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|. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ®AKYJIBTATUBHOI'O KYPCA
«OCHOBBI COBPEMEHHOM BUOJIOT Ul»

JINYHOCTHBIMH pe3yJibTaTaMu 00y4deHUs: oOmiell OMoJIoTHH B cTapiieil mpoduiIbHON
IIKOJIE SIBIISTIOTCSI:

* pa3BUTHE [103HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CLIOCOOHOCTEH
y4aluxcs;
* yOS)KZICHHOCTh B BO3MOXKHOCTH TIO3HAHHS MPUPOIBI, B HEOOXOIMMOCTH Pa3zyMHOTO

HCIIOJIB30BaHUA HOCTI/DKGHI/If/’I HAayKM W HaHO TEXHOJIOT Ui JJIA I[aHBHef/’IH_IeI‘O Pa3sBUTUA
YCJIOBECYCCKOI'O O6H.[€CTB3,

* yBa)KEHHE K TBOPLAM HAyKd M TEXHHKH, OTHOIICHHE K OMOJOrMM KaK K JJIEMEHTY
0011e4€eI0BEYECKOI KYIbTYpHI;

¢ CaMOCTOSATCIIbHOCTD B HpI/IO6peTeHI/II/I HOBBIX 3HAHHUH U MMPAaKTHUYICCKUX YMGHHﬁ;
®* I'OTOBHOCTh K 06OCHOBaHHOMy BBI60py JKU3HCHHOI'0O IIYTH B COOTBCTCTBUU C

COOCTBEHHBIMU HHTEPECAMU U BO3MOKHOCTSIMHU;

* MOTHBALIUSI OOpPa30BATEIbHOW JIE€ATENbHOCTH IIKOJBHUKOB HA OCHOBE JIMYHOCTHO-
OPHUEHTUPOBAHHOI'O MTOAXO0AA;

* opMHpOBaHNE IEHHOCTHBIX OTHOIICHUH APYT K APYTY, K YIUTEII0, K aBTOPAaM OTKPBITHI

U U300pEeTeHUH, K pe3yabTaTaM 00y4eHHUsI

MeranpeaMeTHbIMH pe3ylibTaTaMu OOydeHUs OMONOTMHM B cTapiieil NpoUIbHON IIKOJE
SIBJISIFOTCSL:

* IpuoOpeTeHNE U 3aKpeIIeHHue HaBbIKOB () (EKTUBHOTO MTOJYUYEHUS U OCBOEHUS y4eOHOTO
MaTepuaia C HCIOJIb30BaHHWEM Y4eOHOM nuTepaTypsl (yUeOHHMKOB U MOCOOMI), Ha JIEKIUSX,
CCMUHAPCKUX U MPAKTUUCCKUX 3aHATUAX,

* OBJIaJICHHE HABBIKAMH CaMOCTOSITEILHOTO MPHOOPETEHUSI HOBBIX 3HAHWMN, OpraHU3alluu
y4eOHOW JESITeNIbHOCTH, TOCTAaHOBKH II€Jied, IUIAaHUPOBAHUS, CAMOKOHTPOJS M OIICHKHU
pe3yJabTAaTOB CBOEHM IEATENbHOCTH, YMEHUSMH TMPEABUIETh BO3MOXKHBIC DPE3YJIBTAThl CBOMX
JIEHCTBHIA,

* IOHMMaHUE pa3INuuidl MEXAYy aJbTepHATUBHBIMH (aKTaMU U TUTMOTE3aMH s UX
06’B$[CHCHI/I$[, TCOPCTUUCCKUMHU MOJCISIMU u pCaIbHBIMHA O6T)CKTaMI/I, OBJIAJICHUC
YHHUBEpPCAIbHBIMU Y4€OHBIMU JIEHCTBUSMU Ha MpPUMEpax T'MIoTe3 s 0OBbSCHEHUS U3BECTHBIX
(aKkTOB M AKCIIEPUMEHTATIBHON MPOBEPKH BBIIBUTAEMbIX THUIIOTE3, Pa3pabOTKH TEOPETUUYECKUX
MOJIEIEN TTPOLIECCOB WU SIBJICHU;

* hopMUpOBaHHE YMEHUN BOCIPUHUMATD, MlepepadaThIBaTh U MPEABABIATE HHPOPMAIUIO
B CJOBECHOH, 0Opa3HOH, CHMBOJIMYECKOH (opMax, aHaIM3UpOBaTb M IepepadbaThiBaTh
MOJYYEHHYIO HH(POPMAIIHIO B COOTBETCTBUU C IMOCTABICHHBIMU 3371a4aMH, BBLACTSATH OCHOBHOE
CoJiepsKaHuE MPOUYUTAHHOIO TEKCTa, HaXOJIUTh B HEM OTBEThl Ha IIOCTABIEHHBIE BOIIPOCHI U
U3JIarath €ro;

’HpI/IO6pCTeHI/IC OIIbITa CaMOCTOATCIIbBHOI'O IIOMCKA, aHalInu3a U 0T6opa I/IH(bOpMaI_II/II/I C
HCIIOJIB30BAHUEM Pa3JIMYHBIX HCTOYHHKOB MW HOBBIX I/IH(l)OpMaIII/IOHHBIX TEXHOIOTHI JII
PEUICHUA TO3HABATCIIBHBIX 3a/1a4;

* Pa3BUTHE MOHOJIOTMYECKON M JUAJIOTMYECKOM pE4YM, YMEHUS BBIPAKaTh CBOM MBICIH U
CIIOCOOHOCTH BBICIYIIMBAaTh COOECEHMKa, TOHMMAaTh €ro TOYKY 3pEHHs, NMPU3HABATH MPaBO
JPYroro 4egoBeKa Ha MHOE apryMEHTUPOBaHHOE MHEHUE;



* OCBOCHUE NIPUEMOB JICHCTBHI B HECTAaHAPTHBIX CUTYAIHsX, OBJIAICHUE SBPUCTUICCKIMH
METOJaMH pelIeHus po0iIeM;

* popmupoBaHue yMeHHI PabOTaTh B IPYIIIE C BBIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX
poneixi, MNpEACTaBJIAThL U OTCTAUBATh CBOU B3TJIAABI U YGC)KI[CHI/ISI, BCECTU JHUCKYCCHUIO.

IIpeamMeTHbIe pe3yabTaThl YriyOJIEHHOIO M3y4eHUs 00LIe OMONIOruu B CTapUIMX Kiaccax
IIKOJIbI IPECTABIIEHbI B COAEPKAHUU Kypca 1o TeMaM. J[oCTHKeHHEe JTMUYHOCTHBIX pe3yIbTaToOB
OLIGHUBAETCS Ha KAYeCTBEHHOM ypoBHE (0e3 oTMeToK). CPOopMHUPOBAHHOCTH METAPEAMETHBIX U
NpPEIMETHBIX YMEHUH OIICHHMBaeTCs B Oaiiax Mo pe3yibTaraM TEKYIIEro, TeMaTH4eCKOTO U
UTOTOBOT'O KOHTPOJIS, @ TAK)KE 10 PEe3yJIbTaTaM BbIIIOJHEHUS Ja0OPATOPHBIX M MPAKTHUECKUX
pabor.

BoinyckHUK HA yriry0JIeHHOM YPOBHE HAYYHTCS:

— paciio3HaBaTbh U OIMMCHIBATH OCHOBHBIC YaCTH W OPraHOMAbI KJIICTKH, OpraHbl 1 CUCTCMbI OPraHOB
YCJIOBCKaA, OpFaHBI IIBETKOBOT'O paCTGHI/IH, OpFaHLI U CUCTCMBI OpFaHOB JKHNBOTHBIX, paCTeHI/IH
pa3HI)IX OTACJIOB, ) KUBOTHBIX OTACJIBHBIX TUIIOB M KJIACCOB,

- CpaBHI/IBaTB 6I/IOJ'IOFI/I‘IGCKI/I6 06T>GKTLI (KJ'ICTKI/I, TKaHH, OpraHBI U CUCTEMBI OpI‘aHOB, Opl"aHI/ISMLI,

HpeI[CTaBHTeHCﬁ OTACJIIBHBIX CUCTEMATUYCCKUX I‘pyHH) U aej1aTb BBIBOJABI HA OCHOBEC CpaBHeHI/IH;

- OIIPEJENsATh NPUHAUICKHOCTh OMOIOTHYECKUX OOBEKTOB K ONpEIeIeHHON CUCTEMAaTHYeCKOM Tpymie
(xmaccuukanms);

- OLICHUBATh POJIb OMOJOTHYECKUX OTKPBITMM M COBPEMEHHBIX MCCIEIOBAaHUN B Pa3BUTHH
HayKHU U B IPAKTUYECKON NEATEIbHOCTH JIFOJIEH;

- OLIECHUBATh poJib Ouonoruu B (OPMUPOBAHMU COBPEMEHHOW HAYYHOW KapTUHBI MHUpAa,
MIPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHS OMOJIOTHH;

- YCTaHABIMBATh M XapaKTEPU30BATh CBsI3b OCHOBOMOJATAIOIIUX OHOJOTHYECKHUX IMOHSATHIMA
(kmeTka, OpraHm3M, BHUJ, JKOCHCTeMa, Ouocdepa) ¢ OCHOBOMOJATAIOIUMHU TMOHSTHUIMHU
JIPYTUX €CTECTBEHHBIX HAYK;

- 00OCHOBBIBaTh CUCTEMY B3IVISIZIOB HA KUBYIO MPUPOAY U MECTO B HEM YellOBeKa, TPUMEHSIS
OMOJIOTMYECKUE TEOpUM, YYCHHS, 3aKOHBI, 3aKOHOMEPHOCTH, MOHHMAaTh TPAHMIIBI HX
MPUMEHUMOCTH; - TMPOBOJIUTH Y4eOHO-MCCIENOBATENbCKYIO JEATENBHOCTh MO OWOJIOTHU:
BBIIBUTaTh TUIIOTE3bI, TNIAHUPOBATH PadOTy, OTOMpATh U MPE0OPa30BHIBATH HEOOXOAUMYIO
nH(OpMaIrio, MPOBOIUTH IKCIIEPUMEHTHI, HHTEPIIPETUPOBATH PE3yIbTAThI, E1aTh BBIBOIBI
Ha OCHOBE TIOJYYEHHBIX pE3yJbTAaTOB; - BBISIBIATH M OOOCHOBBIBATH CYIIIECTBEHHBIE
OCOOCHHOCTH pa3HbIX YPOBHEW OpraHM3allud >KU3HH, - YCTAHABIMUBATH CBSA3b CTPOCHUS U
(GYHKIMI OCHOBHBIX OHMOJOTHMYECKHX MAKpPOMOJEKYJ, MX POJb B IMpolieccax KIETOYHOTO
MeTadoIn3Ma;

- pemaTh 3a7a4M Ha omnpeeneHue nociaeaoarenbHocty Hykineotua08 JJHK n uPHK (MPHK),
antukonoHoB TPHK, mocienoBaTenbHOCTH aMUHOKHUCIOT B MOJIEKylle Oenka, MpUuMeEHss
3HAHUST O PpPEAKUUAX MATPUYHOTO CHHTE3a, T[EHETUYECKOM KOJE, TMPHUHIINIE
KOMILJIEMEHTAPHOCTH;

- IeNaTh BBIBOJIBI 00 U3MEHEHUSX, KOTOPhIE MPOU30UIYT B MPOIIeccaX MaTPHYHOTO CHHTE3a B

cydae M3MEHEHUs MOCIIeI0BaTeNbHOCTH HyKIeoTu10B JJHK;



- cpaBHUBaTh (asbl JEJeHHs KIETKH;, pellaTh 3aJaud Ha OIpeAeNieHUEe M CpaBHEHHE
KOJIMYECTBa reHeTrdeckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOUHBIX

OpPraHU3MOB B pa3HbIX (pazax KJIETOYHOTO IIHMKJIIA;

BBISBIIATH CYILIECTBEHHBIC IIPU3HAKA CTPOCHMS KJIETOK OPTaHU3MOB Pa3HbIX LIAPCTB KUBOU

NPUPOIBI, YCTAaHABIMBATH B3aMMOCBSI3b CTPOCHHS ¥ (DYHKIIHIA 9acTel M OPraHOMIOB KIIETKH;

- 000CHOBBIBATh B3aMMOCBSI3b IJJACTUYECKOI'O M HHEPreTUYEeCKOro OOMEHOB; CPABHUBATh
IPOLIECCH] MIIACTUYECKOIO U SHEPreTUYECKOro OOMEHOB, IPOUCXOIAIIMX B KIETKaX KUBBIX
OpraHU3MOB;

- OIIPEACIIATh KOJIMYECTBO XPOMOCOM B KJIETKaX PacTCHUH OCHOBHBIX OTJEIOB Ha PA3HBIX
JTanax >KM3HEHHOI O LIUKIIa;

- peliaTh 'reHEeTUYECKHE 3aaul Ha AUTHOPHUIHOE CKpELIMBaHME, CLETJICHHOE (B TOM 4HCIIe
CLIETIJICHHOE C II0JIOM) Hacjel0BaHHe, aHAJM3UPYIOIIEee CKpEIMBaHUE, IPUMEHSS 3aKOHBI
HACJIEJACTBEHHOCTH U 3aKOHOMEPHOCTH CLEINIEHHOTO HACJIEI0BAHHUS;

- pacKpbIBaTh MPUYHMHBI HACJIEICTBEHHBIX 3a00JIeBaHUI, apryMEHTHPOBATh HEOOXOAUMOCTh

Mep MpeayNpexACHUs TAKUX 3a00J1€BaHUM;

CPaBHHMBATh Pa3HBIC CIIOCOOBI PA3MHOKEHHUS OPTaHH3MOB;

- XapaKTeprU30BaTh OCHOBHBIC ATAIlbl OHTOT'CHE3a OPraHU3MOB;

- BBISIBJIATh TIPUYHMHBI U CYIICCTBEHHBIC MPU3HAKU MOAM(DHUKAIMOHHOM W MYTAllMOHHOMN
U3MEHYMBOCTH; OOOCHOBBIBATh POJb M3MEHYMBOCTH B ECTECTBEHHOM M HCKYCCTBCHHOM
otbope;

- 000CHOBBIBATH 3HAYEHHE Pa3HbIX METOA0B CCICKIMUN B CO3JaHUNU COPTOB paCTCHHﬁ, nopoa
YKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

- 000CHOBEBIBATH IMPUYIUHBI U3SMCHACMOCTH U MHOFOO6pa3I/I$I BUOB, IPUMCHSASA CHHTCTUYCCKYIO
TEOPHIO IBOJIOIIHH;

- XapaKTepu30BaTh MOMYJSAIUI0 KaK eIUHUIY SBOJIOIHMH, BHA KaK CHCTEMaTHYECKYIO
KaTErOPHUIO U KaK pe3yJabTaT HBOJIOIHH;

- YCTaHABIIUBATDH CBSA3b CTPYKTYPHI U CBOMCTB SKOCHUCTEMBI;

- COCTaBJIATh CXEMbI TMEPEHOCa BEIIECTB M HHEPrUM B DJKOCHCTeMEe (CeTH MUTaHus),
MMPOrHO3NpPOBATH UX UBMCHCHHA B 3aBUCUMOCTH OT U3MCHCHUSA q)aKTOpOB CpCabI;

- aQpTyMEHTUPOBATH COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SKOJOTUYECKUM TIpodIeMaM 1
MOBEJICHUIO B TPUPOTHOM Cpejie;

- 000CHOBBIBaTh HEOOXOAMMOCTh YCTOWYMBOTO pPa3BUTUS Kak YCJIOBHSI COXpaHEHUS
ouochepsl; - OLIEHUBATh TPAKTHYECKOE U ATUYECKOE 3HAYCHIE COBPEMEHHBIX HCCIEI0BaHUN
B OMOJIOTUH, METUITNHE, SKOJIOTHH, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OIEHKY;

- BBISIBIISITh B TEKCTE OMOJOTHYECKOTO COJIEpXKaHUS MpoOJieMy U apryMEHTHPOBAaHHO e

OOBACHATE;

NPOBOJMUTH CAMOCTOSATENBHBIN MOUCK OMOJIOrHYecKoil MHpOpMaMK: HAXOAUThH B TEKCTE yuyeOHUKA U
JOTIOJTHUTENBHON JIUTEPAaTYpbl OTJIMYMUTENbHBIE NMPU3HAKH OCHOBHBIX CHCTEMAaTHUECKUX TPYIIN; B
OMOJIOTMYECKUX CJIOBapsX M CIPABOYHMKAX 3HAYCHUS OHMOJIIOTMYECKMX TEPMUHOB; B Pa3IMYHBIX
MCTOYHUKAX HEOOXOIUMYI0 HMH(POPMALHUIO0 O J>KMBBIX OpPraHU3Max, OMOJOIMYECKHX Mpoleccax M
00BbeKTax (B TOM YHCIE C HCIOJIb30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA)



- IPEJICTaBIISATh OMOJIOTHUUYECKYI0 MH(OpPMaIUIO B BUJE TEKCTA, TaOIMIIBI, CXeMbI, rpaduka,
JarpaMMBbl U JIeJIaTh BBIBOJIbI HA OCHOBAHHH IPEICTABICHHBIX JIAHHBIX; MPEOOPA30BHIBAThH

rpaduk, TabnuIly, TUarpamMmy, CXeMy B TEKCT OMOJIOTHYECKOTO COACPKAHUSI.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThHCSI:
OpP2aHU308b16AMb U NPOBOOUMb UHOUBUOYATLHYIO UCCAE008AMENbCKYI0 0esIMeNlbHOCHb NO
ouonocuu (unu paspabameieamsv UHOUBUOYAILHBIL NPOEKN). BblOGUSAMb 2UNOMESD,
nianuposams pabomy, omoupamv u npeodPaAz0evieamv HeobXOOUMYI UHGoOpMayuro,
APOBOOUMb IKCNEPUMEHMbL, UHMEPNPEMUPO8AmMs pe3yibmamol, 0elamsb 6bl600bl HA OCHOBE
NOJYYEHHBIX Pe3YIbIMamos, npedCcmasiams NPOOYKmM C80UX UCCIe008AHULL

APOCHO3UPOBAMb NOCIEOCMEUSL CODCTNBEHHBIX UCCAEO008AHULL C YYEemMOM IMUUECKUX HOPM U
9KONOUHECKUX MPebOBaAHULL,

8b10€IAMb  CYUeCmBeHHble 0COOEHHOCMU JHCUSHEHHbIX YUKI08 npedcmasumenei pasHblx
0mMOeN08 pacmeHuil U MUno8 HCUBOMHBIX, U300PANCAMb YUK PA3BUMUSL 8 BUOE CXEM,
AHATUBUPOBAMb U UCHOIL306AMb 6 PEUeHUU YYeOHbIX U UCCIe008AMeNbCKUX 3a0ay
UHGOpMayuIO 0 COBPEMEHHBIX UCCI008AHUAX 8 DUOIO2UU, MeOUYUHE U IKOTO2UU,
apaymeHmuposamy HeoOx00uMocmy cunmesa ecmecmeenHO-HAYUHO20 u
COYUOZYMAHUMAPHO20 3HAHUSL 8 INOX)Y UHDOPMAYUOHHOU YUSUIUZAYUU,

MOOenUposamy U3MEHeHUue IKOCUCTeM NO0O0 GIUSHUEM PA3IUYHbLIX 2PYRN  (akmopos
OKpyoscaroujell cpeobi,

8bIABNIAMb 8 NPOYecce UCCIe008aAMENbCKOU 0esIMEeNbHOCMU NOCAe0CMBUS AHMPONO2EHHO20
6030€lCmBUsl HA IKOCUCMEMbl C80€20 pPecUuoHa, npediazams CnocoObl  CHUNCEHUs
AHMPONOSEHHO20 8030€UCBUsL HA IKOCUCTEMbL;

UCNONb308aMb  NPUOOPEMEHHbIE KOMNEeMeHYyuu 6 NPAKMUYecKol OesimelbHOCmu U
NOBCEOHEBHOU JHCU3HU OJIsl NPUOOPEemeHUss ONblma OesImelbHOCU, Npeouecmsyoujel

npogheccuonanvHoll, 8 0CHO8e KOMOPOI iexcum OUON02Us KaK Y4eOHblll npeomen.

I1. COAEPKAHME ®AKYJIBTATUBHOTO KYPCA  «buosorus
KaK HayKay

10 kaace

PA3JIEJI 1. BUOJIOI'HSA KAK HAYKA. METO/JIbI HAYUYHOI'O ITIO3HAHUA

[loBTOpeHue M cucTeMaTH3alMs MaTepuala O JOCTH)KEHUSX OHOJIOIHH,
METO/axX MCCIEOBAaHUS, POJIM YUEHBIX B MO3HAHMM OKPYXKAIOIIEro MUpa, 00 oOmmx
npu3HaKax OMOJOTMYECKMX CHCTEM, OCHOBHBIX YPOBHSAX OpraHM3allud >KUBOM
OPUPOJBI, O POJIH OHOJOTMYECKUX TEOpUH, uAeH, Trumore3 B (GOPMUPOBAHUU
COBPEMEHHOM eCTeCTBEHHOHAay4yHOU KapTHHbl Mupa. (Ocoboe BHUMaHHE YJIEIEHO
3aJJaHUSIM, B KOTOpBIX TpeOyeTcs OmpelnenuTh 00JacTh OHOJIOTHH, H3YYaIoIIylo
MEXBHUIOBbIE OTHOIIEHMS (PKOJIOTHSI), METOJ TE€HETUKU YellOBeKa, C IIOMOIIbIO
KOTOpPOT0 YCTaHaBJIMBAETCS XapaKTep HacleOBaHHs MPU3HAKOB (T€HEaTOrHuecKuii);
METO/I, UCTIOJIb3YEMBII B T€HETUKE JJIs1 ONPEEIICHUS TEHOMHBIX MyTalHil.



PA3JIEJI 2. KIIETKA KAK BUOJIOI'MYECKASA CUCTEMA

[ToBTOpEHUE U cUCTEMATU3AIUS MaTepralla O CTPOSHUH U (DYHKIIHMSIX KJIETKH, €€
XMMHUYECKON OpraHM3alliy, TeHE U TeHETUYECKOM KOJie, METaboInu3Me, MHOT000pa3uu
KJIETOK, MX JIeJICHUM; YMEHHs YCTAHABJIMBAaTh B3aUMOCBSA3b CTPOCHUS M (QYHKIUH
OpPraHOM0OB KJIETKH; YMEHHUsI PACIIO3HABATh U CPAaBHUBATH KJIETKH Pa3HbIX OPraHU3MOB,
MIPOLIECCHI, IPOTEKAKOUIUE B HUX.

PaGora ¢ pucyHkamMu Mo OIpeneseHHI0 OPraHOMIOB KIIETKH, XPOMOCOMHOTO
Habopa KJIEeTOK cropoduTa M TaMeTopuTa BOJOPOCIEH, MXOB, NAOPOTHUKOB,
TFOJIOCEMEHHBIX U IBETKOBBIX PACTECHMII.

Peanuzanus HacnenctBeHHoi uHpopmaryu. COBOKYIMHOCTh pPEaKIHil OHMOJIOrHYECKOTO
CHHTE3a — IUIACTHYECKUI 0OMeH, WK aHa0oIu3M. Perynsius akTHBHOCTH T€HOB IMPOKAPHOT;
ONEpOH: OMNEPOHBI HMHIAYIUOETbHBIE M pernpeccuOenbHble. Perynsnus akTUBHOCTH T'€HOB
sykapuoT. CTpyKkTypHas 4acTb reHa. PerynstopHas yacTb I'€Ha: MPOMOTOPBI, PHXAHCEPHI U
uHCynaTopsl. [lepenaua HacaencTBeHHON HHDOPMAIK U3 sIIpa B IUTOILIA3MY; TPAHCKPHUITIIHS,
TpaHckpunuuonHsie ¢akropsl. Ctpykrypa JHK-cBssbiBatomux Oenkos. IIpoueccunr PHK.
Mexanusm obecrieueHus CUHTEe3a Oellka; TPAHCISIUS; €€ CYIIIHOCTh U MEXaHU3M, CTAOUIILHOCTD
u PHK 1 KOHTpOJIb 3KCIIPECCUM TEHOB.

DHepreTudeckuii 00MeH — kaTabonu3M. ABTOTPOGHBIH U reTepoTpOodHBINA THIIBI OOMEHA.
AHa’pobHOE 1 a3poOHOE pacllleNIEHUE OPraHUnYECKUX MOJIEKYIL. [loAroToBUTENbHBIH ATaIl, poJib
JU30COM; HemojHoe (OeckucmopoaHoe) pacuieruieHre. [lomHoe KHUCTOPOAHOE OKHCIICHHE;
JIOKaJIU3alus MPOLECCOB B MUTOXOHApUX. COIpsKEHUE pACIIEIICHUS TJIIOKO3bl B KIIETKE C
pacnagom u cuHTte3om AT®. dorocunre3; cBeToBas (aza U OCOOCHHOCTU OpraHU3AIUH
TUJIAKOUIOB TPaH, YHEPreTHUecKas MeHHOCTh. TemHoBas ¢a3a ¢poTocuHTe3a, MPOIECCH, B HEH
MPOTEKAIOIIKE, WCIOJIb30BaHUE SHEPruu. Tumbl (OTOCHMHTE3a W MCTOYHUKH BOJOpOAa s
00pa30BaHMs OPraHMYECKUX MOJIEKYIT; PEaKIIM1 CBETOBOM U TEMHOBOH (a3bl (POTOCHHTE3A.

Pazmuoxkenne kinetok. MUTOTHYECKHMN IMKI: UWHTEpdaza — TMepUuoj
MOJATOTOBKM KJETKM K JeneHuto, penymnukanus J[HK. Mexanusm obOpazoBaHus
BEpETEHa JIEJICHNUs M PACXOKICHMs JOYEpHUX XPOMOCOM B aHada3ze. buonoruueckoe
3HaYeHne MHUTo3a (Oecrosoe pa3MHOXKEHHE, POCT, BOCIIOJIHEHHE KJIETOUYHBIX MOTEPh B
(GU3HONOTHYECKUX M TATONOTUYECKUX YCIOBUSX). Perymsmus >KU3HEHHOTO IMKJIa
KJIETKA MHOTOKJIeTOYHOro opranumsma. ®dakropsl pocra. Ilonsarue o pereHepauuu.
Hapymienuss ”HTEHCUBHOCTH KIJIETOUYHOTO PAa3MHOXKEHUS U 3a00NIeBaHUs YeNOBEKa U
JKUBOTHBIX.

[TonmoBoe pa3sMHOKEHHE pACTEHWW U JKUBOTHBIX; OMOJOTHYECKUM CMBICIL.
["ametorenes. [lepuoap 0OpazoBaHUs MOJOBBIX KIETOK: pa3MHOXKEHHE U pocT. [lepuon
co3peBanus (Meiio3); nmpodasza-1 u mporeccsl, B Hell nmpoucxossiiue. buonornueckoe
3HauUeHUE 1 OMOJIOTHYECKHI cMBICT Meito3a. [lepron popmMupoBaHus OTOBBIX KIETOK;
CYIIHOCTb M ocoOeHHOCTH TeueHHus. OcoOEHHOCTH crepMaToreHe3a M OBOIeHe3a.
OcemeHeHne U OTUIOA0TBOpeHHEe. MOHO- U MONUCTIEPMHES]; OUOIOTMYECKOe 3HAUYCHHUE.
OBOJIIOIMOHHOE 3HAYEHHE TI0JIOBOTO Pa3MHOKEHUSI.

Pemenue 3ananuii Ha onpezaenenue yncia xpomocoM u JIHK B pazubix daszax
neneHust npu s 3akperyieHHMe U OTpaboTKa MPAKTUYECKUX YMEHHMH U HABBIKOB C
MCIIOJIb30BAaHUEM CIIEAYIOINX BUIOB 3aJaHUI:

> OrmnpeneneHue BEpHOTO (HEBEPHOTO) CYKICHHUS;
> 3amaHus ¢ MHOKECTBEHHBIM BEIOOPOM OTBETOB;



> O000meHre 1 MPUMEHEHNE 3HAHUI O KJIIETOYHOM YPOBHE OPTaHU3ALNU KU3HU
(XpOMOCOMHBII HA0Op KIIETOK SYKApHOT M HA0Opa XPOMOCOM);

> YCTaHOBIJIGHHE IIOCJIEOBATEILHOCTH OHMOJIOTHUECKUX IPOILECCOB  (ITAIlb
¢dotocuHTEe3a, OMOCHHTE3 OelKa, M3MEHEHUE XPOMOCOM B Melio3e, COOBITHS B
MHUTO3€);

> 3amaHue ¢ n300pakeHHeM OMOJIOTUIECKOro 00beKTa (KISTKU, OPraHou 0B, (a3
MHTO3a U MEHO032);

> 3amaHue Ha aHANIW3 OMOJOTHYECKOW MHPOpMALUY; > Pemienne 3amau 1o
IIUTOJIOTMU HAa TPUMEHEHHE 3HAHHUI B HOBOM CHUTYaIUH.

06pa30BaHI/II/I IMOJIOBBIX KJICTOK Y )KMBOTHBIX.

PA3JIEJI 3. OPTAHU3M KAK BUOJIOTUYECKAS CUCTEMA (10 YACOB)

Pa3smHOxkeHne oprann3MoB. becrnosnoe u nojg0Boe pa3MHOKEHUE PACTEHUHN U JKUBOTHBIX.
®opmbl  Oecronoro pa3MHOXKEHHsA. buonornueckuil CMbICA M SBOJIIOIIMOHHOE 3HAUYEHUE
Oecrionoro pa3MHOkeHUsA. DPOpMBI IOJOBOrO Impouecca. buomornyeckuét cmbIca U
ABOJIFOLIMOHHOE 3HAYEHUE I10JI0BOT0 PA3MHOKECHMUS.

WuauBuyanbHOE pa3sBUTHE OPraHU3MOB (OHTOreHe3). THmbl AWIEKIETOK; MOJIIPHOCTb,
pacmpenelieHne JKeJITKa W TEeHETUYECKUX JeTepMHHaHT. OO00104ykM sila; aKTUBaLUA
OIJIOJJOTBOPEHHBIX  SHLEKIETOK K pa3BuTHiO0. OCHOBHBIE 3aKOHOMEPHOCTH JpOOJIECHUs;
TOTUIOTEHTHOCTh OJacTOMEpOB; 00pa3oBaHHE OJHOCIOMHOrO 3apojsima. [acTpymsuus;
3aKOHOMEPHOCTH 00pa30oBaHUs JBYCIOMHOIO 3apojblllia. 3apoAbILIEBbIE JIUCTKU U HX
JanpHeimas qudQepeHpoBKa; roMOJIOr sl 3apOAbIIIEBbIX JTUCTKOB. [lepBUUHBINA OpraHoreHes
(Helipyssauus) W AanbHedmas auddepeHUupoBKa TKaHEH, OpPraHoB M cucTeM. Perynsnus
SMOpPHOHANIBHOTO pa3BUTHUSA; JAETEPMUHAIUS M HMOpPUOHANbHAS MHAYKUUA. [ eHeTHueckuit
KOHTpOJIb pa3Butus. O0IMe 3aKOHOMEPHOCTH OHTOT€HE3a.
3aKOHOMEPHOCTH HACJIEN0BAaHUS IPU3HAKOB.

3akoHbl Menzens. 3akOH YHCTOTBI TaMeT M €ro LUTOJOrMyeckoe OOOCHOBaHME.
Jurubpunnoe u NOIUTHOpUAHOE CKpeliuBaHue. PemneHune 3agay Ha MOHOTMOpHIHOE
ckpemuBaHue. Pemenue 3amau Ha AUrMOpuaHOE CKpeluBaHue. PemieHwe 3agad  Ha
AHAJIM3UPYIOLIEe CKPEIMBAHUE U HENIOJIHOE JOMUHUPOBAHHUE.

XpoMocoMHasi TeopHusi HacleACTBEHHOCTH. CIEMJIEHHOE Haciel0BaHUe IPU3HAKOB.
3akon T. Moprana. IlonHoe M HENOJHOE CIIEMJIEHWE T'€HOB; PAcCTOSTHUE MEXAYy TIeHamH,
pAacCIIOJIOKEHHBIMU B OJIHOM XpOMOCOME; T'€HETHYECKHME KapThl XpoMocoMm. ['eHeTmyeckoe
ompeneneHue mnoja. I'enernyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacienoBanue npu3HaKkos,
CLEIUICHHBIX C IOJIOM. I'eHeTHYecKkue KapTbl XPOMOCOM 4YelOoBeKa. XapakTep HaclleIOBaHUs
IIPU3HAKOB y 4€JOBEKa. |'€HHblE U XPOMOCOMHBIE AHOMAJIMM YE€JIOBEKAa M BbI3bIBAEMbBIE UMU
3a0oneBaHus. Mepbl MPO(UIAKTUKY HACIEeICTBEHHBIX 3a00seBaHuil yenoBeka. Pemenue 3agayu
Ha CLEIUICHHOE Haclie0BaHue. Penienue 3a1a4 Ha HaclleJ0OBaHUE CUEIICHHOE C I10JIOM.
B3aumopeiicTBue auienpHbIX (JOMUHUPOBAHUE, HETIOIHOE TOMUHUPOBAHUE, KOJIOMUHUPOBAHUE
U CBEpX/IOMUHUPOBAHNE) U HEAJUIENbHBIX (KOMIJIEMEHTAPHOCTD, SMHUCTAa3 U MOJIUMEpHsi) TEHOB B
onpeaeneHuy npusHakoB. [lieioTponus. DKCIPECCUBHOCTh M MEHETPAHTHOCTh I'eHa. Pemenue
3a7a4 Ha B3aMOJECHCTBHE I'€HOB.
3aKOHOMEPHOCTH U3MEHYMBOCTH.

OcHoBHble (OopMBI HU3MEHUMBOCTH. ['€eHOTHNHMUYEcKas HW3MEHYMBOCTh. MyTanuu.
[TpuunHBI M YacTOTa MYyTallMii; MyTareHHbIE (PAaKTOPBI. DBOJIOLMOHHAS POJIb MYTALIU; 3HaYCHHE
MyTaluld A1 TPAaKTHKH CEIbCKOTO XO3SAHCTBA M OmoTexHOJoruu. MyrtareHHble (DaKTOpBHI.



KomOuHaTHBHAs H3MEHYMBOCTb. Y POBHU BO3ZHUKHOBEHHS PA3IMYHBIX KOMOMHALMI T€HOB U UX
pOJb B CO3[JaHMM T€HETHYECKOro pazHooOpasusi B MIpezesax BHAA. DBONIONMOHHOE 3HAYCHUE
KOMOMHATUBHOM N3MEHYHUBOCTH.

deHoTUNIMYECKasA, WM MOIU(PHUKALMOHHASA, U3MEeHYMBOCTh. CBoilicTBa Moaudukanumii:
OIPENIENIEHHOCTh YCIIOBUSMM CPE/Ibl, HAIIPABICHHOCTb, TPYIIIOBOI XapakTep, HEHACIEAYyEeMOCTb.
CraTucTuyeckue 3aKOHOMEPHOCTH MOJU(UKAMOHHOW M3MEHUMBOCTH; BAPHALIMOHHBIN Psil U
BapualMoHHas KpuBas. Hopma peakuuu; 3aBUCUMOCTb OT T€HOTHNA. YTpaBleHUE
JAOMUHHPOBAHUCM.

OcHoBbl cenekuuu. Co3ianue nopoJ >KMBOTHBIX M COPTOB pacTeHuil. PaznooOpasue u
IPOAYKTUBHOCTb KYJIBTYPHBIX pacTeHUN. MeTObI CeNeKIIMHU PACTCHUH U )KUBOTHBIX.
buotexHonorus u renerndeckas nnxenepus. Cesekuus MUKPOOPTraHU3MOB ISl [TUILIEBOI
MMPOMBIINIJICHHOCTH; ITOJIYUCHHUC JICKAPCTBCHHBIX IIPCIIApPaTOB, OMOJIOrHYECKUX PEryjadaTopos,
AMUHOKHCIIOT.

[IpakTHyeckast 4acTh — PelICHUE M'EHETHYECKHUX 3a7a4 Pa3IMYHbIX THIIOB:
TUTHOPHUIHOE CKPEIINBAHUE;
HACJICIOBAaHUE TMPHU3HAKOB, CICIJICHHBIX C ITOJIOM;
CIICTUICHHOE HACJIeIOBAaHUE PU3HAKOB;
MIPOMEXKYTOYHOE HACJICIOBAHUE;
HACJICJIOBAHKE TPYII KPOBH;

YV V V¥V VY V V

aHaJIu3 pOoaAOCIOBHBIX.

buonnka

Hcronb30BaHKE 4ETTOBEKOM B X035 ICTBEHHOM JI€ATEIbHOCTH IIPUHIUIIOB OPraHU3aluy PAaCTEHUI
U KUBOTHBIX. DOpPMBI KMBOTO B MPHUPOAE U HUX NPOMBILIJICHHBIE AHAIOTH (CTPOUTENIbHbBIE
COOPY>KEHUsI, MAIlIMHBI, MEXaHU3MBI, IPHOOPHI U T. 1.).

11 kiaace
PA3JEJ 1. HEKJIETOUHBIE ®@OPMBbI ’)KU3HU.

Bupycbl — BHYTPHUKJIETOYHBIE Iapa3suThl HAa TEHETUYECKOM YpoBHE. OTKpBITUE BHUPYCOB,
MEXaHU3M B3aUMOJICHCTBUS BUpyCca M KJIETKHM, MH(EKIMOHHBIN mpouecc. Tumbsl nepenauu
BUPYCOB. 3a00JIeBaHNs )KUBOTHBIX M pAaCTEHUH, BbI3bIBaeMble BUpycaMu. BupycHble 3a0oeBanus,
BCTpeyarolyecs y uenoneka; rpunt, renatut, CIIN/I. bakrepuodaru. [IponcxoxieHre BUpycoB.
Meps! poUITAKTUKH PACIPOCTPAHEHUsI BUPYCHBIX 3a00J1€BaHUH.

PA3JIEJI 2. TPOKAPHUOTBI.

CtpoeHue nuToIia3Mpl 0akTepHaTbHON KIIETKH; JOoKalIn3aus (pepMEeHTHBIX CUCTEM U
opraHusanys Mmeradoau3mMa y npokapuot. ['eHernueckuit annapat 6akTepuil; 0cOOEHHOCTH
peanu3anuu HacneacTBeHHON nHpopMari. OCOOEHHOCTH KU3HEACSITEIbHOCTH OAKTEPHIA:



aBTOTpO(HBIC U TeTEpOTPODHBIC OaKTEpUH; adPOOHBIE H aHAIPOOHBIC MUKPOOPTAHU3MBI.
Crniopoobpa3oBaHue U €ro OUoIorH4ecKoe 3HaYeHne. Pa3MHOKeHne; TOI0BOM TIpoIiece y
OakTepuil; peKOMOUHAITHH.

PA3JIEJI 3. AAEPHBIE OPTAHU3MBbI
1. DBoJiounsi OpraHoB pacTeHuit

DBoIOIUS — HayKa 00 MCTOPHUYECKOM Ipolecce pa3BUTUS MpUpoabl. CpaBHUTEIbHAS
aHaTOMHUsT U MOP(QOJOTUs — HaNpaBICHUE HCCIEJOBAHMUS CTPOEHUS OpPraHu3MoB. Mertop
CpaBHEHUSI.

BosnukHOBeHHE MHOTOKIETOYHOCTH. JluddepeHnnpoBKa KIETOK, 00pa3oBaHNEe TKAHEH.
Knaccudukanus pacTUTENBHBIX TKaHEH: oOpa3oBaTellbHBIC, TIOKPOBHBIC, OCHOBHBIC,
MEXaHHYECKHEe, MPOBOJSIINE, BhIICIHTEIbHbIC. OCOOCHHOCTH CTPOCHUS W (DYHKIUH Pa3HBIX
BUJIOB TKaHEH. DBOJIOUS TKAaHEMN.

[Ipoucxoxaenne KopHs. DyHKIMU KOpHSI. Buasl KopHei: TIaBHBIN, OOKOBEIE,
npuaaTouHble. TUIBI KOPHEBBIX CHUCTEM: CTEp)KHEBas, MOYKOBaTas, BETBHUCTAs. 30HBI KOPHS:
JICJICHUS], PACTSDKEHMS, BCACBIBAHUS U MpPOBEACHUS. TKaHM KOpHS. AHAaTOMHUYECKOE CTPOEHHUE
KOpHS: TEpPBUYHOE U BTOpUYHOE. Bumom3MeHeHUs KOpHEH B CBSI3M € UX (QYHKIUAMU:
3amacarouie, BO3AYLIHbIE, KOPHU-TIOANOPKH, XOAYJIbHBIE, JbIXaTElIbHbIE, JAUCKOBUJIHBIE,
rayCTOpuH, BTSATUBAIONINE, 3aKPEIUISIONINe, OakTepuaibHble KIIyOSHbKH, MUKOPH3a. DBOJIOIHS
KOpHS.

CrpoeHnue nobera: credeinp, OYKH, JIUCThS, y3Jbl U Mexa0y31us. [lodern yHeHHbIe
U yKOpoueHHble. Buapl yanuMHEHHBIX NOOEroB: MPSMOCTOSIMME, CTENIOLIUECs, IMOJ3y4ue,
BpIOIMecs. BeTBieHne mno Oera: IUXOTOMHUYECKOE, AMXOMOAMAIBHOE, MOHOIOAUAIBHOE,
CUMIIOAUAJIBHOC, JOXHOIUXOTOMHNYECCKOEC. BI/IZ[OI/I3M€HCHI/I$[ mo0eros: KOPHCBHUIIIC, KJ'IY6CHI),
KIIyOHEITyKOBHIIA, JIyKOBHUIIA, CTOJIOHBI, KOTIOUKH.

Oynkiun  credns. OcoOEHHOCTH CTpOeHHsT CTeOist y pa3HbIX OTHENIOB CIIOPOBBIX
pactenuil. Ctpoenue cTe0iasi MHOTOJIETHETO APEBECHOT0 XBOMHOTO pactenusi. CTpoeHue credius
OJTHOJIOJIBHOTO  TpaBsiHMCTOro pacteHus. CrpoeHue cTeOns JBYJOJbHBIX TPAaBSIHUCTBIX
pactenuil. CtpoeHue cTeOyii IpeBECHOro pacTeHus. IlepBHUHOE CTpOoE€HHE JBYIOJIBHBIX
pacTeHMii: IEHTpalIbHBIA OCEBOW IWJIMHJIp, MEpBUYHAsl KOpa, MEepBUYHAsl MOKPOBHAs TKaHb.
BropuuHoe cTpoeHue MHOTOJETHHUX JIBYAOJIbHBIX PACTEHM: CepllleBHHA, KCUJIEMa, KaMOMUii,
BTOpHUYHAs KOpa, BTOPUYHAs U TPETUYHAsI IOKPOBHAsI TKaHb.

ITpoucxoxaenue nucra. @ynkuun aucra. OcOOEHHOCTH CTPOEHUS JIUCTHEB Y PAa3HBIX
OTJEJIOB pacTeHU. BHelIHee CTpoeHHe JIMCTa: JIMCTOBAs IUIACTUHKA, JIMCTOBOE BiarajMuile,
YEepeloK M TNPWIMCTHUKH. DOpMBI JIMCTHEB: CIOKHBIE W IPOCTHIE JIMCThS, LEIbHBIE H
pacceuenHble. Dopma nucTOBOM NMuacTUHKU. PopMa Kpast JIMCTOBOM IIacTHHKH. JKuinkoBaHue
nucTbeB. JlucTropacnosnoXkeHne: odepeHOe WM CHUpPalIbHOE, CYNPOTHBHOE, MYTOBUATOE.
AHaTOMHUYECKOE CTPOEHHE JINCTA: SMUIEPMHUC, ME30(UIT U COCY AUCTOBOJIOKHUCTBIM ITyHOK.
Tkanu nucra. BumonsMeHeHus TMCThEB: YNy, KOJMIOYKU, YCUKH, JJOBYUE arIapaThl.

Crnopa. PaBHOCIIOPOBOCTB, M30CHOpBL. PazHOCHOpPOBOCTB: Meracmopa M MHUKPOCIIOPA,
MHUKpPO M Mera CriopaHruu. My>kcKkoil u sxeHCKuil raMmeTouTel. AHTEpUIUH U apXxeroHuu. Cemsl.
CrpoeHne ceMeHM IOJIOCEMEHHBIX U MOKPBITOCEMEHHBIX pacTeHuil. UepenoBaHue MOKOJIEHU:
Ccopo@UT 1 raMeTopuUT. DBOJIOLNS raMeTO(GUTHOTO U CHOPOPUTHOTO MOKOJICHHH.



PenponykTuBHBIE (reHEpaTHBHBIE) OpPTaHbl y pacTEHUW pasHbIX OTAenoB. CtpoeHHE
nBerka. DyHkuuu yactedl nBeTka. POpPMUPOBAHME U CTPOEHUE MYXKCKOIO U KEHCKOIO
ramerouToB. THUIBI LIBETKOB: NMpaBUJIbHBIC, HEMPABWIbHBIE, aCHMMETPUYHBIC; THIYMMHOYHbIE H
nectuyHble. [Iporcxoxaenue nserka. YacTu 1BETKa JUCTOBOTO U CTEOJIEBOTO MPOMCXOKICHUSI.
DBOJIIOLIMS T€HEPATUBHBIX OPIAHOB.

OOpa3zoBaHue TramMer y pacTeHW pa3HBIX OTAENIOB. THIIBI TOJOBBIX MPOIECCOB:
roJIoramusi, KOHbIOTAIlMs, alloramMusi, U30raMus, reTeporamus, 0oraMusi. IBOJIOLHUS TOJIOBOTO
IpoLecca y pacTeHui. DBOJIIOLMS )KU3HEHHBIX [IUKJIOB.

2. DBOJIIOLHUSI CHCTEM OPraHOB KHUBOTHBIX

becnossonounvie. IlporcxoxaeHue NIOKPOBOB B AMOpHOreHe3e. IKToIepMa KUIIEYHOTIOIOCTHBIX,

g depeHnmanus €€  KIETOK. KoXHOMYCKYJIBHBIII ~ MEILOK. Huddepenunarus
KO’)KHOMYCKYJIbHOTO MEIIIKA Ha TIOKPOBBI ¥ MBIIIIIBL.
Ilo3sonounvie. Bo3nukHOBeHHE MHOTOKJIETOYHOTO MIOKPOBA. Huddepennmarys

MHOT'OKJICTOYHOI'O TIOKpOBa Ha SHNUACPMUC U KOPUYM. OI[HOKJ'IGTO‘{HBIG U MHOTI'OKJICTOYHBIC
KOKHBIC KXCIIC3bI. I[H(i)cbepeﬁunaum{ KOXXHBIX XKCJIC3. (DOpMI/IpOBaHI/Ie IIOKPOBHBIX IIPOU3BOJHLIX.

becnossonounvie. I'mapocratudyeckuii «ckener». HapykHbiil ckeneT MourockoB. HapyskHbii
CKEJIET WIEHUCTOHOTUX.

Ilo3eonounsie. IlpoucxoxeHue ckenera B sMOpuoreHese. @opMUpPOBaHUE OCEBOI'O CKeJETa B
BUJEC XOpIbl. 3aMeHa XOpIbl XpsIIEeBbIM ckeneroM. OOpa3oBaHuEe XpSIIEBBIX ITO3BOHKOB.
[Togpasnenenue 0ceBOro Ckenera Ha CKeJeT TOJIOBBl U TYJIOBHILA. 3aMeHa XPSAIIEBOr0 CKeleTa
Ha KOCTHOXPSIIEBOH, a 3aTeM KOCTHBIN. JnddepeHunanust mo3BOHOUHOro cToj10a Ha OTJEIBI.
[ToaBMKHOCTH T'OJIOBBI OTHOCUTENBHO ITO3BOHOYHHUKA. YBEIUYEHUE KOJMYECTBA OT/EJIOB
no3BoHOuYHMKa. [IpeoOpa3oBaHue MapHBIX IUIABHUKOB B CKEJET CBOOOJHOM KOHEYHOCTH.
OO6pa3oBanue rpyAHOU KIETKH.

becnossonounvie. TlumeBapurensHas nojaocts. @opMUpoBaHUE MUILEBAPUTEIHLHOW TPYOKH B
smOpuorenese. Auddepenunanus numeBapuTenbHOU TpyOKH Ha otaensl. [losBieHue riaaakoit
MYyCKyJaTypbl B CTEHKE MHUIIeBapuTeabHOM TpyOku. [lumeBapuTenbHble — Kele3bl
0€eCcI03BOHOYHBIX. THIIBI POTOBBIX aIIapaToB.

Ilozsonounvie. IlosiBneHne opraHoB aKTUBHOTO 3a XBaTa nuuy. 3yosl. Juddepenunanus 3yoHoi
CUCTEMBl ~ MJEKOnUWTaromux. Pa3genenue poToOBOM  NOJOCTH  HA  ABIXATEIbHBIA U
NUILEBAapUTENbHBINA 0TAETbL. [Juddepennmanus nueBapuTeaIbHoN TpYOKH Ha oTAembl. Pa3BuTne
COOCTBEHHOM TTaIKOM MYCKYJIaTyphl U CIOCOOHOCTH K TIEPUCTAIIBTUKE. Y CIOKHEHHE CTPOCHUS
MUIIEBapUTENbHBIX Kelle3. OCOOEHHOCTH CTPOEHHMS MUIIEBAPUTENBHONM CHCTEMBI B CBSI3H CO
CrocoOOM NUTaHUS U NepeBapUBaHUS MTUIIH.

becnozeonounvie. dopMupoBaHNEe OpPraHOB ABIXaHHUS W3 TMOKPOBOB. Pa3zHooOpasue opraHos
JBIXaHUS. Y BETUYCHHE TOBEPXHOCTH Ta3000MeHa.

Ilo360H0unbie. DOpMUPOBAHKUE OPTaHOB AbIXaHHS B dMOpuorenese. OTaeneHne BO31yXOHOCHBIX
nyred oT poToBoi momnoctu. Juddepennumanus opraHoB apixaHus. CTpyKTypHOE
COBEpIIICHCTBOBAHMUE JIETKUX. THWIBI JIETKUX. YBEJIMYEHHE TIOBEPXHOCTH Ta3000MeHa.
VYBenuueHrne KOHTaKTa ¢ KpOBEHOCHOU cucteMoi. DOopMUpPOBaHHE CTPYKTYP, 00ECIIEUNBAIOIINX
JbIxanue. MexaHu3Mbl JbIXaHUs.

becnoseonounvie. Tunbl kpoBeHOCHBIX cucteM. [losBinenue cepama. MOpMEHHBIE SIEMEHTHI
KpoBHU. [INTMEHTHI KPOBH.



Ilo36onounvie. Penykuus u npeoOpa3oBaHue apTepuaibHbIX Iyr. DopMupoBaHHE TPEX BUAOB
(opMeHHBIX 37IeMEHTOB KpoBH. [losBIeHNE Malloro Kpyra KpoBooOpalieHus. Y BeTu4eHUe yrcia
KaMmep cepaua. PaszneneHune KpoBHM Ha apTEpUAbHYIO U BEHO3HYIO. YPOBEHb HACBHIIIEHHOCTH
KPOBH KHCIIOPOJOM.

X0JI0OAHOKPOBHOCTD U TETJIOKPOBHOCTb.

becnozsonounvie. JxkTOAECpMaAIBLHOE TPOUCXOXKICHUE HEPBHOW cucTeMbl. [lorpykeHue HepBHOM
TKaHHU B I1yOb Tena. KoHleHTpalysa HepBHBIX KJIETOK ¢ 00pa30BaHHEM HEPBHBIX y3JI0B U CTBOJIOB.
®dopmupoBaHue HePBHBIX MIEHTPOB. Lledanuzarus. Tunsl HEpBHOW CUCTEMBI.

Tlozsonounsie. DopMupoBaHue TPyOUaTON HEPB HOM crcTeMbl B aMOpuorenese. [IporpeccuBroe
pasBuTHE HEpBHOH TpyOKu. Juddepennmanns HepBHOM TPYOKH Ha TOJOBHOM M CIIMHHOM MO3T.
LleaTpansHas u nepudepuyeckas 4acTH HEpBHOW cucTeMbl. Tumbl ronoBHOro mosra. Kopa
OOJBIINX MOTYHIAPUH.

becnozsonounvie. Cnennanusanus KJIeTok snutenus. KoHIeHTpanys 4yBCTBUTENIBHBIX KIETOK.
JuddepeHnmanus 9yBCTBUTENBHBIX CKOMUIeHHH. OOpa3oBaHue ammapara, BOCIPHHUMAIOIIETO
pazapaxenusi. opmMupoBaHuE OPraHoB UyBCTB. Bubl OpraHoB 4yBCTB.

Ilo3sonounvie. DopMHpPOBaHUE OPraHOB YYBCTB B 3MOpuorenese. Juddepenmanus anmnapara,
BOCIIPMHUMAIOLIETO pa3jipakeHus. Bunel opraHoB uyBcTB. B3auMMoCBS3b ypOBHSI pa3BUTHS
HEPBHOM CHUCTEMBI U OPraHOB YYBCTB ¢ 00Pa30M KU3HH, KU3HEAEATEIILHOCTBIO OPIraHU3MOB U
IPUCTIOCOOTIEHHOCTBIO K CpeEJIE.

becnozeonounvie. Tunbl BeIIETUTENbHBIX cucTeM. [IpoaykThl 0OMeHa.

Ilo360H0unbie. DopMHUpOBaHUE OPraHOB BHIICTICHUS B SMOpUOTEeHEe3e. Y TpaTa CBSI3U C IIEJIOMOM.
YcTaHoBIEHUE CBSI3U ¢ KPOBEHOCHOM crcteMoil. Juddepenuariyiss n3BUTHIX KaHaIbIEB. THUITBI
BBIJIETIN TENbHBIX cucTeM. [IpoaykTel oOMeHa.

becnossonounvie. O60co0IeHNE TEPBUYHBIX TOJOBBIX KIETOK. DOPMUPOBAHNE MOJIOBBIX KEJIE3.
O06pa3oBaHue BBIBOJHBIX MPOTOKOB. I depeHinanus BBIBOJHBIX TPOTOKOB.

Ilo360H0uHbIe. DMOpPUOTEHE3 NOJIOBBIX JKee3. B3auMocCBsI3b BbIIEIUTEIBLHON U MOJIOBON CHCTEM.
®opmupoBaHue MOJOBBIX MPOTOKOB. Jnddepeninanus noaoBsix NpoTOKOB. [100BbIE KIIETKH.
TuIbl ANNEKIIETOK.

3. YeunoBek - BEpIINHA IBOJTIOLHHU KMBOTHOI'0 MHpa.
OO0uwmit 0630p opranu3Ma 4yeaoBeka. Teno yelloBeKa Kak CUCTeMa - CUCTEMbI OPTaHOB - OpTaHbI -
TKaHU - KJeTku. CTpoeHue U (PyHKUMU CUCTEMBI OpraHoB denoBeka. HepBHO - rymopaiibHas
cucrema. Opranbl uyBcTB. [lumeBapurensHas cucrema. KpoBeHocHas u numdarnyeckas
cucreMa. JlpixaTenbHas cucrteMa. BeinenurensHas cucreMa. I1okpoBel Tena.



III. TEMATUYECKOE IINTAHUPOBAHUE YACOB ®AKYJIbTATUBHOI'O KYPCA
«OCHOBBI COBPEMEHHOM BUOJIOT Ul»

10 kaace
Ne Ha3zsanmue pasgena KonuyecTBo yacoB
Beenenue 1
1 buonorus xak Hayka. MeTo/1bl HAyYHOTO 2
MO3HAHUS
Kierka xak Ouosiornveckas cucrema 18
Opranu3m Kak OHOJIOTHYECKask CHCTEMa 11
4 HtoroBbiii KOHTPOJIb 2
UTOIro 34
11 knacc
Ne HazBaumue pa3aeia KosimyecTBo yacos
Hexnerounsie popmbl sxu3HU 2
[Tpokapuotsl 2
SnepHble OpraHu3MBbl: 26
1. DBomrouus OpraHOB pacTeHUN 11
2. DBOJIIONHS CUCTEM OPTaHOB JKMBOTHBIX 15
4 HrtoroBsliit KOHTPOJIb 2
S Pe3epBHOE Bpems 2
UTOTO 34
KasengapHo — TemaTruyeckoe NJIAHUPOBAHUE
10 kace
Ne ‘ Hara ‘ Tema ®opMa 3aHATUA
BBenenue (1 yac)
1 3amaun HNEKTUBHOTO Kypca. Poib becena
camMo00pa30BaHus B 103HABATEIbHOMN BBO/IHOE TECTHPOBAHHE
JIeSATeTLHOCTH.

Paznen 1. buosorusi kak Hayka. MeTobl HAyYHOI0 MO3HAHUA (2 4yaca)

2 OO6mebnonornueckue 3akoHoMepHocTH. Poib [IpakTukym
Oouonornu B pOpMUPOBAHUH HAYIHBIX o e —,
NpE/ICTaBICHUN O MUpE. Y YEeHBIE, KOTOPbIC
BHECJIH BKJIA]] B Pa3BUTUE 3HAHHUI O )KUBOU
npupoe

CpPaBHUTCIIbHBIX Ta6J'II/II_I




[IposiBiieHME CBOMCTB KMBOTO HA Pa3HBIX YPOBHIX
opranuszanuu. Cucrema )XUBOU IPUPOJIbI

CocraBieHue Ki1acTepoB
C MCII0JIb30BaHUEM
TEKCTa U PUCYHKOB
yueOHHKa

Paznen 2. Kierka kak Ouosioruveckasi cucrema (18 yacon)

4 XHUMHUYECKUH COCTaB KIIETKH CocraBlicHHE CXEM,
TabJInIl
5 Pemenue 3ama4 no OMOXUMUU KIIETKU [IpakTukym
6 Pewenne 3anau Ha onpenencHue MosieKysipHoil | IIpaktukym
Macchl Oelka, JJIMHBI U MacChl T'€Ha, ONpeeICHUE
HYKJIEOTH/IHOTO COCTaBa U 4ucia BOJOPOIHBIX
CBsI3EM
7 Pemenue 3anau. Cuntes Bcex BugoB PHK Ha [IpakTukym
matpuuie IHK u Hao6opot Haxoxnenue JJHK no
Monekyne PHK
8 PacrioznaBanue u onucanue KJI€TOUHbIX CTPYKTYp | [IpakTuueckas padbora
Ha 3JIEKTPOHHBIX MUKpPO(OTOrpapusax u pucCyHKax
9 CtpyKTypHO-(YHKIIMOHATIbHAS OPTaHU3aLIUS CocraBnenue
KJIETOK MTPOKAPHOT U SyKapHOT. CPaBHUTCIBHBIX
TaOJIULL.
[IpomexxyTouHBINi TECT
Ha HAXO0XKJCHUE
COOTBETCTBHS
10 IImacTryeckuii B OOMEH B KJIETKE Jleknus
IIpomexxyTOYHBIN TECT
Ha HaXOXKJIEHUE
COOTBETCTBHS
11 DHepreTuyeckuii OOMeH B KJIETKe Jlexuus
[IpomexyTo4HBIN TECT
Ha HaXOXKJEHUE
COOTBETCTBHS
12 Pemenue 3ana4 Ha onpeiesieHne CyMMapHOTO [IpakTuxym
SHEpreTudeckoro 3¢ ¢pexra
13 Marpu4uHbi€ MPOLECCHI B KJIETKE Jlexuus
14 Pemenue 3anau Ha onpenenenne [IpakTukym
AMHHOKHUCIIOTHOTO cOCTaBa OeJKa 1o Tabiuie
TEHETUUYECKOTO KO/1a
15 Pemenue 3amau. Cunres Bcex Bunos PHK Ha [IpakTukym
matpune JTHK
16 Henenue kiaeTku. MuTo3 Jlexmst
Omnpenenenue mno
17 Meii03 1 ero 3Hau€HUE 171 OJI0BOIO PHUCYHKY.

pasMmHOxeHus. ['amerorenes.
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®a3pl Meito3a. Konbrorauus u KpOCCUHTOBEP

OnpeneneHre TEPMUHOB
Pemenue 3ananuii Ha

YCTaHOBJIEHUE
I10CJIEI0BATEIBHOCTH,
Ha HaXO0XXJIEHUE
COOTBETCTBUS
19 Pemenue 3anay Ha onpenenenne ynciaa xpomocoM | [Ipaktuxkym
u xommuectBa JIHK Ha pa3Hbix ¢azax muro3a u
Meno3a
20 Pemenue 3a1a4 Ha onpenenenue yrcia xpomocoM | [Ipaktukym
u xommuectBa JIHK Ha pa3Hbix ¢azax muro3a u
Meno3a
21 [IpomexyTO4HBINM KOHTPOJIb [IpakTukym
Pazjnen 3. Opranusm kak ouosiorudeckasi cucrema (11 yacon)
22 OO01m11e 3aKOHOMEPHOCTH OHTOTEHE3a CocraBieHne cxeM H
CPaBHUTEJIbHBIX TAOJIHIL
23 3aKOHOMEPHOCTH U3MEHUYUBOCTH. CocraBieHue cxem H
Knaccudukanusa myranuii CPaBHUTEIbHBIX TAOJIHII
24 Pemenue 3agau: turnOpuIHOE CKpPEIIMBAHNE [IpakTukym
(TMOJTHOE M HETIOTHOE TIOMUHHUPOBAHUE, TPYIIIIBI
KpOBH)
25 Pemenue 3a1a4 Ha ClETUIEHHOE HACJIEI0BaHUE [IpakTukym
26 Pemenue 3a1a4 Ha TpyNIIBI KPOBU [IpakTukym
27 Pemenne KOMOMHUPOBAHHBIX F€HETHUECKUX [IpakTukym
3a1a4y
28 Pemenne koMOMHUPOBAHHBIX TEHETUYECKUX [IpakTukym
3a1a4y
29 Pemenue 3a1a4 Ha aHAIM3 POIOCTIOBHBIX [IpakTukym
30 ®opMbl U3MEHUUBOCTH. [ eHOTUIINYECKAs 1 Cocrasnenune
deHoTUnMYecKast U3MEHYUBOCTb CPaBHUTENBHBIX TAOIUII.
[IpomexyTOUHBIN TECT
Ha HaXO0XXJIeHUE
COOTBETCTBHS
31 Cenexuusi pacTeHUH U )KUBOTHBIX. [IpakTukym
buoTrexHonorus u reHeTuyecKas HHXEHEpUsl.
32 buonuka. [IpakTuxkym
33 HTOroBBIi KOHTPOJIH I[Temarornyeckoe

HaOJII0IcHNE




34

AHanu3 pe3yJabTaToB

AHanu3 pe3yabTaToB
TECTUPOBAHUSA

Kaﬂeﬂnapﬂo — TEMATHYECCKO€ IIVIAHUPOBAHUE

11 kaacc
Ne Hara Tema dopMma 3aHATHS
1. Hexnerounsie popMbl )KU3HU [TpakTukym
CocraBneHue cxem
2. Meps! npopMIIaKTUKN PacIpOCTPAHEHUS [TpakTukym
BHUPYCHBIX 3a00JIeBaHUH. Pemenue KM
3. [TpoxapuoTsbI. CocraBienue
CPaBHUTEJIbHBIX TAOJIUIL
4. Meps! npohUIaKTUKN PACIPOCTPaHEHUS [IpakTukym
OakTepuaibHbIX 3a001eBaHui. [IpakTHyeckast
pabota: «PelieHue 3a1a4 10 TeMe OaKTepUn»
S. OCOOeHHOCTH CTPOEHUS U 3BOJIIOLIUS [IpakTukym
pacTUTENbHBIX TKaHEH CocraBieHue cxem
6. OCOOEHHOCTH CTPOEHUS U IBOJIIOLUS KOPHS [IpakTukym
CocraBnenue cxem
7. Crpoenne nobera. Bunonsmenenus mooera. [IpakTuxkym
CocraBnenue cxem
8. Ctpoenue cTe0si OJHOIO0JBbHBIX U ABYAOIbHBIX CocraBnenue
pacTeHuit CPaBHUTEIBHBIX TAOJIHIL
9. Ocobennoctu ctpoeHus ucta. Bugousmenenus | Jlekuus ¢ anemMeHTaMu
JIUCTA. IBPUCTUYECKON Oeceibl
10. DBOJIONHS TAMETO(PUTHOTO U CIIOPOPHUTHOTO CocraBnenue
MOKOJICHUH. CPaBHUTEJBHBIX TaOJIHII
11. Pemenue 3anay no teme «BONIOIUS [IpakTukym
rameTo(UTHOTO U CIIOPOPUTHOTO MTOKOJICHUI»
12. OBOIIOLMS TEHEPAaTUBHBIX OPTaHOB. [IpakTuxkym
13. DBOJIOIMS MOJOBOIO Mpolecca Y paCTeHUH. [IpakTukym
14. OBOJIFOLIMS )KU3HEHHBIX IUKJIOB. [IpakTukym
15. IIpoMeKyTOUHBIN KOHTPOJIb IIpakTukym
16. OBOJIOIMUS TOKPOBOB 0ECITO3BOHOYHBIX U [IpakTukym
MO3BOHOYHBIX JKHUBOTHBIX
17. OBOJIIOLMS ONMIOPHO-/IBUTaTEIBHOTO anmnapara [IpakTukym
0€CII03BOHOYHBIX M TO3BOHOYHBIX JKUBOTHBIX
18. OBOIIOLMS HUILEBAPUTEIBHON CUCTEMBI [IpakTukym
0€CII03BOHOYHBIX M TO3BOHOYHBIX JKUBOTHBIX
19. OBOIIOLMS CUCTEMBI OPTaHOB JIBIXAHUS [IpakTukym

0ECITI03BOHOYHBIX M IMO3BOHOYHBIX JKHBOTHBIX




20. DBOJIIOIHS KPOBEHOCHOM CHCTEMBI [IpakTukym
0€CII03BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX

21. DBOITIOLIMSI HEPBHOW CHCTEMBI O€CIIO3BOHOUHBIX [IpakTuxkym
Y II03BOHOYHBIX JKMBOTHBIX

22. DBOITIOLIMS OPTaHOB YYBCTB OE€CIIO3BOHOYHBIX U [IpakTukym
IIO3BOHOYHBIX KUBOTHBIX

23. DBOIIOLINS BBIICIUTEILHON CHCTEMBI [IpakTukym
0€CII03BOHOYHBIX U TTO3BOHOYHBIX JKUBOTHBIX

24. OBOIIOLUS PENIPOTYKTUBHOM CHCTEMBI [IpakTukym
0€CII03BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX

25. OO6muuii 0030p OpraHu3Ma 4enoBeKa. IIpakTuxkym

26. CucTeMbl OpPraHoOB U UX 0COOEHHOCTH CTPOCHUSL. [IpakTukym

27. CucTeMBbl OPraHoB ¥ UX OCOOCHHOCTH CTPOCHHSI. ITpakTHKyM

28. Cuctembl OpraHOB ¥ KX OCOOCHHOCTH CTPOCHUS. [IpakTuxym

29. [IpakTrueckas padora o Teme: « UemoBek» [IpakTuxym

30. [IpakTrueckas padora o Teme: « UemoBek» [IpakTukym

31. W TOroBBIN KOHTPOJIb ITenaroruyeckoe

HaOJroieHe
32. AHanu3 pe3yinbTaToB AHanus pe3ynbTaToB
TECTUPOBAHUS
33. Pemenne KM [IpakTukym
34, Pemenne KUM [IpakTukym

TeMbl MHUHHU-TIPOCKTOB:

1. YepTsl NPUMHUTHBHOCTH U IPOTPECCUBHOCTH BETE€TaTUBHBIX OPTraHOB Y PACTEHUM pa3HBIX

OTACIOB.

2. YepTsl IPUMUTHBHOCTH U IIPOIPECCUBHOCTH I'€HEPATUBHBIX OPraHOB y PACTEHHUH Pa3HBIX

OTACIOB.

3. BO3HUMKHOBEHHME BHJIOW3MEHEHUN BET€TAaTUBHBIX OPraHOB Y PACTEHHl B MIPOILECCE

OBOJJIOIMH.

4. buojorudeckoe 3HaYCHUE Pa3sHOCIIOPOBOCTH. HpeI/IMYH_ICCTBa CCMAH INOKPBITOCEMCHHBIX.

© NG

CwMmeHa siepHbIX (ha3 B IMKIIAX PA3BUTUS PACTCHU Pa3HBIX OTIENIOB.
DBOJIIOLMS )KM3HEHHBIX LIUKJIOB Y PACTEHUM.
CxoxacTBa U pa3nuuus raMeToO(pUTOB CIIOPOBBIX PACTEHUH 1 UX DBOJIOIMOHHOE 3HAUEHHE.
B3anmocCBA3b 3BOIIOLMNA KPOBEHOCHOM U BBIJIEIUTEIBHOU CUCTEM.

B3anmoCBA3b 3BOIIOIMNA KPOBEHOCHOM U JIBIXATEIIBHON CUCTEM.

10. B3amMOCBS3b CTPOECHUSI KPOBEHOCHON CUCTEMBI ) KUBOTHBIX M MX IMOJIBH)KHOCTH.

11. OcobeHHOCTH CTPOCHUS CUCTEM OPraHOB JKUBOTHLIX B CBA3U C BBIXOJIOM Ha CYIIY.
12. OcobeHHOCTH CTPOCHUSA CUCTEM OPraHOB BOAHBIX ) KUBOTHBLIX.

13. HpI/ICHOCO6HeHI/I${ JKUBOTHBIX Pa3HbIX KJIACCOB K BO3AYIIITHOMY 06pa3y JKHN3HU.
14, BzaumocBs3b CTPOCHUMA HHH.[eBapHTeJIBHDﬁ CUCTCMBI
NEepCBapuBaHrCM A U Y JKUBOTHBIX.

15. BzaumocBs3b CTPOCHUSA CUCTCM OPTraHOB JXUBOTHBIX U TEMIICPATYPHI UX TEJIA.
16. CpaBHeHI/Ie JJaHIICTHHUKA C 0eCIO3BOHOYHEIMH U ITO3BOHOYHBIMU JKHBOTHBIMH.

CO COocoOOM IUTaHUS

u



17.  CpaBHUTENbHAs  XapaKTEepUCTHKa  OCOOEHHOCTEH  CTpPOEHHS  HACeKOMBIX U
MJIEKOTIUTAIOIINX.



