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IHosicuuTennLHAA 3aIHCKA

PabGouast mporpamma 1o OuoyiormM IS CpeaHel o00Ieo0pa3oBaTEIbHON IKOJIBI
npeaHasHayeHa A ooyvaromuxes 10-11-x kimaccos.

Pabouas mporpamMMa cocTaBiieHa B COOTBETCTBUH C TpeOOBaHMAMHU (enepaibHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIBHOIO CTAHIapPTa CPEIHEro 001Iero oopa3oBanus u pazpaboTana
HAa OCHOBE aBTOpcKOil mporpammbl Ilaceunuk B.B. buonorus. PaGoune  mporpammsbl.
[IpenmeTrHass nuHHS y4eOHMKOB <«JImHus >xu3Hm». 10-11 kimaccel: ydeOHOE mocoOue st
o0meoOpazoBar. opraHuzanuii: yriayoneHnnsiii yposens/ B.B. Ilaceunmk, I'.I'. IlIBemos, T.M.
Edumos. — M. : IIpocsemienue, 2017

KanengapHo-remaTueckuii IiiaH OpUEHTUPOBAH HA UCIOJIb30BaHUE B 00Pa30BaTEIHLHOM
mporecce y4eOHUKOB:

buomorus. 10 kmacc: yueb. ans oOrieoOpa3oBaT. oOpraHu3aiii: yriyoi. ypoBeHb/
(B.B.Ilaceunuk u ap.); nox pex. B.B.Ilaceunuxka. - M.: [Ipocsemenue, 2019.

buonorus. 11 kmacc: yueb. s oOmeoOpa3oBar. OpraHu3alMid: YriryOll. YpOBEHB/
(B.B.ITaceunuxk u np.); nox pen. B.B.Ilaceunnka. - M.: IIpocBemenue, 2019.

Mecto kypca 0M0/10ruM B y4eOHOM ILVIaHe
JlaHHas mporpaMMa paccyMTaHa Ha IPOBEIEHUE 3 4acOB KJIACCHBIX 3aHATUN B HEIEIIO
IIpU U3y4eHUU rpeamMera B TeueHue AByx JeT (10-11 kmacesr). Ob1iee yucino yueOHbIX 4acoB 3a
2 rona cocrasisieT 204 u3 Hux 102 yaca B 10 xnacce u 102 yaca B 11 kiacce.

IInanupyemsle pe3yJibTaThl 0CBOCHHMS Y4eOHOI0 NpeaMeTa

JInuHOCTHBIE pe3yJIbTaThl 00yUYeHH s :

e pealaM3alMM ITHYECKHMX YCTAHOBOK IO OTHOIIEHHIO K OMOJIOTMYECKUM OTKPBITHSM,
WCCIIEIOBAHMSIM U UX PE3yJIbTaTaMm;

e T[IPU3HAHUS BBICOKOM LEHHOCTU >KU3HHM BO BCEX €€ NMPOSIBICHUSX, 3/10POBbS CBOETO U
JIPYTUX JIIOJIEH, peaau3alii YCTaHOBOK 310pOBOT0 00pasa JKHU3HH;

e c(hOpMHUPOBAHHOCTH MO3HABATEIbHBIX MOTHBOB, HAlPaBJIEHHBIX Ha MOJy4YeHHE HOBOTO
3HaHUS B 00JaCTH OMOJIOTUU B CBA3M ¢ Oyaylell mpodecCHOHANbHON JesTeIbHOCThIO
WIH
OBITOBBIMU ITPOOJIEMAaMH, CBSI3aHHBIMU C COXpPAaHEHHUEM COOCTBEHHOI'O 3I0POBbS U
HKOJIOTHUECKOM O€30MacHOCTH.

MertanpeameTHbie pe3yJibTaThl:

e OBJQJICHHE COCTAaBISIOLIMMHU HCCIEAOBATEIbCKOM M TPOEKTHOM JESTEIbHOCTH,
BKJIIOYasi YMEHMsSI BUJAETh NMPOOJIEMY, CTABUTh BOIPOCHI, BBIIBUTaTh TMIIOTE3bI, JaBaTh
oTpeieNIeHus] TIOHATHIM, KJIacCu(UIMPOBaTh, HAOIIOIaTh, TPOBOIUTH IKCIIEPUMEHTHI,
JieNiaTh BBIBOJBI M 3aKJIIOUEHHs], CTPYKTYPUPOBATh MaTepuai, oObsICHATh, 1I0Ka3bIBaTh,
3alUIIATh CBOU HJIEU;

e yMeHHE paboTaTh C Pa3HbBIMU MCTOYHHUKAMH OMOJOTHYECKOW MH(GOpPMAIMH: HAXOJUTh
OMOJIOTHYECKYI0 MHPOPMALIMIO B PA3JIMYHBIX UCTOUYHUKAX (TEKCTE yuyeOHMKA, HAy4HO-
HOMYJSPHOM JITepaType, OMOJIOrMYECKUX CIOBapsAX M CHPAaBOUYHHUKAX ), aHATM3UPOBATh
U OlLeHuBaTh HH(pOpManMio, Mpeodpa3oBbBaTh HH(MOpPMaLMIO W3 OJHON (opmbl B
ApYTyIo;

e CHOoCOOHOCTh BBIOMpAThH IIENIEBBIE M CMBICIIOBBIE YCTAHOBKM B CBOUX JEHCTBHAX U
MOCTYNKAX 10 OTHOILIEHUIO K XKUBOU MPUPOJE, 310POBBIO0 CBOEMY U OKPYKAIOILIUX;



e yMEHHE aJIeKBATHO MCIIOJIb30BaTh PEUEBBIC CPEACTBA Ul JUCKYCCHUHM U apryMEHTAIlUH
CBOEH MO3UIMHM, CPAaBHUBATH Pa3HbIE TOUKHU 3PEHUS, apTyMEHTHPOBATh CBOIO TOUKY
3peHusi, OTCTauBaTh CBOIO MO3UIUIO.

IIpeaMeTHBIMH Pe3yJbTATAMM OCBOCHHUS BBITYCKHHUKAMM CTapIIed IIKOJIBI MPOTpaMMbl IO

Ouonoruu Ha NPOGUILHOM YPOBHE SIBIISIOTCS:

B no3naBaTenbHOM (MHTEIUIEKTyalIbHOM ) cdepe:

e XapaKkTepuCTUKa COAepXaHHs  OHOJOTMYECKHX Teopuil  (KJIeTouHass  Teopus,
XPOMOCOMHAsI TEOpHsI HACIEACTBEHHOCTH, CHHTETHUYECKasi TEOPHsI BOJIOLUH, TCOPHUS
AHTPOIIOTeHE3A);

e yueHHWH (0 TyTIX MW HampaBieHusx osBomonuu, H. M. BaBuimoBa o 1eHtpax
MHOT000pa3usi U MPOUCXOXKICHUS KyIbTYpHbIX pacteHuii, B. M. Bepnauckoro o
ouocdepe);

o 3akoHoB (I. Mennens, cuemnenHoro HacinenoBaHus T. Moprana, roMoJ0rH4eCKUX
PS0B HACJIEICTBEHHOM N3MEHUYNBOCTH, 3aPOJIBIIIEBOTO CXOACTBA, OMOT€HETUYECKOT0);

e 3aKOHOMEpHOCTEH (M3MEHUMBOCTH, CIEIUICHHOTO HAcJeJI0BaHus, HacleJI0BaHus,
CIICTITICHHOTO C TI0JIOM, B3aUMOJICHCTBHUS TEHOB U MX IIUTOJIOTUIECKAX OCHOB);

e TpaBuJ (ZIOMUHHPOBAHUS, SKOJIOTUUECKON TTHPAMH/IBI);

e TPUHIUNOB (YUCTOTHI TAMET, KOMILLIEMEHTAPHOCTH);

e rumnote3 (CyIHOCTU U MPOUCXOXKACHUS KU3IHHU, IPOUCXOKICHHS YEIOBEKA);

e BBIJICJICHUE CYIIECTBEHHBIX NMPHU3HAKOB CTPOCHUS OMOJIOTHYECKUX OOBEKTOB (KIIETKH:
XUMHYECKHI COCTaB M CTPOEHHE; T'€HOB, XPOMOCOM, >KEHCKHX M MYXCKHUX TaMeT,
KJIETOK MPOKAPUOT U OSYKApPUOT; BHUPYCOB; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB; BUOB M 3KOCHUCTEM) U OMOJIOTMYECKUX TMPOIIECCOB U sBIECHUN (0OMEH
BEIIECTB M IMPEBpAIICHUS DJHEPTUM B KIETKE, (POTOCHMHTE3, IUIACTHYECKUH W
DHEPreTUYECKUii 0OMEeH, Opo’keHHe, XeMOCHHTE3, MUTO3, MEHO03, pa3BUTHE TaMeT y
[[BETKOBBIX PAaCTEHUI U MO3BOHOUYHBIX JKUBOTHBIX, Pa3MHOXKEHHE, OILIOIOTBOPEHHUE Y
[[BETKOBBIX PACTEHMH M TO3BOHOYHBIX JKUBOTHBIX, WHIMBHIYyalbHOE pa3BUTHE
opranu3sMa  (OHTOI€HE3), B3aMMOJCICTBHE T€HOB, IIOJy4YeHHE TeTepo3uca,
MOJIUIUION/IOB, OTHAIEHHBIX THOPUIOB, NEHCTBHE HWCKYCCTBEHHOTO, MABIDKYIIETO W
CTaOMIIM3UPYIOLIET0 OTOOpa, reorpauyeckoe M SKOJIOrHYeckoe BHI000pa3oBaHUE,
BIMSIHUE  DJEMEHTapHbIX  (aKTOPOB  HBOJIONMM Ha TeHO(GOH]  MOMYJNALHH,
(dbopMUpOBaHHE NPUCIIOCOOIIEHHOCTH K Cpele OOMTaHus, KPYrOBOPOT BEIIECTB U
IIpEeBpaleHHs] SHEPTUU B 3KOocUcTeMax U bnocdepe, sBontorus Onocdepsr);

e OOBsicCHEHHE ponu OHOJOrMYECKMX TEOpHH, uAeW, NPUHIUIOB, TUIIOTE3 B
(GOpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, HAy4YHOTO
MHUPOBO33PEHUS; OTPHUIATEIILHOTO BIMSHUS alKOTOJI, HUKOTHHA, HAPKOTHYECKHX
BEIIECTB HAa pa3BUTHE 3apojbIlla YeJOBEKa; BIMSHUS MYTareHOB Ha OpPTaHHU3M
4eJ0BEKa; MPUYMH DBOJIIOLMM BHUJAOB, YeJOBEKa, Ouochepbl, HACIEICTBEHHBIX H
HEHACJEJICTBEHHbIX W3MEHEHMH, HACIeICTBEHHBIX 3a00JeBaHMUN, TEHHBIX H
XPOMOCOMHBIX MYTaIliii; YCTOHYMBOCTH, CaMOPETYISIIUN, CAMOPA3BUTHS M CMEHBI
9KOCHCTEM; 3aKOHOMEPHOCTEH BIMSIHHUS YKOJOTHYECKUX (DaKTOPOB HA OPTaHU3MBL,

e MPUBEJCHME J0KA3aTENILCTB (ApryMEHTAlMs) €IUHCTBA )XKMBOH M HEKWUBOW MPUPOIBI,
POJICTBA >KMBBIX OPraHU3MOB C HCIOJb30BAHWEM OHOJOTMUYECKUX TEOpUH, 3aKOHOB U
NPaBWJI, B3aUMOCBS3E€H OPraHU3MOB M OKPYXXAIOIIEH CPeIbl; CIMHCTBA YEIIOBEUSCKUX
pac; He0OXO0AUMOCTH COXpaHEHHs] MHOI000pa3us BUIIOB;

e YCTaHOBJICHME B3aMMOCBs3€il CTpoeHHs M (PYHKIMI MOJIEKYNl B KIETKE; CTPOEHUS U
(GyHKIUH OpraHOUIOB KJIETKH; IUIACTUYECKOT0 U YHEPreTHUYeCKOro 0OMeHa; CBETOBBIX
¥ TEMHOBBIX PEaKIfii POTOCHHTE3a; MBUKYIINX CHJI DBOJIOIHH; ITyTei M HAIIPaBICHHUHA
SBOJIIOLINH;



YMEHHUE  TIOJIb30BaThCsl ~ COBPEMEHHON  OMOJOTMYECKOW  TEPMHHOJNOTHEH U
CUMBOJINKOI;

peleHue 3a7a4d pa3HoH CI0XKHOCTH 110 OHOJIOTHY;

COCTaBJICHUE CXeM CKpellIBaHMUs, nyTen nepeHoca BELIECTB U
SHEPruM B 3KocucTeMax (Lienu MUTAHUS, UILIEBBIE CETH);

ONKCaHHE KJIETOK PACTeHMH M JKUBOTHBIX (IIOJI MMKpPOCKOINOM), ocoOeil BuIa IO
MOP(OJIOrHUECKOMY KPHUTEPHUIO, 3KOCHCTEM U arpo’KOCUCTEM CBOEHl MECTHOCTH;
IIPUTOTOBJICHUE U ONMCAHUE MUKPOIIPENApaTOB;

BBISIBIICHHE HW3MEHYMBOCTH, TMPHUCIIOCOOJNICHUH Yy BHAOB K cpene oOHWTaHus,
apoMop(}030B U UANOATANTALUN Y PACTEHUN U KUBOTHBIX, OTINYNUTEIILHBIX IPU3HAKOB
AKHUBOrO (y OTHENIBHBIX OPraHU3MOB), aOMOTHYECKMX U OMOTHYECKMX KOMIIOHEHTOB
HKOCHCTEM, B3aWMOCBS3€H OpraHU3MOB B SKOCHUCTEME, aHTPOIIOI'€HHBIX M3MEHEHUU B
HKOCUCTEMAax CBOEM MECTHOCTH, HCTOYHMKOB MYTareHOB B OKpYXKarollel cpene
(KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHHH B IKOCUCTEMAX CBOETO PETHUOHA;
UCClIeIoBaHHE OMOJIOTHYECKUX CUCTEM Ha OMOJIOTUYECKUX MOJEISIX (aKBapuyM);
CpaBHEHHE OHOJOTHYECKUX OOBEKTOB (KJIETKH pPACTEHHH, >XUBOTHBIX, T'PUOOB H
OaxkTepuii, IKOCUCTEMbI U arpO3KOCUCTEMBI),[TPOLIECCOB U ABJIEHUN (OOMEH BELECTB y
pacTeHU M SKMBOTHBIX, IUIACTUYECKMH M 3HepreTudyeckuii oOMeH, (oTocuHTe3 M
XEMOCHHTE3, MUTO3 U MeH03; OeCIosioe U MOJIOBOE Pa3MHOXKEHUE, OIIOJOTBOPEHUE Y
IBETKOBbIX pAacTEeHMH M TIO3BOHOYHBIX JKMBOTHBIX, BHEIIHEE U BHYTPEHHEE
OIJIOJJOTBOPEHHE, 3apOJBIIIM YeJIOBEKa M JPYIHMX MIJICKOIMUTAOMUX, (HOPMBI
€CTeCTBEHHOI0  O0TOOpa, HCKYCCTBEHHBIH M  €CTECTBEHHBI 0TOOp, CcHocoOBbl
BUJ000pa30BaHUsA, MAaKpO- U MHUKPO3BOJIIOLMSA, IIyTH W HAINPABICHHS 3BOJIOLUM) U
(dopMyIupOBKa BHIBOJOB Ha OCHOBE CPAaBHEHHUSI. :

B neHHOCTHO-OpHEHTAIMOHHOM cdepe:

aHaJlM3 M OLIEHKA PA3JIMYHBIX TUIOTE3 CYLIHOCTH KU3HH, NMPOUCXOXKJEHHS KU3HU U
4eJI0BEKa, YEIOBEUYECKUX pac, I100aJbHBIX aHTPOIOTEHHBIX M3MEHEHHUH B Onocdepe,
ATUYECKUX aCIEeKTOB COBPEMEHHBIX UCCIIEIOBaHUM B OMOJIOTMYECKON HayKe;
orpezesieHue COOCTBEHHOW MO3UIMHU MO OTHOIICHHIO K 3KOJOTMYECKHM Mpobiemam,
MOBEJICHNUIO B IPUPOJHOM CpEIIE;

OLIEHKa 3TUYECKHUX AaCIMEKTOB HEKOTOPBIX HCCIENIOBaHMHA B 00JAaCTH OMOTEXHOJIOTMHU
(KJIIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIOZ0TBOPEHNE, HAPABICHHOE N3MEHEHUE T'€HOMA).
B cdepe TpynoBoit gesTenbHOCTH:

OBJIQ/ICHUE YMEHHUSMU M HaBBIKAMU IOCTAHOBKHM OMOJIOTMYECKHUX SKCHEPUMEHTOB U
O00BSICHEHUS UX PE3yIbTATOB,;

OCBOEHHE puEMOB IrpaMOTHOTO oopmieHus pe3ysbTaToB
OMOJOTUYECKUX UCCIIEJOBAHUM.

B coepe ¢puznyeckoit nesTenbHOCTH:

000CHOBaHME U COOJNIOZCHHWE TPaBWJI TMOBEACHHS B OKpYXKarolled cpene, Mep
npoUIaKTUKKA pacnpocTpaHEeHUs BUPYCHBIX (B ToM uyucie BUY-undexunn)
3a00JIeBaHUH, BPEIHBIX MPUBBIYEK (KYpEHHE, aIKOT0JIN3M, HAPKOMaHHS).

BeinycKHUK HA yriiy0JIeCHHOM YPOBHE HAYYHUTCS:

OLIEHUBATh POJIb OMOJOTMYECKUX OTKPBITUI U COBPEMEHHBIX MCCIIEJOBAHUN B pa3BUTHH
HAyKH U B IPAKTUYECKON NEATEIBHOCTH JIFOIEH;

OLIEHUBATh POJIb OMOJOTMH B (POPMHUPOBAHUH COBPEMEHHOW HAaydyHOW KapTHHBI MUpA,
IPOTHO3UPOBATH MEPCIEKTUBBI Pa3BUTUSL OUOJIOTHH;



YCTAaHABJIIMBATb U XAPAKTCPU30BATh CBA3b OCHOBOIIOJIArarOux 6I/IOJIOI‘I/I‘ICCKI/IX HOHATHUH
(k7eTKa, opraHu3M, BUJ, YKOCHUCTEMa, Omocdepa) ¢ OCHOBOIOJIATAIOMIUMH TOHATHIMU
JPYTUX €CTECTBEHHBIX HAYK;
000OCHOBBIBaTh CUCTEMY B3IVIAJOB Ha JKUBYIO INPUPOJY U MECTO B HEH 4eEIOBEKa,
NpUMEHSST OMOJIOTMYECKHE TEOpUHW, YUYCHHS, 3aKOHbBI, 3aKOHOMEPHOCTH, ITOHHUMATh
TpaHUIIBl KX IPUMEHUMOCTH;

NPOBOJIUTH y4eOHO-MCCIIEAOBATEIBCKYIO JAEATENbHOCTh IO OHOJOTMU: BBIABHIaTh
TUIOTE3bl, IUIAHUPOBaTh paboTy, OTOMpaTh M MPEOOpPa3OBBIBATH HEOOXOIUMYIO
UH(POPMALIMIO, TPOBOJAUTH SKCIEPUMEHTHI, MHTEPIPETUPOBATh PE3yJbTaThbl, JeIaTh
BBIBOJIbI HA OCHOBE I10JIy4EHHBIX PE3YyJIbTaTOB;

BBISBJIAITh U OOOCHOBBIBATH  CYILECTBEHHbIE OCOOEHHOCTH PAa3HbIX YpOBHEM
OpraHU3aluy )KU3HU;

yCTaHaBJIMBATh CBSI3b CTPOCHUS U (PYHKLMH OCHOBHBIX OMOJIOTMYECKUX MAKPOMOJIEKY!I,
UX pOJIb B IIpolieccax KJIETOYHOro MeTaboau3Ma;

peuarh 3aJayd Ha omnpeaeneHue mnocienoBarenbHocT HykineotnaoB JHK w nPHK
(MPHK), antukogonoB TPHK, nocnenoBaTenbHOCTH aMMHOKUCIIOT B MOJIEKYIe Oelika,
IIPUMEHSISI 3HAHUS O PEAKLMAX MaTPUYHOIO CHHTE3d, TE€HETUYECKOM KOJE, NMPUHIUIE
KOMILJIEMEHTApHOCTH;

JienaTh BBIBOABI 00 M3MEHEHHsX, KOTOpbIe HPOM30HAYT B IPOLECCax MaTPUYHOTO
CHUHTE3a B Cllydyae U3MEHEHUs NociaenoBaTenbHocTy Hykieotnos JJHK;

cpaBHUBaATh (Da3pl NeJNEeHUs] KIIETKW; peIIaTh 33/Ja4d Ha ONpECNiCHHEe M CpaBHEHUE
KOJIMUeCTBa TIeHeTtmdyeckoro wmarepuasa (xpomocom u JHK) B kierkax
MHOT'OKJIETOYHBIX OPraHU3MOB B Pa3HbIX (pazax KJIETOYHOT'O LIUKJIA;

BBISIBIIATh CYLIECTBEHHBIE IIPU3HAKU CTPOEHHUs KJIETOK OpPraHM3MOB pa3HBIX LAPCTB
JKUBOM MpUPOJbI, yCTAaHAaBIMBaThb B3aUMOCBS3b CTPOECHUA U (YHKUMH dYacTed u
OpPraHOUJOB KIIETKH;

000CHOBBIBaTh B3aMMOCBSI3b IIJIACTHUECKOTO U SHEPreTUYECKOro 0OMEHOB; CPAaBHUBATD
IPOIECChl ITUIACTHYECKOTO M IHEPreTHYecKoro OOMEHOB, MPOUCXOAIIMX B KJIETKaX
JKUBBIX OpPraHU3MOB;

ONPENENATh KOJUYECTBO XPOMOCOM B KJIETKaX PAaCTEHUH OCHOBHBIX OT/EJIOB HA PA3HBIX
JTanax >KMU3HEHHOTIO IUKJIa;

pemaTth TeHEeTUYeCKUe 3aJauyd Ha JUTHOpHUIIHOE CKpelIMBaHME, CIEIUIEHHOE (B TOM
YyHClie CIEIUIEHHOE C T0JOM) HacleJOBaHWE, AaHATU3UPYIOILlee CKpellMBaHue,
IIPUMEHSI 3aKOHBI HACJIECTBEHHOCTU U 3aKOHOMEPHOCTH CLEIICHHOIO HACIIEOBaHNU,
packpblBaTh ~ TNPUYMHBI  HACJIEJCTBEHHBIX  3a00JieBaHUM,  apryMEHTHUPOBATH
HEO0OXOIUMOCTh MEp MPEAYNPEKACHHS TAKUX 3a00JI€BaHUM;

CpaBHUBATh pa3HbIe CIIOCOOBI Pa3MHOKEHHS OPTraHU3MOB;

XapaKTepU30BaTh OCHOBHBIE JTAIlbl OHTOI'€HE3a OPraHU3MOB;

BBISBIISATh NIPUYHMHBI U CYIIECTBEHHBIE MPU3HAKU MOAM(DUKALMOHHON M MyTallMOHHOM
U3MEHYNBOCTH; 0OOCHOBBIBATH POJIb U3MEHYMBOCTH B €CTECTBEHHOM M MCKYCCTBEHHOM
otbope;

00OCHOBBIBAaTh 3HAUEHUE PA3HBIX METO/OB CENEKLIUU B CO3JaHHUHM COPTOB pacTEHUil,
MOPOJ )KMBOTHBIX M IITAMMOB MUKPOOPTaHU3MOB;

00OCHOBBIBaTh MPUYMHBI HU3MEHSAEMOCTHM M MHOrooOpas3us BHJOB, IPUMEHS
CUHTETUYECKYIO TEOPUIO IBOJIIOLUY;

XapakTepU30BaTh MONYJALMIO KAaK €IWHUIY SBOJIOLMH, BHJ KAK CHUCTEMATHYECKYIO
KAaTETOPHIO U KaK pe3yJIbTaT IBOJIIOLUY;

YCTaHaBIUBATh CB3b CTPYKTYPBI U CBOMCTB DKOCUCTEMBI;

COCTaBJIATh CXEMbl MEPEHOCa BEIIECTB M JHEPrUU B JKOCHCTEME (CeTH MUTaHUA),
IPOTHO3UPOBATh X U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHS (DaKTOPOB CPEJIBI;



® ApPryMEHTHPOBaTh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHHUIO K DKOJIOTUYECKUM
po0OJieMaM U TIOBEJICHUIO B IPHPOJIHOM cpejie;

e 00O0CHOBBIBATH HEOOXOIMMOCTh YCTOWYMBOTO PA3BUTHUS KAaK YCIOBUS COXpaHEHUS
ounochepsr;

® OICHUBATh IPAKTHYECKOE W STUYECKOE 3HAUCHHUE COBPEMEHHBIX HCCIICIOBAaHUN B
OMOJIOTUH, MEIHIIMHE, SKOJOTMH, OHOTEXHOJIOTHH, OOOCHOBBIBATh COOCTBEHHYIO
OIICHKY;

® BBIBIATH B TEKCTEC OMOJIOTHYECKOTO COACPKAHMS MPOOJIEMYy U apryMEHTHPOBAHHO €¢
OOBSACHATE;

® MPEACTaBIATh OHOJOTUYCCKYI0 WH(GOPMAIMI0O B BHJIE TEKCTa, TAOJHUIbI, CXEMBI,
rpaduka, TuarpaMMbl U JeNIaTh BBIBOJIBI Ha OCHOBAHHMH IIPEIICTABICHHBIX JIAHHBIX;
peoOpa3oBbIBaTh Ipaduk, TaONHIy, AMArpaMMy, CXEMy B TEKCT OHOJIOIHYECKOIO
COJIePIKaAHUS.

Buinycknuk na y2nyonennom ypoene noayuum 603mMONCHOCHb HAYUUMbCA:

®  0pPeanuU308bLI6AMb U NPOBOOUMb UHOUBUOVAILHYIO UCCIe008AMENbCKYI0 0esIMeNlbHOCHb
no buonocuu (uiu paspabamvléams UHOUBUOYATLHBIU NPOEKM): 8blOGULAMb 2UNOME3bl,
nAaHUpo8amv pabomy, omoupams u npeoopa’08vl8aAms He0OX00UMYI0 UHDOPpMAaAyUIo,
nPOBOOUMDb IKCNEPUMEHMbL, UHMEPNPEMUPOBAMb Pe3yIbmanvl, 0elamsb 6bl600bl Hd
OCHOB€ NOJIYUEeHHbIX Pe3VIbmamos, Npeocmasisims NPOOYKM C8OUX UCCIe008AHUL,

®  NPOCHO3UPOBAMb NOCIEOCMBUsL COOCMBEHHBIX UCCIEO08AHULL C YYEMOM SMUYECKUX
HOPM U 9KOJI02UYECKUX MPeboBaHUL;

®  8bI0eNAMD CYUWeCmBeHHble 0COOEHHOCMU HCUSHEHHBIX YUKI08 Npedcmasumenell pasHvlx
0mOoeno8 pacmeHuil U MUno8 HCUBOMHbBIX, U300PANCAMb YUK PA3BUMUSL 8 BUOE CXEM,

®  QHAMU3UPOBAMDb U UCNONL306AMb 6 PeUleHUU YYEOHbIX U UCCIe008aAMENbCKUX 3A0aY
UHGOPMAYUIO O COBPEMEHHBIX UCCICO08AHUSX 8 ODUOI02UU, MeOUYUHE U IKOTIO2UU,

®  apeyMeHmupoeamv — HeoOX0O0UMOCHMb  CUHME3d  eCMeCcm8eHHO-HAYUHO20 U
COYUOSYMAHUMAPHO20 3HAHUS 8 INOXY UHDOPMAYUOHHOU YUSUIUIAYUU,

®  MOOenUposamsv UMEHEHUe IKOCUCTIEM NOO GIUSHUEM PA3IUYHbIX 2PYIN (Pakmopos
OKpydHcaioujell cpeobi;

® guiAGIAMbL 6  Npoyecce  UCCIE008AMENbCKOU  0esAMeNIbHOCMU — NOCIe0CmEUs.
AHMPONO2EHHO20 8030EUCMEUS HA IKOCUCMEMbL C80€20 Pe2UOHA, Npediazams Cnocoobl
CHUDICEHUSL AHMPONO2EHHO20 B030EUCMBUS HA IKOCUCTEMDbL,

®  UCnob308amb NpUOOpPemenHble KOMNEeMmeHYuu 6 NPAKMUYECKOU O0esimelbHOCmU U
NOBCEOHEBHOU JHCU3HU Ol NPUOOPpemeHUsi Onblma OesimelbHOCmU, npedulecmsyrouell
npogheccuonanbHoll, 8 0CHO8e KOMOPOU iexcum OUoL02Us KaK yueOHblll npeomem

Conep:kanue y4eOHOI0 nmpeamera

Kommnuieke Hayk o KUBOM npupoae

buonorus xak KoMIjiekcHasi Hayka, METOJbl HAYyYHOIO MO3HaHUS. 3HaueHHe OWOoJIOTUU
JUIs TOHUMaHMs HayqHOH KapTHHBI Mupa. COBpeMeHHbIe HalpaBlieHUs B OMojoruu. Mecro Kypca
«O06mas OuoJorHs» B CHCTEME E€CTeCTBEHHOHAYYHbIX IUCHMIUIMH. [IpakTmueckoe 3HaueHue
OMOJIOTUYECKUX 3HAHUH.

Buonornyeckue cucreMsl Kak MpeaMeT u3ydeHust OMOJIOTHH.

CrpykTrypHble W (YHKIHOHAJIbHbIE OCHOBBI KH3HU. MoJleKy/IsIpHbIH YpOBeHb
JKH3HHU

MounekynspHble  OCHOBBI  KM3HU. Heopranudeckume BemectBa, HMX  3HA4YCHUE.
Oprannueckue BemiecTBa (yriaeBOAbl, OCNKH, JHUMHUABI, HYKJICHHOBBIE KHCIOTH, AT®) wnx



CTPOEHHE U pOJb B KieTKe. DEPMEHTBI, UX POJb B PErYISALNN MPOLECCOB KUZHEIEATEIbHOCTH.
Hanorexnonoruu B 6uonoruu.

KiierouHblil ypoBeHb KU3HU

Knerka — crpykTypHas u GyHKIHOHAJIbHAs eNuHKUNA Xu3HU. [Ipenmer, 3aqaun 1 METOIbI
MCCJIEJOBAHMSI COBPEMEHHOM IIUTOJIOTMH. 3HAaYEHHUE [IUTOJIOIMUECKUX UCCIEI0BAaHUM Ui IpYruxX
OMOJIOTHYECKUX HayK, MEIUIMHBI, CEIbCKOro Xo03sAicTBa. VcTOpus OTKPBITUS M HW3YYECHHUS
KJIETKM. OCHOBHBIE TIOJIOKEHUS KJIETOYHOM TEOPUU. 3HAUYCHUE KIETOYHOW TEOPUH JUIsl PAa3BUTHUSA
o6uonorun. Knetku mpokapuot u 3ykapuoT. OCHOBHbIE KOMIIOHEHTHI M OPraHOUbl KIEeTKH. Mx
dbyakuun. Bupycet m  Oakrepuodarn. Bupyc CIINa. Mepsl npoduIaKTUKH BUPYCHBIX
3a00JI€BaHUH.

OOMeH BellecTB U NIPEBPALLEHUS SHEPTUU B KieTKe. Katanuruueckuil XxapakTep peakiuii
oOMeHa BemiecTB. [lmactuueckuil u 3HepreTudeckuii 0OMeH. OCHOBHBIE 3Talbl S3HEPTETUYECKOTO
oOmenHa. OTIu4UTENbHBIE 0COOEHHOCTH MPOLIECCOB KIETOYHOTO JAbixaHus. CrocoObl MorydeHHs
OpraHUYECKUX BelIecTB: aBTOTPo(dbI u rerepoTpodsl. DoTocunTes, ero (paspl, KOCMUYECKask poyib
B Onocdepe. XeMOCHHTE3 U €ro 3HaueHue B Ouocdepe.

buocunre3 OenkoB. [lonarue o rene. JIHK — ucTouyHMK TeHeTMuecKoW WHQOpMAIIUH.
['enernyeckoil koj. Marpuunblii npuHImMn OuocuHTe3a OenkoB. OOpazoBanue u-PHK mo
matpune JAHK. Perynsauus 6uocunrtesa. ['en, renom. I'enomuka. BiusitHue HapKOT€HHBIX BEIIECTB
Ha mporecchl B kierke. Kierounsni muki. Muto3 u meino3, ux 3HadyeHue. CoMaTtuyeckue u
IIOJIOBBIE KJIETKH.

Opranu3MeHHbIH YPOBEHb KM3HU

Opranusm - eIMHOE LEJIOE.

KusznenestenbHocTh opraHu3ma. OCHOBHBIE MPOLECCHI, MPOUCXOIALINE B OpPraHU3ME.
Perymsmus ¢pynkuuii opranusma. ['omeocras.

DopMBbl pa3sMHOXKEHHUS OpraHu3MoB. becmnonoe pasmHoxxeHue U ero Tumsl. llomoBoe
pasMHOkeHne. CriocoObl pa3MHOKEHUS Y pAaCTEHUH U KUBOTHBIX.

[TonsiTue WHAMBHIYaJLHOTO pa3BUTHA (OHTOTEHE3a) OpraHu3MoB. BzauMoBnusHUE
yacTell pa3BUBAIOIIErocs 3apojblilia. BiusHue (akTopoB BHEIIHEM cpenbl Ha pa3BUTHE
3apojplia. PenpoayKTUBHOE 310POBBE YEIOBEKA; MOCIEACTBUS BIUSHUS AJIKOr0JIs, HUKOTHHA U
HapKOTUYECKUX BEILIECTB Ha SMOpPHUOHAIBHOE pa3BUTHE YesoBeKa. JKU3HEHHbIE IUKIbI Pa3HbBIX
IpyII OPraHU3MOB.

Hcrtopust pa3BuTUs TEHETUKH. MeTonbl TeHEeTUKH. ['eHeTmdeckas TEPMUHOJIOTHUS H
CUMBOJINKA. 3aKOHOMEPHOCTH HACIENOBaHUs NPU3HAKOB, BbIABIEHHBIE [. Menaenem.
XpoMOCOMHasl TEOpHsl HAacJIEACTBEHHOCTH. ['pynmbel  croeruieHus reHoB.  CreruieHHoe
Hacjel0BaHWe TMpu3HaKoB. 3akoH T. Moprana. IlomHoe ¥ HEMOJIHOE CIEIJICHUE TEHOB.
I'eneTnueckue kapTel XpomMocoM. ['eHeTHueckoe ompeneneHue mnosa. ['eHeTndeckas CTPyKTypa
MIOJIOBBIX XpoMocoM. HacnenoBanne npu3HaKkoB, CIEIUIEHHBIX C MOJIOM.

['eneruka udenoBeka. HacnenctBeHHble 3a00sieBaHMsI YETOBEKa W HMX MPeNyNpexaeHUE.
OTUYECKHE acleKThl B 00JIaCTH MEAUIIMHCKON FeHETHKHU.

I'enotun u cpena. HenacinencrBeHHass M3MEHUYMBOCTh. ['€HOTUNMYECKAss U3MEHUNBOCTD.
Myrtauuu. I'eHHBIE, XpOMOCOMHBIE M T'€HOMHblE MyTanuu. CoMaTH4ecKUE U T'€HEpaTUBHbBIC
mytanuu. [lonyneranbHble U JieTaabHble MyTauuu. [IpyunHbl U1 yacTOTa MyTalluii, MyTareHHbIE
(bakTopbl, UX BIMSHUE HA 3[J0POBbE YEIOBEKA. DBOJIOLMOHHAS POJIb MyTaIUH.

Jomectukanust m cenexkuus. MeTonbl ceneknMH. BUOTEXHOJIOrMsA, €€ HamnpaBJICHHUS W
MEepCIEeKTUBBI pa3BUTHUS. buoGe3onacHOCTb.



IHony/IAUMOHHO-BU/I0BOI YPOBEHb KU3HHU

Teopus sBoIIOLIUU

Pa3BuTHe 3BONIONMOHHBIX HzeH, 3BotolMoHHas Teopuss Y. [lapeuna. CuHTeTHuecKas
Teopusi dBoMoUUH. CBUIETENBCTBA HBOJIIOLUMM KMBOM IHpUPOAbI. MHUKpO3BOMIOLMS U
Makpol3Bomtonus. Buza, ero kpurepuu. Ilomymsiuust — 3jeMeHTapHas €IMHULA HBOJIIOLHUU.
JBrkyiue cuibl 3Bosionuy. HarpasneHust 3BOJIOLUH.

Msoroo0pa3ue OpraHM3MOB Kak pe3yibTaT 3BoJrOUMH. [IpuHIUMNBl Knaccupukanu,
cUCTEeMaTHKa.

Pa3Butune xu3Hu Ha 3emie

['unore3pl  HpoucXoXkAE€HUs KU3HU Ha 3emwsie. OCHOBHBIE 3Tambl  HBOJIOLUU
OpraHMYECKOI0 MUpA.

CoBpeMeHHbIE TPEACTABICHUS O IPOUCXOXKACHUU YEJIOBEKA. OBOJIOLHSA 4YeJOBEKa
(anTpomorenes). [IBumxyuiye cuibl aHTpomoreHesa. Pachl uenoBeka, MX IPOUCXOXKACHHUE H
€/IMHCTBO.

IKOCHCTEMHBIN YPOBEHb KU3HH

OpraHusMm U OKpy»Karolas cpesa.

[TpucnocoOneHns OpraHu3MOB K JECHCTBUIO 3KOJIOTMYECKUX (pakTopoB. buoreonenos.
Okocucrema. Pa3zHooOpasue skocucTeM. B3auMOOTHOLIEHHS NOMYNSLMA pa3HbIX BHAOB B
sKocucTteMe. KpyroBopoT BeIIecTB U MOTOK SHEPIrUU B 3KOCUCTEME. Y CTOWYMBOCTD U JIMHAMHUKA
skocucteM. llocnencTBusi BIMSHUSA JESATENBHOCTH 4YelloB€Ka Ha 3KocucreMbl. CoxpaHeHue
O0ropa3zHoo0pasns Kak OCHOBA YCTOMUYHUBOCTH SKOCUCTEMBI.

BuocdepHblii ypoBeHD KU3HH

Crpykrypa Ouocdepbl. 3aKOHOMEPHOCTH cyliecTBoBaHUs Ouochepsl. KpyroBopot
BEIIIECTB B Onocdepe.

Ponp uenoBexka B Ouocgepe. I'noOanbHble aHTPONOTeHHbIE M3MEHEHUS B Ouocdepe.
[TpoGnemb! yCTOHYHMBOTO pa3BUTHS.

[TepcrieKTUBBI pa3BUTHUS OMOIOTMUECKUX HAYK.

TemaTuueckoe IIAHUPOBAHHUE

10 xnacc
1 BBenenue. brosiorus kak KOMIUIEKC HayK O )KHBOW IPUpPOAe 104
2 MoJieKysIpHbIi YpOBEHb 284
3 KiieTouHslil ypoBEHBb 38u
4 Opranu3MeHHbI ypOBEHb 26 4
Utoro 102
11 xnacc
1 ITonynAMOHHO-BUIOBOM YPOBEHB 254
2 DKOCUCTEMHBIN YPOBEHD 48 4
3 brocdepHslit ypoBeHb 28 4
4 IToBTOpenue 1y
Htoro 102




