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3HaueHne OMOJIOTUYECKUX 3HAHUM JIJIsl COBPEMEHHOT'0 YeJIOBeKa TPYAHO MepeolieHUTh. [lIoMHUMO MUPOBO33pEHUECKOT0 3HAUCHHSI, aJIeKBATHBIE
MIPEJICTaBJICHUS O KUBOUW MPUPOJIE JIeXKAT B OCHOBE MEPOTIPUATHH 10 MOJAEPKAHUIO 3J0POBbsI UEIOBEKa, OCHOB €ro 0€30MacHOCTH U
MIPOU3BOJICTBEHHOM AESITEILHOCTH B JIF0OON OTpaciy MPOMBILIUIEHHOCTH U X03siiicTBa. [103TOMY I1aBHas 1eiab poccuiickoro o0pa3oBaHus
3aKIII0YaeTCs B TIOBBIIICHUH €ro KadecTBa U 3(()EKTUBHOCTH MOTYYCHHS U MTPAKTHUECKOTO MCIIONB30BaHUS 3HAHUH. [[71s1 perienus 3Toii BakHemen
3aa4un OB MPUHSAT HOBBIN TOCYJapCTBEHHBIN 00pa3oBaTelbHbIN CTaHIApT 0011ero oOpa3oBanus. B HacTosiee Bpems 6a30Boe OMOIOTUYECKOE
00pa3oBaHNe B OCHOBHOH IIIKOJIE JOJKHO OOECIIEYUTh BHIITYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, SKOJIOTHYECKYIO M TPUPOJOOXPAHUTEIBHYIO
IPaMOTHOCTH, KOMIIETEHTHOCTh B 00CYKI€HUH U PEIIEHUH IIEJIOT0 KPyTra BOIIPOCOB, CBS3aHHBIX C KUBOM MPUPOI0i. PermuTh 3Ty 3a1a4y MOKHO Ha
OCHOBE ITPEEMCTBEHHOT'O Pa3BUTHsI 3HAHUH B 00JIACTH OCHOBHBIX OMOJIOTHYECKHUX 3aKOHOB, TEOPHUH U UeH, 00ecreunBalonnX GyHAaAMEHT JUIs
MPAKTHYECKOMN JEATeIbHOCTH yUaluxcs, JOPMUPOBAHUS UX HAYUHOTO MHUPOBO33PECHHUSL.

[Tpennaraemast pabouasi mporpaMmma peaan3yercs B yueOHUKax OUOJIOTUN U Y4eOHO-METOANUECKUX OCOOUSIX, CO3JaHHBIX KOJJIEKTUBOM aBTOPOB MOJT
pykoBosctBoM H.U. Conuna.

HEJIM Gronoruyeckoro o0pa3oBaHusi B OCHOBHOM IIKOJIE (POPMYITUPYIOTCS HA HECKOJIBKUX YPOBHSX: II100aIbHOM, METANIPEIMETHOM, JIMYHOCTHOM M
IIPEIMETHOM, Ha YPOBHE TpeOOBaHUM K pe3ybTaTaM OCBOEHUS COJIEPKaHUs IPEIMETHBIX IIPOTPAMM.

I'moGanbHble 1ETU OMOJOTHYECKOro OO0pa30BaHMS SBJSIOTCS OOIIMMU ISl OCHOBHOM M CTapiIeil HIKOJIBI U OMPENENSIOTCS COLMaIbHBIMU
TpeOOBaHUSAMHU, B TOM 4YHCJIE HU3MEHEHHEM COLMAIbHON CHUTyallMH Pa3BUTHS — POCTOM HH(OPMALMOHHBIX MEPErpy30K, U3MEHEHHEM XapakTepa U
CrocoO0B OOIIEHUS U COLHUANBHBIX B3aUMOJICHCTBUI (00BEMBI M CIIOCOOBI MOMy4YeHHS HH(DOpPMAIMU TMOPOXKIAIOT P OCOOEHHOCTEH DPa3BUTHS
COBPEMEHHBIX MOAPOCTKOB). Hambonee NMpoIyKTUBHBIM C TOYKM 3pEHHsI pEIICHHs 3a7ad Pa3BUTHUS MOJIPOCTKA SBISIIOTCS COIMOMOpajibHas W
MHTEIJIEKTYadbHas B3POCIOCTb.



[Tomumo 3TOTO, TINOOANBHBIE HENH (HOPMYIHUPYIOTCS C YYETOM PACCMOTPEHUS OMOJIOTMYECKOTO O00pa3oBaHWs KaKk KOMIIOHEHTa CHCTEMBI
o0pa3oBaHHs B IIEJIOM, MOTOMY OHHU SIBISIOTCS HauOoliee OOUIMMH M COIUAIBHO 3HAYMMBIMU. TO €cTh Tr00ambHBIMU LEISIMH OHOJIOTHYECKOTO
00pa3oBaHus SBISIOTCS:

-COLMMAJIN3AIUSA 00y4aeMbIX, KaK BXOXJIEHHE B MUDP KyJbTYypbl U COLIMAIBHBIX OTHOLICHUH, 00ECIIEUMBAIOIINX BKIIOYCHNE YYalllUXCs B TY
WIN UHYIO TPYIIY WJIM OOIIHOCTh — HOCUTENS €€ HOpM, LIEHHOCTE!, OpHEHTAIMH, OCBaUBAaeMbIX B IIPOILIECCE 3HAKOMCTBA C MUPOM >KUBOW IPUPOBI;

- IPUOBUIEHUE K I03HAaBaTEeJIbHONW KyJbType Kak CHCTEME I103HABaTElbHbIX (HAay4yHBIX) LIEHHOCTEH, HAKOIJIEHHBIX OOLIECTBOM B cdepe
OMOJIOTUYECKOM HAYKH.

[Tomumo 3TOrO OMONIOrHMUEcKoe 00pa3oBaHUE MPU3BAHO OOECTICUHTH!

-OPUEHTALIAIO B CUCTEME MOPAJIBLHBIX HOPM U LIEHHOCTEW: IIPU3HAHUE BBICOKOM LIEHHOCTH JKM3HU BO BCEX €€ MPOSIBICHUAX, 340POBbS CBOETO
U JIpYTUX JIIOJEH; SKOJIOTHUECKOE CO3HAHUE, BOCIIMTAHUE JIOOBH K IIPUPO/IE;

-PA3BUTHE I103HABATEJILHBIX MOTUBOB , HAIIPABJICHHBIX HA IIOJIy4YE€HUE HOBOT'O 3HAHUS O KUBOU IIPUPOJE; MO3HABATEIbHBIX KAYECTB JINYHOCTH,
CBSI3aHHBIX C YCBOCHUU OCHOB HAay4YHBIX 3HaHUI, OBJIaZICHUE METOIaMH UCCIIEJOBAHUS PUPO/IbI, (POPMUPOBAHUE UHTEIICKTYaIbHBIX YMEHUIL;

-OBJIAJIEHUE KJII0UY€BBIMU KOMIICTCHTHOCTSIMM: y4e0HO-1103HaBaTEIIbHBIMH, MH(POPMALIMOHHBIMH, LCHHOCTHO-CMBICJIOBBIMH,
KOMMYHHMKaTUBHBIMH,

-OOPMUPOBAHMUE y y4ammxcs IO3HABAaTEIbHOM KYJIbTYpbl, OCBAUBAEMOM B IIPOLIECCE IO3HABATEIBHOM JEATENIBHOCTH, W 3CTETHYECKOU
KYJIBTYPBI, KaK CIIOCOOHOCTH K YMOLIMOHAIBHO-IIEHHOCTHOMY OTHOILIEHHIO K 0OBEKTaM KUBOW MPUPOIBI;

Hpe):mo.ﬂaraeMLIe Pe3yJIbTAThI OﬁyquI/IH.

JlocTrKeHHEe yqJalluMHUCS CIIETYOIUX JHYHOCTHBIX PE3YyJIbTaTOB:

1. 3HaHME OCHOBHBIX NPUHIUIIOB U IPaBUJ OTHOLIEHUS K >KUBOM NPUPOJE, OCHOB 3JI0POBOr0 00paza KM3HU M 310pPOBHECOEpEraroIux
TEXHOJIOTHM;

2. peanu3anys yCTaHOBOK 370pOBOTO 00pasa Kn3HH;

3. ¢dopmupoBaHUE MO3HABaTEIbHBIX MHTEPECOB M MOTHBOB, HANPABJICHHBIX HA HM3Y4YEHHUE >KUBOH INPHUPOJbI; MHTEIUIEKTYaJIbHBIX YMEHUH
(loKa3bIBaTh. CTPOUTH CY’KJCHHUS, aHATU3UPOBATh, CPABHUBATS, JI€JaTh BHIBOBI U JIP.); SCTETUYECKOTO OTHOIIEHUS K KUBBIM 00BEKTaM.

MeTtanpeaAMeTHBIMH Pe3yJIbTATAMH OCBOCHUS BBIITYCKHUKAMU OCHOBHOM LIKOJIBI IPOTPaMMBbI 110 OMOJIOTHHU SIBIISFOTCS:

-OBJI/ICHHE COCTAaBIIAIOIIMMHU HCCIIEIOBAaTEIbCKON W MPOEKTHOM AESTeTbHOCTH, BKIIIOYash yMEHMsI BUAETH NMPoOJeMy, CTaBUTh BOMPOCHI,
BBIJIBUTATh TUIIOTE3bl, 1aBaTh OMNpEAEICHUs MOHATHAM, KIacCU(PUIUPOBATh, HAOIIOAATh, IPOBOANUTh SKCIIEPUMEHTSHI, JAeIaTh BBIBOIBI U 3aKIHOUEHUS,
CTPYKTYPHUPOBaTh MaTepua, OObsICHATh, 10Ka3bIBaTh, 3aLUILATh CBOU UJIEH;

-yMeHHe paboTaTh C pa3sHbIMM HCTOYHHKAMU OHOJOTMUYECKOW HH(POpPMALMU: HAXOAUTh OHOJOIMYECKYI0 HH(POPMALMI0 B pa3lIUYHbBIX
UCTOYHUKAX (TeKCTe y4yeOHUKa, HAay4HO-IIOMYJIAPHON JuTeparype, OMOJOTMYECKUX CJIOBapsAX M CIPAaBOYHHMKAX), aHAIM3UPOBAaTh M OLICHUBATh
UH(pOPMALIUIO, TPEoOPa30BbIBATH HHPOPMALIUIO U3 OAHON (GOPMBI B IPYTYIO;

-CIIOCOOHOCTbH BBIOMPATH II€JIEBBIE U CMBICJIOBBIE YCTAHOBKM B CBOMX JIEMCTBUSX M IMOCTYIKaxX MO0 OTHOIIEHHUIO K KMBOH MpHpOJIE, 310POBBIO
CBOCMY U OKPYKAIOIINX,



-yMEHHUE aJIeKBATHO HCIOJIb30BATh PEUYEBBIC CPEACTBA IS JUCKYCCHHM M apTyMEHTAI[MM CBOCH MO3WIIMU, CPABHUBATH Pa3HbIe TOYKH 3PCHUS,
apryMEHTHPOBATh CBOIO TOUKY 3PEHHUSI, OTCTAUBATh CBOIO MO3UIIHIO.

IIpenMeTHBIMH Pe3yJbTATAMH OCBOCHHS BBIITYCKHHUKAMHU OCHOBHOM IIKOJIBI IIPOTPAMMBI TIO OMOJIOTHH SIBJISTFOTCSI:

I. B mo3HaBarenpHOMN (MHTEIUIEKTYAIbHON) cdepe:

-BBIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHUYECKUX OOBEKTOB (OTIMYUTEIHHBIX NMPU3HAKOB JKUBBIX OPTaHU3MOB; KJIETOK U OPTraHU3MOB
pacTeHui, )KUBOTHBIX, TPHOOB M OaKkTepHii, opraHu3Ma YeloBEKa; BHUIOB, SKOCUCTeM; Onocdephl) U mporeccoB (0OMEH BEIIECTB W MpeBpaIleHUE
SHEpPruM, THTAHWE, IbIXaHWE, BBIJCIICHUE, TPAHCIIOPT BEIIECTB, POCT, PA3BUTHE, PA3MHOKEHHUE, PETYJSIUS JKU3HEIACATCILHOCTH OPTaHWU3Ma;
KPYTrOBOPOT BEIIECTB ¥ MPEBPAIICHUE SFHEPTUU B IKOCUCTEMAX );

-IIPUBEJICHHUE JOKA3aTeILCTB (ApryMEHTAIMs) POJCTBA YEIIOBEKA ¢ MIICKOIUTAIOIIMMH JKUBOTHBIMU; B3aUMOCBSI3M UYEJIOBEKA M OKpY KArOIIeH
CpeIlbl; 3aBHCUMOCTH 37I0POBBSI YEIIOBEKA OT COCTOSHHS OKPYXKAIOIICH Cpebl; HEOOXOJAMMOCTH 3alllUThl OKPYIKAIOMICH Cpebl, COONIOJCHUS MEp
po(UIaKTUKN 3a00JIeBaHNM, BEI3BIBAEMBIX PACTCHUSMU, KUBOTHBIMH, OaKTEpUSAMH, TPUOAMH W BUPYCaMH, TpaBMaTH3Ma, cTpeccoB, BUU-nnpekmmm,
BPE/IHBIX MTPUBBIYCK, HAPYIICHUS OCAHKH, 3pEHUS, CITyXa, MHPEKIIMOHHBIX U ITPOCTYTHBIX 3a00JICBAHUI;

-KinaccuuKanys — onpeaesieHne NPUHAUIeKHOCTH OMOJIOTHUYeCKUX 00BEKTOB K ONpeIeICHHON CUCTEMAaTUYECKOM TpyIIIe;

-00BSICHCHHE POJTM OMOJIOTHH B ITPAKTUYECKOMN JCSITEILHOCTH JIIOJCH; MECTa U POJIM YEJIOBEKA B MPUPOJIC; POJICTBA, OOIIHOCTH MPOUCXOXKICHUS
Y IBOJIIOLIMM PACTEHUN U KUBOTHBIX (HA MpPUMEpE COMOCTABIEHUS OTIENbHBIX TPYII); PO PA3IMYHBIX OPraHU3MOB B KU3HU YEJIOBEKa; 3HAYCHUS
OMOJIOTUYECKOTO pa3HOoOOpasmsi i COXpaHEHUs Ouocdephl; MEXaHW3MOB HACIEJICTBEHHOCTH W HM3MEHUYWBOCTH, TPOSBIICHUS HACIEICTBEHHBIX
3a0oJyieBaHUH y YeloBeKa, BUA000pa30BaHUs U MPUCTIOCOOIEHHOCTH;

-paznuyeHre Ha TaONMIax 4yacTed M OpraHOUAOB KJIETKH, OPIaHOB U CHCTEM OPraHOB YeJIOBEKAa; Ha JKMBBIX O0BbEKTaX M TaOJHMIIAX OPraHoOB
[[BETKOBOTO PACTEHHUS, OPTaHOB M CHUCTEM OpPraHOB JKMBOTHBIX, PACTEHHUN PA3HBIX OTAENIOB, KHUBOTHBIX OTAENBHBIX THUIIOB U KJIACCOB; Haubolee
pacnpoCcTpaHEHHbIX PACTEHUM U JOMAIIHUX )KHUBOTHBIX; ChEI0OHBIX U SAOBUTHIX IPUOOB; OMACHBIX VISl UEIOBEKa PACTCHUN U KUBOTHBIX;

-CpaBHEHHUE OUOJIOTMYECKUX OOBEKTOB U MPOIECCOB, YMEHHE JIENIaTh BBIBOJIBI U YMO3AKIIOUEHHUSI HA OCHOBE CPABHEHUS;

-BBISBIICHUE HM3MEHYMBOCTH OPTraHMW3MOB; IMPHUCIOCOOJICHUM OpPraHu3MOB K Cpele OOWTaHMs; THUIIOB B3aMMOACHCTBHUS pa3HBIX BUIOB B
HKOCHCTEME; B3aMMOCBS3€i MKy OCOOCHHOCTSIMU CTPOCHHS KJIETOK, TKAaHEH, OpraHOB, CUCTEM OPTaHOB M UX (PYHKIIHSIMH,

-OBJIa/ICHHE METOIaMU OMOJIOTUYECKON HAyKU: HAOMIOICHUE U OMUCaHHe OUOJIOTMYECKUX OOBEKTOB U MPOIECCOB; MOCTAHOBKA OMOJIOTHYECKHUX
HKCIIEPUMEHTOB M OOBSICHEHHE UX PE3yIbTATOB.

2. B 11eHHOCTHO-OpHEeHTAIMOHHOM cdepe:

-3HAHUE OCHOBHBIX MPABWII MMOBEACHUS B MPUPOJIC U OCHOB 3[JOPOBOTO 00pa3a KU3HU;

-aHaU3 U OLIEHKA MOCIIEJICTBUI IeATEIHHOCTH YeIOBeKa B MPUPOJIE, BIUSHUS (AaKTOPOB PUCKA HA 3JOPOBLE YETIOBEKA.

3. B cdhepe Tpy1oBOii e TEIEHOCTH:

-3HaHUE U cOOII0IeHUE MPaBHII pabOTHl B KaOWHETE OMOJIOTHY;

-COOJTIOIEHUE TIPAaBHII pa0OTHI ¢ OMOJIOTUIECKIMHY MPUOOPAMH W HHCTPYMEHTAMH (IIPETapOBaAIIbHBIC UTIIBI, CKATBITICITH, JTYITbI, MUKPOCKOIIHI ).

4. B cdhepe pusudeckoii AesITeTbHOCTH:



- OCBOCHHE IPUEMOB OKa3aHMsI IEPBOI MTOMOIIH ITPHU OTPABIICHUH SJOBUTHIMU TPHOAMH, PACTEHHS YKyCaxX >KUBOTHBIX,
MPOCTYIHBIX 3200JEBAHUIX, 0’KOTAaX, 0OMOPOKEHUIX, TPAaBMaX, CIIACEHUHU YTOMAIOIIETO; PAMOHATILHON OpraHU3aIiy TPY/1a U OTAbIXA, BEIPALTUBAHUS
U pa3MHOXKCHHS KYJIbTYpHBIX PACTEHUH U JOMAIIHUX KUBOTHBIX, YX0/1a 32 HUMH; IPOBEJICHUS HAOII0ICHUH 32 COCTOSTHIEM COOCTBEHHOT'O OpraHH3Ma.
3. B scretnueckoii cdepe:

- OBJIaZICHUE YMEHHEM OIIEHUBATh C ICTETHUECKONW TOUKH 3PEHUS O0BEKTHI dKUBOW TPUPOJIBI.

Conep:xxanue y4eOHOI0 nmpeamera
BBenenue
Mecto Kypca «O61ua;1 OHOJIOTHS» B CUCTEME CCTECCTBCHHOHAYYHBIX AWCHUILUIMH, 4 TaKXKE B OHMOJIOTHYECKHUX HayKax. HCJ'II/I H 3a/lavu Kypca.
3HaveHHe mpeaMeTa 1)1l IOHUMaHUs €IMHCTBA BCETO KUBOTO, B3aUMOCBSI3H BCEX yacTel Onocdepsl 3eMitH.
XumMuueckas OpraHm3anvs KJIC€TKH

DONeMEeHTHBIN cocTaB KJIETKU. PacnpocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIaJ B 00pa30BaHUE KUBOM MaTepuu U OOBEKTOB HEKHUBOW MPUPOIBI.
MakpoasieMeHTbl, MUKPO3JIEMEHTHI; UX BKJIaJ B 00pa3oBaHUE HEOPraHUYECKUX U OPraHUYECKUX MOJIEKYJI )KUBOTO BEIIECTBA.

Heoprannyeckue MoJieKysbl JKMBOTO BELIECTBA: BOJA; XUMUYECKHE CBOICTBa M Ouosiorudeckas posb. Colu HEOPraHMYECKUX KHUCIOT, UX
BKJIaJ, B oOecreueHue IPOLECCOB >KU3HEACATENPHOCTH U MOJJIepKaHHue romeocraza. Poib KaTHOHOB M aHMOHOB B OOECIEYEHHUHU IPOLECCOB
KHU3HEeATeNbHOCTH. OCMOC M OCMOTHUYECKOE JJaBJICHUE; OCMOTUYECKOE NOCTYIUIEHHE MOJIEKYJ B KIETKY.

Oprannueckue MoJIeKyJibl. brosornueckue nojumepbl — O€JKHU; CTPYKTypHas opraHusanus. OyHKIHU OEIKOBBIX MOJIEKYIL.
VraneBoabsl. CtpoeHne u Ouosiornyeckass pojib. JKUpbl — OCHOBHOM CTPYKTYpPHBIH KOMIIOHEHT KJIETOYHBIX MEMOpPAH M HMCTOYHUK
sHeprun. JJHK — wmonexkynsl HacnenctBeHHocTH. Penymnukanus JIHK, nepenaua nacimencTBeHHOW MH(OpMalMM U3 ITOKOJCHUS B
nokosieHue. Ilepenaua HaciencTtBeHHoM wuHpoOpmamuu W3 sapa B Huroruiazmy; TpaHckpunuus. PHK, crpykrypa u ¢yHKum.
Nndopmaumnonnsle, TpaHcriopTHBIE, pubocomansubie PHK.

OOMeH BelllecTB U MPe0OPA30BaAHUE FHEPTUHU B KJIETKe

OOMeH BeIIECTB M MPEBpAIllCHUE DHEPTrUM B KIETKE. TpaHCIOPT BEIISCTB uUepe3 KIETOUHyIo MeMOpany. IluHo- u darouurtos.
BHyTpuKkieTOYHOE NUIlIEeBapEeHUE U HAKOIIJICHUE SHEPIUM; paclIeIJIEHUE TIII0KO3bl. bBUOCHHTE3 OEJIKOB, )KUPOB U YIJIEBOJAOB B KIETKE.
Crpoenne 1 QyHKIMHU KJIETOK

[IpokapuoTnueckne KJIeTKH; ¢popma U pasMmepbl. CTpoeHHEe MUTOILIA3Mbl OaKTEpUATBLHOUN KIIETKH; OpraHU3allus MeTa0oJin3Ma y
npokapuotT. ['enernueckuii anmapat 6akrepuii. CriopooopazoBanue. PasmHoxxeHrne. MecTo U posib MPOKapUOT B OUOIICHO3aX.

Oykapuoruyeckas kierka. lLluroruiazma sykapuoTmueckod KieTkd. OpraHesuibl UUTOIUIA3Mbl, HUX CTPYKTypa U (PYyHKIHH.
utockener. BxitoueHusi, 3HaueHUE U poJib B MeTabonm3Me KieToK. KileTouHoe sApo — LEHTp YIpaBICHUS KU3HEIAESATEIbHOCTBIO

kiaeTkd. CTpyKTyphbl KJIETOYHOTO sApa: sJiepHasi O00O0Jiouka, XpOMAaTHH (FeTepoXpoMaTHH), SAPbIIIKO. OCOOEHHOCTH CTPOEHUS
PacTUTEIBLHON KJIETKH.



Henenune xknerok. KileTKM B MHOTOKJIETOYHOM opraHusMe. [lousmue o ougghepeHyuposre KiemoK MHOSOKAEeMOUYHO20
opeanuzma. Mumomuueckuu yuxa: umnmepgaza, peoynauxkayus J[HK, mumo3s, ¢azet mumomuueckozo OeneHust u
npeobpazosanusi Xxpomocom, OUOJOTHYECKUN CMBICII M 3HaY€HHE MUTO3a (Oecrosoe pa3MHOXKEHHE, POCT, BOCIOIHEHHE KJIETOYHBIX
1oTeph B (U3MOJIOTMUECKUX U MTATOJIOTUYECKUX YCIIOBUSIX).

Knemounas meopust cmpoenust opeanu3mos.

] Jlaboparopnas padota

CrpoeHue KJIeTOK OaKTepHid, paCTeHHUH 1 )KUBOTHBIX HA TOTOBBIX MHUKPOTIpETapaTax

Pa3mHo:keHNe OPraHN3MOB

CymiHocTh 1 OpMBI pa3MHOKEHHUS OPTaHU3MOB. becronoe pa3MHOXKEHHE PACTCHWH M KUBOTHBIX. [10JI0BOE pa3MHOXEHWE JKUBOTHBIX H
pacTeHuil; oOpa3oBaHME IMOJIOBBIX KIIETOK, OCEMEHEHHE U OIUIOJ0TBOpeHUE. buojormueckoe 3HaueHHE MOJOBOTO pa3MHOXKEHUs. [ a-memocenes.

Ilepuoowvl 0bpazoeanus Non08bIX KIEMOK: PA3ZMHOIICEHUE, POCM, CO3pesanue (Metio3) u popmuposarnue nonosvix kiemox. Ocobennocmu
cnepmamoczenesa u ogozeresa. OnnoaoTBOPEHHUE.

NuauBuayaabHoOe pa3BUTHE OPraHM3MOB (OHTOIEHe3)

OMOpHOHATBHBIMN TIepHOo pa3BUTHA. (OCHOBHblE 3AKOHOMEpPHOCMU OpoOieHUs, 00paz08anue OOHOCIOUHO20 3apooblild —
onacmynvl. I'acmpynayus;, 3aKOHOMepHOCMU 00pa308aHusi O0B8YCIOUHO20 3apooviuia — 2acmpynsl. Ilepeuunvlii opeanozene3 u
oanvHelwasn ougpdepenyuposxa mrarnei, opeanos u cucmem. [loctoMOpuOHaNbHBIN IepuOa pa3BUTHs. POPMBI TOCTIMOPUOHAILHOTO TIEPHUOIa
pa3zButus. Hempsmoe pasBuTHe, HOJHBIM M HemoJHbIM MeTamopdo3. buonmornyeckuii cmbica pa3Butusi ¢ Meramopdoszom. I[Ipsmoe passutue.
Crapenue.

OO61ue 3aKOHOMEPHOCTH pa3BUTHs. broreneTnyeckuii 3aKoH.

Cxo0cmeo 3apooviuieli u IMOpuonHaivuas ougepeenyus npusnarkos {3axon K. Bapa). bBuocene muueckuii 3axon (3. I'exxenwv u K.
Mionnep). Pabomur A. H. Cegepyosa 06 sMOPpUOHANbHOU USMEHYUBOCMU.

3aKOHOMEPHOCTH HacJieJOBAHUS NPU3HAKOB (10 uacos)

Otkpeitue I'. Menaenem 3aKOHOMEPHOCTEH HACleI0BaHUS IPU3HAKOB. [ MOpHUI0IOTHYECKUIT METO U3yUYeHUS HACTIEICTBEHHOCTH.
I'enemuueckoe onpedenenue noaa.

I'enoTun xak OCJI0OCTHas1 CUCTEMA. BSaI/IMOZICf/'ICTBI/Ie AJUICJIBHBIX 1 HCAJIJICJIbHBIX I'CHOB B ONIPCACIICHUHN ITPHU3HAKOB.

] Hemonctpanus. Kaptel xpoMmocoMm uenioBeka. PoI0CIOBHBIE BBIIAIOIMXCS TPEACTABUTENIEH KYJIbTYPbl. XPOMOCOMHBIE aHOMAJIMHU
4yeJoBeKa U UX (PEHOTUITUUECKUE TIPOSIBICHUS.

[ ] Jlaboparopnas padota
Perrenue reHeTHYEeCKHX 3a/1a4 U COCTABIICHHUE POJOCTIOBHBIX.
3aKOHOMEPHOCTH U3MEHYMBOCTH



OcHoBHBIE (POPMBI U3MEHYMBOCTHU. | eHOTHIHYECKass U3MEHYUBOCTh. MyTanuu. 3Ha4eHHe MYTaluil JUIsl IPAKTHKU CEIbCKOTO XO3sicTBa U
ouotexHonornu. KomObuHaTuBHast ©3MEHYMBOCTH. DBOJIOIIMOHHOE 3HAUYCHHE KOMOMHATUBHONW N3MEHUYHUBOCTH.
deHOTUNIMYECKAS, WIH MOIU(PUKANUOHHAS, U3MEHUYUBOCTh. POJIb yCIIOBU BHENIHEW Cpeabl B PAa3BUTUHM W TNPOSIBICHUU IMPHU3HAKOB U

CBONCTB.
| Jemonctpanus. [Ipumepsl MoaudUKamOHHON H3MEHYHNBOCTH.
] Jlaboparopnas pabota

[TocTpoeHmne BapuaiMOHHON KPUBOH (pa3Mephl JUCTHEB PACTEHUH, aHTPOITOMETPHUUECKUE JAHHBIC YUAIIUXCS).
Cesleknusi pacTeHui, ’KUBOTHBIX U MUKPOOPTraHU3MOB

Llenmpuvl npoucxoocoenus u MHo2oo0opaszus Kyaibmypuolx pacmernui. CopT, nopoja, miraMmM. MeTo/Ibl CENEKIIUU PACTEHUHN U )KUBOTHBIX.
JlocTrkeHns: 1 OCHOBHBIC HANpPaBJICHUS COBPEMEHHOW CEJICKIIMU. 3HAUYEHUE CEJICKIIUU IS Pa3BUTHS CEIbCKOXO3SIMCTBEHHOTO IPOU3BOJICTBA,
MEIULIHUHCKON, MUKPOOHUOIOTUYECKOM U IPYTUX OTpacieil MPOMBINIICHHOCTH

MHuorooopa3ue ;kuBoro Mmupa. OCHOBHbIe CBOMCTBA KUBBIX OPraHU3MOB (2 4yaca).

EHI/IHCTBO XUMHUYECKOTO COCTaBa >KUBOM MaT€pru; OCHOBHBIC I'PYIIIbBI XUMUUYCCKHUX JJICMCHTOB W MOJICKYII, O6p33y10HII/Ie JKHBOE€ BCEUICCTBO
ounocepsl. KierouHoe crTpoeHuHe OpraHm3MoB, Hacensoommx 3emiato. OOMEH BeIIeCTB M CaMOperysisuuss B OHOJOIMYECKMX CHCTEeMax.
CamoBOCIIpOM3BEIEHUE; HACIEICTBEHHOCTh U M3MEHYMBOCTh KaK OCHOBA CYILIECTBOBaHMsI )KUBOW MaTepuu. Poct u pazsutue. Pazapaxumocts; popMel
n30MpaTeabHOM PeaklUuy OpPraHU3MOB Ha BHEIIHUE BO3JEHCTBHA. PUTMHUYHOCTH MPOLIECCOB JKU3HEAEATENHOCTH; OWOJIOTMYECKHE PUTMBI U UX
3HauyeHHUe. JIMCKPETHOCTh >KMBOIO BEIIECTBA M B3aMMOOTHOIIEHHME YacTU M LEJIOro B OHocucTEMax. DHEPro3aBUCUMOCTH >KHBBIX
OpPraHU3MOB; (POPMBI MOTPEOIJICHUS FIHEPTUH.

IlapcTBa >XKMBOIM NPUPOJBI; KpaTKas XapaKTEpUCTHKa €CTECTBEHHON CHUCTEMBbl KiacCU(UKAIMU >KUBBIX OpraHu3MoB. Bunosoe
pa3HooOpasue.

Paseutne 610J10rMu B 10JAaPBMHOBCKHUH ITEPHOJY

Pa3Butne O6uosornu B J0JapBUHOBCKUI Iepuoi. I'ocrnoncTtBo B Hayke MpeACcTaBICHUN 00 «HM3HA4YaJbHOM 11€J1€COO0pa3sHOCTI U
HEU3MEHHOCTH XUBOM mpuponsl. Pabomwur K. Jlumness no cucmemamuke pacmeHuUuu U OHCUBOMHBIX. DE0NI0OYUOHHAA
meopus K. b. Jlamapka.

Teopust U. JlapByHA 0 NPOUCXO0KICHUH BHI0B IIyTeM eCTeCTBEHHOI 0 0TOopa

IMpennoceutku Bo3HUKHOBeHUs yueHUs Y. JlapBuHA: TOCTMKEHUSI B O0JIAaCTH €CTECTBEHHBIX HAYK, SKCIEIUIITMOHHBIN Martepuan Y.
HapBuna. Yuenue Y. JlapBrHa 00 UCKYyCCTBEHHOM OTOOpE.

Vaenne Y. JlapBuHa 0 ectecTBeHHOM otOope. Bujg — »siieMeHTapHasi 3BOJIIOIMOHHAS eauHUINa. BceoOmmass WHIUBUIYaTbHASI
W3MEHUYUBOCTh U U30BITOYHAS YUCICHHOCTh MOTOMCTBa. boph0a 3a cyliecTBOBaHHE U €CTECTBEHHBIH OTOOP.

IIpucnocod/1eHHOCTH OPraHM3MOB K YCJIOBUSIM BHEIIHEH cpeabl KaK pe3yJbTaT AeliCTBUS eCTeCTBEHHOI0 0T00pa



[IpucniocoburenbHble OCOOCHHOCTU CTPOEHUS, OKPACKH Tejla W TOBEACHHUS >KUBOTHBIX. 3a00Ta o moroMcTBe. Dusmosorndyeckue
aJlanTanuu.

Mukpo3B0oJIIoLus

BI/II[ KaK I'CHCTUYCCKHU HU30JIHUPOBAHHAA CUCTCMA, PCIIPOAYKTUBHAA U30JIANUA U €€ MCXaHHU3MBI. HOHYJ'DIL[I/IOHHEUI CTPYKTYpa BHUJA,
OKOJIOTUYCCKHUE N TI'CHCTHUYCCKHEC XapaKTCPUCTHKHN HOHYJIHHI/IP'I. HOHYJ'ISIHI/ISI — DJJIEMCHTAapHasl SBOJJIIONWMOHHAA CIWHHIA. HYTI/I n
CKOPOCTb BHI000pa30BaHMs; TeorpauuecKoe U SKOJIOTHIECKOEe BUI000pa30BaHNE.

] JlaGopaTopHbIe U TPaKTHYECKHE PAOOTHI

H3ydeHune nprucIrioco0JICHHOCTH OPTaHU3MOB K cpeie OOMTaHus *.

N3yuenne n3MeHYNBOCTH, KPUTEPUEB BUA, PE3YIbTATOB HCKYCCTBEHHOTO OTOOpa Ha cOpTax KyJIbTyPHBIX pacTEHU ™.
Bbuojsoruyeckue nocjaeacreusa ajanranuu. Maxkpo3Borionus

I'maBHBIC HampaBICHHS ABOJIOIIMOHHOTO TIpoliecca. buomormdeckuii mporpecc u o6uomorndeckuii perpecc (A. H. Ceeprios).
Iyt poctwkeHusi Oumojormyeckoro mnporpecca. OCHO8HbIE 3AKOHOMEPHOCMU D8OIIOYUU. OUBEPSEeHYUSl, KOHEEpP2eHYUsL,
napannenusm, nPasUiLa 3I80JIOUUU SDYNN OP2AHUIMOS.

PesynbraThl 3BOIIOIUHN: MHOTOOOpa3nue BUAOB, OpraHUYECcKas [1eJIECO00Pa3HOCTh, MOCTENIEHHOE YCI0KHEHUE OpTraHU3alluuy.

Bo3HMKHOBeHHE )KU3HM HA 3emiie

Oprannyeckuii MHpP Kak pe3yJjbTaT J3BOJMIOUMHW. BO3HUKHOBEHME UM pa3BUTHE KU3HM Ha 3emiie. XHUMHUYECKUH,
npeabuonorudeckul (teopus akamemuka A. M. Onapuna), GUOTOTHYECKUN U COITUATIBLHBIN 3TaNbl Pa3BUTHS )KUBOU MaTEPUH.

CDI/IJ'IOFCHCTI/I‘-IGCKI/IG CBsI3HU B )KI/IBOf/’I HpI/IpO,He; CCTCCTBCHHAasA KHaCCI/I(I)I/IKaLII/ISI KHNBBIX OpI‘aHI/I3MOB.

PazBuTHe XM3HH Ha 3eMJie

PasBuTHe )xu3HM Ha 3emiie B apXEUCKYI0 U IIPOTEPO30MCKYIO 3pbl. IlepBrie cienp! )xu3Hu Ha 3emiie. [losBiieHne BceX COBPEMEHHBIX
THITOB O€CTIO3BOHOYHBIX )KUBOTHBIX. I1lepBbie XopaoBbie. Pa3BuTne BOJHBIX pacTEHUH.

Pa3Butne xn3HM Ha 3emiie B naneo3oickyro 3py. IlosBieHne n sBomronus CyXONyTHbIX pacTeHudl. IlanmopoTHuKH, ceMeHHbIe
MariOpOTHUKU, T'OJIOCEMEHHBIE pacTeHUsl. BOZBHUKHOBEHHE TTO3BOHOYHBIX: PhIObI, 36 MHOBO/IHBIE, IIPECMBIKAIOIIIHUECS.

PaszBuTne xu3Hu Ha 3eMiie B ME3030MCKYIO M KalfHO30MCKYIO 3phbl. [losiBieHrne u pacnpocTpaHeHHe MOKPHI TOCEMEHHBIX PAaCTCHHUM.
BosHukHOBeHME nTULl U MilekonuTaroux. [losBienre u pa3Butue NpuMaToB.

[Mpoucxoxaenue yemoBeka. MecTo yenoBeka B KUBOM npupojie. Cucremarndeckoe rojiokenrne Buga Homo sapiens B cucreme
J)KUBOTHOTrO mupa. IIpu3Hakm M CBOMCTBa 4YEJIOBEKA, IMO3BOJISIIOIINE OTHECTH €ro K pa3JIMUHbIM CHUCTEMAaTHUYECKHM IpyIllaM [apcTBa
’KUBOTHBIX. CTaiuy 3BOJIIOLIMU YEI0OBEKa: JIPEBHENIIINN YEI0BEK, IPEBHUI UEJIOBEK, IIEPBHIE COBPEMEHHBIE JTIO/IU.

CpoiicTBa dYeJOBeKa Kak Ouosiorudeckoro Buaa. l[lomymnsmmmoHHasi cTpykTypa Buaa Homo sapiens; deoBEUECKHE pachl;
pacooOpazoBaHUE; €IMHCTBO MPOUCXOXKACHUS pac. AHTHHAY4YHas CYI[HOCTh pacu3Ma.



Pa3BuTHe JKMBOTHBIX W pACTCHHA B pa3IWYHBICE MEPHOABI CYyIIECTBOBaHUSA 3eMiH. [lOCTeNeHHOE YCIOKHEHUE OpraHu3alud |
HPUCIIOCOOICHHE K YCIOBUSM CPE/ibl )KUBBIX OPraHU3MOB B Ipoliecce 3Boonun. [Ipoucxoxaenue yenoseka. JBIxKylye cuiibl aHTpororeHesa. Poib
TpyZa B Ipoliecce npeBpalieHus 00e3bsiHbI B 4eaoBeka. UenoBeuecknue pachl, X €IUHCTBO.

buocgepa, ee cTpykTypa u QyHKUHMHU

buochepa — xuBas oOomouka tuiaHetel. CTpykrypa Omochepbl. Komnonenmul Ouocghepwl: dicusoe 6ewecmeo, U080l COCmdas,
paszHoobpaszue u 8K1a0d 8 buomaccy, OUOKOCHOe u KocHoe eewjecmgo oOuocghepvl (b. U. Bepnaockuii). KpyroBopoT BEHIECTB B HPHUPOJIE.
EcrecTBeHHBIE COOOIIECTBa KHUBBIX OpraHU3MOB. buoreorneHo3sl. KOMIOHEHTBI OHOTE€OIICHO30B: MPOIYIEHTHI, KOHCYMEHTBI, PEIyICHTHI.
broneHo3sl: BUI0BOE pazHO0Opa3ue, MIOTHOCTh NOMYJIsAui, OnoMacca.

AbGuotnyeckue GaxTopsl cpenbl. Polb TeMrmepaTypbl, OCBEIIEHHOCTH, BIQKHOCTA M JIPYTHX (DAKTOPOB B JKU3HEICSTEIHLHOCTH COOOIIECTB.
HNuTeHcuBHOCTD NelcTBUS (hakTopa cpeibl; orpaHnuuBaromuii paxrop. B3anmopelictBue ¢pakTopoB cpenbl, Mpeienbl BBIHOCIAMBOCTH. bruoTnueckue
daktopel cpensl. llenn u cetn nmutaHusl. DKonocuuveckue nupamuowvl. yucen, ouomaccwyl, 3Hepeuu. CMeHa OUMOINEHO30B. [IpUYMHBI CMEHBI
OMOIIeH030B; (POPMUPOBAHNE HOBBIX COOOIIIECTB.

@®opMBI B3aMMOOTHOIICHWH MEXIy OpraHu3MaMd. [lO3WTHBHBIC OTHOIIEHUS — CHUMOMO3: MYTyallu3M, KOOTepalys, KOMMEHCAIH3M.
AHTHOMOTHYECKHE OTHOUIECHHUS: XUIIHUYECTBO, Mapa3uTu3M, KOHKypeHIUs. HelTpanbHble OTHOIIEHUS] — HEHUTPAU3M.

| JlabopaTtopHble 1 IpakTH4YecKue paboThI
CocraBiieHHe cXeM Iepefadyd BELIeCTB W SHEpruM (Lemnei nutaHus)®.

I/IsyquHe 7 OITMCaHHE DKOCHUCTEMBI CBOEH MECTHOCTH, BBIABJIICHUEC TUIIOB B331/IMO)I€I710TBI/I$I Pa3HBIX BUAOB B )IaHHOﬁ 3KOCHUCTEM
buocdepa n yesioBexk

[TpupoHbIe pecypchl U UX UCIIOIb30BaHUE.

AHTpornoreHHsle (pakTopsl Bo3/1eHCTBUS Ha OMOLIEHO3bI (POJIb UEIOBEKa B IMIPUPOJIE); MOCIEACTBUS XO35MCTBEHHON JEATENbHOCTH YellOBeKa.
[Tpo6emMbl panMoOHaIBLHOTO MPUPOOTIONIB30BAHNSA, OXPAaHbl MPUPOIBI: 3alllUTa OT 3arpsA3HEHUI, COXpaHEHUE STAJOHOB U MAaMSITHUKOB HPUPOJIBI,
o0ecrieueHue NPUPOJHBIMU PeCypcaMy HaceIeHUs IIJIaHeThI.

| JleMOoHCTpanys KapT 3al10BEIHBIX TEPPUTOPHN HAILIEH CTPAHBI.

[ IIpakTnyeckas padora
AHanus3 1 OleHKA MOCJIEACTBUH AEATEIbHOCTH YeJIOBEeKa B IKOCUCTeMax ™.

MecTo npeamera B y4eOHOM IJIaHe

Cpok peanuzanuu nporpamMmsl: 1 rox. Ha uzyuenue 6uonoruu B 9 kitacce oTBOAMTCS Ha 6a30BoM ypoBHe 70 4acoB, U3 pacyera 2 4yaca B HEZEIIIO.
Pabouas nporpamma paccunTtana Ha 68 yaca, yMeHbIIIEHa Ha 2 Yaca 3a CYeT Pe3epBHOIO BPEMEHN Ha OCHOBAHWU YCTaBa LIKOJBI U rpaduka yueOHOTo
nporecca Ha 2018-2019 yuebnslii roa. [1pu uzyuenun 6uonoruu B 9 kinacce npoBoaAUTCs 4 1a00paTOPHBIX pabOThI, KOTOPHIE SBIISIOTCS COCTABHBIMU
4aCcTIMH KOMOMHUPOBAHHBIX YPOKOB.



@opMblI OpraHu3annu y4e0HOro npoiuecca
[Tpu u3yueHnn OMOJIOTUN HCIIOJB3YH0 TAKUE METO/BI:
1. oOmmeuIakTHYECKUe: JICKIUs, pacckas, Oecena, pabora ¢ KHUTOH,
2. 3KpaHHBIE TOCOOUS,
3. 9KCIIEPUMEHT, HAOJI0/ICHUE, MpaKTHIYecKas paboTa;
4. mpoOIEMHO-TIOMCKOBBIE
DopMbl OPraHu3alMid KOHTPOJIA

ITpu oOyuenun oO1ielt GHOTOTUM IPUMEHSIOTCS 1TaOOPAaTOPHBIE U IPAKTUYECKUE YPOKH, 3a4€Thl, TECTHI, 3aILUTH IPOEKTOB, pedepaToB; POJIEBbIC UIPHI



KaneHgapHo — Tematnyeckoe naaHUpoBaHme

Tema ypoka

Buasbl gesiTeIbHOCTH 00y4arOIIMXCS

YacoB
HA
u3ydyeHue

Jara

KoppekTupoBka

Brenenue. buosorus — Hayka 0 )KU3HH.

BBISBIAIOT B M3y4YEHHBIX paHee OMOIOTMIECKHX
JUCIUIUINHAX OOIIME YePTHl OPraHU3aIH PACTCHHH,
JKUBOTHBIX, TPUOOB M MUKPOOPTraHU3MOB. OO BSCHSIOT
€IMHCTBO BCETO JKMBOTO M B3aMO3aBUCUMOCTD BCEX
yactel buochepsl 3emin

1

Paznen 1. Deonroyusn rncueozo mupa na 3emne (18
4acoB)

MHoroo0pa3zue KUBOro MHUpa

OnpenendroT pa3Indus XUMHUECKOT0 COCTaBa
00BEKTOB KUBOW M HEKUBOU MPHUPOJIBL.
XapakTepu3yroT 00U MPUHIIMIT KJISTOYHOH
OpraHMU3aLMHU )KUBBIX OpraHn3MoB. CpaBHHBAIOT
0oOMEeHHBIE TIPOIIECCHl B HEXXHMBOHN M KUBOU MTPHUPO/IE.

OCHOBHBIE CBOMCTBA KHUBBIX OpraHusmMoB

PackpbIBaroT CyIHOCTh peakiiii MeTaboImu3Ma.
OOBSCHAIOT MEXaHU3MbI CAMOPETYJIS I
OHMOJIOTUYECKUX CHCTEM. AHATM3UPYIOT MPOIECCHI
CaMOBOCIIPOM3BEICHHS, POCTA U PA3BUTHS
OpraHu3MoB. XapaKTepH3yIOT HACIEACTBEHHOCTh H
N3MCHYHMBOCTD, 3AlIOMUHAIOT MAaTCPUAJIbHBIC OCHOBLI
3TUX cBOKCTB. CpaBHUBAIOT (POPMBI pa3IpakMMOCTH
Y Pa3IMYHBIX OMOJOTHISCKUX 00BEKTOB. OTMEUaIOT
3HaUYeHHE OMOIIOTHUECKUX PUTMOB B IPUPOAE U
JKU3HH 4eJoBeKka. PackpbIBaroT 3HaueHHe
JUCKPETHOCTHU U SHEPIro3aBUCUMOCTHU OMOJIOTHYECKUX
cUCTeM. XapaKTepu3ytoT MHOT000Opa3ue KHBOTO
mupa. [IlpuBoasT nmpuMepsl HCKYCCTBEHHBIX
KJIacCU(pHUKAIUHN KUBBIX OPTaHU3MOB. SHAKOMSITCS C
paboramu K. JIunnaes. OOBACHSIOT MIPUHIIMITBL,
JieKalllie B OCHOBE IOCTPOCHUS €CTECTBEHHOM
KJIaccU(pHKAINHU KUBOTO MHpa Ha 3emiie

Paznen 2. Cmpykmypnas opzanusayus 3cuewvlx op2anu3mos
(15 gacos)

Xumuaeckast opraHusalus KJICTKH. HCOpFaHI/I‘IeCKI/IC
BCIIICCTBA

XapakTepu3yrT XUMUUECKHE IIEMEHTHI,
00pasyrolnue KHBOE BENMIECTBO; PA3IUYAIOT MAKPO- U




MHUKpO371eMeHThI. OMCHIBAIOT HEOPTraHUUECKUE
MOJIEKYJIbI JKUBOT'O BELIECTBA, UX XUMUYECKHE
CBOICTBA M OMOJIOTUYECKYIO POJIb. XapaKTePHU3YIOT
OpraHUYEeCKUE MOJIEKYJIbl: OMOIOrNYecKue
NOJUMEpPbl — OeNKH (CTPYKTYpHask OpraHu3alus 1
(GyHKIMN), YTIIEBOIB (CTPOCHNE M OHOJIOTHIeCKast
POJIB), KUPBl — OCHOBHON CTPYKTYpPHBII KOMIIOHEHT
KJIETOUHBIX MEMOPaH ¥ UCTOUYHUK SHEPTHU.
Xapakrepuzyror JTHK kak Mosexynbl
HacJecTBeHHOCTH. OTHCHIBAIOT MpoLece
penymukanuu JJHK), packpbiBatoT ero 3HaueHHeE.
OnucsIBarOT Npoliece nepeadn HacaeACTBEHHON
nH(pOPMAIINH U3 Apa B IUTOILIA3MY —
TPAaHCKPUIIHIO. Pa3znuyaror cTpykTypy ¥ QyHKIUU
PHK

5. XuMIUecKast OpraHn3ays KIeTkd. OpraHiYecKue BemecTsa | <APAKTEPH3YIOT OPTaHUIECKHE MOJIEKYJIBL:
— Oenku OHMOJIOTHYECKHE TTOJTUMEPbl — OENKH (CTPYKTYpHast
opranuzanys 1 QyHKIHN),
6. XapakTepu3yroT OpraHMYeCKUEe MOJICKYJIBI: YTIIEBOIbI
Xumudeckas opraHusauus Kierkn. OpraHudeckie BeMECTBA | (crpoeHue 1 GHOIOrHYECKas POIIb), KHPbl —
— YIJICBOMIBI W JINTTAIBI OCHOBHO# CTPYKTYPHBIH KOMIIOHEHT KJICTOUHBIX
MeMOpaH ¥ UCTOYHUK SHEPTHUH.
7. OmnuceiBarot npouecc peaymmkanuu JHK),
Xumudeckas opranusanus kietkn. Opranndeckue BemecTsa | PACKPBIBAIOT CIO SHAYCHUC. OnucepiBarot npomnece
— HyKJICHHOBBIE KHCJIOTI nepeaayy HacJIeACTBCHHOM nH(opMaluu U3 sapa B
UTOIUIA3MY — TPaHCKpUMLUIo. Pasnuuaror
cTpykTypy u dyaknuu PHK
8. [TnacTudeckuit oOMeH. brnocunTe3 OeIKoB OmUCHIBAIOT MPOIIECCHl CHHTE3a 0ETKOB U (DOTOCHHTE3
9. XapakTepu3yrT TPAHCIIOPT BEIIECTB B KICTKY U U3
. He€ (aronuTos u NTUHOUTO3). OOBICHSIIOT COOBITHS,
OHepreruueckuii 0OMeH CBSI3aHHBIC C BHYTPUKJIETOYHBIM THIIIEBAPECHHUEM,
HNOMYEPKHBAs €r0 3HAYEHHE JUIS OPTraHu3Ma.
[IpuBOASAT MPUMEPBHI SHEPTETUUECKOTO 0OMEHa
10. | Crioco6u! muTaHus XapakTepu3yoT MUTaHHE Y PACTCHU ,)KHBOTHBIX U
OakTepuit
11. | 3auer
12. | TIpokapuoTnueckas KieTka Xapaktepu3syoT GpopMy 1 pazmMepbl

MPOKapUOTHYECKUX KIETOK; CTPOCHUE LIUTOIIA3MBI,
OpraHM3aINI0 MEeTa00IN3Ma, T HeTHIECKUH armapar
OaxTepuii. ONMMUCHIBAIOT MPOIECC CITOPOOOPA3OBAHMUS,
€ro 3Ha4YCHUE JUIs BBDKMBAHUS OaKTepuil mpu




YXYALICHUH YCIOBHUHA CYIECTBOBAHUS; PA3MHOKECHUE
pokaproT. OEHUBAIOT MECTO U POJIb MTPOKAPHOT B
OMOIIEHO3aX

13.

OykapuoTnueckas kinerka. [{utomnasma u e€ opranouabt

XapakTepu3yroT HUTOIUIa3My 3yKapHOTHYECKOU
KJIETKH: OpPTaHEeJUIbl IUTOILIA3MBI, UX CTPYKTYPY U
¢yskun. OTMEUaroT 3HaueHUE IUTOCKETIEeTa.
XapakTepu3yrOT TUIbI KJIETOUYHBIX BKIFOYEHUN U UX
pOJIb B METa0OJU3ME KIICTOK.

14.

Knerounoe simpo

XapakTepusyroT KIETOUHOE SIPO Kak LEHTP
YIPaBIICHUS )KU3HEACSTEIbHOCTHIO KICTKH;
CTPYKTYPHI si/ipa (sepHast 000J7109Ka, XPOMATHH,
SAPBILIKO).

15.

JlabopatopHas pabota Nel «/3yueHne kieTok GakTepui,
PacTEeHHH ¥ )KUBOTHBIX HAa TOTOBBIX MHKPOIPEIIapaTax »

PaboratoT ¢ roTOBBIMHU TIpenapaTaMy U CPaBHHUBAIOT
KJICTKH PACTCHHUH .JKWBOTHBIX. OaKTCPHUH.

16.

JleneHue KIeTKu

JatoT onpenenenue NOHATHIO «MUTO3». ONpenemsoT
POJIb KJIETKU B MHOTOKJIETOYHOM OpI'aHU3ME.
PazpscastoT orsTHE 0 T GEPCHINPOBKE KIIETOK
MHOTOKJIETOYHOTO Oprann3Ma. KpaTtko onuceBaroT
MUTOTHYECKHUI IIUKIT: HHTepdaszy, Gpas3bl
MHUTOTHYECKOTO JeNICHHs U ITpeoOpa3oBaHus
XpoMocoM. PackpbIBatOT OMOJIOTHUECKHUNA CMBICIT U
3HaYeHHE MUTO32

17.

KnerouHnas Teopusi CTpOCHHS OPraHU3MOB

XapakTepu3yrT OCHOBHBIC TOTOKEHHSI KIICTOUHON
TEOPUH.

18

3ayer

Paznen 3. Pazmnoswcenue u unousudyanvhoe pazeumue
opzanu3moe (6 yacoB)

19.

Bbecnionoe pa3MHOKEHHE OpPraHU3MOB

XapakTepu3yIoT CYIIHOCTh U (POPMBI pa3MHOXKECHUS
opraHu3MoB. becrosoe pa3MHOXKEHUE .

20.

ITonoBoe Pa3MHOXCHHUE OPraHrn3MOB

XapakTepusyIoT CyIHOCTh U (OPMBI PAa3MHOKCHHS
oprann3MoB. CpaBHHBAIOT OECIIONIOE U TIOJIOBOE
pasMHokeHre. ONUCHIBAIOT MPOIIecC 00pa30BaHuUs
TTOJIOBBIX KJIETOK, BBISBISS OOIITHE YePTHI IEPHOIOB
raMoTOreHe3a, B TOM 4ucie Meio3a. Onpenensor
TIOHSATHUS KOCEMEHEHHUE» U «OILIOIOTBOPEHUE).
PackpbiBatOT OMOIOTHYECKOE 3HAYCHHE PAa3MHOXKEHUS

21.

WHauBHayanbHOE pa3BUTHE MHOTOKJICTOYHOTO OpPraHU3Ma.
OMOpHOHATTEHOE pa3BUTHE

0O003HaYaIOT MEPUOIBI HHIUBHYATBHOTO Pa3BUTHSL.
XapakTepusyoT SMOPUOHAIILHBIN TIEPUO]T PA3BUTHUS U
OMHUCHIBAIOT OCHOBHBIC 3aKOHOMEPHOCTH

IpoOIeHS — 00pa3oBaHUE OTHOCIONHOTO
3apojpliia — OJaCTyJIbl, TACTPYIIALHUIO U




oprasoreses. OnpenensatoT 3Talbl JalbHEHIIen
I PepeHINPOBKH TKAHEH, OPraHOB M CHCTEM.

22.

WunuBrayansHOE pa3BUTHE MHOTOKIIETOYHOTO OPraHU3Ma.
[TocTamOproHaIbHOE pa3BUTHE

XapakTepu3yoT MOCTIMOPHOHATEHBINA TIEPHO/T
pa3BUTHUS, €0 BO3MOXKHBIE (POpMBL. PazbscHsIOT
CYIIHOCTb HETIPSMOTO Pa3BUTHSI; TOJIHOTO U
HenoJgHoro MeTamopdosa. JleMOHCTpHPYIOT
MOHUMaHNE OMOJIOTHYECKOTO CMBICIIA PA3BUTHS C
MeTaMop(o30M. XapakTepu3yIoT MPsIMOe Pa3BUTHE H
€ro TepuoIbI (IOPETPOAYKTUBHEIHA, PETTPOTYKTHBHEII
1 TIOCTPENPOAYKTHUBHEIN); cTapeHue. [IpuBoast
(OpMYIHPOBKHM 3aKOHA 3apOJBIIIEBOTO CXOJICTBA

K. Bapa n 6uorenernueckoro 3akona 3. ['ekkens u
®. Mrouiepa

23.

3auer

Pa3snen 4. Hacnedcmeennocmo u usmeH4ueocmy
opzanusmoe (12 yacos)

24.

['eHeTHKa KaK HayKa

Breracusior HUCTOPHIO ITCHETUKH, €€ Pa3BUTHUC.

25.

OCHOBHBIE ITOHATHS T€HETHKH

BBIICHSII0T OCHOBHBIEC IIOHSTHS T€HETHKH

26.

[uOpuIOIOTHIECKUN METOT U3YICHHS HACIICICTBEHHOCTH

[TepBrlii 3akoH Mennens

XapakTepusyroT rHOPUI0IOTUYCCKUI METO/T
M3Yy4YEeHHS XapaKTepa HacleJOBaHUs IPU3HAKOB
DopMynupytoT 3akoHbl Mennens. [IpuBoast
[IUTOJIOTHYECKHEe 000CHOBAHMS 3aKOHOB MeHaensl.
JIeMOHCTpUPYIOT CHOCOOHOCTH BHIMKUCHIBATH
TEHOTHIIBI OPraHu3MOB U raMeT. COCTaBIISIIOT CXEMBI
CKpEITUBAHUS, PEIIAIOT MIPOCTEHIITIE TEHETUICCKUE
3aJa41, CTPOSAT POAOCIOBHEIE.

27.

BTopoii 3axoH Menens. 3aKoH YHCTOTHI TaMeT

DopMynupyroT 3akoHbl Mennens. [Ipusogst
LUTOJIOTHYECKHE 000CHOBAaHUs 3aKOHOB MeHaes.
JleMOHCTpUPYIOT CITIOCOOHOCTH BBHIMUCHIBATH
TeHOTHITBI OPraHU3MOB U raMeT. COCTaBIISIIOT CXeMBI
CKpEILMBaHUs, PEIIAIOT IPOCTENIINE TEHETUIECKHE
3a/1a4M, CTPOSIT POJIOCTIOBHEIE.

28.

Hurn6puanoe ckpemmBanue. TpeTtwii 3akoH MeHaens

®opmynupyrotT 3akoHbl Menaens. [Tpusoasat
[UTOJIOTHYECKUE 000CHOBAaHUSI 3aKOHOB MeHaersl.
JleMOHCTpHPYIOT CHOCOOHOCTH BHIHCHIBATH
TE€HOTHUIIB OPTaHU3MOB ¥ rameT. COCTaBISIIOT CXEMBI
CKpEILIMBaHUA, PELIAIOT MPOCTENUIINE TEHETUYECKUE
3a1a4u

29.

UlaGopaTopHas pabota Ne2 «Pemenue reHeTHISCKUX 3a0a49 U

AHAJIN3 COCTABJICHHBIX POJOCIIOBHBIX)»

AHaNM3UPYIOT TEHOTHUT KaK CHCTEMY
B3aMMOJICHCTBYIONTNX T€HOB OPTaHU3Ma; ONIPEACIISIOT




(bOpMBI B3aPIMOI[eﬁCTBHH AJIJICJIBHBIX W HCAJJICIIBHBIX
T'CHOB

30. DopMyIHpyIOT 3aKOH MopraHa u JaroT
XpoMocoMHas Teopusi HaciaeAcTBeHHOCTH. ClieIieHHOe XapaKTEPUCTHKY CLEILICHHOrO HACIEA0BAHHS [CHOB
HACIIeIOBaHUE MTPU3HAKOB (mpu3HakoB). OOBICHAIOT MEXaHU3MBI XPOMOCOMHOTO

omnpeesieHHs oJa.

31. DopMyIHpYIOT 3aKOH MopraHa u JaroT
PellleHHe TeHETHYECKUX 32124 XapaKTePHUCTHKY CIIETUIEHHOTO HACIEAOBAHHS TE€HOB

(mpu3HaKoB). OOBICHAIOT MEXaHU3MBI XPOMOCOMHOTO
onpeJiesIeHHs IoJa.

32 Meronap! u3yuenus renetrku. JlabopaTopHas padoraNe 3 XapakTepu3yroT METO/bI TEHETUKU U COCTABIISIFOT
«CocTaBJeHHE POJOCIOBHBIX) POIOCIIOBHEIE

33. BakonomeprocTn n3menunBoctn. HacneacTeenHas XapaKTevpmyIOT OCHOBHBIE (POPMBI H3MEHUHBOCTH,
H3MEHUABOCTE MYTalMi, UX 3HaYCHUE VIS IPAKTHKH CEJILCKOTO

XO3HCTBA M OMOTEXHOJIOTHH.

34 \VpoBHH BO3HHKHOBEHHS MyTauuil. CBOHCTBA MyTaluii. XapaKTe:pmyIOT OCHOBHBIC (DOPMBI H3MCHUHBOCTH,

DakTOpHL. MYTalM{, UX 3HaYCHUE VIS IPAKTHKH CEJILCKOTO
X03HCTBA U OMOTEXHOJIOTHH.

35. XapakTepu3yroT poJib YCIOBUI BHEIIHEN Cpefibl B
3akoHOMEpHOCTH M3MeHUnBOCTH. DeHoTHIIHYEeCKas Pa3BUTHY U NPOSIBIEHHU [PU3HAKOB H CBOICTS.
M3MEHINBOCTD CTposT BapHallMOHHBIE PAIbI U KPUBBIE HOPM

peaxkuuu

36. laGopatopnas pabota Ne 4 «3yueHre U3MEHUYMBOCTH. CtpoAT BapHallMOHHBIE PSIIbI U KPUBBIE HOPM
[MocTpoeHne BaprallMOHHOTO psiia M KPUBOWY peaxkuuu

37. [lepeuncnsoT HEHTPBI IPOUCXOKICHUS KyIbTYPHBIX

pacteHuil. JlaroT onpeneneHus MOHITUSM «COPT»,
«IOpOJIa», «IITAMM». XapaKTepU3yIOT METOIbI
CENIEKIIH PACTCHUH 1 )KUBOTHBIX. OIIEHUBAIOT

Cenexius opraH13mMoB JOCTHYKEHHS M OITHCHIBAIOT OCHOBHBIC HAITPABJICHUS
coBpeMeHHOH ceneknu. OOOCHOBBIBAIOT 3HAUCHUE
CEJICKIINH AJIS1 pa3BUTHS CEIILCKOX03IHCTBEHHOTO
MIPOM3BOJCTBA, MEAULIUHCKOMN, MUKPOOHOIOTNIECKOM
U JIPYTUX OTpacieldl NPOMBIIUICHHOCTH

38 [auer
[Pazien JBoJronus ;KUBOTHOTO MUPAa HA 3emJie

39. | PasBurue OMONOTUH B JOAAPBUHOBCKHIA EPHOA Xapaxmepu3zyrom npeocmasienus OpesHux u

CPeoHeseK08bIX eCMeCcmBoUucnblmamenell 0 Hcugotl
npupooe. Oyenusarom npedcmasieHust 0o
«UBHAYATILHOU YenecO0OPA3ZHOCTNUY U HeUSMEHHOCTNU
2HCUBOLL NPUPOOBL. 3ANOMUHAIOM NPUHYUNBL OUHADHOU




rknaccuguxayuu K. Jlunnes.

40.

OpomonuonHas Teopus XK. b. Jlamapka

3Hakomamcs ¢ OCHOBHbIMU NOTOHCEHUAMU
asomoyuonnoti meopuu XK. b. Jlamapxa.
Xapaxmepu3zyom npocpeccughvie u ouubounvle
nonosicerus: 3sooyuonnol meopuu JK. b. Jlamapxa

41.

HaYLIHI)Ie 1 CONUAJIbBHO-OKOHOMMNYCCKUEC IMTPEATTOCBUIKA

BO3HUKHOBCHHA U YTBCPIKIACHUA 3BOJTIOIIMOHHO YUCHUSA 4.

HapBuna

OrnpeaensoT JOCTUKEHUS HAYKU U TEXHOJIOTUH B
Ka4€CTBC NPCAITOCHIIOK CMCHBI KPEAITMOHNUCTCKHUX
B3IJISL10B Ha )XUBYIO U HEXKUBYIO IIPUPOY
SBOIOLMOHHBIMH TIPEJICTABICHUSIMH. XapaKTePUIYIOT
Hay4YHBIE TPENOCHUTKH, mooyauBmue Y. JlapBuHa k
TMMOUCKY MEXaHU3MOB U3MCHCHU B JKUBOM Impupoae.
AHanM3UPYIOT SKCIEAUIIMOHHBIN MaTepHuai

Y. /lapBuHa B Ka4eCTBE MPEIITOCHUIKA Pa3pabOTKH
3BOJIIOIIMOHHOM TEOPHH.

42.

VYuenne Y. JlapBuHa 00 UCKYCCTBEHHOM 0TOOpE

Xapakrtepusyot yuenne Y. Jlapsuna 06
HCKYCCTBEHHOM 0TOOpE, (popMBI HCKYCCTBEHHOTO
0oTOOpa M OOBSICHIIOT METOIBI CO3JJaHUS HOBBIX TIOPOT
JTIOMAIITHHUX KUBOTHBIX U COPTOB KYJIBTYPHBIX
pacTeHuil.

Yuenune Y. [lapBuHa 0 ecTecTBEHHOM 0TOOpE

3anOMHUHAIOT OCHOBHBIE MOJIOKEHUS TEOPUHU

4. JlapBuHa 0 €CTECTBEHHOM OTOOpE. XapaKTepU3yIoT
(hopMbI GOPHLOBI 3a CYIIECTBOBAHUE U MEXAHU3M
€CTECTBEHHOTO 0TOOpAa; AAIOT ONpEACICHHE TOHATHUS
«ECTeCTBEHHBIH 0TOOD

43.

Bugn, ero kputepuu u CTpyKTypa

JlaboparopHas pabota Ne 5 «Mopdonoruyeckuit KpuTepuit

BUIa»

XapakTepu3yoT KpUTEPUN BUAA: CTPYKTYpPHO-
(YHKIMOHAIBHBIN, TUTOT€HETUIECKUH,
SBOIOIMOHHBIN, ATOJOTHYECKUH, TeorpaduIeckuil U
PEeNPOAYKTUBHBIN. 3HAKOMSATCS C My TSIMU
BUI000pa3zoBaHus (reorpaduieckum u
9KOJIOTUYECKHM), TAI0T OLIEHKY CKOPOCTH
BO3HMKHOBEHHSI HOBBIX BUJIOB B pa3HOOOPA3HBIX
KPYIHBIX TAKCOHAX

44.

BHGMGHTapHLIC OBOJJIIOIIMOHHBIC (I)aKTOpI:I

OOBSCHAIOT MEXaHU3MBI PEMPOAYKTHBHON U3OJISLIHU.
AHanu3MpyrOT NPUUMHEI pa3AeIeHns BUOB Ha
HOIYJISIIUY. 3aIIOMUHAIOT IPUYMHBI TeHETHYECKUX
Pa3IMYMi pa3JInyHbIX NOMYJSIMA OJHOIO BHA.

45.

DOopMEBI ecTeCTBEHHOT'O 0TOOpa

3nakomsTcs ¢ hpopMaMu  0TOOpa AAIOT OLICHKY
CKOPOCTH BO3HUKHOBEHHS HOBBIX BHJIOB B
pa3zHooOpa3HbIX KPYITHBIX TAKCOHAX

46.

I'nmaBHBIC HaItpaBJICHUA 3BOJIOIIUA

XapakTepu3yoT INIaBHbIE HAPaBJICHUS
Ononoruueckoit 3Bomonuy. OTpakaroT IOHUMaHNe
OMOJIOTHYECKOT0 IIPOrpecca Kak NPOLBETAHUS TOH




WA MHOM CHCTEMATHIECKOM TPYIIIIEI, a
OHMOJIOTUYECKOTO perpecca - Kak yrHeTeHHOTO
COCTOSIHUA TaKCOHA, IPUBOJAIICC €T0 K BBIMUPAHUIO.
JlatoT onpeesieHue 1 XapakTepH3yIOT My TH
JOCTHYKEHHST OMOJIOTHYECKOTO Tporpecca (TJIaBHbIe
HaInpaBJICHHs TIPOTPECCUBHOMN BOJIOIINH):
apomop¢o3a, UIH0AAANTAIIMH U O0IICH JeTeHEPAIIH.

47.

Tume! 5BOTIOMUOHHBIX N3MEHESHUHN

. [IpuBOAAT NpUMeEpH! AUBEPTeHIINN, KOHBEPTEHIINH U
napaienu3mMa. OObSICHAIOT IPUYMHBI BOSHUKHOBEHHUS
CXOJZIHBIX I10 CTPYKType W/ WK GYHKLUSIM OPraHOB y
MIpeJICTaBUTENEN pa3NUYHbIX CHCTEMATUYECKUX TPYIII
OpraHU3MOB. 3allOMHHAIOT OCHOBHBIE PaBUIIA
9BOJIIOLINY, OLICHUBAIOT PE3YJIBTATHI BOIIOLHH

48.

IIpucrnoco0IeHHOCTh OPraHu3MOB — PE3YJIbTAT ACHCTBUS
€CTECTBEHHOTO 0TOOpa

XapakTepusyIoT CTPYKTYPHO-(QYHKIMOHATIHHYIO
OpraHU3alMIO )KUBOTHBIX, PACTEHUH, TPHOOB 1
MHUKPOOPTaHU3MOB KaK IIPUCIOCOOJICHHE K YCIOBHUSIM
cyliecTBOBaHU. [IpUBOAST MpuMeEpsI pa3nMYHbIX
MIPHUCIIOCOOIEHUH TUTIOBBIX OPTAaHU3MOB K yCIIOBHAM
cpenpl. J[atoT OLIEHKY THIIMYHOTO TIOBEJEHUS
JKUBOTHBIX M 3200T€ O IIOTOMCTBE KaK
MPUCTIOCOOICHHUSIM, 00ECTICUMBAOIINM yCIIeX B
0opb0e 3a cymecTBoBaHKE. [I[pUBOAST IpUMEpHI
¢uznonornvecknx amantanuid. OOBACHIIOT
OTHOCHUTEIBHBIA XapaKTep IMPUCIIOCOOICHUH 1
IPUBOJAAT IPUMEPHL OTHOCUTENBHOCTH aAANTALUN

49.

UlabopaTopHas pabota Ne 6 «M3ydeHue npucnocoOiIeHHOCTH
OpPraHu3MOB K CpeJie OOUTaHHS

50.

Bauer

51.

COBpCMCHHI)Ie Hpe,[[CTaBJ'IeHI/Iﬂ O BOBHUKHOBCHHHU KU3HU HA
3emiie

XapakTepusyoT XUMUYECKUH, MPeIONOIOTHICCKUI
(Teopus akagemuka A. M. Omapuna), Guonornyeckuit
Y COIMAJIbHBIN ATaIbl pa3BUTHSI )KUBON MaTEpHUHU.
OrnpeaensroT GrIoreHeTHIECKAE CBI3HU B )KHBOU
MPUPOJE U CPABHUBAIOT UX C €CTECTBEHHOU
KJ1accuuKanuen )KUBbIX OPraHU3MOB

52.

JKusHb B apxXeHCKyI0 U IPOTEPO30UCKYIO 3Py
IIpoekr

XapakTepu3yoT pa3BUTHE KU3HU Ha 3emiie B
apXEUCKYI0 B MMPOTEPO30MCKYTO Ipbl. OTMEUaroT
MIEpBBIC CICABI )KU3HU Ha 3eMJIe; TOSBICHHUE BCEX
COBPEMEHHBIX TUTIOB OECIIO3BOHOYHBIX KUBOTHBIX,
TMEPBBIX XOPAOBLIX JKUBOTHBIX; pa3BUTUEC BOJHBIX
pacTeHuit

53.

JKu3Hb B 1aJI€030MCKYIO 3pY

XapakTepusyIoT pa3BUTHE XKU3HU Ha 3eMJie B




Mane030McKyro 3py. OTMEYaroT NOABICHUE
CYXOITyTHBIX PACTE€HUI; BOSHUKHOBEHHE
MO3BOHOYHBIX (PbIO, 3eMHOBO/IHBIX,
MIPECMBIKAIOIINXCS]).

54.

JKu3Hb B ME3030HMCKYIO U KaHHO30MCKYIO 3Dy .

XapakTepu3yroT pa3BUTHUE KU3HU Ha 3emiie B
ME3030MCKYI0 U KaHO30MCKY10 3pbl. OTMEUaroT
MOSIBJIGHUE U PACTIPOCTPaHEHHE MMOKPHITOCEMEHHBIX
pacTeHuil;

5S.

HpOI/ICXO)KI[eHI/IC YCJI0OBCKa

. XapaKkTepu3yIOT MECTO YeJIOBEKa B KUBOM MPUPOJIE,
€ro CUCTEeMaTHYEeCKOE MOJIOKECHUE B CUCTEME
JKUBOTHOTO Mupa. OTMEUaroT NPU3HAKKA U CBOWCTBA
YeJIOBEKa, [TO3BOJISIONIUE OTHECTH €r0 K Pa3IMyHbIM
CHUCTEMATUYECKUM TPYIINaM [apcTBa JKUBOTHBIX.
OnuCHIBAIOT CTAHU 3BOJIONUH YeIIOBEKa:
JIPEBHEUIINX, IPEBHUX U MEPBBIX COBPEMEHHBIX
mojel. PaccMaTpuBaroT u 3aIIOMHHAIOT
MOMYJIALMOHHYIO CTPYKTYpPY Y Buaa Homosapiens
(packr). 3HAKOMSITCSI C MEXaHU3MOM
pacooOpa3oBaHuUsI, OTMEYAast EAMHCTBO
MPOUCXOXKIeHUS pac. [IpUBOIAT apryMEeHTHPOBAHHYIO
KPUTHKY TEOPHH pacu3Ma

Pasnes. B3auMoOTHOLIEHUST OpraHU3Ma U CpeJibl

56.

Ctpyktypa 6uochepsl. KpyroBopot Bemiects B mpupoze

DOpMyITUPYIOT OCHOBHBIE TIOJIOKEHHSI YUCHHUS

B. U. Bepnaackoro o 6uochepe. OOBICHAIOT
HEBO3MOXKHOCTh CYIIIECTBOBAHUS JKU3HU 32
rpaHuiamMu 6uocdepsl. XapakTepu3ytoT KOMIOHEHTHI
omocdepsl. OnpenensoT INIaBHY0 QYHKINIO
omocdeprl Kak odecreueHne OMOreHHOTO
KpPYTOBOpOTa BELIECCTB Ha INIAHETE.

57.

HUctopus dopMupoBaHus IPUPOIHBIX COOOIIECTB KUBBIX
OopraHu3MoB. bruoreoneHos. buonenos

OnpenendioT U aHATU3UPYIOT TOHATHE «Cpea
00MTaHUA», «IKOCUCTEMAY, «OHOreOLIEH03),
«IKOJIOTHUYCCKAs MUPAMHUIa», «OUOIICHO3

58.

Abrnotnueckue GpakTopsl

XapakTepusytoT abuotuieckue (hakTophl, Ha
KOHKPETHBIX IPUMEPAX IEMOHCTPHPYIO UX 3HAUCHHUE.

59.

brotnueckue pakropsi

XapakTepusytoT Onorndeckue (pakTopsl, Ha
KOHKPETHBIX MPUMEPax IEMOHCTPHPYIO MX 3HAYCHUE.
XapakTepusyoT (GOpPMbI B3aUMOOTHOIIICHUN MEXKTY
OpraHHU3MaMHU.

60.

UlabopaTopHas padota Ne7 «CocraBieHue MeTiei MUTaHNsDY
Ne8 « M3ydenne u omrcaHme SKOCHCTEM CBOCH MECTHOCTH,

BBISIBIICHHE THIIOB B3aMMOOTHOIIICHHI Pa3HbIX BUI0B B I[aHHOﬁ

XapakTepusyroT (hopMBI B3aMOOTHOIIICHUH MEXITY
OopraHuzMamM




PKOCHCTEME»

61. [Bauer
62. PackprIBarOT CYIITHOCTH MPOIIECCOB, TPHBOISAITUX K
[IprpoHbIe pecypChl M X HCHONB30BAHHE 00pa30BaHUIO TIOJIE3HBIX HCKOTIAEMBIX, PA3THYAIOT
rcUepraeMble U HEHCUYEPIIaeMbIE PECYPChI
63. MociencTBus XO3SHCTBEHHON eATeTPHOCTH UeOBEKA IS OmnuchIBalOT BO3JCHCTBUE XKUBBIX OPraHU3MOB Ha
oxpysxatomeit cpeast. [Ip.p.] «AHAIN3 U OLeHKa moCHeACTBIH | TVIAHETY.. AHAM3UPYIOT AHTPOTIOTeHHBIE (aKTOpHI
MeATeIbHOCTH YEJI0BEKA B IKOCUCTEMAX) BOBJICHCTBHS HAa OMOLICHO3BI, TIOCICACTBHS
XO3SICTBEHHO JACSATEILHOCTH YeJIOBEKa.
64. |OxpaHa IPUPOIbI K OCHOBBI PAIIMOHAILHOTO PackpbIBaroT MpoOIIEMbl PALIHOHATEHOTO
[IPHPOJIOTIOIB30BAHUSI HPUPOJIOTIONIB30BAHUSI, OXPAHBI TIPHPOIBI
Pe3seps. [ToBTOpeHNe H3yYeHHOT0 MaTepuaJa.
65 | CtpoeHHE KIIETOK PACTCHHIA, JKUBOTHBIX, IIPOKAPUOT [TOBTOPSAIOT, aHAM3UPYIOT, CPABHUBAKOT.
66 | Xyvuueckas opraHn3alys KICTKH [TOBTOPSIIOT, AaHATTM3UPYIOT, CPABHHUBAIOT.
67 |Pa3MHOXEHHE OpPraHU3MOB IToBTOPAIOT, aHATU3UPYIOT, CPABHUBAIOT.
68 | O0oOueHne MaTepuana

MaTepuajibHO-TEXHHYECKOE, YUeOHO-MeToAnYecKoe, HHPOpPMAINIMOHHOEe ofecrevyeHne y4eOHOro mpoiecca
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Y4eOHO-HAIIAAHEIE IOCOOHA:

Ilopmpempoi:

1. Y. lapBuna

2. K. TumupszeBa

3. TlopTpeTsl BeIIAIOMINXCS OMOJIOTOB (5)
Mooenu:

[TpoucxoxaeHne YyenoBeKa
Komnnexmor muxponpenapamos
OOmras OHoIorus

Konnexyuu u cepbapuu

1. Komneknus «IlameoHToornyeckas
2. Mopenp-anminkanus «I'eHeTuKa rpynn KpoBu»

Taoauubl mo ouosaorum (9-11 kiaacc.)
1.®otocunTE3.
2.I'eneTnyeckuii Kox.
3.MyTanuoHHasi U3MEHUYMBOCTb PACTEHUHN U )KUBOTHBIX.



4.Metozp! pabotsl 11.B.Muuypuna.
5.OHepreTudecKkuii 0OMEH YTJIeBOJIOB.
6.uuBuyasbHOE pa3BUTUE XOPAOBBIX HA IPUMEPE JTAHIETHUKA.
7.Penymnukanust monekyn JIHK. Cuntes u-PHK.
8. JAHK.
9.CtpoeHue )KUBOTHOM KIIETKHU.
10.buocunTe3 Genka.
11.Cxema pa3BuTHs SHLIEKIETKH U CIEPMATO30UIOB.
12.CtpoeHue SULEKIIETKN U CIIEPMATO301/1a MIIEKOMUTAIOIINX.
13.KpyroBopoT yrieposa.
14.buocdepa. 'eonornyeckue 000I0UKH 3EMIIH.
15.I'enernka noua.
16.Meiios.
17.Muro3.
18.7-PHK.
19.MoHo- n AUrHOpUIHOE CKPEITUBAHKE.
20.01m1040TBOpEHNE Y LIBETKOBBIX PACTEHUH.
21.BereratuBHOE Pa3MHOKEHUE PACTEHU METOJOM KYJIbTYpPbl TKAHEH.
22.ITocobue MyIbTUMEIUITHOE C KOMIUIEKTOM T1akaTtoB « Ouomnorus 10-11xnaccer.lluronorus. ['enetuka. Cenexuus»
23 Ilocobue MyIbTUMEINITHOE C KOMIUIEKTOM I1akaToB « bronorus 10-11 knaccel. DBOMOIMOHHOE YUCHUE)
24. Tlocobue MyITbTUMEANIHOE C KOMITJIEKTOM IJIAKATOB « XUMUS KICTKID)
Buosaorus 9-11 kaacc.
(Mmonenn)
1.Mogens JIHK.
2.I'epbapuu mo o01Ieit 6UOIOTHH.
3..Ilpumepsl KOHBEPTEHIIMH.
4..Bropoii 3akon I'.Mennens.
5..Cunres Gernka.
6.CTpoeHue KIETKH.
7..buocdepa n yenosexk.
8..TunuyHbie OHOIIEHO3HI.
9.Kpoccunrosep.
10../IencHue KICTKH.
11.DopMBI COXpaHHOCTH UCKOMAEMBIX PACTEHUM U KUBOTHBIX.
12.I'oMo0THs MIJICYEBOTO M TA30BOTO MOsIiCa TO3BOHOYHBIX.
13.I1Ipumepsl 3alUTHBIX TPUCTIOCOOJICHUN Y PACTCHHIA.
14.I'oMo0THSI KOHEYHOCTEH.



IIpniioxkeHnsi: KOHTPOJIbHO-U3MEPUTEIbHbIC MATEPHAJIBI ISl IPOBEICHUS TeKYIIel ,-IPOMeKYTOYHOMH aTTecTalluu

JlabopaTopnas padora Nel
Tema «M3y4eHue npucnoco0JIeHHOCTH OPraHU3MOB K cpejie 00MTaHusD)
Heab pa6oThi: pacCMOTPETh HA KOHKPETHBIX IPUMEPAX MPUCTIOCOOTICHHOCTh OPTaHU3MOB K Cpefic OOMTaHUSI.

Oo6opynoBanme: TabauIa ¢ M300pKEHUEM PA3IMYHBIX TUIIOB KOHEYHOCTEH HACEKOMBIX, H300PaKEHHE )KUBOTHBIX U3 OJTHOTO POJIa, HCTOUHUKHI
JIOTIOTHUTETHbHON H(POPMAITUH, ONIPEICTUTEIIN WIIN ONPEACTUTEIILHBIC KAPTOUKH.

Xoa padoTsl
1. PaccMoTpuTe pa3nuyHbIe THITHI KOHEYHOCTEW HACEKOMBIX (OerareipHasi, mpbiraTesibHas, TUIaBaTellbHasl, KonarenbHas). [IpuBenure mpumepsl

HACEKOMBIX, UMEIOIINX TaKue TUIBI KOHeuyHOocTel. UTto obrmiero B ux crpoeHuu? Yro paznnyno? OObSICHUTE MPUUUHBI 3TUX OTIHYHUI.
2. PaccmoTpuTe M306paxKkeHmna Npea/loXeHHbIX BaM XMBOTHbIX. 3anonHuTe Tabaunuy.

Bun Apean Mecto oburanus ®opma u Pas3Butue korrei
OKpacKa Tena

Arama
KaBKa3ckKas

Arama cremHasa

3. CpemnaiiTe BBIBOJ O IPUCIIOCOOIEHHOCTH KOHKPETHBIX JKUBBIX OPraHU3MOB K YCJIOBUAM OOUTAHUS.
JlabopaTopHas padora Ne2
Tema «M3y4yeHne H3MEHYHBOCTH, KPUTEPHEB BU/IA, Pe3yJIbTaTOB HCKYCCTBEHHOI0 0TOOpa»
Llesab padoThl: 3aKpenuTh Ha MPAKTUKE 3HAHMS YYAIIUXCS O KPUTEPUSAX BUJA U €r0 CTPYKTYpeE.

OO0opynoBanme: )XKUBbIE paCTeHHUs, Uydelia )KUBOTHBIX, FepOapHil ¢ onpeeuTeIbHBIMU KapTOUKaMu, U300paKeHUs )KUBBIX OPraHU3MOB U3
MCTOYHUKOB JIOTIOJTHUTEILHON MH(POPMAITUH.

Xoa padoTbl

1. coctaBuTh MOPGHOIOTUYECKYIO, PUIUIECKYIO U HKOJIIOTO-TeorpaduuecKyto XapakKTepUCTUKHU AJIs KUBBIX OPTaHU3MOB.



2. CpaBHMTb UX n caenatb BbiBOA O BM,EI,OBOVI NPUHaONEXHOCTU 3TUX OPraHN3MOB, NPUYNHAX CXOACTBA U PaA3/TIUYNA.

Kpurepun Buga [TokazaTenu kpurtepus 1 IToka3zaTenu kputepus s
o0bekTa Nel o0bekTa Ne2

1.Mopdonoruaeckuit

2. OU3NOJIOTHUECKUI

3.9konoro-reorpadudeCcKuii

3. OrtBeTbTE Ha BONPOCHI:
-MO>KHO JI TOJIbKO Ha OCHOBaHMH PACCMOTPEHHBIX BaMH KPUTEPUEB CYIUTh O BUIOBOM IMPUHAUIEKHOCTH TaHHBIX opranu3mMoB? [Touemy?

- KakoBa ctpykrypa Buzna?
- KakxoBa posib nomysisiiyii B 3BOJIFOLIMOHHOM Iporecce?
JlaGopaTropHas padora Ne3
Tema: cTpoeHHe pacTUTEIbLHOM, ;)KWBOTHON U 0aKTepPHAJIBLHOH KJIETOK 10 MUKPOCKOIIOM

Lesb: 3aKpenuTh YMEHHE TOTOBUTh MUKPOIIPENApaThl U PaCCMAaTPUBATh UX MOl MUKPOCKOIIOM, HAXOUTh OCOOCHHOCTH CTPOSHHS KJIETOK Pa3InYHbIX
OpraHU3MOB, CPaBHUBATh UX MEXYy COOOH.

Oﬁopyz[OBaHne: MHUKPOCKOIIBI, ITPCAMCETHBIC U ITIOKPOBHLIC CTCKIIA, CTAKAHBI C BO,Z[OI>'I, CTCKILIHHBIC ITAJIOYKHU, JIYK penanHﬁ, APOXKIKHU, KYJIBTYpa
CEHHOI1 MaJIOYKH, MUKPOIIPCIIApAaThI KIICTOK MHOT'OKJICTOYHBIX )KUBOTHBIX.

Xoa padoTbl

1.IIpuroToBbTE MUKpONIpENapaThl KOKUIBI TyKa, OaKTepUn CEHHOU nanodku. [1o MUKpOCKOIIOM pacCMOTPUTE UX, a TAKXKE FOTOBBIM MUKpOIpenapar
KJIETOK MHOTOKJIETOYHOT'O OPraHU3Ma.

2.ConocTaBbTe YBHIEHHOE C H300paskeHHEeM 0OBEKTOB Ha TaOIUIIaX.
3apucyiiTe KJIECTKH B TETPaIsiX U 0003HAYbTE BUANMBIC, B CBETOBOM
MHKPOCKOII, OPTaHH3MBl.

3.CpaBHuTe MeXay co00i 3Tu KiIeTKH. OTBEThTE Ha BOIPOCHI: B UM 3aKITIOUAETCS CXOACTBO U PA3IUUNE KIETOK?
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KakoBbI IpUYMHBI CXOJICTBA U Pa3IMYMsl KJIETOK pa3HbIX opranuzmMoB? [lombiTaliTech 0OBSCHUTH, KaK I1J1a SBOJIOLMS OaKTepuil, ’)KUBOTHBIX,
pacteHuii?

JlaGopaTtopnas paGora Ne 4
Tema «M3YYEHUE W3MEHUABOCTHU. IOCTPOEHUE BAPHAILIMOHHOMN KPUBOW»
Llesib padoThI: 03HAKOMHUMCS C 3aKOHOMEPHOCTSIMH MOAU(DUKATUOHHONW N3MEHUNBOCTH,
METOAMKOMN IIOCTPOECHUS BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.
Oo6opynoBaHue: TUCTHS ay0a, TOMOJSI, BUITHK (UJTH JTFOOOTO IPYTOTO pacTeHus ), IMHEWKa, KapaH /I aIll.

[na BbinonHeHWA paboTbl LenecoobpasHo Pas3aenmTb YUYaLLMXCA Ha rPynnbl MO HECKO/IbKY Ye/I0BEK C TaKMM PacyEéTom, YTobbl Kaxaan rpynna genana paboty Ha
pa3Hom maTepuane. Kaxayto rpynny HeobxoamMmo obecneymTb A0CTaTOUYHbIM KONUMYECTBOM MaTepuana ansa uccnegosanus (ot 50 go 100 o6pasuos).

| Xoa padoThl.
1. U3mepbTe pu OMOIIM JIMHEHKH JJIMHY JIUCTOBBIX MJIACTUHOK.

PesynbTat 3aHecuTe B Tabamuy:

Homep nuctoBoi miiacTUHKA JInuHa TucTOBOM IUIACTUHKH

2. TloctpoiiTe BapHallMOHHBIN Psijl, PACIIOJIOKUB JIUCThS B IOPSIIKE BO3pACTaHUs JJIMHBI JIMCTOBOM MIACTHHBI.

3. HOCTpOI;'ITe BapUAIIMOHHYIO KPHBY1O. I[JUI 9TOT0 HGO6XO,I[I/IMO IIOCUHUTATh YHUCJIIO OTACIIbHBIX BAPUAHT B BAPUALIMOHHOM PAOY. Muz1 YBUUM, YTO Yalle
BCCT'O BCTPCHYAKOTCA CPCAHUC YWICHBI BAPHUALIMOHHOTO psAaa, a K o0onM KOHIIaM pdaa 4aCcToTa BCTPEUACMOCTU 6y,[[eT cHmXKatbcs. Ha ocu 8.6CI_II/ICC
OTKJIaJAbIBACM 3HAUYCHUA OTACIIBbHBIX BCJIUYUH — JJIMHY JINCTOBOM IUIACTUHKH, a 110 OCH OpAHUHAT — 3HAYCHUEC, COOTBCTCTBYIOIIHUC YaCTOTC BCTPCUACMOCTH
JJaHHOM JJIWHHBI JIMCTOBOM MIACTHUHKH.

4. KaknuM# IpyUYMHAMU BBI3BAHO TAKOE PACIIPEEIICHNE BAPUAHT B BApUALIMUOHHOM psty?
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5. CI[CJ'IaTB 0611_[6‘6 3aKJIFOYCHUC O XapaKTCPE KO,[[I/I(I)I/IKaI_II/IOHHLIX W3MEHEHUH U O 3aBUCHMOCTH mpeacioB MOI[I/I(I)I/IKaLII/IOHHOI\/'I N3MCHYMBOCTHU OT BaAXXHOCTH

JTAHHOTO TIPU3HAKA B )KU3HEACATEIILHOCTU OPTaHU3MOB.
JlaGoparopHasi padora NeS
Tema «CocTaBjieHHe cXeM Mepelavyu BelecTB U JHepruu (ueneid NuTaHus)»
Hemnu: 1) npogomkuTs GOPMUPOBAHNE 3HAHUH O LEMSAX U CETSAX MUTAHUS, MPABUIIC SKOJIOTHUECKON THPaMUIbL;
2) yYUTh COCTABIICHUIO CXEM Iepeaul BEIIECTB U SHEPrUH (LeTeil MUTaHusl).
OO0opynoBaHMe: CTaTUCTUYECKUE JAHHbIE, PUCYHKH Pa3IMUHbIX OMOILIEHO30B, TAOIUIIbI, CXEMbI MHUILEBIX LN B pa3HbIX SKOCUCTEMAX.
Xon pa6oThI:

1. 3Has mpaBMIIO Mepexo/ia SHEPTHH € OJJHOTO Tpoduyeckoro ypoBHs Ha qpyroi (okono 10 %), moctpoiite nupaMuy 6MomMacchl Cieayronei
MUIIEBON LENH: paCTCHUS Ky3HEUUKHU JATYIIKA YKH sacTped-3Mees, mpeyiarasi, YTo )KUBOTHBIE TUTAIOTCSI OPraHU3MaMH
— —> —> —>
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npebIAyIIero ypoBHs. buomacca pactenuii Ha uccienyeMoii teppuropun coctasiset 40 T (puc.1)

3meenq,

YKun

NAarywkn

Ky3Heuu-
7

PacteHusa

024681012 14 16 18 20 22 24 26 28303234363840

TOHHBbI
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3meesnq,

YKun

NAaryw-ku

Ky3Heuu-

7

v

Ocobu, MaH
Puc.2. [Tupamua uncen

2. MOCTpONTE MUPAMUTY YUCEI MUIIEBOM LenH (pHc.2), 3Has, YTO Oruomacca oJHOro nodera TpaBsHUCTOrO pacteHus cocrasiseT 5 T (0,005 xr), onHoro
ky3Heuuka — 1 1 (0,01 kr), yka — 100 r (0,1 kr), 3Meesna — 2 Kr.

3. PaccunTanHble 3HaUCHUS BIIUIIIHNTE B Ta6J'II/II_[y.

4. OTBeThTE HA BOIIPOCHI:

27



e Yro Takoe 1enb MUTAHUA U YTO JIEKHT B €€ OCHOBE?
e B ueM CymHOCTb ITpaBUiIa HKOJIOTHYECKON MUpaMHIbI?
e UYewm ompezemnsiercst yCTOMYMBOCTb OHOLIEHO30B?

JlabopaTopnasi padota Ne6.
H3yyeHnne u onucaHue IKOCHCTEMbI CBOEIl MECTHOCTH.
BbisiBjieHMe TUIIOB B3aUMO/1eliCTBUSI Pa3HbIX BU/10B
B IAHHO# 3KocHcTeMe (Ha mpuMepe 1yOpaBbl).
Heas padoThl: 1) U3yunuTh CTpYKTYpy OMOLIEHO3a JyOpaBbl, pACCMOTPETh  TOKA3aTeNd, XapaKTepU3yIOLIe OHOICHO3;
2)BBISIBUTH MHOT000Opa3re MEXBHUIOBBIX B3aUMOOTHOIICHUH, OINpPEIeTUuTh UX 3HAYCHUE B TIPUPO/IE U )KU3HU YEJIOBEKa.
Oo6opynoBanme: Tabnuna «broreHo3 gyOpaBbl», repOapHbIe PACTEHUS U KOJUICKIIUH KUBOTHBIX JaHHOTO OMOIIEH03a, MHCTPYKTUBHBIE KAPTOUKH
Xox padoThI.
1. 1)Bsiaenute sipychl jieca 1 OMMIIUTE KaXJI0T0 Apyca BUIOBON COCTaB paCTEHUI.
2).0TmeThTe, OT KakuX (PaKTOPOB 3aBUCHUT SIPYCHOCTH Jieca.

I1. 1) OT™MeThTe BUIOBOI COCTAB KUBOTHBIX B KaXIOM SpYCE.

2) IIpuBennTe mpUMeEpHI BIUSHUS PACTCHUM HA KUBOTHBIX M XXMBOTHbIX HA pacTeHus. [laHHble BHecuTe B TabauLly.

Buner Opranusmsl, BCTyNAIONIIME BO 3HayeHue
B3aMMOOTHOIIIEHUH | B3aUMOOTHOIIEHHS
CHUMOHN03
MHUKOpH3a
MapasuTU3M
XHUIHUYECTBO
KOHKYPEHITUS
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3)3anuimTe NpuMeEpPHI MUILEBBIX LENEHN B spycax.
1I1. 1)OxapakTepu3syiite HUKHHUM Apyc Jieca (MOACTUIIKY, IOYBY, X OOUTaTeIEH,
OTMETHTE 1IeNH MMUTAHUA).
1V. OObsicHuTe 3HAUYCHHUE JIeca B IPUPOJIE U )KU3HU YEJIOBEKa.
V. BeiBoa. Uto Takoe nyopaBa?
IMpakTnueckas padora Nel.
«PeleHne reHeTHYeCKUX 32124 U COCTaBJIEHUE POJIOCTOBHBIX»

Lles padoThI: HA KOHKPETHBIX IPUMEPAX PACCMOTPETh HACIEJOBAHUE IPU3HAKOB, YCIOBUS UX MPOSIBICHUS; IPOJODKUTH POPMUPOBAHUE YMEHHUS
aHAJIM3UPOBATh U PELIaTh 337a4l Ha MHOTOTHOPUIHOE U JUTHOPHIHOE CKPEIIMBAHMS; 3alIMCHIBATh 3a/1a4H, €€ PeIlICHHE OTBET; MOJIb30BATHCS
TeHETHYECKOW CUMBOJIMKON; OOBSICHATH 3aKOHOMEPHOCTH HACJIEJIOBAHUS C MTOMOIIBI0O OCHOBHBIX MOHATHI T€HETUKU U IUTOJIOTHH.

OO6opynoBaHne: HHCTPYKTHBHBIC KAPTOUKH-3aaHUS.
Xoxa padoThl.
1. ITostHOE TOMUHUPOBAHUE.

JypmaH, UMeIoUIHid MypIypHbIe LBETHI, 1Al MPpU camoomnbuieHHH 30 TOTOMKOB C IypITypHBIMU LIBeTaMH U 9 ¢ 6enpiMu. Kakue MOXHO clienath BBIBOIbBI
OTHOCHTEJILHO HACJIEZIOBAaHUsI OKPACKU LIBETOB y 3TOro Bujaa? Kakas 4acTb MOTOMKOB, UMEIOIIUX ITypIyPHbIE LIBETHI, JOJDKHA JaBaTh «YUCTOE)» IO 3TOMY
[IpU3HAKY TOTOMCTBa?

2. Ha HemnoJiHOe JOMUHUPOBaHME.

VY npBUHOTO 3€Ba KpacHas OKpacKka IBETKOB A HE MOJHOCTHIO JOMHHHUPYET Haj O0eoil okpackoil a. B3ammoelicTBre TEHOB A U a JTaeT PO30BYIO
OKpacKy 1BeTKOB. [Ipu ckpemuyBanuy JByX pacTeHUH JIbBUHOTO 3€Ba MOJIy4€HbI THOPUIbI, U3 KOTOPBIX ¥4 MMeNa KpacHbIEe LIBETKU, %2 PO30BbIE U Y4 Oelble.
Omnpenenure reHOTUN U (PEHOTUI POAUTEIECH.

3. KonoMnHMpoBaHMe — HaclIeJOBaHUE Py KpoBHU denoBeka B cucteme ABO.
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Y marepu TpeThs rpyIla KpOBH y OTLIa — HeM3BeCcTHA. PeOeHOK nMeeT nepByto rpyniy. MokeT Jid y oTia ObITh BTOpas IpyIa KpoBu?
4. IlosmrndpugHoOEe CKpemMBaHue.

e Kakas gacTe mOTOMCTBA OT camoonbuieHus: TuOpuaa AaBBCc OyeT JOMUHAHTHA 110 BCEM T'eHam?

e VYV QymmcTOro ropouika BEICOKUIA POCT pacTeHUs, 3€JI€HbIHN LBET U riaakas ¢opMa ceMsiH — JOMUHAHTHbIE pU3HAaKU. CKpellleHbl paCTeHHUS:
BBICOKOE C 3€JICHBIMU C 3€JICHBIMH MOPIIMHUCTHIMU CEMEHAMHU U KapJIMKOBOE C 3€JI€HBIMU IMIaIKUMU ceMeHaMu. VI3 THOpUIHBIX CEMSIH BBIPOCIIO V4
pacTeHUi BBICOKHX C 3€JIEHBIMH IJ1aIKUMHU CEMEHAMU U Y4 BBICOKUX C KEJITHIMU INIaIKUMU ceMeHaMH. KakoBbl T€HOTHUIIBI CKPEIIEHHBIX PACTEHUI?

5. Ha cuenieHHoe ¢ 10J10M HacJIeI0BaHHE.

OTGLI " CbIH JAJIbTOHUKH, @ MaTh PA3JIMIACT IBETAa HOPMAJIbHO. OT KOT0 CBIH YHacJeaoBajl I'cH JaJIbTOHU3MaA: €CJIN U3BCCTHO, YTO MOCJIeTHUHN SBJISICTCS
PEUCCCUBHBIM U JIOKAJIM30BaH B X-XpOMOCOMe?

I1. AHanu3 pogoC/I0BHBIX.

B cembe poauiicst romy0oriia3blii TEeMHOBOJIOCKIM peOSHOK, TOX0XKHIA IO TUM IPU3HAKaM Ha 0THA. MaTh y peOeHKa Kaperias3as TEMHOBOJIOCas,
6aly1IKa 1Mo MaTepUHCKON JIMHUM — TOTy0O0T 1a3asi TEMHOBOJIOCAs, ISTYIIKa IO MATEPUHCKOM JIMHUU — Kaperiia3blid CBETIOBOJIOCKIH, 0a0yiika 1
JieylIKa 110 OTLIOBCKOH JINHUU — Kaperja3ble TEMHOBOJIOCHIE.

CocTaBbTe cXEMY POJOCIOBHBIX TPEX MOKOJEHUIN U ONPEEIINTE:
a) KaKOBbI T€HOTHITbI BCEX YIOMSHYTBIX JIUII;

0) KaKoBa BEPOSATHOCTh POKJICHHS B 3TOW CEMbE rOJTy0O0TrIa30T0 CBETIOBOIOCOTO peOeHKa; KAKOBA BEPOSTHOCTh POXKICHHS Kaperiazoro
CBETJIOBOJIOCOTO peOeHKa?

IIpakTyeckas padora Ne 2.
AHAJIM3 ¥ OLIeHKA MOCJIe/ICTBHIl 1esITeJIbHOCTH YeJ0BeKa B IKOCHCTEMAaX.

HCJII/I: 1) C(bOpMPIpOBaTB MMpCACTABJICHUC O BSaHMOHCfICTBHC (baKTOpOB Cp€abl, YMCHHUEC OLCHUBATH BIIMAHUEC ACATCIbHOCTH Y€JIOBCKA HA BUBI,
9KOCUCTEMBI U IPUHUMATh PCUICHUSA 110 UX OXpPaHE.

2) chopMupoBaTh IPEICTABICHUS O IPUPOIHO-PECYPCHBIX BO3MOXKHOCTSAX OKPY KaIoIIe cepbl, yMEHHE OIEHUBATh UX COCTOSIHHE M IPUHUMATD

pEIICHHS IO UX OXpaHe.
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OOopynoBaHue: KapTa 3Kojorudeckue npoodiaemsl Poccun, yueObnuk reorpadus Poccun, npupona 8 kinace, pedepaTsl, BHIIOTHEHHBIE yYallUMHCS 10
JAHHOM TeMme, HHpOopMalus U3 TEPUOAMYECKON TIEUaTH O BIUSHUH JeSITEIHHOCTH YeJIOBeKa Ha Onocdepy M OKpyKaromlyro Cpemy.

Xoxa padoThI:

3ananue 1: BnusiHue aHTpOnoreHHoro ¢pakTopa Ha OKPYKaIOILYI0 CPey, PACTUTENbHBIN U )KUBOTHBIN MUp (caMOCTOATEIbHAs padoTa B IpyMIax C
TEKCTOM y4eOHMKa, pUCYHKaMH, TaOJIUIIaMU, TEKCTAMH TeUaTu, pedepaTamu).

1. Onpenenure GopMbl BIUSIHUSA YEJIOBEKA HA )KUBYIO [IPUPOY.
2. IlpuBenure npuMepbl 3TUX BIHUSHUI.
3. JlaHHbIe 3aHecuTe B TaOIUILY.

BnvaHMe YenoBEKa Ha XKUBYIO NPUPOAY.

DopMbI BIUSHUS [Tpumepsl [TocnencTBue BIUAHUS

38.IlaHI/Ie 2. Ilo cBoum MOCJIEACTBUSM BO3JICHCTBHUS YEIOBEUECKOr0 O6H.[€CTB8. Ha cpeny oOuTaHUA MOTYT OBITH HOJIOKUTEILHBIMU U OTpULATCIIbHBIMHU.

Brimucath B OJHY KOJIOHKY MOJOXHUTENbHBIE B IPYTYIO OTPUIIATENIbHBIE MTOCIEICTBUS BO3ICHCTBHSI UEIOBEUECKOT0 00IIeCTBa Ha Cpedy
oburtanust — CrenaTth BBIBOJ, YTO OTPHUIIATEIIBHBIX BO3JICHCTBUN OOJIBIIE, YTO €IIle HE BCE BO3MOKHOCTH MCIIOIB3YET YEIIOBEK JIJIsI UCIIPaBICHUS
BBI3BaHHBIX HAPYIICHUN.

[IpemnoxxuTe myTH pemeHnst STUX MPOOIIEM.

TemaTH4ecknii KOHTPOJIb M0 TeMe «CTPYKTYpHasi OPraHU3alMs sKUBBIX OPraHU3MOBY» 9 KJacce
Koumponvuaa paboma paccuumana na 1 uac
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Yacrtes 1 (A)
Buvibepume 00un omeem uz npeonodcenHvix 4emvipéx.
Al. B pe3yJbTaTe MHUTO03a YHCJI0 XPOMOCOM B KJIETKAX TeJia

1) ymeHbIaeTcs BABOE 3) coxpaHsieTcs HEU3MEHHBIM
2) yBEIMYMUBAIOTCA BJIBOE 4) u3meHsieTcs CIIy4aiHo
A2. IlnazmaTuyeckass MeMOpaHa KUBOTHOM KJIETKHM, B OTJIMYHE OT KJIE€TOYHON CTEHKH pacTeHUil
1) cocTouT U3 KIIETYaTKH 3) npouHasi, He3TaCTUYHAs
2) COCTOMT U3 OEJIKOB U JUMHJIOB 4) nmpoHuIIaeMa JIJIsl BCEX BEILECTB
A3. [lutomnazmMa He BBINOJIHSACT QPYHKIUIO
1) mepemerieHus BeLECTB 3) nuTtaHus
2) B3aUMOJICMCTBUS BCEX OPraHOMJIOB 4) 3a1IUTHYIO
A4. Ha noBepXHOCTH HIEPOXOBATOM IHIAOIIA3ZMATHYECKOMN CETH Pa3MeIalTCs
1) nm3ocoMbl 2) MUKpPOTPYOOUKH 3) MUTOXOHApUN 4) pubocombl
AS. I'1aBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SIIPA SABJISIIOTCH
1) xpomocombl  2) puOGOCOMBI 3) MUTOXOHApPUU 4) xJI0pOIIaCTHI
A6. Koin4ecTBO XpOMOCOM B COMATHYECKHMX KJIETKAX YeJI0BeKAa COCTABJIsIeT:
1) 46 2)23 3)48 4)24

A7. Ha kakoil cTaiuM NPOUCXOJAUT PACXO0KACHHE XPOMATH/I K MOJIOCAM KJIETKH B MUTO3e:
1) anmadaza 2)remodaza  3)meradaza 4)mpodaza

A8. O0MeH BellecTB MeKIY KJIETKOH 1 OKPY:Kalollell cpeioil peryjaupyercsi:

1) IIa3MaTHYeCcKOM MeMOpaHoi 3)snepHoil 060104KOM

2) SHJOIUIA3MaTHYECKOM CEThIO 4)uurorniazMoi

A9. AKTMBHBIH NEPHOJ KU3HU KJIETKH, KOT1a 0CYIIECTBJIsIETCH CHHTEe3 OPraHu4eCKUX BellecTB, yABOCHHE XPOMOCOM HA3bIBAeTCs
1) muTo3zom 2) unrepdazoit 3) meiiozom 4)amMuTO30M

A10. HocutensiMu Hac/1eICTBeHHOH MH(pOpPMAaLUK B KJIeTKe SIBJISIOTCH:

l)xsoporactel  2)MUTOXOHAPUU  3)XpoMocOMbl  4) pubOCOMBI

Yacrs 2 (B)
B 3a0anuu B1 evibepume mpu 6epHuix omeema u3 uiecmu.
B1. Yem xapakTepu3yercs pacTHTEJIbHAs KJeTKa?

1) CIOCO0 MUTaHUS reTepOTPOPHBII
2) OTCYTCTBYET TITMKOKAJIHKC

3) BaKyOJIM OOBIYHO MEJIKHE

4) croco0 nuTaHus aBTOTPO(HBII
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5) KJIETOYHAsI CTCHKA OTCYTCTBYET
6) BAKYOJIM KPYIHBIE C KIIETOYHBIM COKOM

Ilpu svinonnenuu 3a0anus B2 ycmanosume coomeemcmaue mexncoy coo0epirHcaHuem nepeoco u 6mopozo cmoiodyos.
B2. YcTraHoBuTe COOTBETCTBHE:

A)xpaHeHHe reHeTHYeCKOi HHPOopMaIiu 1) sapo

b) cunres AT® 2) puboCcoMBbI
B)cunTtes 6enkoB 3) MUTOXOHIpUU

I') yuacTHe B KJIETOUHOM JIETIEHUH 4) ueHTpHONIH

IIpu vinonnenuu 3a0anust B3 ycmanosume npasunvhyio nociedo8amenbHoCHs OUOI02ULEeCKUX NPOYECccos.
B3. YcranoBuTe moc/ie10BaTe/IbHOCTb CTAAUI MUTO3A:
A )anadaza b) mpodaza B) unrepdaza I'renodasza H)metadaza

Yacts 3(C)
/latime noauwiii pazeépruymuolii omeem.
C1. KakoBo ctpoeHue u pyHkuuu sjapa?

Kpurtepun onennBanus:

3a BepHOE BBITIONHEHUE KaXKI0T0 3aaanus yact 1(A) — 1 Gan.

MaxcuMaJjibHblil 0a/u1 3a yacthb 1(A) — 10 6as10B.

3ananus yactu 2(B) omleHUBaIOTCS OT HyJISI 10 IBYX OaJJIOB:

- oTBeT 0O€3 ommnooK — 2 Oaia;

- OTBET COJIEPKUT OJHY OIHOKY — 1 6asu;

- OTBET HEBEPHBIN WJIH OTBET, CoepkKaliuii 2 u 6ojee omubok, — 0 6ayoB.

MaxkcumanbHblil 6a/u1 32 yacthb 2 (B) — 6 6anm0B.

Yacts 3 (C)

CopepxaHrie BEpHOTO OTBETa M YKa3aHUS K OIEHUBAHUIO (JIOMYCKAIOTCSI HHBIE (JOPMYITHUPOBKH OTBETA, HE MCKAXKAIOIINE €T0 CMBICIIA).

- OTBET BKJIFOUAET BCE Ha3BAHHBIC BBIIIE YJIEMEHTHI OTBETA, HE COJICPKUT OMOJIOTHYECKUX OMMOOK — 3 Oana;

- OTBET BKIIIOUAET 2 U3 HA3BAHHBIX BHIIIE AJIEMEHTOB M HE COJICPIKUT OMOJIOTHUECKHUX OIIUOOK, MIIH OTBET BKIIOYAET 3 Ha3BaHHBIX OTBETA, HO
COJICPXKUT HETPyObIe OMOJIOTHYECKHE OTUOKY — 2 Oaa;

- OTBET BKIItOUaeT | U3 HA3BAHHBIX BHIIIE AJIEMEHTOB M HE COJIEPIKUT OMOJIOTHUECKHUX OIIUOOK, MIIH OTBET BKJIFOYAET 2 Ha3BaHHBIX OTBETA, HO
COJICPXKUT HETpyOble Omosornueckue omuoku — 1 6amr;

- OTBET HEMPAaBWILHBIN — () 6AIOB.

MakcumanbHbli 0a/u1 — 3 0asuia.
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[IIkajia nepeBoja 0a/10B B IKOJIBHYI0 0TMETKY
MakcumanbHbIi 0amt 3a padoty — 19 6amios.

«5» — 17-19 6amnos

«4» — 14-16 6amnoB

«3» — 10-13 6amnoB

«2» — Mmenee 10 0amioB
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