JlonosiHeHune K paGoueilt mporpamMmme y4ye0HOro npeamera «buosorus»
nis 10-11 kiaaccos
Kogugukarop npoBepsieMbIx TpedoBaHMi K pe3yabTaraM ocBoeHus QOII
COO u 3j1eMeHTOB COAEePKAHUSA 10 OMOJIOTHH
[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaATaM OCBOCHHUS OCHOBHOM
obOpazoBaTeapHOM TporpaMmabl (10 kimacc)

Kon [IpoBepsieMble PEAMETHBIE PE3YJIBTATHI OCBOCHUS OCHOBHOM
MPOBEPSIEMOT | 00pa30BaATEIBHOM MPOrpaMMBbI CPEIHETO 00111eT0 00pa3oBaHUs
0 pe3yibTaTa

1 CdopMUpOBaHHOCTh 3HAHWN O MECT€ W pOJIM OHWOJIOTUH B
CUCTEME HAay4yHOTO 3HAaHMS  €CTECTBEHHBIX  HayK, B
GbOpMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa M HAyYHOTO MHPOBO33PEHHUS; O BKJIAJE POCCUUCKUX U
3apyOEKHBIX  yUEHBIX-OMOJIOTOB B  pa3BUTHE OWUOJIOTHUU;
(GYHKIMOHATBHOM TPaAaMOTHOCTH YEJOBEKa [IJISl  PEIICHHS
KU3HEHHBIX 337124

2 YMeHne packpbiBaTh CoJIepKaHNEe OMOIOTHIECKUX TEPMHHOB U
MOHATUM: KU3Hb, KJIETKa, OpraHu3M; MeTadbosu3M (oOMeH
BEIICCTB u TIpEeBpAICHUC DHEPTHUN), rOMEOCTa3

(camoperymsiniusi), YpOBHEBas OpraHu3allds >KUBBIX CHCTEM,
CaMOBOCIIPOM3BEIeHHE  (PEMPOAYKIIUs), HACICACTBEHHOCTD,
U3MEHUYMBOCTb, POCT U Pa3BUTHE

3 YMeHue wuznaratb OuoJIorMYecKHMEe TeopuH  (KJIETO4Has,
XpOMOCOMHasi, MyTauumoHHasi), 3akoHbl (I. Mengens, T.
Moprana, H.W. BaBunoBa) u yuenus (0 1ieHTpax MHOT0O00Opa3ust
U TPOUCXOXKJCHHS KyIbTypHbIX pactenuii H.M. Basuiona),
ONPENENATh TPAHULIBI X TPUMEHUMOCTH K )KMBBIM CUCTEMaM

4 YMenue BiIaseTh METOJAaMHU HAYYHOTO IMO3HAHUS B OHMONOTHH
(HaOmroleHHEe M ONHCAHME JKUBBIX CHUCTEM, IPOIIECCOB U
SBIICHUH; OpraHuM3alus W TPOBEICHHE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJIBH)KEHUE TUIIOTE3bI; BBISIBJICHUE
3aBHCHUMOCTH MEX]ly UCCIIEyEMbIMH BEIMUYMHAMU, OOBSICHEHHE
MOJyYEHHBIX  PE3yJbTaTOB,  HCIIOJIb30BAHHBIX  HAy4YHBIX
MOHSTUM, TEOPUM M 3aKOHOB; YMEHHE JeJaThb BBIBOJABI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIHTATOB)

5 YMeHue BBIICTATh CYIIECTBEHHBIC MPU3HAKKA BHUPYCOB, KJICTOK
MPOKAPUOT U IYKAPHOT, OAHOKIECTOYHBIX M MHOTOKJICTOYHBIX
OpraHu3MOB; OCOOCHHOCTH IIPOIICCCOB OOMEHA BEIIECTB M
MIPEBpAICHHs SHEPTHH B KIIeTKE, (DOTOCHHTE3a, IIACTHYECKOTO
U DHEPreTUYeCKOro OOMEHa, XEMOCHUHTE3a, MHTO3a, Meho3a,




OTTIOIOTBOPEHUS, Pa3MHOXKEHHUS, WHIWBHUIYaTbHOTO Pa3BUTHUSA
opraHu3Ma (OHTOTCHE3)

YMeHue NpuUMEHATh NOJy4YEHHbIE 3HAHUS [ OOBSCHEHMS
OMOJIOrMYECKUX MPOLECCOB U  SABJICHUM, M HNPUHATHUSA
NPAKTUYECKUX PEIICHWA B IOBCEAHEBHOM JKM3HU B LEIAX
oOecrieueHHss O€30MACHOCTH CBOErO 3J0POBbS U 3/10pPOBbS
OKpY)XAIOIIUX  JIIOJEH, COOJIOACHHUS HOPM  TI'PaMOTHOTO
NOBEACHUS B OKpYXXArOLIEHd NPUPOIHOM Cpele; NOHMMaHue
HEOOXOJAMMOCTH HCIOJIb30BAaHUSL JIOCTHKEHUN COBPEMEHHOMU
Ouonoru W OWUOTEXHOJNOTUH  JJIsI  paIMOHAJIBHOTO
IIPUPOIOIIOIB30BAHUS

YMeHue peIaTsb 3JICMCHTAPHBIC TCHCTHUYCCKHUC 3ad491 Ha MOHO-
)51 I[HFI/I6pI/II[HOG CKpCIIUBAHUC, CHCINICHHOC HACJICAOBAHUC,
COCTaBJsITb  CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA  IJIA
MMpCACKazaHnA HACJICAOBAHUSA ITPHU3HAKOB Y OPIraHUu3MOB

YMeHue BBIMONHATH JIa0OpaTOPHBIE M MPaKTUYECKUe pPadOThI,
coOmro/1aTh npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPAaTOPHBIM
o6opymoBaHUEM

YMeHHEe KPUTHYECKH OICHUBATh M  HHTEPIPETHPOBATH
HHGOPMAIUIO OHOJOTHMYSCKOTO COJICPIKAHUS, BKJIIOYAIOIIYIO
IICEBJIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX HCTOYHHUKOB (CMU,
HAyYHO-TIOMYJISIPHBIC ~ MaTepHallbl);  STHYCCKHE  aCIEKTHI
COBPEMCHHBIX  MCCICIOBAaHUH B  OWOJIOTMH, MEIUIIUHE,
OHMOTEXHOJIOTUH

10

YMeHue co3gaBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE
cooOmieHusi, 0000m@as OUOTOTHYECKYI0 HHGOPMAIHIO U3
HECKOJIBKUX HMCTOYHUKOB, IrpaMOTHO UCIIOJIb30BaTh
MOHSATUIHBIN anmapaTt OHMoJ0TUn

[IpoBepsiembie 3nemeHThI coaepxanus (10 kmacc)

Kon

[IpoBepsieMblil A3JIEMEHT COAECPHKAHUS

buomnorus kak Hayka

1.1

buonorus - Hayka o xuBOM mpupoge. Pomnbp Ouonoruum B
(GbopMHpOBaHMK COBPEMEHHON Hay4dyHOM KapTuHbl mupa. Cucrema
OMOJIOTUYECKHUX HAYK

1.2

Meroapl MO3HAHMS KUBOW TPHUPOILI (HAOTIOIEHUE, SKCIEPUMEHT,
OIMCaHUE, U3MEpEHNE, KJaccudukausi, MO/JIEJIMPOBAHUE,




cTaTUCcTUUeCcKas 00paboTKa JaHHBIX)

JKuBbIe CUCTEMBI U X opraHu3anus

2.1

Kusbie cucteMbl (OMOCHUCTEMBI) KaK MPEeIMET U3y4eHUsS OWOJIOTHH.
CBoiicTBa OMOCHCTEM M HX pa3HOOOpa3ue

2.2

YpOoBHM OpraHu3zanud OHOCUCTEM: MOJIEKYJSIPHO-T€HETUUECKUH,
KJIETOYHBIH, OpraHU3MEHHBIH, HOIYJISITUOHHO-BUIOBOH,
HKOCUCTEMHBIH, Onoc(epHbIit

XHUMHYECKHM COCTaB U CTPOCHHUC KIICTKH

3.1

XHUMHUYECKUHU COCTaB KJICTKH. XUMHUYECKUE 3JIEMEHTBI:
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Boia 1 MUHEpabHBIE BEIIECTBA.
DYHKIIUA BOABI U MUHEPAJIBHBIX BEIIECTB B KieTke. Ilogaepkanue
OCMOTHYECKOIo OajiaHca

3.2

benku. CoctaB u crpoeHne O€nKOB. AMHUHOKHCIOTBI - MOHOMEpHI
OEJIKOB. Heszamenumelie 151 3aMEHUMBbIE AMUHOKHUCIIOTBHI.
AMMWHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPbI OCIKOBON MOJICKYJIbI
(mepBuYHasi, BTOpPHYHAs, TPETUYHAs U YETBEPTUYHASI CTPYKTYpa).
XuMuyeckue cBorcTBa 0enkoB. buosnornyeckue GyHKIIMN OEIKOB.

®depMeHTHl - Ouosormueckue Karaiauzatopbl. CTpoeHue QepMmeHTa:
aKTUBHBIM 1LIEHTp, cyOcTpaTHas cnenuguuHoctb. KodepMeHTHI.
Buramunbl. OTiinuust GepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB

3.3

VYraeBoasl: MoHOcaxapuabl (TJIFOKO3a, pubo3a M JAe30KcHprb03a),
aucaxapunbel  (caxaposa, JaKTo3a) W IojHMcaxapuibl  (Kpaxmad,
TJIMKOT'€H, IEJUTI0I03a). brnonornueckue yHKIIUU yrieBOIOB.

Jlunuapl: TpUrIULEPHUIbI, cTepou b, pocomunuasl. ['uapodunbHO-
rupodoOHbIe  cBOWCTBa. buonorndeckue (QyHKIUM  JIUITHIOB.
CpaBHeHHE yTIIeBOJIOB, OCTTKOB U JIMIMHUIO0B KaK HCTOYHUKOB YHEPTUHU

3.4

Hyxkneunoseie xucnorsl: JIHK u PHK. Hykneoruasr - MmoHOMEpSHI
HyKJIenHOBBIX KHUCHOT. Ctpoenue u ¢ynkuuu JIHK. Ctpoenue u
¢ynakuuu PHK. AT®: ctpoenue u hyHKIUN

3.5

[uronorus - Hayka o kierke. Knetounas teopusi. Metoasl nuzyyeHus
KJIETOK

3.6

Krnerka kak menoctHas >kuBast cuctema. OOIIMe MPU3HAKU KIIETOK:
3aMKHYTasl HapykHas MmeMmOpaHa, moJiekyJbl JIHK kak reHetnueckuii
anmnapar, CucTeMa CuHTe3a Oenka

3.7

Tunel KIETOK: dyKapuoTHYecKas u nmpokapuornueckasi. OcoOeHHOCTH
CTPOCHHS MPOKAPUOTHYSCKOM KileTku. KilerouHas cTeHka OakTepui.
Ctpoenue  sykapuoTHyeckod  KieTkM. (OCHOBHBIE  OTIUYHUA




PaCTUTENILHOM, )KUBOTHOU U TPUOHOM KIIETKH

3.8

[loBepXHOCTHBIE ~ CTPYKTYpbl ~ KIETOK - KIETOYHAas CTEHKa,
TIIMKOKAIUKC, X QyHKuuu. [1nazmaruueckas memOpana, ee CBOMCTBA
u Qynkunuu. [uronmnazma u ee opraHounabl. OnHOMeMOpaHHbBIE
OpraHoMIibl KJIETKH: 3HuoruiazMaruyeckas cetb (JIIC), ammapar
lompmxu, mnm3ocoMbl. IlolyaBTOHOMHBIE  OPraHOWIBI  KIIETKU:
MUTOXOHAPUH, TIACTUABL. [IpOMCXOXKIEHHE MHUTOXOHAPHI U
wiactua. Buasl mmactun. HememOpaHHble opraHOMIBI  KIIETKU:
pUOOCOMBI, KIIETOYHBIA LEHTP, PECHUYKH, KIyTHKU. DyHKIMM
OpraHOMJIOB KJIETKH. BitoueHus

3.9

SAnpo - perynaropHbiii 1HeHTp kieTku. CTpoeHue siapa: siaepHas
000J104Ka, KapuoIuia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

>KI/I3H€)_IG$IT€JIBHOCTB KIJIICTKH

4.1

OOMeH BellecTB, WIM METa0OIU3M. AcCUMWIALUA (IJIaCTUYECKUM
OOMEH) U JIUCCUMWISALIUS (PHEPTeTHUECKUN OOMEH) - JIBE€ CTOPOHBI
€IMHOTO Ipouecca Mertabonusma. Tumbl oOMeHa  BEIIECTB:
aBTOTpOo(HBIA U rerepoTpodHbiii. Poib ¢gepmeHTOB B 0OMEHe
BEIIECTB U NMPEBPAILICHUHN YHEPTUU B KIIETKE

4.2

®otocunte3. CBeroBas u TemHoOBas (a3bl QorocuHTe3a. Peakiuu
dboTocunTe3za. IhPekTuBHOCTh PoTOoCcHHTE3a. 3HAUCHUE (DOTOCHHTE3a
JUTSl KM3HU Ha 3emie. BnusiHue ycioBuil cpenbl Ha (OTOCHHTE3 U
CIIOCOOBI MOBBITIICHUS €T0 POAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUH.
XEeMOCHHTE3. XEeMOCHUHTEZNPYIOIINE OakTepuu. 3HaueHue
XEMOCHHTE3a JJIs )KU3HHU Ha 3eMJie

4.3

DHepreTuueckuii 0OMEH B KJIeTKe. PaciieruieHne  BeIecTB,
BBIJICJICHHE W AaKKyMYyJIMPDOBAaHWUE OJHEPrUM B KIETKE. OTallbl
sHepreTuyeckoro oobmeHa. [nmkonu3. bpoxkeHne W €ro BUJBL
KucnopogHoe okucienue, uiam KJIeTouHoe abixanue. DPpPeKTuBHOCTD
AHEPreTUYECcKoro ooOMeHa

4.4

Peakuum matpuuHoro cunrtesa. 'enernueckas nadpopmarusa u JTHK.
Peanuzanus renetnueckoil mHGoOpManuu B KIeTKe. | eHeTHYecKuid
KOJ U ero coucrBa. Tpanckpunuus - MarpuuHbii cuHTe3 PHK.
Tpancnsuusa - 6uocunre3 Oenka. KoaupoBanue amMmuHOKUCIOT. Posb
pubocoM B OMocuHTE3E Oeka

4.5

Hexnerounsie popMbl ®KU3HU - BUPYCHI. ICTOpHST OTKPBITUS BUPYCOB
(I.M. VBanoBckwmit). OCOOEHHOCTH CTPOSHHUS M KU3HEACATCIBHOCTH
BUpycoB. baktepuodaru. bonesnu pacteHuid, )KUBOTHBIX U YETIOBEKA,




BbI3bIBaE€MbIe BUpycaMu. Bupyc ummyHnoaedunura yenoseka (BUY) -
Bo3Oyautens CIIM/la. [Ipodunaktuka pacnpocTpaHeHUs BHPYCHBIX
3a00eBaHUM

Pa3zmHOXkeHHE N HMHINBUAYAJIbHOC PA3BUTHC OPTaHHU3MOB

5.1

Krerounplii 1MWK, WIM >KA3HEHHBIA MWK KieTku. MuTepdaza u
muto3. Ilpomeccel, mporekaromme B uHTepdaze. Permmmkamus -
peakuust marpuyHoro cuHre3a JHK. Crtpoenne xpomocom.
XPpOMOCOMHBIN Habop - KapuoTum. JIMIUIOWIHBIA W TaIrlJIOMTHBIN
XpOMOCOMHBbIE Habopbl. Xpomatuisl. l[luTonoruyeckue OCHOBBI
Pa3MHOXXEHUS U UHIUBUAYAIBHOTO PA3BUTHUSL OPTaHU3MOB.

Henenne wierku - wmuTo3. Cramum  wmwuto3a. IIpomeccsl,
IPOUCXOJAIIME HA PA3HBIX CTAOUSAX MUTO3a. BHOJOTHMYECKUN CMBICI
MHUTO3a

5.2

cDOpMI)I Pa3MHOXKCHHA OpPraHu3MOB: Oecroyioe M TIOJIOBOE. BI/II[I)I
Oecrnoyoro PAa3MHOKCHHA: ACJIICHUC HAABOC, INTOYKOBAHHUC OJHO- H
MHOTI'OKJICTOYHBIX, CHOpOO6paBOBaHI/I€, BCTCTATHBHOC PA3MHOKCHHUC.
I/ICKYCCTBGHHOC KIIOHUPOBAHUC OPIraHU3MOB, CI'0 3HAYCHHUC JJIA
CCIICKIIUHU

5.3

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OSCIIOJIOTO.

Meito3. Craauu Mmeito3a. Ilpomecchl, MpOUCXOMSIIUME Ha CTaIMUsIX
Mmeio3a. IloBepenue xpomocom B Mmenosze. KpoccunHrosep.
buonornyeckuii CMBICT U 3Ha4eHHUE Melo03a

5.4

I'amerorenes - nporecc 00pa3zoBaHUs MOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble xene3bl: CeMEHHUKU U suuHUKH. OOpa3zoBaHuE U pa3BUTHE
MOJIOBBIX KJIETOK - TaMmeT (cmepMaro3oui, sHIeKiIeTka) -
cnepmaTtoreHe3 U ooreHe3. OCOOECHHOCTH CTPOCHHS SHIEKIECTOK WU
criepMmaro3ouioB. Omnogorsopenue. [laprenorenes

9.5

NunuBuayanbHoe pa3BuTue (OHTOT€HE3). DMOPHOHATBLHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: npoOieHue, racTpyJsIIus, OpraHoTreHe3.
[TocTomOproHanbHOE  pa3BUTHE. [HUIBI  TOCTAIMOPHOHAIBHOTO
pPa3BUTHS: MPAMOE, HENpsAMOe (JIMYMHOuYHOE). BnusHue cpenbl Ha
pPa3BUTHE OPTaHU3MOB; (DAKTOPHI, CHOCOOHBIC BHI3HIBATH BPOKICHHBIC
YpPOACTBa.

Poct u pasButne pactenuii. OHTOreHe3 I[BETKOBOTO PACTCHUS:
CTPOSHHE CEMCHH, CTaJNH Pa3BUTHUS

HaCHeI[CTBeHHOCTL N U3MCHYHNBOCTb OPIraHHU3MOB

6.1

[Ipenqmer u 3amaun reHeTuku. Mctopus pa3BUTUS NeHETUKU. Bkian
POCCUHCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE M€HETUKU. MeTOIbI




TFeHETUKU (TUOPUIONOTUYECKUM, IUTOTC€HETUYECKHUM, MOJIEKYJISIPHO-
reHeTrudeckuit). OCHOBHbIE TeHeTudyeckue NOoHATHS. ['eHeTmueckas
CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpelIMBaHUN

6.2

3aKOHOMEpPHOCTU HAacJlE€AOBaHUsA IPU3HAKOB, YCTAaHOBJEHHbIE [
Mennenem. MoHOTHOPUAHOE CKpEIIMBaHUE. 3aKOH €IUHO00pa3us
ruOopu0B mepBoro mnokoneHus. [IpaBuio noMUHUpOBaHUS. 3aKOH
pacuieruieHusi npu3HakoB. ['umorteza uyucToThl ramer. llomHoe wu
HEMOJIHOE JOMUHHUPOBAHUE.

JlurnOpuaHOe CKpelMBaHhe. 3aKOH HE3aBUCHUMOTO HAacjeJI0BaHUs
MIPU3HAKOB. [{utorenernueckue OCHOBBI JTUTUOPUIHOTO
CKpeuIMBaHusA. AHanu3upyomiee ckpemuBanue. lcnons3oBaHue
aHAIM3UPYIOMIETO CKPEITUBAHUS JIJIsl ONIpeIeTICHHs TEHOTUIIa 0COOU

6.3

CuermienHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana mo
CUEIUICHHOMY HacjeA0BaHUI0 reHoB. Hapylienue cuensieHus: reHoB B
pe3ynbTare KPOCCUHTOBEpa. XpoMocomHas Teopus
HACJICJICTBEHHOCTH. | e HETUUEeCKHE KaAPThI.

I'enetnka nosa. XpoOMOCOMHOE ONpEAECICHHE MoJia. AyTOCOMBI U
MOJIOBBIE ~ XPOMOCOMBI.  ['OMOraMeTHble U  T'eTepOraMeTHbIC
opranu3Mbl. HacnegoBaHue Npru3HAKOB, CIIETJICHHBIX C TOJIOM

6.4

N3menunBoCcTh. Buasl U3MEHUYMBOCTH:  HEHACIEACTBEHHAs W
HaclieACTBeHHasA. Ponp cpenpl B HEHACIIEICTBEHHOM M3MEHYMBOCTH.
XapaxkTepucTuka MOAU(PUKALIMOHHON V3MEHYUBOCTH.
Bapuanmonueii psn um BapuanumoHHas Kpusas. Hopma peaknunm
npu3Haka. KoinuecTBEHHbIE M KaUECTBEHHBIE NPU3HAKK U UX HOpMaA
peakiuu. CBoiicTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH

6.5

HacnencrBennas, WIIH FeHOTHUITMYUECKas, W3MEHUYHMBOCTb.
KombOunaTuBHas n3MeHYUBOCTh. M€i103 1 MOJI0BOM MpoliecC - OCHOBA
KOMOMHATUBHOM HW3MEHYMBOCTU. MyTallMOHHAs HW3MEHYUBOCTb.
Knaccudukanuss MyTanuii: TeHHbIE XPOMOCOMHBIC, TE€HOMHBIE.
Yactora ¥ npuyuHbl MyTauuid. MytareHHble (akTopbl. 3aKoH
TOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHOM wu3MeHuuBocTu H.U.
BasunoBa

6.6

I'eneruka wuyenoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOIbI

T€HETUKU YEJIOBEKA: reHEaJIOTMYECKHUM, OJIM3HEIIOBBIN,
IUTOTCHETUYECKUM, OMOXMUMHUYECKHUM, MOJEKYISIPHO-TCHETUYCCKUM.
CoBpemMeHHOE ONPEICIIEHUE TEHOTHIIA: ITOJITHOTEHOMHOE

CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM 4uclie ¢ TTomotisio [11P-
ananu3a. HacrencrBennbie 3a00/IeBaHUs YeJIOBEKA: TEHHBIC 0OJIC3HH,
00JIe3HU ¢ HACJIEJACTBCHHOM MPEAPACTIONIONKEHHOCTHIO, XPOMOCOMHBIC
oone3nn. ComaTtnueckue W TEeHEpaTUBHbIE MyTanuu. [IpUHIATIBI
310pOoBOTO 00pasa >KU3HU, NHATHOCTUKH, MPOMIIAKTUKN U JICUCHUS




IFeHETUYECKUX OOJIe3HEH. MC,Z[I/IKO-FGHGTI/I‘ICCKOGE KOHCYJIbTHPOBAHHUE.
3HaUyeHHUE MG,ZII/IHHHCKOﬁ I'CHCTUKHN B IIPCOAOTBPAIICHUU U JICUCHHHU
FeHETUUECKHUX 3a00JICBaHUM YeIOBEKA

CGJ’IGKHI’IH OpraHu3MoOB. OcHOBBI OMOTEXHOJIOTHH

7.1

Cenekuusi Kak Hayka W TPOIECC. 3apOKICHUE CEJCKIUU U
nomectukanua. Yuenne H.M. BaBuiioBa o neHTpax npoucxXOXACHUs
U MHOrooOpasus KyJbTYpPHBIX pacTeHHM. LIeHTpbl ImpoucXoKaeHus
JOMalIHUX KUBOTHBIX. CopT, MOpoJa, IITaMM

7.2

CoBpeMeHHbIE METOMbl CeleKUUA. MacCOBbII U WHIAUMBUIYATBbHBIN
OTOOpBI B CEJNEKIMH pacTeHWil W >KUBOTHBIX. OIIEHKa 3KCTephepa.
bim3kopoACTBEHHOE CKpelllMBaHUE - WHOpUAMHT. Yuctas JUHUS.
CkpeniuBanue 4YHUCTBIX JUHUK. ['eTepo3uc, wim rulOpujHas cuia.
HeponctBenHoe — ckpemuBanue -  ayrOpuauHr.  OTtmaneHHas
rubpuauzamuss U ee ycnexu. VICKyCCTBeHHBIM MyTareHes u
IIOJy4YeHUE TOJUIUIOUIOB. JIOCTMXKEHHsI CeNeKUMU PpaCTEHUM,
KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHoOTHsST Kak OTpaciib MPOU3BOACTBA. |'€HHAs HH)KEHEpUS.
Oranbl  co3nanusa  pekomOuHantHoM JIHK w  TpaHcreHHbIx
opranu3moB. KilerouHass wuHxeHepus. KIeTouHbIE KyJBTYpBI.
MUKpOKIIOHAIBHOE ~ pa3MHOXKEHHE  pacTeHuil.  KioHupoBaHune
BBICOKOIPOAYKTHUBHBIX CEJIbCKOXO35IICTBEHHBIX OpraHU3MOB.
Okojorudeckue u astudeckue mnpodnembl. ['MO - reHernuecku
MO (UIMPOBAHHBIE OPTaHU3MBbI

[IpoBepsiembie TpeOOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHOM MporpamMmbl 11 kmacca

Kon

[IpoBepsieMble PeAMETHBIE PE3YJIBTATHl OCBOCHUS OCHOBHOM

MpoBEPsIEMOT | 00pa30BaTEIbHOM MPOrpaMMBbI CPEHETO 00111eT0 00pa3oBaHUS

0 pe3yibTaTta

1

ChopMUpOBaHHOCT, 3HAHUH O MECT€ W POJU OHOJOTHH B
CUCTEME HAy4YyHOTO 3HAaHMS  €CTECTBEHHBIX HayK, B
dbopMHpPOBaHNN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa M HAy4YHOTO MHPOBO33PEHHS; O BKJIAJE POCCUUCKUX U
3apyOeKHbIX  YYCHBIX-OMOJOTOB B  pa3BUTHE OWUOJIOTUH,
(GYyHKIIMOHAIBHOM TIPaMOTHOCTH YeJioBeKa JUIsl  pelIeHUs
YKU3HEHHBIX 3a]1a4

YMeHue packpbhIBaTh CoJiepKaHue OMOJIOTHYECKUX TEPMHUHOB U
MOHSTUHN: BUJI, MOMYJAINS, TeHOMOH, DBOJIONMS, JABMKYITUE




cuibl ((pakTOphI) IBOJIOMH, TPUCTIOCOOJEHHOCTh OPTaHU3MOB,
BUJ000pa3oBaHue, »JKOJOTHYecKne (HaKTOphl, HSKOCHUCTEMA,
NPOAYIEHTBI, KOHCYMEHTBHI, PpEIYyIEHThI, TIeMH TMHTaHWUA,
AKOJIOTHYECKas MpaMua, OMOreoeHos3, onocdepa

YMeHue wu3naraTh OHOJOTHYECKHE Teopuu (IBOJIOIMOHHAS
teopust Y. JlapBuHA, CHHTETHYECKas TCOPHs DBOJIOIUH),
3aKOHBI M 3aKOHOMEPHOCTH (3apojblieBoro cxoactea K.M.
bapa, yepenoBaHus TTIaBHBIX HAINPABJICHUA U MYTEH BOJIOINN
A.H. CeseproBa, yuenus o Ouocdepe B.U. Bepnanckoro),
OIIPEACIIATH TPAHUIIBI UX TPUMEHIUMOCTH K KHBBIM CUCTEMaM

VYMeHue BiaseTb METOJaMHU HAy4YHOI'O IO3HAaHUS B OMOJIOrMH
(HaOnroeHMEe M ONMCAHME JKUBBIX CHUCTEM, IIPOIECCOB H
ABJICHUHM; OpraHu3alus U TOpOBEACHHE OHOJOTUYECKOTO
DKCIIEPUMEHTA, BBIJIBH)KCHUE TUITOTE3B; BBISIBIICHUE
3aBUCUMOCTH MEXAY UCCIEAYyEMbIMU BEIMUNHAMH, OOBSICHEHUE
IIOJYYEHHBIX  pPE3yJIbTATOB,  HCIOJIB30BAHHBIX  HAYYHBIX
IIOHATHM, TEOPUUM K 3aKOHOB; YMEHHE JenaTh BBIBOJABI Ha
OCHOBAaHHH MOJYYEHHBIX PE3YJIbTATOB)

YMeHue BBIICTATh CYIICCTBEHHBIC IIPU3HAKU  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BHIIOB, TOIYJISIUHN, MPOMYIIEHTOB,
KOHCYMEHTOB, PEIYIICHTOB, OHWOTCOIICHO30B M JKOCHCTEM;
OCOOEHHOCTH TPOIIECCOB  HACIEICTBEHHONH W3MEHUYHNBOCTH,
€CTCCTBEHHOTO otbopa, BHUJ1000pa30BaHMUs,
MIPUCTIOCOOICHHOCTH OPTaHU3MOB, JCHCTBUS JKOJOTHUYECKHUX
(akTOpOB Ha OPraHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA SHEPTHH
B DKOCHCTEMax, AHTPOIOI'CHHBIX HM3MEHEHHUH B DKOCHCTEMax
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIESCTB U OMOTCOXUMHUCCKUX
ITUKJIOB B OHocdepe

YMeHue MNpUMEHSTh MOJYyYCHHBIE 3HAHUS JJI1 OOBSCHEHUS
OMOJIOTUYECKUX TPOLECCOB W  SIBICHUM, IS TPUHSATHUS
MPAaKTUYECKUX PEUICHUA B TOBCEIHEBHOM >KU3HU B IEIAX
oOecrieueHrss 0E30MaCHOCTH CBOETO 370POBbS U 3J0POBBS
OKPYXKAIOIIUX  JIIOJieH, COONIOIEHHS HOPM  TI'PaMOTHOTO
IIOBECHUS B OKPYXAKOUIECH IPUPOJHOU Cpelne; ITOHUMAaHUE
HEOOXOJAMMOCTH HCIOJIb30BAHUSL JIOCTHKEHUNW COBPEMEHHOU
OMONIOTHY JUTs pallMOHATBHOTO MPUPOIOTIONB30BAHUS

YMeHue pemarbh JJIEMEHTApHbIE OWOJIOTMYECKUE —3ajadH,
COCTaBJIATh CXEMbl TIEPEHOCAa BEIIECTB W DSHEPrUU B
AKOcHCTEMAaX (LIEMU MUTAHMS)

YMeHue BBINOJHATH JIa0OpAaTOpPHBIE M MPaKTUYECKUE padOThI,




cobJiroaTh MpaBwia Ipu padboTe ¢ yueOHBIM M 1abOpaTOPHBIM
000pyI0BaHUEM

YMeHHue KpPUTHYECKH OLEHUBATb M  HHTEPHPETUPOBATH
uH(pOpMAaIUI0 OHOJOTUYECKOTO COJIEPKAHUS, BKIHOYAIOIIYIO
NICEBJIOHAYYHbIE 3HAHUS W3 pa3IU4HbIX HcTouHHMKOB (CMU,
HAy4YHO-TIOMYJISIPHBbIE MaTEpHalibl); paCCMaTPUBATh TII00AbHbBIE
HKOJIOTUYECKHE MPOOIEeMbl COBPEMEHHOCTH, (OPMUPOBATH IO
OTHOUIECHUIO K HUM COOCTBEHHYIO MO3HUIIUIO

10

YMeHue co3gaBaTh COOCTBEHHBIE TMCBMEHHBIE M YCTHBIC
cooOmieHusi, 00001mass OUOJOTHYECKYI0 HH(pOPMAIUI0 U3
HECKOJIBKHX WCTOYHHUKOB, IPaMOTHO HICII0JI30BaTh
MOHSATUMHBIN anmapar OUOJIOTUH

[IpoBepsiembie 3nemeHTsI copepxanus (11 kmacc)

Kon

HpOBGpSICMBIfI QJICMCHT COACPKAHUA

DBOJIIOLIMOHHAST OMOJIOTHUSA

1.1

DBOJTIONIMOHHAS TEOPHSI I €€ MECTO B OMOJIOTHH.

CBunerenncTBa 3BOJIIOLINH. [TaneonTonornueckue:
MOCJICIOBATEILHOCTh ITOSBJICHUS BHUIOB B IMaJICOHTOJOTHYECKON
JIETOMHCH, TepexoaHbie ¢opmbl. broreorpadudeckne: CXOACTBO U
paziuuue dayH u Gaop MaTEPUKOB U OCTPOBOB. DMOPHUOJIOTHUECKHUE:
CXOJICTBA WM PAa3iINuus AMOPHUOHOB pPa3HBIX BHJIOB TMO3BOHOYHBIX.
CpaBHHUTENbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJOTHYHbBIC,
PYJIMMEHTapHBIE OPraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHE:
CXOJICTBO ~ MEXaHHW3MOB  HACJEJACTBEHHOCTM M  OCHOBHBIX
METa0OJINYECKUX MyTEH Y BCEX OPTaHU3MOB

1.2

OBomonnonHas teopust Y. [lapBuna. [IpeanocbUlku BO3HUKHOBEHUS
napBuHU3Ma. JIBWXKyIMe CUJIbl HBOJIONUU BUAOB 10 JlapBuHy
(M30BITOYHOE  PA3MHOXKEHWE TIPH  OTPAaHUYEHHOCTH PECYPCOB,
HEeompeeieHHass W3MEHYMBOCTh, OOprOa 3a  CyIIECTBOBAHUE,
€CTeCTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopus odBomounu (CTD) ©  OCHOBHbIE €€
nosioxkeHuss. Mukpospomonus. [lomymsiiuss kak enuHHUIA BUAA U
IBOJIFOLIUU

1.4

JIBwxyme cuwibl  (QakTophl) HBOJIOLMH BHAOB B IPHUPOJIEC.
MyTallMOHHBI ~ TIpollecC ¥ KOMOMHATHMBHAs ~ M3MEHUYMBOCTb.
[TonynsaunoHHbIE BOJIHBI U Apeid reHoB. M3omsauus v mMurpauus.
EctecTBennsbIit 0TO0p - Hampapistomuii paktop 3Bomonun. Dopmbl




€CTECTBEHHOI'0 0TOOpa.

[IpucnocoOAEHHOCT,  OPraHUW3MOB KaK  pe3yibTaT  HBOJIIOLMU.
[Ipumepsl mpucnocoOneHuit y opraHuzMoB. Apomop¢o3bl U
UNOAaNTaluH.

Bun u BumooGpaszoBanue. Kputepum Buma. OcHOBHBIE (HOPMBI
BHU1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe

1.5

MaKpOC)BOJIIOHH}I. (I)OpMBI OBOJIIOIIMH (1)I/IJ'I€TI/I‘I€CK3.H, AUBCPICHTHAA,
KOHBCPICHTHAA, ITapalJICIIbHAA. H€06paTI/IMOCTI) 9BOJIIOITMH

Bo3HukHOBEHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

JloHay4yHbBIE TMPEACTABICHUS O 3apOXKJIeHUM Ku3HU. HayuHbie
TUNOTE3bl BO3HWKHOBEHHWS JKM3HM Ha 3emje: al0uoreHe3 u
Ma”HcrepMusi.  XUMHUYECKass  IBOJIONUA.  JKCIEPUMEHTAIBHOE
IIOATBEPXKACHUE XUMHMYECKOW 3BOMOLMM. HavanbHble  dTamsl
o6uonoruueckoi »Bomoruu. ['unoreza PHK-mupa. IlepBoie kietku u
ux sBoonua. GopMuUpoBaHKE OCHOBHBIX I'PYIIN KUBBIX OPraHU3MOB

2.2

Pa3zButne xu3Hm Ha 3emsie mo 3paMm u nepuonam. Karapxei.
Apxelickas u mporepos3oickas dpbl. [lameosoiickas spa u ee
MepUObl: KEMOPUNUCKUN, OPJOBUKCKHUM, CHIIYPUHUCKUH, TEBOHCKUM,
KaMEHHOYTOJIbHBIN, IMEpPMCKUUA. Me3030McKas 3pa U €€ IEPUOIbI:
TPUACOBBIH, FOPCKUN, METIOBOM.

KaiiHo3olickass 3pa M €€ Nepuojbl: NaJICOTCHOBBIM, HEOTEHOBBIN,
AHTPOIIOICHOBBIM. XapaKTEpUCTUKA KIMMaTa W IEOJOTMYECKHUX
nporeccoB. (OCHOBHBIE 3Tambl JBOJIOUUM  PACTUTEIBHOTO U
KUBOTHOTO Mupa. ApomMop]o3bl Yy pacTeHHil U IKUBOTHBIX.
[TosiBneHue, paCuUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB

2.3

CucrteMa OpraHM4ecKOro Mupa KaK OTpaXXEHHUE HSBOJIIOIUU.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB

2.4

OBONIONMSL  4eJIOBEKAa. AHTpPOINOJOTUs Kak Hayka. Pa3Burtuhe
MPEJCTABICHUM O TPOMCXOXKICHUHU 4YeJIoBeKa. MeToJbl H3y4YeHUs
aHTporioreHe3a. CXoJcTBa W pa3jydydsl 4YeJIOBEKa M >KUBOTHBIX.
CucreMaTHuecKO€e NOJIOKEHUE YETIOBEKa.

JBwxymue cunbl  (pakrtopsl) aHTpornoreHne3a. HacnmenacTBennas
M3MEHYHMBOCTh M €CTECTBCHHBIM 0TOOp. OOIIECTBeHHBIM 00pa3
KU3HU, U3TOTOBJIEHUE OPYJUN TPYa, MBILIJICHUE, PEUYb

2.5

OCHOBHBIE CTaJMM W BETBU 3BOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH,
Yenosek YMEJIBIN, Yenosek MPSAMOXOISIINH, Yenosek
HEaHJEpTANbCKUM, YenmoBek pa3dymHbIM. Haxonkum wuckomaembix
OCTaHKOB, BpeMsl CyILIECTBOBaHUS, 001aCTh pacCIpOCTpaHeHus, 00bEM
rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUS




2.6

YenoBeueckne pacbl. OCHOBHbIE OOJIBIIME PaChl: €BPONEOUIHAS
(eBpaswmiickas), HErpo-aBCTPaIOU THAS (3KBaTOpHaIbHaA),
MOHTOJIOUTHAS (a3uaTcko-aMepuKaHCKas). Yeptsl
MPUCTIOCOOICHHOCTH MPEACTABUTENICH UETOBEUECKUX pac K yCIOBUSIM
CyliecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kpurnka pacuzma

Opranus3msel 4 OKpY>KaroIias cpeaa

3.1

DKoJIOTHSI Kak Hayka. 3aJadyd W pas3fesibl 3KOoJIoruu. Meroasl
DKOJIOTUYECKUX HCCIIEOBaHUI. DKOJIOTWYECKOEe MHPOBO33pPEHHE.
Cpensl oOuTaHHMS OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs,
MOYBEHHAs, BHYTPUOPTaHU3MEHHAS

3.2

Oxomornueckue  ¢akrtopel.  Kmaccudukanus — 9KOJOTHYECKHX
dakTopoB: abWOTHYECKHE, OHOTHYECKHE W  aHTPONOTCHHBIC.
JleiicTBrE HKOTOTHYECKUX (PaKTOPOB HA OPTaHU3MBI

3.3

AOuoTnueckue  (QakTopel:  CBET, TEMIIEpaTypa,  BIIAXKHOCT.
®dotonepuoauzM. IlpucnocoOneHuss OpraHu3MoOB K JEHCTBUIO
abuoTndeckux (paxkTopoB. buonsoruueckue puTMbI

3.4

buotnueckue daxktopel. Bumbl OHOTHYECKHMX B3aUMOJCHCTBUI:
KOHKYpPEHITHS, XUITHUYECTBO, MapasuTU3M, MYTYyaJIu3M,
KOMMEHCalIM3M (HaxJICOHMYECTBO, KBApTUPAHTCTBO), aMEHCAIU3M,
HeWTpanu3M. 3HaueHUE OHOTHYECKUX  B3aUMOJCHUCTBUU  Jid
CYIIIECTBOBAHMS OPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHUE XAPAKTEPUCTUKHU NTonyaiuu. OCHOBHBIE IMOKAa3aTeNn
MOMYJISILIMU: YHUCJIEHHOCTh, IJIOTHOCTh, POKIA€MOCTb, CMEPTHOCT,
NpUpPOCT, MUrpauus. [[MHaMHUKa YMCIECHHOCTH TMOMYJSALMU U €€
perynsuus

COO6HICCTBa H SKOJIOIN4YCCKHUEC CUCTCMBI

Coo0miecTBO OopraHu3mMoB - OwuoneHo3. CTpyKTypsl OWOIEHO3a:
BUJIOBasi, MPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Bumsi-
ToMHUHAHTEL. CBS3U B OMOLIEHO3€E

4.2

DKoyioruyeckue cuctembl (dkocucTeMsbl). [loHsiTHEe 00 SKOCHUCTEME U
ouoreonieHoze.  DYHKIMOHAIBHBIE  KOMIIOHEHTHI  3KOCHUCTEMBbI:
MPOJYIEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BemiecTB U
MOTOK JHEPrHuM B JKocucTteMe. Tpoduueckne (MUIIEBBIE) ypPOBHU
skocucTeMbl. [lumeBbie nenu u cetd. (OCHOBHBIE IOKa3aTelu
AKOCHUCTEMBI: Ouomacca, MPOAYKIUSA. IKOJOTUYECKHUE TUPAMUJIbL:
MPOIYKIIUMA, YHUCICHHOCTH, Ouomacchl. CBOHCTBA HIKOCHUCTEM:
YCTOMYUBOCTD, camMoperyJisius, pa3putue. Cykieccus




4.3 |IlpupomHble SKOCHUCTEMBI. DKOCHCTEMBI 03€p MU pPeK. DKocucrema
XBOWHOTO WJIM IIHPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMEI. Y POOIKOCHCTEMBI.
buonornueckoe M XO3SMCTBEHHOE 3HAYEHHE arpodKOCHCTEM U
ypOOIKOCUCTEM.

buopazHooOpazue kak  (pakTOp  YCTOMYMBOCTH  3KOCHUCTEM.
CoxpaHeHne OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4 |Yuenue B.M. Bepnanckoro o Ouocdepe. ['panuipl, coctaB u
CTpykTypa Ouocdepnl. JKuBoe BemectBO U €ro  (PyHKIIHH.
Ocobennoctn  Omocepbl  Kak  TI00aTBHOM  DKOCHCTEMBI.
Jlunamudyeckoe paBHOBeCME U oOpaTHas CBs3b B Oumocdepe.
KpyroBopoTsl BemiecTB u OHOTCOXUMHYECKUE IUKIIBI SJIEMEHTOB
(yraepona, azora). 30HaIBHOCTL OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5 |YenoseuectBo B Ouochepe 3emyid. AHTPONOIEHHBIE HW3MEHEHHS B
ouocdepe. ['modanbHbIE YKOJIOTUYECKUE TTPOOTIEMBI.

OcHoOBa parMoHaIBFHOTO YIPABJICHUS MPUPOJAHBIMU PECYpCaMU U UX
UCIIONIb30BaHue. JlocTHKEHUsT OMOJIOTUH U OXpaHa MPUPOIbI

Koaundukarop nposepsieMbIX TPe0OBAHMH K pPe3yJibTATaM 0CBOCHMS
OOII COO u 371eMeHTOB coAep:KaHus 10 OuoJiornu 1Jis nposeaenns EI'J
[TpoBepsiembie Ha EI'D mo Guonoruu TpeboBaHus
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30oBaTEIbLHON MPOTrpaMMBI
cpenHero oomero oopazoBaHus

Kon [IpoBepsiembie TpEOOBAHUS K TPEAMETHBIM PE3YJIbTATAM
MIPOBEPSIEMOT | OCBOEHHSI OCHOBHOM 00pa30BaTENbHON MPOrPaMMbl CPETHETO
0 TpeOOBaHUs oO1ero o0pazoBaHus

1 ChopMupoBaHHOCT, 3HAHUH O MECT€ U PO OUOJOTUM B

CHUCTEME eCTECTBEHHBIX HayK, B (POPMUPOBAHWUU COBPEMEHHOMU
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, B IO3HAHUU 3aKOHOB
OpPUPOABI W PEHICHWH JKU3HEHHO BaXHBIX COILMAIBHO-
THUYECKHX, OKOHOMHUYECKHX,  OKOJOTHYECKHX  MpoOIeM
YeJI0BEYECTBA, a TaKKe€ B PEIICHUH BOMPOCOB PAIlMOHAIHLHOTO
OPUPOJIONOIL30BaHUS,, B  (OPMUPOBAHUU  IIEHHOCTHOTO
OTHOIIICHUS K TpUpOe, OOIIECTBY, 4YEJIOBEKY; O BKJAJe
POCCHUHCKHUX M 3apyOeKHBIX YYEHBIX - OHMOJOrOB B pa3BUTHE
OuoI0ruM

2 Brnanenue cucremoit 3HaHU 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHUS, WCIIOJIb3YeMBbIX B OHMOJOTUYECKUX MCCIIECIOBAHUIX
KUBBIX OOBEKTOB M JKOCHCTEM (OIHCaHHE, H3MEPEHHE,
MIPOBEJICHUE HAOJIOJICHHI); CIIOCOOaMU BBISBIICHUS M OIEHKH




AHTPONOT€HHBIX U3BMEHEHUW B IPUPO/IE.

YMenue BBIJIBUTaTh TUIIOTESHI, IPOBEPSATH 170:¢
AKCIIEPUMEHTAJILHBIMU  CpEeACTBaMHU,  (popmynupys  Lelb
UCCJIEIOBAHMS, AHAIM3UPOBATH IIOJTYUYEHHBIE pE3yibTaThl U
JIeN1aTh BbIBOJIBI.

BrIsiBIIEHHE 3aBUCMMOCTH MEX]Y HCCIETYEMBIMU BEJIMYMHAMH,
OOBSICHEHHE TOJMYYCHHBIX pE3yJIbTaTOB U (OPMYJIUPOBAHHE
BBIBOJIOB C HCIOJB30BAHMEM HAyYHBIX MOHATUH, TEOPUH U
3aKOHOB

YMeHue BiaseTb CUCTEMOM OMOJIOTMUECKHX 3HAaHUW, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIONUMe OHOJIOTMYECKUE TEPMHUHBI M
noHATUS (KU3Hb, KJETKAa, TKaHb, OpraH, OpPraHu3M, BU],
MOMYJISIIUSA, PKOCHUCTEeMa, OMOIEH03, Ouocdepa; MeTadoIu3M,
roMeocTa3, KJICTOUYHbIH HMMMYHUTET, OHOCHUHTE3 O€JiKa,
OMOTOINMEDHI, JIMCKPETHOCTb, caMOperyJisius,
CaMOBOCIIPOU3BEJEHUE, HACIEACTBEHHOCTh, HW3MEHYUBOCTb,
SHEPro3aBUCUMOCTh, POCT U PA3BUTHUE);

Oouonoruueckue Teopuu: kietouHas teopus T. IlIBanna, M.
[lnerinena, P. Bupxosa; KJIOHAJIbHO-CEJICKTUBHOI'O
ummynureta II. Opmnux, M.MA. MeuHnkoBa, XpOMOCOMHas
TeOpUsl HaciaeACTBEHHOCTH T. MopraHna, 3aKOH 3apOJbIIIEBOTO
cxoncrBa K. bopa, sBomommonnas teopus Y. [lapBuna,
CHHTETHUYECKas TEOpHUsl 3BOJIOLIMHU, TEOpHUsl aHTporiorenesa Y.
Hapsuna; teopust 6uoreonenosa B.H. CykaueBa; yuenne H.H.
BaBunoBa o0 1ueHTpax MHOrooOpasusi M MPOUCXOKIACHUS
KyJbTypHBIX pacteHud, ydenue A.H. CeepuoBa o myTsax u
HampasJieHUsX 3Bosounu, ydenne B.U. Bepnaackoro - o
ouocdepe); 3akoHbl (€IUHOOOpA3Ws TMOTOMKOB IIE€PBOTO
NOKOJIEHUS,  pACIICIUICHHS  MPU3HAKOB,  HE3aBUCHUMOTO
HaclienoBaHus  npusHakoB I.  Menzaens;  CLHEIUVIEHHOIO
HACJIEOBaHUsI MPU3HAKOB M HApYIIEHUsl CLEIIeHus: reHoB T.
Moprana; TrOMOJOTMYECKMX PSAJOB B  HACIEICTBEHHOU
m3MeHunBoctT H.M. BaBuiioBa; reHeTM4ecKOoro paBHOBECHS
JIx. Xapnu u B. BaitnOepra; 3apossimieBoro cxozactsa K. bapa;
ouoreneTndeckuii 3akon J. ['exkenst, @. Mromiepa);

MPUHUIUIBI (YUCTOTHI TAMET, KOMILIEMEHTAPHOCTH );

npaBwia (MuHuMyMa FO. JInOuxa, 3KOJIOTHYECKOM MUPaMUIbI
quces, 0MOMacchl U SHEPTUN);

runoTe3bl (koarnepBarHord A.M. OnapuHa, nepBUYHOTO OyIhOHA
Jlx. Xonneiina, mukpocdep C. dokca, pudozuma T. Uek)

YMeHue peiiath MOMCKOBBIE OMOJIOTUYECKHUE 3a]1a4uH; BBISBIISITh
NPUYMHHO-CJIEACTBEHHBIE  CBSI3U  MEXKIY  HCCIEAYyEMBIMU
OMOJIOTHYECKUMHU OO0BEKTaMH, MpoleccaMud U SBJICHUSIMH,




JieNaTh BBIBOABI M MPOTHO3bl HAa OCHOBAaHUM MOJTYYEHHBIX
pE3yNbTaTOB;

COCTaBJISITh TEHOTUITMYECKUE CXEMbl CKPEIIUBAHUS JUIsl pa3HBIX
TUMOB HACJIEIOBAaHUSl MPU3HAKOB y OPraHU3MOB, COCTaBIISTh
CXEMbI TIEPEHOCa BEMIECTB M JHEPTUM B 3KOCUCTEMax (LIETH
MUTAHUS, TUIIEBBIC CETH)

YMeHue yCTaHaBIMBAaTh B3aUMOCBSA3M MEXAY CTPOCHHUEM M
(YHKLIMSAMU: OPraHOUIOB, KIETOK pa3HBIX TKaHEH, OpraHaMu M
CUCTEMaMH OpraHOB Yy pAacTEHHUH, J>XMBOTHBIX M YEIOBEKa;
MEXIy dTaraMyd oOMEHa BEIIECTB; dTalaMH KJIETOYHOTO ITHKIIa
U KU3HEHHBIX I[UKJIOB OPTaHMW3MOB; dTanaMu dMOPHOHATBLHOTO
Pa3BUTHS; TEHOTUIIOM U (PEHOTUTIOM, (PEHOTUTIOM U (DaKTOpamu
Cpeabl 0OUTaHUS; IPOIIECCAMH SBOIIOINH; IBIKYIIIMMU CHUIIaAMU
aHTPOTIOTeHE3a; KOMIIOHEHTAMH PAa3JMYHBIX OJKOCHUCTEM U
HPUCIIOCOOJIEHUSMU K HUM OPT'aHHU3MOB

YMeHue BBIICIATh CyIIeCTBEHHBIC TPU3HAKU:

CTPOCHHSI BHUPYCOB, KIETOK TPOKAPHOT H  IYKAPHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTraHW3MOB, BHJIOB,
OMOTreo1eHO30B, YKOCUCTEM U OMOC(EPBI; CTPOCHHSI OPraHOB U
CHUCTEM OpraHOB PACTEHHH, >KMBOTHBIX, YEIIOBEKa; MPOIIECCOB
KU3ZHENIEATEIIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pPaCTCHUI,
KUBOTHBIX M YEJOBEKAa; OMOJOTMYECKUX MPOIIECCOB: OOMEHa
BemiecTB  (Metabonusm), wuWHGOpPMAIMM U [PEBpaICHUsS
SHEPTrUuu, OpOXKEHUs, aBTOTPO(HOTO U TETEPOTPO(HOTO THUIIOB
nuTaHusi, (GOTOCHHTE3a M XEMOCHMHTE3a, MHUTO03a, Meiio3a,
rameToreHesa, ’MOpUOTeHe3a, MOCTIMOPHOHAIBHOTO PAa3BUTHUSA,
Pa3MHOXEHHUS, WHIWBHAYAJIbHOTO  PAa3BUTHS  OpraHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUSI TE€HOB, IeTepo3uca; JACHCTBUI
MCKYCCTBEHHOTO OTOOpa, CTAOMIM3HPYIOUIErO, JIBHKYIIETO M
Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpA; auIONaTPUYECKOTO |
CUMITaTPUYECKOTO BUI000PA30BAHUS;, BIMSHUS IBIKYIIUX CHJT
HBOJIIOIIMA Ha TEeHOMOHA TMOMYJSIUU; TPUCIIOCOOTCHHOCTH
OpraHM3MOB K cpelie OOMTaHMs, YEpeJOBAHMs HAINpaBICHUN
HBOJIIOIIMU; KPYrOBOPOTAa BEIIECTB M TOTOKA DHEPTHUH B
HKOCUCTEMAX

ChopMHpOBAaHHOCT, ~ YMCHHS  BBIACIATH  CYIICCTBEHHBIC
NOpU3HAKK  BHUPYCOB, KJIETOK MPOKAPUOT M  JYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOUHBIX OpPraHW3MOB, BHJIOB,
OMOTEOIICHO30B M KOCHUCTEM; OCOOCHHOCTH TPOIIECCOB OOMEHA
BEILIECTB M MPEBpAICHUS SHEPIHMH B KIETKE, (POTOCUHTE3a,
IJJACTUYECKOTO U DJHEPreTHYEeCKOro oOMEHa, XEMOCHHTE3a,
MHTO3a, Mei03a, OIIOJOTBOPEHHS, PA3BUTHS M Pa3MHOKCHUS,




WHJVMBHUIYaJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOTreHe3a), OOPHOBI
3a CYIIECTBOBAHHE, €CTECTBEHHOTO OTOOpa, BHI000pa3oBaHMUS,
IIPUCIIOCOOJICHHOCTH OPTaHW3MOB K Cpelie OOWTaHWs, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIOTCHHBIX W3MCHCHUU B
HKOCHCTEMAax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB H
MpEeBpaIIeHHs SHEPTUHU B Orochepe

YMeHue  HCIosb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI,
OMOJIOTMYECKYI0  TEPMHMHOJIOTMIO M CHUMBOJMKY  JUIA
JI0Ka3aTesIbCTBA poxacTBa OpraHu3MOB pa3HbIX
CUCTEMAaTUYECKUX TPYII; B3aUMOCBSI3U OPraHU3MOB U CpPENbI
oOWTaHWA; €IWHCTBA YEJIOBEYECKUX pac; HEOoOXOIUMOCTH
3I0pOBOTO O0Opa3za KU3HU, COXPAaHEHUsI pa3HOOOpa3usl BUIOB U
HPKOCHUCTEM KaK YCIOBUS COCYLIECTBOBAaHUS MPUPOJABI U
YeJI0BEeUeCTBa

YMenue KPUTUYECKHU OIICHUBATH uH(opMaIuio
OMOJIOTHYECKOTO COJIEPKAHUS, HHTEPHPETUPOBATh ITHUYECKUE
ACIIeKThl COBPEMEHHBIX MCCJICIOBAaHUN B OMOJIOTUHU, MEUIIUHE,
OMOTEXHOJIOTHH; PACCMATPUBATH TJIOOAIBHBIE 3KOJOTHYECKUE
po0JieMbl COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOUIEHUIO K
HUM COOCTBEHHYIO MO3UIUIO

[lepeueHb 27IEMEHTOB coJiepKaHus, MpoBepseMbIx Ha EI'D
o OMOJIOTUH

Kon

[IpoBepsieMblil 3JIEMEHT COAEPKAHUSA

buonorus kak HayKa. JKuBbIle cUCTEMBI U UX N3Yy4YCHUC

1.1

CoBpemeHnHass OuoyioTHs - KOMILJIEKCHAash Hayka. buonoruueckue
HAyKM W U3ydyaeMble uMHU 1npoOnembl. DyHAaMeHTalIbHbIE,
MPUKJIAAHbIE U TIOMCKOBbIE HAYYHBIE UCCIEAOBAHUS B OMOJIOTUU.
3HaueHue Ouojoruv B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccumn, cBsI3aHHBIE C OHOJOTHEH.
3HaueHHe OWOJOTMM B TMPAKTHYECKOW JI€ATEIbHOCTH YeJIOBEKa:
MEJUIMHE, CEJIbCKOM  XO35AMCTBE, MPOMBIIIJIEHHOCTH, OXpaHe
OPUPOABI

1.2

XKupble cuctembl Kak NpeaMer u3ydeHus Ouosoruu. CBoicCTBa
JKUBBIX CHCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, NUCKPETHOCTb U
LEJIOCTHOCTh,  CJIO)KHOCTb Y YHOPSJAOYEHHOCTb  CTPYKTYPHI,
OTKPBITOCTb, caMOOpraHu3alus, CaMOBOCITPOU3BEICHHUE,
pPa3IpaKUMOCTb, U3BMEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHH OpraHu3aluu KUBBIX CUCTEM: MOJICKYJISPHBIN, KICTOUYHBINU,




TKAHEBbIH, OPTraHU3MEHHBIM, MOMYJISIMUOHHO-BUIOBOM,
AOKOCUCTEMHBIN (OnoreoneHoTHYECKU), OunocdepHsiif. Ilporeccsr,
IPOUCXOAIIME B KUBbIX cucTeMaX. OCHOBHbIE MPU3HAKU KUBOTO.
Ku3Hb Kak popMa CcylecTBOBaHUS MaTEPHUH

1.3

Metonel  Ouonoruueckod  Hayku. HaOmronenue, u3MepeHue,
AKCIIEPUMEHT, CUCTEMaTu3anus, MeraaHanus. [lonsatue o 3aBucUMONn
U HE3aBUCUMOM rmepemMeHHOW. [lnaHupoBaHuE SKCIIEPUMEHTA.
[locranoBka u mposepka runote3. HyneBas runores3a. Ilonsarune
BBIOOPKH M €€ JIOCTOBEPHOCTh. Pa3zdpoc B OMONOTHYECKUX TaHHBIX.
OuneHka JOCTOBEPHOCTM MOJYYEHHBIX pPE3yJabTaToB. [IpuunHbI
HCKQ)XEHHS pe3yJIbTaTOB 3KcIepuMeHTa. [IoHATHE CTaTHUCTUYECKOro
TecTa

Knerka xak OnoJiornueckas cucreMa

2.1

Krnerka - cTpykTypHO-(QyHKIIMOHAIbHAS €AUHMIIA )KUBOro. McTopus
oTkpbiTUs KJeTku. Paboter P. I'yka, A. JleBenryka. Kierounas
teopust (T. IlIBanmn, M. Ilneiinen, P. BupxoB). OcHOBHbIE
IIOJIOKEHUS] COBPEMEHHON KJIIETOYHON TEOPHUHU.

MeToapl MOJIEKYJSIPHOM H KJIETOYHOM OWOJIOTUH: MHUKPOCKOIHS,
xpomatorpadus,  21ekTpodope3, METOJA  MEUEHbIX  aTOMOB,
nuddepeHnranbHOe HEHTPU(DYTUpOBaHNE, KYJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUMN COCTaB KJIETKH. Makpo-, MUKPO- 51
yJIBTPAMUKPOJIEMEHTBI. Boma M ee poiap Kak pacTBOPUTEN,
peareHra, y4yacTue B CTPYKTYPUPOBAHHMM KJIETKH, TEIUIOPETYJISLUU.
MuHepanbHbIe BeEIECTBA KIETKH, WX OWoloruveckas poib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckne mnonumepsl. benkn. AMHUHOKMCIOTHBIA  COCTaB
oenkoB. CTpyKTypbl OenkoBoil MosekyJbl. [lepBuuHas cTpykTypa
Oeyika, MeNTHIHAs CBsI3b. BTOpuYHas, TpeTUYHas, 4YETBEPTUYHAsS
cTpykTypbl. Jlenaryparus. CBoiictBa OenkoB. Krnaccudukarus
0enkoB. buonornueckue GyHKIUU OEIIKOB.

YraeBoabl. MoHocaxapuapl, JUCAXapUlbl, OJWATOCAXapuiibl H
nonvcaxapuapl. OOmMN IIaH CTpOoeHUsT W (PU3UKO-XUMUYECKUE
CBOMCTBA YIJIeBOJI0B. brosorudeckue GyHKIMHU YTIECBOIOB.

Jlumuael. TunpodunbHO-rUApodoOHBIe cBoMcTBA. Kiaccudukanms
munuaoB.  Tpuriunepuasl, (ochonunuasl, BOCKH, CTEPOMIBI.
buonoruueckue byHKIMHA JIUTINAJIOB. OO6mmme CBOMCTBA
Ouonoruueckux  MemOpaH -  TEKy4yecTb, CIOCOOHOCTh K
CaMO03aMbIKaHUIO, MTOJTYNPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK um PHK. Ctpoenune HyKI€eMHOBBIX
kucnor. Hyxmeoruasl. [Ipunumn komiuiemeHtapHocTd. IlpaBuio
Yapradda. Crpykrypa IHK - nBoitnas cnupans. MecToHaxoxaeHue




u Ouonornyeckue ¢ynkiuun JAHK. Buast PHK. ®ynknuu PHK B
KJIETKE.

Crpoenue mosekynsl AT®. Makposprudeckue CBs3U B MOJIEKYJIE
AT®. buonornueckue ¢ynkaun ATO. BoccraHoBineHHBIE
MEePEHOCUYHKH, UX QyHKIMH B kieTke. CekBeHnpoBanue JJHK.
CrpykrypHass Ouonorus: OHOXHUMHUECKHME U  Ouoduznyeckue
UCCIEIOBAHMS ~ COCTaBa W IPOCTPAHCTBEHHOM  CTPYKTYpBI
OMOMOJIEeKY

2.3

Tunel KIETOK: dyKapHOTUYECKas U NpokapuoTruueckasi. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00Pa30BaHUS KIIETKH.

CtpoeHne mpoKaprOTHYECKON KileTku. KieTouHnas cTeHka Oaktepuid
u apxeil. OCOOEHHOCTH CTPOCHHUS TEeTepOTPO(PHON U aBTOTPOPHOM
MPOKAPHUOTUYECKHUX KIETOK. MECTO U PoJib MPOKApHOT B OMOIIEHO3aX.
CtpoeHue ¥  (QYHKIMOHMPOBAHUE HDYKAPUOTHUYECKOW  KIIETKH.
[Tna3maTnueckas MeMOpaHa (ma3manemma). Crpykrypa
Iia3MaTuyeckod — MeMOpaHbl.  TpaHCOpT  BEIIECTB  4epe3
IUIa3MaTUYECKYI0 MeMOpaHy: maccuBHBIN (nuddys3us, obnerdyeHHas
mubdy3us), aKTUBHBIM (NMIEPBUYHBIM U BTOPUYHBIA aAKTUBHBIN
tpaHcniopT). [lomynponuniaemocts MemOpanbl. PabGorta HaTpwmii-
KaJMEeBOro0 Hacoca. DHAOLUTO3: MUHOIUTO3, (parouuro3. JK30LUTO3.
Knerounas crenka. CTpykTypa W (DYHKIMH KIETOYHOW CTEHKHU
pacTeHul, rpuooB.

[urorutazma. Iluto3ones. I[lutockener. JIBM)KEHHE LMTOILIA3MBbI.
Opranouasl  kinetkd. OpHOMEMOpaHHBIE OpPraHOMIBI  KIIETKH:
sHpomazMarudeckas cetb (IIIC), annmapat ['oabmku, TU30COMBI, UX
cTpoeHre U (QyHKIMH. B3auMocBs3b 0JHOMEMOpPaHHBIX OPTaHOUIOB
kietkn.  CrpoeHue  rpaHyisipHoro  petukyiayma.  CuHtes
pacTBopuMbIX OenkoB. CHHTE3 KJICTOYHBIX MeMOpaH. [ magkwmii
(arpanynsapHBIi) SHAOIUIaA3MATHYECKUN peTukynyM. CekpeTopHas
¢ynkuus anmapata [ompmku. TpaHCHOPT BEHIECTB B KIETKE.
Bakyonu pacturensHbIx KineTok. Kierounsiit cok. Typrop.
[ToayaBTOHOMHBIE OPraHOUAbI KIETKH: MUTOXOHJIPUU, TIJIACTUIBI.
Ctpoenne u (GYHKIIMM MUTOXOHApWM u T1actui. llepBuunsie,
BTOPUYHBIE U CJIOKHBIE TUIACTUJIBI (POTOCHHTE3UPYIOMINX IYKAPHOT.
XJIOpOIJIACThI, XPOMOIIACTHI, JIEHKOIIACTHI BBICIINX PACTEHUM.
HememOpanubie opranouasl kinetku CrpoeHue U QyHKUUH
HEMEMOpaHHBIX OPraHOUI0B KJIeTKH. Pubocombl. MuUKpodHrIIaMeHTHI.
Mpiieunsie kiaeTku. Mukpotpy6ouku. Knetounsrit nentp. Ctpoenue
U JIBUKEHUE KT'YTUKOB M PECHHUYECK. MUKPOTPYOOUKU ITUTOIIA3MBbl.
LlenTpuons.

SAnpo. OOGonouka sapa, XpPOMATHH, KapuoOIUIazMa, SAPBIINIKA, HUX
ctpoenne u  (QyHkiuu.  SnepHbiii  OENKOBBIA  MaTpHKC.
[IpocTpaHCcTBEHHOE PACHOIOKEHUE XPOMOCOM B MHTEP(A3HOM sIIpE.




benku xpomaTHHa - THCTOHBI.
Krnerounsle BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK
AYKapHUoT (PacTUTEIBHOM, J)KUBOTHOM, TPHOHOI)

2.4

AccuMuISILIMS U TUCCUMIIIALINS - 1BE CTOPOHBI MeTabonu3ma. Tumsl
oOMeHa BeIlEeCTB: aBTOTPO(HBI U TeTepoTpodHbIl. VYuacTue
KHCJIOpoJa B OOMEHHBIX Mpoleccax. JHEpreTuueckoe odecredeHme
KJIeTKu:  mpeBpamieHue ATD B 0OMEHHBIX  Ipoleccax.
@DepMEHTAaTUBHBIA XapaKkTep peakuuil KIETOYHOTO METa0oIu3Ma.
@epMEeHTBl, HUX CTPOCHHME, CBOMCTBA W MEXaHHU3M JCHUCTBUSL.
Kodepmentsl.  Orimuus  ¢GEepMEHTOB  OT  HEOPraHUYECKHX

Katanmu3aTopoB.  benku-aktuBaTopel W OCIKH-MHTHOUTOPHI.
3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX DPEAKIMIl OT Pa3IUUYHBIX
(bakTopoB.

IlepBuuHBIM CUHTE3 OPraHUYECKUX BEHIECTB B KIIETKE. DOTOCUHTES.
Pons xnopormactoB B nporecce porocunTeza. CBeTOBass U TEMHOBAs
da3pl.  [IpogykTuBHOCTH  (oTOCHMHTE3a. BiusHHEe pa3IUYHBIX
(dbakTOpOB Ha CKOPOCTH (POTOCHUHTE3a. 3HAUCHHE (POTOCUHTE3A.
XEeMOCHHTE3. PaznooOpasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTPUPUIUPYIOIIUE OaKTEepUH, KeIe300aKTepun, CcepodaKTepuH,
BOJIOPOJIHbIE OaKTepHH. 3HAYCHUE XEeMOCHUHTE3a.

AHaspoOHbie opranu3Mbl. Buasl Opokenus. [IpoaykTsl OposkeHus u
WX HCIIOJh30BaHUE YECIIOBEKOM. AHa’pOOHBIE MHKPOOPTAHU3MBI KaK
00BEKThI OMOTEXHOJIOTUU U BO30YAUTEN OOJIE3HEH.

AspoOHBIE  OpraHuM3Mbl.  JTalbl  AHEPreTUYECKOro  oOMeHa.
I[ToaroroBurenbHLIN JTaIl. I'mukomms - OECKHCIOPOIHOE
pacIerIeHHE TIIFOKO3BI.

buonornueckoe oOkucieHHE, WIM KIETOYHOE JbIXxaHue. Poib
MUTOXOHIpPUI B  TMporeccax  OWOJOTHYECKOTO  OKUCIICHUS.
Hukanyeckne peakuuu. OkuciautenbHoe  (ochopummpoBaHue.
[IpeumymecTBa a’poOHOTO MyTH OOMEHAa BEIIECTB  TEpen
aHa’pOOHBIM. DH(HEKTUBHOCTH YPHEPTETUIECKOTO OOMEHA

2.5

Peakiun matpuunoro cunHTes3a. [IpyHOMO KOMIUIEMEHTAPHOCTH B
peakuusAxX MaTPpUYHOTO CHUHTe3a. Peanuzanus HacIeICTBEHHOU
uHpopmaruu. ['eHeTHUeCKuid koA, e€ro cBoicTBa. TpaHcKpumius -
MaTpUYHBIN CUHTE3 PHK. [TpuHIUIIBL TPAHCKPUIILUU:
KOMILJIEMEHTAPHOCTh,  AHTUNAPAJUIEBHOCTh, ACHUMMETPUYHOCTD.
Tpancnsanus u ee stanbl. Ydactue Tpancnopteix PHK B 6nocunTtese
Oenka. YcmoBusi OmocuHTe3a Oenka. KomupoBaHme amMHUHOKHUCIIOT.
Ponw pubocom B OnocuHTe3€e Oemka.

Opranmzanmsi TeHOMa Yy MPOKApPUOT U IyKapuorT. Perymndaiusa
aKTUBHOCTU I'e€HOB y npokapuot. ['unore3a onepona (. XKaxo0, XK.
Mano). Perynsius oOMEHHBIX MpoleccoB B kieTke. KieTouHbli
rOMEOCTA3.




Bupycbl - HekneTouHble (OpPMBbI KU3HU M OOJIMTaTHBIE Iapa3uThI.
CrpoeHue TMpOCTBIX U  CIOXHBIX BUPYCOB, PETPOBHUPYCOB,
O6aktepuodaros.

Bupychbie 3aboneBaHusi 4einoBeka, *KUBOTHbIX, pacteHuil. CIIN/L,
COVID-19, connanbHbie 1 MEAUIIMHCKHUE MTPOOIEMBI

2.6

KneTouHnslii 1uki, ero nepuoasl u perymsuus. Marepdaza u Muros.
Oco0eHHOCTH TpolieccOB, IpoTeKarommx B uHTepdase. Iloaroroska
KJIETKH K JeneHuto. IlpecuHrermyeckuil (MOCTMUTOTHYECKHM),
CUHTETUYECKUN U TOCTCUHTETHYECKUI (IPEMUTOTUYECKHI) IEPUOBI
uHTEp(Pa3bI.

Marpuunbii cunte3 JHK-penmumkanusa. Ilpunnune!l perumkannu
JJHK:  KoMmuiemMeHTapHOCTb,  ITOJIYKOHCEPBAaTHBHBIM  CHHTE3,
aHTUnapamenbHocTs. Mexannsm permkanuun JIHK. Xpomocomsr.
Ctpoenue xpomocoMm. TemoMepbl W TeloMepasa. XPOMOCOMHBIN
HaOOp KJIETKH - KapuoTWIl. JIUIIOMIHBIM M TaruyiouAHBIA HaOOpPbI
xpoMmocoM. I'omosrornunsie XxpoMocoMsl. I110710BbIE XpOMOCOMBI.
Henenne KJIETKU - MUTO3. CTaauM MHTO3a W MPOUCXOISAIIME B HHUX
npouecchl. Tunsl Muto3a. Kapuokunes u nutokuses. buonornyeckoe
3Ha4eHue MuUTo3a. Perymsauus MHUTOTUYECKOIO LHKIA KIIETKH.
[IporpamMmmupyemas kjieTouHasi THOEINb - alloINTo3.

QyHKIMOHAIbHASA TEHOMUKA

OpFaHI/ISM KaK OMOJIOTrHYecKast CHCTeMa

3.1

OnHOKIIETOYHBIE, KOJOHHAJIbHBIE, MHOTOKJIETOYHBIE OpPraHu3Mbl U
MHOTOTKQHEBBIE OPTaHU3MBI.

@opMbl  pa3MHOKEHMsSI ~ OpPraHM3MOB:  Oecrmoyioe  (BKJIOYas
BEreTaTUBHOE) H TMOJoBoe. Buabl 0Oecrnojioro pa3MHOXKEHHUS:
MOYKOBAaHUE, CTIOPYJIISLUS, (PparMeHTaIus, KIOHUPOBaHUE.

[TosnoBoe pa3zmHoxkeHue. [loyioBbIE KIIETKH, WJIM TameTbl. Menos.
Craguu meiiosa. IloBenenue xpoMocoM B Meiose. KpoccunHrosep.
buonornyueckuit cMbICiI MEKHO3a U TTOJIOBOTO mporecca. Meno3 u ero
MECTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoasimeBoe pazButue. ['ameroreHes y kuBOTHBIX. [loyioBbIE
xese3bl. OO0pa3oBaHUe U Pa3BUTHE TMOJIOBBIX KiIeTOK. CriepMaToreHes
n ooreHe3. CrTpoeHWe TONOBBIX KIETOK. OMIOAOTBOPEHUE U
AMOpHOHATBLHOE Pa3BUTHE >XUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTreHorenes.

NunuBuyanbHOe pa3BuTUE OpraHu3mMoB (oHtoreHe3). Cranuu
AMOpHOTreHe3a )KUBOTHBIX (Ha MpUMepe JIATyIKh). Jpodnenue. Tumsl
IpoOIeHMUS. OcobeHHoctu IpoOIeHUs MJICKOTTUTAIOIITUX.
3apobIIeBble JUCTKUA (racTpyJialus). 3aKkiaJKka OpraHOB M TKaHEW
W3  3apOJBIIEBBIX  JIMCTKOB. B3amMHOE  BiIMsHME  YacTeu
Pa3BUBAIOIIETOCS 3apojbliia (IMOpUOHATBHAS WHIYKIMA). 3aKaaKa




IUIaHA CTPOEHUS JKUBOTHOIO KaK pe3yJbTaT HEepapXUUECKHUX
B3aUMOJAEUCTBUI TIeHOB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3nuuHbIX (HaKTOpPOB OKpyKaromei cpensl. Poct u  pasButue
KUBOTHBIX. [locTamOpuonanbublii miepuon. Ilpsmoe u Hempsmoe
pazButue. Pa3Butne ¢ wmetamMopdo3oM y OECHO3BOHOYHBIX H
MMO3BOHOYHBIX JKMBOTHBIX. bHONOrmyeckoe 3HAaY€HUE MPSMOIO U
HENIPSAMOTO PAa3BUTHS, UX PACIPOCTPAHEHHUE B mpupoae. Tumsl pocra
KUBOTHBIX. (DaKTOpBI pEryisiquu pocTa >KUBOTHBIX W YEJIOBEKA.
Craguyn nmocT3MOPHOHAIBHOTO Pa3BUTHUS Y JKUBOTHBIX M YEJIOBEKA.
Ilepnonb! OHTOTEHE3a YEIOBEKA.

Pa3smHOXkeHMEe M pa3BuTHE pacTteHuil. ['ameropur u cropodur.
Meiio3 B JKHM3HEHHOM LMKiIe pacteHud. OOpa3zoBaHHE CIIOp B
npouecce Menosa. ['amerorenes y pacreHuid. OIUIOJOTBOPEHHE U
Pa3BUTHE PACTUTEIBHBIX OPraHW3MOB. J[BOWHOE OILUIOAOTBOPEHHUE Y
[[BETKOBbIX  pacTeHuil. OOpa3oBaHME€ U  Ppa3BUTHE CEMEHHU.
MexaHu3MBbl peryJIsILMY OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX

3.2

Hcropust CTaHOBJIEHMS M Pa3BUTHS T'€HETHKU Kak Hayku. OCHOBHbBIE
IFCHETUYECKUE IIOHATHS U CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBbI, AJIbTEPHATUBHBIC IIPU3HAKHA, JOMUHAHTHBIA U
PELIECCUBHBIN IIPU3HAK, TOMO3UIOTA, I'E€TEPO3UrOTA, YUCTas JIMHUS,
ruOpuapl, TeHOTHN, (eHotun. OCHOBHBIE METOJbl TE€HETUKH:
rUOPUI0JIOTHYECKH, IUTOIOTHYECKUI, MOJIEKYJISIPHO-T€HETUYECKUI

3.3

Monorubpunnoe ckpemmBanue. [lepBoiii 3akoH MeHens - 3aKkoH
eAMHOO0Opa3usi  TMOpPHUIIOB  MEepBOro  MokoJieHus.  [IpaBumio
NTOMHUHUPOBaHUA. BrTopoil 3axkoH Menzaens - 3aKOH paclICIUICHUS
IIPU3HAKOB. [{uTosnornueckue OCHOBBI MOHOTHUOPUTHOTO
CKpelnuBaHud. [ 'unore3a 4ucToThl ramer.

AHanmsupyroniee  cKkpeuuBaHue.  [IpomexyTOdHBIM — XapakTep
HacinenoBaHus.  PacmierieHne  NpU3HAKOB  NPU  HEMOJHOM
JTOMHUHUPOBAHUM.

HuruOpuaHoe ckpemuBanue. Tpetuil 3akoH Menzaens - 3aKoH
HE3aBUCHUMOTO HACJIEAOBAaHMUS MPU3HAKOB. L[MTOIOrMYecKre OCHOBBI
JUTHOPUIHOTO CKpPEIUBAHUSI.

CuersieHHoe HacienoBaHue Tnpu3HakoB. Pa6otrer T. Moprana.
CuernyieHHOE HAcCIEJOBAaHWE T€HOB, HAPYUIEHUE CLEIUICHUS MEXIY
reHamu. XpoOMOCOMHasl TEOPHs HACIIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXAHU3M OIPEACIICHUS I10Ja.
AyTOCOMBI ¥  TOJIOBBIE  XPOMOCOMBI.  ['OMOrameTHeli U
reTeporaMeTHBIN 1oJ. ['eHeTnueckass CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanne npu3HAKOB, CUEIUIEHHBIX C MOJOM. ['eHOTHN Kak
HeJoCcTHas cucteMa. [lneloTponus - MHOKECTBEHHOE JICHCTBUE T'eHa.
MHokecTBEHHBIN ajien3M. B3anMmoaencTBue HeaJUIedbHBIX T'€HOB.
Kommnementaprnocts. Onucras. [lonmumepus




3.4

B3aumogeiicTBue renotuna u cpeabl npu GopMupoBaHUM (PeHOTHUIIA.
N3MeHunBoCTh npu3HAKOB. KayecTBEHHbIE M  KOJUYECTBEHHBIC
IPU3HAKHU. Buasl M3MEHYUBOCTH: HEHACJICICTBEHHAs "
HACJICJICTBCHHA.

MoaudukanronHas U3MEHUYUBOCTh. Poib cpeapl B GhopMHpOBAHUN
MOoAM(UKAIMOHHON W3MEHUYMBOCTA. Hopma peaknuum mpu3HaKa.
Bapuaunonunslii psag u BapuauuoHHas kpuBas (B. Horanhcen).
CaoiicTBa MO (DUKAITMOHHON U3MEHIMBOCTH.

I'enoTunuueckass  U3MeHUMBOCTh. CBOHCTBA  T'€HOTHUIUYECKOU
U3MEHYUBOCTHU. Bunpr TEHOTUITUYECKOU M3MEHYUBOCTH:
KOMOWHATUBHAs, MyTal[MOHHAS.

KomMOunHatuBHast n”3MEeHYUBOCTh. Meiio3 U MOJI0BOM MpOoIEcC - OCHOBA
KOMOWHATUBHOMU W3MEHYHUBOCTH. Poisb KOMOWHATUBHOU
U3MEHUYHUBOCTU B CO3/IaHUH T€HETUYECKOr0 pa3HOOOpa3us B Mpejenax
OJHOTO BUJA.

MYTaI_[HOHHEUI HN3MCHYUBOCTD. BI/II[BI MYTaHHﬁ: T'CHHBIC,
XPOMOCOMHBIC, TCHOMHBIC. CrionTtaHHele H HHAYIOHUPOBAHHBIC
MyTaluu. HI[CpHBIC n OUTOINNIa3MAaTH4YCCKUEC MyTaluu.

CoMarnyeckue ¥ TOJOBble MyTalMH. [IpUYMHBI BO3HUKHOBEHUS
MyTauuii. MyTaressl 1 UX BIMSIHUE HA OPTaHU3Mbl. 3AKOHOMEPHOCTHU
MYTallMOHHOTO  TIpolLlecca. 3aKOH TOMOJIOTMYECKHX PSAJOB B
HacnencTBeHHoM u3meHuuBoctu (H.M. BaBunoB). BuesnepHas
MU3MEHUYNUBOCTD U HACJIEICTBEHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas IporpamMma HCCIIEIOBAHUS
r€HOMa 4YeJioBeKka. MeToabl HW3y4YeHUs TE€HETUKM YeJIOBEKa:

reHeaJoTHYeCKU, OM3HEIOBEIN, LIMTOreHETUYCCKU,
MOMYJISILIMOHHO-CTATUCTUYECKHU, MOJICKYJISIPHO-T€HETUUECKHIA.
CoBpeMeHHOE ONPEJICIICHUE FeHOTHUIA; IIOJJHOTEHOMHOE

CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM 4uciie ¢ momonipto I11P-
aHanu3za. HacnmencTtBeHHble 3a0ojeBaHMsl 4eloBeka. ['eHHbIE U
XpPOMOCOMHBIC OO0JIe3HM 4YejoBeKa. boje3Hm ¢ HaciaeACTBEHHOU
MPEIPaCIONIOKECHHOCTRI0. 3HAYEHWE MEIUIIMHCKOM TEHETHKH B
IPEAOTBPAIICHUN U JICUCHUHM TCHETHYSCKHUX 3a00JICBAaHUM YEIIOBEKA.
CTBOJIOBBIE KJIETKH

3.6

JoMecTukanuss W CEJICKUMSA.  3apOXKIAECHHUE  CEJCeKIUU |
noMectukanuu. Yuenue H.M. BaBunoBa 0 neHTpax mpoUCXOXKIACHUS
1 MHOT000pa3us KyJIbTYPHBIX pacTeHU. Pollb CeNeKIuu B CO3/IaHNN
COPTOB pacTEeHMI M MOPOJ )KUBOTHBIX. CopT, Opoaa, IITaMM. 3aKOH
FOMOJIOTUYECKUX PSAOB B HACIEIACTBEHHOW wu3MeHunBocTH H.U.
Basusosa, ero 3HaueHue Jjisi CENCKIIMOHHOMN pabOTHI.

Metoasl cenekMOHHOM paboThl. MIcKycCcTBEHHBINM O0TOOpP: MacCOBBIN
U UHAUBUIYAJIbHBIA.  OJTanbl  KOMOWHAIIMOHHOM  CEJIEKIUHU.
HcnbiTanue npousBoauTeNei 1Mo moToMcTBy. OTOOpP MO MEHOTHUITY C




[IOMOIIbIO OLEHKU (PEHOTHUNA MOTOMCTBA M OTOOp MO TI'EHOTUIY C
nomMoiipro aHanuza JJHK.

HckycCTBEHHBIE MyTareHe3 KakK METOJ CEJIEKIMOHHOM paboThl.
PannanmoHHplil 1 XUMUYECKAM MYyTareHe3 KaKk MCTOYHUK MYTalMi Yy
KyIbTYpHBIX (opMm opranuzmoB. Vcmosnp3oBaHHe T€HOMHOTO
peaakTupoBaHus U MeTooB pekoMOnHaHTHBIX JIHK ms momyuenus
MCXOJHOTO MaTepuana sl CENEKIHH.

[lonyyenue  momumuionaoB.  BHyTpuBHmoBas — ruOpuaH3aLus.
bii3kopoacTBEHHOE CKpenMBanue, Wik HtHOpuauHr. HepoacreenHoe
CKpEIlMBaHWE, WIM ayTOpuauHr. ['erepo3uc u €ro NpUYUHBL.
Hcnons3oBanue rereposuca B CEJICKLIUU. OtnanenHas
ruOpuansanus. Ilpeononenne Gecruionuss MEXBHUIOBBIX TMOPHUAOB.
JIOCTHKEHHUS CEJIEKIIMU PACTEHUIN U )KUBOTHBIX

3.7

OOBEeKThl, HCHOJIb3yeMble B OHUOTEXHOJIOTMU, - KIETOYHbIE U
TKAHEBBbIE KYJbTYPbl, MHUKPOOPTraHU3MbI, HX XapPAKTEPUCTHUKA.
Tpanuuuonnass  OMOTEXHOJIOTHS:  XJieOOoleueHue,  MOJyUYeHUE
KHUCIIOMOJIOYHBIX TPOAYKTOB, BHUHOJAEINE. MHKPOOHOIOTHYECKUM
cuHTe3. OOBEKTHl MUKPOOMOJIOTUYECKHUX TeXHOoJIOoTHi. [Ipon3BoacTBO
Oelika, AMHUHOKHUCIIOT 151 BUTAaMUHOB. HckyccTBeHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKIMSA SULEKIETOK U KIOHUPOBAHUE
YKUBOTHBIX. MeTo TpaHCILUIAaHTAKU SIEP KIIETOK.

XpOMOCOMHAas ¥ TeHHAsi HHKeHEPHs. VICKyCCTBEHHBIN CHHTE3 T'€Ha U
KOHCTpyupoBanue pexkoMOuHanTHeix JIHK. Jloctwkenuss wu
MEPCHEKTUBBI XPOMOCOMHOM M T€HHOW WH)KEHEpUU. MEIUIMHCKHE
ouotexHosoruu. Mcnosib30BaHue CTBOJIOBBIX KJIETOK

Cucrema 1 MHOTOOOpa3ue OPraHUIECKOTro MUpa

4.1

buonornueckoe paznoobpasue opranuzmMoB. CoBpeMEeHHas cucTeMa
opraHu4eckoro Mwupa. I[IpuHIUNB Ki1accuPpUKAUU OPTaHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUSI M SKU3HEACATEIBHOCTU OIHOKJICTOYHBIX
opraHu3moB.  bakrtepum,  apxeu,  OJHOKJIETOYHbIE  TPHOBHI,
OJHOKJIETOYHBIE BOJOPOCIH, ApYyrue mnpoTUCThl. KonoHuanbHbIE
opraHu3Mbl. JIBU)KEHHE OJIHOKJIETOYHBIX OpPraHW3MOB: aMeOOUIHOE,
KTYTUKOBOE, PECHUYHOE. 3allluTa y OJHOKJIETOYHBIX OPraHU3MOB.
PaznipaxxuMoCTh y OJHOKJIETOUHBIX OPraHU3MOB. TaKCUCHI

4.2

MHorokneTouHsle pacTeHus. B3anMoCBsA3b 4acTE MHOTOKIETOYHOIO
opranusMa. TKaHW, OpPraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO
opranuszma. Opranusm Kak €IuHOe 1enoe. TkaHu pacTeHuil. Turmsbl
pacCTUTENbHBIX TKaHEH: oOpa3oBaresibHasA, MOKPOBHAs, MPOBOASIIIAS,
OCHOBHas, MexaHuyeckas. (OcoOEHHOCTH CTpoeHus, (YHKUUA U
PAacIoJIOKEHUS TKAHEW B OpraHax pacTeHUM




4.3

BereratuBHble M TI€HEpaTUBHBIE OpraHbl pacTeHud. DPyHKIHUH
OopraHoB u cucreM opraHoB. Kapkac pacrenmii. JIBuxeHue
MHOTOKJIETOYHBIX PAacT€HUW: Tpomu3Mbl M HacTuu. llormomenue
BOJIbI, YTJEKUCIOrO ra3a W MHMHEPAIBHBIX BELIECTB PACTCHUSMH.
Hpeixanue pacteHuil. {uddysus razoB uepe3 mOBEpXHOCTh KIETKH.
TpancnopTHbIE cUCTEMBbI pacTeHUi. Boienenue y pacteHuii. 3ammra
Yy MHOTOKJETOYHbIX pacTteHuid. Kyrtukyna. CpencrBa MacCMBHOW H
XUMHAYECKOM 3a1uThl. DUTOHIUIBI.

PaznpaxxumocTte M perymsanus y OpraHusMoB. Pasapaxxumocts u
peryisuus y MHOTOKIIETOYHBIX pacTeHHW. POCTOBBIE BemiecTBa U UX
3HAYCHHE

4.5

MHOTroKJIeTOYHBIC ’)KUBOTHBIE. B3anmMocBs3b JacTen
MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CHUCTEMbI OPraHOB
MHOTOKJIETOYHOTO opranu3ma. OpraHusMm Kak €JUHOE IIEJIOE.
I'omeocTas. TkaHu )KUBOTHBIX U YeJIOBEKA. THITBI )KMBOTHBIX TKAHCH:
SMIUTEINAIbHA, COCJIMHUTEIbHAS, MBIIIeYHasl, HEpBHAs.
OcobeHHocT CTpoeHUs, (YHKIUHA W PACIOJIOKECHHS TKaHEH B
OpraHax >KMBOTHBIX U YEJIOBEKa

4.6

Opranbl W CHCTEMBI OPraHOB >KMBOTHbIX. (DYHKIHM OpPraHOB U
cucteM opraHoB. Onopa Tena opranu3MoB. CKeNleTbl OJTHOKIETOYHBIX
Y MHOTOKJIETOYHBIX XMBOTHBIX. HapyXHbII U BHYTPEHHUU CKEJIET.
CrpoeHue U TUNBI COEUHEHUS KOCTEN.

JIBU>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. lIuTaHme IKUBOTHBIX.
[IuTaHne MO3BOHOYHBIX YXUBOTHBIX. J[pIxaHue >XUBOTHBIX. KoxxkHOE
neixanue. XKabepHoe U JIeToUYHOe JbIXaHue.

JIpIXaHWE€ TO3BOHOYHBIX >KMUBOTHBIX. OBOJIOLIMOHHOE YCIOKHEHUE
CTPOEHHUS JIETKMX MO3BOHOYHBIX JKMBOTHBIX. J[pIxaTenbHasi cuctema
yenoBeka.  MexaHW3M — BEHTWISIUMA  JIETKUX y  NOTUALl  ©
MJICKOTIUTAOIINX. TPaHCIOPT BEIIECTB Yy OPraHU3MOB. TpaHcnopt
BEIIECTB Yy JKUBOTHBIX. KpOBEHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHass ~ cucrema  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIlleHUsI.  DBOJIOIMOHHBIE  YCIOXXHEHHUS  CTPOCHUS
KPOBEHOCHOM CHCTEMBI TMO3BOHOYHBIX JKMUBOTHBIX. BblgeneHune y
opranu3MoB. Beigenenue y kuMBOTHbIX. COKpAaTUTENIbHBIE BAKYOJIU.
Opransl  BbigeneHus. CBA3b TOJOCTH Tela C KPOBEHOCHOW U
BBIJICJINTEIILHON CUCTEMaMU. BpieneHrne y N03BOHOUHBIX )KUBOTHBIX.
3ammTa 'y MHOTOKIETOYHBIX JKMBOTHBIX. IIOKpOBBI U  HX
NpOU3BOAHBIE. Pa3napakuMOCTh U peryisalus Yy OpPraHU3MOB.
PaznpaxxumMocTh 'y OJHOKJIETOYHBIX  OpPraHu3MoOB.  TakCHUCHI.
PaznpaxxumocTh W peryiasiivsi 'y MHOTOKJIETOYHBIX PAacTEHHI.
PocToBbI€ BemiecTBa U X 3HAYEHUE.

HepBhast cuctema u pedrekTopHas peryJisiiius Y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHass cucremMa U €€ OTHOeNbl. JBOJIOIHUOHHOE




YCIIO’)KHEHUE CTPOCHHSI HEPBHOM CUCTEMBI y JKUBOTHBIX.

Pazpabotka anroputmMoB W mporpamMMm s 3 deKTUBHOU
(YHKIIMOHATBPHOW  AHHOTAlMM  TCHOMOB,  TPaHCKPUIITOMOB,
MPOTEOMOB, META0OJIOMOB MUKPOOPTAaHU3MOB, PACTEHUMN, KUBOTHBIX
U YeNIOBEeKa

OpI‘aHI/ISM YCJIOBCKA U €TI0 3J0POBLC

5.1

Opransl U cUCTEMBI OpPraHoOB yejoBeka. OTIenbl TOJOBHOTO MO3Tra
MO3BOHOYHBIX  KUBOTHBIX. Peduexc wu pednektopHas mgyra.
besycnoBubie U yciaoBHbIE pediiekchl. ['ymopasibHas peryismnus u
SHJIOKpUHHAS  CHCTEMa JKHMBOTHBIX M  dyenoBeka. JKemesbl
SHJIOKPUHHOW CHUCTEMBI W HX TOPMOHBI. [[eliCTBHE TOPMOHOB.
B3aumocCBsi3p HEpBHOM UM DJHIOKPUHHOM cucTeM. [urnoranamo-
runoduszapHas cucrema. Pedmekc wu  peduexrtopHas  gyra.
be3ycioBHbIE U YCIOBHBIE pedhIEKChI

5.2

3amura opraHu3ma OT Ooje3He. MMMyHHas cuctema YesoBeKa.
Kierounsli ©W  rymMOpaJbHBII ~ UMMYHUTET.  BpOXKIEHHBIH,
npUOOPETeHHBIN crienuduueckuii UMMYHHUTET. Teopus KIOHAIBHO-
cesnektuBHOro ummynuteta (I1. Dpaux, ®.M. bepuer, C. Tonerana).
BocnanmurensHpie  OTBETBI  OpraHu3MoB. Poip  BpPOXKIAEHHOIO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBeHocHas cuctema u ee opransl. Cep/ilie, KpOBEHOCHBIE COCYbI U
KpoBb. Kpyru kpoBooOpamienus. Pabora cepaima u ee perynsaius

5.4

Jlpixanue uenoBeka. {uddys3us razoB yepe3 MOBEPXHOCTh KIETKH.
JlpixatenpHast cucTemMa 4YejoBeka. JlpIxaTenbHas MOBEPXHOCTb.
Perynsmus npixanus. [{pixarenbHbie 00bEMbI

9.5

[InmeBapurenpHas cucrema 4enoBeka. OTaensl MUIEBAPUTEIBLHOIO
TpakTta. IlumeBaputenbHbie  XKene3pl.  BHyTpumosiocTHOE U
BHYTPHUKJIETOYHOE IUILIEBAPEHUE

5.6

IlokpoBel m wux mpousBoaHble. Opranbel BbAcneHUS. lloukm.
Crtpoenue u GpyHKUMOHUPOBaHUE HePpoHA. DUIBTPALIMS, CEKPELUS U
o0paTHOE BCACHIBAHME KaK MEXAHH3MbI Pa0OThI OPraHOB BbIJIEJICHUS.
O6pazoBaHue MOYH Yy YeIOBEKA

5.7

JIBI>KEHHUE YeoBeKa: MblllieuHasi cuctema. CKeJIETHbIE MBIIIIBI U X
pabota. CTpoeHUE U TUTIBI COCAMHEHUS KOCTEH

Teopus sBomtonnu. PazButre )Ku3HU HA 3eMJie

6.1

OBomtonmoHHas Teopusa Y. [lapBuHa. [Ipeanochliku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTh Y. JlapBuHa.




JBuwkymue cuibl 3Boitouuu BuaoB mo Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh  PAa3MHOXKEHHUS  OpPraHM3MOB,  HAaCJEICTBEHHAas
U3MEHYMBOCTh, OOpb0a 3a CYILIECTBOBAaHHE, €CTECTBEHHBIM U
HCKYCCTBEHHBIA OTOOD).

Odopmienne  cuHTeTMueckod  Teopunm  dBomonun  (CTD).
HelitpansHass Tteopust 3Boonud. COBpEMEHHAsl 3BOJIOLHUOHHAS
Ouonorus. 3HAUECHUE DSBOJIOIMOHHON TeOpuu B (QOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA

6.2

[Tonynsinus Kak 3ieMeHTapHas eAuHula 3BoJioluu. COBpEMEHHbIE
METOJbl OLEHKM TE€HETHYECKOrOo pa3HooOpa3usi H CTPYKTYpbI
nomyysiuii. Mi3MeHenne reHooHaa MOMyIsArUK Kak 3JIeMEHTapHOe
ABOJIIOIIMOHHOE SIBJICHME. 3aKOH T'€HETHYECKOro paBHOBecus JIx.
Xapau, B. BaiinGepra.

OneMmeHTapHble  (akTOpbl  (ABWXKYIIHME  CUJIBI)  DBOJIIOIHUHU.
Mytanuonssiii mporecc. KoMOuHaTtHBHAsS H3MEHUYHMBOCTH. Jlperid
IE€HOB - CIIyYaliHbl€ HEHAIIPABJICHHbIC U3MEHEHUS 4acCTOT aJUICJIE B
nomyisuuax.  O¢dekr  ocHoBarens.  Mwurpamuu.  M3omsius
nomyJsiui: reorpaduueckas (MPOCTPAHCTBEHHAs), OHMOJIOTHYECKast

(peniponyKTUBHAS).
EctecTBenHbIit 0TOOD - Hampapistomui pakrop 3Bostonun. Gopmbl
€CTECTBEHHOI'O otOopa: JBUKYIIUH, CTaOWIIM3UPYIOLIUH,

paspeiBarolnii (Au3pynTuBHbBIN). [1010BOI OTOOP.
[Tprcoco0IeHHOCTh OPraHU3MOB KaK pPe3yibTaT MHKPOIBOIOIHH.
Bo3nukHOBEeHHE TPUCTIOCOOJEHUM y OpraHu3MoB. ApoMopdo3bl U
uauoanantauud. [lpuMepsl  npucnocoOSieHWid y  OpraHU3MOB.
OTHOCUTENHHOCTH MPUCITIOCOOIEHHOCTHA OPTaHU3MOB.

Bun, ero kputrepun u cTpykrypa. Buaoobpa3oBaHue kak pe3ysbTaT
MUKPOIBOJIOIMH. M305siius - kioueBoi (akTop BUI000pa30BaHUA.
I[Ilytm  u  cmocoObl  BUAO0Opa3OBaHUS: aJJIONaTPUYECKOE
(reorpaduueckoe), CUMITATPUYECKOE (9KOJIOTUYECKOE),
"MraoBeHHoe" (moJUIUIOnaU3aNus, THOpuau3amms). JIUTeIbHOCTD
HBOJIFOLIMOHHBIX MPOLIECCOB.

Mexanusmbl (HOpMHUPOBAHUS OMOJIOTUIECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOLMOHHON OMOJIOTMH B Pa3pabOTKe HAyYHBIX METO/OB
COXpaHEeHHUs OuopazHooOpasus. MUKpPOIBOJIIOIHUA U KOIBOJIOIUS
napasuToB U WX X035eB. MexaHn3mbl (OPMUPOBAHUS YCTOWIHMBOCTH
K aHTUOMOTHKAM U cIOCOOBI 0OpHOBI C HE

6.3

Metoabl u3ydeHus: MakposBotonuu. [larieoHTOIOrHYECKUE METOAbI
u3ydeHus: sBomtoiuu. [lepexomusie GopMbl U (GUIOTEHETUYECKUE
PSAZIbI OPTaHU3MOB.

buoreorpaduueckue Metoabl u3yudeHus: HBojonuu. CpaBHEHUE
dbaoppl M ¢ayHbl MaTEpUKOB W OCTpoBOB. buoreorpaduueckue
obsactu 3emsid. BUabl-HIEMUKH U PETUKTHI.




DOMOpHONIOTHYECKHEe H  CPaBHHUTEIHHO-MOP(}OIOTHUECKHEe METOMIbI
U3yYCHUs DJBOJIONUHU. [ CHeTHYeCKHE MEXaHHW3MBbI  JBOJIOIUHU
OHTOT€HE3a W TOSBIICHUS YBOJIIOIMOHHBIX HOBIIECTB. [ OMOTIOTHYHBIE
W aHAJOTHUYHBIC OpraHel. PyauMeHTapHbIE OpraHbl U aTaBU3MBI.
MoeKyIapHO-TEeHETUYECKHE, OMOXUMUYECKHE W MaTEeMaTHYCCKUE
METOABl U3YYCHHS 3BOJIONMH. [ oMonorndabie TeHbl. COBpEeMEHHBIC
METOABl TTOCTPOCHUST (UIOTEHETUIECKUX JCPEBHEB. XPOMOCOMHBIC
MyTAaIIU ¥ SBOJIIOIHSI TCHOMOB.

OO0mme 3aKoOHOMEpHOCTH (TMpaBwia) 3BojonuH. HeodbpaTuMocTh
DBONIIONIMU. AJanTUBHAs paauanus. HepaBHOMEPHOCTH TEMIIOB
HBOJTIOIIAU

6.4

Hay4nple THIIOTE3bI MPOUCXOKIACHUS )XKU3HU Ha 3emiie. AOnoreHnes u
na"Hcrnepmusi. JloHayyHble TNPEACTABICHUS O 3apOXKACHUHU KU3HU
(kpeaunonu3M). ['unore3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U
ee onpoBepkeHue onbitaMu ®@. Pequ, JI. Cnamnmannanu, JI. ITacrepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIIOT U

OcHOBHBIE 3Tanbl HEOPraHUYECKOW HBoJonUU. I[lnaHerapHas
(reonoruveckas) 3BOJIONMS. XUMUYECKAsl HBONIONUSA. AOUOTCHHBIN
CUHTE3 OpPraHMYeCKUX BellecTB U3 HeopraHmuyeckux. OmnbiTr C.
Mumnepa u I'. FOpu. OOGpa3oBaHue MNOIUMEPOB W3 MOHOMEPOB.
KoanepBatHas runore3a A.Ml. OnapuHa, rumnore3a NEPBUYHOIO
oyneona JIx. XongeiHa, reHetudeckas rumorte3a [. Memnepa.
Pu6ozumer (T. Yex) u runoreza "mupa PHK" VY. T'unbGepra.
®dopmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKIIECTKH.

Hcrtopusa 3emnu u MeTonbl €€ n3ydyeHus. Mckomaemple opraHndecKme
ocrtatku. ['eoxpoHosorus u ee wmeroapl. OTHOCUTENbHAS U
a0COJIIOTHAsE TE€OXPOHOJOTHs. ['€OXpOHOJOTHYECKas IIKajda: SOHBI,
3pBbI, NEPUOIBI, ITIOXH.

Hauvaneuble otanmel  opranudeckou sposrounu. [losiBiieHne wu
ABOJIIOLIUS IIEPBBIX KJIETOK. DBoJIIOIUSA MeTaboau3ma.
Bo3nukHoBeHue rmepBbix skocucteM. COBpEMEHHbIE MHUKPOOHBIC
OMOIJIEHKM Kak aHajor TepBbIX Ha 3emyie  COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapUOTHI.

[Ipoucxoxknenne  sykapuor  (cuMOMOTeHe3).  DBOJIOIMOHHOE
MPOUCXOXKICHUE BUPYCOB. [IpOMCXOXKIECHHE  MHOTOKJIETOYHBIX
OpraHu3MoOB. BO3HHMKHOBEHHME OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPTraHU3MOB.

OcCHOBHBIE 3Tamnbl JBOJIONMU  BBICHIMX pacTeHui. (OCHOBHBIC
apomopdo3sl pacteHuil. Bpixom pacteHuit Ha cymry. [losiBienue
CIIOPOBBIX PAaCTEHHUH M 3aBO€BaHWE UMU CyIIM. CEMEHHBIE pACTEHUS.
[IponcxoxieHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl 3BOJIIOLUUM  >KUBOTHOTO Mupa. (OCHOBHbIE
apoMopdo3bl KUBOTHBIX. BeHpackas dayna. KemOpuiickuii B3phIB -




HOSIBJICHUE COBPEMEHHBIX THUIOB. IlepBble XOpIOBBIE >KUBOTHBIE.
Kuznp B Bojie. DBoMIOIMS 03BOHOUHBIX. [Ipoucxoxaenne amdpuoOuit
u pentwinid. [Ipoucxoxaenue miexkonuraromux U ntul. [IpuHnun
KiIo4eBoro  apomopdoza.  OcBoeHue  OECIMO3BOHOYHBIMU U
MO03BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3Buture xu3HHM Ha 3eMiie IO 3paM U MEPUOIaM: apXel, IPOTEPO30id,
Majgeo30i, Me3030i, kKaiiHO30i. OOLIas xapakTEepUCTHKA KJIMMara U
reoJoruueckux mporeccoB. [losBleHHME W paciBeT XapaKTePHBIX
OpraHM3MOB. YTJe00pa30BaHUE: €ro yCIOBUS U BIHUSHUE HA Ta30BbIN
coCTaB aTMOC(epHI.

MaccoBble BBIMHpPAHUSI - OSKOJOTMYECKHE KPU3HMCHI IMPOIILIOTO.
[IpyunHBl M CHEACTBUS MacCOBBIX BbIMUpaHUU. COBpEMEHHBIN
HKOJIOTMYECKUIN KPU3UC, ETO OCOOEHHOCTH
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Pa3pgenst w 3amaum  aHTpomojorud. MeroAbl  aHTPOMOJIOTHUU.
CraHoBIIEHHME TIPEACTABICHUM O MPOMCXOXKICHHH  YEJIOBEKA.
CoBpeMEHHBIE HAyYHBIE TEOPUHU.

CxoxncTBO 4YenoBeKka € KUBOTHBIMH. CHCTEMATHYECKOE ITOJIOKEHUE
yesoBeka. (CBUAETENBCTBA CXOJCTBA YEJIOBEKA C KMBOTHBIMU:
CpaBHUTEIbHO-MOp(donoruueckue, 3MOpUoIOruyecKue, (HrU3noIoro-
OnoxuMHuecKue, noseneHueckue. OTanuns 4eaoBeKa OT KUBOTHBIX.
[IpAMOXOXAEHUE M KOMIUIEKC CBSI3aHHBIX C HHM IIPHU3HAKOB.
Pa3BuTHE TOTOBHOTO MO3Ta U BTOPOW CUTHAJIBHOW CHCTEMBI.
JBrwxymue cuibl ((akTopbl) aHTpONOreHe3a: OHOJIOTHYECKUE,
conpasnibHble. CooTHOUIEHHME OWMOJOTMYECKUX M COLMAIbHBIX
(akTOpOB B aHTPOIOTEHE3E.

OCHOBHBIE CTaguU aHTpPOMNOreHe3a. ABCTPAJONUTEKH - JBYHOTHE
MpeaKku JroAeh. YeloBeK yMenblil, NEpPBbIE HW3TOTOBICHHS OpPYIAUN
Tpyaa. YemoBeK MpAMOXOIAIINN U EPBBIM BBIXO/I JIFOJICH 32 TTPEIEIIbI
Adpukun.  YenoBexk  redmensOeprckuii - OO TPENOK
HEaHJEPTAIBCKOIO0 YEJIOBEKAa M 4YeJIOBeKa pa3syMHOro. Yenosek
HEAHJICPTAILCKAN KaK BHUJI JIFOJEW XOJIOJHOTO Kiumara. YeloBek
pa3syMHBId COBPEMEHHOI'O THIIA, JCHUCOBCKHW YEJIOBEK, OCBOCHHUE
KOHTHUHEHTOB 3a npejenamu AQpuku.

OBOJIIONMSI  COBPEMEHHOTO 4YeJoBeKa. EcTecTBeHHBI OTOOpP B
MOMYJSIUUAX 4ejoBeKka. MyTaluMoHHBIA MpOUEcC U MOJUMOP(PU3M.
[lonynaunoHHBIE BOJHBI, Apeid reHoB, murpauus u '"sddexr
OCHOBATENA" B MOMYJISIUSAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. Ilomsatne o pace. boisbmme  pacer:
€BpOIeorIHAs (eBpasuiickas), aBCTpaJo-HErpouaHAs
(axBaTOpHalibHAS ), MOHTOJIOUIHAs (a3UaTCKO-aMepuKaHcKas). Bpems
U IyTH PacCEJICHHs YeJIOBEeKa MO IuIaHeTre. EJUHCTBO YeloBEYEeCKUX
pac. Hayunas HecocToATenbHOCTh pacusMa. [IpucnocobiieHHOCTb
YeJI0BEKa K pasHbIM YCJIOBUAM OKpYXarllen cpenpl. BnmsHue




reorpaduueckoi cpenbl u apeiida TEHOB Ha MOPQOJIOTHIO U
(U3HNOIIOTHIO YeTOBEKa

DKOCHUCTEMBI U MNpucynmuc MM 3aKOHOMCPHOCTH
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Pasnens! u 3agaun 3konorun. CBsA3b 3KOJOTUHU € APYTUMHU HAyKaMHu.
Meronsl skonoruu. IloneBpie HaOMOIEHUS. OKCIEPUMEHTHI B
SKOJIOTMHU: TPHUPOAHBIE M JaboparopHble. MopaenupoBaHue B
DKOJIOTMM. MOHUTOPHHI  OKPYXKAlOIIEHM  CpeApl:  JIOKAIbHBIM,
peruoHaIBHBIN U TJI00ATBHBIN

7.2

Okomornueckre (aKTOPhl W 3aKOHOMEPHOCTH WX  JCHCTBUA.
Knaccudpukanus  skomormueckux  (GakTopoB:  aOMOTHYECKHE,
onoTtudeckue, aHTpornoreHHsle. OOIIHEe 3aKOHOMEPHOCTH JEHCTBUS
skoJiorndeckux ¢aktopos. [IpaBuno munumyma (K. npenrens, FO.
JInbux). TonepaHTHOCTh. OBPUOUOHTHBIE U  CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue (akrtoppl. CBET Kak 3KOJOTMYECKH (akTop.
JIelicTBUE pa3HBIX YYacTKOB COJHEYHOI'O CIIEKTpa Ha OpPraHU3MBIL.
DKOJIOTHYECKHE TPYIIBl PAaCTEHUH M >KMBOTHBIX MO OTHOILEHHUIO K
ceery. CurnansHas poas ceera. doronepuoausM. TemrepaTypa Kak
sKosiornueckuit (akrop. [leiictBue TemmepaTypsl Ha OpPraHU3MBI.
[ToMKunoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocTh kak 3kojornyeckuid gpakrop. [lpucnocobdienns pacrenuii
K TMOJJepKaHui0 BogHOro Oananca. Kiaccudukanusa pacteHuil mo
OTHOLIEHUI0 K Boje. IIpucnocoOieHusi >KMBOTHBIX K W3MEHEHHIO
BOJTHOT'O pEKUMa.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAs,
NOYBEHHAs, TJIyOMHHas TMOANOYBEHHAs, BHYTPHOPTraHW3MEHHASs.
OU3NKO-XUMUYECKHE OCOOEHHOCTH Cpel OOWTaHWS OpPraHU3MOB.
[IpucnocoOneHust OpraHu3MOB K KHU3HU B Pa3HbIX CPEAaXx.
buonoruueckue putmbl. Buemnue u BHyTpeHHUE puTMBbl. CyTOYHbBIE
U roauy4Hble pUTMBI. [Iprcnoco0IeHHOCTh OpraHU3MOB K CE30HHBIM
U3MEHEHUSM YCIIOBUI KU3HH.

XKusnennsie GopMmbl opraHu3MoB. [loHsiTHE O >KM3HEHHOUN (opme.
XKuszHenHsle popMbI pacTeHUM: AEpEBbs, KyCTAPHUKHU, KyCTAPHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBbIE (HOPMBI
KUBOTHBIX: TUIPOOMOHTHI, T€OOUOHTHI, a3pOOHOHTHI. OCOOEHHOCTH
CTpO€HHUA U 00pa3a >KU3HHU.

buotnueckue ¢daktopbl. Bunabl OHOTHYECKHMX B3aUMOICHCTBUI:
KOHKYPEHLIUS, XUITHUYECTBO, cuMOH03 U ero (opmsl. [lapazutusm,
Koomepanusi, MyTyalu3M, KOMMEHCaIU3M  (KBapTHUPaHTCTBO,
HaxyieOHn4YecTBO). Herpoduyeckne B3auMOACUCTBUS (TOMUYECKHE,
dbopudeckue, dbabpuyeckue). 3HaueHue OMOTHYECKUX




BSaHMOHCﬁCTBHﬁ A1 CymIEeCTBOBaHUs  OpraHM3MOB B CpPCIeC
obuTaHus. HpI/IHHI/IH KOHKYPCHTHOT'O HCKITFOYCHHA
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DOKOJIOTUYECKUE XapaKTepUCTUKU mnomynsuud. [lomynsoms kak
Oouonoruyeckasi cuctema. Posib HEOJJTHOPOJHOCTH CPEe/Ibl, PU3UUECKUX
O0appepoB M OCOOEHHOCTEW OHOJIOTMHM BHUJIOB B (hOPMHUPOBAHUU
IPOCTPAHCTBEHHOW CTPYKTYpbl momyJssinuil. OCHOBHBIE IMOKa3aTeln
NOMYJIALMU: YHUCICHHOCTh, IUIOTHOCTh, BO3pPAacCTHAasT W IMOJIOBas
CTPYKTypa, PpOXKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLHs.

Dxosioruyeckasi CTpykrypa mnonyisanuu. OIlleHKa YUCIEHHOCTH
nonyJsiquu. /[MHamMuka nomyJsisinuu U ee peryisauus. bruotudeckuit
MOTEHUHAJI MOMyIsiuuu. MoJenupoBaHue AUHAMUKHU MOMYJISIUU.
KpuBbsie pocra wyuciaeHHocTH monynsiuu. KpuBbie BbDKUBAHUSA.
Perynsinus 4uclIeHHOCTH MOMYJISILMI: PoJib (PAKTOPOB, 3aBUCAIIUX U
HE 3aBUCAIIUX OT TUIOTHOCTH. JKOJOTUYECKUE CTPATETUH BUJIOB (T- U
K-ctpaterun).

[lonsitTue 00 oKoJMOTMUYECKOW HuIIEe BujIa. MecrtooOUTaHuUE.
MuoromepHass moxens skosiornyeckorn Humm Jx .M. XarumHcoHna.
Pa3mMepsb! skonmornueckoi Humu. [loTeHImanpHass U peaau3oBaHHas
HUILIY.

Bun kak cucrtema mnonyisinuid. Apeansl BUJ0B. Buabl u ux
KU3HEHHBIE CTPATETUU. 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUA
KUBOTHBIX. bHOJOTHYECKHE NHBA3UH YUY KEPOIHBIX BUJIOB
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CoobmiectBa oprann3MoB. buoiieHos u ero ctpykrypa. CBsizu Mexay
OopraHu3MamMu B OHOIIEHO3€. DKOCHCTeMa KaK OTKpbITasi CUCTEMa
(A.JIx. Tencnu). @OyHKIUMOHAIBbHBIE OJIOKM OPraHU3MOB B
AKOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTHI, peyleHThl. Tpoduueckue
ypoBHU. Tpoduueckue uenu u cetu. AOuoTHdeckue OJIOKU
skocucTeM. [TouBbl M Wbl B 3KOcHcTeMax. KpyroBopoT BelIECTB U
MOTOK SHEPIUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeau »3KOCUCTEMBI. buomacca W mOpoayKIus.
DKOJIOTUYECKUE TUPaAMU/IbI YUCEN, OMOMACChl U SHEPTUH.
HamnpaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CYKIIECCHH.
IlepBuuHble W  BTOPUYHBIE CYKIECCMM M  HUX  HPUYHHBL.
AHTpOIIOTEHHBIE ~ BO3JCHCTBUS Ha  cykueccuw. KimmakcHoe
coobmiecTBo. bropazHooOpasue M moJHOTa KPYroBOpPOTa BEIIECTB -
OCHOBA YCTONYHMBOCTH COOOIIECTB.

[Tpuponnsie SKOCHCTEMBI. AHTpOIIOTE€HHBIE HKOCHUCTEMBI.
Arposkocucrema. ArponeHos. Paznuuus Mexly aHTPOIIOT€HHBIMU U
MPUPOTHBIMUA SKOCUCTEMAMHM.

VYpboskocucreMbl.  OCHOBHBIE  KOMIIOHEHTBI  YPOOIKOCHUCTEM.
I'oponckas dmopa u payna. CuHanTponu3amusi ropojcKoi (ayHBbI.
buomornueckoe © X035 MCTBEHHOE 3HAYECHUE aArpodKOCUCTEM U




ypOo3KocucTteM.  3aKOHOMEPHOCTH  (OPMHPOBAHUS  OCHOBHBIX
B3aMMOJICHCTBUI OPTaHU3MOB B SKOCUCTEMAX.
IlepeHoCc SHEpPrHMM W BEUIECTB MEXAY CMEXHBIMH DKOCHUCTEMAMHU.
Y CTOMYMBOCTh OPraHU3MOB, MOIYJISALHAN W DKOCUCTEM B YCIIOBHSX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JAEHCTBUI

7.5

buocdepa - obmemnaneTapHas o0oyiouka 3eMiIH, TH€ CYIIECTBYET
WIM CylIecTBOBajla *u3Hb. Yuenue B.W. Bepnaackoro o 6uocdepe.
O6nactu 6uocheps! u ee coctaB. XKruBoe BemecTBO OHocdepsl U ero
(GYyHKITIH.

3aKOHOMEPHOCTH  cymiecTBoBaHusi  Ouocepsl.  OcobGeHHOCTH
o6nocgepsl Kak riao0anbHOM 3KocucTeMBI. [[lnHaMIueckoe paBHOBECHE
B Omocdepe. KpyroBopoTsl BEemEeCTB W OMOTCOXMMHYECCKUE ITHKIIBI
(yrnepoaa, a3ora). PuTMUYHOCTH siBeHMI B Onocgepe.

3onanbHOCTh Ouochepnl. Ilonstue o Ouome. OCHOBHBIE OUOMBI
CYLIM: TyHJpa, XBOWHBIE Jieca, CMEIIAaHHbIE U IIHPOKOJIUCTBEHHbIE
jeca, CTENH, CaBaHHBI, MyCTHIHU, TPOIIUYECKUE JIECa, BBICOKOTOPHS.
Knumar, pacTUTeNnbHbIN U 5KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa u (QyHKIUS JKUBBIX CHCTEM, OILIEHKAa HX PECYPCHOTO
MOTEHIHaIa U OMOoCPEpHBIX PYHKIIUN
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DKOJIOTUYECKUE KPU3HUCHI U UX NPUYMHBL. Bo3aencTBue denoBeka Ha
ouocdepy. 3arps3HeHue BoO3AyImIHOM cpeasl. OxpaHa Bo3ayxa.
3arpsi3HeHHe BOJHOM cpelbl. OXpaHa BOJHBIX pecypcoB. Paspymenue
nouBbl. OXpaHa MOYBEHHBIX PeCypcoB. MI3MeHeHne Kinmara.
AHTpOIIOTE€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U KUBOTHBIA MHUP.
OxpaHa pacTUTETBLHOIO M >KUBOTHOTO MHpa. OCHOBHBIE MPUHIIHUIIBI
oxpansl Tipuposl. Kpacueie kauru. Ocob60 oxpaHsieMble TPUPOTHBIE
tepputopuu (OOIIT).

borannueckue cajbl U 300J10TUYECKUE TAPKU.

OCHOBHBIE TPUHIUIB YCTOMYMBOTO pa3BUTHS 4YeEJOBEYECTBA U
npupoasl. PannoHanbHOE MNPUPOJIONOIB30BAHUE M COXPAaHEHHUE
OMOJIOTHYECKOT0 pazHOOOpaszusi 3eMiIu




