


IHosicHuTeJIbHASA 3alIUCKA

PabGouast mporpamma BHeypouHO#l pAestenbHOCTH «M30panHple TimaBel Ouonorum» 11 kmacc
pa3paboTaHa B COOTBETCTBHH CO CTaHIAPTOM CpPEAHEro (MOJIHOro) o0mero odopa3zoBaHus MO OWOJIOTHUH U
TpeboBanusamMu Komudukaropa EI'D mo Ouonoruu. OHa HampapiieHa Ha OKa3aHHWE MOMOIIY IKOJBHUKAM B
pacumpenun, 00O0OIIeHHE U CUCTEeMAaTU3allMK 3HAHUI OCHOBHBIX pa3zenoB Ouosornu. OHa HampaBieHa Ha
BBIPAOOTKY y ydYallluXCs OCHOBHBIX KOMIIETCHIIMHA B 00JacTW OHMOJOTHMH; HA Pa3BUTHE Yy IIKOJIHLHUKOB
NOHMMAHMs 3HAYEHUS 3HAHUHM pa3lenoB OHOJIOTMHM B COBpeMEeHHOM obmectBe. I[Iporpamma Kypca
OPHCHTUPYET Ha TOATOTOBKY KOMIICTEHTHOCTHBIX JIFOJICH, CHOCOOHBIX K AaKTHBHOH TBOPYECKOM
NeSTeIbHOCTH, Pa3BUTHE CAMOCTOSATEIHLHOCTH, (OPMUPOBAHUE YMEHUIN M HABBIKOB BBITIONHEHUS 3aIaHUN U
peleHust 3a/1a4 10 OCHOBHBIM pasjiesiaM ouosioruu. [IporpamMma Kypca sSBISIETCSl JONOJTHEHUEM K U3YYCHUIO
Kypca Onosioruu Ha 6a30BOM ypOBHE.

Ha ypokax 6uonoruu B 10 - 11 kxmacce HeIOCTATOYHOE KOJUYECTBO YACOB OTBENICHO IS TIIATEIBHON
OTpabOTKHN 3HAaHWH M yMeHHUI 6a30Boro ypoBHS. C 3TOH LENBI0 MPH MPOBEICHUU TPYHIIOBBIX 3aHATHN
0co0oe BHUMaHHE L1EIecO00pa3HO yACIUTh NOBTOPEHHIO M 3aKPEIUICHUIO Hanbosiee 3HaYMMbIX M Hanbosee
cabo ycBaMBaeMbIX IIKOJbHUKAMH 3HAHUI W3 OCHOBHOMW IIKOJIBI, U3y4aeMbIX Ha 3aKJIIOYUTEILHOM JTare
OuoJoru4Yeckoro o0pa3oBaHUSA: O KIACCU(PUKALMUKM OpPraHMYECKOro MHUpA, €ro HCTOPUYECKOM
Pa3BUTUH, OCOOCHHOCTSIX  CTPOCHHS KHM3HEAEATEILHOCTH OPTaHU3MOB Pa3HBIX LAPCTB KUBOM IPUPO/IBI,
a TaK >k BOIPOCOB HKOJIOTUH, OHTOT'€HE3a, CENICKIIUH, KIIETOYHOH, BOIIOIMOHHOMN, XPOMOCOMHOM TEOPHH,
BOIIPOCOB aHTpororeHe3a. Kpome Toro, mpu M3y4eHHH COOTBETCTBYIOLIMX pa3/eioB CIeoyeT OOpaTHTh
BHUMaHWe Ha (GOpPMHpPOBAaHME Yy YYalOIUXCS yMEHUH paboTaTh C TEKCTaMH, pPHCYHKaMH,
WUTIOCTPUPYIOIUMH OUOJIOTHYECKHE OOBEKTHI U TIPOLIECCHI.

VYuutbeiBas pe3yiabTaThl aHAIU3a 3K3aMEHYEMBIX Ha NPOTSHKEHUM HECKOJIBKMX JIET IIPH IOATOTOBKE K
EI'D cnenyer o0patuTh BHMMAaHHE Ha 3aKpEIUIEHUE Marepuaia, KOTOPBIM €XKEroJHO BbI3bIBAET
3aTpyAHEHUS: XMMHUYECKas OpraHu3alus KJIEeTKH; OOMEH BeIIeCTB U IPEBpallleHHe >SHEpruH;
HellporyMopaibHasi peryysiuus (U3MOJIOTMYECKUX IPOLECCOB, NMPOTEKAIOIIUX B OPraHHU3ME YEJIOBEKa;
croco0bl BHJ000pa30BaHUs; ONpENEIeHNEe JABWKYIMX CHJI U Pe3yJbTaTOB H3BONIONMH, NyTeH W
HaIpaBJIEHUH HBOJIIOLIMOHHOIO Ipoliecca, apoMop(do3bl Y KOHKPETHBIX TPYMIl OPraHU3MOB; 0COOEHHOCTH
MHUTO3a U Melo3a, (OTOCHHTE3a U XEMOCHHTE3a, OMOreoLeHo3a 1 arpoleH03a, XapaKTepUCTHKA KJIaCCOB
MOKPBITOCEMEHHBIX PACTEHUH, T03BOHOYHBIX KUBOTHBIX.

Ocob6oe BHUMaHHE CIEAyeT YIASIUTh (OPMHUPOBAHUIO Y IIKOJILHUKOB YMEHUNW OOOCHOBBIBATH CYIIHOCTH
OMOJIOTHYECKHUX TPOLIECCOB M SBJICHUM, HACIEICTBEHHOCTH M M3MEHYMBOCTH, HOPM U MPaBUJI 37J0POBOTO
o0Opa3a >KW3HM, MOBEICHUS 4YEJIOBEKAa B IMPUPOAE, MOCIEICTBUN TII00aNbHBIX H3MEHEHUil B Ouocdepe;
yCTaHaBJIMBATh €MHCTBO U HBOJIOLHUI0 OPTraHUYECKOTr0 MHpPA, B3aMMOCBS3b CTPOCHUS U (QYHKIMHA KIETOK,
TKaHEW, OpraHu3Ma M OKpY)KaloIlIeld Cpelbl; BBISIBIATH NPUYMHHO- CIIEJCTBEHHBIE CBA3M B IPHUPOJIE;
(GopMyIMpOBaTE MHMPOBO33PEHUECKHE BBIBOJbl HA OCHOBE 3HAHUM OMOJIOTMYECKHX TEOpHiH, 3aKOHOB,
3aKOHOMEPHOCTEHN.

B xoze rpynmoBbIX 3aHATUH cleayeT yAedsaTh OOJbpIIoe BHUMaHHE (OPMUPOBAHUIO MPEIMETHOU
KOMIIETEHTHOCTH (IIPUPOJOOXPAaHHOMN, 370pOoBbecOeperamomeii, 1cciIeoBaTeNbCcKkoi), (HOPMUPOBAHUIO Y
yyYalxcs yMeHu paboTaTh ¢ TEKCTOM, PUCYHKaMH, CXeMaMH, U3BJIeKaTh U aHAIM3UPOBATh HHPOPMALIHIO
U3 Pa3IMYHBIX UCTOYHUKOB. CPOpMHPOBATH YMEHHME YETKO U KPaTKO, MO CYIIECTBY BONPOCA MUCHMEHHO
U3JIaraTh CBOM MBICIIH MIPH BBIIIOJHEHUH 331aHUN CO CBOOOHBIM Pa3BEPHYTHIM OTBETOM.

[Iporpamma «A30paHHbIe IJ1aBbI OMOJOTHM» IIPEIHA3HAYEHA AJs ydanuxces 11 kinaccoB m paccuuTtana
Ha 34 3aHATUsA | 3aHATHS B HEJIETIIO).

B kadecTBe TEKylero KOHTPOJS 3HAHMM W YMEHUM YyYalluxcsi MPEeLyCMOTPEHO MPOBEACHUE
MPOMENKYTOYHOTO TECTUPOBAHUS 10 TPOMAEHHBIM TEMaM, UTOTOBAsi MPOBEpPKA 3HAHUN — B BUJIE BBITIOJIHEHUS
JIEMOHCTpPALIMOHHBIX BapuaHToB EI'D 3a Tekymuii ro.

Hean: [TonroroBka k ycnemHoi caaye EI'D ygamumucs 11 kmacca

Sagaum:



®[IOBTOPUTh M 3aKPENHUTh HaWOOJee 3HAYMMbBIC TEMbl M3 OCHOBHOW IIIKOJIBI HM3ydaeMble Ha
3aKTFOYUTEIIFHOM dTare 00IIero OMOIOrHuecKoro 00pa3oBaHus;

® 3aKPENUTh MaTepHajl, KOTOPhIA €XKEroHO BbI3bIBACT 3aTpyaHeHus npu caade EI'D (Mertoauyeckoe
nrcbMo «OO0 ucmosb30BaHuK pe3yabTatoB EI'D B mpenogaBaHu OHMOJOTHH B 00pa30BaTEIbHBIX
YUPEXKIECHUSX CpeaHero (IOITHOT0) 00IIero 0o0pa3oBaHus);

e bopmupoBaTh y yYaluxcsl yMEHHS padOTaTh C TEKCTOM, PUCYHKaMH, CXEMaMH, W3BJICKATh W
aAHAIM3UPOBATH HHPOPMALIMIO U3 PA3JIIMYHBIX HCTOUHUKOB;

® Hay4YUThb YCTKO M KpaTKo, IO CYHECTBY BOIIpOCa IMHMCBbMCHHO MH3JIaraTb CBOM MBICIIHM IIpH
BBITTIOJTHCHHUH Sa,Z[aHI/Iﬁ CO CBO6OI[HBIM paSBépHYTBIM OTBCTOM.

TpeOoBaHMsl K YPOBHIO OATOTOBKH y4alIUXCSI

B pe3ynomame uzyuenusn Kypca yueHuK 0014cen
3HATBH/TIOHUMATh
. npuU3HaKu OUO0NO2UYECKUX 00bEeKmOE: KUBbIX OPraHU3MOB; I€HOB U XPOMOCOM; KJIETOK U
OpPraHU3MOB PACTEHUH, )KUBOTHBIX, TPUOOB U OAKTEPHii; MOMyISALUN; SKOCUCTEM U arpo’KOCHUCTEM;
O6uocdepsl; pacTeHHA, )KUBOTHBIX U TPHOOB CBOETO PETHOHA;
. CYUWHOCMb OUO0N02UYeCKUX npoyeccog: OOMEH BEIIECTB U NMPEBPAIICHUS SHEPrUH, MUTAHHE,
JbIXaHUE, BBIJIEJICHUE, TPAHCIOPT BELIECTB, POCT, PA3BUTHE, PA3MHOKEHHUE, HACIIEIACTBEHHOCTh U
U3MEHYMBOCTb, PETYJISILUS KU3HEAEATEIbHOCTH OpPraHu3Ma, pa3Ipa)kuMOCTh, KPyrOBOPOT BELLIECTB U
IIPEBPALIEHUS] SHEPTUU B IKOCUCTEMAX;
® 0COOEHHOCIU OP2aHU3Ma 4Yel06eKd, €ro CTPOCHUs, MXKU3HEAEATEIbHOCTH, BBbICIIEH HEpBHOM
JeSITEJIbHOCTH U MTOBE/ICHNUS;

yMeTb

® 00bACHAMY: POIIb OHONOTHU B (POPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MUPA,
B NPAKTHUUYECKOW NEATETBbHOCTH JIIOJIEH M CaMOro y4eHHKa; pOJACTBO, OOLIHOCTh MPOMCXOXKACHUS U
HBOJIIOLIMIO PACTEHUH M JKUBOTHBIX (HAa TpPUMEpPE COIMOCTABIEHUS OTAENbHBIX TPYIIl); pOJb
pasIMYHBIX OPraHU3MOB B JKU3HU UEJIOBEKa M COOCTBEHHOH JeATETbHOCTH; B3aHMMOCBSI3U
OpraHM3MOB U OKpYXKarollel cpeabl; OMOJOTMYECKOro pazHooOpa3usi B COXpaHEHHH Ouocgepsl;
HEOOXOJMMOCTh  3alllUTHl OKPY’KAIOIIeH Cpenbl; PpOJACTBO YEIOBEKa C MIEKONUTAIOIIUMU
KUBOTHBIMH, MECTO W POJIb YEJIOBEKAa B MPHPOJIE; B3aMMOCBS3U YENIOBEKa M OKPY)KAIOILIEH Cpeibl;
3aBHCUMOCTh  COOCTBEHHOTO 37I0pOBbS OT COCTOSHHSL ~ OKpY’)Kalolled cpelpl; TMPHUYMHBI
HACJICACTBCHHOCTU W M3MCHYMBOCTH, IMPOABJICHUA HACJICACTBCHHBIX 3360J’IGB3HHI>1, HMMYHUTCTA Yy
4eJI0BEKa; POJIb TOPMOHOB U BUTAMHUHOB B OPTaHU3ME;

e pacnozHaeamsy U OnUCHIGAMdb: HA TAONUIAX OCHOBHBIC YAaCTH M OPTaHOMBI KJIETKH, OPTaHbl U
CHUCTEMBl OPTraHOB YEJIOBEKAa; Ha JKMBBIX OOBEKTaX W TaOJMIIaX OpraHbl IIBETKOBOT'O pPAaCTEHHUS,
OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX, PACTEHUS PA3HBIX OTJAEJIOB, )KUBOTHBIX OTIEIBHBIX TUIIOB U
KJIACCOB; HamOoJiee pPACTIPOCTPAHCHHBIC PACTCHHS M KUBOTHBIX CBOEH MECTHOCTH, KYJIbTYpPHBIC
pacTeHUs U JOMAITHUX KUBOTHBIX, CheIOOHBIE U SIOBUTHIC TPUOBI, OMTACHBIE JIJISl YETOBEKA PACTCHHS
Y )KUBOTHBIE;

® 6blA6/1AmMmb N3MCHUMBOCTH OPraHU3MOB, HpI/ICHOCO6J'IeHI/I5[ OpraHu3MoB K CpEac 06I/ITaHI/I5[, THIIBI
B3aUMOJEHCTBUS Pa3HbBIX BUIOB B 3KOCUCTCME;

e CpaéHueambd OHOJIOTUYECKUE O0BEKTHI (K.HCTKI/I, TKaHH, OpTaHbl U CUCTEMbI OpTaHOB, OPraHU3MBEI,
HpeJICTaBHTeJIeﬁ OTACIBHBIX CUCTEMATHYCCKHUX rpynn) " ACJIaTh BBIBOABI HA OCHOBE CPABHCHUS;

e onpedenams TPUHAIICKHOCTh OHOJOTHYECKHMX OOBEKTOB K OMNPEACICHHOH CHCTEeMaTHYEeCKOH
rpymne (kiaccuduxanms);

* ananu3uposams U oyeHuams BO3/CHCTBHE (AKTOPOB OKPYXKAIOIIEH cpensl, (HaKTOpOB pUCKa Ha
3JI0POBBE, MOCIICCTBUI JCATSILHOCTH YEIOBEKa B IKOCHCTEMaX, BIUSHUE COOCTBEHHBIX MOCTYITKOB
Ha JXUBBIC OPTraHU3MBbI U 9KOCUCTCMBbI;

-npoeodumb CAMOCMOAMENbHBIIL NOUCK OU0102UYECKOTL ungbopmauuu: HaxXxoauTb B TCEKCTC



y4eOHUKa OTJIMYUTENbHBIE MPU3HAKA OCHOBHBIX CHUCTEMATHUECKUX TPYII; B OHOJOTHYECKHX
CIIOBApsAX ¥ CIPAaBOYHHWKAX 3HAYCHUS OMOJOTMYECKMX TEPMHHOB, B Pa3lIMYHBIX HCTOYHUKAX
HEOOXOUMYI0 HMH(OPMAIIMI0 O JKUBBIX OpraHm3dMax (B TOM YHCIE€ C HCHOJIb30BaHUEM
HH()OPMAITMOHHBIX TEXHOJIOTHH).

Conep:xxanue Kypca

Pa3znen 1. Buosiorusi — Hayka o ;kuBoii mpupoae. Meroanl Hay4uHoro no3Hanus (1 gac)

buonorus kak Hayka, ee JOCTH)KEHHs, METOAbI MTO3HaHUA >KUBOM mpupozsl. Posb Ouosoruu B
(bOopMUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MHPa

YpoBHeBasg opraHum3anysg U BoOLMA. OCHOBHBIE YPOBHM OPIaHMU3ALMM JKUBOM IPUPOABIL:
KJICTOYHBIH, OpPraHW3MEHHBIH, TMOMYJSAIMOHHO-BUI0BOW, OHOTr€OICHOTHYECKHH, OHOC(hEpHBI.
buonornueckue cucrembl. OOmMEe NpU3HAKKM OHOJOIMYECKMX CHCTEM: KIETOYHOE CTPOCHMUE,
OCOOCHHOCTHM XUMHYECKOI'O COCTaBa, OOMEH BEIIECTB M IIPEBPAILLEHUS D3HEPIUU, TOMEOCTa3,
pa3apaxuMoCTh, ABM)KEHUE, POCT U Pa3BUTHUE, BOCIIPOU3BEIECHUE, dBOIOLU

Paznen 2. Kierka xak 6uosioruveckasi cucrema (5 yacon)

CoBpeMeHHass KJIETOYHas TEOpUs, €€ OCHOBHBbIE IIOJIOKEHMs, pojb B (hopMUpOBaHHU
COBPEMEHHOM ECTECTBEHHOHAy4YHOM KapTHHbI Mupa. PasButme 3Hanui o kiuerke. Kierounoe
CTPOEHHE OPraHU3MOB — OCHOBA €JUHCTBA OPraHUYECKOIO0 MHUPA, J0KA3aTEJIbCTBO POJCTBA JKUBOMI
HIPUPOJIbI

Muoroo6pa3zue kierok. Ilpokapuornueckue M sykapuoTuueckue kKieTku. CpaBHHUTENIbHas
XapaKTepUCTHKA KIIETOK PACTEHHIA, )KUBOTHBIX, OaKTepuid, rprOOB.

XUMHUECKUH cOCTaB KJIETKH. Makpo- U MUKPOJIEMEHThl. B3auMocBs3b cTpoeHUst U QyHKIUi
HEOPraHMYECKUX U OPraHMYECKUX BellecTB (O€nIKOB, HYKJIEHMHOBBIX KHMCIOT, YIJIEBOJOB, JIMIIHJIOB,
AT®), BXOIAIIUX B COCTaB KJIETKH. POJIb XUMHUECKUX BEIIECTB B KJIETKE U OPraHU3Me YeJIOBEKa

Crpoenue kneTku. BzauMocBs3b cTpoeHns u (yHKIUN YacTeil 1 OpraHou10B
KJIETKH — OCHOBA €€ LIEJIOCTHOCTH

OOMeH BelecTB U MpeBpallleHus] SHEPTUN — CBOWCTBA JKUBBIX OPraHU3MOB. DHEPreTUYeCKUil U
IUTACTHYECKU 0OMEH, UX B3auMOCBA3b. CTaluu 3HEpreTuueckoro oomMeHa. bpoxeHue U JIpIxaHue.
®doTocuHTE3, €ro 3HaueHue, KocMmuueckas posib. Dasbl (porocuHTe3a. CBETOBBHIE U TEMHOBBIC
peakuuu (OTOCUHTE3a, UX B3aMMOCBS3b. XeMOCHHTe3. Poilb XeMOCHHTE3UPYIOINX OaKTepuil.

['enernyeckas nHdopmanus B kieTke. ['eHbl, FeHETUYECKUH KOJ U ero cmoiicTBa. buocuHTes

0eJKa ¥ HyKJIEWHOBBIX KUCIIOT

Knerka — reHernyeckas eAMHMIIA KUBOTO. XPOMOCOMBI, UX CTpoeHHe (popma U pa3mepbl) U
¢yHkuuu. Yucno XpoMocoM M UX BUAOBOE MOCTOSHCTBO. CoMaTHyeckue M MOJIOBbIE KIIETKH.
Kvi3HeHHBIN UK KIETKU: uHTepda3a u MuTo3. MHUTO3 — JIeleHHe COMaTHYECKUX KieToK. Meio3.
®da3bl MUTO3a U MeH03a. Pa3BuTHE MTOJIOBBIX KIETOK Y PACTCHUH U )KMBOTHBIX.

Pazjnen 3. Opranusm kak ouosiorudeckasi cucrema (5 yacon)

PazHooOpa3zue OpraHm3MoOB: OJHOKJIETOYHBIE M MHOTOKJIETOYHBIE; aBTOTPO(]BI, TeTepoTpodBbI.
Bupycsl — HekeTouHbIe (GOPMBI KU3HU

Bocnpoussenenue opranu3moB, ero 3HauyeHue. CrocoObl pa3MHOKEHHsI, CXOACTBO M pa3inyue
MOJIOBOTO U Oecroioro padMHokeHus. OIIOA0TBOPEHUE Y IIBETKOBBIX PACTEHUN U MO3BOHOYHBIX
JKUBOTHBIX. BHEIITHEE U BHYTpEHHEE OIJI0IOTBOPEHHE

OHTOreHe3 M MpUCYIIME €My 3aKOHOMEPHOCTH. OMOpHOHAIBbHOE U MOCTAIMOPHOHAILHOE
pa3BUTHE OpraHU3MOB. [[prunHbEI HapylIEHUS pa3BUTHSI OPTaHU3MOB

['eneruka, ee 3agaun. HacnencTBeHHOCTh M M3MEHYMBOCTh — CBOMCTBA OPraHMW3MOB. MeTobl
reHeTUKd. OCHOBHBIE TE€HETMYECKHE IOHATHS U CHUMBOJMKA. XpOMOCOMHas TEOpHUs
HacyeacTBeHHOCTU. COBpEMEHHBIE MPEICTAaBICHUS O T€HE U TeHOME

3aKOHOMEPHOCTH  HACJIEJCTBEHHOCTH, WX LUTOJOTHYECKHE OCHOBBI. 3aKOHOMEPHOCTH
HacJIeJoBaHMsl, ycTaHOBJIeHHbIE ['. Menaenem, UX HUTOIOTHYECKHE OCHOBBI (MOHO- U TUTHOPHIHOE
ckpemuBaHue). 3akoHsl T. Moprana: cLEIJIEHHOE HacjlelOBaHUE IPU3HAKOB, HapyLICHHUE
cuemieHus reHoB. ['eHetmka mnosa. HacnenoBaHume NpU3HAKOB, CIEMJIEHHBIX C  IOJIOM.



BzaumopeiictBue reHoB. ['eHOTHIT Kak 1en0CcTHAsA cucTteMa. [ eHeTrnka yenoBeka. MeTo1bl u3y4eHus
TEHETUKH YeJIOBeKa. 3aKOHOMEPHOCTH HM3MEHYMBOCTH. HeHacnencTBeHHas (MoaudukannoHHas)
U3MeHYnBOCTh. Hopma peakuuu. HacnencTBeHHass N3MEHUMBOCTh: MyTallMOHHAsI, KOMOWHATHBHASL.
Buapel mytanuii 1 uX OpUYMHBL. 3HAYEHUE U3MEHYMBOCTH B KM3HM OPraHU3MOB M B BOJIIOLIMH.
3HaueHUEe TCHETUKH i1 MEIUIMHBL. HacneacTBeHHble OOJE3HW 4YellOBEKa, WX MPUYUHBI,
npodunakTuka. BpenHoe BIMsSHUE MyTareHOB, aJIKOT0JIsI, HAPKOTUKOB, HHKOTHHA Ha TCHETHYCCKHUI
anmnapar KJIETKH. 3allluTa Cpeabl OT 3arpsi3HEHUs] MyTareHaMu. BbIsiBlIeHre UICTOYHUKOB MyTareHoOB
B OKpyXaromiei cpene (KOCBEHHO)M OIlEHKa BO3MOXKHBIX IIOCJICJICTBHM WX BJIMSHHS Ha
COOCTBEHHBIN OpraHu3M

Cenekuusi, ee 3a1a4u U npaktuueckoe 3Hauenue. Bknang H.M. BaBuiioBa B pa3BuTue CeleKIMU:
y4eHHE O IEHTpaX MHOT0oo0pa3usi MW TPOUCXOXKICHUS KYJBTYPHBIX PACTCHUI; 3aKOH
TOMOJIOTUYECKHUX PAJIOB B HACJIEICTBEHHONM M3MEHYMBOCTH. METO/IbI CEJIEKIIMU U UX TEHETHYECKUE
OCHOBBL. MeTO/Ibl BBIBEJICHUSI HOBBIX COPTOB PACTEHHM, TMOPOJ >KUBOTHBIX, IITAMMOB
MHUKPOOPraHU3MOB. 3HAYE€HHE TCHETHKH I CEJICKIUH. buonornueckue OCHOBBI BbIpalllMBaHUs
KYJBTYPHBIX PACTEHUN U JOMAIITHUX >KUBOTHBIX

buotexnonorus, ee HampaBieHus. KieroyHas v TreHHass UHXXEHEpHs, KJIOHHpoBaHue. Poib
KJIETOYHOW TEOPUH B CTAHOBJICHUW W PA3BUTHH OMOTEXHOJIOTMH. 3HAYE€HUE OMOTEXHOJIOTHHU IS
Pa3BUTHS CEIICKIIUH, CEITbCKOTO X031UCTBa, MUKPOOMOJIOTHYECKOM MTPOMBIITUICHHOCTH, COXPaHCHUS
reHooHAa TUTAHETHI. ODTHYECKHE AaCIEeKThl HEKOTOPHIX HCCICJAOBAaHUNA B OHOTEXHOJIOTHH
(KJIOHMpPOBaHUE YEJIOBEKA, HAIIPABJICHHBIC H3MEHEHUS TEHOMA)

Pa3zjien 4. Cucrema u MHOT000pa3ue opranuyeckoro mupa (10 yacos)

MmorooOpa3ue opranusmoB. 3HaueHue pabor K. Jlunnes u XK.-b. Jlamapka. OcHOBHbIE
CHUCTEMaTU4YeCcKne (TaKCOHOMHUYECKHE) KaTeropuu: BUMA, PO, CEMEUCTBO, OTps (TOPSI0K), Kiacc,
TUI (OTEI), LAPCTBO; X COMOAYMHEHHOCTh

I{apcTBO OakTepuii, CTpOEHHE, )KU3HEAEITEIbHOCTh, PA3MHOKEHHE, pOJib B Ipupoze. bakrepun
— B030ynuTenu 3aboieBaHMM pacTeHWi, >KUBOTHBIX, ueioBeka. [IpodunakTthka 3abosieBaHUH,
BBI3BIBAEMBIX OaKTEpUSMU

apctBo rpuboB, CTpoeHME, KU3HENEATEIBHOCTh, pa3MHOKeHUE. Vcronb3oBaHue rpudoB is
NOJy4YeHUs MPOJIYKTOB NMUTAHUS M JieKapcTB. Pacro3HaBaHue CheJOOHBIX M SJOBUTBHIX I'pPUOOB.
Jlumaitnuku, ux paznooOpasue, 0COOEHHOCTH CTPOCHHS U KU3HEIEATEeIbHOCTH. Ponb B mpupose
IpuOOB U TUIIAHHUKOB

[apctBo pacrenunii. CTpoeHue (TKaHH, KIETKH, OPTaHbl), )KHU3HEAEATEIbHOCTh U Pa3MHOKECHHE
pacTUTENFHOIO OpraHu3Ma (Ha MHpHUMepe IOKPBITOCEMEHHBIX pacTeHMid). Pacmo3HaBanue (Ha
PUCYHKaX) OPraHoOB pacTEHUI

MsorooGpa3ue pactenuil. OCHOBHBbIE OTAENbl pacTeHui. Kiacchl MOKPBITOCEMEHHBIX, POJIb
pacTeHMi B IPUPOAE U KU3HU UeIOBEKa

HapctBo MBOTHBIX. OJHOKIETOYHBIE M MHOTIOKJIETOUHBIE >KMBOTHBIE. XapaKTE€pHCTHKa
OCHOBHBIX THUIIOB OECMO3BOHOYHBIX, KJIACCOB WIEHHUCTOHOTMX. (COOEHHOCTH CTpPOEHHS,
KU3HEJEATENIBHOCTH, PA3MHOKEHUS, POJIb B IIPUPOJIE U JKU3HU YEIIOBEKA

XOpAoBbIE KMBOTHBIE. XapaKTEPUCTHMKA OCHOBHBIX KiaccoB. Poip B mpupone W KU3HU
yesoBeka. Pacro3naBanue (Ha pUCyHKax) OpraHOB M CUCTEM OPI'aHOB Y KUBOTHBIX

Paznen 5. Opranusm yesioBeka u ero 310poBbe (6 4acoB)

Tkanu. CTpoeHME U )KU3HEIEATENBHOCTh OPTaHOB U CUCTEM OPraHOB: NMUIIEBAPEHUs, JbIXaHUS,
BbIenieHus. Pacrio3HaBaHue (Ha pUCYHKax) TKaHEH, OpraHoB, CUCTEM OpPraHOB

CrpoeHne U IKM3HENEATEIBHOCTH OpPraHOB U CHUCTEM OpPraHOB: OIOPHO-ABUIATEIbHOM,
MOKPOBHOH, KpoBooOpamieHus, JuMdooOpamenusi. Pa3mMHOXkeHHe U pa3BUTHE UeIOBEKa.
Pacno3naBanue (Ha pUCyHKax) OpraHoB U CHCTEM OpPraHOB

BryTpeHnHssa cpena opranusma uenoBeka. ['pynmnsl kpoBu. [lepenuBanne kposu. MImMmyHHTET.
OOMeH BelecTB U MPEBPALICHNE SHEPTUHU B OpraHu3Me uesloBeKa. ButamMuHel

HepBHass u  »HOOKpuHHasT  cucTeMbl. HelporymopainbHass  peryisiiusi  MPOIECCOB
YKU3HEJEATENIBHOCTH OpraHM3Ma Kak OCHOBA €0 LIEJIOCTHOCTH, CBSI3U CO CPeoi



Amnanuzaropsl. Oprasbl 4yBCTB, HX poJib B opranusme. Ctpoenue u GpyHkImu. Beicias HepBHas
nesrenbHocTb. CoH, ero 3HaueHue. Co3HaHUE, MaMsATh, SMOLMHU, peub, MbllIeHHe. OcoOeHHOCTH
IICUXUKH YeJIOBEKa

JInunast u oOuIecTBEHHasi TUTHEHA, 30pOBBIH 00pa3 xu3HH. [IpodminakTuka WHPEKITMOHHBIX
3a0oneBaHuid  (BUPYCHBIX,  OaKTepUaIbHBIX, TPUOKOBBIX,  BBI3BIBAEMBIX  JKMUBOTHBIMH).
[Ipenynpexaenue TpaBMaTH3Ma, IPUEMBI OKa3aHHs IepBoil momoly. [lcuxuueckoe u Gpusnueckoe
310poBbe yeroBeka. DakTopel 310pOBbs (ayTOTPEHUHT, 3aKaJMBaHUE, IBUraTeIbHAs aKTUBHOCTD).
@akToppl pHCKa (CTpecchl, TUMOIWHAMHA, IEPEYyTOMIICHHE, MEepeoxiaxaeHue). BpenHele wu
IOJIE3HbIE TMPUBBIYKU. 3aBHUCHUMOCTb 3]I0POBbsSI YEJIOBEKA OT COCTOSIHMSI OKpPYXKarolleil cpelsl.
CobnroneHne CaHUTAPHO-TUTHEHWYECKUX HOPM W TPaBWI  370pOBOr0  oOpasza  KHU3HH.
PenponykTuBHOE 310poBbe uenoBeka. [lociencTBus BIMSHUS alKOrojis, HHKOTHHA, HAPKOTUYECKUX
BEIIIECTB HA Pa3BUTHE 3apO/IbIIIA YEIOBEKa

Pa3znen 6. DBosonusi ;kuBoii mpupoasbl (3 Yacos)

Bun, ero xputepuu. Ilomymnsinuss — CTpyKTypHasi €IMHHUIIA BUJA U DJEMEHTapHas €IUHUIIA
sBomonu. Mukpospomorus. O6pa3zoBanue HOBBIX BUAOB. CrocOOBI BUI000pa30BaHUS

PazButne 3BOTIONMOHHBIX HUeH. 3HaUeHUE SBOTIONMOHHON Teopun Y. [lapBuna. B3aumocsizb
JIBUKYIIUX CUI dBononuu. DopMbl ecTecTBEeHHOro 0TOOpa, BUABI OOPHOBI 3a CyIIECTBOBAHHE.
CuHTeTHYECKass TEOopHUs JBOJIONUU. DyeMeHTapHble (akTopsl dBomonuu. HMccnmenoBanus C.C.
YerBepukoBa. Poib 3BONIOIMOHHON TeOpUH B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTHUHBI MUpa

JlokazaTenbcTBa HBOJIOLMU KUBOW MPHUPOAbI. Pe3ynpTaThl 3BOMIOLMU: MPUCIOCOOIEHHOCTD
OpPraHU3MOB K Cpejie 00MTaHusl, MHOT000pa3ue BUIOB.

MaxkposBomonus. Hanpasnenus u nytu sBomonuu (A.H. Cesepuos, WM. I[lImansraysen).
buonoruueckuii mporpecc u perpecc, apoMopdo3, uaMoazanTauus, AereHepauus. [IpuunHbl
OMoJIOrnYecKoro mporpecca U perpecca. I'umnore3sl BO3HUKHOBEHUS *KU3HU Ha 3emiie. OCHOBHBIE
apoMop(}03bl B IBOJIIOIMM PACTEHUIN U KUBOTHBIX. Y CIO0XHEHHE JKUBBIX OPraHU3MOB B IpoOIlecce
IBOJIFOLUH.

[TpoucxoxneHue uyenoBeka. YeraoBeK Kak BHJ, €M0 MECTO B CHUCTEME OpPraHMYECKOro MHpa.
['unore3sl NPOUCXOXKIEHUS YeNnoBeKa. JIBWKylIuMe Cuiabl M 3Tamlbl 3BOJIIOLUU  YEJIOBEKa.
UYenoBeueckue pachl, UX T€HETUYECKOE pOoACTBO. buoconuanbHas npupona yenoseka. CounanbHast
Y IPUPOJHAs Cpelia, aJanTaluy K HeW YeloBeKa

Pa3zzen 7. JkocucTeMbl U IPUCYIHE UM 3aKOHOMepHOCTH (2 yaca)

Cpenbl oOuTaHUs OpPraHu3MOB. ODKOJOrHMYeckHe (hakTopbl: aOMOTHYECKHE, OMOTUYECKHE, HX
3HaYeHHe. AHTPONOTeHHBIN (haKkTop

Okocucrema (0MOreo1eHo3), €€ KOMIIOHEHTBI: TPOIYLIEHTbI, KOHCYMEHTHI, pEAYLEHTHI, UX POJIb.
BunoBas u mpocTpaHCTBEHHast CTPYKTypa 3kocucTembl. Tpoduueckue ypoBHu. Llemu u cetu
MATaHUs, UX 3BEHbs. [IpaBuiia skonornyeckoit nupamuibl. CocTaBI€HUE CXEM MEPEAady BEIIECTB U
sHepru (Lernei u ceTeil muTanus)

PasnooOpasue skocuctem (OmoreorieHo3oB). Camopa3BUTHE U CMEHAa  DKOCHCTEM.
YcToMuMBOCT M JMHAMHUKa OJKOCUCTeM. buonormueckoe pa3zHooOpasue, caMOperyisius Hu
KPYTrOBOPOT BEIIECTB — OCHOBA YCTOMYMBOIO PAa3BUTHS AKOCHUCTEM. [IpUYMHBI yCTOWYMBOCTH H
CMEHbl JKocucTeM. I3MeHeHHMs B OJKocHCTeMax TIOJ BIMSHHUEM JIEATEIbHOCTH 4YelloBeKa.
ATPOIKOCHCTEMBI, OCHOBHBIE OTIIMYMS OT MPUPOJTHBIX SKOCUCTEM

buocthepa — rnobanbHas skocucrema. Yuenue B.M. Bepuaackoro o Ouocdepe. Kupoe
BemecTBo, ero (ynkmuu. OcobeHHOCTH pacmpeneneHus Ouomacchl Ha 3emuie. buomormueckuit
KPYTOBOPOT BEIIECTB U MpEBpallleHHe 3HEPruu B Ouocdepe, posib B HEM OPraHU3MOB DPa3HBIX
AapCTB. DBOIIOIUS OHOChEPDI

['moGaneHble M3MeHeHHsT B Ouocdepe, BBI3BAaHHBIC NEATEIBHOCTHIO YEIOBEKa (HapylICHUE
030HOBOTO JKpaHa, KUCJIOTHBIC IOXKIW, MapHUKOBBIH 3ddext u ap.). [Ipobmemsl ycTOMYHUBOTO



pasBuTHs Ouocepsl. CoxpaHeHHe MHOTrooOpa3usi BUIOB KaK OCHOBAa YCTOHYMBOCTU OHOCQEPHI.
[IpaBuia noBeaeHUs B IPUPOAHON Cpelie.

Pa3znen 8. Pemenne neMmoncTpannonnbix Bapuantos EI'D (2 yacos)

Kane}mapno-TeMaaneckoe IJIAHUPOBAHHUE

Nozanstus Tema pazzena u 3aHATUS Jlata mpoBeieHus

Pasjnen 1. Buosorusi — Hayka o xxuBoii npuposje (14ac)

1 1.1.buosnorus kak HayKa, €€ JOCTUKEHHUS, METOAbI TO3HAHUS
JKUBOM TIPUPOJIBI. Y POBHEBASI OpraHU3aIus KU3HA

Pasnen 2. Kiterka kak Omosiornueckas cucremMa (S4acos)

2 2.1. CoBpemeHHas KjieToyHas Teopus. MHoOroobpasue
KJIeTOK. [IpokapruoTuieckue 1 SyKapuoTHIECKUE KICTKU

2.2. XUMHUYECKUI COCTAB KIIETKH

3 2.3. OO6MeH BelIeCTB M MPEBpAIICHUS DHEPTrUU — CBOWCTBA YKUBBIX
OpPraHu3MOB. DHEpPreTHYecKMid M  IUIACTMYECKMM OoOMeH, uX
B3auMOCBsA3b. CTanuum 5sHepreTuyeckoro obOmeHa. bpoxenue u
JIbIXaHHE.

2.4. ®otocuHTe3, e€ro 3Ha4deHHE, KocMHUueckas poib. a3l
¢dorocunTe3za. CBeToBble UM TEMHOBBbIE peakUuu (OTOCHHTE3a, HUX
B3aMMOCBA3b. XeMocuHTe3. Poib XxeMocHHTE3UpyomuX OakTepuil Ha
3emiie

4 2.5. 'enernueckas nHpOpManus B KieTke. | eHbl, TeHETHYECKU KO U
ero cBoiicTBa. MarpuuHbBIi XapakTep peakuuil OHOocCHHTE3a.
buocunTes 0enKa U HyKJIEHHOBBIX KUCIIOT

3) 2.6. Kitetka — reHeTn4eckast eIMHUIA )KUBOTO. XPOMOCOMBEI,
ux ctpoenue (popma u pasmepsl) u pyHkIuH. Yucno
XPOMOCOM M UX BHJIOBOE IMOCTOSTHCTBO. COMaTHUYECKHE U
MIOJIOBBIE KJIETKU

6 2.7.)Ku3HeHHBIN UK KJIETKH. MUTO3 — JeIeHue COMaTHYECKUX
KJIeTok. Meno3. ®a3el MUTO3a 1 MeH03a. Pa3BUTHE MOJIOBBIX KIETOK Y
PacTeHMH U KUBOTHBIX

Pa3nen 3. Opranusm Kkak 0uosornyeckasi cucreMma
(SuacoB)

7 3.1. PazHooOpa3ue opraHu3MoB: OTHOKJIETOYHBIE U MHOTOKIIETOYHBIE,
aBTOTPOdBI, reTepoTpodbl. Bupychl — HekieTouHble (POPMBI JKU3HH

3.2. BocmpousBeneHrne opranu3MoB, ero 3HaueHue. CrocoOsl
Pa3MHOKEHUsI, CXOJICTBO M PA3IMYKE MOJIOBOTO U OECIIOIIOTO
pa3MHokeHus. OTII0I0TBOPEHHUE Y IIBETKOBBIX pacTeHuil. BHeniHee u
BHYTPEHHEC OIIJIOAOTBOPCHUC Y ) KMBOTHBIX

8 3.3. OHTOTEHE3 M IPUCYIITHE EMY 3aKOHOMEPHOCTH. DMOPHOHATBHOE U
OCTIMOPHOHATIBHOE PAa3BUTHE OPraHU3MOB. [[pUUMHBI HapyIICHHS
Pa3BUTHA OPTaHN3MOB




3.4. I'eneTuka, ee 3agaun. Haciie1cTBEHHOCTb M U3MEHYHUBOCTE —

CBOICTBa OpraHu3MoB. MeTo/1bl reHeTUKH. OCHOBHBIE T€HETHYECKHE

IIOHATHA U CUMBOJIMKA. XpOMOCOMHaSI TCOpHA HACICACTBCHHOCTHU.
COBpeMeHHBIe IMpEACTABJICHUA O I'CHC U TCHOMC

3.5. 3akoHOMEpHOCTH HACIEACTBEHHOCTH, UX

[ATOJIOTUYECKUE OCHOBBI. 3aKOHOMEPHOCTH HACIEOBaHUS,
ycranoBiieHHbIe ['. Menaenem. 3akonsl T. Moprana:
CLICTJIEHHOE HACJIeJOBAaHUE TPU3HAKOB, HAPYIICHHUE
cuerieHusi reHoB. ['eneruka nona. HacnenoBanue
MIPU3HAKOB, CLIEMJIEHHBIX € IOJIOM. B3anmoneicTBre reHoB.
['eHoTHI KaKk LETOCTHAS cUCTEMA

10

3.6. 3akoHOMepHOCTH U3MeHYMBOCTU. HenacieacTeeHHas
(MonupuKanmoHHas) U3MEHYUBOCTh. Hopma peakimu.
HacnencTBeHHas H3MEHYMBOCTh: MyTallMUOHHAs, KOMOMHATHBHASI.
Buasl myTanuii 1 ux npuyrHbL. 3HAaYEHUE U3MEHYMBOCTH B KU3HH
OpPraHU3MOB M B 3BOJIIOLIUN

3.7. HacnenctBeHHbie OOJIE3HU YETOBEKA, UX TTPUUMHBI,
npodunaktuka. BpenHoe BiusHue MyTareHoB, ajaKoroJis,
HApKOTHKOB, HUIKOTHHA Ha TEHETUYECKHH armapar KJIeTKH

11

3.8. Cenexuus, ee 3a/1a4u ¥ IPAKTUYECKOE 3HaUeHHUE. MeTO bl
CEJIEKIIUU

3.9. buorexnomnorusi, ee HanpasieHus. KiieTounas v reHHas
WH)KCHEPHs1, KIIOHUPOBAHUE.

Pa3nesn 4. Cucrema u MHOrooOpa3ne OpraHu3MoB
(10uacoB)

12

4.1.Cucrematuka. LlapctBo bakrepun

4.2 IlapctBo ['pu6sl. JInmaiHuku

13

4.3.11apctBo Pacrenus. BereratuBHble opraHbl

4.4 IlapctBo Pacrenus. PenponykTHBHbIE OpraHbl

14

4.5.Bonopocau. Mxu. [lanopotHukoobpa3Hbie

4.6. T'onocemennsie. [TokpbIToceMeHHBIE

15

4.7. lapcteo XKusotuslie. [Toamapcerso [pocteitmme

4.8. Tun KuimeuHorosocTHbIE.

16

4.9. Tun ITnockue uepsu. Tun Kpyrisie gyepsu. Tum
KonpuaTsie yepBu

17

4.10. Tunn Mosutrocku

4.11. Tun YeaucroHorue

18

4.12. Tun Xopnossie. Knacc Jlannernuku. Haakmacc Ppiob

19

4.13. Kiacc 3eMHOBOIHBIE

20

4.14. Knacc [Ipecmbikaroniiecs




21

4.15. Knacc IItumsr

4.16. Kinacc Mirekonuraroniye

Paznen 5. Opranu3sm 4ejioBeka u ero 310poBbe (6 1)

22

5.1.Tkanu. OnopHo-IBUTaTEIbHAS CUCTEMA

5.2. Buytpennss cpeaa opranuszma. Kposs. UMmmyHuTeT

5.3.KpoBooOpamenue. [laBinenue kposu. [lymnbce

23

5.4 . Jleixanue. ['a3000MeH B JIETKUX U TKAHSX.

5.5. Ilutanue u numeBapeHue

24

5.6. OOMeH BenecTB. 3HAUEHUE BUTAMUHOB B OOMEHE
BELLECTB

5.7. Beinenenne. MoueBsiaenuTenbpuas cucrema. Koxa.
TepMoperymnsiusi opranusma

25

5.8. Perynsnus pyHKIMiA B opranuzme. DHAOKPUHHAS
cucreMa. ' opMOHBL.

26

5.9.HepBHas cucrema u ee GyHKIIUH.

5.10. AHanmu3aTopsl.

27

5.11. BH/I: Ocobennoctu ncuxuku yenoBeka. Co3HaHUE.
ITamsate. OMorun. Peus. Mummienune. CoH.

5. 12.3g0poBsIit 00pa3 xu3Hu. JIndHas u o0IIecCTBEHHAs
rurueHa. [IpodunakTika HHPEKIIMOHHBIX 3a00JI€BaHUN.

Oxka3zanue niepBoii momotu. [lcuxudeckoe u puzndeckoe
3710pOBBE YesioBeKa. BpenHble U 1oJie3HbIe TPUBBIYKU.

Paznen 6. DBoJtronus :kuBoii npupoasl (3uacos)

28

6.1.Bun, ero kputepun. Iomynsus — CTpyKTypHas eIMHUIIA BUAA U
HJIEMEHTapHas €AMHULA YBOJIOLUU. MUKPOIBOIIOIHS

6.2.Pa3BuTHe dBONIOIIMOHHBIX UIeH. POJIb 3BONIIOLIMOHHON TEOPUH B
(GhOpMHUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MUpa

29

6.3.JloKka3aTenpCTBA BOJIFOIUH KUBOU TPUPOJIBI.
PesynbTaTsl 3BOMIOLINN

6.4.MaxposBosronus

30

6.5.1IpoucxoxieHre YenoBeKa

Pa3jien 7. DxkocucTeMbl 4 IPUCYLIME UM 3AKOHOMEPHOCTH
(2uaca)

31

7.1. Cpenpl oOuTaHUs OPraHU3MOB. JKOJIOrHueckrue (hakTopsl

7.2. DxocucreMa (OMOTEOIeHO3), €€ KOMIOHEHTHI




32 7.3. PazHooOpasue sxocucteM (OHOT€OIIeHO30B).
ATPO3KOCHCTEMBI, OCHOBHBIE OTJIMYHS OT IPUPOTHBIX
9KOCUCTEM

7.4. buocdepa — riiobanpHas IKOCHCTEMA

Pa3nen 8. Pemienne feMoHCTpanimOHHbIX BapuanToB EI'J

(2uacoB)
33 8.1. «Pemenue neMoHCTpalimoHHbIX BapuaHToB EI'D 2019»
34 8.2. «Pemenue nemoHcTpannoHubix BapuantoB EI'D 2019»

JlutepaTypa aist yunTeJis
1.Bbuonorust EI'D — 2017. Berynurensubie ucnbitanus. / A.A . Kupuienko, C.1.Konecuukos. — Poctos-
Ha-Jlony. «Jlernon», 2018.
2.EI'D 2017. buonorus: tpeanpoBounsie 3ananus/ I'.1. Jlepaep. — M.: Dxemo, 2020.
3. Enunblit rocygapcTBeHHbI dk3aMen: buonorus: Meronuka noarorosku. /I".U.Jlepuep —
M.IIpocBemenune. DKCMO, 2023.
4. Tunossle TecToBBIE 3amanus. buonorus. / H.A.Bornanos — M. «9k3amen», 2024.



