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Ilnanupyemble pe3yJbTAThl 0CBOECHHS NPeAMeTa 0100 ust

B mpomnecce obydenuss Ouonormun B 10 m 11 kiaccax mpeaycMOTPEHO ITOCTHKEHUE
YUaLIUMUCS CIEAYIOLUX JAUUHOCHHBIX PE3Y/IbMamog:.

* c(hOpMHPOBAHHOCTh, MOTHBAIIMM K TBOPYECKOMY TpyaAy, K paboTe Ha pe3ysbTar;
OepeKHOMY OTHOILEHUIO K IIPUPOJE, K MATEPUATIbHBIM U JYXOBHBIM LIEHHOCTSIM;

* c(hopMHPOBAHHOCTh YOEXKIEHHOCTH B BAXKHOM POJIM OMOJOTMU B KH3HU OOILECTBA,
NOHUMaHH 0COOEHHOCTEH METOI0B, IPUMEHIEMbIX B OMOJIOTHYECKUX UCCIICIOBAHUSX;

* peanu3anus 3TUYECKUX YCTAHOBOK IO OTHOUICHHIO K OWOJIOTMYECKUM OTKPBITHUSIM,
UCCJIEOBAHMSIM U UX PE3yJIbTaTaM;

* c(hOopMHPOBAHHOCTh HAYYHOM KapTHHBI MHpa KaK KOMIIOHEHTa OOIIeYelIOBEYECKON U
JUYHOCTHON KYJIBbTYphI Ha 0a3e OMOIOTHYECKUX 3HAHUN U YMCHHIA,

* [IPU3HAHUE BBICOKOW IIEHHOCTH >KU3HU BO BCEX €€ MPOSBICHUSX, 3/10POBbS CBOETO U
JPYTUX JIOJICH; peann3anusi yCTAaHOBOK 3/I0pOBOTO 00pa3a KHU3HH;

* chOpMHUPOBAHHOCTh IIO3HABATENbHBIX MOTHBOB, HAIPABJICHHBIX Ha OBJAJCHUE
HaBBIKAMHU CAMOCTOSTEIILHOTO IPUOOPETEHNS HOBBIX 3HAHUM;

* 3HaHME€ O MHOr0OOpa3UM >KUBOW MPHUPOABI, METOAaX €€ W3Y4YEHHUs, POJU YUEOHBIX
YMEHHH JJIsl TMYHOCTH, OCHOBHBIX MPUHIUIIOB U IPABUJI OTHOIICHUS K dKUBOU MPUPOJIE.

Taxxe npeaycMOTpeHO JOCTUKEHUE MemanpeomMemnvix pe3yibmamaog, Takux Kak:

* OBJIQJICHHE COCTABJISIOUIMMH HCCIIEI0BATENIbCKON M MPOEKTHOW AEATEIbHOCTH, B TOM
YyHhClie YMEHHEM BUJAETH MpoOJeMy, CTaBUTh BOIPOCHI, BBIABUIATH TUIIOTE3bl, JaBaTh OII-
peneneHusl TOHATUSAM, KiaccU(PHUIMPOBaTh, HAONIONATh, MPOBOJUTH AKCIEPUMEHTHI, JEIaTh
BBIBO/JIbI U 3aKJIIOUEHUS, OOBSICHSITH, JOKa3bIBaTh, 3ALLUIIATH CBOU UJIEU;

* KOMIIETEHTHOCTh B 00JacTU UCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
texHosoruit (MKT), ymenue pabotath ¢ pa3HbIMH MUCTOYHUKAMU OHONOrMYecKoil nHpopMaImy;
CaMOCTOSITENIbHO HaXOJAUTh OMOJIOTMYECKYI0 MH(QOPMAIUIO B Pa3IMUHBIX UCTOYHHKAX (TEKCTE
y4eOHHUKa, JOMOJHUTEIBHON JUTEpaType, CIpaBOYHUKAX, CIoBapsx, HWHTepHET-pecypcax);
aHaJIM3UPOBATh U OIICHUBATH MH(OpMaIHIO, MPeoOpa3oBbIBATh €€ U3 OJTHON (OPMBI B IPYTYIO;

* YMEHHE aJIeKBaTHO MCIOJb30BaTh PEUYEBBIE CPEACTBA JJIS AUCKYCCUU M apryMEHTAIH
CBOEH NO3ULIMHU, BHICIYLIMBATh U CPaBHUBATH pPa3HbIe TOUKHU 3PEHUS, apryMEHTHUPOBATh CBOIO
TOUYKY 3pEHHS], OTCTaUBaTh CBOIO MO3UIHIO;

* CIIOCOOHOCTH BBIOMpATh II€JIEBbIE M CMBICIOBBIE YCTAHOBKHU [UIS CBOMX JIEHCTBHIA,
MIOCTYIKOB 110 OTHOIICHHUIO K KUBOM IPUPOJIE, 30POBBIO CBOEMY U OKPYKAIOIIMX.

JlocTuKEHUE npeomMemHbIX pe3ynbmamoe — 3HAaHUM, YMEHHM, KOMIETEHTHOCTEH,
XapaKkTepU3yIOIUX KadecTBO (YpOBEHb) OBJAQJAEHUS YUYAIIMMUCS COJAEp)KaHHEM Y4eOHOro
npeaMeTa, peaycMaTpuBaeT:

* XapaKTepUCTUKY COJepXaHHUsi OWOJIOTUYECKUX TEOpHM  (KJIETOYHOH  Teopuw,
sBosmroIMoHHON Teopun Y. [lapBuna), yuenuss B.U. Bepnanckoro o Ouocdepe, 3axoHoB I'.
Mengens, 3aKOHOMEPHOCTEH W3MEHUMBOCTH, BKJIaJa BBIJAIOIIMXCS YYEHBIX B pa3BUTHE
OHOJOTrNYECKON HAYKH;

* YMEHHE OIpeNieNATh CylIeCTBEHHbIE IPU3HAKU OHOIOTHYECKIX 00BEKTOB U MPOIIECCOB,
COBEpUIAIOIIMUXCA B JKMBOW IPHUPOJE HA pa3HBIX YPOBHAX OpraHU3alluy >KU3HH; YMEHHE
CpaBHUBATh MEXIY COOOW pa3IuvHbIe OMOJOTHYECKHE OOBEKTHI, CPaBHHMBATh M OIICHUBATH
MEXy COOON CTPYKTYpHBIE YPOBHU OpPTraHU3ALMH KU3HH;

* 00bsiCHEHHE posiu OuoNoruu B (POPMUPOBAHMM HAYYHOTO MHPOBO33PEHMUS; BKIIaa
OMOJOrHYecKNX Teopuil B (OPMHUPOBAHHE COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHBI MHUPA;
OTPULIATENIBHOTO BJIUSHUS QJIKOTOJsl, HUKOTHHA, HApPKOTHYECKHMX BEIIECTB HA pa3BUTHUE
3apo/Iblllla YEeJIOBEKa; BIMSHMS MYTareHOB Ha OPraHU3M 4YeJIOBEKa, IKOJIOTHYECKUX (PaKTOPOB Ha
OpPraHU3Mbl; IPUYHMH 3BOJIIOLNH, U3MEHSEMOCTH BHJIOB, HACJIEICTBEHHBIX 3a00JI€BaHHMA, MyTa-
1AM, YCTOWYUBOCTH U CMEHBI SKOCHCTEM;



® yMEHHME IMPUBOJIUTH J0KA3aTeIbCTBA (ApryMEHTAIMI0) €IMHCTBA JKUBOM M HEKUBOUI
IIPUPOABI, €€ YpPOBHEBOM OpraHM3allMM M DJBOJIOLUM; POACTBA JKUBBIX OpPraHU3MOB; B3au-
MOCBSI3€il OPraHM3MOB M OKPYXKAaOIIeH cpenbl; HEOOXOIUMOCTH COXPaHEHUS MHOTroo0pas3us
BHJIOB U DKOCHUCTEM,;

® yMEHHE I0JIb30BaThCS OMOJIOTUYECKON TEPMUHOJIOTHEH U CHMBOJIMKOM;

® yMEHHE pelaTh IEMEHTAapHble OMOJOIMUYECKHE 3aJaud, COCTABIATH 3JIEMEHTAapHbIC
CXEMBI CKpELMBaHMs U CXEMBI IIEpEeHOCca BEIECTB U SHEPTUU B IKOCHCcTeMax (LIeNU MUTaHMs);

® yMEHUE IPOBOJUTH AHAIM3 U OLEHKY pPa3JIMYHBIX TUIIOTE3 O CYIIHOCTH JKHU3HH, O
IPOMCXOXKACHUHU KU3HM U YeNIOBEeKa; IJI00AJIbHBIX HKOJOTMUYECKUX IMpoOsieM U ImyTell ux pe-
HICHUS; TOCIEICTBUI COOCTBEHHOW IEATENFHOCTH B OKPYXarollel cpeze; 4Ype3BhIYaifHbIX
CUTyallUi MPUPOIHOTO U TEXHOI'€HHOTIO XapakTepa; OMoJoruueckoi nHdopMaiuy, noiryyaemMoin
U3 pa3HbIX UICTOYHUKOB;

® OLIEHKY 3TUYECKHX AaCHEKTOB HEKOTOPBIX HCCIEN0BaHMM B 00JacTH OMOTEXHOJIOTUH
(KJIOHMPOBAHUS, UCKYCCTBEHHOTO OIJIOJJOTBOPEHMSI, HAIIPaBIEHHOTO0 U3MEHEHUS T€HOMA);

® I0CTAaHOBKY OMOJIOTHYECKUX IKCIIEPUMEHTOB B OOBSICHEHHE X PE3YJIbTaTOB.

Bce smMuHOCTHBIE, METanpeAMETHBIE M NPEIMETHBIE PE3YJIbTAThl IIPU OCBOCHHUH
coJiepkaHusl mporpamMmbl Kypca omonoruu s 10-11 kmaccoB OymyT HpOSBISATHCS B 3HAHUSX,
OTHOIIEHUSIX M JIeATENIbHOCTU: Yy4eOHO-IIO3HABATENbHOM, WHTEIUIEKTYalbHOH, II€HHOCTHO-
OpPUEHTAIMOHHOU, TPYIAOBOH, IKOKYIBTYPHOU, IPUPOJOOXPAHHON, (GPU3UIECKON U ICTETHUECKOU

Coaep:kaHue y4e0HOIro nmpeamMera

10 kaacc

Paznen 1

BBenenne B kypc o0mieit 6moJsiorum (6 u)

buonorus kak Hayka. Otpacnu Ouosyoruu, €€ CBsi3u C JAPYTMMHM HayKaMu. 3HaueHHE
MPAKTUYECKON OHOJIOTHH.

OcHoBHbIE CBOMCTBA KU3HU. OTINYUTENbHbBIE TPU3HAKH KHUBOTO.

buonornueckue cucremsl. buocucrema Kak CTpPYKTypHas €QUMHUIA >KUBOM MATEpHH.
OO0ume mpu3HaKK OMOCUCTEM. YPOBHEBAs OpraHU3alys KUBOH IPUPOJIBI.

Ponp Ouonoruueckux Teopui, wuae, rumnores B (OPMUPOBAHHH COBPEMEHHOM
€CTeCTBEHHOHAYYHOI KapTHHBI MUpA.

MeTobl H3y4eHus )KUBOH MPUPOIbI (HaOIr0IeHNe, N3MEPEHNE, ONMCAHNE, SKCIIEPUMEHT,
MO/JICJIUPOBAHUE).

B3anMocCBsI3b IPUPOIBI U KYIBTYPHIL.

JKcKypeus B npupoay MHoroo0Opasue BUJOB B pOJHOM MpUpo/Ie.

Pa3znen 2

Buocdepnblii ypoBeHb :ku3Hu (8 4)

Ocobennoctu 6nochepHOro YpOBHS OpraHU3AINH KU3HH.

VYuenue B.U. Bepuazackoro o 6uocdepe. @yHKINHU )KUBOTO BelllecTBa B buocdepe.

['umoTte3bl 0 MpPOMCXOXKJIEHUU >KU3HM (KUBOro BemiecTBa) Ha 3emie. PaGorsr A.U.
Onapuna u [x. XonzaeiHa. DBomouuss Ouocdepbl. DTanmbl OMOJIOTMYECKONH 3BOJIONUH B
pa3Butun Ouocdepsl. buonoruueckuit kpyropopor. KpyroBopor BeliecTB U MOTOK HEPrHH B
6uocdepe. buochepa kak rinodambHas OMO - M IKOCUCTEMA. YCTOHYMBOCTH Ouochepsl u eé
TPAYHHEL.

YenoBek kak xkurenb Ouochepsl. ['mobanbHble M3MEHEHHMS B Ouocdepe, BbI3BaHHBIE
JeSITeIbHOCThIO uesoBeKa. Pollb B3aMMOOTHOIIEHUN 4YeoBeKa W MPUPOJBI B Pa3BUTHH OHO-

cdepsl.



Cpenpl KHU3HH OpPraHU3MOB Ha 3emiie. DKOJOrHUecKue (PakTopbl cpenibl: a0HOTHYECKHUE,
OMOTHUYECKUE, AHTPOIOTeHHbIE. 3Hau€HHE 3KOJOIMYECKUX (PAKTOPOB B >KU3HU OPraHU3MOB.
OnTuManbHOE, OTPAHNYMBAIOLIEE U CUTHAIBHOE ACHCTBHS SKOJIOTHYECKHX (aKTOPOB.

Paszgea 3

Buoreonenornyecknii ypoBeHb :ku3Hu (7 4)

Oco0eHHoCTH OHOreOLIEHOTUYECKOTO YPOBHS OpraHU3alliy KUBOW MaTEPUU.

Bbuoreoneno3 kak OmocucremMa u 0coOblil ypOBEHb OpraHM3alUy KU3HU. bruoreoneHos u
skocuctema. CTpoeHue U cBoOiicTBa OuoreoneHo3a. BumoBas u mpocTpaHCTBEHHAs CTPYKTypa
OuoreoleHo3a.

Tunsl cBsizeld u 3aBucuMocTedl B OuoreoneHose. [IpucrnocobineHuss opraHu3mMoB K
COBMECTHOH JKHM3HHU B OuoreoneHo3e. KpyroBopot BemecTs 1 MpeBpalieHusi SHEPruu — IIIaBHOE
YCIIOBUE CYIIECTBOBAHUSA OMOreo11eH03a (IKOCUCTEMBI).

YCeTounBOCTh M JIMHAMHUKA OWOTEOLIEHO30B (IKOCHCTEM). bBHOJIOTHYECKHe pPUTMBL.
Camoperynsiiiuss  9KOCHUCTEM. 3apOKJIeHHE M CMEHa OHoreoneHo3oB. MHoroobpasue
OuoreoneHo30B (kocucreM). Arposkocuctemsl. [lomnepxkanue pa3zHOOOpasusi SKOCHCTEM.
DKOJOTHYECKHE 3aKOHBI IPUPOIOTOIH30BAHUS.

Jlabopamopuasa pavoma Ne 1 [1pucnocoOIEHHOCTh PACTEHUN U KUBOTHBIX K YCIOBUSAM
JKU3HU B JIECHOM OHMOTEOIICHO3E.

Paznen 4

MonyasinMoOHHO-BU/I0BOH YPoBeHb :ku3HU (13 u)

Bun, ero kputepuu u crpykrypa. [lomymnsius kak HajgopraHu3MeHHash OUocucTeMa —
¢dbopma cyiiecTBOBaHUS BUAA U 0c00asi TeHeTUYecKasi CUCTeMA.

Pa3Butne sBomtonmoHHbIX Huaed. 3HaueHue pabor XK.-b. Jlamapka. DBomronuoHHOe
yuenue Y. Jlapsuna. [lomynsiiusi - OCHOBHAS €IMHHUIIA YBOIONNA. [IBYOKYIIHE CHITBI U (DaKTOPBI
HBOJIIOIMM KUBOHM mpupozsl. PesynbraTsl sBomonnu. MHoroo6pasue BuioB. CuctemMa >KUBBIX
opranu3MoB Ha 3emJie. [Iprcnoco6IeHHOCTh OPraHu3MOB K Cpeie OOUTaHUSI.

OOpas3oBanue HOBBIX BHJOB Ha 3emisie. CoBpeMEHHOE YdeHHE 00 D3BOJIOUUU —
cuHTeTnueckas Teopus 3Bosoruu (CTI).

YenoBek Kak YHHUKAJIbHBIM BHJI )KMBOM MPUPOJBI. DTallbl Mpolecca MPOUCXOXKACHUS U
HBOJIIOLIMM YeNloBeKa. [WIoTe3pl O MPOMCXOXKIEHUM ueloBeka M ero pac. EanHcTBO
4eJI0BEYECKHX pac.

OcHOBHbBIE 3aKOHOMEPHOCTH 3BOJIOLMHU. buonormueckuil mporpecc M OMOJIOTHYECKUIN
perpecc. OCHOBHbIE HAaNPaBJIEHUS ABOIIOLMU: apoMOp(O3, UANOAANTALUSA U JeTeHepariysl.

[Ipobnema coxpaneHuss OHMOJOTHYECKOTO Pa3HOOOpa3usi Kak OCHOBA YCTOMYHMBOTO
pa3BuTHs 6nocdepbl. CTparerus CoOXpaHeHHs IPUPOIHBIX BUIIOB.

3HavYeHHE MOMYJISIIITHOHHO-BUIOBOTO YPOBHSI JKU3HU B OHocdepe.

Jlabopamopnas paboma Ne 2 Mopdonorndeckue KpUTEpHH, UCIIOIb3yeMbIE TPH OIpe-
JIEJIEHUU BUJIOB.

Jlabopamopuas paboma Ne 3 HaGmoneHne nmpu3HakoB apomMopdosa y pacTeHHH U >Ku-
BOTHBIX.

Jkckypeust B npupoay Ce30HHbIE U3MEHEHUs (PUTMBbI) B )KUBOI IpHpoIe.

11 kaacce

Pazgen 5

Opranu3MeHHbIii YpOBeHb ku3Hu (16 1)

Opranusm Kak Ouocucrema.

OOMeH BellecTB U MPOIECChl KUZHEAEATEIIbHOCTH OpraHu3MoB. Perymsius mpoieccoB
KHU3HEIEATEIIbHOCTH OPraHu3MoB. THITBI MTUTAHUS OPTaHU3MOB: Fe€TEPOTPOPHI K aBTOTPO(DEI.



PasMHOXXeHHE OpraHu3sMOB — II0JIOBO€ M Oecrmojoe. 3HaueHHE OIIOAOTBOPEHHS.
JIBoifHOE OIIOOTBOPEHUE Yy TMOKPHITOCEMEHHBIX (LIBETKOBBIX) pacTeHuil. MckyccTBeHHOE
OIUIOJOTBOPEHHUE Yy PACTEHUM U KUBOTHBIX.

WnouBuayanbHoe — pa3BuTHE  opraHu3Ma  (OHTOreHe3).  OMOpPUOHAIBHBIN U
[IOCTAMOPHUOHAJIBHBIN EepUOAbl pa3BUTHS opraHuszma. llocnencTBus BIMSHUS —AIKOTOJIA,
HUKOTHHA U HAPKOTUYECKUX BELIECTB HA PA3BUTHE 3apOJbIIlIa YEJIOBEKA.

HacneacTtBeHHOCTh M M3MEHYMBOCTH — CBOMCTBA OpPraHW3MoOB. I eHeTMKa — Hayka o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYMBOCTH.

W3MeHunMBOCTH  NpPU3HAKOB  opraHu3Ma W e€ Tumbl  (HACIHEACTBEHHas WU
HEeHaclleJICTBeHHas). MyTanuu, ux marepualibHas OCHOBa — HM3MEHEHHE I'€HOB M XPOMOCOM.
MytareHsl, X BIMSHUE HA OPraHU3M YEJIOBEKA U )KUBYIO IIPUPOLY.

['eHeTnyeckne 3aKOHOMEPHOCTM HACJIEAOBaHMs, ycTaHOBJIeHHble . MenneneMm, ux
IIUTOJIOTUYECKHE OCHOBBL. MOHO - W quUrnOpuaHoe ckpemmBanue. OTKIOHEHUS OT 3aKOHOB I
Mennens. 3akon T. Moprana. BisaumoneiictBue T1eHOB. XpOMOCOMHasi  TE€OpHUs
HacsieACTBEHHOCTU. COBpPEMEHHBIE IIPEICTABICHUS O T'€HE, TEHOTHUIIE U TEHOME.

'eneruka moyia M HacjeloBaHUE, CLEIUICHHOE ¢ moiioM. HacnenctBennblie Ooyie3HH
YeNoBeKa, X NPOPUIAKTHKA. DTHUECKHE aCTIEKThl MEUIIMHCKON TeHETHUKY.

@DaKTopHl, OMpEIeNANIe 3J0POBhE YeloBeka. TBOpUECTBO KaK (aKTOp 310POBbS H
nokasaTeslb 00pasa KU3HHU YeJOBeKa.

I'enernueckue ocHoBbl cenekunu. Bkian H.M. BaBunoBa B pa3BuTHE CEIEKLIUU. Y YEHUE
H.M. BaBuioBa o neHTpax IPOUCXOXKACHUS KyJIbTYPHbIX pacTeHUi. OCHOBHbBIE METO/bI CEJIEK-
[UU: TUOPUIN3ALINS U UCKYCCTBEHHBIN 0TOOD.

buorexHonorus, €€ NOCTHKEHHUSA. DTHUYECKHE aCHEKThl HEKOTOPHIX HCCIIEOBaHUI B
OMOTEXHOJOTHH (KIOHHPOBaHUE, UCKYCCTBEHHOE OIUIOOTBOPEHME, HANpPaBIEHHOE W3MEHEHHE
reHOMa).

Bupycst — Heknerounas ¢opma ku3HH. BupycHele 3a6oneBaHus. CrnocoOsl
npopunaktuku CIIN/a.

Opranu3MeHHbIN YPOBEHb KU3HU U €T0 POJIb B IPUPOJIE.

Jlabopamopnas paboma Ne 4 MonudpukanroHHasi U3MEHYUBOCTb.

Paznen 6

Kuerounblii yposensb sxxu3uu (10 1)

Pa3Butne 3nanuii o kaerke (P. I'yx, K.M. bap, M 4. llneiinen, T. llIsann, P. Bupxos).
[MuTonorus — Hayka o KjieTke. MeTo1bl H3y4eHUsI KIETKH.

Bo3HUKHOBEHME KIIETKM Kak »5Tall SBOJIIOIMOHHOTO pa3BUTUs >Ku3HU. Kietka —
OCHOBHAsl CTPYKTYpHas, (QYHKLIHMOHAJIbHAas W TEHETHYeCcKass €JUHHMIA OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHu3MoB. MHOrooOpa3ue KJIeToK U TKaHEeH.

Knerounas Tteopus. 3HaueHHE KIETOYHOM TEOPHUM B CTAHOBJIEHHUU COBPEMEHHOMU
€CTECTBEHHOHAYYHOW KapTUHBI MUpA.

OcHoBHble yacTu KieTKH. [loBepXHOCTHBIN KOMIUIEKC. LluTomnasma, e€ opraHouasl U
BKJIIOUEHMS. Aapo.

IlocTrosiHHBIE W BpeMEHHbIE KOMIIOHEHTHI KJIETKH. MeMOpaHHBbIE W HeMeMOpaHHBbIE
OpraHouibl, UX QYHKIUU B KIETKE.

HosinepHble  (MIPOKApHOTHI) M SJEpHBIE (dYKAapUOTHI) OpraHU3Mbl. [ HUMOTE3Bl O
MPOUCXOKJIECHUH SYKapUOTUUECKONU KIETKH.

JKu3HEHHBIM LUK KIEeTKH. JleneHue KIeTKH — MHUTO3 M Melo3. Comarnyeckue H
moJIoBbIe KJIeTKH. OCOOEHHOCTH 00pa30BaHUS MOJIOBBIX KIIETOK.

CrpykTypa u pyHkuuu xpomocoMm. Crnenudpuruueckue 6€IKH XpoOMOCOM, UX (QYHKLHH.
Xpomatun. Kommaktuzamusi xpoMocom. JIMTUIOMIHBIA W TaluIOWIHBIA HAOOPBI XPOMOCOM.
["'oMosIornyHBIE U1 HETOMOJIOTUYHBIE XPOMOCOMBI.



lapmonmst u 1menecooOpa3HOCTh B KMBOW mpupone. KieTouHwsli  ypoBeHB
OpraHU3aluy XHU3HHU U €ro POJb B IPUPOJE.

Jlabopamopnas paooma Ne 5 VccnemoBanume (a3 MHUTO3a Ha MHUKpOIpenapare
KJIE€TOK KOHYHMKA KOpPHA.

Paznen /7

MoJiekyasipHblii YPOBeHb KU3HHU (7 1)

XUMHYECKUN cOCTaB KJIETKH. Makpo- M MHUKpodjaeMeHTbl. OpraHuyeckue u
HEOpPraHU4YeCKUe BEIIECTBA, UX POJIb B KIETKE.

MoHoMepHBIE ¥ MOJUMEpHbIe coenuHeHusi. OCHOBHBIE OWOMOJMMEpPHEIC
MOJIEKYJIbl )XKUBOW MaTtepuu. CTpoeHHE M XUMHUYECKHUM COCTAaB HYKJIEHMHOBBIX KHUCIOT.
Crpykrypa u ¢yuknuu [JHK. Pennukanus JJHK. Marpuunas ¢yakuus JHK. IIpaBuno
koMmmemMeHTapHoctu. ['ed. 'enetuueckuit koxa. [lonstue o kogone. Ctpoenue, GpyHKIIUU
u mHOrooOpasue ¢popm PHK B knerke. Ocobennoctu JJHK kIeTOK 3yKaproOT ¥ MPOKAPHUOT.

[Inactuyeckuit u osHepreruyeckuidi obmeH. IIpomecchl cuHTE3a Kak 4YacTh
MeTabonu3ma KuUBOW KiIeTkH. DorocuHTe3. CBETOBBIE ¥ TEMHOBBIC pPEAKIUH
dotocunteza. Ponbs portocunTesa npupoae. XeMoCcHHTE3. DTamnbl OMOCHHTE3a OelnkKa.

MonexynaspHble NOpPOLECCHl pAacCUIENJIeHUs BEIEeCTB B KieTrke. I[loHsatue o
KJIE€TOYHOM JbIXaHUU. BECKUCIOPOAHBIA U KHUCIOPOAHBIM 3Tanbl AbIXaHUS KaK CTaaUU
obecrieueHus KIETKU dHEPrueil. Perynsatopbl OMMOIIEKYIISIPHBIX MPOIIECCOB.

[TocnencTBusa aeATenbHOCTH uenoBeka B Ouocdepe. OmacHOCTh XUMHYECKOTO
3arpsi3HEHUs] OKpyxkawiei cpeasl. [I[paBuna moBeaeHUs B MPUPOJHON cpene. 3HAUCHHE
9KOJIOTHYECKOM KYJIbTYphI YeJIOBEKa U OOIIEeCTBa.

MosiekynsipHBIN YpOBEHBb KU3HU, €0 OCOOCHHOCTH U POJIb B IPUPOJIE.



