IIpunoxkenne k PaGoueit nporpamme
OCHOBHOI'0 00111er0o 00pa30BaHUA
1o 0uosiorum (yriry0JieHHbI YPOBEHb)

IIEPEYEHb (KOAUDPUKATOP) PACITPEJEJIEHHBIX 1(0) KJIACCAM
MMPOBEPSEMBIX TPEBOBAHUM K PE3YJBLTATAM OCBOEHUSI OCHOBHOW
OBPA3OBATEJIbHOI IPOIPAMMBI CPEJHEIO OBIIETO OBPA3OBAHUA W
IJIEMEHTOB COJAEPKAHUS 110 BUOJIOI' MU

B ¢enepanpHbiX W peruoHaNbHBIX MpOLEAypax OIEHKM KadecTBa OOpa3oBaHUS
UCIIONB3YETCsl mepeueHb (KoauduKaTop) pacmnpefesieHHBIX [0 KJaccaM MPOBEPSEMBIX
TpeOOBaHUIl K pe3ybTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPETHEr0 00ILIEro
00pa30BaHMs U 3JIEMEHTOB COJEPKAaHUS 110 OMOJIOTHH.

IIpoBepsiemblie Ha EI'D o 6mosiorum TpeGoBaHus K pe3y/ibTaTaM 0CBOCHHUS OCHOBHOM
00pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi

Kon IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
NpoBepPSIEMOro
pe3yjabTara
1 CdopmMupoBaHHOCTh 3HaHUI O MecTe€ M POJM OUOJIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MHpA, B IO3HAHUU 3aKOHOB MPUPOJBI U
PEILIEHUH JKU3HEHHO Ba)KHBIX COLUAIBHO-3THUYECKUX, SJKOHOMUYECKUX,
HKOJIOTUYECKUX MPOOJIEeM UeIOBEUECTBa, a TAK)KE B PELLICHUH BOIIPOCOB
paIoHaIbHOTO IPUPOJIOTIONB30BaAHMS, B (DOPMUPOBAHUN IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJE, OOIIECTBY, YEJIOBEKY; O BKJIa/J€ POCCUHUCKHUX U
3apyOEKHBIX YUEHBIX - OMOJIOTOB B Pa3BUTHE OMOIOTUHN

2 Brnanenune cucremoli 3HaHHM 00 OCHOBHBIX METOJaX HAyYHOTO

MO3HAHUS, MCIOJNb3YEMbIX B OMOJIOTMYECKUX MCCIEOBAHUSAX JKHUBBIX
O0OBEKTOB M JKOCHCTEM (OMHCAaHME, W3MEPEHHEe, IPOBEACHUE
HaONIOZIeHUH); Croco0aMu BBISBIICHUS W OIEHKH aHTPOIOTEHHBIX
W3MEHEHUH B NpPUPOJE. YMEHHUE BBIIBUIATh I'MIIOTE3bI, IPOBEPATH MX
HKCIEPUMEHTAIBHBIMUA CPEICTBAMU, (GOPMYIHUPYS LENb UCCIIECAOBAHUS,
aHAJTM3UPOBATh MOJIYUYEHHBIE Pe3yIbTAThI U JAeIaTh BHIBOIbI. BrisiBIeHue
3aBUCUMOCTH MEXJy HCCIEAyeMbIMH BEJIMYMHAMH, OOBICHEHHE
MOJIyUEHHBIX  pEe3ylbTaTOB W (OpMYIMpOBAaHHE  BBIBOJIOB C
WCITOJIb30BAaHNEM HAYYHBIX ITOHSATHH, TEOPUHI U 3aKOHOB
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3 YMeHue BIaieTh CUCTEMOM OMOJIOTHYECKUX 3HAHU, KOTOpast BKIIOYALT:
OCHOBOTIOJIATAIONINE OUOJIOTUYECKUE TEPMUHBI U TOHSATUS (JKU3Hb,
KJIETKa, TKaHb, OpraH, OPraHu3M, BHJ, MOIYJISIUsA, SKOCHCTEMA,
ouoreHo3, buocdepa; MmeTaboIM3M, TOMEOCTa3, KIIETOUHBI UIMMYHHTET,
OouocuHTe3 Oenka, OMOMOJUMEpPBI, ITUCKPETHOCTb, CAMOPETYISALHUS,
CaMOBOCIIPOU3BEICHNUE, HaCJEACTBEHHOCTb, U3MEHYUBOCTb,
HHEPro3aBUCUMOCTb, POCT U pa3BUTHE); OUOJIOTUYECKUE TEOPUU:
kierouHas teopus T. [lIsanna, M. Illneiinena, P. Bupxosa; kioHanbHO-
cesiekTuBHOro uMMmyHnureta I1. Opnux, .. MeunnkoBa, XpoMocOMHast
Teopus HacyeAcTBeHHOCTH T. Moprasa, 3aK0H 3apO/IbIIIEBOIO CXOACTBA
K. bapa, 3Bonmtounonnas teopus Y. JlapBuHa, CUHTETHYECKAsA TEOPUS
ABOJIIOIMH, Teopus aHTpororeHe3a Y. [lapsunHa; Teopusi OuoreoneHosa
B.H. CyxkaueBa; yuenue H.M. BaBunoBa o meHTpax MHOrooOpasus H
MIPOUCXOXKICHUS KyNbTYpHbIX pactenuid, yuenue A.H. CepepuoBa o
NyTSIX W HalpaBleHUAX 3Bojouuu, ydyeHue B.W. Bepnanckoro - o
ouocdepe); 3akoHBI (€AMHOOOpPA3Usi MOTOMKOB TIEPBOTO ITOKOJICHUS,
pacuIeIUIeHHUs] TPU3HAKOB, HE3aBUCUMOT'0 HAacJeAOBaHUs MPU3HAKOB [
Menpens; CUEIJIEHHOTO HACIEJOBaHUsI TPU3HAKOB M HapyIICHUS
cuerieHuss reHoB  T. MopraHa; TOMOJIOTMYECKHX PSJOB B
HacjaeacTBeHHOM wm3MeHunBocTH H.M. BaBmioBa;, TI'€HETHYECKOIO
paBHoBecust J[>x. Xapau u B. BaitnGepra; 3apoasimeBoro cxoactsa K.
bapa; 6uorenernyeckuit 3akon J. ['exkens, ®. Mrosiepa); IPUHIUIIBI
(4UCTOTHI TameT, KOMIUIEeMEHTAapHOCTH); MpaBuwia (MuHuMyMmMa lO.
JInbuxa, SKONOrMUECKON MUpaMHUAbI YHUCeNl, OMoMacchl U DHEPTrHH);
runote3bl (koarnepatHoil AWM. OmapunHa, mepBuuHOro OynpoHa JIK.
Xonneitna, mukpocdep C. dokca, pudbo3uma T. Uek)

4 YMmenue peliaTe TTOHUCKOBLIC OHOJIOTHYECKHUE 3aJa4l, BBIABJIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3U MCKOY HCCICAYCEMBbIMU
OMOJOTHYECKUMU O6L€KT&MI/I, nponeccaMmm M ABJICHUAMU, JO€JIAaTh
BbIBOJAbI M IMPOrHO3bl Ha OCHOBAHWH IIOJIYYCHHBIX PE3YJIbTATOB;
COCTAaBJIATE 'CHOTHUIIMYCCKHUEC CXCMbI CKPCIIMBAHUA JJISA pPa3HbIX THUIIOB
HACJICOJOBAaHUS ITPU3HAKOB Y OPTraHU3MOB, COCTABJIATH CXEMbI IIEPCHOCA
BCIICCTB U DHCPI'UH B SKOCUCTCMAX (I_ICHI/I IIUTaHusA, IIUIICBBIC CeTI/I)

5 YMeHue ycTaHaBIIMBATh B3aUMOCBSI3H MEXKIYy CTPOCHUEM U (DYHKIIUSIMU:
OpraHOMOB, KJIIETOK Pa3HbIX TKaHEl, OpraHaMu U CUCTEMAMU OPTaHOB y
pacTeHUid, )KUBOTHBIX M YEJIOBEKAa; MEXIy dTamamMu oOMeHa BEIIECTB;
TanaMy KJIETOYHOIO0 ULHMKJIA U KU3HEHHBIX IHMKJIOB OPTraHU3MOB;
dTaramMu 3M6pI/IOHaJ'II)HOFO pasBUTHA; TCHOTHUIIOM U q)eHOTI/IHOM,
dbenoTuniom u (pakTopamm cpebl OOUTAaHMSI; TPOILIECCAMH DBOJIIOIUH;
JABDKYIIUMU CHJIAMH  AHTPOIIOIrC€HE3a, KOMIIOHCHTaAMHU Ppa3JInYHbIX
OKOCHUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OPraHu3mMoB
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6 YMeHue BBIACTATH CYHNIECTBCHHBIC IPU3HAKU: CTPOCHHS BHPYCOB,
KJIETOK MPOKApUOT U 3YKAPHOT; OJHOKIETOYHBIX W MHOTOKJICTOYHBIX
OpPraHu3MOB, BUOB, OMOT€OIIEHO30B, KOCUCTEM B OMOC(EPBI; CTPOSHUS
OpraHOB U CHCTEM OPTaHOB PacTEHUIl, )KHUBOTHBIX, YEIOBEKA; MPOLIECCOB
KHU3HEICATCIIPHOCTH, IPOTEKAIOIIMX B  OpPraHM3Max pacTeHHH,
KMBOTHBIX U YEJIOBEKAa; OMOJIOTMUECKHX MPOLECCOB: 0OMEHa BEIIECTB
(meTabonu3m), wHOOpPMAIMKM W TPEBPALICHUS SHEPTHH, OPOXKEHUS,
aBTOTPO(HOTO M TeTepOTPOGHOro THUIOB NUTAHUA, (oTocHHTE3a M
XEMOCHHTE3a, MHUTO3a, Meio3a, TraMeroreHesa, 3MOpUOreHesa,
HOCTIMOPHOHATIBHOTO  Pa3BUTHSI, PAa3MHOXKEHHS, HHIMBUIYAJIHLHOTO
pa3BUTHS OpraHu3Ma (OHTOI'€HEe3a), B3aUMOJICHCTBHUS T€HOB, T€TEPO3UCA;
JeMCTBUI MCKYCCTBEHHOTO 0TOOpa, CTAOMIN3UPYIOIIET0, ABIKYIIETO U
Pa3pBIBAIOIETO  €CTECTBEHHOTO  OTOOpa;  aJUIONMAaTpU4ecKOro U
CHMITaTPHYECKOTO  BUI000pa30BaHMSA; BIUSHUS  JBIDKYIIMX  CHJI
HBOJIIOLIMH HA TeHO(OH TOMYIISAIUH; TPUCIIOCOOIICHHOCTH OPTaHU3MOB
K cpezie OOMTaHUs, YepeOBaHUs HAlIPABICHHH 3BOJIIOIMN; KPYrOBOPOTa
BEILIECTB M ITOTOKA YHEPTUH B IKOCUCTEMAX

7 CdopMUpOBaHHOCTb YMEHHsSI BBIACNATH CYIIECTBEHHBbIC MPHU3HAKU
BUPYCOB, KIETOK TIPOKAapUOT M JYKapUOT, OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BUJOB, OMOTCOIIEHO30B U IKOCHCTEM;
0COOEHHOCTH IpoLeccOB 0OMEHA BELIECTB U MPEBPALLEHUS YHEPTUU B
KJIeTKEe, (DOTOCHMHTE3a, IUIACTUYECKOTO0 W JHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, PAa3BUTUA W
Pa3MHOXKEHHUS, WHIUBUAYAIbHOTO Pa3BUTUS OpraHu3Ma (OHTOTeHe3a),
00pbOBI 32 CyIECTBOBaHHE, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHuUs,
MPUCTIOCOOJICHHOCTH OpPraHU3MOB K Cpele OOHWTaHUS, BIUSHUA
KOMITIOHEHTOB SKOCHUCTEM, aHTPOIIOT€HHBIX U3MEHEHHH B SKOCHUCTEMax
CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB M IPEBPAICHUS SHEPTUU B
ouocdepe

8 YMeHue ucnoiab30BaTh COOTBETCTBYIOLIUE apTryMEHThI, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY JUISl TOKA3aTeNbCTBA POJICTBA OPIraHU3MOB
Pa3HBIX CUCTEMATUUYCCKHUX IPYIII;, B3aNMMOCBA3U OPraHU3MOB H CPCIbL
OoOUTaHUA; €IMHCTBA YEIIOBEUECKUX pPAC; HEOOXOIUMOCTH 310POBOTO
o0Opa3a >KU3HHU, COXpPAHEHHUs pPa3sHOOOpa3Hsi BHJIOB M 3KOCHUCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IIPUPO/IbI U YEIOBEYECTBA

9 YMenue KPpUTHYCCKU OLICHUBATH I/IH(I)OpMaI_II/IIO OHOJIOTHYECKOTO
COACPpKaHUA; HUHTCPHPCTUPOBATL I3THYCCKUC ACICKTBI COBPCMCHHBIX
HCCIeI0OBaHUN B 6I/IOJIOFI/II/I, MCIUIMHEC, 6I/IOTCXHOJ'IOTI/II/I; paccMaTpruBaThb
r100aJIbHBIE SKOJIOTHYCCKUE HpO6HeMLI COBpPCMCHHOCTH, (I)OpMHpOBaTL
1O OTHOIICHUIO K HUM COGCTBCHHYIO ITO3UIIHNIO
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Ilepedyenn 31eMeHTOB coep:xaHusi, IpoBepsieMbIX Ha EI'D mo 6mosiorun

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

10 kaace

buonorus xak HayKa. JKuBbIe cCHCTEMBI U UX HU3YUBCHHUC

11

CoBpeMeHHast OMOJIOTHS - KOMIUIEKCHAs Hayka. buosiornyeckne HayKu U
u3yyaemple HMU TpoOiembl. DyHIaMEHTANbHBIC, TPUKIAJHBICE U
IMOUCKOBBIC HAYUYHBIC MCCJIICIOBAHUS B Ouosioruu. 3HadYeHUE GI/IOJ'IOI‘I/II/I B
(GOopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
[Ipodeccun, cBs3anHble C Ouosiorueil. 3HaUYeHHE OHOJIOTUM B
MPAKTUIECKOH JICITeILHOCTH YeJI0BEeKa: MEIUIINHE, CEITLbCKOM XO035HCTBE,
MPOMBIIIICHHOCTH, OXPaHE MPUPOIbI

1.2

KuBble cucteMbl Kak mpeaMeT u3yudeHust ouosioruu. CBOMCTBA MKUBBIX
CHCTEM: €JMHCTBO XMMHUYECKOI'0 COCTaBa, AUCKPETHOCTb U LEJIOCTHOCTb,
CJI0)KHOCTb u YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb,
camMoOpraHu3anus, CaMOBOCIIPOU3BEICHHE, pa3ApakKuMoCTh,
U3MEHYMBOCTb, POCT M Pa3BUTHE. YPOBHU OpPraHU3alMU KUBBIX CHCTEM:
MOJICKYJISIPHBIH, KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH,
MONYJIIHHOHHO-BUI0BO, 9KOCHUCTEMHBIN (OnoreoneHOTUYECKHi),
ouocdepusiii. [Ipornecchl, mpoucxoasmiye B )KUBbIX cucteMax. OCHOBHBIE
npu3HaKy kuBoro. JKu3Hp kak popMma CyIiecTBOBaHUS MaTEpPUU

1.3

Mertoapl Ononorudeckoit Hayku. HaOmonenue, usmepeHue, SKCIepuMeHT,
cucreMaTru3anus, MeraaHann3. [loHsSTHEe O 3aBHCHUMOM M HE3aBHCHUMOI
nepemeHHoil. [lmannpoBanue skcrniepuMeHTta. IlocTaHOBKa M IpoBepka
runote3. HyneBas rumoresa. [loHsTHe BBIOOPKHM M €€ JOCTOBEPHOCTH.
Pa3bpoc B Ononornyeckux aaHHbIX. OlieHKa JOCTOBEPHOCTH MOTYYEHHBIX
pe3ynbratoB. IIpuumHBI UCKaXEHUs Ppe3ysbTAaTOB  AKCIIEPUMEHTA.
IloHsTHE CTAaTHCTUYECKOIO TECTA

Knerka kak Omosorudyeckasi cCucreMa

2.1

Knerka - cTpykTypHO-(QyHKIMOHAIbHAs €AMHUIA >XUBoro. Kcropus
oTKphITUs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. lneiinen, P. BupxoB). OCHOBHBIE MOJOKEHHSI COBPEMEHHOMN
KJIETOYHOU Teopuu. MeToabl MOJEKYISIpHOW U KJIETOYHOW OHOJIOTHH:
MUKPOCKOIIHS, XpoMaTorpadusi, 3ekTpodopes, METO MEUEHbIX aTOMOB,
muddepeHanbHOe HEHTPUPYTHpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XHUMHYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPAMUKPOJIEMEHTHI.
Boga wm ee pomp Kak pAacTBOPHUTENS, peareHTa, ydacTHE B
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CTPYKTYpPUPOBAHUU KJIETKH, TEIUIOPETYJALNUU. MHUHEpalbHbIE BELECTBA
KJIETKH, UX OMOJIOTHYecKas pojb. Poib KaTHOHOB M aHMOHOB B KIIETKE.
buonoruueckue nonumepsl. benku. AMHUHOKHCIOTHBINA COCTaB OEIKOB.
Ctpyktypsl OenkoBoii Mousiekynbl. [lepBuuHas crpykrypa Oelka,
HNenTUHAs CBs3b. BTopuuHas, TpeTHuyHasi, YeTBEpTUYHAS CTPYKTYpBHI.
Jenatyparnusi. CpoiictBa  0€KOB. Knaccudukammst ~ Genkos.
buonornueckue  ¢ynkumm OenkoB.  YriaeBoabl. MoHOcaxapu[psl,
Jcaxapuibl, OJMrocaxapuabl U noiaucaxapuabl. OOmMiA MIaH CTPOeHUs
U (PU3UKO-XMMHUYECKHE CBOMCTBA yriieBo0OB. buonornyeckue ¢pyHKIuU
YIJIEBOJIOB. Jlunuasl. I'uapodunsHO-TUAPOPOOHBIE CBOIICTBa.
Knaccudpukanus nununos. Tpurnunepuasl, ¢ocdomunuasl, BOCKH,
crepounibl. buonormueckue QyHkuuu nununoB. OOmume CBOiCTBA
OMOJIOrNYECKUX MEMOPAH - TEKY4eCThb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
nonynponuniaemocts. Hyknennossle kucinotsl. JJHK u PHK. Ctpoenue
HYKJIEMHOBBIX KucioT. Hykieoruzapl. [IpuHIMII KOMIZIEMEHTApHOCTH.
[IpaBuio  Yapradda. Crpykrypa JHK - #aBoiiHas  coupalis.
Mectonaxoxaenne u Ouonorumueckue ¢ynkuun JIHK. Buasr PHK.
®ynkuuu PHK B kierke. Ctpoenue moinekynsl AT®. Makpospruueckue
cBa3u B Mouekyne AT®. buonornueckue ¢yuxuuu ATO.
BoccraHoBneHHBIE — MEPEHOCYMKH, WX  (QYHKOUM B KIIETKE.
CexksenupoBanue JIHK. CrpykrypHas Owuonorusi: OMOXMMHYECKHE U
Onodu3nUecKre UCcCiIeJOBaHUs COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPBI
OroMoIeKyn

2.3 Tunsl KJIETOK: AYKapUOTHYECKAs " IIPOKApUOTHYECKAS.
CrpykTypHO(YHKIIMOHAIBHBIE ~ OOpa3oBaHusi  kieTku.  CTpoeHue
npokapuoTuyeckoi kietku. Kilerounas crteHka OakTtepuil u apxem.
OcobeHHocTH CTPOEHUS reTepoTpopHOI " aBTOTPOGHOM
IIPOKAPUOTUYECKUX KJIETOK. MecTo M pojib MPOKapUOT B OHOIEHO3aX.
Crpoenne U (QYHKIMOHHUPOBAHUE  JYKAPHUOTUYECKOW  KJIETKH.
[Mnazmaruueckas MemOpana (razmanemma). CTpyKTypa Iia3MaTuyecKon
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IUIa3MaTHMUECKyld MeMOpaHy:
naccuBHbIM  (quddy3us, obnerdenHas  auQysus),  aKTHUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKTUBHBINA TpaHcnopT). [lonynpoHuiiaeMocTb
mMeMOpanbl. PaGoTta HaTpuii-KaaMeBoro Hacoca. DHAOLMTO3: MUHOIUTO3,
¢daronuro3. IOk3omuro3. Knerounas crenka. CTpykrypa W (QyHKIHH
KJIIETOYHOW CTEHKH pacTeHuii, rpuooB. [lurommasma. IluTo307b.
[{utockener. JIBrb>KeHUE  IUTOIUIa3MBbl. OpraHouspl  KIETKH.
OpHoMeMOpaHHbIE OpraHOWIbl KJIETKU: SHJIOIIa3MaTH4ecKas CeTh
(OIIC), ammapar ['onbaku, JTU30COMBI, UX CTpOE€HHE U (YHKIUH.
B3aumocBsi3p  olHOMEMOpaHHBIX OpraHouaoB kietku. CrpoeHue
rpaHyssipHoro petukyiyma. CuHTe3 pacTBOpHUMBIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. ['nmajgkuil (arpaHyiasipHbIi) SHAOIUIa3MAaTHYECKUH
perukynym. CekperopHas ¢(yHkius anmapara [ombmku. TpaHcmopr
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BEUIECTB B KJETKe. Bakyonu pacturenbHbIX KieTOK. KileTOuHBIN COK.
Typrop. IlonyaBTOHOMHBIE OpraHOWAbBl  KJIETKH: MHMTOXOHJPUH,
riactuabl. CTpoeHue u pyHKIMH MUTOXOHpUH U mactu. [lepBuunsie,
BTOPUYHBIE M CJOXHBIE IJIACTUABl (OTOCHHTEIUPYIOIUX SYKAPHOT.
XJI0pOIUIacThl, XPOMOIUIACTBI, JICHKOMJIACThl  BBICIIMX  PACTCHHM.
HememOpannble  opraHoujsl  kietku  CrpoeHne U (QYHKUUHU
HEMEMOpaHHBIX OPraHoUIOB KIETKU. PubGocombl. MukpoduiaMeHTHI.
Mprieunbie kieTku. Mukpotpy6ouku. Kierounsnii nientp. CtpoeHue u
JIBIDKEHUE OIKTYTUKOB M PECHUYEK. MHKPOTPYOOUYKH LHUTOIIA3MBl.
Llentpuons. Aapo. O6on0uka siapa, XpOMaTHH, KAPHOIUIA3Ma, SIPBIIIKH,
ux crpoeHue W GyHKUMH. SnepHblii  OeNIKOBBIE  MaTpHKC.
[TpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B HHTep(ha3HOM sIpe.
benku xpomatuHa - ructoHsl. Knerounsle BkitoueHus. CpaBHUTENbHAS
XapaKTepUCTHKA KIETOK AYKapHOT (PaCTUTENIbHOMN, ) KUBOTHOM, I'pHOHOIA)

2.4

AcCUMUIISIIIMS ¥ TUCCUMWIALIMS - JIB€ CTOPOHBI MeTabonu3ma. Tumsl
oOMeHa BelecTB: aBTOTPO(MHBIN U reTepoTpodHBIA. YyacThe KUciIopoaa
B OOMEHHBIX IIpolleccax. OHEPreTHYecKkoe oOecreueHne KIETKH:
npespaiieHrne AT® B oOMeHHBIX nTporieccax. DepMeHTaTUBHBIN XapaKTep
peaxiuii KIeTouHoro Metaboan3mMa. @epMeHThI, UX CTPOCHHE, CBOMCTBA U
mexanusM  gaedictBus. Kodepmentel. Omimums  QepMeHTOB  OT
HEOPraHMYECKUX  KaTalu3aTopoB.  benkumaktuBaTtopel U O€nKu-
MHTHUOUTOpBI. 3aBUCHMOCTb CKOPOCTH (DEPMEHTATUBHBIX pEAKUUHA OT
pa3nmuyHbIX (pakTopoB. IlepBHUHBI CHHTE3 OPraHMYECKUX BEUIECTB B
kierke. dotocunres. Poib XxnopomiaactoB B mpouecce (OTOCHHTE3A.
CgeroBas u teMHoBas (azbl. [IpogykTuBHOCTH (poTOCHMHTE3a. BnusHue
pa3NInYHbIX (PAKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.
XeMOCHHTE3. Paznoobpa3zue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUGULIUPYIONTHE  OaKTepuu, IKeIe300aKTepuH, CepoOaKTepuu,
BOJIOpPOJHbIE  OakTepuu. 3HAYEHHE  XEMOCUHTe3a. AHa’pOOHbIE
opranu3Mbl. Buzsl Opoxkenus. [IpoaykTsl OpokeHust U UX UCIOJIb30BaHUE
YEJI0BEKOM. AHa’poOHbIE MUKPOOPTaHU3MBI KaK OOBEKTBI
OMOTEXHOJIOIUHU U BO30YIUTENHN 60s1e3HeH. ASpOoOHBIE OpraHU3MBbl. DTarbl
sHepreTrueckoro ooOmena. IlogroroBurenbHbld dTam. [nukomus -
OeCKUCIIOpOIHOE pacllIeIieHHe IUII0KOo3bl. bHronornyeckoe okucieHue,
WIM  KJIETO4YHOe JpixaHue. Ponb  MUTOXOHIpH B mpoleccax
Oouonorudeckoro okucienus. Lluxnnueckue peakuuu. OKHUCIUTENIbHOE
dbochopunuposanue. [IpenmyiiecTBa adpoOHOTO MyTH OOMEHA BEIIECTB
nepes aHa3poOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOr0 0OMEHa

2.5

Peaknum wmatpuuHOro cuHtesza. IIpyHIMD KOMIUIEMEHTapHOCTH B
peakuMsaX  MAaTpUYHOrO  CHHTe3a. Peanu3anuss  HACIEACTBEHHOM
nHpopmanuu. ['eHernyeckuit koja, ero cBoiicTBa. TpaHcKpumus -
MaTpUYHBIN CHHTE3 PHK. [IpuHOHATIBL TPAHCKPUIILIUU:
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KOMIUIEMEHTapPHOCTb, AHTHUIAPAIUIEITHBHOCTD, ACHMMETPUYHOCTb.
Tpancnsanus u ee stanbl. Yyactue tpancnoptHeix PHK B OGuocunTese
Oenka. YcmoBusi OuocunTe3a Oenka. KogupoBaHue aMuHOKUCIOT. Porb
pubocom B OmocuHTeze Oenka. OpraHuzalys T€HOMa y MPOKapUOT U
AYKapuoT. Perynaius ak THBHOCTH T€HOB y IpokapuoT. ['unoresa onepoxa
(®d. XKako6, XK. Mano). Perynsanus oOMEHHBIX IPOIIECCOB B KIIETKE.
Knerounslii romeocta3. Bupycel - HekieTouHble (DOpPMBI KU3HU U
oOnuratHele mnapasuThl. CTpOEHHE TMPOCTHIX U CIOXKHBIX BHPYCOB,
peTpoBUpycOB, OakTepuodaroB. BupycHbsie 3a0oneBaHHs YeIOBEKa,
*uBOTHBIX, pactenuil. CITUJI, COVID-19, connanbHbie 1 MEAUIIMHCKHE
poOJIEMBI

2.6

Knerounsnii nuki, ero mepuoabl M perymsauus. MHtepdaza m MHTO3.
OcoOenHocTH TpoleccOB, MpoTekaroumx B uHTepdaze. Iloaroroska
KIeTKHn K  jaeneHuto. Ilpecunrtetnueckuil  (IOCTMUTOTHYECKUN),
CUHTETHUECKUA M TOCTCHHTETHYECKUH (MPEMUTOTUYECKUI) MEpUOIbI
uHtepdazel. Marpuunbnii  cuHTes JIHK-perumkarmus.  I[IpuHnumms
pernkauuu JJHK: koMrmeMeHTapHOCTh, MOJYKOHCEPBAaTUBHBIN CUHTE3,
aHTUnapauieabHocTh. Mexanusm perukanuu  JIHK.  Xpomocowmsbi.
Crtpoenue xpomocom. Tenomepsl U TeroMepasa. XpOMOCOMHBIA HabOP
KIIETKH - KapuoTHIL. JIUTUIOMAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
I'omosiornuneie xpoMmocomsl. [1osoBbIe XpOMOCOMBI. JlelIeHuEe KIIETKHU -
MuTo3. CTaluu MUTO3a ¥ MPOUCXOIAIIIE B HUX ITpoLecchl. TUnbl MUTO3A.
Kapuokunes u uutoknnes3. buosiornueckoe 3HaueHre MuTo3a. Perymamus
MUTOTUYECKOTO IUKJIa KiIeTku. [Iporpammupyemasi kierouHas ruOenp -
aronTto3. OyHKIHOHAIIbHAS TEHOMUKA

OpFaHI/ISM Kak OMOJIOTHYECKas CHCTEMA

3.1

OHOKIETOUHBIE, KOJOHHAJIbHBIE, MHOTOKJIETOYHBIC OPTaHU3Mbl U
MHOTOTKaHEBblE OpraHu3Mbl. @DOpMbI Pa3MHOXKEHUS OPraHU3MOB:
Oecrionoe (BKJIIOYash BEreTaTMBHOE) M ToJjoBoe. Buawsl OGecmonoro
Pa3MHOKEHUSA: MMOYKOBAHUE, CHOPYTSIHS, dbparmeHTanus,
kJioHupoBaHue. [lonoBoe pazmHokeHue. [10n0BbIE KIETKH, UM TAMETBHI.
Meiio3. Craguu meiio3a. [loBegenne xpomocom B Meiioze. Kpoccunrosep.
buonornueckuii cMbICI MeH03a 1 OJIOBOTO Mporecca. Meno3 u ero Mecto
B OKM3HEHHOM IMKJEe oOpraHu3MoB. IIpeasaponpiieBoe pa3BUTHE.
["amerorenes y xuBOTHbIX. [lonoBbie jxene3pl. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. CriepMarorene3 u oorenes3. CTpoeHue MoJIOBbIX KIETOK.
Om1og0TBOpeHHEe W SMOPHOHATBHOE pPa3BUTHE KUBOTHBIX. CHOCOOBI
OTUIOJJOTBOPEHUS: Hapy»KHOE, BHYTpEHHEE. [TapTenorenes.
WuauBuayanbHoe  pa3BuTHe  opraHu3MoB  (oHToreHes). Cramum
sMOpHoOreHe3a XKUBOTHBIX (Ha mpumepe Jarymku). JIpoGnenue. Turbr
npobneHuss. OCOOEHHOCTH APOOJICHHST MIIEKOMUTAIONMINX. 3apOIbIIIECBhIC
JUCTKH (TacTpyssiius). 3aKjajKka OpPraHOB M TKaHEH W3 3apObIIIEBHIX
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JMCTKOB. B3anMHOE BIMSHHE YACTE pPAa3BUBAIOLIETOCS 3apOAbILIA
(sMOpuoOHanbHass MHIYKINA). 3aKIajKa IJIaHa CTPOCHUS JKUBOTHOTO KaK
pe3yJIbTaT HEpPApXUUYECKUX B3aWMOJCUCTBUN TE€HOB. BrusHue Ha
SMOPHOHAILHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYXKArOIIEH Cpeibl.
Poct u pasButue xuBoTHBIX. [TocTamMOproHanpHbIN niepuoa. [Ipsmoe u
HenpsiMoe paszBuTHe. PazButue ¢ meramopdo3om y 0ecro3BOHOUHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHolornueckoe 3HayeHue MNOpPSIMOro U
HENpsIMOTO pa3BUTHUS, UX pacnpocTpaHeHue B mIpupoie. Tumel pocra
JKUBOTHBIX. PaKTOPbI PEryISIIMK pOCTa KUBOTHBIX U yenoBeka. Ctaauu
[IOCTAMOPHUOHAIIBHOTO Pa3BUTHS Yy JKUBOTHBIX M dYenoBeKka. llepmosnbl
OHTOTeHe3a YenoBeka. Pa3MHOXeHHe 1 pa3BUTHE pacTeHH. ['ameTodut u
cnopo¢ut. Meiio3 B )Ku3HEHHOM LUKIEe pacteHuil. OOpa3oBaHue crop B
npouecce Meioza. ['amerorene3 y pacreHui. OII0OA0TBOpPEHUE U
pa3BUTHE pACTUTENBHBIX OPraHU3MOB. /[[BOHHOE OIUIOJOTBOpEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3oBaHHe M Pa3BUTHE CEMEHH. MeXaHU3MBI
perysisiiuy OHTOTE€HEe3a Y PACTEHHUM U )KUBOTHBIX

3.2

HcTopusi CTaHOBJIEHHS M Pa3BUTHUA T€HETUKU Kak Hayku. OCHOBHBIE
IFEHETUYECKUE TIOHATHA M CHUMBOJIBI. |'OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, aJbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA U
pPELECCUBHBIN IPU3HAK, I'OMO3MIOTa, TIE€TEPO3UrOTa, YUCTas JIMHHUS,
ruOpuasl, reHotur, (¢eHotun. OCHOBHBIE METOABI  T'€HETHKH:
rHOPUIOTOTHYECKUH, TUTOIOTUIECKHIA, MOJICKYIISIPHO-TeHETHIECKU I

3.3

MounoruOpunnoe ckpeuiuBanue. IlepBbiii 3akoH MeHnenss - 3aKoH
ennHooOpa3usi rTHOpUI0B NEPBOro NnokosieHus. [IpaBuio 1ToMUHUPOBaHUS.
Bropoit 3akoH MeHaenss - 3aKOH  pacIlEIUICHHs  IPU3HAKOB.
[{uTonornyeckre OCHOBBI MOHOTMOPHMJIHOTO CKpemuBaHus. [umnoresa
YUCTOTBl TraMeT. AHalu3upyroliee ckpemuBanue. [IpoMexyTodHbIi
XapakTep HaclelnoBaHusA. PacluienieHue MNPU3HAKOB IIPU  HEMOJIHOM
JOMUHUpOBaHUU. Jurnbpuanoe ckpemuBanue. TpeTuii 3akoH Menaens -
3aKOH HE3aBUCUMOTO HACJIEAOBaHMS IPU3HAKOB. lluTosormueckue
OCHOBBI AUrMOpugHOro ckpemuBaHus. CleNIeHHOoe Haciel0BaHue
npusHakoB. Pab6orer T. Moprana. CrernuieHHOe Haclle[JOBaHHE T'€HOB,
HapylIeHWE CLEIJICHUs MEXIy TIeHaMH. XpOMOCOMHAas TEOpHs
HACJIEeACTBEHHOCTH. ['eHetmka moma. XpPOMOCOMHBIM  MEXaHHU3M
OINpeeNeHus 10Ja. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI. I'oMorameTHbIi
U IreTeporaMeTHBIN MoJl. ['eHeTnyeckas CTpYKTypa IOJOBBIX XPOMOCOM.
HacnenoBanue mpu3HAKOB, CLEIUICHHBIX C TnogoM. ['eHoTMm kak
nenocTHas cucrema. llneioTponusi - MHOKECTBEHHOE JICMCTBHE TEHA.
MHOXeCTBEeHHBII auIen3M. B3anMoIelcTBHEe HeaJUICILHBEIX TI'€HOB.
KommiementaprnocTs. Onncras. [lonumepus

3.4

B3aumopeiictBue reHotuna u cpeabl mpu (GopMupoBaHMM (EHOTHUIIA.
N3meHunBOCTh NpU3HAKOB. KaueCcTBEHHBIE M KOJTMYECTBEHHBIE TPU3HAKH.
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Bungbel  M3MEHUHMBOCTH:  HCHACICACTBCHHAS M HACJICICTBCHHAS.
MonudukanuonHass M3MEHYHBOCTh. Ponb cpembl B (OPMUPOBAHUU
Monu(UKAIIMOHHON  W3MeHYMBOCTH. Hopma peaknuu  mpu3HaKa.
Bapuanuonnsliil psan u BapuanuonHas kpusas (B. Moranncen). CeoiicTBa
MOAUGHUKAITMOHHOW H3MEHYMBOCTH. | €HOTHUIHUYECKAss HM3MEHYUBOCTD.
CBolicTBa TEHOTHIIMYECKOM W3MEHUMBOCTH. BHIBI TIeHOTHUIHNYECKOM
W3MEHYMBOCTH: KOMOWHATHBHas, MyTanuoHHas. KomOuHatuBHas
W3MEHYMBOCTh. MeH03 M IOJIOBOM MPOIECC - OCHOBAa KOMOWHATHBHOMN
U3MEHUYMBOCTH. POJab KOMOMHATHBHOH W3MEHYMBOCTH B CO3JaHUHU
TEHETHYECKOTO pa3HooOpa3us B MpeaesiaX OJHOTO BHAa. MyTalroHHas
W3MEHYMBOCTh. Buabl MyTanuii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIEC.
CIIOHTaHHEIC U UHAYUUPOBAHHBIE MyTaluu. SAnepubie U
HUTOIUIa3MaTuueckue MyTanud. COMaTHYECKUE M MOJIOBbIE MYTallWH.
[IpyurHBl BO3HUKHOBEHMsS MyTauuil. MyrareHel M HMX BIHSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTHM  MYTAalMOHHOrO  Ipolecca. 3aKoH
TOMOJIOTUYECKHX PSAAOB B HacleAcTBeHHOW wu3MeHumBoctn (H.M.
BapuioB). BHesaepHast ”3BMEHUHMBOCTD 1 HACJICACTBEHHOCTh

3.5

Kapuorun uenoseka. Mex1yHapoHasi IporpaMma UCCiIeI0BaHMs FeHOMa
yesoBeka. Meroabl M3y4eHUsl T€HETHKU YEJOBEKa: I'€HEaJIOrM4eCKui,
OJIU3HEIOBBIM, I[MTOTCHETUYECKUN, MOMYJISIUOHHO-CTATUCTUYCCKUH,
MOJICKYJIIpHO-TeHeThuueckuii. COBpEeMEHHOE ONpe/eieHUe TIeHOTHUIIA!
MOJHOT€HOMHOE CEKBEHUPOBAHHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIE C
nomombto [II[P-ananmu3a. HacnencrBeHHbie 3a0o0sieBaHUSI YeIOBEKa.
['eHHBIE 1 XPOMOCOMHBIE 00JIe3HM YesoBeKa. bonesHu ¢ HacnenCTBeHHOM
MPEAPACIIONOKEHHOCThI0.  3HAUEHHE  MEAMIIMHCKOM TEeHETHKH B
MPEeIOTBPALICHUH W JIEYCeHUH TEeHEeTHYeCKUX 3a00JeBaHUil dYeloBeKa.
CTBOJIOBBIE KJIETKH

3.6

JloMmecTukanusa u cenekuus. 3apoXkIE€HUE CENEKUHUH M JOMECTHUKALNU.
Yuenne H.M. BaBuioBa o IieHTpax MPOUCXOXKAEHUS H MHOTO00pa3us
KYJbTYPHBIX pacTe€HUW. PoJib CeNeKu B CO3JaHUHA COPTOB PACTCHUHN U
nopoJ *KuBOTHBIX. COpT, MOpoJa, TaMM. 3aKOH TOMOJIOTHYECKUX PSJIOB
B HacieacTBeHHO# m3meHumBoctu H.M. BaBuioBa, ero 3HadueHue It
CEJIEKIIMOHHOMN paboTHI. Meronsl CEJIEKLINOHHOMN paboThI.
HckyccTBeHHBI OTOOp: MacCOBBIM M WMHAMBHMIYyalbHBIH. Tarbl
KOMOMHAIIMOHHOM  cenekiuu. VcnplTaHue  TPOM3BOIUTENECH IO
noTOMCTBY. OTOOp MO TEHOTUNy C TIOMOIIbIO OILIGHKH (EeHOTUIa
NOoTOMCTBa M OTOOp MO TreHoTHUNy ¢ mnomoinelo aHanuza JIHK.
HckyccTBeHHBI MyTareHe3 Kak MeETOJl CEJIeKIMOHHON paloThI.
PamnanOHHBIN M XUMWUYECKHHA MyTareHe3 KaKk HCTOYHHMK MyTalui y
KYIbTYpHBIX  (QopM  opraHu3moB. HMcmonb3oBaHME€  T€HOMHOTO
penakTupoBaHus M MeTofoB pekoMOuHaHTHBIX JIHK i momydenus
HUCXOJIHOTO MaTepuana s cenekiuu. [lodydeHue MOIUIUIOWIOB.
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BuyTtpuBunoBast rubpuansanus. bau3kopoICTBEHHOE CKPELIMBAHUE, T
uHOpuIuHT. HepoacTBeHHOE CKpelMBanue, Wiu ayTOpuauHr. ['ereposuc
u ero npuuuHel. Mcnonp3oBanue rereposuca B cenekuuu. OTaaneHHas
ruOpumusanus. [Ipeogonenune Oecruionus MEXBHAOBBIX THOPUIOB.
JlocTrKEHUs CeJIeKIINH PACTEHUH 1 )KUBOTHBIX

3.7 OOBEKTHI, UCIOJIb3yeMbIE B OMOTEXHOJIOTHH, - KJIETOYHBIC M TKAaHEBBIC
KYJIbTYpbl, MHKPOOPTraHM3Mbl, HUX XapakTepuCTHKa. TpaguumoHHas
OMOTEXHOJIOTHSI: XJIeOONEeYeHHE, TOTYYEHHE KUCIOMOJIOUHBIX MPOAYKTOB,
BUHOJEIINE. MukpoOHoIOTHYeCKUI CUHTE3. OOBEKTHI
MUKpOOHOIIOrnyecKkux Texnonoruil. [lpouzBoacTso Oenka, aMUHOKUCIOT
U BUTaMHUHOB. VICKyCCTBEHHOE OIUIOJOTBOpPEHME. PexkoHCTpyKius
AWLIEKJIETOK ¥ KJIOHUPOBAaHUE XKUBOTHBIX. METOJ TpaHCIUIAHTAaLUU SAEp
KJIETOK. XpOMOCOMHasi U IeHHas HMHkeHepus. VICKyCCTBEHHBIH CHHTE3
reHa U KoHcTpyupoBanue pekomOunantHbeix JIHK. octwxenuss u
MEePCHEKTUBBl XPOMOCOMHOM M TE€HHOM WHXEHEpUH. MenulMnHCKue
o6uorexHonoruu. Micrnonp30BaHnue CTBOJOBBIX KIETOK

4 Cucrema 1 MHOrooOpa3ue OpraHuyecKoro Mupa

4.1 buonoruueckoe pasHooOpasue opranu3smoB. CoBpeMeHHas cucrema
opranuueckoro Mupa. [lpuHnunel kiaccuuKaluu  OPraHU3MOB.
OcCHOBHBIE CcHUCTEMaTHYeCKUe TIpynnbl opraHuzMoB. OcobeHHOCTH
CTPOCHUS W  JKU3HEICATEIBHOCTH  OJHOKJIETOYHBIX  OPraHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUYHbIE TPUOBI, OJHOKJIETOUHBIE BOJOPOCIIH,
apyrue  npotuctel.  KosoHuanbHble — opraHusmsl.  JIBH>KEeHHe
OJIHOKJIETOYHBIX OPIraHMU3MOB: aMeOOMJIHOE, >KTYTUKOBOE, PECHUYHOE.
3amuTa |y  OJHOKJETOYHBIX  OpPraHu3MoB.  Paszgpaxkumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl

4.2 MHoroKkiIeToOYHbIe pacTeHHs. B3auMOCBsA3b 4YacTe€ll MHOTOKJIETOYHOIO
opraHn3ma. TkaHW, OpraHbl M CHUCTEMBI OPraHOB MHOTOKJIETOYHOI'O
opranu3ma. OpraHu3M Kak eIuWHoe Ieioe. TkaHu pacTeHuid. Tumbl
pacTUTENbHBIX TKaHEH: oOpa3oBarenbHas, IMOKPOBHAs, MPOBOJAIIAL,
OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpoeHus, (QYHKIMA U
PacCIOJIOKEHUS TKAHEW B OpraHax pacTCHUMN

4.3 BereraruBHble U reHepaTUBHBIE OpraHbl pacTeHUN. DyHKIIMY OPraHOB U
cucteM opraHoB. Kapkac pactenmil. [IBMKEHHE MHOTOKJIETOYHBIX
pacTeHui: Tponu3Mbl U HaCTUH. IIoriomenre BoAbl, YIJIEKUCIIOro ra3a u
MUHEpaIbHBIX BEMIECTB pacTeHusiMu. Jlpixanue pacteHuit. Hduddysus
ra3oB 4epe3 MOBEPXHOCTh KIETKH. TpaHCIOPTHBIE CHCTEMBI PACTEHUU.
Beinenenne y pacteHuid. 3ammra 'y MHOTOKJIETOYHBIX PacTEHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3amuThl. OUTOHIUIBI.

PasgpaxkuMocTe M perymsanus y OpraHu3MoB. Paznpaxumocts U

10
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peryjidanuuda 'y MHOTOKJICTOYHBIX paCTCHHﬁ. PocToBrie BCIICCTBA U HX
3Ha4YCHUC

4.4

MHOroKJIeTOYHbIE KUBOTHBIE. B3amMOCBS3b 4acTeii MHOTOKJIETOYHOT'O
opranu3ma. TkaHM, OpraHbl M CHCTEMBbl OPraHOB MHOTOKJIETOYHOIO
opranusma. Opranusm kak eauHoe nenoe. ['omeocras. TkaHu KUBOTHBIX
U 4ejaoBeKa. THIbI )KMBOTHEIX TKAHEH: AMHUTeInaIbHas, COCIUHUTEIILHAS,
MbIIIeuHas, HepBHas. OCOOCHHOCTH CTPOEHUS, PYHKITUHN U PACIIOIOKEHUS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA

4.5

Oprassl U CUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMM OPraHOB U CUCTEM
opraHoB. Omopa Tena opraHu3smMoB. CKeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHbIX. HapyXHbII ¥ BHYTPEHHUU CKEJIET.
CrpoeHue U THUNBI COEAUHEHUs KOCTEH. JIBMKEHHME MHOIOKJIETOYHBIX
KUBOTHbIX. [IuTanue >kuBOTHBIX. [luTaHME MO3BOHOYHBIX MKUBOTHBIX.
Jeixanue xuBoTHBIX. KoxkHOE nbixanue. XKabepHoe ¥ JIerouHOoe JbIXaHuUe.
JlpixaHue TO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCIOKHEHUE
CTPOEHHUS JIETKMX I103BOHOYHBIX JUBOTHBIX. JlpIxaTenbHas cucrema
4esnoBeKa. MexaHU3M BEHTWIALMHU JIETKUX Y NTULl U MJIEKOIUTAOLIHX.
TpaHcnopT BEUIECTB y OpraHM3MOB. TpaHCIOPT BEUIECTB y KUBOTHBIX.
KpoBeHocHas cuctema u ee opranbl. KpoBeHOCHas cucTema 03BOHOYHBIX
KUBOTHBIX. Kpyru kpoBooOparieHus. DBOJIIOUUOHHBIE YCIOXKHEHUS
CTPOEHHUSI KPOBEHOCHOW CHUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. Bhlnenenue
y opranusmoB. Beinenenue y kuBOTHbIX. COKpaTHUTENbHBIE BAKYOJIU.
Opranel  BbieneHus. CBs3b IOJIOCTM Tela C KPOBEHOCHOH U
BBIIETIUTENIbHON cucTeMaMu. BbljeneHne y MO3BOHOYHBIX JKHUBOTHBIX.
3amuTa y MHOTOKJIETOUHBIX XMBOTHBIX. [IOKpOBBI U MX HPOU3BOJIHBIE.
PasnpaxxumocTs W perynsiuus y OpraHusmMoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3npaxumMocTs U perymsauus y
MHOTOKJIETOYHBIX paCTeHHN. POCTOBBIE BelIECTBA U X 3HAUYECHHUE.

4.6

HepBHast cucrema u pediaekTopHas perynasius y MHOTOKIETOYHBIX
JKUBOTHBIX. HepBHas cuctema u ee oTaemNbl. DBONIOIUOHHOE YCIOXKHEHNE
CTPOEHHUSI HEPBHOW CHCTEMBbI y >KMBOTHBIX. Pa3paboTka alropuTMOB U
nporpamm Il dQPeKTUBHON (HYHKIIMOHATBLHON aHHOTAIMM TEHOMOB,
TPAHCKPUIITOMOB,  TIPOTEOMOB,  METaO0OJOMOB  MHUKPOOPTaHWU3MOB,
pacTeHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €TI0 3J0POBLEE

5.1

Oprassl ¥ CHCTEMBI OpPraHoB 4esioBeKa. OTHensl TOJIOBHOIO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekropHas ayra. bezycioBHbie
U ycioBHbIE peduiekchl. ['yMopanbHas perysuns U S9HJOKpUHHAS chUcTeMa
’KUBOTHBIX U yesoBeka. JKene3bl S3HTOKPUHHON CUCTEMBI M UX TOPMOHBI.
[eiictBue ropMoHOB. B3anMMOCBSI3b HEPBHOW M 3HAOKPHUHHOW CHCTEM.
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I'unortanamo-runodu3sapuas cucrema. Pednexc u peduekTopHas mayra.
be3ycnoBHbIE U YCIIOBHBIE PEIICKCHI

5.2

3ammra opraHu3mMa oOT Ooje3Heil. VIMMyHHas cucTemMa uYeloBeKa.
KrneTouHslil 1 ryMoOpanbHbIii UMMYHUTET. Bposk1eHHBIN, IpHOOpETEHHBIN
cnenuuyecknii  UMMyHUTET. Teopusi  KIIOHAJIHHO-CENEKTUBHOTO
ummynurera (II. Opnux, ®.M. Bepuer, C. Tonerasa). BocnanurtenbHble
OTBETHl OpPraHU3MOB. PoOib BpOXIECHHOINO HMMMYHHUTETA B pPa3BUTUHU
CHUCTEMHBIX 3a00JIeBaHU

5.3

KpoBenocHast cuctema u ee opranbl. Cepjle, KpOBEHOCHBIE COCYAbI U
kpoBb. Kpyru kpoBooOpamienus. Pabota cepaua u ee perynsuus

5.4

Hpixanue uenoBeka. Juddys3us razoB uepe3 NOBEPXHOCTh KIETKU.
JpixaTenpHas cucTeMa yenoBeka. JpixarenbHasi HoBepXHOCTh. Perynsius
IbIXaHus. JpIXaTenbHbIE 00bEMBI

5.5

HI/IH_IeBapI/ITeJ'IBHaH CHUCTEMa YCJIOBCKA. OTI[eJ'ILI MUIICBAPHUTCIIbHOT'O
TpaKTa. HI/IH_[eBapI/ITeJ'IBHBIe KCIIC3BbI. BHYTpI/IHOJ'IOCTHOG n
BHYTPUKJICTOYHOC IMHUIICBAPCHUC

5.6

[ToxpoBbl 1 ux npousBoaHbie. Opransl BeiaenaeHus. [louku. Ctpoenue u
dbyHKIIMOHUpOBaHUe HeppoHa. DuubTpanus, CEKpenuss U o0paTHOe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OpraHoB BelaeieHus. OOpazoBaHuE
MOUH y YeJIOBEKa

5.7

JIBukeHre yenoBeka: MbliedHas cucrteMa. CKeNIeTHbIE MBIIIIBI U HX
pabota. CTpoeHUE U TUIBI COSAMHEHUS KOCTEH

Teopmi 3BOIIOLMHU. Pa3BuTHE )KM3HU Ha 3emite

6.1

OpomonnoHHas teopuss Y. JlapsuHa. IIpennocsiiku BO3HMKHOBEHMS
napsuHM3Ma. JKu3Hp U HayuyHas aesrtenpHocTh Y. JlapBuHa. JBrkymue
cuibl 3Bojouuu BuaoB 1o Y. JlapBuHy (BbICOKass HHTEHCHBHOCTh
pPa3MHOXKEHHS OpraHU3MOB, HACJEICTBEHHAas M3MEHUYMBOCTb, OopnOa 3a
CYILECTBOBaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD). OdopmiieHne
cuHtetnueckoi Teopun sBomonuu (CTO). HelitpansHas Teopus
sBomtonuu.  CoBpeMeHHas OSBOJIIOLIMOHHAs  OuWonorus. 3HavyeHue
HBOJIIOIMOHHONH TeopuH B (OPMHUPOBAHUU  €CTECTBEHHO-HAYYHOMH
KapTUHBI MUpa

6.2

[Tonmynsinuss Kak dleMeHTapHas eAuHMLa 3Boiouuu. CoBpeMEHHbIE
METO/IbI OLIEHKU T'€HETHUECKOTo pa3Ho00pa3usi U CTPYKTYPhI MOMYIALUH.
H3meHeHne reHooOHIa MOMYNIALMU KaK 3JIEMEHTApHOE 3BOIOIMOHHOE
sBJIeHUE. 3aKOH reHeTudeckoro pasHosecus JIx. Xapnau, B. BaitnOepra.
DneMeHTapHbIe (aKTOPHI (IBWKYIIHE CHIIBI) dBOJIOIUH. MyTaliMmOHHBIN
npouecc. KomOunatuBHast n3mMeHunBoCTh. Jpeld reHoB - ciydaiiHble
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HEHANpaBlieHHbIC M3MEHEHHSI YacTOT ayienell B momymsnusx. Dddexr
ocHoBarens. Murpauuu. WM3omsauus monmyJsnuic: - reorpaduueckas
(mpoctpaHcTBEHHast), Ouosornueckas (penpoaykTuBHasi). EcrecTBeHHBIM
otOop - Hampamistonwii Qaxtop 3BomONUU. DOPMBI €CTECTBEHHOTO
otbopa: JIBUKYILNAM, CTAOWIIM3UPYIOIIHH, Ppa3phIBAIOIIMIA
(mu3pyntuBHBIN). [TomoBoit oT6op. [Iprucnoco01eHHOCTh OPTaHM3MOB KaK
pe3yibTaT MHKPOIBOJIONMU. BO3HUKHOBEHHE MPUCHOCOOIECHUN Y
OpraHU3MOB. Apomopdo3zbr u UAMOAJAN TALIUH. [Ipumepsr
npucnocobiaeHnit y opranu3mMoB. OTHOCHUTEIBHOCTh TPUCTIOCOOIEHHOCTH
Oopranu3MoB. Bun, ero xpurepum u cTpykrypa. BumooOpazoBaHue Kak
pe3ylbTaT  MHUKPOIBONIONMH.  M3omsmust -  KIHOYEeBOH  (akTop
BHUJ1000pa30BaHUs. [lytn u CTOCOOBI BHUJI000pa30BaHUs:
ajuronaTpuieckoe (reorpaduueckoe), CUMIIATPUIECKOE (IKOJIOTHUECKOE),
"MraoBeHHoe" (MOJUIUIOWAW3ANMsA, THOpuau3anus). JmuTenpbHOCTH
HBOJIIOIIMOHHBIX MIPOIIECCOB. MexaHu3MBbI dbopMupoBaHUS
Ouonoruueckoro pasHoooOpasus. Ponb 3BOMIONUMOHHON OuONOTHH B
pa3paboTKe HAy4YHBIX METOJOB  COXpaHEHHs OuopazHooOpasws.
MuKpOo3BOIIONHUSA U KOABOJIOLKS NApa3UTOB M UX X031€B. MeXaHU3Mbl
(GhOpMUPOBAHUS YCTOMYNBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HE

6.3 MeToapl W3YYeHUsS MaKpOIBOIIONUHU. [laJeoOHTONOTHYECKUE METOJIbI
W3y4eHHs dBoonud. [lepexoaapie GOpMbI U (PHIIOTCHETUICCKUE PSIIbI
Opranm3MoB. buoreorpadudeckue MeETOIbI HW3YYCHHS DBOIIOIUU.
Cpasuenue (iopsl U hayHBI MATEPUKOB U OCTPOBOB. broreorpadudeckue
obnmactu 3emnu. BUABI-OHAEMUKH M PENUKTHL. DMOPHOJOTHYECKHE U
CPaBHUTENHHO-MOP(OJIOTHYECKHE  METOJIbl  HM3yYEHUS  DBOIIOLUU.
['eHeTHYeckue MeEXaHW3MBI DBOJIOIMU OHTOT€HE3a W  TOSBICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE U aHAIOTUYHBIE OpTaHbI.
PynuMeHTapHble OpraHbl W aTaBU3MBL. MOJEKYISIPHO-TEHETHYCCKHE,
OMOXMMHYECKHEe W MATEeMATHYSCKUE METOJbI H3YYCHHS SBOJIOIUH.
l'omomornunbsie  TeHbl.  COBpPEeMEHHBIE ~ METOABI  IOCTPOCHUS
(UIOTCHETUYECKUX JCPEBbEB. XPOMOCOMHBIE MYTAIIMH M IBOJIIOIHS
T€HOMOB. O6mmue 3aKOHOMEPHOCTHU (mpaBua) 3BOJIIOLINH.
HeoOpatumocTs 3BoIOIMU. AnanTuBHas paauanus. HepaBHOMEPHOCTh
TEMIIOB BOIOIIUN

6.4 HayuHbie TUMOTE3bl MPOUCXOXKICHHUS KHU3HU Ha 3emie. AOHOreHe3 U
naHcrepMusa. JloHaydHble TIPEACTABICHHUS O 3apOXKICHUM SKU3HU
(kpearmonu3M). ['mnore3a MOCTOSIHHOTO CaMO3apOKJICHUS KU3HU U €€
onposepxkenue oneitamu @. Peau, JI. Cnamnannanum, JI. Ilacrepa.
[Ipoucxoxaenne >ku3Hu W actpoOuosnorusi. OCHOBHBIE  3Tarmbl
HeopraHuyeckon 3Bororuu. [lmanerapHas (Teojornyeckas) dBOJIOIHS.
XuMudeckast IBOIONKA. AOUOTCHHBIM CHHTE3 OPTraHMYECKUX BEIIECTB U3
Heoprannyeckux. OnsiT C. Mumnepa u I'. FOpu. O6pa3zoBaHne moJmMepoB
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n3 MoHomepoB. KoanepBarnas runoreza A.M. Omnapuna, rumoresa
nepBuyHoro OymboHa Jx. XongeiHa, reHermyeckas rumnoresa [
Memnepa. Pu6o3umsr (T. Yek) u rumoresa "mupa PHK" V. I'mnGepra.
dopmupoBaHUE MEMOpaH W BO3HMKHOBEHHE NPOTOKIIETKH. Vcropus
3eMiM M METOHBI e€e u3ydeHus. Mckomaemble OpraHMYECKUE OCTAaTKH.
['eoxpoHonorust U ee MeroAbl. OTHOCUTENbHass U abCONIIOTHAS
reoxXpoHojorus. I'eoXpoHosornueckas IIKajga: 30HBI, 3Pbl, IEPUOABI,
smoxu. HavanbHble sTanel opraHuuyeckod spomonuu. IlosBnenune u
HBOJIIOIMS MEPBBIX KJIETOK. DBOMIONUS MeTabonmu3Ma. Bo3HuUKHOBEHHE
nepBbIX 3KkocucteM. CoOBpeMEHHbIE MUKPOOHbBIE OMOIUICHKM KaK aHaJor
nepBbix Ha 3emie coobmectB. Crpomaromutsl. Ilpokapuotsl u
sykapuoThl. IIponcxoxnenue 3ykapuor (CuMOHOreHe3). DBOIIOLUOHHOE
IIPOUCXOXKACHUE  BUPYCOB. IIpoucxoxaeHue  MHOTOKJIETOYHBIX
OpraHu3MOB. DBO3HUKHOBEHHE OCHOBHBIX TIPYIIl MHOTOKJIETOYHBIX
oprann3MoB. OCHOBHBIE JTallbl IBOJIIOLUU BBICIINX pacTeHU. OCHOBHBIE
apomopdosbl pacreHuil. Bbixox pacrenuit Ha cymy. [losBnenue
CIIOPOBBIX PACTEHUN U 3aBOcBaHME UMM Cymd. CEMEHHbBIE paCcTEHUS.
[TpoucxoxaeHne HBETKOBbIX pacTeHUu. OCHOBHBIE ATalbl 3BOJIIOLUU
KUBOTHOIO Mupa. OCHOBHBIE apOMOP(O3bl KUBOTHBIX. BeHackas ¢ayHa.
KemOpuiickuil B3pbpIB - MOSBICHHE COBPEMEHHBIX THUIIOB. llepBbie
XOpAOBble JKUBOTHbIE. JKHW3Hb B BOAE. OBONIONUS I103BOHOYHBIX.
[Ipoucxoxaenune ampuowmii u pEenTUINN. [Ipoucxoxnaenue
mitekonuTaonmx 1 nrul. punnun kimoueBoro apomopdosza. OcBoeHue
0eCrO3BOHOYHBIMU M TIO3BOHOYHBIMH JKMBOTHBIMHM cCyIIH. Pa3zBurtue
JKU3HM Ha 3eMJIe 10 paM M NepHoJaM: apXei, MpoTepo30H, Majaeo3oHu,
Me3030M, KaitHo30#. OO0Im1as XapakTepUCTUKa KIUMaTa U Te0JIOTHYECKUX
npoueccoB. [losBneHue U pacuBeT XapakTEpHbIX OPraHU3MOB.
VYrineoOpazoBaHue: €ro YyCIOBUS M BIUSHUE Ha Ta30BbIM COCTaB
atMoc(eppl. MaccoBble BBIMUPAHHUS - OSKOJOTMYECKHE KPU3HUCHI
npouutoro. ITpuuuHel u ciiecTBUS MacCOBBIX BEIMUpaHuii. COBpEMEHHBIN
HKOJIOTUYECKUHN KPU3HC, €TO0 0COOEHHOCTH

6.5 Paznensl u 3anaun anTponojoruu. Mero sl antpornosoruu. CTaHOBIEHHE
IIPEJICTaBICHUA O NMPOUCXOXKAECHUU 4eioBeka. COBpEMEHHBIE HAyYHBIE
Teopun. CXOICTBO 4YeNOBEKAa C JKUBOTHBIMU. (CHcTeMaTH4ecKoe
10JIO’KEHUE ueroBeKka. CBUIETENbCTBA CXOACTBA YEIOBEKA C dKUBOTHBIMMU:
cpaBHUTEITLHOMOp(OTOTHYECKHE,  AMOpHOJIOTHYECKHE,  (HU3NOJIOTO-
ouoxumuueckue, nomeaeHyeckue. OTIMYMS 4YeTOoBeKa OT >KUBOTHBIX.
[TpsiMmoxo’kieHNEe U KOMIUIEKC CBSI3aHHBIX C HUM Ipu3HaKoB. Pa3Butune
TOJIOBHOT'O MO3ra ¥ BTOPOM CUTHAJIIBHOW CHCTEMBI.

JBuwxymue  cuibl  ((akTOpbl) — aHTPOIIOTEHe3a:  OHOJIOTHMYECcKHe,
counanbHble. COOTHOIIEHUE OMOJIOTUYECKUX U COIMANIbHBIX (PaKTOPOB B

AHTPOITIOTCHE3C. OCHOBHBIE CTaJINH AHTPOIIOTCHE3A. ABCTpaJ'IOHI/ITeKI/I -
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JBYHOTHE IIpEIKH mrojed. UYeloBeKk ymenbld, IEepBbIE H3TOTOBJICHUS
opyauii Tpyaa. UenoBek NpsAMOXOMISIIMA W NEPBbIA BBIXOJ JIFOAECH 3a
npenensl  Adpuxu. YenoBek reiinenbOeprckuii - oOmmMil  mpenox
HEaHJEpPTAJIbCKOIO 4YeJIOBEKa U  4eJoBeKa pazymHoro. Yenosek
HEaHJEPTAIbCKUIM KaK BUJ JIOACH XOJOAHOrO KiMMara. Yenosek
pa3syMHBI COBPEMEHHOIO THUIIA, JEHUCOBCKHM 4YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a ImpenenamMu AQpukd. OBOJIOLUS COBPEMEHHOI'O
yenoBeka. EctecTBeHHBIM 0TOOP B MOMYJISIIUAX YeIoBeKa. MyTaliMOHHBIN
nporiecc ¥ noiauMmopdusm. IlomynsuoHHBIE BOJHBI, Apei( TIeHOB,
murpanus u "s¢pdexkr ocHoBarens" B MOMYJSALHUAX COBPEMEHHOTO
yenoBeka. Yenosedyeckue pachkl. llonstue o pace. bosbiume pacsr:
eBporieouIHas (eBpa3uiickas), aBCTpaJo-HErpoOuHasl (SKBATOpUAIbHAs),
MOHIOJIOMHAs (a3uaTcKo-aMepHuKaHcKas). Bpems M nytu pacceneHus
4ejloBeKa 10 IuiaHere. EnuHCTBO  4enoBeueckux pac. Hayunas
HECOCTOATENIBHOCTh pacu3Ma. [Iprcrnoco6ieHHOCTh YenoBeKa K pa3HbIM
YCIOBUSM OKpy»Karoliel cpenbl. BiunsHue reorpaduueckoil cpeabl u
npeiida reHoB Ha MOP(HOJIOTHIO U (PU3HOJIOTHIO YETIOBEKA

7 DKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH
7.1 Pazpensr m 3amaum skosoruu. CBsi3p SKOJOTUM C JIPYTHUMHM HayKaMHU.
Metonst sxonoruu. [loneBbie HaOMOIEHUS. DKCIEPUMEHTHI B SKOJIOTHH:
MPUPOHBIE U TabopaTtopHbie. MoenupoBaHue B 9KOJIOTUU. MOHUTOPUHT
OKPY’KaIOIIEeH CpeIbl: IOKAbHBIN, pETUOHAIBHBINA U TJI00AIbHBIN
7.2 Okonorudeckue  (aKTOpbl W 3aKOHOMEPHOCTH  HUX  JEHCTBUSL.

Knaccugukanus JKOJIOTUYECKHUX (bakTopoB: abuoTH4ecKue,
Oouotuueckue, aHTponoreHHsle. OOIME 3aKOHOMEPHOCTH JAECUCTBUS
skosiornueckux ¢akropoB. I[IpaBmio mMunumyma (K. Hlnpenrens, FO.
JIu6ux). TonepaHTHOCTh. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAaHU3MBI.
Abuotnueckue (axropsl. CBeT Kak skojoruueckuil daxrop. [leiictBue
pPa3HBIX Y4aCTKOB COJHEYHOTO CIEKTpa Ha OpraHU3Mbl. JKOJIOIMYECKHE
IpYyMIbl PACTEHNH U JKUBOTHBIX 110 OTHOLIEHMIO K cBeTY. CUTHAIIbHAS POJIb
ceeta. @otomepuoansM. Temmeparypa Kak 3KOJOrMUYEcKHHl (akrTop.
[elictBue Temmeparypbl Ha oOpraHu3Mbl. [loWiKWJOTEpMHBIE U
FOMONHOTEPMHBIE  OpPraHU3Mbl.  OBpPUTEPMHBIE U  CTEHOTEPMHBIE
opraHu3Mbl. BrnaxHocTh kak skojorudeckuil ¢akrop. [Ipucnocodbnenus
pacTeHul K MojaepKaHuio BogHoro Oamanca. Kinaccudukamus pacteHuit
N0 OTHOUIeHHI0 K Boze. [IpucrnocobneHust KUBOTHBIX K H3MEHEHHIO
BojHOro pexkuma. Cpenbl OOMTaHHMS OpPraHW3MOB: BOJHAs, HAa3€MHO-
BO3/yIIHAs, IIOYBEHHAs, riyOMHHAs MIO/ITIOYBEHHAS,
BHYTpUOpraHu3MeHHasi.  DU3MKO-XUMHUYECKHE  OCOOCHHOCTH  Cpen
oOuTanus opranu3mMoB. [IpucrocoGnenust OpraHu3MoB K )KU3HU B PAa3HBIX
cpenax. buonornueckue putmbl. BHemHMe U BHYTpEHHUE PHUTMBIL.
CyTtouHble W TOAMYHBIE PUTMBL. [IpHCTIOCOOIEHHOCTH OPraHMU3MOB K
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CE30HHBIM M3MCHCHHSIM  YCIOBHH JkuM3HH. JKU3HEHHBIE  (HOPMBI
opranu3moB. Ilonsatue o xu3HeHHOH ¢opme. JKusHeHHbIE (HOPMBI
pacTeHUIA: JEPEBbs, KYCTAPHHUKHU, KYCTAPHUYKH, MHOTOJICTHHE TpPAaBBHI,
OJIHOJIETHUE TpaBbl. JKu3HEHHBIE ()OPMBI JKUBOTHBIX: THAPOOHOHTEI,
reoOMOHTHI, a3poOMOHTEI. OCOOEHHOCTH CTpPOCHHMS M 00pasza >KH3HHU.
buotnueckne  Qakrtopel. Bumbl OMOTHYECKMX  B3aUMOJCHCTBUM:
KOHKYPEHLIMS, XHUIIHUYECTBO, cuMOMo3 u ero Gopmbl. [lapazutusm,
Koorepanus, MYTyallu3M, KOMMEHCAJIU3M (KBapTHPAHTCTBO,
HaxJieOHnuecTBO). Herpoduueckue B3auMOIEHCTBUS  (TONMHUYECKUE,
dopudeckue, (habpuueckue). 3HaUCHUE OMOTUYECKUX B3aMMOCHCTBHIA
JUTSL  CYIIECTBOBAaHUS OpPraHW3MOB B cpeae ooOurtanus. [lpuHImmn
KOHKYPEHTHOTO MCKITFOUEHUS

7.3 DKOJIOTUYECKUE  XapakTEepUCTHUKU  momymsiinuu.  [lomymsumst  kak
ouonornueckass cuctema. Poilb HEOTHOPOJHOCTH CpEAbl, (PU3UIECKUX
OappepoB W OCOOCHHOCTEH OHMOJOTMHM BUIOB B (HOPMUPOBAHUH
MIPOCTPAHCTBEHHOW CTPYKTYphbl monyisdnuii. OCHOBHbIE IOKa3aTenu
MONYJISILUN: YUCIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U TI0JIOBAsA CTPYKTYpa,
pPOXJIa€MOCTh, HPHUPOCT, TEMHI pPOCTa, CMEPTHOCTb, MUIPALUA.
Okojsiornueckass  CTpykTypa  nonyiaauud. OLEHKa  YHUCIEHHOCTH
nonyJsuuy. JlMHaMMKa nNOMynIsUMHM M €€ peryisanus. buoTudeckui
MOTEHIMA MONY AU, MoIeTupOoBaHue JUHAMUKY rTonyssiiun. Kpusbie
pocta 4YHCIEHHOCTH Tomyisiuiuu. KpuBble BbDKUBaHUS. Perymsmus
YHCIICHHOCTH TOMYJISIIHIA: pOJib (DAKTOPOB, 3aBUCSIINX M HE 3aBHUCSIINAX
OT TUIOTHOCTU. DKOJOTMYecKue crpaterud BuaoB (r- u K-ctparerum).
[TonsiTre 06 HKoNOrUYECKOM HUlle BUa. MectoobuTanrne. MHOromepHas
Mozenp  dkojorndeckon Humm  JDk.M.  XarunmHcoHa.  Pa3smepsl
sKojornyeckor Humu. [loTeHnmansHas U peanu3oBaHHast HUIIKA. Bun kak
cucTeMa MomyJsaiuil. Apeanbsl BU0B. BUIbI 1 MX )KU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH TIOBEJCHUS W MHUTpAllUid KUBOTHBIX. buonormueckue
WHBA3UU 9Y>KEPOIHBIX BHIOB

7.4 CoobmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBsi3M MEXIY
opraHu3Mamu B OHMOIleHO3€e. DKocuCcTeMa Kak OTKpbITas cucteMa (A.Jx.
Tencnu). @OyHKUMOHAIbHBIE OJIOKM OpraHU3MOB B 3KOCHCTEME:
MPOJYIEHThl, KOHCYMEHTBHI, peAyleHThl. Tpoduueckne ypOBHHU.
Tpoduueckue nenu u cetu. AduoTnueckue 6J10ku skocucteM. [TouBsl
WIbl B 3KocucteMax. KpyroBopoT BemiecTB W TOTOK DJHEPrud B
skocucteme. OCHOBHbIE TIOKa3aTeldM JKOCHUCTeMBL. buomacca
MMpOAYKIHS. DKOJIOTUUECKHIE nupaMuJabl 4UCEII, OnomMaccel U OHCPTHUH.
HampaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB - CYKIECCHHU.
IlepBruHbIE U BTOPUYHBIE CYKIECCUM M MX NPUYHUHBI. AHTPOIOTECHHBIE
BO3JICHCTBUS Ha cykiieccuu. KimmmakcHoe coobmectBo. buopasnoo6pasue

¥ TOJIHOTa KPYrOBOPOTa BEIIECTB - OCHOBA YCTOWYMBOCTH COOOIIECTB.
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[Tpuponusie OKOCHCTEMBI. AHTpPOIIOTEHHBIE HKOCUCTEMBEI.
Arposkocuctema. ArporieHo3. Pazmuuuss Mexay aHTPONOTEHHBIMU U
MIPUPOJTHBIME YKOCHCTEMaMU. Y pOoskocrcTeMbl. OCHOBHBIE KOMITOHEHTHI
yp6oskocucteM. lopoackas ¢mopa u dayna. CuHaHTpOnU3aLUs
ropojackoii  (QayHel. buonormueckoe ¥ XO3HCTBEHHOE 3HAYCHUE
arpodKOCHCTEM M ypPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHII OpPraHU3MOB B JKocHcTeMax. l[lepeHoc
DHEPTUU U BEIIECTB MEXKIYy CMEKHBIMUA IKOCHCTEMaMHU. Y CTOWYHBOCTD
OpPTaHW3MOB, TMOMYJSIIAA W IKOCHCTEM B YCJIOBHSIX E€CTECTBCHHBIX U
AHTPOIIOTE€HHBIX BO3JICUCTBUI

7.5 buocdepa - obmieraneTapHas 060o4ka 3eMyIH, TAE CYIIECTBYET WU
cyuiectBoBaia xu3Hb. Yuenue B.W. Bepnaackoro o 6uocdepe. Ob6nactu
ouocdeps u ee cocraB. JKuBoe BemiecTBo OnMochepbl U ero (QyHKIUH.
3akoHOMEpHOCTH cymiecTBoBaHMs Omochepsl. OcobeHHOCTH OMOcheps
Kak I7100albHOM 3KocHcTeMbl. [lMHaMu4Yeckoe paBHOBecue B Ouocdepe.
KpyroBopoTs! BemiecTB u OMOreoXuMHYEeCKHe HUKIIBI (Yriiepoa, a3oTa).
PutmuynocTs siBneHuit B 6uocdepe. 3onanbHocTh 6uochepsl. [lonstue o
onome. OCHOBHBIC OMOMBI CYIIN: TYHIpPA, XBOHHBIC JIeca, CMEIIaHHbIE U
HIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITyCTHIHH, TPOITMYECKHE JIeca,
BbICOKOTrOphsl. Knmmar, pacTUTeNbHbIN U KUBOTHBIM MUP OMOMOB CYIIIH.
Crpykrypa ¥ GYyHKUOUS JKMBBIX CHCTEM, OIICHKa HX PECypCHOTO
noTeHIMaIa U OnocepHbIX PyHKIHIA

7.6 DKoJornYeckre KPU3UChl M WX NpPUYHMHBL. BoszzeiicTBue uenoBeka Ha
ouocepy. 33arps3HeHue Bo3aymHOW cpensl. OxpaHa  Bo3ayxa.
3arpsizHeHue BOJHOW cpenpl. OXpaHa BOAHBIX pecypcoB. Paspyienue
noyBel. OxpaHa TOYBEHHBIX pecypcoB. V3MeHeHHe KiuMmara.
AHTpONOreHHOe BO3JIEHCTBUE Ha PACTUTENbHBIM M JKUBOTHBIM MHUP.
OxpaHa pacTUTEIbHOIO U >KUBOTHOTO MupAa. OCHOBHbBIE HPUHIUITBI
oxpanbl npupoabl. Kpacusle kauru. Ocobo oxpaHsemble MPHUPOTHBIE
tepputopun (OOIIT). boranuueckue caabl U 300J0TUYECKHE IMAPKU.
OCHOBHBIC TPUHIIUIIBI YCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA U TPHPO/IBL.
PamnmonansHO€ TIPUPOIOIONB30BAaHUE W COXpPAaHEHHE OHMOIIOTHYECKOTO
pazHooOpazus 3emin
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