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Pabouast mporpamma o 6uosioruu a1t 10-11 kiraccoB co3gana Ha OCHOBE (penepasbHOTO
rOCy/IapCTBEHHOIO CTaHJapTa cpeAaHero ooOuiero oOpa3zoBaHUs, MPUMEPHONW 00pa30BaTEILHOM
mporpamMMbl  MpeaMeTa OHOJIOTMM W aBTOPCKOM pabodeil mporpaMMbl 1O OWOJIOTHH  TIO
MIpEAMETHOM TMHUU yIeOHUKOB «JIuHus xku3HM» 1o penaknueii B.B.[Taceunnka

PabGouast mporpamMmma 10 OWOJOTHMH TPEACTABIsACT COOON IICJIOCTHBIM JTOKYMEHT,
BKJIIOYAIOIIUI pa3fenbl: IUIAaHUPYEeMbIe pPe3ylbTaThl OOy4YeHMs, COAEp)KaHHE TeM Y4eOHOro
npeaMeTa, yaeOHO-TeMaTHIeCKOe TUTAHUPOBAHHE.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA KYPCA BUOJIOT U

JlesTenbHOCTh 00pa30BaTENBLHOTO YUpEkKAeHHU 001iero oopa3oBaHusi B 00y4YeHUU OMOJIOTUU B
CpeIHeH IKoJe T0JKHA ObITh HAallpaBJIeHA Ha JOCTHKCHHE 00YUaIOIIUMUCS CIICTYIOIINX
JIMYHOCTHBIX Pe3yJIbTATOB:

1) peanu3anus STHUYECKUX YCTAHOBOK TI0 OTHOIICHHUIO K OHOJIOTHYECKUM OTKPBITHSM,
UCCIICIOBAaHHSIM U MIX Pe3yJIbTaTaM;

2) MpU3HAHKUE BBICOKOW IIEHHOCTH YKHU3HU BO BCeX €€ MPOSBICHUSX, 3I0POBbS CBOCTO M JPYIUX
JFO/ICH, pean3aiusi YCTaHOBOK 3/I0pOBO 00pa3a KH3HH;

3) chopMUPOBAaHHOCTH MMO3HABATEIBHBIX MOTHBOB, HANPABJICHHBIX HA IOJyYCHHE HOBOTO
3HaHUS B 00JacTW OMOJIOTMH B CBA3M ¢ Oynymiedl npodeccHoHaIbHOW AESITENbHOCTHIO WIIH
OBITOBBIMU ~ TIpOOJIeMaMU, CBSI3aHHBIMH C COXpaHEHHEM COOCTBEHHOTO 3/I0POBbSI U
HKOJIOTHUECKOM Oe30MacHOCTH.

MeTanpeaMeTHBIMHU Pe3yJIbTATAMH OCBOCHHS BBIITYCKHHKAMHU CTapIIeil MIKOIBI YriayOJICHHO
Kypca OMOJIOTHH SIBIISIOTCS:

1) oBrmazeHWe COCTABISIONIMMHU HCCIEIOBATENLCKOW M TPOEKTHOH AEATEIbHOCTH, BKIOYAs
YMEHHS BHJETh NPOOJIEMY, CTaBUTh BOINPOCHI, BBIIBHTaTh THUIOTE3BI, JaBaTh OINpPEACICHUSI
HOHATHUAM, KJacCu(UIUPOBaTh, HAONIONATh, MPOBOJUTH SKCHEPUMEHTHI, JeiaTh BBIBOABI U
3aKJIIOYEHUS, CTPYKTYPUPOBATh MaTepuall, OObSICHATH, I0OKa3bIBaTh, 3AIUILATH CBOU UJICH;

2) yMmeHue paboTaTh C pPa3HBIMH HCTOYHUKAMH OHOJOTHMYECKOH WH(OpMAIMU: HAXOIUThH
Ouonornyeckylo HHGOPMAIMIO B Pa3IMYHBIX MCTOYHHKAX (TEKCTe Y4YeOHHKA, HAy4dHO -
HOMYITAPHON JNHTepaType, OMOIIOTHUECKHX CJIOBapsAX M CIPAaBOYHUKAX), aHAIM3MPOBATh M
OIICHUBATh MH(POPMAIIHIO, MPEe0OPa30BBIBATH HHMOPMAIIHIO U3 OTHOW (GOPMBI B IPYTYIO;

3) crocoOHOCTh BHIOMPATH 1IEIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JEHCTBHUSX U MOCTYIIKaX
10 OTHOIICHHIO K )KWBOH IPUPOJIE, CBOEMY 370POBBIO U 370POBBIO OKPYKAIOIIHX;

4) yMeHue a/iekKBaTHO HCIIOJIb30BATh PEUEBBIC CPEACTBA ISl AUCKYCCHH M apryMEHTAIlUU CBOSH
NO3UIINHU, CPABHUBAThH Pa3HbIE TOUKU 3PEHUS, apTYMEHTUPOBATh CBOIO TOUKY 3PEHHSI, OTCTAHBATh
CBOIO MO3UIIHIO.

[IpenMeTHBIMHU pe3yJIbTATAMH OCBOCHHUSI BHIITYCKHUKAMU CTapIIel IKOJIbI Kypca Onosioruu
yri1y0JieHHO YPOBHSI SIBIISIIOTCS:

B noznasamenvnoil (unmennekmyanvnoi) cghepe:

1) xapakTepucTuKa cofepKaHusl OMOJIOTUYECKOI TeopuH (KJIETOUHAas!, SBOIIOLMOHHAS TEOPUs
Hapsuna); yuenus Bepnaackoro o 6uocepe; 3akoHoB MeH ens, 3aKoOHOMEpHOCTEH
U3MEHYMBOCTH; BKJIa/1a BBIJAIOIIMXCS YUEHBIX B Pa3BUTHE OMOIOTHYECKON HAayKH;

2) BBIJICJICHHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX O0BEKTOB (KJIETOK: PACTUTEIHHBIX U
KUBOTHBIX, OSJIEPHBIX U SJACPHBIX, OJOBBIX U COMATUYECKUX; OPTAaHU3MOB: OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX; BUJIOB, 9KOCUCTEM, Orochephl) 1 mpoIieccoB (0OMEH BEIIECTB, Pa3MHOKEHHE,
JieJIeHNe KIJIETKH, OIJI0JOTBOPEHHE, AEHCTBHE NCKYCCTBEHHOTO U €CTECTBEHHOI'O OTOOPOB,



dbopMupoBaHKE MPUCIIOCOOIEHHOCTH, 00pa30BaHNE BUJIOB, KPYTOBOPOT BEIIECTB U
MIpEBpaICHIE SHEPTUHU B IKOCUCTEMaX U buocdepe);

3) oObsAcHeHHMe poiau Owonornd B (OPMHUPOBAHMK HAYYHOTO MHPOBO33PEHHS: BKIIaaa
OMOJIOTHYECKUX Teopuid B (popMUpOBaHUE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MHPA;
OTPULIATENIbHOTO BIUSHUS aJKOTOJSl, HUKOTHHA, HApKOTHUYECKHUX BELIECTB Ha pa3BUTHE
3apO/IbIIIa YeIOBEKa; BIMSHUS MyTarecHOB HA OPTaHU3M YelIOBEKa, SKOJIOTHYECKHUX (PaKTOPOB Ha
OpPTaHW3MBI, TPHYMH JBOJIOLWH, H3MEHSIEMOCTH BHUJOB, HACICJICTBEHHBIX 3a00JICBaHMIA,
MyTalui, yCTONYMBOCTH U CMEHBI SKOCHCTEM,;

4) npoBeJicHUE J0KA3aTeIbCTB (apryMEHTAIINs) SAMHCTBA KUBON U HEXXUBOW MPUPOJIBI, POJCTBA
JKUBBIX OPraHM3MOB; B3aUMOCBSI3€M OpPraHU3MOB U OKpYXKalouleil cpenbl; HeoOXOIUMOCTH
COXpaHEHMsI MHOT000pa3us BUIOB;

5) yMeHHe MoIb30BaThCst OMOIOIMYECKON TEPMHHOIOTHEH M CUMBOJIHKOM;

6) pelieHHe SJICMEHTAPHBIX OHOJOTHYECKUX 3a7ad, COCTABJICHHE JJIEMEHTApHBIX CXEM
CKPEIIMBAHUS U CXEM MEPEHOCA BEIIECTB U YHEPTHH B SKOCHUCTEMaX (IS MUTAHUS);

7) onucanue oco0eit Mo MOp(}HoIOTHIECKOMY KPHUTEPHIO;

8) BBIABICHHE W3MEHUMBOCTHU, MPHUCIIOCOOJICHUI OPraHU3MOB K Cpelie OOMTaHUs, UCTOYHHKOB
MyTareHOB B OKpYXalomlel cpene (KOCBEHHO), aHTPOIOTCHHBIX H3MEHEHUH B JKOCHUCTEMax
CBOEH MECTHOCTH; U3MEHEHUN B SKOCHCTEMAaxX Ha OMOJIOTUYECKUX MOJIETISX;

9) cpaBHEHHE OHMOJIOTHYECKUX OOBEKTOB (XMMHUYECKHH COCTAB JKUBOW M HEKUBOW MPHPOJIBI,
3apoJiblllia YeJIOBeKa U JIPYrUX MIIEKOMUTAIOUINX, TPUPOIHbIE SKOCUCTEMbI M arpo3KOCUCTEMbI
CBOEH MECTHOCTH), MPOIECCOB (€CTECTBEHHBI M MCKYCCTBEHHBIM OTOOp, MOJIOBOE M Oecroioe
pa3MHOXEHHE) U POPMYITUPOBKA BHIBOJOB HA OCHOBE CPAaBHEHHUSI.

B yennocmmno — opuenmayuonnoit chepe:

1) aHamu3 W OIEHKA Pa3IMYHBIX THUIIOTE3 CYIIHOCTH J>KHU3HHU, IMPOMCXOXICHHUS dYeloBeKa M
BO3HUKHOBEHHUS JKH3HH, TJIO0QIBHBIX JKOJIOTHYCCKUX TIPOOJIeM H TyTeH WX peIICHUs,
MOCJIE/ICTBHI COOCTBEHHOM JIEATEILHOCTH B OKPY KAIOIIEH cpefie; OMOoIOTHIecKoi HHPOpMAIIHH,
MOJTy4aeMOM M3 Pa3HBIX HCTOYHUKOB;

2) OILlEHKa JSTHYECKHX AaCIIEKTOB HEKOTOPBIX HCCIICJOBaHUI B 00JacTH OMOTEXHOJIOTUH
(KIIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOJI0OTBOPEHHE, HAPABICHHOE U3MEHEHHE TEHOMA).

B cepepe mpyooeoii Odeamenvnocmu: OBIAJEHUE YMEHUSMH M HaBbIKAMM TMOCTAaHOBKHU
OHMOJIOTUYECKHUX IKCIIEPUMEHTOB U OOBSICHEHHSI UX PE3YIbTATOB.

B cepepe ¢uzuueckon deamenvnocmu: 000CHOBaHUE M COOMIOACHHE Mep NPOPHIAKTUKU
BUPYCHBIX 3a00JI€BaHUM, BPEAHBIX MIPUBBIYEK (KypeHHe, yIIOTpeOIeHHE aIKOT0JIsl, HAPKOMAaHHS);
IpaBHJIa MOBEJCHUS B OKPY KAIOIIEH cpeie.

B pe3yabTarte n3yueHusi yuedHoro npeamera «buosorus» Ha ypoBHe cpeHero ooiero
oOpa3zoBaHusi:
BbINycKHUK HA YIJIy01eHHOM YPOBHE HAYYHTCH:
— OLIEHUBATh POJIb OMOJIOTUYECKUX OTKPBITHIA U COBPEMEHHBIX MCCIIEOBAaHUHI B Pa3BUTHH HAYKH
Y B MPAKTUYECKOMN AEATETbHOCTH JIIOACH;
— OLEHMBATh pOJIb OHOJOrMM B (OPMHUPOBAHUU COBPEMEHHOW HAy4YHOM KapTHHBI MUDA,
IPOTHO3UPOBATH MEPCIEKTUBBI Pa3BUTUS OUOJIOTHH;
— YCTaHaBIMBAaTh W XapaKTEpPH30BATh CBSA3b OCHOBOIIOJATAIOUIMX OWOJOTMYECKUX IMOHITUI
(KJIeTKa, OpraHu3M, BHUJ, SKOCHUCTEMa, OHocdepa) ¢ OCHOBOIOJIATAIONIMMH HOHATHAMH JPYTHX
€CTECTBEHHBIX HaYK;



— 00OCHOBBIBaTh CHCTEMY B3IJISJIOB Ha >KUBYIO MPUPOIY M MECTO B HEW YEIOBEKa, MPUMEHSIS
OMOJIOTUYECKHE TEOPHH, YYCHHS, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHMMAaTh TPAHUIBI HX
MPUMEHUMOCTH;

— MPOBOJUTH Y4eOHO-UCCIIEIOBATENbCKYIO JESATENIbHOCTh 110 OMOJIOTHUHU: BBIABUTATh T'MIIOTE3BI,
IUTaHUPOBATh paboTy, OTOMpaATh M MPEOOPa3OBBIBATE HEOOXOAUMYIO MH(OPMAIUIO, IPOBOIUTD
9KCIIEPUMEHTBI, WHTEPIPETUPOBATh PE3YJbTAThl, J€JaThb BHIBOJbI HAa OCHOBE IOJIyYE€HHBIX
pE3yIIbTaTOB;

— BBIABIATH U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH pa3HBIX YPOBHEHW OpraHu3aliiuu
KU3HU;

— yCTaHaBIMBAaTh CBS3b CTPOCHUS U (DYHKIHUNA OCHOBHBIX OHMOJIOTHUYECKHUX MAaKPOMOJEKYI, UX
POJIb B IIpolieccax KJIETOYHOTO METa00IU3Ma;

— pemaTh 3a7a4d Ha ompenereHue nocineaoparenbHoctu HykineoTunoB JIHK u nPHK (MPHK),
antukonoHoB TPHK, mocnenoBarenbHOCTH aMUHOKUCITIOT B MOJIeKyJie Oeika, MpuMeHsisi 3HaHUs
0 PEaKIUIX MATPUYHOTO CHHTE3a, TEHETHYECKOM KOJIe, IPUHIUTIE KOMILIEMEHTapHOCTH;

— JlenaTh BBIBOJBI 00 M3MEHEHHSIX, KOTOPBIE MPOU30MIYT B MPOIEcCaX MATPUYHOTO CHHTE3a B
ciydae M3MEHEHUsI Mocie1oBaTeIbHOCTH HykieoTnn0B JIHK;

— cpaBHHBATh (ha3bl JACNEHUs KICTKH; pellaTh 3a/1a4u Ha OMpeelieHue U CPABHEHHE KOJINIeCTBA
reHetTudeckoro marepuana (xpomocom u JIHK) B KileTkaXx MHOTOKJIETOYHBIX OPTaHH3MOB B
pasHbIX (ha3ax KIETOYHOTO IUKIIA;

— BBISBJIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHHS KJIETOK OPraHU3MOB Pa3HBIX IAPCTB >KUBOM
MPUPO/IbI, YCTAHABINBATH B3aUMOCBSA3b CTPOCHUSI U (DYHKIIMI YacTel M OPraHOMI0B KIIETKHU;

— OOOCHOBBIBaTh B3aWMOCBSI3b IUIACTHYECKOTO W DHEPreTHYECKOTO OOMEHOB; CpPaBHUBATH
MPOLECCHl MIACTHYECKOTO U SHEPreTHYeCKOro OOMEHOB, MPOUCXOMAIIMX B KJIETKaX >KUBBIX
OpPTaHH3MOB;

— OMpENeNATh KOJIUYECTBO XPOMOCOM B KIIETKAX PACTEHHWH OCHOBHBIX OTAENIOB Ha Pa3HBIX
JTanax *XU3HEHHOTO LIHKIIa;

— pemiath TeHEeTUYECKHE 3a/layd Ha TUTHOPHIHOE CKPEIIMBAHHE, CICIUICHHOE (B TOM 4HCIIE
CIEIUIGHHOE C TOJOM) HacleJOBaHUE, AaHAJTU3UPYIOLIee CKPEUIMBAaHUE, MPUMEHSS 3aKOHbI
HACJICICTBEHHOCTH U 3aKOHOMEPHOCTH CIETUICHHOTO HACIIEIOBAHUS;

— pacKkpbhIBaTh MPUYHMHBI HACIIEJCTBEHHBIX 3a00JIEBaHUH, apTyMEHTHPOBATh HEOOXOAMMOCThH MEp
penynpexIeHns Takux 3a001eBaHMmi;

— CpaBHUBAThH pa3HbIEC CIIOCOOBI PA3MHOKEHHUSI OPTaHH3MOB;

— XapaKTepHu30BaTh OCHOBHEIE 3TAIlbl OHTOTEHE3a OPTAaHNU3MOB;

— BBISBJIATH MPUYMHBI M CYHIECTBEHHBbIE MPU3HAKM MOJUGUKALMOHHOW U MYTAIlMOHHOM
W3MEHUYUBOCTH; 00OOCHOBBIBATH POJIb H3MEHYMBOCTH B €CTECTBEHHOM M MCKYCCTBEHHOM 0TOOpE;
— 00OCHOBBIBaTh 3HAYEHHME Pa3HbIX METOJIOB CENEKLHU B CO3JaHUHM COPTOB PAaCTEHUH, MOPOL
YKUBOTHBIX U IIITAMMOB MUKPOOPTaHU3MOB;

— 000CHOBBIBATh MPUYUHBI U3MEHSEMOCTH U MHOT000pa3us BHUIOB, IPUMEHSS CHHTETUYECKYIO
TEOPUIO IBOJTIOLINH;

— XapaKTepu30BaTh TMOMNYJSAIUI0 KaK EIWHUILy DSBOJIONWU, BHJ KaK CHCTEMaTHYECKYIO
KaTEeropuio U Kak pe3yabTaT dBOIIOIUH;

— yCTaHaBJIMBATh CBSI3b CTPYKTYPhI U CBOMCTB 3KOCHCTEMBI;

— COCTaBIIAITb CXEMbI TIEPEHOCAa BEHIECTB W DSHEPrUM B DKOCHCTEME (CeTH MHUTaHUs),
MPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCHMOCTH OT U3MEHEHHsI (PAKTOPOB CPEJIbI;

— apryMEHTHpPOBaTh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHIO K HKOJIOIMUYECKHUM MpodiiemMaMm U
MOBEJICHUIO B IPUPOJIHOU CpELIE;

— 000CHOBBIBATh HEOOXOAMMOCTh YCTOMYMBOTO Pa3BUTHSI KaK YCIIOBHS COXpaHEHUsT OMoChephl;
— OIICHMBATh MPAKTHUYECKOE M STUYECKOE 3HAUYE€HHE COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MEAHIIHE, YKOJIIOTUH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

— BBIBISATh B TEKCT€ OMOJOTMYECKOro cojepXaHus MpolieMy M apryMEHTHPOBAHHO ee
OOBSICHSTD;



— TPEACTaBJIATH OMOJIOTHYECKYI0 MH(OpMAIUio B BHIE TEKCTa, TAOMUIIBI, CXeMbl, rpaduka,
arpaMMbl W JIeflaTh BBIBOJBI Ha OCHOBAaHHMM IPEJCTABICHHBIX JAHHBIX; MPEoOpa3OBHIBATH
rpaduk, TabIHILy, AMATPaMMY, CXEMY B TEKCT OMOJIOTHYECKOTO COACPIKAHUS.

Boinycknuk na yenyoneHHoM ypoeHe noayuum 603MOHCHOCHb HAYUUMbCA:

— 0peaHu308b16aMb U NPOBOOUMb UHOUBUOYANLHYIO UCCIE008AMENLCKYIO 0esiMeNlbHOCHb O
ouonocuu  (uru  pazpabamovléamsv  UHOUBUOYANLHBIL  NPOEKM):  8bl08USAMb  2UNOME3bl,
niaHuposams  pabomy, omoOupames U npeodpazoevieamsv  HeobXoouMylo  UuH@opmayuio,
nPoBOOUMDb IKCHEPUMEHMDbL, UHMEPNPEMUposams pe3yabmamvl, 0elamsb 6ble00bl HA OCHOBE
HOJYYEHHBIX Pe3YIbMamos, npedcmagiams NPOOYKm C80UX UCCIe008AHULL,

— NPOCHO3UPOBAMb NOCIEOCMEUsI COOCMBEHHBIX UCCIE008AHUU C YUeMOM IMUYECKUX HOPM U
9KONI02UYECKUX MPeOOBaAHULL

— 6bl0eNAMb CYuecmeeHnvle 0CODEHHOCU MHCUSHEHHBIX YUKI08 Npeocmasumeneli pasHblX
0mMOoeN08 pacmeHuil U MUno8 HCUBOMHBIX, U300PANCAMb YUKIbL PA3BUMUSL 8 BUOE CXEM,

—  aHanU3UPOBAMb U UCHONBL306AMb 6 PEeUeHUU YYeOHbIX U UCCIe008AMeNbCKUX 3a0ay
uHgopMayuro 0 COBPEMEHHBIX UCCIE008AHUAX 8 OUOI02UU, MeOUYUHE U IKOJIO2UU,

- apeyMeHmuposams HeoOxX00uMocms cunmesa ecmecmeeHHO-HAYYHO20 u
COYUOSYMAHUMAPHO20 3HAHUS 8 INOX)Y UHDOPMAYUOHHOU YUSUIUIAYUU,

—  MOOenuposamsv U3MeHeHue dKOCUCmemM Hnoo GIUAHUEM pPA3TUYHBIX 2PV (hakmopos
OKpydHcaroujell cpeobi,

— BbIAGIAMb 6 Npoyecce UCCIe008aMENbCKOL 0esiMeNIbHOCMU NOCIe0CMBUL AHMPONO2EHHO20
8030€licmBUst  HA  3KOCUCMEMbl  C80€20  DecUoHd, Npeoaazams  CHOCOObl  CHUNCEHUs
AHMPONO2EHHO20 8030€lCNBUSL HA IKOCUCTNEMbL,

—  UCnonb308amv  NpuobpemeHHvie KOMHEMEHYUu 6 NPAKMu4eckou OesimeibHOCmu U
NOBCEOHEBHOU JICUBHU Ol  NPUOOpemeHUs Onvlma OessmelbHOCMU, Npeouecmsyrujel
npogheccuonanvHoll, 8 0CHO8e KOMOPOU JieHCum OUoL02Us Kax yueOmslti npeomem.

COILEPKXAHHUE KYPCA BUOJIOT'MH
buosorusi Kak KOMILIEKC HAYK O )KMBOM NpUpoae

Buonorus kak kommiekcHass Hayka. CoBpeMeHHbIe HampaieHus B Ouosnoruu. CBs3b
OMOJIOTUM C JPYrUMHU HaykKamu. BbimosiHeHHe 3aKOHOB (DU3MKM U XMMHH B KUBOW MPHUPOJIE.
Cunmes ecmecmeeHHO-HAYUHO20 U COYUOSYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM 2mane
passumus yusuruzayuu. IlpakTudeckoe 3HaueHre OMOJOTHYECKUX 3HAHUM.

buonornueckne cucreMbl Kak npeaMeT HU3YUYCHUA 6HOHOI‘I/II/I. OcHOBHEIE MMPUHIHIIBI
OpraHu3ani U QYHKIIMOHUPOBAHUS OUOJIOITMYECKUX CUCTEM. buonocuueckue cucmemvl pasHvlx
VpOBHel op2aHu3ayuu.

['unore3sl U TEOpuH, WX PoJib B (POPMUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl Mupa. MeTonbl Hay4HOrO IO3HAaHUS OPraHMYECKOro MHUpa. OKCIEPUMEHTaIbHbIE
METO/Ibl B OMOJIOTHH, CTaTUCTHYECKast 00pabOoTKa TaHHBIX.

CtpykTypHbIe M YHKIMOHAJIbHBbIE OCHOBBI KM3HH

MousiekyasipHblii YPOBEHb

MonexyispHble OCHOBBI KM3HHU. MakpO3JIeMEHTbl U MUKpPOIEeMEeHThI. Heopranuueckue
BemecTBa. Boma, ee ponp B skuBou mpupoxae. ['mapodunbHOCTs M THAPOdOOHOCTH. Poib
MUHEPAIBHBIX coyied B KieTke. OpraHuyeckue BEIIECTBA, IOHATHE O PETYISAPHBIX U
HEperyJIsIpHbIX OnonoiauMepax. YriieBojbl. MoHOCaxapH/ibl, OJUrocaxapuabl U MOIMCaXapUabl.
Oynkuuu yriaeBogoB. Jlumunel. @yakium nunuaoB. benku. ®@ynkumm OenkoB. MexaHusm
nerictBust pepmentoB. Hyknennossie kuciotel. JIHK: cTpoenme, cBoicTBa, MECTOMOMOKECHHE,
¢ynkuuu. PHK: crpoenue, Bunpl, pynkuuu. AT®: crpoenue, pyHkuuu. Jpyrue oprannueckue
BelllecTBa KiIeTku. HanoTtexHonoruu B OMOJIOTHH.



KieTounsblii ypoBeHb

Kinetka — crpykrypHas u ¢GyHKIIMOHATIbHAS €IUHHIIA OpraHu3Ma. Pazgumue yumono2uu.
CoBpemMeHHbIE METObI M3YUeHHsI KiIeTKH. KiieTouHas Teopusi B CBET€ COBPEMEHHBIX JAaHHBIX O
CTpOoeHUH U QYHKIUSIX KIETKU. Teopus cumbuoceneza. OCHOBHBIC YaCTU U OPTaHOM]IBI KIICTKH.
Crpoenune u pyHkiuu Ouosiormdyeckux mMemoOpas. [lutomnasma. Smapo. Ctpoenue n GyHKIIUA
XpoMocoM. MeMOpaHHbIle 1 HeMeMOpaHHbIe opraHousl. Llurockener. Brmouenus. OcHOBHbIE
OTJIMYUTETIbHBIE OCOOCHHOCTH KJIETOK MpOoKapuoT. OTIWYUTENbHbIE OCOOEHHOCTH KIJIETOK
AYKapHoT.

Bupycet — Heknerounas ¢opma xuzHH. CrnocoObl mepenayd BUPYCHBIX HHGEKIUH |
Mepbl TPOGUITAKTUKY BUPYCHBIX 3a00NIeBaHUN. Bupyconoeus, ee npakmuyeckoe 3HaueHue.
Knerounsii merabonmu3m. DepMEeHTATUBHBIA XapaKTep peakiuid OOMEHa BEeIIeCTB. Tarlbl
PHEpreTHUecKoro ooMeHa. A’pobHoe u aHa’poOHoe apixaHue. Pob KIETOYHBIX OPraHOHIOB B
mporieccax dSHepreTudeckoro oOMeHa. ABTOTpodsl u TerepoTpodbl. dorocuuTe3. Dasw
¢dorocunTe3a. XeMOCHHTES.

HacnencrBennas wHpoOpManus W ee peanu3anus B KiIeTKe. | €eHETMYECKHUW KO, €ero
CBOMCTBA. DBOJIIOIMS TpeAcTaBieHui 0 reHe. COBpeMEHHbIE NPEICTABICHHSI O T€HE U T€HOME.
buocunTes Oenka, peakMud MaTPUYHOTO CHHTe3a. Perymsuus paGoTbl '€HOB U IPOILIECCOB
oOMeHa BeIIeCTB B KJETKE. | eHHas WHXXEHepHs, TeHOMHKa, npomeomuka. Hapywenue
OUOXUMUYECKUX NPOYECCO8 8 KIemKe NO0 GIUAHUEM MYMA2eHO8 U HAPKO2EHHbIX euecms.

Knerounsnii nukin: wHTepdaza u neneHue. MWTO3, 3HAYeHHE MHUTO3a, (a3bl MHUTO3A.
ComMarnueckre ¥ TIOJOBBIE KJICTKWA. Meino3, 3HaueHue Meinosa, (a3bl meiio3a. Meito3 B
KU3HEHHOM ITMKJIE OpraHn3MoB. DOpPMUPOBAHHE TMOJIOBBIX KJIETOK Y IIBETKOBBIX PACTCHHU W
MO3BOHOYHBIX >KUBOTHBIX. Pe2ynayus Oenenus KIemokK, HApYuleHus pe2yiayuu Kax NpuyuHa
3abonesanuil. Cmeoiosvie KiemkKi.

Opranusm

Opranu3mMeHHbI YPOBEHb

Oco0eHHOCTH OJHOKJIETOYHBIX, KOJIOHMANBHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB.
B3auMocCBs3b TKaHEM, OPraHoB, CUCTEM OPraHOB KaK OCHOBA LIEIOCTHOCTH OPraHU3Ma.

OcHOBHBIE ITPOLIECCHI, TPOUCXOIALINE B OpraHU3MeE: IMTAaHUE U NUIIEBApEHUE, IBHKEHNE,
TPAHCHOPT BEILIECTB, BBIACIICHHUE, Pa3ApakKUMOCTh, PEryisuus y opranusmoB. [lomnep:xanue
roMeocTasa, IPUHLIUI 00paTHOM CBS3H.

PasmHoxkenue  opranm3MoB. becrogoe W mosioBoe  pa3mMHOXkeHue.  [[BoiiHOe
OIJIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. Buipl ommonorBopeHust y XKHUBOTHBIX. CrocoOsl
Pa3MHOXKEHHMsI y paCTeHHH W )KUBOTHBIX. [lapTeHorenes. OHTOreHe3. OMOpPHOHAILHOE Pa3BUTHE.
[ToctamOpronansHoe passuthe. [Ipsimoe u Hempsimoe pa3BuTHe. JKU3HEHHBIE LMKIBI Pa3HBIX
TPYII OpraHu3MoB. Perymsauus MHAMBUAYaIbHOTO pa3BUTHs. [IpuunHBI HapylleHUN pa3BUTHS
OpraHU3MOB.

Hcropusi BO3HUKHOBEHMSI W Ppa3BUTUS TE€HETHKH, METOJbl TEHETHKHU. [ eHeTmueckas
TEPMUHOJIOTHSI M CHUMBOJIMKA. ['eHotun W ¢eHOoTUN. BeposATHOCTHBIA XapakTep 3aKOHOB
TEHETUKHU. 3aKOHbl HacleAcTBeHHOCTH [. MeHnens w©  yclioBHS MX  BBIIOJIHEHMS.
[uTonornueckue OCHOBBI 3aKOHOMEPHOCTEW HaClI€JOBaHMs. AHAIM3UPYIOLIEE CKpEIIMBaHUE.
XpoMOCOMHasl TeopHsi HacaeACTBEHHOCTH. CLEMIEHHOEe HacleqOoBaHUE, KPOCCHHIOBED.
Omnpenenenne nona. CHEMIEHHOE € MOJIOM HacileAoBaHUE. B3anMopelcTBHE alleNbHBIX U
HEAUIEJIbHBIX T'€HOB. ['€HeTHMYecKue OCHOBbI MHIMBHUIYAJIBHOTO pa3BUTHSA. [ enemuueckoe
Kapmupoeanue.

['eneTnka 4esoBeKa, METOJIbI M3YUYECHHs] T€HETUKHU 4Yes0BeKa. PenpoayKTUBHOE 310pOBbE
yenoBeka. HacnencTBeHHbIe 3a001€BaHUS YENOBEKA, UX MPEAYNPEKICHHE. 3HaUeHUE TeHETUKH
JUTSL METUIIUHBI, STUYECKUE acTIeKThl B 007aCTU MEAUIIMHCKOM T€HETUKH.

I'enotun u cpena. HeHacnencrBeHHas wu3MeHYMBOCTh. Hopma peakiuu npusHaka.
Bapuanuonsslii psn W BapuauMoHHass KpuBas. HacneacTBeHHas W3MEHYMBOCTh. Bubl
HACJICJICTBEHHOW HW3MEHYUBOCTH. KOMOWHATHBHAsS W3MEHYHMBOCTh, €€ WCTOYHUKH. MyTtanuu,
BUJBI MyTauuid. MyrareHsl, HMX BIWSHHE HA OpraHu3sMbl. MyTanuum Kak NIOpPUYAHA
OHKOJIOTMYeCKHX 3a0oseBanuil. BHesiepHast HaclIeACTBEHHOCTh M U3MEHYMBOCTb. DnuceHemuKd.



I[OMGCTI/IKaLII/I}I n CCJICKIINA. HGHTpBI OAOMAIIHUBAHUA  JKUBOTHBIX W  HCHTPLIL
MMPOUCXOKACHUA KYJIBbTYPHBIX paCTeHHﬁ. MCTOI[BI CCICKIHNHU, HX TI'CHCTHYCCKHC OCHOBBI.
HckyccTBeHHBINM 0TOOP. Y CKOPEHHE M TTOBBIIICHHE TOYHOCTH 0TOOpa C TOMOIIBIO COBPEMEHHBIX
MECTOAOB TICHCTUKH H 6I/IOTCXHOJIOFI/II/I. FeTepozmc Hn €ro MHuCIOJb30BaHHEC B CCJIICKIIHUU.
Pacimmpenue TreHETHYECKOro pa3sHOOOpa3usi CeNEeKIMOHHOrO MaTepuana: MOJUILIONANS,
OTOaJICHHAaA I‘I/I6pI/I,Z[I/IBaLII/I$I, E)KCHepI/IMeHTa)IbHBIﬁ MYTarcHes, KJIETOYHAasA HWHXXCHCPUA,
XpPOMOCOMHasi HH)XKEHEpHsl, TeHHasi HHkeHepust. bruobe3omacHoCTb.

Teopus 3BoJTIOUUHA

IHony/ISMOHHO — BUIOBOH YPOBEHb

PasButne sBomonmonnbix uneil. Hayunbelie B3raael K. Jlunnes u JK.b. Jlamapka.
OpomourionHass Teopuss Y. JlapBuHa. (CBHAETENbCTBAa HSBOJIONUHU KUBOW  MPUPOIBI:
MaJCOHTOJIOTUYECKUE, CpPaBHUTEIbHO-AaHATOMUYECKHE, AMOPHUOIIOTHYECKHE,
ouoreorpaduueckue, MoJieKylIspHO-TeHeTuueckue. Pa3purue npeacrasieHuii o Buae. Bua, ero
kputepun. llomynsiius kak (opma CyImecTBOBaHMS BHJAAa M Kak DJJEeMEHTapHas €IWHHUIA
spomtonny. CHHTEeTHYecKass TEOpUs HSBOMIOUMH. MEUKpPO3BOMIOUMSA W MaKpO3BOJIOLMS.
JIBIDKYIIIME CUJIBI ABOJIIOLMH, UX BIUSHUE HA TeHo(oHa nomynsauuu. [pelid reHoB u cnydaiiHble
HEHaIlpaBJIEHHbIE HW3MEHEHUs TeHodoHaa monyasauuu. YpaBHeHue Xapau—BaiinOepra.
MonekymsipHO-TEHETHUECKHE MEXaHWU3Mbl IBOMIONUH. DOpMBI  €CTeCTBEHHOro oTOopa:
OBUOKYLIasi, CTAaOMIM3HpYIOIlas, AU3PYNTHUBHAS. OKOJOrMYecKoe U  reorpaduyeckoe
BUJ000pazoBanre. HampaBneHus u myta SBOMIONUH. DOpPMBI SBONIONUHU: JIUBEPTECHIINS,
KOHBEpreHIus, mapamenu3mM. Mexanusmel agantauuii. KosBomtouusi. Ponib 3BOMIOLMOHHOM
Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

MHuoroob6pa3ue opraHu3MOB M MPUCIIOCOOJICHHOCTh OPTraHU3MOB K cpelie OOMTaHMs Kak
pe3ynbTtar 3Bomtonuu. [IpuHImns! knaccudukarmm, cucreMarnka. OCHOBHBIE CHCTEMATHUYECKHE
rpynmsl oprannyeckoro mupa. CoBpeMeHHbIe MOAXOAbI K KJIacCU(PUKAIMU OPTaHU3MOB.

PasBurTHe xu3Hu Ha 3emue

buocdepHsblii ypoBeHb

MeTtoapl MaTUPOBKH COOBITUM MPOILIOT0, TEOXPOHOJOTHYECKas IKajga. [ umoTe3bl
MPOUCXOXKACHUS Ku3HU Ha 3emiie. OCHOBHBIE 3Tarlbl 3BoIONMK Orocheps! 3emmnu. KimoueBbie
COOBITHSI B ABOJIIOIIMH PACTEHHUH U KUBOTHBIX. BoimupaHnue uoos u e2o npudumbi.

CoBpeMeHHbIE TPEACTaBICHUS O MPOUCXOKACHUM dYesioBeka. (CucremMaTHdeckoe
MIOJIOKEHHUE YEJIOBEKa. DBOJIIOIMS YenoBeka. PakTopsl 3BOJIIOLMY YesloBeKa. Pacel uenoBeka, ux
MPOUCXOKICHUE U €TUHCTBO.

Opranu3msl 1 OKpY:Kal0IIas cpena

JKOCHCTEMHBIIl YPOBEHb

Okonorudyeckue (GakToppl W 3aKOHOMEPHOCTH WX BIMSHHUS Ha OPraHU3Mbl (TMPUHLUIT
TOJIGPAHTHOCTH, JUMHUTHpYIOmUE ¢dakrtopsl).llpucnocobnenuss OpraHU3MOB K JICHCTBHUIO
sKosoruueckux (akTopoB. buonornyeckue putMel. BzaumoseiictBue sxonorndeckux (pakTopos.
DKoJIOruuecKasi Huua.

buoreonieno3. Dkocucrema. KommoneHTsl skocucTteMbl. Tpodwuueckne ypoBHU. THIIBI
nuieBblx nemneil. ITumesas cers. KpyroBopoT BemiecTB M MOTOK PHEPTUU B IKOCHCTEME.
buotnueckre B3aMMOOTHOILIEHHMS OpPraHU3MOB B 3Kocucreme. (CBOHCTBA 3KOCHCTEM.
[IpoxyktuBHOCT, M OmoMacca 3KocucTeM pas3HbiXx TunoB. Cykueccus. Camoperyssius
skocucteM. [locrmencTBus BIMSHUSA JESATENHOCTH YelloBeKa Ha 3kocucTeMbl. HeobxommmocTts
COXpaHeHHs OMOPa3HOO0pa3Hs FKOCUCTEMBI. ATPOILIEHO3bI, KX OCOOEHHOCTH.

buocdepublii ypoBeHb

Yuenne B.U. Bepnanackoro o Omocdhepe, Hoocgepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl. KommoneHnTs! 6mocdepsl 1 ux poias. KpyroBopots! BemiecTB B 6nochepe. buorennas
MUTrpanus aToMoB. OcHogHble 6uombl 3emiu.



Ponp uenoseka B Omoctepe. AHTponoreHHoe Bo3faeiicTBue Ha Oumochepy. [IpupoaHbie
pecypcsl ¥ palHOHAIBHOE MPHUPOAOIONL30BaHMe. 3arps3HeHue Ouocdeprl. CoxpaHeHHE
MHOT000pa3usi BUJOB KaK OCHOBa YCTOWYHMBOCTU Ouocdepbl. Boccmanoeumenvnas sKkono2us.
[IpoGieMbl yCTOMYHUBOTO pa3BUTHS.

[lepcrieKTHBBI pa3BUTHUSL OMOIOTMUYECKUX HAYK, aKTyaJIbHbIE MPOOIEeMBbI OMOJIOTHH.

IlpumepHbIii epeyeHb J1a00PATOPHBIX U MPAKTUYECKHUX PA0OT (HA BLIOOP yuHTes):
TexH1Ka MUKPOCKOTIUPOBAHHUSL.



W3y4deHne KIeTOK paCTeHUH U JKUBOTHBIX 110JI MUKPOCKOIIOM Ha FOTOBBIX MUKpOINpENnaparax 1 ux
OINMCAaHUE.

[TpuroroBnenue, paccMaTpUBaHNE U ONMCAaHUE MUKPOIPENAPAaTOB KIETOK PACTEHU.
CpaBHeHHE CTPOCHHUS KIETOK PACTEHUH, )KUBOTHBIX, TPUOOB U OaKTEpHid.

W3ydeHne ABMKEHUS LUTOILIa3MBl.

N3ydeHne mia3mMonmsa 1 Jeia3Moian3a B KIeTKaxX KOXKULbI JTyKa.

N3yuenne pepMEeHTaTUBHOTO pacUICTIIICHHs IEPOKCHIA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX
KJIETKaX.

MexaHu3MBbl CaMOPETYJIALMH.

O6napy>xeHue 0eJIKOB, YII€BOI0B, JUMHIOB C OMOIILI0 KAYECTBEHHBIX PEAKIIHIA.
Brigenenune JJHK.

N3yueHne KaTaIMTHYECKON aKTUBHOCTH (PepPMEHTOB (Ha MPUMEpE aMUJIa3bl WK KaTalasbl).
Habnronenne MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JiyKa Ha TOTOBBIX MUKpOIpenapaTax.
N3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOIpenaparax.

N3ydenne ctaguii Meii03a Ha TOTOBBIX MUKpOIIpenapaTax.

N3y4deHne cTpoeHHs MOJIOBBIX KIETOK HAa FOTOBBIX MUKpOIIpenapaTax.

Pemenne sneMeHTapHbIX 33124 110 MOJIEKYJISIPHOI OHOJIOTHH.

BrisiBieHne npru3HaKoB CXOACTBA 3apOAbILIEH YETOBEKA U JPYTHX TO3BOHOUHBIX )KMBOTHBIX KaK
JI0OKa3aTelIbCTBO UX POACTBA.

CocraBiieHrE JIEMEHTAPHBIX CXEM CKPELIUBAHUS.

Pemienne reneTnyeckux 3agad.

N3yuenue pe3ynbTaToB MOHOTHOPHIHOTO M JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI.
CocraBieHre U aHaJIU3 POAOCIOBHBIX YEJIOBEKa.

N3ydenne n3MEHYNBOCTH, NOCTPOCHHUE BAPHALIMOHHOTO PAJla U BAPUALIMOHHON KPHUBOIL.
Onucanne peHoTHma.

CpaBHeHue BUJOB 110 MOP(OIOTHIECKOMY KPHUTEPHIO.

Onucanue MpUCIOCOOICHHOCTH OpraHU3Ma 1 €€ OTHOCUTEILHOTO XapakTepa.

BrisiBnenue npucnocoOaeHnii OpraHu3MOB K BIUSHUIO Pa3IMYHBIX 3KOJOTHUECKUX (aKTOPOB.
CpaBHeHHE aHATOMHYECKOTO CTPOCHHUS PACTEHUH pa3HbIX MECT OOUTaHUSI.

MeTtobpl u3MepeHus PaKTOpPOB CpeIbl OOUTaHUS.

N3yyeHue 3K0I0TMUeCcKUX alalTaldi YeJI0BeKa.

CocTaBiieHne NHILEBbIX HETEH.

W3y4yeHue 1 onrcanyue 3KOCUCTEM CBOEU MECTHOCTH.

MonenrpoBaHie CTPYKTYp U IPOLIECCOB, MPOUCXOIALINX B IKOCHCTEMAX.

OneHka aHTPONOT€HHBIX U3MEHEHUH B PUPOJE.

YYEBHO - TEMATHYECKOE IINTAHUPOBAHHUE
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