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Pa3paboTuuk mporpamMmesi:
Kuszesa XK.B. yuutens 6uonorun u xumun MBOY r. Kyprana «I'umnaazust Ne31»
BBICIICH KBadU(UKAIIMOHHOW KaTerOpuu

Peunenzent: Apesuunkas H.JI., yaurens xumuu u 6nonorun MBOY r. Kyprana
«I'umuazust Ne31» Beiciiel kBanu(pUKAMOHHON KaTErOpuu, KaH . MeIaroruaeckux
HayK

Penensusn:

Jlannas pabouasi mporpamma npeacTaBiIsieT coO00i mporpamMmy AJisi penoiaBaHus
ouonoruu B 10-11 knacce, npopuibHbINA YPOBEHbD.

[IporpaMMa oOTBedaeT COBPEMEHHBIM  TpPEOOBAaHUSAM K  OOy4YEHUI0 U
IIPAKTUYECKOMY OBJIAJICHUIO YYAIIMMHKCS CHCTEMOM 3HAHUW KAaK O KMBOM NPHUPOJE,
Tak U 00 OKpYyXalolleM MHpE B LEJIOM M OTPakaeT COBPEMEHHbIE TEHACHIUU B
OOy4YEeHHH U BOCIIUTAHUU JTUYHOCTH.

[Iporpamma HOCHUT LEJOCTHBIA XapakTep, BBIACIECHBI CTPYKTYpHBIE YacTH,
OCHOBHBIE KOMITOHEHTBI IIPEJCTABICHBI BHYTPH YaCTEH, COINIACOBAHBI LIEJIH, 3a/1a4U U
CHOCOOBI X JOCTHXKEHUS.

[TosicHuTeNbHAS 3alMCKa COCTaBJIEHA NEAAroru4eckd I'paMOTHO. SI3BIK M CTHIIb
W3JI0KCHMS YETKUM, SICHBIM, JOKa3aTeAbHbIN, JIOTHYHBIMN.

TemaTuyeckuii MjaH y4YUTHIBAET OCHOBHBIE TPEOOBaHUSI K OpraHU3aluu y4eOHO-
BOCITUTATEIBHOTO MPOLECCa B YUPEKICHHH.

CopnepxaHre npOrpaMmbl HOCUT TPAKTHYECKUH XapakTep, COOTBETCTBYET
COBPEMEHHBIM JOCTHKEHHSIM MEAATOTUKU U TICUXOJIOTUU JAETEH.

Bolnenensl OCHOBHBIE HAIIPaBJIEHUS COJIEP KAHUS.

Metoauueckoe obecrnieueHue MPOrpaMMbl JIOCTATOYHO TIOJIHO TPEACTaBIsSET
NeJaroruueckue, MCUXOJOTMYECKUEe M OpPraHU3alMOHHBIE YCIOBUS, HEOOXOAMMbIE
JUTSl IOJTyY€HUS BOCIIUTATEIbHO-PAa3BUBAIOINIETO pe3yJsIbTaTa.

IIporpamMmma nipenycMaTpuBaeT ACATEIBHOCTHBIA IOAXOZA, Pa3HOYPOBHEBOE
oOy4eHHEe U OTPAKAET MHIUBUYAIbHBINA OJXO0/1 K 00yUYaroIUMCS.

B mporpamme yutena cnennduka yaeOHOTO 3aBeICHUS U OTpa)KeHa MpaKTUYecKas
HaIIpaBJIEHHOCTh Kypca.

Taxkum oOpaszoM, naHHas pabodasi mporpamMMma MOXKET ObITh PEKOMEHJOBaHA IS
riaHupoBanus padotel B 10-11 kinaccax (mpouabHbIN YPOBEHB).

Peyenzenm:
yuumeinb Xumuu MBOY
«lumnazusaNe3 1 » Jlpesnuyrasn H. JI.




MNOACHUTEJBHASA 3AIINCKA

Jlanast mporpamMma coCTaBJIeHa Ha OCHOBE CIICYIOIINX JOKYMEHTOB:

o OepnepanbHoro 3akoHa oT 29.12.2012 N-273 ®3 «O06 o0pa3oBaHuu B
Pocculickon ®@enepanum» B IEUCTBYIONIEN PEIAKIINY;

e Ilpukaza MunucrepctBa oOpazoBanus P® ot 05.03.2004r. Nel089 «OO06
YTBEPKJICHUH (PeiepaibHOr0 KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTENbHbIX
CTaHJapTOB HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEr0 U CpeaHero (IOJIHOro)
oO1ero o0pa3oBaHus B JEHCTBYIOLIEH pelaKIUu;

e Ilpuxkaza MwunoOpazoBanuss P® ot 09.03.2004 N 1312 "OO yTBepKaecHUU
(denepaibHOro 0a3MCHOro0 Y4eOHOro IMlaHa U MPUMEPHBIX YYEOHBIX IUIAHOB IS
oOpa3oBarenbHbIX yupexiaeHuil Poccuiickoit ®enepainuu, peanu3yrommx
porpaMMsl 00111ero oopa3zoBaHus" B JEMCTBYIOLIEH peqaKuy;

e [lucema MunucrepcTtBa obpazoBanusi u Hayku Poccuiickoii @enepanuu oT 7
uions 2005 roma NO3-1263; «O mnpumepHBIX MporpaMMax IO Y4eOHBIM
npeaMeraMm geaepaibHOTO 0a3UCHOTO YU4eOHOTO IJIaHa;

e [lpumepHOil TporpamMmsl 1O ouonorun cpeaHero (MOJHOro) OOIIEro
oOpazoBanus (MPOPUIbHBIA YPOBEHb);

e mporpammel B.b. 3axapoBa mis cpensero (mojHOro) oOmiero oopa3oBaHUs Ha
npo(HIBLHOM YPOBHE;

o [llonmoxenus o paboueld mporpamMme MO y4eOHOMY MPEAMETY, YTBEPKIESHHOTO
npukazom aupektopa Nel79-J[ or 30 asrycra 2018roma MBOYVY r. Kyprana
«I'mmuazust Ne31y.

PabGouas nporpamma npeaHasHadeHa Jjis u3ydenus ouosioruu B 10-11 kmaccax
(6uosoro-xuMuueckoM NpoPuILHOM) M paccudTaHa Ha 3 yaca KJIACCHBIX 3aHSTUN B
HEJIEINIO.

N3yuenne Kypca OCHOBBIBACTCS Ha 3HAHUAX YYAIIUXCS, TMOJYYCHHBIX MPHU
M3YYCHUU OMOJOTUYECKUX AMCIMIUIMH B 5-9 KjaccaX OCHOBHOM IIKOJBI C YYETOM
BHYTPHUIPEIMETHBIX ¥ MEXIPEIMETHBIX CBS3€H, BO3PACTHBIX OCOOCHHOCTEH
YYaIIUuXCA.

OcHoBy oTOOpa cojaepkaHMsi Ha NOpPOPUIHLHOM ypPOBHE COCTaBIISICT
IEHTPUYECKUN TOAXOJ, B COOTBETCTBUM C KOTOPHIM YydalllMecs JOJKHBI OCBOUTh
3HAHMSI M YMEHHS, COCTaBJIAIONIME JOCTATOYHYIO 0azy Il TPOJOJIKEHUS
oOpa3oBaHus B Y4eOHBIX 3aBEJEHUSIX, OOECIEUMUBAIOIINE KYJIbTYpY MOBEJICHHUS B
pupoze, MPoBEACHUSI U 0POpPMIICHUST OMOTOTUYECKUX UCCIICIOBAHUM.

OCHOBY CTPYKTYpHPOBaHHUS COJEPKaHHS Kypca OWOJIOTMH Ha MPO(UILHOM
YPOBHE COCTABJISIIOT BEAYIIME CHUCTEMOOOpA3yIONue WACH — OTIMYUTEIbHBIC
OCOOEHHOCTH J>KUBOW TMPUPOJbI, €€ YypOBHEBas OpraHu3alusi W DBOJIOLUSA, B
COOTBETCTBHUH C KOTOPHIMU BBIJIEICHBI JUAAKTUYECKUE €TUHULIBI
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B Teme « IIpoucxokJieHHE M HaydaJbHbIE 3Tallbl Pa3BUTHUS KU3HU Ha 3€MIIe»

YMEHBIIIEHO KOJMYECTBO YacOB B CBA3M C TEM, YTO THUIIOTE3bl >KU3HH Ha 3eMJe
noJpoOHO paccMaTpuBaroTcs B TeMe «Bum». YBennueHo KOJIMYecTBO YacoB B TEME
«Knerka» Ha paclIMpeHHOE HM3y4Yy€HHE BONPOCOB CTpPOEHUS W (GYHKUUNA YacTell u
OpraHOMJIOB KJIETKH, MHOrooOpasus kjieTok. JlJisi TMOdydeHuss 3HaHUU 10
3aKOHOMEPHOCTSIM TEHETUKH, (OPMUPOBAHMIO YMEHHUHW U HABBIKOB pEIICHUS
TEHETUYECKUX 337a4 Pa3HOM CJIOKHOCTH YBEJIMYEHO KOJIMYECTBO YACOB B TEME
«Opranusm». ABTOp paboueld mOporpaMMbl J100aBWJ  pEIICHHE 3aJad  Ha
aHAIM3UPYIOIIEE U MOTUTUOPUIHOE CKPEUTMBAaHUE, T.K. TU TUIIBI 33/1a4 BCTPEYAIOTCS
B BONPOCAX HMTOrOBOM ATTECTALMM BBITYCKHUKOB M BCTYNHUTEIBHBIX 3K3aMEHaX.
VYBeIMUEeHO KOJMYECTBO 4acoB B TeMe «Bum» Ha yrinyOnéHHOEe M3ydeHHE BOIPOCOB
MaKpO3BOJIIOIUH; ISl Pa3BUTHUS IMPAKTUUYECKMX YMEHMH W HaBBIKOB pPAa0OTHI C
HaTypaJibHBIMU O0O0BEKTaMH J00aBJCHBI JiabopaTopHas padoTa MO U3YYEHUIO
NAJCOHTOJIOTMYECKUX JOKA3aTeNbCTB 3BOJIIOIMU W 3KCKYpPCHS B KpaeBEIUECKUU
My3eil. B TeMe «3KOCHCTEMBbl» YBEIMYEHO KOJMYECTBO YACOB Ha HM3ydeHHE (OpM
B3aMMOOTHOIICHUI MEXy OpraHn3MaMH, BOIIPOCOB OXPAaHbI IIPUPOJIbI, B TOM YHUCIIE
oxpaHseMbIM TepputopusiM Kypranckoil oOnactu, Ha NpOBEIEHUE SKCKYpCUH B
OKPECTHOCTU IIKOJBI JIJISl Pa3BUTHUS NMPAKTUYECKUX YMEHUN U HABBIKOB pabOTHI C
00BEKTaMH >KUBOU U HEKUBOM MPUPOJIBI.

Pabouass mporpamma uMeeT MNPAKTHYECKYI0 HAIMpPaBIEHHOCTh: AKCKYpPCHUHU.
JlabopaTopHble paOOThl MPOBOASTCS C LENbIO 3aKPEIUVICHUS] TEOPETUYECKUX 3HAHMIM,
BHYTPHUIPEIMETHBIX CBsI3€EH, pa3BUTHS HABBIKOB CaMOCTOSATEIbHOTO
HKCIIEPUMEHTUPOBAHUSA TpU paboTe C HATYypaJbHBIMU OOBEKTaMH; MPAKTHUYECKHE
paboTBl MPOBOASTCS C LENbI0 MPOBEPKU 3HAHUM, YMEHUM U HABBIKOB YYalllUXCS C
UCIIOJIb30BaHUEM JIOTHUECKUX MPUEMOB: CUHTE3, aHanu3. CpaBHeHue, o0oOlIeHHeE,
CUCTEMAaTH3allis; ONPEICJICHUs YpPOBHS HMX CHOPMUPOBAHHOCTU. bosblnas 4YacTh
71a00paTOPHBIX U MPAKTUYECKUX paOOT MPOBOAUTCS KaK (PparMeHT ypokKa.

Pexomennyercss mnpoBeaeHUE 3a4E€THBIX 3aHATHM B NUCBMEHHOM (opme
(TecTOBBI KOHTPOJIb) MO OKOHYAHMM H3Y4YEHUS TEMbl, B YCTHOU (opme B KOHIIE
MOJIYyrOJUsl Ha 3a4€THOM Henele, TeKYIIero KOHTPOJIs M0 PEUICHUI0 OMOJIOTHYECKHUX
3a11ay.

N3yuenne OMoIOrMM HA CTYNEHU CpPeAHEro (IOJHOTO0) OOIero oOpa3oBaHUs
Ha TpodUIHLHOM YypOBHE HAmNpaBiIe€HO Ha JOCTHKEHHE LT M BBINOJHEHUE
CJIEIYIOLIUX 3a/1a4:

Ilenv: popMupoBaHUE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MHpA,
HAy4YHOTO MHPOBO33PEHHS TOCPEICTBOM  OHOJIOTHUYECKUX TEOpUHM, MpaBui,
3aKOHOMEPHOCTEHN MPOLIECCOB U SBJICHUI.

3aoauu:

1. OcBoenne 3HaHWA 00 OCHOBHBIX OWOJOTHYECKUX TEOPHSAX, HACIX U

MIPUHLHATAX. SIBasrommxcs COCTaBHOU 4acTbIO COBPEMEHHOU

€CTECTBEHHOHAYYHON KApTUHBI MHUpPA; O METOJaX OHOJOTMYECKUX HayK



5)
(IMTONOTHY, TEHETUKHU, CENEKIINH, OWOTEXHOJOTHUHU, HPKOJIOTHH); CTPOCHHH ,

MHOT000pa3uu U 0COOEHHOCTSX OuocucreM (kieTka. OpraHusMm, MOMYJISIHUA.
Bun, 6uoreonenos, ouocdepa); BBHIIAIOMMXCS OHMOJIOTMYECKUX OTKPBITHUAX U
COBPEMEHHBIX MCCJIE/IOBAHUAX B OMOJIOTMUECKON HayKe.

OBnaseHNe YMEHUSMH XapaKTEPU30BaTh COBPEMCHHBIE HAYYHBIE OTKPBHITHS B
o0nacti OWOJIOTMM: YCTAHABIMBATh CBSI3b MEXKIY pa3BUTHEM OHOJOTHU U
COIIMATBHO-ITUYECKUMHU  TPOOJIeMaMu  YEJIOBEYECTBA;  CAMOCTOSATEIILHO
MPOBOAUTL  OHMOJIOTMYECKHE UCCIeqoBaHUsl  (HAOMIOIEHUE, HW3MEpPEHUE,
HKCIIEPUMEHT, MOJECIUPOBAHNWE) H TPaMOTHO O(GOPMIISTH MOJyYCHHbBIC
pe3yibTaThl; aHAIM3UPOBATh U KCIIOJIB30BaTh OMOJIOTHYECKYI0 UH(POPMAIIUIO;
M0JIb30BATHCS OMOJIOTUYECKONM TEPMUHOJIOTHEN U CUMBOJIMKOM.

Pa3BuTne mno3HaBaTENbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CrIOCOOHOCTEM B mpoliecce u3ydeHus mpobsieM COBPEMEHHOU OMOJIOTMYECKOM
HAyKW; TIPOBEICHUSA  DKCIECPUMEHTAIBHBIX  HCCICAOBAHHM,  PEIICHUS
OMOJIOTMYECKUX  3a/lady, MOJCIUPOBAHUS OHOJIOTMYECKUX OOBEKTOB U
MIPOIIECCOB.

Bocrniuranne yOexJAeHHOCTH B BO3MOXXHOCTH TIO3HAHUSI 3aKOHOMEPHOCTHU
YKUBOM TIPUPOJIbI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOJII0IeHUS
ATUYECKUX HOPM TIPU MPOBEJCHUU OMOJIOTUIECKUX MCCIIECIOBAHUN.
Hcnonb3oBanue MpUOOPETEHHBIX 3HAHUW U YMEHHUM B MOBCEIHEBHOM >KU3HU
JUIS  OIIEHKH TIIOCJIEICTBUM CBOEH JEATEIHLHOCTH II0 OTHOLIEHUIO K
OKpYy’Karolei cpeae, COOCTBEHHOMY 3JI0POBBIO; BBIPAOOTKH HAaBBIKOB
HKOJIOTUYECKON KYJIbTYpbl; OOOCHOBAHHS U COOJIOJECHUS MEP MPO(HIaKTHKA
3aboneBanuit 1 BUY-undexmmii.

Ha u3yuenue xypca O6uonoruu cpeaHero (MoiHoro) oOmiero oopa3zoBaHus Ha

npodunbHOM ypoBHE BbIeNeHO 204 daca, B ToM yucie B 10 xmacce-102 gaca
(3 yaca B Heneno), B 11 kimacce-102 gaca (3 yaca B HEJCIIO).

TPEBOBAHUSA K YCBOEHUIO MATEPUAJIA YYEBHOI'O
HPEAMETA «BHOJOI'US

B pe3yabrarte udyueHusi 0M0J10ruu HA NPOPUILHOM YPOBHE yUAIIMHCS

HOJIZKECH

3HATB/IIOHUMATD

- OCHOBHblE noJjioxxcenun.

OMOJOTMYeCKNX Teopud  (KJIETOYHAs TEOpHUs; XPOMOCOMHAsi TeOpus
HaCJICJICTBEHHOCTH; CUHTETHYECKass  TEOpUs  DBOJIOIUH, TEOpus
AHTPOIMOTeHE3a);
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yuyeHuil (0 myTax W HampasieHusx ’Bosonuu; H.M.BaBunoBa o meHrtpax

MHOT000pa3usi U MPOUCXOXKIEHUS KYJIbTYpHBIX pacTenuil; B. M. Bepnaackoro
o buocdepe);

cymHocTh 3akoHOB (I'.MeHpaens; cuemieHHoro HacnefoBaHus T.Moprana;
TOMOJIOTHYECKUX PSAJOB HACIEICTBEHHON W3MEHUYUBOCTH; 3apOJbIIIECBOTO
CXOJICTBA; OMOTEHETUYECKOTIO0);

3aKOHOMEPHOCTEN (M3MEHYUBOCTH; CLEIIEHHOTO HACJICOBAHNUS;
HACJIEOBAHUs, CIEIUIEHHOTO C IIOJIOM; B3aUMOJCHCTBHS TE€HOB M HX
IIUTOJIOTUYECKUX OCHOB);

npaBuil (moMuHUpoBaHus [.MeHiens; 3K0JIOrnYeCKO MUPAMUJIbI)

TUNOTe3  (YUCTOTHI TaMeT; CYUIHOCTH M  IPOUCXOXKICHUS  KU3HU;
MPOUCXOKICHHUS YEIIOBEKA);

- cmpoenue ouonozuyecKux 00vbeKmoe:

KJIETKU (XMMUYECKHUI COCTaB U CTPOCHUE);

IE€HOB, XPOMOCOM, JKEHCKUX U MYKCKUX I'aMeT, KJIETOK [IPOKAPUOT U JYKAPHUOT;
BUPYCOB;

OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB;

BU/JIa U IKOCUCTEM (CTPYKTYpa);

- CYUWHOCM b ouonocuueckux npoueccoe u AGNEHUIL:

OOMEH BEIIeCTB U TMpEeBpalleHUe »JHEPruh B KIETKe, (POTOCUHTE3,
IUTACTUYECKUN M SHEpreTHYecKuii oOMeH, OpoKeHHe, XEMOCHHTE3, MHUTO3,
Mei03, pa3BUTHE TaMET y IBETKOBBIX PACTCHHI U TO3BOHOYHBIX KUBOTHBIX;
pa3MHOXKEHUE, OIUIOJIOTBOPEHUE Yy IBETKOBBIX PACTEHUH U IMO3BOHOYHBIX
KUBOTHBIX;

WHIUBUYAIbHOE Pa3BUTHE OpraHn3Ma (OHTOTEHE3);

B3aMMOJICHCTBHE TEHOB, MOJIYYCHHUE T€TepPO3HCa, MOITHUILIONIOB, OTAATICHHBIX
TUOPHJIOB,;

JEICTBUE HCKYCCTBEHHOTO, JIBWXKYIIETO M CTAOMIM3HUPYIOIIEro oTOOpa,
reorpauyeckoe 1 3K0JIOrMYeCKOe BUA000pa30BaHKe, BIUSIHUE JIEMEHTAPHBIX
(hakTOpOB IBOJIOLIMK Ha TeHO(OH/T MTOMYJISIINH;

dbopMHpoBaHUE MPUCTIOCOOIEHHOCTH K cpeie 0OUTaHUsl, KPYTOBOPOT BEILIECTB
U TIPEBpAIlleHUs SHEPTUH B 3KOCUCTEMaX U buocdepe, sBosonus 6uochepsi;

- COBpPEMENHHYI0 6u0ﬂ02ulleCKy10 MEPMUHOI02UIO U CUMBOIUK) y

YMETb

- 00bACHAMD:

pOJIb OMOJIOTMYECKUX TEOPHM, UJel, MPUHIIUIIOB, TUIIOTE3 B (POPMUPOBAHUU
COBPEMEHHOMU €CTEeCTBEHHOHAYYHOMH KApTUHBI Mupa, HAY4YHOT'O
MUPOBO33PEHUS;
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€AUHCTBO >KMBOM M HEXWBOW NIPUPOIBI, POACTBO JKMBBIX OPraHU3MOB,
UCIOJIB3Ysl OMOJIOrMYECKHUE TEOPUH, 3aKOHBI U IIPaBUIIA;

OTPULIATEJIBHOE BIIMSHUE AJIKOIOJIA, HUKOTHMHA, HAPKOTUYECKUX BEILECTB Ha
pa3BUTHE 3apOJIbIIIA U YEIIOBEKA;

BIIMSIHUE MYTareHOB HA OPTaHW3M YEJI0OBEKa;

B3aMMOCBSI3U OPraHU3MOB U OKPY’KAIOLIEH CPELbl;

IPUYUHBI 3BOJIOLMU BHJIOB, YeJIOBEKa, OMOCQepbl, €AMHCTBA UYEIOBEUECKUX
pac, HACIEACTBEHHBIX M HEHACJIEACTBEHHBIX HW3MEHEHUW, HACIEICTBEHHBIX
3a00JIEBaHUN, TEHHBIX M  XPOMOCOMHBIX  MYTallMil, = YCTOWYUBOCTH,
CaMOpPETYJIALIMM, CaMOpPa3BUTHUS U CMEHBl JKOCUCTEM, HEOOXOIUMOCTU
COXpPaHEHHUsI MHOT00Opa3usl BUJIOB;

- ycmaHaesiueambsp 63aumocenasu.

CTpOCHUSI U (DYHKIMUA MOJICKYJ B KJIETKE; CTPOCHHUS U (DYHKIUUA OpraHOUIOB
KJIETKH;

MJIACTUYECKOTO M SHEPTeTHUECKOT0 0OMEHa;

CBETOBBIX U TEMHOBBIX peakiinii POTOCUHTE3A;

JBWXKYIIUX CUJI SBOJIIOIUY;

IyTE€W U HAIIPABJIEHUN 3BOJIIOLINY;

- pewiams 3a71a41 Pa3HOU CIIOKHOCTH 110 OMOJIOTHH;
- cocmaenams cxempl CKPELIMBAaHUS, MYTE€W IEepeHoca BEIIECTB W JIHEPTHHU B

AKOocHUCTeMax (1IN MUTAHUSI, TUIIEBIE CETH);

- onucoleambs.

KJIETKM pPAcTEHUW U KUBOTHBIX (IOJ] MHUKPOCKOMOM), oco0Oeil Buaa Mo
MOP(OJIOTUYECKOMY KPUTEPHIO, DKOCHCTEMBbI W arpO’KOCHUCTEMBI CBOECH
MECTHOCTH;

Y TOTOBUTh MUKPOIIPEIAPATHI;

- 6blA6IAAIMb.

MPUCIIOCOOJICHUSI OpPraHM3MOB K cpefae oOuTaHus, apoMopdo3bl U
WMO0AIANITAllUN Y PACTCHUN U KUBOTHBIX;

OTJIMYUTENbHBIC TTPU3HAKH KUBOTO (Y OTJEIHHBIX OPTaHU3MOB);
abuoTM4yecknue ¢ OUOTUYECKHE KOMIIOHEHThI HSKOCHCTEM, B3aWMOCBSI3H
OpraHu3MOB B 3KOCUCTEME;

HMCTOYHUKHU MYTareHoB B OKpY>Karollen cpeqie (KOCBEHHO);

AQHTPOTIOTEHHBIC U3MEHEHHS B SKOCUCTEMAaX CBOETO PETHOHA;

- uccnedosamp OGMOJIOTUUECKUE CUCTEMbI HA OMOJIOTUYECKUX MOJIEIISAX (AKBAPUYM);

- CpasHuUBaAMb:
-Ononiornyeckue OOBEKTHI (KJIETKU PACTEHUM, KUBOTHBIX, TPHOOB U OakTepuii,

HKOCUCTEMBI U MAKPOCUCTEMBI);

- IPOHCCChI U ABJICHUA
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- 0OMEH BEIIECTB y PACTEHUH M )KUBOTHBIX,  TUIACTUYECKHA M DHEPTETHYCCKUI

oOMeH;
-(pOTOCUHTE3 U XEMOCUHTE3, MHUTO3 U MENO3;
-0ecros0e 1 MOJIOBOE Pa3MHOXKEHHE, OTUIOJJOTBOPEHUE Y IBETKOBBIX PAaCTEHUH U
MMO3BOHOYHBIX )KMBOTHBIX, BHEIITHEE U BHYTPEHHEE OIJI0IOTBOPEHHUE;
-OpMBI €CTECTBEHHOT'O 0TOOPa, HICKYCCTBEHHBIN U €CTECTBEHHBINH 0TOOD;
-coco0bl BUI000pa30BaHus, MUKpPO M MaKpO3BOJIIOLIUIO,  MYTHU U
HaITpaBJIEHUS 3BOJIIOLMH
U JIeNaTh BEIBOJbI HA OCHOBE CPABHEHUS;
- AHAIU3UPOEAMb U OUEHUBAMDb:

® pa3IMYHbBIC TUIIOTE3bI CYITHOCTH KU3HU;

® [IPOMCXOKICHHUS JKU3HU U YEJIOBEKA, YEIIOBEYECKUX PaC;

e r00aJIbHBIE AHTPOIIOTEHHBIE U3MEHEHUS B Orocdepe;

® DOTHUYECKHUE AaCHEeKThl COBPEMEHHBIX MCCIEIOBAHUNA B OHOJIOTHYECKOM

HayKe;

- OCYUEeCmenams CamoCmoAmMebHblll ROUCK OU0102UUECKOU UHGOpMayuu B
Pa3IMYHBIX UCTOUYHHUKAX (YU4E€OHBIX TEKCTaX, CIIPABOYHUKAX, HAYUHO-TIOMYJISIPHBIX
U3JIAaHUAX, KOMIIBIOTEpHBIX 0a3zax, pecypcax HMHTepHeT) W mnpuMeHsATH €€ B
COOCTBEHHBIX HCCIICIOBAHUSX;
- UCNnONb306amMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0esamenbHOCmU U NOECEOHEBGHOU HCUSHU ONA:

® [PAMOTHOTO OOPMIIEHUS PE3YIHTATOB OMOJIOTHUYECKUX HCCIIEIOBAHUM;

e 000CHOBaHMS U COOJIOJIEHUS TpaBUJI TMOBEACHHUS B OKpYy)KaroUeh cpene,
Mep TpO(HIaKTUKUA paclpocTpaHeHus BUPYCHbIX ( B ToMm uucie BUY-
UHGEKIMU) W Jpyrux 3a00JIeBaHMM, CTPECCOB, BPEIHBIX MPUBHIYCK
(KypeHue, aJKorojanu3M, HapKOMaHus);

® OKa3aHWs TEpPBOM MOMOIIU TMPU MPOCTYAHBIX M JAPYIHX 3a00JI€BaHUSIX,
OTpaBJICHUS MMUILEBBIMU TPOIYKTaAMU;

e ompejeieHue COOCTBEHHON TMO3ULMU IO OTHOLIEHUIO K 3KOJOTHYECKUM
npo0yieMaM, IOBEJICHUIO B IPUPOJIHO cpejie;

® OIEHKH dTUYECKUX aCMEKTOB HEKOTOPBIX MCCIEOBAaHUMN B 00J1aCTH
OMOTEXHOJIOTHH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOIOTBOPEHHE).

e PaszButue u nucnoib30BaHNE IPUHITUIIOB OMOHUKH B MPAKTHYECKOU KU3HH
YyesoBeKa
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COAEPKAHUE NPOI'PAMMBI YYEBHOI'O ITPE/IMETA «BUOJIOI'USD»

1. Tema «buonozusa kax nayka. Memoowot nayunozo noznanus» (5 uacoe)

B pe3yabTarte ndy4yeHuss TeMbl Ha NPO(GUIBLHOM YPOBHE YUAIUMICSH HOJKEH

3HATBb/IIOHUMATH

- 0UO0102UUECKYI0 MEPMUHOJI02UIO: KU3Hb, OMOCUCTEMa, KJICTKA, TKaHb, OpTaH,
CHCTEMBI OpraHOB, BUJI, TIOMYJISAIINS, OOMEH BEIIECTB, METa0O0JIM3M, TOMEOCTa3, pOCT,
OHTOTEHE3, (PUIIOTCHE3, Pa3MHOXKCHHUE, HACICACTBEHHOCTh, N3MEHUYHUBOCTb, TOJIOBOE
u Oecrojioe pa3MHOXKEHHE, pa3IpakUMOCTh, OC3yCIIOBHBIC W YCJIOBHBIC PedIICKCHI.
Tponu3Mmel, HacTUH, OMOTEOIIeH03, Orocdepa, )KHUBOE BEIIECTBO, KOCHOE, OMOKOCHOE,
OMOreHHOE BEIIECTBO, TAKCOH;

- 6K/1a0 BBIJAIONTUXCS YICHBIX B Pa3BUTHE OMOJIOTHYCCKON HAYKH;

- CYUHOCMb OU0S102UUeCKUX nPoyeccos: OOMCH BEIICCTB M NPEBPAIICHHE YHEPTHH,
pa3MHOKEHHE, OHTOTCHE3;

- CYWHOCHb METOJIOB TTO3HAHUS JKUBOM TIPUPO/IBI;

- YPOGHU OPTAHU3AIMH KUBOH MPUPOJBI, UX OMOCHCTEMBI, 3JICMCHTHI, 00pa3yIoIue
onocucTeMy;

Omauuumenvhvle NPU3HAKU NAPCTB )KUBOU ITPUPO/IBI;

VMETbD
- 00bACHAMD:

® pOJIb OMOJIOTUH B POPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS;
® pPOJIb OMOJIOTUYECKUX TEOPHid, WIEH, MPUHIIMIIOB, TUTIOTE3 B (HOPMUPOBAHUU
COBPEMEHHOU €CTECTBCHHOHAYYHOMN KapTUHBI MHpa, HAy4YHOTO
MHUPOBO33PEHUS;
® CIMHCTBO HUBOW M HEXKUBOW TMPUPOABI, POACTBO IKUBBIX OPTraHU3MOB,
UCIIOJIb3Ys OMOJIOTMYECKHE TEOPUH, 3AKOHBI U TTPaBUIIA;
® CBsI3b OMOJIOTMYECKUX MUCIUIUIMH C JPYTUMU HayKamH (XUMHEH, U3HKOM,
MaTeMaTHUKOMU, Teorpadueit, acCTpOHOMHEH U T.11.)
® [IPUHIIUIBI KJACCU(PUKAIIMY )KUBBIX OPTaHU3MOB,
- CPAGHUBANMb:
® OHOJIOTMYECKHE OOBEKTHI (XMMHUYECKUH COCTaB TEN JKUBOW W HEKHBOU
MIPUPOJIbI);
® [1apCTBA )KUBOM MIPUPOJIBI
U JIeNaTh BBIBOJbI HA OCHOBE CPABHEHUS;
- 6bIA6AMB . OTIIMUUTEIbHBIE PU3HAKU KUBOTO (Y OTAEIbHBIX OPTaHU3MOB);
- AHAIU3UPOEAMb U OYEHUEaMb . YPOBHHU OPraHU3ALUHU KUBOU IIPUPOJIBL;
- OCYUW4ecCmeamey CamoCmoAmebHblil NOUCK OUO0N02UYECKOU UHpopmayuu:
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e uyHboOpMaLMI0O O OHOJOTUYECKUX OOBEKTaX B PA3NUYHBIX HCTOYHUKAX

(yueOHBIX  TEKCTaX, CHOPAaBOYHHMKAX, HAYYHO-TIONYJSPHBIX  HM3JaHUsAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax HWHTepHET) M NPUMEHATh €€ B
COOCTBEHHEBIX HCCIICIOBAHUSIX;

UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUA U  YMEHUA 6 NPAKMUUECKOU

0esIMenNbHOCMU U NOBCEOHEBHOU HCUZHU 015

® 00BIACHEHHS CBI3H OMOJOIrMYECKHX AUCHUIIINH C JPYTUMHU HAYKaMU;

L KJ'IaCCI/I(I)I/IKaHI/II/I JKUBBIX OPTraHHU3MOB.
COJEPKAHHE YYEBHOI'O MATEPHAJIA

buonorus kak Hayka. Ilpenmer u 3agaum oOwmel Ouonoruun. Ompaciu
ouonocuu, eé ceazu c opyeumu Haykamu. OOBEKT H3y4YeHUS OHOJOTHH —
OMOJIOTMYECKUE CHUCTEMBI. Polib OHOJOTHYECKUX TEOpUM, UJEH, TUMOTE3 B
(GbopMHpPOBaHUU COBPEMEHHOMN €CTECTBEHHOHAYYHOU KapTHUHBI MUpA.

[TonsiTue ®u3HU U YpoBHU ee opranuzanuu. OOIIre MpU3HaKu OMOJIOTUYECKUX

cucteM. MeToabl TMO3HAHMS KUBOW NPUPOJbI. YPOBHHU OpraHU3alUU >KUBOUN
MaTE€pUH U MPUHIIUIIBI KX BbIICICHUS.
Kpurepun xuBbIx cucteM. EIMHCTBO XMMHUYECKOrO COCTaBa KXMWBOM MATEPHUU:
OCHOBHBIE€ TPYMIbl XUMHUYECKHX 3JIEMEHTOB U MOJIEKYJ, 00pa3ylollue >XUBOE
BemecTBO  Ouochepbl. OOMeH BemiecTB (MeTabOIM3M) U CaMOPETYIISIHS.
CamMoBOCIIpOM3BEICHUE: HACIEJICTBEHHOCTh M HW3MEHUYMBOCTH KakK OCHOBa
CYIIECTBOBAHMS JKUBOM MATEpUM, WX TMPOSBICHUS Ha Pa3JIMYHBIX YPOBHIX
opraHu3zanuu *uBoro. Poct u pazsurue. PazapaxxuMocTs: hopmbl n306upaTeIbHOM
peakiMy OpraHM3MOB Ha BHEIIHUE BO3ACUCTBHUS (OE3yCIIOBHBIE U YCJIOBHBIC
pediekchl; TaKCHChl, TPONMU3MBI W HACTUH). PHTMHYHOCTL TPOLIECCOB
KU3ZHEIEATECIIbHOCTU: OWOJIOTMYECKUE PUTMBI M WX aJanTUBHOE 3HAYCHHUE.
JIUCKpETHOCTh KMBOTO BEIECTBA M B3aWMMOOTHOILIEHWE 4YacTH U LEJIOro B
onocrucreMax. DHEPro3aBUCUMOCTh >KMBBIX OpPraHU3MOB: (OPMbI MOTPEOICHUS
DHEPIHUU.

Jemoncmpayuu
buonorudeckue cuctemsl (TabauIa).
YpoBHU OpraHu3aluy KUBOK MaTepuu (TaOIHIIA).
MeTobl MO3HAHUS )KUBOUW MPUPO/IBI (TA0IUIIA).
CTpyKTypa 1apcTB )KUBOM MPUPOABI, MHOTOOOpa3ue KUBBIX OPraHU3MOB (CXEMBI,
Ta0IuIIbI, TepOapuil).
Crtpoenue u pacmpocTpaHeHue B Ouochepe pacTeHUi, KUBOTHBIX, TPHOOB H
MUKPOOPTaHU3MOB (TaOIHIIbI, BUACODUITBMBI).
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Mesicnpeomemnmnuwie céasu

bomanuka.  OCHOBHBIE  TpyINIIBI  PACTEHWMM; NPUHLOUIBI  OpraHU3alUN
PaCTUTEIBHBIX OPTaHU3MOB, TPUOOB U MUKPOOPTaHU3MOB.

3o001n02us. OCHOBHBIE T'PYIIIBI )KUBOTHBIX; OTJINYHUSA KUBOTHBIX U PACTUTEIBHBIX
OpPTaHHU3MOB.

Heopeanuueckaa xumus. Kucnopon, Bonopoln, yriepoj, a3or, cepa, (pocdop u
JIpYrue d3JEMEHTBI Inepuoanyeckor cucreMsl Jl.JM.MenneneeBa, nx OCHOBHBIE
CBOMCTBA.

Opeanuveckas  xumusi. (OCHOBHBIE TIPYIIIBI OPraHUYECKUX COCIUHEHHU;
buonornueckre noaumepsl — OENKH, KUPbI U HYKIEUHOBBIE KUCIIOTHI, YIJIEBOBI.

2. Tema «Knemka» (35 u)

B pe3yabTaTe N3y4€HUsI TEMbI HaA l'lpO(l)l/IJII)HOM YpPoBHE yqamniflm HOJIZKECH

3HATb/IIOHUMATH

- OU0102UYECKYI0 MEPMUHOTO02UIO:

® [IMTOJIOTHS, KJIETKAa, MPOKAPUOTHI, IYKAPUOTHI, OakTepuodar, opraHou,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI, yJIbTPAMUKPOIIEMEHTHI, Oy()epHOCTS,
ruapoduibHble, aHA0MO03, T€H, OMEpPOH, MPOMOTOP, OINEpaTop, pernpeccop,
TCHETHYECKUH KOJ, MOHOMEp, TOoJUMep, HeHarypamus. PeHaTyparus,
dbepMeHTBI, TepMeasbl, HYKJICOTHJ, MPaBUIO0 KOMIUTMMCHTAPHOCTH.
[IpaBuio Yapradda, xpomocoMa, ayTOCOMBI, TUILIOWIHBINA U TarJIOWIHBIN
HAa0Op XPOMOCOM, PeAYITUKAINS, PETUIMKOH, TPAHCKPHUIIIIUS, WHUIIUAIIHS,
QJIOHTAIUsl,  TEPMHUHAIMA,  TPAHCIANMSA,  TOJKMCOMA,  IUIA3MOJIU3,
JeTIa3MOJTH3;

e O0OMEH BEIIECTB, ACCUMUNAYUSA, OUCCUMUNAYUSL, METAOOIU3M, Kamabousm,
anabonuzm, TUIACTUYCCKUA W DHEPIeTHYCCKUH OOMEH, TJIMKOJIH3,
oKucHuTeNbHOe (pochopunrpoBanue, 3KCKpeThl, HoTocuHTE3, HOTOTPODHI,
xynopodwmi, kpuctel, Marpukc. Crtpoma. Twmakowna, rpaHa, Tamesia,
JUKTHOCOMA. XpOMaTWH, HYyKJIeoma3Ma. (Kapuoluia3Ma), JIbIXaHUE
a’poOHOe W aHa’poOHOe, OpodiceHue, XEMOCHHTE3, XeMOTPO(dBI, MHTO3,
pereHepanusi, Meio3, KOHbIOTaIHsI, KDOCCUHTOBED, AMUMO3;

® CHHAIC, KOKKHM, OaluUibl, CHUPWLIbIL, BUOPUOHBI, BUPHUOH, KarCHI,
XpoMaTuaa, UEHTPOMEpa, SJIPBIILIKOBBIA OpPraHU3aToOp, OCMOC, TYprop,
muddy3us, Kanuii-HaTPUEBBIH HACOC, JECMOCOMA, AHTUKOJIOH, TPUILIET,
KOJIOH, DJHJIOIUTO3, JK30IMTO3, (Harommro3, NUHOIMTO3, IUIa3MUJA,
Karcyjnaa, TJIMKOKAIWKC, IUIa3MajeMma, IIMTO30Jib, THAJIOIUIa3Ma,
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OUTOCKCIICT, cnop006pa30BaHHe, raMmCeToOrcHe3, CricpMaTorcHe3, OOrc¢HE3

(oBoOreHes).

- 6K1a0 GbloaIOIMMXC}l YU4€HbIX B PA3BUTUC KJIETOYHOU TCOPHH,

- NON10J#CeHUA KIETOYHON TCOPHH,

- XUMUYEeCKuUIl cocmae KiemkKu,

- cmpoenue Ouonozuueckux o00veKmoe: KICeTKU (XI/IMI/I‘-IGCKI/Iﬁ COCTaB H

CTPOEHUE), FEHOB, XpPOMOCOM, KJIETOK IPOKAPHUOT U 3YKAPUOT;

- cmpoeHue supycos;
- CYWHOCMb O0U0J102UYECKUX Rnpoueccoé U A61eHull: OOMEH BEUIECTB U

IIPEBPAICHHUS SHEPTUH B KJIIETKE, (DOTOCHHTE3, TUIACTHUYCCKUI M SHEPTeTHYCCKUI
oOMeH, OpOXKEHHUE, XeMOCHHTE3, MUTO3, MEHO03;

- 6030youmerneil 6UPYCHLIX 30001€6AHUIL;
- Mepbl nPOPuUIAKMUKU 6UPYCHBIX 3A00.71€6AHUIL;

YMETH

- 00bACHAMD:

poib KJIETOYHOU TEOpUHU B CTaHOBJICHUU COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTUHBI MUPA;

pOJIb HEOPraHWYECKUX U OPraHUYECKUX BELIECTB B KJIETKE M OpPraHU3MeE
YEJI0BEKA,

poJib HEPMEHTOB B PETYIISIIIUHU MPOIECCOB KU3HEIEATEITLHOCTH;

CBOMCTBA FT€HETUYECKOTO KO,

pOJIb TE€HOB B OMOCHHTE3€E OenKa;

penymmkanuto moiekysl JIHK;

orpuniatenbHoe Bo3zaeiictBue CIINla u qpyrux BUpyCHBIX 3a00JI€BaHU HA
OpraHu3M 4YeJIOBEKa,;

- CpasHusambs.

CTpoeHHEe M (YHKUMH OPraHMYECKHX BEIIEeCTB KJIETKM W OpraHu3Ma
YEJI0BEKa;

OCHOBHBIE YACTH U OPTraHOMUbI KIETKH;

BHUPYCHI U KJIETKH, IPOKAPUOTHI U DYKAPUOTHI;

CTpOEHHE KJIETOK PACTCHH, )KUBOTHBIX, TPUOOB U OAKTEpHIA;

npoueccbl U siBiIeHUs (0OOMEH BEUIECTB y pACTEHUHM U JKUBOTHBIX;
MJIACTUYECKUN W DHEPreTHYeCKuil oOMeH, (OTOCHMHTE3 W XEMOCHHTE3;
MHUTO3 U MENO03);

U JIeTIaTh BHIBOJIBI HA OCHOBE CPaBHEHMUS;

-ycmanaeiiueambvp 63aUMOC6A3IU.

CTpoeHUs U (QYHKIMI MOJIEKYJ B KJIETKE;
CTpOeHUs U (PYHKIHI OPTraHOUIOB KIIETKU;
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® IJJACTUYECKOTO M SHEPTeTHUECKOT0 OOMEHa;
® CBETOBBIX U TEMHOBBIX peakIuii PoToCHHTE3a;

- 8bIAGIAMDb:

o (YHKIMM XUMHUYCCKHX BEIIECTB, OPTraHOWJIOB KJIETKH Ha OCHOBE WX
CTPOCHHS;

- ORUCHIBAMb:
® CTpPOEHHE KJIETOK PAaCTECHUMN U KUBOTHBIX 1101 MUKPOCKOIIOM;
® TOTOBUTH U OMUCHIBATH MUKPOIIPEIIAPATHI;

- OCYUWecCmenamey CamoCmoAmenbHblil HOUCK OUON0ZUYECKOU UH(opMmayuu:

e puHbOpPMAIIUIO O OHOJIOTMYECKUX OOBEKTaX B PaA3JIMUYHBIX HCTOYHHKAX
(yueOHBIX  TEKCTaX, CHPABOYHHKAX, HAYYHO-TIOMYJSAPHBIX  H3JIaHUSX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, pecypcax MHTepHET) M TpUMEHITh €€ B
COOCTBEHHBIX HCCJICIOBAHMIX;

- UCNOIb306aMb NPUOOPEeMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUUECKOoU

0esamenbHOCmU U NO6CEOHEBHOU HCUZHU 014

e coOmoieHns Mep NMPOGUIAKTUKH PACIIPOCTPAHEHUS BUPYCHBIX ( B TOM YHCTIEe
BUY-undexiumn) u apyrux 3a00aeBaHUl;

® [IPUTOTOBJICHUS MPEMAPATOB ISl MUKPOCKOITMYECKOTO HCCIICIOBAHUS;

COAEP/KAHUE YYEBHOI' O MATEPHAJIA

Bgenenue B nmrosoruto. [urtonoruss — nayka o knerke. M. Inelinen u T.
[[[BaHH — OCHOBOMOJIO)KHUKH KJIETOYHOM TeOopuru. (OCHOBHBIE TMOJOKEHUS
COBPEMCHHOM KIJICTOUYHOW TeopuHu. Memoovl usyuenuss Kiemku: CBETOBasS M
9JICKTPOHHAS MUKPOCKOITHS; OMOXUMHYECKUE K UMMYHOJIOTHISCKHE METOIBI.

XUMHYECKasi OpraHu3alusl KJIETKU. XUMHYECKUU COCTaB KJIETKH. Makpo- u
MUKpOdJIeMeHThl. CTpoeHne u (DYHKIHMA MOJEKYJI HEOPraHUYECKUuX U
OpraHUYECKUX MOJIEKYJ. B3aumMocCBs3u cTpoeHus U PYHKIIUA MOJIEKYJI.

Heopranuyeckue Bemiecta: Boga. Posib KaTHOHOB U aHHMOHOB B 00€CTICUCHUH
MIPOIIECCOB KHUBHEACATEILHOCTU. By(epHbie cuCTEMBI KJIETKH U OpraHu3Ma.

Opranuueckre MOJEKYJbl — yriaeBoabl. CTpoeHne U OHUOJOTHYecKas pPojb
noymcaxapuaoB. CTpykTypHO-GYHKIMOHATBHBIE OCOOCHHOCTH OpTaHU3AINH
MOHO- ¥ JUCaxapHu/JIOB.

Opranudeckue MOJICKYJIbl — KUPBI U JTUTIOU 6. OCOOCHHOCTH CTPOCHHUS )KUPOB
Y JINTIOUJIOB.

buonoruyeckune mnonumepbi-0enku. CBoHcTBa OEIKOB: BOJIOPACTBOPUMOCTD,
TEPMOIAOMILHOCTh, TTOBEPXHOCTHBIN 3apsia U Ap.; JAeHaTypauus (oOparumas u
HeoOpaTuMas), peHaTypaius; OMOJIOTHUECKHUI CMBICI M TTPAKTUYECKOE 3HAUCHHE.
OyHkin  OETKOBBIX ~ MOJIEKYJ.  bHOJOrMYecKkne  KaTaau3aTophl-OCNKH,
KiaccupuKalus, HX CBOWCTBA, pOJIb OETKOB B 00ECIEYEHUH MPOLIECCOB
KUZHEACITETbHOCTH.
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JIHK — Ouonoruueckuii moamumep.

HUctopus wn3ydeHus. YPOBHU CTPYKTYpHOM OpraHu3aluu; CTPYKTypa
MOJIMHYKJICOTUIHBIX 1IETIeH, MPaBUII0 KOMIUIUMEHTapHOCTH (1paBuiio Yapradda),
nBoiiHas crupanb (YorcoH u Kpuk); 6uonornueckas posb JJHK.

PHK, ctpykrypa u ¢pynkiuu. ['eHeTHueckuii Ko.

N-PHK, t-PHK, p_ PHK, Tpanckpunuus. Pegymmkanus monexyinst JJTHK.

Crtpoenue 1 pyHKIIMH YacTel U OPraHOUAOB KJIETKU. B3anMOCBs3H cTpoeHus U
(YHKIIHI yacTeil U OpraHOUI0B KJIETKH.

[IpokapuoTnueckass  KJIe€TKa. OJykKapuoThuyeckas kietka. Llurormmmasma
AYKApUOTUYECKOM KJIETKH. MeMOpaHHBIM NPUHIMI OpraHu3alii  KIETOK:
CTpOEHHE OMOJIOTMYECKOW MeMOpaHbl, MOp(ooruueckue U (yHKIHUOHAIBHBIC
OCOOCHHOCTH Pa3jMYHbIX KJIETOYHBIX CTPYKTYp. OpraHouabl LUTOIUIa3Mbl, UX
cTpykrypa u  (yHkuuu. Hapyxnas  nurorsasmaruyeckas — MeMOpasa,
OHJOIUIA3MATUYECKAsT CETh, amnmapar [ onbmaKu, JU30COMBI; MUTOXOHIpUH —
SHEPreTUYecKne CTaHIMu KieTku. Pubocombl. Kiierounsiii nentp. OpraHou bl
JIBWKECHUA: KIYTUKU U peCHUYKU. LluTockerer.

Oco0OeHHOCTH CTPOEHUS! PACTUTENBHBIX KJIETOK: BaKyoJd U IUIacTUAbl. Buisl
IUTACTU: UX CTPYKTYpa U (PYHKIIMOHAIbHBIE OCOOEHHOCTH.

SAnpo. XpoMocombl. XUMHUECKHI COCTaB, CTPOEHUE U (DYHKIIMH XPOMOCOM.
CoMarnyeckue ¥ TIOJIOBbIE KIETKU. JIMIUIOMIHBIM W TamyioMIHBIA HAOOpPHI
XpOMOCOM. ['oMOTOrnYHbIE 1 HETOMOJIOTUYHBIE XPOMOCOMBI.

OOMeH BellecTB M NMPEBpPAILEHUE SHEPTUM B KIETKE. DHEPreTHYeCKuil 0OMeH
BemiecTB: cTpykrypa ¥ (pyHkuuun ATO. Craguu sHEpreTMUecKoro ooOMeHa.
Karanutuueckuii xapaktep peakiuii oOMeHa BeIIeCTB. bpooicenue u ovixauue.
[Mnactuyeckuit obmeH. AnHaOomM3M. ABTOTPO(HBIM THUI OOMEHa BEIIECTB.
®otocunTe3. CBETOBbIE M TEMHOBBIE peakiuu (oTocuHTe3a. XeMocuHTe3. Poib
XEMOCUHTE3upyloux Oaktepuii Ha 3emue. ['eHeTmdeckas uHdopManus B
kinetke. 'en. I'enetmueckuid koxa. buocunTe3 Oenka. MaTpuuHbIl xapakTep
peakiuit 6mocunTe3a. TpaHCIsIuUs: CYITHOCTh U MEXaHU3M.

KuvzHeHHBIH MK KIeTKU: nHTepdasza u muto3. a3l MuTo3a. bruonornyeckoe
3HaYEHUE MUTO3a AMHUTO3.

Heknerounsie ¢opmbl xu3Hu. Bupycbl. OTKpeITHE BHPYCOB, MEXaHU3M
B3aMMOJICUCTBHS BUpyCa W KJIETKH, MH(EKIIMOHHBIN Tporiecc. BepTukanpHbIN 1
TOPU30HTAJIBHBIM TUN TEpeladyd BUPYCOB. 3a00JIeBaHMs KMBOTHBIX U PACTEHHH,
BBI3bIBAEMbIX BUpYycaMH. BupycHble 3a001eBaHusl, BCTpEUAIOIIUECS Y YeIOBeKa:
rpun, renatut, CITU/I. baktepuodaru. Mepsl npoduiiakTUKKH pacpOoCTpaHEHUS
MH(EKIMOHHBIX 3a00JI€BaHUM.

Kierounas reopus ctpoeHust OpraHu3MoB.

Jemoncmpayuu.
DJIeMEeHTapHBIN COCTaB KJIETKH (cXxema, Tabyuiia).
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CTtpoeHue MOJEKyI BOJbI, YIJIEBOAOB, JIUIUIOB (371.Ta0IH1Ia, MOJIENb).

Crtpoenue Momnekyn Oenka (371.Tadauia).
Crpoenune monekynsl JIHK (Mopenb, am.Tabnuia).
Penynmukarus mosnekyisl JJHK (a1.Tabnuia).
Crpoenue monekyn PHK (a1.Tabnuia).
CtpoeHue mra3mMaTHIecKoil MeMOpaHsbl (pernbedHass MOJENb, TA0TUIA).
Crpoenue sipa (Tabnuia, MarHuTHas MOJIENb-anTIMKALINS ).
XpoMOCOMBI (3J1.Ta0IHUIA).
CrpoeHre KIETOK TMPOKApHUOT U 3yKapuoT (Tabmuina, MOJAENb 3YKapHOT,
MUKPOTIpENapaThl).
Crpoenue Bupyca ( 31.Tabnuna).
[TonoBble KIeTKHU (MUKpOIIpENapaThl,dJi. TAOIUIIA).

OOMeH BENIeCTB U MPEBPAILCHUS YHEPTUH B KIIETKE (TaOJIUIIbI, CXEMBI).
buocunres 6enka (MarHUTHAs MOJIC/Tb-aIIJIMKALIH ).

MuTto3 (Tabnuna, MUKponpernapaT, MarHUTHasE MO/IEJIb-alTUIUKAIus ).
Meiio3 (Tabnuiia, MUKpOTpenapaT, MarHUTHasl MOJIEb-alTUIMKAIUs ).
Pa3BuTHE NOJIOBBIX KJIETOK Y pacTeHUi (3:1. TaOIuIa).

Pa3BuTHE 1OJIOBBIX KJIETOK Y JKMBOTHBIX (9J1. TAOIUIA).

Jlabopamopnuie pabomut
HaOnronenue KiIeTok pacTeHUM, KUBOTHBIX, OaKTEpHil MOJI MUKPOCKOIOM, HX
M3YUYEHHE U ONHCAHUE
OnbITHI O U3YYEHUIO IJIa3MOJIN3a U JIETJIa3MOJIN3a B PACTUTEIbHON KIIETKE.
N3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpENnapaTax.
Ilpaxkmuueckue padomul
CpaBHEHHE CTPOECHUS KJIETOK PACTEHUI, ’KUBOTHBIX, TPUOOB 1 OaKTEPUH.
CpaBHeHHe Npo1eccoB (POTOCUHTE3A U XEMOCHHTE3A.
CpaBHeHuUe Mpo1eccOB OPOKEHUS U JbIXaHUS

Mescnpeomemmnuie ceazu
Heopeanuueckass  xumua.  Xumuudeckue  cBsizu.  CTpoeHME — BEIIECTBA.
OKUCIUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
Opeanuueckaa xumus. lIpuHIMNBI OpraHU3allMM OPTAHUYECKUX COEAUHEHUSI.
YrneBoabl, )KUpbl. benku, HyKJI€MHOBBIE KUCTOTHI.
@uzurxa. CBOUCTBA KUIAKOCTEW, TEIUIOBBIE SIBIICHUS. 3AKOHBI TEPMOIUHAMUKH.
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3. Tema «Opzanuzm» (50 u)

B pesysabTaTe ndyuyeHusi TeMbl HA NPOPUIBHOM YPOBHE YUAILIMICH T0JKEH

3HATBb/IIOHUMATH

- 6”0]102”'166‘1{_))}0 MEPMUHOI02UIO:

TOMEOCTa3, canpompo@ul, napazumsl, 201030H, aBTOTPOPBI, xemompoghul,
Gdomompoghel, pasMHOKEHHE, TIOJIOBOE H OECmoyioe pa3sMHOKEHUE,
repMapOIUTHI, TAPTEHOTCHE3, TaMETa, 3UTOTa, CIIEPMATOTEHE3, OBOTEHE3,
reMETOreHe3, OIUIOJ0OTBOPEHUE, OHTOTeHe3, OpobieHue, Oaacmyna,
eacmpyna, Heupyia, ailaHmMouc, aMHUOH, XOPUOH, mpogobaacm, Mopya,
aHamMHuu, amuuomoul, OlacTomep, OJIACTOIENb, JKTOJEpPMa, SHTOAECPMA,
Me3ojiepmMa, mMetamop(do3, HacleACTBEHHOCTh, M3MEHUYHMBOCTh, T€HETHKA,
MHUTO3, MEWO03, KapUOKWHE3, MUTOKWHE3, (DEHOTHUII, TEHOTHI, TOMO3UTOTAa,
reTepo3UroTa, ajjieiabHble T€HbI, 3aKOHbl [. MeHaens, 3aKOH YHUCTOTHI
ramMeT, PEIUIPOKHOE CKpENIMBAHWE, YWCTas JIMHHSA, JOMHUHAHTHBIA U
pELIECCUBHBIM  TIpU3HaKW, 3akoH 1. MopraHa, TeHOM, KapHOTHII,
HKCIPECCUBHOCTh, MEHETPAHTHOCTh T'€HAa, KOMILJIEMEHTAPHOCTh, JMHUCTA3,
MOJIUMEPHS, TUICHOTPONHUS, MYTalldd TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE
MyTallMi, COMAaTHYECKHUE, TEHEPATHBHBIC, JIETAIbHBIC, MOJIYJIETATLHbBIE
MYyTallUH, HeumpanvHole mMymayuu, ITUTOTIJIa3MaTHIECKas
HACJICICTBEHHOCTh, KOMOWHATUBHAS, KOppeismusHas, Moau(puKanoHHas
W3MCHYHMBOCTh, HOpPMa peakmuu, MOP(O3bI, CENeKIHA, IOMECTHKAIIUS,
3aKOH romoJiornyeckux psgos H.M.BasunoBa, mopopa, copT, IITamm,
ruOpuanzanusi, ayTOpUIUHT, WHOPHIMUHT, KMCKYCCTBEHHBIN  OTOOp,
reTepo3nuc,  MOJUIUIONAMS,  MAacCOBBIM,  HMHAMBUAYAJbHBIM  OTOOP,
OMOTEXHOJIOTHSI, TCHHAs] W KJIETOYHAsT WHXKCHEPUs, KIOHUPOBAHUE, KIIOH,
PECTPUKIINS, TUTHPOBAHUE, TpaHCHOpMaIKs, CKPUHHHT.

- CYULHOCMb 3AKOHO6:

I'.Mennens;
CLEILUIEHHOT0 HacienoBanus T.MopraHa;

TOMOJIOTHYCCKHUX PAI0B B HaCHeI[CTBeHHOI;'I HU3MCHYMBOCTH,

- CYuiHOCHb sakouomepnocmeﬁ

HU3MCHYUBOCTH,

CHOCIIJICHHOI'O HACJICJOBAHMA,

HaCJICAOBaHUA, CHCIINICHHOTO C ITI0JIOM,
BSaHMOHCﬁCTBHH T€HOB U UX HUTOJIOI'MYCCKHUX OCHOB;,

- CYWHOCMb npaesui

nomMuHupoBanus [ .Mennens;

- CYuiHOCmb cunomes
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YUCTOThI FaMET,

- OCHOBHDbI €noJl0XcenuA xpomocomnoﬁ meopuu HaCJledcmeeHHocmu;

- cmpoerue Ouon0zuuecKux 00beKmogs:

T€HOB M XPOMOCOM,;
MTOJIOBBIX KJIETOK;

OJHOKJICTOYHBIX 1 MHOI'OKJICTOYHBIX OPI'aHU3MOB,

CyuiHocmbs Ouonozuueckux npoueccoe u AGNECHUL:

Pa3MHOXEHUE;

POCT U pa3BUTHE;

OIUIOZAOTBOPEHHUE Y IBETKOBBIX PACTCHHI U IO3BOHOYHBIX )KUBOTHBIX;
pPa3BUTHE raMeT y LIBETKOBBIX PACTEHUH U TTO3BOHOYHBIX )KUBOTHBIX;
WHJUBUyaJIbHOE Pa3BUTHE OpraHu3Ma (OHTOT€HE3);
B3aMMOJICHCTBHE I'€HOB;

HACJIEJICTBEHHOCTh U U3MEHYUBOCTb;

JENCTBUE UCKYCCTBEHHOIO 0TOOpA, TMOpHUIN3aIUY;

HOJTyY€HUE reTepO3nca, MOJIUIIONI0B, OTAAIEHHBIX THOPUIOB;
reHHas ¥ KJIETOYHasl MHKEHEHPUS;

- 6K11a0:

I"'Menpnens, T.Moprana B pa3BUTHE T€HETUKH;

H./.BaBusoBa B pa3BUTHE CEIICKIUH;

- ocHogHble noaodxcenua yienuss H.M.BaBunoBa o ueHTpax mMHoroo0pasus u

ITPOUCXOKICHUS KyJIbTYPHBIX PACTEHUN;

- POJlb 2EHEéEMUKU 6 MeOuuuHe, ceaexkuuu,

- CeHeéMUUECKYIO CUMBOIUKY

- nPOQuNAKMUKY HACT1e0CMBEHHBIX D0J1e3Hell Yel06eKda.

YMETb

- 00bACHAMD:

¢ DPOACTBO JKXHMBBIX OPIaHU3MOB,

® OTPULATEIBHOE BIHMSIHUE AJIKOT0JIs, HHKOTUHA, HAPKOTUYECKUX BELIECTB
Ha Pa3BUTHE 3apOABIIIA YEJIOBEKA,

® BIMSHHE MyTarcHOB HA OPraHU3M YEJIOBEKA;

® [IPUYMHBI HACIIECICTBEHHBIX U HEHACIIEICTBEHHBIX U3MEHEHNN;

® [PUYMHBI HAPYIICHUN Pa3BUTUS OPTAHU3MOB, HACJIEICTBEHHBIX
3a00JIeBaHUM, TEHHBIX ¥ XPOMOCOMHBIX MYyTallUi;

¢ CYIIHOCTb MCTOAOB CCJIICKIINHU,

- peuwiamy:

® DJICMCHTAPHBIC TCHCTUYCCKHUEC 3alavun pa3H01”4 CJIOKHOCTH,
¢ COCTaBJIATH CXCMbI CKPCIIMBAHWA,

® cxembvl 0OMeHa eewecmeypacmeﬂuzl, IHCUBONIHBLIX U 6a1<mepu11;
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- 6blAaejisimbsb.

MCTOYHUKHN MYTareHOB B OKpY»Karolen cpesie (KOCBEHHO);
PU3HAKK CXOJICTBA 3aPO/IbIIICH YeI0BEeKa U APYTUX MICKOTUTAIOIIUX
KaK J0Ka3aTeJbCTBO UX POJICTBA;

- onucoeleams.

N T'OTOBHUTH MUKPOIIPCIIAPATHI;

- CpasHusambs:

OMoNoruYecKre 0OBEKTHI (3apOIBII YeJIOBEKa U IPYTUX
MJICKOMUTAIOIIIHNX );

MPOIIECCHI (MOJIOBOE U OECIOJIOE PA3MHOXKEHUE);

CIIocoOBI OECIT0I0r0 Pa3MHOKEHHUS;

OTUTOZIOTBOPEHHE Y IIBETKOBBIX PACTCHHUH W MO3BOHOYHBIX )KMBOTHBIX;
BHEIITHEE U BHYTPEHHEE OIJIOJIOTBOPEHUE ;

TeHOTUITMYECKYIO U PEHOTUITHYECKYIO H3MEHYUBOCTD;

(GbOpMBI HICKYCCTBEHHOTO 0TOOpa U THOpUIU3AlIUY;

" JC€J1aTb BBIBOJABI HA OCHOBC CPABHCHUA,

- dHAJlu3upoeamosv U ouernueambs:

3aKOHOMEPHOCTH HacJie/I0BaHus, yCTaHOBJIeHHbIE | . MeHemnem;
COBPEMCHHBIC MTPEACTABICHHS O TEHE ¥ TEHOME;

BIIUSTHAC MYyTareHOB Ha OPTaHW3M UYEJIOBEKa;

ATUYECKUE aCIIEKThI Pa3BUTHS HEKOTOPHIX HCCIICIOBAHUHN B
OroTexHOJIOTUH (KIIOHUPOBAHKE YETIOBEKA);

ocyuiecmeiimb CaAMOCMOAMENbHBLI NOUCK OUO02UUECKOTL um])opmauuu

nHpopMaIuio 0 OHOJOTHMYECKUX OOBEKTaX B Pa3IMYHBIX HMCTOYHMKAX
(yueOHBIX TEKCTaX, CHpPaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX W3/IaHUAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax HTepHET) u mpUMEHSTh €€ B
COOCTBEHHBIX HCCIICIOBAHUSX;

- UcCnoJjib3oeanb npuoﬁpemé’unbte 3HAHUA U YMEeHusn 6 npakmutte(:xoﬁ
0eamenbHOCmu U NOGCEOHEBHOIL HCUZHU OJ1:

coOmo/ieHnss Mep MNpOPUIAKTUKH CTPECCOB, BPEIHBIX MPHUBBIUEK
(KypeHne, ajKoroJm3M, HApKOMaHWs), HACJIEICTBCHHBIX OOJIe3HEH
YeJI0BEeKa;

OKa3aHUs MEepPBOI MOMOIIYU MPHU MPOCTYAHBIX U JIPYrHX 3a00JeBaHUSX,
OTpaBJICHUU MTUIIEBHIMU TIPOAYKTAMU;

Pa3MHOXEHUS pacTeHUI criocobamMu 6ecroIoro pa3sMHOKEHHUS;

OLICHKH JTHYECKHUX AaCHEeKTOB HEKOTOPBIX HCCIIENOBaHUI B 00JacTH
OMOTEXHOJIOTHH (KJIOHUPOBAHHUE, HCKYCCTBEHHOE OIJIOJIOTBOPEHUE);
NPUMEHEHUS TOJIMIIJION]IOB B CEJIEKIIUUA PACTEHUM;
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COJEP/KAHHE YYEBFHOI' O MATEPHAJIA

Bocnpoussenenue opranusma, €ro 3uaueHue. becnosioe u nojsioBoe pa3MHOXKEHHUE.
@opmbl  OECIIOJIOTO0  PA3MHOKECHUS: MHUTOTHYECKOE  JICJICHUE  KIJIETOK
OJTHOKJIETOYHBIX; CIIOPOOOpa3oBaHWE, IMOYKOBAHWE y OJHOKJICTOYHBIX W
MHOTOKJIETOYHBIX OPTraHU3MOB; BETE€TATHBHOE Pa3MHOKEHHE. bHOIOrHMYecKuii
CMBICII U DBOJIOIIMOHHOE 3HaueHue Oecronoro pasmMHoxkeHus. IlomoBoe
pPa3MHOXKEHHE pacTeHUN M >KMBOTHBIX. Meiio3, ero ¢aspl. Pa3BuTHE MOJNOBBIX
KJIETOK Y PACTeHHI U )KMBOTHBIX. ['ameTorene3. OCOOEHHOCTH CIEpMAaTOreHe3a U
oBoreHesza. OmiogorBopeHue. OIJIOJOTBOPEHHE Y UBETKOBBIX pPAcTEHUN U
MO3BOHOYHBIX  J>KMBOTHBIX. BHelIHee W  BHYTPEHHEE  OILIOJOTBOPECHUE.
DBOIOIMOHHOE 3HAYCHUE TTOJIOBOr0 PA3MHOKEHHS.

NunuBuyaibHOE pa3BUTHE OpraHu3Ma (OHTOreHe3). OMOpHUOHAIBHOE U
MOCTAIMOPHOHAIBHOE pa3BUTHE. OMOPHUOTEHE3: TacTpPyJsilius W OpTraHOreHE3.
[TpuunHbI HApYIICHUS! Pa3BUTHS OPTaHU3MOB. JKuU3HeHHble YUKIbl U YepedosaHue
NOKONEeHUll y 8000pOCelU, BbICUIUX CNOPOBLIX pPACMEHUl, 20J10CEMEHHbIX, V
yeemrogvlx pacmenuu. Cxo0cmeo 3apooviuiell U IMOPUOHATILHAS OUBEP2SEHYUSL.
Pazeumue opeanuzmos u oxpyosrcarowasn cpeda. 1locneacTBUS BAUSHUS aJIKOTOJIS,
HUKOTMHA, HAPKOTUYECKUX BEIIECTB HAa pPAa3BUTHUE 3apOJblllIa YEJIOBEKA.
Perynsuust pa3Butusi pactenuii: ¢putoropmonsl. CTapeHHe U CMEpPTh: OMOJIOTHS
MPOJIOJIKUTEIbHOCTH KU3HHU.

HacnenctBeHHOCTP M HM3MEHYMBOCTH — CBOMCTBA Opranus3moB. HMcropus
pa3BUTHS TIPEJCTABICHUN O HACIEACTBEHHOCTH M HW3MEHYMBOCTH. [eHeTuka.
Metonbl reHeTrkd. MeToabl W3y4eHUsI HACIEACTBEHHOCTH 4esioBeka. Mcropus
pa3BUTUs TeHEeTUKHU. ['eHeThuuecKass TEPMUHOJIOTHUS U CUMBOJIMKA. XPOMOCOMHAs
(smepHasg) U HEXPOMOCOMHas (LMTOIIA3MAaTUYECKas) HACIEACTBEHHOCTb. CBA3b
MEXK]ly T€HaMU U IMPU3HAKaMH. 3aKOHOMEPHOCTHU HACJIEIOBAHUS, YCTAHOBJIEHHBIE
I'. MengeneM, HX OHUTOJOTHYECKUE OCHOBBL. | MOPHIOIOTHYCCKHN METOJ
M3YUYEHHs] HACIEJICTBEHHOCTH. 3aKOHOMEPHOCTU HACIJICIOBAHUS, YCTAHOBJICHHBIE
Menaenem, WX I[HUTOJIOTUYECKHE OCHOBBI. MOHOTHOPUIHOE CKpeIIMBaHUE.
[TepBoiii 3akoH MeHemns — 3aKOH IOMUHUPOBAHUS (3aKOH €IMHO00pa3urs MEPBOTO
nokosienust). Bropoii 3akon Menjens — 3akoH paciueryieHus. [lonHoe u HenonHoe
JTOMUHUPOBAHUE. MHOKECTBEHHBIN aJUIeIM3M. 3aKOH YHUCTOTBl TaMET U €ro
IIUTOJIOTHYECKOEe 00OCHOBaHME. AHATU3UpPYIOIIee CKpenuBanue. Jurnopunnoe u
MOJIMTUOPUTHOE CKPEIIMBAHUE; TPETUN 3aKOH MeEHnens — 3aKOH He3aBUCHUMOTO
KOMOWHUPOBaHUS. XPOMOCOMHASI T€OpUS HACIEACTBEHHOCTH. 3aKOHOMEPHOCTH
CUEIJIEHHOr0 HacjefoBaHus. 3akoH T.Moprana. Onpenenenue nona. Tunwi
onpeoenenusi nona. lenemuxa nona. HacnemoBaHue, CIEIUICHHOE C IIOJIOM.
Bzaumopericteue TEHOB. [Lnenorponus: MHOECTBEHHBIE aJUIeH.
DKCIPECCUBHOCTh M IEHEPAHTHOCTh TeHa. ['€HOTMI Kak LEeJOCTHAas CHCTEMA.
B3anmoneiictBue reHoB. Paszsumue 3unanuu o cenomune. [ enom uenosexa.
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XpOMOCOMHaH TCOpUA HACICACTBCHHOCTH. Teopuﬂ 2eHA. 3aKOHOMepHOCTI/I

W3MEHYUBOCTH.  MoaudukanvonHas  (GeHoTHUNUYeCcKas)  HW3MEHUYUBOCTb.
3aBUCHUMOCTH MPOSIBIICHUS T€HOB OT YCJIOBHI BHEIIHEN cpelbl. CTaTUCTUYECKUE
3aKOHOMEPHOCTH MOJU(DUKAITMOHHOW W3MEHUMBOCTU: BapUALlMOHHBIM psg U
BapuanmMoHHass KpuBaig. Hopma peaknuu. HacnenctBeHHass HW3MEHYUMBOCTh
(reHoTUIIMYECKas): KOMOWHATUBHAs W MYTAllMOHHASA, KoppensamugHas. Buabl
MyTalui, ux npuuuHbl. CBOWCTBa MyTalMi; COMAaTHUYECKHE W TE€HEPAaTUBHBIE
Mytauuu. Heumpanouvie mymayuu. llonyneranbHble W JIETAIBHBIE MYyTAllUH.
[TocnencTBust BIMSIHUA MYTar€cHOB Ha OpraHu3M. MeToabl M3y4YEHHs] T€HETHKU
4yesnoBeka. Mepbl 3allUThl OKPYXAIOIIEH CpeApl OT 3arpsA3HEHUsS MyTareHaMHu.
HacnenctBennsle  3a0osieBaHus. Mepbl  NpOQUIAKTUKA — HACJIEICTBEHHBIX
3a00JIeBaHNI YETIOBEKA.

Cenexnus, e€ 3anaun. Bximag H.JM.BaBuiioBa B pa3BUTHE CENEKIMU. YUECHUE O
LHEHTpax MHOroo0Opa3us M TPOUCXOXKIEHUS KYyJIbTYPHBIX pAcCTEHUH. 3aKOH
TOMOJIOTUYECKHUX PSAAOB B HACIEACTBEHHON W3MEHUMBOCTU. METO/ABI CENEKIINH,
UX TeHeTu4ecKkue OCHOBBI. Co3gaHuE IMOPOJ >KMBOTHBIX W COPTOB PAaCTEHUU.
OcobenHocmu  cenekyuu  pacmeHutl,  HCUBOMHBIX,  MUKPOOPSAHUIMOS.
buorexHosorus, €€ HampaBleHHs. OJTHYECKHME AaCHEKThl Pa3BUTUS HEKOTOPBIX
UCCIIEIOBaHUM B OHMOTEXHOJIOTUM (KJIOHMPOBAHME 4YEJIOBEKa, HAMpaBICHHOE
U3MEHEHHE reHoMa). TpaHCreHHbIE PACTEHMs]; TeHHAs U KIJIETOYHAsl WHXKEHEPHUS B
KUBOTHOBOJICTBE. JlOCTMKEHHST W OCHOBHBIE HANpaBJIE€HUS  COBPEMEHHOM
CeJICKIMU. 3HA4YeHHE CeJeKUMU JJIs Pa3BUTUS  CEIbCKOXO3iCTBEHHOTO
MPOU3BOJICTBA, MEAUIIMHCKON, MHUKPOOUOJIOTHYECKON U JPYyTrux oTpaciei
IIPOMBIIIEHHOCTH.

Jlemoncmpavyuu
OAHOKJIETOYHbIE W MHOTOKIJIETOYHBIE OpraHU3Mbl (BIaXKHbIE Ipenaparsl,
MUKpOIpenapartsl, TAOIUIbl, KOJUIEKIIUHU, TepOapuii, HaTypalbHbIe OOBEKTHI).
TkaHM pacTeHUH U )KUBOTHBIX (TAOJMIIBI, MUKPOTIPETIAPATHI, PEIbe(PHbIE MOJEIH).
CrocoObl 6ecnoyioro pa3MHOXKEHUs (TaONHIbl, pelbeHbIE MOJIETU: CIIOPOBHIE,
rOJIOCEMEHHBIE; HaTypaibHble OOBEKTHI: IBETKOBBIE PACTCHHUS).
Omo0TBOpEHNE y PACTEHUN U KUBOTHBIX (TAOJIHUIIHI).
BremiHee v BHyTpeHHEE OII0I0TBOPEHHE (TAOJIHIIBI ).
Craguu pa3BUTUS 3apOJbIlia MO3BOHOYHOIO YKMBOTHOTO (TaOJIMLbI, BIIAXHBIMN
npenapar: pa3BUTHE KypPHUIIbI).
[ToctamOproHanbHOE  pa3BUTHE  (KOJIEKLIMH, MHUKpPONpENapaTbl: pa3BUTHE
0€CII03BOHOYHBIX, TAOIHUIIHI).
[TapTeHoreHe3 y >KMBOTHBIX (TaOTHUIIHI).
MonoruOpunHoe CKpemMBaHUE M €ro IUTOJIOTHYECKHE OCHOBBI (MarHUTHAas
MO/IEJTb-aTIIUKAIIHS ).
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I[I/IFI/I6pI/II[HOe CKpCIIMBAHUC MU €TI0 HHUTOJOIMYCCKHUC OCHOBBI (MaFHI/ITHa}I

MO/IEJb-alTITUKALINS).

CuerieHHOe HacyenoBaHue (Tabauia, KapThl XPOMOCOM).

Hemnonnoe nomuHupoBanue (Tabauma).

HacnenoBanwue, cuiermieHHoe ¢ mojioM (Tadsmia, Gpotorpadun, poI0CIOBHEIE).
[TepekpecT XpoMOCOM (MarHUTHas MOJIETb-aNIUIMKAIMs, MUKPOTIpenapaThl).
B3aumojelicTBre reHOB (Ta0auIa).

HacnenctBennsie 6osie3nu yenoBeka ((hororpaduu, poJOCIOBHEIE).
Monudukanuonnas  u3MeHuMBoCcTh.  Hopma  peaknuum  (WJUTIOCTpanuw,
HaTypaJbHbIC O0OBEKTHI, TAOTHUIIBI).

MyTtanrioHHass UW3MEHYMBOCTh (TaONuUIBl, MUKpompenapatsl, ¢doTorpadumu,
repOapwuii).

MexaHu3Mbl XpOMOCOMHBIX MyTalui (CXEMBbI).

[leHTpsl MHOTOOOpa3Ksl M MPOUCXOXKACHHUS KYJbTYPHBIX pacTeHui ((puznueckas
KapTUHA MUpa, Ta0auIa, WITIOCTPALUN ).

3aKOH rOMOJIOTMYECKUX PSAIOB B HACJIEICTBEHHON N3MEHUMBOCTH (TabIULIA).
Mertops! cenekiuu (Tadiaura).

Cenekuus pacteHuid (repOoapuii, MyJsDKH, TaOIHUIIbI, WUTIOCTPALIUHN).

Cenexiust >)KUBOTHBIX (MYJISDKH, UJUTFOCTPAITIH).

Bnusaue ankoronmsma. Hapkomanum, KypeHUST Ha  HACIEACTBEHHOCTb
(pororpadum, TabAUIBI, KHHOPHUIEMBI).

HccnenoBanus B 00,1aCT OMOTEXHOJIOTUU (TAOIUIIBI, BUACODUITBEM).

JlabopamopHvie pabomuwl
Ilocmpoenue sapuayuonroeo psoa u 8apuayuoOHHOU KpUBOU.

Ilpakmuueckue pabomuwt

Pemenne reHeTHYECKMX 3aJad HAa MOHOTHOpPHUIHOE CKpElIMBaHHUE (3aKOH

JIOMUHUPOBAHMS).

Pemenne reHeTHYECKMX 3aJad HAa MOHOTHOPHUIHOE CKpElIMBaHHUE (3aKOH
paclIeIyIeHus).

Pemenue reHeTMUECKHX 3a/1a4 HA IPOMEKYTOYHOE HACIEOBAaHUE TTPU3HAKOB.

Pemenue reHeTHUECKUX 3a/1a4 HA aHATM3UPYIOIIEE CKPEIIMBAHUE.

Pemenne reHeTHUECKUX 3a/1a4 HA TUTHOPHIHOE CKPEIIMBAHUE.

Pemenne reHeTHUECKUX 3a/1a4 Ha CIICTUICHHOE HACJICIOBAHHE.

Pelienre reHeTHYECKUX 3a/1a4 HAa HACJIEI0BaHUE, CIIETIJIEHHOE C TTOJIOM.

Pelienrie reHeTMYECKUX 3a/1a4 HA B3aUMOJICUCTBHE F€HOB (KOMILIEMEHTAPHOCTH ).

Penienre reHeTHYECKUX 3a/1a4 Ha B3aUMOJICHCTBUE I€HOB (3MHUCTa3).

Pemenue reHeTHUECKIUX 3a/1a4 HA B3aMMO/JICHCTBHE TEHOB (TIOJTMMEPHS).

BrlsiBIIeHHE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUA.

CpaBHeHHe MPOoIeCcCOB OECTOJIOTO U MOJIOBOTO PAa3MHOKEHUS
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CocraBneHue poJOCIOBHBIX.

CpaBHUTENBHAS XapaKTEPUCTUKA TTOPOJI (COPTOB).

AHaM3 M OIICHKA 3THYECKHX AaCIICKTOB Pa3BHTHS HEKOTOPBIX HCCIICIOBAHUNA B
OMOTEXHOJIOTHUH.

IKcKypcuu.
1. CriocoObl pa3MHOKEHUS pacTeHUI B MpUpoe (MPUILKOIbHBIA yYaCTOK).
2. V3MeH4YMBOCTb OpraHU3MOB (IIPHUILKOJIBHBIA YYACTOK).

3. MHOFOO6paBI/I€ COpPTOB paCTCHHfI " IIOpoa KUBOTHBIX, MCTOAbI UX BBIBCIACHUA
(KTY).

Mexcnpeomemmnnie ceasu.
Heopeanuueckas xumus. 3amdta npuposbl OT BO3AEHCTBUS OTXOJIOB XMMHYECKHX
MPOU3BO/ICTB.
Opeanuueckaa xumus. CtpoeHue W (QYHKIMU OPraHUYECKUX MOJEKYJ: OeKH,
HykJenHoBbie kuciaotsl (JJHK, PHK).
Qu3uxa. DNEKTpOMArHUTHOE mnoJie. MoHu3upyonee W3IydyeHHe, MOHITHE O J03€
U3IIydeHUs] ¥ OuoJoruyeckod 3ammre. JIUCKpeTHOCTh AJIEKTPUUYECKOro 3apsja.
OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON Teopun. PeHTreHoBckoe u3nydyenue. [lonsarue
0 J103€ U3JIy4YEeHHs U OMOJIOTMYECKOU 3aIlIuTe.

4. Tema « IlIpoucxorcoenue u HaAuUAIbHBIE IMANBL PA3CUMUS HCUZHU HA
3emney

(12 uacos)

B pe3yJabTaTe udyyeHusi TeMbl Ha NPO(PUILHOM YPOBHE YYalllUiiCH A0JI2KeH

3HATB/IIOHUMATD
- OU0102UYEeCKYI0 MEPMUHOI02UI0: KPEALTMOHN3M, a0NoreHe3, OnoreHes,
MPOTOOHONIONUMEPDI, IPOTOOUOHTHI, KOALIEPBATHI, MAHCTIEPMHSI.
- OCHOGHblE NONOIHCEHUA: TEOPUN BEYHOCTH KU3HU, Teopun A.M.Onapuna,
POTOOHOIIOIUMEPOB;
- 6kn1ao yuenwvix: ©.Penu, B.I'apses, JI.I1actepa, A.M.Onapuna, C.Muepa,
C.®okca, [Ix. bepHana B 00bsICHEHHH CYIIIHOCTH U MPOLIECcCa BOSHUKHOBEHUH
KU3HH;
- cmpoenue du0102u1ecKux 00beKmoe: KoalepBaToB, MPOTOOHMOHTOB;
- cyugnocms onbiToB @.Penu u C. Mumiepa. Oxcniepumenta Jl.ITacrepa;
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YMETbD

- 00bACHAmMB: POIL TPENCTaBIeHUA B (HOPMUPOBAHMH E€CTECTBEHHOHAYIHOU
KapTUHBI MUPA;

- CPaBHUGAMb: TIPSIICTABIICHUS O BOSHUKHOBCHHH JKU3HU Ha 3eMIIC;

- aHanuU3uUposamv U OUEHUEAmb: TIPEICTABICHUS O BO3HUKHOBEHUU >KHU3HH Ha
3emie;

- 0CYyUecCmenAms CAMOCHMOAMENbHbLL NOUCK OUO0I02UYECKOU UHGopmayuu:
uHpopMaruoo 0 OHOJOTHMUYECKHUX OOBEKTaX B PA3IUYHBIX HCTOYHUKAX (y4eOHBIX
TEKCTaX, CIPAaBOYHUKAX, HAYYHO-TIOMYJIAPHBIX W3JaHUAX, KOMIBIOTEPHBIX 0a3ax
TAHHBIX, pecypcax VIHTepHEeT) U MPUMEHSTh €€ B COOCTBEHHBIX HCCIIEAOBAHUIX;

- UCnONb308amMb NPUOOPEMEHHbBIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0eAmMeNbHOCHU U NOBCEOHEBHOU HCU3HU 01 OTIPECIICHUsI COOCTBEHHON MO3HIINU
10 OTHOIICHUIO K MIPEICTABICHUSIM O BOSHUKHOBEHUH KU3HU Ha 3eMie.

COAEP/KAHUE YYEBHOI'O MATEPHAJIA

Hctopuss mnpeactaBieHUl O BO3HUKHOBEHUHM JKU3HU. Mudonoruueckue
npencraBieHusd. [lepBble HaydHbIE HOMBITKM OOBSCHEHHUS CYIIHOCTH M Ipoliecca
BO3HMKHOBeHUs1 M3HU. Onbitel @. Penm, B3rmsaasl B.l'apBes, 3KkcnepuMeHTHI
Jl.Ilactepa. Teopun BEYHOCTH IKWU3HU. MaTEpPUANUCTUUYECKUE TPEICTABICHUS
(Teopun) 0 BOSHUKHOBEHUU KU3HU Ha 3eMII€.

[IpeAnoChbUIKM  BO3HMKHOBEHMSI JKM3HM Ha 3emJie: KOCMUYECKHEe |
IUIaHETapHbIE MPEANOCHUIKA; XUMHUYECKHUE MNPEANOCHUIKH HBOJIIOLIUU MaTepud B
HalpaBJICHUU BO3HHUKHOBEHHUS OPraHMYEeCKUX MOJIEKYJ: MepBUYHas aTtMocdepa u
HBOJIFOLUS XMMHUYECKHX 3JIEMEHTOB, HEOPTAaHMYECKUX M OPraHWYECKHX MOJIEKYJ Ha
paHHUX OJTanax pa3sBUTHA 3eMJIM B KOCMHUYECKOM IIPOCTPAHCTBE. XHWMHUYECKHE
NPEANOChUIKM BO3HUKHOBEHMS >KW3HM. VICTOYHMKM SHEpPruM M BO3pacT 3EMIIH.
VY ciioBus cpenbl Ha IpEeBHEN 3emule.

CoBpeMeHHbIE  MPEJCTaBICHUS O  BO3HUKHOBEHHUU  KU3HU:  TEOPHs
A.M.Onapuna, ombeitel C. Mwmiepa. ['umore3sl WM TEOpUM  MPOUCXOKICHHS
npotoOuononumepoB. CBoilcTBa  KoalepBaTOB: peakuud oOOMEHa BEIIECTB,
CaMOBOCTIPOM3BEICHHE. BOJIONHS TMPOTOOMOHTOB: (opMUpOBaHHE BHYTpPEHHEH
Cpelbl, TMOSBJICHHE KaTalM3aTOPOB OpPraHWYECKOM NPHUPOAbl, BO3HUKHOBEHHE
reHeTrdeckoro koja. 3uadenue pabor C.Dokca u JIx.bepnana. HauanpHbie 3Tams
OMOJIOTUYECKON HBOJIIOIMHU: BO3HUKHOBEHHE (DOTOCHHTE3a, 3YKApHUOT, IOJOBOTO
npoliecca U MHOTOKJIETOYHOCTH.

Jemoncmpayuu.
Okcnepument JI. [lactepa (Tabnmia).
Otansl GopMHUPOBaHUS INTAHETHBIX CUCTEM (CXeMa, TabIuia).
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Bo3HukHOBeHHE OIHOKJICTOYHBIX 3YKApHOT, MHOI'OKJICTOYHLIX OPTraHU3MOB,

Pa3BUTHS LIAPCTB PACTEHUN U KUBOTHBIX (CXeMbl, TaONuIbl. ['epOapuil, KOJJIEKIINN).

Mexcnpeomemmnuwie ceasu

Heopeanuueckaa xumus. llepuonnueckas cucrema snemeHTOB. [[.M.Menneneesa.
CaoiicTBa pacTBOpOB. Teopusi JNEKTPUUECKON TUCCOIIAALINH.
Opeanuyeckasa xumus. llolyueHHMe W XMMHUYECKHE CBOMCTBAa MpPEIEIbHBIX
yTJIE€BOAOPOIOB.
Qu3zuka. VloHnsupyroliee U3IIydeHHe; MOHATHE O J103€ U3TyYeHUs U OMOJOTUYECKON
3alluTe.

Acmponomusa. OpraHuzanusa IUIaHETHBIX cucteM. CoJjiHeyHas cucrema, eé

cTpykTypa. Mecto mnanetsl 3emist B COJIHEUHOW CUCTEME.

5. Tema: Buo (55 uacoe)

B pesyabrare n3y4eHusi TeMbl HA NPOQUIBLHOM YPOBHE YYAILIMUCH JOJI2KEH

3HATb/IIOHUMATH

- 0uONOZUYECKY)  MEPMUHOI02UI0:  3aKOH  3apOJBIIIEBOTO  CXOJACTBA,
OMOTeHETHYECKUM 3aKOH, BUJI, MMOIYJISAINS, ABHKYIIUE CHUIIBI ABOJIONMH: O00phOa
32 CYIIECTBOBAHUE, €CTECTBEHHBIM OTOOp, ABWKYIIUA M CTaOWIM3UPYIOUTUH,
JTU3PYNTUBHBIN 0TOOp, Teorpaduyeckoe M HKOJIOTHYECKOE BHUI000pa30BaHUE
(cuMmaTpryeckoe M aIONATPHYECKOE), HACJCICTBEHHOCTh, W3MCHUHBOCTD;,
ouonocuveckull npoepecc, oOuonocuveckuli pezpecc, apomopdos (aporenes),
uauoananTanus (amioreHes), deceHepayus ((kamaeeHnes),anantanus, GUIOreHes,
MUKPOAIBOJIIOIUS, MaKPOIBOJIOIUS, OUBEP2EHYUS, KOHBEP2eHYUs, NaApaileau3M,
aHTPOIIOTEHE3, paca;
- OCHOBHbBIE NONONHCEHUA:

e HBOJIOLMOHHOW Teopuu Y.J/[apBMHA, CUHTETUYECKOM TEOPUU 3SBOJIKOLINH,

TUTIOTE3 CYITHOCTH Y MTPOUCXOXKICHUSI )KU3HU, TEOPUU aHTPOTIOTEHE3a;

® VYCHHH O MyTSIX W HAIPABJICHUSIX DBOJIIOIIHH,
- cmpoenue 0uo102uiecKux 00veKkmoe: BUia, ONyIsiuu;
- 6Kknad0 ewvioawuwuxca yuéuvix: Y. Jlapsuna, A.H.Cesepuoma, W.N.
[[Imaneray3ena B  pa3BUTHE  OHOJIOTHYECKOM  HAyKH,  MCCJIEIOBaHUS
C.C.YeTBepukoBa;
- CYUWHOCIMb OUO0SI02UYECKUX NPOUECCO8:

® JIeHCTBHUE €CTECTBEHHOI'O U UCKYCCTBEHHOI'O OTOOPA;

® JBIDKYIIIETO W CTAOMIIM3UPYIONIIETO 0TOOPA;

e (opmupoBaHue MpUCIOCOOIEHHOCTH;

e reorpadUyecKOe U IKOJIOIMUYECKOE BU1000pa30BAHNE;
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BIIMSTHUE 3JIEMEHTAPHBIX (PaKTOPOB IBOJIOLUN HA T€HOPOH/ MOMYJISALNH;

(dbopmMHpoBaHKE MPUCTIOCOOJICHHOCTHU K Cpejie OOUTaHUS;

9BOJIIOIUIO OPraHUYCCKOTO MHpPa Ha BGMHG, 9BOJIFOIIHUIO YCJIOBCKA,

IMPOUCXOKIACHHUC YCIIOBCUCCKHX PaAC,

- CYUWHOCMb 3AKOHO8:

o Xapou-Batinbepea;,

¢ 3apoAbINICBOTO CXOACTBA, OHMOTreHEeTUYECKOTO.

YMETH

- 00BACHAMD:

MIPUYXHBI 3BOJIIOLINY, YETOBEKA;

MPUYUHBI  HACJIEJACTBEHHBIX WM  HEHACJIEJACTBCHHBIX  HW3MCHEHHH,
HACJIEJICTBEHHBIX 3a00JIeBaHUM, TEHHBIX U XPOMOCOMHBIX MyTallUi;
HEOOXOJIMMOCTH COXpaHEHUs MHOTO0Opa3usi BUJIOB;

MIPUYMHBI €IMHCTBA YEJIOBEUYECKUX Pac;

- ycmaHaesaueamb 63aUMOCEA3U:

JIBWKYIIUX CUJI SBOJIIOINN;

IyTEN Y HAIIPABJICHUH JBOJIIOLINY;

- onucoeleams.

oco0eit Buaa o Mop¢oJIOTHIeCKOMY KPUTEPHIO;

- 6blAaejiamb.:

MIPUCIIOCOOJICHUSI OPTaHU3MOB K Cpejie OOUTaHMUS;

apoMop}o3bl M HAMOAANITAIIUN Y PACTCHUI M YKUBOTHBIX;

- CpasHuesambs.

3HaueHue padotr K. Jlunnes, ydenus XK.b.Jlamapka, 3BOJIOIIMOHHOM
teopun Y./lapBuHa;

MPOIIECCHI (€CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD);

(hOpMBI €CTECTBEHHOTO 0TOOPA;

crocoObl BU1000pa30BaHMUS;

MHUKPO- U MaKpOIBOJIIOIHUIO;

buonocuueckull npozpecc u OUoI02UYeCKUll pecpecc;

CTpoeHHE U (PU3UOJIOTHIO YEJIOBEKA U MIIEKOIMUTAIOIINUX KUBOTHBIX;
CTaJIUY ABOJIIOIINMH YEJIOBEKA;

YEeJI0BEYECKHE PACHI;

1 JCJIaTh BbIBOJAbBI HA OCHOBC CPABHCHUAA,

- AHaiuzupoeams U OueHUBAMb:

® PAa3JIMYHBIC TMIIOTE3bl CYNIHOCTH KU3HU,

THUIOTE3bI ITPOUCXOKIACHUA )KU3HU U YCIIOBCKA, YCIIOBCUYCCKUX pacC;

- OCYWLeCMBIAMb CAMOCMOAMEIbHBLIL NOUCK OUO0102UYeCKOl UHpopmayuu:
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e uHpOpMaAIUIO O OHOJIOTMUECKUX OOBEKTaX B PA3TUYHBIX HCTOYHUKAX

(yueOHBIX TEKCTax, CIPABOYHHMKAX, HAYYHO-TIOMYJSIPHBIX H3IaHUSIX,
KOMITBIOTEPHBIX 0a3ax JIaHHBIX, pecypcax MHTepHET) U NMPUMEHSATH €€ B
COOCTBEHHEBIX HCCIICIOBAHUSX;
- UCNONb306aAMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0essmenbHOCMU U NOBCEOHEBHOIL IHCU3HU ONIA:
e 00pa3oBaHUs BUJIOB;
® COXpaHEHHUsS MHOTrooOpasusi BUIOB KaK OCHOBBI YCTOWYHBOI'O Pa3BUTHUS
ounocdepsr.

COJEPKAHHE YYEBHOI' O MATEPHAJIA

VYyenue 00 3BOJIONUU OpPraHUYECKOro Mupa. JlokazarenbcTBa 3BOIIOLUU

KUBOM TPUpPOABI. BHOreHEeTHMYEeCKHil 3aKOH. 3aKOH 3apOJbIIIEBOrO CXOJCTBA.
Hcropust pa3BUTHS MNPEACTABICHUN O pa3BUTHUM KU3HM Ha 3emuie. Pas3Butue
ABOJIONMOHHBIX Huen. Cucrema opranndeckod npuponasl K.JIunuesd. 3HadueHue
pabor K.JIunnes. Pa3Butue s3BomounoHHbIX uaeil B yuenuu JK.b. Jlamapka,
sBosironoHHOM Teopun Y. /Japsuna. Tpyaer XK. KroBbe. PazBuTre 3BOIIOIMOHHBIX
uIed B JOJAPBUHOBCKMM TmepuoA. [Ipenmnocbuikn BO3HUKHOBEHUS YYEHHS
Y./lapBuHa: AOCTHKEHHS B OOJACTH E€CTECTBEHHBIX HAYK, AKCICIUITMOHHBIN
marepuan Y.Jlapsuna. Yuenue Y.J/lapBuHa 00 MCKyCcCTBEHHOM OTOOpE. YUeHHE
HapBuHa o ectectBeHHOM ot1Oope. Bua, ero xpurtepun. Ilomymsmus —
CTpyKTypHasi eauHuna Buaa. Yuenue Y.Jlapuna o0 »Bomonuu. Poib
ABOJIIOLIMOHHOW TeOpuH B (OPMHPOBAHUU COBPEMEHHOUN €CTECTBEHHOHAYYHOM
KapTUHbl Mupa. /[[BwKymme cuibl 3BofOLMH. BceoOmas WHIuBHUIyallbHAS
W3MEHYMBOCTh M  U30BITOYHAs YHUCJIEHHOCTh TMOTOMCTBAa. boppba 3a
CYIIIECTBOBAHHE M €CTECTBEHHBI OTOOp. DopmbI OOpHOBI 3a CyleCTBOBaHUE.
@®opMBl  €CTECTBEHHOTO 0TOOpa. B3anMOCBSA3b JIBIXKYIIMX CHUJI  3BOJIOLHUU.
Cunrernueckass Tteopus 3Boqrouuu. [lonmymsanuss — 3JeMEHTapHas €AuHUIA
SBOJIIOLMU. OBOJIIOLMOHHAsA poOJIb MyTauuid. ['eHeTnyeckne MpoUEcCh B
nomyJsinusAx. OneMeHTapHble (akropsl sBomonuu. Hcecneposanus C.C.
YerBepukoBa. 3aKOHOMEPHOCMU HACIE008AHUSL NPUSHAKOG 8 NONYIAYUSIX PAZHO20
muna. 3axon Xapou-Batinbepea.
Pesynbrartel  »BoMoLMH. AnamnTanus  OpraHM3MOB K  cpele  oOuTaHus,
OTHOCHUTENBHOCTh. {dopmupoBaHHe MNPUCIOCOOIECHHOCTH K cpeae oOuTaHus.
OOpazoBanue HOBbIX BUAOB. CmocoObl BuIo0Opa3oBanusd. CoxpaHeHHE
MHOT000pa3usi BUIOB KaK OCHOBA YCTOMYHBOCTU OHOCGEpHI.

Mukpo- u mMakpoa3Bomtouus. Popmwl 260a0YuUU (Ouepenyus, KOHBeP2eHYUs,
napannenuzm).  Ilytm u nHanpaBnenus — sBomouuu (A H.Ceepruos,
N.N.IlImaneraysen). [IpuuuHbl OMOJOTMYECKOTrO IMporpecca U OHUOJIOTHYECKOTO
perpecca. Ilytu moctukeHusi OMOIOTUYECKOTO Mporpecca. AporeHes3: CyIIHOCTh
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apoMOp(HBIX U3MEHEHUN U UX POJIb B ABOJIOLUU. AJIIOT€HE3 U MPOTPECCUBHOE

MIPUCITOCOOJICHHE K ONPEACIEHHBIM YCIOBUSIM CyIlecTBOBaHMs. Kararenes kak
dbopmMa JTOCTIKEHHS OHMOJIOTMYECKOTO IPOIBETaHMS TPYNI OPraHU3MOB.
OcHOBHBIEC 3aKOHOMEPHOCTH 3BOJIIOIMH. [IpaBuiia 3BoTIOIMH.

OTnuuuTenbHbIE MPU3HAKU JKUBOTO. [MIOTE3bl MPOUCXOXKICHUS *KU3HU HA
3emie. Omanvl 38010YUU OP2AHUUECKO20 Mupa Ha 3emne. Pa3BUTHE KU3HU Ha
3emiie B apXeHCKYI0 U MPOTEPO30MCKYIO 3pbl. [lepBbie ciieabl *KU3HU Ha 3eMile.
OCHOBHbBIEC HAaIPaBJICHHS SBOJIOIMU OECMO3BOHOYHBIX >KUBOTHBIX. Pa3Butune
JKW3HU B paHHEM IIajeo3oe, B mo3gHeM Imanieozoe. OOImas XapakTepuCTUKa W
CHUCTEMaTHKa BBIMEPIIUX M COBPEMEHHBIX OeClo3BOHOYHBIX. HampapneHus
ABOJIIONMM HU3IIMX XOPJOBBIX: O0OINas XapaKTepUCTHKAa OeCUepemHbIX U
0007104YHMKOB. Pa3BuThe BOJHBIX pacTeHui. Pa3Burme xku3Hu Ha 3emiie B
Me3030HCcKyI0 3py. [losBieHue U pacipocTpaHEeHUE MTOKPHITOCEMEHHBIX PACTEHUH.
OBOIIONHS HA3eMHBIX IMO3BOHOYHBIX. BO3HUKHOBEHHE NTHUI] M MJICKOITHUTAIONINX.
CpaBHuUTENbHAS XapaKTEPUCTUKA BBIMEPIIMX W COBPEMEHHBIX Ha3e€MHBIX
MMO3BOHOYHBIX. BeiMupanue  IpeBHUX  TOJIOCEMEHHBIX  PAaCTCHUUA W
MIPECMBIKAIOIIUXCSI. Pa3BuTHE XKU3HM B KallHO30MCKYIO 3py. bypHoe pa3Butue
IIBETKOBBIX PACTEHUN, MHOrooOpa3ue HaCEKOMBIX (MapajijieibHas 3SBOJIFOIHSA).
YeTBepTUUHBIA TEPUO: IBOJIOLMS MIICKOMUTAIONIMX: PAa3BUTHE IJIAllEHTapPHBIX
MJIEKOMUTAIONINUX, TOSIBIICHHE XUINHbIX. OOmme Tnpeaku ueloBeKa U
4yeJI0BeKooOpa3HbIX 00e3bsiH. OCHOBHBIE apoMOpP(03bl B ABOJIIOIUU PACTEHUN U
JKUBOTHBIX. [MIOTE3bI MPOUCXOXKIEHHUS dYeloBeKka. MecTo 4YeloBeKa B KUBOU
npupoge. Cucremarnyeckoe IMoJIokeHne Buaa HOMO sapiens B cucreme
)KUBOTHOTO MHpa. ODBOJIOLMUS TPUMATOB. JIBMIKYIIHME CHJIBI aHTPOMNOTEHE3a.
®.DHrenpsc 0 podaM TpyAa B TpoIecce MpeBpalieHuss 00e3bsSHbI B UeIOBEKa.
[IpsiMOXOXKI€HUE;, aHATOMUYECKUE MPEANOChUIKA K TPYAOBOM NEATEIbHOCTH U
NAIBHENUINIEN COMUAILHONM DJBOJIOIHMHA. OTallbl dBOJIONMM YeiloBeka. Craauu
ABOJIIOLIMM YEJIOBEKA: JIPEBHEHIIME JIFOU, APEBHUE JIIOIH, TIEPBbIE COBPEMEHHbBIC
monu. COBpeMEHHBIN 3Tan YBOJIIOIUYU YelloBeKa. [IporcxokaeHrne 4enoBeYecKux
pac. Kpumuka pacusma u coyuaibhHo2o oapsunuzma. Benymas poyib 3aKOHOB
0OIIeCTBEHHOM KM3HHM B COIIMAIIBHOM IIporpecce deioBeuecTBa. buonornueckue
CBOICTBA YEJIOBEUECKOr0 OOIIECTBA.

Hemoncmpauuu
@®opMbI COXPAaHHOCTH HCKOTAEMBIX PACTCHWH W JKMBOTHBIX (KOJUICKITUH,
WJUTFOCTPAIIUN ).
AHanoruyHble M TOMOJIOTMYECKHME OpraHbl (KOJJIEKIMH, WLUIIOCTPALUU,
repoapuii).
PynumenTs! 1 aTaBU3MBI (KOJUIEKITUH, WILTIOCTPAIINN ).
Mapuipyr u kOHKpeTHble Haxoaku Y.JlapBuHa BO BpeMms IIYTELIECTBUS HaA
Kopabie «buripy (kapTa-cxema, WILTIOCTPAIUN ).
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Jloka3aTenbCTBO SBOMIOIMHM OPTraHMYECKOro Mupa (TabNMIbl, WILIOCTPALNY,

CKEJIET KOHCYHOCTH JIOIIA]IH).

Kputepun Buja (Tabnuma).

[Monynsuus — CTpyKTypHasi eAMHUIA BUA, €AMHULIA SBOIIOIUY (TaOIUIBI).

JIBoKyIIIME CUITBI DBOJIIOIUHU (Ta0IUIBI, CXEMa).

JBUKyIMii W CTaOWIM3HPYIOIIMHA, JU3PYNTHBHBIA  oTOOp  (Tpaduku,

WJUTIOCTPAIUN ).

Bo3HukHOBEHHE U MHOT0OOpa3ue MPUCIOCOOJICHUN Yy OPraHU3MOB (KOJUICKIUU,

repOapuii, HaTypajabHbIE 0OBEKTHI).

OOpa3oBaHue HOBBIX BUJOB B mpupoje. [‘eorpapuyeckoe U 3SKOJIOTHYECKOE

BHJ1000pa3oBaHue (TaOIHUIIbI).

Penkue u ncuesaromniyie BUAbI (MILTIOCTPAIIUN, KUHODUIBMBI).

@DOopMBI  ABOJIOIMU: TUBEPTEHITNS, KOHBEPTEHIIMS, Mapauieanu3M (KOJUICKITUH,

TaOJINIIBI).

[Tytm  sBomronmm:  apomopdo3, wuaWoamanTamms, JereHepamus  (cxema,

WUTIOCTPAIINS, HaTypaJibHble 00BEKTHI, TepOapuii, KOJUICKIIUN ).

OcHoBHBIE apoMOp(o3bl B DBOJIONMH PACTCHUH M KUBOTHBIX (TaOJIHIIBI,

WUTIOCTPALUU, TepOapuil, KOJJIEKIIUHN).

DBOJIONNS PACTUTEIHHOTO MUPA (Ta0JIUIIBI, KHHODUIIBEM, TepOapuii).

DBOJIIOIUS )KUBOTHOTO MUpa (TaOiHIbl, KHHODUIIbM, KOJIJIEKITUN).

JIBoKyIIIME CUITIBI aHTpoTorenesa (Tabiuia).

[Ipoucxoxaenue uenoBeka (Tabiuila, OFOCTBI HSTAlOB HBOJIOIUU YEJIOBEKA,
KUHO(DHIIBM).

[Tpoucxoxxnenue yenoBeueckux pac (Tabmauiia, OFOCThI YEIOBEUECKHUX Pac).

Jlabopamopnwie pabomut
1. BoigBieHHe MpUCIOCOOIEHUI Y OpraHU3MOB K cpejie OOUTaHuUS.
2. Habnroaenue u onucanue ocodelt Buia no MophoorudeckoMy KpUTEPHUIO.
3. CpaBHUTENbHas XapaKTEpUCTUKA OCO0E pa3HbIX BUIOB OJHOTO pojia IIo
MOPGOIOTHYECKOMY KPUTEPHUIO.

Ilpakmuueckue padomul

1. CpaBHUTENIbHASA XapaKTEPUCTHKA €CTECTBEHHOTO U UCKYCCTBEHHOTO OTOOpA.

2. CpaBHEHHE TMPOILIECCOB MBIXXYUIETO U CTaOWIM3UPYIOUIETO, AU3ZPYNTUBHOTO
orbopa.

3. CpaBHEHHE MPOLECCOB IKOJIOTMUECKOT0 U reorpaduyecKkoro BUA000pa3oBaHusl.

4. CpaBHUTENIbHAS XapaKTEPUCTUKA MUKPO-U MAKPOIBOJIIOIUH.

5. CpaBHHUTEIIbHAS XapAKTEPUCTUKA ITyTEH IBOTIOLMH U HAITPABIECHUN 3BOJIIOIUU.

6. BeisiBnenne apoMop(o30B y pacTeHHIA.

7. BoiaBiienne apomMop(h030B y )KUBOTHBIX.

8. AHanu3 U OIlEHKA Pa3IUYHbIX TUIIOTE3 MPOUCXOXKICHHSI YETIOBEKA.
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9. AHanu3 ¥ OIleHKa Pa3IUYHbIX TUIOTE3 (POPMHUPOBAHUS YETOBEUECKUX pac.

IKcKypcus
HcTtopust pa3BuTus xKU3HU Ha 3emiie (KpaeBeauecKuil Mmy3eil).

Meostcnpeomemmnule ceazu
Ucmopus. KynsTypa 3anagnoit EBponsl koHia 15 Beka — nepBoi moJIOBUHBL 17
Beka. KymbTypa mepBoro mepwona HOBOW ucTtopuu. Bemmkue reorpaduuaeckue
OTKPBITHS.
Ixonomuueckas eeozpagusa 3apyodedcnvix cmpan. Hacenenune mupa. ['eorpadus

HACEJICHHs] MUpa.
Quzuueckas ceocpaghus. IcTopusi KOHTUHEHTOB.

6. Tema: Ixocucmemut (47 uacoe)

B pe3yabTaTe N3y4€HUsI TEMbI HaA l'lpO(l)l/IJII)HOM YpPoBHE yqamm‘/lm HOJIZKECH

3HATb/IIOHUMATH

- OU0102UYECKYI0 MEPMUHOIO02UIO: YKOIIOTUYECKUE PAKTOPHI, OuosocuiecKue
pummbl, pomonepuoousm, apa3uTu3M, XUIHAIECTBO, KOHKYPEHIIUS, MyTyaJlu3M,
HEUTpaJIU3M, KOOTepalys, KOMMEHCAIIN3M, aMeHCAJIU3M, OMOIIEH03, OMOTEOIIEHO3,
HKOJIOTUYECKasl HUIIIA, 3aKOH onmumyma, neccumyma, ipasuio 10%, nuiieBas 1emb,
namouwHas u Oempumuas yens NUMarnus, TUIIEBasi CETh, NPOOYYEHMbI,
KOHCYMeHmbl, pedyyenmol, dempum, oempumodghae, arpodkocuctema, onocdepa,
Oromacca, JKUBO€ BEIISCTBO, OMOKOCHOE M KOCHOE BEIIECTBO, OMOJIOTHYECCKUI
KPYTOBOPOT, CyKyeccuu, ONOHUKA,;

- ocHoeHble nonodcenusn: yaenue B.V.BepHaackoro o 6uocdepe;

- CYWHOCmb OUO0NI02UYUECKUX 00beKmM08: YKOCUCTEMBI (CTPYKTYpa), Ornochepsr;

- OCHOBHBLE NOJI0MHCEHUA: TIPABUI KOJIOTUYECKON TUPaAMUJIbL;

- CYUWHOCMb OUOI02UYECKUX NPOUECCO8: KPYTOBOPOT BEIIECTB U IIPEBPAIICHUS
SHEPI'UM B AKOCUCTEMAX U Orocdepe, 3BoIIOIU Ouochepsl;

- 6knad: B..Bepnaackoro B yueHue o 6uocdepe

YMETbD
- 00bACHAMDb:

® BIIMSHUE SKOJOTUYECKUX (PAKTOPOB HA OPTaHU3MBI;
e B3aUMOCBS3M OPIaHU3MOB U OKpYKarollen cpeabd
® IIPUYMHBI YCTOMYUBOCTH, CAMOPETYIISALIANA, CAMOPA3BUTHS U CMEHBI IKOCUCTEM;
® CYWHOCMb ODUOIO2UUECKUX PUMMOS;
® HEOOXOAMMOCTh COXPaHEHUsI MHOTOOOPa3us BUIOB;
- peuiamb:
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HKOJIOTUYECKUE 3a1a4d Pa3HOU CII0KHOCTH;

COCTAaBJISITh CXEMBI TIEPEHOCA BEILIECTB U PHEPTUU B IKOCUCTEMAX (LIETIH
MUTaHUS);

- onucoleams.

MCXKBHIOBBIC OTHOIICHMA,

9KOCHUCTCMBI U aIrPO3KOCUCTEMBI cBOEH MCCTHOCTH,

- eblaejisimb.

a0OMOTHYECKHE U OMOTHYECKHE KOMITOHEHTEI YKOCHUCTEM;
B3aHMOCBSI3M OPTaHU3MOB B SKOCHCTEME;
aHTPONOTeHHBIC U3MEHEHHS B SKOCHUCTEMAaxX CBOETO perhoHa, 00J1acTH, ropo/ia;

- CpasHusambs:

OMOJIOTUYECKUE O0OBEKTHI

(HpI/IpOIIHBIC 9KOCHUCTCMEI U aIrPO3KOCUCTCMBI cBOEH MCCTHOCTI/I);

H ACJIaTh BBIBOJbI HA OCHOBC CPAaBHCHUAI,

- dHajiulupoeams U ouenueams:

J100abHBIE SKOJIOTUYECKHE MTPOOJIEMBI U ITYTH UX PEIICHHUS;

IIOCJICACTBHA COOCTBEHHOM ACATCIBHOCTHU B Oprmammeﬁ cpeac,

- ulyuamo:

W3MEHEHMS B DKOCHUCTEMAaX Ha OMOJIOTHYECKUX MOACIIAX,

- uccneooeamo:

OMOJIOTMYECKHUE CUCTEMBI HA OMOJIOTHYECKUX MOJIEIISAX (AKBAPUYM);

- ocyuiecmeisimb CaAMOCMOAMEIbHBLI NOUCK OU0J102UUECKOTL uudmpmauuu:

uHpopMauioo 0 OHOJOTMYECKHMX OOBEKTaX B PA3IUYHBIX HCTOYHHKAX
(yueOHBIX  TEKCTax, CHOpPaBOYHUKAX, HAYYHO-TIOMYJSPHBIX  M3JAHUSX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax HWHTepHET) W NpUMEHSTh €€ B
COOCTBEHHBIX MCCJICIOBAHUSAX;

- UCHONb306AMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0esamenIbHOCMU U NOBCEOHEBHOU HCUZHU ONLA:

omnpeelIcHHs] COOCTBEHHOM TIO3WIHMHM 110 OTHOIICHHIO K 3KOJOTHYCCKHM
npobJiemMam, OBEJEHUIO B IPUPOTHOM Ccpeie;

aHaiM3a U OIEHKU TMOCJIEACTBUI COOCTBEHHOW JEATEIbHOCTH B OKPY KaloIen
cpene;

aHanMM3a W OIICHKU TJOOAIBbHBIX OKOJOTHYECKUX MpoOJeM | MyTed Hux
pelieHus;

IrpaMOTHO O(hOpMIIEHHS Pe3yJIbTaTOB OMOJOTUYECKUX UCCIIETOBAHUM.
COAEPKAHHUE YYEBHOI' O MATEPHAJIA

DKOJIOTHYECKHUE (1)aKTOpBI, 06Ll/ﬂ/l€ 3AKOHOMeEpHOCmU  UX  6JUAHUA  HA

opeanuzmvl. Abuomuueckue pakmopul. Temnepamypa. Ceem. Honusupyrouee
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uznyuenue. Mnmencusnocmo oeticmeus gaxkmopa. Bzaumooeticmsue gaxkmopos.

3axon onmumyma. 3axon munumyma. buonocuueckue pummol. Pomonepuoousm.

EctectBennbie coobmiectBa. CTpyKTypa ecTecTBeHHBIX cooOmiecTB. [loHsTus
«OHOIIEHO03 U «IKOocHucTeMa». BujoBas U MpoCTpaHCTBEHHAS! CTPYKTYpPa IKOCUCTEMBI.
Komnonentst  3kxocuctemsl. HMcropust ¢dopMupoBaHus  COOOIIECTB  KUBBIX
opranu3moB. OcHoBHbIe OuOMBI cymu. ['‘eosormueckass HCTOpUS MATEPUKOB;
U30JISIIMS, KIMMaThudeckue ycinoBusa. buoreorpadus. OCHOBHbIE OHMOMBI CyIIU U
MupoBoro okeana. buoreorpaduueckrie o01acTu.

buotnueckue daktopsl cpenbl. [Iuiiessie cBs3M B skocucteMe. Tpodudeckue
ypoBHH. [{enn nmutanusi. Tunwv nuwesvix yeneu. IlpaBuia 3K0JIOrHYECKON MUPAMUIBI.
®opmbl B3aMMOOTHOILIEHUS MEXIQy OpraHusmMamu. Ilo3UTHBHBIE OTHOILIEHUS —
CcUMOHO03: KOOIepalusi, MyTyaJln3M, KOMMEHCcaIn3M. AHTUOMOTUYECKHUE OTHOLLIEHUS:
XHUIIHAYECTBO, Mapa3uTU3M, KOHKYPEHIIHs, aMeHcanu3M. HelTpaibHble OTHOIICHUS
— HEUTpaIU3M.

KpyroBopoT BemiecTB u mpeBpaiieHust 3JHeprun B dkocucteme. CaMoperysiius
B DKOCHUCTEME. YCTOWYMBOCTb U JUHAMHKa »KocucteM. Cmaoduu pazeumus
axocucmemol. Cykyeccus. ATpPOSKOCUCTEMBI.

buocdepa — rnodbansHas 3xocuctema. buocdepa — xxuBas 0000UKa MITAHETHI.
Yuenue B.U.Bepnaackoro o Owuochepe. Crpykrypa Oumocdepsl: mutocdepa,
ruapocdepa, arMmochepa. KommoneHTsl Ouochepbl: KUBOE BEIIECTBO, BUIAOBOMU
COCTaB, pa3HOOOpa3ue W BKjIaaA B Ouocdepy; OMOKOCHOE M KOCHOE BEIIECTBO
ouocdeprsl. OcoOCHHOCTH pactpeneneHuss Ouomaccel Ha 3emsie. buonorumyeckuit
kpyrosopot. Kpyrosopor Boasl B mnpupojge. Kpyrosopor yriepona. Kpyrosopor
docdopa u cepsl. KpyroBopor azora. buocennas mucpayus amomos. DBOIOLUA
ounochepsl.

BozneiictBue uenoBeka Ha NpUpPOLY B TMPOILIECCE CTAHOBJEHUS OOIIECTBA.
[IpuponHbie pecypchl W WX HCHOJIb30BaHWE. [J100anbHBIE aHTPOIOTEHHBIC
u3MeHeHus: B Ouocdepe. 3arps3HeHHs] BO3Ayxa. 3arpsi3HEHUs MPECHBIX U MOPCKHUX
BOJ. AHTPOIIOTEHHBIC W3MEHEHUS TMOYBHI. BiHsHHE ueroBeKa HAa PACTUTENbHBIA U
KUBOTHBI Mup. PagmoaktuBHOE 3arpsisHeHue Ouocdepbl. OxpaHa NPUPOABI U
NEPCIEKTUBBl  PALMOHAIBHOTO MpPUpOJONOiIb30BaHus. [Ipobiema ycToiunBoro
pazButus Ouocdepsl. [IpoGiembl OXpaHbl TPUPONBI: COXPAHCHHE OTAJIOHOB H
MaMATHUKOB TPUPONBI, 3ammTa OT 3arps3HeHuidl. OxpaHseMble TEPPUTOPHUH
Kypranckoit o6nactu. buonuka kak HaydHoe OOOCHOBAHHME HCIIOJIb30BAHUS
OMONOTHYECKUX 3HAHUM 71 pElICHHs] WHXEHEPHBIX 3a]a4 W Pa3BUTHS TEXHUKH.
Hcrnonb3oBaHue YEIOBEKOM B XO3SIMCTBEHHOW  AESATENbHOCTH  MPUHIIUIIOB
OpraHu3allid PACTEHUH U IKUBOTHBIX. DOpMBI KMBOrO B NPHUPOAE U HX
IPOMBIIIJICHHBIE aHAJIOTH (CTPOUTENIbHBIE COOPYXKEHHS, MAIIUHbI, MEXaHU3MBI,
npuOops! U T.4.). Ponbs Ouonornueckux 3uanuii B 21 Beke.
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Hemoncmpayuu

Okoyoruyeckre (HakTopbl U UX BIMSHHME HA OPraHU3Mbl (TaOJIMIIbI, HATYpaJIbHbIC
OOBEKTHI).

buonorudeckue putmsl (TaOIHIBI, HATYpaJIbHbIE OOBEKTHI).

®doTonepuoau3m (TabIUIBI, HATYpaTIbHbIE 0OBEKTHI).

Okocucrema (KOJUIEKIUHU, HATypalbHbIe OOBEKTHI).

SpycHOCTh PacTUTENBHOTO COO0IIECTBA (Ta0IHIIBI, HATYpaIbHbIE OOBEKTHI).
[TuieBsie €Ny U ceTu (TaOIUIIbl, KOJUIEKIIUY, Yydera ITUI).

[IpaBuita 3K0JIOTHYECKON MMUPAMUIBI (TAOJHIIBI).

MeXBUIOBbIE OTHOILICHUS: TAPA3UTH3M, XHIIHUYECTBO, KOHKYPEHIIHS, CHUMOHO3
(TaGmuIsl).

KpyroBopot BemiecTB U NpeBpalleHusl S3HEPTUU B IKOCUCTEME (TaOIMIIbl, MAarHUTHAS
MOJIeIb-aNIINKAIMSA: KPYrOBOPOT BOABI B TPHUPOJIE, BIAXKHBIA IMpemapaTr: KOpeHb
0000BOro pacTeHus ¢ KIIyOCHbKaMH).

Cyxkueccus (Ta0auibl, HaTypaabHbIE OOBEKTHI).

ArposkocucremMa (TabyuIIbl, HATYpaJIbHbIe 00BEKTHI).

buocdepa (Tabauipl BUIOBOTO COCTaBa U pa3HOO0pa3Hsl )KUBBIX OPraHU3MOB, CXEMBI,
KUHO(DHIIBM).

Kpyrosopotsl yriaepona, asora, ¢docdhopa, kuciaopona (TaOiHIlbl, aKBaAPUYM,
BJIQKHBIN Mpenapar: KOpeHb 0000BOTO pacTeHUs ¢ KITyOeHbKaMM).

buopasnooOpasue (TaOGiauibl, KOJJIEKIMH, repOapuii, dyuyena MTHI], HATypajbHbIC
OOBEKTBHI).

['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI (TaOIUIIbI, KHHOPUIBM).

[TocnenacTBust AEsATENbHOCTH YEJIOBEKAa B OKpyXawomied cpene (KHHOPUIBM,
HATypaJbHbIE OOBEKTHI).

buocdepa u yenoBek (KMHOPMIBM, TAOIUIIBI, HATYPATbHBIE OOBEKTHI).

3anoBeIHUKY U 3aKka3HUKH Poccun (Tabnuiibl, KHHO(DUIBEM).

Oxpansiembie Tepputopun Kypranckoit ob6nactu (TaOnauibl, KUHOPUIBM, KapTa
Kypranckoii o6nactu).

Ilpakmuueckue padomui
1. CocrtaBiieHuE CXEM KpyroBOPOTOB yriepoaa, KUCIOpOa, a30Ta.
2. OmnmucaHue DOKOCHUCTEM CBOEM MECTHOCTH (BUIOBass M TPOCTPAHCTBEHHAS
CTPYKTYpa, CE30HHBIC U3MEHEHH S, HAIMYNE aHTPOIIOTCHHBIX U3MEHEHHUI).
3. CocrapiieHHEe CXeM TMEpeHoca BEIIECTB U DHEPTUM B JKOCHUCTEMaxX (MHUIIEBBIX
HETIeH U CeTei).
4. Penienuie 3KOJOTUYECKUX 3a]1ay.
5. HccnemoBanne W3MEHEHHWH B HSKOCHCTEMax Ha OHMOJOTHYECKUX MOJCIISIX
(axBapuym).
6. CpaBHUTEIIbHASI XapaKTEPUCTUKA SKOCUCTEM U arpOIKOCUCTEM.
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MexnpeaMeTHbie CBA3H

Heopeanuueckas xumus. Kucnopon, cepa, azot, pochop, yriepos, ux XUMHUIECKUE
CBOMCTBA. 3alIUTA MPUPOABI OT BO3IECUCTBUS OTXOJ0B XUMUYECKHUX MTPOU3BOJICTB.
Quzuueckas eeoepagus. Knmumar 3emmmn. Kiimvatnaeckast 30HaIBHOCTb.

Qu3zuka. [ToHsTHE O 103€ U3TYyYCHUS U OMOJIOTHYECKON 3aIINTE.

YUYEBHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O

NPEIAMETA «bBUOJIOT'US»
Ne Tema Kon- B mom uucne
60 | Ixckype | Jlabopa Ilpaxkmu 3auemowt
uacoe uu mopHbvle yeckue
padomul padomuwl
1. | Buonorus kak 5 0 0 0 1
Hayka. MeToibl
HAy4IHOTO
ITO3HAHMS
2. | Kimerka 35 0 3 3 3
3. | Opranuszm 50 3 1 15 3
4. | Ilpoucxoxaenue | 12 0 0 0 1
Y HadaJbHbIC
ATaIbl PA3BUTHS
’KM3HU Ha 3eMIie
5. | Bun 55 0 3 9 5
6. | DKOCHUCTEMBI 47 0 0 6 4
HUTOI'O: 204 3 7 35 17

HEPEYEHD JIMTEPATYPbBI U CPEJCTB ObYUEHUSA

=

O6mas 6uonorus.10-11 xkmaceel/ B.b.3axapos, C.I'.MamonToB, H.11.Conun. —

M.:[Ipoda, 2010

2. O6mas Owuonorusa.10-11 xmaccel/Ilog pen. B.K.Illymuaoro, I'.M./lpimimmiia,
A.O.PyBunckoro. —M.: IIpocBenienue

3. Ilumenos A.B., [lumenosa U.H. buonorus. lunaktudaeckue MaTepuaibl K
pazaeny «O6mas 6uonorus». —M.: «M3narensctBo HIIDHAC)

4.  ®pocun B.H., Cusornazos B.W. 'oToBUMCS K €THHOMY TOCYJapCTBEHHOMY
sk3ameny: O6mas ouonorus. — M.: Jlpoda

5. JlabopaTtopHslit mpakTuKyM. bruomorus 6-11 kmaccel: yaeOHOE 3JIEKTPOHHOE

uznanue. — PecrmyOnuKaHCKUN MyJTbTUMEINALICHTP
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10.
11.

12,

Jlaboparopus KJIIETKA
Jla6oparopus '[EHETUKA
Jla6opatopus DKOCUCTEMbI
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OtkpeiTast Ouonorust. [lonHblil HHTEpakKTUBHBIN Kypce 6uonoruu. - OO0

«®Pu3ukony», 2005
1C: Penerurop. buonorusa. — 3A0 «1C»

[Toarotoska k EI'D o Ouonoruu. 3nexkrporHoe yueOHoe uznanue. Jpoda,

DOU3HUKOH,
Anpeca caiitoB B IHTepHeTe

WWW.bio.1september.ru — razera «BHOIOTHSY -NIPHIIOKEHUE K «1 CEHTAOPSI»
www.bio.nature.ru — HaydHbIe HOBOCTH OMOJIOTUH

www.km.ru/education — yueOHbIe MaTepralibl U CJIOBapH Ha caiite «Kupuit u
Medoanii»

www.edios.ru —D1aoc —IeHTp AUCTAHIITMOHHOTO 00pa30BaHUs

Heo0xoxumoe
KOJIU4€eCTBO

N HanmeHoBaHue 00beKTOB U CPEIACTB OcHoBH Crapmasn Ipume

MaTepunajbHO-TeXHHYECKOT0 00ecneyeHus HIKO0JI1Aa
asi YaHuUs
baszo | Ilpo
IkoJ1a
B. b.

BUBJIMOTEYHBIN ®OH]I
(KHUT'OIMTEYATHAS IMTPOAYKIUS)

1 | Cranmapt cpeaHero (IoJgHOTro) oOIero |
oOpa3oBaHus 1o 6nogorun (mpodHUIbHBIN
YPOBEHb)

2 | IlpumepHas nporpaMmma CpeaHero (IOJTHOTO) |
oO1mero oOpazoBanusi Ha MPOPUITHLHOM
YpOBHE 10 OUOJIOTUHU

3 | Ilporpamma B.b.3axapoBa aiist cpegHero i
(mosiHOTO) 0011IETO 00pa30BaHMs Ha
npo(HUIBLHOM YpOBHE

4 | O6mIast METOMKA MPEnoaBaHusl OMOJIOTUN |

5 | Meronuyeckue nocoOus AJis yUuTeNs |
(pexoMeHJaluKi K TIPOBEJCHUIO YPOKOB)

6 | YueOnuku no npoduisim OO61as P
ouosorus.10-11 knmaccel/ B.b.3axapos,
C.I''MamonroB, H.1.Conun. — M.:JIpoda,
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ITEYATHBIE ITIOCOBUA

Taonuuwt

buorexuonorusa

I'eneTuka

OCHOBBI PKOJIOTUH

[TopTpeTsl yueHbIX OHOJIOTOB

[IpaBuna noBeneHus B yHeOHOM KaOMHETE

Cxema CTPOCHUS KIICTOK JKHBBIX OPIaHHU3MOB

~N OO OB W DN

YpoBHU OpraHu3alyy KUBON TPUPOIbI

Kapmui

3ooreorpaduueckas Kapta Mupa

N|

LleHTpBbI TPOUCXOKAEHUSA KYJIbTYPHBIX
pPacTeHUH U JOMAIIHUX )KUBOTHBIX

M~ Pl D=y Pumf Pumf =

NHP®OPMALIMOHHO-
KOMMYHUKAIIMOHHBIE
CPEJACTBA

MynbTuMenniiHbIe 00yYaroIIe NpOrpaMMBbl
(oOyuaroiie, TPEHHUHT OBbIE,
KOHTPOJIMPYIOILIHE)

JI\T

DeKTPOHHBIC OMOIMOTEKH I10 pa3iesiaM
«O01Iag 0noIornus)

T\

DneKTpOHHBIC 0a3bl JAHHBIX pa3zecia
«O011ass OUOJIOTHS

IKPAHHO-3BYKOBBIE IIOCOBUA

Buoeogunvmot

M @parmMeHTapHbI BUI€O(DUIBM O
CKOXO35IICTBEHHBIX JKUBO KMBOTHBIX

@®parMeHTapHblii BUIEOPUIBM O CTPOCHUH,
pPa3MHOKEHUU U cpejie 0OUTaHUs pPaCTEHUIN
OCHOBHBIX OT/IEJIOB

®parMeHTapHbIA BUACODUIBEM IO TEHETHUKE

dparMeHTapHBIN BUICO(UIBM T10 SBOJIOIUMU
JKMBBIX OPraHU3MOB

®parmeHTapHbId BUACOPUIBEM IO OCHOBHBIM
HKOJIOTUYECKUM TIpobiieMaM

®parmeHTapHbIi BUACOPUIBEM IO CENEKIUH
JKUBBIX OPTaHU3MOB

dparMeHTapHBIN BUICODUITBM

M OXM O H= MM
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MIPOUCXO’KJICHNE W Pa3BUTHE KU3HH Ha
3emiie

Tpancnapanmeot

[{uToreHeTHUECKHE MPOIIECCHI U UX
HCIIO0JIb30BaHKE YeJIOBEKOM (OMOCHHTE3
Oelka, JIeJICHUE KICTKH, TaMETOTCHE3,
KIIOHUPOBAHKE HMMYHHTET YEJIOBEKa,
dboTocuHTE3 U JIp.)

Habop no ocHoBam 3ko010TrMU

w

CrtpoeHue 1 pa3MHOKEHHE BUPYCOB

CtpyKTypa OpraHOUJA0B KIETKU

MM~

TEXHUYECKHE CPEJACTBA
OBYYEHMUA

Buaeomarautodon (1 BUAcOIIICHED)

Komnbrorep

KonupoBanbHbii anmapat

A WINPF

MynbTUMEIUUHBIA IPOEKTOP

DKpaH NPOCKIIMOHHBIN

I~ HX=AaH

YYEBHO-TIPAKTUYECKOE 1
YYEBHO-JIABOPATOPHOE
OBOPYJIOBAHME

Ilpuéopwt, npucnocodrenusn

KomrekT mocyasl M NPUHAICKHOCTEN TSt
MPOBEJICHUSI JTA0OPATOPHBIX padOT

Jlyna pyunas

Jlyna mratuBHas

MHUKpOCKON IIKOJIBHBIN

Peaxkmuewt u mamepua’ivl

Komriekt peakTuBoB 117151 PO HIBHOTO
YPOBHS

MOJIEJU

Mooenu penveghuvie

J{e30KCcupuOOHYKIEMHOBAs KUCIOTa

Mooenu-annauxkayuu (1711 paboThl HA
MarHuTHOU JTOCKE)

I'eneTuka uenoseka
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2 | KpyroBopoT GMOT€HHBIX 2JIEMEHTOB

3 | MuUTO3 1 Mei03 KIIETKHA

4 OCHOBHBIE TEHETUYECKHE 3aKOHBI

5 | PasMHOXKeHHUE pa3TUYHBIX TPYII PACTCHHMA
(mabop)

6 | CtpoeHue KJIETOK pacTEHUMN U )KUBOTHBIX

7 Tunuyable OUOLIEHO3BI

M~ M X MM~ M~

8 | OBourOIIUS pacTEHUHN U KUBOTHBIX

Mynaxncu

1 | Pe3ynbprarhl HCKYCCTBEHHOTO OTOOpA HA P
pUMEPE IIO0I0B KYJIbTYPHBIX PACTEHUI

HATYPAJIBHBIE OB BEKTHBI

I'epoapuu, P
WJUTIOCTPUPYIOLIUE MOP(OTIOrnYeCcKue,
CUCTEMATHUYECKUE MPU3HAKU PACTECHUH,
AKOJIOTUYECKUE OCOOCHHOCTH Pa3HBIX TPy

Mukponpenapamut

1 | HaGop MukpomnpemnapaToB Mo o0IIei P
ouosioruu (pod.)

Konnexkuuu

o

1 | Bpeautenu cenbCKOX03UCTBEHHBIX KYJIBTYD

o

2 | Uckomaembie pacTeHUS U JKUBOTHBIE

Mopdo-3K0n0ruyecKue aganTaiuu P
OpraHu3MOB K cpejie oourtanus (hopma,
OKpacka H mp.)

K kateropuun pazgaTogHOro 000pyI0BaHMS OTHOCSTCS HEKOTOPBIE TPHOOPHI, MOJEIN
u jaboparopHoe 000pyI0BaHUE. ITO 000pyI0BaHNE 0003HAUEHO OYKBOM «P.
OcranpHbIe CpencTBa OOYYEHHS B €IUHUYHOM DK3EMIUISIPE U HCIOIB3YIOTCS IS
JEMOHCTpAIMH. DTH MOCOOMsT 0003HAYEHBI OYKBOH «/J[».

OcoOyto rpyImiy cocTaBisieT 000pyAOBaHHUE, KOTOPOE MUCHOIB3YETCS] HECKOIbKUMU
yUYalIMMHCs MoouepeiHo. JTa rpymmna o6o3HaueHa OykBoil «I1».




