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1.1.  Jlekuust Ne 1 (2 yaca).

Tema: «Benenue B Ouomnoruto. Teopust sBomonun. JKuBbie CHCTEMBI»

1.1.1. Bomnpocsl JIeKIHHU:

1. OcHOBHBIE KOHILICTIIIMH, 3aKOHBI M NIEPCIIEKTUBBI PA3BUTHSI OMOJIOTHH.

2. Teopus 3BorOnMN. J[BHKYILAs CHJIa 1 OCHOBHBIE HAIIPABJICHUS HBOJIIOLINH.

3. XKuBoe u HexuBoe. OCHOBHBIE CBOMCTBA KUBOM MaTEpUH.

4. ITposiBnenue GpyHaaMEHTAIbHBIX CBOMCTB XKHUBBIX CUCTEM HA PA3JIMYHBIX YPOBHAX OpraHU-
3alMH.

1.1.2 Kpartkoe conep:kaHue BONPOCOB:

1. OcHOBHBIEC KOHLIENIMHU, 32AKOHbI M NePCIIeKTUBbI pa3BuTHs Onosorum. 1.Kinerounas
teopus (T.IBaun, T.1Inelinen, K.bap, P. BupxoB) Bce xuBbie cyiiecTBa - pacTeHus, )KUBOTHbIE U
OJIHOKJICTOYHBIE OPTaHU3MBI - COCTOST U3 KJIETOK U UX MPOU3BOAHBIX. KileTka He TONbKO eAMHUIIA
CTPOEHHUS, HO ¥ €IMHUIIA PA3BUTHS BCEX JKUBBIX OpraHU3MOB. /{1151 BceX KJIETOK XapaKTepHO CXOJCT-
BO B XUMHUYECKOM COCTaBe U OOMEHE BelIeCTB. AKTUBHOCTh OpraHHU3Ma ClIaraeTcsi U3 akTUBHOCTH U
B3aMMOJICHCTBHS COCTABIISIFOIIMX €TI0 CAMOCTOATEIbHBIX KIETOUHBIX eUHUIL. Bce xKuBbIle KiIeTKU
BO3HUKAIOT U3 MPEACYIIECTBYIOUINX KUBBIX KIETOK.

2. Teopus sBomonuu (Y.[lapsuna). Bee cymiecTByronme HblHE MHOTOUHCIEHHBIE (DOPMBI paCTEHUM
Y JKMBOTHBIX MPOM3OILIN OT CYIIECTBOBABIIMX paHee Oojiee MPOCTHIX OPraHU3MOB IyTeM IIO-
CTENEHHBIX WM3MEHEHUH, HAKAIUTMBABIINXCS B MOCIEAOBATEIILHBIX MTOKOJICHHSIX.

3. Teopus ecrectBeHHOro oroopa (Y. Jlapsun). B 60ops6e 3a cymiecTBOBaHNE B €CTECTBEHHBIX YCIO-
BUSX BBDKMBAIOT HauOoJiee MPUCIIOCOOJIEHHbIE BUAbl. ECTeCTBEHHBIM OTOOPOM COXPaHSIOTCS JIIO-
Oble KMU3HEHHO Ba)KHbIE MPU3HAKH, ICUCTBYIOIINE Ha MOJIb3y OpraHU3Ma U BHUJIA B IIEJIOM, B PE3yib-
TaTe yero o0pa3yroTcsi HOBbIE (OPMBI U BUIBL.

4. XpomocomHas Teopust HacienctBeHHocTH (T. Mopran). XpoMOCOMBI C JTOKaTM30BaHHBIMU B HUX
reHaMH — OCHOBHBIE MaTepUalIbHbIe HOCUTENIU HACIEICTBEHHOCTU. ['eHbl HAX0A4TCA B XpOMOcoMax
U B Ipeliesiax OJHOM XpOMOCOMBI 00pa3yloT OJHY Tpynmy clenjeHus. Yucio rpymni CuerieHus
PaBHO rarIONAHOMY YUCIIY XpOMOCOM. B XpoMocome reHbl pacrnoiokeHbl TMHEWHO.

B melio3e Mex 1y TOMOJIOTUYHBIMU XPOMOCOMaMHU MOXET MPOU30MTH KPOCCUHTOBEP, YACTOTa KOTO-
pOTro MPONOPLHMOHAIBHA PACCTOSIHUIO MEX]Ty T€HaAMHU.

5. Teopust antponorenesa (P.Ourensce). OCHOBHBIM (aKTOPOM MCTOPUUYECKOTO Pa3BUTHS YETOBEKA
saBisieTcs Tpya. Tpya co3nman yenoBeka. Pyka He TOJIBKO OopraH Tpyjaa, HO ¥ €ro mpoaykT. B mporec-
ce OOIIECTBEHHO - TPYIOBOU JEATEILHOCTH BO3HUKIIO COZHAHUE M YJeHOpasJenbHas peub. Ha cme-
HY OMOJIOTMYECKON IBOJIIOIMH MTPHIILIA COI[HAIbHAS.

3AKOHOMEPHOCTH:

1. CummeTpusi — 3aKOHOMEPHOE, MPAaBUIILHOE PACIIOJIOKEHHUE YacTel Tella OTHOCUTEIbHO LEHTpa —
panuanbHas cUMMETpHs (HEKOTOpbie 0eCITO3BOHOYHBIC )KMBOTHBIE, OCEBBIE OpPraHbl PACTEHUH, Mpa-
BWJIbHBIE I[BETKH); WJIM OTHOCUTEIIBHO MIPSMOM JIMHUH (OCH) WJIM TUIOCKOCTH - JABYCTOPOHHSSI CHM-
MeTpus (4acTh OECIO3BOHOYHBIX M BCE MO3BOHOYHBIC KUBOTHBIC, Y PACTCHUI - JTUCThS U HETpa-
BUJIbHBIC I[BETKH ).

2. [MonapHOCTH — MPOTUBOMOJIOKHOCTH KOHIIOB TEla: y )KUBOTHBIX - IEPEIHUHN (TOTIOBHOM) U 3aJHHIA
(XBOCTOBOI1), Y paCTCHHH - BEpXHUH (TETUOTPONMUIYCCKUN) U HUKHUHN (TEOTPOITUUECKHH ).

3. MetamMepHOCTh — MOBTOPEHUE OJHOTHUIIHBIX YYACTKOB Tella WJIM OpPraHa: y >KMBOTHBIX - UJICHU-
CTO€ TeNO 4YepBeW, JMYMHOK MOJUIIOCKOB W WIEHHCTOHOTHMX, TpyJaHas KIeTKa MO3BOHOY-
HBIX; Y PACTEHUH - Y3JIbI U MEXKI0Y3Hs CTEOIS.

4. IIUKIMYHOCTH — MOBTOPEHHUE OTNPEAETIECHHBIX NEPUOAOB KU3HU; CE30HHAS LIUKINYHOCTD, KU3HEH-
Hasl HUKINIHOCTH (TIEPUOJT OT POXKACHUS 10 CMEPTH). LIUKINYHOCTD B YepeJOBaHUH SIICPHBIX (a3 -
NUIDIONIHON U raluIONIHOM.



5. JleTepMHHHPOBAHHOCTh — MPEIOTPEICIIEHHOCTh, 00YCIOBIIEHHAS TEHOTUIIOM; 3aKOHOMEPHOCTb,
B pe3ysbTaTe KOTOPOH M3 KaXIOW KJIETKH 00pa3yeTrcsl OnpeielieHHas TKaHb, OMpPe/eNIeHHbIN OpraH,
YTO MPOUCXOJUT TOJ BIUSHUEM TCHOTHIA U (aKTOPOB BHEIIHEH Cpeibl, B TOM YHUCIIE COCETHUX

KJICTOK (MHIYKIUS TTPU (POPMHUPOBAHUH 3aPO/IBIIIA).

6. IlpucnocobIeHHOCTh — OTHOCHUTENbHASA LIE1€CO00Pa3HOCTh CTPOEHHUS M (PYHKIMH OpraHusma,
SBUBIIASICS PE3yJbTATOM €CTECTBEHHOI'O O0TOOpA, YCTPAHSIOIIEr0 HEIPUCIOCOOTIEHHBIX B JJaHHBIX

YCJIOBHSIX CYIIIECTBOBAHUS.

7. 3aKOHOMEPHOCTh IeorpapuuecKkoro MoJIOKEeHUs LEHTPOB MPOUCXOXKIEHUS KYJIbTYPHBIX pacTe-
Huii. BeisiBnennsie H.M. BaBUIOBBIM LEHTPBI IPOUCXOKICHHS KYJIbTYPHBIX PACTEHUM COCPENOTO-
YeHbl B TeX paiioHax 3eMHOro Iapa, I7ie B HacTosulee BpeMsi HaOIogaeTcss HauOoJbIlIee YHUCIIO
Pa3HOBUIHOCTEH, COPTOB, MyTAIIMi STUX PACTCHHH, T.€. UX TCHETHYECKOE pa3HOOOpa3ue.

8. 3aKOHOMEPHOCTh FKOJIOTUYECKON MUPAMHUJIbI — COOTHOLIEHUE MEXy MPOAYLEHTaMU, KOHCYMEH-
TaMU U PEAYIICHTAMH, BRIPAKEHHOE B MX Macce W M300pakeHHOE B BUJIE TpadUICCKOM MOJICIH, TIe
Ka)K]IbIi OCIEAYIOIIMI MUIIEeBON ypoBeHb cocTaBisieT 10 % oT npeasiaymiero.

9. 30HaNBPHOCTH — 3aKOHOMEPHOE PaCMOJI0KEHUE HAa 3EMHOM LIape MPUPOAHBIX 30H, OTIMYAOLIUX-
Csl KJINMaTOM, PaCTUTEIBHOCTBIO, TOUYBAMU M KMUBOTHBIM MUPOM. 30HBI OBIBAIOT IIUPOTHBIE (T€O-

rpaduveckre) v BepTUKAIbHbIE (B TOpax).

10. EquHCTBO *KMBOT'O BEIIECTBA - )KMBOE BEIECTBO (OroMacca) npeAcTaBiseT co0oil Hepa3pbIBHOE
MOJIEKYISPHO-OMOXUMHUYECKOE €INHCTBO, CUCTEMHOE LIEJI0E C XapaKTEPHBIMHU JAJIS KaX0i reoso-
TMYECKON 3I0XM 4YepTaMHU. YHUYTOXKEHHE BUJOB XXMBOI'O HapyllaeT IPUPOJHOE PABHOBECHE, UTO
IPUBOJIUT K PE3KOMY U3MEHEHUIO MOJIEKYJIIPHO-OMOXUMHUYECKUX CBOMCTB KMBOT'O BEILLECTBA U He-
BO3MOKHOCTH CYIIECTBOBAHMS MHOTHX HBIHE IIPOLIBETAOLINUX BUIOB, B TOM YUCIIE U YEIOBEKA.

2. Teopus 3BosonuM. J[BU/KYIIAsi CHJIa M OCHOBHbIE HATIPABJICHHS 3BOJIIOLUH.

TBOpLOM IEpBOM MOMIMHHOM HAay4YHOM TEOPUM DBOJIOLMHU CTAJ BEIUKUN AHTIIMHACKUN Y4YEHBIN

Yapip3 JlapBuH.

Mopeb IpOUCX0XKICHUA
«IBOTIOLUS»
1. IlepBble XMBBIE KIETKH 3apOJMIACH CIIOHTaH-
HO B NEPBOOBITHOM OYNIbOHE, U U3 OAHON TaKOi
KJICTKH pa3BUIIMCh BCE KU3HEHHbIE (DOPMBI

Monaeab npoucxo:xaenust «<CoTBopenue»
1. XKuBble cymecTBa ObUIM CO3/1aHbl BCE OJHO-
BPEMEHHO B ()OPME OCHOBHBIX THIIOB, IIOCJIE YETO
MPOUCXOMIO TIOCTETIEHHOE (aIanTUBHOE) pac-
XOXJIEHHE pa3IMYHBIX POJOBBIX (hopM B mpee-
JaX uX IIOTCHIIMaJla U3BMEHYNBOCTHU

2. CXOJCTBO JKUBBIX CYIIECTB OOBSICHSIETCS 3BO-
JIOLUEH, T.€. SIBISIETCA CIEICTBUEM IOCTYJINPO-
BAHHOTO (prtOoreHe3a

2. CX0ACTBO KMBBIX CYILIECTB
00BSICHAETCS €JMHBIM IIJIaHOM TBopIIa.

3. OOBsACHUMBIE C TOUKH 3pEHUSI OMOJIOTUU 3BO-
JIOIMOHHBIE (aKTOPBl PACCMATPHBAIOTCA KAK
oocmamouHnvie, 4mobbl Ha 6noHe YAOBIETBOPHU-
TEJIEHOM YPOBHE JJOKa3aTh MPUYNHBI PA3BUTHS OT
npocTedMx (GopM K BBICOKOPA3BUTHIM (MakKpo-
IBOJTIOIHSA).

3. OOBsiICHUMBIE C TOUKH 3PEHUS
OHMOJIOTUH 3BOITIOIUOHHBIE (PAKTOPHI
U3MEHSIOT TOJBKO UMEIOIINECs
OCHOBHBI€ TUIIBI (MUKPOIBOJIIOIHS),
I'PaHUIIBI OCHOBHBIX TUIIOB HE MOT'YT
OBITh HapYIIEHBI C TIOMOIIBIO PAKTO-

pOB,

M3BECTHBIX HAM Ha CETOJIHSIHUN JICHb.

4. I'eonornueckue IIPOLIECCHI
UHTEPIPETUPYIOTCS B paMkax OYEHb
JINTCIIbHBIX BPCMCHHBIX NnepruoaoB
(yHHpOpPMHU3M).

4. ['eonornueckue MPOLECCHI
UHTEPIPETUPYIOTCS B PAMKAaX OYEHb KpaTKUX
BPEMEHHBIX IEPHOOB (TEOpHUs KaTacTpod).

5. Ilpouecc OTIIONKEHUS HCKONAEMBIX IPOUCXO-
IUT B paMKax MpeUI0KEHHOIO 3BOJIIOIMOHHON

5. [Iporecc 0Tn0KeHNS] HCKONAEMBIX TPOUCXOAUT
B paMKax KaTacTpo(uueckoil MOJeNIH MPOUCXOXK-




Teopuel HACIIOCHHMSI PSAJIOB HCKOMIAEMBIX JeHUS (MeracyKIlecCHs U TorpeOeHUe HapyIeH-
HBIX DKOCHCTEM).

I'maBHBIM TpynoM [lapBuHa siBisieTcst kKHUra « IIponcxokaeHne BUAOB MyTEM €CTECTBEHHOTO 0TOO-
pa WK COXpaHEeHHE M30paHHBIX MOPOJ B 00phOe 3a sxu3Hby» (1859).

JIBroKyIMMH crilaMu 3BOJIoLMH JlapBUH Ha3BaJl HACIEACTBEHHOCTh, I3MEHUMBOCTb U €CTE-
CTBEHHBIN 0TOOp. MI3MEHYMBOCTH BBI3BIBAET pa3HOOOpA3Ue, a HACIEICTBEHHOCTh MEpPEeAaeT ITH U3-
MEHEHUS [IOTOMCTBY.

W3ydyeHre METOMOB celeKUUU Mo3Boiuio JapBuHy cPopMyaupoBaTh MPUHIMI HUCKYCCTBEHHOTO
0T0opa, ¢ TOMOIIBI0 KOTOPOTO MOKHO OOBSICHUTH HE TOJIBKO MIPHUYUHY COBEPIICHCTBOBAHUS (opM,
HO U UX MHOTOOOpasue.

B npupope xe m000i BUJ )KUBOTHBIX U PACTEHUI CTPEMUTCS K Pa3MHOKEHUIO B T€OMETPUUYECKON
nporpeccu. B To ke Bpems 4ucio B3pOCIbIX 0co0el KaKIoro BHJAa OCTa€TCs OTHOCUTENBHO MO-
cTossHHBIM. Clle10BaTeNbHO, B IPUPO/IE IPOUCXOAUT HEMpepbIBHAs 00pb0a 3a CyIeCTBOBAHHUE.

JapBun Bbimenun 3 Buaa O0pbObI 3a CYHIECTBOBaHME: MEXBHIOBYIO, BHYTPUBHUIOBYIO U
060pb0y ¢ HEOIArOMPUATHBIMU YCIOBUSIMH CPEIBL.

B mpupozae mpoucxonsT mporecchl M30UpaTeIbHOr0 YHUUTOKEHHUS OJHUX ocolell u mpe-
MMYILLECTBEHHOTO Pa3MHOXXEHUs JIpYTHX - sIBJIEHUE, Ha3BaHHOE [lapBMHOM eCTECTBEHHBIM OTOO-
pOM, WJIM BBDKMBaHUEM HanOolee MpucnocoOaeHHbIX. J[apBUH cUuTall, YTO €CTECTBEHHBIH OTOOD
ABJIIETCS TJIAaBHBIM MEXaHU3MOM 3BOJIIOIUH.

B ocHOBe 3BOJIOLMOHHON TEOPUU JICKUT MPEACTaBICHUE O BuAe. BuaoM Ha3zbIBaeTcs cCOBO-
KYIHOCTb 0CO0€H, CXOJHBIX IO CTPOEHHIO, HMEIONIUX 00Ilee MPOUCX0XkKAeHUEe, CBOOOAHO CKpe-
MIMBAOLINXCS MEXAY OO0 M 4aCTMYHO WIJIM TMOJHOCTBIO M30JIMPOBAHHBIX OT APYIMX MOMYJISIHM.
[Tomynsiiust - 3TO AIIeMEHTapHas €MHHIIA SBOIIOIHH.

OcHOBHBIE HaNPaBJIEHUS 3BOTIOLUH. B mporecce 3BomOLMM BBIAEHSIOT TPU TJIaBHBIX Ha-
MPaBJICHUS, KAKJO0€ U3 KOTOPBIX BEJET K OMOJIOTHYECKOMY IIPOIPECCY, TO €CTh K NMPOLBETAHUIO TOU
WIA MHON CHCTEMAaTHYeCKOM Ipymmsl: aporeHe3 (MophopHu3n0I0rHuecKiii mporpece), aujaoreHes3 u
KarareHes, win oOmias aerenepanus. Hanpasnenus sBomornuu chopmynupoansl A.H. Ceepiio-
BbIM (1925).

3. Kusoe u He:xkuBoe. OCHOBHbBIE CBOMCTBA )KMBOM MaTepHH

Mup KUBBIX CYIIECTB, BKIFOUYas 4eJIOBEKa, MPEACTaBIeH OMOJIOTMYECKUMH CUCTEMaMH Pa3IndHON
CTPYKTYpPHOM OpraHH3alluy U Pa3HOrO YPOBHS CONOJUMHEHHUS, WIN corylacoBaHHOCTHU. JKuBas mpu-
poJia MpeCcTaBIIsAeT COOOM CI0KHO OPTaHM30BAHHYIO, HEPAPXUUYECKYI0 CHCTEMY. YUeHble OHOJIOTH
Ha OCHOBaHHM OCOOEHHOCTEH MPOSIBIEHMSI CBOMCTB JKUBOTO BBIJIEISIIOT CJEAYIOLINE YPOBHU Opra-
HU3alUU KUBOW MAaTEpPUU:

1. MonexysapHBbIi.

Jlto6as cuctema, Kak ObI CIIOKHO OHA He ObljIa YCTPOEHA, MPOSIBIISIETCA Ha YPOBHE B3aMMOJCHCTBUS
OMOJIOTHYECKUX MAaKpOMOJIEKYJI: HYKJIEMHOBBIX KHCIIOT, OEJIKOB, MOJMCAXapUIOB, a TaKXKe APYrHX
BaXHBIX OpraHu4eckux BemecTB. C 3TOro ypoBHS HAYMHAIOTCS Ba)KHEHIIHME MPOLECCHl )KU3HEAes-
TEJIBHOCTH OpraHu3Ma: OOMEH BEIECTB M IMpEeBpallleHHe »HHEpPIruu, mepejadya HacieJCTBEHHOM
uH(pOpMaLnHU U JIp.

2. Knerounsiit. Kierka — 370 cTpykTypHas ¥ (yHKIMOHAbHAS €IUHUIA PA3BUTHUS BCETO KHBOTO.
HexneTounsix ¢GopM *KU3HU HET, a CYIIECTBOBAHUE BUPYCOB JIUIIB MOATBEPXKIAET 3TO MPABUIIO, T.K.
OHH MOTYT MPOSIBIISATh CBOMCTBA KUBBIX CUCTEM TOJBKO B KJIETKaX.

3. TkaneBblid. TKaHb — 3TO TPYyIIA KIETOK, CXOAHBIX IO CTPOCHUIO, TPOUCXOKICHHUIO, MECTOIOJIO-
JKEHUIO U BBIOJHIEMON (QYHKIIHH.

4. Oprannpiii. OpraH — 3TO CTPYKTYPHO-()YHKIIMOHAJIbHOE OOBEIMHEHHE HECKOJbKHX THUIIOB TKa-
Hell. HanpuMep, Koka 4esoBeKa Kak OpraH BKIIFOYAET 3MUTEIUNA U COCIUHUTEIbHYIO TKaHb, KOTO-
pble BMECTE BBIMOJIHAIOT Lebli psia GyHkuuid. Cpenn HUX HauboJsee 3HaUWTeNNbHAS — 3alUTHASL.
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5. OpranusmenHblid. Opranus3M IpeaCTaBIsIeT COOOW MENOCTHYIO OIHOKIIETOUHYIO MJIM MHOTOKJIE-
TOYHYIO JKUBYIO CUCTEMY, CIIOCOOHYIO K CAMOCTOSTEIIBHOMY CYLIECTBOBAaHHMIO. MHOIOKJIETOYHBIH
Opranu3M 00pa30BaH COBOKYIHOCTBHIO TKaHEH M OpPraHoOB, CHEIMAIM3UPOBAHHBIX IS BBITIOJIHE-
HUS pa3IMYHbIX (QYHKIMH.

6. IlonynsiunonHo-BuioBoM. CucreMa HaJOpraHu3MEHHOro mnopsaka. COBOKYIIHOCTh OPraHU3MOB
OJIHOTO U TOXKE BUJA, 00bEMHEHHAs OOLIMM MECTOM OOMTaHUS.

7. BUOreOLIeHOTUYECKHH. BHUOTeO1eH03 — 3TO0 COBOKYITHOCTh PAa3HBbIX BUJIOB U PA3JINYHOM CTEIICHU
CJIO)KHOCTU OPTraHU3allUK CO BCEMH (PAKTOPAMU KOHKPETHOW Cpelbl UX OOMTaHUSI — KOMIIOHEHTaMU
aTMocdepsl, Tuapocdepsl, TuTocdepsl. OH BKIIOYAET: HEOPraHMUECKUE M OPraHMUECKUE BEIIECTBa,
aBTOTpO(HBIE U TeTepoTpodHbIe OpraHu3Mbl. OCHOBHbIE (PYHKLIUU OMOTEOLIEHO3a — AKKYMYJISALMS U
nepepacnpeiesieHue S3HEPruH.

8. buocdepnsiii. Camblii BEICOKHI yPOBEHb OpraHU3allMU KU3HU HA HAlllel TUIaHeTe, Ha HEM Mpo-
UCXOJAT KPYrOBOPOT BELIECTB U MPEBPAIICHUE IHEPTHH, CBA3AHHBIE C )KU3HEAEATEIbHOCTBIO BCEX
KHUBBIX OPraHU3MOB, OOUTAIOIIUX Ha 3emiie.

Ceoticmea Jicugvlx 0peaHu3Mo8.

1. EIMHCTBO XMMHMYECKOIrO cocTaBa. B cocTaB >KMBBIX OPraHM3MOB BXOJAT T€ K€ XMMHUYECKHE
AJIEMEHTBI, YTO U B OOBEKTHI HEXKMBOW MPHUPOABI, OJJHAKO MX COOTHOILIEHHE B )KMBOM U HEXHBOM
HEOJINHAKOBO.

2. O6meH BeniecTB. COBOKYITHOCTh BCEX XMMHUECKHUX IIPOLECCOB, OCYLIECTBIIIEMbIX ITPOTOILIaA3MON
U 00ecreynBaoIUX ee POoCT, NOAep>KaHUe U BOCCTAHOBJIEHUE Ha3bIBAaeTCs OOMEHOM BEIIECTB, MU
METa0O0IH3MOM.

3. CamoBocnpousseneHue (penpoaykuus). [Ipu pa3sMHOKEHUH KUBBIX OPraHU3MOB IIOTOMCTBO
OOBIYHO MOXO0KE€ Ha pOAUTENEH, TaKUM 00pa3oM, pa3MHOKEHHE - ITO CBOMCTBO OpraHM3MOB BOC-
MIPOU3BOUTH ce0e MOJOOHBIX.

4. HacnenctBeHHOCTD - 3aKII0YaeTCs B CIOCOOHOCTH OPraHM3MOB IE€PEIaBaTh CBOU MPU3HAKH,
0COOEHHOCTH Pa3BUTHUS U3 NOKOJIEHUS B NoKoseHHe. OHa 00yclioBIeHa CTa0MIIbHOCTBIO, T.€. IOCTO-
SHCTBOM cTpoeHus Mosiekyn JIHK.

S. M3MeHYnBOCTb - 3TO CBOWCTBO Kak Obl MPOTHUBOIMOJIOXHO HACIEICTBEHHOCTH, HO BMECTE C
TEM CBSI3aHO C HEH, T.K. IPU ITOM HU3MEHSIOTCS HACIEACTBEHHbIE 3aJaTKU - T€HbI, ONPEACIAIONIne
pa3BUTHE TEX WM UHBIX IIPU3HAKOB.

6. Poct u pazsutne .CriocoOHOCT K pa3BUTHIO - BceoOIiee cBoiicTBo marepuu. [loa pa3Butu-
€M MOHMMAIOT KayeCTBEHHOE, HeoOpaTuMoe, HalpaBIeHHOE N3MEHEHHE 00BEKTOB KMBON M HEXU-
BOIl IPUPOJIBL, B pe3y/IbTaTe KOTOPOTO U3MEHSETCS €M0 COCTaB UM CTPYKTYpA.

7. Paznpaxumocts. JIro6oi opranu3M Hepa3pbIBHO CBSI3aH C OKPY)KAIOLIECH Cpeaoi: n3BlIeKaeT
U3 Hee MUTaTeNbHbIE BEIIECTBA, MOABEpraeTcs BO3ACHCTBUIO HEOIAronpUITHBIX (PAKTOPOB CPEIbI,
BCTYIAET BO B3aUMOJIEHCTBHE C IPYTUMH OPTaHU3MaMH U T. 1.

8. Huckpernocts. )Ku3Hp Ha 3emiie TPOSBISIETCS B BUAEC MUCKPETHBIX (OopM. ITO O3HAUAET,
YTO OTAENbHBIA OPraHu3M WIM MHas OMojoruyeckas cucrema (BUJ, OMOLIEHO3 U T.JI.) COCTOUT M3
OTJIENbHBIX M30JMPOBAHHBIX, T.€. 000COOIEHHBIX WM OIPaHUYEHHBIX B MPOCTPAHCTBE, HO, TEM HE
MEHEe TECHO CBSI3aHHBIX M B3aUMOJICHCTBYIOIIUX MEXAY co00i dacTeld, 00pa3yromnmx CTpyKTypHO-
(GyHKIIMOHATIBHOE €MHCTBO.

9. Camoperynsanus (aBTOperymisinus). IT0 CHOCOOHOCTh KHUBBIX OPraHU3MOB, OOUTAIOIIMX B
HENPEPBIBHO MEHSIOIINXCS YCIOBMAX OKPYKAIOWIEH Cpelpl, NMOAAEPKUBATH IOCTOSHCTBO CBOETO
XUMHUYECKOT'O COCTaBa U MHTEHCUBHOCTH TEUECHUS (PU3UOJIOTMUECKUX MPOIIECCOB — TOMEOCTA3.

10. PutMuyHOCTE. PUTM — 3TO MOBTOpEHHE OAHOTO M TOTO K€ COCTOSIHUS Y€PE3 PaBHBIE MPO-
MEXYTKH BpeMeHH. B OnMoIoruu moj pUTMUYHOCTBIO TIOHUMAIOT MEPUOJMUECKUE U3MEHEHUS HH-
TEHCUBHOCTH (PU3UOJOTHYCCKUX (YHKIHMKA C Pa3IMUYHBIMHU NIEPHOJaMU KoJieOaHUH (CyTOYHBIC PUT-
MBI CHa ¥ OOJPCTBOBAHUS Yy YEIIOBEKA, CE30HHBIC PUTMBI AKTUBHOCTH M CISTYKH Yy HEKOTOPBIX MIle-
KOITMTAIOIIHX ).



11. DOHeprozaBucuMocTh. JKuBBIE Teda NPEACTaBIAIOT OO0 OTKPBITHIE A IMOCTYIUICHHS
SHEPrUuu CUCTEMBI.

4. IlposiBjienne pyHIAMEHTAJIbHBIX CBOMCTB KHBBIX CHCTEM HA Pa3JIMYHBIX YPOBHSIX OPraHHM-
3auMu

[Monnep)kaHue MOCTOSIHCTBA BHYTPEHHEW CpeIbl OpraHuW3Ma, MPUHLUIBI PETYISIUN  KU3HEHHBIX
¢byaknumii. ['omeocrtas — (0T rped. homoios —ToT ke u statos — COCTOSIHME) — CIIOCOOHOCTh OMOJIOTH-
YECKUX CHCTEM MPOTHBOCTOSATH U3MEHEHUSAM U COXPAHATH OTHOCUTEIBHOE TUHAMHYECKOE MOCTOS H-
CTBO CBOEH CTPYKTYphI U cBOMCTB. [lonnep:kanue romeocTaza HEIPEMEHHOE YCIIOBHE CYILIECTBOBA-
HUS KaK OT/ACIbHBIX KJIETOK H OPTraHU3MOB, TaK U LEJBIX OMOJIOTHYECKHX COOOIIECTB U SKOCUCTEM.
B romeocTase JKUBBIX CUCTEM BBIJICISIOT:

. - BBIHOCJIUBOCTb — CITOCOOHOCTH TIEPEHOCUTHh M3MEHEHHsI CpeJibl Oe3 HapyIIEHUS! OCHOBHBIX
CBOICTB CHCTEMBI;

. - YIOPYTOCTh — CITOCOOHOCTH OBICTPO CaMOCTOSATEIBHO BO3BPAIIATHCS B HOPMAJIBLHOE COCTOSI-
HUE U3 HEYCTOMYMBOIO, KOTOPOE BO3ZHUKJIO B pe3ysibTaTe BHEIIHE HEOJIAronpUsITHOTO BO3AEHCTBUS
Ha CUCTEMY.

. OOmuii MpUHIIMII TOMEOCcTa3a — MPUHIUI 00paTHOU (kuOepHeTHuecKoil) cBa3u. ['omeocTas
obecrieunBaeTcsi cOalaHCHPOBAHHBIM, YETKO COTJIACOBAHHBIM ()YHKIIMOHHMPOBAHUEM BCEX DIJIEMEH-
TOB OMONIOTHYECKON cucTembl. HapyiieHus: B pyHKIIMOHUPOBAHUU JKUBON CHUCTEMBI — MOSBIICHUE B
KaHayie 00paTHON CBSI3U «IIOMEX» HITH «IIYMOB)»

1.2.  Jlexkmusi Ne2 (2 yaca)
Tema: «KiieTku u opranu3mMbby

1.2.1. Bonpocsl Jeknuu:

1. Knerka — ocHOBHast popma opraHuzanuy KUBOH MaTEpUH.

2. MuorooOpa3ue 61onorn4eckux BUI0B. [IpUHIUIBI KTacCUpUKAIIH.

3. HaguapcTBo npokapuoThl: OakTepun, apxebakTepun, IMaHOOAKTEPHUH.

4. Bupycsl kak ocobast opma opraHu3aliyi MaTepyu.

1.2.2. KpaTkoe cojep:kaHue BOINPOCOB

1. Knemka — ochoénas gpopma opzanusayuu 3#cueoi mamepuu.

Knetka — ocHoBHas (hopma opraHu3aluu >KUBOM MaTepuH, dJIEMEHTapHas eIMHUIAa opra-
Hu3Ma. OHa mpeAcTaBiIsieT co0OH CaMOBOCIIPOU3BOISAILYIOCS CUCTEMY, KOTopas 000coOleHHa OT
CpeIbl M COXpaHSET OMPEIEIIEHHYI0 KOHIIEHTPAIMI0 XUMHUUYECKHUX BEIECTB, HO OJJHOBPEMEHHO OCY-
IIECTBIISIET MOCTOSIHHBIA OOMEH C OKpYXKaroIle cpe1oil.

KrneTka cocTOUT U3 )KUBOTO COAEPKUMOI0 — MPOTOIUIACTA U HEKUBOM YacTh (BKJIIOUEHUS U
obosnouka). JKuBoe cozepKuMoe — MPOTOIIACT COCTOMT U3 JIBYX CTPYKTYPHBIX CHUCTEM — IUTO-
IU1a3MBl U sApa. B mpoToracte ocyiecTBIsIOTCS BCE OCHOBHBIE MPOLIECCH 0OMEHA BEIECTB.

Hecmotpss Ha orpoMHoe pa3zHooOpasue, KIETKH pPacTeHUH XapaKTepH3YyIOTCS OOIIHOCTHIO
CTPOEHHSI — 3TO KJIETKH dyKapUOTHYECKHE, UMerolre opopmieHHoe a/ipo. OT KIETOK APYTrux 3y-
KapHOT — JKUBOTHBIX U IPUOOB UX OTJIMYAIOT CIETYIOLIHEe OCOOCHHOCTU: HAIWYME IUIACTU; Lel-
JIFOJI030MEKTUHOBAS JKECTKasl KJIETOYHAsl CTeHKA KHApYKU OT LIMTOIUIa3MaTUYeCKO MeMOpaHbl, OK-
pyXaromieil mo0yro KJIEeTKy; XOpOLIO pa3BUTas CHUCTeMa BaKyoJieH; OTCYTCTBHE LEHTPHOJEH mpu
JICTICHUH.

[{uTtoruiasma — o0s3aTenbHasi 4acTh KUBOW KIIETKH, TJI€ MPOUCXOIAT BCE MPOIECCHl Kile-
TOYHOI'0 OOMEHA, KpOME CHHTEe3a HYKJIEHMHOBBIX KHCIIOT, COBepIIaromerocs B sape. OCHOBY LIUTO-
IIa3MBbl COCTABIISIET €€ MAaTPUKC, I THAJIOIIIa3Ma.

[TnazmaneMMa — HapyXHas LUTOIUIa3MaTH4eckas MeMOpaHa, OTAEISIeT LUTOIUIa3My OT
KJIETOYHOM cTeHKH. Vrpaer BaXHYIO poJib B OOMEHE BEUIECTB MEXIY IUTOIUIA3MOM M BHEIIHEH
Cpeoil, B TOCTPOCHUHU KJIETOUYHOU CTEHKH.



ToHomnacT — BHYTPEHHSS BaKyoJIIpHas MeMOpaHa, urpaet 0apbepHyIO poiib, ONpPEAEsis BO
MHOTOM (PU3UOJIOTUYECKUE CBOMCTBA KIICTKH.

OHJ0IJIa3MATUYECKAs] CETh, HHAOIUIA3MATHUUECKUNH PETUKYIYM - DTO HENPEPHIBHO H3Me-
HSIOIASICS CUCTEMa YJIbTPAMUKPOCKOIUYECKUX MY3bIPbKOB, IUCTEPH, KaHableB. JI1C nogaepxu-
BaeT CTPYKTYpPY LMTOIUIA3MbI U CIYXUT OCHOBHBIM BHYTPHUKJIETOYHBIM TPAHCIOPTHBIM IIyTEM, IO
KOTOPOMY MEpPEBUTAIOTCS BEILIECTRA.

Anmnapar I'onbmxu (komrieke ['onppxu). COCTOUT U3 OTAENBHBIX TUKTHOCOM U ITY3bIPHKOB
INonpmxu. JIMKTHOCOMBI — OpraHesuIbl, MpeA-CTaBIsoNMe co0oi madku (2...7 u 6oyee) MmIOCKUX
OKPYIJIBIX TUCTEPH, OTPAHUYECHHBIX MEMOPAHOH U 3aIIOJIHEHHBIX MATPUKCOM.

JIn30cOMBI — OKpYTJIble OHOMEMOpPAHHBIE OPraHEJUIbl, B MATPUKCE KOTOPBIX COJIEPIKUTCS
00JIBIIIOE YUCIIO TUAPOIUTHUECKUX (epMEHTOB. JIM30COMBI OCYIIECTBISIOT BHYTPUKIETOUHOE IIE-
peBapUBaHUE, aBTOJIU3

Cdepocombl — okpyriibie Tenblia guamMerpoM 0,5-1 MKM., OCYIIECTBISIOT OMOCHHTES KHUPOB.

MuTtoxoHpun. MUTOXOHAPUU UMEIOT IByMEMOpaHHOE CTPOCHHE, BHYTPH — OECCTPYKTYP-
HbI MaTpukc. OcCHOBHAs QYHKIIUS MUTOXOHIpUN — 00pa3oBaHUE SHEPTUU.

[Tnactuael. 3T0 OpraHesibl, XapakTepHble UCKIIOYUTENBHO IS pac-TUTEIbHBIX KIETOK. B
HUX [IPOUCXOUT MEPBUYHBIA U BTOPUYHBIN CUHTE3 YTJIEBOJIOB.

Anpo. @yukyuu: - XpaHeHUE U BOCIPOU3BEICHIE TeHETUUECKON NH(DOPMALIUY; - PeryIIsIus
IPOIIECCOB OOMEHA BEIIECTB, MPOTEKAIOUINX B KJIETKE; - YIPABISET )KU3HEACSITEIBHOCTHIO KIIETKH,
perynupyer KJIeTOYHbIE MPOIECCHI: POCT, Pa3BUTUE, CUHTE3 OCJKOB, U T.II.; - PETYIUPYET ACSITEIb-
HOCTb OpraHelljl KIETKH.

SAnpo npezacrapisier cOO0H KOJUIOMAHYIO CUCTEMY, HO 00Jjiee BA3KYIO.

SAnpeimiko.  DTO IJIOTHOE MIAPOBUIHOE TEJbIE BHYTPH sAapa. X MOKET ObITh HECKOJIBKO.
Bo Bpems muto3a sipbiku ucuezaror. OcHoBHast ¢pynkus: cunre3 pPHK u cbopka cydbenunmn
pubocoM. SIAPHIMIKO UTPAET BAXKHYIO POJIb B OMOCUHTE3€ OCIIKOB KIIETKHU.

Bkiroyenus. OTo BeliecTBa, BpeMEHHO BBIBEJICHHbIE U3 0OMEHA, WIIM KOHEYHbIE MPOIYKTHI
oOMeHa. bonbIIMHCTBO BKIIIOUEHUH pacrojararTcs B HUTOMIIAa3Me U BakyoJsix. CyllecTBYIOT KU/~
KHE U TBEP/IbI€ BKIIFOUCHHUS.

Xumuueckuu cocmag Kiemox

Heopranunueckue BemecTBa kieTku. Booa. KomudectBo ee coctaBisger ot 60 10 95% 006-
1€ MacChl KJIIETKH.

Munepanvnvie conu. IlpencraBieHbl MUHEpaIbHBIMU cOISIMU (cocTaBisitoT 1-1,5% obmieit
Macchl KJIETKH). MuHepaabHble COJIM MPUCYTCTBYIOT B KJIETKE B BHJI€ MOHOB HJIM TBEPIBIX Hepac-
TBOPUMBIX COJIEH.

Opeanuueckue gewecmaa Kiemku.

benku. benku, mnu npoTenHbl — BBICOKOMOJIEKYJISIPHBIE OpPraHMYECKHE BEILECTBA,
XapaKTEepU3YIOIIMECsS CTPOro OIpPENeJCHHBIM 3JIEMEHTApHBIM COCTaBOM U paclajaroliuecs IMpu
TUAPOJIN3E 1O AMUHOKHUCIIOT.

VYrneBoabl. YTI€BObL, WK Caxapu/bl, - OPraHUYECKHE BEIIECTBA, B COCTAB KOTOPBIX BXOJIUT
YIIepoa, KMCIOPOI U BOAOPOA. YIJIEBOABI COCTABIAIOT OKOJIO 1% Macchl cyXoro BEIIECTBA B XKHU-
BOTHBIX KJIETKaX, a B KJIETKaX MeYeHu U MbII — 10 5%. Hanbonee Gorarel yriaeBogaMu pacTHTEINb-
HbIe KIeTKU (10 90% cyxoii Macchl).

Jlumuaer.  COopHasi Tpynmna OPraHUYEeCKUX COCAMHEHUH, HE MMEIONMUX €IUHONW XUMHYe-
CKOM XapaKTepUCTUKH, IO HUMH OHUMAIOT XKHUPBI U XKUPOMOA0OHbIEC BemecTBa. X o0beaunser
TO, YTO BCE OHU SIBIISIOTCS MPOU3BOJHBIMHU BBICIIUX JKUPHBIX KUCIIOT, HEPACTBOPUMBI B BOJIE, HO
XOpOIIO PAacTBOPHUMBI B OpPraHHMYECKUX pacTBOpUTeNsx (3dupe, ximopodopme, 6enzune). Ux co-
JepkaHue 00bIYHO cocTaBiseT 5 — 15% cyxoit Macchl KIETKH, HO B )KUPOBOM TKaHU MOKET MHOT/Ia
nocturatb 90%.

Bocnpoussenenue kietok. MuTos.




HoBble (mouepHue) KIETKH OOpa3yroTcs B pe3yibTaTe JAEJCHUS CTapblX (MaTepHH-
CKHX) KJIETOK. Pa3nuyaroT Tpu crocoba JAeIeHus KJIETOK: MUTO3 (HEmpsMoe JieJieHue), Meio3 (pe-
JTYKIIMOHHOE JIEJIEHUE) M aMHUTO3 (IPSIMOE JICJICHUE).
B pesynbrare MuTo3a 00pa3yroTcs IB€ OJMHAKOBBIX KJIETKU C TaKUM XKe, KaK y MaTepuH-
CKOM KIETKHM HabopoM XpoMo—~cOM. MHUTO3 XapakTepeH ISl pacTylluX TKaHeH KOpHs, cTedis,
JINCTA, OKOJIOIUIOJHHUKA, CEMEHU U JIp. OPTaHOB PACTEHUH U KUBOTHBIX. [Ipy MuTO3€ OT OAHOIO
JeNIeHUsT 710 JPYroro B KIIETKE MPOMCXOJAT CIOXKHBIE MPOLECCH], KOTOPhIe 00eCIeunBalT BOC-
npousBeseHne kieTok. COBOKYIMHOCTb 3TUX MPOIECCOB HAa3bIBAETCS MUTOTUYECKUM (KJIETOYHBIM)
IIUKJIOM.

OO6pa3oBaBmiasicss MOJIoas KJIETKa BCTyHaeT B UHTepda3y, KOTopas ATUTCS O Hayaua clie-
JYIOILETrO JEJICHNUS.

MuTo3 nensat Ha yetbipe (asbl: mpodasy, mertadasy, anada3zy u Tenodasy.

Meiios. OcoOblif TN J1eNeHUs KIETOK, B pe3yJbTaTe KOTOPOro o0pa3yroTcs MOJOBbIE
KJIETKU, Ha3bIBAIOT MeH030M. B oTnuyre oT MUTO3a, MPU KOTOPOM COXPAHSETCS KOIUYECTBO XPO-
MOCOM, TOJYYaeMbIX AOYEPHHUMH KIETKaMH, TPU MeH03e KOJIMYECTBO XPOMOCOM B JOYEPHHUX
KJIETKaX YMEHbBIIIAETCs BIBOE.

[Tpouecc Melio3a COCTOUT U3 JABYX IOCIIEOBATEIbHBIX KJIETOUHBIX JIEJICHUN: Meilo3a
1 (mepBoe nenenue) u meiiosa 2 (Bropoe nenenue). O6a neneHus Meio3a BKIIOYAIoT B ce0sl Te ke
da3bl, uTo U MUTO3: Mpoda3zy, Meradasy, anadasy, Terodasy.

Awmuto3. Ilpsamoe neneHue KIETKH, IPU KOTOPOM €€ SJIPO JENUTCS MEPETHKKON MOIoaM,
IIPU 3TOM XpPOMOCOMBI HE (hOpMUPYIOTCS. AMUTO3 HaONI0AAaeTCs Y OOJIBHBIX KIETOK, a TAK)KE B TEX
cilyyasix, korza tpedyercst ObIcTpo 00pa30BaTh OONIBIIYIO KIETOYHYIO MAcCy, Hanpumep, npu ¢op-
MHUPOBAHHUU MSKOTH TUIOJIOB.

2. Mnozooopazue duonozuueckux eudos. Illpunyunot kKnaccugpukayuu.

XKupas nmpuposa npeacraBisieT coO0N CI0XKHO OPraHU30BAaHHYIO MEPAPXUUYECKYIO CHUCTEMY.
N3yueHrneM MHOrooOpa3usi OpraHu3MOB, BBISIBIEHUEM HMX CXOJICTBA M pa3MyMii, kiaccudukanumen
[0 TPYNIHPOBKAM (TaKCOHAM) pa3HOTO paHTa 3aHMMAaeTCS HayKa CHCTeMaTHKA. [TpuHIIMTIBL
CHCTEMaTHKH, BBeJCHWE OMHApHOW HOMEHKJIATyphl pa3zpaboTaHbl mBeAckuM yueHbIM K.JInHHEeeM
(1753r).

Ha ocHOBe u3yueHHs cXOJCTBa OPraHU3MOB OH MOJPA3ENINI KUBOTHBIX Ha MIJIEKOIUTAIO-
MIUX, ITHII, IPECMBIKAIOIINXCS, pbI0, HACEKOMBIX, YepBEH, a TakKe BBEJ B 000POT TaKHe TaKCOHO-
MHUYECKUE €AMHUIIBI, KaK BUJ, POJ, OTPs, KJacc, pa3MECTUB UX B BHJIE HEPAPXUUECKON CHCTEMBI U
OTIPENIENINB MX COIO/I-YMHEHHOCTb, 3aKITFOYAIONIYIOCS B TOM, YTO Ka)/1ask KaTeropus 0oyiee BEICOKO-
IO YPOBHS BKJIIIOYAET B c€0s1 OIHY MJIM HECKOJIBKO KaTETOPHIl HU3IIETo MopsiiKa.

MeToapl CHCTEMaTUKU: CPaBHUTEIBHO — MOPQOJIIOTUYECKUH, Maneo00TaHUYEeCKH, OHTOre-
HETUYECKHH, (PU3NO0TI0r0-OMOXUMUYECKUH, INTOIOTMUECKHI.

[TpoOnemMbl cHCTEeMaTHKH OXBATHIBAIOT BOMIPOCH! KIIACCU(PHUKAIINH , HOMEHKIIATYPHI H
(UIIOreHEeTHUKH.

Knaccupurkauusa. PacnpeneneHre opraHu3MOB B COOTBETCTBUM C MX CXOICTBOM U Pa3iu-
YHeM I10 OIpeIeIEHHON CUCTEME COTTOIYMHEHHBIX (MePapXUUeCKHX) KaTeropui.

Homenkiarypa — nepeueHb Ha3BaHUN OPraHU3MOB M KaTEropuil, ynoTpedisieMbIX B CHCTE-
matuke. TakcoHOMHYeCKHe KaTeroOpuM - ONpe/eiICHHbIe PaHTH UM YPOBHU KJIacCU(HKAIINH, T.€.
CTYIIEHU OMNpe/esIeHHOM nepapXxuu. TaKkCOHBI - COBOKYITHOCTh PEabHO CYIIECTBYIOIIMX WU CYIIe-
CTBOBAaBUIMX OPraHU3MOB, OTHECEHHBIX K ONPECICHHBIM TaKCOHOMUYECKUM KateropusiM. (IIpume-
PBI TAKCOHOB U KaTeropwuii). [locTpoeHne GpriioreHeTHIeCKO CHCTEMBI.

QdunoreHeHTHKa. I3y4aeT HCTOpPUYECKOE pA3BUTUE JKUBBIX OPraHU3MOB ((UIIOTE€HE3) U €ro
3aKOHOMEPHOCTH KakK B II€JIOM, TaK U B BOJIOLIMIO TAKCOHOB Pa3HOTO paHra - OT BUIOB U POJAOB JI0
napcTB. OCHOBA (DUIIOTEHETHKH - 3BOJIOIMOHHASA TEOpUs, JapBUHU3M. DHUIOTCHEHTHKA U3Y4YaeT, B
YaCTHOCTH, TaKHE MPOOJEMBbI, KaK HBOJIOLMS U TMPOUCXOKICHHUE OPraHU3MOB, MEPCHEKTUBBI
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HBOJIIOLIMM M BO3MOXKHOCTH BIIMSIHUSL Ha SBOJIIOLIMOHHBIN MPOLECC, MEXaHU3Mbl MUKPO3BOJIIOLUYU U
BO3HUKHOBEHUE B PE3yJIbTAaTe BUIOB.
Bun ocHOBHas CTpyKTypHasi €IMHUIA B CUCTEME JKUBBIX OPraHUMOB U OCOOBIM Ka4eCTBEHHBIH ATal
sBOIIONMH. BeneacTBum 3T0oro BUA MpeicTaBiIsieT co00i OCHOBHYIO TAKCOHOBUYECKYIO KaTETOPHUIO B
CUCTEMATHUKE.
CoBpeMeHHast Kjiaccu(puKauuss OPraHUu3MOB.
Hexuerounsie popmbl. LlapcTBo Bupycsl
Kaerounsbie (popmbl.

1. Haguapcteo IIpokapuoTsl (10s51€pHbIE OpraHU3MBI)

1) mapctBo Jlpobsiaku (otaensl Apxedbakrepuun, Hactosmue 6akrepun, [{manobakrepun)

2. HanuapctBo JykapHoThl (S€pHbIE OPraHU3MbI)

1) umapctBo Pactenus (momuapcersa barpsuku, Hacrosimue Bogopociu, Bricmiue pacre-
HUS)
2) umapctBo Hacrosmue rpu6st (oTaensl: XUTPUAMOMUKOTA, 3UTOMHUKOTa, ACKOMUKOTA, basunuo-
mukota). Croaa e oTHOCAT AHaMOp(HBIE TPUOBI, TIOJIOBas CTaIUsl KOTOPHIX HEM3BECTHA U JInmaii-
HUKU.

3) uapctBo JKuotHbie (nmoamapctBa [Ipocteitimme unu OgHOKIETOYHBIE U MHOTOKIIETOY-
HBIC).

4. IapctBo IIpocreiimue ( oraenst Mukcomukora, [lnasmonuodopomukora , Akpazuomu-
KOTa 1 JIUKTHOCTETMOMHKOTA) .

5) LapctBo Xpommcta — BKIFOYCHBI oTAenbl: OQomukora, ['nbpoxurpuanomukora u Jlabu-
PUHTYJIOMHUKOTA.

3. Haouyapcmeo npoxapuomul: 6akmepuu, apxedoaxkmepuu, yuanooaxKmepuu.

IIpeovsioepnvie, npokapuomsi, - OPraHU3MBI, KJIETKH KOTOPBIX HE MMEIOT OrpaHHYEHHOTO
MeMOpPaHHOTO A/pa.

Amnauior siipa — reHodop, I HyKJICOHI.

Mmuto3 u Meiio3 0TCYyTCTBYIOT. Pa3MHOXKAIOTCS OHU JIeIeHUeM KJIETOK Ha/IBOE€ B Pe3ysbTaTe
00pa30BaHUs MOMEPEUHON EPETOPOIKH.

Knerku MHOrMX HpOKapuoT MMEIOT XI'YTHKH, C MOMOUIbI0 KOTOPBIX OHHM MEpeiIBUraroTcs (CKOJIb-
34T).

[TpokapHOThI OTIMYAIOTCS OT YKapHOT U puznonornyecku. OKUCIUTETbHbBIE POLECCH] OT-
paHHuYeHbl Y MHOTUX OpoxxeHueM. Hekoropble 00manaroT cnocoOHOCThIO (pukcupoBaTh aTMochep-
HBIN a30T.

IapcrBo JIpob6sinku. B cocraBe mpokapuot oaHO mapctBo — Jpoosaku (Mychota), onu Ha-

3BaHbI TaK MO COCO0Y Pa3MHOXKEHUS MPOCTHIM JeJIeHHEM. XapaKTepUCTHKA APOOSHOK COBIAIALT C
TakoBoi mpokapuoT. [lapctBo [poOsiHku BKIOUaeT Tpu otnena: Apxebakrepun, Hacrosmue 6ak-
Tepuu (9ybaktepun) u Llnanobakrepuu.
Otaen Apxedakrepuun — Archeobacteria. K apxebakTepusiM OTHOCAT MPOKAPHOT, OTIMYAFOLIHX-
Csl OT HACTOSIIMX OaKkTepuil CIEAYIOIIMMHU MPU3HAKAMU:- COCTABOM KIJIETOYHOH CTEHKHU;- CTPYKTY-
pOH M COCTaBOM JIMTTUIHOW MEMOPaHBI;- COCTAaBOM M TIOCIIEIOBATEIIEHOCTHIO HYKJIICOTH/IOB B TPaHC-
nopTHbIX pubocomanbHbIX PHK;- ¢usnonorueit u 6moxumuei.

Knerkn apxebakrepuii uMeroT (HopMy KOKKOB, MajoueK W CIHpajei, a TakkKe MUpaMuf,
HIECTHITY4EBOU 3B€3/1bl, KBajpaTa U T.1. OHM He 00pa3yIoT 3HA0CIIOP, MHOTHE TTOABHKHBI.

K apxebaktepusim oTHOcs Oosee 40 BHmOB (25 pollOB) ¢ pa3HBIM THUIIOM OOMEHa BEIIECTB
(xemorerepoTpodsl 1 XeMOaBTOTPO(dbI), pu3noIoruer (a3podsl, aHadpoObl) U 3konorueid. Hanbo-
Jiee BaXHbI MeTaHoOpa3ytomue 6akrepuu. bospIas 4acTh 3armacoB NpUpoOIHOTO ra3a Ha 3emiie Ouo-
TeHHOTO MPOUCXO0XKICHHUS.
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OO6pa3oBaHrE MECTOPOXKICHUN CEPhI CBA3AHO C JIEATEILHOCTHIO CEPOBOCCTAHABIMBAIOIIUX U
CEPOOKHCIIIONINX apXeOaKTepHid, pacpoCTpaHEHHBIX B THAPOTepMaIbHbIX Bogax (75...105 OC).

Otaen Hacrosimume 6aktepum — Bacteria. OdeHp JapeBHHE OpPraHM3MBI, TOSBUBIIUECS
CBbIIIE 3 MJIpJ. JIeT Ha3aa. bakTepuu BCTpeyaroTcsi HOBCEMECTHO.

Crtpoenne. Ilo ¢popme u 0cOOEHHOCTSIM O0OBEAMHEHUS KJIETOK Pa3iIHyalOT HECKOJIBKO MOp-
($OJIOTHYECKUX TPYIIN OaKTEPHiA:

- wapoeuoHvle bakmepuyu — KOKKHA, MOHOKOKKH, JUIIJIOKOKKH, TETPAKOKKH, CTPENTOKOKKH,
CTa(pUIOKOKKH, CAPLIMHBI.

- NAIOYKOBUOHble OaKkmepuu — ICTHHHBIE OAKTEPHH, OALIMILITBL.

- uzsUmMvle baxmepuy — BUOPOHBI, CIUPUILIBI, CIIUPOXETHI.

Pa3mepsni xoneomrores (0,2...10 Mkm Hanbomee 4acTo).

CtpoeHue KIeTOK TUITUYHOE AJIs TPOKAPHUOT.

[TuTanue u kaTaboaU3M - BHEKJIETOUHOE MPEBpAILCHUE.

BonbmmHCTBO GakTepHil ABIAIOTCA TeTepOTPOPHBIMU OPraHU3MaMH - CAapOTpodbl U mapa-
3HTHI.

3HayeHne 0akTepuili B MpupoJe U JesiTeIbHOCTH YeaoBeKka. [IpakTuuecku Bce MpUPOA-
HBIC COCIMHEHUS Pa3JiararoTcsl OakTepusiMu. ITo aMMOHU(DHUIIMpYOIKe, HUTpuHUIHupyomue 6ax-
Tepuu U OakTepuu, GUKCUPYIOIUE CBOOOIHBIN a30T BO3ayXa. CBoOOHBINM a30T BoO3ayXa (HUK-
cupyetcs aHa’poOHbiM KioctpuauymoM (Clostridium pasteurianum) u a’3poOHBIM a30TOOAKTEPOM
(Azotobacter chroococcum), xuByiumu B moue. Kpome HuX a30T Bo3ayxa GUKCUPYETCS KITyOeHb-
koBbIMH OakTepusimu (Rhizobium), Bcrynaronmu B cuMOM03 ¢ 6000BBIMU paCTCHHUSIMHU.

CriocoO6HOCTh OakTepuil pacIIeIUIsITh OpraHMYECKHE BELECTBA HCIOJIB3YIOT MPU OUYUCTKE
CTOYHBIX BO/I.

be3 ydacTust OakTepuii, BBI3BIBAIOIINMX PA3IMUHbIE THIIBI OPOXKEHUS, HEBO3MOXHO MPOU3BO/I-
CTBO MHOTHX TTHIIEBBIX U TEXHHUECKUX MPOTYKTOB:

- MOJIOYHOKHCJI0€ OpOXKEeHHUE;- IEKTUHOBOE OpOKEHUE;

- OTpULIaTeNbHAs POJIb OAKTEPUH.

Otaen Lnano6akrepun Cyanobacteria. O6mme cBenennsi. [{nanobakrepun (1panen) — GpoTo-
Tpo(HBIE TPOKAPUOTHI, TPAJAUIIMOHHO HA3bIBAEMbIE CHHE-3€JICHBIMH BOIOPOCIISIMH.

[{nano6akTepun — BOJHbIE (B OCHOBHOM IPECHOBO/IHBIE), peke MOYBEHHbIE Opranu3mbl. Op-
TaHW3alus KJIETOK, HAJIMYUe MyperHa B KJIETOYHOW CTEHKE, OJIM30CTh T€HETUYECKHX CBOICTB, CITIO-
COOHOCTH (PUKCUPOBATh a30T — BCE 3TO COMMIKAET UX ¢ OakTepusMu. OHAKO MEXAY HUMH CYIIECT-
BYIOT pa3nuuus: 0ojiee BBHICOKHI ypoBeHb nuddepeHImanuy Tena; MUIMEeHTHas cucTeMa (aHajo-
THYHAsl TAKOBOM 3YKapMOTHYECKHX KPACHBIX BOJOPOCIECH M CYIECTBEHHO OTIMYAIOIIASCS OT CHUC-
TeMbl POTOTPOGHBIX OakTepHii); POTOCHMHTE3 C BBIAECICHUEM KUCIOpPOJa. DTHU NMPU3HAKH, a TaKxKe
BOJIHBIN 00pa3 *KU3HHU COMMKAIOT IUAHOOAKTEPUHU C 3YKAPUOTUIECKUMHU BOJIOPOCISIMH.

Crpoenne. K niuaHoGakTepusiM OTHOCST OJHOKJIETOYHBIE, KOJIOHUAIbHBIE U HUTYATHIE (o-
TOTpo(HBIE OpraHu3Mbl. /I HUX XapaKTEepPHO MOJHOE OTCYTCTBHE IMOJBUKHBIX KI'YTUKOBBIX CTa-
U 1 TIOJIOBOTO Tpolecca. XJIOPOIUIACTOB HET; (OTOCUHTETUUECKHNE MUTMEHThI HaXOASITCS B MEM-
OpaHax, pacroyIO)KEHHBIX B ITUTOILIA3Me.

PacnpocTpanenue M 3HaYeHHMe — PacIpOCTPAHEHbI IMAHOOAKTEpUHU MoBceMecTHO. [{nano-
OaKTepHH UCMOJIB3YIOTCS B KayecTBe 3eJIeHoro yaoOpeHus. HekoTopsie BUIbI CIMPYIUHBI UCHOIb-
3YIOT B THIILY.

[{nano6akTepuy MMEIOT B H3HU YeNOBEKa Kak MOJOXKHUTENbHOE (a30T(duKcaus, cbeao0-
HOCTh), TaK ¥ OTPHIIATEIIbHOE 3HAYeHHE (TTopUa BOJIbI, THOEIb PBIOBI, 3aCOpeHre (HUIBTPOB BO03a-
OOPHBIX COOPYKEHHIA).

4. Bupycwt kak ocobdaa ¢hopma opeanuzayuu mamepuu.

OT0 — CyOKJIEeTOUHBIH HH(PEKIMOHHBIA areHT, KOTOPBIH MOXET BOCIIPOM3BOAUTHCS TOJIBKO

BHYTPH >KHUBBIX KJIETOK opranusma. [lo mpupojie BUPYCHI SBISAIOTCS aBTOHOMHBIMH T€HETHUYECKUMHU
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AJIEMEHTaMU, MMEIOIIUMU BHEKIIETOUHYIO CTAUIO B LIUKIIE pa3BUTHs. BUPYCHI IPEICTABISIOT COOOM
MUKPOCKOIIMYECKHE YacCTHUIbl, COCTOSALIME M3 MOJEKYJI HykiIenHoBbIX kuciotr — JHK wim PHK.
Bupychl SBISIOTCS OOJUTaTHBIMU Mapa3uTaMu, TaK KaK HE CIIOCOOHBI Pa3MHOXATHhCS BHE KJIETKH.
BHe kiieTku BUpPYCHbIE YaCTULIBI HE MPOSIBIISIIOT IPU3HAKHU KUBOTO U BeAyT ceOsl KaK 4acTUI[bI Opra-
HUYECKUX MOIUMEpOoB. OT )KUBBIX OPraHU3MOB-BHYTPHKJICTOYHBIX MTAPA3UTOB OTIUYAOTCS MOTHBIM
OTCYTCTBHEM OCHOBHOT'O U YHEPreTUYECKOr0 0OMEHAa, U OTCYTCTBHEM CIIOKHEHILIEro 3JeMEeHTa K U-
BBIX CHCTEM — ammnapara TpaHCISAuU (CUHTe3a OelKa), CTeNEeHb CJI0KHOCTU KOTOPOTO MPEBBIIIAET
TaKOBYIO CAMHX BUPYCOB.

Crpoenue. IIpocto opraHu3oBaHHBIE BUPYCHI COCTOSIT W3 HYKJICMHOBOM KHCIOTHI MU HE-

CKOJIbKUX O€JIKOB, 00pa3yromux BOKPYT He€ 000710uKy —Karncu.. CI0XKHO OpraHu30BaHHBIE BUPY-
CBbI IMEIOT JIOTIOJHUTEILHYIO 000JI0UKY — OCJIKOBYIO WJIH JTUTIONPOTEHHOBYIO; MHOTJA B HAPYKHBIX
000JI04KaX CIOXKHBIX BUPYCOB IOMUMO OEJIKOB COAEPKATCS YTIIEBOIBI.
Tonoowcenue supycos 6 cucmeme sx#ugo2o. BUpychl HMEIOT FT€HETUYECKUE CBSI3U C MPEICTABUTEISIMU
dnopsl u aynsl 3emau. CoraacHO MOCIETHUM HCCIEIOBaHHSIM, TEHOM 4eJoBeka Ooyiee ueM Ha
32 % cocTouT 13 HH(OPMAINH, KOIUPYEMOW BHPYC-IOJOOHBIMHU AJIEMEHTaMHU U TpaHcmo3oHamu. C
MOMOIIbI0 BHPYCOB MOKET MPOUCXOIUTH TaK HAa3bIBAEMbIN T'OPU3OHTAILHBIA MEPEHOC T€HOB, TO
€CTh Tepeiaya TCHeTHICCKOW HHPOPMAITUH HE OT HETIOCPEICTBEHHBIX POJIUTENICH K CBOEMY IMTOTOM-
CTBY, @ MEXIYy ABYMsI HEPOJICTBEHHBIMU (MM Ja)K€ OTHOCSIIUMUCS K Pa3HBIM BUAAM) OCOOSIMH.
Wuorna BUpYCHl 00pa3yloT ¢ )KHBOTHBIMH CUMOMO3. Tak, Hampumep, 571 HEKOTOPBIX MMapa3uTUIe-
CKHUX OC COJIEPXKHT CTPYKTYpbI, HazbiBaeMble moiu-IHK-Bupycamu (Polydnavirus, PDV), umerorue
BUPYCHOE MPOUCXOKICHHE.

1.3.  Jlexkmusi Ne 3(2 uaca)

Tema: «HagmapcTBo JyKkapuoTbD)

1.3.1. Bonpocsl JieKunu:

1. OcHOBHBIE UepThI OpraHU3aluU U POJIb 3YKapHoT B Ouocdepe.

2. apctBo ['puokI.

3. HapcTtBo Pacrenus.

4. IapctBo KuBoTHbBIE

1.3.2. Kpatkoe cofep:kaHue BOIPOCOB

1. Ocnognbie uepmul opzanusayuu u pons IyKapuom 6 duocgepe.

DyKapuOTHYECKHUE KIIETKH OT MPOCTEHIINX OPraHU3MOB 1O KJIETOK BBICIIUX PACTEHHH M
MJIEKOITMTAIONINX, OTIMYAIOTCS CIIO)KHOCTBIO M pa3HOO0Opa3ueM CTPYKTYpbl. THITUHON SyKapHOTH-
YeCKOI KIJIETKH HE CYILECTBYET, HO M3 ThICAY TUIIOB KJIETOK MOXKHO BBIIEJIUTH 001e yepThl. Kax-
Jasi 2yKapuomuyecKkas Kiemxka COCTOMT U3 LIUTOIUIa3Mbl U sifipa.

CTpoeHHeIYKAPHOTHYECKOI KJIETKH.

Inasmanemma(kierounas 000J04Ka) )KUBOTHBIX KJIETOK oOpa3oBaHa MeMOpaHOM, MOKpPHI-
TOW CHapyXu CJIOeM IJIMKOKamukca TonuuHod 10-20 HM. [Inazmanemma BHIIONHAET OTTPaHUYHU-
BaIONIyI0, OaphepHYI0, TPAHCIOPTHYIO W penenTtopHylo ¢yHkiuu. braromaps coiicTBy m30mpa-
TEJIbHOM MPOHUIIAEMOCTH IIJIa3MalieMMa PeryIupyeT XMMUYECKHI COCTaB BHYTPEHHEH Cpefibl KIIeT-
ki. B muiazmanemme pazmeneHsl MOJIEKYIIbl PEelEenTOpOB, KOTOpble W30MpaTeIbHO PACcIO3HAIOT OIl-
peliesieHHble ONOIOTHYECKH aKTUBHBIE BEIECTBA (TOPMOHBI).

Huronnasma. B nuromnazMe OTKIIAIbIBAIOTCS pa3iMuHbIe BEUIECTBA - BKIIOUYEHUS (TJIMKO-
T'eH, KaIuld XKupa, TUrMeHTHl). LluTomiasma nponnsana MeMOpaHaMu 9HOONAAZMAMUYECKOU Cemu.

Ouaoniaazmarudeckas cetb (IIIC). D10 olmas BHYTPUKIECTOUHAS MUPKYJISIIUOHHAS CHC-
TeMa, 10 KaHaJlaM KOTOPOH TPaHCHOPTUPYIOTCS BEIIECTBA BHYTPH KJIETKH U U3 KIJIETKH B KIIETKY.

Pu6ocombl ocymiecTBiIsA0T (YHKIUIO CHHTE3a OelkoB. PHOOCOMBI TpencTaBiISIIOT COOOM
cepudeckre 4acTHIbl TuameTpoM 15-35HM, cocrosiiue u3 2 cyObeAMHUI] HEPABHBIX Pa3MEPOB U
coJieparire MpUMEepPHO paBHOE KonuecTBO O6enkoB u PHK.
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http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%B8%D0%B7%D0%BE%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%BD%D0%BE%D1%81_%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2
http://ru.wikipedia.org/w/index.php?title=Polydnavirus&action=edit&redlink=1
http://www.mirbiologa.ru/index.php?option=com_content&view=article&id=10&Itemid=13

Kommieke I'onbasku. OCHOBHBIM CTPYKTYPHBIM DIIEMEHTOM KOMAAeKCA 1 016004CU SIBISCTCS
riajgkas MmemOpaHa, KoTopasi 00pa3yeT MmakeThl YIUIOUICHHBIX IIUCTEPH, WM KPYITHbIE BaKyOJH, WIH
MEJIKHUE ITY3bIPbKHU.

Mutoxonapuu. OcHOBHas (QPYHKITUS MUTOXOHIPHUH - CHHTE3ATD.

JInzocombl — B HUX HaxoauTcsi 0koiio 30 (hepMeHTOB, CIIOCOOHBIX pacIICIUIATh OSNKU, HYK-
JICMHOBBIE KUCJIOTHI, TOJIUCAXapHU/bl, TUIUABI U JIP. BELIECTBA.

Anpo. Anpo - BaxHeimas cocraBHas yacTh kieTku. OHO comepxkut moziekynsl JJHK u no-
STOMY BBINOJHSET JBE IJaBHble QyHKIMH: 1) XpaHeHHE W BOCHPOM3BEICHHE N€HETHYECKOW HH-
dbopmaruu, 2) peryisius MporeccoB oOMeHa BEIIeCTB, MPOTEKAIONNX B KieTke. Kierka yrpaTus-
nrast AP0, He MOKET CYIIECTBOBATh. SIpO TakKe HECIIOCOOHO K CaMOCTOSITEIbHOMY CYLIECTBOBA-
HUIO.

2. HHapcmeo I'puoot.

['pubb1 — 01HO U3 caMbIX OOJIBIIUX LIAPCTB OPTaHU3MOB, PA3HOOOPA3HBIX 110 CTPOEHUIO U 00-
pa3y ku3HH. ['puOBl IMEIOT MOMMPIINTHYIECKOE TPOUCXOKIACHUE: UX TPYIIIBI IPOU3OILIN HE3aBH-
CHUMO OT Pa3HbIX KT'YTHUKOBBIX. HekoTOpbie rprlbl MPeanoioKUTeIbHO MPOU3O0ILIH OT BOJAOPOCIEH
WM aMeOOUTHBIX TPEKOB.

[To cBOEMY NOJIOKEHUIO TPUOBI 3AHUMAIOT 0CO00E MECTO B KUBOU MPHUPOJIE, U UX BBIICISIOT
B CaMOCTOSITEIILHOE LIAPCTBO JKUBBIX opranu3moB — Mycota, wiu  Fungi.

B mapcrBo Ipocreitmme — Protozoa BkiroueHbl 4eThipe oTaena: Mukcomukora - Myxomyco-
ta, [TnasmoarodopomukoTa - Plasmodiophoromycota, Akpasuomukora — Acrasiomycota u JIuxTro-
crenromMukoTa - Dictyosteliomycota.

B mapctBo Xpomucra — Chromista sxirouenst otnensi: Oomukora Oomycota, I'udoxutpu-
mromukoTa — Hyphochytridiomycota u Jlabupuntysiomukota - Labyrinthulomycota.

IapctBo Hacrosinue rpudsr — Fungi, wiun Mycota, gensat Ha yeTsipe oTaena: XuTpUIdOMu-
kota - Chytridiomycota, 3uromukora - Zygomycota, Ackomukota - Ascomycota u Basumuomukora
- Basidiomycota. Crona sxe otHocsaT AHamopdHbie rpudbl - Anamorphic fungi, mososast craaus Ko-
TOPBIX HEU3BECTHA. DTU I'pUObI MPOXOJAT BECh )KU3HEHHBIH LIUKI B Oecronoi craauu. Panee ux or-
HOCHJIM K HECOBEpIIEHHbIM rpubdam — [lefitepomunieram — Deuteromycetes.
3Havenune rpudoB. ['puOsl, 0O1anas 6orateiM (pepMEHTHBIM anmapaToM, 3aHUMasl pa3IMyHbIE KO-
JIOTUYECKHE HMILIW U Pa3BUBAsICh HAa Pa3IMYHBIX CyOCTpaTax, MPOAYyLHUPYIOT MHOTO (pU3HOJIOTHYE-
CKH aKTHUBHBIX BELIECTB, KOTOPBIE IIMPOKO MCIOJIB3YIOTCS B MEIULIMHE U BETEPUHAPUU B KaueCTBE
JIEKapCTBEHHBIX MpenaparoB (aHTUOMOTHUKH), B MPOMBIIUIEHHOCTH MPH MPOU3BOACTBE (PEPMEHTOB,
AMHHOKHUCIIOT, OETKOB, BATAMUHOB U T.N. B HacTosIiee BpeMs pa3pabaTbIBaroTcs CIocoObl pa3Be-
JeHUs TpUOOB 1JIs MOKPBITHS nedunnTa Oenka.

Bonbmoe 3HaueHne npuoOpeTaroT rpuObl B OMOTEXHOJIOTUH, KaK MPOAYLEHTHl Pa3IHYHBIX
OMOJOTUYECKH aKTUBHBIX BELECTB I MUILEBOI MPOMBIIIIEHHOCTH, METULIUHBI, CETLCKOTO X0351H-
CTBa W JIpyrux otpacineil. Hapsay ¢ mojaoXuTenbHON NesITeIbHOCThIO TPUOBI MPUUMHSIOT OOJIBIION
yiepd HapOJHOMY XO3AHCTBY, pa3pyllas pacCTUTENbHbIE U KUBOTHBIE MPOIYKTHI, YHUUTOXAs Jipe-
BECHHY, BbI3bIBasi MHOTOUYMCIICHHbIE 00JIe3HU pacTeHuid. Hemanblit Bpel OHM IPUHOCST U 3710POBBIO
YyeJioBeKa, opakasi TKaHH, CIIM3UCTbIE 000JI0UKH, HapYKHbIE ITOKPOBBI KOKH, BOJIOC, HOT'TEH.

OcHoBHas poJib TPUOOB B IPUPOJIE 3aKIIOYACTCS B MUHEPAIU3allud OPIraHUYEeCKUX COEIMHE-
Huil. [locensisich Ha ocTaTkax PacTeHWM WJIM >KUBOTHBIX, OHU BBIMOJHSIOT BAXXKHYIO CAaHUTApHYIO
(GyHKIMIO B 00IIIEM KPYTOBOPOTE BELIECTB B MIPUPO/IE.

3. Hapcmeo Pacmenus.

PacTeHus - HapcTBO 3YKapHOTHYECKUX aBTOTPO(HBIX opranuzMoB. IIpoxymentsl. LlapcTBo
pacTeHu# BKirovaroT 3 nmoanapcTsa: barpsuku, Hactosmue Bomopocnu u Beicime (3apossiiieBbie)
pacrenus. barpsuku u Hacrosimue Bogopocian MOTYT ObITh 00BEIMHEHBI B TIOAApCTBO Bomopoc-
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7 ¢ oTAenaMu: DBrieHoBble, [lupodutoBsbie, 3omoTuCThIe, XKENTO-3enéHbIe, [InaToMoBeIe, 3ené-
Hble, barpsuku, bypeie.

K Beicmmm pacrenusiM oTHOcsTes otaensl: [Ipontepunodurs (BeiMepuine), MoXoBUAHBIE,
[TcunoroBuansie, [lnaynoBuansie, XBouieBuaubie, [lanopornukoBuaneie, ['onocemenunie u Ilo-
KPBITOCEMEHHBIE.

1) Bogopociau — Hu3IIME aBTOTPOQHBIE PACTEHUS, KUBYILUE MPEUMYIIECTBEHHO B BOJE.
Teno BOAOpOCIEN JMIIEHO TUIMIMYHBIX TKAaHEH M HE pAacUJIEHEHO HA OpraHbl, T.€. SABJISETCS CIOEBU-
mieM (tasiom). CoeBHIIEe MOXKET ObITh OJHOKJIETOYHBIM (XJIOpeilia), KOJOHHAIBHBIM (BOJIBBOKC),
MHOT'OKJIETOYHBIM (CIIMPOTrHpa, JJaMUHAPHUs, YIOTPUKC). BONbIIMHCTBO BOAOPOCIEH XKUBET B Ipe-
CHOBOJHBIX BojioeMax U MopsAX. CyleCTBYIOT 3KOJOTMUYECKHE IPYIIIbl HAa3€MHbBIX, [IOYBEHHBIX BO-
JOpOCIIel, BOJOPOCIICH CHera U Jibaa. Bogopocin oOuTaronme B BOJE JENATCS Ha 2 O0JbIINe KO-
JIOTUYECKHE TPYMIbI: IJIAHKTOHHbIE U OeHTOCHBIC. [IMaHKTOHBI — MEJKHE OPraHU3Mbl, CBOOOJIHO
IUIaBaIOIIME B TOJIIIE BOJIbl, OEHTOCHBIE - IPUKPEIUIEHHBIE K JIOHHOMY CyOCTparTy.

[TouBeHHBIE BOJIOPOCIH UMEIOT MHUKPOCKOIMUYECKH Mallble pa3Mepbl M CHOCOOCTBYIOT Ha-
KOIUIEHHIO B I0YBE OpraHudeckue BeniecTBa. HazemMHble BOJOPOCIN MHOTOYMCIEHHBI: MO3€EIEHEe-
HUE KaMHEH U CKaJjl, IOPOIIKOBAaThIE HAJIEThl HA CTBOJIAX JIEPEBbEB YKA3bIBAIOT HA CKOIUICHUS Ha-
3€MHBIX BOJOPOCIIEH.

Kpome cBOOOAHOXKHMBYIIUX BOAOPOCIECH Ba)XKHYIO POJb B HPUPOJIE UTPAIOT BOAOPOCITH —
CUMOMOHTBI, SBISIONIUECS (OTOCHHTE3UPYIOMICH YacThIO JINIITAHIKOB.

Krnerku y GONBIIMHCTBA HACTOSIIMX BOAOPOCIEH YCTPOEHBI TaKKe, KaK y BBICIIMX pacTe-
Huil. LluTomnazma pacrosio)keHa TOHKHM IOCTETIEHHBIM —CIIOEM, OKpYXast OOJBIIYI0 BaKyoJb C
KJIETOYHBIM COKOM. B muroruiasme xopomo pasnudumsl 3aemMeHTsl DIIC, prbocoMbl, MUTOXOH/I-
puu, annapar ['oJb/pKH, KIETOYHOE AP0 U XpOMaTO(Ophl (aHAJIOTH XJIOPOILIACTOB Y BBICHIMX pac-
TeHul). LlenTpuonu y GOMBIIMHCTBA BOJOPOCIEH UMEIOTCS.

Xpomatodopsl pazHOOOpa3Hbl 10 GopMe U COJepKaT pPa3IUYHbIe MUTMEHTH: B Marpukce
xpomaTodopoB paccesHsl pubocomsl, HUTH JHK, nununneie rpanynsl 1 HeOONbIIME OBAJbHBIC
BKJIFOYEHUS — MUPEHOMUIBI, HA KOTOPHIX OTKJIAJIBIBAIOTCS KpaxXMaJbHbIE 3€pHa.

VY Bojmopociell pa3nuyaroT BereTaTUBHOE, Oecroioe, U 1mojioBoe pasMHoxenue. [1pu Berera-
TUBHOM Pa3MHOKEHUH YacTH TajjioMa OTIENSIFOTCS OT MaTepUHCKOro pacteHus. becnonoe (cropo-
BO€) Pa3MHOXKEHUE OCYIIECTBISETCS C IMOMOIIBIO 300CHOp - MOABMXHBIX KJIETOK U arIaHOCIOp -
HETOJABUKHBIX KJIETOK.

[TosoBOE pa3MHOKEHUE IIMPOKO PACIPOCTPAHEHO Y MPEICTABUTENEH BCEX OTIEIOB BOJO-
pocneil. Ero cymHocTs - ciausiHue 2 NMOJIOBBIX KJIETOK — raMeT, B pe3ysibTare yero oopazyercst 3u-
rora. ¥ HacCTOSIIIMX BOJOPOCIEH CYHIECTBYET XOJIOraMusl, U30TaMusl, TeTEpOraMusi U 0OraMusi.

Y HEKOTOpBIX 3€JIEHBIX BOJOPOCIEH CIMBAeTCA COAEPKUMOE JABYX BETETAaTHBHBIX KJIETOK,
(U3HONOTHYECKH BBIMOMHIIOMMX (PYHKIMH rameT. Takol MoJoBON mporiecc Ha3bIBaeTCsl KOHBIOTa-
[HAEH.

Bonopocnu umerot 0osbllioe 3Haue€HHe B OTAEIbHBIX OMOTeOleH03ax U B OnocdepHoM Kpy-
rosopore BemiecTB. COoCTaBIIsisli OCHOBHYIO YacTh PACTUTEIBHOCTH BOJHOW CpeNIbl U y4acTBYs B
dboToCUHTE3e, OHU CITYKAaT OJHUM U3 TJIABHBIX HCTOYHUKOB OPraHMYECKOTo BEIIeCTBa B BOJOEMaX.
OrpomHa UX poJib B TUTAaHUM OOUTaTeNell BOJ, a Tak e B oboraiieHuu rujapochepsl u armochepsl
3emnu KkucinopogoM. HekoTopsle BOIOPOCIN OCYIIECTBISAIOT IPOLECCHl ECTECTBEHHOIO CaMOOYH-
IICHUS] CTOYHBIX U 3arpsi3HEHHBIX BOJ. [louBeHHbIE BOIOPOCIN aKTUBHO YYacTBYIOT B OYBOOOpa-
30BaHUMU.

Bonopocian MOXHO MCHOIB30BaTh B KQUECTBE  IMHILEBBIX MPOIYKTOB MM KAaK ChIPbE AJIA
MOJTyYEHUS Pa3IMYHbIX BEUIECTB. bypbie BOJOPOCIN MPUMEHSIIOT KaK yIOOpPESHHs U Il KOPMIICHUS
JOMAITHUX KUBOTHBIX. OHU NMUTATENbHBI, OOraThl BUTAMHUHAMM, COJISIMU ofa u 6poma. Mopckue
BOJIOPOCJIM — ChIpbE JIJIsl TIOJIYYEHHS arap-arapa M ajlbliHa. Arap IIUPOKO MPUMEHSETCS B MHUILE-
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BOM, (papMarieBTUYECKOH, MUKPOOHOIOTUYECKON MTPOMBIIUIEHHOCTH. AJIBIMH HCIIOJIB3YIOT MIPU BbI-
JIeJIKE KO, IIPU POU3BOACTBE OyMaru v TKaHel (XapakTepuCTHUKa, IPEACTaBUTEIN).

ApXeroHuanbHble pacTeHHUs (BBICIINE CIIOPOBBIE U F'0JIOCEMEHHBIE)

Beicime pacteHus oObeAMHAIOT Hambosee CHelUaTU3UpOBaHHbIE (OPMBI  aBTOTPO(HBIX
OpraHU3MOB. 3UroTa y HUX B OTJIMYME OT HU3IIMX PACTEHUH [aeT Hayajlo MHOT'OKJIETOYHOMY 3apo-
JBIILY, KOTOPBINA 3aTeM pa3BuBaercs B criopo¢ut. Ha 3ToM 0CHOBaHMHM BbICIIME PACTEHUS Ha3bIBa-
IOTCSl 3apOJbIIIEBBIMH. VX Teno OOBIYHO pacuwieHeHO Ha cTe0ellb, KOPeHb M JIMCT, TO3TOMY 3TY
IpyMIly Ha3bIBAIOT €Ile JIMCTOCTEOETbHBIMH MM I0OETroBbIMU. [l BBICIIMX PACTEHUH XapaKTEpHO
3aKOHOMEPHOE YepeOBaHUE MOJOBOTO U OECHOJIOro MOKOJIEHUH — rameTopuTa U cCiopopura.

Beicime pacteHus IesAT Ha 2 HEpaBHbIE IPYIIIBL: BHICIINE CIIOPOBBIE U CEMEHHbIE pacTe-
Hus. K criopoBbIM pacTeHMsIM OTHOCSITCSI OTZEJIbl MOXOBMJIHBIE, IJIAYyHOBUHBIE, IICUJIOTOBUIHBIE,
XBOLEBH/IHBIE, TAIOPOTHUKOBUAHBIE. ['0Jl0OCEMEHHBIE U MOKPBHITOCEMEHHbBIE OTHOCATCA K CEMEH-
HBbIM PacTEHUSM, 3UT0Ta y HUX Pa3BUBAETCA B CEMS M PA3MHOXKAIOTCSI OHM CEMEHAMHU.

Crniopsl CIOPOBBIX PACTEHUN 00Pa3yIOTCsl B CHELMAIBHBIX OOPAa30BaHUSX MHOIOKJIETOYHBIX
CIOpaHTUsIX. B criopaHrusXx paBHOCIOPOBBIX PACTEHUN BCE CIIOPHI OJJMHAKOBBIE. Y Pa3HOCIIOPOBBIX
00pa3yIOTCs CIOPbI pa3HOM BETMUMHBI: MUKPOCHIOPbI M Meracnopbl. Copsl JIF0OOro TUMA MPH Mpo-
pactaHum 00pa3yroT TalyIOWIHBIN raMeToQuT, Ha3blBaeMbId 3apocTKoM. Ha chopmupoBaBmmxcs
ramerouTax pa3BUBAIOTCS IOJOBbIE OPTaHbl: AaHTEPUANUU U apXETOHHH.

B antepuausax pa3BUBAOTCS IMOABHXKHBIE CLIEPMATO30M bl WIIM HETIOABUKHBIE - CIIEPMUH.
B apxeronusx co3peBaroT K€HCKHe ramerhl — sineknerku. Ilpomecc  OmIog0TBOPEHHs BBICIIUX
CIIOPOBBIX PACTEHMH OCYLIECTBIIIETCS TOJIbKO B MPUCYTCTBUU Kall€IbHO — KUJKOM BOJIBI.

B pesynbrare cnusHUs ramer oOpasyercs 3urora. OHa JJaeT HayajJ0 MHOTOKJIETOYHOMY 3a-
poabllTy, U3 KOTOpOro Onarojaps pocty u auddepeHnnanuu pa3BuBaeTcs HOBBIN criopodut. T.o.
HOJIHBIN JKU3HEHHBIN LIUKJ BBICILIEIO PACTeHUs COCTOUT M3 2 (a3 - rameroduTa u cnopodpura. Y
OOJBIIMHCTBA BBICIIMX CIIOPOBBIX PACTEHUN, HCKIIOYas MXH, B )KU3HEHHOM IMKJIE TOMHUHHUPYET
copo(uT, y MXOB raMeTo(uT (I10JI0BOE MOKOJICHHE).

Jli CEMEHHBIX PACTEHUH XapaKTEpPHO BHYTPEHHEE OIUIOJOTBOPEHUE U Pe3Kas peayKIHs
ramerodura.

Cems oOpasyercsi B pe3ynbTare pa3BUTHS ceMs3auaTka. CemeHa — 3T0 Haubosee coBep-
LICHHBIE, YEM CIIOPBI €MHUIIA PA3MHOKEHUS WU PACCENICHUs, MIOCKOJIbKY B HUX €CTh HE TOJIBKO 3a-
pozpbIi Oyaymiero cnopoguTa, HO U 3alacHble MUTATEIbHBIX BEIIECTBA, HEOOXOAUMBIE Ha MEPBBIX
dTanax pa3BUTHSA. Y T'OJOCEMEHHBIX CEMSA3ayaTKU PACIIONIAraloTCsl OTKPHITO Ha MOBEPXHOCTH Me-
racnopo(usuioB, He 00pa3yOIIKX IUIOA0B, Y MOKPHITOCEMEHHBIX CEMSA3auyaTKU HaXOISATCS BHYTPH
3aBsI31, U3 KOTOPOTO Pa3BUBAETCS IUIOA.

3. I1oKpBITOCEMEHHBIE PACTECHUS .

CamMass MHOrOYMCIIEHHAsl Tpynna pacTUTesNbHOro mupa. Otaen BkiIouyaeT okono 250 TeIC.
BUJIOB IIPOM3PACTAIOIINX BO BCEX KIMMAaTHUECKUX 30HaX .B mporecce 3Bosonnu 1BETKOBBIE pac-
TEHHUs] TPUOOPENH Psii MPOTPECCUBHBIX YEPT:

1) Hanuuue 1uBeTka — opraHa, COBMELIAIOUIETO (YHKIHMHU TIOJIOBOTO U OECIoyIoro
Pa3MHOKEHUS,

2) OOpa3oBaHue B cocTaBe I[BETKa 3aBs3M, 3aKjIoyaroniell B cebe ceMs3adyaTKu H
MPeIOXPaHSIONIeH UX OT AeUCTBUN HEONATONPHUITHBIX YCIOBUHN CpeIbl;

3) JIBoliHOE OIJIOIOTBOPEHHE, B pE3yIbTaTe KOTOPOTO 00pazyeTcs TPHUILUIOWIHBIN 2H-
JI0CTIEPM;

4) 3anacaromias (muTaTenbHas) TKAHb;

5) Penykuus ramerodura;

6) VYcnoxHeHre U BbICOKasl cTeneHb AU QepeHlnanuy BereTaTuBHbBIX OPraHoB U TKa-

HEW.
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VY TOKpBITOCEMEHHBIX pacTeHHH HaOiogaeTcs HauOousbllee pasHOOOpa3He KU3HEHHBIX
dopM (IepeBbsi, KyCTapHUKH, MHOTOJICTHUE U OJTHOJICTHUE TPABBI).

Otaen 1BETKOBBIE AENAT Ha 2 Kjlacca — JBYAOJIbHBIE U OJHOAOJIbHbIE. OHU pa3INYatoTCs 110
KOMIUIEKCY TPU3HAKOB!

Kinacc JIBynonbHbie Kinacc Oqnononpubie
1) 3aponpliit ceMeHU ¢ AByMs CEMSI0- .
) 3apox ABY A 1) 3apoxsim ¢ 1 cemsmoneit
JISIMH
2) KopHeBas cuctema cTep)KHeBasl.
2) KopneBasi cucrtema MOYKOBaTas,
XapakTepHO BTOPUYHOE YTOJIICHUE
KODIS OTCYTCTBYET BTOPUYHOE YTOJIEHUE
P . (xamOus HET)
(ectp kamMOuit)
3) JlucTes mpocCThIe, CIOXKHBIE, pa3je- 3) Jluctbs mpocThie, HE pa3/eicHbI
JIeHbl ~ HAa  4YepemoK W  IUIACTUHKY. | HA YepelioK W IUIaCTHHKY. JKuikoBaHue
JKunkoBanue ceTyaroe napajuIeIbHOE UIH MIEPEKPECTHOE
4) BropuuHoe yTOJIIEHUE CTEOIIs 4) OtcyTcTBYeT BTOPHYHOE YTOJ-
(ecTh KaMOUIA) nieHue cTedss (HeT kamOust)
5) LBetku 4,5, MHOTOWICHHBIE. 5) lBeTku 3-uneHHbIC

4. Ilapcmeo Kusommuwie

HapcTBo JKMBOTHBIX JenuTcsa Ha jaBa noanapcrBa: OmHokiIeTouHble wim IIpocreiimue u
MHOTOKJIETOUHEIC.

XapakTepHble 4yepThl npeacTaButeneit Tuna [Ipocreitmmx, 0coOOEHHOCTH Pa3BUTHS.

B noamapcree OpHokneTounble BbIASIAIOT THIBL: CapkomacTurogopbl, MUKCOCTIOPUINH,
Muxkpocnopuauu, Acuerocniopuauu, Jlabupuntynsl, Uudy3opun.

[MogmapctBo  MHoTrOKII€TOUHBIE. MHOTOKJIETOYHBIE TOPA3NIESIOT Ha KUBOTHBIX HE
UMEIOIINX HACTOSIIUX OPTaHOB M TKaHeH (TyOKH), U Ha HACTOSIIMX MHOTOKJIETOYHBIX KMBOTHBIX
(Bce octanbHbIe). HakoHel )XKMBOTHBIX TOAPA3ETSAIOT HA OSCMO3BOHOYHBIX (HE UMEIOIINUX TUIHY-
HOTO CKeJIETa) ¥ MTO3BOHOYHBIX (MMEIOIIHNX CKEJIET).

I'erepoTpodsl, crtocoOHBI K ABMXEeHUIO. [[1s1 HUX XapakTepHa KOOPJAMHAIMS YacTeH Tena ¢
MOMOIIBI0 HEPBHOM CHCTEMBI (KpoMe I'yOOK). BONBIIMHCTBO YYEHBIX CUUTAIOT, YTO TUIIOB HE MEHb-
me 35, knaccoB npubmmsuteasbHo 100, BugoB 500 Teicsy. B moanapcTBe MHOTOKIETOUHBIE BBIjIE-
AT ocHOBHBIE TUNBL: ['yOku, Kummeunononoctasie, [lnockue uepsu, Kpyrnsie yepBu,Komapuareie
yepBH, Msrkorensie i Moutrocku, Mrinokoxue, Unenncronorue, XopAaoBbI€.

Tun XopnoBele nenutcs Ha ABa noarumna: becuepennsie u Yepenubie uiu [103BOHOYHBIE.

becuepennbie npeacTaBaeHbl OJHUM Ki1accoM JIaHIIETHUKH.

[Moarun Ilo3Bonounsie. Knaccel: Kpyrinopotsie, Poi0b1, 3emHOBOIHBIC, [IpecMbikaromuecs
i Perrrunum, Ituner, MiekonuTaroniiecs.

Tun Xopooswte. [1pubnuzutenbHo 42 ThIC. BUIOB. XapaKTepHO HaIU4ue Xopabl. JlensTcs Ha
nBa noaruna: becuepenusie u Yepenusie niaun [1o3BoHOUYHBIE.

becuepennvie nmpencTaBieHbl OMHUM KiaccoM - JIaHIIETHUKH.

Iloomun Ilo3eonounsie. Kiaccol :

Kiace Kpyrnopotsie. 40 Thic. BUIOB (MUHOTA peYHasi, MUKCHHBI).

Knacc PpiObl — nByxKkamepHoe cepue. XpsieBbie poiobl — 730 BumoB (akyibl, ckaTsl). Ko-
cTHBIC pBIOBL. 1,5 ThIC. BUIOB. 13 oceTpoBhIX — Oemyra, ceBprora, crepiisiab. CenbaeoOpasHble, Croaa
K€ M JIOCOCEBBIC: KeTa, TopOyIa, cemra, hopeib u Jp.
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Knacc 3emHoBOAHbBIE. 4 ThIC. BUIOB. JlpIIAT JIETKUMH, TPEXKAMEPHOE CEPLE — JIATYLIKH,
»aObl, TPUTOHBI, CallaMaHJIPbI U JIp.

Knacc lpecmvikarowuecs unu Penmunuu. 6 Thic. BUI0B. TpexkamepHoe cepAlle — ALEPULIbI,
3M€M, KPOKOJIUJIbL, YEPETIaXH.

Knacc [tuiel. Yetsipexkameproe cepaie. [Ipubnusurtensao 9 Teic. BUaoB. [ITHIIBI TApPKOB,
CaJIoB, JIYTOB U IOJIEH : CHHUIIbI, CKBOPLIBI, JIJACTOYKH, )KABOPOHKH.

[ITuie! neca: ASTIbL, AICTPEODI, pSIOYHK, TIIyXaphb U T.1.

[Ituner 60710T U MOOEPEKUI BOJIOEMOB: auCThI, HATUIH.

[ITuie MyCcTHIHB U CTENEH: CTpaychl, Ipoda, CTpereT, KypaBiu.

[ITHLBI OTOMalTHEHHBIE YEIOBEKOM: KYpPbl, YTKHU, TYCH, HHACHKHU, Iepenea.

Kiacc Munekonuratomue unu 3sepu. YerbipexkamepHoe cepAle. 4 ThIC. BUJIOB.

[Toxnknacce Siinexnanynme — yTkOHOC, €XUIHA.

[Tonknacc Cymuarele — KEHI'ypy, CyMUaTblii Me/IBE/lb, CyMUaTblil KPOT.

IToakmacc InaneHTapHsbie:

Otpsn HacexkoMosIHbIE — 3€MIIEPOUKH, KPOTBI, €XKU.

OTtpsa PYKOKpPBUIbIE — JIETYYUE MBIILIH.

Otpsia 'peI3yHbl — O€TKH, CYCIUKHA, O0OpPHI, XOMSIKU, COHU, TYIIKAHYUKH, MBIIIH, TTOJIEBKU U

Ap.

Otpsn Xuniable — cemelictBo Cobauby (BOJIK, TUCHIIA, ITECell, co0aKa), KomadbH (JIEB, THTD,
Jeomnap/, peich, KOIIKH), KyHbU (CO00JIb, HOPKA, BBIIPA, OapcykK), MeaBexbU (Oenblit u Oypblil MeI-
BEJIN).

Otpsz JlacTroHOTHE — THOJIEHU, MOPCKHE KOTHKHU.

Otpsan KurooOpasHble — KUTHI, 1€1bQUHBIL.

Otpsn ITapHOKOMBITHBIE — AUKUE OBIKH, TOPHBIE KO3JBI U OapaHbl, OJCHH, KaOaHbl, OereMo-
ThI, a U3 JIOMAITHUX — KPYMHBIM ¥ MEJIKUI pOraThlii CKOT, CBUHBH, CEBEPHBIE OJICHHU.

Otpsan HenapHOKOOBITHBIC — JOMIAAH, 360pbI, OCTIBI, HOCOPOTH.

Otpsn O6e3bsHbl UK [IpumaThl — UMIaH3€, TOPUILIA, OPAHTYTaHT, YETOBEK

[IpenkoM MHOTOKJIETOYHBIX CIEAYeT CUUTATh TacTpynononoonyio dopmy. M3 ractpen wimm
(darouyTeNIbl MOKHO BBIBECTH MPOUCXOKIACHUE TYOOK M KHMIIIEYHOMOJOCTHBIX. JIpeBHUE KuIley-
HOTIOJIOCTHBIE, BUJIUMO, JIE)KAT B OCHOBE MPOUCXOKICHHUS IIJIOCKUX uepBel. /J[peBHUE pecHUTYAThIE
YEpBU Al HAYaJI0 TEPBBIM BTOPUYHOIIOJIOCTHBIM >KHBOTHBIM — KOJIbYATHIM 4YepBsM. [[peBHUE
MOpPCKHE MHOTOLLIETUHKOBBIEC, BEPOSITHO SIBISIIOTCSI OCHOBOW MOSBJICHHS] THUIOB YJIEHUCTOHOTHE,
Momntocku u XOpAOBBIE.

B opnoBuke mosBIsIOTCS PHIO00OpA3HBIE OECUETIOCTHBIC, IIIUTKOBHIE, MOSBISIOTCS MaHIIEeP-
HBIE PBIOBI, 3aT€M XPSIICBBIC, TBOSKOIBIIIAIINE, KUCTETIEPhIE U JTydeTephIe.

Kucrenepsle manu Hauanao MEPBUYHBIM 3€MHOBOJIHBIM — cTeroredanaM. OT MPUMUTUBHBIX
PENTHIINI Yepe3 3BepO3yOBIX SIIIEPOB MOSBISIOTCS IMEpBbIe MieKonuTatomue. [lo3gHee Takxke oT
OJIHOM M3 BETBU MPECMBIKAIOIINXCS TOSBISAIOTCSA 3y0aThle MTHUIIBI (ApXEONTEPHKC), a 3aTEM COBpe-
MEHHBIE NITUIBI. B KOHIIE Me3030s1 MOSBISIOTCS TUIAIICHTAPHBIE MIICKOTIMTAIONIUE, TIO3AHEE OT Ha-
CEKOMOSITHBIX 000co0mseTcst oTpsia [IpumaTel. Basknelmim coObITHEM aHTPOIIOT€HA OBLIO TMOsIBIIE-
HUE YeJIOBEKa.

Bo3oeiicmeue uenosexa na s#cueommuulx.

B EBpone eme 100 ThIC. JIeT Ha3ax 4eI0BEK CITOCOOCTBOBANI MCUE3HOBEHHUIO JIECCHOTO CJIOHA,
TUTAHTCKOTO OJICHS, MIEPCTUCTOr0 HOcopora, MaMoHTa. B CeBepHoil AMepuke, TpUOIH3UTENHHO 3
THIC. JIET Ha3a]l BEIMEPJIM MAaCTOJIOHT, TUTaHTCKas JJaMa, YepHO3y0asi KOIIKa, OTPOMHBIN auCT.

C 1600r ncue3HoBEHNE BUJIOB CTAJIO MMOATBEPKAATHCA JOKYMEHTaNbHO. C 3TOro BpeMeHH 1o
naHHeIM Mexaynapoanoro Coro3za Oxpansl [Ipupoas! Ha 3emiie BeiMepiio 94 Buaa (1,09%) ntun u
63 Buna (1,48%) muexonuraromux. ['noens 6oaee 75% BUIOB MICKONMHUTAOMIMX U 86% NTHUI] BbI-
3BaJia JIeATENbHOCTh YenoBeka. Vcuesnu Typ, TapnaH, Mopckasi KOpoBa, OecKphliiasi rarapka, JIpOHT
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(HeneTaromMii ToIyOb), CTPAHCTBYIONIUIN ToNy0b, rofy0as JomaauHas aHTUIONA, MHOTHE CyMua-
Thie B ABCTpaJIuH, €BPONECHCKHUIA MOUC, a3uaTcKuil ojeHb MapOypra, MOpcKasi HOpKa, HECKOJIbKO
BHJIOB NITULl U3 CEMENUCTBA FaBACKUX LIBETOYHULI.

B cnucku BunoB, 3aHeceHHbIX B KpacHyto kaury P® (1999) BrimroueHo BHUIOB: 0eCIO3BO-
HOYHBIX — 154, pbiO — 44, 3eMHOBOJIHBIX — 8, MpecMBbIKaromxcs — 21, ntur — 124, MICKOMUTAIOIINX
— 65, HacekOMBIX — 94, MoyuTIOCKOB — 41.

Buipl, 4nciIeHHOCTh KOTOPBIX ObLIa BOCCTAHOBJIEHA!

3y0p, cairak, aMmypcKuii TUTp, Oenblii MeIBeIb, KyJaH, CEBEpHBIN KaylaH, CTepx, apoda,
CTpereT,

K penxum u oxpaHHBIM BHJIaM Hallleil CTpaHbl OTHOCSTCS BBIXYXOJIb, aTJIAHTUYECKUN MOPIK,
KpacCHOHOTHI MOWC, OenoleKasi Ka3apka, peIMKTOBAas Yaika.

Mnekonuraroiue — Ha Tepputopun Poccuu 245 BUI0B MIEKOMUTAIONINX, U3 HUX B KPACHYIO
KHUTY 3aHECEHBI 65 BUJIOB.

3akonbl: O06 oxpane okpyxatouieit cpeasl (1992r); « O xuBotHoM Mupe»(1995r).

1.4 J1exumsi Ne 4 (2 gyaca)

Tema: «B03MOXHOCTH U MEPCIIEKTUBEI pa3BUTHsI OMOTEXHOJIOTUH B c(hepe HapOIHOTO XO-
3AMCTBAY

1.4.1. Bonpocsl JieKIUHK:

1. HacineacTBEeHHOCTh M K3MEHYHMBOCTh OPTraHU3MOB.

2. 'ennast, kieTouHast M SMOPHOHAIBHASI MHKCHEPHSL.

3. buounxenepus u OuorexHonoruu. buonuka.

1.4.2. KpaTkoe cofep:kaHue BOIPOCOB

1. HacsiencTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

. I'enemuxa — OTHOCUTENILHO MOIIO/Ias HayKa, BO3HUKIIAs Ha pybexe 19-20 BB. ['eneruka
MO3BOJIIET OCMBICIUTh KaK €IMHOE 1eJI0€ BCE pa3HOo00pa3ue KU3HEHHBIX ()OpM, BOSHUKIIKX B MPO-
LIECCE DBOJIIOIIMH B IUKON IIPUPOJIE U CO3/IAHHOE YEIIOBEKOM B PE3YJIbTATE CEJIEKIIUH.

I'enernka n3ydaer nBa (yHIaMEHTAJIbHBIX CBOMCTBA >KMBBIX OPraHM3MOB: HACJIEJCTBEH-
HOCTb ¥ U3MEHUYUBOCTh. HacredcmeenHocms — 3T0 CBOMCTBO pOAMTENEH MepenaBaTh CBOU MpU3Ha-
KM ¥ OCOOCHHOCTH Pa3BUTHSI CIEAYIOIIEMY MTOKOJIEHUIO. M3Menuugocms — CIOCOOHOCTh OpraHU3-
MOB MPUOOpETaTh HOBBIE MPU3HAKH U cBOWCTBA. KieTku, uepe3 KOTOphIe OCYIIECTBIISAETCS TPEEMCT-
BEHHOCTb ITOKOJICHUI HECYT B cebe He caMu IPHU3HAKU U CBOMCTBA OyyIIUX OPraHU3MOB, a TOJIBKO
3aIaTKM  MX Pa3BUTHUA. DTH 3aJIaTKU MOJIYYHJIM Ha3BaHHWE T'€HOB. I'en — 3mo yuacmok moneKyivl
AHK (unu yuacmka xpomocomst), onpeoeaatouiuil 603MOHCHOCHb PA3GUMUA OMOETbHO20 Jle-
MEHMAPHO20 NPUSHAKA UU CUHIME3Ad 00OHOU 0e1K060Il MO1eKy1bl 1 eHbl, PACIIONIOKEHHbBIE B OJ1-
HUX M TeX K€ JIOKyCaX TOMOJIOTUYHBIX XPOMOCOM U OTBETCTBEHHBIE 32 Pa3BUTHE OJHOIO NMPU3HAKA,
Ha3bIBalOT autenvubimu (0T Tped. allelon .- npyr apyra, B3auMHO).

Jl51s reHOB MPHUHATHI OyKBEeHHBbIE 0003HaueHus. Eciau ABa anenbHbIX TeHa MOJHOCTHIO TOX-
JIECTBEHHBI IO CTPYKTYpE, UX MOKHO 0003HAUUTh Tak: AA

['eHOTHIT — COBOKYITHOCTB BCEX JEHCTBYIOIIMX T€HOB OJHOTO OPTaHU3Ma.

@DEeHOTUT - COBOKYIMHOCTh BCEX MPU3HAKOB OpraHu3Ma (BHEUTHUX, OMOXUMUYECKUX, THCTO-
JIOTUYECKHX U T.JI.)

CkpeuiuBaHue AByX OpraHU3MOB HA3bIBAIOT - cuOpudusayuei. [10ToMCTBO OT CKpELIMBaHU
JIBYX 0COO€H ¢ pa3IMYHON HACIEICTBEHHOCTHIO HA3BIBAIOT THOPUIHBIM, a OTACIBHYIO 0COOb — THO-
PUIOM.

[Ipu3nak, nosBisifOIIMiicA y THOpUIA IEPBOrO MOKOJEHUS U TOJABJISIOUINA pa3BUTHE JpPY-
roro Mpu3HaKa, Ha3bIBAIOT domunanmusim (0T mat. dominantis - rocmoICTBYOIITHIA)
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[TpOTHBOMOIOXKHBIH, T.€. IOJABIIAEMBIN IPU3HAK HA3BIBAIOT PELIECCHBHBIN (OT JIaT. rECessus
- OTCTYIUICHUE TIOJIaBJICHHE).

JIOMUHAHTHBIA TPU3HAK MPHUHATO 0003HAYaTh MPONHCHON OYKBOM — A, pelecCHBHBIA —
CTPOYHOU OYKBOM — a.

Ecnu B reHotunie opranusma e€cTh JBa OJJMHAKOBBIX AJUIEIbHBIX '€HA, T. €. JIBa a0COJIIOTHO
UJECHTUYHBIX IO MOCIEAOBATEIbBHOCTA HYKJICOTHIOB I'€Ha, TAKOW OPraHW3M Ha3bIBAIOT TOMO3HUIOT-
HbIM. Opranus3m MOKeT ObITh TOMO3UTOTHBIM 10 AJOMUHAHTHBIM (AA minu BB) mwnm no peueccus-
HBIM T€HaM (aa UJId BB).

Ecnu e anienbHble reHbl OTJIMYAKOTCS APYr OT Apyra IO IMOCJIEI0BaTeIbHOCTH HYKIEOTH-
JIOB, HAaIlpUMep, OJIMH U3 HUX JIOMUHAHTHBIN, a Ipyroi perneccuBHbIi (Aa,BB), Takoi opraHusm Ha-
3bIBAETCS T€TEPO3UTOTHBIM.

MyrTainuu — 3T0 pelikue, Ca1y4yailHO BOZHUKIINE CTOMKUE U3MEHEHHS T€HOTHIIA.

VICXO/1s1 B3 TOTO, YTO OPTaHM3M YeIOBEKA COCTOMT MPHOIH3NTEIbHO 13 10™ KieTok, MOXKHO
3aKIIIOYUTh, YTO MpoTskeHHocTh Beel JJHK denoBeka cocraBnsier 2 * 102 km (paccTosiHue OT 3eM-
mm o Connna = 1,44 * 10° KM).

Hauano coBpeMeHHOI TIe€HETHKE MOJIOKWIM HCCIEJAOBAHMS YEHICKOro ydyeHoro Menpens,
onyOsuMKoBaHHbIE UM B 1865 rony.

Kapuortun yenoseka conepxkut 22 napbl XpOMOCOM, OJUHAKOBBIX Y MYXKCKOI'O U KE€HCKOTO
OpraHu3Ma U OJIHy Iapy XpOMOCOM, KOTOPbIE Y 0OOUX MOJIOB PA3IUYHBL. XPOMOCOMBI, OJMHAKOBBIE
y 000MX MOJIOB, HAa3bIBAIOTCS AyTOCOMAMM. XPOMOCOMBI, 0 KOTOPBIM MY>KCKON M >KEHCKHM TOJ
OTJIMYAIOTCS IPYT OT JIpYyTra, Ha3bIBAIOTCS MOJIOBBIMM WIH FeTepPOXpPOMOCOMAMHM.

Memo0owi eenemuyecKux ucciedo8aHull.

1. T'ubpuponoruueckuit MeTo (METO/ CKpEIIMBAHMS)

2. lluToreHeTHYeCKHil METOT

3. 'eneanoruyeckuit MeTos (METOJ] pOIOCIOBHBIX).

4. bIn3HENOBLII METO/I.

H3zmenuusocms — 3T0 MpoOIiECcC, OTPAXKAIOIINN B3aMMOCBSA3b OPraHW3Ma C BHEIIHEH cpenoil.
PaznuuatoT HacinenCTBEHHYIO (HEONpeAeIeHHYI0, TeHOTUITMYECKYI0), pa3IMyaioT /1Ba BHJIA — KOM-
OWMHATUBHAS U MYTAIllMOHHAs; U HE HACJIEACTBEHHYIO (MOIU(PUKAIIMOHHYIO, (DEHOTUTTUYECKYIO).

2. I'ennasn, knemounas u IMOPUOHAILHAA UHICCHEPUS.

buounnxenepust
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leHeTnyecKan NHXEeHepuAa KneTto4yHas NHXeHepunAa

FeHHas MHKeHepus FeHeTHyYecKan KynbTypa KNeTokK u
TpaHchopmaumsn TKaHeM
Cenekuma m CeneKkuman
bunoTtexHonormsa brnoTtexHonorms

Bbuomexnonozus — ucnonb30BaHNe )XUBBIX OPTaHU3MOB U OMOJOTHUYECKUX IMPOIIEC-
COB B IIPOM3BOJICTBE, TO €CTh IIPOU3BOJICTBO HEOOXOIMMBIX JJIS YSIIOBEKA BEIIECTB C MPUMEHECHUEM
JOCTUKEHUH MUKPOOMOJIOTHH, OMOXUMUU U TEXHOJOTHMU. B GMOTEXHOJOTMU UCHOJB3YIOTCS OaKTe-
puu, TpUOBI, KJIETKA TKAHEW pa3HbIX OpraHu3MoB. OHH BBIPAIIMBAIOTCS B OMOpEaKToOpax, 3aroIHeH-
HBIX NUTaTEeNbHbIMU BenlecTBaMu. CyIIeCTBYIOT OTpaciv, € M3/1aBHA UCIOJIb3YIOTCSI MUKpPOOpra-
HU3MBI (XJ1e00TIeUeHrE, BUHOIS/INE, TMBOBAPEHUE, CHIPOBAPCHHCE).

CoBpemeHHast OMOTEXHOJIOTHS XapaKTepU3yeTcsl MPUMEHEHUEM OMOJIOTHYECKUX Me-
TOJIOB JJIs1 OOPBOBI C 3arpsi3HEHNEM OKPYXKAIOIIEH Cpe/bl: HaTa)KeHO MPOU3BOICTBO METaHa U3 MYCO-
pa. buonormyeckas 04MCTKAa CTOYHBIX BOJ OCHOBAaHA HA HCIIOJIb30BAHMM MHKPOOPIaHU3MOB, KOTO-
phI€ PACIIEIIISIOT OPraHMYECKHE BEIeCTBa, MPEeBpallias uX B 0€3BpeIHbIC pACTBOPUMEBIE HEOpTraHUYe-
CKHE COEAMHEHUSI. baktepuu u Ipoxku MPUMEHSIOT 7S CHHTe3a OeNKOB U3 HedTemnpo-
IYKTOB U 0TX0J10B. [lonydeHHbIN 010K MOYKHO HUCIIOJIb30BAaTh HA KOPM CKOTY. buorex-
HOJIOTUYECKUMHU METOJaMU CO3JIal0T Mpenaparbl IPOTUB COPHSKOB, BUTAMHHBI, aHTUOMOTHKHU, aMH-
HOKHCIIOTBI, OMOJIOTHYECKU aKTHBHBIE BEIIECTBA, TOPMOHBI. K JOCTHKEHUSIM OMOTEXHOJIOTHH MOXKHO
OTHECTH Pa3pabOTKy CHHTETUYECKUX BAKIIWH, UCTIOJIb30BAHUE KIETOYHBIX TEXHOJIOTUN B MIIEMEHHOM
JieJie Ha )KUBOTHOBOJYECKUX KOMIUIEKCaX. CoBpeMmeHHass OWOTEXHOJIOTHS OCHOBaHa Ha
JOCTUKEHHSIX TEHETUKH U MOJIEKYJISIPHOM OHMOJIOTHH.

Knemounasa unscenepusa pa3pabaTblBa€T METOJbI BbIpAIIMBAHUS KJIETOK Ha CIELMAIBHBIX
MUTATENbHBIX cpefax. Takum 00pa3oM BBIPAIIUBAIOT TKAHU PEAKUX PACTEHUU (KEHBIIEHS). MeTo bl
KJICTOYHOW W TEHHOW WH)KEHEPUHU TO3BOJISIOT TOJYYUTh THOPUJIBI KJIETOK. Tak ObUIH MOTydeHBI THO-
PUABI PAKOBBIX KJIETOK U JTUM(OIMTOB: MPAKTUYECKH BEUHBIE W MPOAYIUpYolpe aHntutena. OHu
WCTIONB3YIOTCS, KaK CBIBOPOTKH MPH B3SITUU aHAIM30B U TIPH JICUCHUH.

T'ennasa unicenepus ucciaenyer METOIbl IEPECTPOMKU TeHoTuna. B ee 3agaun BXxo-
JUT BBIJICNICHUE, KOHCTPYUPOBAHUE U KJIOHMPOBAHWE HOBBIX IeHOB. Tak Obliia MoydeHa KHIIeYHas
nanoyka (06akTepusi) CO BCTPOCHHBIM T€HOM YelOBEYeCKOro MHCylnrnHa. OHa MpoAyIupyeT HEoO0Xo-
JTUMBI OOJIBHBIM CaxapHbIM JUA0ETOM TOPMOH MHCYJIHH, Crlacas )KM3Hb MHOTHM JIIOJISIM U YTydIas
HX CaMOYyBCTBHE.

Kierounast v reHHass ”H)KCHEPUSI — MOJIOJIbIE M TIEPCIIEKTUBHBIE OTPACIU COBPEMEH-
HOM Hayku. Ho ux mocTmkeHus He Bceraa Oe3omacHbl. Bee vatie MUpoBoe coOOIIeCTBO 3alyMbIBACT-
Cs O TIOCIICJICTBUM HCIIOJIb30BaHUSI T€HHOMOIU(DUIIMPOBAHHHBIX MPOAYKTOB, MPEAYyIpekaas O He-
0e30macHOCTH HX MOTpedieHus. Bce, 4TO CBS3aHO ¢ HACIEICTBEHHBIM MaTEpUAIIOM JaeT O cede
3HATh Yepe3 rojbl. Pe3ynbTaThl U MOCAEACTBHUSA MOTYT IposiBUTHCS dyepe3 5S0-100 ser, u oHn Henmpea-
CKa3yeMBl.

B 1997 roxy rpynmoit 61oyioroB moj pykoBoJcTBOM A. YuiamyTa ObIJI0 KIIOHUPOBAHO MIJIEKO-
nuTaromiee — 3HaMeHuTast oBedka Jlommu. KioH — COBOKYITHOCTH KIIETOK HIIM 0COOEH OT OJHOro 00-
Ier0 TpeJKa IMOJy4YeHHas IMyTeM OeCrosoro pa3MHOKCHHsI. YUEHBIH MPOJIOXKUI MyTh K CO3JaHUI0
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METOAMKH KJIOHUpOBaHMs Jtozel. ['eHepanbHast accambness BcemupHOil opranuzamuu 371paBooxpa-
HEHUS JIIOJIE CYUTAET KJIOHUPOBAHUE YEIOBEUECKUX WHIMBHJIOB STUYECKU HEITPUEMIIEMBIM.
TI'enemuueckan unicenepusa — Hayka 00 U3MEHEHHH T€HETHYECKOM MPOrpaMMBbl KIETOK.
3. Buounosicenepusa u ouomexnonozuu. buonuka.
Buonunka — 310 Hayka 0 cucTremMax, (PYHKIHS KOTOPBIX KOMUPYET (YHKIIUU JKUBBIX CUCTEM,
0 CHCTEeMax, KOTOPBIM MPUCYIIE Crenu(pUIecKUue XapaKTepUCTUKN MPUPOIHBIX CUCTEM WJIU KOTO-
pble SBISIOTCS UX aHAJoraMH, B 00Jiee y3KOM MPAKTUYECKOM IIJIaHE — 3TO U3yueHHE BO3MOXHOCTH
KOHCTPYHPOBaTh MAIIMHY MO HUBBIM MOJENISAM WU UCHOJIb30BaTh NpuUHLHUIBI aedcTBus (1960r.
CIIA).
CeroniHss MHXKEHEPBl CTPEMSATCS K Pa3pabOTKe 3KOJOTHYECKH YUCTBIX U JEIIEBHIX
TexHoyioruil. Mnes 3auMCTBOBaHMSI WHKEHEPHBIX PEIICHUN Y >KMBOM IPHUPOJLI MPUOOPETAET BCE
00JIbIIYI0 aKTyanbHOCTh. [Ipupona moackazana HHXEHEpaM Takue PelIeHus, KaK WIJIbI I MOJKOXK-
HBbIX MHBEKLUH, BBIIOJHEHHbIE HANOAO0ME 3MEUHBIX 3yOOB; 3aCTE€XKKU - MPWJIMIAIKUA OCHOBAaHbI Ha
TOM JK€ IPHUHIUIE, YTO U COIUIOAUA peneiHnKka. KOHCTpyKIMs MYENUHBIX COT JIerjia B OCHOBY M3rO-
TOBJIEHUSI «COTOBBIX MaHEJE» AJI CTPOUTENILCTBA KUIbIX JOMOB, IUIOTHH U APYTUX COOPYKEHUM.
MHorue HaceKOMbI€ MOTYT MEPEIBUraThCA B BO3/IyX€ HE TOJIBKO BIEPE, HO U Ha3all,
BIIPaBO, BJIEBO, BBEPX, BHU3. UTOOBI B I0JIETE HE BO3HUKAIM KOJeOaHUs, HA KOHLIaX KPBUIBEB Y Hace-
KOMBIX MMEIOTCSI XUTHHOBBIE yTouieHus. Ceiluac aBUaKOHCTPYKTOPHI MPUMEHSIOT MOJ00HBIE MPH-
CTIOCOOJICHUST ISl KPBUIBEB CAMOJIETOB, YTOOBI YCTPAHUTh BUOPAIIMIO MAIIIMH.

Ha ocHoBe mpuHIMIA CTPOEHHUS 3XOJOKATOPOB JIETYYMX MBIIIEH KOHCTPYUPYIOTCS MOJEIN
npuOOPOB - JIOKATOPOB ISl CIENbIX Jroaed. MmkeHepsl - OMOHMKH MHOTHX CTpaH pabOTaroT Haj
BBISICHECHMEM MEXaHM3MOB OPUEHTALlMH JKUBOTHBIX, PACKPBITHE KOTOPBIX JAa€T BO3MOKHOCTb CO3aTh
HOBBIE€ HaBUTAIIMOHHBIE TPUOOPHI.

OxapakTepu30BaTh BCE >KUBbIE OOBEKTHI, IPUHIMIIBI OPraHU3aLUU KOTOPBIX MOTYT
IIOMOYb YE€JOBEKY B PELIEHUU Pa3HOOOpa3HBIX HAYYHO- TEXHUYECKUX 3aJ]lad, IMPOCTO HEBO3MOXKHO.
ITpo6nemsbl, cBA3aHHbIE C OMOHUKOM, MOYKHO Pa3/eITh HA 3 ITPYIIIBL:
1.  IIpoGnemsl, 1uis pemieHus KOTOPHIX JOCTaTOYHO UMEIOLIUXCS 3HAHUM OMOJIOTHH.
2.  Bompocsl, penieHre KOTOPBIX HYXKHO UCKaTh, U3ydas )KUBYIO MPUPOAY M COBEPIICH-
CTBYs OMOJIOTHYECKUE 3HAHUSI.
3. Bompocsl, camble yBieKaTelbHbIE, KOTOPbIE IPUPO/A MTOKA €Ille TauT B cede.
3anaur OMOHMKHU PEIAlOTCsS YYEHBIMH MHOTHX ClIelHalbHOCTEN: (pU3MKaMu, XUMHUKaMH, Ma-
TeMaTUKaMHU, KHOEpHETUKAaMU, HHXXEHEPaMH U .

buomexnonocus. BUOTEXHOIOTHS - 3TO COBOKYIHOCTbh MPOMBIIIJIEHHBIX METOJOB, MpHUMe-
HSIEMBIX JUISl IPOU3BOJICTBA Pa3IMYHBIX BEIIECTB C HCIIOJIb30BAaHHEM JKUBBIX OPraHU3MOB, OMOJIOTH-
YECKUX MPOLECCOB WU SIBICHUN. BroTexHonornueckne npouecchl, OCHOBaHHbIE Ha )KU3HEAEATEIb-
HOCTH MUKpPOOPTaHM3MOB, YEJIOBEK pa3paboTaia MHOTO THICSY JIET Ha3a/l JJIs BBINIEUKH Xjeba, U3ro-
TOBJICHHE ChIpa U APYTUX MOJIOYHBIX MPOIYKTOB, BUHOJENUS, MUBOBAapEHUS U T.I., OJHAKO CaM
TEPMUH «OHOTEXHOJOTHsD (0T rped. buoc - xku3Hb, TeXHOC - HCKYCCTBO, MacTEPCTBO U JIOTOC - CIIO-
BO, YUEHHE) BBEIHU TOJIBKO B 70-¢ Tombl XX croneTus. B Hame BpeMs B MUKPOOHOJIOTHYECKON TTPO-
MBIIIEHHOCTH PA3JIM4HbIe BUbI OaKTEpHil 1 MUKPOCKOIMUYECKUX TPUOOB UCHOJIB3YIOT IS PO 3-
BOJICTBA aHTHUOMOTHUKOB (MEHUIMIUIMHA, CTPENTOMUIIMHA, SPUTPOMUIIMHA U Tp.), BUTAMUHOB, TOp-
MOHOB, ()€pMEHTOB, KOPMOBBIX O€JIKOB U Jp.. COBEPIIEHCTBYIOTCSI OMOTEXHOIOIMYECKHE MPOLIECCHI
Y B IMIIEBOM MPOMBIIIEHHOCTH, IJI€ IPUMEHEHHE BBICOKOIIPOU3BOIUTEIBHBIX IITAMMOB MUKPOOP-
TaHU3MOB U COBEPIIECHCTBOBAHUS TEXHOJIOTUHU MO3BOJISET YBEJINYEHHS BBITYCKA MUIIEBBIX HU31EIUN
(KMCTIOMOJIOYHBIX MPOAYKTOB, CHIPOB, MTUBA H JIP.) U KOPMOB (CHIIOC, KOPMOBBIC JPOXKKH H JIP).

brotexHonornyeckre Npoueccsl MPUMEHSIOT Uil OYUCTKH OKpPYKaIoUIe cpeabl OT OBbITO-
BbIX U IPOMBIIIICHHBIX 3arpsi3HEHUH, B YaCTHOCTHU CTOYHBIX BOJA. MeTOo/1bl OMOIOTHYECKOM OUUCTKU
OCHOBAHbI Ha CIOCOOHOCTH HEKOTOPBIX BHJIOB OAKTEPHii KaK B a3pOOHBIX, TaK U B aHaYPOOHBIX yC-
JIOBUSIX pas3jaraTb OPraHUYECKHE COECIUHEHUs, MMONaJarolue B BOJOEMBI, MOYBY U T.X.. s ycko-
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PEHHUS ITUX PEaKLUil UCIIOIb3YIOT BHICOKOAKTUBHBIC IITAMMBI OAKTEPHiA, BEIBEICHHBIC B PE3YJIbTaTe
cenekiuu. OHU pacKiIaJbIBalOT TaKMe OPraHUYECKUe COeTMHEHUS, KOTOPbIE MOTYT MUHEpaIU30BaTh
ecTecTBeHHbIE OakTepuu. It OUUCTKH CTOYHBIX BOJ U BOJOEMOB HCHOJB3YIOT TAKXKE CIIOCOOHOCTh
psiZia OpraHu3MOB HAKaIJIMBaTh OPraHUYECKHUE WM HEOPraHWYeCKUe COSAMHEHMS WU OINpeseieH-
HbIC XMMHUYECKHE DJIEMEHTHI B CBOHMX KJIETKaX (HEKOTOpBIE TPyl OAKTEpUid, BOJIOPOCIEH, Mpo-
CTEHIITHNX ).

buotexHonornyeckre mporeccsl NPUMEHSIOT U IpU pa3paboTKe OHMOJOTMYECKHX METO/I0B
O0pBHOBI C BPEIUTEISIMU CEITBCKOTO U JIECHOTO XO3SIICTB, KPOBOCOCYIIMX M Mapa3UTUYECKUMU KU-
BOTHBIMH NOJJ00HOE. B 4acTHOCTH, HCIIONB3YsI IITAMMBI HEKOTOPBIX BUJJOB MHUKPOOPTaHU3MOB (BH-
pycoB, GakTepuii, rpuOOB), U3rOTaBIUBAIOT MpeEnaparbl, KOTOpbie 3PPEKTUBHO CHIKAIOT YHCIEH-
HOCTb BPEJHBIX BHUJIOB, HE 3arpsi3HAs OKPY)KAIOILYI CPEAYy TOKCHMYHBIMU XUMHUYECKUMH COEIUHE-
HusMU. HeoOXoauMbIM yCcIOBHEM HCIOIB30BaHUS OMOJIOTMUYECKUX MpernaparoB (OuompemnapaToB)
SBIISIETCS UX OE30MACHOCTb JIJIsl OE3BPEAHBIX BHIIOB OpraHU3MoOB. B mociennee Bpems B pa3paboTke
OMOTEXHOJIOTHYECKHUX MPOIECCOB BCE IIMPE MCIOIB3YIOT METObl TeHETUYECKON U KIETOYHON WH-
KEHEPHH, YTO JaeT BO3MOXKHOCTh MOJyJaTh pa3IMyHble COSAMHEHUS U MpenapaThl: 3alUTHBIE Oe-
KU-UHTEP(PEPOHBI, TOPMOHBI (MHCYJIMH, TOPMOH POCTa U IPYTHE), BAKIIMHBI IPOTUB BUPYCHBIX 3a00-
neBaHu# (MH(EKIMOHHOTO TenaTuTa B, sutypa, aneHoBUPYCOB U 1Ip.).

Hcnonp30BaHne KUBBIX OPraHU3MOB M OMOJOTHYECKUX MPOILECCOB JJISl MPOMBINIIIEHHOTO
MOJIyYEHUS Pa3IMUHbIX IPAKTUUECKHU Ba)KHBIX BELLIECTB OTHOCUTCS K 0CO00 00s1acTH, KOTOPYIO Ha-
3bIBAIOT OMOTEXHONIOTHEN. B mociennee Bpems B pa3paboTke OMOTEXHOIOTUYECKUX MPOIIECCOB BCE
yame HCHOJIb3YIOT PEe3yJbTaThbl HUCCICIOBAHUN TIE€HETHYECKOM M KJIETOYHOM HWHYKEHEPHH.
['eneTnueckast MHXKEHEPHs - 3TO MPUKIIAAHAS OTPACIb MOJIEKYJISPHON FeHETUKH, KoTopasi pa3pada-
THIBA€T METOJIbI MEPECTPONKHN F€HOMOB OPIaHU3MOB ITOCPEJCTBOM U3bSTHUS UM BBEACHUS OTIEIb-
HBIX T€HOB WM UX Ipyni. Kak NepeHOCUnKH CHHTE3MpPOBAHHBIX WJIM BBIIEICHHBIX T€HOB HMCIIOJb-
3YyI0T BUpYCHI (HampuMmep, 6akteprodaru) win miasMubl (103aXpoMOCOMHbIE (PAKTOPBI HACIEACT-
BEHHOCTH).

Knerounas HHXXCHCPUS - OTPACIb 6I/IOTCXHOJ'IOFI/II/I, B KOTOpOfI NMPUMCHAIOT METOJABI BBIACIICHUS KJIC-
TOK HU3 OpraHu3ma, COACPKAaHUEC NX Ha UCKYCCTBCHHBIX IMUTATCIBHBIX CPE€Aax, a TaKXKC FI/I6pI/II[I/I3a-
LII/IGI\/’I COMATHYCCKHX KJICTOK. KHOHHpOBaHI/IC - 9TO MMOJYUYCHUC COBOKYITHOCTHU KJICTOK HUJIN OpraHU3-
MOB OT 06HI€FO npeaKa HETMOJOBEIM ITYTEM.

1.5.JIexuusa Ne 5 (2 yaca)

Tewmbl: «YUenoBek kak OMOIOTHUECKUN BUT

1.5.1. Bonpocshl Jexkuuu:

1. IIpoucxoxaenne yenoBeka. OCOOEHHOCTH CTPOCHHSI, IPUCYIIHE TOILKO YeITOBEKY.

2. HanpaBnienne 5BOJTIONNH Y€JI0BEKa. DBOJIOIMOHHAS BETBb, BEYyIas OT 00€3bsH K Yelo-
BEKY.

3. DKOJOTHYECKOE pa3HOOOpa3ne COBPEMEHHOTO YETIOBEKA.

1.2.2. KpaTkoe coaep:kaHue BOINPOCOB

1. IlIpoucxoorcoenue uenosexa. Ocobennocmu cmpoenus, npucyujue moabKo 4eno6eKy.

IBOJIIOLIMS YEJIOBEKA, UM aHTPOIIOT€HE3 — UICTOPUUECKUN MPOLECC IBOIIOLUOHHOTO CTAaHOBIIE-

HUs yenoBeka. Hayky, n3ydamoniyro NpouCXO0XkKACHUE YEJIOBEKAa HAa3bIBAIOT aHTpomojorueii. B oc-
HOBE COBPEMEHHBIX MPEICTABICHUN O MPOUCXOKICHUN YETIOBEKA JISKUT KOHUEMIHUS, B COOTBETCT-
BHUM C KOTOPOW 4YEJIOBEK BBILIEN W3 MHpA )KUBOTHBIX. [IepBble HayuHbIE JOKA3aTEeNbCTBA B MOJIB3Y
3TOH KoHUenIMu ObUM nipencrasiensl Y. lapsunom B ero tpyae «IIpoucxoxieHune yenoBeka u mno-
noBoi ot6op» (1871) . B HacTosimee BpeMsi B 1OJIb3y KOHIICTIIIMH )KUBOTHOTO TPOUCXOXKICHUS Ye-
JIOBEKA CIY’)KUT Pl IOBOJOB, HanbOoJIee BaXXHBIM U3 KOTOPBIX SIBIISIOTCS CIIETYIOIINE:
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1) g yenoBeka XapaKTEpHBI BCE UEPTHI, IPUCYIIUE THUIY XOpPJOBBIE, B YACTHOCTH:  A)
OunatepanbHas (IBYXCTOPOHHSISI) CUMMETPHUSI B CTPOCHUU Tea; b) nanuuue B 3apojbIlIeBOM
pa3BUTHHU XOPAbI U Ka0EpHBIX LIENEN B MOJIOCTH IJI0TKH;  B) pacnosyiokxeHnue HEpBHON CUCTEMBI B
dbopme TopcabHON TPYOKH.

2) [ns yenoBeka XapakTepHbl Bce uepThl mnoarumna [lozBoHounsle (UepenHsbie), a UMEHHO:
A) Hann4ue BHYTPEHHETO OCEBOI0 CKeJieTa, OCHOBOI KOTOPOTO SIBISIETCSA Pa3BUTHINA MO3BOHOYHBIH
cTONO, C MepeJHUM KOHIIOM KOTOPOT'O COYJICHAa 4YepernHas KOopoOkKa, a Takke Haludue JABYX Map
KOHEYHOCTeH; b) meHTpanpHas HepBHAS CHCTEMa MMEET BUJI TPYOKH MepexoJsIieil B roJOBHOU
MO3T, KOTOPBIM COCTOUT U3 5 0THENO0B; B) cepaie pa3zBuBaeTcs Ha OPIONTHONM CTOPOHE Tena.

3) dnst uenoBeka XapaKTepHBI BCE YepThI Kilacca MIIEKOMUTAIONINE, a UMEHHO: a) dKUBOPO-
KJIGHUE U BCKApMJIMBAaHUE MOJIOKOM HaJIM4YMe MOJIOYHBIX JKeJe3, BOJIOCSHOTO TOKPOBa; 0) Terio-
KPOBHOCTh M OOMJIME TIOTOBBIX JKeJe3 /Ui 00eCleYeHHs] TEPMOPETYIISIUN; B) pa3/ieJeHHe TOIOCTH
Tena auadparmMoi Ha OPIOIIHOM W TPYIHOM OTIEINEI; T') HATMYHE 4-X KaMEPHOTO CEep/Ila, ICBOW Y-
TH Q0pPThI, OTCYTCTBUE B 3PEIBIX SPUTPOLUTAX AIEP; 1) IbIXaTeNbHAS CUCTEMa MpPE/CTaBIeHA JIeT-
KUMHU, TpaxesiMu, OpOHXaMH, ajlbBEOJIAMHU; €) HaJIM4Yue BCEX KOCTEH, XapaKTEpPHBIX JJIS MIIEKOIMH-
TalolUX. Y YeIoBeKa HET HU OJHOM JNUIIHEW KOCTH, KOTOpas Obl OTCYTCTBOBAJa y MJIIEKOMHUTAIO-
mmx. B ckenere umeercs 7 MIEHHBIX MO3BOHKOB, 2 MBIIIENKA 3aThIJIOYHON KOCTH U 3 CIIyXOBBIX KOC-
TOYKH, XapaKTepHbIC JJISi MIICKOMUTAIONINX; k) HAJIWYMEe MOJIOYHBIX U MOCTOSHHBIX 3yOOB Tpex
IpyNI; 3) NPOSIBICHNE aTaBUCTUYECKUX ITPU3HAKOB, HATMUUE PYJUMEHTAPHBIX OPraHOB  (MBIIIILIBI,
MPUBOJISIINE B IBUKEHHE YIIHYIO PAKOBHHY, OCTAaTOK CIEMON KUILIKU, TPEThE BEKO riias3a u JIp.).

4) Jlnst yenoBeka XapaKTepHBI Bce 4epThl nojakiacca [lnmaneHtapHbie, a UMEHHO: a) HAJTU4He
IUTAllEeHTHI; 0) BHIHAIIMBAHKE 1012 BHYTPU TeJla MaTE€PU U MMUTAHHUE €ro Yyepes3 IUIALEHTY.

5) [lns yenoBeka XapakTEpHBI Bce 4epThl oTpsia llpumMatel, a MMEHHO:

a) HaJIMYUe OJIHOW Mapbl TPYIHBIX MOJIOUHBIX XeJie3; 0) KOHIIbI MajibleB ((hanaHru) UMET HOITH,
a JJaJIOHU TOKPBITHl y30pamMH; B) IPOTUBONOCTABIECHNE OOJIBIIOrO Majblia NepeJHel KOHEUHOCTH
OCTaJIbHBIM, YTO o0ecreyrBaeT Opaxuanuio (XBaTaTeslbHYI0 (YHKIHUIO); T) HAJIMYUE MEHCTpYalb-
HOTO Meproaa U 0epeMEHHOCTH JUTUTEILHOCTRIO B 9 MecCsIIIeB; /1) aHTUTeHbI cucteMbl ABO uemnoBe-
Ka M 4eJI0BeKooOpa3HbIX 00e3bsH cxonaubl . ['pymnmsl kpou A (I1) u B (11l) o6HapyxeHs! y Bcex ue-
T0BeK00Opa3HbIx 00e3bsiH, rpynmna O () mumsb y muMman3e. KpoBs muMan3e u ropuiibl MOKHO
NepeNrBaTh YEJIOBEKY; €) HaJIMYhe CXOJICTBA B KAUeCTBE M CTPOCHUHU XpoMocoM. JlJis yenoBeka Xa-
pakTepHsl 23 map XpoMocoM, JUIsl YeIOBEKOOOpa3HbIX 00€3bsiH — 24 mapbl, U3 KOTOpbIX 13 map mo
CBOEMY CTPOCHMIO OJIMHAKOBHI B 000MX Cilyuasix; *) Haluuue 3HauuTenbHoi romosorun JJHK uge-
noseka ¢ JIHK o6e3psH. Hanpumep: romonorus JIHK genmoreka u mmmman3e cocrapiset 91-92%,
yejgoBeka U rubboHa -76 %; 3) onMHAKOBas YYyBCTBUTEIBHOCTH YEJIOBEKAa M YEIOBEKOOOpPAa3HBIX
00e3bsiH K BO30YIUTENSIM OJHUX U TEX K€ 00Jie3HEeW U CXOJCTBO UX MPOSBICHUS, CXOACTBO MEXKIY
reHaMH, KOHTPOJHMPYIOLUMMH CHUHTE3 O€JIKOB Yy IpUMaToB. YeJIoBeK OTIMYAeTCs OT APYTHX MpUMa-
TOB BCETO JIUIIb OJTHOW AMUHOKHUCIIOTHOW 3aMEHOM.

MecTo uenoBeka B CUCTEME JKMBOTHOIO MHpa OIPENEISIETCS TEM, YTO OH OTHOCUTCS K:
Tuny Xopaossle, [Tontuny ITozBonounsble, Knaccy Muekonuraromue, [lonkmnaccy Ilnanenraphsie,
Otpsny Ilpumarsl, CemeiictBy I'omununst, Pogy Homo genosek, Bua - YenoBek pa3zymHBIi.

2. Hanpaenenue 36010uyuu yenogeka. I60110UUOHHAA 6€NEb, 6e0YULds OM 00e3bAH K Ye1068€K).

JlapBuH npuaaBan OoJbIlIOe 3HAYEHHE TakUM (PakTopaM aHTpOIIOreHes3a, Kak M3MEHYU-
BOCTb TEJIECHBIX U IICUXMYECKUX CBOWCTB MPEIKOB YEJIOBEKA, UCIIONIB30BAHNE MU TE€X WM UHBIX
OpPTraHOB, €CTECTBEHHBIN U MOJIOBOH OTOOP. @®.DHrenpC Ha3Bal BaKHEHIIMM (AKTOPOM aHTPO-
noreHe3za Tpyd. Baxkueilmum cneunduueckuM GakTopoM aHTPONOreHe3a SBUJIACh MSCHAs MUIIA.
AHTPOMOIOTHY YAENSAIOT O0JIbIIIOE BHUMAaHUE TaKoMy (DaKTOpy aHTpOINOreHe3a Kak aAbTPYHM3M .

Y. JlapBuH B KadecTBe NPapPOAMHBI YejoBeKa HazBal AQpuKy, oTMedasi, 4YTO UMEHHO B
Ad¢puke oOUTaIOT 00€3bsSHBI, CTOAIIME 110 MOP(OJIOTHH U PAa3BUTUIO Hambosiee OIU3KO K COBpe-
MEHHOMY ueJioBeKy. BocTounas Adprka okazaiach npapoIdHON YemoBeka. YelToBeK COBPEMEHHOTO
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¢uzuueckoro tuna Berynui u3 A¢ppuku B FO-B EBpony 37-44 ThIC. €T Ha3aj, OTKy/Aa OH Mepeuien
B 3. EBponty okosio 34 Tbic. JieT Hazan. Pachl - 3TO MCTOPUYECKH CIIOKUBILHMECS TPYNIUPOBKHU
(TpymIIbI MOMYJISAUM) JIIOJCH Pa3HON YMCIEHHOCTH, XapaKTEPHU3YIOUIHECs CXOJICTBOM MOP(OIOTH-
YECKUX U (PU3HOJOTHUECKHUX CBOMCTB, a TaKkKe OOIIHOCTHIO 3aHUMAEMBIX TEPPUTOPHIA.

B mpakTuueckoMm IutaHe OueHb MOMYJSpHA KIACCH(PHUKAIMS pO/ia UYEIOBEUYECKOro Ha eBpo-
MIEOU0B, HETPOUJIOB, MOHT'OJIOU]IOB U aBCTPAJIIOUIOB.
EBpornieonsibl CBETIIOKOXKH, JUIsl HUX XapaKTEPHbI MPSIMbIE WJIM BOJHUCTHIE CBETIO-PYCHIE WM TEM-
HO-pYCbI€ MSTKHE WM CPEIHEN KECTKOCTH BOJIOCHI ,CEPBIE, CEPO- 3€JICHbIE UM Kape-3€JI€HbIC 1IH-
POKO OTKPBITHIE TJIa3a ,yMEPEHHO pPAa3BUTHIA MOAOOPOAOK, IUPOKHH Ta3 ,y3KU U CHUIIBHO BBICTY-
MAIOUINIl HOC ,HETOJICThIE T'yObl M JOBOJIHHO OOMIIbHBIN BOJIOCSHOW MOKPOB Tena u nuna. s xeH-
IIMH 3TOW Pachl XapaKTEepPHBI MONychepruuecKue rpyan 1 BBITYKIIbIE STOAMIIBL.
Jlroau mpuHauiexkaliye K 3Toi pace, 3aHUMAIOT OOJIBIIYIO YacTh EBpoMbI, a Takke mpuieraronme K
HEl obnacTy.
Herpouapsl TEMHOKOXH, AJI1 HUX XapaKTEPHbl KypuyaBble WM LIEPCTUCThIE TEMHBIE BOJOCHI, TOJI-
CTBIe TYOBI, OY€Hb MIUPOKUNA W TUIOCKUH HOC, OYEHb KpPYIHBIC 3YObI, Kaphe WM YepHbIC TIJa3a,
JUIMHHAS TOJIOBA, pelKas PacTUTEIbHOCTb HA JIUIE U Tele, y3KUi Ta3, Oonbline cTynHu. [ xeH-
IIMH XapaKTEepPHBI TPYAH KOHHYECKOW (HOPMBI M MAJIOBBIMYKJIbIE STOAUIBL. JIto1u, MprHaIIexKa-
IIMe K 3TOH pace, 3aHUMAIOT MPAKTUYECKH BECh IKBATOPUAIbHBIN MOsAC OT AQPUKH 10 OCTPOBOB
Tuxoro okeana. K 3roii pace mnpuHamiexar HaceneHne AQPHKH, a TaKk ke HErpuTo (TUTMEH),
OKEaHMYeCKHE HEerpou bl (MeIaHe3uiIbl), 1KHOADPUKAHCKUE OYIIIMEHBI U TOTTEHTOTHI.
MoHrosiouibl CMYTJIIOKOXH, 00Jaat0T KEJITON MM KEJITO- KOPUUHEBON Koxel. [l HuX Xapak-
TEPHBl IpPSIMBIE KECTKHE HUCCUHA-YEPHBIE BOJIOCHI, INIOCKOE KPYNHOE CKYJIACTOE JIUIO, Y3KUE U
Cllerka pacKoChle Kapue IJla3a CO CKIAJKOH BEPXHEro BeKa (TPeThHMM BEKOM HJIM IMHKAHTYCOM)
BO BHYTPEHHEM YTy [IJa3a, IVIOCKUA W JOBOJIBHO HIMPOKUN HOC, PElKasl paCTUTENBHOCTh HA JIU-
ue u tene. Jlroau, mpuHaiexkamnye K 3Toi pace, 3aHnuMaroT Boctounyro Cubups 1 MoHromnuto,
Jansnnii Boctok, LlenTpansryro u FOro-Bocrounyro Asnro. CMEIIaHHYI0 MOHTOJIOMIHYIO
pacy NpeaCcTaBISIIOT WUHAOHE3UMUIBI 1 aMEPUKAHCKUE UHICHUIIBI.

Yacro B BUAE OTAEIBHON pachl BBIACIAIOT aBCTPAJIOUIOB, KOTOPBIE ITOYTH TaK K€ TEMHO-
KOXH ( MX KOXa MMEET IIOKOJIAAHBIN IIBET), KaK U HErpOMJIbI, HO JUUISl HUX XapaKTepHbl TEMHbIE
BOJIHACTBIE BOJIOCHI, KPYIIHAsl TOJIOBA U MAaCCUBHOE JIMIIO C OYEHb IIWPOKUM U IJIOCKMM HOCOM, BBI-
CTYMAIOLIUM MOJ00POJKOM, 3HAUUTEIbHBIA POCT BOJIOC HA JIMIIE U Tejie. ABCTPajIOubl SIBISIOTCS
abopureHamMu ABCTpPaIHH.
3. DKonozuueckoe paznoodpazue co6pemennozo uenoseKka

Mopdomnoruueckue u (HU3NOIOTHUECKHE 0COOEHHOCTH YEJIOBEKa, T. €. €r0 KOHCTUTYIHS U
(GyHKIIMOHAIbHAs aKTUBHOCTDH JaBHO IMPEJICTABISIIOT BCEOOIINIA HHTEpEC, KOTOPBIH BOCXOJIUT K Ja-
aexoMmy nponuiomy. Emie BenMkuil Bpad IpeBHOCTM ['MIIOKpAT pasnuyall CHWIBHYIO, IUIOTHYIO,
BJIQXKHYIO M KHPOBYIO KOHCTUTYIMIO Y€JIOBEKa, MPUUEM CUUTAJ, YTO JIIOJIM PA3HbIX KOHCTUTYIIU-
aIbHBIX TUIIOB CKJIOHHBI u K pa3HbIM O0JIe3HSM.
[Moznnee Kmapamii 'anen (130—200) Boigessut YyeThipe KOHCTUTYIHAIBHBIX THIIA JIFOJCH, CBA3BI-
Basl Ka)/IbIil TN C OIPEJEICHHBIM XapaKTePOM JIBUJKEHUSI «COKOB» B opraHusMme. B yactHocTH, OH
pas3inyan Takue «COKM» Kak sangua — (kpoBs), phlegma (xomoxnas ciauss), chole (skemus), melan
chole (uepnas xemun). [Ipeobnananue B OpraHu3Me TOTO MM MHOTO «COKa» OIMPEIEISIO THIT TeM-
nepameHnTa joaei. [loaromy no Tumy TemnepamenTa ['ajgeH paznuyan CaHTBUHUKOB (BECENbIX, MO/
BIKHBIX, TIOCTOSIHHO CTPEMSIIUXCS K TepeMeHaM), (hjerMaTukoB (MeIUTMTENbHBIX, CACP)KaHHBIX,
COXPAHSIIONIMX CIIOKOMCTBHE B JIOOOW CUTyallMM, HO UHEPTHBIX), XOJEPUKOB (HAIOPUCTHIX, SHEP-
TUYHBIX, HO THEBHBIX U MPUCTPACTHBIX) U METAHXOJIMKOB (pa3Ipa’kUTENbHbBIX, HEPEIIUTEIbHBIX, HO
CIOCOOHBIX K OOJIBINION CUCTEMHOCTH B paboTe). Takoit kimaccupukanuy KOHCTUTYITHOHATBHBIX TH-
TIOB MPUAEPKUBATICS 51 n. I1. [TaBnos.
B nauane XX B. ¢paniry3ckuit Bpau CUro Ha OCHOBE y4yeTa XapakTepa MUTaHUs, JbIXaHUs, JBUXKe-
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HUS ¥ HEPBHBIX PEAKIUil MPEIOKHUI BBIIEISITh YEThIPE KOH-CTUTYIIMOHAIBHBIX THUIMA — Iepeo-
pajbHbIH, JIUTECTHUBHBIMN, MBIIIEYHBII u pecnupa-TOPHBIH.
K nepeOpanbHOMY THIIy OH OTHOCHJI JIFOJICH C OTHOCHUTEIBHO KPYIIHOW TOJIOBOM M Y/UIMHCHHOM
rpyaHo# kieTkoil. K aurecTuBHOMY THITY OBLIIM OTHECEHBI JIIOU C OOJIBIINM KHUBOTOM, KOPOTKOH U
HIXPOKOU TPYIHOUN KIETKOH, Pa3BUTHIMH YETIO-CTIMU. K MBIIIEYHOMY TUITY OBUTH OTHECEHBI JTFOIH
C pa3BUTON MYCKYJaTypoH, IIMPOKUMU II€YaMH, JIJIMHHBIMU KOHe4YHOCTsMU. HakoHen, pecnupa-
TOPHBIN THIT TIO 3TOW KJIaCCU(PUKAIMK OBLI MPECTABIICH JIFOJABMH C PAa3BUTON TPYAHON KIETKOU M
HOCOBOM  TOJIOCTBIO, C JJIMHHOM TIpPyAHOM KJIETKOM W  JUIMHHBIMM  KOHEYHOCTSIMH.
B 20—30 rr. namero Beka Hemelnkuii Bpad Kpeumep onpenent Tpu KOHCTU-TYIIMOHAIBHBIX THIIA
— ACTEHUYECKUM, NMKHUYECKUN U aTIETHYECKU. ACTEHHMYE-CKUN TUIl — JIIOJU C YTOJILEHHOU
TPYJHOM KJIETKOM, Y3KHMMH IUIEYaMH, OTCYTCTBHUEM XHUPOBBIX OTJIOKEHUH, PE3KMMH IEpeMEeHaMU
HacTpoeHwus. [IMKHuYeCKuil THIT — 0K ¢ OONBIIUMU pa3MepaMu TOJIOBBL, TPYAU U KUBOTA, TIIOT-
HON (PUI'YypOH, CKIOHHOCTBIO K OXKMPEHHIO, K IJIABHOH CMCHE HACTPOCHHUSA. ATICTHUYCCKHH THII
MIPEACTABIICH JIFOABMHU, JUISI KOTOPBIX XapaKTEpHbl MACCUBHBINA IPYJHON OTHAEN CKEJeTa, IIUPO-Kue
IJI€YM, XOPOIIO Pa3BUTHIC MBIIIIBL, MeICHHas (MIOCTENEHHAas) CMEHA HacCTPOe-HUS.
Boigenenrie KOHCTUTYLIMOHANIBHBIX THIIOB JIFO/IEH HE MOTEPSIO CBOETO 3HAYEHHU U B Haule Bpems. B
3aBUCHMOCTH OT LI€JICH TUMU3AIMKU MCTOJB3YIOT KaXKIYI0 U3 Ha3BaHHBIX BhIIIE Kiaccudukammii. C
TEHETUYECKON TOUKH 3PEHHUSI MOKHO CKa3aTh, YTO KOHCTUTYLIMOHAJIbHBIA TUIl TOTO WJIM MHOTO MH-
JTUBUJIA €CTh KaTeropus (EeHOTUITUYECKAs, SIBISIONMIASACS PE3YJIbTaTOM B3aMMOJICHCTBHS TCHOTHUIIA U
Cpebl.

OnHako 4eI0BEYECTBO YPE3BBIUAMHO PACCEIICHO MO 3€MHOMY IIapy, 3aHUMasi paloHbI, pa3-
JUYAIONIMEcs M0 KJIMMary, JIaHTmadTy, TEOXUMHUECKUM MU JIPYTUM OCOOCHHOCTSM. Mexay Tem
JIEUCTBUE KIMMATHYECKUX OCOOEHHOCTEH, a TaK)Ke BIUSHUE TPaBUTAIIMHU, HIEKTPOMATHUTHOTO I10-
75, pagualy, TaTOTeHHBIX OPTaHMW3MOB H JAPYruX (haKTOPOB COMPOBOKIAETCS TeorpadudecKoit
U3MEHYHBOCTHIO MOP(OTOTHYECKUX U (PU3UOJIOTHIECKUX CBOMCTB Jtofied. [IpuypoueHHOCTh 3THUX
CBOICTB K OIpEAETICHHBIM TEPPUTOPUSIM CBUAETEIBCTBYET O reorpaduyeckoil (3K0I0rn4ecKoii) us-
MEHYHMBOCTH COBPEMEHHOT'O YeJIOBEKA. B KOHTEKCTE ATOM M3MEHUYMBOCTH PA3JIMYAIOT apKTHYECKHUE,
BBICOKOTOPHBIE M TPOITUYECKHUE TPYIIBI JIFOACH, a TAK)Ke TPYNIbI JIIOA€H, MPOKUBAIOIINX B YCIOBU-
X YMEpPEHHOTO KiumaTta. HaceneHue apkTHUeCKuX Tpymnn (3CKMUMOCHI, YyKYH U JIp.) TIPEACTABICHO
JIOJIbBMA B OCHOBHOM MYCKYJIBHOTO THIIA C MOBBIIIEHHOW Maccoi Tena U NUIMHAPUYECKON TPYIHOM
KJIETKOU. Bce wieHbl 3TUX TPYII XapaKTEPHU3YIOTCA TAaK)Ke MOBBIIICHHBIM YPOBHEM OCHOBHOTO 00-
MeHa, TOTJIONICHUS KUCIOPOia, DHEPTeTUYECKUX MPOIECCOB. Y MHIUBUIOB OONBIINHCTBA apKTHYE-
CKHUX T'PYII OTMEUYAETCsl BBICOKOE COAEPKAaHUE XOJIECTEpUHA B KPOBU. JIFOAM BBICOKOTOPHBIX TPYII
(ropusl KaBkaza, [lamupa u Tsanbmans, kopeHHbIe xutenu Dduonun 1 Unnun, uaneinst [lepy u
JIp.) XapaKTEPHU3YIOTCS YBEIMYEHHOW EMKOCTBIO TPYIHOW KJIETKHM W YBEJIMYCHHEM KOCTHO-
MYCKYITBHOW Macchl Tena. JlJis HUX XapaKTepeH MOBBIIICHHBIN YPOBEHb IPUTPOLUTOB (TE€MOTIIO0U-
Ha) ¥ UMMYHOIJIOOYJIMHOB, HO TIOHM)KEHHBIH YPOBEHb XoJyiecTepuHa. JIFOau TpOMWYECKUX TPYII
(xopennsie xutenu Adpuku, Apcrpanmuu, Oxkeanuu, Uaaun 1 AMepukn) XapakTepu3yrTcs YIIH-
HEHHOU (opMOil Tesa, HeJOCTaTOYHO PA3BUTON MYCKYIaTypoH, YCHIIEHHOM TeIruiooTaadyel u MoHu-
JKEHHBIM YpOBHEM SHEPreTUYECKUX IIPOLIECCOB..
Ha ocHoBe 30HanbHON 3aBUCUMOCTH MOPGOPYHKIIMOHATHLHOW M3MEHYMBOCTH Pa3HbIX MOMYJISLUN
YeJioBeKa MPEANoJaraloT CyIIECTBOBAHUE aIallTUBHBIX THUIIOB, KOTOPHIE HE3aBUCHUMBI HU OT paco-
BOM, HU OT ATHUYECKON MPHHAMJICKHOCTH U ONPEIEISIOTCS HOPMOUM peakiuu, oO0ecredrnBaromen
paBHOBECHE MOMYIAIUN CO cpeoil. AanTaius 4ejJoBeKa K cpefie CBsi3aHa C U3BMEHEHUEM €ro MOp-
donornyeckux u pusnosorunyeckux cBoicTB. [loaToMy oarHAKOBBIE YEPTHI MPUCTIOCOOIEHHOCTH K
YCIIOBUSM TPOIMYECKUX 30H XapaKTEePHBI KaK JUIsi KOPEHHBIX kuTeneld AQpuku (HETPOUIOB), TaK U
Uit eBporieonioB Muauu, aBcrpanuiiies. Equnbie uepThl NprUCIOCOOIEHHOCTH XapaKTepHBI TaKxkKe
TSt JKUATEIIEN Kpaiinero Cesepa (HeHIIBI, YyKYH, 3CKUMOCHI, caaMu).
AJTarITUBHOETH YEJIOBEKAa MMEET UCTOpUYECKUN xapakTep. [Ipeanonarator, 4To y aBCTpalIoONUTEKOB
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MPUCIIOCOOUTEIBHBIC PEAKIIMH 3aKJIFOYAIMCh B aJIallTallMM UX K KJIMMATy TPOIHMYECKOW 30HBI, a Y
ApPXaHTPONOB ATH PEAKIUHM PA3BUJIUCh B HANpPaB-JICHMH (HOPMHUPOBAHHS MPHUCIOCOOICHHOCTH K
BJI&JKHOMY TPOIIMYECKOMY M BBICOKOTOpPHOMY KiuMaram. Paccenenne majeanTpomnoB B EBpome co-
MIPOBOXKIATIOCH (DOPMUPOBAHKEM AJANITUBHOTO THUIIA YMEPEHHOTIO Tosica (31oXa CpeIHero Majieoln-
Ta). APKTHYECKUE aJalITUBHBIC TUIIBI BO3HUKIIM, BEPOSITHO; B 3MIOXY BEPXHETO MaJICOJIUTA.

CuutarT, 9T0 (U3UYECKUN THUIT YEJOBEKAa HE M3MEHWJICA 3a mocienHue 35--40 TwIC JIeT.
[TouTr He M3MEHMJICSA M MHTEIUICKT yesoBeke. OIHAKO 3KOJIOruYecKre (hak-Tophl ceiuac BO3EHCT-
BYIOT Ha 4yeJIoBeKa OoJiblie, 4eM Jake B mpouuioM Beke. [loaTomy coBpeMeHHOHN TeHaeHIuen hu3n-
YEeCKOro 00JIMKa 4YesloBeKa ceiuac crainu akcenepaiusa. OObsCHEHUS NMPUYUH aKcelepallid BecbMa
pOoTUBOPEYUBHI. OJIHA CHEIUATUCTBI CYUTAIOT, YTO OCHOBY aKCEJIEpaIlii COCTaBIIAIOT YIydllIEHUE
YCJIOBHMH YKU3HH U IOBBIIICHUE YPOBHS MEIUIIMHCKOTO 00CITY)KMBaHUs HacelIeHHs. JIpyrue e cuu-
TalOT, YTO aKCEJIEPAIMK CIIOCOOCTBYET MOSBJICHUE HOBBIX COYeTaHM reHoB. Hu o1HO, HU apyroe u3
3TUX 00BSCHEHUH HE BJIICTCS yoeauTenbHbIM. [Ipupoa akcenepaluy 0CTaeTCsl HEBBIICHEHHOM, HO
SICHO, YTO aKceJepalysa UMeeT U HEraTUBHBbIE 0COOCHHOCTH. Hanpumep, cpeau COBpeMEeHHOTO Hace-
JIEHUS TTOBBICKJIACH YAaCTOTa OJM30PYKOCTH, KapHueca, pa3InyHbIX HEBPO30B U T. 1.

1.6.JIexmus Ne 6 (2 yaca)

Tema: «HenoBek u ero 310pOBbE»

1.6.1. Bonpochl JIeKIHH:

1. CucreMHas opranusanus 1 odecriedeHue OCHOBHBIX JKU3HEHHBIX (DYHKIMI YeTIOBeKa.
2. OOGMeH BEILEeCTB U SHEPTUH B OpraHU3MeE Y€JI0BEKa.

3. VYXyaueHue KkauecTBa OKpYyKaroUle cpeibl U 3J0POBbE YEIOBEKA.

4. ®akTopbl 370pOBbs U (PAKTOPHI PHUCKA.

1.6.1. KpaTkoe coaep:kaHue BONPOCOB

1. Cucmemnasn opzanuszayun u obecneuenue 0CHOGHBIX HCUIHEHHBIX YYHKYUIL YeN06eKa.

Teopust pyHKIMOHANBHBIX cucTeM, npeioxkeHHas 1. K. AHOXHMHBIM, MO3BOJIMIIa ¢ HOBBIX
HO3ULMI MPUCTYMUTh K OLIEHKE (PU3HONIOTHYECKUX (DYHKIMHA YeloBeKa B PA3IUYHBIX YCIOBUAX €ro
KU3ZHEJEATENIbHOCTH U O0BEKTUBHO OLIEHUBATh 3(PPEKTUBHOCTH peabUINTAIIMOHHBIX MEPOIPUSTHUH.

OynkuunoHanbHble cucreMel, o II. K. AHOXMHY, caMOOpraHu3yrOIMECS U CaMOpETYIu-
pyromyecs IMHaMUYeCKue LIeHTpalIbHO-TIepu(epruecKre Oprann3aluu, 00beIMHEHHbIE HEPBHBIMU
U TYMOpPaJIbHBIMU PETYJISALUSAMH, BCE COCTABHbIE KOMIIOHEHTHI KOTOPBIX B3aMMOCOJIEHCTBYIOT 0Oec-
MEYECHUIO PA3JIMYHBIX MOJE3HBIX JUIsI caMHUX (PYHKIIMOHAJIBHBIX CHCTEM U JUIsl OpraHM3Ma B LIEIOM
a/IalITUBHBIX PE3Yy/IbTATOB, YIOBIETBOPSIOMIUX €0 PA3IUYHbIE MOTPEOHOCTH.

AnanTuBHBIE PE3yNbTaThl, 00pa3yrolMe pa3iuyHble (YHKIMOHAIBHBIE CHUCTEMBI, MOTYT
IPOSIBIIATECA HA MOJIEKYJISIPHOM, KJIETOYHOM, FOMEOCTaTUYECKOM, MOBEIAEHUYECKOM, NCUXUYECKOM
YPOBHSIX U MPH 00BEAMHEHUH KUBBIX CYIIECTB B MOMYJISIIMK M coob1iecTBa. LlenocTHbIi opranuizm
Ha OCHOBE HEPBHBIX, TYMOPAJIbHBIX M HMH(OPMAIIMOHHBIX MEXaHH3MOB OOBEAMHSAET MHOXKECTBO
CIIaKEHHO B3aWMOJIEUCTBYIOIIMX (PYHKIIMOHANBHBIX CHCTEM, 4acTO MPHUHAAJIEKAUMX K Pa3HbIM
CTPYKTYPHBIM O00pa3oBaHMsIM M OOECIEUMBAIOIINX CBOCH COAPYKECTBEHHOM AEATENbHOCTBIO TO-
MEOCTa3|C U aIaNTaluIo0 K OKpYyXarollei cpere.

Benymias ponb B afanTUBHON CaMOOpraHU3alMM Pa3IUYHbIX (QYHKIUN OpraHu3Ma MpHUHa-
JIEKUT €ro pa3HOOOpa3HbIM JKU3HEHHO Ba)XXHBIM U B MEPBYIO O4Yepeab META0OIMUECKUM MOTPEOHO-
cTsiM. VIMEHHO moTpeOHOCTH NMEePBUYHO OOBETUHSIOT Pa3HOOOpa3HbIe MOJIEKYJSPHBIE MPOLECCH U
TKaHU B CUCTEMHbIC OpraHM3aluu, 00eceyrBarolIe yI0BIETBOPECHUE ITUX NOTpeOHOCTEN. B cBOIO
ouepesib, B MPOLECCE yIOBICTBOPEHUS MMOTPEOHOCTEH, T. €. MPHU AOCTHKECHUH a/IallTUBHBIX PE3YIlib-
TaTOB, IPOUCXOIUT CBOeoOpa3Has (pUKcalus CIOKUBLIEHCS MO/ BIUSHUEM MOJIEKYJIIPHOM NOTpeO-
HOCTH OpraHHOW MHTETpaLH.
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B pe3ynbprare 3BOMIOIUOHHBIX MPeoOpa3oBaHUi (PYHKIIMOHAIBHBIE CUCTEMbI BHICTYIHIIN B
pPOJIM OOBEKTUBHO CYLIECTBYIOIIMX allapaToB CaMOOPTraHU3alMM MPHCIIOCOOUTENbHBIX (DYHKIMN
OopraHusMa 4ejoBeka. PackpbITHE 3aKOHOMEPHOCTEH MX OpraHU3alMyd U CTAHOBJIEHUS COCTABHWIIH
co3znanHyto I1. K. AHOXMHBIM 0011y 0 TEOPHIO (DYHKIIMOHAIBHBIX CUCTEM.

Obwue ceoticmsea GYHKYUOHANbHBIX cUCHIEM

Benymum cBOHCTBOM (PYHKIMOHAIbHON CHUCTEMBI JIFOOOTO YPOBHS OpPraHU3alMM SIBIISIETCS
IPUHLINI CAMOPETYIISILIUHU.

B cootBercTBUM € Teopueil GyHKIMOHATIBHBIX CUCTEM OTKJIOHEHHE TOTO MM MHOTO Pe3yilb-
TaTa AEATENbHOCTH (PYHKIMOHAJIBHBIX CHCTEM OT YPOBHS, OIPEICINISIONIET0 HOPMAIBHYIO KH3He-
JEeSITeIbHOCTh OPraHU3Ma, caMo SIBJIAETCS NPUYMHOM K MOOMIM3AaLMU BCEX COCTABISAIOMIMX (YHK-
LIMOHAJIbHBIE CUCTEMBI KOMIIOHEHTOB Ha BO3BpAlllCHUE W3MEHEHHOI'O pe3yibTaTa K ypOBHIO, OIpe-
JEJSAIOIIEMY ONITUMAJIBHOE TEUEHHUE MPOLIECCOB XKU3HEACITEIbHOCTH.

B (yHKIMOHATBHBIX CHCTEMax OpraHW3Ma OTKJIOHEHHE pe3yibTara JesTeIbHOCTH (YyHK-
LIMOHAJILHOM CHUCTEMBI OT YPOBHs, ONPEIEIIAIOIIEr0 HOPMaIbHYIO JKU3HEIEATENbHOCTD, 3aCTaBIISIET
BCE DJIEMEHTHI (PYHKIMOHATHHON CUCTEMBI pab0TaTh B CTOPOHY €T0 BO3BPAIICHUS K ONTHMAIBLHOMY
ypoBHI0. CaMoperynsaropHas 1esTeIbHOCTh (YHKIMOHATIbHBIX CUCTEM OIPENEIIAETCs IUCKPETHBIMU
IPOLECCAMH CUCTEMHOT'O KBAaHTOBAHMSI )KU3HECATEIbHOCTH.

B HOpManbHO (yHKIMOHMPYIOLIEM OpraHU3Me AEHCTBYET YHHBEpCAlIbHOE MPaBHIIO: 0OLIast
CyMMa MEXaHU3MOB, BO3BPAIIAIOIINX OTKJIOHEHHBIH OT ONTUMAJILHOI'O YPOBHS pE3yJbTaT, ¢ N30bIT-
KOM I1pe06J1aiaeT HaJl OTKIOHSIOIIUMY MEXaHU3MaMHU.

B3anmoneiicTBre (QyHKIIMOHAIBHBIX CHUCTEM B OpraHH3Me OCYIIECTBISETCS Ha OCHOBE
IPUHLMIIOB MEPAPXUYECKOTr0 JOMHHMPOBAHMS, MYJIbTUIIAPAMETPUUECKOIO M IOCIENOBATEIBHOIO
B3aMMOJICHCTBUSI, CHCTEMOTEHE3a M CHCTEMHOI'0 KBAaHTOBAHMSI IIPOLIECCOB JKU3HENEATEIBHOCTH.

Hepapxus GyHKIMOHATIBHBIX CUCTEM B OPraHU3ME YeJIOBEKa, YIPOIIEHHO TOBOPS, OTpakaeT
UX B3aUMO/JICHCTBUE 110 BEPTUKAJIH.

Mynemunapamempuueckoe 63aumooericmsue. ITOT MPUHLIUIT OTpakaeT 00OOIIEHHYIO Jes-
TEIbHOCTh PA3JINYHBIX (PYHKIMOHAIBHBIX CUCTEM B OPraHU3ME YEJIOBEKa.

Bo Bcex 3TuX (yHKUMOHAIBHBIX CHCTEMax OKpY’Karolllas 4yeloBeKa cpeja CTAHOBUTCS He-
OTHEMJIEMBIM KOMIIOHEHTOM, BHEIIIHUM 3BEHOM CaMOpPEryJsiluu, OMOJIOTMYECKOW Cpenoi ux nes-
TENBHOCTU. B 3TOM nosnokeHuu noiyyaer JanbHenmee pa3sutie Moicib M. M.CedeHoBa o ToM, 4TO
OpraHM3M U OKpY’Kalollasi ero cpeaa MpeacTaBisitoT eAuHCTBO. [Ipu oTcyTcTBUM cneruduieckon
OMOJIOTHYECKON cpe/bl, CBOEOOpa3HOM 3KOJOrMueckor "HUIIN", YAOBIETBOPSAIOLICH Beayliue Imo-
TpeOHOCTH YeIOBeKa, CyIIeCTBOBAHUE €r0, TaK K€ KaK U IPYruX BUJIOB KHUBBIX CYIIECTB, IPaKTUYe-
CKH HEBO3MOJKHO.

Ocoboe 3HaueHHEe NI YEIOBEKAa UMEET COIMabHAs Cpela, CO3/laHHas BCEHl MCTOpUen pas-
BUTUS YeJIOBEUYECTBA. B uenoBeyeckoil MoNnyssiiMy ColuanbHasi Cpeja CTAaHOBUTCS JOMUHUPYIOLIEH
M0 OTHOUIEHHIO K OT/AEIbHBIM JHUYHOCTSIM U UX CUCTEeMHOMN Ouosiornyeckoil opranuzanuu. Mudop-
MaIMOHHBIE COLMAJIbHBIE OTHOILIEHUS MPUOOPETAIOT AJIs YeJIOBEKa Beayllee 3HauUeHHe, Kak B IIaHe
CUCTEMHOM OpraHMU3ally €ro MOBEJACHUS, TaK U B COCTOSIHUH €T0 3/10POBbS.

CoumanbHas cpena GopMupyeT Yy delaoBeKa (DYHKIMOHAIbHBIE CHUCTEMBI, TPUHIUIHAIBHO
OTCYTCTBYIOIIIME B OMOJIOTMYECKUX MOMyJsAusax. BHemHss cpena, kotopas A (pyHKIHOHAIBHBIX
CHUCTEM T'OMEOCTATUYECKOT0 YPOBHS SIBJISIETCS BCETO JIMIIL BHEIITHUM 3BEHOM CaMOPETYJIALINH, IIPU-
oOperaeT I 4eloBeKa CaMOCTOSITEIbHOE 3HAUEHUE U MOJUMHAET ce0e OTAEIbHBIX YEIOBEUECKHX
UH/IMBUJIOB CO BCEMH COCTABIISIOUIMMHU UX (YHKIIMOHAIBHBIMU CUCTEMAaMH META0O0IMYECKOTO U TO-
MEOCTaTUYECKOTO YPOBHH.

Teopust GyHKUIMOHATBHBIX CHCTEM, TaKUM 00pa3oM, paMKalbHO MU3MEHSET CIOKUBIINECS
IPEICTaBICHNS O CTPOEHUM OpraHW3Ma 4eJloBeKa U ero GyHkuusax. B3ameH npencraBieHuii o yelno-
BEKe KaK Habope OpraHoB, CBS3aHHBIX HEPBHOW M T'yMOpaJbHOW peryisuued, Teopust (yHKIHO-
HaJIBHBIX CUCTEM PacCMaTPHUBAET OPraHU3M 4Y€JIOBEKa KaK COBOKYITHOCTb MHOKECTBA B3aUMOJIECHCT-
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BYIOIINX ()YHKITMOHAJBHBIX CHCTEM Pa3IMYHOrO YPOBHS OpraHU3allUU, KaXaas U3 KOTOPBIX, H30U-
paTenbHO 00BEANHSS pa3IMYHbIe OpraHbl M TKaHU, TaK K€ Kak U MOTpeOHbIe MPeaIMEThl OKPYKalo-
el JIeHCTBUTENBHOCTH, 00ECIIEYMBACT JIOCTUIKECHUE IMOJIE3HBIX Il OpraHu3Ma MpUCIOCOOUTENb-
HBIX PE3yJbTaTOB, 00YCIOBIMBAIOUINX B KOHEUHOM CUYETE YCTOMYMBOCTh META0OIMUYECKHUX MpOIiec-
COB.

2. Oomen geuwyecme u InepeuuU 6 OpP2aHu3Ime 4ejl06exa

B xuBBIX opranun3max 000 MpoLecc COMPOBOXKIACTCS Mepeaadeii SHepruu. DHEPTUio OIl-
PEenensIoT, KaK crocoOHOCTh coBepiiath padoTy. CrenuanbHblii pa3aen pU3uKu, KOTOPbI H3ydaeT
CBOICTBa M INPEBPALLEHUS HEPTUM B Pa3IMYHBIX CUCTEMAX, Ha3bplBaeTcs TepMmoAuHamukoul. Ilox
TEPMOJMHAMHYECKON CHCTEMOM MOHUMAIOT COBOKYITHOCTh OOBEKTOB, YCIIOBHO BBIJICTICHHBIX U3 OK-
PYXKaroLIero NpocTpaHCTBa.

TepMonuHaMuyecKkue CUCTEMBl Pa3AeNalOT HAa HM30JUPOBAHHBIC, 3aKPBIThIE U OTKPBITHIC.
N30mmpoBaHHBIMHI HA3bIBAIOT CUCTEMBI, YJHEPTUSI M Macca KOTOPBIX HE M3MEHsSETCs, T.€. OHU He 00-
MEHUBAIOTCS C OKPYKaIOIIel cpeioi HU BEIIeCTBOM, HU SHEprueil. 3aKphIThie CUCTEMbl OOMEHHBA-
FOTCSL C OKPY>KAIOILIEeH Cpeor SHEPrueid, HO HE BEIIECTBOM, ITOATOMY MX MAacca OCTAeTCs MOCTOSH-
HOM.

OTKpBITBIMH CHUCTEMaMH Ha3bIBAIOT CUCTEMBbI, OOMEHHMBAIOIIMECA C OKPYXKAIOIIEH cpenoi
BellecTBOM U 3Heprueil. C TOUKHU 3peHusi TEPMOJUHAMUKY JKUBbIE OPraHU3Mbl OTHOCSITCS K OTKPbI-
TBIM CHUCTEMaM, TaK KaK TJIaBHOE YCJIOBHE MX CYIIECTBOBAaHUS - HENPEPHIBHBIH OOMEH BEIIECTB U
SHepruu. B OCHOBE MPOIECCOB KUZHENACATENLHOCTH JIeKAT PEaKIUu aTOMOB M MOJIEKYI, MpOTe-
KaoIllMe B COOTBETCTBUU C TEMHU K€ (PyHAAMEHTAJbHBIMU 3aKOHAMHU, KOTOPbIE YIPABIISAIOT TAKUMU
K€ peaklUsIMU BHE OpraHU3Ma.

CornacHo nepBOMyY 3aKOHY TEPMOAMHAMMKYU SHEPTUsl HE UCUE3a€T U HE BO3SHUKAET BHOBb, a
JMIIB TIEPEXOIUT U3 OHON (hOPMBI B APYTYIO.

Bropoii 3ak0H TepMOAMHAMUKH YTBEPXKAAET, YTO BCS SHEPTUs, B KOHIIE KOHIOB, IEPEXOTUT
B TEIJIOBYIO SHEPTHUI0, U OPraHU3alMsi MaTepUN CTAHOBUTCS MOJHOCTBIO HEYHOpsiioueHHOU. B Go-
Jee cTporoit popme 3TOT 3aKOH (HOPMYIHUPYETCS TaK: SHTPOIUS 3aMKHYTOM CUCTEMbI MOXKET TOJIBKO
BO3pAcTaTh, a KOJMYECTBO IOJIE3HOM SHEPruu (T.e. TOH, C MOMOILBIO KOTOPO MOKET OBITh COBEp-
1IeHa paboTa) BHYTPH CUCTEMbI MOKET JIMIIb yObIBaTh. [lo sHTpOonMel NoOHMMAIOT cTeNeHb HEYIOo-
PSIOYEHHOCTH CUCTEMBI.

Heunz0exHast TeHAEGHLNSA K BO3PAaCTaHUIO SHTPOIUH, COMPOBOXKIAeMasl CTOJb K€ Hen30ex-
HBIM IIpEBpaIlleHUEeM I0JIE3HOM XUMHUECKOW SHEpruu B OECHOJIE3HYIO TEIJIOBYIO, 3aCTaBIIsET HKH-
BbI€ CUCTEMBI 3aXBaThIBATh BCE HOBBIC MOPIIUHU SHEPTUH (ITUIIIN ), YTOOBI TIOIEPIKUBATH CBOE CTPYK-
TypHOE U (PYHKIIMOHAJILHOE COCTOSIHUE.

OOMeH BelecTB U SHEPTHH - 3TO COBOKYITHOCTh (PM3NYECKUX, XUMUYECKUX U (HU3HOIOTHYe-
CKUX TPOILIECCOB MPEBPAIICHUS BEIIECTB U SHEPTUH B KUBBIX OpraHU3Max, a TakkKe OOMEH BeleCT-
BaMU U SHEpruei Mex/1y OpraHu3MoM M OKpyKarolieil cpenoif. OOMeH BelecTB y KUBBIX OpraHu3-
MOB 3aKJII0YaeTCs B TIOCTYIUICHUU U3 BHEIIHEH Cpebl pa3UuYHBIX BEUIECTB, B MPEBPAICHUH U HC-
MOJIb30BAHMU MX B Ipoleccax >KU3HEAEATEIbHOCTH U B BBIJCJICHUU OOpa3yIOLIUXCs MPOAYKTOB
pacrmajia B OKpY»Karollylo Cpey.

Bce npoucxoasimiue B opraHu3zMe npeoOpa3oBaHMs BEUIECTBA U SHEPTrUU OOBbEIUHEHBI 00-
MM Ha3BaHHMEM - MeTaboim3M (0OMeH BemiecTB). MeTaboau3M MOXKHO pa3eiuTh Ha JBa B3aUMO-
CBSI3aHHBIX, HO Pa3HOHANPABJICHHBIX Ipoliecca: aHa0oMu3M (aCCUMUIIALINS) U KaTaboau3M (Iuccu-
MUJISIITASA ).

AHa00JHM3M - 3TO COBOKYITHOCTH IMPOIIECCOB OMOCHMHTE3a OPTraHWYECKHUX BEIIECTB (KOMIIO-
HEHTOB KJIETKU U JAPYIHX CTPYKTYp OpraHoB U TKaHeil). OH o0ecrneunBaeT pocT, pa3BUTHE, OOHOB-
JeHrue OMOJIOTHYECKUX CTPYKTYP, a TaK)Ke HaKOTUICHHE SHEPruu (CHHTE3 Makpo3pros). Karabommsm
- 3TO COBOKYIHOCTb MPOIECCOB PACIICIICHHUS CI0KHBIX MOJIEKYJ J10 00Jiee MPOCTHIX BEIIECTB C UC-
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MOJIb30BAHMEM YacTH U3 HHUX B KauecTBe CyOCTpaTOB AJisi OMOCHHTE3a M PACILICIIIICHUEM JIpYroi
YacTH JJO KOHEYHBIX MPOYKTOB MeTab0IM3Ma C 00pa30BaHUEM SHEPTHH.

B mpomecce oOMeHa BemIECTB MOCTOSIHHO MPOUCXOAMT NPEBPALICHHE SHEPTUU: DHEPTus
CJIOXHBIX OPraHUYECKUX COCTUHEHUI, MOCTYNUBIINX C MUILEH, MpeBpallaeTcs B TEIJIOBYIO, MeXa-
HUYECKYIO M JIEKTpUYECKYt0. YelloBeK U AKUBOTHBIE NIOJYUYaOT SHEPTUIO U3 OKPYXKaloUIlel cpebl B
BU/JIC TOTEHLUATBHON SHEPTUH, 3aKIIIOUEHHOW B XUMUYECKUX CBS3SIX MOJIEKYI )KMPOB, OETIKOB U YT-
7eBoioB. Bee mporiecchl KU3HENEATeIbHOCTH 00eCTIeYNBAIOTCS SHEPTHEH 3a CUeT aHa’pOOHOro U
a’pobHoro Merabonusma. llomyuenue sHeprum Oe3 y4yacTHsi KUCIOPOJa, HApuUMEp, TIIMKOJU3,
(pacuieryieHue TITFOKO3bI 10 MOJIOYHOW KHCIIOTHI) HA3bIBAETCSI aHAYPOOHBIM OOMEHOM.

Jli1g onpeiesienrs KOJIM4ecTBa 3aTpaunBaeMOoil OpraHu3MOM SHEPTUH MPUMEHSIOT MPSIMYIO U
HETpsAMYIO KaJopuMeTpHio. [lepBble psMble H3MEPEHHUsI SHEPTeTUIECKOT0 0OMeHa rmpoBenu B 1788
r. JlaByasbe u Jlaruiac.

[Ipsimast kanopuMeTpus 3aKJII0YaeTCsl B HEMOCPEICTBEHHOM U3MEPEHNUHU TEIUIA, BBIIEISEMOTO
OpraHu3MoM. J{Jisi 3TOro )KMBOTHOE WJIM YEJIOBEK MMOMEIIAETCs B CHEIHATbHYI0 TePMETUYECKYIO Ka-
Mepy, 1o TpyOam, NMPOXOJAAIIUM 4Yepe3 Hee, MpoTeKaeT BojAad. s BBIYMCIIEHUS TEIUIONPOAYKLUU
UCIIONIB3YIOTCSl IaHHBIE O TEIUIOEMKOCTH >KHMJIKOCTH, € 00beMe, MPOTEKaIoIIeM uepe3 Kamepy 3a
€MHMIlY BPEMEHHU, U Pa3HOCTH TEMIIEpATyp MOCTYHAIOLIEH B KaMepy U BBITEKAIOLIEH JKUIKOCTH.

Henpsimast xanopumeTpusi OCHOBaHa Ha TOM, YTO MCTOYHHKOM SHEPTUU B OpraHU3MeE SBJIf-
IOTCSl OKUCIIUTENBHBIEC TIPOIIECCHI, IIPU KOTOPBIX MOTPEOIIAETCS KUCIOPO U BBIICISETCS YTIACKUCIBINA
ra3. [Toatromy sHepreTudeckuii 0OMeH MOKHO OIIEHMBATh, Hccienys razooomen. Haubonee pacnpo-
cTpaHeH crnocob [lyrnmaca-XosaelHa, mpu kotopoM B TeueHue 10-15 MuH coOMparoT BBIIBIXaeMbIH
oOcielyeMbIM 4eJIOBEKOM BO3/yX B MEILIOK M3 BO3JYyXOHENpPOHHUIIaeMol TkaHu (Mmemok /lyriaca).
3aTem ornpeaensitoT 00beM BBIJOXHYTOTO BO3/IyXa U MPOIIEHTHOE cojepxkanue B Hem O2 u CO2.

IIo coOTHOMIEHHIO MEXIY KOJIMYECTBOM BBIIEICHHOIO YIJIEKHUCIIOrO ra3a M KOJIMYECTBOM
NOTPEOJIEHHOTO 32 JIaHHBIM MEepuoJi BPEMEHU KHUCIOopoJa - AbixaTenbHoMy ko3ddumuenty (UAK) -
MOYKHO YCTaHOBMTb, KaKHe BEIECTBAa OKUCIIOTCA B opranusMe. JIK npu okucieHun 6ei1KkoB paBeH
0,8, mpu oxucienuu xupos - 0,7, a yrneBonos - 1,0. Kaxxnomy 3nauenuto JIK coorBeTcTBYyeT omnpe-
JICJICHHBIN XOJEPUYECKUI SKBUBAJICHT KUCIOPOJA, T.€. TO KOJUYECTBO TEIIa, KOTOPOE BBIIEIAETCS
IIPU OKUCIICHUH KaKOTr0-IM00 BEIIeCTBA Ha KaXAbIH JUTP MOTJIOLUIEHHOIO TP 3TOM Kuciopoa. Ko-
JMYECTBO PHEPTUU Ha eAWHUILy noTpedisiemoro 02 3aBUCHT OT THIA OKHCISIONIMXCS B OpraHu3Me
BenlecTB. Kanopuueckuil SKBUBaJIEHT KUCIIOPOa MIPU OKUCIEHUHU YriieBoa0B paBeH 21 kJlx Ha 1 n
02 (5 xkan/m), 6enkoB - 18,7 k/Ix (4,5 xkkan), xupos - 19,8 xJIx (4,74 kkan).

J1J11 KOCBEHHOT'O OIPEJIeIeHUs] HHTEHCUBHOCTH OOMEHa MOTYT OBbITh MCHOJIb30BaHbl HEKOTO-
pble (U3NOIOTHYECKUE MapaMeTphl, CBA3aHHBIE C MOTPEeOJICHUEM KHCIOPOAA: YacToTa JbIXaHUH U
BEHTWISILIMOHHBIA 00bEM, 4acTOTa COKpAIlleHUH cepaia U MUHYTHBIH 00beM KPOBOTOKA - BCE OHU
OTpa’karoT 3aTpaThl 3Hepruu. OHAKO 3TH MOKa3aTed HEJOCTATOYHO TOUHBI.

CyTOuHBIN pacxo]] SHEPTUHU Y 37J0POBOr0 YEJIOBEKa 3HAUUTEIHHO MPEBBIIIAET BEIMUYHUHY OC-
HOBHOTO OOMEHa U CKJIaJbIBAETCs U3 CIEAYIOIINX KOMIIOHEHTOB: OCHOBHOTO 0OMeHa; paboyeii npu-
0aBKH, T.e. SHEPro3aTpar, CBSI3aHHBIX C BBHINOJHEHHEM TOW WJIM MHOW paboThl; crienuduyecKkoro-
JUHAMHUYECKOro AeicTBus nuiy. COBOKYIHOCTh KOMIIOHEHTOB CYTOYHOIO pacxoja 3HEPIHU CO-
CTaBJsieT pabounii oOMeH. MpleyHas paboTa CYIIECTBEHHO M3MEHSET MHTEHCHBHOCTH OOMEHa.
YeM MHTEHCHBHEE BBINOJIHSAEMAast paboTa, TeM BbIIIE 3aTpaThl S3HEpruu. CTeneHb 3HEePreTHYECKUX
3aTpaTr MpU pa3InyHON (U3UYECKON aKTHBHOCTH ompenenseTcs KodphuiureHToM Gpu3nyeckon ak-
TUBHOCTH - OTHOLICHHUEM OOIIMX 3HEPro3arpar Ha BCE BUABI JACATEIBHOCTU B CYTKH K BEIUYHHE OC-
HOBHOT'O OOMEHa.

3.Yxyowenue kauecmea oxpyscaroueii cpeost u 300poeve uenoeexa.
CocTosiHUE OKpYXarollei cpebl B MOCIEeIHUE TObl YXYAIIAETCsl, 0COOEHHO 3TO Kacaercs
COCTOSAIHUS CylIH, aTMocgepsl u ruapocdepsl. Cyma (o4yBa U HeApa) ABISETCS BAKHEUIINM dJIe-
MeHTOM Ouocdepsl 1 BO MHOTOM OTIpe/ENsieT COCTOSIHUE BHEIIHEH cpelibl obuTanus yenoseka. He-
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palroHaIbHOE HCIIOJIb30BAaHUE 3€MENIbHBIX PECypcoB (Teperpy3ka No4YB yIO0OpEeHUsIMH U TIeCTUIU-
JJaMH, CTPOUTEIBCTBO MHAYCTPUAIBHBIX OOBEKTOB Ha IIOJIOPOIHBIX 3€MIIX, UYpE3MEPHOE PA3BUTHE
[acTOUIIHOTO YKUBOTHOBO/ICTBA) MIPUBOJIUT K Jerpajanuu IIOYBBI.
Cepbe3Hyl0 ONACHOCTh MPEACTAaBIJIAET 3arpsi3HEHHE MOYBbI MPOMBIIUICHHBIMU U OBITOBBIMU
orxogamu. Hamnbosee TOKCHYHBI OTXOJbI, COJAEPKAIINE PTYTh, MBIIIBSK, CBUHEI], KaJMHUH, Me/b,
LIMHK, aMMMAaK, paualuOHHble 3arps3HeHus. [louBa MMeeT crocoOHOCTh K CaMOOYUCTKE, HO 3TO
JTOJITHI u CJIO>KHBIN Ipouecc.
Baxxnoe 3HadueHue i Bcex Omosoruueckux Gpopm ku3HU Ha 3emie umeer atmocgepa. Cero-
JIHSI Cephe3HBIC OMACEHHsI BBI3BIBAIOT MOTEIUICHHE KIIMMaTa, 00yCIOBICHHOE MapHUKOBBIM 3(Pdek-
TOM, pa3pyLIE€HUE O30HOBOI'O CJIOS, YBEIMYCHHUE KOJINYECTBA KUCJIOTHBIX OCAJKOB U BPEIHBIX BbI-
OpocoB B armMocepy. DT SBICHUS MPOUCXOAAT B pPe3yabTaTe 3arpsa3HeHUs: aTMOC(hepbl MEJIKOAMC-
HEepCHOM MbUIBIO, (PpeoHaMM, TUOKCHIOM CEpbl, OKCUIOM YIIIEpOAa, OKCUIOM a30Ta U yIrJIeBOA0PO-
JaMH.
Bopna - Bxoaut B cocTaB 1r000ro opranusma. EctecTBeHHBbIE 3amachl BOAbI, 0COOEHHO MPECHOH,
He Oe3rpaHuyHbl. B pe3ynpTaTe aHTpPONOr€HHOro BO3IEHCTBHS KayeCTBO IMPUPOJIHOM BOJABI yXYy-
I1aeTcs, B pe3ysbTaTe: 1) 3arps3HeHue NPecHbIX BOJ CEPHOM U a30THOM KUCIIOTaMu U3 atMochepsl;
2)  yBeIWYCHHE COJCP)KAHMS KablIMs, MArHUs, KPEMHHS B MMOJ3EMHBIX U PEYHBIX BOIAX BCICICT-
BHE BBIMBIBAaHUSA M PACTBOPEHMSI OTHUX BEUIECTB IOJKHUCIECHHBIMH JOXAECBBIMU BOJAMU;
3) yBenMuUEHUE COAEPKAHUS TSKEIbIX METAIJIOB, IIPEK/E BCErO0 CBUHIA, KaJMUs, PTYTH, MbIIIbsIKA
U LIMHKA; 4) yBeIWYEeHUE COACP)KaHUS B MOBEPXHOCTHBIX M MOJ3EMHBIX BOAAX COJIEH B pe3yibTare
UX TOCTYIJIEHUS] CO CTOYHBIMU BOJaMHM, U3 aTMOC(EphI U 3a CUET CMbIBAa TBEPBIX OTXO0JI0B; 5) yBe-
JMYEHHE COJIepKaHMUsl OPraHMYECKUX COEJUHEHUI, Mpekae BCero OMOJIOTHYecKH CTOMKHX (TecTu-
UAbl, POAYKTHl UX pacmlajia U JApyrue TOKCUYHbIE, KAaHIIEPOT€HHbIE U MyTareHHbIE BEIIeCTBa); 6)
YMEHBILIEHUE COJIEPKaHUs KHCIOPOAA, ITPEKIE BCETO B PE3YJIBTATE YBEINYHUBILIETOCS pacxoa BOJbI
Ha OKHUCJIUTEIbHBIE MIPOLIECCHI;
HeratuBHble U3MEHEHMsI OKPYXKAlOIIEW Cpellbl OTPULIATENIBHO CKa3bIBAKOTCS Ha 30POBBE JIIOJCH.
Tax, HapylieHre OMOXMMHMUYECKOTO COCTaBa MOYBHI MPUBOJUT K M3MEHEHHUIO COJECpP’KaHUS B BOJE,
pacTeHMsIX, OpraHu3Me KUBOTHBIX M YEJIOBEKa TAKUX BAKHBIX MUKPO3JIEMEHTOB, KaK MOJ], KOOAJIbT,
¢dTop, mapranen, 0op, CTpOHIMI, U1 MHOTHX Ipyrux. [fTomrumo 3TOro B mouyBe HakaruIMBaroTCcs 0o-
JIE3HETBOPHBIE MUKPOOPIaHU3MBI, SHIa U JIMYMHKU YepBEH, Mapa3suTUPYIOIUX B OPraHU3ME 4ello-
BEKa U KUBOTHBIX u BBI3bIBAIOIINX pa3InyuHbIe 3a0oseBaHusl.
M3MeHeHHne cocTaBa W CBOWCTB BO3JYLIHOW Cpebl TOKE HEOIAaronpHsTHO CKa3bIBaeTCs Ha
310poBbe yenoBeka. OcoOEHHO CTPaAaroT OT BPEAHBIX KOMIIOHEHTOB aTMOC(EPHOIro BO3yXa JbIXa-
TENbHAsI, CEPIAEYHO-COCYANCTAs U UMMYHHAsl CUCTEMBI OPraHU3Ma.

Oco0yr0 0omacHOCTh AJs 3J0POBbsl HACEIEHMs MPEACTABIAET 3arpsa3HeHne Bojbl. Henoo-
pOKayecTBEHHasl BOJAA SBISETCA MCTOYHUKOM PACHPOCTPAHEHUS TSHKENBIX MHPEKIIMOHHBIX 3a00Je-
BaHU# (xoisiepa, nu3eHTepus, OpromHoi Tud, 6o1e3up boTkuHa u np.). B Hell MoryT coaepkarbes
Aina " JUYUHKH TJIACTOB.

Bpennoe Ouosnornueckoe Bo3JeicTBUE Ha YeIOBEKa MPOU3BOIAT MOIIHbIE 3JIEKTPUUECKUE, DIICK-
TPOMarHUTHBIE M CBEPXBBICOKOYACTOTHBIE MOJIS, ITYMbl M HCIIOJIb3yEMbIE B MIPOU3BOJCTBE U OBITY
XUMHKATBl. DTH (aKTOPhI BHI3BIBAIOT HapyIIeHHE pabOThl CepAEYHO-COCYIUCTON U HEPBHOU cucC-
TeM, OOMEHa BEILECTB, CHIKEHHE YCIOBHO-PE(PIECKTOPHON EATEIBHOCTH U YXYALIEHUE PEnpoIyK-
TUBHOU (DYHKIIMHU, pACCTPOMCTBO CIIyXa M 3pEHHSL.

4. @axkmoput 300poeba u pakmopwl pucka.

K ¢akropam pucka aiisi 310pOBbsi OTHOCAT T€ (PAKTOPBI, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO
TakuX 3a00JI€BaHUN KaK OKUPEHUE, aTepOCKIepO3, I'MIIEPTOHMSI, CaxapHbId 1uadeT, UMMyHOJe-
IpeccHsi, OHKOJIOTMYECKHE 3a00JIeBaHUS.
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OcHOBHBIMH (paKTOpaMu pHCKa JAJIS 310POBbs YEJIOBEKA SIBIAIOTCS M30bITOUHAS Macca Tena,
TUIIOAMHAMMUS, HEPALMOHAIbHOE IUTAaHUE, ICUXUYECKOE MepEeHaIpsKEHHE, 3J10yIoTpeOIeHne allko-
rojieM, KypeHHue.

Taxkum 00pa3oM, 370pOBbE YEIOBEKA - 3TO €r0 CIOCOOHOCTh COXPAHATh COOTBETCTBYIOILME
BO3PACTY M MOJIy NMCUXUYECKYIO U (PU3HOIOTHYECKYIO0 YCTOWYMBOCTh B MMOCTOSIHHO M3MEHSIOLINXCS
YCIOBHAX OKpy»karomed cpeabl. [Ipupona cHabauIa OT poKIEHHUS OPraHU3M YelloBeKa CIIOCOOHO-
CTBIO K CAMOPETYJISILIUM U MTOAJEP/KAHUIO JKU3HU ¢ OOJIBIINM 3a11acoM IIPOYHOCTH, JaJbHENIIAs €ro
XKHU3Hb OYyZET 3aBHCETh OTTOT0, KaK OH paclopsauTCs MPUPOIHBIM J1apoM, a UMEHHO OT ero oopasa
YKU3HU.

Ecan npunsaTh yciioBHO ypoBeHb 3710poBbs 32 100%, To 20% 3aBHUCAT OT HACIIEACTBEHHBIX
daxTopos, 20% - oT ¢GakTOpOB BHELIHEW cpenbl, T.e. OT 3Kojoruu. 10% oT 3apaBOoOXpaHeHus, a
50% 310pOBBS 3aBUCST OT CAaMOI'0 Y€JIOBEKA, OT TOro o0pasa KU3HU, KOTOPBIN OH BEJIET.

OO0pa3 XKU3HU - TO CHCTEMa B3aWMOOTHOIICHUH YEIIOBEKa C CaMHM COOOHW W (akTopamu
BHelHell cpeapl. [lox B3aMMOOTHOLICHUSAMHU MOAPAa3yMEBAETCs CIOXKHBIM KOMIUIEKC NEHCTBUH U
NepeKUBaHUHN, HATMYHE MTOJIE3HBIX WM BPEIHBIX MPUBBIUEK.

K ¢axrtopam BHemHel cpeabpl OTHOCATCA: (QU3MUecKue (aBieHUe, U3IydYeHue, TeMIepary-
pa), xumuueckue (TMUIIa, BOJA, sTOBUTHIE BEIIECTBA), OMOJOTHUYECKUE (pAacTeHUsl, MUKPOOPTaHU3-
MBI, JKUBOTHBIE), [ICUXOJIOTHYECKUE (BO3ACHUCTBYIOLIME HAa SMOLMOHAIBHYIO cepy uepe3 3peHwue,
CIIyX, 0OOHSTHHE, OCSA3aHUE).

OO0pa3 KU3HU YeloBeKa 3aBUCHUT OT I10J1a, BO3pPACTa, COCTOSIHUS 3/I0POBbs, YCIOBUN OOHTa-
HUA (KJIUMaT, )KHINILE), YKOJIOTHYECKUX YCIIOBUM (MUTaHHUE, OJIeXkaa, pad0Ta, OT/IbIX ), HATUYUS T10-
Je3HBIX MPUBBIYEK (COOIIOAECHNE TMIHEHBI, 3aKaJIMBaHUE), OTCYTCTBUS BPEIHBIX NMPUBBIYEK (Kype-
HUE, MbSIHCTBO TMITOANHAMUS).

1.7 Jlekuust Ne 7 (2 gaca)
Tema: «Opranusm u cpenar»

1.7.1. Bonpoc Jiekumii:

1. Beenenue B skosoruto. 3akoHsl sxosioruu b. Kommonepa.

2. buocdepa: onpenenenue, cTpykrypa, spontonus. Hoocdepa.
3. DKOCUCTEMBI: CTPYKTYpa, TMHAMHKA, TIPEIETbl YCTOMUUBOCTH.
4. KpyroBopoT BelleCTBa U PEBPAILEHNUE SJHEPTUH B IIPUPOJIE.

1.7.2. KpaTkoe coep:kaHHe BOIPOCOB

1. Beeoenue 6 skonozuto. 3akonwt Ikonozuu b. Kommonepa.

DKOJIOTMM — 3TO HayKa, 3aHMMAIOIIAsIC U3YYEHUEM KUBBIX OPTaHM3MOB, KAaK OTJEIbHBIX
oco0ei, Tak ¥ WICHOB MOMYJISAINA U COOOIIECTB B X B3aHMOOTHOIIIEHU CO CPEIO OOMTaHUS.

OObeKTaMH IKOJIOTUU SIBISIFOTCSI OPTaHU3MEHHBIN, MOMYISIIMOHHO-BUAOBOH, YKOCUCTEMHBII
1 6uochepHbIil YPOBHH OpraHU3alluH KU3HH.

B 3agaun skonorun BXOQUT:

1. u3ydyeHne B3aMMOOTHOILIECHWI OPraHU3MOB U WX MOMYJISIUNA ¢ OKpPYKAIOIIEeH Cpeou, uc-
CJIeIOBaHME JACUCTBUS CPEIbl HA CTPOCHUE, )KU3HEACATEIHHOCTh U MMOBEICHUE OPraHu3Ma, YCTaHOB-
JICHHE 3aBUCUMOCTH MEX]y CPEIOi 1 YUCIEHHOCThIO MOMYIISLIUH.

2. pa3paboTKa OCHOB JJisl PallMOHAIBLHOW AKCIUTyaTallil OMOJOTUYECKUX PECypCOB U MPO-
THO3MPOBAaHUE JMHAMUKH M3MEHEHHsI OKpY’Kalolllel Cpelbl B CBSI3U C ACSITEIBbHOCTBIO YEJIOBEKa.
DKOJOTHUSl UCCIIEyeT OTHOIICHHUS MEXIY TOMYJISIHUSIMHA Pa3HbIX BUIOB B COOOIIECTBE, MEXIY TO-
nyJassuusMy U pakTOpaMu BHEIIHEH cpelibl, X BIUSHUE HA pacceleHHue BUIOB, Ha pa3BUTHE U CMe-
HY COOOIIECTB.

3. pa3paboTka OMOJOTUYECKHX Mep OOPHOBI C COPHIIKAMU U BPEIUTEIISIMHU.
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4. pa3paboTKa METOI0B 0€30TXOJHON TEXHOJIOTUU HA MIPOMBIIIICHHBIX TPEANPUATHSIX.

Jlyis wiccneoBaHus B3aUMOOTHOIIEHUH B 9KOCHUCTEMAaX HCIIOJB3YIOT Pa3HOOOpa3HbIE METO-
Jbl:  DKCIEPUMEHTANbHBIN; HAO0I0/IEHUE B UCKYCCTBEHHBIX YCIOBHSX; MOJEIHPOBaHUE (CO3JaHUE
MCKYCCTBEHHBIX PKOJIOTHYECKUX CUCTEM).

3axonwst Ixonocuu b. Kommonepa

b. Kommonep (1974) BBIABUHYN psil MOJIOKEHUH, KOTOPBIE CETOAHS HA3bIBAIOT 3aKOHAMHU
9KOJIOTHHU:

1. Bce CBsI3aHO BO BCEM

2. Bce nomKHO Kya-To 1€BaThCs

3. mpupoIa «3HAET JIydlle

4. HAYTO HE J1aeTCs JAPOM.

CTpyKTypa 3KOJIOTUHU:

- AyTaKonorus (B3auMOOTHOIIIEHHUS 0CO0ei)

- IEMIKOJIOTHSI (B3aUMOOTHOIIEHHUS OIS )

- CundKoj0rus (B3aUMOOTHOIIECHUST COOOIIECTB)

DKosorus ocodeil (ayTIKOJIOTHs) U3y4aeT MEXaHU3MbI IPUCTIOCOOICHUST OpraHnu3Ma K yCIIo-
BUsAM cpenbl. [Ipyu 3TOM yCTaHAaBIMBAIOT MpeAesibl peaklyd BHJIA HA PA3JIMYHBIE SKOJOTHYECKHE
(bakTophl, T.€. ONMpeNesieT UX MHHUMYM, ONTHMYM M MakCUMyM. BBIICISIOT MOP(OIOTrHIECKHE,
dbuznonornueckue OcoOEHHOCTH, OICHHBAIOT BIUSHUE TAaHHOTO BHAAa HAa OKPYKAIOIIYIO Cpeny
(abuoTHyecKkylo U OMOTHYECKYI0). Pe3ynpTaThl ayTIKOJIOTHYECKUN HCCIIEIOBAHUN TPEICTABIISIOT
MHTEpPEC HE TOJBKO ISl 9KOJOTOB M OOTaHWKOB-OMOJIOTOB, HO M JIJISl MPAKTUYECKUX PAOOTHUKOB —
arpOHOMOB, MH)KEHEPOB, JIECOBOJIOB, UXTHOJIOTOB, SHTOMOJIOTOB JIp.

Hemoronozus

DKOJIOTHS MOMYJISAIUA U3y4aeT B3aUMOCBS3b MOIYJISIIIUU ¢ OKPYXKaIoIIel cpesioi, 0COOCHHO
UX TPUCIIOCOOUTENbHBIE peakiuu. [lon momymsiueil MOHUMAIOT TPYMIy 0cO0ei OJHOro BUAA, 3a-
HUMAIOUIUX OMNPEIEIIEHHYI0O TEPPUTOPHIO, CBOOOIHO CKPELIMBAIOLIUXCS MEXAY co00il 1 B 3Ha4u-
TETbHOW Mepe U30JHMPOBAHHBIX OT IPYTMX COBOKYIMHOCTEH ocoOel (MOMYJNSINK) JaHHOTO BHUIA.
[Tonynanuo MOKHO CUMTAaTh OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM BHJIa — KBaHTOM (hOpMOOOpa3o-
BaTeNbHOTO Mpoliecca. IMeHHO momynsanus, a He 0co0b SBISETCS €IUHUIEH SBOIIOIMOHHOTO MPO-
necca.

2. buocdepa: onpenesnenue, CTpyKTypa, s3soawouus. Hoocdepa.

Bbuocdepa xak riodanbpHas sKocrcTeMa IMpeACTaBisieT co0oil ennHoe 1enoe, B paMKax KOTo-
POl HUYEro He MOXKET ObITh BBIUTPAHO WJIM MOTEPSHO U KOTOpask HE MOXET SABIATHCA OOBEKTOM
BCEOOILEro yJIyUIIeHUs; BCe, YTO OBbLJIO M3BJIEUCHO M3 HEE YEIOBEUECKHUM TPYAOM, JOJDKHO OBITh
BO3MEILIEHO.

Bbuocdepa sBrisieTcst camoil KpynHoii, rinodanabHOI skocucteMoit manet. [Tonstie 6uocdepa
onu10 BBeneHO B 1875 roay 9. 3toccom. Ho HambombIiee pa3BUTHE 3TO TOHATHE TTOIYYHIIO B TPYIax
B.U.Bepnaackoro. [lox 6uocdepoit oH moHMMaI BCe MPOCTPAHCTBO JIUTOCHEPDI, aTMOC(EpHI, THI-
pocdepsl, I1e CyIEeCTBYeT HIM KOTrJa-HUOYAb CyILeCTBOBaJA KU3Hb, TO €CTh IJi€ BCTPEYarTCsl Op-
TaHU3MBbl UM MIPOAYKTHI UX JKU3HENEATEIbHOCTH.

B o0menpuHATOM NOHUMAaHUU MOJ HOOC(EpOoH MOApa3yMeBalOT TAKOE COCTOSHUE B3aUMO-
OTHOILICHHI YEeJIOBEKa U MPHUPO/IbI, B KOTOPOM PA3BUTHE IUIAHETHI OY/AET MOAUYMHEHO YIPaBIISIONICH
cuie Pazyma Yenoseka B nuHTepecax Yenmoreka. C Takoit GopMyITMPOBKOI HE BCE COTJIACHBI.

OcHoBHBIE CBOCTBa OHOC(hephI:
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Bbuocdepa — 310 neHTpanmzoBaHHas cucteMa. LIeHTpaabHBIM €€ 3BeHOM BBICTYMAIOT BCE KU-
Bbl€ OPraHU3Mbl ()KMBOE BEILIECTBO), B TOM UHUCJIE U YEIIOBEK.

buocdepa — 310 oTKpbITast cucrema. Ee cymecTBoBaHME HEMBICIMMO 0O€3 MOCTYIUICHUS
SHEpPIruM U3BHE, Npexe Bcero o CoHua.

Bbuocdepa — 310 camoperynupyromnascs cucremMa. ITo CBOMCTBO HA3bIBAETCS. TOMEOCTA30M,
HOHUMas 0]l HUM CIIOCOOHOCTb I'aCUTh BO3HUKAIOLIME BO3MYIIEHUS U NPUXOAUTh B UCXOJIHOE CO-
CTOSIHUE BKJIFOUCHHEM psAJla MEXaHU3MOB.

buocdepa — 310 cucrema, xapakrepusyrouascs 0OJbIIUM pa3HOOOpa3HeM. JTO MOBBIIIAET
€e YCTOMUMBOCTD 3a CUeT TyOnrupoBaHUs (PYHKIUI.

CrpykTypa 6uocheps! mo BepHaackomy:

1.poTtobuocdepa — Bepxusis 30Ha 6uochepsl. Mcxonuslit sHepreTHuecKkuil Gpaxkrop cymect-
BOBaHMA — cojHeuHas oHHeprua. [l Qorobuocdepbl XxapakTepHO: «(POTOTPOJHBIE» H
reTepoTpoHBIC OPraHU3MBI.

2.MenaHobuocdepa — HUKHAA 30HA. VICXOAHBIN 3HepreTuueckuil (hakTop CyleCTBOBAHUS:
BellecTBa Heap 3emuid, obOecrieuuBarouie xemocuHTe3. /[[ns memanoOuocgepsl XapaKTepHBI
«XeMOTPO(HBIEY» U TETEPOTPOPHBIE OPraHU3MBI.

XKuznp Ha 3emiie KOHIEHTPHUpYETCs B 2-X (hopMax: KU3HEHHBIE TUICHKH, UMEIOIUE TTOYTH
HEMpepbIBHOE pacnpesiesieHre (BEpXHUE CIOU BObI, HACEIECHHBIH MJIAHKTOHOM M HEKTOHOM, 30Ha
JTHA, PACTUTENBHBIA M )KUBOTHBIN MOKPOB CYIIHN) M CTYIICHHS KU3HUA (MOPCKUE MOOEPEKbsl, KOHTH-
HEHTaJbHbIE BOJOEMBI, TIOMMBI PEK, TyCTHIHHBIE 0a3HChI)

Bbuocdepa mo BepHanckomy BKIIIOYAET CIEIYIOIINE OCHOBHBIE DJIEMEHTHI: )KHBOE BEIIECTBO,
OMOreHHOe BEIIeCTBO, KOCHOE BEIECTBO, OMOKOCHOE BeliecTBO. [10/1 )KUBBIM YUEHBII OHUMA CO-
BOKYITHOCTB JKUBBIX OPTaHU3MOB, MOJT OMOTCHHBIM — TPaHC(POPMHPYEMbIE OpraHU3MaMHU BEIECTBA,
TaKue Kak ra3bl aTMoc(hepbl, U3BECTh U Jp., KOCHOE BELIECTBO - MUHEpaJIbHbIE BEIlleCTBa, a OMOKOC-
HOE — 3TO TOYBA, BO/Ia, KOPa BBIBETPHUBAHMS, KOTOPOE 00pa3yeTcs B pe3ysbTaTe JAesITeIbHOCTH Op-
TaHW3MOB M CHJI HE)KUBOI MPUPOIBI.

Opoonust 6rocdepbl 00yCIIOBIIEHA TECHO B3aMMOCBSI3aHHBIMU MEXKIY COOOM Tpems
rpynnam (pakTopoB: pa3BUTHEM Hallel IIaHEeThl KaK KOCMUYECKOI0 Tejla M MPOTEKAIONUX B €
Hepax XUMUYECKHUX TPeo0pa3oBaHmid, OMOIOTHYECKOH IBOIOIMEH KUBBIX OPTaHU3MOB U Pa3BH-
THEM YeJIOBEYECKOro 00IIeCTBa.

3. JKkocuCTeMBbI: CTPYKTYPA, AMHAMHMKA, IIPe/ieJbl YCTONYMBOCTH.

JKuBble opranu3Mbl U UX HEXHUBOE (AOMOTHYECKOE) OKPYKEHUE HEepa3AeTuMO CBA3aHbI IPYT
C JIPyIrOM M HaxXoJATCS B MOCTOSHHOM B3auMojeicTBuM. JlroOas eamHuua (Omocuctema), BKIIO-
Yaromas BCE COBMECTHO ()YHKIIMOHUPYIOIINE OpTraHu3Mbl (OMOTHYECKOe COOOINEeCTBO) Ha JaHHOM
y4acTKe M B3auMOJIeHCTBYIOIIas ¢ PU3NUECKON Cpesioil TakuM 00pa3oM, YTO MOTOK SHEPTHU CO37a-
€T 4€TKO omnpeaenéHHble OMOTUYECKHE CTPYKTYPhl U KPYTOBOPOT BEIIECTB MEXKIY KUBOU M HEXU-
BOM 4acTsAMH, NMPEJCTABISAIOT COOON HKOJOTHUECKYI0 CUCTEMY MIIM 3KOCHCTEMY. JKOCHCTEMa - OC-
HOBHas (YHKIIMOHUPYIOIIAs €IMHULIA B KOJIOTHH, TOCKOJIBKY B HEE BXOJST U KUBbIE OPraHU3MBI, U
HE)KMBas cpelia - KOMIIOHEHTHI, B3aMHO BIIMSIOIIME HA CBOMCTBA APYT Apyra U HEOOXOAUMBIE JUIs
noJJep>KaHus )KU3HU B TOM €€ hopme, KOTopasi CyIIecTBYeT Ha 3eMiie.

Cmpykmypa rkocucmemst. CooOIIECTBA OPraHU3MOB CBSI3aHBI C HEOPraHMYECKOU Cpeoif
TECHEHIIMMH MaTepHaIbHO-?HEPreTUUECKUM CBA3SIMHU. PacTeHus MOryT CylIecTBOBaTh TOJBKO 32
CYET MOCTOSIHHOIO MOCTYIIJIEHUS B HUX YIJIEKHCIIOTO Ia3a, BOJAbI, KUCIOPOa, MUHEPAIBHBIX COJEH,
['etepoTpodbl *KUBYT 3a CYET aBTOTPO(OB, HO HYKIAIOTCA B MOCTYIUICHUH TaKUX HEOPraHUYECKHX
COCMHEHUH, KaK KHCIOPOJ U Bojaa. B 1000M KOHKPETHOM MECTOOOMTAaHUH 3alacoB HEOpraHuve-
CKUX COEIMHEHWH, HEOOXOAMMBIX IS MOAJEPKaHUs KU3HEAEATEIbHOCTH HACEISIOIIUX ero opra-
HU3MOB, XBaTHJIO Obl HEHAJOJT0, €ciIi OBl 3TH 3amachl HE BO30OHOBISUINMCH. Bo3Bpar OMOreHHBIX
3JIEMEHTOB B CPEy MPOUCXOAUT KaK B TEUCHHE KU3HU OPraHU3MOB, TaK U MOCIE UX CMEPTH, B pe-
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3y/ibTaTe paznoKeHus TPYIOB u pPaCTHTETBHBIX OCTaTKOB.
Jns noaniep:kaHus KpyroBopoTa BEUIECTB B CCTeMe He00X0JMMO HaJMure 3araca HeOpraHu4ecKux
MOJIEKYJI B YCBOSEMOM (GopMe U TpeX PYHKIMOHAIBHO PA3IUYHBIX IKOJIOTHUYECKUX TPYI OPraHu3-
MOB: MIPOJIYLIEHTOB, KOHCYMEHTOB u PEAYLIEHTOB.
Duepzemuka Ikocucmem. I10TOK BelecTBa - nepeMenieHre MOCIEeIHEro B (hopMe XUMHYECKUX
9JIEMEHTOB U MX COCAMHEHUN OT MPOIYLEHTOB K peayleHTaM (depe3 KOHCYMEHThI WM 0e3 HHX).
[ToTox 3HEPruM - MEPexo]] FHEPTUHU B BUIC XMMUYECKHUX CBSI3€H OPraHUYECKUX COCTUHEHUH (ITHILN)
MO0 LEeNsAM IMUTaHUS OT OJHOTO TpPOo(pUYECKOro YpoBHA K Jpyromy (Oosiee BBICOKOMY).
DHeprus MOXKET MEePEeXOUTh U3 OAHON (OpPMBI (FHEPTHS CBETa) B IPYryr0 (MMOTCHIUATIBHYIO YHEP-
TUIO MUIIHM), HO OHA HUKOI'JIa He COo3/J]aeTcs BHOBb M HE ucue3aeT OecciieqHo. BTopoii e 3akoH Tep-
MOJMHAMUKH YTBEPIKJIACT, YTO HE MOKET ObITh HA OJHOTO MPOLIECCa, CBA3aHHOTO C MPEBPALICHUEM
SHepruu, 6e3 morepu HeKOTOpoil ee yacTtu, [lo 3Toi mpuyrHEe HE MOXKET OBITH MpEBpallleHUH, Ha-
npuMep, MUIIHA B BELIECTBO, U3 KOTOPOTO COCTOUT TEJO opranusma, uaymmx co 100% sddextusHo-
cThio. Takum oOpazom, QYHKIIMOHHUPOBAHUE BCEX IKOCUCTEM ONPEIENSIETCS MOCTOSHHBIM MPUTOKOM
DHEPTUH, KOTOpasi HeoOX0AUMa BCEM OpraHU3MaM sl TOJICPKaHUs MX CYIIECTBOBAaHHS M CaMoO-
BOCTIPOM3BEICHUSI.
Hannyumnmu mancamu Ha caMocoxpaHeHue o0jasaeT CUCTeMa, B HauOoJIbLIeH CTENneHu croco0-
CTBYIOIIAs MOCTYIUICHUIO, BEIPA0OTKE U () (PEKTUBHOMY HCIIOIB30BAHUIO SHEPTUU U UHPOPMAIUH.
Jlunamuxa 3kocucmem. Bce OHOIICHO3bI, HE3aBUCHMO OT UX CIIOXHOCTH, JTUHAMUYHEI, B
HUX TOCTOSIHHO MPOUCXOJSAT M3MEHEHHUSI B COCTOSIHHM M KM3HENEATEIbHOCTH €ro YICHOB U COOT-
HOIIICHUY TIOMYJISAIUNA. DTH U3MEHEHHUS MOXKHO CBECTH K JABYM OCHOBHBIM THIIAM: IHUKJIHYECKUM U
MOCTYMAaTEeNbHBIM.
LuKIMYecKuii THIT H3MEHEHUSI COOOIIECTB OTpaXkaeT CyTouHyr. Ce30HHYI0 M MHOTOJIETHIOIO TIe-
PUOJUYHOCTh BHEIIHUX YCIOBUN U MPOSBICHHS SHIOTEHHBIX (BHYTPEHHUX) PUTMOB OpPraHu3MoB. B
JTF000M E€CTECTBEHHOM OMOIICHO3€ MMEIOTCS TPYIIBI OPTaHMU3MOB. AKTHBHOCTBH KH3HH, KOTOPBIX
MPUXOJIUTCS Ha pa3Hoe BpeMs cyTok. CyTouHas TuHAMUKa OMOIIEHO30B IIPEUMYIIECTBEHHO CBSI3aHa
C pUTMaMH TIPUPOJIHBIX  SBICHWH W XapaKTePU3yeTcsl  CTPOrOd  MEPUOIUYHOCTEHIO.
[Tpu ce3oHHON AuHaMuKe HaOMIONAIOTCS OoJiee CYLIECTBEHHBIE OTKJIOHEHUS B OmolneHo3ax. OHu
OTIPENIENAIOTCS OMOIOTHUECKUMH ITUKIIAMH OPTaHU3MOB, KOTOPBIE 3aBHCAT OT CE30HHOW IMKINYHO-
CTH TIPUPOJHBIX sBieHU. CMeHa BpeMeH rojia B 3HAUUTENbHON CTENICHH BIUSET HA KU3HEIEATENb-
HOCTh PACT€HWH M JKUBOTHBIX (TIEPHOABI IIBETEHHS, TUIOJOHOIIECHUS, aKTUBHOTO POCTa, OCEHHETO
JUCTOMaZa ¥ 3UMHETO MOKOSl Y pacTeHUH; CIAYKa, 3MMHHUIA COH, AHManay3a U MUTPALUU Y KUBOT-
HBIX).

4. Kpyzoeopom sewjecmea u npegpauienue IHepeun ¢ npupooe.

XUMHUECKUE MEXaHU3MBI, JIC)KAIFEe B OCHOBE IMUIIEBHIX IIETIEH, MPEICTABISIOT cO00H Kpy-
rOBOPOTHI (IMKIIbI) BemecTB. C Apyroil CTOPOHBI, KPYTOBOPOTHI BEIIECTB 00ECIIEUUBAIOT CAMOIIO/I-
JIep>KaHUE MOITYIISIIUH.

KpyroBopoThI BeliecTB He SIBISIOTCS 3aMKHYTBIMU. YacTh OPraHMYECKUX U HEOPTAaHUYECKUX
BEIIECTB BBITECHSETCS 3a MPENENbl COOOIIECTB, HO MPH ATOM MPOUCXOANUT MX TOMOJHEHUE 3a CUET
BHEITHUX UCTOYHUKOB (0caaku, (pukcamms a3oTa atMocQepsl U T. 11.). PaccMoTpuM B KauecTBe Npu-
MEpPOB KPYTOBOPOTHI yIIIepOa, KHCIOPOaa U a30Ta.

Kpyzoeopom yenepooa, BXOASAIIETO B COCTAB BCEX OPraHUYECKUX COCIMHEHHH, HAUMHAETCS C
KOHBEPCUH JIBYOKHCH yriieposa (hopmsl yriieposia B atMocdepe) U BoAbl B OPraHMIECKOE BEIIECTBO
(muiry). YacTh 3TOTO BEIIECTBA MCIONIB3YETCS )KUBBIMH OPTaHU3MaMU MPH JbIXaHUH, B PE3yJbTare
Yero 4acTh JIBYOKHCH YIJIEpOJia CHOBA BO3BpaIlaeTcs B aTMocdepy.

[ToncunTano, 4yTo BECh yriaepoa arMochepsl MPOXOIUT Yepe3 KUBbIE OPraHU3MBbI 32 BpeMs,
paBHOe /-8 romam. [[pyras yacTb IBYOKHCH yTriepoja 3amacaercs B MpoToIuia3me kieTok. [locie
CMEpPTU OPTaHW3MOB MPOTOIUIA3Ma UX KJIETOK Pa3jiaraeTcs, B pe3ysbTaTe 4ero ABYOKHCH yriepoaa
TaK)Xe OCBOOOXTAeTCs U yXoAuT B aTMocdepy. OCHOBHAs 4acTh yrjiepojia CoIepkuTcs B (Gopme

34



COg B Mopsix 1 okeaHaX. Ero kpyroBoport sIBIsSI€TCSI TAKUM ke, KaK M B cllydyae aTMOC(HEPHOTro yT-
aepoja.

B skonormueckux cucremax, rJe MPUHUMAET y4acTHE YEJIOBEK, IBYOKHUCH YIiepoja MoCTy-
MaeT B aTMOcQepy TaKkKe U B pe3ybTaTe CKUTAHUS PACTEHUN B Ka4yeCTBE TOILIMBA.

Kpyezoeopom kuciopoda 3akirodaeTcst B TOM, YTO aTMOC(EPHBINA KHCIOPO] UCIONb3YyeTCs
pPacTeHUSMU U KMBOTHBIMU IIPH JIbIXaHUU (CKUTAHUU MHILIK), B PE3yJbTaTe KOTOPOrOo OCBOOOKIa-
eTcs PHEprus, BOJa M JBYOKUCH yIieposa B (POTOCHHTE3€, P KOTOPOM OCBOOOKIAETCS KUCIOPOI,
MOCJIe Yero MUKJ HAUMHAETCSI CHOBA.

Bosiee cnoXHBIM SBIISICTCSI KPYrOBOPOT a30Ta, CaMbIM OOJBIIMM pPe3epByapoM KOTOPOTO
ciryskut atmocgepa (oxoso 80%). ITockobKy OOBIIMHCTBO PACTCHHUI M KMBOTHBIX HE MOYKET HC-
noJb30BaTh aTMocdepHslii a30T (N2), To OH KOHBEPTUPYETCS MOYBEHHBIMHU a30T(HUKCUPYIIUMH OaK-
TEePUSMHU, KOPHEBOM CUCTEMOM O00OBBIX pacTeHHI U nanoOakTepusimMu B HUTpUTHI (NO7,), a 3aTem
B HUTpaThl (NO'3). DTOT mporece momydnn Ha3BaHUEe HUTPUPUKAIMHA. PacTeHus: BOCCTaHABIMBAIOT
HUTPATHI, T. €. YCBAMBAIOT a30T M CUHTE3UPYIOT Oenku. KpyroBopot azoTa manee 3akirovaercs B
TOM, YTO MOYBEHHBIE MUKPOOPTAaHU3MBI Pa3pyIlalOT KUBOTHBIE OTXOJbl M OCTaTKH MEPTBBIX Opra-
HU3MOB, B PE3yJbTaTEe YEro OCBOOOXKIAETCS aMMOHUM, KOTOPBI KOHBEPTUPYETCS HUTPUPUIIUPYIO-
MIMUMHU OaKTEpUSMH B pAaCTBOPUMBIEC COJIM HUTPATOB, MCIIOJIb3YEMbIE B IIPOU3BOJICTBE OEIKOB B pac-
TeHusix. B pe3ynbrare moenaHvs pacTeHH TPaBOSIAHBIMHU >KMBOTHBIMH PACTHTEIbHBIE OCJIKH B UX
OpraHu3Me MPEBPAIIAIOTCS B )KUBOTHEIE.

B npouiecce rHueHMs TPYTIOB PACTEHUM M KUBOTHBIX ACHUTPUPU-IIUPYIOIINE OaKTEPHH Mpe-
BpamaroT HUTpaThl B cBOOOHBIH a30T (NO2 — NO 2 — N2O — Ny), KoTopsIid yXOauT B aTMOCchepy,
HO a30T(UKCHUpYIOLIHEe OaKTepUH CHOBA KOHBEPTUPYIOT aTMOC(EpPHBIH a30T B OpraHUYecKHe Co-
€IMHEHUS, TOCTYITHBIE JIJIsl YCBOCHUS PACTCHUSIMHU.

CB0OOIHBINM a30T KOHBEPTUPYETCS B HUTPATHI TAKXKE HIEKTPUUECKUMHU 3apsaaMy (MOTHUEH).
HckyccTBeHHOE H00aBlIEHHE a30THBIX COEAMHEHHWH B MOYBY CBSI3aHO C HCIOJB30BAHHEM XHMHUYeE-
CKUX yJ100peHui.

Bosnbiioe 3HaueHwne B MpUpoe UMEET KPyroBOpOT BoAbl. OH OCYIIECTBISIETCS 33 CUET COJ-
HEYHOW SHEPrHH, HO PETryIUpyeTcs co CTOpOHbI opraHu3MoB. [lox BnusHreM CosHIa MOps M OKea-
HBI TIOJIBEPTalOTCS UCMIApeHHUI0. JTa Bojia B (hopMme «ucmapeHuin» (mapa) nocrymnaer B atmocdepy, a
3aTeM BBINAJaeT B BUJAE J0KICH Ha CyIlly, MIOCJIE Yero 4epe3 peku U IpyHTOBBIE BOJBI CHOBA IOIa-
JTaeT B MOPSI M OKEaHbl. 3HAYUTEIbHAS YaCTh BOJIBI, UIMEIOMICHCS Ha CYIle, TIOTJIOMASTCS W UCTIapsi-
ercs pacteHussMU. Ho HekoTopast yacTh BOJBI B KJIETKaX pacTeHHUi mojasepraercs (oTosusy, B pe-
3yJIbTaTe Yero OHa pasjiaraeTcsi Ha KHCIOpoA U Bogopoa. Kucmopon yxomut B atMocdepy, a BOJIo-
POl BKJIIOUAETCS B COCTaB OPraHMYECKUX COECIMHEHUH KIIETOK.

1.8.JIexuus Ne 8 (2 yaca)
Tewma: «DakTopbl cpenbl U 00ITHE 3aKOHOMEPHOCTH MX JEHCTBUS HA KUBBIE OPTaHU3MbBI»

1.8.1. Bonipocskl Jexkuuu:

1. Baxueiimue abnornyeckue GakTopbl U aJanTaldi K HUIM OPraHU3MOB.
2. buotudeckue GpakTopsl CpeIbI.

3. AHTpOIIOreHHbIE BO3ICHCTBUS Ha IPUPOTY, UX KITACCUPHUKALIHSL.

1.8.2. KpaTkoe coaep:kaHue BOINPOCOB

1. Basicneiimue abuomuueckue pakmopuvl u adanmayuu K HUM Op2aHu3IMo8.

AOuoTHYECKOE COAEPIKAHHUE CPEIbI OMPECNAeTCS KIMMATHUYECKUMU, TIOYBEHHBIMH U BOJI-
HBIMU YCJIOBUSIMH. 3HAYEHHE 3TUX (PAKTOPOB COCTOUT B TOM, YTO OHH CYLIECTBEHHEHIIUM 00pazomM
ONPENENAI0T PacHpOCTPaHEHUE BUIOB, T. €. OHU ONPEIEISAIOT apeasl BUJO0B, MO KOTOPhIM MTOHUMa-
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I0T TeorpauIecKyro 30HY, SBISIOIIYIOCS MECTOM OOUTaHUS (pacmpOCTpaHEHUS) OPTaHU3MOB TOTO
WJIM UHOTO BUJA.

JIJis KUBBIX OPraHU3MOB XapaKTEePeH AUAIa3oH MEPEHOCHMOCTH JCUCTBHUS a0MOTHUYECKUX
bakToOpoB, IpUUYEM ITO OMpeeseTcs ux HopMol peakiuu. OJIHU OpraHU3MBbI CIIOCOOHBI MEPEHO-
CUTh KoJieOanusi (PaKTOPOB Cpelbl B OUYCHb MIHMPOKUX Mpenenax. OHM MONydrsid Ha3BaHUE IBPUOH-
OTHBIX OPraHU3MOB (OT Trped. eurys — mupokuii). Jlpyrue BblIepKUBAIOT BIUSHUE a0MOTUYECKUX
(bakTOpoOB B 0YEHB y3KHX Tpe/enax. MX Ha3pIBalOT CTCHOOMOHTHBIMY OpraHu3MamMu (OT rped. Stenos
_ Y3KHii). DBpHOUOHTHBIE U CTEHOOMOHTHBIE OPraHU3Mbl BCTPEUAIOTCS KaK CPelu pacTeHUil, Tak, U
CpeH KUBOTHBIX.

Qu3zuyeckue ¢paxkmopwvl COCTABIAIOT 3HAUUTEIBHYIO YacTh abuoTuueckux axkropos. Ocoboe
3HAUCHUE MPHHAJICKUT TEMIIEpaType, MOCKOIbKY OHA SBJISCTCS BAXKHEUIIUM (DaKTOpOM, OrpaHu-
YUBAIOMIMM KHU3Hb. Pa3znuuaiorT TepMudeckue mosica — TPONUYECKHH, CyOTpONUYECKHi, yMepeH-
HBII U XOJIOJHBIM, K KOTOPBIM MPUYpPOUYCHA KU3Hb OPraHU3MOB B TE€X HJIM MHBIX TEMIIEPATYPHBIX
ycnoBusiX. BOJIbIIMHCTBO OPraHU3MOB CIIOCOOHO K *HU3HU B Ananazone ot 0° go 50°C.

Ha ocHoBe cnocoOHOCTH OpPraHM3MOB CYIIECTBOBATh B YCIIOBUSIX Pa3HBIX TeMIIEpaTyp UX
KJIACCU(UIUPYIOT HA SBPUTEPMHBIE OPraHU3MbI, KOTOpPbIE CIOCOOHBI CYIIIECTBOBATH B YCIOBUSX
3HAYMTENIbHBIX KOJEOAHUI TeMmIepaTyp, U CTEHOTEPMHBIE OPraHU3Mbl, KOTOPbIE MOTYT CYIIECTBO-
BaTh JIMUIb B Y3KOM JMAIIa30HE TEMIIEPaTyp.

Caer sBIIIETCS BOXKHEHIINM aOUOTHYECKHM (DaKTOpOM, 0OCOOCHHO TSt (POTOCHHTE3UPYIOLIIX
pactenuii (hotoTpodoB). PazauyaroT cBETOIOOMBBIC, TEIJIOJIOOUBBIC U TEIJIOBBIHOCIUBLIE pacTe-
HUA. [[715 MHOTHX >KMUBOTHBIX 300IJIAHKTOHA CBET SIBJISIETCS CUTHAJIOM K BEPTHKAJIbHON MUTpAIUH, B
pe3ynbTaTe 4ero JHEM OHU OCTAIOTCS Ha MTyOMHAX, TOTJa KaK HOYbIO MOJHUMAIOTCS B Terible, 060-
raTele KOPMOM BEpXHHE CJIOU BOJABI. J[JIsl )KUBOTHBIX, 00NaIar0ONIUX 3peHHUEM, Hauboee yCIeIHO
TOOBIBaHME MUIIU B CBETIIOE BPEMSI.

Bra)xHOCTh — 3TO KOMIUIEKCHBIN (DaKTOp M MPEICTaBIEH KOJIMYECTBOM BOJSHBIX IMapOB B
atMocdepe U BOABI B TOoYBe. B 3aBUCMMOCTH OT BIAKHOCTU MPOUCXOAUT pPaCIpe/ie]ieHHe BUIOB.
Hamnpumep, 3eMHOBOIHBIE, JOXKIEBbIE YEPBH U HEKOTOPHIE MOJUTFOCKH CIOCOOHBI JKUTh TOJBKO B
OYEHb BIAXKHBIX MecTax. HanmpoTus, MHOTHE KUBOTHBIE MPEANIOUNTAIOT CYXOCTb.

Bbonbiioe 3HaueHue B kauecTBe aOMOTHYECKOTO (hakTOopa MMeeT KOMOMHUPOBAHHOE BO3JIEH-
CTBHE Ha OPraHM3Mbl TEMIIEPATYPHI U BIAKHOCTH.

Xumuyeckue gpaxmopul, IO CBOEMY 3HAUEHHUIO HE ycTymnaroT ¢usmdeckuMm (axropam. Ha-
npumMep, OOJBIIYIO POJIh UTPAET Ta30BbIi cOcTaB aTMOC(EPHI U BOAHON cpebl. BoabIIMHCTBO opra-
HU3MOB HYXXJAETCS B KHCJIOPO/IE, @ HEKOTOPBhIE OPTaHU3MBI — B a30T€, METaHE UJIH CEPOBOJOPOJIC.

I"a30BBIil cOCTaB Upe3BBIYAWHO Ba)KEH JJIsi OPraHU3MOB, OOUTAIOIIMX B BOJAHOU cpeae. Uto
KacaeTcsi Ha3eMHBIX OPraHU3MOB, TO OHM MaJIOYyBCTBUTEIIBHBI K Ta30BOMY COCTaBY aTMoc(]ephl,
MOCKOJIBKY OH MOCTOSIHEH.

ConeHocTh OY€HBh BaKHA Tak)Ke B BOJHOM cpene. CrIoCOOHOCTH MOIEPKUBATH COJIEBOU CO-
CTaB BHYTPEHHEHN Cpeibl BIUSET Ha PACTIPOCTPAHEHUE BOJHBIX )KMBOTHBIX.

CyI1ecTBEHHYIO pOJTh JUISl KU3HH OPTaHW3MOB, OCOOEHHO pacTeHH#, urpaet 3HadeHue pH.
OpnHu pacTeHus: CIOCOOHBI KUTh B KUCIION cpene, Apyrue — B MICNIOYHON, TPUYEM U3MEHEHUS B
KOHIICHTpAIlMX BOJOPOIHBIX MOHOB OYE€Hb I'yOUTEIbHBI Ui HUX. B cpene, pH xotopoii coctaBmsier
0, >xu3HM moutu Het. [Ipu TakoM pH pacTyT nuis OTAENbHBIE BUIBI MUKPOCKOMUYECKIX TPHOOB U
BOJIOPOCIIEH.

Mexannueckue (pakTopbl XapaKTepU3YIOTCS TE€M, YTO UX JCHCTBHE COMPOBOXKIAETCS 0Opa-
30BaHHWEM CBOOOJHBIX OT >KM3HHM YYacTKOB, KOTOpBIE 3aT€M 3acelisiloTCs, HO COZAEpXaHHE HOBBIX
«TIOCEJICHIIEB» OyNIeT OTIMYAThCS OT MCXOJHOTO BIUIOTH 10 (DOPMHUPOBAHHSI HOBBIX COOOIIECTB JKU-
BBIX CYLIECTB.

XapakTepHass 0COOCHHOCTh BUJOB B KOHTEKCTE MX OTHOIICHUH K aOMOTHYECKUM (aKTopam
3aKJII0YAeTCsl B TOM, YTO KaXKIbI BHUJ 00Ja/laeT onpeAeNeHHbIM TUana30HOM TOJIEPAHTHOCTH (yc-
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TOWYMBOCTH) K TOMY MJIM HHOMY (paKTOpy, IPUYEM TOJIEPAHTHOCTD ONPENIENIETCs HOPMOI peakuuu,
T. €. ICTEPMUHUPYETCS TeHeTH4YecKu. B ToM ciydae, eciin neiicTBre aOMOTHYECKOTO (haKTopa Mmpo-
UCXOJIUT 3a TMpeJesiaMH Juana3oHa TOJEPAaHTHOCTH, OpraHu3M mnorudaer. ONTUMaNbHBIMU YCIIO-
BUSIMHM JIJIS )KU3HU BHJA SBJISIETCS] CPETHSS YacTh AWAIa30Ha €ro TOJIEPAaHTHOCTH K TOMY WJIH HHOMY
daxTopy. B sTOl WacTH nuamasoHa MPOMCXOAUT TAKXKe pa3MHOXKEHHUE OpraHu3MoB Buaa. Kpaitnue
T'PaHHMIIBI AMAITa30Ha TOJIEPAHTHOCTU HEOIAroNMpUATHBI JUIs )KU3HHU BUAA.

Abunornueckue (pakTopbl HAXOAATCS B TOCTOSTHHOM B3aMMOACUCTBUHM MEXAY COOOH, IpuieM
YyBCTBUTEILHOCTh OPTaHU3MOB K 3aBHCHMOCTH OJHOTO (hakTopa OT APYroro Takxke ONMpeAessieTcs
HOPMOH peakIuu, T. €. KOHTPOJIUPYETCS T€HETHUECKH.

2. Buomuueckue gpakmopul cpeovl.
buoTtuueckue GpakTopsl AenAT HA 4 TPYIIILL:
*  TONMHYECKHE — IO U3MEHEHUIO Cpebl (pa3pbIBaHNUE TIOYBHI)
=  TpouyecKre — MHIIEBbIC OTHOIICHHS (TIPOIYIICHThI, KOHCYMEHTBI, PEIYIICHTHI)
» (pabpuueckne — 1O KUIUILY (TApa3UTHYECKUE YEPBH HCIOIB3YIOT OPraHU3M Kak
cpeny oOuTaHus)
* (opHuuecKkue — Mo MepeHocy (pak OTIICIbHUK IEPEHOCUT aKTHHHIO)

JeiictBue OuoTHYecKUX (HaKTOPOB BhIpakaeTcsi B (hopMe B3aMMOBIUSHUN OJHUX OpPTaHH3-
MOB Ha >KH3HEIESITEIHHOCTh JAPYIMX OPraHU3MOB M BCEX BMECTE Ha cpeay oOutanus. Pasmmgaror
IpsIMbIEe M KOCBEHHBIE B3aUMOOTHOILICHUS MEX]Ty OPraHU3MaMHU.

BHyTpHBHIOBBIE B3aMMOICHCTBUS MEXIY OCOOSIMH OJTHOTO M TOTO K€ BUAA CKJIAJBIBAIOTCS
U3 TPYIIOBOTO U MaccoBOTo 3PGeKTOB UBHYTPUBUIOBON KOHKYPEHIUH.

MeXBUIOBbIE B3aWMOOTHOIICHUSI 3HAYUTEIHHO OoJiee pa3HOOOpa3HBI. BO3MOXKHBIE THIIBI
KOMOHMHAIIMY OTPAXKAIOT PA3TUYHbBIE BUIbI B3aHMOOTHOIIICHUH:

*  HEUTpPAIM3M — B3aMMOOTHOIICHHUS MEXIY OpPraHW3MaMH HE MPUHOCAT JAPYT JIPYTy
HU BpeJa, HH MOJIb3bI

* KBApTHPAHTCTBO — COXKUTEILCTBO, IPU KOTOPOM OCOOB OJHOTO BHAA HCIOJIB3YET
0Cc0o0b APYroro BUa TOJIBKO KaK KUIHUIIE, HE PUHOCS CBOEMY OKUBOMY IOMY» HH TOJb3bI, HA
Bpena.

* KOHKYPEHIUS — aHTaroHUCTHYECKHE OTHOIIEHUS MEXAy OopraHu3MaMu (BUIaMH),
CBsI3aHHbIE 00pHOOIL 3a MHUIIy, CAMKY, MECTO OOMTAHHUS U APYTUE PECYPCHI

*  MYTyajau3M (B3aUMOBBITOJHBIN CUMOHMO3) — COBMECTHOE COKUTEIHCTBO OPTaHU3MOB
pa3HBIX BUJIOB, IPUHOCSIIEE B3AUMHYIO TIOJIb3Y.

* [IpOTOKOOMepanus (Koonepamus) — 3TO IMOJIe3HbIe B3aUMOOTHOIIECHHSI OPTaHU3MOB,
KOTJ]a OHH MOTYT CYIIECTBOBATh JAPYT 0e3 Ipyra, HO BMECTE MM JIy4IIIE.

* KOMMEHCAJIN3M — COBMECTHOE COXXKHTEIhCTBO OPTaHM3MOB Pa3HBIX BHUJIOB, MPH KO-
TOPOM OJIMH OPTaHU3M HCIOJIB3YET JAPYTrou KaK JKHIIUIIEC W HCTOYHUK TUTAHUS, HO HE IPHYUH -
€T Bpe/a mapTHEPY.

*  aMEHCaJHM3M — 3TO B3aMMOOTHOIICHHS MEXIy OpraHM3MaMH, MPHU KOTOPBIX OIHMH
HEceT yuiepo, a Ipyromy oHU Oe3pa3InyHbL.

*  MapasuTU3M — 3TO (popMa aHTArOHUCTHYECKOTO COKUTEIHCTBA OPTaHU3MOB, OTHO-
CSAIIMXCS K Pa3HBIM BUAAM, TIPU KOTOPOM OJIMH OpraHu3M (TIapasuT), MOCENssIch Ha TeJie WU B
TeJe JpYroro opranu3ma (Xo3siuHa), MUTaeTcs 3a €ro CYeT U IPUUUHSET Bpel

*  XUIIHAUYECTBO.

AHTaroHUCTHUYECKHE B3aMMOOTHOIIECHHUS Iapa3uTOB W XUIIHUKOB CO CBOMMH >KEPTBAMHU
MOJIEPKUBAIOT YUCIEHHOCTD MOMYJISIIINKI OJHUX U APYTUX Ha OMPEIeICHHOM OTHOCUTEIHLHO MOCTO-
SIHHOM YPOBHE, UTO UMEET OOJIbIIOe 3HaYeHHE B BEDKMBAHUH BHJIOB.

3. Aumponozennvle 6030eiicmeus Ha RPUPoOy, UX Kiaccupuxkayus.
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C mnosiBIEHHEM M PA3BUTUEM YEJIOBEYECTBA MPOLIECC SBOJIOIUHN 3aMETHO BUJAOM3MEHMUIICS.
Poct HaceneHus u pacimupsitolieecs pa3BUTHE CEIbCKOTO XO3SHCTBA, MPOMBIIIJICHHOCTH, CTPOU-
TENbCTBA, TPAHCIIOPTA BBI3BAJIM MAacCOBOE YHUUTOXKEHHUE JecoB B EBpone, CeBepHoli AMepuke, Bbl-
rac CKoTa B OOJbIIMX MacuITabax MPUBOIUI K THOETH JIECOB U TPaBSIHOTO MOKPOBA, K 3po3uu (pas-
pymienuto) nouseHHoro cios (Cpenusisi Azust, CeBepnast Adpuxka, ror EBponsr u CIHIA). Uctpebne-
HBI IECSATKU BUJOB )KUBOTHBIX B EBponie, Amepuke, Adpuke.

CTpouTenbCTBO M IKCIUIyaTallds HMPOMBILUIEHHBIX NPEANpUATUH, J0ObIYaA MOJIE3HBIX HCKO-
MaeMbIX MPUBEIN K CEPhE3HBIM HApPYIICHUSM MPUPOIHBIX JIAHIIIA(TOB, 3arpsi3HEHUIO MTOYBHI, BO-
JIbl, BO3/IyXa pa3JIU4YHbIMU OTXOJaMHU.

[Ipenynpexnas 0 BO3MOXKHBIX IMOCIEJACTBUSAX PACIIUPSIOUIETOCS BTOPIKEHHSI YEIOBEKA B
NpUpPOy, ellle MmojBeka Hazaa akageMuk B. M. Bepuanckuil nmucan: “YenoBek cTaHOBUTCS T€0JI0TH-
YCCKOM CHIIOM, CIIOCOOHOM M3MEHHTh JIMK 3eMIIn”.

Bri6poc B atMocdepy MpOMBIIIICHHBIX Ta30B, BKIIOYAIOMINX TAKUE COSAMHEHUS, KaK OKHCh
yraepoaa CO (yrapHslii ra3), OKHCIbI a30Ta, CEPbl, aMMHaKa U JIPYTUX 3arps3HUTENICH, MPUBOAUT
K YTHETEHUIO JKU3HEJEATEIbHOCTH PACTEHUHN U KUBOTHBIX, HapYyLIEHUSIM OOMEHHBIX IPOLIECCOB, K
OTPaBJICHUIO M TUOEIH JKUBBIX OPraHU3MOB.

Heynpansemoe BausiHuE HAa KJIMMaT B COBOKYIIHOCTU C HEPALlMOHAJIbHBIM BEJICHUEM CEJIb-
CKOT'O XO3sIiiCTBa CIIOCOOHBI MPUBECTH K 3HAYUTENLHOMY CHUKCHHIO TUIOJAOPOAMS MOYB, OOJBIINM
KOJICOaHUSAM YPOIKAHHOCTH KYJIBTYD.

[TosiBneHue B MpUPOTHOI Cpe/ie HOBBIX KOMIIOHEHTOB, BEI3BAHHOE JIEATEILHOCTHIO UeIOBEKa
WIA KaKUMU-TMO0 TPaHIMO3HBIMHA IPUPOIHBIMH SIBICHUAMHU (HAIIpUMEp, BYJIKAHUYECKOU JesTeIb-
HOCTBI0), XapaKTepU3yIOT TEPMHUHOM 3arpsi3HEHHOCTb. B 0011emM BHJie 3arpsi3HEHHOCTD - 3TO HaJlu-
yne B OKpY>KaroIen cpelie BpeIHbIX BELIECTB, HapyLIAOIINX (yHKIIMOHUpOBA-
HUE DKOJIOTUYECKUX CUCTEM WJIM UX OTHEJIBHBIX JIEMEHTOB M CHIKAIOIIUX KA4ECTBO CPEbl C TOUKH
3peHusl MPOKUBAHUS 4YEJIOBEKAa WM BEJACHHUS MM XO3SMCTBEHHOM IESITENbHOCTH. DTUM TEpPMHU-
HOM XapaKTEpU3YIOTCS BCE TEJA, BELECTBA, SIBJICHMSI, IIPOLIECCHI, KOTOPHIE B JAHHOM MECTE, HO HE B
TO BpeMs U HE B TOM KOJIMYECTBE, KAKOE €CTECTBEHHO JJIsi MPUPOAbI, HOSBISIOTCS
B OKPYXKAIOIIIEH CPelle U MOTYT BBIBOJIUTH €€ CUCTEMBI U3 COCTOSIHUS PAaBHOBECHSI.

DKOJIOTHYECKOe JEMCTBHE 3arpsA3HSIONIMX areéHTOB MOXET MPOSIBISITHCS MO-Pa3HOMY; OHO
MOYKET 3aTparuBarh JMOO OT/AEIbHBIE OPraHU3MBbI (MIPOSBIATHCA HA OPTraHU3MEHHOM YPOBHE, MO0
MOMYJISAIUY, OMOIIEHO3BI, YKOCUCTEMBI U J1aXke OMoc(epy B 1IETIOM.

Ha oprann3meHHOM ypoBHE MOXKET IIPOUCXOANUTH HAPYIICHNE OTAEIbHBIX (PU3NOIOrHYECKHUEe
GyHKIMI OpraHu3MOB, U3MEHEHHE WX MOBEACHUS, CHIYKEHUE TEMIIOB POCTa U Pa3BUTHSI, CHHIKEHUE
YCTOMYUBOCTH K BO3/IEHCTBHUSM MHBIX HEOIArONpHUATHBIX (PaKTOPOB BHEIIHEH CpeJibl.

Ha ypoBHe momynsinuii 3arps3HeHHEe MOXKET BbI3bIBATh U3MEHEHHE UX YHUCIEHHOCTU U OHO-
MaccChl, POXKIAEMOCTH, CMEPTHOCTH, U3MEHEHUS CTPYKTYpPBI, TOJOBBIX LMKJIOB MUIpAaLUd U psja
Ipyrux (yHKIIMOHAJIBHBIX CBOMCTB.

Ha OunoneHoTHYecKOM ypOBHE 3arpsi3HEHUE CKa3bIBAaeTCs Ha CTPYKTYpe U (QYHKIHMSIX CO00-
niectB. OHU U Te K€ 3arpsi3HAIONIME BEIIECTBa MO-pPa3HOMY BIUSIOT HA pa3Hble KOMIIOHEHTHI CO-
oOmiecTB. COOTBETCTBEHHO MEHSIOTCS KOJMUYECTBEHHBIE COOTHOLIEHHS B OHMOIIEHO3€, BIUIOTH 0
MOJIHOTO MCYE3HOBEHUS OJHUX (OpPM U MOsBIEHUS Apyrux. M3MeHsercs npocTpaHCTBEHHAs CTPYK-
Typa COOOILIECTB, IIETIH Pa3IOkKEHU (IeTPUTHBIE) HAUMHAIOT MPe00IaaaTh HaJl MacTOUIIHBIMU, OT-
MUpaHHE - HaJl IpOAYyKIHEeH. B KOHEUHOM cueTe MPOMCXOAUT AETpasialius SKOCUCTEM, YXY/IIICHHE
UX KaK 3JIEMEHTOB CpeJlbl YeJIOBEKa, CHUKEHUE TI0JI0KHUTEIBHON poiiu B OPMHUPOBAHUU OHOCHEPHI,
oOecrieHeHNE B X03IHCTBEHHOM OTHOLICHHH.

Kaxnplii 3arpsi3HUTENb OKa3bIBAET ONPEAEIEHHOE OTPULIATEIBLHOE BO3/IEHCTBUE HA IPUPOLY,
MO3TOMY UX IMOCTYIUIEHHE B OKPY)KAIOIIYIO Cpeay JOHKHO CTPOro KOHTPOJIMPOBATHCS. 3aKOHOMA-
TEJIbCTBO YCTAHABJIMBAET JUI Ka)KJOTO 3arps3HSIONIETO BEIIECTBAa MPEAEIbHO JOMYyCTUMBINH cOpoc
(ITIC) u mpenensHO monmyctumyro koHieHTpamuio (I1J] K) ero B mpupoaHoii cpene.
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CrennanbHble CIY>KOBI MOHUTOPHUHTA (HAOTIOACHHS) OKPY)KAIOIIEH CpPeabl OCYIIECTBISIOT
KOHTPOJIb 3a coOmoaeHreM ycranoBieHHbIX HopMmatuBoB I1JIC u ITJIK Bpennbix BemiecTB. Takue
CIIy’KOBI CO3/IaHBI BO BCEX paiioHax cTpaHbl. OCOOCHHO BayKHA MX POJIb B KPYITHBIX TOPOaX, BOIM3U
XUMHUYECKHX TMPOM3BOJACTB, ATOMHBIX OJJIEKTPOCTAHIUN M JPYTUX IMPOMBIIUICHHBIX OOBEKTOB.
Cnyx0bl MOHMTOPMHIA MMEIOT MPAaBO NMPUMEHATH MPEAYCMOTPEHHBIE 3aKOHOM MEpHI, BIUIOTH 0
MPUOCTAHOBKHU IMPOU3BOJICTBA U JIOOBIX PaldOT, €CiaM HapyIIaloTCs HOPMBI OXpaHbl OKPYXKarowIei
CpEJBl.

1.9.JIexuus Ne 9 (2 yaca)

Tema: «PanuoHnanbHOE NPUPOIONOJIB30BAHUE U OXPaHa OKPYKarOLIEH CpeabD)

1.9.1. Bonpocsl JieKunu:

1. YenoBeuecTBO B CO3AaHHOM UM Cpefie.

2. Baxneinme 3K0JI0rH4eCKue Ipo0IeMbl COBPEMEHHOCTH.

3.MeponpusaTusi 10 OXpaHe OKPYKaroUIEH Cpelibl U pallMOHAIN3ALUH IPUPOIOTI0JIb30BAHNUS.

1.9.2. KpaTkoe cojep:kaHue BOIPOCOB

1. Yenoseuecmeo 6 coz30annoil um cpeoe.

AHanu3 rpo0JieM, BOJHYIOIIUX Y€JI0BEUECTBO, MOKA3bIBAET, UTO OJHON M3 BaXKHEUIIMX CTa-
Ja mpobiieMa B3auMOIeHCTBUS MPUPObI U obmiecTBa. [IpoTuBOpeurs Mexay Mpupoaoi U odIecT-
BOM B yCIIOBUSAX OYpHO Pa3BUBAIOIIETOCS HAYYHO-TEXHUYECKOTO MPOTpecca rnepepacTaroT B aHTaro-
HU3M, YTPOXKAKOIIUI JKU3HU Ha Hauen IIJIaHETE.
[Ipu3Haku r106aJIBHOTO HPABCTBEHHO-IKOJIOTUUECKOT0 KPU3MCa YEJIIOBEUECTBA, B KOTOPOM OKa3ajcs
MHUpP U CIEICTBUEM KOTOPOTO CTAJM PE3KHE HAPYIICHUS SKOJIOTMYECKOTO PaBHOBECHS U HECOBMEC-
TUMOCTD JKU3HHU YEJIOBEUECTBA C CO3/JAaHHON UM Cpe/Ioil OOMTaHUs, CTABAT MEPEl KaXIbIM KOHKPET-
HBIM Y€JIOBEKOM 33a7a4M OBJIAJCHUS MPUHILIUIIAMU YIPABICHUS CBOEU KU3HBIO, HAXOMSAIIEHCS B MO-
CTOSTHHOM B3aUMOJICHCTBUU C OKPYXAIOIIEH Cpeoi, 3a/1auil palfiOHAIbHOTO TTPUPOIOTIOIH30BaAHUS
Y OCBOEHUS POJIM, MECTA U 3HAYEHUS YEJIOBEKA B ABOJIOLIMOHHBIX Mponeccax. JlocTuxeHus: Hayku U
TEXHUKH CO3/Iaii Y OOJIBIIMHCTBA JIIOJIEH MPEACTaBICHHEe 00 aOCOIFOTHOM MPEBOCXO/ICTBE YEIIOBE-
ka Hajg npupogoil. KocMuyeckas TeXHHMKa, Ha3€MHBIA TPAHCIIOPT, YCIIEXU HAYKH, TO3BOJIMBIINE MO-
Jy4aTh HOBBIE BEIIECTBA, HE CYIECTBOBABIIME JI0 STOTO B MPHUPOJIE, - BCE ITO YCHUIIWIO aHTPOIIO-
HEHTPU3M 0 OTHOUICHHIO K Mpupoae. Jlroau kak Obl cTanu 3a0bIBaTh, YTO OHU CAMH — YacTh MPH-
poabl, OMOJIOTMYECKUI BHI, )KU3Hb KOTOPOTO ONPEACIISIETCS] aMILTUTYI0N MPUPOIHBIX YCIOBUH, YTO
BCE MX MOTYILIECTBO OCHOBAHO HA MCIOJIb30BaHUM 3aKOHOB IMPUPOJIbI, BHE KOTOPBIX Pa3BUTHE YEIIO-
BEUECKOU ITUBWIIM3AIUHU TIPOCTO HEBO3MOKHO.

B.A. BepHaackuil BiepBbIE TOCTABUII BOIIPOC O PALMOHATIBHOM KOHTPOJIE HAJl OKPYXkKAIOILIEH
cpenoit. Hoocdepa Bepuaackoro — 3to cdhepa mMaTepralbHOTO, B KOTOPOM B KAa4eCTBE YIPABJISIO-
HIETO, PETYIUPYIOMIETo (GaKkTopa, TOCMOACTBYET UMEIOIINA MaTepHAIbHYIO IPUPOAY Pa3yM 4desioBe-
ka. [lo umee, ’To rOCIIOICTBO HE JIOJDKHO OBITH TTOKOPSFOIITNM, TIOIABIISIONTUM TTpupoxy. OHO TOJIK-
HO rapMOHHM3UPOBATh OTHOILLEHUS YyeloBeKa c MIPUPOJIOI.
VY4yeHbIMU BeOyIIMX CTpaH MUpa pa3paboTaHa Tak Ha3biBaemas «Mojenb YCTOWYMBOM MHPOBOM
cucTeMbl». B 0CHOBY Mo/ieNid yCTOMYMBON MUPOBOM CHUCTEMBI MOJIOKEHBI CIACAYIOIINE TPUHIUIIBL:
1. ITepexon OT MpUHIKUIOB OeCTPEETPHOTO MPUMHTHBHOTO HAKOIIJICHUSI MaTePHATBHBIX OOTAaTCTB K
CAEpPKAHHOMY U JIMIIIb HEOOXOAMMOMY JAOCTaTKY, T.€. OT FOCIOACTBA KamuTala — K TOCoJCTBY Pa-
3ymMa u ayxa.
2. Bo3sspamienue onochepsl B YCTOMUYMBOE COCTOSIHHE.
3. [Ipunanue Bceit ocTaBIIeHCS AEBCTBEHHOW MTPUPO/IE 3aIIOBETHOTO CTaTyca B MUPOBOM MaciiTaoe.

4. Kpaiitne 5SkoHOMHOe U  3(PPEKTUBHOE  HCIIOJIIL30BAHHE  PECYPCOB  3eMIIH.

5. [Ipumenenue JINIIb SKOJIOTUYECKU YHCTHIX, 3aMKHYTBIX TEXHOJIOTHH.
6. Crabunuzauus YHCJIEHHOCTH HaceJIEHHUA.
7. Ortkas oT MPUMEHEHUS CHJIBI B MHPOBOM Maciraoe.
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8. PaBHOMpaBue rocyapcTB U HApPOJIOB U 3aMPELIEHUE UICOJIOTMH T'OCHOICTBA OJHOM TPYMIbI T'O-
CyapcTB u HapOoJ0B HaJl MHUPOM.

2. Basicneiimue skonozuueckue npoonemvl CO6PeMeHHOCmU.

[Ton sxoornyeckuMu mpodjaeMaMu B Halle BpeMsi, Kak MpPaBWIIO, TTOHUMAIOT BCE CHUIIbHEE
HapacTarouee KpUTHYECKOE COCTOSIHUE OKPYKAIOIIEH cpeibl, KOTOPOE B NEPBYIO OYEPE/b BBI3BAHO
BCEBO3MOKHOM JEATENBHOCTBIO BCErO yenoBeuecTBa. HauaBmmecs B MpOIIOM BEKE PEBOJIIOLUOH-
HBIE€ MIPOPBIBBI B PA3BUTHH TaKHX MPOU3BOJCTBEHHBIX cpep Kak TPaHCHOPT, SHEPreTHKA, MAIIUHO-
CTPOCHUE, XUMUSI U MHOTUX JIPYTUX, HEMUHYEMO MPUBEIU K TOMY, UYTO JIaHHAs yeJoBedecKas Jesi-
TEIbHOCTh MO CBOMM MaciiTa0aM NpPEBBICHIIA €CTECTBEHHBbIE SHEPreTHUYECKHE U MaTepHallbHbIE
MIPOILIECCHI, MPOUCXOIAIIHE B Ononorndeckoii cdepe mnanersl. [lociaencTBus Takoii 1eATeIbHOCTH B
NEPBYI0 OYepelb TMPOSIBISIIOTCS Ha OOIIEM SKOJOTHYECKOM COCTOSIHMM Hallled TIiaHe-
TBI. DKOJIOTUYECKHE TIPOLIECCH B OMOJIOrMYeCKOr cepe IUTaHeThl MOJHOCTHI0 B3aUMOCBSI3aHBI H
Hepa3pbIBHBL [103TOMY HapyllieHrne OJHUX MPOLIECCOB BJICYET 32 COOON pa3IMyHbIC CABHUTU B JAPY-
THX 9KOJIOTUYECKHUX CHCTeMax IuiaHeThl. Kakaplii To1 U3 HeAp 3eMin Oe3BO3BPATHO M3BIICKACTCS
Oosee cTa MUJUTMAPAOB TOHH PA3IWYHBIX MOJIE3HBIX MCKOMAEMbIX, BHOCUTCS B MOYBY CBBIIIE MSTHU-
COT MWIJIMOHOB TOHH BCEBO3MOXHBIX MUHEPAJIbHBIX YAOOPEHUN U MOPSAIKA TPEX MUUIMOHOB TOHH
BCEBO3MOKHBIX SIIOXUMUKATOB.

Tpetb BceX 3TUX XMMHUKATOB €CTECTBEHHBIM (HMJIA MPOMBIIIJICHHBIM) ITyTEM CMBIBACTCS T10-
BEPXHOCTHBIMU CTOKaMH B pa3iIM4YHbIC BOJOEMBI, JHOO 3aaep>kuBaeTcs atMocdepoil mnanersl. Ha
CErOJIHAIIHUN JIEHb JOCTAaTOYHO OBICTPHIMU TeMIIaMHU yBenuuuBaeTcsi KoHueHnTpamus CO2 B aTMmo-
cdepe mnaHeTsl. [loka m1aHHas KOHIIEHTpPALIKS HE MPEBBIIIAET OAWH MPOIIEHT (€r0 MPEeBHIICHNE CUU-
TaeTCsl ONACHBIM JJIsl 3J0POBBS YEJIOBEKa), HO €CJIM HE HayaTh NPEeJIpUHUMATh MEpBI YXKe ceidac,
TO 3TO HEMUHYEMO MPUBEAET K ee MpeBbIlIeHuIo. [IpobieMa HCTOIEeHNs TaKUX PECYPCOB KaK BOJI-
HBIE C OYEHb BBICOKUM BOJONOTPEOIEHUEM U 3arpsi3HEHUEM TMOJ3€MHBIX U TOBEPXHOCTHBIX BO/I.

BcenenctBue uero BoO MHOTHUX paifoHaX Mupa HaONronaeTcss ocTphlid neduuuT Boabl. OYeHb
CWJIBHO >KHUTEJEH IJIaHEeThl TPEBOXKUT Takasi MpolseMa Kak HaJu4ue HeoOXOJMMBIX 3eMENbHBIX pe-
CYpCOB. YMeHbIIIEHHE 3eMeIbHOro (hOH1a, IPEeXk/ie BCEro, BI3BAaHO Pa3HOI'O pojJa CTPOUTENbCTBOM,
TOPHOTIPOMBIIJIEHHBIMU pa3paboTKaMu, 3pO3HeN U 3aCOJIEHUEM TOYB U Bce 00Jiee YCHIINBAIOIIUMCS
OIYCTBIHUBAHUEM PA3IUYHBIX TeppuTOpuil. Oco00 OCTPO CTOUT MpobdiIeMa OueHb OBICTPOTO COKpa-
IIEHHSI BCEBO3MOXHBIX JIECHBIX IUIOMIAIe, 0COOEHHO 3TO KacaeTcsl TPOMHUYECKHX JIECOB.

3a mocnenHHue TPUALATH JIET MJI0IIA/lb JIECOB COKPATUIIOCh HA OJIMH MUJUIMAPI TeKTap — 3TO
20% COBOKYITHOM TIJIOMIAAN BCEX JIECOB Ha muiaHere. [[oMUMO 3TOTO CYIIECTBYIOT U TaKUeE TII00aITb-
HbIE DKOJIOTHUYECKUE MPOOJIEeMbl COBPEMEHHOCTH KakK, HallpUMEp: - pa3pylleHHe 030HOBOTO CIIOS; -
3arpsi3HEHME MMpPOBOrO OK€aHa; - pPAJAMOAKTUBHOE 3arps3HEHHE TEPPUTOPUM  IUIAHETHI;
- YMeHbIIIeHHEe pa3Ho0Opa3us (GIopsl U (ayHbI MIIAHETHI.

3.MeponpusiTusi 10 OXpaHe OKPY:KA0IIel cpelbl 1 PAIHOHAIU3AIUN IPUPOIOTOJIb30BAHUS.

Bo3HuKHOBEHHE 30H 3KOJIOIMYECKOr0 OE/ICTBUS, PETMOHOB KPU3UCHBIX SKOJIOTMYECKUX CHU-
Tyalui CBUAETEIBCTBYET O TOM, YTO HE BCETJA MPUPOJOINOIB30BAHUS MAJIO PAIMOHAJIBHBIN Xapak-
Tep. PammoHanbHOE NMPHPOJIONONIB30BaHUE JIOKHO OOECIeUUTh IMOJHOLIEHHOE CYIECTBOBAHHE U
pa3BUTHE COBPEMEHHOTO OOIIECTBa, HO MPHU 3TOM COXPAHUTH BBHICOKOE KaueCTBO CpPeIbl OOMTAHUS
YeJoBeKa. JTO J0CTUraeTcs Oyarogapsi SJKOHOMHUECKON SKCIUTyaTalluu MPUPOJHBIX PECYPCOB U yC-
70BUM U 3Q(PEKTUBHOMY peXUMY WX BOCIPOM3BOJCTBA C YUETOM MEPCHEKTUBHBIX UHTEPECOB Pa3-
BUTHSL XO35MCTBA U COXPAHEHMs 310POBbS JIIOACH. [3-3a OrpaHUYEHHOCTH CaMOBOCCTaHABIIUBAIO-
HIMICS 1 KOMIIEHCAIMOHHBIX (GYHKIUI 61ochepsl MPOLEeCChl YeT0BEYECKOM AeITeTbHOCTH JOJIKHBI
MPOUCXOJUTHh B CTPOTUX paMKaX COOTBETCTBUU C 3aKOHAMH PA3BUTHS OOIIECTBA U IPUPOJIBI M 3aKO-
HaMH B3aUMOJCHUCTBUS MEXAY HUMHU. DTH 3aKOHBI CleyeT cHopMyIHpoBaTh TaK, YTOObI MpOIECC
IIPUPOIONOIB30BAHUS HAXOAUJICS IO/ CTPOTUM KOHTPOJIEM M peryiaupoBaics rocynapctsoM. Co-
OJIro/IeHre MTPUHIIUIIOB PAllMOHATBHOTO MPUPOAONOIB30BaHUS TO3BOJIUT pa3paboTaTh MEPOIPHUATH
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II0 OXpaHE OKPYXKAIOUIEH Cpenbl, BOCCTAHOBUTH HApYIICHHBIE B3aUMOCBSI3U B 3KOCHCTEMAax, Ipe-
JOTBpAILATh ob0ocTpeHue 3KOJIOTUYECKUX CUTyalui.
1) Ipunnun "HyneBoro ypoBHs" nMOoTpeOIeHUs TPUPOAHBIX PECYPCOB. DTOT MPUHIUI UCIIOIB3YETCS
BO MHOTMX SKOHOMHMYECKU Pa3BUTHIX CTpaHax sl pPeryaupoBaHUsl MOTPEOICHUS NEPBUYHBIX MPU-
POIHBIX PECYPCOB B TOCYJApCTBEHHOM MacIuTabe.

2) IlpuHUIMIT COOTBETCTBHS aHTPOIIOT€HHOM HArpy3Kd MPUPOTHO-PECYPCHOMY MOTEHIHATY
peruona. CobmroieHrne 3TOro MPUHIIKIA MTO3BOJIUT M30€KaTh HAPYIICHUNH TPUPOIHOTO PABHOBECHS
Oyarogapst 4eTKO OmnpeAesieHHOMY cOalaHCHUPOBAHHOMY LUKIWYHBIE MCIIOJIB30BAHUS U BO30OHOB-
nenus. Hapymenue 3akoHOB (DyHKIIMOHHUPOBAHUS IPUPOIHBIX CUCTEM IMPOUCXOIUT B IBYX CIydasX:
A) npu TpeBBIIEHUH YPOBHS aHTPONOTEHHOW HArpy3Kd. JTO BBIPAXKAETCS B YPE3MEPHOM KOHIICH-
TpaLUu MPOU3BOICTBA, TO €CTh CE0ECTOMMOCTh IPOM3BOJICTBA MPOAYKIIMHN CHIKACTCS 3a CUET yBe-
JTUYEHUs KOHLICHTpaluu MIPOU3BOJICTBA;
b) HecoOTBETCTBUS ClIeNMANIM3alUHU IPOU3BOCTBA CIeNU(HUKE TPUPOAHO-PECYPCHOTO MOTCHIINAIIA.

3) IlpuHUUI cOXpaHEHUsI MPOCTPAHCTBEHHOU LETOCTHOCTU MPUPOIHBIX CHCTEM B MpoIiecce
UX XO3SIIICTBEHHOI'O MCHOJIb30BAaHUSA. DTOT MPUHIMUI BBITEKAET U3 BaXKHEHIIMX 3aKOHOMEPHOCTEH
B3aUMOCBSI3aHHOCTH M3MEHEHUI KOMIIOHEHTOB IPUPOJIbI MO/ BIUSHUEM AHTPONOT€HHOM JeATEeNb-
HOCTH.

4). IlpuHUMI COXpaHEHHs] MPUPOTHO OOYCIOBICHHOI'O KPYroBOpPOTa BELIECTB B IMPOIECCE
AHTPONOreHHOU JesiTeNIbHOCTH. CYIIHOCTh NIPUHIIMIIA CBOAUTCS HE TOJIBKO K TOMY, YTOOBI TEXHOJIO-
TUYECKHE MPOLIECChl KOHKPETHBIX MPOU3BOCTB OrPAaHUYHMBAIIMCH IUKIMYHOCTBIO (pecypc - Mpou3-
BOJICTBO - MOTpeOJICHUE - OTXOBI), @ YTOOBI MHUKINYECKHE IPOILECCH MPEACTABISLIN MOCIIEeI0Ba-
TEJIbHBIA sl CTAIMI MPOU3BOACTBA, CBA3aHHBIX MEXAY COOOM MM KOMIUIEKCHOCTBIO EpepadoTKU
CBIPBS, WJIM IO CTAJAMIHO €€ NCII0JIb30BAHUEM.

5) [IpuHUUMDO corylacoBaHusl MPOU3BOACTBEHHOIO U MPHUPOIHOTO pUTMOB. [IpuHImn cornaco-
BaHUs NMPOU3BOJICTBEHHOTO ¥ IPUPOIHOTO PUTMOB CJIEYET U3 TOTO, YTO JIt00ask SKOCUCTEMA U KaXkK-
JbIH €€ KOMIIOHEHT MOJYHUHAETCS CBOEMY YaCOBOMY PUTMY.

6) Ilpuponnble TPOIECCH, MPOUCXOISAIINE BO BPEMEHH, OMPENEAoTCs (aKTopaMu Kak
KPaTKOBPEMEHHOM, TaK U JJINTENBHOTO AEUCTBHS.

Otcrona BbITEKaeT HEOOXOAUMOCTh UX yu€Ta M B TEKYUIEH, U MepCIeKTUBHOW MPOU3BOJCT-
BEHHOH JesaTenbHOCTH. [loaToMy HEoO6Xo1uMo coOr0AeHNe TaKoro MPHHLKIA TPUPOAONOIb30Ba-
HUS, KaK MPUOPUTETHOCTh IKOJIOTMYECKOM ONTUMAIBHOCTH Ha JIOJITOCPOYHYIO MEPCHEKTUBY MpU
OTIpe/IeNIEeHUH HKOHOMHUYECKON 3()(hEKTUBHOCTH TEKYIIETO MPUPOIONOIb30BAHUS YUUTHIBAs, YTO B
cdepe MpUpPOIOIOIb30BAHUS BCE SKOJOTHUYECKHE HETATUBHBIE IMOCIEJCTBUS XO3SIMICTBEHHOHN naes-
TENbHOCTH 0e3BO3BpaTHBHIE.
CobutoieHne MPUHIIMIIOB PallOHAIBHOTO MPUPOAOIIOIB30BAHUS 11€IECO00pa3HO BO BCEX PErMOHaX
HE3aBUCHMO OT Hepapxuyeckoro ypoBHs. CoxpaHeHHe OOIIel SKOJOTHYECKOr0 PaBHOBECHS BO3-
MO’KHO IIPHU YCIIOBUU COXPaHEHUS! paBHOBECHS NMPUPOIHBIX CUCTEM OTAEIbHBIX PErMOHOB U Ha000-
pot. Kpome Toro, mpobiema panroHaaIbHOTO MPUPOIONOIL30BaHUS HE MOXKET OBITh peIIeHa TOIbKO
B PETHOHAJBHBIX M Jake OOIIeroCyJapCTBEHHBIX Npenenax. JTo riolanbHas mpolsiema, OHa
CBOMCTBEHHA BCEH IUIAHETE.
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2. METOANYECKHUE YKA3AHUA _
ITO MPOBEJAEHUIO ITIPAKTUYECKUX 3AHATHUU

2.1 llpakTuyeckoe 3ausaTue Ne 1 (2 yaca).

Tema: « OCHOBHbIE KOHIETIIIUH, 3AKOHBI M IIePCIIEKTUBBI Pa3BUTHS 0M0/10THH. DBO-
JIIOLMS OPTraHUYeCKOro0 MUPa»

2.1.1 3aganue njs1 paGoThI:

1. IToaroToBUTH NOKIAABI HA TeMy: «OCHOBHBIE 3aKOHBI, TCOPUH, 3AaKOHOMEPHOCTH
OHOJIOTHUH

2. [oaroroBuTh AOKIaABI HA TeMy: «[IpUYHMHBI, MEXaHU3MBI U 3aKOHOMEPHOCTH 3BO-
JIFOIIMH YKUBBIX CHUCTEM

2.1.2 KpaTkoe onucanue NpoOBOJIUMOIO 3aHATHSA:

O3HaKOMUTHCA C OCHOBHBIMU 3aKOHAMHU, TEOPHUSIMHU, 3aKOHOMEPHOCTSIMU OWOJIOTHH, 00B-
SCHSIIOLIMMU SIBJICHUSI TIPUPOJIbI, 3AKOHBI Pa3BUTHUA, CTPOCHUSI U KU3HEJEATEIbHOCTH BCEU KUBOM
Marepuu. PaccMoTpers OCHOBHBIE ITOJIOXKEHU Teopui sBosronuu Jlamapka u lapBuna. M3yunts
MPUYHMHBI, MEXaHU3MbI U 3aKOHOMEPHOCTH 3BOJIFOLINH )KUBBIX CUCTEM.

2.1.3 Pe3yabTaThl U BHIBO/BI:

1. BaxxHO yCBOUTH IMOJIOKEHUS OCHOBHBIX TEOPH, 3aKOHOB M 3aKOHOMEPHOCTEH, YTOOBI C UX TO-
MOIII0 OOBSCHUTH SBJICHHS MPUPOBI, 3aKOHBI PA3BUTHS, CTPOCHUS U JKU3HEICATSIBHOCTH BCEU
JKUBOU MaTepuu.
2. [IpuBenuTe nOKa3aTeabCTBA U MPUYMHBI SBOJIOIMH OPTaHUYECKOT0 MUPA, OTIMYUS SBOTIOIUOH-
HBIX B3MVISZIOB OT MeTadu3ndeckux. Kakue Bompockl octanuck 6e3 0TBETOB TEOPUH dBoOINH Jla-
Mapka ¥ ObUIH TIOJIY4EHBI B Teopur dBorouu JlapBruHa. KakoBbl OCHOBHBIE TTOJI0KEHUSI IBOJTIOIH-
OHHOro y4yeHus Jlapsuna?

1. YTouHuTE, B 4e€M 3aKIIFOYACTCS MPUCTIOCOOUTENIBHBIN XapaKTep ABOJIOIUU. YKAXKUTE TPU OC-
HOBHBIX HampaBieHuss MOp(ODU3HOIOTHIECKOTO Tporpecca, MPUBEAUTE MPUMEPHl apoMopdo30B,
WJIMOJAIITALINM, IeTeHepaui

2.2 llpakTuyeckoe 3ansaTue Ne 2 ( 2 yaca).
Tema: «O061ue cBoiicTBa :KUBBIX cucTeM. ETMHCTBO 1 pa3Hoo0pa3ue KIeTOYHBIX THIIOB)»
2.2.1 3apanue 1Jis1 padoThI:
1. [TonroToBUTH AOKIAABI Ha TeMy: «[IpHHIMIHMATBHBIE OTITUYHS CBOWCTB KUBOW U HEXKUBON
MaTePUN»
2. . IloaroroBuTh N0KIaAbl Ha TeMy: «KieTka — CTpyKTypHas U QyHKIIMOHATbHAS €IUHUIIA
JKUBOT0. OCHOBHBIE TUIIEI KJIETOK)

2.2.2 Kparkoe onucaHue NpoOBOAMMOI0 3aHATHSA:
B xone 3aHATHSA paccMOTpPETh NPUHIMIHAIBHBIE OTINYMS CBOWCTB XKUBOW U HEXXUBOW MaTEPHUU.
O3HAaKOMHUTBCS CO CTPYKTYPOH KJIETKH, pACCMOTPETh OCHOBHBIE THUIIBI KJIETOK, Pa3INyus B CTPYKTY-
pe KJIETOK PaCTEHHI, Y)KUBOTHBIX U IPUOOB.

2.2.3 Pe3yabTaThbl U BHIBOJBI:
1. YkaxxuTe NpUHIUIHATbHBIE OTIMYUS CBOMCTB )KMBOI M HEeXHMBOW Matepuu. M3yunte ocobeHHO-
CTH OMOJOrHYecKor (OpMbI OpraHU3allui MAaTE€pPUU, PUHIUIIEI BOCIIPOU3BOACTBA U Pa3BUTHSI KU-
BbIX cucteM. OOpaTtuTe BHUMaHHME Ha IEJIOCTHOCTH U TOMEOCTa3 KHUBBIX CYILECTB, Ha PETYISAILUIO
’KM3HEHHBIX MPOLIECCOB B OPraHU3ME.
2. Oco0oe BHUMaHHUE CIEAYeT YACTUTh U3yYSHUIO MPOTOIIIACTa (BCEH COBOKYITHOCTH OPTaHOU/IOB).
Crnenyer yka3aTh, Kakue (DyHKIMH BBIIOJIHSET TOT WM MHOM opranous. Crnenyer oOpaTuTh BHUMA-
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HHUE Ha MPOAYKT KU3HEIACATEIBHOCTH MMPOTOIUIACTA KJIETKH, HA TE€ BEIIECTBA, KOTOPHIE HMMEIOT
0oJbIIOE 3HAYEHHE B KU3HU YEJIOBEKAa M KOTOPBIE PEryIHpPYIOT KHU3HEHHBIE MPOLECCHl B CaMOM
pacrennn. Heo0X0aMMO OTMETHUTH, YTO KJIETKU OOJBIIMHCTBA (€CIM HE BCEX) HAJKIETOYHBIX KU-
BOTHBIX U PACTEHUH SIBISIOTCA SYKAPUOTHUYECKUMHU, 1aTh UX OTIMYMUSA OT IPOKAPHOTUYECKOU KIIET-
ku. Kierku pacTeHMii W KMBOTHBIX  XapaKTEpU3YIOTCS  3HAYUTEIbHBIM  CTPYKTYpPHO-
(GbyHKIIMOHAIBHBIM Pa3HOOOpa3HeM, YTO OMpEeseT MEXAy HUMH CYIIECTBEHHbIE pa3iuyus (aTh
CPaBHUTEIBHYIO XapaKTEPUCTUKY OCHOBHBIX CBOMCTB KJIETOK PACTEHUM U KUBOTHBIX).

2.3 IIpakTuyeckoe 3ansaTue Ne 3 ( 2 yaca).
Tema: « MUKpOOpPraHusMbl, Kak He0OTbeMJieMasi YACTh KUBBIX CHCTEeM, X 3HaYeHHe B Opra-
HUYE€CKOM MHUpe»

2.3.1 3apanmue ajs padoTbi:

1. ToaroroBuTth Aokiaasl Ha Temy: «llapctBo [IpoOsinku: 6akTepuu, apxebakTepuu, ua-
HOOAKTEPHI

2. [loaroroButk Aoknaasl Ha TeMy: «llapctBo Bupycel. [Ipocreiiine opraHu3Mbl, MUKpPO-
CKOITUYECKHE IPUOBI, UX BPEAOHOCHOCTh»E

2.3.2 Kparkoe onucanue NnpoBOIUMOro 3aHIITHS:
B xone paboThl paccMOTpeTh OCOOEHHOCTH CTPOCHUS MPOKAPUOTUYECKUX KIIETOK. M3yunTh BHYT-
pEHHEE CTPOCHUE KIIETOK MPOKApUOT, (popMy, pa3o0paThes, B 4YeM UX pa3iIudus U NOKa3aTh Ha3HA-
YEHHE MTOBEPXHOCTHBIX CTPYKTYp O0akTepuil. O3HaKOMUTHCS CO CTPOSHUEM BHPYCOB, U UX BO3JICH-
CTBHUEM Ha OpPTraHMU3M YeJIOBEKa.

2.3.3 Pe3yabTaThl U BHIBO/bI:

1. ObpaTuTe BHUMaHKE, YTO OCHOBHBIM O0BEKTOM MUKPOOUOJIOTUH SIBIISIFOTCS] IPOKAPUOTHI, K KOTO-
PBIM OTHOCSTCSI OaKTepUH, aKTHHOMHIIETHI, MUKOIIJIa3Mbl, PUKKETCHUH, HEKOTOPBIE MTPOCTEUIITHE JKHU-
BOTHBIE, MUKPOCKONIHYeCKHe TpuObl U aAp. ClieayeT n3ydnuTh BHYTPEHHEE CTPOCHHE KJIETOK MpoKa-
puoT, hopMmy, pa3o0paThCs, B 4EM UX Pa3INUUs U MMOKa3aTh Ha3HAYEHUE TTOBEPXHOCTHBIX CTPYKTYP
6axrepuil. Heo6xonumo u3yunts JeiictBue pakTOpoB BHEIIHEH cpesibl HA MUKPOOPTaHU3MBbl, )KU3Hb
MHUKpOOpraHu3Max B OuoreHo3ax. Hy)KHO 03HAaKOMHTBCSI C TPEACTaBUTEISIMU Hanboliee MHTEpeC-
HBIX CUCTEMaTHYECKUX IPYTIIL.

2. Ba)XHO OTMETUTB, YTO BUPYCHI TNPEACTABIAIOT COOOW CYOMHKPOCKOITMYECKHE BHEKJIETOYHBIE
(bopMBbI KU3HU, HE COCOOHBIE K BOCIPOM3BEIEHUIO B CBOOOJHOM COCTOSHMM. Bocmpoussenenue
BHPYCOB BO3MOXXHO TOJIBKO B )KHBBIX KJIETKaX, OHH CYIIECTBYIOT KaK BHYTPHKJIETOUHBIC ITAPa3UTHI
Ha FeHeTH4YecKoM ypoBHe. OOpaTuTe BHUMaHUE HA OCOOBIN CIOCOO pa3MHOXEHHUs, Ha TO, YTO OHU
UMEIOT TOJIKO OJIHY HyKJIenHOoBYI0 kucioty, oo JJHK, nu6o PHK. Vkaxurte nHanbonee nsBect-
HbIE BUPYCHI YeJIOBEKa U O0JIE3HH, BBI3BIBAEMbIE 3TUMHU BUPYCAMH.

2.4 TIpakTuyeckoe 3ansaTue Ne 4 (2 yaca).
Tema: «IlapcTBo PacTenns, nx xapakrepucTuka, pasnoodpasue, MCII0JIb30BaAHH E»

2.4.1 3aganue nis1 padoThI:
1. IToaroroBUTH NOKIAABI HA TeMy: «Husmme pacTeHus, OTANYUS HU3MIUX PACTEHUN OT BBICIIUX.
3HaveHue BOJIOPOCIEH B HAPOIHOM X035 HUCTBEY
2. [TogroroBuTk MOKIaABI HA TeMY: «Bricmue pactenus. Cucremarnka, CTpOeHUE, 3HaY€HUE U POJIh
B Onocepe 1 KU3HU YeTTOBEKa»

2.4.2 KpaTkoe onucanue NpoBOANMOIO 3aHATHSA:
B xoze 3aHATHS paccMOTPETh OTIMYUTENIbHBIE IPU3HAKN HU3IINX pacTeHUH OoT BblcnX. M3yunts
pasHooOpasue GopM XpoMaTo(hopoB, U OMPEACIUTH MPEANIECTBEHHUKAMH KaKHX OpPTraHesll OHU 5IB-
Jst0TCs. PaccMoTpeTh MaTepual o TKaHsAM, BEr€TaTUBHBIM OpraHaM pacTeHHM, penpoayKTUBHbIE
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OpraHbl, MPUHIUI IBOWHOTO OIUIOAOTBOPEHHUS. M3YyUUTh PAa3HOCTOPOHHEE MPUMEHEHHE U 3HAUYCHUE
OCHOBHBIX CEMEHCTB M3 Ki1accoB JIBy10JabHBIX U OJTHOIOIBHBIX PACTCHHM.

2.4.3 Pe3yabTaThl U BHIBO/IbI:
1. OOpaTuTh BHUMAaHHUE HA OTIMYUTEIIbHBIC TIPU3HAKU HU3IIUX PACTCHUM OT BBICIIMX — HA OTCYTCT-
BHE Yy HU3IIUX PACTEHUH TKaHEH, OpraHOB, Ha OJHOKIETOYHOCTh OPTaHOB pa3MHOKeHUs. OOBICHU-
Te pasHooOpazue (GopMbl XPOMaTO(POPOB, MPEAMICCTBCHHUKAMU KAaKHMX OpPraHeJI OHH SIBJISFOTCS.
[Tpu u3y4yeHNN HU3MIUX PACTEHUH MO KAKIOMY OTIEITy HEOOXOAMMO 3HATh KOHKPETHBIX MPEACTABU-
TeJIeH, MX CHUCTEMATHYECKOE IIOJIOKEHHE, IMTOJIOTHMYECKHE OCOOEHHOCTH, OCOOEHHOCTH IIMKJIOB
pa3BUTHSA, CIIOCOOBI MTUTAHUS U PA3MHOXKECHUS M POJIb B TIPUPOJIC U )KU3HH YEIIOBEKa. YKKHUTE, Ka-
KOE€ 3BOJIIOIMOHHOE 3HAYCHHE UMEJIO TIOSIBJIICHHE BOJIOPOCIICH Ha 3eMJIe U B SBOJIFOIIMH PACTCHHM, UX
POJIb B KQUECTBE CO3/ATENsl OPraHNYECKOT0 BEIIECTBA, MX 3HAYCHHUE B MUIICBON, XUMHUYECKON U Me-
JUIUHCKOM IMPOMBIIIICHHOCTSIX.
2. Tlo BBICIIMM pacTeHHSIM B Hadaje HEOOXOIUMO PacCCMOTPETh MaTepHal MO TKAHSM, BETCTaTHB-
HBIM OpraHaM PacTeHHI, 3aTeM PAaCCMOTPETh PENPOIYKTUBHBIC OPTaHbl, IPUHIIMII JIBOHHOTO OILIO-
notBoperusi. ClieayeT U3yYuTh Pa3HOCTOPOHHEE MTPUMEHCHHE W 3HAYCHHE OCHOBHBIX CEMEWCTB U3
kJiaccoB JIBynonbHbIX 1 OAHOJOIBHBIX PACTEHUIA.

2.5 IIpakTuyeckoe 3ansaTue Ne 5 (2 yaca).
Tema: «KOHCYyMeHTBI: :KHUBOTHbIE, TPHOBI »

2.5.1 3aganue 151 paboThI:
1. IToaroroBuTh NoKIaabI Ha TeMy: «LlapcTBo I'pubbI, NX MpakTHUYECKOE HCIIOIBb30BaHKUE, BPEIO-
HOCHOCTh TPHOOB»
2. IlogroroBuTth JoKIaabl Ha TeMy: «LlapcTBo JKMBOTHBIE, OCHOBHBIE UEPThHI OpraHU3alUK U POJib B
O6uocepe 1 KU3HU YETOBEKa»

2.5.2 KpaTkoe onucanue nNpoBOANMOIO 3aHATHSA:
B xone 3aHaTHA pa3oOparbes ¢ OTIMYUTEILHBIMU IPU3HAKaMU 11apcTBa [ puobl, yka3aTh CX0JICTBO U
pasnuyue npu3HakoB ¢ napcrBamu JKuBoTHble u Pactenus. MI3yunts rpulbl BpeiHbIe 11 4eI0BeKa
U €ro X035MCTBEHHOU JEATEIbHOCTH, KAKON YOBITOK HAHOCST TPUOBI-TIAPA3UTHI CETHCKOMY XO3SIHCT-
By. PaccMoTpeTs cTpoeHue )KuBOTHBIX. [IpoaHann3npoBaTh 3BOIIOLNIO CTPOEHUS TEla KUBOTHBIX,
IPUBECTU MTPUMEPHI IPUCTIOCOOIEHUS )KUBOTHBIX K )KM3HH B BOJIE, B BO3/lyXe, Ha CYIlIe, a TAKXKe K
NapasuTU3My, XUIIHUYECTBY.

2.5.3 Pe3yabTarhl U BHIBOJBI:
1. Pa3oOpathcst ¢ OTIMUUTENBHBIMU MPU3HAKaMH HapcTBa ['puObI, yka3aTh CXOJICTBO M Pa3iuyune
npu3HakoB ¢ napcrsamu JKuBotHble U Pactenus. 1o kaxxaoMy oTaeny yKaxuTe KOHKPETHBIX Mpe /-
CTaBUTEJIEH, UX CUCTEMATUUYECKOE IOJIOKEHHUE, OTIMYMUTEIbHbIE NIPU3HAKU, THUIIBI CTPOEHHUS TENa,
THUIIBI TJIOJIOBBIX Tell, ycloBUs MectooOuTanus. [lpu n3ydenun rpu0OoB, BpeIHBIX Ul YelIOBEKa U
€ro XO03sIICTBEHHO! JEATeIbHOCTH, 00paTUTe BHUMAaHUE, KAKON YOBITOK HAHOCAT IPUOBI-TIApPa3UTHI
cesnbckoMy Xo3siiicTBy. Kakue nmpucnocoOnaeHust y rpuboB-napasuToB K pa3MHOXKEHHIO, B YEM CO-
CTOUT BpeJl IpuOOB-TIapa3uTOB, KAKOBBI Mepbl OOPHOBI C HUMHU.
2. CnenyeT oxapakTepu30BaTb MHOTOOOpa3ue KUBOTHBIX, HA3BaTh MX CHCTEMAaTHYECKHE IPYIIIbL,
NIEPEYUCIIUTD MPU3HAKH, TI0 KOTOPBHIM OHU BBI3BAHBI U POACTBEHHBIE CBA3M MeX1y rpynnami. IIpo-
AQHAIM3UPOBATH SBOJIIOIMIO CTPOEHUS TeJla KUBOTHBIX, MPUBECTH MPUMEPHI MPHUCIIOCOOTICHUS KU-
BOTHBIX K JKU3HU B BOJIE, B BO3AyXe, Ha CyIIe, a TaKXkKe K Mapa3uTu3My, XuiHudectBy. Ocoboe
BHHMaHHE 0OpaTUTh HA TUIT XOPJAOBBIE U CaMbIii BHICOKOOPTaHW30BaHHBIN MoATUT — [103BOHOYHBIE,
KyJla OTHOCUTCS OOJIBIIMHCTBO COBPEMEHHBIX JKUBOTHBIX, B T.4. M YEJIOBEK.
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2.6 IIpakTuyeckoe 3ansaTue Ne 6 (2 yaca).
Tema: « 3aKOHBI TeHETHKH»
2.6.1 3aganue nJs1 padoThI:

1. [ToaroToBUTH AOKIANBI HA TeMY: «3akoHbI . Menaens. 3agaun 1o TeHETUKE

2. IloaroToBUTH JOKIIAABI HA TEMY: «XpaHeHHe HacleAcTBeHHOW nHpopmanuu. [lonstue u
CBOMCTBAa I'€HETHYECKOI'0 KOJa, TeHay

3. [loaroroBUTH HOKIABI HA TeMy: «CYIIHOCTh IpoIlecca U MEXaHHU3M MepeIauu HacIeACT-
BEHHOW MH(OpMAIIMU U3 MOKOJICHUS B MMOKOJICHUE U U3 sJIpa B IUTOIIa3My K MECTY CHHTE3a OeliKay

2.6.2 KpaTkoe onucanue nNpoBOJAMMOIO 3aHATHS:

B xone 3aHATHS M3y4uTh 3aKOHBI MeHaalisl, 3aKOHOMEPHOCTH HaciaeaoBanus. M3y4uuts ka-
KyI0 HH(GOPMAITUIO HECET I'eH, IIe OH PACIOJIOKEH, B COCTAaB KaKOW CTPYKTYPHI BXOAHT, CTPYKTYPY
Y CBOMCTBA, YHUBEPCAIBHOCTh U MIPOUCXOKACHUE N'€HETUYECKOI0 KoJ1a. O3HAaKOMUTBHCS C MOHSATUEM
TPAHCKPUIILUU U TPAHCIISIIIUHU, HA KAKUX CTPYKTYpax MPOTEKAaeT CUHTE3 OeJKa B KJIETKE.

2.6.3 Pe3yabTaThl U BHIBO/BI:
1. Ilpu n3yyenun pabotr Menaenss He0OXOAUMO OOpaTUTh BHUMaHUE HA MPUYHMHBI YCIIEXA €ro OIbI-
TOB U HaOmoaeHuii. [Ipu sTom cienyer uMers B BUAy, YTO MeHeNb YCTAaHOBHI 3aKOHOMEPHOCTH
HACJICJIOBAHMSI, & HE HACIICJICTBEHHOCTH, O T€HE TOorJa enié He CyIIecTBOBajo moHstus. Heo6xoau-
MO YCBOUTH OYKBEHHYIO CUMBOJIUKY, PUHATYIO B TeHeTHKe. JIUIb mocie 3Toro npucTymnaTh K pe-
IICHHIO 3aJa4 110 TCHETUKE.
2. MarepuaiabHbIM HOCUTEJIEM HACJIEACTBEHHOCTH SIBISIOTCA HyKJIenHOBbIe kucinoTsl — JIHK nu PHK,
U3YYHUTh OCOOCHHOCTH MX CTPOCHHS U Pa300paThCsi B TEHOTHITMYECKON W (DEHOTHITMYECKON M3MEH-
yrBocTH. Heo0X0IuMo ySICHUTh Kakyro MH(OpPMAIINIO HECET TeH, Iie OH PacloIOKeH, B COCTaB Ka-
KOU CTPYKTYpBI BXOJIUT, CTPYKTYPY U CBOMCTBA, YHUBEPCATHHOCTh M TIPOUCXOK/IEHNE TEHETHIECKO-
ro Koja.
3.00bsCHUTE MOHSITHS TPAHCKPHUIIIIMU U TPAHCISAIUU, HA KAaKUX CTPYKTYpax MPOTEKaeT CUHTE3 Oeli-
Ka B KJIETKE U Kakoe BpeMst TpeOyeTcst UIsl CHHTe3a OJIHON MOJIEKYIIbI OeliKa B KIIETKeE.

2.7 llpaxkTuueckoe 3ansitne Ne 7 (2 yaca, nHTepaKTHBHasi popma).

Tema: «buonnxenepus»

2.7.1 3aganue nist padoTbI:

1. IloaroroBuTsh oKAabl Ha TeMy: «IIpo6iieMbl HCKYCCTBEHHOM penpoAYKIIMHM PACTEHUH,
JKUBOTHBIX U YEIIOBEKA»

2. IToarotoBUTH MOKIAABI Ha TeMY: «[IpHHIIUTIBI COBpEeMEHHOMN CENEeKITNH B 00JIaCTH pacTe-
HUEBOJICTBA U )KUBOTHOBOJICTBA»

3. [ToaroToBUTH JTOKJIABI HA TeMY: «broHMKa»

2.7.2 Kparkoe onucaHue NpoOBOAMMOIO 3aHATHSA:

3aHATHE IPOBOAUTCS B UHTEPAKTUBHON (popme. CTyIEHTHI MOITY4at0T TBOPUECKOE 3aJJaHUE —
JIOKJIaJ] C IpUMEHEHHeM MyJlibThMea. [locne BhICTyIUIeHHS TPE3eHTYIOMUX MPOBOIUTCS 3BPUCTHU-
yeckas 6ecea, 00CYX/1al0TCsl BCe BapUaHThl OTBETA, BEIOMpas riaBHbIE M BTopocTeneHHsle. [1o pe-
3yJIbTaTaM 3BPUCTUYECKON Oecelbl MPOBOIUTCS IUCKYCCUSI MEXKYy CTyIeHTaMu. B xone 3ansTus
U3y4yaeTcs CTPYKTypa OMOMH)KEHEpHUH, €€ OCHOBHBIC HAIPaBJICHUS, a TaK K€ BOSMOXKHBIH PUCK
MPUMEHEHUS TeHEeTUYECKU MOIU(UIIMPOBAHHBIX OakTepuid. CTyI€HThI 3HAKOMSTCSI C TaKUM Hay4-
HBIM HalpaBJIeHUEeM Kak OMOHUKA, €€ OCHOBHBIMHM METOJaMHU U 3HAYEHUEM JJIsl YeJIOBEKa

2.7.3 Pe3yabTaThbl U BHIBOJBI:
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1. CnenyeT U3y4uTh CTPYKTYPY OMOMHKEHEPUU (CXeMY), TaKHe HAIPaBIICHUS KaK IeHHasl, TCHETH-
yecKkasi M KJIETOUHAsh MH)KEHEpHs, BOBMOXKHBIH PUCK MPUMEHEHHS T'€HETUYECKH MOAU(PHUIMPOBAH-
HBIX OaKTEpUil U MyTH €T0 MPEOI0JICHHSL.

2. YKaxuTe 3a/1ayil COBPEMEHHOM CeNIeKIIMU, IIEHTPbl MHOTO00pa3usi U MPOUCXOXKICHUS KYIbTYp-
HbIX pactenuil. Kakue ¢popmbl 0TO0pa HMPUMEHSIOT NIPH CEJIEKIIUN PACTCHUH.

3. IlpencraBnsieT uHTEpeC Takas Hayka Kak bHOHMKA - HaydHOE HANpPABIIEHHUE C LIEJII0 COBEPUICH-
CTBOBAaHMS TEXHUUYECKHUX CPEJCTB. YKAKUTE METOABI U 3HAUEHUE ITOM HAYKH.

2.8 lIpakTuueckoe 3ansitue Ne 8 ( 2 yaca).

Tema: « KoHuenuus ;KUBOTHOT0 IIPOMCXO0KIEHHS Y€JI0BEKA»

2.8.1 3aganue 1151 padoThI:

1. IToaroroBuTh N0KIaAbI HAa TeMy: «IIpoucxoxaeHre yenoBeKa 1 MECTO YeJIOBeKa B 9BO-
JIFOITUN 3eMITH»

2. [loaroroBuTh A0KIaAbI Ha TeMy: «lIpu3HaKu poAcTBa U OTIWYMS YEIOBEKa OT KUBOT-
HBIX»

3. [TonroroBuTh NOKIAABI HA TeMY: «OCHOBHBIEC TPUHIIUITBI COXPAHEHUS 3J0POBOTO I'€HO-
(doH/1a 4ETIOBEUECKOHN MOMyIALUN»+

2.8.2 Kparkoe onucaHue mMpoBOIMMOTO 3aHATHA:

B xoze paboThl 03HAKOMUTBCS C JIOKA3aTEIHCTBA KOHIICIIIUU JKHBOTHOTO IMPOUCXOXKICHHS
YeNoBeKa, yKa3aTh KAKOE CHCTEMaTHYECKOe MOJI0KEHNE B MUPE )KUBOTHBIX 3aHUMAET YeJIOBEK, B
KaKOW MePHO HCTOPUN 3eMJTU TTOSIBIJICS YETIOBEK, KAaKOBBI (DAKTOPBI aHTpornoreHe3a. M3ydnts ot-
JTUYUTETbHBIC TIPU3HAKY YEJIOBEKa OT )KUBOTHBIX.

2.8.3 Pe3yabTaThl U BHIBOJABI:

1. [IpencraBpTe HOKa3aTeIbCTBA KOHIICTIIIUN KHUBOTHOTO MPOUCXOXKICHHUS YelOBeKa. YKaXuTe, Ka-
KOE€ CHCTEMAaTHUYECKOE TMOJIOKEHUE B MUPE )KHBOTHBIX 3aHMMAET YEIOBEK, B KAKOW TIEPUOJI UCTOPHH
3eMITu IOSBHUIICS YENIOBEK, KAKOBHI (PAKTOPHI aHTPOIIOTEHE3A.

2. IlpuBenuTe JOKa3aTeILCTBA MPOWCXOXKICHHUS UYEIOBEKA OT YXUBOTHBIX, yKa3aB OOIIME YECPTHI
CTPOEHHS YENIOBEKa U KUBOTHBIX, CXOJICTBO B PA3BUTHH 3apOJIbIIIEH, CXOACTBO YEIOBEKA U YeJIoBe-
KOOOpa3HbIX 00€3bsH. YKaXUTE OTIIMYUTEILHBIC TPU3HAKA YSIIOBEKA OT KHUBOTHBIX.

3. OOparute BHUMaHKE, YTO Ha MEPBBIX ITAMaX aHTPOIMOTeHe3a pelIallee 3HaUeHne UMeT eCTeCT-
BEHHBI OTOOP, B COBPEMEHHOM YEJIOBEYECKOM OOIIECTBE OH 3aMETHJI CBOE JICWCTBHE U PEIIaro-
11ee 3HauYeHUE MPUOOPENN COIMATbHBIE YCIOBHS M BOCITUTAHHE.

2.9 lIpakTuueckoe 3ansitue Ne 9 (2 gaca).

Tema: «buonornyeckue u connaabHble OCHOBBI MIOBEACHHUS YeJT10BEKa »

2.9.1 3aganue 1151 padoThI:

1. IToaroroBuTH 1OKIabI Ha TeMY: «BpIciias HepBHAas 1€ATEIbHOCTh YEJIOBEKa»

2. IToaroToBUTH TOKIAABI Ha TeMy: «Mbliienue, sMoruu. CTpecc U ajanTaiumn»

3. IloarotoBuTH MOKIAABI Ha TeMY: «bromorndeckue u conyaIbHBIE OCHOBBI TOBEJICHHS Ye-
JIOBEKa»

2.9.2 KpaTkoe onucanue NpoBOANMOro 3aHATHA:

B xoze paboTel paccMOTpeTh Tpy/abl Takux yueHbIX kak CeunnoB .M. u [1aBnoB W.IL., a
TaKXe UX pojb B CO3/IaHHE HAyKH O (PU3MOJIOTHH BBICIIEH HEPBHOU AeATENbHOCTH. O3HAKOMUTHCS
C TMOHATHEM pe(IeKC, CBA3bIO MEXKIY CIIOBOM, CO3HAHUEM U MBILICHUEM, a TaK K€ U3y4UTh OHO-
JIOTUYECKHE U COLIMAIIbHBIE OCHOBBI IIOBEJCHMSI YEI0BEKA.

2.9.3 Pe3yabTaThl U BHIBOJBIL:

1. YTouHuTE, 9YTO TaKOE BBICIIAs HEPBHAS JAeATEILHOCTh. OOpaTUTE BHUMAHKE, KAKOW BKJIA
BHECIIM Bblatonuecs pycckue yuensie CeunnoB .M. u Ilasnos W.I1. B co3nanue Hayku o ¢pusno-
JIOTMH BBICIIEH HEPBHOM JEATEIBHOCTH, KaK YCIOXKHUIUCH PEQUIEKCHI B ITPOLIECCE 3BOIOLHH.
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2. VYkaxuTe, KaKOBa CBSI3b MEXK]y CIIOBOM, CO3HaHHEM U MblluieHueM. lloHsTue ctpecca u
aJlanTalMOHHBIC BO3MOXKHOCTH Y€JIOBEYECKOTO OpraHu3Ma.
3. O3HaKOMBTECH C OMOJIOTHYECKUMH M COLIMAIbHBLIMU OCHOBAMH IIOBEICHHMS YEIIOBEKA.

2.10 IMpakTuyeckoe 3ansaTue Ne 10 ( 2 yaca).

Tema: «®U3H0JIOTHA YEJIOBEKA)

2.10.1 3apanue nJis1 padoThbI:

1. IToaroroBuTsh NoKIaabl Ha TeMy: «OpraHusM Kak nenaoe. HepBHast u SHAOKpUHHAS pery-
TSI

2. [TonroToBUTH AOKIAAbI HA TEMY: «310pOBbE U 00sie3Hb. BO3MOXHOCTH U Mpeienbl agan-
TaIUN

3. [loaroroBuTh HOKIAABI Ha TeMY: «Bocmpon3BeaeHNE YeI0BEYECKON MOMYISIUN: TeHETH-
Ka ¥ TIEPHUObl OHTOTCHE3a YCITOBEKA)»

2.10.2 KpaTkoe onucanue mpoBoOHMOI0 3aHSITHS:

B xoge 3aHATHS paccMOTPETh, KaK U3MEHSIIUCH BHEITHUE TIOKPOBBI )KUBOTHBIX, CKEJICT, TTH-
HIeBapUTENIbHAs, JbIXaTelbHAs, KPOBEHOCHAS, BBIACIUTENbHAS, HEPBHAS, SHAOKPUHHAS U PEIpOo-
JTyKTHBHAsI CHCTEMBI. [laTh olpeesicHue 310pOBbs YeIIOBEKA, KOTOPOE CHOPMYIMPOBAHO B YCTaBE
BO3, ykaxxute pazHUIly MEXIY WHIUBUAYAIBHBIM U OOIIECTBEHHBIM 310pOBbeM. V3yunTh Bius-
HUE TIPUPOTHO-IKOJIOTHUECKUX (PAKTOPOB, COMMATLHO-IKOJIOTHIESCKIX (HaKTOPOB 370POBHS UEI0-
BEKa.

2.10.3 Pe3yabTaThl U BBIBOJbI:

1. DBOJIOIUIO CHUCTEM OpPraHOB HEOOXOAWMO HAYMHATH C MPOCTEHINNX M 3aKAaHYMBATH MJICKOIMU-
TaromuMu. PaccMoTpuTe, Kak M3MEHSJINCH BHEITHUE ITOKPOBBI )KHBOTHBIX, CKEJIET, MUMICBAPUTETb-
Hasl, pIXaTeNbHasA, KPOBEHOCHAs, BBIICIUTENbHAS, HEPBHAS, SHIOKPUHHAS M PEMPOAYKTUBHAS CHUC-
TEMBI. YKKUTE, KAKOE MECTO 3aHUMAET IBOJIOIUS CUCTEM OPTraHOB B BOJIOIMY OPTaHU3MOB M KaK
Ba)XHO 3HATH 00 ATOM, IIPOJIOJKASTCS JI Ceiiuac IBOIIOLUS CUCTEM OPTaHOB.

2. JlaiiTe ompezaesieHHe 3J0pPOBbs YeOBEKa, KOTOpoe chopMmynupoBaHo B ycraBe BO3, ykaxure
pasHUIly MEXAY WHANBUAYAIbHBIM M OOIIECTBEHHBIM 3J0POBbEM. YKAKUTE BIHUSHHUE MPHUPOIHO-
IKOJIOTHYECKUX (PAKTOPOB, COITMATEHO-3KOJIOTHICCKIX (haKTOPOB 3/I0OPOBBS YEIOBEKA.

YKakuTe UCTOPHIO B3aMMOOTHOIICHHWH OOIECTBA M MPHPOJMBI, BAKHEUIINE 3KOIOTHYECKHE MPO-
0JIeMbI COBPEMEHHOCTH, BUJIBI 3aTPS3HCHHSI OKPYKAIOIIEH Cpe/ibl, 00beKTh U MaciTadbl. HazoBute
TOKCHUYHBIE BEIECTBA, KOTOPhIE CIIOCOOHBI HAKAIIMBAaThCSA B MPHUPOAHON Cpele, a TakkKe B opra-
HU3Me YelloBeka. Kakwe opraHbl Mpekie BCEro MOpakaeT 3arpsA3HEHHBIM BO3JYX, KaKHe 3arpss-
HSIOIIME BEIIECTBA MPEACTABISAIOT HAMOOBIIYIO OMACHOCTD JJIsl YeJIOBEUECKON MOMySIUU U TIPU-
POHBIX OMOTUYECKUX COOOIIECCTR.

3. Ykaxure (pakTopbl BOCIIPOU3BEACHUS Y€JIOBEUECKOM MOMYIISIINH, MPUIHNHY TUTaHTCKOTO TeHEeTH-
YECKOTO pa3HO00pa3us JIFOJICH.

2.11 Mpakruyeckoe 3ausaTue Ne 11 ( 2 yaca).

Tema: «Opranusm 1 JUYHOCTDHY

2.11.1 3apanue nJist padoThI:

1. IToaroToBuTH NOKIAABI HA TeMy: «lIcMXHUYeckoe U COMAaTUYECKOE Hadasla B YEIIOBEKE»

2. [TogroroBuTh MOKIaABI HA TEMY: «buongornueckn 060CHOBaHHBIC MOTPEOHOCTH YEIIOBEKA.
buostuka»

3. [TogroroBuTh MOKIaABI HA TEMY: «MeauIMHCKOE oOecTieueHue. Y CIIOBUS U 00pa3 Ku3-
HI»

2.11.2 KpaTkoe onucanue NpoBOIUMOI0 3aHSITHS:

B xoJe 3aHATHS 03HAKOMHTHCS C TIOHSITUEM T€HETUYECKUI MOHUTOPHUHT, OIPEIEIIUTh KaKo-
BO €T0 3HaUYCHHE B MPOPUIAKTHKE HACIICICTBEHHBIX OOJIE3HEH, B OXpaHe CpeIbl OOMTaHUS YEIIOBE-
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Ka, HA30BUTE METO/bl U3yUEHUS HACIEACTBEHHOCTH YeioBeka. OnucaTb BEpXHUN U HUKHUHN ypoO-
BEHb WHAMBHUAYAJIbHBIX TOTPEOHOCTEH UenoBeKa, BIMSHUE COCTOSHUS OKPYKaroIllel cpenbl, 00-
pasa )KU3HU Ha 3J0pOBbE YEJIOBEKA.

2.11.3 Pe3yabTaThbl U BHIBOABI:

1. Ob6parute BHUMaHKE, 4TO MPOPUITAKTHKA HACIEACTBEHHBIX 00JIe3HEH CBOIUTCS K PO u-
JaKTUKe 0OJe3HEeH, YHACIEJOBAaHHBIX OT MPEAbIAYIINX MOKOJIEHUH (CerperaloHHbIi rpy3) U Mpo-
¢mnaktuke O60se3HEH, HOBOBO3HUKAIOUIMX B PE3yJbTaTe MYTAIMi B 3apOJBIIIEBBIX KIETKaX POAH-
Tenel (MyTalMOHHBIN rpy3). OObSICHUTE, YTO TaKOE FeHETHUYECKUH MOHUTOPUHT U KAaKOBO €ro 3Ha-
YeHue B MPO(PUIAKTHKE HACIEICTBEHHBIX O0JIe3HEH, B OXpaHe Cpebl OOMTAaHUs YeI0BEKa, HA30BUTE
METO/Ibl U3YUYEHUS HACIEACTBEHHOCTH YEJIOBEKA.

2. YKaXuTe BEpXHUH W HIKHUHA ypOBEHb MHIUBHIYAJIbHBIX MOTPEOHOCTEH YeIoBeKa, yKa-
xKuTe o0uryro cxeMy norpedHocteil yenoeka(ro H.D.Peiimepcy), BiIMsiHEE COCTOSIHHS OKPYKalo-
e cpesbl . 00pasa )KU3HH Ha 37I0POBBE YEIIOBEKA.

3. O6paTuTe BHUMAaHUE, YTO MO3HAHUS CIIOKHBIX B3aHMMOJICHCTBHI BHYTPEHHUX OMOCHCTEM
OpraHu3Ma M BHEIIHUX (PAKTOPOB OKPYIKAIOIIECH CPebl SBUIOCH OCHOBOM JUISl CO3JJaHHS TaKUX JIUC-
IUIUIMH, Kak ['uruena u Baneonorus. O0bACHUTE B YeM CYTh 3TUX HAyK U KaK OHH COOTHOCSITCS C
9KOJIOTHEN.

2.12 MpakTuyeckoe 3ausaTue Ne 12 ( 2 yaca).

Tema: «cTopus 3xoaoruu. buocdepa»

2.12.1 3apanue 1Jist padoThI:

1. IToaroroButs nokiaael Ha TeMy: «I'eocdepa 3emian. Ob1ast XapaKTepPUCTHKA IJIAHETHI
3emutst. Hoocdepay

2. IloarotoBuTH NOKIAABI Ha TeMy: «VcTopust SKOJIOTHM»

3. IloaroToBuTH MOKIAABI HA TeMY: «PelmieHue 3a1aq o SKOJIOTHI

2.12.2 KpaTkoe onucaHie NpoBOHMOI0 3aHATHS:

B xoze 3aHsATHS 1aTh onpeenieHne OMocgepsl, ONMcaTh CTPYKTYPY Onocdepsl, mpeaeist
6uocdepsl. BeIscHUTB, 4TO Takoe Hooc(hep au B ueM LIEHHOCTh yueHus: BepHaackoro o Hoocdepe.
JlaTb ompeneneHue SKOIOTUN KaK HAyKH M yKa3aTh Ha B3aUMOCBSI3b €€ C IPYTUMHU HayKaMH.

2.12.3 Pe3yabTaThl U BHIBOJbI:

1. IlpuBeauTe AaHHBIE O MPOUCXOXKICHUU KU3HU, O MUKPOAIBOJIIOLMH U BUI000pa30BaHHH.
Ykaxurte Bo3pacT 3eMIIu.

Haiite ompenenenue Ouocdepbl, KTO BIEepBble BBed Ha3BaHue «buocdepa» m KTo co3man
yueHue o Ouocdepe. Ykaxute CTpykTypy 6nochepsl, npeaenst 6uochepsl. Uto Takoe K1UBOE Belle-
CTBO, YK@KHUTE CHElH(pHUUECKUe CBOMCTBA U (DYHKIIMH >KUBOTO BELIECTBA, TUIIBI KPYrOBOPOTOB Be-
niectB. [IpuBenuTe MpUMeEpHl SKOCUCTEM M YTO TAKOE CYKIIECCHS SKOCHCTEM.

BrisicHuTe, uTO Takoe Hoocdepa U oYeMy BO3HUKIIO Takoe MoHsATHe? B uem 1eHHOCTh yue-
HUs BepHanackoro o Hoocdepe M BOZMOKHO JIM BOSHHKHOBEHHE HOOC(HEpHI B pe3ysibTaTe KOIBOIIO-
UM MEXJTy YeJIOBEUECKHM OOIIIECTBOM U IPUPOJHOM Cpe1oii.

2. [Ipu ompeneneHnN YKOJIOTHH KaK HAYKH yKa3aTh HA B3aUMOCBS3b €€ C IPYTHMH HAyKaMHU.
HazoBute mpuymuHbI, onpeaeauBIIne MEXAUCIUIUIMHAPHBIA XapakTep 3TOH HayKu. Y TOUHHUTE, KaK
KJIaCCU(UIUPYIOT 3KOJIOTHIO B 3aBUCUMOCTH OT U3y4aeMbIX 00BEKTOB, OT pa3MepOB OOBEKTOB U3Y-
YeHusl (ayTIKOJIOTHs, IEMIKOJIOT U, CHHIKOJIOTHs).

3. M3yuute 3a1a4n Mo 3KOJIOTUH.
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2.13 IlpakTuyeckoe 3ansaTHe Ne 13 ( 2 yaca).

Tema: «Kpyrosopot Bemects B 0uocepe»

2.13.1 3apanue 1Jis1 padoThbI:

1. IToaroToBUTH TOKIAIbI HA TEMY: «DKOJOTHs 0COOeH, MOMmysuii, COOOLIECTB U IKOCH-
CTEM»

2. [TonrotoBuTh A0KIaAbI HA TeMy: «THUIIBI KPYTOBOPOTOB BEILIECTBY»

3. IloaroroBuTh MOKIaABI HA TeMY: «KpyroBOpOThI OCHOBHBIX OMOTEHHBIX BEIIECTB U dJie-
MEHTOB»

2.13.2 KpaTkoe onucanue NpoBOIHMOI0 3aHATHS:

B xoge paboTbl 03HAKOMUTBHCS C OCHOBHBIMU THUIIAMH COOOIIIECTB OPraHU3MOB, YKa3aTh
OCHOBHBIC THIIBI CBS3€H M B3aMMOOTHOIIICHUH MEXTy OpraHu3MaMHu, (DYHKIIMOHAILHBIC TPYTIIIHI
OpraHu3MOB B 3KocucTeMe. PaccMOTpeTh KpyroBOpOTHI a30Ta, yriiepoaa, pocdopa, BOAbIL.

2.13.3 Pe3yabTaThl U BHIBOJBI:

1. YkaxxuTe TUIBI COOOIIECTB, JalTe MPUMEPBI AIKOCHCTEM, UX B3aMMOCBS3U, CAMOpPETyIIs-
U0, YKaXXHUTE TUIIBI CBS3CH M B3aMMOOTHOIICHHU MEXTy OpTraHU3MaMu, (PYHKIIMOHATBHBIC TPYIIIIBI
OpPraHU3MOB B 9KOCHUCTEME.

2. BeiicHUTE, KaK OCYIIECTBISETCS OMOJIOTUYECKHIA KPYTOBOPOT BEIIECTB, YKAXKUTE THITBI
KPYTrOBOPOTOB BEIIIECTB, SKOJIOTHYECKHUX MUPAMHU, TPABHIIIA SKOJIOTHUECKON MUPAMHUIBI, TalTe OT-
peAeNieHNUE IETH U CETH MUTAHUS, YKOKUTE BUJIBI TPOPUICSCKUX YPOBHEH, TUIIBI ITUIICBBIX IICTICH.

3.00bsicHUTE KPYTOBOPOTHI a30Ta, yriepoa, pocdopa, BOAbL.

2.14 Mpaxkruyeckoe 3austue Ne 14 ( 2 yaca).

Tema: «@akTophI cpebl U 0011Me 3AKOHOMEPHOCTH X JeHCTBHA HA OPraHU3MbD»

1. IToaroToBUTH NOKIaAbI HAa TeMy: «Cpelbl )KU3HM U 3KOJIOrHYecKhe (PakTopbD)

2. [ToAroTOBUTH JTOKJIA/IBI HA TEMY: «3aKOHBI IEHCTBUS YKOJIOTUYECKUX (PAKTOPOBY

3. IloaroroBuTh NOKIaABI Ha TeMy: «BaxHeilmue abnorndyeckue GakTopsl cpeabl (CBET,
TeMIeparypa, BoJ1a, 3auyecKue)»

2.14.2 KpaTtkoe onucanie nNpoBOIHMOr0 3aHATHS:

B xoxe 3aHATHS paccMOTPETh Cpe/ibl OOUTAHUS M SKOJIOTHYECKOM HUIIM, MX KIaccU(pUKa-
110 (haKTOPOB CpeJibl U 00IIME 3aKOHOMEPHOCTHU UX JEHCTBUS Ha OpraHu3Mbl. BbIenTh OCHOBHBIE
3aKOHOMEPHOCTH JIeMCTBUS 3KOJIOIHYECKHX (PaKTOPOB, KOJMUECTBEHHOE BhIpakeHUE (PaKTOpPOB
cpenbl. A TakKe ONpeeuTh OCHOBHbIE a0uoTH4YecKre (hakTophbl Cpeibl U IeJICHHE OPraHU3MOB T10
OTHOILEHHIO K TAHHBIM (pakTopam.

2.14.3 Pe3yabTaThl U BBIBOJbI:
1. MaitTe ompenenenne cpeapl OOUTaHUS U HKOJOTHIECKON HUIIH, Kiaccudukanuio GakTopoB cpe-
IIbI ¥ OOIIIME 3aKOHOMEPHOCTH WX JACHCTBHS HA OPTaHU3MBL. Y KaXKUTE, Kakue PaKkTOpPHI Cpelbl B3au-
MOJICHCTBYIOT B OMOIICHO3€ ¥ OMOTEOIIEHO3€ B UTO CIYXKHT JIJISl HUX OTPAHHUYUBAIOITUM (DaKTOPOM.
2. Boienure OCHOBHBIE 3aKOHOMEPHOCTH JEHCTBHS SKOJIOTHYECKUX (PaKTOPOB, KOJIWYECTBEHHOE
BbIpaxkeHHe (aKTOPOB Cpebl, YKAXKHUTE, UTO TAKOE IKOJIOTUYECKAsi TOJIEPAHTHOCTh, 3KOJOTHUYECKHM
CIIEKTp BHJIA.
3. Ykaxure BaxkHelne abuornyeckue (GpakTopsl cpeibl, AeIEHUE OpraHM3MOB MO OTHOIICHHUIO K
TEMIEPATYPE, CBETY, Biare, KUCIOTHOCTU U IIOJOPOAUIO OYB.

2.15 IlpakTuyeckoe 3ansaTue Ne 15 ( 2 yaca).

Tema: «bnornueckue GaxkTopbl cpeabl»

2.15.1 3apanue nJist paGoThI:

1. . [loarotoBUTh AOKIAIBI HA TEMY: «['OMOTHIHMYECKHE U TETEPOTUITUUECKHIE PEAKIIUN»
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2. . [loaroToBUTH NOKIAABI HA TEMY: «300T€HHBIC U (PUTOTCHHBIEC (PAKTOPBD)
3. . [logroroButs nokansl Ha TeMy: «bromormyeckne puTMbD»

2.15.2 KpaTkoe onucanue npoBoHUMOIo0 3aHSITHSA:

B xoje 3aHATUS ONIpENEaUTh THUIIBI CBSI3€M U TUIIBI OTHOLIEHUM MEXAYy OpraHu3MamHu, OIu-
caTh 300TeHHbIE U (pUTOreHHble PpakTophl. 3yuuTh 4YTO Takoe OMOJIIOTUYECKUE PUTMBI, a TAKKE
CJIEICTBUEM YETO OHM SIBJISFOTCSI, ONIUCATh PA3HUILy MEXAY IK30I€HHBIM U SHJOT€HHBIM PUTMaM.

2.15.3 Pe3yabTaThbl U BHIBOABI:

1. VkaxuTe TUIIBI CBSI3€M U TUIIBI OTHOLIEHUI MEXAY OpraHU3MaMH.

2. [laiiTe XapakTepUCTUKY 300T€HHBIM U (DUTOTEHHBIM (paKkTopaM. YKa)KHUTE aJanTallii OpraHu3MOB
K YCIIOBHUSIM CPE/Ibl.

3. OOBsicHUTE, YTO TaKOe OMOJOTHYECKHE PUTMBI, YKAKUTE, CIEJICTBUEM YEro OHU SIBISIFOTCS, UX
kiaccupukanuio. Jlaiite XxapakTepruCTUKY SK30T€HHBIM U HJJOTCHHBIM PUTMaM.

2.16 MpakTuyeckoe 3ausaTue Ne 16 ( 2 yaca, uHTepakTUBHasi popma).

Tema: «KAHTpONOreHHbIE BO3/1eiICTBUS HA IPHPOLY.»

2.16.1 3apanue 1Jist padoThI:

1. IToaroToBUTH NOKJIA/bI HAa TeMY: « Kiaccudukanust aHTpONOreHHbIX BO3ACHCTBUI

2. I1oaroToBUTH OKIIAABI HA TEMY: «AHTPOIIOT€HHBIC BO3ICHCTBHSI HA aTMOC(EPHBIN BO3-
IyX U rugpochepy»

3. IloAroToBUTH TOKIAABI HA TEMY: «AHTPOIIOTEHHBIEC BO3/ICHCTBHS HA PACTHUTEIBHOCTD U
YKUBOTHBIX)»

2.16.2 KpaTkoe onucanie NpoBOJIMMOI0 3aHATHUS:

3aHATHE IPOBOANUTCS B UHTEPAKTUBHON (popme. CTyEHTHI OJIy4atoT TBOPUYECKOE 3aaHNE —
JIOKJIaJ] C IpUMEHEHNEM MyJibTuMeua. [locne BhICTyIUIeHNS TPE3EHTYIOUX TPOBOIUTCS 3BPUCTHU-
yeckas 6ecesia, 00CYX/1al0TCsl BCe BapUaHThl OTBETA, BEIOMpas IilaBHbIE M BTopocTeneHHsle. [1o pe-
3y/lbTaTaM IBPUCTUYECKOM Oece/1bl MPOBOIUTCS AUCKYCCUSl MEXy CTy/IeHTaMu. B xoze 3aHsTust
U3y4yaercs MOHATHE «aHTPOIOI€HHOE BO3ACHCTBUEY, TaeTcs KIacCU(UKALMIO aHTPOITOT€HHBIX
¢daktopoB. CTyIeHTBI 3HAKOMATCS C OCHOBHBIMU MCTOYHUKAMH 3arpsiI3HEHUS BO3AYyXa U HKOJIOTHYe-
CKUMH TIOCIIEAACTBUSAMH TJI00ATBHOTO 3arpsi3HEHUs aTMOC(Ephl, IMPsIMOE U KOCBEHHOE aHTPOIO-
TE€HHOE BO3/CHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIA MHP.

2.16.3 Pe3yabTaThl U BHIBOJbI:
1. O6paTuTh BHUMaHUE HA CaMO TOHATHE «AHTPOIMOTEHHOE BO3JIEHCTBHUEY, YKaXKUTE 5 BUIOB BMe-
IaTeJIbCTB YEJIOBEKA B dKojoruyeckue mpouecchl (mo b. KomMmonepy), kimaccudukammsi aHTpoIo-
TE€HHBIX BO3JICCTBHIA.
2. O6paTuTh BHUMAaHHE Ha ONPEIEIICHUE «3arpsi3HEHUE aTMOCPEPHOTO BO3AYXa», YKAXKHUTE THUIIBI
3arps3HEHUs] B 3aBUCHMOCTH OT MacIITaboB, YKa)XKUT€ OCHOBHbIE MCTOYHHUKH 3arps3HEHUS BO3TyXa
U DKOJIOTUYECKHE TIOCIIEICTBUS INI00ATBbHOTO 3arps3HeHHs] aTMOC(epbl. YKakKUTe TJIaBHbIE 3arpsi3-
HUTEJIN BOJ, OCHOBHBIE BUJbl U MICTOYHHUKH U SKOJIOTMUECKUE MOCIIEICTBUS 3arpsi3HEHUS TUAPOCHC-
TEMBI.
3. Ykaxure npsiMoe U KOCBEHHOE aHTPOIIOT€HHOE BO3JEHCTBUE HA pacTUTENbHBIN MHUp. OXxapakTe-
pusyiTe QyHKIMHU Jieca B Ouocdepe u mouyeMy rudenb JECOB ABISICTCS OJHOW M3 HanboJiee cepbes-
HBIX JKOJIOTHYeCKUX mpobiem? KakoBa riaBHeimmas skonoruyeckas (GyHKIHS XKUBOTHOTO Mupa?
HazoBuTe OCHOBHBIE NMPUYMHBI BHIMUPAHUS )KMBOTHBIX, COKPAILEHUS UX YUCIEHHOCTH U YTPaThI
UMU OMOJIOTHYECKOTO pa3HOOOpa3usl.

50



2.17 IlpakTuyeckoe 3ansaTue Ne 17 ( 2 yaca).

Tema: «Bo3aeiicTBUe CeJIbCKOX03MCTBEHHOM AeSITEJIbHOCTH YeJI0BEeKa HA IPUPOLY»

2.17.1 3ananue aas padoThbI:

1. IToaroToBUTH NOKJIA/bI HA TEMY: «BiHsHNE CeTbCKOX035ICTBEHHON AEATEILHOCTH Yelo-
BEKa Ha HKOJIOTUYECKOE PAaBHOBECHE B IIPUPOACH

2. IlogroroBuTh NOKIaAbI Ha TeMy: «JlanamadTHas opraHu3anus arpo’KocucTeM. AJbTep-
HAaTUBHOE 3EMJICEIINEY

3. IlogroroBuTh nOKIaAbI Ha TeMy: «llyTH pereHus 3KoI0ruyeckux npoouem»

4. IloarotoBuTh AOKIaAbI HA TEMY: «MexXayHapoaHOE COTPYAHUYECTBO B 00JIaCTH IIPUPO-
JIOTIONIb30BAHMs U OXpaHbl OKPYXKAIOIIEH CPEIbI»

2.17.2 KpaTkoe onucaHie NpoBOIHMOr0 3aHATHUS:

B xone 3aHATHS  pacCMOTPETHh OCHOBHBIE OTJIMYMS OT IPUPOAHBIX OT arpodkocucreM. O3-
HaKOMHUTKCS ¢ Kiaccupukanueiit 6momos mo 0. Oxymy. PaccMoTpeTs OCHOBHBIE IPHHIIUAIIBI MEX-
JlYHapOJHOTI'0 3KOJIOTHYECKOr0 COTPYIHUYECTBA U OCHOBHBIE HAIIPABJIIEHUs MEXAYHApPOIHOIO CO-
TpyaHu4ecTBa Poccun B 0071aCTH OXpaHbl OKPYXKarOLIeH cpeibl.

2.17.3 Pe3yabTaThl M BBIBOJBI:

1. Ykaxxure OTIIMUUTENIbHbIE TPU3HAKU arpO’IKOCUCTEM, UX OCHOBHBIE OTJIMYMSI OT IPUPOIHBIX, IO-
HATHE «IKOJIOIMUYECKOro B3pbiBay. [loueMy Helnb3s npeBpaiiarh Bech JaHAPT B CEIbCKOXO3ANUCT-
BEHHBIN?

2. Yro Takoe naHmmadT ¥ B 4eM CyTh JaHAmAa(THOro noaxona B skosoruu? Uro Ttakoe GMOMBI?
Kak cBs3ansl ¢ manamadramu? OOparure BHUMaHUE HA Kiaccudukanuto 6momos 1o 10. Onymy.

3. yKaXHTe IMyTH peIIeHUs SKOIOTUIECKUX MPodIIeM.

4. OOBEKTHl OXpaHbl OKpYXaroIle cpelbl JAeNATCs Ha HAllMOHAJIbHBIE M MEXAyHapoJaHbIE, JaiiTe
XapaKTEPUCTHKY. YKaKUTE OCHOBHBIE ITPUHIIMIIBI MEKIYHAPOIHOTO 3KOJOTUYECKOTO COTPYAHHYE-
CTBa M OCHOBHBIE HaIIPaBJICHUs MEXIyHapOJHOI0 cOTpyAHHuYecTBa Poccun B o0nacT oXpaHbl OK-
pyxatomieil cpenpl. YTo BBl 3HaeTe 0 BakHeHeM Gopyme 1mo 3kojaoruu B XX B. — KOH(EpEeHIUH
OOH B Puo-ne-Xanetipo B 1992r.?

2.18 MpakTuyeckoe 3ausTue Ne 18 ( 2 yaca).

Tema: «B3anMOOTHOIIEHUSI IPHPOJBI U 001IECTBA)

2.18.1 3apanue nJist padoThI:

1. IToarotoBUTH NOKIa/El HAa TeMY: «IJ100anbHbBIE SKOJIOTHYECKHE KPU3HUCHI, KATaCTPO(bI U
MyTH UX TIPEOJIOTCHUSD

2. IloarotoBuTh MOKIaAbI Ha TeMy: «KoHIenus coxpaHeHus: OnopazHooopazusi»

3. IToAroToBUTH MOKIIAABI HA TEMY: «DKOJIOTHYECKask YKCIEPTH3a, MOHUTOPHHT M ITPOTHO-
3UpOBaHUE. DKOJOTHUECKAs TUKAY

2.18.2 Kpartkoe onucanue mpoBOIHMOT0 3aHATHS:

B xoze 3aHATUS M3YYUTh NPUHIMITHAIBHOE PA3INUNE MEKIY KOJIOTMYECKUM KPU3UCOM U
HKOJIOTMYECKOM KaTacTpodoi, MX KiIacCU(PHUKALUIO B 3aBUCUMOCTH OT MaciTada, rimodaibHble IPo-
THOCTHYECKHE MOJIENN; OOBSCHUTH KOHLIEIIIHIO OMOpa3HOOOpa3Hs.

2.18.3 Pe3yabTaThl U BHIBOJbI:

1. YTOUHHTE NPUHIMITHAIEHOE PA3INYNE MEXKY HKOJIOTHYECKUM KPU3UCOM U IKOJIOTUYECKO KaTa-
ctpodoii, X K1accupUKAIKMIO B 3aBUCUMOCTH OT MaciiTada, ri1o0abHbIe TPOTHOCTHYECKUE MOJIE-
.

2.00BICHUTE KOHIIETITUIO COXPaHEeHUsI OnopazHooOpa3us

2. JlaifTe onpeaeneHne SKOJIOTUYECKOr0 MOHUTOPUHTA, €r0 KOHEYHYIO 11eJb, KIaCCU(PHUKAINIO B 3a-
BUCHUMOCTH OT CTEMEHH BBIPAXEHHOCTH AHTPOIOI€HHOI'O BO3ACMCTBUS M B 3aBUCHMOCTH OT Mac-
mraba HaOmoneHus. Jlaiite ompeneeHne dKOIOTHUECKON IKCIEpTUsbl, €€ 00BEKTHl M MPUHITUIIBL
BrrsicHuTe, kakue BUABI 9KOJOTHYECKON IKCIIEPTU3HI MTPElyCMaTPUBAET 3aKOHOIaTEIbCTRO.
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	Круговорот кислорода  заключается в том, что атмосферный кислород используется растениями и животными при дыхании (сжигании пищи), в результате которого освобождается  энергия, вода и двуокись углерода в фотосинтезе, при котором освобождается кислород...

