B ¢denepanbHbIX M pernoHANBHBIX NPOLEAYypax OLCHKH KadecTBa OOpa30BaHUs
UCIIONIB3YEeTCsl TepedyeHb (KOAU(PUKATOp) pacmpenereHHbIX M0 KiaccaMm IMPOBEpPsSEMbIX
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMBbl CPEIHEro

o011ero 00pa3oBaHus U JIEMEHTOB COACPKAHUS 110 OUOJIOTHH.

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
obpazoBaTenbHOM TTporpaMmabl (10 kmacc)
Taomuna 16

Koxn [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM

TIPOBEPAEMOTO o0pazoBaTeNnbHON MPOrpaMMbl CPETHETO 00IIEero 00pa3oBaHus

pe3yibTaTa
1

CdopMUpOBaHHOCTh 3HAHMM O MECTE W POJIM OUOJIOTMM B CHCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KApTUHBI MUPa U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIe POCCHUUCKMX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouonoruv; (QyHKIIMOHAIILHOM TPAaMOTHOCTH 4YeJOBEKa IS pEIICHUS

KN3HCHHBIX 3a1a4

YMeHUe pacKpbIBaTh COJIEPKaHNEe OMOJOTUYECKUX TEPMUHOB U TIOHSITHIA:
"KU3Hb, KJIETKA, OPraHu3M; MeTa0o0Jin3M (OOMEH BEIIECTB U MPEBpAICHHUE
HHEPTUU), TOMEOCTa3 (CaMOPETYJISIus), YPOBHEBAsI OPTaHU3aIUs KUBBIX
CUCTEM, CaMOBOCIIpOM3BeJeHNE (PENMPOYKIMs), HACIEICTBEHHOCTD,

N3MCHYHUBOCTD, POCT U PAa3BUTHUC

YMeHue wuznaratb OMOJIOTHYECKHE TeOpuHu (KJIETOYHAs, XPOMOCOMHasi,
myTaronHasi), 3akoubl (I. Mennens, T. Moprana, H.W1. BaBunosa) u
ydaeHusl (O ILEHTpaX MHOTrooOpa3us W TPOUCXOXKICHHUS KYyJIbTYPHBIX
pactennii H.M. BaBuiioBa), onpenensiTe rpaHULbl UX MPUMEHUMOCTH K

KNBBIM CHCTCMaM

YMeHHe BIaACTh METOJAaMH HAyYHOTO TO3HAaHUS B  OWOJIOTHH
(HaOyroZileHHe W OMHMCAaHWE J>KUBBIX CHCTEM, MPOIECCOB U SIBIICHMUII;
opraHu3amusi W  TPOBEACHHEC  OMOJOTHYECKOTO  JKCIECPHMEHTA,
BBIJIBUKEHUE THIOTE3bI; BHISBICHUE 3aBUCUMOCTH MEXKITY UCCIIETyEMbIMU
BETMYMHAMU, OOBSICHEHHE TOJYYCHHBIX PE3YIbTATOB, MCIOJIb30BAHHBIX|
HAyYHBIX TIOHSITHM, TEOPUH W 3aKOHOB, YMEHHE JeJlaTh BBIBOJLI HA

OCHOBAaHWM MOJYYEHHBIX PE3YIbTATOB)
5 YMEHUE BBIIENATH CyIIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK
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[IPOKAPHOT U OYKAPHUOT, OAHOKJICTOYHBIX U MHOI'OKJICTOYHBIX OPIraHU3MOB;,
OCOOCHHOCTH mpouecCcoB obMeHa BCIUICCTB M IIPEBpalICHUA SHCPIrun B
KJICTKC, (I)OTOCI/IHTC?)&, INIACTHYCCKOIO M OHCPIreTHYCCKOIO O6MCHa,
XCMOCHHTC34, MHTO34, MGﬁOSa, OILIOAOTBOPCHHA, PA3MHOKCHUA,

WHIMBUTyJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3)

YMeHue - NpUMEHSATh  IOJyY€HHblE  3HaHUSA I OOBSICHEHUs
OMOJIOTMYECKUX MPOLECCOB U SIBICHUH, Uil NPUHATUS MPAKTHYECKUX
pelieHri B MOBCEAHEBHOW >KM3HHU B LIETSX oOecredeHus 0e30mMacHOCTH
CBOETO 3/10pOBbSl U 370POBbSl OKPYXKAIOIIMX JIO/IEH, COOMIOEHUSI HOPM
rPaMOTHOTO MOBEACHUSA B OKPYKAIOLIEW IMPUPOIHOU CPEAE; NMOHUMAaHUE
HEO0OXOAMMOCTH MCIOJb30BaHUs TOCTHKEHUI COBPEMEHHON OMOJIOTUH U

OMOTEXHOJIOTHI AJI pallMOHAJIBHOT'O ITPHUPOJA0ITIOJIb30BAHUA

YMeHue peuiatb JJIEMCHTAPHBIC TI'CHCTHYCCKHUC 3adda4d Ha MOHO- H
I[I/IFI/I6PI/II[HOC CKpCIIMBAaHNC, CHCIINICHHOC HACJICA0BAHNC, COCTABJIATDH
CXEMbI MOHOFI/I6pI/II[HOFO CKpCIIuBaHWA IS IMPCACKA3aHUA HACIICJOBAHUS

[IPU3HAKOB Y OPTaHU3MOB

'YMEHHE BBINOJIHATH J'Ia60paT0pHI>IC H IIPAKTHYCCKUC pa6OTBI, CO6HIOI[aTB

MmpaBuia npu paboTe ¢ yueOHbIM U TaO0paTOPHBIM 000PYI0OBAaHUEM

YMeHHE KPUTUYECKHM OLIEHHBaTh W HWHTEPNPETUPOBATH HH(POpPMAIUIO
OMOJIOTMYECKOTO COAEPKaHU, BKIIOYAIOILIYIO [ICEBIOHAYYHbIE 3HAHUS U3
paznuuHbiX KCcTOYHMKOB (CMMU, HayyHO-MONyJSIpHBIE MaTepuabl);
ATUYECKHUE ACTIEKThI COBPEMEHHBIX HCCIIEJOBAHUI B OMOJIOTHH, MEAUIMHE,

OMOTEXHOJIOTHHA

10

YMeHHe co3/1aBaThb COOCTBEHHBIE NMUCBMEHHBIE M YCTHBIE COOOIICHMS,
00001m1ass OMOJOTHYECKYI0 WH(OpPMAIMIO M3 HECKOJbKUX HCTOYHUKOB,

rPaMOTHO MCTOJIb30BaTh MOHATUMHBIN anmapaT OUOJIOTHI

Tabmuua 16.1

IIpoBepsieMble 2y1eMeHTHI coaepxkanms (10 kmacc)

Kon

[IpoBepsieMblil S3JIEMEHT COAEPHKAHUS

1

buosiorus kak Hayka

1.1

buonorus - Hayka o ®uBo# nipupoae. Poias 6uonoruu B hopmupoBaHun
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COBPEMEHHOW Hay4YyHOU KapTUHbI MUpa. CucTeMa OMOIOTHMYECKUX HAYK

1.2

MeTonbl MO3HAHUS >KUBOW MpUpOAbl (HAOMIOACHHE, SKCIEPUMEHT, OIKCAHHE,
U3MepeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTaTUCTUYEeCKas o0paboTka

TTaHHBIX )

JKuBbIE CHUCTEMBI U X OopraHu3anus

JKuBble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouosioruu. CBoicTBa

OMoCcHCTEM U UX pa3HOOOpa3ue

YpOBHU OpraHu3ali OWOCHCTEM: MOJICKYJSIPHO-TEHETUYECKUH, KIETOYHBIH,

OpPraHU3MEHHBIH, MOMYJSIIHOHHO-BUI0BOM, SKOCUCTEMHBIN, OHOChEpHBII

XHUMHMYECKHM COCTaB U CTPOCHUC KIICTKHU

XHUMMUYECKUN COCTaB  KJIETKH. XHMHMYECKHE DJIEMCHTHI: MaKpPO3JICMCHTHI,
MHUKPOI3JICMCHTBI. Boz[a N MHHCPAJIBbHBIC BCIHICCTBA. (DYHKI_[HH BOJbl H

MUHCPAJBbHBIX BCIIICCTB B KIICTKC. HozmepmaHHe OCMOTHYECKOro OajiaHca

3.2

benku. CoctaB W cTpoeHHE O€lIKOB. AMHUHOKHUCIOTBI - MOHOMEpPBI OEJKOB.
He3zameHnmble 1 3aMEHUMBIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl ~O€JIKOBOM MOJEKyJNbl (MEepBUYHAsA, BTOPUYHAsA, TPETHUYHAs U
YETBEPTUYHASL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buomornueckue
byHKUIUU OETKOB.

®depmeHThl - Ouonormyeckue kKaranuszatopbl. CTtpoeHue ¢epmMeHTa: aKTUBHBIN
1eHTp, cyocrpatHas crneuuduunocts. Kodepmentsl. Butamunbsl. Otinuus

(I)epMeHTOB OT HCOPIraHM4YCCKUX KaTaJIn3aTOPOB

3.3

YriaeBoapl: MOHOcCaxapuabl (TJI0K03a, pu0o03a U JE30KCUpu003a), aucaxapujbl
(caxapo3a, JakTo3a) W TMOJUCaxapuabl (Kpaxmay, TJIMKOTE€H, IIeJUII0I03a).
buonornyeckue pyHKIIMHU YTII€BOIOB.

Jlunuasl: Tpurnuunepuasl, crepouasl, Gochonunuasl. ['napopunbHOTUIAPOPOOHEIE
cBoiicTBa. buonornueckne QpyHkuu aunugoB. CpaBHEHHE YTIEBOAOB, OEIKOB U

JIMIINIOB KaK HCTOYHHNKOB DHCPI'UH

3.4

Hyxnennoseie kucnortsl: JIHK n PHK. Hykneotuael - MOHOMEpPBI HYKIEHHOBBIX|

kucioT. Ctpoenne u ¢pynkimu JJHK. Ctpoenue u pynkiuu PHK. AT®: ctpoenue
U QyHKIUN

3.5

HI/ITOJ'IOFI/ISI - HayKa O KJICTKC. Knerounas TCOpHUs. MCTO)IBI HN3Y4YCHUA KIICTOK

3.6

Knerka kak OCJaI0CTHAaA KHUBasAd CHCTCMaA. O6HII/IC IMPHU3HAKHW KJIICTOK: 3aMKHYTasd

HapykHass MemOpana, mosiekynbl JIHK kak renerwyeckuii ammapar, cucTeMa

CUHTE3a Oelika
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3.7

Tumnsl KIETOK: 3yKapuoTUYECKass W Mpokapuotuyeckas. OCOOEHHOCTH CTPOCHUS
npokapuotuyeckod  kinerku.  Kierounass crenka — Oakrepuil.  CTpoeHue
PYKAPUOTUYECKOW KJIEeTKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOW, >XKUBOTHOU U

TpUOHOMN KIIETKU

3.8

[[0BEpXHOCTHBIE CTPYKTYpBl KIETOK - KIJIETOYHAas CTEHKA, IJIMKOKAJIMKC, WX
byuxun. [Inazmatudeckas memOpana, e€ cBoiicTBa U ¢pyHKiuu. [{uromnasma u eé
opranouabl. OnHOMEMOpaHHBIE OpPraHOWIBl KIETKU: HHAOIUIa3MaTHYecKas CETh
(OIIC), anmapar I'onbaxu, Ju30coMbl. 11olyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHApPHH, IUIacTUAbl. lIponcxokIeHne MHUTOXOHAPUN M IUTacTHA. Bupasl
wiactug. HemeMOpaHHbIe OpraHOWIBl KJIETKH: PUOOCOMBI, KJIETOUHBIM IEHTP,

PECHHUYKHU, KT'YTUKH. CDYHKI_II/II/I OpraHona0B KIICTKH. BxiroueHus

3.9

Anpo - perynstopHblii neHtp kieTku. CTpoeHue snpa: saepHas o000J0YKa,

KapuoIniasMa, XpoMaTruH, AAPBLIIIKO. XpOMOCOMBI

3.10

TpaHCIIOPT BEHIECTB B KJIETKE

}KI/IBHGI[GHTCJIBHOCTB KJIICTKH

4.1

OOMeH BemiecTB, WIM MeTa00IM3M. AcCCUMWISIUSA (IUIACTUUECKUNA OOMEH) M
nMUcCUMWIAIUA (PHEpPreTuueckuii oOMeH) - JBE CTOPOHBI €IMHOrO Mpolecca
MeTabonn3ma. Tunbl oOMeHa BeleCcTB: aBTOTPO(HBIA M rerepoTpodubiid. Poib

(epMeHTOB B 0OOMEHE BEILIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE

4.2

dotocunte3. CreroBas u TeMHoBasi (a3bl PoTocuHTe3a. Peakuuu porocunresa.
D dexTuBHOCTh (PoTOCcHHTE3a. 3HaueHHe (HOTOCHMHTE3a Uil JKM3HU Ha 3emie.
Brmusane ycmoBuil cpeapl Ha  (POTOCHMHTE3 H CIOCOOBI  TIOBBIMICHUS €TO
MPOTYKTUBHOCTH y KYJbTYPHBIX PaCTCHUH.

XeMOCHHTE3. XEeMOCHUHTE3UPYIOIKe OakTepun. 3HAaUCHUE XEMOCHHTE3a JIsl )KU3HU

Ha 3emiie

4.3

DHepreTuueckuii oOMeH B KJeTKe. PaciieruieHne BeIIECTB, BBIJCICHHE U
AKKYMYJUPOBAHHE YHEPTUHU B KJIETKE. DTaIbl YHEPreTUIECKOTro oOMeHa. [ rkonms.
bpoxeHnue u ero Buabl. KHCIOpOJHOE OKHUCIIEHHE, WM KIETOYHOE JIbIXaHUE.

D} hHEeKTUBHOCTH YPHEPreTUIESCKOTO 0OMEHa

4.4

Peakuun matpuyHoro cunresa. ['enernueckas undopmanusa u JIHK. Peanuzarus
reHeTuueckol uHdopmanuu B KieTke. ['eHeTHyeckuid KOA U €ro CBOMCTBa.
Tpanckpuniusi - marpuunblii cuntre3 PHK. Tpancnauus - Omocunrte3 Oenka.

KoaupoBanue aMUHOKHUCIOT. Posib pubocoM B OMocuHTE3€ Oeka

4.5

Hekiierounsle (hOpMbl AKU3HU - BUPYCHL. ICTOpUS OTKPBITHSI BUPYCOB
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(A.H. MBanoBckuii). OCOOEHHOCTH CTPOCHHSI U KU3HEAESITEIIBHOCTU BUPYCOB.
bakteprodarn. bonesHu pacTteHuid, >KHUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynogedunura uenosexka (BUY) - Bozdoymutens CIIN/da.

[IpodunakTiuka pacnpocTpaHEeHUs] BUPYCHBIX 3a00JIEBAHUIMA

Pa3zmHOXEeHHE N HHANBUAYAJIBHOC PA3BUTHUC OPTraHN3MOB

KneTouHbIl 1TUKI, U KU3HEHHBIN UK KIeTku. MHTepdasa u mutos. [Ipoueccsi,
npoTekatomue B uHTepdase. Pemmukanus - peakuus matpuydoro cunreza JJHK.
Crpoenue xpomocoM. XpOMOCOMHBIH HaOOp — KapuoTum. JUIMIOWIHBIA U
rarIoONIHBI  XpOMOCOMHBIE HaOophl. Xpomatuisl. lluTonormueckue OCHOBBI
Pa3MHOXKEHUS U MHIUBUYAJIIBHOTO PAa3BUTHUS OPraHU3MOB.

Jlenenue kieTku — MuTO3. Craguu muto3a. [Iponeccsl, npoucxoadiue Ha pa3HbIX

CTaausAX MHUTO3a. buonorudeckuii cCMbICT MUTO3a

5.2

@dopMbl pa3MHOKEHHS OpPraHu3MoOB: Oecrosioe U mojoBoe. Buaesl Oecrnosioro
Pa3MHOXKEHHUA: JEJIIEHHE HaJABOE, IIOYKOBAaHME OAHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KJIOHMPOBaHUE

OpraHU3MOB, €T0 3HAYCHUC IJIA CCIICKIIUH

5.3

[lonoBOE pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.
Meiio3. Cragum wmeino3a. Ilponeccsl, npoucxopsume Ha CTaausaxX MeHo3a.
[loBenenne xpomocom B Meno3e. KpoccuHrosep. buosiornyeckuid CMBICT U

3HAYCHHE MEM03a

5.4

["ameToreHes - mporiecc o0pa3oBaHMs TOJOBBIX KJIETOK Yy JKUBOTHBIX. [lojoBBIC
PKEJIe3bl: CEMCHHUKH U sMIHUKH. OOpa30BaHNE U PA3BUTHE TIOJIOBBIX KJIIETOK - TAMET]
(cmepmaTo3ou, SIUIEKIETKA) - criepMaTorenes3 u oorene3. OCoOOEHHOCTH CTPOCHUS

SSMIIEKJIETOK M criepMato30u10B. OmnonorBopenue. [TapteHorenes

5.5

NunuBuayanbHOe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAJIBHOE  pa3BHUTHE
(amOpuorenes). Jtanbl YMOPUOHATBHOTO PA3BUTHUS Y TO3BOHOYHBIX >KHBOTHBIX:
npobieHue, racTpyisnus, opraHoreHes. l[loctamOpuonanbHOe pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTUS: TPSMOE, HempsiMoe (TuuuHO4YHOe). BiumsHwue
Cpellbl Ha pa3BUTUE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacreHuid. OHTOreHE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaauun pa3BUTUA

HaCJ'IeI[CTBeHHOCTI) U NIBMCHYHNBOCTH OPIraHU3MOB
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6.1

[Ipenmer u 3agaum reHetuku. Mctopus pa3BuTus TeHETUKU. BKiag pocCUiCKux n
3apyOeXHBIX  y4€HBIX B  pa3BUTUE  TEHETHKU.  MeEToasl  T€HETUKU
(ruOpuI0IOTUYECKHIA, HATOTC€HETUYECKHU, MOJIEKYISIPHO-TEHETHUECKHUI ).
OCHOBHBIE TEHETUYECKHE TMOHATHS. |'€HEeTHUEeCKasi CUMBOJIMKA, HUCIOJb3yeMas B

cXeMax CerIHHBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJeIOBaHUS TMPU3HAKOB, yCTaHOBJIEHHble [. MeHnnenem.
MoHOrHOpUIHOE CKpEelIMBaHWE. 3aKOH €IMHOOOpa3usi THOPHUIOB MEPBOIO
nokosieHust. [IpaBuio moMuHUpOBaHMs. 3aKOH pacIIeIUICHHUS MPU3HAKOB. [ nmoTe3a
qICTOTHI TaMmeT. [loTHOE M HEeMmoTHOE JOMUHUPOBAHHUE.

JluruOpuHoe cKpeluBaHue. 3aKOH HE3aBHCHUMOTO HACIENOBaHUS IMPU3HAKOB.
[{uToreHeTnueckre OCHOBBI JUTHOPUIHOTO CKpPEIIMBAHMS. AHAIU3UPYIOIIEe
ckpenuBanue. Mcnonb30BaHue aHAM3UPYIOIIETO CKPEIIUBAHUS 1JIs ONIPEIeTICHUs

TEHOTHUIIAa OCOOU

6.3

CuernieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mo clerieHHOMY
HacJIeJ0BaHMIO reHoB. HapyieHnue cuernieHns reHoB B pe3yiibTaTe KpOCCUHTOBEpa.
XpoMOCOMHas T€OpHsl HACIIEICTBEHHOCTH. | eHeTnYecKkre KapThl.

['eHeTnka mona. XPOMOCOMHOE OIPEACIICHHE I0Jla. AyTOCOMBI M IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHele M reTeporameTHsle opraHu3mbsl. HacnenoBanue

[MIPU3HAKOB, CHOCINICHHLIX C IIOJIOM

6.4

3MeHUMBOCTh. BBl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEeACTBEHHAs. Poib
Cpellbl B HEHACJIEICTBEHHOM M3MEHUMBOCTU. XapaKTepUCTUKa MOAU(PUKALIMOHHON
M3MEHUYMBOCTH. BapualMOHHBIN psii U BapuauvMoHHas Kpusas. Hopma peakuun
npu3Haka. KoIu4ecTBEHHBIE M KaYECTBEHHBIC INPU3HAKUM U UX HOPMA PEAKLIHM.

CpoiicTBa MOIU(MDUKAITMOHHONW W3MEHYUBOCTU

6.5

HacnenactBeHHasi, wWiM Te€HOTUNHMYECKas, W3MEHYMBOCTh. KomOMHaTHBHAs
W3MEHUYMBOCTh. Meilo3 u TOJOBOM Tpolecc - OCHOBAa KOMOWHATHBHOU
M3MEHYMBOCTU. MyTanmonHas u3MeHunBoCTh. Kiaccudukaius MmyTtaiuii: TeHHbIC
XPOMOCOMHBIE, TeHOMHBIC. HacToTa U npuunHbl MyTaruid. MyTtareHHbie paKkTophI.

3aKOH TOMOJIOTUYECKHUX PSAZIOB B HACIeACTBEHHOM n3menunBoctu H.M. BaBuiosa

6.6

['eHeTHKA YeIoBEeKa. KapI/IOTI/IH yenoBeka. OCHOBHBIC METOAbI TCHCTHUKH 4YCIIOBCKA:

rCHEaJTOTMYECKHUM, OJM3HEIOBEIH, LIMTOTEHECTUYECKHUM, OMOXUMUYECKHH,

MOJIEKYJISIpHO-TeHeTHUeCKuil. COBpEMEHHOE ONPEACICHUE
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FCHOTHIIA: ITOJJHOICHOMHOC CCKBCHHPOBAHUC, TCHOTUIIMPOBAHUC, B TOM UYHCIIC C
ITOMOIIIBIO HHP-aHaJII/IBa. HaCJIeI[CTBeHHLIG 3a001¢BaHMsI YEJIOBEKA: T'CHHEIC
6OH63HH, 0oye3HN C H&CHCHCTBCHHOﬁ npecapaciioIOKCHHOCTbIO, XPOMOCOMHBIC
0one3nn. CoMaTudeckue u I'CHCPATHUBHBIC MYyTallN. HpI/IHHHHI)I 340pOBOTO 06pa3a
KHN3HHU, JUArHOCTHKU, HpO(bI/IJIaKTHKI/I U JICUCHUS TEHETUYEeCKHX OO0JIe3HEH.
MeI[I/IKO'FeHeTI/I‘-ICCKOG KOHCYJIbTUPOBAHHC. 3HaueHUE MGI[I/ILIHHCKOﬁ I'CHCTUKU B

MPEIOTBPAIICHUH 1 JICYCHUU TCHETHUSCKHX 3a00JIeBaHUI YeTOBEKa

CGJ’IGKHI’IH OpraHu3MoOB. OcHOBBI OMOTEXHOJIOTHH

Cenexuus Kak HayKa U Ipouecc. 3ap0KICHUE CEJIEKIIMHA U JOMECTUKALUSA. YYeHUe
H.11. BaBumoBa 0 IIeHTpaX NPOUCXOXKICHHUS M MHOI000pa3us KyJIbTYpPHBIX

pactennil. LIeHTpbI TPOUCXOKAECHUS TOMAIIHUX KUBOTHBIX. COpT, MOpOJa, ITaMM

7.2

CoBpeMEeHHbIE METOJbl CENEeKUMU. MaccoBblii MU HMHIMBHIYalbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUM M KUBOTHBIX. OILlEHKAa JKCTEphepa. bIM3KOPOICTBEHHOE
CKpelirBaHue - HMHOpuauHr. Ywucras auHus. CKpelIMBaHUE YHCTBHIX JIMHUH.
['erepo3uc, nim rudbpuanas cuia. HepoacTBeHHOE CKpemMBaHHE - ayTOPHJIMHT.
OTtnanénnas rudbpuansanus u e€ ycrnexu. VIckycCTBEHHBIH MyTareHes U MoJy4yeHue

I[TOJIHUIIJIONJOB. HOCTI/I)KCHI/IH CCJIICKIIUH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIaHU3MOB

7.3

broTeXHOIOTHS Kak OTpaciib MPOU3BOACTBA. [ eHHAst MHXKEHEPUs. DTalbl CO31aHUA
pexkomOunantHot JIHK wu Tpancrennbix opranusmoB. Kierounas unHkeHepwus.
Kierounble  KyJabTyphl. MUKpPOKIIOHAIBHOE ~ PAa3MHOXKEHUE  PACTCHUMU.
KioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIILCKOXO3SIUCTBEHHBIX OPTraHU3MOB.

OKojiorMueckrue W oTthueckue  mpobiembl. MO - TeHeTHYecKu

MOIU(PUITUPOBAHHBIC OPTAHU3MBI

Tabmuua 16.2

IIpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOIN 00pa30BaTeIbHON

nporpammsl 11 knacca

Kox [IpoBepsiembie TIpeAMETHBIC PE3yIbTaThl OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO o0pa3zoBaTeILHON IPOrpaMMBbI CPEIHETO OOIIEro 00pa30BaHMs
pe3yabTaTta
1 CdopMHUpOBaHHOCTh 3HAHUM O MECT€ M POJU OWOJIOTHH B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHOMN
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ECTECTBEHHO-HAYYHOW KAPTHHBI MHpPAa M HAy4YHOTO MHUPOBO33PEHMS; O
BKJIAJIE POCCHUMCKUX U 3apyO€KHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE
Oouonoruu; (QyHKIMOHAIBHON TpPaMOTHOCTH YENOBEKa MJSl PELICHHS

KN3HCHHBIX 3aJ1a4

YMeHHE pacKphIBaTh COJIep)KaHne OMOJIOTHYCCKUX TCPMUHOB W ITOHSATHIA:
BHJI, TOMYJISAIMSA, TCeHO(OHJ, SBOJIONMS, IBMXKYIIHUEC CHIBI ((haKTOPHI)
DBOJIIOIIMN,  TPUCIIOCOOJIEHHOCTh  OPTaHW3MOB,  BHUI000pa3oBaHUE,
DKOJIOTHYECKHE (PAKTOPBI, 3KOCHUCTEMa, NPOAYIECHTHI, KOHCYMCHTHI,
PCIYLIEHTHI, 1M TUTAHUSA, SKOJOTMYEeCKas MUpaMuja, OHOTeOICHO3,

ouocdepa

YMeHue wu3naratb OMOJIOTHYECKHE TeOopuH (IBONIOIMOHHAS Teopus Y.
JlapBuHA, CHHTETHUYECKAsI TEOPHSI IBOJIOIMH ), 3AKOHBI M1 3aKOHOMEPHOCTH
(3apoapimieBoro  cxojactBa K.M. bopa, depenoBaHus  TJIaBHBIX
HarpaBiieHu u myTteid sBooruu A.H. CepeprioBa, yueHus o 6uocdepe
B.1. BepHajackoro), onpenesTh TpaHuIlbl UX TPUMEHUMOCTH K YKUBBIM

CHCTCMaM

YMeHHe BIaAeTh METOJaMU HAYYHOTO TIIO3HAHUS B  OWOJIOTHH
(HaOyrofieHe W ONMHUCAaHUE S>KUBBIX CHUCTEM, MPOLIECCOB U SBJICHUN;
opraHu3amusi W  TPOBEACHHUE  OHOJIOTHMYECKOTO  DKCIIEPUMEHTA,
BBIJIBHIKEHUE THITOTE3bI; BHISBICHUE 3aBUCHMOCTH MEXKITY UCCIICTYEMbIMU
BEJIMYMHAMH, OOBSICHEHHWE IOJYYEHHBIX PE3yJIbTAaTOB, MCIOJH30BAHHBIX
HAay4YHBIX ITOHATHH, TEOPUH M 3aKOHOB; yMEHHE JeiaTh BBIBOJBI Ha

OCHOBaHUH MOJYYEHHBIX PE3YJIbTATOB)

YMeHHe BBIJCIATh CYIIECTBEHHBIC MPH3HAKH CTPOCHUS OHMOJIOTHUYECKHUX
00BEKTOB: BUIOB, MOIYJISAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OHOTEOIICHO30B U PKOCUCTEM; OCOOCHHOCTH IPOIECCOB HACIICACTBEHHON
M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHus,
[IPUCIIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBHS YKOJIOTHYSCKUX (DAKTOPOB HA|
OpPraHU3Mbl, TEPEHOCAa BEIIECTB M IIOTOKA JHEPIrUH B HSKOCHCTEMaX,
AHTPOIIOTEHHBIX HM3MEHEHWM B DJKOCHUCTEMAaX CBOEM MECTHOCTH,

KPYTroBOpOTa BELIECTB U OMOT€OXUMHUYECKUX LIUKIIOB B Onocdepe

YMeHue IIPUMCHATH ITOJIYYCHHBIC 3HaHUs JJIA OOBSICHECHUSA

OHMOJIOTHYECKUX IMpouecCCOB U HBHCHHﬁ, JJI IPUHATHA TPAKTHUCCKUX
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pelIeHrni B MOBCEAHEBHON >KU3HHM B IENAX oOecreueHus 0e30macHOCTH
CBOETO 370pOBbSl U 370POBbSl OKPYXKAIOIIUX JIIOJEH, COOII0AEHHUS] HOPM
[PaAaMOTHOTO MOBEACHUS B OKPYKAIOLIEH NPUPOJHOM Cpene; MOHUMAaHUE
HEOOXOAMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUH COBPEMEHHOW OHOJIOrHU

I pallMOHAJIBHOT'O ITPHUPOAOIIOJIb30BaAHUA

YMeHue peuiaTtb 3JICMCHTAPHLBIC OMOJIOTHYECKHE 3aJa4n, COCTaBJIATH

CXEMBI IIEpeHOca BEIIECTB U SHEPTUHU B SKOCUCTEMAX (IIEMU MUTAHUS)

YMeHHUE BBIMOJIHITH JA0OpaTOPHBIC U MPAKTUUYECKHE pabOThI, COOII0IaTh

paBuia npu padore ¢ yueOHbIM U J1a00paTOPHBIM 000pyA0BaHUEM

YMeHHE KPUTHYECKM OLEHHUBATh W HMHTEPIPETUPOBATH WH(OPMAIUIO
OHOJIOTUYECKOTO COAEPIKAaHUS, BKIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHUS U3
paznuuHbiX ucToyHMKOB (CMU, Hay4yHO-mOMyssipHBIE MaTepHalibl);
paccMaTpuBaTh IN100aTbHBIE IKOJIOTUYECKUE MPOOIEMbI COBPEMEHHOCTH,

(1)OpMI/Ip0BaTI) 110 OTHOIICHHUIO K HUM CO6CTBGHHYIO IIO3UIHNIO

10

YMeHue c031aBaThb COOCTBEHHBIE MHCHBMEHHBIE M YCTHBIE COOOIIECHHS,

000011258 OMOJIOTHUYECKYI0 HMH(OPMALMIO M3 HECKOJbKUX HCTOYHUKOB,

PaMOTHO MCTIOJB30BATh MOHATUWHBIN anmapar OuoJIOTHu

Taomuna 16.3

[TpoBepsiembie deMeHThl coaepskanus (11 kimace)

Kon

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

1

JBOFOIIMOHHAA OUOJIOTHS

1.1

DBOJIONUOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzmerensctBa  9Boitonuu.  [lameoHTONMOTHYECKHE:  TOCIEIOBATEIBHOCTh
MOSIBJICHUS BUJOB B TMAJCOHTOJOTMYECKOM JICTOMHCH, TMEPEXOIHbIE (OPMBI.
buoreorpaduyeckue: cXoACTBO U paznuune ¢ayH u (PIop MaTEPUKOB U OCTPOBOB.
OMOPHOJIOTUYECKHE: CXOJICTBA M  pa3juuusi AMOPHUOHOB PaA3HBIX BHUJIOB
M03BOHOYHBIX. (CpaBHUTEITHLHO-aHATOMHYCCKHUE: TOMOJIOTHYHBIC, aHAJIIOTHYHEIC,
PyIMMEHTApHBIC OpraHbl, aTaBU3Mbl. MOJEKYIIPHOONMOXMMHUYECKUE: CXOJICTBO

MCXaHHU3MOB HACJICACTBCHHOCTH M OCHOBHBIX METa00INIECKUX HYTeﬁ Y BCEX

OpraHUu3MOB
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1.2

OpomonnonHas Teopust U. lapsuna. [Ipeanocbuiku BOSHUKHOBEHHUS JapBUHU3MA.
JIBYOKyIIIME CUIIBI IBOJIIOIMM BUIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE MPU
OTPaHUYEHHOCTH PECYpCOB, HEOMNpenenéHHas HW3MEHYMBOCTh, Oopnba 3a

CYILIECTBOBAHHE, €CTECTBEHHBIA OTOOD)

1.3

Cunretnueckas Teopusi sBomonuu  (CTD) ©  OCHOBHBIE €€ TMOJOMKEHUS.

MukpodBosrorus. [Tomynsiuys kak eTMHUIA BUIa U DBOJIOIIUN

1.4

JIBroKy1ue cuitbl ((akTOphI) 3BOTIOIMK BHIOB B MPUpoie. MyTaIllMOHHBIH MTPOIEce
1 KOMOWHATHBHAs HM3MEHUMBOCTH. [lOMyNSIIMOHHBIC BOJHBI M Jpeid TCHOB.
V3ostsnus u Murpaiust. EcTecTBeHHBINM 0TOOP - HAIIPaBIISAIONIHN (PAKTOP SBOIOINH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[IprcrocoOICHHOCT,  OPraHM3MOB  KaK  pe3ysbTaT JBOJIONWHU. [IpumMepsl
IPUCIIOCOOJICHUN y OpraHu3MOB. ApoMOpd 036l U UIAHOATANTAIHH.

Bun u Bumoo6pazosanne. Kpurepuu Buma. OcHOBHBIE (pOpMBI BUA00OpA30BaAHUS:

reorpa(bﬂqecxoe, 9KOJIOTHYCCKOC

1.5

MakposBomorusi.  D@opMbl  3BOMIIOLMM:  (UIETHYECKasi,  JAUBEPreHTHasd,

KOHBEpreHTHas1, napauienbHas. HeoOpatumocTs 3BoMIONMN

Bo3HUKHOBEHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHayuyHbBIE TIPEICTABJICHHUS O 3apOXKICHUM KU3HUA. HaydHble TUIIOTE3bI
BO3HUKHOBEHUSI JKU3HU Ha 3emiie: aOWOreHe3 M TaHCIepMus. XHUMHUYecKas
PBOJIOLMS. DKCIEPUMEHTAIBHOE TOATBEPXKACHUE XUMHUYECKOW HBOJIIOLIUH.
HauanpHbie 3Tambl Ouosnorumdeckoi spomtonuu. ['mnoreza PHK-mupa. Ilepseie

KJICTKH M UX 5BOJIIOIIMA. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPIraHU3MOB

2.2

PaszpuTne xXu3HM Ha 3emie mo 3paMm U nepuoaam. Karapxen. Apxenckas H
npoTepo3oiickast apbl. [laneosoiickas spa u €€ mepuoabl: KEeMOPHUICKUM,
OpPIOBUKCKUM, CUIyPUWUCKWN, JI€BOHCKUW, KaMEHHOYTOJIbHBIM, MEPMCKHUM.
Me3o0300CKas 3pa U €€ NEPUOIbL: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo30lickas 3pa v €€ Meproibl: MajaeoreHOBbIN, HEOT€HOBBIN, AaHTPOIOTCHOBBIM.
XapakTepucTUKa KJIMMaTa W TEOJIOTMYECKUX mpoueccoB. OCHOBHBIE 3Tarbl
DBOJIIOIMM PACTUTEIBHOTO M JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUd u

KNBOTHBIX. HO}IBHGHI/IG, pacuBCT U BBIMUPAHUC T'PYIIIL JKUBBIX OPIraHU3MOB

2.3

CucreMa OpraHMYeCcKOro MHpa Kak OTpaxeHue 3BOTouu. OCHOBHbIE
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CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB

2.4

JBOJIOLIMS YeJOBeKa. AHTPOIIOJIOrUS Kak Hayka. Pa3BuTue npeacraBieHuit o
IPOUCXOXKICHUH YesoBeka. MeTobl n3yueHus antpornorese3a. Cxozcrsa u
paszuyms YeJI0BeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YeTIOBEKa.
JIBrokymue cuibl (hakTophl) aHTpornoreHe3a. HaciencrseHHas M3BMEHUHUBOCTD U
eCTeCTBEHHBIN 0TO0p. OOIIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAHI

TpyJAa, MBIIIJIEHUE, PEYb

2.5

OCHOBHBIC CTaJUM U BETBH SBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, UYUeIoBeK
yMenbii, YenoBek mnpsMoxonsmui, YenoBeKk HeaHAEpTalbCKuM, YemoBek
pasyMmHbii. Haxogku mcKomaeMbIX OCTAHKOB, BpPEMsl CYIIECTBOBAaHMS, O0JaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOI'O MO3ra, 00pa3 )KU3HU, OPYAHS

2.6

UenoBeueckue pacbl. OCHOBHBIEC OOJBIINE PACHl: €BPOIEOUAHAs (€Bpas3HiicKas),
HErpO-aBCTPAIOUIHAS (3KBaTOpuanbHas), MOHTOJIOUTHAS (azuarcko-
aMepuKaHckas). UepThl mpUCocOOIEHHOCTH TPEICTABUTENICH YETIOBEYECKUX pac

K YCJIOBHAM CYIICCTBOBAHNI. EI[I/IHCTBO YCJIOBCUYCCKHX pac. KpI/ITI/IKa pacu3Ma

Oprann3mMsl 1 OKpY>Karolas cpeaa

OJKOJIOTHS KaK Hayka. 3aJauyd U pa3feiibl SKOJOTMU. METONbl 3KOJIOTHYECKUX
UCCIIeIOBaHUM. DKOJIOTHYEeCKOoe MUPOBO33peHue. Cpeapl 0OMTaHUSI OPraHU3MOB:

BOJIHAA, HA3CMHO-BO3AYyIIHAA, IIOYBCHHAA, BHYTPHOPIraHN3MCHHAA

3.2

Okosornueckre  Qgakropsl. Knaccudukamuss — SKOJIOTHYECKUX  (PaKTOPOB:
abuoTHueckre, OMOTHMYECKHE UM AaHTPOINOreHHble. JlefcTBHE HKOJIOTHYECKUX

(GaKkTOpOB Ha OPTaHU3MBI

3.3

AOuoTnueckue (PakTopbl: CBET, TEMIEpPATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOneHuss OpraHu3MoB K  JACHCTBUIO aOMOTHYECKMX  (DAKTOpOB.

buosiornueckre puTMsl

3.4

brotnueckue ¢aktopsl. Buapl OHOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIHS,
XUITHUYECTBO, TApPa3sUTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJICOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIu3M, HEeWTpaiu3M. 3Hau€HHE  OUOTUYECKHUX

B3aMMOJICHCTBUH JJIsI CYIIIECTBOBAHHUSI OPTAaHU3MOB B ITPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTHUECKHE XapaKTCPUCTUKHU MOITyJIsALIUH. OcHOBHBIE IIoKa3aTciin

[MOITYJIIOUN: YHUCICHHOCTDb, IUIOTHOCTbL, POKIACMOCTb, CMCPTHOCTBL, IIPHUPOCT,

MUI'pALMA. I[I/IHaMI/IKa YUCJICHHOCTH IIOITYJIAALIUA U e€ peryjsinnsa
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COO6HICCTB3 N OKOJIOTHYCCKHUE CUCTEMBI

Coo0miecTBo opranu3MoB - OuoreHo3. CTpyKTypbl OHOLIEHO3a: BHIOBa,
MPOCTPAaHCTBECHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsi3u B

OuoIeHO3€e

4.2

JKOJIOTUYECKHE CUCTEMBI (3KocucTeMbl). [ToHsTHE 00 3KOCHCTEME 1 OMOTEOIICHO3E.
(DOYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: NPOJYLEHTBI, KOHCYMEHTHI,
penyneHTsl. KpyroBopoT BeliecTB U MOTOK SHEPTUH B IKOocucTeMe. Tpoduueckue
(nuieBbie) YpOBHU 3KOcUcTeMBI. [InimeBbie nienu u cetn. OCHOBHBIE NTOKA3aTeNn
HDKOCHCTEMBI: Onomacca, MPOAYKLMs. DKOJOTMYECKHE MUPAMHUABL: MPOAYKIIUH,
YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM: YCTOWYMBOCTb, CAMOPETYJIALINSA,

pa3Butue. Cykueccus

4.3

[IprpoHBIE PKOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOTO WIIH
[IMPOKOJIMCTBEHHOTO JIECa.

AHTPONOr€HHBIE SKOCUCTEMBI. ATPO3KOCUCTEMBI. Y POOIKOCUCTEMBI.
bronornyeckoe 1 X03s1MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
bropa3Hoobpasue kak GpakTop ycToMunBOCTH 3KocucTeM. CoxpaHeHue

OHOJIOTUYECKOTO pazHooOpasus Ha 3emiie

4.4

Yuenue B.U. Bepnaackoro o 0uocdepe. I'panuiibl, cocTaB ¥ CTpyKTypa Orocdepsi.
KuBoe BemiectBo M ero QyHkuuu. OcobeHHocTH Ouochepbl Kak TII00anIbHOU
DKOCUCTEMBI. JlMHaMHUuUeckoe paBHOBecME M OOpaTHasi CBsi3b B Oumocdepe.
KpyroBopoThI BEenIeCTB M OMOTCOXMMHUYECKHE IIUKIIBI AJIEMEHTOB (YTJIepo/ia, a30Ta).

3oHanbEHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIN

4.5

UenoBeuecTBO B Onocdepe 3emin. AHTPOINOTEHHBIE H3MEHEHUsT B Ouocdepe.
["1100a/1bHBIE IKOJIOTHYECKUE TIPOOIIEMBI.

OcHOBa  palMOHALHOTO  YMOPABICHUS MPUPOJHBIMU  pecypcamMH M HX

MCI0JIb30BaHue. JloCcTHKeHUs1 OMOJIOTUY U OXpaHa MPUPO/IbI

HW3menenus - 03

»,



