MPOEKT
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Koandukarop 3/1eMeHTOB cofep:kaHus U TpeOOBaHMIl K YPOBHIO NOATrOTOBKH
BBIMNYCKHUKOB 00Pa30BaTeIbHbIX OPraHU3ALMI 151 IPOBEAEHHs eIMHOTO
rocyiapcTBeHHoro sx3amena no BUOJIOI'NU

Komudukarop »rmeMeHTOB conxepkaHMs W TpeOoBaHWH K  YPOBHIO
MOATOTOBKM BBIITYCKHUKOB OOpPA30BaTENbHBIX OPraHM3allii sl HPOBEICHUS
CIIMHOTO TOCYJApCTBEHHOI'O SK3aMeHa Mo Owuosiornu (manee — koaudurarop)
ABJIAETCSA OJJHUM M3 JJOKYMEHTOB, OTIPEICISIOMNX CTPYKTYpy U copepxanne KM
EI'D. OH cocraBieH Ha ocHoBe denepalbHOr0 KOMIIOHEHTAa T'OCYAApCTBEHHBIX
CTaHJIapPTOB OCHOBHOTO 00IIEro M cpeaHero (MOJHOro) oduiero oOpa3oBaHus 1O
Ouonornu (6a30BeId U MPOGUIBHBIN ypoBHH) (TpuKka3z MunoOpasoBanus Poccuu
ot 05.03.2004 Ne 1089).

B kxomuduxarop He BKIIOYEHBl 3JEMEHTHl COAEP)KaHMS, BbIIEJICHHbIC
KypcuBoM B pazfene «OOs3aTelbHBId MHHUMYM COJEpPKaHUS OCHOBHBIX
00pa30BaTeNbHBIX MHPOTPaMM» CTAHAAPTA: JaHHOE COAEPXKAHHE MOIJIECKHUT
W3Y4YECHHIO, HO HE BKIIOYEHO B pasmen «TpeOoBaHWs K ypPOBHIO IOATOTOBKH
BBITYCKHUKOB» CTaHIapTa, T.6. HE SBIsAETCI OOBEKTOM KOHTpois. Takxke B
KOIU(HUKATOp HE BKIIOUEHBI T€ TPeOOBaHHS K YPOBHIO IOATOTOBKH BBIITYCKHHUKOB,
JOCTIDKCHHE KOTOPBIX HE MOXeT OBITh IIPOBEPEHO B paMKax eIHHOTO
TOCY/apCTBEHHOTO 9K3aMEHa, a Takke TPeOOBaHMsS, KOTOPHIE HE OTPAKCHHI B
y4eOHMKaX, PEKOMEHAyeMbIX MUHUCTEPCTBOM o00pa3oBaHus U Hayku PP
HCIIONB30BAHUIO IPH pealn3allii MMEIOIMNX TOCYNapCTBEHHYIO aKKpPEAUTAIHIO
00pa30BaTeNFHBIX IPOTrPaMM CPEIHETo 00IIero 00pa3oBaHMUs.

Paznen 1. IlepedyeHb 371eMeHTOB COAePKAHNS, IPOBEPsSieMbIX HA €TUHOM
rocyIapCcTBEHHOM 3K3aMeHe M0 GHOJIOrHH

IlepeyeHp  SJICMEHTOB  COJCP)KAHMS, MPOBEPACMBIX HAa  CIHHOM
rOCYapCTBEHHOM 3K3aMCHE I10 OHOJIOTHH, COCTAaBICH HAa OCHOBE pasjeia
«O0s13aTeNbHBII MHHUMYM COJICPKaHUSI OCHOBHBIX 00pa30BaTENbHBIX MPOrPaMM»
denepanbHOro KOMIIOHEHTa FOCYAapCTBEHHBIX CTaHIAPTOB OCHOBHOTO OOIIEro M
cpenHero (MoHOTo) 001Iero o0pa3oBaHus Mo 61oIOTuH (06a30BbIM ¥ MPOPHITEHBIN
YPOBHH).

B nepBoMm crondrie yka3zaH KoJ pa3jiesia, KOTOpPOMY COOTBETCTBYIOT KPYITHEIE
610ku comepxaHus. Bo BropoM croibIiie mpHBeieH KOJ 3JIEMEHTa COICpIKaHUS,
JUTSL KOTOPOT'O CO3Jal0TCS IIPOBEPOUHBIC 3aTaHHS.

Kon

JJIeMeHTHI cofiep KaHusi, mpoBepsiemble Ha EI'D
3JIeMeHTa

1 buoJiornst kak Hayka. MeToabl HAyYHOI0 MO3HAHUSA

1.1 | buonorust xKak Hayka, €€ JOCTHXKCHHs, METOJbl MO3HAHUS KHUBOM Npupozabl. Poib
Onostorny B OpMHPOBAaHUH COBPEMEHHON eCTECTBEHHOHAYYHOU KapTHHBI MHpa

1.2 | YpoBHeBas opranuszauus M 3Borolus. OCHOBHbIE YPOBHH OPraHM3allMU >KHMBOMH
TIPUPOJIBIL: KJICTOYHBIH, OpTraHU3MEHHBIH, MOMYJISIIIMOHHO-BUI0BOH,
OuoreoneHoTuueckuit, 6uochepHsiil. buomornyeckue cucrembl. OOLIME MPU3HAKU
OHOJIOTMYECKHX CHCTEM: KJIETOYHOE CTPOEHHE, OCOOEHHOCTH XUMHYECKOI0 COCTaBa,
OOMEH BEIIECTB U MPEBPAIICHHS] SHEPTUM, TOMEOCTa3, Pa3ApaKUMOCTb, ABHKEHHE,
POCT U pa3BUTHE, BOCIPOH3BEICHHE, IBOIIOLMS
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2

Kierka kak OuoJjiornyeckasi cucreMa

BUOJIOT U, 11 knace 4

2.1

COBpeMeHHaﬂ KJIETOYHAasA TEOpus, €€ OCHOBHBIE TI0JIOKEHUsA, POJIb B d)OpMI/IPOBaHI/II/I
COBpeMeHHOﬁ eCTECTBeHHOHay‘IHOﬁ KapTHUHBI MHpa. Pa3Butne 3HaHWN O KIETKE.
Knerounoe CTPOCHUE OpPraHM3MOB — OCHOBa CIUHCTBA OPraHUYECKOro Mupa,
JI0Ka3aTeJIbCTBO POJCTBA JKUBOH TIpUPOJbI

3.7

3HavueHHe TEHEeTHKH JIsi MequUuHbL. HaciencTBeHHble OOJIC3HH YENOBEKa, HX
MIPUYXHBI, NpoduiakTHka. BpenHoe BiIMsSHHE MyTarcHOB, AJIKOTOJs, HAPKOTHKOB,
HUKOTHHA Ha TeHETHYECKUH ammapaT KIeTKH. 3alluTa Cpedbl OT 3arps3HEHHs
MyTareHaMmu. BbISIBICHHE HCTOYHUKOB MYTareHOB B OKpYyKarolieil cpene (KOCBEHHO)
Y OIICHKa BO3MOYKHBIX MTOCJICACTBHI MX BIHMSHHS HA COOCTBEHHBIN OpraHH3M

22

MHoroo0pasue  kierok.  [Ipokapuorsl u  3ykapuorel.  CpaBHHTEIbHas
XapaKTepPHUCTHKA KICTOK PACTEHHUMH, )KUBOTHBIX, OaKTepHii, TpuOOB

2.3

XUMHAYECKHH COCTaB KJIETKH. MaKkpo- U MUKPO3JIEMEHTH. B3anMocBs3b CTpoeHHs U
(yHKIMIT HEOpraHWYECKMX W OpraHHYeCKHX BellecTB (OEIKOB, HYKICHHOBBIX
KHCJIOT, YIIeBOIOB, JIUNKUI0B, AT®D), BXOIAIIUX B COCTAB KICTKH. POJIb XUMHYECKUX
BEIIIECTB B KJICTKE M OpTaHU3MeE YelloBeKa

2.4

Crpoenue kineTkn. B3aumocss3b cTpoenus 1 QyHKIMIT acTeil 1 OpraHOUIOB KIETKH
— OCHOBA €€ LIEJTOCTHOCTH

3.8

Cenexnyst, e€ 3a1a4d U npakTHyeckoe 3HaueHne. Bxiag H.V. BaBuinosa B pazButhe
CEeJISKIIM: YYEHHE O IIeHTpax MHOT000pasuss W TPOMCXOXKICHUS KyJbTYPHBIX
pacTeHui; 3aKOH TOMOJIOTMYECKMX PsIOB B HACJIEJACTBEHHOW H3MEHYHMBOCTH.
MeTopl CeNleKIINY U HX TeHeTHYECKHe OCHOBEL. MeTOIbI BEIBEJCHUSI HOBBIX COPTOB
pacTeHn#, Opo]] )KUBOTHBIX, INTAMMOB MUKPOOPTaHU3MOB. 3HaUCHHE T€HETUKH IS
ceneKiMu. buonoruueckue OCHOBBI BBIPALIMBAHMS KYJNBTYPHBIX pPacTeHHH U
JIOMAITHHUX JKHBOTHBIX

2.5

OOMeH BemIecTB ¥ TIPEBpALICHUS JHEPTHMH — CBOWCTBA JKHBBIX OPTaHH3MOB.
DHepreTHdecKMid M IUIacTH4eckuit  oOMeH, ux  B3auMocBs3b.  Cramum
JHepreTuveckoro obmeHa. bpokeHne u apixanue. DOTOCHHTE3, €ro 3HA4YCHHE,
KocMudeckass poib. ®Pas3el  (orocuHTe3a. CBETOBBIE W TEMHOBBIC pPEaKLUH
(oToCHHTE3a, UX B3aUMOCBA3b. XeMOCHHTE3. Poib XeMOCHHTE3MpYIOMUX GaKTepHit
Ha 3emiie

3.9

buorexHonorus, ee HanpasiaeHus. Kinerounas u reHHas HH)KEHEPHs1, KIOHHUPOBAHUE.
Ponp KeTOYHOI TeOpuUHM B CTAaHOBIEHWH M Pa3BUTHH OHMOTEXHONOTHMH. 3HAUCHHUE
OMOTEXHOIOTHI ISt pa3BuTHUS CeJEKLHUH, CEIbCKOro XO035HCTBa,
MHKPOOHOJIOTHYECKOW  MPOMBIIIICHHOCTH, COXPaHCHUs TIeHO(OHIA IUIAHETHI.
OTHdecKkre AacheKThl Ppa3BUTHA HEKOTOPBIX HCCIEAOBAaHWI B OHOTEXHOJIOTHH
(KJIOHMPOBaHKE YEI0BEKA, HAIPABICHHBIC H3MCHEHHUS TEHOMA)

CucreMa M1 MHOroo0pa3ue OpraHu4ecKoro Mupa

2.6

I'enernyeckass uHpoOpMaIus B KIETKe. [ €Hbl, TEHETHUYECKUI KOJl M ero CBOWCTBA.
MartpudHslil XapakTep peaknuii 6uocuHTe3a. bruocmHTe3 Oenka W HYKIEHHOBBIX
KHUCIIOT.

2.7

Kierka — reHeTnyeckas eIMHHIA JKHBOTO. XpPOMOCOMBI, MX cTpoeHue (popma u
pa3mMepsl) 1 QyHKIME. YHUCIIO XpOMOCOM M MX BUIOBOE TOCTOSIHCTBO. CoMaTH4ecKue
U TIONOBBIE KIETKH. JKW3HEHHBIH LUK KIETKH: WHTepda3a M MUTO3. Mnros —
JIeJICHHEe COMAaTHUYEeCKUX KeTok. Meio3. ®a3bl MuTO3a M Meiio3a. Pa3BuTie moaoBeIxX
KJIETOK Y PAacTCHUH M JKMBOTHBIX. JlelIieHWe KIETKM — OCHOBa POCTa, PasBUTUS U
Pa3MHOKEHHs opraHu3MoB. Pons Melio3a 1 MHTO32

4.1

MHoroo0pasue opranusmoB. 3HaueHue pabor K. Jlunmes u JK-B. Jlamapka.
OCHOBHbIE CHCTEMaTHYeCKUE (TAaKCOHOMHYECKHE) KaTeTOPUH: BH, POA, CeMeiCTBO,
oTpsia (MOPSOK), KiIacc, TUM (OTAEN), apcTBO; UX COMOJYMHEHHOCTh. Bupycsr —
HEKJIeTOYHbIe (DOPMBI KU3HU. Mepbl NpO(UIAKTHKH PacIpOCTPAHEHHs BUPYCHBIX
3a0oJeBaHuUi

42

IapcTBO GakTepuii, CTpOCHUE, KU3HEACITEILHOCT, PAa3MHOJKEHHE, POJIb B IIPHPO/IC.
bakrtepun — Bo30yauTenu 3aboiieBaHMN pACTEHWH, IKUBOTHBIX, YeEJIOBEKa.
IMpo¢unakruka 3a00JeBaHU, BEI3BIBAEMBIX OaKTEPHIMH

Opl‘aHPBM KakK 0HoJIOTHYecKasi CHCTeMa

3.1

PazHOOOpa3ne OpraHM3MOB: OJHOKICTOYHBIE M MHOTOKJIETOYHEIE; aBTOTPOGBI,
reTepoTpodbl, a3po0bl, aHABPOOLI

43

IMapcTBOo TrpubOB, CTpOCHHE, XKU3HEAEATEIbHOCTh, pa3MHOKeHHe. Vcmonp3oBaHue
rpubOB [UIsl IIOTy4YEHHs! IPOLYKTOB IUTAHUs M JIEKapcTB. Pacrio3HaBaHne CheLOOHBIX
U SIOBUTHIX IpuOOB. JIMIIAWHMKH, MX pa3HOOOpa3ue, OCOOCHHOCTH CTPOCHUS U
XKU3HeesTebHOCTH. Poustb B ipupoze rpuOOB U IMIIAHUKOB

32

BocnpousBenenne opraHu3mMoB, ero 3HageHue. CriocoObl pa3MHOXKEHHs, CXOACTBO U
OTJIMYKME TOJIOBOTO M Oecronoro pasmMHOkeHHs. OIUIONOTBOPCHHE y IBETKOBBIX
pacTeHHi 1 MO3BOHOYHBIX XKMBOTHBIX. BHeIlIHEee 11 BHYyTpEeHHEE OMII0I0TBOPEHHE

44

IMapctBo pactenmit. CTpoeHue (TKaHH, KJICTKH, OPTaHbl), KU3HEACSITENLHOCTh H
pa3sMHOXXEHHE PACTHTEIBHOTO OpraHm3Ma (Ha mpuMepe MOKPHITOCEMEHHBIX
pacrennii). PacnoznaBanue (Ha pUCYHKaX) OpraHOB PacTEHHU

3.3

OHTOreHe3 ¥  NpHCYIIME €My  3aKOHOMEPHOCTH.  OMOpHOHAlbHOE W
HOCTOMOPHOHAIBHOE PAa3BUTHE OPraHU3MOB. [IpHUMHBI HapyLICHUs Pa3BUTHS
OpraHu3MOB

4.5

Msuoroobpazue pacteHuil. OCHOBHEIE OTJIEJIbI pacTeHui. Krnaccsr
TTOKPBITOCEMEHHBIX, POJIb PACTEHUH B IPHPOAE M )KU3HH YETOBEKa.

3.4

I'eneruxka, ee 3anaun. HaciencTBeHHOCTh M U3MEHYUBOCTh — CBOICTBA OPraHU3MOB.
Meronpl reHeTHKd. OCHOBHBIE TEHETUYECKHE MMOHATHS U CUMBOJIMKA. XPOMOCOMHAsI
TeopHs HacneAcTBeHHOCTH. COBpeMEHHBIE MIPEACTABICHHUS O TeHE U TeHOME

4.6

LlapCTBO JKUBOTHBIX. OHHOKHETO‘IHHS n MHOT'OKJIETOYHBIC JKMBOTHBIE.
XapaKTepI/ICTI/[Ka OCHOBHBIX THIIOB 6€CHO3BOHO‘IHBIX, KJIaCCOB YJICHUCTOHOI'HUX.
Oco0eHHOCTH CTPOCHUSA, XKU3ZHCACATCIbHOCTHU, PA3SMHOXKCHUA, POJIb B IPUPOAC H
JKM3HH YC€JIOBEKA

3.5

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH, MX IUTOJIOTHYECKHAE OCHOBBI. 3aKOHOMEPHOCTH
Hacle0BaHUs, yCTaHOBIeHHbIe [.MeHzeneM, UX IIUTONOTUYECKHE OCHOBEI (MOHO- U
IUTHOpUIHOE CcKpemuBaHue). 3akoHbl T.MopraHa: CIHEIUIGHHOE HaclIeI0BaHUE
MIPU3HAKOB, HapyllIeHWe CIeIUIeHHs TeHoB. [eHetmka mona. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX ¢ MojoM. B3aumopelicTBue reHoB. ['eHoTHN Kak LenocTHas
cucrema. ['eHeTHka denoBeka. MeTonbl M3y4YCHUs] TCHETHKU YelIOBEKa. PerieHue
reHeTHIecKux 3a1ad. CocTaBlieHHE CXeM CKpPEUIHBaHHS

4.7

XopaoBble KHMBOTHBIE. XapaKTEPUCTHKA OCHOBHBIX KiaccoB. Poib B mpupozpe u
JKM3HU deloBeKa. PacnosHaBaHue (Ha PHCYHKax) OpPraHOB M CHCTEM OPTaHOB Y
SKMBOTHBIX

Opl"al-ll/BM 4YeJI0BEKa U €ro 310pOBbE

5.1

Txanu. CTpoeHue U KU3HEJEATEIbHOCTh OPIaHOB U CHCTEM OPraHOB: IHIIEBAPEHHS,
JIbIXaHus, BblAeNeHus. PacnosHaBaHue (Ha pPUCYHKaX) TKaHei, OpraHoB, CHCTEM
OpraHoB

3.6

3aKOHOM€pHOCTI/I U3MEHYNBOCTH. Henacnencreennas (MOL[I/ICI)I/IKaLII/IOHHaH)
HU3MCHYHUBOCTD. HopMa peaknuu. HacnenctBeHHass M3MEHUYHMBOCTD: MyTalMOHHas1,
KOMOHMHATHBHAS. Bust MyTaHPlP’I 1 UX NPUYUHBIL. 3HaYCHHE U3MEHYMBOCTH B JKU3HU
OpraHru3MOB U B 5BOJIIOLIUH

52

CTpoeHHE M IKH3HEAESTEIbHOCTh OPraHOB M CHCTEM OPraHoOB:  OHOPHO-
JIBUT'aTEJIbHOM, MMOKPOBHOM, KpOBOOOpamieHus, JuMdpoobdpamenus. PasmMHoXeHnEe 1
pasBuTHe 4yenoBeka. PacriosHaBaHne (Ha pUCyHKaX) OPraHOB M CHCTEM OPTaHOB
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5.3 | BayTtpennsas cpena opranmsma denoseka. I'pymmbel kposu. IlepenuBanue Kposn.
Hmmynurer. OOMeH BEIIECTB M IPEBPAILCHHE HEPTHMU B OpPraHU3Me UeIOBeKa.
Butamunb!

BUOJIOT'US, 11 knace 6

5.4 | HepBHas u »HIOKpHHHas cucTeMbl. HeliporymopaneHas perynisius NpoIEeCcCOB
JKU3HE/IEATEIbHOCTH OPraHU3Ma KaK OCHOBA €ro LeJOCTHOCTH, CBA3H CO Cpeoit

7.4 | buocdepa — riobanbHas skocucrema. Yuenue B.J.Bepranckoro o OGuocdepe.
JKuBoe BemecTBo, ero Gpynknnu. OCOOEHHOCTH pacipeelieHns: OnoMaccsl Ha 3emiie.
Buonornyeckuii KpyroBOpoT M MHpeBpallleHHe 3Hepruum B Ouocdepe, posib B HEM
OpraHU3MOB Pa3HbIX LAPCTB. DBOIIIOLHS OGHOChepb

5.5 | Ananuszatopel. OpraHsl 4yBCTB, MX poib B opranusme. Ctpoenue u (yHKIMH.
Beoiciias HepBHast aesiTenbHOCTh. CoH, ero 3HaueHue. Co3HaHHe, MaMATh, SMOLUH,
peub, MbliuieHne. OCOOCHHOCTH IICUXHMKH YeJI0BEKa

5.6 | Jluunas u oOlECTBEHHass TI'MTUEHa, 3J0poBbI 00pa3 xusHU. IIpodunakruxa
MHQEKIMOHHBIX  3a0o0jeBaHMUd  (BUPYCHBIX,  OaKTepHaJbHBIX,  TPHOKOBBIX,
BBI3BIBAEMBIX JKHBOTHBIMH). [IpemynpexieHne TpaBMaTu3Ma, INPUEMBl OKa3aHUS
nepoii momomu. Ilcuxmueckoe u (usHdIecKoe 370poBbe dUemoBeka. DaKkTOpPbI
30POBBsI (ayTOTPEHUHT, 3aKAIMBAHUE, ABUTATEIbHAS aKTHBHOCTH). DakTOpsl prcka
(cTpecchl, TUIIOAUHAMUS, TIepeyTOMIICHHE, IIepeoXIaxeHue). Bpeausle u nouaesHsle
IPUBBIYKH. 3aBUCHMOCTb 37I0POBbsI YEIOBEKA OT COCTOSHUS OKPY’KalOIICH Cpelbl.
Co0imro/ieHIe CaHUTAPHO-THTUEHHMYECKIX HOPM M IIPaBHII 3710POBOr0 o0pa3a JKH3HHU.
PenpogykTrBHOE 370pOBBE YenoBeka. IlocmencTBus BIMSAHHSA AKOTOJsI, HUKOTHHA,
HAPKOTHYECKHX BEIECTB HA Pa3BUTHE 3apOABIIIA YeTOBEKa

7.5 | I'moGaneHble u3MeHeHHs B Ouocdepe, BbI3BAaHHBIC JCATCIBHOCTBIO 4YEIOBEKa
(HapyIIeHHe 030HOBOTO SKpaHa, KHUCIOTHBIE JOXKAW, MApHUKOBBIA 3(exT u ap.).
ITpoGuems! ycroitunBoro passutust 6uochepsl. IIpaBuna noBeneHus B MPUPOJHOM
cpene

6 DBOJIONNS KUBOI MPHPOIBI

6.1 | Bun, ero xpurepun. [lomymsimms — CTpyKTypHas eIUHHUIIA BHAA M DJICMEHTapHas
eauHMNa sBosonud. Mukposomonus. OOpazoBaHue HOBHIX BHIOB. CrocoObl
Bua00Opa3oBanusi. CoxpaHeHHEe MHOrooOpasusi BHUAOB KaK OCHOBA yCTOWYHUBOCTH
orocdepst

6.2 | Pa3BuTue 3BONIOLMOHHBIX WAEH. 3HAaYeHHE 3BONIOLMOHHON Teopuu Y. JlapBuHa.
B3anMOCBs3b JBIKYIIMX CHJI SBOJIONUH. DOPMBI €CTECTBEHHOTO OTOOpa, BUIIBI
00opbOBI 3a cymecTBoBaHHE. CHHTETHYECKass TEOpHs SBOJIONUH. DJIEMEHTapHBIC
¢dakropsl sBomoruu. HMcenenosanust C.C.UerBepukoBa. Ponb  9BOIIOLMOHHOI
TeopuH B (JOPMUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MHpPa

Pazpneu 2. IlepeyeHb TpeGOBaHUIi K YPOBHIO NOATOTOBKH BhIIIyCKHUKOB,
JAOCTHKeHHE KOTOPBIX NPoBepsieTcsi HA eJHHOM rocy/1apcTBeHHOM JK3aMeHe
1o 0moJioruu

Iepeuens TpeGOBaHUIT K YPOBHIO MOATOTOBKH BBITYCKHUKOB, JTOCTHXKEHHE
KOTOPBIX MPOBEPSACTCS HA EIWHOM TOCYJapCTBEHHOM 3K3aMEHE MO OHooruw,
COCTaBIICH Ha OCHOBe paszfena «TpeOoBaHMS K YpOBHIO IIOATOTOBKH
BBIMYCKHUKOB» ~DelepanbHOrO0 KOMIOHEHTa TOCYJapCTBEHHBIX CTaHAapTOB
OCHOBHOTO 00IIero M cpeaHero (TMoiHOro) oOmiero oOpa3oBaHusi (0a30BBIH U
Npo(UIBHEIA YPOBHH).

B mepBBIX IBYX CTONONAx TaOJIMIB! JaHBI KOABI TPEOOBAHHH, B TPETHEM —
TpeOoBaHHA K YpPOBHIO MOATOTOBKH BBIMYCKHUKOB, JOCTI)KEHHE KOTOPBIX
nposepsiercs Ha EI'D.

6.3 | loka3arenbcTBa  IBOJIOLMM  JKUBOM  mpuponapl.  Pe3ynbraTel  3BOOLUM:
PUCIOCOOIICHHOCTh OPraHMU3MOB K cpejie 00MTaHHs, MHOroo0pasne BHI0B

6.4 | MakposBomrorts.  Hampasmemmst m mytu sBomormu  (A.H.Cesepros,
W.M.Imaneraysen). buonormyeckuit  mporpecc u  perpecc, apomopdos,
uanoaganTanys, aereHepauus. IIpudanHbl GHONIOrHMYECKOro mporpecca M perpecca.
I'nnotess! BO3HUKHOBEHMs XU3HU Ha 3emie. OCHOBHBbIE apoMOpP(}O3bl B 3BOJIIOLUH
pacTeHHil M XMBOTHBIX. YCIIOXKHEHHE JXMBBIX OPraHM3MOB Ha 3emile B IIponecce
9BOJTFOLINH

6.5 | IlpoucxoxneHue yenoseka. YeloBek Kak BHJI, ET0 MECTO B CHCTEME OPTraHMYECKOIO
Mmupa. ['HIIoTe3bl MPOMCX0XKIEHHs YeoBeKa. JIBUKyLIME CHIIbI M 3Tallbl SBOJIIOLMI
JenoBeka. UenmoBedyeckue pacsl, HX TeHEeTHIecKoe PoJcTBO. brocormansras npupoaa
yesioBeka. ColiaibHast 1 NPUPOJHAs Cpea, alaNTalliy K Hel YenoBeka

7 JKocucTeMbI H NpUCylIue UM 3aKOHOMEPHOCTH

7.1 | Cpenbl oOMTaHUS ~OPraHM3MOB. OKOJOrMYecKHe (akTOpbl:  abMOTHYECKHE,
Orornueckue. AHTpoIoreHHbli hakTop. X 3HaueHue

7.2 | Oxocucrema (OuoreoueHo3), e€ KOMIIOHEHTBI: MHPOAYLEHTHI, KOHCYMCHTHI,
pelyLeHThl, UX pOIb. BumoBas M IPOCTPaHCTBEHHAs CTPYKTypa OSKOCUCTEMBI.
Tpoduyeckue yposu. Llenu u ceT muTaHus, UX 3BeHbs. [IpaBuiia SKOJIOrHYECKOM
rrpamupl. CocTaBeHHE CXEM Iepe/ladr BEUIECTB M SHepruH (IIereil MuTaHus)

Tpgﬁ(:)l:aa- TpedoBaHusI K YPOBHIO NOATOTOBKH BbINTYCKHHKOB, 0CBOEHHE KOTOPBIX
st nposepsierca Ha EI'D

1. S3HATH U ITIOHUMATD:
1.1. OCHOBHBbIE 10JIOKEHUSI OMOJIOIrMYeCKUX 3aKOHOB, TEOPHUii, 3aKOHOMePHOCTeEId,

NpaBuJI, THNOTE3

1.1.1. | OCHOBHBIC MOJIOXKEHHSI OHMOJOTHYECKHX TEOpHil (KJIETOYHAs, XPOMOCOMHAs;
CHHTETHYECKasi TCOPHS IBOJIIOLMHU, aHTPOIIOTrCHE3a)

1.1.2. | OCHOBHbIE TOJOXKEHMSI Y4YeHHIl (0 MyTAX ¥ HaNpaBICHUAX HBOJIOLMH;
H.. BaBuioBa 0 LEHTpaXx MHOrooOpasus U HPOUCXOXKICHUS KyJIbTYPHBIX
pacrenuii; B.1. BepHanckoro o 6rnocdepe)

1.1.3. | cymuocts 3akoHoB (I.Menmens; cueruieHHoro HaciemoBanusi T.Moprana;
TOMOJIOTHYECKUX PSIOB B HACICJCTBCHHOW H3MCHYMBOCTH; 3apObIIICBOTO
CXOJICTBA; OMOT€HETHUECKOI0)

1.1.4. | cymHOCTh 3aKOHOMEpPHOCTEH (M3MEHYMBOCTH; CLEIUICHHOTO HACJICJOBaHUS;
HacJIe[I0BaHMs, CIEIUICHHOTO C TOJIOM; B3aWMOJCHCTBHS TE€HOB M WX
LUTOJIOTHYECKUX OCHOB); MPaBUI (JOMHHUpOBaHUSA [ .MeHIemns; 2KoIOornIecKoi

7.3 | Pa3HooOpasue skocucreM (OmoreomneHo3oB). CaMopa3sBHTHE M CMEHAa 3KOCHCTEM.
YcroifumBocTh WM JAMHAMHKa  3KOCHCTeM. buomormdeckoe — pasHooOpasme,
CaMOPETYJISIIHSA 1 KPyTOBOPOT BEIIECTB — OCHOBA YCTOWYMBOTO Pa3BUTHS SKOCHCTEM.
IpyunHBl YCTOMYMBOCTH M CMEHBI 3KOCHCTEM. VI3MEHEHHs B IKOCHCTEMax MO
BIUSHUEM JIEATENIbBHOCTH 4eJIOBEKa. ATPO’KOCHCTEMBI, OCHOBHBIC OTJIMYUS OT
IPUPOHBIX IKOCHCTEM

TUPAMHU/IBI)
1.1.5. | cymHocTh THIIOTE3 (YHUCTOTHI raMer, MPOMCXOXKIACHHS KU3HH, MPOHCXOXKICHHS
YeNIOBEKa)
1.2. CcTpOeHHe U MPH3HAKH OMOI0THYeCKHX 00bEeKTOB

1.2.1. | KJIETOK IIPOKApHUOT ¥ YKAPHOT: XUMUUECKHII COCTaB U CTPOCHHUE OPraHOUIOB

1.2.2. | reHOB, XPOMOCOM, TaMeT

1.2.3. | BUPYCOB, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB LAPCTB JKHUBOM
TIPUPOJEI (pacTeHuil, )KUBOTHBIX, TPHOOB M OaKkTepuii), YeIOBeKa

1.2.4. | Bz, HOMyJIALINIA; KOCHCTEM H arpo3KOCHUCTeM; OHochepbl
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1.3. CYHIHOCTH 0MOJIOTHYECKHX NPOLECCOB U sIBJICHMI
1.3.1. | oOMeH BelIeCTB M NPEBPALICHUS] YHEPTUM B KICTKE M OpraHm3Me, (POTOCHUHTES,
IUIACTUYECKMH WM SHepreTMueckuil oOMeH, IHTaHME, JbIXaHHE, OpoKeHHe,
XEMOCHHTE3, BBIICJICHHE, TPAHCIIOPT BEILECTB, Pa3IpaKUMOCTh, POCT
1.3.2. | MuTO3, MeHO03, pa3BUTHE TIaMeT y LBETKOBBIX pPAcCTeHMH M IO3BOHOUYHBIX
JKUBOTHBIX
1.3.3. | oIuI00TBOPEHUE Y IIBETKOBBIX PACTEHMIT U MO3BOHOYHBIX KUBOTHBIX; Pa3BUTHE U
Pa3sMHOMKEHHE, MHMBHIyaJIbHOE Pa3BUTHE OPraHu3Ma (OHTOreHe3)
1.3.4. | B3auMOAEHCTBUE TCHOB, IOJYYCHHEC TIETEPO3UCA, IMOIMILUIONIOB, OTIAAJICHHBIX
ruOpuIoB, JeHCTBUE MCKYCCTBEHHOIO 0TOO0pa
1.3.5. | neffctBue aBWXKymero M crabuiusupylomero orbopa, reorpaduyeckoe H
9KOJIOTHYECKOE BHI000pa30BaHKe, BIMSHUE DIEMEHTAPHBIX (PAaKTOPOB IBOITIOLUH
Ha TeHO(GOHA mOmyJsuH, (GOpPMHPOBAHME HPHCIOCOOJICHHOCTH K cpele
obuTaHus
1.3.6. | KpyroBOpoT BEILECTB M IPEBPALIEHUs SHEPrMH B KOCHCTEMax M Ouocdepe,
9BOJIONUs Orocdepbl
1.4. COBPEMEHHYI0 0MO0JI0rHYeCKyI0 TEPMHHOJIOIHIO M CHMBOJIMKY II0 IIUTOJIOIUH,
TeHETHKEe, CeNeKLHH, OMOTEeXHOJOTHH, OHTOI€HE3y, CHCTEMATHKe, HSKOJOTHH,
9BOJIIOLUH
1.5. 0CO0EHHOCTH OpraHU3Ma 4YeJOBeKa, €ro CTPOCHMS, KH3HEAEATECIbHOCTH,
BBICIIEH HEPBHOM JIEATEILHOCTH M I1OBEECHUS
2. YMETbH
2.1. 00BSICHATH
2.1.1. | poab GUOJNIOTMYECKHMX TEOPHUi, 3aKOHOB, NMPHHIUIOB, THIOTE3 B (POPMHPOBAHUU
COBPEMEHHOM eCTECTBEHHOHAYYHOH KapTHHbI MUPa
2.1.2. | eIMHCTBO XKMBOW M HEXHBOIl HPHPOJBI, POJICTBO, OOLIHOCTH MPOHCXOXKICHHS
JKUBBIX ~ OPTaHM3MOB, 3BOJIOLMIO PACTEHHMH UM  SKMBOTHBIX, MCIIONB3Ys
OuoJIorMyecKue TEOPHH, 3aKOHBI U MIPaBUiIa
2.1.3. | oTpHIaTENIbHOE BIMSHHE AaJKOroJisl, HUKOTUHA, HAPKOTHYECKHX BEIIECTB Ha
Pa3BHUTHE 3apOJIbILIIA YEIOBEKA; BIMSIHUEC MyTareHOB HA OPTaHH3M YeJIOBEKa
2.1.4. | npUYMHBI HACICACTBCHHBIX M HEHACICACTBEHHBIX M3MEHEHHH, HACIEICTBEHHBIX
3a00/1€BaHUi, TEHHbIX 1 XPOMOCOMHBIX My TalHil
2.1.5. | B3aMMOCBSI3M  OPTaHM3MOB, 4YeJIOBEKAa M OKPYXKAIOWIEH Cpenpl; MPUYUHBI
YCTOWYMBOCTH,  CAMOPETYIALMH, CaMOPAa3BUTHA U CMEHBl  JKOCHCTEM;
HE00X0JMMOCTh COXPaHEHHs MHOroo0Opasusl BUIOB, 3ALUThI OKPY Karolleh cpejibl
2.1.6. | npUYMHBI YBOJIFOLUY BHIOB, YEJIOBEKa, ONOC(Ephl, eAMHCTBA YEIOBEYECKHX pac
2.1.7. | MeCTO M pOJIb YEJIOBEKAa B NPHUPOJE; POACTBO 4YEJIOBEKA C MIIEKONHUTAIONIMMU
JKUBOTHBIMH, POJIb PA3JIMYHBIX OPraHU3MOB B JKM3HHU YeJIOBEKa
2.1.8. | 3aBUCHMOCTb ~ 3/I0pPOBbsl YEJIOBEKA OT COCTOSHUS OKpy’KalolleH cpensl;
HPOSIBJICHHE HAC/IEJICTBEHHBIX 3a00/eBaHUM, MMMYHUTETa y 4EJIOBEKa; pPOJb
TrOPMOHOB M BUTAMUHOB B OpTraHH3Me
2.2. YCTAHABJUBATH B3AaUMOCBSI3U
2.2.1. | ctpoenuss ¥ (QYHKUMH MOJEKYJ], OpPraHOMAOB KJIETKH; IUIACTHYECKOrO H|
9HEPreTHYECKOro 00MeHa; CBETOBBIX M TEMHOBBIX PeaKIMii orocuHTesa
2.2.2. | ABWKYLIMX CHJI 3BOJIIOLIMM; IyTel W HANpaBJIEHHUI BOJIIOLIUM
2.3. pemaTh
3a/lauyd  Pa3sHOM CJIOXKHOCTM IO IIMTOJOIMHM, TI€HETHKE (COCTaBIATh CXEMBI
CKPEIMBAHHS ), YKOJIOTHH, BOJIFOLIHI
2.4. COCTaBJISATH CXeMbI
[IepPeHOCca BEILECTB U YHEPTHHU B HKOCUCTEMaX (1IN NUTAHNs, IUILEBbIC CETH)
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2.5. pacno3HaBaTh U ONUCHIBATH

2.5.1. | KIETKH PaCTEHUH M )KMBOTHBIX

2.5.2. | ocobeii BuIa 110 MOP(HOIIOTHIECKOMY KPUTEPHIO

2.5.3. | GUOJIOTUYECKUE OOBEKTBI M0 UX U300paXKEHUIO

2.5.4. | BKOCHCTEMBI U arpOIKOCHCTEMBI

2.6. BBISIBJISITh

2.6.1. | oTNIMYUTENbHbIC IPH3HAKK OTAESJIbHBIX OPraHU3MOB

2.6.2. | mpuCIIOCOONICHHsT Yy OpPraHM3MOB K cpelae oOutaHus, apoMopdo3sl U
HM03/IaNTAIUY Y PACTEHHH U )KMBOTHBIX

2.6.3. | abnoTHyeckne W  OHOTHYECKME KOMITOHEHTBI  JKOCHCTEM, B3aMMOCBSI3H
OpraHU3MOB B 9KOCHUCTEME, AHTPOIIOT€HHbIE H3MEHEHHSI B 9KOCUCTEMAX

2.6.4. | MCTOYHHKU MYTareHOB B OKpyXKaloliel cpeae (KOCBEHHO)

2.7. CpaBHUBATD (M J1e1aTh BHIBOJbI HA OCHOBE CPABHEHHs)

2.7.1. | buonornveckne OOBEKTHI (KJICTKH, TKaHH, OPraHbl W CHCTEMBI OpPIaHOB,
OpraHu3Mbl PACTCHHH, JKMBOTHBIX, TIPHOOB M OakTepuil, 3KOCHCTEMbI H
arpo3KOCHCTEMbI)

2.7.2. | npouiecchl U siBIEHUs (OOMEH BEINECTB y pACTEHHM, >KUBOTHBIX, YEIOBEKA,
TUIACTUYECKHIT M SHepreTHYECKUii 00MeH; POTOCHHTE3 U XeMOCHHTE3)

2.7.3. | MHTO3 W Meii03; Oecrioyioe ¥ MOJOBOE Pa3MHOXKCHHE; OIUIOJOTBOPEHHE Y
pAcTeHHIl ¥ )KUBOTHBIX; BHEIIHEE U BHYTPEHHEE OIIOJOTBOPEHHE

2.7.4. | hOpMBI €CTECTBEHHOTO 0TOOPA; HCKYCCTBEHHBIH M €CTECTBEHHbIH 0TOOD; CIIOCOOBI
BUJI000pa30BaHusl; MAKPO- U MMKPOABOJIIOLHUIO; ITYyTU U HANPABJICHUS YBOJIIOLUH

2.8. onpeaeasiTh
MPHHA/JICKHOCTh OHOJIOTHYECKUX OOBEKTOB K ONPEICNICHHON CHCTEMaTHYEeCKOM
rpymre (KraccupuKanus)

2.9. AHAJTU3UPOBATEH

2.9.1. | pa3nu4HbIE THIOTE3bI CYIIHOCTH XKU3HH, IPOMCXOKIACHHS KU3HHU, Pa3HBIX TPYIIIT
OpraHU3MOB U YEJIOBEKA, YETIOBEYECKUX PAC, IBOJIOLMIO OPraHU3MOB

2.9.2. | cocTosiHME OKpYXKalOIIeH Cpenbl; BIMsSHUE (DAKTOPOB pHCKa Ha 3/0pOBbE
4eJIOBEKa; IIOCIEICTBUS JCATEIHOCTH YeJIOBEeKa B HKOCHCTEMax, II0OalbHbIE
AHTPOIIOreHHbIC U3MeHEeHHs B Grocdepe

2.9.3. | pe3ynbTaThl OMOIOTHYECKHX PKCIEPUMEHTOB, HAOJIIOICHUH 110 MX OIMCAHUIO

3. NCTIOJIb30OBATDH ITPUOBPETEHHBIE 3HAHUWSA 1 YMEHU A B
[TPAKTUYECKOI JEATEJIBHOCTU 1 HOBCEHHEBHOﬁ
KN3HU
3.1. | nast 000CHOBAHMS

3.1.1. | mpaBuJI MOBeAEHHS B OKPY’KAIOIIEeH cperie

3.1.2. | Mmep npodMIAKTHKH pacnpoCTpaHEeHUs 3a00JIeBaHMM, BBI3BIBAEMBIX PACTCHUSIMH,
JKUBOTHBIMHM, OaKkTepusiMH, TpubamMu U BUpyCaMH; TpaBMaTu3Ma, crpeccos, BUY-
HHQEKIMH, BpPEIHBIX IPUBBIYEK (KYypeHHE, alKOrOJW3M, HApKOMAaHHs);
HapyLICHUs OCAHKH, 3pEHHUSI, CITyXa, MHQEKIIMOHHBIX M MPOCTYAHBIX 3a00IeBaHHUi,
CTPECCOB, BPEIHBIX MIPUBBIYEK (KypEHUE, ATKOTOJIN3M, HAPKOMAHHS)

3.1.3. | oka3aHMs MEPBOI MOMOIUY IPH TPAaBMAaX, IPOCTYIHBIX M APYTUX 3a00/IeBaHUSX,
OTpAaBIICHUHU [HIIEBBIMU [POTYKTAMHU

3.1.4. | cocoGOB BBIpALIMBAHUS M Pa3MHOXKEHHUSI KYJIBTYPHBIX PACTeHHIl M IOMAIIHHAX
JKUBOTHBIX, YX0/Ia 32 HUMH
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