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1. INTAHUPYEMBIE PE3YJIbTATBI

B pe3yabTarte uzyueHusi yueoHoro npeamera «buosorus» Ha ypoBHe
cpeaHero oomero 00pa3oBaHMsi:

BorinyckHuK Ha 6230BOM YPOBHE HAYUMTCSH:

— PpacKphIBaTh Ha MPUMEpax poJib OMOJIOTHU B (DOPMUPOBAHMH COBPEMECHHOM
HAy4YHOM KapTUHBI MUpPa U B IPAKTUYECKOHN JEATETLHOCTH JIIOJICH;

— TIOHMMaTh W OIKCHIBATh B3aMMOCBSI3b MEXYy €CTCCTBCHHBIMH HAyKaMU:
Ouonorued, GU3NKON, XWUMHEW; YCTaHABIMBATh B3aUMOCBS3b TMPUPOJHBIX
SIBIICHUI;

— TOHUMAaTh CMBICI, pa3jiuyaTh M OINHCHIBATh CHUCTEMHYIO CBSI3b MEKIY
OCHOBOTOJIATAIOINUMHU  OMOJIOTUYECKUMHU TOHSITUAMM: KII€TKa, OpraHu3M, BU],
’KocucTema, ornocdepa;

— HCIOJIb30BaTh OCHOBHBIE METOJIbl HAYYHOTO TMO3HAHUSI B Yy4eOHBIX
OMOJIOTMYECKUX HUCCIEOBAHUSIX, MPOBOAUTH JKCIEPUMEHTHI 10 HU3YUYEHUIO
OMOJIOTMYECKUX OOBEKTOB M SIBICHUM, OOBSCHATH PE3YIbTaThl IKCIIEPUMEHTOB,
aHaJM3UPOBATh UX, POPMYIHUPOBATH BHIBOJIBI;

— ¢dopMyIUpOBaTh TUMOTE3bl HA OCHOBAHHMH MPEIJIOKEHHONW OHMOIOTHYECKOM
uH(OpPMAIIMK U TIpeJiaraTh BApUaHThI POBEPKHU THIIOTE3;

— CpaBHUBaTh OHWOJIOTHYECKHE OOBEKTBI MEXAYy CO00M TI0 3aJIaHHBIM
KpUTEPHUAM, JeIaTh BBIBOABI M1 YMO3AKIIOUCHUS HA OCHOBE CPaBHECHUS,

— 000CHOBBIBaTh €IWHCTBO >KMBONW M HEXUBOW MPHUPOABI, POJCTBO >KUBBIX
OpraHMW3MOB, B3aMMOCBSI3M OPraHU3MOB U OKpYXKAlOLIEH Cpeibl Ha OCHOBE
OMOJIOTMUYECKUX TEOPHUIA;

— TOPUBOAUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COEIUHEHUM
KJIETKH (O€JIKOB, ’KUPOB, YTIEBOJOB, HYKJIEUHOBBIX KUCIIOT);

— pacmno3HaBaTh KJIETKU (MIPOKAPUOT U SYKAPUOT, PACTEHUM U KUBOTHBIX) IO
OMHUCAHHUIO, HA CXEMaTUUYECKUX M300paKEHUSX; YCTAaHABIUBAThH CBSI3b CTPOCHUS U
(yHKIIUH KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATh MHOTO00Opa3ne KJIETOK;

—  pacrno3HaBaTh NOMYJIAINIO U OMOJIOTHYECKUI BUJT TTI0 OCHOBHBIM IIPU3HAKAM;

— ONWCBHIBaTh (PEHOTHUI MHOTOKJETOYHBIX PACTEHHMH U KUBOTHBIX IIO
MOP(OJIOTHIECKOMY KPUTEPHIO;

—  00BACHATHL MHOTOOOpa3Ke OPraHu3MOB, IIPUMEHSIS IBOIOIIMOHHYIO TCOPHUIO;

— kjaccuduIpoBaTh OHMONIOTrHYECKHE OOBEKTHI HAa OCHOBAHUW OJHOTO HIIH
HECKOJIBKUX CYIICCTBEHHBIX MPU3HAKOB (TUIBI MUTAHUS, CIOCOOBI JBIXaHUS H
Pa3MHOXEHUS, 0COOCHHOCTH Pa3BUTHS);

— OOBACHSATH MPUUYUHBI HACIEACTBEHHBIX 3a00JI€BaHMUIA;

— BBISIBJIATh MU3MEHYMBOCTh y OPraHU3MOB; OOBSCHATH MPOSIBJICHUE BHUJIOB
W3MEHYUBOCTHU, MCIOJIb3YyS 3aKOHOMEPHOCTH HW3MEHYMBOCTHU, CpaBHHUBATH
HACJIEJICTBEHHYIO U HEHACJIE/ICTBEHHYIO U3MEHUUBOCTH;

—  BBISBIIATH MOpPGOIOTHYECKHE, bu3noIOrnYecKue, TTOBEJICHYCCKIE
aJlanTallii OPraHU3MOB K cpejie 0OUTaHUs U JeHCTBUIO SKOJIOTMYECKUX (DAKTOPOB;



— COCTaBJIATh CXEMbl IEPEHOCAa BELIECTB M SHEPIHMHM B DIKOCUCTEME (LIEMH
MUTaHUSA ),

— TMPUBOIUTH JTIOKA3aTEIILCTBA HEOOXOAMMOCTH COXpaHEHUs OMOpPa3HOOOpasws
JUISL yCTOMYHMBOTO Pa3BUTHS U OXPaHbl OKPYIKAIOIIEH CpebL;

— OLEHHUBATH JIOCTOBEPHOCTh OMOJIOrMYecKOr MH(pOpMAaIMH, MOJYYEHHOU W3
Pa3HbIX UCTOYHHUKOB, BBIJEIATh HEOOXOIUMYIO MH(GOPMAIIUIO JJI UCIIOJIb30BaHUS
ee B yueOHOU IeATeTbHOCTH U PEIICHUH MPAKTUUYECKUX 3aa4;

— MPEACTaBIATh OMOJOTHYECKYI0 MHGOpMAIMI0 B BHUAE TEKCTa, TAOJMIIbI,
rpaduka, AMarpaMMsbl U JIeJaTh BBIBOJIBI HA OCHOBAHUU MPEACTABICHHBIX IaHHBIX;

— OLEHUBATh pOJIb JIOCTHKEHUN TEHETHKH, CEJIEKIMU, OHOTEXHOJIOTHH B
PAKTUYECKOM IESITEIbHOCTH YeJI0OBEKA U B COOCTBEHHOM JKU3HU;

— OOBACHATH HEraTUBHOE BIMSHUE BeIIECTB  (AJKOrojis, HHUKOTHHA,
HapKOTHUYECKHUX BEIIECTB) HA 3apOBIIIEBOE PA3BUTHE YEIIOBEKA;

—  OOBSICHATH NOCIIEACTBUSA BIMSAHHUS MyTarcHOB;

—  OOBSICHATH BO3MOXHBIE IPUYMHBI HACIEACTBEHHBIX 3a00JI€BaHU.

BeinyckHuK HA 0230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYNTHCH:

— Odasamb HayuHOe O00BACHEeHUe OUuolocU4ecKuUM @akmam, npoyeccam,
ABNEHUAM, 3AKOHOMEPHOCHAM, UCNONb3YA OuosocudecKue meopuu (Kiemoumyo,
960IIOYUOHHYIO),  YueHnue o  Ouocgepe,  3aKOHbL  HACAEOCMEEHHOCHIU,
3aKOHOMEPHOCIU USMEHYUBOCTIU,

—  Xapakxmepuzo8amsv COBPEMeHHble HANPAGIeHUs 6 pa3eumuu OUOI02UU,
ONUCBIBATND UX BO3MONCHOE UCNONL30BAHUE 8 NPAKMUYECKOU 0essmeNbHOCIU,

—  CpasHUBamv cnocoOwvl OelleHus KiemKy (MUmos u mMetios);

—  pewamsv 3a0auu Ha nocmpoeHue Gpacmenma emopou yenu [HK no
npeonosicennomy gpaemenmy nepsoti, uPHK (MPHK) no yuwacmxy JIHK;

—  pewamsv 3a0a4u Ha OnpeoeieHue KOIULecmed XpomMoCcom 6 COMAmMu4eckux u
NONOBLIX KIEMKAX, d MAaKice 8 KIemKax nepeo Hayaiom oOeieHus (Meuosa uiu
MUMO3a) U NO €20 OKOHYAHUU (0151 MHO2OKIIEMOYHbIX OP2AHUIMOB);

— pewamv 2eHemuuecKue 3a0auu HA  MOHOSUOpUOHOE  CKpewjusauue,
COCMagnAms — cxemvbl  MOHO2UOPUOHO20 — CKPeWUBAHUs, NPUMEHAS  3aKOHbl
HACIe0CMEEHHOCIU U UCNOIb3Y5 OUOJIO2UYECKYI0 MEPMUHONOSUIO U CUMBOIUKY,

—  YCmMAaHaeIueams mun HACLe008aHUs U XapaKkmep NposeleHus NPUHaKa no
3a0aHHOLL cxeme pOOOCI08HOU, NPUMEHSSA 3AKOHbL HACIe0CMBEHHOCMIU,

—  OyeHusamv pe3yIbmamsl G3AUMOOCUCMEUs Helo8eKa U OKpycaroujel
cpeobl, NPOCHOZUPOBATNL BO3MOINICHBLE NOCIEOCMBUsL 0esIMEeNbHOCMU Yel08eKa OJisl
CYWeCcmBo8aHUsi OMOCIbHLIX OUONI02UYECKUX 00beKmo8 U YeaiblX NPUPOOHLIX
coobuecms.



JIN4YHOCTHBIE Pe3yJIbTATHI:

JIM9HOCTHBIE PE3yJIbTAThl OTPAKAIT CHOPMUPOBAHHOCTH, B TOM YHCIIE B
YacTHu:

1. IlaTpuoTH4YeCcKOro0 BOCHUTAHMUS I[ICHHOCTHOTO OTHOIIEGHHUS K
OTEUYECTBEHHOMY KYJbTYpPHOMY, MCTOPUUECKOMY ¥ HAy4YHOMY HACIIEIHUIO,
MMOHMMAaHMS 3HA4YeHUs OUOJOTUM KaK HAyKH B KU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHON MH(pOpMAIUEl 0 MEPEAOBBIX JOCTHKEHUAX U
OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW OHOJIOTMM, 3aUHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2. I'paxaaHcKOro BOCIMTAHMSI M HPAaBCTBEHHOTO BOCIMTAHUS JIE€TEH Ha
OCHOBE POCCHICKHMX TPAAUIMOHHBIX IIEHHOCTEH MPEACTABICHUS O COLUAIBbHBIX
HOpMax M MpaBWIaX MEXKIUYHOCTHBIX OTHOUIEHUWW B KOJUJIEKTUBE, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JCSTEIBHOCTA TPU  BBITIOJHEHWH  yYEOHBIX,
MO3HABATEIbHBIX 3a/1a4, BBIIOJIHEHUU OSKCIIEPUMEHTOB, CO3JIaHUM YYEOHBIX
MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMAHUIO U B3alMOIIOMOIIUA B MPOILIECCE ITOU
y4eOHOUM JeATeNIbHOCTU; TOTOBHOCTH OLICHMBATh CBOE MOBEJCHHUE W TOCTYNKHU
CBOMX TOBApUILEH. C TMO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM
OCO3HaHMS MOCJEICTBUMN MTOCTYIKOB;

3. Honyasipuzauuu HAYYHBIX 3HaHM# cpenu jaereil (IlenHocTu HaydHOTO
MO3HAHU) MupoB033pEHYECKHUX IIpEACTABICHUM COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH BMONOrMM U COCTABJISIOIINX OCHOBY IS
MMOHMMAHUS CYIIIHOCTH HAYYHOU KapTHHBI MUPA;

— TpPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSL TPUPOJIBI,
B3aMMOCBS3SIX 4YEJIOBEKa C MPUPOAHOM Cpelod, O poJM MNOpeaMeTa B
MO3HAHUU ITUX 3aKOHOMEPHOCTE;

— TI03HaBaTEJIbHBIX MOTUBOB, HAMPABJIEHHBIX HA MOJIYYEHUE HOBBIX 3HAHUM 11O
mpeaMeTy, HEOOXOMUMBIX JUIsi OOBSICHEHHS HaOII0aeMbBIX IPOIECCOB U
SIBIICHUI;

— T03HaBaTENbHONU U MHGOPMAIMOHHOW KYJIbTYPhI, B TOM YHCJI€ HaBBIKOB
CaMOCTOATENIbHON  paboThl C  y4eOHBIMM  TEKCTaMH, CIPABOYHOU
JUTEPATYPOU, TOCTYIMHBIMUA TEXHUYSCKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX
TEXHOJIOT U,

— UHTepeca K 0Oy4YeHHUIO U MO3HAHUI0, JII0OO3HATEITLHOCTH, TOTOBHOCTH U —
CIIOCOOHOCTH K €amM0OOpa30BaHUIO, HMCCIIENOBATEIILCKON JEATEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHsI OOy4YECHUS B TalIbHEHIIIEM;
4. OU3MYECKOr0 BOCHHUTAHUS M (POPMHMPOBAHUS KYJbTYPbI 310POBbS

OCO3HAHHUSI IIEHHOCTU YKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHMS TOCJEACTBUI M HENPUSATHUS
BpPEHBIX MPUBBIYEK, HEOOXOAMMOCTH COOJIIOICHUSI TPAaBUII O€30MaCHOCTU B OBITY
Y peaJIbHOM KU3HH;

5. TpyaoBoro BoCHMTAHHMA U NPOPECCHOHAIBHOIO CaAMOOIPeEAeJICHUsA
KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TOJE3HOW, Y4YeOHO -
HCCIIEIOBATENbCKOM, TBOPUYECKOM U APYruX BHUAAX JEATEIbHOCTH; HMHTEpeca K



MPAKTUUECKOMY M3yUEHUIO Npodeccuil U TpyJa pa3iuyHOro pojaa, B TOM YHCIE Ha
OCHOBE  NPUMEHEHHUS  MNpPEIMETHBIX  3HAaHUH,  OCO3HAHHOIO  BBIOOpA
WHIUBUYyAJIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTM K TMpPEAMETY, OOIIECTBEHHBIX MHTEPECOB U
MOTPeOHOCTEH;

6. JKo0rH4ecKkoro BOCIUTAHUS OSKOJOTUYECKH LIEIecO00pa3HOro
OTHOLIECHHWS K NpUpoJe Kak MCTOYHMKY JKu3HM Ha 3emie, OCHOBE €€
CYILIECTBOBAHMUSI, TIOHUMAHUS LIEHHOCTH 3/I0pPOBOr0 U 06€30MacHOro oopasa >Ku3HH,
OTBETCTBEHHOI0 OTHOLIEHHUSI K COOCTBEHHOMY (PM3MYECKOMY U IICHUXHYECKOMY
3I0pPOBBIO, OCO3HAHMS LIEHHOCTU COOJIIOICHUS MpaBUil O€30IaCHOTrO IOBEJEHUS
npu paboTe C BEUIECTBAMM, a TAaKXK€ B CUTYyalUsX, YTPOXKAIOUIMX 370POBbIO U
KU3HU JIIOJIEH; CIOCOOHOCTH MPUMEHSTh 3HAHUA, IMOJIy4aeMble NpPU H3yUYEHUH
MpeIMETa, I PELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEW NMPHUPOJHOU CpPEIIOoH,
MOBBIIICHUS] YPOBHS OKOJOTMYECKOM KyJbTYpPBl, OCO3HaHUSA IJ100AJIBHOIO
XapaKTepa 3KOJOTMYECKUX MPOOJIEM U MyTEHl MX PELICHUs IMOCPEACTBOM METOOB
MIPEAMETA; DKOJIOTUYECKOTO MBIIUICHHS,, YMEHHsS PYyKOBOJCTBOBAaTbCA UM B
ITI03HABATEIbHON, KOMMYHUKATUBHON Y COLMAJIbHOM ITPAKTHKE.

MeTal'[peIlMeTHbIe pe3yJabTaThl:

— OBJIaJICHUEC COCTAaBJIAIOIINMHU HUCCIIe10BaTeILCKON U IIPOEKTHOMN
JESTENbHOCTH, BKJIIOYAsh YMEHHUS BHUACTh MPOOJEMY, CTaBUTh BOIPOCHI,
BBIJIBUTATh TUIIOTE3bI, J1aBaTh OIMpPEACIICHUS MOHATUN, KIACCU(UIIMPOBATH,
HaOJIOAaTh, TPOBOJAUTH DKCIIEPUMEHTHI, JENIaTh BBIBOJBI U 3aKIIOUYCHUS,
CTPYKTYpPHUpPOBAaTh MaTepuall, OOBICHITH, JIOKA3bIBaTh, 3allHMINATh CBOH
1791 (917

— yMEHHE paboTaTh C pa3HBIMH MCTOYHHUKAMH OMOJOTHYECKON HMH(OpMAaInu:
HaXOJUTh OMOJIOTUYECKYIO HHPOPMAITUIO B pa3IMIHBIX UCTOYHHKAX (TEKCTE
yueOHHKa, HAYyYHO-TIOMYJISIPHON JUTEepaType, OMOJOTUYECKHX CIOBapSX H
CIIPaBOYHHUKAX), aHAJIM3UPOBATH u OILICHUBATh uH(bOpMaIHIo,
npeoOpa3oBbIBaTh HHOOPMAITUIO U3 OJHOU (POPMBI B IPYTYIO;

— CMOCOOHOCTh BBIOWPATH IIEJIEBBIE W CMBICIIOBBIE YCTAaHOBKHM B CBOMX
JACUCTBHUSIX M TOCTYIKAaX IO OTHOIICHHIO K XUBOW TPUPOJE, 3I0POBBIO
CBOEMY M OKPY’KaIOIINX;

— YMEHHE aJeKBaTHO HCIIOJIb30BaTh PEUEBBIE CPENCTBA ISl JUCKYCCHUH WU
apryMEHTAIllui CBOEH TO3WIIUM, CPAaBHUBATh pAa3HBIE TOYKH 3PCHHS,
apryMEHTHUPOBATH CBOIO TOUYKY 3PEHUS, OTCTAUBAThH CBOIO TTO3HUIIHIO.

IIpeaMeTHble pe3yabTaTbl OCBOCHMS  BBINIYCKHUKAMHM  CTapLIEd  IIKOJIBI
MPOrpaMMBbI 110 OMOJIOTUH MIPEACTABICHBI B COEPKAHUU Kypca M0 pa3iesiaMm.



2. COAEP) KAHME YYEBHOI'O IIPEJMETA
10 KJIACC (1 4 B Hene10, Bcero 34 1)

Pa3zgea 1
BUOJIOI'NSA KAK HAYKA.
METO/IbI HAYYHOI'O TIO3HAHMUA (3 v)

Tema 1.1
KPATKAA NCTOPUA PA3BUTHA BUOJIOT' NN.
CUCTEMA BUOJIOTUYECKUX HAVK (1 u)
OObBeKT u3yueHusi OMOJIOTMM — KUBas mHpupona. Kparkas ucrtopusi pa3BUTHS
ouonornu. Pons OWoONOTMYECKUX TEOpUH, HIEH, TUnoTe3 B (HOPMUPOBAHHUH
COBPEMEHHOW €CTECTBEHHOHAYYHOU CHUCTeMbl Mupa. CucremMa OHMOJIOTHYECKUX
HayK.
Jemoncmpayusn. IToptpetsl yueHbix. Cxembl: «CBsi3b OHO-
JIOTUU C APYTUMH HayKamu», « Cuctema OMOJIOTUYECKUX HAYK>.
Ochognivie nonamusa. buonorus. Xv3Hs.
Tema 1.2
CYITHOCTH M CBOMCTBA XXUBOI'O. YPOBHU OPTAHM3AITUN
1 METOJIbI ITO3HAHMS XXUBOU ITPUPO/IBI (2 u)
CymHocTs ku3HH. OCHOBHBIE CBOWCTBA KMBOM Marepuu. JKuBas mpupoja Kak
CI0)KHO  OpraHM30BaHHAs  HEepapxXuyeckas CHUCTEMA, CYILIECTBYIOIIAas B
POCTPAHCTBE U BO BpeMeHU. buosornueckue cucrembl. OCHOBHBIE YpPOBHU
OpraHu3alyy KUBOW MaTepuu. MeTobl MO3HAHUS KUBOU MMPUPOBI.
Hemoncmpayun. Cxembl: < YPOBHU OpraHU3alluu >KUBOM Matepumn», «CBoHCTBa
YKUBOM MaTepuu>.
Ocnognvie nonsamusa. CBOWCTBA KU3HU. YPOBHU OpPraHU3alMU KUBOW MPUPOIBI.
Metoabl MO3HAaHUS KUBOU MaTEpUH.
IIPE/IMETHBIE PE3Y/IBTATBI OBYYEHHUA
VYyamuiics T0IKeH:
— XapaKTepU30BaTh BKJIAJ BHIJAIONINXCS YUCHBIX B PA3BUTHE OMOIOTHIECKOM
HayKH;
— XapaKTepu30BaTh POJib OMOJIOTHH B POPMUPOBAHUU HAYUHOTO
MHPOBO33PEHUS;
— OIICHUBATh BKJIAJ OMOJIOTHYECKUX TEOPUi B (HOPMUPOBAHUE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA;
— BBIJICJISITH OCHOBHBIE CBOMCTBA KUBOM MPUPOJIBI U OMOJIOTUIECKUX CUCTEM;
— HMETh MpeJCTaBICHUE 00 YPOBHEBOW OpraHU3AINH KUBOU TPUPO/IHI;
— TPUBOAUTH JOKA3aTEIbCTBA YPOBHEBOW OpraHU3alluy KUBOW IPUPOJIBL;
— TPEACTaBISATh OCHOBHBIE METO/IbI U 3TAllbl HAYYHOI'O HCCIIEI0BAHUS;
— aHAJIM3UPOBATH U OIICHUBATH OMOJOTUYECKYI0 MH(POPMALIUIO, TOTYYaEMYIO
U3 Pa3HbIX UCTOYHUKOB.



Pasnen 2 KJIETKA (11 1)

Tema 2.1 UCTOPUSA U3YUEHUA KIIETKU. KIIETOYHASA TEOPUA (1 u)
Pazsutne 3nanuii o kinerke. Padotel P. I'yka, A. Ban JleBenryka, K. bapa, P.
bpoyna, P. Bupxosa. Knerounas teopuss M. IlInennena u T. [lIBanna. OcHOBHBIE
[IOJIOKEHUSI COBPEMEHHOM KIJIIETOYHOM Teopuu. Poib KIETOYHOW TEeOopuu B
(bopMHpPOBaHUU COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI MUpA.
Jemoncmpayun. Cxema « MHOrooOpasue KIeTOK».

Ocnoenvie nonamusa. Kinerka. I{utonorus. OCHOBHBIC MOJIOKCHUS KICTOYHOM
TEOPHHU.

Tema 2.2 XUMHWYECKUU COCTAB KJIETKH (4 u)

EQMHCTBO 3IEMEHTHOrO XHMHYECKOTO COCTaBa JKUBBIX OpPraHM3MOB Kak
JI0Ka3aTeIbCTBO €AMHCTBA MPOUCXOKIACHUS )XKUBON MpUpoabl. OOIIHOCTH KUBOU U
HEXKUBOW MPUPOABI HA YPOBHE XUMHYECKMX JJIE€MEHTOB. (OpraHoreHsl,
MAaKpOJJIEMEHTbI, ~MHUKPOIJIEMEHTBI,  yJIbTPAMHUKPOIIEMEHThI, KX pOJb B
KU3HEIACATEIbHOCTU KIIETKU M oprann3ma. Heopranndeckue BemectBa. Boga kak
KOJIBIOENIb BCEro JKMBOTO, OCOOEHHOCTH CTPOCHHS M CBOWMCTBA. MuHepajabHbIE
COJIM. 3HAUYEHHE HEOPraHMYECKHUX BEIIECTB B KU3HM KIETKM U OpraHu3ma.
Opranuyeckue BeELIECTBA — CIIOXKHBIE YTIIEPOACOJEPKAIIUE COCTUHEHHUS.
HuzkoMonekyiisipaple ¥ BBICOKOMOJICKYJISIDHBIE ~ OPraHUYECKHE  BEIIECTBA.
Jlurmpapl.  YrneBonbl: MOHOcaxapuipl, nojucaxapuipl. benku. HyxiienmHoBble
kucnotel: JJHK, PHK. YnBoenue monekynsl JIHK B knerke. IIpunnunuansHoe
CTPOEHHUE U POJIb OPraHUYECKUX BEUIECTB B KJIETKE U B OPraHU3ME YEIIOBEKA.
JMemoncmpayua. [narpammel: «PacripeneneHne XWMUYECKHX JJIEMEHTOB B
HEXXUBOM mpupoae», <«PacmpeneneHne XUMHUYECKHX DJJIEMEHTOB B KHUBOH
npupoae». [lepuoanueckas tabnuma snemMeHToB. Cxembl U Tabiuibl: «CTpoeHue
MouiekyJbl O6enka», «Crpoenue monekyibsl [JHK», «Crpoenue monekynsr PHK»,
«Tuner PHK», «¥Y nBoenne monekyisl JJHK>».

Ocnognvie nouamusn. OpraHoreHbl, MAaKpOA3JIEMEHTbI, MHUKPOIIEMEHTHI,
yAbTPaMUKpOdIeMeHThl. CBOWCTBa BOJABL. MUHEpanbHblE CONU. BHOMOIMMEDBL.
Jlununpl, nunowabl, yrieBojbl, Oenku, HykienHoBbie KucioTel (JHK, PHK).
Pennmukamus JIHK.

Tema 2.3CTPOEHUE DYKAPUOTHYECKOW U ITPOKAPUOTHUYECKOU
KJIETOK (4 4)

Kneroynas memOpana, wnuromiasMa, sapo. OCHOBHBIE OPraHOMBI KJIETKH:
OHAOIUIA3MATHYECKas CeTh, anmapar ['oJpKK, JHM30COMBI, MHUTOXOHIPHH,
miacTuabl, pudocompl. DYHKIMH OCHOBHBIX YacT€d M OPraHOMJIOB KIIETKHU.
OCHOBHBIE OTIINYMSA B CTPOEHUHN )KMBOTHOM M PACTUTEIIBHOU KIETOK. XPOMOCOMBI,
ux crpoenve u ¢yHkuuu. Kapumorun. 3HaueHHe MOCTOSIHCTBA 4yucia U (POpMBI
XPOMOCOM B KJIETKAX.

[Ipokapuotnueckas kietka: (opma, pa3Mepsl. PacnpocTpaHeHue M 3HayeHUE
OakTtepuii B mpupojie. CTpoeHre 0aKTeprabHOM KIETKH.



OcHnognble nouamua. DykapuoThyeckas kierka. Kierounas wMemOpaHna,
nuToIIazMa, apo. OCHOBHbIE OpraHouAbl KieTKu. OCcOOEHHOCTH PACTUTEIBHOM U
’KUBOTHOM KJIeTOK. XpoMocoMbl. KaproTun. JIMmionaHbIi U rarmiouIHbIi Ha0OPHI
xpomocoM. [Ipokaprornueckas kieTka, OakTepus.

Jlabopamopnuie u npakmuueckue padomul

CpaBHeHI/Ie CTPOCHUA KIICTOK paCTeHI/Iﬁ " JKUBOTHBIX (BI)IHOJIHSIGTC}I B BHUJC

TaOJIUIIBI).

Tema 2.4 PEAJIM3AIINS HACJIEJICTBEHHON MHO®OPMAIIMM B KJIETKE

(1 4)

JIHK — wnocuTens HacnencTBeHHOM wuHpopMaiuu. ['eHeTHuuecKuid Koi, €ro
cBoiicTBa. I'en. buocunres Oeinka.

Jlemoncmpayus. Tabmuna «I'eHeTnaeckuit koa», cxema «brocunTes 6enka».
OcHogHnvle nonamusa. ['€eHETUYECKUU KON, TPUILIET, TE€H. [paHCKPUIILHUS,
TPaHCJISIUSL, MATPUYHBIA CUHTE3.

Tema 2.5 BUPYCBHI (1 u)

Bupycbl — nekiierounas gopma xku3Hu. OCOOEHHOCTH CTPOCHUS U PA3MHOKECHUSI.
3HaueHue B MIPUPOJIE U KU3HU YelloBeKa. Mepbl MpOoPHIaKTUKU pacripoCTpaHEHUs
BUpYCHBIX 3a00neBanuii. [Ipopunaktuka CI1N da.

Hemoncmpayun. Cxema «Ctpoenue Bupyca», npesenrtanus «IIpopunakrrika
CIIM1a».

Ocnognvie nonamusn. Bupyc, 6akrepuodar.

IIPE/IMETHBIE PE3Y/IBTATBI OBYYEHHUA

VYyamuiics T0IKeH:

XapaKTepHU30BaTh BKJIAJ BBLAAIOUIMXCS YYEHBIX B Pa3BUTHE OMOJIOTMYECKON
HayKU;

XapakTepu3oBaTh  pojdb  Ouonorud B (POPMHUPOBAHUU  HAYUYHOIO
MHUPOBO33pPEHUS;

XapaKTepHU30BaTh COJEPKAHUE KJIETOYHOM TEOPUH U NOHUMATh €€ poib B
(OpMHpPOBaHNUN COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

3HATh UCTOPHIO U3YUYEHUS KIIETKH;

UMETh NPEICTABICEHUE O KIETKE KaK LIEJOCTHOW OMOJOTMYECKOH CUCTEME;
CTPYKTYPHOM, (PYHKIIMOHAJILHON Y T€HETUYECKON €AUHUILIE )KUBOTO;
MPUBOANUTH JOKA3aTEIbCTBA (apryMEHTAlIUI0) €UHCTBA KUBOW M HEXUBOUN
IIPUPOABL, POJCTBA KUBBIX OPraHU3MOB;

CpaBHUBATh OMOJOTHYECKHE OOBEKTHI (XMMHUYECKHIl COCTaB TEN >KUBOU U
HEXHUBOU NMPUPO/IbI, IYKAPUOTUUECKUE U MTPOKAPHUOTUYECKUE KIIETKH, KIETKU
pacTeHul, >KMBOTHBIX M TpUOOB) U (POpMYyIHUpPOBATH BHIBOABI HA OCHOBE
CpaBHEHUS;



— MNPEACTaBIATh  CYIIHOCTh M 3HAaY€HUE  Ipollecca  peaju3aluu
HacJIEZICTBEHHON MH(POpMAIUH B KIIETKE;

— MPOBOJUTH OMOJIOTMYECKHE MCCIEIOBAHUS: CTaBUTh OMNBITHI, HAOIIOIATh U
ONMCHIBATh KJIETKH, CPAaBHHMBAThb KJIETKH, BBIACIATh CYLIECTBEHHBIE
IIPU3HAKU CTPOEHUS KIETKHU U €€ OPraHOMJIOB;

— TI0JIb30BaThCSl COBPEMEHHOW LIUTOJIOTUYECKON TEPMUHOJIOTHEN;

— HMETh NPEJICTABICHUSA O BUPYCaxX U UX POJIU B KU3HU JPYTUX OPraHU3MOB;

— O00OCHOBBIBATh U COOJIOIATh MEPBI NPO(PHIAKTUKN BUPYCHBIX 3a00J€BaHUN
(8 Tom unciie BUU-undexiun);

— HaxoguTh OHOJOTMYECKyl0 HWHGPOpMALMI0O B  pa3HbIX HMCTOYHHKAX,
apryMEHTUPOBATh CBOKO TOUYKY 3PEHUS;

— QAHAJIM3UPOBATH U OLEHUBATH OMOJOTMYECKYI0 MH(OPMAIUIO, MOTYyYaEMYIO
U3 Pa3HbIX HCTOYHHUKOB.

Pazgen 3

OPT'AHU3M (18 uv)
Tema 3.1 OPI'AHU3M - EAMHOE LEJIOE. XXU3HEJAEATEJIBHOCTD U
PEI'VJISALUA ®YEKIMIA
OOHOKJIETOYHbIE M MHOTOKJIETOYHbIE OpraHu3Mbl. KOJOHMM OJHOKIIETOYHBIX
opraHu3MoB. JKu3HeneaTebHOCTh U Peryiaius GyHKIUNA opraHu3Ma.
Hemoncmpayua. Cxema «MHOroobpasue opraHu3MoB» .
Ocnoenvie nonamus. OTHOKIETOYHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Tema 3.20bMEH BEILECTB U ITPEBPAIIIEHUE SHEPT'UU (2 u)
OHepreTuuecknii OOMEH — COBOKYIHOCTh PEaKIMi pPACIICIUICHUS CIIO0XKHBIX
oprannyeckux BemecTB. OCOOCHHOCTH SHEPreTHUECKOro oOMeHa y TrpuOOB H
Oaktepuil. Tunel nutanus. ABTOTposl U reTepoTpodsl. OcoOEHHOCTH OOMeEHa
BEILECTB Y )KUBOTHBIX, pacTeHuid u Oakrepuid. [Inactuueckuit oOmeH. @oTocHHTES.
XEMOCHHTES.

Jemoncmpayusn. Cxema «Ilytn metaboiam3ma B KIETKE> .

OcHognble nonamusa. Metaboin3M, SHEPreTHUECKU 0OMEH, TUTACTUYECKHMA
obmeH. AT®D. ABtoTpodsl, rerepoTpodsl. DoTOCHHTE3.

Tema 3.3PASMHOXEHMUE (4 u)

Henenne knetkd. JKWM3HEHHBIM LMK KIETKM. MMHTO3 — OCHOBa pOCTa,
pereHepanuu, pa3BuTusa U Oecronoro pa3MHOXeHus. PazMHOxeHue: Oecrnojoe u
noJsioBoe. Tumbl 6ecnoaoro pa3sMHOKEHHUS.

ITomoBoe  pa3sMHOKEHUE. OOpa3oBaHue  MOJOBBIX  KIIETOK. Meiio3.
OnnonoTBOpeHHE y JKUBOTHBIX M pacTeHuil. buosormdeckoe 3HaueHHe
OILUIOAOTBOPEHUS. VICKYCCTBEHHOE OINBUICHUE y PACTEHUN MU OIUIOJAOTBOPEHHUE Yy
KUBOTHBIX.

Hemoncmpayun. CxeMbl 1 Tabnuipl: «MUTO3 U Meli03», «"ameTtorenes3», « Turbl
0ecrnooro pasMHOKeHUs», « CTpoeHue SUIEKIETKH U CIIEpMaTo30uaa».
Ocnoenvie nouamusa. JKU3HEHHBI LMK KIETKH. MHTO3, OHOJIIOTHYECKOE
3HaueHue. Tumbl Oecronoro pasmHoxkeHus. [lonoBoe pa3MHOXKEHHE U €ro



Owonornyeckoe 3HaueHue. Pa3nenbHOMONbIE OpraHu3Mbl W TepMadpOAHTHI.
Siueknerka u ciepMmarozou. ['amerorenes. Meito3, Orosioruueckoe 3HaueHUE.
OnnofoTBOpeHKE: Hapy>KHOE€ W BHYTpEHHee. J[BOWHOE OIUIOJOTBOPEHUE Y
pacTEHUM.

Tema 3.4 UHIAVUBUYAJIBHOE PASBUTUE OPTAHMU3MOB (OHTOT'EHE3)
(2 9)

[Ipsmoe wu HempsiMoe pa3BUTHE. OMOPUOHATBHBIM U MOCTIMOPUOHAIBLHBIN
nepuoasl pa3Buths. OCHOBHBIE dTamnbl SMOpuoreHesa. IlpuuuHbl HapyIeHH
pazBuTHs opranuzMa. OHTOreHe3 uesjoBeKa. PenpoayKTHBHOE 3J0pPOBBE; €ro
3HaueHUe I Oyaymux ToKosieHud monaei. [locnencTBust BIUSHUS aTKOTOJS,
HUKOTHHA, HAPKOTUYECKUX BELIECTB HAa PAa3BUTHE 3apojblilia yeaoBeka. [lepuoabl
MOCTAMOPUOHATBHOTO Pa3BUTHSL.

Jlemoncmpayun. Tabmuupsl: «OCHOBHBIE CTaauM OHTOreHeza», «lIpsmoe wu
HenpsiMoe pa3Butue». Tabmuipl, ¢ororpaduu, AUarpaMMbl U CTATHCTHYECKHE
JaHHBIE, IEMOHCTPUPYIOLIUE MTOCIEICTBUSI BIUSHUS HETATUBHBIX (DaKTOPOB CPEJIbI
Ha pa3BUTHE OpPraHU3MA.

Ocnoenvie nonamusa. OHrOoreHe3. Tumbl pa3BUTHS: TPSIMOE U HENPAMOE
(pazButue ¢ Meramopdozom). DTambl >MOpUOHANBEHOTO pa3BUTHS. I[lepuosl
MOCTAMOPUOHANBLHOTO  pa3BUTUs. BpenHoe BiMsSHUE KYypeHHs, aJIKOTOJS,
HApKOTUYECKUX TMpernapaToB Ha pPa3BUTHE OpraHU3Ma U IPOJIOJKUTEIBHOCTh
KU3ZHHU.

Tema 3.5 HACJIEACTBEHHOCTH U UBMEHUYMBOCTD (7 u)
HacnenctBeHHOCTh M1 MN3MEHUUBOCTh — CBOMCTBA Opranu3Ma. ['eHeTnka — Hayka
O 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH M U3MeH4YuBOCTH. [. MeHuenp —
OCHOBOTIOJIOKHUK TE€HETUKH. 3aKOHOMEPHOCTH HACJIEAOBaHUsA, YCTaHOBIICHHbIE [
Mennenem. MonoruOpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaenss — 3aKoH
noMuHUpoOBaHus. Bropoil 3akoH MeHaenss — 3aKOH paclICIUICHUs. 3aKoH
YUCTOTHI TameT. JurubpuaHoe ckpemuBanue. TpeTuil 3akoH MeHzenss — 3aK0H
HE3aBUCUMOTI'0 HACJIEOBaHUsA. AHAIM3UPYIOIIEEe CKpElIMBaHUE. XPOMOCOMHAas
TEOpPUS  HACIIEICTBEHHOCTH. Cuemuiennoe HaCJIEeJ0BaHUE IIPU3HAKOB.
CoBpeMEHHBIE TMPEACTABICHUSI O TE€HE M TeHOME. B3anmoAeicTBUE TEHOB.
I'enetnka mona. IlomoBble Xpomocombl. CHEIIEHHOE C IOJOM HACJIEIOBAHME.
3aKOHOMEpPHOCTH  W3MEHUYMBOCTH. HacnencTBeHHass MW HEHAcIeICTBEHHAs
U3MEHYUBOCTh.  MoaudukanmonHas  uU3MeHUMBOCTh. KomOuHaTHBHaAsT U
MyTallMOHHAss U3MEHYUBOCTh. MyTtanuu. Tumbl myTanuil. MyTtareHHbie (akTopsbl.
3HaueHUE T'eHETUKHU JUIsl MEAUIMHBI. BiusiHue MyTareHOB Ha OpraHU3M 4eJIOBEKa.
HacnencrBennsie 00Je3HM 4eOBEKa, UX MPUYMHBI U NPOMUIAKTUKA. DTHUECKHUE
aCIeKThI B 00JIaCTH MEAUITMHCKON TeHETHUKHU.

OcHnogHnvle nonamusn. HacnencTBeHHOCTh U M3MEHYUBOCTH. | eHOTHUT, (hEHOTHII.
['uGpuaonornyecknii MeTo 1, CKpenuBanne. JIOMUHAHTHBIN, pEelIeCCUBHBIN. [ €HBI,
ajyieny. 3aKOHOMEPHOCTH HACJEAOBAHMS MPU3HAKOB. 3aKOH YHCTOTHI TaMerT.
AHanm3upyromee CKpeluBaHue. XPOMOCOMHAas TEOpHs HACJIEACTBEHHOCTH.
I'enetmueckne  kaptel.  ['eHOM.  AyTOCOMBI,  IIOJOBBIE  XPOMOCOMBI.



MomudukannonHas  U3MEHYMBOCTh.  KoMmMOWHATHBHAsS W MyTallMOHHAs
M3MEHYUBOCTb. MyTareHHbie (bakTopBhI. Hacnencrsennsie 00Je3HN.
MenukoreHeTH4ecKoe KOHCYJIbTUPOBAHHUE.
Jlabopamopnule u npakmuueckue padomaol

e (CocTaBiieHHE MPOCTEUIIINX CXEM CKPEIIMBAHUSI.

e PenieHue 31eMeHTapHBIX TEHETUYECKUX 3a/1au.

Tema 3.6 JIOMECTUKAIIMA. OCHOBBI CEJIEKIIUN.
BUOTEXHOJIOI'UA (2 u)

OCHOBBI CENEeKIIMU: METOABl U JAOCTIKEHUs. ['eHeTuka — TeopeThdecKass OCHOBA
cenexkuuu. Ceneknusi. Yuenue H. WM. BaBumoBa o nenTpax MHOroooOpasus u
OPOUCXOXKIAEHUS KYJIbTYpHBIX pacTeHuil. (OCHOBHBIE METOAbl  CEIEKIIMH:
ruOpuIn3aius, UCKyCCTBEHHBIN 0TOOP. OCHOBHBIEC JOCTHKEHUS U HAIIPABICHUS
Pa3BUTHS COBPEMEHHOM CENEKIIMU. BHOTEXHONIOTUs: JOCTHKEHUSI U MEPCIIEKTUBBI
pa3BUTHS. I'ennas WHXEHEPUS. Knonuposanue. I'eneTnuecku
MOAU(PUITUPOBAHHBIC OPTaHU3MbI. JTUYECKHE AaCHEKThl Pa3BUTHS HEKOTOPBIX
MCCJICIOBAHNI B OMOTEXHOJIOTHH (KJIOHMPOBAHUE YEIIOBEKA).
Jemoncmpayua. Kapra-cxema «L{eHTpbl MHOTOOOpPa3usi U POUCXOKIECHUS
KyJIbTYpPHBIX pacTeHui». ['epbapHbie MaTepuanbl U KOJUJICKIIUUA COPTOB
KyJbTYpHbIX pacTeHui. Tabmuupl: «Ilopoabl JOMaIIHUX )KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHui». CXeMbl CO3/JaHUsI TEHETUYECKU MOIUPHUITUPOBAHHBIX
IPOJIYKTOB, KJIOHUPOBAaHUsI OpraHn3MoB. Marepualibl, HLTIOCTPUPYIOLIUE
JTOCTHXKEHUS B 001aCTH OMOTEXHOIOTHH.
Ochognvie nonamus. Cenexiust; rubpuauzanus u otoop. Copt, mopoja, mTaMM.
buorexnonorus. I ennas nnxenepus. Knonuposanue. I enernuecku
MOJU(DUITIPOBAHHBIE OPTAaHU3MBI.
IIPE/IMETHBIE PE3Y/IbTATBI OBYYEHHUA
Yyanuics T0JKEH:

— XapakTepu30BaTh BKJaJ BBIIAIOUINXCS YUEHBIX B Pa3BUTHE OMOJIOTHYECKON
HayKH;

— XapakTepuszoBaTh  poJib  OuoNordd B (POPMHUPOBAHUU  HAYUYHOIO
MHUPOBO33PEHUS;

— WMeTh TpeJACTaBlieHHEe 00 oOpraHu3Me, €ro CTPOEHMHW U Mpoleccax
KUZHEACATEILHOCTH (OOMEH BEUIECTB, PAa3MHOXXEHUE, JCIICHUE KIIETKH,
OIUTOI0TBOPEHUE ), MHOTOOOpa3uu OPraHU3MOB;

— BBIACIATh CYIIECTBEHHBIC TMPU3HAKKM OPraHu3MOB (OJHOKJIETOYHBIX U
MHOTOKJICTOUHBIX), CpPaBHUBATh OHOJIOTMYECKUE OOBEKThI, CBOWCTBA U
npouecchl (TUIACTUYECKU U SHepreTuyeckuii oOMeH, 0ecrionoe U MoJoBOe
pPa3MHOXEHUE, MUTO3 M MEi03, SMOPHOHAIBHBIA U TOCTIMOPUOHAIIBHBIN
nepuoj, TMpsSMOE€ U  HEOpPSIMOE  pa3BUTHE, HACIEICTBEHHOCTh U
M3MEHYHUBOCTb, JOMUHAHTHBIA U PELIECCUBHBIN) U (POPMYIUPOBATH BHIBOJIBI
Ha OCHOBE CPABHEHUS;

— TIOHUMAaTh 3aKOHOMEPHOCTU WHAMBUIYAIbHOTO Pa3BUTUS OPTraHU3MOB,
HACJIEACTBEHHOCTH U N3MEHUYHUBOCTH;



— XapakTepusoBaThb cojepkanue 3akoHOB [. Mengena u T. X. Moprana u
NOHUMATh UX POJib B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTHUHBI MHPA;

— pemaTh 3JEMEHTapHble T'€HETUYECKHE 3a/1ayd, COCTAaBJIATh 3JEMEHTapHbIC
CXEMBbl  CKpPCIIMBAHMS;  IOJIb30BAaThCA  COBPEMEHHOM  I€HETHYECKOM
TEPMHUHOJIOTUEN U CUMBOJINKOM;

— TPUBOAUTH JIOKA3aTEJIbCTBA POACTBA JKUBBIX OPraHU3MOB HAa OCHOBE
MOJIO’KEHUH TeHETUKU U SMOPHOJIOTHH;

— OOBACHATH OTPUIATENIFHOE BIUSHUE AJKOTOJs, HUKOTHHA, HAPKOTHUECKUX
BEIIECTB HA pa3BUTHE 3apoJpllla YEJIIOBEKAa; BIMSHUE MYTAarcHOB Ha
OpraHH3M YEJIOBEKA;

— XapakTepu30BaTh HapyUIEHUS Pa3BUTUS OPraHW3MOB, HACJEJACTBEHHbBIC
3a0o0JieBaHusl, OCHOBHBIEC BUJIbl My TAIIU;

— O0O0OCHOBBIBATh M COOJIIOATh MEpbl MNPOQUIAKTUKH BPEIHBIX NPUBBIYEK
(KypeHue, ajJKoTroianu3M, HapKOMaHus);

— BBISIBJISITH ICTOYHUKH MYTareHOB B OKpYy»arollel cpesie (KOCBEHHO);

— wuMeTh npeacraBienue 00 yuenun H. W. BaBwioBa o0 neHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHUIA;

— XapakKTepu30BaThb OCHOBHBIE METObI U IOCTUKEHHUSI CENICKLINH;

— OLEHUBAaThb ATUYECKUE ACIEKThl HEKOTOPBIX HCCIENIOBaHUA B 001acTu
OMOTeXHOJMOTUM  (KJIOHUPOBAaHUE, HCKYCCTBEHHOE  OILUIOJOTBOPEHHUE,
HaIpaBJIE€HHOE U3MEHEHUE T€HOMA);

— OBJIQJIeBaTh YMEHUSAMH UM HABBIKAMH TIOCTAHOBKHM  OMOJIOTMYECKHX
AKCIIEPUMEHTOB U OOBSACHATH UX PE3YJIbTAThI;

— HaXOAWTb OHOJIOTMYECKYI0 HMH(POPMAlMI0 B  Pa3HbIX HCTOYHHKAX,
apryMEeHTUPOBATh CBOIO TOUYKY 3PEHUS;

— aHaJIM3UpPOBaTh U OLIEHMBATh OMOJIOTHYECKYIO0 MH(OPMALNIO, TOTYyYaeMyIo
U3 pa3HbIX HICTOYHUKOB.

3akmouenne (1 4)

11 KJTACC (1 u B Henento, Bcero 34 4)

Brenenue (1 u)
Pa3znen 1

BU (20 v)
Tema 1.1 UICTOPUS DBOJIIOLIMOHHBIX UJIEN (4 u)
Uctopus 3BOMIOIIMOHHBIX UeH. Pa3BuTre OMOJOrUU B TOJAPBUHOBCKUM MEPHUO/I.
3nauenne padbor K. Jlunnes, yuenuss XK. b. Jlamapka, Teopunm X. Krosbe.
IIpennoceuiku BOo3HMKHOBeHHs ydyeHus Y. JlapBuHa. DOBosronumoHHas teopus Y.
HapBuna. Poib 3BOJMIOLMOHHON Teopun B (OPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHBI MUpA.



Jemoncmpayus. Kapra-cxema mapuipyrta mytemectBusi Y. Jlapsuna. ['epbapHbie
MaTepuaibl, KoUleKuud, (otorpaduu u Apyrue MmaTepuaibl, MOKAa3bIBAIOIINE
WHIUBUYAJIbHYI0O U3MEHYMBOCTh U Pa3HOO0pa3ne COPTOB KYJIbTYPHBIX PACTEHUI
Y TIOPOJ, TOMAITHUX KUBOTHBIX.

Ocnognoie ROHAMUA. DBOJIIOIUSL. Kpeaunonusm, TpaHC(HOPMHU3M,
HBOJIIOLMOHMU3M. ['pymnmoBas 1 MHAMBUAYaJIbHAs U3MEHYMBOCTh. VICKYyCCTBEHHBIM
ot0op. boprba 3a cymecrsoBanue. EcrecTBeHHbIN 0TOOD.

Tema 1.2 COBPEMEHHOE 3BOJIIOHMOHHOE YUYEHMUE (9 u)
Bun, ero kpurepuu. llomynsinus — CTPyKTypHas €IWHHIIA BHAA, €IUHUIA
sBosoLMK. CHHTETHYECKass TEOpHUsl HBOJIOUMHU. JIBMXKYIIME CHJIBI 3BOIIOLUU:
MYTalMOHHBIA IPOLECC, IOMYJIALMOHHBIE BOJIHBI, H3O0JISLMS, €CTECTBEHHBIN
otbop;
uX BIUsHWE Ha TeHooHn monymsamuu. J[BWKyImuid W CTaOWIU3UPYIONTUI
€CTECTBEHHBIM OTOOp. Apjantauud OpPraHU3MOB K YCIOBHSM OOUTaHUS Kak
pe3ynbTaT JAEUCTBUS €CTECTBEHHOro oTOopa. BumooOpazoBaHHMe Kak pe3yJbTaT
sBomonuu. CriocoObl M myTH BHpooOpa3zoBaHus. CoxpaHeHHE MHOrooOpasus
BUJIOB KaK OCHOBAa YCTOMYMBOTO pa3BUTHS Ouocdepsl. ['naBHble HampaBieHHUs
ABOJIIOIIMOHHOTO TMpoliecca. buonornyeckuii mporpecc U OMOIOTUYECKUN perpecc.
[IpuunHbl BBIMUpaHUs BUIOB. JloKka3aTenbCcTBa 3BOJIIOLMY OPTAaHUYECKOT0 MUPA.
Jlemoncmpayua. Cxema, WUTIOCTPUPYIOIIAsh KpUTEpUH BUAA. TaOIUIIBI U CXEMBI:
«JIBmkymie cuibl 3BOJIONMU», «(O0pa3oBaHHE HOBBIX BHJIOB», «CXOJICTBO
HAaYaJIbHBIX CTAJUA SMOPHOHAJIBLHOTO PAa3BUTUA IO3BOHOYHBIX». ['epbapun,
KOJUIEKIIMM W Jpyrde  HarjsgJHble  MaTepuayibl, JAEMOHCTPUPYIOIIHE
NPUCTIOCOOJICHHOCTh OPraHu3MOB K cpele OOWTaHMsI W PE3yJNbTaTbl BHJIO-
oOpa3zoBanus. TaOmuipl, MyJISDKM W Jpyrde  HarjsgHble  MaTepHalbl,
JEMOHCTPUPYIOIIME TOMOJIOTMYHBIE M aHAJOTHMYHBIE OpraHbl, X CTPOEHUE U
IIPOUCXO0KJICHUE B OHTOTE€HE3€; PYAUMEHTHI U ATABU3MBI.
Ochnognvle nonamus. Bun, nonynanus; ux kputepuu. [enodonna. JBmxymue
CWJIbl 3BOJIOLMU: MYTALMOHHBINA MpPOLECC, MOIYJISIIUOHHBIE BOJHBI, W3OJIALIMS,
€CTECTBEHHBIN 0TOOp. BIKyImnid U crabminsupyromuii 0toop. CrocoOsl U MyTH
BHUJ1I000pa30BaHMUS.
Jlabopamopnule u npakmuyeckue paoomol

e Brisgpienue npucnocoOaeHui OpraHu3MoB K cpejie OOUTaHUS.
IKcKypcusn
Mmuoroo6pasue BUI0B (OKPECTHOCTH IITKOJIBI).

Tema 1.3 [TIPOUCXOXJIEHUE XNU3HU HA 3EMIJIE (3 u)

PazButure npeacraBienuii 0 BO3HUKHOBEHNUM ku3HU. OnbiTel @. Penu, JI. [TacTepa.
['uniorespl 0 MpOUCX0XKAECHUH KU3HU. COBPEMEHHBIE B3IJIsA/Ibl HA BO3HUKHOBEHUE
xu3Hu. Teopuss OnapuHa—XomjaerHa. YCI0KHEHUE KUBBIX OpPraHU3MOB Ha
3eMJie B IPOILIECCE IBOJIIOLIHH.

Hemoncmpayun. Cxembl: «BO3HUKHOBEHUE OJHOKJIETOYHBIX JYKAPHUOTHUUECKUX
OPraHu3MOB», <«BOJIIOLHS PACTUTEIBHOTO MHUpa», <«IBOJIOLUMSA KUBOTHOTO



Mupa». Penpoaykuuu kaptuH, uzo0paxarmux (iaopy u ¢ayHy pa3IdyHbIX 3p U
nepuo10B. OKkaMeHeNIOCTH, OTIIEYaTKH OPraHU3MOB B IPEBHUX NOPOAAX.
Ocnognvie nonamus. Teopuss OnapuHa — XoJaelHa. XUMUYECKas 3BOJIOLUSL.
buonornyeckas sBomonusa. IlocreneHHoe — yClIOKHEHUE  OpraHu3aluud U
IOPUCIIOCOOJIEHNST K YCJIOBMSIM BHEIIHEHW Cpelbl OpPraHU3MOB B IIPOLECCE
IBOJIFOLUY.

Tema 1.4 [TIPOUCXOXIAEHUE YEJIOBEKA (4 4)

['mnoTe3bl mpoucxoxkaeHuss 4enoBeka. [lonokeHwe uYeloBeKa B CHCTEME
AKUBOTHOTO Mupa (kinacc Muekonurawonme, otpan [Ipumarsl, pox Jloan).
OBOJIIOIMSA 4YeJOBEKa, OCHOBHbIe ATambl. Pacel uenoBeka. IIpoucxoxaeHue
YeJI0BEUYECKUX pac.

BunoBoe e1MHCTBO 4€JI0BEYECTBA.

Jemoncmpayusa. Cxema « OCHOBHBIE 3TaIlbl YBOJIIOINH YeoBeKa». Tabmulpl,
N300paKaloIIne CKEJIEThI YeJIOBEKA U MO3BOHOYHBIX )KUBOTHBIX.

Ocnognule nonamus. IIpoucxoxaeHue yenopeka. OCHOBHBIE ATaIlbl YBOJIFOLIHMH.
JIBKylIME CUIIBI aHTporioreHe3a. YenoBeueckne pachl, UX €AMHCTBO.
IIPE/IMETHBIE PE3Y/IBTATBI OBYYEHHUA

VYyamuiics: TOmKeH:

— XapakTepu30BaTh BKJIaJ BBIIAIOUIUXCS YUEHBIX B Pa3BUTHE OMOJIOTHYECKON
HAyKU;

— XapakTepu3oBaTb poiib  OWoJOrMM B  (POPMHUPOBAHWUU  HAYYHOTO
MHUPOBO33PEHUS;

— TIOHUMATh CYIIHOCTh BOJIOIIMOHHON TEOPHH, CI0KHBIE U MPOTUBOPEUUBHIC
MyTH €€ CTAaHOBJICHMSI, BKJIaJ B (HOPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTUHBI MUPA;

— BBIACJSTh CYIIECTBEHHBIC MPU3HAKK OMOJIOTHYECKUX OOBEKTOB (BUIOB) U
MpOIECCOB  (IEMCTBME HUCKYCCTBEHHOIO W  €CTECTBEHHOro 0TOO0pa,
(dbopmHpoBaHUEe MPUCTIOCOOIEHHOCTH, 00pa30BaHNE BUIOB);

— OOBACHATH MPUYHUHBI HIBOJIOIUHU, U3MEHSIEMOCTU BUJIOB;

— MPUBOJUTH JI0KA3aTENbCTBA (APryMEHTALMI0) HEOOXOAMMOCTH COXpPAaHEHUS
MHOT000pa3usi BUOB;

— YMETb MO0JIb30BATHCS OMOJIOTMYECKONW TEPMUHOJIOTHEN U CUMBOJIMKOM;

— pelIath dJIeMEHTapHble OMOJOTUYECKUE 3a/1a4H;

— OIHKCHIBaTh 0cO0e BUIOB IO MOP(OJIIOTHUECKOMY KPUTEPHIO;

— BBISIBJIATH IPUCIIOCOOJICHUSI OPraHU3MOB K CpeJie OOUTaHus;

— CpaBHUBATh MPOIIECCHI €CTECTBEHHOTO U MCKYCCTBEHHOI'O 0TOODA;

— aHAJIU3MPOBATH U OLEHUBATH PA3JIUYHBIC TUIIOTE3bI MPOUCXOKICHUS KU3HU
U 4YeJIOBEKA; apryMEHTUPOBATh CBOIO TOYKY 3pPEHHUS B XOJI€ JUCKYCCHU MO
OOCYXJIEHUIO TUIOTE3 CYIIHOCTH U TMPOUCXOXKICHHS >KU3HU, MPOOJIEMbI
MIPOUCXOK/ICHUS YEJIOBEKA;

— OBJIQJIeBaTh YMEHUSAMH UM HABBIKAMH TIOCTAHOBKHM  OMOJIOTMYECKHX
AKCIEPUMEHTOB U YUUTHCA OOBSICHATH UX PE3YJIbTATHI;

— HaxXOJUTh OMOJOTUYECKYIO HH(POPMAITUIO B Pa3HBIX HCTOUHUKAX;



— aHAIM3UPOBATH W OIEHWBATH OMOJOTUYECKYI0 WH(OOPMAITUIO, MOTydaeMyIo
U3 Pa3HBIX HCTOYHUKOB.

Pa3nen 2 IKOCUCTEMBI (12 4)
Tema 2.1 SKOJIOTUYECKUE ®AKTOPHI (3 u)
Opranusm u cpena. I[lpeaMer u 3amaud SKOJIOTMU. DKOJOTMYECKUE (PAKTOPHI
cpenbl (abMoTHYEeCKHEe, OMOTUYECKHE, aHTPOTIOTEHHBIC), WX 3HAYEHUE B JKU3HU
OpraHU3MOB. 3aKOHOMEPHOCTH BIIUSHUS KOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.
B3auMooTHOIIEHUST ~ MEXAy  OpraHu3MamMu.  MEXBHIOBBIE  OTHOIICHMS:
napasuTU3M, XUITHUIECTBO, KOHKYPEHIINS, CUMOHNO3.
Jemoncmpayua. HarnsgHele  MaTepuanbl, JIEMOHCTPUPYIOLIUE  BIIHSHUC
AKOJIOTHYECKUX (PAKTOPOB HA KUBBIC OpraHU3MBIL. [IprMepsr ciMOM03a B IpUpOIE.
Ocnognvle nonamusa. Oxonorusi. BHemHsas cpenma. Dkojoruyeckue (QaxTopsbl.
AbGuotnueckne, OHOTHYECKHE U  aHTpororeHHsie ¢akropsl. [lapazutusm,
XUIITHUYECTBO, KOHKYPEHIIHS, CHMOMO03. DKOJIOTHYecKasi HUIIIA.

Tema 2.2 CTPYKTYPA DKOCUCTEM (5 u)
BunoBass u npocTpaHCTBEHHas CTPyKTypa »KocucteMm. llumieBbie CBs3W,
KPYrOBOPOT BEIIECTB W TMPEBPAIICHUS HSHEPrUu B 3SKocucTteMax. [IpuyuHbI
YCTOMYHMBOCTA M CMEHBI JKOCUCTEM. BiMsiHME 4enoBeKa Ha HSKOCUCTEMBI.
HckyccTBeHHBIE COOOIIECTBA — arpOLEHO3bI.
Hemoncmpayun. Cxema «IIpocTpaHCTBEHHAs! CTPYKTypa SKOCUCTEMBI (IPYCHOCTD
pacTUTENBHOr0 coobuiecTBa)». CXxeMbl U TaOJIHILIbI, TEMOHCTPUPYIOLIUE MUILEBbIE
LENU U CETH; IKOJOTUYECKUE MUPaMUJbI; KPYrOBOPOT BEIIECTB M DHEPrUU B
HKOCUCTEME.
Ocnognvle nonamusa. DKOCUCTEMA, OHOreOlIEHO3, OUOIEHO3, AarpoleHOo3.
[IpoayiieHThl, KOHCYMEHTHI, peyleHThI. [IuleBbie 1enu u ceTH.
Jlabopamopnule u npaxmuueckue padomaul

e CocraBieHHE CXeM Tepelayd BellecTBa W SHepruu (Iiened mutanus) B

HKOCUCTEME.

IKcKypcusn
EcrectBennbie (jiec, moje u JAp.) ¥ UCKYCCTBEHHBIC (TApK, caja, CKBEP ILIKOJIBI,
dhepMa U Jip.) SKOCUCTEMBI.

Tema 2.3 BUOCOEPA — I'JIOBAJIbBHA A SKOCUCTEMA (2 4)

buocdepa — rnobanpHas skocuctema. CoctaB U cTpykTypa Ouochepsl. YaeHue
B. W. Bepnanckoro o 6uocdepe. Poinb xxuBbix opranuzMoB B 6nochepe. bromacca
3emumn. bronornyeckuii KpyroBopoT BEIIECTB (Ha MPUMEPE KPYTroBOPOTa BOJIBI

U yTIepoa).

Jemoncmpayun. Tabmunpsl u cxembl: «Ctpykrypa Ouochepsr», «KpyroBopot
BOIbI B Onochepe», «Kpyrosoport yriepona B 6uochepe». Harnsanuerii matepuait,
OTpaXaroluii BUJOBOE PA3HOOOpa3Ne JKUBBIX OPraHU3MOB OHOCHEPHI.

Ochognble nonamus. buocdepa. )Kupoe BemecTBo, OMOTEHHOE BEIECTBO, KOCHOE
BEIIECTBO, OMOKOCHOE BemecTBO. bnomacca 3emin.



Tema 2.4 BUOCDOEPA 1 YEJIOBEK (2 u)

buochepa u uenosek. ['nmobGanmbHBIE S5KOJOTHYECKHE NPOOIEMBI M MYTH HX
pemenus. [locnencTBust NEATEIBHOCTH YEIOBEKAa JUI OKPYXKAIOLIEH Cpenbl.
IIpaBriia noBeneHus B NpupoaHOu cpene. OXpaHa NPUPOABI U PALMOHAIBHOE
UCIIOJIb30BaHUE

MIPUPOJIHBIX PECYPCOB.

emoncmpayua. Tabnuupl, WUIIOCTPUPYIOUIME IIOOAIBHBIE HKOJIOTMUYECKUE
IpoOJIeMBbl U MOCIEACTBUS JAESITEIbHOCTH Y€JIOBEKa B OKpyskarolei cpene. Kaptel
HAlMOHAJIBHBIX ITIAPKOB, 3alI0BETHUKOB U 3aKa3HUKOB Poccuu.

Ochognvie nonamusa. 'nobanbHbie dKoJOTUYECKHe TTpodiembl. OXpaHa MPUPOIBI.
PannonanpHOE€ mpupomomnosib3oBaHue. HarmoHanbHBIE TapKW, 3alOBEJIHHKH,

3aka3Huku. KpacHast kHura.

3akirouenue (1 4)



3. TEMATHYECKOE II'TAHUPOBAHUE

10 xknace
Kou-Bo OcHoBHBIE
qacoB HaIlpaBJICHUA
Pa3zaennbl, TeMbl XapakTepucTHKA OCHOBHBIX BH/I0B JIeITEJIbHOCTH 00y4ar01Ierocst BOCHNTATENLHO
JEeATCJIbHOCTH
Pa3nes 1.buosiorns kak Hayka. Meroabl Hay4HOro nosHanus (3 yaca)
Tema 1.1 .Kpatkas 1 Omnpenpensitor moHATHA, (OpMUpyeMble B Xonae Hu3yudeHHs TeMbl. OObscHsAOT poub | 1,2,3,6
UCTOpUS PA3BUTHUSA Ouosioruv B (pOPMHUPOBAHUM HAYYHOIO MUPOBO33peHHs. OLEHUBAIOT BKJIA/A PA3INYHBIX
ouonoruu. Cucrema YYEHBIX-OMOJIOTOB B DPa3BUTHE HAyKH OHMOJIOTHH, BKJIAJ OWOJIOTHYECKUX TEOPHH B
OMOJIOTMYECKUX HAayK (dbopMHpOBaHHE COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MMpa. YCTaHABJIMBAIOT
CBSI3U OMOJIOTHH C IpyruMHU Haykamu. [IpuBoAAT mpuMepsl COBPEMEHHBIX HAPaBICHUIN
B OMOJIOIMM M ONpPENENAIOT UX 33Ja4d M IpeAMEThl u3ydeHus. ['0ToBAT cooOuieHus
(moxmazgpl, pedeparsl, MPE3CHTAIMM) O BKIAJAEC BBIJAIOIIUXCA YYEHBIX B Pa3BUTHE
Ouosioruy. PaboTaroT ¢ JONOIHUTEIbHBIMU UCTOYHUKAMHU UH(OpMAIMU
Tema 1.2.CymiHocTs 1 2 Omnpenensitor  MOHATUS, (QopMUpyeMBble B XoJe H3y4YeHus TeMbl. Beimemstor | 1,2,3,6
CBOMCTBA JKUBOTO. CYLIECTBEHHbIE TPU3HAKU KMBOM NPUPOABI U OUOJOTHUECKUX CUCTEM (KJIIETKH,
YpoBHU OpraHU3alny | OpraHu3ma, BHJA, SKOCHCTEMBI). XapaKTepH3yIOT OCHOBHBIC CBOWCTBA JKHUBOTO.
METO/bI MO3HAHMS OOBACHAIOT OCHOBHBIE NPUYUHBI 3aTPYJHEHUH, CBSI3aHHBIX C OINpPE/ENCHUEM IMOHATHUS
JKUBOU IIPUPOLBI «OKU3Hb». OOBACHSIOT pa3iauuus M €JUHCTBO >KMBOM M HEXHMBOM mpupoisl. [IpuBoxsr
IIPUMEPBI CUCTEM Pa3HOT0 YpOBHs opraHuzanuu. [IpuBoJsT noKka3aTeabCTBa YPOBHEBOM
OpTaHU3aIMH U 3BOJIOIHHU )KUBOH MPHpobl. ONpeesiFoT OCHOBHBIE METO/IbI TO3HAHUS
AKHUBOM NpUPOABI. ['OTOBAT mpe3eHTaluio Wik CTeH] Ha TeMy «COBpeMEHHOE HayuyHOe
o0Opy/lOBaHHME M €ro poib B pEIICHUHM OHOJIOTHYECKHX 33haud». Pabortaror ¢
WITIOCTpalMsiMu ~ yyeOHuka. Pa®oTaioT ¢ JIONOJHUTEIBHBIMH  MCTOYHMKAMHU
uHpOpMauu
Paznen 2. Kinerka (11 yacoB)
Tema 2.1.Uctopus 1 OmnpenenstoT nmoHATHSA, GOPMHUPYEMBbIE B X0/ U3y4UeHus: TeMbl. Onpenensor npeamer, | 1, 3,4




HU3YUYCHUA KIICTKU.
Knerounas TCOpH.

3a/1a4d ¥ METOJBI UCCIENOBAaHUS LIMUTOJIOTUU KaK HayKu. XapaKTepU3YIOT COAEpKaHUE
KJIeTouHOM Teopun. OOBACHAIOT BKJIAJ KIETOYHOM Teopun B (opMupoBaHHE
COBPEMEHHOM €CTECTBEHHOHAy4YHOW KapTHHBI MUPA; BKJIAJ YYEHBIX-MCCIIEOBATEIECH
KJIETKH B pa3BUTHE OHosIorndeckoil Hayku. [IpuBoAsT qOKa3aTeNbCcTBA POJICTBA KUBBIX
OpPraHU3MOB C HCIOJIb30BAHUEM IIOJIOKEHUH KJIETOYHOM TEOpUu. AHAIU3UPYIOT H
CPaBHUBAIOT OCHOBHBIE METO/bI IUTOJOTHH. PaboTaloT ¢ WLTIOCTpalusaMH y4eOHHKa.
PaboTaroT ¢ JOMOMHATENFHBIMU UCTOYHUKAMH HH(OpMAIHH

Tema 2.2. XuMHUUeCKUH
COCTaB KJIETKHU

OmnpenensoT moHATHA, (OpMUPYEeMble B XOA€ HW3yueHUs TeMmbl. [lpuBoasT
JI0Ka3aTeNIbCTBA (ApTYMEHTAINI0) €IMHCTBA JKUBOM M HEXHBOW MPHUPOJBI HA TPUMEpPE
CXOJICTBA UX XMMUYECKOTO cocTaBa. CpaBHUBAKOT XUMHUUYECKUN COCTAB TEN )KUBOU

W HEXHUBOW MPUPOABI W JI€NAIOT BBIBOJBI HAa OCHOBE CpaBHEHHUA. XapaKTEPU3YIOT
O0COOEHHOCTH CTPOCHHMSI, CBOMCTBA M POJIb HEOPTAHMYECKUX M OPTaHUYECKHX BEIICCTB,
BXOJSIIMX B COCTaB JKMBBIX OPraHMU3MOB. Y CTaHABIMBAIOT MPUYMHHO-CIIE/ICTBEHHbIC
CBSI3U MEXKITY XHMHYECKUM CTPOSHHEM, CBOMCTBaMH U (DYHKIMSIMU BEIIECTB HA OCHOBE
TEKCTOB W PHUCYHKOB yueOHHKA. [IpUBOAST MpUMEpHl YIJIEBOAOB, JHUIHIOB, OEIKOB,
HYKJIEUHOBBIX KHCJIOT W JPYTUX OpPraHWYECKHUX BEIIECTB, BXOMSAIIUX B COCTaB
OpPraHu3MoOB, MECT HMX JIOKaJu3almud | Ouosornuyeckoil ponu. Paborator ¢
WUTIOCTpanusiMu ~ yueOHuKa.  Pemator  Oumonormyeckue  3amadd.  BwImonHsioT
nabopaTopHbIe, MPAKTUIECKUE U UCCIIEIOBATEILCKIE PAOOTHI IO U3y4aeMon

teme. PaboTaroT ¢ JOMOTHUTEIPHBIMA HCTOYHUKAMHA HH(POPMAITHH

1,3,4,5

Tema 2.3.Ctpoenue
3YKapUOTHYECKOU U
MPOKAPUOTUYECKOMN
KJIETOK

OmnpenensroT NOHATHS, POPMUPYEMBIE B X0J1€ H3YUCHHUS TEMbI. XapaKTePHU3YIOT KIETKY
KaK CTPYKTYPHO-(YHKLIMOHAIbHYIO €IMHHILY )KUBOTO. BBIJIENIAIOT CylIeCTBEHHbIE
MIPU3HAKU CTPOCHUS KJIETKH, €€ OPraHOMIOB, Apa, MEMOpPaHBI, XPOMOCOM, A0SAECPHBIX
U SIIEPHBIX KJIETOK, KJIIETOK PacTEeHH, )KUBOTHBIX U rpuO0B. CpaBHUBAIOT OCOOEHHOCTH
CTPOCHUS AOSACPHBIX M SICPHBIX KJIETOK, KIETOK PACTeHHUH, )KMBOTHBIX U TPUOOB U
JIeNIal0T BBIBOJIbI Ha OCHOBE CPAaBHEHMA. Y CTAHABJIMBAIOT HPUYMHHO-CJIECICTBEHHBIE
CBSI3U MEXKIY CTpPOEHUEM U (YHKIUSIMHU OMOJIOTHUECKUX CUCTEM Ha MPUMEpe KIETKH,

€€ OpraHOMIOB M BBINOJHAEMBIX HMMHU (QyHKUMH. PaboTtaror ¢ wWuLIFOCTpaLUsAMU
yuebnuka. [lomp3yrorcs mmrosnornueckoil tepmuHosorueil. OOOCHOBBIBAIOT MEPHI
npoGWIakTUKH  OakTepuainbHbBIX  3a0osieBaHuil.  Beimonustor — mabopaTopHble,
IIPAKTUYECKHUE U MCCIEJ0BATENBCKUE PAOOTHI IO U3y4aeMOM TEME.

PaboTaroT ¢ 10NOMHUTENBHBIMU UCTOYHUKAMH UH(OpMALMU

1,3,4,5




Tema 2.4.Peanu3zanus
HACJIeCTBEHHOM
UHPOPMALINHU B KIIETKE

OnpenensiroT MOHATHS, (OPMUPYEMBbIE B XOJIe¢ U3YYCHHS TEMBL. BBIACISIOT
(GyHIaMEHTAJILHBIN TPOIIECC B OMOJIOTUYECKUX CUCTEMaxX — pealiu3aliio nHPOopMaIuu
B KJIETKE. BBIIENSIOT CyIIeCTBEHHBIC NMPHU3HAKU TCHETHYECKOTO Koja. ONHUCHIBAIOT |
CPaBHMBAIOT  MPOIECCHl  TPAHCKPUNIMK W TpaHCaauud. OOBSICHAIOT  poJib
BOCIIPOU3BEJICHUS U MEepeIau HACIEACTBCHHONH MHPOPMAIUH B CYIIICCTBOBAHUHT

W pa3BUTUM >KW3HU Ha 3emie. Pemaror Ouonormueckue 3amauu. Pabortaior ¢
WUTIOCTpausiMi ~ yueOHnka.  PaboTaroT ¢ JONOJHUTENBHBIMH ~ HMCTOYHHUKAMH
nHpopmanuu

1,3,4,6

Tewma 2.5.Bupycsl

OnpenensitoT MOHATUSA, (OPMUPYEMBIE B XOJ€ M3YUYEHHUS TEMBI. Beigensror
CYIIECTBEHHBIC IPU3HAKU CTPOCHUS U KU3HEHHBIX IIUKJIOB BUPYCOB. XapaKTEPU3YIOT
POJIb BUPYCOB Kak BO30yIUTENCH 00JIe3HeH U KaK NePEHOCYNKOB Te€HETHYECKON
uHpopmanmu. OOOCHOBBIBAIOT MepbI MPO(YUIAKTUKYA BUPYCHBIX 3a0oneBanuil. Haxomst
nHpOpMaIMI0O O BHUpPycaX W BHUPYCHBIX 3a00JICBAaHUSX B PANIMUYHBIX HMCTOYHHKAX,
aHAIM3UPYIOT U OLEHHUBAIOT €€, UHTEPIPETUPYIOT U MPEACTABISAIOT B pa3HbIX (Gopmax
(Te3uchl, CcooOIIEeHME, penopTax, aHaJIUTHYecKas crpaBka, pedepar, 0030p,
noptdosno). PaboTaroT ¢ JONOTHUTENbHBIME HCTOUHUKAMU WH()OpMALIUU

3,5,6

Paznea 3. Opranusm (20 yacoB)

Tema 3.1.0pranusm -
€IMHOE 11eJI0E.
MHuoroo6pasue KUBBIX
OpraHU3MOB

OnpenenmoT IIOHATHA, (bOpMI/IpyeMBIe B XOAC€ H3YUYCHHUSA TCMBEI. BLII[GJ'IHIOT
CYHICCTBCHHBIC IIPpU3HAKH OJHOKJICTOYHBIX u MHOTI'OKJICTOYHBIX OpTraHHU3MOB.
CpaBHI/IBaIOT OAHOKJICTOYHBIC, MHOTI'OKJICTOYHBIC OpraHUu3MbI n KOJIOHHNH
OOHOKJICTOYHBIX OPraHU3MOB W ACJIAIOT BBIBOJbI Ha OCHOBC CpPAaBHCHMHA. OHpeZIeJISIIOT
OCHOBHBIC TIPOLCCCHI, XapPaKTCPHBLIC IJIs JKHUBBIX OPraHU3MOB. CpaBHI/IBaIOT IMpOoICCChI
peryjsinii B PACTUTCIIBHBIX W JXKUBOTHBIX OpraHU3Max. HpI/IBOI[SIT IMPUMCPHI,
IMOATBCPIKAAOIIHEC, YTO I'OMCOCTA3 ABJIACTCA NTMHAMUWYCCKHM PABHOBCCUCM.

3,4,5,6

Tema 3.2.00meH
BEIIIECTB U MPEBPAICHUE
SHEPIUU

OmnpenensroT TOHATHS, (OPMHpPYEMbIE B XOAE H3YYCHHS TEMBL. XapaKTepPH3YIOT
(yHIaMEeHTaJIbHbIE TPOLIECChl B OHOJIOIMYECKMX CHCTEMax — OOMEH BEIeCTB U
MIPEBpALlICHUE  SHEPruu.  BBIIENSIOT  CyIIeCTBEHHblE  NMPU3HAKU  IPOLIECCOB
KU3HEACATEIbHOCTH KIETKU. CpaBHUBAIOT IUIACTUYECKUI U SHEPTETUYECKUN

OOMEH W JeNaloT BHIBOIBI HAa OCHOBE CTpoeHMs. CpaBHHUBAIOT OPraHU3MBI 10 THITY
NIUTaHWs. W JENaloT BBIBOABI HAa OCHOBE CpaBHEHMsS. PacKpbIBalOT 3HadYcHHE
¢dorocunTe3a. XapaKTepu3ylT CBETOBYIO H TEMHOBYIO (ha3bl poTocuHTe3a. PackphIBaroT
3HAaYeHUWe XeMmocuHTe3a. PabortaroT ¢ wunocTpauusiMi  yueOHuKa.  Pemaror

1,2,3,4




ouonornueckue 3aaaun. Haxomar nadopmaiuro mo u3yqaeMoi teme

B pa3lMYHbIX MCTOYHMKAX, AHAJIU3UPYIOT U OLEHUBAIOT €€, WHTEPHPETHPYIOT H
MIPEJICTaBISIIOT B pa3HbIX (opmax (Te3UChl, COOOIIEHUE, PEeHopTaK, aHATUTHYECKas
cnpaBka, pedepat, 0030p, MOPTHOIHO).

Tema 3.3.PasMuOxkeHIE

Onpenensitor MOHATUS, (QOpMUPYEMBIE B XOJIe U3yYeHUs TeMbl. Bpiaensior
CYLIECTBEHHbIE PU3HAKY MPOLIECcca JeNICHHs KIETKH. XapaKTepU3yloT OHOJIOTHYECKOe
3HaY€HUE U OCHOBHBbIE (a3bl MUTO3a, HUCHOJIb3ys PHUCYHKH YyueOHMKA. Boraenstor
CYLIECTBEHHbIC MPU3HAKU IPOLECCOB Pa3MHOXKEHUS U OIUIONOTBOpeHUs. ONUCHIBAIOT
CHOCOObI ~ BEreTaTUBHOIO  pa3MHOKeHus. llpuBoast  mpuMepbl  OpraHU3MOB,
Pa3sMHOXKAIOIUXCS OECrONIbIM U MOJOBBIM IyTeM. XapaKTepU3ylT OHOJIOTHYECKOe
3HaYeHHE U OCHOBHbBIE (a3l Meil03a, UCHOIb3Ys] PUCYHKH yueOHHKA. XapaKTepu3yroT
CTaguK 00pa30BaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX, UCIIOJIb3YsI CXEMY YUeOHHKaA.
OOBACHAIOT  OMOJIOTUYECKYIO  CYLIHOCTh  OIUIOJOTBOPEHMs.  XapaKTepUs3yroT
0COOEHHOCTH JBOMHOIO OIUIOJOTBOPEHHUS y pacTeHuid. OnpenensioT 3HadeHHe
HCKYCCTBEHHOTO OIUIONOTBOpeHUsl. CpaBHHBAIOT MHTO3 W MEWO03, SHICKIECTKH W
CIIEPMATO30U/bl, CIEPMATOTEHE3 U OBOI'€HE3, I10JI0BOE U OECIIONI0E Pa3MHOKEHHE

W JIeNaloT BHIBOJBI Ha OCHOBE CpaBHEHHWs. PaboTaloT ¢ WILTIOCTpAIUSIMH YYeOHHKA.
Pemrator 6uosiornyeckue 3a1a4m. Y4acTBYIOT B AUCKYCCHU IO U3y4aeMOH TeMe.

3,4,5,6

Tema

3.4 UnquBuyalibHOE
pa3BHTHE OPTAHU3MOB
(oHTOTEHE3)

Onpenensitor MOHATHUS, (GOPMUPYEMbIE B XOJA€ H3yUYEHHUS TeMbl. XapaKTepu3yIoT
nepuosipl  oHToreHe3a. OMNUCHIBAIOT  OCOOCHHOCTH  MHJMBUAYAJIBHOTO  Pa3BUTHS
yenoBeka. OLIEHHMBAIOT BIMSHHUE (AKTOPOB BHEUIHEHW Cpelbl Ha pa3BUTHE 3apOJblIa.
OOBACHAIOT OTpULIATENIFHOE BIMSHUE AJTKOT0JIsl, HUKOTHHA, HAPKOTHYECKUX BEIECTB Ha
pa3BUTHE 3apOJpIlIa YEJIOBEKA; MPUYMHBI HAPYLICHUM pa3BUTUS OpPraHU3MOB.
AHanu3upyIOT U OLIEHUBAIOT LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBUSAX

Y TIOCTYTKaX [0 OTHOLLIEHUIO K CBOEMY 3/I0POBBIO, OCIEACTBUSI BIUAHUSA (DaKTOPOB
pHcka Ha 370poBbe. OGOCHOBBIBAIOT MEPHI MPOPHUIAKTHUKHI BPEAHBIX PUBBIYEK.
CpaBHUBaIOT YMOPHUOHATIBHBIA U TOCTAIMOPHUOHATILHBINA MEPUOAbl MHAUBHIYaILHOTO
pa3BUTHSA, NPAMOE U HENPSIMOE pPa3sBUTUE U JCIAIOT BBIBOJbI Ha OCHOBE CPABHEHUS.
Onupasch Ha 3HAHUS, MOJyYEHHbIE NMPU HM3YUYEHUH MNPEABIAYLINX KypCOB OMOJIOTHH,
MOBTOPSIOT JKU3HEHHbIE IMKJIBI PAa3HBIX OPraHU3MoOB. PaboTaroT ¢ WILTIOCTpalysMu
yueOHuKa. PaboTaroT ¢ 1ONOJHUTEIbHBIMU HCTOYHUKAMU HHGOpMaIIUU

1,3,4,5

Tema
3.5.HacnencTtBeHHOCTE

OmnpenensroT MoHATHs, (POPMUPYEMEIE B XOJe M3y4eHHS TeMbl. OTPEeNII0T OCHOBHBIC
3a7a4  COBPEMEHHOM TE€HETHKH. XapaKTepU3ylT COJEpKaHHWE 3aKOHOMEPHOCTEH

1,2,3,4




1 U3BMCHYHNBOCTH

HaCJIEI0BAHU, YCTaHOBJICHHBIX I. Mennenewm, XPOMOCOMHOMU TEOpUHU
HAaCJIEACTBEHHOCTH; COBPEMEHHBIX NPEICTABICHUN O T€HE U TEHOME, 3aKOHOMEPHOCTEN
m3MeHunBoCcTH. OOBscHsAOT Bkiaax [. Menaens u JOpyrux yYeHBIX B pa3BUTHE
OMOJOTMYECKON HayKd, 3HAu€HHWE YCTAHOBIEHHBIX HMH 3aKOHOMEPHOCTEH B
($hOopMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MHUPA; IPUIUHBI
HAaCJIEACTBEHHBIX U HEHACJIEICTBEHHBIX U3MeHeHuN. [IpuBoasAT noKa3arenbcTBa poACTBa
JKUBBIX OPraHU3MOB HA OCHOBE IMOJOKEHUM TIeHETUKHU. [loJIb3yloTCS Te€HETHYECKOMN
TEPMUHOJIOTHEN M CHUMBOJIUKOW. PemaroT »sneMeHTapHbleé TE€HETUYeCKHe 3a/Jauu.
CocCTaBIsAIOT dJEMEHTapHBIE CXEMbl CKpelUBaHUs. BBISBISIIOT HICTOYHUKH MYyTareHOB B
oKkpyxkarome cpeae  (kocBeHHO). IIpoBomsT aieMeHTapHble  OHOJOTHYECKHE
WCCJICIOBAHMSI M JCNAIOT BBIBOJBI HA OCHOBE IMOJIYYCHHBIX pe3ysbTaToB. OOBSCHSIOT
BJIMSIHME MYTareHOB Ha OPraHU3M YEJIOBEKa, BO3BHUKHOBEHUE HACJIEICTBEHHBIX
3a00eBaHUi, MyTaluil. YCTaHaBIMBAIOT B3aMMOCBSI3b TE€HOTHIA YEJIOBEKa M €ro
3m0poBbs. OILIGHMBAIOT 3HAa4YeHHE 3I0pOBOTO o00Opaza JKM3HM Kak HaumbOojee
3¢ (HeKTHBHOTO METO/1a TPOPHITAKTHKHN HACIEACTBCHHBIX 3a00JIeBaHNN. XapaKTepU3yIOT
pOJIb  MEIUKO-TEHETHMYECKOTO KOHCYJIbTUPOBAHMS Il CHHJKEHHUS BEpPOSITHOCTH
BO3HUKHOBEHHUSI HACJICJICTBECHHBIX 3a0oieBaHmil. OOCYXTAIOT ITUYECKHE AaCIEKThl B
o0jacT MEOWIIMHCKOW TeHeTUKH. PaboTaioT ¢ wIrocTpauusMu ydeOHHKa. Pemaror
Oowmonornueckne 3amgaud. HaxomsaT wmH(OpMANHIO TIO M3ydaeMOW TeMe B Pa3IUYHBIX
HMCTOYHMKAX, AHAJU3UPYIOT M OLEHUBAIOT €€, MHTEPHPETUPYIOT M MPEACTaBISAIOT B
pa3HbIX (Qopmax (Te3uChl, COOOIIeHHE, PEMOpTaXK, aHAJUTUYECKas CIpaBKa, pedepar,
0030p, nmoptdhonro). BeIMmonHSIOT 1abopaTopHble, MPAKTHUECKUE U UCCIIEI0BATENbCKIE
paboThI [0 U3yYaeMoH TeMe.

Tema 3.6.
JomecTukanmsi.
OCHOBEI CEIICKIIU.
Bbrnorexuoiorus

OmnpenenstoT NOHATHS, GOpMUPYEMbIE B X0/€ U3ydeHUs TeMbl. OnpeAesstoT IJaBHbIe
3a/1a4v ¥ HaIpaBJICHUS COBPEMEHHOM cenekuuu. XapakrepusyroT Bkian H. 1. Basuiiosa
B pa3BuTHE Ouosiornyeckoil Hayku. OILIEHUBAIOT JOCTH)KEHUS U IE€PCIEKTUBBI
OTEUECTBCHHOW M MUPOBOM CEJICKIIMU. XaPaAKTEPU3YIOT METOABI CEIEKIIMOHHON pabOTHI.
CpaBHMBAIOT JOMECTUKALIUIO U CEJIEKIINI0, MACCOBBIA M MHAMBHYaIbHbII 0TOOP.
Brigensior cymiecTBeHHbBIE MPU3HAKK MPOIECCa UCKYCCTBEHHOTO oTOopa. CobuparoT u
aHATM3UPYIOT MH(DOPMAIMIO O JAEATENBHOCTH MECTHBIX CEJIEKIMOHHBIX IEHTPOB U
CTaHLIUM, CEMEHHBIX XO3AHCTB, COPTOUCIIBITATEIbHBIX YYacTKOB M Jp. OLEHUBAIOT
JOCTHKEHHSI U MEPCIIEKTUBBI PA3BUTHUSI COBPEMEHHON OMOTEXHOJIOTMU. AHAIU3UPYIOT U
OLICHUBAIOT 3TUYECKHE aCIEKThl HEKOTOPbIX UCCIIEOBAHUM B 00J1aCTH OMOTEXHOJIOTHH.

1,2,3,4




Paborarot ¢ mumoctpanusamu yueOHnka. Haxomar uadopmaruo mo u3ydaeMoil Teme B
pa3NIMYHbIX WCTOYHMKAX, AaHAJIM3UPYIOT M OLEHHUBAIOT €€, MHTEPIPETUPYOT |
MIPEJICTaBISIIOT B pa3HbIX (opmax (Te3UChl, COOOIIEHUE, PEeHopTaK, aHATUTHYECKas
cnpaBka, pedepar, 0030op, TopThonuo). BEIMOTHAIOT  MpakTHUYECKUEe U
uccieqoBaTeIbckue PaboThl MO H3y4aeMoil Teme. PaboTaloT ¢ JONMOIHHUTEIHHBIMU
MCTOYHHUKAaMHU MH(OpMaIUH

3akiroueHUe 1 AHaNM3UPYIOT U3yUCHHBINH B TEYCHUE IO/Ia MaTepUall, CHCTEMAaTU3UPYIOT, 0000IIAIOT. 3,4,5
[ToBTOpHO- 1 [ToBTOPHUTH OCHOBHBIC TEPMHHBI U TIOHATHUSI Kypca. BBIMOTHSITE TECTOBBIC 3aIaHHS 3,4,5
0000IIArIHI YPOK TT0 dopmara EI'D. BeinmomHATh 3ajaHust pa3BEpPHYTOTO TUIIA U3 BTOPOW YaCcTH
kypcy buonorus 10 9K3aMeHalMOHHBIX MaTtepranoB EI'D o Guonorumu.
KJ1ace
UTOoOro 34
11 knacce
KoJa-Bo OcHoBHBIE
P qacoB X 6 HalpaBJICHUA
a3/aeiibl, TeMbI apaKTEePUCTHUKA OCHOBHBIX BH/I0B JAeATEJIbHOCTH 00y4Yarolierocs BOCIIHTATEILHO
JEeATCJIbHOCTH!
Beenenune 1 PaGoraroT ¢ wutroctpanusamu yueOHuka. Haxomar wadopmMaiuio mo u3ydaeMoi Teme B
pa3IUYHBIX UCTOYHHUKAX, aHATTM3UPYIOT U OLICHUBAIOT €
Paznea 1. Bua (20 yacoB)
Tema 1.1 4 OnpenensioT MoHATHs, GOPMUPYEMBIE B X0€ U3ydeHUs TeMbl. OLEHUBAIOT BKJIA[ 1,2,3,4
Hctopus pa3IUYHBIX YYCHBIX B Pa3BUTUE OHOJIOTHYECKOi Hayku. OLEHUBAIOT MPEANOCHUTKI

SBOJIIOIIMOHHBIX UIeH

BO3HUKHOBeHHMS yuyeHus1 Y. JlapBuHa. XapakTepu3yloT COACPKaHUE IBOTIOLIMOHHOMN
teopun Y. JlapBuna. CpaBHUBAIOT OMPEAEICHHYIO U HEONPEIEIECHHYIO0 U3MEHYUBOCTbD,
HMCKYCCTBEHHBIM U €CTECTBEHHBI O0TOODP, GOpMBI OOPHOBI 32 CYIIECTBOBAHUE U JEIAOT




BBIBOJIbI HA OCHOBE cpaBHEeHHMs. PaboTaror ¢ wimocTpauusaMu yueoHuka. Paborarot ¢
JIOTIOJIHUTENbHBIMU MICTOYHUKAMH HH(OpMaIu

Tema 1.2
CoBpeMeHHOe
HBOJTIOIIMOHHOE yUCHUE

Onpenensitor MoHATHSI, (OpMUpYeMble B XoAe HU3ydeHus TeMmbl. OOBICHIIOT BKIAJ
HBOJIIOLIMOHHON TEOpUH B (OPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHUHBI
Mmupa. Onpenenstor kpurepuu Buaa. OnuceiBaloT ocodeil Buia no Mopdonoruueckomy
KpUTEpHIO. XapaKTepU3yOT MOMYJISALHUI0O KaK CTPYKTYpHYIO €IMHHILY BHJA U €AUHUILY
SBOJIIOLIMU.  XapaKTepu3ylOT  OCHOBHbIE  (akTopbl  d3Bomtonuu. CpaBHUBAIOT
MPOCTPAHCTBEHHYIO U OMOJIOTHYECKYIO M30JIS1HI0, (OPMBI €CTECTBEHHOTO OTOOpa M
JIeNIaloT BBIBOABI HA OCHOBE CpaBHEHMs. XapaKTepU3yIOT OCHOBHBIE aJlalTalllu
OpPraHu3MoOB K YCIOBUSM oOutanus. CpaBHUBAIOT OCHOBHBIE CHOCOOBI U MYTH
BUJ000pa30BaHusl, ONOJOTMYECKUI NPOrpecc U perpecc U AeNaroT BbIBOABI HA OCHOBE
cpaBHeHH. OOBIACHAIOT NPUYUHBI HSBOJIIOLUHM, H3MEHsAEMOCTH BUIOB. [IpuBoasr
JI0Ka3aTeNIbCTBA POJICTBA JKHUBBIX OPraHU3MOB Ha OCHOBE IOJIOKEHUI SBOJIFOLIMOHHOTO
yueHus. JloKa3bIBalOT, YTO COXPaHEHUE MHOT000pa3us BUIOB SIBJISETCS] OCHOBOM
ycToi4yuBoro pazsutus 6uochepsl. [IpuBoasST OCHOBHBIE JOKA3aTENBCTBA IBOJIOLNN
opranuueckoro mMupa. Pemator Ouosnoruyeckue 3agaud. PaGoTaroT ¢ wimocTpanusMu
yueOHUKa. BBINOIHSAIOT 1abopaTopHble, NPAKTUYECKUE U UCCIIEI0BaTENbCKIE PaOOTHI 110
u3yyaemoii Teme. PaboTaroT ¢ 1OMOJHUTEIbHBIMU HCTOYHUKAMU HHPOPMALIUU

1,2,3,5

Tema 1.3
[Ipoucxoxaenne >XKU3HU
Ha 3emiie

Omnpenensitor MOHATHS, (QopMHpyeMble B XOJA€ HU3YYEHUS TEeMbl. AHAIMZHPYIOT H
OLICHMBAIOT PA3JINYHbIE TMIIOTE3bI MTPOUCXOXKACHUS JKU3HHU. XapaKTEPU3YIOT OCHOBHBIE
ATanbl OMOJIOTHYECKOM HBOJIIOIMU Ha 3emiie. YYacTBYIOT B JUCKYCCHU TIO OOCYKJICHHUIO
TUIIOTE3 MPOMCXOXKACHUS KU3HU U apryMEHTUPYIOT CBOIO TOUKY 3peHus. Paboraior ¢
wuocTpausiMu yueonuka. Haxonar undopmanmio no usyyaemMo TeMe B pa3iIudHbIX
HCTOYHUKAX, AaHAJTU3UPYIOT U OLIEHUBAIOT €€, UHTEPIPETUPYIOT U NPEACTABISIOT

B pa3HbIX (hopMax (Te3ucChl, COOOIICHNE, PETIOPTaX, aHATTUTHUECKas CIIpaBKa, pedepart,
0030p, TopThoIHo)

1,2,3,6

Tema 1.4
IIpoucxoxnenue
YeJI0BeKa

OnpenensoT TOHATH, (OPMUpPYEMBbIE B XOJ€ H3YUYEHUS TEMbl. AHAIM3UPYIOT H
OLICHUBAIOT Pa3IUYHbIe THUIOTE3bl MPOUCXOXKICHUS YesoBeka. OnpeessioT MoJI0KEeHUE
YyejgoBE€Ka B CHCTEME JKMBOTHOTO  MHpa. APryMEHTUPOBAaHHO  JOKA3bIBAIOT
MPUHAJIEKHOCTh YEJIOBEKAa K OIPENECIEHHOM CHUCTEMAaTUYECKOW rpynne. BuIABistoT
MpU3HAKM CXOACTBAa 3apOAbIINICH 4YeloBE€Ka W JAPYrMX MJEKOMMUTAIOMMX  Kak
JIOKA3aTEIbCTBO HMX POACTBA. XapaKTEPU3YIOT OCHOBHBIE JTallbl AHTPOIIOTEHE3a.
APryMEHTHPYIOT CBOIO TOYKY 3PEHHsI B XOJ€ TUCKYCCHU IO OOCYKICHHUIO MPOOJIEMBI

1,2,3,6




MPOUCXOXKICHUS YeIOBeKa. 3HAKOMSTCSA C MEXaHH3MOM pPacooOpa3oBaHus, OTMedas
€IMHCTBO MPOUCXOXKIEHUS pac. XapaKTepU3yIOT OCHOBHbIE (DaKTOpPbI aHTPOIIOTeHEe3a.
[IpuBOIAT apryMEHTUPOBAHHYIO KPUTHKY AaHTMHAYYHOH CYIIHOCTH pacu3ma. Haxomsar
MHPOPMALIMIO 1O M3Yy4aeMOM TeMe B pa3IMyYHBIX HCTOYHMKAX, AHAIU3UPYIOT U
OLICHMBAIOT €€, HHTEPIPETUPYIOT W TMPEIACTABISIOT B pasHBIX (opMax (TE3UCHI,
cooOllleHUe, pemnopTaX, aHaJUTU4YecKas crpaBka, pedepar, 0030p, MOPTHOINO).
PabotaroT ¢ mwumrocTpanusaMu yaeOHNKa. BBITOTHAIOT 1a00paTopHbIe, TPAaKTHYECKUE

U MCCIe/I0BaTeNbCKUE PabOThI IO N3yYaeMOl TeMe.

Paznen 2. Dxocucrembl (13 yacos)

Tema 2.1
DKOJIOTHYECKUE
(bakTopsI

OnpenenstoT MOHATHUS, (POPMHUPYEMBIC B X0JI¢ U3ydeHUs TeMbl. OIpeeNstoT OCHOBHBIC
3aJladd COBPEMEHHOW OJKOJIOTWU. Pa3nuyaroT OCHOBHBIE TPYIIBI JIKOJIOTHUICCKUX
(hakTopoB (abuoTHYeCcKHuX, OMOTHYECKHX, AHTPOITOTCHHBIX ). OOBACHSAIOT
3aKOHOMEPHOCTH BJIUSIHUSL KOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI. XapaKTepPHU3YIOT
OCHOBHBIC a0OuoTudeckue (akTopsl (TeMmepaTypy, BIaXHOCTb, cBeT). [lpuBomsr
MPUMEPHl MPUCTIOCOOJICHUI OpPTaHW3MOB K JICHCTBUIO OKOJIOTHUYECKUX (PaKTOPOB.
OnuchIBalOT OCHOBHBIC OHOTHYECKHE (DaKTOPbl, Ha KOHKPETHBIX IMpUMEpax
JEMOHCTPUPYIOT uX 3HaueHue. OICHUBAIOT pPOJIb JKOJOTHYECKHX (HaKTOpPOB B
KHU3HEICATCILHOCTH  OpraHu3MoB.  [IpUBOIAT  J0OKa3aTelbCTBA  B3aMMOCBSI3CH
OPraHM3MOB U OKpyXKamlel cpensl. Pemaror Owonorumdeckue 3amaun. Haxomst
MHPOPMALIMIO TI0 H3Yy4aeMOW TeMe B pa3IMYHBIX HCTOYHHUKAX, AHAIU3UPYIOT H
OIICHMBAIOT €€, WHTEPIPETHPYIOT M TPEACTABISAIOT B pasHbIX (opMax (TE3UCHI,
COOOIIICHUE, pEeNopTaX, aHAIMTHYECKas CchpaBka, pedepar, 0030p, mHOpTHOIHO).
PaboTaror ¢ WITIOCTpausIMy yaeOHUKA.

2,3,4,5,6

Tema 2.2
CtpyKTypa 3KOCUCTEM

OnpenenstoT NoHATUSA, POopMHUpPyEeMbIe B X0/i€ U3yueHUs: TeMbl. ONpeaenstoT CTPYKTYpY
9KOCUCTEMBI (IIPOCTPAHCTBEHHYIO, BUAOBYIO, 3KOJOTHMYECKY!0)./latoT XapaKTEepUCTHKY
MPOJYILIEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB. BBIIENSAIOT CyIIeCTBEHHbIE MPU3HAKU
9KOCHUCTEM, IIpoliecca KpyroBOpOTa BEIIECTB U IMPEBPAICHUN SHEPTUH B 3KOCHUCTEMAX.
OOBACHAIOT MPUYMHBI YCTOWYMBOCTH M CMEHBI 3KOcUCTeM. Jl0Ka3bIBaIOT, YTO COXpaHe-
HUEe OMopa3zHOOOpa3usl SBISAETCS OCHOBOM YCTOWYMBOCTH SKOCHCTEM. XapaKTEpPH3YIOT
BIIUSTHUE YeJIOBeKa Ha SKocucTeMbl. CpaBHUBAIOT UCKYCCTBEHHBIEC U IPUPOJIHBIE
9KOCUCTEMBI. /[lenaroT BbIBOABI Ha OCHOBE cpaBHEHMs. COCTaBISIOT 3JIEMEHTapHBIE
CXEMBbI TepeHOca BEIISCTB M SHEPruu B IKocucTeMax (uenmu W certu). Haxoxsar

3,4,6




WHPOPMALIMIO TIO0 H3Yy4aeMOW TeMe B pa3IHYHBIX HCTOYHHUKAX, AHAIU3UPYIOT H
OLICHUBAIOT €€, HMHTEPIPETUPYIOT W TMPEIACTABISIOT B pasHbIX (opMax (TE3UCHl,
COOOIIEHUE, PETNoOpPTaX, aHaJUTHYeCKas CcrpaBka, pedepar, 0030p, MOPTHOIHO).
Pemrator Ouonorndeckue 3amaun. Pabotaror ¢ wmrocTpanusMu ydyeOHuKa. BBITOTHSIOT
nabopaTopHbIe, MPAKTUIECKHE U MCCIIE0BATEIBCKAE PA0OTHI MO N3y4aeMO TeMe.
PaboTaroT ¢ 1OMOTHUTEILHBIMUA UCTOYHUKAMH HH(OpMAIHH

Tema 2.3
buocdepa —
rj100ajibHas YKOCUCTEMA

OmnpenenstoT NOHATUS, POPMUPYEMBIE B X0J1€ H3YUECHHUSI TEMbI. XapaKTepU3YIOT U
CpaBHUBAIOT OCHOBHBIC THITHI BEeleCTBAa OMOC(ephl. XapaKTepU3yIOT COIEPIKaHHe
yuenus B. U. Bepnanckoro o 6uocepe, ero Bkiaj B pa3BuTHe OHOIOTUYECKON HAYKH.
OmnpenensroT cBoicTBa OMocdepbl Kak Ti100ambHOM IKOCUCTeMBI. [IpuBOIAT
JI0Ka3aTeNIbCTBA €IMHCTBA KHUBOW M HEXXUBOI MPHUPOJIBI, UCTIONB3YS 3HAHUS O
KpPYTOBOpOTE BelIecTB B Onocdepe. XapakTepu3yIoT poiib )KUBBIX OPTaHU3MOB B
o6uocdepe. BoaemsroT cynecTBeHHbIE IPU3HAKY IPOIlecca KPyroBOPOTa BEILECTB U
npeBpaileHui sHeprun B ouocdepe. [IpuHUMAIOT ydacTrHe B AUCKYCCHH IO TEME
«Beuna nu 6uocgepa?», apryMEHTUPOBAHHO BBICKAa3bIBAIOT COOCTBEHHOE MHEHHE.
Haxoxsar nadopmaruio mo u3y4aeMoil TeMe B pa3IndHbIX UCTOYHUKAX, aHATU3UPYIOT
Y OLIEHUBAIOT €€, UHTEPIPETUPYIOT U MPEACTABIISIOT B Pa3HbIX (hopMax (TE€3UCHI,
COOOIIIeHHE, PETIOPTAXK, aHATUTHIECKas CIipaBka, pedepat, 0030p, mopThoaHo).
Pemrator 6uonornveckue 3anaun. PaboTaroT ¢ wutocTpauusaMu yueOHuKa. BITOTHSIOT
nabopaTopHbIe, MPAKTUIECKHE U HCCIIEI0BATENbCKAE PA0OTHI IO N3y4aeMO TeMe.
PaboTaroT ¢ 10MOTHUTENFHBIMU UCTOUHUKAMH UH(OpMAIN

1,2,3,4,5,6

Tema 2.4
buocdepa u yenosek

OmnpenensroT MOHATHS, GOPMHUPYEMBIE B XOJ1€ H3YUCHHS TEMbI. AHAIU3UPYIOT U
OLICHUBAIOT COBPEMEHHBIE II00ATBHBIC IKOJIOTUIECKUE TPOOIEMBI U TIYTH UX PEIICHHUS,
MIOCTIENICTBHSI COOCTBEHHOM JIESTETFHOCTH B OKPY)KAIOIIEH cpefie; OMOJIOTHIECKYTO
WHPOPMAILIHIO O TII00ATBHBIX 3KOJOTHYECKHX MPoOIeMax, MoJydaeMyro U3 Pa3HbIX
HUCTOYHHUKOB; IEJICBLIC U CMBICJIOBBIC YCTAHOBKH B CBOUX I[CI\/JICTBI/ISIX U MOCTYIIKax I10
OTHOIICHHIO K OKPY’KaIoIIeH cpesie. BRIIBUTarOT THIIOTE3bI O BO3MOXHBIX MOCIICICTBHIX
JESATEILHOCTH YEJIOBEKA B YKOCHUCTEMAax. APryMEHTHPYIOT CBOIO TOUKY 3PEHUS B XOJIe
JMCKYCCHIA TT0 00CYKIACHHUIO DKOJOTHUECKUX MpooieM. [IpencTaBistoT pe3yabTaThl
CBOETO MCCIEA0BaHU (MPOEKTa). XapaKTepU3yIOT KOHIICTIIHIO YCTOWYUBOTO Pa3BUTHSL.
OO060CHOBBIBAIOT MpaBuUJIa MOBEACHUS B IPUPOAHOI cpere. PackpriBatoT mpobaembl

1,2,3,4,5,6




PaMOHAIBFHOTO TPUPOIOTIONB30BAHUS, OXPAHbI IPUPOIBL: 3AIUTHI OT 3arPsS3HEHUH,
COXpaHEHHsI €CTECTBEHHBIX OMOTEOIICHO30B M MAaMIATHHUKOB IIPUPOIbI, 00ECTIeYeHUS
MIPUPOIHBIME pecypcaMy HacelleHus 1iaHeTsl. Haxonsat nHdopMaIuro mo u3yyaeMoi
TeMe B Pa3IMYHBIX HCTOYHUKAX, AaHATM3UPYIOT U OLIEHUBAIOT €€, HHTEPIPETUPYIOT U
MPEJCTABISIOT B pa3HbIX (popmax (Te3HChI, COOOMIEHHE, PENOPTAXK, AaHATUTHIECKAs
crnpaBka, pedepar, 0030p, moprdonno). Paboraror ¢ WIIIOCTpausIMy yueOHHKA.
Pemrator 6nonornveckre 3aaa4un. BEIMOTHAIOT T1ab0opaTopHbIe, MPAKTHYECKUE
uccien0BaTeIbCKHe padoThI 1o U3ydaeMoi Teme. PaboTaroT ¢ 1omoITHUTEIEHBIME
MCTOYHHUKaMHU MH()OpMaIUH

3akawdenue (1 gyac)

3aKiro4eHue. 1 AHanM3MpoBaTh U OIICHWBATh COBPEMEHHBIE INI0OANIbHbBIE dKOJIOrMYeCKHe MpoOiemMsl u | 2, 3,5
O06o0menue Kypca MyTH WX PEIICHHS, MOCICICTBUS COOCTBEHHOW JESTEIBHOCTH B OKPYXAOIIEH cpeje;
«O0m1ast GuosoTUs» OHMOIOrYecKyI0 HH()OPMAIINIO O TII00ATBHBIX KOJOTHIECKHUX MPOOJIeMax, MOTydaeMyto
U3 pasHbIX HMCTOYHHKOB; IICJICBHIE M CMBICIOBBIC YCTAaHOBKH B CBOUX JCHCTBUSX H
MOCTYIIKAaX
UTOro 34

COI''TACOBAHO COI'ZTACOBAHO
[Iporoxon 3acenanust MO yuutenei 3amectutens aupexTopa no YMP
€CTECTBEHHO-MATEMATUYECKUX HAYK [Tasrne H.B.

MBOY COLI Ne 83 moxmek on0.

ot 28.08.2022 roza Ne 1 29.08.2022 rona
/Mocuna JI.B./

MOANKCH pykoBouTens MO D.N.0.
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