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HNOACHUTEJBHASA 3AIIMCKA
B pabouyio npoepammy no npeomemy «buonozusy eéHeceHvl U3MEHEHUs, Ompaxicaroujue
x00 peanuzayuu npozpammol socnumarnus MOY «Poocoecmeencrkas COLLly. Buecen mooynv

«IIxonvuoui yporky (Ilpomokon 3acedanus nedazozuyeckozo cosema Ne 14 om 26.08.2021,
npukaz Ne 211 om 26.08.2021 «O enecenuu usmenenuti 6 OOl HOO, OOII OO, OOII COO»)

Pabouas nmporpamma azapecoBana yyammmest 10-11 kiaccoB 001eo0pa3oBaTe/ibHOIO
yupesxaeHus. PaGouas mporpaMma cocTaBjieHa Ha OCHOBe aBTOPCKOM IIpOrpamMMbl Kypca
ITonomapeBa M.H., Kyumenko B.C., Kopuuinoa O.A., dparomuino A.I'., Cumonosa T.C.
buonorus: 5-11 xnaccer: nporpammsel/[.H. Tlonomapépa, B.C. Kyumenko, O.A. Kopuuiosa u
ap.]- M.: Benrana-I'pag, 2019. — 400 c.

Pa6ouas nporpamma coorBerctByer @I'OC COO

[Ipenmer «buonorus» otHOcUTCS K mpeaMerHol obnactu «EcTecTBeHHOHay4yHbIe
npeaMeThb».

eas nporpaMmsi:

CdopmupoBath y MIKOJLHUKOB B MpOIECCe OMOJIOTHYECKOTO 00pa30BaHUs MOHUMAaHUE
3HAYCHUs] 3aKOHOB MW 3aKOHOMEPHOCTEH CyIIEeCTBOBAaHUS U Pa3BUTHS KUBOW TIPUPOJIEI,
OCO3HAHWE BeJIMYailllield [eHHOCTH *U3HU M OMOJIOrMYECKOTro pa3HOOOpa3usl Haulell IJIaHeTshl,
MOHMMAaHHE PpOJIM TpOoIlecca HBOJIONMM M 3aKOHOMEPHOCTEH TMepefayd HacleACTBEHHOU
nHpopManuu st 00BICHEHNUSI MHOT000pa3us (hopM KU3HU Ha 3emiie.

Cpoxu peaju3anuy NnporpamMmbl — 2 roja.

OCHOBHBIM NPUHIMIOM OTOOpa Marepuaa CIY)KUT HEMOCPEICTBEHHOE MPOI0JKEHHE
MporpaMMbl Kypca OHoJorHu 5-9 KIaccoB, COCTaBIEHHBIX ABTOPCKUM KOJUIEKTHBOM TIOJ
pykoBoactBom mpodeccopa WN.H. Tlonomapésoit (M:Benrtana-rpad, 2015).Onupasice Ha
CBEJIEHUs, TIOJIyYeHHBIC B 5-9 Kjaccax, B CTapliei IIKOJe Kypc OMOJIOTHH pacKphIBaeT Ooliee
MOJIHO ¥ TOYHO C HAYYHOW TOUKH 3pEHHUs OOLIeOMOIOrMYecKre SBJIEHUS M 3aKOHOMEPHOCTH,
OCYILIECTBJISIOUINECS Ha Pa3HbIX YPOBHSAX OpraHU3alMK KUBOW MPUPOJIbI, U3JIaraeT BaKHEHIINe
OMOJIOTUUECKHE TEOPUM, 3aKOHBI, TUIMOTE3bl. B cBs3m ¢ stuMm mporpamma 10-11 kmaccos
MIPEJICTaBIISIeT CoJiepKaHUe Kypca OMOJIOTHH KaKk MaTepuaja BTOpPOro, 0ojiee BHICOKOTO YPOBHS
oOyueHusi, IOCTPOCHHOT0 Ha UHTETPUPOBAHHOW OCHOBE. PackpeiTe y4yeOHOTO colep’kaHus B
Kypce oOmeii Oumonormu 10-11 kiaccoB MPOBOAMUTCS IO TeMaM, XapaKTEPH3YIOIIUM
OCOOCHHOCTH CBOWCTB JKMBOM MPUPOABI HAa MOJIEKYJISIPHOM, KIETOYHOM, OPraHU3MEHHOM,
MOMYJISILIHOHHO-BUI0BOM, OHMOTEOIIEHOTHYECKOM, OHOochepHOM YpPOBHSIX OpraHU3alldd >KUBOU
MIPUPOIBI.

MecTo Kypca 0M0J10ruM B Y4eOHOM ILjIaHe

[Iporpamma pa3zpaboTaHa B COOTBETCTBUU C 0A3MCHBIM YU€OHBIM MJIAHOM IS

ypoBHs cpenHero obmiero oopasopanus 10-11 kimaccos. O61iee yrcio yueOHbIX 4acoB 3a 2
roja o0ydenus cocrapiuseT 68, u3 Hux 34 (1 1 B negento) B 10 knacce, 34 (1 u B Heneno) B 11
KJiacce.

YueOnuku Omonoruu anst 10 u 11 xmaccoB SBISIOTCS IBYXYypOBHEBBIMH. X OCHOBHOM
MaTepuall NpeAHa3HauyeH JUIsl OpraHu3aluu OoOydyeHHMs B COOTBETCTBHU C TPeOOBAaHUSMM K
NPEeJMETHBIM pe3yJbTaTaM OCBOCHHS 0a30BOro Kypca OWMONOrMH B Hamled MIKOJeE.
JIOTIOTHUTENBbHBIN MaTepuall MOXeT ObITh UCIOJIb30BaH HA BO BHEYPOUHO €SI TEIbHOCTH.
Conepxanue kypca 6uonorun 10-11kmaccoB 6a30Boro ypoBHs, MpeICTaBIEHHOE B IIPOrpamMMme,
pacunTano Ha 70 ayIUTOpHBIX yueOHBIX yacoB. PesepBHOe BpeMsi OyJeT HCIOIb30BaHO
Ha M3y4eHHUe NMpOoOJIEMHBIX M.BOIPOCOB Kypca, MPOBEIEHHE SKCKYPCHM, MPAaKTUYECKUX padoT,
KOHTPOJIHO-0000IIIAI0IINE YPOKH.




(I)OPMLI, ME€TO/Abl, TCXHOJIOI'MH peajin3aliuu nNporpaMmmal

B paGoueii mporpamme HmpeaycMOTPEHBI YPOUHbIE U HEYpOUHbIe ()OPMBI OpraHU3aluu yueOHOH
JEATEIbHOCTH.

IIpumeHnsieMble TEXHOJIOTHMH: IPOOJIEMHOE 00yUeHHE, KOMMYHUKATUBHOE O0y4eHHE, IPOEKTHO-
HCCIIEIOBATENIbCKAsl TEXHOJIOTUS, TEXHOJOrusi ydeOHOM JenoBoil Wrpsl, HH(POPMALMOHHO-
KOMMYHHMKaTUBHOE 00y4€HUE, TPYIIIOBbIE TEXHOJIOIHH, 310pOBbECOEpEraroue TEXHOIOTHH.

DopMBbI KOHTPOJIS:
® YCTHBIM ONpPOC
®  TECTUPOBAHHE
° TGpMI/IHOJ’IOFI/ILIGCKI/Iﬁ JUKTAaHT
®  [pakTH4ecKas paboTa u Jip

Bo3mokHbIE BUIBI CAMOCTOSITEIbLHONH PA00THI y4alMXCH:
e pabora ¢ MHGOPMALMOHHBIM HCTOYHUKOM: aHalU3 PUCYHKA, rpaduka, MOUCK
OTBETa Ha BONPOC, KOHCIIEKTUPOBAHNUE, IEPECKa3, COCTABIIEHUE MJIaHA OTBETA;
TPEHUPOBOYHBIC YIIPAKHECHUS;
pelIeHue 3a1ay;
nabopaTopHbIe U MPAaKTUYECKHE paboThI;
MIPOBEPOUHbIE PaOOTHI;
JOKJIaIbI, pedepars;
WHJUBUAyalIbHbIE U TPYIIOBBIE 3aJaHUs MPU MIPOBEACHUN SKCKYPCU;
JIOMaITHUE JIa0OpaTOpHBIC PAOOTHI;
HAOIIOACHUS
CO3/IaHME TIPE3CHTAIN;
BBITIOJIHEHUE JIETHUX 3aJIaHUM;
IPYIIIOBOE «HAIMCAHUE» KHUTH U JIp.;
® CO3JIaHUE MPOEKTa



1. TIJIAHUPYEMBIE PE3YJIbTATDI:
BpinyckHHUK Ha 0230BOM YPOBHE HAYYHTCH:

—  packpbIBaThb Ha NIpuUMepax pojib OHOJOTHH B ()OPMHPOBAHUM COBPEMEHHOW Hay4HOM
KapTUHBI MUpa U B IPAKTUYECKON JESITEIbHOCTH JIIOACH;

— TIOHMMAaTh W OINMCBHIBATH B3aMMOCBS3b MEX]y €CTECTBEHHBIMH HayKaMHu: OHOJOTHEH,
(bU3MKOH, XMMHEH; YCTaHABIMBATH B3aMMOCBSI3b MIPUPO/IHBIX SIBICHUH;

— IOHMMAThb  CMBICJ, pa3iIuyaTb M  OINHKCBIBATH  CHUCTEMHYIO  CBSI3b  MEXKIY
OCHOBOIOJIAralOIIUMHU  OMOJIOTUYECKUMU TOHATUSMM: KJIETKa, OpraHu3M, BHJ, SKOCHUCTEMA,
ouochepa;

—  UCHOJIb30BaTh OCHOBHBIE METOJAbl HAay4yHOTO IIO3HAHUS B YYEOHBIX OMOJIOTMYECKHX
HCCIIEIOBAHUSAX, IPOBOJUTH KCIIEPUMEHTHI 110 U3YUEHHUIO OMOJOTHYECKHX OOBEKTOB U SBJICHU,
OOBSACHATH PE3YNbTAThI SKCIIEPUMEHTOB, AHAJIM3UPOBATh UX, (POPMYINPOBATH BHIBObL;

—  (opMynupoBaTh TUMIOTE3bI HA OCHOBAHUHU MPEIOKEHHONW OMOJIOTHYECKOW MHPOpMaLIUK
U IpeJyiaraTh BapUaHThl IPOBEPKU TMIIOTE3;

— CpaBHMBaTh OMOJIOTHYECKHE OOBEKTHI MEXIy COOON MO 3aJaHHBIM KPUTEpUsM, JAeaTh
BBIBOJIbI M YMO3AaKJIIOUEHHSI HA OCHOBE CPABHEHUS;

— 00OCHOBBIBAaTh €IMHCTBO >KMBOW M HEXHMBOM IMPHUPOAbI, POJACTBO >KUBBIX OpPraHU3MOB,
B3aMMOCBSI3U OPraHU3MOB U OKPYKaIoIlel Cpeibl Ha OCHOBE OMOJIOTHYECKUX TEOPUH;

—  TOPUBOJIUTH NPHUMEPHI BEIIECTB OCHOBHBIX TPYII OPTaHUYECKUX COEIUHEHHN KIETKH
(6enKoB, JXUPOB, YIIIEBOIOB, HYKJIEMHOBBIX KHCIIOT);

—  pacro3HaBaTh KJIETKU (TIPOKAPHOT U DYKApUOT, PACTEHUI U )KUBOTHBIX) [0 OMMCAHUIO, HA
CXEMaTHYECKUX H300pa)KEHUSX; YCTaHABIMBATh CBS3b CTPOEHHUA W (YHKIHMH KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBATh MHOI000pa3ne KIETOK;

—  pacro3HaBaTh MOMYJIALNIO U OMOJIOTUYECKUI BUJ 10 OCHOBHBIM ITPU3HAKAM;

—  ONHCHIBAaTh (PEHOTUI MHOTOKJIETOUHBIX PACTEHUH U JKUBOTHBIX MO MOP(OIOTHUECKOMY
KpUTEPHUIO;

—  00OBACHATH MHOT0O0Opazue OpraHu3MOB, PUMEHSS IBOJIIOLIMOHHYIO TEOPHIO;

—  Kjaccu@UUUpoBaTh OMOJOTrHYecKrue OOBEKThl HA OCHOBAHWU OJHOTO WJIM HECKOJBKHX
CYIIECTBEHHBIX NMPU3HAKOB (TUIBI MUTAHUS, CIIOCOOBI IbIXaHUS U PA3MHOXKEHUSI, 0COOEHHOCTU
pa3BUTHA);

—  OOBSACHATH NPUYUHBI HACIIEJICTBEHHBIX 3a00JIeBaHMUIA;

—  BBISBJISATb U3MEHYHBOCTH Y OPraHU3MOB; OOBSICHITH MPOSIBICHHE BUIOB U3MEHUYHUBOCTH,
HCIIOJb3Ys 3aKOHOMEPHOCTHU U3MEHYHMBOCTH; CpaBHUBATh HaCJIEJACTBEHHYIO u
HEHACJIEACTBEHHYIO U3MEHYMBOCTb;

—  BBIABIATH  Mopdosoruueckue,  (QU3MOJOTUYECKHE, IOBEJECHYECKHE  ajanTaluu
OpPraHU3MOB K cpefie 0OMTaHUs U ACHCTBUIO KOJOTHYECKUX (DaKTOPOB;

—  COCTaBJIAThH CXEMBbI MIEPEHOCA BEIICCTB M SHEPTHH B IKOCUCTEME (IICTTH TUTAHUS);

— TpPUBOIUTH JOKa3aTelbCTBA HEOOXOJUMOCTH COXpaHEHUs OuopasHooOpasus i
YCTOMUYMBOTO Pa3BUTHUS U OXPaHbl OKPYKAIOLIEH Cpeibl;

—  OIICHHMBATh JIOCTOBEPHOCTh OHOJIOTHYECKOW HH(POpMAINK, TOIYYEHHON U3 pas3HbIX
HMCTOYHUKOB, BBIIEIATH HEOOXOAMMYI0 HWHGOpPMAIUIO [UIS HKCIOJIb30BAaHUA €€ B y4eOHOU
JEeSATENbHOCTH M PEUIEHUU TPAKTUYECKUX 3a]1a4;

—  TPEACTaBJIATh OHOJOTMYECKYl0 HH(pOpMalMi0 B BUAE TeKcTa, TaOIuIbl, Tpaduka,
JUarpaMMbl U JIe1aTh BBIBOJIbI HA OCHOBAHHUH MPEJICTABICHHBIX JaHHBIX;

—  OLEHMBATh POJIb JIOCTUKEHHUH TE€HETHUKH, CEJEeKIMH, OMOTEXHOJIOTUM B MPAKTUYECKOMN
NeATeIbHOCTH YeJIOBEKA U B COOCTBEHHOM JKU3HU;

— OOBACHATH HEraTHMBHOE BJMSHUE BEIIECTB (QJIKOToJis, HHUKOTHHA, HAPKOTHYECKUX
BEIIECTB) HA 3apO/IbIIIEBOE PA3BUTHE YEIIOBEKA,

—  OOBACHATH MOCIEACTBUS BIUSAHUS MYTareHOB;

—  OOBACHATH BO3MOKHBIE ITPUYMHBI HACIIEICTBEHHBIX 3a00JIeBaHUIl.



BpinyckHUK Ha 0230BOM YPOBHE IMOJIYYHT BO3MOKHOCTH HAYYUThHCH:

— JaBaThb HayyHO€ OOBSCHEHHE OHMOJIOTMYECKUM (hakTam, TMpoLeccaM, SBJICHUSM,
3aKOHOMEPHOCTSIM, UCIIOJIb3Ysl OMOJIOTHYECKHE TEOPUH (KJICTOYHYIO, SBOIOLMOHHYIO), YYCHHE O
ouocdepe, 3aKOHBI HACJIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYUBOCTH;

—  XapakTepHu30BaTb COBPEMEHHbBIE HAIIPaBJICHMsI B DPA3BUTUM OMOJIOIMM; OINUCHIBATH HX
BO3MOYHOE HCIOJIb30BaHUE B IPAKTUYECKON 1EATENbHOCTH;

—  CpaBHMBATh CIIOCOOBI JICJIEHUS KJIETKU (MUTO3 U MEi03);

— pewaTh 3aJadyd Ha nocTpoeHue ¢parmentra Bropoi nenu JIHK mo npeanoxeHHOMY
¢parmenty nepsoit, uPHK (MPHK) o yuactky J{HK;

—  pewaTh 3a/Ja4d Ha OINpeAeSeHUE KOJIMYECTBA XpPOMOCOM B COMATHMUYECKHUX U IOJIOBBIX
KJIIETKaX, a TAK)KE B KJIETKAX Iepe]] HauajaoM JiesieHus (Meio3a WM MUTO3a) U 110 €r0 OKOHYaHUH
(17151 MHOTOKJIETOYHBIX OPraHU3MOB);

—  pewmaTh I€HETHYECKHE 3aJauyd Ha MOHOTHOPHIHOE CKpPELIMBAHUE, COCTAaBIISTH CXEMbI
MOHOTMOpPUIHOTO  CKpEIIMBAaHMs, MPUMEHsSI 3aKOHbl HACJIEJCTBEHHOCTH U  HCIOJb3Ys
OMOJIOTMYECKYIO0 TEPMUHOJIOTHIO M CUMBOJIHKY;

— yCTaHaBJMBaTh THUIl HACJEAOBAaHUS M XapakTep MpOSBICHHUS NpHU3HAKA IO 3aJaHHOU
CXeMe POJOCIOBHON, IPUMEHSIS 3aKOHbI HACJIEACTBEHHOCTH;

— OIIGHMBaTh pe3yibTaTbl B3aMMOJEWCTBUS 4YeJIOBEKAa M  OKpYKallled  cpenbl,
MIPOrHO3UPOBATh BO3MOJKHBIE TMOCIEACTBUS JEATEIBHOCTH 4YeJIOBEeKa JUIsl CYyIECTBOBAaHUS
OT/IEIBHBIX OMOJIOTHYECKUX OOBEKTOB U 1EIIBIX TPUPOTHBIX COOOIIECTB.

.JII/I‘IHOCTHble, METANPEAMETHBLIC U NIPEIAMETHLIC PE3VJIbTATbI
OCBOCHHUSA Kypca OHOJI0TrUM

JINYHOCTHBIE Pe3yJbTaThI:

* c(hOpMUPOBAHHOCTh MOTHBAIIUM K TBOPUYECKOMY TPYIy, K paboTe Ha pe3yiabTar; OCpe:KHOMY
OTHOIIIEHHIO K MPHUPO/JIE, K MATEPUAITBHBIM U JTyXOBHBIM IIEHHOCTSIM;

* cpOpMHUPOBAHHOCTH YOSXKJAEHHOCTH B Ba*KHOM POAU OHOJIOTUH B KU3HHU OOIIECTBA;

* peanu3anysl OSTHYECKUX YCTAaHOBOK HO OTHOIICHUIO K OHOJOTHMYECKHM OTKPBITHSM,
WCCIICZIOBaHUSIM H UX PE3YJIbTaTaM;

* chOPMUPOBAHHOCTh HAYYHOW KapTHHBI MHUpa KaK KOMIIOHEHTa OOIIEYeIOBEYeCKON U
JUYHOCTHOW KyJIbTYphl Ha0a3e OMOJIOTUYECKUX 3HAHUI U YMEHHUIA,

* MPU3HAHHUE BBICOKOW IIEHHOCTH JKU3HU HO BCeX €€ MPOSBIICHUSX, 3JI0POBBSI CBOETO U JIPYTUX
JIOJICH; pean3alus yCTAaHOBOK 3JI0POBOTO 00pa3a KU3HHU;

* c(OPMHUPOBAHHOCTh TO3HABATEIHLHBIX MOTHBOB, HAIPaBJIICHHBIX Ha OBJAJICHHEC HaBBIKAMU
CaMOCTOSITEIILHOTO TPUOOPETEHUSI HOBBIX 3HAHUM;

* 3HAHKE O MHOTO0Opa3Wu KHUBOW MPHUPOJIbI, METOAAX €€ M3YYCHUS, POJIH YUCOHBIX YMCHHUU IS
JMYHOCTH, OCHOBHBIX IMPUHIIMIIOB U TPABUJI OTHOIICHHS K XKHUBOW MPUPOJIC.

MeranpeaMeTHbIe pe3yJabTaThI:

* OBJIAJICHUE COCTABIISIONIMMHU HMCCIIEIOBATEIbCKOW M MPOCKTHOM JIEATEILHOCTH, B TOM YHCIIE
YMEHUEM BHJIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIABUIaTh TUIOTE3bl, JaBaTh OIMPEICICHHUSI
MOHATHUAM, KIacCU(DUIIUPOBaTh, HAOIIONATh, MPOBOJUTH SKCIEPUMEHTHI, JEJaTh BBIBOIbI H
3aKIIIOYEHUs, OOBACHATH, TOKa3bIBaTh, 3ALIUIIATh CBOU UJIEH;

* KOMIIETEHTHOCTb B OOJACTH HCHOJIb30BaHUS HH()OPMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUMH
(UKT), ymenue paGoTaTb C pa3HbIMH MCTOYHMKAMHM OHOJIOTHYECKOH HH(pOpMaIuy;
CaMOCTOSITEJIbHO HaXOJUTh OMOJIOTHYECKYI0O MH(OPMALMIO B PA3IUYHBIX MCTOYHHMKAX (TEKCTe
y4eOHUKa, JIOTIOJHUTENILHOW JIUTepaType, CIpPaBOYHHMKAX, CJIOBapsAX, HHTEPHET-pecypcax);
aHAJIM3UPOBATh U OLEHUBATh HH(POPMaIHIO, TPeoOpa30BLIBaTh €€ U3 0IHOM (POPMBI B APYTYIO,

* YMEHHME aJIeKBaTHO HCIIOJb30BaTh PEUEBbIE CPEJCTBA JUCKYCCHMM M apryMEHTalluH CBOEH
MO3UIIMH, BBICIYIIMBATh U CPaBHUBATh Pa3HbIE TOYKU 3PEHUS, apryMEHTHPOBATh CBOIO TOUYKY
3pEeHMsI, OTCTAaUBAaTh CBOIO MO3UIIHIO;

* CIIOCOOHOCTH BBIOMPATH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKHU JUIsi CBOMX JIEHCTBHM, MOCTYIKOB
10 OTHOILIEHUIO K KUBOW MPUPOJE, 3J0POBBIO CBOEMY U OKPYXKAIOIIUX.



IIpenmeTHble pe3yabTaThI:

* XapaKTEePUCTHKA COJEPXKaHHUsS OUOJOTMUECKUX TEOpUH (KIETOYHOW TEOPHH, IBOJIOLHOHHON
teopun Y. JlapBuna), yuenuss B.W. Bepuaackoro o Omocdepe, 3akonoB I'. Mennuens,
3aKOHOMEPHOCTEH M3MEHYMBOCTH, BKJIAa/a BBIJAIOIIMXCA YUEHBIX B pa3BUTHE OHOJIOTHYECKOMN
HayKH;

* YMEHHUE OIIpPeNeNsITh CYIIECTBEHHbIE IPU3HAKU OUOJIOTMYECKUX OOBEKTOB M IPOIIECCOB,
COBEPIIAIOIIMNXCA B JKMBOM NPHUPOAEC HA pa3HBIX YPOBHAX OpPraHU3AlMM JKU3HU; YMCECHHUE
CpaBHUBATh MEXIy c000#l pa3muuHbie OMOJOTHMYECKHE OOBEKTHI, CPaBHHUBATH U OICHHBATH
MeXAy CO00M CTPYKTypHBIE YPOBHM OpraHU3alliy KU3HHU;

* oObscHeHHe poiu OuojoruM B (GOPMHUPOBAHWUM HAYYHOTO MHPOBO33PEHUS; BKJIaa
OMOJIOTUYECKUX TeOpHUil B POpMUPOBAHIE COBPEMEHHOIN €CTECTBEHHOHAYYHOU KapTHUHBI

MHpAa; OTPULATEIBHOIO BIIMSHHS AJIKOTOJIsl, HUKOTHMHA, HAPKOTUYECKUX BEIIECTB HA PA3BUTHE
3apo/iblllia YeJI0BeKa; BIUSHUS MyTareHOB Ha OPraHU3M YEJIOBEKa, FIKOJIOTUYECKUX (PaKTOPOB Ha
OpraHM3Mbl; NPUYUHBI 3BOJIOLUN, H3MEHSIEMOCTH BHUJOB, HACJIEACTBEHHBIX 3a00JeBaHUM,
MYTalHil, yCTOMYMBOCTH U CMEHBI SKOCUCTEM;

* YMEHHE IPUBOJUTH JOKA3aTeJIbCTBA €IMHCTBA >KMBOM M HEKHMBOW INPUPOABI, €€ YpPOBHEH
OpraHM3aluy ¥ DBOJIOIUM; POJCTBA JKMUBBIX OPraHU3MOB W  OKPYXKAIOIIEW Cpe.sl;
HE0OX0IMMOCTH COXpPaHEHHsI MHOT000pa3us BUJIOB;

* YMEHHE M0JIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

* YyMEHHUE pellaTh 3JeMEHTapHble OMOJIOTHYECKUE 3a/ladM, COCTaBJISATh AJIEMEHTapHBIE CXEMBbI
CKPEILIMBAHUS U CXEMBI IIEpEeHOCa BELIECTB U SHEPTUHU B IKOcHcTeMax (LN MUTaHusA);

* YMEHHME IPOBOJWUTH AHAIW3 W OLEHKY pAa3JIMYHBIX THUIOTE3 O CYIIHOCTH >XM3HHU, O
MIPOUCXOXKIACHUN >KU3HM U 4YEJIOBEKa; TJOOANbHBIX HKOJOTUYECKUX MpodiieM M myTell ux
pelieHus; MOCIeACTBUI COOCTBEHHOUM NEATEIPHOCTH B OKPYKAIONIICH Ccpeje; Ype3BhIYaHBIX
CUTYaIi MPUPOTHOTO U TEXHOTE€HHOTO XapakTepa; OMojJoruyeckoil nHpopmaiuy,

MOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

* OIICHKY JSTHYECKHMX AacCHeKTOB HEKOTOpPbIX HCCIeIOBaHUNH B 00JacTH OHOTEXHOJOTUHU
(KITOHMPOBaHMUSL, UCKYCCTBEHHOTO OTLIOIOTBOPEHUS, HAPABICHHOTO U3MEHEHHUS TeHOMA);

* IOCTAHOBKY OMOJIOTHYECKHUX SKCIIEPUMEHTOB U 00BSCHEHUE UX PE3YJIbTATOB.



2. COAEP)XAHME YYEBHOI'O IPEJIMETA

10 kaacc

Pasnen 1. BBenenue B kypc o0uieii 6uosioruu (6 1)

BuoJsiorus kak Hayka M ee NMPHUKJIAJAHOe 3HAuYeHue. Beenenue: buonorus — Hayka o
KuUBOM. Ompacau Ouonoeuu, ee céasu ¢ opyeumu Haykam buomormdeckoe pazHooOpasue Kak
npobnema B wWCTOpUM Hayku Owosoruu. IIpaktmueckas OWONOTHS W €€ 3HAYCHHE.
buorexnonorusi. buonuxa. Poib  OMOJIOTHYECKUX 3HAHUM B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUpA.

OO0mue OuosiorMYecKHe SIBJEHHS M MeTOAbl MX HccjeaoBaHuss. OCHOBHBIE CBOWMCTBA
xu3HA. OOmuMe Npu3Haku OuoJIoTHYECKUX cucTeM. OTIUYHUTeIbHBIC MPHU3HAKA JKUBOTO U
HexuBoro. OnpesesieHne MOHITHS «KU3HBY. brocucrema kak 00bEKT 3YYeHHST OMOJIOTUH U KaK
CTPYKTYpHasi eJMHUIA KUBOU Martepuu. CTPYKTypHBIE YPOBHH OpPTaHU3AIMU >KUBOU MPUPOJIBIL:
MOJIEKYJIIPHBIN, KJIETOUYHBIN, OPraHM3MEHHBIH, MOMYISIIMOHHO-BUI0OBON, OMOTEOIIEHOTUUECKHIA,
ouochepHbIi.

Meroasl Ouosiormueckux ucciegoBanuil. HaOmroneHune, SKCIEpUMEHT, OIMUCAHUE,
W3MEpPEHUE U ONpeAesieHHe BHIOB — OHMOJOTHYECKHE METOAbl HW3YYCHHUS TPHUPOIBIL.
MopenupoBanue u MOHUTOpUHT. OTipeiesieHue BUAOB PACTCHUM U KUBOTHBIX.

Pasznea I1. buocepHblii ypoBeHb Opranu3anuu ;ku3uu (9 4)

Oco0enHocty 6MochepHOro YPOBHS KUBOW MaTEpUU.

Yuenue o omocepe. [lonstue o 6uochepe. I'panunibl U cTpykTypa 6uochepsl. YueHue
B.M. BepHaackoro o »KMBOM BEMIECTBE M €ro O0COOCHHOCTSIX. DYHKIIMU JKMBOTO BEIIECTBA B
ounocdepe.

IIpouncxoxnenne KMBOro BemecTBa. [ UMOTE3bl MPOMCXOXKACHUS >KUBOTO BeEIECTBA Ha
3emiie, ux aHanau3 U orneHka. COBpeMEHHbIE TUITOTE3bI MPOUCX0XAeHUS ku3HU (A.W. Onapun u
JIx. Xonnelin). @U3HKO-XUMHYECKAs SBOJIIONNS U pa3BUTHE OMOC(epbl. DTanbl BOZHUKHOBEHUS
KU3HU Ha 3emiie. Omanvl 38010YUU OP2AHUYECKO20 MUpa U ee 3HAYeHue 6 pazeumuul
ouocghepvi. XpoHOJOTHSI Pa3BUTHS )KU3HU HA 3emiie. DBOIONNS OHOChEPHI.

buocdepa kak riaodanbHasi Omocucrema. DyHKIIMOHAIbHAS HEOJHOPOJAHOCTH MKUBOTO
BemecTBa. OCOOEHHOCTH pacmpeenenus ouomaccsl Ha 3emiie. KpyroBopoThl BELIECTB U MOTOKU
sHepruu B 6uocdepe. buonornueckuit KPyroBopoT U €ro 3HaueHue. buoreoxumMuueckue UKIbI
B Onocepe. buocennasn muepayus amomos. MexaHu3Mbl yCTONUYUBOCTH OUOCHEPHI.

YcaoBust xku3Hu B omocdepe. Cpeapl )Ku3HM Ha 3emiie. DKOJIOTHYECKUE (DAKTOpBI U UX
3HaueHue. AbuoTnueckue, OMOTHYECKHE U aHTpororeHHnle (akropsl. KomiiekcHoe neiicTBue
(bakTopoB cpebl Ha opranusM. Obwue 3aKOHOMEPHOCMU GIUAHUS IKONOSUYECKUX (PaKmOpo8 Ha
opeanuzm. 3akoH onmumyma. 3akon munumyma. buonoeuueckue pummoi. Pomonepuoousm.

UYenoBek Kak xutellb Onocdepsl. I'modanbHbIe M3MEHEHHS B Onocdepe, BbI3BaHHBIC
NesITeNbHOCThI0  YenoBeka.  [IpoGimema  ycroiumBoro  passutus  Ouocdepsl.  Pomb
B3aMMOOTHOIICHHI YeI0OBEKa U IPUPOJIBI B pa3BUTUU OHOChepbl. JKugoti mup u Kyismypa.

Pazneu I11. buoreonenornyeckuii ypoBeHb OpraHu3anum Ku3uu (8 4)

IIpupoanoe cooliecTBO Kak OMOre0NeH03 U IKOCHCTEMA.

buoreonieno3 kak yacth Omochepsl. buoreoneHossl kak CTPYKTYpHBbIE KOMIIOHEHTHI
ouoctepsl. [loHsATHS «OHOTEOlEHO3», «OMOLIEHO3» U <«OKOcUcTeMa». [IoHATHS «IKOTOI» U
«buorom». CtpoeHue U cCBoicTBa OuoreoreHo3a (dkocucteMbl). CTpyKTypa SKOCHUCTEMBI.
[IpocTpancTBeHHass W BHJIOBask CTPYKTypa OuoreorieHos3a. [IpucnocoOineHusi opraHu3smMoB K
COBMECTHON XU3HU B OuoreorneHo3ax. DyHKIIMOHAIbHBIE KOMIOHEHTHI 3KOCHCTEMBI. THITbI
CBsI3ei U 3aBUCHMOCTE B OuoreorieHo3e. CHCTEMBI «XMIHUK-KEPTBA» M «I1apa3uT- XO3SUHY.
[TumieBsie cBsI3M B IKOCHUCTEME. DKOJOTHUECKHE HHIIU W KU3HEHHBbIC (POPMBI OpraHU3MOB B
OuoreoreHo3e.

Tpoduueckue ypoBHU. Tunst nuwesvix yeneu. [lupamuner  uucen. IlpaBuna
AKOJIOTHYECKOH mrpamMubl. KpyroBOpOT BEIIECTB U MPEBpAIlleHUs SHEPTHH B OMOTEOIIEHO3E.



Camoperynsnus B 3KOCUCTEME. Y CTOWUYUBOCTD U JUHAMMKA 3KOCHUCTEM. 3apOKJIEHUE
U cMeHa 6uoreoneHo30B. [louamue o cykyeccuu. Cmaouu passumus buoceoyernoz08. Cyrounble
Y CE30HHBIC U3MEHEHUS B OMOTEOIIEHO3E.

MHoroo6pa3ne OHOreoneHO30B M HMX 3Ha4deHHe. BogHble 3KOCHCTEMBI U CyXOIIyTHBIE
OouoreoneHo3pl. MCKycCTBEHHBIE OHOTEOIIEHO3bI — arpOdKOCHUCTEMBI  (arpoOHOLIEHO3bI).
CpaBHuUTENIbHAS XapaKTEPUCTUKA €CTECTBEHHBIX SKOCUCTEM U arpO3KOCUCTEM.

CoxpaHeHne pa3HooOpa3usi HKOCHCTEM. BiusHHE [eATeNbHOCTH ueloBeKa Ha
OonoreoneHo3bl. Vcmonb30BaHHE OHOTEOIIEHO30B B HCTOPHUU YEJIOBEYECTBA. DKOJOTHUECKHUE
3aKOHBI IPUPOJIONI0NIb30BaHus. JKuBas npupo/ia B JIMTEPAType U HAPOJHOM TBOPYECTBE.

Paznes IV. llony1siMOHHO-BH/10BOil YpOBeHb opranu3auuu xu3Hu (11 4)

Oco0eHHOCTH NOMYJIALIMOHHO-BUIOBOTO YPOBHS KU3HU.

Bux v BupooOpa3zoBanue. Buja, ero xapakrepuctuka M CTpykTypa. Kpurtepum Buaa.
[Tomymnsiuust Kak CTPYKTypHas €UHHIA BUJa U Kak ¢popmMa ero cymecrsoBanud. [lomymsmus kak
CTPYKTYPHBI KOMIIOHEHT OMOT€011€H030B. THITbI MOMYISIUi.

[lonymsiuust kak dieMeHTapHas enuHuna osBoiouuu. [loHdatue o reHodoHae
nonymsinuu. Uccnenosanust C.C. YerBepukoBa. [loHsiTHE 0 MUKpPO3BOIIONMU U OOp a30BaHUU
BUJIOB. DJeMEHTapHble (aKkTOp bl ABOJIOLMHU. JIBMKYIIHME CHJIBI 3BOJIOUMU. EcTecTBeHHbIN
0TOOp - TTIaBHBIN JABMXKYIIUH (hakTop 3BOJONHH. DOPMBI €CTECTBEHHOTO 0TOOpa. B3anmMocBsi3b
JOBUKYIIMX CHII 3BoIOMH. BusiooGpa3oBanue - mpolecc yBeJnyeHHs BUIOB Ha 3eMJie.

IIpouncxoxnenne W 3Tanbl IBOJIOLHMH 4esoBeka. MecTo dYenoBeka B CHUCTEME YKHUBOTO
mupa. [loHsATHS «rOMUHHAB U «HOHruAbD». IlpenmecTBeHHukH yenoBeka. llomynmsunonHas
KOHLIEMIUS TPOUCXOKJIECHUSI dYeNoBeKa. OTambl HBOJIIOLMU 4YelloBeKa. Mcmopus u3yuenus
aHmponozenesa.

OcoOEHHOCTH PBOJTIOIUH YeloBeKa. YeloBeK KaK YHUKAIbHBIN B U1 )KUBOW MPUPO/IBI.
[MomuTunuynHelii Xapaktep BuAa YenoBek pa3yMHbIA. Paccenenue uenoseka no 3eMHOMY
wapy. Yenopeueckue pachl M TUIOTE3bl MPOUCXOXKICHUS pac. Haxooku naneonumuueckoeo
uenosexa Ha meppumopuu Poccuu.

Ydyenue 00 3BOJIIOLUMM M €ro 3HadeHue. Pa3BuTve HBOIOLMOHHBIX HAEH B HCTOPHUHU
ounonorun. 3naueHue padot K. Jluanes, JXK-b. Jlamapka u 3BomonronHoi Teopun Y. [lapBuHa.
VYyenune Y. JlapBuna 00 »sBomonuu. Ponb 3BOMIONMOHHOW Teopuu B (GOPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHOHAYYHOUN KapTUHBI MUPA.

Cunrernueckass Teopusi 3BOMOLMH. (OCHOBHBIE 3aKOHOMEPHOCTH  3BOJIOLUU.
Pesynbratel 3Bostonuu. @opMupoBaHUe MPUCIIOCOOIEHHOCTH K cpelie oouTtanus. OOpazoBaHue
HOBBIX BUIOB. CriocoObl BUI000pazoBaHusa. MUKPO- U MaKpOIBOJIIOIHMSL.

Jloka3zatenbcTBa SBOJIOUMU JKMBOW NOPUPOJbl. BHOreHeTMYeCKuH 3aKOH. 3aKoH
3apOJIBIILIEBOrO CXO/ICTBA.

OcHoBHbIE HampaBJIeHUs BOJIIOLMU: apoMopdo3, nanoananTamnus, aereHepanus (A.H
CeseprioB, W.HM. IlImansraysen). [Ipuunnbl OHONOrMYecKoro mporpecca U OHOJIOTUYECKOTO
perpecca. OcHoBHbIe apoMoOp¢03bl B 3BOJIONUM PACTEHH W >KUBOTHBIX. CHcTeMa >KUBBIX
opranu3mMoB Ha 3emiie. CoxpaHeHre MHOT000Opa3us BUAOB - OCHOBA YCTOMUMBOCTH OMOCHEPHI.

Coxpanenue Ouopa3HooOpa3usi — HacymiHasi 3ajJadya 4ejaoBedecTBa. [[pobrnema
COXpaHeHHs OMOJIOTHYECKOTro pa3zHooOpasus. I'eHopoHA M oOXpaHa peAKMX M HCUE3A0IIMX
BHUJI0B. BcemupHas cTparerusi coxpaHeHus: IPUPOJHBIX BUJIOB.

Jlabopamopnas paboma Ne 7 «XapakTepruCTUKU BUJIA»

1. U3yuenne MopdoJIOTHYECKUX KPUTEPUEB BUJA HA JKUBBIX KOMHATHBIX PACTEHUSX
WK TepOdapuu M KOJJIEKIHUSAX XUBOTHBIX. 2. BrisiBneHue Mopdoiornueckux MPU3HAKOB IMPHU
OTIMCAaHUU Pa3HBIX BUAOB PoJa TpajecKaHlus (Wi poja OEroHus, IeNaproHus).

11 kaacc
Pa3nen V. Opranu3mMeHHblil ypoBeHb kuBoi MaTtepuu (16 1)
Opranm3m kak Omocucrema. OJHOKIETOYHBIE M MHOTOKJIETOYHBIE OPraHMU3MBIL. IKaHU,
Op2ambl, CUCMEMbl OpP2aHO8, UX 63AUMOCEA3b KAK OCHO6A YENOCMHOCMU MHO2OKIeMOYHO20



opeanusma. 'omeoctaz. OCHOBHBIE TMPOLIECCHl  >KU3HENEATEILHOCTH  OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OpraHu3MoB. TuIbl MUTaHUS U CHOCOOBI JOOBIBAHUS MUINM OpPraHU3MAaMMU:
reTepoTpodsl (canpompogei, napazumoel,  XUwHuKu) 1 aBTOTPOdBI (xemompogpvl  u
Gdomompoghet). Perynsius mporieccoB KU3HEACATSILHOCTH OPTaHU3MOB.

Pa3mHokeHHe M pa3BUTHE OPraHM3MOB. BocnpousBe[eHUE OPraHu3MOB, €r0 3HA4YCHHE.
Tunel pasmHokeHus. becrnionoe u monoBoe pazMHOXKEHHE, ero 3HadeHue. OmIog0TBOpEeHUE U
ero 3HayeHue. DBHemHee W BHYTpEHHEE OIUIOJOTBOPEHHE Yy JKHMBOTHBIX. J[BOiHOE
OIUIOJIOTBOPEHUE Yy  LIBETKOBBIX  pacTeHUM. JKusHenHvle  Yukavl U uepeoosaHue
noxonenui. UHIMBUAyalIbHOE  pa3BUTHE  MHOTOKJIETOYHOTO  opraHu3Ma  (OHTOTrEHE3).
DOMOpHOHAIBHOE W TMOCTIMOPHOHAIBHOE pa3BUTHE OpPraHU3MOB. [IpHUYWHBI HAPYIICHHIA
pa3BuTus opraHu3MoB. [lociencTBust BIUSHUSA IKOTOJS, HUIKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha pa3BUTHE 3apO/IbIIIa YEIOBEKA.

OcHOBHbBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U U3MeHYUBOCTH. HacneacTBEeHHOCTh U
W3MEHYUBOCTh - CBOMCTBAa OPraHu3MOB. V3MEHYMBOCTH MPU3HAKOB OpraHU3Ma U €€ THIIbI.
I'enetuka. lcropuu pa3BUTHS T€HETUKH.

Mertoapl reHeTukr. MeToapl U3ydeHUs HACIEACTBEHHOCTH 4YelloBeKa. | eHeTnueckas
TEPMUHOJIOTUSI M  CUMBOJIMKA. (OCHOBHBIE TIOHSATHS TEHETHKH. [eHbl W TpPU3HAKHU.
3aKOHOMEPHOCTH HACJIeIOBaHMsI, YCTaHOBJICHHBIE [. MeHaeneM, uX IUTOIOTHIECKHE OCHOBHI.
Monorubpuanoe u IUruOpuIHOE CKpeluBanue. 3aKOHOMEPHOCTH CIETNIEHHOTO HacleA0BaHuUs.
3akon T. Moprana. BisaumoneiictBue TeHOB. Teopusi eena. Pazeumue 3Hanuti 0
2eHomune. '€HOTUI KaK ILEJNOCTHasg cHUCTeMa. [ enom  uenogeka. XpOMOCOMHAs  TEOPHs
HAaCJIEACTBEHHOC TH.

Omnpenenenne mnona. ['eHeTMka 1oJIa M HACIEJOBaHWE, CUEIUIEHHOE C TOJIOM.
HacnenctBennsie 0Ooisie3HH, UX NpoduIaKkTUKA. DTUYECKHE ACTEeKThl METUIIMHCKON T'€HETHKU.
OcHoBHbIE (akTOpBI, HOpPMUPYIONTHE 3M0POBhE UenoBeka. OOpa3 KU3HU U 37]0pPOBbE YEIIOBEKA.
Ponb TBOpuecTBa B )KM3HU UeIOBEKa B 00IIECTBA.

OcHOBHBIE 32aKOHOMEPHOCTH M3MEHYMBOCTH. I3MEHUNBOCTh NMPU3HAKOB OpraHu3Ma U ee
TUNBl  (HAcleACTBEHHAass W HEHAcJeICTBEHHas).  3aKOHOMEPHOCTHM  M3MEHYUBOCTH.
HacnenctBenHass W3MEHUMBOCTh: KOMOMHATHMBHAs M MyTalMOHHas. MoaudukannoHHas
n3mMeHunBocTh. Hopma peakiuu. Myranuu, ux marepuanbHas OCHOBA — W3MEHEHHE I'€HOB U
xpoMocoM. Buael myranuii u ux npuuuHbl. [lociencTBus BIMSHUS MYTareéHOB Ha OPraHHU3M.
Mepb! 3amuThel Cpefbl OT 3arpsi3HEHUs MyTareHamu. Mepbl TpoQUIaKTUKU HACIeICTBEHHBIX
3a00JIeBaHMIl YeIOBEKa.

Cesexkuusi 1 OMOTEXHOJIOTHSI HA Ciay:x0e 4desoBedecTBa. Cenekuus U ee 3anauu. Bkian
H.W. BaBunoBa B pa3BUTHE CEJIEKIHH. YYEHHE O IIEHTpaX MHOrooOpa3usi M MPOUCXOKICHHS
KYJIbTYPHBIX pPACTeHHI. 3aKOH TOMOJIOTMUECKHX pAJIOB HACIEICTBEHHOW HW3MEHUYHUBOCTH.
MeToipl cCeneKuu, X TeHeTUYeCKue OCHOBBI. OcobenHocmu cereKyuy pacmeHull, HCUBOMHbIX
U MUKPOOP2AaH U3MOB.

buorexnonorusi, ee HampaBieHHs. OTUYECKUE AaCHEKTbl IPUMEHEHMSI TE€HHBIX
TEXHOJIOTUH. DTHUYECKUE AaCMeKThl Pa3BUTHUS HEKOTOPHIX HCCIENOBaHUM B OHWOTEXHOJIOTUU
(KITOHMpOBaHUE YETIOBEKA, HAMPABICHHOE N3MEHEHUE T'€HOMA).

MHuoroo0pa3ue opraHu3sMoB B mnpupoje. [lapcTBa mpoKapHOTHYECKUX OPraHM3MOB, UX
pazHooOpa3ue u 3HaueHue B npupoje. LlapcTBa sykapuoTHYECKUX OPraHU3MOB, WX 3HaUYCHUE B
npupoje. [[apcTBO HEKJIETOYHBIX OPraHW3MOB - BHPYCOB, HX pa3HOOOpaszue, CTPOCHUE U
GbyHKIIMOHUpOBaHWEe B Tpuponae. BupycHele 3a0oneBanus. [IpodunakTika BHPYCHBIX
3a00JIeBaHUIA.

Pazgen VI. Kierounblii ypoBeHb Opranu3anuu ;ku3Hu (9 4)

Kuerka kak 3Tanm 3BOJIIOIMHU KMBOro0 B uctopum 3emJum. L{uronorusi - Hayka O KIIETKe.
Meronpl nzydyenus kinetku. M. [lneiinen u T. [lIBaHH - 0CHOBONOJIOKHUKHU KIETOUHOW TEOPUH.
OCHOBHBIE TOJIOKEHUS KIETOYHOU Teopuu. OCHOBHBIE MOJIOKEHHS COBPEMEHHOIO YYEHUS O
kjeTke. MHOrooOpasue KjIeToK U TKaHeH.

10



CtpoeHne KIETOK M BHYTPUKICTOYHBIX 0Opa3oBaHuil. OCHOBHBIE YacTU KIIETKH.
[ToBepXHOC THBIM KOMIUIEKC KJIETKH, €ro cTpoeHue U (pyHkuuu. Lluromiasma, e€ opraHouabl; UxX
crpoenue u (pyHkumu. Sapo, ero crpoeHue (yHKIMH. B3auMocBs3M CTpoeHHS W (QYHKIHMA
YacTel U OPraHOUJ0B KIIETKH.

XpOMOCOMBI, UX XUMHUYECKHI COCTaB, CTPYKTypa U (PYHKIMU. 3HAYCHHUE BUIOBOTO
MOCTOSIHCTBA 4YHCla, (OPMBI U PasMEpPOB XPOMOCOM. [ OMOJIOTHYHBIE W HETOMOJIOTHYHBIC
XPOMOCOMBI.

OCOOCHHOCTH ~ KJIETOK MPOKapHOT M  OJyKapuoT. [HIOTe3sl BO3HUKHOBEHHS
3YKAPUOTHYECKON KIIETKH.

KueTka - renernyeckasi eAMHMLA KUBOT0. J[ejeHre KIeTKU: MUTO3 U Meilo3. [loaroroska
KJIeTKH K aenenuto. Kinerounsiit nuki. MaTepdasza u mutos. ®as3el Muto3a. Meiio3 u ero ¢assl.
CX0/ICTBO | pa3zinyue MUTO3a U MeHo3a. 3HaueHne MUTO3a U Meiio3a. CoMaTHYeCKUE U TIOJIOBBIE
KJIETKH. JIUTTOMAHBIN U TalIOUIHBIN HA00p XPOMOCOM B KJIIETKAX.

Pa3BuTHE MOTOBBIX KIETOK Y pAaCTEHUN U )KUBOTHBIX. KiIeTKa - OCHOBHAsI CTPYKTYypHast
n (yHKIMOHAJIbHAS €IWHUIA >KU3HEIEATENBHOCTH OJHOKIETOYHOTO U MHOTOKJIETOYHOTO
opranu3moB. KileTka - enumHuna pocta W pa3BUTHS OpraHu3MoB. Crenuanuszanus KIETOK,
obOpa3zoBaHue TkaHeil. MHOrooOpasue KJIETOK W TKaHU. I apMoOHus, npupooocoobpazHocms u
ynpagnenue 8 scugoti kiemxe. Hayunoe nosnanue u npobrema yenecoobpasnocmu 6 npupooe.

Pasznen VII. MosekyasipHblii yPOBEeHb OPraHU3alUU KU3HH (9 1)

XuMHUYeCKHUIl COCTAB B KMBOM KJIeTKe. OpraHMyecKue M HEOPraHMYECKHE BEIIECTBA B
KJIeTKe. XUMHUYecKass OpraHusaius KiIeTKd. Makpo- U MHUKpodJeMeHThl. VX poib B KIETKe.
OcHoBHbIE OMOMOJIMMEpPHBIE MOJIEKYJbl KUBOM MaTepuu. OCOOEHHOCTH CTPOEHUS MOJIEKYI
OpraHMYECKUX BEUIECTB: OEJKOB, YIJEBOJOB, JMIMIOB, HYKJIEMHOBBIX KHCIOT. benku u
HYKJIEHHOBBIE KUCJIOTHI, B3AUMOCBSI3b UX CTPOCHHUS U (DYHKIIHI, 3HAaUEHHE B KIIETKE.

Xumuueckut cocraB  xpomocoMm. Crtpoenne wu cBoiictBa JIHK kak Hocurens
HacneacTBeHHON nHpopmaruu. Perummkanus JJTHK.

XuMHUYecKHe TMpouecchl B KMBOHM KJeTKe. bHOCMHTE3 B JKHMBBIX KJIETKaX. MarpuuHoe
BOCITPOU3BOJICTBO OesikoB. POTOCUHTES, €ro poJib B Mpupoje. CBETOBbIE U TEMHOBbIE peaKlUu
¢doTocuHTe3a. XEMOCHHTE3 U €r0 poJib B MpupoAe. MoseKyisipHble MPOLECChl PacIleIUICHUs
BEILIECTB B AJIEMEHTapHbIX Ouocucremax. Craauu sHepreTuueckoro obmena. bpoxkenue u
neixanue. [IpeoOpasoBanue oHepruu B KieTke. Poib (epMeHTOB Kak peryisaTopoB
OMOMOJIEKYIIAPHBIX MpoieccoB. CXOICTBO XMMHUYECKOTO COCTaBa MOJIEKYJ JKUBBIX CHUCTEM Kak
JI0Ka3aTeJIbCTBO POJCTBA pPAa3HbIX OPraHmM3MoB. PoJib €CTECTBEHHBIX U HCKYCCTBEHHBIX
OMOIOJIMMEPOB B OKPYKAIOIIEH cperie.

Bpemsi 3K0/10rH4ecKoil KYJbTYPbl. XUMHUUECKOE 3arpsi3HEHUE OKPYXKaIOIIEH Cpelbl Kak
riobanpHas dKojoruueckas mpodiema. Oco3HaHUE YENOBEYECTBOM HEMPEXOMAIIEH IEHHOCTH
KU3HU. [ ymanucmuyeckoe co3nanue u 01a202068eHue neped HCUu3Hovio. IKOIOTHIecKas KyabTypa
- B)KHAas 3a/1aya 4eJI0BEYECTBA.

3akiroueHue: 0000IIeHHEe 3HaHWM O pa3sHOOOpa3uu >KWU3HM, MPEACTABICHHOU
OuocucTeMaMy pa3UYHbIX YPOBHEH ClOKHOCTH. 3amaun 6nonoruu Ha XXX Bek.
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3. TEMATHYECKOE IVIAHUPOBAHHE

Ne n/n Haumenosanue memot Koauuecmeo | U3 nux Mooyne paboueit
uacos meopuu | nPAKMUKU | RPOZPAMMbL
6ocnumanus
«IIkonvnwtii ypor»
10 kiacc
1 BBenenue B kypc o0mei 6 3 3 Humennexmyanvras
OounoJsiorun uepa «A 6 mupe.
Mup eokpye Hacy
2 Buocdepnslii ypoBeHB 9 8 1 Huckyccus
KUZHU «byoywee
ouocghepwvl u
yeno8eyecmeny
3 buoreonenoTnueckuit 8 5 3 I'pynnosas paboma
YPOBEHb KU3HH «B3zaumooeticmesue
HCUBBIX
OP2AHUMOB Y
4 [TonynsuroHHO-BUAOBOM 11 5 6 Oko-uac «/{eticmeus,
YPOBEHb KU3HU NPUYUHBL U
nOCIe0CmEUs»
Wroro B 10 xinacce 34 21 13
11 kmace
5 Opraau3MeHHbBIN 16 6 10 Keecm-uepa «Cneovt
YPOBEHb KH3HH. yenosexka Ha 3emuey
6 Kierounsrit ypoBeHb 9 5 4 IIpoexmuo-
KU3ZHU epynnosas paboma
«Kaorcoou
npobneme-
KOMAaHOHoe
peuieruey
7 MonekynsapHbIi ypOBEHb 8 6 2 Bupmyanvnas
KU3HU nabopamopus
«/labopamopus
JHCUSHUY
8 3aKIr0YeHue 1 1
Wroro B 11 kxmacce 34 18 15
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