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Konnduxatop
3J71eMEHTOB COJeP:KAHHs H TPeOOBAHMIl K YPOBHIO OAT0OTOBKH BBIMYCKHUKOB
0011e00pa30BaTe/IbHBIX yUpekIeHHil 115 nposeeHns B 2011 roxy equnoro
rocy1apcTBeHHoro sx3amena no BUOJIOI'NU

Koandukarop 5>1eMEHTOB cojaepaHus M TpeOOBaHMH K  YpPOBHIO
MOATOTOBKH BBIITyCKHUKOB 00I1€00pa30BaTeNbHbIX YUPEXKICHUH Uil €IUHOTO
rocynapctBeHHoro sk3amena 2011 roma mo Ouonormu (manee — xomudukaTop)
ABJIETCSA ONHUM U3 JOKyMEHTOB, perylaMeHTupyoomux pazpadorky KM EI'D. On
cocTaBlleH Ha ocHOBe QefepalbHOr0 KOMIOHEHTA IOCYAapCTBEHHBIX CTaHAAPTOB
OCHOBHOTO OO0IIEro W cpenHero (MOJHOro) oOIero odopa3oBaHHus MO OHMOJIOTUU
(6asoBeit  m mpodumbHBIA ypoBHM) (mpmka3 MmuHOOpazoBaHus Poccum
ot 05.03. 2004 r. Ne 1089).

B xomudukaTop HE BKIIOYEHBI DIEMEHTBHI COAEPXKAHHS, BbIICICHHbIE
KypcuBOM B pasfene craHmapra «OOs3aTenbHBII MUHMMYM COAEpIKaHHSA
OCHOBHBIX 00pa30BaTeNBHBIX MPOTpaMM»: JaHHOE COJACpKAHHE MOIJICHKHUT
U3y4YCHHIO, HO HE BKIIOYAETCs B pasfen cTaHnapra «TpeOoBaHus K YpOBHIO
MOATOTOBKH BBITYCKHUKOBY, T.e. HE SBISETCS OOBEKTOM KOHTpons. Taxke B
Koau(uKaTop He BKIIOYECHBI T€ TPEOOBAHHS K YPOBHIO TIOATOTOBKH BBIITYCKHHUKOB,
JIOCTHKEHHE KOTOPBIX HE MOXeT OBbITh IPOBEPEHO B paMKax E€AUHOIO
rocylapCTBEHHOTO JK3aM€Ha, a TaKkKe TpeOOBaHUS, KOTOPble HE OTPaKEHbl B
yueOHHKaX, PEKOMEHI0BaHHBIX/JOIYIIEHHBIX IS HCTIONB30BAHUS
MunncrepcTBoM 00pa3zoBanus 1 Haykn P® (Ha ron co3manus konudukaropa).

Pazpnen 1. IlepeyeHb 3/1eMeHTOB CO/iePKAHNS, IPOBEPSeMbIX HA eIHHOM
rocy/1apcTBeHHOM K3aMeHe 110 OHO0JIOTUH

IlepeueHb  DIEMEHTOB  COAEPXKAHUs, HPOBEPSEMBIX HA  CIAUHOM
TOCY[apCTBEHHOM 5K3aMEHE I10 OWOJOTHH, COCTAaBIEH Ha OCHOBE pasjena
«O0s3aTeNBbHBIIT MUHAMYM COJICP)KAaHHS OCHOBHBIX 00pa30BATEIBHBIX MPOrPaMM»
@enepatbHOr0 KOMIIOHEHTa TOCYAapCTBEHHBIX CTaHJAPTOB OCHOBHOIO OOIIEro U
cpeaHero (moxHoro) oduiero odpazoBanus Mo ouonoruu (6a30BBIN M MPOGUIEHBIN
YPOBHH).

B nepsom cronbue yka3aH KoJ paszela, KOTOPOMY COOTBETCTBYIOT KPYITHbIE
6110KM cozpepkanust. Bo BTopom cronfue npuBoguTCs KOJ 3JI€MEHTa CONepKaHM,
JUISL KOTOPOTO CO3JAI0TCS IIPOBEPOYHBIC 3aTaHMUS.
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Kona
PJIEMEHTA|

DJIeMEHTBI cofep:kaHus, NpoBepsieMbie Ha EI'D

1

Buogorusi kak Hayka. MeTo/ibl HAy4YHOI0 IO3HAHUS

1.1

Buonorus kak Hayka, ee TOCTHKEHHUS, METO/Ibl IO3HAHUS KUBOU PUPOIBI.
Pouts Guonoruu B opMHUPOBAHUU COBPEMEHHO# €CTECTBEHHOHAYYHOM
KapTUHBI MUpA.

1.2

VYpoBHeBass opraHusanus Hu 3Bomouus. OCHOBHBIE YPOBHH OpraHH3ALUU
JKUBOM TPUPOJBI: KJIETOUHBIA, OPraHU3MEHHBbIN, MOMYJSALMOHHO-BUAOBOM,
OUMOreoIICHOTUYCCKUH, OuochepHblit. buomornmyeckue cucrtembl. OOrne
NpU3HAKH OHONIOTHYECKHX CHUCTEM: KJIETOYHOE CTPOEHHEe, OCOOEHHOCTH
XMMHYECKOI'0 COCTaBa, 0OMEH BEIECTB U NMPEBPAILCHUS SHEPIUU, FOMEOCTas,
pa3apaxuMOCTb, ABHYKEHHE, POCT U Pa3BUTHE, BOCIIPOU3BEACHUE, IBOJIIOLUSL.

Kierka kak OHoJlornyeckasi CHCTEMA

2.1

COBpeMeHHaH KJIETOYHas TEopus, €€ OCHOBHBIC II0JIOKCHUA, pPOJIbL B
q)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ eCTeCTBeHHOHay‘-IHOﬁ KapTUHBI MUpa. PazButue
3HaHUN o KieTke. KierouyHoe CTPOCHHUEC OpraHu3MOB — OCHOBa €JUHCTBaA
OpraHnu4eCKoro Mupa, 10Ka3aTeJIibCTBO poACTBa JKUBOU IIpUpPOABL.

22

Mmuoroobpasue kietok. IIpokaproTndeckue u 3YKapHOTHYECKHE KIETKH.
CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK DPACTEHUH, *KMBOTHBIX, OaKTepHH,
rpuOOB.
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XYUMUYECKUH COCTaB KIETKH. Makpo- U MHUKPOIJIEMEHTHl. B3auMocBs3b
CTpoeHHS W (PYHKIMH HEOPraHWYECKHMX W OpPraHMYECKHX BemecTB (OENKOB,
HYKJICHHOBBIX KHUCJIOT, YIJIEBOJOB, JHumuaoB, AT®), BXomsfmmx B cocTaB
KJIETKH. PoJIb XUMHYECKHX BEIIECTB B KJIICTKE U OPTaHU3ME YETIOBEKa.

2.4

Crpoenne kieTkd. B3aumocBs3p cTpoeHnst U QyHKIMI 4acTeil 1 OpraHOHIOB
KJIETKH — OCHOBA €€ LIEJIOCTHOCTH.

2.5

OOMeH BEIIECTB M NPEBPAIICHHUsS SHEPIUH — CBOICTBA XKUBBIX OPraHU3MOB.
OHepreTHyeckMii M IUIACTUYECKHMH OOMEH, HX B3auMocBsa3b. Craauu
9HepreTuyeckoro ooMena. bpoxxenue u apixanue. OTOCHHTE3, €ro 3HaUCHHUE,
KocMmuyeckass ponb. @Pasbl porocuHTesa. CBETOBbIE M TEMHOBBIC PEaKIUM
(doTocuHTe3a, MX B3aMMOCB3b. XEMOCHHTE3. POib XEMOCHHTE3MPYIOLIMX
Oakrtepuil Ha 3emie.

2.6

lenernueckass wHpOpMaIyss B KIETKe. ['©HBI, T€HETHYECKHH KOJ U €ro
cBOifcTBa. MaTpuuHbIi XapakTep peakuuil OHocuHTe3a. brocnHTre3 Genxa U
HYKJICMHOBBIX KUCJIOT.

2.7

KieTka — reHernyeckast eMHHIA )KUBOTO. XPOMOCOMBI, UX cTpoeHue (hopma
U pasMmepbl) U GyHKuuH. YHCIO XPOMOCOM M HMX BHIOBOE MOCTOSHCTBO.
ComMaTHyecKkue U IMOJIOBbIe KIeTKU. JKU3HEHHBIM LUK KIETKH: HMHTepdaza u
MUTO3. MMUTO3 — A€IeHHE COMATHYECKUX KiIeTOK. Meio3. da3bl MUTO3a U
Meiio3a. PazBuTre MoIOBEIX KIETOK Y PACTEHHMH M KHMBOTHBIX. JleJleHue KIeTKH
— OCHOBa pOCTa, Pa3BUTUS U Pa3MHOXKEHHs OpraHu3MoB. Poib Mmeiosza u
MHTO34.

32

Bocnpoun3sBeneHne opraHu3MoB, ero 3HadeHue. CrocoObl pa3MHOMKEHHS,
CXOACTBO M  pa3lUyMsi  IIOJOBOTO M  OECIOJOr0  Pa3sMHOXCHUS.
OIUI00TBOPEHHE y IIBETKOBBIX PACTCHHH W MO3BOHOYHBIX JKUBOTHBIX.
BHelHee M BHyTPEHHEE OILIOI0TBOPEHHUE.

33

OHTOTeHE3 WU npucymue €My 3aKOHOMEPHOCTH. 3M6pI/IOHaHLHOC u
HOCT3M6pI/IOHaJ'H)HOG Pa3sBUTHUE OPraHU3MOB. HpI/I‘lI/IHBI HapylmieHus pa3BUTUL
OpraHu3MoB.

34

T'enernka, ee 3amaun. HaciaeacTBEHHOCTh M HM3MEHUMBOCTH — CBOMCTBA
OpFaHI/ISMOB. MCTOJI]:I TCHCTHUKU. OCHOBHbIe TCHETUYCCKHUEC TIIOHATUA U
CUMBOJIMKA. XpOMOCOMHAasi TEOpUs HacieACTBEHHOCTH. CoBpeMeHHbIE
IPEACTABJICHUS O ITCHE M TEHOME.
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3aKOHOMEPHOCTH  HACJEACTBEHHOCTH, WX  IMTOJIOTHYECKHE  OCHOBBL
3aKOHOMEPHOCTH  HACIENOBaHMs, yCTaHOBIEHHBIe | .MenzmeneMm, ux
LUTOJIOTHYECKHE OCHOBBI (MOHO- M IWTHOPUAHOE CKpEIIMBAaHHUE). 3aKOHBI
T.Moprana: cuemiaeHHOE Haclef0BaHHWE TPH3HAKOB, HAPYIICHUE CIETUICHUS
reHoB. ['eHernka moma. HacrnenoBaHne MpPU3HAKOB, CIEIIEHHBIX C ITOJIOM.
B3aumopeiictBue reHoB. I'eHoTMnm Kak 1enocTHas cucrema. ['‘eHermka
yejgoBeKka. MeTolbl M3ydeHHs T'eHETHKH uelloBeKa. PellleHne reHeTHUecKuX
3agad. CocTaBIeHHE CXEM CKPEIBAHMSI.

3.6

3aKOHOMepHOCTI/I H3MEHYHMBOCTH. HeHnacuencTBeHHas (MOIII/I(l)I/IKaIII/IOHHaSI)
HU3MCHYUBOCTD. HopMa peakuunu. HacnencrBennas U3MCHYUBOCTB:
MyTallUOHHasd, KOMOUHATHUBHASL. Bunpr MyTaHI/Iﬁ n UX NPUYUHBIL. 3HaueHne
HU3MEHYUBOCTH B JKM3HU OPTraHMU3MOB U B 5BOJIIOITUH.

3.7

3HaueHne TeHeTHKH JUTlsl MeauuuHbl. HacnencTBeHHble 00JIe3HN YenoBeKa, X
NpUYMHBL, TpodUIaKTHKA. BpenHoe BIUSHHE MyTarcHOB, —aJKOTOJIA,
HapKOTHUKOB, HUKOTHHA HA T€HETHYECKHH armapaT KJIeTKU. 3alura cpeabl OT
3arpsi3HEHUs  MyTareHaMmu.  BbIsBIeHME  MCTOYHUKOB  MYTareHOB B
OKpyJKarmiel cpene (KOCBGHHO) M OIICHKA BO3MOXHBIX TOCICICTBUN WX
BIIMSIHUSL HA COOCTBEHHBII OpraHu3M.

3.8

Cenekuus, e€ 3a7aud U mpaxkThdeckoe 3HaueHwe. Bxmag H.M. Basuiosa B
pa3BUTHE CENEKLUM: YYEeHHE O LEHTpax MHOrooOpasus M MpPOUCXOXKACHHS
KyJIbTypPHBIX PACTEHHU; 3aKOH TOMOJIOTMUECKHMX PSIOB B HACIEACTBEHHOU
U3MEHUYHBOCTH. MeTO/Bl CENEeKIUH U UX TEeHETHYECKHE OCHOBBI. METOombI
BBIBEJICHUSI HOBBIX COPTOB PACTEHMH, TOpPOA JKHUBOTHBIX, IITAMMOB
MUKPOOPraHUu3MOB. 3HaueHHEe TE€HETHKHU JJIA  CCIICKIHUH. buonorunueckue
OCHOBBI BbIpallluBaHUs KYJbTYPHBIX paCTeHI/Iﬁ 1 JOMAaIIHUX )XKHUBOTHBIX.

3.9

Buorexuonorusi, ee HampaBieHus. KierodHas W TEHHAas WHKCHEPHS,
KIOHHpOBaHWE. POJb KIETOYHOH TEOpHH B CTAHOBICHHH W Pa3BUTHH
OWoTexHONOTHH. 3HAueHHE OWOTEXHOJNOTHH [UIA Pa3BUTHS  CEJNEKIIHH,
CEIbCKOTO XO35CTBA, MUKPOOHUOIOTHYECKON MPOMBIIIIICHHOCTH, COXPAHCHHUS
reHooHIA TUTAaHETHl. JTHYECKHE AacleKThl HEKOTOPBIX HCCICJOBaHUNA B
O6uorexHonOrMK  (KJIOHUPOBAaHHWE YENOBEKAa, HANPABICHHBIE HM3MCHCHHUS
TeHOMa).

Oprannsm kak 010JI0rHYecKas cucTeMa

3.1

Pa3noo0pasue opraHu3MoB: OJJHOKJIETOYHBIE H MHOTOKJIETOUHEIE; aBTOTPOQHI,
rerepoTpodsl. Bupycsl —  HekierouHsle  (OpPMBI  JKH3HH.  Mepsl
PO MIIAKTUKH PACIIPOCTPAHEHHUS BUPYCHBIX 3a00JIeBaHHH.
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4

Cucrema n MHOI‘OOGPaSHe OPraHu4ecKoro Mupa

4.1

MHoroo6pasue oprann3moB. 3HaueHue pabor K. Jlunnes u XK-b. Jlamapka.
OCHOBHbBIE CHCTEMAaTHUECKHE (TAaKCOHOMHYECKHE) KaTerOpuH: BUA, PO,
ceMeicTBo, oTpsaa  (MOpsAAOK), Kiacc, Tun (OTHEN), UapCTBO; ux
COIOTYUHEHHOCTb.

4.2

IapcTBO GakTepuii, X CTPOCHHE, KU3HEACIATEIbHOCTh, PA3MHOKEHHE, POJIb B
npupone. bakrepun — B030OyauTenaM 3ab0NeBaHUi PACTEHHH, JKMBOTHBIX,
yenoBeka. [Ipodunakruka 3a001eBaHmiA, BRI3BIBAEMBIX OAKTEPHSIMHU.
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HapctBo r1pubOB, HX CTPOCHUE, IKHUIHEIACATEIHLHOCTh, pPa3MHOXKCHUE.
Hcnone3oBaHue TpUOOB ISl TONyYSHUS NPOIYKTOB MUTAHUS H JICKapCTB.
PacnioznaBanue ChEMOOHBIX U SITOBUTHIX TpuOOB. JlumiaitHuku, wux
pasHooOpasue, OCOOCHHOCTH CTPOCHUS M IKH3HEACATCIBHOCTH. Poiib B
MPHUPOJIC TPUOOB M JINIIAHHHUKOB.

5.6

Jlnynast u OOLIECTBEHHAs TMTHEHA, 3A0pOBbIA 00pa3 xm3HU. [IpodrmakTuka
WHQPEKIIMOHHBIX 3a001eBaHui (BHPYCHBIX, OaKTepHaJbHBIX, TI'PHOKOBBIX,
BBI3BIBAEMBIX JKMBOTHBIMH). IIpefynpexaeHne  TpaBMaTHU3Ma, IPUEMBI
OKa3aHMs NepBoi nomomy. Ilcuxuyeckoe u pU3NIECKOE 310POBbE YETIOBEKA.
@axTOphI 370pOBbs (ayTOTPEHUHT, 3aKAJIMBaHUE, JBUraTeIbHAs aKTHBHOCTB).
@axTOphl pUcKa (CTPECChl, THIOAMHAMHES, HEPEYTOMIICHHE, TIEPEOXIIaKICHUE,
neperpes). BpenHbsle M HOJIE3HbIE IPUBBIYKH. 3aBHCHMOCTb  3/10POBBS
YeJlOBeKa OT COCTOSHMS OKpyxkatomeid cpenpl. CoOmiofeHHe CaHUTapHO-
TMTHEHMYECKUX HOPM U NPaBWJI 340POBOr0 00pasa H3HU. PenpomayKTHBHOE
300poBbe  yenoBeka. IlociencTBHA — BIMSHUS — QlIKOTOJs, HUKOTHHA,
HapKOTHYECKHX BELIECTB HA Pa3BUTHE 3apO/IbIIIa YeJIOBEKa.

IB0JIONSA KUBOH NPHPOIbI

4.4

IlapctBo pactenuii. CrpoeHue (TKaHU, KJIETKH, OpraHbl), KU3HEISATSILHOCTh
U Pa3MHOXXEHHE PACTUTEIBHOIO OpraHu3Ma (Ha MpHUMepe HOKPHITOCEMEHHBIX
pacTenuit). Pacio3HaBaHue (Ha pUCyHKaX) OPraHOB PACTEHU.

4.5

MmHoroo6pasue  pacreHuid. OCHOBHBIE OTHENBl  pacTeHmil.  Kiacce
MIOKPBITOCEMEHHBIX, POJIb PACTEHUH B IPUPOJIE M JKM3HH YEJIOBEKa.

4.6

HapCTBO JKUBOTHBIX. OZ{HOKJ’IGTO‘{HLIC U MHOT'OKJICTOYHBIC JKHWBOTHBIC.
XapaKTepI/ICTI/IKa OCHOBHBIX THIIOB 6eCH03BOHO‘~IHLIX, KJ1aCCOB
YJICHUCTOHOI'UX. OcobeHHOCTH CTpOCHU, KUBHEACATCIIBHOCTH,
Pa3MHOXKEHYS, POJIb B TPUPOJC U )KU3HU YCJIOBCKA.

4.7

XopaoBbIE )KUBOTHBIE. XapaKTEPUCTHKA OCHOBHBIX Ki1accoB. Ponb B mpupone
U JKH3HH 4yenoBeka. Pacrio3HaBaHue (Ha pUCYHKAX) OPTaHOB M CHCTEM OPraHOB
JKUBOTHBIX.

Opranusm 4yen0BeKa H ero 310poBbe

5.1

Txanu. CrpoeHMe M IKU3HEIESATENbHOCTh OpPraHOB M CHCTEM OpPraHoB:
NHIIEBapeHYs, IbIXaHUs, BbAeeHNs. Pacnio3HaBanne (Ha pHCyHKax) TKaHEH,
OpraHoOB, CHCTEM OPraHOB.

5.2

CTpoeHHEe ¥ >KH3HEAESATENbHOCTh OPraHOB M CHCTEM OpPraHOB: OIIOPHO-
JIBUTATEIbHOM, MOKPOBHOH, KpOBOOOpareHus, numpoobpareHus.
Pa3MHOKeHHE U pa3BUTHE YelloBeKa. Pacno3HaBaHME (HA PUCYHKax) OpPraHoB
U CHCTEM OpraHOB.
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Buytpennas cpema opranusma yenoBeka. I'pynmbel kpou. IlepenuBanue
kpoBH. Vmmynurer. OOMeH BEUIeCTB M NpeBpalleHHe SHEPIHU B OpPraHu3Me
4enoBeka. BuraMuHsL.

6.1

Bun, ero kpurepuu. Ilomyisimuss — CTPYKTypHas eIMHHIA BHIA |
9JeMEHTapHass eAUHULA dBOMIOIHUK. Mukpossomorus. Obpa3oBaHue HOBBIX
BU10B. CiocoObl BHI000pa30oBaHusI.

6.2

PazBuTHE HBOMIONMOHHBIX HICH. 3HaUeHHWE O3BOJIIOLMMOHHOM Teopuu Y.
JapBuHa. B3auMOCBs3b OBMXKYIIMX CHJ 3BOJIOLMH. DOpPMBI €CTECTBEHHOTO
oT0opa, BUIBI O0pHOBI 3a cymiecTBoBaHne. CHHTETHYECKAs! TEOPHSI SBOJIOLNY.
Onemenrtapusie ¢axtops! dBomonnu. Vccnenosanus C.C.UerBepukosa. Ponb
SBOJIIOIIMOHHON TEOpUH B (POPMUPOBAHUH COBPEMEHHOH €CTECTBEHHOHAYYHOMH
KapTHHBI MUpA.

6.3

HOKaSaTCHLCTBa JBOJIIOLIUH  >KHUBOK IPpUPOABL. P€3yJ'ILTaTI>I OBOJIFOIINH
HpI/ICHOCO6IIeHHOCTL OpraHu3MoOB K Cpec 06I/ITaHI/I$I, MHOFOO6pa3I/Ie BHJIOB.

6.4

Makpossomtonusa. Hampasnennss u  myta  sBomonuu  (A.H.Cesepros,
W.N.Imanpraysen). buomormyeckuit mporpecc u perpecc, apomopdos,
uanoamanTanys, JereHepanys. [IpUUMHBI OHOJIOTMYECKOTro TIporpecca M
perpecca. I'umore3sl BO3HMKHOBEHHUs kM3HM Ha 3emie. OCHOBHbBIC
apoMop(}03bl B JBOJIOLUHM PACTCHUH W JKMBOTHBIX. YCJIOKHEHHE >KHBBIX
OpPraHU3MOB B IPOLIECCE IBOJIFOLIMH.

6.5

IIpoucxoxnenue uenoBeka. UYenoBek Kak BHI, €ro MECTO B CHCTEME
OpPraHUYecKOro Mupa. [ umoTe3sl MPOUCXOKACHHS YenoBeKa. [IBIKyIIHe CHIIbI
W JTambl JBOMIOLMH 4elOoBeKa. YeJIoBeuecKHe pachl, MX TCHETHYECKOe
poactBo. buoconmansHas mpupona uenoBeka. ComuanbHas W NPUPOAHAs
cpeza, aganTauus K HUM 4eJoBeKa.

JKOCHCTEMBI H MpUCylIue UM 3aKOHOMEPHOCTH

54

Hepsnas u sH1okpHuHHas cucteMsl. HeliporymopalibHasi peryJisiust poueccoB
KU3HEEATEIBHOCTH OpPraHu3Ma Kak OCHOBa €ro IEJOCTHOCTH, CBSI3H CO
cpenoi.

5.5

Amnanuszaropsl. Oprassl 4yBCTB, HX pOJib B opranusme. CTpoeHue u QyHKIHH.
Beicias HepBHas nestenbHocTh. CoH, ero 3HaueHue. Co3HaHHE, MaMsTh,
9MOLIMH, peyb, MbllIeHHe. OCOOEHHOCTH NICUXHKHU YEJIOBEKa.
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7.1

Cpenbl oOHTaHUS OpPraHM3MOB. OKOJIOTHMYECKHE (AaKTOPHL: aOHOTHYECKHE,
OHoTHUYECKNe, X 3HaYeHHe. AHTPOIIOTEHHBIH (akTop.

7.2

Okocucrema (OHOreoneHo3), €€ KOMIOHEHTBI: IPOJYLEHTbI, KOHCYMEHTBI,
penyLeHThl, uX poib. BuaoBas u NpoCcTpaHCTBEHHAsI CTPYKTypa 3KOCUCTEMBI.
Tpoduyeckne ypoBHu. llemn u ceru mnwuTaHus, WX 3BeHbA. I[IpaBuia
3KoJIorHYeckoi nupamusl. CocTaBleHUE CXEM Iepe/lau BEIeCTB U SHEPTUuu
(uemeii ¥ ceTel mUTaHUsA).

7.3

PaznooOpasue oskocucteM (O6moreorneno3oB). Camopa3BUTHE H CMEHa
9KOCHCTEM. YCTOMUMBOCTb M JMHAMMKAa 53KOCUCTeM. buonorndeckoe
pas3HooOpa3sue, cCaMOPETYISIMSA K KPyTOBOPOT BEIIECTB — OCHOBA yCTOHUYMBOTO
pa3BUTHS 3KOCHUCTEM. IIpHYMHBI yCTOHYMBOCTM M CMEHBI 3KOCHCTEM.
W3meneHust B 3KocHCTEMaxX IOJ] BIHSHHEM JAEATENbHOCTH UEIOBEKa.
ATpPO3KOCUCTEMBI, UX OCHOBHBIE OTJIMUHS OT MPUPOAHBIX SKOCUCTEM.
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7.4

Buocdepa — rmobanpras sxocucrema. Yuenne B.M.Bepranckoro o 6uocdepe.
Kusoe BemecTBo, ero GpyHknmuu. OcoOCHHOCTH pachpeneieHus OnoMaccsl Ha
3emie. buonornyeckuié KpyroBopoT BELIECTB M IPEBpAILCHHE JHEPIHH B
ouocdepe, poib B HEM OpPraHU3MOB Pa3HBIX HAPCTB. DBOMIOLHS OHOC]EpHL.

BUOJIOT'US, 11 knace

7.5

I'modansHble M3MeHeHUs B Onocgepe, BEI3BaHHBIE JEATEILHOCTBIO YeIOBEKa
(HapymIeHHe 030HOBOTO SKpaHa, KUCIOTHBIE JOXKIH, MApPHUKOBBIA 3G deKT n
ap.). IIpoGmemsr  ycroitumBoro passutust Oumocdepsl.  CoxpaHeHue
MHOroo0Opasusi BHIOB Kak OCHOBa ycroifumBoctH Ouochepsl. IlpaBuia
MIOBEJICHHUI B IPHPOJIHON cpefe.

Pasnea 2. [lepeyenb TpeGoBaHMii K YPOBHIO NOATOTOBKH BbINYCKHHKOB,
JAOCTHKEHUE KOTOPOI0 NPOBEPSIETCS HA eAMHOM I'OCY1apCTBEHHOM 3K3aMeHe

o OHOJIOTHMH

Ilepeyens TpeOOBaHMIT K YPOBHIO IOATOTOBKH BBITYCKHHKOB, JTOCTHXXEHHE
KOTOPOTO MPOBEPSCTCS Ha CIMHOM TOCYJapCTBEHHOM 95K3aMEHE IO OHOJIOTHH,
cocraBleH Ha OCHOBe pasjena «TpeOoBaHMS K YPOBHIO MOATOTOBKH
BBITYCKHUKOBY ~ De/iepalbHOr0  KOMIIOHEHTA TOCYIApCTBEHHBIX —CTaHAAPTOB
OCHOBHOTO 00IIero W cpemHero (TOJHOro) obmiero oOpasoBaHus (0a30BBIA M
MpOQUIBHBIN YPOBHH).

B nepBbIx aBYX cronOuax TaOiauibl JaHbl KOABI TPEOOBAHUH, B TPEThEM —
TpeOOBaHUA K YpPOBHIO IOATOTOBKH BEITyCKHUKOB, JOCTIDKEHHE KOTOPOTO
nposepsiercst Ha EI'D.

Tpfacﬁ(:f:za- TpeboBaHuUsl K yPOBHIO I0AT0TOBKHU BbINYCKHHKOB,
nposepsiemomy Ha EI'D
HHUA
1. 3HATH U [TOHUMATD:

1.1. OCHOBHbIE MOJI0KeHHsI OHOJOTHYeCKUX 3aKOHOB, TEOPUii, 3aKOHOMEpPHOCTeI,
NpaBWJI, THNIOTE3:

1.1.1. | OCHOBHBIE TIOJOXKEHHSI OHMOJIOTMYECKUX TEOpHH (KIETOYHAs; XPOMOCOMHAs
CHHTETHYECKasi TEOpHsl SBOJOLMHU, AHTPOIIOTeHe3a);

1.1.2. | ocHOBHBIC TIONOXKEHUSI y4eHHH (0 TMyTAX ¥ HANpaBICHHUAX O3BOJIOINY,
H.M.BaBunoBa 0 ILEHTpax MHOrooOpasusi M HPOMCXOXKICHHS KyJIbTYPHBIX
pactenuii; B.J1.Bepraickoro o 6uocgepe);

1.1.3. | cymHocts 3akoHOB ([.Menpens; cuemieHHoro HacienoBanus T.Moprana;
TOMOJIOTHYECKUX PSJOB B HACIEACTBEHHOH M3MEHYMBOCTH; 3apOABIIIEBOTO
CXO0JICTBa; OHOTEHETHYECKOr0);

1.1.4. | cymHOCTP 3aKOHOMEPHOCTEH (M3MEHYHMBOCTH; CLEIJICHHOTO HAaCJIeIOBAHMUS;
HacJIeaoBaHUs, CLCIIIICHHOT' O C I0JIOM; BSaHMOHCﬁCTBHﬂ T€HOB u ux
IIUTONIOTHYECKUX OCHOB); IpaBMII (IOMHHHpoBaHHA [ .MeHIens; SKonorudeckoi
MTHpaMUIbI);

1.1.5. | cymHOCTh THIOTE3 (YUCTOTHI TaMET, MPOMCXOXKACHHS JKU3HH, MPOHCXOKACHHS
YeJIoBeKa);

1.2. | cTpoeHHe H MPU3HAKHU OHOJIOTHYECKHX 00BHEKTOB:

1.2.1. | KJIETOK IPOKapHOT U DyKAPHOT: XHUMUYECKHH COCTaB U CTPOECHHE OPTaHOHMOB;

1.2.2. | reHOB, XPOMOCOM, TaMET;

1.2.3. | BUpYyCOB, OTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB IIAPCTB JKUBOH
MIPUPOJIBI (PacTeHUH, )KUBOTHBIX, TPHOOB M OaKTepuii), YeJIOBeKa,;
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1.2.4. | Buaa, NOMyJISIIUIA; SKOCHCTEM U arpodKOCHCTEM; Oruocdepsr;

1.3. | cymHocTh 0HOJIOTHYECKHX NPOLIECCOB H SIBJICHMIA:

1.3.1. | oOMeH BelecTB M IPEBPAILCHUS SHEPTUH B KJICTKE M OpPraHU3ME, INIACTUYECKUH 1
JHEPreTHYecKui  OOMeH, IHuTaHHe, (OTOCUHTE3, XEMOCHHTE3, JIbIXaHHE,
OpoxKeHue, BblIeICHNE, TPAHCIOPT BEIECTB, Pa3ApaKUMOCTb, POCT;

1.3.2. | MuTO3, Meii03, pasBUTHE TaMET Yy LBETKOBBIX PACTEHMH M MO3BOHOYHBIX
HUBOTHBIX;

1.3.3. | OIIOOTBOPEHUE y IBETKOBBIX PACTCHUI U TIO3BOHOYHBIX XKHUBOTHBIX; Pa3BUTHE U
pa3MHOXKEHHE, HHINBUyalIbHOE Pa3BUTHE OpPraHu3Ma (OHTOTeHe3);

1.3.4. | B3anNMOJCHCTBIE TEHOB, IIOJMY4YEHHE TIETEPO3UCa, MOJHUIUIONAOB, OTAAICHHBIX
rudpuaoB, JeiCTBHE HCKYCCTBEHHOTO 0TOO0pA;

1.3.5. | meficTBHe JBIXKYIIETO M CTAOMIM3MpYIOIIEro otdopa, reorpaduueckoe u
9KOJIOTMYECKOe BHI000pa30BaHUE, BIMSHUE JJIEMEHTAPHBIX (DAKTOPOB IBONIIOLUH
Ha TCHO(GOHJ IOMyIAIMH, (OPMHUPOBAHHE IIPUCIIOCOOJICHHOCTH K Cpele
00OHUTaHMS;

1.3.6. | KpyroBOpPOT BEIIECTB W IpPEBpAIleHHs JHEPTUH B JKOCHUCTEMax M Omocdepe,
9BOIIOLHUS OHOChEpsI;

1.4. | coBpeMeHHYIO OMOJIOTHYECKYI0 TEPMHHOJIOTHIO U CHMBOJIMKY IIO LIUTOJIOTHH,
TCHETHKE, CEJCKIMH, OMOTEXHOJOTMM, OHTOTCHE3Y, CHCTEMATHKe, SKOJIOTHH,
9BOJTIOLIUH;

1.5. | ocoGeHHOCTH OpraHm3Ma 4eJI0BeKa, €ro CTPOCHUS, >XU3HEICATEIBHOCTH,
BBICIIIEH HEPBHOM JEATEITBHOCTH U MOBECHHS.

2. YMETh:

2.1. | 00BSICHATH:

2.1.1. | ponb GMONOrMYECKUX TEOPHUii, 3aKOHOB, IPUHIMIIOB, TUNOTE3 B (OPMHPOBAHHU
COBPEMCHHOH €CTCCTBEHHOHAYYHOW KapTHHBI MUPa;

2.1.2. | eIMHCTBO >XUBOH ¥ HEXKHMBOW INPUPOIBI, POACTBO, OOLIHOCTH IPOHCXOXKICHHS
KHUBBIX OPTaHM3MOB, OBOJIOLMIO PAaCTCHMH W  KHUBOTHBIX, HCIIOJB3Ys
OUOJIOTUYECKUE TEOPHH, 3aKOHbI U IIPABMIIA;

2.1.3. | oTpunaTenbHOE BIMSHUE aJIKOTOJIsl, HHKOTHHA, HAPKOTUUECKHUX BEIECTB HA
pa3BUTHE 3apO/IbIIIA YEIOBEKA; BIMSHIE MyTarcHOB Ha OPTraHU3M UYEIIOBEKa;

2.1.4. | IpyUNHBI HACTIEJCTBCHHBIX U HEHACJIEACTBCHHBIX H3MEHCHUH, HACIEACTBEHHBIX
3a00JIeBaHNIA, TCHHBIX U XPOMOCOMHBIX MYTalHi;

2.1.5. | B3aMMOCBS31 OPraHU3MOB, YEJIOBEKa U OKPY’KaroIIei Cpe/ibl; IPHIMHBI
YCTOHYHBOCTH, CAMOPETYJISINHN, CAMOPA3BUTHS U CMEHBI 3KOCHCTEM;
HEo0XOMMOCTh COXPAaHEHHsI MHOT000pa3uns BUJIOB, 3AI[HThI OKPYKaroLIeit
cpensl;

2.1.6. | NpUYMHBI YBOJIIOLIMY BHIOB, YEJIOBEKA, OMOCchephl, €IMHCTBA YEIOBEUYECKUX pac;

2.1.7. | MecTo U poJib YesIoBEKa B MPHPOJIE; POJICTBO YETIOBEKA C MIEKOMHUTAIOIIMMHU
KHMBOTHBIMH, POJIb PA3INYHBIX OPTAHU3MOB B XKH3HH YEIIOBEKA;

2.1.8. | 3aBHCHMOCTh ~ 3[IOpPOBbSl YEJIOBEKA OT COCTOSIHUS ~OKpPY’XKAlOIIEH Cpeasbl;
MIPOSIBIICHUE HACJIEACTBEHHBIX 3a00JCBaHUH, MMMYHHTETa y UENOBEKa; pPOIb
TOPMOHOB ¥ BUTAMHHOB B OPTraHU3ME;

2.2. | ycTaHABJIMBATH B3aHMOCBSI3H:

2.2.1. | crpoeHus ¥ GpyHKIMI MOJIEKYJI, OPraHOUIOB KIICTKH; OPTaHOB U CHCTEM OPIaHOB;
IUIACTHYECKOTO ¥ SHEPreTHUECKOI0 0OMEHA; CBETOBBIX M TEMHOBBIX PEaKIMi
¢dorocunresa;

2.2.2. | ABWKYIIUX CHJI BOJIFOLIMH; ITyTeH M HAIIPABICHUH 3BOJIOLHH;

2.3. | pemaThb

3aJa4dl Pa3HOW CIOKHOCTH IO IUTOJOTHH, TEHETHKE (COCTaBISATH CXEMBI
CKpPELIMBaHMUs), YKOJIOTHH, SBOJIIONNHY;
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2.4. | cocTaBJIATH CXEMbI
TIEpEHOCA BEIIECTB U SHEPTUH B SKOCHCTEMAX (LIeTTH MUTAHHS, ITHIIEBBIC CETH);

2.5. | pacno3HaBaTh U ONHCHIBATH:

2.5.1. | KIETKU pacTeHUH U )KUBOTHBIX;

2.5.2. | ocobeii Bua 110 MOp(HOIIOTHYECKOMY KPUTEPHIO;

2.5.3. | Ouonoruveckre 0ObEKTHI MO0 UX H300PAKECHUIO;

2.5.4. | P5KOCUCTEMBI M arPO3KOCHUCTEMBI;

2.6. | BBISIBJSATH:

2.6.1. | oTIMYMTENbHBIC IPU3HAKU OT/IEIBHBIX OPTaHU3MOB;

2.6.2. | npucnocoOMeHNss 'y OpraHU3MOB K cpeae oOWTaHus, apomMopdos3sl
UIM0aJalTAlMH Y PACTCHHUN M )KUBOTHBIX;

2.6.3. | abuoTHyeckne W OMOTHYECKHE KOMIIOHEHTBHI OKOCHCTEM, B3aMMOCBSI3H
OpraHU3MOB B 9KOCHCTEME, AHTPOIIOIeHHbIC U3MEHEHHUS B 3KOCHUCTEMAX;

2.6.4. | ICTOYHHKU MyTareHOB B OKpyKalollei cpejie (KOCBEHHO);

2.7. CPaBHUBATh (H /1eJaTh BLIBOJIbI HA OCHOBE CPABHEHHS):

2.7.1. | bnonornyeckne OOBEKTHI (KJIIETKH, TKAaHH, OpraHbl M CHCTEMBI OpraHOB,
OpraHu3Mbl PACTCHUH, JKHUBOTHBIX, I'PHOOB M OaKTEepuil, 3KOCHUCTEMBI U
arpo3KOCHCTEMBI);

2.7.2. | npouecchl u sBICHUA (OOMEH BEUIECTB y pACTCHHH, J>XMBOTHBIX, YEJIOBEKa,
[UIACTHYECKHUI U SHEPreTHIECKUil 00MeH; ()OTOCHHTE3 H XEMOCHHTE3);

2.7.3. | MHTO3 U Meii03; OECII0I0€ U MOJIOBOE PA3MHOXKEHHUE; OTUIOAOTBOPEHNE Y PACTEHHIA
1 KMBOTHBIX; BHEIIHEC U BHYTPEHHEE OILIOZIOTBOPEHHE;

2.7.4. | GopMBI €CTECTBEHHOr0 0TOOPA; UCKYCCTBEHHBII U €CTECTBEHHBII 0TOOP; CIIOCOOBI
BU1I000pa30BaHMsl; MAKpO- ¥ MUKPOIBOJIIOLMIO; IYTH M HATIPABJICHUS SBOJIIOLIUH;

2.8. | ompenensitb
MIPUHAJUICKHOCTh OMOJIOTHYECKHX OOBEKTOB K ONPEIEICHHON CHCTEMAaTHYECKOH
rpynne (knaccuduxanus);

2.9. | aHAJH3HPOBATh:

2.9.1. | pa3nu4HbIC THIIOTE3bI CYIHOCTH JKH3HH, MPOMCXOXKICHHS JKU3HHU, PA3HBIX TPYIIIT
OpraHM3MOB M YEJIOBEKa, YEJIOBEYECKHX pac, SBOJIIOIUIO OPTraHU3MOB;

2.9.2. | cocTosiHME OKpYXKalollel Cpeabl; BIUSHHE (AKTOPOB pPHUCKAa Ha 3J0POBbE
YeJIoBeKa; IOCIECTBHS JCATCIBHOCTU YEIOBEKa B JKOCHCTEMax, Io0abHbIC
aHTPOIIOTeHHBIE U3MEHEHHUs B Ouocdepe;

2.9.3. | pe3ynbTaThl OMOIOTHYECKUX IKCIEPUMEHTOB, HAOIIIOICHUH 110 X ONHCAHUIO;

3. HCIIOJIb30OBATD ITPUOBPETEHHBIE 3HAHUA 1 YMEHUA
B ITPAKTUYECKOM JAEATEJIBHOCTU 1 HOBCEI[HEBHOP'I
JKN3HU

3.1. | n1s1 000CHOBAHHS

3.1.1. | mpaBuJI NOBEICHUS B OKpY>KalolLlel cpene;

3.1.2. | mep mnpodunakTHKM 3a00JICBaHMl, BBI3BIBAEMBIX PACTCHHUSMH, IKUBOTHBIMH,
OakTepusiMu, TpubaMum M BUpyCaMM; TpaBMaTusma, crpeccoB, BUY-undekiun,
BPEHBIX NPUBBIUEK (KypeHHE, alKOTONIM3M, HAPKOMAaHHMsA); HapyIICHHS OCaHKH,
3peHHus], ciyXa, MH(PEKIMOHHBIX U MPOCTYIHbIX 3a00JIeBaHHMN, CTPECCOB, BPEIHBIX
IPUBBIYEK (KypeHHE, aJIKOT0JIM3M, HAPKOMaHUs);

3.1.3. | Mep oOKa3aHMA [EPBOW IOMOIIM MpPH TpaBMaxX, MPOCTYAHBIX U JPYrHX
3a00JIeBaHUSIX, OTPABICHUH NHIIEBHIMU POAYKTaMU;

3.1.4. | ciocoOOB BBIpAIIMBaHUS W PAa3MHOXKEHMS KYJBTYpPHBIX PACTCHHH M JIOMAIIHUX
KHUBOTHBIX, YX0/1a 32 HUMH.
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