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1 KOHCHEKT JEKIIUN

1.1. Jlekmus Ne 1 (2 yaca).

Tema: «Benenue B Ouosioruto. Teopust sBomonuu. JKuBbie CHCTEMBI»

1.1.1. Bompocsl Jekuum:

1. OcHOBHbIE KOHIEIIINH, 3aKOHBI U IEPCHEKTUBBI Pa3BUTHUs OMOJIOTHH.

2. Teopus 3Boso1uu. JBrxKyIas cujia 1 OCHOBHbIE HAIIPABJIEHUS SBOJIIOIUH.

3. XKusoe u HexxnBoe. OCHOBHBIE CBOWCTBA KUBOW MaTEPHH.

4. TlposiBnenue (yHIaMEHTAIBHBIX CBOMCTB JKMBBIX CHCTEM Ha Pa3IMYHBIX YPOBHSX
OpraHu3aluy.

1.1.2 KpaTkoe coaepxxaHue BONPOCOB:

1. OcHoOBHBbIE KOHUENIHMH, 3aKOHbI H TMEpPCHeKTHBbI Pa3BUTUA OHOJIOTHH.
1.Knerounast teopus (T.llBann, T.Ineitnen, K.bap, P. BupxoB) Bce »xuBbie cymectBa -
pacTeHusi, KUBOTHBIE U OJHOKJIETOYHBIE OPIaHU3MBI - COCTOSAT U3 KJIETOK M MX MPOU3BOIHBIX.
KneTtka He TONBKO elMHUIIA CTPOEHUS, HO U €MHUIIA PA3BUTHSI BCEX >KUBBIX OpraHU3MOB. J{Js
BCEX KJIETOK XapaKTEpHO CXOJICTBO B XMMHYECKOM COCTaBe M OOMEHE BElIeCTB. AKTHUBHOCTh
OpraHu3Ma CJIaraeTcsi U3 aKTUBHOCTU M B3aUMOJEHUCTBUS COCTABIISIONIUX €r0 CAMOCTOSITENbHBIX
KJIETOYHBIX €JMHMII. Bce )KMBbIe KJIETKH BO3HUKAIOT U3 MPEICYIIECTBYIOUIUX KHUBBIX KJIETOK.

2. Teopwus sBomroruu (Y. Japeuna). Bee cymecTByromue HbIHe MHOTOYUCIICHHBIE (hOPMBI
pacTeHU# U )KMBOTHBIX MPOU3OILIN OT CYIIECTBOBABIINX paHee 00Jiee MPOCTBIX OPTraHU3MOB
MyTEM IOCTENEHHBIX M3MEHEHUM, HAKaIJTMBABIIMUXCS B NIOCIE0BATENIbHBIX MOKOJICHUSIX.

3. Teopus ectectBennoro otoopa (Y. Hapsun). B 0Oopnbe 3a cymiecTBoBaHUE B
€CTECTBEHHBIX YCIIOBUSIX BBDKMBAIOT HaWOojee MpHUCIIOCOOIeHHbIe BHUABI.  EcTecTBEHHBIM
OTOOPOM COXPAHSAIOTCA JIOObIE JKM3HEHHO Ba)KHBIC MPU3HAKU, ACUCTBYIOIIME HA TIOJIB3Y
OpraHu3Ma U BUJIa B IIEJIOM, B Pe3yJbTaTe Yero 00pa3yoTcs HOBbIE (DOPMBI M BUIBL.

4. XpomocomHas Teopus HacieactBeHHoctd (T. Mopran). XpomocoMmbl C
JIOKaJIU30BaHHBIMH B HMX TF'€HaMHU — OCHOBHBIE MaTEpHAJIbHbIE HOCHUTENN HACIEIACTBEHHOCTH.
'eHbl HaxomATCs B XpoMOcoMax M B TpeJesiaX OJHOW XPOMOCOMBI 00pa3ylT OJHY TPYIIILY
cueruieHud. Yucno rpynn CUEIUIEHUs PaBHO TalNIOWAHOMY YHUCIy XpomMocoM. B xpomocome
TeHbl PACIOJIO0KEHbI JIMHEHHO.

B wMmeiio3e Mexay TOMOJIOTHUHBIMH XPOMOCOMaMH MOXKET MPOU30MTH KPOCCHHIOBED,
4acTOTa KOTOPOTO NPOMOPLHUOHATIbHA PACCTOSIHUIO MEX 1Y T€HAMH.

5. Teopus antponorenesa (P.Ourensc). OCHOBHBIM (PAKTOPOM UCTOPHUUECKOTO PA3BUTHS
yeyoBeKa sBJIseTCS TpyHd. Tpyd co3nan uyeiaoBeka. Pyka He TONBKO OpraH Tpynaa, HO U €ro

npoAykT. B mpouecce o0OmIECTBEHHO - TPYAOBOM JEATENILHOCTH BO3HMKIIO CO3HAHHE U
yiieHopa3/esibHas peub. Ha cMeHy 6uonornyeckoil 3BOJIIOLMYI MPUIILIA COLUATbHAS.
3AKOHOMEPHOCTU:

1. CummeTpust — 3aKOHOMEPHOE, MPAaBUIIbHOE PACTIONIOKEHNE YacTel Tela OTHOCUTENIBHO
LEHTpa — pajguajbHasi CUMMETpHUsi (HEKOTOpble OECIIO3BOHOYHBIE KMBOTHBIE, OCEBBIE OpPIaHbI
pacTeHui, NpaBUIbHbIE LBETKH); WJIM OTHOCUTENIHO MPSAMOM JIMHUM (OCH) MIIU IUIOCKOCTH -
JIByCTOPOHHSISI CUMMETpPHsI (4acTh OECIIO3BOHOYHBIX U BCE MO3BOHOYHBIE )KUBOTHBIE, Y PACTEHUMN
- IUCTbS U HENPABUJIbHBIE 1IBETKH).

2. TlonsipHOCTh — MPOTHUBOIOJOKHOCTh KOHIIOB Te€Jla: Y S>KUBOTHBIX - MEpPEHUN
(royioBHOM) M 3amHUN (XBOCTOBOWM), Y pacTeHUN - BEPXHHUH (TCIMOTPONMUYECKUN) M HUKHUN
(reoTponuyecKuit).



3. MeTaMepHOCTh — MOBTOPEHUE OJHOTUITHBIX YYaCTKOB TEJIa UM OpraHa: y *KHUBOTHBIX -
YIIEHUCTOE TEJNO0 YepBeH, JMYMHOK MOJUIIOCKOB W WICHHUCTOHOTHX, TpyAHAas KIETKa
MO3BOHOYHBIX; y PACTCHUH - y3IIbI U MEXKIOY3JIHS CTEOIIS.

4. 1IMKIMYHOCTH — TIOBTOPEHHE OTpPENENCHHBIX TEPHOJOB JKU3HH, CE30HHAS
[UKJIAYHOCTD, KU3HEHHAS [MUKIMYHOCTH (TIEPHOA OT POXAEHHS 0 cMepTH). LlukimdHocTs B
YepeIoOBaHUM AIepHBIX (a3 - TUIIIOUIHON U TaIIOUTHOM.

5. JleTepMHHHPOBAaHHOCTb — MPEIONPENCIEHHOCTh, OOYCIOBIEHHAs] T'€HOTHUIIOM;
3aKOHOMEPHOCTh, B pe3yJbTaTe KOTOPOH M3 KaKIOH KIeTKH o0pasyeTcs ompeneieHHas TKaHb,
OIIpeJIeNICHHBI OpraH, YTO MPOUCXOAUT IOJI BIMSHUEM I'eHOTHIIA U (PAaKTOPOB BHEIIHEH Cpeapl,
B TOM YHCJIE COCETHUX KJIETOK (MHAYKIHUS TP HOPMHUPOBAHUU 3apOIbIIIA).

6. IlpucnocoOJIeHHOCTh — OTHOCHUTENBHAs IEJIeCO00pPa3HOCTh CTpOeHUs W (YHKUIUN

OpraHu3ma,  SBUBILIASCS pe3yabTaTOM  €CTECTBEHHOIO  OTOOpa,  YCTPAaHSIOLIETO
HETPUCIIOCOOJICHHBIX B JaHHBIX YCIOBHUSAX CYIICCTBOBAHUSI.
7. 3aKOHOMEpPHOCTh Treorpauyeckoro TIOJIOKEHHS IEHTPOB  IPOHMCXOXKICHHUS

KyJnbTYpHbIX pacTeHuil. BoeisiBnennsie H.M. BaBuioBbsIM HEHTPBI IPOUCXOKIAEHUS KYJIBTYPHBIX
pacTeHui cocpeoTOUYEeHBI B TeX paiioHax 3eMHOro 1iapa, I/ie B HacTosee Bpems HabaroaaeTcs
HauOOJbIIIEe YUCIO PA3HOBUIHOCTEH, COPTOB, MyTaIlMil STUX PACTCHH, T.€. MX TC€HETUUYECKOE
pasHooOpasue.

8. 3aKOHOMEPHOCTh IKOJOTMYECKON MUPAMHJIBI — COOTHOIIEHHE MEXIY MPOAYLEHTaMH,
KOHCYMEHTaMH M PEAYIICHTaMHU, BRIPAKEHHOE B X Macce M M300paKEHHOE B BUJIE TpadUIecKoit
MOJIEIH, TJI€ KaXKbli MOCJIEYIOMINI MUIEBON ypoBeHb cocTaBisteT 10 % oT npenpiaymiero.

9. 30HaNBHOCTP — 3aKOHOMEPHOE PACIOJIOKEHHWE Ha 3€MHOM IIape MPUPOJHBIX 30H,
OTIMYAIOUINXCS KIMMAaTOM, PAaCTUTEIBHOCTBIO, MOYBAMU W >KMUBOTHBIM MHUPOM. 30HBI OBIBAIOT
HIUPOTHBIE (TeorpaduuecKre) U BEPTHUKAIBHBIC (B TOPaXx).

10. EquHCTBO KMBOTO BELIECTBA - JKMBOE BEIIECTBO (OMOMacca) MpeacTaBisieT co0oit
HEpPa3phIBHOE MOJICKYIISIPHO-OMOXUMHUYECKOE €AMHCTBO, CHCTEMHOE IIeJI0€ C XapaKTEPHBIMH JIJIs
KQKJIOM TeOJIOTMYECKON 3MOXU YepTaMH. Y HUYTOXKEHUE BUIOB KUBOTO HApPYyIIAET MPUPOIAHOE
paBHOBECHE, YTO MPUBOAHUT K PE3KOMY H3MEHEHHUIO MOJICKYISIPHO-OMOXUMHUYECKUX CBOWCTB
KUBOTO BEILECTBA M HEBO3MOXKHOCTU CYLIECTBOBAHHMSI MHOTHMX HBIHE MPOLBETAIOIIMX BUIOB, B
TOM YHCJIE U YETIOBEKA.

2. Teopus 3Bosonuu. /{BHKyIasi CHJIa 1 OCHOBHbIE HANIPABJICHUS IBOJIOLHH.
TBOpuOM MNEepBOM MOJJIMHHONW HAayYHOW TEOPUM 3BOJIIOIUK CTAJl BEJIMKUNM aHTIMUCKUN
yu€nbiit Yapas3 lapBuH.

Mopeanb
«CoTtBopeHue»

Moaesib IPOUCX0KIeHHS
«IBOJTIOL U

MPOUCXOKITCHUS

1. IlepBble XUBbIE KIETKH 3apOJUIUCH
CIIOHTAHHO B TIEPBOOBITHOM OyJIbOHE, U U3 OJHOU
TaKOM KJIETKH Pa3BUIIUCH BCE )KU3HEHHBIE (POPMBI

1. XKuBble cymiectBa ObUIM CO37aHBI BCE
OJTHOBPEMEHHO B (hOpME OCHOBHBIX THIIOB, I1OCIIE
YEero MPOUCXOJUJIO TOCTENEHHOE (aIarTHBHOE)
pacxokJieHHe pa3IUYHbIX pPOJOBBIX (GoOpM B
npejesax Ux MoTeHIHaza U3MEeHYUBOCTH

2. CxonctBo KUBBIX CYIIIECTB
OOBsICHSIETCS. ~ JBOJIIOLMEH,  T.e.  SBIJISETCS
CJIEJICTBMEM MOCTYJIMPOBAHHOTO (hUjIoreHesa

2. CX0/ICTBO KMBBIX CYIIECTB
o0BsiCHsIeTCS €AMHBIM I1aHoM TBop1a.

3. OObsicHUMBIE C TOYKH 3pPEHUS

3. OOBsICHUMBIE C TOUKH 3PEHUS

4




OMOJIOTHH 9BOJIFOIITMOHHBIC (baKTopBI OMOJIOrHH 9BOJIFOIMOHHBIC q)aKTOpBI

paccMaTpHuBarOTCS Kak JIOCTaTOYHbIE, YTOOBI Ha U3MEHSIOT TOJIBKO UMEIOIINECs
BIIOJIHE Y/OBJIETBOPUTEIHLHOM YPOBHE JI0Ka3aTh OCHOBHbIE THIIbI (MUKPO3BOJIIOIIHS),
NPUYUHBl Pa3BUTHUSA OT HpocTeHmmx ¢GopMm K IPaHUIbl OCHOBHBIX TUIIOB HE MOTYT
BBICOKOPA3BUTHIM (MaKpOIBOJIIOIIHS). OBITH HAPYIIEHBI C TOMOIIBIO (PAKTOPOB,
M3BECTHBIX HAM Ha CETOJIHAIIHUN JEHb.

4. I'eonoruueckue MPOIIECCHI 4. T'eonoruyeckue MPOLIECCHI
HUHTEPIPETUPYIOTCS B pamKax OYCHb | HHTEPIPETHUPYIOTCSI B paMKax OYEHb KPATKUX
JUTUTEITbHBIX BPEMEHHBIX MIEPHOJIOB | BPEMEHHBIX NIEPUOJIOB (Teopus KaTacTpod).
(yHubOpMU3M).

5. Tlpouecc OTJIOXEHUS HCKOIMAEMBIX 5. Tlpomecc OTIOXEHUS HCKOMAEMBbIX

OPOMCXOAMT B paMKax  MPEUIOKEHHOTO | MPOUCXOAUT B paMKax  KaracTpoduyeckoit

SBOJIIOLIMOHHOM  TEOopueil  HacloeHHs PsA0B | MOJIEIM IPOUCXOXKAEHUS (Meracykieccus
HCKOIAaEeMBbIX norpe0eHe HapyIICHHBIX YKOCHCTEM).

I'maBubiMm  Tpynom [apBuna siBisiercss kHura « IlpoucxokneHue BUJIOB IyTEM

€CTECTBEHHOT0 0TOOpa WM COXpaHeHNE N30paHHBIX TOPoJI B OoproOe 3a xu3Hb» (1859).

JIBIDKYIIMMH ~ CHJIaMM  3BOJIOIMHM  JlapBUH  Ha3BaJl  HACJEICTBEHHOCTD,
W3MEHYMBOCTh M €CTECTBEHHBIH OTOOp. VI3MEHUMBOCTH BBI3BIBAET pazHOOOpaszme, a
HACJICJICTBEHHOCTb MEPEIAeT TH U3MEHEHHS TIOTOMCTBY.

W3ydyeHne MeTONOB ceNleKiuu TMo3BOmiI0 JlapBuHy CcQOpMyIHpOBaTh MNPUHIUI
HCKYCCTBEHHOTO OTOOpa, C IMOMOIIbI0 KOTOPOTO MOXHO OOBSICHUTH HE TOJIBKO NPUYUHY
COBEPIICHCTBOBaHMS (JOPM, HO U KX MHOT0O0Opas3ue.

B npupone ke m000il BUJ KUBOTHBIX W PACTCHHH CTPEMHUTCS K Pa3MHOKEHHUIO B
reOMETPUYECKON Mporpeccuu. B To e Bpems 4iciio B3pOCIBIX 0COOCH Ka)XI0TO BUJA OCTAETCS
OTHOCHTEJIBHO MOCTOSHHBIM. CIieZI0BaTENIbHO, B MIPHUPOJIE TPOUCXOIUT HENpephIBHAs OoprOa 3a
CYLIECTBOBaHHUE.

HapBun Bblenun 3 Buga OOpbObl 32  CYyHIECTBOBAHHE: MEKBHUIOBYIO,
BHYTPHUBHUIOBYIO U O0OpHOY ¢ HEOJIaronpusATHBIMU YCIIOBUSIMU CPEJIbI.

B npupose npoucxoast npoueccsl U30UpaTeIbHOIO YHUUTOKEHUS OJTHUX 0CO0ei
U IPEeUMYIIECTBEHHOTO Pa3MHOKEHUS OpyTUX -  sBJIEHHE, Ha3BaHHoe JlapBuUHOM
€CTECTBEHHBIM OTOOPOM, WJIM BBDKMBAaHHEM Hambosee MpUcrocoOyeHHbIX. JlapBUH cuMTall, 4To
€CTECTBEHHBIN 0TOOP SIBJISIETCS TJIABHBIM MEXaHU3MOM 3BOJIOIUH.

B ocHOBe 3BOJIIOIMOHHON TEOPUM JIEKHUT IMpEJCTaBIeHHE O Buje. Bugom
Ha3bIBa€TCS COBOKYIHOCTh OCOOEH, CXOAHBIX TIO CTPOCHHIO, UMEIOIUX oOliee
MIPOUCXO0XKJIEHHE, CBOOOJHO CKPELIUBAOLIMXCS MEXAY €000 M YaCTHMYHO WM IIOJHOCTHIO
W30JIMPOBAHHBIX OT APYruX nomyisiiuid. [lomynsnus - 3To aneMeHTapHas €IMHUIA SBOTIOIUH.

OCHOBHBIE HAaIIPABJIEHUS 3BOJIIOLHH. B mpomecce »BomonMu  BBIACNAIOT TPU
[JIABHBIX HAINpaBJICHUs, KAXJI0€ U3 KOTOPBIX BEJET K OHOJIOTMYECKOMY IPOrpeccy, TO €CTh K
MPOLIBETAHUIO TOW WJIM MHOW CHUCTEMATHYECKOW Tpymmbl: aporeHes3 (Mophodu3noIorudecKuit
Iporpecc), auloreHe3 M KarareHes, wid oOmias jgereHepanus. HampaBieHust 3BOJIIOLUU
chopmynupoBansl A.H. CeseprioBbim (1925).



3. Kusoe u HexxuBoe. OCHOBHBbIE CBOMCTBA KUBOW MaTepuu

Mup KHMBBIX CYIIECTB, BKIIIOYAs YEJIOBEKA, MPEACTABICH OMOJIOTMYECKUMHU CHUCTEMAaMHU
pa3IMYHOM  CTPYKTYpHOM  OpraHu3alMd W  pa3HOro ypOBHS  COMOAYMHEHMs, WIU
corylacoBaHHOCTH. JKMBass mpupoja HpeacTaBiisieT co0OMl  CI0XKHO  OpPraHW30BaHHYIO,
HMEpPapXUYEeCKyI0 CUCTEMY. YueHbIe OMOJIOTH Ha OCHOBAHWU OCOOEHHOCTEH MPOSIBICHUS CBOMCTB
’KHBOT'O BBIICSIIOT CJIEIYIOIINE YPOBHH OpraHU3alMK KMUBOW MaTepUu:

1. MonekynsipHbIii.

Jlrobast cucrema, kak ObI CIIO)KHO OHa HEe OblIa YCTpOEHA, MPOSBISETCS HAa YPOBHE
B3aMMOJCHUCTBUS ~ OMOJIOTMYECKMX  MaKpOMOJIEKYJ:  HYKJIEHHOBBIX  KHUCJOT, 0eIKoB,
MOJIUCaxXapuJioB, a TakXe JPYyruX BaXHbIX oOpraHmdyeckux BemecTB. C 3TOro ypoBHs
HAUMHAIOTCS Ba)KHEHIIME NPOIECChl XKU3HEAEATEIbHOCTH OpraHM3Ma: OOMEH BEUIeCTB U
IIpEeBpAIlleHNEe SHEPruy, repeiaya HaclIeICTBEHHON HH(pOpMaILUuH U Jp.

2. Knerounsiii. Knetka — 3To cTpykTypHas U GyHKIMOHAIbHAS €IMHUIIA PA3BUTHS BCETO
xuBoro. Heknerounsix (opM >XKM3HU HET, a CYLIECTBOBAHUWE BUPYCOB JIHILb HOJITBEPKAAET ITO
MIPABUJIO, T.K. OHU MOT'YT MPOSIBJIATh CBOWCTBA JKHUBBIX CUCTEM TOJBKO B KJIETKaX.

3. TkaneBbIil. TKaHb — 3TO TpyIIa KIETOK, CXOJHbIX [0 CTPOEHUIO, MPOUCXOKICHUIO,
MECTOIIOJIO’KEHHUIO U BBITIOJIHAEMON (QYHKITUH.

4. Oprannbii. Opral — 3T0 CTPYKTYpHO-(DYHKIIMOHAJIbHOE OOBEIUHEHHE HECKOJIBKUX
TUNOB TKaHel. Hampumep, koxka yenoBeka Kak OpraH BKJIIOYAET AMUTEIUNA U COCAUHUTENIbHYIO
TKaHb, KOTOPbIE BMECTE BBIMOJIHAIOT LENbIi psia pyHkuuid. Cpeau HuX Hanbosiee 3HAUUTENbHAS
— 3al[UTHasl.

5. Opranu3menHblii. Opranusm IpeaCTaBIsIeT COOON ENOCTHYIO OJHOKJICTOYHYIO WIIH
MHOTOKJICTOUHYIO JKHBYIO CHCTEMY, CIIOCOOHYIO K CaMOCTOATEIbHOMY  CYIIECTBOBAHHIO.
MHOTroKJI€TOUHBII OpraHu3M oOpa3oBaH COBOKYMHOCTBIO TKaHE M OpraHoB,
CTHEIMATM3UPOBAHHBIX JJISl BBITIOJIHEHUS PA3TUYHBIX ()YHKITUA.

6. [lonynsaunonHo-Bun0BoM. CucremMa HaJOpraHU3MEHHOro mnopsaka. COBOKYIHOCTb
OpPraHu3MOB OJTHOTO U TOXE BHJIA, 00bETUHEHHAsI OOIIIMM MECTOM OOWTaHHSL.

7. buoreoneHoTHYECKN. BUOTE€OIEHO3 — 3TO COBOKYITHOCTh Pa3HBIX BUJIOB U Pa3IMYHON
CTETIEHU CJIOKHOCTH OpPTaHM3AIMU CO BCeMU (PAaKTOpaMU KOHKPETHOH Cpelbl MX OOUTaHUS —
KOMIIOHEHTaMH aTMocdepsl, Tuapocdepsl, nurtocepsl. OH BKIIOYAET: HEOPTaHUYECKUE U
OpraHWYecKHe BEIIECTBA, aBTOTPOQHBIE M TeTepoTpodHbIe OpraHu3Mbl. OCHOBHBIC ()YHKIHH
OHMOTEOIIeHO3a — aKKYMYJISLINS U TIepepacIpe/ieIeHue YHEPTUH.

8. buocdepnrbrit. Campblii BBICOKHMI YPOBEHb OpPTaHU3AIMK JKW3HHU Ha HaIleH IaHeTe, Ha
HEM TMPOMCXOAAT KpPYroBOPOT BELIECTB U NpPEBpallleHHe HHEPruM, CBs3aHHbIE C
KHU3HEIEATEIbHOCThIO BCEX JKUBBIX OPraHM3MOB, OOMTAOLIUX Ha 3eMile.

CBoiicTBa KMBBIX OPTaHU3MOB.

I. EnMHCTBO XMMHYECKOro cocraBa. B cocTaB KMBBIX OpPraHM3MOB BXOIAT TE XK€
XUMHMYECKUE 3JIEMEHTBI, YTO U B OOBEKThl HEKUBOM HPUPOJBI, OJHAKO MX COOTHOILIEHHE B
KMBOM U HEKUBOM HEOJIMHAKOBO.

2. O6men BemiecTB. COBOKYIHOCTh BCEX XMMHYECKHX IPOLECCOB, OCYIIECTBISIEMbIX
MPOTOIIa3MOM U 00eclevyrBaroIUX €€ POCT, MOAJAEpKaHHEe M BOCCTAHOBJICHHE HAa3bIBAETCS
0OMEHOM BEIIECTB, WJIM META00IU3MOM.

3. CamoBocnpousBeieHue (penpoaykims). [lpu pa3sMHOKEHNUN KUBBIX OPraHU3MOB
MIOTOMCTBO OOBIYHO IOXOK€ Ha POAMUTENEH, TaKUM 00pa3oM, pa3MHOXKEHUE - 3TO CBOMCTBO
OpPraHU3MOB BOCIIPOU3BOJIUTH Ce0€ MOJOOHBIX.



4. HacnencTBeHHOCTB - 3aKJII0OUaeTCsl B CIIOCOOHOCTH OPTraHU3MOB IEpeIaBaTh CBOU
NpU3HAKH, OCOOCHHOCTH pa3BUTHA W3 TMOKOJEHUsT B mokoieHne. OHa oOycioBiieHa
CTaOMIILHOCTBIO, T.€. MOCTOSHCTBOM cTpoeHus mojekyn JJTHK.

5. N3MeHUYnBOCTD - 9TO CBOMCTBO Kak ObI MPOTHBOTMOJIOKHO HACIEACTBEHHOCTH, HO
BMECTE C TEM CBA3aHO C HEH, T.K. IPU 3TOM H3MEHSIOTCS HACJEJICTBEHHbIE 3aJaTKU - I'CHBI,
OTIpeIEIISIIOIINE PA3BUTHE TEX WM MHBIX MPU3HAKOB.

6. Poct u pa3Butue .CriocoOHOCTh K pa3BUTHUIO - BceoOIiee cBOMCTBO MaTepuu. [lox
pa3BUTHEM IIOHUMAIOT KauyeCTBEHHOE, HEeoOpaTuMoe, HalpaBJI€HHOE H3MEHEHHE OOBEKTOB
KUBOU U HEXKUBOU MPHUPOJIBL, B PE3yIbTaT€ KOTOPOIO U3MEHSETCS €r0 COCTAaB WM CTPYKTYpa.

7. Paznpaxumocts. JIr000i opraHu3M HEpa3pbIBHO CBS3aH C OKPYIKAIOIIEH CPeoi:
U3BJIEKAET M3 HEE MUTaTeJIbHbIE BEIECTBA, IOABEPraeTcss BO3ACUCTBHIO HEOIArONpUsSTHBIX
(akTOpOB cpeibl, BCTYIAaeT BO B3aUMOJICHCTBHE C APYTUMHU OpraHU3MaMu U T. JI.

8. HuckpetHocTh. XXu3Hbp Ha 3emiie MPOSBISETCS B BUAE TUCKPETHBIX (opM. ITO
03HAYAET, YTO OTJCJIbHBIA OPraHU3M HJIM WHas OMoIoruveckas cucrema (Bug, OMOIEHO3 U T.J.)
COCTOUT W3 OTAEIbHBIX M30JMPOBAHHBIX, T.€. O00OCOOJEHHBIX WJIH OIPAaHUYEHHBIX B
MIPOCTPAHCTBE, HO, TEM HE MEHEE TECHO CBSI3aHHBIX M B3aUMOJECHCTBYIOUIMX MEXIy c000i
qJacTeil, 00pa3yomux CTPyKTYpHO-GYHKIIMOHATBHOE €MHCTBO.

9. Camoperymsiiiust  (aBTOperysinusi). IJTO CHOCOOHOCTh IKUBBIX OPraHU3MOB,
OOUTAIOIIUX B HEMPEPHIBHO MEHSIOMIMXCS YCIOBHAX OKPYKAIOIIEH Cpelbl, IMOAICPKUBATH
MOCTOSTHCTBO CBOETO XMMHYECKOTO COCTaBa W HMHTEHCHUBHOCTh TEYECHUS (PHU3UOJIOTHUCCKHUX
IIPOLIECCOB — FOMEOCTA3.

10. PurMuyHOCTE. PUTM — 3TO NMOBTOpPEHHE OJHOIO U TOTO KE COCTOSHUS Yepe3
paBHBIE MPOMEXYTKH BpeMEHU. B OMOJOTHH MOA PUTMHYHOCTHIO MOHHMAIOT MEPHOAMYECKUE
M3MEHEHUS] MHTCHCUBHOCTH (PU3MOJIOTUUECKUX (DYHKIUI C pa3IMYHBIMU MIEPUOAAMU KOJIeOaHU
(cyTouHBIE PUTMBI CHa ¥ OOJPCTBOBAHUS Y YECIIOBEKA, CE30HHBIC PUTMbI AKTUBHOCTHU U CIISTYKH Y
HEKOTOPBIX MJIEKOIMUTAIOLIUX ).

1. DHepro3aBUCUMOCTh. JKWBBIE Telna MPEICTABIAIT COOOW OTKpPBITHIC s
MOCTYIIJICHUS] SHEPTUU CUCTEMBI.

4. IlposiBjieHue (yHIaMEHTAJIbHBIX CBOWCTB JKHUBBIX CHCTEM Ha Pa3JIMYHBIX
YPOBHSIX OpraHu3aluu

[lonnepxaHue MOCTOSHCTBA BHYTPEHHEH Cpebl OpPraHM3Ma, MPUHLUIBI PEryJsLuu
KU3HEHHbIX (yHKImid. ['omeocra3 — (0T rped. homoios —ToT ke U statos — cOCTOsiHUE) —
CHOCOOHOCTh OMOJIOTHYECKUX CUCTEM MTPOTUBOCTOSATh U3MEHEHUSAM U COXPAHITh OTHOCUTEIIBHOE
JIMHAMHYECKOE IIOCTOSIHCTBO CBOEW CTpYKTypbl U cBoiicTB. Iloanepxkanue romeocrasa
HEMPEMEHHOE YCJIOBHE CYIIECTBOBAHHUS KaK OT/EIbHBIX KJIETOK M OPTaHM3MOB, TaK U IIEJBIX
OMOJIOTMYECKUX COOOIIECTB U IKOCUCTEM.

B romeocTase ®HUBBIX CUCTEM BBIJCIISIOT:

. - BBIHOCIIUBOCTb — CIIOCOOHOCTbH MEPEHOCUTh U3MEHEHHUs Cpejibl 0e3 HapyIIeHHs
OCHOBHBIX CBOMCTB CUCTEMBI;
. - YOpPYrocTb — CHOCOOHOCTH OBICTPO CAMOCTOATENIBHO BO3BpAIIATHCS B

HOpMaJIbHOE COCTOSIHUE€ W3 HEYCTOWYMBOIO, KOTOPOE BO3HMKIO B peE3yJbTaTe BHEIIHE
HEeOJIAaronpusTHOTO BO3JEHCTBHS HAa CUCTEMY.



. OOumii MpUHIIKUIT TOMEOCTa3a — MPHUHIUI 00paTHOW (KHOEPHETUYECKOW) CBS3H.
I'omeocra3 obecrieunBaeTcsi cOaaHCUPOBAHHBIM, Y€TKO COTJIACOBAHHBIM (DYHKIIHOHUPOBAHUEM
BCEX 3JIEMEHTOB Ouosorndeckoi cucremsl. Hapyienus B pyHKIMOHUPOBAHUU JKUBOM CUCTEMBI
— MOSIBJICHUE B KaHaje 0OpaTHOM CBSI3U «IIOMEX» UJIH «IIYMOB)

1.2.  Jlekmus Ne2 (2 gyaca)

Tema: «KneTku u opraHu3Mbl»

1.2.1. Bomnpocsl Jieknum:

1. Knetka — ocHOBHas (popma opraHu3aiiuy KMBOW MaTepUu.

2. MHoroo6pa3ue 0nosiornueckux BUI0B. [[puHIIMIIBI KIIacCUpUKAIIIH.

3. HagmapcTBo mpokapuoThl: OakTepuu, apXeOaKkTepHH, IMaHOOAKTEPHH.

4. Bupycsl kak ocobast hopma opraHu3aiiii MaTepuu.

1.2.2. KpaTkoe cogep:xkaHue BOIPOCOB

1. Knerka — ocHOBHasi popMa OpraHu3anuy ;KUBOIl MaTepuu.

Knetka — ocHOBHas ¢opma opraHM3alliy >KMBOM MaTepuu, 3J€MEHTapHas eIWHUIA
opranu3ma. OHa mpezacTaBiasieT co0OM CaMOBOCHPOM3BOJAIIYIOCS  CHUCTEMY, KOTOpas
000C00JIEHHA OT CPEJbl U COXPAHSIET OMPECIICHHYI0 KOHIICHTPAIIMI0 XUMHUUECKUX BEIECTB, HO
OJTHOBPEMEHHO OCYILIECTBIISIET MOCTOSTHHBIA OOMEH C OKPYKAIOIIEH Cpeon.

Knerka cocTouT u3 3JKHMBOrO COAEPXKHUMOrO — TMPOTOIUIACTA W HEKHUBOW YACTU
(BryTrOUEHHUST U 0007104Ka). JKHBOE CONEPKUMOE — MPOTOIUIACT COCTOUT M3 JABYX CTPYKTYPHBIX
CUCTEM — LMTOIUIa3Mbl U fpa. B mpoTtoruiacte OCyIIECTBIAIOTCS BCE OCHOBHBIE MPOLIECCHI
oOMeHa BEIIECTB.

Hecmotpst Ha orpomMHOe pazHOOOpa3ue, KISTKH PACTCHUN XapaKTePU3YIOTCS OOIIHOCTHIO
CTPOCHUS — ITO KJIETKH dyKapUOTHYECKHE, UMerole odpopmieHHoe saapo. OT KIETOK IpyTrux
9YKapUOT — YKUBOTHBIX M IPUOOB MX OTIMYAIOT CIEAYIOIIUE OCOOCHHOCTH: HAJMYME TUTACTHUL,
LEJUII0JIO30NEKTUHOBAsE JKECTKash KJIETOYHas CTEHKa KHAPY)KH OT LUTOILIa3MAaTHYECKOU
MeMOpaHBbl, OKpYyKarolleil o0yl KIETKY; XOpOIIO pa3BHUTasi CUCTEMa BaKyoJIeH; OTCYTCTBUE
LEHTPHUOJIEH IPU JEICHHH.

[uTtomnazma — oOs3aTeNbHAS YaCTh JKMBOW KJIETKH, TJE€ MPOHCXOAAT BCE MPOIECCHI
KJIETOYHOTO 0OMEHa, KpOME CHHTe3a HYKJIECHHOBBIX KHUCJIOT, cOBepIIaronierocs B siape. OCHOBY
LUTOIIa3Mbl COCTABJISIET €€ MAaTPUKC, WK THaOIIa3Ma.

[Tnasmanemma — HapyXHas HUTOIUIa3MaTHYeCKass MeMOpaHa, OTAeNseT UTOIIa3My OT
KJIETOYHOUM cTeHKH. Vrpaer BaXHYIO pojib B 0OMEHE BEIIECTB MEX1y IUTOIIa3MON U BHEITHEH
Cpeoii, B MOCTPOEHUHU KIETOUYHON CTEHKH.

ToHomacT — BHYTPEHHs BakyoJisipHas MeMmOpaHa, urpaeT OapbepHYIO pOJib,
orpeiessisi BO MHOIOM (PU3HOJIOTMYECKUE CBOMCTBA KIIETKH.
DOHJOIIa3MaTUYeCKasi CeTh, SHAOIUIA3MATUYECKUH PETUKYIYyM - OTO HENpPEepbIBHO

M3MEHSIOLIAsCS CUCTeMa YJIbTPAaMUKPOCKOIMYECKHUX Iy3bIPbKOB, LUCTEpH, KaHaibleB. DIIC
NOJICPKUBAET  CTPYKTYPY  LMTOIUIa3Mbl U CIYKHUT OCHOBHBIM  BHYTPUKIETOYHBIM
TPAHCIIOPTHBIM ITyTEM, 10 KOTOPOMY I1€PEIBUTAIOTCSI BEILIECTBA.

Anmapat Tonpmku  (komrieke [onmpmku). COCTOMT W3 OTACHBHBIX JUKTHOCOM H
My3bIpbKOB ['0bKU. JIUKTHOCOMBI — OpTaHeuIbl, MpeA-CTaBistomue coooi mauku (2...7 u
0oJ1ee) MIOCKUX OKPYTJIBIX [IUCTEPH, OTPAaHUYEHHBIX MEMOPaHOH U 3alI0JTHEHHBIX MAaTPUKCOM.



JIuzocoMbl — OKpyTjble OJHOMEMOpaHHBIE OpraHe/Ulbl, B MAaTPUKCE KOTOPBIX
COJEPXKUTCA OOJBIIOE YHCIO TUIPOIUTHYECCKHX (QepMeHTOB. JIM30COMBI OCYIIECTBISIOT
BHYTPHUKJIETOYHOE IepeBapUBAHUE, AaBTOJIH3

Cdepocombl — okpyrabie Tenblia auamerpoMm 0,5-1 MKM., OCYIIECTBISIOT OMOCHHTE3
KHUPOB.

Mutoxonapuu. MUTOXOHAPUU HMMEIOT JBYMEMOpaHHOE CTpPOEHUE, BHYTpU —
O6eccTpyKTypHBII MaTpukc. OCHOBHAS (PYHKITHS MUTOXOHIPUN — 00pa3oBaHUE YHEPTUH.

[Tnactuasl. 910 OpraHesuibl, XapaKTepHble UCKIIOUYUTEIBHO JIUIsl PAC-TUTEIbHBIX KIIETOK.
B HUX npoucxoauT NepBUYHBIN U BTOPUUHBIA CUHTE3 YTIIEBOJIOB.

Anpo. DyHKuMM: - XpaHEHHE M BOCIPOM3BEIEHHWE TEeHETHUeCKOoW uHpopmanmu; -
peryisuusi TpoleccoB OOMEHa BEIIeCTB, IPOTEKAIIUX B  KIETKE; - ympasJisier
KHU3HEEATEIbHOCTBIO KJIETKH, PETYJUPYET KJIETOYHBIE MPOIECCHI: POCT, Pa3BUTHE, CUHTE3
O€JIKOB, U T.I1.; - PErYJIUPYET ACATEIbHOCTh OPraHeJI KIETKH.

Anpo npencrasisieT co00i KOJIIOUIHYIO CUCTEMY, HO 00Jiee BSI3KYIO.

Anpeimko.  OTO TUIOTHOE IIAPOBUAHOE TeJblle BHYTpH siapa. MX Moxker ObITh
HECKOJIbKO. Bo Bpems muTo3a siapeiiiky ncde3aror. OcHoBHas Gyukims: cuate3 pPHK u coopka
cyOBeMHUI] pruOOCOM. SIIPHIIITKO UTPAET BAXKHYIO POJIb B OMOCHHTE3€ OCJIKOB KIIETKH.

Brurouenusi.  DTO BemIecTBa, BPEMEHHO BBIBEJCHHbIE M3 OOMEHA, WM KOHEYHBIE
NPOAYKTHl OoOMeHa. BONBIIMHCTBO BKJIFOYEHHMH pacrojaraioTcss B LUTOIUIA3ME U BaKyOJSIX.
CyIecTBYIOT KUAKHE U TBEP/IbIC BKIFOUCHHUS.

XUMHUYECKUI COCTaB KJIETOK

Heoprannueckue BemectBa kietku. Boga. KonugectBo ee coctaBiser ot 60 n0 95%
o01Iel Macchl KIETKH.

Munepanbable conu. llpeacraBneHsl MuHEpanbHBIMU colisiMu (cocTaBisaioT 1-1,5%
oOmield mMacchl KIETKH). MHHEpalbHBIE COJM HPHUCYTCTBYIOT B KIETKE B BHUJIEC HOHOB WM
TBEPABIX HEPACTBOPHUMBIX COJEM.

OpraHuyecKye BeIecTBa KICTKH.

benxu. benku, nnm npoTenHbl — BBICOKOMOJIEKYIISIPHBIC OPTaHUYeCKHUE BEIECTBA,
XapaKTEePU3YIOLIUECS] CTPOTO OMPECICHHBIM AJIEMEHTAPHBIM COCTaBOM M PACHaIAIOIIUECs TPU
THIPOJIH3E 10 AMUHOKHCIIOT.

VYrneBonpl. YTIIEBOMBI, WM Caxapu/ibl, - OPTaHUYECKUE BEIECTBA, B COCTaB KOTOPBIX
BXOJIUT YTJIEPOJ, KHUCIOPOJI WU BOJOPOI. YTIIEBOJABI COCTaBISIOT OKoJI0 1% Maccel cyxoro
BEIlECTBA B JKMBOTHBIX KIETKaX, a B KIETKaX IleYeHd U MbII — 10 5%. Haunbomnee Ooratsl
yIJeBOJIaMU pacTUTENIbHbIE KIeTKH (10 90% cyxoii macchl).

Jlunuapr. COopHas rpymmna OpraHUYeCKUX COCIWHEHWN, HE HWMEIIIUX eIUHOU
XUMHMYECKOM XapaKTepUCTUKH, MOJI HUMH IOHUMAIOT JKUPBI U JKHPOIOJ00HbIe BemecTBa. Mx
0o0bEeIMHSAET TO, YTO BCE OHHM SIBISIOTCS MPOU3BOJHBIMU BBICHIMX JKHPHBIX KHUCJOT,
HEpacTBOPUMBI B BOJIE, HO XOpOIIO PAaCTBOPUMBI B OPraHMYECKUX pPACTBOPUTENAX (3dupe,
xyopodopme, Oensune). Ix conepkanue o0bI4HO cocTaBisieT 5 — 15% cyxoit macchbl KJIETKH, HO
B )KMPOBOW TKAHU MOXXET MHOrAa focturats 90%.

Bocnpoussenenue kinetok. MUTo3.

Hogsie (mouepHue) KJIETKH  OOpa3yloTcsi B pe3yibTare JeJIeHUs CTapbIX
(MaTepuHCKHX) KJIETOK. Pa3znuuaroT Tpu cocoba AeneHus KIETOK: MUTO3 (HETpsIMOe JEICHHE),
Meno03 (peyKIIMOHHOE JIEJICHUE) U aMUTO3 (IIPSIMOE JICTICHHE).




B pesynabrare mmTOo3a 00pa3yroTCs JBE OJMHAKOBBIX KJIETKH C TAaKUM K€, KaK Yy
MaTEPUHCKOMN KIETKM HaOOpPOM XpOMO—coM. MHTO3 XapakTepeH sl pacTyIIUX TKaHEW KOpHS,
cTe01sl, IMCTA, OKOJIOIUIOAHUKA, CEMEHH U JIp. OPraHOB pacTeHU U KUBOTHBIX. [Ipu muTO3€E OT
OJTHOTO JENeHHs 10 JPYroro B KIETKE IMPOUCXOJAT CJOXKHBIE IPOLECCHl, KOTOpbIE
o0ecrnieynBalOT BOCIpou3BeaeHUuEe KiIeToK. COBOKYIMHOCTh 3THX  IPOLIECCOB HA3BIBACTCS
MHUTOTHYECKUM (KJIETOUHBIM) IIUKJIOM.

OOpa3oBaBiiasicsi MOJIO/Iasi KJIETKa BCTymaeT B mHTep(daszy, KoTopas JIATCA 0 Havaia
CJIEIYIOIETO JICJICHHUS.

MuTo3 aensat Ha yeTbipe (a3wl: mpodasy, metadasy, anada3zy u Tenodasy.

Meiios. OcoOblii TUM JeneHus KIETOK, B pe3yiabTaTe KOTOPOro 00pa3yroTcs
MIOJIOBBIE KJIETKH, HA3bIBalOT MeHo30M. B orianume oT MMTO3a, IPU KOTOPOM COXPAHSETCS
KOJIMYECTBO XPOMOCOM, MOJTy4aeMbIX TOUEPHUMHU KIIETKaMH, IIPU MeH03€ KOJIMYECTBO XPOMOCOM
B JIOUEPHUX KIIETKaX YMEHbIIAETCS BJIBOE.

IIponiecc meio3a cOCTOMT M3 JABYX MOCIEAOBATENbHBIX KIETOYHBIX JEICHUI:
Mero3a 1 (mepBoe aeneHue) u meiio3a 2 (Bropoe aenenue). Oba meneHus Melo3a BKIIOYAIOT B
cebst Te xe ¢asbl, UTO U MUTO3: podazy, MeTadaszy, anadaszy, Tenodasy.

Amuto3. Ilpsimoe peneHue KIETKH, NPU KOTOPOM €€ SJIpO JAETUTCS MEepeTsKKOM
TMOTI0JIaM, TIPH 3TOM XPOMOCOMBI HE (POPMHUPYIOTCS. AMHUTO3 HAOMI0aeTCA Y OOJIBHBIX KIETOK, a
TaKKe B TeX CIyd4asx, Korga TpeOyercss ObICTpO 00pa3oBaTh OOJBIIYIO KJIETOYHYIO MAaccy,
Harnpumep, npu GOPMUPOBAHUU MSIKOTH TUIOOB.

2. MHoroo0pa3ue 0uosiornyecknx BuaAoB. [IpuHumnel kiaccupukannu.

JKuass mpupoma mnpexacraBisier co0Oil CIOXKHO OPraHM30BAaHHYIO HMEPApXHUECKYIO
cucreMy. M3ydeHneM MHOrooOpas3usi OpraHM3MOB, BBISIBJICHHEM HX CXOJCTBAa M pa3inyuil,
KinaccuuKayeid Mo TpyNnUpoBKaM (TaKCOHAM) pa3HOrO paHra 3aHUMaeTcs Hayka
CHCTEMATHKA. [IpyHIUTIBI CHCTEMATHKY, BBEICHUE OMHAPHOW HOMEHKIIATYPBI pa3paboTaHbl
mBeackuM yueHnbiM K.JIunneewm (1753r).

Ha ocHoBe wu3yueHuss cXOACTBa OpPraHU3MOB OH TOJPA3JENU JKUBOTHBIX HA
MJICKOIIUTAIOMINX, TITUI, TPECMBIKAIOUINXCSI, pbI0, HACEKOMBIX, YepBEH, a TaKXKe BBEI B 000POT
TakhMe€ TAaKCOHOMHYECKUE €IMHHULbI, KaK BHJ, PO, OTPsAH, KJIacC, pa3MECTHMB HX B BHJE
MEpPapXUYECKOM CUCTEMBI U OIPEAEIUB UX CONOJ-YMHEHHOCTh, 3aKIIOYAIOIIYIOCS B TOM, YTO
KaKaasi Kareropusi 0ojiee BBICOKOTO YPOBHS BKIIIOYAET B ceOsl OJHY HJIM HECKOJBKO KaTeTropuit
HU3LIETO MOPsJIKa.

MeTonbl CHUCTEMAaTHKHU: CpPAaBHUTEIBHO — MOP(OJIOrudYecKkuid, mnaaeo00TaHHUYECKHA,
OHTOT€HETHUYECKHH, (PU3NO0JIOTO-OMOXUMUYECKUH, ITUTOIOTUIECCKUH.

[IpoGyieMbl CHUCTEMAaTUKHM OXBAaTHIBAIOT BOIPOCHI KIacCU(UKALUU , HOMEHKIATYPbl U
(UIIOTEHETHKH.

Knaccugukamusa. Pacnpesnenenne opraHu3mMoB B COOTBETCTBHUU C HX CXOJICTBOM HU
pa3IMyueM 110 OIPEIeIeHHOM CUCTeMe COMOYUHEHHBIX (MePapXUUYECKUX) KaTerOpU.

HomenkJatypa — mepeueHb Ha3BaHWN OPraHU3MOB M KATETOPHM, yMOTpeOIseMbIX B
cucreMatuke. TakcOHOMHMYeCKHe KATErOPHMH - OINpPEJAEICHHbIE paHrd WId  YPOBHHU
KJIacCU(UKAIMK, T.€. CTYNEHU oIpeiesieHHON uepapXxuu. TakCOHBI - COBOKYMHOCTh pealbHO
CYUIECTBYIOUIMX WJM  CYIIECTBOBABIIMX OPraHW3MOB, OTHECEHHBIX K OIpE/eIeHHbIM
TakcoHomudyeckuM  kateropusiM.  ([Ipumepsr  TakconoB u  karteropwmii). I[locTtpoeHue
(UIIOTEHEeTUYECKOM CUCTEMBI.
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dunoreHeHTrKa. V3ydaeT UCTOpHUECKOE PA3BUTHE >KUBBIX OPraHU3MOB ((UIIOTEHE3) H
€ro 3aKOHOMEPHOCTU KaK B 1I€JI0M, TaK U B HBOJIIOIIMIO0 TAKCOHOB PAa3HOrO paHra - OT BHUJIOB U
pomoB 1o wnapctB. OcHoBa (DUIOTEHETUKH - 9BOJIIOLIMOHHASL  TEOpUs, JIapBUHHU3M.
dunoreHeHTHKa M3y4aeT, B YACTHOCTH, TaKUE MPOOJIEMbI, KaK 3BOJIIOIMS M IMPOUCXOXKIECHUE
OpPraHU3MOB, MEPCIEKTUBbI 3BOTIOIMHY U BO3MOXKHOCTH BJIMSIHUSL Ha 3BOJIOLMOHHBIN IpOLECC,
MEXaHU3MbI MUKPO3BOJIIOIIUU U BOSHUKHOBEHUE B PE3yJbTaTe BUJOB.

Bun ocHoBHas CTpyKTypHas €IMHMIA B CHCTEME KHBBIX OpPIaHHMOB U OCOOBII
KaueCTBEHHBIN HTam »SBOJIONUHU. BceleacTBUM 3TOTO BUJ TPEICTaBISIET COOOM OCHOBHYIO
TaKCOHOBUYECKYIO KATETOPHUIO B CUCTEMAaTHKE.

CoBpeMeHHasl KJacCH(PUKALUSI OPraHU3MOB.

Hexkgerounbie popmbl. [{apctBo Bupycsl
Knerounsbie ¢popmbl.

1. Hagmapcto IIpokapuoThl (70s/1€pHbIE OpTraHU3MBbI)

1) mapctBo [dpoOsiuku (oTaenst Apxedbakrepun, Hactosimue 6akrepun, [lnano6akrepun)

2. HanmapctBo DykapuoTsl (si1€pHBIE OPTaHU3MBbI)

1) mapctBo Pacrenus (mommapcrBa barpsiuku, Hacrosimue Bogopocu, Beiciiue
pacTeHus)

2) napctBo Hacrosimue rpuOsl (oTaenbl: XUTPUAMOMUKOTA, 3UTOMHUKOTA, ACKOMHKOTA,
basummomukora). Croma ke oTHocIT AHaMopdHbIE TpUOBI, TOJOBas CTAaausl KOTOPBIX
HEW3BECTHA U JINIIaHUKH.

3) mapctBo JXuBotHele (moamapctBa IIpocreiimve win  OAHOKJIETOYHBIE U
MHOTrOKJIETOYHBIE).

4. HapctBo IlIpocreiimme ( otmenst Mukcomukora, Ilmasmogmodopomukora
AKpaznoMHuKoTa U JIMKTHOCTETMOMUKOTA) .

5) HapctBo Xpomucra — BKIHOYEHBI oTnaenbl: OomukoTa, ['mdoxurpummomukora u
JlaOupHUHTYIIOMHUKOTA.

3. HaanapcTBo NpoKapuoThl: 0aKTepun, apxedaKTepuu, HMAHOOAKTEPUH.
[IpenbsinepHble, TPOKAPHUOTHI, - OPraHU3MbBI, KIETKH KOTOPBIX HE HUMEIOT
OTPaHUYCHHOTO MEMOPAHHOTO sI/Ipa.
Amnanor sanapa — reHo(op, WK HYyKJICOHI.
MuTo3 ¥ Mei03 OTCYTCTBYIOT. Pa3MHOMXKAIOTCSI OHM JIEJICHHEM KJIETOK HAJBOE B
pe3ynbpTaTe 00pa3oBaHMs IONEPEUHOM EPErOPOIKH.

KneTku MHOTMX MPOKapUOT UMEIOT JKI'YTUKHU, C TIOMOIIbI0 KOTOPBIX OHU IE€PEIBUTAIOTCS
(CKOMB3AT).

[IpokapuoTel OTAMYAIOTCS OT 3yKapuoT M ¢uznosorndeckd. OKUCIUTETbHBIE
MPOIIECCHl  OTPaHWUYEHBl Yy MHOTUX OpoxeHueM. Hekoropbie o006m1agar0T CIMOCOOHOCTHIO
(buKcupoBaTh aTMOC(EPHBIN a30T.

HapcrBo Apodsinkn. B cocraBe mpokapuoT oaHo 1mapctBo — podsuku (Mychota), onun
Ha3BaHbl TaK IO CHOCOOY pPa3MHOXKEHHsI MPOCTHIM JEJICHHEM. XapaKTepUCTHKa APOOSHOK
COBIIaJaeT ¢ TakoBoM mpokapuoT. LlapcTtBo poOsHKM BKIIOYaeT Tpu oTxAena: ApxedakTepuw,
Hacrosmme 6akrepuu (3yoakrepun) u [{luanobakrepun.

Otnen Apxebakrepun — Archeobacteria. K apxebaktepusiMm OTHOCAT TMPOKapHOT,
OTJIMYAIOUINXCSA OT HACTOSIIMX OakTepuil CIEIYIOIMMHU NPU3HAKAMHU:- COCTABOM KJIETOYHOM
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CTEHKH;- CTPYKTYpOW M COCTaBOM JIMIUJHOW MEMOpPaHbI;- COCTABOM M IOCIEA0BATEIBHOCTHIO
HYKJICOTHJIOB B TPAHCTIOPTHBIX pubocomanbubix PHK;- dusnonorueit u bnoxumuei.

Knerku apxebakrepuii uMeroT (HopMy KOKKOB, MAJOYEK M CHUpAJICH, a TakkKe
NUpaMu]], LIECTUIY4eBOW 3Be3/bl, KBajapara U T.J. OHuM He 00pa3yroT 3HAOCHOP, MHOTHE
MIOJIBUXKHBI.

K apxebaxrepusm otHocst 6osee 40 BumoB (25 pooB) ¢ pa3HBIM THUIIOM OOMEHa
BemecTB (xemorerepoTpodsl U xeMoaBTOTpodsI), (usmosnorueit (a’poObl, aHa’poObI) U
skonoruel.  Haumbonee BakHbI MeTaHOOpasyromme OakTepuu. bosblias dYacTh 3amacoB
MPUPOIHOTO ra3za Ha 3emiie OMOTEHHOTO MPOUCXOKICHHUS.

OOpazoBaHue  MECTOPOXKIEHHM  ceppl  CBSI3aHO  C  JIEATEJIbHOCTBHIO
CEpOBOCCTAHABIMBAIOIIMX M  CEPOOKHCISIONIMX  apxeOakTepuif, paclpoCTPAHEHHBIX B
rHApoTepMaIbHbIX Bogax (75...105 °C).

Otaen Hacrosimue 6aktepun — Bacteria. OueHp npeBHUE OpraHU3MBbI, MTOSBUBIINECS
CBbIIIE 3 MIIP/I. JIET Ha3aJl. bakTepuu BCTpeyaroTCsi IOBCEMECTHO.

Crpoenue. Ilo popme u 0cOOEHHOCTAM OOBEAMHEHHS KIETOK Pa3inyarloT HECKOJIBKO
MOP(OJOTUYECKUX TPYIIN OaKTePUHd:

- IIapoBHJHBIE OaKTepUM — KOKKHM, MOHOKOKKH, JHUIUIOKOKKH, TETPaKOKKH,
CTPENTOKOKKH, CTAUIOKOKKH, CAPLIUHBIL.

- MAJIOYKOBU/IHBIC OaKTEPUN — UCTHHHBIE OAKTEePHH, OALIMILIIBI.

- U3BUTHIC OAKTEPHH — BUOPOHBI, CIUPUILIBI, CITUPOXETHI.

Pa3mepsb1 xonebmrores (0,2...10 mxkm Hanboee 4acTo).

CrtpoeHue KJIETOK TUITUYHOE JIJIsl IPOKAPHUOT.

[MuTanne n KaTabOIM3M - BHEKJIETOUHOE MPEBpAIICHHUE.

BonpmmHCTBO OaKkTepuil SBISIIOTCS TE€TEPOTPOGHBIMUA OPTaHU3MaMU - CAPOTPOPBI U

napa3uThl.
3HayeHue OakTepuili B NpUpPoOAe M [esATeJbLHOCTH 4ejoBeka. [Ipakrhuecku Bce
OPUPOJIHBIE  COCAMHEHHs  pas3jlaralorcs  OakTepusiMu.  ODTO  aMMOHHU(HUIMPYOIIHUE,

HUTpUUIUpPYIONIHEe OakTepuu U OakTepuu, (QUKCHpYIOIIME CBOOOJHBIA a30T BO3IyXa.

CBoOoanbIii a30T Bo3nyxa (Qurcupyercs aHadpoOHBIM KiocTpuauymMoM (Clostridium
pasteurianum) u a’poOHBIM a3oTobakTepom (Azotobacter chroococcum), >KMBYIIMMH B TIOYBE.
Kpome Hux a3zor Bo3myxa ¢Qurcupyercs «inyOoeHbkoBbIME —Oaktepusimu  (Rhizobium),
BCTYMAIOMUMHI B CHMOHO3 ¢ 0000BBIMH PAaCTCHUSIMHU.

CrniocoOHOCTH OaKkTepuil pacIIeIIATh OPraHUYECKHE BEIIECTBA UCIIOIB3YIOT PU OYHCTKE
CTOYHBIX BOJI.

bes ywactus Oakrepwii, BBI3BIBAIOIIUX pPA3JIUYHBIE THITBI OpPOKEHHS, HEBO3MOXKHO
MPOU3BOJCTBO MHOTHX MHIIEBBIX U TEXHUYECKUX MPOTYKTOB!

- MOJIOYHOKHCJIO€ OpOKEHHE;- IIEKTHHOBOE OpOKEHUE;

- OTpHIIATENbHAS POJIb OAKTEPHIA.

Otaen Hnano6akrepuu Cyanobacteria. Oomme CBeJleHUSl. [unanobaxTepun
(umanen) — (doToTpodHBIE NPOKAPUOTHI, TPAIUIIMOHHO HA3BIBAEMBIE CHHE-3€JICHBIMU
BOJIOPOCIISIMH.

[{nanoGakTepun — BOJHBIE (B OCHOBHOM MPECHOBOJHBIE), PEXKE MTOUBEHHBIC OPTaHU3MBI.
Opranu3anyst KJIeTOK, HaJJH4ie MyperHa B KIIETOYHOH CTEHKE, OJIM30CTh TeHETUYECKUX CBOWCTB,
CHOCOOHOCTh (PUKCHPOBATH a30T — BCE ITO cOMMKaeT ux ¢ O6akrepusmu. OIHAKO MEXKIy HUMH
CYIIECTBYIOT pa3inyusi: 0ojiee BRICOKHN ypoBeHb nuddepeHnnanmy tena; murMeHTHas cucreMa
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(aHanmorMyHasi TAKOBOW SYKapUOTHYECKUX KPACHBIX BOJIOPOCIICH U CYIIECTBEHHO OTIMYAIOIIASICS
OT cucTeMbl GoTOTpOoPHBIX OaKTepuil); POTOCHHTE3 C BBIICICHUEM KUCIOPOaa. DTH MPU3HAKH, &
TaKKe BOJHBIM 00pa3 KU3HH COMMKAIOT IIHAHOOAKTEPUH C DYKaPUOTHUYECKHUMH BOJIOPOCIISIMHU.

Crpoenne. K mmaHoOakTepussM OTHOCST OJHOKJIETOYHBIC, KOJOHUAIBHBIE W HUTYATHIC
¢dororpodHbIe OpraHu3mMsbl. 11l HUX XapaKTEPHO TOJHOE OTCYTCTBHE MOJBMKHBIX JKI'YTUKOBBIX
CTaJuii ¥ MOJIOBOTO TMpoliecca. XJIOPOIIACTOB HET; (POTOCHHTETUYECKUE ITUTMEHTHI HaXOJIATCS B
MeMOpaHax, pacloJIOKEHHBIX B IIUTOIIIa3Me.

PacnpocTpanenue M 3HayeHHMe — pPACIPOCTPAHEHBI NHUAHOOAKTEPHU ITOBCEMECTHO.
[{nanoOaKkTEepUH HCIOIB3YIOTCS B KAYECTBE 3€JICHOT0 yaoOpeHus. HekoTopbie BUABI CITUPYITUHBI
UCIIOJIB3YIOT B ITHILY.

[{nanoGakTepur MMEIOT B JKU3HM YENOBEKAa KaK TOJIOKHUTENIbHOE (a30TduKcarms,
ChEOOHOCTh), TaK M OTpHIATEIbHOE 3HadeHHe (Mopya BOJABI, THOENb pPBIOBI, 3acOpeHUE
(GUIBTPOB BOJ03a00PHBIX COOPYKEHHI).

4. Bupycol kak ocodasi popMa opraHu3alMu MaTepUuM.

D10 — CyOKJIEeTOYHBI MH(MEKIIMOHHBIA areHT, KOTOPBIA MOXET BOCHPOU3BOJIUTHCS
TOJILKO BHYTPHU KHBBIX KJIETOK opranuszMa. Ilo mpupose BHUpyChl SBISIOTCS aBTOHOMHBIMHU
F€HETUYECKUMU AJIEMEHTAMH, UMEIOIIMMHI BHEKJIETOUHYIO CTAJIMI0 B LUKIIE pa3BUTHs. Bupycsl
MPEJICTABISAIOT COO0M MHKPOCKOMHMYECKUE YACTHUIBI, COCTOSIIIME W3 MOJIEKYJ HYKJICHHOBBIX
kucinoT — JIHK wim PHK. Bupychl aBIsitOTCS OONMMTaTHRIMM — MApa3UTaMU, TaK KaKk He
CHOCOOHBI Pa3MHOXKATHCS BHE KJIETKU. BHE KJIETKU BUPYCHBIE YaCTHUIIBI HE TPOSIBIISIIOT MIPU3HAKU
KHBOTO W BEAYT ce0si KaK 4YacTHUIbl OpPraHMYecKUx moiauMepoB. OT JKHUBBIX OpPraHU3MOB-
BHYTPHUKJIETOYHBIX  [Apa3uTOB  OTJIMYAKOTCA  MOJHBIM  OTCYTCTBHEM  OCHOBHOTO U
OHEPreTUYECKOro OOMEHa, M OTCYTCTBHEM CJIO)KHEHIIIEr0 »JJIEMEHTa JKUBBIX CHCTEM —
amrmapaTa TpaHCISAIUK (CUHTe3a OenKa), CTENEeHb CIOXHOCTH KOTOPOTO IMPEBHIIIAET TaKOBYIO
caMuX BHPYCOB.

Crpoenune. IIpocTo oOpraHM30BaHHbBIE BHUPYCHI COCTOSIT M3 HYKJIEMHOBOW KHUCIJIOTHI U
HECKOJIbKHX OEJKOB, 00pa3yrommx BOKpYT He€ 00010uKy —Karcu.. CI0KHO OpraHu30BaHHbBIE
BUPYCHl MMEIOT JIOMOJIHUTEIBHYIO O000JIOUKY — OEJIKOBYIO MIIM JIMIIONPOTEUHOBYIO; MHOTJA B
HapYXHBIX 000JI0UKAX CIIOKHBIX BUPYCOB IIOMHMO OEITKOB COJEPKATCS YTICBO/IBL.

[lonoxenue BHPYCOB B CHUCTEME IKUBOTO. BUpPYChl MMEIOT T'€HETUYECKHE CBS3H C
npencraputensiMu ¢aopsl U daynsl 3emun. CorjiacHO MOCIEAHUM HCCIIEIOBAHHSIM, TCHOM
yenoBeka Oosiee yem Ha 32 % cocTOUT W3 HMH(OpPMALMHU, KOAUPYEMOH BHUPYC-TIOA0OHBIMU
3JIeMeHTaMM U TpaHcno3oHamMu. C  MOMOLIBI0  BUPYCOB  MOXET  HPOMCXOIUTH  TaK
Ha3bIBa€MbIi TOPU3OHTAJIBHBIA MEPEHOC T'€HOB, TO €CTh Iepejadya TeHeTHUeCcKON MHpopManuu
HE OT HEeMOCPEJICTBEHHBIX POAUTENIEH K CBOEMY MOTOMCTBY, @ MEX/y ABYMsI HEPOJICTBEHHBIMHU
(WM  maxke OTHOCSUIMMHUCS K pa3HbIM BujaM) ocoOsmu. MHorma BUpPYCHI 00pasyroT cC
KHUBOTHBIMU cuMOuM03. Tak, Hampumep, 5 HEKOTOPbIX NAPA3UTHUYECKUX OC COJCPKUT
CTpyKTypbl, HaszbiBaemble mosu-J{HK-Bupycamu (Polydnavirus, PDV), umeromue BupycHoe
MIPOUCXOXKJICHHE.
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1.2.1. Jlexkmus Ne 3(2 yaca)

Tema: «HaanapcTBo DykapuOTh»

1.3.1. Bonipocsl JeKuu:

1. OcHOBHBIEC YepTHl OpraHU3aAIIMU U POJIb AYKapuOT B Onocdepe.

2. ITapctBo I'puOsI.

3. IlapctBo Pactenus.

4. IlapcTtBo XKuBoTHbIE

1.3.2. KpaTkoe coaepkaHne BONPOCOB

1. OcHOBHBIE YePTHI OPraHU3ANUM U POJIb IYKapUOT B Onocdepe.

DYKapUOTHUECKHE KIIETKU OT MPOCTEUIINX OPraHU3MOB JI0 KJIETOK BBICIIUX PACTEHUN U
MJIEKOIUTAIOMINX, OTJIMYAIOTCS CJIOXKHOCTBIO W pa3HoOOpa3ueM CTPYKTypbl. THUIHHOMN
9YKapUOTUYECKOW KJIETKH HE CYILECTBYET, HO U3 THICSY TUIIOB KJIETOK MOKHO BBIJICIUThH 00IIHE
yepThl. Kaxkas sykapruoTuieckas KJIeTka COCTOUT U3 IIUTOIUIa3MBbl U sJipa.

CTpoeHHEeIYKAPHOTHYECKOH KIETKH.

Ilnazmanemma(kineroyHas 000JI0YKa) JKMBOTHBIX KIETOK oOpa3oBaHa MeMOpaHOi,
MOKPBITON CHapyX W cjoeM riukokanukca ToamuHon 10-20 um. [lnazmaneMma BBIMIOJHSET
OTIPaHUYMBAIOINYIO, OapbepHYIO, TPAHCIOPTHYIO U peuentopHyi ¢yHkuuu. braronaps
CBOWCTBY W30MpATENbHON MPOHUIAEMOCTH IUIa3MalieMMa PETyIUpPYyeT XUMHUYECKHH COCTaB
BHYTPEHHEH cpeapl KIeTKH. B 1uiasmanemme pa3MenieHbl MOJEKYJbl PElEnTOPOB, KOTOPHIE
M30MpaTETbHO PACIIO3HAIOT ONPE/IeIIEHHbIC OMOIOrMYECKH aKTUBHBIC BEIIECTBA (TOPMOHBI).

Huromiazma. B nuroruiasmMe OTKIAIBIBAIOTCS PA3JIMYHBIE BEIECTBA - BKIIIOUCHHS
(TMHMKOTeH, Kariu KUPa, MUTMEHTHI). [uTomnasma NpOHU3aHa
MeMOpaHaM# SHAOIUIaA3MAaTHYECKOU CETH.

Oupomiazmarnyeckas cetb (JIC). D1o o0mas BHYTPUKIETOUYHAS HMUPKYISIIHOHHAS
CHCTEMa, 10 KaHajlaM KOTOPOW TPaHCIOPTHUPYIOTCS BEIIECTBA BHYTPH KJIETKA U U3 KJICTKH B
KIIETKY.

Pu6ocombl ocyniecTBIsIOT PYHKINIO CHHTE3a OeTKOB. PUOOCOMBI mpecTaBisitoT co0oit
cepudeckre 4acTuIpl tuameTpoM 15-35HM, cocrosimue u3 2 cyObeMHULL HEPABHBIX Pa3MepOB
U coJiep Kallue MPUMEPHO paBHOE KomuecTBO OenkoB 1 PHK.

Kommiieke Toabasku. OCHOBHBIM  CTPYKTYPHBIM — 3JIEMEHTOM KOMILIeKca [ obku
SBIISIETCS Ta/Kasi MeMOpaHa, KoTopas 00pa3yeT MakeThl YIUIOMICHHBIX [UCTEPH, WU KPYITHBIC
BaKYOJIH, UJTU MEJIKUE TTY3bIPbKH.

Mutoxonapun. OcHOBHasI QYHKIHS MUTOXOHAPUH - CHHTE3ATD.

JInzocombl — B HUX HaxoauTcst okoyio 30 ¢hepMeHTOB, CIOCOOHBIX PACHICIUIATH OCJIKH,
HYKJIEHHOBBIE KUCIIOTHI, TOJIMCAXapuIbl, IMIUABI U Jp. BEIIECTBA.

Anpo. SAnpo - BaxkHeimas cocraBHas yacTh kieTku. OHO coaepxkuT Mosekyisl JHK u
MI0O3TOMY BBITIOJIHSIET JBE€ IJIaBHblE (PYHKIMU: 1) XpaHEeHHE U BOCIPOU3BEJIEHUE T'€HETUYECKOM
uHbopmaIrm, 2) peryisius mpoieccoB oOMeHa BEIIECTB, MpOTeKalmux B kieTke. KieTka
yTpaTHUBIIAs SIAPO, HE MOXET CYIIECTBOBATh. SIIpo Takke HECIOCOOHO K CaMOCTOSITEIIbHOMY
CYIIECTBOBAHHUIO.

2. HapcrBo I'pudbI.
['pu6b1 — 071HO M3 caMbIX OOJBIINUX APCTB OPTaHU3MOB, PA3HOOOPA3HBIX IO CTPOCHHIO U
o0pazy xu3HU. ['pHObI MMEIOT MONMPUINTHYECKOE MPOUCXOXKICHHE: X TPYIIIBI MPOH30ILIH
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HE3aBUCUMO OT Pa3HBIX JKTYTUKOBBIX. HekoTopbie TpuObl MPEaNOI0KUTEIFHO MPOU3OILIH OT
BOJIOPOCIIEH WM aMeOOUTHBIX TPEIKOB.

[lo cBoemy mnonoxeHHIO TpUObI 3aHUMAKOT 0COOOE MECTO B KMBOW INpPHUPOJE, U HUX
BBIJIEJISIIOT B CAMOCTOSITEJIBHOE LIAPCTBO JKUBBIX OpraHu3mMoB — Mycota, uiu  Fungi.

B umapctBo Ilpocteiimume — Protozoa BkjIIOYEHBI 4eTbipe oOTAena: MHKCOMHMKOTA -
Myxomycota, Ilnasmoamodopomukora - Plasmodiophoromycota, Akpasmomukora —
Acrasiomycota u JluktrnocrenuomukoTa - Dictyosteliomycota.

B mapctBo Xpommcra — Chromista BkItoueHbl OTAeNbl: OOMHUKOTA Oomycota,
IM'upoxurpumnomukora — Hyphochytridiomycota u Jlabupuntynomukora - Labyrinthulomycota.

HapctBo Hacrosimme rpubbr — Fungi, uim Mycota, nensT Ha dYeThIpe OTIeNA:
Xutpuauomukora - Chytridiomycota, 3uromukoTa - Zygomycota, AckoMukoTta - Ascomycota u
baszumnomuxora - Basidiomycota. Crona sxe oTHocaT Anamopdubie rpudsl - Anamorphic fungi,
MI0JIOBAsI CTAJMsI KOTOPBIX HEM3BECTHA. DTU I'pUOBI IPOXOAAT BECh )KM3HEHHBIHN LIUKJI B OecTionoi
ctaauu. PaHee X OTHOCWIIM K HECOBEPIIEHHBIM Tpubam — Jleiitepomunieram — Deuteromycetes.

3nauenue rpu6oB. [pubbl, obmamas GoratbiM (EepMEHTHBIM amnmapaToM, 3aHUMas
pa3iuyHble SKOJIOTMYECKHE HUIIKM W Pa3BUBAsACh HA Pa3IMYHBIX CyOCTpaTax, MPOAYLHUPYIOT
MHOTO (PM3HOJIOTUYECKH AKTUBHBIX BEIIECTB, KOTOPBIE IIMPOKO HCIONB3YIOTCS B MEIUIMHE U
BETEPUHAPHH B Ka4€CTBE JIEKAPCTBEHHBIX IMPENapaToB (AaHTHOMOTHKH), B IPOMBIIIIICHHOCTH TPU
MPOU3BOJACTBE (PEPMEHTOB, AMHHOKHUCIIOT, OEJIKOB, BUTAMHHOB W T.I. B Hacrosimee Bpems
pa3pabaTbIBatOTCs CIOCOOBI pa3BeeHUs TPUOOB [Tl MOKPBITHS AeduiuTa Oenka.

Bonpmioe 3HaueHune mpuoOpeTaroT rpulObl B OMOTEXHOJOTHH, KaK IPOJYIEHTHI
pa3IMYHBIX OMOJIOTMYECKH AKTUBHBIX BEIIECTB /ISl MUIIEBON MPOMBIIUIEHHOCTH, MEIHUIIUHBL,
CEJIbCKOTO XO3SUCTBA M JPYTUX OTpacieil. Hapsay ¢ MONOXKHUTENbHONW AESTeIbHOCTHIO TPUOBI
OPUYUHSIOT OOJBIION yimepd HApOJHOMY XO3SICTBY, pa3pyllas pacTHUTEIbHbIC M >KUBOTHBIC
MPOAYKTHI, YHHUTOXAsi APEBECUHY, BBI3bIBasi MHOTOYMCIICHHBIE Ooyie3HM pacreHuil. Hemabrit
Bpell OHHM MPUHOCAT U 3JI0POBBIO YENOBEKA, MOpaXkasi TKaHU, CIU3UCTBhIE 000JIOUKH, HAPYKHBIE
MOKPOBBI KOKH, BOJIOC, HOTTEH.

OcHOBHass poiab TPUOOB B MPHUPOJAE 3aKIIOYACTCS B  MHUHEPATU3AIUH
oprann4ecknx coequHenuid. [locemsisich Ha OCTaTKax PaCTEHUH WM )KUBOTHBIX, OHU BBITIOJTHSIIOT
BOXHYIO CAHUTAPHYIO (PYHKIIMIO B OOIIIEM KPYrOBOPOTE BEIIECTB B IPUPO/IE.

3. IlapcTBo Pacrenus.

Pactenust - mapcTBO 3yKapHMOTHYECKHX  aBTOTPO(MHBIX OpraHuzMoB. [IpogyneHTsI.
[apctBO pacrenuil BriouaroT 3 moauapctsa: barpsiuku, Hactosimime Bomopocnu u Beicuine
(3aponsimeBbie) pacteHus. barpsuku m  Hacrosimue Bogopociu MOTYT ObITh 0OBETWHEHBI B
noamapctBo  Bogopocnu ¢ otaenamu: OBriieHoBble, [lupodurtossie, 3onoTucThie, JKENTO-
3enénbie, [[luatomoBele, 3enéunie, barpsaku, bypoie.

K Beicmium  pactenusm oTHocATcs oTaensl:  [Iponrepumodutsl  (BeIMEpIIHUE),
MoxoBuansie, IlcunoroBuansie, IlnayHoBugHble, XBouieBUHbIE, [lanmOpPOTHUKOBUJIHEIE,
l'onocemennsie u [TokpsiTOcEMEHHBIE.

1) Bogopocau — Huzme aBTOTpO(HbBIE pPACTEHMUSI, )KUBYILIME IPEUMYILECTBEHHO B BOJIE.
Teno Bojopociel JUIIEHO TUIMMYHBIX TKAHEW M HE pPacUJICeHEHO Ha OpraHbl, T.e. SIBISIETCS
cioeBunieM (TayuioM). CloeBHUIE MOXKET OBbITh OJHOKJIETOYHBIM (XJIOpeiia), KOJOHHAIbHBIM
(BOJILBOKC), MHOTOKJIETOUHBIM (CITUPOTHpA, JJAMUHAPHS, YIOTPUKC). BoNbIIMHCTBO BOomOpOCei
KHUBET B IPECHOBOJHBIX BojoeMax M MOpsAX. CylIecTBYIOT SKOJOIMUECKUEe TPYIIbl HAa3eMHBIX,
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MOYBEHHBIX BOJIOPOCIICH, BOJOPOCIE cHera u Jibaa. Bogopocnu oburtaronue B BOZE JENATCS HA
2 0onplIMe SKOJIOTMYECKUE TPYNIMbI: IUJIAHKTOHHbIE M OeHTOCHBbIe. [IIaHKTOHBI — MeNKue
OpraHu3Mbl, CBOOO/IHO IUIABAIOIIME B TOJIIE BOJIbI, OEHTOCHBIE - NMPUKPEIUIEHHBIE K JIOHHOMY
cyocTpary.

[TouBeHHBIE BOJOPOCIN UMEIOT MUKPOCKOIUYECKH Majble pa3Mepbl M CHOCOOCTBYIOT
HAKOIUICHUIO B TOYBE OpraHuveckue BemiectBa. HaszemHble  BOJOPOCIM MHOTOYMCIICHHBI:
Mo3eJIeHeHNe KaMHeH M CKaJl, MOpOILIKOBaThle HAaJeThl Ha CTBOJAX JEPEBbEB YKA3bIBAIOT Ha
CKOILJICHUS] HA3€MHBIX BOJOPOCIIEH.

Kpome cBOOOIHOXKUBYIIMX BOJOPOCIEH BaKHYIO POJIb B MPUPOJAE UTPAIOT BOJOPOCIH —
CUMOUOHTBI, BJISOUINECS (POTOCHHTE3UPYIOIEH YaCThIO JIUIIAHHUKOB.

Knetku y OonbIIMHCTBA HACTOSIIMX BOJOPOCHEH YCTPOEHBI TaKKe, KaK y BBICIINX
pacrenuii. lluTomnazma pacrnosnoXeHa TOHKUM IIOCTEIIEHHBIM CIIOEM, OKpYyKasi OOJbIIyIO
BaKyO0JIb C KJIETOYHBIM COKOM. B mutomnnazme xoporio paznuaumsl 35eMenTsl JI1C, pubocomsl,
MUTOXOHJpUH, anmnapar ['oibHKH, KJIETOYHOE SJIp0 U XpoMaTtoopsl (aHAJIOTH XJIOPOIUIACTOB Y
BBICHIMX pacTeHuit). [lenTpronan y 60IbIIMHCTBA BOIOPOCIICH HMEIOTCS.

Xpomatodopsl pa3zHOOOpa3Hbl 1O (opMe U comepKaT  pas3IndHble NMUTMEHTH: B
MaTpuKce XpomatopopoB paccesHbl pudbocomsl, HUTH JIHK, nunuaneie rpanynsl 1 HeOoIbIINE
OBaJIbHBIC BKITIOUCHHS — MUPEHOUIBI, HA KOTOPBIX OTKJIA/IBIBAIOTCS KpaxMajbHbIE 3€pHA.

VY Bomopocnell pa3nuyaloT BEreTaTUBHOE, Oecroioe, W IMOJIoBoe pa3MHoxeHue. [Ipu
BEreTATUBHOM pAa3MHOKEHMM  YacTH TajlIOMa OTACJSIOTCS OT MAaTEPHHCKOTO pPacTEHUs.
becnonoe (cropoBoe) pa3sMHOKEHUE OCYIIECTBISETCS € MOMOIIBIO 300CMOpP - MOJABMKHBIX
KJIETOK U aIlJIAHOCTIOP - HETIOIBMXKHBIX KIIETOK.

[TomoBoe pa3MHOKEHHE WIMPOKO PACHPOCTPAHEHO Yy MPEICTaBUTENEH BCEX OTAEIOB
Bojiopocield. Ero cymHocTh - ciusiHME 2 TOJOBBIX KJIETOK — raMeT, B pe3yJbTaTe Yero
oOpasyercss  3urora. Y HACTOSIIUX  BOJOPOCIEH CYIIECTBYET XOJOTaMUsl, H30TaMusl,
reTeporaMus U OOTaMusl.

VY HEKOTOpPBIX 3€JIEHBIX BOJOPOCICH CIHMBAETCS CONEPKUMOE JIBYX BEreTaTHBHBIX
KJIIETOK, (DM3HOJIOTMYECKH BBIMTOJHSIIOMINX (DYHKIIUM raMeT. Takoi MmoyIoBoM MpoIecc Ha3bIBACTCs
KOHBIOTaI[UEN.

Bogopociu uMeroT Gonblioe 3Haue€HUE B OTACIBHBIX OMOTEOIeH03aX U B OHOChHEpHOM
KpyroBopore BemecTB. COCTaBIlisii OCHOBHYIO 4YacTh PACTUTENBHOCTH  BOJHON Cpeibl U
ydacTBys B (OTOCHHTE3E, OHH CIY)XKaT OAHMM M3 TJIABHBIX HMCTOYHUKOB OPraHMYECKOTO
BelecTBa B Bojgoemax. OrpoMHa UX pojib B MUTAaHUU OOMTaTeNel BOJ, a Tak e B 00OTalleHu!
rugpocdepsl U atMocepbl  3emMiid  KHCIOpoAoM. Hekoropbie BOJAOPOCIH  OCYIIECTBIISIIOT
MIPOLIECCHl  €CTECTBEHHOI'O CAMOOYMIIEHHS CTOYHBIX U 3arpsi3HeHHbIX BoA. IlouBeHHBIE
BOJIOPOCIIA aKTUBHO YYaCTBYIOT B I0YBOOOPA30BaHUH.

Bopopocnu MoKHO MCITIOJIB30BaTh B KAUECTBE  MMIIEBBIX MPOJTYKTOB UM KaK ChIPhE JUIs
MOJTyYeHUs] Pa3IMYHbIX BellecTB. bypble BOIOpOCIM NPUMEHSIOT KakK YAOOpeHus u s
KOPMJICHHSI JIOMAlIHUX >KUBOTHbIX. OHU NMHUTATENIbHBI, OOraThl BUTAMHUHAMM, COJIIMU HoJa U
O6poma. Mopckue BOAOPOCIM — ChIphE sl MOJIy4EHHUsl arap-arapa M ajbluHa. Arap LIMPOKO
MPUMEHSIETCS B THUIIEBOM, (apMameBTHYECKOM, MHUKPOOMOJOTUYECKON MPOMBIIIJIEHHOCTH.
AJBIruH UCTIOIB3YIOT MPU BbIJIEIKE KOX, IIPU MPOU3BOJICTBE OyMaru U TKaHel (XapaKkTepUCTHKA,
MPEICTaBUTEIN).

16



ApXeroHuanbHbIe PaCTeHHUs (BBICIIME CIIOPOBBIE U TOJIOCEMEHHBIE)

Bricmme pactenust 00beIMHAIOT HanboJee CreuaIn3UPOBAHHbBIE (POPMBI aBTOTPOPHBIX
OpPraHu3MOB. 3UroTa y HUX B OTJIMYME OT HM3IIUX PACTEHHM JaeT Hayajo MHOTOKJIETOYHOMY
3apoJIbIITY, KOTOPBIH 3aTeM pa3BuBaeTcs B criopoduT. Ha 3ToOM ocHOBaHMM BBICIINE PACTEHUS
Ha3bIBAIOTCS 3apoAbIIIEBbIMU. VX Teno OOBIYHO pacwiieHeHO Ha cTelenb, KOpPEeHb U JIUCT,
MO3TOMY 3Ty TPYIIy HA3bIBAIOT €LIe JMCTOCTEOEeNbHBIMU MM 1OOEroBbIMU. Il BBICIIMX
pacTeHui XapakTepHO 3aKOHOMEPHOE YepeJOBaHUE II0JIOBOTO U OECIOJIOro MOKOJIEHUN —
rameTtodura u criopodura.

Briciine pacteHust nenat Ha 2 HepaBHbIE I'PYMIbI: BBICIIHE CIIOPOBbIE U CEMEHHBIE
pacteHusi. K cHopoBbIM pacTeHUSIM OTHOCSTCS OTAEIbl MOXOBHJHBIE, IJIAYHOBHJIHBIE,
NICWJIOTOBU/IHBIE, XBOILEBUHbBIE, MTAIOPOTHUKOBUIHBIE. ['0JJOCEMEHHBIE U MOKPHITOCEMEHHbIE
OTHOCSTCS K CEMEHHBIM PacTeHMSM, 3UT0Ta Yy HUX Pa3BUBAETCS B CEMs U Pa3MHOXKAIOTCS OHHU
CEeMEHaMHU.

Criopel  CHOpPOBBIX ~ pacTeHH oOpa3yroTcs B CIIELUAIbHBIX 00pa30BaHUAX
MHOTOKJIETOUHBIX CIIOpaHTUsAX. B cHmopaHrusx  paBHOCHOPOBBIX pAcCTeHUH BCE CIOPHI
OJIMHAKOBBIE. Y pa3HOCIOPOBBIX O0Opa3yloTCs CIOpPhl Pa3HOM BEIUYMHBI: MHUKPOCIOPBI U
Meractiopel. Criopsl JIF000r0 THMA TMPU MPOPACTAHUU  OOpPa3ylOT TaIUIOMAHBIA TaMeTo(puT,
Ha3bIBaeMbIi  3apocTkoM. Ha cdopmupoBaBmmxcss ramerouTax pa3BUBAIOTCS — TOJOBBIE
OpraHbl: AaHTEPUIUN U APXETOHUH.

B aHTepummsx  pa3BUBAIOTCS  TOJBWXKHBIC CIIEPMATO30HMIbI WU HETOABIKHBIC -
cnepmMuu. B apxeroHmsx CO3pEBAIOT JKEHCKHME TaMeThl — sinexnerkd. llporecc
OIJIOJJOTBOPEHHUSI BBICHIMX CIIOPOBBIX PACTCHHUH OCYIIECTBISIETCS TOJNBKO B IMPHUCYTCTBUH
KareJabHO — KHUJIKON BOJIBI.

B pesynbraTe cnusiHus ramet oOpasyercs 3urora. OHa aeT Havyaju0 MHOTOKJIETOYHOMY
3apO/IBIITY, U3 KOTOPOTo Oyaroaapst pocty u auddepeHuaniy pa3BuBaeTCs HOBBIA CIOPODHT.
T.o. MONHBINA KU3HEHHBINH IMKJ BBICIIETO PAcTeHUsi COCTOMT u3 2 (a3 - ramerodura u
cnopodura. Y OOJNBIIMHCTBA BBICHIUX CIIOPOBBIX PACTCHUH, HCKIIOYas MXH, B )KU3HCHHOM
[UKJIE IOMUHUPYET CIOPO(DUT, Y MXOB raMeTouT (II0JIOBOE MOKOJICHHE).

Jlisi ceMeHHBIX  PACTEHUH XapakTepHO BHYTPEHHEE  OIUIOJIOTBOPEHHE M pe3Kas
penykuus ramerodura.

Cemsi oOpa3yercsi B pesyinbraTe pa3BUTHA cems3adaTka. CemeHa — 9TO0 HaumOomee
COBEpILICHHBIC, YEM CIIOpPHI €AMHUIIA PA3MHOXKEHUS M PACCEJICHUsS, TOCKOJIBKY B HUX €CTh HE
TOJILKO 3apoJiplll  Oyaymiero crnopoguTa, HO U  3aracHble NUTATEIbHBIX BEIIECTBa,
HEOOXOJMMbIE Ha IEPBBIX dTalax pa3BUTUSA. Y TOJIOCEMEHHBIX CEMS3ayaTKU paclloyiararoTcs
OTKPBITO Ha MOBEPXHOCTH MEracrnopopuiiioB, He 00pa3yrOIIUX IJIOJIOB, Y MOKPHITOCEMEHHBIX
CeMsI3a4aTKU HaXOJATCS BHYTPH 3aBsi3U, U3 KOTOPOI'O Pa3BUBAETCS IUIOJ.

3. IIOKpBITOCEMEHHBIEC PACTEHUS .

Camast MHOTOUHCIIEHHAS TPyITa pacTUTENIbHOTO Mupa. OTaen BKIoYaeT okoJio 250 Thic.
BUJIOB MIPOM3PACTAIONIMX BO BCEX KIMMAaTHYECKMX 30Hax .B mpoliecce 3BoMONMK IIBETKOBBIE
pacteHusi npuoOpenu psifi MPOrpecCUBHBIX YepT:

1) Hannune nBeTka — opraHa, coBMemiamomero (GyHKIUUA TOJOBOTO M OECTOJIOoro
Pa3MHOKEHWUST,
2) OOpa3oBaHue B COCTaBE IIBETKA 3aBA3M, 3aKJIIOYAIONICH B ce0e cemsi3auaTku U

MIPEIOXPAHAIONIECH UX OT JEHCTBUIN HEOIArONPUSTHBIX YCIOBUN CPEJIbI;
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3) JIBOiHOE OIJIOJOTBOPEHHUE, B PE3yJIbTaTe KOTOPOrO 00pa3zyeTcs TPUILUIOWIHBIN

SHJIOCIIEPM;
4) 3anacarorias (muTareabHas) TKaHb;
5) Penykuus ramerodura;
6) VYcnoxHenue U BBICOKash CTeNeHb AU epeHInanui BereTaTUBHBIX OPTaHOB H
TKaHEeH.

VY MOKpBHITOCEMEHHBIX pAacTeHUN HaOMrOAaeTcs HanbOosblliee pa3HooOpa3re KU3HEHHBIX
dbopMm (1IepeBbsi, KyCTApHUKH, MHOTOJICTHHE U OJTHOJICTHHE TPABBHI).

OTnen 1BETKOBBIE JEIAT Ha 2 Kilacca — JIBYA0JIbHbBIE U OJHOI0JbHbIE. OHU pa3IndyaroTCs
110 KOMIUIEKCY TNPU3HAKOB!
Kunacc JIBynonbHbIe Kiacc OHononbpHbIE

1) 3aponplmn cemMeHH C JABYMS

1) 3aponasim ¢ 1 cemsimoneit
CeMSIOISIMU

2) KopHeBas cucrema crep:kHeBasl.

2) KopneBasi cuctema MOYKOBaTas,
XapaKTepHO BTOPUYHOE YTOJIIEHHUE

OTCYTCTBYET BTOPUYHOE YTOJIILIEHHE

KOpHSI

(ecth KaMOMit) (kambms Her)

3) Jluctes mpocThle,  CIOXKHBIE, 3) Jluctesi mpOCTHIE, HE pa3/ICIICHBI
paszzieneHbl Ha YEpellOK U IJIACTUHKY. | HA YEepeloK M IJIacTUHKY. JKuiakoBaHue
’KunkoBanue ceryaTtoe NapaJiIeIbHOE WIH NEPEKPECTHOE

4) Bropu4HOEe YTOJIIIEHHUE CTEOIS 4) OtcyrcTBYyeT BTOPHUYHOE
(ecTh KaMOMit) yTonmeHue creds (HeT KaMOust)

5) ligeTku 4,5,MHOTOUYJICHHBIE. 5) LIBeTku 3-4sIeHHBIC

4. IlapcTBo 7ZKNBOTHBIE

HapcTtBo KuBOTHBIX AenuTcs Ha JBa noauapctBa: OaHokierounsie win [Ipocreimme u
MHOTrOKJIE€TOYHBIE.

XapakTepHbIe 4YepThl peacTaBuTeneit Tuna [Ipoctelmmx, 0COOEHHOCTH pa3BHUTHSI.

B momgmapctBe  OIHOKJIETOYHBIE BbIeNsItOT  Tumbl:  CapkomacTturoopel,
Muxkcocniopuanu, Mukpocnopuanu, Actierociopunuu, Jladbupunrynsl, Undysopun.

[MoauapctBo  MHoroknaerounsle. MHOTOKIETOUHbIE MOAPA3AC/AIOT Ha >KMBOTHBIX HE
UMEIOIIMX HACTOALIMX OPraHoB M TKaHed (TyOKH), M Ha HACTOSIIUX MHOTOKJIETOYHBIX
KUBOTHBIX (BC€ OCTaibHBbIC). HakoHe! >KMBOTHBIX MOJPA3AESIOT Ha OECIO3BOHOYHBIX (HE
MUMEIOIINX THITMYHOTO CKEJIeTa) ¥ MO3BOHOYHBIX (MMEIOIINX CKEJIET).

I'erepoTpodsl, crtoCOOHBI K ABMKEHUIO. JIJIsi HUX XapaKTepHa KOOPJIUHAIIMS YacTel Tena
C TIOMOIIBI0 HEPBHOUM CHCTEMBI (KpOME T'YOOK). BOJIBIIMHCTBO YYEHBIX CUMTAIOT, YTO THIIOB HE
MeHbIe 35, kinaccoB npubmuurensHo 100, BugoB 500 Teicsu. B moamapctBe MHOTOKIETOYHBIE
BBIICNIAIOT OCHOBHbIe THMBL: ['yOku, Kumeunononoctasle, Ilmockue uepBu, Kpyribie
yepsu,Konbuateie uyepBu, Msrkorensie win Mosttocku, Wrmokoxkue, YneHucToHorue,
XopaoBele€.

Tun Xopnossle nenurcs Ha aBa noaruna: becuepennsie u Yepenusie nnu [1o3BoHOYHBIE.

becuepennbie mpeacTaBieHbl OJHUM KJaccoM JIaHUETHUKH.

[oarun  Ilo3BOHOUHBIE. Knaccer: Kpyrnopotsie, Pr1681, 3eMHOBO/IHEIE,
[Ipecmsbikaromuecs wnu Pentunuu, [Itrnsl, Maekonuraronmecs.
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Tun Xopposeie. [IpubmusutensHo 42 ThiC. BHIOB. XapaKTEPHO HAIHYUE XOPJBI.
Henarcsa Ha nea noaruna: becyepennbie 1 Yepennsie uin ITo3BoHovHbIE.

Becuepennsbie npeacTaBieHbl OJHUM Ki1accoM - JIaHIETHUKHU.

[Toarun ITo3BoHOYHBIE. Kitaccsl :

Knacc Kpyraopotsie. 40 Thic. BU0B (MUHOTA pedHasi, MUKCHUHBI).

Krnacc Pri6bl — aByxkamepHoe cepiie. XpsmieBbie peiObl — 730 BUIOB (aKyibl, CKAThI).
Koctusbie peiOb1. 1,5 ThIC. BUAOB. U3 0ceTpoBhIX — Oenyra, ceBpiora, ctepisap. Cenbaeoopa3Hbie,
CIOJIa JK€ U JIOCOCEBBIE: KeTa, ropOyIia, cemra, popenb u ap.

Krnacc 3emHoBOHBIC. 4 THIC. BUAOB. [[BIIIIAT JIETKUMH, TPEXKAMEPHOE CEP/IIE — JIATYIIKH,
*aObl, TPUTOHBI, CaJJaMaHJPbI U JP.

Knacc Ilpecmbikatoniuecs unu Pentunuu. 6 Thic. BUJOB. TpexkamepHoe cepiue —
SILEPULIBI, 3MEU, KPOKOAMJIIBI, Ueperaxu.

Knacc Tltumpl. Yersipexkamepnoe cepaie. [IpubnusurensHo 9 Thic. BuAoB. IITHIib!
MIApKOB, CaJI0B, JIYTOB U MOJIEH : CHHUIIbI, CKBOPLIBI, TACTOUKH, )KABOPOHKH.

[ITunp! neca: AATIbL, ACTPEODI, PAOUUK, TIyXaph U T.1I.

[Ttuter 6010T ¥ MOOGEPEKU BOJOEMOB: aUCTHI, LIATLITH.

[ITu1p! MyCTHIHB U CTETIEH: CTpayChl, Ipoda, CTPETeT, KYPaBIIH.

[ITuiel oqoMalIHEHHbBIE YETTOBEKOM: KYpbl, YTKH, TYCH, MHAEHKHU, TIEpernera.

Knacc Muekonuraromue uinu 3sepu. YeTelpexkaMepHoe cepAte. 4 ThIC. BUIOB.

INoaxnace Annexnagymue — yTKOHOC, EXUIHA.

[Monkmacc CyMyatbie — KEHTYPY, CyMYaThblii MEABEAb, CyMUYaThIi KPOT.

[Togkmacce IlnanentapHsie:

Otpsin HacekoMosiiHbIE — 3€MIIEPOMKH, KPOTBI, €XKH.

OTpsin PYKOKpBUIBIC — TETYYHE MBIIIH.

Otpsin 'pbI3yHBI — O€JKH, CYCIHMKH, OOOpBI, XOMSIKH, COHH, TYIIKAHYUKH, MBIIIH,
TIOJIEBKU U JP.

Otpsin Xwuisble — cemeiicTBo Cobaubn (BOJIK, JUCHIIA, TIecel, codaka), Komadbk (JIeB,
TUTP, JICOMap/1, PhICh, KOIIKH), KyHbH (C000JIb, HOPKA, BBIApPA, 0apCyK), MEABEKbH (OCNblid U
Oypblit MenBEIN ).

Ortpsia JIacTOHOTHE — THOJIEHH, MOPCKUE KOTHKHU.

Otpsn KutooOpasHbie — KUTHI, 1eIb()UHBI.

Otpsin [TapHOKOTBITHEIE — TUKHE OBIKM, TOPHBIE KO3JBI W OapaHbl, OJEHH, KaOaHbI,
0ereMoThl, a U3 JOMAITHUX — KPYIHBIA U MEJIKUH pOTraThlii CKOT, CBUHBH, CEBEPHBIE OJICHU.

Otpsin HenapHOKOMBITHBIE — JIOIAIH, 3¢0pbI, OCIIBI, HOCOPOTH.

Otpsin O6e3bsiHbl WK [IpUMaThl — MIMMIaH3e, TOPUILIA, OPAHTYTaHT, YEIOBEK

[IpekoM MHOTOKIJIETOUHBIX CJEIyeT CUMTATh racTpysionoJodHyto ¢opmy. U3 racrpen
WM (GaronuTeuIbl MOKHO BBIBECTH HPOMCXOXKICHHE T'YOOK M KUIIEUHOIOJIOCTHBIX. JlpeBHUE
KHUIIEYHOTOJIOCTHBIE, BUIUMO, JIEKAaT B OCHOBE IPOUCXOXKJIEHHS IUIOCKMX uepBeil. JlpeBHue
pecCHMTHAThIE YepBU JalM Hayajao IMEPBbIM BTOPUYHONOJIOCTHBIM >KUBOTHBIM — KOJIbYATBIM
4yepBsM. J[peBHUE MOPCKHE MHOTOLIETUHKOBBIE, BEPOSITHO SIBJISIOTCSI OCHOBOM MOSIBJICHUS TUIIOB
UnenucroHorve, MoJuitocku 1 Xop/10BbIE.

B opnoBuke mnosABIAOTCS pHIOOOOpa3HBIE OECUYENIOCTHBIE, IIHUTKOBBIC, MOSBISIOTCS
MaHIIEpHBIE PHIObI, 3aTEM XPAIIEBBIE, IBOSKOABIIIAIINE, KUCTEIIEphIe U JTyderepble.
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Kucrenepple mamum Hayalo TEpBUYHBIM 3€MHOBOAHBIM — creronedanam. Ot
NPUMUTUBHBIX PENTHIUN Yepe3 3BEpO3YyObIX SIIEPOB MOSBIISIOTCS TEPBbIE MIICKOIUTAIOIINE.
[lozgnee Takke OT OAHOM M3 BETBU MPECMBIKAIOUIMXCS MOSBISAIOTCA 3y0aThle MNTHIIBI
(apxeonTepuKc), a 3aTeM COBPEMEHHBIE MTUIBI. B KOHIle Me30305 MOSBIISIIOTCS IIJIalleHTapHbIe
MJIEKOTTUTAIONINE, TIO3HEE OT HACEKOMOSITHBIX 000cobisiercs otpsia [Ipumartel. Baxuenmmm
COOBITHEM AHTPOIIOTreHa ObLIO MOSBJICHHUE YEJIOBEKA.

Bo3zaeiicTBue Ye10BeKka HA ;KUBOTHBIX.

B Espome eme 100 Thic. yieT Ha3aja 4YelOBEK CMOCOOCTBOBAJI MCUYE3HOBEHUIO JIECHOTO
CJIOHa, TUraHTCKOTO OJIEHS, IIEPCTUCTOro Hocopora, mamoHTa. B CeBepHoit Amepuke,
NpUOIU3UTENBHO 3 ThIC. JIET HA3aJl BHIMEPJIM MAacTOJOHT, TMTaHTCKas jJaMa, YepHO3yOas KOIIKa,
OTPOMHBIH auCT.

C 1600r ncue3HOBEHUE BUJIOB CTAJIO MOATBEPKAATHCS JOKYMEHTANIbHO. C 3TOro BpeMeH!
no naHHbIM MexayHapoanoro Coro3a Oxpansl [Ipupoasl Ha 3emie Beimepiio 94 Buaa (1,09%)
ntui u 63 Buga (1,48%) muexkonutatonux. ['nbens 6omee 75% BUAOB MieKkonuTarommx u 86%
NTHUI] BbI3Baja AEATEIbHOCTh 4esloBeka. lMcuesnu Typ, TapmaH, MOpCKas KOpoBa, OecKpblias
rarapka, JApOHT (HeJeTalIui ToJyOb), CTPAHCTBYIOUIMH ToyOb, ToiyOas JomagnHas
aHTWJIONA, MHOTHE CymuaTrble B ABCTpaJiud, €BpOIEHCKHA MOKC, a3uaTckuii osieHb MapOypra,
MOpCKasi HOPKa, HECKOJIbKO BHJIOB MTHUIl U3 CEMECTBA TaBaCKHUX IIBETOYHHIL.

B cnucku BujoB, 3aHeceHHbIX B KpacHyto kHury P® (1999) BkmroueHO BHJIOB:
0eCIo3BOHOYHBIX — 154, peIO — 44, 3eMHOBOJIHBIX — 8, mpecMbIKaromuxcs — 21, nrur — 124,
MIICKOIIUTAIOMHNX — 65, HACEKOMBIX — 94, MOIITFOCKOB — 4 1.

Buipl, 4MCIE€HHOCTh KOTOPBIX ObLIa BOCCTAHOBIICHA!

3y0p, caiirak, aMypcKuii THUTp, Oenblii MeABEb, KyJiaH, CEBEPHBII KallaH, CTEPX, apoda,
CTpETIET,

K peaxum m OXpaHHBIM BHJaM Hallel CTPAaHBI OTHOCSTCS BBIXYXOJb, aTJIAHTUYECKHUM
MOpX, KpaCHOHOTHH nOuc, Oeomiexas Kazapka, peIMKTOBas Yaika.

MuekonuTaromue — Ha Tepputopun Poccun 245 BUIOB MIICKONHUTAIONINX, U3 HUX B
KpPacHYIO KHUTY 3aHECEHBI 65 BHJIOB.

3axonsl: O0 oxpane okpyskatomieit cpenst (1992r); « O xuBotHOM Mupem(1995r).

1.4.JIekuus Ne 4 (2 yaca)

Tema: «B03MOXXHOCTH M NEPCIEKTHUBBI Pa3BUTHS OMOTEXHOJOTMM B cepe HapOJHOTO
X034MCTBa»

1.4.1. Bonipocsl JeKIIUN:

1. HacnencTBEHHOCTh M U3MEHYMBOCTh OPTaHU3MOB.

2. I'ennas, kieroyHas ¥ SMOpHUOHANIbHAS MHKEHEPHSL.

3. buounxenepust u OnoTexHonoruu. buonuka.

1.4.2. KpaTkoe cogep:xkaHue BOIPOCOB

1. HacsieqcTBEHHOCTh M HK3MEHYMBOCTH OPraHM3MOB.

. F'eneTnka — OTHOCUTENILHO MOJIO/Iasi HAyKa, BO3HUKINAS Ha pyOexe 19-20 BB. ['eHeTHKa
MO3BOJIIET OCMBICIIUTh KaK €IMHOE 1IeJ0€ BCe pa3HOooOpasue *KU3HEHHBIX (OpPM, BOSHHMKILIUX B
MIPOILIECCE IBOJIIOLIMHU B IUKON IPUPOJIE U CO3/1aHHOE YEIIOBEKOM B PE3YJIbTATE CEICKIHH.
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lenetnka wm3ywaer 1Ba  (QyHIAMEHTaJIbHBIX  CBOWCTBA JKMBBIX  OPraHU3MOB:
HACJIEICTBEHHOCTh U U3MEHYMBOCTh. HacieacTBEHHOCTh — 3TO CBOMCTBO pOAUTEINEH MepeaaBaTh
CBOU IPHU3HAKHU U OCOOEHHOCTH DAa3BUTHS CIEAYIOUIeMY MHOKOJeHHI0. M3MeHuuBOCTh —
CHOCOOHOCTh OPraHU3MOB NPHOOpPETaTh HOBbIE NMPU3HAKU U CBoMcTBa. KieTku, uepes3 koTtopele
OCYILIECTBIISIETCS. TIPEEMCTBEHHOCTh MOKOJICHHI HECyT B cebe He caMM MPU3HAKU U CBOICTBa
OyAylmMX OpPraHu3MOB, a TOJBKO 3aJaTKH WX Pa3BUTHA. DTH 3aJaTKA HOJYYWIM Ha3BaHHUE
reHoB. I'en — 310 yyactok moiaekyasl JHK (mam yyacTka xpomocombl), onpenesiioiui
BO3MOKHOCTb Pa3BHUTHS OT/EJBHOI0 3JIEMEHTAPHOIO NPH3HAKA WJIH CHHTe3a OJHOM
0eJIKOBOIi MOJIeKYJIbl ['€Hbl, pacloJOXKEHHbIE B OJHUX M TEX € JOKycaX TOMOJOIMYHBIX
XpOMOCOM M OTBETCTBEHHBIE 3a pa3BUTHE OJHOrO NMPHU3HAKA, HA3bIBAIOT AJUIEIbHBIMU (OT Ipeu.
allelon .- npyr apyra, B3auMHO).

Jlnist reHOB NpUHATHI OyKBEHHBIE 00O3HaueHus. Eciu 1Ba ayulenbHBIX T'€Ha MOJTHOCTHIO
TOIECTBEHHBI TI0 CTPYKTYpE, MX MOKHO 0003HAYUTh Tak: AA

['eHOTHIT — COBOKYITHOCTH BCEX JIEHCTBYIOLIUX [€HOB OJJTHOI'O OpraHU3Ma.

@deHoTHn - COBOKYIHOCTh BCEX IMPHU3HAKOB OpraHu3Ma (BHEUIHMX, OMOXMMHYECKHUX,
TUCTOJIOTUYECKUX H T.]I.)
CkpemuBaHue JBYX OpPraHM3MOB Ha3bIBalOT - rudOpuaumsanueii. IloromctBO oOT

CKpELIMBAHUS JIBYX OCO0€H C pa3IMYHOM HACJIEICTBEHHOCTHIO HA3bIBAIOT THOPHUIHBIM, a
OTJENIbHYIO 0COOb — THOPHIOM.

[Tpu3Hak, mosBISIOMIMICA Y THOpUIA TIEPBOTO TMOKOJICHUS W TOJABJISIONINNA Pa3BUTHE
JPYroro Mpu3Haka, Ha3bIBAOT JOMHUHAHTHBIM (OT J1aT. dominantis - TOCTIOACTBYIOIIHIA)

[IpoTHUBOMONOKHBIA, T.€. MOAABISIEMBIA NPU3HAK HA3bIBAIOT PELIECCUBHBIM (OT JaT.
recessus - OTCTYIUIEHUE TOJJaBJICHUE).

JIOMUHAHTHBIN MPU3HAK MPUHATO 0003HAYATh MPOMUCHONW OYKBOM — A, PEIIeCCUBHBIN —
CTPOYHOI1 OYKBOH — a.

Ecnu B reHorumne opraHusmMa €cTb JBa OJIMHAKOBBIX aJUIENIbHBIX T€HA, T. €. JIBa
aOCOJIFOTHO MJIEHTHYHBIX MO TMIOCIIEAOBATEILHOCTH HYKJICOTHIOB T€HA, TAaKOW OpraHu3M
HA3bIBAIOT TOMO3UTOTHBIM. OpraHu3M MOXKET ObITh TOMO3UTOTHBIM O JOMHUHAHTHBIM (AA uiu
BB) unu o pernieccuBHBIM reHaMm (aa uid BB).

Ecnu ke amienpHble TEHbl OTIMYAIOTCS JAPYr OT Jpyra IO MOCJEeA0BaTEIbHOCTH
HYKJICOTHJIOB, HalIpPHUMEP, OJMH W3 HUX JOMUHAHTHBIN, a Apyroil peneccuBHblii (Aa,BB), Takoi
OpraHu3M Ha3bIBAETCS FE€TEPO3UTOTHBIM.

MyTauuu — 3To peJIKue, CiiydalHO BO3HUKIINE CTOMKUE U3MEHEHHUS IT'€HOTHIIA.

Ucxons U3 TOro, 4To OpraHu3M 4YeOBEKAa COCTOUT MPUOIM3UTENHHO W3 10" krerok,
MOXHO 3aKJIFOUWTh, 4YTO mNpoTsbkeHHocTh Bced JIHK denmoBeka cocraBmser 2 * 10" km
(paccrosirne ot 3emin 1o Comara = 1,44 * 10% k).

Hayvasio coBpeMeHHOM IreHEeTHKE MOJIOKHMIIA UCCIEN0BAHMS YEIICKOr0 yueHOoro Menens,
omyOyMKoBaHHBIE UM B 1865 romy.

Kapuotun uenoBeka cojiepkuT 22 mapbl XpOMOCOM, OJIMHAKOBBIX Y MYXKCKOTO U
KEHCKOI'0 OpraHU3Ma U OJIHY Mapy XpOMOCOM, KOTOpbIE Y 000X MOJIOB pa3inyHbl. XpOMOCOMBI,
OJIMHAKOBBIE Y 000MX I10JIOB, HA3bIBAIOTCSI AyTOCOMaMHU. XPOMOCOMBI, 10 KOTOPBIM MYXCKOU U
KEHCKHH I10JI OTJIMYAIOTCA APYT OT APYra, Ha3bIBAIOTCS MOJOBBIMH WM FeTEPOXPOMOCOMAMH.

MeTo1bl TeHETUYECKUX UCCIIEJOBaHUM.

1. TuGpumonorudeckuit METO (METO] CKPEIIIUBAHMS)

2. IlUTOreHeTHYeCKUM METOI
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3. I'eneanoruyeckuii MeTo (METO POJOCIOBHBIX).
4. bnu3HEnoBBI METO.

M3MeHYHBOCTH — 3TO MPOILIECC, OTPAKAIOIINN B3aMMOCBSA3b OPraHU3Ma C BHEITHEN
cpenoii. Pa3nmyaroT HaclieZICTBEHHYIO (HEOIpE/IelIeHHYI0, FeHOTUITHMUYECKYI0), Pa3jIn4yaioT aBa
BUJa — KOMOMHATHBHAasT M MYTallMOHHAs; W HE HAaCJEACTBEHHYIO (MOJIU(UKALNOHHYIO,
(hEeHOTHIHYECKYIO).

2. T'enHas, KJIeTOYHAS U SMOPHOHAJIBLHAS UHKEHepPHsl.

buounnxenepus
I |
FeHeTn4yecKana MHXeHepuA Kneto4yHasa nHxxeHepua
[eHHan uHXeHepuA leHeTMyeckan KynbTypa KneTok n
TpaHcdopmauusa TKaHeWn
CeneKkuyma n Cenekumaum
buoTtexHonorma buoTtexHoorusa
buorexHojoruss —  HCIOJB30BAaHHE  KHUBBIX OpraHm3sMoB U

OMOJIOTHYECKUX MPOIECCOB B TPOU3BOJICTBE, TO €CTh IPOU3BOJICTBO  HEOOXOIUMBIX IS
YeJI0BEeKa BEIIECTB C MPUMEHEHHEM JOCTHKEHUH MUKPOOMOIOruy, ONOXUMHHU U TEXHOJIOTHH. B
OMOTEXHOJIOTUN HCIOJIB3YIOTCA OakTepuH, TPUOBI, KJIETKH TKAHEW pa3HbIX OpraHu3moB. OHU
BBIPAIIMBAIOTCS B OMOpEAaKTOpax, 3alOJHEHHBIX MUTATENbHBIMU BemecTBaMu. CyIECTBYIOT
OTpaciu, TJe U3JaBHAa HCIOJB3YIOTCS MHUKPOOPTraHU3MBI (Xje0oredyeHne, BHHOJENNE,
MMMBOBAapEHUE, CHIPOBAPEHUE).

CoBpeMeHHast ~ OMOTEXHOJIOTHS  XapaKTepU3yeTcs  MNPUMEHEHHEM
OMOJIOTUYECKUX METOJIOB sl OOpbOBI C 3arpsi3HEHHEM OKPYXKAlOIIeH Cpelbl: HaJaKeHO
MPOU3BOACTBO METaHa W3 Mycopa. buonormyeckass OYMCTKAa CTOYHBIX BOJ OCHOBaHa Ha
WCMOJB30BAaHUH  MHKPOOPTaHM3MOB, KOTOpBIE pACIICIUIIOT OpPTaHMYEeCKHE  BEIIECTBa,
npeBpalias ux B 0e3BpeIHbIC PACTBOPUMBIE HEOPTaHHUECKUE COSMHEHUSI.

Baktepun u IpoxoKd MPUMEHSIOT U CHHTe3a OCITKOB M3 HEPTEIPOIYKTOB M OTXOJIOB.
[TomyueHHBIN OETTOK MOKHO HCIIOJIB30BAaTh HA KOPM CKOTY.

BruoTexHONMOrM4eCKMMH METOJIaMHU CO3JAI0T MpEenaparbl MPOTHB COPHSKOB, BUTAMUHBI,
aHTHOMOTHUKH, AMHHOKHUCIIOTHI, OMOJIOTUYECKH aKTUBHBIE BEIIECTBA, TOPMOHBL. K moCTIKEHUSIM
OMOTEXHOJIOTUM  MOXKHO OTHECTH pa3pabOTKy  CHUHTETHYECKUX BAKIMH, HCIOJIb30BaHUE
KJICTOYHBIX TEXHOJIOTHH B TUIEMEHHOM JIeJie Ha )XKUBOTHOBOTYECKMX KOMILIEKCAX.

CoBpeMeHHasi OMOTEXHOJIOTUSI OCHOBaHA Ha JOCTH)KCHUSX T€HETHKH M MOJICKYJISIPHOM
OuoIorHN.

Kaerounass wuH:KeHepusi pa3pabaThiBacT METOABl BBIPAIIMBAHUS  KJIETOK Ha
CHENHATIbHBIX MHUTATENbHBIX Cpefax. Takum 00pa3oM BBIPAIIMBAIOT TKAHH PEIKUX PACTECHUM
(keHbIIeHS). METOABI KIIETOYHOW ¥ TeHHON HHKEHEPHH TIO3BOJISIOT OJTYYUTh THOPHUIBI KIETOK.
Tak ObuTM TONMY4YeHBI TUOPUABI PAKOBBIX KJIETOK W JUM(OIMTOB: MPAKTUUYECKH BEYHBIE H
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npoayuupytompe antutena. OHU UCMONB3YIOTCS, KaK CHIBOPOTKH IPH B3STHU aHAIU30B M MPHU
JICYECHHH.

I'enHasi MH:KeHePHUA HCCIIEIyeT METOJbl NEPECTpoilku TeHotuna. B ee
3aJjaud BXOJUT BbIJCJICHUE, KOHCTPYHMpPOBaHHE M KJIOHHUPOBAaHHME HOBBIX TI'eHOB. Tak Oblia
MOJIy4eHa KHIIIeyHas najoyka (0akTepusi) CO BCTPOCHHBIM T'€HOM YEJIOBEYECKOTO HWHCYJIMHA.
Ona mpoaynupyeT HEOoOXOMUMBIM OONBHBIM CaxapHbBIM TUAOETOM TOPMOH HWHCYJWH, criacas
KU3Hb MHOTHM JIFOJIIM U yJIy4YIllas UX CAaMOYyBCTBHE.

Knerouynast u reHHast MHXXEHEPHsI — MOJIOJIbIE U NEPCIIEKTUBHBIE OTPACIU
coBpeMeHHOW Hayku. Ho wux nmoctwkenuss He Bcerma  Oe3omacHbl. Bce wame mupoBoe
COOOIIECTBO 3aJyMbIBAa€TCS O TMOCJIEACTBUM HCIOJIb30BaHUs TE€HHOMOAU(DUIIMPOBAHHHBIX
NPOAYKTOB, Mpeaynpexaas o He0e30macHOCTH HuX MoTpebieHus. Bcee, 4ro cBsi3aHo ¢
HACJIEJICTBEHHBIM MaTepHajoM JaeT O cebe 3HaTh uepe3 rojpl. Pe3ynbTaThl M MOCIEICTBUS
MOryT nposiBUTHCS yepe3 50-100 siet, 1 oHU HelpecKa3yeMbl.

B 1997 rony rpymnmoii 0M0JIOTOB 1O/ PYKOBOACTBOM A. YwiMyTa ObUIO KIOHHPOBAHO
MJIeKOIUTaromee — 3HameHuTas opeuka Jlomum. KiIOH — COBOKYIHOCTh KJIETOK WIJIM 0COOEH OT
OJTHOrO OOILIero mpeaKa IOJIyueHHass IyTeM Oecroyioro pa3MHOXKEHHs. YUEHbIH MpPOJIOKNII
MyTh K CO3JaHHIO METOJWKHM KIOHMpOBaHUs jroAeil. ['eHepanpHas accambiess BcemupHoit
OpraHu3alliy 3/IPABOOXPAHECHUS JIIOJICH CUYUTAET KIOHHPOBAHHME YEIOBEYECKHX HWHJIMBUJIOB
STHYECKU HETIPUEMIIEMBIM.

I'enernuyeckasi HH:KeHepUsl — HayKa 00 M3MEHEHUU T€HETUYECKOW MPOTPaMMBbI
KJIETOK.

3. buoun:xenepusi u 6uorexHosoruu. buonuka.

Buonnka — 3TO0 Hayka O cuctemax, (YHKIHS KOTOPBIX KOMUPYET (YHKIHMH KUBBIX
CHCTEM, O CUCTEMaxX, KOTOPBIM IMPHUCYIIE CHEHU(PHUUIECKUE XaPAKTEPUCTUKN TPUPOTHBIX CUCTEM
WM KOTOPBIE SIBJSIIOTCS UX aHaJoraMH, B 0ojiee y3KOM MPAKTUYECKOM IUIAHE — 3TO U3YYCHUE
BO3MOKHOCTH KOHCTPYHPOBaTh MAlIMHY IO >KUBBIM MOJIEISIM WJIM HCIIOJIb30BATh MPUHIIMUITBI
neiictus (1960r. CILA).

CeronHst MHXEHEpPBI CTPEMSTCS K pa3pabOTKE HSKOJOTHYECKH YHCTHIX M JICHIEBBIX
TexHONOoTul. nest 3aMMCTBOBaHMS HH)KEHEPHBIX PEIICHUH Y )KUBOUM MPUPOJIBI MPUOOPETALT BCE
OoNBIIYI0 aKTyalnbHOCTh. [Ipupona mojckaszana MHXKEHEpAM TaKHe PEIICHUs, KaK WIJIbl IS
MOJIKOKHBIX MHBEKIWH, BBIMOJHEHHBIE HAMOM00ME 3MEWHBIX 3YOOB; 3aCTEXKKH - MPUIHIAIKA
OCHOBaHbl Ha TOM K€ IMPHUHIMIIE, YTO M COIUIOAMS peneiHuka. KOHCTpyKIus MUeIHHBIX COT
Jiera B OCHOBY M3TOTOBJIEHHUSI «COTOBBIX HaHEJE» JJIsi CTPOUTENBCTBA KUIIBIX JIOMOB, INIOTUH
U JIPYTHUX COOPY>KEHUH.

MHorue HaceKkoMble MOTYT IE€pe/IBUraThCs B BO3AyX€ HE TOJIKO BIEpeld, HO M Hazal,
BIIPABO, BJIEBO, BBEpPX, BHU3. UTOOBI B M0JIeTE HE BO3HUKAIM KOJIeOaHUs, HA KOHI[AX KPBUIbEB Y
HAaCEKOMBIX HMEIOTCS XWUTHUHOBble YyToimieHus. Ceiliuac aBHAKOHCTPYKTOPbI TNPUMEHSIOT
MOo1I00HBIE TIPUCTIOCOOJICHNS JIs1 KPBUIbEB CAMOJIETOB, YTOOBI YCTPAHUTh BHOPAITUIO MaITUH.

Ha ocHoBe mnpuHIMIA CTPOEHHUS 3XOJOKATOPOB JIETYYMX MBbIIIEH KOHCTPYUPYHOTCS
MoJieN IPUOOPOB - JIOKATOPOB Uil CJENBIX Jitojed. VHkeHepsl - OMOHUKM MHOTMX CTpaH
paboTaroT HaJl BBHIICHEHHMEM MEXaHM3MOB OPHEHTALMU JXMBOTHBIX, PACKPBITHE KOTOPBIX AAET
BO3MO’KHOCTb CO3/1aTh HOBbIE HABUT'AIIMOHHBIE IPUOOPHI.
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OxapakTepu3oBaTh BCE >KHBBIE OOBEKTHI, MPHUHIMUIBI OPraHU3AIMH KOTOPBIX MOTYT
MOMOYh YEJOBEKY B PEUICHHH pPa3HOOOpPA3HbIX HAyYHO- TEXHUYECKHX 3a7ad, HpPOCTO
HeBO3MOXHO. [IpoOnembl, cBSI3aHHBIE C OMOHUKOW, MOXKHO Pa3eIUTh Ha 3 TPYIIIHL:

1. [TpoGaemsl, aJist pemeHnust KOTOPhIX T0CTATOYHO UMEIOIIMXCS 3HAHUM OMOJIOTHH.

2. Bonpocsl, pemieHne KOTOPBIX HYXXHO MCKaTh, M3y4as KHBYIO  IPUPOLY U
COBEPILIEHCTBYS OMOJIOTUYECKHUE 3HAHUS.

3. Bomnpocsl, camble yBiiekaTeabHbIE, KOTOPbIE IPUPO/IA TIOKa elle TauT B cede.

3anauy OMOHHMKH PEIIAIOTCsl YUYEeHBIMH MHOTHX CIeMajbHOCTEH: (pu3uKaMH, XUMUKaMHU,
MaTeMaTUKaMU, KHOepHETUKaMU, UHKEHEepaMH U JIp.

buotexnonorusi. BHOTEXHOJOrHs - 3TO COBOKYIHOCTb IPOMBIIIJICHHBIX METOJIOB,
MIPUMEHSIEMBIX JUIS IPOM3BOJICTBA Pa3IMUYHBIX BELIECTB C UCIOJIb30BAaHUEM >KUBBIX OPIaHU3MOB,
OMOJIOTMYECKUX MPOLECCOB WM sBJIeHUI. bHOTeXHOIOrHYeckue Mpolecchl, OCHOBaHHbIE Ha
KHU3HEIEATEIbHOCTH MUKPOOPraHM3MOB, YEJIOBEK pa3paboTana MHOIO ThICAY JIET Hazaj st
BBIMIEYKU XJieba, M3rOTOBJIEHHE ChIpa W JPYrUX MOJIOYHBIX TPOIYKTOB, BHHOEIHS,
MUBOBAPEHUS U T.I., OJTHAKO caM TepPMUH «OHOTexHosorus» (0T rped. buoc - xxu3up, TexHoc -
HCKYCCTBO, MacTepCTBO U JIOTOC - CIIOBO, YUCHHE) BBEJM TOJIBbKO B 70-e¢ roapl XX crojetusi. B
Halle BpeMs B MHUKpPOOMOJIOTMYECKON IPOMBIIIJIEHHOCTH pAa3JIMYHbIE BUJBI OaKkTepuil u
MHUKPOCKOMTUYECKUX TPHOOB HCIIOJB3YIOT JJsl MPOU3BOJCTBA AHTUOMOTHKOB (NMEHHUIIMIUIMHA,
CTPENTOMUIIMHA, YIPUTPOMUIIMHA U JIP.), BATAMUHOB, TOPMOHOB, (D€PMEHTOB, KOPMOBBIX OEJIKOB
u 1p.. COBEpIICHCTBYIOTCS OMOTEXHOJIOTHMYECKUE MPOLECCHl M B MHINEBOW MPOMBIIUICHHOCTH,
rie NpUMEHEHHE BBICOKOTIPOM3BOIUTEIIBHBIX ITAMMOB MHUKPOOPTaHU3MOB u
COBEPIIICHCTBOBAHMUS TEXHOJOTUM TO3BOJISICT YBEJIWYEHHUS BBITYCKA MHIIEBBIX H3/CIHMA
(KMCIIOMOJIOYHBIX MTPOJYKTOB, CHIPOB, MHBA U JP.) U KOPMOB (CHUIIOC, KOPMOBBIE IPOXOKH U JIP).

buoTtexHonornueckue NpOIECCHl MPUMEHSIOT JIi OYHCTKH OKPYKAIOWIEH Cpeasl OT
OBITOBBIX U MPOMBIIIJICHHBIX 3arpsi3HEHU, B YaCTHOCTU CTOYHBIX BOJ. MeTObl OMOJIOTHYeCKOi
OYUCTKH OCHOBaHBI Ha CHOCOOHOCTH HEKOTOPBIX BUJOB OakTepwii Kak B a’dpOOHBIX, TaK U B
aHadpPOOHBIX YCIIOBHUX pa3jiaraTb OPraHUYECKUE COCIUHEHHs, TIONAa0IINe B BOJOEMBI, TIOYBY
U T.0. s yCKOpPEHHs ASTHX pPEaKIUMH HCIONb3YIOT BBICOKOAKTUBHBIC IITAMMBI OaKTEpHH,
BEIBE/ICHHBIE B pe3yibTare celiekuud. OHM PacKIaIbIBAlOT TaKUE OPraHUYECKHE COCIMHEHUS,
KOTOpBIE MOTYT MHUHEpPaIH30BaTh €CTECTBEHHbIC OakTepuu. /{7 OYMCTKM CTOYHBIX BOJX U
BOJIOEMOB HCHOJB3YIOT TaK)K€ CIIOCOOHOCTB psiJla OPraHU3MOB HAKAIIMBATh OPTraHUYECKUE I
HEOPTaHWYECKUE COCJMHEHUS WIM OINPEACICHHBIE XMMUYECKHE JJEMEHThI B CBOMX KIIETKAX
(HeKOTOpBIE TPYIIIBI OAKTEPHH, BOJIOPOCTCH, MPOCTEHUIINX ).

buotexHonoruueckue mpouecchl NPUMEHSIOT M Npu  pa3paboTKe OMOJIOrMYEcKUX
METOJIOB OOpBHObI € BPEAUTEISIMH CEJIbCKOIO M JIECHOTO XO3SIMCTB, KPOBOCOCYIIUX U
Napa3suTUYECKUMU )KUBOTHBIMU NOJJ00HOE. B yacTHOCTH, MCHIOJIB3YsI IITAMMBbl HEKOTOPBIX BUI0B
MHUKpPOOPraHU3MOB (BUPYCOB, OakTepuii, TrpuOOB), H3rOTAaBIMBAIOT IMpenaparbl, KOTOpPbHIE
3¢ (}EeKTUBHO CHUXKAIOT YUCJICHHOCTb BPEAHBIX BMJIOB, HE 3arps3Hss OKPYKAIOLIYIO Cpeay
TOKCUYHBIMM ~XHMHYECKMMH coeMHEeHusIMH. HeoO0XoauMbIM  ycIOBHEM  HCIIOJIb30BAaHUS
OMOJIOTHYECKUX TMpenaparoB (OuompenapaToB) SBISETCS MX 0€30MAaCHOCTHh IS OE3BpPEIHBIX
BUJIOB OpraHu3MoB. B mocnennee Bpemst B pa3paboTke OMOTEXHOJIOIMUYECKUX IPOILIECCOB BCE
HIMpE HMCIONIB3YIOT METOJIbl F€HETUYECKOW M KJIETOYHOM HHXKEHEPUHU, YTO JIAeT BO3MOXHOCTh
NoJTyyaTh pa3jMyHble COEAMHEHHS M IpernapaThl: 3allUTHbIE OENKU-UHTEPPEPOHBI, TOPMOHBI
(MHCYJIMH, TOPMOH POCTa U JIpyrye), BAKIIUHBI IPOTHUB BUPYCHBIX 3a00eBaHu (MHPEKIIMOHHOTO
rernatuta B, surypa, aieHOBUPYCOB U Ip.).
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Hcnonp3oBaHne  JKMBBIX  OpPraHU3MOB M OWMOJIOTMYECKMX  IPOLECCOB IS
MPOMBIIUICHHOTO TOJTYYCHHS PA3IMYHBIX MPAKTHUYECKU BAXKHBIX BEIIECTB OTHOCHTCS K 0COOOM
o0nacTy, KOTOPYIO Ha3bIBalOT OWOTexHoJoTHel. B mociennee BpemMs B pa3paboTke
OMOTEXHOJIOTUYECKUX IMPOLECCOB BCE 4Yallle HCHOJb3YIOT pe3yibTaThl HCCIIEI0BaHUIMA
FEHETUYECKOU u KJIETOYHOM WH>XXEHEPUU.
['eHeTnueckass WHXXEHEpUS - 3TO MPUKIAJAHAs OTpacib MOJEKYJISIPHOM TE€HETHKH, KOTopas
pa3palaTbiBaeT METOAbl MEPECTPOMKHM TI'E€HOMOB OPraHU3MOB IIOCPEJICTBOM WU3BATUS WU
BBEJICHUSI OTJENbHBIX TIE€HOB WIM HX TIpynn. Kak mnepeHOCUMKH CUHTE3HpPOBAHHBIX WIIU
BBIZICJICHHBIX TEHOB WCHOJB3YIOT BUPYCHl (Hampumep, Oakrtepuodarv) WIM IUIa3MHUIbI
(03aXpOMOCOMHBIE (bakTopsl HACJICICTBEHHOCTH).

Knerounast nmxenepus - orpaciib OMOTEXHOJOTHH, B KOTOPOH MPUMEHSIOT METO/BI BBIJCICHUS
KJIETOK M3 OpraHu3Ma, COJIEp)KaHHE MX Ha HCKYCCTBEHHBIX IMHTATEJIbHBIX Cpelax, a TakKke
ruOpuau3anuei comaTuyeckux Kietok. KiioHupoBaHue - 3T0 MojiyueHHe COBOKYIHOCTH KJIETOK
WM OPTaHU3MOB OT OOIIETO MpeKa HEMOJIOBBIM ITyTEM.

1.5.JIekuusa Ne 5 (2 gaca)

Tewmbr: «YenmoBek kKak OMOJOTHICCKUN BUI»

1.5.1. Bonpocsl jJekiuu:

1. IIpoucxoxaenue yenoBeka. OCOOCHHOCTH CTPOCHHS, IPUCYILUE TOIBKO YEIOBEKY.

2. HampaBiieHue 3BOJIONUHU YeJIOBEKA. DBOJIOIUOHHAS BETBb, BeAyllas OT 00e3bsH K
YEJIOBEKY.

3. DKojoruueckoe pa3HooOpazue COBPEMEHHOTO YEJIOBEKA.

1.2.2. KpaTrkoe coaep:xkaHue BONPOCOB

1. Ipoucxoxkaenne uyesoBeka. OCO0EHHOCTHM CTpPOeHHs, MPpPHCYyIIHEe TOJIbKO
YeJI0BEKY.

IBOJIIOLIMS YEJIOBEKA, UJIM AHTPOTIOTE€HE3 — UCTOPUUECKHI MPOLIECC 3BOTIOLUOHHOTO
CTaHOBJIEHHUA uenoBeka. Hayky, wu3yyarouryro MPOUCXOKJECHUE YEJIOBEKa Ha3bIBAIOT
aHTponoJiorueil. B OoCHOBE COBPEMEHHBIX MPEACTABICHUM O MPOUCXOKICHUH YETIOBEKA JICHKUT
KOHLIEILHUSA, B COOTBETCTBUU C KOTOPOM YEJOBEK BBIIIEN W3 MHUpa KUBOTHBIX. [IepBble HayuHbIE
JI0Ka3aTeNbCTBA B MOJB3Y ATOW KOHIENIHMH OblaM mpenctaBieHbl Y. J[apBuHOM B ero Tpyne
«[Ipoucxoxaenne dvenoBeka H 1oJyioBoii oTOop» (1871) . B Hacrosimee Bpemsi B TOJIb3Y
KOHIIEMIIMY )KMBOTHOI'O TPOMCXOXKICHHUS YEJIOBEKa CIYXHUT PsJl I0BOJIOB, Hanbojee BaXKHBIM
U3 KOTOPBIX SIBJISIIOTCS CIIEyOIHe:

1) ny1st yenoBeKa XapaKTepHbI BCE YEPTHI, IPUCYIIIUE TUIY XOPAOBBIE, B YACTHOCTH: A)
OunarepasibHast (IBYXCTOPOHHSISI) CHMMETPHSI B CTPOCHUHU Tena;  b) Hanmuuue B 3apObIlIeBOM
Pa3BUTHH XOpABl M >KaOEpHBIX IIENeH B TOJOCTH TIIOTKH; B) pacnonoxenue HepBHOI
CUCTEMBI B (popme TopcalibHON TPYOKH.

2) na yenoBeka XapakTepHbl Bce depThl mnoarumna I[lo3Bonounsie (Yepemnsie), a
MMEHHO: A) HaJMuue BHYTPEHHEr0 OCEBOr0 CKeJieTa, OCHOBOM KOTOPOTO SIBIISIETCSI Pa3BUTHIN
MO3BOHOYHBIM CTOJ0, C MEpeIHUM KOHIIOM KOTOpPOro cOouJieHa 4epernHas KopoOKa, a Takke
HaJIM4yMe JIByX NHap KoHeyHocTeld; b) meHTpaibHas HepBHAs cucTeMa UMEET BUJI TPYOKH
MepPEeXOsIIei B TOJIOBHON MO3T, KOTOPBIH COCTOMT M3 5 oThenoB; B) cepaie pa3BuBaeTcs Ha
OpIOIIHOM CTOPOHE TeJa.
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3) Jns yenoBeka XapakTEpHbI BCE 4YEPThl Kiacca MIIEKONUTAKOIIKME, @ UMEHHO: a)
AKUBOPOKJACHHE U BCKAPMJIIMBAHUE MOJIOKOM HaJIMYM€ MOJIOYHBIX JKE€JI€3, BOJOCSIHOIO MOKPOBA;
0) TEIJIOKPOBHOCTh M OOWJIME TMOTOBBIX JKele3 Juisi  00ecleueHuss TEPMOPETYIISIUU; B)
pasnesnieHre MoJjocTh Tena auadparMoil Ha OpIONIHOW M TPYAHOW OTAENBI; T) Hajduuue 4-X
KaMEpHOI'0 cepJua, JIEBOM JAyrMm aopThl, OTCYTCTBHE B 3pENIbIX SPUTPOLUTAX sJEep; 1)
JbIXaTeIbHasl CUCTEMa IpeACTaBIeHa JIETKUMHU, TPaxesiMi, OpOHXaMH, ajlbBEOJIaMU; €) HaJIuuue
BCEX KOCTEH, XapaKTEpPHbIX JJI1 MIICKOMUTAIOIINX. Y YellOBeKa HET HU OJIHOW JIMIIHENH KOCTH,
KOTOopas Obl OTCYTCTBOBaJIa y MJICKONUTAOIUX. B ckenere mMeercs 7 MIEHHBIX MO3BOHKOB, 2
MBIIIENIKA 3aThJIOYHOM KOCTU U 3 CIIyXOBBIX KOCTOUKH, XapaKTEPHBbIE JIJIsI MIEKOTUTAIOIINX; 3K)
HaJIMYME MOJIOYHBIX M IIOCTOSIHHBIX 3YOOB TpeX TIpyMNIl; 3) MPOSIBIEHUE AaTaBUCTHUYECKUX
MIPU3HAKOB, HAJIMYUE PYAUMEHTApHBIX OPraHOB  (MBIIILbI, IPUBOJISAIINE B JIBUKEHHE YIIHYIO
PaKOBHHY, OCTaTOK CJIETION KHUILKH, TPETHE BEKO IJ1a3a u Jp.).

4) Jlns yemoBeka XapakTepHBbI BCe UepThl Mmojkiacca I[lnameHTapHble, a UIMEHHO: a)
HaJIMYMe IUTalleHThl; 0) BBIHAIIMBAHME IUIOJA BHYTPHU Tella MaTepu W IMHUTAaHUE €ro uepe3
TUTALIEHTY.

5) s yenoBeka xapakTepHbl Bce 4epThl oTpsiza [IpumaTsl, a UMEHHO:

a) HAJIM4YME OJHOW TMapbl TPYAHBIX MOJOYHBIX JKeje3; 0) KOHIbI maibleB ((hagaHrn)
UMEIOT HOITH, a JIAJOHW TIOKPBITHI Y30paMH; B) MPOTHBOIOCTABICHHE OOJBIIOrO Maliblia
nepeHel KOHEYHOCTH OCTaIbHBIM, YTO OOeCTIeYMBacT OPaXHALMIQ (XBATATEIbHYIO () YHKIUIO);
I) HIMYHE MEHCTPYaJbHOTO Nepuojia U OCPEMEHHOCTH JUIUTEIBHOCTHIO B 9 MecsIueB; 1)
aHTureHsl cucreMbl ABO uenoBeka u 4enoBeKoOOpa3HbIX 00€3bsiH CXOAHBI . ['pymimel KpoBu A
(IT) u B (III) oGHapy>keHBI Y BceX 4eIoBEeKOOOpa3HbIXx 00e3bsH, rpynmna O (I) mume y mumnanse.
KpoBb mmmnaH3e u ropusuibl MOXKHO MIEPEITMBATh YEIOBEKY; €) HaJIMUMe CXOJCTBA B KAUeCTBE U
CTpPOCHHU XpOMOCOM. J[Jisi deroBeka xapakTepHbl 23 map XpOMOCOM, JJisl 4eJ0BEKOOOPa3HBIX
00e3bsiH — 24 mapbl, U3 KOTOPBIX 13 map mo cBoeMy CTPOSHUIO OJIMHAKOBBI B 000HX CITyYasiX; ¥K)
Hajnuue 3HaunTenbHON romosoruu JIHK denmorexka ¢ JIHK o6e3psH. Hampumep: romosorus
JIHK denoBeka u mmmIiianze coctapisier 91-92%, denoBeka u rudOoHa -76 %; 3) oJauHAKOBas
YyBCTBUTEJIBHOCTh YEJIOBEKA M YEJIOBEKOOOPA3HBIX 00€3bsiH K BO3OYAUTENSIM OJHUX M TE€X KE
0o0JIe3HEH M CXOJCTBO MX MPOSBICHUS, CXOJICTBO MEXAY I€HaMH, KOHTPOJIUPYIOIIMMU CHHTE3
O0enkoB y mpumaroB. YernoBeK  OTIMYAETCS OT APYrUX TNPUMATOB BCErO JIUIIb OIHOM
AMUHOKHUCJIOTHOM 3aMEHOM.

MecTo 4enoBeka B CUCTEME KMBOTHOTO MUpa OMPEIEISIETCS TEM, YTO OH OTHOCHUTCA K:
Tuny Xopposeie, Ilogtuny IlozBonounsle, Kiaccy Muekonutaromue, Iloaknaccy
[TnanenTtapusie, Otpsany I[lpumatsr, CemeiictBy ['omunuabi, Pogxy Homo uyenoBex, Bun -
UenoBek pa3yMHBIN.

2. HampagJieHne 3BOJIIOIMH YeJI0BEKa. JBOJIOLMOHHASI BeTBb, BeAyIIasi OT 00e3bsIH
K 4YeJIOBEKY.

JapBuH mnpuaaBan OoJplIOe 3HAUYE€HHE  TakUM (akTopaMm  aHTpOIOreHes3a, Kak
M3MEHYHMBOCTh TEJIECHBIX U MICUXMUYECKUX CBOMCTB MPEAKOB YEJIOBEKA, UCIOIb30BAHUE MU TEX
WM WHBIX OPTraHOB, €CTECTBEHHBIH M TOJIOBOU OTOOD. @®.DHrenbc Ha3Bal BaKHEUITUM
(dakTopoM aHTpororeHesa TpyA. Baxkseimum crnenuduueckum ¢GakTOpOM aHTPOIOTEHE3a
SBWJIACH MSCHAs TMHINA. AHTPOIOJOTH YAENSIOT OO0NbIIOE BHHUMAaHHE  TakoMy (akTopy
aHTPOIIOTE€HE3a KaK AJbTPYU3M .
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Y. JlapBrH B KauecTBE NPapOIAMHBbI YeJIOBEKa Ha3Bayl AQpUKY, OTMEYas, YTO UMEHHO
B Adpuke oOUTalOT 00€3bsiHBI, CTOSIINE O MOP(OJIOTUU U PA3BUTHIO HamboJiee OIHM3KO K
COBpEMEHHOMY 4esloBeKy. BocTtounas Adpuka okaszanach NpapoJuWHON dYenoBeka. YeraoBek
COBpeMeHHOT0 (u3ndeckoro tumna Berynmi u3 Adpuku B FO-B EBpony 37-44 Teic. neT Hazaf,
otkyna oH mepemen B 3. EBpomy oxono 34 Thic. ner Hazaa. Pachl - 3TO HCTOpUYECKH
CJIOKMBILIMECS] TPYNNUPOBKU  (TPYNIbl  MOMYJSIIMK)  JIIOJEH  pa3sHOH YUCJIEHHOCTH,
XapaKTEepU3YIOLIUECS] CXOACTBOM MOP(OJOrHYEeCKUX U (U3MOJIOTUYECKHX CBOMCTB, a TaKke
OOIIHOCTHIO 3aHUMAEMbIX TEPPUTOPUH.

B npaktuyeckoM 11aHe O4YeHb MOMYJIsIipHA KiaccuUKalus poJia YeJIOBEYECKOro Ha
€BPOIIEOU 0B, HErPOUOB, MOHIOJIONIOB U aBCTPAIOUOB.

EBponeonspl CBETIIOKOXKH, U1l HUX XapaKTE€PHBI NIPSMBIE WIA BOJHUCTBIE CBETIIO-PYCHIE
WM TEMHO-PYChlE€ MATKHE WIN CPEIHEH XKECTKOCTH BOJIOCHI ,CEPBIE, CEPO- 3E€JICHBIE WIH Kape-
3eJIeHbIe IIMPOKO OTKPBITHIE TJla3a ,yMEPEHHO Pa3BHUTHIM MOJOOPOJIOK, ITUPOKHUM Ta3 ,y3KUH U
CHJIBHO BBICTYMAOLIUN HOC ,HETOJICTHIE T'YOBI U JOBOJIBHO OOMJIBHBIN BOJIOCSHON MOKPOB Teja U
yuna. Jlis JKeHIIMH 3TOM pachkl XapakTepHbl NOJychepruecKue Ipyau U BHITYKIIbIE STOUIBL.

Jronu mpuHamnexamue K 3TOH pace, 3aHMMAIOT OOJbIIYI0 4YacTh EBpombl, a Takxke
MpuJIeraronue K Hei o01acT.

Herpouapsl TEMHOKOXH, JJI1 HUX XApAaKT€PHbl KypyaBble WM IIEPCTUCTHIE TEMHBIE
BOJIOCHI, TOJICTBIE TYOBI, OUE€Hb IIMPOKUI U TJIOCKUKA HOC, OYEHb KPYIIHBIE 3YObl, Kapue iU
YepHbIC TIJ1a3a, JUIMHHAS TOJI0BA, PeIKas PacTHUTEIbHOCTh HA JIMIIE W TeNe, Y3KUU Ta3, OOJbIIne
CTYnHH. /{7151 )KEHIIUH XapaKTepHBI TPYIH KOHUYECKON (HOPMBI M MAJIOBBITYKIIBIE STOIHUIIBI.
Jronu, npuHannexamume K 3TOM pace, 3aHUMAIOT MPAKTHYECKH BECh IKBATOPHAJIBHBIN MOSIC OT
Adpuxu o octpoBoB Tuxoro okeana. K 31oit pace npunaanexxar HaceneHue AQpHKH, a Tak
’Ke  Herputo (MUrMeW), OKEaHWYECKHE HETpOHIbl (MENTaHEe3WHIbl), I0KHOA(DPHUKAHCKUE
OYIIMEHBI ¥ TOTTEHTOTBHI.

MOHTOJIOUBl  CMYTJIOKOXKH, O0JIAAI0OT KENTOW MM JKENTO- KOPUYHEBOW Koxkel. J{ims
HUX XapaKTEpHbl MPSIMbIE KECTKUE HCCHHS-YEPHBIE BOJIOCHI, IUIOCKOE KPYIHOE CKYJIAcTOe
JIUIO, Y3KHE U CJIEerKa pacKoChle KapHe IJa3a CO CKIAJKOM BEpPXHEro BeKa (TPETbUM BEKOM
WM IMUKAHTYCOM) BO BHYTPEHHEM YTy TIJa3a, INIOCKUH U JI0BOJBHO IMIMPOKUN HOC, peaKas
pPacTUTENIBHOCTh Ha JuLEe U Tene. Jlroau, npuHaayiexanme K 3ToM pace, 3aHMMaroT BocTtouHyro
Cubups u Monromnuto, Jlaneanii Boctok, Llentpansnyio u FOro-Bocrounyro Asmuro.
CMelaHHy0 MOHTOJIOUIHYIO pacy NPeICTaBISI0T WHAOHE3UHIbI U aMEPUKAHCKHE UHCHIIBI.

YacTto B BHJI€ OTAEIBHOM pachl BBIIEISIOT aBCTPAIIOUIOB, KOTOPBIE ITOYTH TakK ke
TEMHOKOXH ( MX KO’Ka MMEET IIOKOJIAJHbIN 1IBET), KaK ¥ HErPOMJIbl, HO Il HUX XapaKTepHbI
TEMHBIE BOJHMCTBIE BOJIOCHI, KPYIIHAs TOJI0BA U MACCUBHOE JIMIIO ¢ OYEHb IIMPOKUM M TNIOCKUM
HOCOM, BBICTYMAIOIUM TOJ00POJAKOM, 3HAYUTENBHBIH pPOCT BOJOC HA JMIE U Telle.
ABCTpanoupl SBISAIOTCS abopureHaMu ABCTPaIUU.

3. JKkos0rHYecKOe Pa3HOO0pa3ue COBPEMEHHOI0 YeJI0BeKa

Mopdonorudyeckne u GuU3NOIOrHIECKHE OCOOCHHOCTH YEJIOBEKa, T. €. €r0 KOHCTUTYIIHS
1 (yHKIMOHAJIbHAs aKTUBHOCTb JIAaBHO MPEACTABISIOT BCEOOIINN HHTEPEC, KOTOPhII BOCXOIUT K
nanexkomy mnponutomy. Eie Benukuii Bpau qpeBHOCTH [Unnokpar pasinuyan CUIbHYIO, INIOTHYIO,
BJIQKHYI0O M JKMPOBYIO KOHCTUTYLMIO 4YEJOBEKa, IMPUYEM CUMTAl, 4YTO JIOAU pPa3HbIX
KOHCTHUTYLIHAJIbHBIX THUIIOB CKJIOHHBI U K pa3HbIM 00JIE3HSM.
[Toznnee Knapauii TI'asen (130—200) Boijensini 4eTbipe KOHCTUTYUMANBHBIX THUIA JIIOJEH,
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CBSA3BIBASsl KaXIbId THUIl C OMNpPENEICHHBIM XapaKT€pPOM J[IBHJKEHUS «COKOB» B opraHusme. B
YaCTHOCTH, OH pasiiMyall TaKMe «COKM» Kak sangua — (KpoBb), phlegma (XojomHast ciin3b),
chole (kemun), melan chole (uepnas >xemusp). Ilpeobnamanue B opraHusmMe TOTO WJIM HWHOTO
«COKa» OmpejeNisiio Tl TeminepameHnta mojed. [losTtomy mo Tumy TemnepameHTa [anen
pa3nuyan CaHrBUHUKOB (BECEJbIX, MOJBMKHBIX, MOCTOSIHHO CTPEMSIIUXCS K IepeMeHaMm),
(rerMaTHKOB (MEUIUTENIbHBIX, CIEP’KaHHBIX, COXPAHSIIONIMX CIIOKOHCTBHE B JIF0OOOW CHUTyaluHy,
HO MHEPTHBIX), XOJEPUKOB (HAIIOPUCTBIX, DHEPTUYHBIX, HO THEBHBIX U IPHUCTPACTHBIX) U
MEJIaHXOJIMKOB (pa3ApakUTEIbHbBIX, HEPEUIUTEIbHBIX, HO CIIOCOOHBIX K OOJIBIION CUCTEMHOCTH B
pabore). Takoit kimaccuduKaMy KOHCTUTYIMOHAJIBHBIX THUIOB mpuaepxkuBaics u UW. IL
[TaBioB.

B navane XX B. (panmysckuii Bpau Curo Ha OCHOBE yueTa XapakTepa MUTAHUs, JIbIXaHUS,
JIBIDKEHUS. U HEPBHBIX PEAKLIUN MPEUI0KUIT BBIICIATh YEThIpe KOH-CTUTYLIMOHAIBHBIX THUIIA —
nepeopanbHbIN, JIMTECTUBHBIMN, MBIIIEYHBIN u pecnupa-TOpHBIi.
K nepebpanbHOMY THITY OH OTHOCHJI JIFOJIEH C OTHOCHTEILHO KPYITHOM TOJIOBOM M Y/UTMHEHHON
rpynHoit kinerkod. K aurecTuBHOMY TuIly ObUIM OTHECEHBI JIIOAM C OOJIBLIIMM >KHBOTOM,
KOPOTKOW M IMIUPOKOW TPYTHOM KJIETKOMW, Pa3BUTBIMU UYETIO-CTAMHU. K MBIIIIEUHOMY THITY OBLITH
OTHECEHBI JIIOJU C Pa3BUTOW MYCKYJIaTypoM, IIMPOKUMH IJIeYaMH, UIMHHBIMA KOHEYHOCTSIMHU.
Haxkonen, pecipaTOpHBIN THI TO 3TOH Kiaccuukamuu ObLT MPEICTABICH JIOABMH C Pa3BUTON
TPYOHOM KIETKOM M HOCOBOM TMOJIOCTBIO, C MJMHHOW TPYJHOM KIETKOM W JJIMHHBIMH
KOHEYHOCTSIMH.

B 20—30 rr. Hamero Beka HeMmeukuid Bpau Kpeumep ompenenul Tpy KOHCTU-TYLIMOHAJIBHBIX
TUNA — ACTEHMYECKHH, NMUKHUYECKUH W aTIETHUYECKH. ACTEHMYe-CKUA THUI — JIIOJU C
YTOJIIIEHHOW FPYJHOM KJIETKOW, Y3KUMHU IJIeYaMH, OTCYTCTBUEM KHUPOBBIX OTJIOKEHUH, pE3KUMU
nepeMeHaMu HacTpoeHus. [[MKHIUYeCKUi TUIT — JI0U ¢ OOJIBIIMMH pa3MepaMH TOJIOBBI, TPYIU
U KUBOTA, IJIOTHOW (DUTYpOid, CKIOHHOCTBIO K OXHPEHHUIO, K TUIABHOM CMEHE HACTPOCHHUSI.
ATneTH4ecKuil TUI MPEACTaBIIEH JIIOJbMHU, JUISI KOTOPBIX XapaKTEpHbl MACCHUBHBIA TPYIHOU
OTJIEJI CKeJIeTa, MUPO-KUE TUICYH, XOPOIIIO PA3BUTHIE MBIIIIBI, MEJIEHHAs (TIOCTETICHHAs1) CMEHA
HAcCTpOe-Husl.

Boinenenne KOHCTUTYHMOHAJIBHBIX THUIIOB JIOACH HE MOTEPsIO CBOEr0 3HAYEHUS W B Halle
BpeMs. B 3aBucMMOCTH OT LeNeld TUIU3ALMH MCIONB3YIOT KaXIyH M3 Ha3BaHHBIX BBILIE
knaccudukarmii. C TeHeTUYECKON TOYKM 3PEHHS MOXHO CKa3aTh, YTO KOHCTUTYIIMOHAJIHHBIN
TUI TOTO WJIM MHOTO WHJAWBUIA €CTh KaTeropus (hEHOTUIUYECKAs, SBISIONIASCS PE3yIbTaTOM
B3aMMOJICHCTBUS TEHOTHIIA U CPEIbI.

OnHaKoO 4YeJOBEYECTBO UPE3BBIUANHO PACCEICHO M0 3€MHOMY LIapy, 3aHUMasi palOHBI,
paznuyaronyecs 1o Kiumary, JanamagdTry, FeOXUMHUYECKUM U IPYTMM OCOOEHHOCTSIM. Mexay
TeM JeilcTBUe  KIMMATHUYECKUX  OCOOEHHOCTEH, a TakKe BIUSHUE TpaBUTAILMH,
AJIEKTPOMAarHUTHOTO TIOJIs, paJualiy, NaTOIeHHbIX OpPraHU3MOB U Jpyrux (HakTopoB
COTMPOBOXKJIAETCSI Teorpauueckoil M3MEHYUBOCTBIO MOPQOJIOTHUECKHX U (DU3HUOJIOTUIECKUX
cBolcTB Jrojieid. [IpuypoYeHHOCTh 3THX CBOHCTB K  OINPEACIEHHBIM  TEPPUTOPUSIM
CBUJIETEJIBCTBYET O Teorpapuueckoil (IK0JIOTHYecKoi) N3MEHYMBOCTH COBPEMEHHOTO YEJIOBEKa.
B KoHTeKkcTe 3TOM WM3MEHYMBOCTH Pa3IMYaIOT APKTHYECKHUE, BBICOKOTOPHBIE U TPOMHUYECKUE
TPYINIIBI JIIOJEH, a TakKe TPYIIbI JII0/IeH, MPOKUBAIOUINX B YCJIOBUSAX YMEPEHHOI'O KIMMarTa.
Hacenenue apkruyeckux rpynn (3CKUMOCHI, YyKYM U Jp.) TPEICTABICHO JIOJAbMH B OCHOBHOM
MYCKYJBHOI'O THIIA C MOBBIIIEHHOM Maccod Tejla M IWIMHIAPUYECKON rpyaHOM kieTkoi. Bce
YJIEHbl 3TUX TPYHI XapaKTepU3YKOTCS TaKKe IOBBIIIEHHBIM YPOBHEM OCHOBHOTO OOMeEHa,
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MOTJIONICHUSI  KHUCJIOPOJa, JHEPreTHYECKUX IMPOLECCOB. Y  HMHAUBUAOB  OOJBIIUHCTBA
ApKTUYECKUX TPYII OTMEUYAETCs BBICOKOE COJAEpkKAHUE XojecTepuHa B KpoBH. Jloau
BBICOKOTOpHBIX Tpynn (ropisl KaBkasza, [lamupa u TsHbIMaHs, KOpeHHbBIE XUTETH DUOTTMU U
Wnnuun, uapeiius [lepy u 1p.) XapakTepusyroTcsl YBEITUYEHHOW €MKOCTBIO TPYAHOW KIETKH U
YBEJIMYEHHEM KOCTHO-MYCKYJIBHON Macchl Tena. [ HMX XapakTepeH IMOBBIIIECHHBINH YPOBEHb
SPUTPOIMTOB (TeMOTJIOONHA) ¥ UMMYHOTJIOOYJIMHOB, HO MOHWXEHHBIM YPOBEHBb XOJIECTEPHHA.
Jlronu tpommueckux rpynn (KopeHHble kutenu Adpuxu, ApcTpanuu, Oxeanun, UHauu u
AMepUKH) XapaKTepu3yITCs Y/UIMHEHHOW (opMOW  Tena, HEJOCTaTOYHO  Pa3BUTOMN
MYCKYJIaTypol, YCUJIEHHON TEIUIOOTAa4eil M T[OHUXKEHHBIM YPOBHEM 3HEPreTUUECKUX
IIPOLIECCOB..

Ha ocHoBe 30HaNBbHON 3aBUCUMOCTH MOPGOPYHKIIMOHAILHON M3MEHYMBOCTH  Pa3HBIX
NOMYJALMKA  YeJIOBEKAa MPEANojiaraloT CyIIeCTBOBaHME aJalTUBHBIX THUIOB, KOTOpPbIE
HE3aBUCHMBbI HU OT PAcoBOM, HU OT STHUUECKON MPUHAJJICKHOCTH U OIPEIEISIIOTCS HOPMOM
peakiuu, 00ecTieunBaroIIei paBHOBECHE TTOMYJISAMNA CO Cpeloi. AnanTaiusi 4eJoBeKa K cpeje
CBSi3aHA C H3MEHEHHEM ero Mop(dosornyeckux Hu (QU3MOJOTHYECKUX CBOMCTB. I[loaTomMy
OJIMHAKOBBIE YEPThI MPHUCIIOCOOIIEHHOCTH K YCJIOBUSM TPONHUYECKUX 30H XapaKTEPHbI Kak JUIs
KOpPEHHBIX >kutenedl Adbpuku (HErpowzioB), Tak W Ul eBporneounjoB WHauu, aBCTpamuiIes.
Enunbie uepThl mpUCIIOCOOIEHHOCTH XapakTepHbl Takke s skureneit Kpaiinero Cesepa
(HCHITBI, YyK4H, 3CKHUMOCHI, caamm).
AJanTHBHOETh 4YEJIOBEKa HWMEeT HCTOpuyeckuil xapakrep. [Ipeamonmararor, 9rto Yy
aBCTPAJIOMUTEKOB TMPUCIIOCOOUTENBHBIE PEAKIUU 3aKIIOYAINCh B aJalTallid MX K KJIUMaTy
TPOMUYECKON 30HBI, @ Y apXaHTPOIOB ATH PEAKIMH PA3BUWIUCH B HAINPaB-JICHUH (OPMUPOBAHUS
MIPUCTIOCOOJIEHHOCTH K BIIQYKHOMY TPOIHMYECKOMY M BBICOKOTOPHOMY KimMaram. Paccenenue
najieaHTponoB B EBporme compoBokaanock (GpopMHpOBaHMEM aJalTUBHOTO THIIA YMEPEHHOTO
nosica (dIMoxa CPEeJHEro MajeouTa). APKTUYECKHE aIallTUBHBIC TUIIBI BO3HUKIIM, BEPOSITHO; B
3MOXY BEPXHErO MajeouTa.

Cunrarot, uTo PU3MUYECKUI TUIT YeJOBEeKa HE M3MEHMIICS 3a nocieanue 35--40 TeIC JeT.
[Toutn He W3MEHWICS W MHTEIUIEKT 4enoBeke. OJHAKO HKOJIOTHYECKHE (aK-TOpHI ceifuac
BO3/ICHICTBYIOT Ha 4eJoBeKa OoJblle, YyeM Jaxke B MponuioM Beke. [losToMy coBpemMeHHOM
TeH/ICHIIMEH (U3NYECKOro O0JIMKa YelloBeKa ceifuac cranu akcenepaisi. OObsICHEHUS TPUYUH
aKceyepaly BechbMa MpoTUBOpeUHBhl. OJIHU CIIEIUANIHUCTBI CYUTAIOT, YTO OCHOBY aKCeIepaIiu
COCTABJISIIOT YJIYULICHHE YCIOBHA KU3HHU U TOBBIIICHUE YPOBHS MEIUIIUHCKOTO OOCTYKHUBAHHS
HaceJsieHus. J[pyrue ke CYMTaoT, YTO aKceJIepalui CloCOOCTBYET MOSIBJICHUE HOBBIX COYETaHUMN
reHoB. Hu onHO, HM apyroe u3 3THX OOBsACHEHMIl He sBsieTca yOeaurtenbHbIM. [lpupona
aKcejepalMyu OCTaeTCs HEBBUICHEHHOH, HO $CHO, YTO akcelepalnus HMEeT U HEeraTHBHBIE
ocobenHocTu. Hanpumep, cpei COBpEMEHHOTO HACEJIeHHs MTOBBICHIIACh YaCTOTa OJIM30PYKOCTH,
KapHeca, pa3JInYHbIX HEBPO30B U T. 1.
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1.6.JIeknust Ne 6 (2 yaca)

Tema: «HenoBek u ero 3710pOBbE)

1.6.1. Bonipoce! JeKknuu:

1. CuctemHasi opranusaiusi 1 00ecredeHrne OCHOBHBIX KU3HEHHBIX (DYHKIIMIA YeIoBeKa.
2. OOMeH BeIEeCTB U YHEPTUHU B OPraHU3Me YeJIOBeKa.

3. VXy/uieHue KauecTBa OKpyKarolen cpejibl U 3JJ0pOBbE UeJIOBEKa.

4. ®akTOpHI 310pPOBbs M PaKTOPHI pUCKA.

1.6.1. KpaTkoe cogep:xaHue BOIPOCOB

1. CucremHasi opraHu3anusi U o0ecnedeHHe OCHOBHBIX KH3HEHHBIX (QYHKIUMH
YyeJI0BeKa.

Teopuss dbyHKUMOHANBHBIX cucTeM, npemiaoxkeHHas II. K. AHoxuHbIM, mo3BoJMa C
HOBBIX MO3MIMN NPUCTYNUTh K OLEHKE (PU3MOJOrHMUecKUX (YHKIHMM 4YesoBeKa B pa3iIMYHBIX
YCIOBHSX €0  JKM3HEACSITEIIbHOCTH W OOBEKTHMBHO  OLCHMBAaTh  3(PGEKTUBHOCTH
peaduIMTAaMOHHBIX MEPOIPUITHH.

Oyukimonaneueie  cuctembl, mo II. K. AHOXuHy, camoopraHusymomuecs U
caMOperyJIUpYyIOIIHecs JTUHAMHYECKUE LEHTpaIbHO-TIepU(epruIecKue OpraHu3alluy,
00beIMHEHHBIE HEPBHBIMH W TyMOPAJIbHBIMU PETYISIIUSIMH, BCE COCTaBHBIE KOMIIOHEHTHI
KOTOPBIX  B3aUMOCOJICUCTBYIOT ~ OOECIIEYCHHMIO  PA3jIMYHBIX  TOJE3HBIX  JJIsI  CaMHX
(YHKIIMOHAIBHBIX CHUCTEM M JJs OpraHu3Ma B II€JIOM aJanTHBHBIX  PE3YJIbTaTOB,
YIOBJIETBOPSIOIINX €T0 Pa3IMYHbIe TOTPEOHOCTH.

AJanTHBHBIE PE3yNbTaThl, 00pa3yooIIue pa3InyHble (YHKIIMOHAIBHBIE CUCTEMBI, MOT'YT
NpOSBIATHCS  HA  MOJIEKYJISIPHOM,  KJIE€TOYHOM, TOMEOCTaTUYECKOM,  IOBEJACHYECKOM,
MICUXWYECKOM YPOBHSX M NpPHU OOBEIWHEHUH XHUBBIX CYIIECTB B MOMYJSIIMA M COOOIIECTBA.
[lenocTHBIN OpraHM3M Ha OCHOBE HEPBHBIX, TYMOPAJIBHBIX U WH(POPMAIIMOHHBIX MEXaHHU3MOB
00BbEIMHSAET MHOXKECTBO CJIKEHHO B3aMMOJCUCTBYIOIIUX (PYHKIMOHAIBHBIX CHUCTEM, YacTO
MPUHAUICKAIUX K Pa3HbIM CTPYKTYPHBIM 00pa3oBaHMAM M OOECHEUMBAIOIIUX CBOECH
COJIPY’KECTBEHHOH €SI TEIbHOCTHIO TOMEOCTA3HC U aJalTallI0 K OKPYKaIoILEn cpeie.

Benymass poiab B aJanTUBHOW CaMOOPTaHM3AlMU Pa3IMYHBIX (DYHKUIMH OpraHu3Ma
MIPUHAJUICKUT €r0 Pa3HOOOpa3HBIM JKU3HEHHO BAXKHBIM U B MEPBYIO OUepe/lb METaOOINIECKUM
notpebHocTsaM. MIMeHHO TOTPeOHOCTH MEPBUYHO OOBEIUHSIOT Pa3HOOOpA3HbIE MOJEKYISPHBIE
MpOIECCHl M TKAHM B CHUCTEMHBIE OpraHU3alid, OOECIICUMBAIOIINE YJIOBIECTBOPEHUE ITHUX
notpedHOcTe. B cBOIO odepens, B mporecce YAOBJIETBOPEHHUS MOTPEOHOCTEH, T. €. MpHu
JOCTM)KEHUU aJalTUBHBIX PE3YJbTAaTOB, MPOUCXOIUT CBOEOOpa3Has (UKCAIMs CIIOKHUBILEHCS
[0J1 BJMSHUEM MOJIEKYJIIPHON NOTPEOHOCTH OPTaHHOM MHTETpalyH.

B pe3synbraTe 3BOMIOIMOHHBIX IPe0Opa3oBaHUi (PYHKIMOHAIBHBIE CUCTEMBI BBICTYIHIIN
B poiu OOBEKTHUBHO CYLIECTBYIOUIUMX AaNlapaToB CaMOOPTaHU3alMH IPHUCIIOCOOUTENBHBIX
GbyHKIMNA opraHu3Ma 4esoBeka. PackpblTHe 3aKOHOMEPHOCTEH MX OpPTaHU3aIlMi M CTaHOBJICHUS
cocraBwiu co3nannymo [1. K. AHOXuHBIM 00111y10 Teoprto PyHKITMOHATBHBIX CHCTEM.

OO1me cBocTBa PYHKIIMOHAIBHBIX CUCTEM

Benymum cBolcTBOM (QYHKIIMOHAJIBHOMW CHCTEMBl JIFOOOTO YpOBHS OpraHU3alluu
SIBJII€TCSI IPUHIIUIT CAMOPETYJIALINH.

B cootBercTBUM ¢ Teopuel (YHKIMOHAIbHBIX CHUCTEM OTKJIOHEHHE TOTO WM HMHOTO
pe3yabTaTa AeITeIbHOCTH (PYHKIIMOHAIBHBIX CUCTEM OT YPOBHS, ONpPEAEISIONIEr0 HOpMaIbHYIO
KHU3HEIEATEIbHOCTh OPTraHN3Ma, CaMo SBJIIETCS MPUIMHON K MOOMIIN3ALIUU BCEX COCTABIISIOIIMX
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(yHKIIMOHAIBHBIE CHUCTEMbl KOMIIOHEHTOB Ha BO3BpAllleHWE HM3MEHEHHOTO pe3ylibTaTa K
YPOBHIO, OIMPEACIAIOIIEMY ONITUMAJILHOE TEUEHUE MTPOLIECCOB )KU3HEACATEIBHOCTH.

B ¢yHKuMOHaNBHBIX cHUCTEMax OpraHu3Ma OTKJIOHEHHE pe3ylbTaTa JAeATeIbHOCTH
(YHKIIMOHAIBHOM CHUCTEMBI OT YPOBHS, ONPEEIISIONIEr0 HOPMAIbHYIO >KU3HEIESITEIbHOCTD,
3aCTaBJsIeT BCE 3JIEMEHThI (DYHKIIMOHAIBHOM CHCTEMBI paboTaTh B CTOPOHY €r0 BO3BpAILEHUS K
ONTUMaIbHOMY ypoBHIO. CamoperyniaropHas JesTeNbHOCTh (YHKIHOHAIBHBIX CHUCTEM
orpeessieTcs JUCKPETHBIMU MTPOLECCAMU CUCTEMHOI'O KBAHTOBAHUS KU3HEAEATEIbHOCTH.

B HopManbHO (QYHKIMOHMPYIOIIEM OpraHu3Me ACUCTBYET YHHMBEpCAJIBbHOE IPaBUIIO:
olmass cyMMa MEXaHHW3MOB, BO3BPALIAIONIMX OTKJIOHEHHBIM OT ONTHMAaJbHOI'O YpPOBHS
pe3yabTaT, ¢ U30BITKOM MpeodiiaaeT Hajl OTKIOHSIOUIMMHY MEXaHU3MaMHU.

B3aumopeiictBue (yHKIIMOHAIBHBIX CUCTEM B OpPraHM3ME OCYILIECTBIISIETCS HAa OCHOBE
MPUHLUIIOB UEePapXUIECKOr0 JOMUHUPOBAHUS, MYJIbTUIIAPAMETPUIECKOTO u
MIOCJIEI0BATEIILHOTO B3aUMOJICHCTBHS, CUCTEMOT€HE3a U CHCTEMHOI0 KBAaHTOBAHUS MPOILIECCOB
KHU3HEIEATEIBbHOCTH.

Wepapxuss ¢GyHKIMOHAIBHBIX CHCTEM B OpraHM3MeE 4YeJIOBEeKa, YIPOILIEHHO TOBOpS,
OTpa)kaeT UX B3aUMOJICHCTBHUE 110 BEPTUKAIH.

MynbTunapaMmeTpruueckoe B3aUMOJCHCTBHE. DTOT MPUHIMUIT OTpa)kaeT O000OIIEHHYIO
JeSITETFHOCTD PA3IMYHbIX ()YHKIIMOHAIBHBIX CUCTEM B OPTaHU3ME YeIIOBEKa.

Bo Bcex 3THX (QyHKIMOHAIBHBIX CHCTEMAaX OKPY)KAIOIIash YeJOBEeKa Cpella CTAHOBUTCS
HEOTHEMJIEMBIM KOMIIOHEHTOM, BHEIIIHUM 3BEHOM CaMOPETYISINU, OMOJOTHUECKON Cpeon ux
NEeATENbHOCTU. B 3TOM mojioKeHHH MOJy4yaeT AajbHeilee pazButue Mbicib M. M.CedenoBa o
TOM, YTO OpPraHuM3M M OKpYXarouiasi €ro cpeaa MpeacTaBissioT eAuHcTBO. [lpu oTrcyrcTBUM
cnenuuyecKkoii  OMONOTMYECKOH  Cpelbl,  CBOEOOpa3HOM  JKojJormueckoi  "Humm",
YIOBJIETBOPSIONICH BEAyIIHe MOTPEOHOCTH YeI0BEKa, CYIECTBOBAHUE €r0, TaK K€ KaK M IPYTHX
BHJIOB JKMBBIX CYILECTB, IPAKTUYECKN HEBO3MOMKHO.

Oco0boe 3HaueHHE IJIs1 YeIOBEKa MMEET COLMaibHas Cpena, CO3JAaHHas BCEH HMCTOpHUEH
pa3BUTHs 4YeJloBE€YECTBA. B uenoBedeckoll MOMYNSIMU COLMalbHAsE Cpela CTaHOBUTCS
JOMUHUPYIOIICH MO OTHOUIEHHIO K OTIEIBHBIM JIMYHOCTSIM M MX CHCTEMHOW OMOJOTHYECKOMN
opranuzanuu. HWHpopMaIOHHBIE COIMANbHBIC OTHOIICHUS TMPUOOPETAIOT U YeJOBeKa
BEJlylllee 3HAUCHHE, KaK B IUIAHE CUCTEMHOI OpraHM3aluu €ro MOBEJEHUS, TaK U B COCTOSTHUU
€ro 370POBbS.

CommaneHast cpema  QopMmupyer y  ueioBeKa  (YHKIHOHAIBHBIE  CHUCTEMBI,
NPUHLUITHAIBHO OTCYTCTBYIOIINE B OMOJIOTHYECKUX MOMYNIALUsAX. BHemHsAs cpena, KoTopast 1t
(YHKIIMOHAJIBHBIX CHCTEM I'OMEOCTATUYECKOTO YPOBHS SIBJISI€TCSI BCETO JIMIIb BHEIIHUM 3BEHOM
caMOpEryJIsiuM, NpUOOpeTaeT Il YelIOBEeKa CaMOCTOSITeNIbHOE 3HAUeHHE M IOJUMHSET cebe
OTJEJIbHBIX YEJIOBEYECKUX WHAMBHJIOB CO BCEMH COCTaBJSIIOIIMMU HUX ()YHKIHMOHATIBHBIMHU
cUCTeMaMHU MEeTa0O0INYECKOr0 U FTOMEOCTaTUYECKOI'O YPOBHSI.

Teopust (QyHKUIMOHAJIBHBIX CHUCTEM, TakMM 0Opa3oM, paJUKaJIbHO H3MEHSET
CJIO’KMBILMECS] TPEACTABICHUSI O CTPOSHMM OpraHu3Ma uejoBeka M ero (yHkuusx. Bzamen
MpE/ICTaBIIEHU O 4YeNOBEKEe KaKk Ha0ope OpraHoOB, CBSI3aHHBIX HEPBHOW W TyMOpPaJIbHOMN
perynsuued, Teopus (YHKIHMOHAJIbHBIX CHCTEM pacCMaTpUBAaeT OpraHU3M 4YeJlOBeKa Kak
COBOKYITHOCTh MHOXECTBA B3aUMOJICHCTBYIONINX (DYHKIIMOHATIBHBIX CUCTEM PA3JIMYHOTO YPOBHS
OpraHu3alliy, KaxKaas U3 KOTOPbIX, U30MpaTeIbHO O0BEINHSAS pPa3IMUHbIe OPraHbl U TKaHH, TaK
e Kak U MOTpeOHbIe MpeIMeThl OKpYKarollel IelCTBUTENbHOCTH, 00eCeunBaeT JOCTHKEHNE
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IMMOJIC3HBIX OJIA OpraHHU3Ma HpI/ICHOCO6I/IT€HBHHX pe3yJibTaToOB, O6YCJ'IOBJ'II/IBaIOIJ_[I/IX B KOHCYHOM
CcyeTe YCTOI\/’I‘II/IBOCTB MeTa00INYSCKUX IpouccCCoB.

2. O0MeH BelecTB M SJHEPIHMH B OPraHU3Me Yesl0BeKa

B >xuBBIX opranu3max 000 MpoIecc COMPOBOXKIAETCS Tepenadeii SHePruu. DHEPTHI0
OTIPENICINIAIOT, KaK CIOCOOHOCTh coBepiiaTh padoTy. CrenuanbHbld pasznen (GU3UKH, KOTOPBIH
M3ydyaeT CBOWCTBA M IMPEBpALICHHUs OHHEPrMM B PAIMYHBIX CHUCTEMax, Ha3bIBAETCS
TepMoauHaMuKkoi. [lom TepMoaMHAMHYECKOW CHUCTEMOW MOHMMAIOT COBOKYIMHOCTh OOBEKTOB,
YCIIOBHO BBIJIEJICHHBIX U3 OKPY>KaOIEro MpOCTPaHCTBA.

TepMorHaMUYECKHE CUCTEMBI Pa3/IeNIsIIOT Ha W30JIMPOBAHHBIE, 3aKPBIThIE U OTKPBITHIE.
W3011poBaHHBIMY HA3bIBAIOT CHUCTEMBI, SJHEPTHUSA U Macca KOTOPBIX HE U3MEHSeTCs, T.€. OHU He
0OMEHHBAIOTCSl C OKpY)KAIOIIeH Cpeloil HU BEIIeCTBOM, HU DSHEPTUEH. 3aKphIThle CHCTEMBI
0OMEHHUBAIOTCSI C OKPY)KAIOIIEeW Cpeloil SHEpPrueil, HO He BEIIECTBOM, IMOITOMY HX Macca
0CTaeTcs MOCTOSHHOM.

OTKpBITHIMU CUCTEMAaMH Ha3bIBAIOT CUCTEMbI, 0OMEHHUBAIOIINECS C OKpYXKAloIIel cpesloi
BeliecTBOM U 3Heprueil. C TOYKM 3peHUs] TePMOAMHAMUKU JKHUBBIE OPraHU3Mbl OTHOCATCS K
OTKPBITBIM CHCTEMaM, TaK Kak IJaBHOE YCJIOBHE MX CYIIECTBOBAHMS - HENPEPBIBHBIM OOMEH
BEIIECTB M JHEPTruu. B OCHOBE mMpoLEecCOB >KU3HENEATEIBHOCTH JISKAT PEaKIUUd aTOMOB U
MOJIEKYJI, TPOTEKAIOUINE B COOTBETCTBHH C TEMHU ke (yHIAMEHTAIbHBIMU 3aKOHAMHU, KOTOPHIE
YOPABISIOT TAKMMH K€ PEaKLUsIMU BHE OpraHu3Ma.

CornacHo TepBOMY 3aKOHY TEPMOJMHAMHKH HSHEpPrHsi HE WCYE3aeT M HE BO3HHUKACT
BHOBB, a JIMIIb IEPEXOANT U3 OJTHOHU (DOPMBI B IPYTYIO.

Bropoit 3akOH TEePMOIMHAMUKH YTBEPHKIACT, YTO BCS DHEPrusi, B KOHIIE KOHIIOB,
MEPEeXOIUT B TEIUIOBYIO OJHEPrHI0, M OpraHM3allus MaTepHH CTAHOBUTCS TOJHOCTHIO
HeyrnopsioueHHOH. B Oonee ctporoit (gopme 3TOT 3ak0H (QOPMYIHpPYETCS TakK: SHTPOIUS
3aMKHYTOM CHCTEMBI MOXKET TOJIKO BO3PAacTaTh, @ KOJWYECTBO MOJE3HOW dHEpruu (T.e. TOU, C
MOMOIIIBIO KOTOPOH MOXET OBITh COBEpIeHa paboTa) BHYTPU CUCTEMBI MOXKET JIUIIb YOBIBATh.
[Ton »HTpONUEH MOHUMAIOT CTENIEHb HEYNOPSIA0YCHHOCTH CUCTEMBI.

HeuzbexxHast TeHIEHIUS K BO3PACTAHUIO DHTPOIUHU, COMPOBOXKIAEMAasl CTOJIb Ke
HEN30C)KHBIM TPEBPALICHUEM TIOJIE3HOH XHUMHYECKOW SHEPruu B OECMOJE3HYI0 TEIUIOBYIO,
3aCTaBJSIET JKUBBIE CHUCTEMBl 3aXBaThIBATh BCE HOBBIE TOPIMH SHEPTUM (MUIIH), YTOOBI
MOJIZICPKUBATH CBOE CTPYKTYPHOE M (DYHKIIMOHATIBHOE COCTOSTHHE.

OOMeH BemeCTB W DHEPTUM - OTO COBOKYIMHOCTh (DU3MYECKUX, XUMHUYECKUX U
(U3MOJIOTNYECKUX MTPOLECCOB MPEBPALIIEHHS BEIIECTB U SHEPTUHU B KUBBIX OPraHU3Max, a TaKkKe
0OMEH BeIlleCTBAMH U SHEPTHEH MEXTy OPraHU3MOM M OKpYyKaromiei cpeaoit. OOMeH BelecTB y
KHUBBIX OPTaHU3MOB 3aKJIIOYAETCS B MOCTYIJICHUHM M3 BHELIHEHM Cpelbl pa3jMuYHBIX BEILIECTB, B
NPEBpAIICHUH W UCHOJb30BAaHMM MX B IMPOLECCAX KHU3IHEAEATEIbHOCTH M B BBIJCICHUU
oOpa3yroumxcs IPOAYKTOB pacnaia B OKPYKaoILIyI0 Cpeay.

Bce npoucxoasume B opranuzMe npeoOpa3oBaHMs BELIECTBA U SHEPIHMH OOBEIUHEHBI
oOnmM Ha3zBaHHeM - MeTabonu3Mm (oOMeH BemiecTB). MeTaboamM3M MOXKHO pa3lieuTh Ha JBa
B3aMMOCBSI3aHHBIX, HO pa3HOHANPABJICHHBIX TMpoIecca: aHaOoOIM3M (aCCUMWIIAIUSA) U
KaTa0oJM3M (IUCCUMUIISTINS ).

AHa0oJM3M - 3TO COBOKYMHOCTh TPOIECCOB OHMOCHHTE3a OPraHWYECKHUX BEIIECTB
(KOMIIOHEHTOB KJIETKH W JIPYyTUX CTPYKTYp OpraHoB W TKaHei). OH oOecnedywBaeT pocCT,
pa3BUTHE, OOHOBJICHHE OMOJOTHYECKUX CTPYKTYp, a TaKXKe HAKOIUICHHE JHEpruu (CUHTE3
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Makpodpro). Karaboau3Mm - 3TO COBOKYITHOCTb MPOIIECCOB PACHICTUICHUS CIIOKHBIX MOJICKYI /10
0oyiee MPOCTBIX BEIIECTB C HCIOJIB30BAaHMEM YacTH M3 HHX B KaueCTBE CYOCTpaTOB IS
OMOCHHTE3a M pacIlelJIeHUeM JpYrodl 4YacTh 10 KOHEYHBIX IPOJYKTOB MeTaboiu3ma C
o0pa3oBaHHEM HYHEPTHUU.

B nporuecce oOMeHa BemecTB NOCTOSIHHO MPOMCXOAUT IPEBPAILlEHUE SHEPTUU: SHEPIHs
CJIOKHBIX OPraHMYECKHX COEAMHEHUH, MOCTYNMBIIMX C IHIIEH, MpeBpaIlaeTcs B TEIUIOBYIO,
MEXaHUYECKYIO U 3JIEKTPUYECKY0. UeI0BEK U KUBOTHBIE MOJIYYalOT SHEPTHIO U3 OKpPYKAIOIIEH
cpelbl B BUJE MOTEHUIUAIBHON SHEPruy, 3aKII0UEHHOW B XMMHYECKUX CBA3SIX MOJIEKYJI JKHPOB,
0enKoB U yrieBoaoB. Bce mporeccsl KU3HENESITENbHOCTH 00€CIIeYrBAOTCS SHEPrHel 3a cueT
aHa’poOHOro M a’poOHOro Merabonmusma. [lomydenue sHeprum 0€3 ydacTus KHCIOPOJa,
HampuMmep, TIJIMKOJIM3, (pacllelUIeHHe TJIIOKO3bl JO0 MOJIOYHOM KHUCJIOTHI) HAa3bIBAETCS
aHa’pOOHBIM OOMEHOM.

Jlis  ompeneneHust KOJIMYECTBAa 3aTpayMBacMOM OPraHM3MOM JHEPIMU MPUMEHSIOT
NpSIMYIO M HENpsiMylo KajopumeTputo. [lepBbie mpsimple U3MEpEHUs] SHEPreTHYECKoro ooOMeHa
nposenu B 1788 r. Jlapyaswe u Jlamnnac.

[Ipsimast kasopuMeTpus 3aK/IIOYAeTCsl B HEMOCPEACTBEHHOM H3MEPEHHUU TeIuIa,
BBIJIETSIEMOT0 OPraHU3MOM. JlJIs1 3TOro >KUBOTHOE WJIM YEJIOBEK IMOMEIAETCs] B CIEHUAIbHYIO
TepMETHYECKYI0 Kamepy, Mo TpybaMm, NpOXOASIIUM dYepe3 Hee, NpoTekaeT Boja. Jlus
BBIUMCJICHUS TETUIOTPOAYKIIMU UCTIONB3YIOTCS JAaHHBIE O TEIIOEMKOCTH KHIKOCTH, €€ 00beMe,
MPOTEKAIOIIEM Yepe3 Kamepy 3a €IMHUIly BPEMEHHU, U Pa3HOCTU TEMIIEpaTyp MOCTYMAIOIIeH B
KaMepy U BBITEKAIOICH KUIKOCTH.

Henpsimasi xanmopumeTpuss OCHOBaHa Ha TOM, YTO HMCTOYHHUKOM DHEPIHMH B OpPraHU3ME
SIBIISIFOTCS. OKHCITUTENbHBIE TPOILECChl, PU KOTOPBIX MOTPEOISIeTCs KUCIOPOA W BBIACISETCS
yraekucnblii ras. IloaTomy sHEpreTudeckrii 0OOMEH MOXKHO OILEHHBAaTh, UCCIEIYS ra3000MEH.
Haubonee pacnpoctpanen croco6 yrmaca-XonnaeiiHa, mpu KoTopoM B TedeHue 10-15 muH
COOMpalOT  BBIABIXaeMbId ~ OOCJHEIyeMBIM  YEJIOBEKOM  BO3AyX B MEHIOK W3
BO3JIyXOHENpoHUIlaeMoi TkaHu (Memok Jlyrmaca). 3arem ompenensitoT 00beM BBIIOXHYTOTO
BO3JlyXa U MPOLEHTHOE coaepkanue B HeM O2 u CO2.

[To cooTHOMIEHUIO MEX/Ty KOJIMYECTBOM BBIJICIICHHOTO YTIIEKUCIIOTO ra3a U KOJMYeCTBOM
noTPeOJICHHOTO 32 JaHHBIN MEePHOJ BpEMEHH KUCIIOpOo/1a - IbixaTenbHoMy Kodddummenty (AK) -
MOKHO YCTaHOBUTh, KAKHE BEIECTBA OKUCISAIOTCS B opraHusMme. JIK mpu okucienun OemxoB
paBen 0,8, npu okucienuun xupoB - 0,7, a yraeBomoB - 1,0. Kaxnomy 3nauenuto JIK
COOTBETCTBYET OIPEJCICHHBIH XOJEPUYECKHM SKBUBAJIEHT KHUCJIOPOAA, T.€. TO KOJIUYECTBO
TeIUIa, KOTOPOE€ BBIAENSAETCS NPU OKUCICHMHM KaKoro-au0o BeIlecTBA HA KaXIbIH JIUTP
MOTJIONIEHHOTO TMPHU 3TOM Kuciopoaa. KomuuecTBo sHepruu Ha eauHUIly norpedssemoro 02
3aBHCUT OT THUIIa OKUCIISIIOIIMXCS B OpraHu3me BemiecTB. Kamopuueckuii SKBUBaJIEHT KUCIOPOa
Mpy OKUCTIeHUH yriieBo1oB paBeH 21 xJlx Ha 1 11 02 (5 kkan/n), 6enkoB - 18,7 kJx (4,5 kkan),
xupoB - 19,8 kJ{x (4,74 kkan).

JlIi KOCBEHHOTO OINpEJENIEHUs] MHTEHCUBHOCTH OOMEHa MOT'YT OBITh HCIIOJb30BAHbI
HEKOTOpbIe (DU3MOJIOrMUECKUE MapaMeTpbl, CBA3aHHbIE C MOTPEOJIEHHEM KHCIOpOJa: 4acToTa
JbIXaHUH W BEHTWIAIMOHHBIM 00BEM, YacTOTa COKpaIleHWH cepAlla U MUHYTHBIH OO0BEM
KpPOBOTOKAa - BCE OHHM OTpaxaroT 3aTpaTbl 3Hepruu. OJHAKO 3TH IOKa3aTead HEeJ0CTAaTOYHO
TOYHBI.

CyTOuHBII pacxoj SHEPTUH Y 30POBOTO YEJOBEKAa 3HAUUTENILHO MPEBBIIIACT BEITUUYUHY
OCHOBHOTO OOMEHA M CKJIQJIbIBAETCS U3 CIEAYIOIMNUX KOMIIOHEHTOB: OCHOBHOTO 0OMEHa; paboueit
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npubaBKH, T.€. DHEPro3arpar, CBS3aHHBIX C BBHIMOJIHEHHWEM TOW WIM WHOW paboTHI,
cnenu(UIeCcKoro-TMHAMHYECKOT0 AeicTBUsl nuiii. COBOKYIMHOCTh KOMIIOHEHTOB CYTOYHOTO
pacxojia PHEPTUU COCTaBISIET pabounii oOMeH. Mpledynas paboTa CYIIECTBEHHO H3MEHSET
MHTEHCUBHOCTHh OOMeHa. YeM MHTeHCHBHEE BBINIOJHAEMast paboTa, TeM BbIIIE 3aTPaThl SHEPTUU.
CrerneHb JHEPreTHYECKUX 3aTpaT MPU Pa3IudHOW (PU3MUECKOW AKTUBHOCTH OMPENEISETCs
kod(hpunreHToM (HU3HUECKOW aKTUBHOCTU - OTHOIIEHHWEM OOIIUX SHEPros3arpaT Ha BCE BHJIbBI
JeSITEIbHOCTH B CYTKU K BEJIMYMHE OCHOBHOTO OOMEHA.

3.VYxyaueHnne KayecTBa OKpy:Kamueii cpelibl 1 310pOBbe YeI0BeKa.

CocTosiHue OKpyXarolied cpeabl B IMOCIEAHHME TOJbl yXYIUIAeTcs, OCOOEHHO 3TO
KacaeTcs COCTOsiHUA cymu, atMochepsl u ruapochepsl. Cyma (ouBa W Hempa) SBISETCS
BaOXHEUIIUM 3JIeMEeHTOM Ouochepbl U BO MHOTOM OIpPEAESsIeT COCTOSHHWE BHEUIHEH cpeibl
oOuTaHus yenoBeka. HepanmoHnanbHOE MCIIOIB30BAHNE 3E€MENIBHBIX PECYpCOB (TIeperpysKa rnous
yA0OpEHUsIMH U TECTUIMIaMHU, CTPOUTEIBCTBO MHAYCTPUAIBHBIX OOBEKTOB Ha IIOJOPOJIHBIX
3eMJISIX, YpE3MEpPHOE pa3BUTHE MACTOMIIHOTO >KUBOTHOBOJICTBA) MPHUBOJUT K Jerpajaluud
MIOYBBI.

Cepbe3HyI0 ONaCHOCTh MPECTABISAET 3arps3HEHNE MTOYBbI POMBIIIJIEHHBIMU U OBITOBBIMU
orxogamu. Hanbosnee TOKCHYHBI OTXO/IbI, COJEPKAIINUE PTYTh, MBILIbSIK, CBUHEI, KaIMHH, ME/Ib,
[UHK, aMMHaK, paJHalioHHbIe 3arps3HeHus. [TouBa nMeeT ciocoOHOCTh K CAMOOYHUCTKE, HO ITO
JIONTHHN " CJI0>KHBII poLece.

Baxxnoe 3HaueHue st Bcex OMonormyeckux (GopMm >KM3HU Ha 3emiie UMeeT arMmocdepa.
CeroaHsi cepbe3HbIe ONMACEHHsI BBI3BIBAIOT MOTEILICHHE KIMMaTa, 00yCIOBIEHHOE MapHUKOBBIM
s dexkToM, paspylIeHHE O30HOBOTO CIIOS, YBEIMYCHHE KOJMYECTBA KHUCIOTHBIX OCAJKOB U
BPEIHBIX BBIOPOCOB B aTMocdepy. ODTH SBICHUS MPOUCXOAAT B pPE3yJbTaTe 3arpsi3HEHUS
aTMocdepbl MEJIKOIUCIIEPCHON NbUIbI0, (PEOHaMH, TUOKCHIIOM CEpbl, OKCHJIOM YIJIepoja,
OKCHJIOM azora u YII€BOJOPOIAMH.

Bona - Bxogut B coctaB st00oro opraHm3ma. EcTecTBEHHBIE 3amachl BOJBI, OCOOEHHO
MIPECHOM, He Oe3rpaHUYHbI. B pe3ysnbTare aHTPONOTEHHOTO BO3JACHCTBHS KAa4eCTBO MPUPOIHOMN
BOJIbI YXY/IIIAETCs, B pe3ynbTare: 1) 3arps3HeHHe MPECHBIX BOJ CEPHOM M a30THOW KHCIOTaMHU
u3 atMocdepsl; 2)  yBEIWYCHHE COJCPKAHHS KabI[Us, MarHus, KPEMHHUS B IMOJ3EMHBIX U
PEYHBIX BOJAX BCIJICJCTBHE BBIMBIBAHHS W PACTBOPEHUS ATHX BEIIECTB IMOJKHCICHHBIMU
JI0XIEBBIMHU BOJIaMU;
3) yBeIMYEHHE COJIEP)KAaHUS TSDKENBbIX METAJUIOB, MNPEXJE BCEro CBMHIA, KaJaMHs, PTYTH,
MBIIIBSKA U IMHKA; 4) yBEJIMUEHHUE COJIepKaHHs B IOBEPXHOCTHBIX U MOJI3EMHBIX BOAAX COJIEH B
pe3yabpTaTe MX MOCTYIUIEHHUsS] CO CTOYHBIMU BOJAAMM, U3 aTMOC(ephl U 3a CUET CMbIBAa TBEPJBIX
OTXO/IOB; 5) yBeJIMUEHHE COACPKAHUS OPraHMYECKUX COEUHEHUH, PEX e BCEr0 ONOIIOTHYECKH
CTOMKHX (TMECTUIMIbI, NPOAYKTHl HX pacmaja MU Jpyrue TOKCHYHBbIE, KAHLIEPOI'€HHbIE WU
MyTareHHbI€ BEIeCTBa); 6) yMEHbIIEHUE COJEpKaHHs KHCIOpPO/a, MPEX/Ie BCEro B pe3yibTare
YBEJIMYUBIIETOCS pacxona BOJIbI Ha OKHCIIUTEIIbHBIE HPOIIECCHI;
HeratuBHble W3MEHEHHUS OKpY’KaloLIed cpelbl OTPULATENIFHO CKa3bIBAIOTCS Ha 3/10pOBbE
moaei. Tak, HapylmieHue OMOXMMHUYECKOIO COCTaBa IIOYBBI MPHUBOJUT K H3MEHEHHIO
coJepXaHUsl B BOJE, pPACTEHUSX, OPraHMW3ME OKUBOTHBIX M 4YEJIOBEKAa TAaKUX Ba)XHbBIX
MHUKpPORJIEMEHTOB, Kak HOJA, K0OanmbT, (Top, MapraHer, OOp, CTPOHIIMH, U MHOTHUX JPYTHX.
[Tomumo 3TOrO B MOYBE HAKAIUIMBAIOTCS 00JIE3HETBOPHBIE MUKPOOPTaHU3MBI, Silla U JTMYUHKU
YyepBel, Napa3uTUPYIOLUIUX B OPraHHW3ME YEJIOBEKAa M YKUBOTHBIX U BBI3BIBAIOIIMX Pa3IUnYHbIE
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3a00JIeBaHMSL.

W3menenune coctaBa v CBOMCTB BO3IYITHOW CPE/IbI TOXKE HEOIArONPUATHO CKa3bIBAaeTCS Ha
310poBbe uesoBeka. OCOOCHHO CTpanaloT OT BPEAHBIX KOMIIOHEHTOB aTMOC(HEpPHOro BO3ayXa
JbIXaTesbHast, CepJIeYHO-COCYTUCTAast U UMMYHHAsi CUCTEMbI OpraHu3Ma.

OcoOy10 0omacHOCTb Ui 3/I0pOBbSI HACEJECHUs NPEJCTABIISET 3arpsi3HEHUE BOJIbI.
Henob6pokauecTBeHHas BoJia SIBJISIETCS HCTOYHUKOM PaclpOCTPaHEHHUS TSHKENbIX MHPEKIIMOHHBIX
3abosieBaHmii (xojepa, nau3eHTepus, OpromHoW Tud, Oonesnbr borkuna u ap.). B Heilt Moryr
coJiepxKaTbcs Aina U JMYUHKA IJIMCTOB.

Bpennoe Ouosormueckoe BO3/IEHCTBHE Ha 4Ye€IOBEKAa MPOU3BOJAAT MOIIHBIE 3JIEKTPUUYECKHE,
3JIEKTPOMArHUTHBIE U CBEPXBBICOKOYACTOTHBIE IOJISI, IIIYMbI M UCIIOJIb3YEMbIE B IPOU3BOJICTBE U
ObITYy XUMHUKaThl. OTH (DaKTOphl BBI3BIBAIOT HapylleHHE pabOThl CepAEYHO-COCYIUCTOW H
HEpBHOM cCHCTeM, OOMEHa BEIECTB, CHID)KEHHE YCIOBHO-PE(IEKTOPHOU MAEATEeIbHOCTH U
YXYIIICHHE PENPOTYKTUBHOMN (PYHKITNHU, pACCTPOUCTBO CITyXa M 3pEHHUS.

4. @axkTopsl 310pOBHS U (PAKTOPHI PUCKA.

K dakropam pucka mis 370pOBbS OTHOCSAT T€ (PAKTOPHI, KOTOPHIE CIIOCOOCTBYIOT
Pa3BUTHUIO TaKUX 3a00JIEBaHUM KaK OXKUPEHME, aTepOCKIIepO3, FMIEPTOHUS, caxapHbId nuaber,
UMMYHO/JETIPECCHSI, OHKOJIOTHUECKHE 3a00ICBaHMSI.

OcHOBHBIMH (DaKTOpaMH pHCKa ISl 3I0pPOBbSl YeJIOBEKa SIBISAIOTCS M30BITOYHAsT Macca
Tena, THUNOJMHAMHUA,  HEPALHMOHAIBLHOE  IMHUTAaHUE, IICUXMYECKOE  IMepEHaNpsHKEHHE,
370ynoTpeOIeHHEe aIKOroJieM, KypeHHe.

Takum oOpa3oM, 370pOBbE 4YEJIOBEKAa - OTO €ro CIOCOOHOCTh  COXPaHSThH
COOTBETCTBYIOIIME BO3PACTy W TOJY MCUXHYECKYID M (PH3HOJOTHYECKYI0 YCTOMYMBOCTH B
MOCTOSTHHO M3MEHSIOIIUXCS YCIOBUSAX OKpyskaromieil cpenpl. [Ipupona cHabmuna oT poskaeHus
OpPraHu3M YeJIOBEKa CMOCOOHOCTBIO K CaMOPETYJSIUH WU TOJJICPKAHUIO KU3HU C OOJBIINM
3aracoM IMPOYHOCTH, JajbHEHIIasi ero >KU3Hb OyIeT 3aBHCETh OTTOTO, KaK OH PaCHOPSAUTCS
MIPUPOIHBIM JapOM, & HMEHHO OT €ro 00pa3a >KH3HH.

Ecnu npunsate ycnoBHO ypoBeHb 310poBbid 3a  100%, To 20% 3aBucAT OT
HacJIeJICTBEHHBIX (akTopoB, 20% - oT (akTOpoB BHEWIHEH cpelnbl, T.e. OT dkojoruu. 10% ot
3npaBooxpaneHus, a 50% 370pOBbs 3aBHCAT OT CaMOTrO YeJIOBEKa, OT TOro o0pa3a >KW3HH,
KOTOPBIHN OH BEZET.

O0pa3 KU3HU - 3TO CUCTEMa B3aUMOOTHOIICHHUH YEJIOBEKa C CaMUM CO0OW U pakTopamu
BHeIIHe# cpefipl. 1101 B3aMMOOTHOIIEHUSIMUA TI0/IPa3yMEBAETCsl CIIOKHBIM KOMILIEKC JIEUCTBUN U
NepeXUBaHUM, HATMYHME TOJIE3HBIX WIM BPEIHBIX MPUBbIYEK.

K ¢akropam BHemHed cpenbl OTHOcATCA: (GU3MYECKHE (/aBlIeHHE, HW3JIy4YCHHE,
TeMIiepaTypa), XuMudeckue (IMuIina, BoJa, SAOBUTHIC BEIIECTBA), OWOJOrMyYecKkue (pacTeHus,
MHUKPOOPraHU3Mbl, JKUBOTHBIE), ICHUXOJIOTHYECKHE (BO3JECHCTBYIONIME HA SMOIMOHAIBHYIO
chepy yepes 3peHue, ciayx, 000OHSIHHUE, OCS3aHHE).

OO0pa3 KM3HM YeJIOBEKa 3aBHCHUT OT I10JIa, BO3pPACTa, COCTOSHUS 370POBbs, YCIOBHM
oOuTaHus (KIMMAT, KIJINIIE), YKOJIOTHYECKUX YCIOBUU (MHUTaHME, ONexkaa, paboTa, OTHABIX),
HAJIMYMs TOJIE3HBIX NPUBBIYEK (COOJIOJCHME TUTHEHBl, 3aKaJMBaHUE), OTCYTCTBHUS BPEIHBIX
MIPUBBIUEK (KypEHUE, MbTHCTBO TUTIOAMHAMUS ).
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1.7 Jlekuuss Ne 7 (2 gaca)

Tema: «Opranusm u cpena

1.7.1. Bonipoc Jexknuii:

1. Beegenue B axosioruio. 3akoHsl skojorun b. KomMonepa.

2. buocdepa: onpenenenue, cTpykTypa, 3Bostorusi. Hoocdepa.

3. DKOCUCTEMBI: CTPYKTYpa, AMHAMUKA, TIPEJIeNIbl YCTOMYUBOCTH.

4. KpyroBopoT BEIIECTBa U NMPEBPAILEHUE SHEPTUU B PUPOJIE.

1.7.2. KpaTkoe cogep:xkaHue BONPOCOB

1. BBenenne B 3k0/10ru10. 3akoHbl 3koy0run b. Kommonepa.

DKOJIOrMH — 3TO HayKa, 3aHMMAIOILIAsCsl U3YUYEHUEM KHUBBIX OPTaHU3MOB, KaK OT/AEIbHbBIX
oco0eil, Tak 1 YJICHOB MOMYJISAIUNA U COOOIIECTB B MX B3aUMOOTHOIICHHUI CO CPEIO OOUTaHMSI.

OObexkTaMu  DKOJIOTUM  SIBJSIIOTCSL  OPTaHM3MEHHBIM,  MOMYJISIIMOHHO-BUIOBOIA,
AKOCUCTEMHBIN U OMOC(EpHBII YPOBHU OPTaHU3AIUH KU3HU.

B 3apaun sxonorun BXOQUT:

1. u3yyeHue B3aMMOOTHOUIEHUN OPraHU3MOB U UX MOMYIISIUN C OKPYXaIoIIEeH cpeion,
UCCIIEJIOBAHNE JIEHCTBUSI Cpelbl Ha CTPOCHME, >KU3HEICATEIbHOCTh U IOBEJCHHE OpPraHu3Ma,
YCTaHOBJICHHE 3aBUCUMOCTHU MEXK/Y CPEJIO U YUCICHHOCTBIO MOMYJISIUH.

2. pa3paboTKa OCHOB IJisl PAIlMOHAIBHOM HKCIUTyaTallii OMOJOTHYECKHUX PECYpPCOB U
MPOrHO3UPOBAHNE JMHAMHUKH HM3MEHEHHS OKPYKAIOIIed cpeibl B CBA3M C JICATEIBHOCTHIO
YeroBeKa. OKOJOTHS HCCIEAYeT OTHOMICHUS MEXKIy TNOMYJSANUsSMUA pa3HbIX BHIOB B
cOO00IIeCTBE, MEXTy MOMYJSIIUAMHA U (paKTOpaAMHU BHEIITHEH Cpeibl, UX BIUSHUE HA PacCEIICHUE
BUJIOB, HA PA3BUTHE M CMEHY COOOIIECTB.

3. pa3paboTka OMOIOrHYECKUX Mep OOPHOBI C COPHAKAMH U BPEIUTEISIMU.

4. pa3paboTKa METOI0B 0€30TXOIHOM TEXHOJIOTUU HA MPOMBIIIJICHHBIX MPEINPUATHSIX.

s wccneoBaHUs B3aMMOOTHOIICHHWH B SKOCHUCTEMAax HCIHOJB3YIOT Pa3HOOOpa3HbIE
METOJBI:  DKCIEPUMEHTANIbHBIN; HAOIIOCHNE B UCKYCCTBEHHBIX YCIIOBHSX; MOJICIUPOBAHUE
(cozmaHue MCKYCCTBEHHBIX IKOJIOTUIECKUX CUCTEM).

3akonbl 3xojioruu b.Kommonepa

b. Kommonep (1974) BbLABHHYI Psiji TIOJIOKEHUH, KOTOPBIE CETOIHS HA3bIBAIOT 3aKOHAMH
9KOJIOTHUU:

1. Bce cBsI3aHO BO BCEM

2. Bce 10mKHO Kya-To 1€BaThCs

3. mpupoja «3HaeT» JIydIie

4. HUYTO HE JIAeTCsl IapOM.

CTpyKTypa 3KOJIOTHH:

- AyTtakonorus (B3auMOOTHOIIEHHUS 0CO0€i)

- IEMAIKOJIOTHUS (B3aMMOOTHOIIECHUS TIOTYJISINH)

- CunaKosorust (B3aMMOOTHOIICHHSI COOOIIECTB)

DkoJiorust 0cobei (ayTIKOJIOTHsI) M3yd4aeT MEXaHW3Mbl MPHUCIIOCOOJICHHSI OpraHu3Ma K
ycioBusiIM  cpenbl. Ilpu 3TOM ycTaHaBIMBAIOT TMpejeibl pPEeaklMM BHJAA HA pPa3IMYHbIE
9KOJIOTHYECKHE (aKTOphI, T.. OMpEeAeNsieT UX MUHUMYM, ONTUMYM U MakcUMyM. Briiensior
Mopdosorndeckre, (HU3NOJOTHIECKHEe OCOOSHHOCTH, OIICHMBAIOT BIUSHUE TAaHHOTO BHJA Ha
OKpYXarolyro cpeay (aOMoTHUeckyrd W OHWOTHYECKYyr0). Pe3ynbTaThl ayTIKOJIOTHYECKUI
HCCJIEJIOBAHUN MPEJCTABIAIOT UHTEPEC HE TOJBKO JI SKOJIOTOB U OOTaHMKOB-OMOJIOTOB, HO U
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JUIE  TPAKTHYECKUX pPAOOTHHUKOB — AarpoOHOMOB, WH)KEHEPOB, JIECOBOJOB, HWXTHOJIOTOB,
SHTOMOJIOTOB JIp.

Hemakomorus

DKOJIOTUSl TMOMYJSIUUM M3y4aeT B3aWMOCBS3b MMONYISIIIUM C OKpPYXKaIIel cpeaou,
0COOEHHO WX MPHUCTIOCOOUTENbHbIE peakuud. [lox momynsiuedl MOHUMAKT TPYMIy ocoOei
OJTHOTO BHJIA, 3aHMMAIOLIUX OMNPEACICHHYI0 TEPPUTOPHIO, CBOOOJHO CKPEIIUBAIOLINXCS MEXTY
co00lf W B 3HAYUTEIILHOM Mepe W30JUPOBAHHBIX OT JPYIHMX COBOKYIMHOCTEH 0coOei
(monmynsiiuu) naHHOro BujAa. [lonmymsiuio MOXKHO CYMTATh OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM
BHJIa — KBAaHTOM (hOpMOOOpa30BaTENBHOTO Tpoiiecca. IMEHHO MOMmyIsius, a He 0Co0b SBIsETCS
€IMHUILEH 3BOJIIOIIMOHHOIO IpoIiecca.

2. buocdepa: onpenenenue, CTPyKTypa, 3poawouns. Hoocdepa.

buocdepa kxak riobanbHass SKOCHCTEMA MPEACTABISET cO00W eauHOe IeIoe, B paMKax
KOTOPOH HHMYEro HEe MOKeT OBbITh BBIUIPAHO WJIM MOTEPSHO M KOTOpask HE MOXET SBISTHCS
00BEKTOM BCEOOIIEro YIYyYIIEHUS, BCE, YTO ObUIO M3BJICYEHO M3 HEE YEIOBEUYECKHM TPYIIOM,
JIOJKHO OBITH BO3MEIIIECHO.

buocdepa sBnsercs camoii KpymHOW, TJI00anmpHOM sKocucTeMoil tiaHeT. [lonsTue
ouocdepa Obuto BBeAeHO B 1875 romy 3. 3toccom. Ho Hambosblnee pa3BUTHE ITO TOHSITHE
nonyumwino B Tpynax B.M.Bepuaackoro. Ilonm Omochepoid oH moHMMan Bce MPOCTPAHCTBO
mutocdepsl, atMocdepsl, THAPOchEpsl, TAe CYHMIECTBYET WM KOT/Aa-HUOYAb CYyIIeCTBOBaJA
KHU3Hb, TO €CTh TJI€ BCTPEYAIOTCS OPraHU3MbI WM TIPOJAYKTHI UX KU3HEACSITEITLHOCTH.

B oOmenpuHsATOM NOHMMaHUHM MOJA HOOC(EpOil MOAPa3yMEBAIOT TaKOE COCTOSHHE
B3aMIMOOTHOILICHUI YeIIOBEKa M TMPHUPOJBI, B KOTOPOM Pa3BUTHE IIAHETHI OyJIeT MOJTYMHEHO
ynpasisitoniei cune Pazyma Uenoseka B nntepecax Yenoseka. C Takoit (opMyITupOBKON HE BCE
COTJIACHBI.

OcHoBHBIE cBOMCTBa OMochepsI:

Bbuocdepa — 310 neHTpanu3oBanHas cucreMa. L[eHTpanbHBIM €€ 3B€HOM BBICTYIAIOT BCE
KUBBIE OPTaHU3MBI ()KUBOE BEIIECTBO), B TOM YHCIIE M YEIIOBEK.

Bbuocdepa — 310 oTKpBITast cuctema. Ee cymecTBoBaHHE HEMBICIMMO 0€3 MOCTYILICHHS
SHEpPruM U3BHE, pex e Bcero ot CoHIa.

Buochepa — 31O camoperynupylomascs CUCTeMa. OJTO CBOMCTBO HAa3bIBACTCH.
rOMEOCTa30M, IIOHUMAsI IO/ HUM CIIOCOOHOCTh TaCUTh BO3HUKAIOIINE BO3MYIICHUS U MIPUXOIUThH
B UCXO/IHOE COCTOSIHUE BKJIIOUEHUEM PsAJla MEXaHU3MOB.

buocpepa — 310 cucrema, xapaktepusyromascs OOJBIIMM pa3zHOoOOpaszueM. ITO
MOBBIIIAET €€ YCTOWYMBOCTD 32 CUET NyOIUPOBAaHUS (PYHKIIUH.

CrpykTypa 6nochepst no Bepunagackomy:

l.porobuocthepa — Bepxussi 30Ha Ouocdepsl. Mcxomnblii sHEpreTHUEcKUil (paxTop
CYIIIECTBOBAaHUS — cofiHe4yHas sHeprusa. s ¢orobmochepsl xapakTepHO: «(HOTOTPOIHBIE» U
reTepoTpOodHBIE OPTaHU3MBI.

2.menanobmochepa —  HIDKHAA 30HA. VcxXomHeIi  dHepreTudyeckuid  paxTop
CYIIIECTBOBAHUS: BEIIECTBA HEMp 3emMiin, o0ecnieunBarone xemocuares. s meranoouocdepol
XapaKTePHbI «XEeMOTPOPHBIE» U TeTEPOTPOPHBIE OPTaHU3MBI.

XKuznp Ha 3emie KOHLEHTpUpyeTcss B 2-X (opMax: >KU3HEHHbIE IIJICHKH, HMEIOLIUe
MOYTH HENpPEPHIBHOE paclpesieieHue (BEpXHUE CIIOU BOJbI, HACEJICHHBINH IUIAHKTOHOM U
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HEKTOHOM, 30Ha JTHA, PACTUTEIILHBIA M KUBOTHBIN MOKPOB CYIIIN) U CTYIICHHUS XU3HU (MOPCKUE
no0epexkbsi, KOHTUHEHTAILHBIC BOJIOEMBI, TIOWMBI PEK, ITYCTHIHHBIE 0A3HCHI)

buocpepa mo Bepnajackomy BKIIOYAET CIEAYIOIIME OCHOBHBIE 3JIEMEHTHI: JKHBOE
BElIECTBO, OMOT€HHOE BEIIECTBO, KOCHOE BEIECTBO, OMOKOCHOE BenlecTBO. [10/1 )KUBBIM yUeHBIH
MIOHMMAJl COBOKYNHOCTb JKMBBIX OpIaHHW3MOB, II0J] OHWOT€HHBIM — TpaHCPOPMHUpPYEMbIE
OpraHM3MaMH{ BEIIECTBa, TaKME KaK ra3bl arMocdepbl, M3BECTb M Jp., KOCHOE BEIIECTBO -
MUHEpajbHbIE BEIECTBAa, a OMOKOCHOE — 3TO IOYBAa, BOJA, KOpa BBIBETPUBAHUSA, KOTOPOE
oOpa3yeTcsi B pe3yJIbTaTe JIeATEJIbHOCTH OPIraHU3MOB U CHJI HEKUBOM NPUPOIBI.

Oomonua Ouocdepsl 00yCIOBIIEHa TECHO B3aMMOCBSI3aHHBIMU MEXIY COOOW Tpems
rpynmnaMu (akTopoB: pa3BUTHEM HaIEH IUIAHEThl KAK KOCMHYECKOTO Tejla ¥ MPOTEKAIOIIUX B €€
HEJpax XUMHUYECKUX TMpeoOpa3oBaHMii, OWOJOTMYECKONW SBOJIONMEH JKUBBIX OPraHU3MOB U
pa3BUTHEM UYEJIOBEYECKOr0 OOIIECTBA.

3. DKocucTeMbI: CTPYKTYpPa, AMHAMHUKA, MPeaesbl yCTOHYHBOCTH.

JKuBble OpraHu3Mbl U UX HEXHBOE (A0MOTHYECKOE) OKPYKEHHE HEpasNeIMMO CBS3aHbBI
JpyT C IPYrOM W HaxoHATCS B MOCTOSTHHOM B3amMmojieicTBuU. Jltobas enuHuna (Omocucrtema),
BKJIFOYAIOIIAsi BCE COBMECTHO (PYHKITMOHHPYIOIIUE OpraHu3Mbl (OMOTHYECKOe COOOIecTBO) Ha
JTAHHOM Y4YacCTKe W B3aMMOJCHCTBYIOIIas C (U3MYECKOW Cpelod TakuM 00pa3oM, 4TO TOTOK
SHEPruH CO3MaET YETKO ONMpeAeaEHHbIE OMOTHUECKUE CTPYKTYPhI B KPYTOBOPOT BEIIECTB MEXIY
KUBOW UM HEXHMBOW YACTAMHU, MPEJCTABISIIOT COOOM IKOJOTHYECKYIO CUCTEMY WIIH SKOCUCTEMY.
DKocuCcTeMa - OCHOBHAsI ()YHKIIMOHUPYIOIIAs €IMHUIIA B SKOJOTHH, TOCKOJIBbKY B HEE BXOIAT H
KUBBIC OPTaHU3MBI, 1 HEXKUBasi Cpela - KOMIIOHEHTHI, B3aMMHO BIHUSIONINE HA CBOWCTBA JIPYT
Ipyra U HeoOXOAMMBIE ISl MOJJCPKaHUs KU3HU B TOH e€ (opme, KOTopas CyIIECTBYeT Ha
3emute.

Ctpykrypa 3kocuctemMbl. Coo0IIeCTBa OPTraHU3MOB CBSI3aHBI C HEOPTAaHMUYECKOH Cpeioit
TECHEHITUMHU MaTepHUaIbHO-DHEPTeTUYECKUM CBS3SIMH. PacTeHHs MOTYT CYIIECTBOBATh TOJIKO
3a CYET MOCTOSHHOTO MOCTYIUICHUS B HUX YTJIEKUCIIOTO ra3a, BOJbI, KUCIOPOIa, MUHEPATbHBIX
coneit, ['erepoTpodsl KUBYT 3a CU€T aBTOTPO(OB, HO HYKIAIOTCA B MOCTYIUICHUH TaKUX
HEOPTaHWYECKUX COCAMHEHUH, KaK KHCIOpOa M BoAa. B 000M KOHKPETHOM MECTOOOMTaHUHU
3aracoB HEOPTaHWYECKUX COCAMHEHUH, HEOOXOIUMBIX IJIS MOJICPKaHUS KU3HECITEIbHOCTH
HACEIIIONIUX €ro OpraHu3MOB, XBaTWIO Obl HEHANOJTO, €ciaM OBl OJTH 3amachl He
BO300OHOBISLITUCH. BO3Bpar OMOTEHHBIX 2JIEMEHTOB B CPEAY MPOUCXOAMT KaK B TEYCHUE KUZHU
OpPraHM3MOB, TaK M IIOCIE HX CMEpPTH, B pPE3yJIbTare pPasJOKECHUS TPYIOB U PACTHTEIBHBIX
OCTaTKOB.

Jlns  monmepkaHWs KPYroBOpOTa BEIIECTB B CHCTEME HEOOXOIMMO HalWyue —3araca
HEOPraHWYECKHX MOJIEKYll B YycBoseMol ¢opmMe U Tpex (YHKIMOHAIBHO PAa3IUYHBIX
OKOJIOTHYECKHX  TPYHII ~ OPraHU3MOB:  IPOAYIEHTOB, KOHCYMEHTOB M  PEIyLEHTOB.
JHepreTuka »JkocucTeM. [loTok BemiecTBa - MepeMelleHHe MOclIenHero B ¢opme
XMMHYECKUX AIIEMEHTOB M UX COEJAWHEHHH OT MPOAYIIEHTOB K peAyleHTaM (depe3 KOHCYMEHTHI
win 6e3 Hux). [IoTOK PHEpPruu - mepexo] YHEpPruu B BUAE XUMUYECKHX CBS3CH OpraHMYeCKHX
COEIMHEHUH (MMUIK) MO LEMsSM MUTaHUS OT OJHOTO TPO(hUYECKOTO YPOBHS K Apyromy (6oiee
BBICOKOMY).
DHeprusik MOXKET MEPEXOIUTh W3 OJHOM (GOopMbI (PHEPTHsI CBETa) B APYIyH0 (MOTEHIUAIBHYIO
SHEPTUI0 MUIIHM), HO OHA HHUKOIJa HEe CO37aeTcsl BHOBb M HE Mcue3aeT OecciienHo. Bropoii ke
3aKOH TEPMOIMHAMHKH YTBEPXKJAeT, YTO HE MOXKET ObITh HU OJHOTO Ipoliecca, CBI3aHHOTO C

38



MpeBpaIIeHueM dHEepruu, 0e3 moTepu HEKOTopoit ee yactu, [1o 3Toil mpuyrHEe HE MOXKET OBITh
MPEBpAIICHUH, HAPUMED, MUK B BEIIECTBO, U3 KOTOPOTO COCTOUT TEJI0 OpPraHU3Ma, WAYIIUX
co 100% »ddexktuBHOCTBIO. Takum o00pa3oM, (QYHKIMOHMPOBAHHE BCEX HKOCHUCTEM
oTpesiessieTcss MOCTOSIHHBIM MPUTOKOM HEPIUH, KOTOpas HeoOXOoAMMa BCEM OpraHu3MaMm st
NOJIIepKAHUS ux CYIIECTBOBAHUS u CaMOBOCIPOHU3BEICHHUS.
Hawnyummmu maHcamMu Ha caMoOCOXpaHeHHe o0iajaeT cucrtemMa, B HauOoJIbLIeH cTeneHu
CIOCOOCTBYIOIIAs MOCTYIUICHUIO, BbIpa0OTKE U 3(P(HEKTUBHOMY HCIOJB30BAHUIO SHEPTHH U
nH(bOpPMAIIHH.

JAunamuka 3xocucreM. Bece GMO1I€HO3bI, HE3aBUCUMO OT MX CJIOKHOCTH, JTUHAMUYHBI,
B HHMX IOCTOSIHHO IPOUCXOSAT U3MEHEHUs] B COCTOSIHUM U YKU3HEAESTEIbHOCTH €ro YJICHOB U
COOTHOIICHUU TMOMYJALMI. OTH H3MEHEHUs] MOXXHO CBECTH K JBYM OCHOBHBIM THUIIaM:
LHUKIMYECKUM u MOCTYNAaTEIbHbBIM.
Huknuyeckuid TAM U3MEHEHUS! COOOIIECTB OTpakaeT CyTouHyr. CEe30HHYI0 M MHOTOJIETHIOIO
NEPUOIUYHOCTh BHEUIHUX YCJIOBUH M TPOSBICHUS DSHJIOTEHHBIX (BHYTPEHHHMX) PHUTMOB
opranu3MoB. B 1r000M ecTecTBEHHOM OMOIIEHO3€ UMEIOTCS TPYIIIBI OPTaHU3MOB. AKTUBHOCTh
KHU3HU, KOTOPBIX MPUXOAUTCA Ha pa3Hoe Bpemsi cyrok. CyTouHas JWHaAMHUKa OMOIIEHO30B
MIPEUMYILECTBEHHO CBSi3aHAa C PUTMaMU NPUPOJHBIX SBICHUM W XapaKTepu3yeTcs CTPOroi
MEPUOUYHOCTBIO.
[Tpu ce30HHOI TMHAMIKE HAOIIIOJAIOTCS 00JIee CYIIeCTBEHHbIC OTKIOHEHUs B OnolieHo3ax. OHU
OTIPE/ICIISIIOTCST  OMOJIOTUYECKUMH  [UKJIAMH  OPraHU3MOB, KOTOpBIE 3aBHUCAT OT CE30HHOM
IUKIMYHOCTU MPUPOJHBIX siBieHUH. CMeHa BPEMEH rojila B 3HAUYUTEIBHON CTETICHU BIIMSET Ha
KHU3HEICATEIbHOCTh PACTCHUN M JKUBOTHBIX (TIEPUOJIBI LBETEHUS, IJIOJOHOIICHUS, aKTUBHOTO
pocTa, OCEHHEro JIMCTOMNaAa M 3MMHErO MOKOSl Y PacTeHWil; CIIsTYKa, 3MMHUN COH, JMarays3a u
MUTPAIIH Y )KUBOTHBIX).

4. KpyroBopor BeliecTBa M npeBpalieHue JHePprun B pupoe.

XUMUYECKIEe MEXaHU3MBbI, JISKAIINEe B OCHOBE MHIIEBBIX IIETICH, MPEACTABISIIOT COO0M
KpyroBOpoOThl (IMKIIbI) BemecTB. C Apyroil CTOPOHBI, KPYrOBOPOTHI BEIIECTB OOECIICYHBAIOT
CaMOIIOIICPKAHHUE TTOTTYIISIIIHA.

KpyroBopoTel BemiecTB He SBISIIOTCS 3aMKHYTBIMH. YacThb OpraHHYecKUX W
HEOPTaHWYECKUX BEIIECTB BBHITECHIETCS 3a MPEACBbl COOOMIECTB, HO MPHU STOM MPOUCXOIUT UX
MIOTIOJTHEHUE 3a CYET BHEIIHMX HCTOYHHUKOB (OCaakH, (uUKcamus azota atMochepsl u T. I.).
PaccmoTpuMm B KauecTBe MPUMEPOB KPYTOBOPOTHI YIIIepoJia, KUCIOpo/ia U a30Ta.

KpyroBopor yriepona, BXOAALIET0 B COCTaB BCEX OPraHMYECKUX COEJUHEHHUH,
HaYMHAETCsl C KOHBEPCUHU IBYOKHCH yriepoaa (popmel yriepoaa B aTMocdepe) U BOIBI B
OpraHn4ecKoe BelecTBO (muiny). YacTh 3TOro BellecTBa UCHOJIb3YETCsl )KUBBIMU OpraHU3MaMHu
IIPU JBIXaHUHU, B PE3YJIbTATE YEro YacTh JABYOKUCH YIJIEpOJa CHOBA BO3BpAIIAeTCsl B aTMOChepy.

[loncuurano, uto Bech yriaepoa atMochepbl MPOXOAUT Yepe3 >KMBbIE OPraHU3MBlI 3a
Bpemsi, paBHoe 7-8 roaam. [Ipyras yacTh JBYOKHCH YTJiepoja 3anacaercsi B MNpOTOIIa3Me
kieTok. [locie cmepTu opraHu3MOB IpPOTOIUIa3Ma MX KIETOK pasjlaraercs, B pe3yibTaTe 4yero
JIBYOKHCH yTiIepoja TakKe 0CBOOOXKHaeTcs u yXoauT B atMocdepy. OCHOBHas 4acTh yriepoja
conepxurca B hpopme COg B MOpsix u okeaHax. Ero KpyroBopoT sBJIS€TCS TaKuM XKe, Kak U B
cilydae aTMOC(EpHOTro yriiepoja.

B skonornueckux cucremax, rie NPUHMMAET y4acTHE 4YEJIOBEK, JABYOKUCH yriepoja
MOCTYyNAaeT B aTMOCc(epy TaKKe U B pe3ysIbTaTe CKUTAHUS PACTEHUI B KaueCTBE TOIUIMBA.
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KpyroBopor xkucnopona 3aKJIIOYAETCSI B TOM, 4YTO AaTrMOC(EpPHBIH KHCIOPO.
UCTOJB3YETCsS PACTCHUSAMHM M JKUBOTHBIMU TIPH JbIXaHUU (C)KUTAHMU THIIH), B PE3yJbTaTe
KOTOPOI'0 OCBOOOJKIAETCs SHEprusi, BoJa U JBYOKHCH yriepoja B (hOTOCHHTE3E, MPU KOTOPOM
0CBOOOXK/1a€TCsl KUCJIOPO/, TIOCTIE YETo [IMKJI HAUMHAETCSI CHOBA.

Bonee ciioxHBIM sIBiIsIeTCS KpYTOBOPOT a30Ta, CaMbIM OOJIBIIMM PE3epBYyapoOM KOTOPOTO
ciy:kut atmocdepa (oxoso 80%). ITockonbky OOJIBIIMHCTBO PACTEHUN U JKUBOTHBIX HE MOXKET
ucnosib3oBaTh  atMochepHbiii  a3oT  (Np), TO OH  KOHBEPTHPYETCS  MOYBEHHBIMHU
a30TQUKCUPYIIUMH OaKTEPUSIMHU, KOPHEBOW CUCTEMOM 00OOBBIX pacTeHUH M IIMAHOOAKTEPHUSIMHU
B Hutputhl (NO7,), a 3arem B Hutpatel (NO73). DTOT mnpolecc NOTy4yus Ha3BaHUE
HuTpuUKanuu. PacteHus BocCcTaHABIMBAIOT HUTPATHI, T. €. YCBAUBAIOT 30T U CHUHTE3UPYIOT
O6enku. KpyroBopoT asora najnee 3akiIroyaeTcss B TOM, YTO IIOYBEHHBIE MHKPOOPTaHU3MBI
paspyllaloT JKUBOTHBIE OTXOAbBl M OCTAaTKM MEPTBBIX OpPraHU3MOB, B pE3yJbTaTe Yero
OCBOOOXKIIa€TCS aMMOHHUMN, KOTOPBIA KOHBEPTUPYETCS HUTPUPHUIUMPYIOIMIUMHU OaKTepUsMH B
pacTBOpPUMBIE COJM HUTPATOB, MCIOJIb3yEMblE€ B IPOU3BOJCTBE OEJIKOB B pacTeHHsX. B
pe3ynapTaTe NOEJaHMsl PACTEHUM TpPaBOSAHBIMU JKUBOTHBIMM pAacCTHUTENbHbIE O€JIKH B HX
OpraHu3Me MPEeBpaIlaAlOTCs B AKUBOTHBIE.

B nporuiecce rHueHust TPYNoB pacTeHUi M KUBOTHBIX JEHUTPUPU-LUPYIOIINE OAKTEpUU
MpEeBpaIIalT HUTPAThl B cBOOOAHBINH a30T (NO; — NO; — N,O — Nj), KOTOpBIH YyXOOHUT B
atMocepy, HO a30ThUKCHpYIOIIME OaKTepUH CHOBAa KOHBEPTHUPYIOT aTMOC(EpHBIA a30T B
OpraHWYecKHe COeIMHEHUs, TOCTYIHbIE JIIsl YCBOCHHUS PACTEHUSIMU.

CBOOOIHBIN a30T KOHBEPTUPYETCS B HUTPATHl TaKXKe OSJIEKTPUYECKUMHU 3apsiaMu
(momument). MckyccTBeHHOE 00aBiCHHE Aa30THBIX COCJIMHEHMA B TIOYBY CBSI3aHO C
UCMOJIb30BaHUEM XUMUUYECKUX Y100pEHHI.

Bonbiioe 3HaueHne B mpHpojie UMeeT KpyroBopoT Bojbl. OH OCYIIECTBISIETCSA 32 CUET
COJIHEUHOM SHEPTHH, HO PETyJIUPYEeTCsi CO CTOPOHBI opranu3MoB. [lox Biustnuem ConHia Mopst U
OKE€aHbl TOJIBEPTrarOTCs HCMapeHuio. JTa Bojaa B (opme «ucmapeHui» (mapa) MmocTymaer B
aTMocdepy, a 3aTeM BbINAJaeT B BUJE JA0XKIEH Ha CYIIly, I10CJIE€ YEero 4epe3 PeKu U IPyHTOBBIE
BOJ/IbI CHOBa MOMNAJaeT B MOpPS W OKeaHbl. 3HAUMUTENIbHAs 4YacTh BOJbI, UMEIOLIEIHCS Ha CYIIE,
MOTJIONIAETCS W ucnapsercss pacreHusiMU. Ho HekoTopas yacTh BOJbI B KJIETKax pacTeHUM
nojBepraercst (OTONAM3Yy, B pe3yjibTaTe YEero OHa pasjlaraeTcsi Ha KHUCIOPOJI U BOJOPO/I.
Kucnopon yxomut B atmochepy, a BOIOPOI BKIFOUAETCS B COCTAB OPraHMYECKUX COCAMHEHUN
KJIIETOK.

1.8.JIeknus Ne 8 (2 yaca)

Tema: «DaxkTopsl Cpebl U 00IIKMEe 3aKOHOMEPHOCTH UX JICHCTBUS HA KUBBIC OPTaHU3MBI)

1.8.1. Bonpocsl jJeknuu:

1. Baxneiimme abuotndeckue (pakTopsl ¥ aJanTaluyd K HAIM OpraHU3MOB.

2. buoTtnueckue GakTOpbl CPEIbL.

3. AHTpOTIOTeHHBIE BO3/ICHCTBHSI Ha PUPOTY, UX KIIaCCH(PHUKAIIHS.

1.8.2. Kparkoe cogep:xkaHue BONPOCOB

1. Baxneiimme abuornyeckue GakTopbl U AIaNTAIMU K HUM OPraHu3MoOB.

AOUOTHYECKOE COJIEpIKaHUE CpPEeIbl OMpPENesIeTCs KIUMAaTHYECKUMHU, MOYBEHHBIMU U
BOJIHBIMH YCJIOBUSIMH. 3HA4Y€HHUE HTUX (PAKTOPOB COCTOUT B TOM, YTO OHHU CYIIECTBEHHEHITUM
00pa3oM OMpEeNeNsIioT PAaclpOCTPAaHEHUE BHUJOB, T. €. OHU OIPEICNAIOT apeajd BUJOB, IO
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KOTOPBIM ~ TIOHUMAIOT  TeorpauuecKyl0  30HY,  SIBJISIOIIYIOCS ~ MECTOM  OOWMTaHUs
(pactpocTpaHeHHs1) OPTaHU3MOB TOTO WJIM HHOTO BHJIA.

JUis  KUBBIX ~ OPraHU3MOB  XapaKTepeH JHMana3oH IEepPEeHOCHMOCTH  JeHCTBUS
abMoTHYECKUX (PaKTOPOB, TIPUUEM ITO OMpenesseTcss uX HOpMOW peakiuu. OIHU OpraHU3MbI
CIIOCOOHBI TEPEHOCHUTHh KoyieOaHusi (DAKTOPOB Cpelbl B OYEHb IMUPOKUX mpezaenax. OHu
MOJIYYMJIA Ha3BaHWE HBPUOMOTHBIX OPraHuM3MoB (OT Tped. eurys — Iupokuit). Jpyrue
BBIJIEP)KUBAIOT BIIMSIHUE aOMOTHYECKUX (AKTOPOB B OYEHb Y3KHMX IMpenenax. VX Ha3pIBaroT
CTEHOOMOHTHBIMU OpTraHu3MaMu (OT Tped. stenos  y3Kuid). DBpUOHMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MbI BCTPEUAIOTCA KaK CPEeIM PACTEHUM, TaK, U CPE/IN KUBOTHBIX.

duznyeckue (GakTOpbl COCTABJSIIOT 3HAYUTEIHLHYIO YacTh aOMOTHYECKHX (PaKTOpPOB.
Ocoboe 3HayeHHE NPUHAJICKHUT TEMIEepaType, IIOCKOJIbKY OHa SBISETCS BaKHEUIINM
(akTOpoM, OTpaHMUYMBAIOUINM >KHU3Hb. Pa3nnyaroT TepMHuUecKHue IMosica — TPOIUYECKUl,
CyOTponMUYecKuil, yMEpEHHBIH U XOJIOAHBIN, K KOTOPBIM MPUYPOUYEHA )XKM3Hb OPraHU3MOB B T€X
WIM UHBIX TEMIEPAaTypHBIX YCJIOBHUSX. DOJIBIIMHCTBO OpPraHU3MOB CIIOCOOHO K JKHU3HU B
nuamnasone ot 0° o 50°C.

Ha ocHoBe ciocoOHOCTH OpraHU3MOB CYILECTBOBATh B YCIOBUAX PA3HBIX TEMIIEPATYP UX
KJIaCCU(PHULIMPYIOT HA 3BPUTEPMHBIE OPTaHU3MBbI, KOTOPbIE CIIOCOOHBI CYLIECTBOBATH B YCIOBUSAX
3HAYUTEIBHBIX KOJEeOaHU TemmepaTyp, ¥ CTEHOTEPMHBIE OPTaHU3MBI, KOTOPBIE MOTYT
CYIIECTBOBATh JIUIIb B Y3KOM JHAIIa30HE TEMIIEPATYP.

CBer  sABisieTCS ~ BaXHEHIIMM  a0MOTHYECKMM  (aKTOpOM,  OCOOEHHO I
¢dorocunTe3npyImUX pacteHuit (pororpodos). PaznuuaroT cBeTONOOUBEIC, TEIUIOMIOOUBEIE U
TETUIOBBIHOCIIMBEIE pacTeHHs. [[Ji1 MHOTHX KHUBOTHBIX 300TUIAHKTOHA CBET SIBJISIETCS] CHTHAJIOM K
BEPTUKAJILHOW MHTpalllH, B PE3yJbTaTe Yero JHEM OHHM OCTAIOTCA Ha TIyOMHAX, TOTJa Kak
HOYBI0O TIOJHUMAIOTCS B TEIUIbIe, OOraTtble KOPMOM BEPXHHE CJIOM BOJBL. J[Is1 JKUBOTHBIX,
o0aaronInX 3peHreM, HanboJiee YCIeHO JOObIBAaHNE TTUILU B CBETIIOE BpEMSI.

BnaxHOCTh — 9TO KOMIUIEKCHBIH (haKTOp M MPEICTABICH KOJUYECTBOM BOJASHBIX MApOB
B arMocdepe W BOJbI B MOYBE. B 3aBUCHMOCTH OT BJIQXXHOCTH IMPOUCXOAMT PaCHpEICIICHUE
BUJOB. Hampumep, 3eMHOBOHBIC, JOXKAEBBIE YEPBU U HEKOTOPBIC MOJUTIOCKH CIIOCOOHBI JKUTh
TOJILKO B OYEHb BJIQXKHBIX MeCTax. HarmpoTuB, MHOTHE KUBOTHBIEC MTPEIMOYUTAIOT CYXOCTb.

Bonbmioe 3HaueHne B KadecTBE aOMOTHUECKOTO (akTopa MMEEeT KOMOMHHUPOBAHHOE
BO3/ICIICTBHE HA OPraHU3MbI TEMIIEPATYPHI U BIAXKHOCTH.

Xumudeckue (hakTopbl, MO CBOEMY 3HAYCHHIO HE YCTYMAIOT (U3NYECKUM (DaKTOpaM.
Hampumep, Goibiryro poJib UTpaeT ra3oBblil cocTaB aTMOc(hepsl M BOJHOM cpeibl. boibmnHCTBO
OpPraHHU3MOB HYXJAETCsl B KHCJIOPOJE, a HEKOTOpble OpraHu3Mbl — B a30T€, METaHE WM
CEepOBOJIOPO/IE.

["a30BBIil cOCTaB Ype3BBIUAHHO Ba)KEH IJISI OPraHU3MOB, OOMTAIONIUMX B BOJHOM cpeje.
Uro kacaeTcsi Ha3eMHBIX OpPraHU3MOB, TO OHHM MaJOYYBCTBUTEIbHBI K Ta30BOMY COCTaBY
aTMocgepsbl, IOCKOJIBKY OH IOCTOSIHEH.

ConeHocTh OYEHb BaKHA TaKkKe B BOJAHOU cpeae. COCOOHOCTh MOICPKUBATH COJIEBOM
COCTaB BHYTPEHHEW CpeJIbl BIUSET HA PacIpPOCTPaHEHUE BOJHBIX )KUBOTHBIX.

Cyl1ecTBEHHYIO POJIb JJIsl KU3HU OPraHU3MOB, OCOOCHHO pPAcCTeHM, UTpaeT 3HAYCHHUE
pH. OnHu pacteHuss crocoOHBI KUTh B KHUCJIOW Cpelle, Npyrue — B IIEIOYHOM, TpUYeM
M3MEHEHUs] B KOHIIEHTpAIMM BOJOPOJHBIX MOHOB OuY€Hb I'youTenbHbl s HuX. B cpene, pH
kotopoil coctaBisier 0, >kxu3Hu noyTu HeT. IIpu Takom pH pacTyT nuilb OTJEIbHBIE BUJIbI
MHUKPOCKOITUYECKUX TPHOOB U BOJOPOCIEH.
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Mexanndeckre (GakTOpbl XapaKTEPU3YIOTCS TE€M, YTO WX JCUCTBUE COIMPOBOXKIACTCS
o0pa3oBaHHMEM CBOOOJHBIX OT JKU3HU YYAaCTKOB, KOTOPBIE 3aT€M 3aCENSIOTCS, HO COJIEpIKaHUE
HOBBIX «IIOCEJICHIIEB» OyIeT OTINYAaThCS OT HCXOJHOTO BIUIOTH A0 (OPMHPOBAHUS HOBBIX
COOOIIIECTB KUBBIX CYIIECTB.

XapakTepHas OCOOCHHOCTh BHJIOB B KOHTEKCTE HX OTHOIICHUH K a0HOTHYECKHM
dakTOopaM 3aKIFOYaeTcsi B TOM, 4YTO KaKIbIH BUA 00JaJaeT OMNpEENCHHBIM HAra30HOM
TOJIEPAHTHOCTH (YCTOWYMBOCTH) K TOMY WJIM HHOMY (aKkTopy, HpHUYEM TOJIEPAaHTHOCTD
OTpenensieTcss HOPMOW peakIyH, T. €. JACTCPMUHHPYETCsl TeHeTHYecKH. B ToM ciydae, ecim
nericTBre abuoTudeckoro (akropa MPOMCXOOUT 3a MpeesaMH JHara3oHa TOJEPAHTHOCTH,
opranm3M norubaer. ONTUMANBHBIMU YCIOBUSIMH ISl J)KU3HU BUAA SBIISICTCS CPEIHSS YacTh
IMana3oHa ero TOJIEPAHTHOCTH K TOMY WiM WHOMY (akropy. B orToli wactu amamasoHa
NPOMCXOANT TAaKKE pPa3MHOKEHHE OpraHu3MoB Buaa. KpailHue TpaHUIBI JAuMana3oHa
TOJIEPAHTHOCTH HEOIArONPHUATHBI JUIs )KU3HU BHIIA.

AlGuotnueckne (akTOpbl HAXOJATCS B TMOCTOSHHOM B3aWMOJCHCTBHUM MEXITY COOOi,
MpUYeM YYBCTBUTEIHHOCTH OPTaHU3MOB K 3aBHCUMOCTH OIHOTO (aKTOpa OT JAPYroro TaKke
oIpeaenseTcss HOPMOU peaklny, T. €. KOHTPOIUPYETCs TEeHETUIECKH.

2. buornuyeckne (pakTopbl cpeabl.
buoTtnueckue GpakTopsl AeNAT Ha 4 TPYIIIBL:

. TOTMMYECKUE — T10 U3MEHEHHUIO Cpelibl (pa3phIBAaHUE MTOYBHI)

. Tpo(hUIECKNEe — MUIIEBBIE OTHOLICHHS (IPOAYIEHTHI, KOHCYMEHTBI, PEIyICHTHI)

. (dabpuueckre — 1o KUIUILy (TTapa3uTHIECKUE YePBU UCTIOIB3YIOT OPraHU3M Kak
cpeny oOuTaHuMs)

. (dopuieckre — 1o NEPEeHOCY (PaK OTHICIBHUK MEPEHOCHT aKTUHUIO)

JleiictBue OmoTHYECKHX (PAKTOPOB BBIpaKAETCS B (OpPME B3aUMOBIMSHUN OJHUX
OpPraHM3MOB Ha JKU3HEJEATENBbHOCTh JAPYTUX OPraHW3MOB U BCEX BMECTE Ha Cpelly OOHWTaHUS.
Pa3znuuaror npsimble 1 KOCBEHHbIE B3aMMOOTHOILICHUS MEXK/y OpraHU3MaMH.

BHyTpuBUIOBbIE B3aMMOJCHCTBHA MEXIYy OCOOSIMH OJHOTO W TOTO K€ BHJA
CKJIaJIBIBAIOTCSI U3 TPYIIIOBOTO  MacCOBOTO YPPEKTOB MBHYTPUBUIOBON KOHKYPEHIIHH.

MexBHIOBBIE B3aMMOOTHOIIIEHUS 3HAYUTEIBHO 00JIee pa3Ho0Opa3Hbl. BO3MOXKHBIE THITHI
KOMOMHAIIMU OTPAXKAIOT PA3IUYHbIC BU/bI B3AMMOOTHOIIICHHI:

- HEUTpaNu3M — B3aUMOOTHOILICHHS MEXIy OpraHu3MaMd HE MTPHHOCIT JApYyT
JPYTy HU Bpena, HU MOJIb3bI
. KBAPTUPAHTCTBO — COXKHUTENILCTBO, IIPU KOTOPOM OCOOB OJJTHOT'O BHJIA HCIIONIb3YyEeT

0C00b JIPYroro BU/a TOJBKO KaK >KWJIMIIE, HE IPUHOCS CBOEMY GKUBOMY JIOMY» HU IOJIb3bI, HU
Bpeza.

. KOHKYPEHIIUSl —  QHTAarOHHCTHUYECKHE OTHOWICHHS MEXIYy OpraHu3MaMu
(Bumamm), cBI3aHHBIE OOPHOOIL 3a MUIIY, CAMKY, MECTO OOUTaHUS U APYTHE PECYPCHI

. MyTyajau3M (B3aUMOBBITOJIHBI ~ CUMOMO3) —  COBMECTHOE  COXKHUTEJIHCTBO
OpPraHU3MOB Pa3HBIX BHJIOB, IPUHOCSIIEE B3ANMHYIO MOJIB3Y.

. poTOKOONepanys (Koomepanusi) —  3TO  TOJe3HbIE  B3aMMOOTHOIICHUS
OpraHM3MOB, KOT/Ia OHM MOTYT CYIIECTBOBATh IPYTr 0e3 Apyra, HO BMECTE UM JIy4IIIe.

. KOMMEHCAIIU3M — COBMECTHOE COXKHTEIHCTBO OPraHU3MOB PA3HBIX BHJIOB, IPHU

KOTOPOM OJIMH OPraHM3M HCIOJB3YeT APYroM Kak JKWIMINE M MCTOYHUK IMTaHUSA, HO HE
IIPUYMHAET BpeJa MapTHEpY.
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. aMEHCaJIM3M — 3TO B3aUMOOTHOUIEHUS MEXI1Y OpraHu3MaMH, IPU KOTOPBIX OJUH
HeceT yiiepo, a ApyroMy OHU O6e3pa3IndHBbI.

. napasuTu3M — 3T0 (opMa aHTArOHUCTUYECKOTO COXHUTEIbCTBA OPIraHU3MOB,
OTHOCSIIIUXCA K Pa3HbIM BHJIaM, MIPU KOTOPOM OJUH OpraHu3M (Iapasur), MOCEJsICh Ha Tele
WIH B TeJIe APYroro opraHu3Ma (Xo3siMHa), MUTAETCs 3a €ro CYET U MPUUHMHSET Bpe.l

. XHUIHUYECTBO.

AHTaroHMCTUYECKHE B3aUMOOTHOIICHHUS Napa3sUTOB U XUIIHUKOB CO CBOMMHU >KEPTBaAMHU
MOJIICPKUBAIOT YUCICHHOCTh HOMYJSALUU OJHUX M APYTUX HA OIPEJICJIEHHOM OTHOCHUTEIBHO
MIOCTOSIHHOM YPOBHE, UTO UMeeT 00JIbIIIOE 3HaUeHHUE B BBIKUBAHUH BHUJIOB.

3. AHTpoOnOreHHbIe BO3eHCTBUS HA IPUPOAY, NX KjIaccupuKanmsi.

C NOSIBICHUEM M Pa3BUTHEM YEJOBEYECTBA IPOLIECC HBOJIOLUUU  3aMETHO
BUJOU3MEHMWIICS. PocT HaceneHHss M pacHIMpSIOLIEeCcs] pa3BUTHE CEIbCKOTO XO3sHCTBa,
MIPOMBIIUIEHHOCTH, CTPOMTENbCTBA, TPAHCIOPTA BHI3BAJM MAaCcCOBOE YHHUYTOXKEHHE JIECOB B
EBpomie, CeBepHoii AMepuke, Brimac ckota B 601X Macmitabax NpUBOAWI K THOEIH JIECOB U
TPaBSHOTO TIOKPOBa, K 3po3uu (pa3pyuieHuto) nmouBeHHoro cios (Cpemnsisi Asus, CeBepHas
Adpuxka, ror EBponsl u CIIIA). HcTpebaeHsl necaTku BHIOB KMBOTHBIX B EBpome, Amepuke,
Adpuxe.

CTpouTeNnbCTBO W OKCIUTyaTalusl TMPOMBIIIICHHBIX MPEINPUATHN, 100bYa IOJIE3HBIX
HCKOTIAEMBIX TPUBEIN K CEPhE3HBIM HAPYIICHUSM TNPUPOAHBIX JaHMIA(TOB, 3arpsi3HEHHIO
MIOYBBI, BOJIBI, BO3/IyXa Pa3IUYHBIMH OTXO/IaMHU.

[Ipenynpexnas 0 BO3SMOXKHBIX MOCIEACTBHUAX PACHIMPSIONIETOCS BTOPKECHHS YEJIOBEKA B
NpUpoAdy, eule mnoJyiseka Hazan akaaemuk B. WM. Bepnaackuii nucan: “YenoBek CTaHOBUTCS
ICOJIOrHYECKOM CHIIOH, ClIOCOOHOM U3MEHUTD UK 3eMIIH”.

Breibpoc B aTmMocdepy MPOMBINUICHHBIX Ta30B, BKIIOYAIINX TaKUE COCAMHEHUs, KaK
okuch  yraepona  CO (yrapHblii ra3), OKHCIBI  a30Ta, CEPbl, aMMHaKka ©W  JPYTUX
3arpsi3HUTENICH, MPUBOJUT K YTHETCHUIO  JKU3HENESATEIIbHOCTH  PACTEHH ¥ JKUBOTHBIX,
HapYIICHUSIM OOMEHHBIX MPOLIECCOB, K OTPABJICHUIO U THOEIN )KUBBIX OPTaHU3MOB.

Heympasnsiemoe BIusiHHE HAa KIMMAaT B COBOKYHMHOCTH C HEPAllMOHAIBHBIM BEIECHUEM
CEJIbCKOTO XO3SICTBa CHOCOOHBI MPUBECTH K 3HAYUTEIHLHOMY CHI)KEHHUIO TUIOJOPOJAUS TIOYB,
00JIBIIUM KOJICOAHUSAM YPOIKaHHOCTH KYIBTYP.

[losiBieHne B MPHUPOAHON Cpele HOBBIX KOMIIOHEHTOB, BBI3BAHHOE JIESTEIBHOCTHIO
YyeloBeKa WIM KaKUMHU-IMOO TPaHIMO3HBIMH NPUPOJHBIMU  SIBIICHUSIMH  (Hampumep,
BYJIKAHUYECKOW JIeATEIbHOCTBIO), XapaKTEepU3yIOT TEPMHHOM 3arps3HEHHOCTb. B 0o0mem
BU/IE 3arPsI3HEHHOCTh - 3TO HAJMYME B OKPYXKAIOILIEH cpeje BpeIHbIX BEIIECTB, HAPYIIAIOIINX
(YHKIIMOHUPOBAHUE IKOJIOTMUECKUX CUCTEM WIH ux OTHENBHBIX  DJIEMEHTOB u
CHIDKAIOLINX Ka4eCTBO CPeibl C TOYKM 3PEHHUS] TPOXKUBAHUS 4YeJIOBEKAa WJIM BEICHHUS UM
XO3SIICTBEHHOM ~ JESITENIPHOCTH. OTHM TEPMHMHOM XapaKTEPU3YIOTCS BCE Teja, BEIIECTBa,
SIBJIEHUS, TIPOLIECCHI, KOTOPBIE B JAHHOM MECTE, HO HE B TO BpEMs U HE B TOM KOJIMYECTBE, KAKOE
€CTECTBEHHO ISl TIPUPO/IbI, MOSABJISIIOTCS B OKpYXKaroIlllel Cpelie U MOT'YT BBIBOJAUTH €€ CUCTEMBbI
U3 COCTOSIHUSI pAaBHOBECHSI.

DKOJOrMYecKoe JeiCTBHUE 3arpsI3HAIONIMX areHTOB MOXKET MPOSIBISTHCS [10-Pa3HOMY; OHO
MOJKET 3aTparuBarh  JUOO OTAENbHBIE OpPraHu3Mbl  (TMPOSIBIATHCA  HA OPraHU3MEHHOM
YpOBHE, JTU00 MOMYJISIUU, OUOIIEHO3BI, YKOCUCTEMBI U JJaxke Onocdepy B 1IEJIOM.
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Ha oprannzmeHHoM ypoBHE MOXKET MPOUCXO/IUTh HAPYLIEHUE OTIAEIbHBIX
¢duznonornyeckre PyHKIUNA OPraHU3MOB, H3MEHEHHE UX MMOBEJACHHS, CHIDKEHHE TEMIIOB POCTa U
pa3BUTHUS, CHWKEHHME YCTOMUMBOCTH K BO3JCHCTBUAM HHBIX HEONAronpusTHbIX (aKTOPOB
BHEIIHEHN Cpebl.

Ha ypoBHe nomynsuuii 3arps3HEHHE MOXET BBI3bIBATh M3MEHEHHE UX UYUCIEHHOCTH U
O6uomacchl, poKJ1a€MOCTH, CMEPTHOCTH, U3MEHEHHs CTPYKTYpPBI, TOJIOBBIX IIMKJIOB MUTpALUi U
psina Apyrux pyHKIHOHAIBHBIX CBOMCTB.

Ha OuoneHoTHueckoM ypoBHE 3arpsi3HEHHE CKa3bIBAECTCS HAa CTPYKType M (PyHKIUSAX
coobmiectB. OIHM W Te JK€ 3arps3HAIOLIME BEIIeCTBA I0-Pa3HOMY BJMSIOT HAa pasHbIe
KOMIOHEHTBhl c0001mecTB. COOTBETCTBEHHO MEHSIOTCS KOJMYECTBEHHbIE COOTHOILIEHUS B
OMOIIeHO3€, BIUIOTH 0 MOJHOTO MUCYE3HOBEHUS OJHUX (OpM M NOsABIEHUS Apyrux. M3mensercs
MPOCTPAHCTBEHHAs CTPYKTypa COOOIIECTB, IEMH pa3JIoKEeHHs (JACTPUTHBIC) HAYMHAIOT
npeobsanaTe HajJ NAcTOMIIHBIMH, OTMHMpaHHe - Haja npoaykuued. B koHeuHoM cuere
MIPOUCXOAUT AETPaJalusi S3KOCUCTEM, YXY/IIICHUE UX KaK 3JIEMEHTOB CpE/ibl UeJI0BEKa, CHIKEHUE
MOJIOKHUTENIBHOH poiu B ¢dopMupoBaHUM Ouochepsl, 00ECIIEHEHHE B XO03iWCTBEHHOM
OTHOILIEHUH.

Kaxnaplii 3arpsi3HUTENb OKa3bIBAET OIPEJEIEHHOE OTpPUUATENbHOE BO3JEHCTBUE Ha
MPUPOAY, TOITOMY UX MOCTYIUIEHHE B OKPYXKAIOLIYIO CPEey AOJHKHO CTPOro KOHTPOJIHPOBATHCS.
3aKOHOJATENbCTBO YCTAHABIMBAET ISl KaXJOrO 3arpsi3HAIONIET0 BELIECTBA MPEAEIIEHO
nomyctumslii copoc (ITAC) u npenensro gonyctumyro konneHTpanuto (I1J] K) ero B mpupoanoit
cpene.

CrneuuanbpHbie CITy>k0ObI MOHUTOpPUHTA (HAOIIOICHNMS) OKpYKarolen cpenbl
OCYILIECTBIISIIOT KOHTPOJIb 32 coOnroieHneM ycranoBiieHHbIX HopMmatuBoB [1JIC u TTJIK BpemHbix
BemecTB. Takue ciayxObl CO3MaHBl BO BCeX paiioHax cTpaHbl. OCOOCHHO BaKHA HMX POJIb B
KPYIHBIX TOPOAax, BONHM3M XUMHUYECKUX IMPOU3BOJCTB, ATOMHBIX JJIEKTPOCTAHIUNA M JIPYTHX
NPOMBIIUICHHBIX ~ 00BeKTOB.  Cimy)KObl ~ MOHHMTOPMHTa  HWMEIOT  TPaBO  NPUMEHSTh
MPEeyCMOTPEHHBIE 3aKOHOM MEpHI, BIUIOTh 0 MPUOCTAHOBKU MPOM3BOJCTBA M JIFOOBIX padoT,
€CJIM HapyIIalTCsd HOPMbI OXPaHbl OKPYKAIOIIEH Cpebl.

1.9.JIeknust Ne 9 (2 yaca)

Tewma: «PanmoHanbHOE NPUPOIONOJIL30BAHUE U OXPaHa OKPYKAIOLIEH Cpebl»

1.9.1. Bonipocs! JekIuu:

1. UenoBeuecTBO B CO3/IAaHHOW UM CpEJIE.

2. Baxsneiimme sK0I0ru4ecKue mpooieMbl COBpEMEHHOCTH.

3.Mepomnpusatisi 1O  OXpaHE  OKpYXalwlleh  cpelbl U  paldoHaIU3aluu
IIPUPOJIOTIONB30BAHUS.

1.9.2. KpaTkoe cogep:xkaHue BONPOCOB

1. YesioBeuecTBO B CO3JaHHOM UM cpeje.

Amnanu3 npo6ieM, BOJHYIOIMX Y€JI0BEYECTBO, MOKA3bIBAET, YTO OJHON M3 Ba)KHEHIIHNX
cTayia mpo0iemMa B3auMOACUCTBUS MPUPOJbI U oOmecTBa. [IpoTuBOpeuns Mexay NpHUPOAOH U
o0mecTBOM B YCIOBHAX OypHO pa3BHUBAIOIIErOCS HAyYHO-TEXHHYECKOrO  Iporpecca
rnepepacTarT B AHTaroHu3M, YIPOKAIOMINAM JKU3HU Ha Haien TJIaHEeTe.
[IpusHaky T1106aJTPHOTO HPABCTBEHHO-IKOJIOTUYECKOTO KpHU3UCAa YEJOBEYeCTBa, B KOTOPOM
OKasaJics MUP U CJIEJICTBUEM KOTOPOTO CTAIM PE3KHUE HAPYILIEHUS SKOJIOTHYECKOTO PABHOBECUS U
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HECOBMECTUMOCTh JKMU3HU YEJIOBEYECTBA C CO3JAHHON WM CpeIoi OOWTaHUs, CTaBAT Mepen
KaKJIbIM KOHKPETHBIM YEJIOBEKOM 3aJ]a4M OBJIAJICHUSI MPUHLUIIAMU YIIPABJICHUS CBOEH KU3HBIO,
HaxoJs1Ieicsi B TOCTOSIHHOM B3aUMOJIEMCTBUM C OKPY>Karollel cpeioi, 3a/ja4i paiiiOHAIbHOTO
IIPUPOJIONIONB30BAHNS M OCBOCHMS pOJIM, MECTa M 3HAUYEHHS 4YeJOBEKa B 3BOJIOIMOHHBIX
nponeccax. JlocTmkeHns HayKu U TEXHUKH CO37aju Y OOJIBIIMHCTBA JIIOJIEH MpeacTaBiIeHne 00
abCOJIIOTHOM TIPEBOCXOJCTBE 4elloBeka Haja mpupomoi. Kocmuyeckas TeXHHMKa, HA3eMHBIN
TPAHCIIOPT, YCIEeXHU HayKH, MO3BOJIMBILINE MOJy4aTh HOBbIE BEILECTBA, HE CYIECTBOBABILIUE 0
3TOrO B NMPHUPOJE, - BCE 3TO YCHIMJIO aHTPOIOLIEHTPU3M 10 OTHOIICHUIO K mpupoje. Jlroau kak
Obl cTanu 3a0bIBaTh, YTO OHU CaMU — YacCTh MPHUPOJIbI, OMOJIOTUYECKUI BUJ, KHU3Hb KOTOPOTO
orpesieisieTcss aMIUIUTYION MPUPOJHBIX YCIOBHM, YTO BCE MX MOTYIIECTBO OCHOBAHO Ha
UCIOJIb30BaHUH 3aKOHOB NPHUPO/Ibl, BHE KOTOPHIX Pa3BUTHE YEJIOBEUECKOM IIMBUIU3ALUU TIPOCTO
HEBO3MOKHO.

B.11. BepHajckuil BrOepBble IMOCTaBWJI BOIPOC O palMOHAIBHOM KOHTpOJE Haj

okpyxatomeit cpemnoit. Hoocdepa Bepnanckoro — sto cdepa mMarepralibHOTO, B KOTOPOM B
KayecTBE YIPaBIIAIONIEr0, PEryIupyromero (pakropa, roCIOACTBYET UMEIOUINI MaTepHaIbHYIO
npupojy pasym uenoBeka. [lo wuuee, 3TO rocrnoAcTBO HE JOJKHO OBITh IOKOPSIOIIMM,
MOJABJISIIOMMUM TIpupoly. OHO JOHKHO TapMOHU3HMPOBATH OTHOILIEHUS YEJIOBEKAa C MPUPOJIOH.
VYd4eHbIMH BEYIIMX CTpaH MUpa pa3paboTaHa Tak Ha3biBaeMas «Mojenb yCTOHYUBON MHUPOBOM
CUCTEMBD». B OCHOBY MOJENM YCTOMYMBOH MHPOBOW CHUCTEMBI TIOJIOKEHBI CJIEIYIOLIUE
MIPUHILIATIBL:
1. Tlepexom OT NPUHIMIIOB OecTpenenbHOr0 MPUMHUTUBHOTO HAKOIJICHHS MAaTepPHAIbHBIX
00raTcTB K CIACpKAHHOMY U JIMIIb HEOOXOAUMOMY JOCTATKY, T.€. OT TOCIIOJICTBA KaluTala — K
TOCIIOJCTBY Pazyma u nayxa.
2. Bo3sBpaiuenune ourochepsl B YCTOMYUBOE COCTOSIHUE.
3. Ilpupanue Bcell ocTaBLICiCS JEBCTBEHHON NpPHPOJAE 3aMOBEAHOIO CTaryca B MHUPOBOM
Macirabe.

4. KpaitHe »5koHOMHOE U 3((EKTHBHOE HCHOJIB30BAaHHE PECypcoB  3emilu.

5 HpI/IMCHCHI/Ie JIMITb 9KOJIOTHYCCKH YUCTBIX, 3aMKHYTBIX TEXHOJIOTHiA.
6. CT3.6I/IJ'II/13aLII/I$[ YUCJICHHOCTHU HaCCJICHUA.
7. Ortxkas oT MNPpUMCHCHUA CHJIbI B MHUPOBOM Maciraoe.
8. PaBHOHpaBI/Ie rocyaapCts U HapOJ0B U 3allpCIICHHUC HACOJIOTHUN T'OCIIOACTBA OI[HOI71 I'PYIIIIbI
rocyaapcTtBs )51 HapoaoB Hag MHPOM.

2. BaxxHeiinue 3K0J10ru4ecKue nNpodjeMbl COBpeMEHHOCTH.

[Tox »sxosornueckuMu mTpoOJeMaMH B Halle BpeMs, Kak TMPaBUIIO, TOHMMAIOT BCE
CWJIbHEE HapacTarollee KPUTHYECKOE COCTOSIHHME OKPYKAIOIMIeH Cpepl, KOTOpOe B TMEPBYIO
ouepesb BBI3BAHO BCEBO3MOXKHOW JIEATENLHOCTHIO BCEro 4YesoBeuecTBa. HauaBmimecs B
MPOIIUIOM BEKE PEBOJIONMOHHBIE TPOPHIBBI B PA3BUTUM TaKUX IMPOU3BOJCTBEHHBIX chep Kak
TPAHCIIOPT, SHEPTEeTUKA, MAITUHOCTPOCHUE, XUMHUS M MHOTHX JPYTHX, HEMUHYEMO TPHUBEIH K
TOMY, YTO JIaHHAs YeJIOBeUYeCKas IeATeIbHOCTh IO CBOUM MaciTabam MpeBbICHIIa €CTECTBEHHbBIC
SHEPreTUYECKHE U MaTepHAIbHbBIE TIPOIIECCHI, MPOUCXOISIINE B OUOIOTHYecKoi cepe MIaHeThlI.
[TocnencTBus Takoit AesTENHHOCTH B TIEPBYIO OYEPE/lb MPOSBISAIOTCS Ha 00IIEM SKOJIOTHYECKOM
COCTOSIHUM HAIIeW IJIaHeThl. DKOJOTUYECKHUE TMPOIeCChl B OMONOTHYecKkoil cdepe TuTaHeThl
MOJIHOCTBIO B3aMMOCBSI3aHbI M HEpa3phIBHBL [103TOMY HapyllieHHe OJHUX MPOIECCOB BJICUET 3a
co00# pa3MyHbIe CIBUTH B JPYTHX SKOJOTHYECKUX CHUCTeMax IiaHeThl. Kakaplil ron U3 Heap
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3eMau 0€3BO3BpAaTHO W3BJIEKAeTCs OoJjiee CTa MIUIMAPAOB TOHH Pa3UYHBIX TOJE3HBIX
HCKOTIAEMBIX, BHOCHUTCSI B TIOYBY CBBINIE MATUCOT MHJUIMOHOB TOHH BCEBO3MOXHBIX
MUHEpaJIbHBIX YI00pEHUH U opsiaKa TPeX MUJJIMOHOB TOHH BCEBO3MOXHBIX SITIOXUMHUKATOB.

Tperh Bcex 3TUX XUMHUKATOB €CTECTBEHHBIM (MJIM IMPOMBILIUIEHHBIM) ITyTEM CMBIBAETCS
MOBEPXHOCTHBIMU CTOKaMHU B pa3IMYHbIE BOJOEMBI, JIMOO 3a/1ep:KUBAETCS aTMOC(HEPOi TIaHEeTHI.
Ha cerogusimnuii 1eHb 10CTaTOYHO OBICTPBIMM TeMIIaMU yBenuunBaeTcsi kKoHueHTpauus CO2 B
atMocdepe miuaHeTsl. Iloka maHHas KOHUEHTpAalMsl HE NPEBHINIAET OJWH IPOLEHT (ero
MIPEBBIIICHNE CYMTACTCS OTIACHBIM IS 3JI0POBbS YEJIOBEKA), HO €CJIM He HavaTh NpeJIpUHUMATh
MepbI YK€ ceiuac, TO 3TO HEMHMHYEMO IpHBEAET K ee mpeBbieHuto. [Ipodiema ucromeHus
TaKHUX PECypCOB KaK BOJIHBIE C OUY€Hb BBICOKUM BOJIONOTPEOICHUEM U 3arps3HEHNEM MO3EMHBIX
Y TIOBEPXHOCTHBIX BO/I.

BcenenctBue yero Bo MHOTMX paiioHaX MUpa HAOMIOIAeTCs OCTPHIA Ne(UIIUT BOJIBI.
OdYeHb CUJIIBHO JKHTENEH IUIAHEThI TPEBOXKUT Takas mpobjiemMa Kak HaJMYue HEOOXOIMMBIX
3eMeJIbHBIX PECYPCOB. Y MEHbILIEHHE 3eMEIbHOI0 (POHA, MPEeXk/Ie BCEro, BBI3BAHO PAa3HOTO poja
CTPOMTEIHCTBOM, FOPHONPOMBIIIJICHHBIMU pa3paboTKaMH, 3pOo3Uell U 3aCOJICHHEM II0YB U BCE
0ojiee yCWJIMBAIONIMMCS ONMYCTHIHUBAHUEM pA3IMYHBIX TeppuTopuii. Ocob0 OCTpO CTOUT
npoOsiemMa O4YeHb OBICTPOrO COKpAIeHUS BCEBO3MOXKHBIX JIECHBIX IUIONIA/EH, OCOOEHHO 3TO
KacaeTCsl TPONMUYECKUX JIECOB.

3a mocneaHHe TPUALATH JIET TUIOIAb JECOB COKPATUIIOCh HAa OJJMH MUJLIHAP]] TeKTap —
510 20% COBOKYITHOM IUIOMIAJX BCEX JIECOB HA muiaHeTe. [IoMHMO 3TOTO CYIIECTBYIOT U TaKue
rio0agbHBIE JKOJOTHYECKHE MPOOJIEMbl COBPEMEHHOCTHM Kak, HampuMep: - pa3pylIeHue
030HOBOTO CJIOS; - 3arpsi3HEHHEe MHPOBOTO OKEaHa; - PaIMOAKTHBHOE 3arpsi3HEHUE TEPPUTOPHUH
TUTAHETHI,

- YMEHbIIIEHUE pazHooOpasus (Iopsl U GpayHbI TUTAHETHL.

3.MeponpusiTusi 1O OXpaHe OKpPY:XalOWeH cpelbl H  PalHOHAIM3ALMHU
NPUPOIOTIO0JIH30BAHUS.

Bo3HUKHOBEHHME 30H KOJOTHUECKOTO OEACTBHS, PETHOHOB KPU3HMCHBIX IKOJOTHUECKUX
CUTYaIlil CBUICTEIBCTBYET O TOM, YTO HE BCETJa MPUPOOINOIB30BAHUS Maj0 pPallOHAIBHBIN
xapakrep. PamnmoHanbHOE  TPUPOJOINONIB30BAHUE  JOJDKHO  O0ECIEYHMTh  MOJTHOICHHOE
CYLIECTBOBAaHHUE M PA3BUTHE COBPEMEHHOTO OOIIECTBA, HO MPHU ATOM COXPAHUTH BBICOKOE
KayecTBO cpeAbl OOWTaHUS 4YelOBeKa. OTO JOoCTUraercs Omaromaps 3KOHOMHUYECKON
SKCIUTyaTallud NPUPOIHBIX PECYPCOB U YCIOBUN U 3(PPEKTUBHOMY pEXUMY HX BOCIIPOU3BOJICTBA
C YYETOM MEePCHEKTUBHBIX UHTEPECOB PA3BUTHS XO35IUCTBA U COXPAHEHHUsI 37I0pOBbs Mojaent. NU3-
3a OrPAaHMYEHHOCTH CaMOBOCCTAaHABIIMBAIOIIMNACS W KOMIICHCAITMOHHBIX (YHKIMNA Ouocdepbl
MIPOLIECCHI YETIOBEUECKOM /I TEIbHOCTH JJOJDKHBI IIPOUCXOIUTh B CTPOTUX paMKax COOTBETCTBUHU
C 3aKOHaMH Pa3BUTHs OOIIECTBA U MPUPOIbI U 3aKOHAMH B3aUMOJICHCTBUS MEXIYy HUMH. DTH
3aKOHBI clieflyeT c(OpMyJIMpOBaTh TakK, YTOOBI MPOLECC MPHUPOIONOIb30BaAHMS HAXOAUJICS MO
CTPOTUM KOHTPOJIEM U peryaupoBaics rocyaapctsoM. CoOaroieHre IPUHIUIIOB PallMOHAIEHOTO
IIPUPOJIOTIONB30BAHUS TTO3BOJIUT Pa3paboTaTh MEPONPUATHS O OXpPaHE OKPYKAIOLIEH Cpembl,
BOCCTAaHOBUTH HapyILIEHHbIE B3aUMOCBA3M B DJKOCHUCTEMax, MpeAoTBpaliaTh 000CTpeHue
3KOJIOTUYECKUX CUTYalIUM.
1) Ilpunuun "HyneBoro ypoBHA" TOTPeOJICHUS MPUPOIHBIX PECYpCOB. DTOT MPUHIUI
UCMOJIb3YeTCsS BO MHOI'MX SKOHOMHYECKH Pa3BUTHIX CTpaHax JJIs PEryIupOBaHUs MOTpeOIeHUs
NEPBUYHBIX MPUPOJHBIX PECYPCOB B TOCYAAPCTBEHHOM MaciiTabe.
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2) IlpuHIMO COOTBETCTBUS AHTPONOIE€HHOM  HArpy3Kd MPUPOJHO-PECYPCHOMY
notreHiuany peruona. CoOnrofeHMe STOro MNPHUHIMWINA TMO3BOJUT H30€XKaTh HapyIICHUH
IIPUPOJIHOTO paBHOBECHs Onarojaps YETKO OIPE/EICeHHOMY COalaHCUPOBAaHHOMY LMKINYHbBIE
UCTOJb30BaHUs M BO300HOBJIEHMs. Hapymienue 3akOHOB (DYHKIMOHMPOBAHUS MPHUPOJIHBIX
cUCTEM MIPOUCXO/UT B JBYX clIydasix:
A) Tpu TIPEBBINICHWHU YPOBHS AHTPOIOTCHHOW HArpy3kH. ODTO BBIpaKaeTCsi B YpPE3MEpPHOM
KOHIIEHTpAIlMK IPOU3BOJICTBA, TO €CTh CE0ECTOMMOCTD NMPOU3BOJICTBA MPOAYKIIMUA CHUXKAETCS 3a
cyer YBEJIUYEHHS KOHIICHTpaIlH MIPOU3BOJICTBA;
B) HecooTBeTcTBHMS crHenMaIM3alUMM  IPOM3BOJACTBA  CHEUPUKE IPHUPOJIHO-PECYPCHOTO
MOTEHIHAA.

3) IlpuHuun coxpaHeHUs MPOCTPAHCTBEHHOW NEJIOCTHOCTH NPHUPOIHBIX CHUCTEM B
IpoIecce UX XO3AWCTBEHHOI'O HCMOIb30BAHMUA. OTOT MNPHUHIMII BBITEKAET M3 BaKHEHIINX
3aKOHOMEpPHOCTEH B3aMMOCBSI3aHHOCTH W3MEHEHUN KOMIIOHEHTOB NPUPOJIBI IOJ BIIHUSHUEM
aHTPOIIOT€HHOM JIeSITETLHOCTH.

4). IlpuHiun coxpaHeHus IPUPOAHO 00YCIOBIEHHOI'O KPYrOBOPOTA BEIIECTB B MIPOLECCe
aHTPOIIOT€HHOM J1eATeNbHOCTH. CyIIHOCTh MPHUHLIMIA CBOJAUTCS HE TOJBKO K TOMY, YTOOBI
TEXHOJIOTMYECKUE IPOLECChl KOHKPETHBIX IPOU3BOJCTB OTPAHUYUBAINUCH IMKINYHOCTHIO
(pecypc - TpOWM3BOJCTBO - TMOTPEOJIEHWE - OTXOJbl), a UYTOOBI MHKIMYECKHUE TMPOIECCHI
MPEJICTABIISIN TIOCIEIOBATENbHBIA PSI/I CTAIMI MPOU3BOJICTBA, CBSI3aHHBIX MEXIY CO00#l win
KOMIUIEKCHOCTBIO TEePepadOTKU CHIPBSI, MITH 110 CTAUITHO €€ UCIIOJIb30BAHUEM.

5) IlpuHuuMI coriacoBaHus NPOU3BOJCTBEHHOIO M HPHUPOAHOrO puTMOB. [lpuHuun
COTJIACOBAHMS TPOU3BOACTBEHHOTO W MPHUPOJHOTO PHUTMOB CIEAYeT U3 TOTO, 4TO JroOas
AKOCUCTEMA U KaX/Ibli €€ KOMIIOHEHT MOJYMHAETCS CBOEMY YaCOBOMY PUTMY.

6) [IpupoaHbie MPOIECCH], MPOUCXOAIINE BO BPEMEHHU, OMPEACTSAIOTCS (paKTopaMHu Kak
KpaTKOBPEMEHHOM, TaK U JUIUTEIHOTO ACHCTBUSL.

Otcrona BBITEKaeT HEOOXOAMMOCTh HMX Yy4YeTa W B TEKyLIeH, W NEepCHeKTUBHOM
MPOU3BOACTBEHHON JesTeNbHOCTA. [loATOMYy HE00XoauMo CcOONIOJCHHE TaKOro MpPHUHIUIA
MPUPOAOIIONIH30BAHUS, KaK PUOPUTETHOCTH IKOJIOTMUECKOW ONTUMAJIBLHOCTH Ha JOJITOCPOUYHYIO

NEPCICKTUBY Ipu OIIpCACIICHUU DKOHOMHYECKOM 3(1)(1)€KTI/IBHOCTI/I TCKYLICTO
OpUpoOAOINOJIb30BaHUS YUYUTBIBAA, YTO B cq)epe IMPHUPOAOIIOJIB30BaHUA BCC OKOJOIMYCCKUC
HCIraTUBHBIC IHOCJICACTBHA XO03SIMCTBEHHOM ACATCIIbHOCTH 6€3B03BpaTHBI€.

CobntofieHre MPUHIMIIOB PAIMOHATIBHOTO TMPUPOIONOIB30BAHMS IEIECO00pa3HO BO BCEX
peruoHax HE3aBUCHUMO OT HepapXuiyeckoro ypoBHs. CoxpaHeHHe OOIIeH HKOJIOrHYEeCKOro
paBHOBECHSI BO3MOXHO TPU YCIOBUHM COXPAHEHHsI PAaBHOBECHS MPHPOJHBIX CUCTEM OTACIBHBIX
peruoHoB 1 Hao0opoT. Kpome Toro, mpobiiema paroHaIbHOTO PUPOIOTIONB30BAHHS HE MOXKET
ObITh pElIeHa TOJbKO B PErHOHAIBHBIX U JlaXke OOIIErocyAapCTBEHHBIX TMpejenax. IJTo
riobasibHas pobJeMa, OHa CBOMCTBEHHA BCEH TIJIaHETE.
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2. METOAUYECKHUE MATEPHAJIbI
IO NPOBEJIEHUIO ITPAKTUYECKHUX 3AHATUI

2.1 lIpakTnyeckoe 3ansaTue Ne 1 (2 yaca).

Tema: « OcHOBHbIe KOHULENIUHM, 32aKOHbI M NEPCINEKTUBbI Pa3BUTHS OMOJIOTHM.
IBOJTIOLM S OPTAHUYECKOT0 MUPa»

2.1.1 3apanue niis padoThI:

1. IlogroroButh n0KNaabl Ha TeMy: «OCHOBHBIE 3aKOHBI, TEOPHUH, 3aKOHOMEPHOCTH
ouosorun»

2. IloaroroButh noKJIaabl Ha TeMy: «lIpyunHBI, MEXaHU3MBI W 3aKOHOMEPHOCTU
SBOJIIOLIUY JKUBBIX CUCTEM»

2.1.2 KpaTkoe onucaHue NPOBOIUMOTO 3aHATHUS:

O3HaKOMHUTbCS C OCHOBHBIMU 3aKOHaMH, TEOPHSIMH, 3aKOHOMEPHOCTSIMH OHOJIOTHH,
OOBSICHSIIOIIMMU SIBJICHUSI TIPUPObBI, 3aKOHBI Pa3BUTHUS, CTPOCHUS U JKU3HEICSATEIbHOCTU BCE
JKUBOW MaTepuu. PaccMoTpeTh OCHOBHBIE MOJIOKEHUsI Teopui 3Bomonuu Jlamapka u JlapsuHa.
W3y4uuth npuYMHbBI, MEXaHU3MbI U 3aKOHOMEPHOCTH 3BOJIIOLIUU KUBBIX CUCTEM.

2.1.3 Pe3yJabTaThl U BHIBOJBI:

1. Ba)HO yCBOUTH IMOJIOKEHUSI OCHOBHBIX TEOPH, 3aKOHOB U 3aKOHOMEPHOCTEH, 4TOObI
C WX TIOMOIIbIO OOBSCHUTH SBJICHHUS NPUPOJBI, 3aKOHBI PAa3BUTHUS, CTPOCHHS U
KU3HEJIEATEIbHOCTU BCEH JKUBOU MaTEPUH.

2. llpuBenure NOKa3aTeNbCTBA U MPUYMHBI SBOJIIOLUU OPraHUYECKOTO MUPA, OTIMYUS
HBOJIIOLIMOHHBIX B3TJISI0B OT MeTadu3nvecknx. Kakue BOmpockl ocTanuch 6€3 OTBETOB TEOPUHU
sBotolMu Jlamapka u ObUTM MONY4YeHbl B Teopuu 3BoJonuu JlapBuHa. KakoBbl OCHOBHBIE
MOJIOKEHUSI 3BOJIIOLIMOHHOrO yueHus J{apBuna?

1. VrTouHuTe, B 4YeM 3aKIIOYACTCS NPUCIOCOOUTENBHBIN XapakTep HBOJIOLUU.
VYKaxuTe TpU OCHOBHBIX HaIpaBICHUS MOPQPO(PHU3HOIOrHUECKOr0 TMporpecca, MPUBEINUTE
npuMepsl apoMopd030B, UAMOAANTAIIUH, eTeHepaui

2.2 lIpakTnueckoe 3anaTue Ne 2 (2 yaca).

Tema: «O0mme cBoiicTBa KUBbIX cucTeM. EAUHCTBO 1 pa3HooOpa3ue KJeTOYHBIX
THUIIOB»

2.2.1 3apanue niist padoThI:

1. TloaroroBuTh AOKIaABl Ha Temy: «lIpuHUMNMANBHBIE OTIWYUS CBOWCTB >KUBOM W
HEKMBOU MaTepUn»

2. . IloarotoButh moknaasl Ha Temy: «Kietka — cTpykTypHas M (QyHKIIMOHAJIbHAS
€/IMHUIA )KUBOT0. OCHOBHBIE THUIIbI KIIETOK)

2.2.2 KpaTkoe onucaHue MPOBOIUMOTO 3aHATHUS:

B xone 3aHsTHA paccMOTpeTh TNPUHIMIHAIBHBIE OTJIMUMSA CBOMCTB >KMBOM M HEXUBON
MaTepuu. O3HaKOMHUTBCS CO CTPYKTYpOHl KIJIETKH, PACCMOTPETb OCHOBHBIE THIIbI KIIETOK,
pa3iauuus B CTPYKTYpPE KJIETOK paCTEHUM, )KUBOTHBIX U I'PHUOOB.

2.2.3 Pe3yJabTaThl U BHIBOJBI:

1. Vkaxkute npUHIMIUATIBEHBIE OTJIMYMSI CBOMCTB >KMBOM M HEKMBOW matepuu. 3yunre
0COOEHHOCTH OMOJIOrMYecKO (HOpPMBI OpraHu3aluy MAaTE€pPUM, MPUHIUIBI BOCIPOU3BOJCTBA U
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pa3BUTHUS KUBBIX cucTeM. OOpaTHUTe BHUMaHUE HA IEIOCTHOCTh U TOMEOCTa3 KUBBIX CYIIECTB,
Ha PETYJSIIHIO )KU3HEHHBIX MPOIIECCOB B OpraHU3MeE.

2. Oco0oe BHMMaHHE CJEIYET YyIEIUTh M3YYEHHUIO MpOTOIiacTa (BCEH COBOKYMHOCTH
opranousioB). Crenyer ykas3arh, Kakue (pyHKIMH BBIIOJTHAET TOT WM UHOU opraHoun. CrienyeT
0o0paTUTh BHHMaHHE Ha MPOAYKT JKU3HEIEATEIHHOCTH MPOTOIIACTA KIETKH, Ha TE BEHIECTBA,
KOTOpbIE UMEIOT OOJIBIIOE 3HAYEHUE B KM3HU UYEIOBEKa W KOTOPBIE PETYIUPYIOT KH3HEHHBIE
Mpoliecchl B caMoM pacteHnd. Heo0xo1MMo OTMETUTD, YTO KJIETKH OOJIBITMHCTBA (€CIIM HE BCEX)
HAJIKJICTOYHBIX XKMBOTHBIX M PACTEHHH SIBIAIOTCS JYKAQpPUOTUYECKUMH, HAaTh HX OTIUYUS OT
MIPOKAPUOTUYECKON KIeTKU. KieTkn pacTeHui W jKMBOTHBIX XapaKTEPH3YIOTCS 3HAYHUTEIHHBIM
CTPYKTYpHO-(QYHKIIMOHAIBHBIM Pa3HOOOpa3ueM, 4TO ONpeAersieT MEXIy HHUMHU CYIIeCTBEHHbIE
pasnuuusi (IaTh CPaBHUTEIBHYIO XapaKTEPUCTHKY OCHOBHBIX CBOICTB KIIETOK pAcTeHUH u
KUBOTHBIX ).

2.3 lIpakTnueckoe 3ansaTue Ne 3 ( 2 yaca).

Tema: « MuUKpoOpraHusmMbl, KaK HeOoTbemJeMas 4YacTh JKUBBIX CHCTeM, HX
3Ha4YeHHe B OPraHUu4eCKOM MHpe»

2.3.1 3apanue aas padoThbl:

1. TloaroroButh nmoxmansl Ha TeMy: «llapctBo poOsinku: OGakTepuu, apxebakTepuw,
UaHOOAKTEPUN»

2. IloaroroBute aoknaael Ha TeMy: «LapctBo Bupycsl. Ilpocteiiiine opraHu3msl,
MHUKPOCKOMTUYECKHE TPUOBI, HX BPEIOHOCHOCTHHE

2.3.2 Kparkoe onucaHue mNpoBOAUMOIO 3aHATHS:

B xome paboTel paccMOTpeTb  OCOOCHHOCTH CTPOEHHUSI MPOKAPHOTHYECKHUX KIIETOK.
W3yunth BHYTpEeHHEE CTPOEHHE KIETOK MPOKAPHOT, (OopMy, pa3o0paThCsl, B UeM UX Pa3IAYHs U
MOKa3aTh HA3HAYCHUE MOBEPXHOCTHBIX CTPYKTYyp Oakrepwii. O3HAKOMHUTBCS CO CTPOSCHUEM
BHPYCOB, U UX BO3/ICMCTBUEM HAa OPraHU3M YEJIOBEKA.

2.3.3 Pe3yabTaThl 4 BHIBOIbI:

1. OOparute BHUMaHHE, 4YTO OCHOBHBIM OOBEKTOM MHUKPOOHOJOTHH  SIBIISTFOTCS
MPOKAPHOTHL, K KOTOPHIM OTHOCSTCS OaKTepUH, AKTMHOMHIIETHI, MUKOIUIa3Mbl, PUKKETCHH,
HEKOTOpPBbIE MPOCTEHIINE >KUBOTHBIE, MHUKpPOCKOMUYeckue Tpubbl u ap. Criemyer M3yduTh
BHYTpPEHHEE CTPOCHHUE KIIETOK MPOKAPHOT, GopMy, pa3o0paThcs, B YeM HX Pa3IU4Msl U MOKa3aTh
Ha3HAauYeHWE TMOBEPXHOCTHBIX CTPYKTYp Oaktepuit. Heobxommmo u3yuuth neicTBue (pakTopoB
BHEIIHEH cpelbl Ha MHUKPOOPraHM3Mbl, JXKHU3Hb MHKPOOpraHm3max B OuoueHoszax. HyxHo
O3HAKOMHUTHCS C MPEACTAaBUTENISIMUA HanboJiee MHTEPECHBIX CUCTEMATUYECKUX IPYIIIL.

2. BaxHO OTMETHTBH, 4YTO BHPYCHI TPEICTABISAIOT COO0N CYOMHKPOCKOIIMYECKHE
BHEKJIETOUHBIE (DOPMBI KH3HHU, HE CIIOCOOHBIE K BOCIPOM3BEJACHHUIO B CBOOOJHOM COCTOSIHHH.
Bocnpoussenenre BHPYCOB BO3MOXHO TOJIBKO B JKMBBIX KJIETKAaX, OHM CYIIECTBYIOT Kak
BHYTPHKJIETOYHBIC MTApa3uThl HA TEHETHYECKOM ypoBHe. OOpaTuTe BHUMaHUE Ha 0COOBIN CIIOCO0
pPa3MHOXEHUS, HAa TO, YTO OHM MMEIOT TOJLKO OAHY HYKJIEHWHOBYIO KucioTy, aubo JIHK, nu6o
PHK. Vkaxute HamOosiee M3BECTHBIE BUPYCHI 4YeJIOBEKa M OOJIC3HM, BBI3BIBAEMBIE STUMHU
BHUpYCaMH.
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2.4 llpaxkTuyeckoe 3ansitue Ne 4 (2 yaca).

Tema: «IlapcTBo PacTeHusi, X XapaKTepUCTHKA, pa3HOo0pa3ue, MCIOJIb30BAHME»

2.4.1 3ananue 1is padoThI:

1. TloaroToBUTh JOKIaABl Ha TeMy: «Hwu3me pacteHus, OTAUYMS HU3IIUX PACTEHUN OT
BBICHIMX. 3HaUEHNE BOJAOPOCIIEH B HAPOTHOM XO351CTBE»

2. TlogroroBuTh Aokiamel Ha Temy: «Beicmme pacrenus. Cucremaruka, CTPOCHHE,
3HAY€HHWE U poJib B Ouocdepe 1 )KU3HU YeTTOBEKa»

2.4.2 KpaTkoe onucaHue NpPOBOIUMOTO 3aHATHUS:

B xoze 3aHsATHA paccMOTPETh OTIAMYUTENbHBIE MPU3HAKY HU3IIUX PACTEHUH OT BBICHIMX.
N3yuuts paszHooOpasue ¢opM XpomarohopoB, U OINPEACTUTh TMPEIIICCTBEHHUKAMU KaKHUX
OpraHesl OHHU SABJISIIOTCS. PaccMoTpeTh MaTepuall o TKaHsM, BEreTaTUBHBIM OpraHaM pacTeHuil,
PENpOYKTUBHBIE OpraHbl, NMPUHIMII JIBOWHOTO OIUIOAOTBOPEHHUS. H3YYHTh Pa3HOCTOPOHHEE
NPUMEHEHUE U 3HAUYEHHE OCHOBHBIX CEMEWMCTB M3 KiaccoB J[ByAoiabHBIX M OJHOIOIBHBIX
pacTeHuii.

2.4.3 Pe3yJabTaThl U BHIBOJBI:

1. O6paTtuTh BHUMaHUE HA OTIUYUTENIbHbIC MPU3HAKU HU3LIUX PACTCHUH OT BBICIIMX —
Ha OTCYTCTBHE Yy HM3IIUX PACTEHUM TKaHEW, OpraHoB, Ha OJHOKJIETOYHOCTh OPIaHOB
pasmHokeHUs. OOBsicHUTE paszHooOpazue GopMbl XpoMaTO(HOpOB, MPEIINIECTBEHHUKAMU KaKHX
OpraHei1 oHd SBISIIOTCA. [Ipu M3ydeHHH HU3MIMX PACTEHUN MO KAKJIOMY OTIENy HEeOOXOAUMO
3HATh KOHKPETHBIX MPEJACTAaBUTENCH, KX CUCTEMATHUYECKOE IOJIOKEHUE, LIMTOJIOIMYECKUE
0COOEHHOCTH, OCOOCHHOCTH IHMKJIOB Pa3BUTHSI, CIIOCOOBI MUTAHUS U PA3MHOXKEHHS M POJIb B
NPUPOAE M JKU3HHU YEJIOBEKa. YKaKUTE, KaKO€ SBOJIOLIUMOHHOE 3HAUYEHUE UMEJIO MOSIBICHUE
BOZOpOCIIEH Ha 3emMJle U B SBOJIIOLIMU PACTEHUM, UX POJIb B KAYECTBE CO3JIATENsI OPraHUYECKOro
BEILECTBA, X 3HAYECHUE B MULIEBOI, XUMUYECKON U METULIMHCKOW MPOMBILIIIEHHOCTSIX.

2. Ilo BeICIIMM pacTEeHUSIM B Hayajle HEOOXOJIUMO PACCMOTPETh MAaTepUal MO TKaHSM,
BETrE€TaTUBHBIM OpraHaM PACTEHUMN, 3aT€M PaCCMOTPETh PENPOJYKTUBHBIE OpraHbl, MPUHIUI
JBOMHOro omogoTBopeHus. CreayeT H3yduTb Pa3HOCTOPOHHEE MPUMEHEHUWE U 3HAYEHUe
OCHOBHBIX CEMEUCTB U3 KiaccoB JIByA0abHBIX 1 OQHOIOJIBHBIX PACTEHUI.

2.5 llpakTuyeckoe 3ansitue Ne 5 (2 yaca).

Tema: «KoHCyMeHTBI: ;KHBOTHBIE, TPUOBI »

2.5.1 3apanue niist padoThI:

1. TlogroroButh nokianbl Ha Temy: «llapcTtBo ['prbObBI, X MPaKTUYECKOE MCTIOIB30BAHUE,
BPEJIOHOCHOCTH TPUOOBY»

2. TloarotoBuTh MOKJAJbl HAa TEMY: «lapctBo JKUBOTHBIE, OCHOBHBIE YEPTHI
OpraHu3alliy U poiib B Orochepe v )KU3HU YeTIOBEKa»

2.5.2 KpaTkoe onucaHue NpoBOIUMOTO 3aHATHUS:

B xoze 3ansTus pazoOparbes ¢ OTIMYUTEIBHBIMY MTPU3HAKaMH LapcTBa ['pulsbl, ykas3aThb
CXOJCTBO M pa3Myve Npu3HaKkoB ¢ mapctBamu JKuBoTHbie u Pactenus. M3yuuth rpulbI
BpE/IHbIE I YEJIOBEKa U €ro XO3sHCTBEHHOM JEesTeNIbHOCTH, KaKOM yOBITOK HAaHOCST IpuUObI-
MapasuThl CENbCKOMY X034icTBY. PaccMoTpeTrh cTpoeHue >XUBOTHBIX. [IpoananusupoBarb
HBOJIIOLIMIO CTPOEHHUSI Tella YKUBOTHBIX, NPUBECTH HPUMEPHI NPUCHOCOOJIEHHS KMBOTHBIX K
KHU3HH B BOJIE, B BO3/IyX€, Ha CYIIIE, a TAK)KE K NAapa3UTU3MY, XUIIIHUYECTBY.
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2.5.3 Pe3yabTaThl U BHIBOIbI:

1. Pa3oOparbesi ¢ OTAMYUTENBHBIME NpU3HAKaMH HapctBa ['pulbbl, yka3aTb CXOJICTBO U
paznuuue npu3HakoB ¢ napcrBamu JKuBoTHbie UM Pactenusi. Ilo kaxaomy OTHeny YKaxuTe
KOHKPETHBIX MPEICTaBUTENCH, UX CHUCTEMATHUYECKOE I0JIOKEHUE, OTIMYUTEIbHbIE MPU3HAKHU,
TUIBI CTPOEHUS Te€Ja, TUIIbI IUIOAOBBIX TeJ, YCIOBUs MecTooOuTaHus. [Ipu m3yuenuu rpubos,
BpEIAHBIX JIJII YEJIOBEKAa M €ro XO3AWCTBEHHOW JIEATEeNIbHOCTH, OOpaTUTE BHUMAaHUE, KaKOH
yOBITOK HAHOCSIT TPUOBI-MAPA3UTHI CEIBCKOMY X03sHCTBY. Kakue mpucnocobiienus y rpuooB-
Mapa3uToB K Pa3sMHOXKEHUIO, B YEM COCTOUT BpeJ TpuOOB-TIapa3UTOB, KAKOBBI Mepbl OOpHOBI C
HUMH.

2. Cnenyet oxapakTepu3oBaTh MHOTOOOpa3He *KUBOTHBIX, Ha3BaTh UX CUCTEMATUYECKUE
IPYIIIbI, NEPEYUCIUTh MPU3HAKH, MO0 KOTOPHIM OHHU BbI3BaHBI M POJICTBEHHBIE CBS3U MEXIY
rpynnaMu. IlpoaHanu3upoBaTh 3BOJIOIMIO CTPOCHUS Tella KUBOTHBIX, MPHUBECTH IPUMEPHI
MIPUCIIOCOOJIEHUS JKUBOTHBIX K KM3HHM B BOJI€, B BO3JyXe, Ha CYyIle, a TAKXKe K Mapa3suTU3MYy,
xumHandecTBy.  Ocoboe  BHMMaHWEe  OOpaTUTh Ha  TUN  XOPJAOBbIE W CaMbIi
BBICOKOOPI'aHW30BaHHBIN OATUI — [103BOHOUHBIE, Ky/1a OTHOCUTCS OOJIBIIMHCTBO COBPEMEHHBIX
HUBOTHBIX, B T.4. U YEJIOBEK.

2.6 IlpaxkTuyeckoe 3ansitue Ne 6 (2 yaca).

Tema: « 3aKOHBI TeHETHKH»

2.6.1 3axanue st padoThI:

1. ITonroroBuTh NOKIAABI HA TeMY: «3akoHbl ['. Mennens. 3aiaqun Mo reHeTHKe»

2. [ToaroToBUTH NOKIA/BI HA TEMY: «XpaHEeHUe HacleACTBeHHOM nHpopmaruu. [lonsTue
Y CBOWCTBA T€HETHUYECKOTO KOJIa, TeHAY

3. ToxaroroButhk nokmagsl Ha Temy: «CyIIHOCTh TpoIlecca U MEXAaHU3M Iepenadyu
HACJICJICTBEHHON MH(pOpPMAIK U3 MOKOJICHUS] B TMOKOJICHUE W U3 SiApa B IIMTOIUIA3MY K MECTY
CHHTE3a Oenkay

2.6.2 Kpatkoe onucanue npoBoAMMOro0 3aHATHS:

B xone 3aHATHS M3y4UTh 3aKOHBI MeHaans, 3aKOHOMEPHOCTH HacaeI0BaHus. M3y4uTh
KaKyto WHGOpPMAIUI0 HECeT TeH, TJe OH PACIOJOXKEH, B COCTaB KaKOW CTPYKTYpHl BXOJWT,
CTPYKTYPyY W CBOWCTBA, YHHUBEPCAIHHOCTh M IPOUCXOXKJCHUE TEHETHYECKOTO KOJa.
O3HaKOMHUTBCS C TOHSATHEM TPAHCKPUIIIUN M TPAHCISINU, HA KAaKUX CTPYKTypaxX MPOTEKAET
CHHTE3 OeJiKa B KJIETKE.

2.6.3 Pe3yJbTaThl U BHIBOJBI:

1. ITpu uzyduennn pabot MeHenst He0OX0IUMO 00paTUTh BHUMAaHKUE HAa MPUYMHBI yCTieXa
ero omelToB W Habmonaenuil. [Ipu stom criegyer umeTs B BUAy, 4TO MeHenb YCTaHOBUII
3aKOHOMEpPHOCTH HaclleZIOBaHUs, a HE HACJIEJICTBEHHOCTH, O I'€He TOrjJa eIlé He CyIIEeCTBOBAJIO
nonatusi. HeoOxoaumo ycBouTh OyKBEHHYIO CUMBOJIHMKY, NPUHATYIO B TeHeTuke. JIump mnocie
3TOrO IPUCTYIATh K PELUICHUIO 3a/1a4 110 T'eHEeTHKeE.

2. MarepuajibHbIM HOCHUTEJIEM HACJIEJCTBEHHOCTH SIBJISIIOTCS HYKJIEMHOBBIE KHCIIOTHI —
JHK u PHK, u3yuutb 0COOEHHOCTM HX CTpPOCHHUS M pPa3oOpaThCsi B TEHOTUIIUYECKON U
(dbeHoTUNMYECKO n3MeHYHMBOCTH. HeoOX0oauMo ysCHUTH KaKyro WH(GOPMAIIMIO HECET T'eH, T/Ie OH
pacrosiokKeH, B COCTaB KaKOH CTPYKTYpbl BXOJUT, CTPYKTYPY U CBOMCTBA, YHUBEPCAJIbHOCTh U
MIPOUCXO0KJIEHUE TeHETUYECKOTO KOJIa.
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3.00bscHUTE TTOHATHS TPAHCKPHUIINUHU U TPAHCIALUW, Ha KaKUX CTPYKTYpaxX HNPOTCKACT
cuHTe3 O€JIKa B KJIETKE U KaKO€E BpCMms Tp€6y€TC5[ JJI1 CUHTE3a O,I[HOI\/’I MOJICKYJIbL OeKa B KJIETKE.

2.7 llpakTnuyeckoe 3ansaTue Ne 7 (2 yaca, MHTepaKTUBHaA (popma).

Tema: «buonH:KeHEPUA»

2.7.1 3apanmue nist padoThI:

1. TloarotoButh moknambl Ha TeMy: «[IpoOiemMbl HCKYCCTBEHHOW pENpOIyKIUU
pacTeHul, )KUBOTHBIX U YEJIOBEKa»

2. IloaroToButh moknanbl Ha TeMy: «IIpUHIUIIBI COBPEMEHHOW CEJIEKIIMU B 00sacTu
pacTeHHEeBOICTBA U )KUBOTHOBOJICTBAY

3. IloaroToBuTh NOKJIAJbI HA TEMY: «buoHUK)

2.7.2 KpaTkoe onucaHue MPOBOUMOTO 3aHATHUS:

3aHATHE TNPOBOJUTCS B HUHTEPaKTUBHOW ¢opme. CTyAEHTHl MOJYy4YalOT TBOPUYECKOE
3aJjaHie — JIOKJaJ C TMpUMEHEHHEeM MylbTuMeaua. l[locie BBICTYIUIEHHS MPE3eHTYIOMIMX
MIPOBOJIUTCS ABpUCTUYECKAs Oecena, 00CyKIal0TCsl BCE BapUaHThl OTBETA, BHIOMpasl TJIaBHbIE U
BTOpOocTerneHHbie. [lo pe3ympTaTam 3IBpUCTHYECKOW Oeceabl MPOBOAMTCS AUCKYCCHS MEXKITY
CTyAeHTaMu. B xoje 3aHATHS  W3ydaeTcss  CTPYKTypa OHOHMHI)KEHEpUH, €€ OCHOBHEIC
HamNpaBlICHHsI, a TaK K€ BO3MOXHBIA PUCK MPUMEHEHHS] T'C€HETUYECKH MOAU(DUIIUPOBAHHBIX
Oaktepuii. CTyIeHTbl 3HAKOMSITCS C TaKUM HAy4YHbIM HampaBleHUEM Kak OWOHUKA, ee
OCHOBHBIMHU METOJIaMU U 3HAYEHUEM I YEJIOBEKa.

2.7.3 Pe3yabTaThl U BHIBObI:

1. Crnenyer W3y4uTh CTPYKTYypy OHMOMHKEHEpHH (CXEeMy), TaKhe HaIpaBIICHUS Kak
reHHasi, FEHETUYECKash U KJIETOUYHAs MHKEHEPHs, BOSMOXHBIM PUCK NPUMEHEHHS] T€HETHYECKU
MOIU(UIIMPOBAHHBIX OAKTEPHIA U IIYTH €TO MPEOJOTICHHS.

2. YkaxuTe 3aJaud COBPEMEHHOHN CENIEKIIUH, LIEHTPbl MHOTOO0Pa3Hsi U MPOUCX 0K ICHHS
KyJIbTYpHBIX pacTeHuil. Kakue hopMbl 0TOOpa MpPUMEHSIOT NP CENEKIIUN PACTCHHIA.

3. IlpexacraBisier MHTEpEC Takas HayKa Kak BHOHMKA - Hay4HOE HaNpaBJICHHE C LEJbIO
COBEPIIEHCTBOBAHUS TEXHUUECKUX CPEICTB. YKAXKUTE METOJIbI U 3HAYEHHUE ITON HAYKHU.

2.8 IIpakTnueckoe 3ansaTue Ne 8 ( 2 yaca).

Tema: « KoHuenuusi ’kuBOTHOT0 MPOMCXO0KICHHUS YeJT0BEKA»

2.8.1 3aganue niist padoThI:

1. TloaroroBuTh HOKIaAbl Ha Temy: «lIpoucxoxjeHue yeroBeKa U MECTO YeJoBeKa B
SBOJIIOLIUU 3EeMIIH»

2. TloaroroButh nokJIajabl Ha TeMy: «lIpu3Haku pojCcTBa W OTIWYHUS UYEJIOBEKA OT
KUBOTHBIX»

3. ToaroroButh AoKIaabl Ha Temy: «OCHOBHbIE MPUHIUIBI COXPAHEHUS 30POBOTO
reHo(oH/1a YeJI0BEYECKONU MOMyIALUn»+

2.8.2 KpaTkoe onucanue NpoBOUMOTO 3aHATHUS:

B xome paboth O3HAKOMHUTBHCS € JIOKA3aTeJIbCTBA KOHLEMIUM >KUBOTHOTO
MIPOUCXOXKJICHUS] YEJIOBEKa, YKa3aTh KaKO€ CUCTEMAaTHYECKOE IO0JIOKEHHE B MHUpPE KMBOTHBIX
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3aHUMAET YEJIOBEK, B KaKOH MEpPUOJ HCTOPUM 3€MJIM TMOSBUJICS YEJIOBEK, KAKOBBI (DaKTOPHI
aHTponorexnesa. 3yuynTs OTIMUUTENbHBIE IPU3HAKU YEJIOBEKA OT )KMBOTHBIX.

2.8.3 Pe3yJabTaThl M BHIBOJBI:

1. IlpencraBpTe AOKa3aTeabCTBA KOHLEMIMU >KMBOTHOIO IPOUCXOXKICHHS 4YeJIOBEKa.
VYkaxure, Kakoe CUCTEMaTHYECKOE MOJI0KEHUE B MUPE KUBOTHBIX 3aHUMAET YEJIOBEK, B KAaKOM
NepUO/1 UCTOPUH 3eMJIM TIOSIBUJICS YEJIOBEK, KAKOBbI (PAKTOPBI aHTPOIIOT€HE3a.

2. [IpuBenuTe 0Ka3aTeNbCTBA MPOUCXOXKICHHS YEJIOBEKa OT )KMBOTHBIX, YKa3aB 0OIIue
YepThl CTPOEHUS YEJIOBEKA U KUBOTHBIX, CXOJCTBO B PAa3BUTHUHU 3apOJIbIIIEH, CXOACTBO YeJIOBEKa
U 4€JI0BEKOOOpa3HbIX 00€3bsH. YKAKUTE OTIIMIUTEIbHBIE IIPU3HAKH YEJIOBEKA OT KUBOTHBIX.

3. ObpaTute BHMMaHHE, YTO Ha MEPBBIX 3Talax aHTPOIOTEHE3a pellarollee 3HauYCHHUE
UMEeJl eCTECTBEHHBIM OTOOp, B COBPEMEHHOM 4YeJIOBEYECKOM OOIIEeCTBE OH 3aMeUINI CBOE
JIeMCTBHE U pelIaolee 3HaueHue MpUoOpenu COLMalIbHbIE YCIIOBUS U BOCIIUTAHUE.

2.9 lIpakTnuyeckoe 3ansaTue Ne 9 (2 yaca).

Tema: «buosiornyeckne u couaJIbHbIe OCHOBBI OBEAEHHS YeJI0BEKA »

2.9.1 3aganue niis padoThI:

1. [loaroToBUTH NOKIAIbI HA TEMY: «BbICIIas HEpBHAS NEATEIBHOCTD YETOBEKa»

2. [loaroroBuTh AOKIabl HA TeMY: «Mpinuienue, sMmouuu. CTpecc U aganTanun

3. IloaroroButh AOKIALl HA TeMy: «buosornyeckue u couuaabHble OCHOBBI MOBEICHUS
YEIIOBEKA

2.9.2 KpaTkoe onucanue nNpoBoAMMOro0 3aHATHSI:

B xoze paboTsl paccMOTpeTh TpyAbl TakuxX yueHbIX kak Ceunnos M.M. u Ilasnos W.I1.,
a TaKkKe MX pOJIb B CO3/laHUE HAyKH O (U3MOJOTUU BBHICIICH HEPBHOH JESITEIHLHOCTH.
O3HaKOMHUTBCS C TOHATHEM pedIieKC, CBA3BIO MEXKIY CIIOBOM, CO3HAHHEM M MBIIICHUEM, a TaK
K€ W3YYUTh OMOJIOTUYECKHE U COLUATBHBIC OCHOBBI TIOBEJCHHS YEIOBEKA.

2.9.3 Pe3yabTaThl U BHIBOIbI:

1. YTouHuTe, 4TO TaKoe BBICIIAs HEPBHAS JEATEIbHOCTh. OOpaTuTe BHUMAHHE, KaKOW
BKJIaJl BHECJIM Bhlaromuecs pycckue yuyenole CeunnoB .M. u IlaBnos WN.II. B co3ganue Hayku
0 (U3MOJIOTUU BBHICIICH HEPBHOW JEATEILHOCTH, KAaK YCIOXKHSIIMCH pedIeKChl B Ipolecce
3BOJIFOLIUH.

2. VYkaxuTe, KakoBa CBA3b MEXIYy CJIOBOM, CO3HaHMEM W MbllnuieHueM. llonstue
cTpecca M aJanTallMOHHbIE BO3MOXKHOCTH Y€JI0BEUECKOT0 OpraHu3Ma.

3. O3HaKOMBTECH C OMOJIOTHYECKUMU U COIMAIbHBIMA OCHOBAMU TIOBEICHHS Y€JIOBEKa.

2.10 IpakTuveckoe 3ansaTue Ne 10 ( 2 yaca).

Tema: «Pu3n0J0THS YeT0BEKA»

2.10.1 3ananue nJis1 padoThI:

1. I[MoarotoBuTh NMOKIaAbl Ha TeMy: «OpraHu3m Kak 1enoe. HepBHas U SHAOKpUHHAS
perysuus»

2. [loaroToBUTH JAOKJIANBI HA TeMy: «310poBbe U 00se3Hb. BO3MOXXHOCTH W TIpEaeIb
a/1arTanum)

3. IloaroToBuTh JOKJIAJbI Ha TeMy: «BocmpousBeneHre 4eloBEUECKOW MOMYJIAIUU:
IeHETUKAa U MIePUO/Ibl OHTOT'€HE3a YEJIOBEKa»
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2.10.2 KpaTkoe onncanue NnpoBOAUMOro0 3aHATHS:

B xone 3aHATHA paccMOTPETh, KAK U3MEHSJIMCh BHEUIHUE MOKPOBBI JKUBOTHBIX, CKENET,
MUILEBAPUTENbHAs, JbIXaTeNIbHAsl, KPOBEHOCHAs, BBIJICIMUTENbHAS, HEpBHAs, HHIOKPUHHAS U
penpoayKTUBHas cucTeMbl. JlaTh ompezesieHue 30pOBbs YelIOBEKa, KOTOpoe c(hopMyIMpOBaHO
B ycraBe BO3, ykaxure pasHHUIly MEXIy HHAWBUIYaJbHBIM U OOIIECTBEHHBIM 3J0POBHEM.
W3yuuth BIMSHUE TPUPOTHO-IKOJOTHYECKUX (DAKTOPOB, COLUATBHO-3KOJIOTMUECKUX (HAaKTOPOB
3JI0POBbSI UEJIOBEKA.

2.10.3 Pe3yabTaThl ¥ BHIBOJIBI:

1. DBOMIOLMIO CHCTEM OPraHOB HEOOXOJUMO HAUYMHATh C MPOCTEHIINX U 3aKaHYUBATh
MJIEKONUTAOMMUMU. PaccMoTpuTe, Kak M3MEHSUIMCh BHEIIHHE MOKPOBBI >KMBOTHBIX, CKEJIET,
NUILEBAPUTENbHAs, JIbIXaTeNIbHAsl, KPOBEHOCHAs, BBIJICIMUTENbHAs, HEpBHAs, SHIOKPUHHAS U
PENpONYKTUBHAS CHUCTEMBl. YKa)KHUTE, KAaKO€ MECTO 3aHMMAeT 3BOJIIOLMS CHUCTEM OpPraHOB B
HBOJIIOLIMM OPraHU3MOB M KaK BaXHO 3HAaThb 00 3TOM, MPOJOJDKAETCS JIM ceiuac 3BOJIOLUS
CHCTEM OpI'aHOB.

2. JlaliTe ompezesieHne 3I0pPOBbS Y€JIOBEKa, KOTOPOE CHOPMYITUPOBAHO B yCTaBE
BO3, ykaxuTte pa3HUIly MEXIYy HHIUBUAYAIbHBIM M OOIIECTBEHHBIM 3/I0POBbEM. YKaKUTE
BIIMSIHUE TPUPOAHO-3KOJIOTHUECKUX (PaKTOPOB, COLUAIBHO-IKOJIOIMYECKUX (HAaKTOPOB 3/I0POBBS
YeJI0BEKA.

VYKaxuTe WUCTOPUIO B3aMMOOTHONIEHWH OOIIeCTBA W  NPUPOABI, BaKHEHUIINE
HKOJIOTUYECKHE MPOOIEMBbI COBPEMEHHOCTH, BHJIbI 3arpsI3HEHUSI OKPYIKAIOIIEH Cpebl, 00bEKThI
u MacmtaOel. Ha3oBHTE TOKCHYHBIE BEIIECTBA, KOTOPHIE CHOCOOHBI HAKaIlUIMBAThCA B
MPUPOIHON Cpefe, a TakKe B OpraHu3Me yesnoBeka. Kakue opranbl mpeae BCEro Mopakaer
3arpsi3HEHHBIN BO3/1yX, KaKHE 3arpsI3HSIONINE BEIECTBA MPEACTABISIOT HAHOOJIBIIYI0 ONACHOCTh
JUISL YeTIOBEUECKOM MOMYJISIIINKA U IPUPOJHBIX OMOTUYECKHX COOOIIECTB.

3. VYkaxure (aKTOpel BOCHPOU3BEJACHHS YEJIOBEUECKOH TMOMYNALUU, MPUUUHY
THTaHTCKOT'O TeHETUYECKOT0 Pa3sHOOOpa3us JIto IeH.

2.11 IlpakTuyeckoe 3ansitue Ne 11 ( 2 yaca).

Tema: «Opranusm 1 JHYHOCTHY»

2.11.1 3aganue aJs1 padoThI:

1. [loaroToBuTh NOKIAABI HA TEMY: «lIcuXxHueckoe u COMaTHUECKOE Havyasla B YEJIOBEKE

2. TlogroroBuTh AoKJIamel Ha TeMy: «buosormueckn OOOCHOBAaHHBIE MOTPEOHOCTH
yesoBeka. bruostukay»

3. IloaroroBuTh AOKJIAABl Ha TeMy: «MeaunuHCKoe oOecnieueHue. YcaoBus u oOpas
KU3HI»

2.11.2 KpaTkoe onucaHue NpoBOAUMOTO 3aHATHS:

B xone 3aHATHS O03HAKOMUTBCS C MOHSATHEM I'€HETUYECKHII MOHMTOPUHT, ONPEAEIUThH
KaKOBO €ro 3Ha4YeHHE B MPOUIAKTUKE HACIEACTBEHHBIX OOJIE3HEH, B OXpaHE CPellbl OOUTaHUS
YesloBeKa, HAa30BUTE METOJIbl M3YyUEHHUs HACJIEJCTBEHHOCTH uenoBeka. OmnMcarth BEpXHUM U
HIDKHUHA  YpOBEHb HMHJMBUIYaJbHBIX IOTPEOHOCTEM 4eoBeKa, BIMSIHUE COCTOSIHUS
OKpy>Karolei cpebl, 00pas3a )KU3HU Ha 3J0POBbE YEJIOBEKA.

2.11.3 Pe3yabTaThbl ¥ BHIBOJBI:

1. ObGpatute BHUMaHUE, 4YTO TMPO(HIAKTHKA HACJICJACTBEHHBIX OOJE3HEW CBOIUTCH K
npopuiakTuke OoJie3HEeH, yHAcJelIOBaHHBIX OT MPEbIIYIIUX MOKOJEHHUH (CerperanuoHHbIN
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rpy3) u npodunakTuke 00Je3HEH, HOBOBOZHUKAIOIINX B PE3YJIbTaTe MYTAllMi B 3apOJIBIIIEBBIX
KIIETKaX poauTenel (MyTaunoHHbIN Tpy3). OOBICHUTE, YTO TAKOE T€HETHYECKUH MOHUTOPUHT U
KaKOBO €ro 3Ha4eHHE B MPOUIAKTUKE HACIEACTBEHHBIX OOJIE3HEH, B OXpaHE Cpellbl OOUTaHUS
YeJl0BeKa, HA30BUTE METO/Ibl U3yUEHHsI HACJIEICTBEHHOCTH YEJIOBEKA.

2. YKaxuTe BEpXHMA W HWKHHUN YPOBEHb WHIWBUIYAIbHBIX MOTPEOHOCTEH YeoBeKa,
yKakuTe o0myro cxemy mnorpebHoctel uenoBeka(o H.D.Peiimepcy), BiMsHHE COCTOSHUS
OKpYy>Karolei cpesbl . 00pa3a )KU3HU Ha 3J0POBbE YEJIOBEKa.

3. OOpatuTe BHHMAaHHE, YTO TIO3HAHUS CJIOKHBIX B3aWMOJCHCTBUN BHYTPEHHHX
OuocucTeM OpraHu3Ma M BHEIIHMX (AKTOPOB OKpY’KaIOLIEH cpelbl SBUIOCH OCHOBOM JUIS
CO3/IaHUs TaKMX JUCLUUIUIMH, Kak ['uruena u Baneonorus. OObsiCHUTE B U€M CYTh 3THUX HAyK U
KaK OHU COOTHOCSITCS C KOJIOTHEH.

2.12 IlpakTudeckoe 3ansaTue Ne 12 ( 2 yaca).

Tema: «cropus 3xo0rnu. buocdepa»

2.12.1 3ananue nJis1 padoThI:

1. TloaroroButh pokiamel Ha Temy: «l'eochepa 3emmm. OOmas XapaKTepuUCTHKA
rtanetsl 3emitsi. Hoocdepar

2. [TonroroBuTh NOKIABI HA TeMY: «VICTOpHUS IKOIOTHUIY

3. IloaroToBuTh AOKIAABI Ha TeMy: «PemieHue 3a/1a4 1Mo SKOJIOTHI

2.12.2 KpaTkoe onncanue NnpoBOAUMOro0 3aHATHS:

B xoxe 3ansTus nath onpeaeneHue ouocdepsl, onucath CTpyKTypy 0uochepsl, mpeaeibt
ouocdeprl. BruisicHuTh, yTO Takoe Hoocep am B UEM IIEHHOCTh Y4eHHs BepHaackoro o
Hoocdepe. [aTh ompeneneHne >KOJOTHMHM KaK HAYKH M yKa3aThb Ha B3aMMOCBSI3b €€ C JPYTUMHU
HayKaMH.

2.12.3 Pe3y1bTaThl H BBIBO/JbI:

1. TIlpuBenmute pgaHHBIE O TPOUCXONKACHUU IKU3HH, O MHKPODIBOJIOIUU H
BU000pa30BaHMU. YKaXXUTE BO3pacT 3eMiIn.

Haiite onpenenenue 6uochepsl, KTO BriepBbie BBeN HazBanue «buocdepa» u kto cozman
yueHue o Omocdepe. YKaxuTe CTpyKTypy Ouocdepsl, npeaensl O0uocdepsl. Uto Takoe *KUBOE
BEIIECTBO, YKAXKUTE CreIU(PUIECKHEe CBONUCTBA M (PYHKUIMU JKUBOTO BEIIECTBA, THIIBI
KpYroBopoToB BeriecTB. [IpuBeure npuMepsl 3KOCUCTEM U UTO TAKOE CYKLIECCHUS IKOCUCTEM.

Brrsicaure, uto Takoe Hoocdepa U oYeMy BO3HUKIIO Takoe MoHsATHe? B uem 11eHHOCTb
yueHusi BepHajckoro o Hoocdepe M BO3MOXKHO JIM BO3HUKHOBEHHE HOOC(EpHl B pe3ynbTare
KODBOJTIOIIUHU MEX/TYy YeTIOBEYECKUM OOIIIECTBOM U MPUPOTHOU CPEIOH.

2. Ilpu ompeneneHUM SKOJIOTUM KaK HAyKM yKa3aTh HAa B3aMMOCBS3b €€ C JPYrUMHU
Haykamu. Ha3oBHUTe NpUYMHBI, ONpeNeIMBIINE MEXAUCLUUIUIMHAPHBIA XapakTep 3TON HayKu.
VYToyHuTe, Kak KiIacCUDUUUPYIOT 3KOJOTHIO0 B 3aBHCHUMOCTH OT H3Y4aeMbIX OOBEKTOB, OT
pa3MepoB 0OBEKTOB U3YUEHHS (ayTIKOJIOTHS, IEMIKOJIOTUSI, CAHIKOJIOTHS ).

3. M3yuuTe 3a/1auu 1O 3KOJIOTUU.

55



2.13 IlpakTuyeckoe 3ansitue Ne 13 ( 2 yaca).

Tema: «Kpyrosopor Bemects B 6nocgepe»

2.13.1 3ananue nJis1 padoThI:

1. IoaroToBUTH MOKJIAABI HA TeMy: «IKOJOTHS 0OCOOEH, MOMyJSIUi, COOOIIECTB U
HKOCHUCTEM

2. IToAroToBUTH JOKIAJ6I HA TEMY: «THIIBI KPYTOBOPOTOB BEILIECTBY

3. IloaroroBuTh AOKIaAbl HAa TeMy: «KpyroBopoTsl OCHOBHBIX OMOTEHHBIX BEIIECTB U
3JIEMEHTOBY

2.13.2 KpaTkoe onucaHue NpoBOAUMOTO 3aHATHS:

B xone paGoThl 03HAKOMUTHCSI C OCHOBHBIMHU THIIaMU COOOILECTB OPTaHU3MOB, yKa3aTb
OCHOBHBIE THUIIBI CBSI3€H U B3aMMOOTHOILEHUI MEX]ly OpraHu3MaMu, (yHKIIMOHAIbHbIE TPYIIIIbI
OpPraHu3MOB B 3KocucTeMe. PaccMoTpeTh KpyroBOpoOTHI a30Ta, yrieposa, pochopa, BOJbI.

2.13.3 Pe3yabTaThl ¥ BHIBOJIbI:

1. Vkaxute THMOBI COOOIIECTB, JAlTe TMPUMEPHI DSKOCHCTEM, WX B3aUMOCBS3H,
CaMOpEryJsiliI0. YKaKUTE€ TUIBl CBA3ed W B3aUMOOTHOILIEHUM MEXAy OpraHu3Mami,
(yHKIIMOHAIbHBIE IPYIIIBI OPTaHU3MOB B 9KOCHUCTEME.

2. BpiacHUTE, KaK OCYIIECTBISETCS OHUOJOTMYECKHH KPYrOBOPOT BEIIECTB, YKAKUTE
THUIIBI KPYTOBOPOTOB BEIIECTB, ASKOJOTMYECKUX MHPAMU/, MPaBHUJIA FKOJIOTHUYECKON MUpPaMUIBL,
JaiiTe OMpEeNeeHue LEeNd M CETH MUTAHHSA, YKAKUTE BUIBl TPOPHUECKUX YPOBHEH, THIIBI
MHIIEBBIX LEMEH.

3.00BsCHUTE KPYTOBOPOTHI a30Ta, yrieposa, hocdopa, BOIbI.

2.14 IlpakTuyeckoe 3ansitue Ne 14 ( 2 yaca).

Tema: «@akTopsbl cpebl U 001IHe 3aKOHOMEPHOCTH UX JAeliCTBUSI HA OPraHU3MbD»

2.13.1 3aganmue aJs1 padoThI:

1. ITonrotoBuTh NOKJIAIABI HA TeMy: «Cpesl )KU3HU U SIKOJIOTHYECKUE PaKTOPBI»

2. [ToAroTOBUTH JOKJIABI HA TEMY: «3aKOHBI JEHCTBUS HKOJIOTUIECKUX (HaKTOPOB

3. [loaroroBuTh AOKIAABI Ha TeMy: «BaxHeimme abnotTuueckue HakTopsl cpesl (CBET,
TeMIeparypa, Bojaa, saaduueckue)»

2.14.2 KpaTkoe onncanue NpoBOAUMOro0 3aHATHS:

B  xome 3aHATHS paccMOTpeTh Cpeabl OOMTAaHWS M OKOJIOTMYECKOW HHUIINHM,  UX
Kkiaccupukanuio (HakTopoB cpenbl M OOIIMEe 3aKOHOMEPHOCTH WX JIEHCTBUS HAa OPraHU3MBI.
Bbiienuth OCHOBHBIE 3aKOHOMEPHOCTH JEHCTBHS 3KOJOTMUECKUX (PaKTOPOB, KOJIMYECTBEHHOE
BBIpaKEHUE (PAKTOPOB Cpenbl. A TaKKe ONMPESTIUTh OCHOBHBIE abUOoTHYECKUE (aKTOPBI CPEIbl U
JiefIeHUue OPraHU3MOB 110 OTHOLIEHHIO K JIAaHHBIM (haKTOpaM.

2.14.3 Pe3yabTaThbl ¥ BHIBOJbI:

1. Jlaiite ompeneneHue cpenbl OOMTAHHUS W SKOJOTUYECKOW HHUINM, KJIACCU(PHUKAIUIO
(dakTopoB cpenbl U OOlIMEe 3aKOHOMEPHOCTH HMX JACWCTBUS HAa OpPraHU3Mbl. Y KaKUTE, KaKue
(dakTopsl cpeapl B3aMMOACHCTBYIOT B OHMOIIEHO3€ M OMOTEOLIEHO3€ M UTO CIYXKHUT I HUX
OTPaHUYUBAIOIINM (PaKTOPOM.

2. Bwigenutre OCHOBHBIE 3aKOHOMEPHOCTH JCHCTBHUS DKOJIOTHUECKHX (DaKTOPOB,
KOJIMYECTBEHHOE BBIpaXeHHE (AKTOPOB CpPEIbl, YKAKHUTE, YTO TAaKOE HKOJIOTUYEeCKast
TOJIEPAHTHOCTD, SKOJIOTUUYECKUN CIIEKTP BUJA.
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3. Vkaxure BakHEHIIHE aOMOTHYECKHE q)aKTOpBI Ccpcabl, ACJICHUC OpPraHu3MoOB II0
OTHOLICHUIO K TEMIICPATYPEC, CBCTY, BJIare, KUCJIOTHOCTU U IIJIOAOPOJUIO ITOYB.

2.15 IlpakTuyeckoe 3ansaTue Ne 15 ( 2 yaca).

Tema: «buorudueckue pakToOpbl cpeabD

2.15.1 3ananue nJs1 padoThbI:

1. . [ToaroroBUTh AOKIaAbI Ha TEMY: « OMOTUNHMYECKHE U FETEPOTUTUUECKHUE PEAKIIUL))

2. . [loaroToBUTH MOKIAABI HA TEMY: «300T€HHBIC U (PUTOTEHHBIE (HAKTOPH»

3. . l[logroroBuTts AOKIaAbI HA TEMY: «bHOIOTHYECKHUE PUTMBI»

2.15.2 KpaTkoe onucaHue NpoBOAUMOTO 3aHATHS:

B xone 3aHsATHS OnpeneNuTh THIBI CBSI3€H M THUIbI OTHOLIEHUM MEXIy OpraHu3MaMu,
OIKCaTh 300T€HHbIE U (puTOoreHHbIe (hakTOpbl. M3yduTh YTO Takoe OMOJIOTUYECKHE PUTMBI, a
TaKXKe CJIEJICTBUEM YE€ro OHHU SIBJISIIOTCS, ONMUCATh PA3HUILY MEXIY SK30T€HHBIM U 3HJIOT€HHBIM
pUTMaM.

2.15.3 Pe3yabTaThl ¥ BHIBOJIBI:

1. YkaxxuTte TUIBI CBSI3€W U TUIIBI OTHOIICHUH MEXTy OpraHu3MaMHu.

2. JlaliTe XapaKTepUCTHKY 300T€HHBIM M (PUTOTCHHBIM (paKTopaMm. YKaKUTE aJarTalliuu
OpPraHU3MOB K YCJIOBUSAM CpEIbI.

3. OObsicHHTE, YTO TaKOoe OHOJOTHYECKHE PHUTMBI, YKAXKHUTE, CICJACTBUEM YEero OHH
SABISIIOTCS, X KiIaccudukanuio. J[aiiTe XapaKTepUCTHKY SK30T€HHBIM U YHJIOTCHHBIM PUTMaM.

2.16 IIpakTuueckoe 3ansaTue Ne 16 ( 2 yaca, unTepakTuBHas ¢gopma).

Tema: KAHTPONIOreHHbIE BO31eCTBUS HA IPUPOIY.»

2.16.1 3aganue aJst padoThI:

1. ITonroroBuTh NOKIAIBI HA TeMy: « Kiaccuukanus aHTpOTIOT€HHBIX BO3ICHCTBUN»

2. IloAroToBUTH JOKIAABI Ha TEMY: «AHTPONOTEHHBIE BO3ACUCTBUS Ha aTMOCHEpHBII
BO3/yX U ruapochepy»

3. [loAroToBUTH HOKJIA/bI HA TEMY: «AHTPOINOIE€HHbIE BO3IECUCTBHS HA PACTUTEINBHOCTD U
KUBOTHBIX

2.16.2 KpaTkoe onncanue NnpoBOAUMOro 3aHATHS:

3aHATHE TNPOBOJUTCS B HUHTEpaKTUBHOW ¢opme. CTyAEHTHl MOJY4YalOT TBOPUYECKOE
3aJlaHie — JIOKJIaJ C NpUMEHEHHeM MyiabTuMmenua. [locine BBICTYIUIEHMSI NPE3EHTYIOIIHUX
MIPOBOJIUTCS IBpUCTUUECKas Oecena, 00CyKIal0TCsl BCE BapUaHThl OTBETA, BHIOMpAsl TJIaBHbIE U
BrOpocTerneHHble. [lo pesynpTaTam 3BpUCTHUECKON Oeceibl MPOBOAMUTCS AUCKYCCHUS MEXIy
CTyJeHTaMU. B xoze 3aHiATHs U3ydaeTcs IIOHATUE «AHTPOIOIE€HHOE BO3ACHCTBHE», NACTCS
KJIaCCU(PHUKAIMIO AHTPONOTeHHbIX (QakTopoB. CTYyIEHTHl 3HAKOMSTCS C OCHOBHBIMH
HUCTOYHMKAMH 3arpsi3HEHUs] BO3JyXa U HKOJOTHUYECKHMMM TOCIEACTBUAMH  TJI00AIbHOTO
3arps3HeHus atMocepsl, MPsIMOe U KOCBEHHOE aHTPOIIOT€HHOE BO3/IMCTBHE HA PACTUTEIbHBIN
Y )KUBOTHBIA MHUP.

2.16.3 Pe3yabTaThbl ¥ BHIBOJbI:

1. OGpatuTh BHUMaHHE HA CaMO TOHATHE «AHTPOIOTEHHOE BO3JCHCTBUEY», YKaXKUTE S5
BUJIOB BMENIATEJIbCTB 4YeJoBeKa B dkojormueckue mnporecchl (mo b. Kommownepy),
KJaccu(uKaIus aHTPOMOTEHHBIX BO3/IEHCTBHIA.
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2. OOpatuTh BHUMAaHHE Ha OIpPEACICHHE «3arps3HEHHE aTMOC(HEPHOro BO3IAyXay,
YKQKHUTE THUIIBI 3arPS3HEHUS B 3aBHCHUMOCTH OT MAcCIITa0OB, YKaXHUT€ OCHOBHBIE HCTOYHUKHU
3arps3HEHUs BO3/lyXa M HKOJIOTUYECKHE IOCJEJCTBUS I100aJIbHOTO 3arpsi3HEHUs] aTMOC(hephl.
Vkaxure TJIaBHbIE 3arps3HUTENN BOJI, OCHOBHBIE BHJbl U HCTOYHUKH M 3SKOJIOTMUYECKUE
MOCJIEICTBUS 3arPSA3HEHUS THIPOCUCTEMBI.

3. Vkaxure npsMoe U KOCBEHHOE aHTPOIIOT€HHOE BO3J/IEHCTBUE HA PACTUTEIbHBIA MHUP.
Oxapaktepusyite ¢GyHKIIMU Jieca B Onochepe u moyemy TrubOenb JIeCOB SIBISETCS OTHOM M3
HamOoJiee cephe3HbIX dKoJorudeckux npoodsem? KakoBa riaBHeiimas skojorndeckas (QyHKIUS
XKHUBOTHOr0 Mupa? Ha3zoBUTE OCHOBHBIE NPUYMHBI BBHIMHUPAHUS KMBOTHBIX, COKPAIIECHUS HX
YUCJIICHHOCTH M YTPaThl UMU OMOJIOTHYECKOTO pa3HOOOpa3usl.

2.17 IlpakTudeckoe 3ansarue Ne 17 ( 2 yaca).

Tema: «Bo3aeiicTBHe ce/ibCKOX035IHCTBEHHOM 1esITeIbHOCTH YeJI0BEKa Ha NPUPOAY»

2.17.1 3ananue nJis1 padoThI:

1. IogroroBuTh NOKJIAJbl Ha Temy: «BlusHuE CeIbCKOXO34MCTBEHHOW JESITEIbHOCTH
YesloBeKa Ha HKOJIOTHYECKOE PABHOBECUE B IIPUPOIEH»

2. TlogrotoButh moKdanbl Ha Temy: «JlammmadTHas opraHu3anus arpodIKOCHCTEM.
ANbTEpHATUBHOE 3EMIIEJICTHE

3. lloaroroButk AokIaabl Ha TeMy: «IlyTH pelIeHus: IKOJIOTHIECKUX POOIEM»

4. ToaroroButh IOKIagsl Ha Temy: «MeEXIyHapOJIHOE COTPYIHUYECTBO B OOJIACTH
MPUPOAOIIOIb30BAHUS U OXPaHbl OKPYKAIOLIEH CpeIbl»

2.17.2 KpaTkoe onucanue NpoBOAUMOro0 3aHATHS:

B xozxe 3aHsATHS  pacCMOTPETh OCHOBHBIE OTJIMYKSA OT MPUPOJHBIX OT arpO3KOCHCTEM.
OsznakomuThes ¢ Kiaccudukamueit 6momon mo 0. Oxymy. PaccMoTpeTrh OCHOBHBIE MPUHIIUITHI
MEXIYHAPOJIHOTO  JKOJOIMYECKOrO0  COTPYJHMYECTBA M OCHOBHBIE  HalpaBJICHUS
MEXJIYHapOIHOTO COTpynHUYecTBa Poccuu B 00:1acTH OXpaHbl OKPYKAIOIIECH CPEIbL.

2.17.3 Pe3yabTaThl 1 BHIBOABI:

1. Ykaxute OTIMYMUTEIbHBIE MNPU3HAKUA arpO’IKOCUCTEM, MX OCHOBHBIE OTJIMYHS OT
MIPUPOJIHBIX, TIOHATUE «IKOJOTUUECKOTO B3pbIBay. [loyeMy Henb3sl mpeBpamaTh Bech JaHamagT
B CEJIbCKOXO3SIICTBEHHBIN?

2. Yto Takoe nmanamadT ¥ B 4eM CyTh JIAHAMA(THOTO MOaX0Aa B dKoJoruu? Yto Ttakoe
ouombl? Kak cBszanbl ¢ nangmadramu? OOpatuTe BHUMaHUE Ha Kiaccuukaiuio OMOMOB IO
0. Onymy.

3. YKa)XUTE IyTH PEIIEHUs IKOJOTHUYECKUX MPOOIIeM.

4. OObekTbl OXpaHbl OKpYKalLlell cpeapl JenATcs Ha HalUMOHAJbHBIE W
MEXJIyHApOJIHbIE, JAaWTE XapaKTEPUCTHKY. YKaXKUT€ OCHOBHBIC NPHUHIUIIBI MEXIYHApOIHOIO
HKOJIOTUYECKOT'O COTPYIHUYECTBA U OCHOBHBIE HANpaBJICHUS MEXIYHAPOIHOTO COTPYIHUYECTBA
Poccum B oGmactu oxpaHbl OKpykaromieil cpenbl. UTo BBl 3HaeTe O BakHelmeMm (opyme 1o
skosoruu B XX B. — koH(pepenun OOH B Puo-zne-Kaneiipo B 1992r.?
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2.18 IlpakTuyeckoe 3ansitue Ne 18 ( 2 yaca).

Tema: «B3auMOOTHOIIEHHS TPUPOIBI U 001ECTBA»

2.18.1 3ananue nJs1 padboThI:

1. IloaroroBuUTh JOKJIAABl HA TEMY: «I'mobanbHBIE HIKOJOTUYECKHUE KPUBHCHI,
KaTacTpO(bl U MMYTH UX MPEOIOJICHUS

2. IToaroroBuTh H0KIaa6I HA TeMY: «KoHIEMUS coXxpaneHus: Gnopa3zHooOpasus»

3. IloaroroButh AOKIaAbl Ha TeMy: «OKOJOrMYECKas HKCHEepTH3a, MOHUTOPUHI U
MIPOrHO3UPOBAHUE. DKOJIOTUYECKAast STUKA»

2.18.2 KpaTkoe onucaHue NpoBOAUMOTO 3aHATHUS:

B xone 3aHATHS M3Y4YUTH NPUHIUIIMAIBHOE Pa3IMYUe MEXY SKOJOTMUECKUM KPU3UCOM
1 9KOJIOTUYECKOM KaTacTpodoii, uxX Kiaccu(pukaiyioo B 3aBUCUMOCTH OT MacIiTada, rio0aibHbIe
MPOTHOCTHYECKHE MOJIENH; OOBSICHUTH KOHIICTIIHIO OMopa3zHooOpa3us.

2.18.3 Pe3yabTaThbl ¥ BHIBOJIBI:

1. VYrTouHuTe MNPUHIMNMAIBHOE pa3IMYUEe MEXIY OSKOJIOIMUYECKUM KpPU3UCOM H
AKOJIOTHYECKOW KaTtacTpodoii, MX KiIacCHU(pUKAIMIO B 3aBUCUMOCTH OT MaciiTaba, riodaibHbIe
MIPOrHOCTHYECKUE MOJIEIIH.

2.00BsCHUATE KOHIIETIINIO COXpaHEHUsT OMopa3Ho00pasus

2. JlaiiTe ompeneneHue HKOJOTUYECKOTO0 MOHHUTOPHHIA, €ro KOHEYHYIO IIelb,
KIIaCCH(HMKAIMIO B 3aBUCUMOCTH OT CTEIIEHU BBIPAKEHHOCTH aHTPOIIOTCHHOTO BO3JICHCTBUS U B
3aBHCUMOCTH OT MacmTaba HaOmonenus. Jlaiite omnpeaeneHne SKOJIOTHUECKON IKCIIEPTHU3bI, €€
OOBEKTHl U MPUHIUNBL. BBISICHUTE, KaKue BUIBI IKOJOTUYECKON IKCIEPTU3bI MPEAYCMATPUBACT
3aKOHOJATENbCTBO.
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