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Koandukarop 3/1eMeHTOB cofep:kaHus U TpeOOBaHMIl K YPOBHIO NOATrOTOBKH
BBINYCKHUKOB 0011e00pa30BaTeIbHBIX YUPesKIeHMil 1151 eAUNHOT0
rocyiapcTBeHHoro 3x3amena no BUOJIOI'NU

Komudukarop »srmeMeHTOB coxepkaHMs M TpeOOBaHHH K  YPOBHIO
MOATOTOBKH BBITyCKHHKOB 00IIE00pa30BaTENbHBIX YUYPESKICHUN U €IUHOTO
TOCY/IapCTBEHHOTO 9K3aMeHa Mo Ouosorum (najsee — KOAUPHUKATOP) SBISETCS
OJIHMM U3 JOKYMEHTOB, ONPEIEIIOIUX CTPYKTYpy U coaepxkanue KMM EI'D. On
cocTaBIIeH Ha ocHOBe dDenepasbHOr0 KOMIIOHEHTa TOCYHapCTBEHHBIX CTAHAAPTOB
OCHOBHOTO 0OO0IIEro M cpenHero (MoJHOro) oOmero odpa3oBaHus MO OMOJIOTUU
(6a3o0BbIi W mpodwiIbHBI ypoBHH) (mpuka3 MwuHoOpa3oBanus Poccuu or
05.03.2004 Ne 1089).

B KkommdukaTop HE BKIIOYEHBI DJICMCHTHl COACPXKAHUS, BBIICICHHbIC
KypcuBoM B pazfene «OOs3aTenbHbIi MHHUMYM COJEpKAaHUS OCHOBHBIX
o0pa3oBaTeNnbHBIX MPOTpPaMM» CTaHIApTa: HaHHOE COJEpKAHUE MOJJICKUT
W3y4EeHHUIO, HO HE BKIIOYEHO B pasmen «TpeboBaHWS K ypOBHIO IIOATOTOBKH
BBIITYCKHUKOB» CTaHIapTa, T.. HE SBISIETCS OOBEKTOM KOHTpossi. Takke B
KOoAU(HUKATOp HE BKIIOYEHBI T€ TPeOOBAaHMS K YPOBHIO IOATOTOBKH BBIITYCKHHUKOB,
JOCTIDKCHHE KOTOPBIX HE MOXeT OBITh IIPOBEPEHO B paMKax eIHHOTO
TOCYZapCTBEHHOTO 9K3aMEHa, a Takke TpeOOBaHMA, KOTOPHIE HE OTPAKCHHI B
yueOHUKaX,  PEKOMEHIOBaHHBIX  (IOMYyLIEHHBIX)  [UI1  HCIOJIb30BaHUSA
MununctepcTBoM 00pazoBanus u Hayku P® (Ha rog co3nanus Konudukaropa).

Paznen 1. [lepeueHb 21eMeHTOB CO/lep:KAHNs, IPOBEPSeMbIX HA eTUHOM
rocy/1apcTBEHHOM K3aMeHe M0 GHO0JIOTHH

IlepevyeHb  JJEMEHTOB  COJNCPXKAHUS, TMPOBEPAEMBIX HA  CIUHOM
TOCYapCTBEHHOM 5JK3aMCHE I10 OHWOJIOTHH, COCTaBIEH Ha OCHOBE pasjena
«O0s13aTebHBII MUHUMYM COJICP’KaHUSI OCHOBHBIX 00Pa30BaTENbHBIX MPOTPaMM
®deneparbHOTO KOMIIOHEHTa TOCYJAapCTBEHHBIX CTaHIAPTOB OCHOBHOTO OOIIEro U
cpeanero (MoHoro) odmiero oopazoBanus 1Mo ouostoruu (6a30BBIN U MPOGUITEHBIN
YPOBHH).

B niepBom cronbiie ykaszaH KOJ pas3ieiia, KOTOPOMY COOTBETCTBYIOT KPYITHBIC
Onoku copepkaHus. Bo BTOpoM cToiOlie MpHBENEH KO JIEMEHTa COACPIKAHWS,
JUISL KOTOPOTO CO3JAaI0TCS IPOBEPOYHBIC 3aTaHHS.

Kon

DJIeMeHTBI coJepKaHus, Nposepsiemblie Ha ET'D
3JIeMEeHTa

1 buosorus kak HayKka. MeToabl HAQYYHOT0 ITO3HAHUA

1.1 | buonorust Kak Hayka, ee JIOCTH)KEHHs, METOJbl MO3HaHUsA XKMBOH npupozasl. Pomb
Ouosiornu B GOpMUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MHpPa

1.2 | YpoBHeBass opranmsauuss U 3Bononus. OCHOBHBIE YPOBHM OpraHM3allUM >KHBOM
TIPUPOIBIL: KJICTOYHBIH, OpraHU3MEHHBIH, MOy JISIIMOHHO-BUIOBOH,
OuoreoneHoTHueckuii, onochepHslii. bronorndyeckne cucrempl. OOmMe MpU3HAKK
OUOJIOTMYECKUX CHCTEM: KJIETOYHOE CTPOCHHE, OCOOCHHOCTH XMMHUUYECKOr0 COCTaBa,
0OMEH BEIIEeCTB ¥ NPEBpPALICHHs SHEPIHH, FOMEOCTa3, pa3ipakKMMOCTb, ABIKCHHE,
POCT ¥ pa3BHTHE, BOCIIPOU3BEICHHUE, YBOIIFOLIHUS
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Kierka kak OHoJIorn4ecKasi CHCTEMA

BUOJIOT U, 11 knace 4

2.1

COBpeMeHHaﬂ KJIETO4YHas TE€OpHUs, €€ OCHOBHBIC ITOJIOKEHUS, POJIb B q)OpMI/IpOBaHI/II/I
COBpeMeHHOﬁ eCTCCTBCHHOH&y‘{HOﬁ KapTAHBI MHDpa. Pa3ButHe 3HaHWIA O KIIETKE.
Knerounoe CTPOCHHE OpraHnu3MOB — OCHOBa €IWHCTBA OPraHU4YE€CKOro MHUpA,
JI0Ka3aTeJIbCTBO pOJACTBA JKUBOH IpUpoabl

3.7

3HaueHNE TCHETUKM JUIi MeQuIuHBL. HaciencTBeHHBIC OOJE3HM YENOBEKa, HX
MIPUYHMHBI, TpoQUIaKTHKa. BpenHoe BiIMsAHHME MyTareHOB, aJKOTOJIS, HapKOTHKOB,
HUKOTHMHA Ha TEHETHYSCKMH ammapaT KIETKH. 3alluTa Cpeabl OT 3arps3HeHUs
MyTarcHaMH. BbIsiBlIeHHE HCTOYHMKOB MYyTarcHOB B OKpPYJKalOlIeH cpejie (KOCBEHHO)
1 OIICHKA BO3MOJKHBIX ITOCJIE/ICTBUH MX BIUSHUS Ha COOCTBEHHBIN OPraHU3M

22

MsuoroobOpasue  kieTok. IIpokapHoTHYECKME W SYKapHOTHYECKUE  KIIETKH.
CpaBHHUTeNIbHAS XapaKTEPUCTHKA KJIETOK PACTEHHH, )KHBOTHBIX, OaKTEpHii, TpHOOB.

23

XUMHYECKUH COCTaB KIETKH. Makpo- ¥ MHKPOAJIEMEHTHI. B3aMOCBs3b CTpOCHUS U
(YyHKUMI HEOpraHWYeCKHX W OPraHHYECKHX BeulecTB (OCNKOB, HYKJICHHOBBIX
KHCJIOT, YTIIeBOAOB, TUNHI0B, AT®), BXOAANIMX B COCTAaB KICTKU. POJIb XUMHUYECKUX
BEIICCTB B KJIETKE U OpraHM3Me YesIOBEKa

2.4

Ctpoenne KieTkd. B3ammocBs3b cTpoeHMs W (QYHKOMH dYacTedl M OpraHOHMIOB
KJIETKH — OCHOBA €€ 1IeJIOCTHOCTH

3.8

Cenekuusl, ee 3a/1a4u M NpakTHueckoe 3HayeHue. Bxinan H.M. Basunoa B pazBuTHe
CeNeKLMN: YYeHHE O ILEHTPaX MHOrooOpasusi M IPOUCXOXKACHUS KyJIbTYPHBIX
pacTeHMi; 3aKOH TOMOJIOTUYECKUX PsJOB B HACICACTBEHHOM M3MEHYMBOCTH.
MeTonbl CEeNeKIUH U BX TEHETUYECKUE OCHOBBI. METO/IbI BHIBEICHHS HOBBIX COPTOB
pacTeHHH, TOPOJ KUBOTHBIX, IITAMMOB MUKPOOPTAaHU3MOB. 3HaYCHHE T€HETHKHU IS
cenekiuu. buosnorumyeckue OCHOBBI BBIpALIMBAHUA KyJIbTYpHBIX PpAacTeHUH U
JOMaIlTHHUX JKMBOTHBIX

2.5

OOMeH BemecTB M TIPEBpALICHUS DHEPIHH — CBOMCTBA JKHUBBIX OpPraHHU3MOB.
DHepreTM4ecKMii M IUIACTMYECKMil  oOMeH, ux  B3ammocBs3b.  Craauu
oHepreTuyeckoro obmeHa. Bbpoxenwe u npixanue. DoTocuHTE3, €ro 3HaYCHHE,
kocmuyeckass poib. ®as3pr  QorocuHTe3a. CBETOBBIE M TEMHOBBIE pEaKIHU
(doTocuHTe3a, UX B3aUMOCBA3b. XeMOCHHTE3. Ponb xeMocuHTe3upylomumx GakTepuii
Ha 3emiie

3.9

BHOTGXHOJ'IOI"I/ISI, €€ HaIllpaBJICHUA. Knerounast u rennas HUHXCHEPUA, KIIOHUPOBAHUEC.
Ponp knetouHoit TEOpUU B CTAHOBJIICHHMH U PA3BUTHH OMOTEXHOJIOTHH. 3HAUYCHUE
OMOTEXHOJIOTHH prtis: | pa3BuTUA CCIICKIIUH, CCIIbCKOI'0 XO3$II7[CTBa,
MHKpOGI/IOHOrI/I‘IeCKOﬁ MPOMBIIIJICHHOCTH, COXpPaHCHUA FeHOCI)OHHa ITaHETHI.
DTHUYECKHUE ACTICKThI HEKOTOPLIX HCCIeIOBAaHUNA B OMOTEXHOJIIOTHH (KHOHI/IPOBaHI/IE
YCJIOBCKaA, HAIIPABJICHHBIC U3MCHCHUS reHoma)

Cucrema U MHOroo0pa3ue OpraHu4YecKoro Mupa

2.6

Ienernueckast uHpopManys B KieTke. I'eHbl, TeHeTHUYeCKHH KOJ U ero CBOMCTBA.
MatpuuHslil Xapakrep peakiuii OuocuHTesa. buocuHTe3 Oenka M HYKIEMHOBBIX
KHCJIOT

4.1

Msuoroo6pasue opranusmoB. 3HaueHue pabor K. Jlunmes u XK.-B. Jlamapka.
OcHOBHBIE cHCTEMaTHYECKUE (TAKCOHOMHYECKHE) KaTerOpUH: BHJ, POJ, CEMENHCTBO,
oTps (HOpAOOK), Knacc, THH (OTAEN), HAPCTBO; HMX CONMOJYNHEHHOCTD

2.7

Knerka — remernveckas eIWHHIIA YKUBOTO. XPOMOCOMBI, X CTpoeHHe (popma u
pa3mMepsl) u GyHKIMU. YHCI0 XpOMOCOM M UX BHIOBOE MOCTOSHCTBO. CoMaTHYECKHE
M TOJIOBble KiIeTKU. JKM3HEHHBIH LMK KIETKU: MHTepdaza u MHUTO3. MHUTO3 —
JIeJIeHUEe COMaTUYeCKUX KieTok. Meito3. ®a3el MUTO3a U Meiio3a. Pa3BuTHe mMOI0BBIX
KJIETOK y PacTeHHH M KMBOTHBIX. JleleHue KIETKH — OCHOBA POCTa, Pa3sBUTUS U
pa3MHOXKEHHsI opraHu3MoB. Poib Melio3a 1 MUTO3a

42

LlapcTBo OakTepuii, cTpoeHHe, KUHEAEATENBHOCTb, PA3MHOXKEHHUE, POJIb B IPUPOJIE.
bakrepun — B03OymuTenu 3a00neBaHME  pAcTeHMil, IKHUBOTHBIX, 4YEJIOBEKA.
IMpodunakTrka 3a601eBaHUH, BEI3BIBAEMBIX OaKTEPHAMU

Opranunsm kak 0HoJIOrH4yecKas cucreMa

43

IlapcTBo rpuOOB, CTpOEHHE, KU3HEIEATENBHOCTh, pasMHOxeHue. lcnonb3oBaHue
rpu0OB JUIS HOMyYeHHs IPOAYKTOB IMTAHUs U JleKapcTB. PacnosHaBaHue cheJOOHBIX
U S0BUTHIX IpuOOB. JIMIIAHHMKYM, MX pa3HOOOpa3ue, OCOOEHHOCTH CTPOCHHS M
KU3HENIeATeNIbHOCTH. Pouib B pupo/ie rpuOOoB U JIMIIAHHUKOB

3.1

Pa3sHooOpa3ne OpraHM3MOB: OJHOKJIETOYHBIE M MHOTOKJICTOYHBIC, aBTOTPOQBI,
rerepoTpodsl. Bupycsl — HekIeTOUHbIe POPMBI JKHU3HU

32

Bocrnpoussesienne opraHu3MoB, ero 3HadeHue. CriocoObl pa3MHOXKEHHS, CXOJCTBO U
pasyuyie TONOBOrO M Oecrmonoro pasMHokeHHs. OTNIOZOTBOPEHHE Yy IBETKOBBIX
pacTeHHi ¥ II03BOHOUYHBIX XKUBOTHBIX. BHEIlIHee ¥ BHyTpeHHEee OII0JOTBOPEHHE

44

LapcrBo pactenuil. CrpoeHue (TKaHHU, KJIETKH, OPraHbl), >XKU3HEIEATEIbHOCTh U
pa3sMHOXEHHE DPAaCTUTEIBHOTO OpraHM3Ma (Ha IpHMepe IIOKPHITOCEMEHHBIX
pactenuit). PacriosHaBaHne (Ha puCyHKax) OPraHOB pacTeHUI

4.5

Msuoroobpasue pacTeHui. OcCHOBHEIE OTJETIBI pacTeHui. Knaccsr
MOKPBITOCEMEHHBIX, POJIb PACTEHUIl B IPUPOJIE U KU3HU YeIIOBEKa

33

OHTOreHe3 M  HpPHCYIIME €My  3aKOHOMEPHOCTH.  OMOpHOHaIBHOE U
MOCTIMOPHOHANIBHOE Pa3BUTHE OPraHW3MOB. [IpUYMHBI HapyIICHUS pa3BUTHA
OpraHH3MOB

3.4

I'enernka, ee 3agaun. HacnencTBeHHOCTh M M3MEHUMBOCTH — CBOMCTBA OPTraHW3MOB.
Metoapl reHeTukd. OCHOBHBIE T€HETUUECKUE MOHATUSL U CUMBOJIMKA. XPOMOCOMHast
TeopHs HaciueacTBeHHOCTH. COBpeMEHHBIE MPEJICTaBICHHs O TeHEe ¥ TEHOME

4.6

uapCTBO JKUBOTHBIX. OIHOKJICTOYHBIE u MHOTOKJICTOYHBIC JKUBOTHBIC.
XapaKTepPICTPIKa OCHOBHBIX THIIOB GCCHOSBOHO‘{HLIX, KJIaCCOB YWICHHUCTOHOTHX.
OcobeHHOCTH CTPOCHUA, XU3HEACATCIbHOCTH, PA3MHOXXCEHUA, POJIb B INPHUPOIAC U
JKHM3HHA YCJIOBCKA

3.5

3aKOHOMEPHOCTH HACJIEJCTBEHHOCTH, UX IIUTOJIOTHYECKHE OCHOBBI. 3aKOHOMEPHOCTH
HacIleI0BaHMs, yCTaHOBJIEeHHbIe |. MeHaeneM, NxX MUTOJIIOTHYECKHE OCHOBHI (MOHO- U
aurubpunHoe ckpenuBaHue). 3akonsl T. MopraHa: CLEINIGHHOE HAclIeIOBaHHE
MPU3HAKOB, HapylIeHHe CLeIUIeHus TeHoB. [‘eHermka mona. HacnemoBanwme
TIPU3HAKOB, CIIEIUICHHBIX C ITOJIOM. B3anMoseiicTBre reHoB. ['éHOTHIT Kak LeI0CTHAs
cucreMa. ['eHeTuka denoBeka. MeToAbl HM3yueHUs] TeHETHKH 4YeloBeka. Pemenue
reHeTHYeckux 3a1a4. CocTaBlicHHE CXEM CKpPEIIHBaHHS

4.7

XopaoBble KHUBOTHBIE. XapaKTEPUCTUKA OCHOBHBIX KiaccoB. Pons B mpupoae n
KU3HU 4YelloBeka. PacrozHaBaHue (Ha PUCYHKaX) OPraHOB M CHCTEM OpPraHOB Yy
JKUBOTHBIX

OpFaHl/BM YECJI0BEKA M €10 310pOBbLE

5.1

Txanan. CTpoeHHE U KU3HEASITENBHOCTh OPIaHOB M CHCTEM OPTaHOB: NMHUIICBAPECHUS,
IbIXaHus, BblACNcHUs. PacrosHaBaHue (Ha PUCYHKaX) TKaHEH, OpraHoB, CHCTEM
OpraHoB

3.6

3akoHOMepHOCTH  M3MeHumBocTH.  HeHacnencrtBeHHas — (MoanQHKanMOHHAs)
n3MeHunBocTh. Hopma peaxnmm. HacneqcTBeHHass M3MEHYMBOCTH: MyTallMOHHAs,
KoMOMHaTHBHAs. Buapl MyTaruil 1 UX NpUYMHEL 3HAUYCHHE M3MEHYMBOCTH B XKU3HU
OpPTraHU3MOB U B 9BOJIIOLUH

52

CTpoeHHE U IKM3HENEATEIbHOCTh OPraHOB M CHUCTEM OPraHoOB: ONOPHO-
JIBUTATENLHOMN, TMOKPOBHOM, KpoBooOpaleHus, tumdoodpanienns. PasmMuoxenne n
pa3BuTue yenoBeka. PacrosHaBaHue (Ha pUCYHKaX) OpraHOB M CHCTEM OpPraHoOB

5.3

BuyTpennss cpena opraHmsma dyenobeka. I'pymmbl kpoBu. IlepennBanue KpoBH.
Hmmynurer. OOMEH BewIeCTB M IPEBpAlllEeHUE SHEPrUM B OPraHU3ME 4YelIOBeKa.
BuTamunb!
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HepBHast u sSHIOKpUHHas cucTeMbl. HelporymopaibHas peryisiius IpOLEcCOB
JKM3HEJIEATENPHOCTH OpraHh3Ma KaK OCHOBA €T0 LIEJIOCTHOCTH, CBSI3H CO cpeioi

BUOJIOT'US, 11 knace 6

55

Amnanmszaropsl. Opranbl 4yBCTB, UX poib B opranudMme. CtpoeHHe W (YHKIUH.
Briciras mepBHast gestenbHOCTh. CoH, ero 3Hauenne. Co3HaHME, HAMATh, SMOLHH,
peub, MbliuicHre. OCOOCHHOCTH MCUXUKH YEI0BEKa

7.4

Buocdepa — rmodampHas skocucrema. Yuenue B.U. Bepranckoro o 6umocgepe.
XKusoe BemectBo, ero ¢yHkimu. OcoOCHHOCTH pacmpeneneHus OHoMacchl Ha
3emute. bruonorudeckuii KpyroBOpoT BELIECTB M MPEBpalleHe dHepTrun B Orochepe,
poJib B HEM OPraHM3MOB Pa3HbIX LAPCTB. DBoOLUs OHOChepsl

5.6

Jluunas u oOOUIECTBEHHAs THWIHEHA, 310pOBbI 00pa3 ku3Hu. [Ipoduaakruka
MHQPEKIMOHHBIX  3a00NeBaHUi  (BHPYCHBIX,  OaKTepHANbHBIX,  TPUOKOBBIX,
BBI3BIBACMBIX JKUBOTHBIMHM). [IpeaynpexxaeHne TpaBMaTH3Ma, HMPHEMBI OKa3aHHs
nepeoil momorny. Ilcuxnueckoe u (usmyeckoe 3M0poBbe ueroBeka. DakTopbl
3710pOBBS (AyTOTPEHUHT, 3aKalIMBaHKE, IBUraTeIbHas aKTHBHOCTE). DakTopbl pucKa
(cTpeccsl, rHIOAMHAMUS, epeyTOMIICHHE, epeoXIakaeHue). Bpeausie u monesHbie
HPHUBBIYKH. 3aBUCUMOCTH 3/I0POBbsI YEIOBEKA OT COCTOSHHUS OKpY)KArowieil cpesl.
CoOnroieHre CaHUTAPHO-THTHEHHYECKUX HOPM M [PaBUII 30pOBOro o0pasa »KU3HH.
PenponykTHBHOE 310pOBbE uenoBeKa. [10CIEACTBHS BIMSHUS AJIKOTONS, HUKOTHHA,
HApPKOTHYECKUX BEIICCTB HA PA3BUTHE 3apOJIbIIlIa YEIOBEKA

7.5

I'mobanbHBle M3MEHEHUss B Ouocdepe, BbI3BAHHBIC JICITCIBHOCTBIO YEJIOBEKa
(HapyIIeHHEe 030HOBOTO SKpaHa, KHCIOTHBIC JOXKIW, NMApHUKOBBIA 3ddexT u ap.).
IpoGnems! yctoitunBoro pasutus Ouocdepsl. CoxpaHeHHE MHOr00OpasHs BHIOB
KaK OCHOBa ycToiunBocTy 6uocdepsl. [IpaBuia noseneHus B IpUPOAHOIL cpene

IBoJII0IUSA KMBOIi NPHUPOABI

6.1

Bun, ero kpurepun. Ilomyisiisi — CTPYKTypHas eJUHMIA BHAA M dJIEMEHTapHas
eIMHMIAa 3BOMIONMH. MukposBomonus. OOpa3oBaHHe HOBBIX BHIOB. CrocoOb
BUI000pa30BaHUs

6.2

Pa3zBuTHEe SBOMIONMOHHBIX HIeH. 3HaUeHHWE IBOMIONMOHHOW Teopun Y. JlapBuna.
B3auMocBs3p ABMKYLIIMX CHJI dBononuH. DOpPMBI €CTECTBEHHOIO 0TOOpA, BUJIBI
00oppObI 3a cymiecTBoBaHHe. CHHTETHUYECKAs TEOPHs O3BOIIONHU. DJEMEHTapHbIC
¢daxtoper sBomormu. HccnemoBanust C.C. UerBepukoBa. Ponb 9BOMIONMOHHOM
TeopHHu B (OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHOHAYYHOH KaPTHUHBI MUpa

6.3

JlokazaTenscTBa  BOJIOLMM  JKMBOW  MpUpoOARl.  PesympTaThl  3BOJIOLMH:
IPHCIIOCOOJICHHOCTh OPraHU3MOB K Cpejie 00UTaHHs, MHOrooOpa3ue BUIOB.

Pazpneu 2. IlepeyeHb TpeGOBaHUIi K YPOBHIO NOATOTOBKH BhIIIyCKHUKOB,
JAOCTHKeHHE KOTOPBIX NPoBepsieTcsi HA eJHHOM rocy/1apcTBeHHOM JK3aMeHe

o OHOJIOruH

[lepeuens TpeOoBaHUI K YPOBHIO IOATOTOBKU BBITYCKHHKOB, JOCTH)KEHHE
KOTOPBIX MPOBEPSACTCS HA EIWHOM TOCYJapCTBEHHOM 3K3aMEHE MO OHooruw,
COCTaBIICH Ha OCHOBe paszfena «TpeOoBaHMS K YpOBHIO IIOATOTOBKH
BBITYCKHUKOB»  (DeNepasbHOr0 KOMIIOHEHTa TOCYAApCTBEHHBIX CTaHIApTOB
OCHOBHOTO 00IIero M cpeaHero (TMoiHOro) oOmiero oOpa3oBaHusi (0a30BBIM U
Npo(UIBHEIA YPOBHH).

B mepBBIX IBYX CTONONAx TaOJIMIBI AaHBI KOABI TPEOOBAHHUH, B TPETHEM —
TpeOOBaHUA K YPOBHIO IOATOTOBKHM BBIMYCKHUKOB, IOCTHXKEHHE KOTOPBIX
nposepsiercs Ha EI'D.

6.4

MakposBomoriusi.  Hanpasnenuss u myru  ssomonun  (A.H. Cesepuos,
WN.U. llImaneraysen). buomormdeckmit mporpecc u  perpecc, apoMopdos,
UIMOaanTanus, AereHepanus. [IpuuuHbl OHMOIOrHYeckoro mporpecca M perpecca.
I'mnore3sl BOZHUKHOBEHMS XM3HH Ha 3emiie. OCHOBHBEIE apoMOP(O3bI B 3BOIIOLHA
pacTeHHH 1 )KMBOTHBIX. Y CIIO)KHEHHE KMBBIX OPIaHU3MOB B IIPOLIECCE IBOIIOLIHH.

6.5

Hponcxomneﬂue yesoBeka. YenoBek kak BUJ], €TO MECTO B CUCTEME OPraHUYCCKOro
Mmupa. l'unoressl TIPOUCXOKACHUS YECIIOBCKA. I[BI/I)KyH.II/Ie CHJIbI U DTalbl DBOJIIOIIUH
yesoBeka. UesoBeueckue packl, UX TECHETUYECCKOC POJCTBO. BuoconmanbHas npupoaa
YCJIOBCKA. COLH/IaJILHa}I " npupoaHas cpeaa, afanTalun K HEH yenoBeka

IKOCHCTEMBI H Nnpucyuiue uM 3aKOHOMEPHOCTH

7.1

Cpensl  oOMTaHMS  OPraHM3MOB. OKoJOTH4Yeckue  (akTopbl:  aOMOTHYECKHE,
OUOTHYECKHE, UX 3HaYeHHE. AHTPOIOTeHHBIH (akTop
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OkocuctemMa  (OMOreoleHo3), €€ KOMIOHEHTBI: IPOAYLEHTHI, KOHCYMEHTHI,
pelyleHThl, MX poJib. BujoBas M NPOCTPaHCTBEHHAs CTPYKTYpa 3KOCHCTEMBI.
Tpodwyeckue yposau. Llermyn u ceTn muTanHus, uX 3BeHbs. [IpaBuia sKomormueckon
mupamubl. CocTaBieHHE CXeM Iepeladyd BEIeCTB M JHepruu (uemeil u cereit
MUTaHHS)

7.3

PasznooOpasue skocucteM (OuoreoneHo3oB). CaMopa3BHTHE M CMEHA JKOCHCTEM.
VeTounBOCTh M JAMHAMHKA ~ 9KOCHCTeM. buomornmueckoe  pasnooOpasme,
caMoperyJisiLiist ¥ KPyroBOPOT BELIECTB — OCHOBA YCTOIYMBOIO Pa3BUTHUS SKOCUCTEM.
IIpuYuHBl YCTOMYUBOCTH M CMEHBI JKOCHUCTEM. V3MEHEHHs B JKOCHCTEMax IOJ
BIMSIHMEM JICATEIBHOCTH 4eNOBEeKa. ATPOIKOCHCTEMBI, OCHOBHBIC OTJIHYMS OT
HPHPOIHBIX IKOCUCTEM
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Tpgﬁ(:f:;a- TpebGoBaHus K YPOBHIO MOATOTOBKH BBINYCKHHKOB, 0CBOCHHE KOTOPBIX
nposepsierca Ha EI'D
HUs
1 3HATH U IIOHUMATD:

1.1 OCHOBHBIE NOJIOKEHHs] OHOJIOTHYECKHX 3aKOHOB, TeOPHIi, 3aKOHOMEPHOCTeIi,
NMpaBHJ, THIOTE3:

1.1.1 | ocHOBHBIE TIONOKEHHA OHOJOTHYECKUX TEOpHil (KJIETOYHas; XPOMOCOMHas;
CHHTETHYECKasl TCOPHsl SBOJIIOLMHU, aHTPOLIOTCHE3a);

1.1.2 | ocHOBHBIE TONOXKEHMs YydeHHil (0 TyTAX ¥ HaNpaBIEHUSX OIBOJIOINY;
H.W. BaBuiioBa 0 ueHTpax MHOroo0Opasus U IPOUCXOXKACHMS KYJIBTYPHBIX
pacrennii; B.W. BepHanckoro o 6unocdepe);

1.1.3 | cymmocts 3akoHoB (I'. Menaens; cuemieHHoro Hacienosanus T.Moprasa;
TOMOJIOTHYECKHX PSIOB B HACJICACTBEHHOH M3MEHYHMBOCTH; 3apOABILIIEBOrO
CXOJICTBa; OMOT€HETHYECKOTr0);

1.1.4 | cymHOCTh 3aKOHOMEPHOCTEH (M3MEHYMBOCTH; CIICIUICHHOTO HACJICIOBAHUS,
HACJIE[IOBAaHUS, CIEIUICHHOTO C TIOJIOM; B3aMMOJCWCTBUS TE€HOB U HX
LUTOJIOTHYECKUX OCHOB); MpaBHi (ZOMUHHpOBaHUS ['. MeHpens; 3KoIormdeckou
MUPAMUIbI);

1.1.5 | cymHOCTh THHOTE3 (YUCTOTHI TaMeT, MPOMCXOKACHHS JXH3HU, NPOHCXOXKICHUS
YeJIOBeKa);

1.2 CTpOeHHe U MPH3HAKH 0MOI0THYeCKUX 00bEeKTOB:

1.2.1 | KJIETOK IPOKApUOT U IyKAPHOT: XUMUYECKHUH COCTaB U CTPOECHUE OPraHOM/IOB;

1.2.2 | reHOB, XpOMOCOM, TaMe€T;

1.2.3 | BHpyCOB, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPraHM3MOB L@APCTB IKUBOM
MIPUPOJIBI (PacTeHNUH, )KUBOTHBIX, TPHOOB M OaKkTepuii), YeJIOBEKa,;

1.2.4 | Buga, MOMyJISAMI; 9KOCUCTEM U arpodKocucTeM; obnochepsr;
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1.3 CYIIHOCTh 0HOJIOrHYeCKHX NPOLECCOB M SBJICHMIi:

1.3.1 | oOMeH BemiecTB ¥ MPEBPAIICHUS JHEPTUU B KJICTKE U OPTaHU3ME, IMIACTHICCKUI 1
SHEPreTHYeCKHil OOMEH, MUTaHKe, (POTOCHHTE3, XEMOCHHTE3, AbIXaHHe, OpoxKeHue,
BBIIENICHNE, TPAHCHIOPT BELIECTB, PA3APAKUMOCTh, POCT;

1.3.2 | MuT03, MeHO3, pa3BUTHE TIaMeT Y LBETKOBBIX pACTEHHH H IO3BOHOYHBIX
)KUBOTHBIX;

1.3.3 | onnomoTBOpEHHE Y IBETKOBBIX PACTEHUI M TIO3BOHOYHBIX KMBOTHBIX; Pa3BUTHE U
Pa3MHOXKEHHE, MHIUBHIyaIbHOE Pa3BUTHE OpraHu3Ma (OHTOTeHe3);

1.3.4 | B3aUMOJCHCTBUE TE€HOB, IIOJIYYECHUE TIE€TEPO3UCA, MOJHUILIOUIOB, OTIAICHHBIX
rudpuoB, NeHCTBUE HCKYCCTBEHHOIO 0TOO0pA;

1.3.5 | meiicTBMe JBWXKYLIEro M CTaOMIM3UpyIOIlEro orbopa, reorpapuueckoe U
9KOJIOTHYECKOE BUI000pa30BaHNE, BIMSHNUE 3IEMEHTAPHBIX (haKTOPOB SBOIOLUH
Ha reHO(OH I MOMYJIALNH, HOPMUPOBAHUE IIPUCIOCOOIEHHOCTH K Cpejie OOUTaHUS;

1.3.6 | KpyroBOpOT BEIIECTB M HPEBpALICHUs SHEPTHMHM B HKOCHUCTeMax u Ouocdepe,
9BOJIIOLHUS OHOChEpSI;

1.4 COBPEMEHHYI0 OHOJIOTHYECKYI0 TEPMHHOJOIHIO H CHMBOJIMKY 110 LIUTOJIOTUH,
TeHETHKE, CENEKIMH, OHOTEXHOJIOTHUM, OHTOT€He3y, CUCTEMATUKe, 3KOJIOTUH,
9BOJTIOLIUH;

1.5 0C00eHHOCTH OPraHu3Ma YeJ0BeKa, ero CTPOCHHS, KH3HEACATEIbHOCTH, BBICIIEH
HEpBHOM JESATEIbHOCTU U MOBEACHHS

2 YMETb:

2.1 00bSACHATD:

2.1.1 | ponp OMOJOrMYECKHX TEOPUH, 3aKOHOB, NPHHIMUIIOB, I'UIOTE3 B (OPMHUPOBAHHU
COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI MUPA;

2.1.2 | e1MHCTBO XMBOW M HEXMBOH NPHUPOJBI, POJICTBO, OOIIHOCTH HPOMCXOMKIEHHS
XKUBBIX ~ OPraHM3MOB, OBOJIOLMIO PAaCTEHMIl M  JKMBOTHBIX, HCIIOJIB3YS
OUOJIOrNYECKHE TEOPHH, 3aKOHbI U IIPaBUIIa;

2.1.3 | oTpunatenbHOe BIMSHME alKOrojs, HHUKOTHHA, HAPKOTHYECKUX BEIIECCTB Ha
Pa3BHTHE 3apOJIbILIA YEJIOBEKA; BIMIHUE MyTareHOB Ha OPTaHHM3M YeJIOBEKa;

2.1.4 | npyYMHBI HACJIEICTBEHHBIX M HEHACNIEJICTBEHHBIX M3MEHEHUH, HacJeICTBEHHBIX
3a00JI€BaHNI, TEHHBIX M XPOMOCOMHBIX MYyTaIHi;

2.1.5 | B3aUMOCBSA3M OPraHM3MOB, 4YEJIOBEKA M OKDY)KAloIeH Cpelbl; HPUYHHBI
YCTOMYMBOCTH,  CAMOPETYJISLMM, CAMOPA3BUTHA M CMEHBl  DKOCHCTEM;
HEe00X0MMOCTh COXPaHEHHsl MHOr000pasus BUJIOB, 3aIUThI OKPYKaOIel cpebl;

2.1.6 | npu4MHbI YBOJIIOLIMY BUIOB, YEJIOBEKa, OMOCchepsl, eIMHCTBA YEIOBEUYECKUX pac;

2.1.7 | MecTo M poab 4YenoBeKa B MPHUPOJE, POJICTBO 4YENOBEKa € MIIEKOMUTAIOMIUMU
JKMBOTHBIMM, POJIb PAa3JIMYHBIX OPIaHU3MOB B 5KM3HU YEJIOBEKA;

2.1.8 | 3aBUCUMOCTb 3[J0POBbSI UEIOBEKA OT COCTOSIHHS OKPY>KaloLIeil Cpelibl; IPOsBICHHE
HACJIEJICTBEHHBIX 3a00J€BaHUN, MMMYHMTETa y YEJIOBEKa; pOJIb I'OPMOHOB U
BUTAMHMHOB B OpPraHU3ME;

2.2 YCTAHABJIHMBATH B3aHMOCBSI3H:

2.2.1 | ctpoenus u (YHKIMIT MOJIEKYJI, OPTaHOMIOB KJIETKH; OPraHOB M CHCTEM OPraHOB;
IUIACTUYECKOTO M JHEPreTHYecKoro OOMEHA; CBETOBBIX M TEMHOBBIX pPEaKIMi
¢orocuHTE3a;

2.2.2 | ABWKYIIUX CHJI 9BOJIIOLIMY; IyTel U HaNPaBJIEHUH 3BOJIOLHUH;

2.3 pewmiats
3a/ayd  pa3HOM CJOXKHOCTH II0 IIUTOJNIOTUH, TE€HETHKE (COCTaBIATh CXEMBI
CKpEIMBaHuUs), 5KOJIIOTHH, 3BOTIOINY;

24 COCTABJISITh CXEMBI
HEepeHOca BEIECTB U SHEPIHH B OKOCHCTeMax (LieNH NUTaHHsl, UIIEBbIe CETH);
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2.5 PAacno3HaBaTh U ONUCHIBATH:

2.5.1 | KIeTKH pacTeHUH U XKUBOTHBIX;

2.5.2 | ocobeit Bia 10 MOPGOIOTrHIECKOMY KPUTEPHIO;

2.5.3 | buonoruyeckre 0OBEKTHI 10 UX H300paXKEHHUIO;

2.5.4 | PKOCHCTEMBI M arPO3KOCHUCTEMBI;

2.6 BbISIBJISITh:

2.6.1 | oTMuMTENbHBIE IPU3HAKK OTJIEIBHBIX OPTaHU3MOB;

2.6.2 | mpucnocoONieHnss y OpPraHM3MOB K cpene oOHWTaHHs, apoMopdo3bl U
MAN0aJANTAIIMH Y PACTCHHUH U )KHBOTHBIX;

2.6.3 | abnmoTnueckne U OHOTHUECKHE KOMIIOHEHTHI 9KOCHCTEM, B3aMOCBSI31 OPraHH3MOB
B 9KOCUCTEME, AHTPOIIOTeHHbIE H3MEHEHHUS B 9KOCUCTEMAX;

2.6.4 | MICTOYHHKM MYyTareHOB B OKPY’KaloIeH cpeie (KOCBEHHO);

2.7 CPaBHUBATH (M /1eJ1aTh BHIBO/IbI HA OCHOBE CPABHEHMSI):

2.7.1 | bnonorndeckre 0OBEKTHI (KIETKH, TKAHU, OPTaHbl U CHCTEMBI OPTAHOB, OPTAHU3MBI
pacTeHUH, )KUBOTHBIX, TPUOOB 1 OAKTEPHii, SKOCHCTEMBI ¥ arpOIKOCUCTEMEI);

2.7.2 | npoueccel u siBiaeHHss (OOMEH BEIIECTB y PpACTCHHH, JKMBOTHBIX, 4YEIOBEKa,
IUIACTHYECKHUI U SHEPreTHYECKUil 00MEH; ()OTOCHUHTE3 ¥ XEMOCHHTE3);

2.7.3 | MHTO3 M Meii03, 6ecrosoe U NOJIOBOE Pa3MHOXKEHHUE, OIUIOAOTBOPEHHE Y PACTCHUM
1 KMBOTHBIX, BHEIIIHEE M BHYTPEHHEE OIUIOI0TBOPEHUE;

2.7.4 | GOpMBI €CTECTBEHHOTO 0TOOpA, MCKYCCTBEHHBIN M €CTECTBEHHBI OTOOD, CIIOCOOBI
BH000pa30BaHusl, MAKPO- K MUKPOIBOJIIOLMIO, TyTH U HAIPABIICHHS YBOJIOLMH;

2.8 onpenesiTh
HNPHHALISKHOCTh OMOJIOTHYECKHX OOBEKTOB K OMNPENENECHHOH CHCTeMaTHYeCKON
rpynne (kiaccuUKaIuys);

2.9 AHAJIM3MPOBATh:

2.9.1 | paznuyHble TMIOTE3bl CYHIHOCTH KU3HU, MPOUCXOXKACHUS KHU3HU, Pa3HBIX IPYII
OpraHU3MOB U YEJIOBEKa, YETOBEYECKHX pac, SBOJIIOINIO OPTraHU3MOB;

2.9.2 | cocrosiHME OKpY>Karoleil cpe/ibl, BIUsHIE (paKTOPOB PHCKA Ha 3/J0POBbE YEJIOBEKa,
MOCJIE/ACTBUS  JCSATEIBHOCTH  YeNOBeKa B JKOCHCTEMaxX,  IJI0OaJIbHbIC
AHTPOIIOreHHBIC U3MEHEHHMs B Ouocdepe;

2.9.3 | pe3ynbTaThl OMOTOTHYECKUX IKCIEPUMEHTOB, HAOIIIOICHHUI 110 MX ONMHCAHUIO

3 NCTIOJIb3OBATD ITPMOBPETEHHBIE 3HAHUS 1 YMEHU A
B IIPAKTUYECKOI JAEATEJIBHOCTU 1 HOBCEHHEBHOﬁ
JKMU3HU

3.1 1711 000CHOBAHMSA:

3.1.1 | mpaBui NOBEJCHNS B OKpY>KafolIeH cpefie;

3.1.2 | Mep HpOQHIAKTHKY PACIPOCTPAHEHUS 3a00JICBaHUH, BBI3BIBAEMBIX PACTCHHUSIMH,
KHUBOTHBIMHM, OaKkTepHsAMH, TpubaMu M BHPYyCaMH; TpaBMaTH3Ma, cTpeccos, BITU-
nH(EKUNH, BPeJHBIX IPUBLIYEK (KypeHHE, aJKOTOIN3M, HAPKOMAHHs); HapyIICHHUs
OCaHKH, 3PCHUS, ClIyXa; MHQEKIHMOHHBIX U IPOCTYIHBIX 3a00JICBAaHHUIT; CTPECCOB,
BPEIHBIX MPUBBIUEK (KypEeHHE, AIKOTOJIM3M, HAPKOMAHUS);

3.1.3 | oka3aHHs NEpPBOM IMOMOIIM HPH TPaBMax, MPOCTYJHBIX M APYTHX 3a00JICBaHHSAX,
OTpABJICHUH MHUILEBBIMH IPOLYKTaMH;

3.1.4 | criocoGoB BBIpAIMBAHUS M PA3MHOXKEHHSI KYJIBTYPHBIX PACTCHHH M JOMALIHHX
SKHMBOTHBIX, YX0/1a 38 HUMH
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