubl F1
0 psAAy NPHU3HAKOB YacTO IIPEBOCXOASAT MCXOIHBIC POAUTEIBCKUE (DOPMBI.
OrmedaeTcst MOBBIIICHHAS )KU3HECTTOCOOHOCTH F 1.
DddexT rerepo3rca 00BICHICTCS MEPEBOJIOM PELIECCUBHBIX T€HOB B T€TEPO3UTOTHOE
COCTOSHME, B KOTOPOM OHHM HE OKa3bIBAIOT OTPHIIATCIBHOIO BIIMSHHUS Ha
KHU3HECTTOCOOHOCTh
OpraHusMma.

Dghexm eemeposuca 6 nociedyouux NOKOJIEHUAX NPU NOI080M PAZMHONCEHUU
CHUDICAEMCS U COXPAHACMCA NPU 6€2eMAMUEHOM.

Honunnoudus — KpaTHOE YBEJIMYEHHE YHUCIA XPOMOCOM OTHOCUTEIBHO
rariongHoro Haoopa. Iloaumioubl OTIMYAIOTCs MOBBIIEHHON TPOAYKTUBHOCTBIO.
MHorue KyabTypHbIe PaCTEHUS SBISIOTCS TOTUILIONIAMHU.

JUis mosydeHHs TOJMUIUIOWJIOB BO3JCHCTBYIOT Ha IOJOBBIE KIETKH PACTEHUM
MyTareHaMH, pa3pylIaloIMMHA BEPETEHO AeNeHUs (HampuMep, KOJIXUIIMH) MIPH 3TOM
o0pasyroTcs TpH-,

TETPAIIONTHBIC U T.J. POPMBIL.

Omoanennas eubpuouszayus TO3BOJSAET B OAHOM OpraHU3ME COBMECTUTH
MpU3HAKK pa3HbIX poaoB W BUAOB. [ mOpuasl F; oOvpraHO Oecruiomabl. CoBeTCKUid
yaenHbIit I'. Kapneuenko pazpadoran criocod rnpeooneHus 0ecrioaus:

Cxema:
1. YaBoun umcino xpomocom rubpuaa F1, T.e. ramersl pacreHuid ObUIH
TUTLION THBI

2n (18) x 2n (18) = 4n (36) — KamyCTHO-peJCUHBIA TUOPHA, COCTOSUT M3
JUTLION THBIX

HaOOPOB PEeIbKU M KalyCThI;

1. D10 obecneunsio HopMalbHOE IPOTEKAHUE Meil03a;

2. T'amersl, KOTOpBIE TMpPU OSTOM OOpPA3OBBHIBAIMCH, HECIM MO OJHOMY

rarionAHoMy Habopy peabKu U KamycTsl (9 + 9 = 18)
3. 3urora nocie orIoI0TBOpeHHs BHOBb Hecna 36 xpomocoM (18peanunbix u 18
KaIllyCTHBIX).
Hckyccmeennwviit omoop — 0CHOBA CENEKIIMOHHOIO MpoIiecca.
Ot160p MOKET OBITH MACCOBBIM U WHIUBHIYaTbHBIM.
1. MaccoBblii oTOOp mpeacraBisieT co00il BbIACICHHE psila 3K3EMILISIPOB IO
BHEIIHUM TMpHu3HakaMm (mo ¢(eHotumny) O0e3 MpOoBEpKHM HMX TeHoTumna. Takoil copr
T€HETUYECKH HEOJJHOPOICH, OTOOP BpeMsi OT BPEMEHHU MOBTOPSIOT.
MaccoBplii  0TOOp JII TMEPEeKPECTHOOMBUIIEMBIX pacTeHud (poxkb, KYKypy3a,
MO/ICOJTHEYHHUK).
2. VnpuBupyanbHbIi OTOOp (MO TEHOTHUITY) OIICHMBAIOT TIOTOMCTBO KaXKIIOTO
OTJEIbHO B3SITOIO PACTEHUS B PSAAY HECKOJBKUX MOKOJEHUM — JIJIST CaM OO bUISIEMbIX
pacTeHu# (TIIEHUIIBI, TIMEHSI, TOPOXa).

CEJIEKIIMA ) KUBOTHBIX
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B cenexuuu JKUMBOTHBIX, IO CPAaBHEHUIO C CEJICKUMEH pAaCTEHUU, €CTb Pl
0COOEHHOCTEH:
- BO-TIEPBBIX, ISl )KUBOTHBIX XapAKTEPHO MOJIOBOE PA3MHOXKEHHUE, MOITOMY Jr00as
IIOPOJIa SIBIISIETCS CIIOKHOM MeTePO3UTOTHOM CUCTEMOM;
- BO-BTOPBIX, Y HUX [O3HEE HACTYIAET I10JI0BO3PEJIOCTb;
- B-TPETBUX — HEMHOI' OYHMCIIEHHOE II0TOMCTBO;
- OHM HE Pa3MHOXAIOTCs BEr€TaTUBHO.

OnHako W B CEJIEKIIMU KUBOTHBIX HMCHOJIB3YIOT THOpUAM3ALMIO U OTOOp, Kak

MaCCOBBIﬁ, TaK U I/IHI[I/IBI/II[Y&J'IBHBIf/i.
MeToabI ceie KIMH KMBOTHBIX

CenexiinoHHas padota I'ubpuanzanms OTAOD
HaYMHAETCs ¢ moadopa (ckpemuBaHue)
POOUTENBCKUX Tap ‘ MaccoBblit WNuauBu yanbHbli
bimskopoacTeeHHas HepoacreenHas
(MHOpHIVHT) (ayrOpuauHr)
[TepeBOASsT reHbl B Mesxsi0BOE
TOMO3HUTOTHOE COCTOSTHHE BuyrpuBunosoe (ckpemmBaroTCs
(cxpermmBaroTCs pazHble pa3HbIe BHIBI)
MOPOBI OJHOTO BUJA) KOOBLIa + 0CEN = Myl
npuMep o OeNoi yKpanHCKO# CBUHbBE nOMOMCME0 6eCni0OHO
HHnopuounz — ckpemvBanue MeX1y pOJICTBEHHBIMU 0COOSIMHU.
Y MCPCKPCCTHO OIIOAOTBOPAOININXCA OPraHU3MOB I/IH6pI/I,I[I/IHI‘ — CKpCUIMBAaHUC

OpaTheB ¢ cecTpamMH WJIM POJUTENEH ¢ 1eTbMH (BO3BPATHOE CKPEIIUBAHUE).

['eneTnyeckoe cineacTBUE MHOPUIMHTA — MOBBIIIEHHE TOMO3UTOTHOCTH TTOTOMKOB

M0 Pa3IUYHBIM MPU3HAKAM.
NuOpuauHr yacto BeAeT K OciallIeHUI0 W Jlake BBIPOXKACHUIO TOTOMKOB Y
KUBOTHBIX. M TeM He MeHee MHOPUMHT YacTO UCIIOJIb3YETCS B CEJIEKIIMH KUBOTHBIX,
T.K. JJaeT BO3MOXHOCTh BBISIBUTh M 3aKPENUTh PAJ HACIECACTBEHHBIX NMPU3HAKOB B
MTOTOMCTBE 3a CYET EPEBO/Ia UX B TOMO3UTOTHOE COCTOSIHUE.

Omoanennan  cubpuouzauus  (aymopuounz) —  CcKpelmBaHue  Gopm,
OTHOCSIIIMXCSL K PasHbIM BUJaM, poaaMm U T.1. [Ipu MeXMOpOAHBIX CKpEeIIMBAHUIX
pELIECCUBHBIE TE€HBbl MEPEXOJIAT B TE€TEPO3UTOTHOE COCTOSHHE U HE OKa3bIBaIOT
OTPHUIATENIBLHOIO IEUCTBUS HA PA3BUTUE TEX UM UHBIX MPU3HAKOB Y TOTOMKOB.

OrnaneHHas rulOpuan3anus HUMeeT pPsJl 0COOCHHOCTEW (TPYIHOCTh MONy4YeHUs
ruOpuI0B, a 3a4acTyl0 NOJHAs CTEPUIbHOCTh MOTOMKOB). OCHOBHas NpUYMHA
MOJIHOM cTepuibHOCTH Fi cBsI3aHa ¢ HapylIeHueM Xoja Meio3a.

IIpumep 61ympueuoo6020 CKpewu8anusi:

M. VBaHOB (COBETCKHUU CEJIEKIIMOHEp), CO3/aBas OeNyl0 CTEMHYI0 YKpPauHCKYIO
MOPOJlY CBUHEH, JIJIsl CKPEIIMBAHUSI B3sU1 BBICOKOIPOJIYKTUBHOTO aHTJIMKACKOr O XpsiKa
Y HEMPUXOTJIMBYIO K YCIOBUSAM COZICP>KAHUS IIOJIOBUTYIO YKPAUHCKYIO CBUHBIO.
['ubpuaHOe MOTOMCTBO BHOBH OBIJIO CKpPEUIEHO C AaHIJIMHCKUMH Xpskamu. B
pe3yibrare ObUT BhIBEZEH XpsAK AckaHuil | mpeBOCXOIHOI0 TENOCIOKEHUS, KOTOPOro
OH CKpEUIMBaJl C CECTPaMHM, JOYEPSMHU, BHYUKAMHU U, TAKUM 00pa3oM, OOJILIIMHCTBO
reHOB OBbUIO MEpPEeBEIEHO B TOMO3UTOTHOE COCTOSHUE — OBUIM MOJIY4YeHBI pa3JInyHbIe
YUCTBIC JIMHUU.
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Omoanennan cubpuouzayus. Medxnceuoosoe ckpewusanue. C TIIYOOKOU
JPEBHOCTH YEJIOBEK HCIIOJIb3yeT THOPHUA KOOBUIMIIBI C OCIOM — MyJa, KOTOPBIM
OTJINYAETCS BBIHOCIUBOCTBIO M JOJITOXKUTEIHCTBOM, HO, Yallleé BCEro, MEXBHIOBBIC
TUOPUJIBI CTEPUIIBHBI, Y HUX HAPYIIACTCS MEHO03, YTO MPUBOIUT K OCCILIIOAUIO.

CEJIEKIIA MUKPOOPI" AHM3MOB

TpanuimonHasi celekluusi MUKPOOPTraHU3MOB (B OCHOBHOM OakTepuil U rpuOoB)
OCHOBaHa Ha SKCHEPUMEHTAIHLHOM MYTareHe3e M oToope Hanbosee MpOAYKTHUBHBIX
mramMMoB. ['eHoM OakTepuil ramiouJHbIN, JIOObIE MYyTallMU MNPOSBISIOTCS yXE B
IIEPBOM IIOKOJIEHHUH.

C noMouipl0 MUKpOOHOJIOrHYE€CKOM MPOMBIIIIEHHOCTH MOJIY4al0T aHTUOMOTHUKH,
AMUHOKHCIIOTHI, O€NKHU, TOPMOHBI, pa3iIu4yHble (EpPMEHThl, BUTAMHHBI U MHOI0OE
IpYroe.

MuKkpoopranu3Mbl HMCHOJAB3YIOT [IJIi OMOJOTMYECKOM OYUCTKH CTOYHBIX BO,
YJIY4IIEHU Kau€CTB ITOYBBI.

HoBeiilmmMu MeTORaMM CeJIeKIMH MUKPOOPraHU3MOB, PACTEHHUM W JKUBOTHBIX

ABJISIFOTCS KJIETOYHAs, XPOMOCOMHAsl U T€HHAsI HHKEHEPUSL.
I'enHasi HH/KeHEPHUA — COBOKYIHOCTh METOJUK, IMO3BOJISIOIINX BBIAEIATH HY/KHBIM
Ir€H W3 FeHOMa OJHOIO0 OpraHu3Ma M BBOJUTH €r0 B I'€HOM APYrOro OpraHusma.
PacreHuss u )KMBOTHBIE, B TEHOM KOTOPBIX BHEIPEHBI «4Y>KHE» T'€HBI, HA3bIBAIOTCA
TPAHCTeHHbIMM, OaKTepUU U rprUObl — TPaHC(HOPMUPOBAHHBIMU. TpaTUIIOHHBIM
00BEKTOM T€HHOW MHXKEHEPUU SBIISIETCS KUIIECUHAs MaT0vKa.

IIpakTHyecKkue 3aHATUSA
- HE IIPEIyCMOTPEHO

3agaHus 111 CAaMOCTOATEIbHOT0 BHINOJTHEH U
— HE NPEeAyCMOTPEHO

Bonpocsl 1151 cCaMOKOHTPOJISI IO TEMe:

1. Yto uzy4yaet HayKa CeleKIus?

2. Kakue o01ire MeTobl B CEJICKIIUU CYIIECTBYIOT?

3. Ilepeuyuncnute OCHOBHBIE 33[]Ja4¥ COBPEMEHHOM CEIEKIUM.

4. Kakyro posb JUIsl CENEKIIUU UTpaeT pa3sHOoO0pa3rue UCXOTHOTO
CEJIEKIIMOHHOr0 Marepuaia?

5. KakoB MexaHu3M UCKYCCTBEHHOT0 0TO0pa?

6. JlaiiTe onpeesIeHHE: YTO TaKOE COPT, MOPOAa, ITaMM ?

7. IloueMy copra 1 MOPOJIbI HEJB3s1 Ha3BaTh BUIAAMM ?

8. B uem cocTouT siBJI€HUE reTepo3rca U KaKOBbI €ro FTeHETUYECKUE OCHOBBI?

9. Kakoe 3HaueHre UMEIOT pabOThI CEJCKIIMOHEPOB?
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Paznen 4. Ilpoucxoxaenue u pa3BuTHE )KU3HU HA 3emile. JBOJIIOIMOHHOE
yuyeHue

Tema 4.1. HpOI/ICXO)KI[eHI/Ie N HAaYaJIbHBIC 3TAIlbl PA3BUTHUS ) KU3HU HaA 3emie

OcHOBHbIE NIOHATHS U TEPMHUHBI I10 TEME. KPCAITMOHU3M.

Ilnan H3Y4YCHHUA TEMDI:
1. I'unore3sl MMPOUCXOXKACHUA )KU3HU HA 3emie

Kparkoe u3noxxeHne TeopeTH4eCKNX BOINPOCOB:

T'unome3vt nPOUCX0IHCOCHUA HCUSHUL:

[IpoucxoxaeHue XU3HU Ha 3eMJiie SBJISETCS OJHOM U3 BaXKHEHIIUX MpoOiIeM
ecrecTBo3HaHuA. Ha mpoTsiKeHUun JecsITKOB BEKOB MEHSUIMCH B3IUISIBI HA MPOOJIEMY
KW3HU, BBICKa3bIBAJIMCh PA3HBIE UIEHU, TUIIOTE3bl U KOHUENIMU. HekoTopele U3 HUX
MOJYYMIM LIMPOKOE pPAaCHpOCTPAHEHUE B pas3Hble MEPUOABI WCTOPUU Pa3BUTHS
€CTECTBO3HaHUs. B  Hacmoawee epema cywecmeyem namev 2unomes
603HUKHOGCHUA JHCUSHU:

1. Kpeayuonuzm — THIIOTE3a, YTBEPKIAOIIAsA, 4YTO JKU3Hb CO3J1aHa
CBEPXBECTECTBEHHBIM CYLIECTBOM B pE3yJbTare akTa TBOpeHud. Mmeer camyro
JUTMHHYIO UCTOpHI0. OCHOBBIBAETCS HA HATMYUU B JKMBBIX OPraHu3Max 0coOON CUJIbI,
«IYIIN», KOTOPasl YIPABJIAET BCEMU KU3HEHHBIMU MTPOLECCAMM.

2. l'unome3a cmayuoOHApPHO20 COCMOAHUA, COTJIACHO KOTOPOM KU3Hb
HUKOIJla HE BO3HMKana, a cymecrBoBaga Bcerga. C HM3MEHEHHEM HPHUPOIHBIX
YCIIOBUHM M3MEHSJIMCh U BUJbL: OJHU MCYE3AU, IPYTUE MOSIBIIMCh. OCHOBBIBACTCS
Ha UCCIIEA0BAHUM NAJIEOHTOIOTOB.

3. l'unomeza  camonpou36o1bH020  3GPOHCOCHUA  HCU3HU,  KOTOpas
OCHOBBIBAETCA Ha HAEE MHOTOKPATHOIO BO3HUKHOBEHHMS JKU3HH U3 HEXKUBOIO
BEILIECTBA, ObUIa BBIABMHYTa B JApeBHeM Kutae um WMHaum kak ajibTepHaTHBA
KpeaunuoHU3My. OTy rumnoresy nognaepxkuBanu Ilnaron, Apucrorens, ['amunei,
Hekapr, Jlamapk. CyTh TMIIOTE3bl: HU3IIME JKUBBIE OPraHUW3Mbl BO3HUKIHA U3 WA,
CBIPOM TIOYBBI, THHUIOLIETO Msca. B onpoepxkenue 3tor runore3sl O.Penu
copmynupoBan npuHium: «Bce XuBoe — OT KUBOTO», MOCIE TOro, Kak Haulel
IIPUYMHY TOSBIEHUS 4epBeld Ha rHuroniem wMmsce. JI.Ilacrep cBomMM ombITaMu C
BUPYCAMH OKOHYATEJIbHO JOKa3all HECOCTOATENBHOCTh HJEH  CIOHTAHHOIO
3apOXKACHUS KU3HU.

4. 'unome3a nancnepmuu, COriacHO KOTOPOW >KM3HH OblIa 3aHeceHa Ha
3eMil0 U3 KOCMHUYECKOro MpocTpaHcTBa. BriepBrie Oblna BhickazaHa I'.Puxrtepom B
KoHIe 19 cronmerns. /[aHHas KOHLENMUMS TOMYCKAET BO3MOYKHOCTh IPOUCXOXKICHUS
KU3HU B PA3HOE BPEMs B Pa3HbIX 4aCTAX BceneHHOM M mepeHoce €€ pa3IM4YHbIMU
NyTAMHU Ha 3eMJII0 (METEOPUTHI, aCTEPOUIbl, KOCMUYECKAs MbLUIh).

5. l'unomesza  ucmopuuecko20 - HPOUCXONHCOEHUA  JHCUBHU  Nymem
ouoxumuueckoii 360aw0yuu. Asropamu sBisitorcst A.Onapun u C.XonneitH. C Touku
3peHust runore3bl A.OmapuHa, a TaKXke C IMO3MUUA COBPEMEHHOM HayKH
BO3HUKHOBEHUE JKM3HM W3 HEKUBOIO BEIIECTBA MPOU30LUIO B pE3yJbTare
€CTECTBEHHBIX IIPOLIECCOB BO BCENEHHOW NpHU IIUTEIbHON 3BOJIIOLIWHM MATE€PHUH.
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A.OnapuH BBIIETWJI HECKOJBKO ATanoB OHMOXMMHUYECKOM HBONIOIUU, KOHEYHOU
LIEJIbI0 KOTOPBIX SIBUJIACH IPUMHUTUBHAS KMBAsI KJIETKA. DBOIIOLMS 1UIA [0 CXEME:

A) TreoxuMUYecKas 5SBOJIOLMS IUIAHEThl 3€eMJld, CHHTE3 MPOCTEHIINX
coenquHenuit, Takux kak CO,, NH;, H,O u 1.1., nepexon Boabl U3 mapooOpa3zHoro
COCTOSIHUSL B KUJKOE B PE3YJIbTATE MOCTENEHHOIO OXJIAKICHHUS 3€MIIA. DBOJIOLHS
armocdepsl ¥ rusipochepsl.

b) o6pa3oBanue M3 HEOPraHMYECKUX COCAMHEHUN OpPraHMYeCKUX BEILECTB —
AMUHOKHCJIOT — MW MX HAaKkOIUICHWE B TIEPBUYHOM OKEAaHE B PE3YJbTATE
ANIEKTpOMAarHuTHOro  Bo3fercrBusg  ConHOaA, KOCMHUYECKOTrO  M3IYy4YEeHUS W
ANEKTPUUYECKHUX Pa3PAIOB.

B) mocreneHHoe ycnoKHEHUE OpPraHMYECKHX COCIUHEHHH U o0pa3zoBaHHE
OEJIKOBBIX CTPYKTYD.

[') BblmeneHue OEIKOBBIX CTPYKTYpP M3 Cpelbl, 00pa30BaHHE BOIHBIX
KOMIUIEKCOB M CO3/1aHUE BOKPYT O€JIKOB BOJIHOM 00 O0JIOUKH.

J1) civsiHue TakuxX KOMIIJIEKCOB M O0Opa3oBaHUE KOalEepBaTOB, CIIOCOOHBIX
OOMEHHMBATHCS BEILIECTBOM U PHEPTUEH C OKPYKAIOIIEH Cpe/1oH.

E) mornomenue koauepBaraMu METAIJIOB, YTO MPHUBEIO K OOpPa30BaHUIO
(bepMEHTOB, YCKOPSIIOIIUX OMOXUMHUYECKHE MPOLECCHI.

K) oOpazoBanue rusipooOHBIX JUIHUAHBIX TPAHUI] MEXAY KoallepBaTaMu M
BHEIIIHEW Cpelloil, YTO MpUBENO K OOpa30BaHUIO MOMYINPOHUIAEMBIX MeMOpaH,
KOTOpble  oOeclleuyuMBald  COXpaHEHHEe  CTAOMJIBHOCTH  (DYHKIIMOHHPOBAHUS
KOalepBara.

3) BbIpabOTKAa B XO/A€ OHBOJIOIMU Yy OJTHUX OO0pa3oBaHUM TMIPOIECCOB
CaMOPETYJISIUA U CAMOBOCI POU3BEICHUS.

ITo MHeHuro akageMuka B.BepHanckoro BOZHMKHOBEHME JKU3HU CBSI3aHO C
MOIIHBIM CKauKOM, KOTOpPBIi BHEC B 3BOJIIOIMIO CTOJBKO MPOTHUBOPEYUM, YTO OHU
CO3AIM YCJIOBUA IS 3apOKIACHUSA JKUBOW Marepuu. YUpes3BbpluaiHas CIIOKHOCTH
OpraHu3alMy JKUBOM MATE€pUU SIBISETCA JOKA3aTEIbCTBOM TOIO, YTO 3apOXKIAECHUE
KU3HHU SBIIAETCS PE3YIbTATOM JITIUTEIBHOIO Mpoliecca OUOIOrHYECKOM 3B OO,

IIpakTH4yecKkue 3aHATUSA
- HE IIPEeIyCMOTPEHO

3agaHus 111 CAaMOCTOATEIbHOI0 BHINOJTHEHUSA
— HE MPEeAYCMOTPEHO

BOHpOCbI AJId CAMOKOHTPOJIA IO TEME:

1. I'unnoresnl IMPOUCXOKICHHU A KHN3HH. I/I?)yIICHI/Ie OCHOBHBIX
BaKOHOMepHOCTeﬁ BO3HUKHOBCHUA, pa3BUTHUA U CYICCTBOBAHU A KU3HU HaA 3emie.
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Tema 4.2. cropus pa3BUTHS SBOJIOIMOHHBIX UIEH

OcHOBHbIE TNOHSATHA H TCPMHUHBLI II0 TEME! 61/1HapHa51 HOMCHKJIATYypa,
CCTCCTBCHHAA CUCTCMaA, NCKYCCTBCHHAA CUCTEMA, 3BOJIIOIUSA, CUCTCMATHUKA, BU/I.

I1nan u3yvyeHus TeMbl:

1. OBomouus. Mcropust pa3BUTHs SBOJIIOLIUOHHBIX UACH.
2. 3nayenue pador K. Jlunues.

3. 3nauenue padot XK.b. Jlamapka.

KpaTkoe u3no:xxeHune TeopeTHYECKUX BONPOCOB:

1.9Bomouus. UcTopusi pa3sBuTHS IBOJIOLUOHHBIX M1l

Tepmun «@BOmoOnUs» (OT nar. evolutio — pa3BepThIBaHKHE) BIIEPBbIE ObLI
uCcnoyib30oBaH B Ouoniornu B 1762 r. mBelnapckum Harypaiucrom [apnem bonue
(1720—1793). DOBomrorus HeoOpaTUMOE HAINPABICHHOEC HCTOPUYECKOE Pa3BUTHE
KUBOM TPUPOIBI, COMPOBOXKIAIONIEECS HU3MEHEHHEM, T'€HETHYECKOr0 COCTaBa
NOMyJsAui, (opMUpOBaHUEM ajanTaluid, oOpa3oBaHMEM M BBIMUPAHUEM BUJIOB,
npeoOpa3oBaHreM OUOTEOIIEHO30B U OMochephl B 1IEJIOM.

DBOMIOIUS — 3TO MPOLECC MPUCIOCOOUTENBHOTO MCTOPUUECKOTO Pa3BUTHUS
’KUBBIX OPraHU3MOB Ha BCEX YPOBHSX OpraHU3allu )KHUBOTO.

W3naBHa wblcnuTene mopaxanio MHorooOpasue ¢GopM  OpPraHu3MOB,
YIAUBUTENIbHAS 11€J€CO00Pa3HOCTh B UX CTPOEGHUM M TOBEACHUHM, COOTBETCTBUE HX
cpelie 0OMTaHus U IPOTPECCUBHOE PA3BUTUE OT MPOCTOrO K CIOKHOMY.

I'peueckuit ¢unocod I'epaknauT, KUBIWIMKH B 6 B. 10 H. 3., CUATAN, YTO BCE
’KUBbIE CYIIECTBA, B TOM YKCJIE U YEJIOBEK, Pa3BUBAJMCh €CTECTBEHHBIM MYTEM M3
nepBuyHON marepuu. Ero m3peueHue «Bce Teder, Bce U3MEHAETCS» IPEANOaracTt
MpU3HAaHUE U3MEHEHUS )KUBOU MPUPOIbI.

Apucrorens (384—322 no H. 3.) paccMarpuBal pPa3BUTHE MPHUPOABI C
UJCAUTMCTUYECKUX MO3UIMKA. OH cyuTal, 4TO MaTepus MacCUBHA, a €€ CTPEMJICHUE K
JIBUKEHUIO 00yCIoBIUBaeT (hopMa — 0coboe HeMaTepraibHOE Hadyalo, U JAOMYyCKall
CYLIECTBOBAHHUE OOKECTBEHHOI'O «IEPBOr'0 JBUTATENs». BaXHyl0 pojb B pa3BUTUHU
PEBOJIIOLIMOHHON UJeu chirpaga padora Apucrorens «JlecTHUIla NPUPOIBI», B
KOTOpOM OH pAaclojOKUJI JKUBBIX CYIIECTB B OMNpelesieHHOM mnopsake. Takum
o0pa3omM, ¢unocodbl APEBHOCTH BBIIBUTAIU JBE BaXHEHIIME HACU: €IUHCTBA U
Pa3BUTHS KUBOU MPUPO/IBL.

2. 3nauenue pador K. Jlunnesn

Brniocnencreuu ¢ ycraHOBIEHMEM TOCIOACTBA XPUCTHAHCKOM 11epkBu B EBporie
MpEACTABICHUS] ~ AHTHUYHBIX  MbICIUTENe  ObM  oTBeprHyThl.  Hauwaincs
MeTapU3UUECKU TEepPUOJ] pa3BUTUSA €CTECTBO3HAHHUA, KOrJa TJIaBHBIM OBLIO
yTBEpXKIEHUE  a0CONIOTHOW  HEU3MEHHOCTH  MPUPOAbl W HM3HAYaIbHOMU
uenecooOpaznoctu. Llapun kpeannonusm (oT jar. creato — TBOPUTH) — YUYEHHUE O
MOCTOSIHCTBE BUJIOB, paccMarpuBaroiiee MHorooopasue. K nayany 18 B. Hakonuioch
MHOTO CBEJCHUM O pPACTCHUAX M >KUBOTHBIX. AHTIMHCKuN OortaHuk J>koH Peit
(1627—1705) BBen B Hay4yHOE YIOTpeOJCHUE EIUHMILY CHUCTEMAaTUKH — BH]L.

IBenckuit Harypamucr Kapna Jlununeit (1707—1778) B pabore «Cucrema npupoabh»
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(1753) co3gan kimaccuuKauio pacTeHUH U KUBOTHBIX OOBEIUHHUB UX B TPYIIIHI
pasHoro panra. K. JInaHeeM ObIIO OompeeieHO MOHITHE BUJIa KaK OCHOBHOU ()OPMBI
OpraHu3alliy KUBOTO M KaK OCHOBHOW eIWHHMIIBI Kiaccupukanuu. OH MPeIIoKIIT U
yTBEPAWJI PUHIUII IBOWHBIX Ha3BaHWH (OMHApHAss HOMEHKIarypa). [lepBeiM maercs
Ha3zBaHWE poaa (CyIIEeCTBUTEIBHOE), BTOPHIM — Ha3BaHWE BHUIA, K KOTOPOMY
MPUHAUICKUT OpraHu3M (MpuiararenbHoe). Hampumep, JTIOTUK €IKWW, MeIBEIb
OypsIii, uenoBek pasymubiid. Knaccudukanus K. JImaHes ObUia MCKYCCTBEHHOM, TaK
KaKk OCHOBBIBaJach Ha HEOOJBIIIOM YHCIE MPOM3BOIBHO B3SATBHIX MPU3HAKOB (YHCIIO
THIYMHOK B IIBETKE, JOpMa KITFOBA MTHIII MUIM CTPOSCHUE KPOBEHOCHON CHCTEMBI) M HE
OTpakajla HCTOPHYECKOTO POJCTBA MEXIy rpynnamu opranu3moB. K. Jluanae# Obu1
CBIHOM CBOETO BpPEMEHH, T.€. MPEIACTaBJUI MPUPOAY KAaK HEUYTO 3acThIBIIEE, HE
u3MeHstomneecs Bo BpemeHH. [lo JInHHE0, BUIOB CYIIECTBYET CTOJIBKO, CKOJIBKO HX
OBLIO CO3/1aHO BO BPEMSI «TBOPECHHUSI MUPa», U OHU HEM3MEHHHBI.

3. 3navenne pador K.b. Jlamapka

B ecrecTBo3HaHUM CTalo pa3BUBATHCS HOBOE HaIpaBJIeHHE — TpaHCHOpPMHU3M
(ot nar. transformare — npeoOpa3oBbIBaTh). B 0CHOBE €ro JeXKuT npeacraBjaeHue 0o
W3MEHSEMOCTH BHUJIOB KHBBIX OPraHW3MOB M BO3MOXHOCTH IPEBPALICHUS OJTHOTO
BUJIa B JIpyroil. B To ke Bpemst TpaHchOpMU3M HE MpHU3HABAT MPEEMCTBEHHOCTH U
MOCTYIATeIFHOTO XapakTepa pPa3BUTHS OpraHuueckoro mupa. llpuBepkeHmamu
TpaHncpopmusma Obun pycckue marepuanuctel M.B. JlomonocoB (1711 —1765),
A.H. Pagumes (1749—1802), dpanmysckue ydensie, XK. broddon (1707—1788),
K.B. JTamapk (1744—1829).

AK.B. Jlamapk B 1809 r. uznan coii Tpyn «dunocodus 3oomorun». B HEM oH
BBICKa3al BO33pEHHE, KOTOPOE MO TPaBy OIEHUBAIOT KaK MEPBOE HBOJIOIHOHHOE
yaerue. Ilo Jlamapky, >KM3Hb BO3HUKAET NYTEM CaMO3apOXKACHHS IMPOCTEHIINX
KUBBIX TeNl W3 BEIIECTB HEXKWBOW MpHponAbl. JlanpHeimee pa3BUTHE HIET B
HaMpaBICHUN TPOTPECCUBHOTO YCIOKHEHHS OPTaHU3MOB, T.€. ITYTEM 3BOJIOIHH.
Jlamapk BBIIENMIT JBA HE3aBHCUMBIX ITYTH 3BOJIONUU: 1) Tpamanus — CTYIeHYaToe
MOBBIIIICHUE OpTraHu3alii (pa3BUTHE OT TPOCTOTO K CIOKHOMY)2) HW3MEHEHUE
OpPraHu3MOB TIOJI BO3JCHCTBHEM OKpYKalOIIeH cpeapl, Omaromaps KOTOPOMY
co3maeTcs pazHOOOpas3we BUIOB Ha Kakmol crymeHu rpaganuu. K.b. Jlamapk —
CO371aTeNIb €CTECTBEHHOW CHCTEMBI >KHBOTHOTO MHpPA, B OCHOBE KOTOPOH JICKHUT
OPUHIIMIT POJICTBA MEXIy oOpraHusMamu. VcciaemnoBaB CTpoeHHUE HEPBHOWM,
KPOBEHOCHOM, JBIXaTeJIbHOW M IPYTUX CHCTEM, OH pa3MecTuil 14 Ki1accoB KHUBOTHBIX
Ha O CTYNEHSX B MOPSAIKE WX YCIOKHEHUS — OT UH(Y30pUU U MOJIUIOB JI0 MTHUIl U
wiekonurtaronmx. [lpuunnel rpaganuu Jlamapk o0bsicHsn HempaBmibHO. [lo ero
MHEHUIO, YCJIOXXKHEHUE OpraHW3alluh TPOUCXOAUT TOJ JEHCTBHEM BHYTPEHHE
MPUCYIIET0 BCEM JKHBBIM CYIIECTBAMH CTPEMJICHUS K COBEPIICHCTBOBAHMUIO,
3aJI0’)KEHHOT'O TIPH COTBOPEHUU MHPA.

V3MeHeHne OpraHu3MOB IIOJ BO3JEHCTBHEM OKpyKaromen cpeabl Jlamapk
OOBSICHSIT C TIOMOIIBIO IBYX 3aKOHOB: | — YIpakKHEHUS U HEYPOKHEHHS OPTaHOB U
2 — mHacnenoBaHHs OJIarONMPHOOPETEHHBIX TNpU3HAKOB. OpraHus3M, COrJIacHO
Jlamapky, U3MEHSETCS B MOJIE3HYIO ISl ceOsi CTOPOHY: y kupada BHITSHYIACH IIes
Onmaromapsi ympaXHEHHSM, 4TOOBI OH CMOT JOCTaTh JIHMCTBY JEPEBBHEB, y 3MEHU
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MCYe3NIM KOHEUHOCTH ISl yA100CTBa MepeABMKEHUS 110 Tecky. Jlamapk momarai, 4To
npuoOpeTeHHas MoJie3Hasi UBMEHUYUBOCTh 00513aTeJIbHO TIepeIacTCs 10 HACIECTBY.

['maBHas 3acnyra Jlamapka COCTOMT B TOM, UTO OH CO3Jal LIETbHOE YyYeHHUE 00
ABOMIIOIUM OpraHuueckoro Mupa. OH MepBbBIM 00paTwy BHHUMaHHE Ha CBS3b
OPraHu3MOB CO CpEIIOM, KOTOPYK) paccMarpuBal Kak MPUYUHY U3MEHEHUS BUIOB.
Henocrarku yuyenus Jlamapka MOXHO CBECTHM K CHEAYIOIIUM ITYHKTaMm: a)He
BCKPBIBAIOTCS TPUYUHBI Pa3BUTHS OPraHMYECKOro MHpa OT MPOCTHIX GOpPM K
CIOXKHBIM;  O)HEe  pemieHa TmpobiiemMa  OpPraHUYecKOW  I1eJIeCO00Pa3HOCTH.
N3menunBocTh, o Jlamapky, aieKBaTHa MPUCIOCOOJIEHHOCTH.

YTBEepxkacHUE 0 BHYTPEHHEM CTPEMIICHUM OpraHu3MoOB K
CaMOCOBEPILEH CTBOBAHUIO, SIBJIAIOIIEMCS TJIaBHOM JABUXKYIIEW CHJION 3BOJIIOLUU, HE
HAy4YHO.

IIpakTHyecKkue 3aHATUSA

- HE IPELYCMOTPEHO

3agaHus 111 CAaMOCTOATEIbHOI0 BHINOJTHEH U
— HE NPEeAyCMOTPEHO

BOHpOCbI AJId CAMOKOHTPOJIA IO TEME:
1. Uto Takoe OnoiornyecKkas 9B OJIFOIHA?

2. Kakue ujeun o pa3BUTHU TPUPOBI BBIIBUTAIN MBICIUTENN TPEBHOCTU?

3.Yem xapakrepuzoBaics MeTahU3NUECKUN EPHOJ] Pa3BUTHSI €CTECTBO3HAHUU

4. C yeM CBA3aHO MOSABJICHUE CUCTEMATUKH KaK HayKH

5. Yto Takoe KpearuoHu3Mm, TpanchopMusm?

6. UeMm oTMyYaeTCs MCKYCCTBEHHAs! CUCTEMAaTUKA OT €CTECTBEHHOM ?

7. KakoBa ponb Jlamapka B pa3BUTHM NIPEACTABICHUI 00 DBOJIOIUU >KUBOM
MPUPOLBI?

8. Kak MOXHO 00BACHUTH MOSIBJICHUE MEPENIOHOK HA HOTaX y BOJOILJIaBAIOIINX
ITHUIL C TO3UIUHN ABOJIOLIMOHHOrO yueHus Jlamapka?
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Tema 4.3. MUKpPO3BOJIIOLIHS U MAKPOIBOIIOLIUS

OcHoBHBIE NNOHATUHA H TCPMHUHDBI mo TEME: MHUKPO3BOJIIOIIUA,
MAaKpO3BOJIFOIIU .

Ilan u3y4yeHus TeMbI:
1. MukposBomonus
2. Makpo3Boronus

Kparkoe u3inoxxenne TeopeTH4eCKMX BONPOCOB:

MuKpOIBOJIOUHUSA — 3TO COBOKYIIHOCTH  3BOJIOLMOHHBIX  IIPOLIECCOB,
MPOTEKAIOIINX B MOMYJSAIUAX, KOTOPbIE MPUBOJAT K U3MEHEHUIO X TeHOo(poHIa U
00pa3oBaHNIO HOBBIX BUJ0B. MUKPOIBOIIOLHUS SBISETCSA PE3yJIbTaTOM MHTErpaliuu
MHUKPOIBOJIIOLMOHHBIX IPOLIECCOB B JOBOJBHO IIMPOKOM HUCTOPUYECKOM IIEPUOJE.
Tepmun «mukpo3asorouns» BeeneH H. B. Tumodeessim-PecoBckum B 1938 rony
JUIS OTJIMYHSI SBOITIOIMUA MEJIKOTO U KPYITHOTO MaciTada.

MuKpO3BOIIOLMS IPOUCXOAUT HA OCHOBE MYTAIMOHHOW U3MEHUYMBOCTH I10J
HaNpPaBJO LAM dhakTopoM €CTECTBEHHOI'0 orbopa. EcTecTBeHHBII
0TOOP BHICTYNAET B JABYX (popMax: ABWXKYIIMNA M CTaOMIM3UPYIOMMM. J[BUKYyIINHA
0oTOOp MPUBOJUT K 3aKOHOMEPHBIM HM3MEHEHMSIM MOMNYJSIUUA B OINPEIEICHHOM
HaIIpaBJICHUU. Crabunu3upyronmii 0TOOp COBEpPIIEHCTBYET MPOLIECCHI
WHJIMBUIYaJIbHOTO Pa3BUTUS OCOOM, He MeHsisi mnpu3HakoB. OH peryimmpyer u
3alllMIIAaeT HOpMallbHOE  (OpMOOOpa3OBaHME OT BO3MOXHBIX  CIy4ailHBIX
HapylmieHnil. Opraiu3M CTaHOBUTCS €IUHBIM LEJIbIM B HWHIAUBUAYAIbHOM U
HCTOPUYECKOM  pa3BUTUM. be3 MexaHu3dMa COXpaHEeHUs YCTOMYHMBOCTH KAk
CTa0UIIM3UPYIOLIETO OTOOP, IBOIOIMS CUCTEM HEBO3MOXKHA. EcTecTBeHHBIH 0TOOD,
ABJSIACh HANIPABJAAKIIMM  (PAKTOPOM, OOpEeAeisieT HaNpaBJICHUS Pa3BUTUSA
ouocdepnl. B Hacrosmee Bpems, COMNIACHO TEOPUHU CTaOMIM3UPYIOIIEro OTOOpa
ABOJIOLIUS PACCMATPUBACTCS KaK aBTOPETYJISITOPHBIN IIpoLecC.

Myrauuu SBISAIOTCA €QUHCTBEHHBIM HCTOYHUKOM BO3HUKHOBEHHUS HOBBIX
NpU3HakoB. HoBble TMpHU3HAKW MO3BOJISIOT OpPraHU3My afalnTUpOBATBCA K
H3MEHSIOIIMUMCS YCIOBUSM BHEIIHEU CpeBbl. MyTanumMu noCTaBJsIOT
AJIEMEHTApPHBI  DBOJIIOLMOHHBIM  Marepual, HO CcaMM MyTauuu emeé He
00ecreYnBaroT 3BOJIIOIUIO, TOCKOJIbKY MPOMCXOJIAT B Pa3HBIX HAPABJICHUSX.

Ha mnporecc MHUKPOSBOMIONMM BIUSAIOT BOJHBI JKW3HHU, T.€. KojeOaHUs
YUCIIEHHOCTH O0CO0ed MOoNyJsauMu W H30JBLUsS MNOonyJsauuid. MHKpOolIBOmOIuUs
NPUBOJAUT K BHYTPUMBHUJOBBHIM JUBHUPreHUMSIM (PACXOXIEHUSIM) U B HTOre - K
BHJ1000pa30BaHUIO.

Maxkpo3BoJIOLIMS — 5TO 3BOJIOIUOHHBIE MpPeoOpa3oBaHus, MPUBOIAIINE K
(GOopMHUPOBAHUIO TAKCOHOB HAJBHJOBOTO YpPOBHS U TMPOTEKAIOIIUE B TEUYCHUE
JUIMTEJIBHOIO HMCTOPUYECKOro Iepuoga. MaxkpodBOJIIOLUSA IPOTEKACT MUJIIUOHBI
JET Ha ypOBHE CHCTEMAaTMUYECKUX EIMHUI[ BBICLIErO MOpPSAAKA, IIOITOMY OHa HE
JOCTYITHA HEIOCPEICTBEHHOMY U3Y4EHHUI0. MaKpO3BOIIOLIHSA — 3TO 3BOJIFOLIMOHHBIE
npeoOpa3zoBaHus, BeaylMe K (OPMUPOBAHUIO TAKCOHOB HAIABUIOBOTO YPOBHS:
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LapCTBa, THUIIbI, CEMENCTBA, KJIACChl, OTPSAABl U ponbl. [Ipy Makpo’BOIOLHMOHHOM
IIPOLIECCE TPOSIBIIOTCS 3aKOHOMEPHOCTH (PHJIOrE€HEe3a.

Tepmun «makposBoonus» BeeacH 0. A. @wimnuenko B 1927 rony. Ilo
MIPEACTABIEHUSIM COBPEMEHHBIX 3BOJIIOIIMOHUCTOB, MAaKpPOABOJIOLUSA HE HMEET
CIeIM(PUYECKMX MEXAHU3MOB U OCYIIECTBISETCS IOCPEACTBOM IPOLIECCOB
MUKpodBoronuu. CHcTema, HakalMBasg MHUKPOIBOIIOIMOHHBIE HW3MEHEHUS,
IIEPEXOAUT K MAKPOIBOIIOLMOHHBIM IpoueccaM. Ha ypoBHE MakpOd3BOJIIOLHH,
OOHapy)KMBAIOTCSl OOIIME HAaNpaBJICHUsS OHBOJIIOLMM OPraHM4ecKOoro Mupa B
BHJIC POJOCJIOBHOIO epeBa.

IIpakTHyecKkue 3aHATUSA
- HE IIPEIyCMOTPEHO

3agaHus 111 CAaMOCTOATEIbHOT0 BHINOJIHEH U
— HE MPEeAYCMOTPEHO

Bomnpocsl 17151 CAaMOKOHTPOJIA 110 TeMe:
1. JlaiiTe onpenesieHue: BUL - ...
2. Boibepute npaBuibHbIE OTBETHI:
1. EnuHuIiel 3BOTIOIMOHHOTO MPoIecca SIBISETCS:
A - ocoOb; b - monynsauus; B - myrauus; I' - Bua.
2. DOBONIOLHUS — 3TO:
A - npejacraBieHre 00 U3BMEHEHUH U IpeBpalieHuu (OpM OpraHu3MoB;
b — o0BsicHeHHEe uCTOpUYECKUX CMEH (DOPM KUBBIX OPraHU3MOB T'J100aIbHBIMU
Karactpodamu;
B — HeoOparumoe 1 B U3BECTHOIN Mepe HalpaBJICHHOE HCTOPUUECKOE Pa3BUTHE
KUBOU MPUPOJIBL;
I' — pa3nen 6uonoruu, JArOMUK ONMCAHUE BCEX CYIIECTBYIOMIMX U BHIMEPIINX
OpPraHU3MOB.
3. Ha3zoBuTE OCHOBHBIE TAKCOHOMUYECKHE KATETOPUHU CUCTEMATUKNA PACTEHUM.
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Paznea S. Ilpoucxo:xkaeHue yejioBeKa
Tema 5.1. IIpoucxoxaeHue yenoBeka

OcHoOBHbIE IOHATHS H TEPMHUHBI 110 TEME. TCOPHUA OBOJIIOIHNH Y. I[apBI/IHa,
COOTHOIIIEHNE OMOJIOTHYECKOr0 U COIMAJIBHOI'O B YCJIOBCKC, COIMAIM3allu.

Ilian u3y4yeHus TeMbl:
L. Teopun Mpon cxokICHUS YeI0BEKA
2. CooTHOLIEHNE COLMATBHOIO U OMOJIOTNYECKOT O B UETIOBEKE.

Kpartkoe n3ji0:xeHne TeopeTHYECKNX BOMPOCOB:
MPOMCXOXK/JEHUE YEJOBEKA

OcnoBnas uzaes kuuru Y. Jlapsuna «IIpoucxoxienre yeaoBeKa u moJIOBOi 0TOOP»
3aKJIH0YajIach B TOM, YTO YEJIOBEK HE IJI0J OTAEIBHOIO aKTa TBOPEHUS, a pe3yJIbTar
HUCTOPUYECKOIO Pa3BUTHsI ) KUBOTHOI'O MUpA.

JlapBuH yKasay Ha TECHOE POJACTBO YEJIOBEKA C HBIHE KUB YILIUMU
YeJI0BEKOOOPa3HBIMU 00€3bsIHAMU, U B TO K€ BPEMsI OH BBIIBUHYJI IOJIOKEHUE O TOM,
YTO HU OJIHA COBPEMEHHasi 00e3bsiHA HE MOXKET CUYUTATHCS MPEIKOM YeIOBEKA.
AHTpOIONOTrUs — HayKa O IPOU CXOKIECHUHU YeJI0BEeKa U 00pa30BaHUU YEJIOBEYECKUX
pac.

Mecto 4esIoBEeKa B 300JIOTHUYECKOM CUCTEME

Tun XOopnoBble
IHoaTun ITo3BOHOYHBIC
Kiacc MirekonuTaronme

[Tonknacc | [LmanenTapHbie
Otpsin ITpumarel
CewmeiictBo | JIronu

Pon Yenosek (Homo)
Bun Yenosek pazymubiii (Homo
sapiens)

YenoBek — roMOMOTEPMHBIN (TEMIOKPOBHBIN) BUJI, UMEIOLUNA MHOTO OOIIETO
(0coOeHHO Ha ypOBHE OpraHu3Ma, ¢ APYruMHU BUJAMU MIIEKOMUTAIOIINX.
Hpusnaku kiaacca Maexkonurawmux Ioakiaacca IlinaneHrapubix:
- MOJIOYHBIE JKEJIE3bI,
- 3 c1yXOBBIE KOCTOYKH CPENHETO yXa,
- 3 Tumna 3y0oB,
- 5 OTAEIOB NO3BOHOYHHKA,
- nuadparma,
- TENJIOKPOBHOCTb,
- MUTaHUeE IUIO/1A Yepe3 MIIALIEHTY U JIp.
HaunoOosb1iee cX0ACTBO y 4e10BEKA ¢ BHICIIMMH 4€J10BeK000p a3HBIMH
o0e3bsIHAMMU
- [IpoTuBoOIIOCTaBIEHNE IEPBOTO MANIBLIA KUCTH OCTAJIbHBIM,
- [TannuisipHbIE TMHUY HA JIAJIOHSX,
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- bunokymnspHoe 3penue,
- [Inockue HoOrTH,
- [IporpeccuBHO pa3BUTHIN TOIOBHON MO3T (OOMIBIIKE MOTYIIAPUS),
- Pegykuus XxBoCTOBOrO OTzI€1a I0O3BOHOYHHKA.

YenoBek MMeeT NPU3HAKH, OTJIHYAIOIIME €r0 OT IPYIrHX KMBOTHBIX
- B cBA3u ¢ npsAMOXO0XKIEHUEM MPOU3O0UIIM WU3MEHEHHS B OMNOPHO-ABUTATEIbHOMN
cucreme: S-00pa3HbI IMO3BOHOYHHUK, MOSIBUJIACH CBOAYATasl CTOMA C MACCHUBHBIM
OOJBIIMM TaJbLIEM — BBIIOMHAET (PYHKIIMIO OMOPHI, YIJIOIICHHAs B MepeHe3a HEM
HAIIPaBJICHUU TPYAHAs KIETKA, paClUMPEHHBIN Ta3s;
- Mo3roBoii oTen yeperna npeodiagacT Hajl JUIEBbIM,
- Kpynnsiii rojgoBHOM Mo3r (00beM B 2,5 paza 0oJibllie, YeM Y YeIOBEKOOOpPa3HbIX
00e3bsH, a IJI0IIa/lb KOPhI OoJibIle B 3,5 paza).

Jloxka3aTebCTBA KUBOTHOI'O IIPOUCXOKACHHUS YeI0BeKa

IHumonozuueckue u MONEKYAAPHO-0UOTI02UYECKUE OOKAZAMENLCMEA

Bece xuBBIE OpraHumsMbl COCTOSAT U3 KJIETOK, HWMEKOT YHHUBEPCAJIbHBIN
FEHETUYECKUI KOJ, €IUHBIE MEXaHW3Mbl XPAaHCHMS, pealu3aluuu U Iepelayu
reHeTUYeCcKor uHdopmauu.

[Ipu »oTOM ompenenseTcs YeTKas 3aBUCUMOCTh: YeM OOJbllle pa3au4uil
HabJro1aeTcsl B MOCJeN0BaTeIbHOCTH HykJeoTu10B B Monekynax JHK, pPHK u
AMMHOKHCJIOT B MOJIEKyJiax O€NKOB, T€M Jalibllie APYr OT JApyra pacrojararoTcs
CpaBHMBaeMbI€ BU/Ibl Ha (PUIIOTEHETUYECKOM JIEpEBE U HA00OPOT.

Imobpuoaocuueckue 00Kazamenbcmea
Ha panHux cragusx pa3sBUTHS 3apOJBIIIM PA3IMYHBIX MO3BOHOYHBIX CXOXKH IPYT C
IPYTOM.

[Io Mepe ux pa3BUTHUS CXOJCTBO YMEHBIIAETCS, WU OHU MPHOOPETAIOT YepThl,
CBOMCTBEHHBIE JaHHOW cucremaruueckod rpynne. Ha cragum 3-5 Hemenp y
SMOpHOHA YeNloBeKa CepAlle MPEACTaBICHO NYJIbCUPYIOLIEH TpYOKOH, mepenHuit
OTJeJ TJII0TKM MPOHU3aH Ka0epHBIMH ILEJISIMU, UMeeTcs Kiloaka, y 1.5-3 MecsaHoro

3M6pI/IOHa HUMEETCHI XBOCT, 10 6 Mec. COXpPaHACTCA BOJIOCSIHOU IIOKPOB.
Mopdghonozuueckue ooxazamenscmea (cpasHumenbHaAA AHAMOMUS)

OOmuii 1IaH CTPOeHuUs I'oMosornyHBIE OpraHbl PynumeHTHI
MTO3BOHOYHBIX KUBOTHBIX U aTaBU3MBI

Obwuu nnaw cmpoenus C TAMOM XoOpAoBBIX noaTUN [103BOHOYHBIX:
JIIBYCTOPOHHSISI CUMMETPHS Te€Jla, ITO3BOHOYHUK, BTOPUYHAS IOJIOCTh TEJIA, HEPBHAS,
KPOBEHOCHAS U JIP. CUCTEMBI;

T'omonoeuunvie opeanvbl — CXOIHBI IO CTPOCHUIO U MPOUCXOKIACHUIO HE3aBUCUMO
OT BhIMoNHsAeMOoM (yHKIuU. Hanmpumep, ckeneT nepeHeil KOHEYHOCTH MTO3BOHOYHBIX
KUBOTHBIX (pyKa 4YeJIOBEKa, MEpeaHsisi KOHEUHOCTh KOTa, IJIaBHUK KHUTA, KPBLIO
JETy4eH MBI U T.1.)

Pyoumenmur — ucueszatoniye opraibl, KOTOPbIE B MPOLIECCE DBOJIIOLMU YTPATUIU
3HAUCHHWE JUISI COXpaHEHHs Bujaa (TpeThe BEKO, KOMYHUK, alleHIUKC, MBbIIIIIHI,
JIBUTAIOIIIME YIITHON PAKOBUHOM U JIp.)

Amasu3zmvl — TIOSBIIEHUE Y COBPEMEHHBIX OPraHU3MOB MPU3HAKOB MPEAKOB (CHUJIBHO
Pa3BUTHINA BOJIOCSHOM MOKPOB, MHOTOCOCKOBOCTD y UEJIOBEKA, HAJIMYUE XBOCTA).
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Du3uonozuueckue 00Ka3amenbCcmed:

- Y @aHTPOIOMIHBIX 00€3bsH 4 Tpynnbl KpoBH (cucrema ABO),

- TI037HEE IOJIOBOE CO3pEBaHUE, CPOK OEPEeMEHHOCTH Y TOPUIUIBI OJU30K K 9
MECSIIEM,

- o01ue napa3uThl (BILIHU, TJIMCTHI U JIp.),

- o6mme Oomne3Hu (TpuI, ocra, Xojuepa, CuQUIIC),

- Oone3nb [layHa BcTpedaeTcs U 'y 00e3bsiH.

Imonocuueckue Ooxazamenbcme. ITOJIOTHS — HayKa O TIOBEJACHHUM >KMBBIX
OpPraHM3MOB B MX €CTECTBCHHOU cpejie. Harmpumep, y aHTPOITOUIOB BBICOKO Pa3BHTHI
(dbopMBI 3a00THI O IOTOMCTBE, CITOCOOHOCTh MEPEKUBATH CXOIHBIC SMOITUHU (PaJoCTh,
CTpax, THEB);

I'enemuueckue ooxazamenvcmea. MeTonoM MOJICKYJSIPHOM THOpPHAM3AIMKN OBIIO
MOKa3aHo, YTO y YeJI0BeKa U mumnan3e 92% CXOIHBIX TEHOB.
ITaseoHTOTOrHYECKHE I0KA3AaTEJILCTBA — HAXOJIKH MCKOITaeMBIX OCTAaTKOB IPEIKOB
YeJIoBeKa,  CXOJCTBO WX  CTPOCHHMS C  COBPEMCHHBIM  YCJIOBEKOM U

4eJI0BEeKO0Opa3HbIMU 00€3bsiIHaMU — CBUJIETEIILCTBO UX POJICTBA
JBHaKyIIMe CHIIBI AHTPOTIOTeHe3a

Bbuogoruyeckue paxropsl (U. JapBun): Counanbubie pakTopbi(P. JHreabe):
- HacnencTBeHHas U3MEHUYHUBOCTD; - TpynoBas nedaTensHOCTS;

- Bopr0a 3a cymecTBOBaHuUE; - O01IeCTBEHHBIH 00pa3 KU3HH;

- EcrecTBennblit 0TOOD - Peus;

- Co3HaHuUe U MBITIIEHUE
(abCcTpakTHOE M JIOTHYECKOE)

JTanbl 3BOJIOIMH YeJI0BEKa
Hacexomosionvie Mﬂekonumazﬁmue (Euarchonta) (me3030¥ickas 3pa) — 35 MIIH. 1. H.

Ilapanumexu (IIpCfHI/Ie npuMarthkl) 6osiee 20 MIIH. JIET Ha3aj
Jlpuonumexu (lﬂpeBeCHaSI o0e3bsHa) 18 -14 maH.JIeT
Ascmpanonumexu (I/ICKOHTCMBIC YeJI0BeK000pa3Hble 00€3bSIHbI) 5 MITH. JIET
Yenosek ymensiii (Homo habilis) 2 M. et
lpesnetiwue noou (aanTTpOHBI — Yenosek npsamoxoasiuii) 500 ThIC. .
JlpeBHuE J]I}OI[I/I (meannepranerr) 300 ThIC. JI.

CoBpemennsble moau (kpomanbonel) 30TsIc. 1. H.

Ascmpanonumeku (australis — wxHbii u pithekos — o0Oe3bsiHa) — BBIMEpIIHE
4yesioBeKooOpa3Hbie 00e3bsiHbl. BriepBrie ocranku oOHapyxeHbl B FOxxHOM Adpuke.
CymectBoBanu ot 5 MiH. JeT 10 750 teic. net Hazag. Pocrt 120-130 cm, macca 30-60
KT, 00beM Mo3ra 450-550 cv’. IlepenBuranvice Ha ABYX HOTrax U XOPOIIO JA3WJIA I10
nepeBbsM. MoOru UCNoIb30BaTh KAMHU U TIAJIKHU.
IIpeononazarom, umo om aecmpanonumexa 2, 5 MIH. 1em HA3A0 OMOEIULACL BEMEb
nepsvix npedcmasumeineti pooa Homo (uenosex).
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Yenosek ymenviii (Homo habilis). BeiIcCOKOpa3BUTHIN aBCTPaTONMUTEK WU
nepBbli npeacraBurtens poga Homo. CymecrBoBan 2,6-2,5 MITH JIET Ha3a.
Macca romoBHoro wmosra — 650 rpaMMoOB, YTO HaMHOTro OOJbIIE, YEeM Y
aBCTPaJIONUTEKOB.
VYV UYenoBeka YMmesoro mepBblid majnen CTomnbl He ObUT OTBEAEH B CTOPOHY. IJTO
03HA4aJlo, YTO HOra ero ObUla MOJIHOCTBIO MPHUCIOCOOJIEHA TOJBKO K JABYHOTOMY
nepeIBUKEHUIO.

JpeBHeliiue oA (apXaHTPOIIbI)
Knmm 2 moma. et Haszan. Oosem mosra~ 900 — 1100 oM.

Ilpeocmasumenu:
Ilumexanmpon; Yenosex npsamoxooauui
Cunaumpon, (Homo erectus)
Tetioenvoepeckuii wenogex 1 MitH 71eT Ha3an

B oanvuetiwem om pasmwix nonynayuii Yenosexa npsamoxoosuie2o npouzouoem
Yenosex pasymusiii ¢ 08yms noogudamu — Yenosex pazymHulil HeAHOEPMATLCKUIL U
Yenosex pasymMHull pa3yMHbulU.

B npouecce cTaHoB/IeHHS YeJI0BeKA Pa3InyalOT TPH ITana:

llpesnetiwue noou (apxaumponvl) RUMEKAHMPONs! — HAYYUIUCHh J00BIBATh U
MO/IJICP)KUBATh OTOHb. VICITOIb30BalTN KOJUIGKTUBHYIO OXOTY.

Jlpesnue n0du (nareoanmponsi) HeaHAepPTAIBIBI — 00beM Mosra ~ 1400 cv’.
Beimum w3 memep, Hadaid CTPOMTh MNPUMUTHBHBIC JKWIWINA. [IpuMHTHBHAS
YJIEHOpa3AeIbHAas PEeUb.

Hoegvie n100u (neoanmponsi) KpoMaHbOHIBI — 00beM Mo3ra B cpeaHeM 1600 cm3.
XOopoIIo BIaAed peublo, ACIall KaMCHHBIC U KOCTSHBIC OpYIUs TPy[a, HacTEHHAs
KUBOIIUCH.

JBOJIIOLUA YeJI0BEKA
Ascmpanonumex — UYenosex ymenvii — Yenosex npamoxooswuti — Yenosex
DpasymMHulU

IIpakTHyecKkue 3aHATUSA
Ne 3 Ananu3 ¥ OLEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOKICHUS YEJIOBEKA

3agaHus 111 CAaMOCTOATEIbHOT0 BHINOJIHEH U
— HE NPEeAyCMOTPEHO

BOHpOCbI AJId CAMOKOHTPOJIA IO TEME:

1. Kakumu gBmxymuMu — GakTopamMu  OOBSCHSAT SBOJIIOIMIO  YeJIOBEKa
@®.OHrenbc?

2. UTO MOsSBUIIOCH paHbIIIe: peub WJIA OOIIECTBEHHBIN 00pa3 KU3HU?

3. Kaxkyto ppa3zy MOKHO cuuTarh BEIYIIUM TE3UCOM?

4. Yuutenp o0000maeT: MOSBJICHUE YEJIOBEKA pPa3yMHOIo O3HAyaeT

KAueCTBEHHBIA CKAayOK B nepexoac ot OMOJIOTHYECKOM 3BOJIIOINH K COHHaHBHOﬁ
HUCTOpHUHU.
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Tema 5.2. YenoBeueckue pachl

OcHoBHbIE MOHATHS U TEPMHUHBI IO TEME: YCIIOBCUCCKHUC pacChbl, HCITPpOUAHAA
paca, MOHTOJIONIHAA paca, CBPOIICONIHAA paca.

Iliian u3y4yeHus TeMbl:

1. OnpeneneHne NOHATHUS «UEITOBEUYECKUE PACHD)
2. Herpounnas paca

3. MoHromounHas paca

4. EBporieoniHas paca

KpaTkoe u3no:xxeHune TeopeTHYECKUX BONPOCOB:

YenoBeueckre pacbl — O3TO HUCTOPUYECKH CIOKUBIIMECS TPYNIUPOBKU
(rpynnbl monynsiuuil) moaei BHyTpu Buga Homo sapiens sapiens. Pacbl Bo3HUKIN B
pe3yJibrare reorpapuyeckoil H30MsIuu.

Mopdonoruueckue OCOOEHHOCTH pac — pe3ylbTar ajanTaluu K
KOHKPETHBIM YCIIOBHSIM >KH3HHU.

Hezpouonasa paca. Koxa yepHas u KopuuHeBas (IIpeIoXpaHsIeT OpraHu3M
OT SIPKUX COJTHEYHBIX JIy4eh);

Crpoitasie; Hoc mmpokuit, miockuii; ['maza 6onbime, 4yepHbIe;

['yOb1 TonCThIe (IMMPOKUM HOC W TOJICTBIE TYOBI ¢ OOJBIION MOBEPXHOCTHIO
CIIU3UCTBHIX O00O0JIOUEK CIIOCOOCTBYIOT OBICTPOMY HCHApPEHHUIO BJArd C BBICOKOH
TEIUIOOTIauei);

KypuaBbie 4depHble BOJIOCHI (B Kyp4aBbIX BOJIOCAX CO3JAIOTCS BO3AYIIHBIC
MPOCIOWUKH, 3aUIUIIAIOIINE OT Kaphl).

Momnzonouonas paca. Koxa xxenroBaras;

JIuuo mumpokoe, yIimioneHHoe, CKYJIbl CUIIbHO BBICTYAIOT;

IImockuii HOC;

['yOB1 cpennume;

Packockle y3kue riasa;

Koxxnas ckiazka Ha BEpXHEM BEKE — SMUKAHTYC (BEKH JIHOJIe MOHTOJIOMTHOM
pachl IPeOXPaHsIIM IJ1a3a OT NONaJaHus MbUTM B a3UaTCKUX MYCTHIHSAX);

Bonocs! npsimbie, TeMHBIE, XKecTKkHe; bopoaa u ycbl pactyT cinabo;

Horu koporkue.

Esponeouonas paca Koxa cserinas (mpornyckaer yibTpa(uosIieTOBbIEC JIy4l —
CIOCOOCTBYET CUHTE3Y BUTaMHHa D, nmpeoxpaHsis 4eJIoBeKa OT paxuTa);

JIuuo y3koe; ['yObI TOHKHE;

Hoc y3kuii, BeIcTynaromuii (06ecrneuyrnBacT COrpeBaHKe BIIBIXaeMOI0 BO3/1yXa);

['na3a pacnosiokeHbl FTOPU30HTAIBHO, OT CBETIO-TOIYy00ro 10 YEpHOro;

Bosnocbl Msrkue, mpsiMble, OT CBETJIBIX /0 TeMHbIX; OOMJIBHO pacryime
BOJIOCHI HA JIUIE Y MY)KUHH.

IIpakTHyecKkue 3aHATUSA
- HE IIPEIyCMOTPEHO
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3agaHus 111 CAaMOCTOATEIbHOT0 BHINOJIHEH U
— HE NPEeAyCMOTPEHO

Bomnpocs! 118 caMOKOHTPOJISA 110 Teme:

Kakne ocHOBHBIE pachl BBIIESIOTCS HAYKOM ?

HazoBuTe 0cHOBHBIE MOp( 0JIOrHYecKrue 0COOEHHOCTH pac.

Kak ycnoBus »KU3HU BIUSIN HAa (OPMHUPOBAHUE PACOBBIX MPU3HAKOB?
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Pa3znesa 6. OCHOBBI DKOJIOTHM

Tema 6.1. DKonorust — Hayka 0 B3aMMOOTHOILIEHUSIX OPraHU3MOB MEXKY cO00H U
OKPYXAaIOIIEN Cpenou

OcHOBHBIC MOHATHS M TEPMHUHBI MO TeMe: SKOJIOTHS, IKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, PEYIICHThI, MUIIEBbIC CBSI3U, MUIIECBBIEC LIENHU, TPOPUUECKUN YPOBEHbD,
NPOCTPAaHCTBEHHAas  CTPYKTypa  (BepTUKalbHAs W FOPU3OHTAIbHAs),  SIPYCHI,
sKOJIOrHuecKkue GaKTOphl Cpe/ibl: OMOTHYECKHE U a0UOTHYECKHE.

I1nan u3yvyeHus TeMbl:

1. Dxonorusi — Hayka O B3aUMOOTHOLICHHUSAX OPraHU3MOB MEXIY CO0O0M H
OKPYXAIOIIEN CPeIou.

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

3. DKOJIOTHYECKHE CHCTEMBI. Bunosas " POCTPAHCTBEHHAs
CTpyKTypa 3KocucteM. [lumieBbie cBs3u.

4. KpyroBoport BeIECTB U MPEeBpaICHUE SJHEPTHH B SKOCHCTEMaX.

KpaTkoe u3no:xxeHune TeopeTHYECKUX BONPOCOB:

1. DkoJioruss — Hayka 00 OTHOUICHUSX KUBBIX OPraHW3MOB U UX COOOIECTB
MEXIy cO00i M C Okpyxkaromieil cpenoii. TepMuH BHEpBBIC MPEITIOKUIT HEMEIIKUM
ouosior Ipuer Iekkenan B 1866 romy. Okojorusi, Kak U Jrobas Hayka,
XapakTepu3yeTcs HaJu4ueM COOCTBEHHOTO OOBEKTa, MpeaMeTa, 3ajad U METOOB
(0OOBEKT — 3TO YaCTh OKPYKAIOUIETO MHUpa, KOTOpas H3ydaeTcs JaHHON HayKoil;
MpeaIMEeT HayKu — 3TO HauboJiee TJIaBHbIE CYIIECTBEHHBIE CTOPOHBI €€ 00BEKTA).

OObexkToM HKOJIOTU U SBIISIIOTCS OHOJIOrMYecKre
CHCTEMbI HaJOpPraHU3MEHHOI'0 YPOBHS: IOMYJISIIUU, COOOIIECTBA, IKOCUCTEMBI.

[IpenmMeToM  SKOJIOTMHM  SIBJISIOTCS ~ B3aMMOOTHOILIEHHUS ~ OPraHU3MOB
Y Ha/IOPTaHU3MEHHBIX CUCTEM C OKPYXAIOIIUX UX OPraHUYeCcKOil M HEeOpraHuvecKou
CpenoM.

2. Ikosornyeckne GakTopbl, HX 3HAYCHHE B )KU3HHU OPraHU3MOB.

JIro0oil opraHu3M B MNPUPOJE HUCHBITHIBAET Ha ceOe BO3/ACHCTBHE CaMBbIX
pa3HOOOpa3HbIX KOMIIOHEHTOB BHEIIHEW cpebl. JItoOble CBOWCTBA MJIM KOMITOHEHTHI
OKpYyXarouei Cpelsl, OKa3bIBAIOIIIME BIIMSIHUE Ha OpraHu3MBbl,
Ha3bIBAIOT 9KOI02UYecKuMy  akmopamu. BeiiensioT cleaAyIomue IpYIIIbI
AKOJIOTUYECKUX (DAKTOpPOB:

1) Aéuomuuecxkue (hakTopsl HEKUBOW MNPUPOMABI) : a) KIMMATHYECKUE —
YCJIOBHSI OCBEILIEHHOCTH, TEMIIEPATYPHBIA PEKUM U T. I1.; 0) smadudeckue (MeCTHBIE)
— BOJIOCHAa0X€HHWE, THUIl TOYBBI, peibed MECTHOCTH; B) oporpapuyeckue —
BO3JIYIITHBIEC (BETEP) U BOJIHBIC TCUCHUSI.

2) Buomuueckue pakTopbl — 53T0 Bce (OpPMBI  BO3IACHCTBHUS  KUBBIX
OpraHu3MoB APYT Ha Jpyra.
3) Aumponozennsie pakTopsl —  3TO0  Bce  (HOPMBI  JEATEIBHOCTH

YCJIIOBCUCCKOI'O 06IHCCTB3, NpUBOAAIINEC K HM3MCHCHHIO CPCAbI oOuTaHus ApYrux
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BHUJIOB WJIM HEMOCPEJACTBEHHO CKa3bIBAIOIIMECS Ha WX >XKU3HU. BozaelcrBue A3Toi
TPYIIIBI AKOJIOTUUECKUX (PaKTOPOB CTPEMUTEIBHO BO3pPACTAET M3 rojia B IO/,

3. Jkonoruveckue cucremMbl. BuaoBass W NPOCTPAHCTBEHHAA
CTpPyKTYypa 3KkocucteM. [lunesnie cBA3M.

IKocucmema, uau IKonOZUUECKaAn cucmema — OUOJOTHYECKAsT CHUCTEMA,
COCTOsAIIasl U3 COOOIIECTBA JKUBBIX OPraHU3MOB (OMOIIEHO3), Cpellbl UX OOUTaHUS
(6uotorI), cCTEMBI CBsI3€i, OCYIIECTBISAIONICH 0OMEH BEIIECTBOM U SHEPTUEH MEKITY
HuMH. OJTHO U3 OCHOBHBIX MOHITHH dK0jI0TuU. [IprMep sKocuCTeMBbI — TPV .

BujgoBasi cTpykTypa 3KOCHCTEMBI - 9TO pa3HOOOpa3Ke BUA0B, B3aUMOCBSI3b U
COOTHOIIIEHUE WX YHCICHHOCTH. Pa3nuyHbie COOOIIECTBa, BXOASIIME B COCTaB
AKOCUCTEMBI, COCTOSIT U3 Pa3HOT0 YKCJIa BUJIOB — BUJOBOIO Pa3HO00Opa3usl.

[Tonynsiiiuu  pa3HBIX BUJIOB B HSKOCHCTEME PpaclpeliesieHbl OMpeIeIeHHBIM
obpazom — 00pa3yloT npocmpancmeenuyio cmpykmypy. Paznugaiot
BEPTUKATHHYIO U TOPU30HTATIBHYIO CTPYKTYPHI IKOCH CTEMBI.

OCHOBY BEpPTUKAIBHON CTPYKTYphl (OPMUPYET pPACTHUTEIBHOCTb, OOUTas
COBMECTHO, PACT€HUS OJMHAKOBOW BBICOTHI CO3/Ial0T CBOETO POJA ATAXKU - APYCHL.

BcenencrBue HeomHopomHOCTH — penbeda, CBOMCTB  TMOYBBL,  Pa3IUYHBIX
OMOJIOTUYECKUX OCOOEHHOCTEN pacmenuss U 6 2OPU3OHMANIbHOM HANPABIEeHUU
PAcCnonazarmes MUKpocpynnamu, paiuiHelMu no 8U0080My cOCmMAagy. ITo sIBJICHUE
HOCUT Ha3BaHUE Mo3auyHocmu. BUapl, BXOAAIIME B COCTaB AKOCHCTEMbI, CBSI3aHbI
MEXIy coOOl TMHUINEBBIMU CBSI3SIMH, TaK KaK CIyXaT O0ObEKTaMH MHUTAHUS APYT JJIs
Apyra.

Takyro mocienoBarebHOCTh TMHUTAIIMXCS APYr JAPYrOM OpPraHu3MOB
Ha3bIBAIOT HUULE8OU, TN mpoguueckoil, yenvto. OTICIbHBIE 3BEHBS TPOPUUECKOM
LIETIM HAa3bIBAIOT mMpodhuueckumu ypoeuamu. Boiaensior:

- npodyuenmul ( paCTCHUs, BOAOPOCIIH)

- Koncymenmul ( OTpEOUTENN, HAIPUMED, NITUIIBI, KUBOTHBIE, yenoBek)l, II,
III mopsiaka.

- pedyuenmul (IECTPYKTOpBI, HampuMmep, OakTepuu, MHUKPOCKOMUYECKHE
rpuObI)

4. KpyroBopor BeuecTs 4 NpeBpalieHle JHEPruy B IKOCHCTEMAaX.
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IIpakTHyecKkue 3aHATUSA
- HE IIPEIyCMOTPEHO
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3agaHus 111 CAaMOCTOATEIbHOI0 BHINOJIHEHUSA
— HE MPEeAYCMOTPEHO

Bomnpocs! 17151 caM OKOHTPOJISI 110 TeMe:

. Uto uzydaer skoyorus’?

. Uto oTHOCUTCA K a0UOTHYECKUM (haKTOpaM cpejibl?

. UTo Takoe opraHu3Mbl NOUKUIOTEPMHBIE U TOMOMOTEPMHBIE?

. Kakyto ponb urpaer cBeT B *U3HH KUBBIX OPraHU3MOB?

. OxapakTepu3yiiTe BUIOBYIO U MIPOCTPAHCTBEHHYIO CTPYKTYPY OMOIIEHO3a.
. Uro Takoe 1enb MUTaHUS U YTO JIEKUT B €€ OCHOBE?

. UeM OTHM4Yal0TCs arpo3KOCUCTEMBI OT €CTECTBEHHBIX AIKOCUCTEM ?

. KakoBa mpuuriHa cMeHbl OMOIIEHO30B U KaK OHa OCYIIECTBIIAETCS ?

. [lepeuncnure Gpopmbl B3aMMOOTHOIICHUH MEX1y OpraHU3MaMHu.

O 00 1N LN A WK —
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Tema 6.2. buocdepa — rinodanpHas s3xocucrema. buochepa u yenosek

OcHOBHbBIE MOHSATHS W TEPMHUHBI MO TeMe: Owochepa, KUBOE BEIIECTBO,
OMoreHHoe, KOCHOe, OMOKOCHOE BeIleCTBO, Meradbuocdepa, Onomacca.

Inan u3y4yeHHUs TEMBI:

1. buocdepa — rinobanbpHas IKOCUCTEMA.

2.Yuenue B.M. Bepnaackoro o Ouochepe. Ponb XKHUBBIX OpraHu3MOB B
ouocdepe. buomacca.

3. KpyroBopor BakHEWIINX OMOTEHHBIX AJIEMEHTOB (Ha MpUMEpe YIiiepona,
azoTa u ap.) B 6uocdepe.

KpaTkoe u3no:xxeHune TeopeTHYECKUX BOMPOCOB:

1. buocpepa— 510 o0cobas obosouka 3emiaM, colep)kalias — BCIO
COBOKYITHOCTb KMBBIX OpPraHU3MOB M Ty YacTh BEIIECTBA IUIAHETHI, KOTOpas
HaXOJUTCS B HENPEPhIBHOM OOMEHE C 3TUMH OpraHu3Mamu. TepMuH ObUl BBEJEH B
1875 r. aBcrpuiickuMm reosorom . 3roccoM. PasBepHyroe ydeHue o Ouochepe
CO3aHO W pa3pabOTaHO COBETCKUM €CTeCTBOMCIBITaTeNleM akaaemukom B.U.
Bepnanckum. buocdepa oxBarblBaeT HUMKHIOIO YacThb aTrMocepbl 10 BBICOTHI
030HOBOT0 3KkpaHa (20 — 25 kM), BEpXHIOI0 4acTh JUTOCHEPHI (KOpa BHIBETPUBAHMS)
U BCIO TUApocdepy A0 TMyOMHHBIX ClOeB okeaHa. HMkHsISI rpaHuIla OmycKaeTcs B
cpenHeM Ha 2 — 3 kM Ha cyie 1 Ha 1| — 2 kM Huxe gHa okeana. Cioil atmocdepsl,
BCs rujipocdepa M 4acTb JUTOCPEpHl, IIe MOCTOSHHO WM BPEMEHHO (CIy4ailHo)
MPUCYTCTBYIOT HUBBIE OpPraHU3Mbl M T€ CJIOH, MPEOoOpa3OBaHHBIE B MPOILIOM
KU3HBIO UM UCTIBITABIIINE BIUSHUE «OBUIBIX OMOChEp», HA3BIBAIOT Me2cadbuocgepoii.

2. Yuenune BepHajackoro o 6uocepe — kpynHeiiiiee 06001eHne B 001acTu
ecrectBo3HaHusgd XX B. OHO 3HaMeHYeT COOON MPUHIMUMHAIBLHO HOBBIA MOAXOI K
M3y4eHUIO IUIAHEThl KaK pPa3BUBAIONICHCS CaMOperyJupyrlolleicss CHUCTeMbl B
mpouuioM, HacrosmeMm u Oymnymem. C omgHoit croponsl, B.WU.Bepnanckuii
paccMarpuBaeT Ouochepy Kak 000J04YKYy 3eMJIH, B KOTOPOM CYIIECTBYET KHU3Hb. B
ATOM IUJIaHE YYEHBIH pa3zlinyaeT Ta3oByl (armocdepa), BoAHywo (ruapocdepa) u
KaMeHHYI0 (JIuTochepa)oOOoIOuKU 3€MHOT'O IIapa KaKk COCTaBJisIonme onochepsl —
obnactu pacnpocrpaneHus xku3Hu. C npyroi croponsl, BepHaackuil nmoguepkuBa,
4yTO OHMocdepa — He MPOCTO MPOCTPAHCTBO, B KOTOPOM OOUTAIOT KUBBIE OPraHU3MBI,
a uenoctHad (GYHKUMOHAJIbHAs CHUCTEMa, Ha YpPOBHE KOTOPOM peanusyeTcs
Hepa3pbIBHAS CBSI3b I'€0JOrMUYECKUX U Ononornyeckux nporeccoB. CocraB Ouocdepsl
OIpeAeIIsIeTCs IeITENbHOCTHIO KUBBIX OPraHU3MOB, MIPEICTABIIET COOON pe3yabTaT
UX COBOKYITHOM XMMHMUYECKON aKTUBHOCTH B HACTOSAIIEM U IIPOLIIOM.

LenTtpanbubiM 3BeHOM B yueHun B. U. Bepuaackoro o 6uocdepe sBisiercs
MIPE/ICTABIICHUE O HCUBOM euyecmae, TPeodPa3yroero 00K MIaHEThI.

buozennoe sewgecmeo - BeecTBo, coziaBaeMoe U nepepadarbiBaeMoe KUBBIM
BelleCTBOM. Ha mnpoTsbKeHMM OpraHuyYecKol SBONIOIUMU  KUBBIE OpPraHU3MbI
TBICSIUEKPATHO MPONYCTHJIM 4Yepe3 CBOUM OpraHbl, TKaHHW, KIETKU, KPOBb BCIO
armocepy, Bech OO0OBEM MHPOBOTO OKEaHa, OrPOMHYIO MAacCy MHUHEpaIbHBIX
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BEILECTB. DTy re0JOTHYECKYIO POJb KUBOTO BEUIECTBA MOXKHO MPEACTaBUThH cede 1Mo
MECTOPOXKJICHUSIM YIJIsl, HePTH, KapOOHATHBIX TOPOA U T. 1.

Kocnoe eewgecmeo — mpoaykThl, oOpasyromuecs 0€3 ydacTus KUBBIX
OpPraHU3MOB.

buokocnoe eeuiecmeo, KOTOpOE  CO3MAETCS  OAHOBPEMEHHO  JKUBBIMHU
OpraHM3MaMHd M KOCHBIMH INPOLECCAMH, MPEICTABIAS AUHAMUYECKUA PaBHOBECHBIC
CHCTEMBI TeX U Apyrux. TakoBbl MOYBA, U, KOpa BEIBETPUBAHUS U T. [. OpraHu3Mbl B
HUX UTPAIOT BEAYLIYIO POJIb.

buomacca, wunu orcueoe 6euiecmeo,— COBOKYIIHOCTb BCEX JKHBBIX
opranu3MoB. Ponb ’xuBoro BemecrBa B (opmupoBaHuu Ouochepbl, U3MEHEHUU
ra3oBoro cocraBa armocgepsl, ruapochepsl, 00pa30BaHUHU MOUBBI.

IIpakTHyecKkue 3aHATUSA
Ne 4 Onucanue aHTPONOTEHHBIX W3MEHCHHH B €CTECTBEHHBIX IMPHPOIHBIX
nanamadTax YiabsHOBCKOW o0iacTu

3agaHus 111 CAaMOCTOATEIbHOI0 BHINOJTHEH U
— HE NPEeAYCMOTPEHO

Bomnpocs! 17151 caM OKOHTPOJISI 110 TeMe:

1. Oxapakrepu3syiiTe pacnpeacieHue KUBbIX OPraHU3MOB I10 CYIIIE.

2. Yrto o3HauaeT «BUI0BOI cocTaBy Ouocdepsi?

3. B uem 3akmrouaetcs riaaBHas ¢ yHKius ouochepb?

4. PacckaxuTe 0 KpyroBOpOTE BOJbI B PUPO/IE.

5. Kakum o0pa3oM CBA3aHHBIN yriiepoa Bo3Bpaiaercs B armochepy?

6. OnuimMTe KPyroBopoT a3oTa B MPUPOJIE

7. Kakast nesiTenbHOCTh YeloBeKa BIUSET Ha KPYroBOPOT cepbl U pocdopa?
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Pa3ngen 7. buonuka
Tema 7.1. buoHuka, KaKk OHO U3 HANIPABJICHUN OMOJIOTMH U KUOCPHETUKH

OcHoOBHbIE NOHATHA M TEPMHUHBI M0 TeMe: Hoocepa, MapHUKOBBIA AP PEKT,
030HOBas JbIpa, BO30OHOBUMBIE peCypChl, HEBO30OHOBUMBIE PECYPCHI, SKOJIOTHS KaK
OCHOBA PaIlMOHAIBHOTO MPUPOJONPUTIOIH30BAHMUSL.

Il;1an u3y4yeHHsi TEeMBbI:

1. Wsmenenuss B Ouochepe. IlocnencrBusi AEsATENbHOCTH 4YelIOBEKa B
okpyxarotieit cpene. Hoocdepa.

2.I'mo0GanbHBIC KOJIOTMYECKUE MPOOIEMBI U MYTH UX PEIICHUS.

3. Dkonorus KakK TEOpETUYECKast OCHOBA PalMOH ATIBHOTO
MIPUPOJIOIOJIb30BAHUS U OXPAHBI ITPUPOJIbI

KpaTkoe u3no:xxeHune TeopeTHYECKUX BONPOCOB:

1. Hoocdepa (ot rped. noos —pasyM WU sphaira —1map) — 3TO
HOBOE COCTOsIHME Ouochephl, Korja pasyMHas JE€ATeIbHOCTh YeOBEKAa CTaHOBUTCA
IJIaBHBIM (pakTOpoM, 0OYCIIOBIIMBAIOIIUM €€ pa3BuTue. [lonsarue Hoochepbl BBEIEHO
(bpaHIy3CKUMU Y4eHBIMH — MaTeMaTukoM Jlepya u maneoHTonaorom u ¢uiocodom
[LTetapom ne Illapaenom. Cmbica ydeHUsI O HOOCPEpe COCTOUT B CICAYIOIIEM.
[losiBienne Ha 3emie 4eIOBEKa O3HAYAIO HOBBIM OTPOMHBIA IAar B 3BOJIOLMU
njaHeTsl. YenoBek, mo MHeHUI0 BepHaackoro, sBisieTcss yacTbio Ouocdepsl, ee
onpenencHHon (QyHkiuen: «YenoBeuecTBO Kak JKMBOE BEHIECTBO HEMPEPHIBHO
CBSI3aHO €  MaTepHaJbHO-D)HEPreTUYECKUMH  MpPOIeCCaMu  OMNpeeIeHHON
reojoruyeckoi 00ojaouku 3emiin — ee 6mocdepoit. OHO HE MOXKET HU3HUUECKH OBITH
OT HEe HEe3aBMCUMBIM HU Ha OJHY MUHYTY». OTHOIIIEHHE YelloBeKa K MPUPOJAE KaK K
HEUCCIKAeMOMY HCTOYHUKY, MPOSBIAIOUIEECS B CTPEMJICHUU J100BIBaTh OOJbIIE
pyAbl, yris, HedTH, CTPOUTH OOJblIe AOPOr, 4YTOOB OOECIEeUUTHh MPOILBETAHUE,
nporpeccuBHoe pasButue ooOmectBa. llocnencrBus mnogoO0HOrO OTHOIIEHUS —
UCTOLIEHUE TPUPOAHBIX PECYPCOB.

Bo3oonosumuie (nouna, pacTUTENbHbBIN u JKUBOTHBIN MUD)
U He60300H06uMble (OONBIIMHCTBO Py, TOpPIOYME MCKOMAaeMble) MPUPOJHBIC
pecypchl. EcTecTBeHHOE BOCCTaHOBJIEHHE BO300OHOBHUMBIX MPUPOJHBIX PECYPCOB C
Y4ETOM HE TMPEBBIIICHUS KPUTUUYECKUX MPEAENIOB UX MOTpeOJsieHUs. 3HaYUTEIbHOE
YMEHbIIIEHHE MPUPOJHBIX pecypcoB (HedTH, yris, ra3a, COKpalieHue 3anacoB MeJu,
CBUHLIA, IIMHKA) BCIEACTBME HWHTEHCHUBHOrO HX noTpedsieHus. OrpuiiareibHble
MOCJICJICTBUS JIEATEIbHOCTH YEJIOBEKA: €KEroJIHOE COKpAIlEHUE IUIOMIAIU JIECOB Ha
2%, YHUUTO)XEHUE TPONUYECKUX JIECOB, OMACHOCTh MX IOJHOTO MCYE3HOBEHHS 32
20—30 ner, yuuutoxxenue taiiru B Cubupu 3a 40—50 neT, CHUXKEHUe YUCICHHOCTU
MIPOMBICIIOBBIX JKMBOTHBIX, 3aracoB pblObl. CHUXEHUE IUIONOPOAMS TMOYBBI M3-3a
HETPaBUJIbHONU arpOTEXHHUKHU, UX JPO3Hs, 3aCOJIEHUE, €KETOJHbIE MOTepU IECATKOB
MUJUIMOHOB TeKTap. 3arpsi3HEHUE MPUPOIHON Cpeibl. 3arps3HEHHE BOJIbI, MOYBBI,
BO3/lyXa BCJEACTBHE pOCTa MPOMBIIUIICHHOTO MPOU3BOACTBA, TPAHCIOPTA,
CeJIbCKOXO3SIMICTBEHHOr0 MPOU3BOACTBA, BHIOPOCA BPEIHBIX BEILIECTB M HAKOILICHUE
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WX B MPUPOAHON cpefie — Yrpo3a 310POBBIO UEJIOBEKA U JKU3HU OOJBIIMHCTBA BUIOB
pacTeHuil U KUBOTHBIX. KucCIOTHBIE MOXKIM BCIEACTBUE BbIOpoca B arMocdepy
OKCHJIOB a30Ta M CEpbl — MPUYMHA YTHETEHUs] PACTUTENIbHOCTH, MO XBONHBIX
JiecoB. 3arpsi3HEHUE MOYBBI COCIMHEHUSMHU TSDKEIBbIX METaljIoB (CBUHILA, PTYTH,
KaaMusl), pPaJAMOAKTUBHBIMU BEIIECTBAMH, BKJIIOYEHHWE HMX B LENU MUTAHUS, HX

MIOCTYIUICHUE B OpPraHU3Mbl pPAacCTEHUW, JKUBOTHBIX, 4YE€JIOBEKAa — NPUYUHA
OTPABJIEHHS WM TEHETHUYECKUX YpoIACTB. COBPEMEHHOE CEIBCKOXO3AMCTBEHHOE
MIPOU3BOACTBO — MCTOYHHK MOIIHOTO 3arpsA3HEHHS TOYBBL, HACBILIEHUS €€

yIO0OPEHUSIMH, SITTOXUMUKATAMH.

2. I'nobdanbHBIE IKOJTOTHYECKHE MIPOOJIEMBbI.

[1naneTapHoe 3arpsi3HEHUE MPUPOTHOMN Cpefibl, CTOCOOHOE BbI3BaTh H3MEHEHUE
KIMMara. 3aJep)KKa 4YacTH TeIUla, M3JIy4aeMoro 3eMilei B  KOCMHUYECKOE
MPOCTPAHCTBO, 3aJbIMJICHHE W HACHIIEHHE aTMOC(PEphbl YIIEKUCIBIM Ta30M,
YaCTUI[AMU TIBIJIM — TPUYUHBI MApHUKOBOTO 3 (ekTa, KOTOPHI MOXKET BBI3BATH
TasiHUE JIbJIOB, 3aTOIJICHUE OOJBIINX MIIOMIACH.

0) HcromeHnue O30HOBOTO CJOS 3a CYET pa3pyLICHHs MOJEKYJI O30Ha
ra3oo0pasHbIMH coenuHeHUusAMHU ((pTopa, xiopa) — (ppeoHaMu, UCIOIb3YEMBIMH B
XOJIOAWIBHBIX arperarax, B a3po30Jsx.

B) CHmxeHHe OHOJIOTMYecKOro pa3zHooOpasus, COKpalleHUuEe 4Kcia BHUJOB
KUBOTHBIX M pACTEHHH, HUCTpeOJIeHHE 4YeJIOBEKOM psina BUIOB. 3MeHeHue
MPUPOIHON CPEellbl- Yrpo3a MCUE€3HOBEHUS 2/3 CYLIECTBYIOLUIMX BHUJIOB, €KEHEBHOE
MCYE3HOBEHNE HECKOJIBKUX BUJIOB PACTCHUHN U KUBOTHBIX.

r) 3amura OpUpOAHOW cpedbl. PannoHanbHOE, SKOJIOTHYECKHM TI'PaMOTHOE
MPUPOIONOJIb30BaHUE, BHEJIPEHUE B IMPOU3BOJCTBO HSKOJIOTMYECKH ONpaBAaHHBIX
TEXHOJIOTUM, MepecTporKa CO3HAHHS JIIOJIeW — OCHOBHBIE MYTH MOJACPKaHUS
paBHOBecHs B Ouochepe

3.JK0JIOTHSI KAaK HayKa SBJSETCH TeOPeTHYEeCKOH OCHOBOHM OXPAaHBbI
OKpy:Kaeil cpeabl MW PAUMOHAIBHOIO TNPHUPOAONOJbL30BAHUNA. 3aKOHbI
skosioruu Obutd  chopmynupoBanbl B 1926 roay amepuxaHckuMm 3kosorom b.
KomMmoHepoM U 1o CBOEH CyTH SIBIIAIOTCA 3aKOHaMHu Hpupoabl. OHM CBOAITCS K
YEThIPEM OCHOBHBIM MPUHIIMIIAM, OOBSCHSIOMNUM YCTOMUYUBOE PA3BUTHE TPUPOIBI U
MPU3BIBAIOIIIUM YE€JIOBEYECTBO PYKOBOJCTBOBATHCS MMH B CBOEM BO3JCHCTBUM Ha
OKPYKAIOUIYIO CpENY:

1) Bce B3auMocBs3aHo.

2) Bce nOMKHO Kyaa-TO JI€BaTbCsi. OTOT MPUHIMI BBITEKAET K3 3aKOHA
COXpaHEHUsl MaTEPUH.

3) [Ipupona 3HaeT ay4iie.

4) 3a Bce Hamo miIaruTh. Beskas skocucrema MpeacTaBisieT co00M enuHoe
1ejaoe, B KOTOPOM HET HUYero JuiiHero. Bce, 4to uenoBedecTBO 3abupaer u3
AKOCHCTEM I YAOBJIETBOPEHUS CBOUX HYXKI, AOJLKHO OBITh BO3BPALICHO WJIU
BO3MEUIEHO.

IIpakTHyecKkue 3aHATUSA
— HE IPEAYCMOTPEHO
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3agaHus 111 CAaMOCTOATEIbHOI0 BHINOJIHEHUSA
— HE MPEeAYCMOTPEHO

Bonpocs! 17151 caMOKOHTPOJIS 110 TeMe:

1. KTo BiepBbIe BBEN B HAYKY TEPMHUH « HOOC(hepar?

2. OxapaktepusyiiTe HercuepIaeMble MPUPOAHBIE PECYPCHI.

3. PacckaxkuTe, KaK 4eJIOBEK HCIOIb3YET HEMCUepIiaeMble PECYPCHI.

4. Kakue pecypchl Ha3bIBalOT HEBO30OHOBUMBIMU ?

5. Kakue pecypchl OTHOCATCSI K BO30OHOBUMBIM ?

6. UTo sABsETCA IPUUMHON M KAaKOBBI TTOCIEACTBUS 3arpsi3HEHUs aTMochephi?

7. KakoBo mpsiMoe BJIMSHUE YeJOBEKa Ha PACTUTEIbHBIM M YKUBOTHBIA MUP
3emmn?
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KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA

JANCIUITINHBI

Texkymuil KOHTPOJIb

Ilepeyenb Touek OxBar Tem DopMa KOHTPOJISA
pyOe:KkHOro
KOHTPOJIA
N3yuenue
0coOeHHOCTEH OTYET 1O
CTPOCHUS Tema 1.2. Ctpoenue u GyHKINHN KIETKU IIPAKTUYECKON
pacTUTENILHON U pabore
YKUBOTHOM KJIETOK
YMmenue
COCTaBJISITh CXEMBI OTYET I10
Tema 3.1. OCHOBBI yueHUs O .
CKpELIMBAHMS, MPaKTUYECKOM
HAaCJEACTBEHHOCTH U U3MEHUYHNBOCTH
MIPUMEHSIS 3aKOHBI pabote
HAaCJEACTBEHHOCTH
YMmenue
aHaIM3UpPOBATh U
JaBaTh OLECHKY OTYET I10
pa3InYHbIM Tema 5.1. IlpoucxoxacHue yenoBeka [IPaKTUYECKOU
TUIIOTE3aM pabore
MIPOUCXOKIACHHUS
YyeJIoBeKa
Brisisnenue
AHTPOI OTE€HHBIE
f;?:;:iiﬂai Tewma 6.2. buochepa — riiodanbHas npglf;{pienc?coﬁ
skocucTema. buocdepa u uenosex
MECTHOCTHU U pabore
OLIEHKA UX
MOCJIEICTBUU
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I'JIOCCAPUI
-A-

Abnornyeckue (PakTopbl Cpeabl - COBOKYITHOCTh YCJIIOBHH HEOPraHMYECKOU
CpeIlbl, BIMSIONINX Ha OPraHu3Mbl. AOHOTHYECKHE (aKTOPBI ISIATCS Ha XUMHUYCCKUE
(XMMHUYECKHI cOCTaB aTMOC(Epbl, MOPCKUX M TPECHBIX BOJ, MOYBBI MJIM JIOHHBIX
OTJIOKEHUM) U (PU3NUecKHe, WIK KIMMaTu4ecKue (Temrmeparypa, 6apoMeTpudeckoe
JaBJICHHUE, BETEP, TCUCHUS, PAAMAIIMOHHBIA PeKUM U T. A.). CTpoeHHE TTOBEPXHOCTH
(penmved), reosorMYecKHe MW KIMMaTUUYECKHE Pa3udus 3€MHOM TMOBEPXHOCTH
CO3Aal0T  OTPOMHOE  pasHooOpaswe  aOWOTHYECKUX  (PaKTOPOB, HTPAIOIINX
HEOJMHAKOBYIO POJIb B JKHU3HH NpPUCIOCOOMBIIMXCS K HUM BHJIOB KMBOTHBIX,
pacTeHUid W MHKpoopraHu3moB. YucneHHoOcTh (OMoMacca) | pacmpejesieHHe
OPraHW3MOB B TIpeAeliaX apeaja 3aBUCAT OT JIMMHTHUPYIOMUX a0MOTHYECKHUX
dakTopoB, T. €. HEOOXOAWMBIX I CYIICCTBOBAHHWS, HO TIPEACTABICHHBIX B
MUHHUMYyME (HalTpUMep, BOJia B IMTYCTHIHE).

AOopuren - 1) opraHusM, 5BOJIIOIIMOHHO BO3HUKIIUK Ha paccMaTpuBaeMoOM
TEPPUTOPUU; 2) KOPEHHOH oOHWTarenh KakoW - JMOO0 MECTHOCTH, KUBYIIUM B HEl
HCCTapu, HO HE 00sA3aTeNbHO 3/I€Ch BO3HUKIIMM; 3) B Y3KOM CMBICIE - SKUTEIH
ABCTpanuu 1 HEKOTOPBIX OCTPOBOB OKeaHuH.

ABCTPAJIONUTEK - MPIMOXOJSIIas, epeIBUTaBIIasICs Ha IBYX HOrax, HCKOmaeMas
4yesoBeKooOpa3Hasi o00e3bsiHa. ABCTPAJONUTEKOB PACCMATPUBAIOT Kak CTaIUIo
HBOJIIOLIMM  YEJIOBEKA, HEMOCPEJICTBEHHO TMPEIIIECTBYIONIYI0O BO3HUKHOBEHUIO
npeBHemmx mojaen (apxantporoB). C 4enoBeKOM HMX COJIMKAET ciaboe pa3BUTHE
YEJIOCTeH, OTCYTCTBHE KPYIMHBIX BBICTYMAIOUIMX KIIBIKOB, XBaTaTelbHasi KUCTh C
pa3BUTHIM OOJBIIMM TMajblleM, OMOpHas cromna. ['0JIOBHOW MO3r OTHOCHUTEIBHO
kpynHbii (500 - 600 cM3 ), HO MO CTPOCHHUIO MaJIO OTJIMYAOIIMKICS OT Mo3ra
COBPEMEHHBIX YEJIOBEKOOOPa3HBIX 00€3bsiH. ABCTPAIONUTEKH ObUIM BCESAHBL; IS
HanaJIeHUsl U 3alUThl YIOTPEOISIM KOCTH >KMBOTHBIX, MAJKH, KaMHHU, BO3MOXHO,
yTO HauOoliee pa3BUTHIE BHUJBI YMEJIM HMX KaKk - TO oOpabareiBaTh. OcTaTku
aBcTpasionuTeka Haiinensl B FOxHol, Bocrounoit u Llentpansuoit Agpuke B 1924 .
JIpeBHOCTH OCTaTKOB aBCTPAIONUTEKA COCTABIISIET OKOJIO 2,6 MJIH JIET.

ABTOTPOdBI - OpraHu3Mbl, CHHTE3UPYIOIIHE W3 HEOPraHUYECKUX COEAUHEHUU
OPraHMYECKHE BEIIECTBA C HCNOJb30BaHUEM »HHepruu CoJiHIAa WM DHEPIUH,
OCBOOOXKIatoIIelcd MpU XUMHUUYECKUX peakuusix. ABTOTpodbl ciyxkar B Ouochepe
3eMJIM IPOAYLIEHTAMH OPraHUYECKOro BEIECTBA.

AnanTaumsi - KOMIUIEKC MOP(PO(PHU3MOIOTHYECKUX U TOBEACHYECKUX 0COOCHHOCTEN
0Cco0M, MONYJISILIUY WM BUAA, 00€CTIeYrBaIOIINIA:

- ycrex B KOHKYPEHIIMHU C IPYTUMHU BUJIaMU, TOMYJISIUSIMA U 0COOSIMHU;

- YCTOMYUBOCTH K BO3/ICUCTBUSAM (HaKTOPOB aOMOTUYECKON Cpebl.
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CriocoOHOCTh K ajanTallid HMEeT OompelneléHHble Mpenenbl, XxapakrepHbie JIJIS
KaKI0ro ByAa. B cocraBe aganTanuu pa3inuyaroT JBE TPYNIbl IPUCIOCOOJIEHUI:
aKKOMOJAIMI0 W aJalNTUBHYIO paauanuio. AnanThuBHAs paguaius (3BOJIOLMOHHAS
ajanTtanus) Jro0ble MPaKTUYeCKH HeoOpaTUMBbIe, FTEHETUYECKU 3aKPETUIEHHbIE () OpMBbI
MPUCIIOCO0JIEHU, OO0YCIOBIIEHHBIE €CTEeCTBEHHBIM OTOOPOM, YCTOMYUBBIE BO
BPEMEHU U MPOCTPAHCTBE apeania Monyisiuu, Bujaa. Hanpumep, nprcnocobieHHOCTh
CTEMHBIX )KUBOTHBIX K OBICTPOMY O€TY,K YCIOBUSIM 3aCyXH U T. II.

Anenosunrpudochopras  kuciaora, aaeHosuHrpupocpar (ATD) -
MaKpOIPIrU4eCcKOe COCIUHEHUE, HYKJICOTHJ, OOpa30BaHHBIM afeHO3MHOM U TpeMs
ocrarkamu (ocdopHoit kuciaorel. Bo Bcex xuBbix opranusmax AT® BwimonHseT
POJIb YHUBEPCAILHOTO aKKYMYJISITOPA U IEPEHOCUYNKA SHEPTUH.

AJleJIbHBbIE TeHbI - pa3Iu4yHble (OPMBI OJHOTO U TOTO K€ FeHa, PACHOJIOKEHHBIE B
OJIMHAKOBBIX y4acTKax (JIOKycax) rOMOJIOTHYECKUX XPOMOCOM. AJIIENU ONPEAEISIOT
BApUAHThHl Pa3BUTHUSI OJHOTO W TOTrO K€ MpH3HAKa. B HOpManbHOW AMIIONIHON
KJIETKE MOryT IIpUCYTCTBOBaTh He Oojiee JABYX alienedl OAHOro JIOKyca
OJTHOBpEMEHHO. B 0/1HOI rameTe qBa ajiesst HaXOJUThCS HE MOT'YT.

AMHUHOKMCJIOTBI - KJIAaCC OPraHUYECKUX COCJAMHEHHH, OObENMHSIONMX B cebOe
CBOMCTBa KUCJIOT U aMUHOB, T. €. COAEPKAIINX HAPAAY ¢ KapOOKCUIIBHON TPYMION -
COOH amunorpynny - NH,. Bce 6enku mpu moJiHOM THAPOIU3E (pacileryieHu ¢
MIPUCOCIMHEHUEM BOJIbI) pAaCMaNalOTCs A0 CBOOOTHBIX AMHUHOKHUCIOT, HUTPAIOIIMX
pOJIb MOHOMEpPOB B MOJMMEpHOU OenkoBoil monekyne. Ilpu OuocuHTe3e Oenka
MOPSIOK,  IOCJIEIOBATEIBHOCTh  PACHOJIOKEHUSI ~ AMUHOKHCIOT  3aJar0TCs
T€HETUYECKUM KOJIOM, 3alMCaHHbIM B XuMHUueckou crpykrype JHK.

AHa.]m3npy101uee CKpe€IIMBAHUE - CKPCIIMBAHUC HCIBITYCMOI'O oOpraimsma cC
APYruM, sABHIOIIHUMCA II0 AJAaHHOMY IIPHU3HAKY peHeCCHBHOﬁ FOMOSHFOTOﬁ, qTo
MMO3BOJEICT YCTAHOBUTDL TCHOTHUII HCIBITYCMOIO. AHaJIPIBI/Ipy}OH_ICC CKpCIINBAHUC
MNPpUMCHACTCA B CCIICKIINU paCTCHHﬁ N JKUBOTHBIX.

Anadaza - Tperbs cragus, UM (aza, MUTOTHUUECKOrO JeNIeHUs (MHUTO3a)
pacTUTENIbHOM M XUBOTHOM KileTku. Bo Bpemsi aHada3bl COCTaBIAIOUINE KaXKIYIO
XpOMOCOMY XpOMarujabl (MM CECTPUHCKHE XPOMOCOMBI) PazbeIUHSAIOTCS U
PacxXoaATCs K POTUBOIIOI0KHBIM ITOJIFOCAM KIIETKHU.

AHa’poObI - OpraHu3Mbl, CHOCOOHBIC KUTh B OECKUCIOPOIHON cpeie. AHaRPOOBI
MOJY4al0T HEOOXOAMMBIN ISl JKM3HM KHCIOPOJ TOCPEACTBOM pacIIeIJICHHS
KHCIIOPOJICOAEPKAIMX OPraHUYECKUX COETUHEHUN.

AHTpONOreHe3 - MPOIECC MCTOPUKO - DBOJIOIMUOHHOTO (HOPMHUPOBAHUS
(¢bu3nyeckoro THUMa 4YEJOBEKa, TIEPBOHAYAIBHOTO PAa3BUTHUSA €ro  TPYJAOBOU
NeSTENbHOCTH, PEUH, a TaKkKe 00 IIEeCTBA.
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AHTpOHOFCHCB MO>KET OBITh paBI[CJIéH Ha CTaauu, CMCHaAa KOTOPBIX ObITa CBs3aHA C
HauOojiee 3HAUYUTEILHBIMA KauyeCTBEHHBLIMU HpeO6p330BaHI/I$[MI/I B prﬂOBOfI
ACATCIIBHOCTHU YCJIOBCKA, B €TI0 MOp(l)OJ'IOFI/II/I U CO3HAHUH, B CTPYKTYPC CO].IHEUIBHOI?I

OpraHu3aluH.
BonbmmHCTBO HcceoBaTeiei BoIICIsIeT B aHTPOIIOTeHEe3€ TPU CTaUU:
1) aHTpomoMIHBIE TPEIKH YEIOBEKAa - BBICOKOPA3BUTHIC JBYHOTHME MPUMATHI

(HampuMep, aBCTPAJIONUTEKH), CUCTEMAaTUYECKH IOJb30BABIIMECS B KadeCTBE
OpyIUM €CTECTBEHHBIMU TNpeaMeTaMy (MalKamMHu, KaMHSIMH, OOJOMKaMU KOCTeH
KUBOTHBIX);

2) apeBHeimMe (MUTEKAHTPONbI) U JAPEBHHE JOAU (HEaHAEpPTaIblibl), C KOTOPHIMU
CBSI3aHO TOSIBJICHHE MCKYCCTBEHHO M3TOTOBJICHHBIX OPYAUN Tpyaa, UX YCIOKHEHUE
710 U3BECTHBIX MPEIEIoB, HadyallbHas (hopMa 00IIECTBEHHON OpraHU3alliy;

3) mOIM COBPEMEHHOro (U3MYECKOrO CTPOCHHS (KpPOMAHBOHIIBI), Hayajao 3TOU
CTaIuM OTHOCHUTCS K AMOXE MO3/HET0 NajleoanTa.

JUIMTENbHOCTD CTaAMI BEChbMa pa3iiMyHa: Hayalo MEepBOM CTaJUM yAaJEHO OT HAC Ha
2 - 3 MIJH J€T, BTOPOM CTaguu - OKOJIO 1 MIIH JeT, TpeTbell cranuu - Bcero Ha 40 -
50 TeICAY JIET.

AHTPONOTEeHHBIH (AKTOP -  HEMOCPESJACTBCHHOE BO3JCHCTBHE YEJIOBEKa Ha
OpPraHW3MBbl WJIH BO3JICH CTBUE HA OPraHU3MbI YEPE3 U3MEHCHHE YCIIOBEKOM HX CPEIbI
o0OWTaHU4.

Anmapar I'oabasku - OpraHou] KJIETKH, COCTOAIIMM M3 LUTOIUIA3MaTUYECKUX
MeMOpaH, JUIIEHHBIX puoocoM. Amnmapar [onbIKKM yd4acTBYeT C CHHTE3€
TJINKOIPOTENHOB, dbopmupyer JIM30COMBI U HEKOTOPBIE PO YKTBI

FKUBHCACATCIIBHOCTU KIICTKU:. PA3JIMYHBIC CCKPCTHI, KOJIJIArC¢H, I'NIMKOI'CH, JIMIIUIAbI U
Ap.

Apean - 4YacThb 3eMHOW MOBEPXHOCTH (WM aKBaTOpUM), B Mpelesax KOTOpOou
BCTpeyaeTcst TOT UM UHOM BUJT (PO, CEMENCTBO U T. [I.) >)KUBOTHBIX MJIM PACTCHUH.

Apomopdo3 - mMophohU3nOTOrUUecKUil Mporpecc, 0JIHO U3 INIaBHBIX HANpPaBICHUN
OMOJIOrMYECKOro Mporpecca KUBbIX CYIIECTB, MPHU KOTOPOM B XOJI€ 3BOJIOLHMOHHOTO
pa3BUTUs ychnoxkHseTca ux opraHuzaunus. TepmuH BBenéH A. H. CeeproBbiM.
Apomopdo3 - ATO KaAueCTBEHHbIE CKAYKH, IOBBIIIAIOIINE KaK YpPOBEHb
OpraHu3alyu, Tak U MPUCHOCOOJEHHOCTh BUJA K >KM3HU B HOBBIX YCJOBHSIX 4YTO
CIOCOOCTBYET paciiMpeHuto ero apeana. [Ipumep apomopdo3a B 3BOJIOLMHI BBICHIUX
MO3BOHOYHBIX KaYECTBEHHBIN CKAuOK MPH MEPEX0e OT PENTHIMETOA00HBIX MPEIKOB
K MJIEKO MU TAKOIIHAM.

ATaBU3M - TIOSBJICHUE y HEKOTOPBIX 0COOEH OmpenesiéHHOro BHa MPU3HAKOB,
CYIIECTBOBABIIMX Y OTHAJIEHHBIX MPEIKOB, HO 3aT€M YTPAaYE€HHBIX B IIPOIECCEe
sBomonMu. Hampumep, mosiBJI€HUE Yy JIOWIAAU TPEXMAIbIX KOHEYHOCTEH. ATaBHU3M
OOBSACHSETCA TEM, 4YTO TEHBbI, OTBETCTBEHHBIE 3a Kakoi - JuOO0 MpU3HAK,
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COXpaHWJIUCh, HO UX HeﬁCTBHC 6J'IOKI/Ip0BaHO APYIruMH I'CHAMMU. P336JIOKI/IpOBKa I'CHa
MNpUBOAUT K ITOABJICHUIO IIPHU3HAKA, YTPAYCHHOTO B pAAY nokoJjieHu M.

AtMocdepa 3emym - BO3YIIHAs cpelia BOKPYr 3eMIIH, KOTOpasi BpalaeTcst BMECTe
c Hero. ATMocdepa IpoCcTUpaAETCss HaJl MOBEPXHOCThIO JUTOChEpPbl U TUApoCchepbl
BBepx A0 100 kM. HuxHuUM cinoii armocdepsl B cpelHEM BBICOTOM 15 KM HazbIBaeTcs
Tporocdepoi.

AYTOPHUIMHI — OJIMH U3 METOJIOB pa3BeACHUS, IPEICTABIAIONINMN CO00M, B OT/INYKE
OT MHOPHUAMHTA, HEPOJCTBEHHOE CKPEIIUBAHUE.

-B-

BakTrepuu - OIHOKJETOYHBIC >KMBBIC CYIIECTBA, HE HMEIONIME sapa W psaaa
opranonsioB (mpokapuotsl). meror pasmepsl oT 1 1o 10 MM B nnmHy, cHapyxu
OKpY>KEHBI IJIOTHOW OOO0JIOUKOH, a MHOTJa W CIAM3UCTON Karcynoi. Haxopsmascs
noJl O0OJOYKOW TMa3MaTUdeckas MeMOpaHa TECHO NPUMBIKACT K IIHUTOIUIA3Me.
EnuHcTBeHHAas XpoMocoMa uMeeT GOopMy KOJIbIIa M PACIONIOKEHA B IICHTPE KICTKH.
[Io pony muTaHWS W WCHOIB30BAHUS DHEPIHMH PA3IHYAIOTCA CICAYIOIIUE BUIBI
OaKTepuii:

- XEMOCHHTE3WPYIOIINE, HWCIONb3YIOINE DSHEPIrul0 XHMUYECKUX COCAHMHCHUH
(>kxene300aKkTepuu, a30TOOAKTEPUH, CEPOOAKTEPUHU U JIP.);

- canmpoduThl, YbeH NHINEH CIyXKaT OpraHMYECKHe BEIIeCTBa (MOJOYHOKHCIIEIC,
MaCJISTH OKHCIIbIE, THUJIOCTHBIE | JIP.);

- TMapasuThl, NUTAIONIMECS 3a CYET JKUBBIX OpPraHu3MoB (OOJIE3HETBOpPHBIC -
BO30YAUTENN TakuX O0Je3HEeH, Kak TUd, TyOepKyn€3, Xoaepa, uymMa u ap.).

beaxkn - TpPUPOIHBIE BBICOKOMOJEKYISPHBIE OPraHUYECKUE COCIUHEHHS,
ITIOCTPOEHHBIE M3 OCTAaTKOB 20 aMUHOKHCIOT, KOTOPBIE COECIMHEHBI IMENTHIHBIMU
CBA3SMHM B JUIMHHBIE LeNU. B mpoueccax >KU3HEAEITENbHOCTH BCEX OPraHM3MOB
O€JIKM BBIMOJHAIOT CTPYKTYPHYIO, PEryISTOPHYIO, KaTaJUTHYECKYIO, 3alllUTHYIO,
TPaHCIOPTHYIO, SHEPreTUUYECKYIO U Ipyrue HyHKIINH.

Becnosioe pasMHoxkeHue - 00pa3oBaHUE CHELUAIN3UPOBAHHBIX KIETOK - CIIOP,
KOTOpbIE TIpU IMpOpacTaHWM JAlOT Hadalo HOBOMYy opranusMy. Ilpu stom
pPa3MHOXXEHUE MPOUCXOJUT OT OAHOM KJeTkU. OOBIMHO B X0J€ 0Opa3oBaHUs CHOp
IIPOUCXOAUT MENO3.

buoreoneno3 - >SBOIIOIMOHHO CIOKUBIIAACA, IMPOCTPAHCTBCHHO OI'PAHUYCHHAA,
IJIUTCIIBHO CaAMOIIOAACPKUBAOIIAACA, OAHOPOAHAA JSKOJIOrM4YCeCKasaA CUCTEMA, B
KOTOpOﬁ q)YHKHHOHaJIBHO B3aNMOCBA3AaHbI JXUBBIC OPTrdHU3MbI H OKPYXAKOIIasd HUX
abnoTuuecKas cpeaa. buoreonenos XAPAKTCPU3YCTCA OTHOCHUTCJIBHO
CaMOCTOSITEILHBIM OOMEHOM BCIICCTB H OCOOBIM THIIOM HCIIOJIb30BAHHS ITOTOKAa
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COJIHEYHOW »JHepruu. buoreoumeHo3zamu SBISAIOTCA: Jyra, Jieca, IOJs, BOJOEMBIL
[Tonsitue 6uoreonenos BeeaeHo B. H. Cykauéspim B 1940 1.

Buosiornyeckasi 3BoJIlONMsA - HEOOpPaTUMOE M B M3BECTHOM Mepe HalpaBICHHOE
HUCTOPUYECKOE PpAa3BUTHE JKUBOM MPHUPOABI, COMNPOBOXKIAAOIIEECS H3MEHEHUEM
TreHETUYECKOr'0 COCTaBa MOMYJSUM, (POpMUPOBAHUEM aJanTaluii, 00pa3oBaHUEM U
BBIMUPAHHEM BHJOB, MpeoOpa3oBaHHEM »JKOCUCTEM U Ouochepbl B IEJIOM.
buonorndeckas 3BONIOLUSA ONPEIAEIACTCS H3MEHUHMBOCTBIO, HACIIEJCTBEHHOCTBIO,
€CTECTBEHHBIM 0TOOPOM OPraHU3MOB, IIPO UCXOSIIMMU Ha OHE IEPEMEH B COCTaBe
DKOCHCTEM.

buosornueckuii perpecc - npeobianaHue B TMONYIALHUM CMEPTHOCTH Haj
Pa3MHOXKAEMOCTBIO.  BHONOrMYeckuil  perpecc  XapakTEepU3yeTCsl  CHUKEHUEM
YUCICHHOCTU NOMYJSLUHUM, CYXKEHHEM H pPa3pyLICHHEM LEIOCTHOCTU IUIOIIAAH
00UTaHUs, CHU)KEHHEM TEMIIOB BHYTPUBHI0BON M3MEHUYMBOCTU U TIOJIBEPKEHHOCTHIO
MaccoBoii rudenu. bruosornyeckuii perpecc CBUIETENLCTBYET 00 yracaHuu BUAA.

BuonomuMepbl - BBICOKOMOJIEKYISIPHBIE HMPUPOAHBIE COCAUHEHHUS, SBIISFOLIUECA
CTPYKTYpPHOM, OCHOBOM BCEX KUBBIX OPraHU3MOB U UTPAIOLLIKE ONPEAEISAIONIYIO0 POJb
B Ipolueccax kusHeaesreabHoctu. K Ouonosmmepam  oTHOCSATCS — Oe€lkH,
HYKJIEMHOBBIE ~KHCIIOTBI M  TOJMCAaxapuabl, MU3BECTHBl TAaKXKE CMEIIAHHBIC
OMOIONUMEPHI - TIUKOMPOTEUABLJIAIONPOTEU IbI, TIMKOIUIUIBL U JIP.

BuocunTe3 - mporecc oOpa3zoBaHHS HEOOXOIMMBIX OpPraHU3MY OpPraHUYECKHX
BEILECTB U3 00Jiee MPOCTHIX COEAMHEHUMN, TPOTEKAIONIMN B €ro KJIeTKax ¢ ydacTUEM
dbepmenToB. B xone 6uocrHTE3a U3 HCXOAHBIX BEIIECTB 00pa3ytoTcs 0oJiee ClOXKHbIE
COeIMHEHMUS: OCJIKU, HYKJICMHOBBIE KUCJIOTBI, TOJIMCaXapu/ bl U JIP.

BuocunTe3 Oenka - mporecc oOpa3oBaHus OelKa M3 aMMHOKHCIOT B KJIETKax
’KUBBIX OpraHu3MoB. buocuHTe3 OenKa MpPOMCXOIUT Ha pUOOCOMAX, COCTOSIIIMX M3
noutu paBHbIX KoiuuecTB pubocomuoit PHK (p - PHK) u 6enxoB.

buocdepa - obomouka 3emiM, cocraB, CTPYKTypa W DHEpreTUKa KOTOPOH B
CYLIECTBEHHBIX YepTax OOYCIIOBJIEHBI MPOIUION WM COBPEMEHHOU NeATEIbHOCTHIO
KUBBIX OpraHu3MoB. buocdepa oxBaTbiBaeT 4acTb armocdepsl, ruapochepy u
BEpPXHIOI dYacTh Jutocepbl. buocdhepa - 310 001acTh CyIIECTBOBAHUS H
¢byukmOHupoBaHus

HBbIHE >KMBYIIUX OPraHU3MOB U CpeAbl UX oOuUTaHHs. YueHue o ouochepe pazBUTO
akagemukoM B. . Bepranckum.

buornyeckue ¢axrTopsl - (dakTopel KMBOM Cpelbl, BIMSIIOUIME Ha
KU3HENIEATeIbHOCTh OpPraHU3MOB. JIEUCTBUE OUOTHYECKUX (DaKTOPOB BBIPAXKAETCS B
dbopMe B3aMMOBIUSHUM OJHMX OPraHU3MOB Ha >KU3HEIEATENbHOCTb JPYTUX
OpPraHu3MOB M BCEX BMECTE Ha cpeay oOuTaHus. Pa3nuuaroT mpsiMble U KOCBEHHBIE
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B3aMMOOTHOIIICHUSI MEXAy OpraHu3MamMu. Hampumep, pacTeHUsl BBIIEISAIOT
Kucnopon, HeoOXOMMMBIN JJig AbIXaHUS JKMUBOTHBIX, a JKUBOTHBIC O0OECIICUHBAIOT
MoCTyNJeHue B arMochepy YriIeKUCIIOro ra3a, KOTopblid UCIOJIb3YeTCsl PACTEHUSIMU B
npoiiecce ¢GoTocuHTe3a (MpsSMbIC B3aUMOOTHOIICHUS); U3MEHEHUE COCTaBa IOYBBI
OakTepUsMH WM W3MEHEHHE MHUKpOKJIMMAaTra I10J] TOJoroM Jjeca (KOCBEHHBIC
B3aMOOTHOIIICHHUS).

Buoron - y4acTok 3eMHOM MOBEPXHOCTH (CYIIM WU BOAOEMA) C OJHOTHUITHBIMU
a0MOTUYECKUMHU YCIIOBUSIMU Cpelibl (peibed, MOoUBbI, KIUMAT U T. I1.), 3aHUMAECMBbIi
TEM WJIM MHBIM OHOIIEHO30M.

Buoneno3 -  B3aMMOCBSI3aHHAs1 COBOKYIHOCTh MHMKPOOPraHM3MOB, PAaCTEHHII,
rpuOOB M KMBOTHBIX, HACEISIOMKX OOJee MM MEHEe OAHOPOAHBIA Y4acTOK CYIIH
wm Bopoema. Ilo cucremarnueckuM npr3HakaM OHMOLIEHO3 JEJIUTCS Ha (PUTOLIEHO3,
300L€HO3 U MHUKpoOHOLEeHO03. DYyHKIMOHAIBHO OMOLEHO3 JENUTCS IO CTYNEHSIM
AKOJIOTMYECKOW MUPAMHUJIBI HA TPYIIIbI OPraHU3MOB: NMPOAYLEHTOB, KOHCYMEHTOB U
pPENYLEHTOB, O0bEIUMHEHHBIX TpoduueckuMu CBs3siMU. CTPYKTYpHO OHMOLIEHO3
JEJIUTCSI Ha TOPU3OHTHI, CIIOM, SPyChl. bHOIEHO3 XapakTepusyeTcss OMomMaccod u
OMONIOrNMYecKo MPOAYKTUBHOCTBIO. B CcOBOKynmHocTM ¢ OuOTONOM OHOLIEHO3
COCTaBJISIET OMOrEOLEHO3.

baacryna - OJHOCJIOMHBIN  3apoAbill; ¢a3a 3apoABIILIEBOIO  Pa3BUTHS
MHOT'OKJIETOYHBIX KHUBOTHBIX, KOTOPOW 3aBEPIIACTCS NEPBUYHOE NIEJICHHUE SHLla Ha
0J1aCTOMEPBI.

Bops0a 3a cymecrBoBaHue - MeTapopuUUecKoe BBIpAKEHHUE, MpepiokeHHoe Y.
Hapsuaom (1859) st ompeseneHuss aKTUBHOCTH OpraHW3Ma, HapaBICHHOW Ha
COXpaHEHHME >KM3HM M oOecleyeHne CyYIIEeCTBOBaHUs TMoToMcTBa. boprba 3a
CYIIIECTBOBAHUE - OCHOBHOE IIOHSTHE [apBUHU3MA, BKIIOYAIOIIEe BCE
BHYTPHUBHUJIOBBIC M MEXBHUJOBBIC OTHOINEHHWS, a TaKkkKe B3aUMOOTHOIICHUS
opranu3MoB ¢ abuotuyeckumu ¢akropamu. B camom oOmiem Buae Ooprba 3a
CYIIICCTBOBAHHWE BBITEKACT W3 HECOOTBETCTBUS MEXAY BBICOKOH CIOCOOHOCTHIO
OpPraHu3MOB K Pa3MHOXKEHHUIO W TIpeAeNIbHBIMU pa3MepaMu MPOCTPAHCTBA, 3allacoB
MUIIHA, BOABI U T. J[., HEOOXOMUMBIX JJIsI HOPMAIBHOTO CYIIIECTBOBAHMS OPTraHNU3MOB
moboro Buaa. [Toustue 00prOBI 3a CyIIECTBOBaHHE TECHO CBSI3aHO C €CTECTBEHHBIM
ot6opoMm. PesympraromMm OOppOBI 3a CyIIECTBOBAaHHE CIYKUT T'HMOeIb HauMeHee
MPUCIIOCOOJICHHBIX K JaHHBIM YCJIOBHSIM KH3HU 0co0ell W BbDKMBaHUE Oolee
MPUCIIOCOOJIEHHBIX.

-B-
Balcyo.m, - IMOJIOCTU B HHUTOIJIA3MC JKHBOTHBIX MW PACTUTCIBHBIX KIICTOK,
OI'paHUYCHHBIC MCM6paHOﬁ nu 3alIOJIHCHHBIC KUAKOCTBIO. Paszmuuarot

MAIICBAPUTCIIBHBIC 1 COKPATUTCIIBHBIC (HyJ'IBCI/IpyI-OIJ_[I/IC) BAKYyOJId, a4 TAKKE BAKYOJIA,
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PEryJIMpyOIINe OCMOTHYECKOE AABJICHUE U CIIY)KAlUe IJIs BBIBEICHUS U3 OpraHu3Ma
IPOAYKTOB pacnaza.

Bapualmonnaﬂ KpuBass - rpa(bnquI(oe BBIPpAKCHUC H3MCHYUBOCTU IIPU3HAKA,
OTpaXXaromiec pasMax Bapuallid U 4aCTOTY BCTPECUACMOCTH OTACJIbHBIX BAPUAHT.

Bapuanuonnblii psigx - pad MOAM(DUKAMOHHOM H3MEHUYMBOCTH TMPHU3HAKA,
ClararoUMics W3 OTAEJIbHBIX 3HAYCHUN BHUIAOU3MEHEHUM, PACHOJIOKEHHBIX B
MOPSZIKE YBEIUYEHHUS WM YMEHBIIECHUS KOJIMUYECTBEHHOIO BBIPAKEHUS TPU3HAKA.

BepereHo neneHusi KJIETKH - axXpOMaTHHOBOE (MHUTOTHYECKOE) BEPETEHO -
o0pa3oBaHue, BO3HUKAIOLIEE B JKUBOTHOM M PpACTUTENHLHOM KieTKe mpu e€
MUTOTHYECKOM JIeJICHUH (MHUTO3€) M NPUHUMAIOIIEE Y4YacTHE B PACXOXKICHHUU
XpOMOCOM.

BemecTBo KMBOEe - 1) COBOKYNHOCTH >KMBBIX OPraHM3MOB OMOC(EpPHI, YUCICHHO
BBID@KEHHAs B JJIEMEHTAPHOM XUMHUUYECKOM COCTaBE, Macce W SHEpruu. TepMuH
BBeA€H B. W. Bepuanckum. JKuBoe BemiecTBo cBsi3aHo ¢ Ouochepoilt MmarepuanbHO U
SHEPreTUYECKU MOCPECTBOM OMOT€HHOM MHTpallMi aTOMOB B pe3yibTare JIbIXaHUs,
MUTaHUS, POCTa W Pa3MHOXKEHHS OpraHu3MoB. IIpencraBieHo aBTOTPOGHBIMU
opranu3MamMu  (3en€Hble  pacTeHuss W aBTOTPO(QHBIE  MHUKPOOPTraHU3MBI),
reTepoTpodHbIMU  Oopranu3dMamu (OecxJiopoduiibHbIE pAcTeHUs, BCE KUBOTHBIE,
YeJIOBEK), MHUKCOTPO(HBIMU  OpraHu3MaMH, KOTOpbIE MHUTAIOTCS T[OTOBBIMU
OpPraHUYEeCKUMH COCIIMHEHUSIMHU, XOTSI U CHOCOOHBI UX CHHTE3UPOBAThH; 2) TEPMUH,
npeasoxkeHubii B 1950 - e m. coBerckum Ouosnorom O. b. JlememmHckon aiis
0003HaYeHUsI HEKJIETOYHOW CyOCTaHIMM, M3 KOTOPOW SIKOOBI TOHBIHE MOTYT
dbopMUpOBaThCS KIETKH >KMBOTHBIX, PAaCTEHHW M MHKpPOOpraHu3moB. B stom
3HAYEHUU TOHATHE HE HAY4YHO, OHO BBITECHEHO Oo0Jieeé TOYHBIM TEPMHUHOM -
«IOKJIETOYHbIE (HEKJIETOUHbIE) ()OPMBI KUZHU.

BemecTBO MexkKJeTOUHOe - OeccTpyKTypHas amopdHas macca, cocrodiuas M3
TOHYANIIINX HUTEBUAHBIX CTPYKTYP (pubpuin).

B3prB HOHyJIﬂIIHOHHbIﬁ - PE3KOC, MHOTI'OKpPATHOC, OTHOCUTCIIbHO BHC3AITHOC
YBCIIMUCHUC YNCIICHHOCTU ocobel Kakoro - aubo BHJa, CBA3aHHOC C BBIKJIFOYCHHUCM
OOBIYHBIX MEXAaHU3MOB €€ peryisanu.

Bua - COBOKYIMHOCTh MOMYJIAIIMN OCOOEH:

- CITOCOOHBIX K CKPEIIMBAHUIO ¢ 00pa30BaHUEM ILUIOAOBUTOIO IIOTOMCTBA;

- HACEJISAIOIINX ONpeACAEHHBIA apea;

- oOnagaromux psaaoM oommx Mopdo - U GU3MOIOTMYECKUX MPU3HAKOB U THUIIOB
B3aMMOOTHOIIICHHH ¢ a0MOTHYECKOW U OMOTHYECKOU CPEION;

- OTACNEHHBIX OT JPYrUX TaKWX JKE€ TPYNI OCOOEH MPaKTUYECKH ITOJTHBIM
OTCYTCTBUEM T'MOPUIHBIX HOPM.

76



BunpoBoe pasHooOpazme -  mHOroo6pasue (4ucio) BHUIOB B OHOLIEHO3E
ONPENECIEHHON KOCH CTEMBI.

Bunoodpa3zoBanue - 00pazoBaHWE HOBBIX BHJOB IMOJ JCHCTBUEM €CTECTBEHHOTO
orOopa B TpoIecce HCTOpudeckoro pasButus. OCHOBa BHI000pa3oBaHUs -
HaCJIeICTBCHHAS N3MEHUYMBOCTD OpraHu3MoB. Beaymmuii (hakTop BHa000pa3oBaHus -
€CTECTBEHHBII 0TOOD.

Bupyc -  HewieTtouHas ¢opMa JKW3HH, NpeAcTaBisiomas coboil KpaiiHe
YIPOIIEHHYIO TTaPa3UTUUYCCKYIO CTPYKTYPY, CIIOCOOHYIO TPOHHUKATH B JKUBYIO KIIETKY
U pa3MHOXKaThbCs BHYTpH He€. BUpychl cocTosT u3 HykiienHoBou kuciots! (JIHK nm
PHK) u 6enkoBoit 060J104KH.

BkimoueHne KJIETOYHOE - HEMOCTOSHHOE OOpa3oBaHWE B IIUTOIUIA3ME KIICTKHU:
MPOJYKTHI OOMEHA, 3allacHbIC MUTATEJILHBIC H SHEPIeTHYCCKUE BEIICCTBA U T. 1.

-

I'amera - ITOJIOBBIC, HJIM PCUPOAYKTHUBHBIC, KICTKH JKHUBOTHBIX U paCTeHI/Iﬁ,
O6CCHC‘II/IBaIOH_[I/Ie Ipu CIIMAHHUUN PAa3BUTHUC HOBOM ocobu 151 nepeaavy
HACJICACTBCHHBIX IIPHU3HAKOB OT pOHHTCHCﬁ MMOTOMKaM. I'aMeThl O6J1aIIaIOT
OIHNHOYHBIM (FaHJ'IOI/II[HBIM) Ha60p0M XpOMOCOM. B PE3YIbTATC CIIMSIHUA
Pa3HOITOJIBIX TaMET O6p33yeTC$I 3Urora ¢ JUIlJIOnIHbIM Ha60pOM XPpOMOCOM.

l'actpyana -  ¢das3a 3apoapllleBOTO pPa3BUTHS MHOTOKJICTOYHBIX IKUBOTHBIX,
cremyromas 3a Omacrynoil. ['actpyma mpeacraBisieT coOOW ABYXCIONHBIA MEIIOK,
MOJIOCTh KOTOPOro (TacTpollesib) COOOIIaeTCss ¢ BHEIIHEH Cpeloil MOoCpeICcTBOM
oTBepcTus (6nacromnopa).

I'en - snemeHTapHas eMHUIIA HACIEICTBEHHOCTH, MPEACTaBICHHAs OMOMOIMMEPOM
- orpe3koM motiekynbl JTHK, conepxkammm mHbopMannio o nmepBUYHON CTPYKTYype
ogHoro Oenka, wid Moisekynbl pubocomHoit PHK, wnu Monexynbl TpaHcnopTHOH
PHK. OnuH ren orBevaer

3a OJIMH IIPU3HAK.

I'enernka - HayKa O 3aKOHaXx HACJICACTBCHHOCTU 1 U3BMCHYHNBOCTH OPIraHU3MOB.

I'enHasi MHKeHepUsl - TMPaKTUKA LIEJICHANPABICHHOIO U3MEHEHUSI TE€HETHYECKUX
MPOrpaMM TMOJIOBBIX KJIETOK C ILI€JIbIO MPUJAHUs UCXOAHBIM (hopMaM OpraHu3MOB
HOBBIX CBOMCTB MWJIM CO3[]JaHUs TPUHLIUIUAILHO HOBBIX (OpPM OpraHU3MOB.
OCHOBHOW METOJ] TEHHOW WH)KEHEPUU COCTOUT B M3BJICUYEHUU U3 KJIETOK OpraHu3ma
reHa WU TPYINbl TE€HOB, COCIUHEHUE UX C OIPEACIICHHBIMA MOJIEKYJIaMU
HYKJIEMHOBBIX KUCJIOT W BHEAPEHUE MOJYYEHHBIX T'MOPUIHBIX MOJIEKYNI B KIETKU
APYroro opraHusma.
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I'enom - TalIOWIHBIA  XPOMOCOMHBIN  Ha0Op; COBOKYITHOCTh T€HOB,
JIOKAJTM30BaHHBIX B OJMHOYHOM HabOpe XpPOMOCOM JaHHOTO OpraHu3Ma. TepMuH
npeioxer B 1920 r. nemenkuMm ouosnorom I'. Bunkiepom.

I'eHoTnm - COBOKYIIHOCTH BCEX T'€HOB, JOKAJIM30BAHHBIX B XpPOMOCOMAax JaHHOTO
OpraHu3Ma; COBOKYIHOCTh BCEX HACIEICTBEHHBIX (PaKTOPOB oOpraHusma. TepMuH
npeiokeH narckum o6uosorom B. Morancenom B 1909 r. 'eHoTn - HOCHUTEND
HACJICACTBEHHON HHGOpMAaIMK, IepelaBacMoOil OT MOKOJeHUs K TMokojeHuro. OH
MpEeACTaBIsIeT COOOM CHCTEMY, KOHTPOJUPYIOIIYIO pa3BUTHE, CTPOCHUE W
KU3HENICATEILHOCTh OPraHu3Ma, T. €. COBOKYIMHOCTb BCEX MPU3HAKOB OpraHM3Ma -
ero (heHOoTHII.

I'eteporpodbl - oOpraHu3Mel, UCMONB3YIOUIME JIJISI MUTAHUS UCKIIOYUTEIBHO WIIH
MPEUMYIIECTBEHHO OpPraHUYECKUME BEIIECTBA, NPOU3BEAEHHBIE JPYrUMHU BUJIAMU
(aBTOTpOdamMmu), M HECHOCOOHbIE CHHTE3UpPOBATh BEIECTBA CBOETO Tejla U3
HeopraHmyeckux BemectB. K  rereporpodam  OTHOCATCS BCE  KUBOTHBIE,
napa3uTapHble pacCTeHUs, TPUOBI U TOABJIAIONIEE OONBIIMHCTBO MUKPOOPT aHU3MOB.

I'nOpun - MIOJIOBOE TMOTOMCTBO OT CKpPELIMBAHUS JBYX TE€HOTUIIHMYECKU
pa3INyarOIINXCS OpPraHu3MOB. CkpemmBaeMble OpPraHu3MBbl HAa3bIBAIOT
ponuTenbckuMu popmMamMu U 0003Ha4aroT OykBoiM P yatuHckoro andabura,
MarepuHcKas (Gopma, WM KEHCKas 0co0b, - 3HAYKOM ¢, OTIOBCKas opma, WiH
MYyXCKasi 0C00b, - 3HAUYKOM (), CKPELIMBAHUE - 3HAYKOM X, THOPUIHOE TIOTOMCTBO
NepBOro MokojeHuss - JjaruHckod OykBod F ¢ umupmekcom 1 — Fy(, BTOpOro
noxkoaeHus - F,

I'niukoom3 -  mponecc pacuienjeHus yriaeBoJoB (TJIOKO3bl) B OTCYTCTBHUE
KUCIopoaa Toj JelcTBUeM (EepMEHTOB. OHEprus, OCBOOOXKIAroWasics Mpu
TJIMKOJIM3€, UCIIOJIB3YETCs B MMPOLeccax )KU3HEAEATEIbHOCTH OpPraHu3ma.

I'omo3urora - 3urora, UMerOIIas OJUHAKOBBIC AJUICJIN OMPEACIEHHOTO TeHA: MU
o6a pomuHanTHble (AJI) wimm o6a peueccuBHble (aa). ['omo3urornas ocoOb B
MOTOMCTBE HE JaéT PaCIICTUICHHUS.

I'omosiorusi -  CXOACTBO OpPraHoB, I[OCTPOEHHBIX [0 OJHOMY TMJaHy H
Pa3BUBAIOUIMXCS U3 OJMHAKOBBIX 3a4aTKOB Yy PA3HBIX KUBOTHBIX M PACTCHUU; TaKHe
TOMOJIOTHYHBIE OPTraHbl MOT'YT ObITh HEOJJMHAKOBHI 110 BHEIIIHEMY BUAY U BBITOIHATH
paznuuHble GyHKIUU. [IppMep roMONIOruy OPraHoB y pacTEeHU: BUIOM3MEHEHHbIE B
CBSI3M C BBINOJHEHUEM pa3HbIX (QyHKIUN Jucthsa. OmnpeneseHue TOMOJIOTUU
npeanoxKui auriuiickuil yuénsiii P. Oysn (1843).

:g:
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JapBuHuU3M - paspaborannas Y. Jlappunom (1859) Tteopust »sBoIOLMH
OpPraHMYEeCKOro Mupa Ha 3emJe MYTEM E€CTECTBEHHOIO0 IMPOMCXOXKICHHUS BUIOB Ha
OCHOBE M3MEHYHBOCTH, HACIIEICTBEHHOCTH, OOpPHOBI 3a CylIecTBOBaHUE U oTOOpa. Y.
JlapBUH UHCXOAUJ U3 CYLIECTBOBAaHUS JBYX OCHOBHBIX THIIOB HM3MEHUYUBOCTH;
omnpeenEHHON, MPEICTaBIAIONeH cOO0M MPUCITOCOOUTENbHBIE PEaKIIUN OPraHU3MOB
Ha Bo3jcHcTBUE (aKTOPOB BHEIIHEH CpeAbl, W HEONPEACIEHHOM, TaKkKe
BO3HHMKAIOIIEH T1OJ BJUSHUEM BHEMHHX (HaKTOPOB, HO HE HUMEIOIICH
MPUCIIOCOOUTENBHOIO XapakTepa. MaTrepruanoM SBOJIOLUUU MOXET CIY>KUTh TOJBKO
HeonpeneiaéHHas (HACJIeACTBEHHAs) M3MEHYMBOCTh. OBOJIONUS HE CBOJUTCH,
OJIHAKO, TOJbKO K BHE3AITHOMY BO3HHMKHOBEHUIO HOBBIX YIAUHBIX HAaCIEICTBEHHBIX
CBOMCTB. B3amMopelcTBUE OpPraHU3MOB C OKPYXKAIOIIEH Cpefoill BBIPAXKAETCS B
o6opr0Oe 3a cymecrBoBanue. CormacHo Y. JlapBuHy, 3TO siBIeHHUE OOYCIOBJIEHO
HEXBATKOW JKW3HEHHBIX CPEACTB (IHUILIHU, CBETa, YOCKHUII, TEPPUTOPUU U T. 1.) JJIS
BCEX Ha pOXJawIIuxcsa oco0ed JaHHOro BHUAA. B Iporecce OopbObl 3a
CYLIECTBOBAHUE Yy 0coOel, OKa3aBIIUXCS HE MPUCIIOCOOJECHHBIMH K JaHHBIM
YCIOBUSAM CpEJbl, CHM)XAETCS MJIOAOBUTOCTb, UM OHU morudaroT. Yem Ommke mo
CBOCH OHMOJIOTMM OpraHU3Mbl, >KUBYIIHME HA OJHON TEPPUTOPUH, TEM OCTpee U
Jydiias MeXa1y HUMU KOHKYPEHIIUS U TeM OOJIbIIee YHCI0 UX THOHET; ropasio Jare
BBDKHMBAIOT OCOOM, MCIOJNB3YIOIIME pa3HYI0 [0 COCTaBy MHINYy, 00Jajarolnue
pa3IMUHBIMKA CPEJACTBAMHU 3alllUThl M T. 1., UHBIMU CJIOBaMH, MPUOOpETAIOIINE
pasHble cBOWCTBAa. B pe3ynbrare B psAy INOKOJEHHH NPOUCXOIUT PACXOKICHUE
MPU3HAKOB - JUBEPreHIUsA, YTO B KOHII€ KOHIIOB NPUBOJIUT K PaCHICTIIICHUIO
MCXOAHOIO BM/Ia HA Pa3HOBUIHOCTH, KOTOPBIE MOT'YT CTaTh HOBBIMU BUIaMH. Tak Kak
ruOHYT B O0ph0O€ 3a CYIIECTBOBAHME U BBDKMBAIOT (IIPOXOAST OTOOP) HE OTIETbHBIE
MPU3HAKHA, a HECYIIUE 3TU MPU3HAKH OCOOM, 3BOJIIOIMOHHPOBATH MOXKET TOJBKO
nonyisusa. MWaymee moj KOHTPOJIEM €CTECTBEHHOro O0TOOpa CKpeUIMBaHUeE
MPUBOJUT HE TOJBKO K MPeoOpa3oBaHUIO MYyTallMid, HO U K IOCTCIIEHHOMY
paclpoCTPaHEHUIO HOBBIX MPUCIOCOOJEHUH Ha BCe OCOOM, COCTaBIISIOIIME
nonyJssuio. brarogaps HenpepslBHOMY AeiicTBHIO OTOOpa B MpOLECCe 3BOJIOLUU
HAKaIJIMBAIOTCA HOBBIC aallTUBHBIE U3MEHEHMSI T€X MPU3HAKOB, MO0 KOTOPHIM HIET
or6op. KoHkpeTHOe HampaBlieHHE 3BOJIOLMH OIPEACNSETCA, C OJHON CTOPOHBHI,
JIEUCTBUEM €CTECTBEHHOro o0TOOpa, a ¢ Jpyrou - HaJIMYUEM CIIEKTpa
HEONPEACNEHHBIX HACIEACTBEHHBIX YKJIOHEHUM Y COCTaBJISIOMIMX IOMYJISIUIO
OpPraHu3MOB, KOTOpble MOTYT MOJIBEprHyThcsi orOopy. Takum  obOpaszom,
HACJIEACTBEHHAs U3MEHYMBOCTh - 3TO JMIIb MaTepuai s 3BOJIOLUU. | JTaBHBIM
JIBIOKYIIUM (DaKTOPOM 3BOJIIOIIUM CITYKUT €CTECTBEHHBIN 0TOOD.

JlereHepanusi - TIPUCIOCOOUTEIBHBIE U3MEHEHHUS OPraHU3MOB, MPUOOpPETacMBbIC
MyTéM MOHMKEHUs YpOoBHs o01ei opranuzanuu. A. H. CeBepiioBsiM ObUIM BBEJEHBI
MOHATHUS O0Imas ¥ d4acTHas jereHepamusa. OOmeidl jaereHepauuei, wWin
Mopdodusunonornueckum perpeccom, A. H. CepeprioB Has3plBal OAHO U3
HaIpaBJIEHUI SBOJIOIIMOHHOTO MPOIIECCa, XapaKTepu3yroleecs peayKIuel opraHoB
C aKTHUBHBIMU (GYHKIUSMU (OpraHbl JIBUXKEHUS, OpPraHbl YYBCTB, II€HTpabHas
HEpBHasl CHUCTEMa) W NPOIPECCHUBHBIM Pa3BUTHEM IIaCCUBHBIX, HO BaXHBIX IS
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BBDKMBAHMS )KMBOTHOTO OPraHoB (II0JIOBAsi CUCTEMA M MACCUBHBIE CPEJCTBA 3aIUTHI
- TOKpPOBBI, TOKPOBUTENIbCTBEHHAs OKpacka). [lo mpuHiumy obuieil aerenepaiuu
[JIO pa3BUTHE OOOJIOUHMKOB, YCOHOTHX PAKOB, JEHTOYHBIX uepBel. [Ipu vacTHOM
JEreHEepalui 'y OpPraHu3MOB B IPOLIECC € HUX JIEKUT B OCHOBE POCTa TKAHEH H
IIPOLIECCOB MOJIOBOIO UCTOPUYECKOTO PA3BUTHSL PEAYLUHUPYIOTCS OpraHbl, UMEBIIUECS
y NpPEeIKOB, HaIpUMEP KOHEYHOCTH Yy O€3HOrMX SIEpHI], PaKOBHHA y TOJIOBOHOTHUX
MOJUTIOCKOB. [IpMumHa peayKiuu OpraHoB - OTCYTCTBUE YCIOBUN, HEOOXOIUMBIX
JUIS UX Pa3BUTHS U () YHKITMOHUPOBAHUSI.

Je3okcupubo3a - TpocTOM yriieBoJ (MOHOCaxapuni), COICPXKAIMA Ha OJHY
TUIPOKCHIIBHYIO TPYINy MEHbIle, 4yeM pubo3a. Jlezokcupubo3a BXOIUT B COCTaB
yraeBogHodocharnoro ckenera mosekyn JJHK.

Je3oxkcupudonykiaennoBas kuciaora (JHK) - BbicokonmommMepHoe NpUpPOIHOE
COEIMHEHHE, COAEp)Kalleecss B SAPAaX KIETOK >KUBBIX OpPraHU3MOB; HOCHUTEIb
reHeTuyeckod  uHpopmauuu;  oraenbHble  ydactku JHK  coorBercrByror
onpenenéHubiM reHaM. Monekyna JHK cocrout u3 ABYX MOJIMHYKJIEOTUIHBIX
LENel, 3aKpYyYEHHBIX OJHA BOKPYr Jpyrod B chnupaib. llenn mnocTpoeHbl u3
00JIBIIOr0 YKciia MOHOMEPOB HYKIIEOTHAOB, CIEU(UUHOCTh KOTOPBIX OMpPEeIseTCs
OJTHUM M3 YETHIPEX a30TUCTHIX OCHOBAHUH (aA€HUH, I'yaHUH, IUTO3UH, TUMUH). JITHK
TOYHO BOCHPOU3BOAUTCS MPU JIEJICHUU KIIETOK, 4YTO 00€CIeYnBaeT B Py MOKOJIECHUN
KJIETOK W OPraHu3MOB Iepellayy HacleICTBEHHBIX MPHU3HAKOB U CHEUUPUUYECKUX
dhopm 0OMeHa BEIIECTB.

JleJieHMe KJIETOYHOE - CI0CO0 Pa3MHOMEHHS KIICTKH, MYTEM paseicHus KIJICTKU
HagBoe. KileTouHoe JeneHne pa3MHOXKEHUS Yy MHOTOKJIETOYHBIX OpPraHUu3MOB.
Pa3znmuuaror:

- HEPSIMOE KJIETOYHOE JICJICHUE - MHUTO3;

- IPSAMOE KJIETOYHOE JICJICHUE - aMHUTO3;

- PEIYKIIMOHHOE KJIETOYHOE JICJICHUE - MENO03.

Jenarypauusi 0eJIKOB - XapakKTepHOE [Jisi OEJKOBBIX BEIIECTB HM3MEHEHUE HUX
CTPOEHUSI U E€CTECTBEHHBIX CBOMCTB MpPH M3MEHEHHH (U3NYECKUX M XUMHUYECKHUX
YCIIOBUH CpEZBI: MPU MOBBIILIEHUN TEMIIEPATYPbl, U3MEHEHUN KUCIOTHOCTH PacTBOpa
u 1ip. OOpaTHbI mpoliecc Ha3bIBAETCs peHaTypalueil. AeHarypaius MposBIsIeTcs B
MOHMKEHUU  PACTBOPUMOCTH  O€JIKOB, HW3MEHEHUU UX DIIEKTPOXUMUUYECKHX,
XUMHYECKUX U OMOJIOTMYECKUX CBOMCTB ((hepMEHTATUBHBIX, aHTUTEHHBIX U JIP.).

I[nBepreHum[ - PaCXOXICHHUC IIPU3HAKOB B IIPCACIIaxX IIOMYJIAIWUU WM BHIAQ,
BO3HHUKAOICC I10[] I[CﬁCTBHCM CCTCCTBCHHOI'O 0T6opa. IlonsTue «AUBCPrCHI U
BBIABHUHYTO 4. I[apBI/IHOM JJIA O0OBSICHEHUSI BO3HHUKHOBEHHS MHOFOO6paBI/I$[ COPTOB
KYJIbTYPHBIX paCTeHHﬁ, mopoa AOoMallHUX KHUBOTHBIX U OMOJIOTUYECKUX BHUJI0B B

MIpUpPOJE.
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JIuruOpuaHoe cKpemiuBaHue - CKpeluBaHue (HopM, OTIMYAOIIUXCSI IPYr OT
Jpyra 1o JIByM IapaM aJbT€PHATUBHBIX IPHU3HAKOB.

JHK - peanymiukaumsi - camoyaBoeHue Moiekynasl JIHK wmm (y HexkoTophix
BupycoB) PHK, npu xoTopom nBolHas cnupalib MOJIEKYJIbl CHadalla pa3/ieiseTcs Ha
JIB€ TIOJIMHYKJICOTUIHBIC IEMH, a 3aTeéM Ha KaXJIOoW M3 00pa3oBaBIIUXCA IeNEd W3
CBOOOJIHBIX HYKJICOTHUJIOB HWHTEp(PazHOro sjupa B COOTBETCTBUH C MPABUIOM
KOMIUJIEMEHTAPHOCTH  a30TUCTBIX OCHOBAHWUM  JOCTPAMBAIOTCS  JOMOJHSIOIINE
nouepuue nenu. Kaxnas BHOBb oOpa3zoBaBmiasics mosiekyna JIHK cocrout u3 ogHoit
MAaTE€pPUHCKON TOIMHYKJICOTUIHOW HUTH U KOMIUIEMEHTAPHOU €M JIOYEPHEH HUTH.
ITponiecc JJHK - penynimkanuuy J€KAT B OCHOBE aBTOAYIIUKAIUN XPOMOCOM.

JloMMHAHTHOCTL - TipeoOnananue 3ddekra MelCcTBUS ONPeaeIEHHOr0 alIess
(reHa) B mpolecce pealm3alu reHotuna B ¢eHOoTur. BelpakaeTcs B TOM, 4TO
JOMHHAHTHBIA  ajiesib  0ojlee WM MEHEee TMOJaBJseT JCHCTBUE JIPYroro
(peuieccuBHOr0) amiens. B pesynpTare y IOTOMCTBA pa3BUBAeTCS IMPHU3HAK,
KOHTPOJIUPYEMBI TOMUHAHTHBIM aJIJICIEM.

JIOMMHAHTHBIH NPU3HAK -  [peoOsaJaloluid MNpU3HaK, MPOSBISIOIIUNACT B
IOTOMCTBE Y T'€TEpO3UTOTHBIX 0COOEH.

Jlpyonurek - TPEICTAaBUTENIb IOJCEMENWCTBAa BBIMEPIIMX YEJIOBEKOOOPa3HBIX
00e3bsH.

KocrHble ocTaTtku apuonuTekoB HaijeHbl B 3amaaHoil EBpome, FOxHOW A3uu u
Bocrounoit Adpuke B crmosx apeBHocThio 12 - 40 wmaH ner. Jlpuonutexu
paccMaTpuBalOTCd Kak o0Imas MCXOAHas NPEAKOBas TpyIma JJisi COBPEMEHHBIX
YeJI0BEKOOOPa3HbIX 00E€3bsIH U YETIOBEKA.

Jlpobjienne - Tpolecc ACNCHUS 3WUTOTHl WM HEOIJIOAOTBOPEHHOTO silia Ha
0J1aCTOMEPBI.

-E-

EcrecTtBennsblii 0oT00p -  mporecc auddepeHInpoBaHHOrO (HECIy4daiHoro,

M30HUpaTeIbHOT0) BEDKMBAHUS M BOCIIPOU3BEJACHUS OPraHU3MOB B XOJC SBOJIOIHH.
OCHOBHOM JIBWXYIIHH (DaKTOP 3BOJIIOIIMHU KUBBIX OpPraHu3MoB. EcTecTBeHHBIH 0TOOD
- orOop Haubonee TMPHUCIOCOOTICHHBIX 0co0ed. BppkuBIIME, TpoIIeaIme
€CTeCTBCHHBIII 0TOOp 0CO0HM, pa3MHOXasch, TNEPEeNalOT TOTOMCTBY CBOM
HaCJIeICTBEHHBIC 0COOCHHOCTH (CBOW I€HOTHIIBI), YTO U 00ECIEYNBACT BO3MOKHOCTh
MIPUCIIOCOOUTEIBHOTO PA3BUTHS CIICIYIOIIETO MTOKOJICHUS: €CTECTBEHHBIN 0TOOD HIET
mo (eHOTUIIaM, HO OTOMpAIOTCS TEHOTHUIIBL. biarogaps €CTeCTBEHHOMY OTOOpY
arobast  momymsmus  o0namaeT  M3BECTHBIM — yPOBHE:  TPUCIOCOOJIGHHOCTH K
OKPYKaIOIIEH cpejie, YTO MO3BOJSAET OPraHu3Ma, COCTAIIIFOIINM 3Ty MOMYJISIHUIO,
BBIICP)KUBaTh OOppOYy 3a CYIICCTBOBaHWE. BBIIEIAIOT HECKOIBKO  (GopM
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€CTeCTBEHHOro oT0opa: ABWXKYIIUN, CTAOWIM3UPYIOMUNA, IU3PYNTHUBHBIA W JIp.
JBUKYLIMH €CTECTBEHHBIA OTOOP HAIpaBJIeH Ha COXpaHEHUE MYyTalluil, N3MEHSIOIINX
CPEIHIO0 BeMMYUHY npu3Haka. CTaOuIM3upyIOIIUi €cTeCTBEHHBIH 0TOOP HalpaBJieH
HA COXPAaHEHHUE MYTAllu{, BEAYIIUX K MEHBLIEH U3MEHUYMBOCTU CPEIHEN BEIMYHMHBI
npusHaka. HaOmomaercs cpeau OpraHM3MOB JAHHOM TPYNIbl IPU MOCTOSHHBIX
YCIOBUSX CYILIECTBOBaHMA. B 3TOM ciydyae BCe BHOBb BO3HMKAIOIIWE MYTALUU
OKa3bIBAIOTCS BPEIHBIMM, T. K. HAPYIIAIOT MPUCIOCOOJIEHHOCTh K OKpYXarolen
cpele, CIOXHUBIIYIOCA B XO[E€  IMPEALIECTBOBABIICH JBOJIOLUU TIPYIIIbL, HOBBIC
IPUCIIOCOOJIEHNUST ~ HE  pa3BUBAIOTCS, a  COXpaHsAeTcs  yXKe  JOCTHTHyTas
MPUCIIOCOOUTENbHAS HOpMA. JM3pyNTHUBHBIA €CTECTBEHHBIM OTOOp - COXpaHEHHE
HanOoJee YKJIOHUBIIUXCS OT CpeAHEd HOpPMBI YacTel MOMYJSLHUH B CBSI3UM C OYEHb
PE3KUMH U3MEHEHUSIMU CPEIbl OOMTaHUSI.

i

3akoH eauHOOOpa3usi THOPUIOB NMEPBOr0 MOKOJEHHSI - TEPBOE IOKOJICHHUE
rUOPUIOB, B CUJYy MPOSBICHHUS y HHUX JHIIL JOMHHAHTHBIX TPU3HAKOB, BCETIa
€IUHOO00Pa3HO.

3akonbl MeHnaens - orkpeiteie . Mennenem (1866) 3aKOHOMEPHOCTH,
OOHapYKMBIIKE IUCKPETHYIO, KOPHYCKYISIDHYIO TPUPOAY HACJIEICTBEHHOCTH.
[lepBoiit 3akoH MeHaens - 3aKOH €AMHOOOpa3wsi THOPUIOB TEPBOTO MOKOJICHUS;
BTOpOW 3aKOH MeHnens - 3aKOH paclieryIeHHus THOPHIOB BTOPOTO TMOKOJICHUS;
TpeTHii 3akoH MeHIens - 3aKOH HE3aBUCUMOT0 KOMOWHHUPOBAHUS TIPHU3HAKOB.

3aK0H He3aBMCHMOI0 KOMOMHUPOBAHMS NMPU3HAKOB - TEHBI OJHOM aJlIeIbHOMN
mapel  pacOpenesisiioTcss B MeEMo3e HE3aBUCMMO OT TE€HOB JPYyrux Imap W
KOMOMHHMPYIOTCS B TIporecce oOO0pa3oBaHWs TaMeT CIydyaiHo, YTO BeAET K
pazHoo0pa3rio BApUAHTOB UX COCTUHEHHUII.

3akoH (MpaBMJIO) pacilenJieHusi THOPUI0B BTOPOr0 MOKOJIEHUSI - BO BTOPOM
MOKOJICHUU THOPUIOB COOTHOIIEHHUE O0CO0EH ¢ JOMHUHAHTHBIMUM PEIECCUBHBIMU
MpU3HAKAMU CTAaTUCTUYECKH paBHO 3: 1.

3akon yuctorel ramer I'. Menaeass - OMOJOrMYECKUM 3aKOH, COIVIACHO KOTOPOMY
raMera JUILUIOMAHOrOruOpuaa MOXKET HECTH JIMIIb OJIMH U3 JIBYX ajulesied TaHHOTo
reHa, NPUBHECEHHBIX NPHU OIJIOJOTBOPEHUH pa3HbIMU poauTeasimMu. CorjiacHo
3aKOHY YKCTOTHI TaMEeT raMeTa HE MOXKET ObITh TMOPUAHON, TOCKOJIBKY OHA HECET
amens OJAHOI'O u3 poauteneil B 4MCTOM BHJAE, B KOTOPOM OH ObLI IMPUBHECEH
ramMeTon ATOro pOIUTENS B THOPUIHYIO 3UTOTY.

3anoBeqHUK - 0c000 oOXpaHseMass TEPPUTOPHs, MOJHOCTBIO HCKIOYEHHAS W3
M000M XO3AWCTBEHHON JEATENbHOCTH B LENSAX COXPAaHEHUsS B HETPOHYTOM BHJE
MPUPOJHBIX KOMILIEKCOB (3TAJOHOB IMMPUPOABI), OXPaHbl BUJOB KUBOTO U CIEKEHHUS
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3a MPUPOAHBIMHU IIPOUCCCAMU. B 3aIlIOBCJHHUKAX CCTCCTBCHHBIC HaHI[H_Ia(i)TBI
COXpPAHAIOTCA B HCHAPYIICHHOM COCTOSAHHMU.

3apoabilieBblii  MEIIOK - KEHCKHH TaMeTo(UT; T0JIOBOE IOKOJICHUE
MMOKPBITOCEMEHHBIX pacTeHui. [locie ABOMHOrO ONI0g0TBOPEHUS U3 3aPOABIIIEBOrO
MEIIIKa Pa3BUBACTCS 3APOBIII U SHIOCIIEPM.

3urora - KkieTka, oOpasyromascs B pe3ylbTare CIUSHUS TameT. TepMuH BBEAEH
HeMenkuM OoranmkoMm D. CtpacOyprepoM. 3Wrora uMeeT AUIUIOWTHBINA (IBOWHOM)
HabOp XPOMOCOM.

M-

Nnmoananranmsi -  YacTHbIE MPUCIOCOOUTENbHBIE W3MEHEHHS, TOJE3HbIE B
OIpeAeIEHHON cpele OOMTaHUs, BO3HUKAroUIMe Oe3 HM3MEHEHHUs OOIIero ypOBHS
opranu3anuu. OOBYHO HAMOAAANTAlMSA BEAET K PaCHIUPEHHMIO apeana TCPYIIbl
OpPraHu3MOB U pa3esieHUI0 €€ Ha OOJbIIOE YHCIO POJCTBEHHBIX CHCTEMAaTUYECKHUX
eauHul. Tak, KUIIEYHOIOJOCTHbIE - TUIPOUJHBbIC, CUU(GOUAHBIC, KOPAJUIOBBIE
MOJIUIIBI, TPEOHEBUKUA - HIMPOKO PACHpOCTPaHEHBbI U, HECMOTPS Ha MHOroo0Opasue
pa3MepoB U QopM M pasHOOOpPA3HBIE YCIOBHS CYLIECTBOBAHUS, COXPAHWIM OOIIMMA
THUI OPTaHU3ALHUH ABYXCIONHBIX )KUBOTHBIX. TepMuH BBei€H A. H. CeBepLOBBIM.

N3menuynBocTh - 00II€€ CBOMCTBO OPraHM3MOB MPHUOOpETATh HOBBIC MPU3HAKU -
pa3n4ms MEXY 0COOSIMU B MpeJenax BUIa.

N3menuynBocTh MOAM(PUKALUOHHAS - W3MEHYUBOCTH, BBIPAXKAIOIIASCI B
u3MeHeHusX (eHoTurna (MPU3HAKOB U CBOWCTB 0c00€i) moja BIMSHUEM (PaKTOPOB
BHEIIHEW cpeapl (NMUTaHUE, TeMmIeparypa, CBET, BI&KHOCTb M T. 1.). Takue
HEHACJIEICTBEHHbIE NpU3HAKU (MoAu(dUKAIIMK) B MX KOHKPETHOM IHPOSBIECHUU Y
KaXJI0M o0coOM He TmepeialoTcss MO HaCIeICTBY, OHM pa3BUBAIOTCA Yy ocoOei
MOCJIEIYIOIINX MOKOJIEHUH JINIIb IPA HAINYHUM yCI0BUM, B KOTOpbIx OHU BO3HUKIH.
Hampumep, okpacka MHOTMX HAacE€KOMBIX NMPH HHU3KOW TEMIIEpaType TEMHEET, MpHU
BBICOKOM - CBETJIEET; OJHAKO MX IMOTOMCTBO OYyIET OKpalleHO HE3aBUCHUMO OT
OKpPacK/ pOJIMTENEH B COOTBETCTBUM C TEMIIEPATypoil, MpU KOTOPOM OHO Camo
Pa3BUBAJIOCH.

HN3mMeHuYnBOCTD HacCJIeACTBCHHAasA - O6y0HOBHCHa BO3HUKHOBCHHUCM PA3HBIX THUIIOB
MYTaI_II/Iﬁ n ux KOM6I/IHaHI/II>'I B MMOCJICAYIOIIN X CKPCHINBAHUAX. B KEDI(I[Oﬁ J0CTAaTO4YHO
JIIUTCIIBHO CYH.ICCTBYIOH.[CIZ COBOKYITHOCTH 0coOel CIIOHTAaHHO M HE HaIpaBJICHHO
BO3HUKAKOT PA3JIMYHBIC MYTAIIUU, KOTOPBLIC B ,Z[a.TIBHef/'IH_IeM KOM6I/IHI/Ipy10TCH 0oee
nim MCHEC cnyqaﬁHo C PpasHbIMH YK€ HMCHOOIMMHUCA B  COBOKYIIHOCTH
HaCJICACTBCHHBIMU CB OMCTBaMH.
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N3oasimust - pazodieHue ocodeil uim ux rpymm Apyr ot apyra. M3omnsuus BHYTpU
BH/IA CIIYKUT OJJHUM U3 BAKHEUIINUX (paKTOPOB 3BOJIOLIHH.

NubOpuauur -  ckpeuBaHue OJU3KOPOACTBEHHBIX OcCOOEH pacTeHuil WiH
KUBOTHBIX C OOBIYHO HACTYMAIOIIMM IOCJE ATOT0 CHUXKEHHEM >KU3HECIIOCOOHOCTH
ITOTOMCTBA.

NuauBuayaabHbIA ecTeCTBEHHBIN 0TOOP - €CTeCTBEHHBIN 0TOOp, HanmpaBJICHHBIN
Ha yCTpaHEHUE HETPUCIOCOOIEHHBIX 0CO0EH OT y4acTusi B pa3MHOXKEHUU.

I/IHTep(])a3a - craguda JKHU3HCHHOI'O I1IIHMKJIAa  KIJIICTKHU MCXKOY OABYMA
IIOCJIICOOBATCIIbHBIMU MUTOTUYCCKHU MU ACICHUAMU.

UckycecTBeHHbI 0TOOP - CcO3HATeNbHBIA MM OeccO3HATeNbHBI 0TOOp ocolei
(KMBOTHBIX U PACTEHUN KaKOM-THMOO TMOPOABI UM COPTA) C HYKHBIMH YEIOBEKY
X035 CTBEHHBIMA NPU3HAKAMU JJISI MOCIEAYIOUIETO pa3BelcHUsA. TepMUH BBEI B
1859 r. Y. lapBuH.

K-

Kapuonsazma - OJHOPOJHOE BEIIECTBO, 3AIOJIHSIONIEE MPOCTPAHCTBO MEKIY
CTPYKTYypaMu KJeTO4YHOro snapa. KapuomnmazmMa oTaeneHa oT OKpykKawouehd eé
IUTOILIA3MBI SJIEPHON 000JI0UKOA.

Kapuorunm - XxpomMocoMHbIi HaOOp, COBOKYIHOCTh HPHU3HAKOB XPOMOCOM (UX
YHUCII0, pa3Mephl, popMa U JETaTd MUKPOCKOIMUYECKOro CTPOEHHUs) B KIETKaxX Tela
opraHusma

TOro WM UHOro Buja. [loHsTHE BBEAEHO COBETCKMM reHeTHKoM . A. JleBUTCKUM
(1924). Kapuotun - oIHA U3 BaKHEWIIMX T€HETUYECKUX XapaKTePUCTUK BHUA,
MMOCKOJIBKY K&XIbIi BUJ MMEET CBOM KapHUOTHUII, OTIMYAKOIIUKCA OT KapHhOTHUIIa
OJIN3KHUX BUJIOB.

KBapTupaHnTcTBO - COBMECTHOE CYIIECTBOBAHHWE J>KHMBOTHBIX DAa3HBIX BHUOB,
OCHOBaHHOE Ha IMPOCTPAHCTBEHHBIX, & HE Ha MHUIIEBHIX CBs3iX. Hampumep, B HOpax
IPBI3YHOB, B THE3MAX IMTHUI, MYpPaBEWHHKAX W yIbAX MYENI, KPOME OCHOBHBIX
KUTENeH, 00UTaeT MHOT1a OOJIBIIOE YU CIO KBAPTUPAHTOB.

Kierka - QJICMCHTApHAasA KHUBaAsA CHUCTCMA, CIIOCOOHAasT K CaMOCTOATCIIBHOMY
Cym€cCTBOBAHHIO, CaMOBOCIIPOU3BCACHHUIO M PA3BUTHUIO, OCHOBA CTPOCHHUA U
KU3HCACATCIBbHOCTH BCCX XMBOTHBIX U paCTeHHﬁ. B K&)K,Z[Oﬁ KJICTKC Ppa3JIM4ar0T IABC
OCHOBHBIC YaCTU: AOpO U NOUTOIIIA3My, B KOTOpOfI HaxXoOasATCA OpraHoubl H
BKIIFOUYCHMUA.
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Kuerounas 000104Kka - y IpOKaproOT U PACTEHUI MOJUCAXapUAHBIA CJION MOBEPX
MJa3MaTUYECKON  KJIETOYHOM MeMOpaHbl, OXBAThIBAIOUIMN BCIO KIETKY U
BMentaomui e€ nporomiact. Kierounas o6osiouka NpuaaéT KIETKE ONpeAeIEHHYIO
(dbopMy U peryiupyer BOAHBIH OOMEH.

Kinerounas Teopusi -  Ouojordueckas TeOpHs, YTBEpXKIaroIas OOIIHOCTh
MPOUCXOXKAEHUA W €OUHCTBO NPUHIUIIOB CTPOCHUS W Pa3BUTUS OPraHU3MOB.
CornacHO KJIETOYHOM TEOPUU OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM OpraHu3Ma
sBisieTcs kieTtka. Kiierounas teopus BnepBbie Obiia chopmynupoBana T. [lIBaHHOM
B XIX B.

Kierounsblii meHTp (MUTOTHYECKUH LEHTP) - IMOCTOSIHHAS CTPYKTYypa MOYTH BCEX
KUBOTHBIX U HEKOTOPBIX PACTUTENBbHBIX KJIETOK, OMpENENseT MOoJroca Aesieics
KJIeTKd. KneTouHbli HEeHTp OOBIMHO COCTOMT M3 JABYX LEHTPUONEH - TUJIOTHBIX
rpanyn pazmepom 0,2 - 0,8 MKM, pacnoyioKeHHBIX O] MPSIMBIM YIJIOM APYT K JPYTY.
[Ipu oOpa3zoBaHUM MUTOTHMYECKOrO ammapara LEHTPUOJIM PaCXOASATCA K MOJI0caM
KJIETKH, OIpe/Ielisisi OpUEHTHPOBKY BepeTeHa AeseHus kieTku. [loaToMy nmpaBuibHee
KJIETOYHBIM IIEHTP Ha3blBaTb MHUTOTHUYECKUM LIEHTPOM, OTpaxas 3TUM €ro
(GYHKIIMOHAIBHOE 3HAUYCHHUE.

Kogon - JuckpeTHas e€AWMHMIIA TEHETHUYECKOro KOJa, COCTodAIas U3 TpEX
Mocaea0BarebHbIX HYKJICoTH10B, B MoJiekyne JJHK nmmu PHK. U3 64 xomoHoB 61
KOJUPYET OMNpEeACICHHbIE aMUHOKUCIOTBHI, & TPU CTON - KOJIOHA ONPEICIsIOT
OKOHYaHHE CHHTE3a MOJUIICHTHIHON IIEIIH.

[TocnenoBarenbHOCTH  KOJOHOB B  TE€HE  ONpPEAeNsieT  MOCIeN0BaTEIbHOCTh
AMUHOKHUCJIOT B MOJUIICNITUIHON 1IeNU 0eJika, KOAUPYEMOro STUM T'€HOM.

KommeHncaau3m (coTparne3HnuecTBO, HaxXJIEOHUYECTBO) - THUIl B3aMMOOTHOIICHUM
KUBOTHBIX Pa3HbIX BUJIOB, XapaKTEPU3YIOIIUICS TEM, YTO OJIUH U3 HUX (KOMMEHCaN)
MOCTOSIHHO WJIM BPEMEHHO KHUBET 3a CUET APYroro, He MPUUUHSAS €My Bpea.

KonBeprenuus - MpOIECC TMOSIBJICHUS CXOJIHBIX 4YEpT AaHATOMO -
MOP(OJIOrMYECKOro CTpOeHUsI, (U3UOJIOTHYECKUX U TOBEJCHUYECKUX pEeaKIui Yy
JTAIEKUX B CHCTEMAaTHUYECKOM ILJIaHE, HO OOUTAIOMIUX B CXOAHBIX YCIOBHUSX

Cpelibl TAKCOHOB.

KoncymenThl - Opranusmbl, moTpeOJIsiiONIMEe TOTOBbIE OPraHMYECKHE BEIIeCTBa,
CO3/1aBacMble IPOAYLEHTAaMH, HO B XOJ€ MOTPeOJIEHNs HE JOBOASIINE PA3I0KEHUE
OpPraHMYECKHX BEIIECTB 10 MPOCTBHIX MUHEPAIBHBIX COCTABILIIOIIUX KOHCYMEHTaM
OTHOCATCSI BCE JKMBOTHBIE, YaCTb MHMKPOOPraHW3MOB, IapasUTUYECKUE U
HAaCeKOMOSIIHbIE  pacTeHHus. B sKocucTeMax  KOHCYMEHTBI HUIPAIOT  pOJIb
YIPaBJSIIOIIETO 3BEHA. Pa3nMyaroT KOHCYMEHTBhl MEPBOrO, BTOPOr0 M APYIHX
MTOPSIIKOB.
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Konbloranusi XxpoMocoM - COMMIKEHHE TOMOJIOTMYHBIX XPOMOCOM IIpU Meio3e,
BCJICICTBHE YETO MEXIy HUMH BO3MOECH B3aMMHBIH OOMEH OT/JACIBHBIMU YIaCTKaMU
(KpoccuHTOBED).

KpoMaHbOHIBI - TMpPEICTAaBUTENN OJHOM W3 TPYMHIl UCKOMAEMBIX IEPBBIX JIHOJEH
COBPEMEHHOI'O BHJA, JKUBIIMX B KOHIIE KAMEHHOIO BEKa IO BCel 3emile.
KpOMaHBOHIIB HMETH BBICOKHII POCT, 00BEM MO3rOBOH KOpoOK: 0 1600 oM’ |
LIMPOKOE U KOPOTKOE JULO0. MIckonmaemple OCTaTKM KPOMaHbOHLIEB HAlIEHBI B TPOTE
Kpo - Manbon (®panuwms). CoumanbHOM oOpraHuzanueid KpOMaHbOHIEB OBLIO
pPOAOBOE OOIIECTBO.

Kpoccunroep - o00MeH paBHBIMHU Y4acTKaMH TOMOJIOTMYHBIX KOHBIOTHPYIOIIMX
XpoMocoM, mpoucxonsaumii B mpodaze mnepBoro wmeioza MW MNPUBOIMAIIMA K
IIEpEepACIPECIICHUIO B HUX T€HOB. BHelIHee NPOsBICHUE KPOCCUHIOBEPA - XUaA3MBbl
(X - o0pa3Hoe pacnoI0KeHUEe XPOMOCOM).

Kpyrosopor BemectB - MHOrOKpaTHO MOBTOPSIOIIMICS MPOLECC COBMECTHOIO,
B3aMMOCBSI3aHHOT'O MPEBPAIICHUS U MEPEMENICHUS BEIIECTB B MPUPOJE, UMEIOIIUN
OoJsee Ui MeHee HUKIMYHbBIN XapakTep.

JI-

Jlamapku3sM - 1epBO€ LEJIOCTHOE y4€HHE OO0 SBOIIOIMOHHOM pPa3BUTUU KUBOM
MIPUPOJIbI, OCHOBHBIC UJeu KoToporo Obun u3noxkeHsl XK. - b. Jlamapkom. B ocHOBe
YUYCHUS JICKUT TPEJACTABICHUE O Tpajallid - BHYTPEHHEM CTPEMJICHHHU K
COBEPIIICHCTBOBAHUIO, TMPUCYIIIEM BCEMY JKHBOMY; JeHCTBHEM 3TOro ¢akropa
ABOJIOLIMU OMPENEIISETCS pa3BUTHE KUBOU MPUPOJIbI, TOCTENEHHOE, HO HEYKJIIOHHOE
MOBBIIICHUE OPraHU3allMi JKUBBIX CYIIECTB -  OT MPOCTEUINIMX [0 CaMbIX
COBEpUICHHBIX. Pe3ynbrar rpagaiiud - OJHOBPEMEHHOE CYUIECTBOBAHHE B MPUPOJIEC
OpPraHu3MOB Pa3HOM CTEMEHH CJIOXKHOCTHU, KaK Obl OOpa3yIIMX HEpapXUUeCKYIO
nectHully cymectB. Jpyroi dakrop sBomonuu, no Jlamapky, - TOCTOSHHOE
BJIIUSTHUE BHEUIHEW Cpeabl, MPUBOJAIICE K HAPYUICHUIO MPAaBUIBHON Trpajgaluuul U
oOycinoBiuBaromee (HOPMHUPOBAHHE BCEr0  MHOrooOpasusi  MpUCIIOCOOJIEHUMN
OpPraHU3MOB K OKPYXatoIUM ycJIOBUsIM. CKOJbKO— HUOYIb 3HAUUTEIbHAsA TIepeMEHa
BO BHEIIHUX YCIOBUSAX MPUBOJUT K M3MEHEHUIO TOTPEOHOCTEH IKUBOTHBIX,
OOUTAIOIIMX B JAHHOM MECTHOCTH;, M3MEHEHHE NOTpeOHOCTe BieuéT 3a colOoi
W3MEHEHHE TPUBBIYEK, HAMPABJIECHHBIX Ha YAOBJIETBOPEHHE AITUX MOTPEOHOCTEH;
W3MEHEHUE NPUBBIUEK BEAET K YCHUIJICHHOMY MCIOJIb30BAaHUIO OJHUX OpPraHoB U
HEUCIOJL30BaHUI0 Jpyrux. Yamne (QyHKIMOHUPYIOIIME OpraHbl YCUIIMBAIOTCS H
pa3BUBAIOTCA, a HE HCHOdb3yloluecs ocnadeBaloT W ucye3aT. BosHukime
GYHKIMOHATBRHO — MOP(GOJOrHUeCKue H3MEHEHUsI TepelaroTcs 110 HAacleICTBY
MMOTOMCTBY, YCHJIMBAsICh U3 NTOKOJICHHUS B TTIOKOJICHUE.

86



Takum obpazom, no Jlamapky, BeIyllyi0 pojib B SBONIOIMOHHBIX MPEOOPa30BaAHUSIX

OpPraHu3MOB UIpaeT (QyHKUMs: H3MEHEHHE (OpMBI -  CIEICTBUE H3MEHEHUs
GyHKIMH.
JleiikomJiacTbl - OKpYIJbIE WM BBITSHYTbIE B JJIMHY O€CLBETHBIE IUIACTUIBI B

KJIETKaX OOJIBIIMHCTBA BBICIIMX M pAaga HU3MINX paCTeHI/If/'I. B nelikomnacrax us
IMPOCTHIX OPraHNYCCKUX COCI[I/IHGHI/Iﬁ CUHTC3UPYIOTCA 0oJiee CII0KHEIC BCIICCTBA -
Kpaxmal, JXUpPbl 1 6CJ'IKI/I, HaKallJInMBaCMbIC B TKaHAX KJIY6H€I>'I, KOpHeﬁ, KOpPpHCBUII U B
OHIOOCIICPME

CCMJIH.

JImzocombl -  KJETOYHBIE CTPYKTYpPBI, coepxaiue (pepMeHThbI, CIOCOOHBIE
paciierisTh (MU3UpoBaTh) O€NKH, HYKJIEUHOBBIE KHUCIOTHI W TOJMCAXapUJIbl.
JIn3ocoMbl  ydacTBYIOT BO  BHYTPUKJIETOYHOM  TNEPEBAPUBAHUU  BELIECTB,
MOCTYHAIOLIMX B KJIETKY NYTéM (ParoruTosa u MMHOIUTO3a.

Jlunuabl - HEpacTBOpPUMBICE B BOJAE OPraHUYECKUE KUPOMOJOOHBIC BEIECTBA.
Jlunmunapl comepikarcs BO BCEX JKHMBBIX KiEeTKax. MOJEKYJIbl MPOCTHIX JIMITHUIOB
COCTOAT W3 CIUPTA M JKUPHBIX KHUCJIOT. MOJEKYIbl CIOXKHBIX JUIUAOB COCTOST M3
CIUPTA, BBICOKOMOJICKYJISIPHBIX dKUPHBIX KUCIOT U Jp. JIMIuIbI:

- 00pa3yloT SHEPreTUUECKUN Pe3epPB OpraHu3Ma;

- YYaCTBYIOT B Mepeiaue HEPBHOT'O UMITYJIbCA;

- Y4acTBYIOT B CO3/JaHUM BOJOOTTAJIKHUBAIOIIUX U TEPMOHU3OJISIIMOHHBIX TTOKPOBOB U

7p.

Jlutocdepa - TBEpHAs kameHuUcTas 000104YKa 3eMJIIH, BKIIIOUAIOIIAst 3€MHYIO KOPY U
BEPXHIOKO YaCTh MOJCTHIAIOIICH €€ BEpXHEN MAaHTUN 3€MIIM, PACIIOJI0KEHHYIO BBIILIE
acreHocdepbl. MomtHocTh autocdepnl cocrabisieT oT 50 7o 200 kM. Bepxuss yactb
auTochepbl COCTOMT U3 OCAI0UHBIX TOPHBIX Mopo. [lox HUMHM Jie)KaT TPAaHUTHBIN U
0azanbToBBIE ciou. Ha moBepxHoCTH TUTOChEphl HAXOAUTCS MOYBA.

M-

Makpo3BoJiiouusi - 3BOJIIOIMOHHBIN MPOIECC 00pPa30BaHMs U3 BUIOB, BO3ZHUKIIUX
B pE3yJIbTAaTE€ MUKPOIBOJIIOLIMH, HOBBIX POJIOB, U3 POAOB - HOBBIX CEMEHCTB U T. .

Me3oaepma - CpeAVHHBIN 3apOBIIICBBIN JMCTOK Y MHOTOKJIETOUYHBIX KUBOTHBIX.
Me3onepma pacnosiaraeTcss MeXAy SKTOAEpMOW M sHToAepMoi. M3 meszomepmbl
Pa3BUBAIOTCS MBIIIIBI, XPSIIA, BHEIIHUN CKEJIET, CTCHKH KPOBEHOCHBIX COCY/IOB,
OpraHbl BhIICJICHHUS, TIOJIOBBIC OPTaHbl U .

Meio3 - mpouecc ACJICHUA CO3PCBAIOIIUX ITOJIOBBIX KJICTOK, B PE3YJIbTATC KOTOPOI'O
MMPpOUCXOOANUT YMCHBIICHUC YHCIIa XPOMOCOM B HOYCPHUX KIICTKAX. Melio3 BKIIOYaCT
ABa MOCJICAOBATCIIbHBIX ICJICHUA KIICTOUHOI'O sAApad: PCAYKIMOHHOC U 3KBAITMOHHOC
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(paBHoOe). Ilepen meio3oM B KIEeTKe MPOUMCXOAUT ynaBoeHue kosmuectBa JJHK. B
xoze nByx neneHuit meitoza JIHK nenmutcs mopoBHY MexXAy 4eThpbMsl KieTKamu. B
pe3ysibTare MEepBOrO PEAYKIIMOHHOIO JEJEeHHS Mapbl TOMOJOTHYHBIX XPOMOCOM
pa3beAMHSIOTCS M YJIEHBl Map pacXoAsTcs B JBE KIETKH (peAyKUus 4Yucia
xpomocoM). Kaxmas XpoMocoma COXpaHsSieT [BE€ MPOAOJbHBIE TIOJOBUHBI -
Xpomatuabl. B pe3ynbTare BTOPOro 3KBalMOHHOIO JEJCHUS XPOMATHU/Ibl PACXOsATCA
B pa3Hble KJIETKU W KaXAas U3 YEThIPEX CECTPUHCKHUX KIETOK MOJydaeT MO OJHOU
xpomaruzae. Takum oOpa3om, mepBoe JejJeHrue Melo3a MPUHIUIUAIBHO OTIMYaeTCs
OT MHUTO03a, a BTOpO€ - 3TO MUTO3 B KileTKaxX ¢ rarioMJHBIM YUCIOM XPOMOCOM.
[lepen penykuueil ynciaa XpoMOCOM, TPOMCXOUT OOMEH y4acTKaMH FOMOJIOTUYHBIX
XpOMOCOM - KPOCCHHTOBEp, IPUBOMASIIUN K IepepacipeiesieHUI0 aJlJIeIbHBIX T€HOB.
Meii0o3 IUTCSE MHOTO JIOJIbIIIE MUTO3a: HallpUMEp, y MIICHUIIBI OH Mpookaercs 24
yaca, y umuu - 9 - 12 cyrok, y mpiu 11 - 14 cyrok, y yenoseka - 24 nus. Ilepas
daza meitoza - mpo daza 1, Haubonee cioxHas W JuTenbHas (y yenoBeka 22,5
cyrok, y munuu 810), mogpazaensercs Ha NATh craauil. JlenToreHa - cTaaus TOHKUX
HUTEH, KOTJa XpOMOCOMBI Cl1a00 CHHpaIM30BaHbl U HaumOojee JIMHHbBI, BUIHBI
YTONILIEHUS] XPOMOMEpHI. 3UTOTEHA - CTaausl Hayajga IomapHoro, 00K o OOk
COCIMHEHUS (KOHBIOTAllMM) TOMOJOTHYHBIX XPOMOCOM; MPU 3TOM TOMOJOTHYHBIC
XpOMOMEPBI B3aUMHO MPUTATUBAIOTCA U BBICTPAUBAIOTCS CTPOro APYT MPOTUB ApPYyTa.
[laxuTeHa - cragus TOJCTBIX HUTEH; TOMOJOIMYHBIE XPOMOCOMBI CTAOMIIBHO
COCIMHEHBbl B Tapbl - OWBAJCHTHI, YUCJIO KOTOPBHIX PABHO TallJIOMJIHOMYYHCIY
XpOMOCOM; B KaXJOW XpoMocome OuBajeHTa OOHApYXUBAIOTCS JIBE XPOMAaTHUIbI;
TakuM 00pa3oM, OMBAIEHT (TEeTpaja, Mo CTAPOl TEPMUHOJIOTUN) COCTOUT U3 YETHIPEX
TOMOJIOTHYHBIX ~ XpOMaTHJ; Ha JTOM CTaJuM TMPOMCXOJUT KPOCCHUHTOBED,
OCYUIECTBJISIIOUIMIICS HAa MOJEKYJISIpHOM YypoBHe. Jlumiorena - cragus
Pa3ABOMBILIMXCS HUTEH; TOMOJIOTUYHBIE XPOMOCOMBI HAUMHAIOT OTTAIKUBATHCS IPYT
OT Jpyra, HO OKa3bIBAIOTCS CBSI3aHHBIMHU, OOBIYHO B 2 - 3 TOYKax Ha OMBAJIEHT, IIe
BUJIHBl XHa3Mbl (MEepeKpecTbl Xpomaruja). JluakmHes -  cTaaus OTTAJIKUBAHUS
TOMOJIOTHYHBIX XPOMOCOM, KOTOpPbIE MO - MPEKHEMY COCIUHEHBbl B OWBAJICHTHI
XHa3MaM{, TE€PEeMEIIAIOMMUCS Ha KOHI[BI XpOMOCOM  (TepMHUHAIU3ALNS);
XPOMOCOMBI MaKCHUMAaJIbHO KOPOTKH M TOJICTHI (32 CYET criupanu3aiuu) u o0paszyroT
XapakTepHble (GUTYpBI: KpecThl, Konblia u Ap. Craenytomas gasza meitoza - meradaza
1, BO Bpemsi KOTOpPOH XHa3Mbl €HIE COXPaAHSIOTCS; OWBAJCHTHl BBICTPAUBAIOTCS B
CpelHEe YacTHM BepeTeHa JeJeHUsS KJIETKH, OpPUEHTHPYICh I€HTpOMepaMu
TOMOJIOTHYHBIX XPOMOCOM K MPOTHUBOIOJOXKHBIM IOJII0OcaM BepeTeHa. B anadaze 1
TOMOJIOTHYHBIE XPOMOCOMBI C MOMOIIbI0 HUTEH BEpETEHA PACXOIATCS K IMOJIOCaM;
IPU 3TOM KaXkaash XpoMocoMa Mapbl MOXKET OTOUTH K JIIOOOMY M3 JIBYX MOJIFOCOB,
HE3aBHCUMO OT PACXOXKIEHHUS XPOMOCOM Apyrux map. [loaromy 4nciio BO3ZMOXKHBIX
COYETaHUM MPHU PACXOKICHUU XPOMOCOM PaBHO , TJI€ N - YHCIO Map XxpomocoM. B
OTAMYME OT aHadaszbl MHTO3a, LEHTPOMEPHl XPOMOCOM HE€ pACIICIUISIOTC U
MPOJOJDKAIOT CKPEIUIATH JIBE€ XPOMATHUIBI B XPOMOCOME, OTXOJslled K moitocy. B
tenodaze 1 y KaxAoOro momoca HAYUMHAETCA JeClupatu3alus XpOMOCOM U
dbopMupoBaHue TOYEpHUX sAEp U KiIeTok. Jlanee cineayeT kopoTkas uHTepdaza 6e3
penymmmkauun JJHK - uHTepkuHE3 W HauyMHAeTCsd BTOpPOE JENIEHHE Meio3a.
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[Ipodaza 11, meradaza I, anadaza Il u Tenodasa 11 npoxoast Ovictpo; npu ITOM
B KoHIle MeTadasbl 11 pacmensroTes eHTpoMepsl , U B aHadaze Il pacxomsrcs
MOJIF0CaM  XpOMAaTHIIbI KaXI0H XpoMocoMmbl. B Xome nByX mMocienoBaTelbHbBIX
JCNeHU W3 OJHOW JWUIUIOWTHOW KIETKH O00pa3yeTcsi dYeThlpe T'eHETHYECKUe
Pa3HOPOHEIC TaTION/IHBIC KIETKH.

MemOpana niasmatudeckas (IiasmaiemMma) -  MeMOpaHa, OKpY»Karolas
MPOTOIJIa3My PACTUTEIBHBIX U )KUBOTHBIX KJIETOK.

Metadaza - Bropas (¢aza jaeieHHs KICTKM W e€ sjapa, OJHA W3 CTaaui
MUTOTHYECKOTO JeJeHus KIeTku. B wmeradasze cecTpuHCKHE  XpOMAaTHIBI
pPa3MEIIAOTCSI B AKBATOPUAIBHON MJIOCKOCTU, MEPHEHIUKYIAPHOM OCH BEPETEHA.
IIpy 3TOM OHU LIEHTpPOMEpaMHU MPUKPEIJIEHBI K aXpOMaTUBHBIM HUTSAM. [Iponcxogut
Pa3bEeIMHEHNE XPOMOCOM Ha XPOMAaTHUJIbI.

Mukpo3BoJIIOIUsT - DSBOMIOIUOHHBIE MPeoOpa3oBaHUsI BHYTPU BUJIAa HAa YpPOBHE
MONYJIALNHI, BEAYIE K BHYTPUBUIOBON TUBEPIreHIIMU BU1000pa3oBaHuto. [Ipu sTom
nonyysanuu. PaccMarpuBalOTCs Kak 3JIEMEHTApHBIE HBOJIOLMOHHBIC CTPYKTYPHI,
MyTaliu, JeKallue B OCHOBE HACICACTBEHHOM HM3MEHUMBOCTH, - B KayecCTBE
anementapHoro OBOJIIOIIMOHHOI'O wmarepuana, a MYyTallMOHHBINA MIPOILIECC,
BOJHBI KU3HHW, pa3Hble (POpMBI H30JAIMU U ECTECTBEHHBIM OTOOp -  Kak
AJIEMEHTapHbIE ABOJIONMOHHBIE (akTophl. Ilog nmaBiaeHuem 3TUX (HaKTOPOB
MIPOUCXOIUT U3MEHEHUE TEHOTUITUYECKOT0 COCTaBa MOMYJISALNN - BEAYITUN
MyCKOBOW MEXaHK3M 3BOJIIOIIMOHHOIO MTpoliecca.

Muto3 - HempsMoe JeNeHHe KIEeTKH, Haubojee pacmpoCTpaHEHHBIN Crocod
BOCITPOU3BEACHUS (PEMPOMYKIIMU) KIETOK, OOCCIICUMBAIONIUN TOXICCTBEHHOE
pacrpesieicHUe TEHETHYECKOro Marepruaia MeEXAy JOYCpHUMH KICTKaMH M|
MIPEEMCTBEHHOCTh XPOMOCOM B Py KIJICTOYHBIX IOKOJEHUH. B xome MuTo3a
BO3HUKAIOT TIOCJCIOBATCIbHBIC XapakTepHble (a3bl ¢ YETKOW MOpQosIorHuecKon
KapTuHOM: ipodaza, Meradaza, anadaza u tenodaza. B mpodase ceruaras cTpykrypa
XpOMaTHHa S/Ipa MOCTEIeHHO MEPeCTPauBacTCs B XpOMOCOMBI. [Ipr 3TOM BO3HUKAET
crmupamu3anus JIHK, marepwan sapeiiiika MepexoJuT B XPOMOCOMBI, a siepHast
obomouka mcuezaeT. B paHHell mpodaze MPOMCXOMUT YyABOSHUE (pemyILTUKAIINS)
xpomocoM. B mo3aHe# nmpodaze B nuTOMIA3ME MPONCXOANT ACIICHUE TIEHTPOCOMBI U
pacxXoKIeHUE IICHTPUOJCH K IMOJNI0caM KIETKH, B XOJe KOTOporo oOpasyercs
axpoMaTHHOBOE BepeTeHo. Metadaza 3aximodaeTcss B JIBIKEHHHM XPOMOCOM K
DKBATOPHAIBHOW TIJIOCKOCTH, W B Pa3bCIUHCHUH XPOMATHJ, WM CECTPUHCKHUX
xpomocoM. AHadasza - CTagus pacXOoXKIEHHUsS XpPOMOCOM K momocam. Temodaza
3aKJIIOYACTCS B PEKOHCTPYKIIMU JOYEPHUX SIEp M3 XPOMOCOM, COOpaBIIUXCH Yy
MOJIIOCOB,  pa3leJieHUH KIETOYHOTO TeJla ¢ OKOHYATEIHbHOM  pa3pylIeHUU
MHUTOTHYECKOI'0 armapara. Mexay AeJICHUsSMH KICTKa HaxXoauTcs B WHTepdase.
[TpogoKUTETLHOCTh MHTO3a 3aBHCUT OT MHOTHX HPHYMH M COCTaBJSCT OT
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HCCKOJIbBKUX MHUHYT OO MHOI'HX 4YaCOB. B pPE3YIIbTAaTEC MHTO3ad YBCIMYUBACTCA
KOJIMYCCTBO KJICTOK C PABHOMCPHO paCHpeI[CJIéHHBIM TCHCTUYCCKHUM MATCPUATIOM.

MMUTOXOHAPUM - IIOCTOSHHO INPUCYTCTBYIOUIMN B KieTKax >XKMBOTHBIX U PAaCTCHUMU
Oopranoui, 00ecneYnBaroMi KIETOYHOE JIbIXaHUE, B Pe3yibTare KOTOPOro PHEPrus
BBICBOOOXAETCA MM aKKyMyJUpyeTcsi B JIETKO HCHOJb3yeMod ¢dopme. ITO
OKpYTJIble, MaJIOYKOBUIHbIE, TaHTeNeo0pa3Hble U JApyrue oOpa3zoBaHUsl pPazMEPOM
o0bryHO 0,5 - 1,5 MKM. MUTOXOHIpUSI OKpYXEeHa JIBOMHON MeMOpaHOI: HapyKHOU
INIJKOM W BHYTpeHHeH -  oOpasyromieit BnsiuuBaHusikplcrel. B memOpanax
CKOHIIEHTPUPOBAHO  OOJBIIMHCTBO  (PEPMEHTOB, KaTAIU3ZUPYIOUIMX IPOLECCHI
okucienus u ¢ochopunupopanua. Heorbemsaemble KOMIOHEHTb MUTOXOHJIPUU -
JIHK u Bce tunbl PHK. V npokapuor MUTOXOHApUM OTCYTCTBYIOT, UX (PYHKIUU
BBITIOJTHSET KJIETOYHAsi MeMOpaHa.

Monoruopuanoe ckpemmBanme - CKpelBaHue GopM, OTIUYAIOIIMXCS APYT OT
Ipyra no OJHOHN nape aabTEPHATUBHBIX MPU3HAKOB.

Myrarene3 - METOI B CEJIEKUMH BBICIIMX PACTEHUU U MUKPOOPTraHU3MOB, KOTOPBIi
M03BOJIIET MCKYCCTBEHHO TMOJy4arb MyTauuu. OCHOBOM MyTareHes3a SBJISIFOTCS
M3MEHEHHS B MOJIEKYJIaX HYKJIEMHOBBIX KM CIIOT.

MyTaIII/II/I - BHC3allHO BO3HUKAOIIUEC CCTCCTBCHHBIC (CHOHTaHHBIC) 50)041
BBI3BIBACMBIC HNCKYCCTBCHHO (I/IHI[yLII/IpOBaHHBIG) CTOMKHE N3MCHCHUA
HaCJICACTBCHHBIX CTPYKTYP YKHUBOM MaTCpun, OTBCTCTBCHHBLIX 3d XPAHCHHUC U
nepeaavy FeHETUYECKON I/IH(i)OpMaHI/II/I. MYTaL[I/II/I ACIJAT Ha T'CHOMHBIC,
XPOMOCOMHBIC U TCHHBIC.

MyTanusi reHHasi - MyTalMs, IpUBOJAIIAs K U3MEHEeHUAM B cTpykrype JTHK.

MyTaIII/Iﬂ Ir¢€eHOMHa#dA - HN3MCHCHHC 4HMCila XpPOMOCOM B KJICTKax OopraHmu3ima. K aum
OTHOCATCA: TTOJHUIINIONONA YBCIMYCHUC UYUCIIA Ha60pOB XpOMOCOM, KOrama BMECTO
OOBIYHBIX IJEl AUILIONIHBIX OPraHu3MOB ABYX Ha60p0B XpOMOCOM HX MOXKCT OBITH
TpH, YCTBIPC U T. O., TalUIONAHUA - BMCCTO ABYX Ha60pOB XpOMOCOM UMCECTCs JINIIb
OIUWH U Op.

MyTaIII/Iﬂ comMmarTu4ieCckast - HC HacjcayCMas MyTalusa, BOSHUKIIAd B HCIIOJOBLIX
KIICTKAaxX OpraHui3ma.

MyTanusi XpoMOCOMHAasi - XpOMOCOMHBbIE mepecTporku. K HHUM oOTHOCATCS:
MHBEPCHUM - YYacTOK XpoMocoMbl nepeBEpHYT Ha 1800, Tak 4TO copeprkamuecs B
HEM TEHBl PACHOJIOKEHBI B OOpAaTHOM TMOPSAKE MO CPABHEHUIO C HOPMAIbHBIM;
TPaHCIOKAMK - OOMEH y4yacTKaMH JBYX WJIHM 0oJjiee HErOMOJIOTHYHBIX XPOMOCOM;
JENEHUN - BBINAJCHUE 3HAUUTEILHOIO y4dyacTKa XPOMOCOMBI; NYIUIMKAlUU -
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yABOCHHUE Yy4acTKa XPOMOCOMBI, (pparMeHTaIuu pa3pblB XPOMOCOMBI Ha JBE YacCTH
uim dosee.

H-

HacneacTBeHHOCTh -  CBOMCTBO OpPraHM3MOB TOBTOPSTH B PAAY TOKOJEHUM
CXOJIHbIC MTPU3HAKU U CBOMCTBA:

- TUITBI OOMCHA BEIICCTB;

- ICHXOJIOTHYECKUE OCOOCHHOCTH;

- TUTTBI UHAUBUAYAIBHOTO Pa3BUTHUS U T. 1.

HacnencTBeHHOCTh  OCYIIECTBIISIETCS Ha OCHOBE TMEpeladyd  HacleICTBEHHBIX
(hakTOpOB, OTBETCTBEHHBIX 3a (popMHpOBaHHE MPU3HAKOB W CBOMCTB OpraHu3Ma.
HacnencTBeHHOCTh MOXKET PeaTn30BbIBATHCS B PA3HBIX BapUaHTaX B 3aBUCUMOCTH OT
O0COOEHHOCTEH I'eHOTUIA U BHEITHUX YCJIOBUM.

Heangepransubl - apeBHUE HCKOMaeMble Jroau, oouTtaBmme 200 - 35 Thicsay jeT
Ha3zaJ (KOHEIl paHHero W cpeaHuil maneonut) B EBpone, A3un u Adpuxe. Hazansr
10 WMEHU MecTa TMepBhiX Haxomok (1856) -  nmomunbl Heanpepranb, Onu3
Hroccenpnopda (I'epmanus). Heannepranbiibl

3aHUMAaJM MPOMEKYTOUHOE TOJOKEHUE MEXIY apXaHTPOIlaMH U HCKOIMAaeMbIMH
JIOJIBMH  COBpEMEHHOro (Qusndeckoro Tumna. Jlns HeaHaepTaiblla XapaKTEpPHBI:
HEGOIBIION poct (0Koo 160 cM), KpymHBIA Mo3r (10 1700 cM’) deperr ¢ pasBHTHIM
HaJTJIa3HUYHBIM BAJTMKOM U TTOKATHIM JIOOM, HUIKHSISL YEIIOCTh 0€3 MOJ00POa0UYHOTrO
BbICTYyMa. HeannepraabIibl

KUJIM B TIeIIEpax, OXOTHIIUCh, U3TOTaBIUBAIIN

opyausi, 10OBIBATIU U UCIOJb30BAIM OTOHb.

Hoocdepa - chepa B3auMozeiicTBus mpu poabl U OOIIECTBA, B Ipelieiax KOTOPOu
pa3yMHas 4YeJjoBedecKas JEATEIbHOCTh CTAHOBUTCS TIJIABHBIM, ONPEAENSIOMINM
(hakTopoM 11e71eCO00Pa3HOT0 PA3BUTHSL.

Hoocdepa Brimouaer:

- Tponiocdepy;

- TexHochepy;

- I3MEHEHHYIO YE€JIOBEKOM KUBYIO U HEKHUBYIO IPUPOAY;

- couuocdepy.

[TonsiTue Hoochephl Kak «MbIcTsIe» 00omouku BBenu B Hauane XX B. I1. Teiisp ne
[Tapaen u 3. Jlepya.

Hopma peakmum -  npenen MOAM(PUKAUMOHHONM W3MEHUMBOCTH MPHU3HAKA,
O0yCJOBJICHHBIH TeHOTUNOM. OOBIYHO KauyeCTBEHHbIE MPHU3HAKM MMEIOT Yy3Kue
Mpeaenbl U3MEHUYMBOCTH, a4 KOJMYECTBEHHBIC NMPHU3HAKU HM3MEHSIIOTCS B IIHPOKHUX
npenesnax.
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HykinenHOBBI€ KHUCJIOTBI - BBICOKOMOJIEKYJISIPHBIE OPraHUYECKHUE COCIUHEHUS,
MOJIMHYKJICOTHIb, OWOJIOTMYECKH AaKTUBHBIE OHOMOJUMEpPHI, 00pa30BaHHbBIE
HYKJICOTUIHBIMU OcCTaTkaMu. HykiernHoBBIE KUCIOTBHI ObLIM OTKPHITHI B 1868 T.
mBenuapckuM yuéHeiM M. @. MwumepoM B KIETOYHBIX sapax. HykienHoBble
KHUCIIOTBI: IPUCYTCTBYIOT B KileTKaX BceX dKUBBIX OPraHU3MOB; BBIMOJHAIOT () YHKIIUU
110 XpaHEHUIO U Tepeaaye reHeTUYecKo nH(opMalu; - y4acTBYIOT B MEXaHU3Max
peayin3aly reHeTUYecKo MHQopMalnuu B Mpoliecce CHUHTE3a KIETOUHBIX OEJIKOB.
Paznmuuator nBa Tuna HykienHoBbIX kucioT: JHK ne3oxcupunOoHykI€nHOBYIO
kucnory u PHK - pubGonyknenHoByo kKucioTy. MoneKyinbl HyKJIEMHOBBIX KUCIIOT -
JUIMHHBIE IIOJMMEPHBIC LICIOYKHU, IIOCTPOCHHBIE W3 MOHOMEPHBIX MOJIEKYN -
HYKJICOTHIOB.

Hyxkaeoruasl - gocdopHbie 3pupbl HyKI€O031I0B.

Hyxiieoruapl cocrosT us:

- a30THCTOr'0 OCHOBaHUS (TTyPHHOBOT'O WA TUPHMHIUHOBOTO);

- yraeBoga (puOo3bl WM JE€30KCUPUOO03bl); - OAHOrO MJIM HECKOJBKUX OCTaTKOB
dhocdhopHOIT KUCITOTHI.

HykreoTuapl BXOIAT COCTaBHOW YacThI0 B HYKJICHHOBBIE KHCIOTHI, KOPEPMEHTHI U

Ap.
-0-

O0meH BeulecTB (MeTaboNMM3M) - TOCIEI0BATENBbHOE MOTPEOICHE, TPEBPAIlCHHE,
MCIOIB30BaHNE, HAKOIIJICHHUE U TTOTEPS BEIIECTB U SHEPTHH B )KUBBIX OpraHU3Max

B mporecce ku3HH. OOMEH BEIIECTB IO3BOJISICT OpraHU3MaM CaMOCOXPAHSTHCH,
pacT, pa3BHBAThCS U CaMOBOCIPOM3BOAUTHCS B YCIOBHUSIX OKpPY)KAIOIIEH Cpeibl, a
TaKXKe amganThupoBaThcss B HelW. OOMEH BEHIECTB COCTOMT U3 HEMPEPHIBHO
MPOTEKAIONINX MPOIECCOB ACCUMUIISIMU M JAUCCUMIUBIIMA W BKIIOYaeT B ce0s
MPOLIECCHI KaK Ha YPOBHE KJIETKHU (MeTab0IM3M), TaK M Ha YPOBHE I[EJI0CTHON 0COOH.

OxucaurennHoe (ochopumpoBaHue - OCYIICCTBISTIONIMICT B KHUBBIX KJIETKaX
CUHTE3 MOJIEKY aieHo3uHTpUdoch OpHOI KHCJIOTBI (ATD) u3
anenosuHaudocdopuont (AJID) u GochopHOl KUCIOT 32 CUET PIHEPTUU OKUCICHUS
MOJIEKYJI OPraHUYeCKUX BEIIeCTB (CyOCTparoB).

Omnrorenes - WHJMBUAYAIbHOE pPa3BUTUE OpraHuMs3Ma, COBOKYIHOCTb
MOCJICJIOBATENbHBIX ~ MOP(OJIOTUYECKUX, (DUIUOIOTMYECKUX ¢ OMOXMMHYECKHUX
npeoOpa3oBaHui, MPETEPHEBAEMbIX OPraHM3MOM OT MOMEHTA €ro 3apoKACHHUS [0
KOHIIa *U3HU. OHTOreHe3 BKJIIOYAECT POCT, T. €. YBEJIMUYEHUE MacChl Teja, €ro
pazmepoB, auddepeHurpoBky. TepmuH «oHTOoreHes» BBeAEH J. ['exkenem (1866)
npu GOpMYJIUPOBAHUU UM OMOTE€HETUYECKOT O 3aKOHA.

OmsionorBopenne - CIIMSTHUE MYXCKHUX M IKEHCKHX TIIOJIOBBIX KJIETOK
(criepMaTo30MI0B U SAWIIEKIETOK), B pe3ysbTare KOTOpPOro oOpa3yercs 3Urora.
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OHJIOIIOTBOPCHI/IC o0ecreunBaeT nepeaady moToOMKaM HACJICACTBCHHBIX 3a1dTKOB KadK
MAaTCpUHCKOI'0, TaK 1 OTIHHOBCKOI'O OPraHnu3MOB.

Opranmnsm - mo0oe JKMBOE CYIIECTBO, pealbHbI HOCHUTENb JKU3HHU,
XapakTepu3yrumiicss BcemMu €€ cBoicTBaMu. Kaxaplii OpraHu3M IOJBEPKEH
(hakTOopaM BOIIIOIIUU U IKOJIOTUUECKUM BO3JEHCTBUSIM.

OpFaHOI/I)IbI - 00s13aTeIbHEIC MUTOIIA3MATUYCCKUEC CTPYKTYPBI B KIICTKAX
OpPraHnu3MoOB, BBIIOJHAIOIINC OHpeI[eJ'IéHHBIC (I)YHKI_II/II/I K oprafougaM OTHOCAT
MUTOXOHAPHUHN, allllapar FOJIBI[}KI/I, SHAOOILIIA3MAaTU4YCCKY0O CCTh, HICHTPOCOMBI,
JIN30COMBI, pI/I6OCOMBI, IIACTUAbI PACTUTCIBHBIX KJICTOK U AP.

-qI-

MapazuTu3m - popma B3aMOOTHOIICHUH MEX1y OpraHu3MaMu

(pacTeHusAMHU, KUBOTHBIMU, MUKPOOPTraHU3MaMu), OTHOCAIIMMUCS K pa3HbIM BHUJAM,
U3 KOTOPBIX OAWH (IMapa3uT) HCIOJb3YeT APYroro (Xo3sMHa) B KayeCTBE CpEibl
OOMTaHUs M UCTOYHMKA IMHUILM, BO3Jaras mpu 3TOM (YaCTUYHO WJIM TMOJHOCTHIO) Ha
X03s51MHa 00513aHHOCTH I10 PETyJISIIMN CBOMX OTHOILIECHUHN C BHEIIHEH CPeIoi.

Ilaprenorene3 - ¢opma MoJOBOrO pa3MHOKEHUS, IPU KOTOPOM >KE€HCKHUE MOJIOBBIE
KJIETKHU pa3BUBAIOTCs 0€3 om1040TBOpeHUs. OOBIMHO IPU APTEHOT€HE3€E POKIAACTCA
ITOTOMCTBO OJTHOT'O I10JIa - WJIM TOJIBKO CaMKH,

WJIU TOJIBKO CaMIIbI.

IlenTuabl - OpraHUYECKUE BEUIECTBA, COCTOSILIHAE M3 OCTAaTKOB AMHUHOKHUCIIOT,
COCIMHEHHBIX MENTUIHON CBA3bI0. B JKMBBIX KIETKaxX NENTUAbl CHHTE3UPYIOTCS W3
amuHoKucnoT nmubo sBasitoTcs mpoaykramu oOMeHa GenkoB. MHoOrue nmpupoaHble
NeNnTUAbl 00JafaloT OMOJOTMYECKOM AaKTUBHOCTBHIO. PaznuuaroT aunenTupibl,
TPUIIEONTUABI U T. MA., @ Takke nojunentuasl. K mentugam OTHOCATCS MHOTHE
MPUPOIHBIE OMOJIOTUYECKH AKTHMBHBIE BEILECTBA: HEKOTOPbIE T'OPMOHBI (MHCYIMH,
aIpeHOKOPTUKOTPONHBIM ~ TOPMOH,  TIJIIOKaroH,  Ba3OMpPECCUH,  OKCHTOLIMH),
AHTUOMOTUKY (TPAMUMUANH, OULIMIUIMH) U JP.

IIuHOUMTO3 - TIOTIJIOLIEHHE KIIETKOM W3 OKPYKAIOUIEH Cpeabl JKUJIKOCTH C
couepxkamMMucs B Hed BemectBamMdM. OnvH M3 OCHOBHBIX MEXAaHHM3MOB
IIPOHUKHOBEHUSI B KIETKY BBICOKOMOJEKYJSIPHBIX COCIMHEHHI: MaKpOMOJEKYI
0€JIKOB, MNIMKONPOTEUAOB, TUNUI0B. OTKPHIT aMepuKaHCKUM yuéHbIM Y. JIbtoucom B
1931 r.

IIutexkanTponbl - TPeNCTaBUTENM TPYIIbI APEBHEHIINX JIIOJEH - apXaHTPOIOB.
BriepBbie ckeleTHbIE OCTAaTKU MUTEKAHTpoIa (YepernHas Kpbllika, OelpeHHas KOCTb,
3yObl) ObutM HaieHbl Ha 0. SIBa B 1891 - 1893 n. rommanackum yuéusim J. io0ya.
[IuTexkaHTponbl OTANYAIUCH XOPOIIO PA3BUTHIM MPSIMOXO0XKIACHUEM, UMEJIA KPYITHbIH
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(B cpenrem 900 cMm 3 ) U CIOXKHO MOCTPOSHHBIH MO3r. Uepen y HUX ObUT HU3KUU C
yTJI0BaThIM 3aThLIKOM U CHJIBHO

Pa3BUTHIM HaJ TJa3HUYHBIM BaJMKOM, HIDKHSS YENIOCTh 0e3 Moa00poa0dYHOro
BBICTYMA. J[pEeBHOCTh MUTEKAHTPOIIA OMPEIEISAIOT 10 1,2 MIH JIeT.

IIumeBasi cerb - BCcE pa3HOOOpa3We MNUILEBBIX B3aUMOOTHOILIECHUN MEXIY
OpraHu3MaMy B OMOreOL€H03€ UIIH B IKOCHCTEME.

IlJaHKTOH -  COBOKYNHOCTh OpPraHU3MOB, OOHUTAIOIMIMX B TOJIIE BOJLI H
HECIIOCOOHBIX AaKTHBHO COMPOTHUBIATHCA MEpPeHOCy TedueHusiMu. K TmiaHkToHam
OTHOCSITCS. MUKPOCKOITMYECKHE BOJOPOCIH, POCTEHIINEe, HEKOTOPhIE PaKoOOpa3HbIe,
MOJUTIOCKM W Jp. MHOrue opraHusmbl NJaHKTOHA 00JIaJal0T CHOCOOHOCTBIO K
cBeueHuto0. Pa3nmuyaroT GUTOMIAHKTOH U 300IIJIAaHKTOH.

Ilmactuabl -  OpraHouJbl KJETOK PACTCHUM, HUMEIONIME TIAAKYI0 HapY>KHYIO
MeMOpaHy W BHYTPEHHIOIO MeMOpaHy, o0pa3ylomyr BbIpoCcThl. [lmacTumisl
MOAPA3AEIISIOTCS Ha JEHUKOIIACThI, XPOMOIIACTHI U XJIOPOIJIACTHI.

IlioTHOCT, MOMYJALUM - yucino  oco0ed  (KUBOTHBIX, PACTEHUH,
MHUKpPOOPraHU3MOB) B pacu€Te Ha eIMHUIY 00bEéMa (BOMBI, BO3/lyXa UM MOYBBI) WU
MOBEPXHOCTH (ITOYBBI UJIU IHA BOJOEMA).

IMommnionausa - HaCIEACTBEHHOE U3MEHEHUE, CBA3aHHOE C KPAaTHBIM YBEIMYECHUEM
OCHOBHOI'O YMCJIa XPOMOCOM B KJIETKax opraHusma. [lomumionauss MHUpOKO
pacnpoctpaHeHa y pacteHuil. OOBIYHO y MOJHUILIOWIHBIX pacTeHU Oosiee KpyImHbIC
pa3Mephl, TOBBIIIEHHOE COJIEPKaHUE psAAa BEIIECTB, Jydllas YCTOWYMBOCTh K
HeOJaronpusATHBIM YCIOBUSIM BHEIIIHEH CpeJIbl U T. II.

ITosioBOe pa3sMHOKeHMe -  pa3IUYHbIC BHUABI Pa3MHOXKCHHS JKHUBOTHBIX H
PaCTUTENLHBIX OPTaHU3MOB, IPHU KOTOPBIX HOBBIM OpraHW3M Pa3BHBACTCS OOBIYHO U3
3UTOTHI. 3UTOTa 00pa3yeTcs B Pe3yJbTare OIUIOAOTBOPEHUS, T. €. CIUSHUS KEHCKUX U
MY)KCKHX TIOJIOBBIX KJETOK - TameT. 3UroTa coveTaeT HAC/ICICTBCHHBIC MPU3HAKU
000uX pOoaUTENEH.

Honyasiumss - COBOKYNHOCTh 0OCO0€il OZHOro BHA, B TEUYEHHUE IIUTEIBHOIO
MIPOMEKYTKa  BPEMEHHM  3aHMMAKOLIAs  ONPENEJIEHHOE  IPOCTPAHCTBO U
BOCITPOU3BOSIIAs ce0si B TeUeHUe OOJbIIOro uuciaa MokoiaeHuid. Ocobu omHou
MOMYJISIUN UMEIOT OONBIIYI0 BEPOSATHOCTh CKPEIIUBATHCS APYr C JAPYroM, YeM ¢
0COOSIMU JPYTUX MOMYJISUNA. DTO CBSI3aHO C TEM, YTO JaHHAsi COBOKYITHOCTbh 0COOeH
OTJEeJeHa OT APYIMX TaKUX € COBOKYMHOCTEM 0co0eil pa3muHbIMU Oapbepamu
(reorpaduueckumMu, OMOJOTMYECKUMHU M JIp.). B mpepenax momynsiiuu mpoTEKaroT
MIPOLIECCHI MUKPO3BOIIOLIUH.
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ITopoaa KMBOTHBIX - COBOKYIHOCTb CEJIbCKOXO34MCTBEHHBIX KMBOTHBIX OJHOTO
BUJ1a, ICKYCCTBEHHO CO3/1aHHAsl YEJIOBEKOM U XapaKTEPU3YIOIasCs:

- onpeIeIEHHBIMU HACJIC/ICTBEHHBIMU OCOOCHHOCTSIMU;

- HACJIEICTBEHHO 3aKPEIIIIEHHON MTPOYKTUBHOCTBIO;

- DKCTEPBEPOM.

IIpyHUMIT KOMILIEMEHTAPHOCTH - B3aWUMHOE COOTBETCTBHE, O0ECIICUMBAIOIIECE
CBSI3b JIOMOJHSIOIIUX JAPYT IPyra CTpyKTyp (MaKpoMOJEKY, MOJEKYJ, PauKalloB) U
onpenensseMoe HMX XUMHUYECKUMU CcBoWcTBamMu. KowmmiieMeHTapHOCTh Iierei
HYKJIEMHOBBIX KHCJIOT OCHOBaHa Ha B3aWMOJICUCTBUU BXOASAIIMX B HMX COCTaB
a30TUCTHIX OCHOBaHUU. TOJBKO MpH PACIOIOKEHUU afeHuHa (A) B OJHOM Ienu
npotuB TumMuHa (T) (umm yparnuna (Y)) B Apyroi, u ryanuHa (T) - TPOTHUB IUTO3MHA
(IT), B oTHX 1IETISAX MEXAY OCHOBAHHUSIMU BO3HUKAIOT BOJIOPOIHBIE CBSI3HU.

Ilpuponnbie pecypcbl - CCTECTBECHHBIC PECYPChl, YacThb BCCH COBOKYITHOCTH
MPUPOJHBIX YCIOBHH CYIIECTBOBAHMS YEJIOBEUECTBA W BAKHCHIIHME KOMITOHCHTHI
OKPYKaroIIeH ero eCTeCTBEHHON CPEIbl, HCIIOIb3YEMBIE B IMPOIIECCE OOIICCTBEHHOTO
MPOU3BOJICTBA JUISl IICJICH  YIOBJICTBOPCHHS MaTepUabHBIX W KYJIBTYPHBIX
notpeOHoOCcTEeN 00IIIeCTBA.

HpO)IyIIeHTbI - aBTOTpO(i)HBIC OpPraHu3Mbl, ITPONU3BOIAAIINEC OPraHNYCCKUC BCUICCTBA
N3 HCOPIraHNYCCKUX COCTAaBJIANOIIHNX. HpOI[yHCHTBI CJIy’KaT IICPBBIM 3BCHOM HHH.ICBOIZ
eI u AKOJIOTMYECKOMN MMUpaMHUIBIL.

IIponcxo:xkaenne KM3HM -  BO3HUKHOBEHHE (HOPM TMPEIKU3HU U KUZHHU B
reoJiornueckoil ucropuu 3eman. B Hacrosee Bpemst Hanbosee NMpU3HaHa TUIIOTE3a
npoucxoxaeHus xxu3Hu A. M. Onapuna - XK. b. Xongelina.

IIpoucxoxaenue 4Yes0oBeKa - MPOLECC BBIICICHUS W3 XUBOTHOTO LIApCTBA
COLIMATIBHO - OMOJIOTUYECKOI'0 CYIIECTBA CO CIOXKHOM COIMANbHO - S3KOHOMHYECKOU
OpraHu3aluenr U TPYAOBOU JAEATEIBHOCTBIO.

IIpoxapuoTbl - JpeBHEUIINE OPraHU3Mbl, HE 00JIa1a0IINE TUITMYHBIM KJIETOUHBIM
SIPOM U XPOMOCOMHBIM ammaparoM. HacnencrBenHas mH@opmaius nepenaércs u
peasmsyetcs yepe3 JAHK. [IpokapuoTel pazMHOXatOTCs eJIeHueM 0e3 BBIPaKEHHOIO
nosioBoro mporecca. K mpokapuoram OTHOCATCA OakTepuH, CHUHE - 3eIEHBIC
BOJIOPOCIIH, PUKKETCUU, MUKOIIJIA3MBbI U JIP.

IIpodaza - nepBas dasza nmenenust knetku u e€ supa. B mpodase ceruaras
CTPYKTypa XpOMaruHa siApa TOCTENEHHO TIepEeCTpanBaeTCi B  OTJECJIbHBIC
xpomocombl. Ilpm »sTtoM Bo3Hukaer cnupammzanus JHK, wmarepuan sapsiiika
MEePEXOJIUT B XPOMOCOMBI, a A/iepHasi 000JI04Ka

MCYE3aeT.
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Pa3Butne - H606paTI/IMOC HaIpaBJICHHOC 3aKOHOMCPHOC M3MCHCHUC 06T>CKTOB, B
PE3YIbTATC KOTOPOI'O0 BOZHUKACT UX HOBOC KAYCCTBCHHOC COCTOAHUC.

Pacusm - COBOKYIHOCTh YYEHHUH, B OCHOBE KOTOPBIX JIEKAT IOJIOKEHUS O
¢bu3MYecKol M MCUXMUYECKOW HEPaBHOLIEHHOCTH YEOBEYECKUX pac U O pelIalolIeM
BIIMSIHUM PACOBBIX Pa3MYUil HAa MCTOPHUIO M KYJIbTYypy oOuiectBa. OcyliecTBieHUe
PaCHCTCKUX TEOPUM Ha MPAKTHUKE HAXOAUT CBOE BBIPAKEHHE B MOJIUTHUKE PACOBOM
TV CKpPUMHUHAIUH.

PacimensieHue MPU3HAKOB - TIOSIBJIGHHWE B TOTOMCTBE THOpUIa (T€TEPO3UTOTHI)
ocobeil (KJIETOK) pa3IM4YHOro FreHOTHIA U KaK CIEACTBUE Pa3IM4HOro (PeHOTHIA.

Penyuentsl - reTepoTpodHble  OpPraHu3Mbl, MpEeBpallalolIie B  XOJHE
KUBHEAECATECIbHOCTH OPraHUYECKME OCTaTKM B HEOPraHWYECKHE  BEILECTBA.
TunuyHeiMU  peaylieHTaMu  SIBISIIOTCS  Oaktepun ©  rpuObl.  PemyneHTts -
3aKJIF0YUTENILHOE 3B€HO B NUILEBOM LIEMHU B KOJOTMYECKON MTUPAMHUIE.

PeueccuBHBI NPU3HAK - [PU3HAK, KOTOPBIM Iepenacrcs IO HAacleICTBY, HO
MOJABIISIETCSA, HE NPOSABIACH Yy TETEPO3UTOTHBIX I[OTOMKOB, IIOJIYYEHHBIX IIpU
CKPEILLIMBAHNM.

Pubo3a - mMoHOCaxapu/, NpUCYTCTBYIOIIMI BO BCEX KUBBIX KJIETKaX B COCTaBe PHK.

PubonykiennoBbie kKucjaoroel (PHK) - TUII HYKJIEWHOBBIX KHCJIOT;
BBICOKOMOJIEKYJISIPHBIE OPraHUYECKHE COeIMHEHUs, 0Opa30BaHHbIE HYKJICOTUIAMH, B
KOTOpbIE BXOIAT: aJIeHUH, TYaHWH, IUTO3WH, ypaluui U caxap puboza. B kierkax
Bcex kuBbIX opranusMoB PHK ygacTtBylor B peanmuszanum  TeHETHYECKOU
undopmarmu. Hexoropeie PHK obGnanator aktuBHOCTBIO ¢epmenTtoB. PHK -
JMHENHbIE TOJUHYKJICOTUAbl C AJIMHON LIEMH OT HECKOJIbKUX JIECATKOB /10 JECSATKOB
TBHICSIY HYKJICOTU0B (MoJiekyisipHas macca oT 10 - 20 x 103 1o 5 - 6 x 106), npuuém
KaXJas WHIWBUAYyalbHAass pPUOOHYKJIEHMHOBAs KHUCJIOTa HMEET OIpelesIEHHYIO
MOCJIeI0BATEIbHOCTh HYKJICoTHA0B. B oprann3zme PHK Haxonsrcs riiaBHbIM 00pazom
B BH/JI€ KOMIIJIEKCOB € O€JIKaMu - pUOOHYKIJIEONPOTEU10B. Pa3nuyaroT Tpu OCHOBHBIX
Buaa PHK:

1) pubocomunie (p - PHK);

2) tpancnoptHbie (T - PHK);

3) marpuuHble, uiu uHpopmarmonusie (M - PHK, nummn u - PHK).

Pu6ocomubie PHK (p - PHK) BxonsT B cocraB pubocoM M y4acTBYIOT B CHHTE3€
oenkoBeix mouiekyn. TpancnoptHeie PHK (1 - PHK) mepenocar aMUHOKHCIIOTHI K
pubocoMaM - IyHKTaM MOCTPOEHUs OEIKOBBIX MakpomoJiekyil. MHQopmannoHHbIe
PHK (u - PHK) cnyxar warpumamu [ cuHTe3a O€JIKOB, HECYT B
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MMOCJICAOBATCIIbHOCTHU TPUILJIICTOB CBOUX HYKJICOTHAOB 3aIIUCh HCpBH‘IHOfI CTPYKTYPhL
OEJIKOBBIX MOJICKYII.

PubGocoma -  BHyrpukierouHas uacruma, cocrosimas u3 PHK wu Oenkos,
OCYIIIECTBJISIIONIAs OnocuHTe3 Oenka. Pubocombl oOHapyX eHbl B KJIETKax Bcex 0e3
WCKJTFOUCHHSI J)KUBBIX OPraHW3MOB: OaKkTepuil, pacTeHU M KUBOTHBIX. OHA KIIETKa
COIEPKUT THICSYH WITH IeCATKU Thicd pubocoM. Kaxkmast ppbocoma cOCTOUT U3 IBYX
CyOBEUHUI] OOJIBIIION U MATOM.

PHK - monmmepasa ¢hepMeHT, OCYIIECTBIISIOMINN TPaH CKPUTIIIUIO THK.

PO?K)IaeMOCTB - CpCAHCC YHCJIO ITOTOMKOB, IMPUXOAAIIHUXCA HAa OAHY COTHIO HUJIN
TBhICAYY PA3MHOKAIOIIN X CA OCO6Cﬁ, 3a 10 NJIM HHYHO CAUMHUIY BPCMCHU.

Poct - yBenmueHue macchl MHAMBUAyyMa (0COOHM), HpoHCXOsiiee 3a CUéT
YBEJIMUEHHS] 4YMCIa KJIETOK, MAacChl KJIETOK M HEKJIETOYHBIX oOpa3oBaHuid. Poct
KUBOM CHCTEMbl TPOMCXOJUT B pe3ylbTare MnpeoliagaHus aHabonmM3Ma HaJ
Karaboim3MoM. Y IKUBOTHBIX B TIPOILECCEe HWHIMWBUAYAIbHOTO pPa3BUTHS, WU
OHTOI€HE3a, POCT TECHO CBSI3aH C KAYECTBEHHBIMHM  HM3MEHEHUSIMHU -

nudpepeHInpOBKOI.

PynumeHTapHble Opranbl, pyAUMeHTbl - OpraHbl, YITpaTUBIIME CBOE OCHOBHOE
3Ha4eHHE B IPOLIECCE HMCTOPUUYECKOTrO Pa3BUTHsS OpraHu3Ma. 3akj1aJblBaroTCsl BO
BpEMSI 3apOJbIIIEBOTO PAa3BUTHUS, HO IMOJHOCTBbIO HE pPa3BUBAIOTCA. PylUMEHTHI
COXPaHSIOTCS B T€UEHHUE BCEH KU3HU 0co0M DYHKIIUSA, KOTOPYIO HECIU PYAUMEHTHI,
Oynyuyd HOPMAIbHO Pa3BUTBIMU Yy TMPEAKOB JaHHBIX OpPraHM3MOB, CHUJIBHO
ocnabnsercs WM yrpaduBaercd. [lpuMepbl pyaIMMEHTOB Yy >KMBOTHBIX: Manas
OepuoBasi KOCTb y MTHII, IJa3a y HEKOTOPBHIX MELIEPHBIX M POIOIIMX KUBOTHBIX
(npoteil, criemblll, KpOT), OCTaTkKd BOJOCSHOIO MOKpPOBAa M Ta30BbIX KOCTEH Y
HEKOTOPBIX KHUTOOOpa3HbIX. Y 4YeloBeKa K PYAMMEHTAM OTHOCATCS XBOCTOBBIE
MO3BOHKH, BOJIOCSHOW TOKPOB TYJOBHUILA, YIIHBIE MBIIIIbL, YepBEOOPa3HBIN
OTPOCTOK CJICMOM KUIIKHU (aNTeHIUKC) U Ip.

-C-

Camoperynsuus - CBOMCTBO OWMOJIOTMYECKUX CHUCTEM YCTaHaBJIMBAaTh U
MO/ICP)KUBATh Ha ONpPEeIEHHOM, OTHOCUTEIHHO MOCTOSSHHOM YPOBHE T€ WJIM WHbBIC
(buU3HONIOrNYeCKUEe UK IPYTHUe OMOJIOrMYECKHE MOKa3aTeu.

Canpodarm -  >KMBOTHBIC, NHUTAIOIIMECS TPYMaMyd JAPYTUX >KUBOTHBIX. U3
MJIEKOITUTAIONINX MUTAIOTCS TAIalbI0 TJIaBHBIM 00pa3oM TUEHBI, U3 MTHUI] - TPUQEI,
BOPOHBI, U3 HACEKOMBIX - YKH MEPTBOCIbI U KOXKEEbl, JINYUHKHA MaJaTbHBIX U
MsiCHBIX MY X, W3 BOJHBIX JKUBOTHBIX - B OCHOBHOM HEKOTOpBIE paKkooOpa3HbIe
(ocoOeHHO /OHHBIE OOKOIUJIaBbl, peuHble pakd). YactuunbiMu canpodaramu
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ABIAIOTCA MHOI'I€ XUIIIHUKHN U BCCAIHBIC ) KUBOTHBIC. YHuuToXKas THUIOIMMXEC OCTAaTKH,
canpoq)arn BBIIIOJIHAKOT POJIb CAHUTAPOB.

Ceseknusi - 1) Hayka 0 METO/IAaX CO3/JaHUS COPTOB U THOPHUAOB pacTEHUM, OPOJ
KUBOTHBIX; 2) OTpacib CEIbCKOXO3SIMCTBEHHOIO IPOU3BOACTBA, 3aHUMAIOIIASCS
BBIBEJICHUEM COPTOB M THOPHUAOB CEJIbCKOXO3SAMCTBEHHBIX KYJIBTYp, TMOPOJ
KUBOTHBIX. OCHOBHBIC METOJIbl, IPUMEHSIEMBIE B CEJICKIIMU: OTOODP, THOPUAN3AIIUS C
MCIOJIb30BAaHUEM IeTepo3uca, MOJUIUIONIUS U MyTareHes.

Cum0mo3 - cocyuiecTBoBaHHe 0co0eil JBYX BHUAOB, P KOTOPOM 00a mapTHEpa
BCTYIAIOT BHEIMOCPEJCTBEHHOE B3aUMOJICHCTBUE C BHEIIHEH CPEIoi; peryssius
OTHOIIIEHUN C TOCIETHEH OCYIIECTBIACTCS OOIMMU YCUIUSIMH, COBMECTHOM
JEeSTENbHOCTHI0O 00OUX OPraHU3MOB.

CuHaHTpONBI - TIPEACTaBUTENM JIPEBHEUIINX MCKOMAEMBIX JIOACH, CKEIETHBIC
OCTaTKU KOTOPBIX ObuIM BrepBble OoOHapyxkeHbl B Kutae B 1927 r. CuHaHTpombl
obnaganmu 6osee KpynHbIM yepenoM (B cpeaaeM 1040 cm 3) u 6osee BBICOKUMH JIOOM
U CBOJOM dYeperna, 4eM MUTeKaHTpomnbl. CKOMJIEHHWE 30Jbl U YTJEH, 000X KEHHBIE
KOCTH >KMBOTHBIX (TUTAaHTCKUU OJIEHb W Jp.) CBUJETEILCTBYIOT 00 YMEHUH ATHX
JOJIeN TOJIb30BaThCs OTHEM.

BpewMs cyiiecTBoBaHHS CHHaHTPONOB - 0k0J10 400 ThIcSY JI€T TOMY Ha3a.

CunTeTnuecKas TEOpHUsl 3BOJKOIMHA - COBPCMCHHOC O6’BCI[I/IH€HI/I€ JapBUHU3MaA C
HOBEUIIINMH JaHHBIMHX O IIOIIYJLIMMOHHOM BSaHMOI[GﬁCTBPIPI Oprannu3mMoB M 00
ATOMApPHO - MOJICKYJIIPHBIX MCXAaHHU3MaAX HACJICACTBCHHOCTH U U3MCHYHNBOCTH.

CkopocTh 3BOJIOLUH - obicTpoTa (opMOOOpa3OBaHUs W  BBIMUPAHUS
CUCTEMAaTUYECKUX TPYIN, H3MEHEHUS CTPYKTYpbl TE€HOB U OEJIKOB, CTPOEHUS
OpPraHoB, BEAYIIMX K BO3HMKHOBEHHMIO HOBBIX BHAOB M uX rpynn. CKopocTh
HBOJIIOLIMM 3aBUCUT OT CKOPOCTH HU3MEHEHHUS CpeAbl >KU3HHU, OBICTPOTHI CMEHBI
MOKOJICHUH, T€HETUYECKUX BO3MOKHOCTEH OpraHu3mMoB M T. A. B cpegnem B
ABOJIIOLIMOHHBIX JIMHUSX PACTeHUM, OECHO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX
CKOpPOCTb 3BOJIIOLIMU BO3pPACTacT C BHICOTOM OpraHu3alMM, a MPOAOIKUTEIBHOCTD
CYLIECTBOBAHUSI BU1a MTaJ1aeT.

CxpemmmBanue - THOpHAM3ALHNS, CIApHUBAaHUE OCOOCH, Pa3IMYAOIIMXCS CBOMMH
npu3Hakamu. OUH U3 METOMIOB CEJCKIINH PACTCHHUI U KUBOTHBIX. [IprMeHsieTcs s
MOTydeHUsI THOPHUIOB U MTOMecei (METHCOB), MPEACTABIISIFOIINX MCXOAHBI MaTepuan
I 0TOOpa M Mombopa MO XO3SHUCTBEHHO - TMOJIC3HBIM TMpH3HAKaM, W BHIBEICHUS
HOBBIX TOPOJ (COPTOB).

COpT paCTeHHﬁ - COBOKYIIHOCTb paCTCHHﬁ, CO3aHHAas B PE3YJIbTarc CCIICKIWHN U
06J1a11a10ma51 OHpCI[CJ'IéHHBIMI/I, nepeaaromnuMu CA I10 HaCJICACTBY
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MOp(l)OJIOFI/ILICCKI/IMI/I, (1)H31/IOJIOI‘I/I‘ICCKI/IMI/I, X031 CTBEHHBIMU IMpU3HaAKaM u
CBOﬁCTBaMI/I; Hu3niasa KJ'IaCCI/I(bI/IKaI_II/IOHHaSI CANMHUIA JJIA KYJIbTYPHBIX paCTeHHﬁ.

Cnepmartorenes - o0pa3oBaHHE MYKCKHUX IOJIOBBIX KJIETOK (CIEPMAaTO30M/10B):
- Y HU3IIHUX PACTEHUN - BAaHTECPUIUSX;

- Y BBICIIUX PAacT€HUH - B MbUIbLIEBON TPYOKE;

- Y )KMBOTHBIX - B CEMEHHHKE.

Cnepmaro3ong - MyXCKas IOJOBasi KJIETKA YEJIOBEKAa, >KMBOTHBIX M MHOTHUX
pacTeHU.

Crnepmaro3ousi COAEPKHUT TamouAHbIA  Habop xpomocoMm. Crnepmaro3oun
OOJBITMHCTBA OPraHU3MOB UMEET TOJIOBKY, IMIEUKY U XBOCTHK (BKT'YTHK), C TTIOMOIIbIO
KOTOpPOro OH mnepeaBuraercd. CnepMaro3ouibl UMEIOT XapaKTEPHOE CTPOCHUE Y
KaXJ0ro BUJa OPraHUu3MOB.

CnepMnn - MYXCKHUC IIOJIOBBIC KJIICTKH (I‘aMCTBI) BBICIIINX paCTeHHﬁ, HC MMCHOIIIHUC
OpraHoB ABUIKCHHA.

CTeHOo0M OHTBI - OpPraHu3Mmhbl, CIIOCOOHBIE CymieCTBOBaTh JIMIIb B CTPOro
OHpCI[CJIéHHBIX YCIIOBUAX 01<py>1<a}0mep”1 CpPpCAbl U HC IICPCHOCAIINC UX W3MCHCHMUH.

Crtpartocepa - crioit armocdepsi, nexammii Hax Tpomocdepoii. Crparochepa
XapaKTEPpU3yeTCs:

- BO3paCTaHUEM TEMIIEPATYPBI C BBICOTOM;

- MaJioil TypOyJIEHTHOCTHIO;

- HIYTOKHO MaJIbIM COJIEp>KaHUEM BOJASHOIO Mapa,;

- IOBBILIEHHBIM, IO CPABHEHUIO C HUKE - U BBIIIEICKAUUMU CIOSMH, COACPKAHNEM
030Ha.

B crparochepe HabmomaroTcss nepiaaMmyTpoBble 00JaKa, TUIMHYHBI OoJbIne
ckopoctu BeTpa (10 80 - 100 m/c).

Cykueccusi - TMOCIeqoBaresibHas CMEHAa OJHMX (PUTOIEHO30B (OMOIIEHO30B,
OMOreoleH030B) APYTHMHU Ha ONPEAEIEHHOM y4acTKe cpelbl. Pa3snmuyaroT nepBUYHbIE
CyKIlecCHH (Ha MEepBUYHOCBOOOAHBIX OT MOYBBI I'PYHTaX) U BTOpPUYHBIE (HA MecTax
pa3pylIEHHbIX COOOIIECTB, TJ€ TMO4YBA M HEKOTOPbIE JKUBBIE OPraHU3MBI
coxpaHmwinck). [Ipumepsl cykiieccuil: MOCTEIEHHOE 3apacTaHUe ChIIYYHUX MECKOB,
KAMEHHUCTBIX POCChINel, oTMeNel (mepBUYHAs); 3acejieHuE paCTUTENbHBIMU U
KUBOTHBIMU OpraHU3MaMH 3a0pOIICHHBIX CEJIbCKOXO3AWCTBEHHBIX 3€MeNb -
3ajiexei, BRIpyOOK U Jp. (BTOpUUHAs).

CuermeHne Ir€HOB - COBMCCTHaA II€pcaada ABYX HIIHU 0oJsiee TEHOB OT pOI[I/ITeJIeﬁ
nmoroMkaM. OOBsICHIETCS TEM, YTO 3TH TI'CHBbI JIC)XKAT B OHHOﬁ XpoMoCcomMe, T. €.
IIpUuHAAJICKAT OI[HOﬁ rpymamnc CHOCIUICHUA W IIO3TOMY HC MOI'YT Cﬂy‘IaﬁHO
HepeKOM6I/IHI/Ip0BaTBC$[ B MGfIOSe, KaKk 3TO ObIBacT InIpn HaACJICAOBAHUHN TCHOB,
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JeXKaMX B pasHbIX XpoMmocomax. CrerieHne reHoB Obulo OTKpeiTo B 1906 T.
AHTJIMHUCKUMU reHeTukaMu Y. barconom u P. [leHHeTOM.

-T-

Tenodgaza - 3akmouuTenbHas cragus MUTo3a. B Tenmodaze 3akaHuMBaeTCA
JBUKEHUE XPOMOCOM; MUTOTHYECKHUI ammapar pa3pyliaeTcs; BOZHUKAIOT SAPBIIIKH;
BOKPYI Ka&XIOM W3 JIOYEPHUX TPYNI XPOMOCOM, pPaACHOJOKEHHBIX Ha
MIPOTUBOMOJIOKHBIX TOJIIOCaX KJIETKU, OoO0pazyercs siiepHas o0O0JI0uKa; Hapsay C
PEKOHCTPYKLMEW JOYEPHUX SAEpP TMPOUCXOIUT pa3leliCHue Tejla KIETKH |
oOpasyroTcs ABe kieTku. [IpogomkurenbHoCTh Tenodassl ot 1,5 mo 400 MuH.

TumMuUH - TUPUMUIMHOBOE OCHOBAHUE, OFHA U3 YETHIPEX OYKB T€HETHYECKOr0 KOJa
(T). Tumun copep)uTcsa BO BceX KUBBIX opranusmax B cocrase JJHK. B nebonbimx
KonndecTBax Berpeuaercs B TpancnoptHoit PHK (1 - PHK).

Tpanckpunuusi -  Ouocunrte3 PHK wna wmarpume JIHK, B xome koToporo
nocienoBarenbHOCTh  HykieotuoB JIHK mepenuceiBaeTcds B HYKICOTHIHYIO
nocsienosarensHocTh PH K. OcyiecTBirsieTcs B KIeTKax OpraHu3ma.

Tpancasiumss - mnpouecc OMOCHHTE3a MOJUMNENTUIHBIX IENel OENKOB B >KMBBIX
KJIETKax. 3aKJII0YaeTCsl B CYUTHIBAHUM T€HETUUECKON MHPOPMAlUU, MPECTaBICHHON
B BUJI€ TIOCJIEI0BATEIILHOCTH HYKJIEOTHAOB B MojeKkynax uHpopMmaunonubix PHK (u

- PHK), npuuém HykieotuaHas mnocienoBarenbHocth u - PHK ompenenser
MOCJICJIOBATEIbHOCTh AMUHOKUCIOT B CHUHTE3UpyeMbIX Oenkax. Tpancusauus
ocyulecTBisiercss pubocomaMu, ¢ KOTOpeiMH cBs3biBatoTcs U - PHK wm

aKTUBHPOBAHHbIE aMMHOKH CIIOTHBIE pou3BoHbIe TpaHcnopTHbIX PHK (T - PHK).

Tpunyer - koMOuHanuUs U3 TPEX MOCIEIOBATENBHO PACIIOI0KEHHBIX HYKJICOTH/I0B
B MOJIEKYJIE HYKJIEMHOBOM KM CIOTBHI.

Tponocepa - HUKHUI, OCHOBHOU cloil armocdepsl 10 BBICOTH & - 10 kM B
noysapHblX, 10 - 12 kM B ymepeHHBIX U 16 - 18 KM B TpPONHYECKMX IIMPOTAX.
Tponocdepa cioit Hanbosiee MOABEPKEHHBIN BO3/ICHCTBUIO 36MHOM MOBEpXHOCTU. B
Tporiocepe cocpenoroueHo Oonee 80 % Bcell Macchl armMocepHOro BoO31yXa,
CWJIbHO DPa3BUTHI TYpOYJEHTHOCTh M KOHBEKIMSA, COCpPEJOTOYeHa IMpeoliafaroas
4acTb BOJSHOTO TMapa, BO3HUKAIOT o00Jaka, (OpMUPYIOTCS BO3AYIIHBIE MAacChl U
arMoc(epHbie GPOHTHI, pa3BUBAIOTCS LUKJIOHBI U AaHTUIIUKIIOHBI U IPYTHE MPOLIECCHI,
OIPEIEIAIONINE TTOTOAY U KIMMAT.

-y-

YraeBoabl - oOmMpHAas Tpylmna OPraHUYECKUX COCIUHEHUM, COCTOAIIUX U3
yriepoaa, KUCIOpoAa W BOAOpoAa. BXomdar B cocraB BceX >KMBBIX OpPraHU3MOB.
VYrineBoabl:
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- SBIJISIIOTCS CYIIECTBEHHOM YacThiO IIMIIEBOIO palMOHA YEJIO0BEKa U MHOIMX
KUBOTHBIX;

- MO/IBEPrasiCh OKUCIUTEILHBIM MPEBpAILICHUSIM, 00€CIIeUnBaAIOT BCE KUBbIE KIETKU
DHEprueu;

- cofiepaTcs B KIETOYHBIX 000JIOUKAX U JPYTUX CTPYKTYpax;

- YYacTBYIOT B 3aIUTHBIX PEAKLHUAX OPraHU3Ma;

- HCIIOJIb3YIOTCSl B MEULIMHE.

VYrieBoasl NOAPa3ACAOTCS Ha MOHOCAXapUIbl, OJIMTOCAXapU bl U ITOIU CaXapUabl.

Ypauun - NOHPUMUAMHOBOE OCHOBaHHWE, OJHA U3 UYETHIPEX OYKB T'€HETUUYECKOTO
kozaa (V). BrnepBbie oOHapyxeH B 1900 r. B nmpoaykrax paclIEIICHHUS JPOAKEBbBIX
HYKJICMHOBBIXKUCIIOT. [IpHCyTCTBYeTBO BCEX JKMBBIX KIIETKax, BXOJsS B COCTaB
MHOTHX HYKJICOTHIOB U PUOOHYKICHHOBBIX KHCIIOT.

YpoBHM oOpraHM3anuM KMBOH MaTepuM - pas3lcicHUE XU3HM Ha 3emie Ha
OIpe/IeIEHHBIE CUCTEMATUYECKUE TPYIIIBI, a TAKXKE COOOIIECTBA PA3HOM CIIOKHOCTH.
B mnacrosimee BpemMsi OOBIMHO  pa3iUYalOT  MOJIEKYJSIPHBINA,  KJIETOYHBIM,
OpraHU3MEHHBIH, MONYJISAIMOHHO - BUJOBOW, OMOr€OIEHOTUYECKUI 1 OuOoC@epHbIn
YPOBHM OpraHu3aluy )KUBOW MATEPUH.

-D-
q)aFOIII/IT03 - InponecCc AaKTHUBHOI'O 3aXBAaTbIBAHUA W IIOITIOIICHUA JKHUBBIX H
HCKHUBBIX YaCTHUL OJHOKJICTOYHBIMU OpraHU3MaMH HJIA OCO6BIMI/I KJICTKaMUu

(aroumTaMr) MHOTOKJIETOUHBIX JKUBOTHBIX OPraHU3MOB. SIBJIeHHE OBUIO OTKPBITO
. . MeynukoBsIM B 1882 T.

q)aKTopr IBOJIOIINH - ABUIKYINAA CHJIA, BBI3BIBAOIIAA W 3aKpCILIArOIIasd
HU3MCHCHUA B IOMYJALNHUAX KadK 3JICMCHTAPHBIX CIAWMHUIIAX 3BOJIIOIIUU. Baxuenmmmu
Q)aKTOpaMI/I 3BOJIIOIINH ABJIAIOTCA: MYTaHI/IOHHBII;'I mponecc u €CTCCTBCHHBIN OT60p.

@eHOTHN - COBOKYITHOCTh BCEX BHYTPCHHUX M BHEIIHUX TPHU3HAKOB W CBOWCTB
ocobu, chopMupoBaBIIMXCS Ha 0a3e Te€HOTHIIA B Mporecce €€ WHAUBUIYATbHOIrO
pa3BUTHS (OHTOTEHE3a).

®epMeHTBI - OHOJOTMYECKUE KaTalu3aTOphl; MO XMMHUYECKOW MpUposie - Oesok
umn PHK. ®epmeHTbl 00s3aTenbHO MPUCYTCTBYIOT BO BCEX KJIETKaxX >KHUBOIO
OpraHusMma.

VYckopsisi OMOXMMUYECKUE PeakIuu, (EepMEHThl HAPaBJSIOT U PEryIUPYIOT OOMEH
BEILIECTB.

dujorenes - HCTOPHUYCCKOC PA3BUTUC OPraHHU3MOB, 3BOJOLHA OPraHUYCCKOIrO
MHUpPa, PA3JIMYHBIX CUCTCMATUYCCKUX I'PYIII, OTACIBbHBIX OPTdHOB U UX CUCTCM.
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DUTONJIAHKTOH - COBOKYITHOCTh MHUKPOCKOMUYECKUX PACTCHUN, OOUTAIOIIMX B
TOJIIE MOPCKMX W MPECHBIX BOJ M MEPEABUTAOIIMXCS IOJ BIMSHUEM BOJHBIX
TEYEHU.

doTonepuoau3M - PEakUMs OPraHU3MOB HA CMEHY JHSA U HOYM, MPOSBIIIOLIASACS B
KOJIeOAHUSIX MHTEHCUBHOCTH (DU3HOJIOTUYECKUX TpoleccoB. B Hanbonbiieit mepe
doTorneprnoau3M CBOMCTBEH 3€JEHBIM PACTEHUSIM, (POTOCHUH T€3 Y KOTOPBIX UIET Ha
ceety. Tepmun «dortonepuonusM) Beenu B 1920 r. AmepuxaHckue ydyéHbie Y.
Il'apuep u I'. Amnapn.

®dorTocuHTE3 - IMpPCBpAICHUC 3eJIEHBIMU paCTCHUsAIMA W HCKOTOPBIMH
MHUKPOOPraHnu3MaMnu J]y[lI/ICTOﬁ OHCPIuu COJ'IHI_[a B OHCPIUIO XUMHUYCCKUX CBsI3CH
OPraHu4YCCKuXx

BeniecTB. DOTOCUHTE3 MPOUCXOAUT C Y4aCTHEM MOTJIOUIAIONIMX CBET MUTMEHTOB,
npexje Bcero xyopopuina. OoTocuHTE3 00eCrneYrMBaeT BCE 3E€MHbIE OpraHU3MbI
XUMHUYECKOU SHEPTUEH.

X-

XeMocHHTE3 - npoiecc 00pa3oBaHUS HEKOTOPHIMU  MHKPOOpPraHU3MaMu
OpPraHMYeCcKUX BEIIECTB W3 ABYOKHCH YIJepoja 3a CYET 3HEpPruu, mojlydyaeMou Mmpu
OKHCJICHMM HEOPraHWYEeCKUX COCIMHEHMI: aMMHUaKa, BOJAOpPO/Aa, COCIUHEHUHN CepBhl,
3aKUCHOTO XkeJe3a. XemocuHTe3 oTKpbll B 1887 r. C. H. BuHorpanckuii.

XMIIHUYeCTBO - (opMa B3aUMOOTHOILIEHUN MEXAY OpraHu3MaMu pa3HbIX BHUOB,
M3 KOTOPBIX OJWH (XUIIHWK) ToemaeT Apyroro (KeprBy, MI00bIYY), OOBIYHO
MpeIBapuUTEILHO YOUB €TO.

XJ10pomiacTsl - BHYTPUKJIETOUHBIE OPTaHOMIbl PACTUTEIBHOU KJIETKH, B KOTOPBIX
ocyiecTBisieTcss porocuHTe3. XJIOPOIIIACTBI OKpaIlleHbl B 3eJE€HbIN 1BeT. Hanmnuue
COOCTBEHHOIO0 TI'€HETHYECKOro ammapara u O€JOKCHHTE3UPYIOIIEeH CHCTEMbI
00ecneynBaroT XJI0POIIacTaM OTHOCUTENIbHYIO aBTOHOMHUIO.

Xiopopuaa - 3eJ€HBIM NMAUTMEHT PACTEHUM, COAEpKaluuiica B xyoporuiacrax. [lo
XUMUYECKOMY CTPOCHUIO CJIO)KHOE IIUKJIMYECKOe COoeAuHEHuEe mnopdupuH,
COAEpXKAIUK aTOM MarHusl.

B npouiecce ¢poTocrHTE3a XIOPO(YUILT MOTIONIAET CBETOBYIO SHEPTHUIO U MPEBpaIaeT
€¢ B DOHEPrur0 XUMHYECKHX CBS3€H OpraHuvyeckux coeauHeHud. HaszBanue
«xaopobui» 010 AaHo ¢panny3ckumu xumukamu 1. Tlensthe u XK. KaBanTy
3€JIEHOMY CIUPTOBOMY PacTBOPY CMECH PACTUTEIBHBIX MUTMEHTOB B 1817 .

XpoMaTtuaa - CTPYKTYPHBIH 3JIEMEHT XpOMOCOMBI, (hopMuUpyromuiics B untepdase
aapa KIETKM B pe3yibTare perukauuu (yIBoeHus)) xpomocoMm. B mmTO3e
XpOMOCOMa COCTOMUT M3 IBYX XPOMAaTHUM, KakAas U3 KOTOPBIX MOCIE PACXOKICHHUS B
JOYEpHUE sAApa CTAHOBUTCA  CAMOCTOSATENIBHOW  XpomocoMou. B menose
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TOMOJIOTHYHBIC XPOMOCOMBI, COJIMIKASACh TOMapHO, 00pa3ylOT CTPYKTYPY M3 YETHIPEX
xpoMaru (OUBaAJICHT).

XpOMaTI/IH - HYKJICOMPOTCU I KIICTOYHOTO A1apa, COCT&BJ’IHIOHII/II‘/JI OCHOBY XpOMOCOM.

Xpomomepa - HWHTEHCUBHO OKPAIIMBAIOIIMICA YY4AaCTOK XPOMOCOMBI, XOPOIIO
HaOmonaeMbli B mipodaze Meiio3a, Korjga XpoMocoMa MMEET BUJl TOHKUX HHUTEH C
YepeAYIOIUMUCS YTOIILEHUSIMHU.

XpomoHema - HyKJenporeuaHas HuTh, copepxkamas JHK. Xpomonemsl ciyxar
MPOJIOJBHBIMU CTPYKTYPHBIMU €IMHULAMU XpoMmaruia. OmHa XpoMocoMa MOKET
COCTOSITh M3 2 - 8 XpOMOHEM, Bcerja (QYHKIMOHUPYIOIIUXKAK JIBE €IUHUIIBI
(xpomarunapl). XpOMOHEMBI TMPEACTABISIOT COOOW My4kd MHUKpoduOpmn ¢
PacoJIOKEHHBIMUA HA HUX B MOIIEPEYHOM

MOPSIIKE XPOMOMEPAMM.

XpoMonJjacTbl - IUIACTHABL CO CIA0OBBIPAXEHHON BHYTpPEHHEH CTPYKTYpPOM.
XpoMmomnactel  00pa3yloTCs U3  XJOPOIUIACTOB M JIEWKOIJIACTOB;  COJEP)KAT
MIPEUMYIIIECTBEHHO KENTHIC MIATMEHTBI (KapOTUHOUBI), UHTEHCUBHO

CHUHTC3UPYOIHUCCA IIpU CO3PCBAHUMN IIJIOAOB C OAHOBPECMCHHBIM PA3pYUHICHUCM
XJIOpO(i)I/IJIJIa. XpOMOHHaCTBI 06YCJ'IOBJ'II/IB3IOT OCCHHIOIO OKPACKY JINCTHCB paCTeHHﬁ.

XpomocoMa - CaMOBOCIPOU3BOMSIIUNCS CTPYKTYPHBIA 3JIEMEHT sipa KIETKH,
conepkamuit  JIHK, B koropoit 3akimtoueHa reHeThuyeckas (HAcleICTBEHHas)
uHopmarus. Yucno, pasmep U QopMa XpPOMOCOM CTPOrO OINpEACNEeHbl U
cneruuuHbl 17 Kaxzaoro Bujaa. OraenapHas XpoMoOcOMa COCTOMT W3 OJHOM WU
HECKOJBKUX  Map XPOMOHEM. Paznmuuator TrOMOJIOTUYHBIE (mapHsble,
COOTBETCTBYIOIIIME) W HETOMOJIOTUYHBIE XPOMOCOMBI. B BHIe YETKUX CTPYKTYp
XPOMOCOMBI Pa3IMYUMbl B MUKPOCKOI TOJIBKO MPH JIEJICHUHU KIIETOK.

XpoMocOMHBIN HA00P - COBOKYIHOCTb XPOMOCOM, 3aKIO4UE€HHasd B siipe 000U
KJIETKH Tella PACTUTENBHOTO WM JKUBOTHOIO OpPraHu3Ma; XapakTepus3yercs
MOCTOSIHHBIM JJIsI KaXA0r0 OMOJIOrHYECKOro BU1a YUCIOM XPOMOCOM, OIpeAeIEHHON
UX BEJIMYUHON U MOP( OJIOTHYECKUMHU OCOOEHHOCTSIMHU.

ﬂ:

HenTpuoan - IIOCTOSIHHBIE CTPYKTYpPbl BCEX JKMBOTHBIX M HEKOTOPBIX
PaCTUTENBHBIX KJIETOK, OCHOBHAs 4YacTh KJETOYHOro LeHTpa. LleHTpuonn wmmeroT
nuIMHIpuYeckyto Gopmy, anuny 0,2 - 0,8 MKM, UX CTE€HKa COCTOUT U3 JAEBATU TPYIIII
MUKpOTpyOOuek. B Henemsienicss KjeTke UMEIOTCS JIBE MpUIIekKalue APYr K APYyry
HEHTpUONHU. [Ipu NOeneHnHn KIETKM OHU pPacXoUsATCA K IOJII0CaM, OIpENEnsis OCh
BEpETECHA JEJIECHUS KIETKH. YJBOCHHE KAXKIOW LEHTPUOIM IPOUCXOOUT, Kak
MIPaBUJIO, B KOHLIE JIEJICHUSL.
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IenTpoMepa - y4acTOK XpOMOCOMBI, YAE€PKUBAIOIIMI BMECTE JIBE XpoMaTruabl. Bo
BpeMs JEJEHUs KIETKU LEHTPOMEpPA HAIpPaBJSIET JBUKEHHE XPOMOCOM K IOIIOCaM
KJIeTKHU. LleHTpomepa uMeeT B XpOMaTUYECKON J1€CITUPAIIN30BAaHHOM MTEPETKKU.

HGHTpOCOMa - OpraHoun, HpI/IHI/IMaIOH_[I/Iﬁ Y49aCTuC B JCJIICHUUN KIICTKHU. HeHTpOCOMa
- Y4aCTOK OUTOILIa3MBlI, Oprmammeﬁ HCHTPUOJINA, pacnonararoumﬁcsl Mo COCCACTBY
C AO0pOM H I/IMCIOH_[I/Iﬁ IMOCTOAHHYIO CTPYKTYPY U3 ACBATHU YIbTPAMHUKPOCKOIINYCCKUX
IIaJIOYKOBU AHBIX 06p330BaHHﬁ.

IleHTp NMpoOMCXOXKIEHUSA KYJILTYPHBIX PAaCTeHU#l - paiioH 3¢MHOIO Liapa, rae
BO3HUKJIA U OBLJIM BBEJEHBI B KYJIBTYPY ONpPENENIEHHbIE BUABI U MOABUIbBI MOJIE3HBIX
JUIA 4YeJloBeKa pacTeHUW M TAe COCPEJOTOYEHO HUX HaumOoJblllee T€HETUYECKOe
pazHooOpazue. Teopuss LEHTPOB MPOUCXOXKICHHUS  KYJIbTYPHBIX  PacTeHUU
paspaborana H. WM. BaumoBeim (1887 - 1943). Bcero Bwimensitor 12 1eHTpoB
MIPOUCXOKIEHUS KYIbTYPHBIX PACTEHUMN, BHYTPU KOTOPBIX CYIIECTBYIOT JIOKAJIbHBIC
HEHTPBI (MUKPOLIEHTPbI) BOBHUKHOBEHUS OTJEIBHBIX KYIBTYP.

Henn nuranus (nuUieBble, WM TpoPUUYECKUE IENU) pPsIbl BUIOB PACTEHHH,
KUBOTHBIX, TPUOOB M1 MUKPOOPTraHU3MOB, CBSI3aHHBIX JAPYT C IPYrOM OTHOIICHUSIMHU:
nuua - norpedutens. OpraHu3Mbl MOCIEAYIOIIEro 3BEHA IOENA0T OpPraHU3Mbl
MPEAbIAYIIETO 3B€Ha U TAKUM

00pa30M OCYILECTBISETCS LENHOW Iepe HOC SHEPrUM M BEILECTBA, JIEXKAIIUH B
OCHOBE KPYrOBOpPOTa BeWIECTB B npupoje. [Ipu kaxkaoMm mepeHoce OT 3BE€Ha K 3BEHY
TepsieTcst Oompias yactb (10 80 - 90 %) noTeHInaTbHONIHE Prun, pacCcenBarOLIeHicsB
Bujie Teria. 1o 3Tol nmpuyrHe Yuciao 3BeHbEB (BUIOB) B LEMU MUTAHUS OTPAHUUYEHO
U He npeBblaeT o0baHO 4 - 5. OCHOBY KaXKJ0W I[EMU MUTAHUS COCTABIAIOT BUABI -
MPOAYLEHTHl - aBTOTPOQHBIC opraHu3mbl. Clenyroue 3B€Hbs 3aHMMAlOT BHUJbI -
KOHCYMEHTBl -  Te€TepOTpO(dHbIE OpPraHU3Mbl, MOTPEOJISIONUE OpPraHuYecKue
BelecTBa. [lepBUYHBIMU KOHCYMEHTAMH SIBJISIIOTCS PACTUTEIbHOSIHBIE KUBOTHBIE,
KO BTOPUYHBIM KOHCYMEHTaM OTHOCST IJIOTOSIIHBIX )KUBOTHBIX.

IIuTO3MH - TUPUMHINHOBOSC OCHOBAHHWE, OAHA M3 YETHIPEX OYKB I€HETHYECKOIO
koxa (w). IlWTO3MH COmEpPKUTCA BO BCEX JKUBBIX OpraHu3Max B COCTaBe
HYKJIEMHOBBIX KUCNOT. C pubo3oit (yrieBo) o0pa3yeT HYKICO3U T IUTU I H.

Hutosormss - Hayka, u3ydaoouias CTPOCHHE, XMMUYECKUM cocTaB, (YHKIHH,
VH/IMBUYaJIbHOE PA3BUTHE U 3BOJIOLNIO KIETOK )KHUBOTO.

HuronnazmMa - BHesJEepHAs 4YacTh MPOTOILIA3Mbl KJIETOK JKHBBIX OPraHU3MOB,
OrpaHMYCHHAsl KJIETOYHOM MeMOpaHoW. TepMUH «UUTOIUIa3Ma» MPEeasioKeH O.
CrpacOyprepom B 1882 r. B muromniazMe paszidyaroT: MOCTOSHHBIE BKIIOYEHHS -
OpraHoOWbl - YHHUBEPCAIbHBIE CTPYKTYPHl KJIETKH, CBSI3aHHBIC C BBIMOJHEHUEM €€
OCHOBHBIX (PYHKIMI (MUTOXOHIpHH, anmapar ['onbIku, 3HAO0MIa3MaTUUECKas CETh,
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prUOOCOMBI, TIITACTUABI U JIP.); BPDEMEHHBIE BKIIOUEHHUS - OTJIOKEHUs crielnpruuecKux
BEIIECTB (JMOUIBL, YIJIEBOJbI, OCJIKH, TIUITMEHTHI, CEKPETOPHbIE TI'PaHYyJIbl);
crieruaibHble 00pa3oBaHus - MUOGUOPHILILI, TOHOPUOPUILIBI U Ap. Bee BKmoueHus
MOTPY>KEHbl B THAJIONJIa3My, OTHOCUTEIbHO TOMOIE€HHYI 4YacTh IUTOIUIa3MBl,
IPEJCTABIIAIOIYI0 CO00M KOJUIOUAHBINA PACTBOP MHOTUX MOJIEKYIL.

-III-
HlTamm - yucTas KyJlbTypa OIPENeNEHHOIO BHUJA MHKPOOPraHU3MOB,
Mopdonoruyeckue u GU3noIOrnueckre 0COOEHHOCTH KOTOPOU U3yUEHHBI.

-

IK0JIOTHYECKAs] BAJIEHTHOCTh - JHaa3oH CIIOCOOHOCTH BHJIa CYIIECTBOBATH B
pa3HOOOpa3HBIX YCIOBUAX cpenbl. [IpM BBICOKOW HSKOJOTHMYECKOW BaJCHTHOCTH
OpPraHW3MBbl MOTYT BBINECPKUBATh OOJBIIKE KOJICOAHWS OJHOTO WJIM  TPYIIIIBI
¢dakropoB cpenbl. [Ipr HEBBICOKOH AKOJIOTMYECKON BAJICHTHOCTH OpPraHU3MBI MOT'YT
KUTh JIMIIb B ONPEACIEHHBIX YCIOBHSAX CPEAbl NMPH BEChbMa HE3HAYUTEIBHBIX HMX
KoIeOaHusIX.

JKOJIOTHYECKAsi HUIIA - MECTO B OHMOreoleHo3e, KOTOpoe 3aHUMaeT BUJI, HE
KOHKYpUPYS C APYTMMU BHUJAMU 32 UCTOUYHHK DHEPruu. JKOJOTUUECKas HUIIA €CTh
COBOKYITHOCTh BCE€X (DaKTOpPOB cCpelbl, B Mpelaeiax KOTOPhIX BO3MOXKHO
CyllleCTBOBaHHUE BHUJA B Mpupose. OObIMHO SKOJOTMYECKUE HUIIU 3aHSIThl OJHUM
BHUJIOM. DKosorudeckas Huma, no F0.Onymy, - «mnpodeccus Bumay.

JKojornyeckasi nupaMmuaa - Tpapuueckoe U300paKEHHE COOTHOIICHUSI MEXKITY
NpPOAYLEHTAMH, KOHCYMEHTAMHU U PEAYLUEHTAMH B 3KOCHUCTEME, KOTOpPOE
BBIPAXKACTCA:

- B €IMHUIIaX MAacChl (MUpamuga 6unomMace);
- B UKClie 0coOel (mupamuaa yuces IITOoHA);
- B 3aKJIFOUEHHON B 0COOSIX SHEPruu (MTUpaMu1a JHEPTUH).

JKoJIOTHYeCKasi cucTeMa (PKOCHCTEMA) - €AMHBIA MPUPOIHBIA WM TPUPOIHO-
AHTPOMOTEeHHBI KOMILIEKC, OOpa30BAHHBIN *UBBIMA OpPraHU3MaMU M CpEelION HX
O0UTaHUsA B KOTOPOM >HUBbIE U KOCHBIE JKOJOTMYECKHE KOMITOHEHTbHI COEIUHEHBI
MEXAy CO0OW NPUUMHHO — CIEJCTBEHHBIMH CBS3SMHU, OOMEHOM BEIIECTB U
pacnpeeseHueM II0TOKa SHEPTUH.

JKOJOTHYEeCKUH (AKTOPp -  YCIOBHE Cpelbl, Ha KOTOPOE JKHUBOE pearupyer
MPUCIIOCOOUTENBHBIMU PEAKLIMAMHU. DKOIOTHYECKUE (DAKTOPhI OMPEACISIOT YCIOBUS
CYLIECTBOBAHUS  Opranu3MoB. Paznauuaior  abuoruueckue, OUOTHYECKHE U
AHTPOMOT€HHbIE KOJIOTMUYECKHE (PaKTOPBI.
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JKOJIOTHI -  Hayka O COCTaBe, CTPYKType, CBOMCTBaX, (YHKIHOHAIbHBIX
OCOOCHHOCTSIX M DBOJIOLUM CHCTEM HAJOPraHU3MEHHOI'O YPOBHS, MOMYJISIMOHHBIX
KOCUCTEM U Oumocdepbl. DKOJIOrMs M3ydaeT OCHOBHBbIE (PyHIaMEHTAIbHBIC
3aKOHOMEPHOCTH: ITOTOK SHEPTUH, HUPKYISILUIO XUMUYECKUX 2JIEMEHTOB.

3KTOHepMa - HapymHBIﬁ CJIOM CTEHKH Tejla KMIICYHONOJOCTHBIX>)KUBOTHBIX.

DIMMHUHAIMA - YHHUYTOXKEHHE O0COOCH WM JOOBIX CHCTEMAaTHYeCKUX KaTeropuit
(BUI0B, pOJIOB) B IIporiecce O0phOBI 3a CYIECTBOBAHUE.

JHIOIJIA3MATHYECKAsl CeTh - OPraHOMJ dYKAapUOT; COBOKYITHOCTb COOOIIAIOIINXCS
KaHaJblIEB, BAaKyoJell M «IIUCTEpH», OrPaHUYECHHBIX LHUTOIJIa3MaTHYeCKUMU
MeMOpaHaMH C PAclOJOKEHHBIMU Ha HUX puOocoMamu. DHJOIIa3MaTH4ecKas CeTh
CIIY)KUT PEryJIATOPHOM CHCTEMOH KJIETKH, 4Yepe3 KOTOPYIO OCYIIECTBISIOTCSA
nporeccsl oOMeHa

BellecTB. Pa3inuyaroT rnagkyro u rpaHyasipHYIO HJIOIUIa3MaTu4yecKkue ceTu. [ maakas

SHJAOIIa3MaTu4YcCCKasd CCTb - OHIAOIIaZMaTrhu4dcCKasa CCTb, JIMIIEHHAs pI/I6OCOM, B
KOTOpOﬁ MPpOUCXOIAT CHUHTC3 U NCPCMCIICHUC JIMITUAOB U TJIMKOI'CHA. FpaHmepHa;{
SHJAOoINIasMaTndeCKass CCThb - SHJAOoIIa3MaTu4deCKasd CC€Tbh, COCTOAIas U3

MEMOpaHHBIX MEIIOYKOB «<IIUCTEPH»), MOKPHITHIX pubocomamu. Ha pubocomax
CHUHTE3UPYIOTCS OCJIKH.

3HTOI[epMa - BHYTpCHHI/Iﬁ CJIOM CTEHKH Tejla KMIICYHONOJOCTHBIX>)KUBOTHBIX.

JYKApUOTHI - BBICHIME OpPraHU3Mbl, YETKO O(OPMIICHHBIE A/Ipa KOTOPHIX 00J1a1at0T
000JI04KO#, oTAesstoniel ux oT uuromiazmMbel. K sykapuoram OTHOCSTCS TpuOBI,
pacTeHus

Y KUBOTHBIE.

A

SAnepHasi 000J109KA - MOJICKYJISIpHAsI CTPYKTYpa, OTTPAaHUYUBAIONIAS PO KJIETKU
AYKApUOT OT OKpyXawleld uuTomiasMbl. COCTOMT U3 ABYX MapaUIeIbHBIX
JUTIONPOTEUTHBIX MEMOpaH.

SAaphIIKO - TJIOTHOE TEJblle BHYTPH SApa KJIETKUA. SIAPHINIKO COCTOMT U3
pUOOHYKJICONIPOTEUI0B. SIPBIIKO ydacTBYeT B oOpa3zoBaHuM prudocoM. OOBIMHO B
KJIETKE

MMEETCS OJTHO SAPBIIIKO.

siinexaeTka - >KCHCKas MojoBas KIeTKa. SiIekneTka oopasyercs B SUYHHUKE B
pe3yibTaTe OOreHe3a U UMEET TaljIoNAHbIH Habop XpoMocoM. SIHIeKIeTKa COAePKUT
AP0, IUTOIUIA3MY CO BCEMHU OpTraHeIIaMH U MOKPHITa

MeMOpaHHON 000JOYKOH.
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SIpycHOCTb -  pAcCUJIEHEHHOCTh PACTUTEIBHOIO COOOLIECTBA (MM HA3eMHOU
HKOCHCTEMbI) Ha TOPU3OHTHI, CJOW, SPYCHI, MOJOTH U JAPYrHe CTPYKTYpPHBIE WU
O yHKIIMOHATIbHBIE TOJIIIIH.
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