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NOACHUTENBbHASA 3ANMUCKA

Ha ypokax 6uonornmn B 11 knacce HegocTaTto4yHOE KONMMYECTBO YacoB OTBEAEHO ASS
TwaTtenbHOM oTPaboTKM 3HAHUI U yMeHUn 6a3oBoro ypoBHSA. C aTon Lenbto, npu
npoBeaeHMM rpynnoBbIX 3aHATUIN 0co60e BHUMaHME LenecoobpasHo yaenutb
NMOBTOPEHUNIO M 3aKpeNneHuto Hanbonee 3Ha4YNMbIX U Hanbonee cnado
ycBanmBaeMbIX LLKOSNIbHUKaMW 3HAHUN U3 OCHOBHOW LLUKOSbl, U3y4aeMblX Ha
3aKknuYnTENBHOM 3Tane druonornyeckoro obpasoBaHus: o Knaccudmkaumm
OpPraHN4ecKoro Mupa, ero ICTOpMYEeCKOM PasBUTUN, OCOBEHHOCTAX CTPOEHMUS U
XN3HeLesaATeNnbHOCTM OPraHn3MOB PasHbIX LLapCTB XXMBOMW NPUPOabl, a Tak Xe
BOMPOCOB 3KONOrMM, OHTOreHe3a, Cenekumm, KneTouyHon, 3BOSHOLIMOHHON,
XPOMOCOMHOW TeOpuIA, BOMPOCOB aHTponoreHesa, Kpome Toro, npyn nsyyeHum
COOTBETCTBYIOLUMX pasgenoB creayet obpaTuTb BHUMaHME Ha hopMmnpoBaHme y
yyalwmxcs ymeHun pabotatb C TEKCTaMU, PUCYHKAMU, UANKOCTPUPYIOLLIMMUA
Buonornyeckme 06bEKTLI N NPOLECCHI.

YunTbiBas pesynbTaTbl aHanu3a 3K3aMeHyeMblX , Ha NPOTSHKEHUN HECKOSbKUX NeT
npu nogrotoBske k EMD cnenyet o6paTtnTb BHUMaHUE Ha 3akpenneHne matepuana,
KOTOpPbIN €XXeroaHo BbI3bIBAET 3aTPYAHEHUNA: XMMUYECKas OpraHu3aLns KNneTku;
0OMeH BeLLeCTB 1 NpeBpaLleHne 3Hepruu; HeporymoparnbHas perynsaums
U3MONOrNYecKMX NPOLIECCOB, NPOTEKAOLLIMX B OpraHu3mMe YeroBeka; crnocobbl
BMOoob6pa3oBaHus; onpeaeneHne ABNXKYLLMX CUN U pe3yrbTaToB 3BOMOLMK, NyTen
1 HanpaBneHWn 3BOMIOLIMOHHOIO NpoLuecca, apoMopd03bl Y KOHKPETHBLIXTPY
OpraHu3moB; 0COBEHHOCTN MUTO3a U Melno3a, POTOCMHTE3A N XEMOCUHTESAa,
GuoreoLieHo3a 1 arpoLieHo3a, XapakTepucTMKa KracCoB MOKPbITOCEMEHHbIX
pacTeHUIA, NO3BOHOYHbIX KUBOTHbIX.

Ocoboe BHMMaHMe crnenyeT yaenuTb OPMUPOBAHUIO Y LLKOSNIbHNKOB YMEHNI
060CHOBbIBaTb CYLLIHOCTb OMONOrMYEeCcKMX NPOLLECCOB U SBIEHUN,
HacneacTBEHHOCTU U N3MEHYNBOCTU, HOPM N NPaBMN 340POBOro obpasa XM3HW,
noBedeHust YenoBeka B npupoae, nocrneacTanm rnodanbHbIX UI3MEHEHUN B
Bbuocdepe; yctaHaBnNnBaTb €4MHCTBO N 9BOSIOLMIO OPraHMYeckoro Mmpa,
B3aMMOCBSA3b CTPOEHUSA N PYHKLUUI KNETOK, TKaHeW, opraHMamMa 1 okpyxaroLlemn
cpenbl; BbIABNATb NPUYNHHO-CNEACTBEHHbIE CBA3U B Npupoae; opMynmpoBaTb
MMPOBO33pEHYECKNE BbIBOAbLI HA OCHOBE 3HaHUI BUONOrMYEeCcKNX TEOPUN, 3aKOHOB,
3aKOHOMEPHOCTEWN.

B xoge rpynnoBbIX 3aHATUM criegyeT yaendatb 60nbwoe BHUMaHne hopMmnpoBaHuio
npegMeTHON KOMMNETEHTHOCTU (MPMPOSOOXPaHHON, 3a0poBbecbeperatoLLen,
nccnepoBaTesibCkom), OPMUPOBAHUIO Y YYaLLMXCS YMEHNIN paboTaTb C TEKCTOM,
PUCYHKaMM1, CXxeMaMin, U3BrekaTb U aHann3npoBaTb MHGOPMaLUIO N3 PasfinyHbIX
ncTouHnkoB. ChopmMmnpoBaTb YMEHNE YETKO U KPaTKO, NO CyLLECTBY BONpoca
NMMCbMEHHO n3naratb CBOW MbICIM MPU BbINOSIHEHUM 3a4aHUN CO CBOOOAHBLIM
pa3BEPHYTbIM OTBETOM.



Kypc paccuntaH Ha ydawmxca 11 knaccoB. 3aHATUS NPOBOAATCS 2 Yaca B Heaento,
Bcero 68 yacos.

B kadecTBe TekyLlero KOHTPOns 3HaHU N YMEHUI yqalLmnxca npegycMoTpeHo
npoBegeHne NPOMEXYTOYHOro TECTUPOBAHUS MO NPOMAEHHbLIM TEMaM, UTOroBas
npoBepKa 3HaHUN — B BUAE BbINOMIHEHNSA 4EMOHCTPALMOHHbIX BapuaHToB EIMD 3a
TEeKyLWM1 N NnpoLeLunm rog.

Llenblo gaHHOro Kypca ABnsieTcs NOAroToBka 00yyatoLLMXCs K YCNeLwHon caave
ErS no buonoruu.

3apgaum:

[MoBTOPUTL 1 3aKpennTb Hanbonee 3Ha4YNMbI€ TEMbI U3 OCHOBHOW LLUKONbI
n3yyaemble Ha 3akr4YmMTEeNbHOM 3Tane obLiero 6uonorn4eckoro
obpasoBaHus;

3akpenuTb MaTepuman, KOTOPbIN eXXerogHO BbI3blBaAEeT 3aTPyAHEHUS Npu caade
EM3 (Memoduuyeckue pekomeHlauyuu « O6 ucrnosib3oeaHUU pe3ynbmamos
El3 e npenodasaHuu 6uonoauu 8 obpazogameribHbIX y4pexx0eHUsIxX
cpedHezo (rnonHo2o) obuwez2o obpaszosaHus);

dopmupoBaTb y obyyaroLmxcs yMeHna paboTtatb C TEKCTOM, pUCYHKaMU,
CXeMaMu, n3Briekatb U aHann3mMpoBaTb HPOPMaLIMIO U3 PasANYHbIX
NCTOYHUKOB;

HayunTb 4eTKO 1 KpaTKo, MO CyLLECTBY BONpOCa NMCbMEHHO M3naraTb CBOU
MbICIM MPU BbINOMHEHUN 3aaHNN CO CBOOOAHBLIM Pa3BEPHYTLIM OTBETOM.

Tpe6GoBaHUsA K YPOBHIO NOArOTOBKU OOy4aloLmxcs

B pe3ynbmame u3y4yeHusi Kypca oby4yaroujulicsi OOJIKeH:

3HaTb/NOHUMATb

lNMpu3Haku 6uosio2u4eckux 06 bLEKMO8: XNBbIX OPraHN3MOB; FEHOB U
XPOMOCOM; KITETOK U OPraHM3MOB pacTEHUN, XKUBOTHbIX, rpnboB 1 6aktepuu;
nonynsiunn; 9KOCUCTEM M arpoaKkocucTemM; bruocdepbl; pacTeHUn, XKUBOTHbIX U
rpnboB CBOEro PermoHa;

CywHocmb 6uosio2uyeckux npoyeccoe. obmeH BelecTB 1 npeBpaLleHus
SHEepruu, NUTaHne, abixaHue, BblaeneHne, TpaHCcnopT BELECTB, POCT,
pa3BuTMe, pasMHOXEHUE, HacneaCTBEHHOCTb U U3MEHYMBOCTb, PErynauus
XXM3HEeAeATenbHOCTM OpraHuama, pasapaxMMoCTb, KpYroBOPOT BELLECTB U
npeBpaLLEeHUs S3HEPTUN B 9KOCUCTEMAX;



Ocob6eHHOCMU Op2aHuU3Ma YesioeeKa, ero CTPOEHUs!, XNU3HedeAaTenbHOCTH,
BbICLLIEN HEPBHOW AEATENbHOCTU U NMOBEAEHUS;

YmeTb

O6BbsicHamb: ponb Guonornn B popMmnMpoBaHnNnN COBPEMEHHOM
€CTeCTBEHHOHAY4YHOW KapTUHbLI MUpa, B NPaKTUYECKON OeATENbHOCTU NI0AEN
N CaMOro y4eHuKa; poaCcTBO, OOLLHOCTb NPOUCXOXAEHUS U SBOSOLINIO
PaCTEHUIN N XXMBOTHbIX (Ha MPMMEpPE CONOCTaBNEHUSI OTAENbHbIX FPynm); Posib
pa3nNnYHbIX OPraHM3MOB B XXM3HW YerioBeka 1 COGCTBEHHOW OeATENbHOCTY;
B3aMMOCBS31 OpraHM3MOB M OKpYXXatoLLen cpebl; bnonornyeckoro
pasHoobpasnsa B coxpaHeHun drnocdepbl; HE06XO0ANMOCTb 3aLUUThI
OKpYyXatoLLen cpeapbl; poaCcTBO YeNoBEKA C MAEKONUTAKLNMU KNBOTHBLIMM,
MECTO 1 pOfb YerioBeka B NpUpoAe; B3aMMOCBA3M YerioBeKa 1 OKpyKatoLlen
cpeabl; 3aBUCMMOCTb COOGCTBEHHOMO 300POBbsSl OT COCTOSHUA OKpY)XKatoLLen
cpeabl; NPUYNHBI HACNeACTBEHHOCTU N UBMEHYMBOCTU, MPOSIBNEHUS
HacrneacTBeHHbIX 3aboneBaHnin, UMMyHUTETA Yy YeNOBEKa; POflb TOPMOHOB U
BUTaMUHOB B OPraHNU3Me;

Pacno3Hasamb u onucbieamsb Ha Tabnuuax: OCHOBHbIE YacTu 1 opraHoungbl
KINneTKn, opraHbl 1 CUCTEMbI OpPraHOB 4YeJi0BeKa; Ha XUBbIX obbekTax n
Tabnunuax OpraHbl UBETKOBOIo pacteHusd, opraHbl U CUCTeMbl OpraHoB
XMBOTHbIX, paCTeHNA pa3HbIX OTAENIOB, XKUBOTHbIX OTAEJIbHbIX TUMOB U
KnaccoB; Hambonee pacnpocCTpaHeHHble paCTeHUA N XNBOTHbIE cBoen
MECTHOCTH, KYJIbTYPHbIE paCTeHNA N AOMalUHNE >XUBOTHbIE, cbenobHble n
A00BUTbIE FpVI6bI, onacHble AnA 4yeyioBeka pacteHnAa U XKNBOTHbIE;

Bbisiesiamb N3MEHUYMBOCTb OpraHn3mMmos, I'IpVICI'IOCO6J'IeHVIFI OpraHn3mMoB K
cpene obuTtaHusd, TUnNbl B3anMoaencTems pa3HbIX BUOOB B 3KOCUCTEME,

CpaeHueamb ononornyeckmne oObEKThI (KJ'IeTKVI, TKaHW, opraHbl N CUCTEMDbI
OpraHoB, OpraHn3msil, Hpeﬂ,CTaBI/ITeﬂeVI OoTAeJ1bHbIX CUCTEMATUYECKNX rpynrl)
M aerfiatb BbiIBOAbl HA OCHOBE CPpaBHEHUA,

Onpedensmpb NpUHAQIEXHOCTb BMonornyecknx 06 bEKTOB K onpeaeneHHon
cucTeMaTudeckom rpynne (knaccudukaums);

AHanusupoeamsb U oyeHueamsm BO3eNCTBME PAaKTOPOB OKpYyKatoLlen
cpeabl, akTopoB pucKa Ha 300poBbe, MNOCNeACTBUI AeATENbHOCTH
yerioBeka B 9KOCMCTEMaX, BIiMsiHNE CODCTBEHHbIX MOCTYMKOB Ha XWUBble
OpraHn3Mbl U 3KOCUCTEMBI;

Mpoeodumb camocmosimesnbHbIU NOUcK 6uosio2uyeckoll
UHhopMayuu: Haxo4uTb B TEKCTE y4ebHMKa OTNMYMTENbHbIE NPU3HAKM
OCHOBHbIX CUCTEMaTUYECKUX Fpynn; B GUOMNOrMYeckmx croBapsix u
CNpaBOYHMKAX 3HAYEHMSA BUONOrMYECKNX TEPMUHOB; B Pa3NNYHbIX
MCTOYHMKaX HEOOXO0OUMYHO MHEOPMALIMIO O XMBbIX OpraHM3mMax (B TOM yucre
C UCMNob3oBaHMeM MHPOPMALMOHHbBIX TEXHOMOMN).

CopepxaHue Kypca

(68 wacos, 2 yaca B Hegento, )



Tema 1. Buonorua — Hayka o xuBou npupoage. Metoabl Hay4YHOro No3HaHuaA (2
yac)

1.1 Buonornsa kak Hayka, ee AOCTWXKEHUS, MeToAbl NO3HaHUS XNBOW Npupoabl. Porb
Guonormm B opMMpOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHbI MUP.

1.2 YpoBHeBas opraHusauna n asonoumsi. OCHOBHbIE YPOBHU OpraHu3auum Xneom
npupoabl: KNETOYHbIA, OPraHU3MeEHHbIN, NONYyNALWOHHO-BUAOBON,
BGuoreoueHoTHYecknn, buochepHoin. Bnuonornyeckme cuctemsl Ob6LWKME NpU3HaAKK
BMONOrMYeckmnx CUCTEM: KNETOYHOE CTPOEHNE, 0COBEHHOCTU XMMMYECKOro COCTaRa,
oOMmeH BeLWecTB 1 NpeBpaLLeHnst S3HePrum, romeocTtas, pasapaKMMoCTb, ABMXKEHME,
POCT 1 pa3BUTUEe, BOCNPON3BEOEHME, IBOSTHOLMS.

Tema 2. KneTka kak bmonornyeckas cucrema (12 yac)

2.1CoBpeMeHHas Kneto4Has Teopusi, ee OCHOBHbIE MONOXEHUS!, POsib B
¢dOpMUPOBaAHMM COBPEMEHHON €CTECTBEHHOHAYYHOWN KapTUHbLI M1pa. PassuTtue
3HaHWI o0 KneTke. KneTtoyHoe CTpOeHNe opraHM3mMoB — OCHOBa €ANHCTBA
OpraHN4ecKoro Mupa, LokasaTenbCTBO POACTBA XXMBOW NpUpoabI.

2.2 MHoroobpasue kneTok [NpokapruoTuyeckne n aykapnoTmyeckme KneTku.
CpaBHUTEeNbHast XxapakTepuUCTUKa KNETOK paCTEHUN, XNBOTHbIX, BakTepuin, rpubos.

2.3 Xumunyecknn coctas KrneTtku. Makpo- u MukpoanemeHTbl. B3aumocBssb
CTPOEHUSA U PYHKLUUIN HEOPraHNYEeCKNX U OpraHN4ecKknx BeLlecTs (6enkos,
HYKIENHOBBIX KMCMOT, yrnesogos, nunnaos, AT®), BXoOsAWMX B COCTaB KNeTKM.
Ponb xumMmyeckux BeLecTB B KNeTKe U OpraHM3mMe YerioBeka.

2.4 CTpoeHue kneTkn. BzanmocBasb CTPOeHNs U yHKLUMIA YacTen 1 opraHonioB
KNeTKn — OCHOBA ee LIeNOCTHOCTMW.

2.5 O6bmMeH BeLLecTB 1 NpeBpaLLEeHNst 3HEPTNN — CBOMCTBA XUBbIX OPraHN3MoB.
OHepreTUYeCcKnin 1 NNacTuyecknm obmeH, nx Baammocssnadb. Ctagum
3HepreTnyeckoro oomeHa. bpoxeHne n gpixaHne. PoTOCMHTES, €ro 3HaYEHME,
KocMmyeckas posnb. Pasbl poTocuHTesa. CBeTOBbIE U TEMHOBLIE pPeaKLMm
¢OTOCUHTE3A, X B3AaUMOCBSI3b. XEMOCKHTE3. POnb XeMOCUHTE3NPYHOLMX
bakTtepui Ha 3emrne.

2.6 NeHeTn4yeckas Hopmauus B KneTke. ['eHbl, reHeTUYECKMUI KOO N ero CBOMCTBA.
MaTpuyHbIN XapakTep peakuun buocmHTesa. bBUocuHTE3 Benka n HyKNenHoOBbIX
KMUCIOT.

2.7 KneTka — reHeTu4eckas eanHunLa XXmneoro. XpoOMocoMmbl, X CTpoeHune (bopma 1
pasmepbl) 1 PyHKUMK. YNCIO XpOMOCOM M X BUAOBOE NOCTOSHCTBO. ComaTtnyeckune
1 nonosble KNeTkW. XKN3HEHHbIN LMK KNeTKN: HTepdasa n Mutos. MnTtos —
JerieHme comaTtmdeckux knetok. Menos. ®asbl Muto3a n menosa. Passutue
NOJSIOBbIX KMNETOK Yy paCTEHUN U XMBOTHbIX. [lenieHne KneTkn — ocHoBa.

Tema 3. OpraHuam Kak 6monormyeckas cuctema (16 yacon)

3.1 PasHoobpa3sne opraHM3mMOB: OQHOKNETOYHbIE U MHOTOKINETOYHbIE; aBTOTPOMbI,
retepoTpodbl. Bupycbl — HEKNETOYHbIE POPMbI KUIHU.



3.2 BocnpousBeneHne opraHnM3moB, ero 3HadeHne. Cnocodbl pa3aMHOXEHUS,
CXOACTBO W pasnnyme nosnoBoro 1 6ecnonoro pasmHoxeHusi. OnNnogoTBopeHne y
LBETKOBbIX PACTEHUIN M MO3BOHOYHbLIX XXMBOTHbIX. BHELIHEE U BHYTPEHHEE
onnogoTBOPEHME.

3.3 OHTOreHes u npucyLme emy 3aKOHOMEPHOCTU. OMBpPMOHanNbBHOE 1
NOCTAMBpPUOHaNbHOE pas3BuUTME OPraHM3MoB. [1pUYnHbBI HapyLLIEHWST Pa3BUTUSA
OpraHn3moB.

3.4 NeHeTuUKa, ee 3agavn. HacneacTBEHHOCTb U U3MEHYMBOCTb — CBOMCTBA
opraHuamoB. MeToabl reHeTUKN. OCHOBHbIE reHETUYECKNE MOHATUS U CUMBOSINKA.
XpoMocoMHas Teopust HacneacTteseHHOCTU. CoBpeMEHHbIE NPeACcTaBIEHNS O reHe U
reHome.

3.5 3akoHOMepHOCTM HAacNeaCTBEHHOCTU, UX LMTONOrM4Yeckme OCHOBBI.
3aKOHOMEpPHOCTK HacneaoBaHus, yctaHoBreHHble . Mengenem, nx
LMTOMNOrM4Yeckme OCHOBbI (MOHO- U AUrMbpuaHoe ckpelmBaHme). 3akoHbl T.
MopraHa: cuenneHHoe HacnegoBaHWe NPU3HaKoB, HapyLLEHWE CLeneHns reHoB.
"eHeTMKa nona. HacnegoBaHne NpU3HAKOB, CUEMNMEHHbIX C MNOSIOM.
B3anmopencrteume reHoB. [eHOTUN Kak LenocTHasa cuctema. ['eHeTmka yenoseka.
MeTonbl N3ydeHUs reHeTukM YyenoBeka. PelleHne reHeTndecknx sagau.
CocTtaBneHne cxeM CKpeLLMBaHus.

3.6 3akoHOMepHOCTUN n3MeH4YMBOCTU. HeHacneacTBeHHas (MoauduKaLMoHHas)
N3mMeH4YnBOCTb. HopMa peakumn. HacnegcTBeHHas M3MEHYNBOCTb: MyTaLMOHHas,
KoMOunHaTuBHasa. Buabl MmyTauum n nx npuymHbl. 3Ha4eHNne M3MEHUYNBOCTU B XKN3HN
OpraHM3moB 1 B 3BOSNHOLINN.

3.7 3HayeHune reHeTukn ana meguumHbl. HacneancteBeHHble Oone3Hn YenoBeka, nx
NpuUYnHbI, NpodunakTuka. BpegHoe BNnMSHNME MyTareHoB, ankorossi, HApKOTUKOB,
HUKOTUHA Ha reHeTUYECKUI annapat KneTku. 3awmra cpebl OT 3arpsi3HeHns
MyTareHamu. BbisiBneHne NCTOYHMKOB MyTareHOB B OKpY>KaloLLen cpeae
(KOCBEHHO)M OUEeHKa BO3MOXHbIX MOCNEeACTBUIA NX BIIUSIHUSA Ha COBCTBEHHbIN
OpraHun3am.

3.8 Cenekuus, ee 3agaym n npaktudeckoe 3HayveHue. Bknag H./. Basunosa B
pas3BUTUE CENEKLUN: YYEHNE O LIeHTpPax MHOroobpasuns n NpoONCXOX4EHNS
KyNnbTYPHbIX paCTEHUIN; 3aKOH rOMOSIOrMYeCKnX paaoB B HacneaCcTBEHHOW
n3MeH4YMBoCcTU. MeToabl cenekunm n nx reHeTndeckme ocHoBbl. MeToabl BbiBeAEHUA
HOBbIX COPTOB PacTEHWNIN, NOPO XUBOTHbIX, LUTAMMOB MUKPOOPraHM3MoB. 3Ha4YeHne
reHeTUKN ansa cenekuuun. bronormyeckne OCHOBbLI BblpalMBaHUS KyNbTYypPHbIX
pacTeHUn N JOMAaLLUHUX XXUBOTHbIX.

3.9 buotexHonoruga, ee HanpaBneHus. KnetoyHas n reHHas MHXeHepus,
KnoHnpoBaHue. Pornb KNeTo4YHOM TEOPUN B CTAHOBIIEHUM N Pa3BUTUN
BrnoTexHonornn. 3HavyeHne GMOTEXHOMNOMMN AN Pa3BUTUS CENEKLMN, CENbCKOro
X038NCTBA, MUKPOOMONOrMYecKom NPOMbILLIIEHHOCTU, COXpaHeHNsa reHooHaa
nNaHeTbl. OTUYECKME acneKkTbl HEKOTOPbIX NCCNeaoBaHnin B BUOTEXHOOrMn
(KNOHMpPOBaHWE YenoBeKa, HanpaBneHHbIE U3BMEHEHUS reHOMa).

Tema 4. Cuctema n mHoroo6pasune opraHmyeckoro mupa (16 yacosn)



4.1 MHoroo6pasune opraHmamoB. 3HavyeHne paboT K. JlnHHes n XK.-b. Nlamapka.
OcHoBHble cucTeMaTUdeckue (TakCOHOMUYECKME) KaTeropun: Bug, poa,
CeMeuncTBo, oTpAL (NopsAoK), Kracc, Tmn (oTAesn), LapcTBo; UX CONOAYMHEHHOCTb.

4.2 LlapctBo 6aKkTepun, CTpoeHue, Xn3HegesaTenbHOCTb, Pa3MHOXEHME, POSib B
npupoae. bakrepun — Bo3dyauTenu 3aboneBaHni pacTeHn, XNMBOTHbIX, YeroBeKa.
MpodmnakTmka 3abonesaHnin, Bbi3biIBAEMbIX BaKTepUAMM.

4.3 LlapcTtBo rpuboB, CTpoeHue, XN3HeaeaTenbHOCTb, Pa3MHOXEHME.
Ncnonb3oBaHue rpnboB Ansi Nony4YeHus NPOAYKTOB NUTAHUS U NEKAPCTB.
Pacno3HaBaHne cbegobHbIX 1 900BUTLIX rpnboB. JlnwanHmkn, nx pasHoobpasue,
0COBEHHOCTUN CTPOEHUSA U XN3HEeOeATeNbHOCTU. Ponb B Nnpupoae rpnbos u
NMNLWANHUKOB.

4.4 LlapctBo pacteHuin. CTpoeHune (TKaHu, KNeTkn, opraHbl), XnU3HeLesaTenbHOCTb U
pa3MHOXeHMe pacTUTENbHOro opraHn3ama (Ha npuMepe NOKPbITOCEMEHHbIX
pacteHun). PacnosHaBaHme (Ha pucyHKax) opraHoB pacTeHuUM.

4.5 MHoroobpasue pacteHun. OCHOBHbIE OTAENbI pacTeHnn. Knaccobl
NMOKPbITOCEMEHHbIX, POflb PACTEHUIN B NPUPOAE W XKMU3HUN YENoBeKa.

4.6 LlapcTBO XMBOTHbIX. OAHOKNETOYHbIE Y MHOFOKIIETOYHbIE XUBOTHbIE.
XapakTepucTrka OCHOBHbIX TUMOB 6ECMNO3BOHOYHbIX, KNACCOB YNEHUCTOHOTUX.
OCcOoBEHHOCTU CTPOEHWS, XKU3HEOEATENbHOCTUN, Pa3MHOXEHUS, POrb B NpUpoae u
XW3HU YernoBekKa.

4.7 XopOoBble XXMBOTHbIE. XapaKkTepucTuka OCHOBHbIX KrlaccoB. Posib B npupoae v
XW3HWU Yenoseka. Pacno3HaBaHme (Ha pUCyHKax) OpraHoB U CUCTEM OpPraHoB Y
>KUBOTHbIX.

Tema 5. OpraHusm 4yenoBeka u ero 3gopoBbe (16 yacoB)

5.1 TkaHu. CTpOGHI/Ie N Xn3HeneAaATesribHOCTb OpraHoB U CUCTEM OpPraHoB.
niuieBapeHnd, gbixaHn4, BblaeneHn4. Pacno3HaBaHue (Ha pmcyHKax) TKaHen,
opraHoB, CUCTEM OpPraHoB.

5.2 CTpoeHue U1 Xn3HeaesaTerbHOCTb OpraHoOB Y CUCTEM OPraHOB: OMOPHO-
[BUraTenbHON, MOKPOBHOMN, KpOBOOGpaLLeHus, NMdoobpalleHns. PasmHoXeHne u
pa3BuTMe YyenoBeka. PacnosHaBaHue (Ha pMcyHKax) OpraHoB M CUCTEM OpPraHoB.

5.3 BHyTpeHHss cpefa opraHnamMa yenoseka. [pynnbl kposu. lNepennBaHmne Kposu.
MMmmyHuTeT. OBMEH BeLLLeCTB M NpeBpaLleHne aHeEPrnn B opraHM3me YerioBeka.
ButamuHbl.

5.4 HepBHas 1 3HOOKPUHHAA cucTeMbl. HenporymoparnbHas perynsaumsa npoueccoB
XN3HeOeATenbHOCTN OpraHM3ma Kak OCHOBa €ro LierloCTHOCTU, CBA3U CO Cpeaon.

5.5 AHanusatopbl. OpraHbl YyBCTB, UX POsib B opraHname. CTpoeHne n yHKLuu.
Bobiclwas HepBHas geaTtenbHocTb. COH, ero 3HadeHne. CosHaHue, NamMsaTb, SMOLUN,
peyb, MbiwneHme. OcobEeHHOCTN NCUXUKU YeroBeKa.

5.6 JlndyHas n obiecTBeHHas rurmeHa, 3gopoBbin 0b6pas xun3Hu. MNpodunakTnka
NHEKUMOHHBIX 3aboneBaHnin (BUPYCHbIX, BakTepmnarnbHbIX, IPUBKOBBIX,
Bbl3blBAEMbIX XXMBOTHbIMK). [MpeaynpexaeHve TpaBMaTM3mMa, NpueMbl OKasaHus
nepson nomoLuun. MNcmxmndeckoe n pmnsndeckoe 3gopoBbe Henoseka. PakTopbl



3[0pOBbSA (AaYyTOTPEHUHT, 3aKanuBaHue, ABUraTenbHasi akTMBHOCTb). PakTopbl pyucka
(cTpecchl, runogMHamMus, nepeyToMmrieHme, nepeoxnaxaeHue). BpegHole n
nonesHble NPUBbLIYKN. 3aBUCUMOCTb 30POBbSI YENTOBEKA OT COCTOSAHUS
okpyxatowien cpeabl. CobnogeHme caHUTapHO-rMrmeHNYeCcKnx HOpM 1 NpaBun
3gopoBoro o6pasa xum3Hu. PenpoaykTnBHoe 340poBbe venoBeka. [Nocneactesuns
BNUSAHUS ankorons, HAKOTUHA, HAPKOTUYECKMX BELLECTB Ha pa3BuTNe 3apoabllla
yenoseka.

Tema 6. IBOnOUUA XMBOU NpupoAabl (64acoB)

6.1 Bug, ero kputepun. MNonynauusa — CTpyKTypHasa egmHvLa Buga n anemMeHtTapHas
eanHuua aponounn. Mukpoasontounsa. ObpasoBaHue HOBbIX BUA0OB. Cnocobbl
B1naoobpasoBaHus.

6.2 Pa3BuTne 9BOMNIOLMOHHBIX Naen. 3HavyeHne 3BoMUMoHHOM Teopumn Y. [lapBuHa.
BaanmocBasb ABMXKYLMX cui aBontoumn. PopMbl eCTECTBEHHOIO 0T6opa, BUAbI
6opbObl 3a cyliecTBoBaHUe. CMHTETMYECKAA TEOPUS IBONOLMN. DNIEMEHTapPHbIE
dakTopsl apontoumn. iccnegosanusa C.C. YeTsepukoa. Porib 3BOMOLMOHHOM
Teopun B hopMmMpOBaHNN COBPEMEHHOM ECTECTBEHHOHAYYHOM KapTUHbI MUpa.

6.3 [lokazaTenbCcTBa 3BOSIOLNM XNBOW Npupoabl. PesynbtaTbl 3BOMAOLMK:
npucnocobyeHHOCTb OPraHn3MoB K cpeae obutaHusi, MHOroobpasue B1aos.

6.4 Makpoasosntouuns. Hanpasnexus n nytu apontounm (A.H. Cesepuros, N.U.
LimanbrayseH). buonornyeckun nporpecc n perpecc, apomopdos, nanoagantaums,
aereHepaums. lNpuymHbl BMONOrMYecKkoro nporpecca u perpecca. 'mnortesol
BO3HMKHOBEHMUS XN3HM Ha 3emMre. OCHOBHbIE apoMopd0o3bl B 9BOSHOLMM pacTEHUI K
XMBOTHbIX. Y CNOXHEHWNE XMBbIX OPraHN3MOB B NPOLIECCE 3BOSIOLMM.

6.5 NMpoucxoxaeHne yenoseka. Yenosek Kak BUA, €ro MECTO B CUCTEME
opraHn4yeckoro mmpa. 'mnoTesbl NPOMCXOXOeHUs YyernoBeka. [ABmxKyLumne cunbl n
aTanbl 3BOMOLMN YerioBeka. YenoBeyeckme pachl, UX reHeTn4yeckoe poacTBo.
BuocounanbHasa npupoga venoseka. CounanbHasa n npupogHasa cpega, agantaumnm
K HEN yenoBeka

Tema 7. 3kocucTeMbl U NpUCyLLMe UM 3aKOHOMEpPHOCTHU (2 yaca)

7.1 Cpeabl 0bTaHus OpraHM3MOB. JKOSOrnveckme aktopbl: abnoTunyeckme,
BuoTunyeckune, nx 3HaveHne. AHTPOMOreHHbIN hakTop.

7.2 Okocuctema (6moreoLeHo3), ee KOMMOHEHTbI: NPOAYLIEHTbI, KOHCYMEHTbI,
peayLueHTbl, UX ponb. Bnaosasa n npocTpaHCTBEHHAA CTPYKTYpa 9KOCUCTEMBbI.
Tpodudeckme ypoBHU. Llenn n ceTn nutaHn4, nx 3eeHbs. [paBura akonorn4yeckomn
nnpamnbl. CocTaBneHne cxem nepegaym BeELLECTB U 3Hepruu (Lenemn n ceten
NUTaHUS).

7.3 Pa3Hoobpasune akocuctem (buoreoueHo3oB). CamopasBmTE N CMEHA
3KOCUCTEM. YCTOMYMBOCTb U AMHaMMKa akocucteM. bruonornyeckoe pasHoobpasue,
caMoperyrnsums n KpyroBopoT BELLLECTB — OCHOBA YCTOMYNBOrO pasBuUTUs
akocucteMm. MNpUUnHbLI YCTOMYMBOCTU U CMEHbI 3KoCcUcTeM. iameHeHus B
aKocmucTeMax nog BNUsIHNEM OEeSATENbHOCTM YerioBeka. ArpO3KOCUCTEMbI, OCHOBHbIE
OTNMYUSA OT NPUPOAHBIX S3KOCUCTEM.



7.4 buocdepa — rnobanbHas akocuctema. Yuenue B.. BepHaackoro o buocdepe.
XKneoe BeluecTBo, ero oyHkunmn. OcobeHHoCTH pacnpeaeneHnss buomaccol Ha
3emne. buonornyecknin KpyroBopoT BELLECTB M NpeBpaLLeHne SHEPTUN B
BGuocdepe, ponb B HEM OpraHnN3MoB pasHbiX LapcTB. dBontoumsa buocdepsl.

7.5 MobGankbHble nameHeHnsa B Gnocdepe, Bbi3BaHHbIE AEATENBHOCTLIO YerioBeka
(HapyLweHne 030HOBOIO 3KpaHa, KACIOTHbIE JOXAN, NAapHUKOBLIN 3pdeKT n ap.).
Mpobnembl ycTonuymBoro passutust buocdepbl. CoxpaHeHne MHoroobpasunsa Buaos
Kak OCHOBa yCTon4MBOCTM Buocdepsl. lNpasuna noBegeHns B NpUpoaHON cpese.

KaneHgapHo-TemaTu4yeckoe nnaHupoBaHue y4ebHoro matepuana

Ne OdaTta Tema ypoka
nposeaeHust

Tema 1. Buonormsa — Hayka o XxuBow npupogpae (2 yaca)

1 Buornorus kak Hayka, ee JOCTMXKEHUS, METOObl NO3HAHUS XXNBOW
npupoasbl.

2 YpoBHeBasi opraHmnsawmsi Xn3Hu.
Tema 2. KneTka kak 6monorun4yeckasa cuctema (12 yacon)

3 CoBpeMeHHas KneTo4yHasi Teopusi.

4 MHoroo6pasue knetok. [NpokaprnoTnyeckne n aykapnotmyeckme
KNneTKu.

5 XUMNYECKNIA COCTaB KIETKN.

6 CTpoeHune kneTkn. BaaMmocBsasb CTPOEHUSA U OYHKLNIA YacTen n
OpraHomngoB KIeTKM — OCHOBA €€ LIeSTOCTHOCTW.

7 O6meH BeLLecTB 1 NpeBpaLLEHNS] IHEPTMM — CBOMCTBA XKMBbIX
OpraHn3mMoB. QHEPreTUYECKNN U NIacTUYecknin obMeH, nx
B3aMMOCBS3b.

8 Ctagun sHepreTnyeckoro obmeHa. bpoxeHue n gbixaHue.

9 dPOoTOCUHTES, €ero 3Ha4YeHne, KocMuyeckasa ponb. Pasbl poToCHHTE3A.
CBeToBble 1 TEMHOBbIE peakumm boToCMHTE3a, NX B3aUMOCBSA3b.
XeMOCUHTEe3. Ponb XeMOCUHTE3UPYOLWNX BakTepuin Ha 3emne.

10 'eHeTuyeckas Hpopmauus B KrneTke. ['eHbl, reHeETUYECKNIA KO U
ero ceBonctea. MaTpuyHbIN Xxapaktep peakuumn 6MocnHTesa.

11 BrvocuHTes 6ernka n HyKnemHoBbIX KUCIIOT.

12 KneTka — reHeTu4eckas eanHMLa XXnBoro. XpoOMoCOMbI, UX CTPOEHME

(cbopma 1 pasmepbl) U QYHKUMK. YCrio XpOMOCOM U UX BUOOBOE




NocTosAHCTBO. CoMaTMyecKkme 1 NonoBble KNETKN.

13

YKM3HEHHbIN LMKN KNeTKN: nHTepdasa u Mutos. Mutos — genexHune
comMaTuyeckmnx knetok. Menos. ®asbl MMTO3a U MENO3a.

14

PasBuTne NonoBbIX KNETOK Y pacTeHU 1 XXUBOTHbIX. [leneHune
KNeTKN — OCHOBA.

Tema 3. OpraHusm kak 6uonornyeckas cucrtema (124acos)

15

PasHoobpa3sne opraHM3amMoB: O4HOKNETOYHbIE U MHOTOKINETOYHbIE;
aBTOTPOdbl, reTeEPOTPOdbI.

16

Bupycbl — HekneTo4YHble POPMbI XKUIHMU.

17

BocnponssegeHue opraHMamoB, ero 3HavyeHne. Cnocobsbl
pa3MHOXEHUs1, CXOACTBO U pasnunymne nornosoro n 6ecnonoro
pa3mMHoxeHusi. OnnogoTBOPEHME Y LIBETKOBbIX PACTEHUN U
MO3BOHOYHbIX XXMBOTHbIX. BHELLHEe 1 BHYTpeHHee onnogoTBOPEHUE.

18

OHTOreHes n npucyLime emy 3akOHOMepPHOCTU. OMBPUOHaNbLHOE K
NOCTaMBpUOHaNbLHOE pas3BmUTME OPraHM3MoB. [1pUYnHbI HapyLLeHWs
pa3BUTUS OPraHM3MOB.

19

"eHeTuKa, ee 3agayn. HacneaCcTBEHHOCTb M UIBMEHYNBOCTb —
cBOMCTBA opraHnM3mMos. MeToabl reHeTukn. OCHOBHbIE reHeTU4Yeckune
NOHATUA N CUMBOJINKA. XpOMOCOMHaFI Teopunda HacnegCTtBeHHOCTU.
COBpeMeHHbIe npeacrtasrieHnAa o reHe n reHome.

20

3aKOHOMEpPHOCTM HacneacTBEHHOCTU, UX LUTONOMMYECKME OCHOBBI.
3aKOHOMEpPHOCTK HacneaoBaHus, yctaHoBrneHHble . Mengenem, nx
LUMTOMNOrM4Yeckme OCHOBbI (MOHO- U ANTMBPUAHOE CKpeLLunBaHue).

21

3akoHbl T. MopraHa: cuenneHHoe HacrnegoBaHMe NpU3HaKoB,
HapyLleHue cuenneHunsa reHos. ['eHeTuka nona. HacneposaHue
NPWU3HaKOB, CLEMNMEHHbIX C MOSIOM.

22

B3aumogencteue reHoB. [[eHOTUM Kak LLenocTHas cMctemMa.
"eHeTuka yenoseka. Metoabl N3y4HeHUA reHeTKn 4YesioBeka.
PeweHne reHeTudecknx 3agady. CoctaBneHme cxem CKpeLwnBaHNA.

23

3aKOHOMEpPHOCTU M3MEeHYNBOCTU. HeHacneacTBeHHas
(MoandumkaynoHHas) namMeH4YMBOCTb. Hopma peakuum.
HacnepcrBeHHas UBMEHUYMBOCTb: MyTaLUMOHHas, KOMOMHaTMBHaSA.
Bugbl MyTauumn n nx npuumnHbl. 3Ha4eHME N3MEHYMBOCTU B XKNU3HU
OpraHM3mMoB 1 B 3BONHOLINN

24

HacnepnctBeHHble 6onesHn Yenoseka, X NPUYUHBI, NTpodunakTmka.
BpegHoe BnusiHe MyTareHoB, ankorossi, HapKOTUKOB, HUKOTMHA Ha
reHeTU4YecKMin annapat KrneTKu.

25

Cenekuus, ee 3agaym 1 npaktuyeckoe sHadveHne. Metoapl
cenexkuum.




26 BuoTtexHonorus, ee HanpasneHus. KnetoyHas v reHHasa uHxeHepus,
KNOHMpOBaHMe.
Tema 4. Cucrtema n MHoroo6pasune opraHuamosB (16 4acoB)
27 Cuctematuka. LlapctBo baktepun.
28 Llapcteo pnbbl. JInwanHuku.
29 LlapctBo PacteHus. KopeHb Kak opraH pacteHus. JInct — opraH
pacTeHus
Mober. Ctebens.
30 LiBeTok — Buaom3meHeHHbIn nober. Nnoabl n cemera.
31 Bogopocnu. Mxu. lNMNanopoTHMKooOpasHble.
32 "onocemeHHble. [ToKpbITOCEMEHHbIE.
33- TpeHnpoBoyHas paboTa
34
/135 Llapctso XXusoTHble. NMpocTenume. Knaccobl KOpHEHOXKM,
XKryTtukosble, IHdy3opun.
/36 Tun KnweyHononoctHble. Tun lNnockue Yyepsu. Knaccobl PecHn4YHble
yepsu n CocanbLUMKN.
137 Knacc JleHTouHble yepBu. Tun Kpyrnblie yepBu.
/38 Tun Konbyatble yepsu. Tun Monntockn. Knaccel bptoxoHorune v
[BycTBOpYaThIE.
39 Tun YnenuctoHorne. Knacc PakoobpasHble. Knacc NMaykoobpasHble.
/40 Knacc Hacekomble. Tun Xopaosble. Knacc JlaHueTHUKN.
141 Knacc Pbibbl. Knacc 3emHoBOAHbIE.
142 Knacc lNpecmbikatowmecs. Knacc MNtmupl.
/43 Knacc Mnekonutatowme. CTpoeHue.
144 Knacc mnekonutatowme. MHoroobpasue.
Tema 5. OpraHusm yenoBeka u ero 3goposBbe (16 yacoB)
145 TkaHn. OnopHo-ABuraTenbHasa cuctema.
146 Ckenet YyenoBeka. MbiLLLbi.
147 BHyTpeHHASA cpena opraHnama. Kposb. MUMMyHUTET.
48 KpoBoobpalueHue. [laBneHne kposu. Nynbce.
49 [bixaHne. [a3006MeH B NErkmx n TKaHsax.




50 [MnTaHne n nueBapeHne.
51 O6wmeH BelecTB. 3Ha4YeHe BUTaMMHOB B 06OMeHe BeLLecTB.
52 BbioeneHne. MoyeBblaenutenbHasa cuctema. Koxa.
Tepmoperynaums opraHmsma.
53 Perynauua gpyHKunn B opraHmame. QHOOKPUHHAA cucTema.
[[OPMOHBI.
/54 HepBHas cuctema n ee pyHkumn. MNoHATHe o pednekcax.
55 LIHC. CnnHHOM 1 ronosHon Mo3r. lNepudepunyeckasi HepBHas
cuctema.
56 AHanusatopbl. CTpoeHue n oyHkUumn rnasa. CrnyxoBon aHanuaaTop.
/57 OpraHbl paBHOBECUSI, MbILLEYHOIO N KOXKHOIO YyBCTBA, OBOHSIHME 1
BKYC.
58 BH[: OcobeHHOCTK ncuxmkn yenoseka. Co3HaHue. lNamsaTb.
Amoumn. Peyub. Mbiwinenmne. CoH.
59 3nopoBbin 06pas xM3Hu. JInyHaa n obuiectBeHHas rmrmeHa. 15.
Mpodunaktmka MHPEKUNOHHbIX 3aboneBaHuin. OkasaHne nepBou
NMOMOLLN.
60 [Mcuxmyeckoe n msmyeckoe 300poBbe Yeroseka. BpegHblie
Nnosie3Hble MPUBbLIYKMA.
Tema 6. IBonoUUA XnuBomn npupoabl (6 4acos)
/61 3aKOHOMEpPHOCTU HacneacTBEHHOCTH (MONYNSLMOHHO-BNO0OBOM
YPOBEHb XU3HW)
162 3aKOHOMEPHOCTU HacneacTBEHHOCTH (MONYNSLNOHHO-BNOOBOM
YPOBEHb XU3HW)
63 3aKOHOMEPHOCTN N3MEHUYMBOCTU
64 OcHoBbI cenekuum n GUoTexHonormm
65 PasBuTne 3BONOLUMOHHbBIX NPeAcTaBeHnin B Guonoruu.
CuHTeTMYeckasi Teopus 3BOSMOLMMN.
Tema 7. IkocuctemMbl U NpucyLme UM 3aKOHOMepPHoCTH (2 4yaca)
66 Qkonorna opraHmamoB. CoobLecTBa XMBbIX OPraHM3MoB
167 OkocucTtembl. OCHOBa OXpaHbl NpMpPoabI
68 [eMOHCTpauUnOHHbIN BapuaHT EIM3




NuTepatypa

1.

BborgaHoBa T.J1., ConogoBa E.A. CnpaBo4YHMK AN cTapLIeKNacCHUKOB U
noctynatowux B By3bl / T.J1. borgaHosa, E.A. Conoposa. — M.: ACT-INPECC
KHUIA, 2012. — 816 c.: vn.

3apaum no 6uonormn: 3agayvHuk / coct. T.I'. PbickeBa, C.B. [JeatoxuH, HO.A.
THONbKWH. — 2-e n3g., nepepab. n gon. / Mxesck: M3gatenbCcTBo «YAMYPTCKUN
yHuBepcutet», 2010. — 157 c.

Kanunosa M.C. EI'O 2017. Buonorusa. Tunosble TectoBble 3agaHua / I.C.
KanuHosa, T.B. MassapkuHa. — M.: U3gaTtenbctBo «3k3ameHy», 2017. — 112 c.
(Cepus «EI'D. Tunosble TeCcToBbIE 3a4aHUs»).

KanuHosa I.C. Buonorus. PelwieHne 3aaaHnin NoBbILLEHHOTO U BbICOKOTO
YPOBHS1 CNOXHOCTU. Kak nony4nTb MakcumanbHbii 6ann Ha EID. YuebHoe
nocobwue. / Kanunoea I".C., Hukuwoea E.A., P.A. lNeTtpocoea P.A. — Mockga:
«WHTennekt-LenTp», 2017. — 128 c.

Kupunenko A.A. buonorua. EIMD. Pasgen «eHeTunka». Bce Tunbl 3agay. 10-
11 knaccel. TpeHupoBoyvHas TeTpagb. / A.A. Knpunenko. — Poctos H/[;
NervoH, 2016. — 64 c. — (ElN9).

KupuneHko A.A., KonecHukoB C.U. buonorus. MNoarotoska k EM9-2015. KHura
1: yuebHO-MeToanyeckoe nocodue / A.A. Kupunenko, C.U. KonecHukos. —
Poctos H/[: NlernoH, 2014. — 400 c. — (ToTtoBuMcsa K EI9).

KupuneHko A.A., KonecHukoB C.U. buonorus. MNoarotoska k EM3-2015. KHura
2: yyebHo-meToanyeckoe nocobue / A.A. Knpunetrko, C.A. KonecHukos. —
Poctos H/[: llernoH, 2014. — 432 c. — (TotoBuMca K EIMD).

KpacunbHukosa T.B. buonorusa. 10-11 knaccbl: HarnsggHein cnpaBoyHuK. — K.;
X.: BecTa, 2006. - 112 c.

JlepHep .. brnonorus: HoBbIN NOMHbLIN CNPaBOYHUK AN NOArOoTOBKN K EIM3 /
I".LN. NNepHep. — Mockea: ACT: Actpenb, 2015. — 412 c.: un. — (EouHbIn
rOCyJapCTBEHHbIN 3K3aMEH).

10.Mpunexaesa J1.I. EI3-2017. buonorus: 10 TpeHMPOBOYHbIX BapuaHTOB

9K3aMeHaLUMNOHHbIX paboT Ans NoAroTOBKM K €ANHOMY roCcy4apCTBEHHOMY
ak3ameHy / J1.I". Npunexaesa. — Mocksa: N3gatenbcteo ACT, 2016. — 125 c.,
un. — (Er3-2017. 3to 6yaet Ha ak3ameHe).

11.ConoekoB .A. EI'Q no 6uonorunn. MNpaktuyeckas nogrotoBka. — 2-e nag,.,

nepepab. n gon. — ClN6.: BXB-lNeTepbypr, 2014. — 560 c.: un.



